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Beenennue

TpeboBaHUA HACTOAWIETO YACTHOrO craHpapra (JHajee — HACTOAIME CTAHAAPT) UMEIOT NPEUMYyLIe-
CTBa nepen aHaIorndHeIiMi TpedoBaHMsMU obuiero crangapra (I'OCT 30324.0/TOCT P 50267.0).

TpebGoBaHUs BAcTOALUEro CTaHNAPTA, KOTOPHIC U3JOXEHDLI B NMYHKTAX W IOAITYHKTAX, ITOMEYEHHbIX
3HAKOM™™, HOCAT MHPOPMALHMOHHO-CIIPABOYHBIN Xapakrep, OCTANBHLIC TPEOOBAHUA AB/IIIOTCS PEKOMEH-
YEMBIMH.

B HacTosieM cTaHaapre NpUHSTH CAEAYIOLME IIPHU(QTOBbIE BbIAECICHUA:

- METOIbI UCIILITAHUNM BbIICJICHB KYPDCUBOM;

- TEPMHHBI, HCIIONb3yeMble B HAacCTOSLUEM CTAHAAPTE, KOTOPBIE OIMPENEIEHBbl B IYHKTE 2 OOLIEro
(TOCT 30324.0/TOCT P 50267.0) u nyHKTe 2 HACTOALICTO CTaHAAPTOB, a Takxke B MOK 788, HabpaHbl
MPONHCHLIMH OYKBaMM.

HyMmepauus pasnenoB, IYHKTOB U MOANYHKTOB HACTOSIIEr0o CTaHAaapra COOTBETCTBRYET HyMEpallyu,
NpUHATOM B o0meM craHaapre. ITyHKTbI, HOANYHKTHI, PUMCYHKU, SIBISIOLIAECH AOIIOJTHEHUEM K TEM,
KOTOpbhlE UMEIOTCA B OOIUEM CTaHaapre, IoaydaioT HoMmep 101 n ganee; ACTIOAHUTEIABHBIE TIPUIOXKECHUSI
0003HaueHbl OykBaMu AA, BB m T. 1., 2 jononHuTenbHBIE NEPeYUCIIEHK — aa), bb) n T. 1.

ITyHKTHI ¥ HOANYHKTHI, K KOTOPLIM NMPUBEICHBI O00CHOBAHUS, TOMEUYEHbBI 3HAKOM™, NMPOCTABISAEMBIM
nepes UxX HomepoM. OOOCHOBaHUE TEPMUHOB M TPeOOBAHUM HACTOALIErO CTAaHAAPTA IIPUBEIECHO B
NpuIoXeHUU BB.

Ecau HeT COOTBETCTBYIOUICTO Pa3Aesia WIH NIYHKTA B HACTOSIEM CTAHAAPTE, NPUMEHSIOT pas3aec Wi
NYHKT OOLLETro CTasHaapTa, €CJAv HE YKa3aHoO, YTO 3TOT pas3fie/ WiIM NYHKT He NPUMEHNUM K paccMarpyBae-
MOMY OOOPYIIOBAHUIO.

Hacrosauimid cTaHnapT COACPXHUT HOPMBI 4 TpeOOBaHUSI, KOTOPHIE 3aMEHSIOT, MOMHOJIHSIOT WA
N3MEHAIOT COOTBETCTBYIOLIME pa3neabl M (M) NMYHKTHI O01IEro ctaHaapra.

«3aME€Ha» O3HayaeT, 4YTO MYHKT OOLIEro CTaHHapTa 3aMEHSIEeTCS NMOJHOCTLIO TEKCTOM HaCTOAUIETO
CTaH/apTa.

«/1OMOAHEHWE» O03HAYaeT, YTO TEKCT HACTOANIECIO CTAHAAPTA SIBISIETCS HOMNONHUTEIBHBIM K TEKCTY
O01IIETO CTaRAApTA.

«MI3MeHeHHe» O3HA4yaeT, YTO TEKCT MyHKTa ODLIEro CTaHnapTa M3MEHSETCS B COOTBETCTBUU C
VKa3aHUAMU HACTOSLIET0 CTaHIAPTa.
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FTOCYIAPCTBEHHGBIU CTAHIOAPT POCCUHUCKON OEITEPAIINU

N3AEINUA MEJNUUHCKHUE SJIEKTPUYECKHUE

JYacte 2

Yacrhbie TpedoBanusa 0€30NaCHOCTH K MEAHLUMHCKOMY AHATHOCTHYECKOMY 000pyd0OBAHMIO, paboTalomieMy Ha
OCHOBE ABJIEHMSI MATHUTHOrQ Pe30HAHCA

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

Nara seegenun 2001—01—01

PA3JIEJ ITEPBBIN. OBIIIUE ITOJOXEHUS

1 Ob6aacTy pacnpoCcTpaHeHns U 1IeJib

ITpuMeHsieTcsa NMYHKT O01UEro CTaHIaApTa, 3a UCKITIOYCHUEM!
1.1 O0aacTh pacnpocrpasHenus
JloronHeHue

Hacrtosiiumit  cranpapt pacrnipocrtpansercs Ha OescrnracHocts MATTHUTHO-PE3OHAHCHOIO
ObBOPYIIOBAHHWA no 2.2.101.

1.2 Iiean

3aMeHa

Hacrossuuit ctanaapr yeradasiauBaeT tpedosanust 6ezonacnocty MATHHUTHO-PE3OHAHCHOI'O
OBOPYJIOBAHMNA nna obecrieuennsa 3amiurel [TALIMEHTA, OIIEPATOPA, nepconana, padboTtarolero

C OTHM 060pyHOBaHHBM, d TAKXKC IIOCTOPOHHHUX JIUL, U METOAbI ITPOBCPKH COOTBCTCTBHUA OTHUM Tp66OBa-
HUAM,

TpebGoBaHUST HACTOSLIETO CTAHAAPTA SIBJISIOTCS PEKOMEHIAYEMbIMHU.

2 TepMuHBI KU onpenesIeHUus

[IpUMEHS 0T NMYHKT OOLIEro cTaHaapra, 3a UCKIIOYEHUEM:

JlONMONHUTEABHBIC OIIPEACICHUS

2.2 Tvmelt OBOPYAOBAHUA (xnaccudpuxanusn)

2.2.101 MATHUTHO-PE3OHAHCHOE OBOPYAOBAHMUE

MEIWNHWNHCKOE SJIEKTPUYECKOE OBOPYJIOBAHMUWE, koTopoe NCHoas3yercsa B MEANLIMH-
ckoi auarHoctuke wisi MATHHUTHO-PESOHAHCHOI'O ObCIIEAOBAHMA in-vivo.

2.2.102 MATHUTHO-PE3OHAHCHAA CUCTEMA

Komnnekce, sxmovyaomuidi B cedos MATHUTHO-PESOHAHCHOE OLOPYJIIOBAHUWUE, BCIIO-
MOTATEJIBHBIE YCTPOUCTBA, UCTOYHHMKY 3JI€KTPUYECKOTO ITUTAHUSI U MOHTAXHBIE [TPUCITIOCOOE-
HUSA

2.10 Pexumsl padorsl ObOPYJIOBAHU

2.10.101 HOPMAJIBHBIN PEXWM PABOTHI

Pexum padorst MATHUTHO-PE3OHAHCHOI'O OBOPYJIOBAHHUSA, npm KOoTopoM BCE €ro
pabouyne nmapaMeTpbl HAXOMATCS B Mpeaesaax, pekomeHayeMbix Ajs1 npegorspauleHust YI'PO3 BE3OITIAC-
HOCTMH Bo Bpemst nposencHus MAITHUTHO-PESOHAHCHOI'O OBCIIEAOBAHMS, n npu cobimio-

neHuM 3tux npexenos Wit npenorspaiienns OIIACHOCTH mia ITALHMEHTA tpedyerca nuins ObbIY -
HbI KOHTPOJIDb ero cocrossHu4.

HN3nanue opuuuaibHoe
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2.10.102 PEXKUM KOHTPOJIA IIEPBOTI'O YPOBHA

Pexum paborst MATHUTHO-PESOHAHCHOI'O OBOPYAOBAHMA, npn KOTOpoOM HEKOTOpPBIE
paboyue napamMerTpbl JOCTUIaIOT 3HAYCHHUM, CIIOCOOHDBIX BbI3BATh HeXeJAaTeAhHOES (PH3NONOMHYECKOE BO3-
necteue Ha IIALULUEHTOB.

2.10.103 PE2AKNM KOHTPOJIA BTOPOI'O YPOBHA

Pexum padotst MATHUTHO-PE3OHAHCHOI'O OBOPYAOBAHHWA, npu KOTOpOM HEKOTO-
pble paboyue nmapameTpbl JOCTHUIAIOT 3HAYEHHMH, CIIOCOOHBIX CO3JaTh 3HAYUTEbHYIO yrpo3y ITAIIU -
EHTAM.

*2.10.104 [MPOAOTXKUTEIDbHOCTb CKAHUIPOBAHUA

[Tepuon BpeMeHu oT Hayajsa A0 KoHua cobopa naHHpiXx MATHUTHO-PE3OHAHCHbBIM OBOPY-
JTIOBAHHUEM 6e3 smeniarensctea OITEPATOPA.

*2.10.105 MAI'HUTHO-PE3OHAHCHOE OBCIIEJOBAHHUE

Ilpouecc coopa csenenun o INALIMEHTE meronom MATHUTHOI'O PE3OHAHCA B Teuenue
oAHON mpoueaypsbl, npu BelIIoAHeHUU KoTopod INALIMEHT naxoautcst B paboyeM npocTpaHCTBe
MarHura.

2.11 Mexauuyeckas 0e30nacHOCTD

2.11.101 OBJACTDH KOHTPOJIMPYEMOTI'O JOCTVYIIA

O6nactb, gocryrHocTh Kotopoit s ITAHHMEHTOB u nepconana KoHTpoaupyeTcsi U3 COO0paKeHHUMI
0€30MaCHOCTH. } .

2.11.102 YCTPONCTBO ABAPUMHOT'O OTK/IIOYEHUA 110J141

B MATHUTHO-PE3OHAHCHOM OBOPYJIOBAHWH B pe3ucTMBHBIM WX CBEPXITPOBOJISA-
1IIMM MArHMTHOM — YCTPOMCTBO aBapMWHOTO BBIKJIIOYEHHWS MarHUTa ¥ 3BaKyallMM HAKOIJIEHHOHW B HEM
SHEPTHHU.

2.12 Pa3snoe

*2.12 101 MATHUTHbBIN PE3OHAHC

Pe3oHaHcHOE HOMIOIIEHME JIEKTPOMArHUTHONH SHEPrUM aHCaMOJIEM aTOMHBIX SIAEp, NOMEUICHHbIX
B MarHUTHOE fIOJIE.

2.12.102 IIEPEXO/1 B HOPMAJIbHOE COCTOAHHMNE (KBEHY)

HekoHTponupyeMblil nepexol CBEPXNPOBOAAILCH OOMOTKH C TEKYLIMM [10 HEeH 3NCKTPHYECKUM
TOKOM B HOPM&JIBHOE COCTOAHHE, YTO IPUBOIUT K OBICTPOMY BBIKKHIIAHHIO XHIKOIO TeaUs U a30Ta.

*2.12.103 YAEJIBHASA IIOTJIOIHEHHAA MOIIIHOCTD (YIIM)

OHeprust BY usayuyeHMs, norjiouieHHas eauHuLe Maccel 00bekTa 3a 1 ¢, BT/Kr.

2.12.104 YAEJIbHAA HHOIVIOIUEHHAA DHEPI'A (VI1ID)

JHeprus BY uzsnaydyeHusi, nomiolleHHasg eAMHUIENM MacChl OOBEKTA 3a ONPEACICHHBIM OTPEe30K
BpeMeHu, /KT

¥2.12.105 CKOPOCTb USMEHEHUA MATHUTHOTO ITOJIA (dB/dt)

CKOpPOCTh U3MEHEHHMS BO BPpEeMEHM MarHUTHOU MHAYKIIMKM MarHMTHOTO I10JI51, BO3AECHCTBYIOUIErO HA
ITAUHUEHTA, Tn/c. .

2.12.106 OBbIYHbBIN KOHTPOJIb

OObiuHBI KOHTPOJIL cocTosHMS TTALITMEHTA, xoTopriit npooautcss OITEPATOPOM u obcnyxu-
BatoMM rnepcoHanioM MATHUTHO-PESOHAHCHOTI'O OBOPYIIOBAHMWSA u 3akmovaercst B nogaep-
XaHUU pedyeBoro Konraxkra ¢ [IAIITMEHTOM u/unu su3yanbHOM HAOIIOJACHUM 332 HUM TIPU TIPOBEICHUU
MAI'HUTHO-PE3OHAHCHOI'O OBCJIIEJOBAHWAL.

¥2.12.107 MEANINHCKOE HABJIIOINEHHUE

Yrnpasnenue coctossHueM [TALIMEHTA, koTopelit MOXET NOABEPraThbCs ONACHOCTH, OOYCIOBIEHHOM!
HekoTopbIMU (akropamu MATTHUTHO-PE3OHAHCHOI'O OBOPYJAOBAHMA, ocobeHHOCTAMMU 310-
poBbst IIALIMEHTA, BpemeneM npouenypsl vy KoMOMHaLMER 3TUX (DAKTOPOB.

3 Oommue TpedoBaHKS

[IpMMEHAIOT NYHKT O0LIEro CTaHAapTa, 32 UCKIIOUEHHUEM:
3.1 JlomonneHue

MATHUTHO-PE3SOHAHCHOE OBOPYAOBAHME ne nomxro cospapare OIIACHOCTHW mnsa
ITALIMEHTA, OIIEPATOPA, nnepcoHana ¥ mOCTOPOHHHUX JIMLI.

Cywuraercsi, y7To MATHHUTHO-PE3OHAHCHOE OBOPYJOBAHME coorsercrByeT 3T0MY TpebO-
BAaHUIO, ECJIM OHO OTBEYaeT TPeOOBAHMAM HACTOMILEro CTaHaapra.

Mpumeganue— Obume acnektol 6e3onacHocti MEIAMUWUHCKHUX SJIEKTPUUYECKUX CUCTEM
paccMoTpensl B TOCT P MBK 601-1-1.
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6 UiaeHTH(uKanua, MapKHpPOBKA U JOKYMEHTAIUA

[TprMeHsIIOT MYHKT 00ILero CTaHjapra, 3a UCKIIOUCHUEM:

*¥*6.8 DKCILIYATAIIMOHHBIE 1OKYMEHTDI

¥*6 8.1 Obmmue TpeboBaHusA

JonoaHeHue

SDKCINIYATALHWMOHHBIE JJOKYMEHTDI nomknbl conpepxare mHGoOpMauuio o0 ypoBHsX pU3KM-
yecKux (pakTopos, BosaeucTeyominx Ha OITEPATOPA, nepconan, padorarouinit ¢ MAITHHUTHO-PE3O-
HAHCHBIM ObOPYAOBAHMEM, u noctopoHHUX ML, goctarouyHyo s noaydedusa [TOJIB30OBA-
TEJIEM pazpeuieaus I'occaHsnuasan3opa Ha skcryatauuio 3roro ObOPYIIOBAHMAL.

**6.8.2 MHCTPYKLINHA 10 BDKCITNIYATALIMNU

JTononHeHHUE

*aa) OTOOp NMalUEHTORB

MHCTPYKIIHWHA 110 SKCIIYATAILIM I nomxHbr conepxaTth yetkue pekomeHaauuy s [10J1b-
3O0BATEJA o orbopy INTALIMEHTOB. 210 ocobenno kacaercst orbopa tex I[TAIIMEHTOB, xoroprnie
noAd soznencteueM dpusuuyeckux gaxkropos, aeucrsyroumx s MATHUTHO-PESOHAHCHOM OBOPY-
JTJOBAHHWH, MoryT noasBeprayrhbCcsi ONacHOCTHU, OOYCIOBIEHHOM MX PO EeCCUOHATIBHOK AeATEIbHOCTDIO,
NPOLUILIMU 3a00JIEBAHUSMU U COCTOSSHUEM 3JOpOBbS B HACTOSIIEEe BpeMsA. BTH UHCTPYKLMU NOJLKHBI
VKa3bIBaTh HA HEOOXOAUMOCTE MNpeaABapUTENbHBIX 00cneoBaHUM 1A BbisiBieHUA Takux ITALIMEHTOB u
CoiepXaTb PEKOMEHAALMH IO MX aJcKBATHOM 3allIMTE OT BPEAHBIX BO3ACUCTBUM.

JoJKHBI OBITH BbIAEHEHBI ciaeayolue cnenranbabie Kareropuu [TALHMEHTOB:

- TIAUMUEHTDI, xoropeiM npotuponokazadsl MATHUTHO-PE3OHAHCHBIE OBCJIEJOBA-
HNA;

- TTAOMEHTDI, mist KoToOpbIX CYILECTBYET IMOBbILUEHHAS] BEPOSITHOCTh BO3SHUKHOBEHHS HEOOXOIH -
MOCTH CPOYHON MEIUIIMHCKOH ITOMOIIH HE3aBUCUMO OT BO3ACHMCTBUL PUIHMIECKUX (PAKTOPOB, N1CHCTBYIO-
umx 8 MATHUTHO-PE3SOHAHCHOM OBOPYIIOBAHHWU;

- TTAIIMEHTDI, mis KOoTopbiX CYLLECTBYET IIGBLILICHHAs! BEPOSTHOCTD BOSHMKHOBEHUS HEOOXOIU -
MOCTH IKCTPEHHON MEAUUMHCKON MOMOLUM BCJICACTBUE BO3ACHCTBMS MAarHUTHOTO 1oJist 1 BY uanyyeHus
c bonee BoicokuMU 3HadeHUsiMu dB/dt u YIIM, ecnu oynet ncnons3oBateecst MATTHUTHO-PE3OHAHC-
HOE OBOPYAOBAHMUWE, nonyckaiomee PEAKHMM KOHTPOJIA ITEPBOI'O YPOBHAL.

*bb) Yposnu MEAWIIWMHCKOI'O HABIIOJIEHNUA ITAITMEHTOB

NMHCTPYKIINHN 10 BKCIIVIYATALMHW nomxubsl gaBath dyetkue pekoMeHgauuu I11OJIb30OBA-
TEJIIO no paspadorke metoauk MEAUIITMHCKOI'O HABJIIOOEHWA ITAILMEHTOB B cooTBeTCTBUM
C UX KareropusiMu ro 6.8.2, nepeuncieHue aa), U pexumaMu padotest MATHUTHO-PE3OHAHCHOIO
ObOPYIOBAHMUWA cornacHo 2.10 (cM. Takxke 2.12.107).

MHCTPYKIIUU 110 SKCITIYATALHN nomxubl coaepxarh pekoMeHaaimu, yro sce ITALIN-
EHTH! momiexar, no kparneir Mmepe, ObbIYHOMY KOHTPOJIIO.

Ecnu mcnonap3dyercs MATHUTHO-PESOHAHCHOE OBOPYAOBAHME, nonyckaromiee padoty B
PEXUME KOHTPOJIA IMEPBOTIO YPOBHSA, UHCTPYKUMHU 1O BKCIINTYATALIUMN nosmkHbI
colepXaTh pEKOMEHIALIMHU, 4YTO CJIeAYET YCTaHOBUTh Npoueaypni, obecneunsaroime MEJUITMHCKOE
HABJIHOOEHHME npu BXonoe B 3TOT pexXXUM padbOTHI.

Ecnn ucnons3dyercs MATHUTHO-PE3SOHAHCHOE OBOPYIAOBAHMWE, koTtopoe obecneunBaer
pacory B PEXHUME KOHTPOJIIA BTOPOI'O YPOBHA, HHCTPYKLIIHNHX 110 BKCITVIYATALUNUKH
NOJIXXKHB! BKJTIOYATD MNPEAyNIpeXIecHUEe O TOM, YTO paboThl B 3TOM peXHUME MOIYT IIPOBOAUTLCS TOJBKO IO
CrIeUHMaIbHOM MeToAuKe, yrBepxaeHHo MuH3apasoMm Poccunm.

*cc) HeoTiioxHasg MeauLUHCKAs NMOMOLIbL

MHCTPYKLIUHN 110 BKCIINYATAILINHA nomxusl gaats I1OJIb3OBATEJIIO yeTkue pekoMeH-
JaLWHA 1O ONPEJACICHUIO XapaKTepa ¥ OCYUIECTRBICHHUIO CTICIMaJIbHON HEOTIOXHOW MEANIIMHCKON NTOMOLIU
(C yyeTOM HaJIU4YMA MarHuTHoro mnojs), 4yrobsl, ecau Bo Bpemss MAITHHWUTHO-PE3SOHAHCHOI'O
OBCIIEJOBAHUS TTALIMEHT nouyscTBOBaN cebsi mijioxo WIM eMy ObLl TIPUYMHEH yUIepO BHEIUHUMMU
(pbakTOpaMH, 3Ta IOMOIUB ObLIA EMY OKa3aHAa KaK MOXHO CKOpEE.

OTH MHCTPYKLUMU JOJDKHBI BKJIIOYATh peKOMeH Al 110 ObicTtpoMy BeiBeieHUIO [IALIMEHTA n3-nox
BJIMSTHMA MArHUTHOTO 10718 (ecam Heobxomumo, npu nomoiun YCTPOUCTBA ABAPUHOTO OTKITIO-
YEHHWA T10140).

dd) IlpenenbHpl¥ YPOBEHD LIyMa

HHCTPYKIIHUHN 1O BKCIUIYATALIMUM no/kHbl copepxaTh yYKa3aHMs, YTO 3KBHBAJICHTHBIN
yposeHb 3BykKa MATHHUTHO-PE3OHAHCHOI'O OBOPYJIOBAHMWA wusMmepAloT B COOTBETCTBUMU C

MYHKTOM 26, epeuynucieHye g), HacToduero cranaapra. OHU TakKKE J0JDXKHbI BKJIIOYATh YKa3aHUA, YTO LI
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obecnedyeHus Oe3zonacuocT ITAIIMEHTA tpebyercs ero 3amura oT liyMa, eciiy MaKCUMAJILHOE 3HAYCHHUE
9KBUBAJIEHTHOTO YpOBHS 3ByKa 3a BpeMs 1 4 (L, . . ;) npesbiaer 99 nbA. 3aumra opraHoB ciiyxa J0/DKHa
OBITh JOCTATOYHOI, YTOOBl YMEHLUIMTb 3TO 3HAYeHHWE A0 YpoBHS Huxe 99 nbA. [lpun HeoOXonquMoOCTU
CeAyEeT UCIIOJIBL30BaTh aHTUMOHBI WIY aHAJIOTHYHBIE 10 HA3HAYECHUIO YCTPOMCTRA.

NHCTPYKIIVU T10O DKCITIYATAHWM pnomkHBI 4eTKO yKa3biBaTh Ha HEOOXOAMMOCTh OIpaHM-
yeHus yposHs wiyma y ITVJIBTA YIIPABJIEHWUS no npenenos, ycraHopneHHbIX CaHUTapHBIMH HOpMaMu
CH 2.2.4/2.1.8.562—95, a Ttaxxe ypoBHs HH(ppa3BykKa OO INpeaecyaoB, YCTaHOBJICHHBbIX CaHWUTAPHBIMHU
nopMmamu CH 2.2.4/2.1.8.583—96.

*ee) OBJIACTb KOHTPOOJUPYEMOI'O JOCTYIIA

MHCTPYKIINH TO SBKCITTYATAI UM nookHbr YeTKO yKa3biBaTh HA TO, 4yTO [TOJIBb3OBATEJID
HECET OTBETCTBEHHOCTD 32 cOOMoAcHUE TpeboBaHUK MHUH3ApaBa Poccuu o OrpaHUYEHUIO JJOCTYIIHOCTH
OBJJACTHU KOHTPOIUPYEMOT'O JOCTVYTIIA.

NMHCTPYKIIHNHU ITO BKCITIYATALIMHW nomxHel yKa3biBaTh HAa HEOOXOAUMOCTD OIPEHAECICHHUS U
yctaHoBJieHUsI BOKpyr MATHUTHO-PESOHAHCHOT O OBOPYJIOBAHHUA OBJIACT KOHTPOJIU-
PYEMOTI'O JOCTYTIA, 3a npenenaMu KOTOPOM MarHWTHAs UHJIYKLMS TIOJIEW paccesHUs HE NOJIXHA
rpeBbiliaTh 0,5 M1

OtHocutenbHo pa3MepoB U pacrnoyoxeHusa ObBJIACTU KOHTPOJIUPYEMOI'O JOCTVYIIA nonx-
HBI OBLITh YETKHE YKA3aHUS, XKEIATEJAbHO CO CXEMOM.

MHCTPYKIIUU 11O SKCIINIYATALIMW nommkHbl cogepXaTh YeTKUE YKa3aHUS 0 HEODXOAMMOCTH
YCTAHOBJIEHHUA COOTBETCTBYIOUIMX MpaBui no KoHTpoaw 3a noceuieueM ObJIACTHU KOHTPOJIUPYE-
MOT'O JOCTVYIIA Bo uzbexanue noreHudanpHbix onacHocTew mwisi [TAIIMEHTOB u nepconana,
CBSI3aHHBIX C MPHTATHBAHUEM NIPEIMETOB, COACPXKAIUMX XEIE30 WIN Apyrue GpeppoMarHUTHHIC MATEPUANEI,
BO3HHKHOBEHUEM Ha TAKMX TIpeAMETAX Bpallialolllero MOMEHTA, YIpO30Hd BO3MOXKHOIO HapyuIeHus PyHK-
LM UMIUTAHTATOB Y BXOASILIMX B 3Ty 00J1aCTb NIOOEHA.

MHCTPYKHHUHN 110 BKCIUIVATALIUNM nomkxdbl pasaTe YeTKHME PEKOMEHAAUMM O TOM, Kax
cinenyer orMeqath OBJIACTD KOHTPOJIUPYEMOTO JOCTVYIIA, HanpuMep, 1py rOMOIIU MAPKUPOB-
KW 110713, YCTAHOBKM 0aphepOB U yKaszaTesel, JPYrux CpeacTs.

OTH PEeKOMEHIALUWH JOIXHBI COAEPKATh YKa3aHUE O TOM, UTO:
- OBJIACTDL KOHTPOJIUPYEMOTI'O JOCTYIYIA nosixHa ObITh OTMEUEHA Ha BCEX BXOHMAX MOIXO-

JAUIAMM TIPEAYIIPEeXIalolIuME 3HakaMH win Haanucamu, Hanpumep: «OITACHO! CHMJIBHOE MAT -
HUTHOE ITOJIE»;

- OIIEPATOP u nepcoHan AOMXHBI ObITb NPEAYIPEXACHBI COOTBETCTBYIOUIMMHU YKa3aTeHnsaMH O
HAJIMYUM MarHUTHBIX noJjied u 00 >ddekTax NpUTDKEHWS WIHA BpallieHUSA PeppOMardHuTHBIX MPEeaAMETOB B
MardHuTHOM I10JI€; OHHM HE AOJIKHBI NIPOHOCHUTL ¢ COOOM TaKHe MpeaMeEThl (CM. NPUIOXKEHNEe AA);

- KoHTpoJb 3a MapkupoBkoit OBJIACTH KOHTPOJIINPYEMOTI'O JOCTYTIA, onpenesnsieMoil Kak
30HAa ¢ JOCTAaTOYHO CHIBHBIM MArHMTHBIM IIOJIEM PACCESTHMS, U JOCTYIIOM B 3Ty 00acCTb HTOJDKEH
ocyuiecTBIAThCS [TOJIBb3OBATEINEM. YcranosineHo, yto mist 6e3o0nacHOro (pyHKIMOHUPOBAHUS Kap-
NTUOCTUMYJIATOPOB MAarHMTHAas MHAYKLIMS B 3TOM 30HE HE AOJDKHA IpeBblath 0,5 M.

[IpuMeuyadue— Ilpy MCHBIIUMX MArHUTHBIX HOJIX MEPBl aAMHAHUCTPATUBHOICO KOHTPOAA HE TpedyioTC.

NHCTPYKULIHUHN 11O BKCIINIVATALMU nomxHel copepxarb nepeyeHb ObOPYLOBAHWA wu
MHCTPYMEHTOB, npeanucanHbix win pexoMeHaoBaHHbIX U3T'OTOBUTEIEM K ucnons3oBanui B Ob-
JJACTH KOHTPOJIMUPYEMOT'O JOCTVYTIA. ng scero OBOPYIOBAHMS, xaxnoro BCITOMOT'A-
TEJIJDHOI'O YCTPOUCTBA wmau MHCTpYMEHTA, NPMBEACHHOIO B MNEPEYHE, JAODKHBI OBITh YKa3aHBI
CrielManbHbIe MEPbI DE30IMaCHOCTH, KOTOPbIE HEODXOAUMO COGMIONATh NPHU MX MOHTAXE WM SKCILIyaTa-
LM H.

J1OJDKHO OBITH 4€TKO YKA3aHO, YTO JOMOJHUTEIBHOE 000pYIOBAHHUE, BKITI0Yas NpUOOpsl HAOTIOICHHMS
3a [TALIMEHTOM, ycraHoBKM 1 nogaepXaHUus XA3ZHEASSITEJbHOCTH ¥ 000pyI0OBaHME JUISI aBAPHUIHBIX
CHTYyallMi, HE yKa3aHHbIE WiH He peKoMeHaoBaHHBIe K npuMeHeHuio B OBJIACTHA KOHTPOJIUMPYE-
MOT'O JOCTVIIA, moryTt ObITh BeIBeIeHBI U3 CTpost BY manyyeHMeM WM MAarHUTHBIM IIOJIEM pacCeHUs
MATHUTHO-PE3SOHAHCHOTI'O ObBOPYAOBAHWA, a camo 310 nononHureasHoe ObOPYIOBAHHKE
MOXET HapyiuTh HopMaibHoe ¢yHkuuoHupoBanne MATHHUTHO-PE3SOHAHCHOTO OLOPYIIOBA-
HWAL.

MHCTPYKUHWHN 110 BKCINUIVATAILIMHM norkHB copepxaTh yKaszaHus, 4T0 B PocCHMCKOM
Denepauny nencTBy10T «CaHUTAPHBIE HOPMb! U HpaBWiIa pabOThl B YCIOBUSX BO3JENCTBUS TTOCTOSHHBIX
MarHuTHeIx nonew» 111Y 1742—77. DTy HOpMBI KacaloTCsl NEPCOHaNa, KOTOPBIA B CMJIY HOJIXKHOCTHDIX
00S3aHHOCTEN HOIKEH IMEePUOAHYECCKH HAXOAUThCA B MAarHUTHOM MOJA€ pacCessHUSA WM BBITIOJHATH
Kakue-a1udo paboThi B paboyeM MpoOCTpaHCTBE MATHUTA.
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NMHCTPYKUHWHN 11O BKCIUIVATALIMW noscxHel comepxaTh ykKasaHusl, 4yTo B Poccuiickoii
DOepepanp aevcteyior TOCT 12.1.006 u TOCT P 350948, a taxxke CanlluH 2.2.4/2.1.8.055—96,
HOPMHUPVIOILIME BO3ASHCTBUE HA T1IEPCOHA 3MEKTPOMArHUTHEIX MOJICH.

*ff) KpuoreHHbI€ XXUJIKOCTH U rasbl

HMHCTPYKIINH 110 OKCIUIYATAILN N MATHHUTHO-PE3OHAHCHOI'O OBOPYIOBAHUA
CO CBEPXIIPOBOUNAILMMHA MArHUTAMM B UEAsAX MNPEJOTBpalleHWS HECYACTHBIX CJIYYaeB M aBaApUHHOTO
epexoaa X B HOPMAJIBHOE COCTOSTHUE JTOKHBI!

- TpeboBaTh HaWICKAIIEI0 O0ECNEUEHUS MArHUTa KPUOTEHHbBIMHY XUIKOCTIMMU;

- PEKOMEHIOBATb, YTOOBI 3aII0JJHEHUE KPHMOCTATa KPUOT€HHBIMU XHUAKOCTSIMH [TPOBOIWIOCH TOABKO
KBIM(PHULIUPOBAHHBIM U OILITHBIM IIEPCOHAJIOM;

- MIPEAOCTABIAITh HHPOPMALMIO O TEXHUYECKOM OOCHYXMBAHUM M KOHTPOJIE COCTOSIHUSI MartHuTa,
BKJII04Yasi NPOBEPKY YPOBHEU KPHUOTCHHBIX KUIKOCTEMN;

~ TIPEeOOCTABIATh HH(POPMALUIO 0 MUHUMAIBbHBIX YPOBHSIX KPHOT€HHBIX XUIAKOCTEH, HEOOXOAMMBIX
IJISE HOPMAIILHOM 3KCItyaTauu MarHura,

- COJEpXaTh TPEOOBAHME O TOM, UYTOOBLI OOBIYHBIEC IIPOBEPKM YPOBHEM KPHUOIeHHBIX XUAKOCTEH
nposoaun ITOJIb3OBATEJD;

- NPEeIOCTABIATh YETKYIO MHPOPMALIAIO O BO3MOXHBIX OMACHOCTAX, CBA3aHHBIX C UCITOAb30BAHUEM
KPUOIeHHBIX XXUIKOCTEM, 1 METOAX O0OpallieHUsI ¢ HUMHU. DTa MHPOpMaALUSI J10JDKHA COOEPXKaTh:

NpaBWia HOWMEHUS 3alIMTHOK ONCXKAB! U IIPEAOTRPALLICHUST OOMOPOXEHMS;

IMMOPSIAOK JCHUCTBUH, NPpEeINIPUHUMAEMBIX TOCJIE YTEUKU Iasa;

MEPBI NPEJOCTOPOKHOCTHA IIPOTUB HEAOCTATKA KUCIIOPOIA B BO3JYXE,

PEKOMEHIAIUU 10 UCHOJb30BAHUIO HEMArHUTHBIX EMKOCTEMN TSI TIOCTABKH KPUOTEHHBIX XM -
KOCTEN U ra3oB;

MOPsiAOK AEUCTBUNA, KOTOPBIE HEOOXOIHUMO BBIITOJIHUTE IIPU OOHAPYKCHUH JIETKOBOCILIAMEHS -
EMbIX MaTepHraIoB BOJIM3H KOHTEHHEPA C KPUOTeHHOH XUAKOCTBHIO WIHM Ta30M.

[IpumMeyanue — BOnM3nm KOHTCHHEPA ¢ KPUOTCHHOM XMIAKOCTbIO MOXET 00pa3oBaTbhbCs XKHUIKMH KNCAOPOL
VJTH TTOBBICUTHECS KOHLEHTpAUMA ra3oo0pasHOro KMCIopoaa.

*oo) PexuMsbl padcTh

MHCTPYKIIWUU 11O DKCITVIYATALU UMW nomxsbl cogepxaTh HHPOPMALIMIO O CMBICAE M YCIOBUSX
kaxaoro pexuma padotsl: HOPMAJIbDHOTI'O PEXMMA PABOTbI, PEXXUMA KOHTPOJIA ITEPBOTO
YPOBHA u PEXMMA KOHTPOJIA BTOPOI'O YPOBHS{, xak oHM onpeaesneHbl HO CKOPOCTH UBMEHE -
HUst MarHUTHoro nousg dB/dt 8 51.102 u o yaeasHON noraomeHHOH MowHocTH (YIIM) B 51.103. Kpome
toro, MHCTPYKLINU 110 SKCIUVIVATAHUW nomksbl niosicHsiTh, YTO HOMyCcTUMbIE YpoBHU dB/dt u
YIIM ycTraHaBaMBAaWOTCI Ha OCHOBE peKOMEHJIAlMi TEeKylled HAyYHOM JIMTepaTyphl, OTHOCALUMXCH K
0€30MaCHOCTU, U YTO NMPOAOIKUTEABHOCTb NMPOLEAYPHI, a TAKXKE HEOOXOTUMOCTE KOHTPOJSE (DU3NOJIOTH-
yeckux napamMetrpoB ITALIMEHTA nosxHbBl onpeacnarsess BpadoM, HMCXOs1 M3 NPHHIMNE NPHINHEHHS

HauMeHsuuero spena ITALIUEHTY.
B UHCTPYKIIUAX [TO BKCIUIYATALIMWU nomxHb! OBIT 4eTKO U3NT0XEHEI TpeOOBaHUs, Kacalo-
LLKEeCs KaXJIOro pexXuma padboThl:
1) mis MATHUTHO-PESOHAHCHOI'O OBOPYAOBAHM, padorawiuero 8 HOPMAJIb-
HOM PEXHMME, He TpeOyeTrcsi HUKAKUMX UHCTPYMEHTAJBHBIX HAOMIOAEHUM, PEKOMEHIAYETCS TONBKO
OBbIYHLBIM KOHTPOJIb cocrosnus [TAITMEHTA;
2) it MATHUTHO-PE3OHAHCHOT'O OBOPYIOBAHWA, criocobuoro paéorath B PE-
KHUME KOHTPOJIA ITEPBOI'O YPOBHIZ, nomxHel ObiTh ykasanb! cBolicTBa gaHHoit CHUCTEMBI,
uHdopMalus, oroOpaxaemas Ha AUCIUIEE Nepel BXOAOM B YKa3aHHBIH pPeXUM, U CIELMANBHBIE MepBhI,
HEOOXOMUMBIE JUISE BXOJa B 3TO pexXuM, B COOTBETCTBUM C 51.102. JJOMKHO OBITHL Takke 0ODeCIieHeHO
MEINIHNHCKOE HABJIIOIEHHWE no 6.8.2, nepeuncneHue bb);
3) nit MATHUTHO-PESOHAHCHOI'O OBOPYJIOBAHHA, criocob6uoro padorars B PE-
XHUME KOHTPOJISA BTOPOI'O YPOBHA, nHeobxonuMo nipeaycMOTpeTh crielMaibHbie MEPBI 0e30r11ac-
HOCTH B COOTBETCTBMHM € 51.102.2 mo mpenoTBpallieHUIO HEMPABOMEPHOIO NMPUMEHEHUSI 3TOr0 peXuMa
pabotel. Kak ykazano B 6.8.2, nepeuuciaeHude bb), sxcryarauus MATHUTHO-PE3OHAHCHOI'O
OBOPYIJOBAHMHWA B PEXMME KOHTPOJISI BTOPOI'O YPOBHS pa3pemraercss TONIBKO B COOTBETCT-
BHUM CO CIELIMAIBHOA METOAMKOM, yTBepxXIaeHHOH MwuH3apaBoM Poccumn.
NMHCTPYKIINH 10 SKCITVIYATAUMUH nomxnel pekomeraoBath [TOJIB30OBATEIIO o6patuth
BHMMaHue Ha 0Oe3onacHocte [TAIIMEHTOB, uyro cBsizano ¢ npuHsTHEM nNpeayCMOTPEHHBIX Mep M

MEIAUIIUMHCKHWM HABJIHIEHHWEM, tpebyeMmbiMu g Hadana pabdbotrel 8 PEXUME KOHTPOJIA
IIEPBOI'O YPOBH/, wm ¢ npuHATHEM ChieUManbHbIX Mep OE€30MaCHOCTU U COONIOHEHHEM IPYTHUX
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TpeOOBaHMi1, YKa3aHHbIX B METOAUKE, YTBEPXIACHHON MuH3apaBoM Poccuu, 4TO HEOOXOAMMO Ui Havyalla
pabcorsl B PEXXUME KOHTPOJIAA BTOPOI'O YPOBHAL.

JlomxHa ObIThH HpeAcTaBiIcHa MHQOpMaLMs, NIpUBEACHHAs HMXKE, 00 U3MEHSIOLIEMCS BO BPEMEHH
MarHMUTHOM fmone U BY usnyyeHuu.

4) HMs3mMmeHstiouicecsi BO BpEMEHU MarHUTHOE TIOJIE

Tng MATHUTHO-PE3OHAHCHOTO ObOPY/1IOBAHMHSA, xoTOopoe MoxeT obecrieyuBarh CKO-
POCTH U3MEHEHUS IpaMEHTHOrO MarHuTHoro nomst dB/dt, cooTBeTCTBYIOIME 110 YMCJIOBLIM 3HAYEHMSIM
PEXVUMY KOHTPOJIA IIEPBOIO YPOBHA u PEXUMMY KOHTPOJISA BTOPOI'O YPOBHZI,
NHCTPYKUHWH ITO SKCIUIVATAHHNH momaxkHbL:

a) onucarth Bo3MOXHbIe Bo3necTBUA Ha [TAIITMEHTOB n3mMexsroiierocst B0 BpeMEHU MarHUTHOTO
rnonsg B KaxuaoM pexume skciryararuy ObOPYIAOBAHWA, ynenastss ocoboe BHUMaHME BO3MOXHBIM
BO3IEHCTBUAM Ha NEpUPEPHUESCKYIO HEPBHYIO CUCTEMY U Cepnle;

b) npexocTaBuTh nHpoOpMaLMIO 0 3HayeHMsIX dB/dt, npu xoropsix Moxer paborate MATHHUTHO-
PESOHAHCHOE OBOPYIOBAHHE;

c) nosicuutsh, uto Ha qucruiee MATHUTHO-PE3OHAHCHOIT O OBOPYAOBAHWA nonxken ObIThH
YKa3aH COOTBETCTBYIOILIMM PEXUM paOOThi, IMIPpU KOTOPOM 3HauceHUs dB/dt mpespiniaoT ypoBeHs HOP-
MAJIBHOTI'O PEXUMA PABOTHI;

d) npuBecTH IOrpeLIHOCTb, C KOTOPOH yKa3aHbl 3HaYeHHs1 dB/dt.

5) BY uznydeHue

B UHCTPYKIUAX 1TO SKCIINIYATALHNUHN nomxHo ObITh YKa3aHO, YTO KPHUTCPUH DEXVMOB
pabGorel o YIIM Bcero tena, npuBeneHHbIe B 51.103, onpeneneHbl B NMPEANOJIOXEHUY, YTO TeMIieparypa
B ITOMEILEHUHM, TAE ITPOBOAUTCS UCCIAEAOBAHME, HE NpeBhliliacT 24 "C, a OTHOCUTENBHASL BJIAXKHOCTDH BO3AyXa
ne npesbiraer 60 %. Jna temneparyp Boiie 24 °C wiM OTHOCHUTEILHOM BJIaXHOCTH Oosiee 60 %
nonycruMbie ripenenbl YIIM Bcero Tena npu onpeneicHUU peXUMOB paboThi HOJDKHBI ObITh CHHXKEHEI (CM.
npwioxeHue BB, obocHoBaHue TpedoBaHUU S51.103), yTO MOXET NPUBECTH K U3MEHECHHUIO OINpPEaCICHUSA
pexuMma padorsl no napamerpy YIIM. B UHCTPYKLUHUAX 11O BKCIUVIVATALUWUWU nomkna OwITH
00OBbdgCHEeHa CBSA3b MEXOY napaMeTpaMM OKpyXawlilel cpenbl (TeMneparypa, OTHOCHTE/IbLHAs BIAXHOCTD
BO3/1yXa) U IONMYCTUMBIM ypoBHeM YIIM.

IInga MATHUTHO-PE3OHAHCHOTI'O OBOPYJIOBAHHMA, xoropoe moxer odecrieyuBars YIIM,
cooTseTCTBYIOUIME 110 YUCIHOBbIM 3HaUYeHUAM PEXKMY KOHTPOJIA [IEPBOT'O YPOBHA u PEXHUMY
KOHTPOJIA BTOPOI'O YPOBH/, UHCTPYKLIIMHN 11O SKCITNIYATAUMU nomxHbr.

a) 00BICHMTDL BO3MOXHbIe rTocnencTsus BosaencTeus Ha [TAIIMEHTOB BY usnyuyenvs npu ypoBHSIX
VTIM, coorsercTBYIOLINX KoXaoMy pexumMy pabotel OBOPYILOBAHWA, yvaenss npy a1oM 0coboe BHEMAHHE
6e3onacHocT [IALIMEHTOB, y koTopbix MOXET OBbITh CHHXEHA CIIOCOOHOCTbL TEPMOPETYAUPOBAHUA M
[OBBIILIEHA peakiMs Ha ToppiueHue Temrieparypbl Tena (Hanpumep, [MAIIMEHTOB ¢ cyGdebpuinroi
TEMIICPATYPO TEJa, CEPACYHON HEAOCTATOUHOCTBIO, HAPYLIEHUEM ITOTOOTHEICHUA WU OEPEeMEHHBIX XEH-
ILMH); CJIeOYeT TAKKE NPeOCTABATh HH(POPMALIMIO O BAXKHOCTU KOHTPOJIUPOBAHUS I1apaMETPOB OKPYKAKOLeH
cpelbl U O BAMSIHHM TeMIleparypbl BoO3ayXa Ha nosbnucHue temneparypbl Tena IJALIMEHTA, a takxe
peKoMeH a1y 1o nomaepxaHuio 6aaronpustHbiX st [TAIIMEHTA okpyXaioliux yCIOBUIA;

b) npexocrasuth HHGOpMaLHIo 0 3HaYueHUsAx YIIM, xotopsie Moryr ObiTh o0ecrieyeHbl B MATHW T -
HO-PESOHAHCHOM OBOPYAOBAHUWMN;

C) IPHUBECTH MOIPEUIHOCTh, ¢ KOTOPOM YKa3aHbl 3HaueHUsa YIIM,

hh) BCIIOMOTATEJBHBIE YCTPOVICTBA

[TOJIB3OBATEJIb nmomxeH ornasatk cebe OTYET B TOM, YTO M0o00€ IIPUMEHEHHE INpUOOPOB H
BXOOSIIMX B UX COCTAB MPHUHAMICKHOCTEH I KoHTpoua dusnonorndeckux mapamerpo [MTALIUEHTA
HOJIKHO [IPOBOAUTLCA TOJBLKO 110 yKadaHuio ITOJIb30OBATEJIA v o ero orBeTCTBEHHOCTD.

NHCTPYKLHMHU 110 DKCIUVIYATALIMH nomksasl npenynpexaats [IOJIb30OBATENA o ToM, uto
npumereHue BCITIOMOTATEJIBHBIX YCTPOUCTB, takux Kak npubopsl il MOHUTOPHHTA M 0T6Opa
INAITMEHTOB win BbICOKOYAaCTOTHBIE KATYIUKH, HE MPOLISAIIMX CITELMATBHYIO IPOBEPKY U HE PEKOMEH -
nosanHbix Wi ucnonb3osannsi B MATHUTHO-PE3OHAHCHOM OBOPYIJOBAHKWH, Mmoxer npusec-
™M K oxoram wid npuuyuHenwio IAIMEHTY npyrux tpasm. Kpome rtoro, HHCTPYKIIMH 110
SKCIUIYATALMNU nomxnsl npeaynpexnats ITOJIb30OBATEJIA, yro, naxe ecan BCITOMOIATEJb-
HEIE YCTPOMCTBA otHeceHBI K KaTeropuu npubopos, coBMecTHMBIX ¢ MATHUTHO-PE30OHAHC-
HbIM OBOPYJOBAHHMUEM wnnu MAT'HHUTHO-PESOHAHCHBIMHU CUCTEMAMMHA, ouu mMoryr
tpasmuposath [TAIIMEHTA, ecnn B unctpykuusix U3AT'OTOBUTEIIA orcyreTByioT yKazaHus MO HCIIO/b-
30BAHUIO 3TUX YCTPOMUCTB B IMOOOOHDLIX YCIOBHUAX, OCOOCHHO MO pasMEILCHUIO NMOABOAAIIMX Kabenei.

*1)) IlocTossHHOE MarHUTHOE moJe
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Hng MATHUTHO-PE3SOHAHCHOI'O OBOPYIOBAHWS, nHa XOTOpOM MOTYyT IPOBOJAUTLCA MC-
cienoBaHus Bcero opradusma [HALIMEHTA npu nnaykumu mariutHoro 1104 eeeiile 2 Thn, B MHCTPYK-
[HUAX TTO DKCITJIYATAIINW nomxkHa ObITh YKa3zaHa HEOOXOOMMOCTh CIELMAJIbHBIX METOIMK IMPOBE -
NEHHUs1 padboT NpU TAKUX 3HAYEHUSIX MArHUTHOM MHAYKLMH, TIPA 3TOM XXM3HEHHO BaxXHble (QYHKLNM
OpraHu3Ma JOJDKHbI TIOABEPTraThCS HEINPEepbIBHOMY KOHTPOJIIO. YKa3aHHbIE METONUKU JOJKHBEl OBIThH
yTBepXKAeHbI MuH3apaBoM Poccum.

kk) VCTPOMUCTBO ABAPUMHOTO OTKJIIOUEHUA OIS
B UHCTPYKLHNAX 11O DKCIUIYATALLMHM nonxHo ObITh YKa3aHO, KOTJa ¥ KakuM o0Opa3oM B

caydae aBapuu cienyet nonb3oBaTbesi YCTPOVICTBOM ABAPUMHOTO OTKJIIOUEHHUS T10OJA.
JODKHBI OBITh NNPUBEIECHBI NPUMEPBl CUTYaLUH, TPEOYIOIIUX €0 IIPUMEHEHHUA.

[Ipumevannme — Maruutnoe none B MATHUTHO-PE3SOHAHCHOM OBEOPYJOBAHWU ¢ nocrossHHEI-
MU MArHUTAMU HE MOXET ObITh OTK/JIKYECHO HH B KaKOW aBapMWHON CUTYaLMH.

i) Iloxapobe30nmacHoCTh
B UHCTPYKUMAX 110 SOKCIUVIVATAUWW nomkHbl Ob1Th gaHbl pekoMeHgaunu 1TOJIB30OBA-

TEJIIO 1o cornacopaHuio mep noxapHoil 0€30MaCHOCTH C TEPPUTOPHATIBLHBIMU opranaMu ['ocyapcTBeH-
HOM TIPOTUBONIOXAPHOM CJYKOBI, HJOJIKHBI OBITH YKA3aHBI MEPOIPUATHUST Ha Ciay4all BO3HUKHOBEHUS
MOXapoonacHou cCuTyalluy U ykaszaHa orBeTcTBeHHOCTh HOJID3OBATEIIA 3a Mx BeINoIHEHMe.

¥*%6.8.3 Texunyeckoe OIMCaHUE

J1loTionHUTENBbHBIE ITEpEeYNUCIIEHUA

aa) Peuesoit m Bu3yanbHbii KOHTAKT ¢ [IALHMEHTOM

B TexHuyeckoM ONHCAHUM JOJKHO OBLITH YKa3aHO, YTO MPOEKT NOMELIEHUS I CKAaHUPOBAHUS U

KoHcTpykuuss ObOPYIOBAHMUMA nomxHBl npeaycMaTpUBaTh BO3MOXHOCTb PEYEBOTO WM BH3YAIBHOTO
xonrtakTa ¢ [IALIMEHTOM B0 Bpemst 00C/JeI0BaHUS.

bb) MardutrHoe noiue paccessHUsI
B TexHUYeCKOM OIIMCAaHUHM JOJDKHBI OBITh NIPHUBEASHBI KapThl pacrpenesicHUsT MarHHUTHOIO I10JIS

paccestHusl ipy tunuyHoM pacnoioxXennn MATHHUTHO-PE3SOHAHCHOI'O OBOPYJIOBAHUWA. Pac-
npejaejicHHe MarHATHOIO 1oAY JOKHO OBITE IOKA3aHO, 10 KpaHHEH Mepe, B CHCAVIOUIMX THIOCKOCTSIX:

1) IJIOCKOCTH, NPOXOOsiUe Yyepe3 N30LIEHTP MarHUTa (onpeacieHue N301eHTpa MarHuTa rnpuBeIcHO
B 51.102) nepneHANKYIAPHO BEKTOPY MarHUTHOW MHAYKUMH MOCTOSSHHOIO (OCHOBHOTO) MoJist B ;

2) IUTOCKOCTH, IPOXOIsILeH Yepe3 U30LEHTP MarHyuTa rnapauie/ibHO BEKTOPY MarHUTHOU UHAYKIIMU
OCHOBHOI'O MOJIA 5, U NapaUieJibHO MOJNY MOMELIEHUS — IPH TFOPU3OHTAIBHOM BEKTOpE MarHUTHOH
MHAYKIIUY OCHOBHOTO TOJISI WJIM B HAIlpaBJICHUN HAUOOJbLIEH CTOPOHbI MarHura — IPU BEPTHKAIIBHOM
BEKTOPE MarHUTHON UHIYKIIUM.

Ha xaxayro KapTy MarHUTHOTO 1OJISI JO/KHBI ObITh HAHECEHDBI IMHUU PABHBIX 3HAUYEHUW MarHUTHOW
UHAYKUMM, HanpuMmep: 0.5 mTa, 1 T, 3 M1, 5 MTo, 10 MTa, 20 MTn u 200 MThn, a Takke mMacuitad u
KOHTYDbl MarHura.

cc) KpuoreHHble XKIKOCTH U rasbl

HIna MATHHUTHO-PE3OHAHCHOI'O OBOPYJIOBAHMS, ocHauleHHOro CBEpXIIpOBOASIILIAM
MAarHuTOM, TeXHUYECKHUE ONUCAHUS JOJDKHBI COASPXKATL TPEOOBAHU S, KACalOUIUeCsT YCTPOMCTBA BEHTHIIS -
LIMOHHBIX CHUCTEM TIOMEIUCHHSI, B KOTOPOM IIPOBOISITCS OOCHAEIOBAHUSA. HDTH CUCTEMBI JO/DKHBI OBIThH
CIIPOCKTHUPOBAHLI TaK, YTOObLI 00ECIIEUUTD 3aIMTY HAXOAALIMUXCS ITOOTN3OCTH JIIOJAEN B CJIyUae aBapUHAHOTO
repexoia MarH1UTa B HOpMaJIbHOE COCTOSIHME. B 4aCTHOCTH, HH IpH KaKUX OOCTOATENBCTBAX KOHIIEHTpALIUS
KHUCJIOpOAa BO3ZyXa B IIOMEINEHUY C MAarHUTOM HE JOJDKHA OKA3aThCH HIDKE AONYCTUMOTO YPOBHA.

TexHu4YecKue OMMCAHUS JOJDKHBI MPEeAyCMaTpPUBAaTh HAJINYHUE CPEACTB, OOCCIEUHUBAIOLINX BO3MOX-
HOCTh OecnpensaTCTBEHHOIO OTKPBIBAHMSL ABEPH IIPYM MHOBLILICHUU OAaBJIE€HUS BO3lAyXa B IMOMEIUECHUM
BCJIEAICTBME IIepexoja MarHuTa B HOPMAJIbHOE COCTOSSHHUE [IpU HEIOCTATOYHOW NPOMU3BOIUTEILHOCTH
BEHTUJISILLUOHHOM CHUCTEMBI.

dd) XapakTepuCTHUKH 3aTyXaHHsi MAarHUTHOTO ITOJIA

Ina MATHHUTHO-PE3OHACHOTI'O OBOPYJIOBAHMSI, ocHallleHHOro CBEPXIPOBOASILUM HIH
PE3UCTUBHBIM MArHUTOM, TEXHHWYECKHE ONMCAHUS JOJIKHbBI COJEPXaTh XapaKTEPUCTUKM 3aTyXaHHWS Mar-
HUTHOTO IOJIA MPH MEPEXOAE CBEPXITPOBOAAILETO MATHUTA B HOPMAJAbHOE COCTOSTHUE UK TNPU aBaAPUMHOM
BhIKJIIOUeHUM MarHuta st Toro, yrodsl [IOJIB3OBATEJIb c¢cMor npuHsTs HEOOXOAMMBIE MEPBI IO
MoAAE pXKAHUIO XXHU3HeoOecniedeHUss 1 6e30mnacHocTH IIALIMEHTA. Oth xapakrepriCTUKHY JOJKHBI YKA3bI-
BaTh Bpemsl oT MoMeHTa cpabatwiBanust YCTPOUCTBA ABAPUMHOTI'O OTKITIOYEHUA 10 no
MOMEHTA, KOTJa MArHMTHAasI HHAYKIMS B LIEHTPEC MarHUTa yMeHbluuTesa 1o 20 m1.

B pykoBOACTBE IO YCTaHOBKE NOJDKHBI OBITH NPUBEICHBI YKa3aHUS O TOM, Ieé U KakKuM OOpa3oM
cjenyeT ycTaHaBauBaTh MCOMHUTENBHBIM MexaHu3M YCTPOMCTBA ABAPUHMHOI'O OTKJIIOYEHWA
ITOJIA.
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7 IIorpeOnasiemasd MOIIHOCTH

ITpuMeHAOT NYHKT OOIUETO CTaHAapTa.
PA3/IEJI BTOPOU. YCJIIOBUSA OKPYXAIOIIEN CPEJIBI
[IpuMmeHsttoT pa3nes o0IUero craHaapra.
PA3JIEJI TPETHUI. 3AIIIUTA OT OITACHOCTEN ITOPAXEHUSA DJIEKTPTYECKUM TOKOM
[TIprMeHsIOT pasues odlero craHiapra.

PA3JEJ] YETBEPTBIN. 3AIIIUTA OT MEXAHUYECKHNX OITACHOCTEU

ITpUMeHSIOT MYHKTHI O0LUEr0 CTAaHAApTa, 38 UCKITIOUEHUEM!

*26 BuOpanus ¥ mym

[IprMeHsItIOT NYHKT O0ILEero craHaapra, 3a MCKIIYEHHUEM:

JonoaHeHue

MATHUTHO-PE3SOHAHCHOE ObOPYIOBAHME He n0/IXHO NPOU3BOAUTD B JIIOOOM TOCTYII-
Hou mnsa TTAIIMEHTA 30He 1yM, YpOBEHDL 3BYKOBOI'O AaBJIeHUS KOoTOoporo (L ), M3MEPEeHHbIM Ha
JJUHEHHOM Yy4YyacTKe YaCTOTHOM XapaKTEpUCTHKM LIyMoMepa, npessimiact 140 ab 110 OTHOUIEHUIO K
yposHIO 20 MKklIla.

Memodst usmepenus wyma 043 noomeepxucoeHuss coomeemcmeust IMmum mpeboearnusm U OUEeHKU YPOBHS
38YK08020 0A6NCHUA

a) Yposnu wyma usmepsaom 6 CpeoOHUX K8AOPAMUMEeCKUX i MAKCUMAAbHbIX 3HAYCHUSX.

Mukpogdon ycmanaesausarom na CTOJE [TAIIHEHTA 6 uzoyenmpe mazHuma nod npamvim yeaom K ocu
pasmewenus [HAIIHEHTA, ons umumayuu noaoxcenus eeo yxa. Mukpogon ne caedyem pacnosazams eHympu
2ON0BHOU KamywKu, ecau oHa He nokpwvisaem noatocmuio 2onoey IHHAIIMEHTA 6o epema ecex MATHHTHO-
PESOHAHCHbBIX ObCAEJOBAHHH.

b) Hamepumensuotli 610K wymomepa 0oaxceH HAX00UmMosbCa KAK MOJCHO Oanbuie om U30ueHmpa mazHuma,
Umobbi MacHUMHOE Noae PACCESAHUS HA 6AUANO0 HA pe3yabmambl usmepenud. /lna amoeo moxncem nompebo8amuCs
YOAuHuUmMenouuill Kabenv mexncoy usmepumenshovim 6a0Kkom u mukpogorom. Mukpogon dorwcen bvimob He
HANPABACHHbIM U HE HYBCMBUMEAbHbIM K MACHUMHBIM HOAAM UAU 0mM2padyuposan no 4yscmeumenbHocmu K
MACHUMHBIM NOAAM C UEALIO 88E0CHUS NONPABOK 8 PE3yAbmambl U3MEPEHUI.

HHondxcHot Gbimb npuHAMbL MEPHL 0N YCMPAHEHUS UAU KOMNEHCAYUU HeKOMOPbIX 8HEUIHUX 8030eUCmeul
(Hanpumep, UMNYAbCHBIX 2PACUCHMHbIX MACHUMHBIX NoAeU, IAEKMPOMACHUMHbBIX nOMeX U m. n.).

¢) Illlymomep doaxcen ydosremeopams mpebosaruam TOCT 17187 oas kaaccoe 0 uau 1 u/uau MIK 504
ons kaaccos 0 uau 1 u umems yKA3arHHbie HUNCE XAPAKMEPUCMUKU.

d) Hzmepenus dondxcHsi npogodumbcs ¢ 00bI4HOU KOMNEHCAyUelu 8UXpessbix moKog, KaK npu NoAY4eHuU
CIMAHOapmMHO20 U300padCeHUs.

e) Kpome moeo, uzmeperus 00ANCHbL NPOBOOUMbBCA 8 PeHCUMEe CO30AHUA 2PACUEHMHbIMU KAMYUWKAMU
OUNOAAPHBIX UMNYABCO8 ePACUEHMH020 MAZHUMHO20 NOAS MAKCUMAABHOU amnuaumydet (cm. pucynok 101) no
gcemM mpem epacueHmHbIM OCAM OCHOBDEMEHHO.

Laumenvnocmu gponma u cpe3a 6UNOAAPHBIX UMNYALCOEG (1, 15, 13, 14 HA pucynke 101) doaxcHsl Gbimb
MUHUMANBHO 803MOXCHbIMU 01 dannoeo MATHHTHO-PE3OHAHCHOIO OBLOPYIOBAHHA npu ecex

YCA0BUAX €20 KAUHUMECK020 UChOAb308aHus. Amnaumydwet A, .. u A_, . onpedesdiomea KAK MAaKcUMAanibHble
3HQUEeHUS MACHUMHOU UHOYKUUU 2pACUeHMHO20 Ma2HUMH020 noas, cezdasaemozo MATHHTHO-PE3OHAHC-
HbIM ObOPYOBAHHEM e nHopmanvrbix pabouux ycaoeusx. Bpemsa exawouenus 1, doaxcHo Obimb KaK
MOJMCHO . MEHblUEe NPpU YCAOBUU OOCMUNCEHUS UMRYAbCOM MarKcumansvHou amnaumyow. Ilepuod npouyecca TR
maxdice 00axceH Obimb KAK MOXMCHO KOopoHe.

f) Hcnoavzys xapaxmepucmuky «max hold» (yoepycarnue MaAKCUMANbHO20 3HAYEHUS) wymMomepa, uame-

PAIOM MAKCUMANABHBIL YPOBEHD 38YK06020 0ABACHUS L, npu caedyrouux pexcumax pabomot npubopa:

demexmop: peak (ITHUK)
epemennan xapaxmepucmuka (F, S): HEe UCNOAB3YeMCH
YACMOMHANA XAPAKMePUCMmuKa. lin (JIHMH)
nepuod uUMepeHull: > 20 c
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g) H3mepsawom skeusaseHmuoii yposeHs 38yKa 3a epemsi 1 u L npu Cae0yrouux pexcumax pabomol

axe. I u
npubopa.
OdemeKkmop. Cpedunee keadpamuyeckux 3HAYEeHUU
8PEMEHHAS XapaKmepUcCmuKka: Fuau S (6vicmpo uau medaenno)
YACMOMHAL XAPAKMepucmuKka: A
nepuoo U3MEepeHul. > 20 c

h) 3anuceiearom uamMepeHHbvle 3HAUCHUS BEAUYUH.

[Hpumeuanue— Memoduxa usmepenus 3K8UBAAEHMHO20 YDOBHA 38YKA NPU NOMOUWU WyMOMepPa, Y0081emeopsi-
wueco mpebosanusm TOCT 17187, npueedena ¢ TOCT 12.1.050.

PA3JIEJ]I ITATBIN. 3AIIIATA OT OITACHOCTEN HEXEJATEJIBHOI'O NJIU YPE3MEPHOTO
U3JIYHEHUA

IIpuMEHSAIOT ITYHKTHI OOLLEro CTaHlapTa, 3a UCKIUYEHUEM:

*36 DJIeKTPpOMarsuTHasA COBMECTHMOCTD

[IpyMeHsI0T MyHKT 001LEero craHmapra, 3a MCKIKUYEHUEM:
IlononHeHne

[IpumMevanus
1 Ilpm perreHuu rpobrneM anexrpoMariuTHo coMecTUMOCTH ObBJIACTD KOHTPOIIUMPYEMOI'O 1OCTY-

[1A cuyuraercst yactsio MATHUTHO-PE3OHAHCHOUW CUCTEMBI. UsMmepeHus HanpsKeHHOCTH TIOJS pagyono-
Mex no ['OCT 23450 cieayer NpOBOANTE BHE 3TOH 30HLI IM00 3KpaHUPOBAHHOIO NMoMellleHUsI, B KOTOPOM YCTAHOBIECHO
MATHHUTHO-PESOHAHCHOE OBOPYAOBAHMWE.

2 U3IOTOBUTEAEM MATHUTHO-PE3OHAHCHOI'O OBOPYAOBAHWA mMoryr ObITh BRIABUHYTHI Clle-
[IMaJIbHbIC TPEeDOBAHUS MO CONPAXKEHUIO €ro anmaparyps! ¢ CeThI0 NUTaHMs U apyroil annaparypou ITOJIB30OBATE-
JI4.

PA3EJ IHNTECTOU. 3AIIIUTA OT OINACHQCTEHN BOCTIIAMEHEHMA I'OPIOUNX CMECEN
AHECTETHKOB

[TpuMeHs 10T pasaen obHiero craygapra.

PA3JEJI CEABMOM. 3AIIUTA OT YPE3MEPHBIX TEMITEPATYP 1 APYI'X OTIACHOCTEHU

ITpuMEHSIOT MYHKTH! ODLUErO CTaHIApPTa, 3a HCKIIOYECHHEM:

45 Cocyasl ¥ 4acTH, HAXOASLIHECS MOJ JaBJIECHHEM

I[lpUMEHSIOT NYHKT O01LEro CTaHaapra, 3a UMCKIIOYEHUEM.

J1ONMOJTHUTENIbHBINA MTOJITYHKT

45.101 l'enueBbld KPHUOCTAT CO CBEPXMPOBOASAIIIMMH KATYILKAMHU HE CUHUTACTCS COCYIOM BBICOKOTO
JABJICHUS, €CJAW OH pacCYMTaH Ha padory npHu U30bITOYHOM AaicHUM Huxe 100 xlla. Ecau reaumeBrlit
KpHUOCTAT CIIPOEKTUPOBAH KaK COCY/l BLICOKOTO JABJICHUA, PEKOMECHAYETCS, YTOObI OH IMPOUIEST UCIILITAHUS
B COOTBETCTBUM C IIYHKTOM 45 O0LIero craHiaapra.

49 ITIpepspiBaHue 3J€KTPONATAHUSA

IIpyUMEHSIOT IYHKT OOIIEro CTaHxapTa, 3a UCKIIOUEHHEM:

JJOMOJIHUTEIbHBIC MOAMYHKThI

49.101 YCTPOUCTBO ABAPUMTHOTI'O OTKJIIOYEHUA 11O

MAI'HUTHO-PESOHAHCHOE OBOPYIOBAHME co cBepXnpoBOAAIUMM WK PE3UCTHBHBIM
MarsmroM JoJoKHO ObITh oCcHalneHo YCTPOMCTBOM ABAPUHMHOT'O OTKJITIOUYEHNWA TTOJIA.

IIpyuMepoM aBapMHHOM CHUTYalUMH, KOTJA MOXKET MOHAZOOUThLCS MCHOJIb30BaAHUE 3TOTO YCTPOHCTBA,
SIBJIACTCA BTATMBaHUE B MAarHUT YeJIOBEKa ¢ NpeAMETaMHU U3 (peppOMarHUTHBIX MATEPUAJIOB.

CornacHo 6.8.3, nnepeuncieHue cc), B OKCIINTYATAIIMOHHBIX JOKYMEHTAX nonxHa conep-
XKaThCsl UHPOPMALIMS O XapaKTePUCTUKAX 3aTyXaHUsI MArHUTHOIO IMOJIs M0CJIE€ aBAapUMHOIO BBIKJIIOYEHUS
MarHura.
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49.102 IlpepniBanme CKaHMPOBAHHUS
JOJIKHO OBITh [IpeAYCMOTpEeHO YCTpoMcTBO, no3posiouee OINIEPATOPY neMemieHHO npeKpaTUTh

CKAaHUPOBAHUE, BBLIKIIOUMB THUTAHUE KaTyIIeK FPaJUEHTHOTO0 MArHUTHOIO MOJiS W BbICOKOYACTOTHBIX
KaTylUEK.

PA3JIEJI BOCBMOMW. TOYHOCTDb PABOUMNX XAPAKTEPUCTHK M 3AILIMTA
OT NMPEACTABJISIOIINX OITACHOCTD BBIXO/JHBIX XAPAKTEPUCTHUK

[IpuMEeHSIOT IMYHKTHI OO1IEr0 CTaHAapTa, 3a UCKIIOYECHUEM:

*51 3ammTa oT NpeacTaBIfIOMMX ONMACHOCTDh BBIXOAHBIX XapaKTepHCTHK

IIprMeHsioT nyHKT 00LIEro craHaapTa, 3a UCKJIIOUYEHUEM:

51.1. He npuMeHs10T.

>1.2. He npuMeHsOT.

J1.4. He npumeHSIOT.

J1OMOJTHUATENIbHBIE TOAITYHKTDI

51.101 Paboume pexmMpl

51.101.1. O6opynosanue, koropoe MoxeT paborars B PEZKUME KOHTPOJIA ITEPBOIO YPOB-
HA

MATHHUTHO-PESOHAHCHOE OBOPYJIOBAHMHWE, koropoe Moxer paboTarh HpPU CKOPOCTH
M3MEHECHHWS MArHUTHOH MHIYKLUMHM TpagucHTHOro MarHutHoro nosig dB/dt v VIIM, npesbiiaiommx
npenennl wig HOPMAJIBHOI'O PEXWMA PABOTHI, ykazanneie B 51.102 u 51.103, no/KHO OTBEYaTh
CJCAYIOUIMM TPEOOBAHUSIM:

a) UL KaXIOro pexkMa CKaHMPOBAaHMS Ieped HAadYajJIoM HMpoHeayphl Ha 1myabte ynpasieHuss OI1E-
PATOPA nomxeH 66Th ykazan PABOUYU M PEXXUM, KOTODBIi ONpeaeiasieTCA MaKCUMaIbHBIM 3HaYe HUeM
dB/dt 11 KOHKPETHOrO CKAHUPOBAHHUS U OXMIAEMbIM 3HaueHHeM YIIM.

Coomeemcmeue mpebo8aHUIO NPOBEPSIOM OCMOMPOM,

b) ecnu 3Hayenust dB/dt wm YIIM coorBercrByior ycraHoBieHuio PEXHWMA KOHTPOJISA
ITEPBOTO YPOBHIS, suumanue OIIEPATOPA pomxHO OBITH NPHBIEYEHO K 3TUM YCIOBUSIM UETKUM
yKa3aHHWEM Ha NYJIbTE VIIpaBiaeHUus. KpoMe Toro, 10/DKHbI OBITh [IPEAYCMOTPEHBI MEPBI, 00CCIIeYHBAIOLIIHE
HayaJo CKaHWPOBAHUA TOJILKO MNpH onpeneneHHbIX geicTeusax OIIEPATOPA. DTt 3HaueHua npu 3almucu
NOJLKHBI ObITh HEOTACIUMBI OT JAHHBIX MOJY4YCHHs1 U300paXKeHMS;

C) IDOJDKHBI OBITh NPEAYCMOTPEHBI CPEACTBA KOHTPOAS U 010KMpOBKU 3HaYeHU dB/dt u/mmm YIIM,
ODECITEYNBAIOIME HEBO3MOXHOCTL NPEBBIILNECHHUS 3TUMH 3HAaYCHMSIMHM BEPXHMX IIPEIAECIIOB, JONYCTUMBIX
st PEXYUMA KOHTPOJIA TIEPBOI O YPOBHS. BT0oT KOHTPONbL OO/KEH OBITH HE 3aBUCHMBIM OT
BBeIeHHBIX OJIEPATOPOM panHbIX, Kacawoiuxcs pa3mepoB, Macchl wid nojaoxeHus ITALUMEHTA.

Obecneuernue gozmodcnocmu koumpoauposarus OIEPATOPOM npouecca ycmanoenenus PEKHMA
KOHTPOJIA ITEPBOIO YPOBHA no 3nauenusm dB/dt u/uau YIIM, a maxkxce unduxayuu 3mux 4ucio6six
3HAYEHUU Ha OUCHAEe O0ANCHbI NPOGEPAMBCS OCMOMPOM.

Coomeemcmeue omxkaouenus dedcmeumenvHozo 3Havenuss YIIM om ycmarnoenennozo (noepeuwtHocmu
ycemanoeaenus YIIM) momy, komopoe yka3ano 6 00KymeHmayuu, 00ANCHO npo8epamscsa nymem UmepeHuti hpu

MEHbleM u3 08YX 3HaueHuu: aubo npu marxcumanvHom 3nayenuu YIIM, xomopoe obecneuusaem oOaHHOe

MATHUTHO-PE3OHAHCHOE OBOPYIOBAHHE, aubo npu 3nawenuu YIIM, paenom 3 Bm/ke (cm.
51.103).

Bepxunuu npeden smoi noepewrnocmu npu pabome ¢ PEXHUME KOHTPOJIA ITEPBOIO YPOBHA

00AXCeH Obimb RPOGEPEH NYMEM USMEPEHUA NDU MEHbUEM U3 08YX 3HAUCHUU. AUBO NPU MAKCUMANBHOM 3HAYECHUU

YIIM, komopoe obecneuusaem oannoe MATHUTHO-PESOHAHCHOE OBOPY/IOBAHHE, aubo npu 3ua-
yenuu YIIM, paenom 4 Bm/ke.

Coomeemcmeue mpeboeanuro, npu Kkomopom napamemp dB/dt ne doaxcen npesviwams eepxrull npedean,
donycmumuiii onss PEXUMA KOHTPOJIA ITEPBOIO YPOBHA, nodmeepxcoaemcs uamepeHuamu npu
MAKCUMAAbHOU CKOPOCMU U3MEHeHUA 2paduesmuoe0 MazHumuo2o noas (cm. 51.102).

51.101.2. OBOPYIJOBAHHWE, xotopoe Moxer paborate B PEXVUME KOHTPOJISI BTOPOTO
YPOBH/I

MATHUTHO-PESOHAHCHOE OBOPYIIOBAHMUE, xoTtopoe MoxeT paboTaTh IIpU YUCIOBHIX
sHaueHusx dB/dt u/mnu YIIM, npenensl kotopbix cooTBeTcTBYIOT PE2XKUMY KOHTPOJIS BTOPOTO

YPOBHA, nonxuo ynonerBopsith TpeGoBaHUsAM 51.101.1 u cneayoumM JONOTHUTEIBHBIM TpebOBa-
HUSIM:

10
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a) HOJUKHBI OBITH NMPEAYCMOTPEHBI CIIeLMAIbHbIE Mephl 0€30MAaCHOCTH, 6e3 COOMIONEHUS KOTOPhIX
HeBO3MOXEH BxoI B PEZKMM KOHTPOJISI BTOPOI'O YPOBHS. D11 Mepbl I0KHBI BKJTI0YATh YKa3aH U

OIIEPATOPY o ToM, uTO yciosusi paboThl IOTEHILMAJALHO OIACHBI, U YTO OHU HEIOINYCTUMBI IS
HOPMAJIBHOTO KJIMHUYECKOTO MCIOJIb30BaHMS;

b) cnenMaibHbBIC MEPBI OE30MACHOCTU AOJIKHBI IIPEAYCMATPUBATL BO3MOXKHOCTDL BBEACHMS AAHHOTO
pexXruMa padoThl TOJBKO HA OCHOBAHUM aBTOPU3ALMM (ITOATBEPXIEHHUSA JIMYHOCTU) OTBETCTBEHHOTO
MeJULMHCKOTO pa0OOTHUKA;

C) CHEUHaAJbHBIE MEpPbhl 0€30ITACHOCTH JOJDKHBI ObITh d((PEKTUBHBIMU TIPH KAXJIOM CKaHUPOBAHUH,
[IPU KOTOPOM OKuaaeMbie 3HaueHus napaMetrpos dB/dt vnun YIIM npeBblaioT npeaenbl, YCTaHOBIEHHBIE
111 PEXXKUMA KOHTPOJIA INTEPBOI'O YPOBHAI;

d) cneuMalibHbIe MEPbI 0OE30MACHOCTH JOMXKHBI BKIIOYATh NpPUMeHEeHHe OJOKUPOBKU KITIOUOM,
KOMOMHUPOBAHHOU OJIOKUPOBKH, MPOTPAaMMHOI0 IIApoJsi Wi APYTHUX IIpeXOXpaHUTEIbLHBIX CPENICTB.

*51.102. 3awmra OT BLICOKOH CKOPOCTH U3MEHEHHUS MarHUTHOW MHAYKLVH IPaIMEHTHOTO MarHUT-
HOTO 1oJist dB/dt

Crhemytouye avanasoHsl 3HayeHud dB/dt onpenensior 1pu pabouux pexwuma, a umenHo, HOP-
MAJIBHBIM PEXHUM, PEXWUM KOHTPOJIA ITEPBOI'O YPOBHA, PEXMM KOHTPOJIA BTOPO-
['O YPOBHAL.

[Ipuy HOPMAJIBHOM PEXUMME PABOTDI amruintyaHbie 3Ha4eHUsT CKOPOCTH M3MEHEHUsI Mar-
HUTHON MHAYKLMHW TpaAueHTHOro MaruutHoro noyist dB/dt, Tin/c, aexar B ciaeayiolux npeneiax:

dB/dt < 20 rnpu t > 120 MKc;
dB/dt < 2400/t rnipu 2,5 < 1 £ 120 MKc;
dB/dt < 960 npu T < 2,5 MKC,

rae 1T — BpEMiA HMIMCHCHMHA MAaTrHUTHOM NMHAVKIUHN I'pAOUCHTHOIO I110JIgd, TO €CTb MJIMUTCIbHOCTDL

HMIYJILCA CKOPOCTHM M3MEHEHMSI MAarHUTHOIO 11081, MKC. IS CHHYCOMAAIbHBIX WJIM UHBIX HENPEPLIBHO
U3MEHSIIOLIAXCSH MEPUOANYECKHUX TpalIUeHTHBIX MAarHUTHBIX ITOJIEH 3TUM BpPEMEHEM CUMTAeTCs I1CJOBUHA
[Iepyuoga MarHUTHOrO MOJII.

JU1a 3HaueHUH T, HE NPEBBIMIAIIMX 2,5 MKC, aMIiuTyHoe 3HaueHue dB/dt onpenensiercs ponyc-

TUMbIM TETUIOBLIM IEHCTBUEM 3JJIEKTPUUYECKOrO TOKA, HABEAEHHOTO B OMOTKAHU MATHUTHBLIM IIOJIEM, B
MPEANOJIOXCHUH, UYTO OHO SBJISICTCS CHHYcOMOAIbHOK QyHKiHeH BpeMeHH. IlosToMy npu apyrux ¢dopmax
[epUoOANYECKOro MarHMTHOIO JIOJIsl, €CJIM CpeldHee KBaapaTuueckoe 3HayeHue dB/dt menee 960 Tn/c,
aMILIMTynHoe 3HayeHue dB/di Moxer Jjexars B npeaesax 960 < dB/dt < 2400/.

IIpu pabore B PEXMME KOHTPOJIA TTEPBOI'O YPOBHS amMmutyanbie 3HayeHust dB/dt u
3HAYCHMS T NPEeBbILAKOT BepxHue npeneibl 3thx napamerpos 8 HOPMAJIbHOM PEXMME PABOTHLHI

N HAXOIATCH B CACAYIOLLHHUX IIPCAC/IAX.

dB/dt < 20 npu 1 > 3000 MKc;
dB/dt < 60 000/t rpy 45 < 1 < 3000 MKc;
dB/dt < 1330 IIpU T < 45 MKC.

Jng 3HaYeHUH T, HE MpeBbIILAIOIIMX 40 MKC, aMIUIMTYAHOe 3HaueHue dB/dt onpenensieTcst momyc-

TUMBIM TEIUIOBBIM JCUCTBHUEM SJIEKTPUYECKOrO TOKA, HaBeJAeHHOro B OMOTKAHM MArHUTHBIM I10JIEM B
MIPEATIONIOXEHUH, YTO OHO ABNACTCS CUHycounanbHo pyHKkuumedt speMeHu. [loaToMy nipm npyrux dgopmax
MEPUOAHYECKOTO MArHUTHOTO IOJISI, €CJU CpelHee KBaaparudyeckoe 3HadyeHue dB/dt menee 1330 Tu/c,
aMIUIMTYaHOe 3HadyeHue dB/dt MoxeT nexartsb B nipeaestax: 1330 < dB/dt < 60 000/x.

IIpu pabore B PEXMME KOHTPOJIA BTOPOI'O YPOBHA amrumutynHeie 3HayeHust dB/dt nipeBbl-
1IAIOT BEpXHHUE Npeaeabl 3Toro napamerpa, nonycrumele i PEXAKMMA KOHTPOJIA ITEPBOI'O YPOBHA.

IIppmevyan e — CKoOpoCIb UBMEHEHMSA MAaTHAUTHOM MHOYKIIMY rpagneHTHOro mnons 20 Ti/c paccMmarpuBba-

€TCSI TAKXE B Ka4yeCTBE NpeacnbHoro 3HadeHusa aroro napamerpa st HOPMAJIDHOTI'O PEXXKUMA PABOTHDI npu
BPEMECHHU M3MEHCHHSI MarHUTHOM MHAYKLIMM T > 3 MC.

I'papuyeckoe mpencraBlIcHHE PACCMOTPEHHBIX orpanndyeHuil dB/dt B 3aBHCMMOCTH OT PEXMMOB
padorst MATHUTHO-PESOHAHCHOI'O OBOPY/IOBAHUA npuseneno Ha pucynke 102,

Coomseemcmesue mpebosanuio nposepaom nymem usMepenuil MaKcumManibHuix snauenuti dB/dt, komopoie
moxcem cozdaeame MATHHTHO-PE3OHAHCHOE ObOPY/ITOBAHHE npu ecex ycaosusax, 0onycmumbvix Ons
Kaunuvecko2o ucnonszoeanus ¢ PEXKUME KOHTPOJIA ITEPBOI'O YPOBHA. [lpu usmepernuax mazHumuas

UHOYKYUA 2PpAOUEHMHO020 MACHUMH020 NOAA 00aXCHA Obimb CUHYCOUOANbHOU Uau mpaneyeudarbHol QyHKyuel
GpemMeHu.

Huxce onucan memod usmepenus 3naqenuii dB/dt das nodmeepicdenus ux coomsememsus mpebosanHuam
Hacmoawe20 cmarnoapma.
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a) lonoaHumensuvie onpedeneHus:

usmepumensnaa kamywxa: Kamywxa manozo ouamempa, Ucnonbiyemas npu UmMeperHuisx MAazHumHou
UHOYKUUU NepemMeHH020 (UMNYAbCHO20) NOAA UAU CKOPOCMU €€ UBMEHEHUSA UHOYKYUOHHBIM MemoooM,

uzouenmp mazuuma: B nacmosiwem cmandapme — mouka eéHympu pabouez2o0 npocmpancmea mazHuma, 8
KGMOpoU ece mpu 2paduenma MAasHUMHO20 NOAS 8ce20a PAgHbL HYNI0,

paduyc 3onst pacnoaoycenun HAIIHEHTA: Paccmosanue om uzoyenmpa maznuma 0o cmoaa IHHAI[HEHTA
(6e3 nodyuiex) edonb aunut Y =X (cm. pucynox 103);

OAUMeALHOCMb UMNYALCA CKOPOCMU UaMeHeHus maznumuoi undyxuyuu dB/dt epaduenmnozo noaa (1):

JlaumenvHocms edunuuHo2o umnyavca dB/dt no yposHio nonoeumnsi amnaumyobt usu HOA0BUHA nepuoda npu
CUHYCOUOANBHOM 3AKOHE UBMEHEHUA MACHUMHO20 NOAS, U3MeEPEHHbe 8 MUuKpocekyndax (em. pucyrox 104).

**b) Hcnbimamenwvroe obopydosarue

1) H3mepumenvHnas Kamyuxa

Hamepumenwvnan kamywka 00axcHa Obimp Kpy2aou opmet, ee pasmepvt 00AHCHbI Gblmb CYUECMBEHHO
MeHbue pasmepoe epaduenmusix Kamyuiek (He Oosee 50 MM) 041 YMEHbUWEHUA ROSPEUIHOCMU YCPeOHeHUs
ePACUEHRMHO20 NOAA NO RAOCWAOU UsMepumenvHol kamywxu. Fe gabicoma ¢ 3mou e yeavto 00AXCHA COCMasaimsb
He boaee 20 % duamempa.

I C na ewmsodax uzmepumensuou kamywxu E, B, onpedensiiom no chopmyne

E=n-n rdB/dt,

2de n — YUCAO0 BUMKOB,
¥ — CPeOHUU paduyc uamepumenbHou KamyuKu, MM,
dB/dt — ckopocme uzmMeHeHUs KOMNOHEHMbL 6eKMopa MAHUMHOU UHOVKUUU, NEPREeHOUKYAAPHOU NAOCKOCHU
NONepeuHoz0 ceyeHuss KamyuKu.

Hanpumep, munuunas kamywka codepxcum 15 eumioe mednozo npogoda ouamempom 0,8 Mm, Hamo-
MAHHbIX HA Kapkac paduycom r = 235 mm u evicomoud npumepno 12 mm. 21 C na ee evieodax, pasnaa 0,200 B,
coomeemcmayem KOMNOHEeHme 8eKmopa MACHUMHOU UHOYKUUU, NEPREeHOUKYAAPHOU NAOCKOCMU NONnepe4Ho2o
ceyenuss kamyuwku, pagrou 6,79 Ta/c.

Hocmosauuyo usmepumensroli kamyuwku K = nw ré onpedeasiom pacuemubim nymem Ui npu Kaiubposxe.

OcHoeHas omHocumenvhas noepewHocms onpedenenus nocmosunoi K ne doaxcra npesviuwwams 10 %.

2) Ilpubop oas uzmepenusa 21C

[Ipubop, komopueii ucnoavdyemea ons uzmeperus IFAC, uHOyuuUpoBaHHOU 8 UMEPUMENbHOU Kamyulke,
COANCEH UMEMb BbICOKOE 8X00HOe CONPOMUBAECHUe U COCMAMOYHYI0 WUPUHY HOA0CH NPONYCKAHUS OAA RPeoom-
gpauerus ocaabnenun u uckaxcerus cuznana. Haubosee yoobno ucnonv3osams ocyusrozpagh, obecnevusaroujuu
UIMEPEHUE napamempos OOHOKPAMHBIX U PeoK0 NOSMOPAIOUUXCA UMRYAbCHBIX CUueHanos. OH doaxceH Obimb
YCMAHOGACH MAKUM 00pa3om, umobel UCKAOYUMb 31eKMpoMazHumHble Hagooku. C 35mol xHce ueabk) uUamepu-
MenbHAA KamywKa 00AXCHA NOOKAIOMAMbCA K OCUUAN0epady npu noMowu ceumot napsl nposooos, hpuiem
naouiads nemenv 0OANCHA Obimb MUHUMANBHOU (3m0O docmuzaemcs NPUMeHeHUeM mYy20 CKPY4eHHbIX npoeodoe
Man020 ouamempa ¢ MOoHKOU u3onayuett).

3) Koopdunammoe ycmpoticmeo

IIpu npoeedenuu usmepeHud credyem ucnoav3oeams KOOPOUHAMHOE YCMPOUCMB0, NO380AAIOWEe PUKCU-
pOBAMb USMEPUMENbHYIO KAMYWKY 6 mpedyembix mouKkax pabo4ezo npocmpancmea Mazruma, Komopoe 00bt4Ho
3anumaem [HALIHEHT, npu smom oce kamyuwku 004xcHa Obimb NApainenbia 6eKmopy MazHumHou UHOYKUUU
OCHOBHO20 (NOCMOSHHO20) MACHUMHO20 NOAA.

IHHpumeuanue— B kauecmese cpedcmea uszmepenus dB/dt moxwcro ucnoasvzogams muisumecaamemp, Hanpumep
Ha s¢hpexme Xoana, npu ycaoguu, wmo e20 4acmomuvie U OUHAMUYECKUE XapaKmepucmuku obecneuusaiom npogederue

UMEPeHUU ¢ OCHOBHOU OMHOCUMENbHOU nozpewHocmoio, He npesviiuarwwed 10 %, u on umeem 6biX00 018 NOOKAKOUEHUS
3anOMUHAWe20 ocuusrozpagda.

¥¥c) Hzmepenue maxcumanvhol ckopocmu dB/dt usmenenusa MmacHUMHOU UHOYKUUU 2DAOUEHMHO20
MACHUMHO20 NOAA, AGAAOWE20CA mpaneyeudanbHou QyHKyuel epemetu

Boiarouume cenepamop 6uiCOKOMACMOMHBIX KOAeOaHUU Uuau MAKCUMAAbHO YMEHbUUMb €20 8bIXOOHOU
CUCHAN C meM, YmOobbl OH He 6AUSA HA pPe3yabmambul UmepeHull.

IlIpu nomowiu KooOpOUHAMHO20 YCMPOUCMBA NOMECMUND USMEDUMENLHYIO KAMYILKY 8 paboyee npocmpaH-
CMeo MazHuma max, ymobsi 0Cb UaMepumenbHoli Kamyurxu 6sina napaineabHa eKmopy MAazHUmMHoOU UHOYKLUU
OCHOBHO20 (ROCMOSHHO20) MAZHUMHO20 NOAS.

Amnaumyder A, ... U A, .. ONPEOCAIOM KAK MAKCUMANbHbIE 3HAYEHUS MACHUMHOU UHOYKYUU 2paduenm-

HO20 MACHUMHO20 noas, Komopyio moxcHo noayyums Ha danHom MATHUTHO-PE3OHAHCHOM ObOPY-
HOBAHUH npu nopmansnbix ycnosusx ckanuposanus. Bpemena nepexoda i, t, t,, t, doaxwcnor Gbuimbs
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HAUMEHbIWMUMU U3 meX, KOmopbie 00ecneyusaomcs npo2pammubimu u mexnuveckumu cpeocmeamu U3rOTO-
BUTE/A npu ucnoav3oeanuu cmandapmubix nocaedosamenbHOCMel UMNYabCoe.

Hauame odHo8pemenHoe eenepuposane OUNoAIpHbIX UMNYAbCOB ePAOUEHMH020 MACHUMHO20 NOAS MAK -
CUMQIBbHOU amnaumydol no ecem mpem epaduenmam (X, Y, Z). Ilepemewan usmepumensvHyro Kamywkxy, Halimu
8 30He, 00biMHo 3anumaemou [TAIIHEHTOM, mouxy, 6 komopou undyuupyemcsa marxcumansuas DIAC.
3agurcuposams Kamywky 6 3mou mo4ke, 4mobvl uckao4ume 603uukrogenue I C, obycaoenennol nepeme-
WeHUuem KamyuKu 6 HeOOHOPOOHOM MAZHUMHOM NoJe.

B MATHUTHO-PE3OHAHCHOM OBOPYIIOBAHHH ¢ macnumom, cozdarowum ocesoe nonre Bz, u
2pACUEeHMHbIMU KAMYWKAMU, NPeOHA3Ha4eHnbimu 0aa obcaedosarus eceeo meaa IHALIHEHTA, mouku 6 3one
pasmewenusa HAHHHUEHTA, 6 komopuix amnaumyda dBz/dt docmueaem maxcumanibHuIX 3HAYEHUU, HAXOOAM
cAedyrowum obpazonm.

IIpeononoxcum, umo Oexapmoea cucmema KoopouHam 6bibpana max, 4mo oCb Z HANpaeseHa 600ab
OCHOBHO20 noAA (cognadaem ¢ 0CbI0 MA2HUMA), a ocb Y—eepmuxansHo (Hanpumep, Kkax Ha pucynke 103). [lpu
U3MEPEHUU MAKCUMAAbHOU CKOPOCMU UMEHeHUS MA2HUMHOU UHOYKYUU 2padueHmHio20 MacHumHuozo noasn dB/dt
IMOm napamemp 0ocmueaem MAaKCUMAAbHBIX 3HAYEHUU 8 MOUKAX, 20e KadCcoblll U3 2padueHmos OauU30K K
MAKCUMYMY U 6ce epaduenmHvlie noaa ckaadoiearomcea. O0biuHO 3mu mo4KU HAXOO0AMCA PAOOM C 30HOU
MAKCUMAALHOU NAOMHOCMU HAMOMKY KamyuwKu Z 045 epaduenma £ u paoom co CmeHKou pabovez2o npocmpan -
cmea mMazruma oaa epaduenmos X u Y.

Coenaem donywenue, ymo paccmosuue p om u3oueHmpa ma2numa 0o cmoaa nayuenma 6004b AUHUL
Y = £X (pucynox 103) mo xmce, umo u maxKcumansbhoe paccmosHue om 3moi MmovKku, Ha KOMopoM MOMCem

pacnonazamecsa nayueHm 8004b YKA3aHHbIX AURUU, Pewius pasHobedperublil npsamoy20abHbill mpeyeoabHUK,
onpedeaum Koopdunamst mouexk 6 niockocmu XY, 8 komopsix napamemp dB/dt docmuzaem maxcumanoHuix
3HAYeHUU 8 NPednoAOMCeHUU, MO UCMOYHUKU 8CeX mpeX 2paduenmubix noteld pabomarwom CUHDA3HO:

Y=X= \[p? nonoxcerue I;
Y=-X= % noaAoMceHue 2.

Imu moyKu HAxo0amca padom co CMeHKAMU KOXCYXa MAcHUMa y mopuos 2pacueHmuslx xamyuiex 80014b
AURUU ¥ = 1 X,

llpu ucneimanusax caedyem ycmanosums UMEPUMEAbHYI0 KamYWKy 6 noaoxcerue 1 u, nepemewan ee
600ab ocu /£, Haumu Koopouwamy Z  mo4ku, 8 Komopolu uudyyupyemcs maxcumanvras IAC. 3amem
yCMaHo8UMb UIMEPUMENbHYI0 KAMYWKY 8 NOA0NCEeHUe 2 U nO8MmOopuUms 3my onepayuio.

Hamepumo amnaumydnuie 3navenua AT 6 moukax ¢ koopdunamamu

PP PP
___’___}Zmu_-__j__JZm}
VR 'V

COOMEEMCMEyouilie ONUmenNbHOCMU (QPOHMA U cpe3a UMNYAvCos t;, 1, t; t, (pucynox 101). Hsmepennvie
snauenus J1C u daumenbHocmu T UMRYALCA CKOPOCMIU USMEHEHUS MAZHUMH020 noaa (1, t,, t; U ty) 3anecmu

8 NPOMOKOA UCNBIMAHUI.

**d) H3mepeHue makcumanabHou ckopocmu dB/dt uszmenenus masHuUmMHOU UHOYKUUU 2DAOUEHMH020
MA2HUMHO20 N0/AA, ABASIOWE20CE CUHYCOUOarbHol QynKyuel apemenu

Boixarowumes ecenepamop 6bICOKOMACMOMHBIX KOACOGHUU UAU MAKCUMAALHO YMEHbUUMb €20 B8bIXO0OHOU
CUCHAN ¢ mem, 1mobbl OH He BAUSAA HA pe3yabmambl U3MepeHUs.

LIpu nomowu KoopouHaMHO20 yCmpoticmea nomMecmums UaMepumenvHyro Kamyuwky 6 pabouee npocmpan-
CMB0 Mazruma max, 4mobbt 0Cb UMEPUMENbHOU KamyuKu Oblaa napansieavHa 8eKxmopy MazHumHou UHoyKyuu
OCHOBHO20 (NOCMOAHH020) MACHUMHO20 NOAA.

Omkawouums 6ce 2padueHmuble MAcHUMHbIE RNOAA, KPOMe UCCAe0yeMo20. Ycmanoeums MaKCUMAALHO
BO3MONCHBIE AMNAUMYCY U 4ACMOMY UCCAedyemo20 2padueHmuo20 noas, Komopsie 0becneuuearomes npoepam-
MHbIMU U mexHuyeckumu cpedcmeamu U3TOTOBUTE/IA npu ucnoav3oeanuu cmanoapmusix nocaedoeamens-
HOCMeU UMNYALCOS.

llepemewas usmepumenvryo kamywky, Haumu 8 30He, 00biuno 3anumaemoi [HALTHEHTOM, mouky, &
Komopou uxoyyupyemcs makcumanvuas ZC. Jaguxcuposams Kkamywky 6 smoif mouxke, umobst UCKAKYUMD
eo3nuknoeenue I C, 00ycao6aeHHOU nepemeweruem KamyuKy 6 HeOOHOPOOHOM MACHUMHOM ROAe.

B npeononoxcenuu, umo ocu epadueHmHbix Kamyuiek coenadarom ¢ 0cAmMu 0eKapmoeou Cucmemsl
Koopdunam X, Y, Z, npuduem 0Cb Z napaineavHa GeKmopy MASHUMHOU UHOYKUUU OCHOBHO20 (MOCMOAHHOZ20)
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noas, UCcAe008aHus Npoeoosm 600ab NPAMbBIX, NAPAANEAbHBIX OCU £, KOMOpbvie NPOeKmupyomcs Ha HAOCKOCMb
X, Y 6 mouku ¢ yKa3aHHbIMU HUMCE KOOPOUHAMAMU.

Jla epaduersma X: X =p,; Y = 0;

Jha epaduenma Y: X = 0, Y = p,

s epaduenma £: X = 0; Y = p.

[lepemewan uzmepumenovHyro Kamywky 6004b OCu Z 8 npedenax 30Hbl Ma2HUMa, 00bIMHO 3AHUMAEMOU
ITAITUEHTOM, natimu mouky, 6 KOmopoi Ha 6bi800ax xamywiku uxoyuupyemcs marxcumanvhas 3.

Himepump amnaumydrnoe 3xauenue BIC, xomopoe coomeemcmeyem MAKCUMAAbHOMY 3HaweHuro dB/dt
H3amepennwte 3navenun 31 C u oaumensHocmu UMnyasca CKOpocmu UIMEHEHUS MACHUMHO20 NOAS T 3aHECMU 8

RPOMOKOA UCNBIMAHUU.

Ohucaunyro npoyedypy 6blnOAHUMb 048 6CEX CUHYCOUOANbHBIX 2padUeHMHbIX noaeu.

**e) Ilpomokon ucneimanul

Ilpomoxon ucnoimanuii MATHUTHO-PE3OHAHCHOI'O ObBOPYIIOBAHHA 6 pexcume 2enepupoga-
HUS 2pAOUeHMHO20 MASHUMHKO20 NOAS, USMEHSAIWe20Cs 60 8PeMeHU no mpaneyeudasbHomy 3aKO0HY, 00AMCeH
CO0ePHCAMb CACOVIOWUE NAPAMEMPSL.

Hauboavwee amnaumyoroe 3uauenue umMnyavca epacdueHmioe0 MasHumHo20 nois (YKa3aHHoe 8 3KCHAY-

amauuorHuou doxKymenmauyuu), min/m;
Paouyc p 3onbt, 3anumaemonu HAIIHEHTOM, m;

{; (HauMenbUIee 3HaYeHue), MKC,

1, (HaumeHblee 3Ha4eHue), MKC,

t; (HaumeHblee 3Havenue), MKC,

1, (HaumeHblee 3Ha4eHue), MKC;

Himepennoe nauboaviuee amnaumyonoe 3naverue umnyasvca JFJC, B,
Hauboavwee amnaumyonoe 3nauenue ckopocmu dB/dt, Ta/c.

IIpomokoa ucnotmanuu MATHHUTHO-PE3OHAHCHOI'O ObOPYIIOBAHHA ¢ pexcume 2enepuposa-
HUA 2paoueHMHo20 MAHUMHO20 NO0AA, UBMEHSIOUec0Cs 80 BDEMEHU N0 CUHYCOUOANbHOMY 3AKOHY, OO0AMCEH

codepicams caedywoujue OauHHble:
Hauborvuee amnaumyornoe 3HQueHUe UMNYALCA ePDACUEHMHO20 MACHUMH020 NOAA (YKA3AHHOe 8 IKCNAY-

amayuorHou doxymenmauuu), m1a/m;
Paduyc p zonet, 3anumaemon HAIIHEHTOM, m;

Haumenvluee epemsa usmeHeHus MAeHUMHOU UHOYKUUU 2PAOUCHMHO20 NOAA T, MKC;

Hsmepernnoe naubonviee amnaumyornoe 3navenue umnyavca 34C, B;

Hauboavwee amnaumyonoe 3navenue ckopocmu dB/dt, Ta/c.

*51.103 3ammra ot BY u3;ydenus

B 3ToM noanyuHkre paccMatrpuBalorcsa npeaeas! YIIM npu uccnenosannu [TALIMEHTA B nenom n
npeacabl YIIM oToenbHBIX €ro OpraHos.

[IpumMeuanue — Tpebopanusa, kacaoiyecss YIIM BY wusnydyeHus, IMpeniionaraior, YTO TeMIIEPaTypa,
BJIIAXKHOCTb ¥ IIpOYME YCIOBUS OKpYyXalouleil cpeabl cooTBeTCTBYIOT pexoMeHaauusaM U3TOTOBUTEJA.

51.103.1. Ilpenenm YIIM

[IpuBoauMble HUCKe TpeboBaHMs, Kacarowuecs YIIM npu unccnepoBanuun ITAIHIMEHTA B nenowm,
NEUCTBUTENBHBI TOJILKO B TOM CJjy4yae, €CJIM TeMIiepaTypa BO3dyxa B NOMEILICHUN He npeBblnaet 24 °C, a
OTHOCHUTENbHas BAaxXHocTh — 60 %. [1s1 temniepatrypsl Boilie 24 “C Wi OTHOCHUTEIBHOMN BIAXHOCTH OoJiee
60 % npenensl YIIM npu ycraHoBsieHMH pabouux pexumMoB i uccaeaopaHus: ITIAIIMEHTA B uenom
NOJDKHB! OBITH COKpallleHbl B COOTBETCTBMHM € PEKOMEHIALMSAMU, NpPUBEOEHHBIMHU B NpHIoXeHUH BB

(obocHoBaxne TpedoBaHui 51.103). Bo3sMoxXHO N3MEHEHHE ONpeleICHUs peXuMa padboThI 110 apaMeTpy
YIIM.

[IpuMevanue — IIpu ykazanuum tpeGoBanmnit Kk YIIM BY uanyyenus npepmnoinaraercd, yro YIIM, ycpen-
HEHHas 34 JI000M OTPE30K BPEeMEHHU WiNTeabHOCThIO 10 ¢, He MEHee 4eM B MATb pa3 MNpeBRIIUACT YCTAHOBJICHHBIN
penen yepeaHeHHOM Mo BpeMeHU YIIM.

a) YIIM Bcero tena [TALIMEHTA
YIIM Bcero tena [TAIIMEHTA — 310 3HaueHue YIIM, ycpeanenHoe Ha maccy tena ITALHMEHTA
B 11€JIOM.

ITo YIIM Bcero tena ITAITMEHTA ycradosiaeHb! Tpu padounx pexunma; HOPMAJIBHBIN PEXUM
PABOTHI, PEXUM KOHTPOJIA ITEPBOI'O YPOBHS, PEXM KOHTPOJIA BTOPOI'O YPOBHAI.

1) HOPMAJIBHBIU PEXUM PABOTHI coorserctByer YIIM Bcero Tena, He IpEBBIIIAIONIEH
1,5 Br/Xr B cpenHeM 3a a10060i 15-MUHYTHBIN MHTEpPBAI.
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2) PEXHM KOHTPOJIA IHEPBOI'O YPOBHS coorBercTrByeT YIIM Bcero Tena, He MpeBAIILAIO-
et 4 Br/Kr B cpeaHeM 3a JII000M 15-MUHYTHBLIM MHTEpBall.

3) PEXMUM KOHTPOJISI BTOPOI'O YPOBHSA coorsercTByeT YIIM BCero tejia, KOTopas MOXET
npeBblIaTh 4 BT/Kr B cpenHeM 3a a1000M 1 5-MHUHYTHBIA MHTEPBAJI.

b) YIIM rosossl

YIIM ronoser — 310 3Hauenue YIIM, ycpenHeHHoe Ha BCio maccy rososbl ITALIMEHTA.

[To YIIM ronosbl ITALIMEHTA ycranosieHo asa padbouux pexuma: HOPMAJIBHBIN PEXUM
PABOTHBI u PEXXWUM KOHTPOJIA BTOPOI'O YPOBHA.

1) HOPMAJIBHBIN PEXUM PABOTDI cootBetcTByeT YIIM ronoBsl NalMeHTa, HE NMPEBBILIAI0-
uiett 3 BT/Kr B cpeaHeM 3a no00H 10-MHUHYTHBIN HHTEPBAII.

2) PEXHWM KOHTPOJISA BTOPOI'O YPOBHS coorBerctByer YIIM ronosel ITALIUEHTA,
KOTOpasi MOXET npeBbIcUTb 3 BT/Kr B cpenHeM 3a mo060i 10-MUHYTHBIA MHTEpPBa.

c) YIIM yyactka Tesna ¢ MCNoJIb30BaHMEM, HATIPUMED, CICMAIBHBIX IepeAalollMX KaTyniex

YIIM yyactka tena — 3xHayeHue YIIM, ycpenHeHHoe Ha BCIO MacCy TKaHHM 3TOro y4acTka.

ITo VIIM yyacrka Tena ycTaHOBAEHO aBa pabouunx pexxuma: HOPMAJIBHBIM PEXXUM PABOTHI
v PEXXMUM KOHTPOJIA BTOPOI'O YPOBHA.

1) HOPMAJIBHBIU PEXUM PABOTDI coorBerctryer YIIM yuacTka Tea B H0O0H €IUHMLE €ro
MacChl, KOTOpasli He TIpeBBIIACT 8§ BT/Kr B palloHEe ronoBel WM TyJoBMILIA M 12 BT/Kr B payoHe
KOHECYHOCTEM B CpeHEM 34 1000 S-MUHYTHBIA UHTECPBAJ.

2) PEZAKHUM KOHTPOJIA BTOPOI'O YPOBHIS coorBercTByeT YIIM yuacrka tena, KOTopass MOXET
MPEBBICUTH BepxHHU npeaen, yctaHoineHHbd 111 HOPMAJIbHOI'O PEXHUMA PABOTHLI.

51.103.2 Kontpoas YIIM

a) IpU HUCIOJIL30BAHUHM IEpEeaalolied KaTyIUKY ISl Tena:

- KOrja KaTylliKa /Ui Tela UCTIONB3YETCH JUIS TIOJIy4eHUS U300paKeHUs TYJIOBUIIA, CUCTEMA IOJIKHA
OCYLLECTBISITh KOHTpOIb YIIM Bcero tena;

- KOrJa KaTyllKa IS Tejla UCIONB3YETCs UISI ITOJAYUEHUS U300paXeHHus1 TOJIOBbI, CUCTEMa J0JIKHA
KOHTpoJIupoBaTh YIIM rosoBsl 1ndo YIIM, ycpeaHEHHYIO 10 YyYacTKY Teja, NoIABeprarieMycs odnyye-
HUO. B rocaenHeM ciydae npeneibl ucrnoabdyeMol YIIM uncnenHo paBHEI npenenaM YIIM Bcero rena;

- Korga KaTyluka JUJIs TeJla MCHONb3yeTcs I MOJNY4EHMS U300paxXeHUs KOHEYHOCTEH, CHUCTEMA
A0J>KHa KOHTpoJsiMpoBath wiMn YIIM nHenocpencrBeHHO TKaHu, WM YIIM, ycpeTHEHHYIO IO y4acTKy Tena,
[oABeprapoueMycs oo0aydeHU0 B nocaeaHeM. ciaydae npejaeiibl Ucrnoib3yeMod YIIM 4ucieHHO paBHBI
npeaenaMm YIIM Bcero tena.

b) np¥ UCHOJIBL30BAHUM IEPEIAOIIENA KATYIIKH 151 TOJIOBBI:

- KOTJiA KaTyllKa U FoJIOBbI MCITOJAB3YETCS AJIsI MOJIYYEHUS N300paXeHU S TOJIOBBI, CUCTEMA A0JIKHA
KOHTponuposath ¥Y1IM ronoBsi;

- KOIJa Karyuwka JJIsi TOJIOBbl MCHOJIB3YETCH UL TTONYYEHNS U300paKeHUs KOHEYHOCTEN, CUCTEMA
IOJDKHA KOHTpoauponarts ubo YIIM rvenocpeacTtBeHHO TKaHM, MO0 YIIM, ycpenHeHHyIo no yyacTKy
Tejaa, INoABeprapmeMycs oonydeHuio. B nociaegHem ciayyae npeaenbl ucnonsdyemMon YIIM uyucieHHO
paBHbi nipenenam YIIM st rofioBbI.

C) NP MCIOJIL30BAHUHU JAPYIrMX KOMOMHALMUNA IEepeaalolIX KaTyIIeK Il APYTHUX 4acTei Tesa:

- BHE 3aBUCUMOCTH OT UCITOJIb3YeMOM KaTylLIKH CHcTeMa A0/DKHA KOHTpoaupoBaTs YIIM Bcero tena
WIM y4acTKa Teja COOTBETCTBEHHO (cM. 31.103.1).

51.103.3. Unnukauug YIIM

Uumuunpyemoe yncaopoe 3HaueHUe YIIM A0/LKHO ObITh MMEHHO TEM 3HAYEHHEM, KOTOPOE KOH-
TPOJTUPYETCH CUCTEMOM.

Coomeemcmeue mpebosanulo npogeparom nymem usmepenus YIIM 00HuM u3 unoxdceHHbix Huxce chocobos.

Memoosi usmepernus YIIM oaa nodmeepucoenusa coomeemcmeus mpebosarnuim S1.103 uzeecmuul Kax
«UMRYABCHO-IHEP2EMUMECKUL MEMO0» U «KAAOPDUMEMPUMECKUTL MemMOO»:

a) JlonoanumenvHvle onpedeneHus:

Y204 OMKACHEHUA: Y204, HA KOMODbLIL OMKAOHIEMCA MAKPOCKONUYECK U 8eKmop HaMAazHUYeHHOCMU Adep
npu 6030edcmeuu Ha HUx umnysvcom BY uzayuenus;

opuenmup: Yuacmok meaa, KOmopwtid 00axcen pazmewjamscs 6 yeumpe BY xamywxu 0asa meaa,

P, oaouas 2 Huxosas mownocmv BT usayuerusn, nocmynarowas Ha éxo0 BY kamywku, xoeda oHa
HazpyxceHa mecm-obsexmom No 2;

Py mpascennan 2 11UK08as mownocms B usnyuenus, ompaxcennas om BY kamywiku, kozda oHa Hazpyicena
mecm-obsexmom No 2,

P a5 Tluxoeas mowrocme BY uzayvenus, no2aowenHasa uiu pacceannas 20e-aubo 6 cucmeme, K020a

np
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BY kxamywka Hazpyxcena mecm-obsekmom No 2. Hanpumep, 6 KeadpamypHou cucmeme, numaemol 4epes
HEeBIPEXEX0008bIU pA36EeMBUMENL, IMO RUKOBAR MowHocmys BY uzayuenusn, nodasaemas 6 IK6uUEANeHMHYIO

HA2PY3KY;
P ooma: dUcmas mowpocmo BY uznyuenus, noenowennas mecm-obsexmom No 2;
P omyurys TUcmas mowpocmo BT uznyvenus, nociowjennas nepedaiowed Kamyukou npu 00CmusiceHuly

YKA3aHH020 yena OMKAOHEHUS,

P oaonan 1+ 1UK080s mowpocme BY uanyvenus, nocmynarwouwas Ha eéxo0 B kamywku, koz0a ona
HazpyxceHa mecm-obsexmom Ne I;

P vaxcennas 1+ 1IUK08as mowgpocms BY usznyuenusn, ompaxcennas om BY kamywiku, koeda ona Hazpyxcena

mecm-o0sexmom No I;

P, pouan 1© TTuk0BAA MOWHOCM BY U3nyuenus, no2nouenHas unu paccesHnas 20e-aubo 6 cucmeme, K020a
BY kxamywrxa npakmuuecku He Hazpyxcena. Hanpumep, 6 keadpamyprnou cucmeme, humaemou 4epe3 4embi-
pexsxo0oaulll pazgemeaumensd, 3mo nukosas mowHocms BY usayuenus, nodagaemas 6 3Kk8UBANECHMHYIO HAZPY3KY,
Koeda Kkamywka Hazpyxcena mecm-obsexmom Ne I;

Bl: Huoyxuyua macnumuoit cocmasaaroweln BY nona, ucnosrszyemozo daa noayuenus MATHUTHO-PE-
SOHAHCHOI' O u3obpaxcenus u ¢ cnekmpocKkonuu.

**b) Hcnoimamenwvroe obopydosarue

Tecm-o6sexm No I

Tecm-obsexm No 1 ucnoavzyemces npu xaaubposke yen08 OmKAOHeHUs U onpedeseHuu nomeps ¢ BY
Kamyuwxe UMRYAbCHO-IHEPSLMUMECKUM MEemOOOM.

Tecm-obsexm No 1 3anoaunsemcs mamepuaniom, U3I00paMdCeHue Komopozo Mmoxcem Obimb ROAYHEHO
MATHUTHO-PE3SOHAHCHBIM ObOPYJIOBAHHEM, Ho nposodumocme mamepuana 00A#HA ObiMb MeHee
0003 Cm/m. barazodaps HU3KOU 31eKmMpuUvecKou nposodumocmu nomepu 6 o00sexme He3HA4YUMenbHbl, HYMOo
no3eoasem usmepams nomepu Henocpedocmeeino 6 BH xamywxe, obecnewueas npu smom npeHebpexscumo mansie
nomepu 6 cucmeme. Tecm-obsexm No I doaxcen umems husuyecku manvte pamepvl (N0 CPABHEHUIO C OAUHOU
eonaHbt BY uznyuenus) u xomnaxmwuyro opmy. Eco obsem Ooasxcern 6oims menee 250 ma. CoomuouwieHue
MAKCUMAAbH020 U MUHUMAABHO20 pa3mepod mecm-obsexkma No 1 He doaxcHo npegviuiams 3.

Tecm-o6sexm No 2

Tecm-obsexkm Ne 2 — smo obsexm, YIIM xomopozo onpedeasemcs umnyabCHO-3IHEP2EMUYECKUM MemO-
oom. Haepysxa ma BY xamywky, coizdasaemyro obsexmom, doaxcha Obimb maxkou e, KAK Hazpy3Ka,
cozdasaeman npu obcaedosanuu ITAIIHMEHTA. Pmu naepysku pazauvaromces oaa cayvaes YIIM eceeo mena,
YIIM conoevt u YIIM ywacmka mena nayuenma.

*¥*) OpeaHu3zauUR UCholMARUU

Hameperua nukoeou mownocmu BY usznyuenus moxcHo npogodums hpu nomowiu ocyusiozpaga, obecne-
YUBAIOWE20 UIMEDEHUE NApaMempo8 00HOKPAMHbIX U PDEeOKO HOBMOPSIOWUXCA UMNYAbCHBIX CUSHAA08 C NOAOCOU
RPONYCKAHUA, npesvlwiarowed vwacmomy BY uzayuenusn ne menee uem 6 5 pa3, u 060UHO20 HANPABACHHO20
omeemeumens, HaANPAeAeHHOCMb Komopoeo npessviuiaem 30 db.

[fpumeuarnue— fonyckaemcs nposodums usmepenus YIIM dpysumu memodamu, obecheyusarouumu nozpeul-
HOCHU USMEPEHUU He XYiHce peKOMEHOYEeMbIX HaCMOAWUM CMAHOAPMOM.

Coedunums HanpasAeHHbIL OMBEeMBUMEeNb, OCUUAA02PAD U Opyaue npubopel 0N UIMEPERUS MOWHOCMU
npu NOMOWU KOAKCUQAbHBIX AUHUL nepedavu, umeruiux eoanosoe conpomueaerue S0 Om, KaKk noKasaHo Ha
pucynke 105 uau pucynxe 106. Iloanoe 6xo0noe conpomuenerue ocyunnoepaga 00axcHo bbimo pasro 30 Om.
Ocyunnozpagh doaxcen 6bimv pasmewieH max, 4¥mobbl UCKAIOHUMb BAUSHUE KA HE20 HAB0O0K U MAZHUMHO20 NOA.

*¥*d) Memoouxa usmepenuss YIIM. Hmnynaocro-3nepeemuveckuti memod

1) Paszmecmums mecm-obsexm No | @ uzoyernmpe maznuma.

2) Ilpokasubposams yeon omxnonenusn. Honxcen 6bimb UCh0Ab308AH cmaHOapmHublil memod, obecnevu-
gaemuiti kawcovim U3IOTOBHTEJTEM (mexnuveckumu u/uau npoepamMmHuiMu cpedcmeamu), umobvl yCmaHo-
GUMb Y201 OMKAOHEHUSA, mpedyembii 043 OaHH020 86l0panmoeo muna ckarnupoearus. [lpu uzmeperuax mouHoc-
mu ¢ mecm-obsexmamu No 1 u No 2 donxncert ucnoabaoeamocs 00UHAKOBbIL Ye0A OMKAOHEHUA.

3) 3anycmumb ébipabomiy nocaedosamenvHocmu umnyavcoe BY uzayuenus ons ckanupogarnus, 6vlOpaH-
Hou Ona usmepenus YIIM. Ybeoumwcs 6 mom, umo epemsa CKAHUPOBAHUS OOCMAMOYHO 04 NPOBEOEHUS
HeoOXO00UMbIX USMEDEHUU UAU YCMAHO8UMb CKAHUPYIOWee YCmpoucmeo 6 pexcum GecKoHeuH020 NOo8mopeHus
NOCAEC08AMENBHOCMU UMY ABCOS.

4) Hamepumb nukoewili pasmax nHanpsixcenus ozubarouwieii BY xonebanuiti (npamoiu, ompadxceHHOU u
nPOHUX) 0451 KaXCO020 UMNYALCA 8 OAHHOU nOCAedo8amenbHOCmU.

5) Hsamepumo ocaabnenue MowHOCMU 6 AUHUU nepeodaqu Mexcoy Kamywkou 041 obcaedosanuss meaa u
omeemeumenem U 8 KaHane 3K8UCUNEHMHOU HA2PY3KU.
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6) llepecuumams pe3yabmambl UMEPEHUA NUK0B020 pasmaxa HanpaxceHus Upp 6 nukoeyro MouwjHocmb
P no gopmyne

P=U? /82,

ede £, — Xapaxmepucmu1ecKoe conpomusenerue Aunuu nepeoavu (6xooHoe conpomuenerue ocyuntioepaga).
Paccuumannan nuxkosas mownocms doaxcna 6sims npeobpa3o6ana 6 NUKOBYI0 MOWHOCMb, NPUBEOEHHYIO

Ko éxody BY kxamywxu ¢ yuemom Koagpuyuenmos ocaabaenus AuHuu nepedauu u koagpuyuenma ocrabnerus
HANPAeNeHHO20 OMEemeumens.

Jlna keadpamyprotu BY kamywrku

Pnaaammaﬂ = me t Uy,
P OMpaMdcerHas =P rm / Oy,
PHPGHH&H‘ = Pom /(IJZ ’
ede P, — nadarowas MOwHOCMb, USMEPEHHAs Ha 6xode omeemeumens 0CYUAL02pada,
P — ompadicerran mMOuHOCMs, UIMEPEHHAA HA 6X00€ 0CUUAI02paAPa,
P~ — «npouas» MOWHOCMDb, UMEPeHHAsA Ha 6x00e ocyuntoepada;
o — ocnabnenue MOWHOCMU (8bIDAXMCEHHOE 6 pA3aX) AUHUU nepeoavu mexcdy KamywiKou 041 meaa u
omeemeumenem,

o, — 0C1abneHue 6 KaHane IK6UBANCHMHOU HAZPY3KU.

B aunuu nepedauu ¢ paccoenaco8arHbIMU AUHEUHbIMU KamywKamu ociabaenue 6o3pacmaem 8 3a8UCU-
MOCMU OM CMENeHU paccoeracoeanus. edcmeumenvroe 0caabAeHUE O 8bIMUCAAIOM NO (hopmynre

a=oay-(R*+1)/Q2R),

ede o, — ocnabaenue npu NOAHOM CO2AACORAHUU;
R — xkosgduuyuenm cmoaueu 6onHul.

[luxosyio mowpocme P, NO2NOWEHHYIO HEHASDYIEHHOU KAMYWKOU, GbIHUCAAIOM NO POpMYyAe
P Kamyuxiu = nadarowan 1~ 1 ompawcennas 1~ * npowan I

JameHumb mecm-oboexm N I na mecm-obsexm No 2 u nosmopums onepayuu no nepequcieHusm 4) u
6) npu yene OMKACOHEHUA, YCMAHOBACHHOM panee ¢ mecm-obsexmom No |,
Hukosyro mownocms P s . ., ho210WenHYI0 mecm-0bsexmom N 2, evivucasaom no gopmyne
P = — P

obsexma nadarowas 2~ * ompawcennas 2+ npouas 2 KAmyuwxi'

uavenus P, ;00000 2 Pompascennas 2 W Prpouas 2 NOAYHERL 8 pe3yabmame U3MeEPeHUU ¢ UCNbIMAMeNbHbM
obsexmom 2, a P, ..., — koeoa BY xamywka naepyxcerna na mecm-obsexm Ne 1.

[locae 3aeepuieHus nepevuCAeHHbIX USMEpPeHUU U BbLIMUCACHUU paccHumame 3Hepeuro umnyavca BY
UBAYHEHUS, NO2AOWEHHYI0 00BeKmoM, 0ad uezo onpedeaums cpeoHee 3HAUEeHUe UMNYAbCO8 OA Kawcoou (opmbl
6 UMNYAbCHOU HNOCAE008AMEALHOCMU U HAUMU 3KBUBANCHMHYIO OAUMEAbHOCMb NPAMOYEOAbHbIX UMNYAbCOE,
UMEIOWUX me XHce YPOSBHU NUKOBOU MOWHOCMU, Ym0 U Nnocaedo8amenbHOCMb OUEHUBAEMbBIX UMNYALCO8. Dma
onepayus 0oaxcHa 0blmb 6biNOAHEHA 048 KaX¥c0020 MUNA UMRYABCOE 6 UMNYAbCHOU NOCAe008ameabHOCmU
(Hanpumep, 0ns umnyasvcos 9P ulS0P). DkeusanreHmuoie nPAMOY20abHblEe UMNYALCHL O0ANCHBL UMEMb ME HCe
NUKOBYI) MOWHOCMb U 3HEPIUI0, 4MO U oueHusaemvle umnyabcol. lIpodoaxcumensvHocms npamoy204abHO20

UMPYALCA T, 0, ONPEOCNAEMCS UHMeSPUPOBAHUeM NO 8PEMERU UMNYAbCa MAZHUMHOU cocmaeaniowel B noaa
B1 (t), npusedernoeo xk nuxogomy 3navenuw Bl  :

nUK"

Tnpmaye = I[B] (02/81 %qu] dt.

Hanpumep, umnyasc muna sinc (uau sin 6/6) npubauzumenvHo 3K8UBAAEHMEH NO 3HEPSUU NPAMOY20AbHOMY
UMNYABCY, UMEIOWEMY MY HCe NUKOBYI0 MOWHOCMb U MY XHce OAUMENbHOCMb, PAGHYIO N0A08UHE OAUMEeAbHOCMU

OCHOGBHO20 nenecmxa.
Duepeuro umnyawvca E. eviuucasrom no gopmyne
E =P

o6sexma ' ¥ npamoye -

Obwyto cpedirwio mouwpocms P, nNo2rouennyo o6sexmom, npu onpedeserHom nepuode nOGMOPeHUs

umnyascog 1R evivucasiom KaK Cymmy 3Hep2ul 6cex UMNYAbCOG, OMHECEHHYIO K HepUody UxX nOGMOpPEHUsL:
17
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Ef

P cpedn 2 ﬁ

Jlnsa nocredosamensHocmetl UMRYAbCO8, 20e nepuod Ux NoBMOPeHUs Mo4HO He onpedener (Hanpumep, 04

OOHOKPAMHbBIX NOCAECO08AMEAbHOCMEN), 00UIYI0 CPEOHIO MOWHOCMb GbIMUCAAIONM KAK CYMMY 3SHepeul 6cex
UMRYABCO8, UCNOAb30BAHHLIX NPU CKAHUPOBAHULU, OMHECEHHYIO KO 8DEMEHU CKAHUPOBAHUSA S

E )

Pcpeaﬁ = 2 _S'{

y
YIIM mecm-obsexma Ne 2 maccoi, pasnou M, eviuucasrom no gpopmyne

YIIM=P_ . /M.

cpedH

**e) Pezyasmambt usmepenuii u pacuemos YIIM 0oaxcrbr 6bimb 3aHeceHbl 8 RPOMOKOA, GKAIOMAIOWUL 6
ceba caedywujue O0anHbvle 018 Kaxc002o0 mecm-o00sexma u Kaxd#COOU UCHOAB30GAHHOU NOCAe008amMenbHOCMU
UMRYABCOB.

Mowinocms nurkoeas nadarwuias, Bm;

MowHocme nukoeas ompaxcernas, Bm;

Mowrocms nomepe 6 kamywke nuxkosgas, Bm;

IIpouue nomepu mowrocmu (nuxoewie), Bm;

Dopma umnynsca,

llapamempor umnyaoca;

Yeon (yeavt) omkaonenus, epad.,

Hozepewnocms usmepenuii mouwpocmu, %;

JaumeavHocmb 2K8UBANECHMHO20 NPAMOY20AbHO20 UMNYAbCA, MKC,

llepuood noesmoperus uMnyasco8 (8pemsa CKAHUPOBAHUS), MC;

Macca mecm-obsexkma Ne 2, ke;

Jlpyeue napamempsi, Heodxo0umoie 048 0OecneverUs1 NOBMOPAeMoOCmU pe3yAbmamos.

**) Hcneimamenvhoe obopydosanue. Karopumempuueckui memod (moavko oas YIIM eceeo mena
TTAIHHUEHTA)

Tecm-obsexm No |

IIpumernsemcsa mecm-obsexm No 1, mpeboeanus k Komopomy npueedennvi 6 5:.103.3, nepeuucaenue b).

Tecm-o06sexm No 3

Tecm-obsexm No 3 npednaznauen oaa obecnewenus Haepy3ku Ha BY xamywky, sxeusanreimnod mou
Haepys3Ke, Komopas co3daemcsa menom ueaoeeka. Obsexm KoavueodpazHou Gopmol ¢ 6HYMPEHHUM 006eMOM He
bonee 25 n doaxcer botmb 3anoaHeH 800HbIM PAcmMeopom xaopuda Hampus. B pacmeop doaxcer 6oimo dobasneH
XA0pUO MAP2aHua 8 KOHUEHmMpayuu, obecneyusarowieli maxKue 3HA4eHUs CRUH-CRUHOB020 U CNUH-PEEeMOYHO20
BPEMEHU peraxcauuu, 4moobbl UCKAIOYUMb HAOAOOeHUe CUCHAN08 A0ePHO20 MAZHUMHO020 pe3oHanca. CYyMMAPHAS
KOHUeHmMpauus 2mux coael 8 pacmeope 0oaxcHa Obimb makou, umobol 21eKMponpoeooHOCMb pacmaeopd
obecneuugasa Hazpysky Ha BY xamywxy, nodobnyro Haspy3ke Ha KamywlKy, KOomopas co30aemcsa menom
HIAIIHEHTA maccot om 50 do 90 ke, co caedyrowumu 0onycKamu.:

nO aMnaumyoHO-4acmomHoi xapakxmepucmuke kamywxu Ha ypoene 3 0b: + 15 %;

no gasouacmomuoi xapakmepucmuxe kamywku: t 20 %,
no cdeuzy uenmpanshot vacmomui: + [ %.

Tenaoeaa unepyuorHocms mecm-obosexma No 3 doaxcrna 6bimv maxou, ymooOvl hpegbliieHue e20 memne-
pamypbt Ha0 memnepamypot okpyxcarouield cpedst Ha 2 °C coxpansnrocy ¢ npedesax £ 5 % e meuenue 00H020
Haca.

H3mepenue memnepamypbi

Llas usmepenus RavanbHoU u KoHeuHou memnepamyp mecm-obsexma Ne 3 cnedyem ucnonb3oeams npubopsi
¢ nozpeuwiHocmulto usmeperus He xyxce 0,1 °C e npedeaax om 15 °C do 45 °C. IHpubopwi HeobszamenvHo O0NHCHbI
Obimb ycmouuuesbiMu Kk 6o030elicmeurc BY anexmpomacHumno2o u noCmosHHo20 mazHumuoz2o noaeu. Haubonee
HOOXOOAWUMU ABAAIOMCA CPedCcmea U3MepeHull memnepamypsl Ha OCHOBE MEPMONAPHBLIX U MEePMUCMOPHbBIX
umepumenbHoiX npeobpazoeamene.

**o) Opeanusayus uchotmanus. Kasopumempuueckuu memod

Pasmecmums o0bopydosanue 043 u3mepenus memnepamypst. 6 yOOOHOM mecme HaA YOaneHuu om
MazHuma (045 UCKAOMEHUA nozpelwtHocmell, Komopble Mo2ym 6bimb 00YCA08AEHbL MACHUMHbBIM NOAEM) MAKUM

obpazom, umobvt obecneuumsv Obicmpoe u3MepeHue memnepamypsl mecm-obsexma No 3 do u nocae
CKAHUPOBAHUA.
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Ilpu cxanupoeanuu ucnonvszoeams BY xamywky oad uccredoganus ecezo0 meaa; Koauwecmeo BY
UMNYAbCO8 OO0ANCHO 00ecnedugams GOCMAamo4Ho RPoOoANCUMENbHbIU NEpUOd CKAHUPOBAHUS A1 MO020, YMOOb!
mecm-0b6sekm Ne 3 naepencs do memnepamypst, no kpaurei mepe 6 20 pa3 npeewviuarouieli HO2pewiHoOCMb
npubopa 0oas usmeperus memnepamypol. Obbiuno 6o30deucmaue Ha obsexm ¢ meuernue 1 v npu YIIM, pasgrom
[ Bm/ke, npueodum Kk cpednemy nosgviuienuro memnepamyput 0,86 °C (0,0143 °C/mun) npu omcymcmeuu
menaossix nomeps. Hem Ooavuwie memnepamypa Hacpesa 00beKma, mem MeEHbUe RNOPeUIHOCMb UMEPEHUS
NPEBbIUEHUA memnepamypsl, HO 0oablle noz2pewiHocms, 00YCA0BACHHAS POCMOM HomMepb Mennd.

**h) [Ipouedypa usmepenus YIIM. Karopumempuueckuii memod

1) Yemanoeums mecm-obsexm Ne 3 6 uzouenmpe mMazHuma npu 8biKAOMEHHOU CUCMEME e20 npodysa.

2) H3mepumbv Ha4aAbHYIO memnepamypy 6 KaHaae MA2HUmMA U HA4AAbHYI0 memnepamypy 6 nOMeueHuu
015 CKAHUPOBAHUAL.

3) H3zeneub mecm-obeekm No 3 u mpu pasa nepegepHymb €20 011 YPAGHOBCUUBAHUS MmeMnepamypusl no
gcemy 00semy.

4) Hamepume nauanrvuyrw memnepamypy 1, mecm-obsexma No 3, eégeds eHympb €20 uUmepumensHbiu
npeobpazoeamens. Hauanenas memnepamypa 6 MazHume COANCHA OMAUYAMbBCA OM memnepamypuvl mecm-00e-
ekma 1, ne 6onree wem na 1 °C.

5) bBuicmpo sozepamume mecm-obsexm No 3 6 uzouenmp macHuma u homecmums 6HYMpb €20 Mecm-
obsexm No 1.

6) Ilpokasubposambe y201 OMKAOHEeHUA. [oaxceH 6bsimb UCROAB306AH CMAHOAPMHbIE Memood, obecnevu-
saemoid Kaxcoum U3ITOTOBHTE/TEM (mexnuueckumu u/usu npoepammHibiMu cpedcmeamu), 4mobbt yCmano-
gUMb Y201 OMKAOHEHUA, mpebyemblu 043 0AHHO20 8blOPAHHO20 MUNG CKAHUPOBAHUA.

7) Ilpockanuposams mecm-o00seKxmsi ¢ 0OCMAMoO4HbIM, 041 obecneeHus mpebyemou MmoHHOCMU Umepe-
Hul, koaunecmeom BY umnynvcoe [cm. 51.103.3, nepeuucnenue g)/.

§) H3zeneuv mecm-o6sexmol U3 MAZHUMA U U3Mepums KOHetHyl0 memnepamypy 1. eHympu mecm-00s-
exma No 3 nocae mpexKpamuoeo e2o0 nepesepmuiéarus.

Ecau T,— 1,< 2 °C, akcnepumenm caedyem npodoaxcums, 603epamue mecm-o6seknst 6 KaHan MazHuma
U 80300H08UE CKaHUuposarue. [l obecneuenus mpebyemol moyHoOCmMu 8pemMs U3Meperuss memnepamyput caedyem
gbidecms U3 oOueco epemeru uccaedo8anull.

H3mepumb KOHeHHbIe MEMNEPAMYPbI 8 U30UEHMpPEe MACRUMA U 6 NOMeWEeHUU 015 CKAHUPOB8ARUS.

Ecau memnepamypa e nomewenuu uau ¢ macHume usmensemca bvicmpee, wem na 0,5 °C 3a 1 4,
IKcnepumenm oonxcer 6bimb NOBMoOpeH npu bonee cMabUAbHbIX MEMNEPAMYPHLIX YCAOBUSX.

Duepeuro E, Hxc, noenrowennyro mecm-obsexmom No 3, gviuucasiom no gopmyne

E:M'C'(Tf‘—"yj)}

ede M — macca pacmeopa, ke;
c — ydeabHas menasoemkocms pacmeopa, Hwc/(ke - "C).

Cpedurwro mowHocms P, Bm, 3a nepuod ckanuposarnus t, ¢, eviducaiiom no gopmyne
P = E/t.
Teticmeumenvhyro YIIM mecm-ob6sexma Ne 3 eviyucasrom no ghopmyne
YIIM = P/M.
Kaxcywyrca YIIM ... estuucasiom no copmyne
YIIM, .. = P/M
2de M

g — MACCA Mena, Modeaupyemo2o mecm-o06sexkmom No 3 (6 npednosoxcernuu, 4ymo 0ocmogepHoCcmb
MaKo20 MOOeAUPoBaruUs NOOMBEPHCOEHA 8 X00e HE3AB8UCUMOU NPOBEPKU).

**) Pesyasemamul uzmeperull u pac4emos 00ANCHbL Obimb 3aHECeHbl 8 NPOMOKOA, BKAIOHAIOWUN CAedyio-
wiue dauHbie:

Hauanvnas memnepamypa mecm-obsexma No 3, °C;

Koneunaa memnepamypa mecm-obsekma Ne 3, °C,

Hauanvnas memnepamypa e xanane machuma, "C;

Koneunas memnepamypa 6 xanane masruma, C;

Hauanenas memnepamypa 8 nomeuieruu ors ckarwupoganus, “C,

Koneunas memnepamypa 6 nomewienuu oaa ckanuposanus, C;

Macca mecm-ob6sexma Ne 3, ke;

Macca mena, modeaupyemoeco mecm-odsexmom No 3, ke,

meaa’
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Emxocmv mecm-obsexma Ne 3, a;

Tabapumut mecm-o06sexma No 3, m;

Xapakmepucmuxu BT umnyancos,

[Tepuod noemopenus umnyiaocoe (TR), mc,

Ilepuod sxa (TE), mc,

Koauuecmeo cpesos,

Koauuecmeo 3xo,

Obuiee spems CKAHUPOBAHUA, C,

Yeon omkaonenus, ucnonv3o8ankvil npu UCCAE008AHUL, 2pal;

Hpyeue napamempot, Heobxo0umbie 043 0DeCHeYeHUss NO8MOPAEMOCMU,
[Toepewnocms, mun npubopa, Umeparouieco memnepamypy, U €20 MeCMoNOA0NCEHUE 60 BPEMA USMEDEHUA.

PA3JIEJI IEBATBIV. HEHOPMAJIbHASL PABOTA U YCJIOBYS HAPYIIIEHUS;
MCIIBITAHUS HA BO3JEVICTBME BHEIITHUX ®AKTOPOB

IIpumeHs110T pasnesa ofbLIero cTanaapra.

PA3JIEJI TECATHIN. TPEBOBAHUS K KOHCTPYKIINU

[IpUMeHSI0T MYHKTHI OOLIETrO CTAHAAPTA, 32 UCKITIOUYECHUEM:

59 KoOHCTPYKIMA M MOHTAX

[IpyMeHAIOT MYHKT OOILEro CTAHAAPTA, 32 UCKIIOUEHHUEM:

JIONMOMHUTENbHBIA NYHKT:

59.101 KpunoreHHble XXUAKOCTHA U Ta3bl

MATHHUTHO-PE3SOHAHCHOE OBOPYIAOBAHWE co ceepxnposogsauiuM MarHUTOM AOJIKHO

OBLITH OCHAUIeHO IpHbopaMM IJist KOHTPOJS YPOBHSA KPHOTCHHBIX XUIKOCTEH.

Pucynox 101 — PopMa UMIIYJILCOB OHUIIOAPHOIO rpai¥eHTHOIO MAarHUTHOTO T0JIs
[pY U3MEPEHUSIX aKyCTHYECKOro 1liyMa v CKOPOCTH U3MEHEHMs rpaiUeHTHOro
MarauTHoro nonasa dB/dt
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dB/dt, Tn/c

10241/

| Iln/// >

10° 10 10% 1, mxc 10°

10

I — PEXUM KOHTPOJA BTOPOI'O YPOBHA,
2 — PEXUM KOHTPOJA TTEPBOI'O YPOBHA;
3 — HOPMAJILHBIM PEXHUM PABOTELI

PucyHok 102 — Ilpenenbl CKOpOCTH MU3MEHEHUS MarHUTHOW UHIYKUIWH
rpaiMeHTHOr0 MarHuTHoro mosasa dB/dt

NONOXEHMUE 2 NONOXEHMUE 1
KATYLLKW KATYLIKA
Y
_ M3OLIEHTP
X . - MATHUTA
S0/
7 CTON
ALMEHTA

PucyHoxk 103 — llonoxeHua n3MepUTENbHON KaTYIOKN py uaMepeHuax dB/dt
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a) B0O3MOXHbIC 3aKOHBI U3MEHEHHUS BO BPEMEHU IpalMCHTHOrO MAarHWTHOTO T10J15.
b) CkopocTh U3MeilieHHsI BO BpEMEHY I'PAJIMEHTHOr0 MarHuTHoro mnosjast dB/dt.

Pucynok 104 — Bunpi BpeMeHHBIX 3aBUCUMOCTEM MariMTHOM WHAYKUMM TPANUEHTHOTO HOJs
H CKOpOCTH ¢e u3MeHeHusa dB/dt

NyHna nepagadm

4+ [layHanpas- |

| BY yeunuTents NEHHbIN
[ MOLWHOCTK OTBETBU- pa3seTeu-

TélNb

Tellb

Kanan 3kBUBaneHTHON

Harpyak

P nagasoiLan

P OTPEXKOHHAR |

Ocuunnorpag:

[ITpumedaHnue — Ha cxeme He NpuUBEACHBI COMIACYIOIIME HArpy3kKy Ha BXone ocuwinorpada.

PucyHok 105 — Cxema usmepeunit YIIM kBagparypHo# KaTtyllKH UMIOYAbCHO-3HEPTETHUECKUM METOAOM
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[syHanpaa-
NEHHbIA BY
OTBETBU- KaTywika

Tellb

BY ycunutens
MOLUHOCTU

Pﬂﬂﬂalﬂll.l.ﬂﬂ

|

Ocuunnorpad

p

OTPAXEHHAR

IIpumMmeuvwanue — Ha cxeMe He IpUBEIEHBI COTNACYIOIUME HArpy3KU Ha BXojJe oclitorpada.

Prcynox 106 — Cxema nsMepennit YIIM nuneiiHoit XaTyikyi UMIYIbCHO-DHEPTETHYECKMM METOIOM

MPUWJIOXEHWE L
(CTIpaBOYHOC)

HopMmaTuBHLIE CChLIKH

B HactosuieM cTaHIapTe UCHOJIL30BAHDI CChUIKM Ha CIACOVIOLIUE CTAHAAPTHI:

[OCT 12.1.006—84 CucrteMa ctaHaapToB O€30IIaCHOCTH TPYaAa. SAEKTPOMATHUTHBIE MO paauovyactorT. Jlo-
[IYCTAMDbIC YPOBHM Ha paboyux MecCrax M TpeOoBaHUS K IPOBEIeHHUIO KOHTPOA

[OCT 12.1.050—86 Cucrema ctanpaptoB O¢3onacHocty Tpyna. MeToasl M3MepeHMs iiyma Ha pabouunx
MecTax

FOCT 17187—81 lllymomepsnl. O0uive TexHuyeckue TpeboOBaHUI U MeTOALI MCIIBITAHUA

[OCT 234350—79 Papuonomexu WHIYCTPHAJIBHBIE OT NMPOMBILUUIEHHBIX, HAYYHBIX, MEIUUMUHCKUX U OBLITOBBIX

BbICOKOYaCTOTHBIX YCTAHOBOK. HOPMEI ¥ METOJibI U3MEPEHUN
[OCT 30324.0—935 (M3K 601-1—88)

TOCT P 50267.0—92 (MBK 601-1—88)
Oe30I1aCHOCTH

[OCT P MBK 601-1-1—96 M3nenusa mequuuHckKue snexkrpuueckue. Yactes 1. O6ime tpeGoBaHus Oe301ac-
HOCTH, 1. TpeboBaHus 0€30MaCHOCTA K MEAUIMHCKUM 3JIEKTPHUUYECKHM CHCTEMaM

TOCT P 50948—96 CpencrBa otobpaxeHuss HH(pOpMAllM¥M UHAUBHIVAJIbHOIO I10Jh30BaHUA. O0OLIME 3ProHo-
MUYecKHe TpeboBaHMUsA U TpeOOBaHU 6e3011aCHOCTH

MOK 788—84* Paguonorusa MeauuuHckas. TepMUHONOTHS

MBOK 804—85* LilymoMeprl HHTEIPUPYIOLIHE

Y 174277 CanuTapHBIC HOpMBI U HpaBWwia paboTbl B YCJAOBUSAX BO3IEHCTBUA HOCTOSHHBIX MAarHWTHBIX
MOJIEH

CanllnH 2.2.4/2.1.8.055—96 BnexTpOMarHUTHbIE U3JydeHUs pajuodacToTHoro muamaszoHa (ODMHU PY). Ca-
HUTAPHBIE IPABUIA U HOPMBI

CH 2.2.4/2.1.8.562—95 Illym Ha pabouux MecTax, B INOMEILEHUIX XWIbIX, OOIECTBEHHBLIX 30aHUI U Ha
TEPPUTOPUH XKWU/IOHU 3aCTPOUKU

CH 2.2.4/2.1.8.583-—~96 Uuppassyk Ha pabodux Mecrax, B XWIbIX ¥ OOLIECTBEHHBIX INOMEILUEHUAX U Ha
TCPPUTOPHH KWIOM 3aCTPOUKN

HM3nennst MeaMUMHCKME anekrpyueckue. Yactes 1. Obumne tpedoBaHuUs

* MexnayHapoaHsie craHnaptsel — Bo BHHUHMKM TNoccranpapra Poccuu.
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MMPUITIOKEHHUE AA
(CrIpaBOYHOE)

IIpuMeps! npeaynpexaaompx U 3anpemanimux 3HAKOB

el —

il R — -

penynipexnaounii 3HaK:

CuibHOE MarHUTHOE MoJe

| .
Hpenyrnpexaaominil 3HaK:

BricokouacToTHOE 371eKT POMarHUTHOE IIOJE
i

3anpeiaiuni 3HaK:

AKTUBHBIC UMILIAHTATHI.
MeTta/uipyecKye MMIUIAHTATh]

el i — = e L . ik

3anpeliaoiuMi 3HaK:

He3akpenneHuble QeppOMarHuTHbIC ITPECIMETDI

Y . N P

| 3arpelalollni 3HaK:

MeppOMArHUTHLIE UHCTPYMEHTDI

= -

Janpelaniinii 3HaK:

DeppOMarHUTHLIC TedeXKH
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INPHUJIIOXEHHUE BB
(cnipaBO4HOE)

O0ocHOBAHKE TEPMHMHOB ¥ TPeDOBaHMII HACTOSNIEr0 CTAHAAPTA

Hwxe npuBeneHb! NMOSICHEHMST K HEKOTODBIM CIIeM(PUYCCKUM TEPpMHUHAM, [IPUHATBIM B HACTOAILEM CTaHaapTe,
¥ 00OCHOBAHUE psiJa €ro TpeboBaHUMN.

IT1 2.10.104 TIPOJOIXKUTEJIBbHOCTb CKAHUPOBAHWA

Hactosiuui TepMHH o3Ha4vaeT BpeMsi, HEMOCPEICTBEeHHO IOTpadyeHHoe Ha cOop JaHHBIX. 3JHAHHUE DTOro
[mapaMeTpa HeoOXOAMMO I pacueTa MOINOLICHHOM SHEPIMH BbICOKOYACTOTHOTO J3JACKTPOMArHMTHOIO IOJA.
Touynniit pacuetr I1POJOJIXKUTEIDHOCTHU CKAHUPOBAHWS koukpernoro ITAIHMEHTA npm nepnoauyec-
KoM (byHKUMH BKIIOYCHHUS peXMMa cbopa JaHHbIX MOXET NPeIACTaBISITh U3BECTHYIO TPYAHOCTL. B Takux ciyvasax
¢ ueabio odecnedenus 6esonacHocTH [TAIIMEHTA nonyctum pacuetr [TPOAOJIZKUTEJIBHOCTHW CKAHHMPO-
BAHW?/, B xoTophifi 3aI0XXKEeHO YCAOBUE peaiM3any CaMOro XOpOTKOro Nepuoaa, BO3MOXHOIO Ui AAaHHBIX
0OCTOSTEIbLCTB.

IT12.10.105 MATHUTHO-PESOHAHCHOE OBCIEJOBAHUE

MATHUTHO-PE3OHAHCHOE ObBCJIENOBAHMWE o0svHO BkJIIOUYAET B CeEOS Oosice YeM OOMH LUKJI cOopa
AaHHbIX, Kaxaslil ¢ npeackaspiBacMoil [IPOHOJIKUTEIBHOCTbIO CKAHHUPOBAHHWA.

I12.12.101 MATHUTHBIN PE3OHAHC

Asnenue sacpHoro MATHUTHOI'O PESOHAHCA BO3HHKACT, €CJIA YAaCTOTa 2JIEKTPOMAarHUTHOIO U3JTyYeHUs,
BO3IEMCTBYIOLLEr0 Ha aHCaMbDAb aTOMHEBIX SEp, KOTOPbIe NOMELICHbI B [TOCTOSIHHOEC MArHUTHOE I10JIe, COBIIANAET €
yacroToil npeueccuun (JlapMopoBOM 4aCTOTON) 3THX sAep B JAHHOM MArHUTHOM TOJIE.

I12.12.103 YAEAbHASA ITOIJIOILIEHHAA MOILHOCTD (YIIM)

YIIM 3asucut ot vacrorst B usnyueHus (B nepBoM NpUONXKCHUM OHA TIPONOPUHOHATBHA KB/APATY YACTOTHI ),
(bopMBI U KOJAUYECTBA BBICOKOYACTOTHAIX MMIYJIbCOB, JIMTEALHOCTH M 4YAaCTOTH! ITOBTOPEHHMS UMIIYJILCOB, a TAKXKe
THIIa BHICOKOYAcTOTHOM KaTyiIKH. BaxHbpiMU OModu3nYecKUMU (PaKTOPAMU SBISIIOTCA: JICKTPHUYCCKAs IIPOBOIUMOCTD

OMOTKAHH, ee IUIOTHOCTD, MCCaeayeMast aHaToMudecKass o61acTh; Tl OMOTKAHM (HaNIpUMeD, 110 cTeleHU nepdy3nm)
n macca tena [TAHUEHTA.

[12.12.105 CKOPOCTb USMEHEHHWSA MATHHUTHOI'O [10OJIA (dB/dt)

CKOpoCcTh M3MEHEHMs] MAarHUTHOH MHIAYKIIMHM BO BpPEMEHHU SBIACTCA BaXHBIM ITOKa3aTesleM IIPH ONpeacJeHHH
rpaHuiL, 0€30MacHOCTH, TaK KakK MO 3aKOHY 3AEKTPOMArHUTHOM WHAYKLMM H3MEHSIOUIMecs MarHWTHBIC MO MHIY-
uupyiot B Teje HHALLMEHTA snekrpuyeckye nosist 1 BUXPEBLIE TOKH.

[12.12.107 MEINIIMHCKOE HABbJIKOJIEHHUE

MEANIHWHCKOE HABIIOJIEHHWE tpebyer xBammbHULIMPOBAHHON OLEHKH MEAMUHMHCKHUM CIEUHATHCTOM,
uMmeroiMM onelT MATTHHUTHO-PESOHAHCHDbLIX OBCIEJOBAHKWH, cooTHoMIeHUsT pUCK/TTONb3a AJid JAHHOIO
KOHKpPETHOr0 00CeA0BaHU; RONYCTHMO TaKXKe 3aKIoueHMe MeHee OonbITHOro Bpaya, uro ITALHMEHT oreevaer psaay
O0bEKTUBHBIX KpHUTepHeB, ChOpMYJIUPOBAHHBIX KBATM(UUKPOBAHHLIM CIEUUATIMCTOM OTHOCHUTEIABHO COCTOSIHUS
IIALIMEHTA u napamerpoB ckanupoBaHus. 1lpy MEJVMIIMHCKOM HADBIIOAEHWHM Moxer norpeboBarbes
MHCTPYMEHTAAbHBIA MOHHUTOPHMHI Pusnonornyeckoro cocrosuus [TAIUMEHTA (uaMmepeHune 4acToThl cepACUHBIX
COKPaIUCHUH M apTepHaJbHOIO JaBIEeHUsI, /eKTpokapanorpadus, OKCUMETPUA U T. A); CM., OJHAKO, Mepbl IPEao-
CTOPOXHOCTH, YKa3aHHbIE B 6.8.2, nepeuricienune bb).

[T 6.8. DKCILTYATALUMNOHHBLIE JOKYMEHTBDI

[Tomumo 0ObMHBIX TpeOGoBaHMi, kacalomuxcss mMoHtaxa MAITHUTHO-PE3OHAHCHOTI'O OBOPYIAOBA-
HWA, cieayer yynThiBaTh BO3IMOXHOE BIAWSHKE PACHOMOXEHHBIX BOJIM3U HEro 0ObEKTOB HA OAHOPOJAHOCTh MArHHUT-
HOTO TTOJISI, @ TAKXKE BIMAHHUE CO3AABAEMbIX UM MalrHUTHBIX II0JEM pacCessHUS Ha apyroe obopyaoBanue. IlocTogHHOE
marHuTHoe nose, co3gapaemoe MAIHUTHO-PE3OHAHCHBIM OBOPYJ1OBAHMUEM, MmoxeT oka3wiBaTh CHJIBHOC
MpUTATUBAIONICES HU/WUNM Bpalawillee AeWCTBHE Ha (GeppOMarHWTHbie MacChl BHYTPM M Ha IMOBEPXHOCTH Tela
INMAHUWAEHTA ywnm BOAM3K Marnvra.

BrIcOKO4acTOTHbIE 3jeKTpoMarHurHeie noss, codgasacMbie MATHUTHO-PE3OHAHCHLBIM OBOPYAOBA-
HHWUEM, Moryr BO3oeHCTBOBaTh Ha OnMU3Nexalye TeXHUYECKHE CPCACTBA, a TAKXKE Ha 3NIEKTPOHHBIE ITPUOODH
[TAOUEHTOB, OITEPATOPOB win apyrux juil, Haxogasdwpxcsa Hegaieko ot MATHUTHO-PE3OHAHCHOI'O
OBbOPYIOBAHNA.

[16.8.2. MHCTPYKILHUU 110 3KCIIITYATALHNUU

Nucrpykiun no axkcrutyatauun MATHUTHO-PESOHAHCHOI'O OBOPYAOBAHWS, cocraBiaeHHbIC B
COOTBETCTBMU C HACTOSALIMM CTaHIAapTOM, MrpaioT BaxHyl poiib B obecrieueHuy 110JIB3OBATEJIA Heobxoaumon
MHPOPMALIKEIA.

OtBocuTenbHO 6e3onacHocTy [TAIIMEHTOB a1t noKyMeHThl BODKHBI COASPXKATh CNEUMaIBHYIO HHDOPMALIYIO
0 MeToniax oToopa U npeneapurenasHoro obcneporanusa ITAIIMEHTORB u metopukax MEJTUITMHCKOTI'O HABJTIO-
JAEHNUSA ITAHUEHTOB npu ncnonszoBanuy MATHUTHO-PESOHAHCHOI'O OBOPYAOBAHMA B KOoHTpONH-
PYEMBIX PEXMMaX padoThl, 4 TAKXKE O Mepax SKCTPEHHOW MEAMIIMHCKOM NMOMOIUM (IIpH HEODXOAMMOCTH ).

Yro xacaercsi 0e30MacHOCTH OOCHYXMBAIOWIEr0o MEPCOHANIA, aHAJOTMYHBIE AOKYMEHTHI INOJKHBI COACPXATh

CIICLIMaANIbHYI0 MHPOPMALIKIO 00 00pallcHUH ¢ 3JIEKTPOHHBIM 000pYIOBAHUEM M/WIN METAJUIMYCCKUMU TIpeAMETaMu
B 30OHE KOHTPOIUPYEMOTI'O JOCTYIIA, a Takxe 00 UCITONB30BaHUM KPUOTSHHbIX XXKUAKOCTEN U ra3oB, €ClU
B MATHUTHO-PESOHAHCHOM OBOPYJIOBAHHWH ucrionp3yeTcs cBEpXIIpOBOOSUINIT MarHur.
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I1 6.8.2, nepeunciienve aa) OTbBOP [TALIMEHTOB

MATHUTHO-PEBOHAHCHOE OBOPYIOBAHMWE cozpaer nocrosiHHoe MarHuTHOE IIoJie, TpalueHTHOE
[epeMeHHOE MAarHUTHOE IOJIE U BBICOKOUACTOTHOE 3JICKTpPOMAarHuTHoe rose. [locTtosinHoe MAarHUTHOE MOJIE MOXET
ITPOM3BOANTDL CUILHOE MEXaHUUICCKOE BO3AeHCTBHE (CHia BTITMBAHUS M /WM BpallaloUIUil MOMEHT) Ha MpeAMETb] U3
beppoOMarHUTHEIX MaTepuasioB. I pagueHTHOE NTEpeMEHHOE MArHUTHOE 110JI¢ ¥ BHICOKOYACTOTHOEC 3JICKTPOMArHMTHOC
(JOJIe MO 33aKOHY ICKTPOMArHUTHOU WHAVKUMU BO3BYXKAAOT 3INMCKTPUUYESCKUE MONSA, KOTOPhIE MOIYT HarpeRaTh
METaJUTMICCKHUE NPEIMETh U OMOTKaHM BCAEACTBUE MPOTEKAHUS 10 HUM BHXPEBbIX TOKOB M, CAMOE IITaBHOE, CO3aBATh
3JICKTPOMArHUTHBIE MOMEXM paboTe pasIMUHBIX 3JEKTPOHHBIX YCTPOMCTB, B TOM YHCIC KAPAUOCTUMYISTOPOB.
[ToussTHO, UTO CTEeeHb Harpesa OMOTKAaHEH Y pacrio/IOXEHHBIX B TEJIC YEJA0BEKA METAUIMUYCCKNX MIPEAMETOB 3aBUCUT
OT BpeMEHU U MHTCHCUBHOCTH BO3ICHCTBMS.

W HopoaHble Tes1a MoryT Takxke yxyawarts xapakrepuctiku MAITHUTHO-PEZOHAHCHOT O ObOPYHOBA-
HUS. Metannudeckude mpeamMeTbl, norjaoliasd 4YacTb 3HEPruu MHEPEMEHHOr0 MArHUTHOrO M BBICOKOYACTOTHOTO
JIEKTPOMATHUTHOrO IOJeH, UCKAXAIOT 3TH IOJiA ¥ BAMSIOT Ha paboTy reHepatopoB. Kpome Toro, peppoMariinTHbIe
MAaCChl MCKaXalT OFHOPOJHOCTE ITOCTOSIHHOTO (OCHOBHOIO) MAarHUTHOIO TOJiA.

{Iostomy cuutaercs, yto MATHUTHO-PE3OHAHCHOE OBCJIIEAOBAHMWE nporusonokazado ITALIMEH-
TAM ¢ MertamnuyecKMMHM MMIUIAHTaTaAMM WM HUMILTaHTaraMU C SJICKTPHYECKUM, MArHUTHBIM U MEXAaHMYECKHM
yIipapneHyeM (HaripuMep, kapauoctumyaaTopamy), a takke [TALIMEHTAM, xoropele MOAKIOUYEHB K HAPYXHBIM
CUCTEMAM XU3HeoOeCnedeHN ¢ 3NEKTPUYECKUM, MATHUTHBIM U MEeXaHUYECKHM YIIPaBJICHUEM.

Ckanupposanue rnporuponokaszaHo JIALIMEHTAM ¢ zaxumaMuy mias aeycHUsT BHYTPUUYEPEIIHOrO aHEBPU3MA,
CCNY Bpad CYMUTALT, UTO 333KMM BhITOJIHEH U3 MCTALIIOB.

Ocobnie npenocropoxHoctH rpu otoope INALIMEHTOB s MATHUTHO-PE3OHAHCHOI'O OBCIIEIO-
BAHWS tpebyiorca B cneayoomux ciyyasx:

- ecmu [TALIMEHTY uMmmmanTupoBaHbl XMpyprudeckue (reMocTaTHdecKyie) 3aXXnumbl WIM APYTHEe U3IEIus 13
META/UIOB M OCODEHHO U3 (beppOMArHETUKOB,;

- ecnm B teno HTALHHMEHTA B cuay ero npodeccum win Byia ACATESILHOCTH MAM MO ZPYTUM TIPUUMHAM MOT
CJIY4alHO MonacTtb GEpPOMArHUTHBIA VK ADYTOM METUUTUMECKUI TIPEIMET;

- eCJIM peub UACT O HOBOPOXKISCHHBIX MW MIaIcHUaX (Ul KOTOPHIX IIPU BPEMEHHU, HEOOXOAUMOM Id cbopa
JaHHBIX, HEC obecrieunMBaeTcst TpedyeMast 0230MacCHOCTD);

- ecau y [TAUMEHTA nMeerca noCcTOSIHHO HAHECEHHBIM MaKUsIXK B OOJACTH 7ia3 WIM I'PUM Ha JIULE (MOXET
BO3ZHUKHYTh CUJIBHOC Pa3ipaxeHue BEK);

- ecnn v HHAILMEHTOB HemocrarouHo 3¢ppekTMBHO paGoTaeT cUCTeMa TEPMOPEryJIupoBaHug (HanpuMep, v
HOBOPOXACHHDLIX, V MJIQACHLICB, POAUBLINXCA C MaJbIM BECOM, Y HEKOTOPBHIX OHKOJIOTHYECKAX OOJbHBIX);

- ecnu [TALIUMEHTY umMmanTuposaH npoTe3 cepAeYHOro K/anaHa;

- pepeMeHHocTh: crenedb 0e3onacHocTy MATHUTHO-PE3SOHAHCHOT'O OBCHEAOBAHWA s amM6puo-
Ha K yTpOOHOTIO IVI04a OKOHYATE/bHO HE YCTaHOBACHA. B KaXI0M KOHKPETHOM CiIy4yace TpeOyeTCAa KBATUPHUILIMPOBaHHAS
OILICHKA (¢ YYCTOM @IbTEPHATHUBHBIX PCUIEHWN) OMBITHOrO CrICLHaNUCTa, NMPEBHILIACT JIM 3HAYUMOCThL 3TOI'0 MCCIICNO0-
BaHUS OXWAAEMYIO CTCIICHb DPHCKA.

[T 6.8.2, nepeuucaenune bb) YPOBHU MEAULMUHCKOIO HAGJIAIOAEHWA [TALIMEHTOB

Oco0ble Mephbl IMPESAOCTOPOXKHOCTH IPU ITPOBEACHUU 00CNEeI0BAHUSA C TOUKU 3PCHUS HEOOXOAMMOCTH MEAULIMH~
CKOT'O KOHTPOJIS TIPHHUMAIOTCH B CASAYIOUIMX CIIyYastX:

- ecnyn y ITAIIMEHTA noBbilileHHast BEPOSITHOCTb OCTAHOBKU CEPALIA;

- ecnu vy HHAIIMEHTA B0O3MOXHO pasBUTHE IPUCTYIIOB WK PEaKUHM K1ayCTpo@POOMH,;

- B otHowreHuu [TALUMEHTOB, cTpajaommx cepacuHoM HEAOCTATOUHOCThIO, JIUXOPAaJOYHbBIMH COCTOAHHUSIMU
¥ HEJOCTATOUHbIM TIOTOOTACICHNEM;

- B oTHowleHuH ITAIIMEHTOB, Haxomsumxcst B 6ecco3HaTE/IbHOM COCTOSIHUM, C HEYPABHOBELIECHHOW TICUXU-~
KOH; npebbIBAIOMX B CHIILHOM 3MOLIMOHAJIBHOM DAaCcCTPOMCTBE, & TakXke OOJILHBIX, ¢ KOTOPbIMM HET BO3MOXHOCTH
NOAACPKMNBATL ODILECHUE;

- €CIU 00CIef0BAHMS MTPOBOASTCS B MOMEIUCHUH, [Ie TeMIIepaTypa Bo3ayxa npesbiiuact 24 °C, a OTHOCHUTEIbHAS

BIaXHOCTb 6onee 60 %.
[16.8.2, nepeuncinenve cc) SKCTPEHHAA MEIUIIMHCKAA ITOMOLLIb
Heobxoanmo yaenutb BHUMaHue 6e3ortacHocTy ITALIMEHTOB, HyXaaommxcs B 3KCTPEHHOM MEIUIIMHCKON

noMouiy. OTBETCTBEHHOCTL 3a obecrieueHue 31o#l momoluy Hecer [HOJIB3OBATEJND. U3TOTOBUTEIN D Mmoxert
0Ka3aTb €My CONECUCTBHME C ITOMOIUBIO CIAEAVIOUIUX PCKOMEHAALIVM:

- 110 6sicTpoMy BbiBeAeHMIO TIAIIMEHTOB m3-nmox aeiictBug MarHUTHOTO IOJIA (MTPU HEOOXOAVIMOCTHU TyTEM
AaBApMUHOTO BBIKJIIOYEHUS MarHuTa);

- 1o pa3paborke rutaHa jgedyeHus [TALLMEHTA, koropomy TpebyaTcsa 3KCTpeHHAd MEIULIMHCKAA [1OMOID,
10CJIC BBIBEACHHA €TI0 U3-10J AeHCTBUSA 1o (IIOCKOJBKY BOIM3M MarHUTa HEBO3MOXHO 0Oe30MnacHoe U 3(PpPEeKTUBHOE
WCTIOIB30BAHKE 3JICKTPOHHBIX NPUMOOPOB ¥ METATUINYECKOro 000pyAOoBaHUA ).

B teuenne MATHUTHO-PESOHAHCHOI'O ObCIIEAOBAHHWS nommkHa 110CTOSTHHO MOAACPXUBATHCH CBA3h

¢ HAHMEHTOM, minu nomxken obecrieynparbes ero MOHUTOpUHT, ecind ITAIIMEHT Haxogurcs nog HapKo30oM.

Hekoropeie u3 [JALIMEHTOB Moryr ucnbIThIBaTh peakuuy KinaycTpodoOUM, YTO JODKHO CTaTb MPEAMETOM
obcyxaeHusi ¢ HUM nepea HagyaqsomMm MATHUTHO-PE3OHAHCHOI'O OBCIAEOAOBAHNA.

i1 6.8.2, nepeuncnenme ee) OBJIACTD KOHTPOMMUPYEMOTI'O JOCTVYIIA

OBJIACTb KOHTPOJIMPYEMOI'O JOCTYIIA noskHa ObiTh 000pynoBaHa COOTBETCTBYIOLIMMU TIPEIYNIPE-
OUTEJbHBIMY 3HaKaMM, MAPDKHUPOBKOU, OapbepaMU U T. 4. B LIeAsIX 0OECNeUeHU KOHTPOJIA 38 BO3ACHCTBUEM CWIbHBIX
MArHUTHBIX IOJCH Ha JML C MEAMIIMHCKMMH UMIUIAHTAaTaMM U IUIA [PEAOTBpallCHUS TIONadaHus B 30HY MarHuTa
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heppOMArHUTHHIX NPEAMETOB [CM. TAKXKE [TOSCHEHMS K NOANyHKTaMu 6.8.2, niepeumcinenue i), v 6.8.3, nepeyucienne
bb)).
1) Mexanudeckue 3pPekThl B MAarHUTHOM T10JIe

[IpuMedauue — Hacrostuiee nepeuuncinenue 1) ordocurca X 3onam BHyrpn OBJJACTU KOHTPOIUPY-
EMOI'O JOCTYIIA.

MarHuTHbBIE OIS PACCESAHUS, KOTOPHIMM OKPYXKEH KaXIbIiA MarHUT, CTPEMATCS BTAHYTH BHYTPL Hero deppo-
MarHuTHbIC TeNa. 3TOT dPPEKT ABAACTCA UCTOYHMKOM MOTCHIMANbHON onacHocTH. KpoMe Toro, deppoMarHiuTHbIe
TeJla Jaxe HE3HaYMTC/IbHBIX pasMcpoB, MONasllMe Y10 Jio00oH npu4yrMHE B pabouyyio 001acTh MarHuTa, MCKaXaroT
[OCTOAHHOE (OCHOBHOE€) MAarHUTHOE ITOJIE OYEHb BLICOKOM OJHOPOAHOCTH, YTO MOXET NPUBECTH K UCKAXEHUIO JIMOO
[TIOJHOM 1oTepe u3oOpaxcHys. [103ToMy ROKHBI OBITH NMPEATIPUHATHI MEDBI VIS TIPEJOTBPALUCHHSA CAYUYaHHOTO
onagaHus 3TUX TeX B pabo4yyio 00IacTh MarHuTa.

[TorenumansHyto onacHocTs L HHAHUMEHTA Mmoryr npeacTarasTth chenyomime CUTyallvu:

- (beppoMarnvTHbLIN 3aXUM Wwin ockojiok B Teie HALIMEHTA, nepememascs wnm noBopaunBasCh, MOXET
[IOBPEIMTh OKPYXKAIOIIME TKAHH;

- BHCUIHMMA HE3aKPEIUIEHHBIA MNpeAMET M3 (PeppOMarHWTHOrO Marepuasa, NOPHUTIHYTHIH MarHUTOM, MOXET
TpaBmupoBarb THAIIMEHTA;

- Qonbvuiag eppoMarHuTHasg Macca, BTATHBAsACh BHYTpL MarHurta, MoxeT 3aTaHyTh {IAUUMEHTA, xotopnii
OKAXKXETCS MEXIY HEM ¥ MarHuTOM.

Cuna npuTsDKeHUS M/ BpallaliliMi MOMEHT, ACHCTBYIOMKNE Ha deppoMarHMTHOE TEJIO B MarHUTHOM T10JI¢E,
TeM DoJblIe, YeM O0JIblie MAaTHUTHAST HHAYKLUMS I10JIF U €ro rpagucHT (HeoJHOPOOHOCTE), MArHUTHAs BOCIIPUHMYM--
BOCTb BELIECTBA, U3 KOTOPOTO COCTOMUT TEJI0, €ro Macca. MexaHuueckue 3pMeKThl 3aBUCAT TAKXKE OT (hOpMbl M pPa3MEPOB
npeaMeTa. 3aMETHBIM 00pa3oM OHM MPOSBIAIOTCA MTPU MAarHUTHOH MHAYKUUY 1ond, npesbiuaoueid 3 mTi.

B MATHHUTHO-PE3OHAHCHOM ObOPYIJOBAHWW ncnons3yior Mardyurel ciaeayommx OCHOBHDIX TUITOB:

CBEPXNPOBOASIILMN MarHuT. OH npeacTarisieT CODOH KaTylIKy, HAMOTaHHYIO IPOBOAOM {LIMHOM), KOTOPBINA IPH
OXJIAXKJICHUH O TEMIIEpaTyphl, OJU3KOM K TeMIlepaType KUIICHHS] XXHMAKOIO rejinsi, NpuodpeTaeT CBOMCTBO IIPOBOIUTD
3EKTPUUECKUH TOK Oe3 roTeph Ha KoyneBo Terio. D10 1Mo3BOoJSIET NPOITYCKATD 10 KaTyHiKe DOJIbLIME TOKH, CO3aBast
B HEU CUJIBHOES MOCTOAHHOE MAarHUTHOE TTONE;

PEIUCTUBHBIN MarduT. OH NpeacTaBAdeT COOOM KATYHIKY HAMOTAHHYIO NPOBOAOM (LTHMHON), KOTOPHIM MMeEeT
3IEKTPUYECKOE CONPOTHUBIICHUC, OTJAMYHOE OT Hyns. 1IpH nporyckanuy no HeMy 3JeKTPHYECKOro TOKA BbLIENSIETCH
JIXKOYJIEBO TEILIO, YTO OrPAaHUYMBAET CIIIY TOKA M, COOTBETCTBCHHO, MAarHUTHYIO HHAVKIIMIO CO34aBaEMOro KaTyLIKOH
MATHHUTHOTO MOJI;

[HOCTOSHHBIA MardHuT. JTO MarHUTHAs CHCTEMA, KOTOPast BKIIOYAET B CeOSt UCTOYHMKU MATHUTOABYIKYLUCH CHUJb]
B BUAC BBICOKOCTAOMABHBIX MOCTOSHHLIX MAarHUTOB ¥ MarHUTOINIPOBOA M3 MarHUTOMSTIKOro Marepuana. MaruurHoe
11OJI€ ATOTO MAarHNTa HEJb3S BbLIKJIAIOYUTH HA B KAaKOW aBapyvMHOM CUTYallUH.

CBepXIpoBOJSAILUME M Pe3UCTHBHbBIE MATHUTH! 063 CaMO3KPAHUPOBAHMA UMEKOT CaMyl0 ODLIMPHYIO 30HY Mar-
HHUTHOTO IOJIA paccesiHusl, CJICI0BATE/IbBHO, CAMYIO NIPOTSIXEHHYIO 001acTh pUcKa. PacripeaesicHe MarHUTHOTO O
pacCessHUs Y 3TUX MarHUTOB OAMHAKOBOE. [1OCKONBKY IPafAMCHT MOt MaN, CHJIbI TIPUTAXECHUS K BpallatoiMe MOMEHTHI
OTHOCUTENIbHO HEBEAUKHU. Pe3UCTUBHLIC MAarHKUThI CO3Aa10T foJiee c/iadriec MATHUTHBIC NTOAA, TO3TOMY KMEIOT MEHDIIVIO
30HY PUCKA.

CBepXIIpoOBOIALINE Y PE3UCTUBHBIE MATHUTLI C CAMOSKPAHUPOBAHHUEM UMEIOT OFPAHUYEHHYIO 30HY MarHuTHOro
[TOAs1 pacCcestHUS, CIICAOBATC/IBHO, 30Ha PHUCKa Y HUX YMeEHblIeHa. TeM He MeHee, M3-3a 3HAYMTENbHOI0 rpajHueHTa
oA MakKCUMaIBHAS CHJIA NMPUTSIKEHUS Y 3THX MarHUToB O0JbHIC, YEM Y MarHUTOB 0¢3 caMO3KpaHUPOBAHHS.

[octosiHHBIE MAarHUTHL ABISIIOTC MarHUTaMU ¢ caMol3KpaHupoBaHueM. M3-3a Hanuuusa MarHUTONPOBOAA OHU
MMCIOT HAMMEHDBILYIO 30HY MArHWUTHOTO IMOJISI PACCESHMS, CIECHOBATENIbHO, ¥ 30HY puicka. OAHAKO TpajveHT MNoJul
pacCessHUsi CaMblil BBICOKMH, IIO3TOMY HMaX€ IMPH OTHOCUTC/IBHO HEOOMBINMX 3HAYEHUSAX MACHUTHOM HHIYKLUHY,
[IPUCYLLMX MOCTOSTHHBIM MarHuTaM, CYLLECTBYET ONACHOCTh BTIArMBaHus hbeppoOMarHuTHBIX NIPEeAMETOB B 3TO MoOe.

2) BoaaeicTBHe 1MOCTOSHHOIO MAarHUTHOIO M10JIs1 Ha APYrue npudoOpEl

HMcnonp3zosanue npenyrnpeanrensHsx 3HakoB 1 yetaHosleHUe OBJIACTHU KOHTPOJIIUPYEMOT'O JOCTY-
[TA BeoOXOaVIMbI, YTOOB] MCKITIOYUTDL BO3IMOXKHOCTD BO3ACHCTBUA MATHUTHOTO IMOJS Ha AUl ¢ UMIUiadTataMu, O0bIYHO
MarHUTHOe MmoJjie ¢ nHaykuuen Hke 0,5 M1 He cuMTaeTcs NOTSHIUHATbHBIM NCTOYHHUKOM IOMEXH, HanpuMep, s
KapIuoCTUMYJISITOPOB.

Ha paznpyHbie 3AeKTPOHHBIE YCTPOMCTBA, KOTOPbIE MOFYT HaXOAHUTBLCA B JICUEOHOM YUpeXICHUHM (HamnpuMep,
PEHTICHOBCKUEC TPYOKM, ANCKTPOHHO-JYYCBLIC TPYOKH, CUMHTWIUIAUMOHHBIE KaMepsl, doTtoymHoxureny, YCHUJIH-
TEJINA PEHTIEHOBCKOI'O U30BPAXEHWA, spyrag annaparypa XOMIbIOTEPHBIX TOMOIpadoB), MOLYT OKa3bi-
BaTh BAMAHUE MarHuTHbIe 1ok ¢ uuaykumnei ot 0,1 no 5 mTn. Ilpn moHraxe MATHUTHO-PE3OHAHCHOIO
ObOPYIOBAHHMA B MecTax, rae MarHUTHOE NOJIe pacCesIHUA MOXET BO3AeHCTBOBATh Ha YKa3aHHOE BBILIE 00Opy-
OOBaHUE, MOTPebyeTCs YCTAHOBKA 3allIMTHBIX 3KPaHOB, KOTOPhIE K TOMY Xe orpaHuuar noceuicHue ODBJIACTU
KOHTPOIUPYEMOI'O JIOCTYI1IA. CrenyeT ymoMaHyTh TaKHe BUABI 3JICKTPOHHBIX [IPUOOPOB, KaK TENEBN3MOHHbIC
CUCTEMbl, BWACOTEpMHHANMLI, OOOpYAOBaHME JIsi XpaHeHWsT MHPOPMau¥M Ha MArHUTHBIX HOCHUTESIX, KOTOPbLIC
MOJYy4YaloT BCe DoJjiee LIMPOKOE pacrpoCTpaHEHe B JIEUCOHBIX YUYPEXACHUIX.

CoBpeMeHHEBIE AeKTpOsHIedanorpadbl ¥ aneKrpokapavorpadsl, Kak rnpaBuwiQ, Z0CTATOYHO IMOMEXOYCTONYUBEI
1 MoryT ucrnionb3oBatecsd BOnu3y MATHUTHO-PE3OHAHCHOI'O OBOPYIOBAHHWAL.

[16.8.2, nepeuucnenue fj) KPHUOI'EHHBIE KNIKOCTU U 'A3bI

1) OOpauieHne ¢ XAOKKUMHU a30TOM U relueMm

a) CBOICTBA KPUOTEHHBIX XXKMIKOCTEM:

- TIPU OOMMaJaHUU Ha OTKPHITHbIC YYACTKH TEJIAa MOTYT BBI3BaTh IMYOOKOE OOMOPOKEHHUE;
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- He MMEIOT 3alaxa;

- HEMOXapoOoIacHbI;

- HETOKCHYHBI,

- HCITApUBILIMMCA IelUH JIErdYe BO3IyXa;

- OpY UCIHAPEHUU KOHACHCHUPYIOT BJIAATY M3 BO3Ayxa U 00pa3ylOT XOJOMHLIN TYMAaH, KOTOPbLIM MOXET pacIipo-
CTPaHSITLCS. BOKPYT. TyMaH, 00pa3oBaHHBIA MCIIAPSIONIMMCS a30TOM, ObICTPO OITYCKAeTCs K MOJYy.

ITpu xoMHaTHOM TeMnepaType 20 °"C oMUH JIUTP XUAKOTO TeJus IIPY UCTIapeHUH o0pasyeT npuMepHo 750 TUTpOB
ra3zoo0pa3Horo rejvd, a oJuH JUTP XKHUIKOTO a3oTa ripuMepHo 700 IUTpOB ra3000pa3HoOro asora.

b) OnacHOCTH, CBsI3aHHBIC C KPUOTCHHBIMHU XXUAKOCTAMU

[1pr HennpaBWIBHOM OOpalliEHMH C XHUIKHUMHU a30TOM H I'ejIMeM MOTIYT BO3HUKHYTE OIIAaCHOCTU:

- 0OMOPOXCHUSA;

- YOYILBS;

- KOHJAEHCalUNK KUCIopoaa.

OnacHoOCTh OOMOPOXKEHNSA

ITpr OOpalicHUM C XUAKWMM a30TOM M TeIMeM CACHYCT HM30erath nomnagaHusi 3TUX XKUIAKOCTEHN Ha OTKPLITHIE
YYaCTKH TeJia, 0codo ciexyeT Oepedb riasa.

Yoyvinbe

Yreyka razoo0pa3HoOro a3zoTa WIHN TeJiMs B 3aKPHITOM NMOMEIUEHUHM TMPUBOAUT K BHITECHEHMUIO KUCAOPOAa M3
BO3[AyXd. YMeHblIeHNe KOHLEHTpauuy Kuciaopoga a0 17—18 % u Hipke MoxXeT Bbi3BaTh yayiube. I1oaroMmy padoTa ¢
3TUMU XJ1afgareHTaMy pa3peliaercst ToJIbKO B XOPOLIO BEHTWIHPYEMBIX ITOMEUIEHUSIX, TPAHCIOPTUPOBAHUE COCYLOB C
XUIKUMW a30TOM U renyeM B 1udTax pa3peinacTcs TOJbKO IPY YCIOBHY, YTO OHM XOPOUIO ITPOBETPUBAIOTCSI.

Ecnmy obnako aszoTa WM TrejMst MONagacT B MOMEUICHUE Ui NMPOBEACHUA HCCAECAOBAHUI, PCKOMCHIYETCS
HEMeEIIEHHO 3BaKyUpoBaTh U3 Hero Jynoacil. IHocneayommi BXOA B 3T0 NOMEIUICHUE A0DKCH OBITh Pa3pellicH TOJBKO
ITOCNE COOTBETCTBYIONICH NMPOBEPKYU, KOTOPAs ITOKAXET, YTO COAEPXKAHUE KUCIOPOJa B BO3AYXE O1OCTATOYHO BLICOKO.

KoHaeHcauus Kucaopoga

Temneparypa nMOBEPXHOCTH COCYAOB C XMIAKUMH a30TOM M IEJIMCM B CJIv4ae aBapuiHOIO yXyAILEHUA TCIUIOH-
30JIILMM MOXET CTatTh KpallHE HU3KOM, UTO BBI3OBET KOHIACHCALMIO HAa HUX KMCIIOPOAA WM 000rallieHUEe KMCIODOIOM
BO3AyXa BOAM3U COCYHOB. DTO IOBBLIUACT OMACHOCThL BO3HMKHOBEHMS IT10Xapa. EcCiIn pdaaoM ¢ 3TUMHM COCyAaM¥
HAXOJATCH CMA3Ka, MACa0 WIM IPYTOX FOPIUYMN MaTepHa, YTeuKa WU aBAPUHHOE UCTIAPCHUE KPUOTCHHbBIX XXKUIAKOCTEU
U CBSI3aHHOE C 3TUM IyDOKOES OXJAXIACHHE NMOBEPXHOCTEN COCYA0B MOXET NPUBECTH K 00PA30BAHUIO NOTEHUMHAIBHO
roployeil CMECH B pEe3YNIbTATE OXIDKCHMSI BO3AyXa M MOBLIIIEHUSI KOHLEHTPAUUU KUCIOPOIA.

C) 3alliMTHas oaexXia

{Ipy BhITONMHEHMY JXOOBIX paboT ¢ XKUAKUMHU a30TOM M IejIMeM IEPCOHAa JOLKEH ObITh CHAOXEH CpeACTBaMU
WHAWBUIAYAibHOM 3aiiyThl. OHM BKIIOYAKOT B ceO4:

- 3allMTHBIC DYKaBHMIIbI (HY B KOCM ClIy4yae He MEepYaTKH):

- 3alMTHBIN KO3BIPEK 1A JINUA;

- 1aboparopHble XajJaaThl (M3 XJIONKAa UK JIbHA);

- 3alMUTHBIC OYKH.

2) llepexon B HOPMAIBHOE COCTOSIHUE

ITepexox csepxmpoBoasilieil OOMOTKM C TEKYWIUM IO HEM 3JIEKTPUYECKHMM TOKOM B HOpMaJbHOE COCTOSIHME
SIBJSICTCS aBapDMHHOM CUTyallMeH, KOTOpasd MOXET BO3ZHUKHYTHL JUOO [IpM HEAOCTATOUHOM OXJAaXIEHMH OOMOTKH
(HarpuMep, V3-33 MOHWXKEHMUS YPOBHSI XUIKOrO reuvsi B KpUoOCTaTe HMXKE IPEACibHO JOIYCTHUMOIO}, JU00O M3-3a
BBI3BAHHOIO KaxoM-au60 MpHYNHON YBEJINYEeHU CWIbl TOKA BbIlIEe YCTAHOBACHHOI.

[Ipn nepexojie CBEPXNPOBOASLIETO MATHUMTA B HOPMaJIbHOE COCTOAHUEC 3HEPrus MarHUTHOIO IO IIPpeodpasy-
€TCSl B TEIUIOBYIO, YTO MIPUBOAUT K OBICTPOMY BBIKUITAHUIO XUAKOTO reimsa. IIpu 3ToM 332 HECKOJIBXO MUHYT MOXET
o6pasqeatbed ot 104 go 10° 11 ra3o00pa3Horo rejus odeHb HU3KOM TEMIIEPATYDBI, YTO CONPOBOXAACTCS CIEIYIOUIMMY
SIBJICHUSIMU:

- 00pa3oBaHUE B 30HE, INPUMBIKAIOWIEW K MarHMTy, IUIOTHOTO TyMaHa Y JaXE BLIMANCHHE CHEra BCAEICTBHE
KOHACHCAUMH Y NEPECOXIAKACHNA NapoB BOALl M3 BO3AYyXa;

- TyooKo¢ OXJaxJeHHe OOBEKTOB BOAU3HM MarHWTa, YTO MOXET BbI3BATH OOMODPOXECHUE TIPU IIPUKOCHOBEHHH
K HUM;

- BBITECHEHHE KHCIAOPOAa BO3AYyXa Ia3000pa3HbIM re/lUeM, CHIKEHHE KOHUCHTpaUMH KHUCAOPOAA BIUIOTH AO
YPOBHEWU, HE COBMECTHUMBIX C XHU3HbIO.

3) 3anuBKa XUIKOro reaus

s nopacpXaHusg HOpMAIbHOTO YPOBHA XHAKOIO rejidsd B KpHOCTare ¢ UCABIO NPEIOTBpAlHCHHA HEpPEXOa
CBEPXINIPOBOAAIIETO MAariuTa B HOPMaJIbHOE COCTOSIHME HEOOXOAMMO DPEryJsipHO O100aBisATh B KPHUOCTAT XUAKUE a30T
yu reaun. [lpu nmpoBeaeHUH 9TUX onepallMid HEOOXOAMMO YUWTHIBATh OINaCHOCTH M IPHHHMAaTh MEPHI MPEAOCTOPOX-
HOCTH, OIMMCAHHBIC BLIIIE.

[T 6.8.2, nepeuncnenne gg) PEXKMUMBI PABOTDI

(CM. nogcHenuda K 51.102 ¢ 51.103)

[1 6.8.2, nepeuncienne hh) BCTIOMOTATEJIBHBIE YCTPOVICTBA

CrneayeT NpUHATL MEPhLI MPEIOCTOPOXHOCTH MpH oTOOpe MpubopoB wisl HAOMIOACHUS 3a GUIHONIOTHYCCKHUM
cocrosiHneM IIALIMEHTA u npuHamiexHocret K HuM. OHY AOJCKHBI OBITh CIIEUMANBHO ITPUCTIOCOONEHBE ISl pabOThHI
¢ MATHUTHO-PESOHAHCHBIM OBOPYJIOBAHUWUEM (Hanpumep, kabean mist K1 Do/mmKHB MMETh BBICOKOE
IJEKTPUUECCKOE CONPOTHUBIIEHHE). VI3gennsa U3 3JIeKTPONPOBOAAIINX MATepHasioB, 3a MCKIIOUYEHUEM TEX, KOTOpPHIE
HOJDKHBLI UMETh HenocpeaCcTBeHHBIA KOHTAKT ¢ Tesiom 1AM EHTA no npeaHaszHayeHUIo (HanmpuMmep, 3JEKTPOAbl L
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OKI), momxuel ObITH nekTpuuecku usonupoBanbl OoT ITAIIMEHTA. Kpome Toro, ecnu stu u3menusa Moryr
conpukacatecs ¢ IIALIIMEHTOM, oun nomkusl ObITs cHaOXeHsl Terutonsonsuueit. U3TOTOBUTEJIW npubopos
JOJDKHBI TIPEOOCTABUTL MHCTPYKLUMIO O PasMELICHUIO NPOBOAOB M Kabenei, Haxomsumxcs BOnusun IHAIIMEHTA
(HampuMep, BO U30exaHUe 06pa3oBaHMs 3aMKHYTBIX TIETEIb). STU MEPhI A0/DKHbI CHU3UTL MHIVKIIMOHHDBIE HAaBOAKHU

OT BBICOKOUYACTOTHBLIX KATYILICK, KOTOpbIe MOTYT sABUTHCS NIpUuuHoN nomydyeHnsa [TAIIMEHTAMM oxoros, a Takke
BHECTU AOIOJMHUTEIBHBIC TOTPEHIHOCTH B ITOKAa3aHUs NPpUOOPOB.

IT 6.8.2, nepeuucnenue jj), [TIOCTOAHHOE MATI'HHUTHOE ITOJE

K HacTosieMy BpeMEHU JOCTOBEPHO HE YCTAHOBJICHBI Kakye-Tu00 MoCHeACTBUA MECTHOIO JWIK HEPETYAAPHOrO
O0OLLIErO BO3AESUCTBUS HAa OPraHMU3M YeJOBEKA ITOCTOAHHBIX MArHUTHBIX NOJMEH ¢ MHAVKLUMENH MeHee 2 Tia, olHaxo
HeOOXOOUMBIE MEpb! NTPEIOCTOPOXHOCTH JOKHBI ObITh ITPUHSTHI.

IIpy M3MeHeHHUsIX MArHUTHOM MHAYKUMHY, HannpuMep npyu npuomixeHun kK MATHUTHO-PESOHAHCHOMY
OBOPYJOBAHHWIKO, Bo3pacTacT BEpOSTHOCTbL HEOJAArornpusTHOro BAUSIHMS MArHWTHOTO IIOAsS Ha IEATCHbHOCTD
cepala U roJIOBHOIO MO3ra. 910 KacaeTcs MpeXAe BCeTo MIOACH, CTPAIaIoIIMX CEPACYHO-COCYANCTRIMHU 3a00JIeBAHUSIMU
WM TIPOXOMSIIUMX KYpC JIEYEHHUS, TIPU KOTOPOM MCHAETCH BO3OYAMMOCTL cepiaua M cocyaoB. s 3TOM Kareropuu
ITALHNMEHTOB pexomerayercs Bo BpeMsis MAITHUTHO-PE3SOHAHCHOTI'O OBCIIEJOBAHMWS xouTpoab 4acToTHI
CEPJICUHLIX COKPALEHUH ¥ apTepUATEHOTO OaBJIEHV.

IT 26 BUBPALIMA U LIVM

Koraa yepe3 Karywik¥ rpagMeHTHOIO MarHMTHOrO I10Js, HaXoAdUINecss B JAOCTAaTOYHO CUJIBHOM ITOCTOSHHOM
MArHUTHOM I10J1€, TIPOXOAUT 3JICKTPUYCCKHUI TOK, HA 3TU KATYIIKH AEHUCTBYYOT ITOHACPOMOTOpPHbIe CHIIbL. Tlockonbky
TOK, 4 CJICHOBATEJLHO, ¥ 3THU CUJIbl MMEIOT 3HAKOIIEPEMEHHBIM XapakTep, KaTYlLIKU BUOPUPYIOT € YaCTOTOM, KOTOpas
OIPEIACTACTCS YACTOTHBIMU XapaKTePUCTUKAMM TpaMCHTHOIO0 MAarHUTHOTO MOJSI, TO €CTh B CALILIMMOM JMana3oHe
YaCTOT. DTO YaCTO BbIPAXKACTCH 'POMKUMU «CTyqalMMU» 3BYKAMHU.

KpatkospeMeHHbIe OY€Hb I'POMKUE YAAPHEBIE IUYMbl MOIYT BbI3BaThb BHE3AIMHYIO MNOTEpPIC ciayxa. OCHOBHBIM
KpuTcpreM 0e30macHOCTY TIPH 3TOM SBJSICTCH ITMKOBBIM YPOBEHDb 3BYKOBOTO JaBJCHUWA, U3MEPECHHBIH B 1D OoTHOCH-
TeJIbHO YpoBHA 20 Mk[Ia. JlonycTHMBIM NUKOBBIHA YPOBEHD 3BYKOBOT'O AABICHHS, COrMIACOBaHHbBIA Ha MEXIYHAPOIHOM
YPOBHE U NIpoPeCCHOHATBHOrO IMpUMEeHEHN, coctanuser 140 ab.

C TOYKHM 3peHMSA Yyrpo3bl MOCTCIIEHHON [MOTEPHU CJIYXa OCHOBHBLIM KPUTEpUEM O€30IMACHOCTU SBJISICTCSA 3KBHBA-
JAEHTHBIM YpOBEHb IyMa, U3MepeHHbIR 3a BpeMsa 1 4 (L .un { y) B AbA. JlomycTumoe 3HaYeHME STOro Hapamerpa,
COTJACOBaHHOE Ha MEXIYHapOIHOM YDPOBHC IUIA IpodeCCUOHaNbHOro npuMeHeHus:, cocrasiaser 99 nbA. Cnemyer
OTMETUTDH, UTO MOCKOJILKY 3TO 3HAYEHHUE SABIAETCS NPCACIOM UMEHHO A NpodeCCUOHANBHOIO NMPUMEHEHHUS, OHO
qBJIsieTCs BecbMa yMepeHHBIM no otHoueHuio K [TAITMEHTAM, noasepraromiMMcs TakM BO3ACHCTBUSIM KpaiiHe

PEAKO.

IT136 DIEKTPOMATHUTHASA COBMECTHUMOCTb

B OBJIACTHU KOHTPOJINPYEMOI'O JOCTYIIA MATHUTHO-PE3OHAHCHAS CUCTEMA, xak ripa-
BUJIO, HE YAORJIETBOPSICT OObIYHBIM TPEOOBAHMAM, KACAIOLIUMCS HANIPSDKEHHOCTH IO BBICOKOYACTOTHOIO U3JIYYCHHMS.
OTH TpeOoBaHHA, B IEPBYIO ouepeab, HANIpaBieHbl Ha 3alIMTY paguocBsidy. JomnycTuMbie rpeaesbl HanpsKeHHOCTH
[10JI paguornomex (MHAycTpHaabHbIX ToMex) yeraHosaeHsl [OCT 23450. IpeanoxeHo, 4yToObl B OyAyLLIMX CTaHAAPTaX
yKa3blBas1och TpeboBaHue 006 miMepeHuu ypoBHeit uanydeHust MATHUTHO-PE3SOHAHCHOI'O ObOPVY/IOBA-
HUA, KOMIIBIOTEPHbBIX TOMOI'PADPOB n 6GoabHIMX PEeHTreHOBCKUMX CHUCTEM B MpeAcNax IOMEILEHUS WIU
CTPOEHMSI.

B craauu noaroToBKM HaxoAsAaTcsl cTaHAapThl MOK, B KOTOPBIX YKa3aHbl MEPONPUSITHUS, CBSI3aHHbIE C [TOMEXO-
yeTouuBoCcThI0O MeanMHceKoro ObOPYIHOBAHWA. [Ipeanonaraercd, uro OyayT yKazaHbl TpeOoBaHMA MO YCTONYH-
BOCTH K BO3JECHCTBUIO NMOJCH HaNpsDKEHHOCTBIO oT 1 go 3 B/M, a B cneuyanbHBIX ClIy4vyasiX, TAKMX KaK CHUCTEMBI
xHn3HeobecneueHnsa M HeKOTopbie BUIKI ObOPYAOBAHMSA png mouuntopunra [TALLMEHTA, ot 10 no 100 B/m.

B Hacrosuee BpeMsa HanpAXEHHOCTb BhIcokoyacToTHoro nojst pokpyr MATHUTHO-PE3OHAHCHOTI O
OBOPYIOBAHHWA B npenenax ObBJIACTH KOHTPOJIIMPYEMOT' O JOCTYIIA MOXeT NMPeBLICUTh YKa3aHHKIE
OorpaHMYeHMus U xoctuub 3HavyeHuH cBoitie 100 B/M. OuyeBuano, yto BCITOMOTATEJIDBHDBIE YCTPOUCTBA,
ucrmoinb3dyeMpie B OBJIACTHU KOHTPOIMWMPYEMOI'O AOCTYIIA, Moryr ObITh BBIBEACHEI U3 CTPOSi TAKHUM
M1OJIEM.

N3mepenus no 'OCT 23450 cneayeT NpoBOAWTH BHE SKPaHUPOBAHHOIO ITOMEHICHUS, B KOTOPOM YCTAHOBJICHO
MATHUTHO-PE3OHAHCHOE OBOPYIAOBAHHME.

151 3AIIUTA OT IMPEACTABJIAKOIIHUX OITACHOCTD BBIXOIHBIX XAPAKTEPHUCTUK

N3meHsionieecss BO BpeMEHU IPaJUCHTHOS MATHMTHOE II0JI€ U BBICOKOUYACTOTHOE 110Jie, reHepupyeMbie MAT -
HUTHO-PE3OHAHCHBIM OBOPYJIOBAHWEM, Mmoryr BozgeiicTsoBaTh Ha puznonoruyeckue pynkumu ITALLN-
EHTA B Takol creneHM, 4yto mnotpedyercsi oneHka OesoriacHocti OBOPYJIOBAHWA no stuM mnapamerpawm.
[IpeanucaHust HACTOSIIIErO CTaHAaPTa OCHOBBIBAIOTCH HAa COBPEMEHHbIX HAYYHBIX JAHHBIX ¥ HYXIAIOTCA B IIOCTOSHHOM
[IepecMOTPE MO Mepe MOSABJICHYS HOBBIX (PaKTOB.

Huarnoctuyeckue MAITHUTHO-PE3OHAHCHBIE OBCIIEJOBAHHWS o6bn1yHO 3aBepHIAIOTCSE B TEUECHUE
qaca, ITO3TOMY B HACTOSILEM CTaHOApPTE pacCMaTpHUBAIOTCA MOCAECACTBUA BO3ACHUCTBUH, TTPOJOIEKAIOUINXCA MPHMEPHO
OKOJIO 4Yaca, rnpuieM ocoboe BHUMaHME YACAAETCI OCTPRIM HEOJATOIIPUSITHLIM PCaKLIUAM.

OITEPATOP 00bIMHO MOXET NOABEPraTbCsa BO3ACHCTBHIO TOJBKO ITOCTOSHHOTO MArHUTHOIO HOJISI PACCESIHUA
MATTHUTHO-PE3OHAHCHOI'O ObOPYI1OBAHW/I. )

I151.102 3AILMUTA OT BBICOKOU CKOPOCTU UBMEHEHUA MATHUTHOU MHIAYKUWUU I'PAIU-

EHTHOI'O MATHHUTHOTI'O ITOJIA dB/dt
M3Mmenstiominecss BO BPEMEHM MarHWTHbIE NOST WHAYLMPYIOT JNEKTPUUYECKUE I109 U BUXPEBLIC TOKK B

COOTBETCTBUU C 3aKOHOM 3JIEKTPOMarHUTHOM MHaykunu Papanes.
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B npocTteifiieM cayvyae, Korjaa Kpyriyio reTiio nepecekaeT OJHOpOgHOE, U3MEHSIOWIECCHS BO BpEMCHHM, MATHHUT-
HOE MMoJIe, CPEIHSSA HANIPSDKCHHOCTh HHAYLMPOBAHHOIO JIEKTPUUECKOrO 11O HEMMOCPEACTBECHHO 3aBUCHUT OT pajuyca
BiTKa M 3HaycHus dB/dt. Yem Oosblile 3T mapaMeTpsl, TeM OO0JNbINE HANPSOKCHHOCTH MHAYLMPOBAHHOIO IIOJS M
OOYCITOBJIICHHOIO UM JJIEKTPUYECKOrO TOKa.

CKOpoCTb M3MEHEHU IPafMEHTHOrO MarHuTHoro nomast dB/dt Moxer ObITh UMITYJILCHONW MIA CHHYCOUTAIBHOH
byHkKuMen BpeMeHU. IUTENBHOCTL T €AMHMYHOTrOo HMnyiabca dB/dt onpenensiercd 110 ypOBHIO HOJIOBUHBI €rO

aMIUIMTYABI WM KakK IMOJIOBMHA Nepuoa NPH CHHYCOUIAIBHOM 3aKOHE U3MECHEHMA MarHUTHOIO I10JIs.

Ecny n3aMeHs0oMeecs BO BpEMEHU MArHUTHOE 10J1€ TTPOHU3BIBAET YEJOBEYECKOE TEJIO, B HEM MHIVIUPVYIOTCS
TOKH B TUIOCKOCTSIX, NEPIECHIUKY/IAPHBIX BEKTOPY MAarHUTHOM MHAYKUIMM, DTH MHAYLIMPOBAIIHBIC TOKH BO3JACHUCTBYIOT
Ha BO30yAMMBle CTPYKTYPhLI OpPraHu3Ma, MPUUYEM TUIOTHOCTh MHAYUMPOBAHHOIO TOKA [IPSMO MPONOPIMOHAlbHA
EKTPHUYECKON TIPOBOAUMOCTH OMOTKAHM M YaCcTOTEe MaTrHUTHOTO ITOJSI, YTO M OBLIO OTMeYeHO B [1].

[Ipy 4actore MarHMTHoro nonas cpblmie 200 kI, 4TO COOTBETCTBYET ILIMPUHE HMIIYIbCa MEHee 2,5 MKC,
MHAYLMPOBAaHHbIE TOKM MOIYT BbI3bIBATE 3aMETHEIM HAarpes OMOTKAHU 34 CueT BbiaeJcHUs IXoynepa Teruia, KOTopoe
OyJeT He yCIieBaTh YHOCHUTbLCH KPOBOTOKOM.

Hanbonbliyio moTeHLIMAIbHYIO OMACHOCTD MNPU 3TOM IPEACTABISIOT UHAYLMPOBAHHBIC HA KJIETOYHBIX MeMOpa-
Hax 3JCKTPUUECKUE TNOJA, HaNpsKEHHOCTb KOTOPBIX MOXET1 MPUOAMXATbCs K NMOTEHUMANY AEUCTBMS KICTOUYHOM
MEeMOpaHbl M TaKuM 00pa3oM BJIMSATH Ha NICKTPOXMMHUYCCKHE TIPOLIECCHl B KJIETKE. JTO OCOOEHHO OIIaCHC IpH
BO3JEUCTBMHM Ha MbILUIeYHbIc GUOPWINILI MHOKapaa B caydyae Oosibiumx 3HadeHu dB/dt, yto MoxeT BLI3BaTh
CIIOHTaHHbIC KoJeGaHUg MOoTeHLIMala OEUCTBYA OTAESAbHbBIX MBIILECYHBIX BOAOKOH. IIpM MeHbiuux 3HayeHusix dB/dt
MIEKTPUYECKHUE [OJs1, WHAYLUYMPOBAHHBIE HA KJIETOUHbIX MeMOpaHax MbIlIEeYHbIX GUOPHILI, HEPBHBIX OKOHUYAHWH U
BOJIOKOH MepudepruuICCKUX HEPBOB, BBI3BIBAIOT COKPALLIEHUE CKEMETHOM MYCKYAATYPLI 1 JAPYTHUE SBICHMSI, CBSI3aHHbIC
C U3MCHEHMEM MPOHMUACMOCTU KICTOYHOM MeMOpaHbl, KOTOPbLIC, SABASISICH CaMM 10 cebe PpakTopaMKU pUCKa, B pIae
CJIy4aeB, OOHAKO, HCITIONb3YIOTCS KAK JIeUcOHbIC (PAKTODHI.

boABIMMHCTBO 3MIUPHUYCCKHUX JAHHBIX O IIOPOTOBBIX 3HAUCHHUAX IMJIOTHOCTH 3JICKTPUYECCKOIO TOKA, BLI3LIBAIO-
IUMX PEaKLIMM cepllla M HEpBHO-MBILUIEYHOI'O alapard, OIMPaTCd Ha MCCACHOBAHWA HA XUBOTHBIX WJIM Ha
OTrpaHUYCHHOE YMCJIO HaAOMIOACHUM 3a JHOALMH IIPH BO3JCHCTBUU HAa HUX JICKTPHUECKOTO CHHYCOMIAJIBHOTO TOKA
yactotoil 50 u 60 I'u. boulo Takke oTMedyeHO, YTO NPU UCCAEHOBAHUSAX Ha XMBOTHBIX [5], [6] uM3MeHsIOLIMECs BO
BpEMEHU MAarHUTHBIC IIOJISE BBIZBIBAJIM COKDALLUCHMS CKEIETHOW MYCKVyIaTypol Ipu 3HauwcHUAX dB/dt, xkotoprie He
MPUBOIMAN K HAPYUICHWSIM CepACYHON PYHKIIHU.

B {14] n [7] onycaHa cTuMynsauusa Ieprdepuyeckoro U amadparMajibHOro HEPBOB ITpH 3HadyeHMsx dB/dt m
YacTOTaX M3MEHEHMSA MArHUTHOTO NoJs, Onu3kux K npeanucaHduIM B [9], {10}, o yeM rosopurca Huxke. B [13]
npyuBegeHo rnoporosoe 3HadyeHne dB/dt npy MecTHOM BO3AECHCTBMH HA YETOBEKA C UCTTO/Ib30BaHMEM TpalielieUAIbHBIX
UMITYJILCHBIX MarHUTHBLIX HOJIeH B «3X0-TUIAHAPHBIX» CUCTEMaX MOAYyYeHHsi M300paXeHUA. DTH MMOCICIHUE PE3YALTATHI
TaKXe COTJIAaCYIOTCs ¢ nporHosamu {9}, [10].

MiccnemoBaHUEe MOPOroBhIX 3HaYeHUH IJIOTHOCTH BJIEKTPUYECKOrO TOKA, IIPU KOTOPBIX pEerucrpupyetcs Guob-
pPWUIALMS MbINICYHBIX BOJIOKOH MMOKapAa, NMpPOBEACHHOE B SKCHNEPUMEHTAX HA XMBOTHBIX MYyTEM BXHMBJICHUS
IEKTPOAOB HEMOCPEACTBEHHO B CEepAlC, NOKa3aji0 JorapudMHUYECCKH HOPMAIBHOE paclipeAe/iEeHHUEe 3TUX 3HAYSHUM C
OIHOMPOLEHTHHIM OTKJIOHEHUEM OT MOJOBUHBI CpeaHero 3HadeHusa [10]. Eciau coBMeCTUTh 3TH JaHHbLIE C 9KCIIEPH-
MEHTAJIBHBIMHY NAaHHBIMH, YTOJYYCHHBIMU IS YEJIOBCKA, KOTOPHIE [10KA3bIBAKOT, YTO IUVIOTHOCTh TOKA, BBI3bIBAIOIICTO
bUOPHWLTALMIO MBILLIEYHBIX BOJIOKOH MUOKApAa, COCTABIAET B CPEAHEM OKoo 5 A/M2 [11], creayeT cuuTarh, YTo NIpH
OIHOTIPOLIEHTHOM OTKJIOHEHUM 3TOT MapaMeTp JOJDKEH COCTaBldaTh OKoso 2.5 A/M2. Ha uwacrote 60 'l noporu
BO30OYXIeHUsl cepllia 4yeJioBeka cocTapiaoTr npumepHo 40 % yposHell dubpwuianuMm Ha 3Toi 4acrore [12], 4yre
JO/DKHO 03HayaTh AOMYCTUMYIO TUIOTHOCTD TOKa, OIM3KyIo K 1 A/M2.

B uccnenosanun metogoM moacaupoBaHUs [10] ©wy conocraBiICHB! MpEATIoiaraeMbIC MOPOTrH BO30YXKIeHUS
cepaua U CTUMYJIALUMU NepueprICcCKIX HEPBOB B 3aBUCMMOCTH OT BPEMEHU BO3AECHUCTBHS N3MEHSIOUIErocss MarHuT-
Horo rnomast T. Hpu t, MenbuwieM 0,4 mc (yacrota Beiie 1200 1), MIOTHOCTL MHAYLUPOBAHHOIO 3THUM IIOJIEM

JICKTPMUCCKOI'O TOKA, BBIZLIBAIOUIETO CTUMY/LILMIO IEpUEpPUICCKNX HEpBOB, MO KpanHer Mepe B 10 pa3 McHbIlIEe
TUTOTHOCTH TOKa, BbI3BIBAIOLIEro Bo30yxaeHue cepaua. Ilpu t, 6onsuieM 5 mc (yactora Huke 100 I'n), Mouenupyemas

CKOPOCTh M3MEHEHMSI MATHUTHOIO 11011, BBI3BIBAIOUIEr0 CTUMYIILUIO NEPHAEPUYECCKAX HEPBOB MPU NapaJuIC/IbBHOM
Teay HAapaBACHUHU BEKTOpa MarHUTHOM MHAYKUMH, cocTaBngeT nopsjaka 60 Ti/c, uto Toabko Ha 15 % HMXE YpOBHS
CTUMYJISIIIMY cepaua (okono 70 Ti/c).

«DXO-fIaHApHAag» TEXHMKA MOJAYYCHUS H300paXKeHUS HCIIOAb3YET CUHYCOMIANbHOEC MPAANECHTHOES MArHUTHOC
nosiec yacroron ot 1200 go 1500 I'ui, co3maBaeMoe ogHOM MM 60Jiee TpaaMeHTHBIMHM KaTymikaMu. 1I1pH yacToTe CBbIILIE
1200 'l mopor cruMysisinuM nepuPEeprnYCCKUX HEPBOB AOJLKEH ObITh HAa IOPSAOK HIDKE ITOopora Bo30yXJeHHns cepaia,
4TO 00ECneYMBACT COOTBCTCTBYIOIIMI 3anac 0€30MacHOCTH, TaK KaK HAyalo COKpalICHHUS CKEICTHOM MYCKYJIATYph
ITAHUEHTA cnyXuT paHHeMYy IIpEayIpexXiIeHAIO O NPpHOMDKEHUH K TOPOTY Bo30yXAecHuA cepana. Ha 3Tux yacrorax
rmopor Gubpunsauuy cepaia B S—10 pa3 BbIIIE MTOpOTra €ro CTUMYISIUUN.

[ToppoGumie pacuetnl [9], |10] moka3nBaOT, YTO CTUMYASLMIO NepuPepUUECKIX HCPBOB M MBI (BKIIOYast
MHOKAapA) MOXHO HE [enaTh, eCAU aMIUVIMTYAA [JIOTHOCTH MHAYLMPOBAHHOIO ToKa cocTtasiser meHee 0,4 A/M2 rpu
IUTUTEJILHOCTH UMITYIbCOB HHAYLIMPOBAHHOIO TOKa, ripeBbiaionieit 120 mxc. Ilpn MeHbIIEH UIHTEIBHOCTH UMITYIIBLCA
[UIOTHOCTh MHOYIMPOBAHHOIO TOKa J, A/M?, (aMITMTYIHOE 3HAUCHHWE) JOKHA OTBEYaTh YCIOBUIO

J -1 <48,

rAc { — NMPpOOOIXHUTCIABHOCTE UMITY/IBCA HHAVIIMPOBAHHOIO TOKa, MC.

Ecnv eMKOCTHOM COCTaBsIIOLIEN UMITEIaHCa YeJIOBEYECKOTO TeJIa Ha YKa3aHHbIX YacTOTaX MOXHO NpeHedpeub,
TO | = 1.
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Ecnu He HOoIyCcKaTh TOAbKO CTUMYJISIUMIO CePALla, KOT/la ONMacHOCTb CTUMY/IMPOBAHUS NEpH(PEPUIECKIX HEDBOB
HE TPUHMMAIOT BO BHUMaHUE, TUIOTHOCTH TOKA A IIEPUOJOB M3MEHEHUS MAarHuTHOIO II0Jisl, MEHbILIMX 3 MC,
BbIOMPAIOT U3 COOTHOILCHUA

J <1210

Clenas HEKOTOPBIE JONYUIEHUS, MOXHO OT YKa3aHHBIX IIPEAE/OB TUIOTHOCTY MHAYLHPOBAHHOIO TOKA IEPETH
K IpelcjiaM CKOPOCTH M3MEHEHHMA MarHurHoro mojsg dB/dt. Ilpeacrasiasitercs BO3MOXHBIM [OACYMUTATL, YTO C
aJIcKBAaTHBIM 3aracoM O€30MacHOCTU CTUMYJSIUMS nepudepyeCKUX HEPBOB U ceplilia NCKIIIOUACTCS, €C/AY TUKOBOE
3HAYCHUE CKOPOCTHU U3MEHCHUS BO BPEMEHM MarHUTHOrO 1o He rnpesbiwiact 20 Tin/c npu BpeMeHM ero U3MeHeHUs
T cBeilie 120 mkc. Ecnm 3Hayenue T siexur B npeigenax oT 120 1o 2,5 MKe, TO 3HadyeHUE CKOPOCTH HM3MEHEHMS

MarHUTHOIO Iojig JuHeHHO Bo3zpactaet a0 960 Ta/c. Ilpu Gonbiunx 3HaveHusx dB/dt HauMHaeT NMpeBAJIMPOBATE
TEIJIOBOE NEVICTBHE BHMXPEBHIX TOKOB (ylHedbHas MOMMOIUEHHAasd MOILUHOCTL CBbIlie [ BT/KI), MO3TOMY OCHOBHbBIM
OrpaHMUYMBAIOLIUM rTapaMeTpoM O0€30MacCHOCTY CTAHOBUTCS MMEHHO 3TOT (hakTop.

B uccnenosanvsix | 2], [3], [4], [8] otMeuaeTcs cTUMyassuMs nepudeprIeckKux HEPBOB M cepAlia NMPU 3HAYECHUSIX
dB/dt 1 yacToTax U3MEHEeHMsT MAarHMTHOTO 110/, npearnucadHbiX B [9], [10], 4TO moakpern/isieT apryMeHTb! B I1OJIB3Y
npeacaoB dB/dt, ycraHoBmeHHBIX B 51.102.

[TapaMeTpnt, nanHbie B 51.102, yKa3aHbl ¢ HeJbI0 NpeJOTBPAILSHUSE CTUMYJISILIMY cepaLia TOCPEACTBOM YCTAHOB-
JICHUST COOTBETCTBYIOLIMX NpenesoB Oe3onacHOCTU. Bkciwtyatauyisi MAITHUTHO-PE3OHAHCHOTI'O OBOPY]/10-
BAHWA nipy 3HaueHUsIX napaMeTpOB, [IPEBLIHIAIOINMX YKAa3aHHbIC B HACTOSIIIEM CTAHAAPTE, BJACYET 32 COOOH MMpAMYIO
otpeTcTBeHHOCTH [TOJIB3OBATEIIA n/mnu OITIEPATOPA 3a BO3MOXHBIE MTOCTEACTBUL.

[Ipy BpeMeHM M3MECHEHHU MarHUTHOTO IT0JIA T CBbIWIE 5 MC (YacToTa MarHutrHoro noJjsa mMeHee 100 I'ty) nmoporu

CTUMYJISIMHY CEepALa JIMUIb HE3HAYUTENBLHO MPEBHILAIOT IOPOrd CTUMYISLMM TepudepryecKx HepBoB. [Ipu 3Tux
4aCcTOTax CTUMYJIALMA NepUPEepHIECKUX HEPBOB HE MOXET UI'DAaTh POJIb «PAaHHEr0 NMpeaynpeaAuTe/IbHOIO CUTHala» O
roa3MoOXxHoON cTumynssuuy cepaua. MAITHUTHO-PE3SOHAHCHOE OBOPYAOBAHWE, oanako, Bpsim mu Oyner
paboTaTh MPH TaKMX YaCTOTaxX WIM TaKOM BPEMEHH U3MEHEeHMWSA MarHUTHOTIO TIOJIA.

Paccuntannbie npemenst dB/dt MoryT ObITh NMpesblllIeHBl, €CIH OYIAET TTOKA3aHO, YTO He NPEeBLIILIEHO OCHOBHOE
OrpaHUyeHHE MO IJIOTHOCTH MHAYLIMPOBAHHOTO TOKA.

CUJIBHOE WMILYJIbCHOE MarHMTHOC MOJIE ¢ YaCTOTOM TMOBTOPEHUSI UMITYJAbCOB, COCTAB/SIIOILEH JOAM repua,
BPEMEHEM HApaCTaHWA [0Js1 B JIECATKM MUKPOCEKYHA SBIACTCH HE TOABKO (PAKTOpPOM PHUCKE, HO M MOLIHBIM
OIUArHOCTHUYECKUM U TEPAIICBTUYECKUM (PAKTODOM.

B MHMpPOBOM KIMHHYECKOHN TIPAKTUKE LUMPOKO INPHMEHSETC BBIITYCKAEMbi B BennKOOPUTAHKMU MATHUTHBIN
cTuMyssiTop MAGSTIM-200, npeaHazHauyeHHbIN 111 BO3ACUCTBUSA OJMHOYHBIMM UMITYIbCAMY MATHHUTHOTO IOJIS CO
3HauyeHuaMu dB/dt, nocturaommumu 10° Ta/c. DroT anmapar UCHONL3YETC UL BO3AEHCTBUA Ha TOJIOBHON MO3T MPU
MCCASIOBAHUAX HEPBHO-MbILIEYHOTI'O aJIrapara, a TakKe NMpH JeUYECHUN HEKOTOPHIX NMCUXMYECKUX PACCTPOMCTB.

B Poccum gaBHO BBIIYCKAETCS anrapar MAarEMTHOW MMNyAbCHOM Tepanuu AMMUT-01, xoTopbit ¢ ycrexom
NPUMEHSIETCS UL JIeYeHMs, IJIaBHbIM 00pa3oM, 3a00JeBaHMil M MOBPEXKACHMIM OIOPHO-IBMIaTEAbLHOIO afnfapara n
neprudeprudeckux HepBoB. OH BO3JCUCTBYET Ha NAaTONOTMYECKHE OYaru ITOChUIKAMH MMITYJIbCOB MArHUTHOIO IIOJS C
dB/dt nopsaaxa 10% Tin/c, yTo BHI3BIBAET YETKO BbipaXeHHBIE 3DPEKTH HEMPOCTUMYIUPYIOUINI, aHAIBIETUIECKHIA,
NPOTUBOOTCUYHBIM, ITPOTUBOBOCIIAJINTEIBHBIN, BA30AKTUBHLIN, CTUMVIMPYIOLUHH [IPOLIECCHI PETEHEPAUMU B [TOBPEXK-
AeHHbIX TKaHAX. HUKaKuX OTpUIATCbHBIX, B TOM YHCJIE OTAAJCHHLIX, MOCACACTBUIA IIPH NPaBUIbHOM JICYEHMU 3TUM
arnapaToM He oOHapyXeHO.
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I151.103 3AILHUATA OT BY U3JIYHEHHA

Harpesanue OuoTKaHe#l SABIACTCS BAXKHEHIIMM CAeACTBHEM BO3aeHCTBUA BY M3Iy4YCHMHA, TeHepHMpyeMoro
MATHHUTHO-PE3OHAHCHBIM OBOPYJAOBAHHWEM (4yactota usny4yeHns cocrasisiet 4,25 M npy MarHUTHOH
VHAYKLMK ocHoBHOrO 11oas 0,1 Tia u yBemmuuBaerest 1o 85 MI'u ¢ pocroM MarHuTHOM MHAYKUMU xo 2 Tin). Muorue
ounonoruyeckue 3¢gdekTnl BosgchcTBMsA BY M3iiyyeHMs1 CXOAHBl C peakUUsiMM Ha UHAVIIMPOBAHHOE HarpeBaHHe,
BbI3BAHHbIMU ITOBBbIHIEHUEM TeMIIEpaTypbl OMOTKAHU WM 4YeaoBeueckoro tea Ha 1 °C ¢ BbIlIE, WIHM C peaKUUsIMHU,
CBSI3aHHBIMU C YMEHBILICHUEM [0 MMHHMAQJIBHOIO YpOBHA OOLICH TEIU10BOM HArpy3KHM Ha YEJI0OBEYECKUM OpPraHu3M
(IOYTH MOJIHOE OTCYTCTBHE TEIUIOOOMEHA YeJIOBEUYECKOro Tena ¢ OKpyxalomen cpegoi) [211.

MunyurposadHylo BY uanyyenueM TeruioByl0 HArpy3kKy Ha OpraHuM3M MOXHO CBf3aTh HEINOCPEACTBEHHO C
YAETBHOU TIOTJICIEHHOU DHEPTUEM (YIIB) wnu YAEJIBHOU [MOTJIOIEHHOU MOIIHOCTBIO
(YIIM). Hpyrumu BaxKHBIMH (pakTopami, BausiomMy Ha peakiuo HAIIMEHTA Ha nanHyiO TeIloByK Harpysky,
SABJISIOTCA TCMIIEpaTypa BO3IyXa, OTHOCHUTEIbHAA BIAKHOCTb, CKOPOCTh BO3AYUIHOIO NOTOKA, BO3ACHCTBYIOWIECIO Ha
ITALLMEHTA, 1 crenedb €ro TeTUION30JISUMKH.

JIoKann30BaHHbIC YUaCTKU HArpeBaHUs MM «TOPSAYME TOUYKU» MOTYT BLI3BATh MECTHOE ITOBBIIIIEIINE TeMIIepa-
Typbl. Ha nipakTviKe npu MeCcTHOM BO3AcUCTBUM Y119 BbIlIE CpelHEro mokasaTeisi Ul BCCTro Teia BO3acicTeMI0 BY
M3JIydeHMsl TOIBEPraeTcs TOJLKO 4acTh Tena, MOMIOILICHME 3HEPruy YBEJIMYMBaeTCs NPONOPUMOHANBHO KB3ApaTy
paccToAHMS OT UecHTpa Teaa [7], (8], a HEOMHOPOAHOCTh INCKTPOPUIHUCCKUX XapaKTCPUCTHK PAa3TUUYHBIX YYaCTKORB
Tejla CUJIBHO BJAMSIET Ha XapakKTep IOITIOWEHHs 3HEPIHK KU paclipeacacHue MHIYLMPOBAHHLIX TOKOB. VMICCiexoBaHus
C CMOJIb30BaHUEM chepUUYeCKUX MOIENIEH T0Ka3bIBAlOT, YTO HauboJiee ToKeNbIM Cliydai peaJlu3yeTcd B CJiyyac, Koraa
«TOpAYME TOYKH« 00pa30BaHbl cPepaMH ¢ HU3KOM 3CKTPHUYCCKOH ITPOBOAMMOCTBLIO (KOCTHAS WM XHPOBas TKAHH),
PacnoJIOXECHHBIMM Ha HAPYXHOM IMOBEPXHOCTU Cephl C 00€e BLICOKOM NMPOBOAMMOCTHIO (HAapUMED, MBIILIEYHAS
TKAHDb); «TOpsiMMe TOMKHW» MOTYT BO3HMKaTh fIpyA YIIM, mpeBblliaomiern MeCTHBLIM CpeaHuil ypoBeHb B 2,3 pa3a u
oosablue [22]. ITocnenHue pacyeThl, OCHOBAaHHBIC Ha MaTEMaTUYECKON MOAEIN HEONHOPOIHOCTHU YEJI0BCUYECKOro Teia
[11], [18], roKassiBaoT, 4TO JoKanu3vMpoBaHHasd YIIM oTOcabHBIX, OTHOCUTEJIBHO MAJbIX, YYACTKOB TE€Ja MOXET B
10—70 pa3 npeBbilUaTh CPEIHUN Nnokasareb 11 Bcero teaa | 10]. OmHako 310 COOTHOUIEHME YMEHBIIAETCS TPUMEPHO
B 2-—4 paza, KOrAa OHO ycpeaHsiercy Ha uenbid oprad [10], [12]. BeposiTHOCTL BbICOKMX MECTHBLIX 3HayeHuil YIIM
YMECHBILIACTCS TIPH KBAaAPATYPHOM BO3OYXIECHMMN SACPHBIX CIIMHOB, NPU 3TOM €TI0 TIOCAEACTBHSA CrI1aXXUBAIOTCH 33 CYET
TETUIOBON IU(PY3NU M TIEpeHOoca TeIia KPOBOTOKOM.

TeruioBbie 3 DEKTHI ONPEALISIOTCS YYBCTBUTEABHOCTLIO OOJIBIIMHCTBA OMOJIOTHUYECKUX TIPOLIECCOB K TEMIIEpa-
TYPHOMY BO3ACHCTBUIO. B nepBylo ouepeab Mepbl 3aliMThl 0T BY ManyyeHuUs1 10X HbI ObITh HANPABJICHBI HA M30€XKaHUE
Ype3MEPHBIX PUINOJOTHUECKHX peaKLMi, BbI3BAHHBIX NOBLILICHUEM TEMIIEpaTyphl Te€J1a, M HA n3bexaHue MOBLILICHUS
TEMIIEPaTypLl TKaHEe! A0 YPOBHs, IIPU KOTOPOM OPraHM3My MOXKET ObITh NIPUUYMHEH KaKON-JIMO0 yiuepo.

Haunbonee 3aMeTHRNMHU peaklIMsIMY YeJOBEYECKOro OopraiMu3Ma Ha CWibHOE HarpeBaHue teiaa BY uanydeHueM,
BEPOSITHO, ABASIOTCA peakKUuur CUCTEMEI TEPMOPETyIMPOBaHKS, BKIIIOYAIOUME POCT YACTOTHI CEPACYHBIX COKpALIEHNH
U YCWIEHUE KPOBOCHAOXKEHUS KOXM NMPU OAHOBPEMEHHOM HE3HAMMTENBHOM NaA¢HUM apTEPHUAILHOIO JaBneHus [20].
JTU peakUMM MpOSBIAIOTC B MaxkcuManbHou cteneHM, maxe eciau [TAHMWMEHTDI naccmBHO neXaT B yCIOBHAX
KOMHATHO¥M TeMIIepaTyphl, MOCKONBLKY TeMIIepaTypa Tejia nogHuMaetrcs 0osnee yeM Ha 2 "C. Y 00AbHBIX ¢ HApYILIEHHOMN
(PYHKLUEN TEPMOPETrYJINPOBAHMUS U CEPACYHO-COCYIUCTOM HEOOCTAaTOYHOCTBIO HE OTMEYACTCSl BPEAHBIX BO3ACHCTBUM
Ha 340pOBLE, €CAM TeMIeparypa Tesia Bo3pacraeT He 6onee yeM Ha 1 °C [13]; UMEIOTCH, OAHAKO, OTHCAbLHBIC
UCKJIIOYEHMS, O KOTOPBLIX peyb MOWAET HUXe.

OrpunaresbHoe BosaeucTBue Ha HekoTophIXx [TAIIMEHTOB moxeT ObITh Bhi3BaHO MX PHU3NOJIOrHYCCKUMU U
(PH3MIECKHMMHM MOKA3ATESIMH, CBSI3aHHBIMH CO C/1abbIMU BO3MOXHOCTAMM aJalTaliMM K TTOBBILICHUIO TEMIIEpATYPHOMH
Harpy3KM, KOTOpbie 00yCJIOBICHB! MIPEKJIOHHBIM BO3PacTOM, TYYHOCTBIO M MOBBILICHHBIM apTepHAIbHBIM JaBJICHUEM
(14]. PasznuuyHeie JieKapCTBEHHBIC NperapaTrhl, HApUMEDP, MOUYETOHHbBIC CpeACTBa, TPAHKBUJIM3AaTOPhl, CHOTBOPHBLIC,
COCYNOpACIIUPSIONINE M APYrHUe CPEACTBa CHIZKAIOT BHIHOCIHMBOCTL K IOBBILCHHKIO TeMIlepaTyphl [ 16].

Kpome Toro, HeJOCTaTOYHO U3y4eHa CNOCOOHOCTD K TEPMOPErYIMPOBaHUIO IPYAHBIX MAAICHLEB, Y OepPEMEHHBIX
XEHIWH 3Ta QYHKIMUA OpPraHU3Ma TakXkKe MOXET ObITh CHIDKeHA. ClenyeT 3aMETUTh, YTO OTBCJ TEILIa OT 3MOpHoHa
WK YTPOOHOIO IIJIOAA, KOTOPBIA OCYILIECTBISICTCS Yepe3 IlaleHTapHbIi 6apbep, MOXET OKa3aTbCslt MEHEE 3HAYHUTECTh-
HBIM, YEM pacCesAHME TCIUIa B APYrMX TKaHsX, 0Orarnix KpPOBEHOCHLIMM cocynaMHM. K3BeCTHO, YTO MOBBILICHUE
TEMIIEPATYPhl TEMA MOXET ITPUBECTH K BOSHUKHOBEHUIO YPOICTB Y pPsijia MIACKONNTAIOIUX, BKIIIOYAs IPUMATOB, BIIUICT
Ha LEHTPaA1bHYIO HEPBHYIO CUCTEMY M BhI3bIBAET 00pa30oBaHue A¢(eKTOB JAMla Y AeTCH, MaTeEpHU KOTOPLIX JOAT0¢ BpeMsl
UCTILITHIBAJIM CUJIBHOE MOBbIIICHUE TeMIIepaTyphl (> 39 °C), ocOO&HHO B TCUCHHUE ITEPBEIX TPEX MECSILIEB OepeMEHHOCTH
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[19], [27]. I1osTOMY XenarelbHO, yToOBl BO3AcUCTBHE BY M3/ydeHUs HE NPUBOMMIC K IMOBLILICHHIO TEMIIEPATYDhI
TeJla Yy 3TOr0 KOHTHHIeHTa donee yem Ha 0,5 °C J13].

BE1710 BRIMOJHEHO MAaTEMATHYECKOE MOAETUPOBaHNE QYHKIIMH TEPMOPETYIMPOBAHUSA YEJIOBEUECKOT0 OpralHu3ma
npu sospericteun MATHHUTHO-PE3OHAHCHOI'O OBOPYAOBAHWMSA. B {2] paccuyuTaHO, YTO IOBBILIEHUEC
temrepatypsl Tena ITALIMEHTA B jserkoit omexiae ¢ HopManpHO paboTalonieil CUCTEMOH TepMOpPEryJINpOBaHysl
AOJDKHO cocTaBUTh A0 0,6 °C, B 3aBUCUMOCTH OT YCJIOBUH OKpYXalolleit cpeanl, npy sosnaeitctsuu OBOPYIOBAHUA
Ha ITALHMEHTA B uenom npu yposHax YIIM mo 4 Br/kr. Pe3yabraThl pacyeToB BIIOJIHE COIJIACYIOTCS C HCCIEI0BA-
HUAMM Ha J00pOBOJBLAX, KOTOpbie MOABEPTAINCE BO3aeiCcTBUIO YIIM, paBHoit 4 Bt/kr, B Teuenue 20—30 muH {1},
[15], [23], [25]. OrcyrerBYIOT Kakue-1uMbo cooBLICHHUS O BPEIHOM BIHWSHHU Ha 370pPOBbBE YCIOBEKA YPE3IMEPHOTrQ
MCCTHOI'O MJIM CHCTEMATHYECKOYO Harpesa, BhI3BaHHOro BosaeciictaueM Ha [TALIMEHTA YIIM npwu ypoBHe 11s Bcero
Tena 1o 1,5 Br/xr |24].

[Tpegensr YIIM Bcero tena yka3zausl B 51.103. 3xavenue 1,5 Br/kr wis HOPMAJIBHOI'O PEXHWMA PALOThI
peKOMeHIyeTcs KakK Hanbosiee Boicokuit ypoBeHb YIIM Bcero tena, monyctuMbiil g Bcex ITAIIMEHTOB, He3zasu-
CUMO OT UX cocTossHUA 300poBbs. ITAIIVMEHTDI, y KoTOphIX HE OTMEYEeHbI HapylUIeHUS TCPMODPETYSITOPHON (DYHKIMHY
U CepAEYHO~COCYIUCTAass HEAOCTATOYHOCTb, MOIYT IIOABEPTraThCs BO3AeHcTBUMI0O BY uznyueHus npu 0osee BhICOKUX
sHaueHHaX YIIM Bcero tena; wisd padotel B PEXKMMME KOHTPOJIA [TEPBOI'O YPOBHA pekomenayeTcs BepxHUit
npeaca 4 Br/kr. Cneayer OTMETUTh, YTO MHAMBUAYAJIbHAS YCTOMYUBOCTL K IMOBBLIIIEHUIO TEMIIEPATYphl TEIa BECbMa
Da3zUUHa AaxXe V 3[A0POBLIX IOACH, MOATOMY MPHU MOBBIUICHHBIX 3HAYeHHAX YIIM Bcerna tpebyercas MEJA VI H-
CKOE HABJIOAEHHWE [17].

YKazaHHBIE BbILIE TPEACAbl YCTAHOBAEHBI IIPU YCAOBMM, YTO TEMIeparypa B IOMELIEHUM, FAE NPOBOLMUTCS
MATHHUTHO-PE3SOHAHCHOE OBCIIEXTOBAHWE, Mmedee 24 °C, oTHOCUTE/IbHAS BIAXHOCTh BO3Ayxa MeHee 60 %,
aBokeHue Bo3ayxa MuHuManbHo, [JAIITMEHT nerxko omer. Pacyetnl, BolrmonHenHnsle aropamu |31, [4] u [5], moryT
ObITh KCIIOJBL30BaHB! JUIST KOPPEKTUPOBAHUS AOITYCTUMBIX 3HaAY¢eHUHM YI1IM B COOTBETCTBUM C YCAOBHUSAMM OKPYXAIOLIEH
Cpelbl, OrpaHUYUBANOIIUMH TEIIOQOTBOA. MOXHO NMpHOMM3UTENIBLHO CUYUTATh, YTO MPU MOBLILIEHWUU TEMIIEPATYDhI
Bo3ayxa Ha Kaxuabiii 1 °C oT ypoBHs 24 °C, gjonycTtuMbIit BepxHUl Ipeaen YIIM Bcero Tena pst padborel B PEXKVME
KOHTPOJIA NNEPBOI'O YPOBHS pomxen o6wmith cHikeH Ha 0,25 Bt/kr. PaBHeim obpaszom, Ha Kaxawie 10 %
NpeBbILICHUA OTHOCUTEBHON BIXHOCTY BO3OYXa 3TOT Opeacs AomkeH ObITh cHKeH Ha 0,1 Br/xr. IIpu HOPMAJIb-
HOM PEXHWMME PADOTDI npenensl YIIM aomxHbl ObITh CHMXXECHBI Ha MOJ0BMHY YKA3aHHBIX 3Ha4eHUH, YPOBEHbD
meHee | Bt/Kr npy temreparype Hwke 30 °C ymMeHbIIaTh HET HeoOX0aMMOCTH. 11py BHECEHUH YKa3aHHOIO KOppeK-
TUPOBAHUSA ClEeAYET IOMHMTL, 4TO uHaAusuayaabHbete peakuuu [TAIIMEHTOB Moryt ObiTh paznuyHBIMHU, HOITOMY 33
HUMH JOKHO BeCTUCHh YVCWICHHOE HADMI0aeHuE.

HekoTopeie yaacTKy Tena, HanpyMep rojioBa, MOryT ObITh BeCbMa YyBCTBUTE/ILHbI K HOBBILLIEHUAM TEMIIEPATYPhI.
Oco00 BOCIPUMMYMBLIMY K 9TOMY ABJICHUIO CNEAYVET CUMTATH PA3BUBAIOIUMACH SMOPUOH M VTPOOHBLIN rutog. TxaHu
TYJIOBHIIIA U1 KOHEYHOCTECH HAMMEHEE YYBCTBUTEIbHBI K MOBBILICHUIO TeMIiepaTyphei. B {9] nmoka3aHo, 4T0 MECTHOE
nopebilieHHEe TeMrepaTrypbel 00 38 “C roJiosbl, 39 "C tymoBuia M 40 °C KOHeWHOCTEM HE ITOMKHO IIPHBOIMTL K
OTPUUATENbHLIM HNOCHCACTBRUAM A opranuama. [Ipoctoil pacuyer noxaseiRacT, 4yTo npu YUUM roaoBwl, paBHOM
3 Br/kr, TemMIieparypa a3 Bpsil JU HOBBICUTCA Oosiee yeM Ha 1,6 "C; rpu TeX XXe YCJIOBHAX TEMICpaTypa Mo3ra He
HoJoKHa Bo3pacTtH bonee yeM Ha 1 “C [6]. s TymoBuiua ¥ KOHEYHOCTE MOTY1 OKa3aThCs HOINYCTHMBIMH U Oosce
BLICOKME 3HaucHUd YIIM (UCKIIoUeHUE COCTaBNSIOT OSPEMEHHLIC XCHINKMHLBI) DU YCAOBUU, 4YTO HE IpPEBRBIICHA
TCILIOBasl HAIPy3Ka BCEro Teaa. TeM He MeHee, orpaHMvYeHud, Kacawwuecs YIIM rnipyu MECTHOM BO3INCHCTBUH, KOTOPDIE
BBITCKAIOT M3 JONYCTUMbIX INpEAesoB IIOBBILEHHUSA TEMIIEPaTyphl COOTBCTCTBYIOILMX TKaHEM, OKOHYATC/AbBHO He
YCTAaHOBJICHBI, KPOME TOrO, CYIUECTBYET Mano MHPOPMAUUH, MOATBCDXKAZIOWIEH HOPMAALHBIC 3HAYCHWS, IPHHATHIC
w1 padoTel B PEXXUME KOHTPOJIA THEPBOI'O YPOBHAL.

IToBhilieHME TEMITEPATYPh! KAKOro-aubo yyacTKa Teja KakK peakuyst Ha MpepuIBUCTOC MOMMOIUeHUe sHeprum BY
WU3JIY4CHUS, HAlIPUMEP OT UMITYJILCHOIO UCTOUYHHMKA, MOXET ObIThb COOTHECCHO €O 3HadeHueM YIIM, yepennesdbiM 3a
[T0JIOBHHY BPEMEHH YCTAHOBIIEHHUS TEIJIOBOIO PABHOBECHS, IPHUYEM 3THM BpeMEHEM CYUTACTCSA BPEMSs, OTCYUTHIBACMOC
OT HAa4Yala BO3ICHUCTBHA HMCTOUYHMKA TEIUIA ¥ HEOOXOAUMOE IS HOBBLIIEHHS TeMIlepaTypbl B LIEHTPE HarpeBacMoro
yyacTka Ha 50 % MakcuManbHOro 3HayeHys. BpeMs yCTaHOBASHMUS TEIUIOBOIC PaBHOBECH S YEA0BEYECKOrO TEIa TOUHO
HEHM3BECTHO, OJIHAKO OHO MOXET COCTABIATL OT 15 10 30 MHUH, TOrga Kak TeMIicpaTypa opraHoB, UMEIOIMX MEHBIIYIO
Maccy, YCTaHaBJIMBAeTOd ropa3ao ObpicTpee (HallpUMeEp, Bpe€MS YCTAHOBJIEHHS TEIUIOBOIO paBHOBECHS IS I/1a3a
COCTaBIsACT NPUOAM3INTENbHO 5 MUH) {261,

Kourponnpopanue YIIM Bcero 1esa TOALKO B CiIyuyae MCHOAB3OBAHMSA KATYIUKM IS TTIOIYYEHUS N300paKeHU
TeJa, KakK npeainuchiBaioT TpedosanueM 31.103, nepeuucnenus d) 1), ynpoliunaer 3agadyy KOHTPOJMPOBAaHHSI 3TOrO
napaMmerpa 8 MATHUTHO-PESOHAHCHBIX CUCTEMAX, yro aenaer BO3MOXHBIM O€30MacHOE HCTIONL30BaHME
BY u3ny4yeHust cpaBHATENBHO OOMLUION MOLIIHOCTH IIPH padboTtax rnogodHoro poda. OrpaHHYCHNE MCIIONh30BAHUSA 2TOH
VIIPOLLCHHOM Ofiepalyy caydasMM, KOrga mnepejaroilasl KaTtyiika MMEET AOCTATOYHO O0JibUIME pa3MeEphl M CO3HACT
110JIC BLICOKOM OZHOPOIHOCTH (NIPEANO/IAracTesi, YT0O UMEHHO 3TUMM KadecTBaMM 00aAa10T KaTYHIKY JJIsi TIOMy4YeHVs
M300pakeHUs TeJa), YCTAHOBJICHO € LIC/AbIO OFPAaHUYMTE COOTHOLICHME MEXIY CpeIHUM 3HaucHneM YITIM Bcero tena
U YIIM ronoBbl WM Kakoro-auoo yuacrka rtena. [lonodbHbie apryMeHTLI MOTYT ObITh MCITOJIB30BAHBI U B OTHOILEHMUH
tpeboBarinit 51.103, nmepeuricnenue d) 2), xkormga KodTpoab cucreMbl 1o YIIM ToibKo TONOBBI OCYHIECTBASICTCH B
cJIydasix, IIpy¥ KOTOPbIX KaTYILKA JUIS [TOAYYEHHUSI U300DpaKECHUS I'OJIOBbI UCIIOJIB3VETCS B KaueCcTBeE MMEHHO Nepeaaolei

KATYIIKM.

CChUIKM:

(1] Abart, J., Brinker, G., Irlbacher, W., Grebmeier, J., 1989. Temperature and heart rate changes in MRI at
SAR levels of up to 3 W/kg. Abstract, Society for Magnetic Resonance in Medicine. August, 1989, p. 998

33



I'OCT P 50267.33—99

(2] Adair, E.R., and Berglund, L.G., 1986. On the thermoregulatory consequences of NMR imaging. Magn.
Reson. Imaging, 4: 321333

[3] Adair, E.R., and Berglund, L.G., 1988. Thermoregulatory consequences of MR imaging when capacity for
skin blood flow is reduces. Abstract, Society for Magnetic Resonance in Medicine. August, 1988, p. 171

[4] Adair, E.R., and Berglund, L.G., 1989. Thermoregulatory consequences of cardiovascular impairment during
NMR imaging in warm/humid environments. Magn. Reson. Imaging, 7. 25—37

[5] Adair, E.R., and Berglund, L.G., 1992. Predicted thermophysiological responses of humans to MRI fields. In
Magin, R.1., Liburdy, R.P., and Persson, B., eds. Biological Efiects and Safety Aspects of Nuclear Magnetic Resonance
Imaging and Spectroscopy, Annals of the New York Academy of Sciences, 649; 188—200

[6] Athey, T.W., 1989, A model of the temperature rise in the head due to magnetic resonance imaging procedures.
Magn. Reson. Med., 9: 177—184

[7] Bottomley, P.A., and Andrew, E.R., 1978. RF magnetic field penetration, phase shift and power dissipation
in biological tissue: Implications for NMR imaging. Phys. Med. Biol., 23: 630—643

(8] Bottomley, P.A., and Edelstein, W.A., 1981. Power deposition in whole-body NMR 1maging. Med. Phys., 8:
510—512

(9] Czerski, P., and Athey, T.W., 1987. Safety of magnetic resonance in-vivo diagnostic examinations: Theoretical
and clinical considerations. Centre for Devices and Radiological Health, Rockville, Maryland, 20857

[10) Gabriel, C., 1989. Localized SAR in people undergoing NMR imaging. A report prepared for the National
Radiological Protection Board, Chilton, Didcot, Oxon, UK. By University Microwave, L.ondon

11} Gandhi, O.P., DeFord, J.F., Kanai, H., 1984. Impedance method for calculation of power deposition patterns
in magnetically induced hyperthermia. IEEE Trans. Biomed. Eng., BME-31: 644—651

[12] Grandolfo, M., Vecchia, P,. Gandhi, O.P., 1990. Magnetic resonance imaging: Calculation of rates of energy
absorption by a human-torso model. Bioelectromagnetics, 11: 117—128

[13] IRPA/INIRC, 1991. Protection of the PATIENT undergoing a magnetic resonance examination. Health
Physics 61: 923928

[14] Kenney, W.L., 1985. Physiological correlates of heat intolerance. Sports Med., 2: 279—286

[15] Kido, D.K., Morris, T.W., Erickson, J.L., Plewes, D.B., and Simon J.H., 1987. Physiologic changes during
high ficld strength MR imaging. AJNR, 8: 263—266

[16} Minard, D., 1980. Pre-employment and periodic medical examinations for workers on hot jobs. IN
Proceedings of a NIOSH Workshop on Recommended Heat Stress Standards (Dukes-Dubos, F.N., and Henschel, A.,
eds.). Cincinnati, Ohio, US Department of Health and Human Services, DHSS (NIOSH) §1-108, pp. 61-70

{171 NIOSH, 1986. Occupational exposure to hot environments, Revised criteria, 1986. National Institute for
Occupational Safety and Health, US Dept. Of Health and Human Service, DHHS (NIOSH) 86-113

[18] Orcutt, N., Gandhi, O.P., 1988. A 3-D impedance mecthod to calculate power deposition in biological bodies
subjected to time-varying magnetic fields. IEEE Trans. Biomed. Eng., 35: 577—583

[19] Pleet, H., Graham J.M., and Smith, D.W., 1981. Central nervous system and facial defects associated with
maternal hyperthermia at four to 14 weeks’ gestation. Pediatrics, 67: 785—789

[20] Rowell, L.B., 1983. Cardiovascular aspects of human thermoregulation. Circ. Res., 52: 367.

(21] Saunders, R.D., Sienkiewicz, Z.J., and Kowalczuk, C.I., 1991. Biological effects of electromagnetic fields
and radiation. J. Radiol. Prot., 11: 27—42

{22] Schenck, J.F., and Hussain M.A., 1984. Power deposition during magnetic resonance. The effects of local
inhomogeneities and ficld exclusion. General Electric Corporate Research and development Labs. NMR Project Memo
#84-199. October 17, 1984

[23] Schaefer, D.J., Barber, B.J., Gordon, C.J., Zielonka, J., and Hecker J., 1985. Thermal eftects of magnetic
resonance imaging (MRI). In Abstracts: Society of Magnetic Resonance in Medicine. Volume 2. Berkeley, California,
Society of Magnetic Resonance in Medicine, pp. 925—926

[24] Schaefer, D.J., 1991. Dosimetry and effects of MR exposure to RF and switched magnetic fieids. In Magin,
R.1., Liburdy, R.P., and Persson, B., eds. Biological Effects and Safety Aspects of Nuclear Magnetic Resonance Imaging
and Spectroscopy. The New York Academy of Sciences, 649; 225—236

[25] Shellock, F.G., Schaefer, D.J., Crues, J.V., 1989. Alterations in body and skin temperatures caused by
magnetic resonance imaging: is the recommended exposure for radio frequency radiation too conservative? Brit. J.
Radiol., 62: 902909

126] Scott, J.A., 1988. A finite element model of heat transport in the human eye. Phys. Med. Biol., 33: 227-241

(27] Smith, D.A., Clarren, S.K., Harvey, M.A S., 1978. Hyperthermia as possible teratogenic agent. Pediatrics, 92:
878—883

34



[TPUITOXEHHUE CC
(00s13aTENBHOC)

1epeyeHr TepMHHOB, HPUMEHAEMbIX B HACTOSIIEM CTaMIApTe

MATHUTHQO-PE3OHAHCHAS CUCTEMA
MATHUTHO-PE3OHAHCHOE OBOPYJI10OBAHUE
MATHUTHO-PE30OHAHCHOE OBCJIENLOBAHUE
MATHUTHBIN PE3OHAHC

MEAULUHCKOE HABJAIOAEHHUE

HOPMAJILHBIN PEXHUM PABOTHI

OBJIACTL KOHTPOJIMPYEMOI'O JOCTYIIA
OBBIUHBIN KOHTPOJIb

MEPEXOJ B HOPMAJILHOE COCTOSHHWE
[MPOAOJIKUTEJIBHOCTE CKAHHUPOBAHUA

PEXVIM KOHTPOJI BTOPOI'Q YPOBHA

PEXUM KOHTPOJIS ITEPBOTO YPOBHS

CKOPOCTb UBMEHEHUSA MATHUTHOI'O ITIOJA (dB/dt)
YAEJABHAA IMOTTIOIEHHAA MOIHOCTD (VIIM)
VIAEJBHASA TTOTJIOLIEHHASA SHEPI'UA (VIID)
YCTPOMCTBO ABAPUUHOI'O BHIKJIIOYEHUA ITOJIA
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HoMmep mMyHKTa HacTosILEro

CTaHaapTa
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