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1. Cnaiinel: KTHHAYECKas paguosiorus; 4.1, 3.

2. Tabnuipl: paTuoaKTUBHBIC U3ITYUSHHS U €AMHUIBI UX U3MEPEHUS, METOIbI
0oOHapyXeHHUsI paIMOAKTUBHBIX U3ITy4YEHUH.

PACYET YYEBHOI'O BPEMEHU

No | Ilepedenp y4eOHBIX BOIIPOCOB Bpewms,

n/u MUH

1. |Bsenenue 3

2. | Knaccuduranus nOHU3UPYIOMUX U3TYIEHUI U X CBOCTBA 10

3. | MeTomsl 1O3UMETPUH B PATUOMETPHUN HOHU3UPYIOIIUX U3ITyICHAN 20

4. | PaguanyoHHBIA KOHTPOJIb B PEHTTCHOJIOTUIECKAX KAOMHETaX U 30

PaIOIOTUIECKUX OT/ICIICHHSIX

5. | PammanmoHHBIN KOHTPOJIb IPU PaAHAllMOHHBIX aBapHsIX 25

6. |3aximroueHne 2
Bcero 90
MUH

COIEPXAHMUE JIEKIITNN

KoHTponps paguanvoHHblil - modydeHne MHGOPMalUU O pPaAMallMOHHOW OOCTaHOBKE B
OpraHu3aluM, B OKpYKalolled cpene u 00 ypoBHsX oOiydeHus Jojed (BKIOYaeT B cels
JO3UMETPHUYCCKUIN U PAANOMETPUICCKUI KOHTPOJIB).

Crenupuyeckux perenTopoB BOCIPUHUMAIOIIUX HOHUZUPYIOLIUE U3IYUCHUS Y UeloBeKa
HET, BMECTE C TEM MOHU3UPYIOIINE U3JIYYE€HUs MOTYT ObITh OOHApYXEHBI U 3apErUCTPUPOBAHBI
1o TeM 3¢ deKraM, KOTOpble BOBHUKAIOT B PE3yJbTaTe UX B3aUMO/ICICTBHUS C BELLIECTBOM.



Tabnuna 1
CBolicTBa KBaHTOBBIX U3ITy4EHUN

Bun Hctounuk  CkopocTte  JHeprus 3apsan Jnuna npoGe-  IlnmoTHOCTH
W3ITyYCHUS ra B TKaHsX MOHM3AINHU B
TKaHsX
PentrenoB Pentrenosc 300 Thic. 250 - 400 0 Hecstku 1 - 2 mapsr
CKHE JIydd Kas TpyOka Km/c k3B CAaHTUMETPOB  HMOHOB Ha 1MK.
Topmosnoe Jluneitnbnii 300 Thic. 4-45 0 Mertpsl 0,5 - 2 mapwr
U3IyYeHHE YCKOPHUTEIh KM /C M»>B MOHOB Ha 1 MK
BBICOKHX
SHEPTUil
Namma- ®Co 300 THIC. 1,25 M»B 0 Mertpsl 0,5 - 2 mapmsr
Ty9u KMm/c MOHOB Hal MK

W3 tabmuupl BUAHO, YTO PEHTTEHOBCKOE HU3JIyY€HHE M TOPMO3HOE HM3JIYyY€HHE BBICOKOU
SHEpPruu 00JIaaeT CXOIHBIMH C FaMMa-U3JTy4YeHUEM IPUPOJION U (PU3NUYECKUMHU CBOMCTBAMH.

@u3nueckre CBOMCTBA KOPIYCKYJISPHBIX U3JTYYEHHUN

K xoprnyckynasipHOMY M31y4eHHIO OTHOCATCS aib(a-yacTUllbl, O€Ta-4acTULbl, HEUTPOHBI,
MIPOTOHBI, MU-ME30HBI U TsKesible MOHbl. OHU MPEACTaBISAIOT COO0OI MOTOK OBICTPOIETALIUX
3apaXCHHBIX WM HEHTPAIbHBIX (HEHTPOHBI) YaCTHIL - KOPITYCKYIL.

AJib(pa-u3JIy4yeHHe - 3TO MOTOK YaCTHUI[ C Maccoi, PaBHOM 4YETBIPEM, WU JIBOWHBIM
MOJIOKUTEIBHBIM 3apsiIoM, T.€. MOTOK siiep aToMOB reius. Ajb¢a-yacTuila COCTOUT U JBYX
HEHUTPOHOB U JIBYX MPOTOHOB. AJsb(a-U3IydeHHE E€CTECTBEHHBIX PaJHUOAKTHBHBIX H30TOIOB
(eHeprust 10 9 M»sB) ob6namaeT 04YeHb MaO MPOHUKAIOIIEH CIHOCOOHOCTH, COCTABISIOIICH B
TKaHsax genoBeka S0 -70 mx. OHO mpUMEHSIETCSl TOIBKO B BHJIE OOIINX MIIM MECTHBIX PaJJOHOBBIX
BAHH (Rn222) B (U3MOTEepaneBTUUYECKON MpakTuke. AJb(}a-4acTULbl CYNEpBOJIbTHON SHEPTrUU
(800 M»3B), monydeHHBIE Ha MUKJIAYECKUX YCKOPUTEIAX, 00J1aJal0T BBICOKOW MPOHHUKAIOIICH
CIOCOOHOCTBIO U IPUMEHSIOTCS B OCHOBHOM JJIsl OOJIy4eHHUsI TUIIOpu3a.

Bera-uziryyeHne - 3T0 4acTULbl, UMEIOIINE OTPULIATEIbHBIN WM MOJ0XKUTEIbHBIN 3apsia
u maccy, paBHyto 1 /1840 maccel atoma Bojopoza. Mx sHeprusi BapbUpyeT B 3HAUUTEIBHBIX
nmpeAenax: OT MHUHUMAJIbHOM, IPAaKTUYECKH HYJIEBOM JI0 MaKCHMAJIBHOM - B HECKOJIBKO
MUJUIMOHOB 3JIEKTPOH-BOJIbT. McTOUHMKaMu OeTa-u3jaydeHHsl SBISIOTCA €CTECTBEHHbIE U
MICKYCCTBEHHBIC pajmoaktiHbie BemectBa (2P, Y% ), a take nuueiinbie u wukmmdHbe
YCKOpUTENIH. XapaKkTepUCTUKa anbda- U 0eTa-u3IydeHus paAuOaKTUBHbBIX BELIECTB IPUBE/ICHA B
Tabmuie 2.

Tabnuma 2
CpoiicTBa ajibda- u OeTa-u3JIy4YeHUH PaJN0AKTUBHBIX BellleCTB
Bup, Jnuna [lmoTHOCTH
pupoJa Hcrounuk Ckopocte Oueprus  3apsa  npoOera B HOHMU3AIMU
U3ITy4eHus TKaHsX B TKaHSX
Anba- EcrectBennsie  15-20 JHo9MdB  + 50-70 MK 3000-4000
U3JIyYCHHE  PAJUOAKTUBHBIC  ThHIC. KM/C rap MOHOB Ha
Aapa Teusl  HYKITUIbI 1 mx
bera- EcrecrBennpien 87—-298  Jlo 3MaB - Jlo 10mm 50 -70 map
U3JIyYCHHE.  HMCKYCCTBCHHBIC  ThIC. KM/C MOHOB Ha 1 MK
a)ITOTOK HCKYCCTBEHHbBIE
AJIEKTPOHOB  PaJIMOAKTUBHBIE
HYKITU/IBI
0) oTOK UckycctBennsie 87 —-298  JIo3MsB  + Jlo 10mm 50 - 70 map
MO3UTPOHOB  PAJMOAKTUBHBIC  THIC. KM/C MOHOB Ha 1 MK

HYKJIMAbL



Kak crnenyer w3 Ttabnuiel, MpPOHUKAIONIIAs CIIOCOOHOCTH O€Ta-4yacTUIl 3HAYUTEITHHO
IIPEBOCXOJIUT TaKOBYIO alib(a-yacTul, TOrja Kak HMOHMU3ALMOHHAS CHOCOOHOCTh anbda-
U3JTy4yeHUs] HECPAaBHEHHO BBILIE, YeM OeTa-u3IydeHHUs .

Takum o0pa3om, comocTaBisisi (QuU3MYecKue CBOMCTBa anbda - ©W OeTa-yacTuil,
HMCTOYHUKOM KOTOPBIX SIBJISIOTCS PaJUOAKTHBHBIE BEIIECTBA, C TAKOBBIMU OPTOBOJIBTHOI'O
PEHTTEHOBCKOTO W TaMMa-u3JIydeHHs] HEOoOXOJMMO TMOJYEpPKHYTh, YTO HauOoJbLIeH
MIPOHUKAIOIIEN CITOCOOHOCTHIO 00Iaal0T raMma-ydu. YTo kacaeTcsl INIOTHOCTH MOHU3ALIUH, TO
Ha €QUHMIy npobOera B TKaHSIX aib(a-d4acTUIbl OKa3bIBAIOT JEHCTBHE B COTHU pa3 Ooiiee
CHJIBHOE, YeM 0eTa-4acTUlbl, U B ThICSAUYy pa3 OoJjiee CUJIbHEE, YeM PEHTI€HOBCKOE M TraMMa-
U3JTy4yeHUe.

HeiiTponHoe u3iryuyeHue - MOTOK HEUTPOHOB, MPEACTABISIOUIMX COOOM 3J€MEHTAapHBIE
YJACTHIIBI HE WMEIOIIUE 3JICKTPOHHOTO 3apsja, ¢ Maccoi, papHoi 1,00897 aToMHOU equHUITBI
Macchl. B KIMHUYECKOH MpakTHKe HAXOMAT MPUMEHEHHE OBICTphIe HEUTPOHBI ¢ dHeprueit ot 20
k3B 10 20 M»B. OCHOBHBIMH HMCTOYHHUKAMH HEHTPOHOB, HCIOJB3YEMBIX C JICYEOHOW IIEIIBIO,
SIBJISIFOTCSL YCKOPHUTENM M SICPHBIC peakTopbl ( Ui TUCTAHIIMOHHOTO OOJIydeHHs), a TaKKe
paHoaKTHBHBI Kamnpopruii (Z2Cf) 11si KOHTAKTHOTO OGIydEeHHS.

IIporoHHoe M3JydyeHHMEe - TIOTOK 3JIEMEHTApHBIX YacTHIl ¢ Maccoi, paBHoi 1,00758
aTOMHOM €IMHULIBI MacChl, U MOJIOKUTEIBHBIM 3apsa10M. [IpOTOHEI - 3TO Apa aTOMOB BOJOPO/a,
oOpa3ymoluecs Npyu HOHU3ALUU aTOMOB BOJOpoja. VICTOUHMKOM MPOTOHOB JUISl MEAMIIMHCKHUX
Lenel ciyxar yckoputenu. [IpeumyiiecTBOM MpOTOHOB U IMOJIy4a€MbIX Ha YCKOPUTENAX ajbda
- YacTWIl Nepe] IEepeuHCICHHbIMU paHee BHJAMU H3IY4YEHUH SBISETCS HUX CIOCOOHOCTH
00pa30BbIBaTh B KOHIIE CBOEr0 MpoOera B TKAHSIX MAKCUMYM HOHHM3ALMH, UMEHYEMBbIH MHUKOM
Bporra-I'past. [Ipu 5TOM 1032 B ITUKE TPEBOCXOIUT TAaKOBYIO B OKPYXKAIOIIUX TKaHAX B 2,5-3,5
pasa.

IIn-mMe30HHOe wW3jydYeHHe - TIOTOK OJJIEMEHTAapHBIX YAaCTHUI], HMMEIOIINX Maccy,
IOPOMEXYTOUHYIO ~ MEXKIY MacCOoi DIEKTpOHA M IpoToHa. Me30HBI MOryT  OBITH
MOJIOKUTENBHBIME (P), oTpuriarenbHbiMu (P) U HelTpasbHbIME (PL1). 3apsi MOJIOKUTEIBHBIX U
OTPUIATEIILHBIX THU-ME30HOB paBeH 3apsjy J3JCKTPOHA, a Macca cocTaBisier 273,2 Macchl
anekTpoHa. Kak u y mpoToHOB, IMJIOTHOCTh MOHU3ALMU y MU-ME30HOB pacTeT K KOHILy Ipobera
(muk-Bparra-I'pas). OmHako B OTJIMYKE OT MPOTOHOB OCTAHOBHUBILHKECS OTPUIATEIBHBIC IH-
ME30HbI 3aXBaThIBAIOTCS SiAPAaMU aTOMOB KUCJIOPOJa, yriiepoJia, a30Ta WM BOJAOPOJA, a 3aTeM
pacILEIUISIOT sjipa C BBICBOOOXKJAEHHEM TI'POMATHOrO KOJIMYECTBA SHEPruu, T.e. oOpasyercs
MakCUMyM HoHu3auuu. IIpu 3T0oM coOTHOIIEHHE A03bl B IMUKE K J103€ B OKPYKAIOIMIMX TKaHAX
nocturaer 10 : 1. OCHOBHBIM MCTOYHUKOM ME30HOB SIBJISIFOTCS yCKOpuTenu. Tsukesible HOHBI -
MOHBI KHCIIOPOJa, a30Ta, HEOHA, aproHa - UMEIOT IMOJIOKHUTENbHBIN 3apsij, 00J1a1at0T BHICOKON
IUIOTHOCTHIO MOHU3ALMU U 00pa3ytoT nuk bparra-I'pas. cTouHUKOM TSKEIBIX HOHOB SIBIISIOTCS
YCKOPUTEIH.

du3nueckre CBOMCTBAa KOPITYCKYIISIPHBIX U3Ty9eHUN TIPEACTaBICHbI B Tabiwmie 3.

Tabmuna 3
CBoiicTBa KOPIYCKYJISPHBIX U3JIyYeHHil CyNepBOJIbTHBIX JHePruii
Bun n3nydenus DnexTpuyecKuit Macca DHeprus u3y4eHus
3apsin
YckopeHHbIe anbha- + 4 Jlo 800 M»B
JaCTHUIIBI 7
BrIcTpBIE ANIEKTPOHBI 1/1840 maccel aToma Jo 45 MhB
BOJIOPOIA
BricTpble HEUTPOHBI 0 1 Jlo 20 M»B
ITpoToHBI + 1 Jlo 200 M>B




ITn-Me30HBI [ 273,2 maccel Jlo 70 MaB
JJIEKTPOHA

TspKenbie HOHBI + 4 Jlo 500 M»B

W3 tabnuupl BUIHO, yTO HauOOJIbLIEH Maccoi 00Ja/1al0T YCKOPEHHbIE alb(a-yacTUIIbl U
TSDKENble MOHBI, HAUMEHBIIEH - OBICTpbIE AJIEKTPOHbI. YTO KacaeTcsi BENWYMHBI 3HEPTUH, TO
HauboJee BHICOKOU OHA SIBIIsIETCs Y alb(a-4yacTUl], CaMON MaJIEHbKOM - Y ObICTPBIX HEUTPOHOB.

OddexT B3anMoACHCTBUS HOHU3UPYIOIINUX U3Ty4E€HUN C BEIIECTBOM MOXKHO HAOJIIOIaTh B
(bu3NYeCcCKuX, XUMMHUYECKUX M OMOJIOTMUECKUX CpeAax, YTO MO3BOJSET paziuyarh (hU3HUECKHUE,
XUMHUYECKHE U OMOJIOTUYECKUE METO/Ibl KIIMHUYECKON no3umeTpun. Kaxaplii U3 3TUX METOJ0B
NO3UMETPUN BKJIIOYaeT B ce0s OO0JbIIOE YHUCIO CHOCOOOB PETUCTpAllMKd HOHU3UPYIOIIMX
U3JTy4YeHUH, HEPaBHOLIEHHBIX B TOUHOCTU U3MepeHusi. Cpenu pu3sndeckux MeTo10B HauboJbllee
pacnpocTpaHeHue MOJIy4yusia BO3MOXKHOCTh PErHCTpallMd HOHM3AIMM B Tra3000pa3HbIX U
TBEPJbIX BelIeCTBAX (IO3MMETPhI, OCHAIICHHbIC HOHHM3AIUOHHBIMA KaMepaMH, CYCTUYUKU
[eiirepa-Mromiepa, CUMHTWUISIMOHHBIE W TOJYNPOBOJHUKOBBIC — n0o3uMeTphl). Cpenu
XUMHUYECKUX METOJ0OB JIOBUMETPUM IIUPOKO MHpuMeHsercs ¢otorpaduyueckuii crocoo.
buonoruueckue METO bl 103UMETPUN B HACTOSIIEE BPEMS MOJTHOCTHIO YTPATHIIM CBOE 3HAYEHHE
U IPAKTHYECKOTr0 NPUMEHEHHUS B KIIMHUKE HE HAXOIAT.

B peHTreHOBCKMX M pPaJUOJIOTUYECKUX OTIEJNEHUAX U1 KOHTPOJSL 103 H3JIY4EHHUS,
NEeUCTBYIOUIMX HAa OOJIbHBIX U MEIUIMHCKUN EePCOHA, IPUMEHSIOTCS HOHU3allHOHHBIE KAMEpHI,
CUMHTWUISIUOHHBIE, IOJYITPOBOJIHUKOBBIE U MJICHOYHbIE JO3UMETPHI.

Honnszannonnbie Kamepbl

[Ipu B3auMOJEICTBUM M3IIy4EHUS C BELIECTBOM YacTh HEPTUU IepeaaeTcs aToMaM 3TOTr0
BELIECTBA M pPAacXoJyeTcs Ha MX HOHM3AIMI0 U BO30OyxkJeHue. B moHM3anumoHHON Kamepe
BELIECTBOM, B KOTOPOM BbI3bIBAETCS MPOLIECC NOHU3AIUH, CIIYXKUT ra3.

HNonuzanuonHasi kamepa MpeicTaBiIseT co00i HWIMHIP C OrpaHUYEHHBIM 00BEMOM rasa,
MOMEILEHHBIM B 3JIEKTPUUECKOE I0JIe. DIEKTPUUECKOE T0JIe CO3AAETCS MyTeM NMPHUKIIaJAbIBaHUS
Pa3HOCTH NOTEHIMAJIOB OT BHEIIHEro MCTOYHHMKA K JIBYM H30JUPOBAaHHBIM JAPYr OT Jpyra
MIPOBOJHUKAM, MEXAY KOTOPbIMM HaxoguTcsi Tra3. B OObIUHBIX YCIOBUSAX Tra3 sBIsieTCA
U30JISITOPOM, MOATOMY TOKa B Lenu Her. [loj aelicTBHEM MOHM3HMPYIOLIEro M3JIy4eHHs B rase,
3aMOJHSIOIIEM KaMepy, MOSIBJISIIOTCS IOJIOKHUTENbHBIE M OTpULIATeNbHbIE HOHBL. biaromaps
HAJIMYUIO AJIEKTPUYECKOTrO MMOJIs OecropsA0YHOE IBUKEHHUE HOHOB CMEHSIETCS HaIpaBJIEHHBIM
YIOPSAJOYEHHBIM JIEHCTBUEM, TIPU KOTOPOM IOJIOKUTEIbHbIE MOHBI JBUKYTCS K OTPHUIATEIBHO
3apsSKEHHOMY JJIEKTPOAY, @ OTPULIATENbHbIE - K IOJOXKUTENIBbHO 3apsbkeHHoMy. [Ipu mambix
BEJIMYMHAX HANPSOKEHUS YUCIO HOHOB, MOAXOJALIMM K 3JIEKTPOJaM 3a €IMHUILy BPEMEHHU,
MPOMOPLIUOHAIBHO CKOPOCTH HANpaBJICHHOIO JIBMXEHHsS. CKOPOCTh HAIPABJIEHHOTO JIBHXKEHUS
B 9TOM Cllyyae Majia, BpeMs, 3a KOTOPO€ HOHBI JOXOJAT A0 3JEKTPOJOB, BEIUKO, U OO0JbIIOE
KOJIMYECTBO MOHOB PEKOMOMHHUPYET, HE yCIeBas JOCTUTHYTb 3JeKTpoJoB. Ilpu nanpHeimem
YBEJIMUEHUHU HANPsHKEHUS MEKIY JIEKTPOJaMU Cuja TOKa B ILenu OyAeT BO3pacTaTh 3a CyeT
0O0JIbIIEr0 YHMCIIa MOHOB, JOCTUTAIOIIMX 3JIEKTpoJIoB. HakoHel, nmpu HEKOTOPOM HampspKEHUU
BpeMs, 32 KOTOPOE€ HOHBI JOXOJAT JO AJIEKTPOJIOB, CTAHOBUTCS HAMHOTO MEHBIIE CPEIHEro
BpEMEHHU PEKOMOMHALINY, U BCE UOHBI, 00pa3yroluecs 1m0l BO3AEHCTBUEM U3ITYyYEHHUs], JOXOIAT
710 3JIEKTPOJOB Kamepbl. JlanpHellliee yBennueHue HanpsbkeHus: He Oy1eT BbI3bIBaTh U3MEHEHUS
TOKa, IPOXOJIAIIEro uepe3 kaMmepy. B 3ToMm ciiydae HOHU3aLMOHHBIN TOK JOCTUIaeT HACBILICHUS,
T.. OH IPONOPLUOHAIEH YUCIY MOHOB, 0Opa3ylOIIMXCS B Kamepe 3a €IUHUIly BPEMEHH, H,
CJIEIOBATENILHO, IPOTIOPLHUOHATIEH HHTEHCUBHOCTH HOHU3UPYIOLIETO U3JIyYEHHUS.

B 3aBucumocTu OT Ha3HAaYeHMsI pa3IMyYaloT JBa THUIIA HOHU3ALMOHHBIX KaMep:

1) kamepsl I U3MEPEHHs CyMMapHOTO HOHH3AIMOHHOTO 3 deKTa; Takue KaMepbl MOTYT
U3MEpATh CUIIy TOKA, BBI3BAHHOIO OOJIBIIMM KOJMYECTBOM HOHHU3UPYIOIIETO H3IY4YECHHUs], WU
3apsijl, HAKOIJICHHBIN 3a IPOJOIKUTEIbHOE BPEMsI Ha JIEKTPOAAX;



2) KaMepbl U1l K3MEPEHUS OTJCIbHBIX HOHU3UPYIOIIUX YaCTUI] (MMITYJIbCHBIC KaMEpPh).

HNonun3annoHHble KaMepbl UCIOJB3YIOT JJISl CueTa MOHOB, BO3HMKAIOIIMX MpPU AECHCTBUU
3apsSKEHHBIX YaCTUL, PEHTT€HOBCKOTO, TIaMMa-U3Jy4yeHUS W IOTOKa OBICTPBIX HEUTPOHOB.
Masiass npoHHKarolmas CHOCOOHOCTh aib(a-yacTHI] BBIHY)KJIA€T HCIHO0JIb30BaTh JUISl HX
perucrpanuy Kamepbl € OYEeHb TOHKMMHM OKHaMHM WM pa3Melarh aibga-npenapar
HENOCPEJICTBEHHO B YYBCTBUTEJIBHOM OOBbeMe Kamepbl. B cuiy BbICOKON HOHH3MpYOLIEH
CIOCOOHOCTH M MaJloro npoodera anbda-yacTULl MOHU3AUOHHbBIE KaMEPbI JJIsi U3MEpPEHUs allbda-
U3JIy4YeHUs] UMEIOT HeOOoJbIIoe pacCTOsTHUE MEXAY aJiekTpoaamu. IIpemaparsl, ucmyckaromiue
OeTa-u3Iy4yeHue, pacioJiaraloTcsi BHE KaMephl, IIPH 3TOM KaMepa OCHAIAETCsl OKHOM C TOHKUMU
BO3/IyXO’KBUBAJCHTHHIMU CTEHKaMH. B HOHM3aIMOHHBIX KaMepaX, MpPUMEHSEMbIX s
perucTpalnyy pPEeHTICHOBCKOIO U TramMMa-U3JIydeHuid, oOpasyroliuecs B CTEHKaX KaMepbl
BTOPUYHBIE AJIEKTPOHBI UIPAIOT 00Jiee BaXKHYIO POJIb, YEM 3JIEKTPOHBI, BO3HUKAIOIINE B rase
kaMmepsbl. Yem Oouiblie ra30Bblil 00beM KaMepbl, TeM 00JIbIIE YUCIO HOHOB, BOSHUKAIOIINX B HEM
MO/ JIeCTBUEM BTOPHUHBIX 3JIEKTPOHOB. [l03TOMY Ansi perucrpanuu MajbIX 103 H3JIy4eHUs
WCIIONB3YIOT CPAaBHHUTEIBHO OOJIBIIME KaMephl, a s OOJBIIUX J03 - MaJieHbKHE.
HNoHnuzanmoHHple Kamepbl TO3BOJSIOT PETUCTPUPOBATH JO3bl PA3IMUYHBIX M3IYYEHUH C
SHEPrUsMU OT €AUHMI] KMJIOJIEKTPOH-BOJIBT J0 AECATKOB MEra’jieKTPOH-BOJIBT.

CuUMHTH/LISIIUOHHBIE 103UMeTPbI

[Ipu npOoX0KACHUH U3TYYEHUS Yepe3 BEIIECTBO MPOUCXOIUT HE TOJIBKO MOHU3AIMS, HO U
BO30OyXKJeHHEe aTOMOB M MoJiekya. [lepexong aTomMoB M MOJIeKyl M3 BO30YKIEHHOTO B
HEBO30YXJEHHOE COCTOSIHHE, KaK H3BECTHO, MOXET COINPOBOXKAAThCA HCIIyCKaHUEM
yIbTPapuOIETOBOr0, BUIUMOIO WM HH(PPAKpaCHOro cBeTa. B HEKOTOpBIX BelIecTBAX J0JIs
SHEPruu MEPBUYHOTO HM3ITY4EHHUs, MPeoOpa3yeMoro B BUJIMMOE M3JIyY€HHUE, JOBOJIBHO BEJUKa
(ox01020% OT DdHepruM TIEPBUYHOTO HW3IydeHHs). BeiectBa, oOiamaronue Takou
CIOCOOHOCTBIO, HAa3bIBAIOTCS CLUUHTUILIATOpPaMU. K HUM OTHOCSTCSI HEKOTOPbIE HEOPraHUUECKUE
COCIMHEHMS, HAIpUMED, WOTUCThIA KAJIUK, HOAUCTHIN HATPUMl, HOJUCTHIN LIE3Hi1, a TAK)KE TaKhe
OpraHMyYecKre BEUIECTBA, KaK aHTpaleH, CTUIbOEH, TOJaH U T.1.

CUMHTWUIALMOHHBIA ~ CYETYUMK COCTOMT U3 CHUHTUIUIATOPA, (OTORIEKTPOHHOTO
ymaoxuteas (ODOY) u anekrpousmepuTenbHOro mpudbopa. MOTOH CBETOBOrO H3JIyUCHHS,
BO3ZHUKIIWK NPU MOTAJaHUU 3apsyKEHHOW YacTHUIbl B BEUIECTBO CLMHTUIUIATOPA, BHIOMBAET U3
KaroJa OdJIEKTPOH (OTOIIEKTPOHHOIO YMHOXKUTENSA. OJTOT 3JEKTPOH JaeT Hadajlo psaxy
MIOCJIEIOBATEIbHBIX MPOLECCOB YMHOXEHUSI B pe3yibTare 3(p@exra BTOPUYHOW AMHUCCHM Ha
ANIEKTPOAax (OTOYMHOXKUTENS, Ha3bIBa€MbIX JUOJaMU. B pe3ynbrare Ha BBIXOJHOM BIIEKTPOJIE
(aHOI€) BO3HUKACT TOATAMOLIHICS H3MEPEHUIO UMITYJIBC TOKA.

OObIYHBIC KOHCTPYKIIUHU (POTODICKTPOHHBIX YMHOKHUTEIEH MpelycMaTpUBaIOT Halmaue 8-
10 nroa0B, YTO TO3BOJISIET MOJIYYUTh KOJMYECTBO DIIEKTPOHOB, MpUXOAAmuX Ha anog POV, B
10 "-10” pa3 Goublire, yeM GbLIO BHIGHTO U3 (POTOKATOA.

CUMHTWUIALMOHHBIE CUETYMKH OTJIMYAKOTCS BBICOKOW 3((EeKTHBHOCTHIO M3MEPEHHUs, B
YaCTHOCTH, II0 OTHOIIEHHIO K PpEHTICeHOBCKOMY M ramma-usiaydeHuro. Kpome Toro,
CIUHTHIISTOPBl TO3BOJISIIOT PErHMCTPUPOBATh 3apsSKEHHBbIE YACTHIIBI, CIEAYIOIIME ApYyr 3a
JAPYroM C HUYTOXKHBIMH MPOMEKYTKAMH BpeMeHHU (10 10° ¢). BaxXHBIM TIPEHMYIIIECTBOM TaKUX
CUETYMKOB IO CPABHEHHUIO C JAPYTUMHU JI03UMETPAMHU SIBJISETCS BO3MOKHOCTh MCIOJIB30BaHHAs
CIMHTWIISTOPOB MaJIOM BEJIMYMHBI, YTO MO3BOJIIET IMPOBOJUTH M3MEPEHMs /103 HE TOJBKO B
BO3/IyX€ WJIM Ha MMOBEPXHOCTU 00JydaeMoro 00beKTa, HO U B TIyOHHE.

IHosrynpoBoiHNKOBBIE 103UMETPBI

MeTto1 OIynpOBOIHUKOBOM TO3UMETPUN OCHOBAH Ha CIIOCOOHOCTH HEKOTOPBIX BEILECTB
U3MEHATh  CONPOTHUBIICHHE  TMOJ  BO3JACUCTBUEM  HOHU3HMPYIOIIMX  H3iaydyeHuu. Psan
MIOJIYIPOBOIHUKOB, 00J1a1al0IIHX JOCTATOUYHOW YyBCTBUTEIIBHOCTHIO, MOKET OBITh UCIIOJIb30BAH
JUISL KIIMHUYECKOW J03uMeTpud. TakoBbl, HAaIpuUMep KpHCTaJUbl cepHucroro kaamus (CdS),
KOTOPBIM SBJISETCS MOIYIPOBOAHUKOM. I[lOIympOBOJHMKM HMEIOT HEKOTOPOE KOJIMYECTBO
AJIEKTPOHOB MPOBOJMMOCTH, CHOCOOHBIX MEpPEMEIaThCs MOJ AEHMCTBHEM MarHWTHOTO MOJs, a
JIPYro¥ 4acTH JIEKTPOHOB HE XBaTaeT HEOOJBIIOTO KOJMYECTBA YHEPTUH ISl TOTO, YTOOBI CTATh



AJIEKTPOHAMH MPOBOJUMOCTH. DTa SHEPrUsi MOKET ObITh IOJIydyeHa 3a CYET MOHU3HUPYIOLIEro
u3nyyeHus. B TakoM ciydyae cOnpOTHBIEHHE MOJIYHPOBOJAHMKA 3HAYUTEIBHO YMEHBIIAETCH.
Ecnu k kpuctajuly mpoBOJHMKA MPHJIOKEHA PA3HOCTh MOTEHIMAJOB M HAa HEr0 HAa4YMHAET
BO3JICHICTBOBaTh HMOHU3MPYIOIIEE H3JIyY€HHE, TO TOK B LEMU B CBSI3U C YMEHbILIEHUEM
COMPOTHBIICHUS TOJYIPOBOJAHUKA 3HAUYUTEIbHO YBEIMYMBAETCA M OyJeT HpOoNnopLUOHAJIEH
MHTEHCUBHOCTU U3ITy4EHHUS.

JleTeKTophl U3 Cyabduaa KaaMus UMEIOT HeOOJbIIne pa3Mepbl ( HECKOJIbKO KyOHMYECKHUX
MUJUTUMETPOB); auana3zoH dyBcTBUTeabHOCTH OT 1 mo 120 pentren/u (P/a). Dtu cBoiictBa
MO3BOJISIOT MCIOJIL30BaTh A03uMmerp ¢ CAS misi u3MepeHus: TiyOMHHBIX 7103, OCOOCHHO MHpHU
BHYTPHUIIOJIOCTHON JJO3UMETPHHU.

doTorpadpuveckuii MeTo 103MMeTPHUU

Kax u3BecTHO, 1o NEWCTBUEM HMOHU3UPYIONIUX U3IYYCHUH B (DOTOAIMYILCUM BO3HUKAET
cKpblTOe n3o0paxenue. [locine nposiBineHus U GUKCUPOBAHUS 3aCBEUYECHHBIE YJaCTKH YEPHEIOT.
XUMHU3M Ipoliecca 3aKI4aeTcs B TOM, YTO IMOJ ACWCTBHEM HU3JIydeHHs Opomucroe cepedpo,
COCTaBJISAIOIIEE OCHOBY UYBCTBUTEJIBHOTO C€J0s (DOTOIIACTHHBI, pasjlaraercs ¢ 0O0pa3oBaHUEM
CBOOOJHBIX aTOMOB cepelpa.

dororpaduyeckuii METOJ MOXKET ObITh MCIIOJIB30BAH YIS OIIPEIEeHUs /103 B (haHTOMAaxX U
Ui UMHAMBUAYallbHOM  no3uMmerpud, CreneHb MoyepHeHUs (OTOIUIEHKH 3aBHCHT  OT
CIIEKTPAJILHOTO CcOCTaBa W3ydeHus (dHepruu (OTOHOB) M OT 103bl. Hambonbmimii MHTEpEC
¢doTorpaduueckuit METO1 MPEACTABIIAET Uil HHIUBUAYAIbHON JO3UMETPHUH.

[lo cremeHun mnOYEpHEHUS IUIEHKM MOXKHO CYAUTh O J03€, IOJIyYEHHOM JaHHBIM
coTpyaHuKoM. CTerneHb MOYEPHEHUsSI U3MEHSETCSl IIyTeM CPaBHEHUS C ATAJOHHOM IJICHKOW Ha
¢doToMerpe. BaxkHbIM ycroBuEM Ui MOITYYEHUS JOCTATOYHO TOYHBIX PE3YJIbTaTOB U3MEPEHUS
saBisieTcsi 00paboTka ¢oToMarepuana W OSTAJOHHBIX IJICHOK B OJMHAKOBBIX PacTBOpax
MIPOSIBUTENS U B UIEHTUYHBIX YCIOBUSX.

TepmosloMuHeCHIeHTHBIN MeTO/l 103MMeTPUH

[Ipy TEpMOIIOMUHECLIEHTHOM METOJI€ JO3UMETPUU IPOU3BOJIUTCS U3MEpPEHHE CBETOBOM
SHEpPruM, BBIICNAIOMIENHCS IPU HAarpeBaHUU OOJIYYEHHBIX JETEKTOPOB JI0 OIpeAeiIeHHON
TeMmiieparypbl. JlocTOMHCTBa 3TUX JAE€TEKTOPOB B TOM, YTO OHM MUMEIOT HEOOJIbIINE pa3Mephl, HE
CBS3aHbl C M3MEPUTEIbHBIM IPUOOPOM, MMEIOT UIMPOKUN AMANa30H 03, C UX IMOMOUIbIO
U3MEpEeHusi MOTyT ObITh NpPOBEAEHBbI mocie oOmydeHus. i HM3rOTOBJIEHUS JETEKTOPOB
HCIIOJIB3YIOT COCTaBbl Ha OCHOBE (DTOPHUCTOTO JIUTHSA, COSAMHEHHUS KaJbIHs, aroModochaTHbIE
crexna. lIlupoko mpuUMeHSIOTCS PU UHAWBUIYyalbHOMN T03UMETPHUH.

Pa3HoBUAHOCTH 103 ¥ eIMHHUIBI HX U3MePeHHA

[IpuMeHEHNE HOHM3UPYIOUIMX H3IYy4YEHUH B KIMHUYECKOW IIPAKTHKE BBI3BIBACT
HEO0OX0IMMOCTh KOJIMYECTBEHHOW OLIEHKH pacIlpe/ieleHHs] SHEPruu U3JIyueHUus: B 00JiydaeMoM
oObeme. Llenpro 103UMETPUYECKOTO HCCIEIOBAHMS SBIISETCS ONpPENENICHHUE J103bl U3JIyYEHUS B
Kakou-1mbo cpene.

Jlo3a - 3TO BeTM4MHA PHEPTUH, OTIOUIEHHON eAMHUIIEH MAcChl UM 00beMa 00Iy4aeMoro
BemecTBa. CylllecTBYeT HECKOJIBKO Pa3HOBUIHOCTEH 103! /1032 B BO3/yX€, Ha MOBEPXHOCTH, B
rryonHe oOnydaeMoro oObekTa. Jlo3a, OTHECeHHas K €IMHHIIE BPEMEHH, Ha3bIBACTCA
MOIIIHOCTBIO JI03bl. MOIIHOCTh J03bl - 3TO SHEPrHsi, MOTJIOLIEHHAs B €IUHMIIE MAacChl WU
o0bema 00JyuaeMoro BELIeCTBA 3a €IUHUIY BPEMEHH.

DKCMO3UIMOHHAs /1032 — KOJIMYECTBEHHAsl XapaKTepUCTUKAa pPEHTTEHOBCKOTO U O
U3JIy4YeHUH, OCHOBAHHAas HA HX HWOHM3UPYIOIIEM JEHCTBUM U BBIPAKEHHAs CYMMapHBIM
AIIEKTPUYECKUM 3aps/I0M MOHOB OJIHOTO 3HaKa, 00pa30BaHHBIX B €IMHHUIIE 00beMa BO3ayXa B
YCIIOBUAX 3JIEKTPOHHOTO PAaBHOBECHS. PEHTTEHOBCKOTO M (ru3inyueHui. OHa xapakTepus3yeT B
OCHOBHOM HCTOYHHMK H3JIy4€HHUS, IO3TOMY Ha3bIBaeTCs TaKKe OSKCIO3UIHOHHONU. [lpum
YBEJIMYEHUH PACCTOSHUSA OT MCTOYHHMKA J0 OO0Jy4aeMoro oOBbEeKTa HKCHO3ULMOHHAS J03a
yObIBaeT 0OpaTHO MNPONOPLHOHATIBHO KBAJApaTy PACCTOSIHUS OT MCTOYHHKA /10 00Iydaemoi
MOBEPXHOCTU. 3a E€IUWHHUIy OKCIO3ULMOHHOW JI03bI PEHTICHOBCKOTO M (FU3JIydeHUi
NpUHUMAETCS KyIoH Ha kuiorpamm (Ki/kr).



Kynon Ha KuiorpamMm — SKCIIO3HWIIMOHHAs 1032 PEHTTEHOBCKOTO W QFM3JIyYeHHH, IMpH
KOTOPBIX CONPSDKEHHAS C 3TUM H3IYYeHHEM KOPITYCKYIISIPHAS SMHUCCHs Ha KHAJIOTPaMM CyXOTO
aTMOC(epHOro BO3/yxa MPOU3BOIUT B BO3AYyXE MOHBI, Hecymue 3apsia B 1 K anexrpuuectna
Ka)/IOTO 3HaKa.

BrecuctemMHON enMHHILENH 5SKCHO3MLIHMOHHOM J03bl PEHTTEHOBCKOTO W QFU3IIy4EHHU
sisiercst peHtred (P). PeHTreH — 310 Takoe KOJMYECTBO PEHTIEHOBCKOIO WMJIM QrU3JIyYCHHS B
BO3/yXe, NPU KOTOPOM COIpsDKeHHast KopmyckyispHas smuccus Ha 0,001293 r Bo3myxa B
pe3ysbTaTe 3aBEpIICHHs] BCEX HOHU3ALMOHHBIX IPOIIECCOB B BO3JAyXE CO3JAIOTCS HOHBI,
HECYIIHEe 3apsi B OJHY IEKTPOCTATHUECKYIO CIUHHILY KOJMYECTBA AIIEKTPUYECTBA KAXKIOTO
3Haka. 3ameruM, 9o 0,001293 r —macca lem® cyxoro arMocdepHOro Bo3ayxa MpH HOPMATbHBIX
yenoBusix (temneparypa 0°C u naBinenuun 1013 rla). 1 K/xr = 3880 P,

MOITHOCTh AKCTO3UIIMOHHON J03bI — IKCIIO3UITMOHHAS 1033, PACCUUTAHHAS HA CIHHUILY
Bpemenu. B CU ona u3mepsieTcs B amrnepax Ha kuiorpamm (A/kr). BHecucTeMHbIC €IMHUIIBI
MOIIIHOCTH 3KCIIO3UIIMOHHON 103bl: peHTreH B cekyHuay (P/c), pentren B munyty (P/mun) u
pentren B uac (P/4ac). Mex/y HIMH CYLIECTBYIOT cieyiomue cootHomenus: 1 Plc = 2,58210™
A/xr; 1 P/mun = 4,30710° A/xr, 1 Pluac = 7,17?710° A/xr

Jlo3a B peHTreHax WJIH €ro MPOW3BOJHBIX, H3MEPEHHAs Ha IOBEPXHOCTH 00Iy4aeMOro
00beKTa WM Tejla, Ha3bIBACTCS TOBEPXHOCTHOM KOXHOM mo3oi. KokHas 1o3a mnpu
PEHTTCHOBCKOM M TaMMa-H3JIydeHHH IMPEBBIIIACT 03y, U3MEPEHHYIO B CBOOOHOM BO3JIyXe Ha
TOM JK€ PAcCTOSHMM OT HWCTOYHHMKA paJWallfM, TaK KaK KOXHAas J/03a CKJIAJIbIBACTCS W3
MOTJIOMIEHHON SHEPTHH TEPBHYHOTO MOTOKA M3IYYEHHUS W DHEPTMH PACCESHHOTO H3ITyYCHHS,
MOTIAJIAFOIIET0 B KOXY MPEUMYIIECTBEHHO W3 MOBEPXHOCTHBIX TKaHEeH. C yBeTMYEHUEM ITOJIS
oOydeHHast KOJKHas J103a pacTeT TaK KaK yBEIMIMBACTCS 00bEM TKaHEH, B KOTOPBIX 00pa3yercst
BTOPUYHOE H3IIydeHHE. B TO e Bpems C yBEIMYECHHWEM DHEPrUU M3IIydCHHs KOXKHAs 1032
yOBIBaeT, MOCKOJIBKY paccessHHOE U3Ty9YeHHE CMENaeTCs B TIIyOMHY IO X0y ITy4YKa.

[lornomienHass 103a — OCHOBHOM  KOJIMYECTBEHHBIM  II0KA3aTellb  BO3JIECHCTBHS
MOHM3HPYIOMINX M3ITYYeHUH Ha oOirydaemble TKaHu. OHa XapaKTepH3yeTcsl BEIMYMHON SHEPTUH,
TIOTJIOIIIEHHOM B €IMHUIIE MacChl 00ydaemoro BemectBa. B CU eaunMIIA TOTIOMIEHHON O3B —
mkoynb Ha kwiorpamm ([bk/kr). Dta BenmuumHa mnoayuwia Haspanue «rpei» (I'p). I'peit —
€IMHHULIA MOTJIOIIEHHON J103bl, MPU KOTOPOH Macce oOaydeHHOro BemiecTBa B 1 kr mepenaercs
SHEPTHs HOHM3HPYIoIIero namydenus 1 Jix.

BHecucteMHON eIMHHIEH TOIVIOIIEHHOM SHEPrUHM M3JIy4eHUs SBISAETCA pag —
(pammarvionHast agcopOMpoBaHHas 703a) MOTJIOMICHHAs dHeprus u3nyueHus pasHas 100 spr Ha
1r oOnydaemoro BemtectBa. J[03a, MOrJoLIEHHAs 32 €AUHUIY BPEMEHH, HAa3bIBAETCSI MOLIIHOCTHIO
noraomeHHou no3el. 1 I'p = 100 pap.

[ToMHMO 3KCITO3UIIMOHHON ¥ TOTJIOMIEHHOH /103 CYIIECTBYIOT MOHSTHS YKBUBAICHTHAS U
s dexTuBHAS.

Jlo3a SKBHBaJIeHTHAasi — TIOTJIONIEHHAs 1032 B OpraHe WIM TKaHW, YMHOXXEHHas Ha
COOTBETCTBYIOIINI B3BEIIMBAIONINHA KO PUIIMEHT U JAHHOTO BHJIA H3ITyICHUS.

[Ipu BO3ACHCTBUU pa3MYHBIX BUIOB H3JIYYEHHUS C PA3IMYHBIMH B3BEIIMBAIOIIMMU
Kod(QpHIIMEeHTaMH SKBUBAJICHTHAS JI03a OMPEIEIAETCS KaK CyMMa SKBUBAJICHTHBIX J03 JUIS 3TUX
BUJIOB U3JTy4CHUSI.

Enununeit sxBuBanentHoil 10361 B CU sBistercs 3uBept (3B). 3uBEpPT — SKBUBaJICHTHAS
71032 JIFDOOTO M3JIY4eHHs, MOrjoneHHas B 1 Kr OMOJIOTMUECKOM TKaHH, CO3/AI0Ias TaKOU ke
Oouonormueckuit >pdext, kak u mnorjoueHHas go3a B 1 I'p ¢doToHHOro wu3NIyYEHUS.
BHecucTeMHast eHMIIA SKBUBAJICHTHON 7036l — 09p (OMOJIOTMYECKHiT SKBUBAICHT peHTreHa). 1
38 = 100 6ap.

Jlo3a s dexTrBHAs - BETMYMHA BO3JICHCTBHS HOHU3UPYIOUIETO H3ITYYSHHS, UCIIOIb3yeMast
KaKk Mepa puCKa BO3ZHUKHOBEHHUS OTIAJICHHBIX TOCIEICTBHI OOTy4YeHHUSI OpraHu3Ma YeoBeKa H
OTIENFHBIX €r0 OpPraHoB C YYETOM HX paJMOYyBCTBHTENBHOCTH. OHa TpeAcTaBiseT coOoi
CyMMY TIPOM3BEICHUN SKBHBAJCHTHOW JO3bI B OpraHax M TKaHAX Ha COOTBETCTBYIOIIWE



B3BenmBaroiue kodddurpentsl. Enunnna s3¢pdexruBHoi 10361 - 3uBepT (3B). BHecucremuas
eIMHULA —

— 09p. 1 38 = 100 6ap.

Jlo3a skBuBasieHTHas Wi 3(deKTuBHas!, O)KUJaeMasi Ipyu BHYTPEHHEM OOJIydyeHUH, - 1032
3a BpeMs, IIPOILE/IIee MOCIIe MOCTYIIICHHUS paJOaKTUBHBIX BEIIECTB B OPraHU3M.

Jlo3a romoBasi 3¢ dekTuBHas (3KBUBAJICHTHAsA) - cyMMa 3G QGeKTHBHO# (3KBHBaJICHTHOM)
7036l BHEIIHEro OOJy4YeHHs 4eJOBEeKa, IOJyYeHHOW 3a KaJeHJAapHbIH roJl, U OKUJaeMOMn
3¢ dexkTuBHOM( IKBUBATICHTHOI) 103l BHYTPEHHET0 00JIy4YeHHUs, 00YCIOBICHHON MOCTYILICHUEM
B OpPraHu3M PaJUOHYKJIHJIOB 3a 3TOT ke roj. Eqununa rogoBoit 3¢¢GeKTuBHON 03Bl - 3UBEPT
(3B).

Jlo3a »>(ddexTrBHAsS KOJUIEKTUBHAs - Mepa KOJUJIEKTUBHOTO pHUCKAa BO3HHUKHOBEHHUS
CTOXacTU4YeCKUX 3PPEKTOB 00yueHUs; OHA paBHA CYMME MHAUBUAYAIbHBIX 3P(HEKTUBHBIX J103.
Enunnna 3¢ (heKTHBHOM KOJUIEKTUBHOM J03bI - YEJIOBEKO-3UBEPT (4ei.-3B).

Jlo3a mpenoTBpariaeMasi - IMPOrHO3MpyeMas [03a BCJIEICTBUE paJMallMOHHON aBapHH,
KOTOpasi MOKET ObITh MPEAOTBPAILEHA 3AUIUTHBIMU MEPOIIPUSITUSMH.

['myOunHHas mo3a - 3TO 103a, U3MEpPEHHAas Ha OMpPEACNIEHHOW TIyOMHE OT MOBEPXHOCTH
obmydyaemoro oObekTa. OTHOIIEHWE J03bl Ha TJIYOMHE K /03¢ B CBOOOJHOM BO3IyXE,
BBIPAKEHHOE B MPOIIEHTAX, HA3BIBACTCS OTHOCUTEIBHOW, WJIM TPOLEHTHOM, MIyOMHHOM J030i.
OTHOcUTENbHAS TIyOMHHAS /1032 BO3PACTACT C YBEIMYCHUEM: a) PACCTOSHHS OT MCTOYHHKA, O)
SHEPruM U3JIy4eHHUsi, B) moJisi oOiyueHus. Jlo3a, HM3MepeHHas B MATOJIOTHYECKOM oOdare,
Ha3bIBAE€TCS 0YaroBOU J10301.

JUisi TUTaHMpOBaHMS JIydEBOM TEpanmuMyd W IIPOTHO3a BO3MOJKHBIX JIYYEBBIX PEAKIUN
HEO0OXO0IMMO 3HATh MHTETPAJbHYIO MOTJIOLIEHHYIO /103y, IHOJ KOTOPOl MOHMMAlOT 3HEPrUio
MOHU3UPYIOIIET0 M3JIy4eHHus, MOIJIOIIEHHYI0 BO BCel Macce OOJyd4eHHOro BEUIecTBa, WM B
00Jy4eHHOM opraHe. B KIMHUYECKOW paJMOJIOTMM YHOTPEOISIOTCS MOHSATHUS pPa30BOM U
cymMmapHoi n03bl. [log pa3oBoi 10301 MOApa3yMeBaETCAd KOJIUYECTBO ASHEPIHH, MOTJIOMEHHON
3a ogHO oOnyuenue. Ilox cymmapHOM 1030H MojapazymMeBaeTcss KOJMYECTBO M3IIydEHUS,
MOJIBE/ICHHOTO 3a BeCh Kypc jeueHus. HeoOxoqumo pa3ianyaTh M yKa3blBaTh COOTBETCTBEHHO
Pa3oBYI0 U CYMMapHYI0 UHTETPAJIbHBIE J103bI.

AKTUBHOCTBIO Ha3bIBae€TCd Mepa pPaJUOAKTUBHOCTH KAaKOro JHMOO  KOJMYECTBa
PaZMOHYKINA, HAXOJASALIErocs B JaHHOM HHEPreTHYECKOM COCTOSIHUM B JIAaHHBIH MOMEHT
BpeMeHH. J[pyruMu cioBamMHu 3TO Mepa KOJIMYECTBa PaJHMOAaKTHBHOIO BELIECTBA, BbIpakaeMasi
YHICJIOM paJMOAaKTUBHBIX INpeBpalleHuii B eauHuny BpeMeHu. B cucreme CU enumnuunei
AKTHBHOCTH SIBIISETCS obpaTHas cexynaa (¢, HassiBaeMast Gexkepenb (BK), T.e. OJMH pacmaj B
cekyHy. Mcnonb30BaBIIasics paHee BHECUCTEMHas elMHMIA akTuBHOCTH Ktopu (Ku) cocrasmiser
3,7710" Br.

JI03UMETpBI U UX IKCILTyaTalHsl.

Jlo3uMeTpHI - 3TO MPUOOPHI, MPeAHA3HAYEHHBIE JUIsI U3MEPEHHUS 103bl UM MOLTHOCTH J03bI
MOHU3UPYIOIIET0 U3TydyeHus. B ocHOBe 3TUX mpUOOPOB JiexkKaT PETUCTPaLUs U KOJMUYECTBEHHAs
OIIEHKa MOHM3AI[MOHHOTO, CHUHTWUISILIMOHHOTO, (OTOrpaduyeckoro, XUMUYECKOr0 U JIPYTUX
3¢ $eKTOB, BOZHUKAIOIINX MPU B3aUMOAECHCTBUY HOHU3UPYIOIUX U3TYyYEHHUH C BEILIECTBOM.

[To ueneBoMy Ha3HAYEHHIO TO3UMETPHI ACIAT Ha CIAEAYIOIINE OCHOBHBIE I'PYIIIIbL:

1. Jo3umerpsl Ans HU3MEPEHUS HOHM3HPYIOIIUX H3JIYYEHUH B MPSIMOM Iydyke. OTH
puOOPHI MPUMEHSIOT IJIaBHBIM 00pa30M IpHU MOATOTOBKE K JIy4€BOW TEPAIUH, a TAKXKE C LEIbI0
OLICHKH 00JTydeHHUs1 OOJIbHBIX B MPOIECCE PEHTIeHO(Paaro-) JOrMYECKOTO UCCIICIOBAHMSL.

2. JlodumeTpbl Ui KOHTPOJsSl 3allMTBI OT PEHTICHOBCKOTO M TamMa-u3imydeHus. C
MIOMOIIBI0 3TUX JO3UMETPOB U3MEPSIOT MOIIHOCTU JI03 PACCESHHOTO HM3JIy4eHHs Ha pabodmx
MecTax IepCOHajla PEHTTEHOPATUOJOTHYECKMX KAaOWHETOB, a TaKKEe B CMEXHBIX C HHUMHU
nomerneHusx (mozumerper JJKC-1119, JIKC-1119C , MKC-1117). Hcnosb3ytoTesi Takke pu
paZvalliOHHBIX aBapUsX.

3. Jlo3uMeTpsl Ul WHIUBUAYATEHOTO KOHTPOJIS OOJydeHUs JIUIl, paboTarommux B cepe
AeHCTBHs HOHM3HpYIOIUX u3nyuenuit (ATT-4).



B 3aBucumocTH OT THIA PErHCTPUPYIOIIETO YCTPONCTBA BCE JO3ZMMETPUUECKHUE MPUOOPHI
U3MEpSAIOT JUOO0 HENOCPEACTBEHHO MOIIHOCTh J03bl, JIMOO CyMMapHYIO J03y 3a BCE BpeMs
oOmydyenus. B mocienHem ciaydae AO3UMETPhl UMEIOT MHTETPUPYIOLIEE YCTPOHUCTBO, CIIOCOOHOE
CYMMHUPOBATh Pe3yJIbTaThl U3MEPEHUN Ha MPOTSHKEHUU OOTydEHUS.

Panuomerpbl (M3MepHUTEIN PAAMOAKTHBHOCTH) — MPUMEHSIOTCS Ul OOHAPYKCHUS U
ONpeJeNieHUs] CTENEeHU pPATUOAKTHUBHOIO 3arpsi3HEHUs Tena, OAEK[bl, MPOIYKTOB MHUTAHUS,
obopymoBanusi, Bo3ayxa a- u b-yactuiamu, g-usnydenus. JlarankaMu pagaoMeTpOB SBIISIOTCS
razopaspsiHble U CUUHTUUIALUOHHBIE CYETUYUKU. TaKUMU NMpUOOpaMH SBJSIETCS, B YACTHOCTH,
nosumetpel-paguomerpel.  MKC-1117, MKC-01P, [II-5A; cnekTpoMeTpsl BHYTPEHHETO
n3nydenus demoeka (CUY); cueTHbIC YCTAHOBKH JUISL OMPEICIICHUST aOCOIOTHON aKTHBHOCTH
uccienyemoro cyocrpara (PYB-O1I16, PKI-1) u npyrue npubGopsl. Ilopsiaok paboTel ¢
NO3UMETPUYECKUMU U PaJMOMETPUYECKUMHU NpuOOpaMu  ONpeNensercss HHCTPYKUUEn
IpujiaraeMoi K KaKJjoMy npuoopy.

KoHTpoJsib BHyTpeHHero 00, 1yuyeHNsl Ye10BeKA.

OcHoOBHasi TPYJHOCTb JO3UMETPUU BHYTPEHHETO OOJyYEHHUS COCTOMT B HEBO3MOYKHOCTH
NPSIMBIMA METOJaMH H3MEPEHHS 3aperucTpUpoBaTh 03y BHYTPEHHEro OOJydEHMs Tella WU
KPUTHYECKOTO oprana. [loaTomy mporiecc onpeaeneHus 1036l pa3onBaeTcs Ha 2 YacTH:

- OnpezneneHue akTUBHOCTU PaIMOHYKJIM/Ia B OpraHU3ME.

- Pacuer no3pl oOimyueHust ¢ yderoM MeTaboju3Ma paJUOHYKIUIA 3a OIpe/elIeHHbII
MIPOMEXYTOK BPEMEHH.

NHKOpHOpUpOBaHHYIO AaKTUBHOCTH B Tel€ YEJNOBEKAa OIPENesIIOT HECKOJIbKUMU
crnocob6amu. CylllecTBYIOT IPSIMON U KOCBEHHBIN MeTO1pl. O6a MeTo/1a JOMOJIHAIOT JIPYT JpYyTa.

[Ipsimoit  mpezacraBiser co00M  M3MepeHHE TramMMa-u3IydeHHUs Telaa C  IOMOUIbIO
ciekrpomerpa mainyueHus yeaoeka (CUY). Meto 1 mo3BOJIAET OCYIIECTBIATE UACHTH(DUKAIIUIO
PaZMOHYKIMJOB MO COCTaBy Ha OCHOBE H3MEpPEHHUS SHEPIUU HU3IYyYEHUS!, UMEET BBICOKYIO
YyBCTBUTEIbHOCTh. OHaKO 00JacTh HCIOJIB30BAHUS METOJa OrpaHWYeHA PaJMOHYKIUAAMU C
JOCTaTOYHO MHTCHCUBHBIM (QoToHHBIM m3ayueHueM (0,1 kBaHTa Ha pacmana) ¢ SHEPruei BbIIe
0,1 M»B.

KocBeHHble MeTOIpI MPEACTaBIAIOT COOON HM3MEpeHHEe KOHLEHTPALUU PaJuOHYKIUAa U
pacuer 103 0OJy4eHHs HAa OCHOBE aHayim3a OHOCyOCcTparoB (Moua, Kayl, KpOBb, CIIOHA, IIOT,
AKEHCKOE MOJIOKO, >KEIyJOUHBIM COK, KHUIIEYHBII COK, BOJIOCHI, 3yObl, CMBIBbI 3€Ba, HOCOBOM
MOJIOCTH, MOBEPXHOCTU KOXKM) WIJIM UCTOYHHKOB MOCTYIUICHHS PAJMOHYKIUIOB (BO3IyX, BOJA,
MPOJIYKThI TUTAHUS).

JIOCTOMHCTBO MeTOJa HCCeloBaHus OMOCYOCTpaTOB 3aKIOYaeTcs B BO3MOXKHOCTHU
OLICHKH 7103 BHYTPEHHEro OOJydeHHs 3a CYeT a-u3Jydarelieii M HU3KO3HepreThueckux b-
uznyuareneid. Hemocratkom wmetonma sBisieTcst BbicOKash morpemmHocth (mo 100%) wu3-3a
MHIUBUAYAIbHONH OMOJIOrMYECKON MM CYyTOYHOM BapraOeIbHOCTH BbIJECIICHUS.

HekoTopble pagroHyKIHAbBI MOKHO ONPEACIUTh B KpoBHU (1e3uii-137, HaTpuii-24, kanuii-
40, pochop-35wu ap.).

Kpome Toro, uccnenoBaHue KpOBHU HCHOJB3YETCSl sl HPOBEIEHUS OHOJIOrMYecKon
nosumeTpuu. [lo KOoIu4ecTBy XpOMOCOMHBIX a0eppaluil MOXKHO OLEHUTH 3(PPEKTUBHYIO 03y
Ha Bce Teno. JlJsi BBISIBICHHS XPOMOCOMHBIX a0eppalMii MCIOJB3YIT KIeTKH (dalie BCero
muMbonuThl nepuepuIecKoil KPOBU), HAXOASAIIMECS B COCTOSIHUU MeTada3sbl, KOraa XpoMaTuH
KOHJICHCUPYETCSI M XPOMOCOMBI TPEJCTABJICHbI B BHUJC KOPOTKHX Malo4ek (XpoMaTH/pl),
COCIMHEHHBIX TI0 LEHTPY C IBYMs ApyruMH. LleHTpomepa MOXET CIBUTAThCSA, HO B HOpME 23
napbl YeJIOBEYECKUX XPOMOCOM JIOJIKHBI UMETh 110 OJIHOM IleHTpoMepe. Adeppaliuu MOT'YT ObITh
pasuble. Ecnm Bo3neiicTBre paguanuy mpoucxoauT B ctamu G.1, TO KOra HacTymaetr Meradasa,
pa3phIBBI  KacaloTCsA JBYX XpomaTHI. OTO XPOMOCOMHBIA THUN aOepparnuid. BosnelicTBue
pammanmu B craauu Go, T.e. koraa Hactynaer pervmkanus JJHK, moBpexmaer kakyro - iamubo
OJIHY XpomaTtuay (XpOMaTHIHBIA TUI abeppaimii). DTOT TUN abeppaiuii BCTPEUACTCS TAKKE
mocjie yiabTpapuOoJIETOBOrO OOIMY4YeHHUsS, BO3JACUCTBUS MHOTHMX XUMHUYECKHX (DaKTOpOB.
YenoBeueckne TUMQOIUTHI, KaK HE ACISIINECs CIIOHTAHHO KIETKH, HaxosTcst B craanu G.o uin



G.1, BO3JEHCTBHE Ha HUX pagUaldd BCErJa NPUBOJUT K BO3HUKHOBEHHIO XPOMOCOMHBIX
abeppauuii. XpoMOoCOMHbIE abeppallui OTHOCSTCA K YUCIY TaKUX Pa3pbIBOB XPOMOCOM KOTJa
HACTYIaeT B3aMMOJICHCTBUE MEXKAY Pa30pBAHHBIMM KOHIIAMM M BO3HUKAET IUIEHTPUK WIIU
KOJIbIO. JIMIIEHTPUK MIpeICTaBIseT cO00H OOMEH ¢ APYTUMU XpOMOCOMaMHU, a HE TOJIbKO BHYTPHU
OJHOM XxpomocoMbl (MHTpaoOMeH). B mpollecce MHTOTHYECKOrO IMKJIA XPOMOCOMHBIC U
XpOMaTHUIHbIE aleppallui MOTYT CIIOHTaHHO wuc4Ye3aTh. HectaOunpHbIMU —abepparusMu
SBIIAIOTCS. J€JIEHMU M AacCUMETpUuYHble OOMEHbI. HBepcMHM U TPaHCIOKAIUU SIBISIFOTCS
cTaOuiIbHBIMU abeppanusaMu. Tak Kak HEKOTOPbIE MOMYIALUN TUMGPOIMTOB KUBYT OYEHb J0JTO
(MHOTHE TOIBI), TO MaHHBIC KICTKH MOXHO CUUTATh KICTKaMHU MamsTH (MEeMOpPHAIbHBIMH
kietkamu). B mepudepuueckoit kpoBu smumbonutel He gensatcs (Gg), HO HX MOXKHO
aKTUBUPOBATh IyTeM J100aBJIEHUS B KYyJIbTYpYy KIETOK aHTUreHa. Tak skcTpakT u3 6000B —
¢uroremarrirotuauH (OI'A) ctumynupyer T- TUMQOIUTEI 1aXKe MOCIe MHHYTHOTO KOHTaKTa C
HUMU. B — nmumdounter Taxke aktuBupytrorcss @I'A, HO ciiabee M MO3TOMY HE UCIOJIb3YIOTCS.
Hcnonb3yercss mepBbld LMK MHTO30B. HeoOXoaumMo OTMETHTb, UTO 4eM OoJibllle BPEMEHHU
MIPOXOJIUT HOCJE BO3AECHCTBUS MyTareHa, TeM MEHbIIIE IIaHCOB 0OHAPYXUTh abeppaliuu, Tak KaK
JIHK mMeeT sH3MMAaTHYEeCKyI0 CUCTEMY pernapanuu. Tak Ha3plBaeMble CTaOMIIbHBIE abeppaluu
COXPAHSIOTCSI JI0JITUE TOJbl, U ATO JA€T BO3MOXHOCTb HCCIIEI0OBAaTh KPOBb UY€pPE3 MHOTUE T'OJIbl
1ocJie Bo3AeicTBUs paauauuu. M3BecTHo, 4To Oa3ajibHas 4acTOTa JULEHTPUKOB BCTPEYAeTCs OT
0/1000 y nereii g0 2,8/1000 K11€TOK Y B3POCIBIX, MPOKABAIOIINX B IKOJOTHUECKHU 3arPA3HEHHBIX
paiioHax (XuMHYECKasi HHYCTPHS).

[lepcrieKTUBHBIM METOJIOM TaKXK€ SIBIISIETCS HCCIEAOBAHHE AJIEKTPOHHO-TIapaMarHUTHOTO
pesonanca (DIIP) B BemiectBe smainu 3yba. [Ipu ¢ Wi peHTT€HOBCKOM OOJyYEHHUH SMai B HEM
00pa3yroTcst cBOOO/IHbIE TapaMarHuTHBIE PaIKalibl, KOTOpPBIE perucTpupyrorcs merogom JIIP.

Yucno PaIMOMHAYILIMPOBAHHBIX  IapaMarHUTHBIX  LEHTPOB B KpHUCTa/UIax
TUIPOKCUIIANIATUTa, BXOJAIIMX B COCTaB »HMalld, MPSAMO MPOMNOPLUOHAIBHO BEIUYHMHE
CYMMapHOM MOTJIOUIEHHON /103bl MOHMU3UpYIOIIEro u3nydeHus. Kpucraimmueckue CTpyKTyphl
sMaiy 3y0a COXpaHSIOT paJualMOHHO WHIYLUPOBAaHHbIE M3MEHEHUS B TEUYEHHWE MUJUIMAPAOB
neT. MuHMManpHas J03a U3JIY4€HHUs, KOTOPYI0 MOXHO 3aperucTpupoBath ¢ nomouisio OIIP,
cocraBisier npumepro 0,1 I'p. HemocraTtkom meronma siBisieTcss HEOOXOAMMOCTH TOJTYYEHUS
sMaid  3y0a, MOJY4YUTh KOTOPYKD BO3MOXHO JIMIIb IPU OSKCTParupoBaHUM 3yOOB IO
MEUIIMHCKUM MOKa3aHUSM.

HccnenoBanne Mo4yM W Kaja HMMEET 3HAYeHHE MpH NPOPUIAKTUYECKHUX OCMOTpax
npodeccuoHaJIoOB U TpU aBapuUUHBIX cUTyauusx. EcTh 3akOHOMEpHBIE CBSI3U MEXIY
COJIep’)KaHMEM paJMOHYKJIMAa B Moue, Kajie M B opraHusme. JKemareiabHO MNpPOU3BOJIUTH
UCCIIEIOBAaHUS B IMHAMUKe. B Kasne BBISBISIOTCS IJIOXO PACTBOPUMBIE BELIECTBA, IOCTYIUBILINE
MEePOPAIbHBIM U HHTAISALUOHHBIM IIyTEM.

Pagmoxumuyeckuil aHanu3 BKIOYaeT cOOp M MOATOTOBKY HpoObl, BbiaeneHue PB,
U3MEpEeHUe AaKTUBHOCTH, WICHTHU(PHUKAUUIO paauoHykiuga. Jnas wMounm  paspernaronias
CIOCOOHOCTh MeToJa (HIKHHMH TIpenesl 4yBCTBUTENbHOCTH) cocraBimsier 10 — 2 Bk/n.
Pexomenayror c6op mpo0O B MOJUATUIICHOBBIE €MKOCTH JOMa 10 WM Mocie padoTel. Mouy
MOAKHUCIIAIOT COJIIHOM WJIM a30THOM KHCJIOTOM, MOXHO J00aBJSITh APYrol KOHCEPBAaHT WU
CTaOWJIbHBINA M30TOI. XpaHEHHE P00 — B XOJIOAUIIBHUKE.

OrneHka HOCOBBIX Ma3KOB. M3MepsIOoT aKTUBHOCTH MBUIK B IIPEIABEPUNA HOCOBOM MOJIOCTH.
Ecth kxo3dduument mnepexona OT aKTUBHOCTHM Ma3KOB K IIOCTYIUICHHIO PaJMOHYKIHJIOB B
Opranu3M. JTOT NOKa3aTeNb UCIOJIb3YETCS KaK MHAUKATOP 3arps3HEHMUS.

HccnenoBanue HMCTOYHUKOB IMOCTYIUIEHUS pPAJUOHYKIHMJIOB HMEET JOCTOMHCTBA B
pocToTe NpUOOpHOro oOecnedyeHus UM BO3MOXKHOCTUM MPUMEHEHUsS JJIs TPYNIOBOIrO
paaMalMOHHOTO KOHTpoJisi. HemoctaTkm Meroga COCTOAT B 3HAYUTEIBHOW MOTPEIIHOCTH (B
HECKOJIBKO pPa3) H3-3a HEBO3MOXKHOCTH y4eTa HHIMBHIYaJIbHOrO moTpediieHus (MpoayKTOB
nUTaHus, o0beMa BO3/yXa, MPOIICAIIET0 Yepe3 JIErKHE), peabHbIX XapaKTePUCTHK
MOCTYMAIOUIET0  PAJIUOHYKIUIA  (IUCHEPCHOCTh  a’po30jied, HX  (HU3UKO-XUMHUYCCKUE
XapaKTEePUCTUKH), HHIUBUIYATbHBIX TAPAMETPOB YCBOCHHSI.



BoJIbIIMHCTBO JTO3MMETPOB M PaaMOMETPOB HMEIOT CICIYIOIIME OCHOBHbIC Oyoku: 1)
natyuk (MOHM3AaLMOHHAs KaMepa. ra3opaspsjaHas TpyOKa, CHUHTHUIATOP WIH JIOMUHOGOD); 2)
nuTarouiee, npeodpasyroliee U perucTpupyollee ycTpocTaa.

OO0r11iee MPaBHUIIO AKCILTyaTAIlMK JO3UMETPOB (pajiOMETPOB):

- npu paboTe Ha JOOOM NMPUOOPE HYKHO IPEXKAEC BCET0 M3YYUTh MHCTPYKLUIO IO €ro
sKkcrutyaTauu. Kaxxasiii mpubop 10JpKeH UMETh MacnopT. DKeityatupyemblie mpubopsl 1 pas B
roj TMOJJIeXaT IPOBEPKE TEPPUTOPUAIBHBIMA OpraHaMH METPOJIOTHYECKON  CIyXObI
I'occranaapra, a HaxoAsIIMECS HA XPAaHEHUH — OJIMH pa3 B TPU roJia;

- OKpY’Karolllasi cpefia, rJe ycTaHaBIUBaeTCs MPUOOp, HE JOJKHA COAEPKATh MbUIH, apoB
KHCJIOT U arpeCCUBHBIX IpUMeceH;

- Tepen BKIOYEHHWEM mpubopa HEOOXOIMMO OOECTIeUUTh NPABWIBHBIA PEXKUM €ro
MUTaHUS U IPOBEPUTH, YCTAHOBIICHBI JIM BCE PYUYKHU YIIPaBJICHUs B HA4YaJIbHOE MOJIOKEHUE,;

- 1ocie BKIIOYeHuss npubopa 10 Hayajga HM3MEPEHUN CleayeT BBbIIEPKATh €ro BO
BKJIFOUEHHOM COCTOSIHUU HE MEHEE D MUH.;

- MPOBEPUTH MPABUILHOCT PA0OTHI J03MUMeTpa (paaruoMeTpa) ¢ MOMOIIBIO KOHTPOJIBHBIX
YCTPOMCTB, YKa3aHHBIX B HHCTPYKIMH I IPAJTyHPOBOYHOM CBHICTEIBCTBE (IEKTPOKOHTPOJIb,
KOHTPOJIb C PaIHOAKTUBHBIM MPEIapaTOM);

- BbIOpaTh MpaBWIbHBIN pexuM u3MepeHus. Ilpum 3ToMm crienyer HauuMHaTh ¢ HamboJiee
"rpyboro" aumamnazoHa;

- B K&XJIOM PEXHME HY)KHO C/I€JIaTh HE MEHEe TPEX MOBTOPHBIX U3MEPEHMUS,

- MOCJIe OKOHYaHMsI pabOThl 00s3aTEIbHO BBIBECTH BCE PYUYKU YIPABJICHHUS B HCXOJHOE
MIOJIOKEHHE U BBIKITIOYHATH TIPUOOD;

- oOeperath no3uMeTp (pagHMOMETp) OT COTPSCCHHUS, YIAPOB, MbLUIM M IOBBINICHHOM
BJIQKHOCTH, TIEPEHOCHUTH TIPUOOP TOIBKO B YITAKOBOYHBIX SITHKAX.

B OCII-2002 onpeaesneHsl MOJI0KEHHS 10 paJnalliOHHOMY KOHTPOJIIO:

B r1aBe / «O01mue TpeOoBaHUS K paJualliOHHOMY KOHTPOJII0» YKa3bIBaeTCS:

B rjaBe 21«PaananuoHHblii KOHTPOJIb NMPH PadoTe ¢ TEXHOTeHHbIMU HCTOYHUKAMH
U3JTy4eHHUST» YKA3bIBACTCH:

* paJMaIMOHHBIA KOHTPOJb TPH pabOTe C TEXHOTEHHBIMH HMCTOYHHKAMH HW3ITyYCHUS
JOJKEH  OCYIIECTBIATHCA 33 BCEMH  OCHOBHBIMU  pPaJUAIlMOHHBIMU  IOKa3aTEeIsIMHU,
OTPEEIAIOIIMMU YPOBHH 00JIyueHUs IEpCcOHaNa U HacelleHus. B kaxaoi opranu3anuy cucreMa
paZvalliOHHOTO KOHTPOJIS AOJKHA MPelycMaTpUBaTh KOHKPETHBINA MepeueHb BUIOB KOHTPOJIS,
TUNOB  PAaJUOMETPUYECKOM M  JO3UMETPUYECKON  ammaparypbl, TOYEK H3MEpEeHus |
MEPUOUNIHOCTH KOHTPOJIS.

* Bxmanx nOpupoIHBIX HMCTOYHMKOB H3JIydeHUST B  OOJlyueHHE IepcoHaja B
MIPOU3BOJICTBEHHBIX YCIOBHAX JIOJKEH KOHTPOJIMPOBATHCS M YUUTHIBATHCS TP OIICHKE /103 B TEX
CiTyJasix, Korzia oH mpeBbiiaeT 1 M3B B roj.

* nauBuayanbHbI KOHTPOJb 103 OOJIy4eHHUs SIBISETCS 00s3aTeNIbHBIM JJIsl IIEpCOHaa.
WnauBuayanbHbI KOHTPOJIb 3a O0JIyu€eHHUEM IEepCOHAa B 3aBUCHUMOCTH OT XapakTepa padoT
BKJIIOYAET!

- paJAuOMETPUYECKUN KOHTPOJb 3arpsA3HEHHOCTH KOXHBIX IIOKPOBOB U  CpEICTB
WH/IMBHTyIbHOH 3aIUTHI,

- KOHTPOJIb XapakTepa, TMHAMUKH U YPOBHEH MOCTYIUICHUS PAJMOAKTHBHBIX BEIICCTB B
OpraHM3M C MCIOJIb30BAaHUEM METOJIOB MPSIMOi U/UIH KOCBEHHOH paJliOMETPHH;

- KOHTPOJb JI03 BHELIHEro OeTa-u3IydeHHs,, raMMa-H3JIy4e€HUs U PEHTTEHOBCKOTO
U3IIy4yeHHUs, a TaKKe HEUTPOHOB C HCIOJIb30BAHMEM WHJMBUIYAIbHBIX JI03UMETPOB WU
PacUYeTHBIM ITyTEM.

[lo pesynmpraTaM paJuallMOHHOTO KOHTPOJIS JOJDKHBI OBbITh pAacCUMTaHbl 3HAUEHUS
3¢ GEeKTUBHBIX /103 Y IIEpCOHAIIA, a IPU HEOOXOIMMOCTH, OIIPEICIIEHbI 3HaYSHHS SKBUBAJICHTHBIX
7103 O0JIyueHUsl OT/AEIbHBIX OPTaHOB.

*KoHTpoJIb 32 paguallMOHHOW OOCTaHOBKOM B 3aBUCHMOCTH OT XapakTepa IMPOBOJUMbBIX
paboT BKITIOYAET:



- U3MEpPEHHE MOILIHOCTU JI03bl PEHTIEHOBCKOTO, raMMa M HEUTPOHHOIO H3IIy4yeHUH,
IUIOTHOCTH TIOTOKOB YAacCTHUI] MOHM3HMPYIOLIEr0 M3JIyde€HUs Ha pabodyux MecTaX, B CMEXHBIX
MOMEILEHUAX, Ha TEPPUTOPUH OPraHU3alMHU, B CAHUTAPHO-3aLIUTHON 30HE U 30HE HAOIIOACHHUS;

- U3MEpeHUuEe YpPOBHEW 3arpsi3HEHUs PaJUOAKTHBHBIMU  BeIIeCTBaMH  paboumx
MOBEPXHOCTEH, 000PYNOBaHUS, TPAHCIOPTHBIX CPEICTB, CPEIACTB HHAMBUAYAIbHOW 3alllUTHI,
KOYKHBIX TIOKPOBOB U OJIEK/Ibl IEPCOHAIIA;

- ompeneneHue OO0bEMHON aKTHBHOCTHM Ta30B U a’po3ojiel B BO3Ayxe pabounx
TTOMEIICHUH,

- U3MEPEHUE WIH OLIEHKY BHIOPOCOB U COPOCOB Pa/inOaKTUBHBIX BELIECTB,;

- olpejeseHre YpOBHEW paJlOaKTUBHOIO 3arpsi3HEHUs 0OBEKTOB OKpYXKarollel cpeibl B
CaHUTAPHO-3AILUTHON 30HE U 30HE HAOJIIOICHUS.

» Cucrema pajMaliMOHHOTO KOHTPOJsi 00bekToB | 1 Il kateropuii gomKHA MCIIOIB30BATH
CJIEYIOIIE TEXHUYECKHE CPECTBA:

- HENPEPHIBHOIO KOHTPOJISI HA OCHOBE CTAllMOHAPHBIX aBTOMATU3UPOBAHHBIX TEXHUYECKUX
CpPEICTB,;

- OIIEPATUBHOTO KOHTPOJISI HA OCHOBE HOCHMBIX U MEPEABMKHBIX TEXHUUECKUX CPEJICTB;

- 1a00OpaTOPHOTO aHaJIM3a Ha OCHOBE CTALMOHAPHON J1ab0OpaTOpHON anmnapaTypsl, CpEACTB
0TOOpA ¥ MOJATOTOBKH MPOO 7151 aHAIH3A.

ABTOMATH3UPOBAHHBIE CHUCTEMBI JIOJDKHBI 00€CHeurMBaTh KOHTPOJb, PETUCTPALIUIO,
oTtoOpaxeHue, coOop, 00paboTKy, XpaHEHHE U BblJIauy HHPOPMaLUU.

* B nomemienusx, rae BeayTcs paboThl ¢ JEISAIUMUCA MaTepuaiaMH B KOJIMYECTBAX, MpU
KOTOPBIX BO3MOYKHO BO3HUKHOBEHHE CaMOIIPOU3BOJIbHOM LIEMHON peakluu JeJIeHUs, a TAKKe Ha
SJIEPHBIX pEaKTopax U KpPUTHUECKUX cOopkax W mpu Apyrux paborax | xmacca, rue
paavanMoHHAas OOCTaHOBKA NpU IMPOBEACHUM pPabOT MOXKET CYIECTBEHHO W3MEHSThCH,
HEO0OXO0IMMO YCTaHABJIMBATH MPUOOPHI PAIMAIMOHHOTO KOHTPOJI CO 3BYKOBBIMH U CBETOBBIMU
CUTHAJM3UPYIOUIUMHU yYCTPOWCTBAMM, a MEpPCOHANl JOJDKEH ObITh OOecreueH aBapUilHbIMU
JO3UMETPAMHU.

* Pe3ynpTaThl HHAMBUAYAIbHOTO KOHTPOJIS 103 00Jy4eHUS IepCOHANIa JOJIKHBI XPaHUTHCS
B Teuenne 50 ner. [Ipw mpoBeneHUM WHAWBUIYAIBHOTO KOHTPOJS HEOOXOJAMMO BECTH yYeT
roJloBoi »(pGEeKTUBHON U, MPU HEOOXOJUMOCTH, FOJOBBIX 3KBUBAJEHTHBIX 103, 3(eKTHuBHOM
703bl 32 5 mocieoBaTeNbHbIX JIET, a TaKKE CyMMapHON HAKOIUIEHHOM J03bl 32 BECh IEPUOA
podecCuoOHAIBHOM PaOOTHI.

* HWuauBupayanbHas Jo03a OOJydyeHUS [JIOJDKHA PETHCTPUPOBATBCA B IKypHAJE C
MOCJIEYIOUM BHECEHHEM B MHJMBUIYyalbHYI0 KapTouky. ®dopma KapTOuku yuera
UHIUBUAYAJIbHBIX /703 BHEIIHEro OOJlydeHUs JIML, paboTalouMX C HCTOYHUKAMHU
MOHU3UPYIOIINX U3Jy4yeHUH, MpuBelieHa B npuiiokeHuu K I[lpaBuiaM, a Taxke B MalllMHHBIN
HOCHUTENb Ui CO3JaHus 0a3bl JaHHBIX B opranm3zauuu. Komus HMHIMBUAYaJIbHOM KapTOUYKU
paboTHUKa B cllydyae €ro Iepexoja B JAPYryl0 OpraHu3aluio, IJe MPOBOIUTCS paboTa ¢
HMCTOYHUKAMU HM3JIY4€HHUs, JOJDKHA IepefaBaThbCsi HA HOBOE MECTO pabOThl; OPUTHHAIN JO0JKEH
XPaHUTHCS Ha MPEXKHEM MecTe padOoThI.

e JlumaMm, KOMaHAMPYEMBIM Jii pabOT C UCTOYHMKAMH H3JIy4eHHs, KOMaHIUPYIOIIas
OpraHu3anusi J0JDKHA BbIJIATh KONHUIO WHAMBHIYAJBbHON KapTOYKM O IMOJIYYEHHBIX J103aX
oOmydyenus. JlaHHple 0 J03ax OOJIy4eHHs] MPUKOMAHIUPOBAHHBIX JIUIl JIOJKHBI BKJIFOYATHCS
MPUHUMAIOIIEeH opraHu3anueil B UX UHAUBH/IyaIbHbIE KAPTOUKH.

* B opranuzanusx, nNpoBOJAUIMX PAOOTHl C TEXHOT€HHBIMU HCTOYHUKAMHU H3IY4YEHHUS,
aJIMMHHCTpALEeN TOJKHBI YCTaHABIMBATHCSI KOHTPOJIbHBIE YPOBHHU.

[lepeueHp 1 YMCIIOBbIE 3HAUEHUSI KOHTPOJIBHBIX YPOBHEH OIPENENSIIOTCS B COOTBETCTBUU C
YCIIOBUSMHU PabOTBHI.

* Jlpu ycTaHOBIEHHMH KOHTPOJIbHBIX YpPOBHEH ClelyeT MWCXOJUTh U3 MpPUHLHUIA
ONTUMHU3ALMHU C YIETOM:

- HEpaBHOMEPHOCTH Pa/IMalliOHHOIO BO3/ICHCTBUS BO BpEMEHH;



- 1IeJIeCOO0pa3HOCTH  COXpPAHEHHWs] YK€ JIOCTUTHYTOTO YPOBHS — PaIUaIllMOHHOTO
BO3JICHCTBUS HA JaHHOM OOBEKTE HUXKE JIOIYCTUMOTO;

- 2(PEeKTUBHOCTH MEpONPUATHH MO YIYULIEHUIO paJualluoOHHOM oOctaHoBku. [Ipu
M3MEHEHHUHU XapakTepa paboT NepedeHb U YUCIOBbIE 3HAYCHHS] KOHTPOJIbHBIX

YPOBHEM MOJIEKAT YTOUHEHUIO.

[Ipy ycTaHOBIEHMHM KOHTPOJBbHBIX YPOBHEM OOBEMHONW U yJENbHOW aKTHUBHOCTHU
PaZMOHYKIUJIOB B aTMOC(EPHOM BO3yX€ U B BOJIE BOJAOEMOB CIIEIYET YUYUTHIBATh BO3MOKHOE
MOCTYIUIEHHE HX 1O TMHIIEBBIM I€NOYKaM U BHEIIHEe U3JIyYeHHE paJUOHYKIHJIOB,
HAKOIMBIINXCS Ha MECTHOCTH.

* Pe3ynpTaThl paMalliOHHOTO KOHTPOJIS COMOCTABISAIOTCSA CO 3HAYEHUSAMU MPEEIIOB 103 U
KOHTPOJIbHBIMU YpPOBHSMH. [IpeBblllIeHNs] KOHTPOJIbHBIX YPOBHEH JOJKHBI aHAJIU3UPOBATHCA
aaMHUHHCTpanue opranuzauuu. O ciaydasx NPEBBIIIEHUs MPEAeSoB 103 AJs MepcoHaja WU
KBOT OOJIy4eHHsI HACEJICHUs aJIMUHUCTPALUS OpraHu3auuu o0s3aHa HHGOPMHUPOBATH OpPraHbl U
YUPEKICHUS, OCYLIECTBISAIOIINE TOCYJapPCTBEHHBIN CAHUTAPHBIA HAI30DP.

PaguaumoHHbIi KOHTPOJIb B PEHTIeHOJIOrHYeCKHX KaOWHeTaX B COOTBETCTBUHU C
«CaHUTapHBIMH TNpaBUJaMU U HOpMaMu. ['MrueHMYeckUMH TpeOOBAHUSIMU K YCTPOWCTBY M
SKCIUTyaTallMM PEHTT€HOBCKUX KaOWHETOB, allapaToB M IPOBEIECHUIO PEHTIE€HOJOTHYECKUX
HCCIIEIOBAHUI» BKIIFOYAET CIEAYIOUIUE MOJIOKECHU !

* KOHTPOJIb MOILIHOCTHU JI03bl U3JIy4€HHUSI Ha pabOyuX MecTax NepcoHaia, B IOMELIEHUIX U
Ha TEPPUTOPHH, CMEXKHBIX C MPOIEAYpPHOH peHTreHoBckoro kabunera. IIpoBoautcs mnpu
TEXHUYECKOHN MacnopTU3alUl PEHTI€HOBCKOTO KaOMHETa, MOJIyYeHUH CAHUTApHOTO MaclopTa,

* KOHTPOJIb TEXHMYECKOTO COCTOSIHMSI W 3alIUTHON 3((EKTUBHOCTH MEPEABHKHBIX U
WMHIUBUAYAIbHBIX CPEJICTB pauallMOHHOM 3amuThl. [IpoBoauTCs HE pexe oJHOro pasa B JiBa
roja,

* WHAMBUIYAJIbHBIM JO3UMETPUYECKUN KOHTPOJb Kareropuu nepcoHan. [IpoBoaurtcs
IIOCTOSIHHO C PETMCTPALMEN pe3ylIbTaTOB U3MEPEHUI OJMH pa3 B KBapTal,

* KOHTPOJb  JI0O30BBIX  HArpy3ok  namueHtoB. llpoBoaurcs mnpu  KaxaoMm
PEHTI€HOJIOTHYECKOM HCCIIEJOBAHUMU.

* lniuButyanbHble KBapTaJIbHbIE U FOJIOBBIE 03Bl 00IyUEeHUsI IepcoHaa GUKCUPYIOTCS B
KapTOUKEe yuyeTa MHAUBUAYAJIbHBIX J03 BHEUIHETO O0Iy4eHHUs JIHL], pabOTaIOUX ¢ HCTOUHUKAMHU
HMOHU3UPYIOIIMX M3TyueHHH (1ajnee - KapTouka), mpuBeacHHON B npwitoxkenun 14 OCII-2002. «
Kaprouky ciemyer XpaHuTh B yupexJaeHHd B TedeHHe S0 JeT mocie yBOJbHEHHS paOOTHHKA.
Komusa kaprouku yuera 103 pabOTHHKAa B Ciydyae IEpeBOJla €ro B JIPYyroe Y4pexaeHue
nepefaeTcss Ha HOBOE MeCTO paOoThl. JlaHHbIE 00 WHIWBHUIYAJIBHBIX 033X OOJIydCHUS
MIPUKOMAH/IMPOBAHHBIX JIMI[ COOOIAIOTCA 10 MECTy OCHOBHOW paboTel. Exeronmno B
YCTaHOBJICHHBIE CPOKM aIMUHHCTPALUS YUYPEKIACHUS MPEIOCTABIAET PErHOHAIBHOMY LEHTPY
KOHTPOJISl M y4eTa MHAUBUAYAIbHBIX J103 00Jy4eHHUS! CBEIACHMS O J03aX OOJydeHHs IepcoHalla
PEHTT€HOBCKUX KaOMHETOB B YCIOBUSAX HOpPMalbHOW OKCIUTyaTalldkd M B YCIOBUAX
pagualMoHHON aBapuu (WJIM [JIAHUPYEMOTO TIOBBIIICHHOTO OOJIydeHHUs TIepcoHaia) B
COOTBETCTBUU € (hOPMaMU rOCYAapCTBEHHOM CTATUCTUYECKOW OTYETHOCTH O MHIUBUIYAIbHBIM
703aM O0JIy4eHUs Tpax/IaH.

*BHEIIaHOBBIN paJualMOHHBIA JO3UMETPUYECKUI KOHTPOJIb IIPOBOJUTCS NP U3MEHEHNUH
YCIOBHH 3KCITyaTallid PEHTICHOBCKOTO KaOwHeTa (M3MEHEHHE Ha3HA4YCHHs KaOuHeTa W/Hiu
CMEXHbBIX NOMEIICHUH, 3aMEHa PEHTICHOBCKOW TPYOKH, 3aIUTHBIX CPEJICTB, IPU aBaApUHHBIX
curyarusx u ap.). O0beM paJualMOHHOTO KOHTPOJISI OMPEACNSETCS XapaKTepoM H3MEHEHUS
YCIOBUM AKCIUTyaTallMM KaOWHETa U COTJIACOBBIBAETCS C TEPPUTOPHAIBHBIM YUPEXKICHUEM
rOCCaHHA30PA.

* KoHTpOJIb AKCIUTYaTallMOHHBIX TAPAMETPOB METUIIMHCKOTO 000PYA0BaHUSI BKIIOYAET:

MEPUOIUYECKUIM KOHTPOJIb MapaMeTpOB MEIUIMHCKOTO PEHTTEHOBCKOro 000OpyrOBaHUS,
HAaxOJIAIIErocs B IKCITyaTalllH;

TEKYIIUH KOHTPOJIb SKCIUTYaTallHOHHBIX TApaMETPOB PEHTIEHOBCKOTO 000PYAOBAHMUS.



* [Ipu ucTedeHnn cpoka CayKObl pEHTICHOBCKOM anmaparypbl, YKa3aHHOTO B TEXHHUYECKUX
YCIOBHSIX W CTaHIapTaxX, BONPOC JajbHEUIIEH €€ SKCIUTyaTallih pelIaeTcsi KOMHCCHEH,
CO3/IaHHOH B YUYPEXKJCHHU C Yy4aCTHEM CICHHUAINCTOB TEPPUTOPHAIBHOTO YUIPEKIACHUS
rOCCaHHAI30pa MOCIIe TPOBEICHHSI N3MEPEHUH TEXHHUYECKUX M PaIUAlHOHHBIX TApaMEeTPOB.

* KoHTponmb  3KCIUTyaTallMOHHBIX  MapaMETPOB  MEIUIIMHCKOTO  PEHTTEHOBCKOTO
000pYIOBaHUS MMPOBOJIUTCS YUPEKJACHUSIMH, aKKPSTUTOBAaHHBIMU B YCTAHOBJICHHOM TOPSIKE U
UMEIONUMHU CAaHUTAPHBIN TACTIOPT.

* PesynbTaThl pagualMOHHOTO KOHTPOJISI W KOHTPOJISI JKCILTyaTalMOHHBIX IMapaMeTpoOB
PEHTTE€HOBCKOTO 000pYIOBaHHUS OQOPMIISIOTCS COOTBETCTBYIOIIMMH IPOTOKOJAMH B JIBYX
sk3eMIuIsapax. OQMH SK3eMIUIAP XPaHUTCS B OPTaHU3AIMH, TPOBOISINEH KOHTPOJIb, APYroi — B
PEHTIeHOBCKOM KaOmHeTe. Komuio mpoTokojia OpraHM3alus HANpaBlIeT B yUYPEXKICHHE
rOCCaHHA30pa, BBIIABIIEEe CAHUTAPHBIN MACTIOPT.

PaguaumoHHbIH KOHTPOJIb B PATHOJOTHYECKUX YUpeKIeHUusiX. Bo BceX MeIUIIMHCKHIX
PAJIMOJIOTUYECKUX YUPSIKICHUAX, TPUMCHSIOMNUX WCTOYHUKHA HOHU3UPYIONIUX H3ITYICHHH,
pa3pabaThIBaeTCsl CUCTEMA PAJMAMOHHOTO KOHTpOJisa. OHa BKIIOYAET B ce0s OpraHU3auio 1
MPOBEACHUE HWHCTPYMEHTAJIBHBIX HAONIOJACHUN 3a paJMallMOHHOW OOCTAaHOBKOW M J103aMH
o0 ydeHus TIepCOHaNa W HacelleH!s B IpeJiefiaX CaHUTapHO-3aIllIuTHOW U HAOJII01aeMoi 30H, a B
cilydae HE0OXOAMMOCTH — U 3a UX IpejenaMu. B 3aBucumMoctu oT 00beMa U XapakTepa padoT ¢
MCTOYHUKAMHU W3ITYYCHUH paJMalliOHHBIA KOHTPOJb OCYIIECTBIISIETCS CIYXKO00H paauarmoHHON
0€30IMaCHOCTH YUYPEXJACHUS WIH CIEIHaTbHO BBIICICHHBIM JHIIOM. YMCICHHOCTH CITy)KOBI
paguanMoHHON O€30TMacHOCTH YCTAaHABIMBACTCS TakK, YTOOBI 00ECIEeUNTh paguariiOHHBIN
KOHTPOJIb ITPH BCEX PAJMAMOHHO OITACHBIX pa0OTax W TUIAHOBBIM paJMallMOHHBIA KOHTPOJb HA
BCEX yYaCTKax HCIIOJIb30BaHMS MCTOYHUKOB M3IydeHUs. OCHOBHBIMU LEISAMH PaJAAIMOHHOTO
KOHTPOJIS SIBJISTFOTCS CIISAYIOIINE:

1. KoHTpoJib 3a COOMIOACHIEM HOPM PAIHAIMOHHON O€30MaCHOCTH.

2. KoHTponb 3a BBITIOJHEHHWEM TIpaBWJI pPabOTBl C PATUOHYKIHIAMH H JIPYTHMH
WCTOYHUKAMH MOHHU3UPYIOIINX U3TyICHHH.

3. [omyyenne mHpOpMau 00 YpOBHSIX PaIUAIMIOHHOTO BO3JCHCTBUS HAa TIEPCOHAN H
paguaMoHHON 0OCTaHOBKE B PabOUYMX MOMEIICHUSX, CAaHUTAPHO-3AIIMTHOW W HaOII0daeMoi
30HaXx.

4. Peructpanus BceX BHJIOB PATUAITMOHHOTO KOHTPOJIS.

[Tomoxxenne o ciayx0e paguanrOHHONW OE30MMaCHOCTH YTBEP)KIACTCS aIMHHHUCTpAIUEH
YUPEXKJACHUS U COTJIACOBBIBACTCS C MECTHBIMH OpraHaMu [ ocynapCTBEHHOTO CaHHTapHOTO
Ha/3opa. B stom [lonokeHMHM NOKHBI OBITH YETKO ONPEICTICHBI YHCICHHOCTh, ITpaBa H
o6s13anHOCTH Cityk0b1 PB. Tlepconan ciy:x0b1 Pb niu nuio, oTBETCTBEHHOE 3a paguaIliOHHBINA
KOHTPOJIb, HA3HAYAIOTCS U3 YKCIIa pAOOTHUKOB, IPOIICIIINX CICIHAILHYIO TIOJITOTOBKY.

O0BeMm, XapakTep U MePUOJANIHOCTD PATUAIIMOHHOTO KOHTPOJIS, a TAK)KE YUET U MOPSIOK
pPETUCTpAIlK  €r0 PEe3yJbTATOB OIPENEIIOTCS aIMUHHUCTpAMEH YUPSKICHHS C Y4ETOM
OCOOCHHOCTEH NMPUMEHEHHS MCTOYHHUKOB MOHM3HMPYIONIUX HM3JIYICHUH B JAHHOM YUPEIKJICHUU.
O0veM W cojep)kaHWEe MPOrpaMMbl PAJAUAIMOHHOTO KOHTPOJSI MOTYT IEpPecMaTpUBATBHCS C
YYeTOM OITBITa pabOTHI U U3MEHEHUS YCIIOBHIA MCITOJIB30BAHMS HCTOYHUKOB.

Cnyx0a paguarmoHHON 0€30TaCHOCTH KOHTPOJIUPYET CTPOTOe COOJIOICHUE TMEPCOHATIOM
PaJIMOJIOTUYECKOTO YUIPESXKICHUS HOPM U mpaBwi, ycranoBieHHBIX HPB - 2000 u OCIT - 2002, a
TaK)Ke MPaBHJ U UHCTPYKIIMH MO TEXHHUKE 0E30TIaCHOCTH, KOTOPBIC JOJDKHBI OBITH Pa3paboTaHbI
IUTsL KKJIOTO pabouero Mecra B KOHTPOJIMPYEMOH 30HE.

KonTtponp 3a ypoBHSIMH pagialliOHHOTO BO3JACHCTBUS M 32 PaTUAIlMOHHON 00CTaHOBKOM
BKIIIOYAET PsJ MEPOIPHUATHA, B TOM YHCJIE. HCIBITAHUE W KOHTPOJIb 3allUThl (3AIIUTHBIX
COOPY)KCHHI M 3aIlUTHOTO 000PYIOBaHMS); WHIAMBHIYAIbHBIH JO3UMETPUUICCKAN KOHTPOJIb 3a
no3aMu  OOMydeHHUsl TEepCOHaNa; W3MEpPEeHHWE MOIIHOCTH J03bl TaMMa-H3JIydeHHs Ha BCEX
MMOCTOSIHHBIX Pab0YMX MeCTaX W B CMEKHBIX IOMEIICHHUSAX; KOHTPOJb 3a pPaTUOAKTHBHOMN
3arps3HEHHOCTHIO PA0OYMX TOBEPXHOCTEH, 000PyHOBaHMS, CHEIOACKIBI M KOXKHBIX MOKPOBOB;



pacueTHyI0 OLIEHKY J03 BHYTPEHHEro OOJIyueHHs C HNPUMEHEHHEM IMPSMBIX M KOCBEHHBIX
METO/I0B OTIPEAETICHUS COJAePHKaHUS PAJUOHYKIUIOB B OpraHu3Me.

KauecTBOo 3allUTHBIX COOpPYXEHUH M 3alUTHOrO OOOpyIOBaHUS MpOBEpsieTcs Ha
COOTBETCTBUE HOpPMaM paJHallMOHHOW O€30MaCHOCTHU B AKCTPEMAJbHBIX YCIOBHUSX, T. €. IpHU
MaKCUMAJbHBIX KOJMYECTBAX pPAJAUOHYKIUJOB M MAaKCUMAJIbHbIX HHTEHCHUBHOCTSIX IyYKOB
MOHU3UPYIOIINX HU3Jy4Ye€HUHM, NPUMEHSEMbIX B Ka)XXIOM KOHKpeTHOM ciydae. [Ipu mpoBepke
Ka4ecTBa 3allUThl U3MEPEHHs MPOU3BOJTCSA B CIEAYIOIIUX TOuYkax: 1) 3 TOYKH y KaKIOro
paboyero mecta (Ha ypOBHSX IOJIOBBI, TYJIOBHIA U CTYIHEH HOT); 2) HE MEeHee 3 TOYCK MPOTUB
CTBIKOB 3AIl[UTHBIX YCTPOUCTB; 3) HE MeHee 3 TOYEK MPOTHUB JBEPH B paboyee MOMEIICHUE U
POTHUB CMOTPOBOTO OKHA; 4) He MeHee 4 TOYeK B KOKIOM CMEKHOM TOMEIICHUH, 0COOCHHO Ha
pabounx MecTax repcoHasna, paboTaroIIEero B CMEKHOM NoMeleHuu. Mtoru npoBepku kadecTBa
3alUThl OQOPMIISIOTCS CHELHAIbHBIM aKTOM, B KOTOPOM, IIOMHMO PE€3YJIbTaTOB H3MEPEHMUI,
YKa3bIBAIOTCA pa3Mepbl IMOMEIICHHUs] U IUIaH pa3MelieHus 000pyAoBaHMs, pPabOUYMX MECT,
HMCTOYHUKOB M3JIy4eHHMs] M TouyeK 3amepa. HecTalmoHapHble 3allUTHBIE YCTPOICTBA OJIKHBI
MpoBepAThCS He pexxke 1 pasa B roj, a Takke KakIblid pa3 1mocie oOHapyKEeHUs U YCTpaHEHUs
HEHCIIPaBHOCTEM.

JlanHble 00 ypOBHSIX paJMallMOHHOTO BO3JIEHCTBUS Ha IMEPCOHAN JOJKHBI BKJIHOYATh B
ce0s ¢akTuyeckue CBeACHHUs] 00 MHIUMBUIYATbHBIX 03aX OOJY4EHHUs, O 3arpsS3HEHUU KOXKHBIX
MIOKPOBOB U PACYETHBIE BEIMYMHBI OXHUAAEMBIX /103 OT BHYTPEHHErO0 OOIy4eHUS.
OKBUBaJEHTHas J03a B JIIOOOM OpraHe WJIM TKaHH, OOYCIIOBJIEHHas MNpPOQecCHOHAIbHBIM
o0ny4yeHueM, J0JbKHa ObITh CyMMOM BKJIQI0B OT BHYTPEHHHMX M BHEIIHUX UCTOUYHUKOB. OHa He
JI0JDKHA BKJIFOYATh JI03blI, HE CBSI3aHHBIC C MPO(ecCHOHAIbHBIM 00NydeHUEeM (METUIIMHCKOE
o0JIydeHHe, eCTECTBEHHBIN paaualMoHHblil (oH). [lepconan, ycnoBus Tpyaa KOTOPOrO TaKOBBI,
qro J103a 0OmydeHuss MoxeT npebicuTh 0,3 II/l, momkeH moaBepraThCsi IMOCTOSHHOMY
UHIUBUAYAIbHOMY JIO3UMETPUYECKOMY KOHTpOJ0. B cioyuyae 3aHsATOCTM mepcoHala B
ornepanusix C HWCTOYHMKAMHM HOHM3HMPYIOLIIUX H3JIyYE€HUH, MPU KOTOPBIX 1032 OOJIy4EHHUS C
Oonpmiol  BeposTHOocThiO He mpebimaer 0,3 IIJ[, mocrarodHo mpoBeAeHUsS OOIIEro
paguamoOHHOTO KOHTPOJs B pabodeit 30He. OHAKO B 3TOM Cllydae MOXET ObITh HE0OXO0J UM
MIEPUOANYECKUI UHANBUYaIbHbIN JO3UMETPUUYECKUN KOHTPOJIb.

B ocoOpix ciyuasix, Korja BO3HHUKAaeT IOJIO3PEHHE O PaJMOAKTUBHOM 3arpsi3HEHUU
IepcoHaia, ciaeayeT MPOBECTH PaAMOMETPUUYECKUN KOHTPOJIb PYK, BOJOC U JIMYHOM OJEXK]IBI,
9TOOBI TP HEOOXOAMMOCTH HaudaTh Je3akTuBaruio. [Ipu OOBIYHON KIMHUYECKOW padoTe C
PaZMOHYKINIaMH TaKOM KOHTPOJIb B KaUeCTBE 00s3aTEIbHOM MpOLIeyphl HE TpeOyeTcs.

Hanuuue BHyTpeHHEro 3arpsi3HEHUs] MOYKHO YCTAaHOBUTD ITyTEM IIPOBEICHUS PaluOMETPUN
KOXH, Mouu U (pekanuii. HeobXxouMOCTh TaKuX M3MEPEHUN B MEAUIIMHCKONW PagUOJIOTHYECKOM
NpaKTHKe BO3HUKAeT penko. B Takux ciydasx (daiie BCero — aBapUHBIX) HEOOXOIUMO
o0paTUTbCsS B YUpexkJCHHE, UMEIOIee B CBOEM DPACIOPSDKEHHWH CYETUMK Ul Bcero Tena. Ha
0COBOM ydeTe JTOIDKEH HAXOXUTBCS IEPCOHAN, PAGOTAIONIMI C JIETydHM PaXHOHYKIHIOM o,
KPUTHYECKUM OPraHoM Uil KOTOPOTO SIBJISIETCS IIUTOBHAHAS )kene3a. Takoi mepcoHall A0KEH
MEPUOIUYECKH IPOBEPATHCA Ha COJIEp)KaHHWE PaJUOAKTHBHOIO HOJa B IIUTOBHJHON XKelese.
[Tpubopsl A5 3TOM 1€/ 0OOBIYHO UMEIOTCS B JIFO00M painoAMarHoCTUYECKOM JabopaTopuu.

KonTpons 3a paguannoHHOW OOCTAaHOBKOM B KOHTPOJIMPYEMOM 30HE COCTOUT B
CUCTEMAaTUYECKUX HM3MEPEHMSIX [03bl T'aMMa-U3Jy4yeHHs, IUIOTHOCTH TMOTOKOB OeTa-4acTul,
HEHUTPOHOB U JPYrUX HOHMU3UPYIOIIUX H3IY4eHHH Ha paboynMx MecTax U B CMEXKHBIX
MOMEILEHUAX. XapakTep M MEePUOJUYHOCTh OSTOTO KOHTPOJS 3aBUCAT OT MPUPOJbI
UCI0JIb3YEMbIX UICTOYHUKOB M3JIy4€HHUS U BUJA padoT.

[Ipu pabote c jeTyuuMU paJuOAKTUBHBIMH pacTBOpamMHu 0co0oe 3HaueHue NMpuoOpeTaer
KOHTPOJIb 33 COJEpKAHUEM PaJMOAKTUBHBIX I'a30B U a3p030Jiei B BO3/ayXe pabo4ynX U CMEKHBIX
ITOMELIECHUH.

B pabouux mnomemieHusixk, rie NPOBOAIATCS pabOThl € OTKPBITBIMU HCTOYHUKAMU
U3JTy4yeHUH, He0OXO0UM PETYJSIPHBIA KOHTPOJb 33 PaJMOAaKTUBHOMN 3arpsi3HEHHOCTHIO pabouyuX
MIOBEPXHOCTEH, OOOpyIOBaHUS, MHBEHTApSs M  CIELOACKIbl. 3HAaYeHHE OSTOro BHUJAA



paauamOHHOTO KOHTPOJIA TPYIHO TepeolieHuTh. OH MpU3BaH CBECTH K MUHMMYMY OTIACHOCTh
nepexojia paJuOHYKIMJA C 3arpsA3HEHHBIX IOBEPXHOCTEH B OpraHu3M padoTaroUIUX
COTPYIHHMKOB 4Yepe3 OpraHbl [bIXaHUs H TMHIIEBapeHHUs. Bcskoe mMpeBbIlIEHHE YpPOBHEU
JOTTYCTUMOM 3arpsi3HEHHOCTH JOJDKHO TIPHUBOJIUTH K NPHUHATHIO HEMEIJICHHBIX MEp IO
JI€3aKTUBALIMH 3arPSI3HEHHBIX TTOBepXHOCTEN. K 3TOM pa3HOBUIHOCTH paliallMOHHOTO KOHTPOJIS
CIeyeT OTHECTH M PETYISIPHYIO TPOBEPKY TEPMETHUYHOCTH 3aKPBITBIX PaTUO0AKTHUBHBIX
HCTOYHUKOB. BECKOHTpPOJIbHOE HCIOJIb30BAHUE TAKMX HUCTOYHUKOB OCOOEHHO OMACHO, TaK Kak
nepcoHai, padoTaIUi ¢ HUMH, MOKET COBEPIIEHHO HE MOJ03pEBaTh, UTO OH UMEET JEJ0 C
(aKTHICCKH OTKPBITHIM UCTOYHHKOM.

Kontpons 3a pammanmoHHON OOCTAaHOBKOW B CAHUTApPHO-3AIIMTHOM 30HE W 30HE
HaOJI0ICHUS BKIIIOYAET B ce0s CIIETYIOIINE MEPOIIPUSITHSL

- W3MEpPEHHE MOIIHOCTH [I03bI TaMMa-M3JIyU€HHs] W ITUIOTHOCTH TIOTOKOB JAPYTHX
MOHU3HUPYIONIUX HM3JIyYCHUU Ha TEPPUTOPHH PATUOJOTHYECKOTO YUPESXKICHHS W B TIpenesax
CaHUTAPHO-3AIIUTHON 1 HAOJIFO1aeMOM 30H;

- KOHTPOJIb 32 BEIOPOCOM PaIMOHYKJIMIOB B aTMOC(hepy;

- KOHTpOJIb 3a COJEpKAHUEM pATUOHYKIHUJIOB B JKUIKUX OTX0JaX, COpachIBaeMbIX
HEMOCPEJCTBEHHO B KaHAIU3ALUIO;

- KOHTPOJIb 32 COOpOM, yAaJleHuEM U 00e3BpeKMBAaHUEM PAJMOAKTUBHBIX OTXO0/I0B,;

- KOHTpOJIb 32 YPOBHEM paJMOAKTHUBHBIX 3arps3HCHUN OOBEKTOB BHEIIHEH Cpeabl 3a
IpesiellaMy pauoJIOrHueCKOro YUpExK ACHHUS.

Bo Bcex ciyudasix yactora U 00b€M KOHTPOJIBHBIX 3aMEpPOB JOJKHBI yCTaHABIMBATHCS
TakUM 00pa3oM, YTOObI MOKHO ObLIO OLIEHUTH KOJMYECTBEHHOE MOCTYIUIEHUE PaAMOHYKIINIOB B
OpraHu3M IepcoHalla 3a KBapTajl U B OpraHU3M OrpaHMYEHHON YacTu HaceneHus 3a roj. Ciydaun
OJIHOKPAaTHOTO WJIM TIOBTOPHOTO TIPEBBIMICHUS OMYCTUMBIX KOHIICHTPAIMM, CO3Jal0nIne
MMOTEHIIUAJIBLHYIO OMMACHOCTh MPEBBIMICHUS TOTTYCTUMBIX YPOBHEH MOCTYIUICHUS PAIHUOHYKIINUIOB
JUIS  COOTBETCTBYIOILIMX KaTreropuil oOdMydyaemblX JIMI[, MOJJEKAT paccielOBaHUIO, a
BBI3BIBAIOIINE UX TPUIUHBI — yCTPAHEHUIO.

Pesynbrarel  mpoBemeHus  BCeX  BUIOB  PATMAIMOHHOTO  KOHTPOJS  JTOJDKHBI
peructpupoBatbcsi. [lpu mpoBeAeHUM WHAMBUIYATBHOTO  JIO3UMETPUUYECKOTO  KOHTPOJIS
HEOOXO0JIMMO OIpeAeNsATh KBAapTaJbHYI 103y U BECTH Y4Y€T TOJIOBOM J03bl JJs KaXI0ro
coTpynHuka kateropuu A. JloJKeH BECTUCh TAaKK€ M y4eT CyMMapHOM J103bl 32 BECh IEPHUOJL
npodeccuoHaJIbHOM pabOThl JAAHHOTO COTpyAHUKA. HWHAuBuAyalbHYIO 103y 0O0JIyueHus
(UKCHUPYIOT B KapTOUYKE WHAMBUAYAIBHOTO ydeTa, KOoTopas XpaHUTcs B TeueHue S0 jeT mocie
YBOJIbHEHUS paOOTHHKA.

3aknroueHue:  oOpamjaeTcsi ~BHMMaHW€ HAa  B@XHOCTh  JO3UMETPUYECKOTO U
PaIMOMETPUYECKOTO KOHTPOJS TPH TMPOBEACHUH PEHTTEHOJIOTHYECKUX MU PATUOJIOTHYCCKUX
MIPOIICAYP U MPHU PATUAITUOHHBIX aBAPHUSIX.



