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3NeKTPOMArHUTHbIX NOJIEN
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AdaHacbeB AHaTonun MBaHoBUY

3amecTuTenb reHepanbHOro gupekTopa
Hay4HO-NPon3BOACTBEHHOIO npeanpuaTus «LlmknoH-Mpnbop»
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Bonpochl,
paccmaTtpuBaeMble B neKuumu

Tunbl SNeKTPOMarHUTHLIX Mosien (U3Ny4eHuin), XapakTepUCTUKN,
NCTOYHUKN N MEeXaHNU3Mbl BO3HUKHOBEHUA

HopmMmupoBaHue OMI1, nasmepsiemble napameTpbl U eAUHULbI
N3MEPEHNS, HIOAHCbl HOPMUPOBAHUA U N3MEPAEMBIX NMapaMeTpPOB

Upentudpukauma SMI1 npm npoeegeHmnn COYT. HioaHchl n
OCOBOEHHOCTIN MO CpaBHEHUIO C naeHTUdnKaunen gpyrmx akTtopos

HroaHcbl namepeHus SMI1 npu nposeaeHmnn COYT, oueHka
pe3ynbTaToB

TpeboBaHus K npudopam ans namepenmna SMI1 npu nposeaeHnu
COYT, pekomeHgauum no BeIbopy cornacHo TpebosaHnam HL

(1) CneuymnanbHblie TpeboBaHua no AMI1 k cpeacTBam N3MepeHUn
npyn COYT B MeOANUNHCKNX yupeXaeHuax cornacHo llpukasa
MuHmpyoa Ne 250+ (TpeboBaHMA NO 3NEeKTPOMarHUTHON
COBMECTUMOCTMH)

BozgeuctBue OMI1 Ha opraHnam 4yenoBeka, MEPONPUATUSA MO
3aluTe 1 HopmManusaummn ycrosum Tpyaa

Bonpocbl N0 HEMOHMU3NPYHOLLMM U3NYyYEeHUAM ANns atTectauuu
9KCMNepTOB U OTBEThI HA HMX. Bonpock! ¢ owmMboYHbIMK OTBETAMMU



atepuarnbl JaHHOU NeKuun
MOXHO CKauvaTb
c cauta HINM "UuknoH-Mpudop™

http://ciklon-pribor.ru/

pa3aesn MeHlIo:
"Memoou4yeckue mamepuarbl”
noapasaen:

"CemMuHapbI"”




HopmaTuBHbIe npaBoBbIe aKThl
no TemMe nekuuun

PenepanbHbIN 3aKkoH Poccunckon depepaunm ot 28 gekabpsa 2013 r. N
426-P3 ‘O cneyuanvroil oyenke ycrosui mpyoa'"

PenepanbHbIN 3aKoOH Poccunckon ®depepaunn ot 28 gekabpsa 2013 r. N
421-D3 "0 snecenuu uzmenenull 6 omoeibhble 3aKoHo0amenvhvie akmol Poccuiickoi
Dedepavyuu 6 cesa3u ¢ npunamuem Dedepanvroco 3axkona "O cneyuanvHotl oyeHke
yenosuti mpyoa"" («3aKoH-CnyTHUK» 3akoHa o COYT)

MNpuka3 MuHnTpyna Poccum ot 24.01.2014 r. Ne 33H

06 ymeeparcoenuu Memoouxku nposedenus cneyuaibHol OYeHKU YCa08Ull mpyod,
Knaccugpuxamopa epeonvix u (uiu) onacnvix npouz800cmeenHbix hakmopos, opmoi
omuema 0 NPo8edeHUlU CREYUANbHOU OYEHKU YCA08UL MPYOa U UHCIMPYKYUU NO ee
3anoanenuio (3apernctpuposaH B MuHiocte 21 mapta 2014, Ne 31689,
onybnukosaH B PI" 28 mapta 2014)

MNMpuka3 MuHnTtpyna Poccum ot 24.04.2015 r. Ne 250H
06 ymeepoicoenuu ocoberHocmel NPpo8eodeHUsl CNeYUdlbHOU OYEeHKU YCA08UL mpyod
Ha padboyux mMecmax omoeIbHuIX Kame2opui MeEOUYUHCKUX PAOOMHUKOS U NepeyHs
MeOUYUHCKOU annapamypul (annapamos, npubopos, 060py006anus), Ha HOPMAIbHOE
DYHKYUOHUPOBAHUE KOMOPOU MOZYN 0KA3bI8AMb B030elUCmBUe CPpeocmaea usmeperiil,
UCnoab3yemvle 8 Xo0e NposederUs CNeYyUaIbHOU OYEeHKU YCILo8UL mpyod
(3apeructpupoBaH B MuHiocte 20 mas 2015, Ne 37338, onybniMkoBaH Ha
oduumnarnbHOM MHTEPHET-MopTarne npasoBon nHdopmauun 22 mas 20
0001201505220025 )




Nbl 3JIEKTPOMArHUTHbIX
nonen u N3rny4eHNmn

VCTOYHUKN N MeXaHU3MbI
BO3HUKHOBEHUA

 XapakKTepuCTUKN, eanHULbI
Nn3MepeHus

« HopmupoBaHue, HHOAHCbI
HOPMUpPOBaHUSA



MHoe Ha3BaHuUe
3NeKTPOMarHUTHbIX noneu
N NU3Ny4YeHuUwU

e Ecnn anekTpomMarHMUTHbIE NONSA U N3NYYEHUS HE
BbI3bIBAlOT MOHM3ALIMIO aTOMOB U MOJEKYI, TO B
HOPMaTUBHbIX JOKYMEHTaX Mo oxpaHe Tpyaa
Takne arneKTpoMarHuTHbIe Mons N U3nyvYeHus
Ha3bIBalOT TAKKe: «kHEeMOHU3Npyloue
N3NyvyeHuns»

KommeHmapuli:

C mexHu4YecKkol mMOoYKU 3peHUsl makoe Ha3eaHue He
cosceM KoppeKkmHo. Tak Haripumep, 0OUH U3 murios
asieKmpomMacHUMHbIX rnosiel (arnekmpocmamu4ecKoe
r1osie) He S18/19€MCS U3JTy4EHUEM




[ paHU4YHbIe ycnoBus
paccMOTpeHUs Bonpoca

« PaccmaTpuBaloTCa aNeKTpoMarHuTHbIe Noss
(HEMOHU3UPYIOLLIME N3ITYYEHMNS) B KITaCCUYECKOM
UX MOHUMAHUMN, T.€. SNEKTPOMArHUTHbIE MONSA U
N3Ny4YeHUsa «He NMeloLLME U LBeTa, HX 3anaxa» U
He MHAMUUpYyrLwmecs HenocpeacTtBeHHO
opraHamMmu 4YyBCTB YesioBekKka.

« He paccmaTtpuBaeTcsa BUOUMMbIM gnana3oH AfvH
BOJTH, TEMNSI0BOE U3ny4YyeHne (MHMpaKkpacHoe),
ynbTpaduoneToBoe, nasepHoe, KOTopble, Mo CyTH,
TakKe ABNAKTCA 3NIEKTPOMArHUTHLIMW NONAMU U
N3Ny4yeHNamMu



OnpeaennmMmcsa ¢ NOHATUAMM

arHUTHbIE NMons;

o ONeKTpocTaTnyeckne nomnsg;

* [lepeMeHHbIe MarHUTHbIE NOSS,;
* [lepemeHHbIe aneKkTpuyeckne nong,
e ONEeKTpoMarHmMTHbIE NOSS;

o DINEeKTPOMarHMUTHble N3ry4YeHus;

e ONEKTPOMarHMTHbIE BOJSIHBI.

B 4yemMm pasHMuya 3aTUX NOHATUN ?
B 4yem pasHuua nx qusn4eckoun cy




[Nonsa
(3neKTpoMarHuTHble nons)

Ilons: Ocobaa dpopma matepuu,

OCYLLECTBIAOLLAA B3aMMOCBSA3b MeXay
yacTuuamu

Mpumepbl nonen: 3rnekTpoMarHUTHbIE NOn4,
rpaBUTaLMOHHBIE NOMS, NOMA AOePHbIX CUT,
BONMHOBLIE (KBAHTOBbIE MOJSIA), COOTBETCTBYHOLLNE
Pa3NNYHbIM 3f1IEMEHTAPHbIM YacTuLam

AJIeKTPOMarHNTHbIe NossA — ocobasa dopma
MaTepuun, NOCPEeacTBOM KOTOPOU OCYLLECTBASIETCH
B3aMMOAENCTBUE MEXAY INEKTPUYECKHU
3apsXKeHHbIMU YacTuuamMmu n TenamMmu (00HO
803MOXXHbIX ornpedeneHuud )




m BonHbI
(3NeKTpomMmarHuTHbIe BOJIHbI)

BOJIHbI: U3meHeHUs cocTosaHUA cpelbl (BO3MYLLEHNS,
KonebaHus), pacnpocTpaHAloLmMeCcs: B 9TOW cpeae u
HecyLne ¢ coboto aHepruto (rpocmpaHcmeeHHbIU rnepuoo
80J1Hbl — OfIUHa 80JIHbI)

I'Ipmmepbl BOJIH — ynpyrme BOJIHbl , BOJIHbl HA NMOBEPXHOCTU
KNOKOCTU, SJTIEKTPOMAlrHUTHbLIE BOJIHbI.

AreKTPOMarHMTHbIe BOJIHbI - 3M1EKTPOMarHUTHbIE
Koneb6aHus, pacnpocTpaHsoLWwmMecs B NPOCTPAHCTBE
Opyrmmu cnoBamu: anekTpoMarHMTHas BonHa —
aneKTpoMarHMTHoe none, pacnpocTpaHsAoLLEECs B
NMPOCTPaHCTBAa CO CKOPOCTbIO CBETA.

YHacTHble Crtydaun 3NeKTpoMarHnTHblX BOJIH— PaAUOBOJIHbI,
CBET, peHTreHoBCKue J1y4u

daKTU4YeCKMN NOHATUS WAINEeKTPpOMarHTHbI€e BOJIHbI»
QAINEeKTPOMarHnTHble n3siy4yeHmnAaA» — CUHOHUMBIL.



w XapaKTepucTmKu
3NMEeKTPOMarHMTHbIX noneu

e OJIeKTpoOMarHMTHOE noJsie B BO3ayLLUHOU cpene (B
BaKyyMe) XapaKkTepu3yeTcsi BEKTOPOM
HanpshkeHHOCTU aneKkTpu4yeckoro nong (E) n
MarHMTHOU nHaykumewu (B)

e [1na nepeMeHHbIX 3JIEKTPOMarHUTHbIX NONewn
3NeKTpu4vyeckme U MarHUTHble cocTaBnsloLwmue
Nnosia cBAA3aHbl ApYyr ¢ Apyrom.
COOTBETCTBEHHO, 3HAdA OHY N3 COCTaBMAKLLNX,
MOXXHO OonpeaennuTb ApYryto COCTaBMSALLYIO U
onpenennTb NOSHy aHepruo SMI

 Ho.... He Bce TaK npocCToO
EcTb 0AUH cylwecTBeHHbIN HroaHc (!!!)




CyuwiecTBeHHbIU HHOAHC
cbopmupoBaHmna SMI1

BaXHast 0COOEHHOCTb 3NeKTpoMarHMTHoOro nosnsg (OMrI1) —
OerieHne ero Ha Tak Ha3blBaeMyr «ONUKHIOK 30HY» U
«OaNbHIOK 30HY»

[NanbHASA 30Ha — 3TO 30HA U3Ny4YeHns BAanu ot
MCTOYHMKA 3MNEKTPOMarHUTHbIX KonebaHun Ha pacCcTOAHUM,
CyLLeCTBEHHO 6onblleM ANVHbI BOJHbI
SNEKTPOMarHUTHbIX KorebaHuin.

BnvxHAs 30Ha — 9TO 30Ha HENOCpPEeACTBEHHO Y
NCTOYHMKA 3NEKTPOMarHMTHbIX KonebaHunm Ha paccToOAHUMN,
MeHbLUeM AJIMHbI BOJTHbI 3NEKTPOMarHUTHbIX KoneodaHui

CyLLeCTBYET TaKKe Takoe MOHATUE, KaK «MPOMEeXYTOYHas
30Ha» (30Ha, pacrosioXXeHHas Mexay AaribHeu 1 ONKHENn).
HO 4eTKoro KosiIn4eCTBEHHOIO KPUTEPUA U YETKOIO
dm3nyeckoro cmbicria aTa 30Ha He UMEET, NOSTOMY AaHHOE
NMOHATUE UCMOSIb3YETCS peaKo



[NanbHAA 30Ha
IMI

 lanbHAA 30HA — 3TO 30HA M3Ny4yeHus, rae
CyLLleCTBYET CpOpMUpPOBaHHAs dfIeKTpOMarHMTHas
BOMTHa C BNoJsiHe onpeaerieHHbIM COOTHOLUEHUEeM
(c BnonHe onpepeneHHON CBA3bIO) MeXay
KOMMOHEHTaMu anekTpuyeckoro nonga (E) u
MarHuTHoro nong (B)

* Tak kak mexay E n B ectb BnonHe onpeneneHHoe
COOTHOLLEHMe, B fJafibHEN 30HE HET CMbICHA
N3MepsaATb BCe KOMMNOHEHTbI 3J/IEKTPOMarHUTHOro
nonsa. MoXXHO uamepuTb NKOOYH0 N3 KOMMOHEHT
(MarHUTHYO UM 3NEKTPUYECKYIO) NN NFIOTHOCTL
NOTOKa SHEPrnn B 351IEKTPOMarHUTHOM U3NTYHEHUMN,
yTOObI MONMYYUTb NMNOJIHYHO UH(OpPMaLUIO 00
aHepreTnyeckmx xapakrepmuctukax Ml



[lnoTHOCTbL NnoTokKa aHeprun IMI

* [InoTHOCTL NoToKa aHeprun IMI1 — 370
MoAYyNb (abConTHOE 3HAYEHMNE) BENNYUNHDI,
KOTopas B oU3nKe Ha3blBaeTCHA BEKTOPOM
[TonHTUHra (BekTopom YMmoBa-IToMHTUHra) u
paBHAETCS Npon3BeaeHuo (BEKTOPHOMY
Npon3BeOeHNI0) HaNpPAXXeHHOCTH
anekTpuyeckro nongd (E) Ha Hanps»XeHHOCTb
MarHuTtHoro nonga (H)

N=c/4TT[EH]



BrnnXHAA 30Ha
IOMI

* BnuxHAA 30Ha — 3TO 30HA BOMKM3N OT UCTOYHUKA,
B KOTOPOU 3fIeKTPOMarHUTHasa BoJfiHa elle He
cchopmupoBanaco

« B 6nmkHen 30He HeT onpeaeneHHOro COOTHOLIEeHUsA
MeXOYy KOMMOHEHTaMW 3NEKTPUYECKOro N MarHUTHOrO MONS.
COOTHOLLEHNE 3TO HaNpPsAMYlo 3aBUCUT OT (PU3UYECKOU
NPUpPOAbLI UCTOYHMKA SNEeKTPOMarHMTHOro nons, ot Tuna
n3ny4yartens, oT ero KOHCTPYKTUBHbIX 0COBEeHHOCTEN

 YTOObLI nNONy4YnTb NOJIHYH MHGOpPpMaUUnIo 00
aHepreTnyeckmx xapakrepmctukax Ml B bnvxkHen
30He B 0bOf3aTeNIbHOM nopsaKke HY>KHO USMEepPATh
N SNEKTPUYECKYIO coCcTaBnsAawoLwyto (E) u MarHUTHYIO
cocTtasnatoLyto (B)



AMEepPbl NCTOYHUKOB IMI

IMMN YacToTa [rnnHa BOJIHbLI
10 'y 3 cM™m
AHTEeHHbI COTOBOU CBA3M 1My 30 cMm.
50 Ny
5Tu-400 klMy

 [lanbHAA 30Ha — pacCTOAHNE A0 UCTOYHUKA
oonbLe onvHblI BOSTHbI




Knaccudukaumsa
3NMeKTPOMarHMTHbIX noneu

Hu3sko4yactoTHbIN
auvanasoH

Ona SMI1 gpaHHoro
AnanasoHa paboTHuK
NnpakTu4YeCcku Bceraa

HaxoAuTCA B ONIMXKHEeWn 30He,

B KOTOPOU U3MEPSIOTCH
OTAEeNbHO MarHUTHbIE U
3NleKTpuyecKkue
cocTtaBnswowume. Noatomy
IAMI1 paHHOro AManasoHa
OObI4YHO Ha3bIBAKOT
3NIeKTPUYECKMMU NONIAMU U
MarHUTHbIMU NMONIAMU

BbICOKO4YaCTOTHbLIN
aunanasoH

ans 9MI aaHHoro
AvnanasoHa paboTHuK
npakTu4Yecku Bceraa
HaxoOauTCcsA B AaribHeu
30He cchopMUpPOBAHHOM
3J/IeKTPOMArHUTHOU BOJIHbI
un noatomy 9IMI1 paHHoOro
Anana3oHa oobbI4YHO
Ha3bIBalOT
3NIeKTPOMArHUTHbIMMU
U3ny4YeHnamMu




KoHTponupyemblie napameTpbl IMI

e Husko4vactoTHble OMI1 - ona nonyyeHus
MHJOOPMaLnn 00 SHEPreTUYECKUX XapaKTepUCTmMKax
B 00A3aTeNIbHOM nopsake HY)XXHO N3MepPATL ABe
KOMMOHEHTLI: HaMps>XeHHOCTb 3MEeKTPUYECKOro
nonsa (E ) n marnutHyto nHgykumio (B)

* BbicokoyacToTHble OMI1 - Ona nonyyeHus
MHopMaLMK 00 SHEPreTUYECKNX XapaKTePUCTUKaAX
OOCTaTOYHO N3MEPUTb NIIOTHOCTb NOTOKA SHEPIrum
9NIeKTpPOMarHUTHOro nany4vyeHus, nubo ogHy us
KOMMOHEHT (OObIYHO - HANPSXKEHHOCTb
anekTpuyeckoro nons k)




epsemMble napameTpbl IMI
B pagno4acToOTHOM Anana3oHe

(CanlMuH 2.2.4.1191-03)

aACTOTHbIN

noaavnasoH

Pagno4acToTHOro
ananasoHa

U3mepsaeMbin napameTp
3NIeKTPOMAarHUTHOro nons (M3ny4yeHus)

10 klMy- 30 klMy,

30 k'uy — 3MI'u

3-30MId

30 - 50 My

50 — 300 MI'y

300 MMy - 300 N

HanpsikeHHoCcTb | Hanpsi:keHHoOCTb | lnoTHOCTbL
3rIeKTpUYecKoro MarHUTHOro NnoToKa
nons nons 3Hepruu




EAWHULLI U3MepeHUns
BennynHbl SMI

« IJNEeKTPUYeCcKoe nose xapakrepusyertcs
Hanps>KeHHOCTbLIO anekTpuyeckoro nonga (E) n
namepsetca B B/IM (sorom na memp), KB/Im
(kunosonvm na memp),

« MarHuTHOoe none xapakrepusyeTtcs nmbo
HanNpPsXXeHHOCTbO MarHUTHoro nonga nonga (H) u
namepsgaetca B A/M (amnep na memp), KAIM nnmoo
MarHnTHou nHaykumen (B) n namepserca B Tn
(mecna), HTN (hanomecna), MTN (munrumecna), MKT I
(Muxpomecna)

* [lnoTHOCTL NoToKa 3aHepruum (IMNIJ) namepsaercs B:
BT/KB.CM (samm na xeadpammblii canmumemp) uiil.
MKBT/KB.CM (muxposamm na xeadpamu. canmumemp)



U eAnHULbI U3MEePEeHNS CTerneHun
Bo3aeucteusa AMI1 gonsa
Knaccudcgpuvkauum ycnoBumn tTpyaa

B caHuTapHbIX HOpMax MMEETCS TakxXe elle ogHa BermimyunHa,
XapakTepusyLlaga anekTpoMarHMTHoe nosie - aHepreTun4vyeckas
akcno3nyus (33e), (AIAH) n (33Nna), BENNYMHA KOTOPOWU paBHa
npou3BeaeHU0 namepsiemoro napametpa IMI1 Ha Bpems
BosgencTtemna (pasgen 3.6 CanllnH 1191-03)

m AWHULbI U3MepeHus ypoBHa IMIM

He nyTtaTb 3HepreTM4ecKyr 3KCNo3muuio C BefiMMMHamm,
XapakTepmsyrwowmmmn ypoBeHb (MHTEHCUBHOCTb)
3NIeKTpOMarHUTHOro nons

Hanps»xeHHOCTb anekTpuyeckoro noss (E), Hanps)keHHOCTb
MarHuTHoro nongd (H), nHaykums marHmTHoro nong (B), NnoTHOCTL
noToka anektpomarHutHoro nons (MMYJ) — a1o BennYuHSLI,
XapakrtepusyrLime ypoBeHb (MHTEHCUBHOCTL) SMIT

OHepreTunyeckasa akcnosnuma (93e), (AIAH) n (JIAnna) — 310
BESIMYNHLI, XapaKTepusylme cTeneHb Bo3aencTteusa 9
onpeaenieHHoro YpoBHSA 3a TOT UM MHOW MPOMEXYTOK



HroaHCbI
U3MEpPEeHNN N OLEHOK
IMI1 pagnoyacTtoTHOro AnanasoHa
(30 KI'u—300 ')

« YpoBeHb OMI1 paguoyacTtoTHOro Ananas3oHa namepseTcs
B OOAHUX eAVHULAX - B eAnHMLAaxX HarnpsXXeHHOCTH
anekTpuyveckoro nons (B/m), HanpsaXXeHHOCTU MarHUTHOIo
nons (A/m)u egmHmnuax) NIOTHOCTU NOTOKA 3HEPIUN
(BT/kB.CM.),

a OLeHKa " HOpMUpoBaHue — B Apyrmx eaMHMULAax — B
eaVHULAaxX 3HepreTUu4Yeckou aKkcnosnumm (33e), (QIAH) u
(DIANnN3), BeNnM4MHa KOTopown paBHa Npon3BeaEHNIO
namepsiemoro napametpa Ml Ha Bpems BO3AEUCTBUS
(pasgen 3.6 CaHllvH 1191-03)

 Hayactotax ao 300 MI'y ypoBeHb n3MepseTCA B
eOouHMUax HanpsXKeHHOCTU JN1EKTPUYECKOTro U MarHUTHOIO
nons, Ha YacTtoTtax Bbiwe 300 MI'u — B eanHuuax
NMNOTHOCTU NOTOKaA 3Hepruu

i



@ apaMeTpbl, XapakTepusyroLime
3NeKTPOMarHUTHbIe Nons

(3neKTpomMarHuTHble BOJIHbI,
3JIEKTPOMAarHNTHbIEe U3JTy4YeHUR)

» YactoTta (F) anekrpomarHuTHoro konebaHus
(namepserca B 'y, kly, My, I'Tw)

* [InuHa BONHbI (A) 3aNeKTPOMarHUTHOro
KonebaHua (M3mepaeTca B MM, CM, M)

* Mepuop (T) aneKTpoMarHUTHOrO
KonedaHusa (M3amepseTca B MKC, MC, C)




CBA3b Mexay napametTpamu
3JIeKTPOMarHUTHbIX BOJIH

 [InA anekTpoMarHUTHOro KoriebaHuvs, B
BO3AYyLUHOU cpeae unu B 6e3B034YLLHOM
npocTpaHcTBe Mmexay ero yactotou (F), annHowu
BOnHbI (A ) n nepnogom konedaHus (T)

CyLleCcTBYeT BroOJiHe onpeaerieHHas CBA3b:

F=1/T F =clA,

e ¢ — CKOpOCTb CBEeTa

« CoOTBeTCTBEHHO AJiIf NPaKTU4YeCKOoro
NPUMEHEeHUA AO0CTAaTOYHO 3HaThb
OAWH U3 3TUX OTNNUYUTESIbHbIX NPU3HAKOB,
4TOObI MO HEMY MO U3BECTHbLIM hopmyriam
BbIYUCNNTb Apyrue



BA3b MeXay napamMeTpamu
3JIeKTPOMAarHUTHbIX BOJIH,
OHKpeTHble hopMynbl ANA pacyeTa)

[1ns anekTpoMarHMTHbIX kKonebaHun,
pacrnpocTpaHALNXCs B BO3ayxe n 6€38034yLLIHOM
NPOCTPAaHCTBE:

F(Mu) = 1/T(c)

F(I'u)= 3*101% (cm/c)/A(cm)

KommeHmapuu:
3HaHue daHHOU hopmyribl MOXXem nompeboeambcsi I
8bINOJZIHeHUU u3mMepeHuu Oris rpasusibHo20 8b160p
Heobxo0umbiIx cpedcme usmMepeHuUl 3rieKmpomaa
rnosneu




[loCTOSIHHbIE INeKTpu4ecKkue
U MarHUTHbIe nons

« Ecnn yacTtoTa anekTpomMarHUTHOro KoriebaHus
paBHa HyIO (3NeKTpoMarHuTHoe norse
CTauMOHapPHO, T.€ HE U3MEHAeTCH BO
BpeMeHM), TO Takoe
9NEeKTpoOMarHUTHoe(anekTpuyeckoe unu
MarHMTHOE) rnone HasblBaeTCs NOCTOAHHbIM:

- NTOCTOAHHOE MarHUTHOeE norsie U
- NOCTOSIHHOE 3J1IeKTpUYeckKoe rnore
(nosrie HeNOABMXKHbIX 3NIEKTPUYECKNX 3aPSA0B)

* AHOoe Ha3BaHue
NOCTOAHHOIO (CTaLMOHaPHOro) 3fIEKTPUYECKOro
Nons —arieKTpocTaTuyeckoe nosne



Buabl

@ HEMOHUN3NPYHOLLUUX M3nyqum71,
OoueHnBaemMbie B COOTBETCTBUUN C

Metoaukou COYT

v' AnektpocrtaTtu4yeckoe none (3CIM)

v NloctossiHHOe marHuTtHoe none (MMI1), Bknioyas
reomariutHoe none ('MI1) — runoreomarHnTHoe none
(ocnnabneHue 2eomMa2HUMHO20 MOJIs)

v' QneKkTpoMarHuTHbIe NOJiI NPOMbILUIEHHOWN YacToTbl 50
I'u: - anekTpuyeckoe nosne npomyactorbl 50 My (31 MY)
- MarHuTHoe nosne npomyactoTtbl 50 'y (MI1 MY)

v OneKkTpomMarHuTHble nons (3NeKTPoOMarHUTHbIE
U3ny4yeHns) paguodvacTtoTHbIX gnana3soHoB oT 0,01 Ml
Ao 300 Ny,

v' JlazepHoe nsny4yeHue
v ¥YnbTpadmonetroBoe nsnyvyeHume




NcTtouHuku IMI

e. (pu3nka BO3HUKHOBEHMUS)

e OneKTpu4veckue Nnons CyLecTBYIOT Bceraa
TaM, rae ecthb Tena, HaxoasiLimecs nopn
Pa3HbIMU 3JIEKTPUYECKUMUN NOTEeHLMaNamMum:

- NPOBOAHMKN, Haxo4sLWMeCs Noa Hanps>KEHUEM;
- AN3ANEKTPUYECKME MOBEPXHOCTN C
HaKOMJIEHHbIMN 3NEKTPUYECKUMU 3apsagamMu

« MarHuTHbIe NonAa CYLWeCTBYHT Bceraa tam,
roe eCtb MarHUTHble MaTepuanbl UMK Koraa
TeyeT INIeKTPUYECKNU TOK, MPUCYTCTBYIOT
ABUXYLUMecs arieKTpu4yeckue 3apsaabl




eOMarHUTHbIE
(rMnoreomarHUTHbIE NONA)

| eoMarHUTHoOe norne: 3To MarHuTHoe none 3emnu. 3a
HopMy no ['MI1 npuHATO ecTecTBEHHOE NOJSie 3eMNn B
PanoHe, K KOTOPOMY MPUBLIK YEOBEK.

BenunynHa reomardmntHoro nongd — 30 =~ 40 mMkTn, B
MarHUTHbIX aHomManuax — go 100 mkTn

MnoreomarHuTHoe norsne: MarHUTHOe none BHYTpuU
9KpaHNMPOBaHHOIo 00BLEKTA, ABNSOLLEECS Cyrnepno3nymen
MarHUTHbIX NOfien, co3gaBaeMbliX:

reoMarHUTHbIM Nonem, ocrnadrneHHbIM 3KpaHOM OO bEKTA;

nonem octaTo4MHON HaMarHn4eHHocTU cheppoOMarHUTHbIX
YyacTemn KOHCTPYKUUN ODBEKTA;

NnofieM NOCTOAHHOIO TOKa, NpoTeKaloLero no wuHam u
4aCTaAM KOHCTPYKUMK 0bbekTa (pabo4vero mecra).



| unoreomMarHUTHbIe nony
(peanbHble MexaHN3Mbl BO3HUKHOBEHUS)

e [loyemy CTOMUT BOMPOC O KOHTpOmNe Ha pabo4ymx mectax
[MNOreoMarHUTHbIX nonemn?

« OtBet — B nyHKTe 5.1 CaHl'lnH 2.1.8/2.2.4.2489-09
«l'urnnoeceomaaHumMHabIe r1osisi 8 rPoU3800CMBEHHbIX, XKUIIbIX
U obwiecmeeHHbIX 30aHUSIX U COOPYIKEHUSIX»

* 5.1. Hanbonee HebnaronpuaTHbIE TMNOreoMarHUTHbIE
YCIOBUSI MOTyT CcO34aBaTbCA:
- B NoMeLlleHusx (0bbekTax) rpaXkgaHCcKoro U BOEHHOrO
Ha3Ha4YeHnd, PacrnonoXXeHHbIX Nog 3emMrien (B TOM YUCIE B
METPOMNOSINTEHE, LWaxTaxX, TYHHENAX U Ap.);
- B NomMeLleHnax (0bbekTax), B KOHCTPYKLMN KOTOPbIX
MCNoJib3yeTcsa OOSbLIOE KONMMYECTBO MeTann4yecKkmnx
(>kenesocogepxalinx) afeMeHToB (34aHns U3
Kere3o00eTOHHbIX KOHCTPYKUMA U Ap.).



JrieKTpocTaTu4vyeckKkue nons
(OCHOBHbIE€ NCTOYHUKMU
N MéXaHNU3MbI BO3HI/IKHOBeHI/I$I)

v. OKpaHbl BUaeoaucniemHbIX TePMMUHANIOB Ha 3NIEKTPOHHO-Ny4YeBbIX
TPyOKax, MHOXUTesIbHasA TEXHUKA

AN

WoHu3aTopbl C OTKPbITLIMUM 3neKTpoaamu (Tuna ncTpbl YnxeBCKOro)

N

OneKTpoyCTaHOBKU, pacnpeaenuTenbHbie YCTPOUCTBA, IMHUN
aneKkTponepeaay NOCTOAHHOIO TOKa BbICOKOIro HanpshXeHus

v Onektpusaums nepepabarbiBaeMoro npoaykra B TEXHONOrM4eCKnxX
npoueccax ¢ ABMXYLUMUCS (NepemMeLlarolMMucs) ANaneKTpuiecKumm
MaTepuarnamMv U CbipbeM B TEKCTUINbHOWN, AiepeBoobpabaTbiBaloLLen,
LLenJ1Hoy1I03HO-0yMaXXHOU, XMMMNYECKOU NMPOMbILLSIEHHOCTU U Np.

v" TexHonorun4yeckoe o6opyaoBaHue ¢ UCNosib30BaHUEM
3M1IeKTPOCTaTM4YECKOro nosns B Tex.npouecce (3nekTpocraTnyeckas
cenapaums, NnoKpacka u afieKTpoctaTu4eckoe HaHeceHue UHbIX
MaTepuarnoB, 35IeKTPOra3oo4mncTKa)

v’ JneKkTpusaumsi KOBPOBbIX, ANINIEKTPUYECKUX NOKPbLITUN (B OCOOEHHOCTHU B
3MMHUN OTONUTENbHbLIU Nepnoa ¢ HU3KON BITAXXHOCTbLIO)

v" MNMnacTtmaccoBble Koprnyca ocpucHomn TexHuku (peako )

i



[locTosiHHOe MarHUTHoe norne
(OCHOBHbIE NCTOYHUKMN)

v TEXHONOrM4YECKNE NPOLLECCHI C NCNONb30BaAHUEM
MOCTOSIHHOIO TOKa (B TOM YMCre rae NnpucyTCTBYHOT
OBWXYLLMECH SNeKTpuyeckme 3apsabl, Hanpmmep,
TEXHOMNOrnM4yeckne NpPoLEeCChl ANeKTponm3a)

v’ [lona paccesaHns NOCTOSAHHbIX MarHUTOB B
crneyunarnbHbIX TEXHONOMMYECKMX YCTaHOBKaxX U B
Hay4YHOM 0OopygoBaHMM U NPU NMPOU3BOACTBE
MarHMToB

v MeguumHckaa annapatypa (MPT)



eKTpnu4ecKkme m MarHUTHbICE

nonga yacrtotbl 50 'y
(OCHOBHbIE MCTOYHUKM)

v TpaHcopmaTopHble NoACTaHUUK (maznumuoe noie)
v BeicokoBonbTHbIe J1OI1 (anexkmpuueckoe none)

v' ONekTpobbIiToBbIE MPUOOPLI N SNTEKTPONHCTPYMEHT,
paboTatoLime oT ceTu

v' ONeKTponpoBoaKa BHYTPW 30aHUN U OCBETUTENbHAsA CETb
v' TexHonornyeckoe obopyaoBaHue, aNEeKTPOTPAHCIOPT

v OdomcHaa TEXHUKA

UHoe Ha3BaHue gaHHoro tuna AMI1 —
asieKmpomMac2HUMHbIe oJsisi MPoMbIWIIeHHOU
yacmomal Usiu 37ieKmpomMa2HUMHbIe
(3n1ekmpuyeckue u MacHUMHbIe o
npomMbiwsieHHou Yacmomai 50




dFHUTHbIE NoJiA nosns

CUCTEM 3JIEKTPONUTaHUA B MOMELLEHUMN
(MexaHu3Mbl BO3HUKHOBEHUSA)

OCHOBHbIe MeXaHN3Mbl BO3HUKHOBEHUSA
MarHMTHbIX nosien npomyacTtoTbl 50 INy;:

* Hanun4iune kaberneun anekTponuTaHUsa No KOTOPbIM
TEKYT BonbLUME TOKU;

* [lpocTpaHcTBEHHOE pa3HeceHne Pas3Horo u
HYeBOro NPOBOAHNKOB CUCTEM 3NEKTPONMUTaAHUSA




MarHuTHbIe NONS or cuctemnl

3JIeKTPONUTaHNA B NOMELLEeHNN
(MexaHn3Mbl BO3HUKHOBEHMUSA)

L
| J : * Hy>XHO NOMHUTbL:
o R MarHuTHbIe nons
[ ] cospaeTt
L NpoCTpaHCTBEHHas

paMKa C TOKOM

« «M30bITOYHOE» 3a3eMrieHue, BbiNOSIHEHHOE B
BUOE 3aMKHYTbIX KOHTYPOB, 3a3eMIIeHne
KOPMYCOB annapaTypbl Ha 3NeMeHTbl apMaTypbl
3[aHNSA MOXET ObITb MPUYMHON MOBbLILLEHUS
MarHUTHbIX NOMnen B NOMELLEHNAX



MarHutHble nons

ACTEeMbl 3NMIEeKTPONUTaHUA B NOMeLLeHUn
(3KcnepumeHTanbHbIE AaHHbIe 1)
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M arnutHoe nojie, HT 1
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Paccrostaue 10 1p OBOJIHUKOB, CM

[1Ba npoBOoAHWKA CKPYYeHbl

Tok B npoBogHukax 0,2 A. lNpnemHada aHTeHHa Hag NpPoBO
BbICOTE 2 CM U NepemeLlanachb neprneHamnkysapHo M

0 — mecTo pacnonoXxeHusa NPpoBoOaH



UTHBIE NOJ1IA ot cucrtembl

FNIEKTPONUTaHUA B NOMeELLEeHUun
(3KcnepumeHTanbHbIE AaHHbIE 2)
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MarautHoe nmoye, H1 1
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PaccTosiHre 10 NpOBOJAHUKOB, CM

PaccTosiHne mexay npoBogHMKamMu — 3 CM

Tok B npoBoaHukax 0,2 A. npuemMHasa aHTeHHa Hag npo
BbICOTE 2 CM U NepemeLanach nepneHaukynsapH

0 — MecTO pacnosfioXXeHnsa NpoBo



ArieKTpnYyecKue nons

OT CUCTEM 3JIEKTPONUTaHUA B MOMELLEHUMN
(MexaHn3Mbl BO3HUKHOBEHMUSA)

OCHOBHbIe MeXaHN3Mbl BO3HUKHOBEHUSA
3NIeKTpn4eckux noneu npomyactotbl 50 I'y:

e OTCYTCTBME 3a3EeMJIEHNSA TEXHUYECKUX CPEACTB U
OTCYTCTBUE SKPAHNPOBKN Kabenen anekTponnTaHus;

* MPOCTPaHCTBEHHOE pa3HeceHne ha3Horo u
HYJEBOro NPOBOJHMKOB CUCTEM INEKTPONUTaHUS

[Tpuyem, crnegyeT MeTb B BUAY: €CJIN LWHYP NUTaHUsA
Kakoro-nmb6o npudopa BKIKOYEH B CETEBYHO PO3ETKY, TO
BbICOKNN YPOBEHb 3JTIEKTPUYECKOrO MO MOXET
cyLuecTBoBaTb (B OTNINYME OT MarHUTHOrO MNossi) BHE
3aBUCMMOCTMN OT TOrO: Te4YeT UNN He Te4YeT TOK No
npoBoAam 1 BHe 3aBUCUMMOCTMU OT TOro: pabotaert unu He
paboTaeT NoaKMYEHHbIN K 3NIEKTPOCETU NPUbop

L



JrieKTpu4yeckue nons

CUCTEMbI NIEKTPONUTAHNA B MOMELLEHUMN
(MexaHu3Mbl BO3HUKHOBEHMUS)

K ceTeBomn poseTke

"Hyneson"npoesoa "®asHbIn" Nposos

Ecnun k BeikntovaTento, npndopa,
PacnoSIO)KEHHOMY Ha ero nepenHemn
naHenu nogxoaut "gasHein" NpoBoa ceTn
220 B 50 l'u, TO OH (3TOT NpoBoa) byaeT

/ ’ \ ABNATLCA, aHTeHHOW, "nsnyyvarwwen” B

HanpaBneHun paboTHUKA aneKkTpu4eckoe

‘ none npom4yactoTbl 50 [U.
[Mpuyem "nsnydeHne" oyget bonblue oT
HanpasneHue HepaboTaroLero, HO BKIHOYEHHOro B

Ha paboTHUKa

\@Txy npubopa, Yyem oT paboTaroLiero




JrieKTpu4yeckue nons

UCTEMbI MIEKTPONUTaHUA B NOMELLEHUN
(MexaHu3Mbl BO3HUKHOBEHMUS)

K ceTeBOMY WMTKY

1ynesoun"nposoa "@asHbIn" npoBoL,

AHTEHHamMu, co3garoLwnmm
aNneKTpudeckoe nosne npomMyacTtoThbl
50 u, asnatoTcsa "dasHble" nposoaa,
noaxoasLine K Bblkno4yaTendam cetu
obLlero ocseLleHus.

[Mpnyem "nanyyeHme" ot
NPOBOAHUKOB, NOAXOASALLMNX K
BbIKIlo4aTesno oyaeT 6onble B
pa3opBaHHOM uenu (Hanpumep, Nnpu
neperopesLwwen namMmnoyke)

OcBeTuTenbHbIN
npubop

BoikntoyaTtenb




BrnnsHue 3asemMneHus
Ha YPOBEeHb 3NIeKTPOMarHMTHbIX

noneuv

 Hann4yune 3azemneHuna (Mnun ero yny4ywieHue)
BCerga npMBoAUT K CHNUXKEHUIO 3NIeKTPUYECKNX

rnoneu

 Hanuuune 3azemneHuns (Unm ero ynydwieHue)
HUKOrga He NPUBOAUT K CHUXXEHUIO MarHUTHbIX
nonewn, a 3a4acTyto, NpUBOAUT K 0bpaTHOMY
3P eKTy — K yBerIM4eHUK0 MarHUTHbIX MNOJIEeU U
3a BO3HMKHOBEHNSA OOMNOJTHUTESIbHbBIX KOHTYPO
TOKaMW yTeyek




JrIeKTPOMarHUTHbIE NOoA
(3neKkTpomMarHuTHbIe U3NTy4YeHus)
paguoYacToTHOro AmanasoHa
(0OCHOBHbIE€ UCTOYHUKMN)

v" AHTEHHO-(PUAEpPHbIE CUCTEMBI, N HESKPAHNPOBAaHHbIE BIOKK
reHepupyoLLnxX YCTaHOBOK CUCTEM PagnNOCBA3H,
paauoBeLLaHns, pagnonokaunm, paguoHaesuraumnm

v' dnsnortepaneBTUYECKNE YCTAHOBKWU, B TOM YNCNE —
yrnbTpassykoBble (!!!)

v' OdbrcHada TexHuka (BuaeogucnnenHole TepMUHanbi,
ceTeBble aganTepbl, KOMMYTaLMOHHOE 0DopyaOBaHME
becnpoBoOHOU CBSI3N)

v' HeskpaHupoBaHHble 6110KM reHePUPYIOLLMX YCTaHOBOK
TEXHOJI0rM4Yeckoro obopygoBaHms ¢ UCMOSIb3OBAHUEM T
TOKOB BbICOKOW 4YacCTOTbl (3neKkTponeyn, HAYKUMOHHBIN
HarpeB MeTanna, afekTpo3po3noHHas obpaboTka,
MHAOYKUNOHHbBIN N OU3NEKTPUYECKUI HArpeB 1 T.n)



JJIEKTPOMarHUTHbIE Nons

@ (u3nyyeHna) Amana3oHOB 4YacToT
10 - 30 kl'y , 30 kK'y — 3 MI'y,
(OCHOBHbIE NCTOYHUKMN)

* TexHornormndyeckoe obopyaoBaHue
BblCOKOYacToTHOro (BY) nHaykumoHHoro Harpesa
N 3aKannBaHus

« CoBpeMeHHOe TexHonorn4eckoe obopyaoBaHue,
HOYTOYKM, MOHUTOPbI C «MINOCKUMU» SKPaHaMM,
NPUHTEPbI, COBPEMEHHAs1 oPUCHasa u
OCBETUTENbHAs annapartypa MorytT UMeTb
BbICOKNIN YPOBEHb 3NEKTPUYECKUX U MArHUTHbIX
nonen AaHHOro gnanasoHa YacToT U3-3a Hanuuus
B HUX UMNYTbCHbIX UICTOYHUKOB NUTAHUS




JJFieKTpU4Yeckue n MarHUTHbIe Nons
OT MMNYNbCHbLIX NCTOYHNKOB
NMUTaHuA

* [lpakTnyeckn Bce cCoBpeEMEHHbIE UCTOYHUKN
NMUTaHUA OCHOBAHbI HA MPUHLIMNE «LUMPOTHO-
UMMNYNbCHOro peryrimpoBaHusa» 1 UMeoT
Mo 3TOU NpPMYMHE NOBbILLEHHbIU YPOBEHb
N3ny4vyaemMbiX INIeKTPUYECKUX U
MarHUTHbIX NoNnen

* /13-3a MNynbCHOro perynnpoBaHns
BECOMbIN «BKnag» B POHOBYHO
9NEeKTPOMarHUTHy0 006CTaHOBKY BHOCAT
COBpPEMEHHLIE CUCTEMbI OCBELLEHUS



? HoBble HOpMaTUBHbIE OOKYMEHTbLI
no SMI1 oT TexHn4YecKkux cpencTs

e C01.03.2011 r. B Poccun BBEOEH HOBbLIN
cTaHOapT, rapMOHU3UPOBaHHbLIN C

mexxgyHapogHbim FOCT P 54148-2010 (EH

50355:2003) «BosgelicTBue Ha YenoBeka
3MNEKTPOMArHUTHbIX MOMen oT BbITOBLIX U

aHarorn4HbIX 3IEKTPUYECKUX NPUOOPOBY,
OOMNYyCTUMbIEe HOPMbI KOTOPOTO
CYLLEeCTBEHHO NpeBbIAIT paHee
,EI,eVICTBOBaBLIJI/Ie HOPMbI AJid MHOITUX TUTOB
LLHNPOKO NCMNOJIb3YyEMbIX TEXHUHYECKUX
cpeacTB




54148-2010 (EH 50355:2003)

HOPMbI
[Tosoca Harnpsixennocrs | HanpsbkeHHOCTh | MarnurtHas [1nOTHOCTbL
4acTOT BJIEKTPUYECKOTO MarHuTHOT'O VHAYKIWS, NoTOoKa
noiist, B/m oiist, A/m HTn SHeprun,
B1/m
0,8-3 xI'n 250/ f 5 6250 -

3-150 kI 87 5




HOBHbI€ UCTOYHUKU
BbICOKO4YaCTOTHbLIX DMI1
ananasoHa yactor go 10 Iry
v’ Tene-pagnoctaHuum

v’ CoToBas cB4d3b

v PagmonokaTopsl

v bbiToBble CBY anekTponpubopsl

OCHOBHbIE UCTOUYHUKM

BbICOKOYacCTOTHbIX SMII
Ao vyactotr 75110 T

v MeanunHckas annapaTtypa
v AnnapaTtypa 6nmkHen pagmorn



HopMaTuBHbIe JOKYMEHTbI

No AJNIEKTPOMArHUTHbBIM
noJyiAM U U3NMy4YeHUAM

* B HacTosilee Bpema cyulectByeT bonee 40
HopMaTuBHbIX AokymMeHTOoB (CaHllnH, TOCT, MYK u
Ap.), B KOTOPbIX YCTAHOBMEHbI HOPMbI N YKa3aHUS
Mo N3MEPEHMIO ANEKTPOMArHUTHbIX NONEN K
N3ryvyeHun.

 OCHOBHbIM (KOMMNMNEKCHbIM) OKYMEHTOM MO>XHO
cunTaTb:
CaHllvH 2.2.4.1191-03 «3rnekrpomMarHuTHbIE NOSMSA
B MPON3BOACTBEHHbIX YCITOBUAX
(c usmeHeHuem Ne 1 om 2 mapma 2009 e —
CanlluH 2.1.9/2.2.4.2490-09)




w @ CaHlluH 2.2.4.1191-03 @

B cnpaBoO4YHbIX MH(POPMALMOHHBLIX CUCTEMAX

MOXET ObITb BapuaHT AaHHbIX CaHlluH,
OTNIUYHbIN OT BapuaHTa, opmumanbHO
nsgaHHoro MuHsgpasom Poccumn - 6es
NPUNoXeHUn 2 n 3 (8 KOMopbIx cooepxxamcs
omeemabl Ha MHo2ue 80rpPOoChkl mecmuposaHUs
akcriepmos rno SMIrI)

NMonHbin BapuaHT CaHllvH 2.2.4.1191-03 B pepakuuum,
COOTBETCTBYHLEN pepakumm opuumarnbHOro n3gaHus
MwuH3apaBa Poccum MOXHO cKkadaTb, HanpumMmep, ¢ cauta
«OxpaHa Tpyna» n3 pasgena «bubnuorteka» no agpecy:

http://www.ohranatruda.ru/ot_biblio/normativ/
ta_normativ/39/39144/index.php




OJIHbIN nepeyvyeHb HO no AMI

UMeeTCAa B MaTepuarnax gaHHOU fekuumn

Ha caute HIIM "UuknoH-lMpnbop™
http://ciklon-pribor.ru/

HopmatuBHbie
K 3M1eKTPOMarHUTHLIM MOJIAIM M M3MY4eHNsIM Ha Paboumx mecTax

BAY Ne 2814-83 BpemeHHblli NPeAernbHO-A0NYCTUMbIA ypOBEHb ANs HACENEHWsl MOTHOCTK MoToKa
VMMIYTbCHO-NPEPLIBUCTON NIEKTPOMArHUTHON 3Heprun 23 1 35 CM AvanasoHa, Mary4aemoit 0630pHbI-
MV PaauonokaTopami asporopToB C HacTOTON BpalLeHIs aHTeHH He Gonee 0,3 iy

H 2.1.8/2.2.4.2262-07 INpepenbHo AOMYCTUMBbIE YPOBHW MArHUTHbIX noneir Yactotor 50 Iy B nome-
LEHUSIX KMTBIX, OBLIECTBEHHBIX 31aHIIA 1 Ha CENUTEGHBIX TEPPUTOPHSIX

FOCT P 50923-96 [lucnneun. Pabouyee mecTo oi . O6Le ap
60BaHMS K IPOVIBOAICTBEHHOM Cpeze. MeTORb! MaMepeHNs

kue TpeboBaHus 1 Tpe-

FOCT P 51724-2001 OkpaHnpoBaHHble 06bekTbl, NOMeLLEeHNs, TexHyeckue cpeacTea. Mone runoreo-
marHuTHoe. MeToab! ol 7 1 OLIEHKN COOT YPOBHE Mnonen TeXHNYECKUM TpeGoBaHuaM 1
TUIMEHNYECKM HOPMATUBAM

rocT P 50949 2001 CpepcTea oTOGpaxeHUst MHGOPMaLMM MHAVBUAYANBHOTO NoNb3oBaHWA. Metoab!
V OLIEHKM 3PrOl napameTpoB 1 NapamMeTpoB 6e30nacHocTh

FOCT CCBT 12.1.002-84 OnekTpuyeckue Mons NPOMbILLNEHHOM YacToTbl. [JOnyCTUMbIE YPOBHW Ha-
NPSHKEHHOCTM 1 TPeGOBaHMSI K NPOBE/IEHIMIO KOHTPONS Ha PaBouMX MecTax

FOCT CCBT 12.1.006-84 ¢ Mamerennem Ne1 SnekTpomarHuTHble nosns panwowacmr [Lonyctumble
YPOBHM Ha PaBouMX MECTax v TpeBOBaHNs K NPOBEEHIO KOHTPONS 1 M3m.

FOCT CCBT 12.1.045-84 OnektpocTaTuyeckue nons. [onycTMble YpoBHU Ha paBounx mecTax v Tpe-
60BaHMs K NPOBEAEHMIO KOHTPOSS

MP 2159-80 MeToauyeckve pekoMeHAaLmMm Mo NpoBeAeHuIo NabopaTopHOro KOHTPONS 3@ UCTOYHMKA-
MU 3MEKTPOMAarHUTHbIX nonew HeMOHI/ISIApyIOU.leIh 4acTu cnekTpa npu OCyLUeCTBNEHUN rocyaapcTBeH-
HOTO CaHUTAPHOO Haa3opa

MP 2551-82 MeToanyeckue pekoMeHAaLuu no YTOYHEHWIO dneKTpoMarHuTHon obcraHosku (AMO) B
MecCTax pacnonoxenus TNWHEMHbIX N NNIOCKOCTHbIX nepewanywaTeneVl

MY 2055-79 MeToaudeckue ykasaHusi M0 OCYLECTBAEHMIO rOCYAAPCTBEHHOTO CaHUTAapHOro Hajsopa
3a 06bEKTaMM C UCTOHHUKAMY AMEKTPOMArHUTHBIX MOMeit HEUOHU3MPYIOLLEI! YacTI CrekTpa

My 3913-85 Kue no N HC
HOBKM B MECTax pa3meLLeHsi METEOPONOrMyeckmx paamnonokaTopos

MM BNeKTpOMarH1THon obcra-

MY 4109-86 MeTtoanueckue ykasaHus No onpefeneHnio 3N1IeKTPOMarHUTHOIO MoMs BO3AYLUHbIX BbICO-
KOBOIbTHbIX MMHNIA 3MEKTPONEpea‘m 1 rmrueHnYeckie TpeGoBaHMsA K X pasMeLLieHnio

MY 4258-87 MeTop
AaBaembIx Gepel’OBblMM " Cy[:\OBbIMI/I PHC

W TUMeHn4eckoit pernamenTaumn dMr, cos-

MY 4550-88 MeToau4eckue ykasaHus No ONPeAeneHuio YpOoBHE! 3MeKTpPOMarHUTHOro nons CpeacTs
BY-, OBY-, YBY- 1 CBY-ananasoHoB

9MEKTPOMArHUTHOM 0BCTaHOBKM B MecTax

P BO3Ay
MY 4562-88 Meton
pa3meLLieHnst AByXKaHasbHbIX Me'reoponormwecmx Pnc

MY 3207-88 MeTo, no rur O OLIEHKE napameTpoB MarHUTHbIX
nonei, cosgaBaeMblx MalMHAMN KOHTAKTHOW CBapKu NepeMeHHbIM TOkoM YacToTon 50 My

MYK 4.3.044-96 MeToauyeckue ykasaHus. OnpefeneHne ypoBHEN 3neKTPOMarHUTHOTO Mosisi, rpaHuLy
CaHVITEpHO-GaLLlVITHOFi 30Hbl WU 30H OrpaHu4yeHus GSCTPOﬁKM B MecCTax pasMelleHus nepeaaromx
CpeACTB paavoBeLLaHns 1 PaavuoCBS3U KUMO-, FeKTo- M JeKaMeTPOBOro AMana3oHoB

MYK 4.3.1676-03 M me y b OL|eHKa 3MEKTPOMAarHUTHbIX Monen, cosaa-
BaeMbIX PaaMOCTaHLNSMU cyxonyTHow NOABVKHOI CBA3W, BKIIOYasi aGOHEHTCKME TePMUHATTLI CMYTHU-
KOBOVA CBA3N

MVYK 4.3.2491-09 MeToaunueckue ykasaHusi. MeTozbl KOHTpons. dusndeckue daktopsl. MMrneHnyeckas
OLieHKa 3NEKTPUYECKMX U MarHUTHbIX NONE NPOMBbILLINEHHON YacToTkl (50 M) B MPON3BOACTBEHHbIX
yCnoBusIX

MYK 4.3.677-97 MeTopy . O POBHEN 3MEKTPOMArHUTHLIX Noneii Ha pa-
Bounx mecTax nepcoHana paqmonpe,qnpuﬂmu TeXHUYecKne CpeacTsa KoTopbix paGotatot B HY, CY, n
BY aunanasoHax

pa3aen meH: "Memoodu4yeckue mamepuarsbl
noapasaen: “CemMuHapsbi’

MYK 4.3.678-97 Metop| O YpOBHeN ] Ha npoBo-
OSiE BNEMEHTBI 3aHMI 1 COOPYXKEHNIA B 30HE IEVICTBIS MOLLHBIX UCTOUHIKOB PAaVION3YHEHIA

MYK 4.3.679-97 MeToaunueckue ykasaHus. Onpeqenenwe YPOBHE# MarHUTHOTO NOMs B MecTax pasmelle-
Hus cpencTs KANO-, TEKTO-, M AEKaMETPOBOTO ANana3oHoB

OBYB 5060-89 OpueHTUpoBOYHbIe 6e30nacHbie YPOBHU BO3AENCTBUS NEPEMEHHbIX MarHUTHbIX nonen
yacTotow 50 My npu npousBoacTBe paboT nop, Ha BO3A1y TIMHUSAX anek
HanpsbkeHnem 220-1150 kB

NAy 2623-82 MNpepensHo I:lOnyCTMMbIe yposHu MMM3, cosnasaemoit meTeonokatopamm 3 cm 1 0,8 cvm B
TOM pexnme BC

NAY 2666-83 MpenenbHO AOMYCTUMbIE YPOBHM MIIOTHOCTU NOTOKA SHEPIUM, CO3aBaeMoi MUKPOBOST-
HOBbIMKW NeYamn

CaHluH 2.1.1.2645-10 CaHuTapHo- K npc B
KUNbIX 3AAHUAX U NOMELLIEHUSIX (C U3MEHEHWUAMM Ha 27.12.; 2010)

CanlluH 2.1. 1 2801-10 Vamerenne Ne 1 k CalMuH 2.1.1.2645-10 CaHUTapHO-3NUAEMUONOrNYEcKue
BOKUNbIX 3/1aHUSX U MOMELLEHMSIX

CanluH 2.1.3.2630-10 CaHuTapHO-3NMAeMM1oNnor1ieckne TpeboBaHUs K OpraHnsauvsm, OCyLLECTB-
I0CTb.

CanluH 2.1.8/2.2.4.1190-03 'MrueHuyeckve T K " cpeacTs
CyXONyTHOW NOABWKHOI PaZIMOCBS3N

CanluH 2.1.8/2.2.4.1383-03 MMrneHnyeckue TpeGoBaHns K n
WYX PA/INOTEXHNYECKNX OGLEKTOB

CaHluH 2.1.8/2.2.4.2489-09 [MnoreoMarHuTHbIE NOSIS B NMPOU3BOACTBEHHbIX, KUIbIX U OBLLECTBEHHBIX
3[1aHUSIX U COOPYXKEHUSX

CanluH  2.2.2/2.4.1340-03  Tur Tl K BNEKTPOHHO-
BbI4YMCNUTENbHBIM MAlIMHAM U opraHu3auumn paGOTbI

CanluH 2.2.2/ 2.2.4.2620-10 WNameHenns Ne 2 k CaHlMuH 2.2.2/2.4.1340-03 MvrueHnyeckue Tpebosa-
HUS K Nepcol QNEKTPO nop pabor

CanluH 2.2.2.1332.03 Twry | K Of
MHOXMTENbHOM TeXHMUKE

paboTbl Ha KOMMpOBarbHO-

CanluH 2.2.4.1191-03 3nekTpoMarHUTHbIE NoNs B NPOM3BOACTBEHHbIX YCNIOBUAX
CanlMuH 2.2.4.1329-03 TpeGoBaHns No 3alyuTe NepcoHarna oT BO3AeCTBUS MMMYMbCHbIX SMIT

CanluH 2.5.2/2.2.4.1989-06 3nekTpoMarHUTHbIE MOMsA Ha NnaBaTerbHbIX CPEACTBaX U MOPCKUX CO-
opyxeHusx. MrneHmnyeckue TpeGoBaHns 6e3onacHoCTM

CanluH Ne 6031-91 C:
poncTe cynos

p no W PEeMOHTY p ycr-

CH Ne 2958-84 NpeaenbHO-A0MYCTUMBII YPOBEHb MIIOTHOCTU NOTOKA UMMYNCHOI 3NEKTPOMArHUTHOM
3Heprum, MeT paavonokatopamu 17 cm BOSH B NPEPLIBUCTOM pexume
BO3JECTBIS HA HACeneH1e

CH Ne 2971-84 (CaHlMuH Ne 2971-84) Caumapuhle HOPMbI 1 NpaBuUna 3alnTbl HAaCeNeHUs oT BO3aeN-
CTBUS SMEKTPUMECKOO Nons,
ToKa npol 4acToThl (& i B Ha
01.03.2009. Usdariue 4-¢, u P11 34.03.601 u CO 153-34.03.60)

CH Ne 4946-89 Caumaguue Hoambl P ypOBHEN anel
HUTHOro nons HY,
TOB rpaXJaHCcKoM aBuaLm

Cn 2.2.2.1327-03 lwr

T K TEeXHONOrM4YecKknx
u paboyemy y

Boszoeiicmeue DMII Ha op2anuszi 4eio6exa
MP 2.1.10.0061-12 OueHka pucka ANns 3[0POBbS HACEeNeHUs Npu BO3/el
MarHuTHbIx nonei (Ao 300 L) B yCrIoBMsiX HACENEHHbIX MECT (88€0.




HopMupoBaHMe 3NeKTPOMarHUTHbIX
nonen n nanydyeHum ang uenen COYT

 [lo BCemMm TMNnam a1ieKTPOMarHUTHbIX MNofen n nanydeHum
Oe3onacHbIe HOPMbI TEM MU NHBIM CMOCOHOOM HanNpPAMYHO
CBfi3aHbl C BpeMeHeM paboTbl (C BpEMEHEM HaXOXOEHUS
nepcoHana B 30HE BO3OENCTBUSA)

o [1na Hu3ko4acTtoTHbIX OMI1 31O BblpaxaeTtcs B ToM, YTo MNAY
3aBUCAT OT BpeMeHU BO3OenNCTBUA HaA paboTHUKA
(pasgensl 3.1 — 3.5 CanlluH 1191-03)

« [na SMI1 pagunoyactoTHoro ananasoHa ot 30 kl'u v BblLwe
BBEEHO MNOHATME IHEePreTUYeCKou 3Kcnosnuum (I3e),
(QIAH) 1 (JIJNN3), BENMYMHa KOTOPOU paBHa NPON3BEAEHUIO
namepsiemoro napametpa SMI1 Ha Bpems BO3AEUCTBUS
(pasgen 3.6 CaHluH 1191-03)



OcobeHHOCTH
HopmMupoBaHua IMI

e Hy’>XHO NOMHUTb, YTO COrnacHoO NyHKTy 2.3
CaHllnH 2.2.4.1191-03 obecneyvyeHune 3anThbl
rnepcoHana, npogeccrnoHanbHO He CBA3aHHOIO C
aKcnnyaTaunen n obcnyxmBaHMeM UCTOYHUKOB
OMI1, ocyliecTBnsgeTcs B COOTBETCTBUN C
TpeboBaHUAMU FTMITMEeHNYeCKUX HOPMaTUBOB
IMI1, ycTaHOBNEHHbIX AN HaceneHus.

 UrmeHn4yeckne HopmMmaTuBbI AN HaCeneHus:
CaHlluH 2.1.2.2645 -10 « CaHumapHo-
anudemuorioaudeckue mpebosaHuUs K ycrioeusim
MpoXKUBaHUS 8 XKUJlbiX 30aHUSX U NMomMeuweHUsX>




(53

HopmupoBsanue IMI
Ha padbo4ynx mectax c NOBM

OcHoBHOU OOKyMeHmM ro a2uaueHU4ecKomy
HOpMUpOBaHUto Ha pabo4yux mecmax C

[1SBM

CaHnlluH 2.2.2/2.2.4.1340-03
«["'urneHnyeckue TpedboBaHusA K
nepcoHasnbHbIM 3SIEKTPOHHO-
BblYNCAUTENbHBLIM MaLUUHaM U
opraHusauuu padoTtbi»

« paHee (1996- 2003 r.r)
CaHllunH 2.2.542-96



se6oBaHus CanMuH 2.2.2/2.2.4.1340-03
MO 3NIeKTPOMAarHUTHbLIM NOJIAM
Ha pabo4ynx mectax c NNIBM
[MpunoxeHune 2
K CaHlluH 2.2.2/2.4.1340-03

(0bsizaTenbHoE)
Tabnuua 1

BpemeHHble gonyctumble ypoBHU SMI,
cos3gaBaemblx [TOBM Ha pabouunx mecTtax

HaunmeHoBaHMe napameTpoB BOY

Hanpsi»keHHOCTb B onanasoHe yactoT 5 uy- 2 KMy 25 B/m
SNEKTPUYECKOro nosis

B apnana3soHe yactoT 2 Kl'y — 400 kl'y, 2,5 B/m

[1nOoTHOCTb MAarHMTHOIO B onanasoHe yactoT 5 u- 2 klMy
NOoTOKa

B npnanasoHe yactoT 2 Kl'y — 400 kl'y,

HaﬂpFI)KeHHOCTb AJTIEKTPOCTATUHECKOTIO Nosd




@ Ocob6eHHoCcTH
HopmupoBaHusa SMI
Ha padbo4yunx mectax c NMNOBM
npu nposegeHun COYT

* Hopmbl CaHlMuH 2.2.2/2.2.4.1340-03
npu npoBegeHun COYT
He NMPUMEeHSIOTCH

o JrIeKTPOMarHuTHbIE Nons
B AnanasoHax YyactotT no CanlluH...1340-03
(yactoTbl S NTu-2 klM'u u 2-400 kM)
npu nposegeHun COYT
He N3MepAIoTCA




F Y710 XXe namepAaTb B Hactu SMI1
Ha o(PUCHbIX padbo4unx mecrtax
npu nposegeHun COYT ?

« «Knaccuueckue» SMI1 ot MN3BM (4acToTHblE AManasoHbI
ol u-2 kl'y n 2-400 kl'u) otcyTcTByOT B KnaccudukaTtope
N He noarnexart KoHTposn npu COYT

« Ho peanbHo cywecTtBytowme MM ot gucnnees NOBM
YyacToTHOro gmanasoHa 2-400 kl'y (YacToTbl pasnoXeHus
n3obpaxeHusi, HacToTbl UMMYNbCHbIX NpeobpasoBaTenen
NCTOYHUKOB NMMTAHUSA) NnonagaroT nog HopMupyembie npu
COYT pagmovactoTHble anana3soHbl 10-30 kl'y n 0,03 -3 MIw.

v COOTBETCTBEHHO, eC/fi1 No pe3yfibTatam naeHTudukaumm
3KCNepToOM MO TeM UM UHbIM NPUYMHAM NPUHATO PeLUeHUe
00 namepeHnmn IMI1 Ha ohpuUCHbLIX paboyunx Mecrtax, TO
namepeHuto nognexartr IMI pagno4yacToTHbIX Anana3oHOB
10-30 kl'y 1 0,03-3 MI'y (mak kak ucmo4Huku SMIT OaHHbIX
duarna3oHoe8 Ha paboyeMm Mecme ripucymecmeytom)




neHTUudpmnKaumsa onacHbIX U BpegHbIX
cpaKTOpoOB NPON3BOACTBEHHOU cpeabl
B YaCTU 3JIEKTPOMAarHUTHbIX NOJIEU U
N3Ny4YeHUn

HroaHcbl naeHTndumkaumnm SMII,
OCOOEHHOCTU, MO CPABHEHMUIO C
naoeHTUPUKaumen apyrmx oaktoposn




@ AeHTUMUKaLMA NOTEeHUManbHO
onacHbIX U BpeaHbIX pakTopoB
NPoOu3BOACTBEHHOU cpeabl B YaCTu
3NeKTPOMarHUTHbIX Noneun

 [lpobnema (HHOAHC) COCTOUT B TOM, YTO
SN1eKTPOMarHUTHbLIE NMONs N N3Ny4YeHus -
NnoTeHuUmnanbHble dakTopbl BpeOgHOCTU, «He
MMerLime HM uBeTa, HU 3anaxa». [lepBuYHYIO
MHOpMaLMIO O HUX HEBO3MOXKHO MOMYYUTb C
MCcnonbL30BaHNEM OpraHOB YyBCTB YernoBeKa.

 JTO HakKnapgbliBaeT CBOU OCOOEHHOCTU Ha
npouenypy noeHTUpPUKaumm KOMUCCUEN
npeanpuaTua UNu aKcnepTamMmn opraHnusauuu,

nposoadwen COYT




PaccMoTpum:
{TO HY>KHO NPUHMMaTbL BO BHUMaHUe
B NepBYylO ovyepenb,

Ha YTO HYXXHO oOpaliaTb BHUMaAHME
npu ngeHTudnKauuum
NoTeHUMarbHOro HanM4Yus BbICOKOro
YPOBHSA TeX UJIN UHbIX TUNOB
3NeKTPOMarHUTHbIX Noneu




BaXHbI oOWMUN MOMEHT
naeHtTudpumkaumm no IMII

« [Ina aneKTpomMarHUTHbIX noneu (ans
HEVMOHU3NPYHOLWMX U3NYHYEHUN) HU B
KnaccudpukaTtope, Hn B Metogmke COYT HeTt
YeTKUX YKa3aHUN, YTO AOJIKHbI YYNTbIBATbLCH
TOJIbKO T€ 3NIeKTPOMArHUTHbIE Nosns U
N3Ny4YeHus, KOTOpble CO34aeT UCKNIDYUTESNIbHO
obopyaoBaHue paboyero mecra.



BaXxHbin 0O MOMEHT

naeHTudpumnkaumm no IMII
(npoaonxeHue)

B npumedvaHun Kk nyHKTy 60 «MeToankm nposeaeHus
COYT» ecTb ykaszaHue, YTO OLEHKA KnaccoB yCnosun tyaa
OCYLLIECTBNAETCA TOSIbKO NPU HAaNU4Ynm HEVOHU3UPYIOLLMX
N3NYyYeHUN OT TEXHOSIOrMYeCcKoro obopynoBaHUs

* Ho u3 atoro npumeyaHus kK nyHkTy 60 «MeTtoaunku
npoBeneHnss COYT» oTHIOAb He crneayeT, YTO N3MEPEHUS
N OLlEHKa OOJKHA OCYLLECTBNATLCA TONbKO MO YPOBHAM
NU3NTy4YeHUN OT TEXHONOrm4yeckoro ooopyaoBaHus
obcneayemoro pabo4vero mecra

 Takum obpa3om, npu naeHTnpnKaumm AomKHbI
paccMaTpuBaTbCA Bce nctouHnkn ISMII,
dopmupyrowine nponsBOoOCTBEHHYIO cpeay -
KaK MICTOYHUKN camMoro padbo4yero mMecra, TaKk u
MCTOYHUKN, OKPYXKaloLwue paboyee Mecto



JrieKTpocTaTnyecKkoe nore

PeANOCLIJIKN BOSHUKHOBEHUA
Hu3kaga Bna)xHOCTb B MOMELLEHUN;

PaboTa TexHonorn4yeckoro obopygoBaHusi ¢
nepemMeLleHneM Cbiny4ynx BELLECTB, TKAHEN, NMUCTOBLIX
MaTepuaros (a/1ekmpu3sayus mpeHuem)

an/ICyTCTBI/Ie OTKPbITbIX NCTOYHUKOB BbICOKOIO
HalrpAa>XeHus

[Mpu3HaKm Hann4us

«BbeT TOKkOM» NMpY NPUKOCHOBEHUM K METaNINYECKUM
npegmeTam

[MpununatoT gpyr K Apyry NUCToBblE MaTepuansi
bymarn)




IlocTOSAHHOEe MarHUTHoe none

OCHOBHbIE UCTOUYHUKM

TexHonorn4yeckne npoLecchl C UCMOfIb30BaHNEM
NOCTOSIHHOrO TOKa (MPOLECC 3N1EKTPOSIN3A)

[Mons paccesiHna NOCTOSAHHbIX MarHUTOB B cneumanbHbIX
TEXHOMNOMNMYECKNX YCTaHOBKaxX U B HAy4YHOM
obopynoBaHuUm

MepguunHckaa annapatypa (MPT

Ecnun B ookymeHTauum Ha o6opyaoBaHUA He
yKa3aHbl YPOBHU MarHUTHbIX NOJsien BHe
TEXHONONrMYeCcKnX 30H, ToO USMepeHune nx
(vaeHTUdMKaAUMA KaK NPUCYTCTBYHOLLUX)
obsizaTenbHa



 unoreoMmarHUTHoOe none

YHKT 5.1 CaHllnH 2.1.8/2.2.4.2489-09 «[ urnoeceomazHumHsbie
[OJ15 8 MPOoU380OCMBEHHbIX, XUJbIX U 0bu,ecmeeHHbIx 30aHUsIX
U COOPYXKEeHUSX»

9.1. Hanbonee HebnaronpusaTHbIE rMNOreoMarHUTHLIE YCIOBUSA
MOryT CO34aBaTbCs:

- B MOMeLLeHUaX (0bbekTax) rpaXaaHCKoro 1 BOEHHOro
Ha3Ha4YeHns, pacnonoXeHHbIX No4 3eMrneun (B TOM 4Yucne B
METPOMOSINTEHE, LWaxTax, TYHHeNax u ap.);

- B NomMelLleHusx (obbektax), B KOHCTPYKLUNU KOTOPbIX
NCNoNb3yeTcs 60MnbLIOe KOSIMYeCTBO MeTann4yeckux
(>kenesocogepKalymx) aremMeHToB (34aHna n3
XKene300eTOHHbLIX KOHCTPYKUUN 1 ap.)

KommeHmapuu:
'unozeoMazHUMHLIe NoJisi He udeHMuguyupyromcsi
coennacHo Knaccucgpukamopa COYT, Ho onpedenisimb
Heobxodumocmb ux usmepeHusi 8 npouecce COYT 3kc
doJsnmkeH (cMm. yacmb 7 cm. 10 u yacmb 1 cm. 13 426-@




MarHuTHbIe Nons
npomyactoTbl 50 'y

OT CUCTEM J3JIEeKTPpOornnMTaHnA B NomMeLleHnu

OCHOBHbIe MeéXaHN3Mbl BO3HUKHOBEHMUSA
MarHUTHbIX nosien npomyactotbl 50 INy:

* Hanun4iune kaberneun anekTponuTaHUsa No KOTOPbIM
TEKYT BonbLUME TOKU;

* [lpocTpaHCcTBEHHOE pa3HeceHne Pas3Horo u
HyNeBOro NPOBOAHNKOB CUCTEM 3NEKTPONMUTaAHUSA




MardiutHble nons

OT CUCTEM IJ1EKTPOINMNUTaHnA B nomMeLleHnn
(npednockisiku ebicoko2o ypoaHs MII)

Hy>xHOo noMHUMb: Ma2HUMHbIe rnoJisi co3daem
rnpocmpaHcmeeHHasi paMKa ¢ MOKOM

 3a3emMrieHue, BbINOJSIHEHHOE B BUAE 3aMKHYTbIX
KOHTYpPOB, 3a3eMJieHue KopnycoB annapartypbl
Ha 3JfIeMeHTbl apMaTypbl 34aHUA, NPUCYTCTBUE
Ha Nony NnoMeLwweHNA MHOIrO4YMCeHHbIX
NPOCTPaAHCTBEHHO pa3HeCeHHbIX Kabenewu
9NEeKTponnUTaHmnsa annapaTtypbl — NpeanoChISIKU
NOBbLILUEHHOIro YPOBHA MarHUTHbIX NOMen
npomyacTtoTtbl 50 'y kKak Ha pabo4ymnx mecTtax, Tak
N B MOMELLEHUAX B LESTOM.




iNTHbIEe nonga npomyactoTbl 50 'y,
OT IJIEMEHTOB J3JIEKTPONMUTaHUA

obopyaoBaHus
Jn+ (Je1+Jdes) L4 Jn
"®daza" 220 B > Ci A~V C: —p
| e Jor —t J
C3
[ =il L "
| T Y Y \ T
"Honb" 220 B ‘J— C> L2 Ca 4J—

* [loBbileHHbIM POH MAarHUTHOrO NOns MOryT co3daBaTb
OBYXMNPOBOAHbIE LIeNn 3N1IEKTPONUTaHUA, B KOTOPbIX
NMEIOTCS ceTeBble PUNBLTPLI, CryXaliue ansa 6opbObI C
ceTeBbIM/ NOMexamMu, N3-3a KOTOpPbIX BO3HUKAIOT
NPOCTpPaHCTBEHHO pacnpeAeneHHbIe TOKU
npomyactoTbl 50"y, co3gaowme NoBbILLEHHbIU
ypOoBeHb MarHUTHOro Nonsa B NpoM3BOACTBEH
nomMeLlueHnAax




JrieKTpnYyecKkue nons

npomyactoTbl 50 'y,
OT CUCTEM IJIEKTPpONMnMTaHNA B NOMelweHNun

OCHOBHbIe MeXaHN3Mbl BO3HUKHOBEHUSA
3NIeKTpn4eckux noneu npomyactotbl 50 I'y:

e OTCYTCTBME 3a3EeMJIEHNSA TEXHUYECKUX CPEACTB U
OTCYTCTBUE SKPAHNPOBKN Kabenen anekTponnTaHus;

* MPOCTPaHCTBEHHOE pa3HeceHne ha3Horo u
HYJEBOro NPOBOJHMKOB CUCTEM INEKTPONUTaHUS

[Tpuyem, cnegyeT MeTb B BUAY: ECINN LLUHYP NMUTAHUS KaKoro-
nnbo npnbopa BKITHOYEH B CETEBYHO PO3ETKY, TO BbICOKUN
YPOBEHb 3MNEKTPNYECKOrO NOSIA MOXET CyLLEeCTBOBaThH (B
OTIIMYME OT MArHUTHOrO NoJid) BHE 3aBUCUMOCTMU OT TOrO:
Te4yeT UIIN He TeYeT TOK No NnpoBoaaM 1 BHe
3aBMCUMOCTMU OT TOro: paboTtaeTt unu He paboTtaer
NOAKMNOYEHHbIN K 3NeKTpoceTn npubop



OueHkKa ypoBHHA
3fIeKTpuYyeckoro nons
npomyacTtbl 50 'y,

« HanpsxeHHOCTb.31.nons Hanpsi>xeHue

paccTosiHme

220 B =440 B/m
0,5m

 HanpsXeHHOCTb.3n.nons

220 B
0,2

 HanpsXeHHOCTb.3n.nons




m BbiBOAbI U3 OLIEHKM,

Ba)XXHble AnNa naeHTUudukaumm
3fIeKTpUYecKux noneun npomyactotbl 50 'y

o [laxke npu Ncnonb30BaHNKN «XXECTKOM» HOPMbI Ha
OOMNYCTUMYIO HANPSXXEHHOCTb 3J1EKTPUYECKOrO
nonsa ansa Hacenexnus (500 B/m), ypoBHMK
3NIeKTpuYecKmnx noneun npomyacrtorbl 50 Ny,
HUKOrAaa He NpPeBbICAT 3Ty HOPMY, eCru
paboOTHUK OyaeT HaAaXoAUTCA OT 3JIEMEHTOB CETU
9NEKTPONUTaHNS, co3garolnx 3Toro

aneKkTpuyeckoe norie, Ha paccrosgHum 0,5 M u
oonee.




MeTogou4veckue matepuanbil

 CnpaBo4yHOE PYKOBOACTBO
«MeToabl CHUXeHUS
INEeKTPUYECKUX U
MarHUTHbIX NMoJfieun
npomyacTtoTbl 50 Ny»

* Jr1eKmpoHHasi eepcus —
Ha caume HIII1 "LjuknoH-llpubop”, Ha cmp

http://ciklon-pribor.ru/help/me



JNeKTpoOMarHuTHbIe nons
PaAnNoO4aCTOTHOINO Anana3oHa

(CanMuH 2.2.4.1191-03)

aACTOTHbIN

noaavnasoH

Pagno4acToTHOro
ananasoHa

U3mepsaeMbin napameTp
3NIeKTPOMAarHUTHOro nons (M3ny4yeHus)

10 klMy- 30 klMy,

30 k'uy — 3MI'u

3-30MId

30 - 50 My

50 — 300 MI'y

300 MMy - 300 N

HanpsikeHHoCcTb | Hanpsi:keHHoOCTb | lnoTHOCTbL
3rIeKTpUYecKoro MarHUTHOro NnoToKa
nons nons 3Hepruu




MarHuTHble nons Anana3oHOB 4YacToT
10 - 30 kl'y , 30 kK'y — 3 MIy,
(OCHOBHbIE NCTOYHUKN)

* TexHonornyeckoe obopyngosaHune
BblcOkoYacToTHoro (BY) nHaykUumMoHHOro
Harpesa 1 3aKanunBaHus

v’ Ecnu B AOKYMEeHTauunmn Ha
obopyaoBaHUA He yKa3aHbl YPOBHU
MarHUTHbIX NONenu BHe TeXHOJIOrM4YecKux
30H, TO n3amepeHue nx (naeHTUPUKaLus
KaK NpUCYTCTBYHOLLUX) OOsA3aTenbHa



JNeKTpnYeckue U MarHUTHble
nonsa guana3soHOB 4acToT
10 - 30 kl'u , 30 kl'y — 3 M,
(OCHOBHbIE UCTOYHUKN)

» CoBpeMEHHOEe TEXHOOrM4yeckoe
obopyagoBaHne, HOYTOYKMN, MOHUTOPbI C
«MMOCKUMUY» SKPaHaMW, NPUHTEPHDI,
COBpeMeEHHast opucHaga n ocBeTuUTeribHas
annapartypa, MoryT UMeTb BbICOKUIA
YPOBEHb 3MEKTPUYECKUX U MArHUTHbIX
nosien 4aHHOro Anana3oHa 4YacToT U3-3a
HanMunsa B HUX UMMYIbCHbIX NCTOYHUKOB
NMUTaHns




HoMbl NO 3NeKTPOMarHUTHOMU
6e3onacHoctu (AMB) u HopmbI No
fieKTpoMarHuTHon coemectumoctu (9MC)

 Hy)XHO 3HaTb: ANA TEXHUYECKNX CPeacTB, KOTOpbIe
No cBOEMY PYHKLMOHANbHOMY Ha3HAYEeHMUIO He
ABJIAKOTCA NCTOYHUKAMWM BHELLUHUX CUIHAsI0B TOrO
U MHOro AmanasoHa 4acToT, HO B HUX
NPUCYTCTBYIOT reHepaTopbl 3NEKTPOMArHUTHbIX
KornebaHun, B AOMOSIHEHME K HOpMaM
anekTpomMarHutHon 6esonacHocTtn (OMB)
CYLLECTBYHOT HOPMbI 3f1IEKTPOMAarHUTHOWU
coBmecTumocTtn (OMC).

* Hopmbl OMC pernameHTupytoT OTEHECTBEHHbLIE
ctaHpapTbl [OCT P no sanekTrpoMarHUTHOW
COBMECTUMOCTU (rapMOHN3NPOBaHHbIE, B
boNbLIMHCTBE CryvyaeB, C MeXAYHapOoAHbIMW)



CooTHowWweHue
HopMm OMbB n IMC

« Hopmbl OMC HaunHatoTcs 00bI4HO ¢ YacToT 30
MI'4 u BbIWe 1 3T HOPMbI B COTHM pa3 bornee
XecTkue, Yem Hopmbl IMbB, ncnonbsyemele npu
rTMrMeHNYeCcKoun oLleHKe YyCrnoBun Tpyaa

 COOTBETCTBEHHO, ANA He U3Ny4arLWmnx
TEeXHUYECKUX CpeacTB dN1EKTPOMaArHUTHbIE MOs
pagmo4acTtoTHOro ananasoHa (bonee 30 Mlu)
MOX>XHO He NPUHMMaTb BO BHUMaHUE Npu
OLeHKe YCnoBuUN Tpyaa, TaK Kak K 3TUM MNosigam
npeabaBrATCA B COTHU pa3 boree XXecTKkue
TpeboBaHUA N0 HOpPMaM 3MEKTPOMAarHUTHOU
cosmecTtnmoctn (OMC)



AnNroput™Mm naeHTudunkauum

No 3J1eKTPOMarHUTHbLIM nNosnsdam coBpemMeHHOro
O60py.D,OBaHVIFI C MiMmnynbCHbIMN UCTOYHUKaAMU NMUNTAHUA

« Heobxogumo 3aTpeboBaTb Ha Takoe obopynoBaHme
ceptudukaTt 6e3onacHocTu (aeknapauuto 6e3onacHoOCTu)

« Ecnun ceptndukat (geknapaumsi) eCtb — TO HY>XXHO NPOBEPUTD:
Ha COOTBETCTBME KaKUM KOHKPETHO CTaHgapTaM eCTb
noaTBepXaeHne 6e30nacHOCTU B 9TOM cepTudukaTte unm
Oekrnapauun.

 Ecnu ceptudmkarta (aeknapaummn) Het, NnMbO ecnu B
cepTudgpukare (B geknapauum) yKkasaHbl CTaHOapThl,
COrJflaCHO KOTOPbIM UCNbITAaHUA B HU3KOYACTOTHOM
Avana3soHe (0,01-0,03 MI'y n 0.03 -3 MI'y) npw
cepTucmkaumm He NPoOBOANTCHA U NPOU3IBOAUTESIEM HE
rapaHTUpPyeTCA, TO NpoBepKa Ha 3NIeKTPOMarHUTHbIE
nona gaHHoro gunana3soHa npu COYT obsa3aTenbHa



CepTudukarsl,

3 KOTOPbIX MMeeTcAa uHdopmauus
00 ypoOBHE 35IeKTPOMarHUTHbIX

U3ny4yeHnn

OT TEXHN4YeCKUX cpeancTB
(B criyyae, ecnu TpeboBaHnA Mo 3TUM
dakTopam npeabABAATCA K JaHHOMY TUMY

TEXHUYECKNX CPpeacTB)

1. CepTudunKaTtbl COOTBETCTBUSA
TpedboBaHuam NOCT P

2. CepTdunkatbl COOTBETCTBUSA
TpedoBaHMAM TaMOXXEHHOro cor3sa




UoeHTudukauma SMI1 Ha pabouunx
mecTtax c No9BM n odhpucHou TexHnkoun

Hy>XHO nu (MOXHO nNn) naeHtTnguumnposatb IMIT
Ha pabo4ynx mectax ¢ NOBM n odoncHon TeXHNKON?

Kasanocb 6bl, npumevaHmne B KrnaccudukaTope K aTomy
doakTopy MOSIHOCTLIO UCKITI0YAET HEODXOANMOCTb U3MEPEHMUSL.
Ho He Bce Tak npocTo.

[1yHKT 5 MeToamkmn COYT rnacur:

Buvisasnenue ocymecmensaemces nymem uzyueHus . ....00%CHOCMHOU
UHCMPYKUUU U UHBIX OOKYMEHM OB, Pe2laMEeHMUPYIOULUX
00A3aHHOCMU PAOOMHUKA,

COOTBETCTBEHHO, €CSN B AOIMKHOCTHON UHCTPYKLINK
paboTHNKa eCTb eLle nHada paboTa, Kpome paboThl C
[MTOBM 1 odoucHOM TEXHUKON, CMENO MOXHO cYUTaTb, YTO
9TO paboyee MeCTO He nonagaeT nod AencTBme
npumedaHna Knaccudgukatopa n Ha HEM
3NIeKTPOMarHMUTHbIE NOMA AOMKHbI ObITh
naeHTUNPUUMPOBaAHbI N NoANeXaT U3MEepPEeHNn




JNIEKTPOMArHUTHbIE N3NTy4YeHUs
AnanasoHoB 4YacToT
ot 3 My oo 300 MI'u,
oT 300 Mlupo 31T

* OCHOBHbIE NCTOYHUKN N3NYYEHUN OAHHOIO
4YaCTOTHOro AnanasoHa: Tene- u
pagunonepenatoasn annapartypa (ao 300 Mlfu) ,
cotoBas cBAa3b (Oo 3 'Tu)

B 3TOM ananasoHe gns aHanusa LenecoobpasHo
pa3dueHne paboynx MeCT Ha Tpu TUna no
XapakTepy ncnonb3yeMoun Ha HUX
annapaTtypbl.

- NIpUeMHas annaparypa,;
- NepeparoLwan annapartypa;
- aHTeHHbIe y3nbl rNepeaaroLlen annapartypsobi.



AnNroputmMm naeHTudunkauum

MO 3JIEKTPOMArHUTHBLIM MOJIAM PaauoO4acTOTHOrO
avanasoHa no 3 'u

e IIna padbo4ynx MecT C NpMeMHOM annapaTtypomn HET CMbICNa
npoBoaAnTb namepeHna SMI1, Tak kak B npnemMHOu
annapartype (Bkrno4vas NnpuemMHble aHTEHHbI) HET MOLLHbIX
NCcToYHMKoB OMIT

 [nsa pabo4ynx mMecT Cc nepeparoLen annapaTtypou HyXHa
NPOBEPKa HaNNM4na cepTUdOUKaTOB UNn Aeknapaunm
cootBeTCcTBUA. MNMpKn nx orcyrcteun namepeHue MI
00A3aTenbHO, TaK Kak HET rapaHTUN NOATBEPXOEHUS
6e30nacHOCTU TEXHNYECKOro cpeacTBa

« Onsa pabo4ynx MecT C aHTEHHbIMU y3rlaMu nepegaroLLeN
annapartypbl namepexrume IMI uenecoodbpasHO Aaxe Npwu
Hanu4yum ceptTnudunKaToB U AeKknapaumm CoOoTBETCTBUS



ONEeKTPOMarHUTHblIe U3Ny4YeHus
CBY ananazoHaor 3IMMupo 751y

e OCHOBHbIE€ NCTOYHUKN U3ITYYEHUI JAHHOTO
4YaCTOTHOro Ananas3oHa — paAnonoKaTopbl B
Pa3nnYHbIX chepax nx NPUMEHEHUS,
MeauLIMHCKasa TeXHMKA

« Kak n B gnanasoHe oo 3l 'y B 3TOM Anana3oHe
ONs1 aHanus3a Takke uenecoobpasHo pasdbueHue
pabo4vnx MECT Ha Tpu TuUMa rno xapakrepy
MCNOJSIb3yEMOM Ha HUX annapaTtypbl (MPpUeMHas
annapartypa, nepegatuias annapartypa,
aHTEeHHble Y3nbl NepeaatoLlen annapaTtypsbl),

HO ...... C O4HUM CYLUEeCTBEHHbIM HIOAHCOM.



HoaHc naeHTndpmkaumm
3NIeKTPOMArHUTHbIX U3NYYEHUN

CBY guana3oHa

e [Ina noboro Tuna annapartypbl 4aHHOIO
OuanasoHa 3JIeKTPOMarHUTHoe Usny4vyeHue
AOMKHO ugeHTndunumupoBaTbCA Kak
Tpebyrouwee namepenuusa npm COYT, ecnu
NPOBOANTCA OLIEHKA paboymx MECT, Ha KOTOPbIX
OCYyLUeCTBNSAeTCA HaCTPOMKa AaHHOMU
annapaTtypbl Mo BbICOKOYACTOTHbIM NapamMeTpam

(ko9 PMUNEHT yCeuneHusa, paboymn guanasoH,
MOLLHOCTb U T.N.)




OoLwmnn anroputm naeHTndmnkaumm
MO IJIEKTPOMArHUTHbLIM NOJIAM

AHanusnpyeTcs TeXHU4YecKasa AOKyMeHTauumsa Ha
0bopyaoBaHME N TEXHOSIONMYECKME npoueccol paboyero
MEecTa - onpeaensarnTcs BO3MOXHbIe MICTOYHUKU U
BO3MOXHbIe TUMbIl 3M1EKTPOMArHUTHbLIX NONEN U N3Ny4YeHUN

AHanuU3npyroTCcAa NacnopTHbIe AaHHble Ha 0bopyaoBaHuUE,
nMmeroLmecs ceptTudpukaTbl U AeKnapauum —
npoBepsieTCA HanM4ume n noaTBepXxXaeHne TpedboBaHUN
©e3onacHocTn 0bopyaoBaHUA B YaCcTu TEX TUMOB
9NEKTPOMarHUTHbLIX NONEWn, KOTOPble NOTEHLMarIbHO OHO
MOXeT co3aaBaTb

B cnyyae oTcyTcTBUA B JOKYMEHTaX NOATBEPKAEHUS
6e3onacHOCTM MpPUHUMAaETCH pelleHe 0 HeooXoANMOCTH
namepeHum B npouecce COYT



a

JlononHuTenbHbIN KPUTEPUN

Nno naeHTUdUKaunm
B CaHllvH 2.2.4.1191-03

[yHKT 4.6. CaHllnH 2.2.4.1191-03
He noanexart KOHTPOJO UCMOSIb3yeMble B YCNOBUAX
npoussoacTea NCTo4YHUKKM SMI1, ecnn oHM He paboTaloT Ha
OTKPbITbIM BOMMHOBOA, aHTEHHY UKW OPYron 3fIEMEHT,
npeaHasHayYeHHbIN a8 N3ny4YyeHns B NPOCTPaHCTBO, U UX
MaKCMMaribHas MOLWHOCTb, COrflacHO NacnopTHbIM
OAHHbIM, HE NPEBbILLAET:

« 5,0 Bt -B ananasoHe 4yactoT >= 30 k' - 3 MIu;

« 2,0 Bt -B amnanasoHe 4yactoT >= 3 Ml - 30 MIu;

0,2 Bt - B gnanasoHe vyactot >= 30 Ml - 300 T .

 Ho nonb3oBaTbCA 3TUM KPUTEPUEM HYXXHO C
OCTOPOXHOCTbLIO. OTOT KPUTEPUN TOBOPUT TOSBKO O TOM,
YTO «HE HYXKHO U3MepPsimb», HO (hopManbHO He
rapaHTupyert, 4To ypoHu AMI1 He npeBbIWAKOT
YCTaHOBJEHHbIX HOPMaATUBOB. A Npu uaeHTUOUKaLnun
BaXXHO nocriegHee J



NcKknodyeHue

U3 obLlero noaxoaa K naeHTudukaumm
MO JJIEKTPOMaArHUTHbLIM NOJIAM

CyLLEeCTBYIOT MO XU3HWN CUTyaLMKn, Koraa ¢
TpeboBaHUAMMN 6€30MaCHOCTU B JOKYMEHTAX
(cepTudpmkaTax, geknapaumnax) Ha TEXHUYECKoe
CPEACTBO BCe B nopsaKe, a peasnibHO,
KOHKpPETHbIN 0bpa3seL, 3Toro Tmrna TeEXHNYECKOro
cpeacrtea umeet yposHu IMI, npeBbiwaoLwme
YyCTaHOBJIEHHbIe HOPMbI B iarna3oHax 4YacToT
10-30 kl'y, 1 0,03-3 MI'u.

Peub nget o TexHN4eCKUX cpeacTtBax,
noakn4vaembix ¢ cetn 220 B 50 'y yepes
agantepbl (Yepe3 BbIHOCHbIE BTOPUYHbLIE
MCTOYHUKN NMUTAHUSA)



HioaHCbI ncnonb3oBaHUA
ceTeBbIX aganTepoB
(BHELWHUX NCTOYHMKOB NUTaHUA)

« Ecnun Ha obopyaoBaHuu, BkrtodaemMom B ceTb 220
B 50 4, HAHeceH cneunanbHbIU cuMBOI 5172
MO3K 60417-1 — pBoHOM KBagpaT (KBagpar B
KBagparte), TO 3TN YCTPOUCTBA OTHOCATCH K
obopyaoBaHuio knacca |l no 3awmnTte ot nopaxxeHus
9NEKTPNYECKUM TOKOM N NO TpeboBaHUAM
anekTpobesonacHoctn HE NMOOJIEXXAT
3azemneHuo. (I'OCT IEC 60950-1-2011
"Obopyodosanue UHDOPMAUUOHHBIX MEXHOIO2UIL.
Ipebosanus 6ezonacnocmu. Yacmo 1. Obuue
mpebosanus”, nynkmor 1.7.1 u 1.2.4.1)



lpumepbl 06opyaoBaHUA

C 3a3emneHuem (1)
n 6e3 3azemneHusn (2)

SWITCHING AC POWER SUPPLY
FOR DIGISPEED 4 ULTRA
MODEL: SP1502400-¥01.
INPUT:AC 110-240V~
50-60Hz
© 1. 2A MAX
QUTPUT:
15V=—=—2.4A
FOR INDOOR USE ONLY
1.7.E. USE ONLY
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 OTCyTCTBME 3a3eMNeHns CeTEBLIX adanTepos,
UMEeKLNX MapKUPOBKY B Buae OBOMHOIO
KBagpaTta npeanocbiSIKU K BbICOKOMY YPOBHIO
3JIEKTPOMArHUTHbIX (3NTIeKTPUYEeCKMX) nosien Kak
OT caMOro aganrtepa, Tak U OT TEXHUYECKNX
CPefcCTB, KOTOpPble OT HEro NUTaloTCH

YPOBHU 3NIEKTPUYECKUX
nosien ot aganTepos.

* Ha npakTtuke HepeOku crnyyau, Korga npou3BoanTenu
(ONTOBbIE NOCTABLMKM) NPOBOAAT cepTudukauuro
obopynoBaHus ¢ ceTeBbIM aganTepomM, MMEKLWUM
3a3emMrieHue, a NnpoaarT 3TO 0bopyaAoBaHUA C APYruMuU
ceTeBbIMU aganTepamMu, He UMeLMNMHN 3a3eMsieHus (co
BCeMU BbITeKaroLWMMM OTCO4a cneacTBUSAMU MO

ypoBHo OMI1) ‘




[lpu3HaHuMe aKkcnepTom
npu ngeHTudpmnkauum pesynbTaToB
U3MepeHun, paHee NPoBOAMUBLLUUXCA Ha
pabounx mecrtax

. 3agada aKkcnepTa npy AOCTUXKEHUM UM OCHOBHOM Lenun
npaBusibHOU N NOJSTHOU naeHTUdPMKaLUKN BPEeOHbIX U
ornacHbIX akTopoB Ha paboynx mectax — He NOACTaBUTb
cebsa, natb OBOCHOBAHHOE 3akntoveHune no oobemam
TpeObyeMbIX N3MEPEHUN U OLLIEHOK Ha TOM UITN MHOM pabo4vem
MECTE, KOTOPOEe OCHOBbLIBaeTCsA He Ha «MTUMYHOM MHEHUN»
3KcnepTa, a JIorMyecku cneagyet U3 rpaMoTHOrO
npuMmeHeHua Metoaukn naoeHtudpmkaumm n 3akoHa "O
cneuuanbHOU OLUeHKe ycrnosun Tpyaa".

« Heobxoanmoe ycnoBue npusHaHua gns
naeHTUdpnKaumm pesynbLTaToB paHee
BbIMOSIHEHHLIX namepeHun (JIKBbIX navepexHnn)
- HaNu4ue NoaTBEPXOEeHUA AOCTOBEPHOCTHU
9TUX U3MEPEHUN

i



' KpuTepuun npusHaHuA pe3ynbTaToB

U3MepeHun Nnpun ngeHTudpnKaumn—
Hannuue noaTBepXAeHUsA
AOCTOBEPHOCTU N3MEpPEeHUN

- Ecnun ato uamepeHusa UJ1, akkpeantoBaHHOU B
COOTBETCTBUU C TP€OOBaHUAMU POCCUNCKOTIO
3aKoHoAaTenbCTBA, TO TakMe U3MePEHNS OOIMKHbI
npu3HaBaTbCcs 6e3ycnoBHO. /IHOM noaxon - HOHCEHC.

 Ecnu ato nsmepenuna nHou UJ1, B Tom vncne mn He

aKKkpeauToBaHHOM, TO MUHUMYM OOSMKEH ObITb TAKOW):

- HaNU4Yue AOKYMEHTOB, rae ykasaHa OTBeTCTBEHHOCTb
N npouenypbl KOHTPOSSA 4OCTOBEPHOCTU U3MEPEHUN,
npoBoAUMBbIX coTpyaHukamu UJI,

- Hann4ne AOKYMEHTOB BHYTPEHHUX NMPOBEPOK (ny4Lle u
BHELLHMX), NOATBEPXAaloLWmnX BbINOJIHEHME flabopaTopuen
TEeX MYHKTOB OOKYMEHTOB MO Ka4YeCcTBY, B KOTOPLIX OMN

caHbl
npoueaypbl KOHTPONSA JOCTOBEPHOCTU PE3YSIbTaTOB ‘



“MoaBoAHbIe KAaMHU" B opopMneHuun
3KCNepToM pe3ynbTaTtoB uaeHTUgPUKaLum
no SMI1 npu ncnonb3oBaHun WadNOHOB
nporpamMm aBTOMaTU3NpPOBAHHOIO
ocbopmrnieHna matepuanos COYT

be3aymHoe, 6e3 ooMKHOro aHanusa
NMPUMEHUTENbHO K KOHKPEeTHON CUTyaLuum
UCNONb30BaHMe 3KCNepToM LLabsIoOHOB
nokymeHtoB COYT, nmerowmxcs B LULMPOKO
MCNOJNb3yeMbIX MporpamMmmax
aBTOMaTU3NpPOBaHHOIro ochopmMneHus
MaTepuanoB MOXeT MPUBECTN TOMY, YTO
J3KCnepT NOACTAaBUT UCMbITaTESIbHYIO
naboparoputo, KoTopasa B garibHeuLwiem oyaet
BbIMOJIHATbL U3MepeHuns (PaKkTopoB,
NOeHTU(PULUNPOBAHHbLIX 3KCNEPTOM



aKn4vyeHue no naeHTUdpUKauuu,
ochopMneHHoe No WwabnoHy

OOHOM U3 NporpamMmm

arww (TS 5 Lo el (1]

LS i 1 T 7 T o T 2
THoRHEE FRAAIERGEARE DETANNIAINT, NPORCARLLEN CTBUMANERYA OLERK YCAOBII THYIE, PETACTRALNGHAEIT HOMED JAMICH B PEECTPE DPTAHNIALAT], NPOBOLALLIK CHEURIIEAYIO DUCHKY YCROBIN THYAL)

PeructpauvoHHBI HOMED aTTECTaTd akkpeanraund HJI Jara nonyyenus JlaTa oxoHYAHNS

JakgYeHHne 3Kcnepra
Ne: 1-32

WACHTHOHKALHOHHEIH HOMEP (PEKBHIHTE | 3AKMIOUCHHA

1. Hara saxawucnnsn; 02,09,2014

2. Ceenenns o paborogarelie:
2.1. Haumenosanue paGoronaress: 3aKpbITOE aKIIHOHEPHOE o6ecTBo| |

11. Pesynerar ugentndukaunn:  Bpelnble (akTope! uaeHTUGUNUpOoBaHb! (OeHKa TpebyeTcs)

.' Ne w/nt Kmaceuduraropa HaumeHOBaHUE BPEIHOro U (M/IH) ONacHoro (hakTopa IPoU3BOACTEEHHON CPefibl 1
BPeOHLIX W (M) OITACHBIX
TPYAOBOrO NMpolecca
NPOH3BOACTBEHRHLIX DaKTOPOB
1.1.1 Temnepatypa Bo3uyxa
112 OtHoCHTEIbHAR BIAXMHOCTE BO3/AyXa
k1.3 CKOpOCTE IBWKEHHS BO3AYXa
1.3.1 Llym
1.4.1 OcaeenocTs padouel NOBEPXHOCTH NPH MCKYCCTBEHHOM OCBEIUEHUH
12551 [lepeMeHHOE SIEKTPOMArHUTHOE NMoje (poMblneHHas yactora 50 ')
1.5.2 IlepeMeHHOE NEKTPOMATHUTHOE NOJIE PAAHOYACTOTHOrO AHAIIA30HA
1.8.3 ety 5ne1<Tpo<:TaTmec1<oe noJje
5 — HanpssxeEHOCTE TPYIOBOIO HpoLecca

12. DkenepT(nbl) Mo NPOBEACHHIO CIIENHATLHONH OIEHKH YCJIO0BHI Tpyaa:

Hauanenuk nabopatopum,

SKCIIEPT B oBacTH OXpPaHBI TpYa

{Ne B peecTpe IxcnepTOR) {HOJEHOCT L) {noanHes) (LR E R



ANIeKTPOMarHNTHbIe Nons

paAuo4YacTOTHOro Anana3oHa
(CanllnH 2.2.4.1191-03)

aCTOTHbIN U3mepsemMmbin napameTp

noaaMnasoH 3NIeKTPOMAarHMTHOro nons (U3ny4vyeHus)
EREIECTOTHOTO AnekTpu- MarHutHoe MnoTHoCTb
IR IE=OFd yeckoe none none noToka

SHEeprum

10 klN'u- 30 kl'y

30 kl'y — 3MINy

3-30MI'd

30 - 50 My

50 — 300 MI'y

300 MMy — 300 Ny

Yactb 1 ctatbu 12 3akoHa "O COYT (426-P3):
Bce epelHbie u (urnu) onacHsle rpou3so0cmeeHHbIE ¢
Komopble udeHmMuguuyuposaHbl 8 ropsioke, ycma
Hacmosiwum ®edeparibHbIM 3aKOHOM, Moosiexa

uccriedogaHuUsIM (UcnbimaHUsiM) U usmMepe




MOXXET COBEepLUUTb IKCNepT
npu odpopmMrieHNn CBOero
3aKnK4veHns No naeHTudpnKauum

@ I nobanbHasa ownodKka, KOTOPYHO

« Ecnu akcnepT npm odoopMIieHUN CBOEro 3aKryeHnsa rno
NOeHTUUKaunum ¢ UCNonbL30BaHUEM MPOrpamMmmbl
aBTOMaTn3npoBaHHOro odopmrieHus pesynotatos COYT
OCTaBMUT B CBOEM 3aKrnr4yeHuu ppasy, npuBeaeHHYIO
B "WwabnoHe" (udeHmucghukayus 3si.Ma2HUMHOR20 MOJIs
paduoyacmomHo20 duarna3oHa) 6e3 KOHKpeTu3auum
nogauana3oHa, TO OH (3KCnepT), TeM caMbiM,

noacTaBuUT CBOIO nnabopatopuio —

00AXXeT ee BbINOJIHATb U3MEPEHUA Ha
pabo4ynx mectax BO BCeM paguo4aCToOTHOM
avnanasoHe BnnoTb Ao 4yacrtot 300 My (!!Y)




UpeHTndpukaumsa
'naBHoe NMPABWUJ1O akcnepTa
npu naeHTUduKauum

3ajada aKkcrepTa npu AOCTUXKEHUN UM
OCHOBHOU Uenu NnpaBUiibHOU N NMNOJTHOWU
naeHTUPUKaumm BpeHbIX U onacHbIX dakTopoB
Ha pabo4ynx Mectax — He NoACTaBUTb cebA,
natb OBOCHOBAHHOE 3aknto4yeHue no
obbemam TpedbyeMbiX N3MEPEHUIN N OLIEHOK Ha
TOM 1IN MHOM pabovyemM MecTe, KoTopoe
OCHOBbIBaeTCA He Ha «JINYHOM MHEHUUN»
JKcnepTa, a IOrMYecKku crieayet us
rpamMmoTHoro npumeHeHus MetToauku
noeHTudpmkaumm n 3akoHa “"O cneunanbHOU
oueHKe ycnoBuu Tpyaa“.



U3mepeHune
3JIEKTPOMArHUTHbLIX Noneun
N U3Ny4YeHUn

HroaHCbI BbINOTHEHUA N3MEPEHUN
IMI1 npu npoBegeHun COYT

« TpeboBaHuA K npubopam,
BbIOOp NpnbopoB B COOTBETCTBUM
c TpeboBaHnaAMU 426-O®3

 OueHKa pe3ynbTaToOB U
ochopmMIeHne NPoTOKONOB



m OCOO0EHHOCTN 3NIeKTPOMArHUTHbIX
Nosien N N3rny4YeHun, Kak cbakTtoposn
NPon3BOACTBEHHOMN cpeabl

*  JJIEeKTPOMarHUTHbIE NMONA U U3JNTYy4YEeHUSN -
noTeHUManbHble PakTopbl BPEAHOCTHU, «HE
NMEIOLLINE HM LIBETA, HM 3anaxa», peasibHyHo
OMAaCHOCTb KOTOPbIX MOXXHO OL€HUTb TOJILKO
npoBens NaMepeHus cneunanbHbIMU
npundopamu

 HeB0O3MOXHO nepea Ha4YanomMm U3MepPeHnmn
NONY4YUTb KaKyr-nnbo npeaBapuUTesibHYHO
MHOpPMaLUIO O XapaKTepe 3TUX PaKTOPOB
(BENMYMHE, TUNE, HanpaBnNeEHHOCTU) C
MCrMonb30BaHMEM OpraHoOB YyBCTB YESIOBEKA.




HroaHCbI
COYT pabouux mect

NO 3NIeKTPOMArHUTHbIM NONAM U
N3NYyYEeHUAM

HeBO3MOXHO Mony4YeHnsa Kakon-nmbo npeaBapuTenbHOm
NHAOOPMAaLIMN O XapaKTepe NeKTpPoOMarHUTHbIX Nosien u
N3rNy4YeHNn C UCrnonb3oBaHMEM OPraHoB YyBCTB YESlOBEKA.
nopoxaaeT uernbin pag ocobeHHOCTeN (HI0aHCOB) B
COYT c Takumm doaktopamu Npon3BoaCTBEHHOM Cpeabl -
ocobeHHocTen:

- B UHAeHTUdUKaumm aktopos,
- B NOAroToBKe K BbINOJIHEHUIO U3MEPEHUN,
- B NpoBeaeHUun N3MepeHun,

- B OLleHKe pe3ynbTaTtoB U3MepeHumn




HroaHC nepBbIN
U3MEPEHUN INEKTPOMArHUTHbLIX NOoJien U N3ry4YeHumn

[lepen BbiNonHeHne namepeHnn nobbiM AOCTYMHbIM
obpasom gonxHa ObITb Nony4YyeHa MHpopmauus o:
- TUNE CYLLECTBYIOLLEro nons (M3nyyYeHus):

- YacToTe N AnanasoHe 4acToT,

- XapaKkTepucTmkax MMnyrbCcos,

- MPOCTPaHCTBEHHOM pacrnpeaerneHnu

Llenb nonyyeHunsa npeaBaputeribHON UHpopmaumu
- NpaBuUnNbHbLIN BbIBOP CpeacTB N3MEPEHUMN;

- NpaBunbHbIN BbIbop HOpM no CaHlluH 2.2.4.1191-03,
3asucsuwux om oduanal3oHa Yacmom, om xapakmepa
u3slydeHUs (UMnyrbCHbIU, HerpepbI8HbIU), om muria
UCMOYHUKO8 U3/ly4eHUs (cmauuoHapHble aHMeHHbI,
cKkaHupyrowue aHmMeHHbI)



HroaHC BTOpOU

U3MEPEHNN INEKTPOMArHUTHbIX NMOSIeN U U3NYYEeHUN

Ha npakTtuke moryT ObITb Criy4yau criyyau, korga B
OOKYMEHTaLUMn Ha obopyagoBaHUE NN TEXHOSTOMMYECKNN
NpoLIECC YKa3aHa He YacToTa (B COOTBETCTBUU C
KOTOpOU ycTaHoBreHbl HopMmbl Ha OMI1), a nepunoa m
(unn) ANMHa BOJIHbI NIEKTPOMArHUTHLIX KofiebaHuum,
KOTOpble n3ny4yaeT obopygoBaHUE UMM KOTopkble
NCMNOJSb3YKTCH B TEXHONOMM4YECKOM MpoLecce.

BmecTe ¢ TemM, AnNsA NpaBUIIbHOro
NPUMEeHEeHUs HOPM U NpaBUIILHOro BbiooOpa
CpeACTB USMEPEeHUSA HYXXHO 3HaTb MMEHHO
4yacToTy



CBA3b Mexay napametTpamu
3NIEKTPOMAarHUTHbLIX BOJIH,
pacrnpoCcTpaHAKLWUXCA B BO3OyXe

« Mexay 4acToTOM 3NEKTPOMArHUTHOro KoriedbaHums,
ANTMHOW BOJIHbI U Nepuoaom KoriebaHus cyuiecTtByeTt
BroOJIHEe onpenerieHHas CBA3b

o [Inga anekTpoMarHUTHbIX KornebaHuin, pacnpocTpaHAKLWNXCS
B BO3ayxe 1 6e3B034YyLLHOM NPOCTPAHCTBE CKOPOCTb
PacnpoCTpaHEHNS ANIEKTPOMArHUTHON BOJIHbI
(anekTpomMarHMTHOro konebaHmsa) paBHa CKOPOCTU CBETA,
COOTBETCTBEHHO:

« F=1/T F=CI/A

roe C — ckopocTb cBeTa

« F(l'u) =1/T(c) F(I'u)= 3*1019 (cm/c)/A(c




HoaHc TpeTtumn

U3MEpPEHUMN NTIEKTPOMArHUTHbIX MONEU U N3NYy4YeHUHN

HY>XHO NOMHUTbL: - pearibHble 3Ha4YeHNS
SJNIEKTPOMAarHUTHbIX Nofien (U3nyyYyeHnn) Ha
pabovnx MmecTtax 3aBUCAT OT KOHUrypaumu
pabo4nx MecT, OT opraHu3aumm CUCTEM NMUTaHUS,
OT BHYTPEHHUX CBA3EN MEXOY TEXHUYECKUMU
cpeacrteamu pabodero mecra

CyLLeCTBYIOT TUMbl 3NEKTPOMArHUTHLIX NOJIEN
(M3ny4yeHumn) OT TEXHUYECKUX CPEOCTB, KOTOPLIE
U3MeHAKTCA (MMELD NpaBo U3MEHATLCH) B
peanbHbIX YCMNOBUSAX NO CPABHEHUIO C UX
YPOBHSMUW, NOJSTYYEHHBIMU MPU CEPTUDUKALIUA
9TUX TEXHUYECKMNX CPEACTB



unepoonusaumna
)JOMarHUTHbLIX NoJsien oT Aucnrees
Ha pabo4ynx mecTtax

IPAPEKT «nepensnyyvyeHns» MarHuTH
OT AMCINIEest, pacnosioXKEHHOro
MeTanIM4yeckum 3amMKHyT



HioaHC 4yeTBepTbIU

U3MEpPEeHUU INTIeKTPOMArHUTHbIX MONEeU U U3NY4YEeHUHU
(uamepeHue IMI1 pagnovyacToTHOro AMana3soHa )

* [1pn n3mepeHnn anekTPOMarHUTHbIX MOJIEN
(3NEKTPOMAarHUTHbIX N3NYyYEHUN
Paano4acTOTHOrO Anana3oHa) HY)KHO NMOMHUTD:
€CII1 B OKPECTHOCTU N3MEPSIEMOrO
NPOCTpPaHCTBa Ha PaCCTOAHUU, CPaBHUMOM C
AJINHON BONMHbI KOHTPONNPYEeMbIX
9NEKTPOMArHUTHbIX U3NyYeHUN, HaXOaATCS
Kakne-nubo npenatcTBus (pasmepsbl
KOTOPbIX TaKXXe CpaBHUMbI C ANMMHON BOJIHbI,
TO B KOHTPONMpyemown obnactm BO3HUKaEeT T.H.
NPOCTPaHCTBEHHAA 30Ha UHTepcepeHLnn



YpoBHMU
IMI1 pagnoyacTtoTHOro guana3oHa
B 30He nHtepdepeHUUn

» XapakTepHou 0CODEHHOCTbLIO 30HbI MHTEPMEPEHLNN
SBIIAETCH TO, YTO B KOHTPONMUPYEMYIO TOYKY MPOCTPaHCTBa
SNEKTPOMarHUTHbIE KonebaHns NpUxoasiT N3 HECKOSbKUX
HanpaBneHun (oTpaxascb oT npenatcTBuin). CymmapHas
BENUYMHA YPOBHSA SN1EKTPOMArHUTHOIO Noss B USMEPAEMOWN
TOYKE 3aBMUCUT OT TOro: B pase nnu B npotmsodoase apyr
OTHOCUTESIBHO Apyra npuxoasaT 3TU ANIEKTPOMAarHUTHbIE
KonebaHus.

« Ecnu anektpomarHuTHble konebaHmna npuxoaart B pase, 10
MHTeHcnBHOCTb OMIT B namepsaemMon Touke yBenmyimBaeTcs.
Ecnu B npoTnBodase — yMeHbLLIaeTCcA.

« CamMbIM BaXHbIM And npoBefeHNsa U3aMepeHun saBrnsgeTcs
TO, YTO cyMMapHasa uHTeHcuBHocTb OMI1 npu aTom pe3ko
N3MEHSIeTCA NP CMeHe TOUYKU U3MEePEeHUs Ha
PACCTOSAHUAX, CPaBHUMbIE C ASTMHOWN BOJSIHbI
KOHTPONUPYEMbIX 3NEKTPOMAarHUTHbIX KonebaHuu



HooaHC naTtbin

U3MEpPEeHUUN INTIeEKTPOMArHUTHbIX MONEU U N3NYYEeHUHU
(ocobeHHOCTM Ucnonb30oBaHUA NPUOOPOB )
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e Hy>XHO NOMHUTL: 4519 MHOrMX NpndopoB
Heobxoamnmo obecreynTb B Npouecce N3MepPEHUs
onpenerieHHY OpUeHTaUunIo 3JIEMEHTOB-
npeobpa3soBartesien aHTeHHbI Npmnbopa
OTHOCWUTENbLHO HanpaBeHNs Ha UCTOYHUK
9NEeKTpOMarHMTHOro nons (M3ny4YeHus)

o OTY onpeneneHHy opueHTaumio (nNo Makcumymy
NHONLUMPYEMOro Ha 3KpaHe npubdopa YypoBHSA Nons)
HeobXoAMMO OCYLLECTBIATL A1 NPUOOPOB C T.H.
HEeNn30TPONHbIMU (AaHNU3OTPOMHLIMN) -
HarnpaBneHHbIMW aHTEHHaAMMU




NMpumep npundopa
anpaBneHHbIMW aHTeHHaMu-
npeoodopa3oBaTensmu,
PU UCNONbL30BaHNN KOTOPOro TpebyeTtcH
B npouecce usmepeHuna onpenerieHHas
OpueHTaLuUus ero aHTeHHbI
Ha UCTOYHUK IMI




DOBaHUA K Nnpudopam
SKOMeHO08aHHbIe mpebosaHusi 0515
leumparnusauuu» 4emeepmozao HaHca)

TpeboBaHus:
[Mpunoxennn Ne 3 CaHllnH 1340-03, nyHkTa
4.1.4 CanllnH 2489-09, CaHllnH 1191-03

* Acnonb3oBaHMe UsMepuUTerien ¢
N3OTPONMHLIMU aHTEHHaMM -
npeobpasoBaTensaimMmu




TpeboBaHuA K npnbopam
(KOMMEHTapMKn NO N30TPOMNHOCTN)

* Hanun4mne B npnbope N3oTponHou
(HeHanpaBfieHHOW) aHTEHHbl (aHMEeHHbI C
OOUHaKoeoU 4YyscmeumesibHOCMbo Mo ecemM
fpocmpaHcmMeeHHbIM HarpassieHUsIM) O3Ha4vaerT,
YTO aHTEHHY U NpUbOpP He TpebyeTcH
OpuveHTUpOBaTb 1 NOBOpayMBaTh B
NPOCTPaHCTBE B NMpouecce NU3MepeHus.

¢ JTO CyLECTBEHHO NOBbLILIAET
AOCTOBEpPHOCTb M TOYHOCTb U3MEPEHUN B
cpaBHEHUN C NpndopamMmun, B KOTOPbIX
NCMONb3yeTCH NPUHLUMN NOCreaoBaTesibHOro
N3MEPEHUA TPEX MNPOCTPAHCTBEHHbLIX KOOPAUHAT
nons



NMpumep npudopa
ieHanpaBneHHOU (M30TPOMNHON)
aHTeHHon-npeobpa3oBaTenem, npu
CNONIb30BaHUN KOTOPOro He TpebyeTcH
B rpouecce naMmepeHusa onpeaerieHHoOn
OpPVEeHTaLUun ero aHTeHHbI
Ha UCTOYHUK SMI

13-61




HioaHC LwWecToun
U3MEepPEHNN INTeKTPOMAarHUTHbIX NOJien U U3NYy4YEeHUn
cneuuvaribHoe TpeﬁoBaHMe K npuﬁopaM

* [lpn ykomnnekroBaHMn UcnblTaTensHOW abopatopmn
cpeacTBamMn N3MEPEHUSA INEKTPOMArHUTHLIX NOMEN
creayet otaaBaTb npegnoyteHue npubopam, B
OOKYMEHTAaL MM HA KOTOPble YKa3aHO COOTBETCTBME
TpeboBaHuam NOCT P 51070-97 «/3mepumernu
Harnpsi>xeHHocmu 35ieKmpu4ecKko20 U Ma2HUMHO20 riosieu.
Obwue mexHu4yeckue mpebosaHuss U Memoohb!
ucribimaHuu»

« [aHHbIM cTaHOapT yCcTaHaBNMBaAET cneuuarnbHble
TpeboBaHUA K N3MepUTENSM Nosien, npeaHasHavYeHHbIM
A9 KOHTPOSA HOPM MO 3NEKTPOMAarHMTHOU 6e30nacHOCT
B 0051acTn oxpaHbl Npupoabl, 6esonacHOCTU Tpyaa U
HaceneHus



HioaHc ceabmMom

U3MEPEHNN INTEKTPOMArHUTHbIX MOSIeN U U3NYYEHUN
HOBOE
cneunasibHoe TpGGOBaHVIe K npu60paM

Ecnu ncneitatenbHasa nadopatopusa 3aHmmaeTcss COYT u
NaHUPYET NPU 3TOM BbINMOJSIHEHUE N3MEPEHNN Ha paboumnx
MecTax B MEOULIMHCKUX yYpexXaeHUax, KoTopble nonagarT noa
aencteue npukasa MuHtpyaoa Ne 250H ot 24.04.2015r., TO B
0b6sa3aTenbHOM NopsAaKe NCNOoNb3yeMble NPNOOPBLI AOMKHbI
COOTBETCTBOBATb TPEOOBAHUAM 3MEKTPOMArHMTHOMU
coBmectumoctn FOCT P 51522.1-2011 (M3K 61326-1:2005)
"CosmecmumMocmb mexHU4ecKux cpeocme arieKmpomMagHUMmHas.
Ariekmpuyeckoe obopydosaHue Orisi USMepPEHUs, yripasrieHus u
nabopamopHozo ripumeHeHus. Yacme 1. Obwue mpebosaHus u
MemoOobl ucribimaHui"

[IpumeyaHue:

TpebosaHusIM ar1eKmpomMacHUMHoU coemMecmumocmu fpu U3MepeHUs X
8 MeOUUUHCKUX y4Ypexx0eHuUsix 00/MKHbI coomeemcemeogamb He MOJIbKO
cpedcmea uUsMepeHuUs arieKmpomagHUMHbIX rosieu, Ho U cpedcmea
usMepeHusi UHbIx ghakmopos. lNodpobHee 060 amom — 8
nocnedyrowux paszodesniax 0aHHOU JieKyuu.




HoaHc BoCcbMOM

U3MEPEHUUN INTIeEKTPOMArHUTHbIX MONEU U N3NY4YeHUHU
HeonpeAerieHHOCTb B pe3yrfibTaTaX U3MepPeHUH,
KOTOPaA MOXEeT BO3HUKHYTb NMpu uamepeHmuu

HU3KO4YacTOTHbIX IMIT

* [lpn n3aMepeHnmn HN3KOYaACTOTHbIX ANEKTPOMArHUTHbIX NOJIEN
(Hanpumep, SMIT ananasoHa yactoTt 5 'u- 2 Kl'y) TOYHOCTbL
U OOCTOBEPHOCTb pPe3yribTaTOB MOXET Pe3KO CHU3UTbLCH,
ecnuv npubop (ero aHTeHHA) APOXUT B NPOLIECCE N3MEPEHUS
(Hanpumep, Npun pacrnonoXeHnu npubdopa B pyke)

 HeonpeaeneHHOCTb B pe3ynbratax U3MepeHnn ns-3a
OPOXaHNS MOXeT ObITb YCTPaHeHa NyTEM XEeCTKOU
donkcaumm aHTEHHbI NpMbopa Npu N3mMepeHnn, NMbo npu
NCronb3oBaHUM NpmMbopoB ¢ HENOCPEACTBEHHON
nHankaunen namepsemoro Ml B peanbHOM MacLutabe
BpeMeHMU




HioaHCc peBATbLIU

U3MEpPEeHUU INTIeKTPOMArHMTHbIX MONEeU U N3NYyYeHUHU

HeonpeaerieHHOCTb B pe3yribTaTaX U3MEepPeHUH,

KOTOpasd MOXeT BO3HVIKHyTb npmm ncnofnb3oBaHn
NPUOOPOB C HaCTOTHON 3aBUCUMOCTLIO UX

N3IMEepPUTEJibHbIX TPAKTOB

YacTto npomnsBogmnTenn cpeacTs U3MEPEHNN SNEKTPOMArHUTHbLIX NOJen
ONS CHWKEHNSA YKa3blBaEMOW B OOKYMEHTaLUUN NOrpeLlHoCTu
N3MEPEHNS BBOOAT MonpaBoOYHble KOIMPULMEHTHI, 3aBUCALLNE OT
4acTOTbl UBMEPHAEMOro curHana

OTN nonpaBoYvHble KOIPPUUMEHTLI UCMOSb3YIOTCA NMO60 B ABHOM
BuAae (Korga npoBoAsiLLnM U3MEPEHUS onepaTop Ans NonyvyeHns
NCTUHHOIO 3HA4YEeHNS1 YPOBHA U3MEPSIEMOro curHana yMHoXaeT
nokasaHus npndopa Ha 4YaCcTOTHO 3aBUCMMbIW NOMNPaBOYHbIN
kKoadpdnumneHT), NnMbo B HeABHOM BuAe (korga onepaTtop nepen
N3MEPEHNEM BBOAUT MHJOPMALMIO O YacTOTE N3MEPSIEMOro cUrHarna B
namsTb npudopa, n Npmbop yxe cam aBToMaTUYECKN B NPOLIECCE
N3MepeHns U3aMeHAeT KOIPPUUNEHT nepenaym cBoero
N3MEPUTESIBHOIO TakTa Takum obpasom, YTO Ha SKpaHe npubopa
NHONLUMPYETCA YXKe NUCTUHHOE 3HaYeHNE YPOBHS N3MEPSEMOro CUr




Ve Ocob6eHHOCTU yueTa
MonpaBoYHbIX KO3 ULMEeHTOB

* HyXXHO NMOMHUTbL: NPU HaANU4YNK NONPaBOYHbIX
KOS (PULIMEHTOB AeKknapupyemas npon3sogutesriem
NOrpPEeLLUHOCTb U3MEPEHUSA MOXKET ObITb 0becnevyeHa
TOJILKO NPU y4YeTe 3TUX NonpaBoYHbIX KOOPPULMNEHTOB

 HyXHO 3HaTb: 4YacTo Ha NpaKTMKe nNonpaBoYHbIE
KOS IDULMEHTBI HEBO3MOXKHO YYECTb B NPUHLMMNE MO
NPUYMHE OTCYTCTBUS MHCDOPMALMMN O TOYHbIX 3HAYEHUS
4acTOT U3MepAEeMbIX CUTHAsOB.

 PeanbHag norpewHoOCTb N3MePEeHUa Npu UrHOPUPOBaHUN
nonpaBoOYHbLIX KO3(PPULMNEHTOB YBENNYNBAETCS U
NpeBbILLAEeT 3annucaHHYy B CBUOETENbLCTBE O MNOBEPKE

Takum obpasom, Npu ncnosrib3oBaHUM NPUBOPOB C YaCTOTHO
3aBUCUMbIMU N3MEPUTENBHBIMU TPaKTaMy BO3HUKaET
HeonpeaeneHHOCTb B pe3yfnbTaTaX U3MepeHun B criyyae,
eCn Heu3BeCTHa YacToTa U3MEepPAEeMOro curHana. '



VICKnioYyeHue HeonpeaeneHHOCTH,
BO3HUKaIOLEN N3-3a NONPaBOYHbIX
KoadpnumneHToB

« Cnocob y4yeTta n HenTpanusaumm - NMbo npuMeHeHne
CPeAcCTB U3MEPEHNN, KOTOPLIE 0becneymBaloT 3a4aHHYI0
MOrpeLLUHOCTbL BO BCEM YaCTOTHOM AnanasoHe 6e3
nonpaBoOYHbIX KO DULMEHTOB, NMIMOO NPUMEHEHNE CPEACTB
N3MEPEHNIN C YaCTOTHO-3aBUCUMbIMW NOMNPaBOYHbIMM
KOS PULIMEHTAMMN, HO Y KOTOPbLIX MOXXHO 0DECnevnTb
cneunanbHbIN PEXUM UCMONb30BaHUS, AatOLLNN
OOCTOBEpPHbIU pe3yrnbTaT MNPy HEU3BECTHOW YacToTe
KOHTPONMMpyemMoro curHana

B nocnegHem cny4vae, npu odpopmMsieHUN NPOTOKOSIOB B
rpady "pesynbTaTbl UISAMEPEHNA" 3annUCbLIBAETCH He
KOHKpeTHOoe 3Ha4YeHune N3MepeHHOro curHana, a nuLleTcs
TO, UTO SIBNAETCA AOCTOBEPHbLIM, 3 MMEHHO: NMULLETCSH
dopasza: "He bonee XXX ea.",



HoaHc aecsaTtbin

U3MEpPEHUU NTIeKTPOMArHUTHbIX MONEeU U U3NY4YeHUHN
HeonpeaeneHHoOCTb
NPy N3MepeHnmn HN3Knx yposHeun SMII

Ha npakTtuke He peaku criyyam, Korga npy MUsMepeHum nokKasaHus
npubopa MmeHee HMXXHEero npegena ero NacnopTHOro guanasoHa
N3MepeHUN.

Hy)XXHO NnOMHUTL: lNMorpewHoCTbL Npnbopa B 3TOM crnyvae He
onpeageneHa. Hu npomnsBoguTenb, HN METPONOrNYECKUE CIYXObl Npu
NOBEPKE HE rapaHTUPYIOT KAKON-TO KOHKPETHO BESNTMYNHBI 3TOW
norpewHocTn. PakTUYECKN, 3Ta NOrPELLHOCTb JOCTOBEPHO NOMPOCTY
Hen3BeCTHa

JTtobas kKoHkpeTHas umdpa, 3anucaHHaga B rpade "pesynbTathl
namepeHun" obypaeTt He3akoHHOM, Tak Kak 3Ta undpa HE BYAET Hukak
oTpaxaTb pearibHyl BENINYUHY

EOVWHCTBEHHLIN 3aKOHHLIN BapMaHT B 3TOM Crlyvae - JaBaTth
Ka4yeCTBEHHYIO OLeHKY U NnucaTthb B rpadpe pesynbTatoB N3MEPEHUN

npotokona: "meHee XX B/M" , "meHee XX HTn", "meHee XX A\m™
roe: XX - MUHumasibHO eesiuqUHa duarna3oHa uU3mMepeHuUs
co2/1aCHO nacrnopma Ha ucrnoJsib3yemMoe cpeocmeo usmep




HoaHCc oauMHHapguUaTbIN

U3MEPEHNN INTEKTPOMArHUTHbIX MOSIen U U3NYYEeHUM
BO3SMOXHOCTb MCNOJ1b30BaHUA PACYHETHbIX
MeToAO0B AN onpeaeneHns BbICOKUX YPOBHEW
noneu n N3aNy4YeHuw

CaHllnH 2.2.4.1191-03, nyHKT 4.6.4. B cny4ae nsamepeHumn rnpu
HenoJsiHon n3ny4yaemMomn MOLLHOCTU AeriaeTcs nepepacuyer oo
YPOBHEU MAKCUMaribHOro 3Ha4eHus1 NyTeM yMHOXeHUs
U3MepPeHHbIX 3Ha4YeHnn Ha cooTHoweHne Wmax/W, rae Wmax
- MakcumanbHoe 3HadeHune molHocTun, W - MOLLHOCTbL Npwn
NpoBeaEHUN N3MEPEHUN.

CanllvH 2.2.4.1191-03, nyHKT4.5.12 IamepeHusa n pacyet
HanpsxeHHocTn Al'1 yactoton 50 ' AOMKHBI NPON3BOAUTBLCS
npu HandonbLwem pabovem HanpsKEHUN INEKTPOYCTAHOBKA
NN N3MEPEHHbLIE 3HAYEHNSI AOIMKHbI NepecYUTbIBaTbCA Ha
3TO HanpsXXeHue nNyTeMm YMHOXeHUS U3MepPeHHOro
3HavyeHusa Ha oTHoweHne Umax/U, rae Umax - HanbonbLuee
paboyee HanpsikeHne ANeKTpoycTaHoBKKU, U - HanpskeHne
9I1EKTPOYCTAHOBKU NPU U3MEPEHMUSX.




HioaHC aABeHaauaTbIn

U3MEpPEHNN INTIEKTPOMArHUTHbIX MOSIen U U3Ny4YeHUmn
ycrioBus BbinonHeHna namepeHnun SMII
ana uenen COYT

[NyHkT 15 MeToankn COYT:

WccrnedoeaHus (ucrisimaHus) U UsMepeHuUsi 8peOHbIX U (Uru)
ornacHbIX hakmopoe npoeoosimcsi 8 xode ocyu,ecmersieHus
WwmamHbIX rPouU3800CMBEHHbIX (MeXHOI02U4YeCKUX)
rnpoueccos U (unu) wmamHdou oessmesisHocmu pabomoodamerisi
C y4emom ucrosib3yemoao pabomHUKOM rpou3800cmeeHHO20
obopydosaHus, Mamepuarsios U Cblpbs, A8I1IHOUWUXCS

UCMOoOYHUKaMUu 8peOHbIX U (Uriu) onacHbIX baKmopos.

Cnepnyert 3HaTb, YTO AaHHoe TpeboBaHne Metoaukun COYT
oTnunyaetcsd ot TpebosaHun CadllvH 2.2.4.1191-03 (n.4.1.6),
COrnacHoO KOTOPbLIM OLlEHKa OOJKHA OCYLLECTBATLCS NO
MaKCUMasibHOM MOLLIHOCTK (a HE MO TOW, KOTOpas COOTBETCTBYET
LUTAaTHOMY pexumy paboTsbl obopyaoBaHmns) COOTBETCTBEHHO,
HanpumMep, Npu NPOM3BOACTBEHHOM KOHTPOJSIE PEXNM
namepenunst Ml gomkeH 6biTb NHBIM, Yem npu COYT



w HroaHc TpuHaguaTbin
U3MEpPEeHUU INTIEKTPOMarHMTHbIX MONEU U N3NYYEeHUHU
ocobeHHoCcTU BbIOopa CU ansa KoHTponsa
paboy4ynx MecT pa3HbIX KaTeropum padoTtarowmx

 CornacHo nyHkty 2.3 CaHluH 2.2.4.1191
« ANIeKmpomMazHUMHbI€e oJis 8 rPou3800CMEEHHbIX
yCriogUsIX» Ha NepcoHar, He CBA3aHHbIN
npodreccrnoHanbHO C 3KcrnyaTaymen n obenyxmeaHnem
NCTOYHMKOB 3NEKTPOMarHUTHbIX NOSIEN, pacrnpoCcTpaHAKTCSA
rmrueHn4Yecknx Hopmatusbl No IMI, ycTtaHOBIEHHbIE
Ans HacerneHus.

« JlaHHOe 0DOCTOATENBLCTBO HYXXHO YYUTbIBaTh NPU BbiOOpe
cpeacCTB U3MEPEHUMN: - MNaHNUpyeMbIE K UCTOSIb30BaHUIO
n3mMmepuTesibHble NPNoopbl AOMKHbI 0becneYynBaThb
BO3MOXHOCTb UaMepeHus 6onee HU3KuUX yposHen IMII,
COOTBETCTBYIOLLMX HOpMaTUBaM Al HAacerleHus.




HioaHC 4YeTbipHaALUATbLIU

U3MEPEHUUN NTIeEKTPOMArHUTHbIX MONEU U N3NYYEeHUHN
(NMpobnemMbl MeTponornyeckoro odbecneyeHun)

OTCcyTCTBME aTTeCTOBAHHbLIX METOAUK
BbINOJIHEHNA U3MEepPEeHUNn

* [lpobnema Bo3HuKNa B ceHTsA6pe 2011 . C
Bbixoaom lNpukaza MuHsgpaBcoupa3BUTUSA
Poccun Ne 1034 o1 9 ceHTAbOpAa 2011 .

«0O6 ymeepxxoeHuu lNlepeyHs uamepeHUU, OMHOCAWUXCH K
cghbepe 2ocydapcmeeHHO20 peaynupoesaHusi obecrie4eHus
eduHcmea usmMepeHuUU U rnpou3eo0uMbIX rpu 6bINosIHeHUU
pabom rno obecrieyeHuro be3ornacHkIX ycrioeul U oxpaHbl mpyoa,
8 MOM Yucrie Ha oracHbIX rpou3eo0cmeeHHbIX obbekmax, u
o0bs13ameribHbIX Memposiocudyeckux mpebosaHul K HUM, 8 IMOM
yucsie rnokasamersiel moYyHocmuy




ocnencTBusa nMmeroLwenca npoodriemsl
OTCYTCTBUA aTTeCTOBAHHbIX METOAMUK
BbINOJSIHEHUA namepeHumn npmn COYT

* OTcytcTBMe aTTeCTOBaHHbIX MeTOOUK — Hanbonee
cepbe3Has Ha HacToALMN MOMEHT npoodrnema
Bcero npouecca COYT. Ecnu npu COYT
U3MepeHuns BbINOJIHEHbI MO MeToAMKaM, KOTOpble
He aTTeCcToBaHbl TakK, Kak 3Toro TpebyeTt 3akoH "o
COYT", To cTOUT BOMNPOC O JIETMTUMHOCTM 3TUX
N3MepeHnn, BOMPoOC O topuanvyeckom npaBoMepPHOCTHU
MCNOJIb30BaHUA pPe3yribTaTOB TaKUX U3MEPEHUMN
Ans yctaHoBneHus (Urin CHATUA)
npegycMoTpeHHbIX TpyaosbiM Kogekcom
KomMneHcauuun paboTHMKamMm 3a BpegHble yCrioBus

TPYyAa,




@ TpeboBaHMe k aTTecTaLuMn MeTOOUK
npu ncnonb3oBaHun nx gna COYT

e [lyHKT 2 ctatbu 6 3akoHa «O COYT»:
«OpraHusauus, nposogdiulas creunasribHy OLEHKY
yCrnoBun Tpyaa, obs3aHa.... NPUMEHSATL YTBEPXKOEHHbIE U
aTTeCcToBaHHble B nopsaake, yCTaHOBNEHHOM
3akoHopaatenbcTBoM Poccunckoun depgepauum ob
obecnevyeHMn eguHCTBa U3MEpPEHUN, MeTobl
nccregosaHuin (McnblTaHUK) N METOAMKU (MeToAbl)
n3mMepeHnmn

 Ctatbg 5, [NyHKT 2 3akoHa «O0 obecnevyeHuu
eANHCTBAa N3MEePEeHUN»:
CBefgeHuns 06 aTTecToBaHHbIX METOAMKAX (MeToaax)
namepeHunn nepenatotcs B PegepanbHbIn
NHOPMaLMOHHBLIN dOOHA Mo obecnevyeHnto eanHCTBa
N3MepeHnin




AepanbHbIn MHPOPMaALMOHHBLIN choHA
obecnevyeHns eAMHCTBA N3MEpPEHUN

e g swmoog L e

ENEPANBHOE ATEHTCTBO MO TEXHWYECKOMY PETYIMPOBAHWKD M METPOMNOMMKM POCCUACKONA GEOEPALIMM

ll'vf'\.q'l:
DepepanbHblii HHhopMauWoHHbIA doHa No % ?
obecneuenno egMHCTBa N3MepeHni "" ""

Paznenn doHpa

HopMaTHBHbIE NPAaBOBLIe aKThl PoCCHACKOR DenepauMn

HopMaTHBHbIE [OKYMEHTDI

HudropMaygMoHHble Ba3zbl AaHHbIX

Mex(qyHapoHblie qOKYMEHTbI

MexayHapoHbie qorosophbl

C0303aH BO WMCMONHEHWe:
CeeneHdn ob aTrecToBaHHbIX METOAMKAX (MeToOax) H3IMepeHHA
+ DenepansHoro 3aKoHa
N2102-03 oT 20 WHoHA 2008 roaa
<00 obecneyeHKMW eQWMHCTEA
MIMepeHuis (CTaTeA 20)

EAMHbIA Nepeuyelb HZMEpPeHWi, OTHOCALLMXCA K cdhepe rocy1apCTBEHHON0 PeryHpoBaHHA

CeegeHHA 00 >TanoHax eAHHML, BENHUMHH = =
A Al u CTpateryn obecneyeHma egMHCTES

M3IMepeHWid B Pocockk oo 2015 roaa
(m.m. 4.4.8) (¥YTeepxaeHa MNpyKazom
MManDnTopra Poccum o1 17.06.2009 r. N2

CeefeHda of yTREpMIEHHbIX THNAX CTAHAAPTHLIX obpazuoB

CeefneHns 00 yTBep#IEHHBIX THNAX CPEACTE HZMEPEeHHH

- C eTenbc erMcTpa
CBefeHnd 0 pe3ynbTaTax NOBepKH CPefCcTE HZMepeHHl ~BWAETENLCTBO O pErncTpauvmn




[locnepncreusa paboTbl

MO He aTTeCToOBaHHbLIM MeToAMKaM (MeToAam)
g@UHaHcoBasi 0mMeeMmcmeeHHOCMb
nabopamopuu 8 AorosiHeHUe K Ux gouHaHcosou
omeemcmeeHHocmu coasniacHo 421-O3

@edeparibHbIlU 3aKkoH Poccutickou Pedepauuu om 18 urons 2011 e. N 237-
@3 "O sHeceHuu usmeHeHul 8 Kodekc Poccutickou ®edepauyuu 0b
adOMuHUCmMpamueHbIX rpasoHapyweHUsIxX
Cmambs 19.19. HapyweHue 3akoHoOameriscmea 06 obecriedeHuUuU
eoduHcmea usmepeHul

1. HapylweHue 3akoHogaTtenbcTBa 06 obecrneyveHnn eauHCTBa
N3MEPEHNN B YaCTN BbINMOJIHEHNA U3MEPEHUN, OTHOCSLLNXCH
K cdoepe rocyaapCTBEHHOIro perynnpoBaHus obecnevyeHus
eJNHCTBa n3amepeHuin, 6e3 npuMeHeHnUs aTTeCToBaHHbIX
MeTOAMUK (MeToaoB) USMEPEHUN, BrieYET HaNoXeEHME
aAMWHUCTPATUBHOIO WTpaga

Ha OOMMKHOCTHBIX NUL, B pasmMepe
OT ABaAuaTyu TbICAY OO0 NATUAECATU ThIiCAY pyonen
Ha OPUONYECKUX NNLL —
OT NATUAECATU ThbICAY OO0 CTa ThIiCAY pyo




CocCTOosiHMe C MeTpoSsiorn4eCcKou
atrectaumen meToauK UsmepeHuu

3a Bpems, npoLlieliee ¢ MOMEHTa Bbixoga [lpukasa
1034 (ceHTa60pb 2011 roga) He npoun3oLwsio
HUKaKOro Ka4eCtBeHHOro N3ameHeHus B
COCTOSIHUM C aTTecTauuen MmeToamkKk naMmepeHumn
(B 0CODEHHOCTN N0 PN3NYECKMM hakTopam
NpPOn3BOACTBEHHOW Cpebl)

HeT HUKaKnx nogBuXXekK B 3TON obflactu U B
HacTosLWeMm




lnaHnpyembie MUHTPpYyAOM
NyTWn peLlieHns npobnemol

llpoekT PeaepanbHoOro 3akoHa (ID npoekrta: 00/03-15456/05-14/28-9-6)
“O BHeceHun usMmeHeHuU B 3aKoH "O cneunanbLHON OLEHKe YCNOBUMN
Tpyaa"):

Cratbio 27 426-P3 AONONHUTL YacTbiO ceabMOU crieayroLliero
coaepXaHwus:

«/. Mpn npoBeaeHnn nccnegoBaHUn (MCNbITaHNN) U USMEPEHUN
BpeAHbIX U (M) onacHbIX MPOM3BOACTBEHHbIX (PAaKTOPOB AONyCKaeTcs
NnpUMeHeHue MeToAoB MccredoBaHNW (UCNbITAHUA) U MeTOAUK
(MeTOAOB) N3MepeHUNn, AoNyLEeHHbIX K NPUMEHEeHUI0 B nopsagke,
yCTaHOBMEHHOM A0 AHA BCTynsieHua B cuny ®eaepanbHOro 3akoHa
oT 26 noHA 2008 r. Ne 102-d3 «O6 obecneyeHUn eguUHCTBA
U3MepeHnn», B TOM Yncre yTeepXaeHHbIX deaeparnbHbiM OpraHom
NCMNOSTHUTENBHOM BNACTU, OCYLLECTBNAWMM PYHKLNU NO OKa3aHUIO
rocydapCTBEHHbIX YCNyr, ynpaBfeHnio rocygapCcTBeHHbIM UMYLLLECTBOM B
cpepe TEXHMYECKOro perynmpoBaHus n obecrneyveHns eanHcTea
N3MepeHnn, u egepanbHbIM OpraHoM UCMONHUTENBHOW BaCTy,
OCYLLUECTBAILWNM DYHKLMN MO pa3paboTke N YTBEPXKOAEHUIO
rocy4apCTBEHHbIX CaHUTaPHO-3NNAEMUOSIOTMYECKUX NpaBusl K
MMrMeHNYeCcKNX HopmMaTMBOB, 0e3 NpoBeAeHUA UX aTTecTauuu.
ATTecTtauus yKasaHHbIX B HacTosILEen YacT MeToAoB UuccrieaoBaHUN
(vcnbiTaHM) 1 MeTOAUK (METOAOB) NU3MEPEHUN AOJKHA ObITh
3aBeplieHa He no3gHee 31 gekabpsa 2020 r.».



WYUHA, MO KOTOPOU NIIaHUPYEMbIU MPOEKT

U3MeHeHus 3akoHa "o COYT" He pewnT Ao
KOHL|a BONpPOC Mo NpaBoOMepHOCTU

UCMNOJIb30BaHUSA He aTTeCTOBaHHbIX MeTOAMUK

Bce geno B Tom, 4TO namepeHus B npouecce COYT — aTo
U3MepeHus, KOTopble BbIMNONHAKOTCA "npu nposedeHuu
pabom no obecrieyeHuro 6e3onacHbIX ycr108Ull U OXPaHbI
mpyda". A Takue namepeHus nonagaroT nog AemcTteue
Apyroro 3akoHa — 3akoHa "O6 obecrneyeHuu eduHcmea
usmepeHuu” (Ne 102 ®3)

CornacHo yactu 3 ctatbu 1 3akoHa "Ob6 obecneveHumn
eQVHCTBa N3MEPEHNN" Ha 3TN n3MmepeHunsa — ("usmepeHus npu
npoeedeHuu pabom no obecne4yeHuro 6e3onacHsbIx ycroeul
u oxpaHbl mpyoa") pacnpoctpaHsaeTcsa cepa
rocygapcTtBeHHOro obecne4yeHus eAUHCTBA U3MEPEHUN 1,
cnegoBaTenbHO, OHM AOMKHbI BbINOJIHATHLCSA NO
aTTeCTOBaHHbLIM MeToAMKaM, Kak 3TOro TpedyoT HOpMbI CTaTbu
5 3akoHa "Ob obecnevyeHnn eguHCTBa N3MEPEHNN" BHE
3aBUCUMOCTU OT TOro, YTo HanucaHo o6 3ToM B 3aKoHe "
COYT".




w Haunboonee ontumanbHbIN
Ha HacTosiLlee BpeMs
NyTb peLueHnsa npoodriemsl

e Hanbonee ontumarnbHbI HA HACTOALLNNA MOMEHT
BapuaHT peLleHna CyLLecTBYoLEeN nepen
ncnbltTaternbHbIMY NabopatopnusamMmn Nnpodbrembl —
rnepexopn oT He aTTeCToBaHHbIX METOOAUK He
npsmbix namepeHun (CanlluH, MY, TOCT) «
MeToAuKaM NPAMbIX USMEePEeHUN, BHECEHHLIX B
aKcniyataunoHHYK OOKYMEHTaUUo Ha
Mcrnonb3yemMble cpeacTBa N3MepeHun.

« CornacHo 3a|<0Ha "Ob obecreyeHnn egnHCTBA
n3amepeHnn” (ctatbs. 5 N.1) MeToAnKU NPAMBIX
N3MepeHnn c NPUMEHEHNEM CPEACTB U3MEPEHUN
YTBEPXKOEHHOIO TUMNa He noanexar
MeTpPONOrM4ecKoun atrectauum




w BO3MOXHble BapuaHTbl 3anNUCuU MeToAuK
(MeTOoOOB) U3MepeHUN B
JKcnsnyatTauMoOHHOU AOKYMeHTauMn Ha
cpeacTtBa U3MEpPEeHUn

« C coBcem He obs3artenbHO, 4TOObI COOTBETCTBYHOLLME
NYHKTbI (UNW pasgernsl) B 3KkcniyaTauMoHHON OOKYMeEHTauun
Ha Npndop HasbiBanucb "Metoabl" unu "MetToankn”.

« CornacHo nyHkty 11 ctatbm 2 3akoHa "ObO obecne4veHuu
egunHcTea usmepeHnn": "Metoauka (meton) UsmepeHuU -
COBOKYMHOCTb KOHKPETHO ONUCaHHbIX onepauun,
BbINOSIHEHUE KOTOPbLIX obecnevymBaeT nosiy4YeHue
pe3ynbTaToB n3MepeHunmn C yCTaHOBMEHHbIMU
nokKkasaTtensMu TOYHOCTU".

« Tak 4TtO, B MNPOTOKOMAx MOrYT YyKasbiBaTbCA MYHKTHI
aKcnnyaTauMoHHOW OOKYMEHTauMm U C WUHbIM Ha3BaHUEM.
[nmaBHOe, He Has3BaHWe. [naBHOe - codepXaH
KOHKpEeTHOe onucaHue onepauunm nNo  BbINOSIH
N3MEPEHUN.




MeToaoukn namepeHun,
n3noxeHHble B NOCTax

e CornacHo N'OCT P 8.563-2009 I'CU. «MeToauku
(MeTOoabl) U3MepeHun», CtaHaapThbl,
coaep)kalune Mmetoabl USMepPEeHNN, OOIMKHbI

coAepXxatb TOJIbKO aTTeCTOBaHHbIe METOANKN
namepeHnn (nyHkt 7.1 TOCT P 8.563-2009 TCW)

e Taknm obpasom, HEABHO Nogpa3yMeBaETCS:
ecnn metogmka namepenuns nanoxeHa s FOCTe,
TO OHa sABNsieTcHa obA3aTenbHO aTTECTOBAHHON W,
Ka3anocb bbl, yooBneTBopseT TpedboBaHUAM
yacTtn 4 ctaten 12 3akoHa "O COYT"



=

e CornacHo ctatbe 5 3akoHa "ObO obecnevyeHun eOuHCTBA
n3amMepeHnn" cBegeHnss 00 aTTecToBaHHbIX MeTOoAUKax
(MeTogax) wusmepeHun nepepatoTca B  PegeparnbHbIn
MHopMaLMOHHbIM poHA. Ho B PoHOe HET MHPopmaLuUn
HMU 06 ogHon meTtoauke NOCTa. a n B camux NOCTax Ha
MEeToAbl NU3MEPEHNN He coOdepXuUTca MHdopmaLumnm o ToMm,
yTo metoaukn atnx FOCToB 3apernctpupoBaHbl B PoHAe.

Cutyauunsa c atrectauvemu
metToauk NIOCTosB

« Takmm obpasom, metoankn OCToB XOTb U CYUTAIOTCS
aTTeCTOBaHHbIMX, HO MX aTTecTauud npoBedeHa (ecnu
npoBefeHa) C HapylweHMemM nopsigka, YCTaHOBJIEHHOrO
3aKoHOOaTEeNNbCTBOM Poccumnckon depepaymu 0]0)
obecnevyeHnn eguHcTBa namepeHnn. C HapyLleHUemM TOro
nopsgka artrectaummM MeToauK, KOTOpbIA YCTaHOBIIEH B
ctratbe 12 3akoHa "O COYT"ana meToauk, UCMNOosb3yEeMbIX

npun COYT. I




3aKOHHbI 11 He aTTecTOBaHHbIE
Mmetoaukm MYK un CaHlluH ?

HWKTO He CTaBUT NoA COMHEeHMe 3aKOHHOCTb He
aTTeCTOBAaHHbIX MEeTOAUK U3MEepPEeHUU,
N3MNoXeHHbIX B pa3nnyHbix MYK n CaHllnH.
MeToauku atn yteepxaeHbl. OHu
3apermcrtpupoBaHbl B MuHiocTe.

He aTTecTOBaHHblIe MEeTOAUKU 3aKOHHDI.

He3aKOHHO MHOEe — He3aKOHHO UCMNOJSIb30BaHUe
3TUX MEeTOAMUK UCNbITaTeNIbHbIMU
nabopartopusiMm Toraa, korga riabopartopus
NpUMeEHSET UX Npu NPoBeageHUN N3MEPEHUN,
nonagaroLmx nog cgepy rocyaapCTrBEHHOro
perynupoBaHusa obecnevyeHusa eauHCTBa M3SMEPEHUN



HoaHC naTHaguaTbIv

U3MEepPEHNN INTIEKTPOMArHUTHbIX NOJiIen U U3NYYEeHUNn
Had KaKUX BbICOTaX OT NOBEpPXHOCTU 3eMIIUN
HY)>XHO BbINOMHATbL namepeHmna IMI

B Kakux To4kax (Ha Kakou BbICOTE OT NOBEPXHOCTHU
3eMJSI1) He0OBXO0ANMO BbIMNONHATL N3MEPEHUE
SNEKTPUYECKNX N MArHUTHLIX MNOJSIEN NpwU
npoBegeHnn COYT n 4yTo Nnucatb B NPOTOKON?

Bonpoc He TaK NPOCT, KaK MOXeT
NnoKa3aTbCsA Ha nepBbIu B3rnsag.

Ecnun BbINONMHATbL U3MepeHns B TOYKaX,
yKka3aHHbIX B CaHlluH 1191-03, 1o aT1o byaer
O3Ha4yaTb, YTO NnabopaTopua BbINOJIHAET
U3MepeHUus No He aTTeCToBaHHOU MeTOAUKE CO
BCEeMU BbITEKaKOLWMMU OTClo4a nocrneacTBUAMMU
Nnpuv pasnnYHbIX NPETEH3UOHHbIX
pa3buparenbcTBax



@ BO3MOXHble BapUaHThbI
rPamMoOTHOro peweHnus NnpoodriemMbl

« BapuaHT nepBbIN: NPOBECTN HEMPEPLIBHbLIN (MO
NPOCTPAHCTBY) KOHTPOJSIb BO BCEX TOYKaxX paboyero
MecTa, 3adouKkcmpoBaB MakcumanbHoe 3HadeHne SMI1 u

3anucaB B NPOTOKoNe pasy tmna. «Mecmo 8birnosiHeHusi
Uu3MepeHuUU - MeECMO 803MOXXKHO20 pacriosioxXeHus pabomHuka
rpu 8bINOJSIHEHUU MeXHOosI02U4ecKuUxX orepauyuu ¢ pukcayueu 8
MPOMOKOJsie MakcumMasibHO20 U3 U3MepPeHHbIX 3HavYeHUU
KOHMpOJiupyemMoz0o rnapamempa..»

[1pn aTOM Lenecoobpas3Ho ykasaTb kKoopanHaTy (BbICOTY)
TOYKM, AN KoTopoun ypoBHM SMIT BHECEHLI B MPOTOKOI]

« BapwumaHT BTOpPOM: NPOBECTU N3MEPEHNE B TOUKAX,
ykasaHHbIX B CaHllnH 1191-03, a Takke elle B O4HOU
TOuKe, rae yposeHb OMI1 makcumarieH ¢ ykasaHue B
NPOTOKOJ1e KOOPANHAT 3TOMN TOYUKMU




I0aHC LWecTHaauaTbIn

€pPeHUM NIeKTPOMArHUTHbIX NOJIen N N3Ny4YeHUn
(MeTpornornyeckoe obecnevyeHue)

HroaHCbI BbIOOpa
COOTBETCTBYHLLMX CpeacTB U3MEepeHun
3NIeKTPOMArHUTHbIX NOSIen U N3Ny4YeHUn
ANA yaoBreTBoOpeHunsa TpeboBaHnn
3akoHa "O cneumanbHOU OLEHKEe
ycnoBuu Tpyaa" (426-03)




Dyemasi ucnbitatenbHasa 6asa UJl
B YaCTM 3J1.MarHUTHbIX Nnosien
Anga gonycka K gedatenbsHocTtu no APM

TpeboBaHusa K ATTECTYIOLLUM
opraHusauunam cornacHo npukasa M3CP ot
01.04. 2010 Ne 205H):

- Hannuue y opraHnsaumm nabopatopuu,
N3MEPSAIOLLIEN INTIEKTPOMArHUTHbLIE NOMS U
N3ny4vyeHus pasnnuyHoun npupoabl




AN

AN

Tpebyemasa ucnbitatenbHasa 6asa UJI
B YaCcTu 3J51.MarHUTHbIX Norieun
Ana gonycka K geatenbHocty no COYT

TpeboBaHusa K opraHusauusam, nposogsawnm COYT
corfiacHo Yyactu 2 ctatbu 19 426-03:

Hanuune y opraHnsaunmn nabopartopumn, Kotopas
akKKpegutToBaHHa Ha namepeHua napamertpos IMI,
yKa3aHHbIX B YacTtu 3 ctatbu 13 426-®3, a UMEHHO:

Hanpsi»xeHHocmu anekmpudeckoz20o nosisa npomyacmomsi 50 ['u;
HanpsixeHHocmu ma2HUMHo20 norsisa npomyacmomsi 80 'u;
HanpsixxeHHOCmMu arnnekmpocmamu4ecKo_20 r10oJis;
HanpsixxeHHOCcmMu nocmosiHHoO20 Ma2HUMHOR20 [0S,

Hanps»xeHHoCcmMu arieKmpu4ecKo20 roJsis 31eKmpomMagHUMmHbIX
u3siydeHul paduo4yacmomHo20 duaria3oHa;

Hanpsi>xeHHocmu mMagHUmHOo20 oJsis 3/1IeKmpomMagHUMHbIX
ussy4deHul paduo4acmomHo20 ouaria3oHa;



epsemMble napameTpbl IMI
B pagno4acToOTHOM Anana3oHe

(CanlMuH 2.2.4.1191-03)

aACTOTHbIN

noaavnasoH

Pagno4acToTHOro
ananasoHa

U3mepsaeMbin napameTp
3NIeKTPOMAarHUTHOro nons (M3ny4yeHus)

10 klMy- 30 klMy,

30 kf'uy—3 My

3-30MId

30 - 50 My

50 — 300 MI'y

300 MMy - 300 N

HanpsikeHHoCcTb | Hanpsi:keHHoOCTb | lnoTHOCTbL
3rIeKTpUYecKoro MarHUTHOro NnoToKa
nons nons 3Hepruu




BaXHbIn BbIBOA,
crieayroLwmmn n3 hopmMyriupoBKu
TpeboBaHUU K U3aMepAeMbIM
napametTpam IMI1, ykazaHHbIM
B yactu 3 ctatbu 13 426-03

(41

« [Ina ponycka K oeAaTesribHOCTU MO NpoBeAeHUI0
COYT (ansa BxoxaeHusa B Peectp MuHTpyAaa)
cornacHo tpeb6oBaHuu 426-®3 nocTaTO4YHO UMETb
NpUOOpPHY0 6a3y n ObITb aKKpeaAUTOBaAHHbLIM MO
3NIEKTPOMArHUTHbIM MONAM U U3NTYYEeHUSM BCero
nuub Ao Yactotbl 300 MI'y (mam, 20e usmepsemcsa
HARDANCCHHOCMb IJIEKMPUUHECKO20 U MACHUMHO20 nwm)

AKKpeauTauumsa Ha namepeHume IMI1 ¢ yacTtotamu
Bbiwe 300 MMy (anana3oH 300 MMy — 300 I'Tw) wn
Hanuuue B UJ1 npubopos ana namepeHna IMI1
AAaHHOro AMana3oHa 4YacToT AN BXOXAeHUs B
peectp MuHnTtpyna HE TPEBYETCHA.




BmMmecTe ¢ Tem, criegyeT MMeTb B BUAY:
Ana peanbHou pa6oTtbl no COYT
Heobxoanma akKkpeauTauma u
npunbopHasa 6a3a Anana3oHa 4YacToT
300 MMy —300 Ty

Bo nepBbIX, YacTOTHbIN Anana3oH 300 MIMu-300 My
npucytcteyeT B [punoxenun 17 Metoankun nposeneHus
cneunanbHOU OLLeHKU YCITOBUN TPYAa;

Bo BTOpbIX, TeXHU4YECKMe cpeactBa, cosgarowme IMI1 c
yactotamu Bbiwe 300 My nmetroTcs peanbHO Ha pabouux
MecTax (BnnoTb Ao 4yacrtot 75-110 I'Ty) n konnyecTBO UX
NOCTOSAHHO pacTeT B CBAA3U C OYypHbIM pa3BUTUEM B
HacTosiwee BpemMsl pagmoriokaumm, uHopMaLunOHHbIX
TeXHONMOrMn u cpeacTB CBSA3MU.

Crnipago4Hasi UHghopMauusi o 803MOXKHbLIM UCMOYHUKaM
a5ieKmpomMazHUMHbIX riosied eriyioms 0o Yyacmom 110 Ty
cooepxxumces 8 Mamepuariax 0aHHoU fekyuu



CocTosiHue ¢ NpUbOpPHbLIM

obecneyeHnem AmanasoHa

oT 300 M’y oo 300 '

[nanasoH 300 My — 95 'y, obecneveH
cpegcrteamMv UsamMepeHun NONMHOCTLIO
(mnpubop M3-42, I'ocpeecmp Ne 61524-15).

B nnana3oHe 95Ty -170 'y nmetrotcs
OTEeYeCTBEHHbIE CpeiCTBA UBMEPEHUN, HO OHU
He npurogHbl A5 U3BMEPEHUN HA pabo4vnX
MecTax

B ananasoHe 170 'y - 300 NMu nmerotca nuilb
3apyobexxHble cpeacTsa M3MePEHUN, HO OHU
TaKXe He npuroaHbl Ans U3MEPEHNN Ha
paboymnx mecrax




epsiemblie napameTtpbl IMI
paaunovyactoTtHomMm auvana3oHe 10kly -300 Mi 'y

(CanllviH 2.2.4.1191-03)

aCTOTHbIN U3mepsaeMbin napameTp

noaaunasoH 3NIeKTPOMAarHUTHOro nons (M3ny4yeHus)
ERRREEICTOTHOTO HanpsikeHHoCcTb | Hanpsi:keHHoOCTb | lnoTHOCTbL
Ananas3oHa aNeKTPUYeCcKoro MarHMTHOro noToka
nons nons 3Hepruu

10 klMy- 30 klMy,
30 kf'uy—3 My

3-30MId

30 - 50 My
50 — 300 MI'y




Kak ObITb, ecnu B nabopartopum
OTCYTCTBYIOT Npuodopbl
ANA N3MepeHus B KAKOM-TO U3
nogananasoHOB pagno4YacToOTHOrO
ananasoHa 10 kI'y — 300 My
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* [lpu oTcyTcTBUM B nadbopartopum npmndbopa Ana UsMepeHuns B
KakomM-nimbo HopMupyemMoM pagmo4actToTHOM nogananasoHe
MOXHO UCNOSIb30BaTb NPUOOpPLI, UMetoLmne bonee LWNPOKNUN
YaCTOTHbIN AMana3oH U3MEePEeHUN 1 Npu 3TOM MOSHOCTLIO
nepeKkpbiBalOLLMNA N3MEPAEMBbIN.

« Tak, Hanpumep, NPUOOPOM C NOSIOCON HAaCTOT USMEPEHUN 2
KI'u-400 kl'y, MoXxxHO namepaTb IAMI1 pagnoyacTtoTHOro
noaauwanasoHa 10-30 kl'y, HO ...... eCcTb HraHchbI (!!!)

 HrwaHc, BNMUAKWUN HA KOPPEKTHOCTb M3MEepPEeHUN U OLIeHKHU
pe3ynbTaTta — npucyTcTeue (Ufin OTCYyTCTBUE) NCTOYHUKOB
AMI1 ¢ yacToTamMun, OTNNYHbLIMU OT YaCTOT U3MEPSAEMOro
paguo4YacToTHOro nogananasoHa, Ho nonagaroLwmux B NoOsiocy
4acTOT U3MEepPEHNN UCNosib3yemMoro npmuodopa




Cutyauusa nepBas:

W‘ 4
Ha U3amMepseMoM O0bLEeKTe OTCYTCTBYIOT
IMI1 c yacToTamun, OTNNYHLIMU OT YACTOT

oueHnBaemMoro 4aCtoTHoro Amana3oHa

 Ecnu no pesynbtatam nageHTudukaumum yctaHoBMEHO, YTO
Ha obcnegyemom pabovyem MecTe NOTeHUUaribHO MOryT
npucytcreoBatb OMI1 TonNbLKO 0QHOro N3 HOpMUpPyeMbIX
nogananasoHoB paanodyacTtoTHoro ananasoHa 10 klu- 300
MI'L, TO HET HUKaKUX NMPOTUBOMNOKa3aHUN AnA
MCNONMb30BaHUA NPU N3MepeHnsax NnpubopoB ¢ bornee
LULMPOKUM HYAaCTOTHbIM AMaNa3oOHOM U3MeEpPEeHUun

- Ha goctoBepHOCTb pe3ynbTaTa U Ha NOrpeLWwHoOCTb
N3MEPEHUA YPOBHSA 3NEKTPOMArHUTHOro Nonsi NpUMMeHeHue
npundopa c 6onee WMPOKMM YaCTOTHbIM ANana3oHOM
U3MepeHnn B 3TOM Crly4yae He CKaXeTCs.




Cutyauusa BTopas:
- Ha usmepsieMom ob6bLekTe npucyrtcTeyrotT AMIM ¢
4aCToTaMiU, OTJIIMYHLIMU OT 4AaCTOT OLUEeHNBaAeMoro
HaCTOTHOIro Anana3oHa v nonagavowme npm 3STOM B
NMOSsIOCY 4YacToT usamepeHuun ncnonob3yemoro CU

 Ecnu no pesynbtatam nageHTudukaumum yctaHoBMEHO, YTO
Ha obcnegyemom paboyem Mecte NOTeHUUanbHO MOryT
npucytcreoBaTtb IMI1 ¢ YacToTamMn U3 HECKONbKUX
HOpMUpYeMbIX noganana3oHoOB PagMo4acToOTHOIO
avana3soHa, TO NPy UCnosib3oBaHMN NpuUodopoB c bornee
LULMPOKUM YaCTOTHbIM AMAaNa3OHOM U3MEpPEeHUH
BO3MOXHbI OLULMOKU B U3MEpPEeHUsX: npudop oyaer
NoKa3biBaTb pe3yrnbTarT, NpeBbIaloLWmnn peanbHy
Benn4unHy OMI1 B KOHTpONMpyemMom 4YaCTOTHOM
nogavana3soHe

« B aTom cnyvae pe3ynbTtaT U3MepeHnsi MOXXHO
ncnonb3oBaTh AN YCTAaHOBJIEHUS Krnacca yCcroBUi
TpyAa TONbKO B TOM Cllyyae, ecrii U3aMepeHHoe
npubopomM 3HaYeHMe HUXe npeaenbHO AoNyCcTr




@ OcobeHHOCTH

oueHku IMI1

e Hy’>XHO NOMHUTb, YTO COrnacHoO NyHKTy 2.3
CaHllnH 2.2.4.1191-03 obecneyvyeHune 3anThbl
rnepcoHana, npogeccrnoHanbHO He CBA3aHHOIO C
aKcnnyaTaunen n obcnyxmBaHMeM UCTOYHUKOB
OMI1, ocyliecTBnsgeTcs B COOTBETCTBUN C
TpeboBaHUAMU FTMITMEeHNYeCKUX HOPMaTUBOB
IMI1, ycTaHOBNEHHbIX AN HaceneHus.

* F'urneHn4yecKkmne HopmaTBbI AN HAaCeJsleHUs:
CaHllvH 2.1.2.2645 -10 « CaHumapHo-
anudemuorioaudeckue mpebosaHuUs K ycrioeusim
MpoXKUBaHUS 8 XKUJlbiX 30aHUSX U NMomMeuweHUsX>




OcobeHHOCTH
YyCTaHOBJI€HMA KNacca
ycnoBuu Tpyaa no SMI

* [yHKT 63 MeToankm COYT:
[lpy ogHOBpPEMEeHHOM UIu nocrieaoBaTeNIbHOM
npeodbiBaHUU paboTHMKA B TEYEHME CMEHBI B YCIOBUAX
BO3OENCTBUSA HECKOSIbKUX 3NMEKTPOMAarHUTHbIX MONeu u
N3JTy4eHUN OT TEXHONOrMYEeCKoro obopyagoBaHus, ans
KOTOPbIX YCTaHOBMNEHbI pa3Hble MNAY, knacc (noaknacc)
yCIroBUM Tpyda yCcTaHaBsfIMBaeTCA NO nokKasaTtento, Ans
KOTOpOro onpeagerieHa Hambonee BbICOKasi CTeNeHb
BpeaHOCTM.

* [lpn atom npeBbiweHue MNOY AByx n bonee
oLeHuBaeMbIX NnokKa3arenen, OTHECEHHbIX K OAHOU U TOW
XK€ cTeneHun BpeaHOCTH, NOoBLILLAET Kracc (noaknace)
YyCIIOBMW Tpyda Ha O4HY CTeneHb.



OwunobkKa

B Kputepusax oueHku 9MI1
Metoaunku COYT

B npunoxenunn 17 Kk Metognke COYT owumnb04HO
yKasaHo, YTo Ansa aunanasoHa 4actoT 10-30 kl'y
oueHka nget no lNAY 3aHepreTU4eCKOU 3KCNO3NLUMN,
BMECTE C TEM, HOPMaA Ha 3HepPreTUYecKyro
3KCNO3MLUMIO ANnA OaHHOro Auarna3soHa 4acTtoT
OTCyTCTBYeT

[MpeanaraeTca KOHKpeTHasi 3annucb B NPOTOKOI:

«B cesi3u c omcymcmaeue HopMbl Ha 1Y
3Hep2emu4YecKoU 3Kcno3uyuu 0715 duaria3oHa Yyacmom
0,01 — 0,03 Mly Ha ocHosaHUuU cmampbu 3 3akoHa «O
crieyuasisHoU oUeHKe ycriosul mpyoda» oUyeHKa
npoeedeHa no Y Hanpsi»xeHHocmu
3JIeKmpuU4YeCcKo20 U Ma2HUMHOR20 10Jisl 8
3agucumMocmu om epeMeHU 8o030eucmeus 3a CMeHy»
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Brnnauue SMI1 Ha yenoBeka

* MeponpuaTusa no 3awuTte u
HopManu3auum ycrnoBuu Tpyaa

ColepxxaHue bonbuwel Yacmu criaido8 OaHHO20 pa3soesia —
UHopmayusi u3 delicmeyrowux 8 Hacmosiujee epemMsi
HOpMamueHbIX AOKyMeHmMoas, siesisiroujasicss omeemamu
mecmoaeble 80rpockl rnpu ducmaHyUuoOHHOM mecmupos8
KaHOuOamoe 8 3Kcrepmeai.




BnuaHue SMI

Ha opraHM3m 4yenoBeka
(«obLIENPUMHATAA» TOYKA 3PEHUSA)

Bo3gencreume 3fIeKTpNYeCKUX TOKOB NMPOMbILLUSIEHHOU
yactoTtbl 50 I'y:- yxyaweHne namaTun; NoBbiLLEHHas
YTOMNAEMOCTb, pa3apaXxuUTesibHOCTb, HapyLleHNe cHa

Bo3gencrBue aneKTPOMarHMTHbIX Noneun
paauo4YacToTHOro AunanasoHa: rosiopHas 6onb,
NOBbILLEHHAA YTOMMNAEMOCTb, USBMEHEHNE apTepuasribHOro
NaBneHns, HEPBHO-NMCUXUYECKNE PaCCTPOUCTBA, a TakkKe
MOryT HabogaTbCs BbiNageHMe BOMOC, NTIOMKOCTb
HOITeN, CHMXKEHME Beca

Beayliee MecTo B KIIMHUYECKON KapTUHE 3aboneBaHuns
npn Bo3gencteumn Ml 3aHMMaOT PYHKUMOHaNbHbIE
N3MEHEHNA LUeHTparbHOW HEPBHOU CUCTEMBI U CEPAEYHO-
COCYyOUCTOW CUCTEMbI YENOBEKA



BnusaHue SMI

Had OPraHN3m 4eJsioBekKa
(odbuumanbHbIN JOKYMEHT)

MP 2.1.10.0061-12
«OLeHKa pucka ansa 3gopoBbs HacereHns
Npu BO3OEUCTBUN NEepPeEMEHHbIX
anekTpomarHuTHblx nonen (go 300 I'Tu) B
YCINOBUSAX HAaceNneHHbIX MeCcT»
(6eeOeHbI 8 Oeticmeaue ¢ 13.04.2012 2.)




MapameTpbi IMI
DT KOTOPbIX 3aBUCUT I EKT
Bo3geuncteua IMI
Ha YenoBekKa

* HY)XHO NOMHUTbL, YTO 3PAEKT BO3OAENUCTBUS
OMI1 Ha YenoBeka 3aBUCUT NPaKTUYECKU OT
BCEX PU3NYECKMX NapamMeTPOB,
XapaKkTepusyoLmnx anekTpoMarHuTHoe norsne
(3neKkTpoMarHUTHoOe N3ryvyeHune):

v OmanasoHa 4acTorT;

v' MHTEHCMBHOCTU N NPOAOITKUTENBHOCTHU
BO30ENCTBUS;
Xapakrepa nany4vyeHus (an.marH. nosns);

v pexunma BO3JeNCTBUS;




Meponpuartusa no 3awurte
OT 3JIEKTPOMArHUTHbLIX NOJIEU
N N3Ny4YeHnwu

B oOuiem, cyLecTtByOT HECKOJNIbKO BUAOB
(cnocoboB) TexHn4yeckon 3awnTtbl IMII

JKpaHupoBka OMI1 (otpaxeHne IOMI1 nnu nokannsauyus
OMI1 3a cyeT 9KpaHOB, T.€. CHMKEHNE MOLLHOCTU
NCTOYHUKA)

NMornoweHue M1

NMpaBunbHasa akcnnyaTauma odbopygoBaHUS
(3a3emneHne n np.)

UameHeHue cTpykTypbl DMl - MUHUMU3aUKNA YPOBHSA
AMI1 B 30He pacnonoXxeHusi paboTHUKa

3almTa paccTossHMeM - yBerimiyeHue paccTossHus [0
nctovHuka IMI1. Cnocob naubonee s¢pgpexmusen, koeoa
unmencusnocmo IMII pezxo cnadaem npu yoaieHuu oni
UCMOYHUKA (KO20a OHA 0OpamHO NPONOPUUOHANbHA KEAOPANLY
unu Kyoy paccmosiHus 00 UCMOYHUKA)



IlocTOSsHHOEe MarHUTHoe none
MeponpuaTua no 3awuTe

JKpPaHUPOBKA 3aMKHYTbIMU 3KpaHaMu 13
NIerko HamarHm4mBatoLmnxcss matepuanamu. Npu
9TOM CUSIOBbIE FIMHUM MArHUTHOIO NOMS
3aMblIKalOTCSl BHYTPU 3KpaHa, TEM CaMbIM
NpoOuUCXOoaNT Nokanusauus MarHMTHOro rons B
9KpaHe 6e3 cyLEeCcTBEHHOro pacrnpoCcTpaHeHUS
BOBHE

YBenu4yeHue pacctosiHuss 0o uctodHuka SMIT.

[1aHHbIV crnocob adhdpekTUBEH A1l MOCTOAHHOIO
MarHMTHOro Nosisi B CBSA3U C TEM, YTO OHO OYEHb
PE3KO CHUXaEeTCH Npu yaaneHnm oT UCTOYHUKA.



[locTOSiHHOE 3neKTpu4vyeckKkoe none
MeponpuaTUA Nno 3aLuTe

JKpaHUPOBKa XOpOLUO NpoBoOAALLMMU
3KpaHamMu 3a3eMJIeHHbIMU (3KpaHaMu 13
MaTepuanoB C HU3KUM COMNPOTUBIIEHNEM)

Kak BapuaHT aKpaHUPOBKU — UCMOSb30BaHNE
cneunanbHOM 3alUUTHOU oaeXAabl U3
SNEeKTPOoNpoBOAsILLEro MaTepuana

B obounx cnyyasix MexaHu3m 3alluTbl COCTOUT B
TOM, YTO CUITOBbIE NIMHUN SNEKTPUYECKOro Nons
NTOKanm3yTcAa Ha MOBEPXHOCTU 3KpaHa W He
MPOHUKAIOT B 30HY pacnofioXeHnsa paboTHMKa



JrieKTpnu4yeckKoe nore
npomyactoTtbl 50 'y
MeponpuAaTUAa No 3awuTe

JKpaHUPOBKA XOPOLLO NMpOoBOASALLMMMU
3a3eMJIeHHbIMM arieMeHTamMmn (aKpaHamu,
CUCTEMaMM TPOCOB, LLIUTKAMU, KO3blpbKaMu)

3asemMrieHue KoprnycoB N NHbIX 3NTIEMEHTOB
obopynoBaHUA

N3meHeHUue CTPYKTYpPbI 3NEKTPUYECKOro Nong,
co3gaBaemMoro obopygoBaHMEM, U 3a CHET 3TOrO
MUHUMU3aumsa ypoeHA OMI1 B 30He
pacnosioXXeHnsa paboTHMKa



A€HEeHUe CTPYKTYpPbl INIeKTPUYeCKoro
nonsa npomyactbl 50 'y

Cetb220B *
(dasa)

AnekKTpo-
norpeburtensb

(Hynb)

CeTb 220 B * T

Cxema ycmpoticmea, obecrieqyusarouiez2o
HU3KUU ypOo8eHb 35IeKmpuyecKux roseu
ueneu rnumaHus anekmporiompebumerneu

N3-3a TOro, 4YTO CpeaHAA ToYKa BTOPUYHON OOMOTKU
TpaHcdopmaTopa coeauHeHa ¢ "Hyrnem", npoBoaa
ANEKTPONMTaHns, NOAXOASLLINE K AfIEKTponoTpedurte
U3ny4arT B npotuBodase. Tem cambiM B OKPYXK
NPOCTPaHCTBE U3JNTy4YeHUs1 3TUX NPOBOAOB MUT
KOMMEeHCUPYIOT APYr apyra




{eCKue cpencrsa AN CHUXEHUS
puYeckux nosnen npomyactrtbl 50 'y

Cornacywowue yctpouctea "LinknoH-350"
n «UunknoH-1000» npegHasHa4vyeHbl Ans
KomneHcauum rnonemn npomyactotbl 50 'L B
30HE PacnonoXeHnsa TEXHONOMMYECKOro U
ocduncHoro obopyanoBaHusi, KOMMbLIOTEPHOW
TEXHUKMN

[Mpn nogknovYeHumn
0bopyaoBaHUA K 3MEKTPO




MarHunTHoe none
npom4yacTtoTbl 50 'y
MeponpUATUA MO CHUXKEHUIO

EANHCTBEHHbIN 3 (PeKTUBHBLIN CrOCcoO
CHUXEeHUA — MUHUMN3aLUna MarHMTHOro
Nnosig, co3gaBaemMoro npoBoAHMKaMM
(kabenamm) ¢ TOKOM 3a CYET oNTUMM3aLIUK
NPOCTPAHCTBEHHOIO PACMNOSIOXKEHUA 3TUX
NPOBOAHNKOB (Kabenen) ansa NcKnYeHus
NPOCTPAHCTBEHHbLIX KOHTYPOB C TOKOM



MarHutHble nons

OT CUCTEMbI IJIEKTPONUTAHUA B MOMELLEHUMN
(MexaHu3Mbl BO3HUKHOBEHMUS)

l  MarHuTHbIe nongd
| co3naeT He TOK, a
SN NPOCTPaHCTBEHHAS
pamMKa C TOKOM

« «W/130bITOYHOE» 3a3eMrieHne, BbINOMMHEHHOE B
BUOE 3aMKHYTbIX KOHTYPOB, 3a3eMIIeHne
KOPMNYyCOB annapaTypbl HA 3NIEMEHTbI apMaTypbl
3[0aHNA MOXET ObITb MPUYMHON NOBbILLEHUS
MarHUTHbIX MOJSIEN B MOMELLLEHUAX




@ SnMUsiHMe 3a3eMIeHus
Ha YPOBEHb 3JIeKTPOMarHUTHbIX

noneuv

 Hann4yune 3azemneHuna (Mnun ero yny4ywieHue)
BCerga npMBoAUT K CHNUXKEHUIO 3NIeKTPUYECKNX

rnoneu

 Hanuuune 3azemneHuns (Unm ero ynydwieHue)
HUKOrga He NPUBOAUT K CHUXXEHUIO MarHUTHbIX
nonewn, a 3a4acTyto, NpUBOAUT K 0bpaTHOMY
3P eKTy — K yBerIM4eHUK0 MarHUTHbIX MNOJIEeU U
3a BO3HMKHOBEHNSA OOMNOJTHUTESIbHbBIX KOHTYPO
TOKaMW yTeyek




« CnpaBo4YHOE PYKOBOACTBO
«ObecneyveHune
9NEKTPOMarHMTHOM
besonacHocTy,
e YCTOWUNBOCTM paBoTbi 1
W bl sy == L 9NeKTpoOMarHUTHou
B peasibHbIX YCAOBHAX € IKCIUTYaTallHH C OBM e CTMM O CTM
KOMMNbOTEPHOU N OCPUCHOWU
TEXHUKN B pearnbHbIX
YCITIOBUSAX €€ JKcnnyaTauum»

* OriekKmpoHHas eepcus — Ha cmp
http://ciklon-pribor.ru/help/



€KTPOMarHuUTHbIe nons
)aAno4acTOTHOro AMana3oHa
CNoCcoObI 3KpaHMpoOBaHUe

JKpaHMpoBaHMe MeTaNINYECKUMN IKpaHaMn n
METanIn3npoBaHHbLIMWU NfeHKamMu, paboTaroWwmMmm Ha
oTpaxeHne SMIT

¢«  JKpaHuUpoOBaHUue paguonornowarLmMmm matepmanamm
(0O BbEMHBIMU U NNIEHOYHbIMK), paboTaloLwnMn Ha
nornoweHne OMIT

«  JKpaHuMpoBaHue pagno3aLLUTHbIMU CTEKITaMu




eKTPOMarHuTHble nons
ANOYACTOTHOroO AMana3oHa
MEpPOMNpPUATHS MO 3aLuTe

JKpaHupoBaHue NcTouyHnkoB OMIT
(paguonornoLwarLwLnuMm Unmn oTpaxaoLwmnmm
MaTepuanamm),

e OrpaHn4yeHune MOLLIHOCTN NCTOYHUKOB
 YBenunyeHwue paccTosiHms 0o NctodHnkoB SMI

 [lpumeHeHUe cpeacTe MHAMBUAYaANbHOW 3aLLMUTHI




MaTepunanbil,

OObIYHO NPUMEHAEMbIE

anga 3awuTbl (ans 3KpaHVIpOBKVI)U
OT ANIeKTPOMArHUTHbIX U3NTY4YEeHUN
Mepb, naTyHb

« ANIOMMHUKU K ero cnnasbl
 JluctoBas ctanb

CnocoObl U MeTOoAbI 3aLLUTHI
nepcoHana ot sosgeuncrtemna IMII
(0bobuweHue no HaripasrieHUsm)

 JKpaHuMpoOBaHUe
« OpraHusauus akcnnyartauum 35.yCTaHO
 [lpeoBapuT. U nepuoanvYeckue meno



elnanbHble TpeboBaHnAa no IMI
K cpeAcTtBamMm U3MepeHun npu
npoBeneHun COYT B mMeANLIMHCKUX

yypexpgeHnax cornacHo [pukasa

MuHTpynoa Ne 250H o1 24.04.2015 .

mpeboesaHusi No asieKmpomMacHUMHoOU
coemecmumocmu (OMC)




lNpuka3z MuHTpyna Poccum ot 24.04.2015 r. Ne 250H
06 ymeepoicoenuu ocobennocmert nPosedeHUs CNeYuaIbHOU
OYEHKU YCILOBUU MPYOa HA pAdOYUX MECMAax OnMOeNbHbIX
Kamez20puii MeOUYUHCKUX pabOMHUKO8 U NepedHs MEOUYUHCKOU
annapamypel (annapamos, npubopos, 06opy0osanus), Ha
HOPMATIbHOE PYHKYUOHUPOBAHUE KOMOPOU MO2YN OKA3bI8AMb
6030elcmeue cpeocmea UsMepenuti, UCOIb3yeMble 8 X00e
NPoBeOeHUs CNeYUAIbHOU OYEHKU YCA08ULL MP)YOa

TpeboeaHue nyHkma 4 lNpunoxxeHusi Ne 2 u
nyHkma 4 lNpuno)xeHusi Ne 3 lNpuka3a 250H:
[1pn npoBeaeHnn nccrnegosaHnn (UCMbITaHUN) U
N3MepeHnin BpeaHbIX U (UNKn) onacHbIX
NPOn3BOACTBEHHbLIX 0AaKTOPOB Ha pabo4vnx mecTtax
AOOMXHbI MPUMEHATbLCA CpeacTBa USMEPEHUMN,

COOTBETCTBYHOLIME TPeOOBaHNAM
3N1eKTPOMarHUTHOU COBMECTMMOCTM



Pabouune mecTa, Ha KOoTOpble

m pacnpocTpaHsieTca TpedboBaHue
npuka3sa Ne 250H B yactn 9MC

« Pabouue mecTa oTaeneHMn peaHUMaUuum;
« Pabouume mecTta oTaeneHUn MHTEHCUBHOMU Tepanuu;
« Paboune mecrta onepaunoOHHbLIX;

« Pabouue mecTta pabOTHMKOB, HENOCPEACTBEHHO OCYLLECTBAIOLWMNX
AWArHOCTUKY U Jfie4YeHne C UCNOoJib30BaHNEM:

- MporpamMmHoO-gMarHoCTUYECKMUX KOMIMEKCoB, Npnbopos Angd
JOYHKLMOHANbHOMN ANArHOCTUKU N KOHTPONS;

- NNnasmeHHbIX POTOMETPOB;

- AreKkTpokapauorpadgos, BekTopkapamorpados, dooHokapanorpadgos,
bannucTokapanorpados.;

- ObopynoBaHua cnnporpadgpum (amdpdysmomeTpun, KanHoorpadpun,
okcuremorpadgpun);

- ObopynoBaHMa ans anekTpoaHuedanorpadpum (peosHueddanorpadpun),
Muorpadumn, paanotTenemeTpun, anekTporactporpadumn);

- ObopynoBaHua nyyeBon Tepanuu, Tene-ramma Tepanun, peHTreHoTepanuu,
MMKPO31EKTPOBOSIHOBOW Tepanuu, yIibTPaBbiCOKOYACTOTHOM Tepanuu;

- AnnapaTtoB UCKYCCTBEHHOIO KpOBOODpaLLEeHUS;

- Pob0oTn3npoBaHHbIX XMPYPru4yeCKNX KOMIMIIEKCOB;

- QHOOBNOEOXNPYPrNYECKUX KOMIMIEKCOB;

- ObopynoBaHMa ans 3HOO0COHOorpadnyecknx nccrenoBaHumn;

- KOHboKanbHbIX MUKPOCKOIMOB.




@ YT0 Takoe:
IJJIeKTPOMarHuTHass COBMeCTUMOCTb ?

* B yacTun BO3OencTBUA 35IEKTPOMArHUTHLIX NOsen
CYLLEeCTBYHOT ABa NOHATUA:

v AnekmpomazHumHasi 6esonacHocmes;
v AnekmpomMa2HUmMHasi coemMecmumMocmae

o JDNEeKTpoOMarHMTHaA 6e3o0nacHoOCTb —
cdoepa Hallen NnoBceaHEBHOWU OEATENBLHOCTH,

XapakTepusyrowias Bo3gencTBMe TeXHUYECKUX CpeacTB
Ha YenoBekKa

° SHeKTpOMaFHI/ITHaﬂ COBMECTUMOCTD —
XapakTepusyeT Bo3aeMcTBMe 04HOro TeXHU4EeCKoro
cpeAcTBa Ha Apyroe TexHu4eckoe cpeacTBoO




XapaKTepuCTUKn
3NIeKTPOMarHUTHOU COBMECTUMOCTM

* "INIeKTPpOMarHMTHast BOCNPUUMYUBOCTL' ' —
XapaKTepucTmka arieKTpoMarHMTHom copmectumocTtn (OMC),
yCTaHaBMNMBaloLLas: HAaCKOJIbKO CUNTbHO U KaK UMEHHO
Kakoe-nmbo TEXHMYECKOe CPeaCcTBO YYBCTBUTENbHO K
3/IeKTPOMarHUTHbLIM NoMexaM, co3gaBaeMbIM APYTrMMU
TEXHUYECKMMWN CPpeacTBamm

o "IOneKkTpomMmarHMTHas amuccua” —

XapaKTepUCTMKa INIEKTPOMArHNTHON COBMECTUMOCTU
(OMC), ycTaHaBnmBawLlas: HACKOSIbKO CUNbHO U KaK
MMEHHO Kakoe-Nnbo TEXHMYECKOE CPeACcTBO CO3AaeT K
3NIeKTPOMarHUTHbIe NOMEeXU, MellaroLe HopMasibHOMY
bYHKLMOHUPOBAHUIO APYINX TEXHUYECKUX CPEACTB



@ Tuynbl 3NeKTPOMarHNTHbLIX MOMEX —
Kputepunes IMC

M3nyqaeMble IJNNEKTPOMAarHMTHblie NoMexun — paanov4aCToTHbIe
NMOMeEXU, pacnpocTpaHAaAoLluinecs B NpPpoCcTpaHCTBe,

T.H. KOHAYKTUBHbLIE MOMEeXUN — NOMeXU no uensdam nuntaHnNA n
Herndam ynpasrieHnda TexHN4YeCKnx cpeancTB.

CoomeemcmeeHHO, K mexHU4YeCKUM cpedcmeam
npeosnsiesisiromcs credyrouwue mpebosaHusi no IMC :

Mo ycTOMYMBOCTU TEXHMYECKOIO CPEeACTBa K BHELLHUM
SNEeKTPOMarHUTHbIM MOSIAM;

Mo ycTOMYMBOCTU TEXHNYECKOrO CPpeACTBa K NMomMexam Mo Liensm
NMUTaHUS;

Mo ypOBHSAM 3MEKTPOMArHUTHbIX NOMNewn, n3nyv4yaemMbix caMum
TEXHUYECKUM CPEACTBOM;

Mo ypoBHSIM Nomex no Lensim nutaHus, co3gaBsaemMbix CaMUm
TEXHNYECKUM CpeaCcTBOM




TpeboBaHua AMC
ana cpeactsB uamepeHun (CH)

« OcHoBHOM OOKYMeHT no TpedboBaHusam AMC k CU:
FOCT P 51522.1-2011 (M3K 61326-1:2005)
"Cosmecmumocmb MexXHUYeCKUx cpedcms
afiekKmpomazHUmHas. drnekmpudeckoe obopyodosaHue 0ris
U3MepeHus, yripasrieHuUsi u 1abopamopHO20 rnpuUMeHeHUS.
Hacmb 1. Obwue mpebosaHusi u Memoobk! ucribimaHuu”

 TpeboBaHWUs NO KOHKPETHbIM rMnapameTpam OMC ana CU
ycTtaHoBneHbl B conytcTyowmnx OCTax, Ha koTopble AaHbl
ccoinikn B TOCT P 51522.1-2011 (MOK 61326-1:2005)

[MepeyeHb Bcex TOCToB no OMC CU n ux xapakrepuUCcTuku
MMeeTCH B MmaTepuanax AgaHHOW neKuuu
Ha caute HIM "UuknoH-lNpnbop™
http://ciklon-pribor.ru/
pa3gen meHo: "Memooduyeckue mamepuarsbl”
nogpasanen: "CemMuHapbi”



asnunuue TpedbosaHum IMC ana CU
B 3aBMCMMOCTM OT TUNa NUTAHUSA

« TpeboBaHUA 3NEeKTPOMaArHUTHOM
COBMECTUMOCTHU (Kak mpebosaHus o
aJ/iekKmpomMazHUMHouU amuccuu, mak u mpebosaHusi
10 ariekmpomMmaz2HUmMHou socripuumyusocmu CH)

CyuleCTBeHHO pPa3finyaroTcA B 3aBUCUMOCTU OT
TOrO.

- nutaetca CU B npouecce N3MEPEHUA OT CETU
oowiero HasHavyeHus 220 B 50 Iy,

- umeet N CN aBTOHOMHOE nNnuTaHue



1.
2.
3.
4.
5.
6.
7.
8.
op

e

TpeboBaHuA
MO 3fIEKTPOMarHMTHON BOCNPUMMYUBOCTHU
npu nutaimm CU ot cetun

YCTONYMBOCTb K KOHTAKTHOMY 3f1EKTPOCTAaTUYECKOMY pa3psiay Ha Kopryc
YCTONYMBOCTb K BO3QYLUHOMY 3f1EKTpOCTaTU4YECKOMY pa3psaay Ha Kopnyc
YCTOMYMBOCTb K pagno4acToTHOMY 3r1EKTPOMarHUTHOMY MOS0
YCTOMYMBOCTb K MarHUTHOMY MOS0 NPOMBbILLIIEHHON YaCTOThl
YCTOMYMBOCTb K NpoBasiamMm HanpsiKeHUsa ceTu

YCTONYMBOCTb K KpaTKOBPEMEHHOMY MPEPbLIBAHNIO HAMPSXKEHUA CETU
YCTONYMBOCTb K HAHOCEKYHAOHbLIM MMMYNbCHBLIM MOMEXaM Mo CETU NMUTaHUS
YCTONYMBOCTb K MUKPOCEKYHAHBbIM UMMYJIbCHbIM MOMEXaM Mo CETU NUTAHUS

YCTONYMBOCTb K NOMEXaM, HaBeEHHbIM ANTEKTPOMArHNTHbIMU NOJIAMUN Ha
LHenn 3NIeEKTpoOnmMTaHnA

TpeboBaHuA
No 3NIeKTPOMarHUTHOU BOCNPUNMYUBOCTH
npu aBTOHoMHoOM nutaHuu CU

YCTOMYMBOCTb K KOHTAKTHOMY 3NeKTpocTaTU4eckoMy paspagy Ha Kopnyc
YCTOMYMBOCTb K BO34YLLUHOMY 3f1eKTPOCTaTU4ECKOMY paspsaay Ha Kopnyc
YCTOM4YMBOCTb K pagno4acToTHOMY 3feKTPOMarHUTHOMY MOS0
YCTOMYMBOCTb K MarHUTHOMY MOS0 NPOMbILLIIEHHON YaCTOThI




O O B

S COREER

TpeboBaHuA
MO 35IeKTPOMarHnTHon amuccum ot CU
NPV NUTaHUN OT CeTU

BenninHa marHUTHOM COCTaBnAOLLEN M3yYaeMbliX paguonoMex B rnosioce
yacTtoT oT 9 go 150 kl'y (HopmbI Ha paccmompeHuu)

BennynHa marHUTHOM CcOCTaBnAOLLEN M3ryvYaeMbliX paguonomMex B rnosioce
yactoT o1 0,15 go 300 MI'y, (HopmbI Ha paccmMompeHuu)

BennynHa anekTpnuyeckon cocTaBnsoLlen usnyyvyaemMmbix pagnornomex B
nonoce Yyactotr oT 30 Mugo 11Ty

MoLuHocTb usnyyenua UPI1 Ha yacTtoTtax cebiwe 1 Ty

BenuynHa HanpskeHus tHAYCTpuasnbHbIX paguonoMex Ha CETEBBIX 3aXXnmMax
B nonoce 4actot oT 9 go 150 klMy

BenuynHa HanpskeHust tHAYyCTpuasribHbIX paguonoMex Ha CETEBBIX 3aXXMMax
B nonoce 4actot o1 0,15 no 30 MI'y,

TpeboBaHuA
Mo aneKkTpomarHutHom amuccum ot CU
Npu aBTOHOMHOM NMUTaHUN

BennunHa marHMTHOM COCTaBnAKOLWEN MN3Ny4YaeMblX pagmornomMex B
nonoce 4yactot ot 9 go 150 kl'y, (HopmbI Ha paccmMompeHuu)

BennynHa marHMTHOM COCTaBRAKOLWEN MN3NyYaeMblX paguornomMex B
nonoce yactot ot 0,15 go 300 MIl'y (Hopmbl Ha paccmompeHuu)

BennunHa anekTpnyeckon CoOCTaBnsAloLWEN U3NyHaeMbiX paguornoMmex B
nonoce yactotr oT 30 My go 1 M,

MoLLHOCTb U3MyYyeHus pagmornomMmex Ha yactotax cebiwe 1 [y



. PekomeHaauua no Bbiobopy CU, korga no
YCNOBUSAM UX NPUMEHeHNA Heobxoanmo

obecneyvyeHue TpebosaHun AMC

. B cny4dae, ecnu ro ycrnoBusiM UCNonb30BaHUS CPeacTB
namepeHun C1 Heobxoanmo obecnevyeHue Nmu

TpeboBaHNUN 3NIEKTPOMArHUTHOU COBMECTUMOCTH
(kak, Haripumep, ucriorib3ogaHue CH ripu 8bInosIHeHUU usmepeHul
OBl1® Ha HekomopbIx kKamezaopusx paboyux Mmecm 8
MEOUUUHCKUX YHYPEXXOEHUSIX, yCmMaHOB8I1EHHbIX pUKa3oMm

Muxmpyda om24.04.2015 2. Ne 250H) LlennecoobpasHo
KOMMJieKToBaHue rabopatopum cpeacrsamm
U3MepeH ¢ aBTOHOMHbIM NMUTAHUEM

« Ona CU c aBTOHOMHbLIM NUTaHUEM TpeboBaHuUA
AMC gomnmxHbl o6ecneynmBaTbCs MO MEHbLUEMY
KONMN4YecTBY KpUTepueB, COOTBETCTBEHHO
BbIMOJIHUTb 3TN TPeOOBaHUA TEXHUYECKMU Nnerye, a
NPOBEPUTb UX BbINOJSIHEHNE 3KOHOMUYECKU MEeHee
3aTpaTHoO




BO3MOXHble BapUaHThbI
noarBepxaeHnAa tpedbosaHnn AMC

lMpukas 250H He oroBapuBaeT KOHKPETHO
cdopmy noarBepxaeHnsn TpedosaHnmn IMC, Tak
4yTO, NPU UMEKLLLIEN MECTO BCNeaCTBUE ITOrO
HEKOTOPOW cBODOdE B peLleHnn BoNpoca, no
XN3HU, MOXeT ObITb HECKOJIbKO BapUaHTOB
noaTBepPXAeHUs:

Ceptudmkart cootBeTCTBMA KOHKpETHOro Tnuna CY yctaHOBNEHHbLIM
TpeboBaHnam OMC;

NMpoTokon ucnbiTaHUM KOHKpeTHOro obpasuya CU Ha cooTBeTCcTBUE
ycTaHoBMNEHHbIM TpeboBaHnam IMC,;

Oeknapauusa nponssoanTens (ONTOBOro NocTaBLLMKa) COOTBETCTBUS
KOHKpeTHoro Tuna CU vnun kokpetHon naptum CH yctaHOBNEHHBIM
TpeboBaHnam OMC;

UHdpopmauuna B akcnnyatayMoHHOW OKYMEHTaUUM Ui B ONMcaHun
TMna CU o tom, uyto gaHHoe CU cooTBeTcTBYET Tpebyembim OCTam
no SMC



CocTtosiHue c obecnevyeHnem
TpeboBaHun SMC cpencrBamMmu namepeHun,
ucnonbsyembimu npu COYT

10 COCTOAAHMIO HA HACTOALLMU MOMEHT MNMPaKTUYECKU
Ans BCeX TUNoB CpeacTB U3MepPeHUn, UCrosib3yeMblX
ncnbiTaTenbHbIMKU nabopaTopmaMmn A5t KOHTPOS
onacHbIX 1 BpegHbix pakTtopos npu nposegeHnn COYT,
HU B 3KcnnyaTauMoOHHON AOKYMEHTauum
(noctaBnaemon notpebutento CU) , H1 B OnucaHum
TMna CU (B NocygapctBeHHOM peecTtpe CU) HeT
nHdopmaummn, 4to aaHHbIn TMn CU cooTBeTCTBYET
yCTaHOBJIeHHbIM TpeboBaHMAM IMC n HeT CCbINOK
Ha HOPMaTUBHbIU OOKYMEHT, yCTaHaBNMBaroLWnn
AaHHble TpeboBaHna IMC ([OCT P 51522.1-2011)

be3 goKkyMeHTanbHoOro noaresepxaeHna tpedoosaHun AMC
ucnonb3oBaHue Takmx CU nabopatopusamn npu npoBeaeHUn
COYT Ha oTaenbHbIX KaTeropusx paboymx MeCT B MeAULMHCKUX
ydpexaeHnax (yctaHoBrneHHbIX [Npukazom Ne 250H) oyaer
HapyweHunem co ctopoHbl UJ1 nopsaaka npoBeaeHnsa COYT.



Kakou Bbixon
U3 CNoXuBLieucsd cutyauumn?

(HeobxoamumocTb obecnevyeHusa tpebosaHun IMC)

[NpnobpeTtatb HOBLIe NpuMbopbl Ana namepenmnsa OB,
UMerLime NoaTBepXXaeHne COoTBeTCTBMA AAaHHOro TMna
CWU tpeboBaHuam 3IMC (rnmpomokoribl ucribimaHuu
npuobpemaemsbix obpasyoe CU, cepmugpukamei
coomeemcmaeus, rMyHKmbl 0 coomeemcmeuu mpebogaHusiM
[OCT no SMC e aKkcriniyamauuoHHbIX 0OKyMeHmax unu 8
OnucaHuu muna CH)

Ona yxe nmetowmxca B nabopatopum npndopos nony4vyatb OT
npousBoaAnUTensa AOKYMEHTbI, NoATBepXaaroLwme
cooTBeTcTBMe aaHHoro tuna CU tpeboBaHnam SMC,
AencTeyrolMe Ha MOMeHT usrotoeneHus (!!!) nmerowmnxca
y Bac npnbopos

NMony4yaTb AOKYMEHTbI (MPOTOKOSbI UCMbITaHUM,
ceptudukaTthel), noaTBEepKAAaOLNEe COOTBETCTBUE
TpeboBaHnam AMC KOHKPETHbIX nmerowmuxca y Bac
OBPA3LOB npubopos



BO3MOXHbIM BapuaHT yNnpoLleHUs
TpeboBaHnn AMC no lNpukasy 250H

TpeboBaHna AMC no NOCT P 51522.1-2011 - 370 nosiHbIN
Komnsiekc TpedboBaHum no AMC, kak Toro TpedyoT opMynnpPoOBKU
MpunoxeHnn Ne 2 u Ne 3 lNpukasa 250H (TpeboBaHuA Kak no
nany4aembiMm ot C/ anekTpomMarHMTHbIM NoMexam, Tak 1 no
yctonumsoctn CU kK nomexam).

BmecTte ¢ Tem, n3 tekcta camoro ['lpukasa noHATHO, 4TO B [lpnkase
250H peyb NgeT TOMbKO O TOM, YTOObI UCNOSIb3yeMble
nadopartopueun CU He oKka3biBanu BMSAHUA HAa MEOULUHCKYO
annapartypy, T.€. TONbKO O TpeboBaHUAX No nany4yaemoim ot CU
3JIeKTPOMarHUTHbLIM NoMexam.

[To Hopmam Ha nanyvyaemble CU anekTpomMarHMTHbIM NOMEXamM ECTb
ewe oauH N'OCT (Ha Hero gaHa ccbifika B ocHoBHOM TOCT P 51522.1-
2011), ato TOCT P 51318.11-2006 (CUCTIP 11:2004)

CooTBeTCcTBEeHHO, TpeboBaHnA K AMC CU moryT ObITb yNpoOLIEeHbl:
- ANs BbINOSTHEHMA HEOOXOANMBIX MO dpakTy TpeboBaHun byaeT
AOCTaTOYHO AOKYMEHTa, NoATBepXKAarLlero COoTBeTCTBme
NCMNONb3yeMbIX CPEACTB N3MEPEHNN TOSIbLKO MO CTaHAapPTy Ha
nsnydyaembie nomexu - no FOCT P 51318.11-2006..



OMOLUb B peLueHnn BONpocoB
IMC cpenctB namepeHumn

Hay4Ho npoun3BoacTBeHHoe npeanpusaTue "LnknoH-MNpundop",
3aHMMaloLLleecsl oCHalleHMeM nabopaTtopumn cpeacTeamMmm UamMepeHnn
ONS KOHTPONS yCrnoBun Tpyada, MOXeT oka3aTb Bam nomoulb B
noaTteepxaeHun tpedosaHnmn SMC ana CU.

Ecnn Bbl nnaHnpyeTe NpoBOAUTb crieumanbHYy OLEHKY YCIOBUM
Tpyda Ha pabouymx MecTax B MEONLMHCKUX YUPEXOEHUSIX,
nonagatowmx noa aencrene npukasa MuHtpyaoa Ne 250H ot
24.04.2015 r., n XOTUTE UMETb OOKYMEHTLI, MNOATBEPXAAroLWme
COOTBETCTBUE MMetoLmnxcsa y Bac cpeacts nsmepeHun
ycTaHoBNeHHbIM TpeboBaHnam OMC anga 6ecnpenaTCTBEHHOrO
ncnonb3oBaHuda ux npm COYT B MEOANLMHCKNX YUYPEXOEHUSAX,
obpallanTechb K HaMm.

Mbl He Tonbko gaanm Bam pasBepHyTble 1 NOMHbIE KOHCYbTaLUKX Mo
AaHHOMY BOMpocCy, HO 1 obecnevynm Bac gokymeHTamu,

noATBEPXXaatoLUMN COOTBETCTBUE Balumx cpeacTtB nsamepeHuii
HOBbIM TPeboBaHMSAM C MUHMMKU3aLUMeEN Baluux 3aTpaT Ha UX
nonyyeHue.




B0MPOChHI NO 3NIEKTPOMarHUTHbIM
nonsm (HEMOHU3NPYHOLLUM
U3ny4vyeHMsaM) ona atrectayum
9KCNepToB U OTBETbl HA HUX

Bonpocbl ¢ OLLNO60OYHbIMN
oTBeTaMMm



Bornpochkl NO 3fIeKTPOMAarHUTHbIM
NonsaAmM (HEMOHU3NPYOLWUM
U3Ny4YeHUsM) Ons atrecraumm
3KCMNepToB U OTBETbl HA HUX

185

» [lpakTn4yeckun Ha BCe BONPOCHI AEUCTBYIOLLEN peaakuumn
¢ cauta MuHTpyaa pasgena "HeuMoHU3npyrowme
U3ny4vyeHna" ectb OTBEThbI B TeX unu uHbix HA

« OTBeTbl Ha BONPOCHLI pa3gernia HeMOHU3UPYHOLLUX
nany4yeHumn c opmynmpoBKkamm oteeTtoB cornacHo HA
UMEKTCA B MaTepuanax gaHHou nekuuum
Ha caute HIIM "UuknoH-Mpubop" http://ciklon-pribor.ru/
pa3aen MeHw: "Memodu4yeckue mamepuaribi”
nopgpaspen: “"CemMuHapbi”

* Ha yeTbipe Bonpoca, Ha KOTOpble HEeT B MNOJIHOM
obbeme oTBeToB B HA, meroTCA OTBETHI
HEMNOCPEACTBEHHO B CITAUOAX AaHHOM

npe3eHTauuu




Bonpoc Ne 2
C HenoJsiHbIM oTBeTOoM B HQ

« Bonpoc Ne 2:
Korpa co3paeTtcs anekTpu4yeckoe nore:

OtBeT - Cnang Ne 28

o JreKTpu4yeckKkue nosns CywecTBYOT BCcerga tam,
roe ecTb Tena, Haxogswmecsa noa pasHbIMU
ANEeKTPUYECKMMU NOTEHLMaNnamMu:.

- NPOBOAHMKUN, HAXOOSLWMECH No4 HaNPsXKEHUEM;
- AN3NEKTPUYECKNE NOBEPXHOCTMU C HAKOMSIEHHBIMU
ANEKTPUYECKMMIN 3apaaamm




Bonpoc Ne 3
C HenoJiHbIM oTBeTOM B HQ

Sonpoc Ne 3:
Korpa cospaetcs marHUTHoOe none:

OtBeT - Cnana Ne 28

 MarHuTHbIe NoNA CyLWecTBYHT Bceraa
TaMm, rge eCTb MarHUTHble Martepuansl

WUIN Korpa teyvyeT 3JIeKTPU4YeCKUU TOK,
NMPUCYTCTBYIOT ABUXYyLUUeECH
aneKTpu4veckue 3apsagbl




Bonpoc Ne 6
Cc oTcyTtcTBuem orBeta B H[1

« Bonpoc Ne 6:
3asemMrieHue obopyaoBaHuda Ha pabo4yem mecTte
NPUBOAUT K CHUXKEHUIO:

OtBeT - Cnana Ne 41

 Hanuuue 3aszemneHunsa (nnu ero yny4dlieHue)
Bceraa npuBoAUT K CHUXKEHUKO 3NIeKTPUYECKUX

rnoseun

 Hanuuwue 3aszemneHunsa (Mnu ero yny4ylleHue)
HUKOrga He NPUBOAUT K CHUXKEHUIKO MarHUTHbIX
nonewn, a 3a4acTyto, NPUBOAUT K 0OpaTHOMY
9 PeKTY — K yBeNMUYEHUIO MarHUTHbIX NOJIen 13-
3a BO3HUKHOBEHUSA OOMNOSMHUTENBHLIX KOHTYPOB C
TOKaMW yTeyek




Bonpoc Ne 43
C HeogHoO3Ha4YHbIM oTBeTOoM B H[1

* Bonpoc N2 43: Kakue Buabl HEMOHM3UPYIOLLETO
U3ryYeHus oLueHUBarTCH B COOTBETCTBUU C METOAUKOMU
npoBeAeHNsA cneyuanbHON OLIEHKU YCIIOBUM TpyAaa
(BbiaepuTe Hanboriee NOMHbLIU BapuaHT)

OtBeTt - Cnang Ne 27
v' dnekTpocTtatuyeckoe none (ICI)

v MocTtosstHHOe marHuTHoe none (MMI1), Bknoyasa reomarHUTHoOe norsne
(TMI) — rmnoreomarHuTHOe none (ocsrabsieHUe 2eomMa2HUMHO20
rnosisi)

v' OneKTpoOMarHMTHbIEe NMOosA NPOMbILISIEHHON YacToTbl 50 INy: -
aneKkTpu4yeckoe norse npomyactotbl 50 'y (IS MY)
- MarHuTHoe nose npomyacrtotbl 50 'y (MM MY)

v’ OneKTpOMarH1UTHbIe nons (3N1eKTPOMarHUTHbIE U3Ny4YeHuns)
paano4vacToTHbIX anana3soHoB ot 0,01 My oo 300 I'Mu

v JlazepHoe nsny4yeHue
v YnbTpacmonetroBoe usnyvyeHume




HI, B KOTOpPbLIX €CTb OTBETbI HA TECTOBbLIE
BOMNpPOCHLI pasaena no HEMOHU3UPYHOLLUM
U3Ny4YeHUsaMm

426-®3 "O cneuyunanbHOM OLEHKe ycnosun Tpyaa"
Metoaunka npoeegeHns COYT (npuka3 MuHtpyaa Ne 331 ot 24.01. 2014)

KJ‘IaCCI/I(bVIKa)TOp BPEeOHbIX 1 (MNK) onacHbIX PakTOPOB NMPOM3BOACTBEHHbIX pakTopoB (Npuka3 MuHtpyaa Ne 33H ot
24.01. 2014

CaHlluH 2.2.4.1191-03 "3nekTpoMarHuTHbIE NOMs B NPOM3BOACTBEHHbIX YCNOBUAX" (B peaakunm, COOTBETCTBYIOLLEN
yTBepxaeHHou [ naBHbIM caHuTapHbiM Bpadom PO 30 aHBapsa 2003 r. u odmumansHo nsgaHHon denepansHbiM
ueHTpom [occaHanuaHansopa MuHsgpasa Poccun)

CanllnH 2.1.8/2.2.4.2489-09 "I'MnoreoMarHNTHbIE NONSA B MPON3BOACTBEHHbIX, XKUMbIX N 0OLLECTBEHHbIX 34aHUSAX U
coopyxxeHusx"

CaHllnH 2.1.8/2.2.4.1383-03 "lMrneHnyeckne TpeboBaHna K pasMmeLleHunto 1 3KCnnyaTaumm nepegarowmx
pagnoTEXHUYECKMX OO BbEKTOB"

MP 2.1.10.0061-12 "OueHka pucka ans 34opoBbs HACENeHUs npu BO3AENCTBUN NEePEMEHHbIX ANIEKTPOMarHUTHbIX
nonewn (go 300 ['TLl) B ycnoBmusix HacerneHHbIX mect"

FOCT 15093-90 (CT C3B 2752-80) "llasepbl 1 yCTpOUCTBa YrpaBreHnsa nasepHbiM nsny4yeHmem. TepMuHbl 1
onpegenexHuns”,

CaHllnH 2.2.2/2.4.1340-03 'urneHnyeckmne TpeboBaHWUA K NepCOHarbHbIM 31IEKTPOHHO-BbIYUCIIUTENBHBIM MalUMHaM U
opraHusaummn paboTbl

Cl14557-88 "CaHuTtapHble HOPMbI YrbTpadroneToBOro U3nyvyeHunsi B NpoOM3BOACTBEHHbIX NOMELLEHNAX"

OnucaHune Tuna Ha cpencTBo namepeHnst "ameputens YpOBHEN 3NEKTPOMArHUTHbIX nsnyyvyeHun 3-41", Homep B
locyaapcTBeHHOM peecTpe cpencTB namepeHunn 27826-10;

OnucaHune Tuna Ha cpencTBo namepeHnss "MarHeTomeTp TPEXKOMMNOHEHTHbIN ManorabaputHein MTM-01", Homep B
HoMep B ['oCyaapCTBEHHOM peecTpe cpeacTB namepeHun 35950-07;

OnucaHune TuNa Ha cpeacTBo uamepeHus "Mameputens HaNPSXXEHHOCTU NONSA NPOMbILLNIEHHON YacToTel [13-50",
Homep B HOMep B 'ocyaapcTBeHHOM peecTpe cpeacTB namepeHun 17638-08;

OnucaHune TuMNa Ha cpeacTso uamepeHusa "Mameputene HanpsXXeHHOCTU anekTpocTaTudeckoro nons U3CIH-01",
Homep B HOMep B ['ocyaapcTBeHHOM peecTpe cpeacTB nsmepeHun 17663-04;

OnucaHve Tvna Ha CPeACcTBO M3MepeHus "MamepuTernb YPOBHEN SMIEKTPOMAarHUTHbIX uany4veHun [3-31%, Homep B
locynapcTBeHHOM peecTpe cpencTB nsamepeHun 27571-10



Bonpochol
C OLLULMOOYHbLIMU OTBETaMMU

* [lo cocTOAHUIO HA HACTOALWMN MOMEHT
usBecTtHbl TPU Bonpoca pa3aena
“"HenoHusnpyowme n3nyvyeHms" TeCTOBbIX
BonpocoB ¢ canta Muntpyaa Poccuu, no
KOTOpPbIM B TECTUPYIOLLEU NpOorpamMmme:

v' n1ubo 8 sapuaHmax omeemos 8oobue
omcymcmaeyem rpasusibHbIU omeem,
coomeemcmeayrowuu H/,

v nubo rpu Hanu4yuu 8 eapuaHmax omeemos
coomeemcmsayrouwux HL e kayecmee
"npasurnbHbIX" NPUHAMbI N0 hakmy HerlpasulibHbIe
omeemsl (He coomeemcmeayrowiue HL) .



Bonpoc Ne 36 -
BapuaHTax oTBeTOB OTCYTCTBYeT
npaBuUiibHbIN OTBET

Bornpoc Ne 36: B kakux eguHuuax nusmepsietcsi
Hanps>XeHHOCTb MarHUTHOro NOns:
BapuaHTbl OTBETOB:

a) B/m;

0) A/m, Tn;

B) AB;

r) u.

B kauyecTBe "npaBunbHOro” orBeta B TECTOBOWM NporpamMmme
NPUHAT oTBeT 6) A/m, Tn.

Ho cytv n no H1 — 3TO0 HenpaBuUNbHbLIN OTBET.
CoenacHo CaHlluH 2.2.4.1191-03 (nyHkmsbi 3.3.2, 3.4.1, 3.6.95)
Hanpsi>keHHoCmMb Ma2HUMHOR20 MoJisl U3Mepsemcs mosibKo 8
A/m

B "Tn" (Tecnax) namepsaerca He HaNPS>KEHHOCTb MarHu
nons, a uHag KoJNIMYyecTBeHHas XapakTepucTmka MarH
— UHOYKUNS MarHUTHOro nosng.




SN N

Bonpoc Ne 44 —
B Ka4yecTBe "npaBuUNbHOro"” NPpuUHAT
OTBEeT, He cooTBeTcTBYHOWMKN H

Bonpoc Ne 44: Kakumu napameTpamm xapakrepusyetcsi ypoBeHb
3NIeKTPOMArHUTHbIX U3JTYYEHUU (INTeKTPOMAarHUTHbIX Nosien)
paanMoYacToTHOro AnanasoHa B gunana3oHe 4yactot oT 30 kl'y go
300 MINu;:

BapuaHTbl OTBETOB:

a) HaNPsHXKeHHOCTbLIO 3rneKTpuyeckoro nons (B/m);

0) HanpAXeHHOCTbLI MarHUTHoro nons (A/m);

B) BEJINMMHOU NNOTHOCTU NOTOKA 3Heprun (MKBT/cm2);

r) 3HepreTU4YeCcKom 3KCNo3nyuen.

B kayecTBe "npaBunbHOro” orseta B TeCTOBOMU NporpamMmme NpPUHAT
OTBET ) JHepreTnyeckKas IKCno3nums

Mo cytn u no HO- 310 HenpaBunbHbIN oTBeT. CoanacHo CaHlluH
2.2.4.1191-03 (nyHkmbi 3.6.5) ypoeHu SMI1 e duana3oHe om 30 kly 0o
300 Ml'y xapakmepu3yromcs HanpsixXeHHOCMb 3JIeKMpPU4YeCKo20
rnoJsisi U Hanpsi>XeHHOCMb Ma2HUMHO20 oJisi

JHepreTn4yeckasa 3aKCno3muma — 3To MHOW NokasaTerlb BO3AENCTBUS
9NIEKTPOMarHMTHOro nons: - 9To yposeHb OMI1, yMHOXXEHHbIN Ha BpeMs

Bosgencteusa OMI (nyHkm 3.6.2 CaHxlluH 2.2.4.1191-03)



Bonpoc Ne 45 —
B Ka4yecTBe "npaBuUNbHOro"” NPpuUHAT
OTBEeT, He cooTBeTcTBYHOWMKN H

* Bonpoc Ne 45: Kakumn napameTpamu xapakrepusyeTtcsi ypoBeHb
3NIeKTPOMArHUTHbIX U3JTYYEHUU (INTeKTPOMAarHUTHbIX Nosien)
paanMoYacTtoTHOro AnanasoHa B guana3oHe 4yactot ot 300 MI'y pno
300IMTu: :

BapuaHTbl OTBETOB:

a) HaNpPsXXeHHOCTbLIO anekTpunyeckoro nons (B/m);

0) HanpAXeHHOCTbLI MarHUTHoro nons (A/m);

B) BEJINMMHOU NNOTHOCTU NOTOKA 3Heprun (MKBT/cm2);

r) 3HepreTU4YeCcKom 3KCNo3nyuen.

SN N

B ka4yecTBe "npaBunbHOro"” oreeta B TeCTOBOMU NporpamMme npuUHATLI
OTBET a) U 0) — HaNPAXKEHHOCTb 3JIeKTPUYECKOro Nons "
HanpPsXXeHHOCTb MarHUTHOIro NOnA

 [lo HO — aTto "HenpaBunbHbIN oTBeT". CoaacHo CaHlluH 2.2.4.1191-03
(mabnuua 5 nyHkmel 3.6.5) ypoeHu IMI1 e duanazoHe Yyacmom om 300
MIy 0o 300 Ty xapakmepu3yromcs eefiu4uHoU nNaomHoOcmu rnomoka
3Hepauu

 HanpsXXeHHOCTb 3fIeKTPUYEeCKOro 1 MarHUTHOro nosneun
xapakrtepucTtuka yposHa OMI1 B nHoM gmnanasoHe 4YactoT — go 300 Miu.



Tema nekuum:

@ WpeHTudpmkauma, HopmmpoBaHue U UaMepeHune
3JIeKTPOMarHuTHbIX noneun npu COYT

[logroToBKa K aTTecCTaLMOHHOMY 3K3aMeHy
PaCCMOTPEHHbIe B NIeKLUUN BOMPOCHI.
1. Tunbl SN1EKTPOMAarHUTHLIX Nonen (U3ny4YeHuin), XxapakTepUCcTUKU, UICTOYHUKU U

MeXaHN3Mbl BO3HUKHOBEHUA

2. HopmupoBanue 3MI1, namepsiemble napaMmeTpbl U e ANHULbI U3MEPEHUS,
HIOAHCbI HOPMUPOBAHUA N N3MEPSAEMbIX NapaMeTpPoB

3. Uoentudukauma SMI npm npoeeaeHnn COYT. HioaHCbl 1 0COBEHHOCTU MO
CpaBHEHWIO C MaeHTUpUKaumen gpyrux akropos

4. HroaHcbl namepenus SMI1 npu npoeegeHnn COYT, oueHKa pe3ynbTaToB U
ohopMeHMEe NMPOTOKOSI0B

5. TpeboBaHusa k npubopam ans namepenHmna MM npn nposegeHnn COYT,
pekomMeHaaummn rno Beldbopy cornacHo TpebosaHnam HI

6. BozgeuctBue OMI1 Ha opraHn3m 4yenoBeka, MEPONPUATUS MO 3aLLUTe K
HOpManusauun ycnosumn Tpyaa

7. CneuunanbHble TpedboBaHusa no IMI1 k cpegcteam nameperun npu COYT B
MeOMUMHCKNX yupexaeHusix cornacHo lNpukada MuHmpyoa Ne 250H
(TpeboBaHUA NO 3NEKTPOMArHUTHOU COBMECTUMOCTMN)

8. Bonpockl no AMI1 ansa atrectaumm S3KCNeEPTOB M OTBETHLI HA HUX
Bonpockl ¢ olnMboYHbIMY OTBETAMMU



Cnacubo 3a BHUMaHue

MaTtepuanbl gaHHOW neKuuun
MOXHO CKa4aTb
c canta HIMN "Uwnknoun-Mpunbop™
http://ciklon-pribor.ru/
pasgen MeHo: "Memoodu4yeckue mamepuasnbi”
nogpasaen: "CemuHapbiI”

AdaHacbeB AHaTonum BaHoBUY
3amecTtutens reHepansHoro anpekropa HIM «LuknoH-MNpnbop»

Mo0O.Ten.: (8-916) 519-73-20
(8-903) 233-09-89
an.noyra: af-ai@yandex.ru




