[image: image1.png]HaBkpamuM MyMO3aXHCHEM e(heXTOM XapaKTepH3YIOThCA CMYTH, pot
Minteni #a expaHylodoMy 6ap’epi — 3eMITHOMY KaBanbepi. SKiIo Maricr-
pank y HM3MHI, TO GaxaHO O3€ISHHTH BEPXHIO OPIBKY CXHIY. Haii6imsin
e(eKTUBHOI0 (OPMOIO MOIEPEYHOro NPOPLIO BBAKAETHCS opMa TPHKYT-
HHKAa 3 OiNBII IOIOTCI0 CTOPOHOIO CTOCOBHO JDPKEpena HIyMmy.

3axucHi 3elieHi CMyTH AII0Th KOMIIEKCHO: 3MEHIIYIOTh LIyM, OCamxyioTh
N, MOTJIMHAOTh BHXJOMHI TasH, MONIMUIYIOTH MiKpOKJIiMar, BOJIOAIIOT
TO3UTHBHUM TCHXO-€MONifHUM BILIMBOM

Konumponsui 3anumanns ma 3a60anua

1. HoscHiTe BH3HAYEHHS WOHATTA “mIym”, “yiapTpasByk”, “iHdpaspyk’,
“pibpanis”

2. Sixumu QI3MYHMME DapaMeTpPaMH XapakTepu3yeTbCd INyM, YIbTpa-
3ByKOBiI Ta iH(Pa3BYKOBI KOJUBAHHA?

3. SKkuM YMHEOM Ail0OTH HA OPrami3M JIOAWHH IIyM, ymbTpa- Ta iHdpa-
3ByK, Bi6panii?

4, Y 4oMmy TONSrac HOPMYBaHHA LIyMy, ymbTpa- Ta iHQpassyky, Bi0-
pauwii?:

5, Ha3BiTh OCHOBHi cIIOoCOOW 3aXMCTy BiJ BILTUBY IIYMY, YAbTpa- Ta
inppa3syxy, Bibpauii.
6. B woMmy monsrae 3BYKOi30JsLis Ta 3BYKOTIOTIHHAHHA?
7. o Take Bibpoizomauis?
8. o raxe raymraukx myMmy? Jlns sxux mymiB ix BHKOPHCTOBYIOTE !
9. MepexiviTe iMAMBiXYyadbHi 3aco0u 3aXMCTy Bifl WyMy Ta BiGpauii.
10. SlkuM DpUNAKOM BHMIpIOIOTE 1HYyM?
11. Sk pospaxyBaTH WHPUHY MYyMO3aXMCHOI 3€leHOI cmyru?

+

Po3zoin 8.

3AXHCT BIJ EJEKTPOMATIHITHUX IIOJIB I
BUIIPOMIHIOBAHDb

8.1. ExexTpoMaruiTHe 1ojie Ta Horo BILIMB HAa 3[0POB’s JIOANHH

Enexmpomaznimui Konueéans — ¢ OJHOYACHI TEPiOAMHHI 3MIHH B32€MO-
[I0B’S3aHMX EIEKTPHYHOTO Ta MarHiTHoro mnomis. IlomHpeHHS 3MiHHOTO
¢JIeKTPOMArHiTHOTO MOJA B TPOCTOPi 3 4YacoM Ha3HBAIOTh eleKmpomaz-
HIMHOIO XEUNE.

ENexTpoMarHiTHI XBWIi BUHMKAIOTH Y NMPOLECI NPUCKOPEHHA PYXy €NEKT-
puaHMX 3apanis. [loeIHAHHA eNCKTPHYHOrO Ta MATHITHOTO TONIB CTBOPIOE
TAK 3BAHE eNeKmMpoMacHimue none.

Y npupomi Jkepenamu eNeKTPOMATHITHHX IONIB € aTMOC(epHa eNeKT-
pyKa, KocMidHe TmpomiHHs, BunpoMirioanHs CoHus. Jlo mMTY4HHX JUKepen
laeKaTh eHepaTOpH, TPaHcOPMATOPH, AHTEHM, Ja3epHi YCTAHOBKH,
MiKpPOXBHJIbOBI Tedi, MOHITOPH KOMI'1oTepiB Tomo. IIpoMHCIOBUMH JOKE-
pEelaMH eIeKTPOMAarHiTHUX MNOJB € BHCOKOBONBTHI niHil enxexTpomepenay
(JIEII), BuMipioBanbHi NpUiamy, BiAKpHTE PO3IOAiNbHE yCTaTKYBaHHS:
(iHAYKUifHi KOTYUIKW, OKpeMi ©JIEMEHTH TEHEpaTopiB, poGoui KOHAEH-
caTop® TOILO).

3aneKHO BiA AOBXKHHE XBHJIi €JeKTPOMATHITHE BUIPOMIHIOBAHHS IIO-
ainsrote Ha fiamazonm (Tabn. 8.1). OcHOBHHMM mNapameTpaMu eJIEeKTpoO-
MarHiTHHX KONHMBAHH € NOBXKHHA XBHMJi, 4aCTOTa KONMBAHH i IIBHAKICTH
MOMIHPEHHS.

Jlosxcuna enrekmpomazHimuol xeuni — ye giocmanb, HA AKY ROUUPIOEMbCA
X6UAA 3@ 4ac 00HO20 nepiody.

3B’S30K MiXk JIOBXKWHOIO XBHJi A, WBHAKICTIO i MOMIKPEHHA B cepe-
poBumi v i mepiogom 7 Ta YAaCTOTOK KOJNMBAHb V MOXHA 3aNMHCATH TAKHM
MHHOM:

. S -

U_T—M_ &.1

3a Teopicto Makcsena Gyap AKME 3apsj, WO PYXA€ThCsl 3 MPHCKOPEHHAM
460 KOMMBAETHCH, MAE BHIPOMIHIOBATH enekTpoMarsiTai xsmii. i xBHM,
MOLIMPIOIOUUCH Y HEOOMEKEHOMY NPOCTOpi 3i MIBHIKICTIO CBiTIa, CTBO-
pPIOIOTH 3MiHHE €NESKTPOMATHITHE M[OJe, sAKe 3JaTHE BIUTMBAaTH Ha 3ap;111>1<em
YACTHHKM, CTPYMH, BHACHIOK HOro BimOyBaeTsCA IIepeTBOPEHHA eHepTii
mona B immi BuAM eHeprii. Bcio 06HacTh MOWHMPEHHS ENCKTPHYHUX XBHIlb,

161




[image: image2.png]Tabauys 8.1

Jlianazouy enexTpoMarsiTHUX BUNpPoMiHiOBaHbL B o6aacTi pagioxBuianb

E&ﬁz{g I[ianaao*ﬂ H;?:;jgsﬂ Binnosinauit MeTpruHMI TiAPO3ALNT
30HY HacTor XBHIIB**
5 30 -300 KI'g 10%-10° m KinometpoBi XBHI {HH3bKI HYaCTOTH —
HY)
6 [300-3000 Kl [10°-10° M |Texramerposi xsmii (cepesi 4acToTH —
CH)
7 3-30 MI' 10%-10 M JexamerpoBi xBui (BHCOKI 4aCTOTH ~
BY)
8 30 - 300 MI' 10-1 M MerpoBi xBuIi ({y’Ke BUCOKI 4aCTOTH —
ABY)
9 3003000 MI'y {1-0,1 m Heuumerposi xBui (yIbTpaBUCOKI
qacToTH — YBY)
10 |3-30ITn 10-1 cm | CanrumMeTpoBi XBuIli (HaBHCOKI
yactoTH — HBY)
11 130-3001Tn 1-0,1 cv | MiniMetpoBi XBWIH
(Hag3euyaiHOBHCOKI yactoTH — H3BY)

* 5 .
Alana3oHd 4YacTOT BKAKOYAKTL BCPXHE 3HAYCHHA NapaMeTpa M BHUKIKYAKOTh
HHXHE.

F* %k 1
Alana3oHy JOBXHMHHU XBWJIb BKIHYAKNThL HMKXHEC 3HAYCHHA IapaMerpa "
BHKIIKOYAKTL BCPXHE.

HOYMHAIOYM BiJl JUKepela BHUIPOMIHIOBaHHS, YMOBHO IOAUIAIOTH Ha TpH
30HU: GAUNCHIO, NPOMINCHY Ta Oarbhio. Paniyc OmiKup0i 30HH CTAHOBUTDH
npu6au3no 1/6 moBxyHH XBUII BiJ Jkepena BHIOPOMiHIOBaHHA. [anbHs
30HA PO3IOYMHAETHCS HAa BiACTaHI, AKa JOPIBHIOE NPUOIHM3HO INECTH HOB-
XHHaM XBWIb. IIpoMikHa 30Ha po3MillleHa MiXK HHMH.

HanpyxenicTe enexrpuusoro nons E, B/m Busnauaors 3a dopMmynoro:

30P
r

e P — notyxHicTh Ipkepena BHIPOMiHIOBaHHs, BT; r — BigcTans Bixm mkepe-
Ja BUIIPOMIHIOBAHHS.

E= , (8.2)

V 30H1 Aii 3MIHHOIO €NEKTPOMATHITHOTO HOJs JIIOJMHA OUHHAETHCA ITif
BIIMBOM HETATHBHMX AN 3A0poB’s (akTopiB, MepeiyciM TEmnoBoro i
Giomoriynoro. Hacnigku nboro BIUIMBY 3aNieXXarb BiJl HAlPYKEHOCTi eJeKr-
PUYHOTO Ta MAar”HiTHOrO ¥OJIiB, YACTOTH BHIIPOMIHIOBAHHS, UIINBHOCTI
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[OTOKY eHeprii, po3Mipy ONpOMiHEHO MOBEPXHI MIOACHKOTO Tila, a TAKOX
iHANBIAYyaNbHEX OCOONHBOCTEH JIOXHHH.

3a paxyHOK 3MiHHOI MoONApH3auii AieNeKTPHKa, a TAKOXK NOJBM CTPY-
MEHIiB TPOBIAHOCTI, TINO NIOAWHE HarpiBacTbes. IoscHioeThes e TAM, WO
TKAHHHA JOACHKOTO OpraHismy (pimMHHI CKIajoBi, kpos, Tomio), siki gobpe
IPOBOJATH ENEKTPUYHUH CTPYM, HArPiBAIOTHCA BHACHINOK BHHUKHEHHS Y
HHX BUXOpOBMX CTpPyMiB. Y TKaHWHaX, IO HE IPOBOAATE eneKTpuqHHﬁ
cTpyM (icneKTpHKU) — XPSAW(, CYXOXWDIA i T.X., ~ BHACHINOK 36y IKESHIX
JEKTPHYHNX TNOJeM KOJIMBAaHb MOICKYN JieNeXTpHKA 3 HACTYNHOK iX
monspuzanicic BiaGyBaeTeCA BMAITCHHS T

Haj3BUuaiiHO CHIBHO BIIMBA€ €IEKTPOMArHiTHE IIOM€ Ha OpraHu i
TKAHMIH 3 BHCOKMM BMICTOM BOJIOTHM: MO30K, HUIYHOK, XKOBYHHH i CeuoBHi
MIXypH, HUpKH. BHacmifox Aii eNCKTPOMArHiTHOrO BMIPOMIHIOBAHHA CHO-
crepiracTbes MOMYTHIHHS KpPHINTANHKa OKa Ta PO3BHTOK KaTapakTH, po3-
Naj ICHXiK{, MiABHIEHZ BTOMIIOBAHICTL 1 COHNIUBICTH, NOABA CIYXOBHX
ramionunanii, TpuBatnii BIUTHB BUIPOMiHIOBaHHA mopymtye QyHKuii cep-
L[eBO-CY{MHHOT CHCTEMH, TIOTipiIye O6MiH pEUOBMH, UPH3BOJAMTE 1O 3MiHH
CKJIafy KpoBi, 3HMXEHHA OloXiMiuHOI aKTMBHOCTI. EnexrpoMartiTHi moas
NPOMHUCIOBOI YACTOTH BIUIMBAIOTH HA MO30K i LEHTPAIBLHY HEPBOBY CHC-
TEMY.

3 exONOTIYHOT TOHKM 30pYy, JIIOACHKMI OprasisM HANEXWTh A0 TPyNH
20MOtlomepMHUX OPTaHI3MIB, TOOTO BiH 60100i€ mepmopezymoouuMu 6nac-
mueocmamu, niompumye nocmitiy memnepamypy mira. Sk Binomo, mijg 9ac
HArpiBaHHs JIOJCHKOTO OPTaHi3My B €NEKTPOMArHiTHOMY YOI BiaGyBaETHCH
BiABENEHHS HAMIMIIKOBOTO Tellla A0 HiIBHOCTI WOTOKY epeprii I =

10 MB1/cM?, To6TO 10 mennosozo nopozy. TlouuHAIOuM 3 W€l BENMYHHH
CHCTEMa TepMOPErynaiil He CNpaBIETHCS 1 HACTYNAE MeperpiBanHs opra-
Hi3My, {0 HEraTHBHO BiflGHBAETHCH HA 3HOpOB’T JHONUHMU.

Bing jukepena eNEKTPOMAarHiTHUX BHIPOMIHIOBAHD BULINAOTE GIUNCHIO
30Hy abo (30Hy iHOYKYii), IO PO3MIAETHCH HA BincTani (M) r < A/6, Ta
OansHio 30HY (30HY eunpominiosanus), ans axoi r > A6, ge A =3 10%v —
AOBXHHA xBuri (M), a v — gacrora xomueanb (I'w).

'V gianasoHi BiA HM3BKHX YAaCTOT [0 KOPOTKOXBHIBOBHX BUIPOMIHIOBAHDb
yacToTO0, MeHuroio 10 MI'y Gina remeparopa, poGoue wmicue nepeGyBac B
somi impykuii. OCKinbk# B 30HI IHAYKII eICKTpHHUHE i MargiTHe mone
MOXKHA BBAOKATH HE3AICHKHUMU OFHE BiJl OJHOTO, TOMY HOPMYBAaHHA TYT
BENEThCS SK 32 eJeKTPUUHOW TAaK i 33 MarHITHOWO CKIZNOBAMA. Y 30HI
BUIPOMIHIOBaHHA, e Bxe c(OpMyBagacd ENEKTPOMArwiTHa XBHAL, LIO
GiskuTh, GiNbII BAaXKIUBUM TAPAMETPOM € IHTCHCHBHICTH €JEKTPOMArHITHOTO
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[image: image3.png]nois. EHepreTMyHUM NOKAa3HHKOM MapamerpiB y IiH 30HI € NiNBHICTH
noToky emeprii, (I1, Br/m%).

KinbkicHHH BIJIHB €NEKTPOMATHITHOTO MOMA HA JNIOAMHY BH3HAYAETHCS
BEJAMMUHOIO MOTJMHYTOI i TiNOM eleKTpoMariTHoi eseprii (W, Br):

W =1 S,

* Je S, — TOTJIMHANBLHA NOBEPXHA Tila JIONMHH, M.

Brius CJI.eKTPOMaI‘HiTHOFO BUIIPOMIHIOBAHHS HA JIONWHY 3aT€XKHTh BiJ
HacToT! Ta IHTEHCHBHOCTI BMIPOMIHIOBAHHS, TPHBANOCTI i YMOB ONpO-
MiHECHHS.

MipunoM Gesmeku mnepeOyBaHHA JIOLHHU B €NEeKTPOMATHITHOMY MO
l‘IpOMHCJIOBOIl: YacTOTH € Hanpyswcenicms nois. ENextpudHe mone cTpymy
[POMHCIOBO! YacTOTH XapakTepusyerbcs Hampyrowo 400 kB i suiue.

I'panndni piBHi ompomiHMeHHs y jiana3oHi pagiodacTOT BH3HAYAIOTHCH
FOCT 12.1.006-84 “EmextpomarniTHi mons pagiodactor”. Bimmosigzo
HBOTO  BCTAHOBNCHA TPAHHIHO NOMYCTHMA HAUPYKEHICTH E€TEKTPUUHOTO
nons y miamasoni 0,06 — 300 mI'y i rpaHHYHO JIOMYCTHME CHEPreTHYHe
HaBaHTAXCHHS 3a pobouuii aeHb.

I'paHuuHo JMOmMycTHMa HANPYXEHiCTh MATHITHOTO TONA B ,u1ana30H1
gacToT 0,06 — 3 MI'y cramoBUTE 50 A/M.

I'pannuno momycTuMuii piBeHb BIUTMBY MOCTIHHHX MATHITHHX IIONIB
HOpMyeThCs Biamosigno go CH Nel742-77. Hampyra takoro mons mHe
noBUHHA mnepesunryBatu S000 A/m.

. TpuBanicrs nepebyBanHs MOXMHM B €MeKTPOMATHITHOMY IOJi 3AT€XKUTH
BLI pIBHA Horo mampyxeHocTi (raGn. 8.2).

Tabauys 8.2

Honycruma Tpupaiuicts ail enexTpuunore noss na JHOAMHY
3aJIeXKHO BiJ HaUpy)KeHocTi

HanpysxeHicTb eJeKTPHYHOTO mosis, TpupanicTs nepeGyBaHHA JIOAMHU B

KB/M CIEKTPHYHOMY TI0N1i 1TpotsroM | 1o6u, XB
MeHIe 5 HE HOPMOBAHO
BIx 5 yio 10 He Oinpine 180

noHax 10 go 15 He Olnbue 90

monay 15 g0 20 He Gineuie 10

moHan 20 o 25

He OuIBLIE 5

164

8.2. 3aXHCT Bij e1eKTPOMArHITHHX BHIPOMIHIOBAHE

Jlo crocoGiB 3aXHCTy Bil eleKTPOMArHiTHHX BHIPOMIHIOBAHb HalleXarh!

+  panioHaTbHE PO3MILUECHHS BHIPOMIHIOIOUMX H ONPOMIHIOIOYHX 06’ ek~
TiB, IO BUKIIOUYAE abo X ocnabmoe iX A0 HAa HPALIOIYHX;

+ oOMexeHHS Micug Ta gacy nepeOyBaHHS NPaUIOOYMX B CHEKTPO-
MATHITHOMY TIONi; 3aXMCT BIACTAHHIO, TOOTO BiAJANCHHAM po6oqoro MlCI.I}I
BiJl J)Kepesia eNeKTPOMATHITHOTO BHUIPOMIHIOBAHHI;

* 3MEHINEHHS NOTYXKHOCTI JDKepela BUNPOMiIHIOBAaHHA,

+  BHKOPHCTAHHS TOTJNMHAIBHHX 1 BiNGHBHHX CKDaHiB;

« BUKOPHMCTAaHHS 3aCO0iB IHIHMBIXyambHOTO 3aXMCTy 1 T.A.

OnupM i3 HalicheKTUBHIMINX CHOCOOIB 3aXHCTY € €KpaHyBaHHA poO-
Gounx Micis abo K 6e3MOCEPeHBO IKEPEN BUIPOMIHIOBAHHA.

Bidbueaioyi expaxu BUTOTOBISIOTH 13 MATepianiB 3 MaiuM €NeKTPHIHHM
oropoM, HajiuacTime 3 Meranis abo ix cmmasis (Mimi, JaTyHi, amoMiHio i
jioro cruasis, cranmi). BpaxkamoThcs HaiGinel epeKTUBHMMH H €KOHOMHHMH
He CYUiNbHI €KpaHu, a BHTOTOBINICHI 3 JApOTsAHOi ciTkm abo 3 TOHKOI (TOB-
muna 0,01 — 0,05 MM) amominiesoi, natyHHoi a6o HUHKOBOI (QONBIH.

Expanyiody 3HaTHICTH MaloTh CTPyMONpoBinHi ¢apbu, B AKMX CTpY-
MONpPOBIJHHM €JIEMEHTOM € KONOijHe cpi6yio, MOpOIMKOBHH rpadir, caxa
TOmO, @ TAKOW MeTadeBi MOKPHTTA, HAHECEHi Ha MOBEPXHIO 3aXUCHOTO
Marepiany.

EKpaHyBaHHs €J1eKTPOMArHITHOrO BHIIPOMiHIOBAHHA BiAOyBa€ThCA Ha-
CTYIHMM 4HHOM. Y MaTepialni eKpaHy MiJ €0 eNeKTPOMAarHiTHOro MO
BUHHKAIOTH, 3FiJHO 3 3aKOHOM (DYKO, BUXOPEBi CTPYMH, CTBOPIOIOYH B
HHOMY BTOPHHHE mOJie. AMILIITYJa IbOTO TOMNs Maibke aHAJIOTIYHA aMILTi-
TyAi eKpaHylo4oro mMolf, B Toi 4ac Ak (a3 MUX NOJNIB NPOTHIEKHI, IO
3yMOBJIIOE BHACIHIJOK HAKNAJAHHA UMX HONIB 0 3aTyXaHHA HANpyXeHOCTI.

EdexTuBHy Aif0 €KpaHa MOXHA BH3HAUMTH 33 (OpMYOIO:

E= 110 (8.3)
ae I, — IinpHICTH MOTOKY eHeprii B MaHiif Todwi Ge3 expaHyBaHHI, Br/™?
{ —,UbHICTE TMOTOKY eHeprii B Till ke TOYIli 3 BHKOPHCTaHHAM CKpaHa,
Br/m?;

EexTHBHICTE eKpaHyBaHHJ MOXKHA BUPA3UTH B AcnuOenax:

10lg--, xB. (8.4
0

3aMKHYTHII expaH, 3BapeHuil i3 JHUCTOBOI cTani GeslepepBHUM LIBOM,
mae edeKTHBHICT, eKpaHyBaHHs y jiamasomi wactor 0,15 — 10000 I'm,
upubausno 100 ab. ‘
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[image: image4.png]Hornunaioui expaNH NOrAWHAIOTH ENEKTPOMATHITHI XBHNi. X BUTrO-
TOBIAIOTh Y BUTJAHI THYYKHX i KOPCTKHX IMIHOIUIACTIE, TYMOBHX KHIHMKIB,
JUCTIB OPOJIOHY, BONOKHHCTOI XepeBHHH, 00poGAeHO! CHemialbHMM po3-
YHHOM, a TaKok 13 (QeppOMArHiTHHX IUIACTHH.

3axucHi expaHu cuif 060B’A3KOBO 3a3eMIIATH.

3axMCT BiJ €NEKTPOMArHiTHOrO IO MPOMHCIOBOI YacTOTH, IO YTBO-
protors JIEII, 3a0esneyyrors 30iTbIIyOYM BHCOTY INiABIlIYBaHHA JpOTIB
JIEI1 1 ameHmernHs BiacTaHi Mix uumu (tabm. 8.3).

Tabauys 8.3

Posmipi caHitapHO-3aXUMCHHMX 30H B350BK BHCOKOBOALTHUX JiHil

Bincrans Bif Bincrs i
Hanpyra Hanpyra ACT A5 BIL
BHCOKOBOJIHTHOL TIPOCKILL Ha 3eMino BHCOKOBONBTHOT P OCIIUL Ha SEMITO
stiseii, kB KpaiiHix das inii. xB Kpafitix da3
TIPOBOTIB, M ’ IPOBOJIR, M
1150 300 (55) 220 25
750 250 (40) 110 20
500 150 30y 35 15
330 75 (20) 5o 20 10

*OcHOBHUMHA €HOCODAaMH 3aXHCTY Bil €ICKTPOMATHITHOTO BHIPOMiBIO-
BanHA € HeoOXifHa BiJCTaHb, CTBOPEHHS CAHITAPHO-3aXHCHMX 30H, B SAKHX
obMexyeTsess TpuBanicTe pobiT, a Taxox 3a3eMIASHHS MawuH i obnan-
paunda. 3oHoK obmemeHHs 3a0yn0BU € TepuTopid, Ae HA BUCOTI HOHam 2 M
Bil NOBEpPXHi 3eMJi TEpeBHIUEHI IPAHMYHO AOMYCTHMI PEXHMMH, AKi 3aK-
NafeHi B Cy4acHHX HOPMATHUBax. 30BHILIHIO Mexy 30HM OOMEXKEeHb BH3HA-
HAI0Th 33 MaKCHMAIBLHOIO BHCOTOK Oynisens IepcnexTHBHOI 3a0yHOBH, Ha
PIBHI BEPXHBOIO LOBEPXY, /i€ TPAHMYHO JOIYCTHME BUIIPOMIHEHHS ENEKTPO-
MAarHiTHOI'O OJi He IEPEeBHILYE HOPMH.

Mexi CaHiTapHO-3aXMCHUX 30H Y3JOBXK TPAaCH BHCOKOBONBTHOI JiHil y
HACeNCHOMY MyHKTI cTanoBasTh 300 M npu nanpysi 1150kB i 10 m — npu
ranpysi 20 xB.

Marepiany cTiH i HEPeKpUTTS NO-pi3HOMY MOTJIMHAITL 1 BiAOHBAIOTH
enekTpoMaraitii Xxsuii. ITokpuTTs noBepxui omilinolo dap6oro, ska He Mae
Ili"OpCTKOCTi, Bigdusae 10 30 % eneKTPOMArHITHOI €HEeprii CaHTHMETPOBOro
H1alla30HY.

Maivia Ta MexaHi3sMH Ha NHEBMOXOJY B CaHiTapHO-3aXMCHIift 3owi
MaroTh OyTH 3a3eMileHi (JTAaHIIOrOM MiX pamolo 1 3emiero). Mertanesi mo-
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KPUTTA OyliBenb 3a3eMIIOIOTH HE MEHINE, HDK Y JBOX Micusx. Byxism, mo
posMimeni y BIAKPUTOMY NpPOCTOpI HHX 30H, 3a0€3MeyuyloTh eKpaHyKuMMU
neperopojkamu (3anizoGeTOHHHMH, TPOCOBHMH) ab0 3€NCHMMH CMYTaMu
JepeB i KymiiB, BHCOTOIO LioHaiiMenmie 2 merTpu. [IpoTsxui meranesi o6’ek-
i (Tpy6onpososu, kabeni) Ha OyaMalinaHYMKaX, pO3MIlEHAX Y CaHiTapHO-
3aXHUCHIM 30H1, HIANArarOTh 3a3eMJIEHHIO.

Canimapno-enidemionoziuna ciyxcba 31iHCHIOEC KOHTPOJb PiBHS €NEKTPO-
MATHITHOTO BHOPOMIHIOBAHHS: &) ni0 udc HPUUMAHHA € eKCNAyamayiio Hogux
abo pexoncmpylioganux 06’cxmig; ©) nio0 uac nOMoOUHOZO CAHIMAPHOZ20 O2-
A0y,

Ha TepuTOpii CaHITAPHO-3aXHCHHX CMYT BHCOKOBOJBTHMX JIHiH Ha-
npyroro 750 kB i Bume 3aGopoHseThCA mpoBeieHHA pobir ocobam po 138
POKiB.

Hanpyry MOCTi#HOTO MarHiTHOro moONA BUMipiol0Th npumazamu 1111-8
abo d-4355. MaruiTHe Ilole NPOMHUCIOBOI YACTOTH NPH HANPy3i JO
15 xA/m BumipiotoTs Tpwiagamu 1-79, a y miamasoni wactor 0,01 — 30 MI'm ~
npunagamu I13-15, 113-16 rta I13-17, AKi Takox MOXyTb GyTH PEKOMCH-
ZOBaHi IS BAMIpIOBAHHSA HAIPYTH €JEKTPUYHOIO MONA B Aiana3oHi 4acToT
0,02 — 300 mI'm. JIns BMMIpIOBaHHS WIiINBHOCTI MOTOKY eHeprii eneKTpo-
MarfiTHOro MONs BHKOpPHMCTOBYHWTH mpunamu I13-9, I13-18, 113-19, I13-20,
AKi mepekpuBawTh yactoTHuil amiamaszom 0,3 — 400 MTI'w.

8.3. JlazepHe BMNPOMIHIOBAHHS Ta JOTPHMAHHS JiajepHol Ge3nexn

OcoGNMBHM BHAOM €NEKTPOMATHITHOIO BHIPOMIHIOBAHHA € JiazepHe,
AXe TEHEPYIOTBCA B CUELIANbHUX TPHCTPOAX — ORMUUHUX KEAHIMOBUX 2€HEpa-
mopax abo nazepax. Jlazepu — Le MOTYKHiI BHIPOMIHIOBAYl eJNEKTpOMAr-
HiTHOI eHeprii ONTHYHOTO JidNasoHy. IX 4acTo BHKOPHCTOBYIOTH A 06-
poGkH Matepianip (pisaHHA, CBEPANIHHS OTBOPiB TOWO), Y CHCTEMi 3B A3KY
AN Tmepejadi CHUTHANIB Ja3epHHM IMpoMeHeM, o0 OJepKaTd TroJorpamMu
(06’emui 300pakeHHs NPEIMETiB), y Xipyprii Tomlo.

Ipuruun po6oTH Jasepa OCHOBAHMI Ha B3a€MOJIl €IEKTPOMArHITHOIO
NQIA 3 eNeKTPOHAMH, AKi BXOMATHL JIO CKJIaAy aroMiB i Mosekyn pobodoi
pPEeUOBHHHU.

Jlazepn MOXYTh OYTH 2a308UMU, HANIGNPOGIOHUKOGUMU, piOuHHUMU, meep-
oominumu.

JIs Ta30BUX J1a3epiB BUKOPHMCTOBYIOTh iHEPTHI Ta3d — HEOH, apros abo
napy, HampuKnaz kaamitoo. Jlis HAmiBIPOBIIHMKOBHX JasepiB B AKOCT]
po6ouoi piMHE BUKOPHCTOBYIOTH aPCEHiJ Trajilo, y PIAMHHHX — PEUOBHUHH
opraniusux GapBHHKiB a60 HEOPraHiYHHX coNeHl piikicHux Meramis. ¥
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[image: image5.png]TBEPAOTIINX JIa3epax BHKOPHUCTOBYIOTH pyGiH. OcTaHHiM wacoM po3pobieHi
ONTHYHI KBAHTOBI IeHepaTOpH, ¢ BUKOPHCTOBYIOTHCA Pi3Hi ONTHYHI cepe-
nopuma (dropuctuit kamemiif, Bomedpamar xamsuito Tomo). Ili nmazepu
MOXYTH [PAIIOBATH SK B IMIYIbCHOMY (TPHBaNiCTh BUIIPOMIHIOBAHHS
0,25 ¢), tak i B 6e3nmepepsHoMy (0,25 ¢ i Ginbme) pexumax.

Jlazepu reHepyIOTh €NEKTPOMArHiTHe BHIPOMIHIOBAHHA B JianasoHi
xBiib 0,2 — 1000 MM, AKi TOALIAIOTE CTOCOBHO GioorivHoOi Aii nasepHoro
npoMeHd Ha HacTynHi cmextpu: 0,2 — 0,4 MkM — ynerpadioneTosa o6nacTs;
0,4 — 0,75 — Buguma; 0,75 — 1,4 MM — GmKHA iHppavepBoHa, MoHan
1,4 mMxm — panmeHs iHpadepsona obGnacts. Haituacrimme B TexHimi 3acrto-
COBYIOTh JIa3epH 3 HOBXHUHOIW XBHIL, MkM: 0,34, 0,49-0,51; 0,53; 0,694;
1,06; 10,06.

Eneprernuni mapamerpu nasepi 3amexaTh Bin ix Tumis. Hampuknan,
Py0iHOBI Jasepu, sKi BUNPOMIHIOIOTE B ONTHYHIH YACTHHI CHEKTpY, AAlOTh
IMITyJIbCH TPHBANICTIO Bill NEKIbKOX MiliceKyR (MC) O COTHX HAHOCEKYHN
(HC), IPUYOMY EHEpris OJHOTO IMIYNbCy MOXe JOCATATH COTEHb IDKOYIIB
ApH HOTYXHOCTi B cotHi Merasar (1 MBt = 10° BT).

Hopmamuenoio eeruuunow nasepnozo sunpominiosanns € GiOHOuieHHA
nomyxcnocmi 0o nnowi nosepxni (Br/cM®) abo xomyewmposanozo nyuka
enepzii do odunuyi naowsi (Jx/cm?).

UIxignuBuil BIUIMB Ja3epHUX YCTAHOBOK Mij 9ac iX poBOTH Ha Opramism
JIOAWHHM MOXE IPOSBIATUCA BHACHIJOK:

3 IIOTY)KHOIO CBITJIOBOIO BHIIPOMIHIOBAHHS BiJ JNaMN HAKAYyBAHHI;

* 1OHI30BaHOTO BUIPOMIHIOBAHHS;

* Aii BHCOKOYACTOTHHX | HAJYACTOTHHX eJEKTPOMAIHITHHX NOJIB;

* iHdpauepBOHOTO BHNPOMIHIOBAHHS;

» il mymis i BiGpauiii.

WikipnuBa Ais Ma3epHUX YCTAHOBOK 3aNeXUTh Bijl CHEPreTHYHHX i ua-
COBHX NAapaMeTPiB BUIPOMIHIOBAHHS, IEPEAYCIM NOTYXHOCTI, HOBKHHH
XBHII, IPOMEHs, TPHBANOCTI Ta YaCTOTH.

Pisens ypaxawuoi nii 3anexurs Takox Binx Giosoriummx i disuko-
XIMIYHHX OCOGNMBOCTEil TKaHMHH # OpramiaMy B WimoMy. YpaxeHHS Bix
JA3CPHHX YCTAHOBOK MAlOTb mepMiuHuil i Hemepmiunuil Xapaxtep.

Tepmiuna nis nasepis mocriiinoil nii JAyke mnogidna o 3BUYaHHOTO
HAarpiBaHHA i TEIUVIOBUX OMIKIB: HEBEAMKi JO3M BHIIPOMIHIOBaHHS CHPHIH-
HAIOTb OMIKM IIKipH, a TpH eHeprii Bumie 100 X BHHUKAIOTh 3HAYHI OMIKH
3 pylinyBanHaM TkaHuHd. Jlo pedi, IIOMa ypaXeHHS JNa3epHOTO OIIKY
HEBEINKA. BaXIHBO 3BepHYTH yBary Ha Te, W0 Ja3cpHUHE NpOMiHb mi€
HEMOMITHO, BiH HeMa€ BHIMMHX O3HAK — BOTHIO, JHMMY, 3BYKY.
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CynyrHiMy, HETEPMIiUHMMH BIUIMBAMH JIa3€PHUX YCTAHOBOK € ITOTIIH-
HaHHA TKAHWHAMH EeNEeKTPOMATHITHOI eHeprii, a TakoXx pisHi eNekTpHuHi Ta
GOTOCTEKTPHUHI e(deKTH.

Ilin nmiero nasepHoro BHNPOMIHIOBAHHA BHHMKAIOTH NEPBHHHI Ta BTO-
PUHHI HacHiAKH BIIMBY. SIKimio mepsuHHI BiAOYBaOTHCS B TKAHHHAX JIO-
AUHH 0e3NOCEepeaHbOo TiA BIVIMBOM BHIPOMIHIOBAHHS (OMiKH, KPOBOBHIMBH
TOIIO), TO BTOPHMHHI (MOGiuHI ABMIIA) BMKIMKAIOTH pi3HOMAHITHI., mOpy-
WIEHHS B JIOJCBKOMY OpIraHi3Mi.

Jlasepui mpoMeni NOpaXarOTh HE AMIIC MOBEPXHK MIKIPH, BHKIHKAIOUH
OmMiKH, ane H BHYTPIlIHi OPranu, WO HPOSBIAETHCA Y BUITIAAI KPOBOBHIUBIB,
HabpAKiB, a TakoX 3ropTaHHi Ta posmnami kpoei. OcobauBo HeGesmewHi
Na3sepHi DPOMEHI AJA OpPraHiB 30py, WO MPOABIAETHCS B OHIKaxX CiTUATKH
i HaBiTH BTpaTH 30pYy.

3axHCT NPANIoIYHMX BiJ JA3SPHOr0 BHIPOMIHIOBAHHA i ONpOMiHEHHS —
e OCHOBa Na3epHOi OesmekH, sika 3abe3meuyerscs KOMIUIEKCOM TEXHIUHHX,
CaHITapHO-Tiri€HiYHNX Ta OpradizaliffHEX 3aXOmiB.

HopMyBanHs na3epHOro BHNPOMIHIOBaHHS 341HCHIOETBCA BiXIIOBINHO IO
CH Ne 5804-91 “CamitapHi HOpMM 1 HpaBWia BIAWITYBAaHHS i eKCILTyaTalii
nmazepiB”. T'0JOBHEM HOPMOBAaHMM [OKa3HUKOM TNpPHIHATA eHepzemuuHa
excnosuyin (H, JDx/cM”) nasepHO ONPOMiHEHHX TKAaHWH 33 OJWHMIIO 9acy.
Beranosneno, skmo HOpMOBaHa Belwuuda H (FpaHUYHO JONYCTHMHIL
piBeHb) HE MepeBHNIEHa, TO Y IPAaLIOIOYNX He OyAYTh MPOSBIATHCS Hep-
BMHHI Ta BTOpHHHI Oionoriuni edexrtu.

Benvynna rpaHuYHOi €HEPreTHYHO! €KCIO3MINI 3aleXHTh Bil JOBKHUHH
XBHJIi JIa3€PHOTO BHUNPOMIHIOBAHHA 1 TpuBamocti Horo aii. Ilpuxmax Takoro
HOPMYBAHHA IS Ja3¢PHOTO BHUIIPOMIHIOBAHHS 3 JIOBXKHHOIO XBHmi Bim 0,2
1o 0,4 MKM i 3aTafibHHM HacoM ONMPOMIHEHHS B OJMH poOouMil NEHH HaBejle-
unil y 1abn. 8.4. EHepreTHuyHa eKCIO3HMLIA HOPMYETHCA Ha POrOBUIL OKa
Ta IWIKipi.

Tabruys 8.4

P'pannuno gomycTumuit pisenb J1a3epHOro BUIPOMIHIOBAHHA (eHEPreTHYHA
AKCNO3unin) 3 popxunolo xsuwii 0,2 — 0,4 mxm (yantpadionerosa odiaacrs)

JomxuHa xBu1 Eneprernyna Jlomxkuua XBuii Enepreruysa

JIa3ePHOro €KCTIO3HLis, JIa3epHOro EKCIIO3uLIis,
BHIIPOMIHIOBAHHS, MKM Tox/om? BHITPOMIHIOBAHHS, MKM Jl/em®
Big 0 10 0,210 1*10°8 IMonan 0,2 mo 0,300 1*10°°
Iomapn 0,210 go 0,215 1*1077 Ilonan 0,3 no 0,370 1*107*
[Tonax 0,215 mo 0,290 1*10°8 Ilonazn 0,370 1*1073
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[image: image6.png]TpasudHO OMYCTHMI piBHI BHNIPOMiHIOBAHHSA (EHEPreTHYHOI eKCmo3uuil)
y Mexax mopxkuuu xsuns Bim 0,2 mo 20 mxm. Kpim uporo, B CaHiTapHHX
HopMax i mpaBumax Ans AoBXMH XxBuinbk 8ig 0,4 mo 1,4 MKM BcTaHOBIEHI
[PaHHYHO JONYCTHMI DIiBHI €HEpPTeTHYHOI €KCIO3HIii CiTMATKH OKa, A
pugumoi vactunu crekrpa (0,4-0,75 mxMm). JlomaTkoBO HOPMYETbCS €HEPTis
BunpoMiHoBadHg (Q, JIk) Ha ciT4aTKy OKa.

Jo ocnoBHuX 32co0iB KONEKTHBHOIO 3aXHUCTy BiJ JIa3€pHOro BHIPO-
MiHIOBaHHA HaJeKATh:

* 3aXHCHi €KpaHH;

*  Oropo/DKeHHs Ja3epHO-Hebe3medHol 30HH, PO3MIpPH AKOI BU3HAYAIOTH
a0 mUIAXOM pO3paxyHKY, a00 eKCIepHMEHTAJIbHHMH 3aMipaMu;

* ©expaHyBaHHA Ja3epHOTO BHIIPOMIHIOBAHHS,

°  JUCTaHLiNHI CHCTEMHM YIpaBlHiHHA JIa3epHUMH TEXHOJOTIAMM Ta CHC-
TeMy ONOKYyBaHHA i cHUTHaxizauii.

Jdnsa oropomxens i ekpaHis noTpiGHO BUOMpaTH BOTHECTiHKI Marepianu
i3 HalimenmuM koediieHTOM BiZOUTTA, AKI © He BUIAULIH TOKCHYHHUX
PEYOBHH HiJ JI€I0 JIa3¢PHOTO BUIIPOMIHIOBAHHS.

Jlo 3aco6iB IHAMBIAYAIBHOTO 3aXUCTy HAEXKaThb:

» KOMOiHE30HH Ta XaljaTH, BHIFOTOBNCHI 3 METani3oBagWX TKAHHH;

* 3axucHi OKymapu (Tabm. 8.5).

Tabruysn 8.5

Mapxu cxJia, Axi BAKOPHCTOBYIOTLCH B HPOTHAAIEPHAX OKYASPAX
T2 cBitnodianrpax

Jloxuna XBHi

Jla3epHOro 0481 53 0,69 0,84 1,06 1,54 | 10,6
BunpoMiHiosanug, | 0,51
MKM

0C-12 |0C-12 |C3C-21 {C3C-21 |C3C-21 {C3C-24 [BC-15
0C-13 |0OC-13 |C3C-22 |C3C-22 |C3C-22 |C3C-25
C3C-24 |C3C-26

Mapxka cxina

Ipumimiu: OC ~ opamnscese cxkno;, C3C — cunvo-3enene cxno;, 5C ~ beskonipu
CKRO

Poamimaru naszepn Ho3BOMAEThCS IHIIE Y CHEHiadbHO BilBemeHUX mpH
MIllEHHAX, Ha ABEPAX AKUX NPHKPIMIIOITH 3HaK naseproi HeGesmexu. Taw
* 3HAaKE DOBHHHI MaTH 1 caMi ia3epHi YCTaHOBKH.
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Meroas i amapaTM JAO3MMETPHYHOIO KOHTPOMIO NA3EPHOTO BHIPO-
MIHIOBaHHS 3aTBEPIUKEHI B HOPMATUBHOMY NOKYMEHTI ,,CHCTEMH CTaHjap-
TiB Gesnexu npaui” (CCBIN), I'OCT 12.1.031-81 CCBII. Jlazepn. Meroau
AO3HMETPHYHOTO  KOHTPONIO JNa3epHOro BUNpoMiHoOBaHHA". Cramgapr
BCTaHOBIIOE METOAH NO3UMETPUYHOTO KOHTPONIO Ge3lepepBHOTO, iMIYIIhbC-
HOTO T2 IMIYJABCHO-MOJYNBOBAHOIO Na3€PHOTO BUIIPOMIHIOBAHHA B Jiama-
soni xemip 0,025 - 0,4; 6,4 — 1,4 1a 1,4 — 20 mMrm 1aa BHIPOMIHIOBAHES 3
HEBITOMHUMH NapaMeTpaMH B JaHiil Touli Ta Ais BUIPOMIHIOBAHHA 3 Bi-
AOMHMH CHEKTPAJILHUMH, YAaCTOTHMMM i TIPOCTOPOBUMH NapaMeTpaMy B
3afaHiil TOYLI KOHTPOIIO.

Hast BuMipIoBaHHA PIiBHIB 1a3epHOr0 BHIPOMIiHIOBaHS BHKOPHCTOBY-
10Tb posuMeTp Tuny WJIJI-2M, axuii BM3Ha4Ya€ napameTpH BUIPOMIHIOBAHB
y CcHexTpanpHuX Aianasoax 0,49 — 1,15 ta 2 - 11 mxm. Hum Takox
BMMIpIOIOTh TapaMETPH Ha A0BXuWHAX XBwib 0,53; 0,63; 0,69; 1,06 Ta 10,6
MKM,

8.4. Yanrpadionerose sunpominorangs Ta iiore Bnyus
Ha Opranism Juoaunu

Mo e1eKTPOMAarHiTHOTO BHTIPOMIHIOBAHHs HANEKHTB i TaKOK YIbmpa-
(hioremose, ke CIOCTEPIracTbCs B JianasoHi KOPOTKHX XBHIb 3 JOBKHHOK
200 — 400 mm. IpupoanuM pxepenoMm yabTpadioneroBoro BHIIPOMIiHIO-
bannd € CoHue, a WTYYRUMHM — Ta30pO3PsIHi [KEpeda CBiTNA, eleKTPHYHI
JYyTH, Aa3epu TOWO.

EHepreTiHOI0 XapaKTePHCTHKOIO LHOTO BHUPOMIHIOBAHHS € WiTbHiCMb
nomoxy (Bt/m?),

Brimus ynpTpadioneToBoro BUNPOMIHIOBAHHA OLIiHIOETBCS EPUTEMHOIO
10, TO6TO piBHEM MOYEPBOHIHHA WKipH (micha 48 rox), sKe BHKIMKAE ii
nirmentaniio. IoTyxuicTs yabTpadioieToOBOro BUIPOMIHIOBAHHSA, IO HOT-
paIuie Ha TiNO JIOMHHH, OILIHIOETHCH EPHTEMHHM ITOTOKOM, OJMHHIIEKD
WHMIDIOBAHHA AKOTO € ep (OAHH ep BiANOBIJA€ NOTOKY BHOPOMIHIOBAHHS 3
AOBKHHOK XBHII 297 HM 1 moryxsictio 1 Br).

EpurteMua ocsiTnenicTe (BHmHMe BUIIPOMIHIOBAHHS) BHPAXA€ThCA B
ep/M?, a epureMHa g03a (epHTeMHa eKcHo3dlis) — B ep/rom/m*.

YubTpadionerore BHUIPOMIHIOBAHHN BiAirpac B JKHUTTI JIOAMHH 3HAYHY
poss. Tlepenycim fioro Hecraua BHKIHKae B OpraHismi ymbTpadioneTomy
NCJIOCTATHICTD, SKA HETaTHBHO BIIMBAaE Ha MeTaboniumi npoiecH. YiasTpa-
(hionetose mpomiuus 3ryGHG Aie Ha Mikpo6Hy maTtonoriury ¢uopy, 03mo-
PORNIOIOYM THM CaMHM BupoOnuue uu nolyToBe CepefoBHLLE, TOMY B pasi
Hoctayl NPHPOAHOTO BHIPOMIHIOBAHHS BHKOPHCTOBYIOTH INTY4HE.
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[image: image7.png]Bonanowac wmajaMipHa 1032 BHIIPOMIHIOBAHHS HEraTHBHO BIUIHBAE Ha
JIOJUHY, BUKIMKalOYH 3aXBOPIOBAHHA odueil Ta mikipu. ONTHMaabHOK 10-
3010 € 10 — 60 mMep/M? 3 noB)uHOW XBHII Oibue 280 HM. Ha mpoMuciosux
DIAOPUEMCTBAX IHTCHCHBHICTD YIBTPadioNeTOBOT0 BHIIPOMIHIOBAHHS He
MOBHHHA NiABMULyBaTH MaKCHMalibHy m060BY 103y 60 ep/M*3 HOBXHHOIO
xBum moHan 280 HM.

8.5. Toni3yioue BUnpoMiHioBaHHs i iloro wkiaausicrs

Bimomo, mo yci Tina cxnajgaloThCs 3 YaCTHHOK (aTOMIB, MOJIEKYIN, 10HIB),
po3niNeHuX MK cobolo mpoMixkaMu (TOGTO BCI Tina MapTh JUCKPETHY
6ym0BY). '

lonu — 1e atomu a0 MONEKYNH, fKi BTPaTHAM Xoua § OJMH E€NEKTPOH
(mo3uTuBHI ioHM) a00 MpUeAHANHM 3aHBI eJNCKTPOHM (HeraTusHi 10HW). loHi-

3YIOUUM HASUBAIOME EURPOMIHIOBAHHA, 83AEMOQIs AKUX 3 Cepedosutyem npu-

3600UMb 00 YMEOPEHHA eAeKMPUYHUX 3apsli8 pPI3HUX 3HAKIE.

Icuye nBa BUAM iOHI3YIOUHX BMIIPOMIHIOBAHB! KOPHYCKYNADHE, SKE CKIa-
JAeThes 13 YaCTHHOK 3 MAacolw CIOKOK, HabmkeHow o Hyns (anbda- Ta
0eTa-BUIIPOMIHIOBAHHA, HEHTPOHHE BHUNPOMIHIOBAHHSA TOLIO) TA eleKmpo-
maznimue ((HPOTOHHE) ramMa-BHIIPOMIHIOBAHHS, PEHTTEHIBCHKE 3 JyKE MAaNolo
JIOBXHHOK XBHIIL.

O-6UNPOMIHIOBAHHA — Lie TIOTIK (- YAaCTHHOK (AZep Tesiio) 3 HOYaTKOBOIO
weiakicTio 20000 kM/c. YacTUHKHU, AKi YTROPIOIOTHCA MPH PafioaKTHBHOMY
po3nani sgep abo SOEpHUX peakuisx, MaloTb Macy 4 i sapsng +2. Cworozgmi
Bifomo OGineme 120 mTy4HuXx i NPHPORAHHX anbda-pafioOakTHBHHX sjaep,
AKi, BUIINAIOYU O-YAaCTHHKM, T'yONATH 2 MPOTOHM i 2 HEHTPOHH.

Enepris O-4acTHHKH, MePeXonsYH depe3 PEeYOBHHY, CIpHse ioHizanii ta
30ymkeHHI0 atoMiB. Baarami ix eHepris He mnepeBuiiye Jexinbkox MeB
(Meraenexrpousonst, 1,60206 - 10 k) i pyxaioTecd BOHH i3 3TagaHOIo
MBUAKICTIO IIPAaKTHYHO TNpsMoiiHikHO. ExHepreTnuna edextupHicths mil
anb(ha-9acTHHOK y MOBITpI ab0 X B IHIIMX CepPelOBUINAX 3AIEKUTH 6i0
3apady, macu, nowamkoeoi enepzii ma cepedosuua.

JoBxuHa npobiry O-4acTHHOK Y MOBITpI B OCHOBHOMY MeHmIie 10 cm.
Hanpuxnan, o-gactuHka 3 eneprieio 4 MeB mae npo6ir npubauzno 2,5 cwM.
B iHmWHX cepenoBHINAX, CKaxiMO y BOAL 4¥ y M SKHX TKaHHHaxX Tixa,
OIiTBHICTE gkux y 700 pa3 mepesBuntye winsHiCTh MOBITPS, TOBXKHHA TPOGIry
CTaHOBHUTH MCKIJIbKa AECITKIB MIKpOMeETpiB.

3a paxyHOK cBO€i BeJMKOI MacH HpH B3aeMOXIl 13 cepeaoBHINEM
(-YaCTHHKM IIBHJKO TyONsATH CBOI IUBHAKICTH, BHACHIMOK UYOTO BOHH
MalOTh BENHKY IOHI3alifiHy 3JaTHICTH (pPyXaroduch y TOBITPI, O-UaCTHHKH
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Ha 1 cM CBOro HUIAXY YTBOPIOIOTH JAEKiJIbKAa THCAY Tap 3aps/DKeHUX vac-
THHOK-10HIB), i HABNAKM, XapakTePHU3YIOTHCS HE3HAYHOKI IIPOHHKAIOYOIHO
panmiaui€o (HampUKIaZ O-YaCTHHKY MOKE 3aTpPUMATH apKyll [arepy).

B-sunpominiosanns — ue norik Oera-uacTHHOK (enekrTponis abo 1o-
SUTPOHIB) AKi BHMHHKAIOTH MiJ 4Yac padioakTHBHOTO posnany. ChoromHi
Bigomo Omuspko 900 B-pamioakTuBHEX i30TOmiB. Maca [J-yacTuHOK y Je-
KiJlbKa NECATKiB THCSY pa3iB MeHIIa MacH [B-4acTHHOK. [X 3apsn MeHumui
HiX y P-uacTrHOK, a wBMAKicTs Olubiia.

3anexHO Bifl BFACTHBOCTEM JOKepesna BHIPOMIHIOBaHHSA IIBHAKICTH [3-
yacTHHOK InepeGysae B mexax 0,3 — 0,99 wBuaxocti citma. Edepria wac-
THHOK He mepeBHllye aekinbkox MeB. HosxuHa npobiry B IoBiTpi cTa-
HoBHTh npuOnuszno 1800 cM (B M’sikMx TKaHMHAX Tima npubauzHo 2,5 cm).
[Iponukaoya 34aTHICTP MEHINA, HUK [-BHOpOMiHIOBaHHA. Jns IIOBHOTO
NOTJIMHAHHA MOTOKY [B-yacTMHOK 3 MakCHMAanbHOIO eHepricio 2MeB, no-
CTaTHHO 3,5-MINIMETPOBOI'0 JIMCTA AlIOMIHIIO.

Ockinpky 3apsj -4acTUHOK MeHIUMH, Hi)K O-YACTHHOK, a4 LIBHIKICTBH
6inpira, BOHH MArOTh 3HAYHO MEHIUY iOHI3yIO4Yy 37aTHicTh (Ha 1 cM mpobiry
B-uacTHHKM B CepeiHbOMY YTBOPIOETHCH NEKLIBKA AECATKIB Map 3apsuKeHHx
ionis).

B-uacTHHKM MOXyTh OyTH MOTAIIEHi, HANPHUKIAN, MCTaJCBHMH JIHCTAMH
TOBIIMHOIO 2 — 3 MM, BIKOHHMM Ta aBTOMOOINBHMM CKJIOM 1 YacTKOBO
(6mu3px0o 50% BHNPOMIHIOBAHHS) ONATOM.

Hetimponne sunpominioganus — Le NOTIK HEHTPOHIB, HE3apAIPKEHUX
eTeMEHTAPHUX YACTHHOK 3 Macoio m, = 1,675 - 107xr = 1,00866 a.o.M.
Het#itpon mnosuavarors 1/0 n. Maca Helftpona npubnusHo B 4 pasH MeHLIa
MacH (-4aCTHHKH,

3aneskHo Bix eHeprii po3pi3HsiOTs nOgiabHI HEHTPOHU (3 €Heprielo MeHIIe
1 KeB (xino-enexrpon-ponst = 10° €B)), HeHTpOHM npomischux enepzitl
(8ig 1 10 500 KeB) ta weuoxi (ig 500 KeB no 20 MeB).

TMomix HOBiNBHMX HEHTPOHIB BUALIAIOTE menjosi HEHTPOHM, €HEPrid
akux MeHma 0,2 eB. Bouu nepeGyBaioTs y CTaHi TepMOAMHAMIYHOI piB-
HOBArk 3 TEMIOBUM PYXOM aTOMiB KOHKPCTHOI'O CEPEJOBHINA — HANPHKIAN
nosiipx KIMBATH, B SIKOMY BOHH pyxaioTbCsi 31 mBpakictio 2200 M/c.

3a yMOB HenpyxHO{ B3aeMOJil HeHTPOHIB 3 AApPaMHU aTOMIB cepeioBHIIA
BMHHKAC BTOPHHHE BHIIPOMIHIOBAHHH, fJKE CKJIAJAEThCs i3 3apsykeHHX
YACTHHOK 1 raMa-KBaHTiB (rama-BHIpOMiHIOBaHHsA). SIxmio »k BIROyBaeThCs
IpY)KHA B3a€MOAiA HEHTPOHIB 3 SAPAMM, TO CIIOCTEPIraeThesl TOHi3anis
pegoBHHH. [lOTYXKHICTH HEHTPOHHOrO NOTOKY BHMIpIOETBCA HIIIBHICTIO
notoky (meirp/cm?).
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[image: image8.png][Tporuxaroya 37aTHICTE HEHTPOHIB 3aJe€XHTR BiJ IXHBOI €Heprii, sKka
3HAYHO BHUINA, HIK O~ Ta B-yacTuHOK. Hanmpuxnan nosxuHa Tpoliry HedTpo-
HiB NpPOMDKHMX eHeprii cTaHoBHTb Onu3bko 15 M y mosirpi i 3 oM ¥y
TKaHMHAX NIOJHHH. Y MBHAKHX 10HIB el MOKA3HHK 3HAYMO BHINUH, Bij-
nmoBigHo 120 M 1 10 cm. Ii noka3HHKY NMPOHWKHEHHd CBIIYATH IIPO BEIHKY
HeOesmneky 10HIZadii Ans 3Z0poB’s Ta XKUTTA MogwHH. OCcOOMMBO CHIBHY
Bpaxalody CHJIy HEHTDOHHHHM NOTIK Ma€ NpPH 30BHIIIHBOMY ONPOMiHEHHI.

Y-8UNPOMIHIOBAHHA — EJEKTPOMArHiTHE BHIIPOMIHIOBaHHS, SKe& BHIiIA-
€TBCA SAPEMH ATOMIB B TOpoleci pajicaKTUBHUX TePeTBOPEHb i CyNpo-
BOJKYEThCa P-posnoaiiom. BoHo nyxke mongibHe A0 PEHTTeHIBCLKOIO BM-
IPOMIHIOBAHHA, NPOTE XapaKTEPH3yeThCH OIIBIUOI0 €HEPri€lo Ta MEHIIO0
IOBXHUHOKX XBUNi. LIa cHeprid BHALIAETHCH OKPEMUMH INOPLIs (KBAHTAMK)
i pO3HOBCIONXKYEThCA 3 IWBHAKICTIO cBitna (3 - 10° m/c).

I"aMa-npoMeHi pO3MIiMIAIOTECS Y XBUNLOBOMY CHEKTpi, MOYHHAIOUU Bif
nopxuHd xBuii 2 - 107 uM B 6k KOPOTKHX XBHIb. OTXE, €NEKTPOMATHITHE
BUNPOMIHIOBAHHA PI3HOTO MOXO/KEHHS B IHOMY Jiaa3oHi XBHIb UEPEKpH-
BacThCA 1 HOTO, 3aNe)HO Bij JoKepena HasHBAIOTb Y-GUAPOMIHI08aHHS 400
PEHMZEHIBCOKUM BUNPOMIHIOEAHHAM.

Y-IPOMEHI HE BIAXHIAIOTHCS B ENEKTPUYHMX 1 MarHiTHUX HOJSX I BOJIO-
JII0TE MEHIIOK 10HI3YIOYOI 3[aTHICTIO HDK ¢, [ UM N — BHIPOMIHIOBAHHS.
Bucoka eneprix (0,01-3 MeB) i Mana joBxuHa XBHIl 3yMOBIIOIOTH HaI3BH-
YaifHO BEIUKY MpPOHHUKHICTG Y-IPOMEHIB, TOOTO BOHH BOJNOHIIOTH CHIBHOK
epdKaodow Ji€n.

Penrrenischke BHIPOMIHIOBAaHHSA € ONHUM i3 BUJIB eleKPOMAarHiTHOroO
BHIIPOMIHIOBaHHA 1 Horo ewepria He nepesuugye 1 MeB. Bouo moxe Gyru
OJlepiKaHE B CHEWialibHHX PEHTIeHIBCHKMX TPyOKax, MpUCKOPIOBAYAX EIEeKT-
POHIB, Y CEPEROBMIN, LI0 OTOYYE [pKepeso [-BHUPOMiHIOBaHb.

PeHTreHiBChbKE BHIIPOMIHIOBAHHS, K 1 TaMa-BHNPOMIHIOBAHHI, Mae Maly
10Hi3yI0O4y 3HATHICTH i BENUKY IVIMOMHY NPOHHKHEHHS.

SAx B1IOMO, OCHOBHHM IapaMeTPOM XapaKTCPUCTHKH SIEPHOrO0 BUIIPO-
MIHIOBaHHS € ONPOMIHEHHA 00 'ckma, mobmo noeaunyma 003a padiayii. Jns
XapaKTEPUCTUKH BIUIHBY iOHIZYIOWOTO BHIIPOMIHIOBAHHI Ha 00 €KT BBeleHE
TOHATTA 003u GunpoMminoeanHa. OCHOBHOIO BENHUMHOIO € RO2AUHYMA 0034,

o6 raunbme BHUKHYTH B CYyTh ONpOMIiHIOBaIbHOI [Aii 10HI3YHOYOTO
BUIOPOMIHIOBaHHS, K€ € HeOe3NeuyHuM JUIf JKUTTS JHOAeH, PO3IJIAHEMO Xij
camoro paxioakTHsHoro mnpomens. Ilix dac posmaiy sgep aromis ioro
OPOJYKTH BHIITAIOTh 3 BEAHYE3HOW MIBMAKICTIO i, 3YCTpI4alOUH HAa CBOEMY
HIIAXY HePeroHy, 3yMOBIIOIOTH B 11 peuoBuHI pi3Hi 3Minu. Bruidsis Bunpo-
MiHIOBaHS> Ha IO pedoBUHY Oyne TuM Olibumie, uaMm Oinblie BigGyneTnes
po3nafiB 3a OJUHHIIC Hacy.
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Jlns XapakTepHCTHKH KiIBLKOCTI PO3NajiiB BHKOPUCTOBYIOTH MOKa3HMK
akTHBHOCTI (A) PanioakTHUBHOI PEYOBHHHM, Il AKAM DPO3YMilOTh KillbKICTh
CaMOBIIBHUX AJEPHUX TIepeTBopeHb dN B Wifi pedoBMHI 3a KOPOTKHH Ipo-
MIXOK Hacy:

A=4
dt

‘Opnunuuero BuMipy aktusrocti € Kiopi (Ki), to6to 3,7 - 10" sgeprux
nepeTBOpeHb B CeKyHAy. Taka aKTHBHICTh BiimoBigae akTmBHOCTI 1 r pa-
nio -226.

KinbKkicHOI0 XapaKTepUCTHKOW iOHI3yHOYOro BMIIPOMIHIOBaHHS Ta pedo-
BMHH €, SK BXE 3rafyBajoch, NOMJIMHYTa 1033 BHHpOMiHIOBaHHA (D), mwo
JOpIiBHIOE BiTHONIEHHIO cepejHbOi eHepril dE, ska IepeNaeTsCs i0HI3YIOUHM
BUIPOMIHEHHAM DEYOBHHI B €IEMEHTapHOMY 06’€Mi, 0 MacH OHpOMiHEHOI
pevoBMHH B IHOMY X 06’emi dm:

(8.8)

= dE 8.9
D= 4= (8.9)

O1Ke, OCHOBHHM I1apaMeTpoM, AKHHl XapaKTepH3ye il SIEpHOTO BH-
NpOMiHeHHs, € noziunyma 0o3a padiayii (onpominenHs), MO NpUHHATA
FONOBHOIO JO3HMETpHuHOK omunuuero. Y cucrtemi CI B AKOCTI HOTIMHYTOI
po3 B3sTo rpeit (I'p). OnuH rpeft BiANOBiZae NMOTIHHAHHIO B CEPCAHBOMY
| JIx eweprii ioHi3yHouOro BHODOMIHIOBAHHA B Maci PEYOBHHH, siKa JO-
pisaioe 1 kr, to6to 1 I'p = 1 Jw/kr.

Jlns BHMIipIOBAHHS JO3M PEHITGHIBCHKOTO i rama-BUNPOMIHIOBAHHA BH-
KOPUCTOBYETHCH II03aCHCTEMHA OJMHMIL — PEHTTEH.

Penmzen — 1€ TaKka 1032 BUNPOMIHIOBAHHSA, IiJ Ji€l0 AKOi B OAHOMY
KkyGigHOMY CAaHTHMETPi CyXOFO IOBITPA 33 HOPMAJbHHX yMOB (TeMIeparypa
0 °C, tuck 10° I1a) yrsoproerbes 2,08 Mipa T i0HiB, KOXKeH 3 AKX Mae
yapsif, iBHHMl 3apsRy eJeKTPOHA, HIO BilANOBinae HOTMMHYTIH eHeprii 6nn3b-
ko 88 epr Ha 1 rpam noBiTps. BHKOPHCTOBYIOTE TaKOX OAHHHUIIID BHMIDY
pagian. 1 pan npopisHioe 1,14 peurresa.

Jins OLiHKM 3aBJAaHOI IIKOAM 3/0POB’I0 NPH XPOHIYHOMY BIUIMBI iOHi3y-
J040%O BHIIPOMIHIOBAHHA JOBLIBHOrO CKJIaZy BBENCHO HOHATTA eKei6a-
aenmuoi Oozu (H), Aka BH3Ha4aeThes fK ROOYTOK MOTIMHYTOI AO3H HA
cepenniil koedinieHT AKOCTI BUTIpOMiBIOBaHHA Q (besposmipHa BeIUYHHA)
» JaHiff TOYLi TKAHKWHM JIOJCBLKOro Tina, ToOTO!

H=D":0Q. (3.10)

Onunnueto exsiBanenrnoi nosu B cucremi Cl npuiiaaro sisept (3B). VY
Tu6n. 8.6 HaseneHi Benuuunu koedimienta Q.
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[image: image9.png]Tabauys 8.6
3uavenusn Q Nif Pi3HyX BHAIB BUIPOMIHIOBAHHNA

Bua BHOpOMIHIOBaHHS Q
PenTreHiBCHKE BUMPOMIHIOBAHHSA 1
EnekTpoHH, N03ATpoHH, [3 -BUIPOMIHIOBAHHS 1
Aromu 3 eneprieto MeHme 10 MeB 10
Helirponu 3 eHepriero mennie 20 MeB 3
Heiirponu 3 enepriero 0,1 - 10 MeB 10
Q -BUNpOMiHIOBaHHA 3 eHeprieto MeHe 10 MeB 20
Baxxi saapa Bignaui 20

BionoriuHa Jgis BUIIPOMIHIOBaHHS € DPi3HOIO. Y 3B’A3KY 3 LIWM BBEAEHO
HOHATTA bionoziunoi 0o3u, a 3a OAWHMINO BUMIpY B3sTO ,,0ep” (bionoziunuil
exgisanenm paoa). Ule mo3a BUOPOMiHIOBaHHN OyHb-fAKOTO BHIY €HEprii ma
TKAHHHY JKHBOIO OpraHi3My, ekBiBajeHTHa HisM | peHTIreHa (p) -BHIpPO-
MiHIOBaHHS.

BUIpOMIHIOBaHHS CHIBHO Ji€ Ha OpraHiufi pe4oBMHH — OiNKH, XKuph,
pyriaesoau. Crnpasa B TOMY, IHO HAANMIIKOBA €HEPris BHIPOMIHIOBAHMM
CrpHsie TpOLeCy Pi3HMX XiMiuHMX ‘peakiid, ski Oe3 ONPOMIHIOBaHHA Iic
BigOyBaioThes ab6o ik BinOyBalOTHCA TOBIIBHO. BHAMMMH BINIMB BHIIPO-
MiHIOBaHHS IPOSBISETHCA HA CHU3UCTHX O0OONOHKAX, AE CIIOCTEPirarnThes
ixHe 3amaneHHs abo X HaBiTh OIIKH.

BuOpoMiHIOBaHHS BHKIHKAE paodioniz — PO3KNaj BOTH, IMO MICTHTBCA b
TKaHHHAX OpraHi3My, 3 YTBOPEHHSM BOJHIO, KHCHIO, II€POKCHIAY BOJHIO
H,0,, 3apamxedux yactudox (iowis) OH i HO,. Ili mpoxyxTtu poskmany
XapaKTePHU3YIOTECS OKMCIIOBANEHO-BIJHOBNIOBATLHUMY BIACTHBOCTAMH |
BHKIMKAIOTh DPYyiHyBaHHs 0araThboX OpraHiyHHX PEHUOBHH, 3 SKHX T0OY-
JOBaHA TKAHWHA OpPraHi3My JIIOJHHH.

Tama- Ta peHTreHiBCbKe BHIPOMIHIOBaHHS Ji€ Ha XXHBI OpPraHi3MH b
OCHOBHOMY 32 PAaxyHOK YTBOPEHHX BIIBHUX eNeKTpOHiB. ['aMa-IpOMeHi Ta
HeUTPOHHU, fAKi NPOXOJATH Yepe3 PEYOBHHY, 1OHI3YyIOTh ii, IO TIPH3BOAMTI
IO npomeHesoi xeopobu.

Bionoriyna xis iOHI3yIOUMX BHIIPOMiHIOBaHb [PH3BOAHTE A0 3MiHN
cTpykrypu abo pyiHyBaHHS pI3HMX OPTaHiYHHX PEYOBHH (MOJIEKYIN), 3 AKHX
CKJIAJAEThCs OpraHisM MIOAWHH, LI0 Iopymrye OioxiMidHi mponecH, ski
BiaOyBaloThCA B KJIiTHHax, abo Kk HaBiTh iX 3arufenb, BHACHIZOK YOIV
ypaxaeTbcs BeCh OPraHi3M.
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OmnpoMiHeHHs! OPraHi3My Moxke OYTH 306HIUHE Ta eHympiwne. 30BHIIHE
oTpOMiHEHHs BiAOyBacThcs 3a PaxyHOK BIIMBY HA OprasisM iOHI3yIOUMX
BMIPOMIHEHB Biji 30BHIUIHIX JOKepes: KOCMiuHe TPOMIHHS, IPUPOJHE, Pajxio-
AKTHBHI BHIPOMIHIOB3HHS, AKi ICHYIOTB B aTMocdepi, BOxi, 1MoBiTpi, mpo-
AyKTax XapuyBaHHA TOMIO; JXKEPEN PEHTTeHiBCHKOrO Ta HEHTPOHHOrO BH-
NPOMIHIOBaHHS, fAKi BHKOPHUCTOBYIOTH Y TeXHill Ta MEIHLMHI; INPHCKO-
PIOBAYiB 3apS/KEHUX YaCTHHOK; SAEPHMX PEaKTOpiB TOLIO. 30BHIIIHE OHIpO-
MiHeHHS BHKIMKAE XPOHIUHI 3aXBOPIOBAHHA IIKipH, SIKi CYNMPOBOIKYIOTHCA
i cyXicTio, yTBOPEHHSM TPIIMH i HaBiTh BIAKPHTUX DaH, BHPasKaMH, Ha
Micili AKMX MOXyTb PO3BHBATHCH 3JIOSKICHI IYXJHHH.

BryTpilHe OMPOMiHEHHS CHPHYHHAIOTH pajioakTUBHi PEYOBHHH, SKi
NOTPANKJIN BCEPEIUHY OPraHi3My AWXaAbHMMH I[UIAXaMH, MUTYHKOBO-KHII-
KOBMM TpakToM. Binbymaerhcs ue B npoueci inW, KypiHHA, NMUTTA 3a0-
pYIHEHOI BOIM, a TaKOX depe3 BiXKPUTY paHy. BuyTpiluide onpoMiHEHHS
BHKIMKAE BHPA3sKH Pi3HHX OpraHiB, siki TpuBaiMi Hac HE 3aXHBAIOTh, 2
TAKOK 3JMOAKICHI IYXJIHHH.

[onizyioue BUIIPOMiHIOBAHHA CIPHYHHAEC npomeHesy X6opob6y, sKa Ma€
Tpu cTamil: mepma (JIerka), Apyra (cepenHpoi BaXKOCTi), TpeTs (BakKa).

Iepwa (rezka) cmadis NPOMEHEBOT XBOpOOKM XapakTepU3YETHCSA CHMIITO-
MaMy C1aboCTi, MOPYMIEHHS CHy, BTPaToOl0 ameTHTy, OojieM TONOBH, 3ama-
MOpPOUEHHS, TOTiPIICHHA MaM’ATi.

Ha opyeiti ¢cmadii morauGuorTbCs CHMITOMH nepuoi, [0 AKHX HO-
JAI0THCA TOPYIICHHA JIABHOCT CepIeBo-CyIMHHOI CHCTEMH, obminy pedo-
BMH i CKNajy KpoBi, BinOyBaiOTbCA PO3fNaiM ULIYHKY TOHIO.

Jlns mpemvoi (msdxckoi) cmadii XapakTepHi KPOBOBUJIMBH, MOpPYLICHHA
NATBHOCTI LEHTPaNbHOI HEPBOBOI CHCTEMH Ta CTaTEBHX 3aJ103, BUIMALAHHA
BOJIOCCA.

Jliopu, SKi NMepeHecnH IPOMEHEBY XBOPoOy, ¥acTO CTPakAaioTh 3aXBO-
PIOBAaHHSIMH KPOBOTBOPHHX oprauis (6inoKpiB’s), pakoM TKaHHH. Omnpo-
MiHEHHS CIPHYMHAE TAKOXK MOPYHMIEHHSA CHAAKOBOI indopmanii, BHKIH-
Kaoum MyTamii — pi3Hi CHAAKOBI 3MIiHH.

Hgonec ypaKeHHs OpraHizMy JIOJANWHHU ionisyrouuMu (pajioaKTHBHAMH)
NPOMEHAMH MOAUIMIOTE Ha AEKilbKa craxiii: panna peakyia (HacTae 4depes
KifbKa TOXMH Ticisf ONPOMIHEHHS ¥ MPOABIAETBCA Y [IOYEPBOHIHHI MKIpH
Ta HOrO 3HUKHEHHI); iHKy6ayitinuii nepiod (30BHIIIHI O3HAaKH BiACYTHI);
nepios 2ocmpozo 3ananents (PO3NOYTHHAETHCS 3 MO4YEPBOHIHHS, JIOABIAETHCA
NMyXupi, HAMOBHEHI NPO30POI0 PiAUHOIO, MOTiM BOHH TpICKalOTh i Ha IX
Miclli 4ACTO MOSBIAIOTBCA BHPAa3KH, IO NyXke JOBTO HE 3arOMTBHCAH.

Huxkwriil piBeH» po3BUTKY JeTkoi popmu npoMeHeBoi XBopoOH BUHHKAE
NpH eKBiBaNeHTHill 1031 OMPOMIHEHHA npubauzuo 13 B (100 6ep). Tsaxka
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[image: image10.png]dbopma npomenesoi XBopobu mpH sikil ruse 50% ycix ONpOMiHEHHX, HACTY-
Mae npu ekBiBaneHTHiH 103i 4,3 38 (430 Gep). JletansHuil Kineup Ana ycix
ONPOMIHEGHUX HACTYIMae mnpu xo3i 5,5 ~ 7,0 3 (550 ~ 700 6ep). Jdas 3uu-
JKEeHHA 10Hi3yiouoi il Ha OpraHi3M JIOXHHH PO3po0JieHi XiMiuHI mpenapat
(npoTekTOpH), OZHAK TOJNOBHUM 3aBIAHHAM € HEJONMYCTHTH IEPEBMIICHHA
JOIYCTHMHX J{03.

Bianosiguo no ,Hopm paaiauifinoi Gesmexu™ (HPB-76) BCTaHOBIEHO
HOPMH ONPOMIHEHHS KAaTeropiif mpamwowouunx,

Kareropis A — mepcoman, sxkuif HOCTI{HO YH THMYAacoBO TpamIcE 3
JKepenaMu BHIIPOMiHIOBAHHSA.

Kareropis b — JacTuHa HaceleHHs, sika 33 YMOB DO3MIICHHA pOGOYHX
MICUb WM NPOXKHBAHHA MoXe OyTH NiffaHa BIIHBY JUKEPEN BHNPOMIHIO-
BaHHA.

Kareropis B — naceneHus yciei kpainm, pecny6mikm, obnacti.

Jinis npaniBHHKIB Kareropis A OCHOBHOKI JO30BOI0 MEKEI € iHOugi-
OyanbHa exgigareHmHa 103a 30BHIUIHBOIO T4 BHYTPIiIHBOTO BHIPOMiHIO-
BaHHS 3a piK (3B/pik) 3aMexHO BiA PamioHyTIMBOCTI OpraHiB (KpUTHUHI
opranu). lle rpanmuHo pomycruma posa (UIJ]) — HaiBHIGe 3HA4YeHHs
IHAMBiXyaneHOI €KBiBaNeHTHOI A03M 3a piK, fAKE 3@ YMOB DPiBHOMipHOTO
po3Moiay n03u BHPOAOBK 50 pokiB He Oyxe BHKJIMKATH 3MiH y 340poB’i
mioneit. dns oci6 kaTeropii A imjuBimyanbna eksiBaneHtHa mo3a (H, 3B),
HAKOIIM4IEHA B KPHTHYHOMY opraHi 3a dac I (pokiB) 3 modatky mpodeciitnoi
po6OTH, He NMOBMHHA TEPEBHIIYBATH 3HAYCHHS, BH3HAYEHOTO 3a dopmynoo;

H=TIq1 T (8.11)

Hnst npauiBHukiB xateropii b BcraHoBneHa rpanudna nosa ua pik (I'Jl,
38/pix), mix AKOWO PO3YMilOTh HalGiNblIe cepepHE 3HAYCHHS iHAMBIAyaIbHOI
CKBIBAJICHTHOI NO3M 33 KaNeHZApHUil pik y KpPUTHMHOI rpymu ocib, mpm
AKOMY DiBHOMipHE ONpPOMIHEHHs BIPONOBK 70 POKIB He MOXE BHKIHKATH
MOPYUICHHS 3[0POB’S, AKE MOXHA BUABHTH CYyYaCHMMH MeTonaMu. Y Taln.
8.7 maBesieHi OCHOBHI J030Bi MeXi 30BHILIHLOTO T& BHYTPIIIHBOTO ONPO-
MIHEHHS 3AJ€XHO BiJl pajiovyTIMBOCTI OpraHis.

Ilponukra pafialiss MPUHOCHTH IWKOAY He JIHING NIONAM, BOHZ Hera-
THBHO Ai€ Ha o6nafHaHHA Ta MaTepiaid. PosMmip UbOTO BINIMBY 3aJiEKHTDL
BI BHIY Ta JI03M BHIPOMIHIOBAHH3, IIPHPOAM ONPOMIHIOBANBHOI PEYOBUHM
Ta YMOB HABKOJMIIHBOIO cepemopuma. OcobIUBO IPOHUKHA pagiailis
WKOJUTh CIEeKTPOHHOMY O0JNaJHAHHIO, OGYHCIIOBANEHIN TEXHINi, OHTHU-
HUM MpHJIajaM TOMUIO. ,

FonoBHuM 3aBmamHAM y copasi paniauiiinoi 6e3nexu € HEeTOMYLICHHSN
HNEPEBHILEHHS IONYCTHMHMX 03 pajiallii, a TakoX HOBEJCHHS iX O MOX-
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Tabauys 8.7

OcHopri 3raueHNN N030BAX MEX 30BHILIHbLOIO T2 BHYTPIIHBOTO pUperiHesnn

I'pyna . . A nna T mos
byna Opranu 1 TKAaHHHE OpratizMy o i .
KPUTHYHUX Kxateropii A, Kateropii B,
. JHOUHH g o
Qpraunis 3e/pix 3Is/pik

- g - = il
Bce Tino, ronanu (cravesi
1 OpTraHu), YEPBOHHUIi 0,05 0,005
KICTKOBHIT MO30K

' Byne-sxuil okpemuii opras,
KpiM FOHAX, 9epPBOHOTO
KiCTKOBOT'O MO3KY,

2 KICTKOBO! TKAHMHY - 0,15 0,015

HIATOBHIHOT 33JI03H, LKIpH,

KiHIIBOK, Hepeiniiv,

JOIVKKH, CTONHU

KicrkoBa TkanuHa,
IMHTOBUAHA 321034,

3 WIKIPSAHUH NOKPUB, 0,30 0,03
KiHUIBKH, Hepeiyys

JIOJIPKKH, CTONH

/mBOTO HU3RKOTO piBHA. s 3afesnicueHHs UbOTO 3aBAaHHA Hepenycim
cnig 3a0esneduTd DOCTIHHMA peTenbHui No3uMeTpuynuii konTpons. Jhiomw,
AKI MAITR CTIpABY i3 panmiamiitaum 3a0pyAHEHHAM, NOBHHHI MATH MOX-
JMBiCTh; “
* OyTn 3axHIUEHUMH BilGTAHHIO | HacoM;

* HPAUIOBATH Y CHELiaNkHO OONajHAHMX [IPUMILIEHHAX;

*  KOPHCTYBATHCH pPI3HAMH 3acobamy ISOJI.CKTHBHOFO Ta IHAMBIYalib-
HOTQ 3aXHCTY. L

Saxycm eidcmanuio 3MIHCHIOIOTE 33 JOIOMOrOK BHKOPHCTAaHHS DPi3HUX
UPHCTOEYBAHE (AOBrHX 3aXBaTiB NPHAAAIB) 1 JMCTABNINHKX TEXHONOTiH,
uki obepirarore mepcoHan Bix HeGaxaHoro onpoMiHeHHs. 3axucm wacom
1a0e3neuyerses 3BéquHaM 0O MIHIMYMY TPHBaJOCTI TEXHOOOTiYHHX OIE-
panif Ta mepebYBaHHS MPALIOIOIHX y 30mHi panianilinoro 3abpylnHeHHs.

Oco6nMuBi BUMOTH CTaBIATLCH [0 IpuMilieHb, JIe NPOBOAATHECE POGOTH
" PajiOAKTHBHUMH DEYOBHMHaMH. BOHHM mepelyciM MaioTh GyTH i301b0-
BYHHMH BiZ THIOHX ﬁpHMigI._eHh, 3abe3neueHi CHCTEMOK NPHIIMBHO-BHTIN-
uoi BEHTHIALIT, 3 KPaTHICTIO TTOBITpooOMiny He menmie wsTu. CTiHHM, cTens
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[image: image11.png]Ta iHmi OynAiBenbHi KOHCTPYKUii He MOBHHHI Math ‘TpimuH, mold He jpomyc-
KaTH HAaKOINHYEHHA TaM pPaNioakTHBHOrO MHIY T4 YHHKHYTH HOTIHHAHHS
PafioakTMBHOTO aepo3oiifo. 3 IMi€l0 X METOK CTiHM, CTEN0, ABEPI MOKpH-
BAIOTh OniliHOK ¢apboro, a migmorn — Marepiamamu, ski He BOHpAOTH
pinuau (migoneym, mnactux rtomo). ITorouse Bosore npuGHpaHHs NpPHU-
MilleBb HPOBOAUTHCS MIOASHHO, & TeHEpanbHe HPHOHpaHHA 3 00O0B’AIKOBHM
MHTTAM TapA40l0 MHIBHOKI BOJOK CTiH, BiKOH, jaBepei, mebnmin i obnaj-
HaHHI HEe MeEHIIe ORHOI0 pasy B MiCAUb.

Konexmueni 3acobu saxucmy nepenbaueni TOCT 12.4.120-83. 3acobu
KOJNIEKTUBHOTO 3aXMCTy BiJl 10HY3YXOUHX BHUIPOMIHIOBaHL. 3arajbHi BUMOTH,
Ie mepemniveHi OCHOBHI 3aco0M 3aXHCTY — CTAUiOHApHI Ta IepeCyBHI eKpaHH,
KOHTEHHEPH IUIA TPAaHCHOPTYBAHHS i 30epeKeHHs mxepes i0HI3yHOYHX BH-
NpOMiHIOBaHb, 3aXHCHi ceiidu, OoxcH Tomo.

Cmayionaphumu expanamy CIyXKaTh CTIHW, NiAmOra, cTens, BUIOTOBIEHI
3 3aXMCHHX MaTepiayiB. Y sSKOCTI IepecyBHUX €KpaHiB 3aCTOCOBYIOTh LIUTH,
AKi MOriuMHAaKTh a0 X MOCHAbNIOITL BHIPOMIHIOBAHHS.

Hns cramiomapHux ekpaHiB (CTiH, NEPeKpPHTTIB, NEPEropojOK TOMIO)
BUKOPHUCTOBYIOTH uerny, OeToH, Gaputoberon i OCapuTouwITyKaTypky, A0
CKNaxy SAKMX BXOAHTH cynedar Oapivo. Taki ekpaHd HaAifHO 3aXMIIAIOTH
ApAIIOIOYMX BiJ raMa- i PEeHTreHiBCHKOTO BHIPOMiHIOBAHHA.

Marepian mjis BUrOTORJICHHS HEPECYBHHX €KpaHiB BHOMPAIOTH 3aNEKHO
BiJ BMAY BMIOpoMinioBaHHi. Hanpuxiaj, 3axucT Big Ol-BUOPOMIHIOBAHHS
MO%e 320e3MeYMTH eKpaH 3BHYAHOTO 4M OpPraHiyHOTO CKJA i HaBiTh map
DOBITPA B OEKiNbKa CaHTHMETpiB. [Ns 3aXucTy Bij 6eTa-BHIPOMiHIOBAHHs
eKPaHH BHUTOTOBIAIOTE i3 AMOMIHIKO Y IUTacTMacu (opramiude ckiio). Bin
ramMa- 1 pPEeHIreHiBCHKOTO BHIPOMIHIOBAHHS 3aXHLIAIOTh EKPaHW, BHIO-
TOBJCHI 13 CBMHIIO, cTali, BOJLGPAMOBHX CILIABIB. Jng ornsagoBMx OTBOpIB
BUKOPHCTOBYIOTh TIPO30pi MaTepian (CBUHIEBE CKIO).

Helitponue BunpomiHioBanHs Moxe 6yTH HOTalleHe MaTepianamu, ki
MICTATL B €06i BOMeHb (BoJa, mapadiu), a Takox Gepmiii, Tpadit, cHoNyKH
6opy Tomio. Bix HEHTPOHHOTO BMIPOMIHIOBAHHS' HANIHHO 3aXHUIAE TAKOK
6eToH.

o BaroToBdeHHsA CeldiB, B SAKMX BCTAHOBIIOWOTH JUKEpENa BHIPO-
MIHIOBaHHS, 3aCTOCOBYIOTh CBHMHEWb i cTaib. 3axucHi KOHTeiHepn Ta 36ip-
HHKH JUIS PAafiOakTHBHUX BiXONiB BHIOTOBINSIOTH 3i CBHHINO, CTali, opra-
HIYHOTrO CcKJla.

Heb6esneuna 3oma (mpoctip, ge MOXIHBHH BIVIHB iOHI3YIOUOTO BHIIPO-
MIHIOBaHHS) Mae OyTH OOMeKEHA nonepeddtcysanbHuMu 3HaAKAMU.

Ho inousioyanshux 3acobiB 3aXMCTy HaneXaTh HIPOTHIa3H, PECIipaTOpH,
cnewiafbHHR ofar (0aBOBHAHI XanaTH, KOMOiIHE30HH, HamiBKOMGIHE30HH,
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IUHBYACT] HapyKaBHHKW, mTanu, dapryxu). B ymosax 3mausoro pagia-
LiiHOrO 3a0py/NHEHHA /A 3aXHCTY HPAIIOIOYHX BUKOPHCTOBYIOTH ITHEB-
MOKOCTIOMU (ckadaHIpH) 3 TUIACTMACOBMX MarepialiB 3 MiAAyBOM TIHyd-
KHMH [UIHTaMH 110BiTpsa abo 3abe3meucHi KucHeBuM amapatoM. JIms mig-
TPUMaHHA HODPMANBHOI TeMIlepatrypH B ckabaHIpi BHTPATH NOBITPS MAarTh
cranosutu 150 — 200 n/xs.

Opranun 30py 3aXHINAIOTh OKYISPAMH 3i CKJa, K€ MICTHTH Y. CBOEMY
cknafi moGaBku — cBuHens abo ¢ochar Bonsdpamy. Iparmoroun 3 mKxe-
penaMu O~ i B-BHIPOMIHIOBAHHS, OYi 3aXHIIAIOTH CHEI[{albHAMH IIHTKAMH
3 OpraHiyHOro CKJIA.

Meouuny donomozy morepninuM Bi NPOMEHEBMX BUIIPOMiHIOBAHb HEOG-
XilHO HaJaBaTH HerafiHo, UId YOTO CIiJ NOCTiiiHO 3ailCHIOBATH 03U~
MECTPHYHMH KOHWTDPONb, a TAKOX BHKOPHCTOBYBAaTH PO3PaXyHKH 3a Bijo-
MUMH piBHAMM paxianii Ta TpUBanicTIO MepeGyBaHHS Ha 3apaXKeHill TepH-
Topii. YpaeHux pagiauiero, y pazi HEOGXiZHOCTI BUBOIATH 3a Mexi Hebe3-
NeYHOT 30HH T4 HANAIOTH HEBIAKIANHY MeXuuHy nonomory. Ilorepminux 3
BUCOKMM piBHEM YDAXKEHHS BIIIPaBIAIOTH TPAaHCIOPTOM Yy JiKyBambHi
saknanu. Jlo HEeBIAKNAZHHX JNIKYBATLHHMX 3aX0JiB HaJEXKAaTh:

* MEXaHiyHe yCYHEHHs paJ{iOakTHBHMX PCUOBHH 3 OPraHizMy JIOJHHH
ULIAXOM MPOMHBAHHSA HINYHKY TETUION BOJOK, BKHBAHHS INPOHOCHHX i
CeYOTiHHMX 3ac061B, IPOMMBAHHA BOLOIO POTA i Ouell, a AKIIO € MOXKIUBICTH
pO3YMHOM HATpil0 TifpokapOoHaTy;

* TIpH TIPOHHMKHEHHI B AMXajbHI LWIISXH PajiOakTHBHHX PEUYOBHH HEOO-
XiJHO 3acTOCYBATH BIAXAapKyBanbHi mpemapaTu.

Honanpime nmiKyBaHHs 3XIHCHIOETHCA 33 NOPaAoK JikapsA B cTanioHapi
un aMGynaropho.

Hns eusenenns i sumiposanna padioaxmuenocmi BAKOPHCTOBYIOTH He-
Kinpka MeTodiB. Bci BoH#s 6a3yroTbes Ha 3MATHOCTI ioHisylouux (pafio-
UKTUBHHMX) BHIIPOMiHIOBaHB (0i- i (- 4acTHHOK, HEHTPOHiB, Y- NpOMEHiB)
i0Mi3yBaTH PEYOBUHY CEPEJOBHMINA, B AKOMY BOHHM NolHpoioThea. Jo
OCHOBHUX METORIB HajeXxaTh: ioHizauiiuuii (iomizauwis rasy), ¢ortorpa-
(ivndd, XiMmiunuit, CHUHTHIARIHHMIL, KOJIOPHMETPHYHUHA.

Memod ionizayii zasy (ionisayiiinutl) TONATaE B TOMY, UI0 B iOHI30BAHOMY
radi 32 HaABHOCTI B HBOMY CJIGKTPHYHOTO NOJS BHHHKAC NPAMHH pyX
HIPSIKEHUX YACTHHOK, TOOTO Hepe3 ra3z MPOXOAUTH ENeKTPUYHHH CTpyM,
MKWH Ha3KBAIOTh IOHI3amiMHHUM. BuMipsBuIM uell CcTPyM, MOXHA OIiHUTH
INTEHCHBHICTh {OHI3YIOUMX BHUNpPOMiHIOBaHE. Jljis BUMIpIOBAHHA pajio-
UKTHBHEX BMIPOMIHIOBAHE BHKOPHCTOBYIOTH Ia3OpO3pAlHi JIYHIBHHKH, B
NKHX 3aKJafeHMH NPUHUMII NiACHIECHHS Ta30BOTO pPO3PALY.
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[image: image12.png]Donospaivitiii abo MetTox asropaziorpadii, Gasyerbcs Ha BHBI
PajioakTHBHOrO 3pa3xa Ha luap GoToeMyssell, AKMi MicTuTs rajnoresign
epibia. [fiisHicTs HOYOPHINHA fpossieHo! fNiBKK mponopuiiiHa Hor-
niHYTIH enepril. Ha usomy mpuHigini rpynTyerhes GyAoBa iHTHBIXyaNbHMX
MO3AMEeTPIE,

Kimiuniti memod OcHoOBaHMM Ha BHkopucTaHHI ocobmmBocTell neskux
XiIMIYHHX PE4OBHH Mifl /H€10 10Hi3yl0UHX BHMIIPOMIRIOBAHR 3MIHIOBATH CBOIO
crpykTypy. Hanpuknag ABOBafeHTHE 3ali3c y KHCIOMY CEPENOBHIN MTij
Aieio pimpunx pamukanie HO, i OH, wo yrsopwmics y Boxi mpu il ompo-
MIHEHHI, OKHCIIOETBCS 10 TPUBAJCHTHOTO, AKe paiom 3 6apBHm<0M nac
KONBOPOBY peakuiio. IMAMKYIOUH IMIALHICTS UbOro 3alapBleHHA BH3Ha-
4aloTh 403y HOrAHHyTel eHeprii (ompomimemus). s BHMipIOBaHHZ 103H
ONpoOMiHEHHS BHKOpUCTOBYIOTs fodumetp MII-70.

Cyuhmuiayitinué sMemod iongrae y BUKOPHCTaHHI 3ATHOCT] JeskMx
Marepianis (Hon, cipuanuit muHK, HoAMCTHH HaTpill) nepeTBOPIOBATH TOrmH-
HYTY €HEpTil0 BUNPOMIHIOBAHHA Y CBITIOBe BHUpOMiHIOEZHHA. [{ns mpuk-
Dally HaséneMmo, AK Npalioc CHNHTWIALIHHME JIYMIBHMK, Je B gKOCTi
UOrmUHanbHoOro martepiany BHKOPHUCTaHO cipyaunii mwmrk (ZnS). JItMumbHEK
e no cyrt GoToenekTpOHHA TpyGKa 3 BicoHuem, nokputuM ZnS. Iliz wac
flonajlals B CepeauHy TpYOKH BUNPOMIHIOBAHHA BMHMKAe ciabuii cmanax
CBITNA, BUKNMKAIOYH B Hilt HOABY IMOYJBCIB ENEKTPUUHOTO CTPYMy, SKi
HIACHIIOTLCA | M4PAaXOBYIOTHCH.

Kanomempuynuii smenio0 6a3yernés Ha BAMIpIOBAHHNI KUIBKOCTI Teima,
BUAUIEHOTO HPM B3aEMOKIi BUNPOMIHIOBAHHS 3 NOITTHHANBHOIO PEYOBHHOIO.

Tpunagy A03MMETPHYHONO KOHMTPONIO MOAINAIOTH Ha ABI rpymu: do-
sumempu, AKi BMKOPUCTOBYIOTH JUIs KUIBKICHOTO KOHTPOJNIO TMOTYXKHOCTI
nosu, Ta padiomempu abo induxamopu sunpominiosanns. OcTaHHI BUKO-
PHCTOBYIOTH Ul ONEPATHBHOIO BUABICHHS PafiOaKTHBHOTO 3a0pyJHEHHS.

s sumipiosanus  iomisyioworo (pPazioaxkTUBHOTO) BHIIPOMIHIOBAHHA
3acTocoByOTh Ao3umerpu AII-5A (5) i III-5B 3 micThoma miana3oHamu
BUMIDIOBAITHSA,

Konumponoui sanumannus ma sasdanns

I. Wio rake “enexrpoMarnitae none”? $xi foro mkepena?

2. SxuMu  QisHUHAMH HapaMeTpaMiH XapaKTepH3YIOThCA €NEKTPOMATr-
HiTHe BUOpPOMiHIOBaRHS?

3. Slka nis eNeKTPOMATHITHOIC 1ONA Ha OpraHizm?

4. Illo rTake HOPMYBaHHS ENEKTPOMArHITHHX I10JiR?
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5. Tlepeniuite i oxapaxTepusyire OCHOBHI METOAM 3aXHCTY BIA €JNCKTPO-
MACHITHHX BHIIPOMIHIOBaHb. .

6. TlosicHiTs NpHPOJY 7a3¢PHOTO BHIIPOMIHIOBAHHS Ta MEPENIYITH CIO-
cobu 3axucTy. - ‘ -

7. Hassith iHgWBinyaspHi 3aco0M 3aXHCTy BLI CJNCKTPOMATHITHOIO 1
Ja3€PHOTO  BUIIPOMIHIOBAHb.

8. SIKMMH mpHJIaZaMi BUMIPIOIOTH €JEKTPOMArHITHE 1 JIa3epHe BUNPO-
miHwBaHHA?

9. Illo Take ioHi3yloue BMIPOMIHIOBaHHS i AKi #oro sBun?

10. OxapakTtepusyiire Giomoriudy iixo iOHi3yl04Oro BHITPOMIHIOBAHH
Ha OpraHi3M JIOJUHH. . ‘

11. SlkuMM HZOKYMEHTaMH pEraMeHTYIOTHCA PIBH1 onpominenusn?

12. SIki criocoGM 3aXuMCTy Bifl 10HI3yHOYHX BHEDOMIHIOBAHB?

13. HassiTh crocoOH BHABJICHHS Ta BHMIDIOBaHHA pPajfiOaKTHBHOCTI.

14. SKMMM TpHAAAaMH BHMIPIOIOTH 10HI3yi0Ye BHUIIPOMIHIOBaHHSA?

15. SIxi MaTepianu BHKODHCTOBYIOTH HJIsl 3aXMCHUX CKpaHis Bifl BHIPO-
MiHiOBaHHA?




