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Mpeancnosne

Lilenn v npuHumnbl cTaHgapTusauun B Poccuiickoii ®efepauun yctaHoBsieHbl ®efepasibHbiM 3aKOHOM
oT 27 gekabps 2002 r. Np 184-03 «O TeXHNYECKOM peryanpoBaHuv», a npasunaa npuMeHeHUs HauMoHanbHbIX
cTaHgapToB Poccuiickoin depgepauymm — FOCT P 1.0 — 2004 «CTtaHgapTmsauma B Poccuiickoih @egepauumn. Oc-
HOBHbI€ MONOXEHNSA»

CeefeHus o cTaHgapTe

1NO0AroTOB/IEH ABTOHOMHOI HEKOMMepYecKol opraHnsaumein «Bcepoccuiicknii Hay4Ho-uccnenoBa-
TeNbCKWIA N UcNbliTaTeNbHbIA UHCTUTYT MeauLMHCKo TexHukmn» (AHO BHUNWMT) Ha ocHoBe CO6CTBEHHOMO ayTeH-
TUYHOTO NepeBO/a Ha PyCCKUI A3bik CTaHAapTa, yka3aHHOro B NyHKTe 4

2BHECEH TexHuyeckum KoMuTeTOM Mo cTaHgapTusauum TK 411 «Annapatbl n o6opygoBaHue ans
ny4yeBoil Tepanuu, [UarHOCTUKN U A03UMETPUN»

3 YTBEPXJEH W BBEJEH B AEWCTBWE nMpukazom ®PepepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynupoBaHuto n meTposiorum ot 9 gekabps 2009 r. No623-cT

4 Hactoswumin ctaHfapT UAEHTUYEeH MexAayHapoaHomy cTaHgapTy M3K 60601-2-33:2006 «M3genus
MeAuLUHCKNE anekTpuyeckune. Hactb 2-33. HacTHble TpeboBaHMa 6€30NacHOCTU K MEANLMHCKOMY AnarHoctmyec-
KoMy 060pyf0BaHuio, paboTalLemMy Ha 0OCHOBE MarHUTHOro pesoHaHca» (IEC 60601 -2-33:2006 «Medical electrical
equipment — Part 2-33: Particular requirements for the safety of magnetic resonance equipment for medical
diagnosis»).

Mpu NpMMeHeHNN HACTOALLEro cTaHfapTa peKkoMeHAyeTCA UCN0Ib30BaTb BMECTO CChI/IOYHbIX MeXAyHa-
poAHbIX CTaHAAPTOB COOTBETCTBYOLWMNE UM HaLMOHabHbIe cTaHAapTbl Poccuiickoin depepauunun, ceegeHns o
KOTOPbLIX NPUBEEHbI B AONONHUTENLHOM NPUNOXeHnn A

5 B3AMEH r'OCT P 50267.33—99

NHopmMauns 06 M3MeHeHUAX K HacTosLWeMy cTaHaap Ty Ny6MKye T CA B €XerogHo n3gasaemMom uHgop-
MauMOHHOM yKa3zaTene «HaunoHanbHble CTaHAapThi», @ TEKCT U3MEHEHUA U NONPABOK — B €XXEMECSYHO
n3fasaemMblX MHMOPMaLNOHHBIX YKa3aTensax «HaunoHanbHble cTaHAaapThi». B cnyyae nepewoTpa (3aMeHbl)
UM OTMEeHbl HacTOSALWEro cTaHjapTa cooTBeTCTBYyLee yBejoMaeHne bygeT ony6/nKoBaHo B exeme-
CAYHO U3gaBaeMoM MHOPMAaLMOHHOM YKa3aTene «HaunoHanbHble cTanfapThi». COOTBETCTBYOLWas NH-
chopmauus. yegomaeHne n TeKkcTbl pasmellarnTCca Takke B MHPOopMaLMoHHOW cucTeme o6LLero nosab3osa-
HUA — Ha ohuumansitom caliTe ®efepasbHOro areHTCTBa N0 TEXHNYECKOMY pPerynmpoBaHuio 1 MeTPoaorum
BceTun NHTepHeT

©CTaHpaptuHdopm, 2011

HacToswuii ctTaHAapT He MOXET GblTb MOMTHOCTbLIO MM YACTUUYHO BOCMPOU3BEEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B KauecTBe 0(huLMaNbLHOro n3gaHus 6es3 paspelleHus defepasbHOro areHTCTBa No TeXHUYEeCKoMy pery-
NNPOBAHNIO N METPOJIOTUN
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BeeneHve

Tpe6oBaHNA HACTOALLEro HaCTHOTrO CTaHAapTa (ganee — HacToAWMIA CTaHAAPT) UMEKT NpeumyLLecTBa
nepef aHanornyHbimu TpeboBaHnsaMu obuero ctaHgapta (TOCT 30324.0/TOCT P 50267.0).

TpeboBaHMa HaCTOALLEro cTaHAapTa, KOTopble N310XEHbI B MyHKTaX U NOAMYHKTaX, NOMEYEHHbIX 3HAKOM**,
HOCAT MH(POPMAaLMOHHO-CMPABOUYHbIli XapakTep, ocTasbHble Tpe6oBaHNA ABAAIOTCA PEKOMEHAYEMbIMU.

B HacToslWeM cTaHgapTe NpUHATHI cneayowme WpuToBbIe BbAeNeHNA:

- MeTo/bl UCMNbITAHNI BbAeneHbl KYPCUBOM.

- TEPMUHbBI, NPUMEHSieMble B HacTOfAWEM CTaHfapTe, KOoTopble onpefefnieHbl B pasfgesne 2 obuiero
(TOCT 30324.0/TOCT P 50267.0) 1 pa3gene HacTosLero ctaHgapToB, a Takxe B MOK 60788, HabpaHbl nponuc-
HbIMU ByKBaMU.

Hymepauus pasfesnos, NyHKTOB U MOAMNYHKTOB HACTOALLEro CTaH4apTa COOTBETCTBYeT HyMmepaLuumn, NpuHa-
TOli BOo6Wwem cTaHgapTe. MNyHKTaM, NOANYHKTaM, PUCYHKaM, SBNAOLWLMMCA LONOSTHEHUEM K TEM, KOTOpbIE UMEIoT-
cs BoO6WeM cTaHAapTe, NpucBoeH Homep 101 naanee; 4ONONHUTENbHbIE NPUNOXEHUS 0603HaYeHbl BykBamu AA.
BB U T.4.. a AONO/IHUTE IbHbIE NEpeyYncieHns — aa). bb) n 7. a.

MMyHKTbI M NOANYHKTBI, K KOTOPbIM NPUBEEeHbl 060CHOBAHWNSA, NOMEYEHbl 3HAKOM *. NPOCTaBNAEMbIM Nepes,
nx HomepomMm. O60CcHOBaHNE TEPMUHOB U TPe6OBaHWNII HACTOALLEro cTaHAapTa NnpuBefeHo B NpunoxexHun BB.

Ecnv HeT cooTBeTCTBYOLWEro pasfiena uav nognyHKTa B HacTosALWEM cTaHAapTe, NPUMEHSAIOT pasfen uu
NYHKT 06Llero ctaHfapTa, eCn He ykasaHo, 4TO 3TOT pasfen Wan NyHKT He NPUMEHUM K paccmaTpvBaeMomy
ob6opyaoBaHuio.

HacToawwmii ctTaHgapT COAEPXUT HOPMbI U Tpe6oBaHNA, KOTOPbIe 3aMEHSAI0T, AONOTHAIT UM U3MEHSAIOT
COOTBETCTBYOLWME pa3gensl u (M1n) NyHKTbl 06w ero ctaHgapTa.

«3amMeHa» O03HavyaeT, 4YTO NYHKT obwero craHfjapTta 3aMeHAeTCs NOJIHOCTbI0 TEKCTOM HacTosLwero
cTaHfapra.

«[lononHeHne» o3Ha4yaeT, UTO TEKCT HACTOALLEro cTaHgapTa ABNsSeTca AONOMHUTENbHbIM K TEKCTY 06LLero
cTaHfaprTa.

«/13meHeHne» 03HavyaeT, YTo TEeKCT NyHKTa obLwero ctaHjapTa MU3MeHAeTCA B COOTBETCTBUY C yKa3aHUaMu
HacToslLero ctaHgapra.
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HAULWOHANbHBLIAN CTAHAOAPT POCCUWMCKOW SGEALEPALMUMN

N3OENNA MEAVNUVWHCKUWE 3NEKTPUYECKUME
YacTtb 2-33

YacTHble Tpe6oBaHMA 6€30MacHOCTU K MeAULUMHCKOMY
AnarHocTuyeckomy ob6opynoBaHuio, paboTalLleMmy Ha OCHOBe
MarHMTHOro pe3oHaHca

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

Jata BBefieHns — 2010 — 09— 01
PA3AE/N MEPBbIV. OBLME MONOXEHUSA
1 O6nacTb pacrnpocTpaHeHusi 1 Lesb

MpumeHseTcsa NyHKT o6 ero ctaHaapTa, 3a UCKNI0YeHNeM:

1.1 O6nacTb pacnpocTpaHeHus

[JononHexHne

HacTtosawwmii ctTaHgapT pacnpocTpaHsaeTtcs Ha 6e3onacHocTb MATHUTHO-PE3OHAHCHOIO (MP) OBOPY-
OOBAHWA no 2.2.101 n MP-CUCTEMBbI no 2.2.102.

OTOT cTaHfapT He pacnpocTpaHsaeTca npy npumeHeHnn MP-OBOPYIOBAHWA He no HasHavyeHuto.

1.2 Uenb

3ameHa

HacTosiwuii ctaHfapT yctaHaBnmBaeT TpeboBaHua 6e3onacHocTn MP-OBOPYAOBAHUA ana o6ecneve-
HUA 3awutbl MALVEHTA.

270 ycTaHaBNuBaeTcs TpeboBaHnsiMu obecneyveHus nHopmaumneit ONMEPATOPA, nepcoHana, paboTato-
wero c MP-OBOPYAOBAHWMEM. a Takxe NOCTOPOHHUX 1L, U MeTO4amMn NPOBEPKN COOTBETCTBUA 3TUM Tpebo-
BaHUAM.

TpeboBaHUA HacTOALEro cTaHAapTa ABATCA PEKOMEHLYEMbIMU.

2 TepMmuHBbI 1 onpeaeneHus

MpUMeEHSAIOT NYHKT 06w ero cTaHAapTa, 3a UCKNI0YEHNEM:

[lononHuTensHble onpeaeneHns

2.2 Tunbl OBOPYOOBAHWNA (knaccudukaymns)

2.2.101 MATHNTHO-PE3OHAHCHOE OBOPYOBAHWE (MP-OBOPYOOBAHUVE): MEAVWLUWNHCKOE
QNNEKTPNYECKOE OBOPYAOBAHWE, koTOpOe ucnonb3yeTca B MeANLUHCKON anarHoctuke ans MP-OBCJIE-
OOBAHWA in vivo MAUMEHTA. MP-OBOPYOBAHWE BkNtouaeT Kak MOHUTOPbI, TaK U XXeCTKMe AUCKN 1 Tnbkne
HocuTenu nHpopmayun. MP-OBOPYAOBAHWE— 370 MNporpammupyemasn dnektpuyeckasa MeguumHckas CucTte-
ma (M3AMC).

2.2.102 MATHANTHO-PE3OHAHCHAA CUCTEMA (MP-CUCTEMA): Komnnekc, Bkawvawuwmni B cebs
MP-OBOPYJOBAHUE. BCTTIOMOTATE/IbHbIE YCTPOWNCTBA, cpefcTea A5 Ha6M04eHUs N KOHTPONS, NCTOU-
HUKM 3anekTpuyeckoro nutaHma n OBJTACTb KOHTPOJIMPYEMOIO 4OCTYNA.

2.2.103 MATHNTHO-PE3OHAHCHOE OBOPYAOBAHWE ana uccnegosanna BCEFrO TEJSTA (MP-OBO-
PYOOBAHWE BCEIO TEJIA): MP-OBOPYLOBAHWE c pasmepamu, o6ecneunsatowmmm MP-OBCNENOBAHUE
BCEIO TENA nerouacteli B3pocnbiXx MALMEHTOB. OHO MoXeT 6bITb ocHaweHo OB bEMHbIMU PY-KATYLL-
KAMU. NOKANbHbIMWA PY-KATYWKAMWU n COEUVNANBHBIMU TPAOVEHTHBIMW CUCTEMAMN.

2.2.104 MATHWUT BCETO TEJNIA: Maruut ansa ncnonb3osaHuna 8 MP-OBOPYOBAHWW BCEIO TEJA.

M3paHve ouymansHoe
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2.2.105 MATHWT NMNOMEPEYHOIO NOJIA: MarHut, nosie KOTOpOro HanpasaeHOo Noj NPAMbIM YI/10M K OCK
MALVEHTA.

2.2.106 TPAOQVNEHTHAA CUCTEMA BCEIO TE/NA: 'pagneHTHas cuctema, ucnosbsyemas s MP-OBOPY-
OJOBAHWW BCETO TENA.

2.2.107 CNEUNANTbHAA TPAOVEHTHAA CUCTEMA: I'pagneHTHasa cuctema, ucnonbsyemas 8 MP-OBO-
PYOLOBAHUW ansa cneunanbHbIX Lenei.

Mpumep CNEUVNANBHON TPAAVEHTHOW CUCTEMbl — 370 rpagueHTHas cuctema, ycTaHOB/eHHas B
MP-OBOPYAOBAHWW gna cneymanbHbix 06¢nenosanmnii ronossl MALVNEHTA.

2.2.108 TPAAVNEHTHbIY BNOK: Bce rpagmeHTHbIe KaTyLLKN, KOTOpble BMECTe CO34atoT rpaaneHT MarHuT-
HOro nons, BAO/b OfHOI U3 oceli KoopanHaTHON cucteMbl MP-OBOPYLOBAHUNA.

2.2.109 OB bEMHA4A PU-MEPEOAIOWAA KATYLWKA: PY-KATYLWKA, ncnonbzyemas s MP-OBOPYO-
BAHWW ansa co3gaHnsa romoreHHoro PY nonsa B 3agaHHoOM o6beMe, onpejensemMas KaTyLKow.

OBBEMHASA PU-KATYLIKA MoXeT 6b1Tb KATYLIKOW BCEIO TENA, ona ronosbl nnmn PY-KATYLLKOW ro-
MOTreHHOro 06/1y4eHuns onpegeneHHo yacTv Tena. OAUHOUHBIA BUTOK KaTyLLUKM, OKpYXXaloL el Teno nam ero 4acTb,
MoxeT 6bITb OB bEMHOW PU-KATYLLIKOW (Hanpumep, 0HOBUTKOBAS rPyAHaA KaTyLIKa).

2.2.110 NEPEAAKOWAA PY-KATYLWKA BCEIO TENNA: OB bEMHAA PY-KATY LKA goctarouHbix pasme-
poB Ansa o6¢cnefoBaHna Bcero Tena s3pocnoro MALUVEHTA.

2.2.111 PY-NEPEOAOLWAA KATYLWKA FTON10Bbl: OB bEMHAA PUY-MEPEJAIOWAA KATYLWKA, ucnonb-
3yemas B MP-OBOPYAOBAHWW gna MP-OBCNELOBAHWA ronosbl MALVMEHTA.

2.2.112 NOKANIbHASA PU-MEPEOAIOLLAA KATYLIKA: PU-KATYLLKA. oTnnyatowasnca ot OB bEMHOM
PY-KATYLWKWN. TOKANBbHAA PU-KATYLLKA MOXeT 6bITb KaTyLLIKOWN A8 CNeKTPOMETpUM.

2.10 Pexumbl pa6oTbl OBOPYAOBAHNA

2.10.101 HOPMA/IbHbIV PEXWM PABOTbI: Pexum pa6oTel MP-OEOPYJOBAHUSA. npu KOTOPOM Bce
ero pabouyve napameTpbl HAXOA4ATCA B NpeAenax, pekomeHgyembix Ana npegoTspauieHns YITPO3 BE3O0OMAC-
HOCTW Bo Bpems nposegeHns MP-OBCNTEQOBAHUA. Mpu cobnogeHnn aTux npeaesnos 4Na npefoTBpalieHms
OMACHOCTW gns MALMEHTA Tpebyetca nnwb OBbIYHbIM KOHTPO/Ib ero cocTosiHNS.

2.10.102 PEXXMM KOHTPOA MEPBOIO YPOBHA: Pexum pabotel MP-OBOPYJOBAHWA. npu koTopom
HekoTopble paboyne napameTpbl OCTUrAOT 3HAYEHWI, CNOCOGHbIX BbI3BaTb HEXenaresbHoe hn3nonoTHeckoe
Bo3geiicTeme Ha MALIMEHTOB, n TpebyeTca KOHTPOb.

2.10.103 PEXXM KOHTPO/IA BTOPOIO YPOBHA: Pexum pa6otel MP-OBOPYAOBAHWA. npu KoTo-
pOM HekoTOopble paboyne napameTpbl AOCTUTAIOT 3HAYEHUIA, CMOCOGHbLIX CO3A4aTh 3HAaUUTENbHYIO yrpo3y MALIN-
EHTAM.

*2.10.104 MP-OBCNELOBAHME: Mpouecc c6opa ceegeHuii o MALMNEHTE meTtogom MP B TeuyeHue oHO
npoueaypsl, Npu BbiNnofHeHUn koTopoit MALIMEHT Haxoantcsa B paboyemM NpocTpaHCTBE MarHuTa.

2.11 MexaHun4yeckan 6e30nacHoOCTb

2.11.101 OB/IACTb KOHTPOJ/IMPYEMOI O AOCTYMNA: O6nacTb, 4OCTYNHOCTb KOoTopoi ans MALUVEH-
TOB 1 nepcoHana KOHTPOIMpyeTcsa N3 coobpaxeHnii 6eonacHoOCTU.

2.11.102 YCTPOWCTBO ABAPUMNHOIO OTKNOYEHUSA MONA: B MP-OBOPYAOBAHWI ¢ peanctus-
HbIM UM CBEPXNPOBOASLLMM MarHMTOM — YCTPOCTBO aBapuitHOTO BbIK/IIOYEHWSA MarHuTa v 3Bakyawlum Hakon-
NIeHHO B HEM 3Hepruu.

2.11.103 KBEHY: CocTosiHME 3/1eKTPMUUECcKOii NPOBOAMMOCTU KaTyLIKW, KOTOPOE Bbi3biBaeTCA NepexoAom us
CBEPXMNPOBOASALLEro B NPOBOAsLLEE COCTOAHNE, co3atoLLee GbICTPbIA BbIGPOC KPUOTEHHOW XNAKOCTU 1 HapyLue-
HUA MarHUTHOTO NMOnS.

2.12 Pa3Hoe

*2.12.101 MATHUTHbI PE3OHAHC: Pe30HaHCHOe NOr/oLLeHIe 31eKTPOMArHUTHON SHeprin aHcam6aem
aTOMHbIX A4ep, NOMeLWeHHbIX B MarHUTHOE nose.

2.12.102 OBbIUYHbIN KOHTPO/Ib: O6bI4HbI KOHTPONL cocToAHMS MALIMEHTA, KoTopblii npoBoAUTCS
OMNMEPATOPOM u o6cnyxuBatwmum nepcoHanom MP-OBOPYAOBAHWA n 3aknoyaeTca B NogaepXaHun peye-
BOro koHTakta ¢ MALIMEHTOM w/vnun Bu3yanbHoM HabnogeHnn 3a HuUm npu nposegerun MP-OBCNEANOBAHUA.

*2.12.103 MEAVNLIMHCKOE HABNOAEHUME: YnpaBneHune coctoaHnem MALIMEHTA, KoTopblii MOXeT noa-
BepraTbCs OoNacHOCTU, 06YC/I0B/IEHHOW HEKOTOPbIMU thakTopamn MP-OBOPYLOBAHWA, ocob6eHHOCTAMY 340p0-
BbsA MALIMEHTA, BpemeHeM npoueaypbl UM KOMGUHaumen aTux akTopos.

2.12.104 OB BEM NCCNEAOBAHWNA: O6bnactb pacnonoxenns MALMNEHTA B cooTBeTcTBUM ¢ BBIXOAOM
TPAOVEHTA npu nccneposaHum.

B MP-OBOPYAOBAHWW ¢ yunuugpuyeckum MATHUTOM BCEIo TEJTA OBBEM NCCNEAOBAHWA
npegctasnseT co6oi umnuHap pagnycom 0,20 M. 0Cb KOTOPOTo coBNajaeT C 0Cbio MarHuTa.

2
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B MP-OBEOPYAOBAHWW ¢ MOMNEPEYHbLIM MATHUTHbLIM MOJIEM u TPAOQUEHTHOW CUCTEMOWM
BCEIO TE/IA OB bEM NCCNELOBAHUNA — 3T0 06beM, 06pa3oBaHHbIii NI0CKOCTbIO, Napasisie/ibHON MarHUTHO-
MYy MO0CY, KOTOPbI onpefenseTcs NMM60 HanbobLLINM PacCTOAHMEM MeXAy NoscaMn MarHmTa, 1mbo pasme-
pom 0.40 m.

B MP-OBOPYAOBAHWW OB BEM NCC/IEAOBAHNA — 310 06bem, rge nwbas yactb Tena MAUMEHTA
MOXeT 6bITb pa3melleHa B COOTBETCTBUM C Ucnosb3oBaHnem MP-OBOPYLOBAHNA.

2.12.105 MAKCUMANBbHbIN YPOBEHb U3MEHEHWA TPAAVEHTA: CTeneHb N3MEHeHUs rpagueHTa npu
BkawoyeHun FPAANEHTHOIO BJ/IOKA mexay makcumymamu G. n G. 1@ B BO3MOXHO KOPOTKOE BpeMms4,
pocTturaemas npu HopMasibHbIX YCIOBUAX CKAHUPOBAHUSA.

2.12.106 NMONCKOBAA KATYLWLKA: KaTywka manoro guameTtpa, ncnonb3yemas npu ucnoitaHnax BbIXOOA
FPAOVIEHTA.

2101 BbIXOAHbIE NAPAMETPbI

*2.101.1 YAENBbHAA NOrNOWEHHAA MOLWHOCTb (YMNM): 9Heprus PY nsnyyeHuns, nornoweHHas egn-
HuLelt maccbl 06bekTa 3a 1 c. BT/kr.

2.101.2 YNM BCEIO TEJIA: ¥MNM, ycpegHeHHas no Bceii macce Tena MALVMEHTA B 3agaHHOe BpeMms.

2.101.3 YNMM YACTW TENA: ¥YINM, ycpegHeHHasa no macce tena NAUMNEHTA, noasepraemoit o6cnegosa-
HUIO C NoMolLblio OB BEMHOW PY-MEPEJAIOLWEN KATYLLKW B 3agaHHOe BpeMms.

2.101.4YMNM ro10Bbl: YMM. ycpeaHeHHas no macce ronosbl MALVEHTA B 3agaHHOe Bpems.

2.101.5 MAKCNMANBbHAA YMNM: YINM. ycpeagHeHHada no 101 TkaHu Tena B 3af,aHHOe BpeMs.

2.101.6 CKOPOCTb W3MEHEHUA MAITHUTHOIO MONA (dBldt): CKOpoCTb U3MEHEHUSA BO BPEMEHMU
MarHWTHOI UHAYKLMW MarHMTHOTO Nons, BosaeicTaytowero Ha MALMVEHTA. Tn/c.

2.101.7 BbIXOA4 TrPAOVNEHTA: MNapameTp, XxapakTepusyownii rpagneHT Kak CKOPOCTb UBMEHEHMNSA 3HaYe-
HWS MarHUTHOTO NOJIA NN 3N1EKTPUYECKOTO MO, co34aBaemMoro ogHum nnu 6onee rPAANEHTHBIMUW BJTOKA-
MW npu 3afiaHHbIX YCNOBUAX U B 3a4aHHOW NO3nLuMK.

2.101.8 9P PEKTMBHAA OAJIUTENBHOCTb CTUMYNA tiQ,: AnuTenbHOCTb Nepnoga MOHOTOHHO yBENN-
YMBAIOLLETOCS NN YMEHbLUAKLWeroca rpagveHTta npu kapAananbHoi nnm nepudepmnyeckoil HepBHOW CTUMYNA-
Luuun. 9To onpefensieTcs Kak OTHOLWEHVE NMKOBOW Bapnauum Nnoas U MakCMManibHOro 3HaueHUs BpEMEHW N3MeHe-
HUA rpagmeHTa B3TOT Nnepuog,.

G — rpaAgueHT mMarHuTHoro nons; OTtal - MakCcuManbHbli rpagueHT. dBldt — ckopocTs
N3MEHEHUA MarHutHoro nons; (dBI<tnmt «- MakcumanbHas CKOPOCTb W3MEHEHUA MarHuT-
How nona; tlut — addekTuBHaa ANNTENbLHOCTL CTUMYNA

Tpu MOHOTOHHBIX Nepuoja n3MeHeHus rpagneHta G Ha rpadmke a. CooTBeTCTBME BbIXOAHOTO rpagneHTa dB/dt
Ha rpachmke b. Tam xe nokasaHa SPPEKTUBHAA ANTNTENIbHOCTb CTUMYNA tyar

PucyHok 101 — ®dopma rpagueHta n SPPEKTVBHAA A/IMTEIBHOCTb CTUMYNA
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Ta6nuya 101 — MepeyeHb 0603HAYEHNI
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B/m nnn TnYc
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B/m nnu Tnilc
Bt/kr

MC

MWH

»C

3 Oo6wue TpeboBaHus

HanvieHoBaHvie 0603HaueHNIA
[MocToaHHOE MarHuTHoe rnose
MarHuTHaa uHayKuma PY nsnyyeHus MarHMTHoro nons
CKOPOCTb NBMEHEHUA MATHATHOI O MNONA (dBIdt)
3nekTpuyeckoe nose, Bo3GyxaatoLlee rpaaneHT nepeknoueHns
IpagveHT MarHUTHOro nons
Mpepen BbIXOA TPAOANEHTAgNa HOPMAJIBHOIO PEXXUMA PABOTbI

Mpepen BbIXOA TPAAVEHTAaNA PEXXUMA KOHTPOJIA NMEPBOTO
YPOBHA

BbIXO rPAOVIEHTA

BbIXO/[] TPAMEHTA koHkpeTHoro MPAVEHTHOIMO B/TOKA
Peo6asa

YAENbHASA MOr NIOWEHHAA MOLLHOCTb (YMM)
OPPEKTUBHAA ANTNTENNBHOCTb CTUMYNA

CpegHee Bpemsa ans onpegenexdvsa YNM

Temneparypa

KoadpcpmumeHT Becomoctn TPAAVEHTHOIO BJIOKA, onpegenstowuii
BbIXOA4 NrPAOVEHTA

MpUMeHAIOT NYHKT 06w ero ctaHgapTa, 3a UCKNIYEHNeM:
3.1 JononHeHne
MP-OBOPYOOBAHWE He gonxHo co3gaBate ONMACHOCTUW gna MNMAUMEHTA. ONMEPATOPA, nepcoHana
1 NOCTOPOHHUX NUL,.
Cuutaetcs, uto MP-OBOPYOBAHWE cooTBeTCTByeT3TOMY TpE6OBaHMI0, ECNIN OHO OTBeYaeT TpeboBaHu-
SIM HacTosLLero cTaHgapra.

MpumevaHne — O6wwue acnekTbl 6esonacHocT MEOVLIMHCKUX SNEKTPUYECKUX CUCTEM paccmoT-
peHbl B MOK 60601-1-1.

TpeboBaHUA naeHTUUKaLUM ONacHOCTH, OL,eHKa PUCKOB M COOTBETCTBYIOLLME NPOBEPKN M 060CHOBaHMA
KOHTPOA PUCKOB B cOOTBETCTBUN ¢ MOK 60601-1 -4. [lelicTBUSA B COOTBETCTBUU C TPEeBOBAHUAMN HACTOSALLETO
cTaHgapTa 6yayT BKIKYEHbI B 4aCTb 3TOr0 npouecca u coxpaHatcs gna W3rOTOBUTE/IA kak nocToAHHasA 3a-
nnck. Bce ncnbiTaHna f0MKHbI BKAOYaTb B Ce651 TOYHO NOBTOPAIOLWMECS NPOTOKObl UCNbITAHWUIA, BKIOYaA BCe
AaTbl N 0OXugaemble pesysibTarhbl.

6 VaeHTUduKaums, MapKMpoBKa 1 OKYMeHTauus

MpumeHseTCsA NyHKT 06Lero ctaHaapTa, 3a UCKIIoYeHneM:
*6.8 SKCMNYATALUVMOHHBIE AOKYMEHTbI
6.8.1 O6wune TpeboBaHUA

JononHeHne

SKCMNYATAUMOHHBIE AOKYMEHTbI gomxHbl cofgepxaTb WHopmauunio 06 ypoBHAX hrusnyeckmx
thakTopoB, Bo3aelicTByowmx Ha ONEPATOPA, nepcoHan, pa6oTatowmii c MP-OBOPYAOBAHWEM. n nocTopoH-

4
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HUX Nuy, AocTaTouyHyt gna  nonydyenua [MOJSIbBOBATEJIEM paspeweHna Ha akcnayartauui 3T0ro
OBOPYAOBAHMNA.

*6.8.2 MHCTPYKUWW MO 3KCNNYATALNN

JononHeHune

*aa) OT60p naymeHToB K MP-OBC/TIEJOBAHUNIO

MHCTPYKLMW MO SKCMNNAYATALWWN ponxHbl cofgepxaTb yeTkue pekomeHgauum ana NOJIb3OBATENA
noot6opy MALUMNEHTOB. 3T0 ocobeHHO KacaeTcsi oT6opa Tex MALWNEHTOB, koTopble nog Bo3gelictBuem ousn-
yeckux hakTopos, gelicteyowmnx 8 MP-OBOPYAOBAHWW. MoryT nofBeprHyTbCA 0NacHoOCTU, 06YC0B/IEHHOW
X NnpodpeccnoHanbHoON AeATeNbHOCTbI0, NPOLLIbIMU 3a601€BaHUAMN U COCTOSHNEM 34,0POBbA B HACTOsALLee Bpe-
M. DTN MHCTPYKLMM LODKHbBI YKa3blBaTb HA HEO6X0AMMOCTb NpeABapuTesibHbIX 06cnefA0BaHNii 415 BbIABAEHNSA
Taknx MALMEHTOB un cogepxaTb pekoMeHgaL M No Nx agekBaTHOl 3almTe oT BpeAHbIX BO3AEWCTBUIA.

[onxHbl 6bITb BblAeNeHbl cneytolne cneunansHble kateropun MALVEHTOB.

- MAUWNEHTbI, koTopbiM NpoTBONokaszaHel MP-OBC/IEJOBAHNA;

- MAUMEHTbI, 4N5 KOTOPbIX CyLLeCTBYeT NOBbILEHHAst BEPOATHOCTb BO3HUKHOBEHNS HEO6X0AMMOCTH CPOY-
HOW MeAULMHCKO NOMOLLW HEe3aBNCUMO OT BO3AENCTBMA (hM3nyecknx hakTopos, aeicteyownx 8 MP-OBOPY-
OOBAHWN.

- NMALUMEHTDI, Ans KOTOpbIX CywWwecTBYeT NoBblleHHasa BEPOATHOCTb BO3HUKHOBEHWNSA HEOH6XO0AMMOW IKCT-
peHHOW MeANLMHCKON NOMOLLLM BCNeACTBME BO3AENCTBUSA MarHUTHOro nonsa n PY nsnyyexnns c 6onee BbICOKMMYU
3HavyeHnsmu dB!dt u YIMIM. ecnu 6yget wucnonb3oBatbcd MP-OBOPYOOBAHWE, ponyckawuwee PEXUM
KOHTPONA MEPBOIO YPOBHSA no nyHkTy 51.

*bb) MEANLIMHCKOE HABNOAEHVE NMAUMEHTOB

MHCTPYKUWMWN MO SKCMNYATALUWNWN pomkHbl coaepxaTb yeTkne pekomeHgauuu NMOJIb3OBATEJHO no
paspaboTke metoauk MEAVNLUMHCKOIO HABMOAEHWA NALVNEHTOB B COOTBETCTBUU C UX KATEFOPUAMMU NO
6.8.2. nepeuncneHue aa). n pexvnma pa6otsl MP-OBPYAOBAHWA cornacHo 2.10 (cm. Takxke 2.12.103).

WHCTPYKLUWW MO SKCNNYATALNW:

- UHCTPYKUWW MO SKCNNYATALNW gomkHbl cogepxaTb pekomeHgauuu, 4yto sce NMALUMEHTBI nogne-
XaTt. no kpaliHein mepe. OBbIYHOMY KOHTPO/IIO.

- Ecnn ucnonesyetca MP-OBOPYAOBAHWE. ponyckatwuee pa6oty B PEXXUME KOHTPOIA MEP-
BOIro YPOBHA. MHCTPYKLW MO SKCMNYATALIW fomxHbl cogepxatb pekoMeHgaumum, 4yto cnegyer ycra-
HOBUTbL Npoueaypsbl, o6ecneunsarwwme MEANLUNHCKOE HABNKOAEHWE npu BXxoge B 3TOT peXuUM paboThl.

- Ecnu ncnonbsyetcs MP-OBOPYAOBAHWE. koTopoe o6ecneunBaeT pab6oty B PEXXUME KOHTPO/A
BTOPOIO YPOBHA. MHCTPYKLW MO SKCNNYATALIUW gomkHbl BKNoYaTb NpeaynpexgeHne o TOM. 4To pa-
60Tbl B3TOM pexume MOryT NPOBOAMTLCA TOMbKO NO CNeLnanbHo MeTOAUKE, yTBEPXAEHHO COOTBETCTBYOLW UMY
opraHusaunsamu.

B gononHeHne A0MKHO 6bITb NONYyYEHO pa3pelleHne Ha npegensl ana BbIXOOA TPAOVEHTA. YMM un
NOCTOSAHHOTO MarHUTHOTO NOJSA.

*cc) HeoTnoxHas meguumnHCKas NomMolLLb

MHCTPYKLMWN MO 3KCMNAYATALUWMW pomxHbl gasatb MOJIb3OBATEJ/IO yeTkne pekomeHgauumu no
onpejeneHunio xapakTepa u ocyLLecTBNEHNIO CNeLnanbHOW HEOTTIOXKHOW MeAULMHCKON NoMoLLyy (C yueTom Mar-
HUTHOrO N0nA), 4To6bl, ecnn Bo Bpemsa MP-OBCNEAOBAHUA MALMEHT noyyscTBOBan cebs naoxo nam emy
6bl1 NPUUYMHEH yLep6 BHELWHUMU hakTopamu, 3Ta NOMOLb 6blfla eMy Oka3aHa Kak MOXHO ckopee.

DTN MHCTPYKLUM JO/DKHbI BKNOYaTh B cebs pekomeHaauum no 6eicTpomMy BbiBegeHuto MALVEHTA n3-nog
B/IMAHMA MArHUTHOrO nons (ecnu Heo6xoAnMMO, ¢ oMol YCTPONCTBA ABAPUMHOIO OTK/IKOUEHNA
nons).

dd) MpepaenbHblil ypoBEHb akKyCTUYECKOTO WyMa

Ansa MP-OBOPYAOBAHWA, cnocob6HOro npon3eBoaunTh YpoBeHb 3ByKka [LAas nJ 6onee 99 gBA. NHCT-
PYKUWW MO SKCNNYATALWNWN gonxHbl cogepxartb ykaszaHus:

- 3KBUBANIEHTHbIN ypoBeHb 3Byka MP-OBOPYLOBAHWA n3mepstoT B COOTBETCTBUN C NYHKTOM 26. nepe-
yncneHuns e) n ). HacToslLero ctaHgapra:

-nna obecneveHns 6esonacHocTn MALUVEHTA TpebyeTcs ero 3awura oT Wyma, 3aluta opraHoB ciyxa
[OJKHA 6bITh OCTATOYHOM, YTOObI YMEHbLINTL 3TO 3HAYEHME A0 YPOBHS Hke 99 fBA.

- cneymnanbHoe BHUMaHne NMOJIb3OBATE/A f0MXKHO 6bITh 06paLLeHo Ha NpaBuIbHOE NOI0XEHWE 3aLLnTbl
opraHoB C/yxa, 0CO6eHHO, Korfa ylwHasa MmaHxeTa He MOXeT 6bITb NPUNoXeHa Kyxy unm BoobLie He MOXeT ObiTb
MCnosib30BaHa 3alunTa, Hanpumep, 4158 HeoHaTalbHbIX U HOBOPOXAEHHbIX MM1afeHLEB;

- LO/MKHO 6bITh 06paLeHo BHUMaHUe Ha 0NacHOCTb, KOTOPYHO co3faeT NOBbIWEeHNEe 3BYKOBOrO AaBneHuns
npy o6cnefoBaHNN 6epeMeHHbIX XXEHLWNH, HOBOPOXAEHHbIX, MA1afleHUEeB, AeTel N NOXUNbIX;
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- LO/MKHO ObITb 06paLLeHOo BHUMaHWe Ha orpaHnyeHmns yposHs wymay NY/bTA YNPABNEHWUA ana 6e3o-
nacHocTtu NMOJIB3OBATE/IA n nepcoHana [0 npefenos, yCTaHOB/IEHHbIX CaHUTAPHbIMWU HOPMaMK, a Takxe
YPOBHA UH(Pa3ByKa 40 Npefenos, ycTaHOBAEHHbIX CaHUTapHbIMU HOpMaMu;

- cnepyeT umeTb B Buay, uto ansa NMALUMEHTOB nop aHecTesueli foshkHa 6biTb o6ecnevyeHa s3awumta
Aaxe nNpu yMepeHHbIX 3BYKOBbIX YPOBHSX;

- B 3aKOoHOaTe /IbCTBE HEKOTOPbIX CTPaH MOXET CyLlecTBoBaTb orpaHnyeHme wyma gnas NOSIb3OBATENA.

MpumeyaHune — Cneuyuduyeckne npegocrepexerHns cogepxarcsa B MCO 7731.

‘ee) OBJIACTb KOHTPOJIMPYEMOTIO AOCTYMA

Korpa HacTpanBaeTtcst OB/IACTb KOHTPONMNPYEMOTIO AOCTYMA, Tpe6oBaHusa gna MP-OBOPYJOBA-
HWA (cm. 6.8.3. nepeuncnenue aa). n 36.101) MHCTPYKL W MO SKCMNAYATALIMN gonxHbl:

- 4eTKOo yKa3blBaTb Ha T0. YTo NMOJIb3OBATE/Ib HeceT OTBETCTBEHHOCTb 3a cobnaeHune TpeboBaHUi,
YyTBEPXAEHHbIX COOTBETCTBYOLWUMMN OpraHn3ayuaMmmn no orpaHnyeHunto goctynHoctn OBJTACTU KOHTPO/N-
PYEMOTIO OCTYNA.

-cofiepXaTtb YeTKMe ykazaHus OTHOCUTEesIbHO pa3mepoB u pacnonoxeHus OBNACTU KOHTPOJTMPYEMO-
FOAOCTYMA, XenatesibHO CO CXEMOIA:

- cofepxaTb YeTKMe ykazaHna 0 He06X0ANMMOCTU YCTAHOBEHUA COOTBETCTBYHOLWMUX NPaBU NO KOHTPOSO
3a OB/IACTbIO KOHTPOJIMPYEMOTI O OCTYTA BO nsbexaHue noteHymanbHbix onacHocte ana MALVEH-
TOB v nepcoHana, CBA3aHHbIX C NPUTATMBaHNEM NPeAMeTOB, COAepXaLlnX Xee3o unn gpyrue heppomarHut-
Hble MaTepuasbl, BOSHUKHOBEHMEM Ha TakMx npegMeTax BpaljatoL,ero MoMeHTa, yrpo3oii BO3MOXHOI0O HapyLle-
HUA PYHKUUIA MMNNaHTaTOB Y BXOAALWMX B 3Ty 061acTb Noaei.

MpumeyaHune — lNpu 3HAYEHUAX MArHUTHbIX Noneit mMeHee 0.5 MTN Mepbl afMUHUCTPATMBHOIO KOHTPO/SA
He TpebyloTcs;

-copgepxaTb nepeyeHb OBOPYAOBAHWA n MHCTpyMeHTOB, pekoMeHg0BaHHbIX UBTOTOBUTENEM ansa
ncnonb3osaHna B OBJTIACTU KOHTPOJIMPYEMOTIO AOCTYNA. Ana Bcero OBOPYAOBAHWA, kaxporo
BCMNOMOTATE/IbHOIMO YCTPOWCTBA UAu UHCTPYMEHTA, NPUBEAEHHOTO B MepeyHe, JO/KHbI BbITb YKasaHbl
cneuunanbHble Mepbl 6€30MacHOCTH, KOTOPble He06X0ANMO CO6/1t04aTh NPU MOHTAXEe UK SKCHyaTaunm;

- [LOMKHO B6bITb YETKO YKa3aHo, YTo nepudepunyeckoe obopyosaHune, Bkaoyaa npubopsl HabnwaeHus 3a
MAUMEHTOM, ycTpoiicTBa AN NOAAEPXAHUS XU3HEAEeATe/IbHOCTY 1 060opyAoBaHue AN aBapuiiHbIX cUTya-
LWiA, HeyKa3aHHble UM He peKoMeHA0BaHHble Kk npumeHeHuio B OB/IACTU KOHTPOJ/IMPYEMOIO AOCTY-
MA, MoryT 6bITb BbiBeZEHbI N3 CTPOSA U3-3a PY n3nyyeHma nnm marHutHoro nons paccesaHuns MP-OBOPYAOBA-
HWA.acamo ato nepucpepnyeckoe OBOPYAOBAHUME moxeT HapywuTb HOpMasnbHOoe (DYHKLMOHMpPOBaHUE
MP-OBOPYAOBAHUSA.

*ff) KpnoreHHble XXMAKOCTU 1 rasbl

MHCTPYKLUNWN MO 3SKCIYATALUNN MP-OBOPYOBAHWA co cBepxnpoBOAALMMN MarHutamu ans
npegoTBpalleHnsa HecyacTHbIX CyyYaeB U aBapuiiHOro nepexoga B coctosHne KBEHY fomxHbI:

- TpeboBaTb Hagexalero obecnevyeHna MarHuTa KpUoreHHbIMU XNAKOCTAMU;

- peKkomeHA0BaTh, UTOObI 3aM0/IHEHWE KpUocTaTa KPUOTEHHbIMU XUAKOCTAMU NPOBOAUIOCH TONILKO KBAIU-
hULMPOBAHHBIM 1 ONbITHBIM NEPCOHANOM:

- NPefocTaBATb MHAHOPMALMIO O TEXHUYECKOM 06CNYXMBAHUN U KOHTPOJIE COCTOSAHUA MarHuTa, Bkawyas
NPOBEPKY YPOBHEW KPUOTEHHbIX XXUAKOCTEA:

-nNpefocTaBNATb MH(OPMALMNIO O MUHUMASTbHbBIX YPOBHAX KPUOTEHHbIX XXNAKOCTEN, HE0OX0AUMbIX 415 HOP-
MasibHOW 3KCcnyaTaunm MarHnTa;

- cofepxatb Tpe6oBaHne 0 TOM. YTOObI 06blYHbIE MPOBEPKN YPOBHEN KPMOTEHHbIX XUAKOCTER NnpoBoANa
MONb30OBATE/Ib;

-NpefoCcTaBAATb YETKYI0 MHOPMALNI0 O BO3MOXHbIX OMACHOCTAX, CBSA3aHHbLIX C UCNO/b30BaHWEM KPUOTeH-
HbIX XWUAKOCTE, M MeToAbl 06paLleHns ¢ HUMK. DTa nHopMaLmsa AO/KHA coaepxXaTb:

- NpaBuWia HOWeHNA 3aWMTHON ofgexabl ANa NpefoTBpaLlleHns 06MOpPOXEHUS.

- NOpPAL0K AeliCTBUIA, NpeAnpYHMMAaeMblX MOC/e yTeukn rasa;

- Mepbl NPefoCTOPOXHOCTU NPOTUB HeJocTaTKa KUCNopoja B BO3ayXe;

- peKkoMeHAaunm Nno NPUMEHEHNI0 HEMarHUTHbIX EMKOCTE A1 NOCTaBKN KPUOTEHHbIX XUAKOCTEl 1 ra3os.

- NOPSAA0OKAECTBUIA, KOTOPblE HEO6XO0AUMO BbIMO/THUTL MPU 06GHAPYXEHUN fTerkoeocniaMeHsseMbIX MaTepu-
anos B61M3M KOHTeWHepa ¢ KpMOTreHHOW XUAKOCTbI0 NN Fa3oM.

MpumMeyaHue — B6IM3N KOHTEHEPA C KPUOTEHHOM XMAKOCTLI0 MOXET 06pa30BaTLCA XUAKWIA KUCIOPOA UK
NOBBLICUTLCS KOHLLEHTPaLUMs ra3006pasHoro Kuc/iopoaa.

b
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*gg) Pexunmbl paboTbl

NHCTPYKLUWKX MO SKCMNYATALNWN pgonmxHbl cofepxaTb MHOPMaL Mo 0 COCTaBe U YC/TOBUAX KaX4oro
pexuma pa6oTtel: HOPMA/IBHOIO PEXWMA PABOTbl. PEXWUMA KOHTPONA MEPBOMO YPOBHA n
PEXVNMA KOHTPO/IA BTOPOIO YPOBHHA, kak oHn onpegenexsl B 51.101. Kpome Ttoro. MHCTPYKLUWW MO
SKCTNYATALUWWN ponxHbl NOACHATL, 4To BbIXO4 TPAANEHTA n YTIM yctaHaBMBalTCA Ha OCHOBE PeKOMEeH-
Jaunin Tekyliein HayyHol nuTepaTypbl, OTHOCALLMXCA K 6€30MacHOCTH, 1 UTO NPOAO/IKUTENBHOCTL NpoLeaypbl, 1
pelueHue BbINTM 13 npoueaypbl B HOPMAJIbHbIV PEXXUM PABOTI, a Takke He06X0ANMOCTb KOHTPONA (PU3NO-
nornyeckux napametpos MALUWNEHTA fo/mxHbI onpefensaTbca Bpayom UCXOAA U3 MPUHLMUNA MPUYNHEHNA Hau-
MeHbLero spega MALMVEHTY.

B NHCTPYKUNAX MO SKCMANYATALUMWN ponkHbI 6bITb YETKO M3/10XeHbl TpeboBaHus, kacawwmecs
KaXX[,0ro pexvmMa paboTbl:

-Ona MP-OBOPYOBAHWA. paboTatowero B HOPMA/IbHOM PEXWUME, He TpebyeTcs HUKaKUX MHCTPY-
MeHTasIbHbIX HaBNAEHNIi, pekoMeHayeTcs ToNbko OBbIUHbIA KOHTPO/Ib cocTosnns MALMEHTA;

- Ons MP-OBOPYAOBAHWA. cnoco6Horo pa6otatb B pexmme KOHTPOJA MEPBOMO YPOBHA,
[O0/DKHbI 6bITb YKa3aHbl cBoiicTBa gaHHoh CUCTEMBbI, nHdopmanms, otobpaxaemasn Ha gucnsaee nepes BXo4om
B yKa3aHHblli peXum, 1 cneumnanbHble Mepbl, HE06X0AUMbIe A1 BXOAa B 3TOT pexuM, B cooTBeTcTBUM ¢ 51.101.3.
[omkHo 6bITh Takxe o6ecneveHo MEAVNLUMHCKOE HAB/TIIOAEHWE no 6.8.2, nepeuncneHune bb):

- Ana MP-OBOPYOBAHWA. cnoco6Horo pa6otate B pexume KOHTPOJIA BTOPOIro YPOBHA,
Heo6XxoAnMO NpefycMoTpeThb crneynanbHble Mepbl 6e3onacHoCcTy B cooTBeTcTBUM € 51.101.4 no npegoTBpaLye-
HMIO HENpPaBOMEpPHOTo NPMMEHEHNS 3TOro pexuma pa6oTbl. Kak ykazaHo B 6.8.2. nepeuncneHue bb). akcnnyarta-
una MP-OBOPYOOBAHWA B PEXWME KOHTPONA BTOPOIO YPOBHA pa3spelwaetcs TO/IbKO B COOTBET-
CTBUYW CO cneuuanbHON MeTOANKOW, yTBEPXAEHHON COOTBETCTBYIOLL MMM OpraHn3aLusMu.

NHCTPYKUWW MO 3KCNAYATAUUWN gonxHbl pekomeHgosatb MOJIb3OBATE/O 06patuTb BHUMaHWe Ha
6e3onacHocTb MALMEHTOB, uTo cBSi3aHO C NpUHATUEM NpeAycMOTpeHHbIXx mep u MEAVNLUWHCKNM HABJHO-
OEHVEM. TpebyembiMmu gna Havyana pa6botsl B PEXXVUME KOHTPO/IA MEPBOIO YPOBHA, nnu c npuHatuem
cneumnanbHbiX Mep 6e30nacHOCTU U cobogeHneM Apyrux TpeboBaHuii, yka3aHHbIX B METOANKE, YyTBEPXAEHHOW
no cneynanbHON METOANKE COOTBETCTBYHOL UMM OpraHu3aumamm, 4To Heob6xo4MMo AN Havana paboTbl B PEXN-
ME KOHTPO/1IA BTOPOIO YPOBH4A.

*hh) MocToAHHOE MarHMTHoe none

Ana MP-OBOPYAOBAHWA. koTopoe MoxeT obecneymBaTb NOCTOSSHHOE MarHMTHOE Nose, COOTBETCTBYO-
Liee no YyncnosbiM 3HaveHnsam PEXXUMY KOHTPOJTA NMEPBOIO YPOBHA u PEXUMY KOHTPOJ/IA BTOPOIO
YPOBHA. NHCTPYKLW MO SKCHNYATALWWN gonxHbl:

- 06BbACHATL 3 PEeKTbI, C KOTOPLIMU MOXET CTONKHYTbCA MALMEHT, korga nocToaHHOE MarHuTHoe nosne
npesbicuT ypoBeHb HOPMAJIbBHOTO PEXXVIMA PABOTbI, o6pawas ocoboe BHUMaHWe Ha BO3MOXHble adhdhek-
Tbl Npn 6bICTPOM ABMXeHUM MALUVEHTA, BkAoUYas fe30pMeHTaunio, roI0BOKpYXeHNe U MeTannmyecknii NpuBkyc
BO pPTYy;

- pekoMeHfo0BaTb HenoABwXHOCTb MALUMEHTA, Haxogsaweroca B 06/1acTu BbICOKOrO NOCTOAHHOTO MarHuT-
HOro nons;

- o6ecneunBatb MHhopMmaumeli 0 3HauyeHnax Be. npu koTopbix MP-OBOPYAOBAHWE cnoco6Ho pa6oTathb.

i) M3meHsloLeecs BO BpeMeH MarHuTHoe none

Ana MP-OBOPYAOBAHWA. cnocobHoro pabotatb no 3HavyeHnssm BbIXOOA TPAOVNEHTA Bbilwe ypoBHS
HOPMANBHOT O PEXXUMA PABOTbI, NHCTPYKLUWNW MO SKCIMNYATALNN ponmxHbI:

- onucbIBaTbh BO3MOXHbIE Bo3gelicTBua Ha MALIVIEHTOB yposHs BbIXOOA TPAOVIEHTA B kaXA0M pexu-
Me akcnnyataumm MP-OBOPYAOBAHWA. yaenss ocob6oe BHUMaHe BO3MOXHbIM BO34eiNCTBUAM Ha nepucepu-
YeCKyl0 HEPBHYIO CUCTEMY 1 cepjLe:

- nNpefocTaBuTb MHGOPMaLMo 0 3HavyeHuax BbIXOAA TPAOVEHTA, npu KOTOpbIX MOXeT paboTaTb
MP-OBOPYAOBAHWE B kaxXgom pexumve;

- MOSICHUTBb, 4YTO Ha aucnnee MP-OBOPYLOBAHWA ponxeH 6biTb yKa3aH COOTBETCTBYHLLNIA PeXum
pab6oTbl, Npn KOTOpOM 3HavyeHns BbIXOAA TPAAVEHTA npesbiwatoT yposeHb HOPMAJ/IbHOTO PEXUVMA
PABOTbI;

- AO/MKHO 6bITb YKa3aHo, ucnonbsyetca nu FIPAANEHTHAA CUCTEMA BCEIO TEJIA nnn CNEUNANDb-
HAA TPAOVUEHTHAA CUCTEMA, 1 0/1XHO 6bITb NPUBEAEHO COOTBETCTBYIOLLEE 3HAYeHNe o6bema BbIXOJA
TPAOVEHTA.

jj) P4 marHutHble nons

NWHCTPYKLUWW NO IKCNNYATALWNW gonxHbl NpuBaeyYb BHUMaHue K haktopam pucka, KoTopble MOryT
YBENNYUTb NOTEHUMAN A/19 MECTHOIO YypeamepHoro HarpesaHna PY N3NTYUYEHUA, n oHW fo/MKHBI onucaTtb NyTu
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ans NMOJNIb3OBATENSA, uTo6bl CMATYNTL 3TN (hakTopbl pucka. DTN (hakTopbl, YTOOGbI MPUB/EYb BHUMAHWUE,
[O/DKHbI BKNOYATL YKasaHua Ha:

- NpUcyTCTBME NPOBOAALLMX (MeTaNInYecknx) 06 beKToB AN MMNAaHTaToB B Npefenax 061acTn 4yBCTBU-
TenbHocTn PY N3NTYUEHWA nepegatoweii katywkn. Bes ogexaa, cogepxaliaa MeTaninyeckyo HUTb Uam ee
KOMMOHEHTbI 1 BCE fipyrne meTtannmyeckne o6bekTbl (Hanpumep, Yacbl, MOHETbI U T. A.), AO/DKHbI OblTb yAaneHsl
oT MALUMEHTA:

- UCMOJIb30BaHUe NeKapCTBEHHbIX CPEACTB B TPAHCAEPMasbHbIX yHacTKax, KOTOPbIE MOTYT Bbl3BaTb 0XOMM
Ha KoXe;

- YNOMUHaHWe TOro, YTO KOHTAKT «KOXa — KOXa» MOXeT chopMmMpoBaTb NPOBOAALLYIO NET/I0 Yepes YacTb
Tena, HanpuMmep, «BHYTpeHHee 6eapo — 6eApo», «MKpa HOTU — MKPa HOTU», «pyKa — pyKa», «pyka — Teno»,
KOHTaKT «104bhKKa — N0AbIXKa»;

- NPUCYTCTBUE BNAXHON 04 eXbl:

- pas3MeLleHune Tena uam KOHeYHocTen NpoTue noBepxHocT PU N3NYYEHWA nepegatowleitn kaTyLwky;

- cnepyet ynoMsiHyTh, 4TO KOHTaKT Mexay NMALWNEHTOM un PY npremHbiM kabenem KaTyLwku 1 06bl4HbIM
PY kabenem KaTyL KN HaXo4UTCA B HENOCPeACTBEHHON 6/1M30CTM OT PY nepegatolein kaTyLwku;

- YNOMSAHYTb O BO3MOXHOM thopmuposaHun netens ¢ PY npremubim kabenem n 3Kl oTBegeHnamm:

- yKasaTb Ha HeoNyCTUMOCTb UCMNOJIb30BAHNA HECOBMECTUMbIX, HECTaHAaPTHbLIX 3/1EKTPO0B KapAanorpam-
Mbl. MponHpopmuposate ONMEPATOPA 0 He06X04MMOCTN UCNOb30BaHNA MP COBMECTUMbIX KapAnorpaMmm u
3/1eKTPOA0B, KOTOpble pekomeHaoBaHbl N3TOTOBUTENIEM MP-OBOPYLOBAHWA. Heob6xoanmMo nHgopmumpo-
BaTb ONEPATOPA 06 ncnosb30BaHWM 31€KTPOAO0B TO/IbKO A0 UCTEYEHUSA UX CPOKA rOAHOCTH;

-0cob6eHHocTM ckaHupoBaHua MALMEHTOB 6e3 co3HaHus unu MALVEHTOB ¢ noTepeii YyBCTBUTENBHOCTU
B Nt060I YacTun Tena, HanpuMep ¢ napanmyom pyk unm Hor, n Tex MALVMEHTOB, koTopble He B COCTOSSHUM CO06-
wnTb ONMEPATOPY 0 Upe3mMepHOM HarpeBaHuun v NoBpeXAeHUN TKaHu;

- NPUCYTCTBME MPUCOEANHNUTENbHBIX MPUHUMAIOLLMX KaTyLIEeK Uau 3NeKkTpuiecknx kabeneii, Kotopble octa-
toTcs B PY-KATYLWKE.

Ana MP-OBOPYAOBAHUA. koTopoe MoxeT ob6ecneunsatb YINM. cOOTBETCTBYHOLME NO YACIOBLIM 3Have-
HuaMm HOPMAJIbHOMY PEXWMY PABOTbIl. UHCTPYKLUNW MO SKCMNNYATALIMN gonxHbl:

- 06BACHNTbL BO3MOXHbIE MOC/EACTBUSA BO3eiCTBUNIA NOBbILWEHNS 3HaYeHn YTM Bbllle npefesnbHbiX Ans
MP-OBOPYAOBAHWA 51.1083;

- 06BACHUTL BO3MOXHbIE MocnencTBus Bo3geinctema Ha MALMEHTOB PY n3nyyeHus npu ypoBHax YIM,
COOTBETCTBYHOLMX KaXA0MYy pexumy pabotel MP-OBOPYLOBAHWA, yaenss npu atom ocoboe BHUMaHue 6e30-
nacHocTv MALVEHTOB, y KOTOPbIX MOXET 6bITb CHUXEHA CNOCOBHOCTbL TEPMOPErYIMPOBaHMUA 1 MOBbILLEHA Peak-
LMs Ha NoBbIWeHWe Temnepatypbl Tena (Hanpumep. MALMNEHTOB c cy6debpunbHoi TemnepaTypoii Tena, cep-
[e4YHOol He,OCTaTOYHOCTbIO, HapyLWeHeM NOTOOTAENEHUS NNy GepeMeHHbIX XEHLLWUH): crefyeT Takxe npegoc-
TaBWTb MH(hOPMALMIO O BRXXHOCTM KOHTPOIMPOBaHNA NapaMeTpoB OKpyXatoLeid cpefbl 1 0 BAVAHUM TemnepaTypbl
BO34yxa Ha noBbllWeHne TemnepaTypbl Tena MALMEHTA, a Takxe pekoMmeHAauuy no noAfepxaHuio 6naronpuar-
Hbix ana MALVEHTA okpyXatoLmnx ycnoBuii;

-npefocTaBuTb MHOpMaL Ko 0 3HavyeHnax YIMM. koTopbie MoryT 6biTb obecneveHsl B MP-OBOPYO-
BAHUW;

- NPUBECTW NOrPELIHOCTb, C KOTOPOW yKka3aHbl 3HaueHus YMM;

- 06BbACHUTL, YTO KPUTEPUY peXxXnmMoB paboTbl No YIM Bcero Tena, npusegeHHble B 51.103, onpeaeneHsl B
nNpeaAnosioXeHnn, 4To TeMnepaTypa B NOMeLLeHU, r4e NpoBoAnTCA 06cnefoBaHne, He npesbiwaeT 24 ®C. a OTHO-
CuUTeNbHan BNAXHOCTb BO34yXa He npeBblwaeT 60 %. 3T0 06bACHAETCS TEM. YTO:

1) OBOPYAOBAHWE He fonXHO ncnosnb3oBaTbCs, Korga remnepatypa Bbiwe 24 °C uam oTHocUTenbHas
B/TAXXHOCTb 60 %, nnn

2) npefensl pexumos paboTel 4na YMNM aBTomMaTMyeckn ymeHbLlalTcsa cornacHo 51.103.2 (TonbKo Ans
MP-OBOPYJOBAHWSA. KoTOpoe n3mepseT TemnepaTypy 1 BNaXHOCTb);

-06paTuUTb BHUMaHNE Ha cpeAcTBa YMEHbLUEHNA pucka OT BO34eNcTBNSA BbicOKol YIM. Hanpumep, npeaoT-
BpaweHue HarpeBa NMALUMNEHTA, obneryeHHas ogexga NMALVEHTA n cooTBeTCTBYIOLWasA BEHTUAALNS.

*kk) O6nyyeHune, cBA3aHHOE C XapakTepom paboTbl unn npodpeccnoHanbHoe obyyeHne

MHCTPYKLUWNWN MO SKCNNYATALMW gomxHbl npuBneyb BHUMaHME K pakTy, YTO B 3aKOHOAaTe/IbCTBE He-
KOTOPbIX CTPaH CYLEeCTBYIOT nNpeaesnbl 4719 NPOECCUOHaIbHOro 06/1y4eHNsA B MOCTOAHHBIX MarHUTHBIX NONAX U
nepemMeHHbIX MarHuTHbIX nonax. OgHako. MHCTPYKLMW MO SKCMYATALIMA moryT coobwute NMOJTb3OBA-
TEJIHO. 4TO He cyliecTByeT HOPM [/151 OL,eHKU COBOKYMHOTO BO3AENCTBUSA.
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1) BCMOMOTFATE/IbHbIE YCTPOMNCTBA

MONb3OBATE/Ib gonxeH oTaaBatb cebe oT4eT B TOM, YUTO 1t060€e NnpuMeHeHne NpnbopoB N BXOAALLNX B
X COCTaB NpUHaANexXHOCTel ANa KOHTPoNA chmsnonornyecknx napametTpos MALMVNEHTA gomxHO NnpoBoAUTLCS
ToNbKo no ykazaHuto NMNOJIb3OBATE/IA n nof ero oTBeTCTBEHHOCTb.

MHCTPYKLNN MO SKCMNYATALUNN pomxHel npeaynpexaats NMOJIbSOBATE/IA o TOM. UTo npuMeHeHne
BCMOMOTATE/IbHbIX YCTPOMCTB, Taknx kak npu60opb! A5 MOHUTOPUHTa 1 oT6opa MALIVEHTOB nnn Bbicoko-
YaCTOTHbIe KaTyLlKW, He NpoLwealwmnx cneymanbHyo NPOBEepPKY U He peKOMEHA0BaHHbIX A1 UCNOIb30BaHUA B
MP-OBOPYOOBAHWW. MOXeT NpuBECTU K 0XXoram muam npuymnHeHuo MALUVMEHTY gpyrux tpasm. Kpome Toro,
MHCTPYKLWW MO SKCMNYATALUWN gonxHbl npeaynpexaats MOMIb3OBATE/A, uto aaxe ecnv BCMOMOTA-
TE/IbHbIE YCTPOWCTBA 0THeceHbl K KaTeropusim npu6opos, COBMeCTUMbIX ¢ MP-OBOPYJOBAHUEM unu
MP-CUCTEMAMMW. oun moryTt Tpaemuposatb MALUMNEHTA, ecnun B uHctpykunax NU3BrOTOBUTE/IA oTcyTCTBYIOT
yKasaHus no Mcnosib30BaHNI0 3TUX YCTPONCTB B NOA06HbIX YC10BUAX, 0CO6EHHO MO pa3MeLleHnio NoABOAALLNX
Kabenei.

mm) YCTPOWCTBO ABAPUNHOTO OTK/IKOUEHWSA MONS

B MHCTPYKLUWNAX MO 3KCMNYATALINW fomxHO 6bITh yKa3aHo, Korga n kakum o6pasom B ciiyvae asapum
cneayet nonb3osatbca YCTPOMCTBOM ABAPUMHOTO OTK/IKOUEHUSA MONSA. [onxHbl 6bITh NpUBeAEHb! Npy-
Mepbl cuTyaLmit, Tpe6yoLLMX ero NPUMEHEHNS.

MpumeyaHune — MarHutHoe none B MP-OBOPYZIOBAHUW ¢ NOCTOSHHbIMW MarHuTamyv He MOXeT 6bITb
OTK/IIOYEHO Aaxe B aBapuiiHON cuTyauum.

nn) Noxapo6e3onacHoCTb

B NHCTPYKLUNAX MO SKCMANYATALUUNWN pomxHbl 6bITb AaHbl pekomeHgauun MOJIb3OBATEJ/HO no
COrnacoBaHuUI0 Mep NoXapHo 6e30MacHOCTY C TeppuTOpMasbHbIMU OpraHamm FocyfapcTBeHHO NPOTMBONOXap-
HOUi cNyX6bl, ykasaHbl MeponpuaTAS Ha Cayvaii BO3HVKHOBEHMA NOXapoonacHoi cuTyaLumm n OTBETCTBEHHOCTb
NMONb30OBATE/IA 3a ux BbINONHEHMKE.

00) ApTedakTbl

NWHCTPYKLUWKX NO SKCMNYATALNWN gonxHbel noarotosnts MOJIb3OBATENA k thakTy, 4TO apTedaThbl
n3o6paxeHnsa MoryT nNpou3oiTn B pe3ynbTare TEeXHOMNOrMyeckux n usnonornyeckux akrtopos (Hanpumep,
0A4HOPOAHOCTb MarHuTa, IMHERHOCTb rPaAneHTa, yceueHne, CTyneH4aTocTb, ABWKEHNE, MOTOK, XUMUYeCKoe 13-
MeHeHVe. N3MEHEeHNs BOCMPUMMUYNBOCTM, U T. 4.). BosgelicTBue aTnx paktopos (HanpuMep, HEOAHOPOAHOCTb
n306paxeHns, reoMeTpuyeckoe McKaxeHune, opeosl n3obpaxeHus, N30rHyToe n3obpaxeHne nT.4.) Ha n3obpa-
XeHne f0/MKHO BbiTb 0ONMcaHo. MeToabl UCNPaABNEHUSA WU CMATYEHNA Taknx A D EeKTOB (Hanpumep, U3MeHeHne
nonockl NponyckaHusa, o6HyNeHne rpagmeHTa, npegsapuTenbHOe HacblWweHne U T. [.) AO/KHbI Takke OblTb
oTO6paxeHbl.

pp) PekomeHayemoe obyyeHune

NHCTPYKLMWN NO IKCMNYATALNWN fomkHbl pekomMeHAoBaTb HEO6X0AMMOCTL 06yYeHua Ana Bpadeii
n OMEPATOPA pgna 6esonacHoro u acpdpekTnsHoro ynpasneuns MP-OBOPYAOBAHWEM. 3To o06yveHune
[OKHO BKNOYaTh B cebs ypesBblyaiiHblie Mepbl, B TOM Yucie 1 Te Npo6/emMbl, KOTOpble OnNucaHbl B 3TUX nepe-
YNCTTEHUSAX:

- CC) HEOT/IOXHaA MeAULMHCKas MOMOLLb:

-ee) OBIACTb KOHTPO/IMPYEMOTO OCTYNA;

-mm)YCTPOWCTBO ABAPUNHOIO OTKMOYEHUA NONK;

- nn) noxapo6e30nacHoCTb;

- SS) ypesBblyaiiHble gelicTBua B cnydae KBEHY;

gqq)lapaHTua kayecTsa

MHCTPYKLUWMWN MO SKCMAYATALIMW gonxHbl onucaTtb Npoueaypbl rapaHTum kKayecTsa, peEKOMeH40BaH-
Hble ana MOJIb3OBATE/IA, BkAOYas onucaHme Bcex NpUMeHseMblX haHTOMOB.

m) O6cnyxusaHue

MHCTPYKLWN MO 3KCNNYATALUWNN posmkHbl BKAOYATb PEKOMEHAOBaHHbIe nepeyHn 06CnyXuBaHus
ans MP-OBOPYAOBAHWA. flonxHbl 6bITb ykadaHbl MYHKTbl, KOTOPble A0/DKEH BbINO/HATL 06CYXMUBAIOLWMNIA Nep-
coHarn.

* ss) UpesBbluaiiHble geiicTBus B cnyvyae KBEHY

MHCTPYKLWNW MO SKCTIYATALIW foskHbI BKNOYATb yKazaHusa 0 TOM. Kak onpegennts KBEHY 1 Kak
JeiicTBOBaTh B C/lyyYae ero BO3HMKHOBEHNSA, OCOGEHHO, Korja HapylleHa cMcTtemMa BeHTUASALUN CUCTEMbI CBEPX-
npoBoOAALLErO MarHuTa.
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**6.8.3 TexHUn4eckoe onncaHue

JononHuTenbHble NnepeyncrieHmns

aa) OBJIACTb KOHTPOJIMPYEMOIO JOCTYIMA

Ansa MP-OBOPYOBAHWSA, koTopoe NpoM3BOAUT Nose paccesHus, npesblwatowiee 0.5 MTn BHe o61acTu,
N/MNN 3NeKTPOMarHUTHbI YpOBEHb He BbiNonHsaeTcA no MOK 60601-1-2. B TEXHUYECKOM ONMCAaHUM AO/HKHO ObITb
yKasaHo:

-OBNACTb KOHTPOJ/IMPYEMOTI O OOCTYTA Bokpyr MP-OBOPYLOBAHWSA ponxHa 6bITb onpegeneHa
Tak. 4yTobbl BHE 3TOI 06NacTu:

1) marHuTHasa cunia nons kpas He npesbiwana 0,5 mTn, n
2)3NeKTPOMarHUTHbIN YpOBEHb COOTBETCTBOBAS NOSTOXEHUAM MOK 60601 -1-2:2001:

- pekomeHgauun, kak OBNNIACTb KOHTPOJIMPYEMOTO AOCTYTA gonkHa 6biTb pasrpaHnyeHa, Hanpu-
Mep MapkMpoBKammn Ha nosny, 6apbepax n/unu gpyrux cpegcrsax. OTBETCTBEHHbIV NepCcoHan A0/HKEH OrpaHnyn-
BaTb 4OCTYN K3TOM 061aCTV HEYNOSIHOMOYEHHbIX Nlofeil:

-4t0 B OBJIACTU KOHTPO/IMPYEMOT O JOCTYTIA BCe BXOAb! A0/KHbI 6bITb MOMeYeHbl COOTBETCTBYIO0-
W1Mmn npeaynpeanTenbHbIMY 3HaKaMu, BKNOYaA MHAUKaALWI0 NPUCYTCTBUSA MarHUTHbIX NONER 1 UX NpUTArnBat-
LWKUX CUA UK BpaLlalLwero MoMeHTa heppomMarHuTHelx Matepuanos {CM. npunoxexnve AA Ans NnpuMeposB npe-
AynpeauTeNbHbIX 3HAKOB U NPENATCTBYIOLWUX MPU3HAKOB).

Ansa MP-OBOPYOBAHWA. ycTaHOBMIEHHOIO B NOMELLLEHUN C OTPaHNYEHHbIM ayM0BU3yasibHbIM KOHTakK-
TOM ¢ MALMEHTOM, B TEXHNYECKOM ONUCAHUMN AO/DKHO GbITb yKa3aHo, YTO NPOEKT NOMELLEeHNs A1 CKaHMpoBa-
HUA N KOHCTPYKUuna OBOPYNOBAHWA gonxHbl npegycmaTpvBaTb BO3MOXHOCTb PEYEBOI0O U BU3yaslbHOTO KOH-
TakTa c MAUMEHTOM B TeueHne MP-OBC/IEAOBAHWA. 3ByKOBOI 1 BU3yasibHblli KOHTaKTbl 6YAYT AOCTATOUHbI
ana ObblYHOIO KOHTPONA n MEAVMUWNHCKOIO HABTKOAEHWA NMALNEHTA.

*bb) JInCT COBMECTMMOCTU TEXHUYECKOW cneundgukaymm

B gononuenne Kk MHCTPYKLUWW MO SKCTMAYATAUUN gna MP-OBOPYAOBAHWNA nuct coBMecTumocTu
TexXHN4eckoi cneyndukaynm byaet npefoctaBnsaTb UHDOPMaLMIO 418 NPOBEAEHNSA UCMbITaHWIA 3a nepudepunii-
HbIM 060pyAOBaHMeM. JINCT COBMECTUMOCTH TEXHNYECKON cneyndmkalmm (MNCT 4aHHOTo NPoAYKTa) AO0/KEH CO-
AepxaTb cnefytolimne napameTpbl:

- MarHuT: TUMN, cunia nons, AnameTp OTBEPCTUSA, KPUOTEHHbIEe TUMbI W NokKasaTesib KUMEHUSA, NPOCTPaH-
CTBEHHOE pacnpefefieHne OoKpyxalwLero nona B KapTax, kacalwwmxca TUNMYHOW ycTaHoBkM MP-OBOPY[O-
BAHWNA;

- KapTbl JO/IXHbI COAepXaTb TpU NOAX0AsALLME OPTOTOHa IbHbIE MIOCKOCTU, NPOXoAsL e Yepes N3oLeHTp,
4YTO6bI UNNIOCTPUPOBATL MAaKCMMasibHOe MPOCTPaHCTBEHHOE pacnpeAeieHne N30MarHUTHbIX KOHTYPOB;

- Kaxpaas kapta fo/KHa cogepxaTb, /10 KpaliHeli mepe, U30MarHUTHble KOHTYpbl €O 3HaYeHuamm 0,5,1.3,
5.10.20.40, n 200 MTn. macwTab 1 KOHTYpPbl MarHnTa;

- NON0XEeHNe, rae 3HaYeHUs NPOCTPaHCTBEHHOTO rpajueHTa rasHoro MarHMTHOro Nos — MakcumalsibHoe
3HauyeHne BO 1 npocTpaHCTBEHHOrO rpajneHTa B; coBnagatoT, cuna Ha peppoMarHMTHOM 06 beKTe 13 NpPocTpaH-
CTBEHHOrO rpajueHTa rnaBHoro MarHMTHOro N0 MakcumarsbHa.

- MOJIOKEeHNe, rae 3HayeHua mardHutHoro nons BO u npocTtpaHcTBeHHOTo rpagneHta BO— makcumym,
a 3HayeHune BOu BOcoBnagaloT, cuia Ha AnamMarHUTHOM Wan napaMarHMTHOM o6bekTe, nnmn heppomMarHuTHOM
MaTtepuasne HUXe ero MarHUTHON TOYKM HacCbIWEeHHOCTH, ABNSETCA MaKCUMYMOM;

- rpagMeHT cucTeMbl: TUN. aMNAMTyAa, BpeMA NoBblWeHUSA, KO3 ULMEHT BpalleHus;

- cuctema PY: Tunbl PY nepepatoweli kKaTywkn, NUK ycunuTens, cpefHee kBajpaTtnyHoe 3Ha4eHne aHep-
rMu. NpUKNagHoi makcumym nepegatouiero PY nons v nonocy nponyckaHus;

- NPOTOKO/1bl COBMECTUMOCTH:

N3rOTOBUTE/Ib MP-OBOPYAOBAHWNA fomKeH NpeanoXuTb MPOTOKObI, MO KOTOPbIM MOXHO YNpaBnAaTb
MP-OBOPYAOBAHWEM, uto no3sonut N3rOTOBUTE/IO nepudepunitHoro o60pyAoBaHusi NpoBepuTb YHKLMO-
HanbHble BO3MOXHOCTU ero obopygosaHua. MNMpoTtokonsl gna ynpasneHna MP-OBOPYAOBAHWEM ¢ BbiCOKMM
nepegawowmnm PY-nonem nam BbICOKMM rpagmeHTom KoadhuumeHTa BpaleHns n amnauTyabl paspadoTaHbl Tak,
41066l N3TOTOBUTE/Ib nepudepuiiHoro o6opyaoBaHus Mor nccnegosatb BavsiHne MP-OBOPYAOBAHWA Ha
ero nepudepuiiHoe o6opyoBaHmne. TecTbl He NpeAHa3HauveHbl 4715 OL,eHKN BO3MOXHOro adpdpekta nepundepuitHoro
obopyfoBaHNA Ha KayecTBe nosy4varuierocs nsobpaxenns MP-OBOPYAOBAHWA n He rapaHTUpytoT, YTO nepu-
thepuiiHoe o6opyaoBaHme 6yaeT hYHKLUOHUPOBATb A0/TKHBIM 06pa3om.

- mecTto NMALUMNEHTA: pa3mepsbl, BEHTUAALMNA, KOMMYHUKaL WA U OCBELLEHNE;

-NOAAEPXKA MALUMEHTA: nsmepeHus, pacnonoxeHne, TOHHOCTb Y MakCMMasibHasa Harpyska.
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*cc) YcnoBusa 6e3onacHocTu B cydyae KBEHY

Ana MP-OBOPYAOBAHWNA co csepxnposogawmm marHutom MHCTPYKUUW MO 3KCMNNYATAUUU
[OJIKHBI:

- ycTaHaB/vBaTb TpeboBaHUA 4151 BbIXOAHOW CUCTEMBI /151 CBEPXMPOBOASLLEIO MAarHMTa, KOTopblii coeau-
HSeT KpMocTaT MarHnTa c BHeLHeh atmocdepoii n KoTopblil paspaboTaH, 4To6bl NpegoTepaTnTe KBEHY 1 3awym-
TUTb HaxogsAWmMxcs no6ansocTun e B cnyvyae KBEHUY;

- ycTaHaBMBaTb PYKOBOAALME NPUHLUNDI A1 NOCTPOEHMS (MU3MepeHus, NosoxeHe, cbopka u matepuan,
KOTOpbI 6yAeT NpUMEeHeH) BbIXOAHO CUCTEMbI [/11 CBEPXMPOBOASLLET0 MarHTa BHyTPU U CHAPYXMN NOMeLLeHUs
obcnenoBaHus;

- ycTaHaBnMBaTtb NPOuUIaKTUUYECKYIO NporpammMy 06CnyXnsaHus, Kotopas 3asBfsieT, YTo AO/DKHbI ObITb
npoBeAeHbl perynspHbie NMPOBEpKM afeKBaTHOCTU (DYHKLUU BbIXOAHOW CUCTEMbI A5 CBEPXMPOBOAALLErO
MarHuTa;

- ycTaHaBnuBaTb Tpeb60BaHNA 4151 NPOeKTa NoMeLLeHns 06¢nefoBaHuns, YTobbl yBenMunTb 6€30MacHoCTb
nauueHTa n Apyrux noAeii BHyTpU v CHapYXu noMelleHns o6¢neoBaHns B crlydae 0Tkasa CUCTEMbI BblpaXeHUs
B TeyeHne KBEHUY. MpeanoxeHHbIi NPOeKT fo/HKeH 06paTUTbCA k npobieMamM cokpalleHns HapalwBaHns faB-
NeHns. TeMnepaTypHOro yMeHblUEeHUa n UCToleHns kucnopoga B TedeHne KBEHY. Heckonbko gonyctumbix
pelueHuii AN Taknx yCnoBUii AEMOHCTPUPYIOT 3h(PEKTUBHOCTb MOAENNPOBAHUA UV NPOBEPKYN, KOTOPbIE JO/DKHbI
6bITb MepeyncneHbl Tak. YTobbl, faxe B ciyyae, Korja BbiXxofgHas cucTemMa CBEPXNPOBOAALLErO MarHuTa He B
cocTosHMM paboTaTb, OHa He co3gaBana onacHocTb Ansa MALUVEHTA nnu apyrux nioaen kak BHyTpU, Tak U BHe
nomeweHns Ans o6cnenoBaHnsa. 3To MoXeT ObITh BbI3BaHO HapawBaHem JABTEHUA, 3HaunTenbHbIM yMEHb-
weHneM TemneparTyp Wiv yMeHblueHneM Kosmyectsa kucnopoga B reveHne KBEHY;

- yctaHaenusaTth Ans MOJIb3OBATE/IA upesBblyaiiHblii nnaH oTHocuTenbHo KBEHY. Bkatouasa cuTyauuto,
B KOTOPOI BbIXOAHAA cUCTeMa [J1i CBEPXMNPOBOAALLEIO MarHMTa He B COCTOSIHUM (DYHKLLMOHMPOBATL COOTBET-
CTBEHHO;

- ycTaHaBNMBaTb BO3MOXHble JONO/IHUTE IbHbIE MEPbl KOHTPO/A 3a cuctemolt BeHTunauun NMNALVNEHTA,
4TO6bI HE NoABEPrHYThL onacHocTy MALUVEHTA npn nonagavun renvsa K MALUVEHTY yepe3 cucteMy BeHTUASLUN
MALUVEHTA. Cuctema BeHTunauum NMAUVNEHTA gomkHa 6bITb CHabXeHa BXOAHbIM OTBEPCTUEM, OTKpPbIBAKOLWUM-
ca B 6e30nMacHOM mecTe (Hanpumep, pacnosoXeHHOM Ha HU3KOM YpOBHe B MoMeLleHnn o6cnefoBaHna Unn He-
nocpeAcTBEHHO CBSA3AHHOM C CUCTEMOI KOHAULMOHNPOBAHMA NOMeLeHs 06cnef0BaHna), UK CBA3aHa c AaT-
ynkom KBEHY Tak, 4yto6bl cuctemoii BeHTunaumm MALLVVEHTA MOXHO 6b1/10 aBTOMATUYECKM YNpaBnsaTh, koraa
KBEHY npoucxoant, 1 renunit He 6yaeT nonajaTtb BO BHYTPEHHIOW YacTb ckaHepa k MALUVEHTY.

MpumByaHnel — BbixogHasa cuctemMa A5 CBEPXNPOBOASALLEIO MarHuta paccMaTtpuBaeTcsl Kak Kpuo-
reHHbI knanaH Tpy6bl, 1 BCE AONOMHUTE/NbHbIE KOMMOHEHTbI HEOGXOAMMO coyeTaTb ANns 6e30nacHoro obecneveHus
KBEHY.

MpumeuyaHune?2 — KoHdurypaumm nomeLLeHnss o6cnefoBaHns, AeMOHCTPUPYEMble MOAENMPOBaHNEM UK
TEeCTOM, KOTOpble SIBMIATCA NPUEM/IEMbIMU, BKIOYAOT B Ce65:

- KOHUrypaumm, B KOTOpbIX ABepb PY OTKpbIBAETCA HapyXy NOMeLLeHus, Uan ckonb3swas asepb PY;

- KOHthurypaummn, B KOTOPbIX ABepb PY OTKpbIBAETCA BHYTPb MOMELLIEHUSA, €CIU OHW BKIHOYAIOT [OMNOSHUTE bHbIE
NpefoCTOPOXHOCTU, YTOObLI NPeaoTBpaTUTL yBenuyeHne JABNEHNA. 3To MoxXeT 6biTb 06eCneyeHo OgHUM 13 Cneayto-
LUMX YC/IOBUIA:

- [ONOJSHUTENIbHOM CUMCTEMOI BEHTUNALMKM MOMELLeHUs 06CniefoBaHus, KOTopas MOXET OblTb BKIOYEHa (BO3-
MOXHO aBTOMAaTUYECKN Yepe3 MOHUTOP KUCNOopoAa B MOTOJSIKE NOMeLLeHus obcneaosaHus, YTobbl NpeAoTBpaTuTb Mo-
nagaHve renus) B ciyvyas KBEHY.

nm

- OTKpbIBAHWEM B CTEHE WK NOTO/KE MOMELLLeHUs 06CejoBaHNA BbIXOAHOTO KnanaHa, um

- BO3MOXHOCTbIO OTKPbIBAHWNA OKHA HaGMOAEHWNA B MOMELLEHUN 06CNefoBaHNA HapyXy WU HAIMYMEM CKOMb3SA-
LLIero oKHa, uam

- BTOPOI He3aBUCMMON BbIXOAHON CUCTEMOWN A1 CBEPXNPOBOAALLEr0 MarHuTa, Kkotopas octaerca B pabouem
COCTOSIHWUM B C/yyae, ecnv perynsapHas BbIXOAHaa cucteMa /19 CBEpXNpPoBOAALLEro MarHuTa 3aTpygHeHa, um

- 3KBMBA/IEHTHbIMM MeTodamu, NoATBEPXAAOWMMY CBOK  3PEKTUBHOCTb MOAeNMpOoBaHWEM WAN TecTUpo-
BaHMeM.

dd) XapakTtepucTuky 3aTyxaHust MarHUTHOrO Noss

Ana MP-OBOPYAOBAHWA. ocHalleHHOro cBepXnpoBoAsALLmMM NN Pe3UCTUBHBIM MarHUTOM, TEXHUYECKe
onncaHusa JO/MKHbI COAepXaTh XapakTepUCTUKN 3aTyXaHUA MarHUTHOTO MO/ NpU Nepexoje CBepxnpoBoasLLero
MarHuTa B HopMasibHOe COCTOSIHWE UMK NpY aBapuUinHOM BbIK/IlOUYEHUM MarHuTa, 415 Toro 4to6sl MOJIb3OBATE/b
CMOT MPUHATbL HEO6X0AUMbIE MePbI MO NOAAEPXaHUI Xu3HeobecneueHna n 6esonacHocTn MALMNEHTA. 3Tn
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XapaKTepUCTUKN AO/KHbI YKasblBaTb BPEMsl OT MOMeHTa cpabaTbiBaHusa YCTPONCTBA ABAPVIAHOIMO OTK/O-
YEHWA NOJIA go momeHTa. Korga mMarHuTHas MHAOYKUWUA B LLEHTpe MarHuta yMeHblwuntca go 20mMTn.

B pykoBOACTBE NO yCTAHOBKE A0/MKHbI 6bITb NPUBEAEHbI yKa3aHWsa 0 TOM, T4e U Kakum obpasom cnegyeTt
ycTaHaBAMBaTb UCMNOMHUTENbHbI MexaHn3m YCTPOMCTBA ABAPUMHOIO OTKAKOUEHNA MONA.

ee) Tun cuctemsbl rpagueHTa

Cuctema rpagueHTa 4o/XKHa 6bITb NOMeYeHa B TexHnyeckom onvcanum N3ArOTOBUTEIEM nnu B uenom
kak TPAOVEHTHAA CUCTEMA BCEIO TEJIA, unun kak CNEUVANBbHAA TPAOVNEHTHAA CUCTEMA.

PA3AEN BTOPOW. YC/10BUSA OKPY)KAPOLLI,EVI CPEAbI
MpuMeHsioT pas3gen o6uiero ctaHaapTa.

PA3LEN TPETUW. 3ALLUNTA OT ONACHOCTEN MOPAXEHWSA
SJIEKTPUHYECKMM TOKOM

MpuMeHsaT pa3gen obero ctaHgapTa.
PA3AOEN UETBEPTbIN. SAWNTA OT MEXAHUYECKNX OMNACHOCTEMN

MPUMEHSIIOT NYHKTbI obuero CTaHgapTa, 3a UCK/TIDYEeHneM.

'26 Bunbpauyms un wym

MpUMeEHSAIOT NYHKT 06w ero ctaHgapTa, 3a UCKNIYeHneM:

[ononHexHne

MP-OBOPYAOBAHMWE He f0/MKHO NPOM3BOAMUTL LUYM. yPOBEHb 3BYKOBOTO AaB/ieHnsa KoToporo (Lp). usme-
PEHHbIN HA IMHEHOM y4YacTKe YacTOTHOW XapaKkTepucTuku wymomepa. npesbiwaeT 140 4B No oTHOWeEHUIO K
ypoBHi0 20 mkIMa.

MeToAbl M3MepeHunsa Wyma ANa No4 T BEPXAEHUA COOTBETCTBUA ITUM TpeboBaHUAM N OL,EHKN YPOBHSA
3BYKOBOrO aB/IEHNA:

a) YpOoBHU LIyMa U3Meps T B CPeAHNX KBaApaTNYeCKNX U MakcuManbl<blx 3HauyeHunsx. be3 MAUVMEHTA Ha
CTONE MAUMNEHTA pacnonaraioT MUKPOGOH B M30UEeHTpe MarHuTa, ABUraloT MUKPOdOH napannenbHo
CTONYNALUMEHTA Bfonb ocoli pazmelweHns MALMEHTA, 4T 06bl ONpeAennTb camoe WyMHOe MeCcTON0M0-
XeHne MUKpodoHa, N NPoBOAAT TEeCT B 3TOM MecTe.

MukpodoH ycTaHaBnueat T Ha CTOJIE MAUVNEHTA B M30UBHT PO MarHMTa nog npsiMbiM Yr/10M K OCK
pasmeweHnA MALUVNEHTA ana uMnuTayum nosioxXeHns eroyxa. MMKpooH He cnefyeT pacnonaraTb BHYTpu
r0/I0BHOM KaTYLIKW, €C/TN OHA HO NOKPbIBae T NoSIHOCTbio ronosy MALWNEHTA Bo Bpemsi Bcex MP-OBCJIEAO-
BAHNIA.

b) I3aMepnTenbHbI 610K LWyMmOMepa [O/KEH HAXOAN T bCA KAK MOXHO Aasblue 0T U3oueHTpamarimTa,
YT O06bl MArHUTHOE NoNe paccesHUa He BANANO Ha pe3yNbTaThbl U3MepeHunit. 118 3TOro MoxeT noTpebo-
BaTbCAYAMHUT €/IbHblli Kabenb Mexay N3smepuTenbHbIM 6710KOM 1 MUKPOOHOM. MUKPOMOH [O/MKEH BbITb He
HanpaB/IeHHbIM U HE YYBCTBU T €/IbHbIM K MArHU T HbLIM MOJIAIM UV 0T rpafynpoBaH no 4yBCTBUTENbHOCTU K
MarHUTHbIM MOMIAM 47151 BO3MOXHOCT M BBE4€HUSI NONPaBOK B pe3y/ibTaT bl U3MEPEHMUIA.

[0/KHBI 6bITh MPUHAT bl MEpPbI A1 YCT PaHEeHNS AN KOMNEeHcaLm HEKO T OpbIX BHELLHWX BO3AeC T BUli
(Hanpumep, UMNYNbCHbIX FPaANEH T HbIX MArHU T HbIX NOMIEN, 31eKTPOMArHUTHbIX MTOMeX U T. n.).

c) Wymomep gonxeH ynosneTBopsaTb TpebosaHuam M3K 60651 gnaknaccos Onl n/mnn MOK 60804 ansa
knacca 0 unu 1 v uMeTb yKa3aHHble HUXE XapakTepucTuku.

d) 3mepeHns 4OoMKHBI NPOBOANT bCA C OObLIYHOM KOMNEeHcaLlmnell BUXpPeBbIX TOKOB, KaK Npu noayyeHnn
CTaHAap T HO KINHNYECKOTO N306paXeHns.

B) I3mepeHuns 4OMKHbI 6bITb NpoBeAeHbl ¢ ucnonb3osaHnem MP-OBOPYJOBAHWSA cnoco6omM, Nnpon3Bo-
OAWNUM XYALWYI0 CUTYyauno cnyyas akyCTUKU. 3T 0 MOXeT 6blTb OCTUNHYTO Kak UCNO/Ib30BaAHNEM MaKCu-
ManbHOM aMNAnTyAbl 6UNONAPHON hOpMbI BOMHBI FpagneHTa (CM. pucyHoK 102). npMMeHeHHOR 0AHOBPEMEHHO
KO BCeEM T peM OoCAM rpajueHTa, T ak 1 KINHUYECKUMUN YCNOBUAMU CKaHUPOBAaHUSA, MPOU3BOAALLMMUN MaKCuManb-
Hblli aKyCT UYEeCKUNiA LWyM.

Mpu ncnonb3oBaHny Makcumanbloli popmMbl BONHbI FpagneHTa annmTensitocTun OpoHTa u cpesa 6uno-
nApHbIX uMmnynbcoB (U. t2.t3. U Ha pucyHke 102) A0MKHbI 6bITb MUHUMaNbHO BO3MOXHbIMWU AN AAHHOTO
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MP-OBOPYAOBAHWNA npu BCOX YC/OBUAX €ro K/IMHWYECKOro UCcnonb3oBaHua. AMnanTyabl A, @l n A ta>
onpeAensoTCA Kak MakCMMasibHble 3Ha4YeHUSA MarHUTHOW MHAYKLMN FPaANeH THOro MarHiTHOT O Nons, co3ja-
Baemoro MP-OBOPYOBAHWEM B HOpMmanbHbIX pabounx ycnosuax. Bpems BkoueHUs /a1 A0/KHO 6bl T b Kak
MOXHO MeHblLUe MPU YCNOBUW JOCT MXEHUSA UMMYNLCOM MakCUManbHo amnanTygbl. Mepuog npouecca TR
TaKxe 0/KeH Obl T b KaK MOXHO Kopouye.

N Wcnonb3ya xapakTepucTunky «maxhold» (yaepxaHue MakCManbHOr0 3HaMeHUs) Luymomepa. nsmeps-
10T MaKCUMasibHblii ypOBEHb 3BYKOBOIO faB/ieHns Lp npu cnegyoownx pexuMmax paéoTbl npubopa:

feTekTop: peak (MUK);
BpeMeHHas xapakTepucTuka (F.S): He ucnonb3yeTcs:
yacTOTHas XxapakTepucTuka: Mn(INH):
nepuoa N3MepeHuii: 2:20c.

[) N3meps T 3KBUBaNEHTHbIi ypOBEHb 3ByKa 3a BpeMs 1 hLm , unpu cneayowmx pexvmax paboTbl
npunbopa:

feTeKkTop: cpoAHee KBagpaT MYeCKNX 3HaYeHI:
BpeMeHHas xapakTepucTuka: Funnu S (6bICT PO NN MeANEHHO):
yacTOTHas xapakTepucTuka: A;

nepuos N3MepeHuii: 2:20c.

h) 3anucbiBalo T n3aMepeHHble 3HaYEHNS BEIMUMNH.

12, Jy It — pnutenbHocTu chpoHTa M cpesa 6unonsp-
HbIX UMNynbCcOB: 1* — Bpems BkA4YeHus TR — nepu-
oa npomecca: A.[nM M J1 TM - MakCuManbHblil rpagneHT

CUNbI

PucyHok 102 — ®dopma umnynbcos BbIXOOA
TPAOVIEHTA npy n3MepeHusix akyCTUYecKoro Lyma

PA3EN NATbIA. 3ALNTA OT ONMACHOCTEN HEXE/TATE/NIbHOIO
W UPESMEPHOTIO U3/TYYEHNA

MPUMEHSIIOT MYHKT 06LLEro CTaHAapTa, 3a UCK/IOUEHVEM:

*36 dnekTpoMmarHuTHass COBMeCTUMOCTb

MPUMEHSIOT MYHKT 06LLEro CTaH4apTa, 3a UCK/UEHNEM:

JlononHeHwne
BHe OBJTIACTUN KOHTPOJIMPYEMOTI O AOCTYMA marHuTHas 06/1acTb paccesHus 6yaeT MeHbLuel, Yyem
0,5 MTN 1 3N1eKTPOMarHUTHbIN ypoBeHb nomex no M3K 60601-1-2. BOB/IACTU KOHTPOJIMPYEMOTO AOCTY-

MA npymeHuMbI TpeboBaHus Mo 6.8.2. nepevncrieHre ee).
MpumevaHnsna

1 Mpwy peleHnn Npobnem anekTpomarHuTHol coemectumoct OB/IACTb KOHTPOJIMPYEMOIO AOCTYMA cun-

TaeTcs YacTbto MP-CUCTEMBbI. V3mMepeHusi HanpshXeHHOCTW NOAsi paAvonoMex crieflyeT NpoBOANUTL BHE 3TOW 30HbI U
3KPaHMPOBaHHOrO MOMeLLEHNs, B KOTOPOM ycTaHoBnieHo MP-OBOPYNOBAHVIE.
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2 [ns BHyTpeHHel yactn OBJTACTU KOHTPOJIMPYEMOIO JOCTYMNA U3rOTOBUTENEM MP-OBOPYOOBA-

HWA MoryT 6biTb BbIABUHYTHI CELUMasibHble TPe6OoBaHUS N0 COMPSHXXEHWIO €ro annapartypbl C CETbH MUTAHWUA U APYToi
annapatypoii NMOJIb3OBATENA.

PA3/IE/T LLECTOW. 3ALLWTA OT OMACHOCTEW BOCMNAMEHEHNSA
rOPHOUMX CMECEWN AHECTETUKOB

MpuMeHsIoT pasgen o6uiero ctaHaapTa.

PA3/IE/T CEAbMOW. 3ALLUNTA OT UPE3MEPHbIX TEMMEPATYP
1 OPYTX ONMACHOCTEN

MpPUMEHSIOT NYHKT 06L4Ero CTaHAAPTa, 3a UCK/IOUEHNEM:
45 Cocypbl 1 4acTu, Haxoasimecs nog AaBfieHnem

MpuMeHST NYHKT 06l ero ctaHgapTa co c/iefyowmnm A0NoSIHEHUEM.

JononHeHne

45.101 Ecnu renuesblii KpMocTaT CNPOEKTUPOBAH Kak COCY [ BbICOKOTO AaB/IEHUS, PEKOMEHAYEeTCS, YTOObI
OH NpoLlesn UcnbiTaHs B COOTBETCTBUN C NYHKTOM 45 obLiero ctaHfapTa UM B COOTBETCTBMM C HaLMOHa/IbHbIMU
TpeboBaHuAMM.

49 lpepbiBaHNE 3/1IEKTPONMUTAHUSA

MpUMeEHSAIOT NYHKT 06l ero ctaHgapTa, 3a UCKNIYeHneM:

[lononHnTeNbHbIe NOAMYHKTHI

49.101 YCTPONCTBO ABAPVAHOIO OTK/IIOUYEHUS NONS

MP-OBOPYAOBAHWE co cBepxnNpoBOASAWMUM WAN PE3UCTUBHLIM MarHUTOM A0/DKHO 6biTb OCHALLEHO
YCTPOWCTBOM ABAPVNHOIO OTK/IOUYEHNSA NONA.

MpumeyvyaHns
1 Mprmepom aBapuiiHoli cUTyauuu, Korga MOXeT MOHagobuTbCcs MCMoSb30BaHWe 3TOr0 YCTPOiCTBa, ABAAeTCA

BTAMVBaHVWE B MarHuT 4yenoBeka c npeaMeramMm u3 oeppomMarHUTHbIX MaTepuanos.

2 Tpe6oBaHus Kk ycnosussm B WHCTPYKUUAX MO 3SKCMIYATALMU K MHopMaumun, OTHocAwelcs K
YCTPOVICTBAM ABAPWWHOIO OTKIHOYEHWSA, npusefeHsl B 6.8.2. nepedncieHre mm).

3 CornacHo 6.8.3. nepeuuncnenue cc). B SKCIMTYATALMOHHBIX JOKYMEHTAX gomxHa cogepxaTtbcst nHdopma-
LMsl 0 XapakTepucTKax 3aTyxaHusi MarHUTHOrO Mosisi Moc/ie aBapuiiHOro BbIK/OYEHWST MarHuTa.

49.102 MNpepbiBaHNe CKaHNPOBaHNA
[0/MKHO 6bITb NPEAYCMOTPEHO YCTPOKCTBO, No3Bonswee ONEPATOPY Hemea/TeHHO NPEKPaTUTb CKaHU-
poBaHe. BLIKNIOYMB NUTaHNe rpaaveHTa cuctemsl n PU-MEPELAIOWEN KATYLWKM (no M3K 60601-1-2).

PA3E/1 BOCbMOW. TOYHOCTb PABOUVX XAPAKTEPUCTVIK
N SAWLNTA OT NPEACTAB/TAOLWNX ONMACHOCTb BbIXO4HbIX
XAPAKTEPUCTUK

an/IMeHFHOT NYHKT 06u.|,ero CTaHfapTa, 3a UCKNHYEeHNeM:
’51 3awyta oT NPeAcTaB/ALWMX ONACHOCTb BbIXO[HbIX XapaKTePUCTUK

MpUMeEHSAIOT NYHKT 06Lero ctaHgapTa, 3a UCKNIYeHneMm:

51.1 HamepeHHOe npeBbileHne npeagesioB 6e3onacHOCTH
He npumeHsioT.

51.2 NMpu3Haku napameTpoB, OTHOCALWMNXCA K 6e30nacHOCTn
He npumeHsoT.
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51.4 CnyyaiiHaa BbI6GOpKa KpalHMX NPOM3BOAUMbBIX 3HAYEHWNN

He npumeHsoT.

[ononHnTeNbHble NOANYHKTI

51.101 Pexumbl paboTbl

Korga B TeueHue o4HOM nnm 6onbliero yucna onepaymniic MP-O6OPYLOBAHWME gocTturaeTt ypoBHS, KOTO-
pbIii MOXET BbI3BaTb HEXenaTesbHoe husnonornyeckoe Hanpshxenne NMAUNEHTA. MO/Ib3OBATE/b gonxeH
peLwnTb, AeiiCTBUTENbHO /1N 9Ta onepauus cooTBeTcTByeT uHTepecam NMALIVIEHTA. B aTom nyHKTe gatoTcs Tpebo-
BaHuA peweHns MP-OBOPYAOBAHWA, koTopble moryT nomoys NOJIb3OBATEJIHO npuHnmath peweHus. Tpe-
60BaHMA B 3TOM MyHKTE ONUCLIBAKOT Tpu YpoBHA onepauunm MP-OBOPYLOBAHWA. koTopble onpefeneHsbl C yye-
ToM nHTepdeiica MOJIb3OBATE/NA n nudopmanmu, gaHHoli ONEPATOPY (51.101) 1 OTHOCUTENBHO BE/TMUYUHBI
3HaYeHWin paspeweHHon npogykuum (51.102 — 51.104).

TpeboBaHMA 3TOro NOANYHKTA J0/KHbI MPUMEHATLCA OTAE/IbHO 41 BCEX PEXUMOB paboTsl, U 60nee onpe-
AeneHHo ANnsa pexnmos paboTbl BbIXO4 FrPAAVEHTA. YIMM 1 NOCTOAHHOrO MarHMTHOIO NoNs.

[leMoHCcTpauus cornacusa ¢ TpeboBaHMAMM 3TOF0 NYyHKTA, KacalLwmMmnca pexmMos paboTsl (To ecTb cpes-
CTBa A4N1a KOHTpoNs, Tpebyemoe felicTBue, Hopmauna v npegocTaBeHHble Npu3Hakun), AoNxHa OblTb NpoBepe-
Ha OCMOTPOM. MeToAbl M3MepeHns ANA NOATBEPXAEHNS NpefenoB pexumoB paboTel cogepxaTcsa B 51.102 u
51.103 wuonucaHbl B 51.105.1 — 51.105.3.

51.101.1 Bco pexuMbl paboThbl

MP-OBOPYAOBAHWE gonxHO cCOOTBETCTBOBATL CAEeAYOWNM TpeboBaHUAM:

a) cpeAcTBa (KOHTPO/Ib) AO/MKHbI 06ecneynBaTh rapaHTUIO TOTO, YTO Bbl6paHHbIli(ble) npegen(bl) oTobpaHHo-
ro pexvuma paboTbl He npeBbiweH(bl). DTOT KOHTPObL 6yAeT He3aBucuMm oT Bxoga ONMEPATOPA (0THOCUTENBHO
pasmepoB MALUVEHTA, maccbl nav nonoXeHus) unu 4oxeH 6biTe nposepeH MP-OBOPYAOBAHUMEM. 4To6bI
06HapyXuTb M06Yy10 ownbKy BXxoga ONMEPATOPA:

b) copoc Kk HOPMA/IbHOMY PEXWMY PABOTbI oTHOocuTenbHo YMM n dBldt fomkeH 6biTh BbINOAHEH
aBTOMaTuyeckn c usmeHennem NMALIMEHTA,;

¢) MP-OBOPYOBAHWE gomkHO o6ecneynTb MHhopmaLmeli OTHOCUTENIbHO 3anpoca O NPaBU/IbHbIX 3Ha-
yeHuax YNM [cm. MHCTPYKLWW MO 3KCNNYATALINN B 6.8.2, nepeuncnerue jj)l-

51.101.2 HOPMAJIbHbIW PEXUM PABOTbI

Ana MP-OBOPYAOBAHWA. koTopoe He cnocobHO K onepauumn Ha ypoBHSX Bbiwe HOPMAJIbHOTO PE-
XWMA PABOTHI, kak onpegeneHo B 51.102 n 51.103. Ha MAHE/IN YNPABJIEHUA fonxHbl 6bITb NOKa3aHbl
HexapakTepHble NPU3Haku pexnma padboTtbl uam makcnumansHoro BbIXOOA TPAAVEHTA, nunu nony4eHHbIX 3Have-
HUA YTM.

51.101.3 PEXM KOHTPOJ1A MEPBOIO YPOBHHA

MP-OBOPYLOBAHMWE, koTopoe o6ecneunBaet nposegeHune onepauunii B PEXXVUIME KOHTPONA NMEPBO-
O YPOBHHA, kakonpegeneHo 8 51.102 n51.103, fO/HKHO BbINOMHATL criegylowme TpeboBaHus:

a) Mepep HavyanoMm Kaxpgoro npocmoTpa naeHTudukaumsa pexnma paboTsl, onpefeneHHoro MakCumanbHbIM
3HaveHnem BbIXOOA TPAAVNEHTA gns npocMmoTpa, 1 npefckasaHHoe 3HadeHne YTM. koTopoe 6yaeT haktmyec-
K NPUMEHEHO B TeYEHMNe NPOCMOTpa, A0/MKHbI 6bITb NOKasaHbl Ha MAHENW YIPAB/IEHUSA.

b) Ecnu 3HaueHne BbIXOOA TPAOVIEHTA nnu YINM. KoTopoe ynpasnseT NnpocMOTPOM, Takoe, Kak BXo4, B
PEXVM KOHTPO/IA NMEPBOIO YPOBH4A, Torga BHumaHne OMEPATOPA 0/MKHO 6biTb 06paLLeHo K aToMy
ycnosuio, otobpaxeHHoMy Ha MY/IbTE KOHTPO/IA. OTueT pexuma paboTbl UK 3KBUBASTIEHTHbLIX fJaHHbIX 40/1-
XeH 6bITb HEOTbEM/IEMOI YacTblo faHHbIX N306paXeHns.

c) NpeagHamepeHHoe AelicTBMe onepaTopa 6yaeT He06XO0AUMO, A9 TOTO YTO6LI BOWTU B NEPBbLI YPOBEHb
KOHTPOIMPYEMOro pexuma paboTsl.

51.101.4 PEXXUM KOHTPOJ1IA BTOPOI'O YPOBHHA

MP-OBOPYOBAHWE. He npegHa3Ha4YeHHOe 4151 HOPMasibHOT0 UCNO/Ib30BaHWs B 60/1bHMLE, KOTOPOE UC-
nonb3ytoT B PEXXVUME KOHTPONA BTOPOIO YPOBHSA ana 3HaveHunii BbIXOOA TPAAVNEHTA nan YMNM. kak
onpegeneHo B 51.102 1 51.103. 40/MKHO COOTBETCTBOBATH CNeAyOWNM Tpe6oBaHNAM:

a) [loMmKHbI 6bITb NPEAYCMOTPEHbLI CNelmnanbHble Mepbl 6e30nacHocT, 6e3 co60AeHNS KOTOPbIX HEBO3MO-
XeH Bxog B PEXXVIM KOHTPO/TA BTOPOIO YPOBHSA. 3T Mepbl 40/XHbI BKItoYaTh B cebs ykazaHus OMNEPA-
TOPY 0 TOM. 4TO ycn0BMSA paboTbl NOTEHUMATbHO ONACHbI U YTO OHU HEAOMYCTUMbI [/19 HOPMa/IbHOTO KIMHUYeC-
KOro ncnonb3oBaHnsa. CneymnanbHble Mepbl 6€30NacHOCTU A0/KHbI NpefycMaTpuBaTb BO3MOXHOCTb BBEAEHUS
[aHHOro pexnma paboTbl TONIbKO HA OCHOBaHUK aBTopu3auun (MOATBEPXKAEHNA IMYHOCTN) OTBETCTBEHHOTO Mean-
LMHCKOro paboTHUKa 1 6bITb 0406PEHbI COTNAacHO MeCTHbIM TpeboBaHuAaM. CrneynanbHblie Mepbl 6€30NacHoOCTU
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[OMKHbI BKAOYATb B Ce65 NpyMeHeHne 6/10KMPOBKM K1HOHOM, KOMOUHUPOBAHHYI0 6/10KMPOBKY, NPOrpaMMHbIii na-
ponb Unu Apyrue cpeacTea 3awuTbl.

b) Mepea HavyanoOM KaxAoro NpocMoTpa A0/DKHbI 6biTb ONpeAeneHbl pexuMbl paboTbl B COOTBETCTBUMN C
MakcumanbHbiMm TPAOVEHTOM BbIXOOA v 3agaHHbIM 3HavyeHnem YTM. KoTopble 401XHbl KOHTPO/IMPOBATLCA B
TeyeHue npocmoTpa u 6bITb NokasaHbl Ha MY/IbTE YMPABTEHUA.

c) OTtueT BbIXO/[ TPAAVNEHTA nnun YTM. KOTOPbI KOHTPONUPYET 3HAYEHMS NPOCMOTPa U 9KBUBAJIEHTHbIE
[aHHble, 0/MKEH OblTb HEOTbEMIEMOI HaCTbH AaHHbIX N306paxXeHns.

d) NHankauunsa gna ONMEPATOPA go/mkHa BK1o4YaTh B ce65 MHOpMaL Mo, YTo aKCnyaTauMoHHbIE PeXUMbI
ABMIAOTCA NOTEHLNA/IBHO ONACHbIMW N UYTO 3TW PEXUMbI HE AO/HKHbI NPUMEHATLCA 419 HOPMasibHOTO KTMHUYECKO-
ro UCNoJsiIb30BaHNA.

e) MP-OBOPYAOBAHWE gonxHO 6b1Tb 06ecnevyeHo cpeacTBaMmu A8 YCTAHOBKN perynpyemblix npeje-
nos (8 PEXXMUME KOHTPOJIA BTOPOIO YPOBHA) BbIXOAA TPAOVEHTA nnu pasnnyHbix Tunos YIM. koTo-
pble He MoryT perynupoatbca ONMEPATOPOM, ecnn OH He UMeeT COOTBETCTBYIOLLUX NOSTHOMOYUNIA.

*51.102 3awmuta MNPOTUB Ype3MepHbIX HU3KOYACTOTHbIX MNOMel, NPoOn3BeAEHHbIX CUCTEMOW
rpagmneHTa

Hu3ko4yacToTHble NONA, NPOU3BEeAEHHbIE CUCTEMON rpagneHTa, NpefcTaB/eHbl B HACTOALWEM cTaHgapTe ¢
N3MEHEHUSMU, LieNlb KOTOPbIX — NpefoTBpalleHre cepaeyHoro nan nepudgepuiinoro Bo3byxaerHnsa Hepsa (MBH)
(BPPEKTUBHAA ANNTENIBHOCTb CTUMYJIA >20 mcek).

51.102.1 OrpaHunyeHus BbIXOOA TPAOVNEHTA

MP-OBOPYAOBAHWE fonxHo npeoTepatuTh cepaeyHoe Bo3byxaeHne MALVEHTA B nto6om pexume
pa6oTbl. MP-OBOPYLOBAHWE 80/MKHO MUHUMU3NPOBATh BOSHUKHOBEHME HEBLIHOCUMOTO NepndepuintHoro Bos-
6yxaeHus Hepsa (MBH) MALWEHTA npu nio6om pexume paboTbl.

MpunmeyvyaHune — MP-OBOPYAOBAHME. koTopoe oTBeYaeT TpebGoBaHWAM, NPUBEAEHHBIM B CleaytoLmx
noAnyHKTax, NPUHUMAKT YAOBETBOPSAIOWMM 3TUM  LeNISM NPU YCoBUKM JOCTUXKEHUSA GanaHca ¢ AnarHoCTUYeckomn
3hheKTUBHOCTHIO.

[nAa HacTosiwero ctaHgapTa NPUHATO, 4TO

- (MBH)— ceHcauma akTMBaL N HEPBHOWN CUCTEMbI U3-3a NEPEKTIOYEHNA TpagueHTa,

- noporossbiii (MBH) — Havyano ceHcauuu.

- 60ne3HeHHbI (MBH) — ypoBeHb nopora yyBcTBuTenbHocTn MALVEHTA, KOTOpbIV AOMKHBIM 06pa3om
coobLweH 1 MOTUBUPOBAH.

- HeBblHOCUMBIN (MBH) — ypoBeHb, Ha koTopom MALVMEHT nonpocuT, 4To6bl Npoueaypa o6cnefoBaHms
6blna 3aBeplieHa HeMe/IeHHO,

- cepAeyHoe BO36OYXAEHNE — WHAYKUUSA CMeLLeHWs CepAeyvyHoro puima unau Apyroik ceppaevHoi
apuTMum.

MP-OBOPYAOBAHWE f0MXHO MUHMUW3NPOBAThL BO3HUKHOBEHME 60n1e3HeHHoro (MBH) B HOPMA/IbHOM
PEXWME PABOTHI.

51.102.2 Npepgensl ana BbIXOAA TPAOAVNEHTA

B 3TOM nognyHkTe npefenbl BbipaXeHbl WM Kak afiekTpuyeckas obnactb E, BbI3BaHHasA B nayueHTte
M3MEHSALWNMCSA MarHUTHLIM MOJIEM TPaANEHTOB, UK Kak dBldt Hopma n3MeHeHUss MarHUTHOTO NoJA B TeyeHune
MEPEK/MIOYEHUSA TPAOVEHTA. TMpegensl dyHkuun SOOEKTUBHOM ANUTENBHOCTW CTUMY IA/10M.
QPPEKTUBHAA ONWTENBbHOCTb CTUMYJ/A npounnicTpupoBaHa Ha pucyHke 101 gns BOJIHbI HEKOTO-
pbiX hopM.

McnbiTaTenbHble YCNOBUA, UCMOMNb30BaHHbIE ANA AEMOHCTpauuM K 3TUM npejenam, onpefeneHbl B
51.105.2.

51.102.2.1 TMMpegensbl, NnpegoTepaljakLne cepageyHoe Bo3byxaeHne

YT06bI 3aLUTUTLCA OT CEPAEYHOro BO36YXAEeHNS B KaXA0M pexume pab6oTel. TPAAVNEHT BbIXO/OA Bcex
TPAOVNEHTOB B/TOKA gonxeH ya0BneTBopsaThb

E <

1- exp - 's.orr

rae tlo, — 3PPEKTUBHAA ANUNTENIbHOCTb CTUMYA, mc;
E — afleKTpUyeckoe nosie, BO3Gyxaatollee rpagueHT nepeknoueHusi, B/m.
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Mockonbky MP-OBOPYANOBAHWE npepoctaBnaetr FIPAANEHT CUCTEMbI BCEIO TEJA, aToT npegen
MOXET 6bITb 3aMeHeH

raoe dBldt— Hopma n3mMeHeHuss MarHMTHoOro nons B tedenve NEPEKNIOYEHUNA TPAOVEHTA, Tn/c;
/B3(T — DO PEKTUBHAA ANNTENBHOCTb CTUMY/A, mc.

51.102.2.2 Tpegensl, npegoTepaliarlmne nepudepuiinoe Bo3byxaeHne Hepaa (MBH)

Mpegensl BbIXOOA TPAAVEHTA nnav 4onXHbl 6biTb OCHOBaHbI HA pe3y/ibTaTax 3KCnepuMeHTan bHOro uc-
cnefoBaHUA YenoBeka, kak OnMcaHo B NepeyncsieHnn a) aToro NoANyHKTa, Uav 40/MKHbI COOTBETCTBOBATH 3HaYe-
HUSIM. KaK 3asiB/1IeHO B epeyncaieHnmn b)aTtoro nognyHkra.

a) HenocpeCTBEHHO yCTaHOB/IEHHbIE Npefesbl

Mpegnensl, cBA3aHHble C yMeHbLIeHneM MNBH, ana cuctembl rpagneHta nto60oro Tuna MoryT 6bITb OCHOBaHbI
Ha HenocpeCTBEHHOM onpejAesieHny Npu nccrefoBaHun Ha J,06poBobLaXxX U MOTYT 6bITb CeAyLWUMN:

- ana onepauyuv B HOPMAJIbHOM OMEPALIMOHHOM CIMOCOBE cuctema rpagueHTa fos/mxHa paboTtarb
Ha ypoBHe, KOTOpblii He npeBbiwaeT 80% 13 HENOCPEACTBEHHO YCTAHOB/IEHHbIX CpeHUX Noporosbix MBH. n

-ansa onepaunv B NEPBOM YPOBHE YMNPABJIEHVA ONEPALMNOHHBIM CIMOCOBOM cuctema rpaau-
eHTa fo/MKHa paboTaTb Ha YPOBHE, KOTOPBIA He npeBbiwaeT 100 % 13 HenocpefCTBEHHO YCTAHOB/IEHHbIX CPEAHNX
noporosbix MBH.

Kpome Toro, uccnefosaHne MOXeT UCNONb30BATLCA, YTOObLI NONYUYNTb KOIPPULNEHTHI BECOMOCTHU ANA
kaxgoro TFPAOQVEHTHOIO BJ/IOKA, nogxopgAawero A8 WCNosib30BaHWUA B KOHTposnie BbIXOAA TPAAVEHTA
(cm. 51.102.2.3).

Cnoco6, Npy KOTOPOM HEMOCPeCTBEHHO YCTAaHOB/IEHHbI NoporoBbivi MBH 1 ko3 ULneHTb BECOMOCTH
6b1/11 NONYYEHbI NPU UccNeoBaHum 406pOBOIbLA, A0/HKEH COOTBETCTBOBATL YC/1I0BMAM, 3asB/1eHHbIM B 51.105.1.

OTn npeaensl N KO3 PULNEHTbI BECOMOCTUN He A0KHbI 6bITb MPUMEHEHbI K CUCTEMAM FpajueHTa Apyrux
TUNOB, EC/TN TaKne TUMbl He UMEKT [OCTAaTOUYHO NOA0GHY KOHCTPYKLMIO.

b) 3Ha4YeHns No ymonyaHuio

Korpga Hukakoe npsmoe onpegeneHve npefesnios He nosyveHo, npegensl BbIXOOA TPAOVEHTALNSA
HOPMA/TBHOTI O PEXXVUMA PABOTbI (LO1) n PEXXM KOHTPOJIA MEPBOIO YPOBHA (/.12). 6yayT B 3aBUCK-
MOCTHU OT sip/iblka (kakonpegeneHo B 6.8.3, nepeuncneHune ee)] He 60/blLe 3HAYEHWI, YCTAHOBIEHHbIX HUXE!

L12 =1.0r6 (1 + 0,36//38/);
LO1 = 0.8 b (1 + 0,36/ tian).

roe tso, — 3PPEKTUBHAA ANUTENBHOCTbL CTUMYJIA, wmc;
rb — peobasa, npuBegeHHan B Tabnuue 102, Tn/c.
LO1 n /.12 Tak xe. Kak rb. 4O/MKHbI NN 6bITb BbipaXeHbl kKak anekTpuyeckoe none E. B/m, nnn kak CKO-
POCTb MUIBMEHEHVA MATHUTHOIO NON4A. dB/dt. Tnlc.

Tab6nuya 102 — 3HavyeHns peobasbl Yepes TUM CUCTEMbI rpagneHTa

Tun cuctembl rpagyeHTa rb. BblpaxkeHHbIi kak E, B'M  rh. BblpaxkeHHbIi k< dBldt. Tr/c
FPAOVEHT CUCTEMbI BCEIO TENA 2.2 20
CMNELMANBHbBIA LENEBOW MrPAOVEHT CUCTEMbI 2.2 He npumeHsietca

PucyHok 103 paet rpadpmyeckoe npeacrtaBneHve npegenos ans BbIXOOA TPAOVNEHTAans TPAOVNEHTA
CVCTEMbI BCEIO TEJIA, cBfi3aHHbIX C CEPAEYHbIM BO36YXAEHUEM 1 NepudepuiiHbiM BO36YXAEHNEM HEPBA,
BblpaxeHHbIx B dBldtkak pyHKunn SO PEKTUBHOWN ANNTENBHOCTU CTUMYNA.

Mpepensl gna nepudepunitHoro Bo3o6yxaeHusa Hepsa BbIXOOA TPAOAVEHTA agns HOPMAJIBHOIO
PEXWMA PABOTHbI (/.01) n PEXXVM KOHTPO/IA MEPBOIO YPOBHA (/.12) TPAGVUEHTA CUCTEMbI BCETO
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TENA, BbipaxeHHble kak dBJdt, Tn/c npoTuB @ mc. Mpepen 51.102.2.1 aons cepAeyvHOro Bo3byxaeHns npuBeeH
ANA cpaBHEHUs.

dBfdt Tn/c

PucyHok 103 — lMpegensl 41 cepAEYHOro v nepudepuiiHoro
BO36YXJEeHNs HepBa

51.102.2.3 KoHTponb FTPAAVEHTA BbIXOOA

MP-OBOPYOOBAHWE gonxHo ynpasnate FTPAOVEHTOM BbIXOOA 3HadyeHnem O cucteMbl rpagneHta
Tak. YTo6bl OHO HE MPeBbICU/IO Npeaensl A5 nepudepniiHoro Bo3byxaeHns Hepea. 3HauyeHne O JO0/KHO ObITb
NoJsly4eHo UAu B3BELUEHHbIM KBaApaTHbIM 0MNO/IHEHNEM OT 3HayeHns O makcumanbHoro BbIXOOA TPAOAVEHTA
kaxxporo FTPAAVEHTHOIO BTOKA, nnn 4o/mKHbIM 06pa3oM yTBEPXAEHHbIMU asibTEPHATUBHbLIMUY NpasuiaMu cym-
MUpPOBaHNA. YpaBHeHWe, Bbipaxatolee 3Ha4eHne KksafpaTHoro 4onosiHeHuns, éyaet

O7r0Vv.0,)2.

raoe Wj— koappumuynent secomoctn B FTPAAVMEHTHOM B/TOKE.

KoadhhmumneHTbl BecomocTu Ana E-nonei Bcerga paBHbl eanHule, koadguuymneHTsl BecomocTun ans dBldt
npegctasnexsl B Tabnuue 103. 3HaveHns K03 HULNMEHTOB BECOMOCTH, NOYYEHHbIX NPSAMbIM OfpegeneHnem nnm
APYTUMU AOIKHBIM 06pa3oM YTBEPXAEHHbIMU CpeCcTBaMU, MOTYT 6bITb MCNONb30BaHbI.

Ta6nuuya 103 — KoathpuumMeHT BECOMOCTU /15 CyMMMPOBAHUA MaKCUMaUTbHOTO Bbixoaa O yepes MPAJVEHTHbIN
BNOK

KoathchmuwmeHT BecomocTu
Tvin cucTembl rpagyeHTa

w» a w» e

TPAOVNEHT CNCTEMBI HeBbINoNHEHWE 3HAYEHWUi 1.0 1.0 1.0
BCEIO TENA

Linnmugpuyeckue MarHuThbl 1.0 0.8 0.7

SMnupuyeckne onpepeneHus 1.0 b b
CMEUVANBHBIA LIENEBOWA HeBbINONHEHME 3HAYEHWI 1.0 1.0 1.0
TPAOVNEHT CUCTEMBI

Smnupuyeckne onpepaeneHus 1.0 b b

MpumevyaHne — KOS(*JC*JMLI,MGHTI:I BECOMOCTV ANs nons E ABnaioTcsa Bcerga pasHbIMU eAuHULE.
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OkoHYaHve Tabnuubl 103

a W*P. WtR. WHP — ko3ahdnLmeHTbl BecomocTy yepes MPAJVEHTHbIA B/IOK B 3aBUCUMOCTY OT OpUeHTAaLMM
TPAOVEHTHOI O B/IOKA oTHOCKTENbHO cucteMbl koopamnHaT MAUMEHTA ¢ ocamu AP (nocnepytowmid), LR (cnesa
Hanpaso) n HF (ronosa K Horam).

6 3HaueHns koahPULMEHTOB BECOMOCTH, NOJYYEHHbIX NPAMbIM ONpefeneHneM Uan ApyruMn A0/MKHbIM 06-
pa3oMm yTBepPXAEeHHbIMV CpeAcTBamu, MOTYT ObiTb WCMO/Ib30BaHbI.

*51.103 3awuTta ot PY n3nyyenus

51.103.1 MMpepgenbHble 3HaYeHUA TemnepaTyp

MP-OBOPYAOBAHWE f0M1XHO OrpaHnynTb BHyTPEHHEee NoBblleHe TemnepaTypbl Tesia M orpaHnynTb Npo-
CTPaHCTBEHHO JIOKa/IM30BaHHbIe 3HaYeHUsI TeMnepaTtypbl B Tene MALMEHTA g0 3HauyeHuid, NnpuBeAeHHbIX B Tab-
nuue 104. orpaHunymnBas napameTpbl NocnefoBaTeIbHOCTU Nyibca U orpaHuymsas PY-usnyyeHuo.

Tab6nuya 104 — TemnepatypHble npeaesnbl

MpOCTpaHCTBEHHO /IOKa/IM30BaHHbIe
MoBbiweHne

Pexvimbl TemnepaTypol TemneparypHble npegenbl. *C
paboTbl Tera. 'C
lonosa TynosuiLe KoHeuHocTM
HOPMAJIbHbIV 0.5 38 39 40
KOHTPO/1b MEPBOI0 YPOBHA 1 38 39 40
KOHTPO/1b BTOPOIO YPOBHA >1 >38 >39 >40

3HayeHus, yaoBieTBopALLMe Npefe/ibHbIM 3Ha4eHUAM TemnepaTyp U TeMnepaTtypHOMY NOBbILLEHUIO, MOTYY
6bITb OCTUTHYThI OrpaHnyeHnem YMM. kak onpegenero B 51.103.2.

MpumeuyaHune — TpebosaHus, Kacawolmeca PY-usnyueHuns, npegnonaraot, YTo Temneparypa, BNaXxHOCTb U
NpOYMB YC/IOBMA OKpYXatoLLeil cpefibl COOTBETCTBYIOT pekomeHgauusam N3rOTOBUTENSA.

Ona JOCTYMHbIX MOBEPXHOCTEW npumeHsoT TemnepaTypHble npefensl B COOTBETCTBUM C
M3K 60601-1. na OuEeHKM CM. LLeNecoobpasHoCTb.

51.103.2 Tpegens! YNM

MeToAbl U3MepeHunit 4NS AeMOHCTpaLun cornacus caTumm TpebosaHusaMuy onmcaxbl B 51.105.3.

B Tabnuue 105 npeacTtaBneHbl gnanasoHbl 3HadyeHnin YMIM BCETO TENA. YNM YACTW TENA. YNM
FONOBbI n mecTHasa YMM. Mpegenbl YIMM yka3aHbl 4151 HOPMasibHOTO pexumMa paboTbl 1 NepBOro ypoBHS ynpas-
NeHns pexumom paboTbl. /19 BTOPOro YpOBHA ynpas/ieHns pexnmom paboTbl npefensl He ykasaHbl. OTu npeje-
Nbl OTHOCHAT K OTBETCTBEHHOCTW MECTHOTO rocyAapCTBEHHOro Hab1AaTeIbHOro CoBeTa, KOTOPbI paspeLuuns ero
ncnosib3oBaHue.

YMNM BCEIO TEJNIA NAUMEHTA — 3710 3HayeHue YTM. ycpegHeHHoe Ha maccy Tena NMAUVEHTA B
Lenom.

YMNM YACTW TEJIA HasbiBatoT maccy MALWMEHTA, koTopasi nogeepranach Bo3geiicTBU0. JTa macca
MALUMEHTA nonyyaeTtcs B npegenax adhpekTneHoro o6vema PY-nepegatoweii katywku. dppekTuBHbIM 06be-
MoMm PU-nepepatowieii katywku 6yaeT TOT 06bEM, B KOTOPOM He 60/blie yeM 95% 13 nosHol NOrnoweHHon
PY-3Heprum coxpaHaeTcs B TOMOreHHOM Matepuane, KOTopblli 3anonHsaeT o6bem, 06bIYHO AOCTYNHbIA ANA
MALUMEHTA.

Macca gns onpegenenus YNM FOJTIOBbI gosmkHa 6bITb Maccoi ronoBbl, NPUGMKEHHONW C MOMOLbIO NoA-
xopdlen mogenu. Macca gns onpegeneHns mectHoin YMNM pgonxHa coctaBnaTtb 10 1.
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Ta6nunuya 105— Mpegens! YNM

PABOTbI cOOTBETCTBEHHO.

20

YcpefHeHne BpeMeHU

YMNM BCEro
TENA
O6nacTtb Tena Bce Tteno
Pexumbl paboTbl BT/kr
HOPMAJ/IbHbBIV
KOHTPO/1b NMEPBOIoO YPOBHA 4
KOHTPO/1b BTOPOIO YPOBHA >4

KopoTkuii cpok YMM

YNM YACTHU
TENA

YacTb Tena,
noaseprHytas
Bo3jelicTBUIO

BT/KT
2—10a
4—10-

>(4—10)a

6 MUH

YNM

ronoBbI

Fonosa Fonosa
BT/kr BT/kr
3.2 108
3.2 10b
>3.2 >10b

MecTHble YMM

Tynosuuie KoHeuHoCTH
BT/kr BT/kr
10 20
10 20
>10 >20

Mpeaens! YIMM 3a nobble 10 ¢ NeprofoB He A0/HKHbI NPeBbIWaTh YBEINYEHUs
YCTaHOB/EHHbIX 3Ha4YeHW 6onee Yyem B Tpu pasa

afluHamnyecknin npefien ¢ OTHOWEHNEM «BbiCTaBneHHas Macca MALIMEHTA/ macca MALMEHTA»»:
HOPMAJIbHbBIV PEXXUM PABOTbI:

YMM UYACTW TEJIA = 10 B1/kr - (8 BT/kr BbicTaBneHHasa macca NMAUVEHTA' macca MALVEHTA):

PEXXM KOHTPO/1A NMEPBOIO YPOBHA:

YNM YACTW TEJIA = 10 BT/kr - (6 BT/kr BbicTaBneHHas macca MALMEHTA' macca MALMVEHTA).

_ bB cnyuasx, B KOTOpbIX OpOUTA HAXOAUTCS B 06/1aCTV MANIEHLKO JNIOKANBHOWM (MECTHOW) PY NEPEJAO-
LWEWN KATYLWKW, cnegyeT o6patnTb BHUMaHMe Ha obecneyeHne Toro. YTo. TemnepaTypHoe NoBbILLEHNE OrpaHNYeHo

1°C.

Ana YNM BCEIO TEJ1A 3HauyeHus B Tabnuue 105 aeiicTBUTeNbHbI NPU TeMNepaTypax okpyxatouieii cpeabl
Huxe 24 °C. MNpwu 605ee BbICOKUX Temnepartypax 3T1 3HaYeHUst JOJ/1KHbI 6bITb YMEHbLUEHbl B 3aBUCUMOCTUN OT
thakTnyeckoli TemnepaTtypbl U BNaxXHOCTU OKpyxatoLiei cpegbl. CokpalweHve npegenos YNM gna Temnepatyp
oKkpyXxatolLei cpefbl 3anyckaeT HEHOPMUPOBaHHYI TemnepaTtypy. HeHopmupoBaHHas TemnepaTtypa 25 °C gns
OTHOCMUTE/NbHOM BnaxHocTn meHee 60 %. AnA kaxabix 10 % yBennyeHnii OTHOCUTENbHOW BNAXHOCTU, NPeBbILIa-
owux 60 %. HEHOpMUpOBaHHasa TeMnepaTypa cHuxeHa Ha 0.25 °C (Hanpumep, 24 °C npu 100 % OTHOCUTE/IbHOIA
B/IQXHOCTW). [1N15 Kax40ro NOHMKEHNa TemnepaTypbl OKpyXatoLiei cpefbl, koTopoe npesblilwaeT YMM-ymeHbLIa-
lowyto Temnepatypy, npegen YNMM BCEIO TEJIA gonxeH 6biTb CHMXeH Ha 0,25 BT/kr o Tex nop. noka YMM
pasHo 2 BT/kr unu 0 Bt/kr gnsa PEXXUMA KOHTPO/IA MEPBOIO YPOBHA unun gna HOPMAIbHOIO PEXMA

Ha pucyHke 104 nokasaHo rpadpuueckoe npeacrasieHne Tpe6oBaHni B 3TOM NoANYHKTE.

YIM, B1/kr

PucyHok 104 — CokpalleHvne npegenos YNM BCEIrO
TEJIA npu BbICOKMX TemnepaTtypax v BaXKHOCTU



FOCT P M3K 60601 -2-33 — 2009

KpvBble nokasbiBaoT 3aBucumocTb npegenos YMM BCEIO TEJIA n okpyxawuwein Temnepatypbl T ans
Tpex 3HauyeHuil 0THOCUTENbHOI BnaxHocTu h. HuxHue kpusble: HOPMAJTbHbBIV PEXWUM PABOTbI; BepxHue
Kpusble: PEXXVM KOHTPO/1A MEPBOIO YPOBHA4A.

51.103.3 KoHTpoOsb ¥YINM

[ns akcnosnuumn o6bemHoit PY nepegatoweii katywkn MP-OBOPYLOBAHWE ponxHo ynpaenste YMM
FONOBbI. YINMM YACTU TENTAn YNM BCEIO TENA.

[Ana akcnosmuum nokanbHoi PY nepegatouweii katywkn MP-OBOPYLOBAHWE Ao/mKHO ynpaBnsaTb MecT-
Holi YTM n YNM BCEIO TENA.

MpumeyaHnel — B3aBMcMoCcTU OT DaKTUUECKM 3afaHHOM 3KCMO3MLMKM, ONpefesieHHOoN pa3mepamu
PY nepepatowleii katywku n MAUMEHTA, a Takke ero nonoxeHneM OTHOCUTENbHO KaTyLlkW, OAWH 13 acnektoB YIM
6yfeT orpaHMyvBaloLLMM (DakTOpoOM, KOTOPbI yCTaHaB/IMBAET MaKCUMaslbHYO JONYCTVMYO NepefaBaeMyto SHepruo
PY-kaTyLiku.

MpumeuyaHune?2 — TpeboBaHuA K MHAMKaUmMM YTM ykasaHbl B 51.101.1.

*51.104 3awnta oT BO34ENCTBMA NOCTOAHHOIO MarHUTHOro Nonas

MocTosiHHOE MarHuTHoe none MP-OBOPYLOBAHWA npeacTaBnseT co6oii cuny paboyero MarHMTHOrO Nosis.

[Ns NOCTOSAHHOTO MarHUTHOrO MOMA NPUMEHAIT cneaylowme npegesnbl PeXUMoB paboTsl, kKakonpeaene-
HO B 51.101:

a) HopmarsnbHbIli pexunm paboTbl BKIOYaeT BCe6s 3Ha4YeHUsA NOCTOAHHOTO MarHUTHOTO MOJISA, PABHOTO UK
Huxe yem 2 T.

b) PEXXM KOHTPO/IA MEPBOIO YPOBHS4A BkNtoyaeT B ceba 3Ha4€HUS NOCTOSAHHOTO MarHUTHOrO noss
Bbille, YeM 2 Tu paBHble UK HWKe Yem 4 T. BBUAY NOCTOSIHHOTO XapakTepa 3HauyeHuii NOCTOAHHOTO MarHUTHOTO
nons NoOHATUE «NpefHaMepeHHoe AeiicTBMe onepaTopa» A4Nnsa Bxoga B PEXXUM KOHTPO/IA MEPBOIO YPOB-
HA. koTopbIM yNpaBnsaioT, He TpebyeTcA. Bece gelicTBua onepartopa, nHopmaums, BblgaHHaa nauneHTy, n Habnto-
[eHune 3a nayneHTamu, kak onucaHo B 6.8.2. nepeyncneHne bb). LOMKHbI 6bITb NpeCTaB/EHbI.

¢) PEXXVM KOHTPO/A BTOPOIO YPOBH#, kOTOpbIM YNPaBAaloT, BKIOYAET 3Ha4YeHUSA NOCTOAHHOIO Mar-
HUTHOTO NOAA BbllWwe YeM 4 TB U3oUeHTpe.

51.105 MeTOoAbl fEMOHCTpPaL B COOTBETCTBUN C Tpe6OBaHUAMN

51.105.1 Mpsamoe onpegeneHuve npegenos BbIXO[A rpagueHTta

Korpa npegensl BbIXOOA TPAAVNEHTA ocHOBaHbl HA MPAMOM M3yYeHUN onpeaeneHns, yCrnoBmusa nsyvyeHns
N NPOUCXOXEHUS NOPOra AO/HKHbI BbINONHATL TPe60BaHNA 3TOr0 NOANYHKTA. 3yyeHne f0o/1KHO NPOXoAUTb Ha
yenoseke-fo6poBonbLe. Habnwogaembim napameTpoM A0KeEH 6bITb NOporosbiii MBH.

MpumeyaHune — MNoporosblii MBH onpegeneH B 3TOM CTaHAapTe Kak Hayaso ceHcauum.

N3yyeHne foMmKHO 6bITb OhOPMIEHO B BUAE ACHOrO ONpefeneHHoro NnpoToKona, BKYalLWero nepmog
06y4YeHNs Ha YenoBeYeCKNX 06 beKTax U TeCT Ha BOCMPOM3BOANMOCTb OMbITa. TUNOBOI pa3Mep A0/HKEH COCTaB-
NATb. No KpaiHel mepe. 11 06bekTOB. B penpe3eHTaTUBHbIE MPOTOKO/bI A0/MKHbI 6bITh BKNOYEHbI 06C1ea0BaHNS
HOPMaJsibHbIX 34,0POBbIX B3POC/bIX NtoAel 060MX NOOB.

YT06bl OXBaTUTL BCe nosuuymn MALVEHTOB, xyawure no3vumun JO/KHbI ObliTh ONpeAeneHbl 418 OAHON
3OPEKTVBHOW ANNTENBHOCTU CTUMY/IA v oaHoro 06poBobLia NOWaroBbiM cMeleHneM 406poBonbla
B rpajueHTHol cucteme.

YT06bI OXBATUTb BOJIHbI BCEX (DOPM, CYLLLECTBYIOT TPU BapmaHTa:

a) nopor Ao/XeH 6bITb 3aperncTpMpoBaH 415 BOSH BCeX NpeAcTaBNeHHbIX hopMm,

b) Nopor fo/mKeH 6bITb 3aperncTpUpoBaH A5 BOSH CUHYCOMAATbHON nnu TpaneuenganbHoi hopMbl 1 3aBU-
CMMOCTb NOpOra oT )OpPM BOJHbI 4151 BOIH APYrMX hOpM A0/KHA ObITh BbIBEl€HA N3 COOTBETCTBEHHO YTBEPXAEH-
HOW mogenun nan

C) ANA BOJH BCeX (hopM nopor 6yaeT npefnonoxnTebHO paBHbIM 3aperMcTpMpoBaHHOMY /151 BOJIH (DOPMbI
CUHycoubl Unu Tpaneuounaa.

UT06bI 0XBATUTH LieNblii guanasoH IO GEKTUBHOW AINTENBHOCTU CTUMY/IA, AonyCTUMbI cucTemoit
rpagueHTa, no KpavHei mepe, Tpu 3HaYEHNA N3 AECATU JO/DKHbI ObITb MPOBEPEHbI 40 MaKCUMyMa Npu KIMHUYeC-
KOM Anana3oHe. BO3MOXHO NpuMmeHeHue nHtepnonauun pesynbtatos. Bce TPAAVEHTHBIE B/IOKWU fonxHsl
6bITb NPOBEPEHbI UHANBNAYANBHO, U KOTAA HUKAKOT0 BO3OYXAEHUSA HE LOCTUTHYTO MakcumanbHbiM BbIXO40M
FTPAOVEHTA, kom6uHaymm asyx nnv tpex FPAAVEHTHbBIX BJIOKOB f0/mKHbI 6bITh MPOBEPEHbBI, N0 KpaiHel
mMepe, B 04HOM 6/10Ke Npyu MakCmanbHOM BbIX0Ae.

[Ansa Kkaxno npoBepeHHON hopMbl BOMHbI rpagneHTa, ana kaxgoro FPAONEHTOIO B/IOKA un kaxgoi
SOPEKTUBHOW ANMMTENBHOCTU CTUMY/JIA cpeanuii noporoBblii MBH gonkeH 6bITb NONYYeH U3 NOPOroBbIX
3HauyeHuii, HabngaembiX y 4O6POBObLA B HAUXYALEM PACMNONIOXEHUN.
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Pasnuuns B nopore ans 1ol xe camoii popmbl BonHbl B TPAAVNEHTHOM B/1IOKE, Habntogaemble npu
M3yYeHnn, MOryT 6bITb UCMO/Ib30BaHbl Kak 6a3ncHble A1 KO3 HULMEHTOB BECOMOCTN.

OTueT No 06yYeHIO Ha YesloBeYeCKNX 06 beKTax AO/MKeH 6bITb 4OCTYMNHbLIM NOC/1e 3anpoca A/15 KOHTPO/IA Ha
No6OM nCnbITaTeNlbHOM CPeACTBE, KOTOPOE COOTBETCTBYET TpeboBaHMAM HacTosLero ctaHaapTa. OTyeT fO/KeH
Takxe 6bITb JOCTYMHbIM A715 11060ro HaLMOHaIbHOTO PEryNPYIOLLEro OpraHa, BKkoTopblii MP-OBOPYNOBAHUE
KOMMepYecKu pacnpeesieHo nocne 3anpoca.

OTOT OTYET AO/IKEH COAepXaTb, KaK MUHUMYM:

- hopMy(bl) BO/HbI 1 3(pDEKTUBHBIE A/IUTENIBHOCTN CTUMY/A,;

- NapameTpbl, UCMNOMb3yeMble /19 ONMcaHns BbIXoaa rpajnenHTa;

- HanxyaLee pacnosioxeHve fobpososbueB B MP-OBOPYAOBAHNN,

- Aemorpadmyeckme 0CobeHHOCTM 4O6POBOLLEB;

- YAC0 AOBPOBONbLIEB;

- MPOTOKO/1 06yYeHMS.

- 3HaYeHMsa HaboAaeMbIX MOPOroB BO36GYXAeHS;

- NpsiMoe onpeaernieHve TpeboBaHWin Nopora BO3GYXAeHUS;

- OnucaHne MoAenn UCNosb30BaHNA BbIBOAA Nopora Ans oopm BOSHbI, KOTOPbIE HE NPOBepeHb! (ecnun Apy-
rve);

- TpeboBaHUs KO3hhrLMeHTa BECOMOCTH.

51.105.2 OnpepgeneHve makcumasibHoro BbIXOOA TPAOVEHTA

3apava onpegeneHus.

Ans kaxgoro NTPAAVEHTHOIO BJ/IOKA npocTpaHCTBEHHbI Makcumym BbIXOAA TPALVEHTA B
OBBEME WCC/EAOBAHUA paomkeH 6biTb onpegeneH B MAKCUMAJIbHbIA YPOBEHb U3BMEHEHUS
FPAOVEHTA, ncnonb3ys unm BosiHy hopMbl, KoTopast o6ecneunBaetca MP-OBOPYNOBAHWEM ans kaMHuuec-
KOO MCMO/b30BaHNSA, UV BOSTHY CYHYCOMAAbHON UK TpaneuenjasibHol hopmbl. ITO onpegeneHne BbluMcnsaeT-
CSl M0 NepeyvYnCcIEHIo a) U UCNbITaHNEM NO NePeYncneHnio b) cneayowmm o6pasom.

a) OnpepeneHuve nccnefoBaHNs BblYUCTIEHNEM

Korpga BbIXO[ T’PAOVNEHTA BbipaxeH B dBldt. BbluncrieHne MoXeT 6bITb OCHOBAHO Ha reoMeTpumn TOKOB
YTeUKN rpafMeHTHbIX KaTyLlek, UCNob3ys 3akoH brno-Casapa.

Korpga BbIXO4 FPAAVNEHTA BblpaxeH B E, BbluncieHne MOXeT 6bITb OCHOBaHO Ha reOMeTPUN TOKOB YTEUKN
rpagmneHTHbIX KaTyLLeK C MUCNO/1b30BaHMEM MarHUTOCTATUYECKOrO BbIPaXXEHNSA A1 MarHUTHOIO BEKTOPHOTO NOTEH-
umanaA. VIHAYKLMS 31eKTpU4eckoro nons E — oTpuuaHne Npor3BOAHON BPpEMEHN MUHYC rpagueHT a/1ekTpocTa-
TUYECKOro noTeHumana n3-3a aNekTpnu4eckmx 3apsaaoB. 3HaveHUs rpagueHTHON MHAYKUMK peobasbl anekTpuyec-
KOro nons, KoTopble MCNOMb3ykoTca AN Bblumcrenns L12 n LO1 v npuBegeHbl B Tabnuue 102. asnsawTcs
caMoli BbICOKOW Be/IMYMHOW 3/1eKTPUYECKOro MO, OnpeAensieMoi BHYTPU WM Ha O4HOPOAHON (npoBoau-
MocTb = 0,2 CM/M) npocToii reomeTpuyeckon mogenn NMALVEHTA, Hanpumep, unnmHap paguyca 0.2 m ans
BCEero Tena, UWivHAP WV 31ANNCOUA A5 TONOBbI KaTYLKWN. 3/1eKTpUYecKoe nosie f0/MKHO 6bITb BbIYMCNIEHO MO
chopmyie

E = -dAJdt-V o,

rae A — BEKTOPHbIA MarHUTHbIV NOTeHUMas n3-3a Toka B KaTyLlKax rpagueHTa;
® — an1eKTpocTaTUYECKNn NOTEHLMa 13-3a 3N1eKTPUYECKOro 3apsaja (kak fasiee onvcaHo B pasgerne 15).

[Opyrve nogxogsawme mogenv (Tuna HeoAHOPOAHbIX MoAeseli) MOryT MPON3BOAUTL Pa3INyHbIE MOPOroBble
3HaYeHUs 3/1EKTPUYECKOTO MOJIA 1 MOTYT NCMNOJMb30BaTbCA Kak a/ibTepHaTUBbI, ec/n 3To onpasgaHo N3roTOBU-
TEJIEM.

MarHWTHbI BEKTOPHbIV NOTEHLMas 4718 MPAMbIX IMHEHbIX CErMEHTOB MOXET ObITb BbIMNC/IEH B 3aKPbITOW
hopmMe 1 3aTeM CYMMMNPOBaH (Kak BEKTOPHbIE KOMMOHEHTbI).

MpoTOKO/ Pe3yNbTAaTOB AO/HKEH COAEPXKATb;

- pe3ynbTartbl usmepeHns OB bEMA NCCIEQOBAHWA n koopauHaTbl ero rpaHumy,

Hy>XHO CO06LWNTb AaHHblEe A/15 KXA0ro nHamengyansHoro FPAOVEHTHOIO B/IOKA;

- MakcUMasibHbIl rpagueHT cunbl G. Tax G. Tax:

- 3HayeHne MAKCUMAJIbHOIO YPOBHA UBMEHEHUA TPAOVNEHTA,;

- 3HaYeHne BPEMEHHOro ckarta, npovcxogsuiee ot nepeknoveHns FIPAAVNEHTHOTO BJ/IOKA mexay mMak-
CYMaJ/1bHbIMU YKa3aHHbIMU cunamu rpagueHta 8 MAKCUMA/IBHOM YPOBHE W3MEHEHUA TPAOVNEHTA, mc;

- 3HavyeHne BbIXOOATPAOAVEHTA{dBIdt nnm £);

- KOOpAMHaTbl MECTOMOJI0XEHUA MakcMasibHoro BbIXOOA TPAOVIEHTA,;

- fleTanu Mmogenu ans HeoAHOPO4HOM NPOBOAVMOCTY NaLMeHTa, eC/IN UCMOb3YeTCA.
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b) OnpegeneHue BbIXOAA TPAAVEHTA npu ucnbitaHnm

McnbiTaTensHble cpeacTea:

1) MpoekT MONCKOBOW KATYLLIKW

MONCKOBBIE KATYLWKW gomKHbI 6bITb MOCTPOEHbI Tak. YTOObI MOF/IM 6bITb U3MEPEHbBI TPU OPTOrOHA/IbHbIX
KomnoHeHTa BbIXOOA TPAAVNEHTA ([lekapToBCkMe WAM UuAnHgpuyeckue). Hanpumep, Tpu Hes3aBUCUMbIX
opTOroHanbHbix anemenTa MOVCKOBOWM KATYLUKW MoryT 6bITb MOCTPOEHBI B 06LeM LeHTpe. 3TOT NpoeKT
MONCKOBOW KATYLWIKW nossonsieT M3MepaTb KaxAblii He3aBUCUMbI/ KOMAOHEHT BbIXOOA TPALNEHTA,
He Tpebys NOBTOPHO NpoLeAypbl U3MEepPeHns.

Kaxgblii anemeHT MOVICKOBOW KATYLLKW 6yaeT KpyribiM 1 6yaeT ManbiM oTHocuTensHo FTPAAVEHTHO-
IO B/TOKA npu UCAbITAHUM, YTO6LI FAPaHTUPOBATbL TOUHOCTL. dnemeHT MOVCKOBOWM KATYLLKW cocTouT ns n
NoBOPOTOB NpoBoOAa € paguycom r. Ocesas f/iMHa KaTyWwKN A0/KHA 6bITb MeHbLUe Ha 20 %. yem ee gnameTp.
3nemeHTbl MOUCKOBOW KATYLWKW AomxHbI 6biTh He 60Mblie Yem 50 MM B guameTpe. OTBeT aieMeHTa
MOUCKOBOW KATYLKW fomkeH 6bITb ONpefeneH BbluncIeHneM an nsmepeHmem. MrHoBeHHoe 3HaueHmne KoM-
noHenTa dBldt koakcnana c anemeHTom MOUNCKOBOW KATYLLKW A0MXHO 6bITh ONPeeneHo 0T MMKOBOro Hanps-
XeHUs YBO,, BbI3BAHHOIO B KaTyLLUKe K3TOMY BPEMEHU NepeMeHHbIM MarHUTHbIM NMOTOKOM

IdBIdt\ = |Ycol/(nnr2)|.

Hanpumep, TUNWuHbIli anemeHT MOWUCKOBOW KATYWKW coctosn 66l n3 15 NOBOPOTOB MefHOro
nposoga TonuwuHoi 0.6 MM Ha cTepXeHb AnametTpom 50 MM (r = 25 MM) C A/IMHOW NONYYEHHOWR Kpyrnow
KaTywkn npubnusntensHo 9 MMm. Bbi3BaHHOe HanpsxeHue B 200 MUNNMBONLT Torga NpuBeno 6bl K 3HAYEHUIO
dBldt=6.79 Tn/c koakcnanos MONCKOBOW KATYLLIKMU.

Kaxaplit oTaenbHbI anemeHT MONCKOBOW KATYLIKW 6yaeT npeactasnaTb eAnHULY aTTeHI0aTopa, KOTo-
pas fo/mkHa 6bITb KannbpoBaHa, 4Tobbl 06ecneyunTb Ty Xe camyto YyBCTBUTENbHOCTb 415 KaXA0r0 U3 3/IeMEHTOB
MOVICKOBOW KATYLLKW. CurHanbl oTAenbHbIX 3nemMeHToB MOUCKOBOWM KATYLIKW f0xHbI 6bITh pacnonoxe-
Hbl NapannenbHo K 6710Ky, Y KOTOPOro BbIXOA ABASETCHA KBaApaTHbIM KOPHEM CyMMbl KBajpaTa Kax4oro sxoaa.
STOT 6/10K AONKEH NPEACTABUTL €10 BbIXO KakK HanpshxeHne MOUNCKOBOW KATYLLKW. ®akTop 4yBCTBUTE/BHO-
cTU cBA3bIBAET HanpshkeHne MOVICKOBOWM KATYLWKU Vou, co 3HadeHnem dBldt, Tn/c, kak

Vout = S dBldt.

MWHUManNbHY0 4yBCTBUTENbHOCTL 0,01 B.TA/C pekoMeHAYI0T U3MepaTb Kak amnauTybl curHana B obnac-
TAX manoro dBldt (B smanasoHe 1Tn/c).

2) Kanu6poska MOVICKOBOW KATYLLUKMN

Kann6poska MOVNCKOBOW KATYLKW Heo6xoauma, 4To6bl M3MepuUTh ee hakTop YyBCTBUTENLHOCTY S.

3) YCTPOCTBO N3MEPEHNS HanpsHKeHNs

YCTpOIAiCcTBO Mcnonb3yeT W3MepeHWe HanpskeHus, BbizsaHHoe B MOVWCKOBOWM KATYLIKE, koTopoe
[O/MKHO UMETh BbICOKMIA MMNEeAaHC 1 4OCTATOUYHYIO MOJI0CY NPOMyCcKaHus, 4yTo6bl NpeAoTBpaTuTb ocnabnexHne
CuUrHana, Hanpumep ocuunnorpad XpaHeHus.

N3MepuTenbHoe yCTPOocTBO HanpsxeHus (ocumnnorpad XxpaHeHns) 40/KHO ObITb PaCNOIOXKEHO B MecTe,
rae obecrneyeHa TOYHOCTb €r0 MOKa3aHWUi U HET BIMAHUSA MarHUTHbIX NMONeN.

HanpsxeHne MONCKOBOW KATYLIKW 40NXHO 6biTh CBA3AHO C yCTPOWCTBOM M3MEPEHUs HanpsXeHus
nocpefcTBOM BbICOKOTro Kabens nmnegaHca: HanpuMmep, Butas napa, 4tTobbl nsbexarb Wyma Ha (hopMe BOJIHbI,
KOTOpas MOXeT 6biTh UCMbITAHA C KoAaKcuanbHbiMKU Kabenamu. Boixogel MOVCKOBOWM KATYLIKWN MoryT 6biTb
CBA3aHbl Cc ocumnnorpadoM nocpescTBOM aHasoroBoro ycTpoincrtea hunbTpoBaHUA, KOTOpoe MakcumasbHO
yMeHbLUaeT KOMNOHEHTbI HaCTOTbl MepPeKoYeHns, AN UCMONb30BaHNA yCcunnTenei rpagueHTta, nepekatoyato-
L ero 3N1eKTpoNUTaHns.

4) YCTpOoIAicTBO NO3ULMOHMPOBaHMA (NOMeELLeHUs)

CpeacTea NO3ULMOHNPOBAHMA A0MKHbI 06eCNeunTs pasMelleHne u BbipasHuBaHne MOUCKOBOW KATYL-
KW B MmarHnte n nogaepxaHue ycToiumBoCcTM M BOCCTaHAB/IMBAEMOCTUN ee pacnosioXeHUs. YCTPOWCTBO AO/MKHO
paspewmnTb NO3MLMOHNPOBaHNE MOVCKOBOW KATYLIKN se3fge no OB bEMY NCCNEAOBAHUNA.

M3mepeHus:

M3mepeHnsa nposoaat B npegenax Ob bEMA NCCNEAOBAHWA ana kaxaoro eamHunydoro rPAAVEHT-
HOIO B/IOKA ¢ ucnonb3oBaHnem hopMbl BOJHbI, KOTOPY o6ecneunsaet MP-OBOPYLOBAHWE Ans KNuHu-
4eCcKOoro CMnosib30BaHUA, UNN rpagmeHTa CuHyconaanbHol unu TpaneyenanbHon opMbl BOSHBI.

1) BeikntoyaloT unnm makcumasibHO yMeHbLlwalT pagunovacTtoty (PY) nepegartyunka, 4Tobbl NpegoTspaTuTh
BMeLlaTebLCTBO.

2) BeikntouaioT Bce TPAAVNEHTHBIE BNOKW, npexae yeM ucnbiTbiBate TPAAVEHTHbBIN BNOK.

3) BeogsT FTPAAVEHTHbIA BNOK B MAKCUMA/bHbIA YPOBEHb W3MEHEHWUSA TPAOMEHTA
c noBTOpstoLWENCS POPMOI BOSHBI.
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4) NepemewatoT MONCKOBYHO KATYLWKY B npegenax OB BEMA VNCCJIELOBAHUA B MecTonosnioxe-
HVe. rae HanpsiXxeHne MakCUMasibHO.

5) I3mMepsAtoT NuK. oLeHnBatoT HanpsbkeHns MTONCKOBOW KATYLLKN B 3TOM MECTOMO/OXEHNM.

6) 3HaueHne BbIXOOA TPAAVNEHTA [O/MKHO 6bITL ONpeaesieHo Kak

dBldt = V~IS.

MpPOTOKON PesysibTaToB

O6wune napameTpsbl: N3mepeHne
- N3MepeHnss 06 bemMa UCC/e0BaHNA N KOOPAUHAT €10 TPAHMULL ..o M;
-3HavyeHne MAKCUMAJ/IbHOIO YPOBHA VM3MEHEHUA TPAOVEHTA

B TPALVNEHTHOM BJTOKE ..ot e mTn/m/mc.
MpencrtaBneHHble AaHHble 419 kaxenoro HayesnayansHoro FIPAJVEHTHOT O B/1OKA.
- MakCUMalbHbIM FPAANEHT CUbl G..MBI(, G. MIN ..ot MT/wm;

- 3HaYeHne BpemMeHu ckaTa npu nepekoyeHnn FPAAVNEHTHOIO BJIOKA mexay

MaKCUMas1bHbIM YKa3aHHbIM rpagmeHTom cunisl n MAKCUMMAJIbHBIM YPOBHEM
M3MEHEHVA TPAOVWEHTA
- KOOpAMHaTbl MEeCTOMNOJIOXeHUA MakcumasibHoro BbIXOOA TPAOVEHTA
- 3HaueHne BbIXOOA TPALMEHTA dB Ittt

51.105.3 OnpegeneHne cMeLLeHNsa aHeprum pagnoyactoThbl

51.105.3.1 Temnepatypbl

TemnepatypHble npegesibl, onpegesieHHble B51.103.1 MOryT NCNOJIb30BaTbCS, YTOObI NOJTYYUTb 3KBUBAJIEH-
THbIe npejesibl N5 ornepaumoHHbIX napametTpos MP-OBOPYAOBAHWA. 3To onpefeneHune fO/HKHO UCNOSb30-
BaTb 3KCNEPUMEHTa/IbHbIE JaHHbIE UN YNC/IOBbIE METOAbI (HAaNpUMep, KOHEYHbIe METOAbI 3/1IEMEHTA).

51.105.3.2 OnpepgenexHue YINM

YMNM BCEFO TE/IA ponxHa 6biTb onpegesieHa M3MepeHuMeM MoraoweHHon PY-aHeprnm n macchbl
MALMEHTA, ocHOBaHHOI4 Ha 3HauyeHun, BBegeHHOM OMEPATOPOM, nam Ha gpyrux noaxoasimx cpeacreax.
MornoweHHas PY-aHeprus. onpegeneHHas MP-OBOPYNOBAHWEM, pomkHa 6bITb NpoBepeHa n3MepeHvem
C NCNoJIb30BaHNEM O[HOrO U3 METO0B, ONpeAesieHHbIX HUXE, NN 3KBUBaJ/IEHTHOTO.

YMNM YACTU TEJNTA gomkHa 6biTb onpegeneHa ot YMM BCEIO TEJIA, npuMMeHsia yTBepXAeHHble Teope-
TUYECKMe UM 3MAMpUYEcKMe Moaenu, cessbiBaolwme YMM YACTU TESA ¢ usmepennem OBBHEMHOW
PU-MEPEOAIOLLEN KATYLWKW, maccy MALWVEHTA u pasmep u nonoxenne MALMEHTA. Moaxogswas
MoAenb ANs onpefenieHnsi BbiCTaBneHHOW Maccbl MALIMEHTA, Hanpumep, AOJIXHa MoAenMpoBaTtb Teso
MAUMNEHTA pa3Hoo6pa3HbIMU OAHOPOAHBbIMU LnnHapamn. PacnpegenexHne MAKCUMAJIbHOW YMM moxeT
6bITb OnpeesieHo TEOPETUYECKNMU MOLENAMN NN SKCNIEPUMEHTOM.

MpuknagHas mogenb Bcnydae YNM YACTU TESIA n MAKCUMAJIBHOWM YTM fonxHa 6bITh yTBepXe-
Ha Npv CpaBHEHUM 3HAYEHWI, NONYYEHHbIX U3 MOZEeNn ¢ TeMun hurypamm, Kotopble HenocpeacTBEHHO AOCTYMHbI
018 nsmepeHns (Hanpumep, TemnepaTypHoe pacnpegeneHuve B aHTome).

CooTBeTCTBME AO/MKHO ObITh ONpeaesieHo NpoBepKamn U3MePEeHWIA, YTO NOATBePXAaeT onpegeneHue YMNM
no Bcemy gnanasoHy aHeprum. MP-OBOPYOOBAHWE cnoco6Ho rapaHTMpOBaHHO 6e30nacHo AOCTaBAATb one-
pauuio B yKasaHHbIX npegenax YMNM.

Mpuemnemble MeETOAbI /18 ONpeaesieHns NOr/oWeHHOM PY-3Heprum — aTo «MMMysIbCHO-3HepPreTU4ecKuia
MeTOoA» N «KasIOpPUMETPUYECKNI MeETOA».

MmNy ibCcHO-3HepreTnyecknii meTos

a) lonoNHUTe NbHbIE OnpeaeeHns:

Yron OTKNIOHEHWS: YTO/1, Ha KOTOPbI/ OTKIOHAETCA MaKpOCKOMNYECKUIA BEKTOP HaMarHUYeHHOCTU s4ep npu
BO34eNCTBUN HA HUX UMNY/TbCOM PY-n3nyydeHus.

“agpnwpa 2 (forward ry- NMukoBas aHeprus PY-n3nyydeHns. nocTynatowas Ha Bxog PY-kaTyLKun. Kkorga oHa
HarpyxeHa TecT-06bekToM No 2.

MarpaxoHvas 2 (“rcHocled?)' MAKOB3A 3HBpriAA PU-U3MTyUBHUIA. OTpaxkeHHas OT PU-K3TywKW. KOrOP OH3 Hady-
XeHa TecT-06bekToM Ng2.

npovasr (Ppaurgy MNukoBast aHeprust PY-n3nyyeHns. NorsioweHHas uim paccesiHHas rae-nmbo B cucteme,
korga PY-kaTylika HarpyxeHa TecT-o6bekTom Ne 2. Hanpumep, B KBagpaTypHOli cucteme, nutaemoli yepes
YeTbIPEXBXOA0BbIV pa3BeTBUTENlb, — 3TO MUKOBass MOLHOCTb PY-n3nydeHus, nogaBaemasi B 9KBUBAIEHTHYIO
Harpysky.

Paobnva ct): Unctas aHeprusa PY-n3nyyeHuns. nornouleHHas tect-o6bekTom No 2.
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Narywkn (P ooy YucTas aHeprusa PU-u3snyydeHus. nornoweHHas nepejarolein kaTywkon npy 4OCTYXEeHNN
YKa3aHHOro yrsa OTK/IOHEeHUS.

~nagaswas 1(forward 1): MNKOB3A 3HBpIrUA PY-U3NyUsNUNS, MOCTyMalOW3IA H3 BXOA PU-K3TyLW K. KOrAd OH3
HarpyxeHa tecT-o6bektom NO 1.

~oTpaxeHHasa 1("eftocled i); MNKOB3A 3HBpINA PY-N3/NyusHUA. OTpaxeHHas OT PY-K3TywKW. KOTA3 OH3 H3ATpy-
XeHa TecT-06bekTom bla 1.

Anpoyas 1 Mother|): MNKOB3A SHBpIrNA PY-N3NyusHUA. NOrNOWBHHI3A NN paCCBAHHIA IT'AB-Tn60 B CUCTBMB,
korga PY-kaTylka npakTUyeckn He HarpyxeHa. Hanpumep, B kBagpaTypHOW cucTeme, NMTaeMoil Yepes YeTbl-
pPeExXBXOA0BbLIN pa3BeTBUTESNb, — 3TO NMKOBadA aHeprua PY-n3nyyeHuns, nogasaemMas B 3KBUBaIEHTHYO Harpysky,
KOra KaTyllKa Harpy>xeHa TecT-o6bektom No 1.

B,: IHAYKUMA MarHMTHOW cocTaBnswwer PY-nona. mncnonb3yemoro ana nosnydyeHms MATHUTHO-
PE3OHAHCHOTIO n3obpaxeHus 1 B CNEKTPOCKONUN.

b) AicnbiTatensHoe o6opyaoBaHme

TecT-06bekT No 1

TecT-06BbeKT NO 1 MCnonb3yeTcs Npy KasIMbpoBKe YI/I0B OTK/IOHEHUS M onpeaesnieHnn notepb B PY-kaTyLuke
MMMY/IbCHO-3HEPreTUYeCckUM MeToAoM. TecT-06bekT No 1 3anosiHseTcs MarepuasioMm, n3obpaxeHne KOTOporo
MOXeT 6bITb nonnlyyeHo MAFTHNTHO-PE3OHAHCHbBLIM OBOPYAOBAHVEM, HO npoBOAMMOCTb Matepuasa gon-
»Ha 6bITb MeHee 0.003 Cv/M. Bnarogaps HU3KO 3/1eKTPUYECKOl NMPOBOAMMOCTHM NOTEPU BOOGBEKTE HE3HAUNTE b-
Hbl. YTO NO3BONSET U3MePATb NOTEePU HenocpeACTBEHHO B PY-kaTyLuke. o6ecneunBas npy aTOM npeHebpexxmumo
Masible NoTepu BcuctemMe. TecT-06bekT No 1 40/MKeH MMeTb (IN3MYeCcKn Masible pasmMepbl (MO CPpaBHEHWIO C A/IMHOM
BOJIHbI PU-13ny4eHns) n KOMNakTHyto hopmy. Ero o6em Aos/mkeH 6bITb MeHee 250 mn. COOTHOLIEHNE MaKCu-
MasIbHOro 1 MMHMMa/lbHOTo pa3mMepoB TecT-06'bekTa No 1 He f0/KHO npeBbIwaTh 3.

TecT-06bekT No 2

TecT-06bekT No2 — 370 06bekT. YTIM KOTOpOro onpeaensieTcs MMNyJibCHO-3HEPreTUYeckuM MeTo4,0M.
Harpyska Ha PY-kaTyLuKy, co3gaBaeMast 06beKTOM, [O/IKHA ObITb Takol Xe. Kak Harpy3ka, cosgaBaemMas npu
obcneposaHun MALMEHTA.

Ana YMM BCEIO TENNA — macca NMALUMNEHTA ngna YNM FOJIOBbl — macca ronosbl MOryT 6bITb Ha3Ha-
YeHbl KaK 3KBUBaJIEHTHbIE MaCCbl 3TOro haHTOMa.

c) MNpoueaypa namepeHunii

1) 'amepeHns NMKoBOM aHeprumn PY-n3nyyeHns MOXHO NpoBOAUTL C NOMOLLLIO ocumnnorpada, obecneyn-
BaloLLEero n3MepeHne napameTpoB OAHOKPATHbLIX U PeAKO MOBTOPSAIOLLMXCA UMMY/IbCHbIX CUTHAU10B C NOJ10COM
nponyckaHus, NnpeBblwatoLleli YactoTy PU-n3nyyeHns He meHee 4eM B5 pas. U ABOMHOro HanpaB/IeHHOro OTBeT-
BUTE/IA. Hanpas/IeHHOCTb KOTOPOro npesblwaeTt 30 Ab.

CoeAVHUTL HarnpaB/fieHHbIi OTBETBUTENb, ocuuaiorpad n apyrve npubopbl 419 NU3MEPEHUS 3HEPTUN C
NOMOLLIbIO KOaKCUaNbHbIX /IMHUI Nepefayqn, UMetoLL X BONIHOBOe conpoTmBneHve 50 OM. kak nokasaHo Ha pUCyH-
ke 105 nnu pucyHke 106. NMonHoe BXOAHOEe CONpPOTUB/IEHNE ocuuanorpada Ao/HKHO 6biTb paBHO 50 Om. Ocuunii-
norpad Ao/mMKeH 6bITb pas3MeLleH Tak. YTOObl UCK/IIOUUTL B/IUSIHME Ha HEr0 HaBOAOK M MarHMTHOrO Nons.

NavHagewm

MpumeuyaHune — Ha cxeme He npusefieHbl cornacyolime Harpyskn 50 Om Ha Bxofe ocuusinorpada.
PucyHok 105 — Cxema n3mepeHuii YIM kBafpaTypHO KaTyLLKX UMMY/IbCHO-3HepreTM4eckuM MeTof0M
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MpumMmeyaHune — Ha cxeme He NpuBefeHbl cornacyiolime Harpyskvi 50 OM Ha Bxoge ocuunnorpada.

PucyHok 106 — Cxema nsmepeHuii YMM nnHeliHoN KaTyLkn
MMMYbCHO-3HEPreTUYECKUM METOLO0M

2) MNpoueaypa namepeHns

LLIATI 1: pa3amecTuTb TecT-06bekT No 1 B nsoueHTpe MP-OBOPYLOBAHNA.

LLAT 2: npokasimbpoBaTthb Yron 0TK/I0HeHWs. [lo/hkeH 6bITb NCMNO/Ib30BaH CTaHAapPTHbI MeToA, obecneunsa-
emblii kaseabiM ISTOTOBUTEJIEM (TexHU4ecKumm n/vav nporpaMMHbIMU cpeacTBamm), YTobbl yCTaHOBUTb Yron
OTK/IOHeHVs, TpebyeMblli 4151 JaHHOTO BbIGPaHHOIO TUNa CKaHMPOBaHMs. NPy N3MepPeHNsIX SHEPTUN C TECT-06bekK-
Tamu No 1 1 No 2 O/KEH UCMO/Ib30BaTLCSA OAMHAKOBBIN Yro OTKIOHEHUS.

LLIAT 3: 3anycTuTb BbIpaboTKy Nocsief0BaTeIbHOCTN UMMY/bCOB PY-n3nyyeHns Ansa cCKaHMpoBaHus, Bblb-
paHHoW Ans nsmepeHuns YINM. Y6eanTbCs B TOM. YTO BPeMS CKRHMPOBaHWS AOCTaTO4YHO A1 NPOBeAeHNs Heobxo-
ONMbIX U3MEPEHUIA, U yCTaHOBUTL CKaHMpYloLLee YCTPOWCTBO B PeXNM 6€CKOHeYHOro NoBTOPEHUs NocriefoBa-
Te/IbHOCTU MMMY/IbCOB.

LUAT 4: n3amepuTb NMKOBbIN pasmax HanpshkeHns ormbatoleli PY-kone6aHnii (Mpsmoii, oTpakeHHoW 1 npo-
4MX) A4NA KOXA0ro MMMy nbca B aHHOM NocnenoBaTesibHOCTU.

LUAT 5: nsmepuTb ocsiabneHne aHepruv B JIMHUN Nepefavun Mexay KaTylkol ans obcnefoBaHvs Tena
v ocuunnorpada v B kKaHasie 3KBUBA/IEHTHO Harpy3Kku.

LLIAT 6. npeobpasoBaTtb pa3Mepbl HaMpsHXeHUs Nuka-K-nuky B 3MEKTUBHYIO 3HEPTUIO B NMUKe NyJsibCca.
AdhheKkTMBHAA 3HEPrUA B NUKe Nynbca, U3MepeHHOM B ocumnnorpade Vpo28Z0,
rae Zg— xapakTepHblii uMnegaHc AMHUK nepegaydn (BXo4HoM nmnegaHc ocunnnorpada);

Ypp— n3amMepeHHoe HanpsiXeHne nuKka-K-nuky.

PaccunTaHHas nukoBas aHeprusa gomkHa 6bITh Npeobpas3oBaHa B MWKOBYK 3HEPruio, NpuBeAeHHyIo
KO BXxoAy PY-kaTyLWKN c yyeTOM KoadhpnumneHToB ocnabneHna nuHum nepegaymn n koapuumeHTa ocnabneHuns
Hanpas/ieHHOr o ocuyuniorpada.

AnakBagpaTypoii PU-kaTywkn

PnaOawyssn ~ P ton* " 1/c3BJ
PoTBsxBMMas ~ P o | (&2 A3)>

Pnpoyas ~ PoT |

rae P(T— najatolas sHeprus, usmepeHHas Ha Bxoge ocuunnorpada;

PT — oTpaxeHHas aHeprus, uamepeHHas Ha Bxofe ocuunnorpada;

pOT— «npouas» 3Heprus, U3MepeHHas Ha BXxoe ocuuanorpada:

a, — hpakynoHHoe ocnabneHune aHeprum (He B feumbenax) nepefoBoro cLuenHoro npuéopa sHepruu;

a, — ppakyMoHHOe ocnabneHne aHeprum (He B feundenax) oTpaxeHHOro cuenHoro npubéopa BnacTu;

a3— (hpakumnoHHoe ocnabneHne aHepruu (He B geymbenax) NMHUM Nepejadv Mexay KaTyLW KON Tena un
cuenHbIM npuéopom:

aA— ocnabneHune mexay (OMKTUBHbLIM MOPTOM rpy3au ocyunnorpadom (=0 gna nuHeiiHoi PY-nepepa-
OB KA TYLLKN).
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B nuHnn nepegaun c paccornacoBaHHbIMU IMHENHBIMU KaTyLIKaMn ocnabneHne Bo3pacTaeT B 3aBUCU-
MOCTUOT CTeENneHn paccorsnacosaHua. ,U.eVICTBVITe/'IbHOB ocnabneHne aBblYNCAAKT No chopmyne

a =30 (R2 +1)/(2R),

rae a0— ocna6neHve Npu NOSHOM COT/IacOBaHWK:
R — HanpsiXeHue NoCTOAHHOE O T HOLEHNE BOJIHbI.
MUKOBYIO aHEPTUto . NOTNOWLEHHYI0 HENOTPYXXEHHO KA T YLUKOM, BLIYUCASAIOT N0 popmyne

P*am/w*0 = Pnnoawwasi “ PoTpasemmasl “ Pnpo«H1l-

OTmeyaroT, 4To P,,an»**» b PopataHas 1. Prpo™sl nonyyeHbl M3 3KCNepuMeHTa, WCNOoJb3YoLWero
TecT-06bekT Ne 1. [locne Toro, kKak HayasibHble pasMepbl cAesaHbl Ha TeCT-06bekT No 1. X NOBTOPSOT, UCMONb3YS
TecT-06bekT Ne 2. YaanawoT TecT-06bekT Nol M3 KaTyLiku, NOMeLLatoT TeCT-06bekT N2 B M30LEeHTpe ckaHepa
v nosTopsoT LAV 4 n 6. TOT e camblil Yrosl HaKOHeYHUKa A0J/IKEH ObITb MCMO/b30BaH A1 TecT-06bekTa
No 2. Kak 6b1/1 UCMosIb30BaH A/18 TeCcT-06bekTa No 1. BbIMMCAAIOT MUKOBYIO S3HEPTUO, MOT/IOLWEHHYIO TECT-06bek-

TOoM NO 2. PoBuerra (Pablacl)

PoiikaroT» —Prin3niiliasi2 “ porpam.aumasn 2 ~ Pnpoum?2 “ pxaTywxu-

3HaveHns Pra® uwps2r Poresvm, 2 u Prpiiiasi2 nonyyeHbl B pe3ybTaTe U3MEPEHUI C ucnblTaTeNb-
HbIM 06bEeKTOM 2. a PsaTyubie—korga PY-kaTylwkaHarpyxeHaHa TecT-06bekT Ne 1.

Mocne 3aBepLlIeHUsA NepeynCcieHHbIX U3MEPEHUIA N BbIYNCIEHWNI A HEOBX04MMO paccunTaTb aHEPTUI M-
nynbca PY-n3ny4yBHUA. NOrnoLwWeHHyo 06bekTOoM, ANA Yero onpejennuTb cpefHee 3HauYeHne MMNynbLCoB ANA
Kaxxoi hopMbl B UMNYNbCHON NOCNe[0BaT e1bHOCT U M Hali T W 3KBUBANTIEH T HYIO AN T €/IbHOCT b MPSAMOYTO/1b-
HbIX UMNY/IbCOB, MMEKLLNX T € e YPOBHU NUKOBOI MOLLHOCTW, YT O M NOCNef0BaTeNbHOCTb OLEHNBAEMbIX
MMNYNbCOB. T a onepayna onxHa 6bITb BbINONHEHA AN8 KAXA0M0 Tna MMNyNbCOB B UMNYNbLCHON nocneao-
BaTeNbHOCTM (Hanpumep, ans umnynbcos 90°n 180°). DKBMBaANEH T HblE NPAMOYTO0/ibHbIEe UMMNYNbCbl LO/DKHbI
UMEeTb Te Xe NMKOBYI MOLHOCT b Y 3HEPTUIO0, YT O U OLleHUBAEMble UMNYNbCbI. MPOAOMIKNT eNbII0CT b NPSAMO-
Yro/ibHOro umnysbca onpegenseTca UHTErpupoBaHMemM Mo BpeMeHU MMNynbca MarHuTHON co-
cTasnsawwein PYnonsa B, (). npuBefeHHOro K NMKOBOMY 3HaueHuto B, MM

_im 2
"'npsiMoyr
"Ik
Hanpumep, umnynbc Tuna sine (Mnv sin Q&) npnbéAn3NT eNbHO 3KBUBANIEHT EH N0 3HEPTUN MPSAMOYTO/IbHO-

MY UMAY/IbCY, UMEIOLLLEMY TYKe MUKOBYIO MOLHOCTb U TY Xe AUTeNbIoCTb. PABHYI NONOBUHE AMUTeNbHO-
CTV OCHOBHOTO flenecTka.
SHepruio uMnynbea U, BeluncasioT no doopmyne
"<= P oeeovrs Wnpsioyr

O6LLYt0 CPELHIO MOLLHOCT b PCpoo> NOr 1oL eHHY0 06 bEKT OM NpY oNpefesieHHOM Nepuoe NOBT OPeHUs
UMNynbCcoB TR. BbIYNCASAIOT Kak CyMMY 3HEPT WA BCeX UMNYNbCOB, O THECEHHYIO K NEeproay X NoBTOpeHus

P«ﬂ**: TR '

L nsnocnegoBaTenbHOCTEN UMNY/LCOB, FA4e NEPUO UX NOBT OPEHMUSI TOUYHO He onpefgeneH (Hanpumep,
N5 OLHOKPAT HbIX MOC/NeA0BaTeNbHOCTEl), 06LLYI0 CPEAHIOI MOUWLHOCTb BbIUMCASAIOT Kak CYMMY aHepruii
BCEX MMMNY/IbCOB, UCNO/b30BaHHbIX NPY CKAHUPOBAHWUU, 0T HECEHHYI0 KO BDEMEHU CKAHUPOBaHUSA S

YMNM TecT-06bekTa Nv 2 maccoii, paBHoi M. BblUMCAAK T No chopmyne
YMM = Pcpex IM.

d) Pe3ynbTatbl n3amepeHuii n pacyeTtoB YIMM A0/mKHbI ObITb 3aHECEHbI B MPOTOKO/, BK/IOYaOLWMiA B cebst
cnepytowue AaHHble A1 KaKA0ro TecT-06beKTa M Kaxa0oi NCnosib30BaHHOM Nocief,0BaTelbHOCTY MMM/ IbCOB.

JHeprus nukoBas nagatowas. BT;

OHeprusa nukosas oTpaxeHHas. BT;
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OHeprusa noTepb B KaTylKe nukosas. BT:

Mpouve noTepun aHeprum (NnKoBble). BT;

dopma nmnynbea;

MapameTpbl UMNybCa;

Yron (yrnbl) OTK/IOHEHMWSA, rpag..

MorpewHocTb N3MEepPEHN MOLWHOCTK. %;

ONNTeNnbHOCTb 3KBMBANEHTHOMO NPSAMOYT0/IbHOTO UMMNY/bCA, MKC;

Meproa NOBTOPEHUA UMNY/IbCOB (BPEMSA CKAHMPOBAHMUSA), MC;

Macca TecT-06bekTa Ne 2. Kr;

[pyrve napameTpsbl, He06Xxo4uUMble A1 06ecneyeHns NOBTOPAEMOCTUN pe3y ibTaTos.

MokasaHHasa YMNM. koTopas ynpasnsetr MP-OBOPYOBAHWVEM. He meHee nsmepeHHoit YIM. (yin)

e) Kanopumetpuuecknint meTog (Tonbko ans YNM BCEIFO TENA NAUNEHTA)

WcnbiTaTensHoe obopygosaHmne

TecT-06bekT Ne 1

TecT-06bekT Ne 1 0/1KeH 6bITb UCMNbITATE/IbHBIM 06EKTOM, UCNOMb3YyEMbIM B TEHEHNE KANMGPOBKK Yr10B
HaKoOHe4YHuKa 1 B Te4eHne onpegeneHus notepb PY-nepegatoLeii KaTylwkm UMNybCHO-3HEPreTuyecknM MeTo-
aom. TecT-06bekT No 1 6yfeT 3anosiHeH maTtepuanoM, KOTOPbI MoXeT 6bITb oTo6paeH MP-OBOPYAOBAHN-
EM. HO YbA NPOBOAMMOCTb J0/1KHA 6bITb MeHblue YeM 0.003 Cm/M. 3T0 rapaHTMpyeT, UTO NOTEpPU PagmMoyacToThl
06DbekTa He3HaunTe IbHbl, TaKUM 06pa3oM, U3MepeHns NoTepb KaTyLWKN BHOCAT HEMHOTO B MOTEpU cucTeMmbl. TecT-
06bekT No 1 6yaeT donanyeckn ManeHbKUM 1 KOMNakTHbIM No popmMe. McnbiTaTeNnbHbI 06beM 06beKTa A0/KEH
6bITb MeHblwe yem 250 M. Camoe A/IMHHOE U3MepPEeHNE UCNbITATENIbHOTO 06 bEKTa O/IKHO 6bITb He 60/1bLUe YeM
B TP¥ pa3a caMoro KopoTKoro.

TecT-06bekT No 3

TecT-06beKT No 3 40/1KeH 6bITb KOMbLEBbIM UCMbITATENbHBIM 06bEKTOM. YTTM KOTOPOro fo/kHa 6biTb Onpe-
[eneHa. UCMonb3ys KanopuMeTpruyecknii MetTos. STOT UCMbITATE IbHbIA 06EKT AO/KEH UMETb KaTyLLKY, N0406-
Hyto Harpy3ke MALVEHTA. Ansa onpegenenus YINMM BCEIO TEJIA ncnbiTaTeNbHbI 06bEKT 0/DKEH UMETb Ha-
rpy3Ky. 3KBMBaJ/IEHTHYIO Macce yesioseka BananasoHe 50— 90 kr. Ana onpegenenna YNM FOJIOBbI aToT ncnsbl-
TaTeNbHbI 06BbEKT AO/MKEH UMETb HAarpy3ku, akBuBaneHTHble Macce ronosbl MALIMEHTA B npegenax PY-MEPE-
OAKOLWEN KATYWKW rONOBLI. B nepsom cnyyae macca MALVEHTA 1 Bo BTOPOM cfiyyae mMacca rofioBbl
MOTYT 6bITb Ha3Ha4Y€eHbl Ha haHTOM (3KBMBasIeHTHas Macca paHTomMa. **milworlyY KonbLo A0/MKHO 6bITh 4OCTATOY-
HO LUMPOKUM, 4TOGbI MONYYNTb TECT-06beKT Ne 1.

MpumeyaHune — Hanpumep, cam haHTOM MOXET ObITb 3ano/IHEH BOAHLIM PacTBOPOM MOBApPEHHON CoMu,
KOHLEHTpauus KOTOPOro Ao/mkHa obecneynTb NPOBOAMMOCTb, NO3BOJIAIOLLYIO NPOBOAWTL NOTPYXeHue, onpefeneHHoe
Bbllle. 3ano/HAWMIA pacTBOp MOXET Takxe coAepxaTb matepuan pasbaBneHus, Tuna xnopuga mapradua. MonHbii
06BEM MCMbITATEILHOTO 0ObEKTA MOXET OblTb MeHbLLE YeM 25 /. UCMbITaTe bHbIA 06bEKT MOHOCTLIO PACMOIOKEH B
npegenax agpdekTmBHoli obnactn PU-nonsa PY-nepepatolein kaTylku (To eCTb reoMeTpuyeckas AnHa UcnbltaTesibHo-
ro o6bekTa MeHee ahPEKTUBHOM A/IMHBI KaTYLUKN).

TennoBas MHEPLMOHHOCTb TecT-06bekTa No 3 A0/1KHa ObITh TAKOW, YTOOLI NPEBbILIEHME ero TeMnepaTypbl
Hajg TemnepaTypoli okpyxatlwei cpeabl Ha 2 °C coxpaHanoch B npejenax +5 % B Te4eHUe 04HOrO0 yaca.

M3mepeHve TemnepaTypbl

[na namepeHns HayanbHOM U KOHeYHOW TemnepaTtyp TecT-o6bekTa No3 cnegyeTt ucnonb3oBaTbh NPpM60PLI C
norpeLwwHocTbio n3mepeHns He meHee 0.1 °C B npegenax ot 15 °C go 45 °C. Mpubopbl He 06a3aTeNbHO AOMKHbI
6bITb YCTOUMBBLIMY K BO3AeNCTBMI0O PY 91€KTpOMarHMTHOro U MOCTOSSHHOIO MarHUTHOro noneii. Hambonee nogxo-
AAWMMUN ABNAOTCA CpeacTBa n3MepeHuii TemnepaTypbl HA OCHOBE TEPMONAapHbIX U TEPMUCTOPHbIX U3MEPUTENb-
HbIX Npeobpa3soBaTeneil.

0 OpraHu3zauuns ncnbiTaHus

Pa3melaoT 060py0BaHne N8 n3MepeHns Temnepartypbl B y406HOM MecTe Ha yaaneHun oT MmarimTa (ans
VCK/TIOYEHWSA NOrpeLlHoCTel, KOTOPble MOTYT 6bITb 06yC/I0BNIEHBI MArHUTHBIM MOJIEM) TakMM 06pa3oM, 4To6bl obec-
neynTb 6bICTPOE N3MEpPeHMe TemnepaTypbl TecT-o6bekTa Ne 3 40 1 NOC/e CKAHMPOBAHUSA.

Mpun ckaHMpoBaHMM NCcNonb30BaThb PY-KaTyLWKY 4715 uccnefoBaHusa scero Tena; yncno PY-umnynobcos
[O/MKHO 06ecneynBaTb AOCTATOUYHO NPOAO/KATE/bHbIV NEPUOS CKAHUPOBAaHWS, A1 TOM0 YT O06bI TECT-06beKT
No 3 Harpencsa go TemnepaTypbl, N0 KpaiiHeli mepe, B 20 pa3 npeBbillaoLW el norpewHocTb npubopa Ana
n3MmepeHus TemnepaTypbl. O6bIYHO BO3AelicTBME HA 06beKT B TedeHue 14 npu YIMM. paBHoin 1 BT/kr.
NPUBOANT K CpeiHEMY NOBbIWEHNIO TemnepaTypbl 0.86 °C (0.0143 °C/MUH) Npn 0T CYyTCTBUM TENNOBbLIX NO-
Tepb. Yem 6onblue TemnepaTypa Harpesa 06bekTa, TOM MeHbLUE NOrPeLHOCT b U3MEPEHUSA NPEBbILLEHUA
TemnepaTypbl, HO 60/blIe NOrpewHoCcTb, 06yCNOBNEHHAA POCTOM NOTeEpPb Tenna.
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4) Npoueaypa nsmepexns YNM

LWWAT 1) YcTaHaBnuBatTTeCcT-06be KT Ne 3B U30UBHTPE MarHuTa nNpu BbIKIHOYEHHOW CUCTEME €ro
npogysa.

LI AT2) U3mepatloT HavyalbHylO TEMNepaTypy B KaHane MarHuta u HavanbHyto TeMnepaTtypy B nomMelle-
HUN N8 CKaHUPOBaHKA.

LIAT 3) U3BnekatoTTecT-06be KT N°3u Tpu pas3a nepesopaynsaroT ero 415 ypaB>toBOLLUMBAHNATE M -
nepartypbl N0 BCeEMY 06beMY.

LU AT 4) U3mepsatoT HavyanbHyO TeMnepaTypy 7,TecT-o6beKTa M> 3. BBOASA BHYTPb €ro UsMmeputesnb-
HbIi Npeo6pa3oBartens. HavyanbHaa TemnepaTtypa B MarHuTe [OMKHA OTAM4YaTtbCca OT TeMnepaTypbl
TecT-o6beKkTa 7 He 6ones yemHa 1 °C.

LI AT 5) BbicTpo BO3BpawatoT 7TecT-06be KT N9 3B M30LEHTP MarHnuta u nomewarT BHYTPb ero
TecT-06bekTNI9L

LI AT 6) KannbpytoT yron oTKnoHeHUs. JomkeH 6 bl Tb NCMONb30BaH CTaHAAaPTHbIN MeTo, obecneunBa-
eMblii KaxkabiM M3TOTOBUTENEM (TEXHUYECKMMU U/UAN NporpamMMHbIMU CpeacTBamMm), UTo6bl yCTAHOBUTL
yrofn oTKNoHeHus, TpebyeMblii ANs LaHHOT0 BbIGPAHHOIO TUMa CKaHMPOBaHUS.

LI AT 7) CKaHMPYIOTTOCT-06bEKThI C JOCTATOYHbIM i1 0becneyeHns TpebyemMon TOUHOCTU n3mepe-
HWUi1 ymcnom PY-umnynbcoB (cM. nepeuuncnerue f).

MN3BnekalTTeCcT-06bEKTbl U3MarHMTa u M3MepsaoT KOHEYHYO TeMepaTtypy 7.BHYTPU Te€CT-06beK-
Ta N93nocne TpexkpaTHOTIo ero nepesepTbiBaHuA.

Ecnn T,- T, meHee 2 °C. 9KCNepUMEHT ciefyeT NPOAOMKNTb, BO3BpPATUB TECT-06beKThbl B KaHan
MarHuTa 1 B0o306HOBUB CKaHMpoBaHue. na obecnevyeHna TpebyemMon TOYHOC T BpeMs n3lpeHnsa Temnepa-
Typbl cnejyeT BblYeCTb U3 06LLET0 BPEMEHN UCCNEfOBaHWA.

N3MepuUTb KOHEYHbIO TEMNepaTypbl B U30LUBHTPE MarHuTa n B NoMeLeHnn 4N CKaHupoBaHua. Ecnu
TeMnepartypa B NOMeLWeHUN Unn B MarHnte nameHsertca 6bicTpee Yyem Ha 0,5 sC 3a 1 4. IKCNEepUMeHT
[OoMKeH 6bITb NOBTOPEH Npu 60N1eB CTabUNbHbIX TEMMNEPaTYPHbIX YCNOBUSX.

3Hepruto U. XK. NOrNOWeHHYy TeCT-06 bEeKTOM Wo 3. BbIYMCASAOTNO popmyne

U=Mc(T.— T,),

rae M — maccapacTsopa, Kr;
c— yhenbHaAaTennoemMkocTb pactsopa. [pk/(kr °C).
CpepHIolo MOLWHOCTL P. BT. 3anepnoj CKaHMpOBaHUs t. C. BbIYMCASAIOT No hopmyne

P*u .

LelictBuTENbHYO YIMIM TecT-06beKTa BbIYUCAAKT NO hopmyne
YNM = P/M.
Kaxkyuwytocs YIM, /A BbluncnAoT no hopmyne

YNM>ak = P/MMuii.

roe MMws— maccatena MAUVMEHTA, mogennpyemorotecT-o6bekTom N93 (B NpesnonoXKeHum, 4To JoCTo-
BEPHOCTb TAKOT0 MOJAENMPOBaHUSA NOATBEPXKAEeHa B X0fe He3aBUCHMMOL NPOBEPKM).

h) Pe3ynbTaTbl n3amMepeHuii n pacyeToB AO/MKHbI 6bl Tb 3aHECEHbI BNPOTOKO, BKNOYAOLWKI cneayto-
Lme gaHHble:

HavanbHass Temnepatypa tecT-o6beKTa Wo3. sC:

KoHeuHasTemnepaTtypatecT-06bekKTa Wo 3. °C:

HauyanbHas TemnepaTtypa BKaHane marHura. °c:

KoHeyHas TemnepaTtypa B KaHale marHura. "c;

HavanbHas Temnepartypa B NOMeLLeHNN 4NA CKaHMpoBaHus. °C:

KoHeuHasiTemnepartypa BNOMeLLeHUN 4NS CKaHpoBaHusa. CC:

MaccaTtecT-06beKTa Wo3. Kr;

MaccaTena, mogenmpyemorotect-06beKTom N9 3 (M>10n). Kr;

EmMKoOCTb TEeCT-06beKTa Wo 3, N,

rabaputblTect-o6beKkTa wW?3. M:

XapaKTepuctnkm PY4-nmnynbcos;

Yron oTKNOHeHUs, NCMNONb30BaHHbIV NpU nccnegoBaHnn, rpag;

MepnognosTopeHns nmnynbcos (TR). mc:

Mepuog axa (TE), mc:
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Yncno cpesos:

Konnuyectso axo:

ObLwee Bpems CKaHNpoBaHus, C.

Apyrne napameTpbl, HeO6X0ANMble 151 06ecneyeHnss NOBTOPAEMOCTU:

YNM>ax B/kr:

MNokasaHHas YINMM MP-OBOPYAOBAHWA. B/kr:

MorpewHocTb, TMN Npuéopa, M3MepsaIoLWEero TeMmneparypy, 1ero MecTononoXXeHue Bo BpeMs nsme-

peHus:

MNokasaHHas YIM. koTopoliynpasnsiet MP-OBOPYAOBAHWE > YNMbIA. y/n.

PA3JE/N AEBATbIN. HEHOPMA/IbHAA PABOTA
N yCnoBnAa HAPYLWEHUA; WCTIbITAHNA
HA BO3AENCTBVE BHELUHNX ®AKTOPOB

MpumeHsOT pasgen oblero ctaHgapTa, 3a UCKIloueHnem
52 AHOMasibHas paboTa 1 aedekT COCTOSHUSA
52.1 [lonosnHeHue

BesonacHoctb MP-OBOPYAOBAHWA n3noxeHa B yactn 52 M3K 60601-1-4.
Bca nHdpopmaumnsa 0 BO3MOXHbIX pyckax go/mkHa 6biTb BKAtoYeHa B MHCTPYKLUMW MO 3KCNNYATALUN.

Tpeb6oBaHua k chbalinam pucka B UHCTPYKLWW MO SKCMNNYATALNU nsnoxeHbl B M3K 60601-1-4.

MporpamMMHOe KOHTpoIUpyloLee o6ecnedeHme U MUKPONPOrpaMMupyeMble KOHTPOSIEPbI JO/MKHbI BbITb

obecneyeHsbl 3aLLWITOl7I OT AOoCTyna Heyno/IHOMOYEHHbIX inl,.

MpumMmeyaHune — HepaspeleHHble U3MEHEHUSI K MPOrPaMMHOMY 0GECTIEUEHUIO UM NPOrpaMMUpyemMomy

060pyA0BaHMI0 MOTYT CO3/aTh ONacHbIe ycoBus U MoryT caenats MP-OBOPYJOBAHVE HecooTBeTCTBYOLWYMM TpeboBa-
HVSIM HacTosLLero ctaHgapTa.

PA3ZE/T OECATbIA. TPEBOBAHMA K KOHCTPYKLIA

MpuUMeHsIOT pasaen o6uero cTaHgapTa, 3a UCK/IYeHnem

59 KOHCTPYKUMA N MOHTaX

MpumeHstoT pasgen obuwero ctaHgapTa, 3a UCKNYeHnem

[ononHeHne

59.101 KpuOreHHble XNAKOCTU U rasbl

MP-OBOPYOBAHWE co cBepXNpoBOASLL UM MAarHMTOM AO/HKHO 6bITb OCHaLLEHO NpubopamMu 4151 KOHTPO-

NSl YPOBHS KPUOTEHHbIX XXUAKOCTEIA.

B MHCTPYKUWW MO 3KCMNNYATAUWWN fonxHbl 6bITb N3710XEHbI Tpeb6oBaHNA OTHOCUTENbHO KPUOTEHHbIX

XNAKOCTEN 1 ra3oB, NOly4eHHbIX N0 6.8.2, nepeuncnexue ff).
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MpUIoXeHUs 06LLEero cTaHaapTa NPUMEHSIIOTCS, KpoMe.

MpunoxeHue L
(cnpaBoyHoOE)

Ccbinku. NMy6nvkaymm, ynomsiHyTble B HacTosieM cTaHpapTe

3ameHa:

M3K 60601-1-2:20011 MeguumHckoe anekTpuyeckoe obopyaoBaHue. Yactb 1-2. Obwume TpeboBaHus K 6e3onac-
HOCTW. [IONONHAWMWIA CTaHAapPT. NeKTpoOMarHWTHasi COBMECTMMOCTb. TpeboBaHUA U UCTbITaHS.

[JononHexne:

M3K 60651:19792 YpoBeHb 3BYKOBbIX CUTHa10B

M3meHeHne 2 (2000)2>

M3meHeHne 1 (1993)2>

M3K 60788:1984 MepguunHckasa pagmnonorns. TepMuHonorus

M3K 60804:20002' YcpeAHeHNe U3MEPEHUs YPOBHA 3BYKOBbIX CUTHas10B

MCO 3846:19893' Mi3amepeHue NoToKa XMUAKOCTU B OTKPbITbIX KaHanax ¢ MOMOLLbIO SIOTKOB U BOAOC/NBOB. V3Mepu-
TesbHbI NPSMOYTrO/bHbI CBOGOAHBIV BOAOC/NB C LUMPOKAM MOPOroM

MNCO 3864 LiBeToBas 6e30macHOCTb M 3HakuM 6e3onacHoOCTH

NCO 1999:1990 AkycTuka. OnpefeneHne BO3AENCTBMA LiyMa Ha paboyeM MEeCTe W OLEHKa ero BAWSHUS Ha
yXy[LUEeHVe cryxa

NCO 7731:19864! CurHasibl onacHocT! Ans paboynx mect. CUrHasibl onacHOCTU 3BYKOBble

3ameHeH. [eiictByeT M3K 60601-1-2:2007.
2>3ameHeH. JelictBytoT M3K 61672-1:2002 n M3K 61672-2:2003.
3>3ameHeH. [elictByeT NCO 3846:2008.
4>3ameHeH. feiictByeT MICO 7731:2003.
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MpunoxexHne AA
(cnpaBoyHoOe)

MpruMepbl Npegynpexpanlnx u sanpeLarwmnx 3Hakos1l

MpepynpexaaroLnii 3Hak
MpeaynpexaeHue o NOSIB/IEHUM CUSIbHOTO MArHWTHOTO Nosist

MpepynpexaaroLnii 3Hak
MpeaynpexaeHue o NOSIB/IEHUM HBUOHU3MPYIOLLEro U3/yYeHNst

3anpelyaioLmnii 3Hak
3anpelleHo Ucnosib3oBaHne A1 YenoBeka C KapauocTUMynsi-
TOpoMm

3anpeLiatoLuii 3Hak
3anpelLeHo MCMnonb3oBaHWe A1 YenoBeka ¢ MeTaslIMyeckum
mMnsaHTatom

3anpeLatoLmnii 3Hak
3anpeLleHo MCrosb3oBaHme C MeTa/l/IMUYECKMM YacTsaMU Uin
yacamu

LiBeTa n dhopma npeaynpexgatoLLyx 1 3anpeLianLmx 3HakoB B3ATbl 13 8.3 1 8.1 NCO 3864.
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MpunoxexHve BB
(cnpaBoyHoOe)

O60ocHOBaHMWe TEPMUHOB
1 TpeboBaHuUii HacTosAWero cTtaHgapTa

Huxe npuBeAeHbl NOACHEHWS K HEKOTOPbIM cneunduyeckum TepMmMHam, MNPUHATBIM B HaCTOALEM cTaHaapTe,
N 060CHOBaHME TPeGOBaHWIA.

2.12.101 MAFHUTHBbIA PE3OHAHC

Asnenve agepHoro MATHUTHOITO PE3OHAHCA BO3HUKAET, €Cnin YacToTa 3/1EKTPOMArHUTHOTO U3MyYeHusi, BO3-
[eNCcTBYIOLEro Ha rpynnbl aTOMHbIX S4ep, KOTopble NOMELLEHbI B MOCTOSAHHOE MarHWTHOe nose, coBnajaeT ¢ 4acToToin
npeeccun (JTapmMopoBOIi 4acTOTO) 3TUX siAep B A@HHOM MarHUTHOM nore.

2.12.103 MEVLIMHCKOE HABTIOAEHNE

MEAVNLUNHCKOE HABHOAEHWE TpebyeT KBannuLMpoBaHHOW OLEHKM MEAWLMHCKAM CheLuancToM, UMelo-
WM onbIT MAFTHUTHO-PE3OHAHCHbIX OBC/IEAOBAHWM, COOTHOLIERUS prcKka/nonb3bl AN JAHHOTO KOHKPETHOro
o6cnefoBaHuA: JOMYCTUMO TakkKe 3ak/IloyeHne MeHee OMnbITHOro Bpada, 4to MALIMEHT oTBeuvaeT pagy 06bEeKTUBHbIX
KpuTepreB, chOPMYNNPOBaHHbLIX KB/TMIULMPOBAHHBIM CMELMaIMCTOM OTHOCUTENIbHO cocTosiHus MAUVEHTA u napa-
MeTpoB ckaHupoBaHus. Mpu MEVULUMHCKOM HABMOAEHUW moxeT noTpe6oBaTbCs MHCTPYMEHTaSTbHbIA MOHUTO-
pUHT dhmanonormueckoro coctosiing MALIMEHTA (M3MepeHne 4acToTbl cepAeyHbIX COKPALLEeHNUiA 1 apTepuasibHOro AaB-
NeHus, anekTpokapanorpadmsi, OKCUMETpUS U T. A): CM., OAHaKo, i/epbl NPefoCTOPOXHOCTY, yKa3aHHble B 6.8.2. nepe-
yncneHve bb).

2.101.1 YAENBbHAA NOrMOWEHHAA MOLLHOCTb (YTM)

YMM 3aBucuUT OT YacToTbl PY-u3nyyeHns (B NepBoM NpUGAMKEHUM OHa NPOMOpPLMOHasIbHA KBaApaTy YacToTbl),
(hOpMbI 1 YMCNa BbICOKOYACTOTHBIX UMMY/bCOB, A/IUTE/ILHOCTU U YacTOTbl MOBTOPEHUS UMMNY/ILCOB, a Takxe Tuna BbICOo-
KOYaCTOTHOW KaTyLUKW. BaxHbIMU Grodmnsnyeckumy haktopamm ABNAKOTCA: 3neKTpuyeckass NpoBOAUMOCTb GUOTKaHW,
ee M/I0THOCTb; Uccnedyemas aHatomuyeckasi 0b6nactb; TMn 6ruoTkaHn (Hanpumep, no cteneHn PY-u3nyveHns) n macca
Tena NAUVEHTA.

6.8 SKCM/IYATALUMOHHBLIE AJOKYMEHTbI

MomyMo 06bluHbIX TpeboBaHwii, Kacatowmxcss MoHTaxa MAMHUTHO-PE3OHAHCHOIO OBOPYAOBAHUA,
cnepgyeT yuuTbiBaTb BO3MOXHOE B/IMSIHWE PACMONIOKEHHbIX BO/M3N HEro 06bEeKTOB Ha OAHOPOAHOCTb MarHUTHOrO Noss,
a Tawkke BMSIHME CO34aBaeMblIX MM MarHUTHbIX MOJieil paccesHust Ha gpyroe obopygoBaHue. MOCTOSHHOe MarHWTHoe
none, cosgasaemoe MAIMHUTHO-PE3OHAHCHbLIM OBOPYOBAHUVEM, MOXeT Oka3blBaTb CU/IbHOE MpUTArmsatoLLee
nvnn Bpawjarlee geiicTBue Ha heppoMarHUTHbIE MacChl BHYTPW M Ha noBepxHocTu Tena MALUMEHTA wnu B6M3n
mMarHuTa.

BbiCOKOYACTOTHbIE 3N1EKTPOMArHuTHele nons, cosgasaemble MATHUTHO-PESOHAHCHbBIM OBOPYOBAHVEM,
MOryT BO3Aei/CTBOBaTb Ha 6/M3nexallyie TeXHNYeCKMe CPeACcTBa, a Takke Ha 3/1eKTPOoHHble npuéopbl MALIMEHTOB,
OlMNEPATOPOB wnu gpyrux nuy,. Haxogaawmxcs Heganeko oT MATHUTHO-PE3OHAHCHOIO OBOPYJOBAHUA.

6.8.2 NHCTPYKLII MO 3KCHNYATALNN

MHcTpykumm no akcnnyataumm MAFHUTHO-PE3OHAHCHOIO OBOPYJOBAHWA, cocTas/ieHHble B COOTBETCTBUU
C HacCTOSALLMM CTaHAapTOM, UrpatoT BakHyto posib B obecneyeHun MOSIb3OBATE/IA HeobxoauMoli nHdopmMaLmeii.

OTHocuTenbHo 6e3onacHocT MALUVEHTOB 3Tn OKYMEHTbI AO/MKHBI CofepXaTb crneuuasibHyo nHgopMaumio o
MeTogax oTéopa v npefsaputensHoro obenegosanus MAUMEHTOB n metogukax MEOVLIMHCKOIO HABMOAEHUA
NMAUMEHTOB npwu ncnons3osaHn MATHUTHO-PESOHAHCHOIO OBOPYJOBAHWA B KOHTPO/IMPYEMBIX pexXumax pa-
60Thbl, @ TaKkkKe 0 Mepax 3KCTPEHHOW MeaULMHCKOW nomoLm (NpyM HeobXoaMMOCTH).

YTo KacaeTcss 6e30MacHOCTM 06CNYXMBAIOLLENO NEPCOHasa, aHaslIorMyHble AOKYMEHTbI LO/KHbI coagepxaTtb cne-
LpanbHyo nHdopmMaLmio 06 obpaLleHMn ¢ 3NeKTPOHHbLIM 060pyA0BaHEM M/ MeTannmueckumn npegmetamu B 30HE
KOHTPOJIMPYEMOIO AOCTYNA, a Takke 06 UCNOMb30BaHUM KPUOTEHHbIX XuAKocTeli u rasos, ecnm B MATHUTHO-
PE3OHAHCHOM OBOPYAOBAHWW ncnonb3yeTcst CBEPXNPOBOASALLMNIA MarHAT.

6.8.2. nepeuvcnenue aa), OTBOP MAUMEHTOB

MAITHVWTHO-PE3OHAHCHOE OBC/NEAOBAHWE co3gaeT NOCTOSAHHOE MarHWTHoe nose, rpafMeHTHoe nepemeH-
HOe MarHMTHOE roJsie U BbICOKOYACTOTHOE 3/1eKTpoMarHuTHoe nose [1], [2). MocTosHHOEe MarHTHOE MoJsie MOXET NPoun3-
BOAWTb CU/IbHOE MeXaHW4eckoe BO3AeWCTBME (Cuna BTAMMBaHWS WM BpallaloLmii MOMEHT) Ha npeaMeTbl U3 deppo-
MarHWTHbIX MaTepuanos. pagueHTHOe NepeMeHHoe MarHUTHOe More 1 BbICOKOYACTOTHOE 3/1EKTPOMArHMTHoe rnose no
3aKOHY 3/1eKTPOMArHUTHOW MHAYKUMM BO3OYXAAIOT 3MeKTpuyeckme nons, KoTopble MOTYT HarpeBaTb MeTasnyeckue
npegmeTbl U 6UOTKaHW BCeACTBME NPOTEKAHWUA MO HUM BUXPEBLIX TOKOB W. CaMOe /1aBHOE, CO34aBaTb 3/1eKTPOMAarHuT-
Hble NOMeXu paboTe pasNMUHbIX 3NEKTPOHHbLIX YCTPONCTB, B TOM YMCne KapAvOCTUMYSTOPOB. MOHATHO, YTO CTeneHb
HarpeBa GVOTKaHen 1 PacrnosioXeHHbIX B Tene YesioBeka MeTaUI/IMYeCcKUX NpeamMeToB 3aBUCUT OT BPEMEHWN U UHTEHCUB-
HOCTW BO3JelCTBMS.

ViHopogHble Tena MoryT Takke yxyawartb xapakrepuctukn MAFHUTHO-PE3OHAHCHOIO OBOPYAOBAHNA.
MeTtannuueckue npefmeTbl, Nornowas 4yacTb 3HEPruv NepeMeHHoro MarHUTHOrO W BbICOKOYACTOTHOIO 3/ieKTpomar-
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HWUTHOTO NOJIel, UCKaXatoT 3TU NONS U BAUAIOT Ha paboTy reHepaTopoB. Kpome Toro, heppomarHuTHble Macchbl
MCKaxatoT OJHOPOAHOCTb MOCTOSIHHOrO (OCHOBHOrO) MaTUYHOrO MOSS.

Moatomy cuntaetcd, yto MATHUTHO-PE3SOHAHCHOE OBCJ/IEAOBAHWE npotusonokasaHo NMALMVNEHTAM c me-
TaNIMYECKUMN UMMNAHTaTaMU UK UMNIAHTaTaMu C 3N1EKTPUYECKUM, MarHUTHbIM U MEXaHWYeckuM ynpasneHnem (Ha-
npumep. kapguoctumynatopamu), a Takke NMALUVEHTAM, koTopble NOAKMNOYEHbI K HAPYXHbIM cMCTeMam Xm3Heobec-
neyeHns € 3NeKTPUYECKUM, MaTUUYHbIM U MEXaHUYeCcKUM ynpas/ieHneM.

CkaHvpoBaHue npotusonokasaHo MALMVEHTAM c 3axumamu ANns fieYeHusi BHYTPUYEpenHoii aHeBpU3MbI, ecim
Bpay CuMTaeT, YTO 3aKWNM BbINOSHEH U3 METas/0B.

Ocobble npegocTopoxHocTn npu ot6ope NMALMEHTOB gns MAFHUTHO-PE3OHAHCHOIO OBC/IEAOBAHUA
TPebyoTCA B CNeAYOLLMX CyYasX:

- ecnu MAUVEHTY umnnaHTUpoBaHbl Xnpypruyeckme (remoctatuyeckue) 3akumbl v apyrve u3genvs us metas-
NOB, 1 0CO6EHHO M3 (heppOMarHeTVKoB:

- ecnu BTeno MAUMEHTA B cuny ero npocheccum unm Buaa AesTelbHOCTA UK No APYTMM NPUYHaM Mor cydaiiHo
nonactb heppoMarHnTHbI UK APYrovi MeTaiInyeckuii npegmer:

- eCn peyb UAaeT 0 HOBOPOXAEHHbIX WM MNafeHuax (418 KOTOpbIX Npyu BpeMeHW, HeobxoAumoM Ana céopa
[aHHbIX, He obecneunBaeTcst Tpebyemasi 6€30MacHOCTb):

- ecnn y NALUMEHTA “meeTcs NOCTOSIHHO HAHECEHHbIV MakushK B 061acTV Ta3 Wan rpyM Ha e (MOXET BO3HUK-
HYTb CW/IbHOE pa3dpaxeHune Bek);

- ecnn y MAUVEEHTOB HepocTaTouHO ahheKTVBHO paboTaeT cuctemMa TepMoperynpoBaHus (Hanpuvep, y HoOBO-
POXAEHHbIX. MNaAeHLEeB, POAUBLUMXCA C HEAOCTATOYHON MAacCOW, HEKOTOPbIX OHKOMTOrMYECKUX 6O/bHbIX);

- ecnm NMAUMEHTY vmnnaHTypoBaH NpoTe3 CepAeyHoro kianaHa:

- 6bepeMeHHOCTb: cTeneHb 6e3onacHoctm MATHUTHO-PE3OHAHCHOIO OBC/IEAOBAHUA ans ambpuoHa n
YTPOGHOrO NM10Aa OKOHYATE/IbHO HE YCTaHOB/eHaA. B Kax oM KOHKPETHOM Cnyyae TpebyeTcsa KsannduumpoBaHHas OLeHkKa
(c yueToM anbTepHaTMBHBIX PeLLEHWiT) ONbITHOTO CreLuanncTa, NpesbilaeT M 3HAYMMOCTb 3TOr0 UCCeA0BaHUA OXU-
[aemMylo CTeneHb pucka.

6.8.2, nepeuncnexune bb). YPOBH MEANLMHCKOIO HABMOAEHNA NMALVEHTOB

Ocobble Mepbl NPeAoCTOPOXHOCTU NpY NPOBEAEHUN 06Ce0BaHNA C TOYKN 3PEHNST HEOBXOAMMOCTU MeLULMHC-
KOro KOHTPO/IA NPUHUMAIOTCA B C1eAyIoLLmnX Cnydasx:

- ecrim y NMALVEHTA nosbllweHHasA BEPOATHOCTb OCTAHOBKM cepaua:

- ecnm y NALIMIEHTA BO3MOXHO pa3BuTue NPUCTYNOB UM peakumii knayctpodobum;

- B OTHoweHun MALIMIEHTOB, cTpagaiwmx cepAeyHOn HeJ0CTaTOUYHOCTLIO, JIMXOPAA0YHbIMU COCTOSHUSIMUA U He-
[0CTaTOYHbIM MOTOOTAE/IEHNEM,;

- B OTHoweHun MALUMEHTOB, Haxogswmxca B 6eCCO3HATENIbHOM COCTOSIHWUMW, C HEYPABHOBELUEHHOMN MCUXUKONA,
npe6biBaoLLMX B CUNLHOM 3MOLMOHaNIbHOM PaCcCTPOMCTBE, @ Takke OG0MbHbIX, C KOTOPbIMWA HET BO3MOXHOCTU nogaep-
Xusatb 0o6LLeHue;

- ecnun obcnefoBaHUs NPOBOAATCA B NMOMeLLEHNW, rae TemnepaTypa Bo3gyxa npesbiaeTt 24 "C. a oTHocMTeNbHas
B/TXXHOCTb 60/1ee 60 %.

6.8.2, nepeuncnenue cc), dKCTPEHHAA MEAVLIMHCKAA NMOMOLLb

Heobxoanmo yaenuts BHMMaHue 6e3onacHocTv MALVEHTOB, HyXAatoLWMXCA B SKCTPEHHO! MeAULMHCKON NOMO-
wy. OTBETCTBEHHOCTb 3a obecneyeHne 3Tol nomowm HeceT MOJIb3OBATE/Ib. N3TOTOBUTE/Ib MoXeT okasaTb eMy
cofielicTBMe C NMOMOLLbIO CeAyHOLLMX PeKOMeHAALMIA:

- no 6bicTpomy BbiBefeHuo NMALIIEHTOB u3-nos AeicTBMS MarHUTHOrO nons (Npy Heo6xoAuMMocCTH, nyTeM asa-
PWIAHOTO BbIK/IIOYEHNS MarHuTa);

- no paspaboTke nnaHa neuvenHuss MALMEHTA, koTopomy TpebyeTca 3KCTpeHHast MeAuuMHCKas NMoMOLLb, nocne
BbIBEAEHNA €ro n3-nog AeiicTBus nonsa (Mockosibky BO6/M3N MarHnTa HeBO3MOXHO 6e3omnacHoe n athhekTBHOE MCMOb-
30BaHWe 3/1eKTPOHHbIX NPMBOPOB 1 MeTaNIM4eckoro o6opyaoBaHus).

B TeuenHne MATHUTHO-PE3OHAHCHOIO OBC/NEJOBAHUNA fomkHa NOCTOAHHO NoAAepxmnsartbest ¢Bssb ¢ MNA-
LIMEHTOM unun fomkeH obecneyunBaTbCst €ro MOHUTOPUHI, ecnu MALUWVEHT Haxogutcsa nog Hapko3om.

HekoTopble n3 MALUVEHTOB MOryT ucnbITbiBaTb peakuuy knayctpohobum, YTo AO/MKHO cTaTb NPeaMeToM 06CyX-
AeHusa ¢ HuMm nepef Hadasiom MATHUTHO-PE3OHAHCHOIO OBCNEAOBAHNA.

6.8.2, nepeuncnexune dd), Ype3mepHble akyCTUYECKME LUyMbl

HopmaTtuBbl AN 3alMTbl NPOTUB MOTEPU CAyXa OT NOCTOSAHHOTO BO3AENCTBUSA, BbI3BAHHOMO AO/TOCPOYHBIM NPO-
dheccuoHanbHbIM Bo3aelicTBmem. LLinpoko npuHATbIi npeaen — 90 aAb (A) cocTtaensAn B cpefHem 6oee Yem 8 U B fAeHb.
[nsa Bo3aeiicTBuii MeHbLUe YeM 8 Y B ieHb Npejen MOXeT 6biTb yBenuueH Ha 3 4B B 2 pa3a MeHbLUel NpofoIKUTENBbHO-
CTW. Kpome TOro, B HEKOTOPbIX CTpaHax YCTaHOB/IEHO, YTO MpW eXefHEeBHbIX YPOBHAX BO3AelicTBuA Bbilwe 85 ab (A)
[OO/MKHbI 6bITb MPUHATLI COOTBETCTBYOLWME Mepbl (3). [4]. 3ToT cTaHgapT TpebyeT, uTobbl MHCTPYKUWK MO 3KCANY-
ATALNN yka3anu Hannume 3awmtbl cnyxa MALMEHTA, korga MP-OBOPYAOBAHVIE cnoco6bHo co3fjaBaTb MHTEHCUBHBII
wym. LLlymOoBO/ ypoBeHb, Bbllle KOTOPOro npuvMeHseTcs 3TO TpeboBaHue, nonyvyeH u3 uucna 85 A6 (A), kak
N3NI0XEHO Bbllwe. lMcnonb3yemas koppekuus: + 9 Ab npvmeHeHa, NOTOMY YTO MPOAO/HKMTENbHOCTL BO3AElCTBUA
cocTasnseT ToNbko 14; + 5 A6 npumeHeHa, NOTOMY YTO BO3elCTBME NPUMEHEHO OAHOKPATHO, a He exeaHeBHO. BTopas
KOppeKunsi MOXeT ObiTb BBefleHa MO CpaBHEeHMIO C 3amevaHueM Kpaiitep [5]. kOTopoe ycTaHaB/iMBaeT, YTO pPasyMHO
npeAnonoXuTb, YTO MOCTOSIHHOE M3MEHEHWE aKyCTMYecKoro nopora B NPoeccroHasIbHbIX BO3AENCTBUSX, NPOMNOPLMO-
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Ha/IbHO MOJTHOW LUYMOBOI 3Heprm no Bcemy AuanasoHy. COBOKYMHOCTb YPOBHEN 3BYKOB, Bbille KOTOPbIX TpeGyeTcs
3awmra cnyxa gna NAUMEHTA:

8506 (A)+9aB+5a6 =99 a5 (A).

TpeboBaHWe BakHO, NOTOMY 4TO coBpeMeHHoe MP-OBOPYOBAHWE MOXeT Npov3BECTM LUYM. BO3LENCTBYIOLLNIA
Ha MALIVIEHTA, ypoBeHb KOTOPOrO HaMHOro Bbiwe, Yem 99 ab (A). Xiopu u gp. [6) HegaBHO caenann coobLueHne
0 3HayeHusax yposHeli o 115 gb (A). MP-OBOPYAOBAHWVE rnoxeT NpoM3BecTV LWyMbl C LUMPOKMM CMEKTPOM 4acToT,
COCPefOTOYEHHbIM NPUGAN3NTENBHO 0KOMO YacToThl 1 kly [7]. OpHako, napameTpbl MoOLWHbIX PAAVEHTHbLIX
B/IOKOB B HoBoM MP-OBOPYAOBAHWA moryT npuBecTu Kk 60/1ee BbICOKMM YPOBHSIM LUyMa Tak e Kak 6onee
BbICOKMM YacToTam [8] (M. Tawke NyHKT 26). OcnabneHne ypoOBHSI Luyma OT MCMOMb30BaHUA MNPUKIAAKONA 3awyTbl
cnyxa (MaHXeTbl yxa Unu 3arnyLikm Ans ywei) oo6bl4Ho Haxogutea B npegenax oT 25 go 30 ab ana 2 k. CnyvaiiHoe
onTUMasibHOE UCNOMb30BaHUE WK OTCYTCTBME 3alUWTbl C/lyXa He SIBISeTCA OCTPoi npobnemoit 6e3onacHocTV Ans
6onbwuHcTBa MALIMEHTOB (9]. MpoaomxuTensHOCTb TUMMYHOTO BO3AENCTBUA ByaeT MeHee 1 4. U TUMUYHBIA YPOBEHb
lwymMa B 60/bLIMHCTBE CKaHepoB — MeHee (5— 10 b) MakCyManbHOro 3HauveHus, KOTopoe CrMoCO6HO MPOW3BECTU
MP-OBOPYAOBAHWE. OgHako 4TO-TO MOXET 6bITb HenpaBwuibHbIM B MP-OBOPYLOBAHWI. KoTopoe MOXeT npoun3se-
CTW OYeHb BbICOKVE YPOBHU LyMa. Kpome Toro, fo/MKHa 6biTh MPMHSATA BO BHUMaHWe cuTyaums, B koTopoi MALIIEHTY
JatoT aHecTe3uo. B aToM c/iyyaB C/lyx0BOe BOCNPUATME MOXET 6bITb HE3((EKTUBHBIM UM HAMHOTO MeHee adhdekTms-
HbIM. Yyem ans MAUMEHTOB B 06bIYHOM COCTOSIHUM CO3HAHWSA, U3-3a PacCabnAoLWero BAMSHUS HApPKOTUKOB Ha MYCKY-
nbl cpegHero yxa [10]. B UHCTPYKL MO 3KCITYATAUNW gomkHa 6bITb Nog4yepkHyTa HE06X0AUMOCTb OCTOPOXHOTO
MCNO/b30BaHNA 3aLLMThI yXa. 0CO6EHHO B B BbILLEONVCAHHON CUTyaLnn.

6.8.2. nepeuncnetnue ee). OBJIACTb KOHTPONIMPYEMOI O AOCTYMA

OBJIACTb KOHTPOJ/IMPYEMOIO AOCTYMA pomkHa 6biTb 060pyAoBaHa COOTBETCTBYOWMMU NpeaynpeanTesb-
HbIMW 3HaKaMu, MapKMpOBKOW, GapbepamMun U T. A. B LUENsX 06ecnevyeHns KOHTPO/SA 3a BO3AEWCTBUEM CU/IbHbIX
MarHWTHbIX NOMeR Ha UL, ¢ MeAULMHCKUMU UMNIaHTaTaMn 1 ANs NpefoTBpaLleHVs nonajaHns B 30HYy MarHuta npeg-
METOB 13 (DeppOMarH1MTHbIX MaTteprasioB (CM. TaKkke NOACHEHMS K NoAnyHKTamu 6.8.2. nepeuncneHue jj). n 6.8.3, nepe-
yncnenve bb3.

1) Cuna NpUTSXEHNS 1 BpaLLaOLLIMA MOMEHT heppoMarHUTHbIX MaTepuasnos.

MpumeyaHune — Hacrosee nepeymcneHne oTHocuTcs K 3oHam BHYTpu OBJIACT KOHTPOJ/IMPYEMOIO
OOCTYNA.

Bce MarHuTbl OKpYXeHbl MarHUTHbIMW NOAAMU paccesHus. OCHOBHbIM Tpe6oBaHMemM 6e30MacHOCTU ABNSeTCH
co3faHune ynpasasowmx 1 nsnyecknx nperpag 4ns npefoTBpalleHns cnyyaiiHoro BTarmBaHnsa oeppoMarHMTHOro tena
BHYTPb Mccnefyemoli paboyein obnacti. Kpome Toro, heppomarHuTHble Tena faxe He3HauuTeNbHbIX pa3MepoBs, nonas-
e no 6o NpuyrnHe B pabouyto 061acTb MarH1Ta, NCKaXKaroT NOCTOSiHHOE (OCHOBHOE) MarHUTHOE MoJie O4eHb BbICO-
KOV OAHOPOAHOCTU, YTO MOXET MPUBECTU K UCKAKEHWIO NGO NOMHON noTepe M306paxeHns. Mo3ToMy AO/MKHbI ObiTh
NpeanpyHATLI Mepbl A8 NPefoTBPaLLeHNs CyYaliHoro nonagaHnsa 3aTux Ten B pabouyto 06/1acTb MarHuTa.

MoTeHymnanbHyto onacHoctb ansa MALUVEHTA MoryT npefctaBnsaTb crefyowme cuTyaumm, Bbi3BaHHble B3avMoO-
feictBnem mexay (heppoMarHUTHbIMKU MaTepuasiaMn U MarHUTHbIM NOJeM:

- (peppoMarHnTHbIN 3aXUM unm ockonok B Tene MAUVEHTA, nepemeljascb UM noBopaymBasicb, MOXET noBpe-
ONTb OKpYXatoLne TKaHu:

- BHELWHWI He3akpenieHHbI npeaMeT 13 heppoMarHiTHOro Matepuana, NpUTAHYTLIA MarHUTOM, MOXET TpaBMU-
poBaTb MALMEHTA;

- 60/1blUAA (heppoMarHUTHasi Macca, BTArMBasiCb BHyTPb MarHuTe, MOXeT 3aTaHyTb MAUMEHTA, KoTopblii okaxeT-
C Mexzy Heli 1 MarHUTOM.

Cuna npuUTSHXKEHUs UM Bpallalowmii MOMEHT, AeicTByloLMe Ha heppoMarHMTHoe Teso B MarHUTHOM rorne,
Tem 6onblue, Yem 60/blIe MarHUTHas UHAYKUMS NONS U ero rpagueHT (HeOAHOPOAHOCTL), MarHUTHas BOCMPUUMYMBOCTb
BellecTBa, U3 KOTOPOro COCTOWUT Teno, ero mMacca. MexaHudeckne agpdekTbl 3aBUCAT Takke OT (hOPMbl U pasmMepos
npegMeTa. AHa/I0rMYHO, BpalLaloLLIMiA MOMEHT, AENCTBYIOLUMIA HA TENO B MArHUTHOM MoJie, 3aBUCUT OT TEX Xe 3HaYEHUN.
371 achheKTbl TakKe MOryT NPOsIBNATLCSA B OTCYTCTBUM KaKOM-M60 NpuTAriBatoLLeli Cusbl B NPaKTUYeCKkU NOCTOSHHOM
MarHuTHOM none. Teno Bcerga GyaeT MCMbITbiBaTb BpaLLatloLMii MOMEHT COOTBETCTBEHHO IMHUAM MarHWTHOrO Mons,
Torja Kak cuia NnpuTshkeHust 6yaeT BO3AelicTBOBaTb TO/IbKO B HEOAHOPOAHOM MarHUTHOM nosnie. Cunbl, BO3AeHCTBYOLLMe
Ha Teno, 3aBUCAT OT MarHUTHOW NPUPOAbl U NPOCTPAHCTBEHHONM CKOPOCTU U3MEHEHWS MONS, NO3TOMY MOME3HO YCTaHo-
BUTb HEOOXOAMMble MpeAynpexaeHns npefesioB 3Ha4YeHUit Nossi, 4Tobbl YyNPOCTUTbL M3MEPEHUSI B MOCTOSAHHOM fone.
3ameTHbIM 06pa3om 3Tv adhheKTbl NPOSABAAOTCA NPU MarHUTHOW MHAYKUMW NONs, npesbiwatowein 3 mThn.

B MATHUTHO-PESOHAHCHOM OBOPYOBAHWIW 1cnonb3yoT MarHnTbl CieAyoLLmMX OCHOBHbIX TUMOB:

- CBEPXNPOBOAALMNIA MarHwT;

- PE3NCTUBHbIA MarHuT:

- NOCTOSAHHBIV MarHuT.

Marsut ¢ caMoaKpaHMpoBaHWEM 3HAYUTE/ILHO OT/IMYAETCA OT MarHuTa 6e3 camoakpaHupoeaHus pacnpegeneHun-
eM MarHWTHOro nons paccesHus. CBepxnpoBosLiMe MarHnTbl 6e3 caMo3aKpaHMpoeaHUs U Pe3NCTUBHbIE MarHWTbl C
BO3AYLLUHbIM CEPAEYHNKOM COMIeHOMAA CTPEMATCS UMETb TO Xe pacrnpefesieHne MarHUTHOrO Mo/ paccesiHns, Kpome
3HaYeHW UHTEHCMBHOCTMU.
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MarHuTbl pasnnyHbIX TUMOB MOTYT 6bITb KNaccuduLMpoBaHbl B 3aBUCUMOCTN OT MPUTSHKEHUSA (DeppoMarHUTHbIX
mMarepuasios:

MarHuTbl 6e3 caMo3kpaHMpoBaHUA

MarHuT 3TOro T1na NMeeT caMmoe MPOTAXEHHOE MoJ1e PacCcesHUA U. KPOMe TOro, CO3AaeT LUMPOKYH 30HY pucka. Tak
KaK CKOPOCTb U3MEHEHWS MOJIA HU3Kas, BO3HUKaOLME 3HaueHna cun 6yayT MeHblue. /3-3a 6051ee HU3KOro MarHUTHOro
nons pesncTBHbIE MarHWTbl UMET NPOMNOPLMOHaIbHO MEHbLUYI0 06/1acTb PUCKa, YeM Y CBEPXNPOBOAALLENO MarHuTa.

MarHuTbl C camMO3KpaHMpoBaHMemM

MarHuWTHble NOMA paccesHUs HecTporve W, Kpome TOro, 30Ha pucka orpaHuyeHa. OAHAaKO M3-3a 3HAYUTENbHOro
rpagvieHTa nosns MakCMMasibHble 3HaYeHUsi CU MPUTSHKEHWUSA, CO3faBaemble MarHUTOM 3TOro Tuna, 6onblie, Yem y
MarHMToB 6e3 caMo3KpaHUpPOBaHUS.

MoCTOAAHHbIE MarHuTbI

O6nacTb nona paccesHus 6onee BCEro orpaHWueHa, W. Kak pesynbTar, camas MaseHbkas 30Ha pucka. OgHako
rpafveHT nonsa nmeet Gonbliuee 3HaveHne. CriefoBaTeslbHO, MMEETCA OMNaCHOCTb NPUTSXEHUA PeppPOMarHuTHbIX Mare-
pvanos B 30HY MarHuta, faxe npu mMasaoli MHTEHCMBHOCTU MONS paccesHus. B AoNOAHeHWe, NOCTOSHHbIE MarHWTbl
NpaKkTUYeCckn He MOryT BbITb pasMarH14eHbl, Torga kak MarHuTbl 4pYrX TUNOB MOTYT GbITb Pa3MarHuyeHb! Npy OTCYTCTBUK
3Heprum.

2) BosgeiicTBre MOCTOSIHHOrO MarHWTHOTO NOAs Ha Apyrue Npuéopsl.

Vcrnonb3oBaHve npepynpeaunTesnbHbIX 3HakoB U ycTaHoBrieHne OBJIACTU KOHTPO/IMPYEMOIO AOCTYMNA
Heo6x0AnMbl, YTOObI UCK/TIOUNTL BO3MOXHOCTb BO3AENCTBMSA MarHUTHOTO MONS Ha Aul, ¢ uMnaaHTaramMu. O6bIYHO Mar-
HWUTHOE none ¢ uHaykumeii meHee 0.5 MTN He cuMTaeTcst MOTEHUMAbHBIM VCTOYHVKOM MOMEXU, Hanpumep, ANs Kapau-
ocTumynatopos [11]. EBponeiickuii cTaHgapT EH 50061 [12] oTpaxaeT aT0T dakT ycTaHoB/eHMeM nopora B 1 MTh.

Ha pasfnnuHble 3/1eKTPOHHbIE YCTPOWCTBA, KOTOpble MOTyT HAaXOAWTLCSA B SIeHeOGHOM yupexaeHun (Hanpumep,
peHTreHoBCkue TPyOKM, 3NEKTPOHHO-/yYeBble TPYOKWN, CLUMHTUANSALMOHHBIE Kamepbl, doToyMHOXUTENn, YCUNNTENN
PEHTIEHOBCKOIO N30OBPAXEHWNSA), MoryT okasbiBaTb B/USIHUE MarHWTHblE NOASi C MHAYKUMel oT 0.1 go 5 mTn.
Mpn moHTaxke MAFTHUTHO-PESOHAHCHOIO OBOPYAOBAHUA B mecTax, rae MarHUTHOE Mosie paccesHus MoXeT
BO3/le/iCTBOBATH Ha ykasaHHOe Bbille 060pyAoBaHVe, NOTpebyeTCs yCTaHOBKA 3alMTHBIX 3KPAHOB, KOTOPbIE K TOMY Xe
orpaHuyat noceweHve OB/TACTA KOHTPOJ/IMPYEMOIO AOCTYMA. CnepyeT yNOMAHYTb Takue BUAbl 3M1EKTPOHHbIX
npubopoB, Kak TeNeBU3NOHHbIE CUCTEMbI, BUAEOTEPMUHALI, 060pYAOBaHNe A1 XPaHEeHUs WHOPMaLMN Ha MarHuT-
HbIX HOCUTENAX, KOTOpble NoyyaloT Bce 6onee LWMPOoKoe pacrnpocTpaHeHne B NeYebHbIX YUpexaeHnsX.

CoBpeMeHHble 3ekrpoaHuedanorpadbl 1 anekTpokapavorpadibl, kak npasuio, 4OCTaTOYHO MOMEXOYCTONUMBSI
1N MOryT mncnonb3oBartbcs 863 MAFTHUTHO-PESOHAHCHOIO OBOPYOBAHWA, HO KOMMbIOTEPHLIE CUCTEMBI, UC-
nonb3yloLme MarHUTHbIe CPeACcTBa HakomnIeHus nHdopmauum, MoryT UMeTb OrpaHUYeHns No UX MEeCTOPACTONOXEHWIO.
Ansa cTmpaHnsa HopMaLMN Ha MarHUTHBIX HOCUTENAX, TakMX Kak KpeduTHble KapTbl UM MarHUTHbIe NIeHTbl, TpebyeTca
[0CTAaTOYHO HM3KOB NOCTOsIHHOE mosie. CoobLuaeTcs o noporax Hwke 20 MTh.

Tak Kak Ha BbIX0g, (POTOYMHOXMUTENEW BAMSIOT 3HAYEHVE W OPUEHTaUMS MarHUTHOrO Nons, ycTpoictea, paboTa
KOTOPbIX OCOGEHHO 3aBUCUT OT (DOTOYMHOXMTENENR (Hanpumep, NpuHaanexatye K CUMHTUANALMOHHOW kamepe KOMMb-
I0TEPHbIX TOMOrpadyeckux cMcTem), MOryT NonagaTtb NoA BAVSHWE HU3KUX MarHUTHbIX Noneii. BbixogHble ycTpolicTBa
U HEKoTopble (DOTOYMHOXUTENN MOTYT MMeTb 3aLiuTy OT BO3AEVCTBMSI MarHUTHOTO No/s, HO 3aluTa OT MarHUTHOroO
nons 6obLUNX OTBEPCTUIA B CUMHTUNNALMOHHOW Kamepe 3aTpyfHeHa No pPas/inyHbIM NpUYMHaM.

3nekrposHuedanorpabl 1 anekTpokapamorpadbl MoryT ucnonb3oearbcsi B6m3n MP-OBOPYAOBAHWA. B nep-
BYIO OYepefib OCOGEHHO YyBCTBUTE/IbHbIE K NEPEMEHHBIM MArHUTHLIM NOSAM U flafiee — OTHOCUTE/IbHO HeYyBCTBUTE Tb-
Hble. OfiHaKo, KOMMYeCTBEHHOE 3HaueHune A0MKHO ObiTb obecneveHo N3FOTOBUTENEM anekrpoaHuedanorpados 1
3/1eKTpoKapamorpadios.

6.8.2. nepeuncnenue ff). KPMOFEHHbIE XXUOKOCTW U FA3bI

1) O6paLyeHne € XMAKAMU a30TOM U resimem

a) CBOWCTBa KPMOTEHHbIX XUAKOCTEN:

- Npy NONaZaHnN Ha OTKPbITbIE YYacTKW Tesia MOryT BbI3BaTb Ily60Koe 06MOpOXeHue (CM. NYHKT 2):

- HEe UMEINT 3anaxa;

- HernoxapoonacHsl;

- HETOKCWYHbI;

- NCMapuvBLUWIACA renuii nerye BO3ayxa;

- MPY 1cnapeHUn KOHAEHCUPYIOT BNary M3 Bosgyxa U 06pasyroT XON04HbIA TyMaH, KOTOpPbIA MOXeT pacnpocTpa-
HATbCS BOKPYr. TymaH, 06pa3oBaHHbIii MCNapsoLWMMEs a3oToM, GbICTPO OMyckaeTca K Mnosy.

Mpwn koMHaTHOIH Temnepatype 20 *C 1 1 XUAKOro renunsi Npyu ucnapeHnn obpasyet npumepHo 750 N razoo6pasHo-
ro renus, a 1 n xuakoro asota npumepHo 700 n razoo6pasHoro asoTa.

b) OnacHOCTU, CBA3AHHbIE C KPUOTEHHBLIMU XUAKOCTAMMN

Mpu HenpaBWbHOM 06paLLEeHUN C XUAKAMK a30TOM U reiMemM MOryT BO3HUKHYTb OMAcHOCTU:

- 06MOpOXeHWS:

-yayubs:

- KOHAeHcauuu kucriopoga.

OnacHocTb 06MOpPOXeHNa

Mpu obpalieHun C XUAKMMM a3oToM W renvem cnefyet n3beratb nMonagaHvs 3aTUX XUAKOCTEN Ha OTKpPbITble
yyacTku Tena, ocobo cnefyet 6epeyb rnasa.
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Yaywee

YTeuka razoo6pasHoro asoTta Wam refins B 3aKpbITOM NMOMELLEHUM NPUBOAUT K BBITECHEHWIO KMCNOPOAa U3 BO3fy-
Xa. YMeHbLUeH/e KOHLeHTpauum kuciopoga Ao 17 %—18 % un Hwke MOXET Bbi3BaTb yaylube. Mo3aTomy paboTa ¢ aTumm
XNagareHTamy paspeLlaeTcs TONbKO B XOPOLLO BEHTUIMPYEMbIX MOMELLEHUAX, TPaHCNOPTUPOBaHME COCYA0B C XUAKUMM
a30TOM U reqiveM B UGpTax paspeLleHo TOMbKO NPU YCI0BUM, YTO OHWM XOPOLLO NPOBETPUBAIOTCS.

Ecnun o6nako asota unm renuns nonagaeT B NomelleHne 415 NPOBeAeHNs NCCNef0BaHNi, pekoMeHayeTcs Hemes-
NIEHHO 3BaKyupoBaTb M3 Hero ntogeil. Mocneaylowmii BXod B 3TO NOMELLEHNe A0/MKEH ObiTb paspeLleH ToNbko nocne
COOTBETCTBYIOLLIE/i MPOBEPKM, KOTOPasi MOKaXKeT, YTO COAepXaHune KUCI0poAa B BO3JyXe AOCTATOYHO BbICOKO.

KoHgeHcauusa kucnopopa

TemnepaTypa NoBepxHOCTU COCYA0B C XUAKMMU a30TOM W refiueM B ClyyaB aBapuiiHOro yxyALleHus Tenaons3ons-
LM MOXET CTaTb KpaiiHe HW3KOM, YTO BbI30OBET KOHAEHCALMIO HAa HUX KMC/IOPOAA UK o6oralleHne KMC/IOpoAoM Bo3gyxa
B6/1M31 COCYA0B. 3TO MOBbILLAET ONAacCHOCTb BO3HMKHOBEHUA Noxapa. Ecnun psgom ¢ aTuMm cocyjamy HaxoguTes cmas-
Ka, Macnio Wau Apyroi ropounii Matepuasn, yTeuka wim aBapuitHoe ncnapeHne KpPUOTeHHbIX XUAKocTell N cBA3aHHoe ¢
3TUM rNyboKoe OxaxAeHNe NOBEPXHOCTEW COCYA0B MOryT MPMBECTM K 06pa30oBaHMI0 NMOTeHLMasibHO roproyeii cmMecun B
pesynbTare OXWKEHUA BO3Ayxa W MOBbILWEHWNSA KOHLEHTpaLUn KUCIopoaa.

c) 3awwuTtHas ofdexga

Mpy BbINOAHEHUN NOGLIX PABOT C XMUAKAMU a30TOM W rennem nepcoHan Ao/mKeH ObiTb CHabXeH cpeAcTBamu
NHANBMAYANbHOW 3auTbl. OHU BKIHOYAOT B ceba:

- 3alMTHblE pyKaBuLbl (HM B KOEM C/ly4aB He nepyarku);

- 3alWTHbI KO3bIpeK ANa Nnua;

- nabopaTopHble xanatbl (U3 X/10MKa UK NbHA);

- 3aLUMTHYI0 06YBb.

2) Mepexop, B HopMasibHoe cocTosiHne KBEHY

Mepexos cBEPXNPOBOAALLE 06GMOTKM C TEKYLLMM MO Heil 3NeKTPUYECKUM TOKOM B HOpMaslbHOe COCTOsIHME SiBNS-
eTcsi aBapuiiHON cuTyaumeii, KOTopasi MOXeT BO3HWKHYTb SIM60 Npu HELOCTATOYHOM OX/TaAeHUM 06MOTKM (Hanpumep,
13-3a NOHMKEHVS YPOBHSA XWAKOIO rennst B KpuocTaTe Hke npefesbHO A0MYyCTMMOr0), M0 13-3a BbI3BAHHOTO KaKoli-
MB0O NPUYMHON YBETMYEHUS CUJIbl TOKA BbILLE YCTAHOB/IEHHOVA.

Mpn nepexofe CBEPXMPOBOASALLEIO MarHuTa B HOpMaslbHOe COCTOSIHWE IHeprusi MarHUTHOro nons npeobpasyert-
CA B TEN/IOBYI, YTO NPUBOAUT K BGbICTPOMY BbIKUMAHUIO XMUAKOTO renna. py 3TOM 3@ HECKOSIbKO MUHYT MOXeT
obpasoBaTbcs 0T 104 A0 10® 1 ra3006pa3HOro rennst OUeHb HW3KOW TeMnepaTypbl, YTO COMPOBOXAAETCA CefyoLwmmm
ABNIEHNAMMN:

- obpazoBaHMeM B 30He, MPUMbIKAIOLLEN K MarHMTy NAOTHOrO TymaHa U jaxe BbiNafeHneM CHera BCefcTBue
KOHAEHCAaLMN 1 NepeoxnaxaeHns napos BOAbl U3 BO3AYyXa;

- rNy60KUM oxnaxaeHneM 06bLEKTOB B6/IM3N MarHnTa, Y4TO MOXET Bbi3BaTb 0OMOPOXEHWE Npy NPUKOCHOBEHUU
K HUM.

- BbITECHEHMEM KWC/I0pOAa BO34yxa rasoobpasHbiM resieM, CHKEHUEM KOHLeHTpauuy Kucnopoga BhioTb A0
YPOBHEN, HEe COBMECTUMbIX C XM3HbIO.

3) 3anuBka XuaKoro renvs

[na noafepxxaHns HOpMasibHOTo YPOBHSA XUIKOIO refivs B KpuoctaTte C Lenbio NpefoTBpaLLeHns nepexosa ceepx-
NPOBOASALLEr0 MarHuTa B HOpMasibHOe COCTOSHE HEOBXOAMMO PerynspHO f06aBNSATL B KPUOCTAT XUAKME a30T U refnii.
Mpu npoBegeHWK 3TUX onepauyunii He06XOANMO YUUTLIBATL OMACHOCTW W NPUHUMATL Mepbl MPEeA0CTOPOXHOCTY, OMUCaH-
Hble Bbiwe. OT 10 % A0 30 % XWAKOro renivst MOXET NepexoanTb B ra3006pa3Hoe COCTOSHME Npu NPOBEAEHNN HOPMaslb-
HOVi MpoLiefypbl 3a/IMBKN.

6.8.2. nepeuncnerune gg). PEXXIMbl PABOTbI

(Cm. nosicHeHusa k 51.103).

6.8.2. nepeuncnenune hh), n 6.8.2, nepeuncnenne kk) MoctosHHOe marHuTHoe nose

MocToAHHbIE MarHuTHble Mons, ucnosb3yemble B MP-OBOPYAOBAHWW. u“MelOT 3HayeHuss nNpubansuTensHo
ot 0.02 go 3.0 Tn. 3OkcnepuMeHTaslbHble eAuMHULbl B HACTOsLLee BpeMs pacnonaratTcsa B npegenax o 10 Tn. B 1o
BpPeMSs KakK NOCTOSIHHbIE MarHuTbl Y MarH1Tbl, UMetoLLMe CONpPOTUB/IEHNE, UCMOMb3YIOTCA B HekoTopoM MP-OBOPYJOBA-
HVW. Hambonbluee Kommepuyeckoe ucnonb3oBaHne umeet MP-OBOPYOBAHUE co cBepxnpoBOAALMM  MarHUTOM.

B cBepxnpoBosLeM MarHiTe NOCTOsHHOE nose napasienbHo ASIMHHON ocu Tena. B HekoTopom MP-OBOPY[O-
BAHWW. cHabxeHHom MATHUTHbBIM MNMOIEM, HanpaBneHne NOCTOSIHHOTO MarHUTHOrO Mos NepneHAnKYNSpHO K A/INH-
Hoii ocn MALIMEHTA.

MarHuTHOe nosne, KoTopoMy 06bl4HO noasepraetca MAUVEHT, orpaHnumBaeTcs onepawlyoHHOlM MoeBOi cunon
MarHuTa. B TexHuyeckom nvcte cneumdumkaumm B COOTBETCTBIM ¢ TpebosaHmamu N3rOTOBUTENA no 6.8.3. nepeuncne-
Hve bb). MOXeT ObITb OTMEYEHO, YTO [/19 HEKOTOPbIX MarHWTOB BbIXOAHOE None marHuta 6biBaeT Bbille, Yem pabouee
nosie MarHura.

B HekoTopbIx cnyyasx pabotsl ONIEPATOP MoXeT noagepratbcs BO3A4eACTBUIO MOCTOAHHOrO MarHuTHoro nonst MP-
OBOPYJOBAHWSA. B 4aCTHOCTM MarHMTHOrO nonsi paccesiHusa. Bnvanue Ha OMEPATOPA nepemeHHoro nons éygert
ype3BblyaliHoO He3HaunTesNbHbiIM BHe MP-OBOPYJOBAHWA. HeT HUKaKoro 3KCNepUMEHTa/IbHOMO MU TeopeTUYecKoro
OCHOBaHUA A1 COBOKYMHbIX Buonornyecknx aheKkToB Ha Mojeid, NoABepraoLmnxcs BO3AEHCTBMI0 NOCTOAHHbIX WK
nepeMeHHbIX MarHUTHbIX MOseN.
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MoTeHunanbHbie MexaHn3mbl 415 6MoadhekToB

Cuna, BpaljaioLmii MOMEHT U NPOXOANMOCTb

B0O3MOXHO, camblii CyLLECTBEHHbIN MexaHusm ana MP 6rnoadihekta — pakeTHass onacHoCTb. PeppomarHuTHbIe
06bEKTbl UCNbITLIBAIOT NEPEBOAHbIE CUMbI, KOTOpble MPUTArMBAOT WX K BbICOKUM 06/1acTAM  MarHUTHOro nonst B
MarHuTe [15]. 3Ta cvna 3aBUCUT OT MPOAYKTa MOCTOSIHHOW CWJIbl MarHUTHOTO MOJIA U MPOCTPAHCTBEHHOIO rpaaneHTa
CU/Ibl MarHUTHOro nons. OrpaxaeHHble MarHUTbl HU3KOM 061acTu B OnpeAeeHHbIX NPOCTPAHCTBEHHbLIX MECTOMNOsIoXe-
HUAX MOTYT MPOU3BECTU GOMbLUME MarHUTHblE rPafneHTbl, YeM BbICOKas 06/1acTb HE3KPaHMPOBAHHOIO MarHuTa [16].
PesynbTar cOCTOUT B TOM. YTO Takme orpaxaeHHble HU3KO-MOoIeBble MarH1Tbl MOryT NPOSiBUTL 60O/bLUME CUAbI Ha heppo-
MarHuUTHbIX 06BbeKTax, YeMm Aaxe HeaKpaHWpOBaHHbIE BbICOKO-NOMEBbIE MArHUTLl B OMNpefefieHHbIX MEeCTOMNOMOXEHNSAX
[16]. PakeTHas onacHOCTb TpebyeT 06yyeHus nepcoHana.

[vamarHnTHble 06BEKTbI UCTbITLIBAIOT MEPEBOAHbIE CWUMbl, NPUTATMBAKOLLME UX K HU3KUM 061aCcTAM MarHMTHOrO
nonsa ganeko ot maruuta [15], [17]. [18]. Boga sBnseTca cnabo gnamarHuTHON. YeHo v MBacaka [17], [18], nokasanu, uto
B nosie 8 TN Masoro MarHuTa Bofa MOXeT ucnbitatb cuny go 30 % cunbl rpaButayun. 3ta cuna 3actasnseT BoAy
0TAENATbCS B OAHOPOAHOV MoneBoit o6nactu marHuta. B nepBoM nNpubankeHuu, CBEPXNpOBOAMMOCTb COMEHOMAOB
MarHuToB, mcnosnbdyembix B MP-OBOPYAOBAHWN, MoxeT 6biTb NpuHSATa Kak napa enbmronbua. MNpegnonaratoT, UTo
napa Menbmronbua uMeeT paguyc R M 4YTO NOCTOSHHOE MarHMTHOe nosie B LieHTpe napbl KaTywku sensetcs BO.
PaccmartpvBaloT 06beKT, BOCMPUUMUMBOCTb KOTOPOrO Y. NAIOTHOCTL — P. YCKOPeHue rpasuTaumn 6yfeT 4. npoxoau-
MOCTb CBOGOJHOTO MecTa 6yaeT M T — ocb napbl MenbMmronbua. MakcuManbHOe YCKopeHve a (HOpMasiM3oBaHHoe
K YCKOPEHMIO), KOTOPOE O6BEKT AO/HKEH WCMbITATbL B MArHUTHOM Mosie napbl enbmMronbua paguycom R. MOXeT 6biTb
BbIPaXEHO Kak

MoPg'dzd MoPgff R )m (BB.1)

MOXHO nokasaTtb, YTO NMKOBas cuia OT KaTywku [enbmronbua pasHaeTca zIR = 0,787 (Npu NpuHATUW, 4TO
LEHTP napbl coOTBETCTBYET z = 0). YeHOo Ccoo6WwWI, 4TO MakcMMasibHblli  npogykT cunbl (B dBIldz) ero manoii
cuctembl 6611 400 T2mM B =75 MMm. [pn npumeHeHun Mogenu enbmronbua paguyc napbl Fenbmronbua A0mKeH

6bITb R =2/0.787 = 0.075"0.787 = 0.095 1 makcumasbHbIi NpoaykT cunbl — B dB/dz =0.569 E&IR =381 T2/m (MeHbLUe
yeM 4.7 % HecooTBETCTBMSA).

OdpdhekT «Mouces» YeHo 6bin cobnogeH B Hebonbwom (0.05 m). 8 Tn marHute. YpaBHeHue (BB.1) nokasbisaer,
4YTO BOAA, KOoTopas sABnAseTcs AnamarHeTukom (X = -9.05-10-* u nnotHocTb = 1000 kr/mM3), ucnbiTaeT yckopeHue
npnénuanTenbHo 30 % rpaBUTaLMOHHOMO YCKOPEHWS.

YeHo Takxe Hawen Apyrve ToHkue 6uonornyeckue apdektbl [19]. cBA3aHHbIE C CUMOIA, NPOVN3BEAEHHON MarHu-
TOM. YpaBHeHue (BB.1) npefckasbiBaeT, 4To cuna (U, No-BUAMMOMY, 6uonorunyeckve adpdekTbl) OT MarHiToB, Noao6-
HbIX MarHutTam enbMrosibLua (MarHuTbl TUna CoMIeHoMA), 3aBUCUT OT KBagpara CU/ibl MarHUTHOTO Mosis U 06paTHO Mpo-
nopuuoHanbHa paguycy addekTvBHOM napbl [enbmronbua. MpuHumatowme MAFHATbI BCEFO TENA wumetot
[eNbMro/ibL-3KBMBAJIEHTHBIV paanyc 1 M, B TO BpeMs Kak npogykt cuibl MAFTHUTA BCEFO TEJIA ¢ 4 Tn — Tonbko 4 %
marHuta YeHo. Tak. B MAIMHUTE BCEFO TEJIA c 4 Tn Bofa [0/XHA WUCMNbITaTb YCKOpeHue npubnusntensHo 1 %
rpasutauum.

OueHb KOCBEHHbIN, HO BaXXHbI MexaHu3m 6unoadpdhekTa cBs3aH ¢ (heppoMarHUTHbIMU 06 bEKTaMM, BKIHAOLLMMU
B cebs kapAnocTUMyNATopbl. KapAnocTuMynaTopbl MOTYT VMeTb heppoMarHUTHbIe pesie Bbik/llouaTesneil, KoTopble npu-
BOAATCA B AeliCTBME MarHUTHbIMW NONSIMU B HECKO/IbKO raycc [16]. OnpegeneHHble NpoLecchl, WYyHTbl, BUHTbI U Apyrie
MMMaHTaTbl MOTYT WCMbITbIBATH BO3JEACTBME CU/bl B MOCTOSIHHOM MarHMTHOM nosie. Heobxoavmo npegycMoTpeTb
HeobXxoauMble Mepbl, YTOObI rapaHTupoBaTb 6e3onacHocTb Takux MALIMEHTOB. Mepep n3BneveHveM eppomarHut-
HbIX 06BEKTOB A0/DKEH ObiTb WAEHTUVLIMPOBAH APYroii KOCBEHHbIA, MOTEHLUMasIbHbI MeXaHW3M onacHoCTW. 3TOT Mo-
TEHUMaIbHbI MexaHn3M ONacHOCTU BK/IIOUaeT B Ce651 TEHAEHLMIO HACBILLEHVSI MarHUTHLIX SiAep B TpaHccopmaTopax u
HEKOTOPbIX NPOBOJAHMKAX B MPUCYTCTBUM BbICOKVX MOCTOSIHHLIX Moseil. O6opyoBaHme, cojepxallee Takne MarHUTHbIe
Aa4pa, MOXeT 6blTb MOBPEXEHO U NpekpatuTb PyHKUMOHMpoBaHWe. Eciu Takoe o6opyfoBaHne KOHTPoAMpyeT wumm
NoAAEPXNBAET XN3HEHHO BadKHble (DYHKLMW, TO HaCbILEHHOCTb MarHUTHbIX AAEeP MOXET Bbl3BaTb CYLECTBEHHbLIE MO-
TeHumnasbHble puckn ans NMALVEHTA.

DneKkTpuYecKn NpoBoAsLME OO6BEKTbl, B TOM YKC/e C OTHOCUTE/IbHON MPOXOAUMOCTbIO, 6M3KOI K efuHuLe,
MOTYT 6bITb BOCMPUMMUMBLIMU K MEXAHUYECKUM CuaM AeMnupoBaHns. 3TN CUbl BOHUKHYT, €CNN ABIKEHNe 06bek-
TOB COKPATWUTCS MOMEPEK MarHUTHbIX JIMHUIA Cuibl. MOTOKM, NPON3BEfEHHbIE B MPOBOAALLMX 06bEKTAX, COrMacHO 3aKoHy
NeHua [20] npoun3BeAyT MarHUTHbIE MOMS, KOTOPblE HAarnpas/ieHbl NPOTUB NOCTOSHHOIO MarHUTHOTO NOAA U yMeHbLIaloT
ABuxeHvie. CKopocTU NPOBOAMMOCTN HepBa, NepemeLlalolmecss OPTOroHasIbHO B MOCTOSAHHOM MarHMTHOM MoJie, UCbI-
TaloT cubl JlopeHua B OPTOroHasIbHbIX Hanpas/eHNsX K MOCTOSAHHOMY MOS0 U K BEKTOPaM CKOPOCTU. 3TOT MexaHu3Mm,
adhchekT Xonna, Mor 6bl BMATL Ha NPOBOAMMOCTL Hepsa [21]. MOoCTOAHHbIE MArHUTHbIE MO MOTYT B/IMATL Ha BPeMs
pacnpocTpaHeHus noTeHuuana AeicTBUA BH3 BO/IOKHA HEPBA, U3MEHsI NyTW NPOBOAUMOCTU U YAesbHble COnpoTuBe-
Hua HepBa [21]. Tun usmMeHeHns 3aBuces Gbl OT OpUEeHTaLMK BOJIOKHA HepBa OTHOCUTE/IbHO MOCTOSIHHOTO MarHWTHOroO
noss v CUbl MarHUTHOro nons. faxe 10 % M3MeHeHWi HenoNsapHbIX CBOWCTB HepBa NoTpe6oBa 6bl CUMbI CTaTUYeC-
KOro MarHuTHoro nonsa 24 Tn [21].
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Bbi3BaHHblE 3n1€KTPUYECKME MONA

3apshkeHHble HOCUTEeNN, Takme Kak MOoTOK KPOBM, NepemMeLLaroLmniics B MOCTOSAHHbLIX MarHUTHbIX MOMISX, BbI3bIBAIOT
nonepeyHble HanpskeHusa [22]. HanpskeHus V. Bbl3BaHHble MarHeTornapoAMHaMmmyeckum addekTom, MoryT 6biTb
nosly4eHbl MyTeEM WUCMONb30BaHUA cwunbl JSlopeHua F. 3T1a cuna, nNpu  pasfeneHnn Ha anemeHTapHble  3apagbl q.
BbIpaXaeT nonepeyHblie afiekTpudeckmne nonsa. Ecnm gmametp KpoBeHOCHOro cocyga D. cKopocTb KPpOBOTOKa AU B —
Yron Mexay BeKTOpOM CKOPOCTW U CTaTUYeCKMM MosieM, TO Mo 3akoHy JlopeHua uMeem (CM. pucyHok BB.1)

y =£& =p.BO.bIN(E). (B2

3aKkoH nHAaykumn dapafes CBA3bIBAET Bbl3BaHHOE HarpsKeHWe CO CKOPOCTbI0 M3MEHEHMSA MOoToKa uvepes
o6nactb A. TloToKk — VHTErpasl TOYEeYHOro MnpoAykTa Cwuibl MarHWTHoro nons B no obnactn. B crartmueckux
MarHUTHbIX NOSIAX nepneHankynapbl obnactu OO/DKHBI U3MEHATLCA CO BPEMEHEM |. B pesy/ibTare co3[aloTCs Bbi3BaH-
Hble HanpsxeHus V:

(BB.3)

[bixaHne, cepgeyHble CMELLEeHUS U MOTOKW KPOBM MOTYT BbI3BaTb CO3JaHME 3/1EKTPUYECKOTO HanpshKeHns
B Tene. OAHO M3 NPOABNEHWA 3TUX BbI3BaHHbLIX HanpshkeHuid (hopmyna BB.1) — BO3BbileHUe «[» B YacTV BOSHbI
3/1eKTPOKapAMOrpaMmbl Ha BbICOKUX CTaTUYECKUX MOJIEBBIX YPOBHAX [23]. B TeyeHne cucTonbl NnepemeLlatoLLeecs cepgle
1 NOTOKW KPOBM BbI3bIBAIOT HanpshkeHne Tena 6/113Koe K aMnanTyge U psgom ¢ BpeMEHeM CepAeqHOro Lykaa BOSHbI
«» [23]. ABMXeHNEe CTeHKN FPYAHOI KNeTKN B TeUeHWe AbIXaHUs B CTATUHECKUX MarHUTHbIX MOJIAX BbI30BET MasleHbKue
HanpskeHusa B Tene. LleHk [24] cBsi3an ronoBOKPYXEHWE, UCMbITaHHOE NepcoHasnom, paboTaroLwyM OKOMO BbICOKMX
MarHWTHbIX MOJiei, C AaBfeHeM, NPOU3BEAEHHbIM B MOAYKPYI/IbIX KaHaNax BHYTPEHHErO yxa. Bbi3BaHHbIM ABVDKEHNEM
3M1eKTpUYecknx obnacrein.

JInHna anekTponepegayn 6uoadcpexktos u MP

HW3koypoBHEBbIE NOCTOSIHHbIE W AMHAMWYECKME MarHUTHble NONS, CBA3aHHblE C NMHUAMW 3nekTponepesaun,
UrpatoT onpejesieHHyo posib B BO3HUKHOBEHUW paka, 3Ta npobriema HefasHO nprobpena 60/bLUy0 [MTacHOCTb. dnuae-
Muonoruyeckne nccnefoBaHnsa apekToB noaBepraHns NOCTOSHHbBIX XUTENe BO3AeNCTBUAM NUHUIA anekTponepesay
c Tokom B 50 v 60 Iy nokasasm Hanmnune [OMOSTHATESIbHOTO pucka BO3HWKHOBEHUS 3abo/ieBaHuii pakoM B AEeTCKOM
BospacTe [25] — [31]. OgHaKo cTaTucTMYeckoe 3HauYeHne NoyyYeHHbIX AaHHbIX 6bl10 cMellaHo. MprubanM3nTenbHO Nonio-
BUHA WCC/efoBaHUi B3pOC/IOrO HaceneHus, NoABepratoLLerocs Bo3AelCTBUAM NNHWIA a/1eKkTponepead, noAaTeepania
aphekTbl BO3AENCTBUSA. BMecTe ¢ TeM. TONbKO OAHO UccnefoBaHne NoATBEPANIO cTaTucTuyeckoe Bosgeicremne. pyrue
nccnefoBaHnst He Nokasasim HUKakux addekToB. Bbiav nMpoBefeHbl HECKOIbKO MccefoBaHuUi NpoghecCcMoHabHOro
BO3AeicTBMA nonamu TokoB 50 — 60 Iy, [25]. [32] — [36]. CHOBa pe3y/bTaTbl OKa3aIMCb CMEeLLaHHbIMU 1 onpeseneHbl
Kak cTatucTuyeckoe 3HauveHvie. 3TU UCCnefoBaHNs yCTaHaBIMBAIOT, YTO MW/IIUTayCCOBCKME MOJIA HUXKE, YeM Te, KOTO-
pble MMeKT ecTecTBEHHOE MPOUCXOXAEHWE, BbI3blBaOT 6M03hdekTbl. KONMUeCcTBEHHO-MHTYUTUBHAA r1noTesa u cme-
LIaHHbIe 3KCMepuUMeHTaslbHble pesysbTarbl HefasHO npusesn bepHxapga [37] K BbiBOAY, YTO HEOOXOAVMbI [OMNOSHU-
TefbHble UCCnefoBaHns, YTo6bl PasbACHUTbL 3TOT BOMPOC. ECTb BaHble pasnuuns mexay noasepraHvusiMu Bo3ge-
CTBWIA NVHWIA anekTponepeay W MOABEPraHMAMU BO3AEWCTBUIA, C KOTOpbIMM CTaskvBaioTca B MP. OgHO u3
pasnuuunii — T0. 4To MP MarHuTHble NOoMs ABAAIOTCA CTAaTUYECKVMW, B OT/IMHME OT NOMel NNHUM 3nekTponepesadyn
C TokoM 60 Iy, [jpyroe oT/inune — OTCYTCTBME KOMIMOHEHTA 3/1EKTPUYECKOrO MoJISA, CBA3aHHONO ¢ MP NOCTOSAHHbLIM Mar-
HUTHbIM nonem. [pefanoxeHHblli MexaHu3m ans  6moadpekToB MO0 AONONHUTENBHOW HWU3KOM YacToTbl (AHY)
BK/IOYAET B Ce6A pe3oHaHC LMK/IOTPOHa MOHOB kasibLys [38]. Takoli MexaHu3M npefnonaraeT kak MarHUTHoe rfose
(koTopoe MOXeT ObITb AUHAMUYECKUM), Tak U OPTOrOHasIbHOE 3MEeKTPMYecKoe Mnose, M3MeHsLeecs B YacToTe peso-
HaHca LMKIOTPOHa, BO3MOXHO, KasibLms. YactoTa pe3oHaHca LUMKIOTPOHA A/19 MOHOB Kasbumsa — 38.4 T'u/lc. 3emns
MMeeT CUNy MarHMTHOro nons npuénuautensHo 0,2 'c yactoToit 0.5 My, dnekTpuyeckoe none yactoroit 60 My noTpebo-
BaU10 Obl OPTOroHasIbHOE MarHWTHoe nosie cunoii 1,56 'c Ans pesoHaHca LMKI0TPOHA MOHOB KaslbLms. Takas KomMouHa-
LMSt 3NEeKTPUYECKUX U MarHUTHbIX Moseli MOXeT NPOU30INTM OKOMNO NUHWIA anekTponepegay. B mariutax 1.5 Tn optoro-
HaslbHOEe 3anekTpuyeckoe none B 576 kI'y TpebyeTcs AN pe3oHaHca UMKIoTpoHa. Pe3oHaHcHaa yactota B MP-OBOPY-
OOBAHUW 6onee yem B gBa pas3a MpeBblllaeT 3Ha4YeHWe Pe30HaHCHOM 4acToTbl LMKIOTPOHA ANA Kanbuus Ans
TOrO e camoro marHuta. He npucyTCTByeT HUKAKOro 3/1eKTPUYECKOro MOMS OKOJIO YacTOTbl pe3oHaHca LMKIOTpOoHa
B MP-OBOPYOBAHWW. Tak kak Ucnosb3yeTcs a/1eKTpoMarHuTHas 3awmra. d1a 3amra orpaxjaeT OKpyXatoLLyto cpesy
0T MP-curHaioB 1 NpensATCTBYET CUrHaiam 13 okpyXxaloLLeli cpeapl yXyAwnTb MP-1306paxeHus.

[pyrve npegnoxeHHble MexaHW3Mbl A1 cTaTudeckux nonei 6moadexkTos

CKOpPOCTb XMMWNYECKUX peakLuii, paBHOBECUE W KOHLEHTPauuM MOT/M Obl GbiTb M3MEHEHbI, eCni Bbl HEKOTOPbIE
WU BCE peareHTbl WK NPOAYKTbl MMENN MarHWTHble MOMEHTbI, KOTOpble 3HAYUTENbHO M3MEHWIN Gbl TEPMOAUHAMUKY
peakuun [16], [17]. [24], [39] — [41]. OgHako B monsx Ao 4 Tn TepMOAUHAMUYecKne cocTaBnsowme A0MKHbI ObiTb
He3HauuTenbHbl [24]. Bblnn NpefnoXeHbl Apyrne BO3MOXHble MeXaHu3mbl AN 6M03dEKTOB NOCTOAHHOIO MarHWT-
HOTrO MONA, Hanpumep TyHHeNbHbIA 3addekT A1 npoToHoB B [AHK n3-3a n3MeHeHuii B MOTEHLMa/IbHON BbicOTe,
BbI3BAHHOW CTATUYECKMM MarHuUTHbIM nosem [40]. [dpyrne MexaHusMbl 6bM 06CyxaeHbl B 0630pax [16]. [24], [37]. [40],
[42] — [46].
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Habnogaemoe nocTossHHOe nose 6noadhekToB

JKCNepUMeHTasIbHblE UCCe0BaHNsA NOBbIWEHUS [-BOSHbI 3M1€KTPOKapAMorpaMMbl — eAUHCTBEHHOE Hemexa-
HMYeckoe NOCTOSAHHOe nosie 6noadhdhekToB, KOTOPOE LIMPOKO MpU3HaHO. JTo pacnpocTpaHseTcs Ha MAUMEHTOB, pas-
MEeLLEHHbIX B CTATUYECKMX MONAX, 3HAYEHNEM, No KpaliHeil Mepe. 0.3 Tn. MpuunHa 3TOro ABMEHUSA HAxoAMTCA cKopee
B Gronornyeckoii cpepe, Yem B pesynbTare Bo3geicTBrsA. MOTOK KPOBU NPUBOAUT K BbI3BAHHOMY HampshkeHuto, KoTopoe
NpMBOAUT K BbIGPOCY M-BOMHBLL He obHapyxmBaeTca HUkakmx HebnaronpusaTtHbIx adcpexTos; ¢ MALMEHTA npogonxatot
CHMMAaTb 3/1eKTpOoKapAvorpaMmmy HOPMaslbHOro BUAa cpasy Mnocsie CHATUA BO34eicTBuA marHuTHoro nons (16]. [23].
OTMeTUM, YTO [KkexeHCOoH n ap. [71] Tawke Hawnm 17 % yBenuueHne [4/IMHbI CEPAEYHOro umkna nocne 10-MUHYTHOro
BO3/elicTBMS nonem B 2 Tn. [ivHa cepAeyHoro uukia BO3BpaTuiach K HOpMasibHOM yepe3 10 MvH nocne Bo3geit-
CTBWS 1 OCTaBasiaCb HOPMaUlbHOM 22 4 cnycTs. [OCTOsIHHbIE MarHUTHbIE NONA, Ucnonb3yemsle B MP-OBC/IEAOBAHNN,
He NPMBOAAT K YBENIMYEeHUsAM Temnepatypbl Tena [47]. kak 66110 npeanoxeHo [48]. KaxeTcsi, HEeT HUKaKUX MyTareHHbIX
apcpekToB [16]. [42]. [49]. OpHako Happa u gp. [70] o6Hapyxunu, 4to npoctoe 30-MWHYrHOB BO3AelCTBME Ha MbILel
nonem B 1,5 TN BbI3Bas10 15 % COKpaleHnid, OTHOCSILLMXCA K CnepMe sindka Ha 16-i 1 26-ii gHW nocne BO3AelCcTBUS.
He obHapy»eHo BAMsHUIA Ha NPOBOAMMOCTb HepBa 1 B flaTeHTHbIA nepuof [50] — [52]. Bo3byaMmocTb HepBa aBAseTcs
WK He3aTPoHyTON [50]. wMnnM 3HauuTenbHO YyBenuuuBanach [51] BbICOKMMU CTATUHECKVMW  MarHWTHbIMU - MOMSIMU.
MHorve u3 nNpefnoXeHHbIX MexaHU3MOB MOrYyT MNPUMEHATLCSA B NOJIe OYEHb BbICOKOW CW/bl. HO. OYEBWUAHO, OHWU He
BHOCAT 3HAuUMTesIbHbIV BKNAZ NPY NOCTOSIHHBIX MArHUTHbIX MOMSAX HWKe 3HaveHusi 2.0 Tn. Hanpumep. ATKMHC nokasan
[53], uTo Npy HOpMasIbHON TemnepaTtype Tena TepMoAMHaMUYecKne pacCMOTPeHust TPebytoT, YTobbl 3HavYeHue cTartu-
yeckoro nonsi 66110, NO KpaiiHei mepe. 10 Tn 415 BO3HWKHOBEHWS CYLLECTBEHHbIX U3MEHEHWI B CTPOEHUM (hepMeHTa.
Buksco n bapax nokasanu [20]. 4TO N0OASA CTOMb Xe BbICOKWE, Kak 24 T. okasblBasn 6bl TOMILKO HeGO/MbLLIOE BANUSHME HA
npoBoauMocTb HepBa. HegasHo KuHoun, Amaryun n TeHdopg nokasanm [72]. 4To ctatmyeckue nons 3HavyeHnem 10 Tn
He [O0/KHbI ObITb MPUHATHI BO BHAMAaHWME C TOYKN 3PEHUSI HanpshKeHWi, Bbl3BaHHbIX B aopTe. ECTb HECKONbKO B 3HAYU-
TENbHON CTeneHn HemoATBePXAEHHbIX COO6LLEHN A 0 61oadhdiekTax NOCTOSHHOTO MarHUTHOrO nossi. MoTpe6neHne kuc-
nopoja. kak Habnofanu, 6bl710 HECKOIbKO NMOHMKEHO B fiUelikax MoykvM 1 neyYeHn amOproHa Mbilun B NOAAX 3HAYEHNEM
0.7 Tn [54]. Apyroe nccnefoBaHune, 0AHaKo, He HaLwllo Hukakmx adhdpekTos B none 0.6 Tn [55]. O npoTmBopeyaluymx pesysb-
Tarax coo6La0T OTHOCUTE/IbHO FeMAaTO0rNM XUBOTHbIX, Ha KOTOPbIX BO3AEACTBOBAUIO B TeHEHNe MHOTMX HeAeslb BbiCO-
Koe cTatuyeckoe MarHuTHoe none [56] — [58]. ECTb Heckonbko 0630pHbIX CTaTel, KoTopble uccneayoT 3Tu obnactu
6onee rny6oko [16]. [24]. [37]. [40]. [42] — [46]. SkcnepuMeHTanbHas paboTa no cTaTMyeckMm nonsm okono 2 Tn 6blna
6e3pe3ynbTaTHoil. Mpasag u ap. [66] Bo3gelicTBoOBaM Ha fAliua neonapAosoi narywku nonem 0.15 v 4.5 Tn v He
06HapYXMNM HUKaKMUX Pa3iMynii B 3TUX rpynnax v rpynne, He noAseprasLueiics BO3AENCTBUI0. VI3 3TOr0 OHM 3aknouunnu,
YTO MarHuTHble nonsa Ao 4.5 TN He okasblBalOT BINAHUS Ha paHHee pas3sutue. LLeHk n ap. [67] o6Hapyxunu ysenmyeHus
BEPOSITHOCTY FO/TIOBOKPYXXeHWA 8 none 4 Tn no cpaBHeHwto ¢ 1,5 Tny gobpoBosbLeB Kpome TOro, OHM Halam cTaTucTu-
YeCKu CyLLIeCTBEHHOE yBeNMYeHne TOLLHOTbI, MeTaslIM4eCcKoro Bkyca 1 Apyrmx adhdekTos.

PeiinmaH. Knaso n Box [68] noaseprann BO3AENCTBMIO AUeliku ONYXONM YesioBeka MarHWTHbIM nonem 7 Tn B
TeyeHne 64 4. OHW HaLLKW, YTO CTaTUYecKoe Nose YMeHbLUANO YMCI0 XUIHECTIOCOBHBIX Aveek onyxonn Ha 19 % ana
MenaHoMbl, Ha 22 % ANS KapLuMHOMbl ANYHUKOB, U Ha 41 % ana numdombl. Kpome TOro, OHM He Hall/IM HUKaKoro
CBUAETENbCTBA AN151 U3MEHEHWI B LMKNax pocTa suveikv uam B 60blwmx dparmeHtax AHK. B gpyrom uccnefoBaHum
Kpoekep 1 ap. [69] He HaWAM HUKaKUX pa3Nnymnii B LUMLLKOBUAHOM Tefle WM YPOBHE MeNaTOHMHA B CbIBOPOTKE KPbIC
nocne BosgelicTeua nonsmu 0.08 nnm 7 Tn.

nNuaeMnonorMyeckne UccnefoBaHWs BO3AENCTBUS Ha YeNoBeKa BbICOKMM MOCTOSIHHbIM MarHUTHbIM Mosiem
6bI1 caenaHbl B paboTtax [59] — [63]. [laHHble OTHOCUTESIbHO POCCUIACKUMX pabouvx WHAYCTPUasIbHbIX NPEeanpuUsTUii,
Ha KOTOpbIX BO3A4eNCTBOBa/IM B TeYeHne X paboTbl U NOCTOSHHbIE, W HWU3KOYACTOTHble MarHWTHble nons o 0.1 Tn,
cofiepxaTt MHOTO CyOGbEKTUBHBIX HaboaeHwiA (Hanpymep, ronoBHblE 60K, 60K B rpyAaun, roNOBOKpYXeHue) [62]. [63].
3TW UccnefoBaHNA Takxe UCNbITbIBAIM HEL0CTATOK B 84eKBaTHbIX CPeACTBax KOHTPONS M3-3a YCNOXHAOLWMX hakTo-
POB. TakUX KaK Ha/lmume XMMMKaToB Ha paboyem mecTe. B 0T/inyme OT BbILLEYNOMSHYTOrO, UCCef0BaHNs aMepUKaHCKNX
pabounx, KOTopble paboTatoT C BLICOKVMN MarHUTHbIMW NOMSIMKW, HEe MOKa3asin HWKakMX onacHbIX 3hheKTOB B NOMSX
0.5 Tn. Kak nokasaHo B pa6orte [59]. n uccnegosaHus B nonsix 2.0 Tn B [60]. B To BpeMs kak nccnefoBaHus B 3TO 061acTu
[OMKHbI ObITb NPOAOKEHbI, HET HUKAKOrO CBUAETENbCTBA, YTO BO3AENCTBUA CTaTUYECKUM MarHUTHbIM NOSIeM MeHbLUe
yem 2,0 Tn noggepratot MAUMEHTA onacHocTn. OfHa o6n1acTb 6€CcnokoiicTBa — OnacHbl /I CTaTMYeCcKNe MarHUTHbIE
nonsa ana G6yaywux fgeteii 6epeMeHHbIX paboTalomX XEeHLUWH, NoABepralolmxcs BO3AENCTBUIO 3TUX nonei. Ans
[oka3aTenbCTBa abCconoTHOW 6e30macHOCTU TpebyeTcss 6eCKOHEYHOe YMC0 IKCNEPUMEHTOB, B IMTepaType A0 HacTos-
LLlero BPEMEHW KeT HMKaKoro CBUAETeNbCTBA, YTO BO3AENCTBUE CTaTUYECKVM MarHUTHbIM NonemM SIBASETCA OMacHbIM.
HepaBHuii anngemuonornyeckuii 063op [61] n3 MP-TexHosoroB B CoefMHEHHbIX LLITaTax He Hallen Hukakoli koppensi-
L1 MexLLy BO3AelCTBNEM BbICOKUM CTATUYECKMM MarHWTHbIM NOSIEM U CMOHTaHHbIMK abopTamu, 6ecniogmem, HU3KoM
Maccoil npy POXAEHUN WM NPEXAEeBPEMEHHbIMU poJaMi. YEHO U3yudna aM6puoHasibHoe pasBuTUe NSryLllek B none
6.34 Tn 1 Hawen, 4To ObICTPbIA packos, YMHOXeHue siuelikn u auddepeHuMpoBaHne 6blan He 3aTpoHyThI [48]. Keli
TalKe nccrefoBasia 3MOPYOHaIbHOE pasBUTUE NIATYLLEK B BbICOKMX CTATUYECKVX MOMISX M HE HalLa HUKakux Hebna-
ronpuaTHbIX adpdpekToB [64]. MakPo66u n3yumn 6epemMeHHbIX Mblllel B TPaAUEHTHbIX MarHUTHbIX MONSX U He Hawen
HMKaKOro BO3AENCTBYHOLLENO 3(hheKTOB Ha YMC/I0 NomMeTa uam Temn pocTa [65].

MocTosHHble nons: MNpodeccnoHanbHble TpeboBaHMa 6e30nNacHoOCTH

B Ta6bnvue BB.1 npeactaBnieH cnncok npoeccmoHanbHbIX Tpe6oBaHmuii 6e3onacHocT. OH BKIOYaeT cTaHaapTbl
[74] — [77] HaumoHanbHoro Paguonornyeckoro Ynpaenenus 3awmtbl (NRPB). ncnons3dyembie B BenukobputaHuu,
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AmepuKaHckoro KoHrpecca MpaButenbcteBa MHAycTprasbHbix MurneHnctoB (ACGIH). HauuoHanbHoli Jlaopatopun
NopeHc /insepmop (LLNL) n AscTpanuiickoii Jlydesoit Jlabopatopun (ARL). Bce cTaHAapTbl ycTaHaBAMBAIOT TpeboBaHNs
6€30MacHOCTU K «403amM» MOCTOAHHOrO MarHWTHOro MofisA, Haxogsawwmmcsa B npegenax 200 wunv 60 mTn. MpuHATHE 3THMX
npezenos OTHOCUTCA K 8-4acoBOMy paboyemy AHi0 npu 0.5 TN: TONbKO OAMH Yac B AeHb MOXET ObiTb NPOBEAEH B Mose
ypoBHeM 60 MTn. HayuHoe ocHoBaHue [18 Takux NpefenioB [03bl NOCTOAHHOIO MarHUTHOTO MOSA OTCYTCTBYeT. EcTb
ccbinika (78) o cpegHem kBagpaTte (r.m.s) HanpsbkeHus Hmke 1 munamonbTa. OueBWAHO, YTO KPOBSHOE [aBfieHune
MOXET 3HauYUTENbHO NOAHMMATBLCA B BbICOKMX CTaTUYECKMX MOMAX, YTO BEAEeT K OrpaHUYeHuo NPOAO/IKUTENIbHOCTY
BO3/€EMCTBMA NOCTOAHHbLIX MarHUTHbIX Noseid. To GyAeT pacCMOTPEHO B credytolweM pasgesne W. Kak okasanocb, 3TO
6ecnokoiicTBO 6bI710 He 060CHOBaHO [79]. OgHako npodeccroHasibHble TPeGOBaHNA K BO3AENCTBUAM MOCTOSIHHOIO
MarHMTHOrO MO Ha OCHOBE A03bl COXpaHATCA. B Byayliem TpeboBaHWs cTaHAApPTOB K BO3AENCTBMAM MOCTOSHHbIX
MarHuTHbIX nonei ot MP MoryT 6bITb 06HOB/EHBI.

Ta6nuuya BB.1 — lNpodeccnoHanbHble TPe60BaHNS K NOCTOSAHHOMY MO0

c Cc
pepnee epemsa Makcumym ans peaHee Bpema Makcumym ans

NcTouHnk Ans BCero Tena ANSA KOHeuHoCTel .
8 BCero tena % u KOHe4YHoCcTeM
MexayHapogHas Komwucecusa no 3awurte
HeatomHoli paguauumn (ICNIRP) 200 mTn 2Tn - 5Tn
HauunoHanbHoe Paguonormnyeckoe Mpas-
nenve 3awutbl (NRPB) (Benukobputa-
HWSA) 200 mTn 2Tn 200 mMTn 4Tn
AmepukaHckuii KoHrpecc MNpasuTtenscTea
MHaycTpuanbHbix Mrnenncros (ACGIH) 60 MTn 2Tn 600 mTn 2Tn
HauwoHanbHasa Jlabopatopus JlopeHc
Nueepmop (LLNL) 60 MTn 2Tn 600 mMTn 2Tn
AscTpanuiickas Jlyuesas Jlaboparopus
(ARL) 60 MTn 5Tn 200 mMTn 10Tn

MoCTOAHHbIE NONA: MEXaHWU3MbI 415 NPOEeCCMOHabHbIX NPOGIEM

Kak 661110 06CYX/AEHO Bblille, B NPUCYTCTBUM MOCTOSAHHLIX MarHUTHbIX Noneli heppoMarHuTHble MaTepuasibl MOryT
MCNbITbIBATb NEPEBOAHbLIE CUJIbl K 061acTsIM 60/1ee BbICOKON CU/bl MarHUTHOro nonsi [24]. ®eppoMarHuTHble 0GBLEKTbI
MOTYT Takke UCMbITbIBATb BPALLAIOLLNIA MOMEHT, UMEIOLMI TEHAEHLMIO BblpaBHUBATL UX MarHUTHbIE MOMEHTbI K NOCTO-
SIHHOMY MarHuTHOMY Mosito [24]. Mpy nepemeLLeHn 3NEeKTPUYECKN MPOBOASALIME O6BEKTHI MOFYT UCMbITbIBATL CUMbI 1
BpaLLatoLLme MOMEHTbI B MOCTOSHHbBIX MarHUTHbIX MOAAX NO 3akoHy fleHua [24].

MoTeHuuanbl notoka [22] MOryT 6bITb Bbi3BaHbl B NPOBOAALLMX XUAKOCTAX (TakUX KaK KPOBb), NepemMeLLatoLLmxcs
yepes cTaTvyeckme MarHuTHble Nons. Bbi3BaHHble NOTOKOM MOTEHUWasbl ABAATCA NPUUYMHON BO3HWKHOBEHUS apTe-
(haKTOB. 3aperucTprpoBaHHbIX Ha anekTpokapavorpaxwe (JKI) [23]. BbiCTpoe ABWXEHUE TOM0BbI [IOXET CO34aTh Ha-
npsXeHvie B NOAYKPYr/ibIX KaHaax BHYTPEHHErO yXa. NpeBblllatoLLiee Nopor BOCNPUATUA FONI0BOKPYXeHus [24]. TeopeTu-
yeckne npepackasaHus NOBbIWEHWS KPOBSHOTO AaB/IEHUS, BbI3BAHHOTO MOTOKOM, OYEBWUAHO, BAMANM Ha npodyeccuo-
HaNbHble TpeboBaHuA 6e3onacHocTn. OaHaKo 3HaueHve 3Toro adhdekTa okasbiBaeTCA Ype3BblYainHO MasibiM [79].

MOTOK, BbI3BaHHBbI MOTEHUMANE».» 3MIEKTPUYECKOTO MOJISA, MOXET NMPOM3BECTU YBENMYEHUe [-BOJIHbI Ha 3/1EKTPO-
KapauorpamMmmax. 3Tv anekTpuyeckme nonsa E MoryT 6bITb NonyyeHbl 13 ypaBHeHusi (BB.4) (cMm. pucyHok BB.1)

V = ££ = vBDsin(0). (BB.4)

3T0 3NeKTpuyeckoe nosie OPTOrOHa/IbHO M/IOCKOCTW, CoAepxalleli BeKTOop CKOpPOCTW MOTOKa M MOCTOSHHOrO
MarHuTHoro nons. Camas BbICOKasi CKOPOCTb MOTOKA COBMagaeT Mo BPeMeHu ¢ [-BOIHOM Ha 3/ekTpokapavorpaMmme.
Hanpumep, nukoBasi ckopocTb kpoBu — 0.6 Mm/c [40]. MOTOK 1 NOCTOSAHHOe Mosie 06pasytoT yron 30 *. n avameTp
apTepvm paseH 0,02 m, Toraa Bbi3BaHHOE HanmpshkeHve — 9 MB. CpaBHMBAIOT 3TOT pesy/bTar C TUNWYHON 3eKTpoKap-
AvorpamMMoi amnauTyasl BoMHbl R Ha 10 mMB. Monyvarowmecs 7-BbINyKAOCTU UcYe3aloT C NMOCTOSAHHBIM MarHUTHbIM
nonemM. [-BbiNykKNOCTU. MNpeAnonaraloT, He MMEKT HUKAKOro 61oorMYeckoro 3HadeHus. OfHaKo HeT HUKakKuX yrpos
6e30nacHocTi, No KpaviHeli Mepe, B nonsx Ao 7 Tn. OTMeYeHo, 4To B 60see Bbicokux nonsx MP-OBOPYLOBAHUA
MALVEHTA Heo6XxoAnMO pacnonoxuTb napasieslbHo NOCTOSSHHOMY MarHMTHOMY Nosito. B aopTe MOryT BO3HWKHYTb
NMKOBbIE CKOPOCTU KpoBoToKa [80]. MpuHMMas BO BHMMaHWE, YTO aopTa BbIpOBHEHA MO IMHWUAM NOCTOAHHOTO MarHUTHO-
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ro nonsi, cnegyet, uyto Ana TunuyHoro MP-OBOPYJOBAHWSA Bbi3BaHHOE 3NeKTpuyeckoe nosne A0/MHKHO ObiTb MasibiM.
3arem paccMaTpuBaloT NpefcTaBuTeNs NepcoHasa, CTOSALEro B NpoMexyTke marHuta. [aa atoro ciyyas 9 npuéaumsu-
TenbHO paseH 90 *, 1 BbI3BAHHOE 3/1eKTpUYECcKoe nose ysennumsaetcs. Pennnu [81] oueHun, 4to anekTpuyeckoe nosne B
6,2 B/M Heob6xo4MMO, 4TOGbI NPOM3BECTU cepheyHoe BO36YXeHne B caMoli YyBCTBUTE/IbHON Monynsauum B TeveHue
BPEMEHU cKaTa rpafveHTa 3HauMTenbHo 6onbliue 3 Mc. B TeyeHne BpemeHun ckata rpagmeHta 600 mc (6on1ee TUNYHOro
ana MP-OBOPYIOBAHWS) cepaeyHoe BO3bYyXAeHMe B CaMblX YyBCTBUTE/bHBIX NOMYNSAUMAX NOBbILLAETCH Npubansm-
TenbHo fo 31 B/M. CepaeyHoe BO36YxAeHUe B CAMOI YyBCTBUTE/IbHOW Nonynsiuum Tpe6yeT, 4To6bl NOCTOSHHbIE MarHWT-
Hble nons 6bian, no kpaviHeli mepe. 10 Tn (Bpems ckaTa 3HauuTesnlbHO 60siblue 3 MC, HO 60o/1ee TUMNMYHO NPMBAN3N-
TenbHo 52 Tn B TeyeHne BpeMeHu ckata 600 Mmc).

Bblno 6bl pasymMHO NPOBECTU 3KCMEpPUMEeHTaslbHble UCCNefoBaHNs 6e30nacHoCTV cepua nepef cosgaHvem
OTXPbITbIX MarHUToB Ansi MP-OBOPYIOBAHMVIA ¢ Ype3BblYaiiHO BLICOKUMM MOSISIMU.

KpOBOTOK TOPMO3HOW CuSbI:

E =emflD = vBosin (a) - 0.6 B/m —apTedaxt T-BO/HbI:
E. MMHMMU3MpOBaHHbI ans ocu NMAUVEHTA no Z;

1 % ceppeyHoe Bo36yxaeHne — 6.2 B/m.

TopmosHble cunbl: W < * q v — HesHavawwin BP
ahhexT KentHepa n gp. [79]

PucyHok BB.1 — TocTosiHHOE MarHWTHOe noJsie: NoTeHUuasibl NoToka

KpoBb, Tekyllas B CTaTU4ECKOM MarHUTHOM MoJie, MPOM3BOAMT NOTEHLMaN MOToKa, MPOMOPLMOHa/bHLIA CkOopoC-
T, CTATUYECKOMY MarHUTHOMY MOS0 W Yray Mexay HuMuW. TOpMO3Has cuna, HanpasfeHHas NpoTVB KPOBOTOKA, Takke
co3faeTcs, HO ee BeNMYMHa ABNASeTCA husnonormyeckn HesHavalleir, no kpaliHeli mepe, Ao 5 Tn.

BbI3BaHHOE 3neKTpuyeckoe nosie co3facT NOTOK 3apsKEeHHbIX YaCTWA MO 3/1EKTPUYECKOMY MO0, DTU 3apsKeH-
Hble YacTuLpl, NepemMellalomecss opToroHasIbHO B MarHUTHOM MOJie, UCTILITLIBAKOT CU/Y, KOTOpasi Hanpas/ieHa npoTus
KpoBOTOKa [22] (cM. pucyHok BB.1). OueBnaHo, aTa cuna, kak npegnonarany, mMorna 6bl NPUBECTU K YBE/IMHYEHWIO KPOBS-
Horo aaeneHns. OgHako. Kelitnm v gp. [79] nokasan kak TeopeTuyecku, Tak N SKCMEPUMEHTA/IbHO, YTO 3TOT 3hhekT He
npeacTaBnseT HUKaKoro mHTepeca.

3aknoyeHns

MosBNseTca HeboNbLUOE KONNYECTBO CBUAETENLCTB O BPeAHbIX ahdekTax OT BO3AENCTBUS CTATUYECKOro MarHuT-
HOro nons (3KkcnepuMeHTasibHo A0 7 T/ B 3TOM 0630pe). TeopeTuyecks NpPobneMbl HAUMHAKOT BO3HUKATL MPU MOJAX
10 Tn. Bbinm n3gaHbl 0630pbl 06 adihekTax BO3AEACTBUSA CUMbHBIX CTATUHECKUX MarHUTHbIX nonel [82]. 3Tn n gpyrue
0630pbl 1 AaHHbIEe NMPUHYAUIN aMepPUKaHCKOe YNpas/ieHve no CaHUTapHOMYy HaA30py 3a Ka4eCTBOM MNULLEBbIX MPOAYK-
TOB M MeAMKaMEHTOB nonaratb, YTO CTaTyYeckme 061acTu Huxe 4 TN He ABNAIOTCA NPUUMHON 3HAUMTENBHOTO pucka [73].

6.8.2. nepeuncneve I1). BCMIOMOIATE/IbHbIE YCTPONCTBA

CnepfyeT NpuHATL Mepbl NPeAOCTOPOXHOCTU Npu 0T6ope NpuBopoB ANA HabnoaeHUs 3a U3M0NOTUYECKUM
coctosiHmeM MAUMEHTA 1 npyHaaiexHocTein K HUM. OHWM JO/MKHbI GbiTb CreuMasibHO npucnocobeHbl ans paboTbl
¢ MATHUTHO-PE3OHAHCHbIM OBOPYAOBAHWEM (Hanpumep, kabenu gns 3KI AO/MKHbI MMETb BbICOKOE 3NeKTpU-
Yyeckoe ConpoTueeHne). N3genus n3 anekTponpoBoAsALLIMX MaTepnasios, 3a UCK/IIOYEHNEM TeX. KOTOpble [O/HKHbI UMETb
HenocpeacTBEHHbI KoHTakT ¢ Tenom MALIMIEHTA no npegHasHauveHuto (Hanpumep, anektpogpl ana 3KI), AO/MKHbI
6bITb an1ekTpuyeckn nsonmposaHsl ot MALVEHTA. Kpome Toro, ecnv 3T usgenuns moryT conpukacatbes ¢ NMALUVEH-
TOM. OHM AOMKHbBI BbITh CHaBXeHbI Tennonsonaumein. U3rOTOBUTE/IV npn6opoB A0/MKHbI NPeA0CTaBUTb UHCTPYKLMIO
no pasmelLeHno NPoBOAOB U kabeneld, Haxopsawmxcs B6m3n MAUVNEHTA (Hanpumep, BO u3GexaHne o6pasoBaHus
3aMKHYTbIX NeTesb). 3T Mepbl J0KHbI CHU3UTb MHAYKLUMOHHbIE HABOAKM OT BbICOKOYACTOTHbIX KaTyLUeK, KOTopble MOryT
ABUTLCS NPUUMHON nonydeHns MALMEHTAMW 0XOoroB, a Takke BHECTU AOMOSIHATE bHbIE MOrPeLHOCT B NMOKa3aHus
npubopos.
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6.8.2. nepeuncneHue ss)

B gonosHeHve K vHGopMauumn, ykasaHHOW B nepeuncneHun cc) 6.8.2 Ha npouefypax CKOpol MeaMLMHCKO
nomowm 1 nepeuncnenun ff) 6.8.2 Ha XuUOKUX U razoobpasHbIX KpUoreHax, aToT NyHKT obecneunBaeT MHOPMALMIO,
NOAXOAALLYIO AN JAHHOMO KPUTUYECKOTO MOJIOKEHUS, KOraa ras renvii nokugaeT MarHUT U pacnpocTpaHseTcsl B nome-
LeHnn obcnefoBannsa N ApYrnx CMexXHbIX nomelleHnsx B TeyeHne KBEHY. 3Ta cuTyaums MOXeT NpuCyTCTBOBATD,
KOra BEHTU/IbHas cUCTEMa CBEPXMPOBOASALLEr0 MarHMTa He cpabaTbiBaeT YaCcTUYHO WM NOHOCTLI0 B TedeHne KBEHY
mMarHuta. B 3TOM cnyyae MOXeT BO3HWMKHYTb PUCK OMAcHOCTW A/1S BOB/IEYEHHOro nepcoHana. MNonesHo obecneyunTb
OMNEPATOPA wuHdopmauuein gnsi ycTaHOB/IEHWSA 4Ype3BblYaiiHOro nnaHa AeicTBuiA, NpUCNoCco6EeHHbIX K MECTHbIM
TpebosaHusaM. B To Bpemsa kak KBEHY sBnseTtca pegkum cryvyaem, AONONHUTENbHBIA 0TKa3 BEHTU/IbHOW CUCTEMbI
mMarHuta elle 6osee manoBeposiTeH. Xota Tbicaun MP-CUCTEM HaxogsaTtcs B paboTe, 6bI/10 TOIbKO HECKO/bKO
COOGLLEHN OTHOCUTENIbHO HECYACTHbIX ClyvyaeB, MOBEKLINX TeNeCHble NOBPeXAeHUA Npyu BO3HWKHOBEHMM KBEHY.
OpHako N3rOTOBUTE/IN 0653aHbl yKa3biBaTb NMOTEHLMa/IbHYHO OMacHOCTb 06befMHEHHOro ciiydas u obecneymBaTb
MHopMaLmio, NOAXOAALLYI0 A1 3TOr0 TUMa KPUTUYECKOro nosoxeHus. OTMeTUM, 4TO MHAOPMAaLMSA NOKPbIBAET OYEHb
Ma/I0BEPOATHbIA, HO BCE )€ BO3MOXHO Cepbe3Hblii crlyyail paboTbl CO COOSIMU BEHTW/ILHON CUCTEMbI BO BPeMs
KBEHY cBepxnpoBogALLero MarHura.

YTo Takce KBEHY? B TeyeHne KBEHY marHut TepseT cBo CBEpPXMNpPOBOAMMOCTbL. MarHuTHoe nosie crnonsaer
BHW3 B TeYeHne CekyH — OObIYHO ANUTENbHOCTb CMOM3aHNA coCcTaBnseT npuénusmTensHo 20 c.

MarHuT HauMHaeT HarpeBaTbCsl. XKuakuii renunii BbinapueaeTcs co ckopocTbio 500 — 1500 N1 B TeUEHNe HeCKob-
KMX MUHYT 1 BbICTPO paclumpsieTcs. TOYHOe 3HayeHue CKOPOCTW BbIMapky 3aBUCUT Kak OT YPOBHS 3anofIHEHUS, Tak 1
OT CuUnbl NoNs MarHuTa. Martut B 3 T/l MOXEeT UMeTb 60/1ee BbICOKYI0 CKOPOCTb BbiMapku, Yek» MarHuT 8- 1.5 Tn. OguH
NINTP XWAKOTO renunsa nepexoaut npuénuantensHo B 700 n razoobpas3Horo renvs. MNpu MakcuManbHbIX YCNOBUSAX 3TO
o3HavaeT npmbnmnsmtenbHo 1000 m3 rasa. PyuyHoe ynpasneHve KBEHU MoxeT ObiTb Hayato MyTeM akTusauumu
YCTPOWCTBA 3aKPbITUA KPUTUHYECKOr0 COCTOSHMA nonsA. [Apyroii uctounuk ans KBEHY — cnyvaid, korga ypoBeHb
3anosIHeHNs renina yMeHbLllaeTcs 40 3HauyeHus1, Mpu KOTOPOM MarHuT HadvHaeT HarpeBaTtbes. B pefkux cnyyasix CroH-
TaHHbIi KBEHY moxeT HabniogaTbCa npy OTCYTCTBUM OOBACHUMbIX O4EBUAHBLIX NPUYvH. LUuneHve wnu  ceBucTAwWwme
LUYMbl, Bbi3BaHHble ObICTPO y6eratLyM NOTOKOM XO/I0AHOTO rasa renusi, MoryT conpoBoxgatb KBEHY. Benblii TymaH
CHWXaeTcs K Nony rnaBHbIM 06pa3oM Or BepXHei YacTu marHuta ot 61m3ocTu NvHun KBEHY u3-3a koHaeHcauun
BOASAHOrO napa n Bo3gyxa. [lOTOK rasa refnvsi yMeHbLIaeTCs B TeyeHue MUHYT. Bo3dyx O0KOo/l0 HensosmpoBaHHbIX
KOMMOHEHTOB MarHuta v imiun KBEHY koHaeHcupyeTca, npespaliasch B BOAy, W KanaeTt Ha non.

Pucku, cBA3aHHbIE C NOBPEXAEHNEM BEHTU/IbHOI CUCTEMbI

Llenb BEHTUNBLHOWN CMCTEMbI CBEPXNPOBOASALLEN0 MarHMTa COCTOUT B TOM. YTOObI HafEXHO BblkayaTb razoobpas-
HbI renuii Hapyxy. MNaBHbIi 31EMEHT 3TOl CUCTEMbI — TPy6OMNPOBOA, KOTOPLIA paspaboTaH, YTO6bl TPAHCMOPTUPOBAaThL
yberatowmii ra3 renus B 6e30nacHyto OTKPbITYI0 06/1acTb. BO3MOXHOCTL BO3HMKHOBEHNS KBEHY gomkHa 6biTh yuTeHa
KaK npy NpoeKTUPOBaHWN MarHuTa, Tak U BEHTU/IbHOW CUCTEMbl CBEPXNPOBOAALLEro marHuta. B pesynstare KBEHY
[O/MKeH ObITb MOMHOCTLIO 6e30MacHbIM 4519 nepcoHana. Kpome Toro, HU mMarHuT, HU MP-yCTpoiicTBa Takke He [O/DKHbI
6bITb MoBpexaeHbl B TedeHne KBEHY. UpesBblualiHas cutyauust BO3HUKHET, €CiM BeHTUNbHas cuctema KBEHY He
pa6oTaet. ['enuii nerye Bo3dyxa, HESAOBUTLIN U HeBOCNameHsoWwuiics. OfHaKo, Tak Kak rennii 3ameLlaeT KUcnopogs,
CYLLLECTBYET PUCK YAYLLIbSA. KpOreHHbI renunii, yeeraowmii B oKpyXxatoLLmii Bo3ayx, NpMBoauT K 6enbim 06/1akam, BO3HMKA-
IOWMM NpY- KOHAEHcauun. AT obnaka HebNaronpusATHO BAMSIOT Ha BUAMMOCTL. JIIOAM MOTYT He 3HaTb O KO/IMYecTse
renunsa, nonajatoLero B UX fAbixaTesibHylo cucteMmy. B 3aBUCUMMOCTY OT KOHLEHTpaUWW renus, HaxogsLerocs B Bo3ayxe,
He60/bLLOro Ync/a BAOXOB MOXET OblTb JOCTATOYHO, YTOOLI MPUBECTU K 6ecco3HaTe/IbHOMY COCTOSIHUIO. Kpome Toro,
yTekatowuin renuii YypessblHaiiHO XOMOAEH, YTO MOXET Bbi3BaTb NepeoxnaxieHne n obMmopoxeHue. NocnegHwe ceefe-
HVSI O NOBPEXAEHWAX, HANOMUHAIOLMX OXOMM (KPUOTEHHbIE OXOrM) KOXW, OTHECEHbl K HOPMaslbHbIM TeMnepaTypHbIM
YPOBHAM. KOHTaKT KOXM C XONMOAHbIMW YacTAMW AN XUAKAM BO34YXOM MOXET Takke NpMBeCcT K 06MOpOXeHut0. PasHo-
obpasne 0TKa30B BEHTU/IbHOV CUCTEMbI CBEPXMPOBOAALLEIO MarHuTa JO/HKHO ObiTb NpegycMoTpeHo. Hanpumep, Mo-
XEeT NPoV30iTH cnegytoLlee:

- Hebonbluve yTeukn: MeHbLUee KO/IMYECTBO rasa refiua BblkayaHo HapyXy Yepes CUCTeMY HarpeBaHus U KOHAW-
LMOHNPOBAHUS BO3yXa N 3aMEHEHO CBEXWUM BO3AyXOM. 3TO HE KpUTUYecKass CUTyauusl, Moka CUCTEMbl HarpeBaHusi
N KOHOMLMOHMPOBaHWA BO3fdyxa (DYHKUMOHUPYIOT, Kak TpebyeTca. DTN yTeukn — pe3ynbTaT KOHCTPYKTUBHbLIX OLIMGOK,
KOTOpble AO0/MKHbI ObITb MUCMPABNEHbI.

- BeHTuNbHas cucTemMa CBEPXMPOBOAALLEr0 MarHuta 4YacTMYHO He paboTaeT: TO/MbKO YacTb rasa renus
BblKauyaHa Hapyxy Yepes VHTErpypoBaHHyo BEHTU/ILHYIO cUCTeMy. BosbLuee KOIMYeCcTBO renns NpucyTCTBYET B Nomelle-
HUK 06cnefoBaHnsA. CUCTEMbI HarpeBaHNA U KOHAVLMOHMPOBAHNA BO3AyXa He MOryT yAanuTb renunin u3-3a ero oobema.
dopmupytoTcs 6onblune obnaka, KoTopble HebnaronpusiTHO BAUAIOT Ha BUAWMOCTb. [OMOHATE/IbHO YBEIMYMBaeTcs
OAB/TIEHVE B nomeleHnsx. B 3aBUCMMOCTM OT pasmepa yTeyku MOryT BO3HUKaTb OnacHble YC/I0BUA A1 BOB/IEYEHHOMO
nepcoHana.

- MonHbIA 0TKa3: BEHTWU/NbHAA CUCTEMA CBEPXNPOBOAALLEr0 MarHWTa MOSIHOCTbIO OTKasblBaeT, Hanpumep, vyepes
6.10KMPOBKY WX MpepbiBaHne MHUK. Bce KOIMYeCTBO rasa BblkayaHo B NomellieHne obcnegosanuns. Ecnn He cneposa-
NN NpeABapuTeNnbHO YNOMSHYTbIM TpeboBaHWAM U pekoMeHAaunaM, yBenmunmBaeTcs noTeHUManbHbIA puck notepu
XMW3HW B C/ly4aB MOJIHOTO OTKa3a KPUOreHHOro BEHTUSIA.

- [Jo 1000 m3ra3a nonasno B NomeLLeHne, KOTOPOoe YacTo MMeeT 06beM MeHbllue yem 100 M3,
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6.8.3. nepeuncnexune bb). COBMECTUMOCTb IMCTA TEXHUYECKON crneyutmkaumm

MNTOroBbIn NNCT cneumdukaumm 4acTo yNnoMUMHaeTCa Kak NCT AaHHbIX npogykta. OnpefeneHHas uHdgopmaums
OTHOCUTE/IbHO 3TOT0 NINCTa MOXET nomMoyb MOJIb3OBATE/HO oLeHUTL COBMECTUMOCTb NepuchepuiiHoro 06opyaoBaHus
¢ onpegeneHHsiM MP-OBOPYAOBAHVEM. CoBmecTUMOCTb nepudepuiiHoro obopyfosaHus AomxHa 6biTb obecneve-
Ha V3rOTOBUTENAMW. B nHom cnydae MOJIb3OBATE/Ib fgomkeH rapaHTUpoBatb, 4TO oba Tuna ob6opyaoBaHus He
HapyLalT Haanexaltliee yHKLMOHUPOBaHWe Apyr Apyra.

OuyeHb BaXHO MOHATb, 4YTO KOHdmrypaums cuctembl MP-OBOPYAOBAHWA MoXeT 3aTpoHYTb Haanexatlyto
paboTy nepuchepuiiHoro 06opyoBaHNa U Ha06opoT. Hanpumep, ycTaHOBKa 60/iee CW/bHbIX CUCTEM rpajueHTa Ha
MP-OBOPYLOBAHUWN MOXET 3aTpOHYTb (OYHKLMOHAS/IbHbIE BO3MOXHOCTU NepudepuitHoro 06opyAoBaHNUs, Takmx Kak
(hM3MONOrMYECKNI KOHTPOb U CEHCOPHOE YCTPOCTBO, NMPUMEHEHHOrO OKOI0 OTBEPCTUA MarHuta. MoaToMmy B cnydyas
MoZepHusaumn MP-OBOPYAOBAHMA MOJIb30OBATE/Tb aomkeH coobwmtb 06 aTom M3rOTOBUTE/HO nepudepuitHo-
ro obopyAosaHusi, YTobbl rapaHTUpoBaTh 6e3onacHoOCTb 1 paboTy obopygosaHus [83J.

6.8.3. nepeuncnenne cc). KoHdurypauma nomerieHus ob6cnenoBaHus

B cTaHgapTe npegnaraetcs psf  XapakTepucTuk nomelyeHust obcnefosaHus. B nomeleHun o6cnefosaHus
[O/KHO ObITb CAENAHO YeTKOoe pas3/mune Mexzay BeHTWIbHOW CUCTeMOli renms Ans CBepXNpoBOAALLEro MarHuta,
Heo6x0AMMOI1 B cyyae BO3HUKHOBEHUA KBEHU. n cuctemoli BeHTunsaumm NAUMEHTA, Heo6xoaumoli ANs exefHeBHOro
BO3AyLwHoro nposeTpuBanus MALUVIEHTOB. XapakTepuCTvky MOMeLLeHns 06CnefoBaHns YBEIMYMBAKOT NPOMEXYTOK
BPEMEHWN, B TeYeHWe KOTOporo BO3MOXHO YyaasimTb NMALUMEHTA 3 cuctembl B criydae BO3HWKHOBeHMA KBEHY.
CBA3AHHOIO C OTKA30M BEHTW/IbHOIN CUCTEMbl CBEPXMPOBOASALLET0 MarHuTa. dTU XapakTePUCTUKN MOMOrYT YBEMUNTb
NPOMEXYTOK BPEMEHWN, B TeYEHUEe KOTOPOro BO3MOXHO yaanntb NMALIMEHTA u3 cuctemsl, B cpefHem [0 HECKOSbKMX
MUHYT. B obliem, pabota cuctembl BeHTUAAUuumM MALUVEHTA gomkHa TwartenbHO npoBepaTbes. HekoTopble cucTembl
BeHTUNAUMM MALIVIEHTA NpMHOCAT CBEXUiA BO3AyX OT NOTOJIKa nomelleHns obenefoBaHus. B cnyvae KBEHY. cBasaH-
HOFO C 0TKA30M BEHTW/IbHON CUCTEMbI CBEPXMPOBOASLLErO MarHuta, 3T0 O4YeHb HebnaronpuatHo ana MALVEHTA,
1 pa6ota cucteMbl BeHTUNAUMM NMALUVNEHTA gomkHa 6biTb OCTaHOB/MEHA, NPeAnoYTUTENbHO aBTOMATUYECKN AaTYMKOM
nocne obHapyxeHus KBEHY. Kpome TOro, MoXeT ObiTb pacCMOTPEHO aBTOMAaTU3NPOBaHHOE npeaynpexaeHne
OMEPATOPY BO Bcex cutyaumsax. PekoMmeHayeTcst npucnocobieHne MOHUTOpa KUC/I0poaa /151 ONOBELLEHUS 3BYKOBLIMU
N BU3yaUIbHbIMW  CUTHANaMM TPeBOTW W 3aKpensieHne B MNOTOJKE NMOMelleHus obcrefoBaHna ansa 6onee paHHero
npesynpexaeHns npu obHapyxeHun raza renus. Korga BbINOSIHEHO PEKOHCTPyMpOBaHWe MoMelleHus obcnefosa-
HUA. [O/HKHA OblTb CHOBA MpOBEpPeHa Le/IoCTHOCTb orpaxaeHus PY.

[Bepb nomelieHns 06cnefoBaHNs OTKPbIBAETCA BHYTPb — KOHCTPYKTUBHblE Mepbl N0 06ecneyeHuto
6e3onacHocTu

Camaa HebnaronpuaTHasi cuTyauus [AA8 MNOMeLeHns 06cnefoBaHUA BO3HMKAET, Koraa ABepb MoMelleHus
o6cnefoBaHNs OTKPbIBAETCS BHYTPb. B 3Toli cuTyaumm HeGosbLUOe MOBbLILEHHOE AaB/ieHue W3-3a YTeuku rasa renvs
MOXET cAenaTtb OTKpbITUEe ABEepW Ypes3BblYaiiHO TPYAHbIM. B 3aBUCMMOCTM OT CUCTEMbI BEHTUAALMKU NOMELLEeHUs
NOBbLILLEHHOE [JaB/ieHVe MOXET MPUCYTCTBOBATL B TEYEHWE 3HAUUTENbHOTO OTpe3ka BpemeHn. ObecneyeHune ycTa-
HOBKW YC/I0B/S1 B MOMELLEHM 06CNefoBaHns, MNO3BOMSIOLLEN NOAAM AbllaTb BO3AYXOM B MOMeLleHUn obcneposa-
HWA B TedyeHne KBEHUY. B 3TOi cuTyaumy MOXET MOMOYb YBENNYUTH JOCTYMHOE BPEMS /151 BbIpaBHUBAHWSI [aB/EHNS
B NOMeLLEeHNN.

Mpw 37Ol CUTyauuMM JOCTYNHbI CreayloLime aflbTepHaTViBbI:

- ABEpb NepecTpanBaloT Tak. YTO6bl OHA OTKPbIBaUIACh HAPYXy, B AMCNETYEPCKYIO;

- ABepb 3amMeHsI0T PY 3aneyataHHOl pa3aBukHOW ABepblo. [lo/MKHO 6biTb 06ecrneyeHo 3akpbiTue ABEPU Tak,
4TOGbI B C/lyYae BO3HWKHOBEHUS CBEPXAAB/EHUS Gblna BO3SMOXHOCTb OTKPLITUS ABEpU:

- HernopBWXHOEe OKHO HabM0AEHNA 3aMEHSIIOT OKHOM, OTKPbIBAIOLLMMCS B UCMETYEPCKyo, n PY 3anevaTaHHbIM
CKOMb3ALLMM OKHOM:

- ycTaHaB/IMBAIOT NaHesIn B CTeHe NoMeLleHns obcnefoBaHns, ABepy WKW MNOTOSIKE, KOTOPble MOXHO OTnepeTb
1 OTKPbITb HapyXy B C/lyyae KpUTUYECKOro NOMOXEHUS UK NPUHATL B pacyeT Npu HenpepbIBHOM BbipaBHUBaHWUM AaBre-
HVSI B NPOMEXYTOYHOM NPOCTPaHCTBE. DTV MaHenu TPebGytT 3anevyaTaHHol PY ycTaHOBKWU. Mocne OTKPbITUS naHenm
BbIXOA, AO/KEH UMETb pa3Mepsbl, Mo kpaliHel mepe. 60 X 60 cM2. Mpy NCNONL30BaHUN NPSAMOYTO/bHLIX NaHenew anavHa
60/1€e KOPOTKOI CTOPOHbI JO/KHA COCTaBMsATb MUHUMYM 60 CM. Kpome TOro, A0/MKHO GbiTb 06ecnevyeHo nerkoe
yAaneHvwe naHenm ycuanamm ofHOro Yenoseka. JononHUTENbHO AO0/MKHO GbiTb COBMI0AEHO MUHMMASIBHOE paccTosHue
[0 cnepytouleli cteHbl 1 meTp. [MaHenb [o/mkHa ObiTb yCTaHOB/EHA MakKCUMasibHO 6G/M3KO K MOTOMXY MOMeLLeHus,
4TOObI AaTb BO3MOXHOCTb YNETYUNTLCA PaspeXeHHOMY refuio;

- N3rOTOBUTE/Ib nomelyeHna obcnefosaHnst MOXeT 06ecneunTb AONOSHUTE bHbIE 3aneyataHHble PY oTeep-
CTVA KOMHATbI (MeTafi/IMyeckme CeTkn), KOTopble BeAyT HENOCPEACTBEHHO K BHeLUHel CTopoHe. OfHako 3T 0TBepCTUs
ABNATCA Takke Tpybonposojamu A1 aKyCTUHECKOTo Lyma, Npov3BeeHHOro BHe nomelleHns obenegosaHus. Kpome
TOro, 3TN OTBEPCTUA AO/MKHbI ObITb YCTAHOB/IEHbI MakCUMasIbHO 6/IM3KO0 K MOTO/IKY, YTOObI AaTb BO3MOXHOCTb YNEeTyUnTb-
cA paspexeHHoMmy renuio. [na nogaepxaHns cBO6OAHOI0 NOToka Yepes Tpyby Ao/mkeH 6biTb o6ecneyeH COOTBETCTBYHO-
WM gnameTp AAVHHON MUHUK.

[na aBepeii, NnepemeLLeHHbIX Yepe3 BCNoMoratesibHble ABUraTenn (Hanpumep, 3NeKTPUYecKuidi nm nHeBmMaTtu-
Yeckuii). Takke OO/HKHO ObiTb 06ECneYeHo pyyHoe yrpaBneHune.

Ecnun B yCTaHOBKY BK/TIO4EHO OKHO Hab/I0AEHNS, TO OHO MOXET 6bITb paspyLueHo. OkHO 06bIYHO BK/IIOYAET NpoBoAa
ana PY orpaxgeHns, KoTopoe Takke [O/KHO paboTaTb. OfHako obpasytolymecs OCKOMKU CTekla MOryT paHuTb
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cnacartesbHblii NepcoHasn. B 3aBUCMMOCTM OT KOHCTPYKUMU W TONLWMHBI OkHa OMEPATOP pfonxeH 6biTb o6ecneyeH
NoAXOAALLUMM UHCTPYMEHTOM A5 pa3pyLUeHns OKHa.

O6cnyxnBaHue

MporpamMma NpodinNakTMHeCKoro 06CNYXMBaHNA AO/MKHA BKOYaTL cneayowme aeiicTBus.

MpoBepka cUCTEMbI BbiNycKa WU BEHTUNALUN MOMELLLEHUSA.

YcTaHoBKa CUCTEMbl BEHTUAALMW NMOMELLEHUS U CUCTEMbI BEHTUNALMW KPUOTBHA A1 CBEPXNPOBOAALLEr0 MarHu-
Ta [lo/KHa COOTBETCTBOBATL TPE6OBAHUAM U AO/MKHA OblTb NMPOBEpeHa 06yYeHHbIM nepcoHasiom. O6e cucTembl AOMX-
Hbl BU3yasIbHO OCMaTpuBaTbCA Yepes onpefesieHHble UHTEPBasibl BPeMeHU A1t onpefeneHns:

- KOHCTPYKTOPCKMX W3MEHEHWIA BHYTPY M CHapYXW OrPakAEeHHOro NnomeLleHns o6cnefoBaHus;

- HECOOTBETCTBYIOLLMX U3MEHEHWI;

- MOBPEXAEHWI TENIOBOW M30NALMN BbINYCKHON NIMHWW;

- MOBPEXAEHWI BbIMYCKHOW NNHWW;

- 3aTPYAHEHHOTO BbIXOAA, HANPUMEpP MPUCYTCTBUA FHe34 NTWL, (OTCYTCTBME MOBPEXAEHWIA 3alUTHOW CETKn);

- MOBPEXAEHWI 3aLUMTHOTO MOKPbLITUA OT J0XAA (MOKPbLITUE PperynspHoO UCNOMb3yeTcs ANA BEPTUKASIbHO pacno-
NoXeHHbIX KBEHY nvHuiA. B 3aBMCMMOCTY OT MpoeKkTa MOKPbITUS Takke 4YacTo pacrnofiaratoTcsi B MecTe A/ ropu3oH-
TaslbHbIX BbIXOAO0BY);

- HaIM4YMS U3MEHEHWIA HanpaB/IEHNs BbIX/I0MA K BHELUHE CTOPOHe Mnoc/ie nepejayn CUCTeMbl KIMEHTY; HaIMuus
BO3/ECTBMA Pa3psHKEHHOro rasa Ha OKpyXatoLmx. OTO MOXEeT BKIo4YaTb, HanpuMMep, OKHa, YCTaHOB/IeHHble nosgHee,
BbIXO/bl M BXO/bI, CAEMaHHbIE A1 CUCTEM HarpeBaHns 1 KOHAULMOHNPOBaHNA BO3AyXa, HOBble CTPOEHUA UM BPEMEHHO
yCTaHOB/IEHHbIE KOHTeViHepbl 1 Ntobble Apyrue NOCTOPOHHKE BKIOYEHUS N Ka4eCTBO CTPOUTENLCTBA, KOTOPOe MOXET
oTpuLaTesIsHO BMATL Ha paboTy CUCTEMbI BEHTUAALMK;

- Ha/IMunA M3MEHEHWI B CUCTEME HarpeBaHWs UM KOHAULMOHWPOBAHUA BO34yXa B MOMELLEHUN, Hanpumep, npu
[06aBneHUN [ONONMHUTENBHBIX BXOAHBIX WU BbIXOAHbIX BEHTUIALMOHHBIX OTBEPCTUIA B CMEXHbIX KOMHATaX;

- YCTaHOBKW A0MONHUTENBHBIX MP-CUCTEM:

- NPOAO/HKEHNSI NCMNOJIb30BaHUSI NepBoHadanbHoli KBEHY nuHum gnst gononHutensHoii MP-CUCTEMBbI.

Tak KaK kaxgas cuctemMa [O0/DKHA W3MEHATbCA WM PEKOHCTPYMpOBATbCA B TEYeHWe ee Cpoka Cyxobl,
OMEPATOP fo/KeH MOSIHOCTbIO U3YUnNTb CUCTEMY W 3HAaTb O BaXHOCTM KBEHY NMHWM U BEHTUNSALMOHHOW CUCTEMBI.
Mo3aTomMy pekomMeHAOoBaHbl YacTble BU3yaslbHble OCMOTPbI (Hanpumep, OTHOCUTENIbHO KOHCTPYKTUBHbLIX U3MEHEHWUIA OKO-
no KBEHY nuHumn, cepbesHble, CBA3AHHbIE C U3MEHEHUSIMU MOrofbl, Takme Kak fiefl. CHer Unu necok). B cnyyae comMHu-
TeNbHbIX (PYHKLUMOHANbHBIX BO3MOXHOCTEN CUCTEMbI HYXHO CBA3ATbCA C NOAPSAYMKOM YCTaHOBKWM BEHTUALMOHHON
CUCTEMBI.

MnaH ype3Bbl4aliHOTO NONOXEHNS

Cnegyouwye pekoMmeHgaumy paspaboTaHbl, YTo6bl NoMoys ONMEPATOPY B yCTaHOBMEHWM YPE3BbIYAHOIO NaHa,
KOTOPbIN AOMKEH BKIOYATL CreayoLiee:

- pacnosnoxeHne MP-Habopa OTHOCWUTE/NIbHO OKOH, 3anacHble BbIXOAbl Kak 4719 NnepcoHana, Tak v ANna BeHTUNNA-
LMK rasa K BHeLLUHel CTOpoHe, upesBblyaiiHoe nepektoyeHne ynpaenenuns Ha MALIVMEHTA ana nogaepxkn 6bicTporo
yaaneHus;

- Ha/IMYMe nepcoHasia 4YpesBbluaiiHblX CUTyaLUnii (Hanpymep, NepPCcoHan CaHWTapHOWM MalluvHbI, MeCTHble noxap-
Hble KOMaHfpbl 1 KOMaHAbl 6e30NacHOCTU BHE y4yacTka);

- WHCTPYKUMM U MHOpMaLMio, npefHa3HaveHHble OTAenam noXapHol oxpaHbl U nonvueinckum otgenam (ons
npegsapuTenbHoro obecneyeHns nepeg hakTMyeckuM KpUTUYECKUM MOJIOXKEHWEM, KaK OMMUCaHO B onepauyvioHHOM
PYKOBOACTBE), BK/tOYas HEOOXOAMMOCTb B KCTPEHHON NPOBEPKE HANMYMA UM OTCYTCTBMSA MarHUTHOrO NoNs;

- YNPaXHEHUA NO CMaceHuto, BbINOJIHAEMbIE C COOTBETCTBYIOLLMM MEPCOHasIOM;

- TpeboBaHue K ynpasnstoLweMy nepcoHasty no obyyeHuio B HabnogeHun 3a aBakyaumeit MP-Habopa 1 3a CMeXHbI-
MW MOMELLLEHNAMM,

- Tpe6oBaHWe, 4YTO NepcoHas AO/MKEH BO3BPaTUTLCA B MP-Habop TObKO MOc/e TOro, Kak cuTyauus BepHynachb
K HOPMaJ/IbHOM, TO €CTb LyMbl MPeKpaTUINCL U BUAUMOCTb He 3aTpyfHeHa. W3 coobpaxkeHuii 6He3onacHocTu Bce
NOMeLLEHNA [OMKHbI BbITb MOSIHOCTHIO NPOBETPEHBI; OKHA W ABEPU AO/DKHbI OblTb OTKPbITHI Hapyxy. O6bIYHO cucTema
KOHAMLMOHNPOBAHUA BO3AyXa npeaycmaTpuBaeT 3hheKTUBHbIA BO3AYLUHbIA OOMEH.

Ecnvn nogy npucyTCTBYIOT B NOMELLEHUW, TAe HAXOANTCA MarHuT, paccMaTpusaloT cneayollee:

- CTaHfapTHbIi cueHapuii: KBEHY nuHmna pa6otaeT, kak 3annaHmpoBaHo. MALIMEHT MoXeT 6bITb NIErko yaasieH.
KOHTaKT C KpUOreHHbIMU YacTAMY 3anpeLLeH.

- MasieHbK1e yTeuku: oHW nNpusenn 6bl K MasieHbKUM obsiakaM TyMaHa, KOTOpble YETKO OCTatoTCA BbILLEe [/1aBHOIO
YPOBHSA 1 SIBHO YJaneHbl CUCTEMON HarpeBaHus WU KOHAMLMOHMPOBaHUS Bo3fyxa. Benble, NnofobHble TymaHy, obnaka
MOryT OMyCTUTLCA K Mosly. DTV 06/1aKka COCTOAT U3 XONOAHOrO BO3Ayxa U He NpUBOAAT K UCTOLLIEHMIO Kucnopoaa. B aTom
c/lyyaB cBepxAaB/iBHWE OTCYTCTBYET. HeT H1kakoro pucka yayuwbs kak ans NAUVMEHTA, Tak n ansa nepcoHana. MAUNEHT
MOXET ObITb yAaneli HeMeAIeHHO UM Yepe3 HECKOIbKO MUHYT B 3aBUCUMOCTU OT peakuun MALVEHTA Ha cuTyaumto.
KOHTaKT C KPUOTeHHbIMW YacTAMU 3anpeLLeH.

- YacTuuHblii nnn nonHeii otka3 KBEHY nuHuu: npucyTcTByloT 60/blune, Nofo6HbIE TyMaHy, 06/aka, KoTopble
MOTyT yXyALWwunTs BUugumocTs. JAB/IEHVE B nomeleHnn o6cneoBaHnsa yBemuntcs. Bee noamn B NOMELLLEHUN N NPUXO-
[sline Ha NOoMOLLb Hax0AATCS B OMACHOCTW. B TeueHne nonHOoro otkasa BEHTUSILMOHHON CUCTEMbI CBEPXMPOBOASILLErO
MarHuTa B nomelleHuy obcrnefoBaHna nomelleHne obenenoBaHns BbICTPO 3anoHAETCA KPUOTEHHbIM ra3oM renus.
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Kak npasuio, nepcoHan He [o/mKeH paboTaTb NMOOAMHOUKE, a CKopee B rpynnax, COCTOALMX U3 ABYX Uimn 6onee
YesioBex.

O6bIYHO CaMblli CUNbHBIN ra30Bblii NOTOK NPOUCXOAUT B TeYeHWe NePBbIX HECKOSIbKUX MUHYT W BNOCAEACTBUU
cnagaeT. OfHaKo HanpasfieHWe ra30BOro NoToKa MOSIHOCTLIO HEeMnpefckasyemo, Tak Kak BO BPemsi BO3HWKHOBEHUSA
KBEHY B AMHUM TVN OLLMGKN NONHOCTLIO HE U3BECTEH. [0 OTKPbLITUA ABEPU B NOMeLLeHVe 06CneoBaHnsa BCe JOCTYMNHbIe
[IBEPU 1 OKHa A0/MKHbI ObITb OTKPbITbI, YTOObI rapaHTMPOBaTh 4OCTATOYHYI0 BEHTUALMIO. Becb nepcoHan, He 3aAeiicTBo-
BaHHbI AN cnacaTefibHbIX paboT, AO/MKEH NOKWHYTb MOMeLleHne obcnefoBaHus. Mpu OTKPbITUM ABEPU BO3MOXHOE
BO3HWKHOBEHME CBEpX/as/ieHnsl B NOMELLEHUN MOXET BbI3BaTb CnejytoLlee:

- Ecnv fBepb OTKpbIBAETCA HapYXy B HanpasiieHUn ancneTyepckoli, ABepb MOXET OTCKOUUTb U3-3a ceepxjasie-
Husi. ONEPATOP pomkeH 3HaTb 06 3TOl BO3MOXHOCTM, YTOGbI MOXHO ObI/10 M36eXaTb NOBPEXAEHNI, BbI3BAHHbLIX HEO-
XUaHHBIM OTKPbITUEM ABEpW.

- Ecnn gBepb OTKpbIBaeTCA BHYTPb NOMeLLeHns o6cnefoBaHns, 13-3a CBEPXAAB/IEHUs B MOMELLEHUN ee HEBO3-
MOXHO ByZieT OTKPbITb. B 3TOM C/lyyaB [OMKHbI ObITb OTKPbLITHI CYLLLECTBYIOLLME OKHA U Ype3BblyaliHble 0TKMAHbIE CTBOP-
Kn. CBepxAaBfieHne [MTOKET NPUBECTN K HEOXMAAHHBIM KayaHWAM OKOH WM OTKUAHBLIX CTBOPOK. ECnv HeT Hukakmx
ypesBblyaiiHbIX OTKPbITUA, OKHO HABGNAEHNA MOXET 6biTb pa3buTo. OfHaKO BO3HUKLUME OCKOJIKM CTeKNa MOryT paHuTb
crnacartesibHblii nepcoHast. B 3aBUCYMOCTUN OT KOHCTPYKLMK 1 TONLWMHBI OkHa MOJIb3OBATE/b gomkeH 6bITb 0b6ecneyeH
NoAXOAALLMMN UHCTPYMEHTaMU AN paspyLUEHUs OKHa.

Mocne oTKpLITUA ABEPU B NOMeLLeHne 06Cne0BaHNA ra3 refius MOXeT PacrnpoCTPaHUTLCA B CMEXHble KOMHATbI,
nogsepras onacHocTV 6e30MacHOCTb cnacaTenlbHOro nepcoHana. imeetcs BO3MOXHOCTb NPOBEPWUTL YPOBHMW KUCNOPO-
[a B BO3yXxe C MOMOLLbI0 MOHUTOPa Kucnopoga. MpoTtuBoras He 3awyiaeT OT 3aMeLleHUss Kucaopoga rasoM renvs.
Heobxoaum BO3AaYLUHbIN pecuBep, 4ToObl OCTaTbCA B 06bEKTE C UCnapsaoLmMmMesa renmem. B fononHeHne K pyucky yayuba
MMeeTCsl TaKkke AOMOMHUTENbHbIA PUCK TMMIOTEPMUM MM OGMOPOXEHUS.

Tak Kak ras renvst HarpeeaeTcs ObICTPO U pacnpoCTPaHAETCA BHWU3 OT MOTOMKA, cnacartenb, CTOALWMIA BepTUKasib-
HO. NOABEPXEH 6osbLuelt onacHocTH, YeM MALIVEHT, nexawmii Ha CTOJE O1A MNALMEHTA. Bavke K nosy BO3MOXHO
Hannume 60NbLUEr0 KonyecTBa Bo3ayxa. Cnacaresib MOXeT BbIMrpaTb BPEMS, CMYCKasCh Ha pPykax WU KOMNEHsX, YTOObI
BJIOXHYTb BO3[yXa.

Mocne Toro, kak MAUVEHT 6bin yaaneH n3 nomelleHns obcnefoBaHns, HUKaKoin nepcoHan He JOMKEH NpuUcyT-
ctBoBaTb B6/m3n MP-CUICTEMbI, noka KBEHY He ocTaHOBMEH 1 He obecneyeHa BEHTUNAUUS.

Mocne KBEHY pomkHa 6bITh BbINOMHEHa npouegypa o6cayxuBaHus, Kak onucaHo B COMNPOBOAUTE/Ib-
HbIX OOKYMEHTAX. TlepcoHany O6CAyXVBaHWUSA HYXHO CO06WUTbL HeMed/1IeHHO, 4Tobbl oTkIUNTE MP-CUCTEMY.

26 BMBPALUVA L LLYM

Korga vepes KaTyLlKu rpagnMeHTHOro MarHUTHOrO MoJiA, HaxoAAawmMecs B [OCTATOYHO CU/IbHOM MOCTOSIHHOM mar-
HWTHOM M0J1e, NPOXOANT SNEKTPUYECKNIA TOK. 3T KaTYLLKN BUBPVPYIOT 1 NPOM3BOAAT KonebaHus B CNbILLMMOM Auanaso-
He YacToT. DTO YacCTO BbIPaXKAETCH TPOMKUMMN «CTydaLLMMMU>» 3BYKaMMU.

KpaTkoBpeMeHHble O4eHb rPOMKME YAapHble LWyMbl MOTYT Bbl3BaTb BHE3anHyk notepro cryxa. OCHOBHbIM KpuTe-
pvem 6e30nacHOCTV NpU 3TOM SIBNAETCA NUKOBLIV YPOBEHb 3BYKOBOTO [aBfieHWUs, U3MEPEHHbI B AB OTHOCUMTENbHO
ypoBHA 20 mkMMa. [JonycTuMbIA NMKOBbIV YPOBEHb 3BYKOBOrO AaB/IeHUs, COM/1acoBaHHbI Ha MeXAyHapogHOM YpOBHe
ANns npodheccnoHanbHOro npuMeHeHus, coctaenset 140 ab. TpyaHo npefckasartb, Npu kakmx obcTositensctsax MP-
OBOPYOBAHWE co3faeT HauxyALumne ycnosus Ans co3faHnsa 3ByKOBOro wyma. MoXeT Tak C/TlyunTbCA, YTO U3-3a 4acToT-
HbIX XapakTepuctk MP-OBOPYAOBAHNA B KNMHMYECKOM MPOTOKOSIE OGHAPYXMUTCSA cUTyaums 3ByKOBOro Lyma (KoTo-
pblii BO3HMKaET u3-3a coBnageHusi ctumynauum MP-OBOPYAOBAHWA mexaHW4eckoi pe3oHaHCHOM 4acToTON W. Kak
cnepcTBue, co3faeT 60MbLUNI 3BYKOBOI LUYM).

36 S/IEKTPOMATHUTHAA COBMECTUMOCTb

B OBTACTV KOHTPOMPYEMOIO AOCTYNA MATHUTHO-PESOHAHCHAA CUCTEMA, Kak npasusio, He y0B-
neTBopsieT 06blYHLIM TPEOGOBAHUAM, KaCAOLWMMCS HaMpPsHXXEHHOCTW MOA BbICOKOYACTOTHOIO M3/lyvyeHus. 3Tn Tpebosa-
HVA. B NEPBYIO oyepeflb, Hamnpas/ieHbl Ha 3awuTy pagumocBsasn U onpegeneHbl MexayHapoAHbIMKU  cTaHAapTamu,
Takummn kak CUCTIP 11. [onycTumble npegesnbl HamnpshKeHHOCTW Mons paguonomex (MHAYCTpuasibHbIX  NOMeX)
HaxogaaTcsa B npegenax ot 30 go 50 gbmB.'M. 3T0 npeAnonaraeT, 4To cTaH4apTHbIE 3MUCCUOHHBIE ypoBHU MP-OBOPY1O-
BAHWA. KomnbloTepHOro Tomorpada 1 KOMMIEKCHOro PEHTTEHOBCKOTO 060PY0BaHNA N3MEPSAIOTCA Ha rpaHuLie nome-
LLLEHNA WX CTPOEHUS.

B cTtagun noAarotoBkn Haxogasatca ctaHgapTel MOK no OMC. B KOTOPbIX yKa3aHbl MEPONPUATUSA, CBA3AHHbIE C
NomMexoycToliunBoOCTbI0 MeauumHckoro OBOPYAOBAHWA. Mpegnonaraetcs, 4To 6yayT ykasaHbl Tpe6oBaHUS MO YCTOW-
YMBOCTM K BO3AENCTBMIO NOMNE Hanps»XeHHOCTbI0 0T 1 A0 3 B/M, a B cneymasbHbIX C/yvasX, TakMx Kak CUCTEMbI XN3He-
obecneyeHuns n HekoTopble Buabl OBOPYAOBAHNA ans moHutopuHra NMALIMEHTA. — ot 10 go 100 B/m.

B HacTosLLee BpeMsa HanpsXXeHHOCTb BbICOKOYACTOTHOro noss Bokpyr MAFHUTHO-PE3OHAHCHOIO OBOPYIO-
BAHNA B npegenax OBJIACTU KOHTPOIMPYEMOIO AOCTYIA MOXeT NpeBbICUTb YKa3aHHble OrpaHnyeHnst u foc-
TUYb 3HayeHuli cebilwe 100 B/m. OueBngHo, uto BCMTOMOIATE/IbHBIE YCTPOWICTBA, ncnonb3zyemble B OB/IACTU
KOHTPOJIMPYEMOI'O AOCTYMA, MOryT 6bITb BblBEAiEHbI U3 CTPOS TaKUM MOJIEM.

51 SAWLNTAOT NPEACTABNAOLWLNX ONMACHOCTbL BbIXOAHBLIX XAPAKTEPUCTUK

M3meHsoweecs BO BPeMeHW T[PajMeHTHOE MarHMTHOE TMoJie U BbICOKOYACTOTHOE Mosie, reHepupyemble
MAITHUTHO-PE30OHAHCHbLIM OBOPYLOBAHWEM, moryT Bo3aeiicTBoBaThb Ha dhnsunonorudeckme pyHkuum NALIMEHTA
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B Takoli cTeneHun, 4to notpebyeTtcs oueHka G6e3onacHocT OBOPYAOBAHUA no atum napametpam. Mpegnvcanus
HaCTOSILLLEro cTaHgapTa OCHOBbLIBAIOTCA HA COBPEMEHHbBIX HAYUHbIX AAaHHbIX U HYXAAKTCA B NOCTOSIHHOM NepecMoTpe no
Mepe MOSIB/IEHNS HOBbIX (DaKTOB.

[OwnarHoctnyeckne MATHUTHO-PE3OHAHCHbBLIE OBC/IEAOBAHUA 06bI4HO 3aBepluatoTca B TeyeHune yaca, no-
3TOMY B HacToslLLeM CTaHAapTe paccMaTpvBatloTCA MOCNeACTBUA BO3AECTBUIA, NPOAO/MKAIOLMXCA NPUMEPHO OKOJO
Yyaca, npuyem ocoboe BHUMaHVE yaensieTcs OCTPbIM He6naronpUSTHLIM peakuusaMm.

51.102 3ALUMTA OT HU3KOUACTOTHOrO MEPEMEHHOIO MOMSA. CO3OABAEMOIO TPAAVEHTHOW
CUCTEMOW

1) Vi3smeHsiloWwmMecs BO BPEMEHW MarHuTHblE NONSA UHAYLMUPYIOT 3/1eKTpuyeckue nons £ u BUXpPEBble TOKU B
COOTBETCTBUM C 3aKOHOM 3/1IEKTPOMArHUTHOW nHAyKumn dapages. MepeknodyeHne kaTywek rpagumeHta BMP-OBOPY-
LOBAHUW co3paeT nepemeHHoe MarHutHoe nosne {d&'dt nnm B) Tak. uto Teno MALMEHTA noaBepXeHo BO3aeii-
CTBUWIO CO34AHHOr0 3/1EKTPUYECKOrO Nons. 3TO NOMe MOXET 3aTPOHYTb N1ErKOBO36GYAMMYIO TKaHb C Noporamu, KoTopble
3aBUCAT OT yacToTbl. [Mpun yacToTax Bbiwe 10 Ky, TpebytoTcsa 6onee Bbicokme nons Ansa addpekra [84]. dnekTpuyeckoe
nosie B CBOI 0Yepeab BbI3blBAET 3/IEKTPUYECKUI TOK. U 3TO BbI3OBET HarpeBaHue cornacHo 3akoHy Oma. Ha npaktvike
ahbdhekTbl HarpeBaHus ot BbIXOOA TPAAVEHTA He paccmaTpuBatoTcs.

B cnyyae ogHOPOAHOrO NEPeMEHHOr0 MarHWTHOrO NoNs U LUAUHAPUYECKOTO Tena ¢ OAHOPOLHON NpoBOAYMOC-
TbiO U NapasifieNilbHbIMM OCAMMW K MarHUTHOMY MO0 B anekTpuyeckoe nosne £ HanpasfieHO BAO/Ib BUTKOB NepreHau-
KYNsipHO K B. T103TOMy €ro 3HaueHue nponopuMoHanbHO paguycy BuTka. Kak cnepactsue, ypoBHW GecrnokolicTa
3aBUCAT OT pasMepa, CUCTEMbI rpajueHTa 1 NpoBOAMMOCTY cpefbl. Bo3byxaeHne TkaHW npoucxoauT 6osiee nerko,
KOorga nepemeHHoe none rpagyeHTa cos3faetcsa B 60MblUMX FPAANEHTHBIX cucTeEMax.

2) Mpobnembl 6e3onacHocTn

Mepsoe, 4TO gocTaBnseT 6ecnokoiicTeo npu BbIXOAE MPAOVEHTA. — cepfedHas hnbpunnaums n cTumynaums
nepudepuiiHbix HepBoB. CepaeyHas ubpuaNsaLMs SBASETCA CamMbiM CePbe3HbIM OC/IOKHEHMeM, NOTOMY YTO GbICTPO
€037,al0TCS OnacHble A5 XU3HW ycnosus. Bo3byxaeHne HepPBOB paccMarpvBaeTcs, NOTOMY YTO MPU CUIbHOM CTUMYNS-
LM MOTYT BO3HUKHYTb HEBbLIHOCKMbIE GOME3HEHHbIE OLLYLLEHWS. ITY ABMEHUS 6ecnokoiicTBa NPOMCXOASAT Ha BbILLemNo-
pOroBbIX YPOBHSIX cepAeyHoro Bo3byxaeHus (CC) u nepudpepuiiHoro Bo3byxaeHus Hepsa (MBH). Bo BTopbIx, BONpOC
HarpeBaHua MALIVIEHTA. XoTa HarpeBaHue, Bbi3BaHHOE 3M1EKTPUYECKMMU TOKamy Masio, OHO fobaBnseTcs K Harpesa-
HWO. BbI3BaHHOMY PY BosgelictBuem MP-OBOPYOOBAHNVA, 1 B3aMMOCBSA3aHO C 06beAMHEHHbIM 3DEKTOM ABYX
HarpeBsatoLmX NCTOUHNKOB.

3) Mogenu Bo3byxaeHns

TeopeTnyecknii NPOCTPAHCTBEHHbIN paclUMPEHHbI  HennHelHblli  y3en (SENN), mogens Hepsa Pewnnu [85J.
npefckasbiBaeT, YTO MOPOroBble YC/OBUS A1 BO3GYXAEHUS HepBa MOryT 6blTb XOPOLLO OMUCaHbI CUIOW £ nokasb-
HOrO 3/1EeKTPMYECKOTO MOMA B KOHEYHOW TOuYke HepBa, MapasfenbHOro ero HampasfeHWio, U MPOAOC/HKUTENbHOCTLIO

cTmyna Mpy 60nbLOK NPOAO/HKUTENLHOCTM CTUMYyNa NoporoBas 06/1acTb acUMNTOTMYECKW [OCTUraeT ee
€amoro HU3Koro ypoBHS £nin. 1 nNpyu KOPOTKO/ NPOAO/HKUTENBHOCTM CTUMY/A NMOPOr NPOMOPLMOHAIEH NPOV3BEAEHNIO
ETnun » *e

Pewninu Npegsioxus, YTo noporoBast pyHKUMs f, MOXET 6biTb BbIpaXKEHA KakK 3KCMOHEeHTa

ETH = ET"_exp(-<allc)- sB5)

Mcxops v3 mogenu, MvHMMasibHOe 3HaueHve nopora Ans nogei £Tn ana cepgeyHoro Bo3byxaeHws m MBH
[N MOHOMOAPHBIX MNPSIMOYTO/bHLIX 3/1EKTPUYECKUX CTUMYSIOB, Kak OLEeHUBaloT, cocTasnsieT 6,2 B/M. SkcnepumeH-
Ta/lbHble 3HAYEHUst ANs1 NOCTOSIHHOV BpemeHu IC pacnonaratoTcs npu6amsuTensHo mexay 0.12 n 0.8 mc gnsa MNBH.
[ns cepaeyHoro Bo3byx/aeHust aToT AnanasoH oT 140 8 mc. n Peunnmn npegnaraet 3 Mc B kKadecTBe NpeAcTaBUTEIbHOTO
3HaYeHus.

B oT/iMune OT 3KCMOHEHLMaNbHOTO BbipaXeHust ypaBHeHus (BB.5). 66110 npefnoxeHo 60see TouHOe onucaHune
3KCNepUMeHTasIbHbIX AaHHbIX [86]. [87]. OTa anbTepHaTWBHas DYHKLMA MOKasbiBAET MOPOr, UMENLMIA runep6oanyec-
KYI0 3aBWCUMOCTb OT MPOAO/HKUTENBHOCTN CTUMYNa

£rH = peobasa (1 + xpoHakcu/ (,). (BB.6)

B sTOM ypaBHeHUN «peobasa» eCTb HWKHWIA Npefen 4acToTbl NOporoBoro CTUMYJ/a N «XPOHaKCU» — XapakTep-
Hoe Bpems peakuun HepsoB. Kak B ypaBHeHuun (BB.5). ts— npofo/kuTenibHOCTb CTUMYNSALMUW. YPaBHeHWe npume-
HAETCA 4151 YHUNOMSAPHBIX MPAMOYTOJibHbIX CTUMYJIOB. Kak 06Cyx/eHo paHee, HeflaBHWE 3KCMEePUMEHTbI yCTaHaB/IBALOT,
yto MBH obnacTeli rpagneHTa TOYUHO xapakTepusyeTcs ypasHeHuem (BB.6) mpu ucnonb3oBaHun nMxpoHakcu» 360 Mmc
[89]. [90]. [91].

LLncpep [88] ykasan, 4TO MO CPaABHEHWIO C SKCMOHEHLMa/IbHLIM ypaBHeHneM (BB.5) runep6oamyeckomMy Bblpake-
HUIO ypaBHeHus (BB.6) Takxe nyuwe ya0BAETBOPAT TeopeTnyeckne 3HaveHust nopora mogenu SENN Peunnn. Takum
obpasom, ypasHeHue (BB.6) ncnonb3yetcs 3gech 4151 OnucaHus npefesnos Aas nepudepuitHoro Bo3tyxaeHns Hepsa.

4) dusmnonoruyeckne npegens A8 cepAeyHoro n nepuepuiiHoro Bo3oyxaeHns Hepsa U HarpesaHune

Pennnu [85] cpaBHUA pa3HOO6pasHble MCCNeAoBaHWS 3MEKTPUYECKOTO BO30YXAEHWS Y XMBOTHbIX. OH 3ame-
TWN. YTO CepfieyHble Noporu pacnpejesieHbl NeprneHAnKyNsApHO ¢ 60/bLIOK fonel YyBCTBUTENILHOCTU € KO3dULMEH-
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TOM 2 HWXe, yem MefAvaHa. Kpome TOro, OH OLEHMBAET, YTO B [AaHHOM XWBOTHOM MOPOr BO3GYXAeHus (Hayaio
CMelLLeHHbIX yaapoB) 6yaeT 40 % cepAeyHOro ypoBHs. [pu akCTpanonsuvum Ha fofeli oH npegnonaraet, YTo Yesose-
yeckunii nopor Bo36yxaeHusi ot ero Mmogenn SENN aBnsietcs 20 % 4enoBEYECKOTO CPeAHero YpPOoBHS (UopUAsumm.
Pevnnu ouenun, uyto dBldt (71.3; 72.1: 50.8) Tn/c gns nepeknoyeHust (X. y. r) rpafmMeHToB Heo6XoAMMO, YTOObI
3/1EKTPUYECKOe Mose B CepAeyHuke focTuro 6,2 B/M. ero oueHka nons «peobasbl» BO3BYXAEHWS 4151 cCamoii YyBCTBU-
TenbHoli — 1 %.

BoynaHg v ap. (90] coobwmnmn o cpeauHHOM CepAeyHoM nopore BO36YXAeHus Yy cobakn Ans  nepekoyveHns
13 rpagueHTa B npegene 2700 TrYc npu npogomxutensHocTn ckata 530 Mc. Mpyu NOCTOSIHHOW CepAeyHOro BpeMeHu
B 3 MC 3TO COOTBETCTBYET Be/IMumnHe ypoBHS BO36YxaeHNs1 440 Tn/c. U3 BbluncneHnil AaHHbIX, KacaloLmxcs (usnonormm
cobak 1 yenoseka, eanHuua dBldt BAONb AMHBI 06bEKTA CO34aeT 3NeKTpuIeckoe nose B cepaue yenoseka B 2.81 pasa
60nblUe, Yem B cepfle cobaku, NO3ToMy ANS Nogeit 6bin BbIBEAEH acyMNTOTUYECKUi ypoBeHb cTumyna 156 Tn/c u
O[HOMPOLIEHTHbIN OXWUAAeMbIl ypoBeHb B 78 Th/C. B pasyMHOM COrnalleHun ¢ OLeHKon Pennnu.

Mpegen, yCTaHOB/EHHbI HACTOSLWWM CTaHZAPTOM [/ UCKIOYEHUs BO3GYXAEHWS cepAaua, AO/MKEH ObiTb
HWXe OAHOMPOLEHTHOrO Mopora € TPeXKpaTHbIM 3anacoM MPOYHOCTU. STO OCHOBaHO Ha Mogenn SENN n akcnepumen-
Ta/IbHO Onpefie/IeHHOM YPOBHE Mopora cepAeyvyHoro BO30YXAeHus. C AaHHbIMU NPeAnosioXeHNsMU 3TOT npeaen
6yfeT 3aBUCETb OT BEPOSTHOCTY CepAevHOro BO30YX/AEHNS, MeHblleld yem 2x 1Ch9. Kpome Toro, okasblBaeTcsl, YTO
npegen Bo36yXaeHus nepuepuitHoro Hepea, YykasaHHbI B @aHHOM CTaHAapTe, HUXe npejena cepaeqyHoro Bo3oyx-
[JeHnsa ans Bcex NPOLO/MKUTENbHOCTEN CTUMYNA, HAaXOAALWMXCA B 061aCTV NPaKTUYEeCKoro nHTepeca.

B uccnepoBanun Boynanga u ap. [90] Ha 84 o6bekTax 3HauveHve dBldt npegnonaraeT, uYTO HU3KWIA NPOLEHT
HEeKOMPOPTHON CTUMyNAUMKM NPUGAM3UTENBHO paBeH cpedHemy nopory MBH gns nepeknioyeHust rpagneHTa, kak B
npeAwecTaytoLeM — nocnegytoliem (AP) n ronosa — Horu (HF) HanpaBnenusix rpagueHTa. HuUskuii NpoLEeHT HeBbIHO-
cumoii ctumynsauum dBIdt HaxogmTea okono 20 % cpepgHero nopora MBH. Boneeas CTUMyNAUMS ABNSETCA HE TOMbKO
MCTOYHMKOM HeyAo6CTBa; OHa Takke CBA3aHa C HeymnpaB/sieMbiM COKpALlEHWEM MbIllL, TakK YTO y4yeT oCcoGeHHoCTel
MALUVEHTA n adhchekTMBHOCTH 06Ce0BaHNs SBSETCA Cepbe3HbIM KOMMPOMUCCOM Ha 3TOM YpoBHe. HeBblHOCKMas
CTUMYNSILUS ABNSIETCA KOHEYHbIM NMYHKTOM B 3TOM OTHOWEHUW. K Tomy xe. peakuus MALIMEHTA B Takoil cutyaumun
obpasyeT AanbHelilnii puck 6e3onacHoOCTU. UTak, B HacToALEeM cTaHAapTe 3Ha4YeHue YPOBHSA CTUMYNALUM BbIGPaHO
Kak npegen ans TMEPBOIO YPOBHA KOHTPOJIMPYEMOIO AOCTYIMA un 80 % OT Hero BbibpaHO Kak npegen
HOPMAJIbHOIO KOHTPOJIMPYEMOIO AOCTYTA.

5) OTHoweHne mexay E-nonem n dB/dt B MP-OBOPYJOBAHWN

Mpeo6pasosaHue npegenos nons £ 8 npegens dBldt TpebyeT 3HaHUA O COOTHOLLEHUAX MeXay 3TUMU napameT-
pamu B TUNW4HoiA reomeTpun Tena MALUVEHTA 1 rpagMeHTHON CUCTEMbI.

OnekTpuyeckoe nosne £. Bbl3BAHHOE CUCTEMON rpagveHTa B Tene, CBA3aHO C NPOCTPaHCTBEHHbIM pacnpegene-
Huem dB'dt n reomeTpueli Tena. [ns nio6oi 3akpbITOli TpaekTopum |. KOTopas orpaHNyMBaeT MOBEPXHOCTb S. —
OCHOBHOE YypaBHeHne u3nKun

iEdU ~IwdS B8B7>

YpaBHeHne MOXET ObiTb peLleHo, Korga onpepenieHbl rpaHUYHble YCNoBUA. Kak MNaCTpaTuBHOE YNpoLLeHue.
MALIVEHT moxeT 6bITb MpeACcTaBeH Kak 0AHOPOAHBIN NPOBOAALLMIA BbITAHYThIV BpallaloLWWiicsa 3A11NConA ¢ Nosyrnas-
HOIi OCEBOW A/IMHON a 1 NoslyHe3HaunTeNbHOW oceBOi AfMHON b 1 npocTpaHcTBom BHe MALVEHTA B Buae cpefpl
nsonauyum. Korga npocTpaHCTBEHHO OAHOPOAHOE MepeMeHHOe MarHWTHOe nosie MPUMEHEHO NeprneHAUKYIAPHO K rnas-
HOIi OCU 3TOTO 3N/IUNCOMAQA, MakKCMMaslbHOe 3HauyeHue £ BO3HMKAeT B cepefyHe annuncouga, no ero nepumetpy. M3
3TOr0 cnefyeT, uTo 3TOT NepUMETP ABMISETCA MECTOMOMIOKEHNEM, B KOTOPOM, Kak oxugatoT. MBH BO3HUKHET cHavasa.

Peunnnu [85] nokasan B 3TOM NOSIOXEHWN

\E\= azbHa* * &)dBldt. (BB.7a)

Korga annvncoung vmeet nonyocesble AnvHbl @ =04 M un b = 0,2 m, npeacTtasnas nonepeyHoe ceyeHune
MALIMEHTA c nonem B MMM HanpasieHuu, nosyvyaeTcs OTHOLIEHWE

|£ 1= 0.16 dBldt. (BB.7b)
rpe£. B/im.
ndBldt. Tn/c.
Korga nepemeHHoe MarHUTHOE nosie sSIBNSeTCA napasienbHbIM [1aBHOV OcK anmnconaa, cryyaii, KoTopblid npea-

cTaB/nifeT nose B H-HanpasfieHUW. BbI3BaHHOE 3/1EKTPUYECKOE Mosie napasiieflsHO ee Kpyriiomy nornepevyHomMy ceve-
HUto ¢ pagnycom 6 =0,2 M, B 3TOM Cnyyae

|E 1= 0,10 dBIdt. (BB.7¢)

roek. B/im.

ndBldt. Tn/c.

B fgelicTBMTeNBHOCTM nofie cucTeMbl rpagmeHta B MP-OBOPYNOBAHUWN HeogHopoaHo. B npefenax cuctemsl
rpagueHTa npoCcTPaHCTBEHHOE MakcuMasibHoe 3HauveHue dBIdt Ha nepudpepun MAUVEHTA Bbiwe, 4yem cpefHee
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yucno dBidt no ero Teny. HepasHuue BblUMCNEHUA C  MOPAOSIOTMYECKN PEasIMCTUHECKMMU MOAENSAMU  YenoBeka
rnokasblsatoT, 4TO napameTpbl B YypasHeHusx (BB.7b) n (BB.7c) ssnsotca 0.11 n 0.08 cootBeTcTBeHHO, AN dBidt.
B3ATOrO Kak MakcuMasibHoe 3HadveHue B paguyce 0.2 M. O nogo6HbIX 3HauveHusix coobwann Boteenn un Boyneit [92J.
OHU BbIYMCNIUAW MOTOKM, Bbi3BaHHblE B NPOBOASLEM LuanHape pagnycom 0.195 m B npefenax 6/10ka thopMMpoBaHNs
n306pakeHnii. 3 pesynbTaTtoB, MpeAcTaB/fEHHbIX B UX OTYETax, MOryT 6biTb onpedeneHbl 3HadeHus Ef(dBIdt) (dBfdt
ABMAETCA MaKCUMaslbHON BeMUMHON npu = 0.195 M): AN NepekioyeHns 13 NonepeyHoro rpagueHTa OTHOLLEHne
0.121 v oTHoweHue 0.087 ANA nNepeknoYeHUa U3 NPOAONLHOMO rpagueHta. OTMETUM, YTO JIOKa/IbHOe MaKcuMasibHoe
aneKTpuyeckoe nose 6yaeT BO3MOXHO 60/bLue ¢ KOIULMEHTOM 2. ecim MoAesb byaeT paccmaTpuBaTb HEOAHOPOA-
HYI0 NPOBOAMMOCTb, TaKyto KakK BK/THOYEHNE KOCTU.

Bo3moxHO npeobpasoBaHue ypasHeHus (BB.6) B BbipaxeHue A5 noporosoil BenuunHbl dBidt. Korga ee 3Have-
HVe CBSI3aHO C OnpejesieHHbIM NpefcTaBuTe/lbHbIM MECTOMOMOXEHNEM. XapaKTepHoli 0COBEeHHOCTbIO (POPMbl BOSHbI
rpagneHta 8 MP-OBOPYJOBAHUWN sBnsieTca ee nosTopsiowasncsa 6unonspHas copma. Ans TpaneuongHoli ghopmbl
BOJIHbI rpajMeHTa, kak nokasaHo Ha pucyHke 102. Bbi3BaHHOe none E 6yaeT pagoM npsamMoyrofibHbIX CTUMY/IOB C nepe-
MEHHbIM 3HakoM. [pPoAo/MKMTENBHOCTL CTUMYNia  BMNONSIPHOTO ckaTa B TpaneLougHol opMe BOMHbI rpagueHTa ¢
MaKCUMasibHOW aMnauTyaoi cnegyet u3

Is= - (BBS)

6) WHcTpymeHTanbHOe onpefeneHHble npegenst ans CC

B HacToswem cTaHgapTe ypasHeHune (BB.6) ucnone3yetca ans npeobpasoBaHus r3nonornyeckoro npegena
NS cepAeyHoro Bo3byxaeHus, kak 06CyxaeHo B nepeunicieHumn 4). MNocTosHHas cepAeyHoro BpeMeHu tc npuHumaeTcs
paBHoli 3 Mc. 3HayeHne No Pennnn ogHOro MopoTa 3/1EKTPUYECKOro Noss UCMONb3yeTCs Kak peobasa rbc cepAeyHoro
BO36Y)XAEHNSA 3N1EKTPUYECKOro nons. YpasHeHne (BB.7¢) ucnonb3yetcs Ans npeobpasoBaHns 13 peobasbl anekTpuyec-
koro nonsi B dBJIdt peo6asbl. Vicnonb3yeTcs 3anac NPOYHOCTU, pPaBHbI 3. BBeAEHHbLI B nepeuncnexdun 4). Mpegen
3alTbl OT cepaeyHoli hnbpunnaumm cTaHOBUTCS

I _ rbc 1
3 Tep(<sfE)’ (BB.9)

roe rbc =6.2 B/m unu 62 Tnlc.

7) Npavas gemoHcTpaunsa npegena BbIXOOA TPAAVNEHTA ana NBH BCEIO TEJTA MP-OBOPYJOBAHUA

HacToswwmii cTaHaapT onucbiBaeT MHOXECTBO NOAXOA0B ANA MNofyyeHus 3Hadenus nopora MBH MP-OBOPY-
LOBAHUA. OHM 06CyXAeHbI B 3TOM U B Ceylowmx nyHkTax. [na ycTaHoBneHuss npegenos MBH HacTosiwmii
CTaHfapT NpYHUMaeT 3KCNepUMEeHTasIbHYI0 OLieHKy MOpOroB B KayecTBe OCHOBaHWS A/1A onpefeneHns npeaenos
(npsimoe onpegeneHve). MNpsimoe onpegeneHve TpebyeT aKkCnepMMeHTaslbHO paboTbl ¢ 4O6GPOBO/bLAMM Ha NpeacTa-
BuTENbLHON Mogenn TPAAVNEHTHOIO B/IOKA. OcHOBaHHOE Ha MPUHATON rMnep6onYecKoil B3aMmMocBA3N Mexay
NOpPOroM 1 BpeMEHeM ckaTa, BO3MOXHOe NpuGnkeHue Ana NpsiMoii AeMOHCTPaLu COCTOUT B TOM. YTOObI YCTAHOBUTb
peo6a3sy M XpOHaKCWUW. OCHOBaHHblE Ha TecTe A/1S OrpaHWYeHHOro Yucna BPeMeH cKaTa, U NPOM3BeCTU OTHOLLEHWS
pekypcun AN Kax[oro MCnonb3yeMoro BpemeHu ckata. [anbHelilee MOAeNMpoBaHWE MOXET MCNO/b30BaTbCA ANst
orpaHuyeHmns Yucna akTmyeckm NnpoBepeHHbIX hopM BOSHbI. OANH NpUMEpP Takoro MoAeNMpoBaHNsA NpUBeAEH B nepe-
yucneHun 16).

Mpepaenbl, NoyYeHHble U3 3KCNEePUMEHTasIbHOV PaboThbl € A06POBO/bLEAMY, AOMKHBLI COOTBETCTBOBATL (OM3MO010-
rMYeckMM TpeboBaHUAM, Kak yKkasaHo B nepeuncrieHnn 4). Pabouyas Harpyska OT Takoii NpsiMoit AeMOHCTpaLyun MOXeT
6bITb YPE3MEPHON, 1 AN HEKOTOPbIX 3HAYMMbIX (DOPM BO/HbI CTaHAAPT o6ecneunBaeT YMC/OBbIE Npeaenb! Kak anbTep-
HaTuBy. 06CYXAEHHYI0 B nepedncrieHnsx 8)— 14).

8) Unchposoe onpenenenne npegenos ana MBH

Mpavas gemoHcTpaumsa npegenos MNBH He Bcerga BbinonHuMa. Ytobel npegnaratb a/isTEPHATUBY B 3TOM Crlyyae,
HacTosWMIA cTaHgapT ob6ecrneunBaeT onpegenieHHble B UudpoBoli copme HegocTawowye npeaensi gna dBidt un
ans £. 3T npefesibl OCHOBaHbI Ha Tpex MccnefoBaHusiX A06poBO/bLA, B KOTOPbIX ucnosnb3osanocb MP-OBOPYAO-
BAHVE gns nonyyenus MBH. PesynbTaTtbl 3TUX WccnefoBaHwii n3gaHbl Xemom u ap. [89). boynengom v ap. [90] n
XebpaHkoM 1 ap. [91]. B kaxaoi ns atux ny6nvkaumii noporosbiii MBH 6bin paccMoTpeH kak dhyHkums dBidt v npogon-
XUTENbHOCTM My/ibca Y 06POBO/bLEB, NOABEPXEHHbIX BO3AENCTBUIO NepekodeHns rpagueHtos B CUCTEME [PA-
OVNEHTA BCEIO TENA B uyunuHgpuyeckom MATHUTE BCEFO TEJIA. XoTs 3HadeHust dBidt. mcnonb3yemblie B 3TUX
ny6nvkaumax ansa BbipaxeHus noporosoro MBH. He 6b11M HenocpeaCTBEHHO CONOCTaBMMbl M YacT (hOPM BOJIHbI Fpaju-
eHTa OT/INYasIUCb, MO0 ObITb NOlYYEHO CPaBHEHME pe3y/bTaToB 3TUX aBTOPOB. CpaBHEHME WCMOJb3yeT HeKoTopble
Heony6/IMKoBaHHble NOAPO6HOCTM, CobpaHHble A5 YCTaHOB/IEHUS OCHOBaHWA Ana npefdenos MNBH. ucnonbayembix
B HacTosiem cTaHgapTe. OCHOBaHWE CPaBHEHVS MOMYYEHO CYMMUPOBAHWEM, ykasaHHbIM B nepeuuncnenumn 9). Mpepge-
nbl BIXOAA TPAAVEHTA ans Bcero Tena MP-OBOPYJOBAHUA Ha 3TOM OCHOBaHWK NoslyyeHbl B nepeuncineHun 10).

9) OcHoBaHuWe cpaBHEHUA A/1A BbIXOAA rpajneHTa

OcHoBaHWe, UCNOMb30BaHHOE [N CPaBHEHWA 3KCNepuMmeHTasnbHOl paboTsl [89]. [90]. [91]. cneaytowiee: Bce
3HaueHus dBidt GblIM NOBTOPHO BbluMC/iEHBI K dBidt Kak NMPOCTpaHCTBEHHO-BPEMEHHOW MaKCUMyM BEIMUMHLI MOAY/S
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dBi'dt. Bo3HMKaloOWEero Ha cTeHke uunnHapa 0,2 bl, KoaKCMaslbHO K MarHuty. 3TOT 06beM 6bi1 BblibpaH ANs npeacTas-
nenns o6bema, 06bI4HO focTynHoro ans MALVEHTA. Bee ncnonb3yemble hopMbl BOSHbI rpagveHTa 6b111 hopmamu
BO/IHbI EPI ¢ chopmoii TpaneLonga. YnpasneHue nepeknioyeHHoro rpagueHta 6bi1o npeLecTByiolle — nocneqyto-
wum (AP) B ABYX U3 Tpex 3Tux nybaukauuii, n pesynbtatel Bcex MPAAVEHTHBIX B/IOKOB pgaHbl 0f4HOBPEMEHHO B
TpeTbeMm [89]. B atoii nybnvkaumn noporu Ans AP ynpasfieHusi MepekioyeHHOro rpajneHta Morv 6biTb MOMyYeHbl
perpeccoM. [Mnockue BepLunHblI hOpM BOMHLI 6binn 0,3 Mc y Boynanga [90], 0,4 mc y Xema [89] n 0.5 mc y XebpaHka
[91]. 3T pa3nnuns B NPOAO/HKUTENBLHOCTM MIOCKON BepLUMHbI, Kak npeAnoniaranm, UMesnn BTOpoli NOpsAOK BUSHAS,
1 3TUMK pa3nuumsamn npeHebpernu. LUnpuHa pacnpegeneHunii MHAMBUAYaIbHbLIX MNOPOroB Mor/a 6biTb OLeHeHa Ans
[BYX U3 Tpex nccnegosanuii [90], [91], mOTOMy 4TO B 3TUX MCCMEL0BAHMAX Y4acTBOBa/IO 6O/bLIOE YMCIO JOOPOBO/Ib-
LueB. Habniogaemble cTaHAapTHble OTK/IOHEHWS, BblPaXEHHblE KaK Apo6b cpefHero, umenn nofobHbI pasmep B
060ux nccnefoBaHMAX 1 3HaveHem 0.24 6blM NPUHATBI AN ONpeAeneHns [JOCTOBEPHbIX 061acTell cpeaHux noporos.

Korpa Ans BpeMeHu ckaTa nopor He Mor 6bITb fOCTUTHYT A1 BCEX 0OEKTOB 13-3a TEXHUYECKMX NpefenoB cucTe-
Mbl rpajieHTa, BbIDOBHEHHOE CpefiHee 3HaYeHne UCMOosIb30BaU10Ch A1 OLEHKU CpefHero 3HaveHus. B cnyyae, korga He
MOr 6bITb COBNIOAEH CaMblii BbICOKUI nopor ¢ oT N JO6POBO/bLEB, 3TO CTATUCTUYECKN ONpefensnoch kak cpegHee
4ncno no LeHTpasibHol dipakumn N -2 ¢ 3akasaHHbIX NOPOros.

10) JKcnepuMeHTaslbHble AaHHble 0THOCUTeNbHO nopora MBH ans uenoeveckmx fobposonbLes B MP-OBOPY-
NOBAHWW Bcero tena

PesynbTathl 3KCNepUMEHTaslbHbIX BeIMUMH, NPeobpasoBaHHbIX Ha OCHOBaHUM CPaBHEHWUS, Kak OnMcaHo B
nepeyncsiednn 9). npmBegeHsl Ha pucyHke BB.2. [laHHble NpefcTaBnfloTca nocrefosaresibHbIMUA, XOTA WUCMO/b30BaH-
Hoe MP-OBOPYAOBAHVIE 6bino npefctasneHo pasnnyHbiMn N3rOTOBUTENAMU Tak. 4TO NpucyTCTBOBa/IM pas/n-
yus B NPOEKTe annaparHbIX CPeACTB rpagneHTa. bbiia nonyyeHa eMHCTBEHHaA rnep6osmyeckas noporosas qyHKLMA
BO30YX/EHNSA COrNacHo ypaBHeHUIo (2) myTeM NOArOHKM KO BCeM MyHKTaM AaHHbIX CO CTaTUCTUYECKOW Maccoi K Kaxkao-
My MYHKTY [aHHbIX, KOTOPbIA MPUHMMAET BO BHUMaHMe Y41C/I0 A406POBO/bLEB, UCCNEA0BAHHbIX B K&KAOM U3 yKa3aHHbIX
co06LeHniA. MonyyeHHble 3HauYeHns peobasbl creaytoLime:

b= 19.7 = 1Tnlc.

KOTOPbI B HACTOSILLEM CTaHAapTe okpyrieH fo 20 Tn/c.

XpoHuK 1= 0.36 mc.

[BoliHoli norapndm akcnepruMeHTasIbHbIX MOPOroBbIX 3HAYEHWI 418 BO3GYXAeHNUA nepudepuitHoro Hepea ¢ cop-
Mamu BOMHbI EPI Tpaneuonaa npotue BpeMeHun ckata ts  (Xem [89] + boynaHg [90], x Xe6paHk [91]). Bo Bcex akcnepu-
MeHTax [JaHHble npuaepxusaloTca opuveHTauum gns MM HanpasfeHns nepektoveHHoro rpagueHta. [loporosble
BE/IMYMHbI BblpaXkeHbl kak dtHdt, npocTpaHCTBEHHO-BpEeMeHHOW MakcuMym Mogyns dBidt Ha LuanHapuyeckoi nosepx-
HOCTW, KOaKkcuaslbHblii K MarHuty, ¢ paguycom 0,2 M. CrowHas NnHUA sBsieTcs runep6ooii, npucnocobi1eHHoN Ko
BCEM MyHKTaM AaHHbIX, CO CTATUCTUYECKON Maccoli Yepe3 ToUKy, KoTopas oTpaxaeT KOoNM4ecTBo [06pOBO/bLEB, NPOBe-
PEHHbIX B KaXK0M 13 YKa3aHHbIX COOBLLEHNA. XapaKTepHble napamMmeTpbl rMnep6osibl — peobasa rb = 19.7 Tn/c 1 XPOHUK

=0,36 Mmc [cm. ypaBHeHune (2)].

PucyHok BB.2 — 3kcnepuvMeHTaslbHble iaHHble OTHOCUTEsbHO nopora MNBH
yesnioBeyecknx fobpososnbues MP-OBOPYJOBAHUA BCEIO TENA
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11) OKCnepuMeHTasIbHble AaHHble 0THOCKUTEeNbHO nopora MNBH ¢hopM BOMHbI, OT/IMYHBIX OT Tpaneuonga

Mopor dB'dt 3aBMCUT OT NPOAO/IKUTENLHOCTY CTUMyNa 1L [ina rpagveHTa (hOpM BOJHbI, OT/IMYHBLIX OT Tpanewuu-
€BUAHbIX, MPOAOC/MKUTENBHOCTb CTUMY/IA HE UMEET OCOGEHHbIX onpeaenexunii. Xapeeii n ap. [93J u MaHcdmng v ap. [94]
nokasanu, 4to noporn Ans popMbl BOMHbI CTAHOBATCA NOYTU PaBHbIMW NS TpaneLouaos, Korga B CUHYCOMAAbHON
hopme BOHbI B<() = Bmai(2i:t/T). 3PPEKTUBHAA AJIMTE/IBHOCTb CTUMYJIA onpefeneHa kak OTHOLUEHMEe
amnAnTyapl K MakcUMasibHOW CKOPOCTW M3MEHEeHUs

= 2BmaJB (0) = T{n. (BB.10)

®pe3 n ap. [95] cpaBHMBatoT MMM HanpaBfeHHbIX TpaneuneaasibHbIX Y CUHYCOMAaNbHbIX (DOPM BOMHbI B TOM Xe
camom MP-OBOPYZIOBAHUW. PucyHok BB.3 unntocTpupyeT AoMosiHEeHWe, MoslydeHHoe Kak dyHkums /agT adhdekTus-
HocTW. Mpumep AeMOHCTPUPYET NPaBOMEPHOCTb €r0 UCMONb30BaHNsA. B HacToswem ctaHgapte lasll 6yaeT ucnonb-
30BaThCA AN onUcaHns 3pheKTVBHOM AIMTENBHOCTU CTUMY A,

®opmbl BonHbl EPI Tpaneuonaa {+) n doopmbl BonHbl EP! cHycomngpel (0). OHM nokasaHbl NpoTuB 3dheKTUBHON
ONNTENbHOCTU CTUMyna, 3((eKTUBHOCTb — AaHHble OT ®pe3 [95]. [aHHble aepxartca Ans opueHtauumn AP
NepekIloYeHHOro rpagueHTa. oporoBble LEHHOCTW BbIPaKEeHbl Kak MPOCTPAHCTBEHHbIA Makcumym Mogyns dBldl
Ha LMMHAPMYECKOM NOBEPXHOCTHOM Koakcuane K marHuty ¢ paguycom 0,2 M. TBepgas nuHua — runepbona, npucno-
cob/ieHHast KO BCeM MyHKTam [aHHbIX, WAEHTUYHbIM OAHOMY, MoKa3aHHOMY Ha pucyHke BB.2.

PucyHok BB.3 — [1BOiiHOI norapuchMUYeckuii y4acTok aKCnepUMEHTasIbHbIX
NOporoBbIX 3Ha4YeHWli gnsi nepudepuiiHoro Bo3GyXaeHns Hepsa

12) SkcnepyvMeHTasIbHble AaHHble NMOPOroBbIX 3HauveHwi MBH B 3aBMCMMOCTM OT OpueHTauun Tena nauueHTa
OTHOCUTE/IbHO Hanpas/ieHVa NepeksIloYeHHOro rpagueHTa

3HaueHve peobasbl Kak (MYHKUMM Hanpas/ieHusi MepektoYeHHoro aaneHTa Oblio NosyyeHo 3KCrnepuMeH-
TalbHO MonHocTbio B MP-OBOPYAOBAHUN BCEIO TEMA. AnsA HA-rpagveHTHOW KaTyliky B uccnegosaHun Mypan
Ha 84 [0o6poBOMbLUAx BbIABMAW  3HadyeHWs peobasbl 29,5 Th® u XpoHuk — 0.36 MC. B 3Tux 3kcnepmmMmeHTax
MCMO/b30BaNIOCh TOJSIbKO MNPOBETPMBaHME, BOCNPOM3BOAALLEE MOJe/lb  MarHUTHOTO MOMSA Ha KaKAOM KOHLe
aKTMBHOW HHA-rpagneHTHON KaTyLwK1, KOTOpPOe MCMO/b30Basioch A1 MOAENMPOBaHNs NobyanTenbHbIX 3deKToB Ans
nepekntodeHns HF. O6bekT 6bl pacnosioXeH B A/IMHY A1 camMoro Hu3koro nopora MBH. 3TOT 3KCNepuMeHT MokKasbl-
BaeT. 4To nopor NBH gna HanpasneHusa rpagveHTa ronosa — Hora (HF) B Takom MP-OBOPYOBAHN BbIwwe, yem Ans
HanpasneHus (AP), ¢ oTHoweHuem gnst AP 1 HF rpagneHTa, paBHbiM 0.66. CyliecTByeT noxoxee OT/IMYMB B Moporax
mexpay LRVIAP rpagneHtamu. laHHble bByauHrepa [96], nonyyeHHble Ha 10 o6poBosibLax, ucciefosasLLEro noporu npu
BpaLLeHnn KaTyLUKL rpagveHTa OTHOCUTENbHO A06POBO/bLEB, NOKa3bIBAOT OTHOLWEHWE Mexay noporamu ana AP u LR
rpagueHToB, pasHoe 0,8. Mcxofsa M3 aTuX pesynbTaTos, AaHHbI/ CTaHAapT BBOAUT KO3(hULMEHTbI BECOMOCTU ANt
Bbluncnenusa BbIXOOA MPAOVIEHTA u3 HF n LR rpaguneHta, pasHble WHF=0.7 1 =0.8.

13) Bo36yxaeHne Hepsa B ciyvyae kombuHaumm hopM BOSHbI OT 6oblue Yem ogHoro FIPAAVIEHTHOIO B/IOKA

MP nocnepfoBatenbHOCTM OTOBPaXeHUs BCErga cofepXxar KoMOuHaumio hopM BOJHbI rpajueHTa oT BCeX Tpex
TPAOVIEHTHbBIX B/IOKOB. Camoe cuibHOe BO36YXAEeHWe NPOVCXOAWT, KOrAa BCe KaTyLIKu nepemMeLlatTcsi of4HOBpe-
MEHHO C MAEHTUYHbIMY (hopMamy BOMHbI B MakcumanibHoM BbIXOAE TPAAVEHTA. B KaxAablii MOMEHT B MeCTe BOKpYr
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M30LEHTPa MarHuTa BennymMHa NosiHoli ckopocTu maMeHeHus (de.'df)10ld 6yaet BekTopHoli cymmoii dBfdt gna kaxgoro
FPAOVEHTHOIO BNIOKA /. Bbi3BaHHOE 3/1ekTpuyeckoe nosie, KOTOpoe, Kak nofaratT, ABASETCH MexaHW3MoM Ans
BO30YX/JEeHWs, 6yeT BO3HMKATb M3-3a BEKTOPHOIO AOMOJSIHEHUSI 3M1EKTPUYECKUX Noneii £, yBennumBasch nNpy Kaxgaom
nepeknoyeHun rpaguenTa. 3HadveHue (dBt'df)ioui 6yaeT dyHKUMER OT paccTosiHWS, KOTopas 3aBMCUT OT OKTaHTa, Kak
onpefieNieHo CUCTeMOIA KoopayHaT rpagueHTa. Hambonblume 3Ha4YEHVs] BO3HMKAIOT B OKTAHTaX, B KOTOPbIX HanpasieHne
(dS/dfXoiai n kaxporo {dBfdt), HaxogaTca nog yrnamu, meHbWwyMK Yem 90". 3To ycnosue ByaeT Bcerga cyliecTsoBaTth B
[BYX U3 OKTAHTOB 1 B TEYEHNE KOMBUHALMN CNOXHBIX (DOPM BOSIHbI, B KOTOPbIX M3MEHSETCS 3HAaK rPafMEeHTOB, 3TO XyaLlee
ycnioBMe NepekiunT K ApYrMM okTaHTam. B npegenax XxyAlwero criyyas oKTaHTa NpOCTpaHCTBEHHAs MakcyMasibHas
BenmuynHa (dS'df)IoUl 6yaeT MeHbLue CyMMbl NpOCTpaHCTBEHHOro makcumyma {dBIdt)., nTOTOMy 4TO nmocnefHne mMakcumy-
Mbl He BO3HMKAlOT B TOW Xe camoil Touke. Kpome TOro, faxe B TakOM OKTaHTe BEKTOpHble HanpaBneHus (dBldt)t B
nonoxexHun makcumyma {dBJdt)iMa\ He NOAHOCTBLIO NapassienbHbl.

MoaTtomy, B paccmaTpvBaeMom criydae (Bce KaTyLuKW, KOTOpble nepemeLLaoTcs 04HOBPEMEHHO C MAEHTUYHLIMM
dhopmamu Bo/HbI B Makcumyme dBfdt) 06beAnHeHHbIN adthekT Ha BO3BYXAEHNST MeHbLUe, YeM IMHelHaa cymmMa addpek-
TOB MHAMBUAYASIbHbIX KaTyLLEK.

Hactoawwii ctaHgapT npegnonaraet, 4To adpekT Of4HOBPEMEHHbIX MEPEKTIOUYEHHbIX TPaAVEHTOB MOXEeT ObiTb
npeacTaBneH B3BELUEHHbIM KBagpaTHbIM cyMmmupoBaHuem {dBfdt) nHameuayansHeix TPAAVEHTHBIX B/TOKOB. Koad-
hMUMEeHTbI BECOMOCTU NpefCcTaB/ieHbl B nepeyncieHnn 12).

Korga npofo/mkMTeNlbHOCTb CTUMYA IS 3TUX TPexX rpajueHToB B MakCYMasIbHOM NepeMelleHnn He ofMHaKoBas,
KBaApaTnyHoe [ONO/HEeHNnEe MOXET 6biTb 3HaYalliMM, HO O6LWMi npefen AO/KeH ObiTb 3aMeHeH WHAVMBUAYa bHbIMU
npegenamu Ans Kaxgol NpoAo/HKUTENBHOCTU CTUMyNa /s.

B MP-OBCNEAOBAHNAX nocnefosatenbHOCTV C O4HOBPEMEHHbLIMU (DOPMaMU BOJHbI B MaKCUMasTbHOM amnin-
TyAe KakAoro rpagveHta — peakuii cnyvaid, Takum 06pas3om, npeanosioxeHne o6 Ux BO3HUKHOBEHWUM — KOHCEpBaTUB-
Hoe cobbiTve. Bonee peanncTuyeckMe OLEHKM nopora AN8 Y4acTUYHO OAHOBPEMEHHbIX (DOPM BOMHbI OT Pas/NyHbIX
KaTyLleK MOryT 6bITb MOJTyYeHbl OT 60/iee TOUYHbIX MOAeNeid, KOTOpble MPUHNMAIOT BO BHMaHWe hopMy Kaxzoli BOJHbI.
Mpumep Takoli Mogenu onucaH B nepedvcieHn 16).

14) TMpegens! ans MNMBH gns cuctem rpagueHTa Becero tena

Kak ykaszaHo B nepeuncneHuun 4). npegenom nNepsoro pexvma KOHTPONMPYeMOro ynpasfieHns sBAseTcs T0. YTo
BbIXO[ NPAAVIEHTA paet noporosblii MNBH. 3710 cmsnonornyeckoe onpefeneHne MoxeT 6biTb BHOBb 3asB/IEHO KO/IN-
yecTBeHHO: ANt TPAQVIEHTHOWM CUCTEMbI BCETO TEJIA 3TOT npeAen 0CHOBaH Ha NOPOroBbIX BE/MUNHAX, HalgeHHbIX
Ans nepeknoyeHnss AP rpagmeHToB B nepeuncnenunn 10).

CyuiecTByeT npeen, KOTopblii B3aMMOCBSI3bIBAET MakCuMasibHbIi BbIXOL TPAAVEHTA cuctembl rpagmeHTa ¢
[aHHol hopMOli BOMHBI:

- MakcumanbHbIn BbIXOA TlPAOVIEHTA MP-OBOPYAOBAHUSA. kak npegnonaraioT, Bbi3BaH 04HOBPEMEHHO Npo-
aykuveii Bcex TPAAVEHTHbBIX B/IOKOB, Kaxaplii Npyu MakcMmasibHOV CKOPOCTY BpalLeHVs M B MakCUMasibHOW amnu-
Tyfe rpagueHta. 310 n3MepsieTcs kak MoAy/lb NPOCTPaAHCTBEHHOW MakcuMaibHOW BennumHbl BbIXOLA TPAAVNEHTA,
BO3HuKawLwero 8 OB bEME NCCNEQOBAHUA.

- OB BEM NCCNELOBAHUA onpeaeneH B ctaHgapTe. Ero nsmepeHuns, kak npegnonaraioT, UCKIoYatoT 06n1acTb,
rae yactn Tena NALIMEHTA 60sbLuoro gnametpa 06bI4HO He NPUCYTCTBYIOT, 1 06bEM MOXET ObiTb MEHbLUUM, YeM ak-
Tnyeckoe MecTo, goctynHoe ana NMAUVEHTA.

- 3aBMCMMOCTb BK/THOHAET KOPPEKLMIO NPOAO/IKUTENILHOCT CTUMYIa A1 MOPOroB Mexgy CuHycouaamun u tparne-
uovgamu n3 nepeuncnenuns 11).

- O[IHOBPEMEHHbI BbIXOA NonyyeH u3 paccmoTpeHus BbIXOOA TPAOVEHTA uHanemgyanbHbix FTPAOVEHTHBIX
B/TOKOB, ncnosnb3ysi OTHOLIEHUS Nopora opyveHTaumMmn w, 3 nepeuncrnenvs 12) n npasunia KBagpaTUyHOro CyMMMpOBa-
HVs nepeuncnenusa 13).

370 NPUBOAUT K

A(iv.dB/df,)2 <20(W0.36//9). (BB.11)

dBfdt 3HauyeHuss MOryT GbiTb MOJyYEHbl BbIYMCNEHNEM WM TECTUPOBAHWEM. BbluMcneHne BO3MOXHO Wcxogs U3
reoMeTpuUM KaTyLKu U pacnpegeneHus notoka no 3akoHy Buo-Casapa

.p/(r)(r'-r)d/~

BIN) =} 4n|r-r|3

(BB.12)

rae dI' ABNAeTCA 3/1eMEHTOM MPOBETPUBAHWIA KaTYLLKN B MOMIOXEHNN T'.

15) MMpepgensl gns MBH. ocHoBaHHbIE Ha BbluMCNeHUM nona E

Ana cucteMm rpafveHTa, Kotopble oTnmyarotca no pasmepy or CUCTEMbl TPAAVEHTA BCEIO TEJA,
MHpopMaLmMsa 13 IKCNepuMeHTanlbHOW paboTsl, cBAsbiBatoleid BbIXOA MTPAAVEHTA ¢ noporosbim NMBH CUCTEMBbI
TPAOVEHTA BCEIO TEJIA, HenocpeaAcTBEHHO HEMPUMEHMa. Dro 3aBUCUT OT reoMeTpumn KatyLkun u Tena NMALUVEHTA.
Ecnun, Hanpumep, cuctema rpajgueHTa BO3feWCTBYeT TONbKO Ha ronosy paguycom 0.1 M. To npegensi BbIXOOA
TPAOVEHTA no nepeuncnenvto 8) Moryt ObiTb C/IUWIKOM OrpaHvuyuTesibHbIMKM  (dakTopamMu  NpubaM3nNTesbHO 2
(cm. ypaBHeHue (4a)]. Ona pasnuuHbIX cuUCTeM rpagueHTa Ans pasHbix ueneit MP-OBOPYAOBAHUA (Hanpumep.
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cneynansHoe MP-OBOPYLOBAHWE pns rpyay, KOHEYHOCTeld WM  TOMOBbI, WM CNeuuasibHbIX NPOEKTOB CUCTEMbI
rpagueHTa Ans ucnonb3osaHus MP-OBOPYOBAHWA BCEMO TEJIA (Tuna cuctem rpagueHTa A8 MUKPOCKONvn
cepiua v rofioBbl) — HaCTOALMIA CTaHAapT ycTaHaBNMBaeT MCNOMb30BaHWE NpefAesioB AA 3/1eKTpuyeckoro nons £,
BbI3BAHHOrO NepekstoyeHnem rpagneHtoB. O6bACHAETCA 3TO TeM. YTO E siBNsieTca KOMMYeCTBOM, KOTOpoe Hernocpej-
CTBEHHO B3aMMOCBSi3aHO C (PU3MOMONMTUECKO/ MOAesblo, ONUCaHHOI B nepeuncnenuu 3).

XoTsi 3HaueHve E B pAaHHOl kaTywke u reomeTpus Tena [MAUMEHTA He moryT ObiTb N1€rKO M3MEPEHBI,
BbIUMC/IEHNE BO3MOXHO MCXOAA U3 reOMETPUM KaTyLKN W pacnpefesieHns noTtoka, Korga adppekramut noToKoB, Bbl3BaH-
Hbix B Tene MALIMEHTA, npeHe6peratoT. Snektpudeckoe none B Tene NMALMEHTA u13-3a nepektoueHHbIX rpajneHToB
MOXET Torfa 6biTb BbIPKEHO Kak

E=-4A1M- bo. (BB.13)

rae A — MarHuTHbIA BEKTOPHbIA NOTeHuMan u3-3a NOTOKOB B KaTyllkax rpagueHTta. lNpoussogHas BpemeHu,
OT KOTOpoIi NAS)t BbluMCIsSeTCA

p /() dVv
E(r) = A(r) =1
4%|r-T| (BB.14)
roe /| — HopMa W3MEHEeHMs MOoToKa KaTywku u 6, ABNseTcA 3/M1eMEeHTOM MPOBETPUBAHWIA  KaTyluku B

NoNoXeHnn T\

OnekTpocTaTMyeckunii NoTeHuman ® NPouCXoAUT 13-3a 3M1EKTPUYECKOTO BAMSAHUA MeXAy 3N1eKTPUYecKoi npoBo-
avmocTbio (Tvna Bo3gyx — MAUMEHT) n siBnseTca cnefcTBeM COXpaHEeHUst 3/1eKTPUYECKOr0 BAVSHUSA.

DneKTpocTaTUYecKnii NnoTeHuman Ana o6LmMx NOTPEBHOCTEN BbIYUCAAT C NMOMOLLLI KOMMbIOTEPHON TEXHUKM.
MpuMeyaTenbHbIi cneynanbHblii ciyvaid, B KOTOPOM ® paBHAETCHA HY/M0, BO3HUKAET ANA LUANHAPUYECKN CUMMETPUY-
HOro z-rpajMeHTa, NPUMEHEHHOIO MO OCK MPOBOAALLEro unnmHapa. B atom cnyvas E = - <At . YpasHeHue (BB.14)
[eicTBUTENbHO ANA cnoxHoit mogenn MALIVMIEHTA. [MonesHoe ynpoweHWe A[O/MKHO NpUbaM3nTb Cekuuio  Tena
MALUMEHTA Kak umnmHap unu cdepouns, ogHOPOAHON NPOBOAUMOCTY.

B HacTosLem cTaHgapTe nopor Ans E. kak npegnonaratoT, MMeeT runep6onmnyeckyto oopMy noporoBoii hyHKLUm
ypaBHeHusi (BB.6). ¢ xpoHuk 0,36 Mc. Kak ykasaHo B nepeuvicieHnn 10), n ¢ peobasoii, koTopas 6a3vpyeTcs Ha OpueH-
TaUMOHHO CBfA3aHHbIX BennymHax ana dBldl u BelumcnntensHbix MNypay pesynbTatoB Ans oTHoweHus mexay £ v dBldl
(cm. nepeuucnenue 4)]. MoayvepkHYTO, YTO 3NEKTPUYECKOE MOSe BbIYUCAEHO, NMPUHUMAsA BO BHUMaHWE OLHOPOAHYH
nposogmmoctb MAUVIEHTA. Tpu 3TOM nonyyeHa peobasa anekTpuyeckoro nons 2.16 B/m gns nepeknoyeHus
rpagveHTa AP n 2.4 B/m ansa rpagueHta HF. Pasnuuua B 3TUX [BYX 3HAYEHUSAX HECYLLEeCTBEHHbl, 1 Takum obpas3om
Be/iMunHa 2.2 B/M npuHUMaeTCs Kak Xopoluas oueHka 4719 peobasbl anekTpuyeckoro nons gns MNBH TpaneymesnaHoro
nynbca Ana BCeX OopueHTauuii rpagmeHta. [MapannensHo aprymeHty ans npegenos dB/dt npegen £ B PEXXVME
KOHTPO/1A MEPBOIO YPOBHSA paBeH noporosoii BenuunHe £. [ina HOPMAJIbBHOIO PEXVMA PABOTbI npegen
yMmeHblUeH chaktopom 0.8. Mpegen ans £ gelictButeneH gna scex tunos MP-OBOPYAOBAHUA. BenuunHa £ sBnseTcsa
MakcMMasibHOM, Bo3HMKawlwen B OB bEME VCC/IEAOBAHUA ons faHHOro BbIXO4a rpagmeHTa. YTBEpXAeHUs aHano-
TMYHbI YTBEPXAEHUAM B nepeuncnednn 14). Ho

- OBbEM NCC/NIEAOBAHWA — 370 BCe MecTo, gocTynHoe ana MAUNEHTA,;

- oaHoBpemeHHo TPAOVEHTHBIE BTOKW moryT 6bITb NOMyYeHbl NO NpaBuiy CyMMUPOBaHuUA nepeuncnenuns 13).
Hanpumep, ana copm BosHbl EPI € NpofomknMTeNbHOCTLIO CTUMY 1A tSON 3TO NPUBOAUT K

< 2.2(1+0.36ttion). (BB.15)

16) Mogenb NoporoBbix 3HaueHuid MBH a5 cNoXHbIX hopM BOSHbI

vnep6onuyeckas noporosast (yHKUMSA, nofobHas ypasHeHWO (BB.6), ¢ peo6asoli 1 XPOHWK, onpeaeneHHbIMM
B nepeuncneHun 10). aABnseTca [AeWCTBUTENbHOW AN MOBTOPHbIX GUMOMASPHLIX MPAMOYTO/bHLIX CTUMY/IOB [U ANst
CMHYCOUA C UCMOMb3oBaHeM IOOEKTUBHOM AIVTENBHOCTW CTUMY/IA, onpeaeneHHoii B ypasHeHun (BB. 11)(.
YTo6bl MMETL [1€/10 CO CNOXHLIMU (hOPMamW BOJIHbI TPaMeHTa, 4acTo WCNosib3yeMbiMu B MP-0TOGpaXeHn. pacLum-
peHve xenatenbHO, NOTOMY 4TO AN Takmx hOpM BOMHbI MOPOr MOXeT 6biThb Bbiwe. bonee o6Lwas noporosas
hYHKLMA MOXET ObiTb HalifeHa OUEHKOW cTumyna B(/), KOTopblli NpuHagnexuT 3Toli hopMe BOMHbI Kak psg, PyHKUWIA
[lvpaka, KoTopble 3acTaBNAOT BO3pacTaTb OTBET HepBa, Tak YTO B KOHEYHOM cyeTe gocTuraetca nopor [97]. U3 ypaBHe-
HuA (BB.6) MOXHO BblpasuTb R,aM NognoporoBbIii OTBET 4151 €4MHUYHOIO MPAMOYTO/IbHOTO CTUMY/IA C NPOAO/HKUTENBHO-
CTbto IS kak

B BI,
BTH  ®(c+ »)’ (BB.16)
MOCKOJ/IbKY Rroct MOXHO paccMoTpeTb Kak (*)yHKLI,I/IIO ero npoussogHas OTHOCUTEsIbHO /s
dR.cr.itj) _ B r
<*()  ~*  fte+ sf B|B17>
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YpaBHeHnne (BB.17) onucbiBaeT Bkaf B 3HauyeHue oTBeTa /= (a umetowero dopmy [upaka, [AOMOSHEHUS
K ctumyny npu / = 0 co 3HayeHuem B. [ns 6onee obuiero cnyyas 3HaveHue [4A(() otBeTa BO Bpems t no [upaky
cchopMmpoBasio CTMyN BO Bpems B ¢ cusoli B (B)

e<B)c/<B)
<*r = b (BB.18)
(<c+ t ~ B)2
MonHas BenuunHa oTBeTa HepBa R(t) B ntoboe Bpems ana nwb6oro ctumyna B<e) ans 0 < 6 < T nonyyeHa
CKpy4vBaHuem

do. (BB.19)
(*c*r- 0)2

PucyHok BB.4 nokasbiBaeT R(t) 4519 NpOCTOro nNpsiMOYrosibHOrO cTumMyna. Bo3byxaeHne npoucxoguT, korga amn-
nntyga CTMMYyNa 3acTaBnsieT MakCMMasibHY0 BpeMeHHy BennunHy R{t) 6biTb 60nbluein 1

Kak npumep ana EPI dhopMbl BOIHbI CIOXHBIV CTUMYT — Psig NPSIMOYTO/IbHbIX CTVMYJIOB C YepefoBaHNeM 3Haka,
B KOTOpPbIX NepBbIli CTUMYN B PSAY UMeeT NOMOBUHY NPOAO/HKUTENBHOCTU ApYruX. MNnockue BepLunHbl )OPMbl BOSHbI
rpagueHTa COOTBETCTBYIOT BpPEMEHHbIM MHTepBaniaM Mexgy CTumynamu. Pesynbtar uHTerpauumn ypasHeHus (BB.18)
[AN151 3TOr0 cnyyast nokasaH rpacdmyecku ans NBH Ha pyucyHke BB.5. MakcumanbHoe 3Hauenue P(f) 4OCTUrHYTO B KOHUE
NepBoro MNOJIHOMO CTUMyNa MPOACIKUTENILHOCTU. PUCYHKM MpeAjiaraioT, YTO MOAeSlb MOXET WCMOJb30BaThbCsl, YTOObI
NoJTly4YnTb MOPOrOBble YC/IOBUS 4151 /IH06GOI hOpMbI BOIHbI, YUUTbIBAsA NOPOT 4151 NPOCTON hopMbl BOJHBI.

MpeackasaHna Mofenum — no CPaBHEHUIO C  3KCNEpPUMEHTOM Ha pucyHkax BB.6 n BB.7. PucyHok BB.6
nokasbiBaeT noporn Ansa )opM BO/HbI Tpaneuonga B uccnegosanuy NMypan (6onee nogpo6Ho cM. nyHKT 10). YpasHeHue
(BB.19) ncnonb3oBasnoch, YTOObI HaliTU MOPOroByto DYHKLMIO, BK/IOYAsS B 3KCNepUMeEHTasIbHOV (hopme BOMHbI Tpane-
uovga B 6(9). Peobasa rbu XpoHuK tc [ypaBHeHne (BB.19)] 6biav npucnocobneHbl A5 Ayylero npyuMeHeHns. MoxHO
BWAETb, YTO NOMYYEHHbIE BENNYMHbI HEe paBHbl peobase W XPOHWK, HalAeHHbIM A5 TOro Xe camoro Habopa AaHHbIX
B nyHkTe 10. 3TO BbLI3BAHO pas/IMYMEM B UX onpefenieHnn: B ypasHeHun (BB.19) rb v /conpepeneHsl 419 MOHOMNOAP-
HbIX NPAMOYrO/bHbIX CTUMYNOB. Kpome TOro, pucyHok BB.6 nokasbiBaeT noporosyto yHKLMi0, koTopas 6blna 6bl
nosilyyeHa ot ypaBHeHus (BB.19) gns Toii xe camoii peo6asbl U XPOHWK, HO A15 POPMbI BOJHbI CUHYCOMABI,
HaHeceHHbIX BMecTo SOGEKTUBHOM ANNTENBHOCTb CTUMYJIA, Kak onpefeneHo B ypasHeHun (BB.11). Mogenb
nokasaHa /s nogjepxaHus pa3yMHOCTU MCNOJIb30BaHWA 3TOro onpegeneHns. Mogenb npefckasbiBaeT, yTo Ans
06enx hopM BOJHbI Noporn GyayT B npegenax 10% no GosblWwoMy AvanasoHy IOGEKTUBHOW ANUTENBHOCTU
CTUMYJIA. XoT Mofenb npefckasbiBaeT CUMbHOE CHIKEHWE B IKCMEPUMEHTa/IbHOM MOpore Mexay eAuHCTBEHHON
MOJSIOBMHOI Nepuoga 1 HempepbIBHOM 3KCNepUMeHTa/IbHON CUHYCOMAON 6oee TOHKME W3MEHEHWS, HallfeHHble aKcne-
pUMeHTa/IbHO AN19  CUHYcoMA C NPOAO/IKUTENbHOCTHIO Mexay 1 n 10 nepuogamu, He npefckasaHbl. Heobxoanmbl
6onee obwupHble mogenu [91]. ix SAFE mogenb (MpubnmkeHne Bo3byxaeHns MNMpoHMKHOBEHNS 1M OueHka) NpumeHs-
eT TpU BPeMeHHbIX unbTpa K hopme BOMHbI hagmeHTa u CyMmupyeT BbIxog. PunbTpbl MOAENMPYIOT NOKONIeHUe NoTeH-
LMasioB AelcTBMA B nNpefeniax HepBHbIX KNETOK U pacnpoCTpaHslTCA U3 curHasia yepes cuHanchl. B To Bpems kak
MOZenNb He yTBepxaaeT, 4YTo onucana hm3nonormyeckoe nosefeHve, 3To AeliCTBUTENbHO NpeackasbiBaeT BCe 3aBUCH-
MOCTK ropora BO36YXeHNs OT NPOAOIKUTENILHOCTU CTUMY/A, CUHYCOMAaIbHOTO NMPOTUB TpaneymeBnaHoro 1 yicna
LMKNOB rpagneHTa.

PucyHok BB.7 nokasbiBaeT Nopor kak yHKUMIO Yncna nosioBUHbI NepuofoB CTUMYyna cuHycougbl. Mopor 6bin
n3mepeH, YTobbl COOTBETCTBOBATb 3KCNEPUMEHTasIbHLIM AaHHbIM  ByauHrepa [96].

PucyHok BB.4 — 3HayeHune oTBeTa R(t), npon3se-
[IEHHOrO CKpy4MBaHVeM MPAMOYro/IbHOTO CTUMyna
dBfdl, u dyHKUMM OTBETA MMMybCa Hepsa N(t- B)
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<m,Tife

BepTukasibHble OCU UMEKT OTHOCUTE/IbHbIE eAuHULbl. R BblUMCNAT M3 ypaBHeHus (16) ¢ I = 0.36 mc.
LLITpMX0BbIE NIMHAN NO PaBHbIM BEIMYMHAM OPAMHATLI UMKCTPUPYIOT MakCUMasibHbIli OTBET HepBa, [OCTUrHYTbIN
nocne nepeoro oTpuLaTeNbHOro ckara.

PucyHok BB.5— ®opmbl BOMHbI rpagueHTa 6. hoopma BOJHbI CTUMYNa
dBldt n 3HaueHune otBeTa R ana dopmbl BonHbl EP! Tpaneuounga,
HaunHawoweiics Bt =0

(BA-MN

Bones HW3kas kpuBas — A8 POPM BOMHbI Tpaneuouaa; 310 NonyvyeHo NpUBANXEHNEM 3KCNepUMEHTa/IbHbIX
AaHHbIX (+) BopnaHga (90] K ypaBHeHwuto (16). MonyyeHHble 3HayeHus peobasbl U XpoHUK — 17.3 Tn/c 1 0.3 mc.
BepxHsa kpuBas ans opMbl BOSHbI CUHYCOMABI, UCMNOMb3YS Te Xe caMble BeNUUMHbI peobasbl N XPOHUK.

PucyHok BB.6 — T[Mopor 3HaueHwii dBldt gns gByx dhopm
BO/HBI FpajueHTa B 3aBUCMMOCTM 0T DOOEKTVIBHOW
ONVTENBHOCTU CTUMYNA
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MpumMeuyaHune — IKCNepuMeHTasIbHblE faHHble ByauHrepa [96] BKIKOYAKOT CMMOLLHYIO IMHUIO: U3 YpaBHEHNS
(19). npn N =64.

PucyHok BB.7 — [Moporosble 3HaueHus dBfdt ana copmbl
BOJIHbI pajiMeHTa CUHycouAbl Kak (PyHKUMSA 4mncna noso-
BWHbI NEPUOLOB B hopMe BOSIHbI

51.103 3AWMWTA OT PY-UN3NTYYEHUNA

HarpeBaHve 6uoTKaHeli SBNAETCA BakHEWLWMM CNeACTBMEM BO34eicTBus PY-u3nyyeHus. reHeprpyemoro
MATHUTHO-PE30OHAHCHbIM OBOPYOBAHVEM (yacToTa n3nyveHus coctasnset 6onee 1 Mry). MHorue 6ronoruyec-
Kne adhchekTbl BO3AEHCTBUS PU-13/Ty4eHns CXOOHbI C peakuysiMM Ha WHAYLMPOBAHHOE HarpeBaHue, Bbi3BaHHOE MOBbI-
LIeHneM TemnepaTypbl 6BUOTKaHM UK YenoBeveckoro Tena Ha 1 "C u Bbllle, WK C peakynsiMu, CBA3aHHLIMU C YMeHbLUe-
HVEM 4,0 MUHUMa/ILHOTO YPOBHS 06LUEl TENOBOIM Harpy3kn Ha YenoBeyveckuii opraHmsm [98].

MHAyuvpoBaHHyto PY-u3nyyeHnem TensoBYyl Harpysky Ha OpraHu3M MOXHO CBsi3aTb HENOCPefCTBEHHO C
YOE/IbHOW MO IOWEHHOW 3HEPTVEW (YN3) nnn YAENBHOW MOMIOWEHHOM MOLHOCTBLHO (YTIM). Apyrumn
BaXHbIMK (hakTopamu, BAnSOWMMM Ha peakumio MALUVEHTA Ha gaHHyl0 TensioBylo Harpysky, SIBASOTCA Temnepatypa
BO3/4yXa, OTHOCUTE/IbHAA BNIAXKHOCTb, CKOPOCTb BO3AYLLUHOTO NOTOKa, Bo3geicTaytowero Ha MALIMIEHTA, n cTeneHb ero
Tennounsonsauun. B To BpeMsi kak MecTHble npeenb! nan npegens! Bcero tena YMM nHorga nonesHol 4Ns onpefeneHns
YPOBHS MHTepeca, MOBbilleHWe TemnepaTypbl SBMASETCA NepBOCTENEHHbIM KpuTepueMm. o 3Toli NpuyMHe KpuTepuii
NoBbILLEHNA TemnepaTypbl paccMaTpvMBaeTCs B HACTOsLLEM cTaHdapTe.

Jlokann3oBaHHbIE Yy4acTKN HarpeBaHus UM «ropsyme TOUKU» MOTYT Bbl3BaTb MECTHOE MOBbILLEHVE TeMnepaTypbl.
370 BaXHO ANs 3akpaHuposaHus MALIMIEHTA OT HenHAMUMPYeMbIX UMMIaHTaToB, Tary v p.. KOTopble MOryT NOBAUATL
Ha NoBblILeHne MecTHOl Temnepatypbl [2]. MorfoweHre MOLLHOCTM BO3pacTaeT NpOonopLMOHaUIbHO KBaApaTty paccTto-
AHWS OT LeHTpa Tena [99)]. N anekTpuyeckne HeofHOPOAHOCTU Tena W3MEHSIIOT MOTOKM U MeCTHble MOr/oWweHns
3Heprun. lccnepoBaHusa € MCMOMb30BaHWEM cdhepuyecknx Mogeneli nokasbliBaloT, UTO Hambonee TAXenblid cnydai
peann3yeTcs B C/lyyaB, KOrja «ropsume TOUkuM» 06pasoBaHbl cdlepamy C HWU3KOW 3M1eKTpUYeckoli NpoBOAMMOCTbIO
(KOCTHas unn XmpoBas TKaHu), PacnonOXeHHbIMA Ha HapyXHOl MNOoBepXHOCTU cchepbl C Goslee BbICOKOV NPOBOAW-
MOCTbIO (HanpuMep, MbilleYyHas TKaHb); «rOPAYMB TOUKWU» MOTYT BO3HWMKATb Npu YTM. npesbilwatoLeli MecTHbI cpefHui
ypoBeHb B 2.5 pasa v 6onblue [100]. MNMocnegHve pacyeTbl, OCHOBaHHble Ha MaTemMaTU4eckoil Mofenv HeOA4HOPOAHO-
cTu yenoseyeckoro Tena [101]. [102], nokasblBatoT, YTO NOkanm3mpoBaHHas YIMM OTAenbHbIX, OTHOCUTENIbHO MasblX,
y4acTKOB Tenia MOXeT B 5—8 pas npeBbllaTb CpeAHuin nokasartens Ans Bcero Tena [103]. OAHAKo 3TO COOTHOLLEHWE
yMeHbLUAeTca NpUMepHO B 2—4 pasa, KorAa OHO ycpefHsieTcst Ha Lenblii oprad [HO3]. [104]. BeposiTHOCTb BbICOKMX
MeCTHbIX 3HayeHuli YMM yMeHbluaeTcsa npu KBagpaTypHOM BO30OYXAEHWU SAEpHbIX CNVHOB, NPy 3TOM ero nocnes-
CTBWS CT/IAXVBAIOTCA 3a CYET TennoBoli Andidy3un 1 nepeHoca Temnnia KPOBOTOKOM.

Tennosble athhekTbl onpeaensoTca YyBCTBUTENIbHOCTHI0 6OMbLUMHCTBA 6MONOrMYECKNX NPOLLECCOB K Temneparyp-
HOMY BO3feicTBMi0. B nepByto ouepefpb Mepbl 3awmTbl 0T PU-u3nyyeHnst JOMKHbI ObiTb HanpaBneHbl Ha n3bexaHve
ype3MepHbIX (PU3NONOTNYECKNX peakLuil, Bbi3BaHHbIX MOBbILLEHWEM TemnepaTypbl Tefa, U Ha u3bexaHue noBbILLEHNS
Temneparypbl TKaHeil 40 YPOBHS, MPU KOTOPOM OpraHn3my MOXET ObITb NPUYMHEH Kakol-nn6o yuiep6 [1].
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Hanbonee 3aMeTHbIMW peakuuamy YenoBeYecKoro opraHu3mMa Ha cuibHoe HarpeBaHue Tena PY-usnyuveHviem,
BEPOSITHO, ABMAIOTCA peakuyn CUCTEMbl TEPMOPEryMpoBaHus, BKIKOYalOLLMEe POCT YacTOTbl CEPAEUHbIX COKpaLLeHWi
N yCUNIEeHWEe KPOBOCHAGXEHUS KOXW NpPU OAHOBPEMEHHOM He3HauuTe/NlbHOM NafeHun apTepuasnibHOK AasneHus
(105]. 9Tn peakuun NPOSIBNATCS B MakCUMaslbHOW cTenenun, gaxe ecnm MALIMIEHTbBI naccMBHO fiexat B YCMOBUSIX
KOMHaTHOI TemnepaTypbl, NOCKOMbKY TemnepaTtypa Tena nogHumaetcs 6onee yem Ha 2 *C. Y 60/bHbIX C HapyLUEHHOM’
hyHKUWEV TepMoperyiMpoBaHus U cepAeyHo-cocyANCTON HefOCTaTOYHOCTLIO HEe OTMeYaeTCsa BPeAHbIX BO3AENCTBUIA Ha
3[,0pOBbe, ecNu TemnepaTypa Tena Bo3pactaeT He 6ornee yem Ha 1 "C [106]; nmetoTcsi, 0gHaKo, oTAeNbHble UCK/oYe-
HWS. O KOTOPbIX peyb NOWAET HIKe.

OTpuyatensHoe Bo3gelicTBue Ha HeKOTopbIx MAUVEHTOB MOXeT 6GbiTb BbI3BaHO VX (DU3NONOTMYECKUMUN 1 (D3N~
YeckMMM nokasatesfisiMu1, CBSI3aHHbIMW CO cNabbiMU BO3MOXHOCTAMU ajantauun K NOBbILLEHWIO TemMnepaTypHoOl Ha-
rpy3Ku. KOTOpble 06YCNOBEHbI MPEKIOHHLIM BO3PACTOM, TYYHOCTbIO U NOBbILLEHHbIM apTepuasibHbIM AasneHuem [107].
Pa3finuHble nekapcTBeHHble Mnpenaparbl, HanpuMep MOYeroHHble CpefCcTBa, TPaHKBUIU3ATOPbI, CHOTBOPHbLIE, COCYAO-
pacLumpsiioLme 1 apyrme cpefcTBa, CHUKAT BbIHOCAMBOCTbL K NOBbILLEHUIO TeMnepatypbl [108].

Kpome Toro, HefloCcTaTto4HO M3y4YeHa CMOCOOHOCTb K TEPMOPEryIMPOBaHUIO TPYAHLIX MAaAeHLUEB; Y 6epeMeHHbIX
XEHLLMH 3Ta hyHKLMSA OpraHm3ma Takke [IOXeT 6biTb CHxeHa. CrnefyeT 3aMeTuTb, YTO OTBOA Tenaa oT aMOpuoHa nm
YTPOGHOro MNoAa, KOTOPbIA OCYLLECTBAAETCA Yepe3 nnaueHTapHbli 6apbep, MOXET Oka3aTbCA MeHee 3HauuTeNlbHbIM,
YeM paccesiHve Tensa B APYrMX TKaHSX, 60raTbiX KPOBEHOCHbIMU cocyfamMu. VI3BeCTHO, YTO MOBbILLEHWE TemnepaTtypbl
Tena MoXeT NPMBECTUN K BO3HUKHOBEHWIO YPOACTB Y PsAAa MAEKONUTAIOLWMX, BKIKOYasA NPUMATOB, BAUSET Ha LieHTPasibHYH
HEepBHYI0 CMCTEMY U Bbi3biBaeT obpa3oBaHve AedekToB mua y AeTeil, maTepn KOTOpPbIX A0/Ir0e BPeMS UCMbITbIBUNA
CU/IbHOE NOoBbIlleHne TemnepaTypsbl (Bbilwe 39 “C), ocobeHHO 8 TeyeHne nepBsbix Tpex mecsues 6epemeHHocTy [109],
[110]. MoaTomy >enaTenbHO, UYTOObI BO3AelcTBME PY-u3nyyeHVs He NPUBOAWO K MOBBILEHWIO TeMnepaTypbl Tena
y 3TOr0 KOHTMHreHTa 6onee yem Ha 0.5 "C [106].

BbI0 BbINOMIHEHO MaTemMaTMyeckoe MoAenMpoBaHue yHKUMM TepMoperysiMpoBaHus YenoBeveckoro opra-
Hu3ma npu Bosgelicteun MATHUTHO-PE3OHAHCHOIO OBOPYLOBAHUA. B [111] paccuMTaHo, YTO NOBbILEHNE
Temnepatypbl Tena MAUVEHTA B nerkoil ofexae C HOPMasibHO paboTatolleil cMcTeMOi TepMoperynpoBaHus
[O/MKHO cocTaBuTb A0 0.6 "C B 3aBUCMMOCTU OT YC/MOBWIA OKpyxatoweli cpegbl npu Bo3geiicteum OBOPYOOBAHUA
Ha MALIMIEHTA B Lenom npu yposHsix YTM go 4 Br/kr. PesynbTartbl pacyeToB BrOJIHE COMacyloTcst ¢ Uccnefosa-
HUAMM Ha [O6POBO/bLAX, KOTOpble NoaBeprasinch Bo3aencTeuo YMNM. pasHoi 4 Br/kr. B TedeHne 20—30 mMuH [112],
[115]. OTCyTCTBYIOT Kakue-nmbo COOOLIEHUS O BPeAHOM B/IMSAHWWM Ha 3[0pOBbe YesloBeka 4pe3MepHOro MeCTHOro
WM CMCTremMaTUYeckoro Harpesa, Bbl3BaHHOro Bo3sgeictemeM Ha MAUMEHTA YIMM npu ypoBHe Ans Bcero Tena Ao
1.5 Brt/kr[116].

Mpepenbl YMM Bcero Tena ykasaHbl B 51.103. 3HaveHne 2.05 B1/kr gns HOPMAJIbBHOIO PEXXVMA PABOTbI
pekoMeHayeTCs kak Hambonee BbiCOKWA ypoBeHb YTM Bcero Tena, gonyctumblii gna scex MALUMEHTOB HesaBucMmMo
OT UX cocTosHUA 340poBbsi. MALIMIEHTbBI, y KOTOpbIX HE OTMEYeHbl HapyLUEHUSt TEPMOPErYNSTOPHOW ChyHKLMN U
cepAeyHo-cocyancTas HefocTaTouHOCTb, MOMYT noABepratbcs Bo3geincTsuio PU-u3nyyenus npy 60nee BbICOKMX 3Ha-
yeHusix YMNM Bcero Tena; ans pa6otel B PEXXVMME KOHTPO/A MEPBOIO YPOBHA pekomeHAyeTCsi BEPXHWiA
npegen 4 Br/kr. CnegyeT 0TMeTUTb, YTO MHAMBMAYa/IbHAA YCTOWUMBOCTL K MOBbLILIEHWIO TeMnepaTtypbl Tena BecbMa
pasnuyHa gaxe y 340pOBbIX MOAEN, NO3TOMY MpY NOBbILEHHbIX 3HaYeHnsx YMM Bcerga Tpebyetca MEAVLIMHCKOE
HABMIOOEHVE [117].

Yka3aHHble Bbllle npejesbl yCTaHOB/EHbl NPU yCnoBuW, 4TO Temnepatypa B MNOMELLEeHUN, rae NpoBOAUTCS
MATHNTHO-PESOHAHCHOE OBCJ/IEAOBAHWE, meHeB 24 -C. OTHOCWUTE/IbHAsA BNAXHOCTb BO3Ayxa meHee 60 %,
[ABWKeHWe BO3fyxa MuHUManbHO. MALMEHT nerko oget. PacueTbl, BbIMOMHEHHblE aBTopamu [118], [119], MoryT 6biTb
MCNOMb30BaHbl 4719 KOPPEKTUPOBAHNSA [OMYCTUMbIX 3Ha4YeHuii YIM B COOTBETCTBUM C YCIOBUAMW OKpYXXatoLLein cpeapl,
orpaHuyvBaloLLMMK TENI00TBOA. MOXHO NPUGAU3NTENIBHO CcuMTaTb, YTO MPW MOBbLILLEHUN TemnepaTypbl BO3dyxa Ha
Kaxxabli 1 *C oT ypoBHA 24 "C ponycTUMbIA BepxHuii npegen YMNM Bcero Tena ansa pa6otsl B PEXXME KOHTPONA
MEPBOIO YPOBHSA gomkeH 6biTb CHWKeH Ha 0.25 BT/kr. PaBHbIM 06pa3om Ha kaxable 10 % npeBblleHWs OTHOCU-
TENbHOW BNaXHOCTW BO3fyxa 3TOT npefen A[o/mkeH 6biTb CHkeH Ha 0.1 Br/kr. Mpu HOPMAJIbBHOM PEXUWME
PABOTbI npegenbl YIMM A0/MKHbI 6bITb CHUXEHbI Ha MOMIOBUHY YKa3aHHbIX 3HAYeHWi, ypoBeHb MeHee 1 BT/kr npu
Temnepatype Hwxe 30 *C ymMeHbllaTb HeT Heob6xoAnMOCTU. pu BHECEHUWN yKa3aHHOro KOPPEeKTUpOBaHWA cnegyet
NOMHUTb, YTO MHAMBUAYabHble peakumn MALIVIEHTOB MOryT 6biTb pas/iMyHbIMK, NO3TOMY 3@ HUMW [O/MHKHO BECTWCH
yCWNEHHOe HabnofeHue.

HekoTopble yyacTkv Tena, Hanpyvmep ronosa, MOryT 6biTb BeECbMa YyBCTBUTE/bHbI K MOBbILLEHUAM TeMnepaTtypsbl.
Oco060 BOCMPUUMUMBLIMU K 3TOMY SBIEHNIO CrieAyeT cumTaTb pasBuBatoLmMincs amopuoH 1 yTpobHbIi nnog. Tkauu Tyno-
BULLA N KOHEYHOCTEN HauMeHee YyBCTBUTE/bHbI K MOBbILLIEHWIO Temnepatypbl. B [120] nokasaHo, YTO MeCTHOe MoBbiLle-
Hve Temnepatypbl 4o 38 *C ronosbl. 39 "C Tynosuwa n 40 "C KOHEYHOCTEN He [O/MKHO NPUBOAUTL K OTpULATE IbHbIM
nocneacTemsiM ANns opraHnsma. [MpocToii pacyeT mnokasbiBaeT, yto npu YMM FOJI0BbI, pasHoii 3 Br/kr, Temnepatypa
rnas Bpsg v nosbicuTca 6osee 4eM Ha 1,6 "C; npu Tex xe yCnoBusax TemnepaTtypa Mo3ra He Ao/kHa Bo3pacTu 6onee
Yyem Ha 1'C [121].
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B apyrom akcnepuMeHTe nofo6Hble TemnepaTypbl OblM U3MEPeHbl Y LUECTU >KMBOTHbIX, KOTOpble 6bln
noaseprHyTol YIMM BCEIO TEJIA 1.5. 2 wwm 4 Br.'xr. B akcneprMeHTax NpocMoTpa rosioBbl TemrepaTtypa KoXu W1 rnas
yBenuuunacb npuéausntensHo Ha 1.5 "C. TemnepaTypa spemMHOli BeHbl (MO3roBasi Temnepartypa) MoBbiCMIACh Ha
(0.46 + 0.05) 'C nocne 60 MyH k 90 MMH MpocmoTpa. B npocmoTpax Bcero Tena temnepartypbl PeKTasIbHOW 1 ApemMHol
BEH MOBbICU/INCL NPUGAN3UTENBHO Ha 1 *C, B TO Bpemsi Kak Temnepartypa KOXu XuBoTa nosbicunacb Ha 7 *C. OCHOBaH-
HbI HA MOAENSAX U AAaHHbIX, MOMyYEeHHbIX Ha XUBOTHbIX, YPOBEHb 3HadeHuit YTIM (ycpeAHeHHsbI no ronose) go 3.2 BT/kr
cuMTaloT HesHauuTesnbHbIM. Mpegen YMM FONOBbI 3.2 BT/kr ABnsieTcs 3Ha4YeHWeMm, HeobXoAWMbIM AN1Si orpaHnyeHns
noBbIWeHnsA Temnepartypsl r1a3 Ha 1 "C. yTo ucnosnb3yetcsa B CoenHeHHbIX LTatax Amepuku gecatunetuamu. Kpome
Toro, apyrve MECTHbIE npegens! YIM 6binv caenaHbl coBmecTuMbiMm ¢ ICNIRP.

MoBbllWeHNe TemnepaTypbl Kakoro-nMbo yvactxa Tena Kak peakuusi Ha NpepbiBUCTOE MOr/OLEHNe 3Heprumn
PY-n3nyyenns, Hanpumep oT UMMNYSIbCHOrO UCTOYHUKA, MOXET OblTb COOTHECEHO CO 3HaveHneMm YTM. ycpeAHEeHHbIM
3a MOJIOBMHY BPEMEHW YCTaHOB/IEHWS TEMN/I0BOr0 pPaBHOBECUS, MPUYEM 3TUM BPEMEHEM CUMTAETCA BPEMS, OTCUUTbI-
BaeMoe OT Hayana BO3AeiCTBUA UCTOYHMKA Tenna v Heo6Xxoaumoe AN NOBbILLEHNA TeMNepaTypbl B LEHTPE Harpesae-
MOro yyactka Ha 50 % MakCumasibHOTO 3HaueHus. Bpemsi ycTaHOB/IEHWA TEen/i0BOro pPaBHOBECUA YeslI0BEYECKOro
Tena TOYHO HEeW3BECTHO, OAHAKO OHO MOXET coCTaBNATb OT 15 Ao 30 MUH. Torja Kak Temneparypa opraHoBs, UMEeLLUX
MEHbLLYI0 Maccy, ycTaHaBMBaeTCa ropasgo 6bicTpee (Hanpumep, BpeMS YyCTaHOB/IEHUS TEMNI0BOTO paBHOBECUS A4
rnasa coctasnseTt NpubnnsnTensHo 5 MuH) [123). 3TOT CcTaHAapT KOHCEPBATUMBHO WCMOJMb3YeT 6 MUH Kak nepuof
ycpeaHeHus, Ana Toro 4tobbl onpegenutb YMM ana Bcex TkaHel Tena. PY-nepepatowpne KaTylwkum MOryT 6biTb
BbldeNeHbl B Aga knacca: OBbEM PUY-MEPEJAIOLIEN KATYWKN N NIOKAIbHAA PU-MEPEAAIOWASA KATYLUKA.
MonynsipHble 3HaueHnst knacca OBbEM PU-MEPEAIOLLEN KATYLLIK/ — pesoHaTop Tefia v rnasHas kaTylika. J1O-
KANbHBIE PY-MEPEJAIOLWNE KATYLIKW 06bI4HO MCNONb3YHOTCS A5 CNEKTPOCKONUN.

PasfeneHve B 3T ABa knacca BBefEHO, 4TOObl NO3BO/UTL MPOCTble, HO — BBUAY 6e30MacHOCTM — BCe elle
[0CTaTOYHble MpaBisia 0THOCUTESNLHO KOHTpons YTM. OTHocuTensHo OB bEMA PY-MEPEJAIOLLEN KATYLLIKA gocta-
TOYHO ynpasnaTs YMM BCEFO TE/IA u YACTW TEJIA (Bkiiodas YMM [OJIOBbI), B To Bpems kak ans JIOKA/IbHOM
PU-MIEPEJAIOLLEN KATYLLKW, KoHTpOAb Bcero Tena u acnektsl JJOKA/IbHOWM YMM ageksaTHbl. Heo6xoaum ogHoBpe-
MEHHbI KOHTposb YTM BCEIO TENA BmecTe ¢ YMM YACTW TEJIA nam ¢ YTM FOTIOBbI, 4To6bI HaiiTK 3HAaUUTENbHOE
M3MeHeHVe cuTyauuii BO3AEWCTBUA, KOTOpble CBsi3aHbl C M3MEHUYMBOCTLIO KaTyLLIKM U n3mepeHusimm MALVEHTA, n nx
OTHOCUTE/IbHBIX NONOXEHW. DTO TpeboBaHWe aBTOMATUYECKV perynnpyeT HabnogeHne YIMNM K camomy KpuTUyeckomy
acnekty YIIM. 910 IeMOHCTPUPYETCA B CNEAYIOLLMX YETLIPEX NpUMepax:

Mpumep 1— Wccnegosanune B3pocnoro ¢ PYU-MEPEAAIOWEN KATYLWKOW FOMIOBbl sicHo o3HauaeT
YacTUYHYIO aKcnosuumio Tena (ronosa e obwem). B aTom cnyvae YINMM YACTU TEJIA, TOJIOBA orpaHnunT
KonmuecTBO nepegaun PU-aHeprun. OfHako, MccnefoBaHvWe MafeHua ¢ Toii xe camoii PU-MEPEJAOLLEN
KATYLIKOW FONOBbI fonxHO 6bITb OLEHeHo kak BosgdelicTene YMM BCEMO TENA (ecnn MnageHel,
NONHOCT b0 MOMeLLaeTCA B YNTOMSAHY T OW KaTyLlwKe). BaTom cnyyae YNM BCEIO TEJIA 6ygeT orpaHuyunsa-
owum hakTopom.

Mpumep 2— ViccnepgoBaHune ronoBbl pebeHka B npefenax 0 THOCUTeNbHOro 60/1bLWOro pa3mepa pe3oHa-
Topa MOXeT Bbi3BaThb 60/ee KpuTuyeckoe 3HavyeHne YINM BCEIO TEJIA, yem 3HayeHue YIM yacTu Tena.

Mpumep 3 — MccnefoBaHne B3POCNOro yenoBeka 60MbLWIOIO pasmepa ¢ OTHOCUTe/lbHbIM KOPOTKUM
pe3oHaTOopoM Tesa 03HavyaeT YacTU4HOoe BOo3felicTBME Ha Teno 6onblue, YeM Lefioe BO3feicTBME Ha Teno.
B aToMm cnyyae YIM BbiCTaBNe€HHOI0 YaCcTUYHOIO Tefa Ao/MKeH 6bITh OrpaHnyeH 6e30nacHbIM YPOBHEM.

Mpumep 4 — Uccnegosauue B3pocnoro ¢ JIOKA/IbHOW PU-MEPEJAIOWEN KATYLWKOW, oueBngHo,
Tpe6byeT koHTpona JIOKAJ/IbHOM YMNM. OpHako, B cAyyae MiafeHua W OTHOCUTENbHO 60MbLoit
NIOKANTBHOW PU-MEPEJAIOWEN KATYWKWA YNM BCErO TE/IA MOoXeT cTaTb CaMbiM KPUTUYECKNM
3HaYeHneMm.

YMM TONOBbI. YMM BCEIFO TEJIA n JIOKAJIbHBIE npegensl YTM 6binn noaTBEpXAeHbl paHee HEeCKOMbKUMUN
MCTOYHMKAMUN 3KCMEPUMEHTASIbHBIX JaHHbIX U TEOPETUYECKOro MoAennpoBaHus. OfHako xenartesibHoe ynpolleHve
KOHTPOnNst YMM oTHOcUTeNbHO TUna obbema PU-MEPEJAIOWEN KATYLIKW 3actaensieT BBoauTh npegen YMNM YACTU
TEJIA OTHOCUTENBHO YacTu Tena, NOABEPrHyTO BO3AEeNCTBUIO (CM., Hanpumep, npumep 3). JToT npegen 6bin BbiGpaH
[ANA OTHOLIeHUs

Macca uccnegyemoii yactu Tena/lNonHas macca MNALIMIEHTA.

Cnepytolee paccMOTpeHve NpUBOAUT K AaHHOMY yTBepxaeHuto. Ecnv MALUMEHT nonHocTbio nprcnocabnusaet
PY-MEPEJAOLLYHO KATYLLKY, nccnegyemasn macca pasHsaeTcsa nonHoii macce MALIVIEHTA w. cnegoBatensHo, npeaen
yacTu Tena fo/HKeH 6bITb naeHTUYHbIM npeaeny YMNM BCEIO TEJA. C apyroi CTOPOHbI, Npeaen MOXET yBeNnynuTbCs C
yMeHbLLatoLLelica AANHON KaTylwkn. B cryyas oueHb kopoTkoit PU-MEPEJAIOLLEN KATYLIKUA YACTU TESIA npeaen
YINM pasHsetca JIOKAJIbHOMY npegeny YIM. KaxeTcs onpaBfaHHbIM NpUMEHEHWE NIMHEWHON 3aBUCMMOCTY Bbille-
YMNOMSIHYTOTO MaccoBOro OTHOLWEHUs. PUCyHOK BB.8 nokasbiBaeT rpadiuyeckyto WanoCcTpauuio 3Toro.
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- PaH/M KOHTpOH Naesoio jlamMm e
— - HodeernubBP H H pﬂBO'?'y

MpumevyaHnune — Ona onpegeneHns opmbl pacnpegeneHus nornoweHna PY v onpeaeneHus macchbl
nccnegyemoli yactn Tena MALMEHTA [omkHbl 6bITb OhOpPMAEHbI pernctpaumoHHble gaHHblie MALVEHTA (Hanpu-
Mep. NPOCTbIMUA LMAMHAPaMKU, MOAENVPYIOWVMIA TO/0BY, TY/IOBULLE U KOHEYHOCTK). [18 3TUX CTATUCTUYECKMX AAHHbIX
NPUMEHEHbI HOPMasibHble pa3mepbl UCXOASA U3 aHTPOMOMETPUYECKUX UCTOYHUKOB AAHHbIX, Hanpumep, n3gaHHble ame-
pvikaHckuM HauuoHanbHbiM LleHTpom Ctatuctuku 30posbsi (NCHS).

PucyHok BB.8 — 3asucumocTtb npegenos YIM ot maccel MALUVEHTA

51.103.1 [Mpepgensl Temneparyp

B M3K 60601-1 naH NOBEPXHOCTHbI TemnepaTtypHblid npegen (7°* =41 "C) pnsi 06bEKTOB, KOTOpblE MOryT
BOWTW B KOHTaKT C YesioBeyecknum Tenom. OgHako, 66110 6bl NONE3HO NAEHTUNLMPOBATL Npeaebl 415 NOBEPXHOCTHOTO
HarpeBaHWsi 3/IEKTPOHHON cxeMbl (Hanpumep. PY-nonyyatolyto kaTyLky). Temnepartypa KoXu B HOPMaslbHbIX YC/TOBUSAX
(HenpocmoTp) — Npn6aM3nTensHo 33 "C, Ho B TeueHne MP-OBC/IEOBAHNA ¢ Bbicokoli YINIM BCEIO TEJIA kpoBeHoC-
Hble COCy/ibl KOXMW PacLUMpAOTCA U TeMnepartypa Koxu oyaet npubnmsutensHo 37 "C. TpuHATbLI cnegytowne Be/MynHbI
ANs napameTpos:

- TeMneparypa okpyxatollei cpegbl Tn— 273 K +21 K;

- TemnepatypHbliii I, koxn Ta— ar;

- YINM BCEIO TEJIA, onpefeneHHas nornotutesisHas Hopma:

- MET oCHOBHbIM MeTabonuyeckum (= 1.2 BT/kr),

- m macca NMNALUVEHTA (= 75 «r).

- nocTosiHHasA o [5.67 - 10-5 BT1/(M2 K4)].

- 0bnactb A — obnactb noBepxHocTv MALVEHTA (= 1.9 m2).

ONeKTpoHHas cxema npu TecTe MOMelleHa B COOTBETCTBYHOLWMI (TENI0M30NMPOBaHHbIN) chaHroM, ¥ NPOTOKON
npocmoTpa gamTcs 20 MVH NpY UCMO/Ib30BaHUM B CaMoli BbICOKOI KnnHuyeckoin YMM BCEIO TENA gns MP-OBOPYO-
BAHUA.

Torga HarpesaHue 3/1eKTPOHHOIO MOBbIEHUS TeMMepaTypbl MOBEPXHOCTU CXEMbl MOT/10 6bl ObITb OrpaHNU4YeHo

129 'C - 6.9gT?Kf SAR wwm 4 "C. B 3aBUCMMOCTU OT TOrO, YTO GOfibLLE.

51.104 3awuTa OT BbICOKUX MNOCTOSIHHLIX MArHUTHbIX Mosnel
PaumoHanbHbIil BbIGOp npegena 2 I ana HOPMAJIbBHOIO PEXXVMA PABOTbI u 4 T kak npegena ana PEXXVMA
KOHTPONA MNEPBOIO YPOBHSA onucaH B 6.8.2. nepeuncnenve hh) atoro npunoxexus.
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MepeyeHb TEPMUHOB, MPUMEHAEMbIX B HACTOSLLEM CTaHAapTe

IEC 60788. Medical radiology— Terminology...........c.cceees orreieiiiiiniee s e e

Clause 2 of the General Standard

Accompanying documents
Accessible surface

Compliance volume
2.12.104 OB bEM NCCNEAOBAHNA

Computed tomography
Control panel

Controlled access area
2.11.101 OB/IACTb KOHTPOJ/IMPYEMOIO AOCTYMNA

Emergency field shutdown unit
2.11.102 YCTPOVICTBO ABAPUMHOIMO OTK/IFOYEHNA MOSA

Equipment
OBOPYAOBAHVE

Effective stimulus duration
2.101.8 90 PEKTUBHAA ANMNTENBHOCTb CTUMY/A tsa,

First level controlled operating mode
2.10.102 PEXXIM KOHTPOA MEPBOIO YPOBHSA

Gradient output
2.101.7 BbIXO[ rPAOVEHTA

Gradient unit
2.2.108 TPAAVNEHTHBIN B/OK

Head RF transmit coil
2.2.111 PY-MEPELAKOLWAA KATYLKA rOJ/I0BbI

Head YMM
2.101.4 YnM ronoBbl

Instructions for use
WHCTPYKUMM MO SKCANYATAUNN

Local RF transmit coil
2.2.112 NOKANIbHAA PY-NEPEJAIOLLAA KATYLLUKA

Local ¥YIM
2.101.5 MAKCUMAJIbHAA YIM

Magnetic resonance
2.12.101 MATHUTHbIA PE3OHAHC

Magnetic resonance equipment (Mrequipment)
2.2.101 MP-OBOPYIOBAHVE

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

60

Clause 2 ofthis Particular Standard.............cc. coeeeiiieeiiie e ceeieee e

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

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

MR-2.11.102

NG-2.2.11

MR-2.101.8

MR-2.10.102

MR-2.101.7

MR-2.2.108

MR-2.2.111

MR-2.101.4

rm-82-02

MR-2.2.112

MR-2.101.5

MR-2.12.101

MR-2. 2.101

MR-2.10.104



Magnetic resonance system (Mr system)
22.102 MATHUTHO-PE3OHAHCHAA CUCTEMA (MP-CCTEMA)

Manufacturer

Maximum gradient slew rate
2.12.105 MAKCVIMA/IbHbIA YPOBEHb U3MEHEHWS TPAOVIEHTA

Medical electrical equipment

Medical supervision
2.12.103 MEANUVMHCKOE HABNOAEHVE

Normal operating mode
2.10.101 HOPMA/IbHBIN PEXX/M PABOTHI

ROUTINE MONITORING
2.12.102 OBbIYHbIA KOHTPO/b

SEARCH COIL
2.12.106 NMOVNICKOBAA KATYLLUKA

SPECIFIC ABSORBTION RATE (¥IM)
2.101.1 YAENbHAA NOrNOWEHHAA MOLWHOCTbL (YTM)

WHOLE BOOY(YMM)
2.101.2 YNIM BCEFO TENA

PARTIAL BODY ¥YIM
2.101.3YMNM YACTW TENA

22.106 TPAOVNEHTHAA CUCTEMA BCEIO TEJIA

2.2.107 CMEUMANBHAA TPAOVNEHTHAA CUCTEMA
2.2.109 OB bEMHAA PY NEPEJAIOWAA KATYLIKA

2.2.110 MEPEJAIOWLAA PUKATYLLA BCEFO TENA

2.10.103 PEXXMM KOHTPOJIA BTOPOIO YPOBHA

2.12.101 MATHUTHbIA PE3OHAHC

2.12.102 OBbIYHbIA KOHTPO/b

2.12.103 MEANLUNHCKOE HAB/TIOAEHVE

2.11.103 KBEHY

2.12.104 OB BEM NCC/IEAOBAHUA

2.12.105 MAKCVIMAJIbHbBIV YPOBEHb U3MEHEHWSA MPAQVEHTA
2.12.106 NMOVNICKOBAA KATYLLKA

2.101.6 CKOPOCTb U3MEHEHUA MATHUTHOIO MNOAA (dBidt)

FOCT P M3K 60601 -2-33 — 2009

MR-2.2.102

rm-85-03
MR-2.12.105

NG-2.2.15

MR-2.12.103

MR-2.10.101
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CBe/fleH1si 0 COOTBETCTBUMU CCbIIOUYHbIX
MeXAyHapoAHbIX CTaHAAaPTOB HalMoHa/lbHbIM cTaHAapTam Poccuiickoit degepaunu

Ta6nuuya JA.1

0O603HaYeHMe CCbUI0YHOMo CreneHb
MeXayHapoAHO CTaHaapTa COOTBETCTBUSI

NCO 1999:1990 —
NCO 3846:1989 —
NCO 3864 —
NCO 7731:1986 —
M3K 60804:2000 —
M3K 60601-1-2:2001 MOD

M3K 60788:1998 o1

M3K 60651:1979 —

OG03HauEHVE N HAMMEHOBaHVIe COOTBETCTBYHOLLIETO
HaLWOHaUTBHOTO CTaHAapTa

FOCT P 50267.0.2 — 2005 (M3K 60601-1-2:2001) A3pe-
nms MeaumumHckue anekTpuyeckue. Yactb 1-2. O6wpme Tpe-
60BaHnsi 6e30MNacHOCTU. DNEeKTpOMarHuTHas CoOBMeCTU-
MOCTb. Tpe6oBaHNsa 1 MeToAbl UCTbITaHWi

FOCT P M3K/TO 60788 — 2009 3nekTpoobopyaoBaHue Me-
AvuyHckoe. Cnosapb

* COOTBETCTBYIOLMI HALMOHA/IbHBIN CTaHAapT OTCYTCTBYET. [0 ero YTBEPXAEHNSI PEKOMEH/YETCS UCMOMb30-
BaTb NEpPeBoj Ha PYCCKUI A3blK 4AHHOTO MeXAyHapoAHOro cTaHaapTa. lMepeBoj AaHHOTO0 MeX/AyHapoAHOro CTaH-
fapTta HaxoauTtcst B ®efepasibHOM MHGIOPMALMOHHOM (POHAE TEXHUUECKUX PEraMeHTOB U CTaHAApTOB.

MpumMeyaHune — B HacTosiLelt Tabnvue TCNOMb30BaHbI CEAyoLMe YC0BHbIE 0603HAYEHUS CTeneHN

COOTBETCTBUA CTAHAAPTOB:
- FOT — naeHTNYHbIe CTaHJapThbl;
- MOD — mMoantmumpoBaHHble CTaHAapTbI.
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