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MpepucnoBue

Llenu u npuHumnbl craHgaptu3sauuu B Poccuiickon degepaunn ycrtaHoerneHbl degepanbHbiM 3aKOHOM
ot 27 nekabps 2002 r. Ne 184-d3 «O TEXHMYECKOM PErynupoBaHumy , @ NPaBuna NPUMeHEHNs HaLMOHAar bHbIX
cradgaptoB Poccuiickoin deaepauun — FOCT P 1.0 — 2004 «CtaHpgapTtusauus B Poccuiickon degepauun. Oc-
HOBHBbIE NOMOXEHUA»

CeefleHUA O cTaHpapre
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TenNbCKUMA U UCMbITATENbHbIA MHCTUTYT MEAULIMHCKOW TexHUKM» (AHO BHUMWMT) Ha 0cHOBE COOCTBEHHOTO ayTeH-
TUYHOrO NepeBoa Ha PyCCKui A3blK CTaHAApPTA, YKa3aHHOro B NyHKTE 4

2BHECEH TexHuueckum komuTeTom no cravgaptusauum TK 411 «Annapartbl u o6opyaoBaHue ans
Iy4eBON TEpanuu, AMarHoCTUKU 1 4O3UMETPUN»

3 YTBEPXKOEH W BBEOEH B AEMCTBWE Tlpukaszom ®eaepansbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto u Metponorum ot 9 aekadpsa 2009 r. Ne 623-ct

4 HacToAwWwMin craHgapT MAEHTUMYEH MmexayHapoaHomy cranaapty MOK 60601-2-33:2006 «M3aenua
MeZMLUMHCKUE anekTpuyeckue. Yactb 2-33. YactHble TpeboBaHus 6€30nacHOCTU K MEAULIMHCKOMY AUArHOCTUYEC-
KoMy 060pyaoBaHUIo, paboTaloLLEeMy HAa OCHOBE MarHUTHOrO pe3oHaHcay (IEC 60601-2-33:2006 «Medical electrical
equipment — Part 2-33: Particular requirements for the safety of magnetic resonance equipment for medical
diagnosis»).

Mpu npuMeHeHnn HacToALLEero CTaHAapTa peKOMEHAYETCH UCNOMb30BaTh BMECTO CCbINIOUHbIX MEXAYHa-
POAHbLIX CTAHAAPTOB COOTBETCTBYIOLLME UM HaUUOHarnbHbIe cTaHaapTbl Poccuickon degepaumm, CBeaeHUst 0
KOTOPbIX NMPUBEAEHbI B AONOMHUTENLHOM NpunoxeHuun JA

5 BSAMEH MOCT P 50267.33—99

UHebopmayusa 06 UsMEHEHUSX K HacmosweMy cmaHoapmy ryorukyemcs 6 €xke200H0 u3dasaemMoM UHOop-
MayuoHHOM yKkaszamene «HayuoHanbHbie crmaH0apmbi», @ MEeKCm U3MEHEHUU U NMonpasoK — 6 €KeMeCAYHO
u3fasaemMbix UHhOPMaYUOHHbIX yKka3amerssax « HayuoHarnbHble cmaH0apmbiy. B crniyqae nepecmompa (3ameHbl)
unu ommMeHbl Hacmosuweeo cmaHdapma coomeemcemeyioujee yeedomneHue 6ydem onybiuKkosaHo e exeme-
CAYHO u3basaemMomM UHGOPMAaYUOHHOM yKasamene «HayuoHanbHbie cmaHdapmbly. Coomeemcemesyowas uH-
ghopmayus, yeedomneHue U meKcmel pasmelyalomcest maicke 8 UHGhopMayuoHHOU cucmeme obue20 nomnb306a-
Husi — Ha oghuyuanbHoOM catime dedeparnbHO20 azeHmMemaea ro MEXHUYECKOMY Pe2ynuposaHuio U Memporoauu
e cemu ViHmepHem
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Hacroawmi craHaapT He MOXET ObITb MOSHOCTLIO UM YaCTUYHO BOCNPOU3BEAEH, TUPAXMPOBAH M pacnpo-
CTpaHeH B kauecTse ouLManbHOro nsaaHus 6e3 paspelueHus degepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NMPOBAHMNIO U METPONOMMK
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BBegeHue

Tpe6oBaHus HACTOSILLIErO YAaCTHOIO CTaHAAapTa (aanee — HacTOALWMI CTaHAAPT) UMEIOT NPEeUMyLLIeCTBa
nepen aHanorn4HbIMu TpeboBanusiMmu obuero cravaapra (FTOCT 30324.0/FOCT P 50267.0).

TpeboBaHUA HACTOALLIETO CTaHAAPTA, KOTOPbIE U3NOXEHb! B NYHKTAX U NOANYHKTAX, MOMEYEHHbIX 3HAKOM™*,
HOCAT MHGOPMALMOHHO-CNPABOYHbIN XapakTep, OcTarbHble TPe6oBaHUA ABNSIOTCA PEKOMEHAYEMbIMM.

B HacToALWEeM CTaHAApTE NPUHATHI CEAyYIoLLME LIPUAITOBBIE BbIASNEHUS:

- METOAbI UCMbITAHUI BblAENEHbI KYPCUBOM;

- TEPMUHBI, NPUMEHSAEMbIE B HACTOSILIEM CTaHAapTe, KOTOpble onpeaenieHbl B pasgene 2 obuero
(TOCT 30324.0/FOCT P 50267.0) u pa3aene HACTOSILLETO CTaHAApTOB, a Takke B M3K 60788, HabGpaHb! nponuc-
HbIMK DyKBaMU.

Hymepauus pasgenos, NyHKTOB U MOAMNYHKTOB HACTOALLEro CTaHAapTa COOTBETCTBYET HyMepaLun, NPUHS-
Toi B 06LeM ctaHaapte. MyHkram, noanyHKTam, PUCYHKaM, SIBNSIOLLMMCS JIONONTHEHUEM K TEM, KOTOPbIE UMEIOT-
¢ B 00L1eM cTaHgapTe, NpucBoeH Homep 101 u ganee; 0NONHUTENBHbIE NPUNOXEHU 0603HaYeHbl BykBaMu AA,
BB u T. 4., a 4ONOAHUTENbHBIE NEpEeUnCneHna — aa), bb) u T. a.

MMyHKTbI M NOANYHKTbLI, K KOTOPLIM NPUBEAEHLI 000CHOBAHUS, MOMEYEHbI 3HAKOM *, NPOCTaBNSEMbIM Nepes
ux Homepom. O60oCHOBaHWUE TEPMUHOB U TPEOOBAHUI HACTOSAILLIETO CTaHAAPTa NPUBEAEHO B NpUnoxeHun BB.

Ecnu HeT COOTBETCTBYIOLLErO pas3aena unn NoANyHKTa B HACTOALLEM CTaHAapTe, NPUMEHSIOT pasaen unum
NyHKT 06LLero craHaapTa, ecnu He ykasaHo, YTo 3TOT pasfAen Uiu NYHKT HE NPUMEHUM K paccMaTpUBaeMomMy
0bopyaoBaHuIo.

Hacrosawmin ctanaapt coaepXxuT HOPMbl M TPeGOBaHUSA, KOTOPbIE 3aMEHSIOT, AONOMNHSIOT UMW U3MEHSIIOT
COOTBETCTBYIOLLME pa3aensbl U (Mnu) NyHKTbI 06LWwero ctaHgapTa.

«3aMeHay 03Ha4yaet, 4YTO NyHKT 06Llero CtaHaapTa 3amMeHSeTCsl NONMHOCTbIO TEKCTOM HACTOSILLErO
cTaHpapra.

«JlononHeHNWe» 03HAYAET, YTO TEKCT HACTOALLIEro CTaHAAPTA ABNSETCA AOMOINHUTENBHBIM K TEKCTY 00LLero
cTaHgapra.

«3meHeHney o3HavaerT, YTo TEKCT NYHKTa 0OLLEro CTaHAapTa U3MEHSIETCS B COOTBETCTBUMU C YKa3aHUSIMM
HacTrosiLLero ctaHaapTa.
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HAUWOHANBbHBIN CTAHAAPT POCCUNCKOWN PENLEPALMNMN

U3pENnAa MEQUUUHCKUE 3JIEKTPUMECKUE
YacTtb 2-33

YacTHble Tpe60OBaHNA 6€30NaCHOCTU K MeANLIMHCKOMY
AMarHocTU4YecKoMy 060pya0BaHMIO, paGoTaloLemMy Ha OCHOBE
MarHUTHOro pe3oHaHca

Medical electrical equipment. Part 2-33. Particular requirements for the safety of magnetic resonance
equipment for medical diagnosis

DNara BBeaenua — 2010 — 09— 01
PA30EN NEPBbLIU. OBWWE NONMOXEHUSA

1 O6nacTb pacnpocTpaHeHus U uenb

MpyumeHsaeTcsA NyHKT 06LLero craHaapTa, 3a UCKIMIOYEHUEM:

1.1 O6nacTb pacnpocTpaHeHusi

JononHeHune

Hacroswmii ctaHaapT pacnpocTpansiercs Ha 6esonacHoctb MATHUTHO-PESOHAHCHOIO (MP) OBOPY-
JOBAHWA no 2.2.101 » MP-CUCTEMbI no 2.2.102.

3TOT CTaHAapT He pacnpocTpaHsercsa npu npumeHeHun MP-OBOPYOBAHUA He no HasHaYeHMIO.

1.2 Lenb

3ameHa

Hacrosilui ctaHgapt ycraHasnusaet TpeboaHus 6esonacHoctu MP-OBOPYAOBAHUA ans obecneve-
Hus 3awmTbl MALMEHTA.

3710 ycTaHaBnuBaeTcs TpebosaHusMu obecnevenns undopmaumen ONMEPATOPA, nepconana, paborato-
wero ¢ MP-OBOPYOOBAHUMEM, a Takke NOCTOPOHHMX UL U METOAAMMN NPOBEPKN COOTBETCTBUSA 3TUM Tpebo-
BaHUAM.

TpeGoBaHuA HACTOALLErO CTaHAapTa SBNAOTCA PEKOMEHAYEMBIMM.

2 TepMUHbI U onpeaeneHns

MprMeHSAIoT NyHKT 06LLero ctaHaapTa, 3a UCKMIOYEHNEM:

[ononHuTensHele onpeaeneHus

2.2 Tunbl OBOPYOOBAHWA (knaccudukauma)

2.2.101 MATHUTHO-PE3OHAHCHOE OBOPYAOBAHUE (MP-OBOPYOOBAHUE): MEOVNLIMHCKOE
SIEKTPUYECKOE OBOPYOOBAHWE, KoTOPOE UCNONbL3yeTCs B MeEAULMHCKON anarHocTuke ans MP-OBCJIE-
OOBAHWA in vivo MALUMEHTA. MP-OBOPYOOBAHUE Bknto4aer kak MOHUTOPbI, TaK U XXECTKUE ANCKU U TMDKue
HocuTenu uHdopmauuu. MP-OBOPYAOBAHUE — ato MNporpamMmupyemas Onekrpudeckas MeguumHckas Cucre-
ma (M3MC).

2.2.102 MATHUTHO-PE3SOHAHCHAA CUCTEMA (MP-CUCTEMA): Komnnekc, Bkniovaiowumin B ceds
MP-OBOPYOOBAHME, BCMIOMOIATESNbHbLIE YCTPOWCTBA, cpeactsa Ans HabnioaeHNsa 1 KOHTPORS, UCTOY-
Hukn anekTpuyeckoro nutadna u OBMTACTb KOHTPOJIMPYEMOI'O IOCTYNA.

2.2.103 MATHUTHO-PE3SOHAHCHOE OBOPYAOBAHUE ansi uccnenosanusa BCEMO TEJIA (MP-OBO-
PYAOBAHWE BCEIO TENA): MP-OBOPYOBAHMUE ¢ pasmepamu, obecneunsaiopmu MP-OBCITEOOBAHUE
BCEIO TENA u ero yacreii B3pocnbix MALMEHTOB. OHo MoXeT BbiTh ocHalleHo OB bEMHbIMU PY-KAT YLLI-
KAMW, NOKANbHbIMW PY-KAT YLLKAMW n CNEUMANBHBIMU MPAOVUEHTHBLIMW CUCTEMAMMW.

2.2.104 MATHUT BCEI'O TEJIA: Maruut ans ucnonb3osanusa B MP-OBOPYOAOBAHWN BCEIO TEINA.

WspnaHune ocpuumanbHoe
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2.2.105 MArHUT NOMEPEYHOI'O NONA: Maruurt, none KOToporo HanpasneHo rnog npsiMbIM Yriom K ocu
MALUNEHTA.

2.2.106 FPAOQVEHTHAA CUCTEMA BCEINO TEJIA: [pagueHTHasn cucteMa, ucnons3yemas 8 MP-OBOPY-
OOBAHUN BCEIO TENA.

2.2.107 CNEUMANBbHAA FPAOUEHTHAA CUCTEMA: paameHTHas cuctema, ucnonb3yemas s MP-OBO-
PYOOBAHWWN ans cneumanbHbIX Lenei.

Mpumep CMNELUNATNBHOW FPAOVEHTHOW CUCTEMbI| — 370 rpaaneHTHas cuctema, yCTaHoBNeHHas B
MP-OBOPYOOBAHWNN ans cneumansHbix 06cnegosaHui ronosbl NMALMEHTA.

2.2.108 FPAJAVEHTHbIW BJTOK: Bce rpagueHTHbIE KaTyLLKU, KOTOpble BMECTe CO3,aloT rpaAueHT MarHuT-
HOTrO Nons, BAOMb OA4HOW M3 0CEl KOOpAMHATHOI cuctemsl MP-OBOPYOOBAHUA.

2.2.109 OB bEMHAA PY-NEPEOAIOLLAA KATYLLKA: PY-KATYLLKA, ucnons3dyemasn 8 MP-OBOPYAO-
BAHWW ans cosaaHus romoreHHoro PY nons B 3agaHHoM 06beMe, onpeaensemMas KaTyLUKOW.

OBBbEMHAS PY-KATYLLKA moxeT 6biTb KATYLLKOW BCEFO TEINA, anst ronoss unn PY-KATYLLIKOW ro-
MOreHHoro obny4yeHust onpeaeneHHol YacTu Tena. OfUHOUHbIA BUTOK KaTyLLKW, OKPYXKaIOLLE# TENO UM €ro 4acTb,
MOKeT BbiTb OBbEMHOW PY-KATYLLIKOW (HanpuMep, OHOBUTKOBAS rPYHAS KaTyLLKa).

2.2.110 NEPEQAIOLLAA PY-KATYLLKA BCEIO TENA: OEbEMHAA PY-KATYLLIKA noctaTouqHbIX pasme-
poB ansi o6¢cnenosaHus Bcero Tena e3pocnoro MALMEHTA.

2.2.111 PY-NEPEOQAKOLLAA KATYLLKA FONOBbl: OBbEMHAA PY-NMEPEOAIOLLAA KAT YLUKA, ucnonb-
syemasn 8 MP-OBOPYOOBAHUN ans MP-OBCIIEOOBAHUA ronosbl NALVEHTA.

2.2.112 NOKANbHASA PY-NMEPEOAIOLLAS KATYLUKA: PY-KATYLLIKA, otnnuatowasica ot OBbEMHOW
PY-KATYLLKW. NOKATTBHAA PY-KATYLLIKA MOXET BbITb KaTyLLKOW A1 CNEKTPOMETPUM.

2.10 Pexxumbi pa6orel OBOPYAOBAHUA

2.10.101 HOPMANbHbIA PEXXUM PABOTbI: Pexum pabotbl MP-OBOPYOBAHWS, npu KOTOPOM Bce
ero pabo4ue napameTpbl HAXOAATCA B Npefenax, pekoMeHayeMbix ans npeaorspawiedus YIPO3 BE3OMNAC-
HOCTW Bo Bpemsi npoBeaeHuss MP-OBCJIEQOBAHUA. MNMpu cobnioaeHun aTux npeaenos Ans npeaoTBpaLLeHus
ONACHOCTW ans NALMEHTA tpebyeTcst nuwb OBbIYHbBIA KOHTPOITb ero cocrosnms.

2.10.102 PEXXMM KOHTPOJIA NEPBOIO YPOBHA: Pexum pabotsl MP-OBOPYAOBAHUA, npu kOTOpOM
HekoTopble paboune napaMeTpbl LOCTMIAIOT 3HAYEHUI, CNOCODHBLIX BLI3BATH HEXENATENBHOE PU3NONOTUYECKOe
Bo3aelicteue Ha MALMEHTOB, u TpeByeTtcs KOHTPOnb.

2.10.103 PEXKMM KOHTPOIA BTOPOIO YPOBHA: Pexum pa6otel MP-OBOPYAOBAHWA, npu koTo-
POM HEKOTOpble paboune napameTpbl AOCTUrAIOT 3HAYEHUIA, CNOCOGHBLIX CO3AaTb 3HAYUTENbHYI0 yrpo3y MALIU-
EHTAM.

*2.10.104 MP-OBCINEOQOBAHWE: Npouecc cbopa ceeaennn o MALIUEHTE metogom MP B Te4eHne ogHou
npoueaypbl, Npu BbinonHeHun kotopoii MALMEHT HaxoauTcs B pabovem npoCTPaHCTBE MarHuTa.

2.11 MexaHu4yeckasa 6e30nacHOCTb

2.11.101 OBJIACTb KOHTPONMPYEMOI'O OOCTYIMA: Obnactb, A0CTYNHOCTb kKoTopon ans MALMEH-
TOB 1 nepcoHana KOHTPONMPYETCA U3 CooBpakeHni 6e30nacHOCTU.

2.11.102 YCTPONCTBO ABAPUMHOIO OTKNIOYEHMA NONA: B MP-OBOPYOBAHWM ¢ pesuctus-
HbIM I CBEPXNPOBOASALLMM MarHUTOM — YCTPOICTBO aBapUItHOTO BbIKMIOYEHUSA MarHUTa U 9Bakyaumu HaKor-
NEHHOW B HEM SHEPrUuU.

2.11.103 KBEHY: CocTosiHMe aneKkTpu4eckoi NPOBOAUMOCTU KaTYLLKK, KOTOPOE Bbi3biBAETCA NepexoaoM us
CBEPXNPOBOASALLErO B NPOBOASALLEE COCTOSIHME, co3aatoLLee ObICTPbIN BLIGPOC KPUOTEHHON XXMAKOCTU U HapyLLIe-
HUS1 MarHUTHOTO NOJS.

2.12 Pa3Hoe

*2.12.101 MATHUTHbIW PE3OHAHC: Pe30HaHCHOE NOMOLLEHWE SMEKTPOMArHUTHOI 3Heprun aHcambnem
aTOMHbIX iep, NOMELLEHHBIX B MArHUTHOE MNone.

2.12.102 OBbIYHbIV KOHTPOJIb: OBbIUHbIA KOHTPONL cocTosHNUS MALIMEHTA, KoTopblit NpoBOAUTCS
OMEPATOPOM u o6cnyxusatowmm nepcoHanom MP-OBEOPYOOBAHWA v 3akniodaetcsa B nogaepxaHum peve-
BOro koHTtakra ¢ MALIMEHTOM w/vnu BusyansHom HabniogeHun 3a HuM npu nposeaexHnn MP-OBCIIEQOBAHUA.

*2.12.103 MEOQULIMHCKOE HABJTIIOQEHWE: YnpasneHue coctosaHuem MALVEHTA, KOTOpbI MOXET noa-
BeprarbCsi 0nacHoCTu, 06ycnoBneHHoi HekoTopbiMK dhakTopamu MP-OBOPYOOBAHWA, oco6eHHOCTsIMI 300p0-
Bbsi MALIMEHTA, BpemeHem npoueaypbl unm komouHaumen aTux hakTopos.

2.12.104 OBbEM UCCNEOOBAHUA: O6nacTtb pacnonoxenus NMALUNEHTA B cooteeTcTBuM ¢ BbIXOOOM
MPAOVEHTA npu uccnegosaHum.

B MP-OBOPYOOBAHWWU ¢ umnungpuveckum MAFHUTOM BCEIMO TEJTA OBbEM WUCCNEOOBAHUA
npeacrasnseT cobow umnuHap paguycom 0,20 M, 0Cb KOTOPOro COBNAAAET C OCbO MarHuTa.

2
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B MP-OBOPYOOBAHUW ¢ MOMEPEYHbLIM MATHUTHBLIM MONEM u MTPAOVEHTHOW CUCTEMOW
BCEIO TENA OEbEM NCCITEAOBAHNA — 310 06beM, 06pa3oBaHHbIl NIIOCKOCTbIO, NaparnnesibHON MarHUTHO-
MY NOTIOCY, KOTOPbIN onpeaenseTcs nbo HanbonbLUUM PAaCCTOSHUEM MeXY NONcaMu MariuTa, nubo pasme-
pom 0,40 M.

B MP-OBOPYOOBAHNN OBEBbEM MCCNEOOBAHNA — ato obbem, rae nmodas yactb tena MALMEHTA
MOXeT ObITb pa3MeLLieHa B COOTBETCTBUM C UCNONb3oBaHnem MP-OBOPYJOBAHUSA.

2.12.105 MAKCUMAJbHbIA YPOBEHb M3MEHEHWA MPAOMEHTA: CTeneHb M3MeHeHWs rpaaueHTa npu
BkntoveHun MPAJVNEHTHOIO BJIOKA mexay Makcumymamm G, .. U G_ . B BO3MOXHO KOPOTKOE BPEMS,
JOoCTUraemas npu HOPMarnbHbIX YCIOBUAX CKAHUPOBAHUA.

2.12.106 MONCKOBASA KATYLLKA: KaTyLuka Manoro aguamerpa, ucrnonb3yemas npu ucnbitaHusix BbIXOOA
TPAOVEHTA.

2.101 BbIXOOHbIE NAPAMETPbI

*2.101.1 YAENbHAA NOMOLWEHHAA MOLLUHOCTbD (YIM): 3Heprua PY nany4eHus, nornoLeHHas eau-
HUUen maccel obbekTa 3a 1 ¢, Br/kr.

2.101.2 YNIM BCEIO TENA: YIM, ycpeaHeHHas no Bcei Mmacce Tena MNALUMVEHTA B 3agaHHOe BpeMS.

2.101.3 YNIMYACTU TENA: YIM, ycpeaHeHHas no macce Tena MNALUWEHTA, nogsepraemoin o6cnegosa-
HUIO ¢ noMoLLbio OBBEMHOW PU-MEPEJAIOLLEN KATYLLKW B 3aaaHHoe Bpems.

2.101.4 YNM rONoOBbI: YIM, ycpeaHeHHas no macce ronossl MALVEHTA B 3agaHHOe BpeMS.

2.101.5 MAKCUMAJIbHASA YIIM: YIM, ycpeaHeHHada no 10 r TkaHu Tera B 3ajaHHOe BpeMS.

2.101.6 CKOPOCTb U3MEHEHWA MATHUTHOIO MONA (dB/dt): CkopoCTb MU3MEHEHWSA BO BPEMEHN
MarHUTHOWM MHAYKLIMW MarHUTHOrO nons, so3aencraytoLlero Ha NMALMEHTA, Tn/c.

2.101.7 BbIXOA NrPAOVEHTA: MapameTp, xapakTepu3yioLLmii rpagMeHT Kak CKOpOCTb UBMEHEHUS 3Have-
HUS1 MarHUTHOTO MO UITW ANEKTPUYECKOro Nongd, cozaasaemMoro oaHum unu 6onee N;PAOVEHTHBIMU BITOKA-
MW npu 3agaHHbIX YCNOBUAX U B 38 @HHON NO3ULUMN.

2.101.8 9®PEKTUBHASA OJINTENIBHOCTb CTUMYJIA £ . [nuTenbHoCTL nepuoaa MOHOTOHHO yBenu-
YMBAIOLLErOCA UMM YMEHbLUAIOLLIEroCA rpaneHTa npu kapavanbHOW unu nepudepuyeckoin HEPBHOW CTUMYNS-
Lumn. 3TO ONPEAENAETCs Kak OTHOLLEHWE MMKOBOI BapuaLmu NosA 1 MAKCUMarnbHOr0 3HaYeHUs BpeMEHU U3MeHe-
HUSA rpagneHTa B 3TOT NEpUoS.

Gl

L/

Gmwn
~

[ Bpems

dBldt | 1 HA

s, eff

s off (dBId) gy
I

G — rpagueHT MarHuTHoro nons; Gmax — MakcuMmarbHblli rpagueHT; dB/dt — ckopocTb
M3MeHeHWs1 MarHuTHoro nons; (dB/df) .. — MakcumarnbHas CKOpOCTb U3MEHEHUA MarHuT-
Horo nong; f, .« — 3peKTMBHaA ANMTENLHOCTL CTUMYNa

—_—
Bpems
1

TpW MOHOTOHHLIX NepuoAa U3MeHeHUs rpagmeHTa G Ha rpaduke a. CooTBeTCTBUE BLIXOAHOMO rpagueHTa dB/dt
Ha rpaduke b. Tam xe nokasaHa IOOEKTUBHAA JNUTENBHOCTL CTUMYIIA g

PucyHok 101 — ®opma rpaguenta n 9OOEKTUBHAA OITUTENIbHOCTb CTUMYTIA
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Ta6nuya 101 — MNepeyeHb 0603Ha4eHNH

O6osHaveHuns E AuHWLEBI n3MepeHuii HaumeHoBaHWe 06Go3HayeHMit

By Tn [MoCTOAHHOE MarHUTHoe nose

B, Tn MarsuTHas MHAYKUMA PY nsnyyYeHnmss MarHMTHOro nons

dB/dt Tnlc CKOPOCTb UBMEHEHWA MATHUTHOIO MNONA (dB/at)

E B/m OnekTpudeckoe nose, Bosdyxaatollee rpagueHT nepekniodeHns

G Tn/m MpafWeHT MarHUTHoro nons

LO1 B/m unu Tn/c Mpeaen BbIXOO MPAONEHTA ana HOPMAJTbHOIO PEXXMMA PABOTLI

L12 B/m wnu Tn/c Mpegen BbIXOO MPAOVEHTA ana PEXXMMA KOHTPO!A MEPBOIO
YPOBHA

He npumeHseTcs BbIXOOTPAOVEHTA

o He npumeHseTcs BbIXOO MPAONEHTA koHkpeTHoro TPAOVIEHTHOIMO BITOKA

Rb B/M unun Tn/e Peobasa

Ym Br/kr YOENTbHAA NOMOLWEHHAA MOLLUHOCTb (YTM)

ts off McC OPPEKTUBHAA ANTUTENBHOCTL CTUMYTIA

tyrm MWH CpenHee Bpemsa ansa onpegeneHusa YIM

T °C TemnepaTtypa

w; — KoaddbuuyueHt secomoctv MPAAONEHTHOIO BJIOKA, onpeaenstowuit
BbIXOO MPAAVEHTA

3 O6wue TpeboBaHuA

MpuMeHsAT NYHKT 0BLLero ctaHaapTa, 3a UCKIIOYEHNEM:

3.1 JononHexHue

MP-OBOPYOOBAHUE He aomkHo co3gaeatb ONMACHOCTU ana MALUUEHTA, ONEPATOPA, nepcoHana
1 NOCTOPOHHUX NN,

Cuutaercs, uto MP-OBEOPYOOBAHWME cooTBeTCTBYET 3TOMY TPEGOBaHMIO, €CNM OHO OTBEYAaET TpeGoBaHu-
AIM HACTOALLEro cTaHaapTa.

MpuMedaHune— Obwue acnekrel 6esonacHoctn MEAULIMHCKUX SNEKTPUYECKUX CUCTEM paccmoT-
peHel B MOK 60601-1-1.

TpeboBaHua nAEHTUMKALMKU ONACHOCTU, OLIEHKA PUCKOB M COOTBETCTBYIOLLME NPOBEPKN U 0OOCHOBAHUSA
KOHTPOISA pUCKOB B cooTBeTCTBMM C MOK 60601-1-4. [leicTBMSA B COOTBETCTBUU C TPEOOBAHUSIMU HACTOALLETO
cTangapra GygyT BKMOYEeHbl B YacTb STOro npouecca u coxpanstes ana U3FOTOBUTENA kak nocTosHHaA 3a-
nucek. Bce ucnelTaHUA JOMKHLI BKNOYATh B CE0S1 TOUHO NOBTOPSIOLUMECSH NPOTOKOSbI MCMNLITAHWMI, BKITIOYasA BCE
AaTbl M OXXugaemMble pesynsrarol.

6 NaeHTUdMKaLusa, MapKMpoBKa U AOKYMEHTauus

MpuMeHsaeTca NyHKT o6LUero craHaapTa, 3a UCKIMIOYEHUEM:

*6.8 SKCMNYATALUMOHHbIE AOKYMEHTDI

6.8.1 Obwume Tpe6oBaHUA

JononHexue

SKCMNYATAUNOHHBLIE OOKYMEHTbI gomkHbl coaepxatb MHGOpMaUmio 006 ypOBHSAX (PUIUYECKUX
dhakTopoB, Bo3gencTeyomx Ha ONEPATOPA, nepcoHan, patoraiowmin ¢ MP-OBOPYAJOBAHUNEM, 1 noCcTOpOH-

4
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HUX nuy, AOoCTatouyHylo Ana  nonydenusi MNOJIb3OBATEJIEM paspeweHua Ha 3kcnnyataumio 3Toro
OBOPYJOBAHUA.

*6.8.2 MHCTPYKLIUM MO SKCIMNYATALIUA

JononHeHue

*aa) Ot6op nauyueHToB kK MP-OBCJIEQOBAHNIO

MHCTPYKUWU MO SKCIMIYATALIMU aomkHbl coaepxaTb YeTkne pekomeHaauun ana NONb3OBATENA
no orbopy NMALUMEHTOB. 310 0cobeHHo kacaetca orbopa Tex NMALMEHTOB, koTopble nog Bo3gencrasnem usu-
yeckux chakTopos, aencreyiowmx 8 MP-OBOPYOOBAHWW, MOryT noaBeprHyTbCsl ONacCHOCTU, 00YCNOBNEHHON
ux NpocheCCUOHANBHON AEATENLHOCTLIO, NPOLLMbIMY 3a00NeBaHUSIMU U COCTOSIHUEM 340POBbA B HACTOALLEE BpE-
M$1. OTU MHCTPYKLUM JOIDKHBI YKA3biBaTh HA HEOOX0AUMOCTL NpeABapUTESNIbHLIX 06CNea0BaHUi ANs BLIABNEHUA
Takux MALUMEHTOB u coaepxarb pekoMeHAaaLum No UX aAeKBaTHoOW 3aLuTe OT BPeAHbIX BO3AENCTBUN.

[omiHbl ObITh BbIAENEHBI CRieayloLLme cneuuansHbie kareropun NALWMEHTOB:

- MAUMEHTBI, koTopbiM npoTuBonokasadsl MP-OBCIIEQOBAHUA;

- MALUMEHTDI, Ans kOTOpbIX CyLLECTBYET NOBbILLEHHASI BEPOSITHOCTb BO3HUKHOBEHUSA HEOOX0AUMOCTU CPOY-
HOW MEAULIMHCKOW NOMOLLIM HE3aBUCUMO OT BO3AeNCTBUA Pusndeckux haktopos, gencrsyowmx 8 MP-OBOPY-
JOBAHUY;

- MAUMEHTDI, ans kOTOPbIX CYLLECTBYET NOBLILLEHHAA BEPOATHOCTb BO3HUKHOBEHUSA HE06X0AUMOW JKCT-
PEHHON MEAULIMHCKOI NOMOLLM BCNEACTBME BO3AENCTBUS MAarHUTHOTO nons u PY uanyveHus ¢ 6onee BbICOKUMU
3HadyeHusMu dB/dt v YIM, ecnu Oyaetr ucnonb3oBatbea MP-OBOPYOOBAHUE, aonyckaiowee PEXXKUM
KOHTPOINA MEPBOIO YPOBHA no nyHkTy 51.

*bb) MEOVUUHCKOE HABNMKOOEHWME NALUMEHTOB

MHCTPYKUWI MO SKCIIMYATALUWU pormkHbI coaepxatb YeTkne pekomengauyun NMOJIb3OBATESIO no
paspabotke metoank MEOQULIMHCKOIO HABIMIOJEHUA NALIMEHTOB B COOTBETCTBUM C UX KATETOPUAMU NO
6.8.2, nepeuncneHue aa), u pexkuma pabotsl MP-OBPYAOBAHUA cornacHo 2.10 (cm. Takke 2.12.103).

MHCTPYKLUWW MO SKCINYATALIUA:

- MHCTPYKLWW MO SKCIMITYATAUUW pomiHbl coaepxatb pekomeHaauun, 4to sce MALMEHTbBI noane-
Xar, no kpaiHen mepe, OBbIYHOMY KOHTPOIJO.

- Ecnu ucnone3yercas MP-OBOPYAOBAHUE, aonyckawwee pabory B PEXKUME KOHTPONA MNEP-
BOIO YPOBHA, MHCTPYKLUMI MO SKCIITYATALIUA aomkHbI coaep)KaTh pekoOMeHAaLUK, 4To cneayer ycTa-
HOBUTb Npoueaypsl, o6ecnevnsatome MEAUUMHCKOE HABJMIOOEHUE npu BXoae B 310T pexam paboTbl.

- Ecnu ucnone3yetca MP-OBOPYAOBAHUE, kotopoe obecneunBaet paboty B PEXKMME KOHTPOINA
BTOPOI'O YPOBHA, MHCTPYKLIAN MO 3KCINYATALIMW gomkHbI BKMIOYATL NpeaynpeXxXgeHme o0 ToM, YTo pa-
6O0TbI B 9TOM pexumMe MOryT NPOBOAUTLCA TOMBLKO MO CNeLmanbHOM METOAMKE, YTBEPXKIEHHO| COOTBETCTBYIOLLMMU
opraHu3aumsiMu.

B nononHeHue aomkHO GbITb MONYYEHO paspeLueHne Ha npeaenbl ans BbIXOJA MTPAOVEHTA, YIM u
MOCTOSAHHOIO MarHWTHOIO MONs.

*cc) HeoTnoxuas meanumMHCkasi nOMOoLLb

MHCTPYKLUMWN MO SKCMIYATALUUN pomkHbl gasatb MOJIb3OBATENIO yeTkue pekomeHgauum no
onpeneneHunio xapakrepa u 0CyLLIeCTBIIEHMIO CreLManbHOW HEOTINOXXHOW MeAULIMHCKON NOMOLLM (C y4eTOM Mar-
HUTHOro nons), 4toosl, ecnu Bo Bpemsa MP-OBCIEJOBAHUA MNALMEHT noyyBcTtBoBan cebsi nnoxo unu emy
6bIn NpUYMHEH yLiepd BHELLHUMM chakTopaMu, 9Ta NOMOLLL Bbina emy okasaHa Kak MOXXHO CKOpee.

OTU UHCTPYKUUM AOIMKHBI BKMIOYATL B cebs1 pekomenaaumm no oeicrpomy Bbiseaenuto MALUMEHTA us-noa
BMWSIHUS MArHUTHOTO NOns (ecnu Heobxoaumo, ¢ nomoLbio YCTPOUCTBA ABAPUAHOIO OTKIMIOYEHNA
rnong).

dd) NpeaenbHbIi YyPOBEHb aKyCTUYECKOTrO LLyMa

Ina MP-OBOPYJOBAHWA, cnocobHOro nponssoauTb YPOBEHb 3BYKA (L, o 14) OONEE 99 ABA, UHCT-
PYKLNIA MO SKCMITYATALIUU aomkHbl cogepxatb yKa3aHus:

- 9KBMBAanEHTHbIN ypoBeHb 3Byka MP-OBOPYJOBAHWUA namepsiotr B COOTBETCTBUM C NYHKTOM 26, nepe-
YUCHEHUS €) U g), HACTOSLLIEro CTaHAAapTa;

- ans obecneyveHuns 6esonacHoctn NALIMEHTA TpebyeTtca ero sawura oT LWyma, 3amra OpraHoB cryxa
DOSHKHA ObITb AOCTATOYHOMN, YTOObI YMEHbLUUTb 3TO 3HAYEHUE 10 YPOBHS HMWxe 99 abA.

- cneunansHoe BHuMaHue MOJIb3OBATEJIA A0mkHO ObiTb 06paLLIEHO HA NPABUINbHOE NONMOXXEHUE 3ALLMUTbI
OpraHoB cnyxa, 0COGEHHO, KOra yLIHAsA MaHXXETa He MOXKET ObITb MPUMOXKEHA K YXY UM BOOOLLIE HE MOXET ObITb
ncrnonb3oBaHa 3aluTa, HanpuMep, AN HEOHaTarnbHbIX U HOBOPOXAEHHbIX MNAaAEHLEB;

- OIMKHO ObITh 06pAaLLEHO BHUMAHME HA ONACHOCTb, KOTOPYIO CO34aeT NOBLILLEHWE 3BYKOBOIO 1aBNEHUS
npu 06¢crneaoBaHn GepeMEHHBIX KEHLLMH, HOBOPOXAEHHbIX, MIaAEHLIEB, AETEN U NOXMUIbIX;
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- BOIHKHO BbITh 06GpALLEHO BHUMaHWE Ha orpaHnyeHust yposHs wyma y MYINbTA YNPABIEHWUA ans 6e3o-
nacHoctu NMOJIb3OBATENA n nepcoHana 40 npeaenos, YCTaHOBMNEHHbIX CaHUTapHbIMU HOPMaMU, a Takxke
YPOBHS UHCDPa3ByKa 40 NPeAenos, yCTaHOBNEHHbIX CaHUTapHbIMU HOpMaMu;

- cneayeT UMeThb B BUAY, uto ans MALUMEHTOB noa aHectesneit gormkHa 6biTe o6ecnedeHa sawmra
Jaxe npu yMepeHHbIX 3BYKOBbIX YPOBHSX;
- B 3aKOHOZaTeNbCTBE HEKOTOPLIX CTPAH MOXET CyLLEeCTBOBaTb orpaHuyeHue wyma ansa MNOJIb3OBATENSA.

MpumeyaHue— Crneyudpunyeckue npegoctepexernsa cogepxarca B MCO 7731,

*ee) OBJTACTb KOHTPONMMPYEMOI'O OOCTYIA

Korga Hactpausaetcst OBJIACTb KOHTPOIMIMPYEMOIO AOCT YA, Tpeboeanus ans MP-OBOPYOOBA-
HWUA (cm. 6.8.3, nepeumncnenue aa), n 36.101) MHCTPYKUNW MO SKCIMNYATALIUU aomxHbI:

- YeTKO yKasblBaTh Ha T0, YTo NMOJIb3OBATEJIb HeceT 0TBETCTBEHHOCTb 3a cobniogeHwe TpeboBaHuii,
YTBEPKAEHHbIX COOTBETCTBYIOLLMMU OPraHM3aumsaMy no orpaHuyeHuto aoctynHoctn OBJIACTU KOHTPOIN-
PYEMOTIO JOCTYMA.

- COAEePXaTb YETKUE YKazaHUsi OTHOCUTENLHO pasmepoB u pacnonoxeHns OBITACTN KOHTPOIMPYEMO-
O OOCTYIIA, >xenaTenbHO CO CXEMOM;

- coaepaTb YEeTKME ykasaHusi 0 He0OX0AMMOCTN YCTAHOBIMEHUS COOTBETCTBYIOLLMX NPAaBUI MO KOHTPOIO
3a OBJTIACTBIO KOHTPONMPYEMOIO JOCTVYIA B0 nsbexxaHne noteHumanbHbix onacHocren agnsa NALUMEH-
TOB 1 nepcoHana, cBsi3aHHbIX C NPUTATMBaAHUEM NPEAMETOB, COAEPXKaLLMX XKeneso unu gpyrne eppomarHuT-
Hble MaTepuarbl, BO3HUKHOBEHMEM Ha TaKMX NpeaMeTax BpaLLatoLLero MOMEHTA, yrpo3oi BO3MOXHOIO HapyLue-
HUS PYHKLMIA MMMNIAHTATOB Y BXOAALLMX B 9Ty 06nacTb Mioaen.

MpumeyaHune—Tpn 3Ha4eHUAX MarHWTHbIX noneil mMeHee 0,5 MTn Mepbl afMUHUCTPATUBHOIO KOHTPONs
He TpebytoTcs,

- cogepxatb nepeveHb OBOPYAOBAHUA u uHctpymeHTtos, pekomeHaoBaHHbix UBTOTOBUTESIEM ana
ucnonb3oBanusa B OBJIACTU KOHTPOJIMPYEMOIO JOCTYIMA. Ona scero OBOPYAOBAHUA, kaxaoro
BCMNOMOTATENBHOIO YCTPOWCTBA 1nu MHCTPYMEHTA, MPUBEEHHOIO B NEPEYHE, 0IDKHbI ObITh YKa3aHb
crneumanbHble Mepbl 6e30MaCHOCTH, KOTOPbIE HEOOX0ANMO COBMIOAATL MPU MOHTAXE UIW AKCNyaTaLuy;

- AOMKHO BbITb YETKO YKa3aHo, 4to nepudepuyeckoe obopyaoBanue, Bknovas npubopel HabnogeHus 3a
MALUMEHTOM, yctpoiicTBa Ans NogAepKaHUs XU3HeAeATeNbHOCTU U 060pyAOBaHME ASs aBapUNHBIX CUTYa-
UMIA, HE YKa3aHHbIE UMM HE PeKOMEHAOBaHHbIe K npumeHeHunto B OBNTACTU KOHTPONMUPYEMOIO AOCTY-
MA, MOryT ObITb BbIBEAEHbI U3 CTPOS U3-3a PY nanydeHus unn marHutHoro nonsa paccenHus MP-OBOPYOOBA-
HWA, a camo ato nepudpepuyeckoe OBOPYJOBAHUE MOXET HapyWUTb HOPManbHOE (PYHKLMOHUPOBAaHMWE
MP-OBOPYOBAHUA.

*ff) KpmoreHHble XMAKOCTH 1 rasbl

MHCTPYKUWN MO 3KCMNYATALMN MP-OBOPYAOBAHUA co cBepxnpoBoAALLMMU MarHUTaMu Ans
npeaoTBpaLLEHUs HECHACTHbIX CNyYaeB 1 aBapuitHoro nepexoaa B coctoaHue KBEHY aomxkHoi:

- TpeboBaTb Haanexallero obecneyeHnst MarHUTa KPUOrE€HHbLIMU XXAKOCTAMM;

- PeKOMeHA0BaTb, YTOOLI 3anoSIHEHNE KpUOCTaTa KPUOTEHHBIMU XXMAKOCTSAIMU NPOBOAUSIOCH TONbKO KBaNU-
(PMUMPOBaHHBLIM U OMbITHLIM NEPCOHATIOM;

- MPeaocTaBnAaTb MHAOPMALMIO O TEXHUYECKOM 0OCMY>XUBAHWUM U KOHTPOE COCTOAHNA MarHuTa, BKIOYas
NPOBEPKY YPOBHEN KPUOTEHHbIX XKUAKOCTEW;

- NPeaoCTaBnATb UHPOPMALMIO O MUHUMATIBHBIX YPOBHAX KPMOTEHHLIX )KUAKOCTEN, HEOOX0AUMBIX NSt HOP-
ManbHOW 3KCrnyaTalmum MarHnTa;

- cogepxaTtb TpeboBaHue 0 ToM, UT0Obl OBbIYHbIE MPOBEPKU YPOBHEN KPUOTEHHbLIX XXMAKOCTEWH NPOBOAUI
MOJIb3OBATENb;

- IPEAOCTaBNSATb YETKYHO MHAOPMALMIO O BO3MOXHbIX ONACHOCTSAX, CBSI3AHHBIX C MCMONb30BAHUEM KPUOTEH-
HbIX XMKOCTEN, U METOAbI 00paLLEHNA C HUMU. 3Ta MHMOPMaLMS LOMKHA CoAepXkKaTh:

- NpaBuna HOLLEHUS 3aLUMTHON oAexabl AN NpeAoTBpaLLeHUst 0OMOPOXKEHUS;

- OPAA0K AENCTBUI, NPeaANnpPUHMMAaEMbIX MOCE YTEYKM rasa;

- MEpPbI NPEAOCTOPOXHOCTM NPOTUB HEZOCTATKA KUCIIOPOAA B BO3AYXE;

- PEKOMEHAALMM MO NPUMEHEHUIO HEMATHUTHBIX EMKOCTEW Asi MOCTABKM KPUOFEHHbIX >KUAKOCTEN U ra3os;

- IOPSIA0K AENCTBUIA, KOTOPbIE HEOOXO0AUMO BbINOSHUTL MPU 0OHAPYXEHUM NErKOBOCNIIAMEHAEMbIX MaTepu-
anoB BONM3K KOHTENHepa C KPUOTEHHOW XMAKOCTbIO MU ra3oMm.

MpuMeyaHue— BONM3n koHTeliHepa € KPUOTEHHOW XNBKOCTHIO MOXET 06pa3oBaThCs XUAKUA KUCTTOPOA Uk
MOBLICUTBLCA KOHLIEHTPaLWs rasoo6pasHoro KUCnopoaa.
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*gg) Pexxmbl paboTbl

NHCTPYKLIMN NO SKCIIMYATALIN aomkHbl coaepkatb MHOpMaumio 0 COCTaBe 1 YCNOBUAX KaXa0ro
pexuma pabotel: HOPMAJNIBHOIO PEXXKMMA PABOTHI, PEXKMMA KOHTPONA NEPBOIMO YPOBHA u
PEXXMMA KOHTPONA BTOPOI'O YPOBHA, kak oHu onpeaenetdsl B 51.101. Kpome Toro, UHCTPYKLIUX MO
SKCMNYATALINN gormxHbl NOSACHATDL, 4To BbIXO MPAOUEHTA 1 YIMM ycTaHaBnuBalotTca Ha OCHOBE PEKOMEH-
Aaumin TekyLLen Hay4yHOW NMTepaTypbl, OTHOCALLMXCA K 6€30NaCHOCTU, U YTO NPOAOIDKUTENBHOCTL NPOLEAYpLI, U
peLuerue BbliiTi U3 npovieaypbl B HOPMATBbHbLIN PEXKUM PABOTbI, a Taioke Heo6XxoauMOCTb KOHTPONS ou3mno-
nornveckux napameTpoB NMALIMEHTA aomkHbl onpeaensaTbCca Bpavdom Uexoaa us NpuHunna npUYUHEHUA Hau-
MeHbLuero speaa NALUMEHTY.

B MHCTPYKLIMAX MO SKCMNYATALMA pomkHbl ObITb 4€TKO M3NOXeHbl TpeboBaHus, kacalowmecs
KaXaoro pexxima pabotbi:

- Ana MP-OBOPYJOBAHWA, pabotatowero 8 HOPMAJIbHOM PEXKUME, He TpebyeTca HUKaKuX MHCTPY-
MeHTanbHbIX HabnioaeHuit, pekomenayetcsi Tonbko OBblYHbIN KOHTPOIb cocrosus MALUMEHTA,;

- Ona MP-OBOPYJOBAHUA, cnocobHoro pabGortatb B pexume KOHTPONA MEPBOIMO YPOBHA,
JOIDKHbI ObITh YKa3aHbl cBoiicTBa aHHoit CUCTEMBI, uHdbopmauus, otobpaxkaemasn Ha aucnnee nepes Bxoaom
B YKa3aHHbII peXxmm, U cneymarnbHble Mepbl, HeoOXoauMble ANA BX0AA B 3TOT PEXUM, B cOoTBETCTBUM € 51.101.3.
HomkHo 6bITb Takke o6ecneweHo MEAVLIMHCKOE HABMKOAEHWUE no 6.8.2, nepeuncnexue bb);

- Oina MP-OBOPYJOBAHUA, cnocobHoro pabotatb B pexume KOHTPOJIA BTOPOIO YPOBHA,
HeobxoaMMOo NpeayCMOTPETDb crieuyuansHble Mepbl 6esonacHocTu B cootBeTcTBMM € 51.101.4 no npeaoTspatye-
HUIO HENPABOMEPHOTO NPUMEHEHMUS 3TOro pexxuma pabotkl. Kak ykazaHo B 6.8.2, nepeuncnenue bb), skcnnyata-
uus MP-OBOPYOOBAHUA B PEXXKUME KOHTPOJIA BTOPOI'O YPOBHS pa3speluaercsi TONbKO B COOTBET-
CTBUM CO cneuuanbHOW METOAUKON, YTBEPXKAEHHOM COOTBETCTBYIOLLIMMU OPraHM3aLmsaMu.

MHCTPYKLWWU MO SKCITYATALIA porkHbl pekomenaosatb MOJIb3OBATESIHO obpatuTb BHUMaHUe Ha
6e3onacHocTb MALMEHTOB, uto CBA3aHO C NpUHATHEM NpeaycMoTpeHHbIX mep u MEAULIMHCKM HABJIKO-
IOEHUEM, TpebGyeMbimu ans Hayana pabotsl B PEXKUME KOHTPOJIA NMEPBOIO YPOBHA, unu ¢ npuHsatuem
cneumanbHbix Mep 6e3onacHOCTM 1 cobniogeHnem apyrux Tpe6oBaHUIA, yka3aHHbIX B METOAUKE, YTBEPXKIEHHON
Mo cneunarnbHOM METOAMUKE COOTBETCTBYIOLLMMM OpraHU3aLusMu, YTo He06xoauMO Ans Havana paboTel B PEXKU-
ME KOHTPOIA BTOPOI'O YPOBHA.

*hh) MocTosHHOE MarHUTHOE none

Ans MP-OBOPYOOBAHWUA, koTopoe MOoXxeT oGecneunBatb NOCTOAHHOE MAarHMTHOE None, COOTBETCTBYIO-
LLee No YncnosbiM 3Ha4eHnam PEXXMMY KOHTPONA NEPBOIO YPOBHA n PEXKMMY KOHTPONA BTOPOIO
YPOBHA, MHCTPYKLUWW MO SKCMNYATALIMN omkHbi:

- OGBACHATL 3PAEKTHI, C KOTOPLIMU MOXET CTONKHYTbCA MALIMEHT, koraa nocTosiHHOE MarHUTHOE none
npesbicut yposeHb HOPMAJIbHOIO PEXKUMA PABOTDI, obpawias 0co6oe BHMMaHUE HA BO3MOXHbIE achdek-
Tbl Npu GeicTpoM aBuxkeHUU MALIVMEHTA, BKno4asi 4E30PUEHTALMIO, FONOBOKPY)KEHME U METANNUYECKUIN NPUBKYC
BO pTY;

- pekoMeHaoBartb HenoaBMKHOCTb MALIMEHTA, HaxoasaLwerocsi B 06nacTu BbICOKOrO NOCTOSAHHOTO MarHUT-
HOTO Nons;

- obecneynBatb MHpopmaLmeii 0 3Ha4eHusx By, npu kotopbix MP-OBOPYOOBAHWE cnocoGHo paboTarts.

i) UsmeHsoLweecs BO BpeMeHW MarHUTHoe none

Ana MP-OBOPYOOBAHWA, cnoco6Horo pabotatb no 3HadeHusm BbIXOOA TPAOVEHTA Bbile ypoBHS
HOPMANBHOIO PEXXUMA PABOTbI, MHCTPYKLUIMW MO SKCMNNYATALWW aomkHbI:

- ONNUCbLIBaTb BO3MOXHbIE Bo3aencTena Ha MALUMEHTOB yposhsa BbIXOOA TPAOVEHTA B KaXXgoM pexxu-
me akennyarauun MP-OBOPYLOOBAHWUA, yaenss oco60e BHUMaHUE BO3MOXHbIM BO3AENCTBUSIM Ha nepudpepu-
YECKYI0 HEPBHYIO CUCTEMY U CEPALIE;

- NpeaocTaBUTb MHGopMaunto 0 3HadeHusix BbIXOOA MPAOVEHTA, npu koTopbix MOXET paboTtaTtb
MP-OBOPYOOBAHWE B kaxaoM pexxume;

- NOSICHUTb, YTO Ha aucnnee MP-OBOPYOOBAHUA pomkeH ObiTb yKasaH COOTBETCTBYHOLUMI PEXUM
paboTbl, NpK KOTOPOM 3HaveHuss BbIXOOA MPAOMEHTA npesbiwaiot ypoeHs HOPMAJNBHOIO PEXKMMA
PABOTDI;

- AOMKHO BbITb yKa3zaHo, ucnonbayetca nu FPAOVEHTHAA CUCTEMA BCEIO TENA unn CMEUWANDL-
HAA TPAOVNEHTHAA CUCTEMA, 1 fomkHO 6bITb NPUBEAEHO COOTBETCTBYIOLLEE 3HAa4YeHNe oObema BbIXOOA
MPAOVEHTA.

jj) PY marHuTHble nons

MHCTPYKUWWN MO SKCIMNYATAUMN pomkHbl NpuBneYb BHUMaHWE K (pakTopam pucka, KoTopble MOryT
YBENNYUTb NOTEHUMan Ans MeCTHOro YpesmepHoro HarpeesaHusa PY U3JTYHEHWNA, u oHu gormkHbI onucats NyTu
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ana MONb3OBATENA, 4ToObl CMArYUTL 9TU (DaKTOPbl pucka. 3TU hakTopbl, YTOOLI NPUMBNEYL BHUMAHUE,
[JOMKHbI BKIOYATb YKa3aHUA Ha:

- IPUCYTCTBUE NPOBOAALLMX (METaNNUYECKUX) 0O EKTOB UM UMMIIAHTATOB B NpeAenax oonacrtu YyBCTBU-
TensHocTn PY U3NTYUEHUA nepegarowlen katywku. Bea ogexaa, cogepaliaa MeTanfinyeckyto HuTb unu ee
KOMMOHEHTHLI U BCE APYrue MeTannuieckue o6bekTbl (HanpuMep, 4achbl, MOHETLI U T. A.), AOIKHbI ObITh yAanNeHbI
oT MNALIMEHTA;

- UCMONb30BAaHUE NEKAPCTBEHHbLIX CPEACTB B TPAHCAEPMATbHBIX YHaCTKaxX, KOTOPbIE MOTYT BbI3BaTb OXOMM
Ha KOXe;

- YNOMUHaHWe TOTO, YTO KOHTaKT «KOXa — KOXa» MOXET chOPMMPOBATb NPOBOASALLYIO NETIII0 Yepe3 4yacTb
Tena, Hanpumep, «BHyTpeHHee Bepo — Gepo», «KMKPa HOTM — UKPa HOTUY», «pyKa — PyKa», «pyka — Teno»,
KOHTAKT «NO0AbIKKA — NMOAbRKKa»,

- MPUCYTCTBUE BIIAXXHOWN O4EXAbI,

- pasmeLLeHue Tena unm KoHevHocTen npoTus nosepxHoctu PY USJNTYUEHUA nepepatoLlen kaTyLuku;

- crneayeT ynoMsiHyThb, UTo KoHTakT mexxay NMALUMEHTOM u PY npueMHbiM kabenem KaTyLku n 06bl4HbIM
PY kabenem KaTyLLK/M HAXOAUTCA B HEMOCPEACTBEHHOM 6nu3ocTu ot PY nepeaatoLuen KaTyLuku;

- YNOMSIHYTb O BO3MOXHOM (hOpMUpOBaHUM neTernb ¢ PY npuemHbiM kabenem n K oTBegeHMAMMU;

- ykasaTb Ha He4OoNyCTUMOCTb UCMOMNb30BAHNA HECOBMECTUMbIX, HECTAHAAPTHBIX AN1EKTPOA0B KapAnorpam-
Mbl. MpouHdopmuposate ONMEPATOPA 0 He06xoamMMocTH ucnonb3oBaHmsa MP coBMeCTUMBIX Kapanorpamm u
3MeKkTpoAoB, KoTopkle pekomeHaoaHbl N3FTOTOBUTEJNIEM MP-OBOPYOOBAHUA. Heobxoammo uHgopmupo-
BaTb ONEPATOPA 06 ncrnons30BaHum areKTPOAOB TONMbKO A0 MCTEYEHUS] UX CPOKa FOAHOCTH;

- 0cobeHHocTn ckaHnpoBanus NMALIMEHTOB 6e3 cozHanusa unu NALIMEHTOB ¢ notepeit 4yBCTBUTENbHOCTH
B Nto6oK yacTu Tena, Hanpumep ¢ napanuyom pyk unm Hor, n tex MALMEHTOB, koTopbie He B COCTOSIHUM CO00-
wutb ONMEPATOPY 0 Ype3MepHOM HarpeBaHMmn n NOBPEXAEHNUMU TKaHU;

- NPUCYTCTBUE NPUCOEANHNTENBHLIX MPMHUMAIOLLMX KATYLLIEK UITN STIEKTPUYEeCKnX kabenen, KoTopble ocTa-
totcs B PY-KATYLUKE.

Ona MP-OBOPYLOBAHWA, koTopoe moxeT obecneunsarb YIM, COOTBETCTBYIOLLME MO YUCIIOBbLIM 3HaYe-
Husam HOPMATIbHOMY PEXXUMY PABOTbI, MHCTPYKUWU MO SKCIMNNYATALIA aomxHbI:

- 06 BACHUTL BO3MOXKHbIE NOCNEACTBUA BO34ENCTBUI NOBLILLEHUA 3HA4YeHUI YTTM Bbiwwe npeaenbHbIX Ans
MP-OBOPYOOBAHWA 51.1083;

- 00BACHUTb BO3MOXHbIE nocneacTeus Bodaeiicteus Ha MALIMEHTOB PY uanyyenus npu ypoersax YMNM,
COOTBETCTBYIOLLMX KaxkaoMy pexxumy pabotel MP-OBEOPYOBAHWUA, yaenssa npu 3ToM 0co60e BHuMaHue 6e3o-
nacHoctn MALMEHTOB, y KOTOPbIX MOXET BbITb CHUXEHA CNOCOBHOCTL TEPMOPETYNUPOBAHUA U NOBbILLIEHA peak-
LUs Ha NOBbILLEHWE TemnepaTypsl Tena (Hanpumep, MALIMEHTOB ¢ cy6chebGpunbHOi TemnepaTypoi Tena, cep-
[E€YHOIi HeOCTaTOYHOCTbIO, HAPYLLEHWEM NOTOOTAENEHNS UK Y BEPEMEHHbIX XXEHLLMH); CrieayeT Takke Npeaoc-
TaBUTb MHAOPMALIMIO O BAXHOCTU KOHTPONMPOBAHUSA NApaMETPOB OKPYXKaIoLLE Cpedbl U O BAMAHUM TeMNepaTypbl
BO34YyXa Ha noBbiLLeHUe TeMneparypbl Tena NMAUMEHTA, a Take pekomengauuy no nogaepxaHuio onaronpust-
HbIX 4na MALMEHTA okpy»atowmux ycnosui;

- NpeaoCcTaBUTb MHAYOPMALMIO O 3Ha4YeHusx YIM, kotopble MOTyT ObiThb 06ecnedeHbl B MP-OBOPYO-
BAHWWK;

- NPMBECTU NOrPELLHOCTb, C KOTOPOW YKasaHbl 3Ha4eHua YIM;

- 06BACHUTB, YTO KpUTEPUN PEXXMMOB paboTkl no YIM Bcero Tena, npuseaeHHble B 51.103, onpeaeneHsl B
NPEeAnonoXeHun, YTo TeMnepaTypa B NOMELLEHUW, rae NpoBOAMTCSt 06cneaoBaHne, He npesbilaet 24 °C, a OTHO-
CUTENbHasi BNAXXHOCTb BO3AyXa He npeBblwaeTt 60 %. 310 06bACHAETCA TEM, YTO:

1) OBOPYOOBAHMWE He A0/MKHO MCNOMb30BaTLCA, KOraa TeMmneparypa Boiwe 24 °C unu OTHOCUTENbHas
BaXXHOCTb 60 %, Unu

2) npeaenbl pexxumos paboTbl a4ns YMNM aBTomMaTu4eckn ymeHbLuaoTesa cornacHo 51.103.2 (Tonbko ans
MP-OBOPYOOBAHWA, KOTOpOE U3MEPSET TEMMNEPATYPY M BNAXKHOCTD);

- 06paTuTb BHUMaHWE Ha CpeacTBa YyMEHbLUEHMSA pucKa OT BO3AENCTBUS BbICOKOW YIM, Hanpumep, npeaoT-
BpawleHue Harpesa MNALMEHTA, o6nerdenHas ogexxaa MALUMEHTA 1 cooTBeTCTBYIOLLASA BEHTUMALMUS.

*kk) Obny4eHue, CBA3AHHOE C XapakTepom paboTbl unu npodeccuoHansHoe obnyyeHune

MHCTPYKUMN MO SKCMNYATAUWNW gorkHbl NpuBReYb BHUMaHKE K akTy, YTo B 3aKOHOAATENbCTBE He-
KOTOPbIX CTPaH CyLLECTBYIOT NPeaensbl AnsA NPodeccuoHansHoOro 00ny4yeHnsi B NOCTOSHHBIX MarHUTHBIX NOMSAX W
nepeMeHHbIX MarHUTHbIX nonax. OgHako, MHCTP YKL MO SKCMYATAUNU moryT coobwmTe MOJIb3OBA-
TENO, 4TO He CyLecTBYET HOPM ANS OLEHKU COBOKYMHOMO BO3AEICTBUS.
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i) BCMOMOTATEJIbHLIE YCTPONCTBA

MOJIb3OBATE/b aomkeH otgaBath cebe oT4YeT B TOM, 4TO N0Goe npumeHeHue npubopoBs 1 BXOAALLMX B
MX COCTaB NPUHAAJIEXHOCTEN AN KOHTPONA huanonornyeckux napameTpos NALUMNEHTA aomkHo nposoanTLCA
TOnbKO No ykasanuio NOJIb3OBATEJIA v nog ero 0TBETCTBEHHOCTb.

MNHCTPYKLIU MO 3KCIMINMYATALMWU pomxtbl npeaynpexaats NMOJNIb3OBATEJSIA o ToM, 4To npumeHeHue
BCMOMOTIATEbHbBIX YCTPOWCTB, Takux kak npubopb! Ans MOHUTOpUHIa u ot6opa MALIMEHTOB unu BbICOKO-
YaCTOTHbIE KaTYLUKKU, HE MPOLUEALLMX CrieLMarnbHyo NPOBEPKY U HE PEKOMEHA0BaHHbIX AN UCNONb30BaHUA B
MP-OBOPYJOBAHNN, moxeT npuBecTu k oxxoram unu npudmHerunio MALUUEHTY apyrux Tpaem. Kpome Toro,
MHCTPYKLIUW MO 3SKCMNYATALIMA porpkHbl npeaynpexaars MONIb3OBATENA, uto aaxe ecnu BCMOMOTA-
TENbHBLIE YCTPOWMCTBA 0THECEHbI K KaTeropusim npuéopos, coBmecTumbix ¢ MP-OEOPYIOOBAHWEM unu
MP-CUCTEMAMMW, oun moryT Tpaemuposatb MALIMEHTA, ecnu B uHCTpykunsax USTOTOBUTENA oTcyTcTeyloT
yKasaHusi No UCMOJIb30BAHMIO 3TUX YCTPOMCTB B NOAOOHLIX YCNOBUAX, 0COOEHHO N0 pasMeLLEHUIO NOABOAALLIMX
kabenen.

mm) YCTPOWMCTBO ABAPUNHOIO OTKIMKOMEHUSA MNONA

B MHCTPYKUNAX MO 3KCMIYATALMM aomkHO BbITb Yka3aHo, KOraa v kakuM 00pasoMm B Cryvae asapum
cneayert nonb3osarbca YCTPONCTBOM ABAPUMHOIO OTKITFOYEHNA MONA. JomkHb 6bITh NpuseaeHsl npyu-
Mepbl CUTyaLuii, TPEDYIOLLIMX €10 NPUMEHEHMUSI.

MpumMedyaHue— MarHuTHoe none B MP-OBOPYOOBAHWWN ¢ NocTOSHHLIMU MarHUTaMu He MOXET GbiTb
OTKINIOYEHO Aaxe B aBapwitHOR cuTyaumu.

nn) MNoxxapo6e3onacHoOCTb

B MHCTPYKLMAX MO SKCMNYATALUMU pomkHbl GbiThb AaHbl pekomenpauuu NMOJIb3OBATENIO no
COrnacoBaHuio Mep NOXapHON 6e30NacHOCTU C TEPPUTOPUANbHLIMU OpraHaMu [0CyAapCTBEHHON NPOTUBONOXAap-
HOW CNyObl, yka3zaHbl MEPOMPUATUSA HA Criydai BOSHUKHOBEHUA NOXAPOONACHON CUTYaLMKU U OTBETCTBEHHOCTb
MOINb3OBATENA 3a UX BbINMOMHEHMUE.

00) AptedakTbl

MHCTPYKLWWM MO SKCIITYATALUUW aomkHbl noarotosuTb NMOSNBb3OBATENA k dakTy, 4To apTedakTbl
U300paXkeHNA MOTyT NMPOU3OUTU B pe3ynbraTe TEXHONOrM4eckux n pusnonorndyecknx hakTopos (Hanpumep,
OZIHOPOAHOCTb MarHuTa, MIUHENHOCTL FPAAUEHTA, YCEYEHUE, CTYNEHYATOCTb, ABUKEHUE, NOTOK, XMMUYECKOE U3-
MEHEHUe, U3MEHEHUs1 BOCNPUUMYMUBOCTH, U T. A.). Bosaencreue atux hakropos (Hanpumep, HEOAHOPOAHOCTb
n306paXkeHnsl, reOMETPUYECKOe UCKAaXEHUE, OPeon M300paKeHUs, N30THYTOE U300paXkeHue U T. A.) Ha u3obpa-
XKEHWE A0MKHO BbiTb ONMMCaHO. MeToabl UCNPABNEHUS UK CMAMEHMA TakuX 3 EKTOB (HaNpUMEP, UBMEHEHUE
nonockbl NPONYCKaHus, 0OHyneHne rpagueHTa, NpeaBapuTenbHOE HACbILEHWE U T. 4.) AOMKHbI Takke ObiTh
OTOBPaKEHBI.

pp) PexomeHayemoe obyueHune

MHCTPYKLMN NO SKCMNYATALMU nomkHbl pekoMeHAoBaTh HEOBX0AMMOCTL 00yyeHus ans Bpayen
n ONEPATOPA ana 6esonacHoro u acpdektusHoro ynpaeneuus MP-OBOPYJOBAHUMEM. 310 00yyeHue
JOIMKHO BKNIOYaTb B Ce6S Ype3BblYaliHbIE MEPbI, B TOM YUCTE U T€ NPOONeMbl, KOTOpPbIE ONMUCaHbI B 3TUX Nepe-
YUCNEHUSAX:

- CC) HEOTNOXHAsA MEANLMHCKAsA NMOMOLLb;

- ee) OBJTACTb KOHTPONMMPYEMOIO AIOCTYTA;

- mm) YCTPOUCTBO ABAPUAHOIO OTKITKOYEHWSA MON4;

- Nn) NoXapo6e30nacHOCTb;

- §S) YpesBblyaliHble gencreus B cnyyae KBEHY;

qq) MapaHTuA kauecrsa

MHCTPYKUWN NO SKCNNYATALIUA aomkHbI ONMcaTh NpoLeAypbl FapaHTUU Ka4ecTBa, PEKOMEHA0BaH-
Hble ans MONb3OBATENA, Bkniovas onucaHme Bcex NpUMeHseMbiX haHTOMOB.

1) O6cnyxusaHue

MHCTPYKUWUK MO SKCMNNYATALIMA aomkHbI BKNIOYaTb PEKOMEHAOBAHHbLIE NMEPEYHU 0BCNY>XMBaHUSA
ana MP-OBOPYAOBAHUA. [omkHbl ObiTh YKa3aHbl MyHKTbI, KOTOPbIE AOMMKEH BbINOSHATL 00CYXMBAIOLLMIA Nep-
coHan.

*ss) UpesBblualiHble geincTeus B cnyyae KBEHY

MHCTPYKLNW MO SKCINTYATALUWN nomkHbl BKMOYaTh ykasaHus 0 ToM, kak onpegenuts KBEHY n kak
[leiCTBOBATb B Cly4ae ero BO3HUKHOBEHUS, 0COBEHHO, KOraa HapyLleHa cuctemMa BEHTUNSALUU CUCTEMbI CBEPX-
NPOBOASALLEro MarHuTa.
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**6.8.3 TexHuuyeckoe onucaHue

JononHuTenbHbIE NepeYncneHus

aa) OBJTACTb KOHTPONMPYEMOI'O JOCTYINA

Ans MP-OBOPYAOBAHWSA, koTopoe NpousBoauT None paccenHns, npesbiwiatolee 0,5 mTn BHe obnactu,
W/MIN 3NEKTPOMAarHUTHbIN YPOBEHb HEe BbINonHAeTcs no MOK 60601-1-2, B TEXHMYECKOM OMUCAHUK JOIMKHO ObITh
yKa3aHo:

- OBJTACTb KOHTPOJIMPYEMOI'O AOCTYIA Bokpyr MP-OBOPYJOBAHUA gomkHa ObiTh onpeaeneHa
TakK, YToObl BHE 31OV 06nacTu:

1) MarHUTHaA cuna nNons Kpas He npesbiwiana 0,5 MTn, u
2) 9NeKTPOMarHUTHbLIM YPOBEHb COOTBETCTBOBAr Nonoxenuam MIK 60601-1-2:2001;

- pekomeHaauumm, kak OBNIACTb KOHTPOIIMPYEMOTIO JOCTYTA gomkHa 6biTh pasrpaHuyeHa, Hanpu-
Mep MapkupoBKamu Ha nony, 6bapbepax n/unu apyrux cpeacrsax. OTBETCTBEHHbIN NEPCOHATN AOIMKEH OrPaHUYu-
BaTb AOCTYM K 3TO1 00NacTy HEYNONHOMOYEHHbIX NIOAEN;

-4y10 B OBJIACTU KOHTPOJIMPYEMOI'O [IOCT YIA BCe BX0Abl A40MKHbI ObITb NOMEYEHbI COOTBETCTBYIO-
MMM NpeaynpeauTenbHbIMU 3HaKaMu, BKIMIOYas MHAUKALMIO NPUCYTCTBUS MArHUTHLIX NOMEN U X NPUTArMBAlo-
LLIMX CMI UK BpaLLaloLLIEro MOMEHTa (heppOoMarHUTHbIX MaTepuanos (CM. NpurnoxeHue AA aAns npuMepoB npe-
AyrnpeauTenbHbIX 3HaKOB U NPENATCTBYIOLLMX MPU3HAKOB).

Ansa MP-OBOPYOBAHWSA, ycTaHOBNEHHOTO B MOMELLEHUU C OrPAHMYEHHBIM ayAMOBU3YyaribHbIM KOHTaK-
Tom ¢ MALIMEHTOM, B TEXHM4ECKOM ONMUCAHUU AOIDKHO ObITh YKa3aHO, YTO NMPOEKT MOMELLEHUS Arsi CKAHMPOBA-
HUs U KOHCTPYKUMa OBOPYAOBAHUA aomkHbl NpeaycMarpuBaTb BO3MOXKHOCTb PEYEBOTr0 U BU3yaribHOrO KOH-
Takta ¢ MALUMEHTOM B Teuenne MP-OBCIEOBAHUA. 3Byk0oBOW U BU3yanbHbIW KOHTAKTbl OyAyT AOCTATOUHbI
anst ObbIMHOIO KOHTPOINA u MEOULIMHCKOIO HABNMIOOAEHNA NALMEHTA.

* bb) Iuct coBmecTuMoCTH TEXHUYECKOW cneymduKkaLmumn

B aononnenne k UHCTPYKLUNU MO SKCINYATAUUU ana MP-OBOPYAOBAHWA nuct coBMeCTMMOCTH
TexHu4eckon cneyndmkaumm 6yaet npeaocrasnsTb MHpOPMAaLMIO ANs NPOBEAEHUA UCTILITAHMIA 3a nepudepunn-
HbIM 000pyA0BaHWeM. JIMCT COBMECTUMOCTU TEXHMYECKON crneuudukalum (MMCT AaHHOTO NPOAYKTA) AOIMKEH CO-
JepxaTb crefyoLye napaMmeTpbil:

- MarHuT: TUM, CUNa NonNs, AMaMeTp OTBEPCTUA, KPUOreHHbIE TUMBI U NOKa3aTeNb KUNEHUS, NPOCTpPaH-
CTBEHHOE pacnpeerneHne OKpy>XaloLero nona B Kaprax, Kacalowmxca TunudHoi yctaHosku MP-OBOPYAO-
BAHWA;

- KapTbl AOMMKHbI COAEPXATb TPU NOAXOAALLME OPTOTOHANbHLIE NAIOCKOCTH, MPOXOAALLMUE YEPES U3OLIEHTD,
yTOGbI MNNIOCTPUPOBATHL MAaKCUMANbHOE NPOCTPAHCTBEHHOE pacnpeaeneHne U3OMarHUTHbIX KOHTYPOB;

- Ka)Kaas kapTa AoMmKkHa cogepxaTb, N0 KpanHen mepe, U30MarHUTHbIE KOHTYpbI CO 3Ha4YeHuamun 0,5, 1, 3,
5,10, 20, 40, 1 200 MTn, macwTab U KOHTYPbI MArHUTA;

- MONOXEHWe, rae 3Ha4eHUs NPOCTPAHCTBEHHOTO rPAANEHTA FMAaBHOTO MarHUTHOTO MOSIA — MaKCUManbHOe
3Ha4eHue By 1 NPOCTPaHCTBEHHOTO rpagmneHTa By coBnagaior, cuna Ha heppoMarHuTHOM 00bEeKTe U3 NPOCTpaH-
CTBEHHOTIO rpaiueHTa rmaBHOro MarHUTHOIO NOMNA MaKCUMarnbHa;

- MONOXEHWe, e 3HAYeHWs MarHUTHOrO NONs By M NPOCTPAHCTBEHHOIO rpagueHta By — makcumym,
a 3HaveHue By u By coBnagalot, cuna Ha AMaMarHUTHOM MM napamarHMTHOM o0bekTe, nnu heppoMarHUTHOM
MaTepuane HUXe ero MarHUTHON TOYKM HaCbILLEHHOCTU, IBNSETCHS MaKCUMYMOM,;

- FPAAMEHT CUCTEMBI: TUM, aMIMIUTY/1a, BPEMA NOBLILLEHUA, KOA(PMULIMEHT BPALLEHUS;

- cuctema PY: Tunbl PY nepeaaioLueit KaTyLwkn, NUK yCUNuTens, cpeaHee KBaapaTuYHOE 3HaUYeHUe aHep-
rMmn, NpukNagHon MakcuMyM nepeaaioLlero PY nons u nonocy nponyckaHus;

- NPOTOKONbI COBMECTUMOCTH:

N3roTOBUTESb MP-OBOPYAOBAHUA aormkeH NpeanoXuTb NPOTOKONMbI, MO KOTOPbIM MOXHO YNpaBnsTh
MP-OBOPYOOBAHUEM, uto nozsonut U3FOTOBUTEJIKO nepudepuinHoro o60opyaosaHus nposepuTb OyHKLMO-
HanbHbIE BO3MOXHOCTU ero o6opyaoBaHus. Mpotokonbl ans ynpasneHuna MP-OBOPYAOBAHUEM ¢ BbiICOKkUM
nepeaaowmm PY-nonem unm BbICOKMM rpagmeHToM koadduumeHTa BpaLLeHUst 1 amnnuTyabl pa3paboTaHbl Tak,
4yT06bI USFTOTOBUTEID nepudepuitHoro o6opyaoBaHus Mor uccnegosarb BnusHne MP-OBOPYOBAHUA Ha
ero nepudepuitHoe obopyagosaHune. TeCTbl He NpeagHa3HaYeHbl 45151 OLIEHKM BO3MOXHOTO 3dhdhekTa nepuddepuinHoro
060pyaoBaHMA Ha kayecTBe nonyyatoLuerocs nsobpaxerus MP-OBOPYIOBAHUA n He rapaHTUPYIOT, YTO Nnepu-
depuinHoe obopyaosaHue byaet hyHKLUMOHUPOBATb AOIDKHbIM 06pa3oMm.

- Mecto MAUMNEHTA: pasmepbl, BEHTURNALMA, KOMMYHUKALIMSA U OCBELLIEHUE;

- NOANEPXKA MALMEHTA: namepeHus, pacnonoxeHue, TOM4HOCTb M MaKCUManbHasn Harpys3ka.
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* cc) Yenosusi 6esonacHoctu B cnyvae KBEHY

Ona MP-OBOPYOOBAHWA co ceepxnposoaswmm mariutoMm MHCTPYKLIMX MO 3KCIMJTYATALUN
JOIDKHBI:

- ycraHaBnueaTtb TpeboBaHUA A5 BLIXOAHOW CUCTEMBI A1 CBEPXTNPOBOASLLIENO MAarHUTA, KOTOPbIN coeaun-
HAET KpUOCTaT MarH1Ta C BHeLLHel aTMocdepoit U KOTOPLIN paspaboTaH, utobsl npegoTBpatuts KBEHY 1 3awm-
TUTb HaxoasaLMXca nobnmaocTu nogeii B criyvae KBEHY;

- yCTaHaBnMMBaTh PYKOBOASALLME NPUHLMNBI A1A NOCTPOEHUA (M3MepeHUsi, NoNoXkeHue, cbopka u Mmarepuan,
KOTOPbIN OYAET NPUMEHEH) BbIXOAHOW CUCTEMbI AN CBEPXNPOBOASILLETO MarHUTa BHYTPU U CHapyu NOMELLEHUA
obcnegoBaHus;

- yCcTaHaBnMBeaTb NpohUNakTUYeCcKyro nporpaMmMy o6CnyXuBaHusl, KOTopas 3asiBsiET, UTO AOIMKHbI ObITb
NpoBedEHbl PErynspHbIe NPOBEPKM afeKBaTHOCTU (PYHKLMMU BbIXOAHOW CUCTEMBI AN CBEPXNPOBOAALLETO
MarHuTa;

- ycTaHaBnueaTb TpeboBaHus 4N NpoekTa noMeLleHns o6cnegoBaHust, YUTobbl yBenMunuTb 6€30MacHOCTb
nauveHTa n Apyrux nogen BHyTPW 1 CHapyXu noMeLleHns 06cneaoBaHns B Criyyae 0Tka3a CUCTEMbI BbipaXeH!s
B TeyeHne KBEHY. MpeanoxeHHbI NPOeKT A0MmKeH 00paTuTbcs K npobrnemam CoKpaLleHUs HapalyMBaH1A Aas-
rneHus, TemnepaTypHOro YMEHbLUEHUS U UCTOLLEHUS kucnopoaa B TedeHne KBEHY. Heckonbko aonyctumbix
peLUeHUin AN Takux yCroBuii AEMOHCTPUPYIOT SpheKTUBHOCTE MOAENUPOBAHUS UIU NPOBEPKU, KOTOPbIE AOMMKHbI
ObITb NEpeYUCnEHbI TakK, YTOObI, Jaxe B Cryvae, KOrAa BbIXOAHAsA CUCTEMA CBEPXNPOBOASLLEI0 MarHuta He B
cocTosiHUM paboTaTb, OHa He codgasana onacHocTb Ans MALMEHTA unu apyrux nogen kak BHYTPU, Tak U BHe
nomeLleHuns ans o6crnenoBaHus. 3To MOXET ObITb Bbl3BaHO HapawmBaHuem JABIIEHUA, 3HaUMTeNbHbIM YMEHb-
LUeHWeM TemnepaTyp Unu ymMeHbLUEHUEM KONMyecTBa kucnopoga B tedeHne KBEHY;

- ycraHaenueatb Ans NOJIb3OBATEJIA upessbiyaiHbIf nnaH oTHocutenbHo KBEHY, Bknioyas cutyauumio,
B KOTOPOW BbIXOAHAasi CUCTEMA A5 CBEPXNPOBOAALLETO MarHUTa He B COCTOSAHUM (DYHKLIMOHUPOBATbL COOTBET-
CTBEHHO,;

- yCTaHaBnMMBaTh BO3MOXHbIE JONOMHUTENbHbIE MEPLI KOHTPONA 3a cucteMon BeHTunsaummn NMALUEHTA,
yToObI HE NoaBeprHyTh onacHocTu MALUMEHTA npu nonagaxum renusa K MALUVEHTY yepe3 cucremy BEHTURAUUK
MAUMEHTA. Cuctema Bentunsaummn NMALUMEHTA gomkHa ObiTb CHabKeHa BXOAHbIM OTBEPCTUEM, OTKPbIBAOLLIMM-
ca B GezonacHOM MecTe (Hanpumep, PacnonoXXeHHOM Ha HU3KOM YPOBHE B NOMeLLeHuM 06cneaoBaHuA Unu He-
NoCpeACTBEHHO CBA3AHHOM C CUCTEMOI KOHAULMOHUPOBAHUSA NOMELLIEHUS 06CNeA0BaHWS), UK CBA3aHa ¢ AaT-
unkom KBEHM Tak, 4yto6bl cuctemolt BeHtunaumm NALMEHTA MoxHO Gbino aBTOMaTU4ECKU YNpaBnsaTh, Koraa
KBEHY npoucxoaut, urenuit He ByaeT nonagarb BO BHYTPEHHIO YacTb ckaHepa k MALUMEHTY.

MpuMedyaHune1—BbixogHaa cuctema NS CBEepPXNPOBOASLUEr0 MarHWTa paccMaTpUBAETCA KaK Kpuo-
FeHHbIA KnanaH Tpybkl, U BCe AOMNONHUTENbHbIE KOMMOHEHTE HeoBXxoauMo codeTaTb ANa 6esonacHoro obecneueHusi
KBEHM.

MpumedyaHue2— KoHdurypayum nomelleHna obcrnefoBaHns, JEMOHCTPUPYEMblE MOASNUPOBAHUEM UMK
TECTOM, KOTOpble ABNATCA NpUeMeMbiMU, BKIOHAOT B cebs:

- KOHbUrypauuu, B KOTopbIX ABepb PY oTKpbiBaeTCs HapyKy MOMeLLEeHWs, Unu ckonb3swasn asepb PY;

- KOHdpUrypaumu, B KoTopbix ABepb PY oTKpbiBaeTCs BHYTPb NOMELLEHUS, €CIIM OHWU BKNIOYAIOT AONONHUTENBHLIE
NPesoCTOPOXHOCTH, YTOOKEI NpeaoTBpaTUTL yBenudeHne JABNEHNA. 3To MoxeT BbiTb 06ecneveHo ogHUM U3 crnegyto-
LLIMX YCIOBWIA:

- LOMNOMHUTENBHON CUCTEMOIN BEHTUNALMKU NoMelleHus obcrnefjoBaHus, KoTopas MoXeT GbiTb BKMOUeHa (BO3-
MOXHO aBTOMaTU4ecKu Yepe3d MOHUTOP KUcriopofa B MoTosike nomelleHus obcneaoBaHus, YTobbl NpeaoTBpaTUTL No-
nagaHve renus) B cnydyae KBEHY,

unu

- OTKpbIBAHWEM B CTEHE UMW MOTONKe NoMelleHus obcrnefoBaHUA BEIXOAHOMO KnanaHa, unu

- BO3MOXHOCTbIO OTKPbIBaHUSA OKHa HabrnogeHns B nomMelleHnn obCrefoBaHUsa HapYXy WK Hanu4uem cKorb3s-
LLlero oKHa, unu

- BTOPOW He3aBWCMMOW BbLIXOJHOW CUCTEMON ANS CBEPXMPOBOASALLEro MarHuTa, KoTopas octaeTca B paboyem
COCTOAIHUM B Cny4ae, ecnu perynspHas BbIXofHas cucTema Afsi CBEPXNPOBOASALLEro MarHuTa 3aTpyiHeHa, unm

- 9KBMBaNEeHTHBIMW MeToAamu, NoATBEePXAaloMMKM CcBO 3deKTUBHOCTL MOAENUpPOBaHMEM WNU TeCTUpo-
BaHMeM.

dd) XapakTepucTukmn 3aTyxaHus MarHUTHOro nons

Ona MP-OBOPYOOBAHWA, 0CHaLEHHOro CBEPXNPOBOAALLMM UITU PE3UCTUBHLIM MarHUTOM, TEXHUYECKUE
ONMCaHNs AOMKHbI COAEPIKATL XapaKTEPUCTUKN 3aTyXaHMsA MarHUTHOIO NOJSIA NP nepexoae CBePXNPOBOAALLErO
MarHuTa B HOpMarbHOe COCTOSIHME UM NPU aBaPUIMHOM BbIKMIOYEHUM MarHuTa, ans 1oro 4to6bl MONb3OBATE/Nb
CMOT NPUHATE HEOBXO0AMMbIE MEPbI MO NOAAEPXKAHUIO XM3HeobecneveHusa n 6esonacHoctu MALUMEHTA. 3tu
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XapaKTepUCTUKM AOMiHBI YKa3bIBaTb BPEMsi 0T MOMeHTa cpabarbisahns YCTPOUCTBA ABAPUMHOTO OTKNO-
YEHUA NMONA Ao MOMEHTA, KOrAa MarHUTHasi UHAYKUUA B LEHTPE MariuTa yMeHbLumtea 4o 20 mTn.

B pykoBoACTBE NO YCTAHOBKE AOMHBI ObITb NPUBEAEHBI YKA3aHNA O TOM, FAe 1 KakuM o6pasom criegyeT
YCTaHABNMBATb UCNONHUTENBHBLIA Mexaunsm YCTPOWUCTBA ABAPUMHOMO OTKIMOUYEHUA MONS.

ee) Tun cuctemsl rpagueHTa

Cuctema rpagueHTa gomkHa ObiTb nomeveHa B TexHn4eckom onncanun MUSFTOTOBUTENEM unv B uenom
kak FPAOVEHTHAA CUCTEMA BCEIO TENA, unu kak CNELUUATBHAA TPAOVEHTHAA CUCTEMA.

PA3AEN BTOPOW. YCNOBWUA OKPY>AIOLWEW CPE[bI

MpumMeHsIOT pasgen obLuero craHaapra.

PA3OEN TPETUN. 3ALUTA OT ONMACHOCTEW NOPAXEHUSA
ANEKTPUYECKUM TOKOM

MpumeHsOT pasaen obLero craHaapra,

PA3AEN YETBEPTbIA. 3ALUTA OT MEXAHUYECKUX ONACHOCTEN

[MPUMEHSAIOT NYHKTbI o6u4ero cTaHpapTta, 3a UCKIMIOYEeHNeM:

*26 Bubpauus v wym

MpuMEHSIOT NyHKT 00LLEro CTaHAapTa, 3a UCKMIOYEHNEM:

HononHexune

MP-OBOPYOBAHUE He [OMKHO NPOU3BOAMUTL LUYM, YPOBEHb 3BYKOBOTO @BMNEHUS KOTOPOTO (L), n3me-
PEHHbIV HA NIMHEWHOM YyYaCTKe YaCTOTHOW XapaKTepuUCTUKKU LLyMoMepa, npesbilaeT 140 4B NO OTHOLIEHMIO K
ypoBHto 20 mk[a.

Memods! usmepeHus wyma 0151 noomeepxOeHuUs coomeememausi 3mum mpeboeaHuUsIM U OUEHKU YPOBHS
38yK08020 0asrneHus:

a) YposHu wiyma usMepsiom e cpedHux keadpamu4decKux U MakcumanbHbix 3HadeHusix. be3 NALIMEHTA Ha
CTOJIE NMALUNEHTA pacrnonazaiom MUKPOGOH 8 U3oueHmpe MazHuma, deuaaiom MUKPOGOH napanniesibHo
CTOJTY MALMEHTA edorib ocell pasmeuwienus NMNALIMEHTA, ymobbi onpedenumes camoe WyMHOe MECIMOIOoSIo-
JKeHUe MUKPOGhOHa, U rnpoeodsm mecm 6 3Imom mecme.

MuxkpogpoH ycmanraenusaiom Ha CTOSIE MMTALMEHTA e usouyeHmpe magHuma noo rnpsmbim y2IioMm K ocu
pasmeweHus NMALMEHTA dns umumayuu rnosioxeHus e2o yxa. MukpoghoH He criedyem pacrionazamb éHympu
207106HOL KamywiKu, ecriu OHa He NMoKpbisaem ronHocmeto 2osiosy NALMEHTA eo epemsi ecex MP-OBCJIELO-
BAHWUA.

b) NamepumernbHbil 610K wymomepa O0rmKeH Haxo0umbCs Kak MOXHO Oalibuue om u3oueHmpa MagHuma,
4mobbi MagHUMHOE 10J1e PacCesHUs He 8IIUSIIO Ha pe3ynbmambl usMepeHull. Jns amozo moxem nompe6o-
8ambCs yonuHumeribHbIl kabeb Mex0y U3MepPUMesibHbIM 61I0KOM U MUKPOghoHOM. MukpoghoH dormkeH 6bimb He
HaripasrieHHbIM U He 4yscmeumesibHbIM K MagHUMHbIM MoJIaM uniu omapadyupoeaH o yyscmeumersnbHOCMU K
MagHUMHbIM no1sim 01151 B03MOXHOCMU 88€0EHUS NONPAasoK & Pe3yribmamab! U3MEPEHUL.

HomkHb1 6bImb NPUHAMbI MePbi 011 yCmMPaHEeHUS unu KOMMeHcayuu HeKOMopbIX 8HELWHUX sosdeticmeull
(Harnpumep, UMy ibCHbIX 2pa0UeHMHbIX MagHUMHbIX Noset, 3N1eKMpoMazHUMHbIX MOMEX U m. 11.).

¢) LLlymomep dormxeH y0osnemeopsamb mpebosaHusm MOK 60651 dns knaccos 0 u 1 u/unu MOK 60804 0ns
Knacca 0 unu 1 u uMems yKa3aHHbIE HUXE Xapakmepucmuku.

d) NamepeHrust 0rmkHbI Mpoeodumbcs ¢ 06bI4HOL KOMIeHcayuell sUXPeabiX MOK08, KaK rpu nosy4yeHuu
cmaH0apmMHOe20 KITUHUHYECK020 U306paXKeHUus.

e) NamepeHus 0omkHbI 6bimb nNposedeHnbi ¢ ucrnonb3osaHuem MP-OB0PYJOBAHVIA criocobom, npouseo-
dawum xyOuiyro cumyayuio cry4as akycmuku. 3mo mMoxem bbimb 00CMUgHY MO Kak Ucroib308aHUEM MaKcu-
mansHo U amnnumyObi 6unonsapHoOLl hopMbl 8011HLI epadueHma (cm. pucyHok 102), npumeHeHHO U 00HO8PEMEHHO
KO 8CeM mpeM 0csamM epadueHma, mak U KIUHUYECKUMU YCII08USIMU CKaHUPO8aHUS, pou38005LLUMU MaKcuMaris-
HbIl akycmu4eckuli wym.

Tpu ucnonb3oeaHuU MakcumarbHo U ¢hopMbi 8011HBI 2padueHma dnumensHoCcMu ¢hpoHma u cpesa éuno-
nAapHbIX umnynscos (1, b, t;, t, Ha pucyHke 102) O0IDKHbBI ObiMb MUHUMAEIIBHO 603MOXHbIMU 0t 0aHHO20
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MP-OBOPY[JOBAHUS npu ecex ycrnosusix €20 KITUHUYECKO20 UCMOoNb308aHUS. AMIMIUMYOb! A max U A_max
onpedensomces Kak MakcumMmasibHble 3Ha4eHuUs1 MaeHUMHOU UHOYKUyUU epaluerHImHO20 MagHUMmHoEz0 ross, co3da-
esaemoz0 MP-OE0PYJOBAHVEM e HopmaribHbIX pabodux ycrosusix. Bpems ekmodeHus &y, O0mKkHO bbimb Kak
MOXHO MeHbLE npuU ycr108uu OOCMUXeHU UMy IbCOM MakcumanbHol amnnumyost. epuod npoyecca TR
makxe 00JKeH bbiMb KaK MOXHO KOpoYe.

) Ucnionb3ys xapakmepucmuky «max hold» (ydepxaHue MakcuManbHO20 3Ha4eHUs) WyMoMepa, UsMepsi-
oM mMaKcumMarbHblil yposeHb 38yk0e020 0aesieHus L, npu criedyrouwux pexumax pabomei npubopa:

demekmop: peak (MUK);

spemeHHas xapakmepucmuka (F,S): He UCronb3yemcs;

4acmommHas xapakmepucmuka: lin (J[IUH);

nepuod usmepeHuti: >20c.

Q) Namepsaiom sKkeusaneHMHbIU yposeHb 38yka 3a epemsa 14 L ., 1, Npu crnedyrouwux pexxumax pabomsi
npubopa:

8emexkmop: cpedHee ksadpamu4eCcKux 3Ha4eHul;

8PEMEHHas xapakmepucmuka: F unu S (6bicmpo unu mMedneHHo);

4acmommHas xapakmepucmuka: A

nepuod usmeperuti: >20c.

h) 3anucbigarom usMepeHHbIe 3Ha4YEeHUS1 8ETUYUH.

TR

A
s .max
)

t, 6, t;, t, — ANUTENBHOCTU hpoHTa U cpesa Gunonsap-

HbIX UMNYNbCOB,; f, . — BpeMA BKoueHns, TR — nepu-

oA npouecca; A, . M A . — MaKCUManbHLIN rpaaneHT
Cunbl

PucyHok 102 — ®dopma umnynbcoe BbIXOOA
MPAOVEHTA npu n3aMepeHusx akyCTUYECKOro Lwyma

PA3OEN NATbIA. 3ALLUTA OT ONACHOCTEN HEXXENATENBHOIO
N YPE3MEPHOIO U3NTYYEHNA

MpumeHsIT NYHKT 00LLEero craHaapTa, 3a UCKITIOYEHUEM:
*36 dneKTpoMarHUTHaA COBMEeCTUMOCTb

MpumeHsIoT NyHKT 00LLero cTaHaapTa, 3a UCKIMIOYEHUEM:

JononHeHue

Bne OBJIACTU KOHTPOJTMPYEMOI'O AOCT YA maruutHasi obnactb pacceaHus 6yaer meHbLueit, 4eM
0,5 MTn 1 anekTpomMarHuTHbIN ypoeeHb noMex no MOK 60601-1-2. B OBIACTU KOHTPONIMPYEMOIO JOCTY-
MA npumeHumbl TpeboBaHus no 6.8.2, nepeuncnexue ee).

MpumeyvaHnsa

1 lNpu peluennn npobnem anekTpoMarHuTHon cosmectumoctn OBJIACTb KOHTPONMUPYEMOIO AOCTYMA cuu-
Taetcs YacTeto MP-CUCTEMBI. M3mepeHns HanpsXXeHHOCTH Nonst pagmrornoMex criefjyeT NpoBoAUTL BHE 3TON 30HbI MK
3KpPaHUPOBaHHOIO NMOMELLEHUS], B KOTOPOM ycTaHoBneHo MP-OBOPY[OBAHUE.
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2 [Ina BHyTpeHHe#h Yactn OBNACTU KOHTPOITMPYEMOIO AOCTYMNA U3FOTOBUTENEM MP-OBOPYOOBA-
HWS MoryT GbiTb BbIABUHYTHI CnieluantHble TPeGOBaHUA NO COMPSKEHWIO ero annapaTypbl ¢ CeThH NMUTaHUS 1 APYroi
annapatypoi MNONb3OBATESA.

PA3JEN LUECTOWN. SALLUUTA OT OMNACHOCTEN BOCMNNAMEHEHUA
roPHOYNX CMECEN AHECTETUKOB

MpuMeHsIoT pasaen o6LIEro cTaHaapTa.

PA3OEN CEOBMOMN. 3ALMTA OT YPESMEPHbIX TEMMNEPATYP
N OPYITMX ONACHOCTEMU

MpuUMEHSAIOT NYHKT 06LLEro cTaHAapTa, 3a UCKMIOYEHNEM:
45 CocyAabl U YacTu, Haxoasuwmecs nog AaBJIEHUEM

MpuMeHsAT NyHKT o6LLero ctaHaapTa Cco CreayoLwmnmM JONONIHEHUEM:

[ononHeHune

45.101 Ecnu renuesblIii KpMOCTAT CNPOEKTUPOBAH KakK COCYZ, BbICOKOTO AaBNEHUSA, PEKOMEHAYETCS, UTOObI
OH NpoLUen UCnblTaHWs B COOTBETCTBUU C MYHKTOM 45 00LLEro cTaHaapTa unm B COOTBETCTBUM C HALMOHATBHBLIMU
TpeboBaHUAMMN.

49 lMpepbiBaHME INEKTPONUTaHUA

anMeHFlIOT NYHKT 06u.|,er0 craHgapTa, 3a UCKINKIYEHNEM:

ﬂOI‘IOJ’lHMTeJ'IbeIe NOANYHKTbI

49.101 YCTPOMUCTBO ABAPUNHOIO OTKNKOYEHMWA NONA

MP-OBOPYOOBAHWE co cBepxnpOBOASLLMM UMM PE3UCTUBHLIM MAarHMTOM AOSMKHO ObITb OCHALLEHO
YCTPOMCTBOM ABAPUMHOMO OTKMKOYEHASA MONA.

MpumevyaHus

1 MpuMepoM aBapuitHOW cuTyauuu, Koraa MOXET NoHagobuTbCA UCMoNb3oBaHWe STOro YCTPOWCTBA, ABNAETCA
BTArMBaHWe B MarHUT 4YenoBeka ¢ npegMmeTamMn ns d)eppOMarHVITHbIX MaTepuanos.

2 TpeboBaHus k ycnoBusMm B WHCTPYKUMAX MO SKCMNYATAUWMU k mHdbopmauuu, oTHocsLwencs K
YCTPOWICTBAM ABAPUMHOIO OTKIMKOYEHUS, npusefeHbl B 6.8.2, nepeuncrieHne mm).

3 CornacHo 6.8.3, nepeuncnenue cc), B SKCIMIMYATALNOHHBIX AOKYMEHTAX pomxHa cogepxartses UHdopMa-
LMsi O XapaKTepUCTUKaxX 3aTyxaHWsl MarHUTHOro Mo Nocne aBapuiHOro BbIKIMIOYEHUS MarHuTa.

49.102 NpepbiBaHWe CKAHMPOBAHUA
[omkHO ObITb NPeayCMOTPEHO YCTPONCTBO, nodsonsatowee ONEPATOPY HemeaneHHO NpekpaTuTe CKaHu-
POBAaHMe, BbIKMIOYMB MUTAHNE rpagueHTa cuctemsl n PY-NMEPEOAIOLLIEN KATYLLKM (no M3K 60601-1-2).

PA3JEN BOCbMOW. TOYHOCTb PABOYUX XAPAKTEPUCTUK
M 3ALLMNTA OT NPEACTABNAIOLWLMX ONMACHOCTb BbIXOAHbIX
XAPAKTEPUCTUK

MpuMEHSAIOT NyHKT O6LLEro CTaHAapTa, 3a UCKIMIOYEHUEM:
*51 3awwmTa OT NpPeacTaBnNAWUNX ONACHOCTb BbIXOAHLIX XapaKTepUCTUK

MPUMEHSAIOT NYHKT 06Lero ctaHaapTa, 3a UCKIIOYEHUEM:

51.1 HamepeHHoe npeBbIlWeHUe NpeaenoB 6e30NacHOCTU
He npumeHstor.

51.2 Mpu3Haku napameTpoB, OTHOCALLMXCSA K 6€30MacHOCTH
He npumensior.
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51.4 CnyvaiHas BbIGOpKa KpanHUX NPOU3BOAUMbBIX 3HAYE€HUN

He npumeHsitoT.

J[onosnHUTEnNbHbIE NOANYHKTbI

51.101 Pexxumbl paboThbl

Korga B TeueHue ogHon unum 6onsLuero yncna onepauun MP-OBOPYOOBAHWUE pgocturaer ypoBHs, KOTo-
PbIi MOXET BbI3BaTb HEXENaTenbHoe dnsnonorndeckoe Hanpspkenue NMAUNEHTA, MONb3OBATEND pgomkeH
pewnTb, AENCTBUTENBHO N 9Ta onepauus cooTBeTcTBYeT uHTepecam NMALUMEHTA. B aTom nyHkTe aatotcs Tpebo-
BaHuA pewenns MP-OBOPYOOBAHWA, kotopblie MoryT nomoyb MOJIb3OBATENHO npuHumarts pewexus. Tpe-
OOBaHMA B 3TOM NYHKTE ONUCHLIBAIOT TpW ypoBHA onepaunn MP-OBOPYAOBAHWA, koTOpbIe onpeaeneHbl C yye-
ToM uHTepdenca NOJIb3OBATENA n undopmauummn, gaHHon ONEPATOPY (51.101) M OTHOCUTENBHO BENUYUHDI
3HauYeHuin paspeLueHHow npoaykumm (51.102 — 51.104).

TpeGoBaHMs 9TOr0 NOANYHKTA AOMKHBI NPUMEHATLCA OTAENbLHO AN BCEX PEXUMOB paboThbl, n 6onee onpe-
AeneHHo Ans pexxuMoB pabotbl BbIXOO MPAOVEHTA, YIMM 1 noCTOSIHHOrO MarHUTHOTO Nonsi.

HemoHcTpauus cornacus ¢ TpebGoBaHUAMM 9TOT0 NYHKTA, KACAILLMMUCS PEXMMOB paboThl (TO eCTb Cpea-
CTBa ANA KOHTpons, TpebyemMoe fencTeue, nHHOpMaLMA U NPEAOCTABNEHHbIE NPU3HAKK), AOIDKHA ObITb NpoBepe-
Ha ocMoTpoM. MeToabl u3amepeHust 4Nnst NOATBEPXAEHUA NPEAENoB PeXXMMOB paboTel coaepxatca B 51.102 u
51.103 n onucaHel B 51.105.1 — 51.105.3.

51.101.1 Bce pexumbl paboThbl

MP-OBOPYOOBAHWE n0m«HO COOTBETCTBOBATL CNEAYIOLLMM TPEOOBAHMAM:

a) cpeacTea (KOHTPOIb) A0IMKHBI 00ECNeYnMBaThL FAPAHTUIO TOTO, YTO BbIOpPaHHbIN (bie) Npeaen(bl) oTOOpPaHHO-
ro pexxumMa paboTbl He npeBbILeH(bl). STOT KOHTPOIb OyaeT He3aBucum ot Bxoga ONEPATOPA (0THOCUTENLHO
pasmepos MALMEHTA, maccel unu nonoxeHust) unu aomxeH ootk nposepeH MP-OBOPYOOBAHUEM, 4t0o6bI
06HapyxuTb Nniobyto omnbky Bxoga OMNEPATOPA;

b) copoc k HOPMAJIbHOMY PE2KUMY PABOTbI otHocutenbHo YIM u dB/dt nomkeH ObITb BLIMOSHEH
aBToMaTtumveckn c usmeHennem NMALUEHTA,;

¢) MP-OBOPYOOBAHUE pgomiHo ob6ecneuuts uHdopmaumen OTHOCUTENbHO 3anpoca O NPaBUIbHLIX 3HA-
YyeHusax YIMM [cm. MHCTPYKLIUU MO SKCIJTYATALINWA B 6.8.2, nepeuncnerue jj)).

51.101.2 HOPMANBbHbIN PEXXUM PABOTDI

Ons MP-OBOPYOBAHWA, koTopoe He cnoco6HO k onepauun Ha ypoBHsX Bbilue HOPMAJBHOIO PE-
XXUMA PABOTDbI, kak onpeaeneHo B 51.102 u 51.103, na MAHENN YMNMPABMNEHWA aomkHbl ObiTb NOKa3aHbl
HexapaKkTepHble NpU3HaKku pexamMa paboTtbl unu makcumanbHoro BbIXOOA MlPAOVEHTA, unu nosny4eHHbIX 3HaYe-
Hun YTM.

51.101.3 PEXXMUM KOHTPOJA NEPBOIO YPOBHA

MP-OBOPYAOBAHMUE, koTopoe oGecneunBaeT nposeaeHue onepauuin 8 PEXKUIME KOHTPONA NEPBO-
MO YPOBHA, kak onpeaeneHo 8 51.102 1 51.103, 40MKHO BLINONHATL cneayiowme TpeboBaHus:

a) Mepea Havanom kaxaoro NPOCMOTPa nAeHTUdUKaLMA pexxuma paboTbl, ONnpeaeneHHOro MakeuManbHbIM
3HaveHnem BbIXOOA TPAOVEHTA ans npocmotpa, u npeackasaHHoe 3naqveHue YIM, kotopoe 6yaer chaktuiec-
KM MPUMEHEHO B TEYEHUE NPOCMOTPA, A0MKHBI ObITb NoKa3aHbl Ha MAHENN YIMPABNEHUA.

b) Ecnu 3Hayenue BbIXOJA TPAOUEHTA unu YIMM, koTopoe ynpasnseT npoCMOTPOM, TaKoe, Kak BXOA B
PEXXUM KOHTPONA NEPBOIO YPOBHA, Toraa sBHumanue ONEPATOPA gomkHo 6biTb 0GpaLLEeHo K 3TOMY
ycnosuio, otoGpaxeHHomy Ha MYNBTE KOHTPONA. OtueT pexxuma paboTbl Unu SKBUBANEHTHLIX AAHHBIX A0I-
»KEH BbITb HEOTHLEMIIEMON YaCTbIO AAHHbBIX U300PaXKEeHUS.

¢) MpeaHnamepeHHoe aencTeue onepatopa 6yaet He06x0aAUMO, ANS TOrO YTOObLI BOUTH B NEPBLIN YPOBEHD
KOHTPONMPYeMOoro pexuma pabotsl.

§1.101.4 PEXXMUM KOHTPONA BTOPOIO YPOBHA

MP-OBOPYAOBAHWE, He npeaHa3Ha4YeHHOE ANs HOPManbHOro UCNONb30BaHUSA B 60NbHULIE, KOTOPOE UC-
nonb3ytor 8 PEXKMUME KOHTPONA BTOPOIO YPOBHA ansa snavenunin BbIXOOA MTPAOVEHTA wnu YIM, kak
onpeaeneHo B 51.102 u 51.103, AOMKHO COOTBETCTBOBATL CneaylowmmM TpeboBaHusIM:

a) [lomkHbl 6bITb NPEeayCMOTPEHbI CneumanbHble Mepbl 6esonacHocTu, 6e3 cobnioaeHNs KOTOPbLIX HEBO3MO-
»eH Bxoa 8 PEXKMM KOHTPOIA BTOPOIO YPOBHA. 3Tu Mepbl A0MmkHbI BKNOYaTh B cebst ykasaHua OMNEPA-
TOPY 0 TOM, 4TO YCroBusi paboTbl NOTEHUMUANBHO ONACHBLI U YTO OHU HEAONYCTUMBI ANt HOPMANbHOTO KNUHUYEC-
KOro ucnonb3osanusi. CneuuanbHble Mepbl 6€30MacHOCTU AOMKHbI NPeayCcMaTpMBaTh BO3MOXHOCTb BBEAEHUS
JaHHOrO pexkuma paboTbl TONbKO HA OCHOBAHWW aBTOPU3aLMK (NOATBEPXKAESHUS NIMYHOCTU) OTBETCTBEHHOTO Meau-
LIMHCKOr0 paboTHMKa u BbITb 0406PEHbI COrnacHo MeCTHbIM TpeboBaHuaAM. CneupmanbHblie Mepbl 6€30nacHOCTH
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OOMKHBI BKMIOYATbL B Ce08 NpUMeHeHne 6rokMpoBKM KNKIOYOM, KOMOUHNMPOBaHHYIO BIOKMPOBKY, MPOrpaMMHbIN Na-
ponb UnNu Apyrue CpeAcTea 3alUuThbl.

b) Mepen Ha4anoM kaxaoro NPOCMOTPa A0MKHbI GbITb ONPeaeneHbl peXxMmbl paboTbl B COOTBETCTBUM C
mMakcumanbHbiM TPAOVEHTOM BbIXOJA v 3aaaHHbIM 3HaveHuem YTM, KOoTopble AOMMKHbI KOHTPONUPOBAaTLCA B
TeveHue npocmoTpa u ObiTh Nokasatbl Ha MYJbTE YMNPABIEHAA.

¢) Otuer BbIXO[ MPAONEHTA vnu YIM, KOTOPbI KOHTPOSMPYET 3HAYEHNA NPOCMOTPA U 3KBUBASNEHTHbIE
AaHHble, AOIPKEH ObITb HEOTLEMIIEMOM YaCTbIO AAHHBIX N306PaXKEHUA.

d) Ungukauus ans OMNMEPATOPA aornkHa BKo4aTb B ce65 MHGOpMAaLUIO, UTO SKCNyaTaLUOHHbIE PEXUMBI
ABASIOTCA NOTEHLMANbHO ONACHbIMU M UTO 3TU PEXUMBI HE AO0MMKHBI NPUMEHATLCA ANSA HOPMANBbHOIO KIMHUYECKO-
ro UCNonb30BaHUS.

€) MP-ObOPYAOBAHUE gomkHo 6bITb 06ecne4eHo cpeacTsamu AnA yCTAHOBKU perynupyeMblx npeae-
nos (8 PEEKMME KOHTPOJ1A BTOPOI'O YPOBHSA) BbIXOOA MPAAVNEHTA unu pasnuytbix Tunos YIM, koto-
pble He MmoryT perynupoBarbcst OTIEPATOPOM, ecnun OH HE UMEET COOTBETCTBYIOLLMX NOSTHOMOYMIA.

*51.102 3amwmTa NPOTMB YPE3MEPHbLIX HU3KOYACTOTHLIX NONEN, NPOou3BeAeHHbIX CUCTEMON
rpaguveHTa

Hu3ko4yacroTHbIE NONs, NPOU3BEAEHHbLIE CUCTEMON PAANEHTa, NPeACTaBNeHbl B HACTOALLEM CTaHAapTe C
M3MEHEHUSIMU, LIeNb KOTOPbIX — NPEAOTBPALLIEHNE Cepae4yHoro unu nepudepuiiHoro Bo3byxaeHus Hepsa (MBH)
(SPPEKTUBHAA AITUTENBHOCTL CTUMYTA > 20 mcek).

51.102.1 Orpanunyenunsi BbIXOAA IrPAAVEHTA

MP-OBOPYJOBAHUE gomkHO npeaoTBpaTtuth cepaedHoe Bo3oyxaenne MALUNEHTA B nio6om pexume
pabotbl. MP-OBOPYOOBAHUE A0mMKHO MMHUMU3UPOBATb BO3HUKHOBEHME HEBLIHOCUMOTO NEpUPEPUIHOrO BO3-
OyxaeHusi Hepsa (NBH) MALIMEHTA npu nio6om pexxume paboThbl.

MpumeuyaHune— MP-OBOPYOOBAHUE, koTopoe oTBevaeT TpeboBaHUSAM, NPUBEAEHHLIM B CIEAYIOLMX
NOANYHKTax, MNPWHWMAIOT YAOBMETBOPSIOWMUM 3TUM LeNsM Mpu YCroBUKM AOCTUXeHUs BanaHca ¢ AWarHOCTUYECKON
3 PEeKTUBHOCTHIO.

[na HacToswero craHaapTa NPUHATO, YTO

- (NMBH) — ceHcauus akTuBauum HEPBHOW CUCTEMbI U3-3a NEPEKIIOYEHUA TPAAUEHTA,

- noporosbliii (NMBH) — Hauano ceHcauum,

- BonesHeHHeIn (MBH) — ypoeeHb nopora vyscteutenbHocTu NMALIMEHTA, KOTOPbLIN 4O0MKHBIM 0Gpa3om
COOOLLEH ¥ MOTUBUPOBAH,

- HeBbIHOCUMbIN (MBH) — ypoBeHb, Ha koTopoM MALMEHT nonpocut, uto6bl npoueaypa o6cneaosaHus
Gbina 3aBepLUEHa HEMEATIEHHO,

- CepAeYHoe BO30YXIEHUE — WHAYKUUA CMELUEHUA CEepAEeYHOro puTtMa unu Apyrom cepaevHon
apuTMUu.

MP-OBOPYLOBAHWE 00mMKHO MUHUMHU3UPOBATL BO3HUKHOBEHUE GonesHeHHoro (MBH) 8 HOPMAJIbHOM
PEXXMME PABOTHI.

51.102.2 Npepenebl gna BbIXOOA TFPAOVEHTA

B aTom noanyHkTe npeaensl BbipaXeHbl MAM Kak anekTpuyeckas obnactb E, BbI3BaHHAA B NaUneHTe
N3MEHSIIOLLIMMCS MarHUTHBLIM NOSIEM FPaAUEHTOB, Uin kak dB/df Hopma M3MEeHEeHUsI MarHUTHOTO NOJIA B TeYEeHue
MEPEKJTIIOYEHNA MPAOVIEHTA. Mpeaensl ¢yHkumu IGPEKTUBHON ONUTENBHOCTU CTUMYIA Ly e
SOPEKTMBHAA ONMMNTENBHOCTb CTUMYNA npounnioctpupoBaHa Ha pucyHke 101 ans BOJIHbI HEKOTO-
pbIX POPM.

McneiTaTenbHele yCNoBUA, UCNONb3OBaHHLIE ANs AEMOHCTPaUuM K 9TUM npejaenam, onpefeneHbl B
51.105.2.

51.102.2.1 Mpeaensbl, npegoTepaLlaoLwue cepaeyHoe B0O30yxaeHme

UTo6bI 3aLLMTUTLCA OT CepAeYHOro Bo3ByxaeHus B kaxxaom pexmme padotsl, TPAIVEHT BbIXOA Bcex
MPAOVEHTOB BJIOKA aomkeH ya0BREeTBOPATb

E< + ,
{1 - exp(——sgﬁ )}

rae fs e — QOPEKTUBHAA ANUTENBHOCTb CTUMYIIA, Mc;
E — anekTpuyeckoe norne, Bo30yxgaioLlee rpagMeHT nepeknioyeHus, B/m.
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Mockonsky MP-OBOPYOOBAHWME npeaoctasnaet TIPAOVEHT CUCTEMbI BCEIO TEJA, a1oT npeaen
MOXET ObITb 3aMEHEH

dB/dt < —20 |
{1 - exp[——ts’3erf )}

rae dB/dt — HopMa nsmeHeHus marHUTHoro nons B TedeHune NEPEKITIOMEHUA TPAOVEHTA, Tn/c;
ts ef — OPPEKTUBHAA ANUTENIBHOCTb CTUMYIIA, Mc.

51.102.2.2 MNpeaensbl, npeaoTepawatome nepudepuiiHoe Bo3dyxaeHue Hepsa (MBH)

Mpeaensl BEIXOOA TPAOVIEHTA unu A0mkHbI ObITb OCHOBAHbI HA Pe3yrbTaTax 3KCnepuMeHTansHoro uc-
crnefoBaHUA YenoBeka, Kak ONMCcaHo B MepeyvncrieHnm a) 9Toro NOAMNYHKTa, UNK AOSMKHbI COOTBETCTBOBATL 3HaYe-
HUAM, KaK 3asiBMIEHO B NepeyncneHnm b) 3Toro noAnNyHKTa.

a) HenocpeACTBEHHO YCTAHOBMEHHbIE NPEeAEnbI

Mpeaensl, cBsA3aHHbIE C yMeHbLUeHneM MNBH, ana cucremsl rpagueHTa noboro Tuna MoryT ObiTs OCHOBaHbI
Ha HenocpeaCTBEHHOM ONpeaAeneHun Npu NCCrneaoBaHum Ha 40BPOBONbLAX U MOTYT ObITh CReayoLLUMK:

- ansa onepauuun B HOPMAJIbBHOM OMNEPALIMOHHOM CINMOCOBE cuctema rpagueHTa AomkHa pabotatb
Ha ypOBHe, KOTOpbI He npeBbiwaeT 80 % n3 HenocpeaCTBEHHO YCTAHOBMEHHbIX CpeaHuX noporoebix NBH, n

- ansa onepauuun 8 NEPBOM YPOBHE YTMNPABIEHWA OMNMEPALWOHHBIM CIMTOCOBOM cuctema rpaau-
eHTa aormkHa paboTaTb Ha ypoOBHE, KOTOPGIN He npeBbiwaeT 100 % n3 HenocpeACTBEHHO YCTAHOBMEHHBIX CPeAHUX
noporosbix MNBH.

Kpome Toro, uccnegoBaHue MOXET MCNOMb30BaTLCA, YTOOLI NONY4UTh KO3ULMEHTLI BECOMOCTU ANS
kaxxgoro F’PAOMEHTHOIO BJIOKA, noaxoasawero Ans ucnonb3oBaHus B KOHTpone BbIXOOA NTPAOMEHTA
(cm.51.102.2.3).

CnocoB, Npu KOTOPOM HENOCPEACTBEHHO YCTAHOBINEHHbIN NOPOroBbIn MNBH 1 koadhduumeHTbl BECOMOCTH
ObINM NONy4YeHbI NpU NCCneaoBaHUK 06POBONbLA, OIMKEH COOTBETCTBOBATL YCNOBUSIM, 3asBNEHHbIM B 51.105.1.

31u npeaens! u kKO3MDULMEHTLI BECOMOCTU HE AOIMKHBI ObITb MPUMEHEHBI K CUCTEMAaM rpagueHTa aApyrux
TUMOB, ECNI TAKWE TUMbI HE UMEIOT JOCTATOYHO MOAOOHYIO KOHCTPYKLMIO.

b) 3HayeHnAa no ymonyaHuio

Korga Hukakoe npsamoe onpeaeneHue npegenoB He nonyyeHo, npeaenst BbIXOOA MPAOVNEHTA ana
HOPMANBHOIO PEXXUMA PABOTbI (L01) u PEXKNM KOHTPOIIA NMEPBOIO YPOBHA (L12), ByayT B 3aBUCK-
MOCTM OT Apnbika [kak onpeaeneHo B 6.8.3, nepeuncnexue ee)] He 60nbLIE 3HAYEHUI, YCTAHOBIEHHbIX HUXE:

L12=1,07b (1 + 0,36/ £y );
LO1=0,81rb (1 + 0,36/ tser),

e fser — OPPEKTUBHAA OJIMTENIBHOCTD CTUMYIIA, mc;
rb — peoba3sa, npuseaeHHaa B Tabnuue 102, Tn/c.
L01 n L12 Tak e, Kak rb, A0MKHbI UNK ObiTh BbIpaXXeHbl Kak anekTpuyeckoe none E, B/M, unu kak CKO-
POCTb USMEHEHWA MATHUTHOIO NONA, dB/dt, Tn/c.

Tab6nwuuya 102 — 3HadeHUs peobasbl Yepes TUN CUCTEMbI rpagueHTa

Tun cucTeMbl rpagneHTa rb, BbIpaXeHHbIN Kak E, B/m rb, BblpaXeHHbIN kak dB/dt, Tn/c
MPAOVNEHT CUCTEMbI BCEIO TENA 2,2 20
CI'IEL|,I/IAJ'II:>HI:>II7I Ll,EJ'IEBOl7I MPAIVEHT CUCTEMBI 2,2 He npumeHseTcsa

PucyHok 103 gaet rpachuueckoe npeacraesnexune npegenos ans BbIXOOA NTPAONEHTA gnsa TPAOVEHTA
CUCTEMbI BCEIO TEJIA, cBA3aHHbIX C CepaeYHbIM BO3OYKaeHneM n nepudepuinHsiM BO3OyxaeHnemM Hepea,
BbIPaXXEHHbIX B dB/dt kak dyHKLmn SODEKTUBHOW ONUTENBHOCTU CTUMYTA.

Mpeaenbl ana nepudepuintHoro Bo3dyxaeHus Hepea BbIXOOA TPAOVEHTA ans HOPMAINbHOIO
PEXXUMA PABOTHhI (L01) n PEXXUM KOHTPOJIA NEPBOTO YPOBHA (L12) TPAOVUEHTA CUCTEMbI BCEIO
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TENA, BbipaxeHHble kak dB/dt, Tn/c npoTus £, Mc. MNpenen 51.102.2.1 ans cepaeyHoro Bo3byxaeHNs npuseneH
ANSi CPaBHEHNS.

dBldt, Tnlc
104
A
\\
\\
q
N
103 oh
~ | Kapavoctumynsuums
\\ \\\\
NN L12 \‘\
102 kPN
N S
A ~ ~ .
N ] ~
L01 =T
101
102 10-1 100 101
ts,eﬁ, MC

PucyHok 103 — lMNpeaensl Ans cepaeyHoro u nepudepuitHoro
BO30YXAEHUA HepBa

51.102.2.3 KoHTtpone TPAOVEHTA BbIXOOA

MP-OBOPYOOBAHUE gomnxHo ynpaenate FTPAOVEHTOM BbIXO[A 3HauyeHuem O cucteMbl rpagueHTa
Tak, YToObl OHO He NPEBbLICUIIO NPeAEnbI ANs NepudepuitHoro Bo3byxaeHns Hepsa. 3HaveHue O JOMKHO BbiTb
NOony4YeHo Unu B3BELLEHHbLIM KBaAPaTHLIM AONOMHEHWEM OT 3HaveHus O makcumansHoro BbIXOOA TPAOVUEHTA
kaxgoro TPAOVEHTHOIO BJTIOKA, nnu gomkHbIM 06pa3om yTBepXAeHHbIMM ansTepHaTUBHLIMU NpaBuiamMmm CyM-
MWUPOBaHWSI. YpaBHEHMWE, BblpaxatoLLee 3Ha4eHne KBagpaTHoOro AononHeHus, 6yaer

O=,/2(W,.o,-)2 .

rae w;— koacbdmumeHT Becomoctn 8 TPAOVEHTHOM BJIOKE.

KoadhpmumeHTbl BECOMOCTU ANS E-nonein Bceraa pasHbl eauHULE, KOadhduumneHTs BecoMmocTu ansa dB/dt
npeactaeneHsl B Tabnuue 103. 3HayeHns koathOULIMEHTOB BECOMOCTH, NONYYEHHbIX NPSMbIM ONpeaeneHnem unm
APYrMMy BOMKHBIM 06pa3oM yTBEPXAEHHLIMU CpeACTBAMM, MOTYT GbITb UCMONb30BaHbI.

T a6 nuua 103 — KoachpuLmeHT BECOMOCTM ANsi CYyMMUPOBaHUSi MakcManbHoro Bbixoga O yepes FTPAAVEHTHbIN
BJIOK

KoaddpuumneHT BecomocTtu
Tun cucrtembl rpagueHTa
Wyp? Wir® Wir ®
MPAOVEHT CUCTEMbI HeBbInonHeHue 3HayeHumn 1,0 1,0 1,0
BCEIO TENA
Linnuuapuyeckne marHuTbl 1,0 0,8 0,7
OMnupuyeckue onpeaeneHus 1,0 b b
CMNEUWAIBHBLIV LIENEBOV HeBbinonHeHue 3HauyeHui 1,0 1,0 1,0
FPAOVEHT CUCTEMBI
Smnupuueckne onpeaerneHus 1,0 b b
Mpumeyanue— KoaduumeHTsl BECOMOCTM Ans Nons E ABNAOTCS BCeraa paBHbIMU e4UHULE.
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OkoH4aHue mabnuupl 103

3 Wap, W, g, Wye — KoahdnLneHThl BecomocTh Yepes FTPALVEHTHBIN BITOK B 3aBUCUMOCTY OT OpUeHTaLu
FPAOVEHTHOIO BEJIOKA oTHocuTenbHo cuctembl koopamHat MALIMEHTA ¢ ocamn AP (nocnepytowmid), LR (cnesa
HanpaBo) u HF (rornosa K Horam).

b 3HayeHns K03OULMEHTOB BECOMOCTU, MOMyYEHHLIX NPAMBIM ONPEAEreHneM UM APYTUMU AOMKHEIM 06-
pasoM yTBEpXAEHHBIMW CpeAcTBamMu, MOryT OblTb MCMONb30BaHbI.

*51.103 3awuTta ot PY usnyuyeHua

51.103.1 NpeaenbHble 3HaYeHNA Temneparyp

MP-OBOPYJOBAHWE 80mKHO OrpaHnynTb BHYTPEHHEE NOBbILLEHWE TEMNEPATYPbI TENA 1 OrPaHUYNUTbL NPO-
CTPaHCTBEHHO NOKaNM30BaHHbIE 3Ha4YeHUA TemnepaTypsbl B Tene NMAUMEHTA a0 3HaueHuin, npuBeaeHHbIX B Tab-
nvue 104, orpaHnunBasn napameTpbl OCNea0BaTEeNbLHOCTH NyNbca 1 orpaHuyuBas PY-usnydeHue.

Tab6nwuuya 104 — TemnepaTypHble Npegensbl

MoBbILIGHME MpocTpaHCTBEHHO MoKan3oBaHHbIe
Pexumbl TemnepaTypbi TemnepaTypHble npeaensl, °C
paboTbl Tena. °C
' lonosa Tynosuwe KoHeyHoCTH
HOPMANBHEIN 0,5 38 39 40
KOHTPOIb MEPBOIO YPOBHA 1 38 39 40
KOHTPOIb BTOPOIO YPOBHHA >1 >38 >39 >40

3Ha4eHus, ynoBneTBOPAIOLLME NPEAENbHLIM 3HAYEHUSIM TEMNEPATYP U TEMNEPATYPHOMY MOBLILLEHMIO, MOTYT
ObITb AOCTUrHYTbI OrpaHuyYeHunemM YIM, kak onpegeneHo B 51.103.2.

MpumMedyaHune— TpeboBaHus, Kacatowmecs PY-nanyueHuns, npegnonarator, 4to Temneparypa, BNaxHOCTb 1
npoymne ycroBusa oKpyXatoLlen cpefibl COOTBETCTBYIOT pekoMmeHAaumsam M3TOTOBUTESA.

Ona OOCTYNHbLIX MOBEPXHOCTEWM npuMeHsioT TemnepatypHble npeaenbl B COOTBETCTBUM C
M3K 60601-1. inA oueHku cM. LenecoobpasHoOCTb.

51.103.2 Npegens! YIIM

MeTtoabl usMepeHuit Ansa AeMOHCTpaLum cornacus ¢ sTumu TpeboBaHnsimu onucatbl B 51.105.3.

B Tabnuue 105 npeacraeneHbl AnanasoHbl 3Hadenuit YIMIM BCEMO TENA, YINM YACTU TENA, YINIM
[ONOBbI n mecTHas YIM. MNMpeaenbl YIM ykazaHbl Anst HOPManbHOTO pexxma paboTbl M NEPBOrO YPOBHS YNpaB-
neHus pexxuMom paboTol. [lns BTOPOro ypoBHs1 yNpaBeHUsi PeXXMMOM paboThl Npeaerbl He yKka3aHbl. 3Tu npeje-
bl OTHOCSIT K OTBETCTBEHHOCTU MECTHOIO rOCY1apCTBEHHOIO HAabNIAATENLHOrO COBETA, KOTOPLIN pas3peLLun ero
UCMOMNb30BaHUE.

YINM BCEIO TENA MNMALUMEHTA — sro 3Hauenue YIM, ycpegHeHHoe Ha maccy Tena NALUMEHTA B
Liernom.

YMNM YACTU TEJA HaseiBatorT maccy MALIMEHTA, koTopas nogsepranack BO3aeMCTBui0. 3ta Macca
MALMEHTA nony4aetcs B npeaenax addekruHoro oobema PY-nepegaiowyeit katyLukn. 3pdekrmBHbIM 00be-
mom PY-nepegaatoLueii katyuku 6yaet T0T 06beM, B KOTOPOM He GonbLue 4em 95 % U3 NonNHOM NOrnoOLEHHON
PY-3Heprum coxpaHseTcsl B rOMOTEHHOM MaTepuarne, KOTopblii 3anonHseT 06bem, 0ObIMHO AOCTYMHLIN ANA
MALUMEHTA.

Macca ans onpeaenexus YINM FONOBbI aomkHa BbiTb MACCO ronoBbl, NPUOAMKEHHOW C NOMOLLILIO NOA-
xoaswen mogenu. Macca ans onpeaenexuna mectHon YIM gomixa cocrasnsTb 10T
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Tabnuya 105 — MNpeaens YMM

YcpepHeHne BpemeHu 6 MUH
YNMBCEIO | YNMYACTU Yrm
TENA TENA ronoBl MecTheie YIM
Yactb Tena,
O6nacTtb Tena Bce Teno noaseprHytas lonosa lonosa Tynosuwe | KoHeyHoCTU
BO34EelCTBUIO
Pexumbl paboThbl BT/kr BT/kr BT/kr BT/kr B/kr BT/kr
HOPMAJbHBLIN 2 2—102 3,2 10P 10 20
KOHTPOJIb MEPBOIO YPOBHA 4 4—102 3,2 100 10 20
KOHTPOJIb BTOPOI'O YPOBHA >4 >(4—10)2 >3,2 >10Pb >10 >20
KopoTkuin cpok YIM Mpepensbl YIM 3a niobble 10 ¢ nepuoaoB He AOMKHbI NPEBbLILATL YBENUYEHUS
yCTaHOBMEHHbIX 3HaYeHu Bonee Yem B Tpu pasa

1°C.

@ [luHamuyeckuin Npeaen ¢ OTHOLIEHUEM «BbicTarieHHas macca MALIMEHTA/ macca MALIMEHTA:
HOPMAIJIbHbIV PEXKUM PABOTbI:

YIMNM YACTU TEJIA = 10 Bt/kr — (8 B1/kr BbicTaBneHHasa macca NMALUMEHTA/ macca MALUMEHTA);

PEXXUM KOHTPONA NEPBOIO YPOBHA:

YMNM YACTU TEJIA = 10 BT/kr — (6 B1/kr BoicTaBneHHas macca NMALMEHTA/ macca MALUEHTA).

b B crniyuasix, B KOTOpbIx opbuTa HaxoanTcs B obnactn maneHbkoii JIOKANIbBHOW (MECTHOW) PY MEPEDAIO-
LLIEV KATYLLKWN, cnepyet obpatutb BHUMaHue Ha obecneyeHune Toro, YTo, TEMMNepaTypHOe NOBbILLEHWNE OrPAHNYEHO

Onsa YIM BCEIO TEJA 3HayeHus B Tabnuue 105 geicTBuTENbHBLI NPK TEMNEpaTypax OKpy>xatoLlen cpeabl
Huxe 24 °C. lNMpun 6onee BbICOKUX TeMNepaTypax 3TN 3HaYEHUSA AOMKHbI OblTb YMEHbLLEHbI B 3aBUCUMOCTM OT
hakTuyeckomn TeMnepaTypbl U BNXKHOCTU OKpyXatoLen cpeabl. CokpalleHue npegenos YIM ana temnepatyp
OKpYy>XatoLLel cpeabl 3anyckaeT HEHOPMUPOBaHHYO Temnepartypy. HeHopmupoBaHHas Temneparypa 25 °C ana
OTHOCUTENbHON BnaxHocTn meHee 60 %. [insa kaxabix 10 % yBenuyeHuin OTHOCMTENbHOW BNaXXHOCTH, NpeBbILLa-
tonx 60 %, HeHOpMUpOBaHHas TeMmneparypa cHukeHa Ha 0,25 °C (Hanpumep, 24 °C npu 100 % oTHOCUTENBHOM
BMNaXHOCTM). [N KaXXQ0ro NOHWKEHUSI TEMMNepaTypbl OKpYXatoLLen cpeabl, KoTopoe npesbiwaeT YINM-ymeHbLua-
towyto Temnepatypy, npegen YNMM BCEIO TEJIA gomxeH 6biTb CHwxeH Ha 0,25 Bt/kr go Tex nop, noka YIM
paBHo 2 Bt/kr unu 0 Br/kr gnsa PEXKUMA KOHTPOJTA NEPBOIO YPOBHA unu gna HOPMAJINIBHOIO PEXKNMA

PABOTbI cooTBETCTBEHHO.

Ha pucyHke 104 nokasaHo rpadunyeckoe npecrasrieHve TpeboBaHuin B 3TOM NOAMYHKTE.

YMM, Br/kr

36

40
T,°C

PucyHok 104 — Cokpawenue npegenos YINIM BCEIO
TEJA npu BbICOKMX TemnepaTypax U BNaxHOCTH
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KpuBble nokasbiBaloT 3aBucumMmocTb npeaenos YIIM BCEIO TENA u okpyxatowen Temnepatypbl T ana
Tpex 3HaueHUi OTHOCUTENbLHOM BRaXHOCTW h. Humimne kpusbie: HOPMATBHBLIV PEXXUM PABOTbI; BepxHue
kpueble: PEXXMM KOHTPOJIA NMEPBOIO YPOBHSA.

51.103.3 KoHtpons YINMM

Ons skcnosuumm o6bveMHoi PY nepepatowen katywku MP-OBOPYOOBAHUME gomkHo ynpasnate YIMM
ronoBbl, YNIM YACTU TENA n YINIM BCEIO TENA.

Ons skcnosnyum nokansHon PY nepeaatowen karywkn MP-OBOPYOOBAHUE gonmkHO ynpaensaTb MecT-
Hoit YIM u YIM BCEIO TENA.

MpuMeyaHune1—B3aBucuMocTn OT hakTUHECKU 3af@aHHOW 3SKCNO3ULMKU, OnNpefeneHHon pasMepamu
PY nepepatowieit kaTywkn n MALIMEHTA, a Takke ero nonoXeHWem OTHOCUTENbHO KaTyLKW, oanH u3 acnektos YIM
ByaeT orpaHu4MBaloLLMM hakTopoM, KOTOpPbIA ycTaHaBnMBaeT MaKCUManbHYo AONYCTUMYIO NepefaBaeMylo 3Hepruo
PY-kaTyLLKm.

MpuMedaHue2— TpeboBaHWA K nHaMKkauymmu YIM ykasaHel B 51.101.1.

*51.104 3awuta oT BO3Ae UICTBUSA NOCTOAHHOIO MarHUTHOIO NONA

MocTosiHHoe marHuTHOe none MP-OBOPYOOBAHUA npeacraenset coboi cuny pabo4ero MarHUTHORO Nons.

[N NOCTOAHHOrO MarHUTHOrO MOJis MPUMEHSIIOT CrieayloLme npeaens! PeXXMMoB paboThbl, kak onpeaene-
Ho B 51.101:

a) HopMarnbHbIi pexxuM paboTbl BKIOYAET B Ce0S 3HAYEHMS MOCTOSAHHOTO MarHUTHOTO NONSA, PABHOTO UK
Hwkeyem 2 T.

b) PEXKMUM KOHTPONNA NEPBOIO YPOBHA Bkniovaet B ce6a 3Ha4€HMA NOCTOAHHOIO MarHUTHOTO Nosns
BbiLLE, YeM 2 T U paBHble UMK HUXe YeM 4 T. Beuay NOCTOSAHHOTO XapakTepa 3Ha4eHNit NOCTOAHHOTO MarHUTHOrO
nonsi MOHsITUE «NpeaHamMepeHHoe AelNCcTBUe oneparopay ans sxoaa 8 PEXXMM KOHTPONA NEPBOIO YPOB-
HA, koTopeimM ynpaensioT, He Tpebyetcs. Bce aenictBus oneparopa, uHchopmaums, BblgaHHAA nauueHTy, u Habnio-
[AeHue 3a naumeHTamMu, kak onucaHo B 6.8.2, nepeuncnenue bb), 10mKkHbI ObITe NPEeACTaBNEHbI.

¢) PEXKMM KOHTPOJ1A BTOPOIO YPOBHAA, KOTOPLIM YNPaBNAIOT, BKNKOYAET 3HAYEHUA NOCTOAHHOrO Mar-
HWUTHOTO NONS BbiLLEe YeM 4 T B U30LIEHTpE.

51.105 MeToabl AeMOHCTpaLUM B COOTBETCTBUM C TPEOOBAHMAMMN

51.105.1 Mpsamoe onpepenenue npeaenos BbIXOMA rpaauedTa

Korga npegensl BbIXOOA TPAOVEHTA ocHOBaHbI HA NPAMOM U3Y4YEHUM ONpeaeneHus, yCrioBus U3yueHus
U NPOUCXOXKAEHUS MOPOra AOSMKHbI BbIMONHATL TPE6OBaHUA 3TOro nognyHkTa. U3yueHue AOMKHO NPOXOAUTb Ha
yenoBeke-1006poBonbLEe. Habnogaembim napameTpoM AomkeH ObiTb noporoBbin MNBH.

MpumedaHune—Tloporoselil NBH onpeaeneH B 3TOM cTaHAapTe Kak Havyano ceHcauuu.

M3yyeHune gomkHO ObiTb 0hOPMITEHO B BUAE ACHOTO ONpeAeneHHOro NPoToKONa, BKIMIOYAIOLLEro nepuog
00y4yeHus Ha YenoBeyYeckuX 00bLEKTAX U TECT HA BOCMPOU3BOAUMOCTL ONbiTa. TUNOBOW pa3Mmep AOIMKEH COCTaB-
nATh, NO KpaiiHel mepe, 11 06bekToB. B penpeseHTatMBHbIE NPOTOKONbI JOIDKHBI ObITb BKINIOYEHBI 06CNea0BaHUS
HOPManbHbIX 340POBbLIX B3POCILIX MoAen 000MX NOMnos.

Yto6bl 0xBaTUThL BCE No3numn MALIMEHTOB, xyaLwume no3uuun AomiHbl ObiTe OnpeaeneHbl AN O4HOM
3PPEKTUBHOW ANMUTENBHOCTU CTUMYJIA 1 oaHoro 06poBonbLa NOLLIAroBbIM CMeLLEeHUeM 206poBonbLa
B rpagnEHTHON CUCTEME.

YT00bI 0XBATUTL BOSHbI BCEX DOPM, CYLLECTBYIOT TPU BapuaHTa:

a) nopor fomkeH BbITb 32PerncTpUpPOBaH Anst BOIH BCEX NPEeACTaBNEHHbIX (hOPM,

b) nopor gomueH ObITb 3apPerncTpupoBaH Ans BONH CUHYCOMAAnbHOM unu TpaneuenaanbHon hopMbl U 3aBU-
CUMOCTb nopora oT hOpM BOSHbI 4515 BOMH ApYrux (hopmM A0MmkHA ObiTb BbIBEAEHA M3 COOTBETCTBEHHO YTBEPXKAEH-
HOW MOAENN UNK

C) ANA BOIH BCex hopM nopor 6yaet npeAnonoxuTeNbHO paBHbIM 3aperncTpupoBaHHOMY Ansi BONH YOPMbI
CMHyCOMabl Unu Tpanewyouaa.

YroBbl 0XBaTUTB LienkIit AnanasoH IOSEKTUBHOW ANMUTENBHOCTU CTUMYIIA, A0NYCTUMBIN CUCTEMOIA
rpagmeHTa, no KpaHen mepe, Tpu 3Ha4eHUs U3 4eCATU A0MKHbI ObITb NPOBEPEHDLI A0 MAKCUMYMAa NPU KITMHUYEC-
KOM AunanasoHe. Bo3aMOXHO npuMeHeHune unutepnonauum pesynsratos. Bce TPAAUEHTHDIE BJIOKN gomkHbI
ObITb NPOBEPEHbI UHAMBUAYAIBHO, U KOra HUKAKOro BO30Y>XAEHUSA HE AOCTUTHYTO MakcuManbHbiM BbIXOOOM
FPAOVEHTA, komBuHaumm asyx unu tpex FrPAOVUEHTHBIX BNTOKOB gomkHbl 6bITh NPOBEPEHDI, N0 KpaiHEN
Mepe, B 04HOM BI10Ke Npu MakCumarbHOM BbiXoAe.

[nsa kaxao nposepeHHoO hopMbl BONMHLI rpaaueHTa, ana kaxaoro NlPAJAVNEHTOIO BITOKA u kaxgaon
3OOEKTUBHOW ONIMTENBHOCT CTUMYIIA cpeaHmii noporoeblii MBH aomkeH 6biTb NONyYeH U3 MoporoBbIX
3Ha4eHUi, Habngaembix y 406POBONbLIA B HAMXY/ILLIEM PACNONOXEHUN.
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Pasnuuns B nopore ans ton xxe camon opmbl BonHbl B FPAOVEHTHOM BIOKE, HabniogaeMblie npu
U3y4eHum, MoryT ObITb UCMONBb30BAaHbI Kak 6a3ncHbIe Anst KO PULNEHTOB BECOMOCTH.

OT14eT No 06y4eHUIO Ha YenoBeYeCknx 00 beKTaxX A0MKEH ObITb AOCTYMHLIM NOCHE 3anpoca AN KOHTPONSA Ha
ntoBoM ucnbiTaTeENLHOM CPEACTBE, KOTOPOE COOTBETCTBYET TPEOOBAHUAM HaCTOSILLEro cTaHaapTa. OTYeT fOIMKeH
Takke 6bITb 4OCTYNHBLIM 4715 MOGOro HALMOHANLHOTO PEryNUPYIOLLIErO opraHa, B koTopslit MP-OBOPYOOBAHUE
KOMMEpPYECKM pacnpeeneHo nocne sanpoca.

OTOT OTYET AOMMKEH cogepxaTb, KaK MUHUMYM:

- hopmy(bl) BOSNHbI U 3PAEKTUBHBIE ANUTENBHOCTU CTUMYNA;

- napameTpbl, MICNONb3yeMble 45 ONUCAHNUS BbIXOAA IPAaaNEHTa;

- HauxyaLuee pacnonoxenue 1o6posoneues B MP-OBOPYJOBAHUN,

- aemorpadmyeckme 0Co6eHHOCTM JOOPOBONLLER;

- 4ncno Jo6poBonbLLEB;

- NPOTOKON 0By4eHus;

- 3HaYeHuMs HabngaeMbIX MOPOroB BO3OYKAEHUS;

- NnpsiMoe onpeaeneHue TpeboBaHuii nopora B30y aeHUs;

- ONMcaHne MoJenu UCNonbL30BaHKs BbIBOAA NOPOra Ans popM BOSHbI, KOTOPbIE HE NPOBEPEHbI (eCnu Apy-
rue);

- TpeboBaHnA KOAPPULMEHTa BECOMOCTH.

51.105.2 OnpepgeneHne makcumansHoro BbIXOOA TPAOVMEHTA

3apadva onpeaeneHus.

Ons kaxgoro NPAOVEHTHOIO BJIOKA npoctpaHcTBeHHbIn Makcumym BbIXOOA TPAOUEHTA B
OBBEME WCCNEOOBAHUA pomweH Gbith onpeaened B MAKCUMAIBbHBIA YPOBEHb USMEHEHUA
MPAOVIEHTA, ncnonb3ys unu BonHy dopmel, kotopas obecneumsaerca MP-OBOPYOBAHNEM ans knuHu4vec-
KOro MCMOMNb30BaHUSA, U BOMHY CUHYCOMAANBLHON UK TpanewenaansHon hopmbl. 3TO onpeaeneHne BbIYMCnaeT-
CA1 M0 NEPEYUCIIEHUIO ) NN UCNbITAHMEM NO nepevucnexuio b) cneayowmm o6pasom.

a) OnpegeneHue nccrneaoBaHus BbIMUCIEHUEM

Koraa BbIXOO MPAOVEHTA BbipaxkeH B dB/df, BblMMCNIEHNE MOXET BbITb OCHOBAHO HA rEOMETPUU TOKOB
yTEUKM rpagMeHTHbIX KaTyLLeK, UCnonb3ysa 3akoH Buo-Casapa.

Koraa BbIXO[ TPAOVNEHTA BbipaxeH B E, BLIMUCIIEHUE MOXET GbITb OCHOBAHO HA TEOMETPUU TOKOB YTEYKM
rpagueHTHbIX KaTyLLUEK C UCNONb30BaHMEM MarHUTOCTaTUHYECKOrO BbIpaXKeHUs A1t MarHUTHOrO BEKTOPHOTO NOTEH-
unana A. IHaYKUMS SneKTpMYecKoro nons £ — oTpuuiaHne NpoM3BOAHON BPEMEHU MUHYC IPaANEHT 3NeKTPOCTa-
TUYECKOTO NOTEHLUMAana u3-3a anekTpu4ecknx 3apsaos. 3HaYeHus rpagueHTHON MHAYKLMKM peobasbl anekTpuyec-
KOro Mmonsi, KOTopble MCMONb3yloTca ANns Bbluucnenuna L12 u LO1 n npuBeaeHbl B Tabnuue 102, aBnsaioTcs
CaMOI BbICOKOW BEMWYMHON 3NEKTPUUYECKOrO MOosisl, onpeaenieMon BHYTPU UM HA OAHOPOAHOW (MpOBOAM-
mocTb = 0,2 Cm/Mm) npocToi reomeTpuyeckoin mogenu NALUMEHTA, HanpuMmep, uunuHap paauyca 0,2 m ans
BCEro Tena, LUnuHAP U SNuncons Ans ronoBbl KaTyLKW. SNEKTPUYECKOE None AOIMKHO ObITb BLIYMCIIEHO NO

dopmyrne
E = —0A/0t- VO,

rae A— BEKTOPHbIW MarHUTHbIM NOTEHLMAr U3-3a TOKa B KaTyLLKaX rpagueHTa;
& — 3neKkTpoCTaTMYECKMIn MOTEeHLMan U3-3a aNeKTPUYEeCcKoro 3apsaa (kak aanee onucaHo B pasaene 15).

[Opyrue noaxoasiiye moaenu (Tuna HeoAHOPOAHBIX MOAENEN) MOryT NPOU3BOAUTbL PA3NNYHbIE NOPOroBbIE
3HaYeHNA ANEKTPUYECKOro Nors U MOTYT UCNONb30BaTLCA KaK ansrepHaTUBbl, ecnu 310 onpasaaHo U3roToBU-
TENEM.

MarHWTHbII BEKTOPHbINA NOTEHLMAN Ansi NPSAMbIX TIMHEWHbIX CErMEHTOB MOXET ObITh BbIMMCIIEH B 3aKPbITON
¢opme n 3aTeM CyMMUPOBAH (KaK BEKTOPHbIE KOMIMOHEHTbI).

MpoTokon pe3ynsTaroB AOIMKEH COAEPXKaTb:

- pesynbratbl uamepeHnss OGbEMA UCCINEJOBAHUA v koopauHaThl €ro rpaHuy,.

Hy>xHO cOOBLWMTL AaHHbIE Ans Kaxaoro uianenayanobHoro FPAOQUEHTHOIO BITOKA:

- MaKCUMarbHbIi rPAANEHT Cunbl G, oy G_ max;

- 3HaueHne MAKCUMAJIbHOIO YPOBHA USMEHEHUA TPAQUEHTA;

- 3Ha4YEeHUe BPEMEHHOr0 ckara, npoucxoasiee ot nepekniodenns MPAOUEHTHOIMO BNOKA mexay mak-
CcUMarbHbIMU yKasdaHHbIMU cunamu rpaguenta 8 MAKCUMAJTIbHOM YPOBHE MSMEHEHUA TPAOVEHTA, mc;

- 3HaueHue BbIXOOA NTPAOUEHTA (dB/dt unu E);

- KOOPAUHATbI MECTONONOXEHUSA MakcumanbHoro BbIXOOA NTPAOVUEHTA,;

- AeTanu Moaenu Ans HeoAHOPOAHOWM NPOBOAUMOCTU NALMEHTA, €CNN UCMONb3YEeTCS.
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b) Onpenenenune BbIXOOA MTPAOVEHTA npu ucnbitaHun

McneiraTenbHble cpeacrTsa:

1) NMpoekT MOVNCKOBOW KATYLLIKWA

MOWCKOBbIE KATYLUKW a05mkHbI GbITE MOCTPOEHBI TaK, YTOObI MO ObITb M3MEPEHBI TPU OPTOrOHANBHbLIX
koMmnoHeHTa BbIXOOA TPAOVIEHTA (dekapTOBCKME MNU LMNMHAPUYEckne). Hanpumep, Tpu He3aBUCUMbIX
OpTOroHanbHbIx aneMeHTa MOUCKOBOWM KATYLLUKW MoryT 6biTh NOCTPOEHBI B 0BLLEM LIEHTPE. OTOT NPOEKT
MOUNCKOBOW KATYLLKW nosBonsieT uaMepsTb Kaxablil HE3aBUCUMbIi KOMMOHeHT BbIXOOA MPAOVEHTA,
He TpeOysi NOBTOPHO NpoLieypbl U3MepeHus.

Kaxapiit anemeHT MOUCKOBOW KATYLLKM 6yaeT KpyribiM 1 ByAeT MarnsiM oTHocuTensHo TPAJVEHTHO-
'O BJIOKA npu UCMbITaHWK, 4TOBbI FapaHTUPOBATh TOYHOCTL. AnemeHT NMOUCKOBOW KATYLLIKU cocTouT ns n
NOBOPOTOB NMPOBOAA € paguycoMm r. OceBas ANMHA KaTyLLKM fOMKHA ObiTb MeHbLUE Ha 20 %, Yem ee AMAMETP.
3nemeHTbl MOUCKOBOW KATYLUKW aomkHbl BbiTh He GonbLue Yem 50 MM B anametpe. OTBET aneMeHTa
MOUCKOBOW KATYLLIKU gorpkeH 66T OnpeaeneH BolMMCIIEHNEM Unu usmepeHnem. MrHOBEHHOE 3HaueHue KOM-
noHenTa dB/df koakcmana ¢ anementom MOVNCKOBOW KATYLLK f0mkHO BbITb ONPEAENneHo OT MUKOBOTO HAMpsi-
KEeHUA Vg, BbI3BAHHOTO B KATYLUKE K 3TOMY BPEMEHU NePEeMEHHbBIM MarHMTHbIM NMOTOKOM

|dBldt| = | V! (nm-r?)].

Hanpumep, Tunuunbin anemeHt MOWCKOBOW KATYLWKW coctosin 6bl U3 15 NOBOPOTOB MEAHOMO
nposoga TonwuHon 0,6 MM Ha cTepxxeHb aAnameTpoMm 50 MM (¥ = 25 MM) C ANIMHOW MNOMYYEHHON KPYrnoun
KaTyLku npubnuanTensHo 9 MMm. Bbi3BaHHOe HanpsbkeHue B 200 MUNNMBONLT TOrga npueeno Bbl K 3HAYEHUIO
dBldt=6,79 Tn/c koakcuanos MOVICKOBOW KATYLLKW.

Kaxxabiit oTaensHbIn anemert NMOVMCKOBOW KATYLLIKU Gyaet npeacTaBnsaTh €ANHILY aTTeHI0aTopa, KOTO-
pasi 4omkHa ObITb kKanubposaHa, YTobbl 06eCneYmnTb Ty e Camyto YyBCTBUTENbHOCTb A5 KAXKA0ro M3 9NeMEHTOB
MOUCKOBOW KATYLLKW. Curhansi oTAenbHbIX snemeHtos MONCKOBOW KATYLLKM A0omkHbI GbITh pacnonoxe-
Hbl NapannensHO K GroKy, y KOTOPOro BbIXOA ABMSETCA KBagpaTHbIM KOPHEM CYMMbl KBagpara KaXkaoro Bxoaa.
3TOT BrOK JOIDKEH NPeACTaBUTL ero BbIXo Kak HanpsbkeHne MOUCKOBOW KATYLLKW. dakTop 4yBCTBUTENBHO-
CTM CBA3bLIBAET HanpsikeHne NMOUCKOBOW KATYLLKU V,,, co sHaueHuem dB/dt, Tn/c, kak

Vou = S dB/dt .

MuH1ManbHy0 YyBCTBUTENLHOCTL 0,01 B/TN/C pekoMeHAayIoT M3MepATL Kak aMnNnuTyabl CurHana B oonac-
TsX manoro dB/dt (B ananasone 1 Tn/c).

2) Kanubposka NMOVUCKOBOW KATYLLIKA

Kann6poska NMONCKOBOW KATYLLKW Heobxoanuma, 4To6bl u3MepuTh €€ (akTop YyBCTBUTENBHOCTY S.

3) YCTpoicTBO M3MepeHUs HanpspKeHUs

YCTPOICTBO WCMOMNbL3YET W3MEPEHNE HanpshkeHus, BbisBaHHoe B TOMCKOBOW KATYLLKE, kotopoe
AOIMKHO UMETH BbICOKMIA MNEAAHC U AOCTATOYHYIO MOOCY NPOMYCKaHUs, YTOObI NpeaoTBpaTuTL ocnabnexHue
curHana, HanpuMep ocuunnorpad XpaHeHus.

M3ameputenbHOe yCTPOMCTBO HAaNpsbkeHust (ocuunnorpad XpaHeHUs) I0IDKHO ObITb PACNONOXEHO B MECTE,
rae obecneveHa TOYHOCTb €ro MOKA3aHWIM U HET BNMSAHWSA MarHUTHLIX MOMNEN.

Hanpsokenne MOUCKOBOW KATYLLKU AomiHO GbITh CBA3AHO C YCTPOWCTBOM U3MEPEHUA HANPSHIKEHUS
NoCpeACTBOM BbICOKOTO Kaberns umMneaaHca; HanpuMep, BUTas napa, utoobl usbexartsb wyma Ha hopme BOJIHBI,
KOTOpast MOXET ObITh UCMLITAHA C KOaKcUarbHbIMM Kabensamu. Beixoas MTONCKOBOW KATYLLKM moryT GbiTh
CBfi3aHbI C ocuunnorpacdoM noCpeacTBOM aHarNoroBoro ycTpouctesa (unsTpoOBaHUsi, KOTOPOE MaKCUMAnNbHO
YMEHBLLIAET KOMMOHEHTbI YaCTOThl NEPEKIIOYEHUS, ANS UCMONL30BAHUA YCUNUTENEN rpagueHTa, nepekniovalo-
LLIero 3MeKTpOnUTaHuA.

4) YCTpOCTBO NO3UMLMOHMPOBAHUA (MOMELLIEHUS)

CpeacTsa NO3SULMOHMPOBAHMS JOIDKHEI 06ECNEUnTh pasmeLLieHue n BbipasHneanne MONCKOBOW KATYLL-
KW B maruute u nogaep>kaHme ycrondmBoCTU U BOCCTAHABNMBAEMOCTU €€ PaCNoNOXeHUs. YCTPONCTBO AOMKHO
paspeLumMTs nosuumoHnposanue NMOUNCKOBOW KATYLLKU sesae no OBbEMY UCCIEAOBAHUA.

MN3mepeHus:

U3mepeHusa npoeoaar B npegenax O6bEMA NCCIEQOBAHUA ana kaxaoro eauHuydHoro MPAJVEHT-
HOIMO BNTOKA ¢ ucnons3oBaHmem hopMbl BOMHBI, KOTOPYIO o6ecnevunsaetr MP-OBOPYAOBAHWE ans knuHu-
YEeCKOro UCNONb30BAHUS, WU IPAAUMEHTa CUHYCOMAANbHOW MK TpaneuenaansHon )0pMbl BOSHbI.

1) BbIknto4aloT unm MakCMManbHO YMEHbLUAIOT paguodactoTy (PY) nepeaartumka, 4tobGbl NpeaoTBpaTUTh
BMeLLATENbLCTBO.

2) Beikniouator sce FPAIVEHTHBIE BITOKW, npexae yem ucnbitbisats TPAOVEHTHbIN BNOK.

3)Bsoast MPAOAMEHTHbIA BNOK B MAKCUMAIBHbI YPOBEHb WM3MEHEHUA TPAIVIEHTA
C NOBTOPAIOLLENCA DOPMOM BOJTHBI.
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4) Mepemersatotr NMONCKOBYIO KATYLLUKY B npeaenax OBbEMA NCCIIEJOBAHUA B MecTtononoxe-
HWe, rae HaNPSHKEHUE MaKCUMAaIbHO.

5) MamepsioT nuk, oLeHusarot V,, HanpsikeHua NMOUCKOBOW KATYLLIKU B 3TOM MECTOMOSNIOXEHMMN.

6) 3HaueHune BbIXOOA TPAVIEHTA aomkHO BbITb ONpeaeneHo Kak

dBldt = V,,/S.

[poTokon pesyneraros

O6wme napameTpbl: Usmepenne
- u3MepeHus 06beMa UCCNeA0BaHMA U KOOPAWUHAT €ro rpaHny . . . . . . . . . . . . ... M;
- 3HayeHne MAKCUMATBHOIO YPOBHA MSMEHEHUNA TrPAOVEHTA

B FTPAOMEHTHOM BIIOKE . . . . . . . . . . . . et e mMTn/m/mc.
MpeacraBneHHbIE AaHHbIE ANA KaXxaoro uHansmayansHoro FPAOVEHTHOIO BITOKA:
- MaKCUMATbHBIA FPAANEHT CUIbl Gimaxy Gomin « « v v v v v o e e e e e e e e e MTr/M;

- 3HaYeHne BpeMeHu ckara npu nepeKnroqumvi MrPAOVEHTHOIO BITOKA mexay
MaKCUMMarnbHbIM YKasaHHbIM rpagneHtTom cunbl t MAKCUMATIbHLIM YPOBHEM

MBMEHEHWMA TPAOVEHTA . . . . . . . . . e MC;
- KOOpAMHATBI MECTONOMNOXEHMA MakcumansHoro BbIXOOA MTPAOVEHTA . . . . . . . .. M;
- 3HaueHne BbIXOOA MPAOVEHTA dB/dE . . . . . . . . . . . . . . . . . . .. .... Tn/c.

51.105.3 OnpepeneHue cmeLeHUA IHeprum paguo4acToTbl

51.105.3.1 Temnepartypsbl

TemnepatypHble npeaensl, onpeaeneHHble B 51.103.1 MOryT MCNONb30BaTbCsl, YTOObI MONYYUTh SKBUBANEH-
THbIE Npeaensl Ana onepauynoHHbIxX napametpos MP-OBOPYOOBAHUA. 3To onpegeneHne AOMKHO UCMNOSb30-
BaTb 9KCNEPUMEHTANbHbIE AAHHbIE UIM YUCNOBbLIE METOAbI (HAanNpUMep, KOHEYHbIE METOALI SNEMEHTA).

51.105.3.2 OnpeneneHue YNM

YNM BCEMO TEJNIA pomkHa ObITb onpeaeneHa W3MepeHMEM MOrnoLwieHHou PY-sHeprum u maccol
MALMNEHTA, ocHOBaHHOW Ha 3Ha4yeHun, BBeaeHHOM ONMEPATOPOM, nnu Ha ApyrMx NoaAXoAALLMX CpeaCcTBax.
MornoweHHas PY-sHeprus, onpeaeneHHas MP-OBOPYOOBAHMEM, pomkHa ObiTb NPOBEpPEHA U3MEPEHUEM
C UCNOMb30BaHWEM OHOTO U3 METOAOB, ONMPEAENEHHbIX HUXKE, UIN SKBUBANEHTHOTO.

YIMM YACTU TENA pomkHa ObiTh onpeaeneHna ot YINM BCEIO TEJA, npuMmeHsisi yTBepXaeHHbIe Teope-
TUYECKNe UnM IMNUpUYEckue mMogenu, ceasbiBalowme YNM YACTU TEJNA ¢ usmepennem OBbEMHOWN
PY-NEPEJAIOLLEA KATYLUKW, maccy MALMEHTA n pasmep u nonoxenue MALUMEHTA. Moaxopswas
MoAenb And onpeaeneHus BbicTaBneHHon maccel MALMEHTA, Hanpumep, AomkHa MOAENUMPOBAaTb TEMO
MALIMEHTA pa3Hoo6pa3HbIMM 04HOPOAHbIMM LunuHapamu. Pacnpeaenenne MAKCUMATBHOW YTM moxet
ObITb ONpeaeneHo TeOPeTUHECKUMIN MOAENAMUN UMW IKCNEPUMEHTOM.

MpuknagHas mogens B cnydae YNMM YACTU TEJIA u MAKCUMAITbHOW YTM gorpkHa BbiTh yTBEpXKL-
Ha NPy CPABHEHUN 3HAYEHWIA, NOMYYEHHBbIX U3 MOAENU C TEMU PUIYPAMU, KOTOPBIE HENOCPEACTBEHHO JOCTYIHbI
Ang namepeHuna (Hanpumep, TeMnepaTypHoe pacnpeaeneHue B )aHToMe).

CoO0TBETCTBUE AO0MKHO ObITb ONPeaeneHo NpoBepkamMmu M3MEPEHU, YTO NoaTBEPKAaET onpeaeneHue YNV
no Bcemy gnanasony aHeprun, MP-OBOPYNOBAHWME cnocobHo rapaHTupoBaHHO 6e30nacHO A0CTaBnsATb One-
pauuio B ykazaHHbIx npegenax YIMM.

lNpuemnemblie MeTOAbI ANA onpeaeneHns NOrnoLLEHHON PY-aHeprum — 310 «MMNyNbCHO-3HEPreTUYECKUI
METOA» U KKANOPUMETPUYECKUIA METOAY.

MMNynbCHO-3HEPreTMYECKUi METOA

a) [lononHuTenbHbIE ONPeaeneHns:

Yrorn OTKIMOHEHUS: YTon, Ha KOTOPbIN OTKMOHAETCA MaKpPOCKOMMYECKUIN BEKTOP HAMarHUMEHHOCTU siaep nNpu
BO3€MCTBMMN HA HUX UMNYNLCOM PY-u3nyuenuns.

Pranaowan 2 (Prorward 2): MMK0Bas 3Heprus PH-usnyyeHus, nocrynaiowas Ha Bxoa PY-katyLuku, koraa oHa
Harpy>eHa TecT-06bekTom Ne 2.

Porpaxenan 2 (Preflected 2): MMKOBas aHeprua PY-usnyuenus, orpaxeHHasn ot PY-katyluku, korga oHa Harpy-
KeHa TecT-00bekTom Ne 2.
Prpouas 2 (Pother2): MkoBas aHeprua PY-u3nyyenus, nornowyeHHas unu paccesiHias rae-nu6o e cucteme,
korga PY-kaTywka HarpyxeHa TecT-oobektom Ne 2. Hanpumep, B kBaapaTypHOii cucteMe, NUTaemon Yepes
YETbLIPEXBXOAOBbIN PA3BETBUTESNb, — 3TO NUKOBAA MOLUHOCTL PY-u3nyueHusi, nogaBaeMas B 3KBUBANEHTHYIO
Harpy3ky.

Posperra (Pobject): HMCTas aHeprus PY-usnyveHus, normoLieHHas TecT-06bekTom Ne 2.
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Parywim (Pooir): HncTas sHeprus PY-usnyyeHus, nornoLieHHas nepegaroLieli KaTywkoi npu JOCTIKEHUN
YK@3aHHOTO0 Yrra OTKMOHEHUS.

Pragaiowas 1 (Proward 1): [TMKOBas sHeprus PY-uanyyenus, noctynawwas Ha Bxoa PY-kaTyluku, koraa oHa
Harpy»eHa TecT-06bekToM Ne 1.

Porpaxenras 1 (Preflected 1) TMKOBasi aHeprusi PY-nsny4eHuns, oTpaxeHHasn oT PY-kaTyLuku, korfa oHa Harpy-
»XeHa TecT-06bekTom Ne 1.

Prpouan 1 (Pother 1): TMKOBas aHeprust PY-n3nyyexus, nornoLeHHas unm paccesaHHas rae-nubo B cucteme,
Koraa PY-kaTyLuka npakTUYeckn He HarpyxeHa. Hanpuvep, B KBaapaTypHO cucteme, NUTaeMomn Yepes YeTbl-
pexsXxoA0Bbli Pa3BETBUTENb, — 3TO NMKOBASA IHEPrus PY-usnyyeHus, nogasaemas B 9KBUBaNEHTHYIO Harpys3ky,
Korga KaTyLUKa HarpyxeHa Tect-oobektom Ne 1.

B,: Inaykumsi marHutHoii coctaenswowen PY-nons, ucnonb3yemoro ans nonyvenus MAMHUTHO-
PE3OHAHCHOIO n306paxeHusi n B CnEKTPOCKOMMUM.

b) UcnbiTatensHoe 06opyaosaHue

Tect-06bekT Ne 1

TecT-06beKT N2 1 ncnonb3yercs npu kanmbpoBKe YrnoB OTKIOHEHWA M ONpeaeneHumn norepb B PY-kaTyLuke
UMNYIbCHO-9HEpPreTu4eckum Metoom. TecT-o6bekT Ne 1 3anonHsieTcss Mmatepuanom, usobpaxeHme KOTOporo
MOXeT GbITb nony4yeHo MAFTHUTHO-PE3OHAHCHbBIM OBOPYAOBAHWEM, Ho npoBoaMMOCTb Matepuana aon-
»Ha BbITb MeHee 0,003 Cm/Mm. Bnaroaaps HU3KOW aMeKTPUYECKoi NPOBOANMOCTU NOTEPU B 06 BEKTE HE3HAUUTENb-
Hbl, YTO MO3BONAET USMEPATH NOTEPU HEMOCPEACTBEHHO B PY-kaTyLlKke, o6ecneymsas npy 3TOM NPeHespexxmmo
Marble noTepu B cucteme. Tect-o6bekT Ne 1 4ormkeH MMETh (Pu3nyeckn marble pasMepbl (MO CPABHEHUIO C ANUHON
BOMHbI PY-n3ny4eHus) u komnaktHyio popmy. Ero o6bem aomkeH ObiTb MeHee 250 mn. COOTHOLLEHHUE MAKCK-
ManbHOro U MMHUMansHOro pasMepoB TecT-o6bekTa Ne 1 He JOHKHO NpeBbILLaTh 3.

TecT-06bekT Ne 2

Tect-06bekT Ne 2 — 910 006bekT, YIIM KoToporo onpeaensieTc UMNYNbCHO-3HEPreTUMECKUM METOA0M.
Harpyska Ha PY-kaTyLuKy, cosgaBaeMas 00beKTOM, A0MmkHa ObITb TAKOM e, Kak Harpyska, cosgasaemMas npu
ob6cneaosaHun NALNEHTA.

Ons YINM BCEIO TENA — macca NALUUVEHTA u ana YINM MOTIOBbl — macca ronosbl MOryT 6biTb Ha3Ha-
YeHbl KaKk 9KBUBANEHTHbIE Maccbl 3TOro chaHToMa.

¢) Mpoueaypa u3mepeHui

1) N3amepeHua nukosoin sHeprimn PY-u3nydeHns MOXHO NPOBOAUTL C NOMOLLLIO ocuunnorpada, obecneuu-
BAIOLLIEro 3MEPEHMe napaMeTpoB OAHOKPATHBIX U PEIKO NOBTOPSIOLLUMXCA UMIMYIIbCHBIX CUTHANIOB C NOMOCOW
NponyCcKkaHus, NpeBsbILLAoLLEi YacToTy PY-n3any4eHus He meHee Yem B 5 pas, M 4BOWHOIr0O HaNPaBrEHHOTO OTBET-
BUTENS, HanNpaBnEeHHOCTb KOTOPOro npesbiwaeT 30 Ab.

CoeMHUTL HanpaBfeHHbIA OTBETBUTENb, ocuunmnorpad u apyrue npubops! AN U3MEPEHUSI SHEPTUU C
NMOMOLLIbIO KOAKCHanbHbIX SIMHWUIA Nepeaaqn, UMeLLmMX BONTHOBOE conpoTusneHme 50 OMm, Kak noKkasaHo Ha PUCYH-
ke 105 unu pucyHke 106. NonHoe BXogHOE CONpPOTUBNEHUE ocumnnorpada AomkHO ObiTb paBHO 50 Om. Ocuun-
norpad A0mkeH ObITb pa3meLLeH Tak, YTOObl MCKMIOYNTb BIIMAHUE HA HEFO HABOAOK U MarHUTHOTO MOTIsI.

JIHnA nepegaum

Keagpatyp- |—|
BY-yourmrens | | n;y:::up;a- Hbiid B "
MOLLHocTH orseeuTens | | Bq'p::::“"' ||
Pragaiowes \ Kaxan ::ar:memon
O POTP!IKOHHIH
PI'Ile.ﬂ
Ocuunnorpac

MpunmMmedaHune—Hacxeme He npuBefeHkl cornacytowne Harpyskn 50 OM Ha BXxoge ocuunnorpada.
PucyHok 105 — Cxema usmepeHuin YIM KkBagpaTypHO# KaTyLIKU UMMYNbCHO-3HEPreTUHECKUM METOAOM
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BY-yeunuens Asyxanpas-
e D e
Pnnmlou.un
O P, oTpaxeHHan
Ocuunnorpacgp

M pwuMeyaHune—Hacxeme He NpuBefeHbl cormacyome Harpyskn 50 OM Ha Bxofe ocuunnorpada.

PucyHok 106 — Cxema namepenuit YIIM nuHerVHOR KaTyLLIKu
MMMYMbCHO-3HEPreTUYECKUM METOAOM

2) Npoueaypa namepeHus

LLIAT 1: pasmecTutb TecT-06bekT Ne 1 B usoueHtpe MP-OBOPYJOBAHUA.

LLATI 2: npokanubpoBatb yron oTknoHeHust. [lorkeH ObiTb MCNONbL30BaH CTaHAAPTHLIN MeToA, obecnevnsa-
embii kaxabim USTOTOBUTEJIEM (TexHnueckumm n/unm nporpaMMHbIMKU CpeacTBamu), YToObl YCTaHOBUTb Yron
OTKITOHEHUSA, TpebyeMbii 4Nst AaHHOTO BLIOPAHHOrO TMNA CkaHUPOBaHUS. Mpy U3MeEPEHUSIX 3HEPTUM C TECT-00bEK-
Tamm Ne 1 u Ne 2 4omkeH UCnonb30BaTbLCA OAWHAKOBbIN YrOn OTKNOHEHUA.

LLAT 3: 3anycTuTb BbIpaboTKy NOCNeA0BaTENLHOCTU UMMYNbCOB PY-U3nyyeHusa ana ckaHuposaHus, Bbi-
paHHou Ans uaMepenus YIM. YoeauTbCs B TOM, UTO BPEMsi CKAHUPOBAHUA A0CTATOYHO ANSA NpoBeAeHUA He0bX0-
AWMBIX U3MEPEHUI, UITN YCTAHOBUTL CKAHMPYIOLLIEe YCTPOWCTBO B PEXUM BECKOHEYHOTO NOBTOPEHUSA NOCNEA0Ba-
TEenNbHOCTU UMNYILCOB.

LLAT 4: n3amepuTb NMKOBLIN pa3Max HanpsbkeHus ornbatoLueit PY-konebanuii (Npsimol, oTpaXxeHHOM 1 Npo-
Ynx) ANA KAKA0ro MMMynbCa B AaHHOW NOCNea0BaTENbLHOCTH.

LLAT 5: uameputb ocrniabneHne sHepruu B NUHWUM NEepefaqun Mexay KaTylukoi ans obcneaoBaHus Tena
n ocumnnorpada v B KaHane 9KBUBANEHTHO Harpy3Ku.

LLAT 6: npeobpasoBaTb pasMepbl HanpsHKeHWs NuKa-k-nuky B 3hPEKTUBHYIO SHEPTUIO B MUKE MyrbCca.
SdxpekTBHAA SHEPIUSA B NUKE NYIbCa, U3MEPEHHOM B ocuunnorpade VPPZ/ 82,
rae Zy— xapakTepHbli uMneaaHc MMHuM nepegaqu (BX0AHOI nmneaaHc ocuunnorpacda);

Vj,p— M3MEPEHHOE HanPsHKEHNEe NnKa-K-nuky.

PaccyumaHHas nukosas aHepaus 0omkHa bbimb npeobpaszoeaHa 8 MUKOBYH 3Hepaulo, NpueedeHHYo
K0 8x00y PY-kamyuwiku ¢ y4emom KoaghchuyueHmos ocnabneHus nuHuu nepedaqu u koaghghuuueHma ocriabnerus
HaripaesieHH020 ocyurnoepacga.

Hns keadpamypHol PY-kamywiku

Pnaaarou.{aﬁ = P X @4/a;;

Pompaxenas = Prm/! (82 @3);
Pnpoqan = Pom /84,

20e P;,,— nadarowjas sHepaus, usMepeHHas Ha exole ocyunnoepacha;

P, — ompaxeHHas dHepaus, uaMmepeHHas Ha exode ocyurnnoepaca;

P, — «rpoyas» aHepausi, UsMepeHHas Ha exode ocyuinnoapacha;

a, — ghpakyuoHHoe ocnabrneHue sHepauu (He 8 deyubenax) nepedoeo20o cyenHoezo npubopa sHepauu;

a, — ghpakyuoHHoe ocrabrieHue sHepauu (He e feyuberiax) OmpaXeHHo20 cUernHoz20 npubopa eracmu;,

a; — gpakyuoHHoe ocrabrieHue sHepauu (He 8 deyubenax) nuHuu nepedaqu mexoy kamywkoll mena u
CUEMHbIM NpubopoM;

a,— ocriabrieHue mex0y UKMUBHbBIM MOPMOM epy3a u ocyunnozpagom (=0 ons nuHeliHol PY-nepeda-
oweli kamyuwku).
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B nuruu nepedayu ¢ paccoanacogaHHbIMU NUHEIHbIMU Kamywikamu ocriabrieHue 8o3pacmaem e 3agucu-
Mocmu om cmeneHu paccoernacogarus. [JelicmeumensHoe ocriabreHue a 8bIHUCHIsiom 1o ¢hopmyrie

a=a, (R? +1)/2R),

20e ay — ocnabnerue ripu rnoJiHoOM coanacosaHuu;
R — HanpsxeHue nocmosHHOE OMHOWEHUE 80JIHb.
TuKoBYI0 IHEP2UIO Paymyyixys MOIIOLUEHHYIO HEMOZPYXEHHOU Kamywikol, 8bI4UCTISIOM 10 GhopMyre

P, Kamywu nadaowas 1 — P ompaxeHHaad 1 — P, npoyad 1-

OTMEYaIoT, YTO0 Praraouan 10 Porpaxeran 1t FPrpovas 1 MOJTYYEHbI U3 SKCMEPUMEHTA, UCMOMNb3YIOLLEro
TecT-06bekT Ne 1. Mocne Toro, Kak Ha4arbHbIE pa3Mepbl CAENaHbl Ha TECT-00bEKT N2 1, uX NOBTOPSIOT, UCNONb3Ys
TecT-06bekT Ne 2. YaanswT TecT-06bekt Ne 1 U3 KaTyLikn, nomMeLwaoT TecT-00bekT Ne 2 B u3oLeHTpe CkaHepa
n noeTopsitoT LUATM 4 n 6. ToT e camblii yron HAaKOHEYHUKA AOMKEH ObiThb MCMONb30BaH ANA TeCT-06bekTa
Ne 2, kak Obln MICMONb30BaH ANsA TeCT-06bekTa Ne 1. BbIYMCNAIOT MUKOBYIO SHEPIUIO, MOTMOLLEHHYIO TECT-00bek-
TOM Ne 2! Po6beKTa (Pobject)

P obvexkma nadarowad 2 ~ P ompaxeHHas 2 — P npoyag2 — P Kamywu-

3HaueHUS Pragaiowan2 Pompawennan2 U Prpovas2 MOMYyYEHbI 6 pesynibmame usmepeHuli ¢ ucnbimamers-
HbIM O6BEKMOM 2, @ Pyapmyyy, — K020 PY-kamytika HaepyxeHa Ha mecm-o6wexkm Ne 1.

[Tocne 3asepuieHUs NePeqUCIIeHHbIX U3MepeHUll U ebl4ucieHUl HeobXo0uUMO paccyumamb SHEP2UI0 UM-
nynbca PY-uany4eHus, noanowerHHyro 06bekmom, 0ns yezo onpedenums cpedHee 3Ha4eHue UmMybeos Ons
Kaxooli hopmbi 8 uMmnynbcHol nocnedosamenbHOCMU U Halimu 3KeusanenrmHyro 011UMmeisHOCMb NPSAMOoye0iib-
HbIX UMIMYNbCO8, UMEIOLYUX ME Xe yPOS8HU NUKO8OU MOWHOCMU, YMO U 110ci1e008ameribHOCMb OUEHUBaeMbIX
umnynbcos. dma onepayus 0omkHa 6bimb ebinonHeHa 01 kaxd0e20 muna UmMybcos 8 UMynbCHOU rnocnedo-
eamenbHocmu (Hanpumep, 015 umnynscos 90° u 180°). SkeUeaneHMHbIE NPAMOY20/IbHbIe UMITYIIbCbl O0IDKHbI
UMEeMb Me e NMUKO8YI MOWHOCMb U SHEP2UI0, 4IMO U OYeHU8aeMbie UMIYIbCbi. [TpoGomKUMeIbHOCMb NPsMo-
yeonbHo20 umnynsca Wi,aye,. onpedensemcs uHmeepuposaHuemM o epemMeHu umryibca magHumHol co-
cmasnsoweli PY nona B, (t), npueedeHHO20 K MUKO8OMY 3HAYEHUI0 By,

[By(t)*at
> .
B1 K
Hanpumep, umnynsc muna sinc (unu sin 6/8) npubnu3umeribHO 3K8UBANIEHMEH 110 3HePaUU NPSAMOY20/1bHO-
My UMITYTIbCY, UMEIOLEMY MY Ke MUKOBYH MOWHOCMb U My e O11umesibHOCIbL, PasHyto NosiosuHe 0numesibHoO-

CMUu OCHOBHO20 J1ENECMKA.
SHepauro umnynsca U, ebrqucnsaiom rno ¢gpopmyne

Wnp.woye =

UI =P obbexma Wnp;moya-

O6Wy10 CPEOHIOI MOWHOCTb Pyesy,, MORIIOWUEHHYIO 0GBEKMOM NPU 0NpedeneHHOM Nepuode noemopenus
umnynbcoe TR, 8bI4UCNAIOM KaK CYMMY SHepaull 8CeX UMITyIibCO8, OIMHECEHHYIO K nepuody ux rnosmopeHus

2U;
R cpedn ~ 7£RI -

Hna nocnedosamensHocmell umnybcos, ede nepuod ux No8MOPEHUS MOYHO He onpederieH (Hanpumep,
0n1g 00HOKpamHbIx nocsiedosamenbHocmeli), 06Wyro CPeOHIOK MOUWHOCMb 8bI4UCIISIOM KaK CyMMYy 3Hepauli
8CEeX UMITYIIbCO8, UCTO/Ib308aHHbIX NMPU CKaHUPO8aHUU, OIMHECEHHYIO KO 8PEMEHU CKaHUpPosaHusi S

Ui

F cpedH = T g
YIM mecm-ob6bekma Ne 2 maccoll, pasHoli M, ebiducrisiom rno ¢hoopmyrie
YIM = Popeon IM.

d) Pesynbrartbl uamepenunin u pacuetoB YIMM A0mkHbl ObiTb 3aHECEHbI B NPOTOKON, BKIOYatoLWwuii B cebs
creaylowme JaHHbIe A5 KaKa0ro TeCT-00beKTa U KaXKa ol MCronb30BaHHO NocrieAoBaTensHOCTM UMY bCOB:

OHeprusa nukoBas nagatouas, Br;

SHeprus nukoBas oTpaXkeHHas, Br;
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SHeprua noTepb B KaTyLUKe NukoBas, BT;

Mpouune notepu aHeprumn (NUKOBbIE), BT;

dopma uMnynbea;

MapameTpbl UMNynbCa;

Yron (yrnbl) OTKNOHEHUA, rpaa.;

ForpewHocTs n3mepeHnit MOLLHOCTH, %;

AnuTenbHOCTbL S3KBUBANEHTHOIO MPSIMOYTONIbHOIO MMIYNbCA, MKC;

Mepuoa NOBTOPEHUA UMNYNLCOB (BPEMSI CKAHMPOBAHUSA), MC;

Macca tect-o6bekta Ne 2, kr;

Opyrve napameTpbl, HeobxoauMbIe Ans obecneveHus NOBTOPAEMOCTU Pe3ynbTaToB.

MokasanHan YIMM, kotopas ynpaesnsetr MP-OBOPYJOBAHUEM, He meHee uamepenHon YINM, (y/n)

€) Kanopumetpuyeckuin metog (tonbko ana YINM BCEIO TENA NALMEHTA)

WcnbiTatenbHoe 0GopyaoBaHue

TecT-06bekT Ne 1

TecT-06bekT N2 1 fomkeH ObITb UCNbITAaTENbHLIM OObLEKTOM, UCNOSb3YEMbIM B TEYEHUE KanMBPOBKK YInoB
HaKOHEYHUKA W B TeYEeHUe onpeaeneHus notepb PYU-nepeaatoLei KaTyLwkn UMMyNbCHO-3HEPreTUYECKUM METO-
oM. Tect-06bekT Ne 1 GyaeT 3anonHeH Matepuanom, KOTopblil MOXET BbITb oTobpaxkeH MP-OBOPYJOBAHW-
EM, HO Ybsi NPOBOAUMOCTB A0IPKHA ObiTh MeHbLLE Yem 0,003 Cm/M. 3TO rapaHTUpYET, YTO NOTEPU PaaMo4acTOoTbl
00beKTa HesHauUUTENbHbI, TAKMM 00pa3oM, M3MEePEHUA NOTEPb KaTyLLKU BHOCAT HEMHOTO B NOTEPU CUCTEMBI. TeCT-
o6bekT Ne 1 Byaer hmanuecku ManeHbLKUM U KOMNAKTHLIM 1Mo hopme. UcnbiTaTenbHbi 00bem 00beKTa 4OMKEH
ObITb MeHbLLE YeM 250 mn. Camoe ANMHHOE U3MEPEHUE UCTILITATENBHOTO 00bEKTA AOIMKHO ObITh HEe GoNbLUE Yem
B TPM pa3a camoro KOpOTKOro.

TecT-06bekT Ne3

TecTt-06bekT Ne 3 formKeH ObiTb KOMNbLIEBbLIM UCTILITATENBbHLIM 06bekTOM, YTIM KOTOPOro AosmkHa ObiTh onpe-
JerneHa, ucronb3ysi KanopuMeTpUHEeCcKUi MeTof. STOT UCTIbITATENbHbLIN 0OBLEKT AOMKEH UMETb KaTYLLKY, N0g00-
Hyto Harpy3ke MAUMEHTA. Ona onpeaenenuna YIMM BCEIO TENA ucnbiTatenbHbIi 06bEKT 4OMMKEH UMETD Ha-
rpy3Ky, 3KBUBaNEHTHYIO Macce yenoseka B ananasoHe 50 — 90 kr. Ansa onpeaenexuns YINM MOJIOBbI atoT ucnbl-
TaTenbHbIi 06 LEKT JOKEH UMETL Harpy3ku, SKkBMBaneHTHble Macce ronoebl MALMEHTA B npeaenax PY-NMEPE-
JAIOLLIEV KATYLLUKM FONOBbI. B nepsom criyyae macca MALUMEHTA 1 Bo BTOPOM Cry4ae Macca rofosbl
MOryT BbITb Ha3Ha4YEHbI HA PAHTOM (3KBMBANEHTHAs Macca haHTOMA, Mequivaient)- KONMbLIO A0M¥HO BbITh AOCTaTOY-
HO LUMPOKMM, YTOBbI NONY4nTL TECT-06BEKT N2 1.

MpuMedaHune— Hanpumep, cam haHTOoM MOXeT BbITb 3anofHeH BOAHLIM PacTBOPOM NOBapeHHON COMM,
KOHL|eHTpaLusl KoToporo aormkHa obecrneynTs NPOBOAMMOCTb, MO3BOISIOLLYI0 MPOBOAUTE MOTPYXEHUE, onpeaeneHHoe
BhiLle. 3anonHSALWMiA pacTBOp MOXET Takxe cofepxaTb matepuan pa3baBrneHus, Tuna xrnopuga mapraHua. [onHbii
0bbeM UcnblTaTenbHOro 06bekTa MOXET ObiTb MeHbLIe YeM 25 N, UcTbiTaTenbHbLIA 06BEKT NOMHOCTLIO PacnonoXeH B
npeaenax apdekTrBHoi obnactu PY-nonsa PY-nepeparolieil KaTywwku (To eCTb reoMeTpuyeckas AsIMHa UCMbITaTeENbHO-
ro obbekTa MeHee 3PPEKTUBHON ANUHLI KaTyLLKK).

TennoBasi UHEPLMOHHOCTb TecT-06bekTa Ne 3 gomkHa BbITb Takol, YTOObI NPEBLILLEHME €r0 TeMNepaTypbl
Haa TeMnepaTypon OKpyxatowen cpeabl Ha 2 °C coxpaHAnoch B npeaenax 5 % B Te4eHne 04HOro yaca.

M3mepeHne Temnepartypbl

[ns usmepeHust Ha4anbLHON U KOHEYHON TeMnepaTyp TecT-o6bekrTa Ne 3 cneayeT ucnonb3oBaTtb NpubopLI ¢
MOrpeLUHOCTbIO M3mepeHus He meHee 0,1 °C B npeaenax ot 15 °C a0 45 °C. Mpubopbl He 00s13aTENbHO AOMKHDI
ObITb YCTOMYMBLIMU K BO3AENCTBUIO PY 3neKTpoMarHMTHOro 1 NOCTOSIHHOIO MarHUTHOro nonew. Hanbonee noaxo-
OALWMMK SBIIAIOTCA CPEACTBA M3MEPEHUI TeMNepaTypbl HA OCHOBE TEPMONAPHbLIX U TEPMUCTOPHBIX U3MEPUTENb-
HbIX NpeobpasoBaTenei.

f) OpraHusauus ucnbITaHKA

PasmeLyator 060opyaoBaHue ans usMepeHusi TeMnepaTtypbl B yao6HOM MeCTe Ha yaaneHum oT MarHuTa (ans
UCKMIOYEHUS1 NOrPELLHOCTEN, KOTOpble MOTYT BbITb 00YCNOBIIEHbI MarHUTHLIM NOSIEM) TakuM 06pa3om, YTobbl obec-
ne4ynTb BbICTPOE N3MepeHne Temnepartypel TeCT-00bekTa Ne 3 40 1 nocne CkaHMpPOoBaHUS.

lMpu ckaHuposaHuu ucrnonb3oeams PY-kamyuwiy 0ns uccriedoeaHus ece20 mena; Yucnio PY-umnynbcoe
OormxHO obecniedusamb 00CmamoyHO MPoAoImKUMErbHbIL nepuod ckaHuposaHusi, 011 mo20 4mobbl MEecM-06bexm
Ne 3 Hazpenics 60 memnepamypbl, o kpaliHel mepe, e 20 pa3 npesbiwaioueli nospewHocme npubopa ons
usmepeHuss memnepamypbi. O6bidHO 8030elicmeue Ha 06bekm 6 meyeHue 1 4 npu YIIM, paeHoli 1 Bm/ke,
npusodum K cpedHemy nosbieHuo memnepamypsi 0,86 °C (0,0143 °C/muH) npu omeymemeuu meniiosbix fo-
mepb. Yem 6onbuie memnepamypa Hazpesa 06bekma, mem MeHbLE NoepetHoCMb U3MEPEHUS NPeebilueHUs!
memnepamypbl, HO 605bUIE NoePEeWHOCMb, 06YCI08neHHasa POCMOM romepb mernna.
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g) lNpouedypa usmepeHus YIIM

LUATI" 1) Yemanaenueaiom mecm-o6bexkm Ne 3 @ u3oueHmpe mazHuma npu ebIKImo4eHHOo cucmeme e20
npodyesa.

LUAT" 2) Namepsiiom HadarnbHyI0 memriepamypy 6 KaHarne MagHuIma u HadasibHyro memnepamypy 6 rnomeue-
HUU 01151 CKaHUPOB8aHUS.

LUATI 3) Usenekatom mecm-06bekm Ne 3 u mpu pa3sa nepesopaqusaiom e20 0518 ypasHoseLUueaHusi mem-
nepamypabl 1o ecemy ob6Lemy.

LUAT 4) Namepsiiom HadarbHy10 memnepamypy T; mecm-o6bekma Ne 3, 880051 6Hympb e20 usmepumerib-
HbIl npeobpa3osamernb. Hayanbnas memnepamypa e masHume Oos/mkHa omnaudambcs 0m memrepamypbl
mecm-o6bekma T;He bonee yemHa 1 °C.

LWAI" 5) Bbicmpo eo3spatyatom mecm-06bekm Ne 3 e usoyeHmp masHUMa u rnoMeLarom eHympb €20
mecm-o6bvekm Ne 1.

LUAT™ 6) Kanubpyrom yeon omkrioHeHus1. [lormxeH 6bimb Ucnonb3oeaH cimaHdapmHbili Memood, obecriequea-
emblili kaxObim U3MO TOBUTEJTIEM (mexHudeckumMmu u/unu npozpammHbiMu cpedcmeamu), 4mobbl ycmaHoeumb
Y2011 0MKIoHeHus, mpebyembili 01151 0aHHO20 8bI6PaHHO20 Muna CKaHUPOB8aHus.

LATI 7) Ckarupyrom mecm-06beKkmbi ¢ 0ocmamoyHbiM On1s obecnedeHus mpebyemoli moYHocmu usmepe-
Huli yucrniom PY-umnynbcos (M. nepeducrierue f).

U3enekatom mecm-06beKImbl U3 MazgHUIma U U3MepPSsIoIm KOHEYHYI0 memnepamypy T,eHympu mecm-o6bek-
ma Ne 3 nocne mpexkpamHoe0 eeo riepeeepmbleaHusi.

Ecnu T;— T; menee 2 °C, akcriepumeHm criedyem rpooosnkums, 803epamus mecm-o6bekmbl 6 KaHai
MazHuma U e0306Ho8Ue ckaHuposaHue. [Ins obecnedeHus mpebyemoli moYHOCMU epemMs UsMePeHUs memnepa-
mypbi cnedyem ebidecmb U3 obuiez0 epemeHu uccredosanull.

U3mepumpb KOHEYHbIe memnepamypbl 8 U3OUEHIMpPe MagHuma u e nomeweHuu 0na ckaHuposarus. Ecnu
mewmrepamypa 8 noMewieHuU unu e MagHume usmeHsiemces boicmpee yem Ha 0,5 °C 3a 1 4, s3KkcnepumeHm
dosmkeH 6bimb NOBMOPEH Npu 6os1ee cmaburibHbIX MeMriepamypHbIX yCI108UsiX.

3Hepauro U, [k, noanoweHHyo mecm-o6bexkmom Ne 3, ebiqucrisiom no ¢hopmyne

U=Mc(T,—T,),

e0e M — macca pacmesopa, ke;
¢ — ydenbHas merioemkocms pacmeopa, [x/(ke -°C).
CpedHoio mowHocms P, Bm, 3a nepuod ckaHupoeaHus t, ¢, ebiqUCIom no ¢hopmyne

P=UA

HeticmeumenbHyio YIIM mecm-o6bekma ebiqucnsaiom rno ¢gpopmyne
YIM = P/M.
Kaxxywyrocst YIM,, 8b14UCITIAIOM 110 ¢hopmyne

ynMKa)K = P/MQKBUG’

20e M,y — Macca mena NMNALMEHTA, modenupyemoz2o mecm-o6bexkmom Ne 3 (8 ripednonoxeruu, 4mo docmo-
8ePHOCMb Mak020 ModenuposaHus nodmeepx0eHa 8 xo0e He3asucumMoli MPOBepPKU).
h) Pesynbmamel usmepeHuli u pacyemos 00mKHbI 6bliMb 3aHECEeHbI 8 MPOMOKOI1, 8Kodatowuli cnedyro-

wue 0aHHbIe:

HauanbHas memnepamypa mecm-obbekma Ne 3, °C;

KoneyHass memnepamypa mecm-obbexkma Ne 3, °C;

HauanbHas memnepamypa e kaHane mazHuma, °C;

KoHeuyHas memriepamypa e kaHane maeHuma, °C;

HayarnbHas memnepamypa 8 nomeleHuu 0na ckanuposanus, °C;

KoneuHas memnepamypa e nomeleHuu 01 ckaHuposaHus, °C;

Macca mecm-o6bekma Ne 3, ke;

Macca mena, modenupyemozo mecm-o6bekmom Ne 3 (Myq.e), K2;

Emxocmb mecm-ob6bekma Ne 3, 1i;

Fabapumbi mecm-obbexkma Ne 3, m;

Xapakmepucmuku PY-umnynecos;

Y2011 OMKIIOHEHUS, UCTONb308aHHbIl npu uccredosaHuu, epad;

lNepuod noemopeHus umnynbcos (TR), Mc;

lMepuod axa (TE), mc;
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Yucno cpe3sos;

Konuyecmeo axo;

Obuyee epems ckaHupoeaHus, C;

Hpyaue napamempsbi, He0bxo00umbie 01151 0becriedeHus] osmopPsIemMocmu;

YIM, ,,, B/ke;

lNokasarnas YIIM MP-OBOPY/[JOBAHUA, B/ke;

lMozpewHocmb, mun npubopa, usMepsowe20 memrepamypy, U e20 MecMorionoXeHue 60 8pemMs U3me-

peHus;

TNokasanHas YIIM, komopoli ynpaenaem MP-OBOPYIJOBAHUE > YTIM,,y, y/n.

PA3EN OAEBATbIA. HEHOPMAIIbHAAl PABOTA
U ycnoBusi HAPYLUEHWUA; UCTbITAHUA
HA BO3OEACTBME BHELUHMX ®AKTOPOB

MpumeHAIoT pa3aen obLero craHaapTa, 3a UCKIMIYEHNEM
52 AHomanbHas pa6orta n gedeKkT COCTOAHUA

52.1 lononHeHue
BesonacHoctb MP-OBOPYAOBAHUA usnoxexa e 4actn 52 MOK 60601-1-4.
Bcs nHdhopmaums 0 BO3MOXHbIX puckax osmkHa 6biTb BkntodeHa 8 UHCTPYKLIMU MO SKCNNYATALUN.

Tpe6osanus k chavinam pucka 8 UHCTPYKLNN MO SKCMANYATAUUU nsnoxexsl B MOK 60601-1-4.

MporpammMHoe KOHTponUpytoLLee oGecneveHne n MUKPONPOrpaMMUPyeMble KOHTPOMNEPDI A0MMKHbI GbITb

o6ecneyeHbl 3aWmuToN 0T 40CTYNa HEYNONHOMOYEHHBIX NULL.

MpuMeuyaHune— HepaspeweHHble U3MEHEHNUA K NPOrPAMMHOMY OBECTIEUEHMIO UM NPOrpaMMUPyEMOMY

060opyA0BaHUIO MOryT CO3A,aTb onacHble ycnosua n moryT caenate MP-OBOPYAOBAHUE HecooTBeTCTBYIOWMUM TpeboBa-
HUSIM HacTosLLero ctaHaapTa.

PA3QEN OECATbIA. TPEBOBAHMUA K KOHCTPYKLUUU
MpumeHsatoT pasgen obLUero ctaHaapTa, 3a UCKIMIYEHUEM

59 KOHCTPYKUMA U MOHTax

MpuUMeHsIIoT pa3zes o6LLero CTaHaapTa, 3a UCKIIIOYEHNEM

HononHeHune

59.101 KpnoreHHble XUAKOCTU U rasbl
MP-OBOPYOOBAHWE co cBepXnpOBOASALLMM MArHUTOM AOSKHO ObITb OCHALLEHO NpuBopamu AN KOHTPO-

A YPOBHA KPUOT€HHbIX KUAKOCTEWN.

B MHCTPYKUWWM NO SKCMNYATALUNW gomkHbl BbiITb M3NoXKeHbl TPEGOBaHMSI OTHOCUTENBHO KPUOTEHHbIX

XKUAKOCTEN M ra3os, NONyyYeHHbIX No 6.8.2, nepeuncnexue ff).
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MpunoxeHus obLLero ctaHgapTa NpUMeHsTCs, KpoMe:

MpunoxeHune L
(cnpaBouHoe)

Ccbinku. Myo6nukauumn, ynoMsiHyTble B HacTosileM CTaHaapTe

3ameHa:

M3K 60601-1-2:2001") MeauumHckoe anekTpuueckoe obopyaosaHie. Yacts 1-2. O6ume TpebosaHus K Gesonac-
HocTu. [lononHsaoLwmii cTaHaapT. OnekTpoMarHuTHas CoBMecTUMOCTb. TpeboBaHWA U MCMbITaHuS.

[ononHeHune:

M3K 60651:19792) YpoBeHb 3BYKOBbIX CUTHaN0B

M3meHeHne 2 (2000)?

MameneHne 1 (1993)2

MG3K 60788:1984 MepuuuHckaa paguonorus. TepMuHonorus

M3K 60804:20002) YcpepHeHne N3MepeHUst ypoBHS 3BYKOBLIX CUrHaros

NCO 3846:1989% UsmepeHne NOTOKa XUAKOCTU B OTKPLITHIX KaHanax ¢ NOMOLLLIO NIOTKOB U BOAOCAUBOB. MaMepu-
TeNbHbIA NMPSMOYronbHbI CBOGOAHBIA BOLOCIUB C LUMPOKUM MOPOrom

NCO 3864 LigeToBas 6e3zonacHocTb W 3Haku 6e3onacHocTh

NCO 1999:1990 Akyctuka. OnpegerneHue Bo3gelUCcTBUS WyMa Ha pabodeM MecTe U OLEHKa ero BRUSHUSA Ha
YXyfLUeHWe cryxa

MNCO 7731:1986% Curnarnsl onacHocTh Ansa pabounx MecT. CUrHansl ONacHOCTU 3BYKOBLIE

1) BameHeH. [eiictayeT MAK 60601-1-2:2007.

)
) BameHeH. [leiicTByoT MOK 61672-1:2002 n M3K 61672-2:2003.
)
)

N

3) 3ameHeH. [eiictByeT UCO 3846:2008.
4) 3ameneH. [eiictyeT MCO 7731:2003.
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MpunoxeHne AA
(cnpaBo4HOE)

Mpumepbl npegynpexaawwmnx N 3anpewaruinx 3Hakosl)

MpeaynpexaatoLmii 3HaK
MpeaynpexaeHve o NOSIBNEHUN CUIbHOTO MarHWTHOTO MoJis

MpeaynpexaatoLmii 3HaK
MpeaynpexaeHve 0 NosiBIeHUM HEeNOHU3UPYIOLLEro U3/yyeHus

3anpelLuarownii 3HaK
3anpelLeHo 1cnonb3oBaHWe /1St YesioBeka C KapAuoCTUMYNs-
TOpoMm

3anpelLuarownii 3HaK
3anpelLeHo MCnosb3oBaHUe Afsi YenoBeka C MeTasl/IMYyecKkum
UMNaaHTaToOM

3anpellaroLwnii 3HaK
3anpelleHo 1Cnonb3oBaHne € MEeTaN/IMYECKUMN YacTAMU UK
yacamu

Liseta 1 chopma npegynpexxaarLmx 1 3anpeLlarLmx 3Hakos B3aTel 13 8.3 1 8.1 NCO 3864.
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MpunoxeHune BB
(cnpaBoyvHoe)

O60oCcHOBaHWe TEPMUHOB
M TpeboBaHUIN HACTOsALIEero cTaHgapTa

Hwxe npuBeaeHbl MOACHEHUST K HEKOTOPBIM CneLndUYeckuM TepMUHaM, MNPUHATEIM B HacTosILeM cTaHaapTe,
n o6ocHoBaH1e TpeboBaHuiA,

2.12.101 MAFHUTHbIN PE3OHAHC

fBnenune sgepHoro MATHUTHOIO PE3BOHAHCA Bo3HUKaeT, ecrn YacToTa 3nekKTpoMarHUTHOro U3fyyeHus, Bos-
[ eACTBYIOLLEro Ha rpynnel aTOMHbLIX Aflep, KOTOpble NoMelleHbl B NOCTOAHHOE MarHUTHoe rore, coBnajaeT ¢ 4acToToN
npeveccuu (JlapmMopoBOiA HYacTOTON) STUX AAep B JaHHOM MarHUTHOM none.

2.12.103 MEOAMLIMHCKOE HABINMIOAEHVE

MEONLUMHCKOE HABMOOEHUE TpebyeT kBanuduyMpoBaHHON OLEHKW MEAULWMHCKUM CreLlnanucToMm, uMeto-
WM onbIT MAFTHUTHO-PE3OHAHCHbLIX OBCINEAOBAHMIA, cooTHOLLEHNA pUcKa/Nonb3bl AN AAHHOTO KOHKPETHOro
obcrefoBaHus; [ONYCTUMO TakkKe 3aKitoYyeHne MeHee OnblTHOro Bpaya, Yto MALIMEHT oTBevaeT psgy o6beKTUBHBIX
KpuTepue, cPopMyrnMpoBaHHbIX KBannMULMpOBaHHbIM CneunanucToM oTHocuTensHo coctosHus MALIMEHTA u napa-
MeTpoB ckaHupoBaHus. Mpu MEAVMLIMHCKOM HABJTFOOEHWMWN mMoxeT noTpeboBaTbCA MHCTPYMEHTalbHBIA MOHUTO-
pyHr dpmanonorudeckoro coctosHUa NMALIMEHTA (M3aMepeHne YacToThl CepAieHHbIX COKpaLleHWn 1 apTepuansHoro gas-
NeHus, anekTpoKkapaunorpadus, oKCUMETPUA U T. [); CM., OQHAKO, Mepbl NPefOCTOPOXHOCTH, YKasaHHble B 6.8.2, nepe-
yucrieHue bb).

2.101.1 YAENbHAA NOMMOLEHHAA MOLLHOCTb (YNM)

YMM 3aBucut oT YacToTbl PY-usnydeHus (B nepeom mpubnuKeHWn oHa nponopLvoHanbHa KBagpary 4acToThl),
OpMbI U YMCHa BbICOKOYACTOTHLIX UMMYSLCOB, AMUTENBHOCTU U YacTOTEl MOBTOPEHWUSA UMMYSLCOB, @ Takke TUna BbICO-
KOYaCTOTHOM KaTyLlku. BaxHeiMW GuodmandeckuMn daktopaMu SBMNSIOTCH: anekTpuyeckasi NpoBOAMMOCTE BUoTKaHu,
ee NNoTHOCTb, UccneayeMas aHatomudeckas obnactb; TUN BUoTKaHu (Hanpumep, no crenedn PY-usnyyeHusn) n macca
Tena NALUMEHTA.

6.8 SKCINIMYATALIMOHHbLIE AOKYMEHTbI

MoMuMo 0BbIYHBIX TpeboBaHuii, Kacatowmxcs MoHTaxa MAMHUTHO-PE3OHAHCHOIO OBOPYOOBAHWUA,
crepyeT y4uThbiBaTb BO3MOXHOE BUSHUE pacnonoXeHHbIX BOIN3W Hero 06beKToB Ha OfHOPOAHOCTL MArHUTHOrO MONS,
a TakKe BMUsHWE co3faBaeMblX UM MarHUTHbIX Nonen paccesHusa Ha apyroe obopyaosaHue. MNOCTOAHHOE MarHUTHoe
none, cosgasaemoe MAHUTHO-PESOHAHCHLIM OBOPYOOBAHMEM, MOXeT oKasbiBaTb CUNbHOE NpUTArMBatoLLee
w/vnu Bpallatollee AelcTBME Ha deppoMarHnTHele Macckl BHYTpU U Ha noBepxHocTu Tena MALMEHTA unu B6nusn
MarHuTa.

Bblcoko4acToTHbIE aneKTpoMarHuTHele nons, cosgaBaeMble MATHUTHO-PESOHAHCHBIM OBOPYAOBAHMEM,
MOryT BO3JeiicTBOBaTb Ha Gnusnexalyne TEXHWYECKUe CPEACTBa, a TakkKe Ha anekTpoHHele npuGopel MALIMEHTOB,
OMEPATOPOB unu gpyrux nuu, Haxogsawmxcs Heganeko ot MATHUTHO-PE3SOHAHCHOIO OBOPYOBAHUA.

6.8.2 MHCTPYKLIMN NO SKCMINYATALIMA

WHcTpykumn no skcrnnyataumn MATHUTHO-PESOHAHCHOIO OBOPYJOBAHUA, cocTaBneHHbIe B COOTBETCTBUN
C HacTOALMUM CTaHAApPTOM, UrpatoT BaxHYt pornb B obecnedeHun MOJIb3OBATENA HeobxoanMol uHdopMaLunei.

OTHocuTenbHo G6esonacHoctn NMALIMEHTOB sTu AoKyMeHThI AOSKHBI copepKarb crneuuanbHyo MHopMaLuio o
meTogax otbopa u npeasaputensHoro obeneposanna NMALMEHTOB n metogmkax MEAULIMHCKOIO HABNIOOEHUA
MALMEHTOB npm ucnonesosaHum MAFHUTHO-PE3OHAHCHOIO OBOPYAOBAHNS B KOHTpONMUpYeMBIX peXumax pa-
60ThI, @ TakKe 0 Mepax KCTPEHHON MefULMHCKON MOMOLLM (Npu HeoBXoAUMOCTH).

Yro KacaeTcs 6esonacHoCTU 0BCMyXWBaIOLLEro nepcoHana, aHanornyHele AOKYMEHThl AOMKHBI cogepXaTb cne-
UnarnbHyto MHdopMaLmio 06 obpalleHnn ¢ areKTpoHHEIM 06opyaoBaHueM W/unu metannuyeckumn npegmetamm B SOHE
KOHTPOJIMPYEMOI'O OOCTYIA, a Takxke 06 UCNONb3oBaHUU KPUOreHHbIX XuagkocTeh u rasos, ecnv B MATHUTHO-
PE3OHAHCHOM OBOPYOOBAHWU ncnonb3ayeTesi cBepXnpoBOAALLMIA MArHuT.

6.8.2, nepevucneHue aa), OTBOP NALMEHTOB

MAMHNTHO-PE3OHAHCHOE OBCJIEAOBAHUE cosgaeT NOCTOSAHHOE MarHUTHoOe nore, rpagueHTHoe nepemMeH-
HOe MarHUTHOE Mone U BbICOKOYacTOTHOE anekTpoMarHuTHoe norne [1], [2]. MocToaHHOe MarHUTHoe nofie MOXeT NPou3-
BOAUTE CUNBHOE MeXaHW4ecKoe BO3feNCTBME (cuna BTArMBaHUS WK BpaLlaroLWuii MOMEHT) Ha npeaMeTsl U3 dheppo-
MarHUTHbIX MaTepuanos. [pagueHTHOe NepeMeHHOe MarHUTHOe Mnone 1 BbICOKOYaCTOTHOE 3f1eKTpOMarHuTHoe none rno
3aKOHY 3MeKTPOMarHUTHON MHAYKUMKU BO3OYXAAlOT anekTpudeckne nons, KoTopble MOryT HarpeBaTk MeTannundeckue
npegMeTbl U 6UOTKAHN BCEACTBME NPOTEKAHUSA NO HAUM BUXPEBLIX TOKOB U, CaMoe rnaBHoe, co3fjaBaTb AMeKTpoMarHuT-
Hble nomexu paboTe pasfUYHbLIX 3MEKTPOHHBLIX YCTPOWCTB, B TOM YUCHe KapAUOCTUMYNATOPOB. MOHATHO, YTO CTeneHb
HarpeBa 61oTKaHel U pacnonoXeHHbIX B Tefle YenoBeka MeTannn4ecknx NpegmMeToB 3aBUCUT OT BPEMEHN U UHTEHCUB-
HOCTW BO34ENCTBUA.

NHopogHble Tera MOryT Takke yxygwatb xapakrepuctukn MAMHUTHO-PESOHAHCHOIO OBOPYOOBAHUSA.
MeTannuyeckue npeAmMeThl, NOrnowas YacTb 3HEPrun NepeMeHHOro MarHUTHOrO U BbICOKOYACTOTHOMO afekTpomMar-
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HUTHOrO MONeM, UCKaXKaroT 3TU Nons u BnusT Ha paboTy reHepaTopoB. Kpome Toro, deppoMarHuUTHbie Macchbl
UCKaxatoT OAHOPOLHOCTb NOCTOAHHOIO (OCHOBHOr0) MarHUTHOro Mons.

MoaTomy cynTaetes, yto MATHUTHO-PESOHAHCHOE OBCJTIEAOBAHUME npoTtusonokasaHo MALUMEHTAM ¢ Me-
TanM4yeckuMmn UMMNaHTaTaMyu UM UMnNaHTaTaMm ¢ SNeKTPUYECKUM, MarHUTHBEIM U MeXaHW4eckuM ynpaeneHuem (Ha-
npumep, KapauoctTumynstTopamu), a Tarke NALIMEHTAM, koTopble MoAkmoyeHbl K HapyXHbIM cucTeMaM XusHeobec-
NeYeHUsi C SNEKTPUYECKUM, MarHUTHEIM U MEXaHUYeCKUM ynpasneHnem.

CkaHupoBaHue npoTuBonokasaHo MNALIMEHTAM ¢ 3axumamu AnNS NeYeHUs BHYTPUYEpPErHON aHeBpUsMbl, ecnu
Bpay CYUTAET, YTO 3aXWUM BLINONHEH U3 METarIoB.

Ocobkle npeaocTopoxHocTu npu ot6ope NALMEHTOB ana MAFTHUTHO-PE3OHAHCHOIO OBCITIEAQOBAHUA
TpebyloTcA B CNeayoLmnx cnydasnx:

- ecnu MAUMEHTY uMnnaHTUpoBaHbl Xupypruyeckue (reMocTaTUYeckue) 3aXXumbl UNu Apyrue n3genus us metan-
noB, N 0coBeHHO U3 PeppPOMarHEeTUKOB,

-ecnuB Teno NALUMEHTA B cuny ero npodgeccumn unu suaa AeaTenbHOCTU UMK Mo APYTUM MPUYUHAM MOT CRYYanHo
nonactb eppOMarHUTHLIN UNWU APYroil MeTannMM4eckuini NpeaMer,

- ecnn pedb MAeT O HOBOPOXAEHHBIX UNKU MrajeHuax (ANA KOTOpbIX Npu BpeMeHu, Heobxogaumom ana cbopa
JAaHHbIX, He o6ecnevnBaeTca Tpebyemasa 6esonacHoCTb);

- ecnu y NALIMEHTA nMeeTca NOCTOSAHHO HaHECEHHbIN MakusX B 06NacTy rma3 unu rpum Ha nuue (MOXeT BO3HUK-
HYTb CUNbHOE pasfipaxeHne Bek),

- ecnn y NALUMEHTOB HepocTaTouHo adhdpekTuBHO paboTaeT cuctema TepMoperynupoBaHus (Hanpumep, y HOBO-
POXAEHHBIX, MNaAeHLEB, POAUBLUMXCH C HEAOCTATOMHOW MacCoW, HEKOTOPbIX OHKONOrMYeckux 6onbHbIX);

- ecnu NAUMEHTY umnnaHTMpoBaH nNpoTes cepAeyHoro Knanaa,

- 6epeMeHHOCTL. cTeneHb 6esonacHoctn MATHUTHO-PE3BOHAHCHOIO OBCNEAOBAHUA ana amGpuoHa 1
yTpo6HOro nnoaa okoH4YaTeNbHO He yCTaHOBIIEHa. B kaxoM KOHKpeTHOM cryyae TpebyeTcs kKBanuduyupoBaHHas oLeHKa
(C y4eTOM anbTepHaTUBHBLIX PELLEHWIA) OMNBLITHOTO CreLuanuncTa, NpeBbIaeT fn 3HaYMMOCTb 3TOT0 UCCNEAOBaHUA OXU-
Jaemylo cTeneHb pucka.

6.8.2, nepeumncnexune bb), YPOBHWN MEOULIMHCKOIO HABJTKOAEHUA NALMEHTOB

Ocobble Mepbl MPefOCTOPOXHOCTU MPU NPOBEAEHUMN 0DCnefoBaHUs € TOYKM 3peHUs HeOBXOAMMOCTU MeaULUUHC-
KOro KOHTPOMA NPUHUMAKTCS B CreayrLLmMX cryyasx:

- ecnu y MALUMEHTA noBblleHHast BEpOATHOCTL OCTAHOBKU cepaua;

- ecnun y MALUMEHTA Bo3MOXHO pa3BuTMeE NPUCTYMNOB UK peakuuii knayctpodobuu;

- B oTHowWweHuu NMALIMEHTOB, cTpagatowmx cepaeyHon HefoCcTaTOMHOCTLIO, IMXOPafoYHBLIMU COCTOAHUAMU U He-
[OCTaTOYHLIM MOTOOTAENEHUEM,;

- B oTHoweHun NALMEHTOB, HaxoaAwuxca B 6eccozHaTelbHOM COCTOSHUM, € HEYPaBHOBELLEHHOW MCUXUKOM,
npebbiBalOLLMX B CUNBHOM 3MOLIMOHANIbHOM PaccTpoicTBe, a Takke GOMbHbBIX, C KOTOPLIMU HET BO3MOXHOCTU Nogaep-
XuBaTtb obLieHue;

- ecnn o6cnefoBaHUst NPOBOAATCA B NOMeLUEHWU, Fhe TeMnepaTtypa Bo3gyxa npesbilaet 24 °C, a 0THocUTENbHast
BnaxHocTb 6onee 60 %.

6.8.2, nepeumncnenue cc), GKCTPEHHAA MEOVLINMHCKAA MOMOLLb

Heobxogumo yaenuTe BHUMaHue 6esonacHocTu NMALMEHTOB, HyxAaloWmMXea B SKCTPEeHHOW MegULMHCKOWA NOMO-
wm. OTBeTCTBEHHOCTL 3a 0becneveHne aToll noMolm HeceT MONB3OBATESb. M3TOTOBUTENb MOXET okasaTb eMy
cofieiicTBME C MOMOLLbIO CIIEAYIOLLMX PEKOMEHAaLUIA:

- no 6bicTpoMy BeiBegeHuo NMALUMEHTOB n3-nog gelcTBus MarHUTHOro nons (npu HeobxoaMMoCTH, NyTeM aBa-
PUAHOMO BLIKMOMEHUA MarHuTa);

- no paspaboTke nnaHa nevenus MALMEHTA, koTopomy TpebyeTca SKCTpeHHas MefuuMHcKas MOoMoLLb, nocne
BbIBEJEHUS ero u3-noj AeMcTBUS Nonst (Mockonbky BGNU3NM MarHuTa HEBO3IMOXHO GesonacHoe U adhheKTUBHOE Mcronb-
30BaHVe 3MeKTPOHHLIX MPUGOPOB W MeTannuyeckoro obopyaoBaHus).

B TeueHne MATHUTHO-PE3OHAHCHOIO OBCNEAOBAHUA aomkHa NocTOAHHO NoAAepxuBaTbCca cBA3b ¢ MMA-
LIMEHTOM wunu gomkeH obecneunBatbes ero MoHUTOpuHN, ecnu NMALMEHT HaxoguTcs nog HapKo3oMm.

HekoTopele n3 MALMEHTOB moryT ucnbiTeiBaTh peakuumn knaycTpodobum, 4to JOomMKHO cTaTb NpegMeToM obeyx-
AeHunsa ¢ HUM nepef HadanoM MATHUTHO-PE3OHAHCHOIO OBCITIEQOBAHUA.

6.8.2, nepeuncneHune dd), YUpeamepHble akycTUYeckue LyMbl

HopmaTtusbl ANs 3awuThl NPOTUB NOTEPU Cryxa OT MNOCTOSAHHOIO BO3AENCTBUSA, BbI3BAHHOIO [OMTOCPOYHEIM NPO-
deccmoHanbHbiM Bosgeictaruem. LLinpoko npuHsaTeid npegen — 90 ab (A) cocTaBnsan B cpegHeM Gonee YeM 8 U B AieHb.
[ns Bo3geicTBuiA MeHbLUe YeM 8 Y B ieHb Npeden MOXeT ObITh yBennyueH Ha 3 b B 2 pasa MeHbLUeil NPOAOMKNTENbHO-
cTn. Kpome Toro, B HEKOTOPbLIX CTpaHax YCTaHOBIIEHO, YTO NPU eXeAHEBHbIX YPOBHAX Bo3felcTBus Bhiwe 85 b (A)
LOMKHbI ObITE NPUHATLI COOTBETCTBYOLWME Mephl [3], [4]. 3ToT craHgapt TpebyeT, 4tobbl MHCTPYKLWW MO SKCMITY-
ATALIMU ykasanu Hanuune 3awmTel cnyxa MALIMEHTA, korga MP-OBOPYJOBAHWE cnocobHo cosfaBaTh UHTEHCUBHBIN
wym. LLymoBOi ypoBeHb, BhIlLe KOTOPOro MpUMEHSeTcA aTo TpeboBaHwe, nonydyeH u3 uducna 85 gb (A), Kak
U3roxeHo Bbille. Mcnonbayemas Koppekuus: + 9 4B npumeHeHa, NMOTOMY YTO NMPOAOIIKUTENBHOCTL BO34EeNCTBUS
cocTaBnsaeT Tonbko 14; + 5 4b npuMeHeHa, NOTOMY 4YTO BO3feiicTBME NPUMEHEHO OAHOKPATHO, a He exefHeBHo. BTopasd
KoppeKuMsi MoXeT BbiTb BBEAEHa N0 CpaBHEHUIO C 3amMedaHWeM Kpaliitep [5], KoTopoe ycTaHaBnuBaeT, YTO pasyMHO
NPEeAnonNoXuTb, YTO MOCTOAHHOE W3MEHEeHWe aKyCTUYecKoro nopora B npodeccuoHanbHbIX BO3AEWCTBUSAX, NponopLuo-

34



rOCTP M3K60601-2-33 — 2009

HanbHO MOMHOW LYMOBOW 3HEPruuM Mo BceMy AuanasoHy. COBOKYMHOCTb YPOBHEN 3BYKOB, Bbille KOTOpbIX TpebyeTtcs
3awwmTa cnyxa ana NMAUMEHTA:

8546 (A) + 9 46 + 5 45 = 99 46 (A).

TpeboBaHue BaxHO, NoToMy 4YTo coBpeMeHHoe MP-OBOPYOBAHUE MoXeT NpousBecTH LWyM, BO3AEWCTBYOLMWIA
Ha MALUMEHTA, ypoBeHb KOTOporo HamHoro Bhille, Yem 99 B (A). Xiopu u ap. [6] HepaBHO caenanu coobueHune
0 3HadyeHuax yposHei ao 115 ab (A). MP-OBOPYJOBAHME MOXET NpOM3BECTM LWYMbl C LUMPOKUM CNEKTPOM HacToT,
cocpefoToveHHBIM  NpubnuanTensHo okono uYactoTel 1 KMy [7]. OpHako, napameTpbl MowHbiX MPAONEHTHBIX
BJTOKOB B HoBOoM MP-OBOPYOOBAHWN MoryT npuBecTu k 6oflee BLICOKMM YPOBHAM LWyMa Tak Xe Kak 6onee
BbICOKUM YacToTaM [8] (cM. Takke nMyHKT 26). OcnabrneHve ypoBHSI LiymMa OT WUCMOMb30BaHUA NPUKNAAHON 3alUThl
cnyxa (MaHXeTbl yxa Wnu 3arnyLwku Ans ywei) obbldHO HaxoauTes B npegenax ot 25 go 30 gb ana 2 ky. CnyqaiHoe
onTUManbLHOEe WCNOoNb3oBaHWE WM OTCYTCTBUE 3aLUUTHI CrlyXa He SIBNSETCA OCTpoil npobnemoii 6e3onacHoCTU ANA
GonbwuHetea NMALMEHTOB [9]. MpoaomKMTenbHOCTb TUMMYHOIO BO3felUcTBUS ByaeT MeHee 1 4, U TUNUYHLIA YPOBEHL
wyma B GonbwuHcTBE ckaHepoB — MeHee (5 — 10 gB) MakcuManbHOro 3HaueHusi, KOTOpoe CrocobGHO Npon3BecTh
MP-OBOPYOOBAHUE. OfHako YTO-TO MOXET 6bITb HenpasunbHelM B MP-OBOPYJOBAHUW, koTopoe MOXET npousse-
CTN OYEHb BLICOKME YPOBHM LIyMa. KpoMe Toro, formkHa ObITb NpUHATa BO BHUMaHWe cuTyauusi, B kotopoi NMALIMEHTY
AaloT aHecTe3nlo. B 3ToM cnyyae cnyxoBoe BOCTIPUATUE MOXET ObITb He3h(EKTUBHLIM UMM HAMHOIO MeHee 3ddeKTUB-
HbiM, Yem ana NMALIMEHTOB B 06bIMHOM COCTOSIHUM CO3HAHUSA, U3-3a paccnabnsAoLero BMMSHUA HapKOTUKOB Ha MYCKY-
nbl cpegHero yxa [10]. B MHCTPYKUWKN MO SKCIINYATAUWKU gomkHa 6biTe nog4epkHyTa HEOOX0AMMOCTb OCTOPOXHOMO
MCnosib30BaHMS 3alyUThl yxa, 0CO6EHHO B B BbILLEOMNMCAHHOI cuTyalum.

6.8.2, nepeuucnenue ee), OBITACTb KOHTPOJIMPYEMOI'O JOCTYTIA

OBJIACTb KOHTPOJTMPYEMOI'O IOCTYIA pgonxHa 6biTb 060opyaoBaHa COOTBETCTBYIOLMMU NpeaynpeauTenb-
HbIMW 3HakaMu, MapKupoBKoil, GapbepamMum U T. . B Lensx obecnevyeHUss KOHTPONs 3a BO3[EeACTBUEM CUIbHLIX
MarHUTHLIX Nornen Ha N ¢ MEAULMHCKUMU UMMNaHTaTaMu U ANa NpeaoTBpaLleHus nonajaHns B 30Hy MarHuTa npej-
MeTOoB U3 peppOMarHUTHbLIX MaTepuanos [CM. TaKKe NOSICHEHUS K nognyHkTamu 6.8.2, nepeuucrnieHue jj), 1 6.8.3, nepe-
yncnexue bb)].

1) Cuna npuUTsDKeHU U Bpallalowuii MOMEHT peppoMarHUTHLIX MaTepuanos.

MpumeyaHune— Hacroslee nepeuncneHne otHocutcs kK 3oHam BHyTpu OBJTACTU KOHTPOJIMPYEMOIO
AOOCTYTA.

Bce mMarHuTbl OKpyXeHbl MarHWTHeIMU NonsMu paccesHus. OcHoBHbIM TpeboBaHmeM Ge3onacHocTu sBRsieTcs
co3faHune ynpasnsoLuX U UsnYeckux nperpag aAns npefoTepalleHna cny4aiHoro BTAaruBaHusa peppomarHUTHoOro Tena
BHYTPb WccnenyemMoit pabodeit obnactu. Kpome Toro, heppoMarHUTHeIe TeNa faxe He3Ha4YNTeNbHbLIX pasMepoB, Nonas-
e no ntoboit NnpudmnHe B paboyyto o6nacTe MarHuTa, uckaxaroT NOCTOAHHOE (OCHOBHOE) MarHUTHOE MOJIe OYEHb BbICO-
KO OAHOPOAHOCTU, YTO MOXET NPUBECTU K UCKaXKEHMIO NMMBO NONHOW noTepe n3obpaxeHna. MoaToMy AOMmKHLI ObIT
npeanpUHATE Mepbl AN NpefoTBpalLeHNs cryqyaliHoro nonagaHust aTux Ten B pabodyto obnactb MarHuTa.

MoTeHunaneHyto onacHocTb AnA NMALMEHTA MoryT npeAcTaBnaTh cnejytowue cutyaluu, Bbi3BaHHbIE B3aUMO-
JeAcTBMEM MeXay PeppOMarHUTHBIMKW MatepuanaMu U MarHUTHBIM MoreMm:

- heppOMarHuTHLIA 3aXuUM Unn ockonok B Tene MALIMEHTA, nepemMellasck WM noBopavnBasch, MOXET NnoBpe-
LAWTb OKpyXaroLine TKaHu,

- BHELUHWA He3aKpenneHHblii npegMeT U3 heppoMarHUTHOro matepuana, NpUTAHYTLIA MarHUTOM, MOXET TpaBMU-
posatk MALIMEHTA;

- Bonbluas heppoMarHuTHas Macca, BTArMBasiCb BHYTPb MarHuTa, MoxXeT 3aTaHyTb NMALIMEHTA, koTopblii okaxeT-
CA Mexy Heill U MarHuToMm.

Cuna npuTsXeHUs W/unu Bpallalowuil MOMEHT, AeUCTBYIOLWMe Ha peppoMarHMTHoe TeNno B MarHUTHOM More,
TeMm Gonblue, YeM Gorblle MarHUTHasA MHAYKUMS MOMSA U ero rpajMeHT (Heo4HOPOAHOCTL), MarHUTHas BOCNPUUMUYUBOCTb
BelllecTBa, W3 KOTOPOro COCTOUT Teno, ero mMacca. MexaHudeckne adheKkTbl 3aBUCAT Takke OT hopMbl U pa3MepoB
npeamerta. AHanorn4Ho, Bpalyatowuii MOMEHT, AEWACTBYIOLMIA Ha TeNO B MarHUTHOM Morne, 3aBUCUT OT TeX Xe 3Ha4YeHU.
OTn adpdekTbl TaKKe MOMYT NPOSABAATECS B OTCYTCTBUW KaKOW-NMGO NpUTArMBatoLLei CUmbl B MPaKTUYECKN NMOCTOSIHHOM
MarHWTHoOM none. Teno Bcerda OyAeT ucnbiTeiBaTh BpallaloLWuii MOMEHT COOTBETCTBEHHO JIMHUSAM MarHUTHOro moss,
Torfa Kak cuna npuTshkeHna OyaeT Bo3feiicTBOBaTb TONBKO B HEOAHOPOAHOM MarHUTHOM none. Cunbl, Bo3geicTaytoLne
Ha Teno, 3aBUCAT OT MarHUTHOW MPUPOALI U NPOCTPAHCTBEHHON CKOPOCTU U3MEHEHMUS NONs, NosTOMY MOMe3Ho yCcTaHo-
BUTb HeobXxofuMble NpeAynpexaeHus npefenoB 3HadeHui nons, 4Tobel YNpocTUTL U3MEPEHNUA B NOCTOAHHOM Mone.
3amMeTHbIM 06pa3om aTu adhPeKTbl NPOSBNAIOTCA NPU MarHUTHOW MHAYKUMK MOns, npeBbiatoLiein 3 mTn.

B MATHUTHO-PEBOHAHCHOM OBEOPYAOBAHWW ncrnonb3yoT MarHUThl cneyroLux OCHOBHbBIX TUMOB!

- CBEPXMPOBOAALLMNA MarHuT;

- PE3NCTWBHBIA MarHur,

- MOCTOAHHLIA MarHuT.

MarHuT ¢ caMo3KpaHUpOBaHNEM 3Ha4YUTENbHO OTNIMYaeTCs OT MarHuTa 6e3 camMo3KpaHUpPOBaHWA pacrpefeneHu-
eM MarHWTHoro nonsa paccesHua. Ceepxnposogslyne MarHWTel 6e3 camMOo3KpaHWPOBaHWA U Pe3UCTUBHbLIE MarHuThl C
BO3AYLIHBEIM CEepAEYHUKOM COMneHouaa CTPeMATCA UMETb TO Xe pacnpefernieHne MarHUTHOro MNons paccesiHus, Kpome
3Ha4YeHW# UHTEHCUBHOCTY.
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MarHuTbl pas3nuyHbIX TUMOB MOTYT 6bITh KnaccMuLUMpoBaHbl B 3aBUCMMOCTU OT MPUTSXKEHUS peppoMarHUTHBIX
MaTepuanos:

MaruuTtel 6e3 camoakpaHUpoBaHUs

MarHuT 3Toro TUNa UMEET caMoe NPOTSXXEHHOE MNofie paccesHUA U, KpOMe TOro, Co3flaeT LUMPOKYIO 30HY pucka. Tak
KaK CKOpOCTb M3MEHEHMs MOMA HU3Kasi, BO3HMKAlOLMe 3HavyeHus cun 6yayT MeHblue. M3-3a 6onee HU3KOro MarHUTHOrO
nonsa pe3nCTUBHbIE MarHUTbl UMEIOT MPOMNOPLIMOHANbHO MeHbLUYI0 06nacTb pucka, YeM y CBEpXNpOBOASLLEro MarHuTa.

MarHuThl ¢ caMo3KpaHMpoBaHueMm

MarHuTHble nNons paccesiHUA HeCTporue W, Kpome TOro, 30Ha pucka orpaHudeHa. OfHaKo M3-3a 3HAYUTENBHOrO
rpagueHTa Nons MakcuMarbHble 3HaYEHUs CUI NPUTSDKEHUS, co3flaBaeMble MarHUTOM 3Toro Tuna, Gonblue, Yyem y
MarHuToB 6e3 camoaKpaHWpOBaHUS.

MoCTOSAHHbIE MarHuThI

ObnacTb nonsa paccesiHusi 6ornee Bcero orpaHWyeHa, U, Kak pesynesrar, camas ManeHbkasi 3oHa pucka. OpHako
rpagveHT nons umeeT bonbluee 3HadYeHue. CriefoBaTenibHO, UMEETCA OMAacHOCTb NPUTSXKEHUST heppOMarHUTHbLIX MaTe-
pvnanoB B 30HY MarHuTa, Aaxe npu ManonW MHTEHCUMBHOCTU Mons paccesHus. B fononHeHue, nocTofHHbIE MarHUThLI
npakTU4eckn He MOryT BbITb pa3MarHu4eHbl, Torga Kak MarHuThbl ApYruX TUMOB MOTYT BbITb pasmarHuyeHsl Npy oTCyTCTBUN
3Heprum.

2) Bo3pgeiicTBME NOCTOSIHHOTO MarHUTHOrO NONist Ha Apyrue Npubopbl.

Mcnonb3oBaHue npegynpeauTenbHbiX 3HakoB U ycrtaHosneHwe OBJIACTU KOHTPOJITMPYEMOIO OOCTYMA
HeobxoaMMbI, YTOObI UCKNIOYNTL BO3MOXHOCTb BO3[JeCTBUSA MarHUTHOIO MOMSA Ha Nuy ¢ umnnaHTatamu. OBbIYHO Mar-
HWTHOe none ¢ uHaykuymein meHee 0,5 MTn He cunTaeTcs NOTeHUManNbHBIM UCTOMHUKOM MOMEXM, HanpuMep, AN Kapau-
octumynaTopos [11]. EBponeitickuin ctangapt EH 50061 [12] oTpaxaeT aToT ¢akT ycTaHoBneHweM nopora B 1 mTn.

Ha pa3nuyHble anekTpoHHbIe YCTPOCTBa, KOTOPblE MOrYT HaxoAWTbCHA B NiedebHOM yupexaeHun (Hanpumep,
peHTreHoBCKMe TpYOKWU, 3NeKTpOHHO-INyYeBble TPYOKU, CLUMHTUNNALUMOHHbLIE KaMephbl, doToymHoxuTenu, YCUITUTEIIU
PEHTTEHOBCKOIO M3OBPAXXEHWUA), MoryT okasbiBaTb BIIMSHWE MarHUTHble nons ¢ uHaykuuen ot 0,1 go 5 mTn.
Mpn moHTaxe MATHUTHO-PE3OHAHCHOIO OBOPYAOBAHUA B MecTax, rge MarHUTHOE Mofe paccessHUsl MOXET
BO37elCTBOBATb Ha yka3aHHoe Bbille obopyfoBaHue, noTpebyeTca ycTaHOBKa 3aLMTHBLIX 3KPaHOB, KOTOPLIE K TOMY Xe
orpaHudaT nocewjeHne OBJTACTU KOHTPOJIMPYEMOIO OOCTYIA. CneayeT yNnoMsiHYTb Takue BUAbI aNEKTPOHHbIX
npudopos, Kak TENeBU3MOHHLIE CUCTEMBI, BUAEOTEPMUHANLI, 06opyAoBaHWe ANs XpaHeHUsa UHMOPMaLUM Ha MarHuT-
HbIX HOCWUTENSIX, KOTopble Nony4aroT Bce bonee LMpoKoe pacnpocTpaHeHne B Nle4eBHbIX yupexeHusix.

CoBpeMeHHble anekTposHuedanorpadbl U anekTpokapauorpadebl, kak npaBuro, JOCTaTOMHO NOMEXOYCTORUMBLI
n MoryT mcnonb3oBaTtees Bonman MATHUTHO-PE3OHAHCHOIO OBOPYIOBAHUA, HO KOMNLIOTEPHBEIE CUCTEMBI, UC-
nofb3yloLe MarHuTHbIe CpeAcTBa HakonmneHus uHopmalyum, MOryT UMeTb OrpaHUYEHUs N0 UX MECTOPAaCMONOXEHUIO.
Ana cTupaHua MHPOPMaLIMKM Ha MarHUTHBIX HOCUTENSX, TakuX Kak KpeAUTHbIE KapTbl MK MarHUTHLIE NeHTLI, TpebyeTea
[OCTaTOMHO HU3Koe mocTosiHHoe none. CoobuaeTtca o noporax Huwxe 20 MTh.

TaKk Kak Ha BbIX0A4 (hOTOYMHOXUTENEW BAUAIOT 3HAYeHWe U OpUeHTaUMUs MarHUTHOro Nons, ycTpoiictea, paboTta
KOTOPLIX 0COBEHHO 3aBUCUT OT POTOYMHOXMTENEN (Hanpumep, NpUHaanexaie K CUMHTUINALUMOHHOW Kamepe KOMIb-
FOTePHbIX TOMOrpadu4eckux cUCTeM), MOryT nonagaTtb NoA BIIUSHUE HU3KUX MarHUTHbLIX nNonewn. BuixoaHble yCTpOUCTBa
UMN HEKOTOopble POTOYMHOXUTENWN MOTYT UMETb 3alnTy OT BO3AEUCTBUS MarHUTHOro NMons, HO 3aluTa OT MarHUTHOro
nons GonblnNX 0TBEPCTUIA B CUMHTUNNSALMOHHON kaMepe 3aTpyfAHeHa Mo pasfiuyHbIM NpUYUHaM.

BnekTposHUedanorpadbl U areKTpokapauorpadsl MOryT ucnonbs3osaTtbes BGnusn MP-OBOPYOBAHWUA, B nep-
BYI0 odepefb 0COBeHHO YyBCTBUTENBHBIE K NEPEMEHHBIM MarHUTHBLIM MONSIM U Aanee — OTHOCUTESIbHO HEYYBCTBUTESNb-
Hble. OfHaKo, KONW4ecTBeHHoe 3HadYeHne AonxHo BbiTe obecnedeHo UBTOTOBUTEJIEM anekTpoaHuedanorpados u
aneKTpokapguorpados.

6.8.2, nepevucnenue ff), KPUOMEHHBLIE XXNOKOCTU M FA3bI

1) ObpalleHne ¢ XUaKUMU a30TOM U refimemM

a) CBONCTBA KPUOrEHHbIX XUOKOCTENA:

- Npy NonNagaHun Ha OTKPLIThIE YY4ACTKU Tena MOryT Bbi3BaThb rNybokoe 06MOpOXEHUE (CM. NYHKT 2);

- He UMeloT 3anaxa;

- HenoxapoonacHsl,

- HETOKCUYHBI;

- CTapuUBLLKIACA renuin nerye Bo3ayxa,;

- NpY UCNapeHnn KOHAEHCUPYIOT BNary U3 Bo3gyxa W obpasyloT XOMOAHbLIA TyMaH, KOTOPLIA MOXET pacrnpocTpa-
HATbCA BOKpYr. TymaH, o6pa3oBaHHbIi McnapsrowMMes asoToM, BeICTpo onyckaeTcs K nony.

Mpu koMHaTHo TemnepaType 20 °C 1 11 XMAKOro renus npu ucnapeHun obpasyet npuMepHo 750 n rasoobpasHo-
ro renvs, a 1 N xugkoro asota npumepHo 700 n rasoobpasHoro asoTa.

b) OnacHocTH, CBA3aHHLIE C KPUOreHHBIMU XUAKOCTAMU

Mpw HenpaBUnNbHOM O6paLleHUn ¢ XUAKAMU a30TOM U refimeM MoryT BO3HWKHYTb OMacHOCTW:

- 0OMOpPOXEHMUS;

- YAYWbS,

- KOHAEeHcauun kucrnopoaa.

OnacHocTb 06MopoXeHUs

Mpu oBpalleHnn c XuakuMu a3oToM U renuem cregyet m3beraTb nonajaHusa STUX XKUAKOCTEW Ha OTKPbITbIE
y4acTku Tena, ocobo cnegyeT 6epedb rnasa.
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Yayuwbe

YTeuka rasoobpa3sHoro azota wnu renusi B 3akpbITOM MOMELLEHUN NPUBOAUT K BEITECHEHUIO KUCNOpoAa U3 BO3AY-
xa. YMeHbLUeHUe KOHUeHTpauun kucnopoaa fo 17 %—18 % n Huxe MOXET BbI3BaTh yaywbe. Moatomy pabora ¢ aTMm
XnajiareHTamu paspeLuaeTcs TONbKO B XOPOLLO BEHTUNUPYEMbLIX NMOMELLIEHUNAX, TPAHCNOPTUPOBaHNE COCYA0B C XUAKUMM
a30TOM U renuem B NudTax paspeLleHo TONbKO MpU YCIIOBUM, YTO OHM XOPOLLIO NPOBETPUBALOTCA.

Ecnun obnako asoTa unu renua nonajaeT B NOMELLeHWe AnA NPOBEASHUA UCCNef0BaHWiA, pekoMeHayeTca Hemeq -
TieHHO 9BaKyuMpoBaTh M3 Hero ntogei. MNocnegytowmii Bxog B 9TO NOMeELLEHUe AomkeH ObiTb paspelleH TONbKO nocre
COOTBETCTBYIOLLIEH NPOBEPKU, KOTOpAsA MOKaXET, YTO COAepXaHUe KUCropoaa B BO3AyXe [OCTaTOMHO BhLICOKO.

KonaeHcauusa kucnopoaa

TemnepaTypa NOBEPXHOCTU COCYA0B C XUAKAMU a30TOM M FrefnmeM B Criydae aBapuitHOro YXYALLEeHUS Tenrmounsons-
LMKU MOXET CTaTb KpailHe HU3KOW, YTO BBI3OBET KOHAEHCALMIO HAa HAX Kucnopoaa unu oboralleHne KUCNOPOAOM BO3Ayxa
B6nM3u cocyfoB. 3TO NOBLILIAET ONACHOCTbL BO3HMKHOBEHUS Noxapa. Ecnn pagoM ¢ aTumm cocyfaMmn HaxofuTcs cMas-
Ka, Macno unu Apyron roproHuini MaTepuar, yTeyka unum aBapuitHoe UcnapeHue KpUoreHHbIX XUaKocTel U ceasaHHoe ¢
3TUM rrybokoe oxnaxaeHue NOBEPXHOCTEW COCYA0B MOTYT MPUBECTM K 0Opa3oBaHWUIO NOTeHUUansHO roproyeil cmecm B
pe3ynerate OXWXEHWUS BO3AyXa W NOBLILIEHMS KOHUEHTpaLuu kucropoga.

¢) SawmTHaa oaexaa

Mpy BbINONHEHWUN NKOGLIX paboT C XUAKAMU a30TOM U renveM nepcoHan formkeH b6biTb cHabXeH cpeacTBamu
WHAVMBMAYanbHOW 3awuTel. OHK BKIOYAIOT B cebsi:

- 3aLUMTHbIE pyKaBULpbl (HU B KOEM Cllydae He nepyaTtku);

- 3alUUTHBIA KO3BIPEK ANA Nuua;

- nabopaTopHble XanaTbl (U3 XNONKa UNu NbHa);

- 3alnTHYH 06YBb.

2) Mepexof B HopManbHoe coctosiHue KBEHY

Mepexon cBepXnpoBoAasLLeit 0BMOTKM € TEKYLUM NO HEW AMEKTPUYECKUM TOKOM B HOpMarbHOe COCTOSIHWUE SIBMs-
eTCA aBapuiiHO cuTyaumel, KoTopas MOXET BO3HUKHYTb 60O Npu He[OCTAaTOMHOM OXraXgeHun obMoTku (Hanpumep,
U3-3a NOHWXEHUS YPOBHSA XUAKOrO refins B KpUOCTaTe HUXE npefenbHO AoMycTMMOro), NMMbo u3-3a BbI3BAHHOMO Kakom-
nMBo NpUYUHOA YBENWYEHWUS CUIbl TOKA Bbillie YCTaHOBNEHHOI.

Mpu Nepexofe CBEpXMNPOBOASALLEro MarHWTa B HOpMarsibHoe COCTOSIHUE SHeprsi MarHMTHOro nons npeobpasyer-
CHA B TENSIOBYIO, YTO MPUBOAMT K BLICTPOMY BbIKMNAHMIO XUAKOro renus. [lpu 3TOM 3@ HECKONbKO MWHYT MOXET
oBpasosaTtees oT 104 go 10° n rasoo6pasHoOro renns oUYeHb HU3KOW TeMnepaTypbl, YTO COMPOBOXAAETCS CreAYIOLMMU
ABMEHUAMM:

- o6pasoBaHMeM B 30HE, NPUMbIKAIOLLEH K MarHUTy, NMOTHOrO TyMaHa U Aaxe BbiNafeHWeM CHera BCNeAcTBUE
KOHAEHcaLun 1 nepeoxnaxieHns napos BoAbl U3 BO3AYXa,;

- rMyBoKUM oxnaxaeHneM o6bekToB BONU3N MarHuTa, UYTO MOXET Bbl3BaTb OOMOpPOXEHMe NMpU NPUKOCHOBEHWUU
K HUM;

- BLITECHEHMEM KWCINOpOAa BO3AyXa razoobpasHblM renineM, CHUKEHWEM KOHLUEHTpauuu Kucnopoga BnioTb A0
YPOBHEW, HE COBMECTUMBIX C KU3HbIO.

3) 3anuBka XuUAKoro renuns

[nsa noagepxaHns HOPManbHOrO YPOBHS XMAKOIO renus B KpuocTaTe ¢ Lenbio NpefoTBpalleHns nepexoga cBepx-
NpoBOASLLEro MarHuTa B HOpMarnbHoe COCTOsIHUE HeoBX0AUMO perynsapHo A06aBnNATL B KPMOCTAT XUAKUE a30T U renunn.
Mpw NnpoBefeHUN 3TUX onepauuii Heo6XOAUMO YyUYUTBIBaTb OMAcHOCTU U NPUHUMATL Mepbl NPEAOCTOPOXHOCTH, ONUCaH-
Hile Bbilwe. OT 10 % Ao 30 % Xuakoro renusi MoXeT NepexouTh B ra3oobpasHoe CocTosiHUE Npu NPOBEAEHNM HOpPManb-
Hoil NpoLuedypbl 3anuBKMU.

6.8.2, nepeyncneruve gg), PEXKMMbl PABOTbI

(CM. nosicHeHma k 51.103).

6.8.2, nepeuuncnenune hh), n 6.8.2, nepeuncnenue kk) MNMocrosHHoe MarHUTHoe norne

MoCTOAHHbIE MarHUTHbIe nons, ucnonb3yemble B MP-OBOPYOOBAHWUW, umeloT 3HauveHus NpUBIU3UTENBHO
oT 0,02 o 3,0 Tn. SkcnepuMeHTanbHble eAWHULBLI B HacTosiLlee BPeMA pacronaratotes B npegenax go 10 Tn. B o
BpeMs KaK NOCTOAHHbIE MarHUTLI U MarHUTLI, UMEloLLUe CONPOTUBNEHMUE, UCNOoNb3yloTca B HekoTopoM MP-OBOPYOBA-
HWW, Hanbonbluee koMMep4eckoe ucnosnb3oBaHue umeer MP-OEOPYOBAHUE co cBepxnpoBoAgALMM MarHUTOM.

B cBepxnpoBoasLeM MarHuTe NOCTOSAHHOE Mofe napannensHo ANUHHON ocu Tena. B HekoTopom MP-OBOPYJO-
BAHWW, cHaGxenHom MATHUTHLIM MOJIEM, HanpaBneHe NOCTOSIHHOTO MarHUTHOIO MONs NepreHAMKYNApPHO K ATUH-
Hol ocu NALUMEHTA.

MarHuTHoe none, KOoTopoMy o6biMHO nopBepraetcs MALIMEHT, orpaHuuuBaetcs onepauMoHHOW NONeBoid cunoi
MarHuTa. B TexHu4eckom nucte cneuyudukaumm B cootBeTcTBUM ¢ TpeboBaHusmu M3FrOTOBUTESIA no 6.8.3, nepeuncne-
Hue bb), MoXeT BbITb OTMEYEHO, YTO AN HEKOTOPbLIX MarHMTOB BLIXOAHOE More MarHuTa bbiBaeT Bhile, YeM paboyee
none MmarHuTa.

B HekoTopblx cnyvasax pabotsl ONTEPATOP MoXeT nofBepraTbcs BO31€ACTBUIO MOCTOSIHHOTO MarHuTHoro nonst MP-
OBOPYAOBAHWA, B 4acTHOCTM MarHMTHOrO nonsi pacceaAHusa. BnuaHue Ha ONEPATOPA nepemeHHoro nons 6yaer
ypesBbl4aiHO He3HauyuTenbHbiM BHe MP-OBOPYOBAHUA. HeT HUKaKoro aKCnepuMMEHTanbHOro UM TeopeTUYecKoro
OCHOBaHWA ANSA COBOKYNHBIX Guonorndeckux adpdekToB Ha niofei, NoaBepratoLuxcs BO3AEACTBUIO NMOCTOSHHLIX MK
nNepeMeHHbIX MarHUTHbLIX NONe.
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MoTeHumnanbHble MexaHu3Mbl ansa 6uoadpcekToB

Cuna, Bpalyatoil MOMEHT U NPOXOAUMOCTb

Bo3aMoXHO, camblil CyLLIeCTBEHHBIA MexaHn3m Ana MP 6unoaddhekta — pakeTHas onacHocTb. PeppoMarHUTHble
0BBEKTHI UCMBITHIBAKOT NEPEBOAHLIE CUMbI, KOTOpPLIE MNPUTATMBAIOT WX K BBICOKUM 06nacTaAM MarHUTHOro nons B
mariute [15]. Bta cuna 3aBUCUT OT MPOAYKTa MOCTOAHHOW CUIbl MarHUTHOrO MOMA U NPOCTPAHCTBEHHOMO rpagueHTa
CUnbl MarHuTHoro nomns. OrpaxAeHHble MarHUTbl HU3KOW obnacTv B onpefeneHHbIX NpoCcTPaHCTBEHHLIX MECTONOMOXeE-
HWUSAX MOMYT MPou3BecT 66MblUMe MarHUTHblE rpafueHThl, YeM Bblcokas obnacTb HesKpaHUpoBaHHOro MarHuta [16].
Pesynkrar cocToUT B TOM, YTO Takue orpaxeHHble HU3KO-MNOoMeBble MarHUTel MOMYT NPOABUTL GOnbLUMe cumbl Ha deppo-
MarHUTHbIX 06beKTax, Yem faxe HeaKpaHWpoBaHHbIE BbICOKO-NOMNEBLIE MarHUTLI B ONpefierieHHLIX MECTOMNONOXEHUSAX
[16]. PakeTHas onacHocTb TpebyeT oby4eHua nepcoHana.

JnamMarHuTHele 06beKThl UCMLITHIBAIOT NEPeBOfHbIE CUMbl, NMPUTArUBatOLUe UX K HU3KUM oBnacTsaM MarHUTHOro
nons faneko oT marHuta [15], [17], [18]. Boaa sBnsaetca cnabo gnaMarHUTHOW. YeHo n UBacaka [17], [18], nokasarnu, yto
B none 8 Tn Manoro marHuta Bofa MoXeT ucnbltatb cuny fo 30 % cunsel rpaBuTauuun. OTa cuna 3acTaBndeT BoAy
OTAENATLCA B OAHOPOAHON Nonesoi obnacTh mMarHuTa. B nepBoM NpuBMMXEHUW, CBEPXNPOBOAUMOCTL COMEHOUIOB
MarHuToB, ucrnonesyemblx B MP-OBOPYOOBAHUW, moxeT 6bITb NpUHATa Kak napa [ensMronbua. MNpeanonarator, YTo
napa lenbMmronbua WMeeT paguyc R 1 4TO NOCTOSAHHOE MarHWUTHOe rone B LUeHTpe napbl KaTylku ssnsetcsa By.
PaccmaTtpuBatoT 06BEKT, BOCMIPUMMUYMBOCTE KOTOPOrO ), NMOTHOCTE — p. YcKopeHue rpasuTauyuuM Oyger g, npoxopu-
MOCTb cBoBoAHOrO MecTa 6yaeT ug M z — ock napbl lenbMronsla. MakcuMarnbHoe YcKopeHue a (HopmanusoBaHHOe
K YCKOPEHUIO), KOTopoe OOLeKT AOMKEH UCMbITaTk B MarHWTHOM none nmapel [enbMronela paguycoM R, MOXeT 6biTb
BbIpaXeHo Kak

_ xB (@JN X —0,56983

T uopg\oz) T uepg| R (BB.1)
MoxHO mokasaTb, YTO MUKOBas cuna oT KaTywku [enbmronbuUa paBHAeTca z/R = 0,787 (Npu NpUHATUW, YTO

LUeHTp napbl cooTBeTcTBYeT Z = 0). YeHo coobwun, 4YTO MaKkcUManbHbll  NPOAYKT cunbl (B dB/0z) ero mano#

cucTeMbl Bbin 400 T2/M B z =75 MM. Mpu NpuMeHeHMn Mogenn lenbmronbua paauyc napbl [enbMmronibua AoMmKeH

6eITb R = /0,787 = 0,075/0,787 = 0,095 1 MakcumanbHbIA NpoAaykT cunbl — B dB/dz = 0,569 Bcz,/R =381 T2/M (MeHblue
4YeM 4,7 % HecOOTBETCTBUSA).

O ekt «Mounces» YeHo 6bin cobniogeH B Hebonbwom (0,05 M), 8 Tn MarHuTe. YpaBHeHue (BB.1) nokasbiBaer,
YTO BOAA, KOTOPas SABNAETCH AuaMmarHeTUkom (x = — 9,05-10° u nnotHocTb = 1000 kr/M3), uUcCnbITAeT YycKopeHue
npubnusutensHo 30 % rpaBUTALMOHHOMO YCKOPEHMA.

YeHo Takxe Hallen apyrue TOHKUe Guonoruyeckne acdekTol [19], cBsi3aHHblEe C CUNOW, NPOU3BEAEHHON MarHu-
ToM. YpaBHeHue (BB.1) npegckasbiBaer, YTo cuna (W, no-sugmmomy, buonoruyeckme adpgeKTbl) OT MarHUToB, Noj06-
HblX MarHuTam lenbMronbLa (MarHUTLl TUNa CONEHOUA), 3aBUCUT OT KBajpaTa CUMbl MarHUTHOrO Nons U obpaTHO npo-
nopunoHansHa paguycy addektuBHot napbl lenbmronbuya. lNMpuHumatowme MATHUTblI BCEMO TENA wumetor
lenbMronbL-aKBUBaNEeHTHLIA paguyc 1 M, B To BpeMs Kak npogykT cunsl MATHUTA BCEIO TENA ¢ 4 Tn — Toneko 4 %
marHuta YeHo. Tak, B MATHWUTE BCEIO TEJIA ¢ 4 Tn Boga AoMmKHa MCMbITaTb YCKOpeHne npubnusntensHo 1 %
rpasuTauum.

OueHb KOCBEHHbIN, HO BaXHbI MexaHU3M BuoaddekTa cBssaH ¢ heppoMarHUTHEIMU 0ObEeKTaMK, BKAOHAOWMUMK
B ceba kapguocTumynaTopbl. KapaMoCTUMYNATOPLI MOMYT UMETb beppoMarHUTHEIE pene BblknovaTenei, KoTopble Npu-
BOAATCA B eACTBUE MarHUTHLIMUA NONSAMU B HECKOMLKO raycc [16]. OnpeaeneHHble NpoLecehl, WYHTLI, BUHTBI U gpyrue
UMMaHTaTel MOTYT WUCMBITHIBATH BO3AeiCTBUE CUIIBI B MOCTOSAHHOM MarHMTHOM none. Heobxoaumo npeaycMoTpeTb
HeobxoguMble Mepbl, YTobObI rapaHTUpoBaTh 6esonacHocTb Takux NALIMEHTOB. Mepea nasnedeHuem heppoMarHuT-
HblX 06BbeKTOB AoMKeH BbiTb UAeHTUMUUMPOBaH APYroi KOCBEHHbLIN, NOTeHUManbHbIi MeXaHM3M OnacHOCTU. 3TOT no-
TeHUMarnbHbIi MexaHM3M ONacHOCTW BKIoYaeT B cebA TeHAEHLMIO HachILLEHUSI MarHUTHLIX AAep B TpaHcdopmaTopax u
HEeKOTOpbIX NPOBOAHMKaX B MPUCYTCTBUU BbICOKUX NOCTOSIHHLIX noneir. ObopyaoBaHue, cogepxallee Takue MarHuTHbIe
Anpa, MoxeT ObITe MOBPEXAEHO W NMpeKpaTUTb (pyHKUMOHUpoBaHue. Ecnn Takoe obGopyaoBaHue KOHTPONMPYeET vnu
noaAepXuBaeT XU3HEHHO BaXHble YHKLUMM, TO HaCLILEHHOCTb MarHUTHLIX SAep MOXET Bbl3BaTb CyLWECTBEHHbIE MO-
TeHumaneHble pucku ana NMAUNEHTA.

OnekTpuyecku NpoBoasLne o6LeKTHl, B TOM YUCHE C OTHOCUTENLHOW NPOXOAUMOCTbIO, B6nNu3kon K efuHULe,
MOTyT BbITb BOCIPUUMHYMBBLIMU K MEXAHUYECKUM CUMaM LeMMNUPOBaAHUA. 3TN CUNbI BOZHUKHYT, ecnn ABuXeHUe obbek-
TOB COKpaTWUTCS NMomnepek MarHUTHLIX MUHWIA cunbl. TToToKU, Npou3BeeHHbIE B NPOBOASALLUX 06beKTax, COrfacHo 3aKoHy
JleHua [20] npon3BeyT MarHUTHbLIE MO, KOTOPbIE HanpaBleHbl MPOTUB NOCTOAHHONO MarHUTHOMO NOMA U YMeHbLUaloT
ABuxeHne. CKOpOCTU NPOBOAUMOCTU HepBa, NepemMeLlaroluecs opToroHanbHO B NOCTOAHHOM MarHUTHOM norne, Uchbl-
TaloT cunel JlopeHua B OpTOroHanbHbIX HanpasfeHUAX K NOCTOSAHHOMY MOS0 U K BEKTOpaM CKOPOCTU. OTOT MEXaHU3M,
appekT Xonna, mor 6bl BNNATE Ha NPOBOAUMMOCTb HepBa [21]. [oCTOAHHbIE MarHWTHLIE MONA MOrYT BAMATL Ha BpeMs
pacnpocTpaHeHUs noTeHUuMana eAcTBUS BHU3 BOMOKHA HepBa, U3MEHSSA MyTU MPOBOAUMOCTMN U YA eNbHbIe COnpoTUBIe-
HWA HepBa [21]. TuN M3MeHeHMs 3aBucen Obl OT OpUeHTaLuW BOMOKHa HepBa OTHOCUTENbHO MOCTOSHHOMO MarHWTHOro
nons v cunbl MarHuTHoro nons. daxe 10 % M3MeHeHWih HemnonsipHbIX CBOWCTB HepBa noTpeboBanu Obl cunbl cTaTuyec-
KOro MarHuTHoro nons 24 Tn [21].
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Bbl3BaHHbIe 3aneKTpudeckue nons

3apsaxeHHble HOCUTENU, Takue Kak NoTOK KpOBU, NepeMeLLaloniics B NOCTOAHHLIX MarHUTHBIX NONAX, Bbi3bIBalOT
nonepevHble HanpskeHus [22]. HanpsbkeHus V, Bbi3BaHHble MarHeToruapoauHaMmuyeckum adpdektom, MoryT ObiTh
nony4YeHbl NyTeM UCNONb3oBaHUA cunbl JlopeHuya F. OTa cuna, npu pasgeneHnuun Ha SneMeHTapHble 3apsabl g,
BblpaxaeT nonepevHble anekTpudeckue nons. Ecnn anameTp KpOBEHOCHOro cocyfa D, CKOPOCTb KpOBOTOKA 1L U 6 —
yron Mexay BeKTOpOM CKOpPOCTU U CTaTUYECKUM MoneM, To no 3akoHy JlopeHua uMmeem (cM. pucyHok BB.1)

V= Fq—D =u-BD-sin(8) (BB.2)

3akoH uHaykuun dapagesi CBA3LIBAET BbI3BAaHHOE HAaNPsXeHWe €O CKOPOCTbIO U3MEHEeHWA NoToka yepes
obnactb A. [MOTOK — WHTerpan TOYEYHOro MpoAykTa CUNbl MarHUTHOro nona B no obnactu. B craTudeckux
MarHUTHbIX NONAX NepneHAUKYNApbl 06nacTu JOMKHBI USMEHATLCA CO BPEMEHEM f, B pe3ynsraTe CO3[aloTCA Bbl3BaH-
Hble HanpsxeHua V.

_d[B-dA
==

ObixaHne, cepfevHble CMeELeHMS W MOTOKU KPOBWU MOTYT BbI3BaTb CO3AaHUE 3SNEKTPUHECKOrO HanpsXeHus
B Tene. OAHO U3 NPOSBNEHUA STUX BbI3BaAHHLIX HanpsbkeHun (popmyna BB.1) — Bo3BblWeHNE « T» B 4acTW BOSHLI
3MNeKTpoKapAnoOrpaMMbl Ha BLICOKUX CTaTUYECKUX MOMNeBbIX YPoBHSAX [23]. B TeveHue cuctonel nepemeltiatolieeca cepaue
W MOTOKWU KPOBW BbI3bIBAIOT HanpsbkeHWe Tera 6nuskoe K amnnutyae U pagoM ¢ BpEMeHeM CepAeqHOro Lukna BOMHbLI
«T» [23]. OsuxeHne cTeHKn rpyAHOIA KNETKN B TeYeHUe AblXaHWA B CTAaTUYECKUX MarHUTHLIX NONAX BbI30BET ManeHbkue
HanpsbkeHUs B Tene. LLeHk [24] cBA3an ronoBOKpyXeHWe, UCNbITAaHHOE NepPCoHarnoM, paboTaloWmUM OKOSMO BbICOKUX
MarHWTHbIX NoneW, ¢ AaBneHneM, NpPousBeleHHbIM B NONYKPYrNbIX KaHanax BHYTPEHHEro yxa, Bbi3BaHHbIM ABUXEHWEM
anekTpuyecknx obnacrei.

JInuuna anekTponepeaayn 6noacdpdpekros n MP

HI/I3K0ypOBHeBbIe NOCTOAHHbIE U ANHaAMUYECKME MarHUTHbIE NOoNnA, CBA3aHHbIE C JIMHUAMU aneKTponepeaadu,
urpaloT onpeaeneHHyo ponb B BO3HUKHOBEHUU paka, 3Ta npobnema HefaBHO npuobpena Gonbluyto rMacHOCTb. 3nuae-
MUonorun4eckmne nccnenoBaHuA Stb(bel(TOB noaBepraHuAa NOCTOAHHbLIX Xutenewn BO3AEI7ICTBI/IF|M TIUHWIA anekrponepegav
¢ TokoM B 50 1 60 'y nokasanu Hanuyue JOMOMHUTENBHONO pUcka BO3HUKHOBEHUS 3aboneBaHMWii pakoM B JETCKOM
BospacTe [25] — [31]. OgHaKko cTaTUCTUHeCcKOe 3HaYeHWe NoryYeHHbIX faHHbIX 6610 cMelaHo. MpubnusuTensHo nomo-
BMHa UccrefoBaHuWii B3pOCNoro HaceneHus, nojsepraroLlerocs Bo3geNCTBUAM NIMHUIA anekTponepedad, nogTeepauna
adpheKThl BO3geiAcTBMA. BMecTe ¢ TeM, TONBKO O4HO UCCrefoBaHUe NOATBEPANNO cTaTUCTUYECKoe Bo3aencTane. [pyrue
uccrnefoBaHUs He MoKasanu HUKakux addekToB. BbinM npoBefdeHbl HECKONBKO UCCNneaoBaHWin NpothecCUoHaNLHOro
Bo3geincTBua nonsamu TokoB 50 — 60 Iy [25], [32] — [36]. CHoBa pesynbraThl OKasanucb CMeLaHHbIMU U onpefeneHbl
Kak cTaTUCTUYeckoe 3HadeHue. OTU UccreqoBaHUs ycTaHaBMNMBALKOT, YTO MUNMUrayccoBCKME MONA HUXE, YeM Te, KOTo-
pble UMEIOT eCTECTBEHHOE NPOUCXOXAEHUE, BbI3bIBAOT BU0adhdekTsl. Konn4ecTBEHHO-UHTYUTUBHAA rMNOTe3a U cMe-
LaHHble 3KCnepuMeHTarnbHble pesynsTaTel HegaBHO npusenn BepHxapga [37] k BbIBOAY, {YTO HEOBXOAUMEI 4OMOSHM-
TenbHble UCCnefoBaHuWs, YTOObl PasbACHUTL 3TOT BOMPOC. ECTh BaxHbIe pasnuyus Mexay nofsepraHusMU Bo3geit-
CTBWMA nNWHWIA anekTporepefad W rofBepraHUsMU BO3AEHCTBUN, € KOTOpbIMKM cTankusatotes B MP. OpaHo wu3
pasnuuuii — To, YTo MP MarHuTHble Nons SABMSATCA CTAaTUMECKUMW, B OTMMYME OT MOnel MUHUU 3SnekTponepedadu
¢ TokoM 60 'Y, [pyroe oTnnM4nMe — OTCYTCTBME KOMMOHEHTa 3NeKTpUYecKkoro nons, cBAsaHHoro ¢ MP nocTosiHHBIM Mar-
HWTHBIM noneM. [pednoXeHHbI MexaHusm ans 6uoaddekToB Noboi LONONHUTENBHOW HU3KON YacToThl (OHY)
BKntoYaeT B cebs pe3oHaHC LMKNOTpPOHa WOHOB KarnbUusa [38]. Takoih MexaHU3M npegnonaraeT Kak MarHUTHoe nore
(koTopoe MOXeT 6blTb JUHAMUYECKUM), Tak U OpTOroHanbHOe SreKTpUYeckoe none, U3MeHsoLeecs B YacToTe peso-
HaHca LMKIOTPOHa, BO3MOXHO, KanbuusA. YacToTa pesoHaHca LWKIOTPOHa Afs MOHOB Kanbuna — 38,4 Mu/lc. 3emns
UMeeT cuny MarHuWTHoro nons npubnusutensHo 0,2 'c YacToToi 0,5 L. SnekTpudeckoe none YactoToit 60 My notpebo-
Basno 6bl OpTOroHansHoe MarHuTHoe none cunoit 1,56 'c AN pesoHaHca LMKNOTPOHa MOHOB Kanbuus. Takas KoMbuHa-
LM SNeKTPUYECKUX U MarHWTHLIX Morei MoXeT NPOoU3ONTW OKOMO NMUHWIA anekTponepedad. B marHutax 1,5 Tn opToro-
HanbHoe anekTpudeckoe none B 576 Ky TpebyeTca ANA pe3oHaHca LUKIoTpoHa. Pe3oHaHcHasa Yactota B MP-OBOPY-
OOBAHUW Gonee 4em B ABa pasa MpeBbILLAET 3HAYEHUE PE3OHAHCHOW YacToTkl LMKMOTPOHa ANA Kanbuua AnA
TOrO e CaMoro MarHuta. He npucyTCTBYEeT HUKaKoro areKTpUYecKoro Mons OKOMo 4acToThl Pe3oHaHca LMKNOTPoHa
B MP-OBOPYOOBAHWW, Tak kak ucnonb3yeTcs anekTpoMarHuTHas salmTa. OTa 3awuTa orpaxzgaeT oKpyxaroLLyto cpegy
oT MP-curHanoB v NpensTcTBYeT CUrHanam U3 okpyxatoLlei cpeabl yxygwmTte MP-usobpaxeHus.

Opyrue npeanoXeHHble MEXaHU3Mbl AN cTaTUHECKUX nonei Buosddekros

CKOpPOCTE XMMUYECKUX peaKLWid, paBHOBECUE U KOHLUEHTPaLuW Mornu 6bl BbiTb M3MeHeHbl, ecnu Bkl HekoTopble
Wnun Bce peareHTbl UMK NPoAYKTEl UMENU MarHUTHbIE MOMEHTBI, KOTOpble 3HAYUTENbHO U3MEeHUNN Bkl TepMOANHAMUKY
peakuum [16], [17], [24], [39] — [41]. OgHako B nonsx fo 4 Tn TepMOAMHaAMUYEcKUe COCTaBMsALME [OMKHbLI BbIThb
HeaHayuTenbHbl [24]. BbINM NPeanoXeHsl apyrne BO3MOXHblE MeXaHu3Mbl ANns 6Mo3addPeKkToB NOCTOSAHHOO MarHuT-
HOro Mnons, HanpuMep TYHHENbHLIN addekT Ana npoToHoB B JHK n3-3a 3aMeHeHWid B NoTeHLManbHON BbICOTE,
BbI3BAHHOMN CTATUYECKUM MarHWTHbIM nonem [40]. Opyrne MexaHuambl 6binu obcyxaeHbl B 063opax [16], [24], [37], [40],
[42] —[46].

v (BB.3)
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Habnioaaemoe nocrosiHHoe none 6uoachcekros

OKcnepuMeHTarnbHble UCCre,0BaHUA NOBLIWEHUA T-BOSHbI 3NEKTpOKapAMorpaMMbl — €AUHCTBEHHOE HeMexa-
HUYecKoe NocTosiHHoe none 6noadpdeKToB, KOTOpOE WKUPOKO NpU3HaHO. 3To pacnpocTpaHsaeTea Ha MNALMEHTOB, pas-
MeLLieHHbIX B CTaTU4ECKUX NOJSAX, 3HaYEHWeM, No KpaitHel Mepe, 0,3 Tn. lpudnHa 3TOro SBNEHUA HaAXOAUTCA CcKopee
B 6uonoruyeckoil cepe, YeM B pesynbrate Bo3aencTBUA. MOTOK KpOBU NPUBOAMUT K BbI3BAHHOMY HaNPSKEHUIO, KOTOpoe
npuBoAUT K Belbpocy T-BonHbl. He obHapyxusaeTca HUkakux HebnaronpusTHeix adpdekTos; ¢ MALMEHTA npogonxatot
CHUMaTb 9eKTpoKapAnorpaMmy HOpMaribHOro Buga cpasy nocrnie CHATUSA BO3[eACTBUA MarHWTHoro nons [16], [23].
OTtmeTumMm, yto [hrkexeHcoH n ap. [71] Takke Hawnu 17 % ysenuyeHue ANUHbI cepAevHoro yukna nocne 10-MUHYyTHOroO
Bo3felcTBuA norneM B 2 Tn. [nuHa cepfedHoro uukna Bo3spartuiacb K HopmarnbHou Yepes 10 MUH nocne Bo3aein-
CTBUSA U ocTaBanacb HopmanbHon 22 4 cnycTts. MocTosHHbIE MarHUTHbIE nons, ucnonbsyemole 8 MP-OBCITIEAOBAHUN,
He MPUBOASAT K YBENUUYEHUAM TemnepaTtypbl Tena [47], kak 6bino npeanoxeHo [48]. KaxeTcs, HET HUKaKUX MyTareHHbIX
appekToB [16], [42], [49]. OaHako Happa u ap. [70] o6Hapyxunu, 4yto npoctoe 30-MUHYTHOE BO3AeiCTBUE Ha MblLew
nonem B 1,5 Trn BbI3Bano 15 % cokpalleHuit, OTHOCALLMXCA K cnepMe sindka Ha 16-ih u 26-i gHW nocne BO3[EUCTBUSA.
He oBHapyxeHo BMUAHMWIA HA NPOBOAUMOCTb HEpBa U B NaTeHTHbIA nepuog [50] — [52]). Bo3byauMocTb HepBa ABnaeTca
Unn HesaTpoHyTol [S50], WMnM 3HauuTenbHO YyBenuduBanach [51] BLICOKUMU CTaTUYECKUMWU MarHUTHBIMU  NONAMW.
MHorne us npeanoXeHHbIX MEXaHW3MOB MOryT NPUMEHATLCA B NOMe OYeHb BBICOKOW CUMbI, HO, OMEBUAHO, OHU He
BHOCAT 3HAYUTENbHbIA BKNaL MPU MOCTOSAHHBLIX MarHUTHBIX NONAX HUXe 3HadeHus 2,0 Tn. Hanpumep, ATKMHC nokasan
[63], 4To Npu HopMmankbHOW TeMnepaType Tena TepMoAWHAMUYECKUE PaACCMOTPEHUA TpebyioT, YToObl 3HaYeHUe craTu-
Yeckoro nomns 6blno, No KpaHe mepe, 10 Tn ANA BO3HUKHOBEHUA CYLLECTBEHHBLIX USMEHEHWUI B CTPOEHUU hepMeHTa.
Buksco u Bapax nokasanu [20], 4To nons CTONb Xe BbICOKUE, Kak 24 Tn, okasbiBanu 6bl ToNbko HeGonblLUuoe BNUsHUE Ha
npoBoAuMOCTb HepBa. HegaBHo KuHoun, Amarydn u Tendopa nokasanu [72], yto ctatudeckne nons sHadeHvem 10 Tn
He AOMXHbI BbITb NPUHATLI BO BHUMAHWE C TOYKN 3PEHUS HaNpsXKEHWN, Bbi3BaHHLIX B aopTe. EcTb Heckonbko B 3HaUuU-
TENbHOW CTeneHn HeMoATBEPXAEHHbIX coobweHuit o BruoaddekTax NOCTOSHHOrO MarHUTHOro nons. MNoTpebneHue kuc-
nopofa, kak Habrntoaanu, 6el110 HECKONBKO NOHUXEHO B AYelKaxX NOYKW U NeYeHn 3MOpPUOHa MbLILLM B MOMSIX 3HAYEHUEM
0,7 Tn [54]. Opyroe uccnegosaHue, of4HaKo, HE HaLWNO HUKaKKUX adpdekToB B none 0,6 Tn [55]. O npoTuBopeyaLux pesyrnb-
TaTax COO6LL[aPOT OTHOCUTEJIbHO reMaTosiornn XMBOTHbLIX, Ha KOTOPBIX BOSAeﬁCTBOBaJ'IO B TeYeHUue MHOIrmx Heflenb BbICO-
Koe cTaTudeckoe MarHuTHoe none [56] — [58]. EcTb HecKonbKko 0BG30pPHLIX CTaTel, KOTOpbIe UCCNEAYIOT 3T obnacTtu
6onee rnyboko [16], [24], [37], [40], [42] — [46]. OkcnepumeHTanbHas paboTa No cTaTudeckuM nonsM okono 2 Tn Gbina
Ge3pesyneraTHol. MNpasag u Ap. [66] BosgencTBOBaNu Ha sila neonapaosoi narywku nonem 0,15 unu 4,5 Tn u He
oBHapyXWUNn HUKaKux pasnuunin B 3TUX rpynnax u rpynne, He noABeprasLueiica BO3[eACTBMIO. M3 3TOro OHU 3aKmouunu,
YTO MarHuTHele nons go 4,5 Tn He oka3bIBalOT BNUAHUA Ha paHHee pa3suThe. LLeHk u ap. [67] obHapyxunu yBenumyeHus
BEPOSATHOCTM FrONoBOKpYXeHUs B none 4 Tn no cpaBHeHuto ¢ 1,5 Tn y Ao6poBonbLeB. KpoMe Toro, OHU Hawnm ctaTucTu-
YeCKM CyLLEeCTBEHHOe yBenuyeHne TOWHOTLI, METarnMYecKoro BKyca n Apyrmx apdekros.

PeiinmaH, KnaBo n Box [68] nogBepranu Bo34eiACcTBUIO SYEWKU OMYyXONN YerioBeka MarHUTHLIM nonem 7 Tn B
TeyeHue 64 4. OHW HalunK, YTO cTaTMYecKoe Mofe yMeHbLUIarno Y1cro XU3HecnocobHbIX sveek onyxonu Ha 19 % ans
MenaHoMbl, Ha 22 % Ans KapuuHOMbl SIMMHUKOB, U Ha 41 % Ansa numdombl. Kpome Toro, oHU He Hawu HUKaKoro
CBMAETENLCTBA ANA U3MEHEHMWA B LMKnax pocta suveikm unm B 6onblumx dparmenTax JHK. B apyrom uccnegoBaHum
Kpoekep v ap. [69] He HaWNM HUKaKUX Pa3nWUYUil B LUWLLIKOBUAHOM TerMe UNU YPOBHE MENaTOHWHA B CbIBOPOTKE KPbIC
nocne sosgencrtansa nonsmu 0,08 unu 7 Tn.

Snuaemuonornyeckue UccnefoBaHUs BO3JENCTBUA Ha YenoBeKa BLICOKUM NOCTOAHHBIM MarHWTHbLIM NONEM
6binu caenadbl B pabotax [59] — [63]. JaHHble OTHOCMTENBHO POCCUIACKUX Paboumx WHAYCTpUanbHbIX NpeanpUsTUR,
Ha KOTOpbIX BO3jeiCTBOBanM B TedeHue Mx paboTbl U NOCTOSHHLIE, U HU3KOYACTOTHbIE MarHuTHele nons go 0,1 Tn,
cofepXaT MHOrO CyObeKTUBHBLIX HabniofeHuii (HanpuMep, rornosHble 6omu, 60nK B rpyaun, ronoBoKpyxeHue) [62], [63].
3T uccnefoBaHUA Takxke UCTILITLIBANU HEJOCTATOK B afileKBaTHbIX CPeACTBaxX KOHTPONSA U3-3a YCNOXHAWMUX HaKTo-
pOB, TAKUX KaK Hanuyne XMMUKaToB Ha paboyeM MecTe. B oTnnume oT BhILLEYNOMSAHYTOrO, UCCREA0BaHUA aMepPUKaHCKUX
pabounx, koTopble paboTaloT C BLICOKUMU MarHUTHBIMU MOMSIMM, He MOKasanu HWUKaKUX onacHbiX 3¢hdeKToB B NONAX
0,5 Tn, kak noka3aHo B pabote [59], u uccnegosaHus B nonsix 2,0 Tn 8 [60]. B To BpeMaA kak uccnegosaHuns B stoil obnactu
AOCSKHbI 6bITb npoAoJPKeHbl, HET HUKaKoro cBuaeTenbCcTBa, YTo BO3AEI7ICTBI/IF| cTaTu4eCKkuM MarHUTHbLIM MoJfieM MeHbLUe
Yem 2,0 Tn nogeepratot NMALIMEHTA onacHoctu. OgHa obrnactb 6ecnokoiicTBa — onacHbl M CTaTUMECKUe MarHuUTHbIe
nona Ansa Oyaywmx feTteil GepeMeHHbIX paboTalomMX XXEHLUH, NoABEpraloUXca BO3AENCTBUIO 3TUX Monieid. [ns
AokasaTenscTBa abcontoTHol 6e3onacHocTu TpebyeTca 6ecKoHeUHOe YUCNO IKCNEPUMEHTOB, B NIUTepaType A0 HacTosi-
LWero BpeMeHU HET HUKaKOro CBUAETENbLCTBA, YTO BO3[EACTBUE CTATUYECKUM MarHUTHBLIM NOMEM SIBIIAETCHA OMNacHbLIM.
HeaasHuit anugemMuonoruyeckuii 063op [61] ns MP-texHonoroB B CoeAiMHeHHbIX LLITaTax He Halwen HUKaKoi Koppensi-
uun Mexay Bo3eCTBMEM BbICOKMM CTaTUMECKUM MarHUTHLIM MOSIEM U CNOHTaHHLIMKU abopTamu, BecnnogneM, HU3KOM
Maccoi Npu poXAEeHUM UNU NpexaeBpeMeHHbIMU pofaMu. YeHo nayuun 3aMOpuoHanbHOe pasBWUTHE NSryllek B none
6,34 Tn n Hawen, 4TOo OLICTPLIA packon, YMHOXeHUe sYeilku u anddepeHunpoarHne 6binn He 3aTpoHyThl [48]. Kew
TaKKe uccnefosana smMbpuoHanbHoe pasBUTME FAryLUEK B BEICOKUX CTAaTUHMECKMX MNONAX U He Haluna HUKakux Hebna-
ronpusitHbix acgpdekToB [64]. MakPo66u Mayunmn 6epeMeHHbIX MbllLed B rPagUueHTHbIX MarHUTHLIX MOMAX WM He Hallern
HUKaKoro Bo3fieicTByoLlero adpdpeKkToB Ha YMCIo NOMeTa Unu Temn pocTa [65].

MocrosiHHbie nona: lNMpodeccnoHanbHble TpeboBaHusa 6e30NacHOCTU

B tabnuuye BB.1 npeacTtaeneH cnucok npodeccuoHanbHeiX TpeboaHuit 6e3onacHocTu. OH BKIOYaET cTaHhapThl
[74] — [77] HaunonanbHoro Paguonoruyeckoro Ynpasnenus 3awutel (NRPB), ucnonbsyemoie B BennkobputaHuuy,
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AmepukaHckoro KoHrpecca lMNpaButenbctBa MHaycTpuansHbix MrueHuctos (ACGIH), HauuoHanbHoi NabopaTopuu
JlopeHc Ineepmop (LLNL) n AscTpanuiickoit JlydeBoit JlabopaTopun (ARL). Bee cTaHgapThl ycTaHaBnueatoT TpeboBaHuA
6e30MacHOCTU K «403aM» MOCTOAHHOrO MarHUTHOro nond, HaxogdAwwmmces B npegenax 200 unu 60 mTn. MpuHATUE 3TUX
npeaenoB oTHocUTCS K 8-4acoBoMy pabodeMy gHH npu 0,5 Tn; Tonbko ofWH Yac B AeHb MOXET BbiTk NpoBefeH B nofe
ypoBHeM 60 MTn. Hay4Hoe ocHoBaHWe ANS TakMX NpedernoB Jo3bl MOCTOSAHHOrO MarHWTHOro Mofs OTCYTCTBYeET. EcTb
cchlfika [78] o cpegHeM kBagpate (r.m.s) HanpsKeHnsa Huxe 1 munnusonsta. O4EeBMAHO, YTO KPOBAHOE AaBrneHue
MOXeET 3Ha4YuTeNbHO MNOAHMMATBLCA B BLICOKMX CTaTWYECKWX MOMsSX, YTO BeAeT K OrpaHUYeHUIo NpogosiKUTENsHOCTH
BO3JeiCTBMA NOCTOSHHLIX MarHWTHbLIX nonei. 31o ByAeT paccMOTPeHO B credytolleM pasgene U, Kak okasanock, 3To
6ecnokoicTBo 6bI10 He obocHoBaHo [79]. OgHako npodeccuoHarnbHele TpeboBaHWA K BO3LEACTBUAM NOCTOSHHOrO
MarHWTHOro NonsA Ha OCHOBe [03bl coxpaHsAtoTcs. B Byaywem TpeboBaHus cTaH4apToOB K BO3JEACTBUAM MOCTOSAHHBIX
MarHuTHbIX nonei ot MP MoryT ObiTe OGHOBNEHDI.

Tab6nuuya BB.1— lNMpodeccrmoHanbHble TpeboBaHUA K MOCTOSHHOMY MOS0

CpegHee BpemA CpegHee Bpems
MeToUHUK 4ns Bcero Tena Mzz:‘:gnyT':n'im ONA KoHeuHocTen “f“a):(;":e:\gg-'ﬁﬂ
8w B8 u)
MexgyHapoaHaa Komuceuna no 3awurte
HeatoMHoi pagunaummn (ICNIRP) 200 mTn 2Tn — 5Tn
HauuoHansHoe Paguonoruyeckoe Mpa.-
neHune 3awuTtel (NRPB) (Benukobputa-
HUS) 200 MTn 2Tn 200 MTn 4Tn
AmMepukaHcknin KoHrpece lMNpasutenscrea
MugycTpuaneHelx MurueHnctos (ACGIH) 60 MTn 2Tn 600 MTn 2Tn
HauunoHanbHas NMabopaTopus NMopeHc
Jlneepmop (LLNL) 60 MTn 2Tn 600 MTn 2Tn
AscTpanuiickasa ydyesas Jlabopatopus
(ARL) 60 mTn 5Tn 200 mTn 10 Tn

MNocTosiHHbIE NONA: MexaHn3Mbl Ansa npocdeccuoHanbHbIX Npobnem

Kak 6bino o6cyxaeHo Bblle, B MPUCYTCTBUMU MOCTOSAHHLIX MarHUTHLIX Norei dheppoMarHMTHbIe MaTepuarnsl MoryT
UCMbITEIBaTL NepeBofHble curbl K obnacTAM 6onee BbICOKOW cunbl MarHUTHoro nons [24]. ®eppoMarHUTHeIE 06bEKTHI
MOryT TakKe UCMbITbIBaTb BpaLLaoWUid MOMEHT, UMEIOLLMIA TEeHAEHLMIO BbipaBHUBATb MX MarHUTHbIE MOMEHTHI K NOCTO-
AHHOMY MarHUTHoMYy nosto [24]. [pu NepeMeLleHnn anekTpudeckn NpoBoAsliMe 06beKTbl MOrYT UCMbITEIBATbL CUSbI 1
BpaLlaroLime MOMEHTLI B MOCTOSAHHLIX MarHUTHLIX NOMsX Mo 3akoHy JleHua [24].

MoTeHumanbl noToka [22] MoryT HbITe Bbi3BaHbl B MPOBOAALUMX XKUAKOCTAX (TAaKUX Kak KPOBb), NepeMeLlatoLLmxcs
Yepes cTaTU4ecKWe MarHuTHele nons. Bel3aBaHHbIe NOTOKOM MOTeHUWanbl SABNAIOTCA NPUYMHOA BO3HWKHOBEHUS apTe-
aKToB, 3apernucTpupoBaHHbIX Ha anekTpokapauorpamme (3KIM) [23]. BoicTpoe ABMXKEHUE rosioBbl MOXET co3fjaTb Ha-
NpsXeHNe B NOMYKPYIMbIX KaHanax BHYTPeHHEro yxa, NpeBolluatoLlee nopor BOCMPUATUASA FONoBOKpYXeHus [24]. TeopeTu-
Yyeckue npefckas’aHus MoBbILLEHUS KPOBAHOro AaBneHns, BLISBAHHOMO MOTOKOM, OYEBUAHO, BIUANMN Ha npodeccuo-
HanbHble TpeboaHuA GesonacHocT. OAHaKko 3HadeHue aToro addekra oKasbliBaeTCcs Ype3sbldailtHO Mansim [79].

[MOTOK, BbI3BaHHLIA MOTEHLMaNoM SMeKTPUYECKoro noms, MOXeT NPOW3BECTU YBenUYEeHUe T-BOSHbI Ha 3reKTpo-
Kapauorpammax. 3T anekTpudeckne nons E moryT 6biTb NonyyeHsl U3 ypaBHeHus (BB.4) (cMm. pucyHok BB.1)

FD :
V = == =vBDsin(6).
7 (0) (BB.4)

OTO aneKTpuU4ecKkoe Mose OPTOrOHaNbHO MIIOCKOCTU, CoAepKallel BEeKTOp CKOPOCTW MNOTOKa W MOCTOAHHOro
MarHuTHoro nons. Camas BbiCOKash CKOPOCTb MOTOKa COBMajaeT Mo BPEMEHU C T-BOMHOW Ha 3neKTpokapAuorpaMmme.
Hanpumep, nukoBas ckopocTb kpoBu — 0,6 m/c [40], noTok u noctosiHHoe none o6pasytoT yron 30 °, U guameTp
apTepuu paseH 0,02 M, Torga Bei3BaHHOE HanpsxeHne — 9 MB. CpaBHWBAIOT STOT pe3ynsraT ¢ TUMUYHON SnNeKTpoKap-
jvorpammoi aMnnuTyasl BonHel R Ha 10 MB. Monyvatowmeca T-BbINYKTOCTU UCYE3AKOT C MOCTOAHHBIM MarHUTHBIM
nofieM. T-BbIMYKOCTU, MNpefnonararoT, He UMEeKT HWKakoro 6uonorndeckoro 3HadeHus. OgHako HeT HUKakux yrpos
Ge3onacHoCTH, Mo KpailHelh Mepe, B nonsx Ao 7 Tn. OTMmedeHo, 4To B Gonee Bbicokux nonsx MP-OBOPYOOBAHUA
MALMEHTA Heobxoaumo pacnonoXuTb napannesbHO NMOCTOAHHOMY MarHMTHOMY Mofto. B aopTe MOryT BO3HWKHYTb
MUKOBLIE CKOPOCTU KposoToka [80]. NpuHMMasn Bo BHUMaHWe, YTO aopTa BbIPOBHEHA MO JIMHUAM NOCTOSHHOMO MarHUTHO-
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ro nons, cregyert, 4to Ans TunuyHoro MP-OBOPYOBAHWS Bhi3BaHHOE aneKkTpudeckoe nome AomKHO ObiTb ManbiMm.
3aTeM paccMaTpuBaloT NpeCcTaBUTENS NepcoHana, CTOALEero B NpoMexyTke MarduTa. Ana atoro cnydas 6 npubnusu-
TenbHo paBeH 90 °, v BbI3BaHHOE 3neKkTpudeckoe nosne ysenuyusaeTca. Pennnu [81] oLeHuUm, YTo anekTpuyeckoe rnore B
6,2 B/M HeobxoaMMo, UYTOGLI NMPOM3BECTU cepAedHOe BO3BYxJeHne B camoil YyBCTBUTENBHOW Nonynsauun B TeYeHWe
BpPEMeHM ckaTa rpagueHTa sHauuTensHo Gonblue 3 Mc. B TedeHne BpemeHu ckaTa rpagueHTa 600 Mc (6onee TUNMYHOIO
ans MP-OBOPYOBAHWA) cepgedHoe Bo30yxAeHWe B CaMblX YyBCTBUTENBHBIX NOMYNALMAX NoBbILLAeTcA npubnuau-
TensHo Ao 31 B/M. CepaedHoe Bo3byxaeHue B caMoil YyBCTBUTENMbHOW Nonynauuy TpebyeT, YTobbl MOCTOSIHHBIE MarHuT-
Hble nons Gbinu, Mo KpaiHei Mepe, 10 TN (BpeMs cKaTa 3HaunTenbHO Gonblie 3 Mc, HO Bonee TUNWYHO NPUBNM3K-
TenbHo 52 Tn B TedeHWe BpemeHU ckaTa 600 mc).

Bbino 66l pa3yMHO MPOBECTU aKCNepuMeHTanbHble nccrnefoBaHus 6e30nacHOCTU cepaLa nepej cosfaHuem
OTKpbITbIX MarHuToB ans MP-OBOPYAOBAHWA ¢ YpeaBblvaiiHO BEICOKMMU MOMSAMU.

TopmosHas

/

MoTok KpoBu

v (CKOpOCTb)

KpoBOTOK TOPMO3HOW CUMbI:

E=emfID=v By sin(a)~ 0,6 B/Mm — apTedakT T-BoNHbI,
E, MuHMMU3NpoBaHHbIA Ansa ocu NMALMEHTA no Z,

1 % cepgedHoe Bo3byxgeHne — 6,2 B/m.

TopMOaHbIe CUMbl: F coqv X By X By — HesHadawmii BP
appekT KenTHepa u ap. [79]

PucyHok BB.1 — lNocTosiHHOE MarHuTHoe nosie: noTeHuuarnsl NoToka

KpoBb, Tekyljasi B CTaTU4ECKOM MarHWTHOM rofie, MPOM3BOAWUT MOTEHLUMan noToka, NpPonopLuoHanbHbI CKOpOC-
TH, CTATUYECKOMY MarHUTHOMY MOS0 W Yriy MexAy HUMU. TOpMO3Hasi cuna, HanpasfeHHas NpoTUB KPOBOTOKA, Takke
CO3[aeTcs, HO ee BeNn4uHa ABnseTcs PU3NoNorniyeckn HesHaqallei, no kpaHeh mepe, o 5 Tn.

BbisBaHHOE aneKkTpuyeckoe rnofe co3facT MOTOK 3apsXeHHbIX YacTUl Mo 3MEeKTPUYECcKoMy Nonto. STU 3apsKeH-
Hble YacTulbl, NepemelLlalLMecs OpTOroHanbHO B MarHMTHOM rofie, UCTbITLIBAIOT CUIly, KOTOpas HanpaefneHa NpoTuB
KpoBoTOKa [22] (cM. pucyHok BB.1). OueBungHo, aTa cuna, kak npeanonaranu, Morna 66l NpUBECTU K YBENUYEHUIO KPOBSA-
Horo AaeneHusa. OaHako, KeiAtnu u ap. [79] nokasan Kak TeopeTU4ecku, Tak U SKCMEPUMEHTANBHO, YTO 3TOT 3P EKT He
npefcTaBnsieT HUKaKoro WHTepeca.

BakntoyeHus

MosBnseTca HeGoMbLUOE KONMYECTBO CBUAETENBCTB O BpeAHbIX addekTax OT BO3eACTBUA CTAaTUHECKOro MarHuT-
HOro rnons (skcnepuMeHTaneHo o 7 Tn B 3ToM 0630pe). TeopeTudecku Npobrnembl HauYMHAKOT BO3HWUKATb NpU Nonsx
10 Tn. Beinu ns3aaHel 063opbl 06 ahekTax BO3AEWCTBUA CUITBHBIX CTAaTUHECKUX MarHUTHLIX nonei [82]. 3Tu u apyrue
0630pbl U faHHbIe NPUHYAUIM aMepUKaHCcKoe YNpaBneHWe no caHUTapHOMY HaA3opy 3a KayeCTBOM MULLEBLIX NPOAYK-
TOB U MEAMKAMEHTOB MonaraTb, YTO cTaTu4eckne obnacTi Hike 4 Tn He SIBNAIOTCH NPUYMHONR 3HAYUTENBHOrO pucka [73).

6.8.2, nepeuncnenue 11), BCMIOMOIATENbHbLIE YCTPOMCTBA

CregyeT NpuHATE Mepbl NPefoCTOPOXHOCTU Mpu oT6ope npubopoB AN HabniogeHus 3a PU3NONIOrMHECKUM
coctosiHueM MALIMEHTA 1 npuHagnexHocTe K HUM. OHU AomkHbl BbITb cneuuansHo npucnocobneHbl 4na paboTwl
¢ MATHUTHO-PESOHAHCHbBLIM OBOPYAOBAHWMEM (Hanpumep, kabenu ans SKI 4omkHEl UMETH BBICOKOE 3MEKTpU-
Yeckoe conpoTuenerune). Magenua n3 anekTponpoBoAALLUX MaTepuanos, 3a UCKITIOYEHUEM TeX, KOTopble JOoMKHbEl UMETb
HenocpeAcTBeHHbIA KoHTaKT ¢ Ternom MALUMEHTA no npepgHasHayeHuto (HanpumMep, anektpoabl Ans 3SKI), AomxHbl
6bITb anekTpudecku usonuposaHsl oT MALIMEHTA. Kpome Toro, ecnn 3T usgenus moryT conpukacatecst ¢ MALUMEH-
TOM, oHU gonxHel BbITe cHabxeHel Tennounsonsumein. MUSTOTOBUTESN npubopoB AOMKHEI NPEeAOCTaBUTE UHCTPYKLMIO
no pasMmeLleHuto nposofos 1 kabenew, Haxogswwmxes s6nuan MAUMEHTA (Hanpumep, Bo nsbexaHune obpasoBaHus
3aMKHYTBIX NeTenb). 3TN Mepbl AOMKHBI CHU3UTb MHAYKLUMOHHBIE HAaBOAKW OT BbICOKOMACTOTHBLIX KaTyLUeK, KoTopble MOryT
ABUTLCA MpudnHon nonyyenus NMALMEHTAMU oxoros, a Takke BHECTU JOMNOSNHUTENBHLIE NMOrPELLHOCTM B MOKas3aHUs
npuéopos.
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6.8.2, nepedncrieHne ss)

B pononHeHWe K MHdOpMaLMK, YyKazaHHOW B mepeyucrieHum cc) 6.8.2 Ha npoueaypax CKOpoil MeaWUUUHCKOW
nomoLyn M nepeuncneHumn ff) 6.8.2 Ha xnAKMX 1 rasoobpasHbix KpUoreHax, aToT NyHKT obecneunBaeT UHopmMaumio,
noagxoasALyro Ans AaHHOMO KPUTUYECKOro MONOXEHMWS, KorAa ras renuii MNoKMaaeT MarHuT U pacnpocTpaHaeTcs B NoMe-
WeHnn obcrnefoBaHUA UNKN APYrMX CMEXHbIX NoMelleHusix B TeueHue KBEHY. 3Ta cutyaums mMoxeT NpUCYTCTBOBATD,
Korja BEHTUNbHas CMCTeMa CBepXMPOBOASALLEro MarHUTa He cpabaTbiBaeT YaCTUUHO UMW NONHOCTLIO B TedeHne KBEHY
MarHuta. B 9TOM crnyvae MOXeT BO3HUKHYTb PWUCK OMacHOCTM ANS BOBeYeHHoro nepcoHana. MNonesHo obecnevntb
OMNEPATOPA unHtopmaumein Ans YCTaHOBMEHWS 4pe3BblN4alHOro nnaHa AeicTBUN, NpUCNOCOBNEHHbIX K MECTHBIM
TpeboBaHuAM. B To Bpema kak KBEHY sBnaeTcs pefkum crnyvaem, [OMOSTHUTENBHBIA OTKa3 BEHTUNBHOW CUCTEMbI
marHuTa ewe 6onee manoeeposATeH. XoTd Thicaun MP-CUCTEM HaxopsTca B paboTe, GbiN0O TONBKO HECKONBKO
coobLleHUA OTHOCUTENbHO HecYacTHbIX CNy4aeB, NOBMeKWWUX TeNecHble MoBpeXAeHMA Npu Bo3HUKHoBeHun KBEHM.
OpHako M3TOTOBUTENN obsasaHbl ykasblBaTe NOTEHUWaNbHYH ONacHOCTb 06befgUHEHHOrO cnydas W obecnednsaTb
WHopMaLmio, NOAXOAALLYI 1A 3TOro TUNa KpUTuYeckoro nonoxeHnsa. OTMeTUM, YTo UHopMayMsa NOKpLIBAET OYeHb
ManoBeposTHbIA, HO BCe e BO3MOXHO Cepbe3Hblii criyyqail paboTbl co cOOSAMM BEHTUNBHOW CUCTEMBI BO Bpems
KBEHY cBepxnpoBoasLlero Mardura.

Uto Takoe KBEHY? B TedeHne KBEHY MarHuT TepseT cBOlO cBepxnpoBoguMocTb. MarHuTHoe nomne cnonsaeT
BHU3 B TeYEHUE CekyHA — OOLIMHO ANUTENBbHOCTL CMOM3aHWsA cocTaBnseT npubnuamtensHo 20 ¢.

MarHuT HaunHaeT HarpeBaTbes. XKugkuid renuid BelnapusaeTtca co ckopocTeto 500 — 1500 n B Te4eHUe HeCKONb-
KUX MUHYT W BbicTpo paclimpseTca. TOMHOe 3HaYyeHWe CKOPOCTW BbINApPKM 3aBUCUT KaK OT YPOBHS 3anofiHEHWUS, Tak M
OT cunbl Nona marHuTa. MarHuT B 3 Tn MoxeT uMeTb Bonee BEICOKYH CKOpOCTb BbiNapku, YeM Mariut B 1,5 Tn. OauH
TP XWAKOro refivs nepexoauT npubnuautensHo B 700 n razoobpasHoro renus. Mpu MakcUManbHLIX YCIOBUAX 3TO
o3HavaeT npubnuautensHo 1000 M3 rasa. PyuHoe ynpasneHwe KBEHY MoxeT 6bITe HayaTo NyTem akTusaLuu
YCTPOWACTBA 3aKPLITUS KPUTUYECKOro CcOCTOAHMA nons. [Adpyrod uctodHuk ansa KBEHY — cniyuail, korja ypoBeHb
3anofTHEHUs renvsa YMeHbLIaeTCs [0 3Ha4YeHUs, Npu KOTOPOM MarHWT HadYWHaeT HarpeBaTbes. B pefkux cnyyasx cnoH-
TaHHbll KBEHY moxeT Habrirogatbes npu oTCYTCTBUM OBBACHUMBIX OHMEBUAHLIX MpUYMH. LLMneHne unu cBUCTALWME
LUIYyMbl, BbI3BaHHbIe ObICTPO yberatoLmMm NOTOKOM XOMOAHOMO rasa renusi, MoryT conpoBoxgaTe KBEHY. Benblii TymaH
CHWXaeTca K nony rnaBHelM 06pasoM OT BepxHel YacTu marHuta oT 6nusoct nuHum KBEHY m3-3a koHAeHcauum
BOLAHOrO napa 1 Bo3gyxa. [lOTOK rasa renus yMeHbLIAeTCs B Te4eHWe MUHYT. Bosgyx okono HeusonupoBaHHbIX
KOMMNOHEHTOB MarHWTa v nuHum KBEHY KoHaeHcupyeTea, npespalascb B Bofy, U KanaeT Ha non.

Pucku, cBsisaHHble C NOBpeKAeHUEM BEHTUNBHON CUCTEMBI

Llent BEHTUMBHON CUCTEMbI CBEPXNPOBOASLLEro MarHUTa COCTOMT B TOM, YTOObl HAAEXKHO BbikadyaTb razoobpas-
HbI/ renuid Hapyxy. [MaBHbIA ANEMEeHT 3TO cucTeMbl — TpybonpoBog, KoTopeli pazpaboTtaH, YTobbl TpaHCNOpPTUPOBaTL
yberatoLimin ras renusa B 6e3onacHyto OTKpbITYlo obnacTe. BoamoxHocTb Bo3HUKkHOBeHUA KBEHY gomkHa 6biTh y4TeHa
Kak npyu npoeKTMpoBaHUW MarHuTa, Tak U BEHTUILHOW CUCTEMbI CBEpXNPOBOAALLEro marduta. B pesynsrate KBEHY
JomkeH 6bITb NonHocTeio 6e3onacHeIM ANSA NepcoHana. Kpome Toro, HU MarHuT, HW MP-ycTpoiicTBa Takke He [OMKHbI
6biTb NoBpexaeHbl B TedeHne KBEHY. YpesBblvaiiHaa cuTyauusi BO3HUKHET, eCnu BeHTUNbHaA cuctema KBEHY He
paboTaeT. [enuii nerye BosAyxa, HEAROBUTLIA N HeBocMNaMeHsoWwmitca. OfHako, Tak Kak renuil 3amewjaeT KUCNOPOA,
CyLLeCcTBYET pUCK yAYLLIBbSA. KpuoreHHblii renuit, yberatowuil B okpyxatoLLuii Bo3gyx, NPUBoAUT K Genbim obnakam, BO3HWKa-
IOLMM MpU KoHAeHcauuu. OTU obnaka HebnaronpuATHO BRAMSIIOT Ha BMAUMOCTb. Jlloau MOryT He 3HaTb O KonudecTse
renusi, nonagarLLero B MX AbIXarefbHyl0 CUCTeMy. B 3aBMCUMOCTM OT KOHLIEHTpaLyuW renuns, Haxoasawerocs B Bo3gyxe,
HebonbLIOro Yncna BAOXOB MOXET 6biTb AOCTaTOMHO, UTOOLI NpMBECTU K Becco3HaTenbLHOMY COCTOSHUI. KpoMe Toro,
yTeKaloLLMiA renuin YpesBblyaiiHO XONOAEH, YTO MOXET Bbl3BaTb NepeoxnaxjeHne U obmopoxeHue. MocnegHne ceege-
HWUS O MOBPEXAEHUAX, HANOMWHAIOWMX OXOrN (KPUOreHHbIe OXOrM) KOXW, OTHECEHBI K HOPManbHbLIM TEMNEpPaTYPHLIM
YPOBHSAM. KOHTaKT KOXM C XONOAHBIMA YacTAMU UNWN XUAKUM BO3AYXOM MOXET Takxke NpUBECTU K 06MopoxeHuto. Pa3Ho-
obpasne 0TKa3oB BEHTUITbHOW CUCTEMbI CBEPXNPOBOAALLIEro MarHUTa AOMKHO ObiTb NpeAycMoTpeHo. Hanpumep, mo-
XeT NpOU30ITH crieqyloLlee:

- Hebonblune yTeukn: MeHblUee KONWUYECTBO rasa renus BblkayaHo HapyXy Yepes CUCTEMY HarpeBaHWUs U KOHAU-
LMOHUPOBaHUSA BO3JyXa U 3aMEHEHO CBEXWUM BO3AYyXOM. OTO He KpUTUYecKas CUTyauusi, Nnoka CUCTEMBbl HarpeBaHWs
W KOHAMLMOHMPOBaHUA Bo3ayxa BYHKLUMOHUPYIOT, Kak TpebyeTcs. OTU yTeuku — pesyrnbsraTr KOHCTPYKTUBHBIX OLLUMBOK,
KOTOpble JOSKHbI ObITb UCTpaBneHs!.

- BeHTunbHaa cuctema cBepXNpoBOASALWEro MarHATa YacTMyHo He paboTaeT: Tonbko YacTb rasa renus
BblkayaHa HapyXy Yepe3 MHTErpupoBaHHYI0 BEHTUMNBHYIO CUCTeMy. Bornbluee KONUYECTBO refius NPUCYTCTBYET B NOMeELLe-
Hun obcnegosaHmns. CUCTEMBbl HAarpeBaHNA U KOHAULMOHUPOBAHUS BO3AyXa He MOTyT YAanuTb renuii us-3a ero obema.
dopmupytotcs bonblune obnaka, KoTopble HeONaroNnpUATHO BNUSAIOT Ha BUAMMOCTb. [JOMOMHUTENLHO YBeNM4YMBaeTcs
OABNEHWME B noMelleHusx. B 3aBUCMMOCTU OT pasMmepa yTeYKN MOryT BO3HUKaTb ONacHbIE YCroBWA ANsi BOBNEYEHHOro
nepcoHana.

- MonHbIA 0TKa3: BEHTUMNBHAA CUCTEMAa CBEPXNPOBOASALLEro MarHuTa NONHOCTLIO OTKasblBaeT, HanpuMep, Yepes
GNOKMPOBKY UK NpepbIBaHWE NUHUW. Bce KONMYECTBO rasa BbikavyaHo B NoMelleHne obcnepgoBanus. Ecnu He cnepoBa-
nW npeaBapuTENbHO YNOMSAHYTHIM TPe6OBaHUAM U peKOMeHAauusaM, YBeNUYUBaeTcsl NoTeHUWarnbHbIi puck notepu
XW3HW B CNyyae MOMHOro oTkasa KPUOreHHOro BEHTUNA.

- [o 1000 M3 rasa nonano B NoMeLLeHNe, KOTOPOe YacTo UMeeT 06beM MeHblle Yyem 100 M3,
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6.8.3, nepeuncnexune bb), CoBMECTUMOCTb NUCTa TEXHUYECKOW cneuundukaLmm

NToroBeI NMUCT cneyudukaLum 4acTo YNoMUHAETCA Kak NMUCT daHHbIX npogykra. OnpefeneHHas wHdopmauus
OTHOCHTENBHO aToro nucta MoxeT nomovb MNMOJIE3OBATESKO oueHWTE cOBMeCTUMOCTL NepudepuitHoro obopygoBaHus
¢ onpegeneHHsiM MP-OBOPYOOBAHMEM. CoBMecTUMOCTb NepudepuiiHoro obopyaoBaHus gomkHa 6eiTb obecneve-
Ha M3FOTOBUTENAMU. B uHom cnydvae MOJIb3OBATESb AomxeH rapaHTupoBaTtb, 4YTo oba Tuna obopypoBaHUs He
HapyLlalT Hagnexallee gpyHKLUMOHUPOBaHWE Jpyr Apyra.

OuyeHb BaXHO MOHATb, YTO KOHurypaums cuctemel MP-OBOPYOOBAHWA MoxeT 3aTpoHYTb Hagnexallyro
paboty nepudepuiiHoro obopyaoBaHus U HaoBopoT. HamnpumMep, ycTaHoBka Gomnee CUmbHbIX CUCTEM rpajuveHTa Ha
MP-OBOPYOOBAHWM moxeT 3aTpoHYTb yHKLMOHAmNEHBIE BOSMOXHOCTU NepucepuitHoro obopyfoBaHusa, Takux Kak
dmanonornyeckunii KOHTPONb U CEHCOPHOE YCTPOMCTBO, NMPUMEHEHHOrO OKOMo oTBepcTUA MarHuTa. [osToMy B criydae
moaepHusauun MP-OBOPYAOBAHUA MOSNB3OBATESb gomkeH coobwmts 06 satom M3TOTOBUTENIO nepudepuitHo-
ro obopygoBaHusi, YToObI rapaHTMpoBaTh 6esonacHocTb U paboTy o6opyaoBaHus [83].

6.8.3, nepeuncnenune cc), KoHpurypauus nomelyeHus obernesoBaHus

B craHpjapTe npefgnaraeTca psAg XapaKTepucTuKk nomelleHus obcneposaHusA. B nomelyeHwn obcnefoBaHus
LOMKHO BbITb CAENaHo YeTkoe pasnuyine Mexay BEHTUMbHOW CUCTEMOW renusa ANs CBEPXMPOBOAALLEro MarHuTa,
Heobxoaumolii B cnyyae Bo3HukHoBeHWA KBEHY, u cuctemoii BenTunsayum NMALMEHTA, HeobxoanMoii Ans exefHEBHOMO
Bo3fyLuHoro nposetpueanusa NMALIMEHTOB. XapakTepucTuku nomelleHUss obcrnefoBaHUs yBenuyMBaloT NPOMEXYTOK
BpEeMEeHW, B Te4eHne KOToporo BO3MOXHO YyaanuTb MALUMEHTA wu3 cucTembl B cnydae BosHWKHoBeHMs KBEHY,
CBAI3aHHOrO0 C OTKA30M BEHTWUbHOW CUCTEMBbl CBEPXNPOBOASALLEro MarHuta. 9T XapaKTepuUCcTUKN NMOMOryT YBEMUYNTL
NPOMEXYTOK BPEMEHU, B TeYeHUe KOTOporo BO3MOXHO yaanutb MALIMEHTA 13 cucTeMbl, B cpefjHeM A0 HECKOMNbKUX
MUHYT. B obwem, pabota cuctemsl BeHTUnAUMKM MALMEHTA gomxHa TwjatensHo npoBepsTbes. HekoTopble cucTembl
BeHTUNAUMKU MALUMEHTA npuHOCAT cBeXuii BO3AyX OT NOTosKa noMelleHusa obenefosaHus. B cnyvyae KBEHY, cBAsaH-
HOro C 0TKa30M BEHTUIBbHOW CUCTEMBbl CBEPXMPOBOASLIEro MarHuta, 3T0 odeHb HebnarompuatHo ana MALUMEHTA,
n paboTa cuctemel BeHTURAUMKM MALIMEHTA fomnxHa 66Tk ocTaHoBNEHa, NPefnoYTUTENbHO aBTOMaTUYEeCKN AaTYUMKOM
nocne obHapyxenns KBEHY. Kpome Toro, moxeT OblTb paccMOTPEHO aBTOMaTU3MPOBaHHOE MpeaynpexaeHne
OlMNEPATOPY Bo BCcex cuTyauusx. PekoMerayeTca npucnocobrneHne MOHUTOpa KACNOopoAa ANS ONOBELLEHUS 3BYKOBBIMU
W BU3yanbHbLIMW CUrHamaMu TPEBOTM W 3akpenfieHne B NOTOJSIKe NoMelleHns obcnepoBaHusa ana Gonee paHHero
npeaynpexaeHuss npu obHapyxeHun rasa renus. Korga BBLINONMHEHO PEKOHCTPyMpoBaHWe nomelleHus obcnegosa-
HUS, AOMKHa ObITb CHOBa NpoBepeHa LieNoCTHOCTL orpaxaeHus PY.

HBepb nomelweHusa obcnefoBaHUA OTKPbIBAeTCA BHYTPb — KOHCTPYKTUBHblE Mepbl Mo obecneyeHuio
6e3onacHocTH

Camas HebnaronpusTHas cuTyauua QAnA nomelleHWs obcrnefoBaHUs BO3HUKaET, Korga ABepb NOMELLEeHUN
obcrnefoBaHUA OTKpbIBaeTCA BHYTPb. B 3TO cuTyauuun HeGonbluoe MOBLILIEHHOE AaBriEHWE W3-3a YTeUKW rasa renus
MOXeT cAenaTb OTKpbITUE LBEPU YpeaBblHaiiHO TPYAHBIM. B 3aBUCMMOCTM OT CUCTEMbl BEHTUNALUKM MOMELLEeHUS
NOBLILLEHHOE AaBreHne MOXeT MNPUCYTCTBOBaTb B TEYEHWE 3Ha4MTeNbHOro oTpeska BpeMeHW. ObecneueHue ycta-
HOBKM yCroBUS B NoMelleHn obcriefoBaHuns, NO3BONAOLWEN NoAsAM AblluaTe BO3AYXOM B NomelleHUn obcnegoBa-
HUA B TedeHne KBEHY, B 3Toi cuTyauun MOXET MOMOYb YBENUYUTL AOCTYMHOe BpeMs ANA BblpaBHUBAHMA AaBrieHUA
B NOMeLLEeHNN.

MNpu aTOi cUTyaLWKn LOCTYMHBI CNeayoLne ansTepHaTuBbI:

- 1Bepb NnepecTpaunBaoT TaK, 4ToObl OHa OTKpbIBanack Hapyxy, B AUCNETYEPCKYIO;

- ABepb 3aMeHsoT PY 3anevaTtaHHON pas3gBuXHON ABepbto. [JormkHo ObiTe o6ecneveHo 3akpblTue ABeEpU Tak,
4YTObbl B Cry4ae BO3HUKHOBEHUA cBepxaaBfieHNs Bbina BO3MOXHOCTL OTKPLITUS 4BEpH;

- HeMoABWKHOE OKHO HabnioLeHUs 3aMEHSAOT OKHOM, OTKPbIBaIOLLMMCS B AUcneTYepckyto, unu PY 3anevataHHbIM
CKOMb3ALUM OKHOM,;

- yCTaHaBn1BaloT NaHernm B CTeHe NoMeLLeHWst obcrefjoBaHus, ABEpU UNKU MOTONKe, KOTOPble MOXHO OTNepeTb
W OTKPbITb HAPYXY B Criydae KPUTUYECKOro NOMOXEHWS UMK NPUHSATL B PacHET NpyU HENpepLIBHOM BblpaBHUBaHUK faBrie-
HWSA B NMPOMEXYTOYHOM MPOCTpaHCTBe. 3TU naHenu TpebyloT 3anedaTaHHoi PY yctaHoBKkW. Mocne oTKpbITUA naHenwu
BLIXO [OMMKEeH MMeTb pas3Mephl, Mo KpaitHell Mepe, 60 X 60 cm2. Mpy NCNOMNB30BaHNM MPAMOYrOALHLIX NaHerel AnuHa
6onee KOPOTKOW CTOPOHBI AOMKHA COCTaBnNATL MUHUMYM 60 cM. Kpome Toro, pomkHO 6biTb o6ecneyeHo nerkoe
yAarneHue naHenu ycunusamm ofHoro yerioeeka. [JOMomHUTENBHO JOMKHO BbiTb cobniofeHo MUHUManbHOe paccTosiHUE
L0 cnepylowen ctenbl 1 MeTp. [lMaHenb fomkHa ObiTb ycTaHoBMeHa MaKkcuMasnbHO GrM3Ko K NOTOSKY NMOMELLEHMS,
4TOObl AaTb BO3MOXHOCTb YNETYYNTbCA paspeXeHHOMY rernuio;

- NBFTOTOBUTESb nomelleHnsa obcrneaoBaHna MoXeT obecrnednTb AOMNONHUTENbHBIE 3anevaTaHHble PY oTBep-
CTUA KOMHaTLI (MeTannu4yeckue ceTkun), KoTopele BeAyT HENMocpeCTBEHHO K BHelLHelW cTopoHe. OaHaKko 3TU OTBEpCTUSA
ABNAIOTCA TawKe TpybonpoBogamu AN akyCTMYECKoOro Lwyma, NpousBeeHHoro BHe noMelleHns o6enegoBaHus. Kpome
TOro, 3TN OTBEPCTUA AOMKHbI ObITh YCTaHOBMNEHbI MaKCUMarbHO BIM3KO K MOTONKY, YTOOb! faTh BO3MOXHOCTb YNeTYy4UTb-
cA paspexeHHoMy renuto. [na nogaepxaHns cBo6ofgHoro notoka Yepes Tpyby AorkeH 6biTb o6ecneveH cOOTBETCTBYIO-
LW gnameTp SIUHHOWA NUHUN.

Ona OBepeil, NnepeMeLLeHHbIX Yepe3 BCrioMoraTesibHble ABUraTenu (HanpuMep, anekTpUYecKUid MM nHeBmaTu-
Yeckuit), Takxke AOMKHO BbITb 0BecrneyeHo pyyYHoe ynpaBreHue.

Ecnu B ycTaHOBKY BKITHO4EHO OKHO HAbMIOAEHWSI, TO OHO MOXET 6bITb paspyLueHo. OKHO 06BIYHO BKITHOMAET NpoBoja
ana PY orpaxaenusi, KoTopoe Takke pAormxkHo paboTaTe. OpHako obpasytoumecs OCKOMKW CTekla MOryT paHWuTb
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cnacaTenbHblii MepcoHan. B 3aBMCUMMOCTW OT KOHCTPYKUMKM U TonwuHbl okHa ONMEPATOP gomkeH 6biTe oBecrneveH
NOAXOAALLMM UHCTPYMEHTOM ANSA paspyLUEHUA OKHa.

O6cnyxuBaHue

MporpamMmMa npodunakTudeckoro o6cnyXnBaHna AoMxHa BKIOYaTL crnefytoline AerdcTBus.

MpoBepKka cUCTeMbI BbiMycka U BEHTUIALMU MOMELLEHNUS.

YcTaHoBKa cUCTEMbl BEHTUNALMU NOMELLEHNS U CUCTEMbI BEHTUNALMW KpUOreHa A8 CBepXNpoBOAALLEro MarHu-
Ta AOoMMKHa cooTBeTcTBOBaThL TpeboBaHUAM U AomkHa OblTb NpoBepeHa obyyeHHbIM nepcoHanom. Obe cucTeMbl fomK-
Hbl BU3yanbHO ocMaTpuBaThLCA Yepes onpefeneHHble UHTepBansl BpeMeHn ANs onpefeneHus:

- KOHCTPYKTOPCKUX U3MEHEHUI BHYTPU U CHaPYXMW OrpaxgeHHoro nomelyeHnss obcrnefoBaHns,

- HECOOTBETCTBYIOLLUX UBMEHEHWUIA;

- NOBpeXAeHW TENMoBON U3ONALUK BbIMYCKHOW NUHUY,

- NOBPEXEHUIA BbIMYCKHOW NUHUUK;

- 3aTpyHEHHOro BbIXOAa, HanpuMep NpUCyTCTBUSA rHesA NTUL, (OTCYTCTBUE NOBPEXEHNA 3aLLUTHOR CETKN);

- NOBPEXAEHWNIA 3aLUMTHOrO MOKPLITUSA OT A0XAA (MOKPLITUE PerynsapHO UcnonbayeTcs AN BepTUKalbHO pacro-
noxeHHbIx KBEHY nuHuiA. B 3aBUCUMOCTM OT NpoekTa MOKPLITUA TakKe 4acTo pacrnonaraloTca B MecTe Ans ropusoH-
TanbHbIX BbIXOA0B);

- Hanu4na U3MEHeHWn HanpaeneHWs BhIXNoNa K BHELLHEeW CTOPOHE Mocfe nepefadn CUCTEMBI KIUEHTY; Hanuius
BO3/EACTBUA pa3psHKEHHOrO rasa Ha OKpyxatowmnx. OTo MOXeT BKItoYaThb, HanpuMep, OKHa, YCTAHOBMEHHbIE MO3jHee,
BbIXOfbl M BXOAbI, CAeNaHHbIe ANA CUCTEM HarpeBaHWsA U KOHAWLMOHMPOBAHWUSA BO3JyXa, HOBblE CTPOSHUS UM BPEMEHHO
YCTaHOBIIEHHbIe KOHTelHepbl U flobble Apyrue NOCTOPOHHUE BKIIOYEHWUS WK Ka4ecTBO CTPOUTENBLCTBA, KOTOPOE MOXET
oTpULaTenbHO BNUATL Ha paboTy cMCTeMbl BEHTUNALMY,

- HanM4ua U3MEHEeHU B cUCTeMe HarpeBaHusa U KOHAULMOHWPOBAHUS BO3AYXa B MOMELLEHUW, Hanpumep, npu
pobaBrieHnM JONOMHUTENbHBIX BXOLHBIX UMW BbIXOAHLIX BEHTUISLMOHHBIX OTBEPCTUA B CMEXHbLIX KOMHaTaXx;

- ycTaHoBKku gononHutensHeix MP-CUCTEM,;

- NPOAOIMKEHNUS UCNOMb3oBaHWUA NepBoHavanbHoit KBEHY nuHuu ana gononnutensHoit MP-CUCTEMBbI.

Tak kak Kaxpas cucTeMa J[AOMKHa W3MEHATLCA WM PEeKOHCTPYWpoBaThCA B Te4yeHWe ee cpoka Cnyxobl,
OlNEPATOP pomxeH MofIHOCTBIO U3YYUTb cUCTEMY M 3HaTb O BaxkHOCTUM KBEHY nuHUM M BEHTUNALMOHHOW CUCTEMBI.
MoaToMy peKoMeH[oBaHbl YacTble BU3yarnbHble OCMOTPLI (HanpuMep, OTHOCUTENBHO KOHCTPYKTUBHBIX U3MEHEHWIA OKo-
no KBEHY nuHuK, cepbeaHble, cBA3AHHbIE C USMEHEHUAMM NOTOALI, TAKUe Kak nej, CHer unmn necok). B cnyvae comHm-
TenbHbIX PYHKUMOHAMBHBLIX BO3MOXHOCTEWH CUCTEMbl HYXHO CBA3ATbCA C MOAPSAYNKOM YCTAHOBKA BEHTUNALMOHHOM
cUCTEMBI.

MnaH Yype3BblYaiHOro NONOXeHUs

Cnepytolue pekomeHgauumn paspabotaHsl, 4Tobbl nomodb OMNMEPATOPY B ycTaHOBNEHWM Ype3BbiYaWHOro Nnaxa,
KOTOPLIA AOMMKEH BKItOYaTb creayiolee:

- pacrnonoxeHne MP-Habopa OTHOCWUTENBLHO OKOH, 3anacHble BbIXOAb! Kak ANA NepcoHana, Tak n ANA BEHTUNA-
UMK rasa K BHELUHeh CTOpoHe, YpesBblvaiiHoe nepeknioveHne ynpasnenns Ha MNALMEHTA gna noaaepxku 6bicTporo
yhaaneHus;,

- Hanu4ue nepcoHarna Ype3Bbl4aitHbIX CUTYaUuin (Hanpumep, NepcoHan CaHUTapHOW MalUWHbI, MECTHbIE noxXap-
Hbleé KOMaHAbl U KoMaHAbl 6e3onacHOCTN BHe yyacTka),

- MHCTPYKUMKN U MHOpMaLMIO, NpefiHasHavYeHHble oTAenam NoXapHOW oxXpaHbl U NOAULEHCKUM oTaenam (Ans
npeABapuTensHoro obecrnevyeHus nepes akTUHECKUM KPUTUHECKUM MONOXEHUEM, KaK ONUCaHO B ONepaLoOHHOM
pykoBoACTBe), BKItoYass HEOOXOAUMOCTL B SKCTPEHHON NPOBEPKe HAaNUYUA UNKU OTCYTCTBUA MarHUTHOro Nons;

- yNpaXXHEHUs No craceHuto, BLINONHAEMbIE C COOTBETCTBYIOLLUM NEPCOHANOM,;

- Tpe6oBaHue K ynpaensiolwemMy nepcoHany no oby4eHuto B HabnrogeHuu 3a aBakyaumein MP-Habopa 1 3a CMeXHbI-
MU NOMELLEHUAMM;

- TpeboBaHue, YTO MepcoHan [OMKeH Bo3BpaTUTLCA B MP-Habop ToNbko Nocne Toro, Kak cuTyauus BepHynach
K HOPMasbHOM, TO eCTb LUyMbl MPeKpaTUNUCL U BUAUMOCTb He 3aTpyAHeHa. M3 coobpaxeHuit GesonacHocTn Bee
NOMeLLEeHUs] JOMKHbl BbITb NONMHOCTBLIO NPOBETPEHLI; OKHA U ABEepPU AOMXKHBI BbITb OTKPLITHI HapyxXy. OBbIMHO cucTema
KOHAMLUMOHUPOBaHWA Bo3ayxa npegycmaTpuBaeT apdpeKTUBHbIA BO3AYLUHLIA OGMeEH.

Ecnn noam npucyTCTBYIOT B NOMELLEHNN, I[Ae HAXOAUTCA MarHuT, paccMaTpuBaloT cnejytoLlee:

- CtanpapTHblid cueHapuit: KBEHY nuHus paboTaeT, kak sannaHuposaHo. MALMEHT moxeT 6biTb Nnerko yaanex.
KOHTaKT ¢ KpMOreHHbIMM YacTAMMU 3anpeLLyeH.

- ManeHbkue yTeuku: oHu npusenu 6bl kK ManeHbkum obnakam TyMaHa, KOTOpble YeTKO OCTaloTCA BbilLE raBHOro
YPOBHS U SIBHO YAaneHbl CUCTEMOIA HarpeBaHWUst U KOHAULMOHWPOBaHUA Bosayxa. Benble, nogobHble TymaHy, obnaka
MOryT ONycTUTLCA K nony. 3Tu obnaka cocToAT U3 XONOAHOrO BO3AyXa U He NPUBOAAT K UCTOLLEHUIO kucnopoaa. B atom
cnyyae cBepxjaeneHue oTcyTcTByeT. HeT HUKakoro pucka yaywbs kak ana MNALUEHTA, Tak u ans nepconana. NMAUMEHT
MOXeT ObITb yarneH HEMeANEHHO UMW Yepe3 HECKONbKO MUHYT B 3aBUCUMOCTU OT peakuumn NALIMEHTA Ha cuTyauuio.
KOHTaKT ¢ KpUOreHHbIMN YacTAMKU 3anpeLLeH.

- YacTuuHblit unn nomnHelit otkas KBEHY nuHun: npucytcteytor Gonbline, nogobHble TymaHy, obnaka, koTtopble
MOTyT yxyaLmTh BuaumocTts, JABINEHWE B nomelyeHun o6cnegosaHns ysenuynuTca. Bee niogn B noMeLLeHUM Unn Npuxo-
AsILLMe Ha NoMOLLb HaxoASATCs B ONAcHOCTU. B TeueHWe NONHOMo 0TKala BEHTUNALMOHHOW CUCTEMbI CBEPXMPOBOASILLErO
MarHuTa B nomelyeHun obcnepoBaHun nomelleHne o6cneaoBaHns BbICTPO 3aNOMHAETCA KPUOTEHHBIM ra3oM renusi.
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Kak npaeuno, nepcoHan He AOMMKeH paboTaTb MOOAMHOYKE, @ CKopee B rpynnax, CoCcTosAWMX U3 ABYX unu Gonee
YernoBekK.

OG6BIYHO CcaMblil CUMbHbLIA Fa30BLIA MOTOK MPOUCXOAUT B TEYEHWe MepBbIX HECKOMbKUX MWHYT W BMOCNEeACTBUU
cnapgaet. OfHako HanpaBneHWe ra3oBOro MoToKa MOMHOCTLI0 HenpefcKkadyemo, Tak Kak BO BpeMA BO3HWKHOBEHUS
KBEHY B nHUM TUN oLnBKM NOSTHOCTBIO He u3BecTeH. [1o OTKpLITUS ABepyW B NoMeLleHne obcriefoBaHmns BCe LOCTYMHbIe
LBEepU U OKHa AOMKHbI BbITb OTKPLITEI, YTOOEI rapaHTUpPoBaTE AOCTAaTOYHYH BEeHTUNALUMIO. Beck nepcoHarn, He 3aaeicTao-
BaHHbIA ANS cnacaTenbHbIX paboT, AOMKEH MOKMHYTL NOMelLeHne obcriefoBaHusA. MNpu OTKPLITUM ABEPW BO3MOXKHOE
BO3HUKHOBEHWE CBEpX[aBrieHns B NOMeELLEHUN MOXET Bbl3aBaTk CriejytoLee:

- Ecrnn aBepb OTKpbIBaeTCA HapyXy B HanpaBrieHUW AUCMETHEPCKOW, ABEPb MOXKET OTCKOHMUTL M3-3a CBepXAaBrie-
HusA. OMNEPATOP porKeH 3HaTb 06 3TO BO3MOXHOCTM, YTOGLI MOXHO Bbino n3bexaTs NOBPeXAEHWUN, Bbl3BaHHbLIX HEO-
XUAAHHBIM OTKPbITUEM ABEpPU.

- Ecnu aBepb oTKpbiBaeTCA BHYTPb NoMelleHns obcnefoBaHus, U3-3a cBepXAaBneHus B NOMELLEHUN ee HeBO3-
MOXHO ByAeT OTKpbITb. B 3TOM cnyyae AoMmKHbI ObiTb OTKPEITHI CYLLECTBYIOLLME OKHA W Ype3BblvaiiHble OTKMAHbIE CTBOP-
kn. CBepxpaBreHne MOXeT MPUBECTU K HEOXUAaHHBIM Ka4aHWAM OKOH WNM OTKUAHLIX CTBOPOK. Ecnn HeT HuKakux
Ype3aBblHalHbIX OTKPLITUIA, OKHO HabrnogeHus MOXeT BblTe pasduTo. OfgHaKo BO3HUKLLUME OCKOSKW CTeKna MOryT paHuTb
cnacaTenbHbIA NepcoHan. B 3aBMCUMOCTU OT KOHCTPYKUMU W TonwuHel okHa MNONIB3OBATENb gomkeH 6biTe obecneveH
NoAXOAALLMMU UHCTPYMEHTaMU ANSA paspyLUeHUs OKHa.

Mocne OTKpBITMA ABEpU B NOMeLLeHNe 06CneAoBaHNs ra3 refis MOXeT pacnpocTPaHUTECH B CMEXHbIE KOMHaTHI,
nofBepras onacHocTh 6e30nacHOCTL cnacaTenbHOro nepcoHana. MiMeerca BO3MOXHOCTL NPOBEPUTE YPOBHU KUCROPO-
[la B BO3Jyxe C MOMOLLbIO MOHWTOpa kucrnopoga. [poTusoras He 3alyuLiaeT OT 3aMeLLeHUss Kucropoga rasom renuvs.
HeobxoauM BO3AYLUHBIA pecBep, YTOOLI OCTaThCsA B 06bEKTe ¢ UCTIapAOLLMMCA renvmeM. B JononHeHne K pucky yaywba
UMeEeTCH TakKe JOMOSNHUTENbHBIA PUCK MMNOTEPMUN UM OBMOPOXKEHNS.

Tak KaKk ras renua HarpesaeTcs GbICTPO U pacnpocTpaHAeTCa BHU3 OT MOTONKa, crnacaTtenb, CTOAWNA BepTUKan.-
HO, NoaBepxeH Gonbluet onacHocTH, Yem MALMEHT, nexawwuit Ha CTONE ONA MALMEHTA. Bauxe K nony BO3MOXHO
Hanu4me Gonbluero konuyectsa Bo3fyxa. CnacaTenb MOXET BbIUrpaTbk BPEMS, CrycKasach Ha pykax W KONeHsAX, 4YTobbl
BAOXHYTL BO3AyXa.

Mocne Toro, kak MALUWEHT 6bin yganeH n3 nomelleHWa obcneaoBaHns, HUKaKoi NnepcoHan He A0SMKeH NpUcyT-
ctBoBaTb BO6nu3n MP-CUCTEMEI, noka KBEHY He ocTaHoBneH u He o6ecneveHa BEHTUAALMS.

Mocne KBEHY pgomxHa GbiTe BeIMONHeHa npouefypa obcnyxusaHus, kak onucaHo B COMPOBOAUTENb-
HbIX OOKYMEHTAX. [MepcoHany o06CnyXWBaHUA HYXHO COOOWUTL HeMeaneHHo, YTobbl oTknounTe MP-CUCTEMY.

26 BUBPALIMA U LLUYM

Korga yepes KaTyLUKW rpagMeHTHOr0 MarHUTHOrO NONs, Haxofsluecsa B AOCTATOMHO CUMBHOM MOCTOSIHHOM Mar-
HWTHOM norie, MPOXOAUT AMEKTPUHECKUA TOK, STU KaTyLUKNU BUOPUPYIOT U NPOU3BOASAT konebaHus B CrbILUMMOM JuUanaso-
He YacToT. 3TO YacTo BblpaXaeTcs rPOMKUMU «CTyYaLLUMU» 3BYKaMU.

KpaTkoBpeMeHHbIe O4YeHb rPOMKIUE YAapHbIe LWyMbl MOTYT Bbi3BaTb BHe3arnHyto notepto cnyxa. OCHOBHEIM KpUTe-
pveM 6e30MacHOCTU NpuU 3TOM SABMNAETCA NUKOBLIA YPOBEHb 3BYKOBOrO AaBeHWUs,, U3MEPEeHHbI B 4B OoTHOCUTENbLHO
ypoBHs 20 MklMa. JonycTUMEIA MUKOBLIA YPOBEHb 3BYKOBOrO AlaBrieHUsl, COrNacoBaHHbI Ha MeXAyHapOAHOM YpOBHe
ans npodgeccuoHanbHoro npumeHeHus, coctaenseT 140 ab. TpyaHo npefcka3atb, NpuU Kakux obcrositensctBax MP-
OBOPYOOBAHMUE cosgaeT HauxygLune ycnoBus AN co3jaHns 3ByKOBOro LymMa. MoxeT Tak cryunTbes, YTO M3-3a 4YacToT-
Hblx xapakTepuctuk MP-OBOPYOBAHUA B KNUMHU4ECKOM NpOTOKONe OBHapyXXUTCA CUTyaLMs 3BYKOBOMO LUyMa (KOTO-
pbIi BO3HMKaET n3-3a coBnageHusa ctumynayum MP-OBOPYOBAHUA mexaHW4eckol pe3oHaHCHOW 4YacToTON U, Kak
crnefcTeue, co3faeT GOMnbLUMIA 3BYKOBOW LUYM).

36 SJIEKTPOMAIrHUTHAA COBMECTUMOCTb

B OBJIACTU KOHTPOJTMPYEMOIO AOCTYNA MATHUTHO-PE3OHAHCHAA CUCTEMA, kak npasuno, He yA0B-
neTBOpseT 0ObIYHBIM TpeboBaHUAM, KacaloWUMCA HanpPsXXEHHOCTM MONs BEICOKOYACTOTHOMO UsnyyeHus. 3tu Tpebosa-
HWSA, B NepByto odyepeflb, HanpaBrieHbl Ha 3aluUTy PajuoCBA3N U oMpeAerieHbl MeXAyHapoAHBIMU CTaHAapTamu,
Takumu kak CUCIIP 11. [JdonycTuMble npefAenbl HaNPsXXEHHOCTM Mons paauonoMex (UMHAYCTpuanbHbBIX MNOMeEX)
HaxogATcsa B npegenax ot 30 go 50 gbMB/M. 3To npegnonaraert, 4To cTaHAapTHbIE SMUCCUOHHLIE ypoBHU MP-OBOPYO-
BAHW#A, komnbloTepHOro ToMorpada U KOMNSIEKCHOTO PeHTreHOBCKOro obopyaoBaHus U3MepSIIOTC Ha rpaHuue NoMe-
LEHUS UNKU CTPOEHMS.

B cTaguv nogrotoBkM HaxoasATcA cTaHaapTel M3K no OMC, B KOTOpPLIX yKa3aHbl MEpPOMPUATUS, CBA3AHHbIE C
nomexoycroitdmeocTbio MeguumHckoro OBOPYOBAHWA. Mpepnonaraetcs, yto GyayT ykasaHel TpeboBaHus No ycTon-
UYMBOCTU K BO3AEWCTBUIO NONeEW HanpsbkeHHOCTho oT 1 Ao 3 B/M, a B cneyuanbHbIX Criydasix, Takux Kak CUCTeMbl XXU3He-
obecneveHns u HekoTopble BUuaL OBOPYOOBAHUA ana MoHutopudra MALMEHTA, — ot 10 go 100 B/m.

B HacTosLLIee BpeMsA HanpshKeHHOCTL BbiCOKoYacToTHOro nons Bokpyr MATHUTHO-PE3OHAHCHOIO OBOPYAO-
BAHWA B npeaenax OBJIACTU KOHTPOSTMPYEMOIO AOCTYIIA MOXeT NpeBLICUTL YKadaHHbIe OrpaHUYeHns U foc-
TWYb 3Ha4eHuit cabiie 100 B/M. OuesugHo, yto BCIOMOTATENBHBLIE YCTPOWUCTBA, ucnonbayemsle B OBMTACTU
KOHTPOJTIMPYEMOI'O AOCTYIA, MoryT 6biTb BbiBefi€Hbl U3 CTPOS TAKUM MOJSIEM.

51 SALUNTA OT NPEACTABIAIOLLMX ONACHOCTb BbIXOAHBIX XAPAKTEPUCTUK

NameHsitoLLleecs BO BpeMeHM rpafjUeHTHOe MarHUTHoe Trorfie W BbICOKOYACTOTHOE TMore, reHepupyemble
MArHUTHO-PE3OHAHCHBIM OBOPYAOBAHMEM, MoryT Bo3feiicTBOBaTL Ha dpusmonorudeckue pyHkummn NALNEHTA

46



rOCTP M3K60601-2-33— 2009

B Takol cTeneHu, 4yto notpebyerca oueHka 6esonacHocT OBOPYOOBAHUA no atum napaMetpam. [peanucanus
HacTosALWero cTaHgapTa OCHOBLIBAKOTCA HA COBPEMEHHBIX Hay4YHbIX fAaHHbIX U HYXAAKTCA B NOCTOAHHOM NepecMoTpe no
Mepe NOsBIIEHUsI HOBbIX (hakToB.

OuarHoctuyeckme MAFTHUTHO-PE3OHAHCHBLIE OBCNEAOBAHUA 06bIvHO 3aBepLUaOTCA B Te4eHUe Yaca, No-
3TOMY B HacTOsILLEM CTaHAapTe paccMaTpuBaloTCsl NMOCNeACTBUSA BO3AeWCTBUIA, NPOAOMKAIOWMNXCA NPUMEPHO OKONO
Yaca, npuyem ocoboe BHUMaHUE yaensieTcs OCTPbIM HebnaronpuATHLEIM peakuusaM.

51.102 3ALLUTA OT HU3KOYACTOTHOIO MEPEMEHHOIO NONA, CO3SOABAEMOIO MPAOVMEHTHON
CUCTEMOM

1) N3smensiolmecs BO BpeMeHW MarHUTHblE NONS UHAYLIMPYIOT 3NeKTpudeckue nona E n BUXpeBble TOKU B
COOTBETCTBUM C 3AKOHOM 3rIEKTPOMarHuTHOW uHAykuuu dapages. MNepekniodeHue kaTtywek rpagueHta 8 MP-OBOPY-
OOBAHWW co3paeT nepeMeHHoe MarHuTHoe norne (dB/dt wnn B) Tak, 4to Teno NMALUMEHTA noasepXeHo Bo3feii-
CTBUIO CO3[,@HHOMO ANEKTPUYECKOro NOJs. ITO MoNe MOXET 3aTPOHYTb 1erkoso3byauMylo TkaHb C NOporamu, KoTopble
3aBUCAT OT YacToThl. [pu yactoTax Bhiwe 10 K'Y TpebyloTca Gonee Buicokne nona Ana addekta [84]. dnekTpuyeckoe
rosie B CBOIO oYepeb Bhbi3biBAeT 3MEKTPUYECKUI TOK, U STO BLI3OBET HarpeBaHUe cornacHo 3akoHy Oma. Ha npakTuke
adpdpekThl HarpeBaHusa oT BbIXOAA MPAIVMEHTA He paccmaTtpusatotcs.

B cnyyae ogHOpoAHOro nepemMeHHOro MarHMTHOTO MOMA U LUIMMHAPUYECKOrO Tena ¢ OAHOPOAHON NPOBOAUMOC-
TblO U NapannernbHbIMU OCAAMU K MarHUTHOMY Moo B anekTpuyeckoe nore E HanpasneHo BAONL BUTKOB NepneHau-
KynsipHo K B. [loaToMy ero 3HauyeHue nponopuuoHanbHo paauycy Butka. Kak cnepcteue, ypoBHU Gecnokoictsa
3aBUCAT OT pa3mepa, CUCTEMBI FpajueHTa U NpOBOAUMOCTU cpeabl. Bo3byxaeHne TkaHu npoucxogut Gonee nerko,
Korga nepeMeHHoe norne rpagueHTta cosgaerca B 60nNbLIMX rPagNMeHTHBIX CUCTEMAX.

2) Mpobnembl 6ezonacHocTn

MepBoe, 4To AocTaenset 6ecnokoictBo Npu BLIXOAE MPAOUEHTA, — cepgevHas pubpunnauma u cTUMynsums
nepucepuiiHelx HepBoB. CepfledHas pubpunnsauusa SBnseTcs caMbiM Cepbe3HbIM OCNOXHEHWEM, NOTOMY YTo BbICTPO
€o3/jaloTca onacHble AN XU3HW ycrnosusa. BosbyxaeHune HepBOB paccMaTpuBaeTcs, MOTOMY YTO MPU CUIMLHOW CTUMYNS-
LM MOryT BO3HWKHYTb HEBBIHOCUMbIE GONE3HEHHbIE OLyLLeHUs. OTK siBneHns 6ecnokoilcTBa NPOUCXOAAT Ha BhILLENO-
pOroBLIX YPOBHSX cepaeyHoro Bo3byxaenus (CC) n nepudpepuiiHoro Bo3byxaeHusa Hepsa (MNBH). Bo BTopbIx, Bonpoc
HarpeBaHusa NMALMEHTA. XoTa HarpeBaHue, BbI3BaHHOE SNEKTPUYECKUMM TOKaMmn Maro, oHo gobaBrnisieTcs K HarpeBa-
HWto, BbI3BaHHOMY PY Bo3geiictBuem MP-OBOPYAOBAHUA, n B3aumocBsA3aHo ¢ 06beiUHEHHBIM 3 EKTOM ABYX
HarpeBaloLLX UCTOYHUKOB.

3) Mogenu Bo36byxaeHus

TeopeTuyeckuii NPOCTPaAHCTBEHHbLIA paclUMpeHHblii  HenuHeidHbId  y3en (SENN), mogenb Hepsa Peunnu [85],
npefckasbiBaeT, YTO MOPOroBble ycnoBuUsA ANA Bo3OyXAeHUs HepBa MOryT ObiTb XOPOLLO ONWUCaHbI CUMoii E nokanb-
HOro SNEeKTPUYECKOro Nons B KOHEYHOW TOYKEe HepBa, NapannenbHOro ero HanpasneHWuto, N NPOAOMKNTENLHOCTLIO
ctumyna ts. Mpu GonbLUOi MNPOJOIMKUTENLHOCTU CTUMYyNa noporosas obnacTb acUMNTOTMMECKM AOCTUraeT ee
€aMoro HU3KOro YpoBHS E.,, W NpU KOPOTKOW NPOAOMKUTENBHOCTU CTUMYNa NOpor NponopuuoHaneH NPousBeAeHUIo
Eninn1/ts

Peunnu npegnoxwn, 4To noporoas yHKUNA ts MOXET ObiTb BbIpaXeHa KaK 9KCMOHEHTa

E_.
Ern = m%—exp(—ts/fc)' (BB.5)

Mexoga us mopenu, MUMHUManbHoOe 3Ha4YeHWe nopora Ans niogein E., AnA cepaeqHoro Bo3byxaenus u MBH
ONA MOHONONAPHLIX MPSIMOYTOMbHLIX 3NEKTPUHMECKUX CTUMYNMOB, KakK OLEeHWBalOT, cocTasnseT 6,2 B/M. Skcnepume-
TanbHble 3HA4YeHUA ANS MOCTOSIHHOW BpeMeHn f, pacnonaraioTca npubnusutensHo mexay 0,12 n 0,8 mc ana MNBH.
na cepaevHoro Bo3byxaeHus STOT AuanasoH oT 1 4o 8 Mc, u Peunnu npeanaraet 3 Mc B Ka4ecTBe NpeAcTaBUTENBHOMO
3HaYeHwus.

B oTnu4Me OT 3KCMOHEHLManNbLHOro BhlpaXeHusa ypasHeHua (BB.5), 6uino npegnoxeHo 6onee TouHoe onucaHue
AKCNEpUMEHTaNbHbIX AiaHHbLIX [86], [87]. 3Ta anbrepHaTMBHAA ¢yHKUMA NOKasbiBaeT NOPOr, UMELWMWA runepbonuyec-
KYI0 3aBUCMMOCTb OT MPOAOIMKUTENBLHOCTU CTUMY”Na

Eqy = peoba3sa (1 + xpoHakew/ {g). (BB.6)

B aToM ypaBHeHUM «peobasa» eCTb HUXKHWIA Npefen 4acToTel NOPOroBOro CTUMYNa U «XPOHaKCU» — XapakTep-
Hoe Bpems peakuun HepsoB. Kak B ypaBHeHuu (BB.5), t; — npogomxuTenbHOCTL CTUMYNAUMKW. YpaBHEHWe NpuMe-
HAETCA ANSA YHUNONAPHBIX NPAMOYFoNbHBIX CTUMYNoB. Kak o6cyxaeHo paHee, HeaBHUe IKCNEPUMEHTLI yCTaHaBMMBaloT,
yto MNBH obnacTeit rpaguMeHTa TOYHO XapaKTepusyeTca ypaBHeHWem (BB.6) npu ucnonb3oBaHun «xpoHakcu» 360 Mc
[89], [90], [91].

LLndpep [88] ykasan, |UTo No cpaBHEHUIO C IKCMOHEHUMaNbHLIM ypaBHeHWeM (BB.5) runepbonunueckoMy Beipaxe-
HUIO ypaBHeHUs (BB.6) Takke nyuylue yao0BneTBOPSIOT TeopeTUYEcKUe 3HadeHun nopora mogenn SENN Peunnu. Takum
obpa3som, ypaBHeHue (BB.6) ncnonb3yetcs 3fech Ansi onucaHua npeaenos Ans nepudepuitHoro Bo3byxaeHUs HepBaa.

4) dnsnonorndeckne npeaensl Ansi cepgevyHoro u nepudepuitHoro Bo3byxaeHnua Hepsa U HarpeBaHue

Peunnu [85] cpaBHUN pa3HoOOpasHble WUCCNENOBaHUSA 3NEKTPUHECKOro BO3OYXAEHMS Yy XUBOTHbIX. OH 3aMe-
TWUM, 4TO cepAedHble Moporn pacnpefeneHsl NepneHAnKYnsApHO ¢ 60NbLIOIH AoNel YyBCTBUTENLHOCTM ¢ KoadduLueH-
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TOM 2 HuXe, YeM MepuaHa. Kpome ToOro, OH OLEHMBAET, YTO B JaHHOM XMBOTHOM nopor Bo3GyxAaeHus (Hadano
CMelLeHHbIX yaapoB) 6yaeT 40 % cepaedHoro ypoBHs. [1pu skcTpanonauuu Ha Niogen oH npejnonaraet, YTo YenoBe-
Yecknit nopor Bo3byxaeHus ot ero mogenu SENN sBnsetca 20 % denoBeyeckoro cpefHero ypoBHSA chubpunnayuu.
Peunnu ouenun, yto dB/dt (71,3; 72,1, 50,8) Tn/c ansa nepekntodeHuns (x, ¥, z) rpagneHTo Heobxoanmo, 4To6bI
3neKTpU4ecKoe none B cepgevHnke gocTurno 6,2 B/M, ero oueHka nons «peobasbi» BO3OYXAeHUS 4NA CamMOi YyBCTBU-
TenbHoh — 1 %.

BoynaHg u gp. [90] coobwmnu o cpegMHHOM cepfedHoM ropore Bo3byxaeHus y cobaku ANS NepeknioveHns
13 rpagueHTa B npegene 2700 Tn/c npu npogornxuTenbHocTn ckata 530 Mc. [pu MOCTOAHHOW cepAeyHoro BpemMeHU
B 3 MC 3TO COOTBETCTBYET BeNUYMHE YPOBHSA BO3OyxaeHuss 440 Tn/c. M3 BeMUCTEHWIA faHHbIX, KacatoWuxcs puanonorum
cobak 1 Yenoeeka, efuHuLa dB/dt BAonb ANuUHEl 06bEKTa co3faeT aneKkTpuYeckoe nore B cepAaLe Yenoseka B 2,81 pasa
Gonblue, YeM B cepgue cobaku, NOSTOMY ANS ntogeit Obin BoIBEAEH acUMMNTOTUYECKUIA ypoBeHb cTuMyna 156 Tn/c un
OfHOMPOLEHTHEIA oxXuaaeMblii ypoBeHb B 78 Tn/c, B pa3yMHOM corfalleHnn ¢ oLeHkon Peunnu.

Mpepen, YCTaHOBMEHHbIA HACTOALWMM CTaHLapTOM AN MUCKNYeHUs Bo3ByxaeHua cepaua, AomkeH ObiTb
HWXe OAHOMPOLEHTHOrO Mopora ¢ TPexkpaTHbIM 3anacom NpoYHocTU. 3To ocHoBaHo Ha mogenu SENN u akcnepumen-
TankHO onpefAeneHHOM YpoBHe Tropora cepAedvHoro Bo3byxaeHus. C AaHHBIMU NPeAnonoXeHWAMU STOT npegen
OyfeT 3aBWUCETb OT BEPOATHOCTU CepAeYHOro Bo3OYXAEHUS, MEHbLUEH 4YeM 2x10°. Kpome ToOro, oka3blBaeTcsi, YTO
npegen Bo3byxaeHus nepudepuitHoro Hepsa, YKasaHHLIA B JaHHOM cTaHAapTe, HWXe npeaena cepaedHoro Bo3byx-
JeHUa ANA BCeX NPOLOSIXUTENBHOCTEN CTUMYNa, HaXOAALWMXCS B 06nacT NpakTUYeckoro nHTepeca.

B nccneposaHun Boynanga v gp. [90] Ha 84 obbekTax 3HadeHwe dB/df npepnonaraer, YTO HWU3KWIA NPOLIEHT
HEKOMMOPTHOW CTUMYNALMKM NpUBnNU3NTENbHO paBeH cpeaHeMy nopory MNMBH gns nepeknioverus rpagueHTa, Kak B
npegLwecTayloleM — nocneaytowwem (AP) n ronosa — Horu (HF) HanpaBneHuax rpagneHTta. HU3KWI NPOLEHT HEBBIHO-
cumol ctumynsauun dB/dt Haxoautea okono 20 % cpefHero nopora MNBH. Bonesas cTUMynAUMA ABASAETCA He TOMbKO
WCTOYHUKOM HeyAoOCTBa; OHa TakkKe CBA3aHa C HeynpaBnseMbiM COKpalleHWeM MbILUL, Tak 4YTo y4yeT ocobeHHocTel
MALUMEHTA 1 adpcdpekTBHOCTU 06cnefjoBaHUS ABNSAETCA CePbe3HbIM KOMMPOMUCCOM Ha 3TOM ypoBHe. HesbiHOCcUMas
CTUMYNALUMA ABNSEeTCA KOHEYHBIM MYHKTOM B STOM OTHoweHun. K ToMy xe, peakuua NALMEHTA B Takoin cuTyauum
obpasyeT gancHeilumnii puck 6esonacHoCTU. MTak, B HacTosLLeM CTaHAapTe 3Ha4YeHue YPOBHSA CTUMYNSALMM BbIGpaHo
kak npegen ana MEPBOMO YPOBHA KOHTPOIMMPYEMOIO OOCTYIMA un 80 % oT Hero BbibpaHO Kak npegern
HOPMAJIbHOIO KOHTPONNMPYEMOIO AOCTYMA.

5) OTHoweHne Mexay E-nonem n dB/dt B MP-OBOPYOOBAHNN

MpeobpasoBaHue npeaenos nons £ B npegenel dB/dt TpebyeT 3HaHWA O COOTHOLLEHUSX MeXAy STUMMU napameT-
pamMu B TUnu4dHow reometpun Tena NMALMEHTA v rpagueHTHON CUCTEMBI.

OnekTpudeckoe none £, BbI3BaHHOE CUCTEMOW rpajueHTa B Tene, CBA3aHO C MPOCTPAHCTBEHHLIM pacnpeaene-
HveMm dB/dt n reomeTpueir Tena. [Anda noboit 3akpbITO TpaeKTopuu /, KOTOpas OrpaHUYUBaET NOBEPXHOCTb S, —
OCHOBHOE YpaBHeHWe DU3NKKN

— - dB=
$E-dl = —deS _ (BB.7)

YpaBHeHWe MOXeT 6biTb pelleHo, korga onpefeneHsbl rpaHnuyHble YCNoBuA. Kak unncTpaTusHoe ynpolleHue,
MALMEHT MoxeT 6bITb NpeacTaBrieH kak 04HOPOAHBIA MPOBOASLLMIA BEITAHYTHI BpaLL@IOLWWMACA SNAUNCOUA ¢ NONYrias-
HON oceBOW ANWHON a W NONyHEe3HAYUTENbHON 0CeBOW ANUHOW b 1 npocTpaHcTBoM BHe MALIMEHTA B Buae cpeabl
usonaumu. Korga npocTpaHCTBEHHO OJHOPOAHOE NEpPEMEHHOe MarHUTHoe None NPUMEHEeHO MepreHANKYNAPHO K rmas-
HON OCW 3TOro 3nnuncouga, MakcuMaribHoe 3HaveHune E BO3HUKaeT B cepefiuHe annuncouja, no ero nepuMetpy. U3
3TOrO cfiegyeT, YTO 3TOT NEPUMETP SABNSAETCA MECTONONOXEHNEM, B KOTOPOM, Kak oxuaatoT, NBH BO3HWUKHET cHavana.

Peunnu [85] nokaszan B 3TOM MoMNoXeHuu

|E|= a?b/(a® + b2)dB/dt. (BB.7a)

Koraa annuncoup umeet nomnyocesble AnuHel @ = 0,4 M u b = 0,2 M, NpeacTaBnsas nonepevHoe ceyeHue
MALMEHTA ¢ nonewm B MM HanpaBneHuu, nony4YaeTcs oTHOLLEHNE

|E|= 0,16 dB/dt, (BB.7b)

rae E, B/m,

ndBl/dt, Tnlc.

Korga nepeMeHHOe MarHUTHOE None SBNSETCA NaparsenbHbLIM [NaBHOW 0CK anNnuncouaa, criyvan, KoTopblid npea-
cTaBnseT nosie B MH-HanpaeneHwWu, Bbi3BaHHOE 3MEKTpUYEcKoe norie napannenbHo ee KpYrnoMy nornepevyHoMmy cede-
HUto ¢ paguycom b = 0,2 M, B 3TOM cnyvae

|E|= 0,10 dB/dt, (BB.7¢c)

rae E, B/m,

n dB/dt, Tnlc.

B peiicTBUTENBHOCTU None cucteMbl rpagueHta B MP-OBOPYAOBAHWW HeoaHopoaHo. B npegenax cuctemsl
rpagueHTa NPOCTPaHCTBEHHOE MaKCcMManbHoe 3HaveHue dBJ/dt Ha nepudpepun MNMAUMEHTA Bbille, yem cpeaHee
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yucno dB/dt no ero Teny. HepaBHWe BbluUWACNEHUSS C MOPQONOrMYECKU pearnucTU4ecKUMU MOAENAMU YenoBeka
nokasblBaloT, 4TO napameTpbl B ypaBHeHusx (BB.7b) n (BB.7c) senstorca 0,11 u 0,08 cooTBeTcTBEHHO, AnNa dB/dt,
B3SATOro Kak MakcumarnbHoe 3HadeHune B paguyce 0,2 M. O nogobHblXx 3HayeHusix coobwanu Botsenn u Boyneit [92].
OHM BbIYMCIIUNKM NOTOKK, BbI3BaHHLIE B NpoBoAsdLleM LunuHape paauycom 0,195 M B npegenax 6noka ¢gpopmMuposaHus
n3obpaxeHuid. M3 pesynsraTtoB, NpeAcTaBNEHHBIX B UX OTUETax, MoryT ObiTb onpefeneHbl 3HaueHUa E/(dB/dt) (dBldt
ABNAETCA MaKCUMaribHO BeNUYUHON npu r = 0,195 M): ANA NepekrnioyYeHnsa U3 NonepeyHoro rpagueHTa oTHoWeHue
0,121 n oTHoweHue 0,087 AnA nepeknoyYeHna U3 NpoforibHoro rpagueHtTa. OTMETUM, YTO NOKanbHOe MaKCUManbHoe
anekTpuyeckoe none 6yaeT BO3MOXHO 6onblue ¢ koaddULMEHTOM 2, ecnn MoAenb ByaeT paccMaTpusaTb HEOAHOPOA-
HYI0 NMPOBOAUMOCTb, TaKylo KaK BKIMIOYEHNE KOCTU.

BoamoxHo npeobpasoBaHue ypaBHeHus (BB.6) B BbipaxkeHue Ansi MOPOroBoi Benu4vuHbl dB/dt, Korfga ee 3Hade-
HUe CBA3aHO C ONMpeAeneHHbIM NpeACTaBUTENbHEIM MECTOMNONOXEHUEM. XapaKTepHO 0COBEHHOCTbIO hOPMEI BOMHbI
rpagueHta B MP-OBOPYOBAHUW sBnsetca ee noeTopsiowasica bunonspHasa dopma. Ana TpaneyouaHow opmbl
BOIHbLI FpafneHTa, Kak nokasaHo Ha pucyHke 102, BbisaBaHHoe none E 6yAeT psAaoM NpsaMoyronbHeIX CTUMYNOB ¢ nepe-
MEHHBLIM 3HakoM. [poJoMmKUTENBHOCTL cTUMYNa ts BunonsipHoro ckata B TpaneLouaHoi opMme BONHbI rpagneHTa ¢
MaKcUMaribHON amnnnMTYAon G, cnegyert u3

_2Gmax
ts = (BB.8)

6) UHCcTpyMeHTanbHoe onpefeneHHble npegensl ansa CC
B HacTosweM cTaHgapTe ypaBHeHue (BB.6) ucnonb3yeTcs aAns npeobpasoBaHusi hpU3Monorndeckoro npegena
AN ceppgevHoro Bo3byxaeHus, kak obcyxaeHo B nepeuncneHunmn 4). MNMoctosaHHan cepaevyHoro BpeMeHu {, npuHumMaeTca
paBHoi 3 Mc. 3Ha4eHWe Mo Peunnu OA4HOro Mopora 351eKTPUYecKoro Mors Mcnorb3yetcsi Kak peobasa rbc cepaeqHoro
BO3DOYXAEHWA aneKTpuyeckoro nons. YpaeHeHue (BB.7¢) ucnoneayetcs Ansa npeobpa3soBaHus U3 peobasbl anekTpudec-
koro nons B dB//dt peobasbl. MicnonbayeTca 3anac NpoYHOCTU, paBHbIA 3, BBeAeHHbI B nepevncneHun 4). MNpepen

3aluTEl OT cepAeqHOl MBPUNIALMKN CTAaHOBUTCA

_tbe 1
L= 1—exp(—ts/t;) (BB.9)

rge rbec=6,2B/M unn 62 Tn/c.

7) MpsamMas gemMoHcTpauua npegena BBIXOOA MPAONEHTA ana NBH BCEIMO TENA MP-OBOPYOBAHUA

HacTosAwumii cTaHgapT onucbiBaeT MHOXECTBO MOAXOAOB ANA NoNy4YeHMa 3HadeHus nopora MNMBH MP-OBOPY-
OOBAHUA. OHu obcyxaeHsl B 3TOM W B criedylolux nyHkTax. [na yctaHosnewus npegenos [MBH HacToALmiA
CTaHAapT NPUHUMaET 3KCMEPUMEHTANbHYIO OLEHKY MOpPOroB B Ka4ecTBe OCHOBaHWUS ANS onpeAeneHus npejenos
(npsimoe onpefenexue). MNpsamoe onpefenerHne TpebyeT akcnepuMeHTanbHol paboThl ¢ Ao6posonbLamn Ha npejcTa-
BuTenbHoit Mogenu MPAOVEHTHOIO B/IOKA. OcHoBaHHOE Ha NpUHATOW rMnep6onnveckolt B3aUMOCBA3N MeXAy
NOpOroM U BpeMeHeM ckaTa, BO3MOXHOe NpubnuxeHne 4ns nNpsaMoi JeMOHCTPaLMKU COCTOUT B TOM, YTOGb! YCTAHOBUTb
peobasy M XpOHAKCUM, OCHOBaHHblE Ha TecTe ANA OrPaHWYEHHOro Yncna BpeMEeH cKkaTa, U NPOU3BECTU OTHOLIEeHMUS
pekypcuu Anst KaXZoro UCMosib3yemMoro BpeMeHu ckata. [anbHeillee MofenupoBaHue MOXET UCNOoNb3oBaTbCA AN
orpaHuyeHnst Yucna akTMyeckn nposepeHHbIX dopM BoMHE. OAUH NPUMEpP Takoro MOAENMPOBaHNA NPUBEAEH B Nepe-
yncneHum 16).

Mpeaensl, NOMyYeHHbIE U3 3KCNepUMeHTanbHoW paboThl ¢ AO6POBONbLAMKU, AOMKHBI COOTBETCTBOBATL PU3NONMO-
rmyeckum TpeboBaHMAM, Kak ykazaHo B nepeuyucneHun 4). Paboyvasi Harpyska OT Takoil NpAMoOW AEeMOHCTpaLun MOXeT
ObITb Ype3MepHOW, U ANS HEKOTOPLIX 3HA4YMMbIX POPM BOSMHEI CTaHAapT obecnevnBaeT YUCNOBLIE Npeaentl Kak ansrep-
HaTuBY, 0OCYXXEHHYIO B Nepevncnenusix 8—14).

8) Uudposoe onpeneneHune npegenos ana MNBH

Mpsimas aemMoHcTpauwms npeaenos MNBH He Bcerga BbinonHuma. Ytobbl npeanaraTe ansTepHaTMBY B STOM criydae,
HacToswWMmiA cTaHfapT obecneunBaeT onpejeneHHele B LuUdpoBoi dopMe HeaocTalowme npeaens ana dB/dt n
ana E. 3Tu npepenbl ocHOBaHbl Ha Tpex uccrefoBaHusx AobpoBonbua, B KOTOpbIX ucnonb3oBanoce MP-OBOPYO-
BAHWE pns nonydeHus MBH. Peaynsratshl 3Tux uccregoBaHWid u3agaHel XeMom u ap. [89], boyneHgoM u ap. [90] u
XebpaHkom u ap. [91]. B kaxaoit us atux nybnukauuii noporosbiid NMBH 6bin paccMoTpeH kak dpyHKuua dB/dt v npogon-
XKUTENbHOCTU Nynbca y AoBpoBONbLEB, MOABEPXEHHbLIX BO3AEWHCTBUIO NepekntodeHnsa rpagueHtos B8 CUCTEME [MPA-
OVEHTA BCEIO TEJTA B yunuHapudeckom MAMHWTE BCEIO TEJIA. XoTa 3HaveHua dB/df, ucnonbsyemble B 3TUX
ny6nukauusx Ans BblpaxeHus noporosoro NBH, He GblnKn HENOCPEACTBEHHO CONOCTaBUMBLI U YacTh (hOPM BOSHbLI Fpaau-
€HTa oTnuYanuck, Morno BbiTh NOMy4YeHO CpaBHEHWe pe3yrnbraToB 3TUX aBTopoB. CpaBHEeHWE UCMNOMb3yeT HeKoTopble
HeonybnukoBaHHble NOAPOOHOCTH, cobpaHHble ANSA YCTaHOBIEHUS OCHOBaHWA Ana npegenos MBH, ucnonbsyembix
B HacTosleM cTaHfapTe. OCHOBaHWEe CpaBHEHUA MOMyYeHO CYMMUpOBaHWeM, ykasaHHbIM B nepeducneHuun 9). MNpepe-
nbl BeIXOOA TPAOVNEHTA ans scero Tena MP-OBOPYOBAHUA Ha 3TOM 0CHOBaHUU Nony4YeHbl B nepevncnennn 10).

9) OcHoBaHuWe cpaBHeHUA ANS BbixoAa rpafgueHTa

OcHoBaHWe, WCMONb3OBaHHOE ANA CPaBHEHUA 3KcriepuMeHTanbHoW paboTel [89], [90], [91], cneaylowee: BCce
3HayveHusi dB/dt Gbinu NOBTOPHO BbIMUCNEHBI K dB/dt Kak NpocTpaHCTBEHHO-BPEMEHHONW MaKCUMYM BENUYUMHBI MOAYNA
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dB/dt, Bo3HMKaloWero Ha cTeHke uUunuHApa 0,2 M, KoakcuanbHO K MarHuTy. OToT 06bemM Gbin BeibpaH ans npegcras-
nexua obbema, 06biMHO gocTynHoro AnsA MALMEHTA. Bece ucnonbayemele opMbl BOSHLI rpagueHTa 6binu hopmamm
BomnHbl EP/ ¢ dhopmoii TpaneLonga. YnpasrneHue nepekriodeHHoro rpagueHTa Obino npegLlecTBylolle — MoCreayto-
wum (AP) B ABYX M3 Tpex 3TUX nybnukauwii, n pesyneratel Bcex [PAOVMEHTHBLIX BNTOKOB faHbl 0fHOBPEMEHHO B
TpeTbeM [89]. B aToii nybnukauum noporn Ans AP ynpaBneHWs NepeKnioYeHHOro rpagueHTa Mormu ObiTb NOMy4YeHsbl
perpeccom. lNnockue BeplUMHbl GopM BOmMHbl 6binn 0,3 Mc y BoynaHga [90], 0,4 mcy Xema [89] u 0,5 mc y XebBpaHka
[91]. OTW pasnuums B NPOAOIKUTENBHOCTM MIIOCKOW BEPLUMHBI, Kak npegnonaranu, UMenu BTOPON NOPsiAOK BIUAHUSA,
¥ 3TUMU pasnuuuammn npeHebpernu. LLnpuna pacnpegeneHuit MHAMBUAYaNbHBIX MOPOroB Morna BbiTb oLeHeHa Ans
LBYX U3 Tpex uccneposaHui [90], [91], noTomy 4TO B 3TUX UCCMefoBaHMSX ydacTBoBasio Gomnblioe yncro JobpoBorib-
LueB. Habrniopaemble cTaHAapTHble OTKIOHEHUs, BblpaXeHHble Kak Apobb cpefHero, umenu nopobHbIA pasMep B
obounx nccnegoBaHusx W 3HadeHnem 0,24 Gbinu NPUHATE ANA ONpeAeneHua LoCTOBEPHLIX obnacTei cpefHMX NOPOroB.

Koraa ansa BpemMeHuW ckata nopor He Mor ObiTb AOCTUrHYT 4115 BCeX 0OLEKTOB U3-3a TEXHUYECKUX NPefenoB cucte-
Mbl FpagueHTa, BoIPOBHEHHOE cpefiHee 3Ha4YeHne UCMOonbL30Banock AN OLEHKW cpefHero s3HadyeHus. B cnyyae, korfa He
mor 6biTe cobntogeH camblil Bbicokuid nopor ¢ oT N o6GpoBonbLEB, 3TO CTATUCTUYECKU OMPEAENnsAnocb kak cpeaHee
4Yuncno no LeHTpanbHou dpakuum N — 2¢ 3akasaHHbIX NOPOroB.

10) OkcnepuMeHTanbHble AaHHble oTHocuTenbHO nopora MNBH Ans Yenoseveckux fobposonble B MP-OBOPY-
OOBAHWW Bcero Tena

PesyneraTbl 3KcnepuMeHTanbHbIX BENWYMH, Npeobpas3oBaHHbIX Ha OCHOBaHMW CPaBHEHWUS, KaK OMucaHo B
nepeuncnenun 9), npuseaeHsl Ha pucyHke BB.2. [daHHble npefcTaBnstoTCA nocnegoBaTeflbHbIMU, XOTA UCMOMb30BaH-
Hoe MP-OBOPYOBAHWME 6bino npeactasneHo pasnuyHeiMun N3FOTOBUTENAMMW Tak, 4To npucyTcTBOBanu pasnu-
YWSA B NpoeKTe annapaTHbIX CPEACTB rpagueHTa. Beina nonyveHa eanHCTBEHHas runepbonuyeckas noporosas yHKLUA
BO30YX/[EeHWs COrMacHO ypaBHeHUIo (2) MyTeM NOAFOHKM KO BCEM MYHKTaM JaHHbIX CO CTaTUCTUYECKOH Maccoi K Kaxzo-
MY MYHKTY AaHHbIX, KOTOpPbIA MPUHUMaET BO BHUMaHWe Yncrio 4o6poBonbLeB, UCCef0BaHHbIX B KaXA0M U3 YKadaHHbIX
coobLyeHunit. Mony4yeHHble 3HaveHuss peobasbl crefytolme:

rb=19,7%+ 1 Tnlc,

KOTOpbIA B HacTosILeM cTaHgapTe okpyrneH go 20 Tn/c,

XpOoHUK t, = 0,36 Mmc.

dBldt, Tnlc
10°
\ -
N
N
N
102 N
N
K
T
3
[S—

10’

102 10 10° 10°

foofts MC

[BoiiHoi norapudm akcnepuMeHTasbHbBIX NOPOroBbIX 3HAYEHWIH ANA BO3byXAEHUA nepudepunHoro Hepea ¢ op-
Mamu BorHel EPI Tpaneyonaa npoTuB BpeMeHu ckaTa fs  (Xem [89] + BoynaHg [90], X XebpaHk [91]). Bo Bcex akcnepu-
MeHTax AaHHble npuaepxusatrotcs opueHtaumn ana [N HanpaBneHnsa MnepeknoyYeHHoro rpaauenTa. [loporosbie
BeJINYUHBI BbIpaXeHbl kak dB/dt, NnpocTpaHCTBEHHO-BPEMEHHON MakcuMyM moayns dB/dt Ha LMNUHAPWUYECKOi NOBepX-
HOCTW, KoaKcuasibHbIA K MarHuTy, ¢ paguycom 0,2 M. CnnowHas nuHWA asnsetca runepbonoit, NpUcnocoGneHHoi Ko
BCEM MyHKTaM AaHHbIX, CO CTaTUCTUYECKON Maccoi Yepes TOUKy, KoTopasi oTpaXaeT KonuvecTso A06poBorbLeB, NpoBe-
PEHHBIX B KaXAOM U3 YKasaHHbIX coobLLeHNit. XapaKkTepHble napaMeTpbl runepbonkl — peobasa rb = 19,7 Tn/c 1 XpOHUK
t, = 0,36 Mc [cM. ypaBHeHue (2)].

PucyHok BB.2 — 3kcnepuMeHTanbHble aHHble 0THocUTenbHO nopora MNBH
YenoBeyeckux go6posonbles MP-OBOPYOOBAHUA BCEIO TENA
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11) OkenepumeHTanbHble faHHble oTHOCUTENbHO nopora MNMBH ¢opM BOMHLI, OTANYHBLIX OT Tpaneuounsa

[Mopor dB/dt 3aBUCWT OT NPOAONMKUTENBHOCTU CTUMYNa ;. [Ona rpagueHTa opM BOMHbLI, OTMWYHBIX OT Tpaneuu-
€BUAHbIX, MPOAOIPKUTENBHOCTE CTUMYSIa He uMeeT ocobeHHbIX onpeaeneHuii. Xapsei u ap. [93] u Mancdung v ap. [94]
nokasanu, 4to rnoporu Ans opMbl BOMHbLI CTAHOBATCA MOYMTU paBHbIMW AN TpaneLouaos, KOorda B CUHyCOUAanbHoM
dopmMe BomHbl B(t) = Bpau(2nt/T), OOPEKTUBHAA ONMUTENIBHOCTL CTUMYIA onpepeneHa kak OTHOLUEHWe
aMnNAUTYAbl K MakcumarnbHON CKOPOCTU U3MEHeHUs

tseff = 2Bmax/ B(0) = T/n. (BB.10)

Dpes un gp. [95] cpasHuBatoT N HanpaBneHHbIX TpaneLmeaanbHbX U CMHYcouAanbHbIX (DOPM BOMHLI B TOM Xe
camom MP-OBOPYJOBAHUN. PucyHok BB.3 unnocTpMpyeT AOMOMHEeHWe, NorydyeHHoe Kak pyHKUUSA fg . apdekTus-
HOCTU. [pUMep AEMOHCTPUPYET NPaBOMEPHOCTL ero UCMonb3oBaHus. B HacTosileM cTaHpapte . OyAeT ucnornb-
30BaTLCA ANA ONUCaHNA 3D DEKTUBHON ANUTENBHOCTU CTUMYyNa.

dBldt, Tric
10%
AN
N
N
102 h
N
P —
10
102 10" 10° 10'

fs.effr MC

®opmebl BonHel EP/ Tpaneyowvaa (+) u dopmel BonHbl EP/ cuHycougel (0). OHu nokasaHbl NpoTuB 3heKTUBHOIA
ONUTENBHOCTU  CTUMYNA, 3PPEKTUBHOCTE — AaHHble oT Opes [95]. [daHHble fepxaTtca AnNA opueHTauun AP
nepekntodeHHoro rpagueHTa. [loporoBble LEHHOCTU BbIp@XeHbl Kak NPOCTPaHCTBEHHBIA Makcumym moaynsa dB/dt
Ha LWMIWHAPWYECKOM MOBEPXHOCTHOM Koakcuarne K mMarHuTy ¢ paguycom 0,2 M. TBepaasa nuHus — runepbona, npucno-
cobrneHHas Ko BCEM MYyHKTaM AaHHbIX, MAEHTUYHBIM OgHOMY, NMOKa3aHHOMY Ha pucyHke BB.2.

PucyHok BB.3 — [1BOHONR norapnmMuYeckuii yHacTok aKkcrnepuMeHTanbHbIX
MOPOroBbIX 3HaYeHU ANna nepudepuintHoro Bo3byXaeHns HepBa

12) OkcnepuMeHTarnbHble faHHble NOPOroBbiX 3HadeHUi MNBH B 3aBUCMMOCTU OT OpUeHTaUMW Tena nauueHTa
OTHOCUTENBHO HanpaBreHWs NepeKntoYeHHOro rpagueHTa

3HaveHue peobasbl Kak PyHKLUWMU HanpaBneHWa NepeknioYeHHoro rpagueHta 6bino nonyvyeHo 3IKCnepumeH-
TanbHo nonHocTelo B MP-OBOPYOOBAHWKW BCEIMO TENA. Ona HF-rpagueHTHOW KaTyliku B uccregosaHun [lypau
Ha 84 nobpoBonbLax BbISABUNK 3HaYeHUA peobasbl 29,5 Tn/c m xpoHuk — 0,36 Mc. B atux 3sKcnepumeHTax
UCMomnb30Banock TOMbLKO NPOBETPUBaAHWE, BOCMPOU3BOASLYEE MOAENb MarHUTHOrO MONS Ha KaXAOM KOHUe
aKTUBHOW HF-rpagMeHTHOM KaTyLIKW, KOTOpOe WCNoNb3oBanocb ANA MoAenupoBaHus nobyauTensHbIX addekTos Ans
nepekntodeHnss HF. O6bekT 6bin pacnonoxeH B ANUHY ANA camoro HU3koro nopora NBH. 3TOT 3KcNepUMEHT nokasbi-
BaeT, 4To nopor MNBH ansa HanpaeneHWs rpagueHTa ronosa — Hora (HF) B Takom MP-OBOPYJOBAHWUW Bhiwe, Yem Ans
HanpasreHus (AP), ¢ oTHoweHneM ana AP u HF rpaaueHTa, pasHbiM 0,66. CyllecTByeT noxoxee oTAWYMe B noporax
mexay LR v AP rpaguentamu. [aHHble ByauHrepa [96], nony4eHHble Ha 10 gobpoBonbLax, nccreposasLllero NOporu npu
BpaLleHUN KaTyLIKU rpagueHTa OTHOCUTENBHO A06poBONbLEB, NOKa3bIBAOT OTHOLLEHUE MexAY noporamu ana AP u LR
rpagueHToB, pasHoe 0,8. Ucxoaa M3 3TUX pesynsTaToB, AaHHbIW CTaHAAPT BBOAMT KO3 ULMEHTH BECOMOCTU ANA
Bbluncnenus BbIXOOA MPAAVMEHTA us HF u LR rpaguenTa, pasHble Wy-=0,7 n W z=0,8.

13) BosbyxzaeHue HepBa B cnyvae koMbuHauum ¢popm BonHel oT 6onblue Yem ogHoro MPAJUEHTHOMO BJTOKA

MP nocnepoBatensHOCTM O0TOGpaXeHUs Bcerga copepxar KoMGuHaumio hopM BOMHBI FpaiMeHTa oT BCeX Tpex
MPAOVNEHTHBIX BJIOKOB. Camoe cunbHoe BO3OyXaeHWe NPOUCXOAQUT, KOrAa BCe KaTyLUKW NepemeLlaloTca ofHoBpe-
MEHHO C UAEHTUYHBIMU pbopMamn BOMHLI B MakcumansHoMm BbIXOAE MPAAVMEHTA. B kaxblit MOMEHT B MeCTe BOKpYr
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U3oLeHTpa MarHuTa Benu4yuHa MofTHOM CKOpoCTU UaMeHeHus (dB/dt)., OyaeT BekTopHO cymmow dB/dt ansa kaxgoro
MPAOVEHTHOIO BJIOKA /. Bbi3aBaHHOe 3neKTpuyeckoe nosie, KOTopoe, Kak nonaratwT, ABNAETCA MEXaHU3MOM AnsA
B036yxaeHuWs,, ByfeT BO3HUKaTb M3-3a BEKTOPHOIO AOMOMHEHUSI SNeKTpudeckux nonei E;, ysenuumsascb Npu KaXaom
nepekntodeHnn rpagueHta. 3HadeHune (dB/dt)ii OYAET pyHKLMEH OT paccToAHUA, KOTOpasa 3aBUCUT OT OKTaHTa, Kak
onpeaeneHo CMCTEMOI KoopAMHAT rpagnerTa. Hanbonblune 3HaYeHNA BO3HUKAIOT B OKTAHTaX, B KOTOPLIX HanpasneHwe
(dB/dt)ota1 M kaxgoro (dB/dt); HaxoasaTcs nog yrrnamu, MeHbluuMmn Yyem 90°. 3To ycnosue GyaeT Bceraa cylyecTBoBaTh B
[BYX N3 OKTAHTOB U B Te4eHUe KOMOUHaLMK CrOXHBLIX OPM BOJSHBI, B KOTOPbIX U3MEHAETCA 3HaK rPaiMeHToB, 3TO XyAllee
yCrnoBMe MepekniodnT K APYruM OKTaHTaM. B npepenax XyjLuero criy4as oKTaHTa NPOCTPaHCTBEHHAs MaKcUManbHas
BenunyuHa (dB/dt) OYAET MEeHbLUE CYMMBI MPOCTPaHCTBEHHOMO MakcuMyma (dB/dt), noToMy 4TO NnocnefHue Makcumy-
Mbl HE BO3HWMKalOT B TOMW Xe camol Touke. Kpome TOro, flaxxe B TakOM OKTaHTe BEKTOPHble HanpaBneHusa (dB/dt); B
nonoXeHnn makcumyma (dB/dt)yia) HE MOMHOCTBLIO NapannernbHbL.

MoaToMy, B paccMmaTpuBaemMoM criydae (Bce KaTyLUKW, KOTopble nepeMeLlaroTcs OfHOBPEMEHHO C UASHTUYHBIMU
dopmamMm BoMHbI B MakcumyMe dB/dt) o6beHeHHbI addpeKT Ha Bo36yKAeHUSA MeHbLUe, YeM NUHeiHasa cymma adpdek-
TOB MHAMBUAYANBHBIX KaTyLLEK.

HacTtoswwii ctaHgapT npegnonaraet, YTo 3gpdeKT 0fHOBPEMEHHBIX NEPEKIIOYEHHbIX MPaJNeHTOB MOXET ObiTb
npeacTaBfeH B3BELLEHHbIM KBagpaTHbBIM cyMMUpoBaHueM (dB/dt) ungusuayaneHeix MTPAAVEHTHBLIX BJIOKOB. Koadp-
PULMEHTBI BECOMOCTU NPeACTaBfieHbl B Nepeyncnenum 12).

Koraa npofomkuTenbHOCTL CTUMYna ts 3TUX TpexX rpafWeHToB B MaKCMMaribHOM MepeMeLleHUn He OfUHaKoBasi,
KBafpaTMyHoe AOMONHeHWe MOoXeT ObiTb 3HavaluMM, HO obLMiA NpeAen AOMKeH ObITb 3aMeHeH WHAWBMAYANbHLIMUA
npegenamv ANs Kaxgoil NpoformKMTensHOCTU cTumyna fs.

B MP-OBCJTIEOBAHNAX nocnegoBaTenbHOCTUA C O4HOBPEMEHHBIMU (DOpMaMu BOSTHEI B MaKCUMasibHON aMnin-
TyAe Kaxporo rpagueHTa — peakuil criyyaid, TakuMm obpasom, npegnonoxeHne o6 Nx BO3HUKHOBEHMM — KOHCepBaTUB-
Hoe cobbiTue. bonee peanucTuyeckue OLEHKUM nMopora AN YacTUYHO OAHOBPEMEHHBLIX (POPM BOSIHBI OT pas3fUyYHbIX
KaTyLlek MoryT BbITb nony4eHbl 0T 6onee TOUHBIX MOAENEA, KOTOpbIE NPUHUMALIOT BO BHUMaHue opMy KaX oW BOJHbI.
[Mpumep TakoW Mogenu onucaH B nepeducrneHun 16).

14) Mpegensl ana NBH gna cuctem rpagueHTa Bcero tena

Kak ykasaHo B nepedvucrneHuun 4), npeferioM nNepBoro pexuMa KOHTPONIMPYEMOro yrpaBneHus sSBrnseTcs To, YTo
BbIXOO MPAOVNEHTA gaet noporoBelii NMBH. 3To dusmonornyeckoe onpegeneHme MoXeT 6biTb BHOBb 3asBNEHO KOMU-
yecTBEHHO: ansi TPAOVMEHTHOW CUCTEMbI BCEIO TENA stot npegen ocHoBaH Ha MOPOroBbIX BENMUYUHAX, HaRAEeHHbIX
ana nepekntodedna AP rpagueHToB B nepeducneHuu 10).

CyliecTByeT npefen, KOTopbld B3auMocBA3biBaeT MakcumansHblii BbIXOO MPAOVEHTA cuctemsl rpagueHTa c
AaHHON (POPMOiA BOSHBbI:

- MakeumanbHbli BbIXOO MPAOVEHTA MP-OBOPYAOBAHWA, kak npeanonaratoT, Bbl3BaH O4HOBPEMEHHON NPO-
aykuuenn scex MPAOVMEHTHBIX BITOKOB, kaxablii Npy MakcuMarnbHOW CKOPOCTH BpaLleHUsa U B MakCUManbHON amnnu-
Tyge rpagueHTa. OTO U3MepAeTca Kak MoAyNnb NPOCTPaHCTBEHHON MakcumanbHon BenuuuHel BbIXOOA MPAOUNEHTA,
Bo3HuKatowero B OB bEME NCCNEOOBAHUA.

- OBbEM UCCNEOOBAHWUSA onpeaeneH B ctaHaapTe. Ero namepeHus, kak npegnonaratoT, UCkntoHatoT obnacTb,
rae Yactu Tena NMAUMEHTA 6Gonblioro gnametpa o6bl4HO HE NPUCYTCTBYIOT, U 06BbEM MOXET BbITb MEHBLUUM, YeM dak-
TU4eckoe MecTo, gocTynHoe ans NMAUNEHTA.

- 3aBUCUMOCTL BKNOYAET KOPPEKLUIO NPOAOMKUTENLHOCTA CTUMYNa AN NMOPOroB MexXAy cuHycouaamu u Tpane-
uougamu us nepeducneHua 11).

- OfiHOBPEMEHHbIW Bbixog nomny4eH u3 paccmotpeHun BbIXOOA MPAOUNEHTA uhgusugyanbHblix TPAONEHTHBIX
BJIOKOB, ucnonb3ysa oTHOLWEHUSI MOPOra OpueHTauun w; U3 nepedncrneHus 12) u npaBuna kBagpaTtu4Horo cyMMupoBa-
HWs nepeuucneHuns 13).

370 NpMBOAUT K

3 (w;dB/ dt;)? < 20(1+ 0,36 /t). (BB.11)

dB/dt 3HaueHUsi MOryT ObITb MONyYEeHbl BLIMUCNEHNEM UMW TECTUPOBaHUEM. BbluUcreHME BO3MOXHO UCXoAA U3
reoMeTpuu KaTyLIKU U pacnpefeneHna noToka no 3akoHy buo-Casapa

= I(F)(F'=F)dl"
B(r) =I%' (BB.12)

rae dl' ABnsieTcs aNeMeHTOM NMPOBETPUBAHUI KaTYLIKN B NONOXEHUU '

15) MNpepens ansa NBH, ocHoBaHHbIE Ha BbIMUCNEHUU Nonsa E

Ona cucteM rpagueHTa, KoTopble oOTnWYalTca no pasmepy ot CUCTEMbI TPAOVMEHTA BCEMO TENA,
MHdOpMaLua M3 akcnepuMeHTansHoi paboTel, ceAsbiBatowein BbIXOA MPAOUEHTA c noporosbim NBH CUCTEMbI
MPAOVEHTA BCEIO TEJIA, HenocpeACTBEHHO HENPpUMEHUMA. 3TO 3aBUCUT OT reoMeTpum KaTtyliku u Tena NMALMEHTA.
Ecnu, HanpuMep, cucTema rpagueHTa BO3AEWCTBYeT TonNbko Ha ronosy paguycom 0,1 M, To npegensl BbIXOOA
MPAOVEHTA no nepeuncrieHnio 8) MoryT 6blTb CAUWKOM OrpaHUYUTENbHLIMU - DakTopamMu  NpUGNM3UTENbHO 2
[cM. ypaBHeHue (4a)]. [Ana pasnuuHblx cucTem rpagueHTa Ana pasHelx uenei MP-OBOPYAOBAHUA (Hanpumep,
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cneyunansHoe MP-OBOPYJOBAHWME pnsa rpyanM, KOHEYHOCTEW WNWU ronoBbl, UKW CNeynanbHbIX NPOEKTOB CUCTEMBI
rpagueHta Aans ucnonb3oBaHua MP-OBOPYOOBAHUA BCEMO TEJIA (Tuna cuctem rpagueHta Ans MUKPOCKONUK
CepAla W ronoBbl) — HaCTOALWMIA cTaHAApT ycTaHaBnNuBaeT WCNONb3OBaHWE NpeaenoB ANA AneKTpudeckoro nonsa E,
BbI3BAHHOrO NepeknoveHnem rpagneHToB. OBBLACHASTCA 3TO TeM, YTO E ABNAETCA KONUYECTBOM, KOTOpoe Henocpea-
CTBEHHO B3alMOCBSA3aHO C PM3MONOrM4eckon Mofenblo, ONMCaHHON B NepevncneHun 3).

XoTA 3HadeHue E B pAaHHOW KaTywke u reoMetpus Tena [MALUMEHTA He moryT 6biTb Nerko u3MepeHsl,
BbIYMCNEHME BO3MOXHO UCXOASA U3 reOMETPUM KaTyLLKU U pacnpefeneHnsa noToka, koraa adpdeKTaMn NoTokos, BbI3BaH-
Helx B Tene MALUMEHTA, npeHebperator. OnekTpudeckoe none B Tene NALMNEHTA n3-3a nepekniodeHHbIX rpagueHTos
MOXeT Torda 6biTb BbIpaXeHO Kak

E =-0A/dt - VO, (BB.13)

rae A — MarHWTHbIA BEKTOPHBLIA MOTeHUWan K3-3a NOTOKOB B KaTylwkax rpagueHTa. [poussoaHas BpeMeHn,
OT KOoTOpoih dA/dt BblYMCNSETCA

E(r) = A(r) = [0 dr
4|7 - 7|

e I — HopMa M3MeHeHWsi MoToKa KaTylkn W df, SBNSIETCA ANeMEHTOM MNpOBETPUBAHUIA KaTyLIKU B
MONOXEeHUN r’.

OnekrpocTaTyecknii noteHynan ® NPoUCXoANUT 13-3a ANEKTPUYECKOro BIIUAHMA MeXAy 3NeKTPUYECcKoi npoBo-
avmMocTbio (Tuna Bo3ayx — MALIMEHT) n siBnaeTca cneacTBUEM COXpaHEHUs SreKTPUYECKOro BIINAHUS.

OnekTpocTaTuyecknii noTeHuman Ana obux NoTpebHOoCTel BEIMUCASAIOT C MOMOLLbLIO KOMMBIOTEPHON TEXHUKW.
MpuMevaTenbHbI cneunanbHbliA criydail, B kKoTopom © paBHAETCA HyMio, BO3HMKAET ANSA LUMUHAPUYECKA CUMMETpUY-
HOro Z-rpafueHTa, MPUMEHEHHOro Mo OCU NPOBOASALLEro uunuHapa. B atom cnyyae E = — dA/dt . YpaBHeHue (BB.14)
JeicTBUTeNbHO NS cnoxHoi mogenu MALIMEHTA. T[NonesHoe ynpoujeHWe [AOMKHO MpUbNU3NTbL CceKuuilo Terna
MALIMEHTA kak umnungp wnu cdpepouns oAHOPOLHOK NpoBOAUMOCTH.

B HacTosWeM cTanfapTe nopor Ans E, Kak npeanonaratoT, MMeeT runepbonuyeckyto hopmy noporosoi pyHKLuUm
ypaBHeHus (BB.6), ¢ xpoHuk 0,36 Mmc, kak ykazaHo B nepeuncneHun 10), n c peobasoii, koTopas 6asmpyeTca Ha OpUeH-
TaLMOHHO CBA3aHHbIX BenuuuHax Ans dB/dt v BeluMcnuTenbHbIX Mypau pesynsratoB Ans OTHOLWeHUA Mexay E u dB/dt
[cm. nepeuvncneHune 4)]. MNMog4YepKHYTO, YTO 3reKTpUYeCcKoe Mnorie BbIMUCIIEHO, NPUHMMas BO BHUMaHUe OfHOPOAHYIO
nposoaumocTs MALMEHTA. TMpu sTOM nonydeHa peobasa anekTpudeckoro nonsa 2,16 B/M ana nepekoveHns
rpagueHta AP n 2.4 B/M pna rpagueHta HF. Pasnnuus B STUX ABYX 3Ha4EHUSX HECYL|EeCTBEHHbI, U Takum obpasom
BeSMYMHa 2,2 B/M npuHMMaeTcs Kak xopolas oueHka Ans peobasbl anekTpudeckoro nona ansa MNBH TpaneyuesuaHoro
nyneca ANA Bcex opueHTauuil rpagueHTa. [apannensHo aprymeHTy ana npegenos dB/dt npeaen E 8 PEXKMME
KOHTPO/IIA MEPBOIO YPOBHSA paBeH noporosoi BenuduHe E. [Ina HOPMAJITbHOIO PEXKUMA PABOTbI npeaen
yMeHbLUeH caktopom 0,8. Mpeaen ans E geiicteutenerd ana scex tunoe MP-OBOPYOOBAHUA. Benuuuna E asnsetca
MakcumarnbHol, BosHukawwen B OBbEME UCCIEOOBAHUA ana paHHoro Beixofa rpagueHTa. YTBepXAeHUa aHano-
FMYHbI YTBEPXAEHUAM B nepedyncrieHnn 14), Ho

- OB bEM UCCNEAOBAHUNA — aTo Bece MecTo, gocTynHoe and MALUMEHTA;

- ogHoBpeMeHHo MPAVMEHTHLIE BJTIOKU MoryT 6biTh NomnyqeHsbl Mo npaBuily CyMMUpOBaHWUA nepedncnenns 13).
Hanpumep, ans ¢opm BonHbI EP/ ¢ NPOAOITKUTENBHOCTBIO CTUMYNA fg o STO MPUBOAUT K

\/ S BV <22(1+0,36/tsef). (BB.15)

16) Moaenb noporosbix 3HaueHuid NBH aAna cnoxHex ¢opM BOJHEI

Mnepbonuueckas noporoBas ¢yHkuusA, nogobHas ypaBHeHuto (BB.6), c peoba3oi u XpoHUK, onpeaeneHHbIMU
B nepeuvucnenun 10), aBnaeTca AeUCTBUTENBHON ANA MOBTOPHBIX OUMONSIPHLIX NPAMOYIONbHLIX CTUMYNOB [U Ans
cUHycona ¢ ucrnonbsobaHnem OOOEKTUBHOW ANMUTENBHOCTU CTUMYIIA, onpepeneHHoit B ypaBHenun (BB.11)].
UTtobbl UMETb 1eNno CO CNOXHBIMU bopMamn BOMHLI FpafueHTa, Yacto ucnonbayembiMu B MP-oTobpaxeHuu, paclum-
peHue xenatenbHo, MOTOMY YTO AN Takux ¢OpM BOMHbLI Nopor MoxeT ObiTb Bollwe. Bonee obuasa noporosas
PYHKUNUA MOXET BbiTb HaWaeHa oueHKoW cTuMyna B(t), KoTopbld NpUHaANEeXuUT 3Toil hopMe BOMHBbI Kak psag yHKUWIA
Hupaka, koTopble 3acTaBNAIOT Bo3pacTaTb OTBET HEPBA, TakK YTO B KOHEYHOM cyeTe gocturaetcs nopor [97]. U3 ypaBHe-
HUA (BB.6) MOXHO BLIpa3uTb Rt NOANOPOroBbIiA OTBET AN €4MHUYHOMO NPAMOYIrOfIbHOro CTUMYIa € NPOAOIIKUTENBHO-
CTblO {5 Kak

(BB.14)

o B B
rect = BTH = bt + tg) ’ (BB.16)
NOCKOMbKY Ryt MOXHO paccMOTpeTb Kak (PYHKUMIO fg, €ro NpOW3BOAHAS OTHOCHTENBLHO fg

dRrect(ts) — ﬁ A tc .
d(ts) (o ts) (BB.17)
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YpaBHeHne (BB.17) onucbiBaeT BKkaj B 3Ha4eHWe oteeTa t=f;, UMetowero copMy [upaka, AONONHeHMUs
K cTuMmyny npu t = 0 co 3HayeHnem B. [AnsA Gonee obLjero cnyyas 3HadeHue AR(t) oTBeTa Bo BpeMs { no Oupaky
chopMUpoBano cTumyn Bo Bpemsi 6 ¢ cunoii B (8)

dR(t)= . .
b (tott - 9)2 (BB.18)

MonHaa BenuunMHa oTBeTa Hepsa R(f) B nto6oe Bpems ana noboro ctumyna B(6) ana 0 < 6 < T nonyyeHa
cKpy4mBaHumem

t
1 B(6
t_ﬁcf,tn-e) ae. (BB.19)

PucyHok BB.4 nokasbiBaeT R(f) AN NpocToro nNpsMoyrofieHoro cTuMyna. BosbyxaeHne npoucxofuT, korga amn-
nuTyaa dBldt .y CTUMyNa 3acTaBnAeT MakcMMarnbHy BpeMeHHYo BenuuunHy R(t) 6biTe Gonblueit 1.

Kak npumep ans EP/ dopMbl BOMHbI CIOXKHLIA CTUMYI — PS4 NPSMOYTrofibHbIX CTUMYOB C YepeioBaHUEM 3HakKa,
B KOTOpPbLIX NEPBLIA CTUMYN B pAAY WMEET NOMOBUHY MPOAOIKUTENBHOCTU Apyrux. MNnockue BeplunHbl OpMbl BOSHbI
rpagueHTa COOTBETCTBYIOT BPEMEeHHbIM WHTepBanaM Mexay CTUMynamu. PesynbtaT uHTerpauwun ypaBHeHusi (BB.18)
Ans aToro cnyyasi nokasa rpacgpudeckn ans MNBH Ha pucyHke BB.5. MakcumansHoe 3HadeHue R(t) AOCTUrHYTO B KOHLE
nepBoro MofIHOro CTUMyna NPOAOIHKUTENBHOCTU. PUCYHKU npeanaratoT, YTO MOLENb MOXET UCNOoNb3oBaTbes, YToObI
Noy4YnTb MOPOroBbIie YCoBMA ANs N06ON PopMbl BOMHLI, YY4UTLIBAA NOPOr ANA NPOCTol popMbl BOMHBI.

lMpeackasaHns Mogenu — Mo CpaBHEHUIO C 3KCNEepUMEHTOM Ha pucyHkax BB.6 w BB.7. PucyHok BB.6
roKasbIBaeT Moporu Ans ¢opM BOMHLI TpaneLlouaa B uccriegosanun Mypawn (6onee nogpobHo cM. nyHKT 10). YpaBHeHue
(BB.19) ucnoneaosanock, 4Tobbl HaliTU NOPOroByto OYHKLMIO, BKIOYas B 3KCNEpUMEHTanbHOW ¢opMe BONHLI Tpane-
uonga B B(0). Peobasa rb n xpoHuk t, [ypaBHeHune (BB.19)] Gbinu npucnocobneHrbl Ans ny4vwero npumeHeHnWs. MoxHo
BULETb, YTO NOSy4YeHHble BeNMYMHLI He paBHbl peoba3e WM XPOHWUK, HalWAEHHLIM ANS TOro Xe caMoro Habopa faHHbIX
B nyHkTe 10. OTO BbI3BAHO PasnMuneM B UX onpeaeneHun: B ypasHeHun (BB.19) rb u t, onpeaeneHtl Ana MoHononsap-
HbIX NPAMOYronbHeIX cTuMynoB. Kpome Toro, pucyHok BB.6 nokasbiBaeT noporosylo hyHKUMIO, KoTopas 6bina 6bl
nonydyeHa oT ypaBHeHus (BB.19) ana Toil e caMoi peobasbl U XPOHUK, HO ANA POPMbl BOMHBI CUHYCOWUAHI,
HaHeceHHbIX BMecTo QPDEKTUBHOM ANMUTENBHOCTE CTUMYMA, kak onpeaeneHo B ypasHeHun (BB.11). Mogens
nokasaHa ANA NofjepXaHus pasyMHOCTW UCMOMb3OBaHWUA 3TOro onpegenenns. Mogenb npeackasbiBaeT, 4To ANs
o6eux hopM BorHbI noporn ByayT B npefenax 10% no 6Gonbwomy AnanasoHy SOOEKTUBHOW ANMUTENBHOCTU
CTUMVYIA. XoTs Mogenb NpefckasbiBaeT CUMbHOE CHUXEHUE B 3KCNEPUMEHTaNbLHOM Mopore Mexay efWHCTBEHHOW
MoSIOBUHOW Nepuofa U HenpepLIBHON IKCMepUMEHTanbHOW CMHYcONoN Bonee TOHKWE U3MEHEHUs!, HaWeHHbIe 3Kene-
PVUMEHTarnbHO AN CUHYcoWa C MNpOAOImKUTENnbHOCTBIO Mexay 1 u 10 nepnoaamu, He npeackasaHbl. Heobxoaumbl
Bonee obwupHble Mogenu [91]. Mx SAFE mopens (MpubnuxeHue Bo3byxaeHna MpoHUKHOBEHNUA 1 OueHka) NpuMeHs-
€T TPU BpPeMeHHbIX hunsTpa Kk popme BOSHBI FPagueHTa U CyMMUPYET BbIXoA. PUNeTpbl MOASNUPYIOT NOKOSNIEHNE NOTEH-
UnanoB AelCTBUS B npefenax HepBHbIX KIETOK U pacnpocTpaHSATCA U3 CUrHana Yepes cuHancel. B To Bpems kak
MOAENb He YyTBEePXAAaeT, YTO onucana puanonornyeckoe noeefeHne, sTo AeNCTBUTENLHO NPeAcKasblBaeT BCe 3aBUCK-
MOCTU Mopora Bo36yXAeHUA OT NpPOAOSIKUTENBLHOCTU CTUMYMa, CUHYCOWAANbHOrO NPoTUB TpaneunMeBUAHOro U Ynucna
LMKIOB rpagueHTa.

PucyHok BB.7 nokasbiBaeT NOpor Kak ¢pyHKLUIO Yncna nonoBuMHb NEPUOA0B CTUMYNa cuHycouabl. Mopor 6bin
u3MepeH, YToGbl COOTBETCTBOBATL JKCMEpPUMEHTaNbHLIM AaHHbIM  ByauHrepa [96].

. B(O)
0 i { T ?
-
® ]
R(t)
t

@ cumsonusupyeT ckpyumsaHue. n(t) = t,Irb (t, + ).

PucyHok BB.4 — 3HaueHue oteeTa R(t), npousse-
[ eHHOro CKpyynMBaHuMeM NpAMOYronbHOro cTuMyna
dBl/dt, v dyHkUMKM oTBeTa MMNynbca Hepaa n(t — 0)
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BepTVIKaJ'IbeIe OCU UMEKT OTHOCUTEITbHbIe eQUHULBI.

nocne nepBoro oTpuuaTtenbHOro ckata.

HaunHatoweiicsa Bt = 0

dB/dt, Tnlc

PucyHok BB.5 — ®dopMbl BOMHbBI rpagueHTa G, dhopma BOMNHbLI CTUMYNa
dB/dt n 3HayeHue oTBeTa R Ans ¢opMbl BONHbl EP/ Tpaneuounaa,

LLITpuxoBble SIMHAW MO paBHLIM BEMWYUHAM OPAMHATHl UNNHOCTPUPYIOT MakcumarnbHbliA OTBET HepBa, AOCTUIHYTLINA
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1,0 ts et MC

0
Bonee Huskasa kpuBas — AnA OPM BOMHLI TpaneLouaa; STo NonyvyeHo NpUGnuXeHnem aKcnepuMeHTanbHBIX

AaHHbIX (+) Bopnanga [90] k ypaBHeHuio (16). MonyyeHHble 3HaYeHUs peobasbl U xpoHuk — 17,3 Tn/c n 0,3 mc.
BepxHsasa kpuBasa gnsa ¢opMbl BOMHLI CUHYCOUALI, UCNONB3Ysl Te Xe cambleé BENUUUHBLI peoba3sbl U XPOHUK.

PucyHox BB.6 — T[Mopor 3HaudeHuit dB/dt apns gByx dopm

BONHbI

rpaaveHTa B 3aBucuMocT oT SOPEKTUBHOW
ONUTENBHOCTU CTUMYIA
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dBl/dt, Tn/c
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Yucna nonosuHsI Nep1oaos

MpunMeyaHne— SKkenepuMmeHTarnbHble AaHHble ByauHrepa [96] BkovaloT CNMOLIHYIO IMHUIO. U3 YpaBHEHUS
(19), npu N = 64.

PucyHok BB.7 — Moporosble 3HaueHus dB/dt ans dopmbl
BOJTHbI FpajueHTa CUHYCcOWAbl Kak (pyHKLMSA Yucna nosno-
BMHLI NepUoA 0B B (hOpPME BOJHEI

51.103 3ALNTA OT PY-U3NYYEHUA

HarpesaHue 6uoTkaHel ABNAETCA BaXHEWWWUM CneacTBueM BO3AeUCTBUA PY-uanyueHus, reHepupyemoro
MATHUTHO-PE3OHAHCHBLIM OBOPYOBAHUEM (4acToTa usnyveHus coctasnset 6onee 1 MI'y). MHorne Guonorudec-
Kne adpheKTsl Bo3fencTBna PY-U3nyyeHna cxofiHbl ¢ peakuMsM1 Ha MHAYLMPOBaHHOE HarpeBaHwe, Bbi3BaHHOE NOBbI-
LUeHneM TeMnepaTypbl BroTkaHW unu Yenoseveckoro Terna Ha 1 °C 1 BbllLe, UNK C peakUMsMU, CBA3aHHBIMU C YMeHbLLe-
HUEeM 4O MUHUManNbHOro ypoBHs obLlel TEeNMoBON Harpy3ku Ha YerioBeYecknii opraHuam [98].

NHayunpoBaHHyto PY-nanyyeHMeM TennoBylo Harpysky Ha OpraHuMaM MOXHO CBSi3aTb HEMOCPEe[CTBEHHO C
YOENBHOW MOMOLEHHOW SHEPTUEN (YN3) unun YAENBHOW MOMOLWEHHOW MOLLHOCTLIO (YNM). Opyrumu
BaXXHbIMU pakTopamu, Bnusowmumm Ha peakuuio NALIMEHTA Ha gaHHyo TennoBylo Harpysky, sSIBRSOTCA Temneparypa
BO34yXa, OTHOCUTESNbHAsA BNaXHOCTb, CKOPOCTL BO34YLLHOro NoToka, Bosgeictaytowero Ha NAUMEHTA, u cteneHb ero
Tennousonauun. B To Bpema Kak MecTHble Npefensl unu npefens! Bcero Tena YINM nHora nonesHsl Ana onpeaeneHuns
YPOBHSA WHTEpeca, NoBblLUeHWEe TEMMNEPATYpLl ABMSETCA NepBOCTENEHHBIM KpuTepueM. Mo 3ToW MpUyYMHE KpUTepuit
NoBbLILLEHUS TEMNEpaTypLl paccMaTpuBaeTCA B HacTOSALWEM CTaHfapTe.

JlokannaoBaHHble y4acTKu HarpeBaHUs UK «ropsidue TOYKU» MOTYT Bbl3BaTb MECTHOE NOBLILIEHWE TEMNepaTyphl.
3710 BaxHo Ans skpaHuposaHus NMALMEHTA oT HenHaMLUMpyeMblX UMNNAHTaToB, TaTy U ApP., KOTOpble MOTYT NOBAUATL
Ha noBbILLEHWe MeCTHOW TemnepaTyphl [2]. lMornoLieHne MOLHOCTU BO3pacTaeT NpPOMopUNOHanNbHO KBajpaTy paccTo-
AHWA OT LeHTpa Tena [99], n anekTpu4eckne HEO[HOPOAHOCTU Tena W3MEHAKT NOTOKU U MEeCTHble MOrNoLWeHns
SHepruu. McecnegoBaHusa ¢ Ucnonb3oBaHUeM cEpPUYECKUX MoAenei NokasbiBaloT, YTo Haubonee TAXeNbl cnyyai
peanusyeTcs B criyyae, Korga «ropsidyue Touku» o06pas3oBaHbl cdepaMu ¢ HU3KOW INEKTPUYECKON NPOBOAUMOCTLIO
(KOCTHas UK XMPOBasi TKaHW), PaCMONOXEHHBIMU Ha HAapYXHOW noBepxHOCTU cdepbl ¢ Gonee BbICOKOW NpoBOAU-
MOCThIO (HanpuMep, MbllledHast TKaHb); «ropsvne TOYKU» MOTYT BO3HUKaTL Npu YIM, npesblwatoweit MECTHBIN cpeaHuiA
ypoBeHb B 2,5 pasa v 6onblue [100]. MocnedHue pac4yeTbl, OCHOBaHHbIE Ha MaTemaTu4eckoi Moaenu HeoAHOPOAHO-
cTu Yenosedeckoro Tena [101], [102], nokasbiBatoT, 4TO NokanusupoBaHHaa YIM oTAenbHbIX, OTHOCUTENBHO ManbiX,
y4yacTKoB Tena MoxeT B 5—8 pas npeBbllaTh CpejHuil nokasaTenb Ana Bcero Tena [103]. OaHaKko 3TO COOTHOLLEHUE
YMEHbLUAETCH NpuMepHo B 2—4 pasa, Korga oHO ycpeaHAeTca Ha uenblii oprad [103], [104]. BepoATHOCTb BbICOKUX
MECTHbIX 3HadeHWid YIM yMeHbLUaeTcs Mpu KBagpaTypHOM BO3GYXAEHUU SAEpHBLIX CMUHOB, NPU 3TOM ero nocnep-
CTBUS CrIaXuBaloTCs 3a cyeT Tennosoi Anddy3nn n nepeHoca Tenna KPOBOTOKOM.

TennoBble ahekTEl ONpeAensoTcs YyBCTBUTENBHOCTLIO BOMNBLILUMHCTBA BUONOrnieckux NpoLeccoB K Temneparyp-
HoMy BoO3ZelCTBUIO. B nepeyto oudepeab Mephbl 3awuTsl oT PY-usnyyeHns formkHbl ObiTb HanpasneHsl Ha n3bexaHue
UYpe3MepHbIX (PU3MONOTMYECKUX peaKkLUid, Bbi3BaHHbLIX NOBLILLIEHUMEM TemnepaTypbl Tena, U Ha u3bexxaHwe NoBbILLEHNSI
TemnepaTypbl TKaHEW JO YPOBHS, NPU KOTOPOM OpraHu3My MOXeT ObITb NpU4MHEH Kakoi-nnbo yuep6 [1].
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HanGonee 3aMeTHEIMU peakLusMKU YENOBEYECKOrO OpraHWaMa Ha CuibHOe HarpeBaHwe Tena PY-usnydeHvem,
BEPOATHO, SBNAKTCA peakuun cucTembl TepMOPErynupoBaHusi, BKIOMatoLLMe poCT HYacToThl CepAeyHbIX COKpaLLeHUi
U YCUIIeHUe KpOBOCHabXeHUs KOXU MpW OJHOBPEMEHHOM He3HauuTellbHOM NafeHUU apTepuanbHOro [JaBneHus
[105]. OTn peakuun NPoOSBNAIOTCS B MakcuManbHOW cTeneHu, gaxe ecnu MALIMEHTBI naccuBHO nexart B yCrNoOBUSX
KOMHaTHON TemMnepaTypbl, NOCKOMBKY TemnepaTypa TeNa NnoAgHuMaeTcs Gonee Yem Ha 2 °C. Y 6orbHBIX ¢ HapyLeHHOM
yHKLMEN TepMOperynupoBaHns 1 cepaeyHo-CoCYAUCTON HeJOCTaTOMHOCTEIO HE OTMeYaeTcs BpeiHbIX BO3AeACTBIA Ha
3[10pOBbe, ecnu TeMnepaTtypa Tena BospacTaeT He Bonee Yem Ha 1 °C [106];, uMetoTCs, oAHaKo, OTAENbHbLIE UCKMoYe-
HWS, O KOTOPLIX peYb NOWAET HUXKE.

OTpuuaTensHoe BosaeicTBME Ha HekoTopbix MALIMEHTOB MoXeT GbiTb BbI3BaHO MX (PU3UOMOrMHECKUMI U hU3N-
YecKMMU nokasaTensMu, CBA3aHHbIMKU CO cnabbiMiU BO3MOXHOCTAMMU ajanTauui K NoBbllLEeHWUIo TeMnepaTypHOl Ha-
rpy3Kku, KoTopble 06yCnoBneHbl NPEKMTOHHLIM BO3PACTOM, TYYHOCTBIO M MOBLILIEHHLIM apTepuansHelM gaBneHvem [107].
PasnuyHble nekapcTBeHHbIE npenaparthkl, HAanpUMep MOMYEroHHble cCpefcTBa, TPaHKBUNU3ATOPLI, CHOTBOPHLIE, COCYAO-
paclumpsoLne n apyrue cpeacTsa, CHUXaKOT BEIHOCNMBOCTL K MOBbILLEHUIO TemnepaTypsl [108].

Kpome Toro, He4oCTaTOMHO U3y4YeHa cnocoBHOCTb K TEPMOPEryIMpoBaHuio rpyAHbIX MnageHLUeB; ¥ 6epeMeHHbIX
XEHLLMH 3Ta hyHKLUMS opraHuamMa Takke MoXeT ObiTb CHkeHa. CnefyeT 3aMeTuThb, YTo 0TBOA Tensa oT aMBpuoHa unu
yTpo6Horo nnoAa, KoTopbIA oCyLLECTBNAETCA Yeped NnaueHTapHblid Gapbep, MOXET OKa3aTbCA MeHee 3HaYMTEesbHbIM,
YeM paccesHue Tenna B LPyrux TKaHax, boraTbix KPOBEHOCHBIMU COCYAaMu. M3BeCTHO, YTO NOBLILLEHWE TemnepaTypsl
Tena MOXET NPUBECTU K BO3HUKHOBEHWIO YPOACTB Y pSAa MNEKONUTatoWMX, BKIOYasa NPUMaTOB, BIUAET Ha LeHTpanbRyo
HEepPBHYIO cUCTEMY U Bbi3biBaeT obpasoBaHue gedheKToB Nuua y feTel, MaTtepu KOTOpbIX AOMroe BpeMs UChbiTbiBanu
CUIbHOE MNOBbILLEHUE TeMnepaTypbl (Bbiwe 39 °C), ocobeHHO B TeYeHWe NepBbIX Tpex MecsueB GepemeHHocTn [109],
[110]. MosToMy xenaTernbHo, 4TOOLI Bo3geicTBUe PY-U3NyYyeHUs He MPUBOAWMMO K MOBBILEHWIO TeMnepaTypbl Tena
y 3TOro KOHTWHreHTa 6onee yem Ha 0,5 °C [1086].

BbiNo BeIMONHEHO MaTemMaTWdeckoe MOAenupoBaHWe YHKUMW TepMOperynmpoBaHMa YenoBeYeckoro opra-
Husma npu Bosgeitcteum MATHUTHO-PE3OHAHCHOIO OBOPYLOOBAHUA. B [111] paccyuTaHo, 4TO NOBLILLEHUWE
Temnepatypsl Terna [MAUMEHTA B nerkoi ogexpe ¢ HopMarbHo paboTalolwieii CUCTEMOI TepMoperynupoBaHus
JornkHo coctaBuTe Ao 0,6 °C B 3aBMCMMOCTU OT YCIOBWIA OKpyxaroleid cpegbl npu Bosgeiicteun OBOPYOOBAHUA
Ha MALUMEHTA B uenom npu yposHsx YIM go 4 Br/kr. PesynbraTbl pac4eToB BMOMIHE COMMAacyloTcsa € MccnepoBa-
HUAMKU Ha aobpoBorbLax, KoTopble nogBepranucb BodgeicTeuto YIM, paBHoit 4 BT/kr, B TedeHne 20—30 MuH [112],
[115]. OtcyTcTBYOT Kakue-nubo coobLeHUs O BPEAHOM BIWSHWU Ha 340POBbe YenoBeKa YPe3MEPHOro MECTHOro
Unu cucTeMaTUYecKoro Harpesa, Bbl3aBaHHOro BosgeictsueM Ha MALMEHTA YIM npu ypoBHe AnNA Bcero Tena Ao
1,5 Br/kr [116].

Mpepensl YIM Bcero Tena ykasaHsl B 51.103. 3HadveHune 2,05 Bt/kr gns HOPMAJIBHOIO PEXKUMA PABOTHI
pekomeHgyeTcs Kak Haubonee BbICOKWIA ypoBeHb YITM Bcero Tena, gonyctuMbld ana Becex MNMALMEHTOB HesaBucumo
OT Ux coctosHus 3pgopoebs. MALMEHTBI, y KOTOpbIX He OTMeYeHbl HapyLleHUs TepMOPErynATOpHOW PyHKLMM K
cepiedHo-cocyancTas HefoCTATOMHOCTE, MOTYT MNoABepraThbecs BosgeicTButo PYU-uanydeHusa npu bornee BLICOKUX 3Ha-
YeHuax YMM Bcero Tena; gns pabotel B PEXXUME KOHTPONA TMEPBOMO YPOBHA pekoMeHayeTcs BepxHWi
npepen 4 Br/kr. CnefyeT OTMETWUTb, YTO MHAMBUAYalbHaA YCTONYMBOCTL K MOBLILLEHUIO TeMNepaTypbl Tena BecbMa
pasnuyHa Aaxe y 340pOBLIX NoJei, NoSTOMY MpW MOBLIWEHHBLIX 3HavyeHuAxX YIM Bcerga Tpebyetca MEOULIMHCKOE
HABNIOOEHWE [117].

Yka3aHHble Bbllle npefensl yCTaHOBMEHbl NPW YCNOBUM, YTO Temnepatypa B MOMELUEHUU, TAe NPOBOAUTCA
MAMHUTHO-PE3SOHAHCHOE OBCJIEOOBAHWME, MeHee 24 °C, oTHocuTemnbHad BnaxHOCTb Bo3fyxa MeHee 60 %,
LBMXKeHne Bosgyxa MuHumansHo, NMALMEHT nerko ogeT PacyeTsl, BeliNonMHeHHble aBTopamu [118], [119], MoryT 6bITb
“cnonb3oBaHbl 4NA KOPPEKTUPOBaAHUA AONYCTUMBIX 3HaYeHWA YTIM B COOTBETCTBUM C YCNOBUSAMU OKpYyXatoLeh cpeibl,
orpaHW4uBaloLMMK Tennootsod. MOXHO NPUBNU3NTENBHO CYWTaTb, YTO MPU MOBLILIEHUM TEMMepaTypbl BO3fyxa Ha
kaxaeld 1 °C oT ypoBHS 24 °C  ponycTUMBIA BepxHWiA npegen YIM Bcero Tena anda pabotel B PEXXMUME KOHTPOJIA
MEPBOIO YPOBHSA gorxeH 6biTe cHMxeH Ha 0,25 BT/kr. PaBHbIM 06pa3om Ha kaxzble 10 % npeBbILEHUs OTHOCK-
TEMbHOW BNaXXHOCTW BO3gyXxa STOT Npeaen AomkeH ObiTb cHuXeH Ha 0,1 Bt/kr. Mpn HOPMAJIBHOM PEXXWME
PABOTbI npegenkl YIM AomXHbl BbITb CHUXEHBI Ha MOMOBWHY YKasaHHbIX 3Ha4YeHWid, ypoBeHb MeHee 1 BT/kr npwu
Temnepatype Huxe 30 °C yMeHbLaTb HET HEeOBXOAUMOCTU. MpKn BHECEHWMW YKasaHHOro KOpPEeKTUPOBaHWUsS cregyeT
MOMHUTb, YTO WHAMBUAYaNbHbIe peakumn MALMEHTOB MoryT BbITh pasnuyHbIMK, NOSTOMY 3@ HUMWU JOMKHO BECTUCH
ycuneHHoe HabrniogeHue.

HekoTopble y4acTku Tena, Hanpumep rornosa, MoryT ObiTb BeCbMa YyBCTBUTENbHBI K MOBBILLEHUAM TEMMNEpaTyphl.
Oco60 BOCMPUUMHMBLIMU K STOMY SBNEHUIO CrEAYeT CHUTaTL pasBuBatoWuics aMOPUOH 1 YTPOBHEIA nnogd. TkaHu Tyno-
BMLLA U KOHEYHOCTER HauMeHee YyBCTBUTENMbHBI K MOBLILLEHUIO TeMnepaTypbl. B [120] nokasaHo, 4TO MeCTHOe NoBhbILLE-
Hue Temnepatypbl Ao 38 °C ronosbl, 39 °C Tynoeuwa n 40 °C KOHEYHOCTEN He JOIMKHO NPUBOAUTE K OTPULATENbHBLIM
nocrefcTBUAM ANs opraHuaMa. [lpocTol pacyeT nokasbiBaeT, 4To npu YIM MOJIOBbI, paBHoi 3 Bt/kr, Temnepatypa
rrnas Bpsg nu noselcuTcs Gonee YeM Ha 1,6 °C; npu Tex Xe YCNoBUSX TeMnepaTypa Moara He JofXHa Bo3pacTu Gonee
YeM Ha 1 °C [121].
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B ApyroMm akcnepumeHTe nopobHble TemnepaTypbl ObiNM U3MEpeHbl Y LWEeCTU XUBOTHBIX, KOTOpble Oblnu
noaseprHyTel YIIM BCEIO TENA 1,5, 2 unu 4 Br/kr. B akcnepuMeHTax NMpocMoTpa ronosbl TeMnepaTtypa KoXu 1 rnas
yBenuuunace npubnuautensHo Ha 1,5 °C. TemnepaTtypa sipeMHOW BeHbl (MO3roBas TemnepaTtypa) noBbiCcUNAach Ha
(0,46 £ 0,05) °C nocne 60 MuH k 90 MUH npocMmoTpa. B npocMoTpax Becero Tena TeMnepaTypbl pekTanbHOW U ApEMHON
BEH MOBLICMNUCL NpUbnuanTensHo Ha 1 °C, B To BpeMs Kak TemnepaTtypa KOXM KuBoTa nosebicunack Ha 7 °C. OcHoBaH-
Hblii Ha MOJENSAX U AaHHbIX, NONYYEHHbIX Ha XKMBOTHbLIX, YPOBEHb 3Ha4eHuil YTM (ycpeaHeHHbI o ronose) go 3,2 Br/kr
cuuTaloT HesHauuTenbHeIM. Mpeaen YIM TONOBbLI 3,2 BT/kr aBnsetca 3HayeHWeM, HeoBXxoaMMbIM ANA orpaHuveHns
noBkILLIEHUA TeMnepaTyphl rnaa Ha 1 °C, yto ucnonbayetcs B CoefimHeHHbIX LLiTaTax Amepukun fecatunetuamun. Kpome
Toro, apyrne MECTHBIE npegensl YIIM 6binu caenanbl coBMecTuMbiMm ¢ ICNIRP.

MoBbiWeHWe TemnepaTypbl Kakoro-NMbo y4acTka Tena Kak peakuusi Ha NpepbiBUCTOE MOMMOLIeHWe 3Heprun
PY-nanyyeHus, Hanpumep oT UMNYNbCHOrO UCTOMHUKA, MOXET ObiTb COOTHeceHo co 3HadeHuem YIM, ycpefHeHHbIM
32 MONOBUHY BPEMEHW YCTaAHOBIIEHWSI TEMSIOBOr0 paBHOBECUS, MPUYEM 3TUM BpPEMEHEM CHUTAETCHA BpeMmsl, OTCUMUTHI-
Baemoe OT Hayana BO3[eWCTBMS UCTOMHUKA Temnna U HeobxoaMmoe ANns MOBLILLEHUS TEMNEpaTypbl B LIEHTpe HarpeBae-
Moro yyacTtka Ha 50 % MakcuManbHoOro 3HadeHusi. Bpems ycTaHOBreHWs TENNOBOro paBHOBECUS] YEriOBEYECKOro
Tena TOYHO HEW3BECTHO, O[JHAKO OHO MOXET COCTaBnATb oT 15 Ao 30 MUH, Toraa Kak TeMnepaTtypa opraHoB, UMEIOLLUX
MeHbLUYI0 Maccy, ycTaHaenuBaeTcs ropasgo bbicTpee (Hanpumep, BpeMsi YCTaHOBNEHWA TENNOBOIMO paBHOBECUS ANiS
rnasa cocrasnsieT nNpubnuantensHo 5 muH) [123]. 3TOT cTaHAApT KOHCEpBAaTUBHO UCMONL3YET 6 MWMH Kak nepuop
ycpeAHeHua, Ansa Toro 4Tobbl onpegenutb YIIM ans Bcex TkaHeil Tena. PY-nepepatowme kaTyllku MoryT ObiTb
BblfeneHsl B ABa knacca: OEbEM PU-NEPEJAIOLLEN KATYLLIKA U NOKANBHAA PY-NEPEAAIOLLAA KATYLLKA.
MonynspHble 3HadeHus knacca OBBEM PY-TIEPEOAIOLLEN KATYLLIKU — pe3oHaTop Tena v masHas kaTyluka. J1O-
KAINbHLIE PY-NMEPEOAIOLLUME KATYLLKN 06blMHO UCMonb3yloTcst AN CNEKTPOCKONUN.

PasgeneHve B 3Tu ABa krnacca BBefAeHO, YTO6bLI MO3BONMTL MPOCTLIE, HO — BBMAY GesonacHocTU — Bce elle
[IOCTaTOYHbLIE MpaBuna OTHOCUTeNbHO KoHTpona YTM. OtHocutensHo OEBEMA PY-MEPEJAIOWEN KATYLLIKU aocTa-
TouHo ynpasnaTe YMM BCEIMO TENA n YACTU TENA (Bkniouas YTM TOJOBBI), B To Bpema kak ana JIOKANTBHOW
PLJ-HEPE}Z[APOLLlEPI KATYLLIKW, koHTporb BCcero Tena v acnekTbl JNIOKANBHOW YMM ageksatHbl. Heobxoanm ofHoBpe-
MeHHbIW koHTponb YIM BCEIO TEJIA Bmecte ¢ YIIM UACTU TEJIA nnu ¢ YTIM FOMNOBBbI, 4tobbl HaltT 3HauMTensHoe
U3MEHeHWe cuTyaluil BO3[elCTBUSA, KOTOpble CBsi3aHbl C UBMEHYMBOCTBIO KaTyLlku n usmepernammn NALUMNEHTA, n nx
OTHOCUTENbHBIX NonoxeHUd. 3To TpeboBaHWe aBTOMaTUYeckn perynupyet HabnogeHne YMNM K camMoMy KpUTUYECKOMY
acnekTy YIM. 3To AeMOHCTpUpyeTCA B CneayloLwux YeToipex npuMepax:

Mpumep 1 — Uccnedoearue e3pocnozo ¢ PY-MEPELAIOLLENA KATYLLIKOW IOJIOBbl sicHo o3Ha4yaem
Yacmu4Hyo 3KCno3uyuio mesa (2osoea e obuwiem). B amom cnyvae YIIM YACTU TEJIA, I'OJIOBA ozpaHuyum
konuyecmeo nepedayu PY-snepauu. OOHaro, uccredoeaHue MnadeHua c molii xe camoii PY-ITEPE[AIOLLENA
KATYLLIKOW IOfIOBbl domxHo 6bimb oueHeHO kKak eozdelicmeue YIIM BCEIO TEJ/A (ecnu mnadeHey
nosiHocMb0 NoMeuwjaemcs e ynomMaHymol kamyuike). B amom cnyvae YIIM BCEIO TEJIA 6ydem ozpaHu4uea-
rowum ¢hakmopom.

Tpumep 2 — UccnedoeaHue 20n0ebl pebeHKa e nNpedenax omHocumesIbHo20 60J1LUWO020 pa3Mepa pe3oHa-
mopa Moxem ebizeamb 6osiee Kpumuyeckoe 3HaveHue YIIM BCEIO TEJIA, yem 3HayeHue YIIM yacmu mena.

Tpumep 3 — UccnedoeaHue 3pocslozo Yenoeeka 60/LUWIO20 pa3Mepa C OMHOCUMESIbLHBIM KOPOMKUM
pe30HamopoM meJia 03HavYaem Yacmu4Hoe eo3delicmeue Ha meno 6onblue, YeM yesioe eosdelicmeue Ha meJsio.
B amowm cnyyae YTIM enicmaesieHHO20 Yacmu4Ho20 mesnia do/mkeH 6bIimb o2paHuYeH 6e30MnacHbLIM YyPOSHEeM.

Mpumep 4 — Hccnedoearue e3pocnozo ¢ JIOKAJIbHOU PY-INEPENAIOLIEA KATYILIKOM, oyeeudHo,
mpe6yem kowmpons JIOKA/TbHOW YIM. OOHako, e cnlyyae mnadeHua U OMHOCUMESILHO 6GOnbWOL
JIOKAIIbHOW PY-MEPELAIOLENA KATYIUKM YIIM BCErO TEJIA moxem cmamb CaMbiM KPUMUYECKUM
3HavyeHueM.

YIMNM FONOBbI, YTM BCEIO TENA v NOKANBHBLIE npeaensl YIMM 6binu noaTtBepXAeHbl paHee HECKONbKUMU
MCTOYHMKaMMN IKCTIEPUMEHTANbHBLIX AaHHbLIX U TeopeTudeckoro mogenupoearusa. OfHaKo XenarenbHoe ynpoLeHue
koHTpons YTM oTHocuTenbHo Tuna obbema PY-MEPEOAIOLLEN KATYLLKU 3acTaensieT BBoAnTb Npeaen YMNM YACTU
TEJIA oTHOCUTENLHO YacTu Tena, NOABEPrHYTON BO3AEUCTBUIO (CM., Hanpumep, npuMep 3). 3ToT npegen 6bin BLIGpaH
ANl OTHOLUEHMSI

Macca uccnegyemoit yactu Tenal/llonHas Macca NMALIMEHTA.

Cnepytolllee paccMoOTpeHUe NpUBOAUT K AaHHOMY yTBepxaeHuto. Ecrim NMALIMEHT nonHocTeio npucnocabnusaer
PU-MEPEJAIOLLYIO KATYLLIKY, nccnegyemasn macca pasHseTca nonHoi macce NMALIMEHTA u, cnegoBatensHo, npeaen
yacTu Tena AorkeH 6biTb ugeHTUYHBIM Npegeny YNM BCENO TEJSIA. C apyroit CTopoHbl, Npefen MOXeT YBENUYUTLCS C
yMeHbLLaloLeics ANWHOI KaTywkn. B cnyvae oveHb kopoTkoit PU-MEPEAAIOLLIEN KATYLLIKU YACTU TEJA npegen
YIM pasHsieTca JIOKATIBHOMY npepeny YIM. KaxeTca onpaBaaHHbIM NpUMeHeHWEe NUHEAHOR 3aBUCUMOCTH BbllUe-
YNOMSAHYTOro MaccoBoro oTHoweHua. PucyHok BB.8 nokasbiBaeT rpaduyeckyto UNmiocTpawmio aToro.
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Mpenen YMM, Br/kr
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BeicTaBneHHas maccal/llonHan macca MALUMEHTA

== — PEXWM KOHTPONSA NepBOro ypoBHS;
= — HOPMAIbHbIA peXxnM paGoTbl

MpwuMedyaHne—[na onpefeneHns Gopmbl pacnpefeneHua nornowexnna PY n onpegeneHna maccel
uccriefyemoit Yactu Tena MNAUMEHTA pomkHel ObiTb opopmneHbl peructpauynoHHbie ganHble MALMEHTA (Hanpu-
Mep, NpOCTLIMA LWIIUHAPaMU, MOAENUPYIOLLIUMU FONOBY, TYSIOBULLE U KOHEYHOCTH). NS 3TUX CTaTUCTUYECKUX AaHHbIX
NMpUMEHeHbl HOpMaribHble pa3Mepbl UCXOAS U3 aHTPONOMETPUYECKUX UCTOMHUKOB AaHHbIX, HanpuMep, U3jaHHble ame-
pukaHckum HauuoHanbHbiM LleHTpom Ctatuctuku 3goposbst (NCHS).

PucyHok BB.8 — 3aBucumocts npegenon YIM ot maccel MALUEHTA

51.103.1 Mpeaensl TemnepaTyp

B MOK 60601-1 fgaH noBepxXHOCTHbI TemnepaTypHbii npeaen (Tjmit = 41 °C) Ans o6bekToB, KOTOpbLIE MOryT
BOWTW B KOHTaKT C YerioBedeckum Tenom. OgHako, 6bino 66l nonesHo naeHTudULMpoBaTh Npeaenbl A5l NOBEPXHOCTHOMO
HarpeBaHWsA 3MeKTPOHHOM cxeMbl (HanpuMep, PY-nonyyaroLlyto kaTywky). TeMnepatypa KOXU B HOpMarbHbIX YCNOBUSAX
(HenpocmoTp) — npudnuantensHo 33 °C, Ho B Te4eHne MP-OBCNEAOBAHUA c Beicokoi YTIM BCEIO TEJIA kpoBeHoc-
Hble COCYAbl KOXW pacLUMpAoTCs U TemnepaTypa Koxu Byaet npubnusutensHo 37 °C. MNpuHATH cnegyolme BeNUYUHbI
ANs napameTpoB:

- TemMnepaTypa okpyxatoLlei cpefbl T, — 273 K+ 21 K;

- TemnepaTtypHblil Tg koxu T, — AT,

- YIM BCEIO TEJIA, onpegeneHHasa nornotutenbHas Hopma;

- MET ocHoBHbIM MeTabonudeckum (= 1,2 BT/kr),

- m macca MNMALUMEHTA (= 75 kr),

- nocTosiHHas ¢ [5,67 - 10-8 B1/(M2 K%)],

- oBnacte A — obnacTb nosepxHocTu MALIMEHTA (= 1,9 M2).

OneKTpoHHas cxema Mpu TecTe MomelleHa B COOTBETCTBYIOLWMA (TEMNOM3onnpoBaHHbIii) dhaHToM, U NPOTOKOS
npocMoTpa gnutca 20 MUH NpW UCNONBb30BaHNM B caMoil BEICOKOW KMUHUYeckoi YNM BCEIO TEJIA gna MP-OBOPYO-
BAHWSA.

Toraa HarpeBaHWe 3MeKTPOHHOIo MOBLILLEHWUA TeMnepaTypbl NOBEPXHOCTU CXeMbl MOrno 6bl ObITk OrpaHuyYeHo

12,9 °C - 6,9% SAR vnu 4 °C, B 3aBUCMMOCTM OT TOrO, YTO GofbLue.

51.104 3awmTa OT BLICOKMX MOCTOSHHBIX MarHUTHBIX NOMEN
PauunoHanbHeIl BeiGop npeaena 2 T ana HOPMAJBHOIO PEXXUMA PABOTbI u 4 T kak npegena ana PEXXMMA
KOHTPOJ1A NEPBOIO YPOBHHA onucaH B 6.8.2, nepedncrieHne hh) sToro npunoxeHus.
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Mpunoxenue CC
(cnpaBo4Hoe)

MepevyeHbL TEPMUHOB, NPUMEHSIEMbIX B HACTOSALEM CTaHaapTe

IEC 60788, Medical radiology — TerMINOIOGY ..........ccoiiiiii ettt rm-..-..
Clause 2 0fthe General STANCAIG ..........ccoii i et NG-2
Clause 2 of this Particular STANGAId ... e ee e MR-2
Accompanying documents rm-82-01
Accessible surface rm-84-07
Compliance volume MR-2.12.104
2.12.104 OBbEM UCCINEOOBAHUA
Computed tomography rm-41-20
Control panel rm-83-02
Controlled access area MR-2.11.101
2.11.101 OBINNACTb KOHTPONMMPYEMOI'O AOCTYINA
Emergency field shut down unit MR-2.11.102
2.11.102YCTPONCTBO ABAPUMHOIO OTKNIOYEHNA NONA
Equipment NG-2.2.11
OBOPYLIOBAHUE
Effective stimulus duration MR-2.101.8
2.101.8 IODEKTUBHAA ANUTENBHOCTL CTUMYIA £ ot
First level controlled operating mode MR-2.10.102
2.10.102 PEXXMM KOHTPOIA NEPBOIO YPOBHA
Gradient output MR-2.101.7
2.101.7 BbIXOoQ rPAOVEHTA
Gradient unit . MR-2.2.108
2.2.108 TPAOVEHTHbIN BINOK
Head RF transmit coil MR-2.2.111
2.2.111 PY-NMEPEJAIOLLAA KATYLLKA rOnoBbl
Head YIM MR-2.101.4
2.101.4 YNM rONoBbI
Instructions for use rm-82-02
VIHCTPYKUNV T1IO SKCIITTYATALMN
Local RF transmit coil MR-2.2.112
2.2.112 NOKANbHASA PY-NMEPEOAIOLLAA KATYLLUKA
Local YIM MR-2.101.5
2.101.5 MAKCUMATNbHASA YIM
Magnetic resonance MR-2.12.101
2.12.101 MAFTHUTHbIA PE3OHAHC
Magnetic resonance equipment (Mr equipment) MR-2. 2.101
2.2.101 MP-OBOPYAOBAHUE
Magnetic resonance examination (MR examination) MR-2.10.104

2.10.104 MP-OBCNEOOBAHUE
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Magnetic resonance system (Mr system) MR-2.2.102
2.2.102 MATHATHO-PE3OHAHCHAA CUCTEMA (MP-CUCTEMA)

Manufacturer rm-85-03
Maximum gradient slew rate MR-2.12.105
2.12.105 MAKCUMAJIIbHbIVN YPOBEHb U3MEHEHWA TPAOVEHTA

Medical electrical equipment NG-2.2.15
Medical supervision

2.12.103 MEAMUMHCKOE HABNIOOEHWE MR-2.12.103
Normal operating mode

2.10.101 HOPMAIbHbIN PEXKUM PABOTbI MR-2.10.101

ROUTINE MONITORING —
2.12.102 OBbI4HbIM KOHTPOIIb

SEARCH COIL —
2.12.106 NOUCKOBAA KATYLLKA

SPECIFIC ABSORBTION RATE (¥T1M) —
2.101.1 YAENbHAA NOMOLLIEHHAA MOLLHOCTb (YIM)

WHOLE BODY (YT1M) —
2.101.2¥MNM BCEIro TENnA

PARTIAL BODY YT1M —
2.101.3¥MM YACTU TENA

22106 TPAOUEHTHAA CUCTEMA BCEIO TENA —

2.2.107 CNEUMANTBHAA TPAOVMEHTHAA CUCTEMA —

2.2.109 OBbEMHAA PYTIEPEOAIOLLAA KATYLLKA —

22 110MNEPEJAIOLLAA PY KATYLUA BCEMO TENA —

2.10.103 PEXMM KOHTPOJIIA BTOPOIO YPOBHA —

2.12.101 MAFTHUTHbIA PE3OHAHC —

2.12.102 OBbIYHbIN KOHTPOJSIb —

2.12.103 MEAMUMHCKOE HABNIOOQEHWE —

2.11.103 KBEH4 —

2.12.104 ObbEM UCCJIEQOBAHNA —

2.12.105 MAKCUMAIbHbIV YPOBEHb U3MEHEHWUA MPAOVEHTA —

2.12.106 NOUCKOBAA KATYLLKA —

2.101.6 CKOPOCTb U3SMEHEHNA MATHUTHOIO NMONA (dB/dt) —
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Mpunoxexue OA

(cnpaBouHoe)

CBeaieHMA 0 COOTBETCTBUU CCbISTOYHbIX

MeXAyHapoAHbIX CTaHAAPTOB HALMOHAaNbLHbLIM cTaHaapTam Poccuiickon Penepauun

Tabnuya JA1

OBo3HavYeHNe CCbINTOYHOro CTeneHb O6o3HavyeHne N HauMeHoBaHue COOTBEeTCTBYOLlero
MexXAyHapoAHOro ctaHjapTa COoOTBEeTCTBUA HaUunoHanbHOro ctaHaapTa

NCO 1999:1990 — *

NCO 3846:1989 — *

NCO 3864 — *

NCO 7731:1986 — *

M3K 60804:2000 — *

M3K 60601-1-2:2001 MOD rOCT P 50267.0.2 — 2005 (M3K 60601-1-2:2001) U3ge-
nuna MeguunHckue anektTpudeckne. Yactb 1-2. Obwme Tpe-
6oBaHUsA 6e3o0nacHOCTU. OneKkTpoMarHuTHas COBMeCTHU-
MOCTb. Tpe6oBaHUsA U MeTOAbI UCNBITaHWUI

MO3K 60788:1998 IDT FOCT P M3GK/TO 60788 — 2009 3nekTpoobopyaoBaHue Me-

AvunHckoe. CrioBapb

M3K 60651:1979

COOTBETCTBUA CTaHAAPTOB:!

- IDT — ngeHTU4HbIe CTaHgapThl;
- MOD — mogudumumpoBaHHble cTaHgapThl.

* COOTBETCTBYIOLMI HALMOHAMBHLIA CTaHAapT OTCYTCTBYET. [lo ero yTBepXAEeHUsi peKOMEHAYETCS UCTONb30-
BaTb NepeBof Ha PYCCKUil A3bIK AaHHOTO MeXAyHapogHOro cTaHaapTa. [epeBof AaHHOMO MEXAYHapoLHOro CTaH-
JapTa Haxogutesl B PefiepanbHOM MHOPMaLMOHHOM (hOHAE TEXHUYECKUX PETTTAaMEHTOB U CTaHAapToB.

M pnmMedvyaHNne — B HaCTOHMeVI Ta6ﬂqu ncnonb3oBaHbl cnejgyroline ycrioBHble 0603Ha4YeHnst cTeneHn
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