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BBeneHue

TpeboBaHUs HACTOALLETO YAaCTHOrO CTaHAapTa (Aanee — HacTOALWMMN CTaHAAPT) UMEIOT NPeuMyLLecTBa
nepea aHanornvHbIMu TpedoeaHuamu obuero craHgapra (IEC 60601-1).

TpeboBaHusi HACTOALLErO CTAHAAPTa, KOTOPbIE M3MOXEHbl B NMYHKTAX W NOANYHKTAX, MOMEYEHHbIX 3Ha-
KOM **, HOCAT MH(hOPMALMOHHO-CNPABOYHBIN XapaKTep, OCTanbHble TPEOOBaHUA ABMAIOTCA PEKOMEHAYEMbBIMMU.

B HacTosiLieM cTaHgapTe NPUHATLI crieayiolme WpKUATOBbIE BbleneHNs:

- MeToAbl UCTILITAHUN BbIAENEHbl KYPCUBOM;

- TepMUHbI, NPUMEHSAEMbIE B HACTOSLUEM CTaHAapTe, KOTOpbie onpeaeneHbl B pasgene 2 obuiero
(IEC 60601-1) u pasgene HacTosLIero craHaapToB, a Tawke B IEC 60788, HabpaHbl NPONUCHbIMKU OyKBaMU.

Hymepauusa pa3aenos, NYHKTOB M MOAMYHKTOB HACTOAILLETO CTaHAapTa COOTBETCTBYET HyMepaLuu, npu-
HATON B 0bLlem ctaHgapTe. MyHkTaMm, NOAMYHKTAM, PUCYHKaM, SIBMSIIOLLUMCA AOMOSIHEHUEM K TEM, KOTOpble
umeloTcs B 0bLeM cTtaHgapTe, npucsoeH Homep 101 u ganee; AONONHUTENbHbLIE NPUNOXEHUS 0603HAYEHDI
Oyksamu AA, BB u T. 4., a AONONHUTENbHLIE NepeuncneHnsa — aa), bb) u T. a.

MyHKTbI U MOANYHKTHI, K KOTOPbIM NpuBEAEHb ODOCHOBAHWA, MOMEYEHbl 3HAKOM *, MPOCTaBNSEMbIM
nepea ux Homepom. O60CHOBaHME TEPMUHOB M TPEOOBAHWI HACTOSALLETO CTAHAAPTA NPUMBEAEHO B MPUIOXE-
Hun BB.

Ecnn HeT COOTBETCTBYIOLLErO pasgena Wnu NOANyHKTa B HaCTOALEM CTaHAapTe, NPUMEHSIOT pasaen
UnNu NYHKT obLIero ctaHaapTa, eCru He yKkasaHo, YTo 3TOT pasfen UM NyHKT He NPUMEHUM K paccmaTtpusae-
MOMY 000pYyA0BaHUIO.

Hacrosilmin cTaHgapt cogepXUT HOPMbl M TPEOOBAHKSA, KOTOPbLIE 3aMEHSIOT, AONOMHAIOT U U3MEHSIOT
COOTBETCTBYIOLLME pasgens! U (Mnu) NyHKTbl 06LIero craHaapra.

«3ameHa» 03Ha4aeT, YTo NyHKT 06LLEero cTaHAapTa 3aMEHAETCA NOMHOCTLIO TEKCTOM HACTOALLEro CTaH-
aapra.

«JlononHeHme» 03HaYaeT, YTO TEKCT HACTOALLEro CTaHAaapTa SBMAETCA AOMONMHUTENbLHBIM K TEKCTY 006-
Llero craHgapra.

«M3meHeHne» 03HA4aEeT, YTO TEKCT NyHKTA O6LLEro craHgapta U3MEHSEeTCA B COOTBETCTBUM C yKa3aHu-
SIMW HaCTOSALLEro cTaHaapTa.
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M E X T OCVY3APGCTUBETUHHUB 4 C TAHIOAUPT

U3QENUA MEOQUUMHCKUNE SNEKTPUYECKUNE
YacTtb 2-33

YacTHble TpeGoBaHus 6e30NacHOCTU K MEOULIMHCKOMY AMArHOCTUYECKOMY 0GOpya0oBaHMUIO,
paGorarolemy Ha OCHOBE MarHUTHOro pe3oHaHca

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

Hara BBegeHusa — 2013—01—01

PA3OEN MEPBbIA. OBLUME NONOXEHMUA

1 Obnactb pacnpocTpaHeHUA U uenb
MpuMeHsieTca NyHKT obLLero craHaapTa, 3a UCKIIOYEHUEM:

1.1 O6nacTb pacnpocTpaHeHUuA

[ononHeHue

Hactoawmn crangapt pacnpocrpaHsetrcs Ha 6esonacHoctb MATHUTHO-PE3OHAHCHOIO (MP)
OBOPYOOBAHUWA no 2.2.101 n MP-CUCTEMbI no 2.2.102.

3TOT cTaHaapT He pacnpocTtpaHaeTca npu npumeHeHnn MP-OBOPYLOBAHNA He no HazHauYeHuto.

1.2 Lenb

3ameHa

Hacroswumii ctaHgapt yctaHaenueaeT TpebosaHus 6esonacHoctu MP-OBOPYNOBAHUA ana obecne-
yYeHus sawmTbl MALUMEHTA.

3710 ycTraHaenuaetca TpeboBaHnamm obecneuenns nigopmaumein ONMEPATOPA, nepcoHana, pabotaoue-
ro ¢ MP-OBOPYOBAHUMEM, a Taikke NOCTOPOHHMX NUL, U METOAAMM NMPOBEPKU COOTBETCTBUA 3TUM TPeOOBaHMAM.

TpeboBaHuUsl HACTOALLErO CTaHAapTa ABNSIOTCA PEKOMEHAYEMbIMMU.

2 TepMUHbI N onpeaeneHns

MpUMEHSIIOT NYHKT 06LLEro cTaHaapTa, 3a UCKIIOYEHUEM:
JlononHuTenbHble onpeaeneHus

2.2 Tunbl OBOPYAOBAHWUA (knaccudukaums)

22101 MATHATHO-PE3SOHAHCHOE OBOPYOOBAHUWE (MP-OBOPYOOBAHME): MEOVNUNH-
CKOE ONEKTPUYECKOE OBOPYOOBAHUME, koTOpoe MCnonb3yetcs B MEAUUMHCKOW AMarHOCTMKE Ans
MP-OBCJIEOOBAHUA in vivo MALUMEHTA. MP-OBOPYOOBAHWE BKMOYaET Kak MOHUTOPGLI, TaK U XXECTKUE
auckn n rmbkne Hocutenn nidpopmaumu. MP-OBOPYOOBAHUME — 310 MNporpammupyemas dnektpuyeckas
MeaunyumHckaa Cucrema (NM3MC).

2.2.102 MATHATHO-PESOHAHCHASA CUCTEMA (MP-CUCTEMA): Komnnekc, BkMovatoLmii B cebs
MP-OBOPYOBAHUE, BCTTOMOIATEJIbHBIE YCTPOMCTBA, cpeactsa Anst HAaBNOAEHUS U KOHTPOMS, UC-
TOYHUKM anekTpudeckoro nutaHusa n OBJTACTb KOHTPOJIMPYEMOIO OOCTYTA.

M3paHue ocpuuymanbHoe
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2.2.103 MArHUTHO-PE3OHAHCHOE OBEOPYAOBAHME pna uccnepgoBaHua BCEMO TENA (MP-
OBOPYOBAHUE BCEIO TENA): MP-OBOPYOBAHWE cpasmepamu, 06ecneunsatowymmu MP-OBCINEJOBAHUE
BCEIO TENA u ero yacten B3pocnbix MALUMEHTOB. OHo MoXeT BbITb 0cHaleHo OBbEMHbBIMU PY-KATYLLKAMMW,
JNOKAJIbHBIMU PY-KATYLUKAMW n CMELUWANBHBIMU TPAOUEHTHBIMW CUCTEMAMIA.

2.2.104 MATHWUT BCEIO TENA: Maruut and. ucnonb3osaHus B MP-OBOPYAOBAHUN BCEIO TENA

2.2.105 MATHUT NOMNEPEYHOIO NOMNA: MarHut, norne KOTOPOro HanpasfeHO NOA NPAMbIM YIAOM K
ocu MALIMEHTA.

2.2.106 TPAOJUEHTHAA CUCTEMA BCEIO TENA: pagueHTHas cucrema, ucnonb3dyemas B MP-
OBOPYOOBAHWI BCEIO TENA.

2.2.107 CNEUMANBbHAA TFPAODUEHTHAA CUCTEMA: MpagneHTHasa cucrema, ucnonb3dyemas 8 MP-
OBOPYOOBAHUN ana cneunanbHbix LEnen.

Mpumep CMNELUMANBHOW MTPAOVEHTHOW CUCTEMbI — 370 rpaaneHTHas cuctema, yCcTaHOBMEHHas!
B MP-OBOPYLOBAHWW ans cneumansHbix o6cnegosanuii ronosbl MALIMEHTA.

2.2.108 FPAOMEHTHBIN BNOK: Bce rpafMeHTHbIE KaTYLLKW, KOTOPbIE BMECTE CO3Aal0T rPaueHT Mar-
HUTHOrO MONA, BAONb OAHOW U3 ocen KoopauHaTHown cuctembel MP-OBOPYAOBAHUA.

22109 OBBEMHAA PY-NMEPEJAKOLLAA KATYLWUKA: PY-KATYWIKA, wucnonb3yemas B MP-
OBOPYOOBAHWW ans cosganus romoreHHoro PY nons B 3agaHHom o6beMe, onpegensiemasi KaTyLuKOMu.

OBBbEMHAS PY-KATYLLKA moxeT 6biTb KATYLLKOW BCEFO TEJA, anst ronosbl unn PY-KATYLLKON
rOMOreHHOro o6ny4eHuns onpeaeneHHol Yyactu Tena. OAUHOYHBIN BUTOK KaTYLLKU, OKPY>XAIOLLEW TENO UMK ero
4acThb, MOXeT GbiTb OBBEMHOW PY-KATYLLKOW (HanpuMep, 04HOBUTKOBASA rPYAHAs KaTyLLKA).

2.2.110 NEPEOAIOLLAA PY-KATYLUKA BCEIO TEJIA: OBbEMHAA PY-KATYLLUKA gocraTtouHbix pas-
MepoB Ansi o6cneaoBaHus Bcero Tena s3pocnoro NMAUMEHTA.

2.2.111 PY-NEPEDAIOLLUAA KATYLWLKA roNioBbl: OEbEMHAA PY-NMEPEJAIOLLAA KATYLLUKA, uc-
nonb3yemas 8 MP-OBOPYJOBAHUW ana MP-OBCNEAOBAHUA ronosbl MALMEHTA.

2.2.112 NOKAJIbHAA PY-NMEPEOAKOLLAA KATYLUKA: PY-KATYLLKA, otnuuatowanca ot OBbEM-
HOW PU-KATYLLKW. NTOKATIBHASA PY-KATYLLIKA MOXET ObiTh KaTYLUKOI AN CNEKTPOMETPUM.

2.10 Pexxumbl pa6otbl OBOPYAOBAHUA

2.10.101 HOPMAJIbHbIW PEXXUM PABOTbI: Pexum pabotsl MP-OBOPYOOBAHWUA, npu kotopom
BCe ero paboyme napameTpbl HAXOAATCA B Npeaenax, pekomeHayeMbix AnA npeaorspaiwleHus YMPO3 BES3-
OMNACHOCTW Bo Bpemsa nposeaeHus MP-OBCJIIEJOBAHUA. MNpu cobnioaeHnn aTux npeaenos ana npeaoT-
BpaLLeHusi ONMACHOCTU ans MALIMEHTA TpebyeTcs nuwwb OBbIYHBbIN KOHTPOIMb ero cocrosHus.

2.10.102 PEXXMM KOHTPOIA NMEPBOIO YPOBHA: Pexxum pabotel MP-OBOPYJOBAHUA, npu ko-
TOPOM HEKOTopble paboune napameTpbl JOCTUraT 3HAYEHUN, CNOCOOHLIX BbI3BATL HEXenaTenbHoe husno-
noruyeckoe sosaencreue Ha NMALUMEHTOB, u TpebyeTca KOHTPOnb.

2.10.103 PEXXMM KOHTPONA BTOPOI'O YPOBHSA: Pexum pabotel MP-OBOPYOOBAHUA, npu ko-
TOPOM HEKOTOpble paboyne napameTpbl LOCTUrAIOT 3HAYEHUI, CNOCOOHDbIX CO3A4aTb 3HAYUTENbHYIO Yyrpo3y MA-
LUMEHTAM.

*2.10.104 MP-OBCNEAQOBAHME: NMpouecc cbopa ceegeHun o NMALUMEHTE metogom MP B TeyeHune
OZIHOI MpoLeaypsbl, Npu BbINONHeHun kotopor MALIMEHT HaxoguTtca B paGovem NpoCTPpaHCTBE MarHUTa.

2.11 MexaHunuyeckas 6e30nacHOCTb

2.11.101 OBJNIACTb KOHTPOJIMPYEMOI'O AOCTYIMA: O6nacts, 4OCTYNHOCTL KOTopoit ana MNALU-
EHTOB v nepcoHana KOHTPONUPYETCa U3 coobpakeHuin 6e30nacHOCTH.

2.11.102 YCTPOMUCTBO ABAPUMHOIO OTKIIOYEHUA MONSA: B MP-OBOPYAOBAHUU ¢ pesu-
CTUBHbLIM UMU CBEPXNPOBOASALLMM MArHUTOM — YCTPOWUCTBO aBapUNHOTO BbIKMIOYEHUA MarHUTa U dBakyauum
HaKOMIIEHHOW B HEM SHEPTUM.

2.11.103 KBEHY: CocTosiHWEe 9neKTprMYeCcKoin NPOBOANMOCTU KaTyLUKU, KOTOPOE BbI3bIBAETCA NEpexo-
[I0M U3 CBEPXNPOBOASALLErO B MPOBOASLLEE COCTOSIHME, co3aatoLLee ObICTPbIA BbIOBPOC KPMOTEHHON XMAKOCTU
U HapYLLUEHUS MarHUTHOTO MOJSIA.

2.12 Pa3sHoe

*2.12.101 MAFTHUTHbIA PE3OHAHC: Pe3oHaHCHOe MOTMOLLEHNE SNeKTPOMAarHUTHOM 3Hepruu aHcam-
6nem aToMHbIX SAep, NOMELLEeHHbIX B MarHUTHOE none.
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2.12.102 OBbIYHBIA KOHTPOSb: O6biuHbIA KOHTPOrb cocTosHua MALIMEHTA, kotopblii nposo-
antca OMNMEPATOPOM u oGenyxuBatowmm nepcoHanom MP-OBOPYOOBAHWA u 3akniovaetcs B nogaep-
XaHuu peyeBoro koHtakta ¢ NMAUMEHTOM w/vnu Bn3yansHOM HabniogeHuu 3a HUM npu nposegeHun MP-
OBCINEOOCBAHNA.

*2.12.103 MEAUUMHCKOE HABNIOOEHWUE: YnpaeneHue coctoaHnem NMALMEHTA, KOTOpbIA MOXET
nozBepraTbCsl onacHocTu, 06ycnoBneHHoON HekoTopbiMu chakTopamu MP-OBOPYOBAHWA, ocobeHHocTsIMK
3pnopoBbsi MALIMEHTA, BpeMeHeM npoueaypbl MM KOMOUHaUUen aTux hakTopos.

2.12.104 OB BEM UCCNEQOBAHUA: O6nactb pacnonoxenus MALNEHTA B cooTBeTcTBUM C BbIXO-
OOM NrPAOVNEHTA npu uccnegosaHuu.

B MP-OBOPYOOBAHWW ¢ uununapuyeckum MATHUTOM BCEIO TENA OBbEM NCCNEOOBAHUA
npeacrasnseT cobon yunuuap pagnycom 0,20 M, OCb KOTOPOro COBNAaAaEeT C OCbK) MarHuTa.

B MP-OBOPYOOBAHWW ¢ MOMEPEYHBIM MAFHUATHBLIM MONEM u TPAIVUEHTHOM CUCTEMOW
BCEIO TEJIA OBbEM UCCIEOOBAHUA — ato 06bem, 06pa3oBaHHLIN NIOCKOCTbIO, NApannensHon mar-
HUTHOMY MOJOCY, KOTOPbI onpeaenseTca nMbo HanbomnbLLUM PAaCCTOAHMEM MEXIY NONocamMmy Mariura, nubo
pasmepom 0,40 m.

B MP-OBOPYOOBAHNN OEbEM UCCINEOOBAHNA — aro obbem, rae nmobdas vacts Tena NMAUMEH-
TA MOXeT ObITb pa3MeLLeHa B COOTBETCTBUU C ucnonb3osaHnem MP-OBOPYOOBAHNA.

2.12.105 MAKCUMANbHbIA YPOBEHb U3MEHEHWUA MPAAMEHTA: CTeneHb U3MEHEHUs rpaaneH-
Ta npu BknoveHun MPAOVEHTHOIO BJIOKA mexay makcumymamn G, max U G. max B BO3MOXHO KOPOTKOE
BpPEMS, 4OCTUTraeMast Npu HOpPMarbHbIX YCNOBUAX CKAHUMPOBAHUS. ' '

2.12.106 NONCKOBAS KATYLLKA: Katywka manoro gnameTpa, ucnonb3yemas npu ucnoitaHuax Bbl-
XO[OA TPAVEHTA.

2.101 BbIXOAHbIE MAPAMETPbI

*2.101.1 YOENbHAA NOMOLWEHHAA MOLWHOCTbD (YMNM): 3Heprua PY nanyyeHus, nornoweHHas
eanHuuen maccol obbekrta 3a 1 ¢, BT/kr

2.101.2 YNMM BCEIO TENA: YIM, ycpeaHeHHas no scen macce tena NMAUMNEHTA B 3agaHHoe Bpemsi.

2.101.3 YNMM YACTU TENA: YIM, ycpeaHeHHasn no macce Tena NMAUMNEHTA, noasepraemoii obcnepno-
BaHMIO C NOMOLLbI0 OB bEMHOW PY-MNEPEOAIOLLIEA KATYLLKW B 3apaHHOe Bpems.

2.101.4 YINM roJIOBbl: YIM, ycpeaHeHHasa no macce ronosbl MALUWEHTA B 3aaaHHoe Bpems.

2.101.5 MAKCUMATNBbHASA YIM: YTIM, ycpeaHenHas no 10 r TkaHu Tena B 3a4aHHOE BpeMsl.

2.101.6 CKOPOCTb U3BMEHEHUA MATHUTHOI'O MNMONA (dB/dt): CKopOoCTb MU3MEHEHUA BO BPEMEHNU
MarHMTHON UHAYKLUMKM MarHUTHOTO nonsi, Bo3aencraytowlero Ha MALIMEHTA, Tn/c.

2.101.7 BbIXO4 NPAAVEHTA: lMapametp, xapakTepusyowmii rpagueHT Kak CKOpPOCTb U3MEHEHUs
3HaYeHMSA MarHUTHOrO NOMA UK SNEKTPUYECKOro NoNs, co3gaBaemoro ogHum unu 6onee N;PAAVUEHTHBLIMA
BJTOKAMW npu 3agaHHbIX YCNOBUSIX U B 3a4aHHON MO3ULUK.

2.101.8 IPPEKTMBHAA WIUTENBHOCTb CTUMYNA £ & ANuTeNnbHOCTL NEpPMOAa MOHOTOHHO
YBEMUYMBAIOLLEroCH UM YMEHBLLIAIOLErOCs rpagueHTa npu kapawanbHoi unu nepudpepuyeckonn HepBHON
cTUMynsAUMK. 3TO ONPEeaenseTcs Kak OTHOLLEHWE NMUKOBOW Bapuauumn Nofis U MakCMManbHOTO 3HaYeHUs1 Bpe-
MEHU U3MEHEHUA rpagueHTa B STOT Nepuos.
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G — rpagveHT nona; G, — MakcuMarbHblil rpagueHT; dB/dt — CRopoCTb 3MEHEHUS MarHUTHOro nons,
(dB/dt) 1\ qx — MaKcManbHasa CKopoCTb M3MEHEHUS MarHUTHOro Nons; ty . — ahdekTUBHAsA ANNUTENBHOCTb CTUMYSIa

Tpyn MOHOTOHHBIX Nepuoja UsMeHeHUA rpagueHTa G Ha rpaduke a. CooTBETCTBUE BbIXOAHOIO rpagueHTa dB/dt Ha rpaduke b. Tam xe

nokasaHa S®PEKTUBHAA ANNTENIBHOCTb CTUMYNA £ o4

PucyHok 101 — dopma rpagumenta u SOOEKTUBHAA ANMUTENBHOCTb CTUMVYINA

Tabnmuya 101 — MNepeyeHb 0603Ha4eHNiA

O6o3HayeHune EanHnua nsmepeHumi HavmmeHoBaHue 06o3HaveHui

By ™ [MocToAHHOE MarHWTHoe none

B, ™ MarHuTHas ungykuma PY nanyyeHns MarHUTHoro nons
dB/dt Tn/c CKOPOCTb MBMEHEHWA MATHUTHOIO NONA (dB/dt)

E B/m OnekTpuyeckoe none, Bo30yxaaroLlee rpagueHT NepekniodeHns

G Tn/m MpagneHT MarHUTHOro nomns

LO1 B/m vnn Tn/c Mpepen BbIXOO MPAOVEHTA ana HOPMAJIBHOIO PEXKMMA PABOTHI
112 B/M vnn Tn/c Mpepnen BbIXOO MPAOMEHTA ansa PEXUMMA KOHTPONA MEPBOIO

YPOBHA

O He npumeHseTca BblXOoO NrPAONEHTA

oF He npumenseTcsa BbIXOO NrPAOVNEHTA koHkpeTtHoro TPAOVNEHTHOIO BJTOKA
Rb B/m unu Tn/c Peobasa
YIMM Br/kr YOENBbHAA MOMMOWEHHAA MOLLUHOCTb (YTM)

to off MmC SOPEKTUBHAA ANMMTENBHOCTE CTUMYIA
tymn MWH CpeaHee Bpema gnsa onpegenerusa YIM

T °C TeMnepaTypa

W, . KoshduumeHT Becomoctn MPAANEHTHOIO BJIOKA, onpegenstowuii

J BbIXOO rPAOVMEHTA

3 O6bwme TpedboBaHUuA

MpuUMEHSIIOT NYHKT 0BLLIero craHaapTa, 3a UCKIIOYEHUEM:
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3.1 JononHeHue

MP-OBOPYAOBAHWE He pomxHo cosgasate ONACHOCTW ana MALIMEHTA, ONEPATOPA, nepcoHa-
na u NOCTOPOHHUX NnL,.

Cuutaercsi, uto MP-OBOPYJOBAHWE cooTBETCTBYET 3TOMY TpebOBaHMIO, ecni OHO oTBeYaeT Tpebo-
BaHUSIM HACTOSILLEro cTaHjapra.

MpnMeyaHune — OBwume acnektbl 6esonacHocTv MEAVLIMHCKMX SNEKTPUYECKMX CUCTEM paccmoTpe-
Hel B IEC 60601-1-1.

TpeGoBaHusi naeHTUdMKaLUN ONacHOCTH, OLEHKA PUCKOB M COOTBETCTBYIOLLME NPOBEPKM U 0BOCHOBA-
HUA KOHTPOMNSA puckos B cootBeTcTBuM ¢ IEC 60601-1-4. JeiicTBUst B COOTBETCTBUU C TpeOOBaHUAMU HACTO-
AWero craHgapra GyayT BKIOYEHbl B 4aCTb 9TOr0 npouecca u coxpaHartca ans MSFTOTOBUTENA kak no-
CTOsIHHasA 3anucb. Bce ucnbitaHnsa AOMmKHbI BKNIOYaTh B ¢ebs TOYHO NOBTOPSAIOLLMECH NPOTOKOSbI NCMNbITAHWIA,
BKIOYAs BCE 4aTbl U OXugaemMble pe3ynbTaThl.

6 WpneHTudunkaumsa, mapKkupoBKa U AOKYMeHTauus
MpumeHseTca NyHKT obulero ctaHaapTa, 3a UCKNIOYEHUEM:

*6.8 SKCIMITYATALUMOHHBIE AOKYMEHTbI

6.8.1 O6wue TpeboBaHusA

HdononHeHune

SKCMNYATAUNOHHBIE JOKYMEHTbBI gomkHbl cogep»atb MHGOpMaUMio 06 ypoBHAX (hranyeckux
hakTopos, Bo3gencreyowmx Ha ONMEPATOPA, nepcoHan, pabotatowmii ¢ MP-OBOPYOOBAHUEM, u nocro-
POHHMX NnL, 4OCTaTouHyo ana nonyyveHusa MNMOJIb3OBATEJIEM paspelueHus Ha akcnnyaTtaumio atoro OBO-
PYOOBAHUA.

*6.8.2 MHCTPYKLM NO SKCNNYATALUN

HdononHeHue

*aa) OT6op naumerHToB kK MP-OBCNEOOBAHNIO

WMHCTPYKUWNN MO SKCMNNYATALUWW pomkHel copepxars yeTkue pekomenaaummn ana NOJNIb3OBATENA
no or6opy MALIMEHTOB. 3710 ocobeHHO kacaercsa otbopa Tex MALMEHTOB, kotopeie noa BosaeincTesuem hu-
3uyeckux hakTopos, AencTeyowmx B MP-OBOPYJOBAHWUN, MOryT noaBeprHyTbCA ONAacHOCTU, 0BYCNOBAEHHON
Ux NpodEeCCMOHaNbLHON AeATENbHOCTLIO, NPOLUbIMU 3a00NEBaHUsAMU U COCTOSAHUEM 340POBbS B HacToALlee
BpeMsi. 3TU UHCTPYKUMM AOSKHbI YKa3biBaTb HA HEOOXOAMMOCTb NpeaBapuTENbHbIX 06CNea0BaHUi Ans BbiSB-
nenus Takmx MALMEHTOB 1 coaepkatb pekOMeHaaumm No ux aAeKBaTHOW 3aLUMTe OT BPEAHbIX BO34ENCTBUN.

JomxHbl ObITb BbIAENEHbI Crieayome cneuuanbHbie kateropun NMALUEHTOB:

- MAUMEHTDI, koTopbim npoTusonokasansl MP-OBCIIEAOBAHUA,;

- MAUMEHTBI, ans KOTOPLIX CYLECTBYET NOBLILLEHHASA BEPOSATHOCTb BO3HUKHOBEHUSI HEOBXOAUMOCTHU
CpPOYHOM MEAULIMHCKOW NOMOLLM HE3aBUCUMO OT BO3AEUCTBUA puU3nyeckux paktopos, aencTeyowmx B MP-
OBOPYAOBAHWUU;

- MAUMEHTDI, ans KOTOpbIX CyLECTBYET MOBbILLEHHAs BEPOSATHOCTb BO3HWKHOBEHUS HEOOXOAMMOW
9KCTPEHHOW MEeAULMHCKOW NOMOLUM BCNEACTBME BO3AENCTBUSA MarHUTHOro nomnst u PY usnyyexusa ¢ Gonee
BbICOKMMM 3Ha4YeHuamu dB/dt n YMM, ecnu 6yaer ucnonb3oBarbcsi MP-OBOPYOOBAHWUE, gonyckatouwee
PEXKMM KOHTPONA NEPBOIO YPOBHSA no nyHkry 51.

*bb) MEANLIMHCKOE HABNOAEHWME MALIMEHTOB

MHCTPYKLUWN NO 3KCMNNYATALUUU pomiHbl coaepxatb yeTkue pekomeHgauuu NOJNb3OBATESO
no paspatorke meroauk MEANLIMHCKOIO HABIMKOAEHUA NALUMNEHTOB B COOTBETCTBUM C UX KaTErOpUsi-
MM no 6.8.2, nepeuncnenue aa), n pexxuma padorsl MP-OBPYOBAHWSA cornacHo 2.10 (cm. Takke 2.12.103).

MHCTPYKUWK MO SKCNNYATALUN:

- MHCTPYKUWU NO SKCNNYATAUUWN normkHbl coaepxarb pekomeHgauuu, 4to sce NALUMEHTDI noa-
nexar, no kpavHen mepe, ObblYHOMY KOHTPOIO.

- Ecnu ucnoneayetca MP-OBOPYIOOBAHWE, gonyckatowee paboty B8 PEXXMME KOHTPONA MEPBO-
[O YPOBHA, UHCTPYKUWW MO SKCIMITYATAUNW aomkHbl cogepxatb pekoMmeHaauumu, Y4to criegyet ycra-
HOBUTb Npoueaypsl, o6ecneunsarowme MEONUMHCKOE HABNKOOEHWE npu Bxoae B 3TOT pexxum paboThl.

- Ecnu ncnone3yetcsa MP-OBOPYOOBAHUE, kotopoe obecneunsaeT patoty B PEXKUME KOHTPOIA
BTOPOIO YPOBHA, MHCTPYKUUW MO SKCIMIYATAUNW aomkHbl BKNOYaTe NPeaynpesxxaeHne 0 ToOM, YTo
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paboTbl B 3TOM peXUMe MOTYT NPOBOAUTLCS TOMLKO MO CNeuuanbHoi MeToauKe, YTBEPKAEHHOW COOTBETCTBY-
IOLLIUMU OpraHn3aLmuaMn.

B gononHeHue AomkHO ObITb NONYYEHO pa3pelwlenHne Ha npeaensl Ana BbIXOOA TPAOUEHTA, YINM u
NOCTOSIHHOTO MarHUTHOTO MOfS.

*cc) HeoTnoxxHas MeanLMHCKasa NOMOLLb

MHCTPYKUUN NO SKCMINYATAUUU pomxHbl gasatb NMOJIb3SOBATENIO yeTkue pekoMmeHaauumn no
onpeaeneHulo xapakTepa U OCYLLUECTBMEHUIO cneunanbHON HEOTNOXHOW MEAULMHCKOW NOMOLLM (C y4eToMm
MarHuTHoOro nons), 4to6bl, ecnu Bo Bpemsa MP-OBCIIEQOBAHUA MNALUMEHT novyBcTBOBan cebs nnoxo unu
emy 6bin NpuunHeH ywep6 BHELLUHMMU hakTopamu, 3Ta NOMOLLL Obina emy OkasaHa Kak MOXXHO CKopee.

3TN MHCTPYKLUMU AOMKHLI BKMIOYaThL B cebs1 pekomeHaaumm no 6eictpomy eeisegenuto MALIMEHTA u3-nog
BNUSIHUS MAaTHUTHOTO NONSA (ecnu HeobxoanMMO, ¢ nomoLLblo YCTPOUCTBA ABAPUNHOTO OTKNIOYEHUA MONA).

dd) MpeaenbHbIi YPOBEHb aKyCTUYECKOTO LUyMa

Ana MP-OBOPYOBAHWA, cnocoGHOro NponssoauTh YpoBeHb 3BYKa (L, 4.0 1 ) Oonee 99 aBA, NH-
CTPYKUWU MO SKCMNYATALMN aomxkHbI coaeparb yKa3aHus:

- 9KBUBANEHTHbIN ypoBeHb 3Byka MP-OBOPYOOBAHUA M3mepsioT B COOTBETCTBUM C NYHKTOM 26, ne-
peuncnennsa €) u g), HacToALero craHaapra;

- ans o6ecneyeHun 6esonacHoctu NMALIMEHTA TpeGyeTca ero sawmra oT Wwyma, 3alumTa OpraHoB criyxa
AomkHA ObITb AOCTATOUMHOW, YTOObI YMEHBLUUTbL 3TO 3HAYEHUE 10 YPOBHA HWXE 99 nBA;

- cneunansHoe BHUMaHue MOMb3OBATEJIA aomkHO BbiTh 06paLieHo Ha NpaBUNbHOE MOSIOXKEHUE 3a-
LUMTbI OPraHoB crnyxa, 0COOEHHO KOrfAa yLIHas MaHXeTa He MOXET ObiTb NPUMOXKEHA K YXy Unu BooOLLe He
MOXET ObITb UCMOMb30BAHA 3aLMTa, HANPUMEDP, ANsi HEOHATANbHBIX U HOBOPOXAEHHbIX MNAaAEHLUEB;

- OMKHO BbITh 06paLLIEHO BHUMaHWE HA ONACHOCTb, KOTOPYIO CO3Aa€ET NOBbILLIEHWE 3BYKOBOTO ABNEHUA
npu o6cneaoBaHnn 6epemMeHHbIX XEHLLUUH, HOBOPOXKAEHHBIX, MIaeHLEB, AETEIH N NOXUIbIX;

- OIMKHO BbITh 06paLLeHO BHUMAaHWE Ha orpaHnyeHus ypoHs wyma y MYNbTA YINMPABNEHWA ans 6es-
onacHoctu NMOJIb3OBATEIA 1 nepcoHana Ao npeaenos, yCTaHOBNEHHbIX CaHMTapHbIMK HOPMaMK, a Takke
YPOBHS MH(hpa3ByKa 40 NPeaenoB, yCTaHOBNEHHbIX CaHUTApPHLIMU HOPMaMu;

- crneayeTt uMetb B Buay, uto ans MALMEHTOB nog aHectesueln aomkHa ObiTb o6ecnedeHa sawmra
Jaxe Npu YMEepPEHHbIX 3BYKOBbIX YPOBHSX;

- B 3aKOHOAATENbCTBE HEKOTOPbLIX CTPaH MOXET CyLLeCcTBOBaTb orpaHuyeHue wyma ana NONb3OBATENA.

MpumedaHune — Cneyndpudeckne npegocrepexeHunn cogepxarca B 1ISO 7731.

*ee) OBJIACTb KOHTPOJIMPYEMOIO AOCTYMNA

Korpa HactpauBaerca OBJIACTb KOHTPONIMPYEMOIO [OOCTYIA, Ttpe6oBanua ana MP-
OBOPYOOBAHUWA (cm. 6.8.3, nepeuncnenue aa), u 36.101) UHCTPYKUIUU MO SKCIIMYATALUNW aomxHbl:

- 4eTKO yKasbiBaTb Ha T0, uTo NMOJIb3OBATE/b HeceT OTBETCTBEHHOCTL 3a cobmoaeHue TpeboBaHui,
YTBEPXAEHHbIX COOTBETCTBYIOLLIMMU OpraHu3aumsiMu no orpaHudeHuio gocrynHoctu OBJIACTU KOHTPONU-
PYEMOI'O OOCTVYIA;

- coagepxaTb YEeTKUe yKkazaHusi OTHOCUTENbHO pasmepos u pacnonoxeHuss OBJIACTU KOHTPOJTUPYE-
MOI'O AOCTVYTIIA, »xenarenbHO CO CXEMOW;

- coagepxaTb YETKME yKa3aHusl 0 He0BX0AMMOCTU YCTAHOBIMEHUSI COOTBETCTBYIOLLUX NPABUI NO KOHTPO-
nio 3a OBJTIACTbKO KOHTPOJTMPYEMOIO JOCTYMA Bo nsbexaHue noteHuuanbHbix onacHocten ana MNA-
LIMEHTOB u nepcoHana, CBA3aHHbIX C NPUTATMBaHMEM NPEeAMETOB, COAEPXALLMX Xene3o unu apyrme geppo-
MarHWTHblE MaTepuarnbl, BO3HUKHOBEHWEM Ha TAKMX NPEAMETaxX BPALLAIOLLIEr0O MOMEHTA, YIPO30H BO3MOXHOIO
HapyLleHUst PYHKLMIA UMNNAHTATOB Y BXOASILLMX B 9Ty 00nacTb nioaen.

MpumeyaHune —pu 3HaYEHNAX MarHUTHLIX nonei MeHee 0,5 MTN Mepbl aAMUHUCTPATUBHOrO KOHTPONSA He
Tpebytores;

- cogepxatb nepedyeHo OBOPYOOBAHWUA u uHcTpymeHTOB, pekoMeHaoBaHHbix USTOTOBUTESIEM
Ansa ucnonb3osanusi B OBJIACTU KOHTPOJIMPYEMOIO JOCTYMNA. Ona scero OBOPYAOBAHUA, kaxxaoro
BCIMNOMOTATEIbHOIO YCTPOWCTBA unu MHCTPYMEHTA, NPUBEIEHHOTO B NepeYHe, A0MKHbI GbiTh yKasaHsbl
cneumanbHble Mepbl 6€30MaCHOCTH, KOTOpble He06X0AUMO COOMIOAATL NPKU MOHTAXE UMW KCNNyaTaLuy;

- NOIMKHO BbITh YETKO YKa3aHo, uTo nepucepuyeckoe obopyaoBaHue, BknoYas npubopbl HabnaeHns
3a MALUMEHTOM, ycrpoiictBa Ansi NOAAEPXXaHUA JKU3HEAEATENbLHOCTM U 00opyaoBaHue ANsl aBapUMHbIX
CUTyauUMii, HEe yKasaHHble WKW HE PEKOMEH0BaHHble K npumeHeHuio B OBNIACTU KOHTPOJIMPYEMOIO
OOCTYMA, MoryT ObiThb BbiBEAEHBbI U3 CTPOsi U3-3a PY n3anyyeHus unm MarHUTHOro nomns paccesiHus MP-
OBOPYOOBAHWA, a camo ato nepucpepudeckoe OBOPYOOBAHUE moxeT HapyLUMTb HOPMarnbHOoe yHKLU-
oHupoBaHue MP-OBOPYOOBAHUA.

6
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*ff) KpuoreHHble XXUAKOCTU U rasbl

MHCTPYKLUWW MO SKCMNYATALMN MP-OBOPYAOBAHUA co cBepxnpoBoAALMMU MarHutamu ans
npeaoTBpaLLEHNA HECHACTHBIX Criy4aeB U aBapuinHoOro nepexoaa B cocrosHne KBEHY nomkHbl:

- TpeboBaTb Haanexatlero o6ecnev4eHuss MarHuTa KpMOreHHbIMU XKUAKOCTAMMY;

- pEKOMEHZ0BaTb, YTOObI 3anoNHEeHNe KPUOCTaTa KPUOreHHbIMU XXMAKOCTAMU NPOBOAUNOCH TONbKO KBAa-
NMULNPOBAHHBLIM U OMbITHBIM NMEPCOHANOM;

- NPeAoCTaBnATb MHPOPMALMIO O TEXHUYECKOM OBCNY>XMBAHUM U KOHTPOSIE COCTOSIHUSI MarHuTa, BKIO-
4yas NPOBEPKY YPOBHEN KPUOTEHHBIX XXUAKOCTEN;

- NPeAoCTaBnNATb MHAOPMALMIO O MUHUMAMBHBIX YPOBHAX KPUOTEHHBIX XMAKOCTENR, HE06X0AUMbBIX ANs
HOPMAanbLHON dKCnnyaTauMm MarHuTa;

- cogepxatb TpeboBaHue 0 TOM, YTOObI 06bI4YHbIE NPOBEPKN YPOBHEN KPMOTEHHBIX XXMAKOCTEN NPOBOAUN
MOJb30OBATE/Sb;

- NPefoCTaBnATb YETKYIO MHOPMALMIO O BO3MOXKHBIX ONACHOCTSAX, CBA3AHHbIX C UCMOMb30BaHUEM KPU-
OFE€HHbIX XXMAKOCTEN, N MeToAbl 06paLLeHns ¢ HUMU. OTa MHDOPMAaLUA AOIDKHA CoaepKaTh:

- NpaBuna HOLUeHMS 3aLMTHON OeXabl ANA NPeaoTBPaLLeHUs 0OMOPOXKEHUS;

- NOpsiAOK AeWCTBUI, NpeanpUHMMAaEMbIX NOCHe YyTEYKU rasa;

- Mepbl NPeAOCTOPOXHOCTU NPOTUB HEJOCTATKa KUCNOPOAA B BO3AYXE;

- pEKOMEHAALMM NO MPUMEHEHWNIO HEMArHUTHBLIX EMKOCTEN ANA NOCTaBKW KPUOTEHHBLIX XMAKOCTEW U rasos;

- NOPAZOK AECTBUIA, KOTOPblE HEOBXOAMMO BbINOSHUTL NPU OGHAPY>KEHWUM NErKOBOCNIIAMEHAEMbIX Ma-
Tepuanos BONWU3K KOHTEHepa C KPUOTEHHOM XUAKOCTLIO UK Fra3oMm.

MpumMmedaHue — BONU3N KOHTEHEPA C KPUOTEHHOM XKMAKOCTLIO MOXET 06pa3oBaThCs XUAKUA KNCNopog Unu
MOBLICUTLCS KOHLIEHTpaLus rasooGpasHoro kucriopoga.

*gg) Pexxumbl paboTbl

MHCTPYKLUWWM MO 3SKCMNYATALUMW pomkHel coaepxatb MHpOPMaLMIO O COCTaBe U YCNOBUAX Kax-
poro pexwviMa pabdotsl: HOPMATNBHOIO PEXUMMA PABOTHI, PEXXKUMA KOHTPONA NEPBOIO YPOBHA
n PEXKMMA KOHTPOJIA BTOPOIO YPOBHA, kak oHu onpeaeneHsl B 51.101. Kpome Toro, UHCTPYKUWA
MO 3KCMNYATAUNWN pomkHbl nosicHsTh, YTo BbIXOLO MPAOVEHTA 1 YIMM ycTaHaBnuBaloTCA Ha OCHOBE
pekoMeHaauni TekyLlel Hay4HOW nMTepaTypbl, OTHOCALLMXCA K 6E30NacHOCTU, U YTO NPOAOIMKUTENLHOCTL
npoLeaypbl, 1 peLLeHune BoliiTh 13 npoeaypsl 8 HOPMATIbHbBIV PEXKM PABOTbI, a Takke He06X0AMMOCTL
KOHTpONA huanonornyeckux napametpos NMALMEHTA pormkHbl onpegensatbca BpayoM UCX0AA U3 NpuHUUna
NPUYUHEHNA HauMeHbLuero speaa NMALUVEHTY.

B MHCTPYKUMAX MO SKCIMITYATALIMU aomkHbl ObITb YETKO M3NOXEHbI TPEGOBaHUSA, KacaloLMeCs
Kaxkaoro pexxuma paboTbl:

- Ons MP-OBOPYOOBAHWA, pabotatwero B HOPMANBHOM PEXXUME, He TpebyeTca HUKaKuX UH-
CTPYMEHTanbHbIX HaBMoAEHUIA, pekoMmeHayeTes Tonkko OBbIYHbIM KOHTPOJIb coctosaHua NMALIMEHTA;

- Ons MP-OBOPYJOBAHWA, cnocobHoro pabotatk B pexxume KOHTPOMA MEPBOMO YPOBHA,
AOMXKHbI ObITb YKa3aHbl cBoOCTBa AaHHOW CUCTEMBbI, undopmanus, otobpaxkaemas Ha gucnnee nepes Bxo-
[10M B YKa3aHHbIi pexxum, 1 cneyuansHble Mepbl, HEOOXoAMMbIE AN BXOAA B STOT PEXUM, B COOTBETCTBUM C
51.101.3. JomxHo 6bITh Takke obecneyeHo MEOVULIMHCKOE HABJIFOOEHWME no 6.8.2, nepeuuncnexnune bb);

- Onsa MP-OBOPYOOBAHWSA, cnoco6Horo pabotars B pexxume KOHTPOJIA BTOPOIO YPOBHSA, Heo6-
XOAMMO NPEeaYCMOTPETL cneluanbHble Mepbl 6e3onacHocTu B cootBeTcTBun ¢ 51.101.4 no npeagoTepaLleHuto
HenpaBOMEPHOro NPUMEHEHUS 3TOF0 pexxumMa paboTel. Kak ykasaHo B 6.8.2, nepeuncnenue bb), akcnnyatauus
MP-OBOPYJOBAHNA B PEXXMME KOHTPOITA BTOPOIO YPOBHA pa3speluaetcsi TONbKO B COOTBETCTBUU
CO cneunanbHON METOANKOW, YTBEPXKAEHHON COOTBETCTBYIOLLMMU OpraHnM3aLnsamMu.

MHCTPYKUWWN MO 3KCMITYATAUNU pomkHbl pekomeHaosate NMOJIb3OBATENIO obpatuTth BHUMA-
Hue Ha 6esonacHocTb MALMEHTOB, 4TO CBA3aHO C NPUHATUEM NPeaycMoTpeHHbIX mep u MEOVLMHCKM
HABIMIOOEHUEM, TpebyembiMu ana Havana pabotsl B PEXKUME KOHTPONA MEPBOIO YPOBHA, unu ¢
NMPUHATUEM CneuuanbHbiX Mep 6e30nacHOCTU U cobnogeHnem apyrux TpeboBaHui, yka3aHHbIX B METOAMUKE,
YTBEPKAEHHOI Mo crneuuanbHOi METOAUKE COOTBETCTBYIOLLMMU OPraHM3aumsamMm, YTo HeoBXoAUMO ANs Hava-
na pa6otbl B PEXKUME KOHTPOJIA BTOPOIO YPOBHA.

*hh) MocrossHHOE MarHuTHOE none

Ana MP-OBOPYOOBAHWA, koTopoe MOXeT o6ecnedynBarb NOCTOAHHOE MarHUTHOE None, COOTBETCTBY-
oLee no YMcnoBbIM 3HaveHnam PEXXNMY KOHTPONSA MEPBOIO YPOBHA n PEXKUMY KOHTPONA BTO-
POIO YPOBHA, MHCTPYKUNK MO SKCMITYATAUNU gomxHbI:
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- 00BACHATL 3¢pheKTbI, C KOTOPLIMU MOXKET CTONKHYTLCA MALIMEHT, koraa nocTositHHOe MarHUTHOE none npe-
BbIcUT ypoBeHb HOPMAJIbHOIO PEXXUMA PABOTDbI, obpawas ocoboe BHMMaHUe Ha BO3MOXKHbIE 3P eKTbl npu
6bicTpom aBwkeHun MALIMEHTA, Bkntouas ae30pueHTauuIo, rofnoBOKPYKEHUE U METamNNMYeCKUii NPUBKYC BO PTY;

- pekomeHaoBaTtb HenoaswkHOCTb MALIMEHTA, Haxoasweroca B 06nactu BbICOKOrO NOCTOAHHOIO mar-
HWTHOrO Morns;

- obecneunBaTb MHpopMmaLmer 0 sHauenmnsax By, npu kotopbix MP-OBOPYJOBAHUE cnoco6Ho pabotarts.

i) iameHsIoLeecs BO BPEMEHU MarHUTHOE nore

Ons MP-OBOPYIOBAHWUA, cnocobHoro paboTaTtb no 3HayeHusam BbIXOOA MPAIVMEHTA Bbiwe ypoB-
HAa HOPMATIbHOIO PEXKUMA PABOTbI, UHCTPYKLIMA MO SKCIITYATALIUW OmKHbI:

- onucbIBaTb BO3MOXHbIE Bo3aeicTBust Ha NMALUMEHTOB yposHsa BbIXOOA MPAOVEHTA B kaaom pe-
»ume akcnnyarauum MP-OBOPYAOBAHWUA, yaensas ocoboe BHUMaHME BO3MOXKHBIM BO3AEUCTBUAM Ha nepu-
hbepuueckylo HepBHYIO CUCTEMY U CepaLle;

- npenocTaBuTb MHopMaLmio 0 3Ha4YeHusix BbIXOOA MTPAVUEHTA, npu kotopbix MoxeT patotate MP-
OBOPYOOBAHME B ka)aom pexume;

- NOSAACHUTB, 4TO Ha aucnnee MP-OBOPYJOBAHUA pomkeH ObiTb yka3aH COOTBETCTBYIOWMIA PEXUM
pabotbl, npu KoTopoMm 3HaueHuss BbIXOOA MPAOVEHTA npesbiwaior ypoBeHs HOPMAJIbHOIO PEXKUMA
PABOTDI;

- IOMKHO ObITb yKasaHo, ucnonbsyerca nu MPAONEHTHAA CUCTEMA BCEIO TENA wnu CNEUWAND-
HAA TPAOVUEHTHAA CUCTEMA, 1 aomkHo ObiTh NPUBEAEHO COOTBETCTBYIOLLEE 3HAUeHUe o6bema BbIXOOA
rPAOVEHTA.

jj) PY marHuTtHble nons

NHCTPYKLUWN MO SKCIINMYATALIMA gormkHbl npuBneyYb BHUMaHue K paktopam pucka, KoTopble MoryT
YBENUYMTL NOTEHUMan Ans MECTHOro ypeamepHoro HarpeBaHus PY U3JTYYEHUA, n oHu aomxkHbl onucartb
nytn ans NMOJNIb3OBATENSA, utobbl cMaArinTb 3TM (PAKTOPbl pUCKa. 3TU (hakTOpbl, YTOOLI NPUBNEYL BHUMA-
HWe, AOMXKHbI BKMIOYATh YKA3aHUSA Ha:

- NPUCYTCTBME MPOBOASALLMX (METaNNMYECKnX) 06LEKTOB UMM UMNNAHTATOB B Npeaenax obnactn Jye-
creutenbHoctn PY U3NTYYEHUA nepepaiowen katywku. Bes ogexxaa, cogepxawias MeTanfimyeckylo HUTb
UNK ee KOMMNOHEHTbI U BCe Apyrine MeTannmyeckme obbLeKTbl (HanpumMep, 4acbl, MOHETbI U T. 4.), A0MMKHbI ObITb
yaaneHs! ot MALUUNEHTA;

- UCMONb30BAHNE NEKAPCTBEHHbIX CPEACTB B TpaHCAEPMAsbHbIX y4acTKaxX, KOTOpble MOFyT Bbi3BaTb
OXKOTU Ha KOXE;

- YNOMUHAHWE TOT0, YTO KOHTaKT «KOXa — KOXay» MOXeT chopMupoBaTb NPOBOASLLYIO NETMIO Yepes
4yacTb Tena, HanpuMep, «BHYTpeHHee Begpo — Geapoy, «MKpa HOTM — UKPA HOTUY», «PyKa — pyKay, «pyka —
TEnoy, KOHTaKT «MOAbIKKA — MOAbIKKAY;

- NPUCYTCTBUE BNAXKHOW OAEXAbI;

- pasMeLleHne Tena unm KOHeYHocTel npotus nosepxHoctu PY USNTYHEHUA nepeaatoLlen KaTyLuku;

- criegyeT ynoMsHYTb, YTO KOHTaKT Mexxay MALUMEHTOM u PY npueMHbiM kaGenem KaTyLiku U o0biy-
HbiM PY kabenem kaTyLKku HaxoauTcs B HEMNOCPEACTBEHHON 6nM30CcTu OT PY nepeaatoLen kaTyLuKku;

- YNOMSIHYTb O BO3MOXHOM chopMmupoBaHum netens ¢ PY npuemHbim kabenem u SKIM oTBegeHusaMY;

- yKasaTb Ha HEeAOMyCTUMOCTb UCMONb30BAHUA HECOBMECTUMbIX, HECTAHAAPTHLIX ANEKTPOAOB Kapauo-
rpaMmmbl. MpouHdopmuposate ONEPATOPA o Heo6x0auMOCTH Ucnonb3osaHna MP coBMECTUMbIX kKapauo-
rPamMmM U SrEKTPOAOB, KOTOpble pekomeHaoBaHbl MBFTOTOBUTENEM MP-OBOPYAOBAHUA. Heobxoaumo
uHgopmmposatb ONMEPATOPA 06 UCNONb3oBaHUW SNEKTPOAOB TONLKO A0 UCTEYEHUS UX CPOKA FOAHOCTH;

- ocobeHHocTH ckaHuposaHus MALUMEHTOB 6e3 cosHanusa unu MALUMEHTOB ¢ notepeii YyBCTBUTENb-
HOCTM B NtOOOI YacTu Tena, Hanpumep ¢ napanv4omM pyk unm Hor, u Tex NALMEHTOB, koTopble HE B COCTOS-
HUn coobwmte ONEPATOPY 0 Ype3aMepHOM HarpeBaHWu 1 NOBPEXAESHUU TKaHU;

- NPUCYTCTBME NPUCOEAMHUTENbHBIX MPUHUMAIOWUX KATYLLIEK UAKU JneKTpudeckux kabenen, KoTopble
octatorcs B PY-KATYLLKE.

Ons MP-OBOPYOOBAHWA, koTopoe moxeT o6ecneunsatb YIM, COOTBETCTBYIOLME MO YNCIIOBLIM 3HA-
yeHusam HOPMAJTIbHOMY PEXXUMY PABOTbI, MHCTPYKLWK MO SKCMNYATALNN aomxHbiI:

- OGBbSACHUTb BO3MOXHbIE MOCNEACTBUS BO3AEWCTBUI NOBbILWEHUS 3Ha4eHui YTM Bbllie npeaenbHbIX
ana MP-OBOPYOOBAHWA, ykazaHHbIx B 51.103;

- 0OBACHMTL BO3MOXHbIE nocneacTeus BodaencTeusa Ha NMALUMEHTOB PY usnyyeHus npu ypoBHSX
YIM, COOTBETCTBYIOLUMX KaXkaoMy pexumy pabotel MP-OBOPYQOBAHUA, yaenaa npu atom ocoboe BHU-
maHue 6e3onacHoctu MAUMNEHTOB, y KOTOPbIX MOXET ObiTb CHWKEHA CNOCOBHOCTL TEPMOPEryNIMpPOBaHUA U
MOBbILLEHA PeaKuua Ha NoBbiLeHMe TeMneparypbl Tena (Hanpumep, MAUWMEHTOB ¢ cybdebpunbHoi Temne-
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paTypoi Tena, CepaeyHOi HeA0CTaTOUYHOCTLIO, HApYLLUEHUEM NMOTOOTAENEHUS UMK Y GEPEMEHHbIX YKEHLLMH);
crnegyeT TakkKe NpefoCcTaBuTh MHAOPMALMIO O BXKHOCTM KOHTPONMPOBAHMA NapaMeTpoB OKpyXXaloLwen cpe-
[bl M 0 BMUSHUKM TEMNEpaTypbl BO3AyXa Ha noBbiLLeHue Temnepatypsl Tena NMALUMEHTA, a Taioke pekomeHaa-
uuM no noaaepxaHuio dnaronpusaTHoix AnsA NMALMEHTA okpy»aioLmx yCrnoBwig;

- npenocTaBuTb uHcopMmaumio 0 3HadeHusix YIM, kotopbie MoOryt ObiTb obecneveHbl B MP-
OBOPYOOBAHUH,

- MPUBECTU NMOTPELLHOCTb, C KOTOPOW yKa3aHbl 3HaueHus YIM;

- 0GBACHUTDb, UTO KpUTEPUM pexxuMoB paboTel no YINM Bcero Tena, npuseaeHHbie B 51.103, onpeaeneHsb!
B NPEANONOXEHUU, YTO TEMNEPATYPA B MOMELLIEHUMU, TAE NpoBoauTcs obcneaoBaHune, He npesbiwaeT 24 °C, a
OTHOCUTENbHAA BMAXXHOCTb BO3Ayxa He npeBbiaeT 60 %. 310 0O6bACHAETCA TEM, YTO:

1) OBOPYJOBAHWUE He AOfmKHO MCNOSb30BaTbCs, KOraa temneparypa sobiwe 24 °C unu OTHOCUTENb-
Has BNa)HOCTb 60 %, nnm

2) npegenbl pexxumoB paboTbl ans YIM aBTomaTtnveckn ymeHbLaTcea cornacHo 51.103.2 (tonbko ansa
MP-OBE0OPYAOBAHUA, koTOpO€E U3MepsieT TEMNEpPaTypy U BNAXKHOCTL);

- 00paTUTh BHUMaHWE Ha CPEACTBA YMEHbLUEHUS PUCKa OT BO3AENCTBUA Bbicokon YIM, Hanpumep, npe-
aotspalueHue Harpesa NALUMEHTA, obneryenHas ogexaa NMALUMEHTA n coOTBETCTBYIOLAA BEHTUNALMSA.

*kk) Obny4yeHue, CBA3aHHOE C XapakTepom paboTbl, unu npodeccuoHansHoe obnyyeHmne

MHCTPYKLUMN MO SKCIMITYATAUWW aomkHbl NnpuBneYb BHUMaHKUE K dhakTy, YTO B 3aKOHOAATENLCTBE
HEKOTOPbIX CTpaH CYLLECTBYIOT NMpeaernbl Ansi NpodeCcCMOHanLHOro 06fy4YeHUa B NOCTOAHHBIX MarHUTHbIX
nonsx M nepeMeHHbIX MarHUTHbIX nonsix. OgHako MHCTPYKUWUU MO 3KCMNYATAUWUU moryT coobwmTb
MOJIb3OBATEJHO, 4TO HE CyLLeCTBYET HOPM AF1st OLlEHKN COBOKYNHOrO BO3AENCTBUA.

Il) BCIOMOIATESIbHbIE YCTPOUCTBA

MOJIb3OBATE/b aomkeH otaaBaTh cebe 0T4YET B TOM, YTO NnioGoe npuMmeHeHue npubopos u BXOAALLMX
B UX COCTaB NPUHAANEXHOCTEN Ans KOHTpons cuanonornyeckux napamerpos MAUMNEHTA gomkHo nposo-
AnTbCa ToNbKO Nno ykasanuio NMOJIb3OBATENA 1 noa ero 0TBETCTBEHHOCTb.

MHCTPYKUWU MO 3KCINYATALIMA porkHbl npeaynpexaate MONIb3SOBATENA o TOM, 4TO NpUMEHeHne
BCMOMOTATEJIbHBIX YCTPOWMCTB, Takmx kak npubopbl Ans MOHMTOpUHra u ot6opa MALUMEHTOB unu ebi-
COKOYaCTOTHbIE KaTYLUKX, HE MPOLUEALIMX CrieLManbHylo NPOBEPKY U HE PEKOMEHAOBAHHBIX AN UCMONb30BAHUA
B MP-OBOPYOBAHUW, moxeT npuBect K oxxoram unu npuunHenmio NALUMEHTY apymx tpaBm. Kpome T0ro,
WUHCTPYKLUWW NO SKCMNYATALUUW ponxHel npeaynpexaarts NOJIb3OBATE/NA, uto paxe ecnu BCITOMOTA-
TEJIbHBIE YCTPOWCTBA oTHeGeHbI K kateropuam npubopos, coBmecTumbix ¢ MP-OBOPYIOBAHUEM nnn MP-
CNCTEMAMMW, oHun moryT Tpasmuposatb MALUMEHTA, ecnu B uHCcTpyKumsax U3FTOTOBUTENA otcyTeTBylOT yKasa-
HUS NO UCMOMb30BAHMIO 3TUX YCTPOMCTB B NOAOOHBIX YCNOBMSIX, 0COGEHHO NO pa3MELLEHUIO NOABOAALLMX Kabenen.

mm) YCTPOVCTBO ABAPUWHOIO OTKMFOYEHWS NONS

B MHCTPYKUWNAX MO SKCMNYATALUMN pomkHo ObiTk ykasaHo, koraa U kakum obpasom B crnyqae
aBapuu crniegyet nonb3osatbcsi YCTPONCTBOM ABAPUNHOIO OTKINKOUEHUA NONSA. fomiHel 6biTb Npu-
BeAeHbl NPUMEpPLI CUTYauuii, TPEOYIOLLMX €r0 NPUMEHEHUS.

MpumedaHue — MarHutHoe none B MP-OBOPYJOBAHNW ¢ NOCTOAHHBIMU MarHUTaMu He MOXeT BbITb OT-
KITlO4EHO flaxe B aBapuitHoii cuTtyaLmu.

nn) Moxapobe3onacHoCTb

B MHCTPYKUMAX MO SKCMIYATALUUW nomkHel 6biTb gaHbl pekomenaauuu NMONb3OBATENHO no
COrnacoBaHuio Mep noXapHoii 6e30nacHOCT C opraHaMu NPOTUBOMNOXaPHOW Cny»xBbl rocyaapcTs, NPOrono-
COBaBLUMX 32 MPUHATUE HACTOALLEr0 CTaHAApPTa, ykadaHbl MEPONPUATUS HA Cyvail BO3HUKHOBEHUS NOXapo-
OMacHoi cuTyaumm n oteeTcTtBeHHOCTb MONIb3OBATENA 3a nX BbINONHEHKE.

00) ApTedakTbl

MHCTPYKUWUN MO 3SKCIMNYATAUMW porkubl nogrotoButb MOJIbSOBATENA Kk dakty, uto apredakTs
1300pakeHnst MOryT NPOU3OITU B PE3YNLTaTe TEXHOMOTMYECKUX U (hM3NONOrMieckmux GakTopos (HanpuMep, oa-
HOPOAHOCTb MarHuTa, NMHENHOCTb rPaANUEHTA, YCEYEHHUE, CTYNEHYATOCTb, ABMXKEHME, MOTOK, XMMUYECKOe U3Me-
HEeHWe, U3MEHEHUA BOCTIPUUMYMBOCTU U T. A4.). BozaencTeue atux akropos (HanpuMep, HEOAHOPOAHOCTL U30-
OpaxeHus, reOMETPUYECKOE UCKAKEHUE, OPEOon M300pakeHUsi, U30rHyToe n3obpaxeHne U T. 4.) Ha n3obpaxeHue
AOMKHO ObITb OnucaHo. MeToabl UCNPaBREHNS UNU CMAMMEHUs Takux SPMEKTOB (Hanpumep, U3MEHEHUE NOMoChI
nponyckaHus, 06HyneHue rpagueHTa, NpeaBapuTenbHOE HachILEeHWE U T. A.) AOMKHbI Takke 6biTb 0TOGPaKeHbI.

pp) PekoMmeHayemoe obyyeHne

MHCTPYKLUWW MO SKCMNYATALUMW pomkHbl pekKoMeHA0BaTk HEOOX0AUMOCTb 0ByYeHus 4ns Bpaden
n OMNEPATOPA gns 6esonacHoro u adhdektusHoro ynpasneHus MP-OBOPYOOBAHUMEM. 310 obyyeHue
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ZOIDKHO BKNIOYaTh B ceOs1 UpesBbl4aliHbIE MEPLI, B TOM YMCIEe U T€ NpobrneMbl, KOTOPbIe ONUCAHbI B 3TUX Nepe-
YUCTIEHUSAX:

- CC) HEOTNOXHAasi MEAULIMHCKAA MOMOLLb;

- ee) OBJIACTb KOHTPONIMPYEMOI'O OOCTYIA;

- mm) YCTPONCTBO ABAPUNHOIO OTKIMKOYEHWUSA MONS;

- nn) NOXapobe3onacHoOCTh;

- §S) upesBbluaiiHble AencTBuA B cnyyae KBEHY.

qq) MapaHTua kavecrea
MHCTPYKLW MO SKCIMITYATAUNWU aomkHbl onucarb Npoueaypbl rapaHTUmM KavecTsa, peKOMeHAOBaHHbIe
ana NOJIb3OBATENNA, Bkniovaa onucaHne BCeX NpUMeHsAeMbIX (DaHTOMOB.

m) O6cnyxuBaHue

MHCTPYKUWK MO SKCNNYATALMU aomkHbI BKNIOYATh PEKOMEHAOBAHHbIE NepeyHn oBcnyxuBaHus
ana MP-OBOPYOOBAHUA. JomkHbl ObITh YKa3aHbl NYHKTbI, KOTOPbIE AOSMKEH BbINONMHATL 00CNYXMBAIOLLMIA
nepcoHan.

* ss) YpeaBbluaiiHblie aencteus B crnyyae KBEHY

MHCTPYKUWKU MO SKCMNNYATALUWW aomkHbl BKMIOYATL yKasaHUA 0 TOM, kak onpeaenutb KBEHY u
Kak AeiiCcTBOBaTb B Cry4yae ero BO3HMKHOBEHUSA, OCOOEHHO KOI1a HapyLUeHa CUCTEMA BEHTURALUUN CUCTEMDI
CBEpPXNPOBOAALLEr0 MarHu1Ta.

**6.8.3 TexHuyeckoe onucaHue

[ononHutenbHble NepevyncneHus

aa) OBJIACTb KOHTPOIIMPYEMOIO JOCTYMNA

Ons MP-OBOPYOOBAHWA, koTOpoe npou3BoaAUT nome paccesiHus, npesbiwatowee 0,5 mTn BHe 06-
nactu, nw/unu anekTpoMarHWTHbIA ypOBeHb He BbinonHgaeTca no IEC 60601-1-2, B TEXHUYECKOM ONUCAHUK
[OMKHO ObITh YKa3aHo:

- OBJTACTb KOHTPOJTIMPYEMOI'O JOCTYIA Bokpyr MP-OBOPYAOBAHUA aomkHa GbiTh onpeaene-
Ha Tak, YToObI BHE 3TOI 0bnacrTu:

1) marHuTHas cuna nosns Kpas He npesbiwana 0,5 MTn u

2) NEKTPOMAarHUTHbI YPOBEHb COOTBETCTBOBAN nonoxeHuam IEC 60601-1-2:2001;

- pekomeHngauuu, kak OBJIACTb KOHTPONIMPYEMOI'O JOCTYMNA pomkHa ObiTb pasrpaHuyeHa, Ha-
npumep MapkupoBkamu Ha nony, 6apbepax u/wunu apyrux cpegcrsax. OTBETCTBEHHbIA MEepcoHan AOMKEH
OrpaHn4uBaTb A4OCTYN K 9TON 00nacTu HEYNOMHOMOYEHHBIX NMIOAEN;

- y10 B OBJIACTU KOHTPOJIMPYEMOI'O OOCTYIA BCe BXOAbl AOMKHbI ObITb NOMEYEHbI COOTBET-
CTBYIOLUMMY NPeaynpeanTeNbHbIMU 3HaKaMU, BKIOYAA MHAUKALUIO NPUCYTCTBUSA MarHUTHBIX MOMNEN U UX Npu-
TAMMBaOLMUX CUIM UMM BpaLLAOLLEro MOMeHTa heppoOMarHuTHbIX Marepuanos (CM. npunoxeHue AA ans npu-
MEepOoB NpeaynpeanTenbHbIX 3HAKOB U NPENATCTBYOLLMUX NPU3HAKOB).

Ans MP-OBOPYOOBAHWA, ycTaHOBNEHHOTO B MOMELLEHWUN C OFPAHUYEHHBIM ayAUOBU3YaribHbIM KOH-
TaktoM ¢ MALUMEHTOM, B TEXHU4ECKOM ONUCAHUKU AOMKHO ObITb YKa3aHo, YTO NPOEKT MOMELLEHUS AN cKa-
HUpPOBaHMA 1 KOHCTpyKUMs OBOPYOOBAHNA pomkHbl NnpegycmaTpuBaTb BO3MOXHOCTb PEYEBOrO U BU3yarb-
Horo koHTakTa ¢ MALUMEHTOM B TeueHune MP-OBCNEOOBAHUSA. 3BykOBOM M BU3yarnbHbIA KOHTAKTbl OyayT
JocrtatoyHbl anst OBbIYHOIO KOHTPOIA u MEOMLMHCKOIO HABNMIOAEHNA NMALIMEHTA.

* bb) JIncT COBMECTUMOCTU TEXHUYECKOW cneumdukaLmm

B pononHenune k MHCTPYKUWN MO SKCIMMYATALUN ana MP-OBOPYJOBAHUA nuct coBMecTMMo-
CTU TEXHUYECKON cneundukaumm Oyaet npeaocTaBnAaTb MHMOPMAaLMIO ANS NPOBEAEHUS UCTILITAHMIA 3a Nepu-
dhepuitHbiM 06opynoBaHmemM. JIUCT COBMECTUMOCTU TEXHUYECKON cneumdukauum (MMCT JAHHOTO NPOAYKTa)
OOMKeH cogepxatb cneayowue napameTpbl:

- MarHuT: TUN, cuna nons, AMaMeTp OTBEPCTUS, KOMOTEHHbIE TUMbI U MOKA3aTenb KUMeHus1, IPOCTPaHCTBEH-
HOEe pacnpegeneHune OKpy>KaloLLIEro MnosisA B Kaprax, kacalowmxca TunMyHow ycraHosku MP-OBOPYAOBAHUA;

- KapTbl AOJMKHbI COAEPXATb TPY NOAXOASALLME OPTOrOHArbHbLIE NMOCKOCTU, MPOXOASILLIME Yepe3 U30LEHTP,
4TOObl UAMIOCTPUPOBATL MAKCMMAaNbHOE NPOCTPAHCTBEHHOE pacnpeaeneHne U30MarHUTHbIX KOHTYPOB;

- Ka)kaasn KkapTta AoSpkHaA coaepaTb, N0 KpauHen Mepe, U3OMarHUTHbIE KOHTYPbI CO 3Ha4eHusimmn 0,5, 1,
3, 5,10, 20, 40 u 200 MTn, maciTab u KOHTYPbl MarHUTa;

- NONOXEHWe, rAe 3HaYeHUs NPOCTPAHCTBEHHOrO rpaZMeHTa rnaBHOro MarHUTHOrO NMOMsi — MakcUMarib-
HOE 3HaveHue By n NpOCTPaHCTBEHHOrO rpagueHTa By cOBNaAaloT, curna Ha eppoMarHuTHOM 0bbekTe us
NPOCTPAHCTBEHHOIO rpagneHTa rnaBHOr0 MarHUTHOTO MOt MaKCUMAarbHA;
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- NONOXeEHWe, rae 3HaYeHUss MarHUTHOro Nons By M NPOCTPaHCTBEHHOrO rpagnenTa By — makcuMym, a
3HaveHus By n By coBnaaator, cuna Ha JuaMarHuTHOM Unn napamarHuTHOM o6bekTe, Unu heppomarHuTHOM
mMarepuane HWxe ero MarHUTHON TOYKM HACbILLEHHOCTU, ABMSAETCA MakCUMYMOM;

- rpagueHT CUCTEMbI: TUMN, aMNAUTYAA, BPEMS NOBbILLEHUSA, KOIDMDULIMEHT BpaLLEHUS;

-cuctema PY: tunbl PY nepepaiowen katywku, NUK yCUNUTENS, CpeaHee KBagpaTUYHOE 3Ha4yeHue
3Heprun, NPUKNagHon makcumym nepegatowlero PY nona u nonocy nponyckaHus;

- MPOTOKOSbI COBMECTUMOCTU:

N3FOTOBUTEIb MP-OBOPYOOBAHUA aomkeH Npeanoxxuts NPOTOKOSbI, MO KOTOPLIM MOXHO ynpas-
nate MP-OBOPYOOBAHUEM, yto nossonut MSFTOTOBUTESIO nepudepuitHoro o60pyaoBaHusi npoBepuTb
OYHKUMOHANbHbIE BO3MOXHOCTU ero obopyaoBaHus. Mpotokonsl ansa ynpaenenna MP-OBOPYOOBAHUMEM
C BbICOKMM nepegarowmm PY-noneM unu BbICOKMM rpagueHTomMm KoadpuumeHTa BpaweHnsa U aMmnnutyabl
paspaboTtaHbl Tak, 4toobl USTOTOBUTEND nepudepuitHoro o6opyaoBaHust MOr uccnegosarts BnusHue MP-
OBOPYOOBAHMWA Ha ero nepudepuiiHoe obopyaoBaHue. TeCTbl He NpeAHa3HavYeHbl 4151 OLLEHKM BO3MOXHOIO
adhhekTa nepucpepuitHoro 060pyaoBaHNUA Ha Ka4eCcTBe nonyyaroLyerocs nsodpaxeHus MP-OBOPYJOBAHUA
U He rapaHTUPYIOT, 4YTO nepudepuiinoe o6opyaoBaHue Byaet OYHKLUMOHUPOBATL AOMKHBIM 00pa3omMm;

- mecto NMAUMEHTA: pasmepbl, BEHTUNALUS, KOMMYHUKALMA U OCBELLEHUE;

- NOOOEPXKA NMALUMEHTA: usmepeHus, pacnosnoxeHue, TOMHOCTb U MakCcumarbHas Harpyska.

* cc) Ycnosus 6esonacHocTyu B crniyqae KBEHY

Ona MP-OBOPYOOBAHUA co ceepxnpoBoaawmM Mariutom MHCTPYKUUN MO 3SKCMNYATALMA
JOMXHbI:

- ycTaHaBnueaTb TpeboBaHUs ANsl BbIXOAHOW CUCTEMbl ANS1 CBEPXMPOBOAALLEr0 MarHuTa, KOTOpbii CO-
eMHSIET KpMoCTaT MarHuTa ¢ BHELUHEen aTMocdepoit u KOTopbiin paspaboTtaH, utodbl npeaorepatute KBEHY
U 3aLWUTUTb HaXoaaLWmMxXca nobnmaocTu nogeii B cnyvae KBEHY;

- yCTaHaBMNMBATb PYKOBOASALLME NMPUHLMMbI 41151 NOCTPOEHMA (M3MepeHus, nonoxerne, cbopka u mare-
puan, KoTopblii 6yaeT NPMMEHEH) BbIXOAHOW CUCTEMbI ANA CBEPXNPOBOASALLEr0 MarHuTa BHYTPU U CHapyxu
nomeLleHus obcneaoBaHus;

- yCcTaHaBnMBaTh NpodUnNakTUHECKYI0 NporpamMy 06CRyXMBaHUSA, KOTOPAas 3asBNSET, YTO AO0SHKHbI ObITb
NPOBEAEHbLI PErYNAPHLIE NPOBEPKN aAEKBATHOCTU (PYHKLIUM BBIXOAHOW CUCTEMBI ANA CBEPXNPOBOASALLErO Mar-
HUTa;

- ycraHaBnuBarb TpeboBaHna ans npoekTa nomelleHus obcnegoBaHus, YTobbl yBenuunTb 6€30nacHOCTb
nauueHTa u Apyrvx fmiofiei BHYTPU U CHapyXu noMeLleHns o06cneaoBaHus B Cryqae 0Tka3a CUCTEMbI BbIpake-
Hus B TeueHne KBEHY. MpeanoxeHHbIN NPOEKT A0MKEH 00paTUTLCA K NpobneMam CoKpalleHuUst HapallmBaHust
JaBreHus, TEMNepaTypHOro yMEHbLLEHUS U UCTOLLIEHUS kucnopoaa B TeyeHne KBEHY. Heckonbko AonyCTUMBIX
PEeLLEHMI AN TaknX YCHOBUIA AEMOHCTPUPYIOT 3O(PEKTMBHOCTL MOAENUPOBAHUS UIU NPOBEPKU, KOTOPLIE JOSDK-
Hbl ObITb NEPEeYnCrneHbl Tak, YTOObI AAXE B Cry4ae, KOrAa BbIXOAHAS CUCTEMA CBEPXTPOBOASILLENO MarHATa He
B COCTOSHUM paboTtaTtb, OHA He cosaasana onacHocTtb Ans MALUMEHTA unu apyrux nioaei kak BHyTPU, Tak U
BHE nomeLleHust Ans o6cnegoBaHusi. 310 MOXET ObiTb Bbi3BaHO HapawmBaHwem OABINEHUA, sHaunTenbHbIM
YMEHbLLEHUEM TEMNEPATYP UITM YMEHbLLEHUEM KONMYECTBA Kucnopoaa B TeyeHne KBEHY;

- ycraHasnueatb AnAa MNOJIb3OBATEJIA upesBbluaiiHbiin nnaH otHocuTenbHo KBEHY, Bkniovas cuty-
aumio, B KOTOPOM BbIXOAHAs CUCTEMA ANS CBEPXNPOBOASALLET0 MarHUTa He B COCTOSIHUU (DYHKLUMOHUPOBATb
COOTBETCTBEHHO;

- YCTaHaBMMBAaTb BO3MOXHbIE JOMOSHUTENbHBLIE MEPbI KOHTPONS 3a cuctemon BeHTunauuu MALVEHTA,
yToObI HE NoaBeprHyTk onacHoctu MALMEHTA npu nonaaanuu renus k NALVEHTY yepes cuctemy BeHTUNSA-
umn NALIMEHTA. Cuctema seHtunsiuun NALIMEHTA aomkHa ObiTk CHabeHa BXOAHbLIM OTBEPCTUEM, OTKPbIBA-
iowpmmcs B 6e3onacHoM MecTe (Hanpumep, pacnonoXXeHHOM Ha HU3KOM YpOBHE B nNomeLleHun obcneaoBaHus
UK HeNoOCPeACTBEHHO CBA3AHHOM C CUCTEMOW KOHAMLIMOHMPOBaHUS NoMeLLeHns 06cneaosanns), Unu ceasaHa
¢ aaruukom KBEHY Tak, utobbl cucremon BeHtunsiummn NMALUNEHTA mMOXHO Obino aBTOMaTMYECKN yNpasnsTh,
korga KBEHY npoucxoaur, u renuii He Byaet nonaaarb BO BHYTPEHHIOW 4acTb ckaHnepa k MALUEHTY.

MpuMeyaHue 1— BbixogHas cucteMa Ansi CBEpXNPOBOASALLEro MarHuTa paccMaTpuBaeTCA Kak KpUOreHHbIN
KnanaH Tpybbl, U Bce JONONHUTENBHBIE KOMMOHEHTHI HeobxoAMMO codeTaTh ANns 6esonacHoro o6ecneverns KBEHY.

MpumeyaHnue 2— KoHdurypauumn noMeLleHns oGeneaoBaHuns, 4eMOHCTpUpyemMble MOAENMPOBaHNEM UNK
TEeCTOM, KOTOphIe SIBMSOTCSA NpUeMIiEMbIMU, BKITtoYaloT B cebs:

- KOHpUrypaLmu, B KOTOpbIX AiBepb PY oTKpbIBaeTCA Hapyxy NOMELLEHUs, UK ckonb3sawasa aAepb PY;

- KOHcpUrypaLum, B KOTOpbIX ABepb PY OTKpbIBaeTCA BHYTPb MOMELLEHNA, €CNU OHU BKNIOYAIOT AONOMHUTENbHEIE
NpeaoCTOPOXHOCTH, YTOOLI NpeaoTBpaTUTh yBenuuyeHne JABNEHUA. 3T1o MoxeT 6biTb 06ecneqeHo OaHWUM U3 cneayio-
LUMX YCNOBUN:
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- BOMOMNHUTENLHOW CUCTEMOW BEHTUNALMU NoMeLLeHUs obcnefoBaHms, KoTopas MOXeT GbITb BKNoYeHa (BO3MOXHO
aBTOMaTUYEeCKN Yepe3 MOHUTOP KUcMopoda B MOTOMKe noMelleHuss obcnefoBaHusi, YTOOLI NpefoTBpaTUTL nonajaHue
renus) B cnyyqae KBEHY,

unu

- OTKpbIBAHMEM B CTEHE WK MOTONKe NoMeLLeHUsi oBcnefoBaHusa BEIXOAHOMO KrnanaHa, unu

- BO3MOXHOCTbIO OTKPLIBAHUSI OKHa HabMtofeHNsA B MOMELLeHNN 06CrneaoBaHUS HapyXy UNK HamMYneM cKonb3asLle-
ro okHa, unu

- BTOPO He3aBUCUMOW BbIXOAHOW CUCTEMOI 4NA CBEPXNPOBOASALLEro MarHuTa, KoTopas ocraeTcs B pabovem co-
CTOSIHUM B Cny4ae, ecrnn perynspHas BbIXofHas cUCTEMa 4NA CBEPXMPOBOAALLEro MarHuTa 3aTpyaHeHa, unu

- 9KBUBANEHTHLIMU METOAaMU, NOLTBEPKAAIOLMMU CBOKO SPPEKTUBHOCTb MOAENUPOBAHMEM WU TECTUPOBAHUEM.

dd) XapakTepuCTUKM 3aTyxaHusi MarHUTHOro nonsi

Ana MP-OBOPYOBAHUA, ocHaLleHHOro CBepXnpoBOASALLUM UIN PE3UCTUBHBLIM MarHUTOM, TEXHUYECKUE
OMUCaHWA AOSMKHBI COAEPXKATb XapaKTEPUCTUKU 3aTyXaHUA MarHUTHOTO NOJIA NPU Nepexoae CBEPXNPOBOAALLEro
MarHuTa B HOpMarnbHOe COCTOSIHUE WMU NPYU aBapUItHOM BbIKMKOYMEHWUM MarHuTa, gnsa 1oro 4ytobel MOJIb30OBA-
TEJb cmor npuHATE HE0OX0AMMbIE MEPBI NO NOAAEPXKAHMIO Xu3HeobecnedveHus n 6esonacHocTu MALMEHTA.
OTU XapaKTepUCTUKW AOMKHbI YKasbiBaTb BPeMsi OT MOMEHTa cpabatbiBaHus YCTPOUCTBA ABAPUMHOIO
OTKITKOMEHWA MNOINA ao momeHTa, Korga MarHUTHasi MHAYKUMA B LLEHTPE MarHuTa yMeHbLwmntca 4o 20 mTn.

B pykoBoacTBE NO yCTaHOBKE A0SKHbI ObITh NPMBEAEHbI YKa3aHUA O TOM, F4e U Kakum o6pa3om cnegyet
yCTaHaBNMBATbL UCNONHUTENLHbIN MexaHusm YCTPOMCTBA ABAPUAHOIO OTKNIOYEHWA NONSA.

ee) Tun cucremMbl rpagueHTa

Cucrtema rpagueHTa 4omkHa ObiTb NOMeYeHa B TexHudeckom onucaium USFTOTOBUTENEM unu B ue-
nom kak FPAOVEHTHAA CUCTEMA BCEIO TENA, nnu kak CNELMANBHAA IPPAOVUEHTHAA CUCTEMA.

PA3[EN1 BTOPOW. YCNOBUS OKPY>XKAIOLLIEM CPEQbI

MpumeHsioT pasgen obLuero craHaapra.

PA3OEN TPETUN. 3ALLIUTA OT ONACHOCTEN MOPAXEHUSA
SNEKTPUYECKUM TOKOM

MpumeHsioT pasaen obLLero craHgapra.

PA3OEN YETBEPTbIWU. 3ALUUTA OT MEXAHUYECKNX ONACHOCTEN

MpuMeHSIIOT NYHKTLI 06LIEro cTanaapTa, 3a UCKNIOYEHNUEM:

*26 Bubpauus n wym

MpumMeHsIIoT NHKT o0Lero ctaHaapTa, 3a UCKIIoYEHUEM:

[lononHenune

MP-OBOPYAOBAHWME He A0MKHO NPOM3BOAUTDL LLYM, YPOBEHb 3BYKOBOTO 4aBNEHUA KOTOPOro (Lp), u3-
MEpPEeHHbIN Ha IMHEMHOM Y4YaCTKe YaCTOTHOW XapaKkTepPUCTUKK LUyMOMepa, npesblwaeT 140 ab no oTHOLWWEHuo
K ypoBHio 20 mkla.

MemoOdb! usmepenrus wyma 0nsa nodmeepxdeHus coomeemcemeusi Smum mpeboeaHuUsIM U OUEHKU ypos-
HS1 38yK08020 OaerneHust:

a) YposHu wiyma usmepsiom 8 cpedHux keadpamudecKux U MaKcumMalbHbIX 3Haq4eHusx. bes MALIMEH-
TA Ha CTOJIE NMALUMEHTA pacnionazaiom MUukpoghoH 6 u3oueHmpe mazsHuma, 0euzaiom MUKpoghoH napari-
nenbHo CTOJTY MALUUEHTA e0onb oceli pasmeweHuss NMALIMEHTA, umobbi onpedenumes camoe WyMHOe
MeCmononoxeHue MUKpoghoHa, u rnpoeodsam mecim e 3Imom mMmecme.

Mukpogpon ycmanaenueaiom Ha CTOJIE MNALMEHTA e usoyenmpe mazHuma oo npsmbiM yeriom K
ocu pasmeweHus MNALIMEHTA 0nsa umumayuu nonoxeHusi e2o yxa. MukpoghoH He cnelyem pacnonazamb
8HYMPU 207108HOL KaMYWIKU, ecriu OHa He NoKpbieaem nonHocmbio 2onosy NALIMEHTA eo epems ecex MP-
OBC/IELJOBAHUMN.

b) NamepumenbHbill 650K wymomepa O0omKkeH Haxo0umbCs Kak MOXHO Oarnbuie om usouyeHmpa maz-
HuUmMa, 4mobbl MazHUMHOE 10/1e PaccesiHUs He enusariio Ha pesynbmambl usMepeHul. [ns amozo mMoxem
nompebosamecs yOnuHumernbHblll Kabenb Mex0y uamepumensHbiM 65I0KOM U MUKPOGhOHOM. MUKpoghoH
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OomkeH Bbimb He HanpaesneHHbIM U HE YyeCmeumesibHbIM K Ma2HUMHbLIM MOMSM Ui omepadyuposaH o 4Jys-

cMeumesnibHoCMU K MagHUMHbBIM oM 0119 803MOXXHOCMU 88e0eHUS ONpPasokK 8 Pesyibmamel USMepPeHuUll.
HomxHbl 6bimb NPUHAMbI Mepbl 0518 YyCmpaHeHUs1 unu KOMIeHcayuu HeKomopbiX eHeWHUX eo30eli-

cmeuli (Hanpumep, UMMYNbCHbIX ePadueHMHbIX Ma2HUMHbIX noned, 3NeKmpomMazHUMHbIX NOMeX U m. 1n.).

¢) LLymomep OomxkeH ydosnemeopsams mpebosaHuam IEC 60651 0ns knaccos 0 u 1 u/unu IEC 60804
0na knacca 0 unu 1 u uMemb yKa3aHHbIe HUXe XapaKmepucmuku.

d) Nameperus 00mxHbI NPosodumbcs ¢ 06bI4HOU KOMNeHcayuell suxpesbix MOKO8, KaK npu rnonyyYeHuu
cmarOapmHo20 KIUHUYeCKOo20 U306paKeHus.

e) UsmepeHus 0omxkHb! 6bimb nposedeHbl ¢ ucnonb3oeaHuem MP-OBOPYJOBAHUS criocobom, npo-
u3eodsawum XyOwyro cumyayuro criydas akyemuku. 3mo moxem bbimb 00CMU2Hymo Kak Ucrofib306aHUEM
MakcumanbHol amnnumyObi 6unonsapHoli hopmbl 801HbI 2padueHma (cMm. pucyHok 102), npumeHeHHOU 00HO-
8PEMEHHO KO 8CEM MpeM 0CAM epadueHma, maK U KITUHUHeCKUMU yCrosusiMu CKaHUpOeaHus, npou3sooawu-
MU MaKcuMarbHbIl akycmudeckull wym.

[pu ucnone3o08aHuu MakcumanbHOU ¢hopmMbi 805HBI 2padueHma dnumernbHocmu ¢ppoHma u cpesa 6u-
nonapHbIX umnynbcos (ty, b, ts, t, Ha pucyHke 102) 00/mkHbI GbiMb MUHUMAsbHO 603MOXHbLIMU 01151 0aHHO20
MP-OBE0PYJOBAHUS npu ecex ycrosusx €20 KIUHUYECKO20 UCMOsb306aHUs. AMIUMYObl A o U A_ .y
onpedenaomces KaKk MaKkcuMaribHble 3Ha4YeHUs Ma2HUMHOU UHOyKyuu epadueHmHo20 MagHUMHO20 NoJis, CO3-
Oasaemozo MP-OBOPY[OBAHUVEM e HOpManbHbIX pabo4qux ycnosusx. Bpems exkmodeHus 00mKHO 6bimb
KaK MOXHO MeHbLUE npu ycriosuu 00CmMuxeHus UMnynbcom makcumanbHol amnnumyosl. lNepuod npoyecca
TR maroke 0omkeH bbimb KaK MOXHO KOpoYe.

f) Ucnonb3ya xapakmepucmuky «max holdy (y0epxaHue MakcumarbHO20 3Ha4eHUs) wymMmomepa, usme-
PAIOM MaKcuManbHbIl ypoeeHb 38yK08020 0aeneHus Lp npu cnedyowiux pexumax pabomel npubopa:

demekmop: peak (INMNK);
epemeHHas xapakmepucmuka (F,S): He ucnonb3yemcs;
4acmomHas xapakmepucmuka: lin (JINH);

nepuod usmepeHul: 220c.

9) é/lsmepmom aKeueaneHMHbill ypoeeHb 3eyka 3a epems 14 L , . 4, pu criedyroujux pexumax pabo-
mbi npubopa:

demexkmop: cpedHee KkeadpamuyecKux 3HadyeHull;
8peMeHHas xapakmepucmuka: F unu S (6bicmpo unu medneHHo);
4acmomHas xapakmepucmuka: A;
nepuod usmepeHul: 220c.
TR
tﬂtﬂ
A+max
&
f
[
A
t|t -max

ty, by, t3, {4 — ANMTENBHOCTY hpOHTa M Cpesa GUMONAPHLIX MMMYIbCOB; &y, — BpemsaA BKMoueHust; TR — nepuoa npouecca;

A, max 1 A_nax — MakcuManeHbIi rpagneHT cunbl

PucyHok 102 — ®opma numnynscos BEIXOOA TPAAVEHTA npu nsmepeHusix akycTu4eckoro Wwyma

PA3OEN NATbIW. 3ALLUTA OT ONACHOCTEW HEXENATENBHOIO
I YPE3MEPHOIO U3NYYEHUA

MpUMEHSIOT NYHKT OGLUEro cTaHaapTa, 3a UCKIMIOYEHNEM:

*36 AneKkTpoMarHuTHasi COBMeCTUMOCTb

MpPUMEHSIOT NYHKT OGLLEro cTaHaapTa, 3a UCKMIOYEHNEM:
13
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JononHeHue

BHe OBJIACTU KOHTPONUPYEMOI'O AOCTYINA marHutHas obnactb paccesHusi 6yaetr meHbLuen,
yeMm 0,5 MTn 1 anNeKTpoOMarHUTHbIM ypoBeHb nomMex no IEC 60601-1-2. B OBJIACTU KOHTPOJIMPYEMOTIO
OOCTVYIA npumeHuMbl TpeGoBaHua no 6.8.2, nepeuncneHue ee).

MpumeyvaHusn

1) Mpu pelueHun npobnem anekTpoMarHuTHoi cosmectumoct OBNIACTb KOHTPOJTUPYEMOIO AOCTYMNA cuu-
Taetcs YacTtbio MP-CUCTEMBI. N3aMepeHns HanpsXeHHOCTU Mons paguonomex crieflyer NpoBOAMTL BHE STOW 30HLI UNU
3KpaHMPOBaHHOIo NOMELLEHUS, B KOTOPOM ycTaHosneHo MP-OBOPYJOBAHUE.

2) Ans BHyTpeHHeit yacTn OBNTACTU KOHTPOJIMPYEMOIO JOCTYTA U3rOTOBUTEJNIEM MP-OBOPYAOBAHUA
MOTYT ObITb BEIZBUHYTHI CrieynanbHble TpeboBaHUsi N0 COMPSHKEHUIO €ro annaparypbl C CETbIO NMTaHUA U Apyroi annapa-
Typoii MOJIb3OBATENA.

PA3OEN LWUECTOW. 3ALLIUTA OT ONMACHOCTEW BOCINNAMEHEHUS FOPIOYUNX
CMECEN AHECTETUKOB

MpumeHsiloT pasgen obulero craHgapra.

PA3OEN CEQbMOM. 3ALLUNTA OT YPE3MEPHbIX TEMMNEPATYP
N OPYrnxX OonACHOCTEU

MpUMEHSIIOT NYHKT 0OLLEro ctaHaapTa, 3a UCKITIOYEHNEM:

45 Cocyabl U YacTu, HaxoaAawWwMeca Noa AaBrieHUeM

MpuMeEHSIOT NYHKT OBLLEro cTaHaapTa Co CneayoLmum AONONMHEHUEM:

[lononHeHune

45.101 Ecnu renuesbli KPUOCTAT CNPOEKTUPOBAH Kak COCyA BLICOKOrO AABMEHUs1, PEKOMEHAYETCS, UTo-
Obl OH NpoLuen UCNbITaHUsi B COOTBETCTBMK C NYHKTOM 45 00LLero craHaapta unu B COOTBETCTBUU C HALUUO-
HanbHbIMK TPEBOBAHMAMM,

49 MpepbiBaHME 3NEKTPONUTAHUA

MPUMEHSIOT MYHKT 06LLEero craHgapTa, 3a UCKIHOYEHUEM:
JononHuTenbHbIe NOAMYHKTLI

49.101 YCTPOUCTBO ABAPUWHOIO OTKNIOYEHUSA Nons

MP-OBOPYOOBAHWE co cBepXnpOBOAALLMM UMW PE3UCTUBHLIM MArHUTOM AOSHKHO OblTb OCHALLEHO
YCTPONCTBOM ABAPUMHOIMO OTKIMIOYEHWSA MONS.

MpumeyaHus

1) MpuMepoM aBapuinHOW CUTYyaLMm, KOrAa MOXeT NoHag0buTLCA UCMOonMb3oBaHe 3TOr0 YCTPONCTBA, ABNAETCA BTA-
rMBaHue B MarHWUT YenoBeka ¢ NnpeaMeTamMn u3 peppomarHuTHeIX MaTtepuanos.

2) TpebosaHusa k yernoeusm B MHCTPYKLIMAX MO SKCMNYATALMM k nHdopmaLmm, oTHocAweiica k YCTPOW-
CTBAM ABAPUMHOIO OTKIMIOYEHUS, npusegeHsl B 6.8.2, nepeuncrneHme mm).

3) CornacHo 6.8.3, nepevuncrienune cc), B SKCIMITYATALIMOHHBLIX JOKYMEHTAX gormkHa cogepxaTtbea UHdopma-
LS 0 XapaKTepUCTUKax 3aTyxXaHUs MarHWTHOrO Mons Nocne aBapuUitHOro BbIKIOYEHUS MarHuTa.

49.102 MNMpepbiBaHMe CKAHUPOBAHUA

[omKHO BbITb NPEAYCMOTPEHO YCTPONCTBO, NO3BONSAOLLEE OI‘IEPATQPY HEeMEeANEeHHO NPeKkpaTuTb cka-
HUPOBaHWE, BbIKMIOYUB NUTaHKe rpagneHTa cuctemol n PY-NMEPEJAKOLLEN KATYLWKU (no IEC 60601-1-2).

PA3JEN BOCbMOW. TOYHOCTb PABOYUX XAPAKTEPUCTUK U 3ALLIUTA
OT NPEACTABNAIOLLMX ONACHOCTb BbIXOAHbIX XAPAKTEPUCTUK

MpPUMEHSIIOT NYHKT 0BLLEro cTaHaapTa, 3a UCKITIOUYEHNEM:
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*51 3awmra ot NpeacTaBnsoOWMNX ONMAaCHOCTb BbIXOAHbLIX XapaKTepPUCTUK
MpumeHsoT NyHKT 00LLero ctaHgapTa, 3a UCKIYEHNEM:

51.1 HamepeHHoe npeBbllWeHne nNpeaenoB 6e3o0NacHoOCTH

He npumensior.

51.2 NMpusHaku napaMeTpoB, OTHOCALMUXCSA K 6€30MNacHOCTH

He npumeHsior.

51.4 CnyvaitHasa BbIGOpKa KpanHMUX NPOM3BOAUMbBIX 3HAYEHUI

He npumensior.
JononHutenbHble NOANYHKTbI

51.101 Pexxumbl pacoThbl

Korna B TeyeHue ogHown unu Gonbwero yucna onepauyun MP-OBOPYOOBAHWME gocturaet ypoBHS,
KOTOPbLIN MOXET BbI3BATb HexenartenoHoe duanonornyeckoe Hanpspkenue MNMAUUMEHTA, MOJIb3OBATE/b
OOSDKEH peLunTb, AeNCTBUTENBHO N 3Ta onepauns cooTBeTcTByeT uHtepecam NMALMEHTA. B atom nyHkTe
patorca Tpedosanus peweHus MP-OBOPYLOBAHWA, kotopelie MoryT noMmoyb MOJNIb3OBATEKO npuHumars
peleHus. TpeGoBaHMA B STOM NyHKTE ONKUCLIBAIOT TpU ypoBHA onepauun MP-OBOPYOOBAHNA, koTopble
onpeaeneHsl ¢ y4etom uHtepderica NONb3OBATENA n undopmayuun, gaHHon ONEPATOPY (51.101) n oT-
HOCUTENbHO BEMUYMHBI 3HAYEHUI pa3peLueHHol npogykummn (51.102 — 51.104).

TpeboBaHUs 3TOr0 MNOAMYHKTA AOMKHbI MPUMEHATLCA OTAENbHO AN BCEeX PEXUMOB paboTbl, u Bonee
onpeaeneHHo ans pexxumoB pabotel BbIXOL IPAOVMEHTA, YIM 1 NOCTOAHHOIO MarHUTHOTO NOMS.

OemMoHcTpauusa cornacusi ¢ TpeboBaHUAMM 3TOTO MYHKTA, KACALMMUCA PEXUMOB paboThl (TO eCTb
CcpencTBa Ans KOHTpons, TpebyeMoe aenctane, nHchopmaumsa U NPeaoCTaBneHHbIE NPU3HAKK), AOMKHA ObITb
npoBepeHa 0cMOTpPoM. MeToabl u3MepeHnsa aAns NOATBEPXKAEHUS NPEAENOB PEXUMOB paboThl CoaepKaTcs B
51.102 n 51.103 n onucaxbl B 51.105.1 — 51.105.3.

51.101.1 Bce pexumbl padboThbl

MP-OBOPYOOBAHWE aomKkHO COOTBETCTBOBATH Creayowmum TpeboBaHnam:

a) cpeactea (KOHTPOSNb) AOMKHbI obecneduMBaTb rapaHTMIO TOro, YTO BbiOpaHHbIi(ble) npeaen(bl)
0TOOpaHHOro pexxuma paboTbl He MNpeBblweH(bl). ATOT KOHTPONb ByaeT HesaBucum oT Bxoga ONMNMEPATO-
PA (oTHocuTenbHO pa3smepoB MALIMEHTA, maccbl unu nonoxewus) unu AomkeH 6biTb npoeepeH MP-
OBOPYOOBAHUMEM, 4uto6bl 00HapyxuTh nobyto oumbky Bxoga OMEPATOPA;

b) c6poc Kk HOPMAJIbHOMY PEXXNMY PABEOTbI otHocutensHo YIM u dB/dt nomkeH ObiTb BbINOMHEH
aBToMaTuyeckn ¢ usmeHeHunem NMALMEHTA,;

¢) MP-OBOPYLOBAHWME pomxHO oBecneunTb MHOPMaLMen OTHOCUTENBHO 3anpoca O NpaBUSbHbIX
3HayeHusax YIM [cm. MHCTPYKUUI MO SKCMNNYATALUUN B 6.8.2, nepeuncneHrue jj)].

51.101.2 HOPMAJIbHbIN PEXXUM PABOTbI

Ona MP-OBOPYOOBAHWNA, koTopoe He cnocoBHO K onepaumnmn Ha ypoBHsX Bbilue HOPMAJIbHOIO PE-
XXUMA PABOTHI, kak onpeageneno B 51.102 n 51.103, Ha NAHENN YMNPABJTIEHUA gonxHbl ObiTb NOKa3aHbl
HexapakTepHble NPU3HaKu pexmma paboTbl unu makcumansHoro BbIXOOA MPAOVIEHTA, unu nonyyYeHHbIX
3HaveHunin YIM.

51.101.3 PEXKMM KOHTPOJIA NEPBOIO YPOBHA

MP-OBOPYOOBAHUE, koTopoe o6ecneumaeT nposeaeHune onepauuii B PEXXMME KOHTPONA MEP-
BOIO YPOBHA, kak onpeaeneHo B 51.102 1 51.103, 4OMKHO BLINONHATL crneayowue TpeboBaHus:

a) Mepep Havanom Ka)aoro NpocMoTpa uaeHTuukaumsa pexxuma paboTsl, ONpeaeneHHoro Makcumarb-
HbIM 3Ha4YeHneM BbIXOOA MPAOVEHTA ansa npocmoTpa, u npegckasaHHoe 3HadveHue YIM, kotopoe byaet
haKkTMYECKM NPUMEHEHO B TEYEHUE NPOCMOTPA, AOMKHbI ObITh Noka3aHbl Ha MAHEIA YIPABITEHAA.

b) Ecnu 3Hayenue BbIXOOA TPAOVEHTA unun YIM, KoTOopoe ynpasnseT NPOCMOTPOM, TaKkoe, Kak BXOA,
B PEXXMM KOHTPOINA NMEPBOIO YPOBHA, Torna BHumanue ONMEPATOPA aomkHO 6biTb 06paLleHo K 3T0-
My yCrnoBuio, oTo6paxxeHHoMy Ha MMYIIBTE KOHTPOJIIA. OtyeT pexuvma paboTbl UM 9KBUBANEHTHBLIX JaHHbIX
JOIMKEH ObITb HEOTBEMINEMOI HYaCTbIO AAHHBIX U300paxKeHNs.

¢) NpeaHamepeHHoe gencTeue oneparopa byaetr HeobxoaMMO, AN TOro YToObl BOWTU B NEPBbIi YPO-
BEHb KOHTPONMPYEMOTO pexumMa paboThbl.
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51.101.4 PEXKMM KOHTPOJA BTOPOI'O YPOBHA

MP-OBOPYOOBAHUE, He npegHasHauyeHHOE ANA HOPManbHOrO UCNONb30BaHWUA B G0nbHULE, KOTOpOEe
ncnone3yiot 8 PEXKMUME KOHTPOIA BTOPOIO YPOBHA ana 3Hadvenui BbIXOOA MPAOVEHTA vnu YIM,
kak onpeaeneHo B 51.102 n 51.103, AOMKHO COOTBETCTBOBATL Clneaylowmm TpeboBaHusam:

a) JomkHbl ObITb NPEAYCMOTPEHbI CneLmanbHble Mepbl 6e3onacHocTH, 6e3 cobnioaeHnsa KOTOPbIX He-
BO3MOXeH Bxoa B PEXKUM KOHTPOINA BTOPOIO YPOBHSA. 3Tu mepbl 40MKHbI BKNOYaTh B cebs ykasaHus
OMNEPATOPY 0 ToM, uTO ycrnoBusi paboTbl NOTEHLMANbLHO ONACHBI U YTO OHWU HEAONYCTUMbI AN HOPMAJbHOTO
KNMHUYECKOro UCNonb3oBaHuA. CneuuanbHblie Mepbl 6€30MAaCHOCTU AOMKHLI NPeAYyCMaTPUBAaTL BO3MOXXHOCTb
BBEAEHUA AAHHOIO pexxiMma paboTbl TONLKO HA OCHOBAHUK aBTOPU3aLMK (NOATBEPXKAEHUA NMYHOCTU) OTBET-
CTBEHHOTO0 MEAMLIMHCKOTrO paboTHUKA U ObiTb 0A406pEHbI COrMacHO MeCTHbIM TpeboBaHuaMm. CneumanbHbie
Mepbl 6€30NacHOCTU AOIMKHBI BKMOYaTh B cebs npumeHeHune 6noKUMpPOBKM KIOYOM, KOMOUHUPOBaHHYIO 6NOKK-
POBKY, NPOrpaMMHbIN Naporib UNK Apyrue CPeAcTBa 3aLUUThbI.

b) Mepea HayanoM Kaxxgoro NPOCMOTPA AOMKHLI ObITb ONpeAeneHbl peXxuMbl paboTbl B COOTBETCTBUM C
MakcumansHbeiM FlPAJVEHTOM BbIXO[OA v 3agaHHbIM 3HaueHuem YTM, KoTopble 40MmKHbI KOHTPONMPOBATb-
€A B Te4eHUe NpoCcMOoTpa u ObITb NokadaHbl Ha MYIbTE YINPABIIEHUA.

¢) Otuer BbIXOO MPAOUEHTA unu YTM, KOTOPbII KOHTPONMPYET 3HAYEHUA NPOCMOTPA U SKBUBANEHT-
Hbl€ AaHHbIE, AOIDKEH ObITb HEOTHLEMITEMON YaCTbIO AAHHLIX U300PAXKEHUS.

d) MHaukauus ans OMNMEPATOPA pormkHa Bkno4varb B ce6A MHopmaumio, YTo 9KCnyaTauuoHHbIe pe-
XUMbI ABASAIOTCA NOTEHLMANbHO ONACHLIMU U YTO 3TN PEXUMbI HE AOIMKHLI NPUMEHATLCA ANA HOPMAarbHOIo
KAIMHWUYECKOro MCNONb30BaHUS.

e) MP-OBOPYJOBAHUE pomkHO ObITb 006ecneyeHo cpeacTBamMmu AN YCTAHOBKU pPerynupyeMbix npe-
aenos (8 PEXKMME KOHTPOINA BTOPOIO YPOBHSA) BbIXOOA TPAOVUEHTA unu pasnuyHbix Tunos YIM,
KoTopble He MoryT perynupoBatbcsi ONNIEPATOPOM, ecnu OH He MMEET COOTBETCTBYIOLLUX NOSTHOMOYMNMA.

*51.102 3awmra NnpoTUB Ype3MepPHbIX HU3KOYACTOTHLIX NONEeN, NPON3BeAEHHbIX CUCTEMOW
rpagveHTa

Hu3Ko4aCTOTHLIE MONS, NPOU3BEAEHHBIE CUCTEMOM FPaiMeHTa, NPEACTABIEHbI B HACTOSILLEM CTaHAapTe
C U3MEHEHUSIMU, LieSTb KOTOPbIX — MPEAO0TBPALLUEHNE CEPAEYHOTO UNKU NeputepunHOro Bo3OYKAEHUS HepBa
(NBH) (3PPEKTUBHAA ONINTENIBHOCTb CTUMYJA > 20 mc).

51.102.1 OrpaHuuyenus BbIXOAA TFPAOVUEHTA

MP-OBOPYOOBAHWUE gomkHO npeaoTBpaTuTh cepaevHoe Bo3byxaenne NALIMEHTA B nio6om pexu-
me pabotel. MP-OBOPYOOBAHUE 80MKHO MMHUMU3UPOBATL BO3SHUKHOBEHWE HEBLIHOCUMOTO nepudepuinHo-
ro Bo3byxaeHust Hepaa (MBH) MALUMEHTA npu nio6om pexxmume paGoTbl.

MpumeyaHune — MP-OBOPYAOBAHWE, koTopoe oTBevaeT TpeGoBaHUAM, NPUBEAEHHBIM B CREAYIOLMUX
MOANYHKTaX, MPUHUMAIOT YAOBMNETBOPSAIOLMM 3TUM UENsSM Npu YCnoBuUU AOCTUXEHWA GanaHca ¢ AWarHOCTUYecKon
3 PEKTUBHOCTBIO.

[nsA HacToALero ctaHaapra NPUHATO, YTO

- (MBH) — ceHcauusa akTuBaLumn HEPBHOW CUCTEMBI U3-3a NEPEKNIOMEHNA rPaaneHTa,

- noporoebli (MBH) — Havyano ceHcauuum,

- GonesHeHHsIl (MBH) — ypoBeHb nopora vyscteutenbHocTH MALIMEHTA, KOTOpbIN A0MKHBIM 0Gpa3om
COO06LLEH 1 MOTMBUPOBAH,

- HeBbIHOCUMBIIi (NMBH) — ypoBeHb, Ha kotopom MALIMEHT nonpocut, utoObl npoueaypa o6cneaoBaHus
Obina 3aBepLUEHa HEMEATIEHHO,

- cepaevHoe Bo30yxaeHne — MHAYKUMA CMELLEeHUA CepaeyHOro putmMa unu Apyron cepaeqHon apuTtMmm.

MP-OB0OPYOOBAHUE f0m«HO MUHUMM3MPOBATL BO3HMKHOBEHME BonedHeHHoro (MBH) 8 HOPMAIJIb-
HOM PEXWME PABOTbI.

51.102.2 Npepgenbl ana BbIXOAA NTPAAVUEHTA

B aTom nognyHkTe npeaens! BbipaXeHbl UK kak anekTpuyeckas obnacts E, BbI3BaHHAA B NaLUEHTe U3-
MEHSAOLLUMMCS MarHUTHbIM NOMEM rpagueHToB, UnNu kak dB/dt Hopma USMEHEHUSA MarHMTHOTO NONA B TEYEHUe
MEPEKIMIOUYEHUSA TPAOVIEHTA. Mpeaensl dyHkuun 3OGEKTUBHON ONIMTENBHOCTU CTUMYNA ls efr
SOPEKTUBHAA ONMNTENBHOCTL CTUMYINA npounnioctpuposaHa Ha pucyHke 101 Ana BOMNHbI HEKOTOPbIX
dopm.

McnbiTatenbHble YCNOBUSA, UCNOMNBb30BAHHLIE ANA AEMOHCTpAUMKU K 3TUM npeaenam, onpeaeneHbl B
51.105.2.

16



FOCT IEC 60601-2-33—2011

51.102.2.1 Mpeaensl, NpegoTBpaLLaoLLmne cepaeqHoe Bo30yxaeHue
YT06bl 3aUTUTLCA OT CepaevHOro Bo3by)KaeHus B Kaaom pexume pabdotel, TPAOVEHT BbIXOOA
Bcex TPAOVEHTOB BIOKA gomkeH yaoBnNeETBOPATh

E< %
{1—exp(——s’§ff ]}

roe ts,ef,— SOOEKTUBHAA ONMUTENTIbHOCTE CTUMYIIA, mc;
E — anekTpudeckoe none, Bo30yxaaiLuee rpagmeHT nepekniodenmnsa, B/m.
Mockoneky MP-OBOPYOOBAHWME npeaocrasnaet FIPAOVEHT CUCTEMbI BCEIO TEJA, atoT npeaen
MOXET ObITb 3aMEHEH

dB/dt < 27(1’
{romf 55"}

rae dB/df— HopMa n3aMeHeHns MarHuTHOro nons B TedeHne NEPEKNIOYEHUA MTPAOVNEHTA, Tn/c;
ts o — SPOEKTUBHAA ANTUTENIBHOCTb CTUMYIA, mc.

51.102.2.2 Mpeaensl, npegoTepallaoLme nepudepuinHoe Bo3dyxxaeHue Hepsa (MNBH)

Mpeaenbl BbIXOOA TPAOVEHTA nnu AomkHbl ObiTb OCHOBAHbI HA pe3ynbTaTax 3KCNepUMEHTaNbHOIO
UCCNeaoBaHUs YernoBeka, Kak ONnMCaHo B NEPEUNCIIEHUM a) STOT0 MOAMYHKTA, UK AOMMKHbI COOTBETCTBOBATL
3HaYeHUsM, KaK 3asiBreHo B nepeuncrneHdun b) aToro NnoAnyHKTa.

a) HenocpenCTBEHHO YCTaHOBMEHHLIE NPeaen.l

Mpegnensl, cBs3aHHble ¢ yMeHblUeHneM MBH, ans cuctembl rpagmeHTa no6oro Tuna MoryTt 6biTb OCHO-
BaHbl HA HENOCPEACTBEHHOM ONpeaeneHn Npyu UCCnegoBaHum Ha 406POBONbLAX U MOTYT ObiTb CrEAYIOLLUMU:

- ana onepauun B8 HOPMANbHOM OMEPALIMOHHOM CIMOCOBE cuctema rpagueHTta gosmkHa pabo-
TaTb Ha ypOBHe, KOTOPbLIA He npeBbiwaeT 80 % u3 HenocpeaCTBEHHO YCTAHOBIIEHHbLIX CPEAHUX MOPOrOBbIX
MBH, un

- ana onepauun B NEPBOM YPOBHE YIMPABINEHUA OMNEPALNOHHBIM CMMOCOBOM cucrema rpa-
AWeHTa fomkHa paboTaTb Ha YPOBHE, KOTOPbIN He npeBbiwaeT 100 % u3 HeNoCpeaACTBEHHO YCTaHOBIEHHbIX
cpegHux noporosbix MNBH.

Kpome Toro, nccnenoBaHme MOXET UCMONb30BaTLCA, YTOObI NONyYnTh KOS DULUEHTLI BECOMOCTU ANA
kaxxgoro MPAOVMEHTHOIO BJTOKA, nogxogswero ana ucnonb3osaHusa B koHtpone BbIXOOA TPAOVUEHTA
(cm. 51.102.2.3).

Cnoco6, npu KOTOPOM HEMOCPEACTBEHHO YCTAHOBIEHHbIN NOPOrosbin MNBH 1 ko3 dULUMeHTb BECOMO-
CTU ObINKM NOMyY€EHbI NPU NCCNEA0BaHMU AOOPOBONLLA, AOIMKEH COOTBETCTBOBATL YCIOBUSAM, 3aAABNIEHHLIM B
51.105.1.

3Tu npeaenbl n KO3IPDULMEHTLI BECOMOCTU HE AOMKHbI ObITh MPUMEHEHbI K CUCTEMAaM rpaaueHTa apy-
TMX TUNOB, €CNU TaKWe TUMbl HE UMEIOT OCTATOYHO NMOAOOHYIO KOHCTPYKLMIO.

b) 3HayeHna no ymonyaHuio

Koraa Hukakoe npsMoe onpeaeneHue npegenos He nony4veHo, npegensl BbIXOOA MTPAOVNEHTA ana
HOPMANBHOIO PEXXUMA PABOTbI (L01) u PEXXUM KOHTPOINA MEPBOIO YPOBHA (L12) 6yayT B 3aBu-
CUMOCTHM OT Apnblka [ kak onpeaeneHo B 6.8.3, nepedncnenune ee)] He BoMbLUE 3HAYEHNI, YCTAHOBIEHHbIX HUXKE:

L12=1,0rb (1 + 0,36/ L o );

L01=08rb(1+0,36/ g ),
rae tg o — IPPEKTUBHAA ANUTENBHOCTb CTUMYIIA, mc;

rb — peobasa, npuseaeHHas B Tabnuuye 102, Tn/c.

L01 n L12 Tak xe, Kak rb, AOMKHbI ObiTb BbIPaXeHbl UMK Kak anekTpuyeckoe none E, B/m, unu kak CKO-

POCTb USMEHEHUA MATHUTHOIO MONA, dB/dt, Tnlc.

T a6 nwuuya 102 — 3Ha4yeHus peobasbl Yepes TUM CUCTEMbI FpajgueHTa

Tun cucTembl rpagmeHTa rb, BbIpaXeHHblii kak E, B/m b, BblpaXeHHbli kak dB/dt, Tn/c
MPAOVEHT CUCTEMbI BCEIO TEJIA 2,2 20
CI'IELll/IAJ'IbHI::IVl Ll,EJ'IEBOl7I PAOVNEHT CU-| 2,2 He npumensaerca
CTEMBI
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PucyHok 103 paet rpaduyeckoe npeacraeneHue npegenos ana BbIXOOA TPAOUNEHTA gna TPAON-
EHTA CUCTEMbI BCEIO TEJIA, cBszaHHbIX C cepaeyHbIM Bo3byxaeHnem v nepudepuitHbiMm Bo3byxaeHnem
HepBa, BblpaxeHHbIX B dB/dt kak dyHkumn SPOEKTUBHOMN ANUTENIEHOCTU CTUMYNA.

Mpepensl ana nepudepuiiHoro Bo3dyxaeHna Hepea BbIXOOA NTPAOVUEHTA ana HOPMAJIBHOIO PE-
YXUMA PABOTBI (LO1) n PEXXUM KOHTPONA NMEPBOIO YPOBHA (L12) FPAOVEHTA CUCTEMbI BCEIO
TEJA, BbipaxeHHble kak dB/dt, Tn/c npotus t,, Mc. MNpeaen 51.102.2.1 ana cepaeyHoro Bo3GY>KAeHNs npu-
BEeAEH AN CPaBHEHNS.

dBldt, Tnic
104
AW
~
\\
N,
~
N
103 A
=~ <1 Kapanoctumynsiums
N AN
NS \\
N REIAY
102 NN N
\\ \\
\‘ H M
LO1 T A SN S SHEY
101
102 1071 100 10°

Is e MC

PucyHok 103 — lNMpeaensbl Ans cepaedHoro n nepudepuinHoro Bo3byxaeHnsa Hepsa

51.102.2.3 KoHTpone TPAOVUEHTA BbIXOOA

MP-OBOPYOOBAHUE pomnxHo ynpaenate TPAOUEHTOM BbIXOOA 3HayeHnem O cuctembl rpagueH-
Ta Tak, YTobbl OHO He MpeBbICUNO Npeaensl ANA nepudepuinHoro Bo3byxaeHus Hepea. 3HavyeHne O JOMKHO
6bITb NONYyYEHO UMK B3BELLEHHbLIM KBapaTHbIM AONOMHEHNEM OT 3HayeHus O makcumanbHoro BbIXOOA MPA-
OVNEHTA kaxgoro TPAOVEHTHOIO BITOKA, nnu fomkHeiM o6pa3oM yTBEPKAEHHLIMU anbTepHATUBHLIMM
npasunamu CyMMUPOBaHNS. YpaBHEHWE, BblpaXKaloLee 3HaYeHne KBagpaTHoro AononHeHus, dyaer

0= (w0)* .

rae w; — koapduumeHT secomoctn B TPAJMEHTHOM BITOKE.

KoacbduumeHTbl BecoMocT Ans E-nonein Bcerga paBHbl eanHuue, KO3MMUUNEHTBI BECOMOCTU ANs
dB/dt npeactasnenbl B Tabnuue 103. 3HaveHus KO3pPULMEHTOB BECOMOCTM, NONYyYEHHbIX NPSIMbIM onpeae-
NeHneM unun Apyrumu JomKHbIM 06pasomM yTBEPXKAEHHBIMU CPEACTBAMM, MOTYT GbiTb CNONb30BaHbI.

Ta6nuua 103 — KoachpuumMeHT BECOMOCTU ANs CYMMUPOBAHUS MakcumanbHoro eeixoaa O uepes FTPAJVIEHTHbLIN
BJIOK

KoadbcbumumeHT Becomoctu
Tun cuctemsl rpagueHTta
Wpp? W g? Wy ®

MPAOVEHT CUCTEMbI BCEIO TEJA | HeBbinonHeHne 3HavyeHui 1,0 1,0 1,0

LinnmHapuyeckme marHuTbl 1,0 0,8 0,7

OmMnupuyeckme onpeaeneHus 1,0 b b
CMELUMATBHbLIN LJ,EJ'IEBOVI TPAJN- | HeBbinonHeHne 3Ha4YeHUn 1,0 1,0 1,0
EHT CUCTEMbI OmMnupuyeckme onpegeneHus 1,0 b b

MpumeyaHue — KoahduumeHTsl BECOMOCTY Ans Nonsi E SBNSIOTCA BCErAa paBHbIMU e4MHULE.

AWyp, W, g, Wy r — K03thMLMEHTEI BECOMOCTY Yepes MPAOVEHTHBIN BJIOK B 3aBUCMMOCTY OT OpUeHTaLmm
FPAD,VIEHTHOFO BJIOKA otHocutenbHo cuctembl koopamHat MNALMEHTA ¢ ocamu AP (nocneaytowumin), LR (cnesa
Hanpaeo) n HF (ronoea kK Horam).

b3HaueHnst k03 NULMEHTOB BECOMOCTH, NOMYyYEHHbIX NPSIMbIM ONPEAENeHeM Unu ApyruMI A0MKHBIM 06pasom
YTBEPXKAEHHBIMW CPEACTBAMU, MOTYT GbiTb MCMOSb30BaHbI.
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* 51.103 3awura ot PY usnyyenun

51.103.1 NpepenbHbie 3HAYEHUA TeMnepaTyp

MP-OBOPYOOBAHWME g0mKHO OrpaHMYnTb BHYTPEHHEE NOBbILLEHNE TeMNepaTypbl TENa U OrpaHNYnUTb
NPOCTPAHCTBEHHO NOKAaNM30BaHHbIe 3Ha4YeHus Temneparypel B Tene NALUEHTA a0 sHaueHuin, npuBeaeHHbIX
B Tabnuue 104, orpaHnunBas napaMmeTpbl NOCNea0BaTeNbHOCTU NynNbca U orpaHnyneas PY-usnyyenue.

Tabnuuya 104 — TemnepatypHble Npegens

FOCT IEC 60601-2-33—2011

MpocTpaHCTBEHHO NOKaNW3oBaHHbIE
Pexumbl Nosbuuietine TeMnepatypHble npeaernsl, °C
TemnepaTtypbl
paboTbl o
Tena, °C
lonosa Tynosuule KoHeuHocTH

HOPMASbHbLIN 0,5 38 39 40
KOHTPOJSIb MEPBOIO YPOBHA 1 38 39 40
KOHTPOJTb BTOPOIO YPOBHA >1 >38 >39 >40

3HauyeHuns, yaoBneTBOPSIOLLME NpeaenbHbIM 3HaYEeHUsIM TEMNEPAaTYp U TEMNEPaATYPHOMY NOBLILLEHWIO,
MOTyT ObITb AOCTUTHYTHLI OrpaHudeHnem YIM, kak onpeaeneHo B 51.103.2.

MpumMmeyaHune — TpeboBaHus, kacatowmecsa PYU-usnydeHus, npeanonaratot, 4To TeMnepaTtypa, BNaxXHOCTb U
npoyune ycrioBUs oKpyXatoLlieid cpefibl COOTBETCTBYIOT pekoMeHaaumusam U3FTOTOBUTETA.

Ona JOCTYMNHbIX MNMOBEPXHOCTEWM npumeHsiOT TemnepatypHble npefernbl B COOTBETCTBUU C
IEC 60601-1. ina oueHkn CM. LenecoobpasHoOCTb.

51.103.2 Npepensl YNMM

MeToabl U3MepeHnin Anst AeMOHCTPaLUK cornacusi ¢ aTumm TpeboBaHusimm onucatbl B 51.105.3.

B Ttabnuue 105 npeacTasneHbl guanasoHbl 3HaveHuin YIM BCEIO TEJA, YIM YACTU TENA, YNM
FOJTOBbI 1 mectHana YMM. Mpeaenbl YMM ykasaHbl 4ns HOpManbHOro pexumMa padoTbl U NEpBOro YPOBHS
ynpaBsneHus pexxumMomM paboTel. [na BTOPOro ypoBHS ynpaBneHUs peXxmmoM paboTbl Npeaesnbl He yKasaHbl.
OTW npegenbl OTHOCAT K OTBETCTBEHHOCTU MECTHOTO FOCYAapCTBEHHOTO HAbnoAaTenbLHOro0 CoBeTa, KOTOPbIN
paspeLuns ero UCnosnbL30BaHue.

YIMNMM BCEIO TENA MNAUMEHTA — 3to 3HadyeHue YIM, ycpeaHeHHoe Ha maccy Tena NMALUMEHTA B
Lenom.

YIMM YACTW TENA HasbiBalor maccy NALUMEHTA, koTopas noasepranacb BO3AENCTBUIO. JTa Mac-
ca MNALUMEHTA nony4aetcs B npeaenax addpektuBHoro o6bema PY-nepeaatowient karywwku. 3pdhekTuBHbIM
o6vemom PY-nepeaatowen katywku byaet Tot 06beM, B KOTOPOM He Bonblue yeM 95 % U3 NONHON NOrMOLLEH-
HON PY-3HEprun COXpaHAaeTcsa B rOMOreHHOM Marepuane, KOTOpbli 3anonHsaer 06bemM, 06bIMHO AOCTYMNHBIN
ana NMALMEHTA.

Macca ans onpeaenexnua YIM FOJIOBbl aomkHa ObiTb Maccoi ronoBbl, NPUGNWKEHHON C NOMOLLBIO
noaxoaswen mogenu. Macca ansa onpeaeneHua mectHon YIM gorkHa cocraensatb 10 I

Tabnuuya 105 — MNpeaens YMM

YcpefiHeHne BpeMeHn 6 MUH
YINM BCE- YNM YACTH YIMNM Io- MecTHee YIM
o TENA TENA J10BbI
YacTb Tena, KoHeuHo-
ObnacTb Tena Bce Teno noaBeprHyTas lonosa lonosa TynosuLye posly
BO3AeUCTBUIO
Pexumel paboTbl Br/kr B/kr Br/kr Br/kr BT/ kr BT/ kr
HOPMAJBbHEIN 2 2—102 3,2 10b 10 20
KOHTPO/Ib NEPBOIo YPOBHA 4 4—102 3,2 100 10 20
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OkoHyaHue mabnuubi 105

YcpenHeHve BpeMeHmn 6 MUH
YMNM BCE- YNM YACTU YMNM ro- M VM
ro TENA TENA NOBHI ecTHbie
Yactb Tena, KoHEuHo
O6nacTb Tena Bce Teno noABeprHyTas lonoea lonoea TynosuLye H -
BO3AENCTBUIO cm
Pexumbl pabotbi Br/kr Br/kr Br/kr Br/kr Bt/ kr Bt/ kr
KOHTPOIb BTOPOIO YPOBHA >4 >(4—10)2 | >3,2 >1QP >10 >20

KopoTkuin cpok YIM

YCTaHOBMEHHbIX 3HaYeHuUI Gonee Yem B Tpu pasa

Mpeaensl YINM 3a no6ble 10 ¢ nepnoaos He AOMKHbI NPEBbILATL YBENUYEHNS

a8 InHammnyecKknin Npegen ¢ OTHoLWeHeM «BbicTaBneHHas macca NMALUMEHTA/ macca MALUEHTA»:
HOPMAbHbIV PEXXUM PABOTbI:
YIMM YACTW TEJIA = 10 Bt/kr — (8 BT/kr BbicTaBneHHas macca NMALMEHTA/ macca MALUUEHTA);
PE>KUM KOHTPONA NMEPBOIO YPOBHA:
YINM YACTW TEJIA = 10 Bt/kr — (6 BT/kr BbicTaBneHHas macca NALUNEHTA/ macca MALUUEHTA).

b B cnyuasix, B koTopbix 0pBUTa HaxoauTcs B 0BnacT mManeHbkoii JIOKANIbHOWM (MECTHOW) PY MEPEOAIOLLEN
KATYLLKW, cnegyeT o6patnTb BHUMaHue Ha obecnevyeHne Toro, Y4To, TemnepaTypHOe NoBbIlLeHe orpaHuyeHo 1 °C.

Ona YINM BCEIO TEJA 3HaveHus B Tabnuue 105 genctBuTENbHBI NpU TEMNepaTypax OKpy>KakoLlen
cpenbl Hxe 24 °C. MNMpu 6Gonee BbICOKUX TeMNepaTypax 3TU 3HAYEHUS AOMKHbI ObiTb YMEHbLUEHbI B 3aBUCK-
MOCTW OT (hbaKTUYECKON TemnepaTypbl U BNAXHOCTU OKpyXatowen cpeabl. CokpaweHue npegenos YIM ana
Temnepatyp OKpyXaloLlen cpefbl 3anyckaeT HEHOPMUPOBaHHYIO TemnepaTtypy. HeHopmupoBaHHas Temne-
patypa 25 °C anga otHocutenbHon BnaxHoctn meHee 60 %. [ns kaxabix 10 % yBennyeHuin oTHOCUTENbHOWN
BNaXHOCTW, NpeBbiwaowmx 60 %, HEHOpPMUPOBaHHas Temnepatypa cHwkeHa Ha 0,25 °C (Hanpumep, 24 °C
npu 100 % oTHOCUTENbHOW BNaXXHOCTU). [INs KaXKA0ro NOHWXEHUs TemnepaTypbl OKpyXatoLen cpefbl, KOTo-
poe npesbiwaeT YIM-ymeHbliatowyio temnepatypy, npeaen YNM BCEIO TEJIA gomkeH 6biTb CHUXEH Ha
0,25 Bt/kr go tex nop, noka YIM paeHo 2 Bt/kr unu 0 Br/kr gna PEXKUMA KOHTPOINA NEPBOIO YPOBHA
uwnn ans HOPMAJIBHOIO PEXKUMA PABOTbI cooTBETCTBEHHO.

Ha pucyHke 104 nokasaHo rpacuyeckoe npencraBrneHne TpeboBaHUil B 9TOM NOAMYHKTE.

YIM, Br/kr

h=100 %

T
36

40
T,°C

PucyHok 104 — Cokpatienue npegenos YIM BCEIO TEJIA npu BbICOKUX TeMnepaTypax U BMaxHoOCTu
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Kpueble nokasbiBaloT 3aBucumoctb npegenos YIMM BCEIO TENA u okpyxatowein Temnepartypsl T ana
TPEX 3HaYEHU OTHOCUTENBHOI BRAXHOCTH h. HikHne kpuebie: HOPMATbHBIA PEXXUM PABOTbI; BepxHue
kpusble: PEXXMM KOHTPONA NEPBOIO YPOBHA.

51.103.3 Koutpons YINMM

Ons skcnosuumm obvemHon PY nepepatowen karywku MP-OBOPYOOBAHWME nomkHo ynpasnate YIMM
FOJTIOBbI, YNMM YACTW TEIA u YINM BCEIO TENA.

Onsa akcnosuuumn nokanbHow PY nepeparowen karywku MP-OBOPYAOBAHWE apomkHO ynpaenatb
mecTHoin YIM u YIM BCEIO TENA.

MpumeyaHune 1—B 3aBUCMMOCTH OT PaKTUHECKU 3afaHHOW IKCNO3ULMK, onpeaeneHHoik pasmepamu PY nepe-
Jatoweit katywku u MALUMEHTA, a Takke ero nonoxeHneMm 0THOCUTENbLHO KaTylkn, oguH U3 acnekros YMM 6Gyaet orpa-
HUYMBaIOLLMM PaKTOPOM, KOTOPbLIA ycTaHaBNMBaeT MakcumarnbsHyo AoNycTUMYIO NepeaaBaemMyto sHepruio PY-kaTyLwku.

MpumeyaHune 2— TpeboBaHua K uHgmkayum YINM ykasaxsl B 51.101.1.

* 51.104 3awmTta oT BO34ENCTBUA NOCTOAHHOrO MarHUTHOrO NonA

MocTosiHHOEe MarHuTHoe none MP-OBOPYOOBAHWA npeactasnser coboi cuny pabouero MarHUTHORO NOASA.

[na noCTOAHHOrO MarHUTHOTO MOSA NMPUMEHSIOT CReayoLLMe npeaensl pexvumos paboTbl, kak onpeae-
nexHo B 51.101:

a) HopmanbHbiin pexxkum paboThbl BKMOYAET B Ce0A 3HAYEHUS NOCTOSAHHOTO MAarHUTHOTO NONS, PaBHOTO
UM HKe Yem 2 T.

b) PEXXUM KOHTPONNA NMEPBOIO YPOBHSA BkniovaeT B ceba 3Ha4E€HUA NOCTOAHHOTO MarHUTHOTO NOA
BbiLLE, YeM 2 T 1 paBHbIE UK HXKe YeM 4 T. BBy NOCTOAHHOIO xapakTepa 3Ha4e€HUn NOCTOAHHOTO MarHuUT-
HOTO Mons MOHSITUE «NpeAHaMepeHHOe AeNCTBME onepatopax» Ans exoga B PEXKMM KOHTPONA NEPBOIO
YPOBH#, koTopbim ynpasnsiioT, He TpebyeTtcs. Bee aeincTausi oneparopa, uHGopmMauus, BbiaaHHAA NALUEHTY, 1
HabnioaeHne 3a nauueHTamm, kak onmcaHo B 6.8.2, nepeuncnexme bb), A0mkHbI ObITb NPeACTaBNEHbI.

¢) PEXKMM KOHTPONA BTOPOIO YPOBHA, KOTOpbIM YNPaBRAIOT, BKNIOYAET 3HAYEHUS NOCTOAHHOIO
MarHUTHOro Nons Bbile Yem 4 T B U3OLEHTpPE.

51.105 MeTOoabl AEMOHCTpPALMKN B COOTBETCTBMU C TPEOOBaHUAMMN

51.105.1 NMpsamoe onpeaeneHue npeaenos BbIXOMA rpaagueHTa

Korpa npeaensl BbIXOOA TPAOVNEHTA ocHOBaHbl Ha NPSAMOM U3y4YeHUM OnpeaeneHusl, YCroBus u3-
YYEHUS U NPOUCXOXKAEHUSA NOPOra AOMKHbI BbINONMHATL TPEOOBAHUS 3TOr0 NOANYHKTa. M3yueHune fOmKHO npo-
XOAUTb Ha YenoBeke-gobpoBonbue. HabnogaembiM napameTpomM A0rmkeH 6biTb noporosbii NBH.

Mpumevanune —Iloporosui [BH onpefeneH B 3TOM cTaHJapTe Kak Ha4ano ceHcawuuu.

M3yyeHune omkHO BbiTb 0POPMIEHO B BUAE SICHOTO OMNpeaeneHHOro NpoToKona, BKIoYaloLWwero nepuoj
oby4eHus Ha YenoBeyeckux 0ObeKkTax u TeCT HA BOCMNPOU3BOAUMOCTb ONbiTa. TUMOBOW pa3mep AOIDKEH CO-
CTaBnATb, N0 KpaliHei mepe, 11 06beKTOB. B penpe3eHTaTUBHbIE NPOTOKONbI A0MKHbI ObITb BKNIOYEHbI 06Cne-
[OBaHUA HOPManbHbIX 340POBbIX B3POCHbIX Ntoaen 060Mx Nomnos.

Y106kl 0xBaTuTh BCE nosuuyumn MALMEHTOB, xyawume no3muun gomkHbl ObiTh onpeaeneHbl Ans OgHON
SPOEKTUBHOW ONMUTENBHOCTU CTUMYIA 1 oaHoro [o6poBoNbLa MOLLAroBbIM CMELLeHneM 106po-
BOMbLA B FPAAMEHTHOI CUCTEME.

YT106bI OXBATUTbL BOJHBI BCEX DOPM, CYLLECTBYIOT TPU BapuaHTa:

a) Nopor AOIMKEH ObITh 3apernCTpMpoBaH AN BOJH BCEX NPEACTABEHHbIX POpM,

b) nopor gomkeH BbITb 3apErMCTPUPOBAH 4SS BOSTH CUHYCOMAANBHON uUnu TpaneuenaanbHon GopmMbl U
32BUCMMOCTb Nopora ot (POpM BOMHbLI ANSA BOMH Apyrux opM AOIMKHA ObiTh BbIBEAEHA U3 COOTBETCTBEHHO
YTBEPXAEHHOW MOAENN unu

C) Ans BOMH Bcex ¢hopM nopor Byaer nNpeanonoXuTENbHO PaBHbIM 3aperncTpupoBaHHOMY ANsl BOJIH
hOpMbl CMHYCOMAbI UMK Tpaneuouaa.

Uro6bl 0xBaTUTL Lienbli AnanasoH SGGEKTUBHOWM AMUTENBHOCTU CTUMYIA, AonycTUMblii cu-
CTEMOW rpagueHTa, No KpanHen mepe, TPU 3HAYEHUSA U3 AECATM AOMKHbI ObiTb NPOBEPEHbI 40 Makcumyma
npu KNMHUYECKOM auanasoHe. BO3MOXHO npuMeHeHue uHtepnonsaummn pesynsratoB. Bce TPAOVNEHTHDBIE
BJTOKU pomkHbl GbITb NPOBEPEHBLI UHANBMAYANbLHO, U KOFAAa HUKAKOro BO3BYXXAEHUS1 He JOCTUTHYTO MaKCu-
ManbHbiM BbIXOOOM MPAOVEHTA, kombuHaumm asyx unu tpex N’PAOANEHTHbBIX BNOKOB omkHbl ObITh
NPOBEpPEHbI, NO KpaHein mepe, B 04HOM Groke Npu MakCMManbHOM BbIXOAE.
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Ana kaxkaon npoBepeHHoN hOopMbl BOMHLI rpaaueHTa, ang kaxaoro FrPAOUEHTOIO BJIOKA u kaxaon
3PPEKTUBHON ANMUTENBHOCTU CTUMYIIA cpeatuii noporosbiii NBH aomkeH GbiTh NoONyyYeH us noporo-
BbIX 3Ha4Y€HUI, HabngaeMbix y 06pOBONbLA B HAUXYALLEM PACNONOXEHUMN.

Pa3snuuus B nopore ans Ton xxe camon opmbl BonHbl B FTPAJVUEHTHOM BJIOKE, Habniogaemble npu
M3y4eHun, MOryT ObiTb UCMONbL30BaHbI Kak 6asucHble AN KO3MMULIMEHTOB BECOMOCTH.

OTt4er No 00y4YEHUIO HA YernoBeveckUx 0ObeKkTax AOIKeH ObiTb AOCTYMHLIM NOCHE 3anpoca Anst KOH-
Tpons Ha Mo6GOM MCMbITATENLHOM CPEACTBE, KOTOPOE COOTBETCTBYET TPEOOBAHMSAM HACTOSAILLETO CTaHAApTa.
OT1yer fomkeH TaKkke ObITb JOCTYNMHBIM A5 MIOOOro HALMOHANLHOTO PErynNUpyIOLLIEro opraHa, B KoTopbiin MP-
OBOPYAOBAHUE koMMmep4yeckn pacnpeaeneHo nocne sanpoca.

STOT OTYET JOIMKEH COAEPXaTb, KAK MUHUMYM:

- (hopMy(bl) BOMHbI U 3¢hPEKTUBHBIE ANUTENBHOCTU CTUMYNA;

- napaMeTpbl, UCNonb3yemble€ A5 onNMcaHusA BbiXoaa rpagueHTa;

- HauxygLuee pacnonoxeHue godposonbues B MP-OBOPY1OBAHUY;

- Aemorpaduyeckme 0Cob6eHHOCTU A0OPOBONLLIEB;

-4ucno o6poBONbLEB;

- NPOTOKON 00yYeHus;

- 3HaYeHUA HabnogaeMbIX NOPOroB BO3OYXAEHUS;

- npsiMoe onpeaeneHue TpeboBaHuit nopora Bo30yaeHust;

- onMcaHue MOAENU UCMNONbL30BaHMS BbIBOAA Mopora Ans (popM BOJHbI, KOTOPbIE HE NPOBEPEHbI (ecnu
apyrue);

- TpeboBaHua K03a(ppuumeHTa BECOMOCTH.

51.105.2 Onpepgenenne makcumanbHoro BbIXOOA TPAOVUEHTA

3apava onpepeneHus.

Ona kaxxgoro FPAANMEHTHOIO BJIOKA npocTtpaHCcTBEHHbI Makcumym BbIXOOA TPAANEHTA B O6Bb-
EME UCCNEOOBAHUA normken 6bith onpeaened B MAKCUMATBHbLIV YPOBEHb U3MEHEHWA MPAOU-
EHTA, ucnonb3ya unm BonHy ¢opmbl, kotopasi obecneunaercs MP-OBOPYJOBAHUEM ansi KnMHM4eCKOro
UCMNONbL30BaHMWSA, UMW BOSIHY CUHYCOMAANbLHOW MNu TpaneuenaansHon popMbl. 3TO onpeaeneHne BbIMUCHSET-
€S N0 NEPEYNCIEHUIO @) UMK UCNbITAHMEM MO NepevucneHuio b) cneayiowm obpasom.

a) OnpegeneHne uccneaoBaHns BeIYMCNEHNEM

Korga BbIXO[ TPAOVNEHTA BbipaxeH B dB/dt, BblMUCNEHNE MOXET ObiTb OCHOBAHO HA FEOMETPUM TOKOB
YTEUKM rpaMeHTHbIX KaTyLueK, NCnosb3ya 3akoH buo-Casapa.

Koraa BbIXO4 NTPAOVEHTA BbipakeH B £, BbIYMCNEHUE MOXKET ObiTb OCHOBAHO HA reOMETPUMN TOKOB YTeu-
KM rpagMeHTHbIX KaTyLlek C UCMOMb30BAHMEM MAarHUTOCTATUYECKOTO BbIPAKEHUS AN MArHUTHOTO BEKTOPHOIO
noteHumana A. Haykums anekTpuyeckoro nonsi E — oTpuuaHue npou3BoaHON BPEMEHN MUHYC PaaNEHT anek-
TPOCTaTMYECKOro NoTeHLMuana us3-3a anekTpuyeckux 3apsgos. 3Ha4YEeHUA rpaaMeHTHON MHAYKUMM peobasbl anek-
TPUYECKOrO Nons, KOTOpble MCNONb3YIOTCA ANns Bbiumucnenns L12 v LO1 n npuseaeHbl B Tabnuue 102, asnaiotca
Camoi BbICOKOIM BENUUYUHOM IMNEKTPUMECKOIO NONS, onpeaensaeMon BHyTPU MM Ha 0AHOPOAHOMN (NPOBOAMMOCTL
= 0,2 Cwm/m) npocTom reomeTpudeckon mogenu NALUUEHTA, Hanpumep, umnuHap paaguyca 0,2 M ansa Bcero Tena,
UMIMHAP UK SANUNcoua Anst rofloBbl KATYLLKU. DnekTpuieckoe none AormkHO ObiTb BLIMMCAIEHO No hopmyne

E=—0A/dt-Vo,

rae A — BEKTOPHbIA MarHUTHLIA NOTEHLMAN M3-3a TOKA B KaTyLUKaX rpaguenTa;
@ — 9neKTPOCTaTUYECKUI NOTEHLMAN U3-3a ANEKTPUYECKOro 3apsaaa (kak ganee onucaHo B pasaene 15).

Opyrue noaxoasiume mofenu (Tuna HeOAHOPOAHLIX MOAENEN) MOryT NPOM3BOAWUTL Pa3fNU4YHbIE MOPO-
roBble 3Ha4YEeHUs1 MEKTPUYECKOro MONs U MOryT UCMONbL30BATLCA KaK anbTepHaTUBbLl, €Chn 3TO OnNpasAaHo
MN3FOTOBUTEJIEM.

MarHuTHbI BEKTOPHbIV NOTEHLMan Ansi NPAMbIX MMHEWHBIX CErMEHTOB MOXET ObITb BbIMMCIEH B 3aKPbI-
TOu chbopme U 3aTEM CYMMUPOBAH (KaK BEKTOPHbIE KOMMOHEHTbI).

MpoTokon pe3ynsTatoB AOIDKEH COAEpPXaTh:

- pesynbrarbl usmepennss OGbEMA UCCIEQOBAHNA n koopanHaTbl €ro rpaHuL.

Hy>xHO cO0OLWMTL AaHHbIE A4St KAXKAO0T0o uH,uMBu,uyaanoro MPAOVEHTHOIO BNOKA:

- MaKkCUMarbHbIi rPaaneHT cunbl G, .. G

- 3HaueHne MAKCUMATIBbHOIO YPOBHFI I/I3MEHEHVIFI FrPAOVEHTA,

- 3HaYEHMe BPEMEHHOIO ckata, npoucxoaswee ot nepekniodenna MPAONEHTHOIO BJIOKA mexay mak-
CUManbHbIMU yKa3aHHbIMU cunamm rpagunerHta B MAKCUMMAJTIbHOM YPOBHE N3MEHEHUA MPAOQUEHTA, mc;
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- 3HaveHue BbIXOOA NIPAOVEHTA (dB/dt unu E);

- KOOpAMHATbLI MECTONONOXeHNA MakcumansHoro BbIXOOA MPAOUEHTA,;

- Aetanu Moaenu Ansi HeOAHOPOAHOW NPOBOAWMOCTM NALMEHTA, €CNU UCNONb3YETCS.

b) Onpeaenenune BbIXOOA NTPAANEHTA npu ucnbitaHum

UcnbiTaTenbHble cpeacTaa:

1) Mpoekt NMOUCKOBOW KATYLLKMA

MOUNCKOBbBIE KATYLLKW aomkHbl ObiTb NOCTPOEHBbI TakK, YTOObI MOIMKU ObiTb U3MEPEHBLI TPU OPTOro-
HanbHbIX kOMNoHeHTa BbIXOOA MPAOVMEHTA (OekaproBckue unu uunuHapuydeckue). Hanpumep, Tpu He-
3aBUCUMbIX OPTOrOHaNbHbIX anemeHta MONCKOBOW KATYLLKM MoryT 6biTb MOCTPOEHbI B 0BLUEM LiEHTpe.
3710t npoekt MONCKOBOW KATYLLKW nossonsieT usMepsaTb Kaxablii HE3aBUCUMBIN KOMNOHEHT BbIXOOA
MPAOUEHTA, He Tpebysi NOBTOPHO Npoueaypbl U3MEPEHUS.

Kaxabiii anement MOUCKOBOW KATYLLKU 6yaet kpyrmbiM 1 6yaeTr manbiM oTHocutenbHo TPAU-
EHTHOIO BJTOKA npu ucnbitaHum, 4tobbl rapaHTUPOBATh TOUHOCTbL. AnemenT MOUCKOBOW KATYLLKU co-
CTOUT U3 N NOBOPOTOB NPOBOAA C paanycom r. OceBas ANMHA KaTYLLKU JOIDKHA ObiTb MeHbLue Ha 20 %, Yyem
ee anameTp. dnemeHTsl MOUCKOBOW KATYLLKU aomkHbl 6biTh He 6onblue yem 50 MM B snamerpe. OTser
anementa MOUCKOBOW KATYLLKU gomxkeH 6biTh OnpeaeneH BuMMCHEHNEM unm uameperneM. MrHoBeHHoe
3HaYeHne KoMnoHeHTa dB/dtf koakcuana ¢ anementom MOUCKOBOW KATYLLKA AomkHO GbiTh ONpeaeneHo
OT NUKOBOTO HaNpshkeHus V. ;, BbI3BAHHOTO B KATYLLKE K 3TOMY BPEMEHWU NEPEMEHHbBIM MarHUTHbLIM MOTOKOM

| dBAdt| = |V .,/ (nT-r?)]|.

Hanpumep, Tunuunbiii anement MOUCKOBOW KATYLLIKW coctosn 6bl u3 15 noBOPOTOB MEAHOrO Npo-
BoAa tonuwmHou 0,6 MM Ha cTepxeHb AnameTpoMm 50 MM (r = 25 MM) C ANUHOW NOAYYEHHON KPYrnown Ka-
TYLKN NpubnuautensHo 9 MM. BbidaBaHHoe HanpsbkeHue B 200 MunnueonbT Torga npueeno 6bl K 3HAYEHUIO
dB/dt = 6,79 Tn/c koakcuanos MOUCKOBOW KATYLLIKW.

Kakabiii otaenbHblii anement MOUCKOBOW KATYLLKU 6yaet npeactasnsaTh eAuHULLY aTTEHI0ATopa, Ko-
TOpas gomkHa ObITb kKanuOpoBaHa, YToObl 00eCneYnTb Ty XXe Camyl0 YyBCTBUTENbHOCTb ANA KaXXA0ro u3 ane-
meHToB MOMCKOBOW KATYLLKW. CurHanbl otaenbHbix anementos MOUCKOBOW KATYLLKU aomibl 6biTb
pacnonoeHbl naparnnenbHO K O1oKy, y KOTOPOro BbIXOA ABASETCA KBAAPATHLIM KOPHEM CyMMbl KBagpara Kax-
[0ro Bxoa. STOT OOk AOMKEH NPEACTaBUTL €ro BbIxoA Kak Hanpsbkenne NMOUCKOBOW KATYLLKW. daktop
YYBCTBUTENbHOCTH CBSA3bIBAET HanpsbkeHne MOUCKOBOW KATYLLIKU V, , co 3Hauennem dB/dt, Tn/c, kak

V,,¢= S dB/dt .

0o

coil

MuHUManeHyto YyscTBUTENbHOCTL 0,01 B/Tn/C pekoMmeHayloT n3mMepsTb Kak amniuTyabl curHana B 06-
nacrax manoro dB/dt (B ananasone 1 Tn/c).

2) Kanu6poska MONCKOBOW KAT YLLK

Kanu6poska MONCKOBOW KATYLLKW Heobxoguma, 4ToObl USMEPUTL €€ (haKTOP YYBCTBUTENLHOCTU S.

3) YCTpoiiCcTBO M3MepeHUst HanpsXKeHnst

YCTPOACTBO MCMOMb3YET M3MEPEHUE HanpshkeHus, BeisBaHHOe B NMOVCKOBOWM KATYLIKE, kotopoe
AOMKHO UMETb BLICOKUIA UMNEAAHC M AOCTATOYHYHO MOSIOCY NPOMYyCKaHusl, YTo6bl NPeaoTBpaTUTL ocnabneHune
curHana, Hanpumep ocuunnorpad xpaHeHus.

MsMepuTensHoe yCTpPONCTBO HanpsxkeHus (ocumunnorpad xpaHeHust) 4OMMKHO BbITb PACNONOXEHO B Me-
cTe, rae obecrneyeHa TOMHOCTb €ro NoKa3aHuii U HeT BNUSTHUS MarHUTHbLIX NONe.

Hanpsxkenne MOUCKOBOWM KATYLLKW gomkHO BbiTh CBA3aAHO € YCTPOHCTBOM M3MEPEHUSI HaMpsike-
HUA MOCPEACTBOM BbLICOKOTO kabens umnegaHca; Hanpumep, Butas napa, 4tobel n3bexars Wyma Ha dopme
BOJIHbI, KOTOPAsi MOXET ObITb MCMbITAHA C KOAKCHanbHbIMK Kabensmu. Beixogsl MTOVNCKOBOW KATYLLKN mo-
ryT GbITb CBA3aHbI ¢ ocuunsiorpacoM NOCpeACTBOM aHanoroBoro yCTpoicTea OUNLTPOBAHUSA, KOTOPOe MakK-
CMMarnbHO YMEHbLUAET KOMMOHEHTbI YaCTOTbl NEPEKNIOYEHNUS, ANA UCNONMb30BAHUS yCUNUTENen rpaguenTa,
NepeknioYatoLLEro anekTponmMTaHus.

4) YCTPONCTBO MO3WULMOHNPOBAHMUSA (MOMELLEHNS)

CpeacTtea No3nLMOHUPOBAHNA AOMKHBI 06ECNEUYnTh pasmeLLeHne U BbipasHnBanHne MOVCKOBOW KA-
TYLWKW B marHiTe u nogaepxaHue yCTom4uBOCTM U BOCCTAHABNMBAEMOCTU €€ pacnonoXeHus. YCTPOHCTBO
JOJIDKHO paspeLLmMThb NosnumoHnposaHe NMOVUCKOBOW KATYLLKU sesne no OBbEMY MCCNEQOBAHUS.

N3mepeHus:

NamepeHusa npoeoaaTt B npegenax OBbEMA NCCIEOQOBAHUA ans kaxaoro eanHuyHoro MrPAIVNEHT-
HOTO BITOKA ¢ ucnonb3osanuem hopMbl BOMHbI, KOTOpyto o6ecnevmsaer MP-OBOPYOOBAHUE ans knuHu-
YEeCKOro UCNonb30BaHNA, NN rPagueHTa CUHycouaanbHON unu TpaneuenaanbHoi hopMbl BOMHBI.
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1) BbIKNOYaOT UMM MaKCMManbHO YMeHbLUalT paguodactoty (PY) nepegarduka, 4toObl NpegoTspa-
TUTbL BMELLATENbLCTBO.

2) Boikntovatotr Bce FTPAOVNEHTHDBIE BJTOKW, npexae yem ucnbitbiBaTb MPAOVEHTHBIY BIOK.

3) Beoaat FTPAOVEHTHbBIV BOK 8 MAKCUMAINBHbIA YPOBEHb M3MEHEHWA MPALUEHTA ¢ no-
BTOpPAIOLENCa (POPMON BOSHbI.

4) Mepemewator MONCKOBYIO KATYLLKY B npegenax OGbEMA MCCNEOOBAHNA B MecTononoxe-
HWe, Fae HanpsbkeHUe MakCuManbHo.

5) NamepsioT nuk, oLEHMBAIOT V,,; HaNPsHKEHUS MONCKOBOW KATYLLKW B 3TOM MECTOMOMOXEHMMN,

6) 3HaueHne BbIXOOA MPAOVEHTA pomxHO GbiTb ONpeaeneHo Kak

dB/dt=V,,/ S.

MpoTtokon pesynsraTos

OBLwme napameTpsbl: U3amepeHue
- u3MepeHus obbema UCCnenoBaHUst U KOOPAUHAT €T0 TPAHULL .......cvveritreerererrreestiesseeesseenseeens M;
- 3HayeHne MAKCUMAJIbHOIO YPOBHA MSMEHEHUA MPAOVEHTA B
TPAOVEHTHOM BITOKE .....ooiitiiitiieectiiie sttt et e e ee ettt e e s e bbb sreenbe s e b e ne e s enn mTn/m/Mc.

MpencraBneHHbIe AaHHbIE ANA Kaxaoro nHausuayansHoro MPAOJVEHTHOIMO BNOKA:

- MakcuMmarbHbIA rpagueHT cunbl G, .., G. U e

- 3HaueHWe BpeMeHu ckata npu nepekniodeHnn MPAJVEHTHOTO BITOKA mexay
MaKCUMarnbHbIM YKa3aHHbIM rpagueHTomM cunbl 1 MAKCUMANBHBIM YPOBHEM
USMEHEHUA TPALMEHTA ..ottt

- KOOpAMHaTbl MECTONOMOXEHUA MakcumansHoro BbIXOOA MPAOVEHTA ..

- 3HaveHue BbIXOOA TPAOUNEHTA OB/ ...

51.105.3 OnpeaeneHue cMeleHUA IHEPrUM paguovacToThbl

51.105.3.1 Temnepatypsbl

TemnepaTypHble npeaensl, onpegeneHHsie B 51.103.1 MOryT ucnonbL30BaTbCA, YTOObI NONMY4UTL 9KBUBA-
NEeHTHble nNpeaensl Ana onepaunoHHblx napametpos MP-OBOPYOOBAHUA. 310 onpeaeneHne AOSHKHO UC-
Nonb30BaTh 9KCNEPUMEHTANbHbIE JaHHbIE UMW YUCMOBbLIE METOAbI (HANPUMEP, KOHEYHbIE METO/bl AMEMEHTA).

51.105.3.2 Onpeaenenue YIM

YMM BCEIO TEJA gomkHa ObiTb onpeaeneHa nsMepeHuem nornoweHHon PY-aHeprum n maccenl MA-
LUMEHTA, ocHOoBaHHOI Ha 3HayeHuu, BBeaeHHOM OMEPATOPOM, unu Ha apyrux nogxoaswmx cpeacraax.
MornoweHHas PY-sHeprus, onpeaeneHHas MP-OBOPYAOBAHUEM, aomxHa ObiTb NpOBEpPEHa U3MEpPEHNEM
C MCMOSb30BAHUEM OAHOIO U3 METOAOB, ONPEAENEHHbIX HWKE, UM SKBUBANEHTHOrO.

YIMM YACTW TEJIA pomkHa 6biTb onpeaeneHa ot YIMM BCEIO TENA, npumeHas yTBEpXKAEHHbIe Teo-
peTnyeckne Unmu aMNUpUYeckne moaenu, cesassisaowme YN YACTU TENA ¢ usmepennem OGbEMHOW PY-
MEPEJAILLEN KATYLLKW, maccy NMALUMEHTA u pasmep u nonoxenue NMALUVEHTA. Moaxoasawas moaerns
Ansa onpeaeneHus BelcTaBneHHon maccol MALUMEHTA, Hanpumep, gomkHa moaenuposatb Teno NMALUEHTA
pa3Ho0Bpa3HbIMI OAHOPOAHLIMK UMnuHApamu. Pacnpeaenenne MAKCUMATIBHOW YMM MoxeT 6biTh onpe-
JerneHo TEOPETUYECKUMU MOAENAMU UK IKCNEPUMEHTOM.

MpuknagHas mogens B cnyqae YMM YACTU TENA u MAKCUMATBHOW YIMM pomkHa 6biTb yTBEpM-
JleHa Npu CPaBHEHWUM 3HAYEHUMN, NOSYYEHHBIX U3 MOAENN C TEMU hurypamm, KOTOPbIE HEMOCPEACTBEHHO J10-
CTYMHbI AN U3MEPEHNa (Hanpumep, TeMnepaTypHoe pacnpeaeneHue B (paHTOME).

CooTBETCTBUE AOIMKHO ObiTh OnpeaeneHo NpoBepkaMu U3MeEpEHUN, UTO NOATBEPXKAAET onpeaerneHue
YIMM no Bcemy auanasoHy aHeprun, MP-OBOPYOOBAHWE cnocobHo rapaHTupoBaHHO 6e30nacHO A0CTaB-
NSATL onepauuio B ykasaHHblx npeaenax YMNM.

MpuemnemMble MeTOAbI ANA onpeaeneHnn NOrnoLeHHoW PY-aHeprum — 310 «MMNYNbCHO-9HEpreTuYe-
CKWUI METOA» U «KANOPUMETPUHECKUI METOAY.

MMNyNbCHO-9HEPreTu4eCKuin MeToa

a) JononHuTenbHble onpeaeneHuns:

yron OTKNOHEHUS: Yron, Ha KOTOPbIN OTKMOHAETCA MaKPOCKONMYECKUA BEKTOP HAMarHUYEHHOCTU aaep
npu BO34ENCTBUU HA HUX UMNYNLCOM PY-uanyvenns.

Pra pakowan 2 (Prorwrarg 2)- NnkoBas aHeprua PY-usnyyenus, nocrynaiowan Ha Bxoa PY-katywku, koraa

i
OHa Harpy»eHa TecT-06bekTom Ne 2.

Porpaxenras 2 (Preflected 2)- TMKOBasA aHeprus PY-usnyuenns, otpaxexnas ot PY-kaTyLuku, koraa oHa

Harpy>eHa TecT-06bekTom Ne 2.
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Prpouas 2 (Pother 2): MKkoBas aHeprusi PY-uanyyenuns, NornoweHHas unu paccesHHas rae-nubo B cu-

cTeme, korga PY-kaTywika HarpyxeHa Tect-oobektoM Ne 2. Hanpumep, B KBaapaTtypHOi cucteMe, NuTaeMon
yepes YETbIPEXBXOAO0BLIA Pa3sBETBUTENb, — 3TO NUKOBAsA MOLWHOCTL PY-u3nyuenus, nogasaemas B 3KBUBA-
TNEHTHYIO Harpysky.

Py6rerra (Pobject): Yucras sHeprua PY-uanyyenus, nornoweHHasn Tect-oobektom Ne 2.

[o]
oil): HMCTan sHeprus PY-u3nyyeHus, nornoLeHHan nepeaatolien KaTywkon npyu oCTmxe-

P
HWUKN yKa3aHHOro yrna OTKNnOHEeHuA.

KaTyLKnN (PC
Pnam,omaﬂ 1 (Prorwarg 1): TMKoBas sHeprua PY-usnyyeHun, nocrynaiowias Ha exoa PY-kaTywiku, koraa

OHa Harpy>xeHa TecT-06bekTom Ne 1.
Porpaxenran 1 (Preflected 1): MNKOBaA aHeprus PY-nsnyueHns, otpaxeHHas ot PY-kaTywiku, koraa oHa
Harpy>xeHa TecT-06bekTom Ne 1.

Prpoyas 1 (Pother 1): [KkoBas aHeprus PY-u3nyueHus, nornoLLeHHas unu paccesHHas rae-nubo B cucre-

Mme, korga PY-kaTyLuka npakTUYecku He HarpyxxeHa. Hanpumep, B KBaapaTypHOW cUCTEME, NUTAEMON Yepes
YeTbIPEXBXOA0BbLIN pPa3BETBUTENb, — 3TO MUKOBasi sHeprus PY-usnyveHus, nogasaemas B 3KBUBANEHTHYIO
Harpy3ky, koraa KkaTyLuka HarpyeHa Tect-oobektom Ne 1.

B,: Haykumus MarHuTHOM coctasrnsiowen PY-nons, ucnonsayemoro ans nonyyvedus MArHUTHO-PE-
30OHAHCHOTO n3obpakeHus u B CNEKTPOCKONMMU.

b) UcnbiTatenbHoe 06opyaoBaHue

Tect-06bekT Ne 1

Tect-06bekT Ne 1 ucnone3yetcs npu KanubpoBKe YINoOB OTKMOHEHWA M onpeaeneHun notepb B PY-
KaTyLLKe WMMNYNbCHO-9HEPreTUYECKUM MeTOAOM. TecT-06bekT Ne 1 3anonHsaeTca matepuanom, usobpaxeHue
KOTOporo Moxet ObiTb nonydyeHo MAMHUTHO-PE3OHAHCHbBLIM OBOPYOOBAHWEM, HO npoBOAMMOCTb
maTtepuana aomkHa 6bitb MeHee 0,003 Cwm/M. Bnarogapst HU3KOW SNeKTpUYecKkon NPOBOAUMOCTU NoTepu B
00beKTE HE3HAUMTEMbHbI, YTO NO3BONSET USMEPSTL NOTEPU HEMOCPEACTBEHHO B PY-kaTywke, obecneunBas
npu aToM npeHebpexmmo Manbie notepu B cucreme. TecT-06bekT Ne 1 gomkeH uMeTb U3ndYecku Marble
pa3mepsbl (M0 CPaBHEHWUIO C ANWMHON BOSHLI PY-n3ny4enns) n komnaktHyo opmy. Ero o6bem gomkeH 6biTbh
meHee 250 mn. COOTHOLLUEHME MAKCUMAamnkBHOro0 U MUHUMANbLHOTO pasMepoB TecT-o6bekta Ne 1 He AormkHO
npesbIwarb 3.

TecT-06bekT Ne 2

TecT-06bekT Ne 2 — 3710 061bekT, YIM KOTOPOro onpeaensieTcs UMNYNbCHO-3HEPIETUMECKUM METOAOM.
Harpyska Ha PY-kaTyLuKy, cosaaBaemasn 06LeKTOM, 4OMmKHa ObITb TaKOW e, Kak Harpyska, cosgasaemas npu
o6cneagosaHumn MALMEHTA.

Ans YNM BCEIO TENA — macca NALUUWEHTA u ana YNM MONOBbl — macca ronosbl MOryT ObiTb Ha-
3HAYEHbl KaK 9KBUBANEHTHBIE MACChl 9TOr0 (paHToMa.

¢) Mpoueaypa nsamepeHun

1) MamepeHus nukoBomn aHeprum PY-usny4yeHus MoXXHO NPoBOAUTL C MOMOLLLIO ocuunnorpada, obecne-
YKBAIOLLErO M3MEPEHNE NapameTpoB OJHOKPATHLIX U PeAKO MOBTOPSAIOLLUXCH UMNYIbCHLIX CUTHANOB C NOMO-
COW MPOMyCKaHWsA, MPEBbILLAOLLEN YacTOTy PY-usnyyeHusa He MeHee yem B 5 pas, u ABOWHOIO HanpaBNeHHOro
OTBETBMUTENS, HANPaBNEHHOCTb KOTOPOro npesbiwaet 30 aB.

CoefuHUTE HanpaBsfeHHbIA OTBETBUTESNL, ocuunnorpad u apyrue npubopbl AN M3MEPEHUs dHEprun
C MOMOLLbIO KOAKCHarbHbIX MMHUIA Nepeaayun, UMeloWmMX BoHOBOE conpotusneHme 50 Om, kak nokasaHo Ha
pucyHke 105 nnu pucyHke 106. MNonHoe BxogHoe conpoTusneHue ocuunnorpada gomkHo 6biTb paBHO 50 Om.
Ocuunnorpac aomkeH ObiTh pasmeLLeH Tak, YTOObl UCKIIOYUTL BIMSHUE HA HETO HABOZOK U MarHUTHOTO MONS.
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JluHua nepepaum

Keappatyp- |—
BY-ycunurens | | Aeynanpas- - BY @
MOLLHOCTY TIGHHBIA BU-paseeran- -KaTyiwl
oTeeTBUTEND | Tens -
Prapaowan \Kauan 9KBUBANEHTHOM
Harpyskn
O P OTpaxeHHasn
A npoyas
Ocuunnorpad

MpunmeyaHue —Ha cxeMe He NpuBefeHbl cornacytoue Harpysku 50 OM Ha Bxoge ocyunnorpada.

PucyHok 105 — Cxema namepeHwnii YIM kBagpaTypHOI KaTyLUKW UMNYNbCHO-9HEPreTUYECKUM METOA0M

BY-ycunurens
MOLLIHOCTU

Aeynanpas-
neHHbii  —BY-karywka
OTBETBUTENDb

Ocuunnorpad

P,

napaiowias

O Porpaxentian

MpumMmedaHune —Ha cxeme He NpuBeAeHbl cornacyowme Harpysku 50 OM Ha Bxoge ocuunnorpada.

PucyHok 106 — Cxema usmepeHuit YINM nuHeRHON KaTyLKN UMNYNLCHO-3HEPreTUMECKUM METOAOM

2) MNpoueaypa nsmepeHus
LLAT 1: pasmectutb TecT-06bekT Ne 1 B usoueHTpe MP-OBOPYNOBAHUA.

LLUAT 2: npokanuGpoBaTb yron oTKNOHeHus. [orkeH ObiTb UCNONb30BaH CTaHAAPTHLIA MeToa, obecne-
ynBaemblii kaxabim W3FOTOBUTEJIEM (TEXHUYECKMMM W/Unu NPOrpaMMHbLIMKU CpeACTBamMu), YTOObI YCTaHO-
BUTb YrOn OTKINOHEHUS, Tpebyemblii ANs AAHHOTO BbLIOPAHHOrO TMNA CKaHUpOBaHUs. Mpu usmMepeHnax sHeprum

¢ TecT-06bekTamm Ne 1 n Ne 2 gormkeH UCnonb30BaTbCs OANHAKOBbLIN YTON OTKIIOHEHUSI.

LLUAT 3: 3anyctutb BbipaboTKy nocnegoBaTenbHOCTU MMNYNLCOB PY-u3nyyeHusa ana ckaHMpoBaHus, Bbl-
OpaHHoi ans uamepenunsa YIM. Yo6eantbCa B TOM, YTO BPEMSA CKAHMPOBAHUA AOCTATOMHO ANS NPOBEAEHUA
HEOBX0ANMbIX U3MEPEHUI, UM YCTAHOBUTL CKaHMPYOLLEe YCTPOWCTBO B PeXXMM GECKOHEYHOro NOBTOPEHUA

nocnegoBaTtenbHOCTU MMNYINbLCOB.

LLAT 4: namepuTb NUKOBLIN pasMax Hanpsikenusi orubaioweli PY-konebanuii (Npsmoii, OTPakeHHOW M

NpoYmnX) ANA KaXI0ro UMMynbca B 4aHHOW NOCMEA0BaTENbHOCTU.

LLAT 5: usmMeputb ocnabneHue aHeprum B NMHUM Nepeaadn mexay kaTtyLkon Ans o6cneaosaHus Tena

U ocuunnorpada U B KaHasne 9KBUBATNIEHTHOW Harpy3ku.

LLUAT 6: npeoBpasoBaTb pasMepbl HANPSXKEHUA NUKA-K-NUKY B 3(hDEKTUBHYIO SHEPIUIO B NUKE Nyrnbca.

S deKkTUBHAA SHEPrUA B NUKE Nynbca, MSMEPEHHOM B ocuunnorpade VPPZ/SZO,

rae Z, — XapakTepHblit MMNeAaHC NUHUKM Nepeaayu (BX0AHOW MMneaaHc ocuunnorpada),
Vpp — UW3MEpPEHHOE HanpPs>XeHUe NMuKa-K-rnuky.
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PaccyumaHHas nukoeas sHepaus 0omKkHa 6bimb rpeobpasosaHa 6 UKoy 3HePaUlo, PUBeOEHHYH KO
8x00y PY-kamywKu ¢ y4emom KoaghguyueHmos ocnabneHus nuHuu nepedayu u KoaghguyueHma ocnabne-
HUS HanpasneHHo20 ocyunnoepadga.

Hns keabpamypHoli PY-kamywiku

Pnadafowaﬂ = me X a1/33;

P ompaeHHas =P rm/ (62 33);

Pnpoqra,cl= Pom/a4,

a0e P, — nadaroujas sHepeus, usmepeHHas Ha exolde ocyunnoepacpa;
— OompaxeHHas dHepeus, usMepeHHas Ha exole ocyunnoepacga;
— «fpoYasy sHepaus, usMepeHHas Ha exode ocyunnozpacha;

af "_ ppakyuoHHoe ocnabrneHue sHepeuu (He 8 Oeyubenax) nepedosoeo cyenHoe2o npubopa sHepauu;

a, — (ppakyuoHHoe ocriabneHue sHepauu (He e Oeyubenax) ompax)eHH020 CUEenHO2o npubopa enacmu;

a; — (ppakyuoHHoe ocnabnerue aHepauu (He 6 deyubenax) nuHuu nepedadu mMexdy kamywkol mena
U CcUernHbIM npubopom;

a, — ocrnabreHue Mexo0y chukmusHbIM MOPMOM 2py3a U ocyunnoegpagom (= 0 ona nuHelHol PY-
nepedaroweli Kamywku,).

B nurHuu nepedadu ¢ paccoenacoeaHHbIMU JIUHEelUHbIMU Kamywikamu ocnabneHue eo3pacmaem e 3a-
8LICUMOCMU OM cmerneHu paccoenacoeaHus. AelicmeumernbHoe ocnabneHue a 8bi4ucisaiom rno ghopmyrne

a=a, (R2 + I(2R),

e0e a, — ocnabneHue npu nonHoM coenacosaHuu;
R — HanpskeHue nocmosHHOEe OMHOWEeHUEe B0JIHbl.
[Tukosyo sHepauo PKamyw,(u, 02r1I0WEHHYIO HEerozpyxeHHOU kamywkol, ebiMUCIIIom 1o ¢gopmyre
P Kamywku =P, nadaowas 1~ P, ompaxenHaa 1~ P npodas 1°

OTMeHaIOT, YTO P naiouas 1+ Potpaxenman 13 Prpouas 1 MONYYEHbI N3 3KCNEPUMEHTa, MCTIONb3YIOLLEro TECT-
06bekT Ne 1. Mocne Toro, kak HavanbHbIe pasMmepbl caenaHbl Ha TecT-00bekT Ne 1, ux NOBTOPAIOT, MCNONL3YA
TecT-00bekT Ne 2. Yaansaior TecT-00bekT Ne 1 u3 kaTyLwku, nomeLaiot TecT-o6bekT Ne 2 B 3oUeHTpe ckaHepa
u nostopstoT LA 4 n 6. ToT e camblil yron HakOHEYHUKA J0IMKEH OblTb MCMOSML30BaH ANA TecT-06bekTa
Ne 2, kak 6bln ucnonb3oBaH Ans TecT-00bekta Ne 1. BbluMCRSIIOT NUKOBYIO 3HEPrUiO, NOrMOLWEHHYIO TeCT-
obbekTom N2 2, Pog. o0 (Pobject)

P

o6bekma P

nadaiouwjast 2~ P ompaxeHnnasi 2~ P npoyas 2~ P KamywKu-

3Haq4enusl Ppagaiowas 22 Pompaxennas 2 U Prpouas 2 MOMyYeHbl 6 pesynibmame uamepeHuti ¢ ucnbimamers-
HbIM 06bEKMOM 2, a P, mywky ko20a PY-kamywka HazpyxeHa Ha mecm-o6bexkm Ne 1.

IMocne 3aeepuwieHuss NepeqUCeHHbIX U3MepeHull u eblducneHull Heo6xo0umMo paccqyumamp 3HepP2ulo
umnynbca PY-usnydeHus, noznowieHHylo o6bekmom, Onsi yezo onpedenums cpedHee 3HadeHue UMIYIb-
coe 0119 Kax0ol ¢hopmbi 8 ummnynbCHOU nocnedosamensHOCMU U HAtMuU 3KkeueaneHmMHyio 0numenbHoCmb
NPSMOY20/IbHbIX UMITY/IbCO8, UMEIOWUX Me Xe yPO8HU NnUK0osol MOWHOCMU, 94mo U nocsiedoeamenbHoCMb
oyeHusaeMbIx UMITyIIbcos. Oma onepauust 00/kHa bbimb 6biNoHeHa 0na Kax0020 muna umiynbCcos 6 UM-
nynbcHoll nocnedosamenbHocMuU (Hanpumep, 0ns umnysscos 90° u 180°). SxeusaneHMHbIe NPSAMOY201bHbIe
uMrynbCbi OOIMKHbI UMEMb Me e MUKO8YI0 MOWHOCITIb U 3HeP2ui0, 9mo U oueHuseaemble umnyibcebl. [1po-
00IKUMEbHOCMb MPAMOY20fibHO20 uMIyibea Wi poy,. . ONpedensemcs UHMezpUpPOsaHUeM 1o 6peMeHU UM-
nyneca mazHumHol cocmaenaowel PY nons B, A‘J) npueedeHHo20 K MUKOBOMY 3Ha4yeHuio B, .

W _IBdt
npsamMoyea B2
1nuk

Hanpumep, umnynbc muna sinc (unu sin ©/0) npubnu3umernbHO 3KeueaneHmMeH o 3Hepauu rnpsmo-
Y207rIbHOMY UMITYTIbCY, UMEIOWEMY My Xe NUKO8YI0 MOLUHOCMb U My e OnumesibHOCMb, PasHyIO NoJI08UHE
OnumensHOCMU 0CHOBHO20 Nenecimka.

SHepeuro umnynbca U, ebiqucnsiom o ¢opmyre
Ui =P ob6bekma W,

npamoye’
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Obuwyto cpeldHIon MOWHOCMb PcpeoH, no2510WEeHHy0 06bEKMOM npU onpederneHHoM nepuode rnoemo-
peHust umnynbeos TR, 8bI4UCAIOM KaK CyMMY 3Hepaull 8cex UMryrnbcos, OMHECEHHYIO K nepuody ux nosmo-
peHus

XiVi
Pepeon=Tr -

Hna nocnedosamenbHocmeli umnynbcos, ede nepuod ux rnosmopeHus MoYHoO He onpedeneH (Hanpu-
mep, 0ns oOHOKpamHbiX nocnedosamenbHocmeli), 06uiyt0 CPEOHIO MOWHOCMb 8bIYUCIAIOM KaK CyMMYy
3Hepaull ecex UMITYIIbCO8, UCMO0b3068aHHbIX MPU CKaHUPOB8aHUU, OIMHECEHHYIO KO 8PEMEHU CKaHuposaHusa S

XiUi
PcpedH= ’3 .

YIIM mecm-o6bexkma Ne 2 maccoll, pasHoli M, ebryucnisiom no ¢opmyne
Yim = Pcp M.

d) Pesynbratbl usmepenuit n pacyetos YINM gosmkHbl ObiTb 3aHECEHbI B NPOTOKOA, BKIOYaloWMin B ceba
cneayloLme AaHHble AN KaXA0ro TECT-00bekTa n KaXkaon UCNoNb30BAHHON NOCNEA0BaTENLHOCTU UMNYSLCOB:

SHeprusa NUKoBas naaaiowas, Br;

SHeprua NuKoBas oTpaxkeHHas, Br;

OHeprus notepb B kaTyLuke nukosas, BT;

Mpouune notepu aHeprum (NuKoskie), BT;

dopma MMnynbCa;

MapameTpbl UMNyNbCa;

Yron (yrnbl) OTKNOHEHUS, rpaa;

MorpeLHoCTb N3MepeHnii MOLHOCTH, %;

[OnMTenbHOCTb 9KBUBANEHTHOTO NPAMOYIONbHOrO MMNYNbLCAa, MKC;

Mepnoa NOBTOPEHMA UMNYNbLCOB (BPEMSA CKAaHUPOBaHUSA), MC;

Macca Tect-o6bekTa Ne 2, kr;

Opyrue napameTpsbl, Heo6xoauMble Ana obecneveHns NOBTOPSEMOCTU Pe3ynbTaToB.

MokasaHHaa YIM, kotopas ynpaenser MP-OBOPYAOBAHUEM, He meHee uamepenHon YIMM, (y/n).

e) Kanopumerpudeckuin metog (Tonsko ana YINM BCEIO TENA NAUMNEHTA)

UcnbiTatensHoe o6opyaoBaHue

TecT-00bekT Ne 1

TecT-00bekT Ne 1 gomkeH ObiTb UCMbITATENbHBIM OOBLEKTOM, UCMONb3yEMbIM B TEYEHUE KanubpoBKku
YITOB HakOHEYHMKA M B TeyeHue onpeaeneHus nortepe PY-nepepaiowen karywku MMNynbCHO-3HEPTETU-
YeckuM Metogom. TecT-00bekT Ne 1 Oyaer 3anonHeH mMarepuanoM, KOTOpbIi MOXeET ObiTb oToGpaxeH MP-
OBOPYOOBAHNEM, HO 4ba NpOBOAMMOCTL AODKHA ObITb MeHbLue yem 0,003 Cm/M. 3TO rapaHTUPYET, YTO
noTepu paguovacToTbl 0ObEKTa HE3HAYMTENbHLI, TAKUM 00pPa3oM, U3MEPEHUS NOTEPb KATYLLUKU BHOCAT He-
MHOTO B NOTepu cuctemMsbl. TecT-o0bekT Ne 1 Byaet hmanyecku ManeHbkuM U KOMNakTHeIM no copme. Ucnbi-
TatenbHbI 00bEM 00bEKTA AOMMKEH ObITb MEHbLUE YeM 250 mn. CaMoe ANMHHOE U3MEPEHUE UCTILITATENBHOMO
0bbekTa JOMKHO ObITb HE BOorbLUE YEM B TPM pa3a camoro KOpoTKOro.

TecT-06beKT Ne 3

TecT-00bekT Ne 3 gomkeH ObiTb KOMNbLEBLIM UCMbITATENbLHLIM 06beKTOM, YIM koToporo AomkHa BObiTb
onpeaerneHa, MCnornb3ys KanopuMETPUYECKUA METOA. DTOT UCNbITATENbHBIN OOBLEKT JOIDKEH UMETb KaTyLLKY,
nogoOHyto Harpyske MAUMEHTA. Onsa onpeaeneHua YINM BCEIMO TENA ucnbiTatenbHblit 06LEKT [OMKEH
MMETb Harpy3ky, 3KBUBarneHTHyI0 Macce yenoseka B AuanasoHe 50 — 90 kr. ina onpeaenenua YINM roNoBbl
STOT UCNbITATENbHbIA 0OBLEKT AOMKEH UMETL HArpy3ku, SKBUBaneHTHble Macce ronosbl NMALVMEHTA B npeae-
nax PY-MEPEJAIOLLEN KATYLLKM FONOBEI. B nepsom cnyyae macca MALMEHTA u Bo BTOpOM cnyyae
Macca ronosbl MOTYT ObiTb Ha3Ha4yeHbl Ha baHTOM (SKBUBaANEHTHaA macca aHToma, Mequivaient)' Konbuo
JOMKHO BbITh JOCTATOYHO LLUMPOKUM, YTOOBI MONYy4nTh TECT-00bEKT Ne 1.

edH

MpumedaHune —Hanpumep, cam paHTOM MOXET BbITb 3aNONHEH BOAHLIM PACTBOPOM MOBapeHHOM ConM, KOH-
LieHTpaLums KOToporo JofmxHa obecnevnTb NPOBOAUMOCTb, MO3BOMSAIOLLYI0 NPOBOAUTL NOrpyXeHue, onpefeneHHoe Bhilue.
3anonHsALWWin pacTBOp MOXET Takke copepxarb Marepuan pasbaeneHus, Tuna xnopuaa MapraHuya. MonHblii 06beM
ucnbiTaTenbHOro o6bekTa MOXET 6bITb MeHbLLE YeM 25 1, UCMbITaTeNbHbIN 0GBEKT NONIHOCTLIO PAcroNoXeH B Npefenax
adpdpekTmBHOI obnacTn PY-nons PY-nepepatolLieii kaTywku (To eCTb reoMeTpudeckasi AJfiMHa UcnbiTatenbHOro oobekTa
MeHee 3apheKTUBHON AMNUHBI KaTYLLKK).
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TennoBasi UHEPLMOHHOCTL TecT-00bekTa Ne 3 ormkHa ObITb TakoW, YTOOLI NPEBLILUEHME €0 TeMnepary-
pbl Ha4 TeMNepaTypoi oKkpyxaioLLen cpeabl Ha 2 °C coxpaHanock B npeaenax = 5 % B Te4eHue ogHOro Yaca.

MN3mepeHune Temneparypsl

[ns namepeHus Ha4yanbHO U KOHEYHOM Temneparyp TecT-oobekra Ne 3 cneagyeT ucnonbn3osarb Npubo-
pbl C NOrPELLHOCTLIO U3MepeHust He MeHee 0,1 °C B npeaenax ot 15 °C o 45 °C. MNpubopbl He 06A3aTENLHO
JOMKHbI BbITh YCTONUMBLIMU K BO3AE€WCTBUIO PY anekTpoMarHUTHOrO M NOCTOSIHHOrO MarHUTHOTO nonei. Haun-
Oonee NnoAXOAALLMMM SABMATCA CPEACTBA U3MEPEHUI TEMNEPATYPbI HA OCHOBE TEPMONAPHLIX U TEPMUCTOP-
HbIX U3MEpPUTENBHBLIX NpeobpasoBaTenei.

f) OpraHu3auus ucneiTaHus

Pa3meLuatotr o6opyaoBaHue Anst UsSMEpPEHUs TeMneparypbl B y100HOM MeCTE Ha yaaneHun OT MarHura
(ANA MCKMIOYMEHNUA NOrPELUHOCTEN, KOTOPbIE MOMYT ObITb 00YCNOBNEHb MAarHUTHLIM NoneM) Takum o6pasom,
4yT0ObLI 06EeCcNeUYnTb BLICTPOE M3MEPEHUE TEMNEPATYPbl TeCT-00bekTa Ne 3 40 M nocne CKaHUPOBaHMUS.

[pu ckaHuposaHuu ucrionb3oeams PY-kamywky 0ns uccriedoeaHus eceeo merna; yucsno PY-umrnynbcos
dormkHo obecne4dusamb 00CMAaMOoOYHO NPOOomKUMeErbHbIL nepuod cxkaHuposarus, 0 moz2o 4mobbl mecm-
ob6bexkm Ne 3 Haepernicsi 00 memnepamypsbl, 1o KpaliiHel mepe, 8 20 pa3 npesbiuailoweli no2pewHocms rnpu-
6opa Ona uamepeHuss memnepamypbl. ObblyHO 8o30elicmeue Ha 06bekm 6 meuernue 1 4 npu YIM, pasroli
1 Bm/ke, npusodum k cpedHemy noebiuwieHuto memnepamypbi 0,86 °C (0,0143 °C/muH) npu omcymemeuu me-
nnoebix nomepb. Yem 6onblie memnepamypa Hazpeea 06beKkma, mem MeHbuUe noepewHoCMb U3MePEeHUs
rpesbileHUs memnepamypsbl, HO 607bLUe No2pPewHOCcMb, 06yCII08reHHas pocmoM nomepb menna.

g) MNpouyedypa usmeperusa YIIM

LIATI 1) YemaHaesnusaiom mecm-06bekm Ne 3 6 usoyeHmpe masHuma rnpu ebIKIO4eHHO Ll cucmeme e20
npodyea.

LAT 2) Nsamepsaiom HadaribHyI0 memriepamypy 6 KaHare MazHuma u HadarbHylo memrepamypy 6 ro-
meuwjeHuU 0119 CKaHUpOsaHus.

LUATI™ 3) Uzenekatom mecm-06bekm Ne 3 u mpu pasa nepesopadyusaiom e20 05ns ypasHosewueaHus
memnepamypbi 1o ecemy o6bemy.

LUAT 4) Namepsiom HadanbHyio memnepamypy T; mecm-o6bekma Ne 3, 66005 6éHympb €20 usmepu-
menbHbIll Npeobpa3osamernb. HadanbHasa memnepamypa e magHume 00/mkHa omaudamscs om memnepa-
mypbi mecm-obbekma T; He 6ornee Yyem Ha 1°C.

LATI 5) Beicmpo eosgpawjarom mecm-06bekm Ne 3 @ u3oyeHmp MazHuma u rnomMewiaiom eHympb €20
mecm-o6bekm Ne 1.

LAT 6) Kanubpyrom ya2on omkinoHeHus. [JomkeH 6bimb UCONMb308aH cmaHO0apmHbili Memoo, obecrie-
queaemblli kaxobim N3MO TOBUTETIEM (mexHudYecKumMu u/uiu npo2pamMMHbIMU cpedcmeamu), 4mobbl ycma-
HOBUMb Y2051 OMKITOHEHUS, mpebyembili 0nsg 0aHHO20 eblbpaHHO20 mura CKaHupo8aHUsl.

LUATI" 7) CkaHupyrom mecm-06bekmbl ¢ 0ocmamoyHbiM 0151 obecriedeHus: mpebyemoli moyHocmu u3s-
mepenrull yucnom PY-umnynecoe (cMm. nepeyucrneHue f).

U3senekarom mecm-o06bekmbl U3 MagHUMa U U3MEPSIIOM KOHEYHYI0 memnepamypy T éHympu mecm-
obbekma Ne 3 nocne mpexkpamHo20 e20 rnepesepmbleaHusl.

Ecnu Ty = T; meHee 2 °C, akcriepumeHm criedyem npodospkums, 6036pamue mecm-o6bekmbi 6 KaHarn
MaeHuUma u 80306Ho8uU8 ckaHupoeaHue. []ns obecnedeHus mpebyemoli moYHOCMU 8pPeMsl U3MEPEHUsI MeM-
nepamypski cnedyem sbldecmpb U3 06we20 epeMeHu uccriedosaHul.

U3mepumb KOHeYHbIe memrepamypbl 8 U30UEHMPEe MazHUMa u 6 noMmeujeHuu 011s ckaHuposarus. Ecnu
mewmnepamypa e noMeweHuu unu 8 magHume usmeHsiemcs 6oicmpee yem Ha 0,5 °C 3a 1 4, skcrnepumerm
domkeH 6bimb NO0BMOPEH Npu bonee cmaburnbHbIX MeMiepamypHbIX YCIT08USIX.

3Hepauro U, [x, noanowieHHy0 mecm-o6bekmom Ne 3, ebl4ucrisiom o ¢hopmyrie

U=Mc(T; -T),
efe M — Mmacca pacmeopa, Ke;
¢ — ylenbHas mennoemkocms pacmeopa, [x/(ke-°C).
CpedHioio mowHocmb R Bm, 3a nepuod ckaHupoeaHus t, ¢, ebiquciisiom o ¢hopmyrne
P=UA.
Helicmsumeneryio YIIM mecm-o6bekma ebiqucniaiom no ¢opmyne
YIIM = P/M.

29



FOCT IEC 60601-2-33—2011

20e M

Kaxyuwiyrocs YIM, . 6b14UCS0OM 110 ¢hopmyre
Y, ... = P/M

Kax aKeus’
macca mena MALMEHTA, modenupyemozo mecm-o6bekmom Ne 3 (8 npednonoxeHuu, 4mo
docmoeepHOCMb Mako20 modenuposaHusi nodmeepxdeHa 8 xo0e He3asucuMoli NPOBEPKU).
h) Pesynbsmamabi usamepeHul u pacyemos 00/mkHbI ObiMb 3aHECEHbI 8 MPOMOKOI, 8KMoHaowuli cnedy-

aKkeue ~

ouwjue 0aHHbIe:!

HauyanbHaa memnepamypa mecm-o6bekma Ne 3, °C;

KoHneuHass memnepamypa mecm-o6bekma Ne 3, °C;

HayvanbHas memnepamypa 6 KkaHasne mazHuma, °C;

KoHeyHass memniepamypa e KkaHane mazHuma, °C;

Ha4vanbHas memnepamypa 6 nomeweHuu 0ns ckaHuposaHusi, °C;
KoHeuHass memnepamypa e nomewieHuu 0ns ckaHuposaHus, °C;
Macca mecm-obbekma Ne 3, ke;

Macca mena, modenupyemozo mecm-obnexkmom Ne 3 (M, .. .),

Emkocmb mecm-obbekma Ne 3, 11,

rabapumbsl mecm-o6bekma Ne 3, m;

Xapakmepucmuku PY-umnynbcos;

Y2011 OMKNOHEHUS, UCNOMb308aHHbIl npu uccnedoeaHuu, epad;

lMepuod noemopeHus umnynscos (TR), mc;

lMepuod axa (TE), mc;

Yucno cpesos;

Konuyecmeo axo;

Obuee spems cKkaHUPOBaHUS, C;

Hpyeue napamempsbl, He0b6x00umble 01151 06ecrneyeHus: No8MmMopPaemMocmu;

YIM, . B/ke

lMokasaHHas YINM MP-OE0PY/OBAHVIA, B/ke;

lMoepewHocmb, mun npubopa, usmepsoweao memnepamypy, U e2o MecmonosioKeHuUe 80 epemMs U3-

Ke;

i

MepeHus;

MokasanHasa YIM, komopoti ynpasnsem MP-O50PYOBAHUE 2 YTIM, ., y/n.
PA3OEN OEBATbIN. HEHOPMAIbHAA PABOTA N YCNOBUA HAPYLLEHUSA;
MCNbITAHUA HA BO3OENCTBUE BHELLHNX ®AKTOPOB

MpuMeHsIIoT pasgen o6LLero cTaHgapTa, 3a UCKMNIoYEHNEM

52 AHomanbHas paborta u gedeKT CoCToAHUA

52.1 dononHeHune
BesonacHocTb MP-OBOPYOOBAHUA nanoxeHa B yactu 52 IEC 60601-1-4.
Bca nHcdopmaumna o BOSMOXKHBIX puckax AomkHa bbiTe BkmoveHa B UHCTPYKLUWM MO 3KCMNYATA-

LWNW. TpeGosaHus k dpainam pucka 8 UHCTPYKLMIA MO SKCMNYATAUNN usnoxersl B IEC 60601-1-4.

MporpamMMHOE KOHTponupytoiee oBecrneyeHne 1 MUKPONPOrPaMMUPYEMbIE KOHTPOMMEPL! AOSMKHbI

GbITb 06ecneyeHbl 3aLWMTON OT AOCTYMNA HEYNONHOMOYEHHbIX Nuu,

MpumeyaHue — HepaspelleHHble U3MeHEHUS K NporpaMMHOMyY o6ecneqeHnto unu nporpamMupyeMomy 06o-

pYAOBaHWIO MOTYT co34aTh onacHsle ycrnosus u moryT caenate MP-OBOPYAOBAHUE HecooTBeTcTBYHOWMM TpeboBaHU-
AIM HacTosLLEero cTaHgapra.
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PA3OEN AECATbIN. TPEBOBAHUA K KOHCTPYKLUMK

MpuMeHSIOT pasgen obLero craHgapTa, 3a UCKIMIYEHUEM

59 KOHCTpyKUMSA U MOHTaX

MpumeHstoT pasaen obLero ctaHgapTa, 3a UCKIYEHUeM
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59.101 KpuoreHHble XXUAKOCTU U rasbl

MP-OBOPYOOBAHWE co cBepxnpOBOAALLMM MarHUTOM AOIMKHO ObITb OCHALLEHO npubopamu anst KOH-
TPONS YPOBHSI KPUOTEHHbIX XXUAKOCTEN.

B MHCTPYKLINW MO SKCTMNYATAUNW aomkHbl 6bITb M3N0XEHbI TPeBOBaHUSA OTHOCUTENBHO KPUOTEH-
HbIX XUJKOCTEN U ra3oB, Norny4eHHbIX nNo 6.8.2, nepevucnexue ff).
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MpunoxxeHuns obuiero craHaapTa NPUMEHSIOTCS, KPOMeE:

MpunoxeHue L
(cnpaBouHoe)

Ccbinku. NMyonukauum, ynoMsHyTbie B HACTOSALWEM CTaHOapTe

3ameHa:

IEC 60601-1-2:2001") Medical electrical equipment. Part 1-2. General requirements for safety. Collateral standard:
Electromagnetic compatibility. Requirements and tests (MeguuuHckoe anekTpudeckoe obopyaosaHue. Yactb 1-2. O6wme
TpeboBaHnA k 6eaonacHocT. [JononHALLWMA cTaHAapT. SNekTpoMarHuTHas COBMECTUMOCTb. TpeboBaHUs U UCMbITaHus).

[ononHeHue:

IEC 60651:19792) Sound level meters (Mameputenu yposHs 3Byka. (LLlymomepbl))

MameHeHue 2 (2000)?

MameHenme 1 (1993)2)

IEC 60788:1984 Medical radiology — Terminology (MeguuuHckas paguonorus. TepMuHonorus)

IEC 60804:20002) Integrating-averaging sound level meters (M3aMepuTeni ypoBHS 3ByKa MHTErPUPYIOLLME YCPEaHS-
towme)

ISO 3846:19899 Liquid flow measurement in open channels by weirs and flumes; rectangular broad-crested weirs
(MN3MepeHmne NoToKa XUAKOCTU B OTKPbITLIX KaHanax ¢ NOMOLLLHO JTIOTKOB M BOJOCIIVBOB. MaMepUTenbHbLIA NPAMOYronbHbIA
cB0OOAHbIA BOAOCINB C LUIMPOKUM NOPOroMm)

ISO 3864 Safety colours and safety sings (LiBeTa v 3Haku 6e3onacHocTm)

ISO 1999:1990 Acoustics; determination of occupational noise exposure and estimation of noise-induced hearing
impairment Akyctuka. (OnpegeneHve Bo3aeicTBrs LWyMa Ha paboveM MecTe U OLieHKa ero BIUMSAHUS Ha yxygLUeHue crnyxa)

ISO 7731:1986% Danger signals for work places; Auditory danger signals( CurHansl onacHocTH Ans pabounx MecT.
CurHarnbl onacHOCTW 3BYKOBbLIE)

1) 3ameHeH. [eiicteyeT IEC 60601-1-2:2007.

2) 3ameHen. [eitcTaytoT IEC 61672-1:2002 n IEC 61672-2:2003.
3 3amenen. JeiicteyeT ISO 3846:2008.

4 3ameHen. [eitcTayeT ISO 7731:2003.
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MpunoxeHue AA
(cnpaBo4HOE)

Mpumepbl Npeaynpexaarlmx u 3anpeLljarmx 3Hakos1>

Mpeaynpexaarouwmnin 3HaK
MpeaynpexaeHne o NOsIBIEHUN CUNbHOTO MarHUTHOTO NOAsA

Mpepynpexpatouwmin 3Hak
MpegynpexaeHne 0 NOABAEHUN HEVOHU3UPYHOLLETO N3NYYEHUS

3anpeuwarownii 3HaK
3anpeLleHo 1Ucnosb3oBaTh A/ Ye/IoBeEKA C KapAMOCTUMYIATOPOM

3anpeuwarowmnii 3HaK
3anpelleHo UCnonb3oBaTth A5 YesoBeka C MeTaN/IMYeckUM UMNIaHTaHTOM

3anpeuiarolnii 3Hak
3anpelieHo Ucnonb3oBaTth 4/151 YesI0OBEKA C MaTEI/IMYECKMMMN YaCTSIMU UK
yacamu

1) LeeTta u chopma npegynpexgaroLimnx u sanpeLarLimnx 3Hakos B3ATbl 13 8.3 1 8.2 1ISO 3864.
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Mpunoxexue BB
(cnpaBouHoe)

Ob6ocHOBaHUE TEPMUHOB
1 Tpe6oBaHUII HaCTOoAWEro cTaHaapTa

Huxe npuBefeHbl NOACHEHUS K HEKOTOPLIM cneyndu4eckum TepMUHaM, NPUHATEIM B HacTosILLEM cTaHfapTe, M
obocHoBaHWe TpeboBaHUiA.

2.12.101 MAFHUTHbIA PE3OHAHC

Aenenue sgepHoro MATHUTHOIO PE3OHAHCA Bo3HUKaeT, ecnu YacToTa aNeKTPOMarHUTHOrO U3nyvyeHus, Bo3-
[leCTBYIOLLEro Ha rpynnbl aTOMHbIX S ep, KOTOpble NOMELLEHbl B NOCTOAHHOE MarHUTHOE Nose, coBnajaeT C 4acToTON
npeueccuu (JlapmopoBoi YacTOTOR) 3TUX SAEpP B AaHHOM MarHUTHOM none.

2.12.103 MEANLUMNHCKOE HABNMIOAEHUE

MEAONLUMHCKOE HABNMIOAEHUE TpebyeT kBannuuMpoBaHHO! OLEHKW MEAULIMHCKUM CMELUancToM, UMEIOLLMM
onbIT MAFTHUTHO-PE3OHAHCHBLIX OBCINEAOBAHWUW, cooTHOLWERUS pvcka/nonb3bl ANS AaHHOrO KOHKpeTHoro obcre-
JOBaHUs; JONYCTUMO TakKe 3aKro4eHue MeHee OnblTHOro Bpava, Yto MALUMEHT otBevaeT psagy o6beKTUBHLIX KpuTe-
pueB, chopMynnMpoBaHHbIX KBannULMPOBaAHHBIM CNeLManucToM oTHocutenbHo coctoaHusa NMALIMEHTA u napameTpos
ckaHuposaHwus. Mpn MEOAVMLIMHCKOM HABNMIOOEHWUN MoxeT noTpe6oBaTbcA UHCTPYMEHTanbHbIA MOHUTOPUHT hUsno-
noruyeckoro coctosHusA NMALMEHTA (usmepeHue 4acToTsl cepaeqHbIX COKpalleHWii U apTepuanbHoro aBneHus, arnek-
Tpokapaunorpapusi, OKCUMETPUSA U T. ); CM., OfHAKO, Mepbl NPEAOCTOPOXHOCTH, YKasaHHble B 6.8.2, nepeuncnexue bb).

2.101.1 YAENbHAA NOrMOLWIEHHAA MOLLUHOCTbD (YNM)

YIM 3aBucuT oT YacToThl PY-usnydeHus (8 nepsom npubnumxeHWn oHa nponopuuoHasribHa KBajparty 4acToThbl),
hOpMbI U YMCHA BEICOKOYACTOTHLIX UMMNYILCOB, ANUTENBHOCTU U YaCTOTLI NOBTOPEHNA UMMNYNBLCOB, @ TaloKe TUMNa BbICOKO-
YacCTOTHOMN KaTyLlku. BaxHbiMu Broduandeckumn pakropamu SBNSIOTCA: NeKTpUYeckas NpoBoAWMOCTb BUoTKaHK, ee
NAOTHOCTb; UCCnefyeMas aHaToMuyeckas obnactb; TN GuoTkaHn (HanpuMep, No cteneln PY-nsnyyenus) u macca Tena
MALUMEHTA.

6.8 SKCNNYATALUMOHHBLIE AOKYMEHTbI

MoMumo o6bI4HEIX TpeboBaHuid, kacalowmxcs MoHTaxa MATHUTHO-PESOHAHCHOIO OBOPYOOBAHUA, cne-
LYeT yyuTbiBaTh BO3MOXHOE BIIUSIHUE PacnonoXeHHbIX BONWU3N Hero o6beKTOB Ha OAHOPOAHOCTb MArHWTHOro Mons, a
TalkKe BNUAHNe co3gaBaeMbIX UM MarHUTHLIX Moreil paccesiHUs Ha Apyroe obopygoBaHue. [ocTossHHOE MarHUTHoe none,
cosgaBaemoe MATHUTHO-PE3OHAHCHBLIM OBOPYAOBAHUEM, MoXeT oka3biBaTb CUMbHOE MpUTArMBaowWwee n/unu
BpallalLlee AeiicTBUE Ha (heppOMarHUTHeIE Macckl BHYTPU M Ha noBepxHocTu Tena MALIMEHTA wunu B6nusn MariuTa.

Bblcoko4acToTHbIE 3reKTpoMarHuTHeIe nons, cosgaBaeMmble MATHUTHO-PE3OHAHCHBLIM OBOPYAOBAHUMEM,
MOryT BO3[eWACTBOBaTb Ha Ormanexalyue TEXHUYECKME CPEACTBa, a TakKe Ha anekTpoHHble npubopsbl MALIMEHTOB,
OIMNEPATOPOB unu gpyrux nuy, Haxoaswmwmxcs Heganeko ot MATHUTHO-PE3OHAHCHOIO OBOPYIOBAHUA.

6.8.2 MHCTPYKLUMWX MO 3KCTUTYATALIUA

WHeTpykumu no akennyataymn MATHUTHO-PESOHAHCHOIO OBOPYOOBAHWMSA, cocTaBneHHble B COOTBETCTBUN
C HaCTOALMM CTaHAapToM, UrpatkoT BaxHYyo ponb B o6ecneveHuun NOJNTb3OBATEJIA HeobxoanMoli uHdopMaLmei.

OtHocuTtenbHo 6e3onacHocTu MALIMEHTOB 3T AOKYMEHTHI AOMKHBI cofepXaTb cneLuanbHylo uHgopMaLuio o
mMeTogax otbopa u npegBapuTensHoro obcnegosanusa NALIMEHTOB u metogukax MEOULIMHCKOIO HABJIIOOEHUA
MALMEHTOB npu ucnonbsosaHnu MATHUTHO-PE3SOHAHCHOIO OBOPYAOBAHNA B KOHTpONMpPYEMBIX pexXumMax pa-
60Thl, @ TaKkKe 0 Mepax 3KCTPEHHON MeAULIMHCKON NoMoLLK (NpyU HEOBXOAUMOCTHK).

Uto kacaetcsa 6e3onacHOCTW o0BCnyXmMBaloLLEro nepcoHarna, aHanornyHble JOKYMEHThI JOJDKHBI cogepKaTb cneLu-
ansHyto nHdopmaLuo 06 obpalleHnn ¢ aNeKTPOHHBIM 06opyaoBaHUeM u/unu Metannuyeckumn npegmeramum B 30HE
KOHTPOJIMPYEMOIO OCTVYIA, a Takke 06 UCMOMb30BaHMN KPUOTEHHbIX XUAKOCTelW U rasos, ecnu B MATHUTHO-PE-
30HAHCHOM OBOPYAOBAHWW ncnonb3syeTca cBepXnpoBOASALLMA MarHUT.

6.8.2, nepevuncnerue aa), OTBEOP MNMALMEHTOB

MAMTHNTHO-PE3SOHAHCHOE OBCITEQOBAHWE co3gaeT NOCTOSAHHOE MarHMTHOe norne, rpaMeHTHoe nepeMeH-
HOe MarHuTHoe norie U BbICOKOYacTOTHOe arekTpomMarHuTHoe none [1], [2]. [NocToAaHHOe MarHWTHOE rone MOXET Mpo-
M3BOAMTb CUITbHOE MeXaHW4ecKoe BO3feiicTBME (Cuna BTArMBaHUA W/vunv Bpaljarowuii MOMEHT) Ha NpeAMeThl U3 dep-
poMarHWTHLIX MaTepuanos. pafneHTHOe NepeMeHHoe MarHUTHOe none W BbICOKOYacTOTHOE 3NeKTpoMarHUTHoe none
Mo 3aKOHY ANEeKTPOMarHUTHON MHAYKLMM BO3BYXAaloT areKkTpuYeckne MNossi, KoTopble MOTyT HarpeBaTb MeTannuyeckmne
npeameTsl U BUOTKaHU BCrefCcTBUE MPOTEKaHUs No HUM BUXPEBLIX TOKOB W, CaMOe [TIaBHOe, Co3faBaTb 3rIeKTpOMarHuT-
Hble Nomexu paboTe pasfUYHbIX 3NEKTPOHHBLIX YCTPOMCTB, B TOM YUCHe KapAnoCTUMYNATOPOB. MOHATHO, YTO CTeneHb Ha-
rpesa GuoTKaHel n pacnonoXeHHbIX B Tene YenoBeka MeTanmyeckux NpemMeToB 3aBUCUT OT BpPEMEHN U UHTEHCUBHOCTU
BO3/ENCTBUSA.

MHopoaHble Tena MoryT Takke yxyaLwartb xapakrepuctukn MATHUTHO-PE3OHAHCHOIO OBOPYAOBAHUA. Me-
TannM4eckne npeaMeThl, NornoLas YacTb SHEPruk NepeMeHHOro MarHUTHOTO W BEICOKOYACTOTHOMO 3NeKTpOMarHUTHOroO
rosnei, ncKaXaroT 3TV NOSS M BIUSAIOT Ha paboTy reHepaTtopoB. KpoMe Toro, heppomMarHMTHbIe Macchl MCKaXKaroT Of4HOPOA-
HOCTb MNOCTOAHHOMO (OCHOBHOIO) MarHUTHOMO MOMS.
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MoaTomy cuutaetcs, 4To MATHUTHO-PE3OHAHCHOE OBCJIE[JOBAHWME npotusonokasaxo NALUNEHTAM ¢ me-
TannM4yeckuMm UMNIaHTaTamu UM UMNIaHTaTamMu C ANEKTPUYECKAM, MarHUTHBIM U MEXaHUYECKUM ynpaBneHnem (Hanpu-
Mep, kapguocTumynsaTopamu), a Takke MALMEHTAM, koTopble NOAKIIOYEHbI K HAPYXXHBIM CUCTEMaM Xu3HeobecneveHns
C 3NEKTPUYECKUM, MarHUTHBIM U MEXaHUYECKUM YNpaBneHUeM.

CkaHupoBaHve npoTusonokasaHo NALMEHTAM ¢ saxumamu Ans nedeHus BHYTPUYEPENHOA aHeBPU3MBI, ecnn
Bpad CYMTaET, YTO 3aX1M BhINOMHEH M3 METAISIOB.

Ocobble npeaocTopoxHocTu npu otbope MNMALUMEHTOB ana MATHUTHO-PESOHAHCHOIO OBCJIEAOBAHUA
TpebytoTcs B criefyroLmx crnyyasx:

- ecnu MALIMEHTY uMnnaHTUpoBaHbl XMpyprudeckue (remoctaTuieckue) saxumsl UNn Apyrue usgenua us metan-
1noB, U 0cOBEHHO N3 heppOMarHETUKOB,;

- ecnu B Teno NALIMEHTA B cuny ero npocdeccun Unu Buaa AeATeNbHOCTA UK NO APYrUM NPUYUHAM Mor criyqaiHo
nonacTb peppoOMarHUTHLIA UNKU APYrol METarnnYecKnii NpeaMeT,

- €CNU peYb UAET O HOBOPOXAEHHLIX UM MafeHUax (ANa KOTOPLIX NpuU BpeMeHu, HeobxoguMom ansi cbopa aaH-
HbIX, He oBecnevnBaeTcs Tpebyemas 6esonacHoOCTb);

- ecnu y NMALUMEHTA umMmeeTcs NOCTOSIHHO HaHECEHHbIN Makusx B obnacTu rnas wnu rpum Ha nuue (MOXeT BO3-
HWKHYTb CUITbHOE pasfpaxeHue Bek),

- ecnu y MALUMEHTOB HepocTaTouHo 3hdekTUBHO paboTaeT cuctemMa TepMoperynmpoBaHusi (Hanpumep, y HOBO-
POXAEHHbIX, MNageHLEeB, POAUBLUNXCA C HEAOCTATOYHOW MaCCOi, HEKOTOPLIX OHKONOrUYecKknX BOMnbHbIX);

- ecnv NAUMEHTY umnnaHTMpoBaH NpoTe3 cepAeyHoro knanaHa,

- BepemMeHHocTb: cTeneHb GesonacHoctn MATHUTHO-PESOHAHCHOIO OBCIIEAOBAHUA ana ambpuoHa u
yTpoGHOro nrnofda okoHYaTeNLHO He YCTaHoBMNeHa. B Kax/0M KOHKPETHOM cnyyae TpebyeTtca KBanuduLmpoBaHHas oLeH-
Ka (C y4eToM anbTepHaTMBHBIX PELUEeHWIA) OMbITHOrO cneyuanicTa, NPeBLILAaeT NN 3HaUMMOCTb 3TOTO UCCIIEA0BaHNUSA OXK-
flaeMyo CTeneHb pucka.

6.8.2, nepevncnenve bb), YPOBHWN MEAULIMHCKOIO HABIMIOAEHUA NMALIMEHTOB

Ocobble Mepbl NPeAoCTOPOXHOCTM NpU NpoBeAeHN 06cne oBaHUs C TOUKU 3peHUss HeoGX0AMMOCTU MEANLIMHCKOTO
KOHTPOIS MPMHMMALIOTCA B CrieayloLmx cnyyasx:

- ecnn y NMAUMEHTA noBbllLEeHHas BEpOATHOCTb OCTAaHOBKU cepALia;

- ecnu y NALMEHTA Bo3MOXHO pa3BuTME NPUCTYNOB UK peakuuid knayctpodobuu;

- B oTHoweHuun MALMEHTOB, cTpagatolux cepgeqHoil HefoCTaTO4YHOCTbIO, NMUXOPafoYHbIMUA COCTOAHUAMMN U He-
LloCTaTOMHbLIM MOTOOTAENEHUEM;

- B oTHoweHun NMALMNEHTOB, Haxopswmxca B 6ecco3HaTenbHOM COCTOSIHUM, C HEYPaBHOBELUEHHOW MCUXWUKOMN,
npebbiBaOLLMX B CUNIBHOM 3MOLMOHANBbHOM PaccTPOWCTBe, a Takke 60MbHbIX, C KOTOPLIMA HET BO3MOXHOCTU MOAAEPXKU-
BaTb obLleHue;

- ecnu obcreoBaHUs NPOBOAATCA B NOMELLEHUN, rae TemnepaTypa Bo3ayxa npesbilwaeT 24 °C, a oTHocUTenbHas
Bra)KHocTb Gonee 60 %.

6.8.2, nepeuncnerue cc), SKCTPEHHAA MEOANUMHCKAA NOMOLLb

Heobxoaumo ygenuTb BHUMaHue 6esonacHoctu MALIMEHTOB, Hyxaatowmxca B 3KCTPEHHOW MefULMHCKOW no-
moLyun. OTBETCTBEHHOCTL 3a ob6ecneveHue atoi nomolm HeceT MNMOSNIB3OBATENb. USTOTOBUTEJIbL MoxeT oka3aTtb eMy
COAeNCTBME C NMOMOLLbIO CIEAYIOLMX peKOMeHAaLWiA:

- no 6eicTpomy BeiBegeHuto NMALMEHTOB u3-nog aeilcTBUS MarHUTHoro nons (npu HeobxogMMocCTuH, NyTeM aBa-
PUAHOTO BLIKIOYEHNSA MarHuTa),

- no paspabotke nnaHa nevenus NMALUUMEHTA, kotopoMmy TpebyeTca aKCTpeHHasi MefjuUUHCKasi MoMoLlb, nocre
BbIBEl€HWA €ro U3-noj JeicTBus nons (NockonbKy B6NU3n marHmta HeBo3MOXHO 6esonacHoe n aheKTMBHOE NCNONb30-
BaHWe 3MNeKTPOHHLIX NpUbopOoB U MeTannmyeckoro obopysoBaHus).

B Teyenne MATHUTHO-PESOHAHCHOIO OBCIEAOBAHUSA gomkHa NOCTOAHHO NoaaepXuBaTbCca cBAsb ¢ [MA-
LUMEHTOM wnun gomkeH obecneunBatbest ero MoHUMTopuHr, ecnu NMALIMEHT HaxoguTesa nog Hapko3oM.

HekoTopele 13 MALIMEHTOB MoryT UcnbITEIBaTL peakyuu knaycTpodobum, YTo AOMKHO CTaTb NPpeaMETOM 06CyX-
deHus ¢ HuM nepeg Havanom MATHUTHO-PESOHAHCHOIO OBCJIEAOBAHUA.

6.8.2, nepevuncnerue dd), UpeamepHble akycTU4ecKue LyMbl

HopmaTuBbl ANS 3alyMTbl NPOTMB MOTEPU CrlyXa OT MOCTOSIHHOrO BO3[E€UCTBUS, BbI3BAHHOMO AONFOCPOYHLIM NPO-
deccnonansHbIM BosgeicTereM. LLnpoko npuHaTeid npegen — 90 Ab (A) coctaenan B cpefHem 6onee 4eM 8 Y B feHb.
Onsa Bo3gelCcTBUIA MeHbLUE YeM 8 Y B JeHb Npefern MoXeT ObiTb yBenuveH Ha 3 Ab B 2 pa3a MeHbLUeil NpogonmKuTenb-
HoCTU. KpoMe Toro, B HEKOTOPLIX CTpaHax YCTaHOBIMEHO, YTO NpU eXeAHEBHbIX YPOBHSX Bo3aeicTuUA Bhlwe 85 b (A)
JOMXHbl 6bITE NPUHATEI cooTBeTCTBYOWME Mephbl [3], [4]. OToT cTaHaapT TpebyeT, Ytobbl UHCTPYKLIMW MO SKCMITYA-
TAUWW ykasanu nanuuue sawutsl cnyxa MNMALMEHTA, korga MP-OBOPYOBAHUE cnocobHo co3aaBaTb WHTEHCUBHbIN
wym. LLlymoBoi ypoBeHb, Bbille KOTOPOro nNpuMeHseTca aTo TpebGosaHue, nonydeH U3 Ynucna 85 ab (A), kak usnoxeHo
BbllLe. Micnonbayemas koppekums: + 9 o6 npumeHeHa, NOTOMY YTO NPOAOIMKUTENBHOCTL BO3AEWUCTBUSA COCTABNAET TONBKO
1y4; + 5 ob npuMeHeHa, NOTOMY YTO BO3JECTBME NPUMEHEHO OAHOKPATHO, a He eXeaHeBHO. BTopas Koppekuusa MoOXeT
6bITb BBEAAEHA MO CPaBHeHUIO ¢ 3amedaHneM Kpaiitep [5], koTopoe ycTaHaBNUBAET, YTO pasyMHO NPeAnonoXuTb, YTo No-
CTOAIHHOE N3MEeHEeHMe aKyCTUYEeCKoro nopora B NpodeccnoHanbHbix BO3AEUCTBUAX, NPONOPLUOHANBHO NOMNHOW LLYMOBOIA
3Hepruu no BceMy AnanasoHy. COBOKYNHOCTb YPOBHE 3BYKOB, Bhile KOTOpbIX TpebyeTca 3awuTa cnyxa ans NALMEHTA:
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85 a6 (A) + 9 aB + 5 a6 = 99 4B (A).

TpeboBaHue BaxHo, NoToMy 4YTo coBpeMeHHoe MP-OBOPY[JOBAHME MOXET Npon3BEeCTH LWyM, BO3AEUCTBYHOLUA
Ha MALIMEHTA, ypoBeHb KOTOpOro HamHoro Bhile, YeM 99 a6 (A). >Kiopu u ap. [6] HegasHo caenanu coobleHne o
3HaveHusax yposHeit o 115 ab (A). MP-OBOPYJOBAHWME MOXeT Npou3BeCTU LWYMbl C LUMPOKAUM CNEKTPOM YacToT, Co-
CpeAoTodeHHbIM NpubnuauTensHo okono Yactothl 1 k'Y [7]. OgHako, napameTpbl MolwHbIX MPAAVNEHTHBIX BJTOKOB B
HoBoM MP-OBOPYJOBAHUWU MoryT npuBecTu K 6ornee BLICOKUM YPOBHSAM LUyMa TaK Xe kak 6onee BbICOKMM YacToTam
[8] (cm. Tarke nyHKT 26). OcnabneHue ypoBHS LUyMa OT UCMONb30BaHUA NPUKNAAHON 3alLUTLI Cnyxa (MaHXeTbl yxa unn
3arnyLwKky Ans yuwei) obbluHO HaxoauTes B npefenax ot 25 go 30 gb ana 2 klMy. CnyvailtHoe onTuManbHoe UCNONb3oBa-
HWe UK OTCYTCTBUE 3aLUTHI CrlyXa He sIBISIETCA OCTpoii npobrnemoii 6esonacHocTu ansa 6onbwuHeTea MALMEHTOB [9].
MpoAomKUTENbHOCTL TUNUYHOTO BO3AEWCTBUSA OyaeT MeHee 14, U TUNWYHBIA YPOBEHb LWyMa B GONBLLUMHCTBE CKaHepoB —
MeHee (5 — 10 aB) makcumanbHoro 3HaveHusi, kKotopoe crocobHo npouasectu MP-OBOPYOOBAHUME. OgHako 4To-To
MOXeT 6bITb HenpaBunbHelM B MP-OBOPY[JOBAHUW, KOoTOpOe MOXET NPOM3BECTU 04eHb BbICOKWUE YPOBHU Wyma. Kpome
Toro, AOIKHa BbITb MPUHSATa BO BHUMaHWe cuTyauusi, B kotopoit NALMEHTY patoT aHecTesuto. B sToM cnydvae cnyxosoe
BOCTpUSITUE MOXKET BblTb Hea(PHPEKTUBHEIM UM HAMHOTO MeHee 3 eKTUBHLIM, Yem Ana MALIMEHTOB B 06b1MHOM CO-
CTOSIHUM CO3HaHWsA, U3-3a paccnabnsioero BMSHUS HAPKOTUKOB Ha MycKyrbl cpegHero yxa [10]. B UHCTPYKLUWKX NO
OKCMITYATALIMU pomxHa 6biTe noavepkHyTa HE06X04UMOCTE OCTOPOXHOIO UCMONb30BaHUA 3aluThl yXa, 0COGEHHO B
BbILLEONUCAHHOW CUTYaLUK.

6.8.2, nepeuncnenue ee), OBJIACTb KOHTPOJITMPYEMOIO IOCTYMNA

OBJIACTb KOHTPOJIMPYEMOIO AOOCTYTIA gomnxHa 6biTb o6opyaoBaHa COOTBETCTBYIOWMMU NpegynpefuTens-
HBIMW 3HaKaMu, MapkUpoBKoiA, bapbepamu U T. f. B Lensix obecneveHunsi KOHTPOrS 3a BO3[eACTBMEM CUITbHBIX MarHUTHbIX
nonei Ha nuL, ¢ MEAULIMHCKUMU UMNaHTaTamMu U ANs NpefoTBpaLleHns nonagaHus B 30Hy MarHuTa npemeToB U3 dep-
POMarHMTHBIX MaTepuarnoB [CM. Taloke NOSICHEHUS K noAnyHkTamu 6.8.2, nepedncnenue jj), u 6.8.3, nepeuncneHue bb)].

1) Cuna NpuTsXKEHUA 1 BpallaloWwmil MOMEHT peppOoMarHUTHLIX MaTrepuasos.

MpumeyaHune — Hacrosuwee nepeuncneHne otHocutcs K 3oHam BHyTpu OBJTACTU KOHTPOJTMPYEMOIO
OOCTYNA.

Bce MarHuTbi OKpYy>XeHbl MarHUTHbIMA NMOJIAMU paCcCeAHUA. OCHOBHbLIM TpeGOBaHI/IEM 6e3onacHoOCTU ABNSIETCA CO3-
JaHue ynpaensiloWmMx U puUanyeckux nperpaj Ans npefoTBpalleHUs cnyyaWHoro BTAMMBaHWA deppoMarHUTHOro Tena
BHYTpb uccrnegyemoi paboyeid obnactu. Kpome Toro, peppomarHuTHele Tena faxe He3HauuTeNnbHbLIX pa3mMepoB, nonas-
LWwure no noboi npuymnHe B pabouyo obnacTb MarHuTa, UCKaXarT NOCTOAHHOe (OCHOBHOE) MarHUTHOE MNorie OveHb Bbl-
COKOW ORHOPOLHOCTH, YTO MOXET NPUBECTU K UCKaKeHWUIO NMBO NornHoiA notepe n3obpaxeHus. MosTomy AOMmMKHLI ObITb
NPeAnpPUHATEI Mepkl ANSA NPeAoTBpPaLLeHUs crlyqaiHoro nonagaHusa aTux Ten B pabodyto obnactb MarHuTa.

MoTeHuunanbHyto onacHocTb Ana MALIMEHTA MoryT npeactaBnAaTh cnegyowme cuTyauum, Bol3BaHHbIE B3auMogen-
CcTBMEM Mexay dheppoMarHUTHbIMW MaTepuanamy U MarHUTHbIM nonem:

- beppOMarHUTHLIA 3aXUM unu ockonok B Tene MALIMEHTA, nepeMelyanch unum nosopayvnBascb, MOXET NoBpe-
OUTb OKpy>KatoLLme TKaHu;

- BHELLHUA He3aKpenneHHbI NpegMeT M3 peppoMarHUTHOroO Matepuana, npUTAHYTLIA MarHUTOM, MOXET TpaBMU-
poBaTk MALIMEHTA,

- bonbluasa eppoMarHMTHas Macca, BTArMBasiCb BHYTPb Marduta, MoxeT 3aTaHyTb NMALUMEHTA, KoTophIh okaxeT-
CA MexXay Hell U MarHUTOM.

Cuna npuTaXeHWUa U/nu BpallatoLLnii MOMEHT, AelCTBYIOWME Ha heppoMarHMTHOe Terno B MarHUTHOM none, Tem
Gonblue, YeM Gorblle MarHWTHas UHAYKLMSA NOns U ero rpagueHT (HeOAHOPOLHOCTL), MarHUTHas BOCMPUUMYMBOCTL Be-
LlecTBa, U3 KOTOPOro COCTOUT Temno, ero Macca. MexaHudeckue 3peKTsl 3aBUCAT Takke oT POPMbl U pa3mMepoB npes-
MeTa. AHanormyHo, BpallarLnii MOMEHT, AeACTBYIOLWMA Ha TeNno B MarHUTHOM Mofe, 3aBUCUT OT TeX Xe 3HavyeHuin. 3Tn
3ahpeKThl Takke MOryT MPOABNSATLCA B OTCYTCTBUM Kakoi-nnbo NpUTArUBatoLLeid cunbl B NPakTUY4eCcKU NOCTOSHHOM Mar-
HWTHOM none. Teno Bcerga GyAeT UCMbLITHIBATE BpalLaloLMii MOMEHT COOTBETCTBEHHO NIMHUAM MarHUMTHOroO Mons, Torga
KaK cuna nputskeHuss Oyaer Bo3feACcTBOBaThL TONbKO B HEOAHOPOAHOM MarHUTHOM norne. Cunel, BO3genCcTByOLLUE Ha
Teno, 3aBUCAT OT MarHUTHOW NpUPoAbLl U NPOCTPAHCTBEHHOW CKOPOCTU U3MEHEHWUs MoMns, NO3TOMY NOMe3Ho YCTaHOBUTL
HeobxoaunMble NpegynpexaeHns npegenoB 3Ha4eHuin nons, Ytobel ynpocTUTe M3MEepPEHUs B MOCTOSIHHOM none. 3ameT-
HbIM 06pa3om 3Tu ahdeKkTbl NPOSBAAIOTCA NPWU MarHUTHON UHAYKLUMKW Nonsd, npesblwatowen 3 MTn.

B MATHUTHO-PESOHAHCHOM OBOPYJOBAHWI 1cnonb3yoT MarduTel criefyroux OCHOBHbLIX TUMOB:

- CBEPXNPOBOAALLMIA MarHuT;

- peSVICTVIBHbII7I MarHuT,

- NOCTOSAHHBLIA MarHuT.

Marnut ¢ CaMO3KpaHUpoBaHWEM 3Ha4YUTENBLHO OTNN4YaeTcA OT MarHuta Ges CaMO3KpaHUpoBaHUA pacnpegeneHnem
MarHUTHOro nona pacceAHus. CBerI'IpOBO,El,HLLWIe MarHuThl 6e3 CaMO3KpaHMpoBaHUA U PE3UCTUBHbIE MarHUThLI C BO3A4YLL-
HbIM CepAe4HUKOM coneHoufa CTpeMATCa UMETb TO Xe pacnpeaeneHne MarHUTHOro nonsa paccesHus, Kpome 3HadyeHun
WHTEHCUBHOCTW.

MarHuTbl pasnuyHbIX TUMOB MOrYT ObITb KnaccuuuMpoBaHsl B 3@BUCUMOCTMW OT MPUTHKEHUA DeppoMarHUTHBIX
MaTepuanos:

MarHutel 6e3 camoaKkpaHUpoBaHUA

36



FOCT IEC 60601-2-33—2011

MarHuT 3Toro TUNa UMeET camoe NPOTAXEHHOE MNofe paccesHUsa U, KpoMe Toro, Co3fjaeT LUMPOKYHO 30HY pucka. Tak
KaK CKOpOCTb U3MEHEHUA MOSs HU3Kas, BO3HMKatoLMe 3Ha4deHus cun ByayT mMeHblle. M3-3a Bonee HU3KOTO MarHUTHOMO
noSA Pe3snCTUBHLIE MarHUTLl UMEIOT NPONOPLMOHANBHO MEHBLLIYIO 06nacTb pucka, Yem y CBEPXMPOBOASLLEro MarHuTa.

MarHuTbl ¢ camMoaKpaHupoBaHuem

MarHuTHbIe NonsA paccesHUss HECTPOrue U, KpoMe TOoro, 30Ha pucka orpaHnyeHa. OfHaKo U3-3a 3Ha4UTeNbHOro rpa-
LAVeHTa NoMnsa MakcuMaribHble 3Ha4YeHUS CUM NPUTSKEHNS, CO3aBaeMble MarHUToM 3Toro Tuna, Gonblue, YeM y MarHUToB
6e3 caMoaKpaHUpoBaHus.

MoCTOSAHHBIE MarHUTbI

O6nacTb nons paccesHus Goree Bcero orpaHnyeHa, W, kak pesynerar, camasa ManeHbkasa 3oHa pucka. OgHako rpa-
OWEHT nonsa nmeet Bonbliee 3Ha4YeHne. CrneaoBaTenibHO, UMEETCS OMacHOCTb MPUTSXEHWS heppOMarHUTHBIX MaTepua-
0B B 30HY MarHuTa, gaxe rnpv Manoi UHTEHCUBHOCTM Nons paccesiHusA. B gononHeHune, NoCTOAHHLIE MarHUTLI MPaKTUYe-
CKM He MOryT ObITb pa3MarHu4eHs!, TorAa Kak MarHuThl 4pyrux TUNOB MOryT ObITk pasMarHuyYeHs! NpU OTCYTCTBUM SHEPrUU.

2) BospeiicTBME NOCTOAHHOrO MarHMTHOrO Mons Ha Apyrue npubopel.

HMcnonb3oBaHue npegynpeautenbHbix 3HakoB U yctaHoBneHne OBJIACTU KOHTPOIMMPYEMOIO OOCTYIA He-
06x0AUMBI, YTOBbI UCKITOYNTE BOSMOXHOCTE BO3A€MCTBUA MarHUTHOIO MOMnsA Ha nuy, ¢ uMnnaHTatamu. O6bIMHO MarHUTHoe
rofie ¢ UHAyKumei meHee 0,5 MTN He c4uTaeTCsa NoTeHLMarnsHbIM UCTOMHUKOM NOMeXU, Hanpumep, ANA KapAuocTUMyns-
Topos [11]. EBponeiickuit ctaHgapT EN 50061 [12] oTpaxaeT SToT haKT ycTaHoBneHmemM nopora B 1 MTh.

Ha pasnuyHble SneKTpOHHbLIe YCTPOWCTBA, KOTOPble MOrYT HaxoAuTbcA B fe4ebHOM ydpexaeHun (Hanpumep,
PEHTTeHOBCKME TPYOKU, SNMEKTPOHHO-Ny4YeBble TPYOKU, CLUMHTUIMALUMOHHbLIE Kamepbl, doToymHoxuTenw, YCUNUTENA
PEHTTEHOBCKOIO N3OBPAXEHWA), MoryT okasblBaTb BNUAHWE MarHUTHbIE nons ¢ uHaykuuei ot 0,1 go 5 MTn. Mpu
MoHTaxe MATHNTHO-PE3OHAHCHOIO OBOPYAOBAHWUA B MecTax, rie MarHUTHOE None paccesHUss MOXeT BO3fel-
CTBOBaTb Ha yka3aHHoe Bhllle oBopyfoBaHue, NoTpebyeTcs ycTaHOBKa 3aLLUTHLIX 3KPaHOB, KOTOPbIE K TOMY e orpaHuyat
nocelleHne OBJTACTU KOHTPONMMPYEMOI'O OOCTYMA. CneayeT ynoMsHyTb Takue BuAbl SMEKTPOHHLIX Npubopos,
KaK TeneBU3NOHHbIE CUCTEMBI, BUAEOTepMUHasbI, 06opygoBaHWe 4N XpaHeHUs MHpopMaL MKW Ha MarHUTHBIX HOCUTENSX,
KOTOpble Mony4areT Bce 6oree LMPOoKoe pacrpocTpaHeHne B ne4ebHbIX yupexeHnsx.

CoBpeMeHHble aneKTposHLUedanorpadel U snekTpokapguorpadbl, Kak NpaBuio, AOCTAaTOMHO NMOMEXOYCTONUMBEI
u MoryT ucnonesoBaTecs B6nuan MAFrHUTHO-PESOHAHCHOIO OBOPYOOBAHWA, HO KOMNBIOTEPHBIE CUCTEMBI, UC-
Nosb3yloLLMe MarHUTHbIE CPELCTBA HaKoNmeHus WHopMaLi, MOryT UMETb OrpaHUYEHUs No UX MEeCTOPACMONOXEHUIO.
Ons cTUpaHua MHopMaLmMK Ha MarHUTHBIX HOCUTENSX, TakUX KaK KpeAUTHbIe KapTbl UM MarHUTHbIE NeHTbl, Tpebyetca
[LOCTaTOMHO HM3Koe nocTosiHHoe nore. Coobljaetcsa o noporax Huxe 20 MTn.

Tak Kak Ha Bbixof DOTOYMHOXMUTENeH BMNUAIOT 3Ha4YeHMe U OpUEeHTaLus MarHUTHOro nons, ycrpoictea, pabota
KOTOpPbIX 0CODEHHO 3aBUCUT OT POTOyMHOXMUTENER (HanpuMep, NpUHagnexalyne K CUUHTUMNSALMOHHON KaMepe KOMIMbio-
TepHbIX TOMOrpacPMYECKMX CUCTEM), MOTYT nonagaTh Noj BNUsiHUE HU3KMX MarHUTHLIX noneid. BoixogHble yCTpoiicTBa unu
HekoTopble POTOYMHOXMUTENN MOTYT UMETb 3alUTy OT BO3AEWCTBMS MarHUTHOMO MNOMS, HO 3aliuMTa OT MarHMTHOro Nons
GonbLUMX OTBEPCTUI B CLUMHTUNNSALMOHHON KamMmepe 3aTpyAHeHa Mo pasfnnyHbiM NpUHUHaM.

OnekTposHuedanorpadbl U anekTpokapauorpadbl MoryT ucnonbsosartses B6nusn MP-OBOPYJOBAHUSA, B nep-
BYH o4epeab 0COGEHHO YyBCTBUTENLHLIE K NEPEMEHHBIM MarHUTHLIM MOSISIM U Aanee — OTHOCUTENbHO HelyBCTBUTENb-
Hble. OfHaKo, KONW4eCTBEHHOE 3Ha4yeHue JomKHO 6biTb obecneveHo U3TOTOBUTESIEM anekTposHuedanorpados n
anekTpokapauorpados.

6.8.2, nepeuuncnenue ff), KPUOIEHHbLIE >XKUOKOCTU U TA3bI

1) OB6paLyeHne ¢ XUakummu asoToM U refnimemM

a) CBOWCTBA KPUOreHHbIX XXUKOCTEA:

- Np¥ NonagaHuK Ha OTKPbLITLIE YH4aCTKU Tena MOryT Bbl3BaTb rybokoe o6MopoXeHUe (CM. NYHKT 2);

- He UMeIoT 3anaxa;

- HENoOXapoonacHs.l,

- HETOKCUYHBI;

- UCnapuBLLUNCA renuii nerye Bo3ayxa;

- NPW UCNapeHU KOHAEHCUPYIOT Briary 13 Bosgyxa U obpa3sytoT XonofHblid TYMaH, KOTOPLIA MOXET pacnpocTpaHsThb-
¢ BoKpyr. TymaH, 06pa3oBaHHbIi MCapAIOLLMMCA a30TOM, BbICTPO onyckaeTcs K nony.

Mpu koMHaTHOI TeMnepaType 20 °C 1 n )xuzKoro rennus npu ucnapeHun obpasyert npumepHo 750 1 rasoobpasHoro
renus, a 1 nxugkoro asota npumepHo 700 n razoobpa3sHoro asoTa.

b) OnacHocTH, cBA3aHHbBIE C KPMOrEHHBIMU XXUAKOCTAMM

Mpw HenpaBUNbHOM OBpaLLEHNUM C XKMAKAMU a30TOM U refIueM MOTYT BO3HUKHYTb OMacHOCTH:

- 06MOpOXEHUS,

- YAyuwbs,

- KOHAeHcaLUun kucnopoaa.

OnacHocTb 06MOpoXeHNS

Mpu o6palyeHnm ¢ XnaKMMU a30TOM U renuem cnegyet uaberatb nonagaHns sTUX XUAKOCTEN Ha OTKPbITbIE y4acTKu
Tena, ocobo cneayet Gepevb rmasa.

Yayuwbe

YTeuka razoo6pasHoro asora UMW refinsi B 3aKpbiTOM MOMELLEHUA NPUBOAMUT K BLITECHEHUIO KUCNOPOAa U3 BO3AY-
Xa. YMeHbLUEHUe KOHUEeHTpauuu kucriopoga fo 17 %—18 % u Huxe MOXET BbI3BaTh yaylibe. Moatomy paboTa ¢ 3TUMK
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XNajareHTamu paspeLlaeTcs TOMbKO B XOPOLUO BEHTUNNPYEMBIX NMOMELLEHUAX, TPAHCOPTUPOBAHNE COCYA0B C XUAKUMU
a30TOM W refniveM B NndTax pas3peLleHo TOMbKO NPy YCIIOBMU, YTO OHU XOPOLLO NMPOBETPUBAIOTCS.

Ecnu obnako asoTa unu renua nonagaet B NoMmeLleHne Ansa NpoBeAeHUs uccnefoBaHnii, peKkoMeHAYeTCa Hemel -
JIeHHO 3BaKyWpoBaTb M3 Hero Nniofgelt. [NocneaytoLwmii BXog B 3TO NOMeELLEHWe AOMmMKeH BbiTb pa3pelleH TonbKo nocse co-
OTBETCTBYIOLLEN NPOBEPKYU, KOTOpas NOKaXKET, YTO COAepXaHue KUCNopoAa B BO3AyXe [OCTaTOMHO BbICOKO.

KoHaeHcaums kucrnopofa

TeMnepaTypa NOBEPXHOCTU COCYAO0B C XWAKUMW @30TOM U rennem B criydae aBapuiHOro yxyAaLLeHus Tennonaons-
LK MOXET CTaTb KpaliHe HU3KOM, YTO BBI3OBET KOHAEHCALMIO Ha HUX KUCITOpPOoAa uNnn oborallieHne KUCnopogoM Bo3ayxa B
6nman cocyfoB. 3TO NOBLILAET ONACHOCTL BO3HWKHOBEHMSA Noxapa. Ecnu psaom ¢ aTuMmn cocyfamun HaxoguTcs cMaska,
M&acro Unu Spyroii ropiodunii MatTepuan, ytedka unu aBapuinHoe ucnapeHne KpUoreHHbIX XUAKOCTEN U CBA3aHHOE C 3TUM
rny6okoe oxnaxpeHne NoBepxXHOCTel COCYA0B MOTYT NPUBECTU K 06pa3oBaHuio NOTeHLMansHo roptodeil cMecu B pesyrb-
TaTe OXMKEHUS BO3fyXa W NOBLILLEHUS KOHLEHTpaLuK kucnopoga.

¢) 3aluTHas ogexaa

Mpu BEINOMHEHWUM NOBbLIX PaboT C XUAKUMU a30TOM W renneM nepcoHan JormkeH 6biTb cHabXeH cpeacTBaMu HAK-
BWAYanbHOR 3awmThl. OHW BKITtoYatoT B cebsi:

- 3alyWUTHLIE pyKaBuLbl (HU B KOEM criydae He nepyarku);

- 3alWUTHLIA KO3bIpeK ANs Nuua;

- nabopaTopHble xanarsl (13 XIonKa unm nexHa);

- 3aWUTHYo 0BYBb.

2) Nepexop B HopMarnbHoe cocToaHne KBEHY

Mepexop cBepxnpoBoAsALLEeil 0BMOTKN € TEKYLLUM NO Hel aNeKTPUYECKUM TOKOM B HOpMarbHOe COCTOsIHWUE SBNseT-
CA aBapWitHOI cUTyaLuell, KoTopas MOXET BO3HUKHYTb NIMG0 MpW HEAOCTATOMHOM OXTaXgeHun obMoTKY (HanpumMep, us-3a
MOHUXEHWA YPOBHA XULKOrO renna B KpUocTaTe HUXe npefensHo AonycTUMOro), nubo n3-3a Bbi3BAHHOTO KaKoir-nméo
NPUYUHONR YBENUYEHUS CUMbl TOKA BhILLE YCTaHOBNEHHOIA.

Mpu nepexofe cBepPXNpPOBOASALLEro MarHuTa B HOpMasibHOe COCTOSIHUE SHEPrusl MarHUTHOro nons npeobpasyeTtcs B
TennoByto, YTO MPUBOAUT K BLICTPOMY BbIKMMAHWIO XWUAKOTO renus. [pu 3ToM 3a HECKOMBLKO MUHYT MOXET obpa3soBaTbesi OT
104 f0 10° 11 ra3006pa3sHoOro renns o4eHb HU3KON TEMNEpaTyphI, UTO COMPOBOXKAAETCA CMEAYIOLUMU ABMEHUAMM:

- 06pa3oBaHWeM B 30He, MPUMbIKatoLWei K MarHUTY, NNOTHOTO TyMaHa U axe BbiMafeHWeM CHera BCreACTBME KOH-
fleHcalun 1 nepeoxnaxmeHna napos BoAbl U3 BO3AyXa,

- ry6oKMM oxnaxpaeHneM obbekToB BONU3W MarHuTa, YTO MOXET Bbi3BaTb 0BMOPOXEHWE NMPU NPUKOCHOBEHMU K
HUM;

- BbITECHEHMEM Kucriopofa Bosfyxa rasoobpasHbiM refineM, CHUXKEHUEeM KOHLEeHTpauuu kucnopoga BMNOTb A0
YPOBHEW, He COBMECTUMBIX C XU3HbIO.

3) 3anueKa Xugkoro renus

[nsa nogaepxaHus HOPManbHOrO YPOBHS XUAKOMO renusi B KpUocTaTe ¢ Lienbio NpefoTBpalLeHna nepexoaa cBepx-
NpPOBOASLLEro MarHuTa B HopMaribHoe COCTOsIHME HeobXoAuMO perynspHo Ao6aBnATb B KPUOCTAT XUAKUE a3oT W renuid.
Mpw npoBeaeHUn aTnX onepayuil HeO6Xo[MMO YYUTEIBATL OMACHOCTU U NPUHUMATL Mepbl NPEAOCTOPOXHOCTH, ONUCAHHBbIE
Beiwe. OT 10 % Ao 30 % XuAKoro renusi MOXET nepexofuTs B razoobpasHoe coCTOAHME NpU NPoBeAEHUN HOPManbHO
npoLeaypbl 3anmeku.

6.8.2, nepeuuncrnerue gg), PEXKMMbl PABOTbI

(CM. nosicHeHua k 51.103).

6.8.2, nepeuuncrnieHne hh), n 6.8.2, nepeuncnenue kk) NocroaHHoe MarHuTHoe none

MoCTOsAAHHBIE MarHUTHbLIE Mons, ucnonb3yemble B MP-OBOPYAOBAHUW, uMeloT 3Ha4veHns npubnusutenbHo ot
0,02 go 3,0 Tn. OkcnepuMeHTanbHbBlE €AUHULBI B HacTosiLLee BpeMsA pacnonaratoTes B npeaenax ao 10 Tn. B To Bpemsi
KaK MOCTOSIHHblE MarHWTbl U MarHWThl, UMeloLLUue CONpOTUBIIEHUE, UCNONBb3YIOTCA B HekoTopom MP-OBOPYAOBAHUN,
Hambonbllee kKoMMepyeckoe ucnonb3oBaHue umeet MP-OBOPYIOBAHWUE co cBepxnpoBoaALUM MarHUTOM.

B cBepxnpoBofslleM MarHute MOCTOSIHHOE rofle napannenbHo ANUHHOW ocu Tena. B HekoTopom MP-
OBOPYOOBAHWMW, cHabxeHHom MATHUTHBIM MNOJMEM, HanpaBneHne NOCTOAHHOrO MarHUTHOrO NoNs NepneHanKynsap-
HO K AnuHHon ocu NALUMEHTA.

MaruuTHoe nore, KoTopoMy o6bidHO nogBepraetcs MNMALIMEHT, orpaHuyiuBaeTca onepauuoHHOW NONEBOW CUIo
mMarHuTa. B TexHu4eckom nucte cneuudukayum B cootBeTcTBUmM ¢ TpeboBaHuamu U3FrOTOBUTENA no 6.8.3, nepeunc-
neHue bb), MOXeT BbITb OTMEYEHO, YTO ANS HEKOTOPLIX MarHUTOB BLIXOAHOE NONe MarHuTa 6biBaeT Bhilwe, Yem paboyee
rone marHura.

B HekoTopbIx cnydasx pabotel ONMEPATOP MOXET noaBepratbCs BO3AENCTBUIO MOCTOAHHOrO MarHUTHOrO nons
MP-OBOPYOOBAHWNA, B YacTHOCTM MarHUTHOro nons paccesHusi. BnusHuwe Ha OMNMEPATOPA nepemeHHoro nons byger
ypesBbl4aHO He3Ha4YuTensHsIM BHe MP-OBOPYOOBAHWSA. HeT HUKakoro akcnepuMeHTanbHOro N TeopeTUYeCcKoro oc-
HOBaHMS AN COBOKYMHbIX Bronornyecknx apdeKToB Ha NtoAel, NoABepratoLLiUuXca BO3RENCTBUIO NOCTOAHHBLIX AW nepe-
MEHHbIX MarHUTHbIX None.

MoTeHunanbHbIe MexaHU3Mbl Ans 6uoadpcpekToB

Cwna, BpallatoLLnii MOMEHT U NPOXOZMMOCTb
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Bo3MmoxHO, camblii cyllecTBeHHbIN MexaHuaMm ansa MP 6uoaddekra — pakeTHas onacHocTb. deppoMarHUTHbIE
06beKTbl UCTLITHIBAIOT NEPEBOAHLIE CUMbI, KOTOPLIE MPUTSAMUBAIOT UX K BEICOKUM 0GNacTAM MarHWTHOTO NOMs B MarHuTe
[15]. OTa cuna 3aBUCUT OT NpoAyKTa NOCTOSAHHOW CUIbl MArHUTHOIO MOMS U NPOCTPAHCTBEHHOMO rpagueHTa CuUnbl MarHuT-
Horo nons. OrpaxgeHHble MarHUTbl HU3KOI obnacTi B onpefeneHHbIX NPoCTPaHCTBEHHbLIX MECTOMNONOXEHNUAX MOFYT Npo-
n3BecTH GonblumMe MarHUTHLIE rpagUeHThl, YeM BbicOKasa obracTb HeaKpaHUpPOBaHHOTO MarHuTa [16]. Pesynerat coctout
B TOM, YTO Takne orpaxgeHHble HU3KOMofeBble MarHMTLl MOTyT NPosiIBUTL BonbLuKMe cunbl Ha heppoMarHUTHLIX obbekTax,
YeM Jaxe HeaKpaHWpOoBaHHLIE BLICOKOMOMEBLIE MArHUTLI B OnpefAereHHbIX MECTONONOXeHUAX [16]. PakeTHasa onacHoOCTb
TpebyeT 0by4eHUs nepcoHana.

OvnamarHnTHble 0ObeKTbl UCMbITLIBAIOT NEPEBOAHLIE CUIbl, NMPUTArMBalOLME WX K HU3KUM 0BNacTaM MarHUTHoOro
nons ganeko ot marHuta [15], [17], [18]. Boaa siBnsieTcs cnabo guamarHMTHOW. YeHo u MBacaka [17], [18], nokasanu, yto
B none 8 Tn mManoro MarHuTa Bofia MOXeT ucnbiTate cuny Ao 30 % cunsl rpasuTayun. 3Ta cuna sacTaBnaeT Boay oTae-
NATbCHA B O4HOPOAHON NorneBoii obnacTtn MarHuTa. B nepsoM npubnukeHun cBepxnpoBOAgUMOCTL CONEHOUA OB MarHUToB,
nenonb3syemMbix B MP-OBEOPYJOBAHWMU, moxeT 6bITb NpuHATa Kak napa Menbmronsya. Mpegnonaratot, 4to napa lenb-
MrofbLa nMeeT paguyc R 1 4To NOCTOSAHHOE MarHUTHOE MoJie B LIEHTPeE naphbl KaTyLku aensetca By, PaccMaTpusaloT 06b-
€KT, BOCMPUMMYMUBOCTb KOTOPOrO %, NAIOTHOCTb — p. YCKOpeHuWe rpaButauumn bygeT g, NpoXoagMMocTb cBOGOAHOMrO MecTa
ByneT Ly 1 Z— ock napkl MenbmMronsLa. MakcumansHoe yckopeHue a (HopMarnmsoBaHHOE K YCKOPEHUIo), koTopoe obbekT
JOIMKeH UCnbITaTb B MarHUTHOM nore napbl lenbMronbsua paguycom R, MOXET BbiTb BbIpaXeHO Kak

_ 1B (sB)_ x [-05698]
_uopg(E)Nuopg( R (BB.1)

MoxHo nokasaTb, 4TO NUKoBas cufa OT KaTywku [enbMronbua pasHAeTca z/R = 0,787 (Npu NPUHATUK, YTO
LUeHTp napsbl cooTBercTByeT z = 0). YeHO cooBLmMN, YTO MakcUMarnbHbIA NpoAYKT cunbl (B 0B/3z) ero Manoin cucte-
Mbl 661 400 T2/m B z = 75 MM. [pu NpuMeHeHun Modenu enbmronbla paanyc napbl [enbMronbua AomKkeH BbiTb
R=2/0,787 = 0,075/0,787 = 0,095 1 MakcumanbHbIi NpoayKT cunbl — B 8B/0z = 0,569 BOZ/R =381 T2/m (MeHbLe, Yem
4,7 % HecoOTBETCTBUSA).

O ekt «Mouncesa» YeHo 6bin cobntogeH B HebonbLwom (0,05 M), 8 Tn mariute. YpaBHeHue (BB.1) nokasbiBaer,
4TO BOfa@, KOTOpPas ABNAETCA AnamarHeTkom (y = — 9,05 10~ n nnotHocTb = 1000 Kr/M3), ncnbiTaeT yckopeHue Npuénu-
3uTenbHO 30 % rpaBUTaLMOHHOIO YCKOPEHUA.

YeHo TakKe Hallen gpyrue ToHkue buonornyeckme addekTel [19], cBA3aHHLIE C CUNOW, NPON3BEAEHHOW MarHUTOM.
YpaBHeHue (BB.1) npegckaskbiBaeT, 4To cuna (1, no-BMaUMOMY, Buonorndeckue spdekThbl) OT MarHUToB, NOA0BHLIX MarHm-
Tam enbMronsla (MardHuTsl TUNA coneHound), 3aBUCUT OT KBafpaTta Cuibl MarHUTHOIO Nofsi U 06paTHO NpoNopLUoHanbHa
paguycy achdpekTuBHOR napsbl Menemronsua. MpuHumMarowmne MAFHUTBI BCEMO TEJIA nMetoT enbMronbLi-9KBUBareHT-
Hblid pagmyc 1 M, B To Bpemsa Kak npogykt cunel MAFTHUTA BCEIO TENA ¢ 4 Tn — Ttonbko 4 % marHuta YeHo. Tak, B
MAIMHWUTE BCEIO TENA ¢ 4 Tn BoAa JoMmKHa UCMNBITaTe YCKopeHe npubnusutensHo 1 % rpaButauuu.

OueHb KOCBEHHBIN, HO BaXXHbIN MexaHW3M BuoaddekTa cBA3aH ¢ peppoMarHUTHEIMU OBbLEKTaMU, BKITIOHAIOLUMK B
cebs kapguocTUMynaTopsl. KapanocTUMYyNSaTopbl MOTYT UMETb heppoMarHMTHLIE pere BhiKMioyaTenei, KoTopble NpUBOAAT-
CS B Je/CTBME MarHUTHLIMU MONAMU B HecKonbko raycc [16]. OnpefeneHHble NpoLecchl, WYHTHI, BUHTHI U pyrue UMMNnaH-
TaTbl MOTYT UCMbITEIBATE BO3LEACTBUE CUMbl B MOCTOAHHOM MarHuTHoMm none. HeobxoaguMo npegycMoTpeTb Heobxogumble
Mepebl, 4Tobbl rapaHTUpoBaTk 6esonacHocTb Takux MALIMEHTOB. Mepepn usBneveHnem geppoMarHUTHeIX 06LEKTOB A0r-
XeH BbITb ngeHTUULMPOBaH JPYro KOCBEHHbIW, NOTEHLMANbHEIA MeEXaHU3M OMacHOCTU. 3TOT NoTeHUManbHbIi MexaHu3M
OMacHOCTW BKIIOMAET B ¢e651 TeHAEHLWIO HaCkILLeHUst MarHWTHBIX Saep B TpaHcdopMaTopax M HEKOTOPbLIX NPOBOAHUKaX B
MPUCYTCTBUM BLICOKUX NOCTOSIHHBIX Noneid. OBopyaoBaHue, cogepiKallee Takue MarHMTHbIE SApa, MOXET BbiTb MOBPeXAEHO
¥ NpeKkpaTuTb PYHKUMOHUpoBaHue. Ecnn Takoe obopysoBaHne KOHTPONIUPYET UMK NOAAEPKMBAET XU3HEHHO BaXHble DYHK-
LMK, TO HACLILLEHHOCTb MarHUTHbLIX SAEP MOXET Bbl3BaThb CyLLECTBEHHbIe NnoTeHUuansHble pucku ana NALIMEHTA.

OnekTpudecku npoeoasLLMe o6beKTbl, B TOM YKMCIE C OTHOCUTENBHON NPOXOAMMOCTHIO, BrU3Koi K eguHULIE, MOryT
6bITb BOCTIPUMMYMBLIMU K MEXAHUYECKUM CUnaM AeMndrpoBaHns. ST curlbl BO3HUKHYT, €CNU ABUXEHME 0ObeKTOB CoKpa-
TUTCH MONepeKk MarHUTHbIX NIMHWA cunbl. [oTokK, NpousBeAeHHbIe B MPOBOASALLUX 06bekTax, cornacHo 3akoHy JleHua [20]
NPOU3BEAYT MarHUTHbLIE MOMA, KOTOPbIE HanpasreHbl NPOTUB NOCTOSHHOIO MarHUTHOrO NONS U YMeHbLUAKoT ABkeHue. Cko-
pOCTH NPOBOAVMOCTU HEPBA, NepeMeLLaroLLMecs OpTOroHanbHO B MOCTOSAHHOM MarHUTHOM Mofie, ucnbiTaloT cunbl JlopeHua
B OPTOroHanbHbIX HanpaBeHWsX K NOCTOSHHOMY MOMNI0 U K BEKTOpPaM CKOPOCTW. OTOT MexaHusM, adpdekT Xonna, Mor 6bl
BIUATb Ha NPOBOAUMOCTb HepBa [21]. [TocTosiHHBIE MarHUTHbIE NOMA MOryT BIIUSITb HA BpeMsi pacnpocTpaHeHWs NoTeHUma-
na feACTBUA BHU3 BOSOKHa HEpBa, U3MeHAA MyTU NPOBOAUMOCTU U YA enbHLIE CONPOTUBNEHUA HepBa [21]. Tun usMeHeHUa
3aBucen 6bl OT OpUeHTaLMKN BONIOKH& HepBa OTHOCUTENbHO NMOCTOSAHHOrO MarHUTHOIO MOMA U CUMbl MarHUTHoro nons. Haxe
10 % “3MeHeHWi HenonsApHbLIX CBONCTB HepBa noTpeboBanu Gbl CUMbl CTAaTUMECKOro MarHUTHoro nons 24 Tn [21].

Brl3BaHHbIe anekTpuyeckue nons

3apsxKeHHble HOCUTEMM, Takue Kak MoTOK KpoBU, NepemellaroLuiics B MOCTOSAHHLIX MarHUTHBIX NONSX, Bbi3blBaOT
nonepeyHble HanpsxeHus [22]. HanpspkeHWs V, Bbi3BaHHbIe MarHeToruagpoauHaMmyeckuMm addekTom, MoryT BbiTb no-
Ny4YeHbl MyTeM UCMonb3oBaHWA cunel JlopeHua £ OTa cuna, Npu pasfeneHMn Ha aneMeHTapHble 3apafbl ¢, Bblpaxaer
nonepeyHble anekTpuyeckue nons. Ecnu gnametp KpoBeHocHoro cocyfa D, ckopocTb KpOBOTOKa L M © — yron Mexay
BEKTOPOM CKOPOCTU W CTaTUMECKUM MorieM, To Nno 3akoHy JlopeHua nmeem (cMm. pucyHok BB.1)
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v="FE2=1.BD sin(6) (BB.2)

3aKoH nHaykumn Gapagen cBA3bIBaeT BblI3BBAHHOE HAMpPsSKEHUe CO CKOPOCTBH U3BMEHEHUA NOTOKA Yepes obnacTb A.
MoTok — WHTerpan Tode4YHoro npodykra cunbl MarHuTHoro nons B no obractu. B cTaT4ecknx MarHUTHbLIX NOMAX nepnex-
AVKYNApbI 06nacTn JOMXKHbI U3MEHATLCA CO BPEMEHEM {, B pesyrkraTe CO3atoTcH Bhl3BaHHbLIE HaNpsXXeHns V:

d[BdA
v=— (BB.3)

[ObixaHue, cepaeyHble CMELLEHUs U NOTOKM KPOBWU MOTYT BbI3BaTb CO3aHWNe SM1EKTPUYECKOro HanpsiKeHWs B Tene.
OfHO M3 NPOsIBNEHNUI ITUX Bbl3BaHHLIX HanpsbkeHuin (opmMyna BB.1) — BoaBbILLeHMe « T» B YacTW BOMHbI 3NEKTpoKapamo-
rpamMMbl Ha BLICOKUX CTaTUYECKUX NOMeBbIX YpoBHSX [23]. B TeyeHue cucTonbl NepeMeLljatollieecs cepale 1 NoTOKU KpoBU
Bbl3bIBalOT HanpshxeHue Tena, Grnuakoe K aMniuTyae U pSgoM ¢ BpeMEHeM CepAeqHoro Lukna BonHel « Ty [23]. OsuxeHune
CTEHKUN TPYAHON KNETKN B TEYEHUE AbIXaHWS B CTaTUYECKUX MarHUTHBIX MOMSAX BbI3OBET ManeHbKWe HanpsikeHus B Tene.
LLleHk [24] cBsi3an rofloBOKpYXeHWUe, UCMNbITaHHOE NepcoHanoM, paboTaroLMM OKONO BLICOKUX MarHUTHLIX NOMeR, ¢ 4aBneHu-
€M, NPOon3BEAEHHLIM B NMOMNYKPYITIbIX KaHanax BHYTPEHHENO yxa, BbI3BaHHLIM ABUXEHUEM 3MEKTPUYECKUX obnacTen.

HuakoypoBHeBbIE NOCTOAHHbIE U AUHAMWYECKNE MarHUTHLIE NOSS, CBA3AHHbIE C IMHUSIMU areKTponepeayu, urpa-
0T onpefeneHHyo porb B BO3HUKHOBEHUW paka, 3Ta npobnema HegaBHO Npuobpena GonbLUyo rMacHoCTb. SNMAEeMUono-
rmdeckue ncenefgoBaHus aeKToB NogBepr NOCTOAHHBIX XUTENe BO3AENCTBUAM NTIMHUIA anekTponepeaay ¢ Tokom B 50 1
60 'Yy nokasanu Hanu4ue JOoNoNHUTENBHOMO pUcka BO3HWKHOBEHMUS 3aborneBaHWin pakoM B AETCKOM Bo3pacTe [25] — [31].
OpHaKko CTaTUCTUYECKOE 3HaYeHWe MOMyYeHHBIX AaHHbIX 6blNo cMellaHo. MpubnusutensHO NOMOBMHA UCCIef0BaHUiA
B3POCIOro HaceneHus, nogBepratoLLerocs BO3AeCTBUAM NUHUIA anekTponepedad, nogreepguna addekTsl BO3LERCTBUS.
BmecTe ¢ Tem, TOMNbKO 0AHO UccrefoBaHWe NOATBEPAUIO CTaTUCTUYeCKOe Bo3gelcTBMe. [pyrue uccnegoBaHus He rnoka-
3anu H1Kakux acpdekToB. Bbinu NpoBeAeHbl HECKOMNBKO UCCrefoBaHUii NpodeCccuoHarnbHOro Bo3LencTB1S NoNsMU TOKOB
50 — 60 Ny [25], [32] — [36]. CHoBa pe3ynbraThl OKasanucek CMeLlLaHHbIMU U onpejeneHbl Kak CTaTUCTUYECKOe 3HaYeHHe.
3TU uccnefoBaHUA YCTaHaBMMBAKOT, YTO MUMIUMIayCCOBCKME NONSA HUXE, YeM Te, KOTOpble UMEeT eCTEeCTBEHHOE NPouC-
XOXJeHWe, Bbl3blBatoT 6103 ekThl. KonnyecTBEHHO-MHTYUTUBHAS MMNoTe3a 1 CMeLlaHHbIe 3KCrepUMeHTanbHble pesynb-
TaTbl HegaBHO NpuBenu bepHxapga [37] Kk BbIBOAY, YTO HEOBX0AUMEI AONOMNHUTENBHBIE UCCEeL0BaHUs, YTOObI pasbACHUTL
3TOT BOMpPOC. ECTb BaXHble pasnuunsa Mexgy nojsepraHuAMU BO3AEACTBUIA NUHUIA anekTponepefady v nojsepraHuaMu
BO3eWCTBUI, C KOTOPLIMU cTankueatoTea B MP. OgHo 13 pasnuyuunii — 1o, 4To MP MarHuTHbIE Nons sIBMSOTCA CTaTUYeCKu-
MW, B OTNIUYKUE OT Monei NUHUK anekTponepegadun ¢ Tokom 60 'y, [dpyroe oTnnyMe — oTCYyTCTBUE KOMNOHEHTa aneKTpu-
YecKoro rnons, cesdaHHoro ¢ MP NocToAHHBIM MarHUTHEIM noneM. MpeanokeHHbIN MexaHusm gna 6uoaddekrtos nroboit
LOMNONHUTENBHOW HU3KOM YacToThl (JHY) BKNto4aeT B ceba pe3oHaHC LMKNOTPOHa MOHOB Kanbuusa [38]. Takoit MmexaHu3m
npeanonaraeT Kak MarHUTHoe nomne (KoTopoe MOXET ObiTb fUHAaMUYECKUM), TaK W OpPTOroHanbHoe 3NeKTpUYeckoe rnore,
U3MEeHSIoLLeecs B YacToTe pe3oHaHca LMKNOTPOHa, BO3MOXHO, KanbLUuA. YacToTa pe3oHaHca UWMKNOTPOHa ANsi MOHOB
Kanbuns — 38,4 [ylc. 3eMnst UMeeT cuily MarHUTHOro nons npubnusutensHo 0,2 'c yactotol 0,5 'y, GnekTpudeckoe
none vactotoii 60 'y noTpeboBano 6kl OpTOroHaribHoe MarHuTHoe rnose cunoii 1,56 Nc Ans pe3oHaHca UWKNOTPOHa Mo-
HOB KanbLus. Takas KoMOGMHaLMA BNEKTPUYECKNX U MarHUTHBIX NONel MOXET NPOU3OATH OKONO NIUHWIA aneKTpornepeaau.
B MarHuTax 1,5 Tn opToroHanbHoe anekTpuyeckoe none B 576 kL TpebyeTcs ANsA pe3oHaHca LMKNOTpoHa. Pe3oHaHCcHas
vyactota B MP-OBEOPYOBAHNU Gonee 4YeM B fBa pasa NpeBbIlLaeT 3Ha4eHNe Pe3OHaHCHOW YacToThl UUKIOTpOHa Ans
KanbLusa Ana TOro Xe caMmoro MarHuta. He npucyTCTBYET HUKAKOroO SNEeKTPUYECKOro Mnors oKomno 4acToThbl pe3oHaHca Lu-
knotpoHa B MP-OBOPYOBAHWW, Tak Kak nCnonb3yeTca anekTpoMarHuTHas 3almTa. OTa 3aluTa orpaxaaeT oKpyKato-
Wwytro cpegy oT MP-curHanoB v NpensTCTBYET CUrHanam W3 okpyxatolei cpegbl yXyawmTs MP-n3obpaxeHus.

Opyrue npeanoxeHHble MexaHWaMbl AN cTaTUYECKUX rnornei GuoaddexTor

CKOpOCTb XMMUYECKUX peaKLuii, paBHOBECHE W KOHLEHTPaLUWKU Mornu Bkl BbITb N3MeHEHbI, ecrni Gb! HEKOTOpbLIE I
BCE peareHTbl UNU NPOAYKTEl UMENU MarHUTHbIE MOMEHTEI, KOTOPbIE 3HaYUTENBHO U3MEHUNK Bbl TEPMOANHAMUKY peakLum
[16], [17], [24], [39] — [41]. OpHako B nonsx 4o 4 Tn TepMOAUHaAMUYECKNE COCTaBNSAOWME 4OMKHBI BbITh HE3HaYMTENb-
Hbl [24]. BbINK NpeanoXeHbl 4pyrue BO3MOXHbIE MexaHU3Mbl ANA 6103 heKTOB NOCTOSSHHONO MarHUTHOrO MNons, Hanpu-
Mep TYHHemnbHBIA adpdekT gnsa npoToHoB B JHK n3-3a U3MeHeHWd B NoTeHUManeHON BeICOTE, BbI3BAHHOW CTaTUYECKUM
MarHuTHeIM nonem [40]. Opyrue MexaHWambl 6binu obeyxaeHel B o63opax [18], [24], [37], [40], [42] — [486].

Habnropnaemoe noctofiHHoe nosne 6uoacpdekToB

OKernepuMeHTarkeHble UccrnefoBaHNs NoBLILEHUS T-BOMHEI SMeKTpoKapaMorpaMMbl — €4WHCTBEHHOE HEMeXaHU-
Yeckoe MOCTOsIHHOe norne 6uosgeKTOB, KOTOPOEe LUMPOKO MpU3HaHoO. JTO pacnpocTpaHsieTca Ha MALUMEHTOB, pas-
MeLLeHHbIX B CTaTUYECKUX MOMSAX, 3Ha4yeHuem, no kpaitHe mepe, 0,3 Tn. MNpuunHa 3TOro ABMEHUSA HAXOQUTCA cKopee B
6uonoruyeckoil cpepe, YeM B pesynsTate BosfeicTBUA. MOTOK KPOBU NPUBOAUT K BEI3BBAHHOMY HaMPsXXEHWIo, KOTopoe
npuBoOLUT K BbiGpocy T-BomHbl. He oBHapyxuBaeTcsa HuKaknx HebnaronpusTHeiX adpekTtoB; ¢ MALUMEHTA npogonxa-
0T CHUMaTk 3neKTpoKapguorpammy HopMarnbHOro Bufa cpasy nocrne CHATUA BO3LeACTBUS MarHuTHoro nongd [16], [23].
OTMeTuM, YTo [PKEXeHCOoH U gp. [71] Takke Hawnu 17 % yBenudeHne AnvHbl cepgedHoro yvkna nocrie 10-MuHyTHOro
Bo3felicTBuA nonem B 2 Tn. [AnuHa cepaeyHoro Lukna BO3BpaTUNach K HopMarnksHol Yepes 10 MUH nocne Bo3gencTBua
W ocTaBanack HopmarbHoW 22 4 cnycTs. [1ocToAHHbIE MarHUTHbIE nons, ucnornbsyemsle B MP-OBCJIEOOBAHWUN, He npu-
BOASAT K yBENIMYEHUAM TemnepaTypsl Tena [47], kak Obirno npeanoxeHo [48]. KaxeTes, HET HUKaKuX MyTareHHbIX apdekToB
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[16], [42], [49]. OgHako Happa u gp. [70] o6Hapyxunu, 4to npocTtoe 30-MUHYTHOE BO3aelicTBUE Ha Mblluei nonem B 1,5 Tn
BbI3Bano 15 % cokpalleHWin, OTHOCALLUXCA K crnepme andka Ha 16-i u 26-ii AHW nocne BosfeicTBUsA. He obHapyxeHo
BNUAHWIA Ha NPOBOAMMOCTL HepBa W B NaTeHTHbI nepuog [50] — [52]. Bo3bygumocTb HepBa SIBRSIETCA UNU HE3aTPOHYTOM
[50], unu 3HauuTenbHO yBenuyusanacs [51] BbICOKUMU CTaTUMECKUMU MarHUTHBIMU NonaMu. MHorue U3 npeanoxeHHbIX
MEXaHNU3MOB MOTYT MPUMEHATLCA B NMoJie O4eHb BbLICOKOM CUnbl, HO, OMeBUAHO, OHU HE BHOCAT 3HaAUUTENbHLIN BKNnajg npu
MOCTOAHHBIX MarHUTHbLIX NONSAX HUXe 3HaveHus 2,0 Tn. HanpuMep, ATKMHC nokasan [53], 4To Npu HOpManbHOW TeMnepa-
Type Tena TepMogMHaMnyeckne paccMoTpeHus TpebytoT, 4Tobbl 3Ha4eHWe ctaTudeckoro nons 6bino, no KpaiHei Mepe,
10 Tn ans BO3HUKHOBEHUS CYLLECTBEHHbLIX M3MEHEHUI B CTPOEHUN hepmeHTa. Bukaco n Bapax nokasanu [20], 4To nons
CTOrb Xe BbICOKWE, KaK 24 Tn, okasbiBanun Obl TONbKO HeBOMbLIOE BMAHWE Ha NPoBOAMMOCTL HepBa. HegaBHO KuHoun,
Amaryuun n TeHdopg nokasanu [72], 4To cTaTudeckue nons sHavyeHnem 10 Tn He JOMKHbI BbITh NPUHATH BO BHUMaHWE C
TOYKM 3pEHUsA HanpsKeHWI, Bbl3BaHHbLIX B aopTe. ECTb HECKONBKO B 3HAYUTENBHON CTeNeHU HenoaTBEPXAEHHbIX coobLLe-
HWIA 0 BruoadbpekTax NOCTOAHHOrO MarHuTHoro nons. MoTpebrieHuWe kucrnopoga, kak Habntoganu, 6bINo HECKONBKO No-
HWKEHO B S4eiKaxX NoYKKU U neveHn amOpuoHa Mbln B nonsx aHadeHnem 0,7 Tn [54]. [pyroe uccnenoBaHue, o4HaKo, He
Haluno Hukakux acdektos B none 0,6 Tn [55]. O npoTuBopevallux pesynsratax coobLiatoT OTHOCUTENBHO reMaTonorum
XMBOTHbIX, HA KOTOPbLIX BO3[jeiCTBOBANo B Te4eHWe MHOMMX HeAenb BbiCOKOe cTaTu4eckoe MarHuTHoe none [56] — [58].
EcTb Heckonbko 0630pHbIX cTaTel, KoTopble UccregytoT aTu obnacTu 6onee myboko [16], [24], [37], [40], [42] — [46]. Skc-
nepuMeHTansHasa paboTta no crtatuyeckuM Nonsam okono 2 Tn Obina 6espesynstaTHoi. Mpasag v ap. [66] Bo3geicTBOBaNM
Ha fAilLa neonapgosoi nArywkn nonem 0,15 unun 4,5 TN 1 He 0OHaPYXUMKM HUKAKUX pasnuU4uii B STUX rpynnax u rpynne,
He noABepraBLUeiica BO3AeACTBUIO. 3 9TOro OHU 3aKMOYUIN, YTO MarHUTHele nona Ao 4,5 Tn He okasbLIBaloOT BAUSHUA Ha
paHHee pa3BuTHe. LLieHKk n Ap. [67] 0BHapyXWUnn yBeNUYeHUs BepOSTHOCTU FONOBOKPYXEHWUA B None 4 Tr No cpaBHEHUIO C
1,5 Tny pobposonbLeB. KpoMe Toro, OHW HaLUMW CTaTUCTUYECKU CYLLECTBEHHOE YBENUYEHUE TOLWHOTLI, METaNIMYeCcKoro
BKyca 1 Apyrnx apdeKkToB,

PeiinmaH, Knaso v Box [68] noaBepranu Bo3geicTBuio S4ENKU ONyxXonu YenoBeka MarHUTHEIM nonem 7 Tn B Teve-
Hue 64 4. OHU HalnK, YTO CTaTMYeCcKoe Nnomne YMeHbLUAano YMCcno XXuU3HecnocobHbIX a4eek onyxonu Ha 19 % anst MenaHo-
Mbl, Ha 22 % Ans KapuWHOMbI AUYMHUKOB, U Ha 41 % Ana numdoMel. KpoMe Toro, OHW He Halunmn HUKaKoro CBUAETENbLCTBA
NS M3MEHeHUI B UMKNaxX pocTa a4eikn unu B 6onblumx dpparmentax HK. B apyrom uccnegosanuu Kpoekep u ap. [69]
He HaLUW HUKaKuX pasnuyuii B LUMLIKOBWAHOM TeNe UM ypoBHE MEenaToHWHa B CbIBOPOTKE KpbIC NOcne BO3[EeNCTBUSA
nonamu 0,08 unun 7 Tn.

anuaeMuonormyeckne uccneqoBaHna Bo3nEeNCTBUA Ha YenoBeka BbICOKUM NOCTOAHHLIM MarHUTHLIM Nonem Gbinu
cAenaHsl B paboTax [59] — [63]. [JaHHble 0THOCUTENBHO pabounx MHAYCTPUAnbHLIX NPEANPUATUIA, Ha KOTOPLIX BO3Aeii-
CTBOBaNN B Te4eHUe UX paboThbl U MOCTOAHHBIE, U HU3KOYACTOTHBIE MarHUTHbIE nonsa Ao 0,1 Tn, cogepXaT MHOro cy6bek-
TUBHBIX HabntogeHuin (Hanpumep, ronoBHble 6onu, 6onu B rpyau, ronoBokpyxeHue) [62], [63]. 3Tn uccneagoBaHus Takke
UCMbITbIBANN HEJOCTaTOK B afieKBaTHLIX CpefCTBaX KOHTPONS U3-3a YCIOXHAIOLWMUX (DaKTOpOB, TaKMX Kak Hanuyne Xxmmu-
KaToB Ha paboyem MecTte. B oTnuume OT BLILLEYNOMAHYTOro, UCCNeA0BaHUS aMepUKaHCKux paboumnx, koTopele paboTator ¢
BbICOKMMW MarHMTHBIMM NMOSISIMM, HE NOKa3anu HUKaKkux onacHelx adpdekros B nonsx 0,5 Tn, kak noka3aHo B pabote [59], n
uccnegosanua B nonsix 2,0 Tn B [60]. B To Bpems Kak nccnegoBaHna B 3Toil 06nacTu JomkHbl ObITb NPOAOIIKEHI, HET HU-
KaKkoro cBMAETENbLCTBA, YTO BO3EACTBUSA CTAaTUMECKUM MarHUTHBIM Nonem meHblue Yem 2,0 Tn noasepratot MALIMEHTA
onacHocTu. OfHa obnacTb 6ecnokoicTBa — onacHbl N cTaTUYecKUe MarHuTHble nonsa Ans éyaylmx aeteil 6epeMeHHbIX
paboTalolmx XeHLWUH, noaBepraloLmuxcs Bo3gencTeuto aTux nonei. Ans aokasartenbctea abconioTHoi 6e3onacHoCTU
Tpebyercs 6ecKOHEeYHOe YMCNO IKCNIEPUMEHTOB, B NUTEpaType A0 HACTOALLEro BpeMeHU HET HUKAKOro CBUAETENbLCTBA,
4YTO BO3JE€ACTBUE CTATUHMECKUM MarHUTHLIM MofeM ABNAETCA onacHbiM. HeaaBHWiA anugemuonornyeckuin 063op [61] us
MP-texHonoroB B CoeiuHeHHbIX LLiTaTax He Haluen HUKaKon Koppenauun Mexay Bo3AeNCcTBUEM BbICOKUM CTaTUYECKUM
MarHUTHbLIM MOfIEM M CMOHTaHHBIMK abopTamu, Becnnognem, HU3KOW MaCCOW MpU POXASHUN UMK NpeXaeBpPEMEHHbLIMU
poaamu. YeHo Uayuun sMObpuoHanbHoe pasBUTUE NArywek B none 6,34 Tn u Hawen, 4To BbICTpLIA packon, YMHOXEHUe
Aveitkn u gudpdepeHumpoBaHune 6binn He 3aTpoHyThl [48]. Keit Takke uccnegosana aMGpuoHanbHOe pasBUTHE NAryLwek
B BbICOKMX CTaTU4eCKUX MOMSX U He Hallurla HUKaKuX HebnaronpuatHolX addgekTos [64]. MakPo66u nayuun 6epemeHHbIX
MbILLE B rpafMeHTHbIX MarHUTHLIX NOMSAX U He Halen HUKaKoro BosaencTaytowero adpdpexta Ha YUCno nomMeTa unu Temn
pocTa [65].

MocrosiHHble nona: MpodeccuoHanbHble TpeboBaHUA 6e30NacHOCTH

B Ttabnuue BB.1 npegcraBneH cnucok npodeccuoHanbHelx TpebosaHuit 6esonacHocT. OH BKNOYMaET CTaHAapTh
[74] — [77] HaymoHanbHoro Paguonoruyeckoro Ynpasnenusa 3awutel (NRPB), ucnonesyemele B Benukobputanum, Ame-
pukaHckoro KoHrpecca lMpaButensctBa UHgycTpuaneHeix MrneHuctos (ACGIH), HauwonaneHol JNaGopatopuu JlopeHc
JiuBepMop (LLNL) n Asctpanuiickoit JlyueBoii JTabopatopuu (ARL). Bce ctaHgapTsl ycTaHaBnueatoT TpeboaHusa 6esonac-
HOCTU K «403aM» NOCTOSAHHOIO MarHUTHOIO NOss, HaxoAAWMMER B Npeaenax 200 unu 60 MTn. MNpuHATUE STUX NpeaenoB oT-
HocuTcs K 8-4acoBoMy pabouemy aHio npu 0,5 Tn; TONbKO OAWH Yac B A€Hb MOXET ObITb NpoBeAeH B none ypoHeM 60 MTn.
Hay4yHoe ocHoBaHuWe AN Takux NpeaerioB J03bl MOCTOAHHOMO MarHUTHOrO NONA OTCYTCTBYET. ECTb cebinka [78] o cpeaHeM
KBagpare (r.m.s) HanpskeHUa Hke 1 munnueonsTa. O4eBUAHO, YTO KPOBAHOE faBNEeHNe MOXET 3HAaYUTENbHO NOJHUMaTL-
€Sl B BbICOKUX CTaru4eckux Mossix, YTO BEAET K OrpaHU4eHNIO NPOAOIMKUTENBHOCTU BO3ASACTBNUSA NOCTOAHHBLIX MarHUTHbIX
nonei. 31o GyaeT pacCMOTPEHO B crnefyloleM pasgene U, Kak okasanocb, 1o 6ecnokoincteo 6bino He obocHoBaHo [79].
OpnHako npodeccroHarnbHble TpeboBaHUA K BO3[eACTBUAM NOCTOAHHOMO MarHUTHOMO NONS Ha OCHOBE [103bl CoXpaHsitoTcA. B
6yayLiem TpeboBaHWA cTaHapTOB K BO3AENCTBUSM NOCTOAHHLIX MarHUTHLIX Nonei ot MP MoryT 6biTe 06HOBNEHB!.
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Tab6nuua BB.1 —NpodeccmoHansHele TpeboBaHUS K NOCTOAHHOMY MOS0

CpenHee Bpe-
MA N5 BoEro Makcumym CpefHee BpemA Makcumym
McTouHMK Tena AnA ANA KOHeYHocTen ansa
BCero Tena B84 KOHevHocTel
(84)

MexgyHapogHaa Komuceus no 3awmTe He- 200 MTn 2Tn — 5Tn
aTtomHoii paguauum (ICNIRP)
HauwoHanbHoe Papuonoruyeckoe MpaBneHue 200 MTn 2Tn 200 MTn 4Tn
3awumTtel (NRPB) (Benuko6putaHus)
AMepukaHckuit KoHrpecc [MNpaBuTensctea MH- 60 MTn 2Tn 600 MTn 2Tn
ayctpuanbHbix [urnennctos (ACGIH)
HauwoHanbHas JlabopaTtopus IlopeHc 60 MTn 2Tn 600 MTn 2Tn
Jlueepmop (LLNL)
ABcTpanuiickas JlydeBas JlabopaTtopus (ARL) 60 MTn 5Tn 200 MTn 10 Tn

MocTofiHHbIE Nons: MeXaHU3Mbl ANns npodeccuoHanbHbIX Npobnem

Kak 6bino obcyx/eHo Bhllle, B NPUCYTCTBUMU NOCTOSIHHBIX MarHUTHBLIX Norei heppoMarHUTHBIE MaTepuansl MOryT
UCneITbIBaTL NepeBoAHble cunbl K obrnactaM Gonee BLICOKOW CUMbl MarHUTHOro nons [24]. ®eppomMarHuTHble 06LeKTbI
MOFYT TakKe MCMbITbIBaTh BpaLLatolwnii MOMEHT, UMeLLMA TeHAEHLMIO BblpaBHUBATb UX MarHWTHbIE MOMEHTLI K MOCTO-
AHHOMY MarHuTHomy nosnto [24]. Mpu nepeMeLieHnn anNeKTpU4eckn NpoBoasilume o6beKkTbl MOMYT UCNBITHIBATL CUITbI M
Bpallatolme MOMEHThI B MOCTOAHHBIX MarHUTHbBIX NomsiX no 3akony JleHua [24].

MoTeHumMansl noToka [22] MoryT GbiTk BbI3BaHEl B MPOBOAALLMX XUAKOCTAX (TAKUX KaK KPOBb), NepemeLatoLmxcsi
Yyepes cTaTh4eckne MarHuTHele nons. Bel3aBaHHbLIE MOTOKOM MOTEHLUWasbl ABNAIOTCA NPUYUHON BOZHUKHOBEHUA apTedak-
TOB, 3aperucTpupoBaHHblX Ha anekTpokapguorpamme (OKI) [23]. BeicTpoe agBUXeHUE ronoBbl MOXET CO3AaTb Hanpsixe-
HWe B MONYKPYrNbIX KaHanax BHYTPEHHEro yxa, npesbiluatoliee nopor BOCNPUSATUS FONOBOKPYXeHUS [24]. TeopeTudeckue
npefAcKkasaHus NOBbILLEHUS KPOBAHOMO AaBfieHNs, BbiI3BaHHOTO NOTOKOM, OMEBUAHO, BAUANU Ha NpodeccuoHanbHble Tpe-
6oBaHuA 6esonacHocTU. OfHaKo 3Ha4YeHne 3Toro adpdpekTa okasbIBaeTCA Ype3BbIHaitHO ManbIM [79].

MoToK, BbI3BAHHBIA NMOTEHLWANOM 3NEKTPUHECKOrO NOMA, MOXET NPOU3BECTU YBENMYEHUE 7-BOMNHLI Ha ANeKTpoKap-
avorpammax. 3Tu anekTpudeckue nons £ MoryT 6biTb nonyyeHsl U3 ypaBHeHus (BB.4) (cM. pucyHok BB.1)

v=£2 =vBDsin(8). (BB.4)

3To anekTpuyeckoe none opTOroHanbHO MIOCKOCTH, cofepXalleil BEKTOp CKOPOCTU MOTOKa U MOCTOSAHHOTO MarHUTHOro
nons. Camas BbicoKasi CKOPOCTb MOTOKa COBMaA&ET No BpEMeHW ¢ T-BOMHOI Ha anekTpokapamorpaMme. Hanpumep, nukoBasi cko-
pocTb kpoeu — 0,6 m/c [40], NoToK U NocTosHHOE none obpasytor yron 30 °, u AuameTp aptepun paseH 0,02 M, Toraa BbisBaHHOE
HanpspkeHne — 9 MB. CpaBHWBaIOT STOT pe3ysbTaT ¢ TUNUYHON aMeKTpoKapanorpaMmmMoin amnnuTtygbl BofiHel R Ha 10 MB. lNMony-
YatoLmecs T-BbINYKMOCTU UCHE3&I0T C NOCTOAHHBIM MarHUTHLIM nonem. T-BbIMyKIOCTH, NpeanonaraioT, He UMEeIoT HUKakoro 6uo-
riornyeckoro sHaveHus. OfHaKo HEeT HUKaKux yrpo3 BesonacHocTu, o KpaiiHeit Mepe, B nomsix Ao 7 Tn. OTmeyeHo, yuto B Gonee
Bblcokux nonsix MP-OBOPYOOBAHUA NMALIMEHTA Heobxoanmo pacrnonoxute napansensHo NOCTOSSHHOMY MarHUTHOMY Mosio.
B aopTe MOryT BO3HUKHYTH NMUKOBLIE CKOPOCTM KpoBoToka [80]. MNpuHUMas BO BHUMaHWe, YTO aopTa BbIPOBHEHA MO SIMHUSAM MO-
CTOSHHOrO MarHUTHOro Nons, cregyer, 4To Ansa TunuyHoro MP-OBOPYIOBAHWAA BhI3BaHHOE 3neKTpuyeckoe nore JoMmKHO ObiTh
MarnbiM. 3aTem paccmaTpuyBaloT NpeacTaBUTENs NepcoHana, CTOosALLEro B MPOMEXyTKe MarHuTa. [Ans storo cnyyas © npubnuam-
TenbHo paseH 90 °, 1 BbI3BaHHOE AneKTpuyeckoe none ysennumsaetcs. Peunnu [81] oLieHun, 4to anekTpudeckoe rnone B 6,2 B/m
HeobxoAMnMo, YTOObI MPOU3BECTU CEpAevHOe BO3OYXAEHNE B caMoii YyBCTBUTENBHON MOMYNALMM B TEHEHWe BPEMEHN cKara rpa-
JneHTa sHaunTensHo Bonblue 3 Mc. B TedeHne BpeMeHu ckata rpagueHTa 600 mc (6onee TunnyHoro Ans MP-OBOPYOBAHUA)
cepgeyHoe Bo30yxaeHe B caMblX YyBCTBUTENBHBIX MOMYNALMAX NoBbillaeTcs npubnuamtensHo ao 31 B/m. CepgeyHoe BO3-
6yxzeHue B camoll YyBCTBUTENBHOW nomnynsLmmn TpebyeT, UTobbl NOCTOsHHLIE MarHUTHbIE Nons BbiK, No KpaiHeit mepe, 10 Tn
(Bpems ckata sHaunTenbHO Gonblue 3 Mc, Ho Bornee TUNUYHO NPUBNKU3UTENEHO 52 TN B TeHeHWe BpemeHm ckara 600 mc).

Bbiro 66l pasyMHO MPOBECTU SKCMEPUMEHTamnbHble nccrnefoBaHNa 6e3onacHoCTU cephLa nepeg cosfjaHneM oTKpbl-
TbiX MarHuToB ans MP-OBOPYOOBAHWA ¢ ypeaBbl4aiiHO BLICOKUMU MONSMMU.

KpoBb, TekyLas B CTaTU4ECKOM MarHUTHOM nose, Npou3BoAuT NOTEHLMan noToka, NponopLuoHanbHbId CKOPOCTH,
cTaTU4eckoMy MarHUTHOMY MOS0 U Yy MexAy HUMW. TopMo3Has cuna, HanpasrieHHas NPoTUB KPOBOTOKA, TakKe cosja-
€TCs, HO ee BeNnu4nHa sIBNAETCH PU3NONOrMYeckn HesHavalleir, no KpaiiHeh mepe, o 5 Tn.
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TopmosHas

cuvna

MoTok kpoBU

v (CKOpOCTb)

Aptepus

KpoBoTOK TOPMO3HON CUMbI:

E =emf/D=vBgjsin(a) ~ 0,6 B/Mm — apTedakT T-BoMHbI,

E, MrHuMmusnpoBaHHbI gna ocu MALMEHTA no Z;

1 % ceppaedvHoe Bo3byxaeHne — 6,2 B/m.

TopMosHble curibl: F < qv x By x By — HeaHavalyuit BP acbdekt KenTHepa u ap. [79]

PucyHok BB.1 — lNocTossHHOE MarHuTHoe none: noTeHuwansl NoToka

BbisBaHHOe anekTpuyeckoe none cosfacT NOTOK 3apsHKEHHbIX YacTULL NO ANEKTPUYECKOMY NOMI0. 3TU 3apsKeHHbIe Ya-
CTULIbI, NepemMeLLaloLLMecs opToroHansHo B MarHUTHOM More, CNbITbIBaOT CURY, KOTOpas HanpasneHa NPOTUB KpoBOTOKa [22]
(cm. pucyHok BB.1). O4eBungHo, sTa cuna, Kak npegnonaranu, Morna 6bl NpUBECTU K yBENMYEHUIO KpOBSAHOrO AasneHuns. OgHako
Keitnu v gp. [79] nokasan Kak TEOpeTUHECKM, TaK N SKCNIepUMEHTanbHO, YTO 3TOT b eKT He NPeACTaBNSAET HUKAKOro MHTepeca.

MosiBnseTca HebonblLUOe KONNYECTBO CBUAETENBCTB 0 BpeAHbIX adhdeKTax oT BO3AEHCTBUSA CTaTUMECKOTO MarHnT-
Horo norns (3KkcnepuMeHTansHo go 7 Tn B aToM 0630pe). TeopeTudeckn NpobieMbl Ha4UHAIOT BO3HWUKaTL Npu nonsax 10 Tn.
Beinu usgaHel 063opbl 06 adhdekTax BO3[ENCTBUA CUMNBHBIX CTAaTUMECKUX MarHUTHBIX nonew [82]. 3Tu u apyrue 063opbl u
JaHHble NPUHYAUNWU aMepuKaHckoe YnpaBneHue no caHMTapHOMY Haf30py 3a Ka4eCTBOM NULLEBbLIX NPOAYKTOB U MeauKa-
MEHTOB Mnonaratk, YTO cTaTudeckme obnacti Huxe 4 T He ABNAIOTCA NPUHMUHON 3HaYNUTENbHOroO pucka [73].

6.8.2, nepeuncneHne ll), BCMIOMOIATEJNIbHBIE YCTPOWUCTBA

CnepyeT NpuHATbL Mepbl NpefoCTOPOXHOCTU NpK oTBope npubopos Ana HabnoaeHUa 3a U3NONOTUHECKUM CO-
ctoaHuem MNMALUMEHTA 1 npuHagnexHocTeid K HUM. OHU gomkHbl 6bITb cneyunansHo npucnocobnersl gns pabotsl ¢ MAI-
HUTHO-PESOHAHCHBIM OBOPYAOBAHUMEM (Hanpumep, kabenu ana SKIM gomkHbl UMETb BLICOKOE 3MeKTpuUYeckoe
COMpPOTUBMEHMWE). M3genua 13 anekTponpoBogsALLMX MaTepnanos, 3a UCKMIOYEHUEM TeX, KOTopble AOMKHLI UMETb HeNno-
cpeAcTBeHHbIA KOHTaKT ¢ Tenom MALIMEHTA no npegHasHaveHuto (Hanpumep, anektpogbl ansa OKI), gonxkHel 66T anek-
Tpuyecku mnsonuposaHsl oT NMALMEHTA. Kpome Toro, ecnu aTu usgenusa moryT conpukacartbes ¢ NMALMEHTOM, oHu
JOMKHbl BbITe cHabXeHbl Tennousonsaynen. MBTOTOBUTESIM npmbopoB AOSDKHEI NPefoCTaBUTh UHCTPYKLUWIO NO pas-
MeLLieHUIo NpoBoLoB U kabeneil, HaxogAwwmxes Bonusun MALUMEHTA (Hanpumep, Bo nsbexaHue obpa3oBaHuUs 3aMKHYTHIX
netens). 3TM Mepbl JOMKHbI CHU3UTE MHAYKLUMOHHbIE HABOAKM OT BbICOKOUYACTOTHLIX KaTylUeK, KOTOpble MOryT SBUTbCA
npuyuHoin nonyyeHus NALMEHTAMW oxoroBs, a Take BHECTU AOMNOMHUTENBHBIE NOTPELUHOCTU B NOKasaHUA Npubopos.

6.8.2, nepeyuncrneHme ss)

B gononHeHne K MHOpMaL MK, yKasaHHOW B nepedncneHun cc) 6.8.2 Ha mpoueaypax CKOpon MegWLMHCKON Mo-
moly 1 nepeducneHum ff) 6.8.2 Ha KUAKMX U razoobpasHbiX KpuoreHax, aToT NyHKT obecneumBaet WHboOpMauuio, Noa-
XOAALLY0 AN A@HHOMO KPUTUHYECKOro NONOXEeHUs, Koraa ras renvii NokugaeT MarHuT U pacnpoCcTpPaHAETCa B NOMEeLEeHUN
obcrnefoBaHnsa UK JpyruX CMeXHbIX NOMeLLeHUsX B TedeHne KBEHY. OTa cuTyauus MoxXeT npucyTcTBOBaTh, KOrAa BEeH-
TUNbHasA cUCTEMa CBEPXNPOBOAALLEro MarHuTa He cpabaTbiBaeT YaCTUYHO UMK NONHOCTLIO B TedeHne KBEHY marnuTa.
B aToM criydae MOXET BO3HUKHYTb PUCK ONACHOCTU ANs BOBMeYeHHoro nepcoHana. MNonesno obecneynts ONMEPATOPA
WHdopMaLueid NA yCTaHOBNEHUS Ype3BblMaliHoOro nnaHa AeicTBuiA, NpUcnocobneHHbIX K MecTHbIM TpeboBaHWsAM. B To
Bpems kak KBEHY aBnseTcs pegkuM criydaem, AONONHUTENbHBIA 0TKa3 BEHTUMBbHOW CUCTEMBI MarHuTa elle 6onee Mano-
BepoATeH. XoTsA Thica4n MP-CUCTEM HaxopsaTes B paboTe, BbIN0 TOMbKO HECKONBKO COOBLLEHUA OTHOCUTENBHO HecYacT-
HbIX Criy4aeB, MOBMEKLIUX TernecHble MoBpeXxAeHns npu Bo3HukHoBeHWM KBEHY. OaHako M3TOTOBUTEIIM obsasaHbl
yKasblBaTb MOTeHLUManbHyHo onacHocTs 08beAnHEHHOro crnyyas u obecnedmBaTb MHDOPMAaLMIO, NOAXOARALLYIO ANA 3TOro
TMNa KPUTUYECKOro MoroXeHUs. OTMETUM, YTO UHdOPMaLWsA NOKPLIBAET OMeHb MarioBePOSATHBIW, HO BCE Xe BO3MOXHO
cepbesHblid cryyail paboTel co c60siMU BEHTUINBLHON cncTeMbl Bo BpeMs KBEHY cBepxnpoBoasLLero MarHuTa.

Uto Takoe KBEH4Y? B TeveHne KBEHY marHuT Tepset cBoto cBepXNpoBOAUMOCTb. MarHUTHOE Mnore cnon3aeT BHU3
B TeYeHWe cekyHa — 0BbIYHO AMUTENBHOCTL CNon3aHns cocTaBnsaeT npubnuantensHo 20 c.

MarHuT HaunHaeT HarpeBaTbes. XKUAkuid renunii BoinapmeaeTca co ckopocTbio 500 — 1500 n B Te4YeHUe HeCKOMbKIUX
MWUHYT 1 BbICTPO pacLumpseTes. To4Hoe 3HaYeHMe CKOPOCTH BhINAPKN 3aBUCUT Kak OT YPOBHA 3amnofHEHMA, Tak U OT Cuflbl Nons
MarHuta. MarHuT B 3 T MOXET UMeTb 6oree BbICOKYI0 CKOPOCTb BhiNapky, Yem Martut B 1,5 Tn. OguH NUTP KNAKOro renvs
nepexoauT npnbnuautensHo B 700 N rasoobpasHoro renus. MNpn MakcuManbHbIX YCIIOBUSX 3TO O3HaYaeT NpUOnMsnTensHO
1000 m3 rasa. PyuHoe ynpaeneHine KBEHY MoxeT BbiTh HauaTo nyTem akTMBaLMW YCTPONCTBA 3aKPLITUA KPUTUYECKOro Co-
cTosiHWs nons. Opyroi uctodHuk ans KBEHY — cnyvaid, korga ypoBeHb 3anofiHeHUs renna YMEeHbLUAETCA 40 3Ha4YeHUs, npu
KOTOPOM MarHWT HauuHaeT HarpesaTbes. B peakux criyyasx cnoHTaHHbIn KBEHY moxeT HabntogaTrbea npu oTcyTCTBUM 06b-
ACHUMbBIX O4EBUAHBIX NMPWUYUH. LLinnenne nnn cBUCTALME LyMbl, Bbl3BaHHbIE BLICTPO y6eraloLMM NOTOKOM XOf04HOMo rasa
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renus, moryT conpoBoxaarb KBEHY. Benblii TymaH cHWXaeTcs K Nory rraBHLIM 06pa3oM OT BEPXHEN YacT MarHuTa ot 6nu-
3ocTn nuHun KBEHY n3-3a koHageHcauum BogsHOro napa v Bo3gyxa. [NoTok ra3a renuvsi yMeHbLLIAeTCA B TEYEHNE MUHYT. Boaayx
OKOINO HEU3ONMPOBaHHLIX KOMMOHEHTOB MarHuTa u nuiuu KBEHY konaeHcupyeTea, npespallyanch B BOAY, U kKanaeT Ha non.

Puckn, cBA3aHHble C NOBpeXAeHUEM BEHTUITLHOW CUCTEMBI

Llenb BEeHTUINBHON cMCTEMBI CBEPXNPOBOASLLErO MarHuTa COCTOUT B TOM, YTOObI HaeXKHO Bblka4aTb ra3oo6pa3Hbli
renuii Hapyxy. MmaBHbIi 3NeMeHT 3Toil cucTeMbl — Tpy6onpoBoz, KoTophlid pazpaboTtaH, uTobbl TpaHcnopTuposaTh ybera-
towyuii ras renua B 6esonacHyto oTKphITYto obnacTb. Bo3aMoxHOCTE Bo3HMkHOBeHUst KBEHY fomxHa 6bITb y4TeHa Kak npu
NPOEeKTUPOBaHUM MarHuTa, Tak 1 BEHTUIBHON CUCTEMEI CBEPXMPOBOASLLEro MarHuTa. B pesynsrate KBEHY gomkeH GbiTb
nonHocTbio 6e3onacHbIM Ansa nepcoHana. Kpome Toro, Hu marHuT, HU MP-ycTpoiicTBa Takke He JOMKHBI ObITh NoBpexae-
Hbl B TedeHne KBEHY. YpesBbivaiiHas cUTyaLmsa BO3HUKHET, eCnu BeHTUNbHas cuctema KBEHY He paboTaeT. [enuii nerve
BO3/lyXa, HeSSA0BUTHIIA 1 HeBocnnaMmeHsowmiics. OfHako, Tak Kak renuii 3ameLLaeT KUCIOPOA, CYLLEeCTBYET PUCK YAYLUBLA.
KpuoreHHbIi renuid, yberatoLuini B oKpyxatoLLnii Boayx, npuBoauT K 6ensiM obnakam, BO3HUKAIOLLMM NPU KOHAEHCaLUH.
31 obnaka HebnaronpuATHO BMUSIOT Ha BMAUMOCTb. JIloAM MOMyT He 3HaTb O KONMMYEeCTBe renus, nonagarLlero B ux
AblxaTenbHylo cuctemy. B 3aBMCUMOCTU OT KOHLEHTpaLMK renus, HaxoAsLyerocs B Bo3ayxe, He6onbLIoro Yyucna BAOXoB
MOXET ObITb JOoCTaTodHO, YTO6BI NMpUBECTH K Becco3HaTenbHOMy cocTosiHUIO. Kpome Toro, yTekatowwuii renuii Ypessbiyan-
HO XONOAEH, YTO MOXET BbI3BaTb NepeoxnaxaeHne n obmopoxenue. lNocneaHue ceBefieHns 0 NOBPEXEeHUsX, HarnoM1Ha-
IOLLIUX OXOTU (KPUOreHHbIE OO ) KOXU, OTHECEHBI K HOpMaribHBIM TeMrnepaTypHbIM YPOBHAM. KOHTaKT KOXK € XONMOAHLIMU
YacTAMM UK XKMAKUM BO3[YXOM MOXET Takke npuectu K obMopoxeHuio. PazHoobpa3ane o0TkazoB BEHTUNBHON cUCTEMBI
CBEpXMpOBOASILLEr0 MarHuTa AorkHO BbITb NpefycMoTpeHo. HanpuMep, MOXeT NpousoinTu cregytollee:

- Hebonblune yTeuykn: MeHblUee KONUYECTBO rasa refnus Bblka4aHo HapyXXy Yepe3 CUCTEMY HarpeBaHWUs U KOHAMLN-
OHUPOBAaHMS BO3JlyXa U 3aMEHEHO CBEXUM BO3JyXOM. DTO HE KpUTUYECKasa cUTYaLMs, NoKa CUCTEMbl HarpeBaHns N KOH-
AWLMOHMPOBaHUS Bo3fyxa (PYHKLMOHUPYIOT, Kak Tpebyercsa. BT yTeMkn — pesyrnbraT KOHCTPYKTUBHLIX OLLMGOK, KoTopblie
AOIMKHBLI BbITL UCMpaBneHbl.

- BeHTUnbHas cucteMa cBepXMpOBOASLLEr0 MarHUTa YacTU4HO He paboTaeT: TONbKO YacTb rasa refnusi BelkayaHa
HapyXy Yepes UHTErpupoBaHHYI0 BEHTUIBbHYIO cucTeMy. Bonbluee konu4ecTBo renus NpUCyTCTBYET B MOMeLLeHUn obere-
AoBaHusA. CUCTEMBI HarpeBaHUs U KOHAULIMOHUPOBaHUS BO3AyXa He MOryT yAanuTb rennii us-3a ero o6vema. Gopmupy-
totca Bonblune obnaka, koTopble HebnaronpUATHO BAUAKOT Ha BUAWMOCTL. [lononHutensHo yeenudusaetca JABIEHUE
B MoMeLLeHusIX. B 3aBUCMMOCTH OT pa3mepa yTedku MOryT BO3HUKATL ONacHble yCnoBua ANA BOBNEYEHHOro NepcoHana.

- [lMonHbIf OTKa3: BEHTUNbHAs CUCTeMa CBEPXNPOBOASALLEro MarHUTa NOMHOCTLIO OTKA3bIBAET, Hanpumep, Yepes
GrnoKMpoBKY UNKU NpepbiBaHUe NUHUKU. Bce konu4ecTBo rasa BelkadaHo B NoMeLleHne obcnegosaHus. Ecnu He cnegosanu
npegBapuTENbHO YNOMSAHYTHIM TpeboBaHUAM U peKOMEHAaUMUAM, YBENUYMBAETCA NOTEHLUUaNbHbIA PUCK NOTEPU XU3HU B
cny4vae NofiHoro oTkasa KPUOreHHOro BEHTUNS.

- Jo 1000 m3 rasa nonano B nomMellieHue, KOTOpoe 4YacTo uMeeT 0bbeM MeHbLLe, Yem 100 M3,

6.8.3, nepeuncneHue bb), CoBMeCTUMOCTb NIUCTa TEXHUYECKOW cneLmdurkaLmm

WUToroBbIiA MUCT cneLudmnKaLmm YacTo YNoMUHaAETCs Kak JIUCT faHHbIX npoaykTa. OnpefeneHHas uHdopmauus oT-
HOCWTENBHO 3TOro nMcTa MoxXeT noMoub MOJIBb3OBATENIO oueHuTb COBMECTUMOCTL NepudepuitHoro o6opyaoBaHus ¢
onpegeneHHelMm MP-OBOPYOOBAHWEM. CoBmecTumocTb nepudepuiiHoro obopyaoBaHus formkHa ObiTb obecneveHa
N3FOTOBUTENAMU. B urvom cnyyae MNONb3OBATESb gomxeH rapaHTupoBaTb, YTo 06a Tuna o6opyfoBaHUs He Ha-
pyLiatoT Haanexallee hyHKLMOHNpOBaHUe fpyr Apyra.

OdeHb BaXHO MOHATb, YTO KoHdurypauus cuctembl MP-OBOPYOOBAHNA MoXeT 3aTpoHYTb Hagnexallyio pa-
60Ty nepudpepuitnoro obopyaoeaHus U HaobopoT. Hanpumep, ycraHoBka Oornee cunbHbIX cucTem rpagueHta Ha MP-
OBOPYOOBAHUU moxeT 3aTpoHyTb (YHKLMOHamNbHbe BO3MOXHOCTM MepudepuitHoro oGopyAoBaHUsA, TakuX Kak
PN3NONOrN4eCcKnini KOHTPOMNb U CEHCOPHOE YCTPOWCTBO, MPUMEHEHHOIO OKOMO OTBEPCTUA MarHuta. osToMmy B cryyae
moaepHusauun MP-OBOPYAOBAHUA MOJNB3OBATEb gomkeH coobwmtb 06 atoM M3TOTOBUTENIO nepudepuitHo-
ro obopyfoBaHus, 4Tobbl rapaHTUpoBaTh 6e3onacHoCTb U paboTy obopyaosanus [83].

6.8.3, nepeuncnerue cc), Kondurypauusi nomerleHusi obcrnesoBaHus

B ctangapTe npeanaraeTcs psf XapakTepucTUK NoMeLleHns obcnefoBaHuns. B nomelleHun obernesoBaHuns AOMKHO
ObITb cAenaHo YETKOE pasnuune Mexzay BEHTUIMBHOW CUCTEMOW refins ANA CBEPXNPOBOASLLEro MarHuTa, HeobxoanmMol B
cny4vae Bo3HUkHoBeHUA KBEHY, n cuctemoii BeHTunauum NMALIMEHTA, HeobxoaunMoii Ans exeLHEBHOro BO34YLLIHOrO Npo-
BeTpuBaHus NMALIMEHTOB. XapakTepucTuku noMeLLeHns obcnefoBaHns yBENUYMBakoT NPOMEXYTOK BPEMEHU, B TEHEHUE
KoToporo BoaMoxHo yaanutb NMALIMEHTA 13 cuctemMbl B cnydae Bo3aHUkHoBeHUst KBEHY, cBA3aHHOro ¢ 0TKa3oM BEHTUNb-
HO CUCTEMbI CBEPXMPOBOASALLEro MarHuTa. 3TU XapakTepuCTUKU MOMOTYT YBENUYNTL NMPOMEXYTOK BPEMEHU, B TeYeHUe
KoToporo Bo3aMoXHo yfaanutb NMALIMEHTA u3 cuctemsbl, B cpefHeM A0 Heckonbkux MUHYT. B obljem, paboTa cuctemsl
BeHTUNAUMK NMAUMEHTA gomkHa TwartensHo npoBepAtbesd. HekoTopble cucteMbl BeHTUNAumMn NMALIMEHTA npuHocaT
CBEXWiA BO3ayX OT noTorka nomMelyeHnsa obcnegosanus. B cnyyae KBEHY, cBA3aHHOro ¢ 0Tka3oM BEHTUIbHOW CUCTEMBI
CBEpXNPOBOASLLEro MarHuTa, aTo o4eHb HebnaronpuaTHo Ana NALUMEHTA, n paboTta cucteMbl BeHTURAUMKM MALUMEHTA
LlorkHa BbITb OCTaHOBMEHA, MPEAMNOYTUTENBHO aBTOMaTUYECKW faTuMKoM nocne ob6HapyxeHns KBEHY. Kpome Toro, mo-
XeT BbITb pacCMOTPEHO aBToMaTUsnpoBaHHoe npeaynpexgeHne ONEPATOPY Bo Beex cUTyalusx. PekomeHgyeTes npu-
cnocobrneHne MOHWTOpa KUcropoga ANS ONOBELLEHNS 3BYKOBLIMU U BU3yaribHLIMU CUrHanamu TPEBOTU W 3aKpernneHue B
noTorike nomelleHus obcrneaoBaHusa ansa Gonee paHHero NpeaynpexgeHs npu obHapyXeHuu rasa renus. Korga Beinon-
HEHO PEeKOHCTpyMpoBaHWe NoMeLleHns obenefoBaHns, AomkHa GbiTe CHOBa NPoOBepeHa LienoCTHOCTL orpaxaeHus PY.
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[Bepb nomeleHnA o6¢cneaoBaHNA OTKPbIBAaETCA BHYTPb — KOHCTPYKTMBHbLIE Mepbl No obecneyeHunto

6e3onacHocTH

Camas HebnaronpuaTHaa cutyauus Ana noMeleHns obcnefoBaHUA BO3HUKAET, Koraa ABepb noMelleHus obene-
[ OBaHWS OTKpbIBAaeTCA BHYTPb. B aToi cuTyauun Hebonbluoe MNOBLILIEHHOE JaBfieHUe W3-3a YTeUku rasa refius MoxeT
cAenarb OTKpbITUE ABEPU Ype3BblvaiHO TPYAHLIM. B 3aBUCMMOCTU OT CUCTEMbI BEHTUNSALMKA NMOMELLEHNS NOBLILLIEHHOE
[laBreHne MOXeT NPUCYTCTBOBATL B TeHEHUE 3HAYUTENBLHOIO oTpe3ka BpemeHU. ObecneveHne yCTaHOBKM YCIIOBUSA B MO-
MeLleHun obcrnegoBaHus, No3sonatowWwein NIAaM AbllaTth BO3AyXOM B NnomelleHun obcnefoBaHuns B TedeHue KBEHY, B
3TOW CUTYaLMKU MOXET NOMOYb YBEMUYNTL AOCTYNHOE BpeMs AN BbipaBHUBAHWUSA AaBeHUs B NOMELLEHUMN.

MNpw aTOW cUTYaUmMK BOCTYNHLI cnegytowne ansTepHaTUBbI:

- [ABepb NepecTpauBaloT Tak, 4ToObl OHa OTKpbIBanach HapyXy, B AUCNETUYEPCKYIO,

- [iBepb 3aMeHsoT PY 3anevyaTaHHoi pa3aBuXHON ABepbio. [lomkHo 6bITb 0becneveHo 3aKkpbiTue ABepy Tak, YTobbl
B Cly4Yae BO3HUKHOBEHUA cBepXAaBneHunsi bbina BO3MOXHOCTb OTKPHITUSI ABEPY,

- HernoABMWXHOE OKHO HabnioAeHUs1 3aMeHSIIoT OKHOM, OTKPbIBaIOLMMCSA B AUCneTHepckyto, unu PY 3anevataHHbIM
CKONB3ALUM OKHOM,;

- yCTaHaBMUBaIOT NaHeNu B CTEeHe noMelleHuss obcriefoBaHus, ABEPU UITN MOTOMKE, KOTOPbIE MOXHO OTNEPETb U
OTKPbITb HAPYXY B Cry4Yae KpUTUHECKOro MONOXEHNS AN NPUHATL B pacyeT Mpy HENPepbIBHOM BblpaBHUBaHUW AaBNeHNUN
B MPOMEXYTOYHOM NpocTpaHcTBe. 3TU naHenu TpebytoT 3anevartaHHoi PY ycTaHoBKW. Mocne oTKpbITUS NaHenu BbiXog,
LOMKEH UMETb pasMepbl, No KpaiiHeit Mepe, 60 x 60 cM2. IMpu UCNONBL30BaHUMN NpsAMOYronbHbIX NaHenei AnuHa 6onee ko-
POTKOW CTOPOHbI AOMXHa COCTaBNATE MUHUMYM 60 cm. Kpome Toro, AormxHO BbITb o6ecnedeHo nerkoe yaaneHue naHenu
YCUNUAMU OfHOTO YenoBeka. [ononHnTensHO JoMmKHO 6biTb cObMofeHo0 MUHUManbHOe paccTosiHe A0 CrieaytoLeit cTe-
Hbl 1 MeTp. MNaHenb fomkHa ObiTh YyCTaHOBMEHa MakcMMarnbHO GrU3Ko K NOTONKY NOMeLLEHUS], YTObbl faTb BO3MOXHOCTb
YNETYYUTLCA paspexeHHOMY renuio;

- NBrOTOBUTESTb noMelleHuna obcnefoBaHnsl MOXET o6ecnevnTb AONONHUTENbHLIE 3anevaTaHHble PY otBep-
CTUA KOMHaTLl (MeTannu4Yeckue ceTku), KoTopble BeAyT HEMOCPEACTBEHHO K BHeLUHeW cTopoHe. OfHaKo 3TU OTBEpCTUA
ABMAIOTCA TakKe TPyOonpoBoAamMu A akyCTUHECKOro LyMa, NPou3BeeHHOro BHe nomelyeHnss obcnegobaHusa. Kpome
TOro, 9TU OTBEPCTUS LOMKHBI ObITb YCTaHOBMEHLI MakcManbHO Br3Ko K MoTorKy, YTo6bl AaTh BO3ZMOXHOCTb YNETY4UTLCA
paspexeHHoMmy renuto. Ana noaaepxaHusa ceobofHOro noToka Yepes Tpyby formkeH 6biTb obecneveH COOTBETCTBYOWMIA
ANaMeTp ANUHHON NUHWUK.

[na aBepeil, NnepemMelleHHbIX Yepe3 BcnoMoraTterbHble gBUratenu (Hanpumep, SnNeKTPUYECKnii N nHeemaTude-
CKUI), TaKxe JOMKHO BbiTe 06ecneyveHo pyyHoe yrnpaBreHue.

Ecnin B ycTaHOBKyY BKITHO4EHO OKHO HabrtoAeHns, To OHO MOXET BbITkb pa3spyLeHo. OkHO 06bIYHO BKITKOHaET NpoBoga
Ans PY orpaxaeHns, KoTopoe Takke AomxHo pabotath. OaHako obpasylowmecs ockonku cTekna MoryT paHuTb cnaca-
TenbHbIA NepcoHarn. B 3aBUCMMOCTM OT KOHCTPYKLUMU 1 TonwuHbl okHa OMEPATOP formkeH 6biTb 06ecneveH nogxoasiymm
WHCTPYMEHTOM ANA paspyLUeHUs OKHa.

O6cnyxnBaHue

MporpammMa npodunakTudeckoro o6ernyxMBaHUA AOMKHa BKMOYaTh criefyoLime AelCTBUA.

MpoBepka cUCTEMbI BbINycKa U BEHTUALUM NOMELLEHUS.

YcTaHoBKa CUCTEMbI BEHTUMALMU MOMELLEHUS U CUCTEMbl BEHTUNALMW KpUoreHa Ansi CBEPXNPOBOASLLEro MarHuTa
JOMmKHa COOTBETCTBOBATL TpeboBaHWsAM U AomxHa BbiTe NpoBepeHa obyueHHbIM nepcoHarniom. Obe cucTeMbl JOMKHbI
BU3yarbHO OCMaTpUBATLCA Yepes onpedeneHHble UHTepBarbl BpEMeHU AN onpefeneHns:

- KOHCTPYKTOPCKUX U3MEHEHUA BHYTPU U CHaPYXKW OrpaxaeHHoro nomelleHus obcneqoBaHus;

- HECOOTBETCTBYOLLMX U3MEHEHMWIA;

- NOBpeXaeHWin TennoBoi N3oNALMKU BbIMYCKHONW TUHUMK;

- NOBPEXAEHWIA BbINYCKHOW NIUHUW;

- 3aTpyfiHEeHHOro BbIxofa, Hanpumep NpUCyTCTBUSA rHe3q NTUL (OTCYTCTBUE NOBPEXAEHUIA 3aLLMTHON CETKMN);

- NMOBPEXAEHWIA 3alUTHOrO NOKPLITUA OT LOXANA (NOKPLITUE PerynsipHO UCNONb3yeTcs Afs BEPTUKaNbHO pacnorno-
XeHHbIXx KBEHY nuHmnia. B 3aBUCMMOCTM OT NpoekTa NOKPLITUA TakXKe YacTo pacnonaratoTcs B MecTe AN FopU3oHTaNbHbIX
BbIXOA40B);

- HanuM4us UsMeHeHWin HanpaBneHUsa BbIXJ1OMNa K BHELLUHEW CTOPOHe Mnocre nepefadqn CUCTEMbI KITUEHTY; Hanu4us
BO3[1ENCTBUA Pa3PsIKEHHOro rasa Ha OKpyXatoLmx. OTO MOXET BKIOYaTh, HanpuMep, OkHa, YCTaHOBMEHHLIe Mo3aHee,
BbIXOAbI M BXOAbI, CAenaHHble ANA CUCTEM HarpeBaHWUs U KOHAULMOHUPOBaHNUSA BO3fyxa, HOBblE CTPOEHUS UM BPEMEHHO
YyCTaHOBNEHHbIe KOHTeAHepbl U Mtobble Apyrne NOCTOPOHHUE BKITOYEHWS UMW Ka4yeCTBO CTPOUTENBLCTBA, KOTOpPOe MOXET
oTpuLaTesibHO BUATE Ha paboTy cucTeMbl BEHTUNALWMY;

- HanuM4us U3MeHeHUn B cucTeMe HarpeBaHMsA UM KOHAULMOHUMPOBaHWUSA BO3dyxa B MOMELUEHWW, Hanpumep, npu
Lo6aBneHnn JononHUTENBHBLIX BXOAHbLIX WU BBIXOAHBIX BEHTUISLMOHHBIX OTBEPCTUIA B CMEXHbIX KOMHaTaX;

- ycTaHoBKM gononHutensHelx MP-CUCTEM,;

- NPOAOIKEHNUS UCNOnNb3oBaHmMA NepBoHadansHoit KBEHY nuHum ana gonontutensHoit MP-CUCTEMBI.

Tak kaK kaxgas cucTema JomkHa U3MEHATLCA UM PEKOHCTPYUpPOBAaTLCS B TeUeHUe ee cpoka crnyx6el, ONMEPATOP
JOMKEH NOMHOCTLIO U3YYUTb CUCTEMY M 3HaTb O BaxHoCTM KBEHY nMuHUKM 1 BEHTUNALUMOHHOR cUCTEMBI. Mo3TOMY peko-
MeHAO0BaHbl YacTble BU3YyaribHble OCMOTPLI (HanpuMep, OTHOCUTENBHO KOHCTPYKTUBHbLIX U3MeHeHW okono KBEHY nuHuu,
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cepbesHble, CBA3aHHbLIE C U3MEHEHUSIMU MOroAbl, Takne Kak ned, CHer Unu necok). B crnyyae COMHUTENBHLIX yHKLMO-
HarbHbIX BO3MOXHOCTEN CUCTEMEI HYXHO CBSI3ATLCA C MOAPSAYNKOM YCTAHOBKI BEHTUMALMOHHOM CUCTEMBI.

MNnaH ype3BblYaHOro NONOXeHUs

Cnepytolwme pekomeHaauumn paspaboTtaHbl, 4To6bl nomodb ONTEPATOPY B ycTaHOBMEHWM Ype3BblMaliHOro nnawa,
KOTOPbIN JOMXEH BKIOYaTb CreaytoLlee:

- pacnonoxeHne MP-HaGopa OTHOCUTENBHO OKOH, 3anacHble BbIXOAb! Kak 4N nepcoHana, Tak U ANA BEHTUNALMK
rasa K BHeLLIHel CTOPOHe, Ype3BblvaiiHoe nepekntodeHne ynpaenenus Ha NMALMEHTA gns noggepxku 6eicTporo yaaneHus,

- HanM4ue nepcoHana Ypes3BblYaiHbIX CUTyaLuin (HanpumMep, NepcoHan caHUTapHOW MalUUHbI, MECTHEIE NoXapHble
KoMaHZ bl 1 KoMaHAbl 6e3onacHoCTM BHe y4acTka);

- MHCTPYKUMU U MHDOPMaLWIo, MpefHasHavYeHHbIe oTAenam noxapHon oxpaHsl U NosMLeickuM oTaenam (4N npea-
BapuTenbHoro obecneyeHns nepeq akTMHECKAM KPUTUYECKUM MOSIOXKEHUEM, KaK OMMcaHo B onepauMoHHOM PYKOBOA-
CTBe), BKItoYas Heo6X04MMOCTL B SKCTPEHHOM NpoBepKe HanMuns unu oTCyTCTBUA MarHUTHOro Mons,

- YNpaXHEeHUs MO CraceHuto, BEIMOMHSAEMbIE C COOTBETCTBYIOLLMM MEPCOHAMNOM,;

- TpeGoBaHMWe K ynpasnsoLemy nepcoHany no obydeHuio B HabnoaeHun 3a spakyauneil MP-Habopa u 3a cMex-
HbIMU NOMELLEHUAMY,;

- TpeGoBaHuWe, YTO NepcoHan AoMmKeH Bo3BpaTuTbea B MP-Habop Tonbko nocne Toro, Kak cuTyalus BepHynach K
HOpMarnbHOW, TO €CTb LUYMbl NPEKPaTUIMCE W BUAUMOCTL He 3aTpyaHeHa. M3 coobpaxeHuit 6e3onacHocTh Bce nomelle-
HWSA AOMKHBI BbITh MOMHOCTLIO NPOBETPEHBI; OKHA W ABEPU AOMKHbI ObITb OTKPBLITHI HapyXy. OBbIMHO cUCTemMa KoHAULKO-
HUpOBaHWA BO3ayXa npeaycmaTpuBaeT S EKTUBHBIA BO3AYLUHLIA OOMeEH.

Ecnu ntogun npucyTCTBYIOT B MOMELLEHUM, A€ HAaXOAWTCH MarHuT, paccMaTtpuUBaioT crneaytoLee:

- CTaHaapTHell cueHapuii: KBEHY nuHua pabotaer, kak sannanumposaHo. NMAUMEHT moxeT 6biTb Nerko yaanex.
KOHTaKT ¢ KpMOreHHbIMW YacTAMU 3anpeLLeH.

- ManeHbKk/We yTe4Yku: OHU NpuBenu Bbl K ManeHbkuM obnakam TyMaHa, KOTOpble YETKO OCTaloTCA BhiLe MMaBHOMo
YPOBHS U AIBHO YAaneHbl CUCTEMOIA HarpeBaHUs M KOHAWLMOHUpOBaHUs Bo3fyxa. benkle, nogobHble TymaHy, obnaka MoryT
OnycTUTLCS K nony. 3TW obnaka CoCTOAT U3 XONOAHOro BO3AyXa U He NPUBOASAT K UCTOLLEHUIO kucnopoaa. B aTom cnyvae
CBepXAaBreHne OTCYTCTBYET. HeT HUKakoro pucka yayLes kak ansa NMALUMEHTA, Tak u ana nepconana. MALUMEHT moxet
ObITb YAarneH HeMefNeHHO UK Yepes HeCKOMNbKO MUHYT B 3@aBUcMMocTy oT peakuun NALMEHTA Ha cutyauuto. KoHTakT
C KpMOreHHbIMU YacTAMU 3anpeLLeH.

- YacTuyHbIi unu nonHeli otkas KBEHY nuHuu: npucytcTeytot 6onblumne, nogobHble TyMaHy, obnaka, kotopble Mo-
ryT yXyawuTtb BuaumocTs, JABITIEHUME B noMelleHnn obcnegosanus ysenuuutcs. Bee niogu B NOMELLEHUU MU NPUXO-
JslMe Ha NOMOLLb HAXOAATCA B ONAcHOCTU. B TeueHWe NONMHOro otkasa BEHTUNALMOHHOW CUCTEMBI CBEPXNPOBOAALLErO
MarHuTa B nomelleHun obcrnefoBaHus nomelleHne obcnefoBaHusi 6uICTPO 3aNONHAETCA KPMOreHHbIM Fra3oM renus.

Kak npaBuno, nepcoHan He JormkeH paboTaTb NMOOAMHOYKE, a CKOpee B rpynnax, CoCTosiLuX U3 AByX unu Gonee
Yerosek.

OBbIYHO CaMblii CUNBHEIA ra30BLIA NOTOK MPOUCXOAUT B TEUEHUE NEPBLIX HECKOMNBKUX MUHYT M BNOCNEACTBUM cna-
daet. OHaKo HanpaBrieHue ra3oBoro noToka NMofIHOCTLIO HenpepacKkalyeMo, Tak Kak BO BpeMsi Bo3HUKHOBeHUA KBEHY B
TIMHWAM TUM OWMOKN NONHOCTLIO He U3BecTeH. [1o OTKPLITUSI ABEPU B NMOMeLLeHUe obcnefoBaHns Bce AOCTYNHLIE ABEPU U
OKHa AOMKHbl ObITb OTKPbITHI, YTOOBI rapaHTUpPOBaTh JOCTATOMHYIO BEHTUNAUUIO. Becb nepcoHan, He 3afeiCcTBOBaHHbIN
NS cnacaTenbHbIX paboT, AOMKEH NOKUHYTL NoMeLleHue obcneaoBaHus. Mpu OTKPEITUM ABEPU BO3MOXHOE BO3IHUKHOBE-
HUe cBepxAaBrieHUs B MOMELLEHUN MOXET Bbi3BaTh criegyloLlee:

- Ecnu gBepb oTKpbIBaeTCA HapyXy B HanpaBneHU AUCNeTYEpPCKON, ABEPb MOXET OTCKOYUTL U3-3a cBepxaasne-
Hus. ONEPATOP pomxeH 3HaTb 06 3TO BO3MOXHOCTH, YTOOLI MOXHO 6bino n3bexars NoBpeXaeHUN, BbI3BaHHBIX HEOXK-
JaHHbBIM OTKPLITUEM ABEpMU.

- Ecnu gBepb oTKpbIBaeTCA BHYTPb NOMeLLeHUs obcriefoBaHNs, U3-3a CBEpXAaBNeHNUs B NOMELLEHUN €€ HEBO3-
MOXHO BYAEeT OTKPbITh. B 3TOM criydae AomKHbl ObITb OTKPLITHI CYLLECTBYIOLLME OKHA M Ype3BblyaiiHble OTKUAHBIe CTBOPKU.
CBepxaaBneHne MOXET NPUBECTU K HEOXKUAAHHBIM Ka4aHUAM OKOH MU OTKWAHBIX CTBOPOK. ECnN HET HUKaKWUX Ype3Bbl-
YaiiHbIX OTKPbITUIA, OKHO HabrnrogeHUs MoXeT ObiTb pa3buTo. OfHaKo BO3HMKLLWE OCKOSTKM CTeKkna MOryT paHWTb cnaca-
TerbHbIA NepcoHan. B 3aBUCMMOCTM OT KOHCTPYKLMK W TonwuHbl okHa MNOJNIB3OBATESb gomxeH 6biTb o6ecneveH noa-
XOAALMMU UHCTPYMEHTAMU AN paspyLUEHUS OKHa.

Mocne OTKPLITMS ABepyn B NMoMelleHne obcrnefoBaHNs ra3 renus MOXeT PacrnpoCTPaHUTLCA B CMEXHbBIE KOMHATHI,
noaBeprasi onacHocTu 6e3onacHoOCTb cnacaTenbHOro nepcoHana. Mimeetca BO3MOXHOCTb NMPOBEPUTL YPOBHU KUcropoga
B BO3JyX€e C MOMOLLbIO MOHWUTOpPa kucropoga. lNMpoTuBoras He 3alyuLaeT oT 3aMeLLEHNsA KUCnopoaa rasoM renus. Heobxo-
LM BO3AYLUHBIVA pecuBep, YToObl 0cTaTbes B 06beKTe ¢ cnapstoLLmMmes reriveM. B fononHeHne K pUCKY yayLLIbA UMEeTCA
TakKe JONONHUTENBHLIA PUCK TMMIOTEPMUU MU OBMOPOXEHUS.

Tak Kak ras renus HarpeBaeTcsi ObICTPO U pacnpocTpaHaeTcs BHU3 OT MOTOMKa, cnacaTesb, CTOAWMUIA BepTUKANBHO,
nofsepxeH 6onkLueit onacHocTy, Yem MALUMEHT, nexawymii va CTOIE ANA NAUMEHTA. Brivxe K nony Bo3MOXHO Hanu-
Yne GonblUEero KonMyecTsa Bosgyxa. CnacaTerlb MOXeT BbIUrpaTh BPeMS], CYCKasACh Ha pyKax W KONeHsiX, YToObl BAOXHYTb
BO3zyxa.

Mocne Toro, kak MALUMEHT 6bin yganeH v3 nomelleHwsa obcrnefoBaHWsl, HUKaKo NepcoHarn He JOSKeH npucyT-
ctBoBaTb B6nman MP-CUCTEMBbI, noka KBEHY He ocTtaHOBREH 1 He obecneveHa BeHTUNALMS.
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Mocne KBEHY gomxHa 6bITk BeINoNHeHa npoueaypa obcnyxunsanus, kak onucado 8 CONPOBOOVTESBHbLIX AO-
KYMEHTAX. MNepcoHany o6cnyxuBaHnsa Hy>HO CooBLUTb HEMEeANEHHO, 4YTobbl oTknounTe MP-CUCTEMY.

26 BUBPALIMA U LLYM

Koraa Yepes KaTyLUKW rpaMeHTHOro MarHUTHOMO MO, HaxoAALWMecs B [JOCTaTOMHO CUITBHOM NMOCTOSIHHOM MarHuT-
HOM rorie, NPOXOZMUT SMEKTPUHECKUA TOK, 3TU KaTyLUKX BUOPUPYIOT U NPOU3BOASAT KonebaHWs B CMbILMMOM JuanasoHe
YacToT. 3TO YacTo BbIpaXaeTca NPOMKUMU KCTyYaLMMUy 3BYKamu.

KpaTkoBpeMeHHbIe O4eHb MPOMKUE yAapHble LyMbl MOTYT Bbi3BaTb BHe3anHyo notepro cnyxa. OCHOBHBIM Kpu-
TepneM 6e30MacHOCTM MpU STOM SBNSETCH NMUKOBLIA YPOBEHb 3BYKOBOIO [aBrEHWs, U3MEPEHHbIA B 4B OTHOCUTENBHO
ypoBHA 20 MKMa. JonycTUMbIA NUKOBLIA YpOBEHb 3BYKOBOMO [aBMEHWUs, COMMacoBaHHbI Ha MeXAYHapo4HOM YpOBHe
AN npodeccuoHansHoro NpuMeHenusi, coctasnaetT 140 ab. TpygHo npepckasath, Npu Kakux obctosTenbcTBax MP-
OBOPYOBAHWE co3paeT HauxyAluMe ycrnoBus Ans co3faHus 3ByKOBOro Lyma. MoXeT Tak Cny4uTbes, 4To Us-3a Ya-
CTOTHbIX XxapakTepuctuk MP-OBOPYOBAHWA B KNMHWYeCKOM NPOTOKONE 0OHapYyXMTCA CUTYaLUS 3BYKOBOrO LUyMa (KO-
TOpLIA BO3HUKAET U3-3a coBnageHnsa ctumynauun MP-OBOPYOOBAHNA mMexaHW4eckoi pe3oHaHCHOR 4acToTon U, Kak
cneacTeue, cosfaeT 60MnbLUMIA 3BYKOBOW LLYM).

36 SNEKTPOMAIHUTHAA COBMECTUMOCTb

B OBJTACTU KOHTPONMPYEMOIO AOCTYNA MATHUTHO-PE3SOHAHCHAA CUCTEMA, Kak npaBuno, He YA0B-
neTBopsieT 06bI4HBIM TPeBoBaHMAM, KacatowUMCst HanPsXXEHHOCTH NOSS BbICOKOYACTOTHOIO M3NyyYeHus. 3T TpeboBaHus,
B MepBYLo odepelb, HanpaeneHbl Ha 3aluTy pafuoCcBa3n U onpeaeneHsl MexXayHapoaHLIMU cTaHAapTaMu, Takumu kak Sl-
SPR 11. JonycTumble npegenkl Hanps)eHHOCTW nons paguornomex (MHAYcTpuarnbHbIX MoMeX) HaxoAsTesA B Npefenax oT
30 go 50 sBMB/M. 3To Npegnonaraert, YTo CTaHAapTHLIE 3MUCCUOHHEIE YpoBHU MP-OBOPYOOBAHWA, KOMNLIOTEPHOIO
Tomorpada 1 KOMMNIEKCHOro peHTreHoBCKoro 060pyA0BaHNSA U3MEPSAOTCHA Ha rpaHnLie NOMELLEHNS U CTPOEHMUS.

B cTagmu noaroToBKM HaxoasaTesa ctaHgapTel MOK no OMC, B KOTOpPbLIX YKa3aHbl MEPOMNPUATUA, CBA3AHHLIE C NOMe-
XoycToitumBocTbio MeauynHekoro OBOPYAOBAHUA. Mpepnonaraetcs, 4To OyayT ykasaHbl TpeboBaHUA NO YCTORYNBOCTH
K BO3AE/ACTBUIO Nonewn HanpsKeHHoCThIo oT 1 o0 3 B/M, a B cneumnanbHeIX cryyasx, Takux Kak cMcTeMbI XXu3Heobecneve-
HUA U HekoTopble Buasl OBOPYOOBAHUA ana moHuTopuHra NMALWEHTA, — ot 10 go 100 B/m.

B HacTosLLee BpeMs HanpsXeHHOCTb BbicokovacToTHoro nons Bokpyr MATHUTHO-PE3OHAHCHOIO OBOPYJO-
BAHWNA B npegenax OBNTACTU KOHTPOJTMPYEMOIO AOCTYTA MOXET NpeBbICUTL YKazaHHbIe orpaHUYeHUs M JOCTUYb
3HaveHui cebiwe 100 B/M. OueBngHo, yto BCMIOMOIATENBHBLIE YCTPOWUCTBA, ucnonbsyemele B OBJTACTU KOH-
TPONMPYEMOI'O AOOCTYIA, MoryT 6biTh BbIBEA,EHbI M3 CTPOS TAKUM MONEM.

51 SBALUNTA OT MPEOCTABMIAOLLMX OMACHOCTbL BbIXOAHBLIX XAPAKTEPUCTUK

M3ameHslolLeecs BO BPEMEHW rpagjueHTHOe MarHUTHOE Mofe U BLICOKOYacTOTHOE none, reHepupyemble MATHUT-
HO-PE3OHAHCHbBLIM OBOPYIOBAHMEM, MoryT Bo3gencTBoBaTh Ha dusnonorudeckue dpyHkummn NALMEHTA B Takown
cTeneHu, 4Yto notpebyetcs ouyeHka 6esonacHocT OBOPYAOBAHUA no sTum napameTpaM. MNpeannucaHna HacToAwero
CTaHfapTa OCHOBLIBAIOTCA Ha COBPEMEHHBIX Hay4YHbIX AaHHBLIX U HYXAAKTCA B MOCTOAHHOM NEpecMoTpe No Mepe NosBs-
TIEHNS HOBbIX PaKTOB.

OunarHoctuyeckne MATHUTHO-PE3OHAHCHBIE OBCNEAOBAHWUA o6bivHO 3aBepLuatoTcs B TeYeHUe Yaca, no-
STOMY B HacTOsLLEM CTaHAapTe paccMaTpUBalOTCA NOCNEACTBUSA BO3AENCTBUI, NPOAONKAIOLMXCA NPUMEPHO OKONO Yaca,
npudemM ocoboe BHUMaHWE yfenseTcsl OCTpbIM HEONaronPUATHLIM peakUuaM.

51.102 3ALUMTA OT HUBKOYACTOTHOIMO NEPEMEHHOIO MONSA, CO3OABAEMOIO MPAOVMEHTHOW CU-
CTEMOW

1) smeHstoLmeca BO BpEMEHW MarHUTHbIE NOMS UHAYLMPYIOT 3neKTpuyieckne nonsa £ n Buxpesble TOKU B COOTBET-
CTBUW C 3aKOHOM 3NEKTPpoMarHuTHoW nHAykuun Papapnes. Mepekniovenune katywek rpaguedta 8 MP-OBOPYAOBAHUA
CO34a€eT NepeMeHHoe MarHuTHoe nore (8B/dt unu B) Tak, uto Teno NALIMEHTA noasepxeHo BO34eACTBUIO CO3aHHOrO
3MNeKTPUYECcKOro noss. OTo None MOXET 3aTPOHYThb NerkoBo3dyauMYIo TKaHb C NOpPOramu, KOTOpble 3aBUCAT OT YacToTbl.
Mpwn YacToTtax Beiwe 10 k'L Tpebytotcs Gonee BbICOKUe Nona Ana addekTa [84]. SnekTpuyeckoe nore B CBOIO oYepeab
BbI3bIBAET ANEKTPUYECKUIA TOK, U 3TO BLI3OBET HarpeBaHue cornacHo 3akoHy Oma. Ha npakTtuke adpdekTbl HarpeBaHUs oT
BBIXOOA TPAOVMEHTA He paccmaTpuBaloTcsi.

B cnyyae ogHOpOAHOro NepeMeHHOro MarHUTHOrO NONSA U LMAWHAPUYECKOro Tena ¢ OAHOPOAHOI NMPOBOAUMOCTLIO 1
napannenbHLIMU OCAMU K MarHUTHOMY Monto B anekTpudeckoe none E HanpasneHo BA0NL BUTKOB NepneHANKYNApHO K B.
MoaToMy ero 3HayeHWe nponopLuoHanbHoO paguycy BuTka. Kak cneacteune, yposHu 6ecnokoiicTBa 3aBUCSAT OT pasmepa,
CUCTEMBI FPpagueHTa W NpoBogMMOCTU cpefbl. Bo3byxaeHne TkaHu npoucxoaut Gonee nerko, Koraa nepeMeHHoe none
rpagueHTa cosgaeTcs B 60MbLUMX rpagueHTHBIX CUCTeMaX.

2) Mpobnemsl 6e3onacHOCTy

MepBoe, 4To focTaBnsAeT 6ecnokoiicteo npu BbIXOAE MPAANEHTA, — cepaednan pubpunnauus n ctuMynsaums
nepudepuiiHelx HepeoB. CepaedHan pubpunnaumMa ABNAETCA caMblM CEPLE3HLIM OCNIOXKHEHWEM, NMOTOMY YTO BbICTPO
co3fatoTcs onacHble AN XU3HW ycrnoBus. BosbyxaeHue HepBOB paccMaTpuBAETCSA, NOTOMY YTO NPU CUIMbHOW CTUMYINS-
LMM MOTYT BO3HUKHYTb HEBbIHOCUMbIE Gone3HeHHble OLyLEHUA. OTU aBneHns 6ecnokoidcTBa NPOMCXOAST Ha BhILLENO-
POroBLIX YPOBHSAX cepeyHoro Bo3byxaeHus (CC) n nepudepuiiHoro Bo3byxaeHus Hepsa (MBH). Bo-BTopbix, Bonpoc
HarpeBaHusa MALIMEHTA. XoTa HarpeBaHve, BbI3BaHHOE 3NEKTPUYECKMMN TOKaMN Mano, oHo Jo06aBnsaeTcs K HarpeBaHuio,
BblaBaHHOMY PY BosgeiicTBnem MP-OBOPYOOBAHWA, n B3anmoceAsaHo ¢ 06beanHeHHbIM ahdekToM ABYX HarpeBato-
LL{MX NCTOHMHMUKOB.
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3) Mogenu Bo3byxaeHua

TeopeTn4eckuiti NpoCTpaHCTBEHHbIN pacluMpeHHbI HenuHeliHblid y3en (SENN), mogenb Hepsa Peunnu [85], npea-
CKa3sblBaeT, YTO NOPOroBble YCNOBUA A58 BO3OYX/AEHUA HepBa MOryT BbiTb XOpOLLO ONUCaHLI CUNOW E NokanbHOro anek-
TPUYECKOrO NONA B KOHEUHOI TOUKE HepBa, NapansefibHoro ero HarpasreHuto, U NPOAOMKUTENBHOCTLIO cTUMyna t.. Mpu
60nbLWO NPOACIKUTENBHOCTU CTUMYSIa NoporoBast 06nacTb acCUMMTOTUYECKM JOCTUrAET ee CaMOoro HU3KOTO YPOBHSA E ..,
U NPX KOPOTKON NPOAOIMKMTENLHOCTI CTUMYIIa MOPOT NPonopuUoHaneH npousseaeHunio £, n 14,

Peunnu npeanoxun, 4to noporosas yHKUMA t; MOXET GbiTb BbIpaXeHa Kak 9KCMoHeHTa

— Enmin
Emn = /_exP(_ts/tc)_ (BB.5)

Mcxoas ms mopgenu, MUHMMarsHoe 3HaueHue nopora Ans niogen Eq.. Ans cepfeyHoro BosbyxaeHna n MNBH ana
MOHOMNONAPHBIX MPAMOYrofbHLIX ANEKTPUYECKUX CTUMYIOB, Kak OLEeHUBAaLoT, cocTaBnaeT 6,2 B/M. DkcnepuMeHTanbHble
3Ha4eHUs ANA NOCTOSAHHOI BpeMeHM t, pacronaratorces npubnusutensHo mexay 0,12 u 0,8 mc ansa MNBH. [na cepaeuroro
B036yXAeHNs STOT AuanasoH oT 1 4o 8 Mc, U Peunnu npeanaraer 3 Mc B Ka4eCTBE NPEACTABUTENBHOMO 3HAYEHMUSI.

B oTnuumMe oT 3KCNOHEHLUUANbLHOrO BhlpaXeHusi ypaBHeHus (BB.5), 6bino npeanoxeHo 6onee To4yHoe onucaHue
3KCMepUMeHTanbHbIX AaHHbIX [86], [87]. OTa anbrepHaTuBHas pyHKUMS NokasbiBaeT NOpor, MMeloLMii runepbonuyeckyto
3aBUCUMOCTL OT NPOAOIMKUTENBHOCTU CTUMYNa

E; = peobasa (1 + xpoHakcu/ ). (BB.6)

B aToM ypaBHeHUn «peobasa» ecTb HWKHWUIA NpeAen YacToTkl MOPOroBOr0 CTUMYNA U «XPOHAKCU» — XapaKTepHoe
Bpems peakuun HepsoB. Kak B ypaBHeHuu (BB.5), {, — NpoAOmKNTENBHOCTL CTUMYNSLMK. YpaBHEHUe NpUMeHseTcs A4St
YHUMONAPHBLIX NPAMOYrofbHEIX CTUMYNoB. Kak obcyxaeHo paHee, HeflaBHUe SKCNEpUMEHTHI ycTaHaenusatot, vto MNBH
obracTeil rpagueHTa TOMHO XapakTepusyeTcsl ypaBHeHueM (BB.6) npu ncnons3oBaHum «xpoHakcuy» 360 mc [89], [90], [91].

LLindpep [88] ykasan, 4To Mo cpaBHEHWIO C IKCMOHEHUManbHbIM ypaBHeHueM (BB.5) runep6onuyeckomy BblpaXXeHuUio
ypaBHeHus (BB.6) Takke nydlle yA0BNETBOPSAIOT TeOPETUMECKUE 3HaYeHUs nopora Mogenu SENN Peunnu. Takum obpa-
30M, ypaBHeHue (BB.6) ncnonb3yetcs 3geck ANA onMcaHus npegenos Ans nepudepuitHoro Bo3byxaeHusa Hepaa.

4) ®usnonoruyeckune npeaensl ANs cepaeyHoro U nepudepuitHoro Bo3byXaeHUs HepBa W HarpeBaHue

Pennnu [85] cpaBHUN pasHoobpasHble Uccref0BaHUs aNEKTPUYECKOro Bo3byXaeHUs Y XMBOTHbIX. OH 3ameTun, 4to
cepAevHble noporu pacnpefeneHsl NepneHAnKynapHO ¢ 60mnbLLIOH Aonei YyBCTBUTENBHOCTU € KOS MULUMEHTOM 2 HUXe,
YeM MeguaHa. Kpome Toro, oH OLEHWBAET, YTO B J@HHOM XWBOTHOM Nopor Bo3byxAeHUsi (Hayano cMelLeHHbIX YapoB)
oynet 40 % cepfe4Horo ypoBHs. [py aKcTpanonsaLnmu Ha noaei oH Npenonaraert, YTo Yenosedeckuil nopor Bo3byxaeHus
ot ero moaenu SENN sBnsietcs 20 % YernoBedeckoro cpegHero ypoBHs oubpunnsauyuun. Pennnu ouenun, 4to dB/dt (71,3;
72,1; 50,8) Tn/c ansA nepekntodeHuns (X, y, Z) rpaMeHToB HeobxoanMMo, YToBLI aNeKTpUYeckoe none B cepaeqHnke JocTur-
1o 6,2 B/M, ero oueHka nons «peobasbi» Bo3OYXAeHUS AN caMoi YyBCTBUTENBHON — 1 %.

BoynaHa v ap. [90] coobwmnu o cpeaMHHOM cepaeqHOM nopore Bo3GyxaeHns y cobakn Ana nepekniodeHns us
rpagueHTa B npegene 2700 Tn/c npu npogomkuTensHocTn ckata 530 mMc. Npu NOCTOAHHOW cepAeqHOro BpeMeHn B 3 MC
3TO COOTBETCTBYET BENUUMHE YpOBHSA Bo30OyxaeHUs 440 Tn/c. U3 BbIMUCNEHUI AaHHbIX, kKacalowmxcs huanonorumn cobak n
YenoBeka, efuHuLa dB/dt Baonb AnnHbI 06bekTa co3gaeT anekTpudeckoe none B cepaue Yenoseka B 2,81 pasa 6onblue,
4YeM B cepaLe cobaku, NOSTOMY ANs ftofeit 6bin BoiBEAEH aCUMNTOTUHECKUI YpoBeHb cTuMyna 156 Tn/c n ogHONpOLEHT-
HbIA OXMAaeMbli ypoBeHb B 78 Tn/c, B pasyMHOM cornalueHum ¢ oueHkoin Peunnu.

Mpenen, yCTaHOBNEHHbI HACTOSILLUM CTaHAAPTOM ANA UCKNoHeHUs BO3ByxaeHUA cepaua, AOMKeH BbiTb HUXKe
OfHONPOLIEHTHOrO NOpora ¢ TPEXKPaTHBIM 3anacoM NpPoYHOCTU. 3T ocHoBaHo Ha mogenu SENN u skcnepumeHTanbHo
onpeaeneHHoOM ypoBHE Nopora cepaeyHoro Bosbyxaerus. C AaHHbIMU NPEANONOXeHNAMU 3TOT npeaen 6yaeT 3aBuceTb
OT BEPOSTHOCTU CepAeHHOro Bo3byxaeHus), MeHblleii Yem 2x10~2. Kpome Toro, okasbiBaeTcs, YTo Npeaen Bo3byxaeHus
nepudepuitHoOro Hepsa, yKkasaHHbI B JaHHOM cTaHAapTe, HUXe npefena cepieqHoro Bo3byxaeHns ans Bcex NpojormKu-
TeNbHOCTEN CTUMYIa, HaXOAALWNXCA B 0BNacTu NpakTM4ecKoro uHTepeca.

B uccnegoBanun BoynaHga v ap. [90] Ha 84 obbekTax 3HadeHue dB/dt npegnonaraeT, YTO HU3KWIA NPOLIEHT He-
KOMpOpPTHOIA cTUMYNSALMKU NPUBNU3NTENLHO paBeH cpefHeMy nopory MNBH ans nepeknioveHna rpagueHTa, kak B npea-
LecTBylolleM — nocrieaytowem (AP) u ronoBa — Horu (HF) HanpaeneHnax rpagueHTa. HU3KWil NPpOLEHT HEBLIHOCUMOIA
cTUMynsuuK dB/dt HaxoauTea okono 20 % cpegHero nopora NBH. Bonesan cTUMyNAUWA ABNRETCA HE TONBKO UCTOUHMKOM
Heyzo06cTBa; OHa TakKe CBA3aHa C HeynpaBrsieMbIM COKpalleHWeM Mblll, Tak vYTo y4eT ocobeHHocTei MALIMEHTA u adp-
eKTMBHOCTM 0b6cnefoBaHnA ABNAETCA Cepbe3HbIM KOMMPOMUCCOM Ha 3TOM YpoBHE. HeBbIHOCUMAs CTUMYMALMS ABNs-
€TCSA KOHEYHBIM NMYHKTOM B 3TOM OTHoLueHun. K Tomy xe, peakuus NMALMEHTA B Takoii cuTyauyun oGpasyeT fansHelmia
puck 6esonacHocTu. UTak, B HacTosLEM CTaHAapTe 3HaYeHne YPOBHA CTUMYNALMKN BEIGpaHo kak npegen ans NEPBOIO
YPOBHSA KOHTPONMUMPYEMOIO AOCTYTA u 80 % ot Hero BbibpaHo kak npegen HOPMAJIBHOIMO KOHTPOJIUPYE-
MOIo AOCTVYTA.

5) OTHoweHne Mexay E-nonem u dB/dt 8 MP-OBOPYOBAHUA

MpeobpasoBaHue Npegenos nons £ B npeaensl dB/dt TpebyeT 3HaHUS 0 COOTHOLLEHUSIX MeXAy STUMK NapameTpa-
MM B TUNKU4YHOI reomeTpumn Tena NMALIMEHTA 1 rpagMeHTHON CUCTEMBI.

OnekTpuyeckoe none E, BbI3BaHHOE CUCTEMON IPafiueHTa B Tene, CBA3AaHO C NPOCTPaHCTBEHHLIM pacnpeaereHu-
eM dB/dt v reomeTpueii Tena. [ina noboi 3aKkpbITO TpaeKTopuun /, KOTopasa orpaHNYUBaET MOBEPXHOCTb S, — OCHOBHOE
ypaBHeHue pusnku
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§E-di=-[%Lds. (BB.7)

YpaBHeHNe MOXET ObITb peLleHo, Korga onpeaeneHbl rpaHnyHble yenoBust. Kak unnioctpartusHoe ynpollyeHue, MNA-
LIMEHT moxeT 6biTh NpeAcTaBneH Kak 0gHOPOAHbLIA NPOBOAALWMI BLITAHYTHIA Bpallatowniics anamncouns ¢ nonyrnaeHoii
0CEeBOW ANUHOW a W NofNyHe3Ha4YUTeNbLHOW 0CeBOi ANMHON b 1 npocTpaHcTBOM BHe MNALIMEHTA B BUge cpefbl Usonauum.
Koraa npocTpaHCTBEHHO OAHOPOAHOE NEPEMEHHOE MarHWTHOE Nosie MPUMEHEHO NepreHANKYNSAPHO K FMaBHOR ocy 3Toro
annuncouja, MakcumarnbHoe 3HadeHue E BO3HUKAET B cepeaunHe annuncouga, no ero nepuMmeTpy. Vs storo cnegyer, y4to
STOT NEPUMETP ABMAETCA MECTOMONOXEHWEM, B KOTOPOM, Kak oxugatoT, [BH Bo3HUKHET cHavana.

Pewnnu [85] noka3an B 3TOM NOMOXEHUU

| E |=a2b/(a? +b2) dB/ dt. (BB.7a)

Koraa annuncoug umeet nonyocesble AnuHbl @ = 0,4 M1 b = 0,2 M, NnpeacTasnsas nonepeyHoe cedeHne MALNMEHTA
¢ nonem B MM HanpaBneHUK, NoNy4aeTcs OTHOLIEHUE

| E|=0,16 dB/t, (BB.7b)
rae E, B/wm,

n dB/dt, Tnlc.

Koraa nepeMeHHOe MarHUTHOe nore sIBMSeTCA napanienbHblM FMaBHOW OCK SNMMncounaa, criydaid, KoTopblid npea-
cTaBnseT none B [H-HanpaeneHnu, BbI3aBaHHOE 3NeKTPUYECKOE None napannesibHo ee KpYrioMy nonepeq4HoMy CeHeHUto
¢ paguycom b = 0,2 m, B 3TOM criyvae

| E1=0,10 dB/dt, (BB.7c)
rae E, B/wm,

n dB/dt, Tnlc.

B pgeiictBUTENBLHOCTM None cucTeMbl rpagueHta B MP-OBOPYOBAHMW HeogHopoaHo. B npegenax cucteMsl rpa-
JVeHTa NpoCcTpaHCTBEHHOE MaKkcuMarnbHoe 3HaveHue dB/dt Ha nepudepun NMALMEHTA Beile, Yem cpefHee vucno dB/
dt no ero Teny. HefaBHWe BbIMUCHIEHUS ¢ MOPAONOrMYECKU PEeannucTUYECKUMU MOAENAMU YenoBeKa MoKasbiBatoT, YTo
napamMeTpbl B ypaBHeHUsix (BB.7b) n (BB.7¢) siBnstorcs 0,11 n 0,08 cooTBeTcTBEHHO, ANS dB/d, B3ATOrO Kak MakcuMarnb-
Hoe 3HaveHue B paguyce 0,2 M. O nogobHLIX 3HaYeHusAX coobanu boteenn u boyneit [92]. OHKM BLIYUCNIUMK MOTOKK, Bbl-
3BaHHble B NPoBOASLLEM LunuHape paguycoM 0,195 M B npegenax 6noka ¢popmupoBaHns nsobpaxeHuid. U3 pesyneratos,
npeAcTaBlieHHbIX B UX OTYeTax, MOryT ObITb onpefeneHsl 3HadeHUa E/(dB/dt) (dB/dt asnaeTca MakcUManbHOR BENMUYNHON
npu r = 0,195 M) NS NepeKntoHeHUs U3 NonepevHoro rpagueHTa otHoweHune 0,121 u oTHoweHue 0,087 Ansa nepekniove-
HWS U3 NPOZONLHOro rpaguneHTa. OTMETUM, YTO NoKaNbHOE MakcuMarbHoe anekTpudeckoe none byaeT BO3MOXHO Gonblue
C koachhULMEHTOM 2, ecnn Mofenb ByaeT paccMaTpuBaTh HEOAHOPOAHYIO NPOBOAMMOCTb, TaKYIO Kak BKITIOYEHUE KOCTU.

BoamoxHo npeobpasoBaHue ypaBHeHus (BB.6) B BbipaxeHWe A5s NOporoBoii BennuuHbl dB/dt, korpa ee 3HaveHne
CBA3aHO C onpefeneHHbIM NpeacTaBUTENBHBIM MECTONONOXKEHWEM. XapakTepHOW 0COBEHHOCTLIO POopMbl BOMHBLI rpaju-
eHTa B MP-OBOPY[OBAHWW sBnsieTcs ee nosTopstowasnca bunonspHasa dopma. [Ana TpaneuouaHoin opmbl BOMHbLI
rpagueHTa, Kak nokasaHo Ha pucyHke 102, Bbi3BaHHOE rnone E 6yaeT psAOM NPSMOYrofbHBIX CTUMYNOB ¢ NEPEMEHHBLIM
3HaKoM. MpoACMKUTENBEHOCTL CTUMYNa t, BUNONAPHOTO ckaTa B TpaneLouaHOR (hopme BOMHLI FpajueHTa ¢ MakcuMans-
HOM amnnuTyaon G,,,, cneayer us

tg = ZG% (BB.8)

6) MHCTpYMeHTarbHO onpeaeneHHble npeaensl ansa CC

B HacTosiWwem cTtaHaapTe ypaBHeHue (BB.6) ncnonb3syetcsa Ans npeobpasoBaHnsa duanonorndeckoro npegena ans
cepaeqHoro Bo3byxaeHus, kak obcyxaeHo B nepeduncneHnn 4). NMocTosHHan cepedHoro BpeMeHu t, NpuHuMaeTcs pas-
Hoit 3 Mc. 3HayeHMe Mo Peunnu ogHoro nopora areKTpUYecKoro Mofs UCronb3yeTcsa kak peobasa rbc cepAevHoro Boa-
OyxeHWs anekTpuyeckoro nons. YpaeHeHue (BB.7c¢) ucnoneayetcs ans npeobpasosaHus 13 peobasbl aneKTpUHecKoro
nons B dB/dt peobaskl. MicnonbayeTcsi 3anac NpoYHOCTHW, paBHbIi 3, BBeAeHHbI B nepeuncnenun 4). MNpeaen 3awutsl oT
ceppevHoi pubpunnauumn cTaHoBUTCA

L= rbe

1
T3 d-exp(-ts/lc)’ (BB.9)

rae rbec = 6,2 B/m unn 62 Tn/c.
Mpsimas geMoHcTpauus npegena BbIXOOA TPAOVNEHTA gns NBH BCEMO TEJIA MP-OBOPYJOBAHUA
HacToswmii crtaHgapT onucbliBaeT MHOXECTBO MNOAXOAOB [ANA MonyveHus 3HadeHus nopora [MBH MP-
OBOPYAOBAHUA. OHu obeyxaeHbl B 3TOM W B creaytowmx nyHkTax. Ons yctaHosnenus npegenos MNBH HacTosALwwmii
CTaHAapT NPUHUMAET KCNepUMEHTarbHYIO OLEHKY NOPOroB B Ka4€CTBEe OCHOBaHWUA AN onpefeneHuns npeaenos (npsmoe
onpegeneHue). Npamoe onpeaeneHne TpebyeT akcnepuMeHTanbHON paboTsl ¢ Ao6poBoNbLaMU Ha MpeAcTaBUTENBHOM
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mogenv MrPAONEHTHOIO BITOKA. OcHoBaHHOE Ha NPUHATON runepbonnyeckoi B3aMMoCBA3N Mex 4y Noporom U Bpeme-
HeM ckaTa, BO3MOXXHoe NpubnuxeHne gns NpsMoii AeMOHCTPaLMn COCTOUT B TOM, YTOObI yCTaHOBUTE peobasy n XpoHak-
CUW, OCHOBaHHbLIE Ha TecTe ANA OrpaHWYeHHOro Yucna BpeMeH ckaTa, U MPOU3BECTU OTHOLLEHUSA PEKYPCUU AN KaX[oro
1cronb3yemMoro BpeMeHu ckata. JanbHelllee MogenupoBaHne MOXET UCTONb30BaTbCA 4115 OrpaHuyeHns yncna dakTu-
YecKu NpoBepeHHbIX PopM BomHbl. OgUH NpUMeEp Takoro MOAENMpoBaHUa npusedeH B nepeduncneHumn 16).

Mpegenkl, NONyveHHble U3 SKCNepUMeHTanbHoi paboThl ¢ obpoBonbLamMu, 4oMKHEl COOTBETCTBOBATL hM3MONoru-
YeckuM TpeboBaHMAM, KaK yka3aHo B nepeduncneHunn 4). Pabodasn Harpyska oT Takoi NpsMoi JeMOHCTpaLun MOXeT BbITb
Ype3MepHOWA, U ANA HEKOTOPLIX 3Ha4YMMBIX POPM BOMHLI CTaHAapPT obecneynBaeT YMCNOBLIE NPeAEnbl Kak ansrepHaTuBy,
obcyxaeHHyto B nepevncrieHusx 8)—14).

8) Lindpposoe onpesaeneHne npeaenos ana NBH

Mpamasa gemMoHcTpaumsa npegenos MNMBH He Bcerga BeinonHuMa. Yto6el Npegnarate ansrepHaTUBY B 3TOM Crly4ae,
HacTosALWMIA cTaHfapT obecrnedunBaeT onpefeneHHbie B L poson dopme HefocTarowme npeaens! ansa dB/dt w ans E.
3Tu npegensl OCHOBaHEI Ha TPEX UccrefoBaHusx JobpoBonbla, B KOTOpbIX Ucrnonb3osanock MP-OBOPYAOBAHUE ans
nonyyeHna NBH. PeaynsraThkl STUX UccneaoBaHWil usgaHsl Xemom u p. [89)], BoyneHgom u ap. [90] n XebpaHkoM u ap.
[91]. B kaxpoit n3 aTux nybnukaumii noporosbii MNBH 6611 paccMoTpeH kak pyHKUMSA dB/df U NpoAomKUTENbHOCTU Nynbea
y Ao6poBonbLeB, NofABEPXEHHbIX BO3AENCTBUIO NepekntodeHuns rpagnedtos 8 CUCTEME MPAVMEHTA BCEIO TEJ1A B
uunungpudeckom MAFHUTE BCEIO TEJA. XoTa 3HaueHusa dB/df, ncnonbayeMele B 3TUX NyOnukauusix Ans BolpaXeHUs
noporosoro NBH, He 6binn Henmocpe[CTBEHHO COMOCTaBUMBI U YacTh popM BONHLI rpagueHTa oTnuyanucb, Morno bbiTb
MoMy4yeHo CpaBHEHWE pesynkLTaToB STUX aBTopoB. CpaBHEHWE UCNOMb3YET HEKOTOPLIE HeonybnuKkoBaHHLIE NOAPOBHOCTH,
cobpaHHble ANs yCTaHOBMEHUSA ocHoBaHWA AnsA npegenos [BH, ucnonbayemblx B HacTosileM cTaHgapTte. OcHoBaHue
CpaBHEHUs NOMyYeHO CyMMUpOBaHWEM, YKaszaHHbIM B nepeuncneHuun 9). MNpegensl BBIXOOA MPAOVUEHTA ansa Bcero
Tena MP-OBOPYOOBAHWSA Ha 3ToM ocHOBaHWM MoryyeHbl B nepeducnedumn 10).

9) OcHoBaHWe cpaBHEHUs ANA BbIXOAa rpagueHTa

OcHoBaHue, UcnonbL3oBaHHOE AfA CpaBHEeHUS aKcnepumeHTanbHoli pabotel [89], [90], [91], cneaytowlee: Bce 3Ha-
YeHna dB/dt Gbinn NOBTOPHO BbIMUCNEHBLI K dB/dt kak NpOCTpaHCTBEHHO-BPEMEHHOW MaKCMMYM BeMUYUHLI Moayns dB/
dt, BO3HMKalOLLEro Ha cTeHke uunuHgpa 0,2 M, koakcuarnbHO K MarHuTy. 3T1oT o6bem bbin BeibpaH Ans npeacTaBneHus
obbema, 06bivHO gocTynHoro Ansa MALIMEHTA. Bee ucnonbayemble doopMbl BOMHLI rpagueHTa 6binu ¢opMamMu BOMHbI
EPI ¢ dopmoii Tpaneuounga. YnpaBrneHne nepeknodeHHOro rpagueHTa buino npejluecTsyiolle — nocriegytowmm (AP) B
LBYX U3 Tpex aTux nybnukauui, n peaynsratel Bcex TPAAUEHTHBIX BJIIOKOB paHbl ogHoBpeMeHHo B TpeTbeM [89]. B
3ToW Nybnukauum noporn ans AP ynpasneHus Nepeknio4eHHOro rpagueHTa Mormnu 6biTb nonyyeHsl perpeccoM. MNnockue
BepLMHbl dopm BonHbl 6binn 0,3 mc y Boynanaa [90], 0,4 mc y Xema [89] n 0,5 mc y XebpaHka [91]. OTu pasnunuua B
NPOAOMKUTENBHOCTM NNOCKOA BEPLLUMHbI, Kak Npeanonarany, UMenu BTOPOn NOPSAOK BAUSHUS, U 3TUMKN PasnNNYnaMU Npe-
Hebpernu. LLinpuHa pacnpepeneHunii UHAMBUAYarbHEIX NOPOroB Morna BbiTb OLEHEHa AN ABYX U3 Tpex UccnefoBaHwii
[90], [91], noToMy YTO B STUX UCCNEAOBaHUAX y4acTBoBaro 6onbloe Yucno aobposonsues. Habnogaemble cTaHaapTHbIE
OTKIOHEHWS!, BbipaXKeHHble kak 4pobb cpegHero, UMenu nogobHeli pasMep B 060Mx UccnegoBaHusx U sHaveHnem 0,24
ObINN NPUHATEI ANA onpeeneHns AoCTOBEPHLIX obnacTei cCpefHUX NOPOros.

Korga Ans BpemeH U ckaTa nopor He Mor BbITe JOCTUrHYT A4NA BCeX 06LEKTOB U3-3a TEXHUYECKUX NPEeAEenoB CUCTEMBI
rpafueHTa, BbIPOBHEHHOE CcpefjHee 3Ha4YeHNe UCMonbL30Banoch ANSA OUEHKN cpeaHero sHadeHuns. B cnyyae, koraa He mMor
6bITb COBMIOAEH caMblil BbICOKUIA nopor ¢ oT N fo6poBonbLEB, 3TO CTAaTUCTUYECKN ONPEAENANOCh Kak CPeAHEe YUCNO No
LeHTpansHon dpakuum N — 2¢ 3akazaHHbIX NOPOroB.

10) B3kcnepumeHTanbHble [aHHble OTHocuTenbHo nopora MBH ans denoseveckux pobposonbueB B MP-
OBOPYOBAHWW Bcero Tena

PesynbraThl skcnepuMeHTanbHbIX BENUYUH, NpeobpasoBaHHbIX Ha OCHOBaHUW CpaBHEHWUA, Kak onucaHo B nepe-
yucneHun 9), npuseneHsl Ha pucyHke BB.2. [JaHHble npeacTaBnaoTes nocrnegoBaTensHeIMU, XOTS cnonb3oaHHoe MP-
OBOPYOOBAHME 6bino npefctasneHo pasnudHeimu M3FTOTOBUTENAMMU Tak, 4To NpUCyTCTBOBANN pasnuynsa B Npoek-
Te annapaTHbIX CPefCTB rpagueHTa. Beina nonyveHa eaMHcTBEHHas runepbonnyeckasi noporoeas yHKLUus Bo3GyxaeHus
COrMacHoO ypaBHEHUIO (2) NyTeM MOArOHKU KO BCEM MyHKTaM AaHHbIX CO CTATUCTUYECKOA Maccoi K KaxgoMy MyHKTY AaH-
HbIX, KOTOPbIA NPUHUMAET BO BHUMaHWE YnCno A06POBONbLEB, UCCNEf0BaHHbIX B KaX40M M3 yKa3aHHbLIX COOOLLEHHU.
[Mony4eHHble 3Ha4eHWsA peobasbl criegytoLme:

rb=19,7+1 Tnlc,

KOTOpbLI B HAcTosLLEM cTangapTe okpyrneH go 20 Tn/c,

XpOoHUK t, = 0,36 Mc.

11) BkcnepuMeHTaneHele AaHHble OTHocuTenbHo nopora MBH dopm BOmMHbLI, OTAMYHLIX OT Tpaneuouia [Mopor
dB/dt 3aBUCUT OT NPOJOMKUTENBLHOCTU cTUMyna t,. NS rpaguenTa oopM BOSTHLI, OTAIMYHBLIX OT TpaneyueBUaHbIX, Npo-
LOMKNTENbHOCTE CTUMYyNa He MMeeT ocoBeHHbIX onpegeneHnit. Xapeeit u gp. [93] 1 Maxcdung n gp. [94] nokasanu,
YTO Moporu 4na opMbl BOMHbLI CTAHOBATCA MOYTU paBHLIMU AR TpaneLouoB, Korda B cuHycouaansHoi hopme BOmMHbI
B(t) = Bpax(2nt/ T, QOOEKTUBHAA JNTMTENBHOCTL CTUMYIIA onpefeneHa kak oTHOLLEHWe aMniuTyAbl K Makcumans-
HO CKOPOCTW M3MEHEHUSA

ts.eff = 2Bmax / B(O)= T/ m. (BB.10)
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[BoliHol norapudm aKkcneprMeHTanbHbBIX MOPOroBbIX 3Ha4YeHUIA AMs BO3OyXgeHus nepudepuitHoro Hepsa ¢ popmamu BonHb!l EPI
Tpanewuonaa NpoTMB BpemeHu ckata t (Xem [89] + BoynaHa [90], x XeGpaHk [91]). Bo BCex akcnepumeHTax AaHHbIe NpUAEpXUBALOTCA
opueHTaummn ans MM HanpaBneHWa nepekroYeHHoro rpaaneHTa. MoporoBble BeENUYMHBLI BblpaXeHbl Kak dB/df, npocTpaHCTBEHHO-Bpe-
MEHHOW MaKCUMyM Moaynsa dB/df Ha LMNUHAPUYECKOW NOBEPXHOCTU, KOaKCcUarbHbIM K MarHuTy, ¢ paguycom 0,2 M. CrinoluHas nuHuA
ABNAeTCA runep6onon, NPUCNocoBneHHon KO BCeM MyHKTaM AaHHbIX, CO CTaTUCTUYECKOW Maccoii Yepes ToUKy, KoTopas oTpaxaeT Konu-

YecTBO A06pPOBONbLIEB, MPOBEPEHHBIX B KaXA0M U3 YKasaHHbIX coobLyeHW. XapaKTepHble napameTphl runepbonsl — peobasa rb = 19,7
Tn/c n XpoHuK t, = 0,36 MC [cM. ypaBHeHue (2)].

PucyHok BB.2 — 3kcnepumeHTarnbHbele faHHble oTHocuTensHo nopora MNBH
yenoBeyeckux gobposonbues MP-OBOPYOOBAHUA BCEIMO TEJA

®pes u gp. [95] cpaBHuBatoT [ HanpaBneHHbIX TpaneyueaanbHBIX U cUHycouzanbHbIX popM BOMHLI B TOM Xe ca-
mMom MP-OBOPYZIOBAHWW. PucyHok BB.3 nnntoctpupyet fononHeHue, nony4eHHoe kak PyHKLUS tg o¢ 3 dDEKTUBHOCTY.

MpuMep eMOHCTPUPYET NpaBoMEPHOCTL €ro Mcnonb3oBaHuA. B HacTosAweM cTaHfapTe ¢, .4 OyaeT ucnonbsoBarsca Ans
onucaHus apeKTUBHON ANUTENBHOCTU CTUMYNA.
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dopmbl BonHbl EPI Tpaneuouaa (+) n copmbl BonHbl EP/ cuHycouapl (0). OHM nokasaHbl NpoTUB 3chheKTMBHOW ANUTENBHOCTU
cTUMyna, apeKTUBHOCTL — AaHHble oT ®pes [95]. [laHHble AepxaTca Ana opueHTaumu AP nepeknioveHHoro rpagueHTa. Moporosble
LEHHOCTU BblpaXeHbl Kak NPOCTPaHCTBEHHbLIN MakCUMyM Moayns dB/df Ha LMNUHAPUYECKOM MOBEPXHOCTHOM Koakcuarie K MarHuty ¢

paanycom 0,2 M. Teepaaa nuHUA — runep6ora, NpucrocobneHHasa KO BCEM NMYHKTaM JaHHbIX, UASHTUYHBIM 0AHOMY, NOKa3aHHOMY Ha
pucyHke BB.2.

PucyHok BB.3 — [iBoiiHOl norapuMuyeckunii y4acToK SKCrnepuMeHTanbHeIX MOPOroBbIX 3HaYEH M
4N nepudepuitHoro Bo3dyxaeHns HepBa
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12) SKcnepuUMeHTanbHble JaHHble NoporoBbIX 3HaveHuid MNBH B 3aBUCMMOCTU OT OpUeHTaUuK Tena nauueHTa oT-
HOCUTENBHO HanpaBnNeHnsa NepekIItoYeHHOro rpagueHTa

3HayeHune peobasbl Kak PYHKLUM HanpaBneHns nepekno4eHHOro rpagueHTa Oblno nonyyYeHo sKCnepuMeHTanbHo
nonHocTsio B MP-OBOPYIOBAHWW BCEIO TEJTA. Ans HF-rpagueHTHOR KaTyLWwKu B uccnefosanuu Mypaun Ha 84 gobpo-
BOSbLaXx BbISBUIW 3Ha4eHus peobaskl 29,5 Tn/c n XpoHnKk — 0,36 Mc. B 3TUX SKCNepuMMeHTax MCronb3oBanock TOMLKO
NpOBETPUBaHNE, BOCMPOU3BOASLLEE MOAENb MarHUTHOrO NOMSA Ha KaXAoM KOHLeE aKTMBHOW HF-rpafWeHTHOM KaTyLuKu,
KOTOpOe Mcnonb3oBanock A1 MoAenupoBaHus nobyauTenbHeIX achdeKToB ANA nepekntodeHns HE OBbekT Gbin pac-
MonoXeH B ANUHY ANA caMoro Huskoro nopora MBH. 3TOT akcnepuUMeHT nokaaelBaeT, 4To nopor MNBH ans HanpaeneHus
rpagueHTa rorioBa — Hora (HF) B Takom MP-OBOPYJOBAHWW Bhiwe, YeM AnsA HanpasneHus (AP), ¢ OTHOWEHWEM Ans
AP n HF rpaguneHTa, paBHblM 0,66. CyLlecTBYeT noxoxee oTnu4yue B noporax Mexgy LR n AP rpagueHTamu. [aHHble
ByavHrepa [96], nony4eHHble Ha 10 gobpoBonbLax, uccrnefoBaBLUEro MOPOrk Npy BpaLLeHUW KaTyLLUKK rpasjMeHTa OTHOCK-
TenbHO Jo6poBonbLEB, MOKa3sLIBaKT OTHOLIEHWe Mexay noporamu Ans AP U LR rpagueHToB, pasHoe 0,8. Mcxoas us atux
pe3yneTaToB, faHHbIA CTaHAapT BBOAWT KO3 PULIMEHTL BeCOMOCTU ANA BblducneHus BbIXOOA TPAOAVEHTA w3 HFn LR
rpagueHTa, pasHele W= 0,7 u W 5 =0,8.

13) BosbyxzgeHne HepBa B criyqae KombuHaumu ¢opM BonHbl oT Gonblle Yem ogHoro MPAIVMEHTHOIO BJIOKA
MP nocnepoBaTenbHOCTU oTOBpaxeHUs Beerga cogepxar KombuHaLuio opM BonHbl FpagueHTa oT Bcex Tpex MPAN-
EHTHBIX BJTOKOB. CamMoe cunbHoe Bo3ByxeHWe NPONCXOAUT, Korga BCe KaTyLKW NepemeLlaloTcsi OfHOBPEMEHHO C
NOEHTUYHBIMK hopMamu BorHbl B MakcumansHom BbIXOAE MPAOVMEHTA. B kaxablii MOMEHT B MeCTe BOKpPYT U30LieHTpa
MarHuTa Benu4nHa NonHoi ckopocTn U3MeHeHus (dB/dt), OyaeT BekTopHOI cymMoii dB/dt ans kaxporo TPAIMEHTHO-
'O BJTOKA / Bel3BaHHOe anekTpudeckoe rnone, KoTopoe, Kak ronaraioT, ABNAETCA MeXaHU3MOM Ans Bo3byxaeHus, byger
BO3HUKaTb 13-3a BEKTOPHOrO AOMOSHEHWS NEeKTpUYecknxX nonen E; , ysenuunsasch Npu Kaxaom nepekniodeHnn rpaam-
eHTa. 3HaveHne (dB/dt),., ByaeT dyHKUMeR OT pacCTosHUA, KOTOpas 3aBUCUT OT OKTaHTa, KakK onpefeneHo CUCTeMOi
KoopauHaT rpagueHTta. Hanbonblune 3Ha4eHMa BO3HUKAIOT B OKTaHTax, B KOTOPbIX HanpasneHne (dB/df),, U Kaxaoro
(dB/dt); HaxopATCs nod yrnamu, MeHbLuMmMu vem 90°. 3To yenosue GyaeT Beeraa cywecTBoBaTh B iBYX U3 OKTAHTOB U B Te-
YeHne KOMBUHALMK CIOXHBIX (OOPM BOSHBI, B KOTOPLIX M3MEHAETCA 3HaK rPajUeHTOB, STO XyALLEE YCNOBME NEPEKITIOHUT
K Apyrm okTaHTaMm. B npegenax XyALLero cry4as okTaHTa NpocTpaHCTBeHHaa MakcumanbHasn BenuunHa (dB/dt),,., byaet
MeHblle CyMMbl NPOCTPaHCTBEHHOrO Makcumyma (dB/dt);, noTomy 4YTO NocneaHne MakCUMyMbl He BO3HUKAIOT B TOW Xe
camoi Todke. Kpome TOro, faxe B TakoM OKTaHTe BEKTOPHLIE HanpaeneHus (dB/dt); B nonoxeHun makcumyma (dB/dt) .
He MOMHOCTLIO NapannenkbH.l.

MoaTomy, B paccMmaTpuBaeMoM criydae (Bce KaTyLKU, KOTOpble NepemelLaloTe OQHOBPEMEHHO C WAEHTUYHLIMK
dopmamu BonHbl B MakcumyMe (dB/dt) o6begnHeHHbIN achdekT Ha BO36YKAeHUA MeHbLUe, YeM NUHeNHas cyMma addek-
TOB UHAWBUAYaNbHBIX KaTyLuek.

HacToAwuin cTaHgapT npeanonaraet, 4To 3¢ deKT OfHOBPEMEHHLIX NEPEKITIOHEHHbIX MPagMeHTOB MOXET 6bITb
npefcTaBneH B3BelUeHHbIM KBagpaTHbelM cyMMUpoBaHuem (dB/dt) niamsupyansHbix MTPAOVEHTHBIX BJIOKOB. Koad-
PULMEHTBI BECOMOCTU NpefCTaBrneHbl B nepevncnernn 12).

Korga npogomxuTensHOCTb CTUMYNa tg 3TUX TPeX rpaiueHToB B MakcUMarnbHOM NepeMeLleHnn He ofiuHaKoBas,
KBafpaTu4Hoe AOMOMHEHNe MOXET ObITb 3HaYalLUM, HO obLMIA Npefen AOMmKeH 6bITb 3aMeHeH MHAUBUAYarbHBIMU Npe-
Aenamu 4nsA Kaxgon NpoformKUTeNsHOCT cTuMyna tg.

B MP-OBCITIEAOBAHUAX nocnegoBaTenbHOCTU ¢ O4HOBPEMEHHEIMU (DOPMaMK BOSHbLI B MaKCUMaribHON aMriu-
TYAE KeXKporo rpagueHTa — peakuin criyqai, Takum obpasom, npegnonoxeHue 06 nx BO3HMKHOBEHMU — KOHCepBaTUBHOE
cobbiThe. Bonee peanncTuyeckne oLEHKU nopora A YacTUYHO OAHOBPEMEHHLIX (pOPM BOSHBI OT pasnUYHbLIX KaTyLIeKk
MOryT BbITb NonyYeHbl oT Gonee TOYHBIX MoZenei, KoTopble NpUHUMALOT BO BHUMaHue ¢opMy Kaxzaoi BonHbl. Mpumep
TaKol MOAenu onucaH B nepevncneHun 16).

14) Mpepensl ans NBH ans cuctem rpagueHTa Bcero Tena

Kak ykasaHo B nepeuncrneHun 4), npefenoM nepsoro pexuma KOHTPONUPYEMOro ynpasneHus siBnsieTca To, Y4To
BbIXOA MPAONEHTA paet noporoBeiit MBH. 310 dusmonornyeckoe onpeferneHme MoXeT ObiTb BHOBb 3asBNEHO KOMU-
yecTBeHHO: Ans MPAOVUEHTHOW CUCTEMbI BCEIO TEJA aToT Npefen ocHoBaH Ha NOpOroBLIX BENUYUHAX, HallAeHHbIX
Ana nepekntodeHns AP rpaguneHToB B nepevncnerdun 10).

CyllecTBYyeT npegern, KOTopblii B3aMMOCBA3bIBAET MakcuManbHelli BbIXOO MPAOVUEHTA cucteMbl rpagueHTa c
AaHHON hOPMONA BOMHEI:

- MakecuMmansHblid BbIXOO TPAOVEHTA MP-OBOPYOOBAHWSA, kak npeanonaratoT, BolaBaH O4HOBPEMEHHOW Npo-
aykuuei Bcex MTPAOVMEHTHbBIX BJTOKOB, kaxzblii npy MakcumarbHOW CKOPOCTU BpaLLEHMS U B MaKCUManbHOW aMniun-
TyAe rpagueHTa. 3To M3MepsieTca Kak MOAYNb NMPOCTPaHCTBEHHOW MakcumanbHoi BenuumHel BbIXOOA MPAOAUEHTA,
Bo3HUKatowwero B OBbEME MCCNEAOOBAHUA.

- OBBEM UCCNELOBAHWSA onpegeneH B cTaHaapTe. Ero uaMepeHusi, Kak npegnonaratoT, UCKro4atoT obrnacTb,
roe vactu Tena MNALUMEHTA 6onbluoro guameTpa oBbl4HO HE NPUCYTCTBYIOT, U 06BEM MOXET ObITb MEHBLLUUM, YEM haKTU-
yeckoe MecTo, gocTynHoe aAnsa MALMEHTA.

- 3aBMCUMOCTb BKINHOYaET KOPPEKLMIO MPOAOIKUTENBHOCTU CTUMYMa AN NOPOroB Mexay cuHycongamu v Tpane-
Lonaamu 13 nepeducnerma 11).

- Of4HOBPEeMEHHbI Bbixogd nony4veH us paccmorpenus BbIXOOA MTPAOVEHTA ungusmayaneHbix FTPAOVEHTHBIX
BJTOKOB, 1cnonb3ays 0THOLLEHNUsI Nopora OpueHTaLUmmn w, U3 nepevncnenns 12) u npaeuna KsagpaTuyHoro cyMmMupoBaHus
nepeyucneHums 13).
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3TO NPUBOAMT K

S (w;dB/dt; ¥ <20(1+ 0,36/t5) (BB.11)

dB/dt 3Ha4eHNst MoryT GbITh NOMTyHeHb! BHIMUCAIEHUEM MU TECTUPOBaHNEM. BhIUUCTIEHUE BO3MOXHO UCXOAS U3
reoMEeTpUM KaTyLLKVU W pacnpeseneHns notoka no sakoHy Buo-Casapa

Bl= jui(F)(?—F)d/‘{ (BB.12)
anfr-if’

rae dl' ABNAETCA aNeMeHTOM NPOBETPUBAHUIA KaTYLLKWA B NONOXEHUN r'.

15) Mpepenel Ana NBH, ocHoBaHHbIE Ha BEIYUCNEHWM Monsa £

[ns cucteM rpaguneHTa, KoTopble oTnuyatotesa no pasmepy ot CUCTEMbI FPAOVUEHTA BCEIO TENA, undopma-
UnsA 13 dKCriepuMeHTanbHOW paboTel, cBasbiBatowein BbIXOO MPAOVNEHTA ¢ noporoseim NBH CUCTEMbI FPAOVEHTA
BCEIO TENA, HenocpefcTBEHHO HENpUMEHUMa. OTO 3aBUCUT OT reoMeTpun kaTywku u Tena MAUNEHTA. Ecnu, Hanpu-
Mep, cUcTema rpagueHTa Bo3eACTBYeT TONbKO Ha ronosy paauycom 0,1 M, To npeaensl BbIXOOA MPAOVEHTA no nepe-
yucneHuto 8) MoryT GbITb CIMLLKOM OrpaHW4uTENbHEIMK hakTopaMu NpubnuantensHo 2 [cM. ypaBHeHue (4a)]. Ans pas-
TNINYHBIX CUCTEM rpagueHTa Ansa pasHelx yenen MP-OBOPYOBAHUA (Hanpumep, cneynansHoe MP-OBOPYAOBAHUE
ANA TPYAW, KOHEYHOCTEN WMWK TonoBbl, WM ChMeLmMarnbHelX NMPOEKTOB CUCTEMbl rpaguWeHTa Ans ucnonb3oBaHus MP-
OBOPYAOBAHWMA BCEIO TENA (Tuna cucTeM rpagueHta Ans MUKPOCKONUW cepAaua W ronoBbl) — HACTOALWMIA CTaH-
JapT ycTaHaBnyWBaeT UCMoMb3oBaHWe NPeferioB AN aNeKTPUYecKoro nons E, Bbl3BaHHOrO NepekntoMeHnem rpagueHToB.
OBbsACHAETCA 3TO TeM, YTO E ABNSETCA KONUYECTBOM, KOTOPOE HEMOCPEeACTBEHHO B3aMMOCBA3aHO C hU3nMonornyeckoii
MOZAEMNbI, ONMUCaHHON B NepevnucneHuu 3).

XoTs 3Ha4eHWe E B AaHHoii KaTyLke u reomeTpusa Tena NALMEHTA He MoryT 6biTb Nerko U3mMepeHsl, BelMUCNEHWe
BO3MOXHO UCXOAS W3 FeOMETPUN KaTYLLKW U pacripefeneHust notoka, korga adpdekramm NOTOKOB, BbI3BAHHLIX B Tene
MALUMEHTA, npeHebperator. Snektpudeckoe none B Tene NMALMEHTA un3-3a nepeknioudeHHbIX rpagueHToB MOXET Torga
ObITb BbIpaXeHo Kak

E=—0A/0t—Va, (BB.13)

roe A — MarHWTHbIA BEKTOPHBIA NOTEHLUan u3-3a NoTOKOB B KaTyLUKax rpajueHTa. [ponssBogHan BpeMeHu, oT KO-
Topoit A / ot BelUMCnSAeTeA

E(n=A(r) = [E104T. (BB.14)

41|:|F—7

rie / — HopMa U3MEeHEeHMs! MOToKa KaTyWwku W df’, ABNSETCA ANEMEHTOM NPOBETPUBAHWNIA KaTYLIKW B NONOXEHWN 1.

OnekTpocTatuyeckuii noteHuman O NPOUCXOAUT U3-3a SNEKTPUUECKOro BAUAHUA MEXAY 3NeKTpUYecKon nposoau-
MocTblo (Tuna Bo3gyx — NAUMEHT) u aBnaeTca cnefcTBMeM coXxpaHeHUs 3NeKTPUYEeCcKoro BANAHUSA.

OneKTpocTaTuyeckuii noTeHuMan Ans obwux NOTpebHOCTEel BEIMUCNAIOT C NOMOLLBIO KOMNBIOTEPHOI TeXHUKN. Mpu-
MeyaTenbHbIi cneuuanbHbli crydai, B KOTOpoM O paBHAETCS HYMIO, BO3HUKAET ANA UUNUHAPUYECKU CUMMETPUYHOrO
Z-TpagueHTa, NPUMMEHEHHOIo MO OCK NPOBOAALEro UunuHapa. B atoM cnyvae E = — A/t . YpaBHeHue (BB.14) aeictu-
TenbHO ANnA crnioxHoi mogenu MALIMEHTA. MonesHoe ynpolyeHne AomkHO npubnuante cekyuio Tena MNALMEHTA kak
LUnuHAp unu cepouns, O4HOPOAHOIA NPOBOAUMOCTH.

B HacTosileM cTaHgapTe nopor Ans E, kak npeanonaraior, umeeT runepbonuyueckyto opmy noporosoi pyHKLMK
ypaBHeHusi (BB.6), ¢ xpoHuk 0,36 Mc, kak yka3aHo B nepeuncnerumn 10), n ¢ peoba3oit, kotopasa 6asupyeTca Ha opueHTa-
LMOHHO CBSA3aHHLIX BENuUuHax ans dB/dt n BeiMucnuTenbHbix Mypan pe3ynsraToB ANA OTHOWEHUA Mexay E u dB/dt [em.
nepeuucrnenne 4)]. Noa4epkHyTO, YTO ANEKTPUYECKOE Nore BbMUCIEHO, NPUHUMAA BO BHUMAHWE OAHOPOAHYIO MpPOBO-
aumoctb NALIMEHTA. lMpu aTtoM nonydeHa peo6asa anekTpuyeckoro nons 2,16 B/m ana nepekntodeHus rpagueHta AP
u 2,4 B/M ans rpagueHTa HF. Paznuuna B 3TUX ABYX 3HaYEHUSIX HECYLLECTBEHHbI, U TakuM o6pasom BenuduHa 2,2 B/m
NpUHUMaETCA Kak xopoluasi oLeHka Ana peobasbl anekTpudeckoro nons ansa MNBH TpaneyvesmgHoro nynbca Ans Bcex
opueHTauuii rpagueHTa. MapannensHo apryMeHTy Ans npeaenos dB/dt npeaen E B PEXKUME KOHTPONA MNMEPBOIO
YPOBHA paBeH noporoBoit BenuunHe E. Ans HOPMAJIbHOIO PEXKUMA PABOTHI npeaen ymeHblweH dakTtopom 0,8.
Mpepen ana E geiictButeneH ana scex Tunos MP-OBOPYJOBAHUA. BenuunHa E sBrsieTcss MakcuMansHOW, BO3HUKa-
toweih B OBbEME UCCJIIEQOBAHUA ana aaHHOro Bhbixofda rpafueHTa. YTBEpXAEHUS aHanoruvHbl yTeepxaeHusm B
nepeyuncrieHuu 14), Ho

OBEbEM UCCIEAOBAHUA — aTo BCce MecTo, gocTtynHoe ansa NMALUEHTA,

oaHoBpeMmeHHO MPAZIMEHTHBIE BJIOKN MoryT 6biTb NONy4eHbl Mo npaBuily CyMMUPOBaHUS nepeducneHns 13).
Hanpumep, Ans ¢opm BonHel EP/ ¢ NPOAGNXUTENBHOCTbLIO CTUMYNA { ¢ 3TO NPUBOANT

JS(E) <2.2(140,36/t o1 ). (BB.15)
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16) Mogenk noporosbix 3HaveHwi MNBH A4NA cnoxHbIX GOpM BOSHLI

Mnep6onuyeckas noporoeas yHkUMA, NnogobHas ypaBHeHuto (BB.6), ¢ peoBa3oit N XpoHUK, onpeaeneHHbIMU B
nepeducnexHuu 10), ABnAeTca 4eNCTBUTENBHOMR ANSA NOBTOPHLIX BUNONAPHBIX MPAMOYrofbHbIX CTUMYSIOB [M NS CUHYCOUA
¢ ncnonb3osaHnem ODGEKTUBHOW JNIMTENBHOCTU CTUMYTIA, onpeaenerHoi B ypaBHeHun (BB.11)]. YToBbl nMeThb
[,erno co CMOXHbIMU hopMamu BOSHbI rpagueHTa, YacTo ucnonbayemsiMm B MP-oToBpaxeHuu, paclumpeHrine xenaTtensHo,
MOTOMY YTO AR Takux hOpM BOSHBI MOPOr MOXET 6bITh Bhille. Bonee obLas noporosas hyHKUMst MOXET 6bITb HaliieHa
OLIeHKON cTuMyna B(t), koTopblil NpUHaANEXUT aToi dhopMe BOMHbI Kak pafd pyHKUUIA [lupaka, KoTopble 3acTaBNAIoT BO3-
pacTaTb OTBET HepBa, Tak YTo B KOHEYHOM cHeTe focTuraerca nopor [97]. U3 ypasHeHus (BB.6) MOXHO BEIPasUTb R o
NoAMNOPOroBLIA OTBET AN 4NHUYHOTO MPSMOYrONBHOrO CTUMYMa C NPOAOMKUTENLHOCTBIO ¢y Kak

B (BB.16)

Rp =B =—"s _,
rect Bry ’b(tc_ts)

MOCKONBKY Rgqs MOXHO PACCMOTPETL Kak (PYHKUMIO £, €ro MPON3BOAHAN OTHOCUTENLHO

dRrect(ts) Q fc (BB.17)

dlts) P (4t

YpaBHeHue (BB.17) onucbiBaeT BKNag B 3HaYeHne oTeeTa t = t, umetowero popmy [upaka, LONOMHEHNA K CTUMY-
ny npu t = 0 co 3Ha4eHveM B. [ina 6onee obwero cny4as 3HayeHue AR(t) otBeTa Bo BpeMs { no Aupaky ccopmuposano
CTUMYI BO Bpemsi 6 ¢ curoi B (6)

aR()= 21O L (BB.18)

(to+t-6)°

MonHas BenMuuHa oTBeTa HepBa R(t) B ntoboe BpeMaA ansa noboro ctumyna B(6) ana 0 < 6 < T nonydeHa ckpy4u-
BaHUeM

_BOXe fo BB.19
rb.[ tc - 9 ( )

PucyHok BB.4 nokasbiBaeT R (t) ansi NpocToro NpsiMoyrofibHOro cTumyrna. Bo3byxaeHne npoucxoauT, Korga aMmnm-
Tyha dB/dt,,,, CTUMyna 3acTaBrnseT MakcMMaribHy BpeMeHHYo BenuunHy R(f) 6biTb GonbLueii 1.

Kak npumMep ansa EP/ opMbl BOMHBLI CAIOXKHBIA CTUMYIT — psifi NPSIMOYIOSIbHLIX CTUMYIOB C YepejoBaHUEM 3HaKa, B
KOTOpbIX NepBbIA CTUMYI B PSAY MMEET NOoIoBUHY NPOAOIIKMTENbBLHOCTU ApYruX. [nockue BepLUWHbI pOpMbI BOSHLI Fpaau-
€HTa COOTBETCTBYIOT BpeMEeHHbIM UHTepBanam Mexay ctumynamu. Pesynsrat uHTerpauum ypasHeHus (BB.18) ana atoro
cny4vas nokasaH rpadgpudeckn ans NBH Ha pucyHke BB.5. MakcumanbsHoe 3HadeHne R () JOCTUrHYTO B KOHLE NepBOro
MOSIHOro CTUMYyNa NPOAOCIKUTENBHOCTU. PUCYHKM NpeAnaratoT, YTo MOAENb MOXET UCMONb30BaThCs, YTOOLI NONY4YUTL Mo-
poroBble ycrioBusi Ans nto6oii popmbl BOMHEI, y4MTHIBasA Nopor A NpocToi (hOpMbl BOMHbI.

MpenckasaHMa Mogenu — no cpaBHEHMUIO C IKCNEPUMEHTOM Ha pucyHkax BB.6 n BB.7. PucyHok BB.6 nokasbiBaeT
noporu aAns ¢opM BONHbI Tpaneyounga B uccnegosaHum Nypam (6onee nogpobHo cM. nyHKT 10). YpaBHeHue (BB.19) nuc-
nosfib3oBanock, 4Tobbl HaliTK NOporoByto OYHKLMIO, BKIKOYas B aKCnepuMeHTanbHoi opMe BonHbl Tpaneuouga B B(8).
Peobasa rb n xpoHuk t, [ypaBHeHne (BB.19)] Gbinn npucnocobneHs! Ans nydilero npuMeHeHns. MoxHo BUAETb, YTO no-
TNyYeHHble BEMUYUHBI He paBHbl peoba3e U XPOHUK, HalifeHHbIM AN Toro Xe camoro Habopa AaHHbIX B nyHkTe 10. 310
BbI3BaHO pasnuynem B UX onpefeneHun: B ypasHeHun (BB.19) rb u t, onpeaeneHbl N MOHOMOMAPHLIX MPAMOYrofbHBLIX
cTumynos. Kpome Toro, pucyHok BB.6 nokasbiBaeT MoporoByto goyHKUMIo, kKoTopas 6bina Obl monyveHa oT ypaBHEHUA
(BB.19) ANs Toi e camoii peobasbl U XPOHWK, HO A8 POPMbI BOMHEI CUHYCOWAE!, HAHECEHHBIX BMecTo SDDEKTUBHOMN
ONMMTENBHOCTU CTUMYIIA, kak onpegeneHo B ypaBHeHuu (BB.11). Mogenb nokasaHa AN nogaepXaHua pasyMHOCTU
ncrnonb3oBaHus aToro onpefeneHunsa. Mogenb npefckassiBaet, 4to Ana o6enx opM BOMHEI noporu 6yayT B npegenax
10% no GonbLuomy guanasory IOGEKTUBHOM JIUTENBHOCTU CTUMYIIA. XoTs Mofenb NpefckasbiBaeT cUnbHoe
CHWXeHWe B 3KCNepUMeHTansHOM nopore Mexay eAMHCTBEHHOW NOMOBWUHOW Nepuoja 1 HenpepbLIBHON aKCNepUMeHTanb-
HOWA cMHycomnaoi 6onee TOHKME U3MEHEHUS, HalfeHHble SKCNepUMeHTanbHO A8 CUHYCOMA C MPOAOIIKUTENBHOCTHIO MEX-
ay 1 n 10 nepuoaamu, He npegckasaHbl. Heobxoaumel Gonee obwmnpHele mogenu [91]. Mx SAFE moaens (MpubnuxeHne
Bo3byxgeHus MNpoHukHoBeHWS 1 OLeHKa) NPUMEHSAET TpU BpeMeHHbIX PUnsTpa K hopmMe BOSHEI rpagueHTa v CyMMupyeT
BbIxod. PuUnsTPbl MOAENMPYIOT NOKONEHWEe MOTEHLUManoB eACTBUA B NpeAernax HEPBHbIX KIETOK U pacrnpoCcTpaHsATCs U3
CUrHana Yepes cuHancel. B To BpeMa Kak MOAenb He yTBepxaaeT, YTo onucana dusnonorndeckoe nosefeHue, 1o Aen-
CTBUTENBLHO NMpefcKasbiBaeT BCE 3aBUCMMOCTM Mopora Bo3OyXAeHUs OT NPOAOIMKUTENbHOCTU CTUMYSa, CUHYCOUAAMbHOro
NpOTUB TpaneLMeBUAHOTO U Y1cna LMKNOB rpagueHTa.

PucyHok BB.7 nokasbiBaeT Nopor Kak (oyHKLMIO Yncna NOoSoBUHbLI NMepuogoB CTUMyna cuHycougbl. [Mopor 6bin n3-
MepeH, YToObl COOTBETCTBOBATL 3KCNEepUMeEHTanbHbLIM AaHHeIM ByauHrepa [96].
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® cumBONM3MpYyeT ckpyumBaHue, N(t) = tcl rb (tc + t)2.
PucyHok BB.4 — 3HauyeHue oTBeTa R(t), Npou3BeAeHHOro CKpyyMBaHuUeM MNpsiMOYrosibHoro ctumyna dB/dt, n dyHkumm
oTBeTa umnynbca Hepea n(t-d)
dB/dt, Tn/c

BepTuKanbHble OCU MMEKT OTHOCUTE/NbHbIE eAUHULbBI. R BblUMCAAKT U3 ypaBHeHns (16) c tc = 0,36 mc. LUTpuxoBble
JMHUN MO pPaBHbIM BENNYMHAM OPAUHATLI UTIOCTPUPYOT MakCMMasbHbIi OTBET HEpBa, AOCTUTHYThLIA NOC/Ie NepBoro oT-
puuaTenbHOro ckara.

PucyHok BB.5 — ®opmMbl BO/HBI rpagneHTa G, hopma BOMHbI cTumyna dB/dt
1 3HauyeHue oteeTa R ansa dopmbl BonHbl EP! Tpaneyonaa, HaumHawulenca Bt =0

dB/dt, Tnic

Bonee Huskas kpuas — AnA OPM BOMHbI Tpaneuouaa; 370 NosyYyeHOo NPUBANKEHWEM 3KCNEPUMEHTAsNbHbIX AaHHbIX (+) Bop-
naHga [90] k ypaBHeHuto (16). MonyyeHHble 3HavyeHusa peobasbl n XpoHUK — 17,3 Tn/c n 0,3 mc. BepxHas kpvBas Ans popMbl BOJIHbI
CUHYCOUAbI, NCMOMb3YS Te Xe caMble BeNNUMHbI Peobasbl N XPOHUK.

PucyHok BB.6 — lMopor 3HaveHnin dB/dt gns gByx ¢opm
BOJIHbI rpajneHTa B 3aBUCUMOCTN OT 3OPEKTUBHOW ANNTENBHOCTW CTUMYJA
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dB/dt, Tn/c
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Yucna nonoBuHbI NepUoaos

MpumMeyaHune — OKenepuMeHTanbHbIe AaHHble ByauHrepa [96] BKNoYatoT CNMOLWHYIO MUHUAIO: U3 YPaBHEHUSA
(19), npu N = 64.
PucyHok BB.7 — MNoporosele 3Ha4deHns dB/dt ans dopmel BOMHLI rpajueHTa CUHYcougb!
Kak YHKLWSA Yncna nonoBrHbI Neprogos B hopMe BOMHbI

51.103 SALNTA OT PY-UINYYEHNA

HarpeBaHne GuoTKaHel ABMSAETCA BadKHEWLLUM crnefcTBUEM BosfeicTeua PY-uanydenusn, reHepupyemoro MAT-
HUTHO-PESOHAHCHBLIM OBOPYAOBAHWMEM (4acToTa many4eHus coctaBnsaet 6onee 1 MINy). MHorne 6uonorudeckne
3 peKTbl Bo3aencTBMA PU-n3ny4eHna cxofjHbl € peakLusamMn Ha MHAYLMpoBaHHOE HarpeBaHue, Bbl3BaHHOE NOBbLILWEHWEM
Temnepatypbl 6BUOTKaHKU MK Yenoedeckoro Tena Ha 1 °C v Bbile, UK C peakLysMU, CBA3AHHLIMU C YMEHbLUEHWEM A0
MUHMManbHOro YPOBHS 06LLiel TENNIOBON Harpy3ku Ha YenoBeYeckuii opranusm [98].

MHayumpoBaHHyto PY-usnydeHnem TenmnoByo Harpysky Ha opraHuaM MOXHO CBA3aTk HenocpeactseHHo ¢ YOENb-
HOWM MOMOLWEHHOW SHEPTUEN (YN3) unn YAENBHOW MOMMOLLEHHON MOLLUHOCTBLIO (YTMIM). Opyrumu BaxHbI-
MU hakTopaMu, BAUAOLWKUMU Ha peakuuto MALIMEHTA Ha AaHHYHo TEMNOBYHO HarpysKy, SBMsAOTCA TeMnepaTtypa Bo3ayxa,
OTHOCWTENbHAs BIIAXHOCTb, CKOPOCTb BO3AYLLUHOMO NOTOKa, Bo3gelcTaytowero Ha MALIMIEHTA, n cteneHb ero Tennomso-
nAuuK. B To BpeMs Kak MecTHele npefensl unv npeaens! Bcero Tena YMNM vHoraa nonesHsl Ansi onpegeneHnsl ypoBHSA
VHTepeca, NOBLILLEHWE TeMnepaTypbl ABNAETCA NepPBOCTENEHHEIM KpuTepueM. o SToi npudKMHe KpUTepUid NOBLILLEHNS
Temneparypsl paccMaTpuBaeTCs B HACTOSALLEM CTaHAapTe.

JlokanusoBaHHble y4acTKu HarpeBaHUsi WK «ropsivMe TOYKW» MOFYT Bbl3BaTb MECTHOe MOBbILLEHUe TemmnepaTypbl.
370 BaXHO AnA akpaHuposaHusa NMALMNEHTA oT HenHaMUMpYeMbIX UMMNAHTaToB, TaTy M Ap., KOTOPble MOryT NOBMUATL Ha
NoBLILLEHWe MECTHON TemnepaTyphl [2]. MornoLeHne MOLWHOCTW BO3pacTaeT NPonopLMOHanbHO KBagpaTy pacCTosiHUS OT
LieHTpa Tena [99], 1 aneKkTpu4eckne HeogHOPOLHOCTM Tefla U3MEHSIIOT NOTOKU U MECTHbIe NormoLeHus aHepruu. Uccneposa-
HUSA C UCMONB30BAHWEM ChepUHecKX Mofeneit NokasbiBatoT, YTo Hanbonee TAXeNbIA crnyyail peanuayertcs B cryvae, koraa
«ropsi4ne To4KN» 0Bpa3oBaHbl cdpepamm ¢ HU3KON ANEKTPUYECKOH NPOBOANMOCTbLIO (KOCTHAsA UIK XUPOBasi TKaHM), pacrorno-
XEHHBIMU Ha HapyXHON NOBEPXHOCTU cdhephl ¢ Bonee BbICOKOHA NPOBOAUMOCTBIO (Hanpumep, MbllLeYHas TKaHb), «ropsume
TOYKW» MOryT BosHukaTe npu YIM, npeBbilatoweil MECTHBIA cpefHUiA ypoBeHb B 2,5 pasa u 6onble [100]. MocnegHue
pac4yeTbl, OCHOBaHHbIE Ha MaTemMaTU4ecKo Modenu HeogHopodHOCTU Yenosedeckoro Tena [101], [102], noka3sbiBaloT, YTO
rnokanusnposaHHas YM oTaenbHbIX, OTHOCUTENBHO MaslblX, y4acTKOB Tena MoxeT B 5—8 pa3s npesbiwaTh CpefHuii noka-
3artenb Ans ecero Tena [103]. OgHako 3TO COOTHOLLEHUe YMeHbLUAeTes NPUMEPHO B 2—4 pa3a, Korfa OHO YCPeAHAETCA Ha
Uenblit opraH [103], [104]. BepoATHOCTL BLICOKUX MECTHBIX 3Ha4eHuA YIM yMeHblUaeTesa npu KBagpaTypHOM BO3byxaeHun
A1 epHbIX CMIMHOB, NpW 3TOM €ro NocneAcTBUSA CIMaXUBAIOTCA 3a CHET TENnMoBoW AU dY3nn U NepeHoca Tenna KpOBOTOKOM.

TennoBsble apeKTHl ONPEAENAOTCH YYBCTBUTEILHOCTHIO BOMBLUMHCTBa BUONOrMYeckuX NpoLeccoB K Temnepa-
TypHOMY Bo3feicTBuIo. B nepyto odepenb Mepbl 3awWuThl 0T PY-U3anyyYeHus gomxHel 6biTe HanpaBneHsbl Ha uibexaHue
YpeaMepHLIX HOU3NONOrMHECKUX peaKLuit, Bbi3BaHHbLIX MOBLILIEHUEM TEMNEpaTyphl Tena, U Ha U3bexaHue NoBLILLEHMS
TemnepaTypbl TKaHel 40 YPOBHS, NMpu KOTOPOM OpPraHU3My MOXET BbiTb NPUYMHEH Kakoii-nubo yuwepb [1].

HavnGornee 3aMeTHLIMU peakLmMsaMmn YENOBEYECKOro opraHu3Ma Ha cunbHoe HarpeeaHue Tena PY-usnyyenunem, sepo-
ATHO, ABMAIOTCS peakuyi CMCTEMbI TEPMOPErySIMPOBaHMUS, BKIIOHaOLLUE POCT YaCTOThbl CEPAEYHBIX COKPALLEHUI U yeuneHue
KPOBOCHaBXEHUS KOXM Npu 04HOBPEMEHHOM HE3HAYUTENBHOM NageHWn apTepuansHoro agasneHns [105). 3Tu peakuywm npo-
ABNSAOTCA B MakcMmarnbHol ctenenu, gaxe ecrim MALMEHTBI naceuBHO nexar B yCroBusAX KOMHaTHOW TeMnepaTypel, Mo-
CKOIbKY TeMnepaTypa Tena nogHuMaetcs 6onee YeM Ha 2 °C. Y GonbHbIX ¢ HapyLUeHHOR yHKUWEN TepMoperynuposaHus
¥ CepAeYHO-COCYAMNCTON HeROCTAaTOYHOCTLIO He OTMEYaEeTCs BPeAHbIX BO3LEACTBUIA Ha 340poBbe, €CN TeMnepaTypa Tena
Bo3pacTaeT He Gonee 4eM Ha 1 °C [106]; uMetoTcs, 0AHaKO, OTAENBHBIE UCKITIOMEHUS, O KOTOPLIX pevb NOWAET HMXKe.

OtpuuaTensHoe BosgeicTBre Ha HekoTopblx MALMEHTOB MoxeT 6bITb Bbi3BaHO UX PU3NONOrMHECKUMMN U pU3K-
YeCKMMU MNoKasaTensMu, CBA3aHHLIMU CO crnabbiMU BOZMOXHOCTAMM afanTaLui K NOBLILLEHWUIO TEMNepaTypHOW Harpysku,
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KoTopble 06ycnoBneHbl NPeKMOHHBIM BO3PacTOM, TYYHOCTbIO M NOBLILLEHHBIM apTepuancHbiM Aasrnenuem [107]. Pasnuu-
Hble NekapcTBeHHble Npenaparbl, HanpuMep MOYEroHHbIe CpefCTBa, TPAHKBUMM3ATOPLI, CHOTBOPHLIE, COCYAOpaCLUMPSIO-
LMe 1 apyrue cpefcTsa, CHWXaIOT BEIHOCIIMBOCTL K MOBbLILWEHUIO TemnepaTtypbl [108].

Kpome Toro, HegocTaToMHO U3yyeHa cnocobHOCTb K TEPMOPETYITMPOBaHMIO FPYAHLIX MNafeHUeB; Y 6epeMeHHbIX XKeH-
LYUH 3Ta PYHKLMA opraHu3ma Takke MoXeT 6bITh CHKeHa. CnefyeT 3aMeTUTb, YTO OTBOZ, TeNnna oT SMOpUoHa unu yTpoGHOro
nnopa, KOTOpLIiA OCYLLECTBNAETCA Yepes nnaLleHTapHblil 6apbep, MOXET OKas3aTbCA MeHee 3HaUUTENbHLIM, YeM paccesHue
Tenna B APYrux TkaHsx, 6oraTbix KPOBEHOCHBIMU cocyjamun. U3BECTHO, YTO MOBLILLIEHWE TEMNEPATYPbl Tefa MOXET NPUBECTU
K BO3HMKHOBEHWIO YPOACTB Y pAfia MNEKONMUTAIOLLMX, BKNIOYas NPUMAaTOB, BIIMSET Ha LEHTPasIbHY10 HEPBHYIO CUCTEMY U Bbi3bl-
BaeT obpasoBaHue fedeKToB NuLa y feTeil, MaTepu KOTOPLIX A0Nroe BpeMA UCTLITLIBANMN CUSIbHOE MOBLILLEHWE TEMNEpaTY-
pbl (Bbiwe 39 °C), ocobeHHO B TeueHue nepBbiX Tpex Mecsaues 6epemenHocTu [109], [110]. MoaTomy xenaTtenbHo, YTo6bl BO3-
AeiictBue PY-usnyyeHnst He NpUBOAMIIO K NOBLILLEHUIO TeMNepaTyphbl TENa y 3Toro KOHTUHreHTa bonee yem Ha 0,5 °C [106].

Bbino BLINOMHEHO MaTeMaTuyeckoe MOAENUpoBaHue pyHKLMU TepMOperynupoBaHUs YenoBEYECKoro opraHuama
npu Bosgeicteun MATHUTHO-PEBOHAHCHOIO OBOPYAOBAHWMSA. B [111] paccunTaHo, YTO NOBLILLEHWE TeMnepaTy-
pbl Tena NMALIMEHTA B nerkoit ogexze ¢ HopmanbHo paboTatoleil CUCTEMOI TepMoperynMpoBaHmns JOMKHO COCTaBUTb
A0 0,6 °C B 3aBUCMMOCTU OT YCMOBUIA OKpyxatoLeit cpeasl npu Bosaeictsun OGOPYAOBAHUA Ha MNALIMEHTA B uenom
npu ypoBHsix YIM o 4 Br/kr. Pesynsrarsl pac4eToB BNOfIHE COrNAacyoTCA ¢ UccnefgoBaHUAMK Ha AobpoBonbLax, kotTopble
nofsepranuce Bosaeincteuto YIM, pasHoit 4 BT/kr, B Teqenne 20—30 MuH [112], [115]. OtcyTcTBytoT Kakue-nubo coobue-
HWUS 0 BPe/JHOM BMUSIHUKA Ha 3[,0pOBbe YenoBeKa YPEe3MEepPHOro MECTHOTO UNKU CUCTEMaTUYECKOTO HarpeBa, BbI3BAaHHOMO
Bo3aeicteuem Ha NMALIMEHTA YTIM npu yposHe ana scero Tena go 1,5 Br/kr [116].

Mpepensl YIM Bcero Tena ykasaHbl B 51.103. 3HadeHne 2,05 Br/kr ana HOPMAJIBHOIO PEXXUMA PABOTHI
pekoMeHAayeTcs Kak Haubonee Bbicokuin ypoeHb YTIM Bcero Tena, gonycTumblit Ana Becex NALMEHTOB HesaBUCUMO OT
ux coctosHuA 3noposbs. MALMEHTDI, y KOTOpbIX He OTMEYeHEl HapyLEHUA TEPMOpPErynATOpHOK PYHKUMMW W cepAeHHo-
COCYAMCTas HEQOCTAaTOYHOCTb, MOTYT noasepraTeCcs Bo3gencTeuo PY-usnydeHun npu 6onee Bbicoknx 3HaveHusx YIM
Bcero Tena; Ana pabotel B PEXXUME KOHTPONA NEPBOIO YPOBHA pekomeHayeTca BepxHUiA npeaen 4 Br/kr. Cnepyet
OTMETUTb, YTO UHAMBMAYaNbHAA YCTORUYNBOCTL K NOBLILLEHUIO TEMMNepaTypbl Tena BeCcbMa pasnuyHa Aaxe Y 340poBbiX
nogen, No3ToMy Npu NoBbILLEHHBIX 3HavYeHnsax YIM Bcerga Tpebyetca MEANLIMHCKOE HABNMIOOEHUE [117].

YKasaHHble Bblle npefensl YCTaHOBNEHb! NpU YCNOBUW, YTO TeMNepaTypa B NoMeLleHuu, rae nposoautea MAI-
HUTHO-PE3OHAHCHOE OBCIIEAJOBAHUE, MeHee 24 °C, oTHOCUTENbHAA BNaXHOCTL Bo3gyxa MeHee 60 %, ABWKeHWe
Bo3flyxa MuHumanesHo, NMALMEHT nerko oaet. PacyeTsl, BeINONHEeHHEBIE aBTopamMu [118], [119], MoryT 6bIT McMonb30BaHbI
[NA KOppeKTUpoBaHUS JOMYCTUMbIX 3HadYeHuid YIIM B COOTBETCTBUM C YCNOBUAMU OKpYXaloLlei cpefbl, orpaHu4MBato-
WMMKU TennooTeod. MoxHO NpubNU3UTENBHO cYMTaTb, YTO NPU MOBLILWEHUW TEMNEpaTyphbl Bo3ayxa Ha Kaxablid 1 °C oT
ypoBHA 24 °C gonycTuMblil BepxHuii npegen YMM Bcero Tena ans pabotel B PEXKUME KOHTPOJIA MEPBOIO YPOBHA
JorxeH 6biTe cHkeH Ha 0,25 Br/kr. PaBHbIM 06pa3oM Ha kaxable 10 % MNpeBbLILLEHU OTHOCUTENBHON BNAXHOCTU BO3-
Jyxa 3ToT npefen JormkeH ObiTh cHxkeH Ha 0,1 Br/k. Mpu HOPMAJIbBHOM PEXXMME PABOTbI npeaent! YMNM gomkHbI
ObITb CHUXEHbI Ha MOMOBUHY YKasaHHbIX 3Ha4eHUIA, ypoBeHb MeHee 1 BT/kr npu TeMnepatype Huxe 30 °C yMeHbWaTh HeT
HeobxoAMMOCTU. [pU BHECEHUN yKa3aHHOrO KOPPEKTUPOBaHUSA criefyeT NOMHUTL, YTO UHAWBUAYaNbHblE peakunn NALIN-
EHTOB moryT 6bITb pasnMyHbIMUY, NOSTOMY 32 HUMU A OIDKHO BECTUCH YCUINEHHOE HabniogeHune.

HekoTopble y4acTKu Tena, Hanpumep ronosa, MOryT 6biTb BecbMa YyBCTBUTENbHB! K NOBLILWEHUAM TemnepaTypbl.
Ocob0o BOCNPUUMHUBLIMIA K STOMY SBIIEHMIO CMEAYET CUMTaTh pa3BuUBatoLLMiAcA SMOPUOH U YTPOGHLIN nnog. TKaHu Tynosu-
L@ N KOHEYHOCTEN HauMeHee YyBCTBUTESbHLI K MOBLILEHWIO TemnepaTypbl. B [120] nokasaHo, 4TO MeCTHOE NOBbIWEHUE
Temnepatypsl 4o 38 °C ronosebl, 39 °C Tynosuwa n 40 °C KOHeYHOCTEW He AOMKHO NPUBOAWUTL K OTPULATENbHBIM Nocnea-
CTBUAM AN opraHusma. NpocTtoii pacyeT nokasbiBaeT, 4To npu YTM F'OJIOBbI, paBHoii 3 BT/kr, TemnepaTypa rmas Bpsg nu
noBblcuTcs Goree YeM Ha 1,6 °C; npu Tex e ycrnoBUsix TeMrepaTtypa Mo3ra He AorkHa Bo3pactu 6onee Yem Ha 1 °C [121].

B gpyrom akcnepumenTe nogo6bHble TeMneparypbl 6binv sMepeHb! Y LIECTU XUBOTHbIX, KoTopble 6binu nogseprHyTol YTM
BCEIO TENA 1,5, 2 unu 4 Br/kr. B akcnepumeHTax npocmoTpa rofioBbl TEMMEparypa Koxu U ras yeenu4mnacs NpubnusutensHo
Ha 1,5 °C. Temneparypa sipemMHoii BeHbl (MO3roBas TeMneparypa) nosbicunack Ha (0,46 + 0,05)°C nocne 60 MUH K 90 MUH npo-
cMoTpa. B npocmoTtpax Bcero Tena TeMneparypbl pekTarnbHOW M SpeMHOI BEH MOBbICUNUCE NpubnnsuTensHo Ha 1 °C, B To Bpemsi
KaK Temneparypa KoXu XuBoTa noskicunack Ha 7 °C. OCHOBaHHbIN Ha MOAENSX U AaHHbIX, NOMYYEHHbIX Ha XXUBOTHbIX, YPOBEHb
3Ha4eHuin YIM (ycpeaHeHHbliA no ronose) Ao 3,2 Br/kr cuntalor HesHaumTensHbM. Mpegen YIM FOJTOBbLI 3,2 Brikr saenaetca
3Ha4eHneM, HeobxoAUMbIM ANS orpaHUYeHMs] NOBLILIEHUA TeMnepaTypbl Mas Ha 1 °C, 4YTo ucnonbsyetcs B CoegnHeHHbIX LiTa-
Tax Amepuku gecsrunetuamu. Kpome Toro, apymme MECTHBIE npegensi YTIM 6binn caenaHbl cosmectumbivm ¢ ICNIRP.

MoBblleHNe TemnepaTypbl Kakoro-nubo yvyacTka Tena Kak peakuuss Ha NpepbiBUCTOE NOMMIOWEHNE 3SHepruv
PY-usnyyeHus, Hanpumep OT UMNYSIbCHOTO UCTOMHUKA, MOXET ObITb COOTHECEHO CO 3HaveHuem YIM, ycpeaHeHHbIM 3a no-
FIOBMHY BPEMEHU YCTAHOBINEHMSA TENOBOrO paBHOBECUSA, NPUYEM 3TUM BPEMEHEM CUUTAETCH BPEMSA, OTCHUTLIBAEMOE OT Ha-
Yana Bo3felCTBMA CTOYHUKA Tenna U HeobxoAumMoe AN NOBLILLEHWUS TEMNEPaTypbl B LEHTpe HarpeBaemoro y4yactka Ha 50 %
MaKCMMarbHOro 3HadeHus. Bpems ycraHoBrneHus TENNOBOIro paBHOBECUS YENOBEYECKOrO Tefla TOMHO HEN3BECTHO, OAHAKO OHO
MOXET cocTaenATk oT 15 Ao 30 MuH, Toraa Kak Temneparypa opraHoB, UMEIOLUX MEHbLLIYIO Maccy, YCTaHaBNUBaeTCA ropasao
6bicTpee (Hanpumep, BpeMs yCTaHOBMEHUS TENSIOBOIO paBHOBECUSA AN1A [Tasa COCTaBNAET NpubnuantensHo 5 muH) [123]. 3toT
CTaHAapT KOHCEpBAaTMBHO UCMONb3yeT 6 MUH Kak nepuop ycpeaHeHus, Ans Toro 4tobul onpegenuTe YMM ansa Bcex TKaHew
Tena. PY-nepepatolLme KaTyLLku MOryT 66T BhifleneHsl B Aga kracca: OB bEM PY-NMEPEJAIOWEN KATYLIKA 1 NOKANb-
HAS PY-MEPEJAIOLLIAST KATYLLIKA. MonynspHele 3HayeHmns krnacca OBbEM PYU-MEPEJAIOLLEN KATYLLKWM — pesoHaTop
Tena v masHas katywka. JIOKANIbHbIE PY-TNEPEOAIOLLME KATYLLKA 06biMHO MCROSb3YIOTCA ANA CNEKTPOCKONUMN.

Pasaenenune B aTn ABa Kracca BBe4eHo, UToObl MO3BONWUTL NPOCThle, HO — BBUAY He3onacHoOCTM — Bee elle Ao-
CTaTouHble MpaBuna OTHOCUTENBHO KoHTpona YIM. OtHocutensHo OBBEMA PY-MEPEJAIOWEN KATYLIKM gocta-
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TouHo ynpaensaTb YMNM BCEFMO TENA n YACTU TENA (ekntouas YIMM TOMOBLI), B To Bpemst kak ans JTOKABHOMN
PY-MEPEJAIOLLEEN KATYLLKM, koHTponk Beero Tena 1 acnekTsl IOKANBHOWM YIM apeksaTHsl. HeoBxoanm ofHoBpe-
MeHHbIN KoHTponk YIM BCEIO TEJIA Bmecte ¢ YINM YACTU TEJA unu ¢ YIMM FONOBBI, 4To6bl HaWTW 3Ha4YuTenbHOe
U3MEHEHWe CUTyaLuii BO3AENCTBUSA, KOTOPbIe CBA3aHbI C M3MEHYMBOCTBIO KaTylwkn U usmepeHuamu MALIMEHTA, u nx
OTHOCUTENLHBLIX NONOXeHU. 3To TpeboBaHWe aBTOMaTUYECKN perynupyet HabntogeHue YIM K caMoMy KpUTUYECKOMY
acnekTy YIM. 3To AeMOHCTPUPYETCS B CefyIOLLMX YeThIPEX NpUMepax:

Mpumep 1— UccnedosaHue eapociiozo ¢ PY-NMEPELAIOLLEN KATYLLIKOU MO/IOBbI sicHo 03Havyaem Yyacmuy-
HYH0 3KCo3uyuro mesa (eonoea e obuwem). B amom criyyae YIIM YACTU TEJIA, FTOJTOBA ozpaHuyum Kosuyecmeo
nepedayu PY-aHepauu. OdHako, uccredosarue maadeHya c moli xe camoii PY-NTEPELAFOLLIEV KATYLLIKOU IrOJ1O-
Bb! domxHo 6bimb oyeHeHo Kak eoslelicmeue YIIM BCEIO TEJIA (ecnu mnaleHey, NonHOCMbLIO rTomeuwjaemcs e
ynomsiHymou kamyuwke). B amom criyqdae YIIM BCEIO TEJIA 6ydem ozpaHuYuearowjum ¢hakmopom.

TMpumep 2 — UccnedoesaHue zonoebl pebeHka e npedenax omHocUMeNIbHO20 60/1LUIO20 pasMepa pe3o-
Hamopa Moxem ebi3eamb 6os1ee Kpumuyeckoe 3HayeHue YIIM BCEIO TEJIA, yem 3HayeHue YIIM yacmu mena.

Tpumep 3 — UccnedoesaHue 83p0OC1020 YesloeeKa 60J1bUIO20 pasMepa ¢ OMHOCUMEIILHLIM KOPOMKUM pe-
30HamopoM meJia o3Hayaem Jacmu4yHoe eo3delicmeue Ha meso 6onkuie, YeM yesioe eo3delicmeue Ha meJio. B
amowm cnyyae YIIM ebicmaesieHHO20 Yacmu4Ho20 mesia 0oJmKeH 6bimb oepaHuvYeH 6e30nacHbIM YPOBHEM.

Mpumep 4 — UccnedoeaHue e3pocnozo ¢ JIOKAIILHOU PY-NMEPEQAFOLLEA KATYLLIKOM, oueaudro, mpe-
6yem koHmpossn JIOKASIbHOU YTIM. OdHako, e crydae MaadeHya u omHocumensHo 6onbwoli JIOKASTbHOW PY-
I7EPE,[]AiOLL[EI71 KATYLLKU YTIM BCEIO TEJIA Moxem cmamb caMbIM KpUMUYECKUM 3HadeHUeM.

YIM FONOBbI, YINM BCETO TEJTIA n JIOKAJTbHBIE npeaens! YINM 6binv noaTBEpXAEHBI paHee HECKONbKUMU 1C-
TOYHUKAMUN SKCNEPUMEHTANBHBIX JaHHbIX U TEOPETUYECKOro MogennpoBaHua. OfHaKo XenaTenbHoe yNpoLeHne KOHTPONA
YIM oTHocuTenbHO Tuna obbema PY-MEPEJAIOLLEN KATYLLKW 3acTaBnseT BBOAUTL npeaen YNM YACTU TENA oTHo-
CUTENBHO YacTu Tena, NMOABEPrHYTOR BO3AENCTBUIO (CM., Hanpumep, npumep 3). 3ToT npegen 6bin BuiGpaH ANa OTHOLWEHUS

Macca nccnepyemoit yactu Tena/lonHaa macca MALUMEHTA.

Cregytollee paccMOTpeHWUe NPUMBOLWUT K AaHHOMY yTeepxaeHuto. Ecnn NAUMEHT nonHocTbio npucnocabnuesaet
PY-MEPEOAIOLLYIO KATYLLKY nccneayemas macca pasHsaetcs nonHon macce MALUNEHTA u, cnegoBateneHo, npeaen
4YacTu Tena JomkeH 6bITb uaeHTUYHBIM npeaeny YINM BCEIO TENA. C apyroi cTOpPOHbI, Npefen MOXeT YBeNUYUTLCA
C YMeHbLUaIoLLeiics ANMHOM KaTywikn. B cnyyae oueHb kopoTkoit PU-MEPEJAIOLLIEN KATYLLKU YACTW TENA npegen
YTIM pasHsieTca JIOKATIbHOMY npeaeny YIM. KaxeTca onpasgaHHbIM NPUMEHEHUE NUHEWHON 3aBUCUMOCTH BbiLLIEYMo-
MSHYTOro MaccoBoro oTHolLeHusi. PucyHok BB.8 nokasbiBaeT rpacduyeckyio UnniocTpayumio sToro.

51.103.1 MNpegensl TeMneparyp

B IEC 60601-1 naH noBepxHOCTHbLIA TemnepaTypHbiil npeaen ( Tiimit = 41 °C) Ana o6bekToB, KOTOpLIE MOTyT BOW-
TW B KOHTaKT C YerioBedeckum Tenom. OfHako, bbino 66l nonesHo uaeHTudUUmposaTe nNpegens! AN NOBEPXHOCTHOMO
HarpeBaHWs 3NEKTPOHHOW cxeMbl (HanpumMep, PYU-nonyvatoLLyto KaTywwky). TemnepaTtypa KOXW B HOPMasibHBIX YCNOBUSAX
(HenpocmoTp) — npubnusutensHo 33 °C, Ho B Tedenne MP-OBCIIEAOBAHWA ¢ Beicokoit YINM BCEMO TENA kpoBeHoc-
Hble COCYfbl KOXUW pacLLUMpsIlOTCS U TemnepaTypa koxu byaeT npubnuanutensHo 37 °C. MNpuUHATEI cneaylowne BENUYNHBI
NS napameTpoB:

- Temnepartypa okpyxatollei cpeabl T, —273 K+ 21 K;

- TemneparypHblii T, koxun T, —AT,

- YIM BCEIO TEJIA, onpegeneHHas nornotTuTerbHas Hopma;

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

- m macca MNAUMNEHTA (= 75 «r),

- nocTosiHHaA o [5,67 - 1078 Br/(M2 K4)),

- oBnacts A — o6nacTk nosepxHocTi MALIMEHTA (= 1,9 M2).

OnekTpoHHas cxema npu TecTe NOMeLLeHa B COOTBETCTBY WU (TENIOU3ONUPOBAHHLIN) haHTOM, U NPOTOKON NPO-
cMoTpa gnutesa 20 MUH Npy UCNorb30BaHMKU B CaMoil BLICOKOM KnuHudeckon YMM BCEIMO TEJA ana MP-OBOPYIOBAHUA.

Toraa HarpesaHue aNeKTPOHHOrO NOBLILLIEHUS TeMnepaTypbl NOBEPXHOCTU CXEMbI MOITIO Obl ObITL OrpaHUYEHO

12,9°C - 6,9ﬁSAR unu 4 °C, B 3aBMCMMOCTH OT TOr0, 4TO Bonblue.

51.104 3aLuTa OT BbICOKUX MOCTOSAHHBIX MarHUTHLIX NONen
PauuoHaneHbli BeIGop npegena 2 T ans HOPMAINBHOMO PEXXUMA PABOTHI u 4 T kak npeaena ans PEXKMUMA
KOHTPOJIA NMEPBOIO YPOBHSA onucaH B 6.8.2, nepeuncneHne hh) aToro NpunoxeHus.
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Mpepen YMNM, Br/kr

- PEX1M KOHTPOSIA NEPBOro YPOBHS,
— - HOpM&/TbHbIli peXVIM paboTbl
MpumevyaHune — Ons onpegeneHus opmMbl pacnpegeneHns nornouweHns PY n onpegeneHns maccol uccne-
ayemoii yactn tena NMALMVEHTA gonxHbl 6biTb 0pOpPM/IEHbl perncTpaunoHHblie aaHHele MALUMEHTA (Hanpumep, npo-
CTbIMW LMAMHAPaMU, MOAENNPYIOLWUMN TO0BY, TYN0BULLE U KOHEYHOCTH). 1N 3TUX CTATUCTUYECKUX AaHHbIX NMPUMEHEHbI

HOpMaJsibHble pasMepbl UCXOAA U3 aHTPOMOMETPUYECKMX UCTOYHUKOB AAHHbLIX, Hanpumep, nsgaHHble aMepukaHCckMM Ha-
yMoHanbHbIM LleHTpom CTtatuctukm 3gopoBbs (NCHS).

PucyHok BB.8 — 3aBucumocTb npegenos YMNM ot maccel MALMEHTA
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MpunoxeHune CC
(cnpaBouHoe)

MNepeyeHb TEPMUHOB, MPUMEHAEMbIX B HACTOSILLEM CTaHOAApPTe

IEC 60788, Medical radiology — TermMinolOGY ..........oooiiiiiiii e rm-..-.
Clause 2 of the General STaNAard...... ... et NG-2
Clause 2 of this Particular Standard... ... e MR-2
Accompanying documents rm-82-01
Accessible surface rm-84-07
Compliance volume MR-2.12.104
2.12.104 OBbEM UCCNEOOBAHUA
Computed tomography rm-41-20
Control panel rm-83-02
Controlled access area MR-2.11.101
2.11.101 OBNNACTb KOHTPOINMMPYEMOI'O AOCTYMNA
Emergency field shut down unit MR-2.11.102
2.11.102 YCTPOMUCTBO ABAPUNHOIO OTKIMIOYEHUA NONA
Equipment NG-2.2.11
OBOPYOOBAHME
Effective stimulus duration MR-2.101.8
2.101.8 SQOEKTUBHAA ONUTENBHOCTb CTUMYNA ¢ 4
First level controlled operating mode MR-2.10.102
2.10.102 PEXXM KOHTPONA NEPBOIO YPOBHA
Gradient output MR-2.101.7
2.101.7 BbIXoa4 rPAOVEHTA
Gradient unit . MR-2.2.108
2.2.108 TPAOVNEHTHbLIN BNOK
Head RF transmit coil MR-2.2.111
2.2.111 PY-NEPEOAIOLLAA KATYLUKA MONoBbI
Head YTIM MR-2.101.4
2.101.4YNM ronosbl
Instructions for use rm-82-02
UNHCTPYKUNU 10 SKCIITTYATALINN
Local RF transmit coil MR-2.2.112
2.2.112 NOKANbHAA PYEPEOAIOLLAA KATYLLKA
Local YIIM MR-2.101.5
2.101.5 MAKCUMATITbHAA YINM
Magnetic resonance _ MR-2.12.101
2.12.101 MATHUTHbIX PE3OHAHC
Magnetic resonance equipment (Mr equipment) MR-2. 2.101
2.2.101 MP-OBOPYOOBAHUE
Magnetic resonance examination (MR examination) MR-2.10.104
2.10.104 MP-OBCINEOQOBAHUE
Magnetic resonance system (Mr system) MR-2.2.102
2.2.102 MATHUTHO-PE3OHAHCHAA CUCTEMA (MP-CUCTEMA)
Manufacturer rm-85-03
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Maximum gradient slew rate MR-2.12.105
2.12.105 MAKCMMATIIbHbIN YPOBEHb N3MEHEHUA TPAOVEHTA

Medical electrical equipment NG-2.2.15
Medical supervision MR-2.12.103
2.12.103 MEOUUMNHCKOE HABIMIOAEHUE

Normal operating mode MR-2.10.101

2.10.101 HOPMATbHbIV PEXXUM PABOTbI

ROUTINE MONITORING —
2.12.102 OBblYHbIN KOHTPOIb

SEARCH —
2.12.106 MONCKOBAA KATYLUKA

SPECIFIC ABSORBTION RATE (YTM) —
2.101.1 YAENbHAA NOrMoOLWEHHAA MOLLUHOCTDb (YNM)

WHOLE BODY (YT1M) —
2.101.2YNM BCEIoO TENA

PARTIAL BODY YTM —
2.101.3 YNIM YACTU TENA

2.2.106 TPAOMEHTHAA CUCTEMA BCEIO TENA —

2.2.107 CNEUNANBbHAA TFPAOMEHTHAA CUCTEMA —

2.2.109 OBbEMHAA P4 NEPEOAIOLLIAA KATYLLKA —

2.2.110 NEPEJAIOLLAA PY KATYLLUKA BCEIO TENA —

2.10.103 PEXXMM KOHTPOIJIA BTOPOIO YPOBHA —

2.12.101 MAFHUTHBbIN PE3OHAHC —

2.12.102 OBbIYHbIA KOHTPOIb —

2.12.103 MEOULUMHCKOE HABIMIOAEHWE —

2.11.103 KBEHY —

2.12.104 OB bEM UCCINEOOBAHUA —

2.12.105 MAKCUMATNbHbIV YPOBEHb U3MEHEHWUA FPAOVNEHTA —

2.12.106 MONUCKOBAA KATYLUKA —

2.101.6 CKOPOCTb UBMEHEHWA MATHUTHOIO NONA (dB/df) —
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CBegeHuna 0 COOTBETCTBUMU CCbUTOYHbIX

Mpunoxenune [1A
(cnpaBouHoe)

MeXAYHaPOAHbLIX CTAHAAPTOB MEXIoCyAapCTBEHHbIM CTaHOapTam

TabnuyadAi

Ob6o3Ha4YeHWe N HauMeHoBaHUe CcChbl-
FIOYHOro MeXAyHapoAHOro cTaHaapra

0O6o3HaYeHne n HauMeHo-
BaHue MexayHapoaHoro
cTaHjapTa Apyroro roaa
naaaHua

CreneHb
COOTBETCTBUA

O603HaYeHne n HaumeHoBaHue
MeXrocyapcTBeHHOro craHaapTa

ISO 1999:1990 OnpeneneHue BO3-
JeicTBus Wyma Ha paboueM mecTe
U OLEHKa ero BNUAHUS Ha yXyalle-
HUWe cryxa

ISO 3846:1989 NamepeHune noto-
Ka XWOKOCTU B OTKPbITLIX KaHanax
€ MOMOLLbIO FTOTKOB U BOLOCIMBOB.
MamepuTenbHbIA  NPAMOYTOnbHbINA
cB060AHLIA BOAOCAUB C LUMPOKUM
noporom

ISO 3864 LlpeTa 1 3Haku Hesonac-
HOCTU

MOD

MOCT 12.4.026—76 Cuctema
cTaHpapToB 6e30NacHOCTU Tpy-
fda. LiBeta curHanbHble U 3HaKu
6e3onacHocTH

ISO 7731:1986 CurHansl onacHo-
cTv gns pabounx mecT. CurHansl
OMacHOCTU 3BYKOBbIE

MOD

OCT 30860—2002 be3onac-
HOCTb MalmH. OCHOBHblE Xa-
paKkTEPUCTUKU  ONTUYECKUX WU
3BYKOBbLIX CMIHarioB ONacHOCTMW.
TexHuveckne TpeboBaHUA U Me-
ToAbl UCNBbITAHUA

IEC 60804:2000 Uameputenu ypoB-
HS 3ByKa WHTErpupyoLne ycpeaHs-
toLme

*

IEC 60601-1:1988 WUagenusa mean-
UMHCKMe aneKkTpuyeckue. Yactb 1.
Obwue TpeboBaHUa 6e3onacHoOCTM

IDT

MOCT 30324.0—95 MWspenua
MeauUMHCKUe  aneKTpuyecKue.
Yactb 1. O6wme TpeboBaHUA
GesonacHocTH

IEC 60601-1-1:1992 Usgenua me-
AWUMHCKMe anekTpudeckue. YacTtb
1-1: O6wue TpebosaHus Gesonac-
HocTW. [ononHsamLWmniA  cTaHaapT:
TpeboBaHuss 6esonacHoOCTU K Me-
AWLUMHCKUM 3NEKTPUYECKUM CUCTe-
Mam

IEC 60601-1-1:2000 U3pge-
nUs MeaULMHCKWE 3NeKTpu-
yeckue. Yactb 1-1: Obwue
TpeboBaHUsA Ge30MacHOCTU.
HononHswowunini-~ cranaapr:
TpeboBaHua 6GesonacHocTu
K MEAULIMHCKUM 3neKTpuye-
CKUM cucTeMaM

IDT

rCT IEC 60601-1-1—2011
Uapenna MeauUUHCKUE 3nek-
Tpudeckue. Yactb 1-1. Obuwme
TpeboBaHus 6esonacHocTun. Tpe-
6oBaHWsA BesonacHOCTU K Meaun-
LUWHCKUM 3MNEKTPUYECKUM CUCTE-
mam (IEC 60601-1-1:2000, IDT)

IEC 60601-1-2:2001  WU3penusA
MeULMHCKNe arneKTpuyeckue.
Yactb 1-2. Ob6wme TpeboBaHus
6e3onacHoOCTH. LononHsatowmia
CTaHAapT. 3]'IeKTp0Mal'HMTHaF| Cco-
BMecTMMOCTb. TpeboBaHusa U uc-
nblTaHUA
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O6o3Ha4YeHWe u HaMMeHo-

MeaunLUHCKKe aneKkTpudeckue.
YacTb 1. O6wue TpeboraHus Ges-
onacHocTW. 4. [JoNOnHAKLWWUA cTaH-
papT. [porpaMMupyeMble Meau-
LIMHCKUE areKTpuYeckue cucTemsl

O603HauYeHWe ¥ HauMeHoBaHUe CCbl- BaHWe MeXAyHapoAHOro CTeneHb O6o3Ha4yeHVe N HaUMeHoBaHWe
NI0O4HOTo MeXAayHapoAHoro ctaHgapTa CTaHZapTa gpyroro roga COOTBEeTCTBMA MeXrocyaapCTBeHHOro ctaHgapTa
u3gaHus
IEC 60601-1-4:1996 Wagenua — MOD [OCT 30324.0.4—2002 N3genusa

MefWLMHCKUe  3reKTpudeckue.
Yacte 1. Obwwe TpeboBaHus
Ge3sonacHocTu. 4. Tpebosanus
GesonacHoCTU K nporpaMMmupy-
eMblM MEAULIMHCKUM 3NEKTPOH-
HbIM cucTeMam

IEC 60788:1984 MeauuuHckas pa-
gvonorus. TepMuUHonorus

IEC 60651:1979 U3sMeputenu ypos-
H4 3ByKa. (LLlyMmomepbl)

OTBETCTBUA CTaHAapTOB!

- IDT — WAeHTUYHble cTaHAapTHI;
- MOD — MoguuympoBaHHble cTaHaapThl.

* COOTBETCTBYIOLLUUA MEXTOCYAapPCTBEHHBLIA CTaHAapT OTCYTCTBYET. [1o ero yTBepXAeHUA peKOMeHAYyeTcs Uc-
nonL3oBaTb NEpPeBOf Ha PYCCKUIA A3bIK AaHHOro MexayHapogHoro ctaHfapTa. MNepesos faHHOrO MexayHapofHOro
cTaHfapTa HaxoauTesa B PefepanbHOM MHPOPMaLMOHHOM (hOHAE TEXHUYECKUX pernamMeHToB U CTaH4apToB.

MpumMmeyaHune — B HacToAen TabnuLe Ncnonb3oBaHbl criefyroLine ycroBHble 0603Ha4YeHNs CTENeHN co-
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