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medical diagnosis (M3aenus meguumHcKme anekTpuyeckme. YacTb 2-33. YacTHble TpeboBaHUA 6e30nacHOCTU
K MeAMLMHCKOMY ANarHOCTUYeCKOMY 060pyaoBaHunio, paboTaroLlemMy Ha OCHOBE MarHUTHOINO pe3oHaHca).

CTeneHb COOTBETCTBUA — naeHTUYHasa (HOT).

CBefieHVsA 0 COOTBETCTBUM MEXroCyAapCTBEHHbIX CTaH4aPTOB CCbIIOYHBbIM MeXAyHapoaHbIM cTaHAap-
Tam npueefeHbl B fOMNONHNTENIBHOM MpUNoXeHnn JA.

CrtaHfapT noArotossieH Ha ocHoBe npumeHeHusa NOCT P M3K 60601-2-33— 2009

6 BBEJEH BIEPBbIE

VMHpopmauus 06 M3MeHEeHUsIX K HacTOsILLeMy CTaHAapTy Ny6/uKyeTCA B eXerogHoM MHopmauy-
OHHOM yKasantosie «HaumoHa/ibHble CTaHAaPThi», @ TEKCT U3MEHeHUl 1 NonpaBoK — B €XXEMECSYHOM WH-
dhopMauVOoHHOM yKa3aTesie «HaluMoHa/lbHble CTaH4apThi». B ciydae nepecMoTpa (3aMeHbl) WM OTMEHbI
HacTOsiLLero cTaHjapTa CoOTBeTCTBYIOLLEe yBeJOM/eHne GyeT orny6/IMKOBaHO B &e>MeCsiuHOM UHAOP-
MaLMOHHOM YKasaTene «HauuoHa/lbHble CTaH4apThi». COOTBETCTBYIOLWAsA UHDOPMaLys, YBeOM/IEHVE 1
TeKCTbl pasMeLalnTCcs Takke B UH(POPMALMOHHON cucTemMe O6LLero nosb3oBaHUs — Ha oULUAIbLHOM
caiiTe ®efjlepa/ibHOr0 areHTCTBa M0 TEeXHUYECKOMY PErY/IMPOBaHMIO U METPOIOrMn B ceTu IHTepHeT
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BefeH. TUPaXMpOBaH 1 pacnpocTpaHeH B KauecTBe ohuumanbHOro nsgaHus 6e3 paspelleHns degepasibHo-
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BeBepgeHune

TpeboBaHUA HACTOALLEro YaCTHOro cTaHgapTa (fanee — HaCTOAWMIA CTaHA4APT) MMEKOT NpenmyLlecTsa
nepeg aHasiorMyHbIMM TpeboBaHMsAMM obwero ctaHgapTta (IEC 60601-1).

TpeboBaHNA HACTOALEro CTaHAapTa, KOTopble U3/I0KEHbl B MYyHKTaxX M NOAMYHKTaX, MOMEYEeHHbIX 3Ha-
KOM **. HOCAT MHCDOPMALIMOHHO-CNPaBOYHbIN XapakTep, OCTa/IbHble TPe6OBaHNA ABAIOTCA PeKOMEHAYEMbIMU.

B HacTosiwem cTaHAapTe NPUHATBLI creaytowme WpuToBble BblAeNeHUs:

- MeToAbl UCMbITaHWIA BblAesieHbl KYpCUBOM;

- TepMUHbI, NPYMEHSeMble B HacToOslWeM cTaHgapTe, KOTOpble onpefefieHbl B pasfgenie 2 obuiero
(IEC 60601-1) n pa3gene HacToslLLero ctTaHaapToB, a Takke B IEC 60788. HabpaHbl NPONUCHbIMW ByKkBamu.

Hymepauwns pasgenos, MyHKTOB U NOAMYHKTOB HACTOSLLEro cTaH4apTa COOTBETCTBYeT HymMepauun, npu-
HATOW B O6Llem cTaHgapTe. MyHKTam, NoANYHKTaM, PUCYHKaM, SBASIOWUMCA AONOMIHEHNMEM K TEM. KOTOpble
nmMeloTcs B o6LEeM cTaHAapTe, NpucBoeH Homep 101 n panee; AONOSHUTENIbHbIE MPUNOXEHNA 0603HAYEHbI
6ykBamun AA. BB 1 T. A,, @ AONO/IHUTE IbHbIE NepeyncieHns — aa). bb) n T. a.

MyHKTbI 1 NOAMYHKTbI, K KOTOPbIM NpuBeAEHbl 060CHOBaHWA, MOMeYeHbl 3HAaKOM *. NMpocTaB/IiEMbIM
nepeg nx Homepom. O60CHOBaHVe TEPMUHOB 1 TpeboBaHWI HacTOsALEero cTaHAapTa NpYBeAeHO B Npusoxe-
HUn BB.

Ecnn HeT cOOTBETCTBYIOWEro pasfena wuav noAanyHKTa B HacTosllLeM cTaHgapTe, NPUMEHSAIOT pasgen
WX NYHKT O6LWero ctaHAapTa, ec/in He yKka3aHo, YTO 3TOT pasfen Uanm MyHKT He NPUMEHUM K paccMmarpuBae-
MOMY 060pyA0BaHMIO.

HacTosawmni ctaHgapT CoAepXUT HOPMbI U TpeboBaHWSA, KOTOPbIEe 3aMEHAIOT, AONOJTHAT UNN U3MEHSIOT
COOTBETCTBYIOWME pasfesnbl U (U1Kn) NyHKTbl 06Lero ctaHaapTa.

«3aMeHa» O3Ha4aeT, YTO NYHKT 06LLero cTaHaapTa 3aMeHsieTCs MOJ/THOCTbIO TEKCTOM HaCTOSLero cTaH-
papta.

«[lonosiHeHne» 03Ha4yaeT, YTO TEeKCT HacCTOoAWEero ctaHgapTa ABNAETCA AOMNO/HUTE/IbHbIM K TEKCTY 06-
uiero ctaHgapTa.

«/I3MeHeHne» 03HayaeT, YTO TeKCT MyHKTa obLero ctaHgapTa N3MeHseTCs B COOTBETCTBUMU C YKa3aHu-
AMW HacTosLWero ctaHgapTa.
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M E X IO CVY A APCTBEHH b # C TAHAOLAPT

N3[ENNA MEOVULUUVWHCKUE SNTEKTPUYECKUE
YacTtb 2-33

YacTHbIO TpeGOBaHMﬂ 6e30nacHoOCTU K MegNUMNHCKOMY ANarHOCTUYEeCKOMY O60py,ﬂ,OBaHMK),
paboTaroueMy Ha OCHOBE MarHUTHOroO pe3oHaHca

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

[Jata BBegeHns — 2013—01—01

PA3JEN NEPBbIN. OBLWMWE NMONOXEHNA

1 O6n1acTb pacnpocTpaHeHUs U Lefb
MprMeHsieTCs NYHKT 06Lero cTaHAapTa, 3a UCK/TIoUYEHNEM:

1.1 O6nacTb pacnpocTpaHeHus

JonosHeHve
HacToawunin ctaHgapT pacnpocTpaHsieTcsas Ha 6e3onacHoctb MATHUTHO-PE3OHAHCHOIO (MP)

OBOPYOOBAHWA no 2.2.101 n MP-CNCTEMbI no 2.2.102.
OTOT cTaHAAapT He pacrnpocTpaHseTcs npu npumeHeHn MP-OBOPYAOBAHWA He no HazHayeHuto.

1.2 Uenb

3ameHa
HacTosawwmii ctaHaapT ycTaHaBnmBaeT TpeboBaHua 6e3onacHocTn MP-OBOPYAOBAHUA ana obecne-

yeHua 3awmntbl MALUNEHTA.
JT0 ycTaHaB/MBaeTcs TpeboBaHUsiMM 06ecneyeHns nHpopmaumen ONEPATOPA, nepcoHana, paboTatolue-

roc MP-OBOPYIOBAHMEM. a Takke NOCTOPOHHVX L, U METOAAMUN NPOBEPKN COOTBETCTBMSA 3TUM TpeboBaHMAM.
TpeboBaHMA HACTOSLLEro CTaHAapTa SAB/IAOTCA PEeKOMEH4YyeMbIMU.

2 TepMUHbI N onpeaeneHns

MpYMEeHAIT NYHKT 06Lero crtaHgapTa, 3a UCK/IoHeHNEeM:
JononHuTenbHble onpeaeneHus

2.2 Tunel OBOPYOBAHUSA (knaccudukaums)

2.2.101 MATHWTHO-PE3OHAHCHOE OBOPYAOBAHWE (MP-OBOPYAOBAHMWE): MEAVNLIVH-
CKOE 9/IEKTPUYECKOE OBOPYOOBAHWE, koTOpOoe MCNoNb3yeTrcsa B MeAMLMHCKOM AnarHocTuke Ans
MP-OBCNEAOBAHMUSA in vivo NTALUVEHTA. MP-OBOPYAOBAHWE Bk/1tOYaeT Kak MOHUTOPbI, Tak 1 XecTkme
OVUCKM 1 Tnbkue HocuTenu nHgopmaunmn. MP-OBOPYLOBAHUE — 3To Mporpammupyemast dsieKTpuyeckas
MeawnuuHckasa Cuctema (M3IMC).

2.2.102 MATHWTHO-PE3OHAHCHAA CUCTEMA (MP-CUCTEMA): Komnnekc, BktovatoLwmnii B cebs
MP-OBOPY/OBAHWE, BCMTIOMOTATE/IbHbIE YCTPOWCTBA, cpeacTsa A5 Ha6lOAeHUS U KOHTPOSS, UC-
TOYHUKM 3nekTpuyeckoro nutaHua n OBJIACTb KOHTPOJ/IMPYEMOIO AOCTYMA.

M3paHne ouymansHoe
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2.2.103 MATHUTHO-PE3OHAHCHOE OBOPYAOBAHWE pana wuccnepgosaHua BCEMO TEJA (MP-
OBOPYAOBAHVEBCEIOTE/A):MP-OBOPYAOBAHWECcpa3mepamun.obecneunsatowummMP-OBCIEAOBAHNE
BCEIO TEJ1A 1 ero macTteii B3poc/bix MALVEHTOB. OHO MOXeT 6bITb ocHaweHo OB bEMHbIMU PU-KATYLLKAMU,
NOKATbHBbIMU PY-KATYLWKAMW n CNEUNANBHBIMU TPAOVEHTHBIMU CUCTEMAMW.

2.2.104 MATHWT BCEIO TENA: MarHuTt gnsa. ncnons3osaHusa 8 MP-OBOPYAOBAHWW BCEIO TENA

2.2.105 MATHWUT NMOMEPEYHOIO MNOMAA: MarHut, none KOTOpPOro Hanpas/IeHO NOA NPAMbIM YTr/IOM K
ocu NMALUMEHTA.

2.2.106 TPAOQVEHTHAA CWCTEMA BCEIO TEJIA: pagueHTHaa cuctema, mcnonblyemas B MP-
OBOPYAOBAHWNN BCEIO TEJA.

2.2.107 CNEUMANBHAA TPAOVNEHTHAA CUCTEMA: IpagueHTHasa cucTema, ucnosibdyemana B MP-
OBOPYAOBAHUNW ans cneyvasnbHbIX Lenen.

Mpumep CAEUNANTBHOWN TPAOVUEHTHOW CUCTEMbI — 3TO rpafueHTHas cuctema, yCTaHOBJ/IEHHas
B MP-OBOPYAOBAHWW ana cneymnanbHbix o6cnegoBaHnii ronosbl MALVEHTA.

2.2.108 TPAOVEHTHbIV BNOK: Bce rpagneHTHble KaTyLlKuU, KOTOpble BMECTe CO34atoT rpagneHT mar-
HWUTHOrO NOAsi, BAO/b OAHOW U3 OCell KoopauHaTHol cucteMbl MP-OBOPYLOBAHUA.

2.2.109 OBBEMHAA PY-NMEPEOAKOWAA KATYLWKA: PY-KATYLWKA. wucnonb3dyemas B MP-
OBOPYAOBAHWUW pnsa co3gaHms romoreHHoro PY nons B 3agaHHOM o6beMe, onpegensieMast KaTyLKOiA.

OBBEMHAS PY-KATYLLUKA MoxeT 6b1Tb KATYLLKOW BCEIO TEJNA, gna ronosbl v PY-KATYLLUKOW
rOMOreHHOro 06y4yeHus onpegenieHHol yactn Tena. OQUHOYHbIV BUTOK KaTyLLUKWN, OKpYy»XatoLleli Tesno uam ero
YacTb, MOXeT 6bITb OB BEMHOW PU-KATYLLKOW (Hanpumep, 0HOBUTKOBas rpyJHas KaTyLuKa).

2.2.110 NEPEJAKOWAA PUY-KATYLWKA BCEIO TEJIA: OB bEMHAA PY-KATYLLKA gocTaTouHbIX pas-
MepoB 4715 o6cnefoBaHua Beero Tesia B3pocsioro NMALMEHTA.

2.2.111 PY-NEPEOAIOWASA KATYWKA FONIOBbl: OB bEMHAA PY-MEPEJAIOLWAA KATYLLUKA, nc-
nosnb3lyemas B8 MP-OBOPYAOBAHWW ana MP-OBCJIEAOBAHWA ronossl MALMEHTA.

2.2.112 NOKANbHAA PY-MEPEOAIOWAA KATYLWKA: PY-KATYLWKA. otnnyatrowasca ot OB bEM-
HOM PY-KATYLLKW. TOKAJIbHAA PU-KATYLLUKA MOXeT 6bIThb KaTyLKOV ANA CNEKTPOMETPUN.

2.10 Pexxumbl pabotel OBOPYAOBAHUA

2.10.101 HOPMA/bHbIA PEXWUM PABOTbI: Pexum pa6oTel MP-OBOPYNOBAHWA. npu KoTopom
BCe ero paboune napameTpbl HaXo4ATCA B npejenax, pekoMmeHayemblx A npegorBpaweHus YIPO3 BE3-
ONMACHOCTW Bo Bpems npoBegeHus MP-OBC/TEAOBAHUA. Mpu cobniogeHnn atux npeaenos Ans npegot-
BpatieHns ONMACHOCTW gnsa MALUMEHTA tpe6yeTca nuuib OBblIUHbIA KOHTPO/Ib ero cocTosiHuA.

2.10.102 PEXXM KOHTPOJ/IA NMEPBOIO YPOBH4A: Pexum pabotbl MP-OBOPYAOBAHWA. npu ko-
TOPOM HeKOoTopble paboyve napameTpbl 4OCTUraloT 3HAYEeHWUI, CIOCOGHbIX BbI3BaTb HexenarenbHoe n3no-
norundyeckoe Bo3geicteme Ha MAUVMEHTOB, n TpebyeTcs KOHTPOSIb.

2.10.103 PEXXM KOHTPO/NA BTOPOIO YPOBH4A: Pexum pab6otbl MP-OBOPYAOBAHWA. npu ko-
TOPOM HEKOTOpble paboyre napameTpbl 4OCTUraOT 3HaYeHWH, CNOCOGHbLIX CO34aTh 3HAUUTE bHYO yrpo3sy MA-
LUMNEHTAM.

«2.10.104 MP-OBCJIEAOBAHME: TMpouecc cb6opa cBegeHnii o MALNEHTE metogom MP B TeueHue
OfHOV npoueaypbl, NPV BbINOSHEHUN KoTopoii MALIMEHT HaxoauTcsi B paboyem NpoCcTpaHCTBE MarHuTa.

2.11 MexaHun4yeckas 6e30MacHOCTb

2.11.101 OB/IACTb KOHTPOMMNPYEMOIO AOCTYMNA: O6nacTtb, AOCTYNHOCTb KoTOopoi ansa MALN-
EHTOB 1 nepcoHana KOHTPOSIMPYeTCsl U3 COOBPaxXeHUii 6e30NacHOCTU.

2.11.102 YCTPOWCTBO ABAPWAHOIO OTK/IIOUYEHUSA MOMA: B MP-OBOPYAOBAHWU ¢ pesu-
CTUBHbIM UMW CBEPXMNPOBOAALLMM MarHATOM — YCTPOCTBO aBapuiiHOro BbIK/TIOYEHNS MarHuTa 1 aBakyauum
HaKOTMJ/IeHHOW B HEM 3HEPruw.

2.11.103 KBEHY: CocTosiHne 3/1eKTpu4eckoli NpoBOANMOCTM KaTyLUKW, KOTOPOe BbI3blBAeTCA Nepexo-
[0M 13 CBEPXMPOBOAALLErO B MPOBOASLLEe COCTOAHME, co3atlolee 6bICTPbI BbIOBPOC KPUOTEHHOM XUAKOCTH
N HapyLeHUs MarHUTHOro Mnoss.

2.12 Pa3Hoe

*2.12.101 MATHUTHbIN PE3OHAHC: Pe30oHaHCHOE MOr/IOWEHNe 31eKTPOMAarHUTHON aHeprum aHcam-
671eM aTOMHBbIX 34ep, MOMELLEHHbIX B MarHUTHOe none.
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2.12.102 OBbIUHbIM KOHTPO/Ib: O6blYHbI KOHTPOML cocTosiHUS TALIMEHTA, KOTOpbIi NpoBo-
ontcsa OMEPATOPOM un obenyxumBatowmm nepcoHasiom MP-OBOPYAOBAHUA 1 3akntovaeTca B nogaep-
XaHUN peyeBOro koHTakTa ¢ MAUMEHTOM u/vnn BM3yasibHOM HabniogeHun 3a HUM npu npoBegeHun MP-
OBCJIEAOBAHUA.

*2.12.103 MEAVNUNHCKOE HAB/NIOAEHWE: YnpaBneHue coctosiHnem MALUMNEHTA, KOTOpbIA MOXeET
noaBepraTtbCcsl 0NacHoOCTU, 06YCIOB/IEHHONM HeKoTopbIiMK chakTopamn MP-OBOPYNOBAHWA. oco6eHHOCTAMU
3p0poBbs MALIMEHTA, BpeMeHeM npoueaypbl Ui KOMOUHaLmen aTux hakTopos.

2.12.104 OB BEM NCCNEOOBAHWA: Obnactb pacnosioxeHus MALVMEHTA B cooTBeTcTBUMU ¢ BbIXO-
AOM TPAAVEHTA npu nccnefoBaHuu.

B MP-OBOPYAOBAHWNW c uynnuHgpuveckum MATHUTOM BCEIO TEJIA OB bEM NCCNEAOBAHUA
npeacTtasnseT cobon umnuHap pagnycom 0,20 M, OCb KOTOPOro coBnagaeT € OCbi MarHuTa.

B MP-OBOPYOBAHUW ¢ MOMEPEYHLIM MATHUTHbLIM MOJIEM n FPAOUEHTHOW CUCTEMOWM
BCEIO TEJIA OBbEM NCC/NEAOBAHUA — 3T0 06bem, 06pa3oBaHHbI M1I0CKOCTbIO, NapasinenbHol mar-
HUTHOMY MONIOCY, KOTOPbIA onpeaenseTca NMM60 HaMbONbLIMM PaACCTOAHUEM MeXay noalcaMm MmarHuTa, 1méo
pa3mepom 0,40 m.

B MP-OBOPYOBAHWWN OB BEM NCC/IE4OBAHUNA — aT0 06beMm, rae stobasa yactb Tena MALUEH-
TA MOXeT 6bITb pa3melleHa B COOTBETCTBUM C UcnosibzoBaHnem MP-OBOPYAOBAHUA.

2.12.105 MAKCUMAJIbHbIA YPOBEHb U3MEHEHWS FPAAUNEHTA: CTeneHb W3MEHEHUs rpajueH-
Ta npu BrIoveHun MPAAVNEHTHOIO BJ/IOKA mexay makcumymamy G. Tax M G Tax B BO3MOXHO KOPOTKOe
BpeMs, AoCcTuUraemas npu HoOpMasibHbIX YCIOBUAX CKAaHNPOBaHNSA.

2.12.106 MONCKOBAA KATYLLUKA: KaTtywka manoro gnametpa, ucnosibdyemas npu ucnbitaHnax Bbl-
XOOA TPAOVEHTA.

2.101 BbIXOAHbIE MAPAMETPbI

*2.101.1 YOAENbHAA MOIMrMOWEHHAA MOWHOCTDL (YMNM): 3Heprusa PY nsnyyeHus, noraoweHHas
efuHULEen maccbl 06bekTa 3a 1 ¢, BT/kr.

2.101.2 YMM BCEIO TENA: YMNM. ycpeaHeHHas no Bceli macce Tena NMALUVMEHTA B 3agaHHOe Bpems.

2.101.3 YNMM YACTW TENA: YIM, ycpeaHeHHasi no macce Tena MAUVMEHTA, noasepraemoii o6¢cneno-
BaHMIO ¢ nomoulblo OB BEMHOW PY-MEPEJAIOWEN KATYLLKN B 3aaaHHOe Bpems.

2.101.4 YIMM TONOBbI: YMNM. ycpegHeHHasa no macce ronosbl MALUVMEHTA B 3agaHHoe BpeMmsi.

2.101.5 MAKCMAJIbHAA YTMM: YMNM. ycpegHeHHasa no 10 r TkaHu Tena B 3afaHHOE BpeM4.

2.101.6 CKOPOCTb UBMEHEHWNA MATHNTHOTIO MNOJA (dB/dt): CKopocTb n3MeHeHUs1 BO BPEMEHUN
MarHMTHOM MHAYKUUM MarHUTHOro nons, Bo3aericteytowero Ha MALMEHTA. Tnlc.

2.101.7 BbIXOL4 TPALVEHTA: lMapameTp, XapakKTepusyruwuii rpagneHT Kak CKOPOCTb U3MEHEHUS
3Ha4YeHUss MarHMTHOTrO NOS UN 3/IEKTPUYECKOro NOosis, co3jaBaemMoro ogHum uam 6onee rPAAVEHTHbIMUN
BENOKAMW npu 3agaHHbIX YCNOBUSAX U B 3a4aHHON NO3ULUN.

2.101.8 3PPEKTUBHAA ANUNTENBbHOCTb CTUMYNA tseff: AnuTenbHOCTb nepuoga MOHOTOHHO
YBENYMBAIOLErOCA UAN YMEHbLUAIOLWErocs rpagmeHta npu kapavanbHoOW unn nepudepruyeckorn HepBHON
CTUMynaumn. To onpeaenseTcsa kak OTHOWEHWE NMUKOBONM Bapuauum noss M MakCMMasibHOro 3HayeHus Bpe-
MEHU U3MEHEHUS rpafueHTa B 3TOT nepunog,.
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G - rpagueHT nons; G, — MakCMManbHbI rpagneHT; aVI;at - CKOpPOCTb M3MEHEHUA MarHNTHOro Nons;
— MaKcuManbHas CKOPOCTb UBMEHEHUA MarHUTHOTO Nons, adpeKkTMBHAA ANNTENbHOCTL CTUMYNA

Tpu MOHOTOHHbIX NepuoAa n3mMeHeHus rpaguenTa G Ha rpaduke 3. CooTBETCTBUE BbIXOAHOTO rpaguenTa dB/dtHa rpaduke b Tam xe
nokasaHa dOOEKTVBHAA ANNTENBHOCTb CTUMY/A ti/at

PucyHok 101 — ®opma rpagueHta u SOGEKTUBHANA ANNTENBHOCTb CTUMYNA

Ta6nunua 101 — MNepeyeHb 0603HaAYEHWUA

O603HaveHne EpuHuua namepexuii HaumeHoBaHve 0603HaYeHnin
™ MocToAHHOE MarHuTHOE none

Si Tn MarHutHaa nHaykuma PY n3nyyeHma mMarHuTHOro nonsa
dB/dt Tnlc CKOPOCTb UBMEHEHUA MATHUTHOIO Nonga (dB/dt)

E B/m OnekTpuyeckoe none, Bosdbyxparliee rpagueHT nepeknoyYeHns

6 Tnlwm FpafgveHT MarHnTHOro nonsa

LO1 B/m nnwn Tnlc Mpepgen BblXO4 TIPAOVWEHTA ana HOPMAJNIbBHOTO PEXWNMA PABOThI
L12 B/m nnwn Tnlc Mpegen BbIXO4 TPAOVWEHTA gna PEXUMA KOHTPO/A MNMEPBOIO

YPOBHA

[e] He npumenseTca BblXO4 TPAOVEHTA

o, He npumensetca BblXOA FPAAVNEHTA koHkpeTHoro FPAOJVUWEHTHOTO B/IOKA
Rb B/m unu Tnlc Peo6asa
YNM BT/kr YOENbHAA MNOTNOWEHHAA MOWHOCTb (YNM)

Ayest McC OQOPPEKTUBHAA ANNTENBHOCTb CTUMYNA
*YMI MUH CpepgHee Bpemsa ana onpefeneduns YNM

r *C Temnepatypa

Koatp duuynent sBecomoctn FPAANEHTHOINO B/N1IOKA, onpepensiiownii
Wi BblXO4 TIPAAVEHTA

3 O6uwume TpeboBaHUA

MPYMEHAIOT NYHKT 06LLero ctaH4apTa, 3a UCKIHYeHNEM:
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3.1 flononHeHune

MP-OBOPYAOBAHWE He gonxHo co3gaBatb ONMACHOCTW ana NAUMNEHTA. ONMEPATOPA, nepcoHa-
Na 1 noCTOPOHHUX NnL.

Cuutaetcs, uto MP-OBOPYAOBAHWE cooTBeTCTBYET 3TOMYy Tpeb0OBaHWIO, eC/iM OHO OTBeYvaeT Tpebo-
BaHVAM HacTosLLero ctaHgapTa.

MpumeuvaHne — O6WMe acnekTbl 6e3onacHocTn MEANLINHCKNX SNEKTPUYECKUX CUCTEM paccmoTpe-
Hbl B IEC 60601-1-1.

TpeboBaHNA MAeHTUUKALNM ONACHOCTKN, OLeHKa PUCKOB M COOTBETCTBYIOLIME MPOBEPKN M 06OCHOBA-
HUA KOHTPOJISi PUCKOB B cOOTBETCTBUM € IEC 60601-1-4. [lelicTBUSA B COOTBETCTBMM C TpebGOBaHUAMU HACTO-
sllero ctaHgaprta 6yayT BKIOYeHbl B YacTb 3TOr0 npouecca u coxpaHates ana U3FrOTOBUTENA kak no-
CTOsIHHasA 3anucb. Bce ncnbITaHNA AO/MKHbI BK/IOYATH B Ce65 TOYHO NOBTOPSAIOLWMECH NPOTOKOSbI UCTIbITAHWIA,
BK/IHOYas BCe faTthl U OXuAaeMble pe3ynbTartbl.

6 NoeHTurkaymsa, mapkupoBka 1 JOKyMeHTauusa
MpuMmeHsieTCca NYHKT o6Lero ctaHAapTa, 3a NCK/II0YeHeM:

*6.8 OKCMNYATALUMNOHHbBIE JOKYMEHTbI

6.8.1 Obwune TpeboBaHUA

JononHeHve

SKCNNYATAUMNOHHBIE AOKYMEHTbI gomkHbl cogepxatb MHOpMaunio 06 ypPoBHAX (hU3NYECKUX
(hakTopoB, BO3aencTByOWMX Ha ONMEPATOPA, nepcoHan, pa6otaowmii c MP-OBOPYLOBAHWEM. u nocto-
POHHMX NUL,. focTaTtoyHyto ana nonyyveHns MOJIb3BOBATEJ/IEM pa3spelleHns Ha akcnayatauuio atoro O60O-
PYOOBAHWUA.

*6.8.2 MHCTPYKUWW MO 3KCNNYATALNN

JononHeHve

*aa) OT6op naumeHtoB K MP-OBEC/IEOBAHUIO

MHCTPYKLUMW MO SKCINIYATALMW ponmxHbl cogepxartb yeTkue pekomeHgauuu ana NOJIb3OBATENA
no ot6opy MALIMEHTOB. 310 0cobeHHO kacaeTcsa oT6opa Tex MALUVNEHTOB, koTopble nog Bo3aeicTemem gu-
3nyecknx hakTopos, AercTeyowmx B MP-OBOPYAOBAHWW, MoryT noagBeprHyTbCs OnacHOCTU, 06YyCNOBEHHOM
MX NPOdIeCCMOHAIbHOW AeATeNIbHOCTLIO, MPOLIbLIMU 3a60/1eBaHUSIMU M COCTOSIHUEM 3[0POBbsl B HACTOsLLee
BpeMs. OTU MHCTPYKUMN JO/DKHbI YKasblBaTb Ha HeO6XO4MMOCTb MpeaBapuTe/ibHbIX 06CcefoBaHUn 415 BbISB-
neHns Takux MAUVEHTOB u cogepxatb pekoMeHaaumnm no nx afekBaTHoOM 3awmTe OT BpeaHbIX BO3AENCTBUN.

JomkHbI 6bITb BblggNeHbl cnegytowmne cneynanbHble kateropum MAUNEHTOB:

- MAUMEHTDI, koTopbiM npoTusonokasaHsl MP-OBC/TIEAOBAHNA;

- MALMEHTbI, 4nA KOTOpbIX CyLiecTBYeT NOBbIEHHAs BEPOATHOCTb BO3HUKHOBEHUS HEOOXOAMMOCTUN
CPOYHOW MeAMLMHCKOM MOMOLLN He3aBMCUMO OT BO3AENCTBMA hmn3nyecknx gakTopoB, AeicTBytowWwmx B MP-
OBOPYNOBAHWNN;

- MALUMEHTbI, gnsa koTopbIX CylecTBYeT MNOBbIWEHHAss BEPOATHOCTb BO3HUKHOBEHUS HeEo6XoAMMOM
3KCTPEHHOWN MeAMUMHCKOW MOMOLM BCreACTBME BO3AENCTBUS MarHMTHOrO nons u PY usnyuyeHns c 6onee
BbICOKMMW 3HaveHnsmu dB/dt n YMM. ecnn 6yaeTt mncnonb3oBaTbca MP-OBOPYAOBAHWE. pgonyckakouee
PEXWM KOHTPOA NMEPBOIO YPOBHSA no nyHkTy 51.

*bb) MEAVNLIMHCKOE HABNHOOEHVE NAUVMEHTOB

MHCTPYKUWWN MO 3KCNAYATAUNW pomkHbl copgepxartb yYeTkne pekomeHgauun MOJIb3OBATE/IO
no paspaboTke metoank MEANLIMHCKOIO HABIHOAEHUA NMAUMEHTOB B COOTBETCTBUM C UX KaTeropus-
MU no 6.8.2, nepeyncrieHne aa). 1 pexunma pab6otbl MP-OEPYJOBAHWA cornacHo 2.10 (cm. Takxke 2.12.103).

NHCTPYKLUWW MO SKCNNYATALNW:

-WHCTPYKUWW NO SKCNAYATALWN ponxHbl cogepxartb pekomeHgauum, yto sce NMALMVEHTbBI noga-
nexar. no kpanHein mepe. OBbIYHHOMY KOHTPOJIO.

- Ecnn ncnonbsyetca MP-OBOPYAOBAHME. ponyckatouwee pa6oty B PEXXMUME KOHTPO/A MEPBO-
O YPOBHA. MHCTPYKUWNWN MO SKCMNNYATALUW fomkHbl cogepxaTb peKoMeHAauuu, 4To cnegyer ycTa-
HOBUTbL Npoueaypbl, obecnevmsatowme MEAVNUNHCKOE HAB/TKOAEHWE npu BxoAe B 3TOT pexum paboTbl.

- Ecnn ncnonbsyetca MP-OBOPYAOBAHWME, koTopoe obecnevnBaeT pa6oty B PEXXMME KOHTPONA
BTOPOIO YPOBHA, MHCTPYKUWW MO 3KCMNNYATALWW pomkHbl BKIOYaTb NpeaynpexaeHue o ToM. 4YTo
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paboThbl B 3TOM pexunme MOryT NPOBOAMTBLCA TO/ILKO NO CneLmanibHON MeToavkKe, yTBEPXAEHHOM COOTBETCTBY-
IOWUMU opraHn3aunamMm.

B fonosHeHne fo/MKHO ObITh NOMTyYeHO paspelweHne Ha npegens! gns BbIXOAA TPAAVIEHTA, YIM n
MOCTOAAHHOIO MarHUTHOrO MNOJis.

*cc) HeoTnoxHasa MeanumHcKas NoMoLb

MHCTPYKUWW MO SKCIMNTYATAUUNN pomkHbl gasatb NMOJ/Ib3OBATEJ/IO 4veTkMe pekomMeHAauum no
onpefesieHN0 XapakTepa W OCYLLEeCTB/IEHNIO CneunanibHOW HEOTNOXHOW MeAULVHCKON MoMOoLWM (C y4eTom
MarHWTHOro nons), 4to6bl, ecnm Bo Bpemss MP-OBEC/IEAOBAHUNA MALVEHT nouyBcTBOBas1 CE6SA MSIOXO WM
eMy 6bln1 NPUYMHEH ylep6 BHELWHUMM hakTopamu, aTa NOMOLLb Bbl1a EMY OKa3aHa Kak MOXHO CKopee.

OTW MHCTPYKLUMN AO/MKHbI BKIKOYaTbL B cebs pekomeHgaumm no 6bIcTpoMy BbiBeaeHuio MALMEHTA m3-nog
B/IMAHUSA MarHUTHOTO MoJIst (€C/IN HEOBXOAMMO, C NoMOLLI0 YCTPONCTBAABAPUNHOIO OTK/IKOUEHWS MNOS).

dd) NpeaenbHbIli YPOBEHb aKyCTUYECKOro LyMma

Ana MP-OBOPYAOBAHWNA, cnocobHOro npom3BoauTb ypoBeHb 3Byka (LA ako , 4) 6onee 99 aBA, NH-
CTPYKUMW MO 3KCNNYATALUWNN gonxHbl cogepxaTb yKa3aHus:

- 9KBUBa/IEHTHbI ypoBeHb 3Byka MP-OBOPYAOBAHWA 1n3mMepstoT B COOTBETCTBUM C MYyHKTOM 26. ne-
peuncneHns e) n 4), HacTosLero ctaHaapTa,

-0na obecneveHunsn 6eszonacHoctn MALIVVEHTA TpebyeTcs ero 3awmra oT Wwyma, 3aluta opraHoB ciyxa
[0/MKHa 6bITb AOCTATOYHOM, YTOObI YMEHbLUNTL 3TO 3HaYeHne A0 YPOBHSA Huxke 99 aABA:

- cneynanibHoe BHUMaHve NMOJIb3OBATE/IA fo/KHO 6bITb 06palleHo Ha nNpaBU/ibHOE NOJIOXEHUE 3a-
LWMTbl OpPraHoB C/lyxa, OCOOeHHO Korfa YylWHas MaHXeTa He MOXeT ObITb NPUuIokKeHa K yxy nin soobue He
MOXeT 6bITb MCMO/b30BaHa 3awnTa, Hanpumep, ANA HeoHaTa/IbHbIX N HOBOPOXAEHHbIX MNafeHLEeB;

- BO/THKHO 6bITb 06palLeHo BHMaHWe Ha ONacHOCTb, KOTOPYHO CO34aeT NoBbIleHME 3BYKOBOIO AaBeHns
npv 06¢nefoBaHNN 6epeMeHHbIX XEHLWH, HOBOPOXAEHHbIX, MAadeHLEB, AeTel N NOXUbIX.

- BO/MKHO 6bITb 06paLLeHO BHMMaHWe Ha orpaHmnyeHus ypoBHs wyma y NYJIbTAYNPABNEHUA ana 6e3-
onacHocTtn NMOJIb3OBATEJ/IA n nepcoHana Ao npenenos, yCTaHOBNEHHbIX CaHUTapHbIMW HOpMaMu, a Takxe
YPOBHA MH(pasByKa A0 Npefesnos, ycTaHOBNEHHbIX CaHUTapHbIMU HOpMaMu;

- cnegyeTt nmeTb B Buay, uto ans NMALMEHTOB nop aHecTesmel foskHa 6bITb ob6ecrneveHa sawmTa
Jaxe Npy YMepPeHHbIX 3BYKOBbIX YPOBHSIX;

- B 3aKOHOAATEe/IbCTBE HEKOTOPbIX CTPaH MOXET CyLLeCcTBOBaTb orpaHnyeHune wyma ans NOSIb30BATE/IA.

MpumeuvaHne — Cneunduyeckve npepocTepexeHnsa cogepxarca B 1ISO 7731.

eee) OBJIACTb KOHTPOJ/IMPYEMOTO AOCTYNA

Korgpa HactpanBaetca OBJIACTb KOHTPOJ/IMPYEMOIO [OOCTYNA, Tpe6oBaHna pgna MP-
OBOPYAOBAHUWA (cm. 6.8.3. nepeuncrieHne aa). n 36.101) MHCTPYKL W MO SKCMNAYATALNW ponxHbl;

- YeTKO yKasblBaTb Ha TO, 4TO NMOJIb3OBATE/Ib HeceT OTBETCTBEHHOCTb 3a cob/itoaeHne TpeboBaHUN,
YTBEPXAEHHbBIX COOTBETCTBYIOLVMY OpraHnsaumamm rno orpaHnydyeHuo goctynHoctn OBJTIACTU KOHTPO/N-
PYEMOTIO AOCTYNA:

- cofepxatb YeTKMe yKasaHUA OTHOCUTEe/IbHO pa3MepoB 1 pacnonoxeHna OBJIACTN KOHTPOJTUMPYE-
MOTO OOCTYNA, xenateslbHO CO CXeMOIA:

- copepxaTb YeTkue ykazaHns 0 He06X04MMOCTU YCTaHOB/IEHUS COOTBETCTBYHIOLWMNX NPaBu/l N0 KOHTPO-
nto 3a OBJIACTbO KOHTPOJIMPYEMOTO AOCTYMA BO nstexaHune NoTeHUnasbHbIX onacHocTen ans MA-
LLIMEHTOB un nepcoHana, cBsA3aHHbIX C NPUTArMBaHMEM NpeaMeToB, COAePXaLLUX Xee3o v apyrmue deppo-
MarHMTHble MaTtepuanbl, BOSHUKHOBEHMEM Ha Takux npegMeTax Bpalarolwero MOMeHTa, Yrpo3oi BO3MOXHOrO
HapyLweHnsa PYHKLMA NMNIaHTATOB Y BXOAALNX B 3Ty 061acTb N04€eN.

MpumeyvyaHue — lMpy 3HAYEHUSIX MArHUTHbIX Noneit meHee 0,5 MTN Mepbl aAMUHUCTPATUBHOIO KOHTPOSSA He
TpebytoTcs;

-cogepxaTtb nepedyeHb OBOPYOOBAHUA n MHCTpPyMeHTOB, pekoMmeHgoBaHHbIX NW3TOTOBUTENEM
ana ncnons3osaHusa B OBJIACTV KOHTPOJIMPYEMOTIO AOCTYMA. Ana scero OBOPYAOBAHNA, kaxaoro
BCIMOMOTATE/IbHOIO YCTPOVCTBA uau MHCTpyMeHTa, MPUBEAEHHOTO B NepeqHe, [O/MKHbI 6bITh yKasaHbl
crneymnanbHble Mepbl 6€30MacHOCTU, KOTOpble HEO6XO0AMMO COBMNI0AATL MPY MOHTaXe WU 3KChlyaTauuu:

-A0J1KHO ObITb YETKO yKasaHo, YTo nepudepuyeckoe obopyaoBaHue, BKIOYas Npnuéopbl HabnwoaeHns
3a NMAUVEHTOM, ycTpoiicTBa ANA noagepxaHus XusHefesATeNbHOCTU M obopyAoBaHWe A5 aBapuiiHbIX
cuTyauuii, He ykasaHHble WIN He pPeKOMeHAOBaHHble K npumeHeHuto B OBJIACTU KOHTPOJIMPYEMOIO
AOCTYMNA, MoryT 6biTb BbiBeAEHbI U3 CTPOS M3-3a PY mM3nyyeHUs unm marHUTHOro nons paccesHus MP-
OBOPYAOBAHWA, a camo 310 nepudpepnyeckoe O6OPYJOBAHWE MoXeT HapyLnTb HOpMasibHOe (DYHKL M-
oHupoBaHne MP-OBOPYNOBAHWNA.

6
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*ff) KpnoreHHble XnakocTn v rasbl

MHCTPYKUWMN MO SKCMNNYATAUNN MP-OBOPYAOBAHWA co cBepxnpoBOAAWMMN MarHuTamu ans
npefoTBpaLLeHNss HecUYacTHbIX C/Tly4YaeB 1 aBapuiiHOro nepexoga B cocTosiHne KBEHY gomkHbI:

- TpeboBaTh Hag/exatero obecnevyeHNss MarHuTa KPUMOreHHbIMU XUAKOCTAMU;

- peKOMeHA0BaTb, YTOObI 3aN0/IHEHNE KpUocTaTa KPUOreHHbIMU XUAKOCTAMN NPOBOANIOCH TO/bKO KBa-
NMPNUNPOBAHHBLIM U OMbITHBIM MEPCOHAaNIOM.

- NpefocTaBnATb MHAPOPMALMIO O TEXHNYECKOM 06CYXMBaHUN U KOHTPO/Ie COCTOSHUS MarHuTa, BK/IIO-
yaa NPoBePKY YPOBHeN KPUOTEHHbIX XUAKOCTEN,

- NPefoCTaBAATb MHPOPMALMIO O MUHUMA/IbHBIX YPOBHSIX KPUOTEHHbIX XXUAKOCTEA, HEOOGXOAMMbIX ANs
HOPMa/IbHON aKCMyaTaunm MarHuTa;

- cofepxaTb TpeboBaHMe 0 TOM, UTOObI 06bIYHbIE MPOBEPKM YPOBHEN KPUOTEHHbIX XNAKOCTEN NpoBOANN
MONIb3OBATE/1b;

- NpefoCcTaBnATb YeTKY0 MHhopMaLnIo O BO3MOXHbIX OMACHOCTSAX, CBA3aHHbIX C MCMO/b30BaHNEM Kpu-
OFeHHbIX XUAKOCTEN, N MeToAbl 06palleHnsa ¢ HUMK. 3Ta MHpopmMaumna AO/HKHA coaepxaTtb:

- MpaBuia HOLEHNS 3alUTHON oaexabl 418 NpefoTBpalleHnss 06MOPOXEeHUS.

- NOPSA0K AeNCTBUIA, NpeanpUHUMaeMbIX NOC/E yTeukun rasa;

- Mepbl NPefoCTOPOXHOCTM NPOTUB HeJocTaTka KMCNopoaa B BO3AYXE;

- peKoMeHZauun No NPUMEHEHWIO HEMarHUTHbIX eMKOCTel A/151 MOCTaBKN KPUOTeHHbIX XXUAKOCTel 1 ra3os,

- NOPSA0K AeACTBUIA, KOTOPble HEOGXOAMMO BbINOSHUTL NPY OBHAPYXEHUW SIerKOBOeIaMeHAEMbIX Ma-
Tepunanos B6N3M KOHTEMHepa C KpUOTreHHOM XXNAKOCTbIO UKW ra3om.

MpumeyaHune — B6AM3N KOHTeWHepa C KPMOreHHOMN XUAKOCTbIO MOXET 06pa30BaTbCA XUAKUIA KUCN0POA Unm
MOBbICUTLCA KOHLIEHTPaLWS ra3006pa3Horo Krciopoga.

*gg) Pexumbl paboThbl

MHCTPYKUNWN NO SKCMAYATAUNWN pgomkHbl cogepxaTb MHOpMauuo 0 cocTaBe U YCIOBUAX Kax-
poro pexuma pabotbl: HOPMA/IbHOIO PEXWUMA PABOTbIl. PEXVMA KOHTPOA MEPBOIrO YPOBHA
n PEXXUMA KOHTPO/1A BTOPOIO YPOBH#H, kak oHn onpegenedbl B 51.101. Kpome Toro, MHCTPYKLIU
MO SKCIMNYATALMWN ponmkHbl NOACHATL, 4To BbIXO4 NTPAOAVEHTA n YIM ycTaHaB/MBalTCA Ha OCHOBe
pekomMeHAaunin Tekyllelh Hay4yHOl fiTepaTypbl, OTHOCALWMXCA K 6e30MacHOCTX, N 4YTO MPOJO/IKUTENIBHOCTL
npoueaypbl, U pelleHmne BbiiiTi us npoueaypbl B HOPMASIbHbIA PEXVM PABOTbI, a Takke He06X041MMOCTb
KOHTpOns cumsmnonornyecknx napametpos MALUNEHTA go/mkHbl onpeaenaTbCa BPpaiyoM UCXOAS M3 NpUHLMNa
npuynHeHnsa HanmeHblero spega MALVEHTY.

B NHCTPYKLUMAX MO SKCMNNYATALNU pomkHbI 6bITb YETKO U3/I0XEHbI TpeboBaHUsA, Kacatouimecs
KaXK[0ro pexvma pabotbl:

-Ana MP-OBOPYAOBAHWA. pa6otatowero 8 HOPMA/IbHOM PEXWME, He TpebyeTca HUKaKuX WH-
CTPyMeHTa/bHbIX HabMaeHuii, pekoMeHayeTcsa Tonbko OBbIYHbIA KOHTPO/Ib cocToaHua MALVEHTA;

-Ana MP-OBOPYOOBAHWA. cnocobHoro pabotatb B pexume KOHTPOIA MEPBOINO YPOBHA,
[OJ/DKHbI 6bIThb YKa3aHbl cBolicTBa gaHHo CUCTEMbI, nHopmauus, otobpaxkaemasn Ha AUcrsee nepeg Bxo-
[0M B YKasaHHbIA pexum, 1 cneymanbHble Mepbl, HE06X0AMMble A1 BXOAA B 3TOT PeXUM, B COOTBETCTBUMU C
51.101.3. JosmkHO 6bITb Takke obecneveHo MEAVLUVMHCKOE HABNKOAEHWE no 6.8.2, nepeuncrieHne bb);

-Ana MP-OBOPYAOBAHWA. cnocobHoro paéotaTtb B pexnme KOHTPOJIA BTOPOIO YPOBHA, Heob6-
X0AMMO NpefycMOTpeTb cneunanbHble Mepbl 6e3onacHOCTM B cooTBeTCTBMM € 51.101.4 no npefoTBpaLLeHunto
HernpaBOMEPHOIO NPUMEHEHNS 3TOFO pexnma paboTbl. Kak ykasaHo B 6.8.2, nepeuncneHme bb). akcnnyatauuns
MP-OBOPYAOBAHWNA B PEXXVME KOHTPO/1A BTOPOIO YPOBHA pa3peluaeTtcs TO/IbKO B COOTBETCTBUN
CO cneunanbHOW MeTOAMKON, YTBEPXAEHHOW COOTBETCTBYIOWMMY OpraHn3aunsamu.

MHCTPYKUWNWN MO SKCMNYATALUMWN pomkHbl pekomeHgoBatb NMOJIb3OBATE/IO ob6patuTb BHMMa-
Hue Ha 6e3onacHocTb MALMEHTOB, 4TO cBA3aHO C NPUHATUEM NPeayCMOTPeHHbIX Mep n MEANLIMHCKUM
HABMOOEHUVEM, TpebyembiMn Ansa Hadana pa6otel B PEXXVUME KOHTPOJIA NMEPBOIO YPOBHA, nam ¢
MPUHATMEM CneunasibHbIX Mep 6e30MacHOCTN U coOBNAeHEM APYTNX TpeboBaHWU, yKa3aHHbIX B MeTOAMKe,
YTBEPXAEHHOV MO cneyyvanbHON MeToAnKe COOTBETCTBYIOWMMM OpraHn3aumsamm, 4To Heo6xoAnmo Ans Hadva-
na pa6otbl B PEXXVUME KOHTPO/IA BTOPOIO YPOBHA.

*hh) MocTosAHHOEe MarHMTHOoe nose

Ana MP-OBOPYJOBAHWSA. koOTOpoO MOXeT ob6ecneyvmnBaTb MNOCTOSAHHOE MarHUTHOE NoJsie, COOTBETCTBY-
loLee No YncnoBbiM 3HaveHusmM PEXXKVMY KOHTPOA MEPBOIO YPOBHA n PEXXNMY KOHTPOA BTO-
POIro YPOBHA. MHCTPYKUWWN MO SKCNNYATALUNW gonxkHbl;
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- 06BACHATL 3pPEKTbI, C KOTOPbIMU MOXET CTONKHYTbCS MALIVEHT, korga nocTosiHHOe MarHUMTHOe nose npe-
BbIcUT ypoBeHb HOPMAJIbHOIO PEXVMA PABOTbI, o6pauias ocoboe BHUMaHWe Ha BO3MOXHbIe 3ppeKTbI npu
6bicTpoM aABmxeHUn MALVEHTA, BKIOYas AE30PUEHTALMIO, FTOSIOBOKPY)XXEHME N METAUIIMYECKUIA MPUBKYC BO PTY;

- pekoMeHAoBaTh HenogBmkHOCTb MALIMEHTA, Haxogsuerocs B 06/1aCT BbICOKOrO MOCTOSIHHOrO mar-
HUTHOTO NOoNs;

- o6ecneunBarb MHhopmauuei o 3HaueHnsix BO, npu koTopbix MP-OBOPYOBAHWE cnoco6Ho paboTtaTb.

ii) U3meHsoLWweecs BO BpeMeHN MarHUTHoe nose

Ana MP-OBOPYAOBAHWA. cnoco6Horo pabortatb no 3HavyeHusam BbIXOOA TPAAVEHTA Bblwe ypoB-
HA HOPMAJIbHOIO PEXXVMA PABOTbI. UHCTPYKLUWWN MO SKCMNYATALIWN ponxHbl,

- onvcblBaTb BO3MOXHble Bo3geicTens Ha NMALVEHTOB yposHsa BbIXOAA TPAOVIEHTA B kaxaom pe-
Xnme akcnnyataumm MP-OBOPYAOBAHWA. yaenssa ocob6oe BHMMaHME BO3MOXHbIM BO34ENCTBUAM Ha nepu-
hepnyecKyro HEPBHYIO CUCTEMY U cepALe;

- NpefoCTaBUTb MHAOPMaLMIO 0 3HaveHuax BbIXOAA TPAOVEHTA, npy KOTOpbIX MOXeT paboTaTtb MP-
OBOPYOAOBAHWE B kaXxaom pexunme;

- NOSICHUTb, YTO Ha aucnsee MP-OBOPYOOBAHWA fomkeH 6bITb yKa3aH COOTBETCTBYIOWMI pPeXum
paboTbl, NPy KOTOPOM 3HadyeHus BbIXOOA MPAOVEHTA npeBblwatoT ypoBeHb HOPMAJ/IbHOTIO PEXWMA
PABOTbI:

-A0JDKHO ObITb yKa3aHo, ucnonbsyetca nu FIPAAVEHTHAA CUCTEMA BCEIO TEJIA wan CNEUNANb-
HAA TPAOVEHTHAA CUCTEMA, n JOMXHO 6bITb NPYBEAEHO COOTBETCTBYIOLEe 3HavYeHne obbema BbIXOOA
FPAOVEHTA.

jj) PY marHuTHbIe nons

MHCTPYKLUMW MO IKCMNNYATALIMN aomkHbI NpyBiedb BHUMaHWe K haktopaM pucka, KoTopble MoryT
yBENUUNTb MOoTeHuuan AN MeCTHOro ypeamepHoro HarpeBaHusa PY U3NTYUEHWA, 1 OHM JONIXHBI onucatb
ny™ gnsa NMOJIb3OBATE/IA, 4Tobbl CMArYNTL 3TM (hakTopbl pycka. 3T dhakTopbl, YTOObLI NpMBAEYb BHUMA-
HUe. [O/IKHbI BK/IOYaTb yKa3aHna Ha:

- NPUCYTCTBME NPOBOAAWMX (MEeTa/IIMYEeCKNX) O6BEKTOB UAN UMMNIaHTaTOB O npegesiax 061actn uyB-
cTBUTenbHocTn PY U3NTYYEHUA nepepatoweii katywki. Becsa ogexaa, cogepxawas MeTaIIMUYECKYHO HUTb
WN ee KOMMOHEHTbI U BCe ApYyrne MeTa/linyeckne 06beKTbl (HanprumMep, Yacbl, MOHeTbI U T. 4.). 4O/KHbI ObITb
ypaneHsbl oT MALUVEHTA,;

- UICMNOJIb30BaHne /1eKapCTBEHHbIX CPeACTB B TPaHCABPMa/IbHbLIX y4acTKax, KOTOpble MOryT Bbi3BaTb
OXOrU Ha KOoXe;

- YNIOMMHaH1e TOro, YTO KOHTaKT «KoXa — KOXa» MOXeT cchopMMpoBaTb MPOBOASALLYIO MET/0 yYepes3
yacTb Tesla, Hanpumep, «BHYTPEHHee 6eapo — 6eApo», «MKpa HOMM — UKPa HOTU», «pyKa — pyKa», «pyka —
Teno», KOHTaKT «104bbKKa — STI0AbDKKa»;

- NPUCYTCTBME BNaXHOWN ofexabl;

- pasmelleHne Tena UM KOHeYHOCTeN NpoTMB noBepxHocTn PY N3NTYYEHWUA nepepatolleii KaTywku;

- crnepyeT YNOMsHYTb, YTO KOHTakT mMexay NMAUVMEHTOM un PY npremHbIM kabenem KaTylku 1 06bly-
HbIM PY kabenem KaTyLlKn HaxoouTcs B HeNocpeACcTBEHHONM 6n3ocTu oT PY nepegatolleli kaTyLuku;

- YNOMSIHYTb O BO3MOXHOM (hopmmpoBaHun netesib ¢ PY npuemHbiM kabenem n SKIN oTBefgeHnAMuU;

- yKasaTb Ha HefomnyCTUMOCTb MCMO/Ib30BaHNA HECOBMECTUMbIX, HeCTaH4apTHbIX 3/1eKTPOAOB Kapauo-
rpaMmmbl. MpounHdopmupoBats ONMEPATOPA 0 Heo6Xxo4MMOCTU MCMONb30BaHNsA MP coBMeCTUMbIX Kapanmo-
rpamMmMm U1 371eKTPOAOB, KOTopble pekomeHAoBaHbl U3TOTOBUTE/IEM MP-OBOPYAOBAHWA. Heobxogmumo
nHdhopmumposaTb ONMEPATOPA 06 UCMNo/b30BaHUN 3/1EKTPOAOB TO/IbKO 4,0 UCTEYEHUS UX CPOKa FOAHOCTU;

- 0co6eHHOCTU ckaHnpoBaHusa MALVNEHTOB 6e3 co3HaHus unan MALUVMEHTOB ¢ noTtepeit YyBCTBUTE Nb-
HOCTM B Nt0GOI YacTu Tena, HaNnpuMep € Napasinyom pyK unam Hor, n Tex NALVNEHTOB, KoTopble HE B COCTOS-
HUM coobWwnTb ONMEPATOPY 0 upesMepHOM HarpeBaHun 1 NOBPEXAEHUN TKaHW:

-NPUCYTCTBUE NPUCOEANHUTENIbHBIX MNPUHUMAIOWMX KaTylleK WUn 3M1eKTpuYeckux Kabenel, koTopble
octatotca B PY-KATYLLKE.

Ona MP-OBOPYIOBAHWSA. koTopoe MoxeT obecneunsarb YIM. COOTBETCTBYHOLLME MO YAC/IOBbIM 3Ha-
yeHnam HOPMAJTIbHOMY PEXNMY PABOTbI. NHCTPYKLIW MO 3KCMNTYATALIMWN AomkHbI;

- 06bACHUTL BO3MOXHbIe MOCNeACTBUSA BO3AENCTBUIA MOBbIWEHUS 3HayYeHWi YMM Bblwe npeaenbHbIX
onsa MP-OBOPYOBAHWNA. ykaszaHHbIX B 51.103:

-06BbACHNTL BO3MOXHbIe MocneacTBus Bo3geiictBua Ha MALMEHTOB PY unsnyydyeHns npu ypoBHAX
YMM. COOTBETCTBYIOLUNX KaXAOMYy pexumy pabotbl MP-OBOPYAOBAHWA. yaensas npy aTom ocoboe BHU-
MaHue 6e3onacHocTu MALIMEHTOB, y KOTOPbIX MOXET ObITb CH/XEHa CMOCOBHOCTb TepMOpPEeryinpoBaHmsa u
NoBbILLEeHa peakLMs Ha NoBblLeHNe TemnepaTtypbl Tena (Hanpumep. MALUVMEHTOB c cy6debpunbHoili Temne-

8



FOCT IEC 60601-2-33—2011

paTypoi Tena, cepAeyHON HeAOCTaTOYHOCTbLIO, HapylleHVeM MOTOOTAENEHUS NN Yy 6GepeMeHHbIX XeHLLMH);
cnepyeT Takxke nNpefocTaBUTb MHbopMaunio 0 BXXHOCTU KOHTPOMIMPOBaHUA NapameTpoB OKpyXatolen cpe-
Obl N0 BANAHUN TeMnepaTypbl BO34yxa Ha nosbllweHne Temnepatypbl Tena NMAUVMEHTA, a Takxe pekomeHaa-
Luun no nogaepxaHuto 6naronpusaTtHeix ansa NALVEHTA okpyxatoLmx yCroBuii;

-npegocTaBuTb UHGOpMauMio O 3HadeHusx YIMM, KoTopble MOryT 6bITb ob6ecrneyeHbl B MP-
OBOPYAOBAHWNN;

- NIPUBECTM MOrPEeLLIHOCTb, C KOTOPOW yKa3aHbl 3HaveHus YIM;

- 06 BACHUTL, UTO KPUTEPUN PEXMMOB paboTbl No YMM Bcero Tena, npyBeaeHHble B 51.103. onpeaeneHbl
B NPeAnosioXeHnn, YTo TeMnepaTtypa B NOMeLLeHnu, rae NpoBoauTca obcnefosaHne, He npesbiwaeT 24 °C. a
OTHOCUTE/IbHAsA BIAXHOCTb BO3AyXa He npeBbiwaeT 60 %. 3TO 06BbACHAETCA TEM. YTO:

1) OBOPYOOBAHUVE He Ao/mKHO MUCNOMb30BaTbCs, Korga Temnepatypa Bbiwe 24 X uUan OoTHOCUTEeNb-
Hasi BNaXHOCTb 60 %. nan

2) npefensl pexnmoB paboTbl AN YIMM aBTOMaTU4eCkn ymeHbLUatoTCs cornacHo 51.103.2 (Tonbko gis
MP-OBOPYAOBAHWSA. kKoTOpoe namepsieT Temnepatypy U BNaXkHOCTb);

- 06paTNTb BHUMaHVe Ha CpeACcTBa YMeHbLUEHWS pycka OT BO3AeCTBUS BbiCOKOl YTM. Hanpumep, npe-
poTepateHne Harpesa NMALVEHTA, o6neryeHHas ogexaa MALVEHTA 1 cooTBeTCTBYOWASA BEHTUNALNSA.

*kk) O6ny4yeHuVe, CBA3aHHOE C XapakKTepoM paboTbl, UM NpogeccuoHasibHoe 061yYeHne

MHCTPYKLUWWN MO SKCMNNYATALUNWN fomkHbl NpyBaevyb BHUMaHue K hakTy, 4TO B 3aKOHO4aTe/IbCTBE
HEKOTOpPbIX CTpaH CyLeCTBYIOT npegenbl A5 NpPodecCnoHanbHOr0 06/1y4eHUA B MOCTOSIHHbIX MarHUTHbIX
noNsAX U NepemMeHHbIX MarHUTHbIX nonsx. OgHako MHCTPYKUUMW MO 3KCMNYATALUUN moryT coobwmTb
MONIb3OBATE/IHO, 4TO He cywwecTBYET HOPM A/151 OLEHKM COBOKYMHOIO BO3AeiCTBUS.

1) BCMIOMOTATE/IbHbIE YCTPOWCTBA

MO/Ib3OBATE/Ib pgo/mkeH oTaaBatb cebe OTHeT B TOM, UTO 1t060e NpUMeHeHne NpubopoB U BXOAALLMX
B UX COCTaB NPUHaA/IeXHOCTel Ans KOHTpons chmsmonormyeckmx napametpoB MALMEHTA A0/mMKHO NpoBo-
OUTBCA TOMBbKO No ykasaHuto NOJIb3OBATE/IA v noa ero oTBeTCTBEHHOCTb.

MHCTPYKUWWN MO SKCNNYATAUUWN pomkHbl npeaynpexaaTs NMOJIb3OBATE/IA 0 TOM. 4TO NpUMeHeHue
BCMNOMOTATE/IbHbIX YCTPOWCTB, Takux Kak NpuGopbl 418 MOHUTOpUHra 1 otéopa MALUVEHTOB wnu Bbr
COKOYaCTOTHbIE KaTyLUKW, He MpoLleawmnx cneunasibHyt0 NpoBepKY U He PeKoOMeHAO0BaHHbIX /151 UCMOMb30BaHus
B MP-OBOPYAOBAHWW, moxeT npmBecTn K oxoram mnu npudnHennio NMALUMEHTY gpyrux tpasm. Kpome Toro,
MHCTPYKUNWN MO SKCIMJTYATAUUN pomkHbl npeaynpexaats NOJIb3OBATENA, uto gaxe ecriv BCMOMOTA-
TE/NIbHBIE YCTPOMCTBA 0THeceHb! K KaTeropusim npu6opoB, COBMECTUMBIX ¢ MP-OBOPYJOBAHVIEM v MP-
CVCTEMAMW. oHn moryT TpaBmupoBatb MALUVEHTA, ecnun B HCTpyKumsax W3TrOTOBUTE/IA oTcyTCTBYIOT yKa3sa-
HWS NO MCMNO/Ib30BaHWIO 3TUX YCTPONCTB B MOA0GHBLIX YCIOBUSX, OCOGEHHO MO pa3MeLLeHNIo NOABOAALLMX Kabeneil.

mm) YCTPONCTBO ABAPUMNHOIO OTK/IKOUYEHNSA MONA

B MHCTPYKUUNAX MO IKCMONYATALWN gonmkHO 6bITb yKasaHO, KOrga u kakum o6pa3om B criyyae
aBapuu cnefyeT nonbsosaTbed YCTPONCTBOM ABAPUNHOIMO OTKAKOYEHWS MOAS. [o/mkHbl 6bITh NpU-
BeAgeHbI NPUMepbl CUTyauunii, TPEOYIOLWNX ero NMPUMEHEHUS.

MpumeyaHne — MarHutHoe none B MP-OBOPYZJOBAHWIW ¢ NOCTOAHHBIMU MarHUTamm He MOXeT GbITb OT-
K/IIOUYEHO flaxe B aBapuiiHoOi cuTyaumm.

nn) MNMoxapo6e3onacHocTb

B NHCTPYKLUAX MO IKCMNNYATALMWN pomkHbl 6bITb AaHbl pekomeHgauum MOJIB3OBATE/IHO no
cornacoBaHMIo Mep NoXxapHol 6e30MacHOCTU C opraHaMy NPOTUBOMNOXAPHOW CyX6bl rocyaapcTs, NPorosio-
COBaBLUNX 3a MPUHATUE HACTOSALLEro cTaHgapTa, ykasaHbl MePONpPUSATUA Ha Crlyvali BO3HMKHOBEHMS MOXapo-
onacHol cuTyaunmn n oTBeTcTBeHHOCTb MOJIb3OBATE/IA 3a X BbINO/IHEHME.

00) ApTedakTbl

NWHCTPYKLUWWN MO 3KCMNYATALNWN pomkHel nogrotoeute MOJIbB3OBATE/NA K chakTy, UuTo apTedakTbl
M306paxeHns MOTyT NPOU3ONTU B pe3y/ibTare TEXHOIOMMYECKNX 1 hU3N0Nornyeckmx hakTopoB (Hanpumep, of-
HOPOAHOCTb MarHUTa, SIMHEHOCTb rPafeHTa, yceyeHne, CTyrneH4yaTocTb, ABWKEHME, NOTOK, XMMUYEeCKoe n3me-
HeHVe. U3MEHeHNs1 BOCMPUMMYMBOCTY U T. A.). Bo3gdeiicTBue aTnx hakTopoB (Hanpumep, HEOAHOPOAHOCTb M30-
BpaxeHns. reoMeTpU4eCcKoe UCKaKeHMe, OpPeosT N306paXKeHUs, N30rHYTOoe 306paXeHne U T. 4.) Ha n3obpaxeHne
[O/TKHO ObITh ONMcaHo. MeToAbl UCNPaBEHNS UM CMATYEHUS Taknx 3aHeKTOB (Hanpmep, U3MeHeH1e Nosochl
nponyckaHus, o6HyeHvne rpaguenHTa, npeasapuTesibHOe HacbIWweHve U T. [.) AO/DKHbI Takke O6bITb OTOGPaXeHbI.

pp) PekomeHayemoe obyyeHune

NHCTPYKLWW MO IKCMNAYATALWNW aonmxHbl peKkoMeHA0BaTb HEOGX0AMMOCTb 06YUeHMs ANsa Bpayeil
n OMNEPATOPA ana 6e3onacHoro u adcektmBHoro ynpasseHns MP-OBOPYAOBAHUMEM. 3To obyyeHue
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[0/DKHO BK/IOYaTh B Ce65 Ype3BblyaiiHble Mepbl, B TOM YMC/e 1 Te Npo6eMbl, KOTOPble OMMCaHbl B 3TUX Nepe-
YNCNEHUAX:

- CC) HeOT/IOXHasA MeAuLMHCKas NMOMOLLb;

- ee) OBJIACTb KOHTPOJNIMPYEMOT O AOCTYMNA,;

-mm) YCTPONCTBO ABAPVAHOIO OTK/IIOUEHNA NONS;

- M) NoXxapo6e30nacHOCTb;

- SS) yUpe3BblyaiiHble geicTBusA B cnyyae KBEHY.

qq) MapaHTuA KayecTBa
MHCTPYKLUNN MO SKCNNYATALUNN ponmkHbl onvcatb npoueaypbl rapaHTUM KavyecTBa, peKoOMeHA0BaHHble
onsa NOJIb30OBATE/IA, BkNtoYasa onncaHne BCex NpMMeHsieMblX (paHTOMOB.

m) O6cnyxmBaHue

MHCTPYKL MW MO IKCMNNYATALMWN fomkHbI BKIKOYATb PEKOMEHAOBaHHbIE MepeyHn 06CyXnBaHUA
ansa MP-OBOPYANOBAHUA. lomkHbI 6bITh YKa3aHbl MYHKTbI, KOTOPbIE AO/MKEH BbINOMHATL 06CAYXMBaOLW N
nepcoHarn.

* sS) UpesBblyaiiHble AeicTBUSA B criydyae KBEHY

MHCTPYKLUMWN MO SKCMNNYATALWWN gomkHbI BKIOYaTbL yKasaHUsA O TOM, Kak onpegennts KBEHY un
Kak gelicTBoBaTb B C/ly4yae ero BO3HWKHOBEHWS, OCOBEHHO Korga HapylleHa cucTemMa BEeHTUIALUMU CUCTEMbI
CBEPXNPOBOAALLEro MarHura.

” 6.8.3 TexHu4yeckoe onncaHmne

JononHutenbHble NepeyncrieHns

aa) OBJIACTb KOHTPOJIMPYEMOTIO OCTYNA

Ona MP-OBOPYNOBAHWA. koTopoe NMpou3BOoAMT Nnosie paccesiHns, npesblwatouiee 0.5 mTn BHe 06-
NacTn. UMNuU 3NeKTPOMarHUTHbIA YpoBeHb He BbiNosiHseTcs no IEC 60601-1-2, B TeXHUWYECKOM onucaHumn
[,0/DKHO BbITb YKa3aHo;

-OBJIACTb KOHTPOJMIMPYEMOTI O AOCTYMNA Bokpyr MP-OBEOPYAOBAHUSA nomkHa 6bITb onpeaene-
Ha Tak. YTobbl BHe 3TOl 0bnacTu:

1) marHuTHas cuna nons kpas He npesbiwana 0.5 MTn n

2) 371eKTPOMarHUTHbIN YPOBEHb COOTBETCTBOBaUT NonoxeHnam |EC 60601-1-2:2001;

- pekomeHpgauuun, kak OBNACTb KOHTPO/TMPYEMOTIO AOCTYMA po/mkHa 6bITb pasrpaHuyeHa, Ha-
npumMep MapkMpoBKamu Ha nosy, 6apbepax wu/unn apyrnx cpegctBax. OTBETCTBEHHbIi NepcoHan [O0/DKeH
orpaHmumBaTb AOCTYMN K 3TOW 06/1aCTV HEYNO/THOMOYEHHbIX NHOAEN:

- yto B OBJIACTV KOHTPOJIMPYEMOTIO AOCTYMA Bce BXoAbl AO/DKHbI ObITb MOMeYeHbl COOTBET-
CTBYHOLMMM NpeaynpeanTesibHbIMU 3HaKamMu, BKIOYaA UHANKALMIO MPUCYTCTBUSA MarHUTHbIX Nosei 1 nx npu-
TArMBaKLWMX CUN UK BpallaloLero MoMeHTa eppoMarHUTHbIX MaTepuanos (CM. npuioxeHne AA onsa npu-
MepoB NpeaynpeanTenbHbIX 3HAKOB Y NPenATCTBYIOWMX NPU3HAKOB).

Ana MP-OBOPYAOBAHWA. ycTaHOB/IEHHOIO B NOMELLEHNN C OrPaHNYEHHbIM ayaMoBUN3YasibHbIM KOH-
TakToM ¢ MALUMEHTOM, B TEXHNYECKOM OMMUCAHUMN AO/DKHO ObITh YKa3aHO, YTO NMPOEKT NMOMeLLeHNs AN cka-
HMPOBaHUA N KOHCTPYKUmMAa OBOPYAOBAHNA fonmxHbI npegycMmarpmBaTb BO3MOXHOCTb PeYeBOro U BU3yasb-
HOro KoHTakta ¢ MALMEHTOM B TeuyeHne MP-OBC/IEAOBAHWSA. 3BYKOBOW 1 BU3yasibHbIi KOHTaKTbl 6yayT
poctatoyHbl gna ObbIYHOIMO KOHTPOJIA n MEANLUMHCKOIO HABMHOAEHNA NMALMEHTA.

* bb) JINCT COBMECTMMOCTM TEXHUYECKOW cneundmkaumnmn

B pononHeHne K MHCTPYKLUNWN MO SKCNNYATAUNN ana MP-OBOPYAOBAHWA nnuct coBMecTuMo-
CTWN TEXHUYeCKol cneyndmkaunm byaet NnpeaocTaBisaTb MHDOPMaL Mo 418 NPOBEAEHNSA UCMbITaHWIA 3a Nepu-
thepuitHbiM 060pyaoBaHMeEM. JIMCT COBMECTMMOCTM TEXHUYECKOW cneundukaymm (MCT 4aHHOTo NpoayKTa)
[O/MKEH cofiepxaTb criefytolme napameTpbl:

- MarHuT, TUN, cuna Noss, AMamMmeTp OTBEPCTUS, KOMOTeHHbIe TUMbl U NOKa3aTe b KUMeHNS, NPOCTPaHCTBEH-
HOe pacnpeeneHne oKpyXaroLero nons B kapTax, KacarowWmnxcsa TUNnyYHoi yctaHosku MP-OEOPYAOBAHNA;

- KapTbl JO/DKHBI COAEepXaTb TPU NOAXOAALLME OPTOrOHasIbHbIE M/I0OCKOCTW, NPOXOAsLIne Yepes U30LEHTP,
4YTOObI NANIOCTPMPOBATL MakCMMa/lbHOe NPOCTPaHCTBEHHOE pacnpeaesieHe N30MarHUTHbIX KOHTYPOB:

- KaXAas kapTta Ao/hKHa cofepxatb, No KpaliHeli Mepe, N30MarHMTHble KOHTYpbl CO 3HaveHusmn 0.5.1,
3. 5.10. 20. 40 n 200 MTn. MacwTab 1 KOHTYPbl MarHUTa;

- MONIOXeHWe, rae 3HayeHNss NPOCTPaHCTBEHHOrO rpajneHTa r1asHoro MarHMTHOro Noss — Makcumasib-
HOe 3HayeHue BO n npocTpaHCTBeHHOro rpagveHta BO coBnagatoT, cmna Ha heppoMarHUTHOM 06bekTe 13
NPOCTPAHCTBEHHOIO rpajMeHTa rNaBHOro MarHUTHOTO MO/ MakCUMasibHa,
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- MONIOXeHWe, rae 3HaMeHUs MarHMTHOro nosi BO 1 NpoCTpaHCTBEHHOrO rpaaneHTa SO — makcumyMm, a
3HauyeHnsa 80 n BO coBnagatoT, cuia Ha AMaMarHUTHOM UK napamarHMTHOM 06bekTe, Ui dheppoMarHMTHOM
MaTepuasie HKe ero MarHMTHOM TOUYKM HaCbILWEeHHOCTU, ABASIETCA MakCUMYMOM.

- rpagvieHT cUCTeMbl: TUM, aMnAnTyaa, BpeMs NoBbIWEHUS, KO3 UUNEHT BpalleHns;

-cuctema PY: Tunbl PY nepepatoweli KaTywku, MUK yCUNUTeNs, cpefHee KBaapaTU4yHOe 3HauveHue
3Heprun, NpUKNagHoik Makcumym nepegatowero PY nonst n nosiocy nponyckKaHus:

- MPOTOKO/1bl COBMECTUMOCTU:

M3TrOTOBUTE/Ib MP-OBOPYAOBAHWA gonxeH npeanoxTb MPOTOKO/Ibl, MO KOTOPbIM MOXHO Yynpas-
nAaTe MP-OBOPYOBAHWMEM, uto no3sonut USFOTOBUTE/O nepudepuitHoro o6opyaoBaHus NpoBepuTb
PYyHKLMNOHa/IbHbIE BO3MOXHOCTU ero o6opyaoBaHusi. MNpoTokonbl Ans ynpasneHns MP-OBOPYLOBAHUEM
C BbICOKMM nepegawowmm PY-nonem unm BbICOKAM rpagMeHTOM KoadduumeHTa BpaweHus v aMnamtyabl
paspaboTaHbl Tak. UTo6bl N3TOTOBUTESIb nepudepniniHoro o6opyaoBaHnsa Mor nccnefoBaTtb BausiHue MP-
OBOPYAOBAHWSA Ha ero nepudepuitHoe o6opygosaHue. TeCTbl He NpeAHa3HayeHbl [/151 OLLeHKN BO3MOXHOIO
achdekTa nepndepuitHoro 060pyA0BaHNA Ha Ka4ecTBO noslyvatolierocs nsodbpakeHns MP-OBOPYLOBAHNA
1 He rapaHTUpytoT, 4To nepudpepuiiHoe o6opyaoBaHne GyaeT PyHKLMOHMPOBATbL A0/HKHbIM 06pa3omMm;

- mecTo NMALUMEHTA: pasmepbl, BEHTUIALMA, KOMMYHUKaLNA 1N OCBeLLEeHNE;

- NOAAEPXKA MALUMNEHTA: nsmepeHus, pacnosioxxeHne, TOHHOCTb U MakCuMasibHasa Harpyska.

* cc) YcnoBusa 6e3onacHocTu B cnyyae KBEHY

Ans MP-OBOPYAOOBAHUA co ceepxnpoBogawmm marHutom MHCTPYKUWW MO 3KCNNYATALMN
LOMKHBI.

- yCTaHaBNMBaTb TpebOBaHMA A1 BbIXOAHOW CMCTEMbI A1 CBEPXNPOBOAALLEr0 MarHuTa, KOTopblii co-
efMHAET KpMocTaT MarHuTa ¢ BHeLlHeli aTMocdepoli n KOTopblli pa3paboTaH, 4Tobbl NpeaoTBpaTtuTe KBEHY
M 3alWNTUTb Haxoasawmxcsa nobamsocTn nogen B cnyvyae KBEHY;

- ycTaHaBNMBaTb PYKOBOASALLME MPUHLMNBI 418 NOCTPOEHUS (M3MePEHUS, NooXeHne, cbopka n mare-
puvan. KoTopblii 6yaeT NPUMEHEH) BbIXOAHOW CUCTEMbI ANA CBEPXMPOBOAALLEIO MarHUTa BHYTPU U CHapyXmu
nometleHms obcneaoBaHus:

- ycTaHaBNMBaTb NPOUIaKTUYECKYHO NporpamMmmMmy 06CNyXnBaHus, KoTopas 3asaBnseT, YTO JO/KHbI ObITb
npoBeAeHbl perynsipHble NPoOBEPKN afekBaTHOCTU (DYHKLUUN BbIXOAHOW CUCTEMbI /19 CBEPXMNPOBOASLLEro mMar-
HuTa.

- ycTaHaBnmBaTb TpeboBaHMA A1 NpoekTa NnomelleHns obcnefoBaHus, YTobbl yBEIMUNTL 6e30NacHOCTb
naumeHTa n Apyrux nogeli BHyTpU 1 CHapyXun nomelleHns 06¢nefoBaHNs B Cayvae oTKasa CUCTEMbI Bblpaxe-
HUsA B TeueHne KBEHUY. MNpeasioXeHHbI NPOEKT A0/MKEH 06paTUTLCA K Npob/ieMam COKpalleHMst HapalmBaHus
[aB/IeHNs, TeMrnepaTypHOro yMeHbLUEeHNA N UCTOLWEHNA Kucnopoaa B TedeHne KBEHY. HeckosibKo AonyCTUMBbIX
pelueHunii AN TakMx YCI0BUA AEMOHCTPUPYIOT 3(PeKTUBHOCTL MOAE/IMPOBaHNS UM NPOBEPKX, KOTOPbIe J0/K-
Hbl ObITb NepeYncneHbl Tak. YTOObI faxe B Crlydae, Korga BbIXOfHas CUCTEMa CBEPXNPOBOAALLErO MarHMTa He
B COCTOSIHUM paboTaTb, OHa He co3gaBasia onacHocTb ans MAUVMEHTA wam apyrux nogein Kak BHyTpY, Tak n
BHe nomelleHnsa Ana obcnefoBaHus. 3TO MOXeT ObITb BbI3BaHO HapalmsaHnem JABJIEHUA, 3HaunTenbHbIM
YMeHbLUEeHEeM TemMnepaTyp Wiv yMeHbLUEHNEM KOMIMYecTBa Kucnopoaa B tedeHne KBEHY;

- ycTtaHaBnuBatb a1 NMOJIb3OBATE/IA uype3BblyaiHbIii NnaH oTHocUTeslbHO KBEHY. BkAoyas cuty-
auunio. B KOTOPOU BbIXOAHasA cucTema [/1 CBepPXMNpPOBOAALLEro MarHuTa He B COCTOSIHUM (PYHKLMOHMPOBaTb
COOTBETCTBEHHO.

- yCTaHaB/MBaTb BO3MOXHbIE AOMNOSIHUTEIbHbIE MEPbI KOHTPO/IA 3a cUCTEMOW BeHTunsAuum MALVEHTA,
4YTO6bI He noAaseprHyTb onacHocTn MALUVEHTA npu nonaganumn renvsa K MALMEHTY yepes cuctemy BeHTUNSA-
umn MALUMEHTA. Cuctema BeHTunsumm MALNEHTA gomkHa 6biTb CHabxeHa BXOAHbIM OTBEPCTUEM, OTKPbIBa-
owumMesa B 6e3onacHoOM MecTe (Hanpumep, pacrosioXeHHOM Ha HU3KOM YpOBHe B NoMelleHun obcnefoBaHus
WN HenocpeaCcTBEHHO CBSAA3aHHOM C CUCTEMON KOHAVLMOHMPOBaHNA NoMeLLeHns obcnefoBaHuns), uim cesasaHa
c patunkom KBEHUY Tak. 4to6bl cuctemoit BeHTUnsaumm NMALVNEHTA MOXHO 6bI/10 aBTOMaTU4YeCcKn ynpaBnsiThb,
korga KBEHY npovicxogut, v renunii He 6yaeT nonagaTb BO BHYTPEHHIOK YacTb ckaHepa K MALVEHTY.

MpumeyaHune 1— BbixogHas cuctema 4N CBEPXNPOBOAALLENO MarHiTa paccmaTpmuBaeTcs Kak KpyoreHHbIn
KnanaH Tpy6bl, U BCe LOMOTHUTESIbHbIE KOMMOHEHTLI HEO6X0AMMO coveTaTh A5 6e3onacHoro obecneveHns KBEHY.

MpumeyvaHune 2— KoHdurypauuy nomeleHns obcnefosaHus, AeMOHCTPUPYeMble MOLEMPOBaHEM WK
TECTOM, KOTOpble SABNATCA NPUEMNEMbIMU, BKIIOHAIOT B CE0S:

- KOHchurypaumm, B KOTOpbIX ABepb PY OTKpbIBAETCA HAapPYXXy MOMELLEHUS, Un CKoNb3Awasa asepb PY;

- KOHchUrypaumm, B KOTopbIx ABepb PY OTKpbIBAETCA BHYTPb MOMELLEHWS, €C/IN OHW BKIOYAOT AOMNOMHUTENbHbIE
npegoCcToOpOXHOCTU, YTOObLI NpegoTBpatTuTL yBenuyeHne JAB/TIEHVA. 370 MoxXeT 6biTb 06ecneyeHo ogHUM U3 cneayto-
LLIMX YCNOBWIA:
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- [ONONHWUTENbHOW CUCTEMO BEHTUNALMUM NOMELLEHNSA 06CneA0BaHNsA, KOTOPas MOXET GbiTb BK/IHOUYEHA (BO3MOXHO
aBTOMAaTMYECKMN Yepe3 MOHWTOP KUCopofa B MOTO/IKE NMOMeELLeHUs 06CnefoBaHus, YToObl NpeAoTBpaTUTL nonajaHue
renust) B cnyyas KBEHY.

wnm

- OTKpbIBaHVEM B CTEHE U MOTOJIKe NOMeLLEeHNs 06Cnea0BaHNA BbIXOAHOIO kKnanaHa, um

- BO3MOXHOCTbI0 OTKPbIBAHWSA OKHAa HAa6I04eHNA B NOMeLLeHUM 06C1e0BaHNA HAPYXKy WM HAJTMYMEM CKOSb3siLLe-
ro okHa, unm

- BTOPO/i HE3ABUCUMOI BbIXOAHON CUCTEMOI A1 CBEPXMPOBOASLLENO MarHuTa, kotopasi octaercsi B paboyem co-
CTOSIHUM B C/lyYae, ecnn perynspHas BbIXogHas cuctema A1 CBepXnpoBOAALLEro MarHiTa 3aTpyaHeHa, um

- 3KBMBAJIEHTHBIMU MeTOaMM, NOATBEPXAAOLLMMI CBOIO 3(h(HEKTUBHOCTb MOAENMPOBAHNEM UMW TECTUPOBAHNEM.

dd) XapakTepuCTUKM 3aTyxaHUss MarHUTHOrO Moss

Ana MP-OBOPYAOBAHWA. ocHaleHHOro cBepxnpoBoAsaLwyM Un Pe3aNCTUBHbIM MarHATOM, TEXHUYECKNE
onmncaHnsa JOJTKHbI COAepPXaTb XapakTepPUCTUKN 3aTyXaHUss MarHUTHOTO MOJIA NP nepexoe CBepxXnpoBoasaLLero
MarHuTa B HOpMa/slbHOe COCTOSIHME WA NPU aBapuiHOM BbIK/TIOYEHUN MarHuTa, ANs Toro 4Ytobbl NMOJIB30OBA-
TEJ/1b cmor NpuHATL HEO6XOAMMbIE Mepbl MO NoAAepPXaHNIo X13HeobecneyeHns n 6esonacHocTn MALNEHTA.
3T XapaKTepPUCTUKW [O/MKHbI YKasbiBaTb BPeMs OT MOMeHTa cpabaTbiBaHus YCTPONCTBA ABAPUMHOIO
OTK/MIOYEHWNA NOJIA Ao MOMeHTa, Korga MarHMuTHasi MHAYKUMS B LeHTpe MarHuta ymeHblmTcsa 4o 20 mTh.

B pykoBoACTBe MO yCTaHOBKE [l0/DKHbI 6bITb NPUBEAEHbI YKa3aHUA 0 TOM. r4e U Kaknum obpa3om cregyet
yCTaHaBNVBaTb UCMOMHUTESbHBIN MexaHnsm YCTPOWCTBA ABAPUMHOIO OTK/IIOYEHUS MONS.

ee) Tun cucTembl rpagmeHTa

CucTema rpagmeHTa Ao/HkHa ObITb NoMeyveHa B TeXHUYeckom onucaHum W3rOTOBUTENEM wam B ue-
nom kak FPAONEHTHAA CUCTEMA BCEIO TENIA, wim kak CMEUVMANBHAA TPAOVNEHTHAA CUCTEMA.

PA3AE/T BTOPOW. YC/TOBNA OKPYXAIOLLEN CPEAbI

MpymeHsOT pa3aen obLiero ctaHgapTa.

PA3JEN TPETUW. 3ALLNTA OT ONACHOCTEN MOPAXEHUS
QNIEKTPNYECKMM TOKOM

MprMeHsIIOT pasgen obuero ctaHaapTa.

PA3JE/ YETBEPTbIV. 3AWMNTA OT MEXAHWYECKUX OMACHOCTEW

MPYMEHSIOT NYHKTbI 06LWEero cTaH4apTa, 3a UCKHYEHEM:

*26 Bnbpauymsa n wym

MpYMEeHAIOT NYHKT 06Lero ctaHgapTa, 3a UCK/IIYEHNEM:

JononHeHne

MP-OBEOPYAOBAHWE He AO/HKHO NPOM3BOAUTL LLYM. YPOBEHb 3BYKOBOIO AaB/ieHUs1 KOTOPOro (Lp). n3-
MEePEeHHbI Ha IMHEHOM y4YacTKe YaCTOTHOW XapakTepuUCTUKN WyMomepa. npesblwaeT 140 4B no oTHOLWeHNo
K YpOBHI0 20 MKa.

MeToabl n3MepeHns WymMa ANa NoATBEPXKAEHNA COOTBETCTBUA 3TUM TPeboBaHNAM N OLEHKM YPOB-
HA 3BYKOBOIO [laB/IeHVs:

a) YpoBHU LWyMa N3MepsatoT B CPeAHUX KBagpaTMYEeCKUX U MaKCUMabHbIX 3HavyeHusax. bes NMALIVEH-
TA Ha CTOJIE NAUMEHTA pacnonaratoT MUKPOMOH B N30LEeHTpe MarHnTa, ABuraloT MUKPOOH naparn-
nenbHo CTONY MNAUWMEHTA Bgone oceii pasmelwyeHusn MALVEHTA, 4To6bl onpegennTb camoe LUyMHOe
MBCMONO/I0XBHUB MUKPOOHA, U NPOBOAAT TeCcT B3TOM MecTe.

MwukpodoH ycTaHaBnusatoT Ha CTOJIE MALUVMEHTA B n30UeHTPB MarHMTa nog npsMbiM YoM K
ocu pasmelteHus MALMEHTA gna nmmTaumm nonoxeHUs ero yxa. MMKpodoH He crnegyeT pacnonaraThb
BHY TPV FO/IOBHOW KaTYLLKX, €CIN OHA He NOoKpbiBaeT NosiHOCTbIo ronosy MALVEHTA Bo Bpemsi Bcex MP-
OBCJ/IEAOBAHUN.

b) N3MepuTenbHbIl 610K LWYyMOMepa A0/IKEH HAXOANTbCA Kak MOXHO fanblie OT MU30ueHTpa mar-
HUTa. YTO6bl MarHNTHOE MOJIe pacCesiHNsl He BAUSZIO Ha pe3y/bTaThbl M3MepPeHuin. na 3Toro MoxeT
noTpeboBaTbCA YANMMHUTE/bHbIN Kabenb mMexay usmepuTeslbHbIM 6710KOM U MUKPOKOHOM. MuKpodhoH

12



FOCT IEC 60601-2-33—2011

[OMKeH ObIThb He HanpaB/IeHHbIM U HE YyBCTBUTE/IbHbIM K MarHMTHbIM NOMSIM WM 0T rpagynpoBaH no YyB-

CTBUTENBHOCTU K MAarHMTHbIM NOMAM A1 BO3MOXHOCTW BBEAEHNA NONPaBOK B pe3y/ibTaTbl N3MepeHui.
[0o/mKHBI 6bITb MNPUHATBI Mepbl 4715 YCTpPaHeHUss WM KOMMeHcaLy HEKOTOPbIX BHELUHUX BO3geit-

CTBUIA (HaNpUMep, UMMY/bCHbIX FPaAMEHTHbIX MarHWTHbIX NOMel, 31eKTPOMarHMTHbIX MOMeX 1 T. .).

c) Wymomep aomkeH yaoeneTBopsTb TpeboBaHusam IEC 60651 ana knaccos 0 u 1 n/vnn IEC 60804
ANna knacca Ounim 1 m MeTb yKa3aHHble HUXKE XapaK TepucT UKu.

d) U3mepeHnsa AoMKHbI NPOBOAU T bLCA C 06bIYHOWN KOMMEeHcaL el BUXPEBbIX TOKOB, Kak Npu NosyyeHumn
CTaHAapTHONO K/IMHNYECKOT0 U3006pakeHus.

B) /I3mMepeHusa fo/mkHbI 6bIThb NPOBeAeHbI C Ncnonb3osaHem MP-OBOPYAOBAHWA cnoco6om, npo-
M3BOAALLMM XYALUYIO CUTYaUNIo cny4vas akyCTUKN. 3TO0 MOXeT OblTb AOCTUIHYTO KakK UCMNONb30BaHNEM
MaKkCUMasibHOM aMMIMTyAbl 6MNONSAPHONM hopMbl BOMHbI FpagneHTa (CM. pUucyHokK 102). npuMeHeHHO 0gHO-
BPEMEHHO KO BCEM TPEM OCAM rpagmneHTa, T ak U K/IMHUYECKUMU YCNIOBUSIMU CKaHMPOBaHWUS, NMPOn3BoAALLM-
MW MaKCUMasibHbI aKyCT MYECKN LIyM.

Mpu ncnonb3oBaHMM MakCUMasibHOV (DOPMbl BO/HbI FpagreHTa AN TeNnbHOCTH PpoHTa 1 cpe3a 6u-
NONAPHbLIX UMMYNbCoB (ty t2, tv f4 Ha pucyHke 102) AO/MKHbI 6bITb MUHUMa/IbHO BO3MOXHbIMU AN aHHOrO
MP-OBOPYOBAHWA npun BCeX yCNoBUAX €ro KIMHNYECKOro UCMNOo/Mb30BaHnA. AMNANTYAbl J1,Tax n A Tax
onpeaensTCsa Kak MakCMMasibHble 3Ha4YeHUSI MarHU T HOM MHAYKUNW FPaAneH THOro MarHWTHOr O Nosis, co3-
paBaemoro MP-OBOPYAOBAHVEM B HOpMasibHbIX pabounx ycnoBusax. Bpems BKAKOUYEHUS OO/HKHO ObITb
KaK MOXHO MeHblLle Npu YCNOBUN JOCTVXEHUS UMMY/IbCOM MakCUMasibHOW aMnaMTygpl. Mepuog npouecca
TR Takxke A0/MKeH 6bITb Kak MOXHO Kopoue.

f) Ucnonb3ys xapakTepncTuky «max hold» (yaepxaHne MakCMManibHOr 0 3Ha4YeHns) Wymomepa. n3me-
PAT MakKCMMasibHbIl/i YPOBEHb 3BYKOBOIO AaB/ieHUs Lp Npu cneayrowmx pexnmax paboTbl npubopa:

peTekTop: peak (MAK);
BpemeHHasn xapakTepucTuka (F.S): He Ucnosb3yeTCcs:
YyacTOTHas XxapakTepucTuka: Hn (NNH):

nepuoga n3MepeHuii: r20c.

A) N3amepsatoT akBMBasIeH THbI ypOBeHb 3ByKa 3a BpeMsl 14 L 3@ , v Npu cneaytolmx pexxmmax pabo-
Tbl Npubopa:

feTekTop: cpefHee KBaapaTUNYeCKUX 3HaYeHW:
BpeMeHHas XxapakTepucTuka: F wan S (6bICTPO NNn MeasieHHo);
YacTOTHasA xapakTepucTuKa: A;
nepuos N3MepeHWii: r20c
12. It - gnuTenbHOCTU (hbpoHTa M cpe3a GUNONSAPHLIX UMNynbcoB: 1BIM — BpemsA BkAYeHusa: TR -- nepuop npouecca:
A-main A-TM — MaKCUManbHblIil rpagueHT cunbl

PucyHok 102 — ®opma nmnynscos BbIXOOA TPAOVIEHTA npv nsMepeHnsx akyCTuyeckoro Lwyma

PA3JEN NATLINA. 3ALWMUTA OT ONACHOCTEWN HEXENATE/IBHOIO
Wi YPESMEPHOIO N3NTYYEHNA

MPUMEHSIIOT MYHKT O6LLEro CTaHAapTa, 3a UCK/IIoYEHNEM:

'36 dnekTpomMarHMTHad cCoBMeCTUMOCTb

MPUMEHSIIOT MYHKT O6LLEro CTaHAapTa, 3a UCK/IIOYEHNEM:
13
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JononHeHve

BHe OBJIACTU KOHTPOJIMPYEMOTIO AOCTYIMA mMarHuTHas o06/51acTb paccesiHUsa 6yaeT MeHbLUen,
yem 0.5 MT/1 N 3NEKTPOMArHUTHbIA YpoBeHb nomMex no IEC 60601-1-2. B OBJIACTU KOHTPOJIMPYEMOIO
OOCTYNA npumeHumMbl TpeboBaHns Mo 6.8.2. nepeyncrieHne ee).

MpumeyaHunna

1) Mpw peLleHn NpPo6IemM aNeKTpoMarHUTHo coBmectTumocT OBJTACTb KOHTPOJ/IMPYEMOIO AOCTYMA cun-
Taetcs Yactbto MP-CYICTEMbI. V3mMepeHust HanpshkeHHOCTU NOsIA paavionomex criefyeT NPOBOAUTL BHE 3TOM 30HbI WM
9KpPaHMPOBAHHOTO MOMELLIEHMS, B KOTOPOM ycTaHoBNeHo MP-OBOPYIOBAHVIE.

2) ins BHyTpeHHel yacT OB/IACTV KOHTPOJIMPYEMOI O IOCTYMA U3rOTOBUTE/IEM MP-OBOPYIOBAHIA
MOryT 6bITb BbIABVHYTbI CrieLiasibHble TpeboBaHUs MO COMPSHKEHMIO ero annapaTypbl C CETLIO MUTaHUS 1 ApYroi annapa-
Typoli MO/Ib3OBATE/ISA.

PA3/E/T LUECTOW. 3ALLVTA OT ONMACHOCTEN BOCIM/TAMEHEHNA FOPHOUKX
CMECEW AHECTETUKOB

MpuMeHsoT pasaen obuero ctaHgapTa.

PA3JEN CEAbMOW. 3ALMUTA OT UPE3MEPHbLIX TEMIMEPATYP
W APYTUX OMACHOCTEW

MPUMEHSIIOT NYHKT 06LWero ctaH4apTa, 3a UCKTHYeHNEM:

45 Cocyabl N 4acTW, Haxogduwmeca nog AaBfieHuem

MpUMeHSAIT NYHKT obLero ctaHgapTa co c/eAylowmM ONOSTHEHNEM:

JAononHeHue

45.101 Ecnu renveBblii KpUOCTAT CNPOEKTUPOBAH KakK COCY/, BbICOKOIO flaB/ieHNsI, PEKOMEHAYEeTCsl, YTO-
Obl OH NpoLen UCMbITaHNA B COOTBETCTBUM C MYHKTOM 45 obuero ctaHgapta unv B COOTBETCTBUM C HaLno-
Ha/IbHbIMK TpeboBaHUAMN.

49 TMpepblBaHMe 3NeKTponNuTaHus

MPUYMEHAIOT NYHKT 06LLEero ctaH4apTa, 3a UCK/loUYeHNeM:
LononHUTeNbHbIE NOAMYHKTbI

49.101 YCTPOWCTBO ABAPUMHOIO OTK/TKOYEHWA NONA

MP-OBOPYAOBAHWME co cBepxnpoOBOAAWMM WUIN PE3UCTUBHbIM MarHUTOM AO0/HKHO ObITb OCHalleHO
YCTPOWCTBOM ABAPWUMNHOIO OTK/IIOYEHUSA MOJA.

MpumevaHunsa

1) NMprmepom aBapuitHON cuTyaLum, Korga MoXeT NoHaA0bMTbCA UCNOb30BaHNE 3TOr0 YCTPOWCTBA, ABAETCS BTS-
rMBaHue B MarHuT YyesioBeka c npegmeTaMu n3 heppomMarHuTHbIX MaTepuasnos. .

2) TpeGosanusi k ycnosusam B MHCTPYKUUAX MO SKCMNYATALIMN k nHdpopmawmm, oTHocsielics k YCTPOU-
CTBAM ABAPUNHOTIO OTK/TKOYEHWA, npuBegeHbl B 6.8.2. nepeuncneHne mm).

3) CornacHo 6.8.3. nepeuncnexmne cc). B SKCMTYATALMOHHBIX AOKYMEHTAX gomkHa cogepxartbes uHdopma-
LiMS O XapaKTepucTMKax 3aTyxaHusi MarHUTHOrO MoJisi NOC/1e aBapUtHOTO BbIK/TOYEHUS MarHuTa.

49.102 MNpepbliBaHMe CKaHUPOBaHNA

[0/mKHO 6bITb NPeAyCMOTPEHO YCTPOCTBO, No3Bonstouee OMNEPATOPY HemMef/leHHO NPeKpaTUTb cka-
HMpOBaHMWe. BLIK/IOUMB MUTaHNE rpaaneHTa cucteMbl u PU-MEPELAIOLWLEN KATYLWKWM (no IEC 60601-1-2).

PA3[E/1 BOCbMOWN. TOYHOCTb PABOUYNX XAPAKTEPUCTUK W 3ALLNTA
OT NPEACTABNAAOWNX ONACHOCTb BbIXOAHbLIX XAPAKTEPUCTUK

MPUMeHSIIOT NYHKT obLiero ctaHAapTa, 3a UCK/IIYEHNEM:
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‘51 3awuTa OT NpeaAcTaB/IAWMX ONACHOCTb BbIXOAHbLIX XapaKTepUCTUK
MprMeHAIOT NYHKT 06Lero ctaHgapTa, 3a UCK/IYEeHEeM:

51.1 HamopeHHOe npeBbllleHne Npeaesnos 6e30NacHOCTU

He npumeHnstoT.

51.2 MNMpun3Hakn napameTpoB, OTHOCALWNXCA K 6e30NacHOCTHN

He npumeHstoT.

51.4 CnyvaiiHas BbI6OpKa KpanHUX NPOU3BOAMMbIX 3HAYEHWUN

He npumeHsatoT.
JononHutenbHble NOAMYHKTbI

51.101 Pexumbl paboTbl

Korga B TeyeHue ogHoW wunu 6onbliero yncna onepauunii MP-OBOPYAOBAHWE pocTturaeT ypoBHS,
KOTOpPbIA MOXEeT BbI3BaTb HeXxenatenbHoe dusnosiorndeckoe HanpsixkeHune MALUVEHTA. NMOJ/Ib3OBATE/b
[OJ/DKEH pelwnTb, AeACTBUTENILHO N 3Ta onepauusa cooTBeTCTBYeT nHTepecam MALUMEHTA. B aTOM nyHKTe
fatotcs TpeboBaHusA peleHns MP-OBOPYAOBAHWA. koTopble MoryT nomoub NOJIb30OBATE/O npuHnmMaTth
pelweHns. TpeboBaHMA B 3TOM MYHKTE OMUCLIBAIOT TP YpOBHA onepauun MP-OBOPYAOBAHWA. koTopble
onpegeneHbl ¢ yueToM MHTepdpelica MOJIb3OBATE/IA n nHgpopmauum, gaHHoii ONEPATOPY (51.101) m oT-
HOCUTE/IbHO BE/IMUMHbI 3HAaYeHUI paspelueHHoW npogykuun (51.102 — 51.104).

TpeboBaHWA 3TOro NOANYHKTa AO/DKHBbI NPUMEHATBCA OTAE/IbHO ANA BCEX PeXMMOB paboTbl, 1 6onee
onpeaenieHHo ans pexumoB pabdoTbl BbIXO4 TPAOVEHTA. YIMM 1 NOCTOSAHHONO MarHUTHOrO Mons.

[JemMoHCcTpauua cornacusa ¢ TpeboBaHUAMM 3TOrO MyHKTa, KacatowuMncs pexmmoB paboTbl (TO ecTb
cpefcTBa 419 KOHTpons, Tpebyemoe aelicTBue, nHpopmaums 1 npefocTaB/ieHHble NPU3Hakn), A0/HKHA ObITb
npoBepeHa OCMOTPOM. MeToAbl U3MePeHUs A1 NOATBEPXAEHUA NpefesioB PEeXMMOB pPaboTbl coAepXarcs B
51.102 wn51.103 nonucaHbl B51.105.1 — 51.105.3.

51.101.1 Bce pexumMbl paboTbl

MP-OBOPYJOBAHWE f0/mKHO COOTBETCTBOBAaTbL C/eAyloWwuM TpeboBaHUAM:

a) cpegctBa (KOHTPONb) AO/DKHbI oObecreumBaTb rapaHTUIO TOro, 4YTO BblbpaHHbIA(ble) npeaen(bl)
OTOOpaHHOro pexuma paboTbl He npeBblweH(bl). ITOT KOHTPONb GyAeT HesaBucum OT Bxoga OMEPATO-
PA (oTHocuTenbHO pasmepoB MALIMEHTA, macCbl WX MOMIOXEHUSA) WM AO/MDKEH ObITb nNpoBepeH MP-
OBOPYAOBAHWMEM. uTo6bl 06HapyXunTb 1t06yto owmnbkKy Bxoga ONMEPATOPA;

b) copoc K HOPMAJIbHOMY PEXWMY PABOTbI oTHocuTensHo YIMM u dB/dt gosmkeH 6bITb BbINO/HEH
aBTOMaTUYECKN € nsmeHeHnem MALIMEHTA;

c) MP-OBOPYAOBAHWE pomkHO obecneuntb MHopMalmeli OTHOCUMTENIbHO 3anpoca O npaBu/bHbIX
3HauveHusax YMM (cm. MHCTPYKLU MW MO 3KCMNNYATALMN B 6.8.2. nepeuncneHue jj)d.

51.101.2 HOPMA/IbHbIV PEXVM PABOTbI

Ona MP-OBOPYJOBAHWSA. koTOpoe He CNOCOBHO K onepavmu Ha ypoBHsX Bbilwe HOPMAJIbHOIO PE-
XWMA PABOTbI, kak onpegeneHo B 51.102 n 51.103. Ha MAHENIN YNPABJTEHUA 0o/mkHbI 6bITh NOKasaHbl
HexapakTepHble Mpu3Haku pexmnma paboTbl UAn makcumasnbHoro BbIXOOA FTPALAVIEHTA, wan nony4veHHbIX
3HauveHnin YIM.

51.101.3 PEXM KOHTPO/A NEPBOIO YPOBH4A

MP-OBOPYOBAHWE. koTopoe o6ecneunBaeT npoBegeHne onepauynini B PEXXMUME KOHTPONA MEP-
BOIO YPOBH4, kak onpegeneHo B 51.102 1 51.103, 4O/HKHO BbINOAHATL Cleaytoue TpeboBaHNs:

a) MNepepa HavYa/IOM KaXoro NnpocmoTpa naeHTndunkaums pexmnma paboTtbl, onpeaeneHHoro MakCMMmanb-
HbIM 3HadeHnem BbIXOOA T'PAAVEHTA ana npocmoTpa, n npeickasaHHoe 3HaveHue YTM. koTtopoe 6yaeTt
hakTUYeCKM NPUMEHEHO B TeYeHMe NPOCMOTPA, AO/MKHbI ObITb NokasaHbl Ha MAHEIN YNIPABIEHUA.

b) Ecnu 3HaueHne BbIXOAA TPAAVIEHTA vnn YINM. KoTOpoe ynpaB/isieT MPOCMOTPOM, Takoe, Kak BXOZ,
B PEXXM KOHTPO/JIA MEPBOIO YPOBH4, Torga BHUMaHne OMEPATOPA f0/MKHO 6bITb 06paLLeHo K 3To-
My YyC/10BUIO, 0To6paxkeHHOMY Ha MYJ/IbTE KOHTPOJIA. OTueT pexunma paboTbl WK IKBUBA/IEHTHbIX AaHHbIX
[0/MKeH 6bITb HEOTbEMIEMOM HaCTbIO AaHHbIX N306paXeHns.

c) NpegHamepeHHoe JelicTBMe onepaTopa 6yaeT He06X0AMMO, A/ TOro YTOObl BOWTM B MePBbIli ypo-
BeHb KOHTPO/IMPYEeMOro pexuma paboTbl.
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51.101.4 PEXWM KOHTPO/1A BTOPOI'O YPOBHHA

MP-OBOPYAOBAHWE. ne npegHa3HayeHHoe 4151 HOPMa/IbHOrO UCMNOJ/Ib30BaHUA B 60MbHULE, KOTOpoe
ncnonb3ytoT B PEXXUME KOHTPO/IA BTOPOIO YPOBHSA ansa 3HaueHuii BbIXOOA TPAAVEHTA vnun YNM,
Kak onpegeneHo B 51.102 1 51.103. f0O/HKHO COOTBETCTBOBaTL C/leAyoWwuM TpeboBaHNAM:

a) [lomkHbl 6bITb NPeAyCMOTPeHbI cnelnanbHble Mepbl 6e3onacHOCTU, 6e3 co6I0AeHNSA KOTOPbIX He-
BO3MOXeH Bxog B PEXXM KOHTPO/1A BTOPOIO YPOBHA. 3TK Mepbl AO/MKHbI BK/IlOYaTb B CE6S yKaszaHUs
OMEPATOPY 0 TOM, 4TO ycnoBus paboTbl NOTEHLNANBHO ONAaCHbI U YTO OHW HeAOoMYCTUMbI 4719 HOPMa/lbHOTo
K/IMHUYECKOrO MCNOMb30BaHNA. CneynanbHble Mepbl 6€30MacHOCTY A0/MKHbI NpegycMaTpuBaTb BO3MOXHOCTb
BBe/leHNS [aHHOro pexunma paboTbl TOMILKO HA OCHOBaHUM aBTopm3aunn (NOATBEPXAEHUSA IMYHOCTU) OTBET-
CTBEHHOIO MeAMLMHCKOro paboTHUKa U 6biTb 0406PEHbI COrflacHO MEeCTHbIM TpeboBaHusiM. CneunasibHble
Mepbl 6e30NaCHOCTU AO/IKHbI BK/IOYATb B CE6A NpUMeHeHne 6/T0KMPOBKM K/IKOHOM, KOMOGUHMPOBaHHYHO 610KK-
POBKy. MPOrpaMMHbIii Naposib v Apyrue cpeacTsa 3awuTbl.

b) Mepea Ha4ya/IOM Kax[0ro NPoCMoTpa A0/MKHbI 6bITb ONpesesieHbl PeXnMbl paboTbl B COOTBETCTBUN C
MakcumanbHbiM TPAAVNEHTOM BbIXOOA v 3agaHHbIM 3HadyeHneM YTM. KoTopble A0/DKHblI KOHTPO/IMpOBaTb-
cA B TeyeHne npocmoTpa 1 6biTb NokasaHbl Ha MY/IbTE YMNPABNEHNA.

c) OtueT BbIXO4 TrPAAVNEHTA unu YTM. KOTOPbIA KOHTPOMMPYET 3HAaYeHUs NPOCMOTPa U 3KBUBASIEHT-
Hble AaHHble, A0/MKEH OblTb HEOTHEM/IEMON YacTblO AAaHHbBIX N306paXeHNs.

d) Nugmkaumnsa gna OMEPATOPA go/mkHa BKkItovaTb B cebs MHopmaLmio, YTO aKCn/lyaTauMoOHHble pe-
XUMbI ABIAIOTCA NOTEHUMaIbHO ONAaCHbIMU U YTO 3TU PEXUMbI He [O/DKHbI NPUMEHATLCA A1 HOPMas/lbHOro
K/TMHUYECKOrO UCMO/Ib30BaHNA.

e) MP-OBOPYAOBAHWVE pos/mkHO 6bITb 06ecnevyeHo cpefcTBaMu Ans YCTaHOBKU peryampyembix npe-
penos (B PEXXMME KOHTPO1A BTOPOIO YPOBHA) BbIXOAA TPAAVEHTA nnn pasnnyHbix Tunos YIMNM.
KOTOpble He MOryT perynupoBatbcsi ONMEPATOPOM, ecnim OH He MMeeT COOTBETCTBYHOLLMUX MOSTHOMOYMIA.

’51.102 3awmTta NpoTMB Ype3MepPHbIX HN3KOYACTOTHbIX NOJiei, NPON3BeAEeHHbIX CUCTEMON
rpaguneHTa

Hu3KkouacToTHbIE NOMS, MPOM3BEAEHHbIE CUCTEMOI rpaaneHTa, NpeacTaB/eHbl B HACTOSIWEM cTaHaapTe
C U3MEHEHUSIMM, Le/lb KOTOPbIX — NpeaoTBpalleHme cepaedHoro nnm nepndepuitHoro Bo3oyxaeHus Hepea
(NMBH) (3@ PEKTUBHASR AJINTENBHOCTb CTUMYJIA > 20 Mc).

51.102.1 OrpaHnyeHnsa BbIXOOA TPAOVEHTA

MP-OBOPYAOBAHWE gomkHO npefoTBpaTuTh cepaevHoe Bo36yxaeHne MALVNEHTA B nto6oM pexu-
Me paboTbl. MP-OBOPYAOBAHUE A0M1XHO MUHMU3NPOBAaTb BO3HUKHOBEHWE HEBLIHOCUMMOTO nepudepuniiHo-
ro Bo36yxaeHus Hepsa (MBH) MALUVEHTA npu nto6om pexnme padboThbl.

MpumeyvaHnne — MP-OBOPYOOBAHUE. koTopoe oTBevaeT TpeboBaHMAM, NMPUBEAEHHbLIM B CledytoLmx
NnoAnyHKTax, NPUHMMAOT YAOBNETBOPSIOWMM 3TUM LENSAM MpU YCNIOBUM AOCTWXEHWS 6GanaHca C AWarHoCTUYECKOW
3hbheKTUBHOCTLIO.

[na HacTosuwero ctaHgapTta NPUHATO, YTO

- (MBH) — ceHcauua akTuBauuu HEPBHOW CUCTEMbI N3-3a NEPEK/TIYEHNS rpagneHTa.

- noporosblii (MBH) — Havano ceHcauuu,

- 6onesHeHHbIN (NMBH) — ypoBeHb nopora yyscTButenibHocTN MALIMEHTA, KOTOpPbIA 40/MKHLIM 06pa3om
COO06LEeH N MOTUBMPOBaH.

- HeBbIHOCUMbIN (MBH) — ypoBeHb, Ha koTopoMm MALLIVEHT nonpocuT, 4To6bl npoueaypa o6¢crenoBaHus
6blna 3aBepLieHa Hemea/1eHHO,

- cepAeyHoe BO3OyxAeHNe — MHAYKUNA CMELLEHNA CepAEeYHOro putmMa uamv gpyrov cepaeyHol aputmMmmn.

MP-OBOPYAOBAHWME A0/HKHO MUHUMN3MPOBaTb BO3HUKHOBeEHME 60ne3HeHHoro (MBH) B HOPMA/b-
HOM PEXWME PABOTbI.

51.102.2 Mpepgenbl ana BbIXOAA TPAANEHTA

B aTOM noAnyHkTe npeesibl BbIpaXKeHbl WU Kak 3f1eKTpuyeckas obnactb E. BbI3BaHHasA B NauuneHTe us-
MEHSAIOWMMCSA MarHUTHbIM NMOJSIEM FPagueHToOB, Uan kak dB/dt HopmMa N3MeHEeHUA MarHUTHOro Nons B TeYeHune
MEPEK/JIOYEHNA TPALAVIEHTA. Mpegenst dyHkum 3O OEKTUBHON AINTENBHOCTY CTUMY/A tsoff.
OQPPEKTUBHAA ANMNTENBHOCTb CTUMYJIA npounntoctpupoBaHa Ha pycyHke 101 A1 BO/IHbI HEKOTOPbIX
cdhopm.

McnbiTateNnbHble YCNOBUA, UCMOMb30BaHHblE A8 AEMOHCTpauuuM K 3TuMm npegenam, onpefesieHbl B
51.105.2.
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51.102.2.1 Mpepgensl, NpegoTBpallaroLLe cepagedHoe Bo3byxaeHne
UTOOb! 3alNTUTLCA OT CEepAeYHOro BO30YXAEHUS B Kaxaom pexume pabotbl. TPAAVNEHT BbIXOOA
Bcex TPAAVIEHTOB BJ/IOKA nomkeH yaoBAeTBOPATb

roe tseff— J3PPEKTUBHAA ANNTE/IbHOCTb CTUMYNA, mc:
E — anekTpuyeckoe nosne, Bo3byxgatollee rpagneHT nepeksitoveHns. B/m.
MNockonbky MP-OBOPYAOBAHWE npepgoctaBnsetr FTIPAOVEHT CUCTEMbI BCEIO TEJIA, aT1oT npeaen
MOXeT 6bITb 3aMeHeH

rae dB/dt— HopMa U3MEHEeHUA MarHUTHOro nossa B TedeHne NMEPEKIIOYEHUNA TPAOAVNEHTA. Tn/c:
tsgff — SPDPEKTUBHAA ONMNTENBHOCTb CTUMYNA, Mmc.

51.102.2.2 T[pepensl, NpegoTBpalarowme nepudepuitHoe Bo3byxaeHne Hepsa (MBH)

Mpegensl BbIXOAA TPAAVNEHTA nnun fomkHbl 6biTb OCHOBaHbI Ha pesy/ibTatax 3KCnepnMeHTa/IbHOro
nccnefoBaHns YenoBeka, Kak OnMcaHo B NepeyncrieHnn a) aToro NoAnyHKTa, Uan AO/MKHbI COOTBETCTBOBATb
3HaYeHUAM, Kak 3asiBJ/IeHO B NepeyncsieHnn b) aToro NognyHkTa.

a) HernocpeCTBEHHO yCTaHOBJ/IEHHbIE Npejesbl

Mpegenbl, cBA3aHHble ¢ yMeHblueHnem MBH. ana cuctemsl rpagmeHTa no60ro Tmna MoryT O6bITb OCHO-
BaHbl Ha HenocpeACTBEHHOM OrpefeneHnn Npyu nccriefoBaHuv Ha f06poBO/bLAx U MOTYT 6bITb CriefyoWUMn:

-ansa onepaunn B8 HOPMA/IbHOM OMEPALMNOHHOM CMOCOBE cuctema rpagueHTa go/mkHa pabo-
TaTb Ha YpOBHe, KOTOpPbI/ He npeBblwaeT 80 % M3 HENOCPeACTBEHHO YCTaHOBJ/IEHHbIX CPeAHNX NOPOroBbIX
MBH. n

-ana onepauvn B MEPBOM YPOBHE YMNPABJ/TEHUA OMEPALUVMOHHBIM CMOCOBOM cucrtema rpa-
OueHTa fo/mkHa paboTaTb Ha YpOBHe, KOTOpbIl He npeBblwaeT 100 % M3 HenocpeACTBEHHO YCTaHOB/IEHHbIX
cpenHux noporosbix MNBH.

Kpome Toro, uccnefoBaHne MOXeT MCMO/Nb30BaTbCS, YTOObI NOAYUYNTL KO3(hULIMEHTbI BECOMOCTM AN
kaxgoro FIPAOVNEHTHOIO BJIOKA, noaxoasuiero ans Ucnosib3oBaHus B KOHTposne BbIXOAA TPAOVNEHTA
(cm. 51.102.2.3).

Cnoco6, nNpv KOTOPOM HENOCPEeACTBEHHO YCTaHOBJ/IEHHbI NoporoBbivi MNBH 1 koaddurumeHTbl BeCOMO-
CTW 6bI/IM NONYYeHbI NPU UCCefoBaHUN [OBPOBONbLLA, A0/IXEH COOTBETCTBOBATL YC/IOBUAM, 3as9B/IEHHbIM B
51.105.1.

3T npegensl N KOIPMULMEHTbI BECOMOCTU He A0/KHbI ObITb MPUMEHeHbI K cUcCTeMaM rpagueHTa gpy-
rMx TUNOB, eC/IN TaKne TUMNbl He NUMEKT JOCTAaTOYHO NOAOGHY0 KOHCTPYKLMIO.

b) 3HayeHnsa No ymon4aHuio

Korga Hukakoe npsimoe onpefeneHve npeaenos He nosiyveHo, npegenst BbIXOAA TPAAVEHTA ans
HOPMA/TIbHOIO PEXWMA PABOTHI (L01) n PEXXM KOHTPOJIA MEPBOIO YPOBHS4A (L12) 6yayT B 3aBU-
CUMOCTM OT sip/iblka [ Kak onpegenieHo B 6.8.3. nepeuncnieHne ee)] He 60/blUe 3HAYEHWNI, YCTaHOB/IEHHbIX HUXeE:

L12 = 1,0 > (1 +0.36n seff):

LO1 =0,8rb (1 +0.361tse(f).
rae ts efr— 3O PEKTUBHAA ANTUTENIbHOCTb CTUMYNA, mc:

rb — peob6asa, npuBegeHHas B Tabnvue 102. Tn/c.

LO1 n L12 Tak Xe. Kak rb, 4O/MKHbI ObITb BbIPaXEHbI UN Kak anekTpuyeckoe none E. B/Mm. nnn kak CKO-

POCTb UBMEHEHWA MATHUTHOIO NONA. dB/dt. Tn/c.

Tabnuuya 102 — 3HaueHnsi peobasbl Yepes TUN CUCTEMbI FpagneHTa

Tun cuctembl rpagueHTa rb. BbipaxeHHblt kak £ B/m rb. BoipaxeHHbI kak dB/dl. Tnlc
TPAOVEHT CUCTEMbI BCEIO TEJIA 2.2 20
CMEUVANBHbBIA LEEMIEBOA TPAAVIEHT CW- 2.2 He npumeHaetca

CTEMbI
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PucyHok 103 pgaet rpacdmnyeckoe npegcrasneHve npegenos gnsa BbIXOOA TPAOVEHTA ana TPALN-
EHTA CUCTEMbI BCEIO TEJIA, cBfi3aHHbIX C CEPAEYHbIM BO36YXXAeHNEM 1 nepudepniiibiM BO36YXAeHNEM
HepBa, BbIpaxeHHbIx B dB/dt Kak thyHKUMKM D DEKTUBHOWN ANUTENBHOCTU CTUMYNA.

Mpepgenbl ansa nepudepuiiHoro Bo3byxaeHnsa Hepsa BbIXOAA TPAAVEHTA gna HOPMA/IbHOIO PE-
XWNMA PABOTbI (LO1) n PEXXM KOHTPONA NMEPBOIO YPOBHA (L12) TPAAVEHTA CUCTEMbI BCEIO
TENA, BblpaxeHHble kak dB/dt. Tn/c npotus fs. mc. Mpegen 51.102.2.1 ana cepAevyHOro Bo3GyKaeHUs npu-

BefeH A/151 CPaBHEHUSI.
dBdt. Trvc

PucyHok 103 — lMpegenbl Ana cepAeyHoro 1 nepudepuiitHoro Bo3byxaeHns Hepsa

51.102.2.3 KoHTponb TPAOVIEHTA BbIXOOA

MP-OBOPYAOBAHWE pomkHo ynpasnate TIPAOVEHTOM BbIXOJA 3HayeHMeMm O cuctembl rpagueH-
Ta TakK. YTo6bl OHO He MpeBbICUIO Npeaesnbl ANSA NepudepuinHoro Bo3dyxXaeHs HepBa. 3HayeHne O [O/HKHO
ObITb NO/TYYEHO NN B3BELUEHHbIM KBaApaTHbIM A0MOJSIHEHNEM OT 3HadYeHus O makcumasibHOro BbIXOOA MPA-
OVNEHTA kaxgoro TPAAVNEHTHOIO B/IOKA, vnu AOo/MKHLIM 06pa3oM yTBEPXAEHHbIMU afibTePHATUBHbLIMU
npasuiaMmy CyMMUpOBaHUA. YpaBHEHUE, Bblpaxatollee 3HaueHne KBafgpaTHOro AonosiHeHns, byaeT

0-JK~pg)2.

rae IV, — koadcuuymeHT Becomoctn B FTPAAVNEHTHOM BJTOKE.

KoadhpmuneHTel BecomocTn ansa E-noneii Bcerga paBHbl eanHULE, KO3(MLUMEHTbI BECOMOCTM ANA
dB/dt npeacTtasrieHbl B Tabnuvue 103. 3HaveHNs KO3hPpULNEHTOB BECOMOCTH, NOJTyYEHHbIX NMPSMbIM onpeae-
NeHnem nnn gpyruMmn Ao/HKHbIM 06pa3oM YyTBepPXAEeHHbIMY CPeAcTBaMn, MOTyT GbITb UCMO/Ib30BaHbI.

Ta6nuuya 103 — KoadhhnLMEHT BECOMOCTH A1 CYMMMPOBaHUS MakCcUMasnbHoro Bbixoga O yepes MPALMEHTHbIN
BIOK

KoathdpuvieHT BecomocTvt
Tun cvcTembl rpaayieHTa

*

" ap
FPAOVEHT CUCTEMbI BCEFO TEJIA  HeBbINoNHEHWE 3HAYeHWIA 1,0 1.0 1.0
LinnuHgpuyeckme MarHuTbl 1.0 0.8 0.7
SMnupuyeckne onpegeneHns 1.0 b b
CMNEUMANBHbBIA LIENIEBOV TPAAN-  HeBbiNosHeHNe 3HaueHnii 1.0 1.0 1.0
EHT CUCTEMBI SmMnupuyeckne onpeaeneHus 1.0 b b

MpumeuaHune — KoahduumeHTbl BECOMOCTM A1 NONA E ABNAOTCA BCerga pasHbIMU eiuHNLE.

alymp, Wijf. WHF — koadhdpmumenTsl BecomocTu yepes MPAAVIEHTHbBIV B/IOK B 3aBUCAMOCTM OT OpUeHTaLum
FPAOVEHTHOIO BJ/IOKA oTHOocuTenbHO cuctemsl koopauHat MAUMEHTA c ocammn AP (nocnegytowmii). LR (cnesa
Hanpaso) n HF (ronosa K Horam).

b3HauYeHUs Ko3ahhMLMEHTOB BECOMOCTU, NOJTYYEHHBIX MPAMbIM ONpefeneHneM U Apyrumu Ao/mkHbIM 06pasom
YTBEPXAEHHBIMU CpeACcTBamMu, MOTYT GbITb UCMOMb30BaHbI.
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*51.103 3awmnTa ot PY nsnyyexHnsa

51.103.1 MMpepgenbHble 3HaYeHUA Temnepartyp

MP-OBOPYAOBAHWE [0/HKHO OrpaHnYnTbL BHYTPEHHEE NOBbIWEHWEe TeMnepartypbl Tesia U orpaHnynTb
NPOCTPaHCTBEHHO /I0KaNIN30BaHHble 3HaYeHnA TemnepaTtypbl B Tene MALVEHTA A0 3HayeHWiA, NpuBeAEHHbIX
B Tabnvue 104. orpaHnMumnBas napameTpbl NnocsiefoBaTe/IbHOCTU Mysibca U orpaHnynBas PY-usnyyeHve.

Ta6nunua 104 — TemneparypHble npegessl

MpOCTPaHCTBEHHO NI0KA/IM30BaHHbIE

Pexumbl Mosbiwetne TemnepartypHble npegensbl. 'C
PaBOTbI TemnepaTypbl
Tena. 'C
Fonosa Tynosuwe KoHeuHocTn
HOPMA/IbHbIN 0.5 38 39 40
KOHTPO/Ib NEPBOIO YPOBHA 1 38 39 40
KOHTPO/Ib BTOPOIO YPOBHA >1 >38 >39 >40

3HaveHus, y40B/eTBOpAoLWMe Npefe/ibHbIM 3Ha4YeHAM TeMrnepaTtyp 1 TeMnepaTtypHOMY MOBbILWEHUIO,
MOryT 6bITb AOCTUrHYTbI OrpaHnyeHnem YMM. kak onpegesieHo B 51.103.2.

MpumevyaHune — TpebosaHus, kacawolmecs PY-n3nyyeHus, npegnonaraior, YTo TemMneparypa, BNaxHoCTb U
npoure yCnoBusi OKpyxatoLleli cpefbl COOTBETCTBYIOT pekoMeHgaunam M3rOTOBUTENA.

Ona OOCTYMHbIX MOBEPXHOCTEW npumeHsloT TemnepaTypHble nNpefenbl B COOTBETCTBMM C
IEC 60601-1. NS OLEHKN CM. LLe/1eco06pa3HOCTb.

51.103.2 TMpepgensl YINM

MeToabl U3MepeHuin A4NA AeMOHCTpaumn corsacus ¢ aTumm TpeboBaHMsMU onucaHbl B 51.105.3.

B tabnnue 105 npeacTtaBneHbl gnana3oHbl 3HauveHuin YMM BCEIMO TEJA. YINIM YACTW TENA, YNM
FONOBbI n mectHaa YMM. Mpepensl YMM ykasaHbl 41 HOPMa/IbHOTO pexunmMa paboTbl U MepBoro ypoBHSA
ynpaB/ieHUa pexnmMom paboTbl. 15 BTOPOro ypoBHS ynpaB/ieHUs pexnuMom paboTbl npefenbl He yKasaHbl.
3TN npeaenbl OTHOCAT K OTBETCTBEHHOCTU MECTHONO rocyAapCTBEHHOro HabntofareNlbHOro coBeTa, KOTopbIi
paspeLunsi ero NCrnosib3oBaHue.

YMNM BCEIO TEJNIA NAUMEHTA — 3710 3HadeHue YIM, ycpegHeHHoe Ha maccy Tena MALVEHTA B
LesioM.

YMM YACTW TENA HasbiBaoT maccy MAUWMEHTA, koTopas nogseprasiacb BO3AercTBMIO. dTa Mac-
ca MAUVEHTA nonyvaeTca B npeaenax adhdhekTMBHOro o6bema PU-nepegatoweli KaTywkn. deKTMBHbIM
ob6bemoMm PY-nepepatowleli katylwkm 6yaet TOT 06beM, B KOTOPOM He 6osiblie Yyem 95 % M3 NONHOM NOr/1oLWeH-
HOW PY-aHeprun coxpaHseTcsi B FOMOreHHOM maTepuasie, KOTopblii 3anosiHaeT 06beM, 06bIYHO JOCTYMHbIN
ona NAUVEHTA.

Macca gnsa onpegenenus YMM FOJIOBbl goskHa 6bITb Maccoil rosnioBbl, NPUGMKEHHOM C MOMOLLbIO
noaxogsiweli mogenun. Macca ansa onpegeneHns mectHol YNM gosmkHa coctaBnsatb 10 T

Ta6bnuya 105— Mpegenst YNM
YcpegHeHne BpeMeHu 6 MUH

YINM BCE. YINM YACTU YNMTo- MecTHbie YMNM

FO TENA TENA NIOBbI
YacTb Tena, K
O6nacTb Tena Bce Teno nogsepruytas lonosa Fonosa Tynosuwie OHE1HO-
BO3elCTBUIO cm
Pexumbl pa6oTsl 81/kr Br/kr Bt/kr Br/kr Bt/ kr BT/ kr
HOPMA/IbHbIA 2 2—10a 3.2 10b 10 20
KOHTPO/Ib MEPBOIO YPOBHA 4 4— 10a 3,2 10b 10 20
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OkoHYaHue Tabnuybl 105

YcpepHeHue BpeMeHun 6 M/H
YNM BCE- YNM YACTU YMNM ro-
ro TENA TENA NOBbI MectHbie YTTM
YacTb Tena,
KoHeuHo
O6nacTb Tena Bce teno noaseprHyTas Fonosa Fonosa Tynosuue ctm
BO3/ENCTBUIO
PexuMbl pa6oTsbl BT/kr BT/kr BT/kr BT/kr BT/ kr BT/ kr
KOHTPO/J1b BTOPOIO YPOBHHA >4 >(4— 10)a >3.2 >10" >10 >20
KopoTkuii cpok YMM Mpegensl YINM 3a no6ble 10 ¢ Nepruogos He [O/HKHbI NMPeBbIWaTh yBe/IMyeHuns

YCTaHOB/IEHHbIX 3HaUYeHWt 6onee Yem B Tpu pasa

aJuHamuueckuii npegen ¢ OTHOLWEHNEM «BbICTaB/eHHast Macca MALUMEHTA' macca MALIVEHTA»:
HOPMAJIbHbIA PEXXUM PABOTBI:

YMNM YACTW TENA = 10 BT.'kr — (8 BT/kr BbicTaBneHHan macca NMAUNEHTA' macca MALIVIEHTA);
PEXXM KOHTPO/A NEPBOIO YPOBHSA:

YMNM YACTW TEJA = 10 Bt/kr — (6 BT/kr BbicTaBneHHas macca NMALIMEHTA macca MALIVEHTA).

b B cnyuasx, B KOTOpbIX Op6UTA HAXOAUTCS B 061acTU ManeHbkoit JIOKAJIbHOW (MECTHOWM) PY MEPEJAOLEN
KATYLKW, cnepyet 06paTuTb BHUMaHe Ha obecneyeHune Toro, YTo. TemnepatypHoe noBbllLeHKe orpaHuyeHo 1 “C.

Ons YNM BCEFO TEJIA 3HadeHus B Tabnvue 105 gelicTBUTEsNbHbI Npy TemnepaTypax okKpyxaroluei
cpenbl HMxe 24 °C. MNMpu 6051€ee BbICOKMX TeMMNepaTypax 3T 3HAYEHUSA OO/IKHbI 6bITb YMEHbLUEHbI B 3aBUCU-
MOCTU OT hakTUYeCcKol Temnepatypbl U BNAXHOCTN OKpyXatollel cpeabl. CokpalieHue npegenos YMNM ana
TemnepaTyp OKpyxatolleri cpefbl 3amyckaeT HEHOPMUPOBaHHYK TemnepaTypy. HeHOpMupoBaHHas Temne-
patypa 25 °C Ansa oTHOCUTENbHO BMaXHOCTN MeHee 60 %. Ansa kaxabix 10 % yBesiM4eHud OTHOCUTENbHOW
B/IXKHOCTU, npeBblwarowmnx 60 %, HeHopMMpoBaHHaa Temnepartypa CHuxeHa Ha 0,25 °C (Hanpumep. 24 °C
npy 100 % OTHOCUTE/IbHOM BNAXHOCTM). [I/18 KaKAOro NMOHWKEHUA TemMmnepaTypbl OKpyXatollei cpefbl, KOTO-
poe npeBbiwaeT YMM-yMeHblIalOLWYyO TemnepaTtypy, npegen YMNM BCEIO TEJIA goskeH ObiTb CHUXEH Ha
0,25 BT1/kr go Tex nop. noka YMM pasHo 2 BT1/kr nunn 0 B1/kr gna PEXXUMA KOHTPOJIA MEPBOIO YPOBHA
nnm gna HOPMAJIbHOIO PEXVMA PABOTbI coOTBETCTBEHHO.

Ha pucyHke 104 nokasaHo rpadnyeckoe npegcraBsieHne TpeboBaHWi B 3TOM NOAMNYHKTE.

YIMM. Bt/kr

PucyHok 104 — CokpalueHve npegenos YINM BCEIO TEJIA npu BbICOKMX Temnepartypax v BfaxHOCTH
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KpuBble nokasbiBaloT 3aBMCUMOCTb NpegenioB YMM BCEIO TEJ/IA n okpyxatoLeil Temnepatypbl T Ans
Tpex 3HaueHui OTHoCcUTeNbHO BRaxHocTh h. HkHue kpueble: HOPMAJIbHbIV PEXXUM PABOTbI; BepxHue
KpuBble: PEXXVM KOHTPO/1A MEPBOIO YPOBHA.

51.103.3 KoHTposnb YINM

Ans akcnosnuyum o6bemHon PY nepepgatowein katywkn MP-OBOPYAOBAHUME gomkHo ynpaBnaTts YMM
rONOBbI. YINM YACTW TEJTA n YTIM BCEIO TENA.

[Ons skcnosvummn nokanbHoli PY nepepatouweit katywkn MP-OBOPYAOBAHWE fomkHO ynpaBnsTb
MecTHoi YMM n YMM BCEIO TEJA.

MpumeuvaHune 1— B3aBUCMMOCTM OT thakTUUECKM 3a4aHHON 3KCNO3ULMK, ONpeaeneHHol pasmepamu PY nepe-
Jatouleit katywkn n MAUMEHTA, a Takke ero nosioXeHMeM OTHOCUTENBHO KaTyLwKu, 0guH U3 acnektos YIMM 6yaeT orpa-
HU4mBatoLWmM hakTopoM, KOTOPbI yCTaHaBNMBaEeT MakCMMasibHY0 AONYCTVMYIO NepeaBaemMyto SHepruio PY-kaTyLuku.

MpumevyaHune 2— TpeboBaHus Kk nHAMKauun YMM ykasaHbl B 51.101.1.

*51.104 3awuTa OT BO3AENCTBUA MOCTOSAHHOIO MarHUTHOrO Nosis

MocTosiHHOe MarHnTHoe nosie MP-OBOPYAOBAHUSA npeacraBnsieT coboi cuy paboyvero MarHUTHOro Nosisi.

[Ns NOCTOSAHHOrO MarHUTHOMO MONSA NPUMEHSIOT cnefyolne npegesibl PeXXMmMmosB paboTbl, Kak onpege-
neHo B 51.101:

a) HopmasnbHbIV pexum paboTbl BKIOYaeT B ceb6a 3HA4YeHUss MOCTOSAHHONO MarHUTHOrO Mo/, PaBHOro
UNn Huxe vem 2 T,

b) PEXXM KOHTPO/JIA NMEPBOIO YPOBHSA BKItOYaeT B ce65 3HAYEHUSA MOCTOSAHHOTO MarHMTHOro nosnsi
Bblle, 4eM 2 T 1 paBHble UM HWXKe YeM 4 [. BBMAY NOCTOAHHOrO XapakTepa 3HayeHuli NOCTOSAHHOIo MarHuT-
HOro MnoJsisi NOHATUE «NpPefHaMepeEHHOe AeicTBUE onepaTopa» Ana Bxoga B PEXWM KOHTPONA MEPBOIO
YPOBH#, koTOpbIM yNpaBAsioT, He TpebyeTcs. Bece aelicTBusA onepatopa, MHopmaLms, BblgaHHas naumeHTy, n
HabnogeHve 3a nauneHTamu, Kak onvcaHo B 6.8.2, nepeumncneHune bb), A0/kHbI 6bITb NpeAcTaBeHbl.

c) PEXXUM KOHTPO/IA BTOPOIO YPOBH$, KOTOpbIM ynpasastoT, BKOYaeT 3HAYEeHUsI MOCTOSAHHOIo
MarHMUTHOro nosis Bblwe Yyem 4 T B N30LEHTpE.

51.105 MeToAbl feMOHCTpaLUn B COOTBETCTBUN C Tpeb6OBaHUAMM

51.105.1 NMpamoe onpepgeneHve npegenos BbIXOAA rpagneHTta

Korga npegensi BbIXOAA TPAAVNEHTA ocHOBaHbl Ha MPsiMOM U3Yy4YeHWW onpepenieHns, ycnosusa us-
YYEHUA U MPOUCXOXAEHWNS Nopora AO/MKHbI BbINOMHATL TPe6oBaHWA 3TOro NoAMNyHKTa. M3yyeHune [O/IKHO Mnpo-
X0AWTb Ha YenoBeke-406poBoOsibLe. HabnogaeMbiM NnapaMeTpoM JO/HKeH 6bITb NOPOroBbIi MBH.

MpumeuyaHne — Moporosbiii MBH onpegeneH B 3ToM cTaHAapTe Kak Havasio ceHcaumm.

MN3yueHne f0MKHO 6bITb OOPM/IEHO B BUE SSICHOrO onpefeneHHOro NpoToKo/a, BK/KoYatoLwero nepnos
0byyeHMa Ha yenoBeyecknx ob6bekTax U TecT Ha BOCNPOU3BOAUMOCTb ONbITa. TUNOBOW pasmep AOSIKEH CO-
CTaBNATb, MO KpaiiHeli mepe, 11 06bEKTOB. B penpeseHTaTMBHbIE NPOTOKO/IbI AO/MKHbI ObITb BK/IOYEHbI 06C1e-
[0BaHMsA HOpMasibHbIX 3[4,0POBbIX B3POC/IbIX /I0Ael 060MX NOOB.

YTo6bl 0xBaTUTb BCce no3nuun MALVMEHTOB, xyglwuve No3vumm Ao/KHbI 6bITb onpeaesieHbl Anst 0gHOM
SODEKTUBHOWN ANUTENBHOCTU CTUMYJIA 1 ogHOro [06poBO/bLa MOWAaroBbIM CMeLLeHNeM A06po-
BOJIbLiA B FPafMeHTHON cucteme.

UT06bI OXBaTUTb BOMHbI BCEX (DOPM, CYLLECTBYIOT TPU BapuaHTa:

a) Nopor Jo/MKeH ObITb 3aperncTpupoBaH /19 BOSIH BCeX NpeAcTaB/ieHHbIX (hopM.

b) nopor Ao/keH ObITb 3aperncTpupoBaH AN BOMH CUHYyCOMAaNbHOW nnv TpaneuenganbHol opmbl 1
3aBMCUMOCTb nopora oT oOpM BOJHbI A1 BOMH ApYyrux dopM A0/KHA 6bITh BbiBeAeHa U3 COOTBETCTBEHHO
YTBEPXAEHHOW Mogenun v

C) AnA BONMH Bcex hopm nopor 6yaeT NpeanosioXMTeNIbHO PaBHbIM 3aperucTpMpoBaHHOMY A1 BOSH
opMbl CUHYCOMABI UK Tpaneuonaa.

UT06bl OXBaTUTL Lefblii Anana3oH dPPEKTUBHOM AJINTENILHOCTU CTUMYJIA, A0OnyCTUMBIA cu-
CTEMOW rpagueHTa, No KpamHel mMepe, TPU 3HAYEHUS U3 OECATU OOMKHbI 6GbITb MPOBEPEHbI A0 MakcMMyMa
npu KIMHWYECKOM amana3oHe. Bo3MOXHO npumeHeHue uHTepnonauuu pesynbtatoB. Bce TPAOVEHTHBLIE
BNOKW foxHb! 6bITb NPOBEPeHbl NHANBUAYA/TBHO, U KOTAA HUKAKOro BO3OYXAEHUSA He JOCTUTHYTO MakCu-
MasibHbIM BbIXOAO0OM FPAAVEHTA, kombuHauun asyx mnm tpex MPAAVEHTHBIX B/IOKOB fonxHbl 6bITb
NpoBOpEHbI, MO KpaliHeli Mepe, B O4HOM 6/10Ke NPU MakCUMas/ibHOM BbIXOZeE.
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[nsa Kaxpon npoBepeHHOV opMbl BOMHbLI rpaaneHTa, Ana kaxgoro FPAOAVEHTOMO BJTOKA n kaxgoi
3PPEKTUBHON ANUTENBHOCTW CTUMYA cpefHuii noporoBbiii MBH Ao/mkeH 6bITh NOMYYeH U3 MOPOro-
BbIX 3HAYEHWU, HabNoAaeMbIX Y 4OGPOBO/IbLA B HAUXYALIEM PaCMOIOKEHUN.

Pa3nnuns B nopore Ans Toii xe camoli popmbl BosHbl B TPAAVNEHTHOM BJ/1IOKE, Ha6nogaemble npu
N3y4eHUn, MOryT 6bITb UCMOMb30BaHbl Kak 6a3ucHble 415 KoadhduLuMeHToB BECOMOCTH.

OTYeT Mo O6YYEHUIO Ha YeNOBEYeCKNX 06beKTax AO/HKEH ObITb AOCTYMHbLIM MOC/e 3anpoca AJ/19 KOH-
Tpona Ha NboM UcnbiTaTe/IbHOM CpPeACcTBe, KOTOPOe COOTBETCTBYeT TpeboBaHUAM HacTosLwero ctaHgapTa.
OTuUeT AO/DKEH TaKke 6bITb AOCTYMNHbIM A1 /1I060ro HAUMOHA/ILHOIO PerympytoLLero opraHa, B Kotopbiii MP-
OBOPYOOBAHWE kommepyeckn pacnpefesnieHO nocrie 3arnpoca.

OTOT OTYHET A0/DKEH cofepXaTb, Kak MUHUMYM:

- popmy(bl) BOMHbI 1 3 PEKTUBHbIE ANUTENIBHOCTU CTUMYNA;

- napameTpbl, UCMO/b3yeMble AJ1 ONUCaHUA BbIXOAa rpajueHTa;

- Hamxyjllee pacrnosioxeHue gobposonbles B MP-OBOPYAOBAHUN;

-AemMmorpaduyeckme ocobeHHOCTN [06POBO/LLEB;

- Yyncno Jo6POBOSbLEB:

- NMPOTOKO/ 06Yy4eHUs;

- 3HaYeHUs HabnaaemMbIX NOPOroB BO3OYXAEHNS:

- NpsiIMoe onpegeneHve TpeboBaHUI Nopora Bo3GYXAeHWs;

- onvcaHue mMojenn UCMNoJsib30BaHUA BbiBOAA nopora A1 popm BOJIHbI, KOTOPblE HE NPOBEPeHbI (ecnn
Apyrve);

- TpeboBaHNA KoadhdhmumeHTa BECOMOCTU.

51.105.2 OnpepgeneHve makcumasibHoro BbIXOAA TPAOVNEHTA

3agadva onpegeneHus.

Ons kaxgoro FPAOVNEHTHOMO B/IOKA npocTpaHCTBEHHbIN Makcumym BbIXOOA TPAOVEHTA B OBb-
EME WUCCNELOBAHUSA gonxeH 6bITb onpeaeneH B MAKCUMASbHbIA YPOBEHb U3MEHEHWSA TPAOU-
EHTA. ncnonb3ysa unu BonHy opmbl, koTopas obecneumBaetcd MP-OBEOPYAOBAHMEM anst KNIMHM4YECKoro
NCMOIb30BaHWsA, WU BOSIHY CUHYCOMAAIbHOM v TpaneuenganbHoi popMbl. OTO onpegeneHne BblYUCASET-
€S MO NepeyvnCcrieHnIo a) NN UCnbITaHWeM Mo NepevyncreHnio b) cnegyowmm obpasom.

a) OnpegeneHne nccnefoBaHNs BbIYUCTIEHNEM

Korpga BbIXO4 rPAAVIEHTA BbipaxeH B dB/dt. BbluncieHMe MOXeT ObiTb OCHOBAHO Ha reoMeTpun TOKOB
yTeukn rpafMeHTHbIX KaTylek, Ucnosb3ys 3akoH brno-Casapa.

Korpa BbIXO4 TPAOVIEHTA BbipaxeH B E. BblUMCIEHNE MOXET 6bITb OCHOBAHO Ha reOMeTpPUM TOKOB yTeu-
KN rPagueHTHbIX KaTylleK C MCMOJIb30BaHVEM MarHUTOCTATUYECKOTO BbIPKEHUS A/19 MarHUTHONO BEKTOPHOro
noteHumana A. VIHAYKUMSA 31eKTpPUYeckoro nons E — otpuuaHme NnpovMsBogHON BPEMEHU MUHYC FrPafUeHT a/1ek-
TpOoCTaTU4eCcKoro NoTeHumana u3-3a 3/1eKTPUYeCcKnx 3apagoB. 3HaueHUsa rpagueHTHOM MHAYKUMM peobasbl dnek-
TPUYECKOro Mosisi, KOTOpble UCMOMb3YOTCA ANs BbluncneHnsa L12 n LO1 n npuBegeHbl B Tabnuue 102. aBnsawoTca
CaMOi1 BbICOKOW BEIMUYNHON 3/1eKTPUYECKOro MOoss, onpeAesiieMor BHYTPM Ui Ha O4HOPOAHOM (MPOBOAUMOCTb
= 0,2 Cm/M) npocToii reomeTpuyeckoin mogenu MALVNEHTA, Hanpumep, uwnnHap paguyca 0.2 m gns Bcero Tena,
LUIVHAP 1AW 3NNUNcong AN ronosbl KaTyLWKN. SM1eKTPUYeckoe nosie fo/HKHO ObITb BbIYMCIEHO NO chopmysie

E - -dA/dt- YO,

rae A — BeKTOPHbIi MarHUTHbIA NOTeHUMan 13-3a Toka B KaTyllKax rpagueHTa,;
@® — snekTpocTaTMyecknii NoTeHUMan u3-3a 3a/IeKTpUYecKoro 3apsija (kak ganee onncaHo B pasgene 15).

Opyrue nogxopswme mogenn (Tuna HeOAHOPOAHbLIX MoAeneil) MoryT Npou3BOAUTbL pPas/IyHbIe MOopo-
roBble 3HayeHWs 3M1eKTPUYECKOro Mnosis U MOryT MCMNOJ/b30BaTbCA KakK afibTepHaTuBbl, €CNn 3TO onpaBAaHo
N3rOTOBUTENEM.

MarH1THbI BEKTOPHbIA NOTEHUMan ANa NPAMbIX IMHENHbIX CETMEHTOB MOXET ObITb BbIYUCEH B 3aKpbl-
Tolh hopmMe 1 3aTeM CyMMUPOBaH (Kak BEKTOPHbIE KOMMOHEHTbI).

MpOTOKO/ pe3y/ibTaToB AO/IKEH COfepXKaTb:

- pesynbTarbl n3amepeHns OB bEMA UCCNTEAOBAHUA 1 koopauHaThl ero rpaHu,.

HyXHO co06WnTb AaHHble AN Kaxaoro nHansuayanibHoro FIPAAVEHTHOIO BJIOKA:

- MakCUMasibHbI/ rpagueHT cuibl G+max: G max;

- 3HayeHne MAKCVMA/IBHOIO YPOBHA USMEHEHWA TPAOVNEHTA,;

- 3HayeHVe BPEeMEHHOro ckarta, npoucxogsuiee ot nepekntoyeHna FPAOVNEHTHOIO B/TIOKA mexay mak-
CUMaJ/IbHbIMU YKa3aHHbIMU cunamu rpagmnedHta 8 MAKCMMAJIbHOM YPOBHE M3MEHEHUNA TPAOVEHTA, mc:
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- 3HaveHne BbIXOOA NTPAAVEHTA (d&dt wnu E);

- KOOpAMHAaTbl MeCTOMOJI0XEHUA MakcuMasibHoro BbIXOOA TPAOVEHTA:

-Aetanu Mogenu Ans Heo4HOPOAHOM NPOBOAMMOCTM MauMeHTa, eC/IM UCMOoMNb3yeTCs.

b) Onpepgenexnve BbIXOOA TPAAVEHTA npu ucnbitaHnm

McnbiTatenbHble cpeacTea:

1) MpoekT MOVICKOBOW KATYLLKW/

MOVNCKOBBIE KATYLUKW AomkHbl 6bITb MOCTPOEHbI Tak. YTO6bI MOM/IM 6bITb M3MEPEHbI TPU OPTOro-
Ha/lbHbIX KOMMNoHeHTa BbIXOAA TPAAVEHTA ([ekapToBCKMe WAW UMAMHOpUYecKue). Hanpumep, Tpu He-
3aBUCUMbIX OPTOTOHa/IbHBIX 371eMeHTa MOVICKOBOW KATYLUKW/ MOryT 6biTh NOCTPOEHbI B O6GLLEM LiEHTpe.
3T10T npoekt MOUCKOBOW KATYLUKW no3sonsieT M3MepaTb Kaxafblii He3aBUCUMbIV KOMMOHEHT BbIXOOA
FPAOVEHTA, He Tpebysi MOBTOPHO Npoueaypbl N3MEPEHUS.

Kaxapblii anemeHT MOVCKOBOWM KATYLUKW 6yaeT kpyribiM 1 6yaeT mManbiM OTHocuTenbHo MTPAAU-
EHTHOIO BJIOKA npu UcnbITaHWK, YTO6bI FrapaHTMPOBaTh TOUHOCTb. dnemMeHT MOUCKOBOW KATYLLKU co-
CTOMT U3 N NOBOPOTOB NPoOBOAA C pagnycom r. OceBas A/INHA KaTyLKN [O/DKHA 6bITb MeHblle Ha 20 %, yem
ee gnameTp. dnemeHTbl MOUCKOBOW KATYLLUKN fo/mkHbI 6bITb He 6onblie YyeM 50 MM B Anametpe. OTBeT
anemenTa MOVCKOBOW KATYLLUKW gonmkeH 6bITb onpeaeneH BbLIYMCIEHUEM MW N3MepeHneM. MrHoBeHHoe
3HauyeHne koMnoHeHTa dB/dt koakcmana ¢ anemeHTom MOUCKOBOW KATYLUKW AomkHO 6bITh onpeaeneHo
OT MVKOBOrO HanpshKeHUs YCoii. BbI3BAHHOTO B KaTyLUKe K 3TOMY BPEMEHWN NepeMeHHbIM MarHUTHbIM NOTOKOM

| dB/dt\ = |Veetf/<n*-f*)].

Hanpumep, TUNUYHbIA 31eMEHT MOUCKOBOW KATYLLKW coctosin 6kl us 15 NnoBOPOTOB MeAHOro Npo-
BOJa TO/MWMHOK 0.6 MM Ha CTepXeHb AnameTpom 50 MM (r = 25 MM) C A/IMHOW MOSYYEHHOW KPYrnon Ka-
TYWKN npubnunsntenbHo 9 MMm. Bbi3BaHHOe HanpshkeHwe B 200 MUNANBONLT Torga nNpuBesio 6bl K 3HAYEHUIO
dB/dt = 6.79 Tn/c koakcuanos MOVNCKOBOW KATYLLKN.

Kaxublii oTaensbHbIl anemeHT NMOVICKOBOW KATYLIKN 6yaeT NnpeacTaBnsaTh eAMHULY aTTeHI0aTopa, Ko-
TOopas AO/HKHA ObITb KaiMbpoBaHa, YTOObI 06ecneunTb Ty Xe camyto YyBCTBUTENIbHOCTb A/19 KaXA0ro 13 ane-
meHTOB MOVICKOBOW KATYLUKW. CurHanbl oTaenbHbix anemMeHTos MOVCKOBOM KATYLLKN AomkHbl 6bITb
pacnonoxeHbl NapasisiesibHO K 6/10Ky, Y KOTOPOro BbIXOA, AAB/IeTCSA KBagpaTHbIM KOPHEM CyMMbl KBagpaTa Kax-
[0ro Bxoga. STOT 610K JO/HKeH NpeAcTaBUThL ero BbIXO[, Kak HanpsbkeHne NMOUCKOBOWM KATYLLKW. daktop
UyBCTBUTELHOCTM CBA3bIBAET HanpskeHne MOVICKOBOW KATYLUKMN Co 3Ha4veHvem dB/dt. Tn/c. Kak

MUHUMaNbHYH YyBCTBUTEIbHOCTL 0.01 B/TN/C peKOMeHAYT U3MEPATb Kak amnavTyabl curHana B 06-
nactax manoro dB/dt (B gnanasoHe 1 Tn/c).

2) Kanuépoeka MOVWCKOBOW KATYLLKW

Kann6poska MOVCKOBOW KATYLLKN Heo6xoanma, 4To6bl N3MEPUTL ee (hakTop YyBCTBUTE/IbHOCTM S.

3) YCTpOIiCTBO N3MepeHns HanpsxeHus

YCTPOWCTBO WUCNOMb3yeT M3MEPeHUe HanpshkeHUs, Bbi3BaHHoe B MOVICKOBOWM KATYLUKE, koTopoe
[O0/MKHO UMETb BbICOKWI MMMNefaHC 1 AOCTaTOYHYIO NOJI0Cy MPONyCKaHWs, YTo6bl NpefoTBpaTuUTL ocnabneHve
curHana, Hanpumep ocuunnorpad xpaHeHus.

N3mepuTenbHOE YCTPOICTBO HanpsixeHUs (ocumnnorpad xpaHeHus) O/MKHO ObiTb PacnosiIokeHo B Me-
cTe. rae obecneyeHa TOYHOCTb €ro NoKasaHuii 1 HeT BANSIHUSA MarHUTHbIX NOSIe.

HanpsixeHne MOVCKOBOW KATYLWKW fomkxHO 6biTh CBA3AHO C YCTPOWCTBOM M3MeEpPeHWs Hanpsxe-
HMA NOCPefiCTBOM BbICOKOro Kabens uMmnegaHca: Hanpumep, Butaa napa, 4tobbl ndbexarb wyma Ha opme
BOJIHbI, KOTOPasi MOXeT BbITb NCMbITaHa C KoakcUabHbIMM kabensamu. Bouixogsl MTONCKOBOWM KATYLIKM Mo-
ryT 6bITb CBA3aHbl C OcumAnorpaddoM NnOcpeacTBOM aHa/I0roBOro yCTpoMcTBa (hubTPOBaHMSA, KOTOPOe Mak-
CUMasIbHO YMeHbLUAeT KOMMOHEeHTbl YacToTbl MepekItoyYeHns, AN UCMOMb30BaHUA yCunuTenein rpagmneHTa,
nepektoYaloLLero a/1IeKTPonuUTaHns.

4) YCTPOWCTBO MNO3ULMOHMPOBaHUS (MOMeLLEHUS)

CpefcTBa NO3NLMOHUPOBAHNS A0/KHBI 06ecneunTb pasMmelleHne 1 BbipaBHuBaHue MOVCKOBOW KA-
TYWKW B MarHuTe 1 noggepxaHve ycTonuMBOCTM U BOCCTAHaB/IMBAeMOCTU ee PacrnosiOKeHUs. YCTPOUCTBO
[IO/DKHO paspeLlnTb nosuumoHupoBaHne MOVCKOBOW KATYLLKW Besge no OB bEMY UCCNEAQOBAHUSA.

Vi3mepeHunsa:

N3mepeHna nposoaaT B npegenax O bEMA MCCNEAOBAHUA gna kaxaoro eguHnyHoro MrPAQVEHT-
HOTIO BJIOKA c ncnons3oBaHneMm hopMbl BOJHbI, KOTOpYto o6ecneumnBaeT MP-OBOPYAOBAHWE gnsa knnHu-
4eCKOro MUCMosib30BaHns, W rpagueHTa CMHycougasnibHoW nnm TpaneuenganbHol oopMbl BOSHBI.
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1) BbIkIO4HaOT UM MakKCMManbHO YMeEHbLUaT paguoyactoTty (PY) nepegatyvka, 4tobbl npesotBpa-
TUTb BMeLLaTesIbCTBO.

2) BbiktovatoT Bce TPAAVNEHTHBIE BNIOKW, npexae YeM ucnbitbiBate TPAANEHTHBIN BIOK.

3) BeoasaT TPAVIEHTHbIV BNOK B MAKCUMA/IbHbIYM YPOBEHb M3MEHEHWA TPAAVEHTA c no-
BTOpSAOLWENCS (DOPMOI BOSHbI.

4) NepemewatoT MOVCKOBYHK KATYLWKY B npegenax OB bEMA NCCNELOBAHWA B mecTononoxe-
HVe, rae HanpshkeHne MakCUMasibHO.

5) 3mepsItoT NUK. oueHnBaoT Voul HanpskeHns MOVICKOBOWM KATYLLKW B 3TOM MECTOMNOOXEHUN.

6) 3HauyeHne BbIXOOA TPAOVNEHTA A0/MKHO 6bITb ONpeaesieHo Kak

dB/dt= VaullS.
MpoTokon pe3ynbTaToB
O6uwune napameTpbl: M3mepeHune
- M3MepeHns ob6bema UCCcefoBaHNA U KOOPANHAT €10 TPAHML....ccvcveriieiiiieiene e M;
- 3HayeHne MAKCVMA/IBHOIO YPOBHA UBMEHEHWA TPAOVNEHTA B
FTPALVEHTHOM BJITOKE ..ottt eh e e bbbt eb et e b e e e e e er e et e sneenneas MTn/m/mc.
MpeacTaBieHHble JaHHble AR Kaxaoro nuiamsuayansHoro FPAAVEHTHOIO BJ/1OKA:
- MaKCUMasTbHbIN TPAANEHT CUSTbI G+ MEX, G ,MM.ctiiiiiiiiieiie ettt sre s e e e eneeee s MTn/m:

- 3HayeHVe BpemeHu ckaTa npu nepeknoyeHun TPAOVNEHTHOIO B/IOKA mexay
MaKCUMasibHbIM YKa3aHHbIM rpagueHTomMm cunibl 1 MAKCUMAJIbHBIM YPOBHEM

NBMEHEHUA TP A LUEHT A ottt ettt ettt sae et e e et e eae e b e nie e e MC;
- KoopAuMHaTbl MecTONoNoXeHNs MakcuMmanbHoro BbIXOOA TPAOANEHTA ... M:
- 3HaveHne BBIXOOA TPALMEHTA B/ttt Tnlc.

51.105.3 OnpepgeneHne CMeLWEHNA IHePrMm pagnoyacToThbl

51.105.3.1 Temnepatypbl

TemnepaTtypHble npegesbl, onpegeneHHblie B 51.103.1 MOryT MCnob30BaTbCs, YTOObI MO/YyYMTb IKBUBA-
JIeHTHbIe npegesibl AR onepaunoHHbIX napametpos MP-OBOPYJOBAHWA. 3To onpeaeneHne fO/HKHO UC-
Nnosib30BaThb 3KCMepUMeHTa/IbHble AaHHble U YAC/IOBbIE MEeTOAbl (HanpuMep, KOHeYHble METOAbI 3/IeMeHTa).

51.105.3.2 OnpepgeneHve YINM

YMNM BCEIO TEJIA pgonxHa 6bITb onpegesieHa n3MepeHneM noraouweHHol PY-aHeprnm n maccol MA-
LUMNEHTA. ocHOBaHHOW Ha 3HayeHuwn, BBegeHHOM OMEPATOPOM, mnn Ha Apyrux nogxoAaswmx cpeacrsax.
MornoweHHasa PY-aHeprus, onpegeneHHas MP-OBOPYAOBAHVEM, nosmkHa 6biTb NpOBEPEHA N3MEPEHNEM
C MCNOJIb30BaHNEM OJHOIO N3 METO/OB, ONpeAesieHHbIX HUXEe, WM 3KBUBAJIEHTHOTO.

YNM YACTW TEJIA ponxHa 6bITb onpegenieHa ot YNM BCEIO TEJIA, npuMeHsAs yTBepXAeHHble Teo-
peTuyeckne UM amnupuyeckne Moaenu, ceasbisatowye YMM YACTU TEJIA ¢ namepernem OB bEMHOW PU-
MEPEAAIOLWEN KATYLIKW, maccy MALMEHTA v pasmep v nonoxenue MALUVEHTA. Moaxoaswas Moaens
ONsA onpefeneHvs BbicTaBneHHoW maccbl MALVEHTA, Hanpumep, AosxHa Mogenuposatb Teno MAUVEHTA
pa3sHo06pa3HbIMW OAHOPOAHBIMY UAuHApamMu. Pacnpegenenne MAKCYMANIBHOW YMM moxeT 6bITb onpe-
[e/IeHO TeoPeTUYECKUMN MOAENAMN UNN IKCNIEPUMEHTOM.

MpuknagHas mogens B cnydae YMNM UYACTU TENA u MAKCUMAIBHOWM YMM gomkHa 6bITh YTBEpPX-
AeHa NMpu CpaBHEHUU 3HAYEHWI, NMOSTYYEHHbIX U3 MOAenn ¢ TeMy daurypamu, KOTopble HernocpeCcTBEHHO [,0-
CTYMNHbI 419 N3MePeHns (Hanpumep, TemrnepaTypHoe pacrnpegeneHve B haHTome).

CoOTBeTCTBME [0/DKHO ObITh ONpefesieH0 NpoBepKaMu M3MepPeHui, 4To noATBepxJaeT onpegeneHve
YMNM no Bcemy agnanasoHy aHeprun. MP-OBOPYAOBAHWME cnoco6HO rapaHTMpOBaHHO 6e30nacHo gocTas-
NATb onepaunio B ykasaHHbIX npegenax YMNM.

MNMpuemnemble MeToAbl A1 onpeaesieHNs NOornoweHHon PY-aHeprum — 3To «MMMy/IbCHO-3HepreTuye-
CKUIA MEeToA» U «KalopUMeTpuyeckmnin MeToa».

MmNy nbCHO-3HEpreTU4eCcKuini MeTog

a) [lononHUTeNbHbIE OnpeaeeHns:

Yrosi OTKIOHEHUSA: YroN, Ha KOTOPbIA OTK/IOHAETCA MakKpOCKOMUYECKUI BEKTOP HaMarHM4yeHHOCTU saep
npu BO3AENCTBUN HA HUX UMNYNbLCOM PY-n3ny4veHus.

"nagawowasa 2 (“orwrard r): MMKOB3A 3HeprnA PUY-U3NyUsHUNA. NMOCTynalOW3A H3 BXO4 PY-KOTyW KW, KOraa
OHa HarpyxeHa TecT-o6bekTom No 2.

AoTpaxeHHaa 2 (“reflected r); MNKOB3A 3HBprNA PY-U3NyUYBHUNA. OTpaxeHHas OT PUY-KOTyWKWN. KOr43 OHI

Harpy>xeHa TecT-06bekTom Ne 2.
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PnPouasi 2 (Poiher 2' M11KOBaa sHeprus PY-n3nyyeHus. NorsoleHHas WM paccesiHHas rge-nméo B Cu-
cTeMe. korga PU-kaTyuwka HarpyxeHa TecT-o6bektom No 2. Hanpumep, B KBagpaTypHOW cucteme, nutaemori
yepes LI(—:‘TI:;IpeXBXOLI,OBbII‘/'I pa3BeTBUTE/Ib. — 3TO NMKOBasd MOLWHOCTb PLI-I/I3I'IyLIeHI/IF|. nogaBsaemas B 3KBUBa-
JIEHTHYHO Harpysky.

Ao6bekTa ("object)14Y UCTIA SHeprua PUY-U3NyusHUNA. MOMMOWBHHIA TBCT-O6bBKTOM No 2.

Puaryuxu (Pcoii); Ynctasa aHeprusi PU-nsnyyeHus, normnoweHHas nepegarolieli KaTywKkom npu AocTuxe-
HUN YKa3aHHOTO yrna OTK/IOHEHUA.

~nagatwan 1 ~forward |): NMukosaa 3HepfNA PUY-U3NyusHUA. MOCTynalOW3A Ha BXO PY-KSTyWKW. KOraAa
OHa HarpyxeHa TecT-o6bekTtom No 1.

AoTpaxeHHaa 1 (“reflected t); Mukoeasa OHBpINA PUY-U3NyuBHUA, OTpaxeHHaa OT PUY-K3TyWKWN. KOrg3 OH3
HarpyxeHa Tect-o6bekToMm No 1.

Anpoyasa 1 (Poiher |): MMKOB3A 3HBprNA PY-U3NyusHUA. MOrNOWBHHIA UNN paCCBAHHIA IrAs-NN60 B CUCTB-

Me, Korga PY-kaTylwka npakTM4eckn He HarpyxeHa. Hanpumep, B KBagpaTypHOW cucteme, NnutaeMoi yepes
YeTbIPEXBXOAOBbIN pa3BeTBUTENb. — 3TO MUKOBasA 3Heprusa PY-n3anyyeHusn. nogaBaemas B 3KBUBASIEHTHYHO
HarpysKy, Korga KaTyllika Harpy>xeHa TecT-o6bektom No 1.

8,: VIHAYKUMS MarHMTHOW cocTasrisilolwen PY-nons, ncnonesyemoro ans nonyyveHms MAFHUTHO-PE-
30HAHCHOTIO n3obpaxeH1s U B CNeKTPOCKOMUN.

b) NcnbiTaTenbHoe o60pyaoBaHne

TecT-06bekT Ne 1

TecT-06bekT Ne 1 mMcnonb3yeTcsa Npu KaiMGpoBKe Yr/10B OTK/IOHEHMS W onpegeneHun notepb B PY-
KaTyLKe UMMY/IbCHO-3HEPreTUYeCKMM MeTOAOM. TecT-06bekT Np 1 3anosiHAeTCca martepuasiom, n3obpaxeHne
KOTOPOro MOXeT 6bITb nosiyyeHo MATHUTHO-PE3OHAHCHbIM OBOPYAOBAHWEM, HO npoBOAMMOCTb
Martepuana fonxHa 6bITb MeHee 0.003 Cm/M. Bnarogaps HU3KOW 3/1eKTPUYECKOl NPoBOAVMMOCTU NoTepu B
06bEeKTEe He3HauuTeNlbHbI, YTO MO3BOJSET U3MEPATL NOTEPU HernocpeACcTBEHHO B PY-kaTyuwke. obecrneunsas
npu 3TOM MNpeHebpexnumo Masnble notepu B cucteme. TecT-06bekT Ne 1 Ao/IKeH UMeTb PU3NYECKN Masible
pasmepbl (N0 CPaBHEHWUIO C AIMHOM BO/MHbI PU-n3nyyeHnsa) n koMnakTHyto opmy. Ero o6bem fosmkeH 6biTb
MeHee 250 M. COOTHOLWEHME MaKCUMas/IbHOIMO Y MUHUMa/IbHOTO pa3mepoB TecT-06bekTa No 1 He JO0/MKHO
npesbiwarb 3.

TecT-06bekT No 2

TecT-06bekT Ne 2 — 370 06bekT. YIIM KOTOpOoro onpegensieTcs MMnyJsibCHO-3HEPreTUYeCckKUM MeTo40M.
Harpyska Ha PY-kaTylKy, co3gaBaemast 06beKTOM, f0/MKHA ObITb Takol Xe. Kak Harpyska, co3gaBaemas npu
o6cnepgoBaHun MALIMEHTA.

Ans YIMM BCEIO TENA — macca NMAUUNEHTA v gna YNMM FOJ1IOBbl — macca ronoBbl MOTyT 6bITb Ha-
3HayeHbl KaK 3KBUBaJIEHTHbIE MacCbl 3TOro (paHToMa.

c) Mpouenypa namepeHuin

1) I3mepeHnst NMKOBOI aHeprun PY-n3nyyeHnss MOXHO NPOBOAWTL C MOMOLLbIO ocuunorpada, obecne-
yMBaloLLEero n3MepeHne napaMeTpoB OAHOKPATHLIX U PeKO MOBTOPSAIOWNXCA UMMYNbCHbLIX CUTHA/I0B € MOJIOo-
COW NponyckaHus, npesblwatoLleli YactoTy PU-n3nyyeHnsa He meHee yem B 5 pas, 1 ABONHOIO HanpaB/ieHHOTo
OTBETBUTENSA, HanpaB/IEHHOCTb KOTOPOro npesblwaeT 30 Ab.

CoeAVHNTb HanpaB/ieHHbIi OTBeTBUTE b, OCuuNIorpad 1 gpyrne nNpubopbl A1 N3MEPEHUS SHeprum
C MOMOLLBI0 KOAaKCUasIbHbIX IMHUIA Nepefayn, MerLWwmnx BOSIHOBOE conpoTusneHe 50 OM. Kak nokasaHo Ha
pucyHke 105 nnu pucyHke 106. MNosiHoe BXOAHOE CONpPOTMBI/IEHNe ocuuanorpada Ao/HKHO 6biTb paBHO 50 Owm.
Ocuunnorpad A0/MKeH 6bITb pa3MelleH Tak. YTOObl UCKIOUNTL BAINAHNE HAa HEFO HABOAOK M MarHUTHOrO Nons.
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MpumevyaHue — Hacxeme He NpuBeAEHbI cornacyoLme Harpyskm 50 OM Ha Bxoge ocuusnorpada.

PurcyHok 105— Cxema usmepeHuii YIM kBaapaTypHOiA KaTywKy UMMYIbCHO-3HEPTETUYECKM METOAO0M

MpumeuvaHune — Hacxeme He NnpuBeAeHbl cornacytolme Harpyskm 50 OM Ha Bxoge ocuunnorpaca.

PucyHok 106 — Cxema namepeHuii YMM NHeHoI KaTyLKn UMMY/IbCHO-3HEPreTMYeckuM MeToAoM

2) Mpoueaypa n3mepeHuns

LIAT 1: pasamecTuTb TecT-06bekT No 1 B nsoueHTpe MP-OBOPYNOBAHNA.

LLIAT 2: npokasinbpoBaTth yron OTKNOHeHus. [lo/mkeH 6bITb MCMO/b30BaH CTaHA4APTHbIM MeTos, obecre-
umBaemMblii kaxabiMm N3FOTOBUTEJIEM (TEXHUYECKUMWU U/MNK NpOrpaMMHbIMU CpeAcTBaMu), YToObl yCTaHO-
BWTb Yro/s1 OTK/IOHEHUSA, TpebyeMblii ANA AaHHOT0 BbIGPaHHOrO TMNa CkaHNMpoBaHus. [Npu N3MepeHnsIX aHeprumn
c TecT-06bekTamn No 1 1 No 2 Ao/IKeH UCNob30BaTbCA OANHAKOBBIN Yron OTK/IOHEHUS.

LLUAI 3. 3anycTuTb BblpaboTKy NocnefoBaTelbHOCTM NMNYIbCOB PY-n3nyyeHns A9 CkaHMpoBaHUs, Bbl-
6paHHOW ANA namepeHuns YMNM. Y6eanTbCcs B TOM. YTO BPeMsi CKaHMPOBaHUA [OCTATOYHO AN NpOBeAeHus
HEOOXOAMMbIX U3MEPEHWUI, NNN YCTaHOBUTbL CKaHUpylolee YCTPOUCTBO B PeXUM BGECKOHEYHOro NoBTOPeHUS
nocnefoBaTes/ibHOCTU NMMY/IbCOB.

LLIAT 4: namepuTb MUKOBbLIM pasmax HanpsbkeHus ornbatouleli PY-konebaHuii (NPsSIMONA, OTpaXKeHHOM! 1
npoynx) ANA KaKA40ro nmnynbca B AaHHONM nocnefoBatelbHOCTU.

LUIAT 5: nsmepuTb ocnabneHvie saHeprum B AMHUM Nepegadn Mexay KaTylKoli Ans obcnegoBaHus Tena
n ocumnnnorpada u B KaHase 3KBUBaSIEHTHOW Harpysku.

LUATI 6. npeo6pa3oBaTb pasmepbl HaNPsXXeHUA NUKa-K-nvKy B adh(eKTUBHYIO IHEPIMI0 B NUKe Nynbca.
OdhdheKkTnBHaAA aHeprnsa B NuKe Nysbca, 3MepeHHOM B ocuuninorpade Vop2l8Z0.
raoe Z0 —  xapakTepHbI uMnegaHc iMHUM nepegaydn (BXOAHOW nuMmnegaHc ocuunnorpada);

Vpp — UM3MepeHHoe HanpshXeHue nuka-K-nuky.
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PaccunTaHHasa NnukoBasi aHeprus 4o/mkHa 6bITh NPOO6pPa3oBaHa B MMKOBYIO 3HEPruto, NPUBEAEHHYIO KO
BxoAy PY-kaTyLWwKn ¢ y4eTOM KOadhp1LMeHTOB oc/abneHnsa nuHum nepegaym n koadpduuneHTa ocnabne-
HUA Hanpas/eHHOro ocuunnorpada.

[Ana kBagpaTypHOW PY-kaTyLIKN

P nagaouwas ~ Pfm * ®1"®3*

AoTpaxeHHas ~ PrT A"2 ®g)>

p —P la
npoyas ~ oOT 4,

rge P, T~ najarowas sHeprus, nsmepeHHas Ha Bxofe ocuuinorpada:

pro - OTPaXeHHas sHeprus, nsmepeHHas Ha sxoAe ocuunnorpadga:

por - «MpoOYas» 3HEPrusi, M3MepeHHas Ha BXOAe ocuusinorpada:

a, — (pakuymoHHOe ocnabneHne aHepruun (He B geumbenax) nepegoBoro cUenHoro npubopa saHepruu:
hpakunoHHoe ocnabneHne aHeprum (Ho B feupmbenax) oTpPaXeHHOr o cLuenHoro npubéopa BnacTu:
hbpakunoHHOe ocnabneHne aHepruun (He B geunbenax) NMHUK NepegamMmm Mexay KaTyL Kol Tena
1 CUEMnHbIM NPU60oPOM:

aJ/l — ocnabneHve mexay UKTUBHLIM NOPTOM rpysa un ocuunnorpadom (= 0 Ansa nuHeriHolh PY-

nepejarouien KaTyLlKun).
B nvHMM nepegayun c paccornacoBaHHbIMUN AIHENHbIMKW KaTylkamu ocnabsieHne Bo3pacTaeT B 3a-
BUCMMOCTMU OT CTerneHn paccornacosaHus. [leicTBMTeNbHOe oc/iabsieHne a BbIYUCIAIOT No opmyrie

a=a0(R2+M2R),

a2
a’s -

roe a0 — ocnabneHue npn NosIHOM corjiacoBaHUn:
R — HanpsbkeHue NoCcTOAHHOE OTHOLUEHME BOJHbI.
MnKOBYIO 3HEPruio PKaTyLLKA. MOrNOLLEHHYO HenOpr)KEHHOVI KaTyLIJKOVI, BbIUNCASAOT No chopmyne
PKaTyUJKVI = Pna,qa»ou_\aﬂ 1° PoTpa)KeHHa;l 17 Pnpoqaﬂ 1

OTmevatoT, 4To Priaaatog, ,. POlpaxeHHasi,, Prpodas , nosiyveHbl U3 aKCNepuMeHTa, UCMNo/b3YIoLWero TecT-
061bekT No 1. MNMocne Toro, Kak HadyasibHble pa3mepbl cAefaHbl Ha TeCT-06bekT Ne 1, X NOBTOPSOT, UCMONb3YyA
TecT-06beKkT N° 2. YaansatoT TecT-06bekT No 1 13 KaTyLLK/, NoMeLLaloT TecT-06bekT N° 2 B M30LUeHTpe ckaHepa
1 nosTopstoT LWATW 4 1 6. TOT Xe camblii yro/l HaKOHeYHMKa A0/DKEH ObITb NCMO/b30BaH A1 TecT-06bekTa
N° 2. Kak 6bi1 MCNonb30BaH AN TecT-06bekTa No 1. BbIUMCASAIOT NUKOBYHO 3HEPrUto, MOr/IOWEHHYIO TecT-
ob6bekToM No 2. Po6betra (Pob™ t)

p p

P B p — —
‘obbekTa- najawuwas 2 [ oTpaxeHHas 2 nnpouyas 2 N KaTywWwKun-

3HauyeHus Priaga/lwps 2. PoTpamveHHa,, 2 M Priposian 2 nonyyeHbl B pe3yibTaTe U3MepeHunii ¢ ucnblraTeb-
HbIM 06beKkTOM 2. a PsaTyux— korga PY-kaTyllka HarpyxxeHa Ha TecT-06bekT No 1.

MNMocne 3aBeplleHUss NepeyvnceHHbIX N3MEPEHUI N BbIYMC/IEHNIT HEO6XOAMMO paccunTaTb 3HEPrUio
nmnynbca PY-M31yuBHMA. MOT/IOLLEHHYI0 06BbeKTOM, A/19 Yero onpefennTb cpefHee 3HavyeHue UMNysb-
COB /191 KaxAol hopMbl B MMMY/IbCHON NOCNef0BaTe/IbHOCTU U Hai TW 3KBUBANIEHTHYIO A/IMTENbHOCTb
NPSMOYTO/IbHbIX UMMY/IbCOB, VMEILWMX Te e YPOBHM MMKOBOW MOLLHOCTW, YTO 1 NnocnefoBaTe/lbHOCTb
OLleHMBaeMbIX MMMNY/IbCOB. 3Ta onepauus Ao/HKHA 6bIThb BbIMNO/IHEHA A5 K&XAOM0 Twna MMNybCoB B NM-
nynbCHOM nocnegoBaTeNbHOCT W (Hanpumep, Ans uMmnynscos 90eun 180°). SKBMBa/IEH T Hble NPAMOYTrO/bHble
MMMY/IbCbl AO/MKHLI UMETb TEe e MUKOBYHO MOLHOCTb W 3Hepruto, 4To U OueHUBaemMble UMMY/bCbl. Mpo-
[O/KNTENIbHOCT b NPAMOYIo/1IbHOro nmnysbca Wn svoyr onpegenaeTca UHTerpuposaHnemM rno BpeMeHu nm-
nynbca MarHWTHOW cocTaBnsowein PY nonsa B, ft), npyuBeaeHHOro K NMKOBOMY 3HadeHuto B Irvk

W,

npamayr B}I
LLI

Hanpumep, nMmnynbc Twuna sine (nam sin O/0) NpnbM3NTENbHO 3KBUBA/IEHTEH MO 3HEPrUM NpsMo-
YroflbHOMY UMMNY/bCY, UMEIOLLLEMY TY Xe MUKOBYIO MOLLHOCTb M TY Xe A/ TEeNbHOCTb, PaBHyH NosoBUHE
O/INTeNbHOCTU OCHOBHOIO flenecTka.

3Hepruio uvnynbca U,. BblUMcAsoT no opmyie

U

I«P obbekTa Wnpﬂmayr'
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O6LLyt0 CpeaHIo MOLLY/IOCTh P cpeaH. NOrfoLeHHy0 06 beKTOM Npu onpesenieHHOM neproja NoBTo-
peHusi MNyIbCoB TR. BbIUUC/IAIOT Kak CyMMY SHEPIUIA BCEX UMMY/IbCOB, OTHECEHHYIO K Nepuoay Ux noBTo-
peHus

PcpepH  1q

[na nocnegoBaTenbHOCTEM MMMYLCOB, FAe NEPUOS UX NOBTOPEHUS TOYHO He onpegeneH (Hanpu-
Mep. AN OAHOKPATHBIX MOC/efoBaTe/IbHOCTEN), O6LLYI0 CPeAHIO MOLLHOCTb BbIUCIAIT Kak CymMMy
9HEpruii BCeX UMNY/bCOB, NCMO/Ib30BaHHbIX NPY CKAHWPOBaHWW, OTHECEHHYIO KO BPEeMeHW CKaHMPOBaHUs S

P n
rcpbgH - g
YMNM TecT-06bekTa Ne>2 Maccoi, paBHOW M. BbIYMCAAOT Mo hopmyne

YMNM- PepegH,M -

d) Pe3ynbTaTbl namepeHuii n pacyetoB YIMM [o0/mkHbI 6bITb 3aHECEeHbl B MPOTOKO/, BK/AOYaOWmMiA B cebs
cnegytoume gaHHble 415 KaXKA0ro TeCT-06bekTa 1 KaX[0W NCNo/b30BaHHOW Noc/efoBaTelbHOCTU UMY/ IbCOB:

3Heprus nukosas nagatouas. Br;

JOHeprmna nNMKoBasa oTpaxeHHas. BrT;

OHeprusa noTepb B KaTyllKe Nukosas. BT;

Mpoune notepu aHeprum (NMKoBble). BT;

dopma nmnynbea,;

MapameTpbl NMMyY/bCa;

Yron (yrnbl) OTK/IOHEHUS, rpag;

MorpewHocTb N3MepeHnin MOLHOCTN. %.

[ANnTenbHOCTb 3KBMBa/IEHTHOTO NPSAMOYTO/IbHOIO MMMY/1bCa, MKC;

Mepuog NOBTOPeHNS NMMYNbCOB (BPEMS CKAHUMPOBAaHWUS), MC;

Macca TecT-06bekTa Ne 2. Kr;

[pyrve napameTpbl, Heob6xoANMble A1 06ecrneyeHns NoBTOPSAEMOCTHN Pe3y/ibTaToB.

MokasaHHasn YMNM. kotopas ynpasnseT MP-OBOPYJOBAHWEM. He meHee nsmepeHHon YMM, (y/n).

e) KanopumeTtpuyeckuii metog (tonbko ans YMNM BCEIO TEJIA MALMVEHTA)

McnbiTaTenbHoe o6opyaoBaHue

TecT-06bekT Ne 1

TecT-06bekT Ne 1 Ao/mKeH ObITb MCMbITaTe/lbHbIM O6BEKTOM, UCMO/Ib3YEMbIM B TEYEHME KaIMGPOBKM
YINIOB HakOHeYHVKa W B TeuyeHue omnpegenieHVs notepb PY-nepeparowieli KaTywku MMMAYbCHO-3HeEpPreTu-
YeckMM MmeToAoM. TecT-06bekT Ne 1 6yfeT 3anosiHeH MaTepuasiom, KOTOpbIli MOXET 6biTb 0oTO6paxeH MP-
OBOPYOOBAHUWEM. HO 4bs NPOBOAUMOCTb A0J/1XHA OblTb MeHble Yyem 0,003 Cm/M. OTO rapaHTUpYeT, 4YTO
noTepn paguoyvacToTbl 06bekTa He3HauuTeslbHbl, TaKUM 06pPa3oM, M3MepPEeHNsI MOTepb KaTYLKN BHOCAT He-
MHOrO B MOTEPU CUCTEMbI. TecT-06bekT Ne 1 6yaeT hn3nveckn MasieHbKMM 1 KOMNaKTHbIM Mo hopme. Uchbl-
TaTeNnbHbIN 06bEM 06bekTa A0/MKEH ObITb MeHbLue YeM 250 M. CaMoe A/IMHHOE U3MepeHne UcnblTaTesIbHOro
obbekTa [,0/HKHO ObITb He 60JIbLUE HEM B TPU pasa camoro KOpoTKoro.

TecT-06bekT Ne 3

TecT-06bekT N9 3 fo/mMKeH 6bITb KO/bLEBLIM UCMbITATe/IbHbIM 06bEKTOM, YIM KOTOporo AoJsikHa 6bITb
onpegeneHa, NCNosb3ys Ka/IOPUMETPUYECKN METOA. DTOT UCTbITaTe IbHbI 06BEKT [O/HKEH UMETb KaTYLLKY,
nopo6Hyo Harpyske MALIMEHTA. Ons onpegenennsa YNMM BCEIO TEJIA ucnbiTaTeflbHbI 06bEKT A0/KEH
MMeTb Harpysky, 3KBUBaJ/IEHTHYIO Macce YyenoBeka B ananasoHe 50 — 90 kr. ina onpeneneHns YNM roON0OBbI
3TOT MUCMbITaTEbHbI 06BHEKT A0/HKEH MMeTb Harpysku, sKkBMBasieHTHble Macce ronosbl MALWEHTA B npege-
nax PU-MEPEAAIOWEN KATYLLKA FOJIOBbLIl. B nepsom cnydae macca MALIVEHTA n Bo BTOPOM criyyae
Macca rosioBbl MOryT 6bITb Ha3HayeHbl Ha paHTOM (3KBMBasIeHTHass Macca paHToma. Adequivaien|). Konbuo
[O0/THKHO ObITb AOCTATOYHO LUMPOKMM, YTOObI NOAYYNTb TeCT-06beKT Ne 1.

NMpumeyaHne — Hanpumep, cam haHTOM MOXET 6bITb 3aM0/IHEH BOAHLIM PaCTBOPOM MOBAapPEHHO COMK, KOH-
LieHTpaLums KOoToporo Ao/hkHa obecneynTb NPOBOAMMOCTb, NO3BO/IAIOLLYIO MPOBOAUTL NOrPYXeHNe, OnpeaesieHHOe Bbllle.
3anosHALWWMIA pacTBOP MOXeT Taikke CoAepxkaTb matepuan pasbasfieHus, Tuna xiopuaa MapraHua. MosHbii 06bem
UCMbITATE/IbHOTO 06BEKTA MOXET GbITb MEHbLLE YeM 25 /1. UCTIbITATE NbHbIA 06HEKT NOIHOCTLIO PACMONIOKEH B Npefenax
3pchekTnBHOW 06nactn PY-nons PY-nepepatolueli KaTylikn (TO eCTb reoMeTpuyeckast A/iHa UCnbITaTeslbHOro 06beKTa
MeHee 3(PPEKTUBHON A/IMHBI KATYLLKN).
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TennoBas MHEPLMOHHOCTb TecT-06bekTa Ne 3 o/mKHa 6bITb TaKoW, YUTOGbLI MPEBbIWEHME ero TeMmnepary-
pbl HaZ TeMnepaTypoli okpyxatoLleli cpeabl Ha 2 °C coxpaHanochk B npegenax + 5% B TeyeHMe O4HOro yaca.

N3mepeHne Temnepartypbl

[ONA n3mepeHns HayanbHOM 1 KOHeYHOW TemnepaTyp TecT-o6bekTa No 3 cnegyeT ncnosib3oBaTtb Npu6o-
Pbl C MNOrPeLHOCTLI0 n3MepeHnsa He meHee 0.1 °C B npegenax ot 15 “C go 45 °C. MNpnbopbl He 06513aTesIbHO
OOJ/DKHbI 6bITb YCTONUMBBLIMU K BO34eACTBUIO PY 3/1€KTPOMArHUTHOTO Y NOCTOSAHHOIO MarHUTHOro nonei. Hau-
60nee NOAXOAALMMUN ABNSAIOTCA CPeACcTBa N3MEPEHUI TeMnepaTypbl HA OCHOBE TEPMONAapHbIX 1 TEPMUCTOP-
HbIX N3MepuTenbHbIX Npeobpa3oBaTenei.

0 OpraHusaums ncnblTaHMA

Pa3smellaloT o6opyaoBaHne 415 n3MepeHusa TemnepaTypbl B yA406HOM MecTe Ha yfasieHun OT MarHuTta
(8NA nCkNOYEeHMA NOrpeLlHOCTeR, KOTopble MOTryT OblTb 06YC/I0BEHbl MarHUTHbLIM MOMeM) Takum 06pa3om,
4TO6bI 06ecneynTb BbICTPOE U3MepeHne TemnepaTypbl TecT-06bekTa No 3 40 1 noc/ie CKaHMPOBaHWA.

Mpu ckaHnpoBaHUN UCMNOIb30BaThb PU-KaTyLKY A8 nccnegoBaHnsa BCero Tesa: yicio PY-umnyibcos
[0/MKHO obecneunBaTb AOCTATOYHO NPOAO/IKNTENbHbIN NEepnos CKaHMPOBaHWUA, ANA TOro 4YTobbl TecT-
06bekT Ne 3 Harpencs 4o TemnepaTypbl, NO KpaiHei Mepe, B 20 pa3 nNpeBbILLaloLLEel NOrpewHoOCTb Npu-
60pa ansa namepeHns TemnepaTypbl. O6bIYHO BO3Ae/iCTBME HA 0O6bEKT B TeuveHne 14 npu YIMNM. paBHoO
1 BT/Kr. npuBOANT K CpeaHeMy NoBbilWweHnto TemnepaTypbl 0.86 °C (0.0143 aC/MWUH) Npy OTCYy TCTBUK Te-
nnoBbIX NOTepb. Yem 60/blle TemnepaTypa Harpesa 06bEKTa, TEM MeHbLUE MOrpellHoCTb U3MepeHns
npeBblLIeHNs TemMnepaTypbl, HO 60/bLUe NOrPeLHOCTb, 06yC/I0B/eHHas POCTOM NoTepb Tenna.

n) Mpouenypa namepeHnsa YN

LWWAI 1) YcTaHaBnMBalOT TeCT-06bekT Ne 3B M30OLBHTPE MarHMTa Npu BbIKHOYEHHOW CUCTEME ero
npoaysa.

LWWAI 2) N3>nepstoT HavyasibHYO TemnepaTypy B KaHasle MarHMTa v HayaslbHyt0 TemnepaTypy B Mo-
MeLLLeHUM ANA CKaHNPOBaHWUA.

LWAT 3) M3BnekaloT TecT-06bekT NO 3 1 Tpu pa3a nepesBopayvmBaldT €ro 418 ypaBHOBeLUMBaHUSA
TemnepaTypbl NO BCEMY O6bEMY.

LIAT 4) N3mepsatoT HavasibHytO TemnepaTypy T, TecT-06bekTa No 3. BBOAA BHYTpPb €ro usmepu-
TeNbHbI Npeo6pa3oBaTeNb. HayanbHaa TemnepaTypa B MarHuTe AO/DKHA OT/iMyaThbeca OT Temnepa-
Typbl TecT-06bekTa . He 6onee yem Ha 1eC.

LLIAT 5) BbicTpo BO3BpawaoT TecT-00bekT Ne 3 B M30UEeHTP MarHMTa v nomMeLatoT BHYTPb ero
TecT-06bekT No 1

LLIAT 6) KannbpytoT yron oTkA0OHeHus. JomkeH OblTb UCNOMb30BaH CTaHgap THbIN MeToga, obecne-
ynBaemblii KaxabiM N3FOTOBUTE/NIEM (TeXHUYECKMMN U/ NPOTrpaMMHbIMU cpeacTBaMn), YTo6bl ycTa-
HOBUTb Yros OTK/IOHEHUs, TpebyeMblii AN AaHHOTO BbIGPaHHOI0 TUNa CKaHNPOBaHMS.

LUAT 7) CKaHMpPYKOT TecT-06beKTbl C AOCTaTO4YHbIM ANnsA obecrneyeHnss Tpebyemoin TOYHOCTU U3-
MepeHuit uncriom PY-nmnynbcos (cM. nepeyncrieHue f).

M3BnekaroT TEeCcT-00beKThbl U3 MarHNTa U U3MePS0T KOHEYHY TemnepaTypy T, BHyTpu TecT-
06bekTa Ny 3noc/e TPeXKPaTHOro ero nepesepTbIBaHNS.

Ecnn T,- T meHee 2 °C. akCnepuMeHT creayeT NpoAo/HKMTb, BO3BPATMB TeCT-00beKThbl B KaHaN
MarHuTa 1n BO306HOBMB CKkaHMpoBaHue. [1na obecneyeHns TpebyemMoli TOYHOCTU BpeMs M3MepeHnss TeMm-
nepaTypbl cnegyeT BblYeCTb U3 06LLEro BpeMeHU nccnefoBaHuii.

N3MepnTb KOHeYHble TeMnepaTypbl B U30LEHTPO MarHnTa v B NOMeLLLeHUN ANA CKaHUpoBaHua. Ecnu
TemnepaTypa B MOMELLEHUN WM B MarHUTe nameHseTcs 6bicTpee yem Ha 0.5 °C 3a 1 4. aKCNepumMeHT
[0/KeH 6bITb MOBTOpPEH Npu 6onee cTabuNbHbIX TemMnepaTyPHbIX YCNOBUSX.

OHepruto U. K. NOr/0WEeHHY0 TOCT-06bekToM N9 3. BblUMCIAOT no hopmyne

U =Me (Tf - TJ,

raeM  — macca pacTBopa, Kr;
C — yfAenbHas TennoemkocTb pacTBopa. [x/(kr °C).
CpefHiolo MOLLIHOCTb P BT. 3a nepnof ckaHMpoBaHus t. C. BbIYUCAAIOT No opmyne

P=1Ll.
JeicTBUTENBHYIO YINM TecT-06bekTa BblUNCIAKT No popmMysie
YMM = P/M.
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Kaxxywyytoca YTMkam BblUMCNAOT No popmyne
YMMyax = P/M 3xavo.

roe Maxevia— macca Tena NMNAUMEHTA, mogennpyemMoro TecT-06bekToM Ne 3 (B NpeanonoXeHnn, 4To
[OCTOBEPHOCTb Takoro MoeMpoBaHusa NoATBeEPXAEHA B XO4e HE3aBUCUMOW NPOBEPKN),

h) Pe3ynbTaTbl NU3MepeHuii n pacyeToB AO/MKHbI OblIThb 3aHeCeHbl B MPOTOKO/1, BKKOYaloLWWi cnegy-
loLme AaHHble.

HauyanbHas TemnepaTypa TecT-06bekTa No 3. “C:

KoHeuyHasa TemnepaTypa TecT-06bekTa No 3. °C:

HauvanbHas TemnepaTypa B kaHane marHuTa. BC:

KoHeuyHasa TemnepaTypa B KaHane marHmTa. eC;

HavanbHas TemnepaTypa B MOMeLLLEeHUN A1 CKaHupoBaHus. °C:

KoHeuyHas TemnepaTypa B NOMELLEHUM A8 CKaHpoBaHus. °C:

Macca TecT-06bekTa No 3. Kr.

Macca Tena, mogenupyemoro TecT-o6bekToMm Ne 3 (M3yB). Kr:

EmMkoCcTb TecT-06bekTa No 3. n:

MabapnThbl TecT-06bekTa Ne 3. m;

XapakTepucTukn PY-MMnNynbLcos:

Yron oTK/IOHEHWS, NCMO/b30BaHHbIN NPY UCCnefoBaHnn, rpag,.

Mepwnog nosnopBHUA nMnynscos (TR), Mc:

Mepwnog axa (TE), mc:

Yuncno cpesos:

KonmyecTBO 3X0:

O6Lee BpeMs CKaHNPOBaHUs, C:

[Apyrve napameTpbl, HeO6X0ANMbIE /19 06ecrneyeHns NoBTOPAEMOCTU:

YMNMkax. B/kr-

MokasaHHasa YNMM MP-OBOPYAOBAHUA. B/kr:

MorpewHocTb, TuUn npubopa, N3MepsoLEero TemMnepaTypy, U ero MecTOrMnoJIOXKeHNe BO BPeMS U3-
MepeHUs:

MokasaHHasa YMNM. koTopoi ynpasnseT MP-OBEOPYAOBAHUVE r YTMMkax. y/n.

PA3JEN OEBATbLIN. HEHOPMA/IbHASA PAEOTA U YC/IOBUA HAPYLLEHNS;
NCMbITAHNA HA BO3JAEVACTBUE BHELLUHUX ®AKTOPOB

MprMeHAIT pa3aen obLero cTaHAapTa, 3a UCK/IYeHNeM

52 AHomanbHas paboTa v fedeKT COCTOAHUSA

52.1 [jonosiHeHwWii

Be3onacHoctb MP-OBOPYAOBAHWA unsnoxeHa a yactu 52 IEC 60601-1-4.

Bcs nHopmaums 0 BO3MOXHbBIX pUCKax AoskHa 6bITb BKtoveHa B MHCTPYKLU WKW MO 3KCMNNYATA-
LUWWN. TpeboBaHuA K dhainam pucka B MTHCTPYKUWW MO SKCNNYATALMN n3noxeHsl B IEC 60601-1-4.

MporpammMHoe KOHTpoO/Mpytolllee obecneveHne U MUKPONPOrpaMMUpyeMble KOHTPOJIIEPbI [O/DKHbI
6bITb 06ecneyYeHbl 3aWmnToN OT AOCTYyNa HeyNOSIHOMOYEHHbIX JInL,.

MpumeuvaHune — HepaspelleHHble N3MEHEHVA K MPOrpamMMHOMY OBECTIEHEHNIO W MPOorpaMM1pyeMoMy 060-

PYLOBaHMKO MOTYT CO34aTh onacHble ycrioBus 1 MoryT caenatb MP-OBOPYAOBAHVIE HeCOOTBETCTBYHOLLMM TpeboBaHM-
AM HaCTOsILLEro ctaHgapTa.

PA3JEN AECATbIN. TPEBOBAHNA K KOHCTPYKLMI

MpUMEHSIIOT pa3gen o6uiero cTaHaapTa, 3a UCK/oUYeHnem

59 KOHCTpYKLMA U MOHTaX

MNMpumeHsOT pasgen obLiero ctaHgapTa, 3a UCKIIYeHnemM
JAononHeHne
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59.101 KpuoreHHble XUAKOCTU U rasbl

MP-OBEOPYAOBAHWE co cBepxnpoBOAALWMM MarHUTOM A0/DKHO ObITb OCHALLEHO NpubGopamMu A5 KOH-
TPONSA YPOBHSI KPUOTEHHbIX XUOKOCTEIA.

B NHCTPYKUWW MO SKCMNNYATALWW nonxHbl 6bITb N3N10XeHbl Tpe60BaHUS OTHOCUTEIbHO KPUOTeH-
HbIX XWOKOCTEN M ra3os, NOsSyvYeHHbIX Nno 6.8.2. nepeuncnenue ff)
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MpunoxeHus obuiero ctaHgapTa NPUMEHSIOTCS, KPOMeE:!

MpunoxeHve L
(cnpaBo4yHOE)

Ccblnkn. My6amkaummn, ynoMmaHyTbie B HACTOALWEM cTaHgapTe

3ameHa:

IEC 60601-1-2:2001~ Medical electrical equipment. Part 1-2. General requirements for safety. Collateral standard:
Electromagnetic compatibility. Requirements and tests (MeamupHckoe anekTpuyeckoe obopyaoBaHve. YacTb 1-2. O6wme
Tpe6oBaHVs K 6e30MacHOCTU. [IONOMHSAOWMIA CTaHAaPT. 3eKTpoMarHUTHas COBMECTUMOCTb. TpeboBaHMS 1 UCTIbITaHUS).

JlonosnHeHve:

IEC 60651:19792) Sound level meters (M3mepuTenn yposHs 3ByKa. (LLlymomepbl))

M3meHeHve 2 (2000)2)

M3meHeHue 1(1993)2)

IEC 60788:1984 Medical radiology — Terminology (MeanumHckasn pagvonorvsi. TepMUHOMOTAS)

IEC 60804:200C®) Integrating-averaging sound level meters (V3mepuTenn ypoBHS 3ByKa UHTErPUPYIOLLME YCPeaHst-
toLme)

1ISO 3846:19893! Liquid flow measurement in open channels by weirs and flumes: rectangular broad-crested weirs
(M3MepeHne NOTOKa XUAKOCTY B OTKPbITbIX KaHa1iax C MOMOLLHO SIOTKOB 1 BOAOC/IMBOB. VI3MepuTebHbIN MPAMOYrosbHbI
CBOOOAHbIA BOAOC/IVB C LLMPOKUM MOPOroM)

ISO 3864 Safety colours and safety sings (LiBeTa 1 3Hakv 6e30nacHOCTH)

1ISO 1999:1990 Acoustics: determination of occupational noise exposure and estimation of noise-induced hearing
impairment AkycTuvka. (OnpegeneHvie BO3AENCTBUSA LLyMa Ha paboyem MecTe 1 OLeHKa ero BNSHUA Ha yXyALLEHME CyXa)

1ISO 7731:198641 Danger signals for work places: Auditory danger signals( CurHasibl onacHOCTU A/151 paboumx MecT.
CurHasibl OrnacHOCTY 3BYKOBbIE)

3ameHeH. JelictByeT IEC 60601-1-2:2007.

3ameHeH. [eiictBytoT IEC 61672-1:2002 1 IEC 61672-2:2003.
3* 3ameHeH. [erictByeT I1SO 3846:2008.

3ameHeH. [elictyeT ISO 7731:2003.
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Mpunoxexne AA

(cnpaBoyHoe)

MpuMepbl Npeaynpexaalnwmx 1 sanpelawmx 3Hakosl)

Mpeaynpexaawouni sHak
MpeaynpexaeHve o NosBEHUM CUIBHOTO MarHUTHOO Noss

Mpeaynpexaarwmnii 3Hak
MpepynpexaeHve o NOsIBNIEHNN HEMOHU3UPYIOLWETO U3/yUYeHUst

3anpeuwarouwmnii 3HaK
3anpeLeHo 1cnob30BaTh A/ YeNI0BEKa C KapAMOCTUMYISTOPOM

3anpeuwatoumii 3HaK
3anpeLeHo 1Cnosb30BaTh A/151 Ye/IOBEKA C META/I/IMUYECKUM UMMNIaHTaHTOM

3anpewarnwmnii 3Hak
3anpeLLeHo UCNosb30BaTh /151 YeNI0BEKA C MaTesl/INYeCKUMU YacTAaAMU Un
yacamu

11 LiseTa 1 dhopma npeaynpexaatoLLyx 1 3anpeLuatoLmx 3Hakos B3sTbl 13 8.3 1 8.2 1ISO 3864.
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MpunoxeHne BB
(cnpaBoyHoe)

O60CHOBaHME TEPMUHOB
1 Tpe6oBaHMNn HaCcTOsILEro cTaHgapTa

HwxXe npvBeaeHb! MOACHEHNS K HEKOTOPbIM Creunnyeckum TepMUHaM, NMPUHATLIM B HACTOSILLEM CTaHZapTe, w
060CHOBaHVe TPeGOBaHWIA.

2.12.101 MATHUTHBIA PEBOHAHC

AAsneHve saepHoro MAFTHUTHOITO PE3OHAHCA BO3HVKaET, eCc/iv YacToTa 3/1eKTPOMArHUTHOrO 13/1ydeHust, BO3-
[OeliCTBYIOLLEro Ha rpymbl aTOMHbIX SAeP, KOTopble NMOMeELLEHbl B MOCTOSIHHOE MarHWTHOe Morie, COBMaJaeT C YacToTO
npevieccum (J/lapMopoeoii HacTOTOM) 3TUX SAep B AaHHOM MarHUTHOM rofsie.

2.12.103 MEAVNUNHCKOE HAB/TIOAEHVE

MEANUNHCKOE HAB/IFOAEHVE TpebyeT KBarNULIMPOBaHHOM OLEHKM MEAULIMHCKMM CMELMaIMCTOM, MEHOLLMM
onbIT MAFHUTHO-PE3OHAHCHbIX OBC/TEAOBAHWUI, COOTHOLLEHUS PUCKA'NONb3bI A/151 JAHHOTO KOHKPETHOrO 06C/e-
[0BaHNsA; AOMYCTUMO Takke 3ak/loueHne MeHee OMbITHOro Bpada, uUto MALIEHT oTBeuaeT psdy OGbLEKTUBHBLIX KpuTe-
pueB, cchopMyIMPOBaHHBIX KBaUTMOULIMPOBaHHBLIM CrELasIMCTOM OTHOCUTEIbHO cocTosiHWS MALIVIEHTA v napaveTpoB
ckaHvpoBaHus. Mpyu MEANUNHCKOM HAB/IFOAEHUN MoxeT noTpeboBaTbCs UHCTPYMEHTa IbHbI MOHUTOPUHE (M3no-
nornyeckoro coctosiHma MAUVEHTA (M3MepeHre HacToTbl CEPAEYHbIX COKPALLEHWI U apTepUasibHOrO AaB/IEHUS, 3M1eK-
Tpokapanorpadms, OKCUMETPUA U T. 4): CM., OHaKO, Mepbl NPeAOCTOPOXHOCTY, YKaszaHHble B 6.8.2. nepeuncreHve bb).

2.101.1 YAENbHAA NOrMOWEHHAA MOLWHOCTbL (YMM)

YMNM 3aBUCKT OT YacToTbl PY-u3nyyeHns (B NepBoM MpUGAMKEHMM OHa NPOMOpLUVOHasIbHa KBaapaTy 4acToTbl),
hOpPMbI U YMCNa BbICOKOHACTOTHBIX MMM IbCOB, /IMTENIbHOCTU N HYaCTOTbI MOBTOPEHMS MMIMTY/IbCOB, & TaKKe TUMa BbICOKO-
YaCTOTHOWM KaTyLKW. BaxHbIMU 6rodmanyeckumm chakTtopamm SBSKOTCS; 3/1eKTpryeckas NPOBOAVMMOCTbL OGMOTKaHW, ee
N/I0THOCTb; UCCNeayemMas aHaToMmMyeckass 06/1acTb; TUN BUoTKaHu (Hanpumep, no crenenn PY-n3nydeHns) n macca Tena
MAUNEHTA.

6.8 IAKCIMNTYATALMOHHbIE JOKYMEHTbI

MoMUMO 0BbIMHBIX TPeGOBaHWIA, Kacarowmxcs MoHTaxa MAMHUTHO-PE3OHAHCHOIO OBOPYAOBAHWA, cne-
OyeT yuTbiBaTb BO3MOXHOE B/IMSIHME PACrOfIOXEHHbIX BOMM3N HEro O6BLEKTOB Ha OAHOPOAHOCTL MAarHWTHOrO Mosis, a
TaKkKe BNMsHWE CO34aBaeMbIX UM MarHUTHbIX NOJe paccesHVa Ha apyroe o6opygoBaHue. MoCTOsHHOe MarH1THOe Morne,
co3gasaemoe MAIHVUTHO-PESOHAHCHBIM OBOPYAOBAHVEM, MOXeT oka3biBaTb CU/IbHOE MpUTArMBatolwee 1'nm
BpalatoLlee aelictere Ha heppomarHUTHbIE MacChl BHYTPU U Ha noBepxHocTn Tena MAUVEHTA win B6nv3n mMarHuTa.

BbICOKOYACTOTHbIE 3/1EKTPOMarHUTHble ross, co3gasaemble MATHNTHO-PE3SOHAHCHBIM OBOPYAOBAHVIEM,
MOryT BO3AElCTBOBaTb Ha G/m3nexalupe TeXHUYECKMe CpeacTBa, a Takke Ha 3/1eKTPOHHble npubopbl MAUMEHTOB,
OlMNEPATOPOB wwm apyrux nvu,. Haxogawmxca Hepasieko ot MATHUTHO-PE3SOHAHCHOIO OBOPYJOBAHUA.

6.8.2 WNHCTPYKLUMW MO 3KCMNYATAUUN

MHcTpykumm no akcrtyaraumm MAFHUTHO-PE3OHAHCHOIO OBOPYJOBAHWA, cocTaBneHHble B COOTBETCTBUN
C HaCTOSALLMM CTaHAAPTOM, UrpatoT BaxHYHO posib B ob6ecnedeHun NMOJIb30OBATE/IA Heo6Xxoammoli HdopMaLmeni.

OTHocuTenbHO 6e3onacHocT NMAUVIEHTOB 3Ty OKyMeHTbI A0/MKHbI COAepXaTb CreuvasibHyr0 MHADOPMaLMIoO O
MeTogax oTéopa v npegsapuTenibHoro obenegosaHna MAUVEHTOB u metogmkax MEAVLVMHCKOIO HABKOAEHUA
NMAUMEHTOB npu ncnosns3osaHn MAIHNTHO-PE3OHAHCHOIO OBOPYZIOBAHWA B KOHTPO/IMPYEMbIX PEXUMaxX pa-
60Tbl. & TaKKe O Mepax IKCTPEHHOM MeANLIMHCKOM nomoLLy (Npy Heo6XoaAMMOCTI).

Y10 KacaeTcst 6e30MacHOCTV O6C/TY>MBAIOLLIErO MepcoHasa, aHa/10rMyHble JOKYMEHTbI JO/MKHbI COAepKaTb Creum-
a/bHYH0 MHAopMaLMio 06 obpaLLeHNM C 3MEKTPOHHBIM 060pYAOBaHNEM WU MeTanMyeckmn npeametamn B 30OHE
KOHTPOJIMPYEMOI'O AOCTYNMA, a Takke 06 MCrosb30BaHNM KPUOTEHHbIX XXUAKOCTel 1 ra3os, ecniv B MATHUTHO-PE-
30HAHCHOM OBOPYNOBAHUW 1cnonb3yeTcs CBEPXMPOBOAALLNIA MarHuT.

6.8.2. nepeuncneHve aa), OTBOP NAUVEHTOB

MATHUTHO-PE3OHAHCHOE OBC/TIEAOBAHWE co3gaeT NocTosiHHOe MarHUTHOe rosie, rpagvieHTHoe nepemeH-
HOe MarHUTHOE MoJie U BbICOKOYACTOTHOE 3/1IeKTpomarHuTHoe rnose (1), (2]. MocTtosiHHoe MarHUTHOE Mosie MOXET Mpo-
M3BOAUTb CU/IbHOE MeXaHW4eckoe BO3AelCTBME (Cvia BTArMBaHUS U?WIM BPALLAIOWMIA MOMEHT) Ha npeameTbl 13 doep-
POMarHUTHbIX MartepuasioB. pagveHTHOe NepeMeHHOe MarHUTHOE Mosie U BbICOKOYaCTOTHOE 3/1EKTPOMAarHUTHOE rosie
N0 3aKOHY 3/1EKTPOMAarHUTHOM MHAYKUMN BO3BY>KOAKOT 3/1IEKTPUYECKUE MOMS, KOTOpble MOMyT HarpeBaTb MeTasl/Inyeckve
npeaMeTbl 1 BUOTKaHW BC/IEACTBME NPOTEKAHUS MO HUM BUXPEBbLIX TOKOB W. Camoe [/1aBHOe, CO34aBaTb 3/1eKTPOMarHuT-
Hble Nomexy paboTe pas/IMUHbIX SMEKTPOHHBLIX YCTPOMCTB, B TOM YAC/IE KapANOCTUMYIATOPOB. MOHATHO, YTO CTeneHb Ha-
rpeBa GVOTKaHel 1 pacrosfIoKeHHbIX B Tesle YesioBeka METa/I/TMHYECKX NPeaMETOB 3aBVICUT OT BPEMEHW U MHTEHCUBHOCTU
BO34ENCTBUSA.

VIHOpoAHbIe Tesla MOryT Takke yxyawars Xxapakrepuctukn MATHUTHO-PE3OHAHCHOIO OBOPYJOBAHNA. Me-
TaMyeckue nNpeameTbl, NOroWasa YacTb SHePrum NepeMeHHOro MarHUTHOrO 1 BbICOKOYACTOTHOrO 3/1eKTPOMarHUTHOrO
Mosiei, UCKadKatoT 3TV MOJIS U BAIMSIKOT Ha paboTy reHepaTopoB. Kpome Toro, dheppoMarHUTHbIE MacChbl MCKakatoT OHOPOA-
HOCTb MOCTOSIHHOrO (OCHOBHOI0) MarHUTHOrO MO

34



FOCT IEC 60601-2-33—2011

Mostomy cuutaetcs, uto MAFHUTHO-PE3OHAHCHOE OBC/IEAOBAHWE npotusBonokasaHo NALVIEHTAM c me-
Ta/VTMHECKMMU MMNIaHTaTaMn UM UMMJIaHTaTammy C 3N1EKTPUYECKMM, MarHUTHBLIM 1 MEXaHUYECKVM yrnpas/ieHneM (Hanpu-
Mep. kapavocTumynaTopamu), a Tarke NMALIVIEHTAM, KoTopble NOAK/MYeHbI K HApY)XHbIM CCTEMaM Xm3HeobecneyeHns
C 3/1EKTPUYECKNM, MarHUTHBIM Y MEXaHNYECKUM YMpaB/ieHNEM.

CkaHuvpoBaHVe npoTmBonokasaHo MAUVEHTAM c 3axvmamu Ans neveHns BHYTPUYEPENHOW aHeBpU3MbI, eC/in
Bpay CUUTAET, YTO 3aDKUM BbIMOSHEH U3 META/T/IOB.

Ocobble NpegocTopoXHOCTU Npy ot6ope MALUMEHTOB ansa MATHUTHO-PESOHAHCHOIO OBC/IEAOBAHUA
TPebyroTCA B CrIeAyHOLLMX Cry4asiX:

- ecnv MNALUVEHTY nMnaaHTYpoBaHbl XMpypryeckye (reMocTaTnieckme) 3axumMbl Win Apyrve nsaenvs ns metast-
JI0B. 1 OCOBEHHO 13 (heppOMarHeTUKOB:

- ecnn 8 Teno MAUMEHTA Bcuny ero npocpeccum wim Buaa AeaTesibHOCTU UK Mo ApYTM NpUYMHaM MOr Criy4daiiHo
nonacTtb heppoMarHUTHbI W APYTroA MeTaUIIMYeCKNiA NpeameT:

- ecnn peyb MAET O HOBOPOXAEHHBIX WM MIafeHLax (415 KOTOpbIX NPy BPeMeHW, Heo6xoAMMoM /18 cbopa JaH-
HbIX. He 0becneyrBaeTCca Tpebyemasi 6e30MacHOCTb):

- ecnm y MAUVEHTA vimeeTcsl MOCTOSAHHO HaHeCeHHbIN Makusx B 061aCTV [1a3 Wi TpUM Ha nnue (T7I0xeT BO3-
HVIKHYTb CWIbHOE pa3fpadkeHvie BeK);

- ecnin y NAUMEHTOB HepocTaTo4HO 3hheKTMBHO paboTaeT cmcTema TepMoperynmpoBaHus (Hanpumep, Y HOBO-
POXAEHHbIX. MM1aAEHLEB, POAVBLLMXCA C HEAOCTATOYHOM MACCOM, HEKOTOPbIX OHKOJIOMMYECKMX 6O/TbHBIX):

- ecnv NMAUMEHTY vMnnaHTMpoBaH NpoTes cepaeyHoro KianaHa;

- 6epeMeHHOCTb: cTeneHb 6e3onacHocT MAMHUTHO-PE3OHAHCHOIO OBCNEAOBAHUA gns ambpuoHa 1
YTPOGHOTO M/104a OKOHYATesIbHO He YCTaHOB/IeHa. B KadaA0M KOHKPETHOM cyyae TpebyeTcst KBa/MhULmMpoBaHHas OLieH-
Ka (C y4eTOM a/IbTePHATVBHbIX PELLEHUIA) OMbITHOMO CreLnanmcTa, NPeBbILLAET /M 3HAYMMOCTb 3TOr0 UCC/Ie0BaHUS OXW-
[aemyto cTerneHb pucKa.

6.8.2. nepeumncrieHvie bb). YPOBH MEAVNLIMHCKOIO HAB/IFOAEHWA MAUMEHTOB

Ocobble Mepbl! MPeAOCTOPOXHOCTM NPY NPOBeAeHWN 06C1eA0BaHUS C TOUKW 3pEHVSE HEOOXOAUMOCTU MeAULIHCKOTO
KOHTPO/IAA MPYHUMAIOTCA B C/IeAYyHOLLMIX Cydasix:

- ecnn y NALUMEHTA noBblileHHasAs BEPOATHOCTb OCTaHOBKM cepaua;

- ecriny MALMEHTA BO3MOXHO pa3BuUTME NPUCTYINOB W peakumii KnaycTpodiobum;

- B OTHOLWeHUN MALUMEHTOB, cTpagatowpmx cepaeyHo HeAOCTaTOHHOCTBIO, SINXOPAA0UHBIMU COCTOSHUSMU U He-
[0CTaTOYHbIM MOTOOTAESIEHVEM;

- B oTHoweHun NMAUMEHTOB, Haxopawmxcs B 6ecco3HaTe/lbHOM COCTOSIHUM, C HeypaBHOBELLEHHOV MCUXMKON,
npe6bIBatoLYX B CU/TbHOM 3MOLMIOHa/IbHOM PacCTpOICTBe, a Takke 60/bHbIX, C KOTOPbIMU HET BO3MOXHOCTY MOAAEPXU-
BaTb O6LLEHVE;

- ec/in 0bcnefoBaHnsa NPOBOAATCA B NMOMELLEHWI, TAe TeMnepaTypa Bo3ayxa npeBbillaeT 24 X . a oTHocUTe IbHas
B/TXHOCTb 60/1ee 60 %.

6.8.2. nepeuncnenve cc). SKCTPEHHAA MEOVLIMHCKAA NMOMOLLb

HeobxoamMmo yaenntb BHUMaHue 6e3onacHocTy MALIMEHTOB, HyXaatoWwMXCA B SKCTPEHHOW MeaVLMHCKOM Mno-
Mol OTBETCTBEHHOCTb 3a 0GecneyeHme 3Toi nomowm HeceT MOJIB3OBATE/1b. UI3TOTOBUTE/Ib MOXET oka3aTb eMy
cofelicTBMe C MOMOLLBIO CieAyHoLLVX peKOMEeHAALIIA:

- No 6bIcTpoMy BbiBeaeHMIO MALVEHTOB 13-nog AeicTBUSE MarHUTHOTO Mosist (Mpu HEOBXOAUMOCTH, MyTeM aBa-
PUIAHOIO BbIK/THOYEHVSA MarH1Ta);

- no paspaboTke nnaHa neuveHns NMAUVEHTA, koTopoMy TpebyeTcsi 9KCTpeHHas MeauuvHCKas MOMOLLb, nocse
BbIBEEHVS €ro U3-Nnoj, AeicTBUA Nons (MOCKO/IbKY BOMM3M MarH1Ta HeBO3MOXHO 6e30mnacHoe 1 adhchekTMBHOE MCNOMb30-
BaHue 3/1eKTPOHHbLIX NPYBOPOB 1 METaVI/TMYECKOTO 060PYA0BaHVS).

B teueHne MATHUTHO-PESOHAHCHOIO OBC/TIEAOBAHNA gomkHa NOCTOSHHO MoaaepvBaTbca CBssb C MA-
LUVMEHTOM wm gosmkeH obecrneumBarbCs ero MOHUTOPUHT, ec/i MAUVIEHT HaxoauTcs nog, Hapko3oMm.

HekoTopble 13 MALUVEHTOB MOryT nchbMbIBaTh peakuum KiaycTpothobum, YTo AO/MKHO CTaTb NpeaMeTom o6Cyx-
[eHna ¢ HUM nepeg, Hadasiom MATHUTHO-PE3OHAHCHOIO OBCJ/TIEAOBAHUA.

6.8.2. nepeuncneHue dd). Ype3mepHble akyCTUYeckue LLyMbl

HopmaTvBb! Ans 3almThl MPOTUB MOTepU Clyxa OT MOCTOSIHHOrO BO3AEMCTBUSA, BbI3BAHHOTO A0/ITOCPOYHBIM MPO-
heccroHaibHbIM Bo3aelicTBueM. LLnpoko npuHsATbIv npeaen — 90 Ab (A) coctaBnan B cpeaHeM 6onee YeM 8 Y B AeHb.
[ins BO3AelicTBUI MeHbLLe YeM 8 Y B AeHb npeaes MOXET ObiTb yBenmyeH Ha 3 Ab B 2 pa3a MeHblueli Mpoao/muTe Tb-
HOCTW. KpoMe TOro, B HEKOTOPbIX CTPaHax YCTaHOB/IEHO, YTO MPU eXeHEBHbIX YPOBHAX BO3AENCTBUA Bbille 85 Ab (A)
[O/MKHBI BbITb MPUHATLI COOTBETCTBYHOLWME Mepbl (3). [4]. 3TOT cTaHaapT TpebyeT, yutobbl NHCTPYKLIN MO 3KCIYA-
TAUNW ykazanm Hannume 3awmTbl cnyxa NMAUVEHTA, korga MP-OBOPYNOBAHVE crnoco6HO co3aaBaTb MHTEHCUBHBIN
wym. LLyMOBO/ ypOBeHb, Bblllie KOTOPOro NPUMEHSIETCS 3TO TpeGoBaHMe, NostydeH u3 umcna 85 ab (A), Kak M3noxeHo
BblLLe. /icnonb3yemasi koppekuvst: + 9 4B npumMeHeHa, NOTOMY UTO NPOAO/DKUTENIbHOCTL BO3AENCTBUA COCTaB/SET TOMBKO
1vy; +5 4B NpvMeHeHa, NOTOMY YTO BO3JENCTBUE MPYMEHEHO OAHOKPATHO, a He exxeaHeBHO. BTopasi Koppekuysi MoXeT
6bITb BBEAEHA MO CpaBHEHWMIO C 3amMevaHreM Kpaiitep [5]. koTopoe ycTaHaBMBaET, YTO pa3yMHO NPearosiokUTb, YTO Mo-
CTOSIHHOE M3MEHEHMe aKyCTUYECKOro Nopora B MPodiecCoHasTbHbIX BO3AENCTBYSAX, MPOMOPLINOHAIBHO MOJHOW LLyMOBOM
3Heprum no Bcemy avianasoHy. COBOKYMHOCTb YPOBHEN 3BYKOB, BbiLLie KOTOPbIX TpebyeTcs 3awmTa criyxagns NALMEHTA:
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85 nb (A) ®9 ab + 5 o6 =99 ab (A).

TpeGoBaHMe BaXHO, MOTOMY UYTO coBpemeHHoe MP-OBOPYOBAHVIE MOXET NPOM3BECTU LLYM, BO3AEACTBYHOLLIA
Ha MAUMEHTA, ypoBeHb KOTOPOro HamHOro Bbiwe, Yem 99 aB (A). XXiopu v ap. [6) HegaBHO caenany cooblueHne o
3HaYeHUAX ypoBHel Ao 115 a6 (A). MP-OBOPYIOBAHVIE MOXET NMPOM3BECTU LUYMbI C LLUMPOKVMM CMEKTPOM YacToT, CO-
CpeaoTOHeHHbIM NPUGM3UTENBHO OKOMO YacToTbl 1 Ky, [7]. OgHako, napameTpbl MowHbIX TPAAVIEHTHBIX B/IOKOB B
HoBoM MP-OBOPYZIOBAHW MOryT NprBECTU K 60siee BbICOKVIM YPOBHSM LUyMa Tak Xe Kak 60/1ee BbICOKMM YacToTam
[8] {cm. Tawke NyHKT 26). OcnabneHvie ypoBHS LyMa OT MCMO/b30BaHUA NPUKNaAHONM 3amThbl cyxa (MaHXeTbl yxa win
3aryLwWwKkn 4115 yieid) 06bIMHO HaxoauTesa B Npegenax ot 25 Ao 30 ab ans 2 k', CnyyaiiHoe onTMMasibHOE MCTOSb30Ba-
HWe WM OTCYTCTBME 3almThI C/lyXa He SBMSIETCA OCTPOM Npobnemoii 6e3onacHocTy ans 6onblumMHeTea MALIMEHTOB [9J.
MpOAO/HKATENBHOCTL TUMMYHOTO BO3AECTBIUS ByAeT MeHee 14. 1 TUMYHbIN YPOBeHb LiyMa B 60/1bLUMHCTBE CKaHepoB —
mMeHee (5 — 10 AB) MakCcMMasIbHOrO 3HaueHUsi, KOTopoe Cnoco6HO npomssecT MP-OBOPYAOBAHWE. OgHako 4YTo-TO
MOXeT 6bITb HerpaBuibHbIM B MP-OBOPYLOBAHWW. KOTOPOE [IOKET MPOM3BECTU OYEHb BbICOKME YPOBHM LyMa. Kpome
TOro, A0/MKHA BbITb NPUHATA BO BHUMaHWe cuTyauus, B kotopori MALUVEHTY patoT aHecTe3uto. B aToOM cryyaB CcrlyxoBoe
BOCMPUATVIE MOXET BbITb HEAWPEKTUBHBLIM UM HAMHOTO MeHee 3hdbeKTVBHbIM, YeM ass NMAUVIEHTOB B 06bIMHOM CO-
CTOSIHUM CO3HaHMS, 13-3a paccnabnsatoLLero BAMSHUA HAPKOTUKOB Ha MyCKy/bl cpegHero yxa [10). B UHCTPYKLUWW MO
SKCIMNYATAUNN pomxHa 6bimb NogyYepkHyTa HeOGXOAMMOCTb OCTOPOXXHOIO MCMO/Mb30BaHUS 3alMThl yXa. OCO6EHHO B
BbILLEONWUCAHHOM CUTYyaLyn.

6.8.2. nepeuncneHve ee). OBJIACTb KOHTPOJIMPYEMOIO AOCTYMNA

OBJIACTb KOHTPO/IMPYEMOI'O AOCTYMNA pormkHa 6biTb 060pyi0BaHa COOTBETCTBYHOLLMMN NpeayrnpeauTens-
HbIMW 3HaKaMW, MapKVPOBKOW, 6apbepaMn U T. . B Lief1siX 06ecrneyeHnst KOHTPO/IS 3a BO3AEVCTBMEM CUMTbHBIX MarHUTHBIX
nosieit Ha NnL, ¢ MEAVLIMHCKMW UMMNAaHTaTaMn 1 A1 NPeAoTBpaLLeHV s nonajaHns B 30HY MarHuTa npegmeToB 13 doep-
POMarHUTHbIX MaTeprasioB [CM. Takke MOSICHEHWA K noanyHKTamn 6.8.2. nepeuvicreHue jj). 1 6.8.3. nepeuncnenue bb)J.

1) Cuna NpUTSXXEHVSA 1 BPaLLaoLWWi MOMEHT cheppoMarHUTHbIX MaTeprasios.

MpumeyvaHne — HacTosLee nepeuncneHme oTHOCUTCA K 30HaM BHYTpn OBJIACTV KOHTPOJIMPYEMOIO
OOCTYNA.

Bce MarHuTbI OKpY>XeHbl MarHATHbIMM MO/SIMU paccesiHus. OCHOBHbIM TpeboBaHMeM 6e30MacHOCTU SB/SETCA CO3-
[aHve yrnpasnstoLLmMX 1 cM3MYeCKUX Nperpag, Ans nNpefoTBpalleHyst CyYaiiHoro BTSArBaHMs (ieppoMarHMTHOro Tesa
BHYTPb 1ccreayemMoli paboyeit o6nact. Kpome Toro, theppomarH1THbIe Tesa AaxKe He3HauuTeslbHbIX pa3mepoB, rnonas-
Lve o /6ol MpUUMHE B pabouyto 06/1aCTb MarHMTa, VCKaKaroT MOCTOSIHHOE (OCHOBHOE) MarHUTHOE Mosie OYeHb Bbl
COKOW OJHOPOAHOCTM, YTO MOXET MPUBECTU K UCKAXKEHWIO NIMGO0 NOSMHOW noTepe M306paxeHust. MoaToMy JO/DkHBI BbITb
NpeanpyHATLI MepbI /18 NPeJOTBPAaLLEHNS ClyHaiiHOro nonagaHns aTux Ten B pabouyto 061acTb MarHuTa.

MoTeHumanbHyto onacHocTb Ana NMALUVEHTA MoryT npeacTaBnsaTh CrefytoLime cuTyalum, Bbi3aBaHHble B3aMoaeii-
CTBMEM Mexy DepPOMarHUTHLIMU MaTepuasiaMi U MarHUTHBIM MOJIeM:

- ¢heppoMarHUTHbIN 3akMM WM Ockonok B Tene MALUVEHTA, nepemellasch uivM NoBopayvBasiCh, MOXET MoBpe-
[AVTb OKpY>KatoLLye TKaHW;

- BHELLHWIA He3akperyieHHbI npeameT u3 heppomMarHATHOro Matepuasia, NPUTAHYTbIA MarHUTOM, MOXET TpaBMu-
posartb NMALIMEHTA,;

- 6onbLIan heppoMarH1THas Macca, BTArMBasiCb BHYTPb MarHuTa, MOXeT 3aTsaHyTb MNALIMIEHTA, KOTopbIli OKaxeT-
Csl MeXxay Held 1 MarHUTOM.

Cuna npuUTSHeHVs W/nnn BpaLLatoLLMin MOMEHT, [efiCTByoLmMe Ha dheppoMarHUTHOE Teslo B MarHUTHOM MoJie, TeM
60sbLUe, YeM 60/Iblue MarHUTHasA VHAYKUMA Nons v ero haaneHT (HEOAHOPOAHOCTB), MarHUTHas BOCMPUUMUMBOCTL Be-
LecTBa. U3 KOTOPOro COCTOUT Terlo, ero Macca. MexaHuueckme athheKTbl 3aBUCAT Takke OT (hOpMbl 1 pasmMepoB npes:-
MeTa. AHa/TOTVYHO, BPALLAIOLLMIA MOMEHT, Ae/iCTBYIOLLMIA Ha Tesl0 8 MarH1THOM MoJie, 3aBVCUT OT TeX XKe 3HaueHuid. I
ahdheKTb! TakKe MOryT MPOSIBAATLCA B OTCYTCTBUM KakoM-NMb0 NpUTArvBatoLLeli Curbl B NPaKTUYeCKM NOCTOSHHOM Mar-
HUTHOM Mone. Teno Bcerda 6yAeT VCMbITbIBATb BPALAMOLLMI MOMEHT COOTBETCTBEHHO JIMHUAM MarHUTHOTO Mosis, Torga
KaK cuia npuTsbkeHust 6yaeT BO3AENCTBOBaTb TO/IbKO B HEOAHOPOAHOM MarHUTHOM norie. Cunbl, BO3AElCTBYIOWLME Ha
Teso, 3aBUCAT OT MarHWTHON MpYPOAb! Y MPOCTPaHCTBEHHOV CKOPOCTV M3MEHEHUS MOJ1S, NMO3TOMY MOJIE3HO YCTaHOBUTH
HeobXxoAMMble NMPeaynpexaeHns NpeaenoB 3Ha4YeHWn Nossi, YTobbl YNPOCTUTL U3MEPEHUSI B MOCTOSIHHOM Mosie. 3aMeT-
HbIM 06pa30M 3TV 3dIheKTbI NPOSBASOTCSA MPU MarHUTHOWN HAYKLW MOS, NpeBbIlLatolei 3 MT/1.

B MATHUTHO-PE3OHAHCHOM OBOPYAOBAHWW 1Cro/b3yroT MarHUTbI CreAyoLLMX OCHOBHBIX TUMOB:

- CBEPXMPOBOJALLMI MarHuT;

- PE3VCTVBHbIA MarHur;

- MOCTOSIHHBIA MarHuT.

MarHuT ¢ camoaKpaHMPOBaHUEM 3HAUMTESIbHO OT/IMYAETCH OT MarHu1Ta 6e3 camMoaKpaHMPOBaHUS pacnpeaenieHemM
MarHUTHOrO MoJisA paccesaHns. CBEPXMPOBOAALLVE MarHUTLI 683 CAMO3KPaHNPOBaHUA U PE3VUCTVIBHbIE MarHUTLI C BO3AyLL-
HbIM CepZieYHNKOM COMleHOMAa CTPEMSATCS MMETb TO e pacrpeesieHne MarHUTHOMO Mosis PacCesiHNA, KpoMe 3HauYeHWi
VNHTEHCUBHOCTU.

MarH1Tbl pasNyHbIX TUMOB MOTYT GbiTb KIACCUOULMPOBaHbI B 3aBUCUMOCTU OT MPUTSHKEHNS dheppoMarHUTHbIX
Marepuasios:

MarHuTbI 6e3 camMOaKpaHMPOBaHNS
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MarHuT 3TOro TUMNa MeeT camoe MPOTSHKEHHOE NoJIe PaccesHNA N. KPOME TOro, CO34aeT LLUMPOKYHO 30HY pucka. Tak
KaK CKOPOCTb U3MEHEHMS MOMS HU3KasA, BO3HMKAIOWME 3HaYeHns cun 6yayT MeHblue. V3-3a 60s1ee HU3KOro MarHUTHOroO
nosA Pe3UCTVBHbIE MarHTbI UMEIOT NMPOMOPLIMOHasTbHO MEHbLLIYHO 06/1aCTb PUCKa, YeM Y CBEPXMPOBOAALLIETO MarH1Ta.

MarHuTbI C CaMO3KpPaHMPOBaHNEM

MarHuTHbIe Nona pacceaHnss HeCTPOrve U. KPoMe TOro, 30Ha prcKa orpaHnyeHa. OfHaKo 13-3a 3HaunTesIbHOro rpa-
[OVieHTa nons MakCUMasibHble 3HaYEHUS CUM MPUTSHKEHUS, CO34aBaeMble MarHMTOM 3TOro TUna, 60/1bLue, YeM Y MarHUTOB
6e3 CaMO3KPaHMPOBaHKS.

MOCTOSIHHbIE MarHUTBLI

Ob6nacTb Noss paccesiHusi 6os1ee BCEro orpaHMyeHa, W. Kak pesysbTar, camasi MasieHbKas 30Ha pucka. OfHako rpa-
[OVIeHT nons nMeeT 6ornbluee 3HadveHne. CriefoBatesibHO, UMEETCS OMNAaCHOCTb MNPUTSHKEHUS (ieppOMarHUTHbLIX MaTepua-
OB B 30HY MarHuTa, Aaxe npy Masoli MHTEHCMBHOCTY MO/ paccesHns. B AonosiHeHre, NOCTOSIHHbIE MarHUTbI NpakTuye-
CKW He MOTyT 6bITb pa3mMarHuyeHbl, Torga Kak MarHUTbl Apyrx TUMoB MOTyT 6bITb pa3MarHu4eHbl Npy OTCYTCTBUM SHEPTUN.

2) BosgelicTBre NOCTOSAHHOTO MarHUTHOTO MOMS Ha Apyrne Npréopbl.

Vicnonb3oBaHne npeaynpeanTenibHbIX 3HakoB 1 yctaHoBieHne OBJIACTY KOHTPOJIMPYEMOI O AOCTYMA He-
06XOAVIMbI. YUTOBbI MCK/IHOUUTE BO3MOXHOCTb BO3JENCTBYISA MarHUTHOMO MosiA Ha /vL, € UMniaHTatamm. O6bIMHO MarHUTHoOe
none ¢ nHaykupeli MeHee 0.5 MTN He cuMTaeTcs NOTEHLMAIbHLIM MCTOUHMKOM NMOMEXW, Hamnpymep, 418 KapAnoCTUMYs-
TopoB [11]. EBponetickuii cTaHaapT EN 50061 [12] oTpakaeT aTOT hakT yCTaHOB/IeHWeM ropora B 1 MT/.

Ha pas/inuHble 3/1eKTPOHHbIE YCTPOWCTBA, KOTOpble MOMYT HaxoOUTbCSA B JIEUEGHOM yupexaeHun (Hampumep,
PEHTreHOBCKME TPYOKW, 3MEKTPOHHO-/TyYeBble TPYOKW, CLUMHTWINALMOHHBLIE Kamepbl, dhoToyMHOXuUTeNnn. YCUINTENN
PEHTTEHOBCKOIO N30OBPAXEHWA), MOryT okasbIBaTb B/IMSHWE MarHUTHbIE MOS C MHAyKuvel ot 0.1 o 5 mMTAa. Mpu
MoHTaxxe MATHUTHO-PE3OHAHCHOIO OBOPYAOBAHUA B MecTax, rae MarHUTHOe Mosie paccesiHs MOXET BO3aelt-
CTBOBaTb Ha Yka3aHHOe BbilLie 060pyZi0BaHMe, NOTpebyeTcs yCTaHOBKa 3aLUMTHBIX 3KPaHOB, KOTOPbIe K TOMY Xe orpaHuyar
noceteHve OB/IACTU KOHTPOJIMPYEMOIO AOCTYMA. CnegyeT yrnoMsHyTb TakvMe Budbl 3/1eKTPOHHbIX NprOGopoB,
KaK Te/IeBU3NOHHbIE CUCTEMBI, BUAEOTEPMUHASTBI, 060PYA0BaHVE /1 XPaHEHVSA MHCDOPMaLMM Ha MarHUTHbIX HOCUTENSX,
KOTOpble MO/TyHatoT BCe 60/1ee LUIMPOKOe PacnpoCTpaHeHne B TeHEOHbIX YUPEXAEHUSX.

CoBpeMeHHble 371eKrpoaHLedanorpatbl 1 anekTpokapanorpadbl, Kak NpaBuio, AOCTATOYHO MOMEXOYCTONUMBbI
1 MOryT mcnosnb3osarbest Bo/msn MAMHUTHO-PE3OHAHCHOIO OBOPYAOBAHNSA, HO KOMMbIOTEPHbIE CUCTEMBI, UC-
Mo/b3yHoLLMe MarHUTHbIE CPeACTBa HaKOM/IEHNS MHCDOPMAaLMK, MOTYT UMETb OrpaHUYEHNs MO UX MECTOPACTONOKEHWIO.
[ns ctypaHya nHopMaLmmn Ha MarHUTHBIX HOCUTENSX, TakMX Kak KpeauTHbIE KapTbl WM MarHUTHbIE fieHTbl, TpebyeTtcs
[OCTaTOYHO HU3KOB MOCTOSIHHOE rosie. CoobLiaeTcs 0 noporax Hike 20 MTh.

Tak Kak Ha BbIX0f, hOTOYMHOXMWTENEN B/USIOT 3HAYEHMEe N OpUEHTaLMS MarHUTHOroO MNoss, YCTPOKCTBa, paboTa
KOTOPbIX OCOGEHHO 3aBUCUT OT (HOTOYMHOXUTENEN (HanpymMep, NpuHagiexallpme K CUMHTUM/ISLUMOHHONM KamMepe KOMIMbHo-
TepPHbIX TOMOTrpaduHeckmx CUCTeM), MOTYT NONaaaThb MoA, BAMSHUE HU3KMX MarHUTHBLIX Nosiel. BbIxoaHble yCTpoicTBa win
HeKoTopble (DOTOYMHOXUTENIN MOTYT MMETL 3alMTy OT BO3AEMCTBUS MarHUTHOrO MNosisi, HO 3awyTa OT MarHUTHOrO Moss
60/bLLUMX OTBEPCTUI B CUMHTUM/ISILMOHHON Kamepe 3aTpyAHeHa Mo pas/inyHbIM NpuymHam.

OnekrpoaHLuedhanorpadbl 1 anekTpokapanorpadbl MOryT ucnonb3oBarbes B6/m3n MP-OBOPYOBAHWA, B nep-
BYIO OYepeb 0COO6EHHO YyBCTBUTE/IbHbIE K MEPEMEHHbIM MarHATHbIM MO/ISAIM U fasiee — OTHOCUTE/IbHO HeYyBCTBUTESIb-
Hble. OfHaKo, KO/IMYECTBEHHOE 3HaYeHne OO0/MKHO Obmb obecnedeHo MI3FTOTOBUTEJIEM anekrpoaHuedanorpadoB r
3/1eKTpoKapanorpacoB..

6.8.2. nepeuncnerue ff). KPMIOMEHHBIE XXUAKOCTU N TA3bl

1) O6paLLeHme C XNOKUMN a30TOM U reniiem

a) CBOVCTBa KPMOTEHHbIX XXWIKOCTEN.

- NPV nonagaHMn Ha OTKPbIThIE YHaCTKM Tea MOryT Bb3BaTb [/Ty60KOe 0O6MOPOXeEHWEe (CM. MyHKT 2);

- He MMeIoT 3anaxa:

- HenoXapooracHsb!;

- HETOKCUYHbI:

- VCNapyViBLLMICA re/iviA fierye Bo3ayXa:

- NPV UCMapeH KOHAEHCUPYIOT Brary U3 Bo3fyxa M 06pasyroT XO/I0AHbIA TyMaH, KOTOPbIii MOXET pacrpoCTpaHsThb-
cs BoXpyr. TymaH, 06pa3oBaHHbI NCNapsItoLLMIMCS a30TOM, BbICTPO OMyCcKaeTcs K Mosy.

Mpy KoMHaTHOI Temnepatype 20 ”C 171 XXMOKOro reqins Npu ncnapeHn obpasyeT npumepHo 750 N1 ra3oo6pasHoro
renvsl, a 1 1 xuakoro asorta npumepHo 700 N ra3o06pas3Horo asora.

b) ONacHOCTU, CBA3aHHbIE C KPUOrEHHBIMU XUAKOCTAMN

Mpy HenpaBUILHOM 06PALLEHNM C XUOKUMM @30TOM U resIMeM MOryT BO3HUKHYTb OMacHOCTU:

- 06MOPOXEHWST;

- yOylwibs:

- KOHAeHcaumm Kicnopoga.

OnacHOCTb O6MOPOXEHVIS

Mpw o6paLLeHN CHXXMOKVMM a30TOM U re/IMeM criedyeT nsberatb NonafaHnst ATUX XUAKOCTEN Ha OTKPbITbie y4acTkv
Tena, ocobo cnepyet 6epeyb rnasa.

Yayube

YTeuka rasoo6pasHOro asota Wiv re/iusi B 3aKpbITOM MOMELLEHUN NPUBOOMT K BbITECHEHWIO KVC/IOPOAA U3 BO3AY-
Xa. YMeHbLLEeHNe KOHUEeHTpaummn kucnopoda 4o 17 %—18 % m Hwke MOXET Bbi3BaTb yayllbe. Mo3ToMy paboTa ¢ aTmm
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XfiafareHTamMmmn paspeLUaeTcsi TO/bKO B XOPOLLO BEHTUIMPYEMbIX MOMELLEHUAX, TPaHCNOPTUPOBaHNE COCYA0B C XUOKUMU
a30TOM Y reqivem B MpTax paspeLleHo TOMbKO NPy YCMOBUM, YTO OHM XOPOLLO MPOBETPUBAIOTCS.

Ecnu obnako asoTa wm renms nonagaet B NOMeLLeHVe A1 NPoBeAeHUst UCCIie0BaHUA, peKOMeHayeTcst Hemes-
JIeHHO 3BaKyvipoBaTb U3 Hero sitofeid. Mocriedyrowmii BXog B 3TO NMOMELLEHME A0/HKeH GbTb pa3peLleH To/bKO Nocse co-
OTBETCTBY!OLLEV MPOBEPKWN, KOTOPasi MOKAKET, YTO CoAepXaHmne KUC/opoaa B BO3AyXe AOCTATOHHO BbICOKO.

KoHgeHcaums kucnopoga

TemnepaTypa NoBepXHOCTV COCYA0B C XUAK/MM a30TOM U refieM B Clyvae aBapuiiHOro yXyALleHus Ternsionsorss-
LN MOXET CTaTb KpaiHe HWU3KOW, YTO BbI3OBET KOHAEHCALMIIO Ha HMX KMC/I0pOAa WM oGoralleHre KUC/IOpoAoM Bo3ayXa B
67131 cocyAoB. 3TO MOBbILLIAET ONACHOCTb BO3HVKHOBEHMS NoXapa. Ecnn psgom ¢ aTuMn cocyiamm HaxoamuTes CMaska,
Macsio W Apyrovi roproqmnii Matepuas, yTeuka uiv aBapuiiHoe ucnapeHve KproreHHbIX XXMAKOCTel 1 CBA3aHHOe C 3TUM
rly6okoe ox/1axAeHne NoOBEPXHOCTEN COCyA0B MOMYT MPUBECTU K 06pa30BaHI0 MOTEHLMasTbHO roptoYell CMecu B pesyrib-
TaTe OXWKEHUS BO3MyXa U MOBbILLEHNA KOHLIEHTPaLMN KUC/I0POaa.

Cc) 3awyTHan ogexaa

Mpu BbINOMHEHUM JTHOOLIX PaBGOT C XUOKUMM a30TOM Y Fre/IeM NepcoHau1 AO/MKeH BbITb CHabXeH cpeacTBaMn MHAW-
BUAYa/IbHON 3alumTbl. OHM BKKOHAKOT B Ce6s:

- 3alMTHBbIE PYKaBuLIbl (HN B KOEM Crly4vae He nepyarku);

- 3aWMTHBIA KO3bIPEK A48 vua:

- nabopatopHble Xanatbl (M3 X10MKa Un NbHaY);

- 3alMTHYIO OBYBb.

2) Mepexopn, B HOpMasibHOe cocTosiHne KBEHY

MNepexop cBepXnpoBoAsLLEeli OBMOTKM C TEKYLLIMM O HE 3M1eKTPUYECKMM TOKOM B HOPMaslbHOE COCTOSIHME SB/ISET-
Cs1 aBapuiHO cuTyaumeld, KOTopast MOXeT BO3HWKHYTb /IGO0 NpY HeAOCTaTOUHOM OX/TkAEeHUM 06MOTKM (Hanpumep, v3-3a
MOHWKEHUST YPOBHS XWAKOrO re/isi B KpUoCTaTe HWxe npeaesibHO J0MyCTUMOro), 60 13-3a BbI3BBAHHOMO Kakom-1mbo
NPVYNHON YBE/TMUEHWSI CWbl TOKA BbILLE YCTAHOB/IEHHOM.

Mpu Nepexofe CBEPXMPOBOASALLETO MarHuTa B HOpMasibHOe COCTOSIHVE 9HEPrsi MarHUTHOrO Mo/ NpeobpasyeTcs B
TENI0BYHO, YTO NPUBOAUT K BLICTPOMY BbIKUMAHWIKO XKMAKOTO reqisl. Mpy 3TOM 3a HECKO/IbKO MUHYT MOXET 06pa3oBaTbCs OT
104 po 10e /1 ra3006pa3HOrO resvst O4eHb HU3KO TeMnepaTypbl, UTO CONPOBOXAAETCH CNEAYHOLLMA SB/IEHUAMM:

- 06pa3oBaHNEM B 30He, MPUMbIKAOLLIE! K MarHUTy, N/I0THOro TyMaHa v fake BbinaJeHeM cHera BC/ieCTBME KOH-
JeHcaumn 1 nepeoxaxkaeHVs napos BoAbl U3 BO3ayxXa:

- [/TyGOKUM OX/IaXAEHVEM OObEXTOB BO/M3W MarHTa, YTO MOXET BbI3BaTb OOMOPOXEHVE MPU MPUKOCHOBEHUN K
HUM:

- BbITECHEHMEM KUC/I0POAA BO3AyXa razoobpasHbIM resiMeM, CHIDKEHMEM KOHLIEHTpaLUMW KUC/Iopoda BryioTb 40
YPOBHEl, He COBMECTUMbIX C XKMU3HBHO.

3) 3anuBKa XnaKoro renvs

[na nogaepykaHnsa HOPMasIbHOIO YPOBHS XXUOKOrO re/ivisl B KpUocTare C Liesbio NpeaoTBpaLleHns nepexoia ceepx-
NPOBOZSILLIEr0 MarH“Ta B HOpMasibHOe COCTOSIHME HEOGXO0AVIMO PerynsipHO A06aBsATb B KPUOCTAT XUOKUE a30T U resivii.
Mpuv NpoBeaeHN 3TUX OrnepaLmi HEOGXOANMO YUNTLIBATL ONACHOCTU U MPUHUMATL MepbI NPeAOCTOPOXHOCTM, OMNUCaHHbIe
Bblwe. OT 10 % A0 30 % XWAKOro resivst MOXeT MepexoanTb B ra3006pa3HOe COCTOSIHUE NPY NPOBEAEHUM HOPMasIbHOM
npoLieaypbl 3a/IMBKM.

6.8.2, nepeuvicneHve gg). PEXXVIMbl PABOTbI

(Cm. nosicHeHws K 51.103).

6.8.2, nepeuvicneHvie hh). 1 6.8.2, nepeuncnexve kk) NMoctosHHOe MarHUTHOe nose

MocTosiHHbIE MarHUTHbIE MONSA, Ucnonb3yeMble B MP-OBOPYAOBAHUN. nmeloT 3HaveHuss NpubansnTesibHO oT
0,02 o 3.0 Tn. AKcnepuMeHTasIbHblE eAyHILBLI B HACTOSILLIEE BPEMS pacrosiaralotcs B npegenax no 10 Tn. B 1o Bpems
KaK MOCTOsIHHbIE MarHUTbl 1 MarHUTbl, MEoLLME COMPOTUB/IEHNE, UCMO/L3YHOTCA B HekoTopoM MP-OBOPYLOBAHUN,
Hambosbluee KOMMepYecKoe ncrosib3oBaHme nveetT MP-OBOPYOBAHWE co cBepXnpoBOASALLMM MarHATOM.

B cBepxnpoBOAsLIEM MarHWTe MOCTOSHHOe Mosie napasiieNibHo OJIMHHOVW ocv Tena. B Hekotopom MP-
OBOPYJOBAHWW, cHabxeHHoMm MATHUATHBIM MOJIEM, HanpagieHve NOCTOSAHHOTO MarHUTHOMO MosiA NeprieHanKyisp-
HO K A/MHHO ocy MAUVEHTA.

MarHuTHoe nose, KOTopomy 06bIMHO noagepraetcst MALIEHT, orpaHMuMBaeTCs onepauyoHHol noseBoli cuioii
MarHuTa. B TexHM4eckom nmcTe crieumdivkaummn B COOTBETCTBUM € TpebosaHusmmn M3TrOTOBUTESA no 6.8.3, nepeunc-
NeHve bb). MOXeT BbITb OTMEUEHO, YTO /19 HEKOTOPbIX MarHUTOB BbIXOAHOE Mosie MarHvTa 6bIBaeT Bblillie, YeMm pabouee
rnose marHura.

B HekoTopbIX cyyasix pa6oTbl ONEPATOP MOXeT noasepratbCsl BO3AEACTBMIO MOCTOSIHHOrO MarHUTHOTO Mosist
MP-OBOPYAOBAHVA. B 4aCTHOCTU MarHUTHOrO Nons paccesHus. BnusHne Ha ONEPATOPA nepemMeHHOro nons 6yaet
Ype3BbIHaiHO He3HaUUTEIbHLIM BHE MP-OBOPYJOBAHUA. HET HUKAKOro 3KCNEPUMEHTA/TLHOO UM TEOPETUYECKOIO OC-
HOBaHWS /151 COBOKYTHbIX 610/10rnyeckmx adhcheKToB Ha ntoaeii, NoasepratoLyxXcs BO3AeCTBMIO MOCTOSHHBLIX UK Nepe-
MEHHbIX MarHUTHbIX MOJENA.

MoTeHunanbHble MexaHn3Mbl AnA 6103 PekTos

Cwvina, BpaLatoLLii MOMEHT 1 NPOXOAYMOCTb
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BO3MOXHO, CaMblil CyLLeCTBEHHbI MexaHu3M /11 MP 6roadidhekta — pakeTHast oracHOCTb. deppoMarHUTHbIe
06BEKTbI UCTILITLIBAIOT NepeBOAHbIE CU/Ibl, KOTOPbIE MPUTAMMBAIOT MX K BbICOKMM 061aCTAM MarHUTHOrO Mosisi B MarHuire
(15]. 3ta cuna 3aBUCUT OT NPOAYKTa MOCTOSIHHOV CU/Ibl MarHUTHOTO MOJIA U NPOCTPaHCTBEHHOTO rpajneHTa CWibl MarHuT-
HOro nosns. OrpaxaeHHbIe MarHUTbI HU3KOM 06/1aCTV B OMNpeae/ieHHbIX MPOCTPaHCTBEHHBIX MECTOMOSIOXKEHNSIX MOTYT NPo-
M3BECTM 60/bLUME MarHUTHbIE FPaaVeHTbl, YeM BbICOKas 06/1aCTb HEIKPaHUMPOBaHHOIO MarHuTa [16]. Pesynbtar coctout
B TOM. YTO Takue orpaxaeHHbIe HU3KOMO/IEBbIE MarHUTLI MOTYT NPOSBUTL 60/TbLUME CWbl Ha (DEPPOMArHUTHBLIX OObeKTax.
YeMm [jaxe HeakpaHMPOBaHHbIE BbICOKOMO/IEBbIE MarHNTbI B OMPeesieHHbIX MeCTOMOOXeHUsX [16]. PakeTHast onacHOCTb
TpebyeT 0by4yeHUsi nepcoHasa.

[unamarHnTHble 06bLeKTbl UCMbITLIBAIOT MEPeBOAHbIE CU/bl, MPUTArMBAtOLLME MX K HU3KMM 06/1aCTsiM MarHUTHOro
nosnst Aaneko ot MarHuta [15]. [17], [18]. Boga siBnsieTcs cnabo gnamarHUTHo. YeHo u ViBacaka [17]. [18]. nokasanu, 4to
B nosie 8 T Ma/10ro MarHMTa Boga MOXET vcnbimatb cuy A0 30 % cubl rpaButaumn. 3Ta cuia 3acTas/iseT Body OTae-
NATBCS B OAHOPOAHOM MOMeBo 06/1acTy MarHuTa. B nepBoM NpuGVKEHNM CBEPXNPOBOAVMOCTL COSIEHOMAO0B MarHATOB,
necnonb3yembix B MP-OBOPYZIOBAHNI. MoxeT 6bITb NpuHATa Kak napa Menbmronsua. Mpegnonarator, 4to napa enb-
MrosibLa MMeeT paauyc R 1 4TO MOCTOSIHHOE MarHUTHOE Mosie B LIEHTPE Napbl KaTyLLKK sBnseTca BQ Paccmatprisator 06b-
€KT. BOCTPUUMUMBOCTb KOTOPOro X. M/I0THOCTb — P. YCKOPeHve rpasutaumm 6yaeT 4, NpoxXoaviMoCTb CBOBGOAHOIO Mecta
6ypeT Pqu z— ocb napbl MenbmrosnbLa. MakcumanbHoe YCKopeHme a (HOPMasTn3oBaHHOE K YCKOPEHMIO), KOTOPOEe OOBLEKT
[0/DKEeH MCMNbITaTb B MarHUTHOM Nosie Napbl [enlbMrosbLa paanycom R. MOXeT ObiTb BbIPaXEHO Kak

a=Jg-{ilgu-JL og~ I (BB.1)

MOXHO MoKa3aTb, YTO MWKOBas CuMa OT KaTywku enbmrosbua pasHseTca z/R = 0.787 (Mpy NPUHATUW, YTO
LEHTP Mapbl COOTBETCTBYET I = 0). YeHO Coo6LM/I, YTO MakCMMasibHbIA NpoaykT cwibl (B dB/dz) ero masoii cucre-
Mbl 6bl1 400T2/m & Z = 75 MM. [py NpUMeHeHUM Modenn FenbMronbla paauyc napbl FenbmrosnbLa Ao/mMkeH Obimb
R =2/0.787 = 0.075/0,787 = 0.095 1 MakcuMasbHbIA NpoayKT cuibl— B dB/dz = 0.569 BQZR = 381 Ts/M (MeHbLUe, Yem
4.7 % HecoOTBETCTBYIS).

OdhchekT «Moucesi» YeHo 6bu1 cobntogeH B HebonbLiom (0.05 m). 8 Tn marHuTe. YpaBHeHue (BB.1) nokasbiBaeT,
4YTO BOAR, KOTOpas ABMseTcs gvamarHeTvkom (y. =- 9.05-10" n naoTHocTb = 1000 Kr/m3), UCMbITAeT yCKopeHue npmbu-
3uTesibHO 30 % rpaBUTaLMIOHHONO YCKOPEHUS.

YeHo Takke Hallen apyrue ToHkve 6uonormdeckre adpdpekTbl [19], cBSi3aHHbIE C CUMON, NPOU3BEAEHHON MarHUTOM.
YpaBHeHwue (BB.1) npeackasblBaeT, uTto cuia (1, No-BuamMmomMy, 6uonornyeckue achekTbl) OT MarHATOB, NOAOGHBLIX MarHu-
Tam FenbMronbua (MarHUTbI TUMna CoIeHoMA), 3aBMCUT OT KBaZpaTta C/ibl MarHATHOTO Mo/1A 1 06PaTHO NPOMOPLIMOHasIbHA
paguycy achdheKTBHONM napbl Menbmrosbua. MpuHumMatowme MAFHUTBI BCEFO TENIA nMetoT e/lbMrosibLi-3KBUBasIEHT-
HbIA pagnyc 1 M. B TO BpeMs Kak npoaykT cuibl MATHUTA BCEIO TEJIA ¢ 4 Tn — Tonbko 4 % marHuTta YeHo. Tak. B
MAIHUTE BCEIO TEJIA ¢ 4 Tn Boga A0/hKHA UCTIbITaTb YCKOPEHWe NpubamsnTensHO 1 % rpasuraumn.

OueHb KOCBEHHbIN, HO BaxkHbI MexaHV3M 61oadhdhekTa cBa3aH ¢ heppoManyUTHbIMN OGBEKTaMM, BK/IOUAIOLLMMN B
ce6s1 KapANOCTUMYJISITOPbI. KapAvoCTUMYISITOPbI MOTYT UMETh cheppoMarHUTHbIE pesie BbIKIroHaTesel, KoTopble NPUBOAST-
cs B ieliCTBUE MarHUTHbIMM NOISIMM B HECKO/BKO raycc [16]. OnpeaernieHHble NPOLECCh!, LWYHTbI, BUHTbI U Apyrve nMniaH-
TaTbl MOTYT MCTbITbIBaTb BO3AENCTBME CWIbl B MOCTOSIHHOM MarHWTHOM nosie. Heo6xoauMo NMpedyCMOTPETb HEOOXOAVIMbIE
Mepbl, YTOObI rapaHTMpOBaTb 6e30nacHOCTb Takmx NMALIVIEHTOB. Mepeg n3snedeHem heppoMarHUTHLIX 0O6EKTOB A0/1-
»EH BbITb NAEHTUNLIMPOBAH APYroi KOCBEHHbIM, NOTEHLMA/bHBIA MEXaHV3M OMacHOCTU. 3TOT MOTEHLUMaIbHBIA MeXaHN3M
OMacHOCTY BK/IKOHAET B ce651 TEHAEHLMIO HACBILLEHNS MarHUTHbIX SAep B TpaHChopMaTopax M HEKOTOPbIX MPOBOAHMKAX B
NPYCYTCTBUN BbICOKVX MOCTOSIHHBLIX Mosielt. O6opyAoBaHMe, Cofepalliee Takme MarHUTHbIE SApa, MOXET ObTb MOBPeXAeHO
1 NpeKpaTUTb oyHKLMOHMPOBaHWe. Ecnm Takoe 060pyA0BaHMe KOHTPOMPYET WK NOAAEPKNBAET XM3HEHHO BadkHbIe (DyHK-
LMW, TO HACbILLEHHOCTb MarHUTHbIX SAEP MOXET BbI3BATL CYLLECTBEHHbIE MOTeHUMasTbHbIe pyckm ansa MAUVEHTA.

DneKTpUYecky NpoBoAsLLME O6LEKTbI, B TOM YMC/IE C OTHOCUTE/TbHOWN NPOXOAMMOCTLIO, G/IM3KON K eauHuLLE, MoryT
6bITb BOCMPUMMUMBBIMA K MEXaHNYECKUM ChslaM AeMNdMpoBaHnsl. 3TU CU/Ibl BO3HUKHYT, EC/TN [BKEHNE OOLEKTOB COKpa-
TUTCA nonepek MarHUTHbIX JIMHWA cunbl. MOTOKW, Npov3BeAeHHbIe B NPOBOASALLMX OOBEKTaX, COr/TacHO 3akoHy JleHua [20]
npov3BefyT MarHUTHbIE MOJA, KOTOpble Harnpas/ieHbl NPOTUB MOCTOSIHHONO MarHUTHOTO MOSIA Y YMEHbLLAKOT ABuxeHne. CKo-
POCTV NPOBOAVIMOCTY HEPBA, NepeMeLLatoLLMECS OPTOrOHa/IbHO B MOCTOSAHHOM MarHUTHOM Mosie, UCMbITatoT ckbl JTopeHua
B OPTOrOH&/IbHbLIX HaNPaB/IEHNAX K MOCTOSAHHOMY MO/ Y K BEKTOPaM CKOPOCTU. JTOT MexaHu3M, 3dhdiekT Xosa, mor 6bl
B/IUSITb Ha NPOBOAMMOCTL HepBa [21]. MoCTOsHHbIE MarHUTHbIE NMONS MOTYT B/IMSITb HA BPEMS pacnpoCTpaHeHWs NoTeHLma-
Na [elicTB/s1 BHM3 BOJIOKHA HEPBA, M3MEHSISt MyTW NPOBOAVIMOCTY U yAesbHble CONPOTUBEHUS Hepsa [21]. Tun n3MeHeHus
3aBucen Obl OT OpUEeHTaLMM BOOKHA HEPBa OTHOCUTE/IbHO MOCTOSHHOTO MarHUTHOMO MOJS U CWbl MarHUTHOrO nons. Jaxe
10 % M3MEHEHWIA HEMOJISIPHBLIX CBOICTB HepBa MOTPe6oBaIM Gbl CUMbI CTATUHECKOTO MarHUTHOTO Nosist 24 Tn [21].

BbI3BaHHbIE 3N1eKTprYeckme nons

3apshkeHHble HOCUTENM, Takvie Kak MOTOK KPOBM, MepeMeLLaioLLMIACA B MOCTOSIHHBIX MarHUTHBIX MOJISX, BbBbIBatoT
nonepeyHble HanpshkeHns [22]. HanpspkeHns V. BbI3BaHHbIE MarHeTornapoavHammyecknm 3dodpekToM, MoryT 6bimb no-
JyyeHbl NyTeM MCMosb30BaHUSA cwibl JTopeHua A 3Ta cuna, Npu pasaeneHnn Ha 3/1leMeHTapHble 3apsabl g, BblpakaeT
rnornepeyHble aneKTpuyeckre nons. Ecnn anametp KpoBeHOCHOro cocya D. ckopocTb KpoBOTOKa p 1 0 — yron mexay
BEKTOPOM CKOPOCTW U CTATUYECKUM MOJIEM, TO MO 3aKOHY JlopeHLa umeem (CM. prcyHok BB.1)
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V=~ =M SO sin(0| (BB.2)

3aKkoH nHAayKumn Papaaesn CBA3bIBaeT BbI3BAHHOE HarpsiXeHre Co CKOPOCTbLIO U3MEHEHWS NMOTOKa Yepes3 obnacTtbA.
[MOTOK — MHTErpas1 TO4EYHOro NPOAYKTa CU/1bl MarHUTHOro Nosis B no obnacTn. B cTatnyeckmx MarHUTHbIX Mosisx nepnexH-
ANKYNAPbI obnactn [O/DKHBI M3MEHATBHCA CO BPeMeHeEM t. B pe3y/ibTare CO34at0TCA BbI3BaHHbIE HanpsbkeHus Vi

V= (BB.3)

[bixaHvie, cepAgyHble CMELLEHMS N MOTOKW KPOBW MOTYT BbI3BaTb CO3JaHue 3/1IeKTPUYECKOTO HanpshkeHVsl B Terle.
OfHO 13 NPOSIB/IEHN 3TVX BbI3BaHHbLIX HaMpshxeHuii (hopmyna BB.1) — BO3BbILLEHME «[>» B YaCTV BOSHbI 3/1EKTPOKapAnO-
rPaMMbl Ha BbICOKUX CTATUYECKMX MOSEBBLIX YPOBHSAX (23]. B TeueHre cucTorbl NepeMellaoLlieecs cepALe v NoTOKM KpoBK
BbI3bIBAOT HaNpshkeHve Tena, 61M3Koe K amnanTyae 1 psaoM ¢ BpeMEHEM CepAeHHOro Luyikna BosHbl «IM» [23]. ABvxeHre
CTEHKV TPYAHOW KIIETKA B TeUeHMe ObIXaHUA B CTaTUYECKMX MarHUTHbIX MOMSX BbIBOBET MasleHbKMe HanpshkeHust B Tesle.
LLleHK [24] cBsi3a1 roNoBOKPYXEHWE, UCTIbITAaHHOE NEPCOHaUTOM, paboTatoLLYIM OKOJ10 BbICOKMX MarHUTHBLIX MNO/EN, C AaBeHn-
eM. NPoV3BeAEHHbIM B MOMYKPYT/IbIX KaHas1ax BHYTPEHHETO yXa. BbBBaHHbIM ABVKEHMEM 3/1EKTPUYECKUX 06/1acTeld.

Hn3KoypOBHEBbIE MOCTOSHHbIE N AVHAMUYECKUE MarHUTHbIE MOJS, CBSA3aHHbIE C SIMHUSIMUX S/1eKTponepeaaqn, urpa-
0T OnpejesieHHyH0 posib B BO3HUKHOBEHUM paka, 3Ta npobsiema HefasBHO npriobpena 60/bLUYHO [1acHOCTb. SnNUAeMm1osio-
rmyeckve nccregoBaHns ahheKToB NoaBePr MOCTOAHHBIX XUTeNel BO3AEACTBUAM NIMHWIA 3nekTponepeaay ¢ Tokom B 50 1
60 Iy, NoKasasIn Has4me AOMNOSHUTENBHOTO PYCKa BO3HVMKHOBEHUS 3a60/1eBaHUIA pakoM B AETCKOM Bo3pacTe [25] — [31].
OfHaKo CTaTUCTUYECKoe 3HaueHVe MOJTyHYeHHbIX AaHHbIX 6bU10 CMeLlaHo. MpubnmMsuTeNnLHO NOMoBUHA UCCefoBaHMA
B3pOC/I0r0 HacesleHVis1, MOABEPratoLLIEerocs BO3AECTBYSIM SIMHWI 3neKTponepeaaY, noarsepania adideKTbl BO3OeNCTBIS.
BmecTe ¢ TeM. TO/bKO OAHO MCCNefoBaH e NOATBEPAWIO CTaTUCTUYECKOe Bo3AelicTBue. [pyrie nccnefoBaHns He rnoka-
331 HYKakvx 3dodheKToB. BbU NPoBEAEHbI HECKO/BLKO NCCeA0BaHM NPOheCCOHaIbHOrO BO3AEMCTBYSA MOMSIMU TOKOB
50 — 60 'y, [25]. [32] — [36]. CHOBa pe3y/bTaTbl OKa3a/MCh CMELLaHHLIMW 1 onpedesieHbl Kak CTaTUCTUYECKOe 3HaYeHe.
3TN nccnefoBaHvsl yCTaHaB/MBAKOT, YTO MWIIUTayCCOBCKME MOJA HIDKe, YeM Te. KOTOpPble MMEHOT eCTECTBEHHOE NPOUC-
XOX/EHVE. BbI3bIBAIOT 6103thhekTbl. KONMUeCTBEHHO-MHTYUTUBHAS TMMNoTe3a U CMeLLIaHHbIE SKCTIEPUMEHTa/IbHbIE Pe3y/b-
TaTbl HefasHO npveenv BepHxapaa [37] K BbIBOAY, UTO HEOOXOAMMbI AOMOSHUTESIbHbIE UCCIeA0BaHUS, YTOObI Pa3bACHUTL
3TOT BOMpOC. ECTb BaXHble pa3nMuns Mexay noABepraHvMsMn BO3AENCTBUIA NIMHWIA anekTponepesay 1 noasepraHisMm
BO3AElCTBUIA, C KOTOPbIMU CTaslkmBatoTcst B MP. OfHO U3 pasninumii — To. YTo MP MarHUTHbIe NOsIs ABSKOTCS CTaTUYecKu-
MW. B OT/IMUME OT NOMEN JIMHWN 3/1eKTponepeaun ¢ Tokom 60 Iy, [jpyroe oTimune — OTCYTCTBME KOMMOHEHTa 3/1eKTpu-
YECKOro MoJisi, CBSA3aHHOTO ¢ MP MOCTOSHHLIM MarHUTHBIM NosieM. [MpeaiokeHHbI MexaHn3M A/1s1 61moadpcekToB Noboi
[O0MOSHUTE IBHOWN HI3KOW YacToThbl (JIHY) BrItoYaeT B Cebsi pe30HaHC LIKIOTPOHA MOHOB KasibLms [38]. Takoli MexaHn3m
npeanonaraeT kKak MarHUTHOeE rosie (KOTOpoe MOXET ObITb AVHAMUYECKMM), TakK U OPTOroHasIbHOE 3/1IEKTPUYECKOe Mofie,
M3MEHSIOLLIEECA B YacTOTe Pe3oHaHCa LMK/IOTPOHa, BO3MOXHO, Ka/lbLyA. YacToTa pe3oHaHca LMKIOTPOHa A1 VIOHOB
Kanbuyss — 38.4 Mylc. 3emna MMeeT cusly MarHUTHOTO Mosis NpUGAmsuTenibHo 0.2 'c yactoToli 0.5 M, nekTpudeckoe
nose yactoToii 60 Iy NoTpe6oBano Gbl OPTOrOHaUILHOE MarHUTHOE Mose cunoi 1.56 I'c AN pe3oHaHca LYKIOTpoHa Mo-
HOB KaulbLisi. Takast KOMOMHALMS SMIEKTPUYECKMX Y MarHUTHBIX MOsieli MOXET MPOM30IATU OKOJI0 JIMHMIA SreKTponepeaad.
B marHuTax 1.5 Tn opToroHasibHOe 3n1ekTpuyeckoe none B 576 Ky, TpebyeTcs A/1s pe3oHaHca LMKNOTPoHa. Pe3oHaHCcHas
Yyactota B MP-OBOPYJOBAHVW 6onee YeM B ABa pasa NpeBbILLAET 3HAUYEHNE PE30HAHCHOWM YacToThl LMK/IOTPOHA 47151
Ka/ibLisl /151 TOrO e camoro MarHuta. He npucyTCTBYET HVKAKOrO 3/1eKTPUYECKOTO MOJS OKO/IO YacTOTbl pe30HaHca Lp-
koTpoHa B MP-OBOPYAOBAHWW, Tak Kak MUCMO/b3yeTCA 3/1eKTPOMarHUTHas 3alimra. 31a 3apra OrpaXaaeT OKpy»aro-
Lyto cpeay oT MP-CUrHaU10B 1 NPEnATCTBYET CUrHasiam u3 OKpy»KatoLLeli cpeabl yxyawmtbs MP-M306padkeHus.

[pyrvie npeanoxeHHble MexaH3Mbl A/18 CTaTUHeCKuX noreii 6rnoadpchekToB

CKOPOCTb XUMNYECKMX peakLinii, paBHOBECHE N KOHLIEHTPaL MOr/1 Bbl BbITb M3MEHEHbI, eC/N Gbl HEKOTOPbIE W
BCe peareHTbl W1 NPOAYKTbl UMeSIN MarHUTHbIE MOMEHTbI, KOTOPbIE 3HAUNTE/TLHO U3MEHWN Obl TEPMOAVIHAMIIKY peaxkumm
[16], [17]. [24]. [39] — [41]. OpHako B Monsx Ao 4 Tn TepmMoAVHaAMUYECKME COCTaB/IAIOLME [0/DkHbI ObITb HE3HaUUTE b-
Hbl [24]. BbUm npeg/iokeHbl ApyLle BO3MOXHbIE MEXaHV3Mbl 415 61M03dheKTOB MOCTOSAHHOrO MarHUTHOTO MOJS, Hanpw-
Mep TyHHeNbHbI 3dhdhekT Ans NpoToHoB B HK 13-3a 3MeHeHWl B NOTEHUMa/IbHOW BbICOTE, BbI3BAHHOW CTaTUHECKUM
MarHUTHbIM nosem [40]. Apyrue MexaHn3mMbl 66U 06CyxaeHbI B 0630pax [16]. [24], [37]. [40]. [42] — [46].

Habntogaemoe NoCTOAAHHOE Mosne 61MoathdeKToB

SKCrepyMeHTa/IbHbIE 1CCE0BaHMS NOBbILLEHNA [-BOJHbI 3/1EKTPOKapAMOrpaMMbl — €AMHCTBEHHOE HeMeXaHW-
Yeckoe MOCTOSIHHOE Mosie 6ro3dHtheKTOB. KOTOPOe LUMPOKO Npu3HaHo. 3ro pacnpoctpaHsieTcs Ha MALUVEHTOB, pas-
MELLEHHbIX B CTaTUYECKMX MOJSX, 3HAYEHNEM, No KpaiiHeli mepe. 0.3 TA. MpuumHa 3TOro SIB/IEHNS HAXOAWTCS CKopee B
6ro10rMyecKoin capepe, YeM B pesysibTate Bo3AelicTBMA. [MOTOK KPOBU NPMBOAUT K BbI3BAHHOMY HarpshkeHWto, KoTopoe
npvBOAUT K BbIGpocy M-BOSHbL. He 0BHapyXMBaeTCs HUKaknx HebnaronpusatHbIX adidoekToB; ¢ MALIVIEHTA npogomka-
10T CHUMATb 3/1EeKTPOKapAMOrpaMMy HOPMasibHOTO Byaa cpasy Moc/ie CHATUS BO3AelCTBUA MarHUTHOro nons [16]. [23].
OTMeTUM, YTO [DkexeHCOH 1 ap. [71] Taoke Hawm 17 % yBenmyeHve A4/IMHbI CepAagyHoro uykia nocne 10-MUHYTHOro
BO3/elcTBUA nosem B 2 T/. [iHa cepAeyHoro Lvkia Bo3BpaTuiach K HopMasibHOM vepe3 10 MUH nocne BO3AeicTBus
1 ocTaBasiaCb HOPMasIbHOM 22 4 crycTs. MOCTOSIHHbIE MarHUTHbIE Mosisi, Ucnosb3yemble B MP-OBC/TIELAOBAHWN. He npu-
BOJAT KyBe/MYeHVsM TeMrepaTypbl Tena [47]. kak 66110 npeanoxeHo [48]. KaxxeTcs:, HET HKaKVX MyTareHHbIX 3hdpekToB
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[16]. [42], [49]. OpnHako Happa u ap. [70] o6Hapyxunu, 4to npoctoe 30-MUHYTHOE BO3AelCTBME Ha Mbiweli nonem B 1.5 Tn
BbI3Ba/10 15 % COKpaLLEHWIA, OTHOCSILLMXCSI K CNepMe sindka Ha 16-i 1 26-i AHW nocne Bo3pelicTBus. He 0GHapy»KeHO
B/IMSIHWIA HA NPOBOAVIMOCTb HepBa W B flaTeHTHbIV neprog, [50] — [52]. Bo3byavMoCTb HepBa SBMISETCS WM HE3aTPOHYTOM
[50]. wm 3HauUMTENBHO yBeNMUMBaiach [51] BbICOKMM CTATUYECKUMM MarHUTHbIMA NONAMU. MHOrne 13 npes/iokeHHbIX
MeXaH13MOB MOTyT NMPUMEHSATHCS B M0/ O4eHb BbICOKOW CUMbl. HO. OYEBUAHO, OHN HE BHOCAT 3HauMTE IbHbIN BKIa4, Mpn
MOCTOSIHHBIX MarHUTHbIX MOJIAX Hbke 3HadeHns 2.0 Tn. Hanpumep. ATKMHC nokasan [53]. UTo Npy HopMasibHOM Temnepa-
Type Tena TepMoAnHaMUYeckme pacCMOTPEHMS TPeBYHOT, UTOObI 3HaYeHMe CTaTUYeCKOro Mnoss 6bu10, Mo KpaliHel mMepe,
10 TN AN BO3HVMKHOBEHUST CYLLIECTBEHHBLIX M3MEHEHWI B CTPOEHUN hepMeHTa. BrkBco 1 Bapax nokasasm [20]. uto nosns
CTO/b Xe BbICOKME, Kak 24 TN. okasbiBasin 6bl TOSIbKO HEGOSbLLOE B/INSHME HAa MPOBOAVIMOCTL HepBa. HegaBHO KuHoum,
Amaryun v TeHdbopa nokasanm [72]. UTo ctatmndeckre nonsi 3HadeHem 10 TN He A0/MKHbI BbTb NPUHSATBLI BO BHUMaHe C
TOUKN 3PEHNS HAMNPSKEHWI, BbI3BaHHbIX B a0pTe. ECTb HECKO/BKO B 3HAYUTEIbHOW CTENEeHN HeNoATBEPKAEHHbIX COOOLLe-
HWiIA 0 Gro3dhdhekTax MOCTOSIHHOIO MarHUTHOrO Mnosis. MoTpeGeHre KUCIOPoAa, Kak Habnioaav, GbU10 HECKOSILKO MO-
HWXEHO B AYelikax NoYKM 1 NeveHn aMOp1oHa MbllLn B NosAxX 3HadeHviem 0.7 Tn [54]. [pyroe uccnegoBaHue, OgHako, He
HaLLNO HUKaKMX adodpekToB B nosie 0.6 T [55]. O npoTvBopeyallyx pesyrbTartax CooOLaoT OTHOCUTE/IBHO reMarosiorm
XUBOTHbIX, Ha KOTOPbIX BO3AENCTBOBA/I0 B TeUEHNEe MHOMMX Hefle/lb BbICOKOe CTaTuveckoe MarHutHoe rosne [56] — [58].
ECTb HECKO/IbKO 0630PHbIX CTaTel, KOTOpbIle UCCEAYHOT 3T 06/1acTy 6onee ry6oko [16]. [24]. [37]. [40], [42] — [46]. Skc-
nepvMeHTasIbHasA paboTa No CTaTUHecKMM MosisiM okos1o 2 Tn 6bina 6e3pesynbTaTtHoi. Mpasaa v ap. [66] Bo3agelictBoBan
Ha siila neonappoBol NSrywkn nosiem 0.15 nnm 4.5 TN 1 He 06HAPYXXWIN HUKaKMX pas/inumii B 3TUX rpynnax v rpynne,
He noageprasLLeiics BO3AECTBMIO. 13 3TOro OHM 3aKMHHUIN, YTO MarHUTHbIE NMons A0 4.5 TN He OKasbIBatoT BMSHUS Ha
paHHee pa3suTye. LLeHk 1 ap. [67] 06HapYy»X/N YBENMUYEHNSI BEPOSTHOCTU FOSIOBOKPYXEHWSA B rMosie 4 T No CpaBHEHUIO C
1.5 Tny po6poBosibLeB. Kpome TOro, OHW HaLL M CTATUCTUYECKU CyLLECTBEHHOE YBesIyeHne TOWHOTbI, METa//TYeCKoro
BKyca 1 apyrmx adpdekTos.

PeiinmvaH, Knaso 1 Box [68] noaseprasiv BO3AENCTBUIO SUElikv OMyX0/v YesioBeka MarHUTHbIM nosiem 7 TN B Teve-
Hue 64 4. OHM HaW W, YTO CTaTUYECKOE MOre YMEHbLLIASIO YMC/I0 XM3HECTIOCOOHbIX SYeeK oryXosm Ha 19 % a9 menaHo-
Mbl. Ha 22 % /1591 KapLIMHOMbI SIUHUKOB, 1 Ha 41 % A1 MMMdoMbl. KpoMe TOro, OHM He HaLL I HUKaKoro CBuaeTe bCTBa
[ONs1 USMEHEHWIA B UMK/Iax pocTa syelikv wim B 60nblumnx coparmeHTax AHK. B apyrom viccnepoBaHum Kpoekep v ap. [69]
He HalIN HUKaKMX pasiuunii B LUMLLKOBUAHOM Tesie WM YPOBHE MesiaTOHVHA B CbIBOPOTKE KPbIC MOC/e BO3AeiCTBUS
nonamuv 0.08 wm 7 Tn.

3nnaemMmMonormyeckne 1CCnefoBaHNa BO3OENCTBYSA Ha YesloBeKa BbICOKVM MOCTOSHHBbIM MarHUTHBIM MosieM 6buin
caenaHbl B pabotax [59] — [63]. [aHHble OTHOCUTENIbHO Paboumx UHAYCTPUASbHBLIX NPEANPUATUN, Ha KOTOPbIX BO3AE-
CTBOBa/IN B TEYEHME MX PaboTbl 1 MOCTOSHHbIE, N HU3KOYACTOTHbIE MarHUTHble nons Ao 0.1 Tn. cogepar MHOTO CyGbek-
TUBHbIX HaG/KOAEHWIA (HanpyMep, rosioBHble 601, 6O B Ipyan, FONIOBOKPYXeHUE) [62]. [63]. DT ruccnenoBaHUst Takke
MCMbITbIBa/IM HEAOCTATOK B 84€KBaTHbIX CPEACTBAX KOHTPO/IA 13-3a YCIOXHAIOLLMX haKTOPOB, TakMX Kak Ha/mume Xumu-
KaToB Ha paboyeM MecTe. B OT/inyve OT BbILLEYNOMSHYTOrO, UCC/Ief0BaHNS aMepUKaHCKMX paboumnx, KOTopble paboTatoT C
BbICOKV/IMM MarHUTHbIMU MOSIMK, He NOKa3a/v HYKaknx onacHbIX adadpekToB B nonsx 0.5 Tn. kak nokasaHo B pabote [59], n
vccnegoBaHus B nonsix 2.0 Tn B [60]. B To Bpemsi kak nccniefoBaHnst B 3TOW 06/1aCTy A0/DKHbI ObITb MPOAC/DKEHDI, HET HU-
KaKoro CBUAETENbCTBA, YTO BO3AENCTBUS CTaTUYECKMM MarHUTHbIM MosieM MeHbLue Yem 2.0 Tn nogsepratot MALIMIEHTA
onacHocTu. OaHa 06/1acTb 6eCcroKoCcTBa — OMacHbI M CTaTUYecKMe MarHUTHbIE MOoNs A1 6yayumx aeteli 6epeMeHHbIX
paboTalOLLMX YKEHLLUWH, NMOABEPraroLMXCs BO3AENCTBUIO 3TUX noneld. [ns aokasarenbCcTBa abCcoMoTHOM 6e30MacHOCTM
TpebyeTcs 6ECKOHEUHOE YMCO IKCTMIEPUMEHTOB, B NiTepaType [0 HACTOALLErO BpeMEHU HET HUKAKOrO CBUAETE/IbCTBA,
4YTO BO3JENCTBME CTAaTUYECKVM MarHUTHbIM MOMEM SIB/ISETCA onacHbIM. HegaBHWi anuaeMmuonorndeckuii o6sop [61] v3
MP-TexHonoroB B CoeAyHeHHbIX LLITaTax He Hallen HUKakol Koppensumm Mexay BO3OeNCTBYMEM BbICOKVIM CTaTUYECKMM
MarHUTHbIM MOJIEM W CMOHTaHHbLIMM abopTamn, 6ecnioameM, HU3KON MacCoW NMPU POXAEHUN WM NPeXaeBpeMeHHbIMM
poaaMu. YeHo 13yunn am6prioHasibHoe pasBuTve Nsryluek B nose 6,34 TN u Halwen, YTo GbICTpbIii packos, YMHOXeHVe
Adveliki 1 auddepeHLypoBaHue 6bUn He 3aTpOHYThI [48]. Keli Tawoke uccnefoBasia aM6pUOHaUTbHOE pasBUTYE NIATYLLIEK
B BbICOKNX CTATUYECKMX MOJISAX U HE HaLl/la HUKaKMX HebraronpusaTHbIX adodoekToB [64]. MakPo66y n3yunn 6epemMeHHbIX
MbiLLel B rpaaveHTHbIX MarHUTHBLIX MO/AX M He HalleN HUKaKoro BO3AeNCTBYHOLLEro adhdhekTa Ha Ymc/1o noMeTa wiv Temn
pocrTa [65].

MocTosiHHble nons: MpodeccrmoHasibHble TpeboBaHUA 6e30NacHOCTH

B Ta6nuvue BB.1 npeacTtaB/ieH CMCOK NPOECCMOHaIbHBIX TPEGOBaHWIA 6e30macHoCT. OH BK/IKOHaeT CTaHAapTbl
[74] — [77] HaumoHanbHoro Paapnonornyeckoro YnpasneHust 3awmtel (NRPB). vcnonb3yemble B BenvkobputaHim. Ave-
pukaHckoro KoHrpecca MpaButenbctBa VHAycTpuaribHbIX MurveHncToB (ACGIH). HaumoHanbHoii JlaGopatopun JIopeHc
Jneepmop (LLNL) n Asctpanuiickoli JlydeBoii Jlabopatopum (ARL). Bce cTaHAapThl ycTaHaB/mMBatoT TpeboBaHmsA Ge3onac-
HOCTU K «Z103aM» MOCTOSIHHOrO MarHUTHOrO MoJ1s, HaxoaAwmMes B npeaeniax 200 wiv 60 mTn. MNMpuHATHE 3TUX Npeaenos oT-
HOCUTCA K 8-4acoBOMy paboyeMy AHtO npu 0,5 T: TO/bKO OAVH Yac B AeHb [NIOKET ObiTb NPOBeEH B Mosie ypoBHeM 60 MT.
HayuHoe ocHoBaHvie /15 Takux Mpeaesos A03bl MOCTOSHHOTO MarHUTHOMO MOJIS OTCYTCTBYET. ECTb cebuika [78] 0 cpefHem
kBagpare (r.m.s) HanpsxeHWs Hke 1 MwimBosbTa. OUeBMAHO, YTO KPOBSIHOE AaB/IEHVE MOXET 3HaUMTEIbHO NOAHUMATL-
€S B BbICOKMX CTATUYECKVX MOsIsX, YTO BEAET K OrPaHNYEHVIO NMPOAODKUATESIbHOCTY BO3AEVCTBIUSA NMOCTOSIHHBIX MarHUTHBLIX
nosnei. 310 ByAET PACCMOTPEHO B CeAytoLLeM pas3ferie U. Kak oKasasiocb, 3TO GECMOKOMCTBO 6bU10 He 060CHOBaHO [79)].
OpHako npodheccroHasbHbIe TPeGOBaHVS K BO3AECTBUAM MOCTOSHHOrO MarHUTHOTO MOJIA Ha OCHOBE [103bl COXPaHSIoTCS. B
6yayLiem TpeboBaHVA CTaHAAPTOB K BO3AENCTBUAM NMOCTOSHHBIX MarHUTHbLIX Nnoseli oT MP MOryT 6bimb OGHOB/IEHDI.
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Ta6nunuya BB.1 — lNpotheccroHasbHble Tpe6oBaHMS K MOCTOSIHHOMY MO0

Bl
ngenﬂrngemgg“ Makcymym CpefiHee BpeVA Makcrvym
VCTOMHMK Tera oA [0/15 KoHeYHocTel oA
BCETO Ter|a 8y) KOHeuHocTel
o)
MexayHapogHasa Komucenss no 3awure He- 200 MTn 2Tn — 5Tn
aTtomHoli pagmauum (ICNIRP)
HaupoHanibHoe Paguonornyeckoe [pasneHve 200 mMTn 2Tn 200 MTn 4Tn
Sawytbl (NRPB) (BennkobpuTaHus)
AwmepukaHckuii KoHrpecc Mpasutensctea WH- 60 MTn 2Tn 600 MTn 2Tn
AycTpyasibHbIX MvrneHncTos (ACGIH)
HauvoHanbHasn JNa6oparopus JlopeHc 60 MTn 2Th 600 mTn 2Th
Nnsepmop(LLNL)
AscTpanuiickas JlydeBas Jlabopatopus (ARL) 60 MTn 5Tn 200 MTn 10Tn

MocTosIHHbIE NONA: MEXaHU3MbI 4151 NPOgECCUOHASIBHBLIX NPo6iemM

Kak 6bU10 06CY)A€eHO Bbillie, B MPUCYTCTBUAM MOCTOSHHBIX MarHUTHbLIX MO/ei heppoMarHUTHbIE MaTtepyasibl MOryT
UCTbITbIBaTbL NepeBOAHbIE CIbl K 06/1aCTsiM Gosiee BbICOKOM CWbl MarHUTHOrO nosst [24]. ®eppoMarHUTHble 06beKTbI
MOTyT TaKkKe UCMbMbIBaTb BPALLAIOLLMIA MOMEHT, UMEIOLWLMIA TeHAEHLMIO BbIPaBHMBATL MX MarHUTHbIE MOMEHTbI K MOCTO-
SIHHOMY MarHUTHOMY Mosito [24]. Mpu NepemeLLeHNN 3MIEKTPUYECKM NPOBOAsILLME 06BEKTHI MOMYT UCTbMTbIBATL CA/IbI U
BpaLLatoLLe MOMEHTbI B MOCTOSIHHLIX MarHUTHBIX MOJISX MO 3aKoHy JleHua [24].

MoTeHUManbl NoToka [22] MoryT 6biTb BbI3BaHbI B NMPOBOASLLMX XUAKOCTSAX (TakmX Kak KPOBb), NepemMeLLatoLLmxcst
yepes cTaTnyeckrie MarHUTHbIE Noss. Bbi3BaHHbIE MOTOKOM MOTEHLMa TbI SIBSKOTCA MPUYMHOM BO3HVKHOBEHUS apTedhak-
TOB. 3aperMcTpUpPOBaHHbIX Ha a/ekTpokapavorpammve (SKI) [23]. BbICTPOB ABWKEHWE rO/10Bbl MOXET CO34aThb Harpshie-
HVie B MO/TYKPYI/IbIX KaHasiax BHYTPEHHETO yXa, NpeBbIllatoLLee Nopor BOCMPUSTIS FO/IOBOKPYXeHVs [24]. TeopeTuyeckme
npeackasaHvisi NoBbILLEHWST KPOBSIHOTO IaB/IEHNS, BbIBBAHHOIO NMOTOKOM, OYEBUAHO, BUSUN Ha NPOeCCMOHa/IbHBbIE Tpe-
60BaHVA 6e30MacHOCTV. OfHaKO 3HauYeHWe 3TOro AhDEKTa OKa3bIBAETCS Ype3BbIHaliHO MasibIM [79].

MOTOK, BbI3BaHHbI/ NOTEHLMANIOM 3/1EKTPUHECKOTO MOJIsi, MOXET MPOM3BECTM YBEMUEHME 7-BOMHbI HA 3/1EKTpOKap-
aunorpammax. 3Tn anekTpuyeckne nosnst E MoryT 6bImb NosyyeHbl U3 ypaBHeHus (BB.4) (cm. pucyHok BB.1)

v = ££ = yBO3T(B). (BB.4)

JTO 3MeKTPUYECKOe MOJIe OPTOrOHasIbHO M/IOCKOCTY, COAEPXALLEN BEKTOP CKOPOCTU MOTOKA M MOCTOSHHOMO MarHUTHOTO
nons. Camas BbICOKasi CKOPOCTb MOTOKa COBMNAAAET MO BpeMeHM C [-BO/THOM Ha aieKTpokapayiorpaMvie. Hampymep, MkoBast CKo-
pocTb kpoeu — 0.6 M'c [40]. NOTOK 1 MNOCTOsIHHOE Mosie 06pasytaT yron 30\ 1 avameTp aptepyn paseH 0.02 M. Toraa BbBBaHHOE
HanpsbkeHre — 9 MB. CpaBHVBaKOT 3TOT pe3y/ibTar C TUMYHOM 3/1EKTPOKapAVorpaMMoi aMiivTy bl BorHbl R Ha 10 mB. Mory-
vatoLpiecs -BbIMyKIOCTM UCHE3AKOT C MOCTOSAHHLIM MarHUTHLIM MosieM. -BbIMyK/IOCTW. NpeAfioriarator, He UMEHOT HYIKaKoro 61o-
JIOrN4ECKOro 3HaueHnst. OIHAKO HET HUKaKKMX Yrpo3 6e3onacHOCTY, Mo KpaiiHeli Mepe, B Nosisix 4o 7 T/1. OTMeYeHo, UTo B 6oriee
BbICOKVX Mosisix MP-OBOPYAOBAHUA MALIVEHTA He0GXOAMMO pacrofioTh NapasiiesibHO NOCTOSSHHOMY MarHUTHOMY Mo/,
B aopTe MOryT BO3HUKHYTb MMKOBbIE CKOPOCTU KPOBOTOKa [80]. MpriHMMasi BO BHUMaHVe, YTO aopTa BbIPOBHEHA MO JIMHVSIM Mo-
CTOSIHHOrO MarHUTHOrO MO/, CeayeT, YTo 4718 TunuuHoro MP-OBOPYJOBAHVIA BbBBaHHOE 3/1EKTPUYECKOE Nosie A0/HKHO Obimb
Ma/lbIM. 3aTeM paccMaTpriBatoT MPeACcTaBuTesIA MePCoHasia, CTOSLLETO B MPOMEXYTKE MarHuTa. [1a atoro criyyas © npuosmsu-
TenbHO paBeH 90 . 1 BbBBaHHOE 3/1IEKTPUYECKOE Mosie yBerumnBaeTcst. Pevm [81] oueHwn, UTo anekTpuyeckoe rnore B 6,2 B'm
HEOGXOAMIMO, HTOObI MPOV3BECTY CEpAEYHOE BO3OYXEHVE B CaMO HyBCTBUTE/TBHOM MOMy/ISLMM B TEUEHME BPEMEHW CKaTa rpa-
[OvieHTa 3HauTesbHO 60/1bLLe 3 MC. B TeueHre BpemeHn ckarta rpagyeHTta 600 mc (6oree TunnyHoro s MP-OBOPYIOBAHNS)
cepagyHoe BO30yXeHe B CaMbIX YyBCTBUTE/TbHBLIX MOMYALMSX MOBbILLAETCA npubnvsuTenisHo Ao 31 B/m. CepagyHoe BO3-
By>kaeHVie B CaMO YyBCTBUTESBHOM MOMy/isiLym TpebyeT, UToObI MOCTOSIHHbIE MarHUTHbIE Mo BbiK, Mo KpaiHeli mepe, 10 Tn
(Bpems ckaTa 3Ha4TebHO 6osbLLE 3 MC. HO 60/1ee TUMMYHO NPMGIM3UTENBHO 52 TN B TeUeHWe BpeMeHU ckaTa 600 Mc).

Bb110 6b1 pasyMHO NPOBECTU IKCNEPUMEHTa/IbHbIE UCC/IeA0BaHMSA 6e30MacHOCTY cepAua nepes cosgaHnem OTKpb-
TbIX MarHUToB 41151 MP-OBOPYJOBAHUA € YpesBbiHaliHO BbICOKMMM MO/SIMMN.

KpoBb, TekyLlas B CTaTU4eCKOM MarHUTHOM Norne, NPOU3BOAMT NOTEHLMaN NOTOKa, NPONOPLMOHasTbHbIV CKOPOCTY,
CTaTU4eCKOMY MarHUTHOMY MO0 U YTy MeXay HAMW. TOPMO3Has cuna, Hanpas/ieHHas MPOTUB KPOBOTOKA, Takke co3a-
€TCS. HO ee BeiMyMHa SABNSETCA hn3N0Mormyecky He3Havallen, no kpaviHeli mepe, Ao 5 Tn.
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TbpmcaHn

KpoBOTOK TOPMO3HOM CUNbI:

£*emf/O=vB03T(a)- 0.6 BfM «aptodakt M-oonus

E, MuHumnsupoBaHHbiit gns ocu MALUUVEHTA no 2:

1% ceppeyHoe Bo3GyxAeHue — 6.2 B/m

Topmo3Hble cunbl. F -»<jv* 60 * BO -- Heamauawun OP achpekT KewHepa u gp. [79)

PucyHok BB.1 — lNMocToOAAHHOE MarHUTHOE rorie: NoTeHUMasibl MoToka

BbBBaHHOE 3/1EKTPUHECKOE MO/IE CO3AACT MOTOK 3apshKeHHbIX HaCTuL, MO 3/IEKTPUHECKOMY MOS0, DT 3apskeHHbIe Ya-
CTULBI. NepemeLLatoLLVIeC OPTOrOHa/TEHO B MarHUTHOM MOJ1e, VICTIbITbIBAKOT CWTY, KOTOpas Hanpas/ieHa NPoTVB KPOBOTOKA [22]
(cm. pucyHok BB. 1). OueBnaHO, aTa cuna, Kak npearosiarann, Morsia 6bl MPUBECTU KYBENMUEHNIO KPOBSIHOTO aBrieHnst. OfHako
Ketrm v gp. [79] nokasan Kak TeOpeTUHECKU, Tak U KCTIEPUMEHTa/TBHO, YTO 3TOT 3dddeKT He NPeACTaB/ISET HUKaKOro UHTepeca.

MosiBnsieTca Hebo/bLLIOE KO/IMUECTBO CBUAETENBCTB O BPeAHbIX adhthekTax OT BO3AEVCTBUSA CTATUYECKOro MarHmT-
HOro Nosis (3KCNePUMEHTaVTLHO A0 7 TN B 3TOM 0630pe). TeopeTnyeckun Npob/iemMbl HaUMHAKOT BO3HMKATL Npuy nosisx 10 T.
Bbu n3gaHb1 0630pbl 06 adidheKTax BO3AENCTBUS CWIbHBLIX CTATUHECKUX MarHUTHbIX Moneli [82]. 3Tn n apyrve 0630pbl 1
[aHHble NPUHYAWIM amepyKaHCKoe Ynpas/ieHme Mo CaHUTapHOMY HaZi30py 3a Ka4eCTBOM MNULLEBLIX NPOAYKTOB U MefKa-
MEHTOB MNosararb, YTO cTaTuyeckme 061acTu Huke 4 TN He ABNSKOTCS NPUYMHON 3HaUMTEIbHOro pucka [73].

6.8.2. nepeuricnenve Il). BCMIOMOIATE/IbHbIE YCTPOCTBA

CnepfyeT NpUHATL Mepbl MPeAOCTOPOXHOCTY MU OTO6Ope NPUGOPOB A1 HabMoAeHVs 3a M3MONOTMYECKUM CO-
crosiHveM MALIVIEHTA v npuHapiexHocTelt K HuM. OHK AOMKHBI BbITb CNeLmasnibHO NpUCnoco6ieHbl A1 paboTbl ¢ MAT-
HWTHO-PE30OHAHCHbBIM OBOPYAOBAHMEM (Hanpumep, kabenu ansa 3K A0mMKHbI UMETH BbICOKOE 3/1eKTpUYeCcKoe
COMNPOTUB/EHVE). V30enMsa U3 3M1eKTPONPOBOAALLMX MaTepPUasioB, 3a UCK/IOYEHVEM TeX. KOTOpble AO/DKHbI MMETb HeMno-
CpeACTBeHHbI KOHTaKT ¢ Tesiom MALIMEHTA no npefHasHadeHno (Hanpumep, anektpoge! 411 3KI), AomkHbI ObITb 31ek-
TpUYecKkn u3onmpoBaHbl oT NMALIMEHTA. Kpome Toro, ecniv atm u3gennsa MoryT conpukacatbes ¢ NALVEHTOM, onn
[OMKHbI BbTb CHabXeHbl Tennonsonsaumeid. U3rOTOBUTE/IA nprbopoB A0/MKHBbI NPefoCTaBUTbL UHCTPYKLMIO MO pas-
MeLLEHMIO NPOBOAOB U Kabeneid, Haxogswwxca B6/man NMALUVEHTA (Hanpumep, BO 136exaHe 06pa3oBaHUst 3aMKHYTbIX
netesib). 3TV Mepbl AO/MKHbI CHU3UTL MHAYKLMOHHBbIE HABOAKW OT BbICOKOYACTOTHbIX KaTyLleK, KOTOpble MOMYT SBUTLCS
npyurHol nosnydennst MAUVEHTAMUM 0XoroB, a Takke BHECTU AOMNOHUTESIbHBbIE MOrPeLLHOCTY B NOKasaHUsi NprGopoB.

6.8.2, nepeumncneHue ss)

B [onosHeHVe K MHGopMaLmK, YKkazaHHOM B nepeuncrieHnmn cc) 6.8.2 Ha npoLedypax CKOpoi MeavLMHCKONM Mno-
MoLm 1 nepeuncieHnn ff) 6.8.2 Ha 1akvx 1 rasoobpasHbIX KpPMOoreHax, aToT MyHXT obecneyviBaeT MHopMaLmio, nog-
XOASALLYHO [/181 AAHHOTO KPUTUHECKOTO MOJIOXEHUS, KOraa ras resinid NoKMAaeT MarHUT 1 pacnpoCcTpaHsieTcsl B MOMeLLEHN
o6cneaoBaHNs WM APYTX CMEXHBIX NOMELLEHNAX B TedeHe KBEHY. 3Ta cutyaums MOXeT NpUCyTCTBOBaTb, KOraa BeH-
TUIbHAA CUCTEMA CBEPXMPOBOAALLErO MarH/Ta He cpabaTtbIBaeT YaCTUYHO WK NOSHOCTBIO B TedeHne KBEHY marHuTa.
B aTOM crlyyaB [IOKET BO3HMKHYTb PUCK OMAcHOCTU A1 BOB/IEUYEHHOrO nepcoHata. MonesHo obecneunts ONMEPATOPA
MHhopMaLeid A5t yCTaHOB/IEHUST Ype3BbIUaiHOTO NlaHa AeCTBIIA, NPUCTIOCOB/IEHHBIX K MECTHBIM TpeGoBaHusM. B To
Bpems Kak KBEHY sBnsieTcs peakum ciyyaeMm, AOMNOHUTESbHbIV OTKa3 BEHTWIbHON CCTeMbI MarHuTa elle 6osee Masio-
BEPOSITEH. XOTA Thicsiun MP-CUCTEM HaxoasTcsi B paboTe, 6bU10 TO/IbKO HECKOSIbKO COOBLLEHUI A OTHOCUTE/IbHO HecHacT-
HbIX C/ly4aeB, MOB/IEKLLMX TesleCHble MOBPEXAEHVS MpU BO3HMKHOBeHMM KBEHY. OgHako M3rOTOBUTE/IN o6s3aHbI
yKa3blBaTb MOTEHLMa/IbHYHO OMacHOCTb 06 bEAVHEHHOTO Crly4as 1 obecrneunBaTtb MHopMaLmIo, NMOAXOAALLYHO /1S 3TOro
TUNa KPUTUHECKOrO MosiokeHust. OTMETUM, YTO MHAPOPMALIMA MOKPbIBAET OYeHb MasiIOBEPOSTHBIN, HO BCE e BO3MOXHO
cepbesHbIli cryyali paboTbl Co C60sIMM BEHTWILHOW crcTeMbl BO Bpems KBEHY cBepXnpoBOoAsLLEro MarHmTa.

Yrto takoe KBEHY? B TeueHre KBEHY mMarHuT TepseT CBOKO CBEPXMNPOBOANMOCTL. MarH1THoe rnosie Cnosi3aet BHU3
B TeYeHVe CeKyH — 0ObI4HO [/IUTeNIbHOCTb CNOJ3aHNA COCTaBNaeT NpUbm3uTensHo 20 C.

MarHuT HauMHaeT HarpeBaTbCsl. XXUOKWIA reqivii BbINapuBaeTcst CO CKOpocTbio 500 — 1500 N1 B TeYeHMEe HECKOMbKIX
MWHYT 1 BbICTPO pacLLMpSieTCH. TOYHOE 3HAYEHWE CKOPOCTU BbIMapKu 3aBUCUT KaK OT YPOBHS 3aro/THEHWS, Tak 1 OT CWibl oSS
MarHuTa. MarHuT B 3 T/ [JIOXET MMETb 60/1e€ BbICOKYHO CKOPOCTb BbINapkK, HYem MarHuT B 1.5 Tn. OauH UTP XOKOro resimis
nepexoauT NpbM3uTenbHO B 700 N1 ra3oo6pasHoro resiis. Mpy MakCuMasibHbIX YC/I0BUSIX 3TO O3HaYaeT NpubnmsnTesbHO
1000 M3 rasa. PyuHoe ynpaBneHne KBEHY rioxeT ObMb HauaTo nyTeM akTvBaumm YCTPOUCTBA 3aKpbITUS KPUTUYECKOTO CO-
CTOsIHMA NossA. Jpyroit UCTOYHUK A1 KBEHY — criyyaid, Korza ypoBeHb 3aro/IHEHUS Fe/inst YMEHBLLIAETCS A0 3HAUEHVS], Npn
KOTOPOM MarHUT HauMHaeT HarpeBaTbes. B peakmx ciyyasix crnoHTaHHbIi KBEHU MoxeT HabnioaaTbesa npy OTCYTCTBUM 00b-
ACHUMbBIX O4EBUAHBIX MPUYMH. LLMneHve win CBUCTALLME LyMbl, BbIBBaHHbIE ObICTPO YOETAHOLLYIIT MOTOKOM XO/IOAHOTO rasa
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reqsi, MoryT conpoBoxaaTbe KBEHY. Berbii TyMaH CHXAETCA K Moty r/1aBHbIM 06pa3oM OT BepXHel YacTu MarHuTa ot 6/
30cT sHUM KBEHY 13-3a KoHAeHcaumm BoAAHOro Napa v Bo3ayxa. MoTok rasa reqina ymMeHbLLIAETCA B TedeHve MUHYT. Bo3ayx
OKOJ10 HEM30/IMPOBaHHbIX KOMIMOHEHTOB MarHuTa v inHnn KBEHY koHaeHcupyeTcs, npespallasich B Boy, U KanaeT Ha Mo/,

Pucku, cBsi3aHHble C NOBpPeXAeHNeM BEHTU/IBHOW CUCTEeMbI

Llenb BEHTULHOW CUCTEMbI CBEPXMPOBOASALLErO MarH1Ta COCTOUT B TOM. YTOObI HAAEXHO BblkayaTb raz006pasHbiii
renuii Hapyxy. [aBHbI 3/1EMEHT 3TOl CUCTEMbI— TPYGOMPOBOA, KOTOPbIA paspaboTaH, YToObI TPaHCNopPTMPOoBaTh yoera-
OLLMIA ra3 resinsi B 6e30MacHyt0 OTKPbITYHO 06/1aCTb. BO3MOXHOCTL BO3HMKHOBeHMS KBEHY fomkHa ObiTb yuTeHa Kak npu
NPOEKTMPOBaHUM MarHnTa, Tak 1 BEHTWIbHOM CCTEMbI CBEPXMPOBOASLLEro MarHuiTa. B pesynibtate KBEHY gomkeH bbb
NOJIHOCTLIO 6e30MacHbIM A/151 nepcoHana. Kpome Toro, Hv1 MarHuT, H1M MP-yCTpOCTBa Takke He A0/kHbI ObITb NoBpeXxae-
Hbl B TedeHne KBEHUY. YpesBblualiHas cuTyaumsi BOHUKHET, eC/IN BEHTWbHasi cucTema KBEHY He paGoTaeT. Menmii nerye
BO3/lyXa, HESAOBUTLIN 1 HEBOC/I/TaMeHsoLLMIACA. OHaKO, Tak Kak re/vi 3amMeLLaeT KUCMopos, CyLLEeCTBYeT PUCK yayLUbs.
KprioreHHbI renuid, yoeratoLumii B OKpyxatoLLmii Bo3ayX, NPYBOANT K 6e/lbIM 06/1aKkaM, BO3HUKAIOLLMM MPU KOHAEHCaLWW.
3Tn o6/1aka He6MaronpUATHO BAUSIKOT Ha BUAVMOCTb. JIlogn MOTYT He 3HaTb O KO/MYecTBe re/ns, NonaJatoLlero B 1X
[AbIXaTesIbHyt0 cucTemy. B 3aBYCUMOCTU OT KOHLEHTpaLmK reqins, HaxoAsALerocs B Bo3fyXe, HeGO/MbLLOIO YMc/ia BAOXOB
MOXeT 6bITb OCTATOYHO, YTOObI MPUBECTU K 6eCCO3HaTE/TbHOMY COCTOSIHUIO. KpOMe TOro, yTeKatoLii renivii upessblyaii-
HO XOJI0fleH, YTO MOXET BbI3BaTb NepeoxsiaxaeHne 1 o06MopoxeHve. MNocnegHre cBeAeHNs O NOBPEXAEHNAX, HarnoMuHa-
HOLLWIX OXOT U (KPMOTEHHbIE OXOrK) KOXM, OTHECEHbI K HOPMaTbHBIX* TemMnepaTypHbIM YPOBHSAM. KOHTaKT KOXM C XOMOAHbIMM
YaCTAMM WM XUAKUM BO3YXOM MOXET Taloke NMPUYBECTU K OGXTOPOXEHMIO. PazHOOGpa3nB OTKa30B BEHTU/ILHOWM CUCTEMBI
CBepXMPOBOASALLIEr0 MarH1MTa AO/MKHO 6bITb MNPeAyCMOTPeHO. Hanprmep, [IOHET NPOU30TY CriefytoLLee:

- Heb6onbluve yTeykn: MeHbLLEE KO/TMUYECTBO rasa re/insi BbIkayaHo Hapy>Ky Yepes CUCTEXTY HarpeBaHUsl U KOHAVLW-
OHMPOBaHNSA BO3[yXa 1 3aMEHEHO CBEXVX* BO3OYyXOM. 3TO HE KpUTUYEeCKasi CUTyaumsi, Noka CUCTEMbI HarpeBaHUst U KOH-
[AVLNOHMPOBaHMA BO3AyXa (OYHKLMOHUPYIOT, Kak TpebyeTcs. STW YTeUKn — pe3y/ibTar KOHCTPYKTUBHBIX OLLMOOK, KOTopble
[0MDKHBI BbITb MCrpaB/ieHb.

- BeHTU/IbHaA c1ucTema CBEPXNPOBOASALLIETO MarHUTa YaCTUYHO He paboTaeT: TO/bKO YacTb rasa renivs BblkadaHa
Hapy>Xy Yepes VHTerpupoBaHHYt0 BEHTWIbHYHO cuUcTeMy. BoribLuee KOMMYECTBO resivist MPUCYTCTBYET B MOMeLLieHUM obcre-
[0BaHWA. CUCTeMbI HarpeBaHVst Y KOHAULVIOHMPOBaHWSI BO34yXa He MOTyT YAa/uTb reivii us-3a ero oGbema. dopmmpy-
torcs 60nbLUMe 06n1aka, KOTopble HeGNAroNPUATHO BSKOT Ha BUAVMOCTb. JononHuTebHO yBennumnsaetca JABNTEHVIE
B NMOMeLLIeHVAX. B 3aBUCTLIOCTM OT pasmepa yTeuky MOryT BO3HUKAaTb OMacHbIe YC/I0BYA [/151 BOB/IEYEHHOIO NnepcoHasia.

- TMonHbI OTKa3: BEHTWIbHAA CUCTEMa CBEPXMPOBOASALLEr0 MarHmTa Mo/IHOCTBLIO OTKasbIBaeT, Hanpumep, Yepes
6110KMPOBKY Wn MpepbIiBaHve IMHWMN. Bce KOMYecTBO ra3a BbikayaHo B roMelLieHne ob6cneaoBaHns. Ecnm He cneposain
npeasapuTeibHO YNOMSHYTbIM TPeGoBaHMAM 1 peKOMeHAAUMAM, YBEMMUNBAETCA NOTEHLMAIbHBIA PUCK NOTEPY XU3HN B
C/lyyae MosIHOrO OTKa3a KPUOreHHOr0 BEHTUSIA.

- [o 1000 m3ra3a rnonasio B NoMeLLeH1e, KOTOPOe HYacTo MMeeT 06beM MeHbLLe, YeM 100 V3.

6.8.3. nepeuncneHve bb). CoBMECTUMOCTb SINCTA TEXHUHYECKOW crieumdmkaumm

MTOroBbIii MCT cneumdukaLmm 4acTo YNnoMUHaETCH Kak IMCT AaHHbIX NpoAykTa. OnpeaeneHHas MHdopMaums oT-
HOCUTE/IbHO 3TOro SINCTa MOXET Moxrodb NMOJIb30OBATE/IHO oueHUTbL COBMECTUMOCTL NepudhepuiiHoro 060pyAoBaHnst ¢
onpepeneHHbiM MP-OBOPYIOBAHVEM. CoBMeCTMMOCTb nepudiepuiiHOro 060opyaoBaHna Ao/kHa Obimb obecrieveHa
N3rOTOBUTENAMW. B uHok* cnyyas MNOJIb3OBATE/Ib foskeH rapaHTMpoBaTb, YTO oba Tuna obopyaoBaHUs He Ha-
pyLatoT Hagnexatlee hyHKUVOHUPOBaHVEe ApYr apyra.

OueHb BaXXHO MOHATb, UTO KOHAUrypauys cucteMbl MP-OBOPYAOBAHVA MOXET 3aTPOHYTb Hag/iexallyto pa-
60Ty nepudhepuiiHoro ob6opyaoBaHUs 1 Ha06oPOT. Hanprmep, ycTaHoBKa 60siee CUMbHbIX CUCTEM rpaaueHTa Ha MP-
OBOPYLOBAHUN X*OXeT 3aTpOHYTb HYHKLVIOHA/IbHbIE BO3MOXHOCTU MNepuUchepuiiHOro 06GopyaoBaHMsl, TakUX Kak
(PM3MONOrNYECKNIA KOHTPO/Tb 1 CEHCOPHOE YCTPOWMCTBO, MPYMEHEHHOIO OKOSI0 OTBEPCTVS MarHuta. MoaTtomy B cnydae
MoZepHm3aumm MP-OBOPYOBAHNA MNMOJSIb3OBATE/1b fo/mkeH coobwumTb 06 3ToM M3rOTOBUTEHO nepudhepuiiHo-
ro 06opy1oBaHVisl, YTOObI rapaHTUPOBaTh 6e30MacHOCTb 1 paboTy obopyaoBaHus [83].

6.8.3. nepeuvicneHve cc). KoHdurypaumsa nomeLleHns o6crenoBaHns

B cTaHgapTe npegnaraeTcs paj, xapakTepucTvK MoMeLLeHnss 06cieaoBaHus. B nomelleHnn o6cnefosaHns AO/MKHO
ObITb CAeNaHo YeTKoe pas/inyve Mexay BeHTWIbHOV CUCTEMOW rens 4151 CBEPXMNPOBOASILLIErO MarHuTa, Heo6Xoa Mot B
cnyyae BO3HMKHOBeHNS KBEHY. 1 cuctemoli BeHTunsumn MNALIVIEHTA, HeoGXoanMOi A5 exeAHEBHOIO BO3/YLLHOIO Npo-
BeTpuBaHuA MALIVIEHTOB. XapakTepCTUK/ MoMeLLeHNs: 06C/1ef0BaHMs yBEIMUMBAOT MPOMEXYTOK BpeMeHN, B TedeHve
KOTOPOro BO3MOXHO yaanutb NALIVEHTA 13 cucteMbl B C/lydae BO3HVKHOBeHNsE KBEHY. cBA3aHHOIO C OTKa30M BEHTU/b-
HOIi CMCTeMbl CBEPXMPOBOASLLIEr0 MarH1Ta. 3TV XapakTepUCTUKU NMOMOTYT YBEIMYUTL NPOMEXYTOK BPEMEHW, B TeueHue
KOTOPOro BO3MOXHO yaanuTb MAUMEHTA 13 cucTembl, B CpegHEM A0 HECKObKMX MUHYT. B obliem, pabota cuctembl
BeHTUNAUMM NMALIMEHTA gormkHa TwatenibHO NpoBepATbCA. HekoTopble cucteMbl BeHTUNAUmn NMAUVEHTA npuHocaT
CBeXWIA BO3AyX OT MOTO/Ka NomeLLeHns obcneaosanms. B cnyyas KBEHY. cBSi3aHHOMO C OTKa30X* BEHTWU/IbHOM CUCTEMBI
CBEpPXMPOBOASALLEro MarHMTa, 310 04eHb HebnaronpuAaTHO ans MALUMEHTA, n paboTta cucteMbl BeHTUsUMM MALVEHTA
[0/KHA BbITb OCTAHOB/IEHA, NPEANOYTUTENBHO aBTOMATUYECKM AaTYMKOM Nocsie o6HapyxeHns KBEHY. Kpome Toro, mMo-
XeT 6bITb PAaCCMOTPEHO aBTOMaTU3NpOBaHHOe npeaynpexaeHne ONMEPATOPY Bo Bcex cuTyauusix. PekomeHayeTcst npu-
Crnocob/eHrie MOHUTOPA KUC/I0PoAa 411 ONOBELLEHNS 3BYKOBbIMM U BU3YaslbHLIMA CUrHa/laMn TPEBOTY U 3aKpensieHne B
NnoTosIKe NoMeLLieHVs ob6cnefoBaHnA AN 6oee paHHero npeaynpexaeHVsa nNpu obHapyeHun rasa renvs. Korpa Bbinost-
HEHO PEeKOHCTPYMpOBaHMe MoMeLLEeHNs 06C/1ef0BaHNs, A0/MKHA 6bITb CHOBA NPOBEPEeHa LIeNIOCTHOCTbL orpaxkaeHus PY.
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[Bepb nomeleHns o6cnefoBaHNs OTKPbIBAETCSH BHYTPb — KOHCTPYKTUBHbIE Mepbl N0 o6ecnevyeHunio

6e3onacHocTH

Camas HebnaronpusTHas cUTyaumst AN noMeLLeHs o6cneaoBaHNs BO3HMKAET, KOrga ABepb nomMelleHns obene-
[0BaHVsA OTKPbIBAETCA BHYTPb. B 3TOM cuTyaumm HeGorblLoe MOBbILLEHHOE JAB/IEHNE M3-3a YTEUKU rasa reims MOXeT
cAenartb OTKPbITVE ABEPU YPe3BbIHaliHO TPyAHbIM. B 3aBUCMMOCTM OT CUCTEMbI BEHTUMSALMM NMOMELLEHNS MOBbILLEHHOE
[aB/ieHne MOXeT MPUCYTCTBOBAaTb B TEYEHME 3HaUMTE/IbHOro OTpeska BpemeHn. ObecneyveHne yCTaHOBKM YC/10BUS B MO-
MeLLeHN 06CriefoBaHNS, NO3BO/SIOLLEN NOASM AbillaTh BO34AyXOM B MOMeLLeHVn obcriefoBaHus B TedeHne KBEHY, B
3TON CUTyaLMM MOXET MOMOYb YBE/TMUUTE JOCTYMNHOE BPeMs 4151 BbIPaBHBaHWS AaB/IEHVSI B MOMELLEHUN.

Mpw 31Ol CUTYaLMM AOCTYMNHbLI CNeaytoLme anbTepHaTUBbI:

- [Bepb rnepectpanBatoT Tak. YTOObl OHa OTKPbIBaUTaCb Hapyxy, B AVCNETHEPCKYHO;

- [Bepb 3aMeHs0T PY 3aneyvataHHON pa3gBukHON ABepbto. [Jo/KHO BbITb 06eCneyeH0 3aKpbITre ABepu TaK. HToObI
B C/ly4aB BO3HUKHOBEHVISAA CBEPXAaB/IeHVsl Gbuna BO3MOXHOCTb OTKPLITUA ABEpU:

- HernoaBWXHOE OKHO HaGMOAEHNS 3aMEHSIHOT OKHOM, OTKPbIBAIOLLMMCS B AMCMETHEPCKYHO, Wi PY 3aneyataHHbIM
CKOJIb3SALLMM OKHOM:

- yCTaHaB/MBatOT NaHeNM B CTEHE MOMeLLEeHNs 06CcnefoBaHns, ABEPU UM NOTOSKE, KOTOPbIE MOXHO OTrepeTb n
OTKPbITb HAPYXXY B C/lyHae KPUTUHECKOTO MOSIOKEHNS WX MPUHATL B pacHET Npy HEMpPepbIBHOM BbIpaBHVBaHWUN AaB/IeHVS
B MPOMEXYTO4YHOM MPOCTPaHCTBe. 3TV NaHenu TpebytoT 3aneyataHHon PY ycTtaHoBKW. Mocne OTKPbITUS NaHenm BbIXO4,
[O/MKEH MMETb pasMepbl, Mo KpailiHeli Mepe. 60 * 60 cM2. MpKn UCMOIb30BaHUM NPSIMOYTO/bHLIX NaHe el A/IMHa Gonee Ko-
POTKOIi CTOPOHbI AO/MKHA COCTaBATb MUHUMYM 60 cM. Kpome Toro, AO/mMKHO 6bITb 06ecneyeHo Nerkoe yaaneHue naHeny
YCWIMSIMX OAHOTO YenioBeka. [JonoHUTENbHO A0/MKHO ObiTb COGOAEHO MUHUMAIBHOE PaCcCTOsIHVE [0 CriedytoLLeli cTe-
Hbl 1 MeTp. MaHenb Ao/mKHa BbITb YCTaHOB/IEHA MakKCUMasIbHO 6/IM3KO K MOTO/KY NOMELLIEHUS], YTOObI AaTb BO3MOXHOCTb
YNIETYUNTLCA PaspeXeHHOMY resimio;

- N3rOTOBUTE/Ib nomelleHusi o6criefoBaHns MOXeT 06ecneunTb AOMNOMHUTENbHbIE 3aredaTaHHble PY oTBep-
CTVS1 KOMHaTbI (METa/I/IMYECKNe CEeTKM), KOTopble BeAyT HEMOCPeACTBEHHO K BHeLUHel cTopoHe. OAHaKo 3Tv oTBepCTust
AB/MSAIOTCA Takoke TPyOGONpoBOAAMU A1 aKyCTUYECKOrO LyMa, MPou3BeAEHHOTO BHe NOMeELLEHNs o6cneaoBaHns. Kpome
TOro, 3TW OTBEPCTUS A0/DKHbI ObITb YCTAHOB/IEHbI MAKCUMasTBHO 6/IM3KO K NMOTOSIKY, YTOOb! AaTh BO3MOXHOCTb Y/IETYUUTLCSA
paspexeHHoMy renmvto. [ nogaepaHnsi CBOGOAHOrO NoToka Yepes Tpyoy A0/MkeH ObITb 0GecneveH COOTBETCTBYHOLLMIA
AviameTp AJIMHHOW NIHAW.

[ns aBepeii, NepemMeLLEeHHbIX Yepes3 BCroMoratesibHble ABuratenin (Hanpumep, S1eKTPUHECKUA UM NHeBMaTUYe-
CKWIA). TakKe AO/MKHO ObITb 06GecneyeHo pyyHoe yrpassieHuve.

Ecnun B ycTaHOBKY BK/IKOHEHO OKHO HaGMOAEHMSA, TO OHO [/IOKET ObITb paspyLueHo. OKHO 06bIMHO BK/IHOYaeT NpoBoaa
Ona PY orpaxaeHns, KOTopoe Takke [0/MKHO paboTatb. OfHako 06pasyromecs OCKOSKW CTeK/1a MOTyT PaHWUTL craca-
TelbHbIA NepcoHast. B 3aBUCUMOCTY OT KOHCTPYKLUMW U TO/LWMHBI OkHa OMNMEPATOP fomxeH GbITb 06ecneyveH Noaxoasawmm
VIHCTPYMEHTOM /151 pa3pyLLEHNsi OKHa.

O6cnyxusaHue

MporpavmMa NpochnIaKTYECKOro 06CTYUBaHUSA [O/DKHA BK/IHOUATb Creaytolume AeNCTBUS.

MpoBepka CUCTeMbI BbINycKa U BEHTWIALMM MOMELLEHUS.

YcTaHOBKa CUCTEMbI BEHTUIALMM NMOMELLIEHUS Y CUCTEMbI BEHTUIALMW KPUYOTeHa /151 CBEPXMPOBOAALLEro MarHura
[0/KHa COOTBETCTBOBaTL TPeGOBaHVAM 1 A0/KHA ObTb MpoBepeHa 06yyYeHHbIM nepcoHasioM. O6e crucTeMbl A0/ DKHbI
BU3Yya/IbHO OCMATPMBATLCA Yepes onpeesieHHble NHTEPBasTbI BPEMEHW A1 OnpeaesieHus:

- KOHCTPYKTOPCKUX U3MEHEHWIA BHYTPU 1 CHapYXM OrpaxaeHHOro nomelLeH1st 06creoBaHus;

- HECOOTBETCTBYHOLLVIX U3MEHEHWIA:

- NoBpeXaeHUl TEN/IOBOM M30NALMN BbIMYCKHON SIMHUM;

- NOBPEXAEHWUIA BbIMYCKHOW SIMHAM:

- 3aTPY/AHEHHOrO BbIXOAa, HarnpyMep MNPUCYTCTBUA rHe3/, MTuL, (OTCYTCTBME MNOBPEXAEHNIA 3aLLMTHON CETKM);

- MOBPEXAEHWI 3aLLMTHOIO MOKPbITUS OT AOXKASA (MOKPbITVE PErysspHO UCMOJb3YeTCs A1 BEPTUKa/IbHO pacnosio-
*eHHbIx KBEHY nnHwmii. B 3aBUCMMOCTM OT NPOeKTa MOKPbITUS Takke YaCTo pacrosiaraloTcsl B MecTe /151 FOPU30HTa IbHbIX
BbIXOOB);

- HAMUMA M3MEHEHWI HanpaBs/ieHVsl BbIX/10Ma K BHELLHel CTOPOHe MOoc/ie nepeaayn CUCTeMbl KIMEHTY: Hasiuus
BO3/ECTBUA Pa3psPKEHHOrO rasa Ha OKpYXatoLwiX. STO MOXET BK/IHOHaTb, HamnpyMep, OkHa, YCTaHOB/IEHHbIe MO3AHee,
BbIXOAbl U BXOAbI, CAeMaHHbIe /19 CUCTEM HarpeBaHnst 1 KOHONLMOHMPOBaHUS BO3yXa, HOBble CTPOEHVSA W BPEMEHHO
YCTaHOB/IEHHbIE KOHTEMHEpPbI U NtoGble APYTrE NOCTOPOHHME BK/IKOYEHMSI WM KA4eCTBO CTPOUTE/BCTBA, KOTOPOe MOXET
OTPULIATE/BLHO B/ISITL Ha PaboTy CUCTEMbI BEHTWISLMN;

- HAIMUMA U3MEHEHWI B CUCTEME HarpeBaHWsi WM KOHAULMOHMPOBaHVSI BO34yXa B MOMELLEHWW, Harmpumep, Mpy
[06aBeH N AONONMHUTENbHBIX BXOAHBLIX WK BbIXOAHbIX BEHTWISAILMOHHBLIX OTBEPCTUN B CMEXHbIX KOMHATaX;

- YCTaHOBKM AononHuTeNbHbIX MP-CUCTEM;

- NMPOAO/IHKEHNS UCMO/Nb30BaHNA NepBoHavaibHO KBEHY nnHvn ansa pononHutensHoin MP-CUCTEMBbI.

Tak Kak Kaxkgasi cuctema 40o/HKHa U3MEHSATLCS WM PEKOHCTPYMPOBATLCS B TeUeHre ee cpoka cryx6bl. ONEPATOP
[OO/MKEH MOMHOCTBLIO M3YUUTb CUCTEMY U 3HATb O BaXHOCTU KBEHY AVMHUM 1 BEHTUNSALMOHHOW CUCTEMbI. [03TOMY peko-
MeHA0BaHbI YacTble BU3yaslbHble OCMOTPbI (HANpUMeP, OTHOCUTETBHO KOHCTPYKTUBHBIX M3MeHEHW 0kono KBEHY nHum.
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cepbe3Hble, CBA3aHHble C U3MEHEHNAMU MOroapl, TakMe Kak neg. cHer uwimn I'IECOK). B cnymae COMHUTESNBHBLIX qDyHKLLMO-
Ha/bHbIX BO3MOXHOCTEN CUCTEMbI HY>XHO CBA3aTbCA C NoapsaaAvYMKoOM YCTaHOBKA BeHTVII'IFlU,VIOHHOVI CUCTEMbI.

MnaH l-IpeE}BI::I‘-Ial\/‘IHOFO nos10XXeHna

Cneaytolme pekoMeHAaUMmM paspaboTaHbl, YTobbl MoMoyb ONMEPATOPY B yCTaHOB/IEHUM Ype3BbIHaliHOro nsaHa,
KOTOPbIi AO/MKEH BK/KOYATL CrieqytoLLee:

- pacrionoxeHvie MP-Habopa OTHOCUTE/IbHO OKOH, 3aracHble BbIXOAb! KaK [/1 NepcoHaUia, Tak U AN BEHTWIALMA
rasa K BHeLLHell CTOpOHe, Ype3BbIlvaliHoe nepek/toyeHe ynpasneHns Ha NALUVEHTA ona noanepukm 6bICTPOro yaaieHuss;

- Ha/IM4Me NepcoHasia Ype3BblyaliHbIX CUTyauuii (Hanprmep, NepCoHa CaHUTaPHOM MalLHBI, (TeCTHble MOXapHble
KOMaH/ibl 1 KOMaH/bl 6€30MacHOCTV BHe y4acTka):

- VHCTPYKUMA 1 MHGhOpMaLio, NpeaHasHaueHHbIe OTAe/1aM MoXXapHOI OXpaHbl U NOMLECKMM oTaenam (a1 npes-
BapuTe/IbHOro obecreyeHVsl nepes, hakTMieckuM KpUTUHECKUM MOSIOKEHMEM, Kak OMMCaHO B OrepauyiOHHOM PYKOBOZ:
CTBe), BK/IO4asi HEOGXOAMMOCTb B 9KCTPEHHOV NPOBepKe Ha/IMumUs WM OTCYTCTBUS MarHUTHOTO Mofis;

- YNpaxHeHWs Mo CNaceHmto, BbIMO/HAEMbIE C COOTBETCTBYHOLLMM MEePCOHasIOM;

- TpeboBaHVie K yrnpaB/isitoLLEMY MEePCOoHasTy Mo 0Gy4eHVo B HaboaeHnn 3a aBakyauueli MP-Habopa 1 3a CMeX-
HbIMW MOMELLEHNAMN;

- TpeboBaHWe, YTO MePCOHaUT AO/HKEH BO3BPATUTECA B MP-Habop TOMBKO MOC/Ie TOro, Kak cuTyaumst BepHy/lacb K
HOPMas1bHOM, TO eCThb LLyMbl NPEKPATUINCL 1 BUAMMOCTb He 3aTpyaHeHa. V13 coobpaeHnii 6e30nacHOCTU BCe MoMeLLie-
HWSA OO/DKHBI ObITb MO/THOCTBLIO NMPOBETPEHDBI: OKHA 1 ABEPU [O/MKHBI ObIThb OTKPbIThI HapyXxy. OBbIYHO cUCTEMA KOHAMLMO-
HMPOBaHUS BO3MyXa npedycMarpuBaeT atptheKTVBHbIN BO3MyLLUHbIA OOMEH.

Ecnn ntogy npucyTCTBYHOT B NOMELLIEHWW, TAE HAXOAUTCA MarHWUT, PacCMaTpUBaloT CreytoLlee:

- CraHOapTHbIA cueHapwii: KBEHY nuHus paboTaeT, kak 3aniaHupoBaHo. MALIMIEHT rmioxeT 6bITb N1Erko yaaseH.
KOHTaKT C KpMOreHHbIMM YaCTAMU 3arpeLLeH.

- ManeHbK1e yTeukun: OHY NpuBeny Bbl K MasieHbKM 06/1akaM TyMaHa, KOTOpble YETKO OCTatoTCs BbllLe [/1aBHOro
YPOBHS! U IBHO YAja/1eHbl CUCTEMOI HarpeBaHMs 1 KOHAVILVIOHMPOBaHWS BO3ayxa. benble, Nofo6HbIe TymMaHy, 06/1aka MoryT
OMyCTUTLCA K MosTy. 3TV 06/1aKa COCTOAT U3 XOSI0AHOTO BO3A4yXa M He MPUBOAAT K MCTOLLEHUIO KCnopoda. B atom cnyyae
cBepxAaB/ieHne OTCyTCTBYeT. HeT HMKakoro pucka yayuiba kak an1s MALUVEHTA, Tak ngna nepcoHana. NMALUVEHT moxet
6bITb yaaneH HeMea/IeHHO W Yepe3 HECKOIbKO MUHYT B 3aBUCMMOCTM OT peakumm MALIVIEHTA Ha cutyaumto. KoHTakT
C KPMOrEHHbIMW YacTAMU 3arpeLLeH.

- YaCTuuHbIA W NonHbIA oTkaz KBEHY /inHWn: NpycyTCTBYIOT 60/1bLuMe, NoAo6HbIe TyMaHy, 06/1aKa, KOoTopble Mo-
ryT yxyowmntb BugymMocTtb. JAB/IEHVE B nomelleHnn o6crneaoBaHnsa yBenimumiTes. Bee oy B MOMELLEHUN W NPUXO-
OAle Ha NOMOLL HaXOAATCS B ONacHOCTW. B TeueHue NOsIHOro oTkasa BEHTWIALMOHHONM CUCTEMbI CBEPXTPOBOISLLErO
MarHvTa B MOMeLLeHnn 06ce0BaHMA NoOMeLLeHre 06CNeA0BaHNsA ObICTPO 3arMo/THAETCA KPUOreHHbIM ra3oM refnvis.

Kak npaswio, nepcoHasn He AO/DKeH paboTaTb MOOAMHOUKE, a CKopee B rpynnax, COCTOALWMX U3 ABYX Win 6onee
Yesl0BeK.

OB6bI4HO CaMblii CUMbHBIY ra30BbIA NOTOK NPOVCXOAUT B TEYEHME NEPBbLIX HECKOMbKUX MUHYT W BMOC/IEACTBUN Cna-
JaeT. OfHaKo Hanpas/ieHNe ra3oBoro NoToKa Mo/IHOCTLIO HemnpeckasyemMo, Tak kak BO Bpemsi BO3HUKHOBeHVS KBEHY B
JIIHWW TWN OLLIMGKMN MOJIHOCTLIO He M3BEeCTeH. [0 OTKPbITVS ABEepW B NMOMELLEHVe 06cneaoBaHus BCe AOCTyMHbIe ABepy 1
OKHa J0/DKHbI ObITb OTKPbITbI, YTOObI rAPaHTMPOBATL AOCTATOUHYHO BEHTU/ISILMIO. Bechb nepcoHar, He 3aAeiiCTBOBaHHbI
ONAa cnacatesibHbIX paboT, JO/MKEH NMOKUHYTL NoMellieHne 06ciefoBaHus. MNpy OTKPbITUM ABEepY BO3MOXHOE BO3HUKHOBE-
HVe CBepXaaB/ieHns B MOMELLEHMN MOXET BbI3BaTb CrieaytoLlee:

- Ecnv aBepb OTKPbIBAETCA HapYXXy B Harnpas/ieHn AMCNETHEPCKON, ABEPb MOXET OTCKOUMTL U3-3a CBepXaas/ie-
Hus. OMEPATOP fo/mkeH 3HaTb 06 3TOWM BO3MOXHOCTU, UTOObI MOXHO 6bU10 M36eXaTh MOBPEXAEHWIA, BbI3BaHHbLIX HEOXW-
[aHHbIM OTKPbITVEM ABEPU.

- Ecnv gBepb OTKpbIBaETCA BHYTPb MOMELLEHNS O6CMefoBaHUs, U3-3a CeepxaB/ieHns B NMOMELLEHNN ee HEeBO3-
MOXHO ByAeT OTKPbITb. B 3TOM Crlyyae A0/mMkHbI 6bITh OTKPbIThI CYLLECTBYHOLLME OKHA 1 Ype3BblyaliHble OTKVAHbIE CTBOPKU.
CsepxJasrieHie MOXeT NPUBECTU K HEOXUOAHHBLIM KaYaHUAM OKOH WM OTKUAHBLIX CTBOPOK. EC/N HET HUKakux ypesBbl-
YaliHbIX OTKPbITUIA, OKHO HaGMOAEHNS MOXET ObITb Pa3duTo. OAHAKO BO3HMKLLME OCKOSIKM CTekia MOryT paHUTb craca-
TeMbHbI NEPCOHaUT. B 3aBUCMMOCTU OT KOHCTPYKUMA U TONWMHBLI OkHa MOJIb3OBATE/1b AomkeH 6bITb 06ecreyeH nog-
XOOALLMMU VHCTPYMEHTaMM 151 paspyLUEHNST OKHa.

Mocne oTKpbMVA ABEPW B NOMELLIEHNE 06C/Ief0BaHVA ra3 reqivsl IMOKeT PacnpoCTPaHUTLCA B CMEXHbIE KOMHATbI,
nojsepras OrnacHOCT 6e30MacHOCTb CracaTe/lbHOro NnepcoHasia. VimeeTcs BO3MOXHOCTb MPOBEPUTL YPOBHM KVCIOPOAAa
B BO3/lyxe C MOMOLLIbIO MOHUTOPA K1C/Iopoda. MNpoTBOras He 3allyLiaeT OT 3aMeLLeHNs KUCopoaa rasom renms. Heobxo-
[VIM BO3AyLLHbIA pecvBep, YTOObl OCTaTbCs B 06bEKTE C MCNapsaoLLmMMCcs renveM. B gononHeHne K pucky yaylibs UMeeTcst
Takke AONOSHUTENBHbBIM PUCK FTMMIOTEPMN WM OOGMOPOXEHUS!.

Tak Kak ra3 re/is HarpeBaeTcsl 6bICTPO 1 PAaCPOCTPaHSAETCS BHM3 OT MOTO/KA, cracaresib, CTOSALLMI BEPTUKA/IbHO,
noasepxeH 6osbLueli onacHocTy, Yem MALIVEHT, nexxawmii Ha CTOJE 4149 NALUVEHTA. Bavike K Nosty BO3MOXHO Hasni-
une 60NbLLEro KoNmMyecTBa Bozayxa. Cnacaresib MOXeT BbIMrpaTb BpeMsl, CMyCKasiCh Ha pyKax 1 KOJeHsIX, YTOObI BOOXHYTb
BO3/yXa.

Mocne Toro, kak MAUVEHT 6bun yaaneH 13 noMeLleHUss 06C1efoBaHns, HUKaKoM NepcoHasl He OO/MKEH MpUCYT-
cTBoBaTb B6/M3n MP-CYICTEMbI. noka KBEHY He ocTaHOB/IEH 1 He obecrneyeHa BEHTUAAUYIA.
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Mocne KBEHY ponxHa 6bITb BbINOMHEHa NpoLeaypa 06CnyxunBaHus, kak onncaHo B CONPOBOANTE/bHbBIX 40-
KYMEHTAX. MNepcoHasy 06CMy»MBaHNS HY>XXHO COOOLLMTL HemMea/1IeHHO, YToObl OTKHoUUTL MP-CUICTEMY.

26 BVIBPALINA L LLUYM

Korpa vepes KaTyLUK/ rpagneHTHOro MarHUTHOrO MoJis, HaxXoAsALWMeCs B AOCTATOYHO CU/IBHOM MOCTOSAHHOM MarHWUT-
HOM M0/1e, NPOXOAUT SMIEKTPUHECKUIA TOK. 3TN KaTyLUKV BUGPUPYIOT 1 NPOM3BOAAT KoslebaHust B CIbILLMMOM Anana3oHe
YaCToT. OTO HaCTO BbIPKAETCA MPOMKVMMN «CTy4alLMU» 3BYKaMW.

KpaTkoBpeMeHHble O4YeHb IPOMKUE YAapHble LyMbl MOMYT Bbi3BaTb BHE3arHyHO NoTepto c/iyxa. OCHOBHBIM KpU-
Tepuem 6e30nacHOCTM MpU 3TOM SB/ISETCA NUKOBbLI YPOBEHb 3BYKOBOrO AaB/IEHNS, U3MEPEHHbIV B 4B OTHOCUTENbHO
ypoBHa 20 MkMa. [JOonyCTUMbI MUKOBbLIM YPOBEHb 3BYKOBOTO AAaB/IEHVS, COM/IAaCOBaHHbIA Ha MeXayHapOAHOM YpOBHE
018 NpodiecCUOHaILHOIO NpuMeHeHus, coctaensieT 140 ab. TpyaHo npeackasartb, Npu Kakmx obctositensctBax MP-
OBOPYJOBAHVIE co3faeT Hauxyflve YC/ioBuA /151 CO34aHNA 3ByKOBOTO LUyMa. MOXeT TaK C/ly4nUTbCs, YTO 13-3a 4a-
CTOTHbIX XapakTepncTuk MP-OBOPYJOBAHWA B KNMHMYECKOM NPOTOKO/IE O6HAPYXUTCA CUTYaLMs 3BYKOBOrO LyMa (KO-
TOpbIA BO3HUKAET M3-3a COBMafeHMs CTUMynaumMm MP-OBOPYLOBAHVIA MexaHNYeCKo PeE30HAHCHOW YacTOTOM W. Kak
cneacTsue, co3aaeT 60NbLLUMIA 3BYKOBON LLYM).

36 SNIEKTPOMAIHUTHAA COBMECTUMOCTb

B OB/IACTV KOHTPOJIMPYEMOI'O AOCTYNA MATHUTHO-PESOHAHCHAA CUCTEMA, Kak npasusio, He y0B-
NeTBOPSET 00bIMHBLIM TPE6OBaHNAM, KacatoLLMMCH HaNPSHKEHHOCTU MOJS BbICOKOYaCTOTHOIO U3/TydeHns. 3Tn TpeboBaHus,
B MepBYI0 o4epe/b, Hanpas/ieHbl Ha 3aLMTy PaanocBA3n 1 onpeaesieHbl MexayHapoaHbIMU CTaHgapTaMu, Takumm Kak Sl-
SPR 11. JlonycTyMble Npeaesbl HanpshXeHHOCTU No/A pagmonomex (MHAYCTpUasibHbIX NMOMEX) HaXoaAaTcsa B Npegenax ot
30 go 50 gBbMB/M. 3TO Npeanonaraet, YTo CTaHAAPTHbIE SMUCCUOHHbIE YpoBHM MP-OBOPYAOBAHWSA. KOMMLIOTEPHOTO
Tomorpadia 1 KOMIMJIEKCHOrO PEHTTEHOBCKOro 060py0BaHNS M3MEPSKOTCA Ha rpaHuLIe MOMELLEHUS WK CTPOEHWS.

B cTagmmn nogrotoBku HaxoaaTcsa ctaHaapTel MOK no OMC. B KOTOPbIX yKa3aHbl MEPOMNPUATUS, CBSI3aHHbIE C MOMe-
XOYCTOMYMBOCTLIO MeanumHckoro OBOPYOBAHNA. MpeanonaraeTcs, 4to 6yayT ykaszaHbl Tpe60BaHWUs MO YCTONYNMBOCTU
K BO3[ECTBUIO MOsel HanpsbkeHHOCTLHO OT 1 0 3 B/M. a B crnelmasibHbIX CrydasiX, Takux Kak crcTeMbl xu3Heobecneve-
HVS1 1 HekoTopble Buabl OBOPYAOBAHNA anst moHutopuHra MALMEHTA. — ot 10 go 100 B/m.

B HacTosLLEee Bpemsi HAaNMPsSXeHHOCTb BbICOKOYAaCTOTHOro nosia Bokpyr MAFHNTHO-PE3SOHAHCHOIO OBOPYO-
BAHWA B npegenax OBNACTV KOHTPOJIMPYEMOI O AOCTYNA MOXeT NPeBbICUTb YKa3aHHble OrpaHNYeHnst N A0CTUYb
3HaueHuii cebilwe 100 B/M. OuesnaHo, uto BCTIOMOTATE/IbHBIE YCTPOWCTBA, ncnonbayemble B OB/TACTU KOH-
TPOIMIPYEMOI O AOCTYTA, MOryT 6biTb BbIBEAEHbI 13 CTPOS TakvM MOSEM.

51 SAWNTA OT NPEACTABIAOLWNX ONACHOCTb BbIXOAHbLIX XAPAKTEPUCTUK

Vi3meHstoLLeecss BO BPEMEHN rPaeHTHOE MarHUTHOE Mosie U BbICOKOYacTOTHOe Morse, reHepupyemblie MATHUT-
HO-PE30OHAHCHbBIM OBOPYOBAHVEM, MoryT Bo3aeicTBOBaTb Ha dhmaunonormyeckme doyHkumm MALIVIEHTA B Takoi
cTeneHw, YTo noTpebyeTcs oueHka 6e3onacHocT OBOPYAOBAHVA no atmm napameTpam. MNpeanvcaHns HacTosLEero
CTaHAapTa OCHOBbIBAIOTCA Ha COBPEMEHHBIX Hay4HbIX AaHHbLIX W HYXOAOTCA B MOCTOSAHHOM MepecMoTpe Mo Mepe Mosis-
NIeHNs HOBbIX (DAKTOB.

JAnarHoctrnyeckne MAFHUTHO-PE3OHAHCHbBIE OBC/IEOBAHNA 06bIMHO 3aBepLUatoTCA B TeYeHne yaca, no-
3TOMy BHaCTOsILLEM CTaHAapTe pacCMaTp1BatoTCA MOCeACTBUA BO3AECTBUM, MPOAO/DKAOLLIMXCA MPUMEPHO OKOJO Yaca,
npuyem ocoboe BHUMaHVE YAENSAETCA OCTPbIM HEGIaronpuUATHBIM PeakLmsM.

51.102 3ALUMTA OT HU3KOUYACTOTHOIO MEPEMEHHOMO MO/A. CO3AABAEMOIO MPAAVEHTHOW CU-
CTEMOW

1) N3meHsioLLpmecs BO BPEMEHW MarHUTHbIE MOJA MHAYLMPYHOT 3/1eKTpUYecKme nonsa E 1 BUXpeBble TOKUM B COOTBET-
CTBUM C 3aKOHOM 3/1EKTPOMAarHUTHOM nHAYKUmnM ®apanes. MNepektoveHvie Katyllek rpagmeHTa B MP-OBEOPYAOBAHUN
CO3JaeT NePEMEHHOE MarHUTHoe nose (ABAH wm B) Tak. uto Tesio MALIVIEHTA nogsepeHo BO3AE/CTBMHO CO34aHHOTO
3NEKTPUYECKOrO Moss. ITO NOMe MOXET 3aTPOHYThb NErkoBo3byAUMYHO TKaHb C NOpPOramm, KOTopble 3aBUCHT OT YacToTbl.
Mpun yacToTax Bbiwe 10 Ky Tpebytotcs 6osee BbICOKVE NONs 415 adhdekTa [84]. DnekTpuyeckoe nosie B CBOHO ovepeab
BbI3bIBAET 3/1IEKTPUYECKUIA TOK. 1 3TO BbIBOBET HarpeBaHWe corsiacHo 3akoHy Orrla. Ha npakTvike adhdeKTbl HarpeBaHus ot
BbIXOOA TPAOVEHTA He paccmarpyBatoTCs.

B cnyyae 0AHOPOAHOro NepeMeHHOro MarHATHOrO NosA U LWINMHAPUYECKOrO Tena ¢ OAHOPOAHON NPOBOAVIMOCTLIO U
napasiiesibHbIMM OCAMU K MarHUTHOMY Mosito B aniekTpuyeckoe nose E HanpasfieHo BAO/b BUTKOB NEPNeHaVKyIApHO K B
MoaTomy ero 3HaveHne NPOoMopLUMOHasIbHO paauycy BUTKa. Kak cnefacTsume, ypoBHM GECTIOKOMCTBA 3aBUCAT OT pasmepa,
CUCTEMbI FpagneHTa 1 NpoBOANMOCTU cpebl. Bo3byxaeHne TKaHu npoucxogut Gosiee fierko, Korga nepeMeHHoe rone
rpagvieHTa co3gaetcs B 60/bLUMX FPagVeHTHbIX cucTeMax.

2) Mpo6nembl 6e3onacHOCTN

MepBoe, uTo AOCTaB/ISIET HGecrnokolicTBo Npy BbIXOAE MPAAVIEHTA. — cepaevHas ombpunnaums n CTuMysums
nepvicpepuiiHbIX HepBoB. CepAeyHast uepUNIALMA ABNSETCA CaMbIM CEPbE3HBLIM OC/IOKHEHVEM, MOTOMY YTO 6bICTPO
CO3/at0TCA OMacHble /151 XXM3HW YCnoBus. BosbyxaeHre HepBOB paccMaTpyBaeTCsi, MOTOMY YTO MPU CU/IbHOM CTUMY/IS-
LM MOTYT BO3HVIKHYTb HEBbIHOCUMbIe GONE3HEHHbIE OLLYyLLIEHNS. 3T ABMeHNs 6eCnoKoCcTBa NPOUCXOAAT Ha BbILLENo-
POroBbIX YPOBHAX CepAeyHoro Bo3dyxaeHust (CC) n nepudpepuiiHoro Bo36yxaeHust Hepsa (MBH). Bo-BTopbIxX, BONpoc
HarpeBaHusl MALIVIEHTA. XoTsa HarpeBaHve, BbI3BaHHOE 3/1EKTPUYECKVMI TOKaM Masio, OHO J06aBNSIETCS K HarpeBaHuio,
BbI3BaHHOMY PY Bo3gelictBriem MP-OBOPYLOBAHUSA. 1 B3aMOCBSA3aHO C 06beANHEHHBIM 3¢hdhekToM ABYX HarpeBaro-
LLX UCTOYHMKOB.
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3) Mogenu Bo3byxaeHus

TeopeTnyecknii NPOCTPaHCTBEHHBIN paclUMPEHHbIA HenHelHbIj y3en (SENN). Mogens Hepsa Pennnm (85], npes-
CKa3bIBaeT. YTO MOPOroBble YC/I0BMS A/151 BO3OYX/IEHNA HepBa MOMyT ObITb XOPOLLIO OMNMcaHbl CUOoN £ NTOKa/IbHOIO 3/1eK-
TPMYECKOrO Mosis B KOHEYHOI TOUKe HEPBA, Napasiie/IbHOrO ero Harnpas/IeEHVIO, U NMPOAC/HKUTENBHOCTLIO CTUMYa /5. Mpn
60/1bLLON NPOAC/DKUTENBHOCTU CTUMY 1A MOPOroBas 06/1aCcTb aCMMMTOTUYECKM OCTUIaeT ee CaMoro HM3KOro YPOBHS £ L.
1 NpY KOPOTKOW MPOAOSDKUATENIBHOCTY CTUMYJIa MOPOT MPOMOpLIMOHasieH nponsseaeHnto £mjn n 1JS

Pennnu npegnoxmn, 4to noporosas yHKUMA 1S MOXET ObITb BblpaXkeHa Kak 9KCMOHeHTa

(BB.5)

Mcxopsa 3 mogenv, MYHMMasIbHOE 3HadeHue nopora As1s nogen £ nanisa cepgedHoro Bo3bywaeHns v MNBH s
MOHONMOJIAPHBIX MPSAMOYTO/IbHBIX S/1EKTPUYECKMX CTUMY/IOB, KaK OLIEHMBAKOT, cocTas/iseT 6,2 B/M. 3kcnepuMeHTas1bHble
3HaYeHVs 415 NOCTOAHHOM BPEMEHI tcpacnonaratoTcs NpubansutenisHo Mexay 0.12 1 0.8 mc ansa NBH. Ana cepgeyHoro
BO30YXAEHVA 3TOT AvanasoH oT 140 8 mc. u Pewnn npeanaraeT 3 TEB KayecTBe NMpeacTaBUTeIbHOTO 3HaUeHVs.

B OT/MuMB OT 3KCMOHEHLWaNIbHOTO BblpaxeHust ypaBHeHust (BB.5), 66110 npea/ioxeHo 6osiee TOUHOe onucaHue
3KCMEePMEHTaSIbHBIX AaHHbIX [86]. [87]. OTa anibTepHaTMBHAsH hyHKUYS MOKa3bIBaeT MOpPOr, MMEHOLMIA rMnep6oINyeCKyo
3aBVICUMOCTb OT MPOAO/HKATESIbHOCTU CTUMY A

ETH= peo6a3a (1 + xpoHakcw/ /3). (BB.6)

B aTOM ypaBHeHUM «peobasa» ecTb HWKHWI Npeden YacToTbl MOPOroBOro CTUMYy/ia U «XPOHaKCK» — XapaKTepHoe
BpeMs peakumn HepsoB. Kak B ypaBHeHUn (BB.5). tS— npoao/mkUTeNIbHOCTb CTUMYNALMN. YpaBHEHVE NPUMEHSETCS ANs
YHUMOSISIPHBIX MPSIMOYTO/IbHBbIX CTUMY/IOB. Kak 06CyxAeHO paHee, HeAaBHME JKCMepUMEHTbI yCTaHasmBsatot, yto MBH
obnacTeli rpagvieHTa TOYHO XapakTepusyeTcs ypaBHeHeM (BB.6) npu ncnonb3oBaHnn «XpoHakcu» 360 mc [89]. [90]. [91].

LLinchep [88] ykazasi, UTO MO CPaBHEHIIO C AKCMOHEHLWaIbHbIM ypaBHeHveM (BB.5) runep6onmueckoMy BbIpadKeHWo
ypaBHeHusi (BB.6) Taioke nydlle ya0BIeTBOPSIIOT TeopeTuieckme 3HadeHns nopora mogeavm SENN Pevnn. Takvv o6pa-
30M. ypaBHeHM1e (BB.6) ncnonb3yetcsa 30ech 415 ONUcaHns NpeaenoB 415 nepudeprinHoro Bo3tyxaeHnst Hepsea.

4) duzmonornyeckme npedenb A5 cepagyHoro 1 neprdiepuiiHoro Bo3byxaeHNs HepBa 1 HarpeBaHve

Pevnnnu [85] cpaBHWN pa3HOO6pasHble MCC/IeA0BaHSA 3/1EKTPUHECKOro BO3BYXAEHWS Y XUBOTHbIX. OH 3aMeTu/1, 4To
cepieyHble NMoporv pacnpeesieHbl NepreHAVKYISPHO ¢ 60/1bLLON Ao/eli YyBCTBUTEIbHOCTU C KO3DAIMLIMEHTOM 2 HIDke,
Yem MeamaHa. Kpome TOro, OH OLEHUBAET, YTO B AaHHOM XWBOTHOM MOPOr BO30OYXAeHWSA (Ha4au10 CMeLLeHHbIX Y/AapoB)
6yaeT 40 % cepaeqHOro ypoBHsi. Mpy aKCTpanoAauum Ha Ntofeli oH npeArnosiaraeT, YTo YesloBeYeCKuli Nopor BO36YKaeHUs
ot ero mogenu SENN sBnseTcs 20 % venoBeyveckoro cpefHero ypoBHs combpunnaumn. Pennnm ouennn, yto dB/d! (71.3;
72.1; 50.8) Tn/c gns nepekoyeHuns (X. y. z) rpaaveHToB HeO6XOAMMO, HTOObI 3/1EKTPUHECKOE MOS1e B CEpAEUHNKE [OCTUN-
10 6.2 B/Mm, ero oueHka nons «peodasbh» BO3OYXAEHUS A1 camoli YyBCTBUTEIbHOV — 1 %.

BoynaHa v ap. [90] coobwmnmn o0 cpeaMHHOM CepAeyHOM Mopore BO30YAeHUs1 y cObaku A1 NepekItodeHns 13
rpagvieHTa B npegene 2700 Tn/c npu npogomkmtesibHocTy ckata 530 mc. Mpy NOCTOsIHHOM cepAeyqHOro BpemeHu B 3 MC
3TO COOTBETCTBYET BE/IMUMHE YPOBHS B30y aeHns 440 Ti/c. U3 BbIMUCIIEHWIA faHHDBIX, KaCatoLLMXCS M3noIorm cobak n
YenoBeka, eavHuua dB/dt Boonb A/MHbI 06beKTa CO34aeT a/1eKTPMYeCKoe Nose B cepAue Yenoseka B 2.81 pa3a 60nblue,
YeM B cepaLe cobaku, No3ToMy A/15 Nofe 6bU1 BbIBEAEH aCUMMNTOTUYECKUI YPOBEHb CTUMYsa 156 Tn/C 1 OgHONPOLEHT-
HbIi OXXMAaeMbIiA ypoBeHb B 78 Tn/C. B pa3yMHOM COr/1alleHn ¢ OLEHKoM Pennau.

Mpegen, yCTaHOB/IEHHbIV HACTOSLLYIM CTaHAAPTOM A/151 UCK/THOHYEHMST BO3OY)XAeHVS cepaua, AO/MKEH ObITb Hbke
O/JHOMPOLIEHTHOrO Nnopora € TPeXKpPaTHbIM 3anacoM MPOYHOCTU. DTO OCHOBAHO Ha Mogeni SENN 1 akcnepyMeHTasIbHO
onpefiesieHHOM ypOBHe nopora cepaeyHoro Bo3odyxaeHns. C AaHHbIMM NPeAnosioKeHnsMI 3TOT npegden byaeT 3aBuceTb
OT BEPOSITHOCTU CEPAEUHOr0 BO36GYXXAEHWS, MeHbLUEN YeM 2X10"9. Kpome Toro, okasbIBaeTCs, YTO Nnpeaen Bo3GyXaeHUs
nepudepuiiHoro HepBa, ykasaHHbI B AaHHOM CTaHAapTe, Hbke npejesa cepAeqHoro BO3oyxaeHUs 4151 BCeX Mpoaos kM-
TeNbHOCTEl CTUMY/a, HaXOAALLMXCA B 06/1aCTV NPaKTUYeCKOoro nHTepeca.

B nccnegoBaHun Boynanga n ap. [90] Ha 84 obbekTax 3HadeHve dB/dt npeanonaraet, YTO HU3KWKA NPOLEHT He-
KOMCPOPTHOV CTUMYNALMN MPUGN3UTENIBHO paBeH cpeaHeMy rnopory MBH ans nepektoveHVs rpagvieHTa, kak B npeg-
LecTBytowem — nocreaytoiem (AP) 1 ronioBa — HOX (HF) HanpasreHusx rpagueHTa. H13knii npoLeHT HeBbIHOCMMOW
ctumynsaumm dB/dt HaxoguTces okosio 20 % cpeaHero nopora MNBH. BoneBasi cTuMynsaums ABASETCS He TO/TbKO UCTOYHMKOM
Hey[06CTBa; OHa Takke CBs3aHa C HeyrnpaB/isieMbIM COKpaLLEHMEM MbILLL, Tak YTO y4eT ocobeHHocTen MAUVEHTA v ad-
heKTVBHOCTM 06C/1eA0BaHNS AB/SETCH Cepbe3HbIM KOMMPOMUCCOM Ha 3TOM YPOBHE. HeBbIHOCMMas CTUMYNALMA SB/IS-
€TCA KOHEYHbIM MyHKTOM B 3TOM OTHOLEHMW. K Tomy xe. peakums MALVIEHTA B Takoi cuTyaumm o6pasyeT AasibHenLwmiA
puck 6e3onacHOCTU. MTak, B HaCTOSILLEM CTaHAapTe 3HauYeHVe YPoBHSA CTUMYNSLUMA BblGpaHo kak npeaen ans NMEPBOIO
YPOBHA KOHTPOJIMPYEMOIO AOCTYMA 1 80 % ot Hero BblbpaHo kak npegen HOPMAJIbHOITO KOHTPOJINPYE-
MOro AOCTYMA.

5) OTHoLweHne mexay E-nonem n dR'dt B8 MP-OBEOPYAOBAHNN

Mpeo6pazoBaHue npeaenos nons E B npeaenb! dB/dt TpebyeT 3HaHUSI O COOTHOLLEHNSX MEXAY 3TMMM napameTpa-
MU B TUNUYHON reomeTpumn Tena MAUVEHTA v rpagueHTHOl cucTeMbl.

3nekTpyyeckoe nose £. BbI3BaHHOE CUCTEMON rpagvieHTa B Tesle, CBSA3aHO C MPOCTPAHCTBEHHbIM pacnpeaesnieHn-
em dB/dt n reomeTpueii Tena. s IGO0V 3aKPbLITOM TPAeKTOPUK /. KOTOPasi OrpaHNYMBAaET NMOBEPXHOCTb S. — OCHOBHOE
ypaBHeHve dm3VKn
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JE dlI=-j~-dS. (BB.7)

YpaBHeHWe MOXET ObITb peLLeHO, KOoraa onpeaesieHbl rpaHnyYHbIe yCrioBus. Kak nntoctpaTtveHoe ynpotleHue. MNA-
LINEHT moXeT 6bITb NpeAcTaB/ieH Kak OAHOPOAHbIV NPOBOASALLMIA BbITAHYTLIV BPaLL@OLLMIACS 3/IMMCOUA, C NOJYTIaBHON
0CeBOIi A/IMHOI a 1 NosTyHe3HauMTe TbHO OCeBO A/IMHOM b 1 npocTpaHcTBoM BHe MALIVIEHTA B BUAe cpefb! U30/sALmn.
Korga npocTpaHCTBEHHO OAHOPOAHOE NepemMeHHOe MarHUTHOE romne MNPYMEHEHO NeprneHAVIKYNAPHO K r1aBHOM OCK 3TOr0
an/mnconaa, MakcrMasibHoe 3HadeHue £ BO3HVKaeT B cepevHe a/mrncouaa, no ero nepumetpy. V3 atoro criegyeT, 4to
3TOT NEPUMETP AB/IAETCHA MECTOMOSIONKEHNEM, B KOTOPOM, Kak oxuaatoT. MNBH BO3HWKHET cHavana.

Pevnnu [85] nokasas B 3TOM MOSIOXEHUN

| E |=a2b/(82 + b7) UB/ dt. (BB.72)

Korpga annvncovg, meet nosyocesble f/iHbl a = 0.4 My b= 0,2 M. npeacTasiaga nonepeyHoe ceyeHve MALIMEHTA
¢ nosnem B MM HanpasfieHnn, NoslyyaeTcs OTHOLLeHWE

| £ |=0.16 dB/dt (BB.7b)
rae £. B/m.

v dB/dt. Tn/c.

Korga nepemeHHOe MarHWTHOe Mosie SBSETCA Napasiie/ibHbIM [TaBHOV OCK 31/mMnconaa, Cyyari, KoTopbId nped-
cTaBnseT nose B MH-HanpasneHnn. BbI3BaHHOE 3/1EKTPUYECKOe Nosie NapasinesibHO ee KpyriioMy nornepeyHoMy CeUeHuo
C paguycom b = 0.2 M. B 3TOM Cry4ae

| £ ]=0.10 dB/dt. (BB.7¢)
roe £. B/m.

ndB/dt. Tn/c.

B felicTBATENIBHOCTM NOJe cUCTeMbI rpaaneHTa B MP-OBOPYOBAHN HeogHopoaHo. B npeaenax cuctembl rpa-
[OMeHTa NpPOCTPaHCTBEHHOE MakcuUMasibHoe 3HadeHve dB/dt Ha nepudiepumn MALUVEHTA Bbiwe, YeM cpegHee uncno dB/
dt no ero Teny. HefjaBHWe BblMMCIEHNS C MOPAIOSIOTNHECKN PEAIUCTUHECKUMU MOAENAMM YesioBeKa MoKasbIBatoT, YTo
napameTpbl B ypaBHeHusiX (BB.7b) n (BB.7c) sienstorcs 0,11 1 0,08 cooTBeTCTBEHHO, A1 dB/dt. B3ATOro kak Makcumasib-
Hoe 3HadeHve B paguyce 0.2 M. O Nogo6GHbIX 3Ha4YeHNsX coobLam Boteenn n Boyreld [92]. OHM BbIMMCAMAM MOTOKW, Bb
3BaHHble B NPOBOAsLLEM LnHApe paauycom 0.195 M B npeaenax 6/10ka hopMUpoBaHua N3obpaxeHnii. U3 pesynbtaros,
NpPeACTaB/IEHHbIX B MX OTYeTaX, MOryT 6bITb OnpeaeneHbl 3HaveHns E/(dB/dt) (dB/dt sBnseTcst MakcuManibHOM BENTMHMHOM
npuv r= 0.195 m): 4118 NePEKIFOYEHNST U3 MOMEPEeYHOro rpaaneHTa oTHolleHne 0,121 n otHoweHve 0,087 An1s nepeksiode-
HVI1 13 NPOAOSIBHOTO rpaavieHTa. OTMETUM, YTO JIOKaUIbHOE MakCUMaslbHOE 3/1eKTpUYeCcKoe nosie 6y1eT BO3MOXHO 60/1bLUe
¢ koachdmLmeHTOM 2. ecnin Mogesb ByAeT paccmaTprBaTb HEOAHOPOAHYHO NPOBOANMOCTb, TaKyto Kak BK/IHOHEHME KOCTU.

Bo3moxHO npeobpa3oBaHne ypaBHeHUs (BB.6) B BbipaxkeHue [/151 MOPOroBoli BenmM4vHbl dB/dt. korga ee 3HadeHve
CBS3aHO C onpeaenieHHbIM NpeaCcTaBUTETbHLIM MECTOMOIOKEHNEM. XapakTepHO 0COBEHHOCTBIO (hOpMbI BOMHbLI rpagv-
eHTa B MP-OBOPYIOBAH/W sBnsieTcs ee MoBTOpsiOLLasica 6unonspHas dopma. [1a TpaneuongHoli dhopMbl BOHbI
rpagveHTa, Kak nokasaHo Ha pvicyHke 102. Bbi3BaHHOe Mone £ GyAeT PSAOM MPSAMOYTO/IbHLIX CTUMY/IOB C NepeMeHHbIM
3HaKoM. [MPoAo/MKNTENILHOCTB CTUMY A fS BMNONAPHOrO CckaTa B TPaneLovaHoV hopme BO/HbI FpagyieHTa ¢ MakcMMastb-
HO aMNAnTy oM cnepyet 3

ts= (BB.8)

6) WHCTpymeHTas1bHO onpeaeneHHble npeaenbl ans CC

B HacTosLwem cTtaHgapTe ypaBHeHue (BB.6) ncrnonb3yetcs ans npeobpasoBaHns ovianonormyeckoro npegena s
CepaeyHHOro BO30YXAeHWSI, Kak 06CYaeHO B nepeyumncrieHn 4). MocTosHHaA cepagyHoro BpeMeH tC NpYHMMAaeTCs paB-
HOM 3 MC. 3HaueHne No Pewnnv 0gHOro rnopora 3M1ekTPUYECKOro Moss UCNosb3yeTcs Kak peobasa rbc cepgeyHoro Bo3-
GY)XAEHUA 3NEKTPUYECKOro Nossi. YpaBHeHve (BB.7¢C) ncnonb3yeTtcs A1s npeobpasoBaHus U3 peobasbl S/1EKTPUYECKOro
nons B dB/Idt peo6asbI. icnonb3yeTcst 3anac NPOYHOCTU, paBHbIN 3. BBEAEHHbIM B nepeuncrieHnn 4). Mpegen 3awmtbl oT
cepAeyUHON MGPUNIALMN CTaHOBUTCS

b
P < @fc e (BB.9)

rae rbc = 6.2 B/m wm 62 Tr/c.
Mpsavas gemoHcTpauvsa npegena BbIXOOA TPAOVIEHTA gnsa NMBH BCEMO TEJSTA MP-OBOPYJOBAHNA
HacTtosiupii  ctaHO@pT OMUCbIBAET MHOXECTBO MOAXOA0B [A/151 MOJyYeHUst 3HadeHust nopora MBH  MP-
OBOPYZOBAHWA. OHM 06CyXaeHbl B 3TOM 1 B CrieAyromx nyHkTax. [Jns yctaHoBneHus npegenos MBH HacToswmin
CTaHAapT NPUHUMAET SKCNIEPUMEHTasTbHYHO OLIEHKY MOPOroB B KA4eCcTBe OCHOBaHVA /151 onpeaesieHns npeaenos (npsmoe
onpegeneHue). MNpamoe onpeaeneHvie TpedyeT aKCNEPUMEHTasIbHOM paboTbl ¢ AOOPOBO/bLAMN HA NPeACTaBUTEbHOM
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mMogenu MlPAAVEHTHOI O B/IOKA. OcHOBaHHOE Ha NMPUHATON rMnepboMyeckor B3aMmMoCBsA3M Mexay NoporoM 1 BpemMe-
HeM cKaTa, BO3MOXHOe NPUGVKeHWe 4151 NPSIMON AEMOHCTPaLMN COCTOMT B TOM. YTODObI YCTaHOBUTL peobasy 1 XpoHaK-
CU1, OCHOBaHHbIe Ha TecTe A/19 OrpaHUYeHHOro YMC/1a BPEMEH CKaTa, M NPOM3BECTU OTHOLLEHWS PEKYPCUM /151 KaXO0ro
MCMNOsIb3YeMOro BpeMeHn ckaTta. [lanbHelllee MOAE/MPOBaHVe MOXET MCMO/b30BaThCs AJ151 OrPaHNyYeHns ymcna chaktu-
YeCKu NPOBePeHHbIX GropM BO/HbL. OayH NpYMep Takoro MOAE/MPOBaHUS NPYBEAEH B NepedrcieHn 16).

Mpegenbl, No/yyYeHHbIe U3 AKCMepUMEHTasTbHOM PaboThbl ¢ 406POBO/IbLIAMM, AO/DKHBI COOTBETCTBOBATL V3V0/IOrU-
Yeck1Mm TpeboBaHMAM, Kak yka3aHo B rnepeuncrieHnn 4). Paboyas Harpyska OT Takoi NPsSiMOi AeMOHCTpaLmM MOXET BbiTb
UYpe3MepHOW, 1 /1 HEKOTOPbIX 3HAYVMbIX hOPM BO/HbI CTaHAAPT 0GecreurBaeT YMCIOBbIE Npeaesibl Kak anlbTepHaTVBY,
06CyeHHYH0 B repeumncieHnsx 8)— 14).

8) Lindpposoe onpeaenenvie npegenos ansa NBH

Mpsimas gemoHcTpaums npeaenos MNBH He Bcerga BbINosHUMA. UTOGbI Npeaiaratb albTepHaTVBY B 3TOM Clyyae,
HacTosIMlA cTaHZapT obGecneunBaeT onpeaesnieHHble B UMcpoBoli chopme HepocTarowpe npeaenst ans dB/dt v gns E.
3Tn npeaesnbl OCHOBaHb! Ha TPeX UCC/eA0BaHMSAX A0O6POBO/bLA, B KOTOPbLIX UCMonb3oBasiock MP-OBEOPYAOBAHWVE ans
nosy4deHnsi MBH. PesynbTaTbl 3TUX UCCrefoBaHuii n3paHbl Xemom 1 ap. [89]. BoyneHaom un gp. [90] 1 Xe6paHkom u ap.
[91]. B kaaoii 13 aTvx MybnvKaLwmi noporosbi NBH 6bu1 paccMoTpeH kak thyHKLmA dB/dt 1 npoao/muUTebHOCTU Nyrbca
Y 006POBOSLLEB, MOABEPXKEHHBLIX BO3AECTBMIO NEpekstoueHns rpaameHToB B CUCTEME MPAOVEHTA BCEFO TEJIA B
umnmHgpuyeckom MATHUTE BCEIMO TEJIA. XoTa 3HadeHus dB/dt. ucnosb3yemble B 3TUX My6/IMKaLMAX A1 BbIPaXKeHUs
noporosoro MBH. He 6bUM HENOCPEeACTBEHHO COMOCTaBMMbI 1 YacTU GhOpM BOSHbI rpagvieHTa OT/INYa/ICb, MOTJI0 ObITb
noJly4eHO CpaBHeHVE pe3y/IbTaroB 3TMX aBTOPoB. CpaBHEHMEe UCTIO/b3YET HEKOTOPbIe HeOMy6/IMKOBaHHbIE NMOAPOGHOCTY,
cobpaHHble [/19 YCTaHOB/IEHNA OCHOBaHWA AN1s npegenos MNBH, ncnonb3yeMbiX B HACTOsLWEM cTaHaapTe. OcHoBaHue
CpaBHEHVS1 MO/Ty4EHO CyMMMPOBaHMEM, Yka3aHHbIM B nepeuvicrienun 9). Mpegensi BbIXOOA MPAOVEHTA pns Bcero
Tena MP-OBOPYJOBAHNA Ha 3TOM ocHOBaHUM MOyYeHbI B iepeyncieHn 10).

9) OcHoBaHWe cpaBHEHNA A1 BbIXOAA rpaaneHTa

OcHoBaHWe, MCMosb30BaHHOE /18 CPaBHEHMS 3KCMepUMeHTa/IbHOM pa6oThl [89]. [90]. [91]. cneaytowiee: BCe 3Ha-
YeHusa dB/dt 6bUM NOBTOPHO BbMKCEHbI K dB/dt Kak MPOCTPaHCTBEHHO-BPEMEHHON MakCUMyM BefMuMHbl Moayns dB/
dt. BO3HMKAIOLLEro Ha CTeHKe unnmHapa 0.2 M. KOakCUaslbHO K MarHuUTy. 3TOT 06bem 6bu1 BbIOpaH A/15 NpeAcTas/ieHns
ob6bema, 06bI4HO AocTynHoro ans NALIMEHTA. Bce vcnosb3yemMble hopMbl BO/HbI rpaaneHTa 6bum hopmamu BOsHbI
EPI c chopmoii Tpaneuovga. YnpaeneHne nepekito4eHHOro rpagmeHTa 6610 NpeawecTBytolle — nocreaytowmm (AP) B
[BYX U3 Tpex aTux ny6nmkaumii, u pesynstarbl Bcex TPAAVEHTHBIX B/TOKOB gaHbl ogHOBpeMeHHO B TpeTbeM [89]. B
3TOM Ny6vKaumm noporv anst AP ynpaBieHns Nepek/todeHHOro rpaavieHTa Moriv 6bimb MosydeHbI perpeccoM. Miockve
BepLLUMHBI chopM BO/HbI 66U 0.3 Mc y BoynaHaa [90]. 0.4 mc y Xema [89] 1 0.5 mc y XebpaHka [91]. STn pasnuuna B
NPOAOHKATENBHOCTY M/IOCKOM BEPLLIMHBI, KaK NpeAriosiarany, Mesv BTOPO NOpPsSA0K BAVSIHAS, U 3TUMMN PasinimnaMm npe-
Hebpernu. LLpuHa pacnpefeneHnii MHanBMAya/ibHbIX MOPOroB MOra 6bITb OLieHeHa /19 ABYX U3 TPex uccrefoBaHui
[90]. [91]. noTOMY YTO B3TUX UCCEA0BaHNAX yHaCTBOBa/I0 60/1bLLIOE YMC/I0 4OOPOBO/bLLEB. Habntogaemble CTaHaapTHbIE
OTK/IOHEHMS1, BbIPaXXeHHbIE KaK Apobb CpeaHero, MMesnn nofobHbI pasmep B 060MX UCCNefoBaHUAX 1 3HadeHemM 0.24
OblM NPUHATBLI 4151 ONpeAesieHVst JOCTOBEPHbIX 06/1acTeli cpeaHUX NoporoB.

Korpa a1 BpeMeHmn ckata nopor He MOr 6bITb AOCTUMHYT /151 BCEX OGbEKTOB 113-3a TEXHUYECKIMX NPeaesioB CUCTEMbI
rpagvieHTa, BbIPOBHEHHOE CpefHee 3HaUYeHMe 1CMo/b30BaSIOCh [/19 OLEHKM CPefHero 3HaveHus. B cniyyae, korga He mor
6bITb COG/IOAEH CaMblii BbICOKUI nopor ¢ OoT N A406POBOMLLEB, 3TO CTATUCTUHECKM ONPEeAENsoCh Kak CpeAHee Ymco no
LieHTpasibHO dhpakumm N — 2¢ 3aKka3aHHbIX NMOpPOoroB.

10) 3OkcnepumeHTaslbHble AaHHble OTHOCUTENbHO nopora MBH pgns venoBeyeckux A06poBOMbLUEB B MP-
OBOPYJOBAHWI BCero Tena

Pesy/ibTatbl aKCNepUMeHTasIbHbIX BE/IMUMH, MPeobpasoBaHHbIX Ha OCHOBaHUM CPaBHEHWS, Kak Onm1caHo B nepe-
uncneHnn 9). npvBeadeHbl Ha pucyHke BB.2. laHHble NpeACcTaB/IAoTCa noc/iegoBare/ibHbIMU, XOTS UCMosib30BaHHoe MP-
OBOPYOBAHWE 6bu10 NpeacTasneHo pasnmuHbiMn M3rOTOBUTESIAMM Tak. UTO NPUCYTCTBOBaVM Pa3/iNyms B NMPOeK-
Te annaparHbIX CPeACTB rpagvieHTa. Bbuia nosyyeHa eAMHCTBEHHaA rmnepbonmyeckas Noporosas OyHKUNS BO30YXAEHWS
COr/1IacHO YpaBHEHMIO (2) nyTem MOAFOHKW KO BCEM MyHKTaM AaHHbIX CO CTATUCTUHECKON MaCCOM K KadXAOoMY MYHKTY AaH-
HbIX. KOTOPbIi MPMHUMAET BO BHVMaHVE YMC/IO A0GPOBO/IbLEB, UCC/IEA0BaHHbIX B K&XKAOM M3 YKa3aHHbIX COOOLLEHWIA.
MonyyeHHble 3HaYeHV peobasbl CreaytoLLye:

rb=19.7 + 1Tnlc.

KOTOpbIVi B HACTOSILLEM CTaHAapTe OKpyrieH Ao 20 TTyc.

XPOHUK tc = 0.36 mC.

11) 3kcnepuMeHTasIbHble AaHHblE OTHOCUTENIbHO Mopora MBH hopM BOMHbL, OT/IMUYHBLIX OT Tpaneuouaa opor
dB/dt 3aBMCUT OT NPOAO/DKUTENBHOCTU CTUMY A ts. na rpagmeHTa oopM BO/HbI, OT/TMYHBIX OT TpareuveBuaHbIX, Mpo-
[O/DKATENIbHOCTL CTUMYAa He UMEEeT OCOGeHHbIX onpeaeneHwin. Xapseli n ap. [93] u MaHcdmng v gp. [94] nokasanm,
YTO MOpOrKM A/151 KOPMbI BO/THBI CTRHOBSITCS MOYTY paBHbIMM 4711 TpaneLomaoB, Koraa B CYUHYCOMAaUTbHOW dhopMe BOSHbI
B(t) = Brag(2n:/\7, 3P PEKTUBHAA A/IMTE/IbHOCTb CTUMY/IA onpefeneHa kak OTHOLLEHNE aMI/UTY bl K MaKCUMasTb-
HOW CKOPOCTU M3MEHEHVSA

Uctf=2Bmax/fi<0>=r' n- (BB-1°)
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JiBouMOii norapum akcnepuMeHTanbHbIX MOPOTrOBbIX 3HAYEHWUI ANA BO36YXAeHUA nepudepuitHoro nepea c hopmamu BoNHbl EP)
Tpaneuounja npotue BpemeHu ckata Is (Xem (89) » boynaHa (90| x Xe6paHk (91)). Bo Bcex akcnepumeHTax gaHHble npuaepxunsalnTcsa
opueHTauuu ana MM HanpaBNeHUA NepekslYeHHO rpaAneHTa. MoporoBble Be/IMUYUHbLI BbipaxeHbl kak dB/dt. npocTpaHCTBEHHO-Bpe-
MEeHHO Makcumym moayns dB/dt Ha LWAMHAPUYECKOH NOBEPXHOCTW, KOAKCHanbHbIi K MarHuTy, ¢ paguycom 0,2 M. CnaowHas AUHUA
aBnsetcsa runep6onoil, npucnoco6aeHHOl Ko BCeM NMyHKTaM AaHHbIX, CO CTAaTUCTUYECKOW Maccoil yepes TouKy, KoTopas oTpaxaeT KONU-
4ecTBO A06POBO/IbLEB, MPOBEPEHHbIX B KAXA0M U3 yKazaHHblX coobl eHnii XapakTepHble napameTpsl runep6onsl — peo6asa rb w 19,7
Ta'c u xpoHuk s 0.36 Mc (CM. ypaBHeHue (2)).

PrcyHok BB.2 — 3KcnepuMeHTa/IbHble faHHble OTHOCUTENBHO nopoTa MNBH
YenoBeYveckunx [o6poBosbLes MP-OEOPYAOBAHNA BCEIO TENA

Pdpe3 nap. [95] cpasHmBatoT MMM Hanpas/ieHHbIX TpaneumeAa/ibHbIX U CUHYCOUAA TbHLIX (OOPM BO/HbI B TOM Xe ca-
MoMm MP-OBOPYNOBAHUW. PucyHok BB.3 nnnrocTpuypyeT JornosiHeHve, nosyydeHHoe Kak doyHkums foeff adodbektmBHoCTW.
Mpumep feMOHCTPUPYET MPaBOMEPHOCTbL ero UCMosb3oBaHWs. B HacToswem ctaHaapTe fxeff 6yaeT nenonb3oBarbes /15
onmcaHvst 3dtheKTMBHOM 4/IMTENILHOCTY CTUMY A,

AL Tk

®opmbl BoNHblI EPI| Tpaneyounga (4) v popmbl BonHbl EPI cuHycougbl (0). OHU nokasaHbl NpoTUB 3P DEKTUBHOW ANUTENbHOCTKN
cTumyna, addeKkTUBHOCTb — AaHHble oT ®pe3 |95). [laHHble AepxaTcs ANA opueHTauun AP nepekntoyeHHOro rpagueHta loporosbie
UEeHHOCTU BblpaxXeHbl rar. I'IpOCTpaHCTBeHHbIﬁ Makcumym moaynsa dB/dt Ha UMNNHAPUYECKOM NOBEPXHOCTHOM Koakcuasie K MaTHUTY C
paguycom 0,2 m. TBepAasa NUHUS — runep6ona, Nnpucnoco6neHHas KO BCEM MNyHKTaM [aHHbIX, UAEHTUYHLIM OZJHOMY, NOKa3aHHOMY Ha
pucyHke BB.2.

PurcyHok BB.3 — [JBOHO /IOraprchMUYEcKmii yHacTOK aKCNEPUMEHTa/IbHbIX MOPOrOBbIX 3HAYEHWIA
Ons nepudoepriiHOro Bo3byaeHVs Hepsa
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12) 3kcnepyMeHTasIbHble AaHHbIE MOPOroBbIX 3HaveHuli MBH B 3aBMCYMOCTM OT OpMYeHTaLMK Tesla nauyeHTa oT-
HOCUTE/IbHO Harpas/ieHVs NePeKIFOYEHHOTO rpaavieHTa

3HayeHne peobasbl kak chyHKLMM HarpaB/ieHVs NMepek/ItoHeHHOro rpaaneHTa 6bU10 MosTyHeHO SKCePUMEHTasIbHO
nosiHocTbio B MP-OBOPYOBAHN BCEFO TENA. na HF-rpagneHTHON KaTyLuK1 B UccnegoBaHum Mypav Ha 84 no6po-
BO/IbLiAX BbIABWIM 3HaYeHUst peobasbl 29,5 Tn/c 1 XpoHuK — 0,36 Mc. B aTrx aKcrneprmeHTax 1Crnosib30BasioCh TOSLKO
NPOBETPUBaHWE, BOCMPOM3BOASLLEE MOAE/b MarHATHOTO MO/ HA KaKAOM KOHLE aKTMBHOM HF-rpagvieHrHon KaTyLuku,
KOTOPOE MCMOMb30Ba/IOCh A/151 MOAE/TMPOBaHUS NoByauTeNbHbIX 3hdhekToB A1 nepektodeHns HF. O6bekT 6bu1 pac-
MoNoXeH B A4/INHY OJ151 CaMOro HM3Koro nopora NBH. 3TOT sKcnepuMeHT nokasbiBaeT, YTo rnopor MNBH ans HanpasneHus
rpagueHTa ronioea — Hora (HF) B Takom MP-OBOPYAOBAHWN Bblle, Yem s HanpaeneHus (AP), ¢ OTHOLLeHVeM A1
AP n HF rpagueHTa, paBHbiM 0.66. CyLLeCTBYeT Noxoxee oT/MuvB B noporax mexay LR n AP rpagyeHtamu. JaHHble
ByanHrepa [96]. nony4eHHble Ha 10 406POBO/bLAX, MCC/IeA0BaBLUErO NMOPOry MpU BPaLLEHUN KaTyLLKW FpaaueHTa OTHOCK-
TesIbHO A06POBOSbLIEB, MOKa3bIBAOT OTHOLLEHME Mexay noporamn anis AP 1 LR rpagueHTos, pasHoe 0,8. Vcxogs ns atnx
pe3ynbLTaToB, AaHHbIN CTaHAapPT BBOAUT KO3hdmLmMeHTbI BECOMOCTM /1 BblumcrieHuss BbIXOOA MTPAAVEHTA u3 HF n LR
rpagmeHTa, paBHble =0.7 nWLR=0.8.

13) Bo36yr«aeHve HepBa B C/lydae KOMOMHaLmM hopM BOSHbI OT 6osblue yem ogHoro MTPAOVEHTHOIMO B/1IOKA
MP nocrepoBaTe/lbHOCT OTOOPaXXEHUST BCerga coaepxar KoMbrHaumio bopM BOMHbI FpagveHTa oT Beex Tpex MPAON-
EHTHBIX B/IOKOB. Camoe cunibHOe BO36YXXAeHWe MPOUCXOAUT, KOrda BCE KaTyLUKW NepeMeLLatoTcsl OAHOBPEMEHHO C
MOEHTUYHBIMI chopMamm BOSHbI B MakcMasibHoM BbIXOAE MPAOVEHTA. B kaxablii MOMEHT B MECTE BOKPYT M30LEHrpa
MarHu1Ta BeIMyMHa NOSHOM CKOPOCTU N3MEHEHNS 6yfeT BekTOpHOI cymmoii dB/dt ans kaxgoro FPAAVEHTHO-
'O BJ/IOKA / BbI3BaHHOE 3/1eKTPUYECKOE MOJs1e, KOTOPOE, Kak rnosiaratoT, AB/ISETCS MeXaHU3MOM A/18 BO30yxaeHus, byaeT
BO3HVKaTb 13-3a BEKTOPHOTO AOMNO/THEHVS 3/1EKTPUYECKUX Mosielt Ei . yBemumBasch Mpu KadkAOM MepeksitoveHun rpagu-
eHTa. 3HayeHve (dfi/cf)[02 6yneT doyHKUMEN OT pacCcTosiHWS, KOTopasi 3aBUCUT OT OKTaHTa, Kak OnpeaesieHo cucTemoli
KoopAvHaT rpagveHTa. Havbonblume 3Ha4YeHUsi BO3HMKAIOT B OKTaHTax, B KOTOpbIX HanpasneHve (dB/dt)[d™ un kaxgoro
(dB.'dt)i HaxogaTcs nog, yriiamn, MeHbLUMMK Yem 90", 3TO ycrioBue ByaeT Beerga CyllecTBOBaThb B/ABYX U3 OKTAHTOB U B Te-
YeHne KOMOVHaLWN CIOKHbIX (DOPM BO/THbI, B KOTOPbIX M3MEHSIETCS 3HaK rpaavieHToB, 3TO Xy/lllee YC/I0BMe NeperiioumnT
K ApYrMM OKTaHTaM. B npegenax XyAwero criydast oktaHTa NpoCcTpaHCTBEHHasA MakcMasibHas BendnHa (dB/dt)Mai 6yaet
MeHbLLEe CyMMbl MPOCTPaHCTBEHHOIO MakcMyma (dB/dt);, MOTOMy UTO nocneAHe MakCUMyMbl He BO3HMKAIOT B TO e
camoii Touke. Kpome Toro, faxe B TaKOM OKTaHTe BEKTOpPHbIe HanpasneHus (dB/dt)- B nonoxeHnn makcumyma (dB/dt), M
He MO/HOCTLIO Napasie/bHbI.

Moatomy, B paccmaTpnBaeMoM crlyyae (BCe KaTylUKW, KOTOpble rnepemeLlatoTcs OAHOBPEMEHHO C UAEHTUYHBLIMN
chopmMamm BOSHbI B Makcumyme (dB/dt) 06beanHeHHbIV adhthekT Ha BO3OYIEHNS MeHbLLUE, YeM SIHeliHas cyMmMa adodoek-
TOB MHOVIBUAYa/TbHBIX KaTYLLEK.

HacTtoswmin ctaHgapT npegnonaraeT, YTo adMPEKT OAHOBPEMEHHbIX MEPEKOHEHHBbIX MPaANEHTOB MOXET ObITb
npeacTaB/ieH B3BeLeHHbIM KBagpaTHbIM cyMMupoBaHveM (dB/dt) nHaveuayanbHbix TPAOVIEHTHBIX B/TOKOB. Koady-
o1LMEHTbI BECOMOCTU NpeAcTaB/ieHbl B nepeuncrieHnn 12).

Korga npofo/mkMTeNIbHOCTb CTUMY A tS 3TUX TPEX rPaaveHTOB B MakCUMaslbHOM MepeMeLLeHN He OAVHaKoBas,
KBafpaTU4HOE JOMOSHEHME MOXET ObITb 3HaYaLLWM, HO OBLUMIA Npeaen AOMKEH ObITb 3aMeHeH VHANBUAYaIbHbIMK Npe-
[enamuy 47151 Kakaon Npoao/MKUTEIbHOCTU CTUMYa /4,

B MP-OBC/IEAOBAHWAX nocrnepoBaTte/ibHOCTU C OAHOBPEMEHHbIMM (DOPMamM BOSHbI B MakCUMasibHOV amrin-
Ty[ie KaXKAOoro rpafneHTa — peakvii ciyyald, Takum 06pas3om, NpearosioxxeHne 06 MX BO3HUKHOBEHUM — KOHCEpPBaTVMBHOE
cobbITve. Bonee peasMcTUYHecKMe OLEHKM Nopora /189 YaCTUHHO OAHOBPEMEHHBIX POPM BO/HbI OT Pas/IMyHbIX KaTyLlek
MOryT 6bITb NO/TyYeHbl OT 6oslee TOUHbIX MoZgereld, KOTopble NPUHMMAIOT BO BHUMaHVe dhopMy Kaxaol BorHbL Mprumep
TaKoW MOAEe/N ONncaH B nepevrcieHn 16).

14) Mpepgenbl ansa MNBH ans cuctem rpagueHTa BCero tena

Kak yka3aHO B nepeuucrieHun 4). npefesiom Nepeoro pexvima KOHTPOSMPYeMOro yrpasrieHust SIBsSeTC TO. YTo
BbIXO4, TPAOVEHTA paet noporoebiii NBH. 310 dm3nonornyeckoe onpeaesieHne IIokeT 6bimb BHOBb 3asiB/IEHO KO-
uecTBeHHO: Ana FTPAOVEHTHOM CUCTEMbI BCEMO TE/IA 3TOT Npefien OCHOBaH Ha NOPOroBbIX Be/IMHMHEX, HalAeHHbIX
A1 nepekntoyveHns AP rpagmeHToB B nepeyuncrieHnn 10).

CyluecTByeT npefen, KoTopblii B3aMOCBSA3bIBAET MakcvMasibHbIi BbIXO[ MPAAVIEHTA cucTeMbl rpagyeHTa c
[@aHHOI (POPMOIA BOSHbI:

- MakcumasibHbI BbIXOA MPAAVIEHTA MP-OBOPYAOBAHUA. Kak npeanosaratoT, Bbi3BaH OAHOBPEMEHHOM Npo-
nyKuveii Bcex MPALVIEHTHBIX B/IOKOB, kaxablii Npy MakCUMasibHOM CKOPOCTU BPaLLEHUsT U B MaKCUMasIbHOM aMnsin-
Tyfe rpagveHTa. 310 M3MEPSIETCA KaK MOAy/b MPOCTPaHCTBEHHOW MakCUManibHOW Be/uvHbl BbIXOOA MPALVIEHTA,
BO3HVKatoLero B O bEME MICC/EAOBAHNA.

- OBBbEM NCC/IEAOBAHVSA onpeneneH B cTaHaapTe. Ero namepeHunsi, kak npeanonarakor, NCKIKHaloT 06/1acTb,
rae Yactu Tena MALVEHTA 60nbLUoro gvameTtpa 06bIMHO HE MPUCYTCTBYIOT, 1 06beM MOXET ObITb MEHBbLUMM, YeM dhakTu-
yeckoe MecTo, gocTtynHoe ana NALVIEHTA.

- 33BMCUMOCTb BK/IHOHAET KOPPEKLMIO NMPOAO/KATENBHOCTU CTUMY/Ia [/18 MOPOroB Mexay CUHycougamm u Tpane-
Lovgamn u3 nepeyncrieHns 11).

- O[IHOEPET/IEHHBIA BbIXOA, MOYYeH 13 paccMoTpeHusi BbIXOOA TPAOVEHTA nHaveuayanibHbIx FTPAAVEHTHBIX
BJ/TOKOB, 1cnosb3ys OTHOLLIEHWSI NOPOra OPUEeHTaLMI W. 13 NepeuncrieHns 12) 1 npasuia KBagpaTuiyHOro CyMMUpOBaHNSA
nepeuvicrieHvs 13).
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37O NPUBOAMT K
oo 0
fefadB fdtjf <20(1-0.36fts) (BB.11)
dB/dt 3HaueHMs MOryT GbITb MO/TyYeHbI BbIMUCIEHNEM UM TECTUPOBAaHMEM. BbIunCieHe BO3MOXHO UCXOAA 13
reoMeTpun KaTyLLK1 1 pacrnpeenieHrsi MoToka Mo 3akoHy brno-Casapa

B(r)=\ (BB.12)
Vis e

rae O IBNSIETCA 3N1EMEHTOM MPOBETPUBAHUI KaTyLUKV B MO/IOXEHWN T

15) Mpegenbl ansa MBH. oCHOBaHHbIE Ha BbIMUC/IEHUM NOMS £

[ns cuctem rpagveHTa, KOTopble oTimyatotes no pasmepy ot CUCTEMbl TPAOVEHTA BCEIO TE/A, nHdopma-
LS U3 SKCMEPUMEHTasTbHOM paboThl, cBasbiBatoLeli BbIXO MPAAVEHTA ¢ noporosbiM NMBH CUCTEMbI FPAOVIEHTA
BCEIO TEJIA, HenocpeaCcTBEHHO HENpUMeHUMa. 3TO 3aBUCUT OT reoMeTpumn KaTyLikv u tena NMAUVEHTA. Ecnn, Hanpu-
Mep. cucTeMa rpagveHTa BO3AeCTBYET TO/bKO Ha rosioBy pagmycom 0.1 m. To npegensi BbIXOOA TPAOVEHTA no nepe-
UNC/IEHWNIO 8) MOTYT ObiTb C/ILLKOM OFPaHNYUTETbHLIMW hakTopamy NpubmM3nTenbHO 2 [cm. ypaBHeHve (4a)]. Ansa pas-
JIMYHBIX CUCTEM FpagueHTa ons pasHbix ueneii MP-OBOPYAOBAHNA (Hanpumep, cneumansHoe MP-OBOPYAOBAHVE
ONA TPyAY, KOHEYHOCTeli WM FO/IoBbl, WM Creuyia/ibHbIX MPOEKTOB CUCTeMbl rpagveHTa A1 MCrosib3oBaHus MP-
OBOPYAOBAHUA BCEIO TEJIA (Tvna cucTeM rpagvieHTa [An1s MUKPOCKONUM cepAla M rofoBbl) — HaCTOSLWMIA CTaH-
[apT ycTaHaB/IMBaEeT UCIO/b30BaHVe NPeAesios /151 S/IEKTPUHECKOrO MNOMA £. BbI3BAHHOTO MePeK/ItoveHeM rpaaveHToB.
OO6BACHAETCA 3TO TeM. UTO £ ABMSETCA KONMYECTBOM, KOTOPOE HENOCPeACTBEHHO B3aYIMOCBSA3aHO C (OM3MO/I0rMYECKON
MOZE/b0, ONMCaHHOW B MepeyrcieHnn 3).

XOTs1 3HayeHVe £ B faHHOW KaTyLuke 1 reomeTpus Tena NALUVIEHTA He MOryT 6bITb SIErkOo M3MepeHb!, BbIMUCIEHVE
BO3MOXHO MCXOfs V3 reOMETPUN KaTyLLKM W pacrnpesenieHns NoToka, korga adodpeKtaMmn MoTOKOB, BbI3BaHHbIX B Tere
MAUMEHTA, npeHebperatoT. dnekTpuyeckoe nose B Tesie MAUVEHTA 13-3a nepek/itoHeHHbIX rpaaneHToB MOXET Toraa
ObITb BbIPaXKEHO Kak

E=- rfA/ dt—Y. (BB.13)

rae A — MarHUTHbI BEKTOPHBIN NOTEHLMA 13-3a NMOTOKOB B KaTyLluKax rpaaneHTa. Mpov3BogHast BpEMEHU, OT KO-
Topoii A | dt BbMmucseTcs

(BB.14)

rae / — HopMa U3MeHeHWs! NOToKa KaTyLLKKM 1 dt’. SBMISIETCA 3/1EMEHTOM NPOBETPYBaHWI KaTYLLKN B NOMOXEHUA 1%,

3nekTpocTaTnyecknii MoTeHuman ® NPoNCXoauT 13-3a /IEKTPUHECKOTO B/USIHVS MeXy SMEKTPUYECKO NpoBoay-
MOCTbHO (Tuna Bo3ayx — MALIVEHT) v sBnsieTcs crneAcTBYEM COXPaHEHWS 9/1EKTPUHECKOrO BIMSHIS.

3neKTpocTaTnyeckmii oTeHLMan 4718 06LLUMX NOTPeBHOCTEN BbIMUCAOT C MOMOLLIbHO KOMMLIOTEPHO TeXHVKM. Mpu-
MeuaTeNlbHbIN crieuyiasibHbIl Cyyald, B KOTOPOM ® paBHAETCA Hy/1t0, BO3HUKAET 419 LWINHAPUYECKN CUMMETPUYHOIO
Z-rpavieHTa. MPYMEHEHHOrO MO OCY NPOBOASALLErO LnmMHapa. B atom ciyyae £ =- M/8t. YpasHeHue (BB. 14) gelictBu-
TesbHO Ana cnoxHor mogem MALUMEHTA. MonesHoe ynpoLleHre AO/MKHO NpubmsnTb cekumto Tena MALVEHTA kak
LMAMHAP Win cdepons, 0AHOPOAHOM NPOBOAVIMOCTY.

B HacTosiem cTaHgapTe nopor A1s £. Kak NpeanosiaratoT, MeeT runepbonmyeckyto oopmy noporosoi oyHKLN
ypaBHeHus (BB.6). ¢ xpoHurK 0.36 MC. Kak yka3zaHo B rnepeuncrieHnn 10). 1 c peobasoii, koTopas 6a3npyeTcsi Ha OpueHTa-
LIMOHHO CBSI3aHHbIX Be/nunHax Ans dB/dt n BermcnTenbHbIX Mypan pesynbTartoB A1 OTHOLEHUS Mexay £ 1 dB/dt [cm.
nepeuvicrieHvie 4)). MoayepkHyTO, UTO 3/IEKTPUYECKOE MO/E BbIYMC/IEHO, MPUHUMAS BO BHUMaHMe OAHOPOAHYHO MPOBO-
ommvocTb MALMEHTA. TMpu 3ToMm nony4veHa peobasa aneKkTpyyeckoro nons 2.16 B/m gnsa nepekntoveHns rpagveHTta AP
n 2.4 Bim ans rpaguenta HF. Pasnnuus B 3TuX ABYX 3HAYEHUSIX HECYLLECTBEHHbI, 1 TakuM 06pasoM BenmunHa 2.2 B/m
NPUHUMAETCA Kak XOpoLLas OLeHKa AN peobasbl a/1ekTpudeckoro nona ana MNBH TpaneuveBMaHOro nysbca /15 Beex
opueHTaumnii rpagmeHTa. MapasinensHo aprymeHTy ans npegenos dB/dt npepen £ B PEXXMME KOHTPO/A MEPBOIO
YPOBH$A paBeH noporosoii BenuuvHe £. Ana HOPMAJIbBHOIO PEXXUMA PABOTbI npeaen ymeHblueH daktopom 0.8.
Mpepen pna £ pelictButeneH ansa Beex Tmnos MP-OBOPYJOBAHUA. BennuvHa £ SBNSETCS MakCUMasibHOM, BO3HMKa-
toweii B OBbEME VICCIEAOBAHNA ans AaHHOTO BbIXOAA FpaveHTa. YTBEPXAEeHVS aHa/IoTMYHbl YTBEPXAEHUSM B
nepeuvicrednmn 14). Ho

OBBbEM NCCNEOOBAHUNA — 310 BCe MecTo, AocTyrnHoe ansa NALUVNEHTA;

opgHospemeHHO MPAAVEHTHBLIE B/IOKA moryT 6biTb MOsyYeHbI MO Npasusly CyMMUPOBaHWA nepeuncrieHns 13).
Hanpumep, ansa dopm BonHel EPI ¢ npogomxvtensHocTbio ctumyna fs eff ato npysogut

(BB.15)
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16) Mogenb NOporoBbIX 3HaueHW NBH A5 cnoxHbIX OPM BOSHbI

MMnep6onmyeckast noporosast PYHKUYMSA, NogobHas ypaBHeHUO (BB.6), ¢ peo6asoii 1 XPOHWK, onpeageieHHbIMU B
nepeuncrieHn 10). ABNsieTCA AeICTBUTEBbHONM A/15 NOBTOPHbIX GUMOSAPHBLIX MPSAMOYTOMbHBIX CTUMYOB [ 4151 CUHYCOM,
¢ vicnosnb3oBaHneM P PEKTUBHOW A/IUTE/IbHOCTU CTUMY/IA, onpeaeneHHoit B ypasHeHn (BB.11)]. UTo6bl MeTb
[e10 CO CIOXHbIMM hOpMamMK BOSHbI IPaaneHTa, YacTo UCTO/b3yeMbiMn B MP-0TOOpaXeHNN. pacLUMpeHne XesaTesibHO,
MOTOMY YTO A/151 Takux hopM BO/HbI MOPOT MOXET ObITb BblLLe. Boree 06Las noporoBast hyHKUMSI I/IOKET ObITb HaligeHa
OLieHKoM cTumMyna B(1). KoTopbI NPUHaAIEXUT 3TN (DOPMe BO/HbI Kak psif, doyHKLMMA [ypaka, KOTopble 3acTaB/IsoT BO3-
pacTtarb OTBET HEpBa, Tak YTO B KOHEYHOM cyeTe gocTuraetcs nopor [97]. U3 ypaBHeHus (BB.6) MOXHO Bblpa3uTb Rreq
NoAMOPOroBbIii OTBET A1 €AUHUYHOTO MPSIMOYrO/TbHOrO CTUMY/1a C NPOAC/KUTENBHOCTBLIO  Kak

B (BB.16)
Bm

NOCKO/1bKY Rrecf MOXHO pacCMOTPETb Kak (PYHKLMIO tS, ero NpoM3BogHas OTHOCUTESTbHO |s

riftreclin) _ B ‘c (BB.17)
N <ews)2

YpaBHeHve (BB.17) onucbIBaeT BKa, B 3HaYeHWe oTeeTa t = t nmetoLlero coopmy [lvpaka, AOMOSHEHUS K CTUMY-
ny npu/ = 0 co 3Ha4yeHnem B. ns 60nee obLiero cnyyasi 3HaveHne &R(t) otBeTa Bo Bpems t o Aupaky cdhopmMmpoBasio
cTmyn Bo Bpemsi O ¢ cunoii B (B)

(BB.18)
n Uc+ief

MonHast BenmumHa oTBeTa Hepsa R(t) B /1t060e Bpemst a1 ntoboro ctumyna B(8) anst 0 < B< 7 nony4yeHa ckpy4n-
BaHVEM

,BB,9)

PucyHok BB.4 nokasbiBaeT R (t) 4151 NpoCTOro NpsiMoyrosibHOro CTuMysia. BosbyrkaeHve NpomMcxoauT, Korga aMmnam-
Typa dB/d!InBx cTMMmyna 3acTaBsieT MakCUMasTbHYO BPeMeHHYH0 BenmumHy R(t) 6bmb 6orbLuei 1

Kak npumep gns EPI dhopMbl BOMHbI CIOXHBIN CTUMYN — PAf, NPSIMOYTO/bHBLIX CTUMY/IOB C YepeoBaHNEM 3HaKa, B
KOTOPbIX MepBbI CTUMYN B psiAy UMEET NO/I0BYHY MPOAO/DKATENTBHOCTY APYrX. [10CKMe BepLuMHbI hOpPMbI BOSHbBI Fpaau-
€HTa COOTBETCTBYHOT BPEMEHHbIM MHTEpPBas1aM Mexedly CTUMy/iaMn. Pe3ynbTar uHTerpaummn ypasHeHus (BB.18) ans atoro
cnyyas nokasaH rpadomyecku ona NMBH Ha pucyHke BB.5. MakcumarnibHoe 3HadeHre R (t) OOCTUrHYTO B KOHLE MepBoro
NOJIHOrO CTVMyNa NPOAO/HKUTENBHOCTU. PUCYHKM Npe/iaratoT, YTO MoAe b MOXET MUCMOo/b30BaTbCs, YTOObI MOYY Tb Mo-
poroBble YCr10BUs A1 /110601 hopMbl BO/THbI, YUUTBIBas MOPOT A4/151 MPOCTON hopMbl BOSHb.

MpeackasaHua Moae v — Mo CPaBHEHWIO C 3KCMEPUMEHTOM Ha pucyHkax BB.6 n BB.7. PucyHok BB.6 noka3sbiBaeT
noporu 4713 dhopm BOMHbI TpaneLonga B ucciegosaHm Mypan (6on1ee nogpo6Ho cm. nMyHKT 10). YpaBHeHue (BB.19) uc-
NoNb30Ba/10Cb, YTOObLI HAT NOPOrOBYHO (DYHKLMIO, BK/IKOYasi B 9KCNEPUMEHTa/TbHOM hopMe BOSHbI Tpaneuonga B B(8).
Peo6a3a rb n xpoHuk L[ypaBHeHve (BB.19)] 6bum NPMUCNIOCO6/EHbI A1 YHLIErO NMPUMEHEHNS. MOXHO BUAETb, UTO Mo~
Ny4YeHHble BEMMUYMHBbI He paBHbl peobase N XPOHWK, HaldeHHbIM A1 TOro e camoro Habopa JaHHbIX B nyHkTe 10. 310
BbI3BaHO pas3/NinyveM B 1X onpeaesneHun: B ypasHeHun (BB.19) rb n~onpegeneHbl 4518 MOKOMOAPHBLIX MPAMOYTO/bHbIX
CTUMY/I0B. Kpome TOro, pucyHok BB.6 mnokasbiBaeT noporoByto thyHKLMIO, KOTopasi 6buia Obl NosyveHa OT ypaBHeHWUs
(BB.19) ans Toii ke camoli peo6asbl 1 XPOHYIK, HO A/151 hOPMbI BO/HbI CUHYCOW/BI, HAHECEHHBIX BMecTo SPOEKTVIBHOW
DNNTENBHOCTU CTUMYIA, Kak onpegenieHo B ypaBHeHun (BB.11). Mogenb nokasaHa Ans noanepaHnst pasyMHOCTU
MCMO/b30BaHVS 3TOrO onpedesnieHus. Mogenb npeackasbiBaeT, YTo 451 06enx hopm BO/HbI Nopory GyayT B npefdesiax
10% no 6onbLLOMY AvanasoHy SPDEKTUBHOM A/IMTENBHOCTY CTUMY/IA. XoTa Mogesnb NpefckasbIBaeT CUlbHOe
CHIDKEHME B 3KCMEepUMEHTa/IbHOM MOpore Mexay eANHCTBEHHOV MO/IOBMHONM Neproga 1 HenpepbIBHOW aKCNepuMeHTa1b-
HOW CcUHycouaon 6osee TOHKME N3MEHEHWS, HaliAeHHble 3KCMEPUMEHTaIbHO /151 CUHYCOUA, C MPOAODKUTENIbHOCTLIO MEX-
Ay 1u 10 neprogamu, He npeAckasaHbl. Heobxoaumbl 6onee 06LMpHble Mogenn [91]. Ux SAFE mogens (MpunbnmxeHre
Bo36yxxaeHns MNMpoHnKHOBEHNUS 1 OLleHKa) NPUMEHSET TP BpeMeHHbIX donnbTpa K hopme BOSHbI FpagueHTa n cymMmmpyet
BbIX0Z, PWILTPbI MOAENMPYIOT MOKO/IEHVe MOTEHLVA/IOB AeCTBMA B Npeaeniax HepBHbIX KIIETOK U PacrpoCTpaHsoTCs 13
CUrHasia Yepes cvHaricbl. B To BpeMsi kak MOAesb He YTBEPXKIAET, UTO onvcasia hrsnonormyeckoe noBegeHve, ato aen-
CTBUTENBHO NpeAcKa3bIBaeT BCe 3aBMCMMOCTY Mopora BO36YXAeHVS OT NPOAODKATENIbHOCTM CTUMY A, CUHYCOMAA/IBHOTO
NPOTVB TpaneLveBnaHOIo U YACAAa LVK/IOB rpajneHTa.

PucyHok BB.7 nokasbiBaeT Nopor Kak (yHKLUMIO Y1ca MosioBUHbLI NEPUOAOB CTUMY A CUHycomapl. Mopor 6bu n3-
MepeH. YTobbl COOTBETCTBOBATL 3KCNEPUMEHTa/TbHbLIM AaHHbIM ByavHrepa [96].

54



FOCT IEC 60601-2-33—2011

® cnviBo/vBMpYeT crpyuvsaHLe. Nl micl rb{lc* 2.

PucyHok BB.4 — 3HaueHue otBeTa R(t). nponsBegeHHOro CKpyUmBaHnem npsiMoyrosisHoro ctumynia dB/dl, n doyHKummn
oTBeTa Umnysbca Hepsa N(t- 0)

BepTvKasibHbIE OCY MMEIOT OTHOCUTE IbHbIE EANHALBI. R BbIMUCNAIOT U3 ypaBHeHMA (16) ¢ 0= 0.36 mc. LLitprxoBbie
JIHAK MO PaBHbIM BE/IMYMHAM OpAVHATLI WITHOCTPUPYHOT MakCUMaUIbHbIA OTBET HepBa, AOCTUrHYTbIA Noc/ie NepBoro oT-
pyLaTeNLHOrO cKara.

PucyHok BB.5 — ®opMbl Bo/HbI rpagvieHTa G. chopmMa Bo/HbI cTumysia dB/dl
1 3HaYeHVe oTBeTa R 415 chopMbl BosHbI EPI Tpaneuonaa, HaumHatowelica B | = O

Boree H/3kan KovBasi — 719 GopM BOMHbI TpareLonaa: HO MoydeHO NMpUG/vbKeHHel aKCnepyMeHTarbHbIX AaHHBIX (») Bop-
nlaHaa (90) K ypaBHeHVO (16) MorydeHHb e 3HaueHUs peobasbl U XPOHMK — 17.3 Tri/C 1 0.3 mc BepxHsa Kovisas /15 hopMbl BOTHb!
CHYCOUB|, UCTIONB3YA Te XKe CaMbe BE/WH/HBI Pe06asbl U XPOHVK

PucyHok BB.6 — lMopor 3HaveHwii dB/dt anst AByx doopm
BO/HbI FPavieHTa B 3aBcMMOCTV 0T PPDEKTVIBHOW A/IUTENIBHOCTU CTUMY/A
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ae*Tn*>

MpnmeyaHne — IKcnepyMeHTasIbHbIE faHHble ByanHrepa [96] BKIHOUAHOT Cr/IOLLUHYHO JIHUIO: U3 YPaBHEHNUS
(19). npu N =64.
PucyHok BB.7 — lMoporoBble 3HaueHus dB/dt ansi oopMbl BOSHbI rpaneHTa CUHycouap|
KaK coyHKLMS Ymca NosioBUHBI NMeproaoB B oopme BOSHbI

51.103 3ALLNTA OT PY-U3NYYEHNA

HarpeBaHue 61OTKaHeli ABNSETCA BakHEMWUM CrieACTBMeM BO3AeicTBuss PY-uanyyeHus, reHepupyemoro MAT-
HUTHO-PE3OHAHCHbLIM OBEOPYAOBAHVEM (4acToTa nssiydeHust coctasnsieT 6osiee 1 MIy). MHorve 6uonornyeckme
3dhcheKkTbl BO3AEUCTBUA PY-13/TyU4eHNst CXOAHbI C peakLMsMN Ha MHAYLMPOBaHHOE HarpeBaHme, BbI3BaHHOE MOBbILLEHVEM
TeMnepatypbl 610TKaHM WM YenloBeYeCcKoro Tena Ha 1 'C v Bblille, v ¢ peakunsiMu, CBA3aHHbIMU C YMEHbLUEHWEM [0
MVHUMa/IbHOTO YPOBHS O6LLEV TEMN/IOBOI Harpysky Ha YesioBeveckuii opraHmiam [98].

VHAOyLumpoBaHHY0 PY-131ydyeHreM TernsIoBYHO Harpy3Kky Ha OpraHm3m MOXHO CBSA3aTb HernocpeacTBeHHo ¢ YAE/b-
HOW MO IOWEHHOW 3HEPIUEN (YM3) um YAENBHOW MOrTOWEHHOW MOLHOCTBIO (YMM). Apyrivn BaxHbk-
MU dhakTopamu, BASKOLLMMK Ha peakumto MALVEHTA Ha faHHYHO TEMVIOBYHO Harpy3ky, sSIB/ISIKOTCA TeMnepaTtypa Bo3ayxa,
OTHOCUTE/IbHAs BMIaXXHOCTb, CKOPOCTb BO3AYLLHOrO NOTOKa, BO3AeicTBytowwero Ha MALIMEHTA, v cTeneHb ero Tensionso-
naumn. B To BpemMsA kak MeCTHble npesenbl win npeaensi Beero Tena YMNM nHorga nonesHbl 4N onpegernieHns ypoBHS
MHTEpeca, MOoBbILLEHVE TeMnepaTypbl SAB/SETCS NePBOCTENEHHbIM KpuTepreM. 10 3TOM NpuunHe KpUTepuii NoBbILLEHNS
Temnepatypbl pacCMaTprBaeTCs B HACTOSALLEM CTaHAapTe.

JIoKa/IM30BaHHbIE YHaCTKM HarpeBaHUst W «TOPSYMB TOYKV» MOTMYT BbiBBaTb MECTHOE MOBbILLEHME TemnepaTtypbl.
3TO BaXHO 419 aKkpaHMpoBaHus NMALIIEHTA OoT HenHaMumpyeMbIX UMMJIaHTaToB, Tary v [0.. KOTopble MOryT MOBUATL Ha
MoBbILLIEHVIE MECTHOM TemnepaTypb! [2]. MorioLeHe MOLLHOCTY BO3pacTaeT NPOropLVOHa/TbHO KBaaparTy PacCTosiHMSA OT
LeHTpa Tena [99], 1 aneKTpuyeckme HeOAHOPOAHOCTM Terna U3MEHSIHOT MOTOKW M MECTHbIE NMOT/OLLEHNSA 3Hepruu. Viccnenosa-
HVS1 C UCMO/b30BaHVeM cthepuyecknX Moageseli NoKasbIBakaT, HTO HaMbors1ee TSXesbIl Crly4vaii peaiyeTcs B Criydae, Koraa
«rOpsvMB TOUKW» 06pa30BaHbl ciepamm C HU3KO 3/1EKTPUHECKO NPOBOANMOCTbLIO (KOCTHAsS WM KMPOBasi TKaHK), pacrosio-
XEHHbIMN Ha Hapy>XHOI MOBEPXHOCTU cdhepbl C 60s1ee BbICOKOV NPOBOAVIMOCTLIO (HANprMep, MbillevHast TkaHb); «ropsvve
TOUKM» MOIYT BO3HUKaTL Mpu YTM, npeBbIatolLeli MeCTHbIA CpeaHul ypoBeHb B 2.5 pasa n 6osblue [100]. MocnegHwe
pacyeTbl, OCHOBaHHbIe Ha MaTemMaTU4eCcKo MoAEe/ M HeOAHOPOAHOCTU YenoBedeckoro Tena [101], [102], nokasbIBaroT, YTO
nokanuavpoBaHHas YIM oTgefbHbIX, OTHOCUTENBHO MasibIX, YHaCTKOB Tefa [/IOET B 5—8 pas3 npeBbIlaTb CpeaHuii noka-
3arenb 17 Beero Tena [103]. OgHako 3TO COOTHOLLEHVE YMEHBLLAETCS MPUMEPHO B 2—4 pa3a, Korga OHO YCpeaHsieTcs Ha
Lenbii opraH [103], [104]. BeposiTHOCTb BbICOKMX MECTHbIX 3HaueHUA YTIM yMeHbLIaeTCA A0M KBaapaTypHOM BO36Y)XaeHN
AAepHbIX CNMHOB, A0V 3TOM ero MOC/eACTBYIA CI/TXVBAIOTCS 3a CHET Ter/10BOM Andidpy3nn 1 nepeHoca Ternsia KPOBOTOKOM.

Tennosble adhtheKTbl OnNpeaensatoTca YyBCTBUTENIBHOCTBIO GOMBbLUMHCTBA GMONOrMUYECKMX MPOLIECCOB K Temnepa-
TyPHOMY BO3Je/icTBUIO. B nepByto oyepeab Mepbl 3almTbl OT PY-M3/TyueHVst AO0/MKHbI ObTb HanpassieHbl Ha 13bexaHvie
ype3MepHbIX (IM3MONOMMYECKUX PeakUWi, BbI3BBaHHBIX MOBbILLEHVEM TeMMepaTypbl Tesa, U Ha usbexaHve noBbILeHns
Temreparypbl TKaHeli 0 YPOBHSI, [0V KOTOPOM OpraHnM3My MOXET ObITb MPUUMHEH Kakoli-n6o yiep6 [1].

Hanbonee 3amMeTHbIMM peakLmsaMmM YesTOBEHECKOrO OpraHu3Ma Ha CU/IbHOe HarpeBaHue Tena PU-n3nyyeHnem. Bepo-
ATHO, SIB/IAKOTCS PeaKLy CUCTEMbI TEPMOpPEryIMpoBaHms, BK/IKOHaOLLIVIE POCT YacTOTbI CEpAEUHbIX COKpaLLeHWIA 1 ycurieHne
KPOBOCHaOXEHVSA KOXW NPV OAHOBPEMEHHOM He3HauMTeIbHOM NafileHn apTepuasibHOro AasneHuns [105]. 3Tn peakumm npo-
SB/IAIOTCA B MakCMasibHOV cTeneHu, gavke ecriv NMALMEHTbI naccBHO nexar B yC/I0BUSIX KOMHATHOW TemrepaTypsbl, no-
CKOJbKy Temneparypa Tefa nogHumaeTcs 6oee vyem Ha 2 'C. Y 60/1bHbIX C HapyLLEHHOW (oyHKLVIER TepMOopery/iMpoBaH/s
1 CepAeHHO-CoCYa1CTOlM HEOCTAaTOYHOCTHIO He OTMEeYaeTCs BpeaHbIX BO3AECTBUIA Ha 3[/0pOBbe, ec/v Temrepatypa Tesa
BO3pacTaeT He 6os1ee yem Ha 1 *C [106]; nmetoTcs, OAHaKO, OTAEbHbIE NCK/TOHEHMS], O KOTOPbIX PeYb MOMAET HUDKe.

OTpuuaTenbHoe Bo3aeiicTBre Ha HekoTopbIX MALUVEHTOB MaxeT 6biTb BbI3BaHO 1X OM3MONOTMHECKUMM 1 ChU3n-
YECKMMM NoKasaTes1IsiM1, CBA3aHHLIMU CO CabbIMy BO3MOXHOCTAMM afanTauumy K MOBbILLEHMIO TeMMepaTypHO Harpy3ku,
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KOTOpble 0BYCMOB/EHbI NPEKOHHLIM BO3PaCcTOM, TYHHOCTbLIO U MOBbILLEHHbIM apTepuasibHbIM AaBieHnem [107]. Pasnny-
Hble fIeKapCTBEHHbIE Mpenaparbl, HarnpUMep MOYeroHHbIe CPeaCcTBa, TPaHKBUIN3ATOPbI, CHOTBOPHbIE, COCYA0pacLUMpAO-
e 1 apyrvie CpeficTea, CHUKaIOT BbIHOC/IMBOCTL K MOBbILLEHWIO TemMnepaTypbI [108].

Kpome Toro, HejoCTaTo4HO U3y4veHa CrOCOOHOCTL K TEPMOPErY/IMPOBaHMIO MPYOHLIX MTBAEHLIEB; Y 6epeMeHHbIX XeH-
LLMH 3Ta oyHKLMA OpraHy3mMa Takoke MOXeT ObITb CHbkeHa. CriefyeT 3aMeTUTb, YTO OTBOZ, Tern/a oT SMGPUOHA W YTPOBHOro
/1043, KOTOpbI/i OCYLLECTB/ISETCA Yepe3s MnyiaLeHTapHbI Gapbep, MOXET OKa3aTbCsl MeHee 3HauMTesbHbIM, YeM paccesiHue
Tenna BAPYryx TKaHaX, 60raTbIX KPOBEHOCHbIMM COCyAamM. VI3BECTHO, UTO MOBbILLEHME TEMMEPaTYPbI Teia MOXET MPUBECTU
K BO3HVKHOBEHIIO YPOACTB Y Psifia M/IEKOMNUTAIOLLMX, BK/THOYAsA NMPUMATOB, B/IMSIET Ha LIEHTPaUTbHYHO HEPBHYHO CUCTEMY U BbBbF
BaeT 06pas3oBaHue AeddeKTOB /ULA Y AeTel, MaTepy KOTOpbIX J0MTOB BPEMS UCTIbITbIBA/IM CU/IbHOE MOBbILLEHVE TeMMepaTy-
pbi (Bbiwe 39 'C), 0co6eHHO B TeUeHue NnepBbIx Tpex MecsiLeB 6epemeHHocTM [109]. [110]. MoaTomy xenarensHo, YTobbI BO3-
nenctere PY-13yueHnst He NPMBOAWIO K MOBbILLEHMIO TeMMepaTypbl Teslay 3Toro KOHTUHreHTa 6osiee yem Ha 0.5 @ [106].

Bb110 BbLINOMHEHO MaTeMaTUyecKoe MOoAeIMpoBaHMe (PyHKLMM TepMOpPEryIMpoBaHnst YesloBEHECKOro OpraHu3ma
npu Bo3pelicteun MAFHUTHO-PE3OHAHCHOIO OBOPYOBAHUA. B [111] paccumTaHo, YTO MOBbLILEHVE TEMMNEpaTy-
pbl Tena MALMEHTA B nerkoii ogexzae ¢ HOpMasibHO paboTatoLLeit cUCTeMOl TePMOpPEryIMPOBaHNS AO/MKHO COCTaBUTb
00 0.6 "C B 3aBMCYMOCTY OT YC/I0BUIA OKpY»KatoLLEl cpeab! npy Bo3aeiicTBum OBOPYLOBAHUA Ha MALIVIEHTA B Lenom
npy ypoBHaxX YTM go 4 Br/kr. PesynbTarbl pacyeToB BMoOsHe COr/1acyroTCcs C UCCief0BaHUSAMM Ha A06POBO/bLAX, KOTopble
noagseprasivcb Bo3aecTBUo YIM. paBHoii 4 BT/kr. B TeueHne 20—30 MuH [112]. [115]. OTcyTCTBYHOT Kakue-imbo cooble-
HUS O BPEAHOM B/IMSIHAM Ha 3[0POBbE YesioBeka Ype3MepHOro MeCTHOro Win CUCTEMATUYECKOrO Harpesa, BbI3BaHHOMO
Bo3gelicTBrem Ha MALIMEHTA YTM npuw ypoBHe 4715 Beero Tena go 1.5 Br/kr [116].

Mpegenbl YMM Bcero Tena ykasaHbl B 51.103. 3HaueHune 2.05 Brt/kr gnss HOPMAJIBHOITO PEXXUMA PABOTHI
peKoMeHyeTCs Kak Hanboree BbICOKW ypoBeHb YTIM Bcero Tena, AonycTumbIi s Becex MALIVIEHTOB He3aBucHMMO OT
1X cocTosHMA 380poBbst. NAUVEHTDI, y KOTOpbIX He OTMEUeHb! HapyLLEeHVS TEPMOPErY/ISTOPHOM oyHKLMN 1 cepaeyHo-
COCyAMCTas HeOCTaTOYHOCTb, MOTYT MoABepratbCs Bo3aeicTBuio PYU-n3nyyeHns npy 6o/ee BbICOKUX 3HaudeHusIX YTM
BCero tena; ans padotbl B PEXXVIME KOHTPOJIA NMEPBOIO YPOBHSA pekomeHayeTcs BepxHuii Npeaen 4 Br/kr. Cneayet
OTMETUTb, UYTO MHAVBWAYa/IbHAA YCTOMUMBOCTD K MOBbILLEHUIO TeMNepaTypbl Tesia BeCbMa pas/inyHa Aaxe Y 300POBbIX
Nofeit, No3ToMy NP NOBbILWEHHbIX 3HaYeHMsX YMM Bcerga Tpedyetca MEAVLIMHCKOE HABTHOAEHUE [117].

YKasaHHble Bblle npeaesibl yCTaHOB/IEHbI NMPU YC/I0BUK, YTO TeMnepartypa B nomMelleHnu, rae nposoautca MAT-
HNWTHO-PE3OHAHCHOE OBCJIEQOBAHVIE, MeHee 24 'C. OTHOCUTE/bHAA B/IaXKHOCTL BO3ayXa MeHee 60 %. aBvxeHve
BO3ayxa MUHUManbHO. MALIVIEHT nerko oget. PacyeTbl, BbINoHeHHble aBTopamu [118]. [119], MoryT 6bITb UCMO/b30BaHb!
[0/191 KOPPEKTUPOBaHNA AOMYCTUMbIX 3Ha4YeHWl YIIM B COOTBETCTBUM C YC/IOBUSIMI OKPYXAIOLLEN Ccpefbl, OrpaHnyvBato-
LMK TEeNN0oTBOA, MOXHO NPUOM3UTENIBHO CUUTaTb, YTO NPY MOBbILLEHUM TeMMepaTypbl BO3AyXa Ha kaxkabii 1 “C or
YPOBHS 24 *C ponycTvMbIi BepxHuii npegen YTM Bcero Tena gis pa6otsbl 8 PEXXUME KOHTPOJIA MEPBOIO YPOBHA
[O/DKEH ObITb CHKeH Ha 0,25 Br/kr. PaBHbIM 06pa3oM Ha Kaxxaple 10 % NpeBbILEHVS OTHOCUTENIbHOM BIXKHOCTU BO3-
Ayxa 3ToT Npefes AO/HKeH 6bITb CHDkeH Ha 0.1 Br/kr. Mpyn HOPMAJ/IbHOM PEXWME PABOTbI npegenbl YIM AomkHbl
ObITb CHKEHbI Ha NMOMTOBUHY YKa3aHHbIX 3HaUYeHWi, ypoBeHb MeHee 1 BT/kr npy Temnepatype Huwke 30 ""C ymeHbLUaTb HET
HeobxoammocTy. MNpu BHECEHMM YKa3aHHOTO KOPPEKTYPOBaHWS CrieAyeT NOMHUTbL, YTO MHAVBUAYasibHble peakumm MNAL-
EHTOB moryT 6bTb pasiyHbIMK, MO3TOMY 32 HUMW JO/DKHO BECTUCH YCUNIEHHOE HabMtoaeHe.

HekoTopble y4acTku Tena, HanpuMep rosioBa, MOryT 6biTb BECbMa YyBCTBUTESbHbI K MOBbILLEHUAM Temneparypbl.
Oco60 BOCMPUMMUMBBLIMA K 3TOMY SIB/IEHWIO CIEAyET CUMTaTb Pa3BYBAIOLLMIACS 3MOPWOH 1 YTPOOHDI Niog, TkaHu Ty/ioBuU-
LA N KOHEYHOCTENM HavMeHee YyBCTBUTE/IbHbI K MOBbILLEHWIO TeMnepaTypbl. B [120] nokasaHo, 4YTO MeCcTHOe MoBbILLeHVe
Temnepatypbl 40 38 “C rososbl. 39 'T TysiouLia 1 40 "C KOHEYHOCTEN He A0/HKHO NPYBOAUTL K OTprLATe/IbHbIM Moces:
CTBUAIM /17 opraHu3mMa. MNpocToli pacyeT nokasbIBaeT, yTto npy YINM FO/IOBbI, pagHoii 3 Br/kr, TeMnepaTypa rnas Bpsg, /im
noBbIcuTCs 60s1ee YeM Ha 1.6 *C; npu Tex ke yCrioBusiX TeMneparypa Mosra He fo/hxHa Bo3pacTy 6onee yem Ha 1 'C [121].

B apyrom akcrieprmMeHTe NogobHbIe TeMrepaTypb! Obiv M3MEPeHb Y LLIECTU XUBOTHBIX, KOTOpbIe ObU NoaseprHyTbl YTM
BCEIO TEJ1A 1.5,2 wwm 4 Bi/kr. B akcriepyiMeHTax MPOCMOTPa rofioBbI TeMMepaTypa Kox 1 r1a3 yBerminiach NprbrimsuTesisHo
Ha 1.5 °C. Temneparypa SpeMHo BeHbl (MO3roBasi Temneparypa) noBbicwiach Ha (0.46 + 0.05)’C nocrie 60 MvH K 90 M1H Mpo-
cmMoTpa. B mpocmoTpax BCero Tena TeMnepatypbl PEKTasibHOM U SpeMHOl BeH NOBbICWICH NprbnvanTesibHo Ha 1’ C, BTO Bpemst
KaK Temreparypa Koxu »u1BoTa noebicwiach Ha 7 *C. OCHOBaHHb I Ha MOAENSX U AAHHBIX, MOMyHYeHHbIX Ha XXMBOTHBIX, YPOBEHb
3HayeHuin YTM (ycpeaHeHHbI Mo rosose) 4o 3.2 Br/kr cuntatoT HesHaunTenbHbIM. Mpegen YTM MOJI0OBbI 3,2 Br/kr sensetcs
3HaueHneM, HeOOXOAVIMbIM /151 OTPaHNYEHN MOBbILLEHNA TeMrepaTypbl r1a3 Ha 1 ‘C. uTo mcrosnb3yetcs B CoenHeHHbIX LLita-
Tax AMepuiku gecsatunetuamn. Kpome Toro, apyrne MECTHBIE npegenst YTM 6bum caenaHbl coBMecTyMbIMM € ICNIRP.

MoBbileHVe TemnepaTypbl Kakoro-iMbo ydvacTka Tefla Kak peakums Ha MpepbIBUCTOE MOI/IoWEeHNe  SHeprn
PU-n3nyyeHns. HanpymMep OT UMIMY/IbCHOMO UCTOHHMKE, /IOHET BGbMb COOTHECEHO CO 3HadeHneM YTIM. ycpeaHeHHbIM 3a Mo-
JIOBVHY BPEMEHWN YCTaHOB/IEHWA TETVIOBOIO PaBHOBECHA, MPUYEM STVM BPEMEHEM CUUTAETCA BPEMS], OTCHUTbIBAEMOE OT Ha-
Yasia BO3AENCTBMA UCTOYHMKA TeMna 1 Heobxoaumvee 47151 MOBbILLEHNS TeMMepaTypbl B LIEHTPe HarpeBaemoro yyactka Ha 50 %
MaKCUMasTbHOMO 3Ha4eHUS. Bpemsi yCTaHOB/IEHMS TEM/I0BOrO PaBHOBECKS HE/IOBEHECKOTO Tes1a TOYHO HEM3BECTHO, OAHAKO OHO
MOXET cocTaB/1ATb OT 15 40 30 MMH. TOrda Kak TeMreparypa opraHoB, MEOLLMX MeHbLLYIO MacCy, YCTaHaB/IMBaETCA ropasao
6bICTpee (Hanprmep, BPeMs yCTaHOB/IEHNS TEMN/I0BOrO PaBHOBECUA [/151 [/1a3a COCTaB/IAeT NpUG/m3uTenbHO 5 MuH) [123]. Stot
CTaHAapT KOHCEPBATVBHO UCMONBL3YeT 6 MUH Kak Mepuog, yepeaHeHus, 4718 Toro Ytobbl onpeaenuts YTM gns Bcex TkaHeh
Tena. PY-nepeatolume KaTyLuki MOryT 6bITb BbiaerieHbl B Aga knacca: OB bEM P'—I—ﬂEPE,LLArOLLLIgVI KATYLLK/ N NOKAJTb-
HAA PY-NMEPEAAIOLLAA KATYLLKA. MonynapHble 3HadeHus knacca OB bEM PU-MEPEOAROLLEN KATYLLUKN — pe3oHaTop
Tena v rnaeHas katylika. JJOKA/IbHbIE PU-MEPEOAIOLLVE KATYLLK 06bIMHO MCMONL3YHITCS [1/1 CMEKTPOCKOMN.

Pa3peneHve B 3TV gBa Kiacca BBeAeHO, YTOObl MO3BO/MTE MPOCTLIB, HO — BBUAY 6e30MacHOCT — BCe eLle 0-
CTaTouHble NpaBWIa OTHOCUTENBHO KOHTPonsa YMM. OTHocutensHo OB bEMA PU-MEPEAAROLLEN KATYLLKW gocTs-
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TOuHO ynpaensTs YMM BCEFO TESIA n YACTU TEJIA (Bkntodas YTIM FOJMIOBbI), B To Bpems kak aAnst JIOKAJIbHOM
PYU-MEPEAIOLLEN KATYLLKW, KOHTporib Beero Tena v acnektbl JOKAJ/IbHOWM YINM aaexsaTHbl. Heo6Gxoamm ofHoBpe-
MeHHbIi KOHTPOsb YTIM BCEIO TEJIA BmecTe ¢ YTIM YACTU TEJIA wn ¢ YTIM FOJIOBb, 4To6bl HaliTh 3HauMTeIbHOE
MN3MEHEHVE CUTyaUMii BO3AENCTBUS, KOTOPble CBSi3aHbl C M3MEHUMBOCTLIO KaTyLlIKU U n3MepeHusimn MAUVEHTA, n nx
OTHOCUTESIbHbIX MO/IOKEHWA. 3TO TpeboBaHVie aBTOMaTUYECKN perysimpyeT HabntogeHve YIM K camomy KpUTUYECKOMY
acnekTy YIMM. 3T0 AEMOHCTPUPYETCA B CrieAyHOLLMX YeTbIpeX npumMepax:

Mpumep 1— ViccneposaHue B3pocioro ¢ PY-MEPEAAIOLLEN KATYLLKOW FO/IOBbI sicHo 03HauaeT yacTuu-
HYHO 3KCno3unumio Tesa (ronosa B o6wem). B aTom cnyyae YNM UACTU TESIA. TOJIOBA orpaHnyMT KONnMyec TBO
nepepaun PU-aHeprun. OaHako, nccnenoBaHre MnaaeHLa ¢ Toii xe camoii PU-TIEPEJAIOLLEN KATYLLIKOW MOMo-
Bbl JO/MKHO GbITb OLIEHEHO Kak Bo3aeicTBMe YINM BCEMO TENA (ecnv MnageHel, NoNIHOCT b0 NoMelaeTcs B
YNOMSIHY TO kaTyLLke). B 3 Tom cnyyae YIIM BCEIO TE/IA 6yaeT orpaH/YMBatoLLM hak TOPOM.

Mpumep 2 — ViccnegoBaHve ronoBbl pebeHka B Npefenax 0O THOCUTE/IbHOIro 60MbLIOro pasmepa pe3o-
HaTopa MOXeT BbI3BaTb 60see KpuTuyeckoe 3HadeHne YINM BCEIO TEJIA, vem 3HadveHue YTM yacTwu Tena.

Mpumep 3 — ViccnegoBaHve B3pOCNOro Yenoeka 60/bLIOro pasmepa ¢ 0 THOCUTE/IbHbIM KOPOTKUM pe-
30HaTOPOM TeNna 03HavyaeT YacTUYHOe BO3AelicTBYE Ha Teso 60/blle, YeM Lie/loe BO3AeNcTBMe Ha Teso. B
3ToM cnyyae YMM BbICTaB/IEHHOr0 YaCTUYHOIO Tena fO/HKeH 6bITb OrpaHnYeH 6e30MacHbIM YPOBHEM.

Mpumep 4 — Viccneposanue B3pocaoro ¢ IOKANIbHOM PU-NIEPEAAIOLLEN KATYLLKOW, oueBnaHo, Tpe-
6yeT KOHTPONsA IOKANIbHOW YINM. OfHako, B ciyyae MnafeHLa U 0 THOCUTeNbHO 60/bLoii JTOKA/IbHOM PY-
MEPEOAIOLLEN KATYLLUKN YMM BCEMO TE/IA MOXeT CTaTb CaMbIM KPUTUYECKUM 3HAYeHEM.

YIMM TOMIOBbI. YIM BCEIO TEJIA n JIOKAJIbHBIE npegensbi YTMM 66U NoaTBepXaeHb! paHee HECKONBKUMN UC-
TOYHVKaMWM 3KCMEPUMEHTA/IbHBIX AaHHBIX 1 TEOPETUHECKOTO MOAE/IMPOBaHNSA. OHaKO esaTesibHOe YNPOLLEH1e KOHTPOSIA
YIM oTHocUTeNbHO TvMa o6bema PU-MEPEAOLLEN KATYLLKV 3acTtanseT BBoguTh npegen YMM UACTU TEJIA oTHo-
CUTesIbHO YacTu Teria, NoABEPrHyTOM BO3AECTBIIO (CM., Hanpyimep, npymep 3). 3TOT npeden 6bu1 BbIOPaH /15 OTHOLLIEHNS

Macca nccnegyemoii yactm Tena’flonHas macca NALUVEHTA.

Cnepytollee pacCMOTPeHVe NPUBOAUT K JaHHOMY yTBepxaeHuto. Ecim MALMVIEHT nonHoCTbHO npucnocabnmBaeT
PU-MEPEOAIOLLYHO KATYLLKY nccneayeman macca paBHsieTcs nosHor macce MAUVEHTA w. cnegoBatensHo, npeaen
YacTu Tena A0/DKeH ObITb MAEHTUYHBIM Npegeny YMM BCEIO TEJIA. C apyroii CTOpOHbI, Npeaest MOXeT YBeMYUTLCA
C yMeHbLUatoLLelics A/IMHO KaTylwkv. B crydaB oueHb kopoTkoi PU-TMIEPEJAOLLEN KATYLUKN YACTU TENA npenen
YIMM paBHsietcs JIOKAJIbHOMY npegeny YTMNM. KaxxkeTcs onpasBaaHHbIM MPpYMEHeHVE IMHEHOW 3aBYCUMOCTU BbILLEYTO-
MSHYTOrO MacCOBOrO OTHOLLIEHMSI. PucyHOK BB.8 nokasbiBaeT rpadhmyeckyto MnrCcTpaLmio 3Toro.

51.103.1 MNpepenbl Temnepartyp

B IEC 60601-1 gaH NoBepxXHOCTHbLIA TeMnepaTypHbii npeaen (I UT|1 = 41 "C) onsa 06beKToB, KOTOopble MOryT BOW-
T B KOHTaKT C YesioBeveckMm TesioM. OfiHaKko, 6bU10 6bl MOME3HO MAEHTUMLMPOBaTL Npeaesbl 415 NOBEPXHOCTHOrO
HarpeBaHWsi 3/1EKTPOHHOM CXeMbl (Hanpumep. PY-nonyyatoLLyto KaTyLuky). Temnepatypa KOXu B HOpMasibHbIX YC/IOBUSIX
(HempocmoTp) — NprGM3nTeNbHO 33 "C. HO B TeyeHne MP-OBC/TIEAOBAHUA ¢ Bbicokoit YINM BCEIO TEJIA kpoBeHoC-
Hble COCy/bl KOXM pacLLMPSOTCA 1 TeMnepaTtypa Koxu 6yaet npuonmsutenibHo 37 “C. MpuHATLI cneaytowye BeNMYnHbL
015 NapaMeTpos:

- TeMnepartypa okpyxatoLein cpeapl Ta— 273 K+ 21 K;

- TemnepaTypHbIi Tskoxu Ta— A T;

- YINMM BCEIO TENA, onpefeneHHasi NorioTuTesibHas HopMa;

- MET oCcHOBHbIM MeTabonmyeckum (= 1.2 BT/Kr).

- m macca NAUNEHTA (= 75 kr).

- MOCTosIHHAsA O [5.67 - 10'8 B1/(M2 K4)].

- 06nacTtb A — 06nactb nosepxHoctn MALIEHTA (= 1.9 m2).

OMIeKTPOHHasA Cxema Mpu TeCTe MOMeLLeHa B COOTBETCTBYHOLLMI (TEMIOM30/IMPOBaHHbIN) haHTOM, 1 MPOTOKO/ NPo-
cmoTpa gnTcest 20 MYH NP UCMoNb30BaHUM BCaMOl BbICOKOM KniHnyeckoii YTMM BCEMO TENA gnsa MP-OBOPYJOBAHNA.

Torfa HarpeBaHVe 3/1eKTPOHHOTO MOBbILLEHNA TeMMNepaTypbl NOBEPXHOCTU CXeMbI MOI/10 6bl BbITb OrpaHNyYeHo

12.93C- 6.9 SAR 4 'C. B 3aBMCMMOCTY OT TOro, 4YTO 6onbLLe.

51.104 3awmTa OT BbICOKMX MOCTOSIHHLIX MarHUTHbIX MOsIe
PaumoHanbHbIN Bbibop npegena 2 I ans HOPMAJIBHOIMO PEXXNMA PABOTBI n 4 T kak npegena gns PEXXVMA
KOHTPO/IA NEPBOIO YPOBHSA onucaH B 6.8.2. nepeuncnerre hh) atoro npuioxeHus.
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MNpoetyYMn. BOn

- paMma KOHTpona|L » N ypoBHS;
— -W, — 4YK*p—  pubuw

MpumeyvyaHune — [ina onpegeneHus hopMbl pacrnpegeneHns norsoweHns PY v onpeaeneHnst Maccbl uccre-
nyemori yactn Tena MALUVEHTA gomkHbl 6bimb 0hopMIeHbI permcTpaumonHbie gaHHble MAUVEHTA (Hanpumep, npo-
CTbIMU LIMIHAPaMW, MOAE/IMPYHOLLVIMIA TO10BY, TY/IOBULLIE U KOHEYHOCTW). [I/19 3TUX CTATUCTUHECKMX AaHHBIX MPUMEHEHbI
HOpMa/ibHbIe pa3Mepbl UCXOAA U3 aHTPOMOMETPUYECKNX UCTOYHUKOB AaHHbIX, Hanpumep, u3faHHble aMeprikaHckum Ha-
umoHasibHbIM LieHTpom CraTtuctukm 3aoposbs (NCHS).

PucyHok B8.8 — 3aBucumocTb npegenos YIM ot maccb! MALUVEHTA
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Mpunoxexne CC
(cnpaBoyHoe)

MNepeyeHb TEPMUHOB, MPUMEHAEMbIX B HAacCTOsAWeM cTaHaapTe

IEC 60788. Medical radiology — TerminolOgy...........ccccuiiiiiriiiiiieiiesie e
Clause 2 of the General Standard.... .........ccoiiiiiiiiiie e re e seeseeenes

Clause 2 of this Particular Standard.... ...........cccoiierieeiiii et e seseeneee s

Accompanying documents
Accessible surface

Compliance volume
2.12.104 OB bEM UCCNEOOBAHNA

Computed tomography
Control panel

Controlled access area
2.11.101 OBJIACTb KOHTPOJ/IMPYEMOIO AOCTYIMA

Emergency field shut down unit
2.11.102 YCTPOMCTBO ABAPUMHOIO OTK/IFOUEHWSA Mons

Equipment
OBOPYOBAHVE

Effective stimulus duration
2.101.8 OPPEKTUBHAA ASIUTENBbHOCTb CTUMYNA tseff

First level controlled operating mode
2.10.102 PEXKM KOHTPOJ1A NMEPBOIO YPOBHA

Gradient output
2.101.7 BbIXO/, TPAOVEHTA

Gradient v .
2.2.108 FTPAOVIEHTHbIV B/1OK

Head RF transmit coil
2.2.111 PY-NEPEJAIOWLAA KATYLLKA IOJTIOBbI

Head YNM
2.101.4 YNM ronoBbl

Instructions for use
MHCTPYKLW MO 3KCMNYATALMN

Local RF transmit coil
2.2.112 NOKANNbHAA PY-NEPEJAOLWLIAA KATYLLKA

Local YMNM
2.101.5 MAKCMANIbHAA YNM

Magnetic resonance .
2.12.101 MATHUTHbIV PESOHAHC

Magnetic resonance equipment (Mr equipment)
2.2.101 MP-OBOPYJOBAHVE

Magnetic resonance examination (MR examination)
2.10.104 MP-OBC/IEAOBAHVE

Magnetic resonance system (Mr system)
2.2.102 MATHUTHO-PE3OHAHCHAA CUCTEMA (MP-CUCTEMA)

Manufacturer
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rm-82-01
rm-84-07
MR-2.12.104

rm-41-20
rm-83-02
MR-2.11.101

MR-2.11.102

NG-2.2.11

MR-2.101.8

MR-2.10.102

MR-2.101.7

MR-2.2.108

MR-2.2.111

MR-2.101.4

rm-82-02

MR-2.2.112

MR-2.101.5

MR-2.12.101

MR-2. 2.101

MR-2.10.104

MR-2.2.102

rm-85-03



Maximum gradient slew rate
2.12.105 MAKCUMAJIbHbIN YPOBEHb W3MEHEHWSA TPAOVIEHTA

Medical electrical equipment

Medical supervision
2.12.103 MEOLVHCKOE HABMOAEHVE

Normal operating mode
2.10.101 HOPMAJIbHbIN PEXXUM PABOTbI

ROUTINE MONITORING
2.12.102 OBbIYHbI KOHTPO/b

SEARCH
2.12.106 NMONCKOBAA KATYLUKA

SPECIFIC ABSORBTION RATE (¥YINM)
2.101.1 YAENBbHAA NOrNOWEHHAA MOLLHOCTb (YMM)

WHOLE BOOV (YINM)
2.101.2 YNIM BCEIO TE/A

PARTIAL BODY YIM
2.101.3 YINMM YACTWN TENA

2.2.106 TPAOVEHTHAA CUCTEMA BCEIO TENA

2.2.107 CNEUMANBHAA TPAOVNEHTHAA CUCTEMA

2.2.109 OB bEMHAA PY MNEPEAAIOLLAA KATYLLKA

2.2.110 NEPEAAKOLWIASA PY KATYLLKA BCEIO TENA

2.10.103 PEXM KOHTPO/1A BTOPOIO YPOBH#A

2.12.101 MATHUTHbIA PE3OHAHC

2.12.102 OBbIYHbIA KOHTPO/b

2.12.103 MEAVMLUIMHCKOE HAB/ITOAEHVE

2.11.103 KBEHY

2.12.104 OB bEM NCCNEAOBAHNA

2.12.105 MAKCUMAJIbHbIV YPOBEHb V3MEHEHNSA TPALVEHTA
2.12.106 NOVCKOBAS#A KATYLLKA

2.101.6 CKOPOCTb U3MEHEH/A MATHUTHOIO NONA (dB/dt)
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MR-2.12.105

NG-2.2.15
MR-2.12.103

MR-2.10.101
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Mpunoxexve A
(cnpaBouyHoe)

CBefleHNsa 0 COOTBETCTBUU CChbIJTIOYHbIX

MeXAyHapoaHbIX CTaH4apPTOB MeXrocyAapCTBEeHHbIM

Tab6nuya JA1

O603HaYEHNE N HAMMEHOBAHNE CCbl-
JIOYHOrO MEX/YHaPOAHOrO CTaHAapTa

ISO 1999:1900 OnpepeneHne BO3-
JelicTBus Wyma Ha paboyem mecTe
1 OLeHKa ero BAMAHUA Ha yxyALle-
Hne cnyxa

ISO 3846:1989 V3mepeHue mnoto-
Ka XWUAKOCTU B OTKPbITbIX KaHanax
C MOMOLLb0 JTIOTKOB M BOAOC/IMBOB
M3mepuTenbHbIA  NPSMOYTO/bHbIA
CBOGOAHLIA BOAOCAVB C LUMPOKMM
noporom

ISO 3864 Ligeta u 3Haku 6e3onac-
HOCTK

ISO 7731:1986 CwurHasbl onacHo-
cTM ana pabounx MecT. CurHanbl
0MacHOCTN 3BYKOBbIE

IEC 60804:2000 N3meputenu ypos-
HSA 3ByKa WHTErpupyoLime ycpeaHs-
oLipe

IEC 60601-1:1988 V3pgenus meau-
LMHCKNe anekTpuyeckne. Yactb 1.
O6wye TpeboBaHUs HGe3onacHoOCTU

IEC 60601-1-1:1992 W3pemvs me-
OVUMHCKME 3nekTpuueckme. YacTtb
1-1: O6wwue TpeboBaHus 6esonac-
HOCTU. [lOOONHAWMIA CcTaHaapT:
TpeboBaHnsi 6e30MacHOCTM K Me-
OVNUMHCKMM 3N1EKTPUYECKUM CcuCTe-
Mam

IEC  60601-1-2:2001 M3penua
MeaULMHCKne 3neKTpuyeckue.
Yactb 1-2. O6wue TpeboBaHUA
6e3onacHocTu. [Lononusowuii
CTaHgapT. SNeKTpoMarHuTHas Cco-
BMECTUMOCTb. Tpe6oBaHWs W uC-
NbITaHWs

62

O603HaueHVIe U HAUMEHO-

BaH1e MeXyHapoaHoro CreneHb
cTaHgapTa Apyroro roa COOTBETCTBYS
Y3aHIA
MOD
MOD
IDT
IEC 60601-1-1:2000 W3ge- IDT

A MeaULIMHCKUE 31eKTpn-
yeckne. Yactb 1-1: O6wpe
Tpe6oBaHUsi 6e30MacHoOCTU.
[ononHswowmii  ctaHaapT:
Tpe6oBaHus 6Ge3onacHocTU
K MeANLMHCKAM 3neKTpuye-
CKMM cuctemam

cTaHfgapTam

O603Ha4eHVe N HAMMEHOBaHE
MEXIOCY,JAPCTBEHHOTO CTaHAapTa

FOCT 12.4.026—76 Cuctema
cTaHfapToB 6e3onacHoOCTV Tpy-
na. LiBeta curHasibHble 1 3HaKku
6e3onacHocTu

FOCT 30860—2002 be3onac-
HOCTb MawuH. OCHOBHble Xa-
PakTepuCTUKN  ONTUYECKUX U
3BYKOBbIX CWUTHasI0B OMacHOCTU.
TexHuyeckvne TpeboBaHUs 1 mMe-
TOAb! UCMbITAHWIA

FOCT 30324.0—95 Wspgenus
Me[VLMHCKNe  371eKTpuYeckue.
Yactb 1. O6wue TpebosaHus
6e3onacHocTn

FOCT IEC 60601-1-1—2011
M3genna  mMeguuuHCKue  anek-
Tpuyeckne. Yactb 1-1. Obwpe
TpeboBaHusa 6esonacHocTu. Tpe-
6oBaHMs 6e30MacHOCTU K Meaw-
LIMHCKMM 3M1EeKTPUYECKUM CUCTE-
mam (IEC 60601-1-1:2000. IDT)



OkoHuYaHue Tabnunubl AA. 1

O603HaueHVe 1 HaMeHOo-

O603HaueHe 1 HAVIMEHOBaHE CCbl BaH1e MeXIyHapoaHOro
JI04MOTO MEXYHAPOAHOTO CTaHAapTa cTaHaapTa Apyroro rofa
U3aaHMs

IEC  60601-1-4:1996  W3penus
MeaULMHCKne 3N1EKTPUYECKME.
YacTtb 1. O6wme TpeboBaHus 6es-
onacHocTU. 4. lonosHSALWMIA CTaH-
napt:  Mporpammupyemble  Meau-
LIVHCKVE 3/1eKTPUYECKMNE CUCTEMBI

IEC 60788:1984 MeauuuHckas pa- —
avonorusi. TepMUHonIorus

IEC 60651:1979 V3mepuTenu ypos- —
HA 3ByKa. (LLlymomepebl)

CreneHb
COOTBETCTBUSA

MOD

FOCT IEC 60601-2-33—2011

OBo3HAYeHVie U HavIMEHOBaHE
MEXXTOCY/IaPCTBEHHOMO CTaHaapTa

FOCT 30324.0.4—2002 U 3penus
MeAWUMHCKMe  3/eKTpuyeckume.
Yactb 1. O6wwe TpeboBaHus
6e3onacHoctn. 4. TpeboBaHusA
6e30MacHOCT K nporpammupy-
eMbIM MEeAULMHCKUM 3/1EKTPOH-
HbIM cUCTeMam

* COOTBETCTBYIOLUMIA MEXIOCYAPCTBEHHbI CTaH4ApPT OTCYTCTBYeT. [0 ero yTBEPXAEHWUs1 PEKOMEHAYETCS UC-
nosib30BaTh NEPEBOJ HA PYCCKWIA S3bIK AAHHOTO MEXAYHApOAHOro CTaHAapTa. MNepeBod AaHHOTO MeXAyHapoHOro
cTaHgapTa HaxoguTcs B defepasibHOM MHOPMALWIOHHOM (DOHAE TEXHUYECKUX PEerfiaMeHToB 1 CTaHAapToB.

MpumeuyaHue — B HacTosel Tabnmue NCNo/b30BaHbI C/IeAYOLLME YC/IOBHbIE 0603HAUYEHNS CTEMNEHU CO-

OTBETCTBUS CTAHOAPTOB:
- FOT — naeHTuYHbIe CTaHdapThbI;
- MOD — moanmumpoBaHHble CTaHgapTbl.
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