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MOTrOJKEHO

CexIri€ro HayKOBO-METOIMYHOI paju
XHVYBC 3 TeXHIYHUX AUCIUILIIIH
[TpoTokon Bix 29.08.2022 Ne 8

PosrnsiHyto Ha 3acijaHHl IIMKJIOBOI KOMICIT TEXHIYHOTO OOCIYrOBYBaHHS
aBiariitHoi TexHiku, mpotokon Big 10.08.2022 Nel
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YHIBEPCUTETY BHYTPILLIHIX CIIpaB, K.T.H.,C.H.C., BUKJIAAa4-METOIUCT
Tarniit B.I'.
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1. YuHHUKH, 10 BU3HAYAKOTHh YMOBH Npaii



Ymoeu npaui - uye ymoeu, axi cxknadarwomvca 6 npoueci npauyi aH0OOUHU — 207108HOT
npooyKkmueHoi cunu cycniibcmea. BOHU TIONUIAIOTBECA HaA COIIAIBHO-EKOHOMIYHI, SIKi
PO3MIISIAIOTHCS Y IIMPOKOMY PO3YMiHHI 1 XapaKTEpPHU3YIOTh BIJIHOIIEHHS 10 HUX CYCIiJIbCTBA, a
TaKOX BHPOOHWYI, a00 yMOBHM mpari 0e3MocepeHhO0 Ha pOOOYMX MICIAX, TOOTO y BYKUOMY
PO3yMiHHI.

I'OCT 19605-74 «Opranizanis mpami» TpakTye yMOBU Mpali SK «CYKYIHICTh (PakToOpiB
BUPOOHHUYOTO CEPEeIOBHILA, 10 BIUIMBAIOTH HA 370POB’S Ta Mpale3JaTHICTh JIIOJUHHA B MPOLECi
mpami».

licieniuna knacudhikauia _npaui eusnauac ymoeu npayi AK CYKynHicmov @akmopie

mpy006020 i 6uUpoOHUY020 cepedosunia, 0e 30iUCHIOEMbCA OIANbHICHb TH0OUHU.
Ha ¢opmyBanns ymoB mpalll BrumBae Oarato ¢akTopiB, OCHOBHUMH 3 SKHX € COIlaJbHO-
€KOHOMIUH1, TEXHIKO-OpraHizaiiifai ta npupoani. ComialbHO-eKOHOMIYHI ()aKTOPH BU3HAUYAIOTH
xapaktep yMoB npaii. Cepen HUX BUAUISIOTHCA MIATPYTIN:
® HOPMAaTHBHO-TIPABOBI (3aKOHOJABCTBO IIPO TMPAII0, CTAHAAPTH, CAHITAPHI Ta 1HII HOPMH
1 mpaBmiia, a TakoX (GOpMHU aJAMIHICTPATUBHOTO W TPOMAICHKOTO KOHTPOIIO 3a iX
BUKOHAHHSIM);

® CKOHOMIYHI (MarepiaJibHE Ta EKOHOMIYHE CTHUMYJIOBAHHS, MOpajbHE 3a0XOYEHHS,
CUCTeMa MIJbI 1 KOMIIEHCAIliil 3a HECTIPUSATIMBI YMOBH Ipaiii);

®  COLIANBbHO-TICUXOJIOTIYHI (TICUXOJOTIYHUNA KJIIMAT y KOJIGKTHBI, yMOBU OIJIAIB,
KOHKYPCIB; IIPOBEJICHHS «JIHIB OXOPOHH TIpaIli»);

® CyCHUIBHO-MOMITHYHI ((OopMU pPYyXy TMPAIIOIOYUX 32 CTBOPEHHS CHPUATIMBUX YMOB
Ipalli, BUHAX1IHULITBO 1 pallioHai3anis).

TexHiko-opranizamiiini ¢akTopyu BIUIMBalOTh Ha (POPMYBAaHHS YMOB IIpall Ha poOOYMX
MICIISIX, TUISTHKAX, y nexax. Cepel HUX BUAUISIOTHCS TaKi MiATPYIIH:

e MpeAMETH Mpalli Ta IPOAYKTH Ipalli;

® TEXHOJIOTIYHI MPOIIECH;

e 3aco0wu mpaiii;

e oprasizauiiiHi ¢opMHu BUpOOHUIITBA, ITPALll Ta YIPABIIHHS.

Jist npupoaHuX (PaKkTOpiB HE TIIBKU 3yMOBJIEHA OCOOIMBOCTAMH MPUPOIHOTO CEPEIOBUILA, a
il mepenbadae MOMATKOBI BUMOTH J0 YCTaTKyBaHHS, TEXHOJIOTiH, opraHizaiii BUPOOHHIITBA 1
npaui. Cepea HUX BUAUIAIOTHCS TaKi NIATPYIH:

e reorpadiuni (KJIiMaTH4HI 30HHU);

e 0iojoriuHi (0COOIMBOCTI POCIUHHOIO Ta TBAPUHHOT'O CBITY B CLIILCHKOMY I'OCIIO/IapCTBI);

® TeoJIoriyHi (XapakTep J00yBaHHS KOPUCHHUX KOMAJIMH).

CouiajbHO-eKOHOMiYHI . o el
TexHiko-opranizaniHi Mpupoani pakropu
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YmoBu npaui

CaHiTapHO- .. . . COLlaIbHO- o
HCI/IXO(bl310J'IOFl‘-IH1 CCTCTHUYH1 TEXHIYH1

ririeHivn1 ICUXOJIOTTYHI

Bruius ymoB npaui

, . | Ha e(eKTHBHICTb
Ha  3J0pOB’sl  Ta | Ha CTAaBJCHHS A0 Mpari . o .
. . i npari Ta iHII | HA ~ pIBEHb  JKUTTA
npare31aTHiCTh i 3a7I0BOJICHICTh . .
eKOHOMIYHi IOKa3- | 1 pO3BUTOK JIFOJJUHU
JIFOTUHU nparero
HHKH

Puc. Kunacudikamis ¢akropiB  ¢opMyBaHHS yMOB TMpalli, €JIeMEHTH YMOB Ipalll
Ta HAINPSIMKH BILTMBY YMOB TIpalli Ha NpaljiBHUKA

VYci BkazaHi (akTopu BIUIMBAIOTh HA (JOPMYBAHHS YMOB Mpalll OJTHOYACHO Ta Y HEPO3PUBHIN
€JTHOCTI1, 3yMOBJIIOIOUH TIOPSJT 3 IHIIUMU TTapaMeTpaMH BUPOOHUYE CepPEIOBHUIIIC.

Knacudikarist pakropis, siKi BILTHBaIOTh Ha ()OPMYyBaHHS YMOB TIpaLli, IOTIOMArae Ha piBHi

raiysi, 00’ €JHaHHS OKPEMOTO BUPOOHHIITBA:

e (hopMmyBaTH Ta MOJIMIITYBAaTA YMOBH TIpalli, aHATI3yBaTH iX CTaH;

® [UIAHYBATH 3aXOJM MIOJO MOJICTTICHHS YMOB TIpall;

® pO3pOONATH TMPOEKTH YCTaTKYBaHHS, CIOPYJKEHb, TEXHOJOTIYHUX  IPOEKTIB,
CHPSMOBAHUX Ha MOJIMIIEHHS YMOB Mparli;

e 30cepemKyBartu ((piHaHCOBI, MaTepialibHi, TPYJOBI) pECYypCH Ha MOJIETLEHHS YMOB Tpalli;

e [IPOTHO3YBAaTH 3MIHHM B YMOBaXx Ipalll y 3B’S3KY 31 3MIHAMH TE€XHOJIOT1i, yCTaTKyBaHHS,
BIIPOBAKEHHSIM HOBUX MaTepialiB Ta TEXHOJIOT1H.

Cucmema enemenmis ymog npaui

Cucrema ¢akropiB, L0 BIUIMBaOTh Ha (OpPMyBaHHS YMOB IIpalll, CIPUYMUHSE CBIH
OMOCEPEIKOBaHUN BIUIMB Ha JIIOJMHY 4Yepe3 CYKYINHICTh €JIEMEHTIB, fKl 0e3rmocepeaHbo
BU3HAYal0Th YMOBH Ipalli Ha poOOYUX MICIIIX.

BuaingioTe HacTyIHI el1eMEHTH YMOB Ipaili, siKi 6e3mocepeHbO BU3HA4Yal0Th YMOBH Ipalli
Ha poOOYMX MiCLAX:

® CaHITapHO-TITi€HIYHI, SKI XapaKTepU3ylTb BUPOOHUYE CEPEOBMIINE IijJ BIUIUBOM
IpeMETIB Ta 3ac00iB Ipalli, a TAKOXX TEXHOJIOTTYHUX MPOLECIB (MPOMUCIOBHHA ITyM, BiOparis,
TOKCHYHI PEYOBMHH, MPOMHCIOBUH NI, TeMIlepaTypa MOBITps W iH.). Bci BOHHM KUIBKICHO
OLIIHIOIOTHCS 3 JIOTIOMOTOI0 METO/IIB CAHITaPHO-TIT1€HIYHUX JOCTIIKEHb 1 HOPMYIOTBHCS IIUISIXOM
YCTaHOBJICHHS CTaHJApTiB, CAHITAPHUX HOPM 1 BUMOT;

¢ 11cux0(i310JI0TIUHI €JIEMEHTH, 3yMOBJICHI 3MICTOM Tpalll Ta ii opraHizamiero (pizudHe
HaBaHTAXXEHHS, MOB’S3aHE 3 JWHAMIYHOIO 1 CTAaTUCTMYHOIO pOOOTOI0; HEPBOBO-TICHXIYHE
HaBaHTAXEHHS Y BUIJISAI HANpyrd 30py — TOYHICTH POOOTH; HEPBOBO-€MOLifHA Hampyra Ta
IHTeJIeKTyaJIbHe HaBaHTaAXXCHHS — 00csT iH(opMaIlii, mo nepepoOaseThCs, YUCIO0 BUPOOHUIO
B)XXJIUBUX 00’€KTIB OJIHOYACHOTO CIIOCTEPEKEHHS; MOHOTOHHICTh TPYAOBOTO MPOILECY — TEMII
mparli; pi3HOMaHITHICTh Tomlo. EnemeHTH 11i€i Tpynu, 3a BHUHIATKOM (QI3UYHHX 3YCHIb 1
MOHOTOHHOCTI, HE MalOTh 3aTBEPPKCHUX HOPMATHUBIB;

® SCTETHYHI, SIKi CIIPUSAIOTH (OPMYBAHHIO TO3UTHBHUX €MOIIIH y MpaiiBHUKA (Xy10KHBO-
KOHCTPYKTOPCBHKI SIKOCTI poO0YOro MicIisl, IHCTpyMEHTa, POO0YOro OJiATY, JOTIOMIKHUX 3ac00iB,



apXITEeKTYPHO-XY0KHBOTO OQOpPMIICHHS 1HTEp €pa, PYHKIIOHATBFHA My3HKa TOIO). KiabKicHUX
OILIHOK €JIEMEHTU Ili€l TPynmu HE MalTh. BU3HAYEHHS ECTETUYHOTO pIiBHSA yMOB Tparli
3IIHCHIOETHCS 32 TOTIOMOTOI0 METO/IIB €KCIIEPTHOT OIIIHKH;

® COIIaJIbHO-TICUXOJIOTIYHI ~ €JIEMEHTH, sKI XapaKTepU3ylTh B3AaEMOBIIHOCHHH Y
TPYIOBOMY KOJISKTHBI (COIiaJbHUN KiIiMaT). BOHM MOKM 110 HE MarOTh OJIMHUIL BUMIpPY, HOPM 1
CTaHAapTiB. AJie COIIOJOTIYHI JOCHIIKEHHS y (OpMiI YCHOTO OINUTYBaHHS, aHKETyBaHHS
CTBOPIOIOTH 00’ €KTUBHY OCHOBY JJISl 1X BUMIPY M OIlIHKH;

e TeXHIYHI eJIeMEeHTH (pIBeHb MEXaHi3allii mparti).

2. MikpoxkJjiMaT BHPOOHUYHX NPUMillleHb

MikpokaiMaT BUPOOHHYUX MPUMINICHh — II€ YMOBU BHYTPIIIHBOTO CEPEAOBHINA ITUX

MPHUMIIIEHb, 1110 BIUIMBAIOTh HA TETUIOBHUH OOMIH MPAIIOI0YNX 3 OTOUYCHHSIM.

Sk pakTop BUPOOHUUYOTO CEpeOBHILA, MIKPOKIIMAT BIJIMBAE HA TEIJIOOOMIH OpPraHi3mMy
JIFOJIMHU 3 IIUM CEPEOBHUIIEM 1, TAKMM YMHOM, BU3HAYa€ TEIJIOBUW CTaH OpPTraHi3My JIIOJMHU B
MIPOoIIeCi Mmparii.

MikpokaiMaTUYHI yMOBH BUPOOHHYMX MPUMILIEHb XapaKTePU3YIOThCS TaKUMU
MTOKA3HUKAMH:

< temmneparypa nosirps (°C),
¢ BinHOCHA BoJoricts nositps (%),

L)

*0

>

L)

S

MIBHJIKICTB PyXy MOBITPs (M/C),

3

*¢

iHTeHCHBHiCTL TemioBoro (iHdpauepBoHOro) ompomiHioBanHs (BT/M?) Bia MoBepXoHb
o0J1aJHaHHA Ta aKTUBHUX 30H TEXHOJIOTTYHHUX MPOLECIB (B TUBAPHOMY BUPOOHUIITBI, IpU
3BapIOBaHHi 1 T. 1H.).

[Tpu BUKOHaHHI poOOTH B OpraHi3Mi JIFOJUHH B110YBatOThCS NMEBHI (iziosnoriyni (61070r14H1)
IPOLECH IHTEHCUBHICTh SIKUX 3aJI©KUTh BIJ] 3arajlbHUX 3aTpaT HAa BUKOHAHHSA poOIT 1 fKi
CYNPOBOJKYIOTbCSI TEIUIOBUM €(EKTOM 1 3aBASKU SIKUM MIATPUMYETHCS (PYHKIIOHYBaHHS
Oprasizmy.

YacTvHa 1BOro Temja CHOXKMBAETHCS CaMUM OpraHi3MOM, a HAJUIMIIKK TeIla MOBHHHI
BiJIBOJTUTHCH B OTOUYIOUE OPTaHi3M CEpPEIOBHIIIE.

HopmyBanust MikpokJimMaty

CaniTapHO-Tiri€HiYHE HOPMYBaHHS yMOB MIKpoKiimary 3aiiicHioerbes 3a JICH
3.3.6.042199, sixi BCTAaHOBIIOIOTH ONTHUMAJIBbHI 1 TOMYCTUMI MapaMeTpu MIKPOKJIIMATy 3aJIekKHO
BiJl 3araJIbHUX €HEPrOBUTPAT OpraHi3My NPU BUKOHAHHI pOOIT 1 Mepioay poKy.

[Ipu caniTapHO-TITIEHIYHOMY HOPMYBAaHHI YMOB BHJAUISIOTH JIBa NEPIOAY POKY: TEIUIUN
(cepemnbomo0OoBa TemmepaTypa 30BHIMIHBOTO cepeaoBuma Bume +10°C) 1 XojmomHui
(cepenabo000Ba TEMIIEpaTypa 30BHINIHKOTO cepeioBuIa He nepesuirye 10°C).

Onmumanvhi MIKpOKIIMAMUYHi yMOGU — NOEOHAHHA NAPAMEmpie MIKPOKIIMAmy, sKi
npU MpPUBALOMY MA CUCMEMHOMY 6NIUSI HA NIOOUHY 3abe3neyyioms 30epicanHs HOPMAlbHO20
MeNni08020 CMAHY Op2aHizmy 6e3 akmueizayii Mexanizmie mepmopezyisayii.

Bonu 3a06e3nedyioTh BiqUyTTs TEIUIOBOTO KOM(OPTY Ta CTBOPIOIOTH MEPEIyMOBH IS
BHCOKOTO piBHS mparne3gaTHocTi. OnTUMalbHI YMOBH MIKPOKJIIMATy BCTAaHOBIIOIOTHCS ISt
MOCTIHHUX pOOOUYUX MICITb.

JHonycmumi MIKpoKIimamuuHi ymosu — NOEOHAHHS NAPAMempie MIKPOKLIMAMY, 5KI
npu  MpUBAIOMy mMa CUCMEMAMUYHOMY 6NIUBI HA JIOOUHY MOJICYMb GUKIUKAMU 3MIHU



MENnn08020 CMAHY OP2AHIZMY, WO UEUOKO MUHAIOMYb [ HOPMATIZYIOMbCA MA CYNPOBOONCYIOMbCS
HANPYICeHHAM MeXaHizmie mepmopezynayii 6 medxicax gizionroziunoi aoanmayii. Ilpu npbomy He
BUHUKA€ YIIKO)KeHb ab0 TOpYIIeHb CTaHy 3[0pOB’s, aje MOXYTh CIOCTEpIraTUcs
JUCKOM(OPTHI TEIJIO BIAUYTTS, MOTIPIICHHS CAaMOTIOYYTTSI Ta 3HUKEHHS ITPare31aTHOCTI.

Jlomyctumi mapaMeTpy MIKpOKIIMAaTUYHUX YMOB BCTAHOBIIIOIOTHCS Y BUIAKAX, KOJIU HA
pobOYMX MICISIX HE MOXKHA 3a0€3MEeYUTH ONTHMAajbHI BEIMYMHUM MIKPOKIIMATy 32
TEXHOJOTIYHMMHA BHMOTAaMH BHPOOHHMIITBA, TEXHIYHOI HEJAOCSKHICTIO Ta CKOHOMIYHO
OOI'PYHTOBAHOIO HENOUUIBHICTIO.

JlomycTumi HOpMU METEOPOJIOTIYHUX YMOB JIJIsl piI3HUX KaTeropiid pooit

Kareropis Temneparypa, | BigHocHa BOJIOTICTB, LHBP.IHKiCTB Pyxy
DOGIT oC % HOBl"in)I}II; HNIIQC, HE
XonoaHui 1 mepexigHui nepiou poky
I (erka) 20 -23 60 — 40 0,2
IIa (cepenHbOi BaXKKOCTI) 18 — 20 60 — 40 0,2
116 (cepenHbOi BaXKKOCTI) 17-19 60 — 40 0,2
III (Baxkka) 16 - 18 60 — 40 0,2
Teruuii mepion poxy

[ (nerka) 23-25 60 — 40 0,2
Ila (cepenHbOi BaKKOCTI) 21-23 60 — 40 0,3
116 (cepenHBOI BaXKKOCTI) 20 _ 22 60 — 40 0,4
1T (Baxcxca) 18-21 60 — 40 0,5

3araabHi 3axo0au
Ta 3ac00U HOpMAaJTi3auii MiKpOKJIIiMATY Ta TeNJI03aXUCTy

Hopmanizanis HecnpHUsTIUBUX MIKPOKJIIMAaTUYHUX YMOB 3/1HCHIOETHCS 3a JIOTIOMOTOIO
KOMIUIEKCY 3aXOJlIB Ta CIOCO0IB, sIKI BKIIIOYAIOTh: OyZiBENbHO-IUIAHYBalbHI, OpraHi3aliiHo-
TEXHOJIOT1YHI Ta 1HII 3aXOAM KOJEKTUBHOIO 3axucTy. Jns mpo¢inakTHKM meperpiBaHb Ta
NEePEOX0JI0/PKEHb POOITHUKIB BUKOPHCTOBYIOTHCS 3aCO0M 1HIUBIAYaJIbHOTO 3aXHUCTY, MEIUKO-
610J10T14HI TOILIO.

HopmoBani napameTpu MIKpOKJIiMaTy Ha poOOYMX MICIX MOBHHHI OyTH TOCATHEHHI, B
Mepury d4epry, 3a paxyHOK palliOHaJbHOTO IUIAHYBAaHHS BHPOOHHYMX TPUMIIICHH 1
ONTUMAIIFHOTO PO3MIIIEHHS! B HUX YCTAaTKyBaHHS 3 TEIUIO-, XOJIOIY- Ta BOJOTO BHIUICHHSMHU.
Jiss 3MEHIIECHHsS TEPMIYHMX HABAaHTAKEHb HA TPAIIOI0YMX TepeadavyacThcss MaKCHMalbHA
MeXaHi3alisi, aBTOMAaTH3allis Ta AUCTAHI[IHHE YMPaBIiHHSI TEXHOJOTTYHUMH TIpolleccaMu 1
YCTaTKyBaHHSM.

VY npuMILIEHHSX 13 3HAYHUMH IUIOLIAMU 3aCKJIEHUX MOBEPXOHB MepeadadyaroThes 3aX011
3axXHUCTy BiJ IeperpiBaHHs MpH MOMAAaHHI NPSIMUX COHSYHHUX MPOMEHIB B TEIUIMH MEpioJ] poKy
(opieHTalis BIKOHHHMX IpPOPI3iB CXiA-3axij, yJalITyBaHHS >Kallto3l Ta iH.), BiJ paniariiiHoro
OXOJIOJDKEHHS — B 3UMOBHH (€KpaHyBaHHA poOouux micup). Ilpum Temmeparypi BHYTpILIHIX
MOBEPXOHb OTOPOJIKYIOUMX KOHCTPYKIIIH, BHUIIE TOMYCTUMHX BEIUYHMH poOOYl MICIl TMOBHUHHI
OyTH BijjajieHl Bl HUX Ha BIJCTaHb HE MeHIIe 1 M.



Y BUPOOHUYHX MPUMIILIEHHSX 3 HAAJTUIIKOM (SIBHOTO) TEIJIa BUKOPUCTOBYIOTH IPUPOTHY
BEHTWIALIIO (aepariro). AepalliiiHi JXTapi Ta IaXTH PO3TAIIOBYIOTh OE3IOCEPEIHBO HaJl
OCHOBHUMHU JDKEPEJIaMH TETIa Ha OJIHIM oci. Y pa3l HEeMOXJIMBOCTI a00 HEe(EKTUBHOCTI aepariii
BCTaHOBJIIOIOTh MEXaHIUHY 3arajibHO OOMIHHY BEeHTHJIALIO. [Ipyu HasIBHOCTI OAMHUYHUX JKEpes
TEIJIOBUIJICHh OCHAIYIOTH OOJIAJIHAHHS MICIIEBOI0 BHUTSHKHOK BEHTWIALIEID Yy BUIJISII
JIOKaJIbHUX BiJICMOKTYBaiB, BUTSDKHUX 30HTIB Ta iH.

VY 3aMKHYTHX 1 HEBEIHMKHX 32 00’€MOM MPHUMILICHHAX (KaOlHH KpaHiB, HOCTH Ta IyJIbTH
KepyBaHHs, 130Jb0BaHi OOKCH, KIMHATH BIAMOYMHKY TOIIO) MPH BHKOHAHHI OMNEPaTOPCHKHUX
pOOIT BUKOPHUCTOBYIOTh CUCTEMH KOHAMLIOHYBAaHHS IMOBITPS 3 1HAWBIAYalbHUM DPETYITIOBaHHAM
TEeMIEpaTypu Ta 00’ €My MOBITPS, 110 MOJAETHCA.

[Ipn HasgBHOCTI JKeped TEIUIOBUIPOMIHIOBAHHSA B)XHMBAIOTh KOMIUIEKC 3aXO[iB 3
TEIUIOI30JIAIil yCTaTKyBaHHS Ta HAarpiTUX TIOBEPXOHb 3a JOMOMOrOK TEIUIO3aXHCHOTO
oOJiafHaHHSL. Bubip TEIUI03aXUCHUX 3aco0iB 00yMOBITIOETHCS IHTEHCUBHICTIO
TETUIOBUIPOMIHIOBAHHS, @ TAKOXX YMOBAMHU TEXHOJIOTTYHOTO MPOIIECY.

3axomamu, mO 3a0€3Me4YyloTh HOPMaJbHI METEOPOJIOTIYHI yMOBH Y BHPOOHHYMX
NPUMIIICHHSX, €:

1) i3omsmisi JoKepesn HAAJIMIIKOBOro Teruia (OOMJIEPHHX YCTaHOBOK) B OKPEMHX
NPUMIIICHHSAX, iXHE €KpaHyBaHHS 1 palioHAJIbHE PO3TAIIyBAaHHA, IO 3MEHIIYE CXPEIlyBaHHS
MIPOMEHUCTHUX MOTOKIB TeIJIa Ha PpOOOUOMY MICIIi;

2) MexaHi3allist BaXXKUX pooiT;

3) 3acTOCyBaHHS MPUCTPOIO MPUTOYHO-BUTSKHOT BEHTUIIALIL, 1110 3a0e3redye BUATICHHS
Ha/UTMIIKOBOTO TEIUIa i BOJIOTH 3 MPUMIIEHHs, 0araropa3oBy 3MiHY HOBITPsl i OXOJOKEHHS
OpraHi3My Y HarpiBaHHS y BUIAJKy KOHJIMI[IOHYBaHHS MOBITPS;

4) 3acTocyBaHHS TOBITPSHOTO IyIIy TpHU TPYJOBUX Tpollecax, KOJH 1HTEHCHUBHICTh
TEIJIOBOT'O BUIIPOMIHIOBAHHS BeJIMKa a00 TEIJIOBi1aya B HAaBKOJIMILIHE CEPEOBHILE YTPYIHEHA,
HAIpPUKIIAJ, IPU 3a4UILEHH] i pEMOHTI pe3epByapiB 1 EMKOCTEH;

5) momnepepKeHHsT 0XOJIO/DKEHHSI OPraHi3My JIFOJIMHU 3aCTOCYBAHHSAM y XOJIOJHI MEpioan
POKY TaMOYpiB, 3aXHUCHHUX CTIHOK 1 OBITPSHUX 3aBiC, IO MEPEUIKOIKAIOTH TOCTYI BEIUKUX Mac
XOJOAHOTO TOBITPS dYepe3 BOpoTa M JBepi, L0 YacTO BIJKPHUBAIOTHCSA, Y BUPOOHHYE
MPUMIILIEHHS;

6) 3acCTOCYBAaHHS TPHUCTPOIO y NPHUMINICHHSIX, 10 OOIrpiBAIOTHCS, MPU3HAYCHUX ISt
NEepIOJUYHOr0 00IrpiBy, BIAMOYMHKY ¥ mpuioMy 1K1 1711 pOOITHHUKIB, 110 MPALIOIOTh Y XOJIOAHY
MOpy POKY Ha BIAKPUTOMY TOBITPI a00 B MPUMIMIEHHSX, [0 HE OMATIOIOTHCS HANPHUKIAA, MPU
onepaiisx 3muBy-HamuBy [IMM, 3anpasnenni [1C, oGcayroByBaHH1 aBialliiHOT TEXHIKH 1 T.1H.

3a0pyaHI0I04i pe4OBHHHM, HOPMYBaHHS, 1isl HA JTIOAUHY

H_[KiI[J'II/IBI/IMI/I HA3UBAIOTLCA PCYOBUHU, IO IIPpHU KOHTaKTI 3 OpFaHiSMOM MOXKYTb

BUKJIMKATH 3aXBOPIOBaHHS YU BIIXWJIEHHS Bl HOPMaJIbHOI'O CTaHY 37I0POB’s, 10 BHUSBISIOTHCS
Cy4yaCHHUMH METOJaMH SIK y TpoIeci KOHTaKTy 3 HUMH, TaK 1y BiJJaJIEeHUI TEPMiH, B TOMY YHCII
1 B HACTYITHUX MOKOJIIHHSX.

Haii6iab111 po3noBCIOKEHUMHI BUIAMH 3a0pyIHEHb € TBEpl cycneH3ii (i, 3071a, 1uM),
OKCHJIU BYTJICIIIO, a30TY, CIPKH, BYTJIEBOIHI, aMiaK, OKCHJIU 1 COJIl BAXKKUX METAIIB 1 T. iH.

Kpim npsimoi il Ha 370poB’s TIIOJUHM 3a0pyAHIOI0Y1 aTMOc(epy peYOBHHU BIUIMBAIOTh
HEraTUBHO Ha HABKOJMIIHE CEPEIOBHUIIE: POCIMHHUN 1 TBAPUHHUU CBIT, BOJHE CEpPEIOBUIIE,
IpyHT, OyniBeJIbHI KOHCTPYKIii, TEXHIKY 1 TexHoorii. Lle mpuBoauTh K 10 MPSAMUX BTOPUHHHUX



I KIJUIMBUX pedoBUH Ha JIroauHy (HampuKIam, yepe3 XapuoBi JAHITIOKKH), TaK 1 IO BEITUKHX
€KOHOMIYHUX BTpaT (3HM)KCHHS BPOXKAWHOCTI CLIBTOCHIIPOAYKINI 1 TBApUHHHUIITBA, KOPO3is
MarepiaiiB, TMOPYUIEHHS Yy TEXHOJOTIYHMUX IIpoliecax, 30uIblIeHHs Opaky MpOAyKIii, IO
BUITYCKA€THCS, 1 T. 1H.).

Haii6inpmn mKIiIMBAMUA JUIsl HaBKOJHUIITHBOTO CEPeOBUINA 1, 30KpeMa IOBITps, €
€HEepreTU4HI YCTAaHOBKH, aBiallifHUN 1 aBTOMOOUIBHUI TpaHCIIOPT, METAypriiHe BUPOOHUIITBO,
BUPOOHUITBO OyZiBENbHUX MarepialiB, XIMiYHI MiANPHEMCTBA. 3HAYHI MPOMHUCIOBI BUKHIU 1
BUKH/M aBTOMOOUTLHOTO i 1HIIIOTO TPAHCTIOPTY MPUBOASATH J0 3MiHH KJIIMATy BEJIMKUX MICT.

3abpyaHiorodi atMocdepy MIKIATUBI PEUOBHHHM INMPU KOHTAKTI 3 OPraHi3MOM MOXKYTh
BHUKJIMKATH Pi3HI 3aXBOPIOBAHHS, MPOQECiiiHI 1 TOCTPi OTPY€EHHS (Y TOMY YHCII 31 CMEPTEIbHUM
HACHIJIKOM). [lIKiOnuei peuosunu NpoOHUKAOMb 8 Op2aHiZM JIOOUHU 20JIOBHUM YUHOM UYepes
OUXANILHI WIAXU, 4 MAKOJNC Yepe3 WIKIpY I wiyHKogo-kuwkosutl mpakm. EdexT TokcuuHoi aii
PI3HMX PEYOBHMH 3aJIC)KUTh BiJ KUIBKOCTI PEYOBWHH, IO IMOTpamuia B opraHisMm, ix ¢izuko-
XIMIYHHX BJIACTUBOCTEH, TPUBAIOCTI HAIXOHKeHHS. Oco0IMBe 3HAYCHHS Ma€ XiMi3M B3a€MOJIiT
JTAaHOT PEYOBHHU 3 010JIOTIYHUMHE cepenoBHIamMu (KpoB 1o, epmenTamu). OTpyiiHi Aii 3ayexarsb
BiJl NUISIXIB HAJXOJDKEHHS 1 BUBEACHHS, PO3IMOJAUTY B OpraHi3Mi, BiJ CTaTi JIOAUHH, BIKY,
1HAMBITyaTbHOI CIPUAHATIMBOCTI W 1HIINX CYNMYTHIX (akTOpiB. 3arajJbHUil TOKCUYHUHN BIUIUB Y
3aJIeKHOCTI BiJ BUAY pPEUOBUHU MOXE BHKJIAKATH Pi3HI Jii: HEPBOBO-MAPATITHUHY
(Oponxocmasm, 3aayxa, CyaoMa, Mapalid), 3aralbHO TOKCHYHY (HaOpsK MO3Ky, Iapainid,
CYIIOMH), 3aaylUIMBY (TOKCMYHUN HAOpSK JIereHiB), ApaTiBIUBY (MOJpPAa3HEHHS CIIHM30BHUX
000JIOHOK), TICUXOTHYHY (TOPYIICHHS TICUXIYHOI AaKTUBHOCTi, CBIJOMOCTI), HIKIpSHO-
pe30pOTUBHY (MICIIEBI 3aMaleHHs).

Cxiag 1 cryniHb 3a0pyJHEHHS TMOBITPSIHOIO CEpEeloBUIIA DPI3HUMU PEUOBHHAMU
OILiHIOETHCS TI0 Maci (Mr) B OfUHUII 06 eMy HoBiTps (M°) —koHnenTparii (C, Mr/m®).

licieniune HOpMY8aHHA WKIONUBUX PEYOBUH NPOBOOAMb NO PAHUYHO-0ONYCHUMUX
xonyenmpayisx (IJIK, me/v°) y BiINOBIZHOCTI 3 HOPMATUBHUMH JTOKYMEHTaMHM: JUIS POOOUHX
MICIIb BU3HAYa€ThCSl TPAHUYHO JOMyCTUMa KOHIeHTpauis B poOouiit 30Hi — ['JIKp3 (I'OCT
12.1.005188, CH 245171); B atmMoc(epi MOBITps HACEIEHOTO MYyHKTY — MaKCUMAaJbHO Pa30Bi
I'TIKmp (HaiiOlib1n BUCOKA, 3apeecTpoBaHa 3a 30 XB criocTepexeHHs), cepeinbo100081 — I'/IKca
(cepenns 3a 24 rox npu Oe3ynUHHOMY BUMIpI) 1 OpieHTOBHO-Oe3neuHi piBHI BBy — OBPB
(ctucok I'JIK 3a6pynutorounx pedoBuH Ne 3086184 3 nonosuenusamu, JJCII1 201197). INrieniune
HOpPMYBaHHS BHMarae, o0 ¢aKkTHYHA KOHIIEHTpAIisl 3a0pyAHIOIOUYOT pPEYOBHHH HE
nepesutryBasa ['JIK (Cgaxr <1).

I'JIKp3 — uye makcumanvna KOHYeHmpayis, wio npu wy00eHHiil (Kpim uxiOHux OHig)
pooomi y npooossxcenna 8 200 yu npu inwiii mpueanocmi, ane He oinvui 41 200 y muscoens,
npomaAzZoMm ycv020 cmadicy (25 pokis) He modce BUKTUKAMU 3AX60PIOBAHD YU IOXUIEHb CHANY
300p08°A, WO GUABNAIOMBCA CYUACHUMU MEMOOAMU O0CTAIONHCEHb Yy npoyeci pobomu uu y
gidoanenuil nepioo Hcumms cyuacHo20 i HACMynHUX NOKOIHb.

[lo cTyneHio BIJIMBY Ha OpraHi3M IIKiJJIMBI PEUOBMHU MiAPO3IUISIOTHCA HA YOTHPHU
KJ1acH HeOe3IeKH:

1. HamsBuuaitno HeGe3neuni, mo maroTs ['JIKp3 merm 0,1 mr/m® y nosiTpi (cMepTenbHa
KOHIIEHTpAIIisl B TOBITPI MEHIII SOOMr/M3);

2. Bucoko Hebesneuni — IJIKp3 = 0,1 -1,0 mr/mM® (cMepTenbHa KOHIIGHTpAIlis B TIOBITPi
500—5000 mr/m3);

3. TlomipHo He6esmeuni — I'JIKp3 = 0,1 -10,0 mr/mM® (cMepTenbHa KOHIIGHTpAIisl B
nositpi 5000 -50000 mr/m);



4. Mano nebesneuni — IJIKp3 > 10,0 mr/m® (cMepTenbHa KOHIIEHTpallisi B MOBIiTpi >
50000 mr/m3).

3. BenTnasuis i KOHIULIOHYBAaHHSA MOBITPs

Bentunsamis € BaxJIMBUM 3aco00M, 3a JIONOMOIOI0 SIKOTO CTBOPIOIOTHCS HAJICKHI
CaHITapHO-TITIEHIYHI ¥ METEOpPOJIOTIYHI YMOBH Y BHPOOHWYMX NMPUMIIICHHSX. Benmunayia —
OpP2aHi308aHUIL | pPe2YyNbO6AHUIl NOBIMPOOOMIH, MEMOI AKO20 € 6UOANEHHA 3 NOBIMPA
BUPOOHUYUX NPUMIU{EHb 2a3i6, MUY, WO CMAHO6NAMb HeOe3neKy OmpycHHA, 6UOYXy uu
nosicesxci, i CmeopeHHs HOPMAIAbHUX MEmeopPON0ZIUHUX YMOG Y GUPOOHUUOMY CEPEOOCULY] —
memnepamypu, 601020Chti, WIEUOKOCHMI PYXy HOGIMPA.

OcCHOBHI BU/IM BEHTHJIALIII: MPUPOIHA 1 IITYYHA.

IIpupoaHa BeHTHJIALIA 3IiIHCHIOETHCS BHACIIOK PI3HMIN IIUIBHOCTEH IMOBITPS 1032 U
ycepeauni npuMinieHHs. [loBiTps ycepenuHi NpUMINIEHHS 3BUYAaifHO Mae OLUIBII BHUCOKY
Temneparypy ty (TEIIoBUALIEHHS 32 PAXyHOK TEXHOJIOTTYHUX MPOLIECIB, YCTATKyBaHHS, JIOJCH )
HIX 30BHI 13, 1 TOMy HOT0 IIIIBHICTh yCEPEANHI MPUMILIECHHS Y MEHIIE MIUTBHOCTI 30BHIIIHBOTO
vs. Uum Ginbmie Bigcranb h Mik ocssmu BepxHboro hi i HumkHBOro hz mpopisis, THM Oinblie
3HA4YEeHHS TEIUIOBOTO Haropy Hr, sike TOPIBHIOE CyMi TEIUIOBUX HanopiB Hii Ha:

Hy = Hh+ H = h('Yz—'Yn) )

Jlyist 301BIICHHS TETUIOBOTO HATHUCKY HAa OYJMHKAX 1 CXOBHUIAX CIHOPY/HKYIOTh BUTSKHI
HIaXTH 3 A€QIIEKTOpaMH.

IITtyyna (MexaHiyHa) BeHTWJISINiSA 3IIMCHIOETbCA 3aBASKM HATUCKY TOBITPA,
CTBOPIOBAHOMY BEHTHIIITOPOM, 1110 MPUBOAUTHCS B 00epTaHHs enekTpoasuryHom. lomo 3on ait
BOHa OyBae 3arajbHOIO il MICIIEBOIO, a 33 MPU3HAYEHHSIM — MIPUTOYHOIO, BUTSKHOIO 1 PUTOYHO-
BUTSKHOIO:

MicueBa — JJisi BUJAJICHHS IIKIJTMBUX Ta3iB, Mapy 1 MUY BiJ MICIS IXHHOTO YTBOPEHHS;
NEPEIIKOKAE 1X MOIIMPEHHI0 Mo mnpuminieHHto. [KiamuBI pevyoBMHM BIICMOKTYIOTHCS 3a
JIOTIOMOT'0}0 BUTSKHMX apacoJiiB, mad 1 NUIMHHUX TNpUMaYiB;

3arajbHa — Ui IOBITPOOOMIHY B YChOMY IPHUMIILIEHHI;

NPUTOYHA — JUIS TOJadi B MPUMILIEHHS YHCTOTO MOBITpPS, KOMU BUJUICHHS B TpPOIEC]
BUPOOHHUIITBA IIKIUIMBUX PEUOBHH HE3HAYHO 1 MOTpiOHE 1 MOTpiOHA HEMOBHA 3MiHA MOBITPS, a
TaKOX ISl 3aM00IraHHs MiJICMOKTYBaHHS B MPUMIIICHHS MIKIJUIMBHUX Ta3iB 1 MapiB i3 CyMDKHHX
(cyciaHIX) TPUMIIIEHb.

BUTSI’)KHA -/UI1 BUJAJCHHS 3 TIOBITPS NPHUMIMICHHS BEJIMKOI KUIBKOCTI IIKIIJIMBHX
PCYOBHH, IO BHILISIOTHCS, KOJIH JIFOJIM B HHOMY TIepeOyBarOTh JIUIIIe KOPOTKOYACHO, a TIPHUILIUB
MOBITPS JIETKO 3/11HCHIOETHCS Yepe3 UIUIMHU, HEIIUIBHOCTI BIKOH, IBEPEH 1 MPUCTPOIO MPUPOIHOT
BEHTUJIALIII.

NPUTOYHO-BUTSKHA — JUIsI OYMIIEHHS TIOBITPS 1 CTBOPEHHS  CIPHUSTIMBHX
METEOPOJIOTIYHIX YMOB Yy MPHUMIIICHH], SKIIO 32 JTOTMOMOTOI TUIBKH BHUTSKHOI YM TPUTOYHOT
BEHTHUJISIIT 11€ 3p0OUTH HEMOXIHBO. LI crucTeMa HalO1IbII eeKTUBHA.

KonnumionyBaHHs MOBITPS 103BOJIIE CTBOPUTH ONTHMalbHI METEOPOJIOTiuHI YMOBH
(WTYy4HUH  MIKpOKJIIMAT) y BUPOOHMYMX MNPHUMIMIEHHSAX 1 TPOMAACHKHX OyJIUHKaX.
KonaumionyBanHs nependayae OYMILEHHS, HarpiBaHHS, OXOJIO)KEHHS, 3BOJIOKEHHS, BUAAICHHS
3amaxiB 1 030HYBaHHS MOBITPSI, IO MOIAETHCS B MPUMIIIICHHS.



4. OcBiT/ICHHSI BUPOOHHYHUX NPHUMIIleHb

3anexHO BiA JUKEpesl CBITJIa OCBITIEHHS MOXe OyTH HPUPOJHHMM, L0 CTBOPHOETHCA
OPSMUMHU  COHSYHUMM MPOMEHSMHU Ta PO3CISHUM CBITJIOM HEOOCXMJy; IITyYHUM, IO
CTBOPIOETHCS €JIEKTPUYHUMH JDKEpEJaMH CBITJIA, Ta CyMIIIEHUM, IPU SIKOMY HEIOCTaTHE 3a
HOpMaMH{ IPUPOHE OCBITICHHS JOMOBHIOETHCS IITYYHUM.

Ilpupoone oceimnenna TONUISAETECS Ha: Ookose (omHO- abo ABOOIYHE), IO
3IHCHIOETHCS Yepe3 CBITJIOBI OTBOPH (BiKHA) B 30BHILIHIX CTIHAX; 8EPXHE, 3NIHCHIOETHCS Yepes3
oTBOpHU (JiXTapi) B Jaxax 1 MEPEKPUTTIX; KOMOIHO6aHe — TIOEJHAHHS BEPXHHOTO Ta OOKOBOTO
OCBITJICHHSI.

IITy4yHe oCBiTJIEHHsI MoXe OyTHU 3aeanvHiMm Ta KomOiHoéanum. 3azanbHe OCBITIEHHS
nependadae po3MIIICHHs] CBITUIBHUKIB Yy BEpXHIM 30HI MpUMIIIEHHS (HE HUX4Ye 2,5 M Haj
MiJJIOT0r0) IS 3AIMCHIOBaHHS 3arajbHE pPIBHOMIPHOTO a00 3arajbHOTO JIOKATi30BaHOTO
OCBITJICHHS (3 YypaxyBaHHSM pO3TYLIyBaHHS oOdagHaHHA Ta poOoumx wMicub). Micyege
OCBITJICHHSI ~ CTBOPIOETHCS  CBITHJIBHHUKAMH, 110  KOHLEHTPYIOTh  CBITJIIOBHH  TOTIK
0e3mnocepeTHHOT0 Ha POOOUNX MICIISIX.

KoMOGiHOBaHE OCBITICHHs CKJIAJaeThCs i3 3arajbHOr0 Ta MicleBoro. Moro IomimbHO
3aCTOCYBAaTH NpU POOOTAX BHCOKOI TOYHOCTI, @ TAKOXK, SKIIO HEOOXiTHO CTBOPUTH MEBHUHN a0
3MIHHHM, B Tpoleci poOOTH, HampsMOK cBiTia. OJHe MicleBe OCBITICHHS y BUPOOHUYUX
MPUMIIIEHHSAX 3a00pOHEHE.

3a ¢yukyionanvHum npusHavyewHsm TITYYHE OCBITIEHHS TMOAUIAETHCS Ha poboue,
yepeoee, asapiiine, esaKyayiline, OXOPOHHe.

Poboue oceimnenns cTBoproe HEOOX1HI YMOBH JUIsi HOPMAJIbHOI TPYAOBOI AiSUIBHOCTI
JFO/TMHHU.

Yepeose oceimnennss — 3HIKEHUHN PIBEHb OCBITJIEHHS, IO NepedavaeTbest y HepoOounii
yac, pH 1IbOMY BUKOPUCTOBYIOTh YACTHHY CBITHJIbHUKIB 1HIIUX BUAIB OCBITJICHHS.

Asapitine oceimnenns BMUKAETbCS MPU BUMUKaHHI poO04Oro OCBITJIEHHS. CBITHIBHUKH
aBapifHOTO OCBITJIEHHS JKMBISATHCS BiJl aBTOHOMHOIO JDKepesla 1 IMOBUHHI 3a0e3neuyBaTd
OCBITJICHICTh HEe MeHIle 5% BeIMYUHH poOOYOro OCBITJIEHHS, ajleé HE MEHIIe 2 JK Ha poO0YMX
MOBEPXHAX BUPOOHMYUX MPUMIIIEHB 1 HE MEHIIE | JIK Ha TEPUTOPIi MiANPHEMCTBA.

Eesakyayitine oceimnenHss BMHUKAEThCSA U1l €BaKyallii JtOJeW 3 MPUMILIEHHS MiJa 4ac
BUHUKHEHHs HeOe3nekn. BOHO BCTaHOBIIOETHCS Y BHUPOOHUYUX NPUMIMICHHSIX 3 KUIBKICTIO
npamorodynx Outebmie 50, a TakoXk y MPHUMIIMIEHHSX TPOMAJChKUX Ta JONOMIKHUX OyaiBesb
MIPOMHUCIIOBHX ITiIIPUEMCTB, SKIIO B HUX OJJHOYACHO MOXKYTh 3HaXoauTHCs Oimbire 100 9ooBik.
EBakyarriiiHa OCBITJIEHHICTh y IpUMIIEHHAX Mae OyTu 0,5 JK, mo3a npuminieHHsam — 0,2 Jik.

Oxoponne ocgimnenns niependavyacTbcs B3OBXK IPAHUIb TEPUTOPIH, 10 OXOPOHSIOTHCHS,
1 Mae 3abe3neuyBaTu OcBITIEHICTh 0,5 JK.

OcHoeni eumozu 00 6UPOOHUYUO20 OCEIMIEHHA
Jlyi CTBOPEHHS CHPUSTIMBUX YMOB 30pOBOI pOOOTH OCBITIIEHHS POOOYHMX MPHUMIIIEHb
MIOBHHHE 33/I0BOJILHSITH TAKMM YMOBaM:
1. PiBeHb OCBITIIEHOCTI POOOYMX MOBEPXOHb MA€ BIJIMOBIATH TIrl€EHIYHUM HOPMaM JIst
nanoro Buay poooru 3rigno CHull 14179/85;
2. Matotb OyTH 3a0e31edeHi piBHOMIPHICTh Ta 4acoBa CTabiIbHICTD PIBHS OCBITICHOCTI Y
OPUMIIIECHH], BIACYTHICTH PI3KUX KOHTPACTIB MDK OCBITJEHICTIO po0Oo4oi TMOBEpXHI Ta



HaBKOJIMIIIHBOTO TIPOCTOPY, BIICYTHICTh Ha pPOOOUIA MOBEpXHI pI3KUX TiHeH (0co0IMBO
PYXOMHUX);

3. Y nomni 30py npeaMera He MIOBUHHO CTBOPIOBATH CIIITYYOT0 OJMCKY;

4. 1llTyyHe CBiTJO, 10 BUKOPHUCTOBYETHCS HA MiANPUEMCTBAX, 32 CBOIM CIEKTPAILHUM
CKJIaZIOM Ma€ HaOIMKaTUCS 0 PHUPOTHOTO;

5.He crBoproBatn HeOe3meUyHUX Ta IMIKIUIMBUX  (akTopiB  (IIyMm, TEIUIOBI
BUIIPOMIHIOBaHHS, HEOE3IEKy YPaXCHHS CTPYMOM, MOKEXO0- Ta BUOYXOHEOE3MEUHICTh);

6. Byt HagIiHUM, TPOCTUM B EKCILTyaTallii Ta EKOHOMIYHHM.

5. lllym, BiOpamisi, ioHI3yI04i Ta €JIeKTPOMATrHITHI BUIIPOMIHIOBAHHS, K (aKTOpH
BUPOOHUYOI0 cepeoBHUIIA
Ilym sik (pakTOp BUPOOHUYOIO0 cepeaoBHILA
IIym — e Oynp-skuii HeOaKaHWH 3BYK, SIKiH HAHOCHUTH IIKOIY 3J0POB’I0 JIFOJHHH,

3HIDKYE HOro Tpane3aTHICTh, a TAaKOXK MOXE CIPUATH OTPUMAHHIO TPaBMH B HACIIiJOK
3HIDKCHHSI CIPUUHSATTS TONEPEDKYBATBHUX CHTHATIB. 3 ()i3MYHOI TOYKH 30pY — II€ XBWJIBOBI

KOJMBAHHS IPYKHOTO CEPENOBHUINA, 1110 MOLIMPIOTHC 3 MEBHOI MBUAKICTIO B razononiOHii
piakiii abo TBepaiil dasi.

3BYKOBI XBWJIl BHHMKAIOTH IpPU MOPYLIEHHI CTAllIOHAPHOI'O CTAaHy CEpeJOBHIIA B
HACJZIOK BIUIMBY Ha HUX CWJIM 30yIKEHHS U IMOLIMPIOIOYHCH Y HbOMY YTBOPIOIOTH 3BYKOBE
nosie. Jkepenamu IMX TMOPYIIEHh OyTH MEXaHIYHI KOJIMBAHHS KOHCTPYKIIM a0o iX 4dacTuH,
HECTAlllOHapH] SBUIIA B Tra3omoJiOHMX ab0 pIIKUX CEpeJOBHINAaX 3a YacTOTOI 3BYKOBI
KOJIMBaHHS NOJUISIOTHCSA Ha TPH Jiana3oHU: 1H(QPa3ByKOBI 3 4aCTOTOIO KoiuBaHb MeHIie 20 I,
3ByKOB1 (Ti, mo Mu uyemo) — Big 20 I'm mo 20 x['m Ta ynwpTpasBykoBi — Ounbmie 20 xl'm.
[IBunkicte momupeHHs 3ByKoBoi xBuii C (M/C) 3aleXuUTh BiJl BJIACTUBOCTEH cepeqoBHINA 1
HacamIiepes BiJl 1oro rycTuHu.

JIronuHa cnpuiiMae 3ByKH B IIUPOKOMY Jialia30Hi iIHTEHCUBHOCTI (Bl HMXKHBOTO IOpOTa
YyTHOCTI JIO BEPXHBOTO — OOJBOBOTO Iopora). Ajie 3BYKHM PI3HMX 4YacTOT CIPUIMAIOThCA
HeoJIHaKoBO. Hailbinpla 4yTHICTH 3BYKY JIIOJIMHOIO BiOyBaeThes y nianazoHi 800— 4000 I'm.
Haiimenma — B giamazoni 20—100 I'1x.

3a YacoOBMMH XapaKTEPUCTHKaMHU IIyMH TOAUISIOTh Ha TOCTIHHI 1 HEMOCTIiHI.
[TocTiiiHUMU BBaXarOTh IIYMH, Y SKHX PIBEHb 3BYKY IPOTATOM poOOYOro JHS 3MIHIOETHCS HE
Oinpire HiX Ha 5 1BA. HenocTiiiHi mymMH MOAUISIOTHCS Ha MIEPEpUBYACTI, 3 KOJMBAHHAM Yy 4aci,
Ta IMITyJIbCHI.

[Ipamroroui B yMOBax TPHUBAJOr0 IIYMOBOIO BIUIMBY BHUIPOOYIOTH 3HIDKEHHS HaMm'sTi,
3araMOpPOYEHHS, MbIJBUILEHY CTOMIIIOBAHICTh, APATIBIUBICTD 1 iH. J[0 00'€KTHBHUX CUMITOMIB
IIYMOBOT XBOPOOM BIIHOCATHCS: 3HMIKEHHS CIYXOBOI UyTIMBOCTI, 3MiHa (DYHKIIIH TpaBlIeHHS,
IO BHPAXKAETHCA B TOPYIIEHHI KHCIOTHO-TY)KHOTO OallaHCy y IUTYHKY, CEepIeBO-CYIMHHA
HEJOCTaTHICTh, HEHPOIHJIOKPIHOBOrO po3naj. BinMivaioTbes MNOpYLIEHHS 30pOBOrO Ta 'y
BecTUOYJSIpHOMY amapari. BcTaHoBi€HO, 10 3arajibHa 3aXBOPIOBAHICTh POOOYMX TyUYHHUX
BUpoOHUNTB Bulle Ha 10-15%. Taki 3pymieHHss B poOOTiI psAay OpraHiB i CHCTEM OpraHizMmy
JIOJMHU MOXYTh BUKJIMKATH HETaTHBHI 3MiHU B €MOIIIITHOMY CTaHIi JIFOJWHU, SKICTh 1 Oe3meka
fioro mparii.



[Ilym 3aBakae BINMOYMHKY JIIOJUHM, 3HDKYE HOTO Mpane3JaTHICTh OCOOIMBO TpU
PO3yMOBOI MISUTBHOCTI, TNMEPENIKOIKAE CIPUHUHATTIO 3BYKOBHX 1H(OpMaliHUX CHTHAJIB, IO
MOKE CIpPHSITH TOSABI TpaBMa HeOE3MeYHMM CcUTyalisiM. B oOKkpeMHX BHIagkax 3HUKEHHS
MPOIYKTUBHOCTI IpalLli Moske nepeBuiryBatu 20%.

TakuM YUHOM, 3MEHIIEHHS pIBHA IIyMYy JO JOMYCTUMHX BEJIWYMH 1 MOJIMIICHHS
IIYMOBOTO KJIIMaTy B IUIOMY — OJIMH 13 HAWBAXJIMBIIIMX 3aX0JiB 03/I0OPOBJICHHS YMOB Ipalli Ta
OXOPOHHM HaBKOJIMIIHLOTO CEPENOBUINA, 1 SKUA Mae BaXJIHBE COIIaJbHE U EKOHOMIiuHE
3HAYCHHS.

Hopmyseanna ma eumiproganus uwiymie

[kipmBicTe 1mymMy SK (akropa BHUPOOHHYOrO0 CEpPEOBHINA 1 CEpEeOBHINA
KUTTEISITBHOCT] JIFOJMHU TPUBOAMWTH J0 HEOOXIAHOCTI oOMexyBaTu Horo piBHi. CaHiTapHO-
ririeHiYHEe HOPMYBaHHS IIyMiB 3[IHCHIOETHCS, B OCHOBHOMY, JABOMa CIOCOOAMH — METOAOM
TPaHUYHUX CHEKTPIiB 1 METOAOM PiBHS 3BYKY.

Memoo epanuunux cnekmpis, sIKUi 3aCTOCOBYIOTH JJIsl HOPMYBAHHSI IIOCTIHHOTO IIyMY,
nepenbavyae OOMEXEHHS pIBHIB 3BYKOBOTO THCKY B OKTaBHHX CMyrax 13 cepenHiMu
reoMerpuuHUMU dactoramu 31,5; 63; 125; 250; 500; 1000; 2000; 4000 i 8000 I't. CykymHicTh
[IUX TPAHUYHUX OKTAaBHUX PIBHIB HA3UBAIOTh TPAHUYHUM CIICKTPOM.

Memoo pisnieé 36yKy 3aCTOCOBYIOTH JJII OPIEHTOBHIN TITi€HIYHUN OIIHKH TOCTIHHOTO
IIyMy Ta BHU3HAUEHHS HEMOCTIHHOrO IIyMy, HAllPUKJIaJ, 30BHIINIHBOTO IIyMY TPAHCIOPTHUX
3ac001B, MICHKOTO IITyMY.

3axucm 8i0 wiymis

3axucT BiJ IIyMy IOBHMHHE 3IMCHIOBATHCS pO3pOOKOI0 IIyMy O€3MeYHOI TEeXHIKH,
BUKOPHUCTAHHSIM METOMIB Ta 3aC00IB KOJIEKTUBHOTO 3aXHCTy Ta 3aco0aMu 1HAMBITYaJbHOTO
3axXHCTY.

[TutanHs 60POTHOM 3 LIyMOM CJIiJI TOYMHATH BUPIIIYBATH 1€ MPU MIPOEKTYBaHHI MIIPUEMCTBA,
pobouoro Micis, ycTaTkyBaHHs. JlJIS 1IbOTO BUKOPUCTOBYIOTHCS Op2aMizayilini, mexHiyHi ma

MEOUUHO-NPOPIIAKMUYHI 3aX00U.
Jlo opranizauiiHuX 3axo0JiB BIJHOCATHCSA palliOHAIbHE PO3TAIIyBaHHS BUPOOHHYUX

JUISHOK, YCTaTKyBaHHS Ta poOOYUX MICLb, OCTIHHUNA KOHTPOJb PEXUMY Mpalli 1 BIIMNOYMHKY
IpaliBHUKIB, OOMEKEHHs 3aCTOCYBaHHs 00JIa/IHAaHHS Ta BUKOPUCTAHHS POOOYMX MICIb, 110 HE
BIJINOB1/Ial0Th CaHITAPHO-TIT1IEHIYHUM BUMOTAM.

TexHiuHi 3axoaM AaOTh 3MOTYy 3HAUYHO 3MEHUIMTH BIUIMB LIYMy Ha MpPAaliBHUKIB 1
MOJISIOTHCA Ha 3aX0[ll, 110 BUKOPUCTOBYIOTHCS: B JKEpedl BUHUKHEHHS (KOHCTPYKTHBHI Ta
TEXHOJIOTI4HI), Ha IUIAXY PO3MOBCIOKEHHS (3BYKOI30JISIMIs, 3BYKONOITIMHAHHS, TIYIIHUKU
HIyMy, 3BYKOI3OJSILiMHI YKPHUTTS), B 30HI CHOPUHAHATTS (3ac00M  KOJIGKTUBHOTO Ta
1HMBIyaTIbHOTO 3aXUCTY).

BiOpanist ik YHHHMK BUPOOHUYOI0 CePeqOBHUIIA

BiOpartis - e MexaHiYH1 KOJIMBAHHS MPYXKHUX TiJd a00 KOJUBAIbHI PyXH MEXaHIYHUX
cucreM. J{ns mroawHM BiOpallis € BHJAOM MEXaHIYHOTO BIUIMBY, SIKHA Ma€ HETATUBHI HACTIIAKA
JUISL OpTaHi3My.

[IpuumHOIO TOSIBM BIOparii € HEBPIBHOBXEHI CHJIM Ta YJapHI MPOLECH B JIIOYUX
MeXaHi3Max.



3a cnocoboM mepeaadl Ha TIA0 JIIOAWHUA DPO3PIZHAIOTH 3arajbHy Ta JOKAIBLHY (MICLEBY)

BiOpartito. 3arayjibHa BiOpalisi Ta, IO BUKIMKAE KOJMBAHHS BCHhOTO OpraHi3My, a MicIleBa
(JloxasbHAa) — BTATYE B KOJUBAJIBHI PYXH JIMIIE OKPEMI YACTUHU Tija (PyKH, HOTH).

JlokanpHa BiOpariisi, MmO i€ Ha PYKH JIIOJWHH, YTBOPIOETHCSA OararbmMa pyYHUMH
MalllMHAMH Ta MEXaHi30BaHUM I1HCTPYMEHTOM, MpH KEepyBaHHI 3aco0amMH TpPaHCIOPTY Ta
MalluHaMH, Ipu OyiBETbHUX Ta MOHTaKHUX POOOTAX.

3aranpHy BiOpallifo 3a JDKEPEJIOM BUHUKHEHHS MOUISIOTh HA TaKi KaTeropii:

Kamezopia 1 — mpancnopmmua gibpayis, sika Ji€ Ha JIOJUHY Ha POOOYMX MICISAX

CaMOXITHUX Ta MPHUYIMHUX MAIINH, TPAHCHOPTHUX 3aco0iB MiJ Yac pyXy MO MiCIEBOCTI,
arpodoHax i moporax (B TOMY YHCII IIPH X OyAIBHUIITBI).

Kamecopin 2 — mpancnopmuno-mexnonoeiuna eiopayis, sixka Jii€ Ha JIOJAUHY HA poOOYnX
MICIIX MAlllMH 3 OOMEKEHOI0 PYXJIUBICTIO Ta TaKuX, IO PYXarOThCS TUIBKU IO CHEIiaJbHO
HiATOTOBJICHUM MOBEPXHSAM BUPOOHUYUX MPHUMIILICHb, IPOMUCIOBUX MaiJIaHUYMKIB Ta TIPHUYHX

BUPOOOK.

Jlo  mkepen  TpaHcmopTHOi  BiOpamii  BiZHOCSATH,  HANpPUKIAA,  TPAKTOPH
CUTBCHKOTOCTIONAPCHKI Ta MPOMHMCIIOBI, CAMOXIHI CITbCHKOTOCIONAPChKI MAITUHU; aBTOMOOLII
BaHTXXHI (B TOMY WYHCII TATayi, CKpemepu, rpeiaepu, KOTKM Ta iH.); CHirompuOupadi,
CaMOXIiTHUH TPHUYOIIAXTHUN PEHKOBHIA TPAHCIIOPT.

J1o oKepel TpaHCIIOPTHO-TEXHOJIOTIYHOT BIOpallii BIIHOCATh, HAIIPHUKJIAA, €KCKaBaTopH (B
TOMY 4HCIi POTOpHi), KpaHU MPOMHCIOBI Ta OyAiBeNbHI, MAIIMHU ISl 3aBaHTA>KEHHS
MapTEHIBCbKUX Meueil (3aBaloyHi), TipHUY1 KOMOaiHHU, caMOXiJHI OYpHIIbHI KapeTKH, MUISXOB1
MallliHH1, O€TOHOYKJIaAayi, TPAHCIOPT BUPOOHUUYMX HMPUMIIIEHb.

Kameeopia 3 — mexnonociuna eibpauis, sixka Al€ Ha JIOAUHY Ha pPOOOYMX MICLSAX

CTaI[lOHapHUX MAIIMH YU NEepeAaeThcsl Ha poOoUl Miclid, K1 HE MalOTh JPKepel BiOpatii.

Jlo mxepen TEXHOJOTIYHOI BiOpalii BIJHOCATHCSA, HANPUKIIAA, BEpPCTaTH Ta METajo-
JepeBOOOpOOHEe, TPECYBATbHO-KOBAJIbCbKE OOJaJHAHHS, JIMBapHI MAallWHHU, EJIEeKTPUYHI
MallliHU, OKPEMI CTalllOHApHI E€JIEeKTPUYHI YCTAHOBKHM, HACOCHI arperatd Ta BEHTHJISATODPH,
oOmagHaHHA i OypiHHS CBep/UIOBUMH, OypoBI BepcTaTH, MAalIMHUA JJs TBAapUHHUIITBA,
OUMILEHHS Ta COPTYBaHHSA 3epHa (y TOMY YHCII CyLIapHi), OOJIaAHAHHS TPOMHUCIIOBOCTI
OyamarepiaiiB (KpiM O€TOHOYKJIa/1auiB), YCTAHOBKHM XIMIYHOI Ta Ha()TOXIMIUHOI IPOMMCIOBOCTI
1T. 1H.

3a_ooicepenom SUHUKHEHHS NOKANbHY 6i0payilo nodilsioms HA_Mmakxy, wo nepeoacmucs

8i0:

- pYYHHX MallMH abo pPYyYHOIO MEXaHI30BaHOI'O I1HCTPYMEHTY, OpraHiB KepyBaHHS
MalllMHaAMH Ta YCTaTKyBaHHIM;

- PyYHHMX IHCTPYMEHTIB 0e3 JBUTYHIB (HaIlpUKIIaJ, PUXTYBaJbHI MOJOTKH) Ta JeTajei,
K1 00pOOITIOIOTHCS.

Bnaue eiopauii na 1roouny

Brnnu BiOpanii Ha JIOAMHY 3alIeXKUTh BiJl i1 CHEKTPaJbHOTO CKIIAAy, HANpsMKYy [ii,
MPUKIIAJIEHHS, TPUBAJIOCTI BIUIMBY, a TaKOX BiJ 1HIUBIIyalbHUX ocoOnuBocTel monuuu. [lpu
BIUIMBI Ha JIIOJJUHY 3O0BHINIHIX KOJWBaHb (XHTaBWIl, CTPYyCiB, BiOpamii) BimOyBaeTbcs iXHS
B33a€MO/IiS 3 BHYTPIIIHIMH XBHJIbOBUMHU IPOLIECAMU, BUHUKHEHHS PE3OHAHCHUX AGULY.

XapakTepHUMHU pHCaMHU HIKiAJUBOTO BIUIUBY BiOpamii Ha JIOAMHY € MOXIIUBI 3MIHHM Yy
(yHKLIOHATBFHOMY CTaHi: MiJBHUILIEHA BTOMA, 30UIBIIEHHSI Yacy MOTOPHOI peakiiii, mopyIeHHs
BECTUOYJISIPHOI peaKilii.



VY pe3ynbTati BIUIMBY BiOpamii BUHUKAIOTh HEPBOBO-CYAMHHI PO3JIaJH, ypakeHHs KiCTKOBO-
CyrJ00HOI 1 IHITUX CHCTEM OpraHi3My. Bil3Ha4aroThCs, HAPUKIIAA, 3MiHU (DYHKIIIT IIUTOBHUIHOT
3aJI03M, CEYOCTATEBOI CHCTEMH, IUTYHKOBO-KHUIIKOBOTO TPakTy. Tak, METW4YHI JOCIIKCHHS
MoKa3aJik , 110 y TMpaIlol4uX B ymoBax BiOpariii BiOyBarOThCS 3HA4YHI 3MIHM KiCTKOBO-
CyrJI00HOI CHUCTEeMH, SIKI BUPaKAIOTHCA y (YHKIIOHAJIBHHIA TepeOy0BI KICTKOBOI TKaHWHH,
pETiOHaTBHOMY OCTEONOpPO3i, KHCTOMOAIOHMX YTBOPEHHSX Y KICTKaX, XPOHIYHUX IEpeoMax.
BimzHavaeTncst, 110 TEpMiHM BUHMKHEHb 3MiH y KICTKax y HpaliBHUKIB BiOpamiitHux npodecii
KOJIMBAETHCA B MeXax BiJ 6—8 wmicsmiB 10 2—5 pokiB. Llell mmpokuil KOMIUIEKC MaTOIOTTYHUX
BIIXWJICHb, BUKJIMKAaHWH BIUIMBOM BiOpamii Ha OpraHisM JIOIWHH, KEanipiKyemvcsa K

6i6p03ax€opl06aHHﬂ.

Memoou 3axucmy 6i0 giopayiii
3axonu, IIOAO 3axHUCTy BiA nii BiOpawii MNOAUIAIOTh HA mMeXHIiYHi, OpeaHizayitini ma
JKysanvho-npoginakmuyni. TakoXk BOHM MOXYTh OyTH pO3MOAUICHI SK KOJIGKTHBHI Ta
IHIUBITyaTbHi.
Ho mexniunux 3axo0is 8ionocamy.
- 3HWKEHHs BiOpamii B okepeni 11 BUHUKHEHHS (BUOIp Ha cragii MpPOEKTYBaHHS

KIHEMAaTHYHUX 1 TEXHOJIOTIYHUX CXeM, SKi 3HIKYIOTh JUHAMIYHI HABAaHTAXCHHS B
YCTaTKyBaHHI);
- 3HIDKEHHS 1040l BiOpamii Ha HUISIXY PO3MOBCIOJKEHHS BiJ JDKepeida BUHUKHEHHS
(BiOpormoriMHaHHS, BIOpOTaciHHSA, BIOPOI30JIAIIis) ;
Jlo opeanizayiinux 3ax00ie 6i0HOCAMDb.

- OpraHizaliiiHo-TeXHIYHI (CBO€YaCHM pPEMOHT Ta OOCIYroBaHHsS OOJIaJHAHHS 3a
TEXHOJIOTIYHUM PErjaMeHTOM, KOHTpOJIb BiOpallii, TuCTaHIliiiHe KepyBaHHS BIOpOHEOe3NeUHUM
00JIaTHAHHSM);

- oprasizaiiiiHe — pEeXUMHI (peXUM Ipalll Ta BIANOYMHKY, 3a00pOHY 3aJly4E€HHS 0
BiOpariitHux poOiT ocid6 Monoamux 18 pokis, TOIIO);

Jlo nikyBanbHO-IPO(ITAKTUYHUX 3aXO0/11B BITHOCATHCS:
- MEIUYHUH OIS
- TiKyBaJIbHI npoueaypu ((Ppiziosaoriuni npouesypH, BiTaMiHO- Ta GiToTeparmis).

EnexkTpoMaruiTHi BUNpoMiHIOBaHHS

EJleKTpOMarHiTHe BHIIPOMIHIOBAHHS — B3a€MO3BSI3aHI KONMBaHHA enekTpuunoro (E) i
marHiTHoro (B) momiB, 1o yTBOpIOIOTH enekTpomarHiTHe mone. PosnoscrokenHs E.B.
3MIHCHIOETBCSA 32 JIOTIOMOTOIO0 €JIEKTPOMAarHiTHUX XBWJb. E.B. mpezacraBise co0OK0 MOTIK
($OTOHIB, SIKMI TUTBKU MPU BENMUKIN iX (POTOHIB) KIJIBKOCTI MOXKHA PO3IJIAJATH K HETlepepBHUI
npoiiec.

Po3pizHsitoTh BUMyIIeHI (IiJ BILUTMBOM 30BHINIHIX JKEpeN) 1 BIACHI €JIeKTPOMAarHiTHi
KonuBaHHiI. B HeoOMexxeHOMYy mpocTopi abo B cHCTeMax 3 BTpaTaMu €HEprii MOXIJIHBI
€JIEKTPOMAarHiTHI KOJMBaHHS 3 HENEPEPBHUM CHEKTpOoM dacToT. [IpocTopoBo 0OMeExeH1 cucTeMu
MarTh JUCKPETHUH CIHEKTP YacTOT MPUYOMY KOXKHIM YacTOTi BIJIMOBiIae OoaWH ab0 KiJIbKa
HE3JIC)KHUX THUIIB KOJUBAaHHB (MOJ).

Bionoriuna nis EMB 3anexuTh Bii 4aCTOTH Ta IHTEHCUBHOCTI BUIIPOMIHIOBAHHS, TPUBAIOCTI
Ta YMOB OINPOMIHIOBaHHS. PO3pi3HAIOTH TepMiuHy (TEIUIOBY) Ail0 Ta Mopdonoriyni u
(GYHKITIOHATBHI 3MIHHU.



Bunomum nposisom nii EMB Ha oprani3m IIOJMHU € HarpiBaHHs TKaHUH Ta OPraHiB, IO
OpU3BOAATH JIO0 iX 3MIH Ta TMOUIKO/JKEHb. TeroBa Misl XapaKTepU3yeTbCA 3arajbHUM
MiJBUIICHHSIM TEMIIepaTypu Tija a0o0 JOKaJdi30BaHMM HarpiBaHHsSM TKaHMH. HarpiBaHHs
0COOJIMBO HEOE3MEYHO I OpraHiB 13 CJIA0KOI TEPMOpPEryJslieo (MO30K, OdYi, OpraHu
KHIIIKOBOTO Ta cedocTareBoro Tpakty). EMB i3 noBxunow XxBumi 1-20 cM MIKiIIUBO Ji€ Ha 0i,
BUKIIMKAIOYX KaTapakTy (MOMYTHIHHS KPHILITAIHKA), TOOTO BTPATy 30py.

Mopgonoeiuni 3minu — 11e 3MiHM OyJ0Ba Ta 30BHILIIHHOIO BUIJIALY TKAaHWH 1 OpPTaHiB Tija
JTOAUHU  (OMIKM, OMEPTBIHHSA, KpPOBOBWJIMBH, 3MIHM CTPYKTypd KIITHH Ta iH). BoHH
CIOCTEpIraloThesl y TKAaHMHAX NMepudepuyHoi Ta HEHTPaTbHOI HEPBOBOI CHCTEMH Ta CEpIEBO-
CYyJIMHHIN CHCTEMi, 3yMOBIIIOIOUN TOPYIICHHS PETYJISITOPHUX (DYHKIIIH Ta HEPBOBUX 3B’S3KIB B
opraHizmi ab0o 3MiHY CTPYKTYpH CaMHX KJITHH, 3HW)KEHHS KpPOB’SHOTO THCKY (TIITOTOHIsN),
YHOBUIbHEHHSI PUTMY CKOpOUYEHHS ceplis (Opaaukapaisi) Ta iH.

QyuKkyionanvbui 3MiHU TIPOSIBISIOTHCS y BUIUIANl TOJIOBHOTO OOJIO, MOPYIICHHS CHY,
MiJBUIICHOTO CTOMJICHHS, JIPATiBJIMBOCTI, MITJIMBOCTI, BHITAJIAHHS BOJOCCS, OOJICH y IIISHII
CepIIst, 3HIKEHHS CTaTeBOI MOTEHIIIT Ta 1H.

KinpKiCHO BIJIMB €IEKTPOMArHITHOTO TOJISI HA JIFOAUHY OI[IHIOETHCS BEIMYMHOIO MOTJIMHYTOT
ii TIOM enekTpoMariTHoi ereprii, W, B, abo muTomMoi eHeprii, mo morimHaeTbest Wi, BT/kr.
Hanpuknax, st OWIHKM 1MOBIpHOI [ii €JIEKTPOMArHiTHOTO IOl Bix pagiorenedoHiB
BU3HAYAIOTh MOTYKHICTh €EKTPOMArHiTHUX MOJIB, IO MOTJIMHAETHCS HA OAMH KUIOTpaM MO3KY
— mapamerp SAR (Specific Absorbing Rate). Haiikpami momem pamiotenedoHiB MarOTh
3HaueHHsa SAR 0,2 BT/kr 1 Hrku4e.

Ocnoeni 3ax00u 3axucmy ¢i0 EMB — 11e 3aX1CT 4acOM, 3aXUCT BIICTAaHHIO, EKPaHyBaHHS

JUKepes BUIIPOMIHIOBaHHSI, 3MEHIIIEHHSI BUIIPOMIHIOBAHHSI B CAaMOMY JIPKEpeJi BUIPOMIHIOBAHHS,
BU/IUICHHSI 30H BUIIPOMIHIOBaHHsI, €EKpaHyBaHHs poO0YMX MicCIlb, 3acTocyBaHHs 313.

3axuct yacoM mependadac oOMEKEHHsI 4yacy mepeOyBaHHS JIIOAUHU B PoOOUiil 30HI 1
3aCTOCOBYETHCS, KOJIM HEMA€E MOKJIUBOCTI 3HHM3UTH IHTEHCHUBHICTH BHUIIPOMIHIOBaHHS 0
JIOITyCTUMUX 3HAYEHb.

3axuCcT BiJICTAaHHIO 3aCTOCOBYETHCS Y TOMY BHUIAJIKY, SKIIO HEMOXIUBO ocnabutu EMB
IHIIMMU MipaMH, B TOMY YHCII 1 3aXHMCTOM YacoM. Y IbOMY BHUIAJKy 3BEpPTAIOTHCS [0
301IbIIEHHS BiICTaHI MDK BHMIIPOMIHIOBadeM 1 MepcoHalioM. Binctanb, BiANOBiJHA I'PaHUYHO
JOTYCTUMIN 1HTEHCUBHOCTI BHIIPOMIHIOBaHHS, BH3HAYA€ThCA PO3PAXyHKOM (pO3paxyHKU
IHTEHCUBHOCTI BUIIPOMIHIOBAHHS ) 1 IEPEBIPAETHCS BUMIPIOBAHHSIM.

3MEHILIEHHSI MOTYXHOCTI BMIIPOMIHIOBAaHHS Yy CamMOMy JDKEpesl BUIIPOMIHIOBAHHS
JOCATAETHCSI 32 PAXyHOK 3aCTOCYBAaHHS CHELIaJIbHUX MPUCTPOIB: MOMVIMHAYIB TOTY>KHOCTI,
€KBIBAJICHTIB AaHTEH, aTE€HIOATOPIB, CHPSIMOBAHMX BiAralyJKyBadiB, MOJIUIBHUKIB MOTYXHOCTI,
XBWJICHIPOBIAHUX MOCIa0II0BayiB, OPOH30BHUX MPOKIAI0K MIXK (praHIsIMu, JpocerabHUX (praHiiB
1T. 1.

Buninenns 30H BunpomintoBaHHs. [ KokHOT yCcTaHOBKH, 1110 Bunpominioe EMII Buie
IPAaHUYHO JIOMYCTMMHUX 3HA4€Hb, NOBHMHHI BHIUIATUCS 30HM, y KOTPUX IHTEHCHBHICTh
BUITPOMIHIOBaHHS MIEPEBUIILYE HOPMHU.

Ionizyroui BUnpoMiHiOBaHHS

IoHi3yloue BHUNPOMIHIOBAHHS — BHIIPOMIHIOBAaHHS, B3a€MOJiSl SKOTO 3 CEpEJAOBHUILEM

NPU3BOJUTH 10 YTBOPEHHS B OCTaHHBOMY EJIEKTPUYHHMX 3apsijiiB DPI3HUX 3HAKIB, TOOTO 10
10HI3aI1ii I[LOTO CepeIOBUIIIA.



OCHOBHUMH XapaKTepUCTUKaMU JUIst Jokepen IB e: pamioakTHBHICTB, yac HamiBpo3Mmany,
EHEepTisl BUIPOMIHIOBaHb, TNIMOWHA MPOHUKHEHHsI, 10HI3ytoua 31i0HicTh. [l ominku nmii IB
BUKOPUCTOBYIOTb IOHSATTS 103, IOTY)XHICTh 103, TKAHUHHMHA 3BaXKyrouuil akrop, uac
HaIliBBUBEJICHHS 3 OpraHi3My TOIIIO.

PanmioaktuBHICTE (A) — caMOBUIbHE MEPETBOPECHHS (pO3IMaj) aTOMHHX SJEp ICSIKUX
XIMIYHUX €JIeMeHTiB (ypaHy, TOPito, palilo Ta iH.), [0 IPUBOAUTH JI0 3MIHU IXHBOTO aTOMHOTO
HOMEpa 1 MacoBOro uymcia. Taki €IEeMEHTH Ha3MBAIOTHCS PaliOaKTMBHUMHU. Y pPE3yibTaTi ix
po3maay yTBOPIOIOTBCS Pi3HI YacTKM ab0 ENeKTPOMAarHiTHE BUIPOMIHIOBAHHS SIKE 37aTHE
10HI3yBaTH CEPEOBHUIIIC.

VY pe3ynbTari pajioOaKTUBHHX INEPETBOPEHb BHUHHUKAIOTH Pi3HI YacTku — o (aynbda), B
(6bera), n (meiitpoHu ), ¢oronu — 7y (rama), R (peHTreHiBCchbKi) Ta 1iH., SAKI MalwTh pi3HI
EHEepreTHYHI MapaMeTpH 1 3AaTHICTh 10HI3yBaTH CEPEIOBUIIIE.

O-BUIIPOMIHIOBaHHS — IOTIK MO3UTHUBHO 3aps/DKEHUX YacTOK (Sep aTOMIB Telio), IO
YTBOPIOIOTHCS TIPH po3maji sijep abo mpu sAepHUX peakiisix. BoHH MaloTh BENHKY 10HI3yIOUy
Ji10, ajie Mayry MPOHUKAIOYY 3J1aTHICTb.

B-BUNPOMIHIOBaHHS — TIOTIK HETaTHBHO 3aps/DKCHUX YacTOK (€JIEKTPOHIB) abo
MO3UTHUBHUX (TTO3UTPOHIB), IIO YTBOPIOIOTHCA TPU pO3MaIi sijep abo0 HECTIMKUX YacTOK.
loHi3yroua 37aTHICTh -4aCTOK Ha JIBA TOPSIKKA HIDKYE 0-4ACTOK.

Y-BUIPOMIHIOBAHHSI € KOPOTKOXBUJIbOBE €JIEKTPOMArHiTHE BUIIPOMIHIOBaHHS ((OTOHHE
BUIIPOMiHIOBaHHA). BOHO Mae Miclie pu 3MiHAaX €HEpreTUYHOro CTaHy aTOMHHUX siZiep, a TaKOX
IpU AACPHUX MEPETBOPEHHSAX.

PenTtreniBcbke ~ BUIIPOMIHIOBAaHHS  II€é  TaKOX  €JlEeKTpoMmarHiTHe  ((QOTOHHE)
BUIIPOMIHIOBAHHS, SIKE YTBOPIOETHCS TPU 3MiHAX €HEPTETHYHOTO CTaHYy €JIEKTPOHHUX 00OJIOHOK
aToMa (3ynuHIi a0o raibMyBaHHI €JIEKTPOHIB BEIMKUX IIBUIKOCTEN). 'aMMa Ta peHTreHiBChbKI
BUIIPOMIHIOBaHHS MalOTh
HEBEJIMKY 10HI3YIOUY [0, ajie Ay’e BEJINKY IPOHUKAIOUY 31aTHICTb.

MexaHi3M B3aeMOii BUIPOMIHIOBaHHS 3 PEUYOBHMHOIO 3aJIEXKHUTh BiJ BJIACTUBOCTEH
CepeloBUINa, BULy Ta €HEprii BUIIPOMIHIOBAHHS.

BuBueHHs 111 BUIPOMIHIOBaHHS Ha OPTaHi3M JIIOJUHHY BU3HAYMIIO HACTYIHI OCOOIUBOCTI:

 nis IB Ha oprani3aM HeBiAUyTHA JIOAMHOK. Y IIOJEH BIACYTHIN OpraH mO4yTTs, IO
crpuiiMae 10HI3yIOYl BUIIPOMIHIOBaHHS. ToMy JIOJMHA MOXE NPOKOBTHYTH YU BIUXHYTH
palioaKTUBHY PEYOBHHY 0€3 YCAKUX NMEPBUHHUX BIMYYTTIB. JIO3MMETpPUYHI MPHIAIU € K Ou
JI0JTATKOBUM OpPraHOM MOYYTTIB, IPU3HAYEHUM Ui COpUUHATTA [B;

* BHCOKa €(EeKTHUBHICTh IOIIMHEHOI eHeprii. Mayia KUIbKICTh MOTJIMHEHOI eHeprii
BUIIPOMIHIOBaHHS MO>KE€ BUKJIMKATH IITMOOKI 010JI0T14H1 3MIHU B OpraHi3Mmi,

* pi3HI OpraHM >XHMBOI'O OpPraHi3My MalOTh CBOIO YyTJIMBICTh A0 onpoMiHeHHs. [Ipu
moaeHHoMy BrutuBi 1034 0,002—0,005 I'p Bke HAacTarOTh 3MIHU B KPOBI;

* HasABHICTh NPUXOBAHOIO YM 1HKYyOaliifHOTrO mepiogy MposBY /il 10HI3yHOUOro
BUNIpOMiHIOBaHHA. Lleff mepiox YacTo Ha3WMBAIOTh MEPIOJOM yAABAHOIO OJaronoayyys.
TpuBanicTs 10ro CKOPOUyETHCS 31 30UIBIIEHHSM J03H;

* JlisT MaJIMX JT03 MOXeE ITJICYMOBYBaTHCS 4M HakormudyBaTHcs. Lleit egexT Ha3uBaeThCs
KYMYJISITIEIO;

* BIUIMB ONPOMIHIOBAHHS MOYKE€ TPOSIBIISTHCS OE3MOCEPEIHhO HA KUBOMY OpraHi3mi y
BUTJISII MUTTEBUX YpaXXeHb (COMATUYHHUN e(eKT), uepe3 ACsIKUI Jac y BUTIIAII pi3HOMaHITHHX
3aXBOPIOBaHb (COMATHYHO-CTOXACTUYHHIA €(eKT), a TaKoK Ha HOro MOTOMCTBI (T€HETUYHHI

edekr);



* HE KOKEH OpraHi3M y IIJIOMY OJHAaKOBO pearye Ha ONPOMiHEHHS.

[oHi3yroue BUNPOMIHIOBAHHS, BIUIMBAIOYM HA JKUBUH OpraHi3M, BHUKIHKAE B HBOMY
JIAQHITIOT 3BOPOTHHMX 1 HE3BOPOTHHMX 3MiH, IO MPHU3BOAATH O THUX YW I1HIIMX O10JIOTTYHHX
HACJIAKIB, 3aJ€KHO Bl BHJY, PIBHS ONPOMIHEHHS, dYacy Jii, poO3Mipy IIOBEpXHI, sKa
OIIPOMIHIOETHCSI, TA BIACTUBOCTEH OpraHizMy

3axucm i) ioHi3yIOUUX GUNPOMIHIO8AHL MOXE 3JIACHIOBATHCH IIJISXOM BHUKOPHCTAHHS

HACTYITHUX NMPUHIIHUIIIB!

- BUKOPUCTAHHA JDKEPEd 3 MIHIMAJIBHUM BHUIIPOMIHIOBAaHHSIM LUIIXOM IEpeXoay Ha MEHII
aKTUBHI JDKepela, 3SMeHIIeHHS KUTbKOCTI 130TONa;

- CKOpOUYEHHs yacy poOOTH 3 JPKEPEJIOM 10HI3YI0YOIr0 BUIIPOMIHIOBAHHS;

- BiazmajaeHHs poOOYOro MicIs BiJl JpKepera 10HI3yI0Uoro BUIIPOMiIHIOBAHHS;

- eKpaHyBaHHsI JDKepesia 10HI3yr040ro BUIIPOMIHIOBaHH.

Expanu mMoxxyTh OyTu mepecyBHiI abo cCTalliOHAapHI, MPU3HAYEHI AJIs MOTJIWHAHHS abo
nocaa0JIeHHs 10HI3YI0YOTr0 BUMIPOMiHIOBaHHA. ExpaHaMu MOXyTh OyTH CTIHKH KOHTCHHEpIB s
NepeBe3eHHs Pa/li0aKTHBHUX 130TOIIIB, CTIHKH CeH(iB 1y 1X 30epiranHs

Anbda-4acTHHKN E€KPaHyIOThCS IApOM TMOBITPS TOBIIMHOIO NEKiTbKa CAHTUMETPIB,
IapoM CKJIa TOBIIMHOIO JeKibKa MimiMerpiB. OpHak, mpamoouu 3 anbha-aKTHBHUMHA
130TONamMu, HEOOX1HO TaKOXK 3aXHUINATHCH 1 Big OeTa- a0o raMMa-BUIPOMIHIOBAHHSI.

3 METOI0 3aXMCTy BiJl OeTa-BUIPOMIHIOBAHHS BUKOPUCTOBYIOThCS MaTepiajid 3 Malloro
aTOMHOIO Macoro. JlJ1s bOro BUKOPUCTOBYIOTh KOMOIHOBaHI €KpaHH, Y KOTPUX 3 OOKY JKeperna
PO3TAIIOBY€ETHCS MaTepiayl 3 MajoOl aTOMHOK MAacOl TOBIIMHOIO, IO JOPIBHIOE JIOBXKHHI
npo0Oiry 6eTa-4acTMHOK, a 332 HUIM — 3 BEJIMKOIO Macolo.

3 METOI0 3aXHCTy BiJ PEHTTE€HIBCHKOTO Ta raMMa-BUIIPOMIHIOBAHHS 3aCTOCOBYIOTHCS
MaTepiaiu 3 BEJTUKOI aTOMHOIO Macol0 Ta 3 BUCOKOIO HIUIBHICTIO (CBUHEIIb, BOJIb(pam).



