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BCTYII

Hapuanbna aucummiina «OxopoHa mpari Tta uuBUibHUM 3axuct» (OII 1[3).— 1e
IHTErpoOBaHa HaBuajbHA JUCUUIUIIHA, SIKa BUBYAE 3arajbHl 3aKOHOMIPHOCTI BUHMKHEHHS
MOTEHIIITHNX HeOe3NeK, iX BIaCTUBOCTI, MUTAHHA MOHITOPUHIY W aHaJ3y PU3HMKIB, OCHOBU
CaHITapHO-TINE€HIYHUX YMOB Ipalll Ta METOIU MpOo(]UIaKTUKU MpOodeciiiHUX 3aXBOPIOBAHb,
3arpos3u, 10 BeAYTh JO0 HAJA3BHYAMHHUX CHUTYyaIlil, XapakTep iX mposBiB 1 Jii Ha Jrojel Ta
00’€KTH €KOHOMIKH, CIIOCOOM Ta 3acO0M IUBLIBHOTO 3aXUCTy HACEJEHHS 1 TepUTOpid mpu
BUHUKHCHHI HAJ3BHUYalfHOT CHUTYyaIlii, MUATaHHS OCOOHMCTOI Ta KOJEKTHUBHOI OC3MEeKH B
MOBCSKACHHUX YMOBAaX Ta ITiJl Yac HaI3BHYAWHUX CUTYaIlliil 1 BOEHHOTO CTaHy, MPUHIIAITHA
HaJaHHS TIEPINOT TOTIKAPChKOT JTOMTOMOTH.

OcobnuBa yBara TPHUAUIIETHCS MHUTAHHAM (Gi3ionoriyHoi Oe3neku B CKIAIHIN
cuctemi "JIFOIMHA-TEXHIKA-CEpeIOBUIIE", MO OUTBII MOBHO, HA HAII TOTJIS, BiAMOBiIae
METOJIOJIOTiT CHCTEMHOTO MiIX0oay mpu (opmyBaHHI 6asucHuX 3HaHb y ramysi "OIIL3" y
3mo0yBadiB BHIOi OCBiTH. Haa3BuyailHO BakIMBE 3HAYEHHS Ma€ TaKOX IPYHTOBHA
MirOTOBKa MaiOyTHROTO (axiBIl B 3aKOHOJABUYOMY, HOPMATHUBHO- TIPAaBOBOMY Ta
OpraHizaliifHOMy aclieKTax OXOpPOHH Mpalll Ta IUBUIbHOI O€3IMEeKH.

Buxopsiun 3 poro npeamMeToM HaBYAJIbHOI AMCHUILTIHM BU3HAYEHO_3aKOHOJIaBYI,

HOPMAaTHBHO-IIPABOBI1, COIAJILHO-€KOHOMIYHI, IHKEHEPHO-TEXHIYHI Ta CaHITaApHO-TIr€HIYHI

OCHOBH O€3IEKH KUTTEAISIIHHOCTI, OXOPOHH IIPALll Ta IIMBIILHOIO 3aXUCTY.

Metor0 HaBYaJdbHOI AWCUMIVIIHM € ¢opMyBaHHA B MaiOyTHIX (paxiBLiB
YCBIIOMJIEHHSI HEOOX1THOCTI Ta KOMIETEHLINH BUPIIIyBaTH HA MEPBUHHHUX MOCAZaX THUIOBI

3aBJaHHS BCIX HAIpPSMKIB MpodeciiHol AISUTBHOCTI 3 000B’S3KOBUM JOTPUMAHHSIM BUMOT



OXOPOHHM TIpalli, BIAMOBIIAJLHOCTI 32 OCOOMCTY Ta KOJEKTHUBHY O€3MeKy B MOBCSAKICHHHUX
yMOBax Ta MiJ Yac HaJI3BUYaHHUX CUTYaIllid, 0COOJIUBOI0, BOEHHOTO CTaHY.

KoHncrnekt nekmiii ckinageHo st 3400yBaviB CTyleHsl 6akaJjiaBpa CHEIialIbHOCTI
131 — «lIpuknagna mexaHika», JaeHHOI (OpPMU HAaBUAHHS MEXaHIKO-MAIIMHOOYAIBHOTO
IHCTUTYTY 3TiAHO POOOYOi MporpaMu KpeAUTHOrOo MOAYJs «OXOpoHa mpalli Ta MUBUIBHUN
3aXUCT», sKa CKJIaJeHa Ha OCHOBI OJHOIMEHHOI HaBYaJIbHOI MPOTpPaMH TUCIUTUIIHH,

yXBaJICHOT METOIUYHOIO panoro yHiBepcuteTy ([Iporokosn Ne 7 Bix 30.04. 2017 p.).



JIEKIIA 1. KateropiiiHo-mOHATIHHUIA anapat 3 0e3neKu KUTTEAIAIbHOCTI,

TAKCOHOMIifl He0e3meK

Mera: o03HallOMUTH 3 TEOPETHUYHHUMH 1 MeTojojoriyauMu ocHoBamu BIXK/I,
Konnenmiero cranoro mOACBKOTO PO3BUTKY, MPHHIMIAMHU 1 CTPATETri€l0 HallOHAIBHOL
Oe3mexu; copMyBaTH YSIBICHHS NP0 KyJbTypy Oe3mekw, piBHI, KpHUTepii, MPUHIMIN 1
METOU 1i 3a0e3IeYeHHS.

HaBuajbHi NUTaHHSA | PO3PAXYHOK Yacy:

BCTYIT et e ettt e e e sttt e e e e st e e e e s e anraeees. 5 xB
1.1. MOI€eIb KUTTETISITTBHOCTL JTEOLIHI ...evveeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeeeeeeananaaaeeeeeeennnnnan, 15 xB
1.2.be3neka JII0IMHY, CyCIUIBCTBA, HAIOHATBHA O€3IIEKA. .. wevveeveeeieeieieeniienirenieenins, 10 xB.
1.3. Teopetuuni Ta metogosoriuni ocHOBH BXKJI ....... ... 25 xB.
1.4. TakcoHoMis, iIeHTH(IKALIS Ta KBAHTHUPIKAIIST HEOC3TICK ...eovveeereeeieeneeereeeenanenns 20 xB.
1.5. Kpurepii nepexoay HeOe3MeUHOI MOAI1 Y HAA3BUYANHY CUTYAIIO ....'vvennne...n. 10 xa.
SAKITHOUEHHST «...vveeueteeniteeniteetteeette ettt e sttt esateesbeeesateesateesaeeesabeeeateebaeesateenabeesateesaneesaneenarees 5 XB.
Beryn

Konmeniiis HaBuanpHO! aucHuIuiiHM «OXOpoHa Tpalll Ta UUBUIBHUN 3aXUCT»
dbopmyBaacs sk cCUCTeMa TMOTJISIB, KA CKJIangacs Ha OCHOBOIIOJIOXKHI HayKOB1 1 TEOPETHYHI
TOJIO’KEHHSI, @ TAKOXK MPAKTUYHI MIJXOAH J0 IPYHTOBHOI MiATOTOBKU (PaxiBIIB TEXHIYHUX
crienianibHOCTe! y cdepl mpodeciiiHoi, MUBUIBHOI Ta MOOYTOBOi Oe3meku. Y BiAMOBIAHOCTI
70 11i€i KoHIen i aucuumurina «OxXopoHa mpalll Ta [MUBUTBHUM 3aXUCT» PO3IISIIAETHCS K
MDKIACIUIUTIHAPDHA CHHTETUYHA CYKYIMHICTh JOJATKOBUX 3HAHb 1 yMiHb, HEOOXITHICTH 1
norpeba B SKUX NUKTYETHCS SIK 3aralbHUMHU COLIATbHO 3HAYYIIMMU BHUXOBHO-OCBITHIMH,
Tak i cyTo mpohecitHUMH LITISIMH.

MeToto KpeauTHOTO MOAyNs € (opMyBaHHS Yy MailOyTHIX (axiBIiB YCBIJOMIICHHS
HEOOXITHOCTI Ta KOMIIETEHIII BUPINIyBaTH HA TMEPBUHHUX IMOCA/aX THUIIOBI 3aBJaHHS YCiX
HANPSAMKIB MpodeciifHol TisSUTbHOCTI 3 000B’SI3KOBUM JTOTPUMAHHSIM BUMOT OXOPOHH TIparli,
BIITIOBITAIBHOCTI 32 OCOOMCTY Ta KOJEKTHUBHY O€3IMEKy Y MOBCIKACHHUX yMOBAax Ta ITiJT 9ac
HAJI3BUYANHUX CUTYallild, 0COOIMBOTO Ta BOEHHOTO CTaHY.

3a pe3yJbTaTaMd BUBUYCHHS JIUCHMIUIIHK  OakajgaBpu 3a  BIAMOBIAHUMU
CHELIaIbHOCTAMU MaioTh OyTH 34aTHI BHPILNIYBaTH THUIOBI NpodeciiiHi 3aBIaHHS 3
ypaxyBaHHSIM BHUMOI OXOpPOHHM TMpalll Ta IUBUIBHOTO 3aXUCTy 1 BOJOMITH TaKHUMH
KOMIIETEHI{ISIMU
® BHKOPHUCTOBYBATH IIOJIOKEHHS 3aKOHO/JABUMX AaKTIB 1 HOPMATUBHO-TIPABOBHX
JIOKYMEHTIB 3 OXOPOHHM Mpalll Ta MUBIILHOTO 3aXUCTY y CBOIH (haxoBii TIsJILHOCTI;



® OI[IHIOBATH CaHITAPHO-TIT€HIYHI YMOBHU Ta piBEeHb O€3MEKHU Mpalli Ha OKPEMHUX poOOUHX
MICIISIX 1 Y BUPOOHUYHX MPUMIIICHHSIX;
® BUKOHYBAaTW Ha MEPBUHHIN mocazi mpodeciitii ¢yHKIi, 000B’SI3KM 1 TOBHOBAXECHHS 3
OXOPOHH Tpalli, BAPOOHUYOT Ta [IUBLILHOI OE3MEKH.
e ineHTU(IKYBaTH IIKIAAUBI 1 HeOe3neuHl (akTopu B MOOYTOBOMY 1 COLIAaIbHOMY
CEpEeNIOBUII, KOPUCTYBATUCH OCHOBHUMHU METOIaMH 30€PEKEHHS JKUTTS 1 3I0POB’Sl, y TOMY
4yucil B ymMmoBax HaazBuuatHux curyariit (HC).

[TutanHs Ge3eKu KUTTEAISUIBHOCTI JTIOAUHHN — CaMe TOJIOBHE MUTAHHS B JKUTTI Oy b-

gkoro iHauBinyyma. ¥ 1943 p. ncuxonor AGpaxam Maciioy BUCIOBUB NPHUITYLIEHHS, 110

JIOJIChKA TMOBEJIIHKA BU3HAYAETHCS MIUPOKUM CIIEKTpoM 1oTped. Bin po36uB 111 moTpebu Ha
I'ATh KaTEropii 1 po3TanlyBaB iX y BU3HaAuUCHIM lepapxii. B ocHOBI miel iepapxii aexann
HaliHacynHl moTpedbu (ika, Boja, KHUTJIO), a Ha BEPIIUHI - OUIBII BUCOKI 1HJIUBIAYyaJIbHI
3anuTH (BU3SHAHHS, CAMOBHUPAXKEHHS).

Yce, m0 HEOOX1THO AJIS MIATPUMKH JKHUTTS, — DKa, OJSAT, KUTIO0 — 00'€THY€ThCS B
Kareropito ¢izionoridaux notped.. Ilicas 3amoBoneHHST OCHOBHUX (Di310JI0TIYHUX MOTPED,
JpYyTroto 6a30BO0 MOTPeOOIO € 3a0e3neUeHHs OE3MEeKH KUTTEAISILHOCTI, B ITUPOKOMY CEHCI.
[Tepm HIX TrOAMHA 3MOKE MEPECIiTyBaTH AKICh 1HII 1111, T HEOOX1JHO 3a0BOJILHHUTH IIi
OCHOBHI ITOTpeOH

Takum ynHOM Oe3neka Oe3reka >KUTTEIISNIBHOCTI € 6a30ByI0 MOTPeOOr0 JIOIUHU 1
CYyCHUIbCTBO MPUAUISIE BEIMKY yBary MM NUTaHHAM. 3 1HIIOro OOKy cucTeMa
KUTTETISITLHOCTI Ty’K€ CKJIaJHA 1 TOMY 3aXHCT il BiJ HeOE3MeK MOBUHEH MaTH CHCTEMHUM

xapakTtep. Sk 11e poOUTH, MU PO3IIISTHEMO B 1N JEKIIIi.

1.1. Moaeanb :KUTTEAIAILHOCTI JTIOAUHHA

Kummsa — ue Buma gopma icHyBaHHS MaTepii (MOPIBHSIHO 3 TaKUMHU SIK (i3UYHA,
XiMi4Ha, €HepreTuyHa, XBWJIbOBA TOILO), SKA XapaKTepU3yeThCs OOMIHOM PpEYOBHH,
3/IaTHICTIO /10 PO3MHOKEHHS 1 PO3BUTKY, @ TAKOX BMIHHSIM IMPUCTOCOBYBATHUCS O 3MiH
HABKOJIMIIHBOTO cepeAoBHILa. XKUTTS MOKHA PO3TISAATH SIK TOCIIJOBHUH, YIIOPSIKOBAHUMA
00MIH pedoBUH 1 eHeprii. HeBia’ eMHOIO BIACTUBICTIO YChOTO KUBOTO € aKTHUBHICT.

Hiansnicms — cueniudivyna J1roAckka popMa aKTUBHOCTI, B3a€EMO/I1T MIXK JIFOABMU Ta 3
HABKOJIMIIHIM CEPEOBUILEM 3 METOIO 33/I0BOJICHHS MaTeplalbHUX, KyJIbTYPHHUX 1 JTyXOBHUX
noTped Ta 3MiHU i MEPETBOPEHHS B IHTEpecax JIFOIMHU HAaBKOJHUIIHBOIO CEPEOBHUIIA.

Buou oianvnocmi: BupobHNYa; MOOyTOBA; HAYKOBA; OCBITHS 1 T.II.

KuTTS 1 JiSTBHICTE — B3a€EMO3AJICKHI 1 B3aEMOOOYMOBITIOIOTH OJHE OJHOTO. KHUTTS
HE MO’K€ iICHYBaTH 0e3 AISIbHOCTI 1 HaBMaku. JIrouHa MOCTIMHO B3a€MO/II€ 3 HABKOJIMIIIHIM
CEpEelIOBUIIEM, IEPETBOPIOE 1€ CEPEJOBHINE, a BOHO, Y CBOIO 4Yepry, BIUIMBAE Ha
KUTTETISITBHICTh caMo1 JTIOUHU. TOOTO B3a€MO/Iis JIFOJAWHHU 13 CEPEIOBUILIEM, 1110 ii OTOUYE,

B1/10YBa€THCSI MPU HASIBHOCTI MPSIMHX Ta 3BOPOTHUX 3B’ S3KIB.
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http://uk.wikipedia.org/wiki/1943
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http://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D1%82%D1%80%D0%B5%D0%B1%D0%B0
http://uk.wikipedia.org/wiki/%D0%86%D1%94%D1%80%D0%B0%D1%80%D1%85%D1%96%D1%8F

Kummeoianvnicme (K/]) — e Taka hopma oprasizaiii >XUTTS 1 [MUIECIPSIMOBAHOT
JIAJTBHOCTI, 3a SKOi TMOBHICTIO a00 4YacTKOBO 3a0€3MeuyroThCs BCl MOTPEOM 1 3aluTH
JHOTUHU.

HemoxxnuBo BUBYaTH OCOOJMBOCTI JIFOAWHHU, KOJEKTHBY 4YH CYCHIJIbCTBA, HE
BpPaxOBYIOYM iX MICIII B HAaBKOJIMIIHBOMY CEPEJIOBHIII 1 CTaHy I[bOTO CepeaoBHINA. Tomy
BX]1 BuBuae mroauHy 1 11 HABKOJHUIITHE CEPEIOBUILE CaMe B CUCTEMI «JTFOJMHA — JKUTTEBE
CEpEeIOBUIIIEY.

Joouna € oonum 3 enemenmie cucmemu «HOOUHA — HCUMMEGe cepedosuuiey — it
cyo’ekmom — B K1 T TEPMIHOM «JTFOAMHAY» PO3YMIETHCS HE JIUIIIE OJHA ICTOTa, IHAUBI, a
i Tpyna JoJied, KOJEKTUB, MEIIKAHI[I HACEJIEHOTO MyHKTY, PErioHy, KpaiHH, CyCHiIbCTBO,
J0JICTBO 3arajioM. OcTaHHE BU3HAYA€E PIBEHb CUCTEMH «JTtoiuHa — JKCy.

Kummeee cepeoosuwe (/KC) — Opyeuit enemenm cucmemu «1100UHA — HCUMMEGE
cepedosuuer, it 06’ckm. XutteBe cepenoBuile € 4acTuHOWO BcecBity, ae nmepedyBae abo
MO3Ke repedyBaTu B JaHUI yac JitoAuHA 1 QYHKUIOHYIOTh CUCTEMH il KUTT€3a0€3MECUECHHS.
VY 1bOMy pO3yMIHHI BOHO HE€ Ma€ MOCTIMHUX Yy Yaci 1 MpoCTOpl KOPIOHIB, HOTO MExXi
BH3HAYAIOTHCS NIEPETYCIM PIBHEM CHCTEMHU, TOOTO THUM, IO B JAHOMY pa3l pO3yMIEThCS IiJT
TEPMIHOM <«JTFOJTUHAY.

Kummeee cepedosuwie n1100unu cKkiadaemvca 3 NPUPOOH020, COUIOKYIAbHIYPHOZ0
ma mexHo2eHHo20 cepedosuuy. B3aeMO3B’SI30K KUTTEASUIBHOCTI 3 OTOUYIOYUM

CepeZIoBUIIEM MOXKe OyTH IIpeicTaBiIeHa HACTyTHOIO cxemoto (puc. 1.1).

CHcTeMa KETTEdig9ABHOCTI

MIAIBHICTH

O0TOUVIOHE CEPEJOBHINC

colliaTbHe

Puc 1.1. B3aeM03B’ 30K KUTTEAISUTBHOCTI 3 HABKOJIUIITHIM CEPEIOBUIIIEM

bacamopieneea cucmema 3abe3neuenna bK/l Hanana Ha pucyHky 1.2.
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Cucrema BKJ]

Ha inauBinyansHOMYy piBHI 1 piBeHb

KonexkTuBHIN 3aXUCT

Ha BupoOHMIITBI VY nobyTi 2 piBeHb

3aXHCT CYCIUIBHUX IHTEPECIB 3 piBeHb

Puc. 1.2. Cucrema 3ab6e3neuenns bXX/|

be3nexa — cran, 3a gKoro siBUIIA, Mpoliecu i 00’ €KTH, HE MOXYTh 3aBIAaTH IIKOJIH,
HECYMICHOI 31 37T0pPOB’SIM Ta XUTTSM JIFOAUHH, 11 OJIarOTOTyIUsIM.

besnexka ncummeodianonocmi (bK/l) nwoounu — KOMIUIEKCHHM CTaH, 3a SIKOTO
BIPOTIAHICTh 3MIMCHEHHS HETaTUBHOIO PH3HWKY JJIA JIOJUHH MiHIMalbHAa B OYyb-SKHX
yMOBax ii JiSJIbHOCTI.

Hebe3neka — 1e NOPYLICHHS HOPMAJIbHMX YMOB JKUTTSA 1 JISUIBHOCTI JIIOJEH Ha
OKpeMiil TepuTopii YU 00’ €KTI.

Kynemypa o6e3nexku sncummedianvHocmi HaceleHHA — 1€ CYKYIHICTh I[IHHOCTEH,
CTaHAApTIB, MOPAJIbHUX HOPM 1 HOPM TIOBEIIHKH, CHPSIMOBAaHMX Ha MIATPUMAHHS
CaMOJUCIUILIIHU K CIIOCOOY TBUILICHHS PIBHS OC3MEKH.

[TpupoaHbor0 0OCHOBOIO (hopMyBaHHs yMOB 3a6e3nedeHHst bXX/1 e nroaceki motpedu.

Iepapxia nomped n100unu

Te, uozo ne eucmauae WOOUHI ONA HOPMAALHOI HCUmMMEIANLHOCHMI (1A
miATpUMaHHA OloJOTIYHMX (YHKIH OpraHi3My, Ui ICHYBaHHS JIIOACHKOI OCOOHMCTOCTI,
COIAJIHOT TPYTIH, JIFOJICTBA 3araJIOM), 00 '€OHYEMbCA NOHAMMAM HOMPeEOU.

1. Bionociuni nompeéu 3yMoBIieHI HEOOXITHICTIO OOMIHY PEYOBHH — TOJIOBHOIO
HepeyMOBOIO iICHYBaHHS OY/b-SIKOT'O OPTaHi3My.

2. ITompebu couianvhux cy6’exkmie (0COOMCTOCTI, COI[iAILHUX TPYIl), a TaKOX
JIOICBKOTO CYCHIUJIBCTBA 3arajioM 3ajekaTh BiJl pIBHS JJaHOTO CYCHUIBCTBA 1 BIiJ
crienuPp1IHUX COIIATBHUX YMOB iX JISTTBHOCTI.

3. Ilcuxosoris po3risaae nompedu K 0COOTUBUI CTaH MCUXIKU 1HIUBIAA, KOTPUIH
CHPUNHMAETHCA HUM K «HANPYKEHUI», SIK «TUCKOM(OPT», 1 OB’ A3Yy€ MOTO 3 BIIOUTTAM Y
NCUXII JIIOJWHHU  HEeGIONOBIOHOCMI  MIXC  GHYMPIWHIMU Ul  308HIWHIMU  YMOBAMU
AHCUMMEODISILHOCTI

Ilompeou ¢ cmumynaom aKkmueHocmi JaWOUHU, META SKOi — TOJ0JATH
HEBIAMOBIAHICT, MK BHYTPIIIHIMH 1 30BHIINIHIMH YMOBaMH >KUTTEAISUTbHOCTI. [lomonaTu
HEBIJMOBIAHICTS MIX BHYTPIIIHIMHU M 30BHIIIHIMU yMOBaMH >KUTTEIISUIBHOCTI MOXHA
JBOMA UIAXaMU: a) peallbHUM HACUYECHHSIM NOTpeO; 0) uepes npurHideHHs abo 3aMileHHs
JaHO1 TOTPeOH 1HIIOI0, HAWOIMKIOI0 10 Hel.
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Ilompeou ocobucmocmi ymeopiowms iepapxito, B OCHOBI skoi (y HaHTIMOMINX
mapax) Jexarh 010J0T14HI MOTpeOu i moTpeOu Oe3MeKH >KUTTEMISIBHOCTI. a HACTYIHI il
piBHI HajexaTh collialbHuM ToTpeOam. lepapxis (rpempke iepapxis, Bl 1€poc —
CBAIIEHHUM 1 apXl — BJIajja) — PO3TAIlyBaHHS YacTHH a00 €JIEMEHTIB LIJIOTO B MEBHOMY
HOPSAJKY BiJl BUILIOTO IO HUXKYOTO.

Haiieuwyum nposeom nompeé w00unu € 1oTpeda y camopeaisaiii,
CaMOCTBEP/IKEHH1, TOOTO y TBOPUI JTisSIILHOCTI.

Teopiro, B sikiil Oyno nepeadaueHo ICHYBaHHS iepapxii nompeb nto0uHu, CTBOPUB
aMEPHUKAHCBKHUI IICUXO0JIOT YKPAiHCBKOIO MOXOKeHHS Aopaxam Macaoy (1908 — 1970).
KuTTenissnpHICTh JIOIMHHU, 3T1AHO 3 Teopieto A.Macnoy, € cripo0Ooro peaizallli mpoTAromMm
CBOTO YKUTTS MIParHeHb /10 SKHANIIOBHINIIOTO PO3BUTKY CBOIX MOYJIMBOCTEH.

3rigHo 3 Teopieto AGpaxama Macioy, JIOJAChKI MOTPeOH MOXKHA YSBUTH K KUJIbKA
mapiB mpamian (mipamign Macnoy, puc. 1.3), HIKHI IapH K01 MOCITAIOTh 0io102iuHi
nompebu i nompedu 0Oe3neku MHCUMMmEIAIbHOCMI — NEPEUHHI nompedu NI0OUHU.
HacrynHi, Bummi mapu y mipamizi Macnoy BiABeICHI coyianbHum nompeodam (cepes HuX
— noTtpeba HajlexaTu IO NEeBHOI CHIIbHOTH, MOTpeda y KOMIETEHTHIM OIIHII CBOET
TISUTBHOCTI, Ti3HABaJIbHI MOTPEOM, ecTeTH4HI moTpedu 1, HapemrTi, morpeda TBOPUYOI
caMmopeasnizaiiii).

TBOpYICTb
MopaibHICTb
BupiwysaHHA npobnem

CamonoBara,
BMEeBHEHICTb, O OCATHEeHHH

Opyx6a, ciMm'sl, IHTUMHICTb

Be3neka: 300poB'A, MailHa, MabyTHBLOI O

Puc. 1.3. Nipamiga Abpaxama Macnoy
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Ocnoene nonosxcenns meopii Aopaxama Macnoy: npu He3a008071€HHI
nepeuHHUX nompeo (y momy wucii i 6e3neKku HcUmmeoianbHocmi) 6ionadace npooiema
U000 3a0080J1CHHA NOMPED BUWUX IEPAPXTYHUX PIGHIE.

be3snexka owcummedianbhocmi — HeGiO’€MHA  CKNAO06A  XAPAKMEPUCHUKU
cmpameziynoz0 HAnpAMy po36UmKy Jawocmea; uei nanpam euznavenuit OOH sak
«cmanuit 100coKuil pozeumoky (Sustainable Human Development).

Cmanuii po3éumok — 11e TaKui pO3BUTOK, SIKUH Be/ie HE TUIBKU 0 €KOHOMIYHOTO, a
1 10 coLiaIbHOIO, KyJbTYPHOI'O, TyXOBHOI'O 3pOCTaHHs, CIpHUs€ TyMaHi3alli MEHTAIITETY
IpoMaJisiH 1 30arayeHHI0 MO3UTUBHOI'O 3araJIbHOJIIOJICHKOrO TOCBIY.

Konuenuia cmanozo 1100cbKo20 po3eumky — 0CHO6a HAYKU PO Oe3neKy AI00UHU.
It ocnoeni nanpamu:
1. be3neka I KUTTENSUIBHOCTI HaceJeHHs OyJb-AKOi KpaiHM 3a0e3MeuyeThCs HE
030pO€EHHSM, a JJOBFOTPUBAIAM IPOIIECOM CTAJIOTO PO3BUTKY JIFOUHHU.
2. besneka >KUTTS 1 370pOB’Sl JIFOAWHW TOBHHHA PO3TIIAJATHCS SK KOMIIOHEHT PO3BUTKY
MaTtepialbHO-BUPOOHUYOI, COL[IaIbHO-MOJIITUYHOT, KYJbTYpPHO-1yXOBHOI Ta MOOYTOBOI cdep
KUTTS CyCIIbCTBA.
3. Jns OinbiiocTi mrojed BiAUYTTS O€3MEKH acCOLIIOETHCS IMEPEBaXHO 13 MpodiieMaMu
MOBCSK/IECHHA (XapuyBaHHs, TEIJIO, CTaOUIbHICTh, OJIAT, MEIUYHE 00CIyroByBaHHs, poOoTa,
3apIuiata, OCBITa Ta 1HIIIE) 1 BOHO TOBUHHO OYTHU 3aJ10BOJICHO.
4. be3neka JIOAWHM € 3arajJbHOI0 KaTETOpi€lo, sKa XapakTepusye 3a0e3NedyeHHs
KUTTENISUTLHOCTI JIFOIMHU OY/Ib-SKO1 KpaiHu.

SIkmo fepxaBa NUISXOM  COIMIAbHUX TapaHTBIA  JIOTIOMOTad CBOIM TpOMasHAM
3aJ0BUTBHUTH 0a30Bi mOTpeOM, TO BUBUIBHEHI 32 PaxXyHOK IIOTO Yac i €Hepris JIOAWMHU
MOXYTh OYTH IIJIKOM TPUCBSYCHI CAaMOPO3BUTKY (32I0BOJICHHIO MOTPEO OUIBII BHCOKOTO
piBHS) 1 camopeanizamii. ¥ pe3yibTari Taka JIOAMHA 3[THA CTBOPIOBATH MPOAYKT, SIKIHA 3a
CBOIM 3HA4YCHHSIM 1 OOCSITOM MPHUPOTHIM YMHOM BHUXOJWUTH NAJIEKO 32 MEXH BIACHHX
notped. Pesynpraty AisNTBHOCTI TAKOl JIFOJAWHU y BITJISAI TBOPUMX 1 HAYKOBUX JOCSTHEHD,
CTBOPEHHSI MaTepiajJbHHX IIHHOCTEH 13 BHCOKIM pIBHEM MJOJAHOI BAapTOCTI MPUHOCSATH
KOPHCTh  yCbOMY  CYCIIUIBCTBY, COpUAIOTH  OUTBII  IIBUJAKOMY  PO3BITKY
COLI1aJIbHOEKOHOMIYHOTO PiBHS JI€pKaBH, MiIBULIYIOUN Y TOMY YHMsUTl 1 11 Oe3meKy.

1.2 be3neka J10auHM, CyCHiJILCTBA, HAIOHAJIbLHA 0e3MeKa

be3nexa ntoounu — HeBi €MHA CKJIa/10Ba XapaKTEPUCTUKHU CTPATETIYHOTO HAMPSMY
JroicTBa, 1m0 Bu3HaueHn OOH sk «cTanuii TI0ACHKUN PO3BUTOKY, IKHH BeJle HE TUIBKHU JI0
€KOHOMIYHOTO, a W JI0 COIIaJIbHOIO, KYJbTYpHOTO, AYXOBHOI'O 3pOCTaHHS, LIO CHpUSE
ryMmaHizaimii MEHTaTITETy TpoOMaJsiH 1 30aradyeHHIO MMO3UTHUBHOIO 3arajbHOJIOJCHKOTO
TOCBITYy. JItoau CTBOPIOIOTH CYCHIJIBCTBO, SIKE JIEp)KaBa MAa€ OXOPOHSATU TOMY ICHYE Take

MOHSATTS K Oe3IeKa CyCIiIbCTBA.
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be3neka cycninbcmea (societal security) — 3aranpbHuil TepMiH 311 BU3HAYCHHS
3yCHJIb, CIIPSIMOBAHUX Ha MOJIOJIAHHS CYy4acCHHUX 3arpo3 Oe3melll CyCnibcTBa. 3a0e3neueHHs
0e3MeKH JIIOJUHY, a BIAMOBITHO 1 CYCHILCTBA (POPMYE MOHSATTS HAIIOHAILHOT OE3MEKH.

Hauionanvna 6e3nexka — 3aXWIICHICTb JXUTTEBO BAXJIMBUX IHTEPECIB JIOJWHU 1
rpoMaJiiHiHA, CYCHUIbCTBA 1 JEpKaBH, 3a SIKOi 3a0€e3MeuyloThCs CTaJUil PO3BUTOK
CYCHIJIbCTBA, CBO€YaCHE BUSBIICHHS, 3aMo0iraHHs 1 HEUTpamizallisi pealbHHX Ta
MOTEHIIIITHUX 3arpo3 HAIlIOHAJIBLHUM 1HTEpecaM.

06’ckmamu HayioHAIbHOT Oe3neKu €:

— JIFOJIMHA 1 TPOMAJISTHUH — iX KOHCTHTYIIIHHI ITpaBa 1 cB000H;

— CYCHOUICTBO — WOro JyXOBHI, MOpPaJIbHO-€TUYHI, KYJIbTYpHI, I1CTOpWYHI,
IHTEJNeKTyallbHI Ta MarepiajbHi IIHHOCTI, i1H(OpMaIlliiiHe 1 HaBKOJUWIIHE TMPUPOJIHE
CepeloBUIIe, IPUPOIHI PECYPCH;

— JepxaBa — il KOHCTUTYIIWHUN JIaJl, CYBEpEHITET, TepUTOpiaJibHA IUIICHICTH 1

HCI[OTOpKaHHiCTB .

1.3. TeopeTn4Hi Ta METOJ0JIOTiYHI OCHOBM 0e3MEeKH KUTTEAISIIIBHOCTI

Panime mxepenom HeOe3neku Oyiau SBUINA TPUPOAH, MPEICTABHUKH O010JIOTTYHOTO
CBITY, pi3Hi mponiecH 1 sBuma. [1o mipi po3BUTKY muBiMi3aIii piBeHb 3arpo3u 3poctae. Ha
Cy4acHOMY eTalll PO3BHTKY AaHTPOIOTeHHI HeOe3meKku (CTBOPEH1 JIOJWHOI0) 3aiiMaroTh
nepmie Micre. [IpuynHM BUHHMKHEHHS HeOe3neKk — Iie 30ir O0O0CTaBMH, BHACHIJIOK SKUX
MPOSIBIISETHCA HEeOe3MeKa, 1 BAHUKAIOTh HEraTUBHI HACIIJIKH: HEPBOBI MOTPSCIHHS, TPAaBMH,
XBOpPOOH, IHBATIIHOCTI, 1HOJI CMepTh. ICHy€ JaHIIOKOK: «IpUYMHA — HeOe3lmeka —
HacHiaAKku». JIIKBIyBaBIIM MPUYMHY MOXXHA BUKIIOUMTH TMPOSB HEOE3MEKH 1 BIAMOBIIHO
HACJIIIKH.

be3nexa scummedianonocmi — 1ie Taki yMOBHM, HOPMHU JKUTTS 1 Tparli JHOJEH,
napaMeTpy HaBKOJIUIIHBOTO CEPEJOBHINA 32 SKUX 3 MEBHOK MMOBIPHICTIO BUKIIIOUAETHCS
nposiB HeOe3MeK 3 HeraTMBHUMHM HaciifkaMu. Takox e cucTema 3HaHb, 110 3a0e3redye
Oesneky mnepeOyBaHHsS JIOJUHH y BUPOOHMUOMY Ta HEBHUPOOHHYOMY CEpEIOBHII 1
PO3BUTOK JISUTBHOCTI MO 3a0e3MeyeHHI0 Oe3MeKkd B MEpCHeKTUBl 3 ypaxyBaHHSIM
AQHTPOIOTEHHOTO BIUIMBY HA CEPEIOBHUIIE MEIITKAHHS.

CphOroJiHi peasibHO ICHYIOTh HACTYITHI cucmemu 0e3neku:

— cHUCTeMa OXOpPOHHM NMPUPOIHOTO cepeaoBuila (0iochepn);

— cuctemMa ocoOHMCTOT Ta KOJEKTMBHOI Oe3nekd JIOAMHM B Mporeci il
JKUTTEIISIILHOCTI,

— CHCTeMa JIep)KaBHOI Oe3MeKH;

— cHucTeMa ri100anbpHO1 OE3MeKH.
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3aobesneuenna bK/] pozenadaecmuca 6 060x nanpamax:

— Y TOBCSKJACHHUX YMOBAX XKHUTTS 1 JISTIBHOCTI JTFOJIEH;

— B yMoBax Haj3BuvaitHux cutyariit (HC).

Ilpu yvomy eupiwtyromocsa HacmynHi 3a60aHHA:

— mpodiTaKkTHKa Ta 3amo0iraHHs HeOe3neKam;

— imeHTudikamis HeOe3nek (Ha3Ba, BUI, KaTeropis);

— BH3HaueHHA CyTi HeOe3mek (MexaHIyHa, (i3WMYHA, €HEepreTHYHa, Ol0JIOTIvHA,
XiMIYHA) Ta JKepena;

— Xapakrtep ypaxarodux (hakTopiB, apaMeTpiB, BIACTUBOCTEH, XapaKTEPUCTHK;

— BH3HA4YeHHS piBHA HeOe3neku (11 pu3uKy);

— TIPOBEJEHHS 3aXOJIB IIOAO 3aXUCTY JIFOJICH Ta 3HIKEHHS HETaTHBHUX HACIIIKIB
MpOsIBY HEOE3IEK;

— JIOKaji3alisi HEraTUBHMX HACTIJIKIB TPOSIBICHHS HeOe3mek 1 3abe3reueHHs
Oe3IeKH JII0JICH Ta 0TOYYI0YOr0 CePEIOBHUIIIA.

Oonum 3 ocnoenux Hanpamkie 3aodesneuenna bIK/l ¢ euaenennsa oxcepen
Hebe3nex.

Ilomenuinino neoesneunuit 06’ckm (ITHO) — 1e 06’ext, aBapisi HA SIKOMY MOXKE
npuzsectu 10 BuHUKHeHHS: HC (Hakaz MHC VYkpainu 23.02.2006 Ne 98).

Ilomenuinino neobesneuni mepumopii (ITHT) — 1ue teputTopii, B MeXax SIKUX
3HaxoqaThest [THO, nHeOesmewni pedoBMHHM, MOOYTOBI Ta MPOMHUCIOBI BIIXOIH, SIKi B
pe3ynbTari aBapii MOXXyTbh yTBopuTH 30HY HC.

Ilomenyiino nebdesneuni npoyecu (IIHII) — 1ue TexHONOTIYHI, Oi0XiMiuHI,
TIAPOTEXHIYHI Ta 1HIII MPOIIECH, SKi HECYTh 3arp03y JIFOIMHI 1 CEPEIOBHIILY.

Icuyromsb 3azanvni npunyunu 3axucmy 6i0 Hebe3nek: 3aXUCT yacom (HATIPUKIIAT,
3MEHLIUTH 4Yac BIUIMBY 1OHI3YIOUOTO ONPOMIHIOBAHHS Ha JIIOJUHY); 3aXUCT GIOCHIAHHIO
(TpuMipoM, 3MEHIIIUTH BIUIMB €JIEKTPOMArHiTHOTO BUIIPOMIHIOBAHHS MOKHA 301IbIIICHHSIM
BIJICTaH1 BiJ JUKEpesia BUMPOMIHIOBAHHS); IITYYHUM CHIBOPEHHAM NEPEewKoOu Ha TLIAXY
naii  HeOesnmeuHoro  (akropa  (HampuKIAJ, CKpPaHyBaHHSAM  MOTYXHHX  JUKepeln
€JICKTPOMArHiTHOTO BUIIPOMIHIOBAHHS); HOPMYGAHHAM BEIWYUH HEOE3MECYHUX YMHHUKIB 1
3HIDKCHHSIM 1X PiBHS JIO JIOIYCTUMOTO (HOPMYBAHHS TPAHUYHO JOITyCTUMHUX KOHIICHTpAIlil
HEOE3MEeUYHUX PpEUYOBUH Yy TOBITPI, MNPOJIYKTaX XapdyBaHHS TOIO); BHKOPUCTAHHSIM

iHOugiOyanvHux 3acodie 3axucmy (3aXMCHI OKYJSIpH, PECHIpaTOpH); MPOBEACHHAM
MeOuKamenmo3noi npogpinakmuku (MpUMipoM, BaKIIMHAIIIS B IEPI0J emiieMii Tputmy).

Tonoenum memooonociunum npunyunom bK/l € cucmemno-cmpykmypnuii
nioxio, a Memooom, AKUI 6UKOPUCHOBYEMbCA 8 Hill, — CUCIEMHUIL AHAI3.

Cucmemnuil ananiz — 1Ue HAYKOBUW METOJ IMi3HAHHS, IO MPEACTaBisie€ COOO0I0
MOCJIIJTIOBHICTD /11 3 YCTaHOBJIEHHS CTPYKTYPHHUX 3B’SI3KiB MK 3MIHHMMH a00 €JIeMEHTaMU

JOCJIII)KYBaHOI CUCTEMH.
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[lin cucmemoro po3yMi€TbCS CYKYIIHICTh B3a€EMOIIOB’SI3aHMX €JIEMEHTIB, Kl
B3aEMOJIIIOTh MK COOOI0 TAKMM YHHOM, 1110 JOCATAETHCS IEBHUM PE3yJIbTaT.

Cucrtema, OJHUM 3 €JEMEHTIB SIKOI € JIIOJIMHA, HA3UBAETHCH epeamuiHor.
[IpuknagamMu epraTUYHUX CHCTEM € CHUCTEMH <JIIOJIMHA — TPUPOJIHE CEPEIOBHILEY,
«JTI0JIMHA — MAILIMHAY, «IIOJNHA — MAIlIMHA — HABKOJIMILIHE CEPEIOBUIIIE) TOIIO.

[TpyHIIMI CUCTEMHOCTI PO3TJIsiAae SIBUIIA B IXHBOMY B3a€EMHOMY 3B’SI3KY SIK LIUTICHUN
Ha01p yu KOMIUIEKC. MeTa 4u pe3yJbTaT, SIKOTO J0CATaE CUCTEMA, 3BEThCSl CUCTEMOTBOPUUM
enemMeHTOM. CHCTEMO10, sIka BUBYAETHCS OE3MEKOI0 KUTTEAISUIBHOCTI, € CUCTEMA «JTI0JIMHA
— )KUTTEBE CEPETOBUILIEY.

Cucmemnuii ananiz y o0e3neui HcummeoiAabHocmi — 1€ HAYKOBUH METO]
BU3HAYEHHS Ta MI3HAHHS HEOE3MEK, SKI BUHUKAIOTh Y CHCTEMI <JIIOJUHA — >KUTTEBE
CEepe/IOBUIIE» YW Ha PIBHI 1i KOMIOHEHTHUX CKJIQJOBHX, Ta iX BIUIMB Ha CaMOIIOYYTTS,
3I0POB’Sl 1 )KUTTS JIFOJIUHHU.

[Ipu nmocnimxeHHi mpoOiem Oe3neku iX HEOoOXITHO BUBYATH O€3 BIJIPUBY BIJ
€KOJIOTIYHHUX, EKOHOMIYHUX, TEXHOJOTIYHUX, COLIAJIbHUX, OpraHi3alliliHUX Ta 1HIINX
KOMIIOHEHTIB CUCTEMHU, JI0 SIKOi BOHU BXOAATh. KOXKEH 3 X €JIeMEHTIB BIUIMBAE HA 1HIIHUH,
1 BC1 BOHM Nepe0yBarOTh y CKJIaHIN B3a€MO3aJI€KHOCTI.

CHUCTEMHO-CTPYKTYPHUN TIiIX1A 0 SBUII, €IEMEHTIB 1 B3a€MO3B’SI3KIB Y CHUCTEMI
WIIOAMHA — JKUTTEBE CEPENOBUINE» € HE JHIIE OCHOBHOI BHMOIOI JIO PO3BUTKY
TeopetnaHuX 3acan bXK/I, aie mepemyciMm BaxJIMBUM 3ac000M 3 yIOCKOHAICHHS TisITHHOCTI,
CIpsIMOBaHOI Ha 3a0e3leueHHs 370pPOBUX Ta OE3MEYHWX YMOB ICHYBAaHHS JIFOJICH.
CHCTeMHO-CTPYKTYpHUHN IMiIX11 HEOOX1THHUIA HE JIUIIE JUIS JTOCIIDKEHHS PiBHS O€3MeKH Ti€l
9H 1HIIO1 cucTeMH (BUPOOHNYOI, MOOYTOBO1, TPAHCIIOPTHOI, COIiaANIbHOI, BIHCHKOBOI TOIIO),

aye i JuIst TOTO, 00 BU3HAYUTH BIUIMB OKPEMUX YNHHUKIB Ha CTaH OC3IEKH.

1.4. TakcoHoMmis, iteHTH(iKalis Ta KBaHTHIKaLis HeOe3meK

Takconomin Hebe3nex — 1ie Kinacudikaiis Ta CHCTEMATH3aIlisl SBHII, IPOIIECIB,
iH(popmarii, 00’€KTiB, SKi 3AaTHI 3aBAATH IMKOIU (TIOBHICTIO HEe po3pobieHa). [Ipukimagom
TaKCOHOMIi HeOe3meK MoXke OyTH TaKHi MMO/IL:

— 32 MOXO/KCHHSM (TTPUPOHI, TEXHOTEHHI, COIIaTbHO-TIOITHYHI, KOMOIHOBaHI);

— 3a JIoKami3amiero (KocMidHi, aTMocdepHi, JiTocdepHi, riapocdepHi);

— 3a HaCJiIKaMU (3aXBOPIOBaHHS, TPABMH, 3arU0€ITb, TIOKEXKi, 3a0pyAHCHHS ),

— 32 IKOJI00 (COIialIbHI, TEXHIYHI, €KOJIOT14HI);

— 3a ceporo nmposiBy (MOOYTOBI, BAPOOHUYI, CIIOPTUBHI, IOPOKHBO-TPAHCIIOPTHI);

— 3@ YacOM MPOSBICHHS (IMITyJIbCHI, KyMYJIATHUBHI);
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— 3a XapakTepoM [ii Ha JIOAWHY (aKTHUBHI 1 MacWBHI (OCTaHHI aKTHUBI3YIOTHCS 3a
paxyHOK €Heprii, HOCIEM SKOi € cama JIIOJWHA, 110 Hapa)ka€ThCsd Ha TOCTPl, HEPyXoMmi
€JIEMEHTH, SIMU, YXHJIU, HEPIBHOCTI MOBEPXHI TOIIIO)).

Ioenmucgpikauin nebesnexk — 3HAXOJDKCHHS THUIy HEOE3MEKHM Ta BCTAHOBJICHHS ii
XapaKTePUCTHUK, HEOOXITHUX HJisi PO3pOOKH 3axOMdiB M0N0 1i YCYHEHHS 4YM JIIKBigamii
HACJIIKIB.

Jlnst Toro, mo0u BU3HAYUTU CEPHO3HICTh HEOE3NMEKH BUKOPHUCTOBYIOTH KaTeropii
cepito3znocti HeoOesneku (I karactpodiuna, II kputnuna, Il rpanuyna, IV He3HauHa), ski
BCTAHOBJIIOIOTh KUTBKICHE 3HA4Y€HHS BIJIHOCHOI CEpPHO3HOCTI MMOBIPHHUX HACHIAKIB
HeOe3NMeYHnX yMOB Ta piBHI WMOBiIpHOCTI HeOe3nmeku (A — dvacta, B — Biporigna, C —
BUmaakoa, D — Bigmanena, E — HeilMoBIpHA), sIKi € SKICHUM BiAOOpa)X€HHSM B1IHOCHOL
WMOBIPHOCTI TOTO, IO Bi0OyJeThCsl HeOakaHa MOJis, SKa € HACIIAKOM HE yCYHYTOi abo
HEM1JKOHTPOIbHOI HEOE3MEKH.

Keanmudgbikauia nebeznexk — BBEICHHS KUIbKICHUX XapaKTEPUCTUK JJsi OLIHKHU
cTyneHs (piBHS) HEOE3MEKHU.

HailinomupeHinorw KUIbKiCHOIO OLIIHKOK HEOE3MEKHU € CTYIIHb PU3HUKY.

3aCTOCOBYIOTbCSl UHMCENbHI, OanbHI Ta 1HINI OpuiioMu KBaHTU(]iKauii. Miporo
HeOe3MeKn MOXKE€ BUCTYINATU KUIBKICTh TMOTEPIUINX, 30UTOK IS HABKOJMIIHBOTO

cepeIoBHIIA, BTPATH MOB’sI3aHi 3 HEOE3MeKaMHu.

1.5 Kpwurepii nepexoay HeOe3nme4Hol MOAil y HAA3ZBUYANHY CUTyaLilo

Haozeuuaitna cumyayia — TOPYIICHHS HOPMAJIbHUX YMOB KUTTS Ta AISUTBHOCTI
arofeil Ha 00’ekTi abo TepuTopii, 3amo/isiHe aBapi€ro, KaracTpodoro, CTUXIMHUM JIUXOM,
eMiJIEMI€I0, CMI300TIEI0, BEIMKOI TMOXKEXKEI, BUKOPUCTAHHSIM 3ac001B ypakeHHS abo
1HIIIO0 HEOE3MEeYHOI0 TOJIi€I0, M0 MPU3BENIO0 (MOXE MPU3BECTH) M0 3aruOeri JIFOMICH,
CIPHYMHUTH TIKOIY 370POB’I0 JIFOJCH abo MOBKULIIO, 3HAYHI MarepiaabHI BTpaTH Ta
MOPYIICHHS KUTTEIISITBHOCTI JIIOCH.

Hao3euuaiiny cumyayilo MOXHa BH3HAUUTH SIK PanTOBY OOCTaHOBKY, IO 30BHI
HECTIOJ[iBAaHO BHHHWKJA, chopMyBaiacs B pe3yibTari Ail HaA3BUYAHOTO (QakxTopa, II0
XapaKTepU3y€eThCs HEBU3HAYCHICTIO i CKJIQJHICTIO MPUNHATTA pillicHb,
OCTPOKOH(TIKTHICTIO Ta CTPECOBUM CTAaHOM HaCEJICHHS, 3HAYHOIO COIIaTbHO-EKOHOMIYHOIO
Ta EKOJOTIYHOI IIKOAOK, HacaMIepe] JIOJACPKAUMHU >KEPTBAMU 1 BHACTIOK I[HOTO
HEOOXITHICTIO BENMKUX JIOJCHKHX, MaTepiaJbHUX 1 YacOBMX BHUTpPAT Ha MPOBEIACHHS
eBaKyalliiHO-pATYBaIbHUX poOIT Ta mikBimanito Hachmiakie HC, a Takox cremiaabHO
OpraHi30BaHOTO YIPABIiHHS.

HC 06yob-aK020 muny 6 c60e€my po36umkKy npoxooams 4omupu gazu:

— HAKONMHWYEHHS BIIXWJICHb BiJ HOPMAJIbHOTO CTaHy abo mpouecy (ue cramid
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3apomxenHs HC, sika Moxke TpuBatu 100y, MICSII, 1HO/1 — POKH 1 ACCATUIITTSA);

— 1HIIIFOBAHHS HaA3BHYaWHOI NOA1I, 10 JeKUTh B ocHOB1I HC;

— Tpoliec HAA3BUYANHOI MOJli, Mg Yac sIKOro BiI0yBa€ThCS BUBIJILHEHHS (DAKTOPiB
pu3uKy (eHeprii abo pEYOBHHM), SKI POOIATH HECHPUSITIMBUN BIUIMB Ha HACEJICHHS,
00’€KTH 1 MPUPOTHE CEPEIOBHIIIC;

— 3racaHHs, SKE€ XPOHOJIOTIYHO OXOIUIIOE TEpioJ Bif MEepeKpHUTTS (0OMEKEHHS)
JoKepeia HeOe3NeKH — JoKaji3alii HaJ3BUYaitHOT CUTYyaIlii, 10 MOBHOI JIKBiAAIi i1 mMpsaMuX 1
HEMPSMHUX HACJIIJIKIB, BKJIFOYAIOYM BECh JAHII0)KOK BTOPUHHUX, TPETUHHUX 1 T.J1. HACTIJIKIB

(s cramis 3a peskux HC Moxke moynmHaTHCs 1€ 10 3aBEPIISHHS TPEThO1 (Ga3u; TPUBAIICTh

1i€i cTasli MOXEe CTAHOBUTH POKH, & TO M IECATIIIITTS).

Ha ocHoBi ¢a3 po3BUTKY HaJI3BUYalHOI CUTYyallli MOXKYTbh OyTH 1OOYyJA0BaHI TUIIOBI

MO/IeJIl iX BAHUKHEHHS 1 PO3BUTKY.

JIist paBWIIbHOT OLIHKM MOJIM 1 SIBULI, 1110 BUHUKAIOTh, ICHYIOTh KpUTepli. TUIbKH

HasIBHICTb OJIHOYACHO BCI€i CYKYIHOCTI KPUTEPIiB A03BOJIAE€ KiIacH(]iKyBaTH CUTYaIlllo, SIK

HaJ3BUYaliHy (Tadm. 1.1.).

Tabnuysa 1.1.
Tunmu kpurepiiB nepexony Hede3neunoi noaii B HC
Ne Kpurepii
1011 Tun SkicHuii onuc
1 YacoBui 30BHINTHS PaNTOBICTh, HECIIOIBAHUH, IIBUAKUNA PO3BUTOK TOIIM.
. Jroaceki sKepTBH, eMiIeMis, MeTareHes3, emi300Tii, MAaCOBUH MaJIixK
CoriaibHO- .
2 L. Xyq00u, BUBEJICHHS 3 BUPOOHUIITBA 3HAYHOI YACTUHU MPUPOTHUX
EKOJIOTIYHUH o L
peCypciB, CIILCHKOTOCMIOAAPCHKUX YT1b 1 KyJIBTYD.
3 CormianbHo- CrpecoBuii cran (cTpax, Aenpecis, maHika tomo). Jecrabimizaris
TICUXOJIOTIYHUI | IICUXOJIOT1YHOT CTIMKOCT1 HaCETIEHHS B TOCTKPU30BUH MEPioj.
, ['ocTpa KOH(IIIKTHICTH, MOCWJICHHS MOJITHYHOI HAIMpPyKEHOCTI,
CorianbHoO- . . _ .
4 . _ | mmpokuwii  BHYTpINIHBOMOMITUYHHK  pe3oHaHc. [locuieHHs
€KOHOMIYHUH . . _ o .
MDKHAPOHOT HAMPYKEHOCTI, IMUPOKUN MIXKHAPOIHHUHN PE30HAHC.
3HayHUI eKOHOMIUHUH 30MTOK. Buxin 3 mamy mimx iHXEHEPHUX
. _ |cucrem i copya. 3HayHi MarepiajibHi BUTPATH Ha BiJHOBJICHHS 1
5 ExoHoM1uHni _ _
KOMIIGHCAIlil0, CTBOPEHHS CTpaxoBuX (oHaiB. Bukopucranss
BEJIMKOI KIJIBKOCTI TEXHIKHU 1A 3aro0irans Ta jmksigamii HC.
HeBusHavenicTh cuTyallii, CKJIaJHICTh NMPOTHO3YBaHHS IMepediry
6 Opranizamiitno- | moAiil npuilHATTA pimeHHs. HeoOXigHiCTh 3amydeHHs BEIUKOl
YOPAaBIIHCBKUHM | KUIBKOCTI pi3HMX (axiBIiB Ta opranizamiii. HeoOxinHicTh
MacHTaOHUX eBaKyallliHUX 1 pATYBaIbHUX POOIT.
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Miacnocmuka npogicHUKié Kamacmpo@iuHux pexcumie € HAuBaICAUBIIUM
3ae0anuam monimopunzy HC.

Biporigaicte nepexoay Hebesneunoi moxaii B HC pi3HoOro xapakrepy OIIHIOIOTH 3a
pI3HUMH METOJAMKAMM, aj€ 3arajJlbHUM € TIOPIBHSHHS OTPUMaHUX pe3yJbTaTiB 3
NPUUHITUMH KPUTEPISIMHU.

B Vkpaini nepxxaBna mnomituka mpotuaii HC 3ailCHIOETBCA NUIAXOM peanizalii
JNOKTPUH, CTpATerid, KOHIEMIi 1 mporpam 3riJHO 3 YUHHUM 3aKOHOJABCTBOM OpraHaMu
BUKOHABYOI BJIaJM Ta OpraHaMy MICIIEBOTO CAMOBPsITyBaHHsI BCIX PIBHIB Yy CKJIAII:

— €auHoi AepkaBHOI cucTeMu IuBLIBHOTO 3axucty (€1C 113);

— JlepxaBHoi cimy>x6wu 3 Haa3BuvaHuX cutyarii (JIC HC).

3aKII0YeHHA

JIronuHa XWBE 1 MpaImroe B OTOYYIOYOMY 11 CEpelOBHINI i pa3oM 3 HUM CTAaHOBHTH
CUCTEMY KHUTTEIisTbHOCTI. OKpeMi eJIeMEeHTH 1 caMa CUCTeMa KHUTTEMISITLHOCTI MOCTIHHO
3HAaXOAThCS B cpepi mposiBy HeOe3neK Oy Ab-IKOT0 OXOHKSHHS.

JUis  3aXHCTy CHUCTEMH SKHTTEIISUTBHOCTI BiJ HEOE3NMeK CTBOpEHAa CHCTEMa
3abe3neuenns bXXJ[ Ha Bcix piHsAX, sika 00 €qHY€E sSK 3aXHCHI BJIACTHBOCTI JFOJICHKOTO
OpraHi3my, Tak 1 3aX0/Ii KOJEKTUBHOTO 3aXHCTY, 110 PEai3yIOThCS B OKPEMHUX COLIaTbHUX

rpynax, Ha BUpOOHHIITBI, y MOOYTi, 8 TAKOXK Yy CYCIIJIbCTBI B LIIJIOMY.

3aBaanns pusa CPC:
BuBunuti Matepian JeKIii, pO3aUIM pPEKOMEHI0BAHOI JIiTeparypu, PO3rIsHYyTH KyJIbTypy
0e3MeKu, SK EJIEMEHT 3araJbHOl KyJbTYpH, II0 pEali3ye 3axUCHY (YHKIIIO JIOACTBA;
aKcioMu O€3MeKH IKUTTEMISUIBHOCTI, I1HAMKATOPH 3arajlbHOTO JIFOJCHKOTO PO3BUTKY.

Po3rnsinyTi HanpsMu NposiBiB HEOE3MEK 110 BUHUKAIOTh Yepe3 JIOACHKHM (pakTop.

PexomengoBaHna jiteparypa:

1. Oxopona mpari Ta HMBUIBHHMA 3axuct: [ligpydHUK mis CTyH., SKI HABYAIOThCSA 32
CHELIabHOCTSAMU  Tayy3edl 3HaHb  «ABTOMaTHM3allisl Ta MNOpUIAA0O0yIyBaHHS»  /
O. T'. Jlepuenko, O. I. ITonykapos, B. B. 3anapnuii, 1O. O. ITonykapos, O. B. 3emnsHcbpka
3a pen. O. I'. Jleuenka. — Kui: KIII im. Iropst Cikopebkoro, 2018. — 417 c.

2. 3anapnwmii B. B.,, IIpaxoBuik H. A., 3emusnceka O. B., 3amapna O. B.  besneka
x’uTTeaisapHocTi: HaBuaneamii mocionuk. — K.: HTYY «KIIl» IEE, 2016. — enextpoHHe
BuganHs. URL: http://ela.kpi.ua/kandle/123456789/18263.

3. Ilpo ocHoBu HaiioHanbHOI Oe3neku Ykpainu: 3akon Ykpainu Big 19.06.2003 p. Ne 964-

IV (nmotouna penakiist — 07.11.2017 p.) — http://search.ligazakon.ua.
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JIEKIIA 2. Pusuk sk KijibKicHAa OiHKa Hede3MeK

Meta: 03HAaHOMHUTHCH 3 pPHU3UKOM, SK IHCTPYMEHTOM 3abe3leueHHs Oe3MeKu;
BUBYUTH METOJWYHI MIAXOIU 0 BU3HAYEHHS PU3UKY, HOTO BUAM, PiBHI; 03HAMOMUTHCH 3
KOHLEMLIIO MPUHHATHOTO PpU3HMKY, LUISIXaMU 3HMKEHHS WMOBIPHOCTI PHU3UKY [0

MIPUITY CTUMOT'O PiBHS, KOHIEMIIIO YIPABIIHHSA PU3UKOM.

Hap4yaJybHi nMTaHHSA | PO3PaXyHOK Yacy:

BCTYIT ettt e e e ettt e e e e et b e e e e et aaee e e naraeen. 5 XB

2.1. Pu3suk, sIK IHCTpyMEHT 3a0e31eUyeHHs 0€3MEKU CKIATHUX CUCTEM ....ccuveerneeeennennnne. 15 xB

2.2. MeTtoau4Hi MiAX0IU A0 BUBHAUCHHS PUBHKY ...uuvrenrreennneenneeennneenaeeeanneeennn. .35 xB.

2.3 AnHani3 HeOe3MEK 1 YIPABIIHHS PUBHKOM. .. ..vtennteentteenneeanneeenneeenneeennnnns 30 xB.

BAKITEOUECHHS «..eeuvveeutieetteeiteentteenuteesuteesteeesueeesuteesaseeeateesabeesabeesabeenateesabeesabeesabeesaneeenueeens 5 XB.
Beryn

HasBhicTh HeOe3nmek y BciX cdepax >KUTTEASUIBHOCTI JIIOAMHHU 1 CyCHUIbCTBA
BUMAararoTh JJisi BUPOOJICHHSI 3aXMCHUX MEXaHI3MIB BCTAHOBJIEHHS YITKIX KpITEpIEB iX
OL[IHKH.

Hacnigkom mposiBy HeOe3neKk CTaloTh HEmlacHI BUMIAAKH, aBapii, katactpodw, sKi
CYTIPOBOKYIOTBCSI CMEPTEITFHUMHE BHITaJIKaMHU, CKOPOUCHHSM TPHUBAJIOCTI KHUTTS, KOO0
3I0POB'T0, MIKOJIOI0 MPHUPOJHOMY YH TEXHOTEHHOMY CEPEIOBHILNY, €30pTaHi3yr0unM
BIUTABOM Ha CYCIUJIBLCTBO a00 JKHTTEMISUIBHICTE OKPEMHX JIOACH. SKkuM ke dYuHOM
MOPIBHATH HEOE3MEeKH, 10 MaloTh pPi3HE TOXOJDKEHHS, XapakTep, CTYIiHb BIUIUBY Ha
JTr0JIeH, 00’€KTH TOCIOAaprOBaHHs, MpHUpoAHe cepemoBuiie Tomo? Ille Oinpmr ckmamHe
MUTAHHS, aJie i OUTBII aKTyajJbHE — SIK OIIIHUTH MOXIIMBY IIKOAY BiJ HEOE3MeKH, sKa Iie
HE TPOSIBIWIIACh SK HAA3BMYAlHA CHUTyaIlis, aje iCHye WMOBIpPHICTh TOrO, IO BOHA
MPOSBUTHCS TAKUM YMHOM 1 3aBAACThb MEBHOT mKkoau? | HalickiIaaHie MUTaHHs, sIK1 KOIITH
HEOOXiIHO BKJIACTU M TOro, MO0 YHUKHYTH, @ SKII0O HEMOXJIHMBO YHUKHYTH, TO
3aXUCTUTHUCH BiJl HAJ3BUYAHOT cUTyaIlii?

VYHiBepcaIbHUM KpUTEPIEM BU3HAYCHHS 1 CIIIBCTABJICHHS PIBHIB HEOE3MEKH, Y TOMY

YHCIIl IPY HasIBHOCTI ICKUIBKOX BHJIIB 3arPO3 € PU3HK 3arPO3U KHUTTIO 1 3J0POB’I0 JIIOIHHH.
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2.1. Pusuk, ik iHCTPyMeHT 3a0e3neuyeHHs 0e3MeKH CKIAJHUX CHCTEeM

3 Meroro yHidikalii Oyab-saKi HACIIAKU HeOe3MeKH BU3HAYAITh sK IKoay. KoxeH
OKpPEeMHIl BUJl IIKOJU Ma€ CBO€ KIJIbKICHE BUPAKECHHS, HANPUKIIAJ, KUIbKICTh 3aruOimx,
MOpaHEHUX YM XBOPHX, IJIONIA 3apa)KEHOI YM 3aTOIUJIEHOI TEpHUTOpii, IUIOMIAa Jicy, IIO0
BUTOpLJIa, BapTICTh 3pyHHOBaHUX cropya Tomo. OTxe Bci HeOe3MeKH PI3HATHCS 3a UM
noka3HukoM. HaiOinbin yHiBepcaibHHM KUTBKICHHM CHoci®0 BU3HAYEHHS IIKOAM — II€
BapTICHUM, TOOTO BU3HAUCHHSI IIKOJIM y TpoiioBoMy ekBiBasieHTi (E).

Jlpyroro, He MEHII Ba)KJIMBOIO XapaKTEPUCTUKOIO HEOE3MEKH, € YaCTOTa, 3 SIKOIO BOHA
MOK€E TIPOSBISITUCH, a00 WUMOBIPHICTS (D).

Komnnekcnoro oyinkoro nebesneku € pusuk (R), skuil BUSHAYAE€THCS SK JOOYTOK
YacTOTH BUHUKHEHHSI HEOE3MEeKHU Ha IIKO/Y, III0 BOHA 3aBJ1a€

R=p E. (2.1)

Ouyinka pu3uky — polec BU3HAYCHHs] HMOBIPHOCTI BUHUKHEHHSI HEOe3MeuHo1 Moii,
aBapiii a00 HaA3BHYAMHUX CUTYallli Ta BIAMOBIAHUX M 30UTKIB.

Imogipuicme puzuky — 1€ 4HacTtoTa NpOsiIBY Oyab-sikoi Hebe3neku. IMOBIpHICTDH
PU3MKY (p) BHU3HAYAETHCA SK BIAHOLIEHHS KUIBKOCTI HEOE3MeK, L0 MPOSBISIOTHCS 3
HETaTUBHUMU HACITIAKaMH (71) 10 MOXIJIMBOI1 iX KIJTbKOCTI (V) 32 KOHKPETHUH NIEPio1 yacy

Hynvo6020 pusuxy (a0COIOTHOI Oe31eKH) HeMae. [CHy€e Take MOHSATTS K

3HeXmMYyeaHuil pu3uK — 1€ PU3UK SIKUI Ma€ HACTUIbKH MaJIUN piBEeHb, 10 MepedyBae
B MEXaX JONMYCTHMUX BiIXiIeHs npupogHoro (porosoro) piws (R < 107).

Ipuiinamuuii puzuk — 1€ TaKUil PIBEHb PU3UKY, SKUN CYCIUIBCTBO MOXKE IPUHHATH
(103BONTMTH), BPaXOBYIOUH TEXHIKO-€KOHOMIUHI Ta COIliajbHI MOXKJIMBOCTI Ha JIAHOMY €TaITi
cBoro po3Butky (107 <R <10%).

Makcumanvono npuiiHAmMHUI PU3UK — TIPU TKOMY MOXKE MOCTPaXKIaTH HE OUIbIIe
5% BuUIB 010T€OIICHO3Y.

I'panuuno oonycmumuil pusuk — 1€ MAaKCUMaJIbHUM PU3HUK, KWW HE TMOBUHEH
MIEPEBUIIYBATUCh, HE3BAKAIOUM HA OYIKYBaHWU (COLIAIBHUMN, TEXHIKO-€KOHOMIYHUI)
pesyasrar (10 <R < 107%).

Haomipnuit puzux XapakTepHU3yeEThCS BUKIIOYHO BHUCOKUM pIBHEM, SKHH Y
TepeBaXKHIM OUIBIIOCTI BUMAIKIB MPU3BOAUTH 10 HETaTUBHUX HaciaKiB (R > 10'2).

Inmezpanvhuii puzuk — CyMapHUM PU3UK JIJI1 HACEJICHHS, COIIAIbHUX, TEXHOTCHHUX
1 IpUPOTHUX 00’ E€KTIB BiJl BCIX MOXKJIMBUX HETaTUBHUX MOMAIN MPUPOAHOTO 1 TEXHOTEHHOTO
MOXO/I>KEHHS.

Buau pu3ukiB Ta iX XapaKTepUCTUKHU HajaHi y Tabmummi 2.1.
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Tabnuys 2.1.

Buou pu3ukie ma ix xapaxmepucmuxu

O0’ekT .
Bun pusuxy Jlepesno pusuky Hacaiagku
pU3HUKY
, . YMOBH KUTTEAISIBHOCTI 3axBOpIOBaHHS, TPaBMa,
[nauB1AYyanbHUIM JIronnHa ) ..
JIIOUHA IHBaJI AHICTh, CMEPTH
.. TexHIYHA HEJOCKOHAJICTD, )
TexHiuni ABapis, BUOYX,
, . MOPYIICHHS IPABUJIT
Texuiuaum CUCTEMU . katacTpoda, moxexa,
, eKCIUTyaTaIlii TeXHIYHUX .
Ta 00’ €KTH . pyHHYBaHHS
CHCTEM 1 00’ €KTIB
. . | AHTpomnoreHHe BTpy4aHHs | AHTPONOI€HHI €KOJIOT14HI
) . Exonoriuni .
Exonoriunmii B IIPUPOHE CEPEOBHUIIIE, KaracTpodu, CTUXiHHI
CHCTEMH _
texHorenni HC Jnxa
, ) . , ['pymnioBi TpaBMH, XBOpOOH,
. . CoranpHi Hanzuuaiina cutyaris, .
ComianpHumi i 3aru0eib JII0JICH,
rpymnu 3SHUIKCHHS SIKOCTI KUTTS ,
3pOCTaHHSI CMEPTHOCTI
. . [TigBuiena Hebe3neka 301/IbIICHHS] BUTPAT Ha
. . | Marepianbni .
ExoHoM1uHHI BUPOOHUIITBA 200 0e3MeKy, 30MTOK BiJl
pecypen . :
MIPUPOJIHOTO CEPEIOBUIINA | HEIOCTATHBOI 3aXUILEHOCTI
Ananiz pusuky — 1€ CHCTEeMAaTHUYHE BHUKOPUCTAHHA HasBHOI 1H(opmaiii s

inenTugikamii HeOe3MmeKk 1 BU3HAYCHHS PHU3UKY (IS OAHIET JIOJMHM, HACEICHHS, MaifHa,
COIIIAJIbHUX 1 TEXHOTE€HHUX O0’€KTIB Ta HABKOJUIIHHOTO TPUPOTHOTO CEPEIOBUIIA),
MOPIBHSAHHS HOTO 3 MPUWHATHUM PU3UKOM, OOTPYHTYBaHHS PAIliOHATLHUX 3aXO0iB 3aXUCTY.
s momiid, M0 BXXE BIAOYJUCS, BU3HAYCHHS WMOBIPHOCTI HE CTAaHOBHUTH 3HAYHUX
yTpyaHeHb. s mporo Tpeba MaTh IMIOAO HHUX BIiATOBIMHI CTATHCTHYHI JaHi. 3HAYHO
CKJIQJIHIIIC BW3HAYUTH WMOBIPHICTH TMOIH, IO OYIKYIOTHCS, ajieé Ie HE TPaIlIsSIIHCS.
Hanpuknag WMOBIpHICTH BIIMOBH CKJIQJHOT CHCTEMHU, IO BIIEPIIE MPOEKTYETHCS, TaKOi K
KOCMIYHUH amapar HOBOTO THWITY, aJIpOHHHN KOJaiaep, Yd TEXHOJOTIYHHHA MpoIiec, IO
BIIEPIIIC IIAHYETHCS TOMIO 200 K MOJIH, sIKi MatoTh WMOBipHicTh 10-5 — 10-6 , TOOTO TaKkuX,
K1 MOXKYTh BitOyTucs ogus pa3 Ha 100 000 — 1 000 000 pokiB, a yac icHyBaHHs 00’ €KTa,
Ha AKOMY MOJKE BifOyTHCS Il TIOJis, CTAHOBUTH BChOTO JIMIIE KillbKa POKiB. MMOBipHicTH
BIIMOBU TaKHX CHTEM OIUHIOIOTH LUISIXOM OINUTYBaHHS EKCHEpTIB ab0 » BHUKOHYIOUU
PO3paxyHKH CKJIAJIOBUX €JIEMEHTIB CHCTEMH, 1[0 MU PO3TIITHEMO naii. BapricHuit crocio
BU3HAYCHHS IIKOJIU TaKOXX Ma€ IEBHI HENOJNIKH, OCOOJIMBO, KOJNHM TMHTAHHS CTOCYEThCS
BapTOCTI KUTTS. SIK MOPIBHATH BaPTICTh KUTTS HEMOBIISITH, JIIOJMHU TIOBHOI TBOPYUX CHII,
eHeprii Ta neHcionepa? Uu ogHakoBa BapTiCTh JIOJMHM, 1[0 MEIIKA€ B PO3BUHEHIN KpaiHi 1

Ma€e TEBHHWM 3amac MaTepialbHUX OJyiar, 1 JIIOJWHA 3 EKOHOMIYHO BIJCTAJIOI KpaiHH.
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[IpuiiHsSBIIM YMOBHO [JIsi KUIBKICHOI OINIHKM Takux HeOesnmek E = 1, BUKOPHUCTOBYIOTH
BEIIMYMHY, SKY Ha3WBalOTh KOEQIIIEHTOM I1HAWBIAYaIbHOTO PHU3UKY. TakuM YHHOM
BUXOAUTh 1110, KOEQIIEHT IHAWBIAYaJbHOTO PHU3UKY — 1€ BIJHOIICHHS KIJBKOCTI
peanizoBaHMX HEOaKaHMX HACTIIKIB JJIS JKUTTS OJHIET JIOJWHU O BCIX MOMKJIHMBHX 3a
MIEBHMI MEeP10]1 Yacy, ado X — 4acToTa peajizallii HeOe3mexK.

XapaKTepHI/IM MPUKIIAAOM BHU3HAUCHHA 3araJIbHOI'O Ta I'PyIOBOI0 PU3HUKY MOKC CIIYXKXUTU
PO3paxyHOK YHCJIOBOTO 3HAYEHHS BUPOOHHYOTO TPaBMATHU3My — TOOTO WMOBIPHOCTI YIIKOKEHHS
3/I0pOB’S YU CMEPTI IpalliBHUKA I1J] YaC BUKOHAHHS HUM TPYJOBHX 000B’s3KiB. Ha BinMiHy Bin
OLIIHKA BUPOOHHYOTO PU3UKY TPH OLIHII MPOPECIiTHOTO PU3HKY BPaxOBYETHCS TSKKICTh HACIIAKIB

(MOKa3HUK CTaHy 3/10pOB’s 1 BTPATH Mpale31aTHOCTI MPaliBHUKIB), TOOTO IIKOJA.

2.2. MeTtoau4Hi MiAX0aHM 10 BU3HAYEHHS PU3UKY

BueHi BUIINSAIOTE HACTYITHI OCHOBHI METOJIMYHI M1IXO/IH IO BU3HAYCHHS PU3HKY:

Cmamucmuunuil — 6a3yeTbcs HA aHaNi31 KOJMBaHb JOCHIKYBaHOTO MMOKAa3HUKA 32
MeBHUM Binpi30K vacy. [lepenbayaeThes, M0 3aKOHOMIPHICTh 3MiH aHAJII30BAHOI BEJTMYUHA
MOIIUPIOETHC Ha MaiOyTHe. Iy TpuBanux mepiofiB yacy Ie, sIK MPaBWIIO, BUABISETHCS
CIpaBEeJIUBUM, ajie Uil KOPOTKOTEPMIHOBOi  OIIIHKK  ©KCTPAIOJISIil  KOJHIITHIX
3aKOHOMIpHOCTEH Ja€ 3Ha4yHi MOMIIKA. OTXe, MPOCTa EKCTPAIMOJIALIS CTPATEriuHuX
3aKOHOMIPHOCTEN HE A€ MOXKIIMBOCTI PEATbHO OLIIHUTH PU3HK.

Inorcenepruil — civpaeTbecsi Ha CTaTUCTHKY, PO3paxyHOK 4acToTH BUHHKHEeHHS HC,
IMOBIpHICHUI aHami3 Oe3neku, MoOyaoBy JAepeBa HeOE3MeKH, CHeliaibHI KOMIT I0TEpHI
porpamu.

Excnepmuuii — monsrae y BHUKOPUCTaHHI BHCHOBKIB CIIELIATICTIB-€KCIEPTIB Ta
MO’Ke OyTH BIIHECEHHH 10 Cy0’ €KTUBHUX METO[IB BU3HAUCHHS PiBHS O€3MEKH.

Mooenvhuii — 3acHOBaHUN Ha MOOYJOBI MoJeNel MepeayMoB MOJii B CHUCTEMI 3
ypaxyBaHHSM BIUIMBY HIKIJJIMBUX (paKTOPiB HA OKpEMY JIIOJIMHY, COLIaibHI, mMpodeciiiHi
rpynd i T.1. basyeTbcst Ha o0y 10B1 MOZIeNi BIUIMBY HeOe3MeK Ha OKpEMY JIIOJIHHY .

Hopmamuenuii — € 1yxe 3py4HdM Ha npakTumi. J[o HOro mHO3UTUBHHUX pHC
HAJIC)KHUTh JIETKICTh pO3paxyHKiB. CHCTeMy HOPMATHBIB MOXHa PO3IJISIIATH SK OAWH i3
BapiaHTIB PEHUTHHTOBOTO METOAY 3 TI€I PI3HUICIO, IO IMKaJla OIIHKW 3a3/ajeriib
chopMoOBaHa i CKIAIa€ThCS 3 MiHIMYMY 3HaueHb paHXyBaHHs. HopMaTUBHUN METO] OIlIHKA
Ja€ 3MOTy BU3HAYUTH CTYIIHb PU3UKY 3 MaKCHUMaJIbHOIO TOYHICTIO. AJle 1el MEeTo/a He Ja€
MOKJIMBOCTI BpaXyBaHHS BCIX HIOAHCIB KOHKPETHOT CUTYaIlii.

Couyionoziunuii — TPYHTYEThCS HA CHCTEMI METOIOJIOTIYHMX, METOJMYHHUX Ta
Oprasi3aliifHO-TeXHIYHUX 3aXOJliB, TMOB’SI3aHUX MK COOOI €IMHOI0 METOK: OTPUMAaHHS
JOCTOBIPHUX JaHMX Mpo sBUIIE ab0 Npolec, SKI BUBYAIOTHCS, I IX HACTYIHOTO
BUKOPUCTAHHS 11010 3MEHILIEHHS HE0E3MEKHU KUTTIO JIFOIUHHU.

Ananozoeuit — 6a3yeThCs Ha BUKOPHCTaHHI Ta MOpPIBHSAHHI HeOe3mek 1 (akTopiB
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PHU3HKY, K1 BITOYBaNIKCS B TOAIOHMX YMOBaX Ta CUTYaIlisX.

Komobinosanuit — 6a3yeThCcsi Ha BUKOPUCTaHH1 JEKUTBKOX METO/IIB.

KoxxHmit 3 MeTOAIB OIIHKM pIBHS PHU3UKYy Ma€ CBOi MepeBaru 1 HEIOMIKH, IO

00yMOBITIOE YMOBH 1 MOYKJTUBOCTI HOTO 3aCTOCYBAaHHS y MPAKTHII].

Inougioyanvnuii ma 2pynosuil pu3uk

Inougioyanvnuii pusux 1€ MHMOBIPHICTh YPaKEHHS OKPEMOi OCOOM MPOTIroM

MEBHOTO TEpIoAy 4Yacy B pe3ysbTaTi BIUIUBY JOCIIKYBAaHMX YHMHHUKIB HeOE3NeKu Mpu

peanizanii HeCpUATIMBOI BUNIAAKOBOI MOJIIT 3 ypaxyBaHHIM HMOBIPHOCTI ii iepeOyBaHHS B

30H1 YpaKE€HHS.

[HnuBinyansHUI pU3UK R; XapakTepusye peaiizalilo HeOe3eKu MEeBHOro BUAY IS

KOHKPETHOT 0CO0H, a TaK0XK PO3MOJILT PU3UKY B 4aci Ta IPOCTOpI

R=1%,
L

(2.3)

ne P — KimbKiCTh MOTEPIUTNX (3aru0iInx) B OJUHUITIO Yacy ¢ BiJl IEBHOTO (aKTOPy PU3UKY f;

L — KUTBKICTB JIIOJIeH, CXWIIBHUX JI0 BIAMOBIAHOTO (DAKTOPY PU3UKY B OJMHHMIIIO YacCy f.

[Ipu Bu3HAuYEHH! 1HAMBIAYAIBLHOTO PU3UKY HEOOXIJHO BpPaxOBYBaTH YaCTKy 4Yacy

nepeOyBaHHS B «30H1 PU3UKY» Ta MOCTIHE MicIle MPOKUBaHHS ocodu (Tadi. 2.2).

Tabnuysa 2.2

Jcepena i pakmopu inougioyanbHo2o pusuKy

xepeno iHAMBITyaJbHOI0 PU3MKY

Haii6inbm nommpenuii pakrop pusnky cmepri

BHYTPIIIHE CEPEIOBHIIIE OPTaHi3My
JIOINHA

CHa}IKOBO—I‘CHeTI/I‘lHi, IICUXOCOMaTHYHI 3aXBOpPIOBaHHA, CTapiHHH

BIKTUMHICTb

CYKYITHICTh OCOOUCTICHUX SIKOCTCH JIFOJTUHHU SIK KEPTBHU MOTCHIITHIX
Hebe3mnex

3BUYKH

KypiHHSI, B)KUBaHHS aJKOTOJII0, HAPKOTHKIB, IppallioHalIbHEe XapuyBaHHs

coliaabHa eKOIOTis

HESIKICHE MOBITpPS, BOAA, MPOAYKTH XapuyBaHHs; BipyCHI iH(eKuii,
noOyTOBI TPaBMH, IOXKEXKI

npodeciitHa TisIbHICTh

HeOe3neyHi Ta HIKiUIMBI BUPOOHUYI (hakTopH

TPaHCIOPT

aBapii i kKaTacTpou TPAaHCIIOPTHHUX 3aCO0IB,
1X 31TKHEHHS 3 JIFOIUHOIO

HenpodeciiiHa TisTbHICTh

Hebe3mekn, 00yMOBIIEH] IFOOUTENECHKAM CIIOPTOM, TYPU3MOM, 1HITUMH
3aXOIUICHHSIMHU

comianbHa cepenia

030pOo€HMIT KOH(IIIKT, 3I0YNH, Cyinn, BOUBCTBO

HaBKOJIMIIIHE MIPUPOIHE CEPEIOBHUIIE

npupoaHi Hebesmekn Ta npupoaHi HC

[HpuBinyanpbHUIl PU3MK TOMIEHO HA KaTeropii:

noOyToBUil; MpodeciiHu;

NOOpOBUIbHMIMA, BUMYIICHUH. [HANBIAyansHUN pU3UK MOXKe OyTH JOOPOBUIHHHUM, SKIIO BiH
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00yMOBIICHUM JISTBHICTIO JIFOAUHU HAa JOOPOBUIBHIM OCHOBI, 1 BUMYIIICHUM, SIKIIO JIFOJMHA
MIIIAETHCSA PU3UKY Y CKJIal YaCTUHU CYCHUILCTBA (HAMPHUKIIA], TPOKUBAHHS B €KOJIOTTYHO
HECTIPUATIMNBHUX PETiOHaX, MOOINU3Y JHKEpeN MiABUIIICHOT HEOE3MEeKN ).

OniHka TOMyCTUMOIO CTYNEHs PU3UKY JIIOAWMHHU B PO3BUHYTHUX KpaiHaX BBaXKa€ThCs
iHguBimyampHEM pusukoM, skuil  gopiBHioe 10° mHa pik. Manum  BBaxaeThCs
inuBinyansHuit pusuk 3aru6eni 107 Ha pik.

[HnuBinyanbHUIl PHU3UK HE JO3BOJSE CYIUTH MPO Maciutad Karactpodu, TOMy
BBOJIUTHCS TIOHSATTS IPYIOBOTO (COL[IAIbHOIO) PU3UKY.

I'pynosuii, abo couianvnuii pusuk SBISE COOOI0 3AJEKHICT MIXK YacTOTOIO
HEraTUBHMX MOJIH (aBapiil, KaracTpod, CTUXIHHUX JIMX) Ta KUIBKICTIO MTOCTPKAATNUX B HUX
JIOJIeH, XapaKTepu3ye€ MacimTadu 1 TSDKKICTh HETaTMBHUX HACTIAKIB HAI3BUYANHUX
CUTYallli{, a TAKOXX PI3HOT'O POy SIBUIIL 1 IEPETBOPEHb, 1110 3HUKYIOTh SKICTh KUTTS JIOACH.

CoulanbHuil pu3MK, HA BIAMIHY BiJ 1HAMBIAYaJbHOTO XapakTepHU3ye MacluTad
KaTtacTpo(pi4HOCTI HEOE3MEK.

HaiiGinpm nommpeni ¢akTopu COLIAJIbHOTO PU3MKY B 3aJIeKHOCTI BiJ JpKepena
HaBeIeHOo B Tadml 2.3.

Tabnuys 2.3

JIcepena it pakmopu couianvnozo puzuKy

JlxepeJio coliaabHOro o . .
Haji0inbm nommupeHi GpakTopu coiaJbHOT0 PU3HKY
PU3HUKY

L ) IToceneHHs nro/iei B 30HaX MOXKJIMBOTO 3aTOIJICHHS,
VYpbanizariisi €K0JI0TI4HO . _
N " BUHUKHEHHS 3CYyBIB, CENIB, JAHAMIA(DTHIX TTOXKEK,
HECTIMKUX TEPUTOPIN . L ,
BHUBEP>KCHHS BYJIKaHIB, MIABUIIEHA CEHCMIUHICTh PET1I0HY

[TpomucnoBi TexHONOT1T Asapii Ha AEC, TEC, xiMiuHUX KOMOiIHATax; TPAHCIIOPTHI
Ta 00’ €KTH i ABUIIIEHOT KaTacTpo(u; TEXHOTCHHE 3a0pyTHEHHS HABKOJIHUIITHHOTO
HeOe3meKu cepeIoBHIIa

CorianbH1 Ta BiICbKOBI o .
Boiiosi nii; 3acTocyBaHHs 30p0i MacOBOTO 3HUIIICHHS

KOH(]ITIKTH
Eninemii, manaemii [Tormupenns iH}exIii
["omon, 3muaHI; HE3aJ0BUTBHI )KUTIOBO-TIOOYTOB1 YMOBH;
3HIKEHHSI IKOCT] )KUTTS HE/IOCTATHICTh Ta HU3bKA AKICTh MPOIYKTIB XapuyBaHHS;

MOTiPIIEHHS METUYHOTO 00CITyTOBYBAaHHS;

CnpuifHATTS pU3UKy Hebe3mnek iroauHo cy0’ektuBHO. [llomeHHO Ha BHPOOHUIITBI

ruHe Big 40 mo 50 4osoBiK, a B IUJIOMY IO KpaiHi BiJ pi3HUX HEOE3IMeK BTPavyarOTh KUTTS
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noHaz 1000 oci6. Ane 1i JaH1 MEHIIIE BpakaroTbh, HIk 3arudens 5-10 mroaeit B onHii aBapii
a00 KOMYy-HeOyIb KOH(ITIKTI.

BBaxkaeTbcs, O AKW0 Oepicasa He 8HCUBAE HIAKUX 3AX00i8 U000 3HUNICEHHA
Pi6HA  pU3UKY, AKUIL MOMCHA chocmepizamu, mo MAKUil PU3UK € COUIANbHO
00OnyCmumum.

Kputepiem n0mycTHMOCTI MOXYTh CIY>KUTH aCUTHYBaHHS, IO BUIUISIIOTHCA Ha
OXOpOHY 37I0pOB’sl Ta 3a0e3neueHHs Oe3MneKu JTroel (0XOopoHa mpaili, aBapiiiHO-psATyBaJIbHA
ciay>k0a 1 T.11.). SIKIIO YMCeNbHICTh HACEJIEHHs KpaiHU 3pOCTaE Ta aCUTHYBaHHS Ha BKa3aHi
11711 TAKOXK I1IBUIIYIOTHCS MPOTOPIIHO YUCETBHOCTI HACEJICHHS, TO PIBEHb PU3UKY CMEPTI
JHOJIeH y 1iH KpaiHi BBAKAETHCS COLIAIBHO IOy CTUMUM.

OuiHUTH TpPYNOBHM, ab0 COIIATbHUM PU3UK MOKHA, HAIMPHUKIA, IO JUHAMIII

CMEPTHOCTI, po3paxoBaHoi Ha 1000 40I0BIK BIAMOBITHOT TPYIIH.

Pigni puzuxy

Jlist TorO, 100 BU3SHAYUTH CEPHO3HICTh HEOE3MEKH, ICHYIOTh Pi3H1 KpHUTEpii.

Kamezopii cepiio3nocmi Hebde3nek BCTAaHOBIIOIOTHh KITbKICHE 3HAYEHHS BiJIHOCHOL
CEpHO3HOCTI IMOBIPHHMX HACIIIKIB HEOE3MEYHNX YMOB.

Buxopucranns kareropii cepiio3HOCTI HeOe3nmeKkd HeOOXiAHO i BH3HAUYCHHS
BITHOCHOI B)KJIMBOCTI BUKOPHUCTAHHS PO UTAKTHYHUX 3aX0/I1B /I 3a0e3MeUeHHs O0e3MeKn
KHUTTEIISUTBHOCTI, KOJIM BOHA 3aCTOCOBYETHCS /ISl TICBHUX YMOB YW TOUIKOJKEHb CUCTEMH
(trabm. 2.4). Hampuknazg, curyarii, ski Hamexarb a0 kareropii IV (karactpodiuni

HeOe3mnekn), MmoTpeOyroTh OiIbINOi yBaru, HIXK BimHeceHl 10 Kareropii | (He3HauHI

HEOEe3TCKH).
Tabnuys 2.4
Buou i kamezopii cepiioznocmi nebeznex
Bun Kareropisn Onuc HemAacCHOro BUNAIKY
Karactpodiuna v CmepTh 200 pyHHYBaHHSI CUCTEMHU
Cepiio3Ha TpaBMa, CTIHKE 3axXxBOpPIOBAaHHS, CYTTEBE
Kputnuna I11 .
MOIIKOJKEHHS Y CUCTEMI
He3nauna TpaBMa, KOpPOTKOYacHe 3axBOPIOBaHHS,
I'pannuna II .
MOIIKOJKEHHS Y CUCTEMI
Menm 3HayHi, HDK y Kareropii Il  TpaBmmu,
He3nauna I )
3aXBOPIOBAHHS, MOIIKO/KEHHS Y CUCTEMI
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Pigni timosipnocmi Hebe3nexku € SKICHUM B1IOOpaXKE€HHSM BITHOCHOI MMOBIPHOCTI

TOTO,

HEIIIKOHTPOIBHOT Hebe3meku (Tab. 2.5).

mo BiAOyAeThcs HeOakaHa TOIis,

Pigni iimogipnocmi nebeznexku

gKa € HacliJKOM HE€ YCYHYTOi

abo

Tabnuys 2.5

Buna PiBenn Onuc HACTIAKIB
Yacra A Benuka iiMOBipHICTB TOTO, IO MOIS BiAOYAETHCS
Nmogipua B Moske TpanuTHCs JeKiTbKa pa3iB 3a KUTTEBUN IIUKIT
Mo>ximBa C [HOM1 MOYKE B1IOYTHUCS 32 JKUTTEBUM ITUKIT
) MaroiiMoBipHa, ajle MOXJIMBA TOJisS MPOTATOM >KUTTEBOTO
Pinka D
ITUKITY
IIpakTaHO B HacTineku ManmoiMOBIpHO, IO MOKHA TPUITYCTHUTH, IO Taka
HEHMOBIpHA HeOe31eKa HIKOJIU He BiI0yAeThCs

bazyrouncr Ha BumIii IMOBIPHOCTI HeOe3nmeKku OyAb-KOi CHUCTEMH, MOXHA TIUTH

BHCHOBKY MIOJI0 CcrienU(i9HUX BUIIB AISUTBHOCTI JTIOCH.

BukopucTtoByroun BOJHOYAC METOAUKM BU3HAYEHHS CEPHO3HOCTI 1 HWMOBIPHOCTI

HEOE3MeKW, MOXKHA BH3HAYHWTH, BUBYMTH HEOE3MEKH, BITHECTH iX JO IEBHOTO Kiacy i

BUPIMIUTH iX.

BceranoBuBmm OykBeHO-IIM(POBY CHCTEMY OILIHKH PH3UKY U KOXKHOI Kareropii

CepHO3HOCTI Ta KOKHOTO PiBHA KUMOBIPHOCTI, MO’KHA TTIMOIIE KIacu(iKyBaTH Ta OLIHIOBATH

PU3MK 3a CTYyNEHEM NPUITYCTUMOCTi. BuKOpuCTaHHS Takoi MaTpHIll TOJETHIyE OI[IHKY

pu3uKy (Tabm. 2.6).

Tabnuys 2.6
Knacughikauia ma ouinrosanusa pusuKy 3a cmynenem npunycmumocmi
Kareropist HeOe3nexn
Yacrora, 3 sIK010
. . IV III Kputnuna II I
BiI0yBa€eThCS MOIis )
Karactpodiuna I'pannuna | Hesnauna
(A) Yacro 4A 3A 2A 1A
(B) ImoBipHO 4B 3B 1B
(C) MosknuBo 4C 1C
(D) Pinko 2D 1D
(E) [IpakTH4HO HEMOKIITUBO 4E 3E 2E 1E
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IIpooosocenns mabauyi 2.6

Innexc pusuKky HeGe3nexku

Knacudikaris pusuxy Kpurepii puzuxy
4A,4B,4C,3A,3B,2A Henpumnyctumuii (HagmipHuii)
Hebaxxanmii (rpaHUYHO JOITYCTHMUN)
4E,3E,2D,2E,1A,1B [TpumycTrmMuii 3 nepeBipKoIo (TPUHHATHHIA)
1C,1D,1E [Tpumyctrmuii 6€3 mepeBipk (3HEXTYBAHUN )

Cepiio3Ha HebOe3neka MoKe OyTH MPUITYCTUMOIO, SKIIO MOXKE OyTH OBEIEHO, IO il
WMOBIPHICTh HAJATO HM3bKA, TAK CaMO MOXXe OyTH MPHUIIYCTUMOIO BIpOTigHA MOJis, SIKIIO
MOXxe OyTH JOBEACHO, IO pe3yibTaT i1 He3HauHui. LI MipKyBaHHS NarOTh MiACTaBU IS
NPUMYIICHHS, 1[I0 MOGIPHICMb NPURYCMUMO20 PU3UKY Hebde3neku o00epHeHOo

nponopuiiina it cepiioznocmi.

Konyenuia npuiinamuozo pusuky

CydacHuii CBIT BIIKHHYB KOHIIETIIIIO a0comoTHOI Oe3neku. Ha cboromni po3pobiena
1 3aCTOCOBYETBCS KOHYERYIA NPUIHAMO20 (0ONYCHMUMO20) PUUKY, CYTHICTh SKO1 MOJISATAE
y TIparHeHHi 3a0e3MeUnTH TaKWi CTYMiHb OE3MEKH, SIKUH CIPUIAMAETHCS CYCIIJIBCTBOM Y
el yac.

[TpuifHATHUHN PU3HK MOEAHYE B COO1 TEXHIYHI, EKOHOMIYHI, COIIabHI Ta MOJITHYHI
aCMeKTH 1 MpeACTaBisie JACAKHM KOMIPOMIC MK pIBHEM O€3MEKH 1 MOMIJIMBOCTSIMH ii
JOCATHEHHS.

[ToTpibHO MaTh Ha YyBa3i, IIO0 EKOHOMIYHI MOXXJIHMBOCTI MiABHILEHHS O€3MeKu
TEXHIYHUX CHUCTEM He Oe3MekHi. BuTpauaroun KOIITH Ha MiJBUINEHHS OE3MEeKH, MOKHA
3aBJIaTH IIKOAM COLIaNbHIN cepl, HAPHUKIA, SMEHIIUTH BUTPATH HA MEUIIUHY, KYJIbTYpY
Ta 1H., 0 30UIBIIY€E COIIANTBbHO-€KOHOMIUHUHN pu3uK. [Ipu 30UIbIICHHI BUTPAT TEXHIYHHIMA
PU3UK 3HIKYETHCSA, ajie pocte comianbHuil. CyMapHU pU3MK Ma€ MiHIMyM MpPHU IE€BHOMY
CHIBBIJHOIICHHI MK 1HBECTHIISIMH B TEXHIUHY Ta coliaibHy cdepy. Lli obcraBunu
MOTPiIOHO BPaxOBYBATH MPHU BUOOPI PU3HUKY, 3 IKHM CYCIUIECTBO MTOKU 3MYILIEHO MUPUTHUCS.

IToBHa Oe3reka He Moke OyTH rapaHTOBaHA HIKOMY, HE3aJIEKHO BiJl CIIOCOOY JKHUTTS.
Ipu 3MeHImIeHHI pU3UKy Hivkde piBHa 10 B pik rpoMaachKicTh He BUCIOBIIOE HAIMipHOT
3aKJIONOTAHOCTI, 1 TOMY PIJKO BXXHBAIOTHCS CHELIabHI 3aXOIW JUISl 3HUKEHHS CTYIEHS

. . o . -8 .
PHU3UKY. I[OCI/ITL MaJIUM BBAXKAE€THCA 1HAUBIAYAJIbHUH PU3UK 3aruoeni 10™ Ha PIK.
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BBaxkaeTbcs, 110 CydacHi TEXHIYHI CUCTEMHU IMIABUIICHOT €HEPTeTUYHOI MOTY>KHOCTI
MOBHHHI MaTH BILIMB HeGe3meunnx haxtopis Ha moxuny Ha pisai 10 - 10 Ha pik i Menm
IIpHU BCIX BUJAX BIUITMBY Ha CHCTeMY (B1JIMOBa TEXHIKH, TOMUJIKHA BUKOHABIIS, TOIIO). Taka
KOHIICTIIIS MPUUHIATHOTO PU3UKy. Jleski daxiBii miagaroTh 1i KpUTHIl, BOAYaroud B HIM
AHTUTYMaHHUN Miaxigq g0 npodbimemu. OTke, BBEACHHS MPUHWHATHUX PHU3HMKIB € aKIIIE€IO,

CIIPAMOBAHOIO HA 3aXHCT JIFOAUHMU.

2.3. AHaui3 He0e3MneK i ynpaBJIiHHA PU3MKOM

Bumie Oyno mokaszaHo, IO KOJHA CHUCTEMa 4YM ONepallisi HE rapaHTye aOCOJIFOTHOT
Oe3mekn. Ta Bce x goku Mu He mMaemo 100% Oe3meku, MU HaMara€eMocs, HaCKUIbKH IIe
MOXJIMBO, HAOJM3UTUCA N0 I1i€i METH. 3 IUIMHOM Yacy pI3HI 3aX0Au Ta METOAH, SKi
BUKOPHUCTOBYIOTbCS JUIsl BUPILICHHS BIAMOBIIHUX 3aJa4, YJOCKOHAIIOIOTHCS, 30LIbIIYIOUN
Hallll MOJIMBOCTI y JOCJIDKEHHI CHUCTEeM, BHU3HAYEHHI HEOE3IeK, BHUKJIIOUYEHHI abo
KOHTPOJII 32 UUMHU HeOe3NeKaMH, 3HWKCHHI PU3UKY 10 MPUUHATOTO PIBHA MpH PoOOTI 3
IMMHU CHCTeMaMU. AHaji3 HeOe3NeK MOYUHAITH 3 TPyOOro JOCHIKEHHS, SKE J03BOJISE B
OCHOBHOMY i/leHTU(IKYyBaTH pKepena HeOesmnek. [lorim, mpu HEoOXiTHOCTI, TOCHIIHKEHHS
MOXYTh OyTH MOrnuOeH! 1 Moke OyTH BUKOHAHHMH JEeTadbHUM SKICHMUA aHami3. Meroau
UX aHaII31B Ta MPUIOMH, SKi BUKOPUCTOBYIOTHCS MPH IX BUKOHAHHI, BIIOMI MiJ PI3HUMHU
Ha3BaMmu. Hipkde HaBeeH1 OCHOBHI 3 WX 3aralbHUX 1HCTPYMEHTIB.

Tunu anamizy:

o [Tonepenniii anami3 Hebesnek (ITAH)

o CucremHuuii anani3 Heoesnek (CAH)

o [Tincuctemuuii ananiz nedesnex (IICAH)

o AmHaniz Heb6e3mneku poOit Ta oociyropyBanns (AHPO)

MeTtonu Ta npuiiomMu, 1110 BAKOPUCTOBYIOTHCS MPH aHAJI3aX:

o AHaJi3 NOMIKO/KEHb Ta BUKIMKaHOTo HUMU edekty (AIIBE)
o Amnani3 nepea nomuiok (AJIT)

o Amnani3 pusuky nomuiok (APII)

o [IpopaxyHkHn MEHEKMEHTY Ta AepeBo pusuky (IIM/IP)

. Amnani3 notokiB Ta nepeurkon eHeprii (AIIIIE)

o Amnani3 noetanHoro Ha0mmkeHHs (AITH)

o [Tporpamumii anami3 neoesnex (ITpAH)

o Amnani3 3aranpbHuX npuduH nojgomku (A3IIIT)

o [Tpuuunno-HacmiakoBuii anani3 (ITHA)

o Amnani3 nepesa nogiit (AJI1n)
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MeTtoro JaHOTO HAaBYAIBHOTO MOCIOHWKA HE € BUBUCHHS MEePEIiUYeHUX BHUIIE METO/IIB
Ta IpUHOMIB aHami3y HeOe3neK. ICHye Benrka KiIbKICTh HAYKOBUX Ta TEXHIUYHUX Mpallb Ha
0 TEeMy, $IKI PEKOMEHIYEThCA BHUBUUTH THM, XTO XOu€ OTpUMaTH OUIbII TOBHI Ta
JIeTaai30BaHl MOpajy 3 MPUBOJY 3aCTOCYBaHHS METO/IIB aHAII3y HEOe3IeK.

Kpim TOro, oKpeMi METOJMKH BUBYAIOTHCS MPH BUBUYCHHI 3arajibHO 1HXEHEPHUX Ta
CHelIaJIbHUX JUCHMIUIIH. Ta OCKIIbKHM JaHWN HaBUAJbHUM TOCIOHMK pO3paxoBaHUW Ha
HIMPOKE KOJIO CTYJIEHTIB pI3HUX CHEIIaIbHOCTEH, aBTOpPU BBaXAlOTh 3a JOIJIbHE
O3HAHOMHUTH IX 3 OCHOBaMHM NpPHHANMHI JABOX 3 HABEJIEHUX BHUIIE METOJMUK, a caMme 3
nonepeaHim anaiizoM Hebesnek ([TAH) ta ananizom aepea momuiiok (AJIIT).

[Tonepenniii anami3z HeOe3MeK — II€ aHaji3 3arajbHUX TPy HeOE3IeK, MPHUCYTHIX B
cUCTeMi, iX pO3BUTKY Ta peKoMeHJauii moao koHTpoiw. [TAH e mepmoro crnpoboro B
npotieci 0e3MeKd CHCTeM BU3HAYMTHU Ta KiIacu(iKyBaTH HeOE3NEeKH, SIKI MalTh Micle B
cuctemi. IIpore B OaraThoX BHMAJKaxX LBOMY aHaJi3y MOXE MepeayBaTd MiAroTOBKa
MOTNEPEAHBOTO TIEPENTIKY HEOE3IeK.

ITAH 3BHYailHO BUKOHYETHCSA Y TAKOMY TTOPSIKY:

e BuBYalOTh TEXHIYHI XapaKTEPUCTUKU OO0’€KTy, CUCTEMH UM MPOLECY, a TaKOXK
JDKepesia €Heprii, o0 BUKOPUCTOBYIOTHCS, poO0Ye CepeIOBUINE, MaTepiain; BCTAHOBIIOIOThH
iXH1 HEOEe3MeuH] Ta MIKIIJINBI BIACTUBOCTI;

e Bu3HaualTh 3aKOHH, CTAaHJIAPTH, IPABUIIA, ISl SKUX PO3IOBCIOJKYETHCS HA JaHUI
00’€KT, CHCTEMY YH MPOIIEC;

o [lepeBipsroTh TEXHIYHY JOKYMEHTAIlII0 Ha 1i BIJMOBIIHICTH 3aKOHAM, IpaBUIIaM,
MPUHLIMIIAM 1 HOpMaM Oe3MeKH;

e CkianaroTh mepernik HeOe3NeK, B SKOMY 3a3HaydaloTh 17eHTHU(]IKOBaHI JpKeperna
HeOe3neKk (CUCTEeMH, IMiJICUCTEMHU, KOMIIOHEHTH), YMHHUKH, [0 BHUKIHMKAIOTH IIKOIY,
MOTEHIIHHI HeOe3MeuH1 CUTYyaIlli, BUsIBJICHI HEJOIIKH.

IIpu mposenenni [TAH ocobnuBy yBary mpHAUISIOTE HASABHOCTI BUOYXOHEOE3MEYHHX Ta
TOKCUYHUX PEUOBHH, BUSBICHHIO KOMIIOHEHTIB 00’€KTa, B SKMX MOXJIMBA iX MPUCYTHICTD,
MOTEHI[IHA HeOe3MeyHa CUTYyallis BiJi HEKOHTPOJIbOBAHUX PEaKIli 4d MPH TNEpPEBUILCHHI
THUCKY.

[Ticns Toro, Koy BUSIBICHHI KPYIIHI CUCTEMHU 00’€KTa, Kl € JpKepelaMHu HeOe3NeKH, iX
MOYHa PO3TJIAIaTH OKPEMO 1 JOCIIKYBATH OB AETAIBHO 3a JIOTIOMOTO0 1HIITUX METO/IIB
aHaIi3y, MePeITiK SKUX HaBEJACHO BHUIIIE.

IcHyroTh 0a30Bi 3amuTaHHs, Ha sKi 0O0OB’S3KOBO HEOOXIJHO BIJMOBICTH, KOJW MPOBOJATH
ITAH, He3Baxarouu Ha Te, 110 JACSIKI 3 HUX MOXYTb 37]aBaTUCS 3aHAATO MPOCTUMU. SKIIO 111
MUTaHHS HE PO3MVISIHYTH, TO ICHYE PHU3MK HEMOBHOTO aHamizy Oe3neku cuctemMu. Bes
OPOCTOTa YU OYEBUAHICTH MA€ CXHWIbHICTh MPUXOBYBATH JESIKUN pPIBEHb MPUXOBAHOI

HeOesneku. ba3zoBi 3anuTaHHs, K1 MalOTh OyTH BHUPIIICH], BKIIOUAIOTh HACTYIIHI:
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3.

Sxuit mponec/cucTemMa aHaIi3yHOThCs?
UYu 3amydeHi J10 1€l CUCTEMH Jt0u?
[Ilo cucTema MOBUHHA 3BUYAHO POOUTH?
Yoro cucrema He NOBUHHA POOUTH HIKOIH?
Uw icHYIOTHh CTaHAAPTH, IPABHIIA, HOPMH, SIKI MAIOTh BIIHOIIEHHS 10 CHCTEMU?
Uu BUKOPHCTOBYBAJIaCh CHCTEMa paHilie?
[To cuctema BupoOIsie?
Ski eeMeHTH BKIIOYEHO B CUCTEMY ?
SKi eeMeHTH BUIIYy4YEeHO 3 CUCTEMU?
[Ilo Moe CHpUYMHUTHU NOSIBY HEOe3NeKu?
Sk ouiHyeThC 1151 TosiBa?
o 1 e € mKepeaMu Ta NEPemKoaMu eHeprii?
Uu icHye KpUTHYHUHN yac JU1sl 0€3MeYHOCTI onepanin?
Sxi 3aranbpH1 HEOE3MEeKU MPUTAMaHHI cUCTeMi?
Sk Moxke OyTH MOKPALEHUH KOHTPOJIb?
Yu cipuiiMe KepiBHUIITBO 11ei KOHTPOJIb?
[Iposenenns ITAH moxe Oytu cnpormieHo 1 Gopmalii3oBaHO 3aBISKM BUKOPUCTAHHIO

MaTpHulll MONePeHBOT HEOE3MEeKH, CIeHIaIbHIUX aHKET, CIUCKIB Ta TaOJIUIIb.

T'0n106Hi emanu KilbKiCHO20 aHAni3y ma OUIiHKU PUSUKY.

KinbkicHuii anaji3 Hede3nmeK 3aBX 1 MOYNHAIOTH 13 MOMEPETHBOTO TOCIIIKSHHS,
OCHOBHOIO METOIO SIKOTO € 1IeHTU(IKaIIA JpKepesia HeOe3meKH.

BusiBinenns mxepen HeOe3nekn, JOCIiHPKSHHSI PO3BUTKY HEOE3IeKH Ta ii aHali3 €
000B'I3KOBUMU CKJIaJJOBUMH METOAMKH, 1110 HA3UBAETHCS MOMEPeIHIM aHAJIi30M Hele3mek
(ITAH).

Iposeaennst [IAH y mpakTHUYHUX yMOBaX CIPOIIYETHCS 1 (HOpMai3yeThes 32 paxyHOK
BUKOPUCTAHHS 3a3/1aJI€T1/lb MIrOTOBJICHUX ONMUTYBAJbHUX JIUCTIB, CICI[IAIBHUX aHKET,
Ta0JIUIIb, MATPHIIH MOTIEPETHBOTO aHAII3Y TOIIIO.

4. Jlo HaileeKTUBHIIINX 1 3araIbHONPUHHATHX METOIIB KIIBKICHOTO aHaIIi3y Hebe3mek
BIJIHOCATH MOOYI0BY Mojienelt y Burisii AepeBa nofiii (JII1) Ta nepea Biamos (A B).
[Tpu mo6ymosi AI1 1 JIB npuiiHATO 3aCTOCOBYBATH cHeliajbHi CHMBOJIH, K1 MOJIETTIYIOTh
CIPUMHSTTS aHAJITUKOM BUKOHAHUX rpadigyHUX MOOYI0B.

Jepeso noaiii (IIII) siBisie co6oro0 MoaH1 y JOTT4YHIN MOCIII0BHOCTI HAMCYTTEBIII peakiii

¢b13U4YHOT cUCTEeMU (TEXHIYHOTO MPUCTPOIO) Ha 1HIIIIOI0Y1 (BUX1/IHI) MO/IIi.
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Ananiz JIII 3abe3neuye ineHmidikaiiro MOCTIOBHOCTI MOMIINA, IO BEAyTh IO YCHIXY, 1
BOJHOYAC BHSBJISE€ alIbTECPHATHUBHY TMOCIIIOBHICTh MOJINA, SKI MPU3BOASATH JO BIJIMOBH
TEXHIYHOTO MIPUCTPOIO Ta 3001B y TEXHIUHUX CHCTEMAaX.

Henmoaixkn moaeni JI1 nposBastoTbCs TOMAI, KOJIU € HasIBHUMH TapajiesibHI MOCTiA0BHOCTI
noaii—ananiz JII1 BusABISAE€TbCS HEIOCTATHHO €(PEKTUBHUM MPU JACTAIHPHOMY BHBUCHHI
CKJIQJIHUX 0araToeJIieMeHTHUX CUCTEM.

JepeBo BigzmMoB (/IB) — 11¢ mojaHi y JIOTIYHIN MOCITOBHOCTI MOJKJIMBI BiIMOBH, 3001
b13U9YHOT cHUCTEMU (TEXHIYHOTO MPUCTPOIO), K1 € MPUUYMHAMH HeOaKaHOT TOJIOBHOT MO/II].
T'o10BHY He(a)kaHy MNOAi0 TPUIHATO BUHOCUTH HAa BEpUIMHY JepeBa BiAMOB. Tomi,
pyXar4uch BiJl KOpeHs 10 BepmuHU J[B, MOkHa BUSBUTH JIOTiYHY KOMOiHalil0 moii,
KOTpa COpUYHHSIE TOJIOBHY HeOakaHy IMO/Iif0, PO3TAllIOBaHy Ha BEPXIiBIIi AepeBa.
Henmoaikom moneni IB € 3aHanTo Benuki il rpomi3ziki MoOyI0BH, aHAMI3 SIKUX MOTpedye
3HAYHUX pecypciB 1 OaraTo yacy.

VY Bumaaky ckiagHuX a0o 0aratoejleMEHTHHUX CHUCTEM SIKICHUU aHaji3 HeOe3NeK BUMarae
onHovyacHoi mooOynoBu sk moxaeni B, tak 1 momem [II. Ilim yac BUKOHaHHS aHaJi3y
HeOe3MneK aHaIITUK 311icHIOE unciieHHi nepexoau Bin JB mo I 1 Hazaxg — moTu, moku
oOuaBi Mojeni He OyayTh aJeKBATHO BilOOpa)kaTH HOCHIIKYBaHY (i3UUYHY cHCTEMY
(TexHIYHUHN NpUCTpiil).

Mopeni Il ta JIB MmMUpPOKO BHUKOPUCTOBYIOTBCS Yy CIELIAILHO PO3pOOJIEHUX
KOMII'IOTEPHUX MporpaMax aHaii3zy HeOe3meK.

CxmamHicTh aHaMi3y HEOE3NMeK YacTo TOB'I3aHa 3 TUM, IO TOJIOBHA HeOakaHa TOis
CIPHUUYMHSAETHCSA CYKYNHICTIO NEPBUHHUX MOJI.

SIxmo HeOaxkaHa MmoJIis y JOCTIKyBaHIM CHCTEM1 BHHUKAE B PE3YJIbTATi CIIOTyYEHHS
CYKYIHOCTI IEPBUHHUX TOJIH 1 CIIONy4YeHHS Oy Ib-s1K0T KOMOiHAIT MEHIIIOT KUTHKOCTI
MIEPBUHHUX IO HE CIPUIMHSIE 1€ HeOakaHOoi MMo/Iii, Ma€e MicIle IBHIIe MiHIMaJIbHUX
nepeTuHiB noiii. [{e sBUIIE BIacTHBE CKIIATHUM OaraTopiBHEBUM CUCTEMaM.

[Tpuknaa 10CTaTHHO MPOCTOTO Ta €(HEKTUBHOTO AMTOPUTMY BUSIBICHHS, OI[IHKH Ta
3MCHIIICHHS PU3UKIB BUHUKHCHHS HEOC3MEUHNX CUTYallild Ha BUPOOHUIITBI HABEJICHO Y
«Pexomenpaarisix mo/10 mo0y/10B1, BIPOBAKEHHS Ta YAOCKOHAJIEHHS! CUCTEMH YIIPaBIIHHS
OXOpOHOIO Tpali», 3arBepaxkeHi Hakazom [epxripnpomuarisigy Ne 35 Bix 22.02.2008
poky. 3rizHo nux PexomeHaniil Hacammnepes] BU3HA4Ya€ThCsl 0a30BUI pU3UK, TOOTO PU3HK,

MIPU SIKOMY ITHOPY€ETHCS ICHYIOUE YIPABIiHHS PU3UKAMU.

Cryninp 0a30BOro pu3MKy BHUHMKHEHHS HeOe3neuHoi cuTyarlii, P, BU3HayaeThes 3a
dbopmyoro:
P=B,x TxII,
ne: B, - yMOBHa IMOBIpHICTh BAHUKHEHHS HEOE3NEYHOI NOi;
T - BaXKICTh Ta MOJKJIMB1 HACJIIJIKM HEOS3IIeYHOI MOJIIT;
[1 - MOXHBICTh HApaXXKEHHS HA HEOE3MEKY.

32



YMOBHa IMOBIPHICTh BUHUKHEHHs HeOe31e4YHoi nofii, B, B 4McI0BOMY BiATBOPEHHI
Bix 1 no 5 OaniB, BU3HAYae€ThCAd TPYNOK MNpPU3HAYECHUX (axiBLIB IUIAXOM EKCIEPTHOI
OLIIHKM 3a Tabnuuero 2.7.

Tabnuys 2.7
YMOBHA IMOBIpHICTh BUHUKHEHHSI HE0€3MeUHOT MOl
IMOBIpHICTB KomeHnrapi
5 — Maiie HareBHO [Tomisi, w0 cmocrepiraeTbess peryisipHo. I[lomis, 110

TPaIUISIETHCS B OUTBIIIOCT] BUIAJIKIB

4 — 1oCcUTh IMOBIPHO [Tomist, 0 CIIOCTEPIraeThCsl NEPIOTUIHO

3 — iIMOBIpHO [Tomist, O TPATUISIETHCS 1HKOJIA

2 — MaJIOMOBIPHO IToxist, o0 crocTepiraeTbes PiaKo

[Toniss, MmO TpamsieTbcs JUILIE MPU BHUHITKOBOMY 30iry
00cTaBUH

1 — Mailke
HEHMOBIPHO

BaxkicTh Ta MOKJIMBI Haca1AKK HeOe3neunoi noaii, T, Bu3HayaroThCs 3a TadauIero 2.8

Tabnuysa 2.8

BaxkicTh Ta MOKIJIMBI HACIIAKU HEOE3IIEUHOT TOIiT

Baxkicte HEOE3IIEUHOT MOIT MO>KJIMBI1 HACII KA

5 — | I'pynoBuii HemacHUi BUNAAOK | Po3cmigyBaHHs — Jep>KaBHUMH

KaTacTpodiuna (moctpaxgano 2 1 Ouiblie | opraHaMu Biaau. KpuminanapHa
MpaIliBHUKIB); HenacHui | BignoBiganbHicTh.  [lTpadni
BUMIQJOK 31 CMEPTEIbHUMH | CaHKIii  YkpaiHu. 3ynuHKa
HACJI1IKaMH; aBapisi; moxKexa poOiIT. AHyJIOBaHHS JilIEH31T Ha

BUJ JISUIBHOCTI

4 — cyTTeBa Baxkuit HemacHuil Bumanok | Po3cimimyBaHHs — AepKaBHUMU
(TMMuacoBa Hempare3JaTHICTh | opraHamMu Biaau. KpuminanpHa
OlnbIIe 60 JTHIB). | BIJIMIOBIIaJIbHICTD. [rpadni
[TpodzaxBoproBaHHS. CaHKIIi{ 3TiTHO KnAIL
[HIMAEHT, 3aropsHHS Mo>knuBa npU3ynuHKa pooiT

3 — He3HadHa Cepiio3He mopaHeHHs, xBopoOa | Po3cninyBanHs  nep>kKaBHUMU
3 TUMYaCcOBOIO BTparoio | opranamu Biaau. Llrtpadmi
Ipane3gaTHOCTI MPOTITOM JIO | CaHKIIil 3r1HO KnAIl.

60 nuiB. [HIIMAEHT, 3aropaHHs

MosxnuBa npu3ynuHKa pooiT

2 — MiHIMaJbHA

TpaBma 0e3
mparne3/1aTHoOCTI,
cTalioHapHIN MeIUYHIN
JIOTIOMO31, HaJaHHS  JIETIIOT
pob6otu. [HIMaEHT, 3aropsiHHS

BTpaTH
norpedba 'y

BayTpimae PO3CITiTyBaHHS.
AnMiHiCTpaTUBHA
BIIITOBIIAIbHICTD
cankii 3rigHo KnAIl

[rpadni

1 — HecyTTeBa

HecyrreBa  TpaBmMa  (mopis,
3a0UTTS, HajJaHa TEpPBUHHA
MeJMYHa JOTIOMOra)

JlucuiuriinapHa
BIAMOB1AAJIbHICTD
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MoxnuBicTh HapakeHHs Ha HeOesmeky, II, ominroerbcs Bim 1 mo 3 OamiB i
BHU3HAYa€ThCA 3a Tabnuiero 2.9.

Tabnuys 2.9
MO>KIIMBICTh Hapa)KeHHsI HA HEOE3MeKy
Hucnose XapakTepucTuKa
3HAYEHHS
3 [TocTifiHa MOXIMBICTH HapakeHHs Ha Hebesmeky (IIOJeHHA,
II03MiHHA)
2 Pingkxa MOXXJIMBICTh HapaXeHHS Ha HeOe3neKy (0JIMH pa3 Ha MICSIIb)
1 MinimanbHa (OJIMH 44 JEKIJIbKA pa3iB HA PiK)

3a pesysbTaTaMH BU3HAYCHHS CTYIEHs 0a30BOTO PU3WKY, KUK MOXKe csAratd Binm 1 mo 75
OastiB, po3poOISETHCS TUTAH 3aXO/lIB, CIIPSIMOBAHUX HA 3MEHINCHHS pu3uKy. [lman 3axo/iB
notpedye ypaxyBaHHSI KOMEHTapiB, HaBeAeHNX y Tadmumi 2.10.

Tabnuysa 2.10
KomeHTapi 10 po3poOKu miiaHa 3axo/1iB

Crymninp Komenrapi

PHUBHKY

Excrpemanbhmii | [ToTpebye HeBIAKIaAHUX i BHIIOTO KEPIBHUIITBA 13 0OOB’SI3KOBUM

(55—175) CKJIQ/IaHHSIM TUTaHY 3aXOJIiB Ta MPU3HAYCHHSIM BIIMOBIAABHUX 0Ci0. 3a
HEOOX1THOCTI — MPHU3YIIMHKA BEACHHS POOIT

Bucoxnii [loTpeOye yBaru BUIIOrOo KepiBHMILTBA. TepMiHOBO mpoiH(popMyBaTu

(25 —54) MpaIiBHUKIB Ta 1X Oe3MmocepeaHiX KepiBHUKIB, KEPIBHUKA BIAMOBITHOTO

MiIPO3UTy Ta HadalbHHWKA CITYy)KOW OXOpOoHM Tpari. Bxkutu 3axofiB
111010 3a0e3ne4eHHsI 0e3MeKH MPalliBHUKIB

Cepenniit [IpoindgopmyBaTH mpaliBHUKIB Ta  Oe3MOCepe/iHiX  KEepIBHHKIB,

(10 —24) KepiBHUKA BIJIMOBIIHOTO MiAPO3/ALTY Ta HayaJIbHUKA CIYXKOM OXOPOHU
npaili. B>xutu 3aX0/1iB 111010 3MEHIIICHHS pPU3UKY

Huzbkuit 3M1MCHIOETHCS YTIPABIIHHS HUIIXOM BUKOHAHHS ICHYIOYHMX IPOLEIYP.

(1-9) 3BHuaiiHO He moTpedye pomatkoBux pecypciB. [IpoindopmyBaTu

KepiBHUKA MiAPO3ALTy Ta HavyadbHUKA CIYy>KOM OXOpPOHM TMpaii o
3aKIHYEHH1 pOOIT 1110J10 BUBHAYEHHS CTYTIEHS PUBHUKY

[Ticns BOpoBa/KEHHs 3aIJIaHOBAHUX 3aXOJIB OILIHIOIOThH 3aJUIIKOBUM PHU3HK, i
SKAM PO3YMIIOTh CTYIIHb PH3UKY CHUTYyaIli, IO 3HAaXOAUTHCSA IIiJI KOHTpPOJEM, Ta
BU3HAUYAIOTh, YW CTAaB BIH MPUIYCTUMHUM, TOOTO UM JIOCSTJIM BIPOBADKEHI 3aX0I
OUIKYBaHOTO e(EeKTY.

Ynpaeninua eunenenum pusuxom

OCHOBHMM THUTAaHHAM TeOpil 1 MPAKTUKU OE3MEKH >KUTTEAISIBHOCTI € TMHUTaHHS

TiIBUIIICHHS PiBHS OC3MEKU.
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Ynpaeninna puzukom — e 3aBuacHe BUSBIICHHS MOB’I3aHUX 3 PU3UKOM HEOE3IeK Ta
BIIPOB/PKEHHSI €(QEKTUBHUX 3aXOMIB JJI 3HUKEHHS PHU3UKY MLUISIXOM LUJIECIPSIMOBAHOL

3MIHU HETaTUBHHX (PAKTOPIB 3 ypaxyBaHHSIM €(DEKTUBHOCTI BXKUTHUX 3ax0iB (puc. 2.2).

YnpasiiHHS pU3MKOM

KomyHikaris . [TpuitHATTS pimieHb
AHaJ3 pU3uKy
PHU3UKY B YMOBaX PU3UKY
____________ [————————
1
!
VYMOBH KUTTEMISUTBHOCTI Peanizanis 3axonis
(bakTopu pU3UKY) 10 3HUKEHHIO PU3UKY

Puc. 2.2. YupaBniHas pu3suKoM

JIna mozo w06 naoamu nepeeazy KOHKpEemMHUM 3ax00am ma 3acodam aoo
negHOMY IX KOMNIEKCY, NOPIGHIOIOMb GUMPAMU HA U 3aX00u ma 3acodu i pieeHb
3MEHUIEHHA WKOOU, AKUIL OUIKYEMbCA 8 Pe3yibmami ix 3anpoeadiceHt.

Takuii nioxio 00 3meHWenHA PU3UKY Hebe3neKUu 36emuvCa YNPAGIAiHHA UABTEHUM
PU3UKOM.

Konuyenuiew ynpasninna pusukamu sunukaeHHs HC TeXHOT€HHOTO Ta IpUPOIHOTO
XapakTepy BCTAHOBIICHO, I110:

—  MiHIManbHUI PH3KK — MeHIIHit a60o skuit gopisuioe 1 + 107%;

—  IpaHMYHO JOMYCTUMHUIl PU3HK — SKHit jopiBHIoe 1 - 107,

Konuenuis ynpapiiHHA pU3MKaMu MOXke OyTH €QEeKTUBHO 3aCTOCOBaHA i Oylb-

K01 cepu AISTBHOCTI, Tally31 BUpOOHUIITBA, TIANPUEMCTB, OpraHi3alliid, yCTaHOB.

3aKJII0YeHHA

JleTanbHO 1 TPYHTOBHO MPOOJIEMH PHU3UKY PO3POOISIOTHCS B Tally3sfX 3 BHUCOKOIO
[[iHOI0 TIOMIJIKM B pa3i Haa3BHUYaiHOI cuTyamii. B Ham 9ac iCHYIOTh SIK MaTeMaTH4HI
METOIM, TaK 1 METOAW OOYHCIEHb JUIS CTBOPEHHS IMOBIPHICHMX CXE€M MOJEITIOBAHHS.
HeoOxinHe TiNbKM HAyKOBE OOTPYHTYBaHHS IXHBOTO BHOODPY 1 HaJiiHI €KCIIEPUMEHTAIbHI
JIaH1 JUIsl TOTO, 11100 YBOJWUTHU BIAMOBIAHI TapaMEeTPH B 111 MOETI.

3a0e3neueHHs O€3MeKH MUIIXOM BUKOPUCTaHHS PU3MK OPIEHTOBAHOIO MiIXOIY
nependavyae MPEeBEHTUBHE BTPYUYaHHS 3 BPaXyBaHHSAM PIBHS PO3BUTKY HAayKH 1 TEXHOJIOTIH.

Ile ocHoBa opranizarii O€3MEeKW CKIATHUX CHUCTEM, KOHTPOJIO 3a iX [ISJBHICTIO Ta
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3ano0iraHHs BUHUKHEHHIO HAA3BHYAMHUX cHTyami. Takuii miaxigq MoXe JaTH
JECATUKPATHY EKOHOMIiI KOIINTIB Ha 30epekeHHs Oe3MeKku Ta JIKBIAAIlil0 HEraTHBHUX
HACJIKIB HAJ3BUYANHUX CUTYaIliil.

3aBaanns aa CPC:
BuBuutn Matepian Jiekiii, po3AUIM pEeKOMEHJ0BaHOi JiTeparypu O3HAHOMUTHCH 3

nacrioptu3aiiero [THO. ITiaroryBaTucs 10 mpakTHYHOT pOOOTH.

PexoMenoBaHa JiTeparypa:
1. Oxopona mpani Ta UMBUIBHMM 3axuct: IligpydHMK A CTyH., SKI HaBYArOThCSA 3a
CHEIlalbHOCTAMU  Tally3ed  3HaHb «ABTOMaTH3alis Ta MNOpuiIagoOyayBaHHS»  /
O. T Jleuenko, O. I. ITonykapos, B. B. 3anapuuii, 1O. O. ITonykapos, O. B. 3emisincbka
3a pen. O. I'. Jlesuenka. — Kuis: KIII im. Irops Cikopcwkoro, 2018. —417 c.
2. 3auapnuii B. B.,, Ilpaxosnik H. A., 3emusnceka O. B., 3anapna O. B.  besneka
xuTreaismpHocTl: HaBuanbuuii nmocionuk. — K.: HTYY «KIIl» IEE, 2016. — enextpoHHe
BuganHs. URL: http://ela.kpi.ua/kandle/123456789/18263.
3. Tlpo 3arBepmkeHHs I[loynokeHHS Mpo Jep:KaBHY CHUCTEMY MOHITOPUHTY JOBKIIA:
[TocranoBa KMV Big 30.03.1998 p. Ne391 (morouna penakimis — 25.10.2017 p.) —
http://search.ligazakon.ua/l doc2.nsf/link1/KP980391.html.
4. Tlpo 3aTtBep/KEHHS! KpUTEPIIB, 3a IKUMH OLIIHIOETHCS CTYMIHb PU3UKY BiJl MPOBAIKEHHS
TOCIIOAAPCHKOI JISITBHOCTI Ta BU3HAYAETHCS TIEPIOANYHICTD 3TIMCHEHHSI TUIAHOBUX 3aXO/IiB
JIEp’KaBHOTO HArsIMy (KOHTPOITIO) Y chepi TeXHOTEeHHOT Ta ToKexkHOi O6e3neku Jlep:kaBHOIO
cmyx0010 3 HamBuvaHMX cutyamii: [loctanoBa KMY Bim 27.12.2017 p. Ne 1043
http://search.ligazakon.ua/l_doc2.nst/link1/KP071376.html https://www.kmu.gov.ua/.

36


http://ela.kpi.ua/kandle/123456789/18263
http://search.ligazakon.ua/l_doc2.nsf/link1/KP980391.html
https://www.kmu.gov.ua/

JIEKIIA 3. IIpupoaHi, TeXHOTeHHI Ta COMiaJIbHO-NOJIITHUYHI He0e3NeKH,

iX BU/H, 0CO0JIMBOCTI Ta XapaKTEePUCTUKHU

Merta: BuBumTH Kiacudikamiro HeOe3mek (3a JDKepellaMH  TTOXODKECHHS ),
0COOJIMBOCTI Ta XapaKTEPUCTUKU TUTIOBUX BHIIB HEOE3IEK, CIIOCOOM 1 3aCO0M 3aXUCTY BiJl

1X BIUIHBY.

HaBuajbHi NUTaHHSA | PO3PAXYHOK Yacy:

BCTYIT et e e st e e et e e e e aaeeee s, 5 XB
3.1. KITaCHMIKAITIA HEOCBIICK ......ccecvvreeeurireeireeeeiireeeeteeeeereeeeereeesisseeessseessnsesesnssesessssens 10 xB
3.2, TIPHPOITHI HEOCIICKH ......veeeuereeeeerieeesireeeeeireseeareeesssesessseeessseeesssssesssesesssseessssseeans 10 xB

3.3. Buau texHOoreHHux HeOe3nek

3.3.1. MEXAHIUHI HEOCBIICKH .....cecvveenereeereenereeneeeenseeenseeessseessseensseessseesnseessseessseesnseesnses 10 xa.

3.3.2. EHEPIETHUHI HEOCBIICKH .....eeeevveeeeurreeeeereeeeareeeeareeeeeareeesssesesssesesssesessssesessnsesenns 20 xB.

3.3.3. XIMIUHT HEOCBIIEKH .....ceruveeeurienereenureennreeanseesseeanueesnseesseeansseesneesssessssessnseesseesnsen, 10 xa.

3.4. ComiaIbHO-TIOMITUYHI HEOCBIICKH ......veeeereeenreeenreeeeeeaereesseeaseesseesnseeesseeenseesnsseennns 20 xB.

SAKITEOUCHHST ... vvteeeuteeeeuteeesuteessutteesuteeeentaeesansteeensseeeassteesanseeesnsseeassseeeansseeesnsseeesnsseennns 5 xB.
Beryn

JlroquHa TPOTArOoM KUTTS TmepeOyBae B OTOYEHHI HeOe3nmek K 3 OOKy
HABKOJIMIITHBOTO CEpEelIOoBHUINA, Tak 1 3 00Ky 1HmMX droaei. Hebesneka € y3araabHEHUM
MOHATTSAM, TMiJ SKUM pPO3YMIIOTh Bce, IO 3aBhae Imkonau. J[liama3oH HeOe3nek mayke
IIAPOKUU.

O6’ekTamMu BIUIMBY HeOE3MeK MOXYTh OyTH OKpema JFOJIMHA, COLIalibHI TPyNu
J0JIeH, CyCHUIbCTBO, JEpXaBW, a TaKOX EKOJIOTisl MPUPOJHOro cepeaoBuiia. Sk
3aXMCTUTUCh BiJ HETaTHMBHOTO BIUIMBY MOXHA BH3HAYUTH JIMILIE TICJIS BHUBUYEHHS

XapaKTEPUCTUK HEOE3IeK 1 0COOMMBOCTEH 1X MPOSBY.

3.1. Knacudikauis Hede3nex

OcuoBHi monokeHHst bXK/[ 0a3yroTbcss Ha akciomi npo nomeHuiiiHy HebOe3neKy
3TiJTHO 3 SIKOIO OY/Ib-sIKa MISTIBHICTh JIOAUHH € MTOTSHIIIITHO He0Ee3MeYHO 1 CTBOPUTH YMOBU
1U1s1 a0COJIFOTHO O€3MEeYHOI JTH0ACHKOT AISUIBHOCTI HEMOKITUBO.

Peanpna 3arposa 3m0poB’t0 a00 JKUTTIO JIIOJMHU HACTAa€ JIMIIE 332 YMOBH
CNpaybOB8yY8aAHHA NAHYIONCKA (Mpiadu) <«JKepeno Hebe3leku — mNpuuuHa (ymMoBa) —
HeOe3neyHa CUTyarlisn.
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Homenknamypa Hebe3nexk, KOTpl MOXyTh TMpoOsSBUTH cebe y  Tmporieci
KUTTEIISTLHOCTI JIIOJMHUA, HapaxoBye ToHaa 150 Ha3B. 3a oOocepenom noxoosrcenus
Hebe3neKku nooinAwmMb Ha: TPUPOHI, TEXHOTCHHI, COLIAIBHO-TIOMITUYHI Ta KOMOIHOBaH1
(puc. 3.1).

Hebe3neku
. : ComuianbHO- . :
—  [Ipuponni — TexnorenHi — . . — KowmOinoBani
NIOJIITUYH1
. IIpuponHo-
—  MexaniyHi — pHp .
TEXHOT€HH1
o . . B comianbaux IIpuponHo-
— Cruxiiinimmxa | [ Enxeprernuni — — . .
rpynax ColllaJIbHI
: o C o . . CormianbHo-
—  bionoriuni — Xim14H1 — B cycnuibscTsi — .
TEXHOT€HH1

Puc. 3.1. Knacudikaris HeOe3MmeK 3a JHKepeaaMu MOX0HKEHHS

[lepmi Tpu rpynu HajieKaTh O €JIIEMEHTIB YXUTTEBOTO CEPEAOBHINA, SIKE OTOUYE
JIOJUHY, — TPUPOJHOTO, TEXHOTEHHOTO Ta COIOKYJbTypHOro. Jlo dYerBepToi rpymnu
HaJeXaTh  MPUPOIAHO-TEXHOTCHHI, TMPUPOJIHO-COIIabHI Ta  COLIAIbHO-TEXHOTEHHI
HeOe3MeKH, HKepeslaMy SIKUX € KOMOIHAIlis pI3HUX €JIEMEHTIB JKUTTEBOTO CEPEIOBHUIIIA.

Ilpupooni oocepena Hedezneku — 1€ TIPUPOJHI 00’ €KTH, SBHINA TPUPOIUA Ta
CTUXIMHI JMXa, SIKI MOXKYTh CIPUYMHHUTH LIKOAY JIIOJMHI a00 K CTAHOBJATH 3arpo3y AJis
XKUTTS UM 370POB’Sl JIIOJAUHU (3eMJIETPYCH, 3CYBHU, Celi, BYJIKAHH, TOBEHI, CHITOBI JIABUHH,
MITOPMH, yparaHu, 3JUBU, Tpajl, TYMaHHU, OKeJeHdl, OJIMCKaBKH, acTepOilAM, COHSYHE Ta
KOCMIYHE BHIPOMIHIOBaHHS, HEOE3MeYHl TBAapWUHHU, POCIUHHU, pUOH, KOMaxu, TpuodH,
OaxTepii, BipycH, 3apa3Hi XBOpoOu).

Texnocenni Hebe3neku — 1€ HEOE3NMEKH, TMOB’S3aHI 13 BIUIMBOM Ha JIIOJAUHY
TEXHOT€HHUX O00’€KTIB: TPaHCHOPTHUX 3aco0iB, TEXHOJIOTIYHOTO YyCTAaTKyBaHHS,
BUKOPUCTAHHSIM TOPIOYMX JIETKO3aMMHUCTUX 1 BUOYXOHEOE3MEeYHUX PEYOBUH Ta MaTepiajiB,
IPOLECIB, 1110 B1AOYBaIOTHCS MPH MIABULIEHUX TEMIEPATYpPl U TUCKY, €JIEKTPUYHOI €Heprii,
XIMIYHUX PEYOBHH, PI3HUX BUAIB BUIPOMIHIOBaHHS (10HI3yIOUOTO, €IEKTPOMArHiTHOTO,
B10POAKYCTUYHOTO).

Coyianvni HebOe3neku — 1e HEOE3MEKH, BUKIWKAHI HHU3bKUM JyXOBHUM Ta
KyJbTypHUM piBHeM (muB m. 3.4). [xepemamu 1ux HeEOE3MeK € He3aJI0BUIbHUM

MaTtepiaJbHUM CTaH, IOraHl yMOBH NMPOKUBAHHS, CTPAHKU, TOBCTAHHS, KOH(IIKTHI CUTYallii
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Ha MDKHAI[IOHATBPHOMY, €THIYHOMY, pPacoBOMY 4YH pefiriiHomy IpyHTi. Hocismu 1mux
HeOe3MeK € OKpeMi TPYIIU JIFOJIeH, K1 TParHyTh MOITUPUTH CBIM BIUIMB Ha CYCHUIHCTBO.

Jcepenamu nonimuynux Hebde3nek € KOH(DIIKTH HAa MDKHAIIOHAJIBHOMY Ta
MDKIEp)KaBHOMY PiBHI, JYXOBHE THOOJIGHHs, TOJITUYHUNA TEpOpU3M, 17COJIOTIUHI,
MDKIIapTiHHI Ta 30poiHI KOH(IIKTH, BIMHU.

Hait6inb1ry KiTbKICTh CTAHOBIIATh KOMOTHOBAHI HEOC3TEKH.

Ilpupoono-mexnozenni Hebe3nexku: CMOT, KHCIOTHI JOINi, MUJIOBI Oypi, epo3id
IPYHTIB, 3MEHIIICHHSI POJAOYOCTI IPYHTIB, BAHUKHEHHS ITyCTellb, 3CYBH, CEJ1, 3eMJIETPYCH Ta
1HIIT TEKTOHIYHI SIBUIIA, SIK1 CIIOHYKaJIa JIFOJIChKa JISTIbHICTD.

Ilpupoono-couianvni  Hebe3neku:  HAPKOMaHis,  emigeMis  IH(QEKIIHHUX
3aXBOPIOBaHb, BeHepUUHI 3axBoproBanHs, CHIJI.

Couyianvno-mexnozenni nebde3nexu: npogeciiiHa 3aXBOPIOBAHICTb, MPOQeCciiHuM
TpaBMaTHU3M, [ICUX14HI BIAXUJIEHHS Ta 3aXBOPIOBAHHS, BUKJIMKaH1 BUPOOHUYOIO NisUTbHICTIO,
MAacoB1 TCHUXIYHI BIJIXWJICHHS Ta 3aXBOPIOBAHHS, BHUKJIWKAHI BIUIMBOM Ha CBIJIOMICTH 1
MIiJICBIIOMICTh 3aco0aMu MacoBoi iHdopmalli Ta cHemialbHUMUA TEXHIYHUMHU 3aco0amu,
TOKCUKOMAaHIs.

CratucTU4Hl JaHl TMOKa3ylTh, IO HEOE3MEKH PO3MOAUISIOTECS Yy BIICOTKAX
HACTYITHUM YHHOM:

— 10% — npuponHi;

— 15% — TexHOreHHI;

—  75% — comianpHi.

3a nokanizayicro HeOE3NEKU MOIUISIIOTH HAa: KOCMIYHI (TOB’A3aHI 3 KOCMOCOM),
aTMocdepHi, ritochepHi, TizpochepHi.

3a cgpeporo nposagy Hebe3neku NMONISAIOTh Ha: MOOYTOBI, BUPOOHMY1, TPAHCIIOPTHI,
CIIOPTHBHI.

3a nacniokamu  HeOe3nekU  TMONUIIOTH  HA:  3HIDKEHHS  Mpane3faTHOCTI,
3aXBOPIOBAHHS, TPABMHU Ta CMEPTENbHI BUMAIKH.

3.2. IIpupoani HeOe3meKkn

Ilpupoona mnebe3neka — 1€ TIOAiISI TPHUPOTHOTO TIOXOKEHHS abo0 pe3yibTar
TiSTBHOCTI TIPUPOJHKUX TPOIIECIB, KA 32 CBOEIO IHTEHCUBHICTIO, MACIITA0OM TIOMUPECHHS 1
TPUBAJIICTIO MOXE YpaXKaTH JIOACH, 00’ €KTH €KOHOMIKH Ta JOBKULIA.

/o npupoonux nedeznek ¢ioHocAmMbCA: CTUXINHI XA, TPUPOIHI BUIPOMIHIOBAHHS
(kocMIYHI TIPOMEHI, JKepena 3eMHOI1 pajiaiii), majgarodi 3 KOCMOCY Tijla, arMocgepHa
eJIeKTpHKa 1 010J10T1YHI HEOE3MEKH.

Cmuxinni nuxa — 1e TPUPOJAHI SBUIIA, SKI MAIOTh HAA3BHUYAWHUN XapakTep Ta
MPU3BOATh JIO TIOPYIICHHS HOPMAJbHOI MisUTBHOCTI HACeNIeHHs, 3aru0eni JrofcH,

pyWHYBaHHS 1 HUIIEHHS MaTepialbHUX IHHOCTEH.
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Ilpupooni sunpominroseanna — 1€ JHKEpena 3eMHOI pajiallli Ta KOCMIYHI IPOMEHI.
3axucm 6i0 eunpominoéans — CyBOpe T03yBaHHs MPUMOMY COHSYHOI pajiarii 3a

MICIIEM, YaCOM 1 CTAaHOM 3JI0POB’Sl.

Iaoaroui 3 kocmocy mina.

Acmepoiou — 11e KOCMIUHI TiNa, AlaMeTp SKux KonuBaeTbesa Bimx 1 mo 1 000 km. ¥V
kocmoci icHye mpubauzHo 300 000 actepoimiB 1 komeT, Oau3bko 300 3 HUX MOXKYTh
nepeTHHaTH opbiTy 3emii. BiporimmicTs 3iTKHEHHS acTepoiniB 3 3emiiero omiHOeThCA 107—
107,

Memeopum (Bin Tpell. PLETEWPOC, IMIABIIICHUN y MOBITP1») — TBEP/E TLIIO HEOECHOTO
MOXOJKEHHS, IO BIIAJIO HA MTOBEPXHIO 3eMITi 3 KOCMOCY.

BBaxarots, mo 3a 100y nmagae 5-6 TonH meteopuris, abo 2 000 TonH Ha pik. Kpim
TOTO, 3a 100y Ha 3eMHY noBepxHio naaae Bix 300 go 20 000 ToHH MeTeopuTHOTO THTY. st
MpUBEpPHEHHST yBaru A0 3arpo3u l'eHepanbHa AcamOiies OOH BusHaumna 30 yepBHs

KOXHOTO POKY K BcecBiTHiil eHb acTepoiza.

Ammocgepna enekmpuka

bnuckaska — 1e TIraHTCHKUN ENEKTPUYHMIA 1CKPOBHI po3psii B arMmocdepi Mix
xmapamu (75 %) abo Mix xmMaporo Ta 3emeto (25 %), 1o BUSBISETHCS 3a3BUYAl SICKPABUM
CrajlaxoM CBITJIA 1 CYIIPOBOIKYIOUUM i1 TPOMOM.

I'pim — 3ByKkOBe siBHIE B aTMoc(epi, IO CYHpOBOKYE po3psaa OauckaBku. Bin
MpcaAcCTaBJIA€ c00010 KOJIMBaHHS HOBiTpH l'IiI[ BIUIMBOM OYKC IIBUAKOI'O Hi,I[BI/IIHeHHH THUCKY
Ha XY OJIMCKaBKH.

['yunicTh TypkoTy TpomMy Moxe nmocsratd 120 gemuben, #oro 4yyTH Ha BiJCTaHI J0
20 K1JIOMETpIB, TAKUM YUHOM, AKULO CROCHMeEpicay dauumsy OAUCKABKY, djle He UYE ZPOMY),
mo 2po3a 3Haxooumauscsa Ha eiocmani He menuie 20 kinomempie. 11le BU3BHaAUCHHS J03BOJISE
CKOPHUTYBaTH CBOI ii.

Pexomenoayii w000 npasunt noéedinKu nio uac zpo3u

Axwio 6u 3naxooumecy ¢ npuminienni, mo:

—  He BUXOJbTE 3 JIOMY, 3aKpHiiTe BiKHA, ABEpi Ta AUMOXO/H, 100 YHUKHYTH MPOTSATY, KU MOXKE 3aIIy4UTH
KYJIbOBY OJIHCKABKY;

—  TpuMaiiTecs MOJali BiJl €JIEKTPOIPOBOJKH, aHTEH, BIKOH 1 JBEpeH, CTiH, Ol SKUX POCTYTh BHCOKI
IepeBa,;

—  BUMKHITB PaJiio i TeIeBI30p BiJl MEPEXi, He KOPHUCTYHTECS ENEeKTPONPHIIaaMH Ta TelIe(hOHOM.

Axwo 6u na 6iokpumiin micyesocmi:

— y MicTi Haif0e3meyHile 3HAXOOUTHCS B MPUMIIICHHI 3 OJICKaBKO3aXHCTOM, CXOBaWTecsS B Iix i3mi
HaOIK9Ioro OyAMHKY, Y Marasui, kade;

—  nmyxe HeOe3MEeYHO Iijl Yac rpo3u PO3MOBIIATH 110 MOOIIbHOMY Tesie)OHY, HalKpale HOro BUMHKATH;

—  nns OJMcKaBKH MpHUBAOIMBI BCl MeTajeBi MeTali: TOAUHHUK, JAHIFOXKKH 1 HABITh PO3KpUTA HAJl TOJIOBOIO

napacoJbKa;

—  HE XOBaWTecs Iijl BUCOKI MTOOJUHOKI JePeBa;
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— He MOXXHa 3HaXOAMTHCS Ha IJBUIICHHAX 1 BIJKPUTHX HE3aXHIICHUX MICIAX, MOOIM3y MeTaleBUX abo
CITYACTHX OTOPOJK, BEIMKUX METAJIEBUX 00’ €KTiB, BOJOTHX CTiH, 3a3¢MJICHHS OJMCKaBKOBIIBONY;

— Yy TOJIi Y4 Ha BIAKPHUTIH MICIEBOCTI cXOBaiTecss B OyAb-SIKOMY MOXJIMBOMY IOTJIMOJICHHI: KaHaBIIi,
YJIOTOBUHI a00 HaWHMKYOMY MiCL MOJIS, CSABTE HABIOYIIKK Ta IPHUTHITH TOJOBY, IPU LLOMY TI€peBary Clij BiigaTtu
CyXOMYy IIIIIaHOMY IPYHTY, BialleHOMY BiJ BOZOHMH; JIeKaTH HAa MOKPiH 3eMIIi ITif] yac rpo3H HE PeKOMEHIYETHCS;

—  3a00pOHSETHCS TePECYBaHH IUTEHOO TPYTIO0;

— B Jiici, HEOOXITHO CXOBATUCS HAa HU3BKOPOCIHIN MNAHIN, HA BimcTani 30 METpiB Bil OKPEMOTO BHCOKOTO
JiepeBa; YHUKAHTe MiCIISl 3 BEJMKOIO KUTBKICTIO ypakeHUX OJIMCKaBKOIO JAEPEB II€ CBIMUNTH, IO IPYHT HA JaHil JUISHII
Mae BHCOKY €JICKTPOIIPOBIIHICTE;

—  TIiJ Yac rpo3W HE MOKHA IepedyBaTh Ha BOJI Ta Oist BOJM, KyIaTHCs, JOBUTH pHOY, HEOOXITHO BiTiiTH
Bin Oepera — yaap OJIMCKaBKH 110 BOJII Bpaxae Bce B paziyci 100 MeTpiBs;

— He Bapro mepedyBath Oing poO3BENEHOrO OaraTTs, TOMY IO B HArpiTOro IOBITPS MPOBIOHICTH IS
OJIMCKaBKH OlJIbINA;

— SIKIIO MiJ 4Yac TPO3M BH igeTe aBTOMOOLIEM, 3YNMHHITHCS, 3aKPUHTE BIKHA Ta OIyCTITh aBTOMOOUIBHY
aHTEHy, 3aJIMIIaiTeCs B aBTOMOOIII;

— SKIIO BW ifeTe Ha BeJOCHIe[i a00 MOTOIMKII HE B MICTi, ¢ € ONMUCKaBKO3aXUCT, TO MPUMHUHITH PyX i
mepeyeKaiTe rpo3y Ha BifctaHi npubam3Ho 30 M BiJ HUX;

—  HE MO)KHa 3HaXOJIUThCS OIS TOBITPSHOI JIiHIT eleKTpornepeaay, Oiis CTIHH 3 aHTEHOIO.

bionoziuni nebesneku — ue Quopa, dayHa 1 maToreHHI MIKpOOpraHi3MH, IpHU
B3a€MOJII1 3 IKMMHU JIFOJIMHA MO>KE€ OTPUMATH Ba)KK1 HETaTUBHI HACIIAKK 200 OMEPTH.

Hebe3neuna ¢ghnopa: otpyiitHi Ta TOKCUYHI POCIIMHH, TPUOH.

Ompyiini pocaiunu — pOCIUHU, B SIKUX MICTATHCS TOKCMHU Ta/a00 XIMi4HI PEYOBHHH,
SKl CTAHOBJIATh CEPHO3HUN PU3WK BUHUKHEHHS XBOPOOHM, TpaBMH ab0 CMEpTI JIOJEeH 4H
TBapuH.

B Vkpaini pocte 10 300 BUIiB OTpyHHUX POCIHUH.

3a cmynenem moKcuuHOCHI pOCIUHU ROOILNAIOMY HA:

— ompyuni (HaCiHHA, KOpa 1 KOpiHHA Ou10i akarii, Oy3uHa, KOHBaJIisI, YeMEPHIIT
O11a, IJTIOII] TOIIIO);

—  Oyace ompyitni (HaTIepCTAHKA, OJICaH P, BOPOHAUYE OKO, aKOHIT TOIIIO);

— cmepmenvho ompyini (O1ekoTa YOpHA, LUKYyTa, OellajioHa 3BUYaliHA, JypMaH
3BUYAWHUINA, BOBUI ATOAM Ta 1H., IEAK1 BUJIU TPUOIB).

1106 3amobirTM OTPy€EHHIO, HIKOJIM HE 1KTE, HE KYLITYHTE 1 HaBiTh HE TOpKauTecs
pOCIIMH Ta rpubiB, SKILO HE BIIEBHEHI, 1110 BOHU Oe3neuHi. [Ipu nepmmx nposiBax oTpy€eHHS
SIK MO’KHA IIBU/IIIIE 3BEPHITHCS 3a KBaTI(PIKOBAHOI MEAMYHOIO JOMOMOror. ToMy 10 4um
Ol/Ib1lIe TOKCUHIB OTPANUTh Y KPOB, TUM Ba)KUUM OyJie IepeOir OTPY€EHHS.

@Dayna: xomaxu, pubH, 36eMHOBO/IHI, JIa3yHHU, XHKI TBAPUHHU.

Cepen TBapMHHUX OpraHi3MiB OTpYyHHI (QOPMH TpamIsAiOTBCA dYacTilmie, HiXK B
pPOCIMHHHMX oOpraHi3max. HeOesmeky mis JIOOMHU MOXYTh MPEACTABIATH: KOMAaXH
(kapakypT, TapaHTyJ, oca, OJXoJjia, JHKMUIb, IIEPIIEHb, MOIIKA, >XYyKH); puOu (ckar,

YOPHOMOPChKA CKOPIIEHA); OTPYUHI 3Mii (rajroka 3BU4YaiiHa, raJioka 4YopHa); Xuxi TBapuHU

41



(mopanenuit qukuii kabaH, puch, Oypuil BEAMIiIb, BOBK, a TAKOXX TBAPUHU 3apakeH1 CKa30M
— JIUCHIII, 3MYaB1IIl COOAKH).

Oco0iMBUX METOIB 3aXUCTy BiJ HEraTUBHOI Jii OTPYWHHUX TBapWH HE ICHYE.
Heo0xiaHO BMITH BHUPI3HATU iX cepejl 1HIIUX, 3HATU iX BJIACTUBOCTI Ta CUMIITOMHU BIUIMBY
Ha OpTraHi3M JIFOJIMHU 1 YHUKATH KOHTAKTY.

Ilamozenni mikpoopzanizmu: BipycH, OakTepii, TpuOKH, MIKOIUIa3MH, PUKETCIT 1
HAWUTMPOCTIIII.

Bci iHdexkiitHi 3aXBOprOBaHHS JIFOACH PO3AUISIOTHCS HA 4 TPYIH: KAIIKOBI 1H(EKIIii,
1H(pexii TuxaabHUX MIIAX1B, KpOoB’sHI 1HGeKIi, 1HdeKIli 30BHINHIX MOKpoBiB. OCHOBHI
NUISIXM Tiepeaadi 30y JHUKIB 1HGEKIIHHUX HeOe3MeUyHUX 3aXBOPIOBAHb JIFOJIEH: TIOBITPSHO-
KparnelibHUI, XapuoBUH, BOJASTHUMN, TPAHCMICIMHHMN, KOHTAKTHUM.

I'pamoTHa moBemiHKa JIOJIE B MICIAX 3HAXOKCHHS IIUX HEOE3IEK JIOMOMOXKE
YHUKHYTH HETaTUBHUX HACIIJIKIB BIUIMBY Ha OpraHi3M JroAuHH. i ycnimHoi 60poTsou 3
1H(EKIITHUMU 3aXBOPIOBAHHAMM HAaBITh B YMOBaXx MHUPHOrO 4Yacy B 0araThbOX BHIaJIKax

HEOOX1THO 3/11iICHIOBATH MAcCOBI ILEIJICHHS B Ay’€ KOPOTKI TEPMiHHU.

3.3. Buau TexHOreHHuX Hede3nek ki Mo:KyTh npussectu 10 HC

Texnozenni nebe3nexu — 11¢ HEOE3MEKH, IMOB’sI3aHI 3 EKCIUTyaTalll€l0 TEXHIYHUX
IIPUCTPOIB Ta CUCTEM.

Ypaswcarouu gpaxkmopu — 11e Taxki YUHHUKU KUTTEBOTO CEPEIOBUINA, SKI 32 TIEBHUX
YMOB 3aBJAI0OTh IIKOJH SIK JIIOJIIM, TaK 1 CHCTeMaM XKUTTe3a0e3MeUeHHS JT0JIeH, TPU3BOIIThH
0 MaTepiaibHUX 30UTKIB. 3ajekKHO BIJ HACHIAKIB BIUIMBY KOHKPETHUX Ypa)karouux
¢dakTOpiB Ha OpPraHi3M JIIOJAWHN BOHU MOAUISIOTHCS HA MIKIIJIUBI Ta HEOE3MEUHI.

IlIkionuei ghakmopu — 11e Taki YNHHUKU XKUTTEBOTO CEPE/IOBUINA, SIKI TPU3BOJIATH
70 TIOTIPIICHHSI CaMOTOYYTTsI, 3HFDKCHHS MPAIe3daTHOCTI, 3aXBOPIOBAHHS 1 HABITH 10
CMEpTI K HACIIKy 3aXBOPIOBAHHS.

Hebe3neuni gpakmopu — 11¢ Taki YNHHUKH KUTTEBOTO CEPEIOBUIIA, SKI MTPU3BOISATH
710 TIOIITKO/IPKEHB OpraHizMy a00 OKpeMHX HOTO OpTaHiB 1 HaBiTh 10 PAalTOBOI CMEPTI.

Ilo xapaxkmepy nposgy mexHozeHHi Hebe3neKu nooiIAImMy HA:

— MEXaHIYHi; CHEpreTHYHI; XiMIYHi.
3.3.1 MexaHiuHi HeOe3neKH

Mexaniuni Hebe3nexu cmeoprOOmy:

— Bcl 00’ekTH, SKIi MalOTh KIHETUYHY e€Hepriio (MajamTh, PyXaroThes,
00epTarThCA);

— JDKepesa MEXaHIYHMX HeOe3IeK, sKi He MarTh KIHeTHYHOI eHeprii (Komroui,

plXKyul, TOCTP1 MPEAMETH, CIU3bKI MICIIS Ta 1H.);
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— IIyM, yJIbTPa3BYK, iHPpa3BYK, BiOpaIlii.

Illym — 1ie 3ByKOB1 KOJMBaHHs Pi3HOI (PI3UYHOI MPUPOIHU, IO XAPAKTEPHUIYIOTHCS
BUITAIKOBOIO 3MIHOIO aMIUTITYId, YaCTOTH Ta 1H. BiH HEraTMBHO BIUIMBAE Ha IICHTPAIbHY
HEPBOBY CHUCTEMY, MOXE MPU3BECTH JI0 PYWHYBaHHs CIIyXOBOTO arapary, 10 TpaBMYBaHHS.

OCHOBHOIO XapaKTEPUCTHKOIO IIIYMY € PiBEHb 3ByKOBOTO THCKY.

Pisens 36yK06020 mucky

P
L, =20lg| 1| (1),

0
Py=2 107 (ITa) — 3ByKOBMii THUCK, SIKHii BiIOBiIa€ OpOry 4yTHOCTI Ha yacToTi 1000 I,

Hpuitnamui pieni inmencuenocmi wiymy:

— s cHy 1 BignmounHKy — 30-40 J16

— TIpH pO3yMOBiit podoti —45-55 J16;

— 1pu BupoOHMUMX npouecax — 50-70 6.

Pisenv inmencusnocmi wiymy 0esaKux odxycepen:

— peaktuBHM JiTak — 130 nb;

— pok rpyna— 110 ab;

— roJioBHA Bynulsg Micta — 60-75 nb;

— poGota Ha koM totepi — 35 nb.

Yaempazeyxk — npyxHi XBWI, SKI JIIOAMHA HE 4Yy€ BYXOM, YacTOTH SKHUX
nepeuinytotb 20 k1. 3acTocoByeThcsi B MpakTHIl (Pi3UYHUX, (I3UKO-XIMIYHHUX Ta
O10JIOTIYHUX JOCHIKEHb, a TaKOX B TEXHIIl I LIed aedekTockormii, Hapiraimii,
MIBOJHOTO 3B 3Ky, [JI TPUCKOPEHHS JEAKHUX XIMIKO-TEXHOJOTIYHHUX IPOIIECIB,
OTPUMAaHHS eMYJIbCiH, CYIIIHHS, OYUIIICHHS, 3BaPIOBAHHS Ta 1HIIUX MPOIECIB Y MEIUITUHN —
JUTSL TIarHOCTHUKH Ta JIIKyBaHHS.

VYaeTpasByk mikignuBo BrumBae Ha I[HC, Ha mapameTrpu KpPOBOHOCHOI CHCTEMH,
3HIDKYE CIIyXOBY YYTJIMBICTH Ta iH. JlomycTHMuii piBeHb YJIBTPa3BYKOBOIO THCKY HE

noBuHeH nepesuinyBatu 110 J16.

Inghpazeyk — HeuyTHI JIOJCHKUM BYXOM MPYXHI1 XBHJII HU3bKOT YyacToTH (MeHIe 16
I'm). Ipu Benmukux aMIiiTygax iHQpasByK BiAUyBaeThbesa sK Oib y Byci. Bunukae mpu
3eMJIeTpycax, MABOAHMX 1 MiA3eMHUX BHOyXax, IiJ 4ac ITOPMIB Ta yparaHiB, BiJl XBHJIb
myHaMmi Ta iH. Yepe3 crmabke MOTTWHAHHS BiH MOIIMPIOETHCS HA BEJMKI BIJICTaHI 1 MOXe
OyTH mepeaBiCHUKOM Oyp, yparaHis, IfyHaMi. J{i€ Ha JIOAWHY IMITYJIbCUBHO, PU3BOASYH JI0

pyHHYBaHHS Ta TPABMYBaHHS JIOJCH.

Biopauyia — MexaHI4HI KOJIMBaHHS B TEXHIIll, MAIlIMHAX, MEXaH13MaX, KOHCTPYKIIisIX.

Po3pi3HsioTh Taki BUaM BiOparii:
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— KOPHCHY — TIOPYLIYEThCS HABMHUCHO BiOpaTopamu (poOOYMMH OpraHamu
BiOpaIliifHMX MaIlliH) Ta BUKOPUCTOBYETHCS B OYIBHHUIITBI, MAITHHOOYTyBaHHI, MEIUIIUHHA
TOILIO;

— IIKIJUIMBY — sIKa BUHHMKAE MPU PYyCl TPAHCIOPTHUX 3aco0iB, poOOTI JBHUTYHIB,
TypOiH, TOIIO Ta MOXXE MPHU3BECTH 0 MOPYIICHHS PEKUMIB pOOOTH 1 HaBITh pyHHYBaHHS.
Jls1 3axucTy BiJI IIKIAIKMBOI BiOpallii 3aCTOCOBYIOTH BIOPO130JIALIiFO.

His BiOpallii Ha oprai3M Mo)ke OyTH K MO3UTHUBHOIO, TakK 1 MIKIIJIMBOIO (BU3UBAE
MOPYIIEHHS CEpIIeBO-CYJMHHOI AISIBHOCTI Ta HEPBOBOI CHUCTEMH, BiOpalliifiHy XBOpoOy) i
3QJICKATHh BiA 4yacToTu BiOpaiii. OcoOnmBy HeOe3meKy NpeaAcCTaBislOTh PE30HAHCHI Ta
KOJIOpE30HAHCHI1 BiOpairii.

PiBeHb KOJIMBaJIbHOT MIBUAKOCTI MPHU BIOpaLisiX BU3HAYAETHCS BUPA30OM

v
L=20lg—,
&y

0
ne V, — OIOpHEe 3HAdYeHHs KONMBambHOI mBHAKocTi, Vy= 5 - 10® (m/c); V — daxruuna

KOJIMBaJIbHA IHBI/II[KiCTI).

3.3.2. EHepreTruy4Hi He0e3meKHu

Jlo enepcemuunux HebOe3nexk @iOHOCAmMbCA: BUOYXHW, TIOXKEXKi, 10HI3YIOUI
BUIIPOMIHIOBAaHHS, €IEKTPOMArHITHI TOJIS, YPaXXSHHSI €JICKTPUIHUM CTPYMOM Ta iH.

Buoyx

Buoyx — e npotiec, Maii>ke MUTTEBOTO MEPETBOPEHHS OJHOTO BUAY €HEprii B 1HIIHNIM
(1H1mi).

BuGyxu OyBaroTh: XiMi4Hi, SJ€pHI, €IEKTPOMArHiTHI Ta MEXaHI4HI.

Ximiunuii eudyx — 1e BUOyX, B OCHOBI SIKOTO JIeXKaTh XIMIYHI MEPETBOPEHHS Ha
aTOMHOMY Ta MOJEKYJSIpHOMY piBHI (B pe3yJbTaTi XIMIYHOI B3a€MOii MDK XIMIYHUMH
KOMITIOHEHTAaMH BHJIIJIIETHCS TEIJIOBA €HEPris, fKa HE BCTUTA€ pO3CIIOBATHUCA B
HABKOJIMIIIHBOMY CEpEJOBHINI 1, aKyMYJIOIOUHUCh B 3aMKHYTOMY 0OCs31, MPU3BOAUTH 10
BUOYXY). ByBarOTh: TEMIOBUMHU Ta JETOHAIIHHUMH.

Ipuxnad: 1984, Tunis, p. bxoman. TernoBuit BUOyX MeTuii3olliaHaTy. 3aruHyJio,
MOCTPaXK1aJI0, MOTpanuiIo B MmeandH1 ycranoBu — 128 000 ocib.

Jlemonauiiinuit eudyx XapakTepHU3ye€TbCS MOETAMHUM IEPETBOPEHHAM XIMIYHOI
eHeprii BUOyxoBoi pe4oBUHU (200 cyMillieid) B 1HIII BUIU CHEPTrii: EHEPTiI0 THCKY, TEIJIOBY
Ta KIHETMYHY EHEpTrii0 MpOAyKTiB BUOYXy. [Ipyu 11bOMy yTBOPIOETHCS MOBITpsiHA yJapHa
XBUJIS, SIKA € OCHOBHUM YMHHHUKOM HEOE3MEKH IS JIFOAUHM Ta JOBKIJUIS.

Aoepnuii eudyx — e BUOYX MpU BHUIUJICHHI BHYTPINIHBOI €HEPTii MpH po3Maji

BOKKUX siiep ypany-235, 233, 238, miyToHit0-239 Ta iH.
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Tepmonaoepruii udyx 3aCHOBAHUM Ha TIPUHLIUII 3’ €THAHHS JIETKUX SAEP XIMIYHUX
eJleMeHTIB JaeWtepiro Ta TpuTio. CuHTE3 Wae Tpu BHCOKIA Temmeparypl (Oinblie
100 minwiioH1B rpagyciB Llenncis).

OCHOBHHMMH BHJIaMH HeOE3MEK MPpHU SACPHUX Ta TEPMOSACPHUX BUOYXax € ypaxaroui
dakTopH, 110 NPU3BOIITH J0:

— MacoBOi 3aru0eni JIIoAeH, TBAPUH 1 POCIIUH;

— pyWHYBaHHS, 3aTOIJICHHS, MTOXKEX;

— 3a0py/IHEHHS HaBKOJUIIHHOTO CEPEOBUINA PAIIOAKTUBHUMH PEYOBHUHAMH.

Mexaniunuit 6udyx — 11e TpoleC MEPETBOPECHHS KIHETHYHOI eHeprii (abo eHeprii
THCKY) B 1HIIN BUAM €HEPTIi.

[lpuknan wmexaniuHoro BuOyxy — UYenaOincbkuit wmereoput 15.02.2013 p.
Enementamu HeOe3MeKu NMpU TaKUMX BUOyXaxX € >KEpTBU JIIOJEH, 3aruleib TBAPUHHOIO 1

POCIIMHHOTO CBITY Ha BEJIUKUX TEPUTOPISIX.

Hoswcernca

Ioscerrca — 11e HEKOHTPOIHOBAHE TOPIHHSA 00’ €KTIB, KUTIOBUX OYIUHKIB, JICOBUX
Ta TOp(’IHUX MACHBIB Ta IHIINX MaTEPiaTbHUX IIIHHOCTEH.

[Tpu ropinHi Oaratbox mMarepiayiiB yTBOPIOIOTHCSI BUCOKOTOKCHUYHI PEYOBUHH, Bifl il
SKHUX JIFOJIM TUHYThH YacTille, HK BiJl BOTHIO. PaHimie npu moxekax BHIUISBCS MEPEBAKHO
JagHui ra3. Aye B OCTaHHI JECATUPIYYS TOPUTH 0araTto PeuoBHH IITYYHOTO TOXOHKCHHS:
MOJTICTUPOJI, TIOJIIyPETaH, BiHIJI, HEHUJIOH, TOPOJIOH. L{e Mpu3BOaUTE A0 BUAUICHHS B TIOBITPS
CHUHIJIBHOI, XJIOPOBOJHEBOI W MypalIMHOI KHCIOT, METaHOMy, (popMampAeriay Ta I1HIINX
BHUCOKOTOKCHUYHUX pedoBUH. HailOu1b11 BUOyX0-, Ta MokexKoHeOe3neuHi CyMillli 3 MOBITPAM
YTBOPIOIOTHCS TIPU BUTOKY ra3omoAiOHUX Ta 3pIIKEHHUX BYIJIEBOJHUX MPOAYKTIB METaHy,
nponany, OyTaHy, €TUICHY, POILJIEHY TOLIO.

OcHogHi HeDe3neuni hpakmopu noixcednci:

— ToKcuuHa Jisg npoaykTiB ropinus (CO, CO,, 1a iH.);

— TEIUIOBHUH BIUIUB, 10 MPUBOIUTH JI0 OMIKIB PI3HOTO CTYTICHS;

— JIAM, HEJIOCTATHICTH KUCHIO;

— 3HUIIECHHS MaTepiaTbHUX I[IHHOCTEH.

Bmopunni nposgu nevesneunux pakmopie noixceixnci:

— pyHHyBaHHs OyiBeIbHUX KOHCTPYKIIiH, BUOYXH;

— BUTIKaHHS HEOE3MEYHUX PEYOBHH, 110 BiIOYBAIOTHCS BHACHIIOK MOXKEXKI;

— TaHiKa.

lonizyroue eunpominweanusn

3 PO3BUTKOM TEXHIYHOT'O MPOrpecy A0 MPUPOJHOTO AOAANIOCH IITy4YHE 10HI3alliiiHe
BUMPOMIHIOBaHHS. J[0 10HI3YIOUHX BITHOCSATHCS KOPHYCKYAAPHI GUNPOMIHIOBAHHS, IO

CKJIQJIAIOThCS 3 YAaCTHHOK 3 MAacOl0 CIIOKOIO, KOTpa BIApi3HSAEThCS Bia Hyns (anbda-
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YAaCTUHKHM, OCTa-4acTMHKU, HEUTPOHU) Ta  eNeKMPOMAZHIMHI  BUNPOMIHIOBAHHA
(yneTpadioneToBe, pEeHTIEHIBChKE Ta TaMMa-BHIIPOMIHIOBaHHS), KOTpl MPH B3aEMOII 3
PEYOBMHAMH MOXKYTh YTBOPIOBATH B HUX 10HH.

ITonizyroue 6unpominio8anHua XapaKmepu3ycmocsa maKumu ocoonueocmamu 0ii Ha
JII0OCLKUIL OP2aHizm ma iHwi 0ion02iuni 00’ ckmu:

— OpraHu 4yTTs HE pearyroTh Ha BUIIPOMIHIOBAHHS;

— JIy’e Maja KUTbKICTh eHeprii BUKJIMKAae TIMO0K1 010710T14HI 3MIHU;

— Majl 1034 BUIPOMIHIOBaHHS MOXYTb MIJCYMOBYBATHCSl 1 HAaKONUYyBaTHUCA B
opraHi3zmi (KyMyJIsITUBHUH €eKT);

— BUIIPOMIHIOBAaHHA Jli€ HE TUIBKM Ha JaHWW JKUBUH OpraHizM, aje ¥ Ha Horo
HallaKiB (TeHeTUYHUI ePeKT);

— PpI3HI OpraHu >»HUBOTO OpPraHi3My MalOTh pI3HY UYyTJIMBICTb Ta pEaklil0 Ha
OTNPOMIHEHHS;

— i 10HI3yIOYOrO0 BHUIPOMIHIOBAHHS MPOSIBISETHCS HE BiApazy (HASIBHICTh
MPUXOBAHOTO NEPIOAY);

— edeKT ONMpPOMIHEHHsI 3aJI€KUTh BiJl BEIMUYMHU JTO3U Ta MEPIOAy, 3a SIKUM 1151 1032

OTpUMaHa.

Enexkmpomaznimne none — 1e ocobnmBa ¢opma Matepii, sika BAHUKA€E B PE3yJIbTaTI
BUPOOHMUOI MisSTPHOCTI Jtofedl. EnexTpomarHiTHI XBWJII MOXYTh ICHYBAaTH y BHIJISII
BUIIPOMIHIOBaHb, M0 MEPEMIMIAIOTHCS B POCTOPI 31 MIBUAKICTIO CBITHA (C).

bionoriuna nis EMII Ha opraHi3Mm JIoIWHU HEJOCTAaTHHO BUBYEHA. [IpuIycKaroTh,
o EMII mpu3BoauTh 70 10Hi3aIlii aTOMIB 1 MOJIEKYJI OPTaHi3My, 1110 MOXE MPU3BOIUTH 10
YTBOPEHHS 10HHUX CTPYMIB 1 SIK pe3yJibTaT — MiJABUIICHHS TeMIepaTypH TuIa JIIOJUHHU.
Hoseneno, mo EMII Bukimkae ragpmMyBaHHS peduieKCiB, 3HIKEHHSI apTepialbHOTO THUCKY
(TIMOTOHIS), YNMOBUIBHEHHS CKOPOYEHBb CEpIls, 3MIHY CKJIagy KpoBi B OIK 30UIBIICHHSA
JeUKOUUTIB, KarapakTy Ta iH. [leBHy HeOe3meKky MNpeacTaBiIsIOTh I JIIOAUHM JIiHIT
eJIeKTporiepesiadi, MiJl SKUMH Halpy>XEHICTh eJNEeKTPUYHOro TMOJs JyXe Benuka (10
15 KB/m).

Ypascenns enexkmpuunum cmpymom

[Mpoxonsun Kpi3b TiNO JIIOJWHHU, CICKTPUYHHH CTPYM CIPUYHHSE TEPMIdHY,
€JICKTPOIITHYHY, MEXaHIYHY (IMHAMIYHY), Ta O10JIOT1YHY Jit0.

Tepmiuna 0ia cmpymy TPOSBISETbCS Yepe3 OIKH OKPEMHX JUISHOK Tina,
HarpiBaHHs 0 BUCOKOI TeMIEpaTypu KPOBOHOCHUX CYJIMH, HEPBIB, CEpIls, MO3KY Ta 1HIINX
OpraHiB, KOTP1 3HaXOAATHCA HA NIIAXY CTPYMY, 10 BUKIIMKAE B HUX CYTTEB1 (PyHKIIIOHATIBHI

po3iay.
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TSHKKICTD TEPMIYHOT i1 CTPYMY 3aJICKUTh BiJl BEIMYMHUA CTPYMY, OTIOPY MPOXOHKECHHS
CTpyMy Ta 4acy npoxopkeHHs. [Ipu KopoTkodacHii Jii cTpyMy TEpMivHA CKJIaI0Ba MOXKE OyTH
BHU3HAYAIBHOIO B XapaKTepl 1 THKKOCTI YPaKCHHS.

Enexmponimuuna 0in cmpymy TPOSBISETHCS B PO3KIAIl OpraHiyHOi piguHu (il
€JIeKTPOJIi3l), B TOMY YHCIl 1 KpOBi, IO MPHU3BOIUTH A0 3MIHHM iX (PI3UKO-XIMIYHUX 1
010XiIMIUYHUX BiacTUBOCTel. OCTaHHE, B CBOKO YEPry, MPU3BOAUTH J0 TOPYIIEHHS 010XIMIYHUX
NPOIIECiB B TKAHWHAX 1 OpraHax, sKi € OCHOBOIO 3a0€3IMeUeHHS KUTTEAISNIBHOCTI OpraHi3my.

Mexaniuna (Ounamiuna) Oia — 1€ poO3IIApyBaHHS, PO3PUBH Ta I1HIN MOAIOHI
YIIKOJDKEHHS! TKaHWH OpraHi3My, B TOMY YHCJ M’S30BOi TKAHMHH, CTIHOK KPOBOHOCHHUX
CYJIMH, CyJAHMH JIET€HEBOI TKAaHWHU BHACIHIJIOK €JIEeKTPOJMHAMIYHOTO e(eKTy, a TaKOoXK
MUTTEBOTO BUOYXOIMOAIOHOIO YTBOPEHHS Mapu BiJ MEPErpiToi CTpPyMOM TKAHMHHOI P1AUHU
Ta KPOBI.

bionociuna dia ctpymy TpOSIBISETHCA Yepe3 MOJPa3HEHHS Ta 30yHKEHHS >KUBUX
TKAaHUH OpraHi3My, B TOMY YHCII 1 Ha KJIITUHHOMY pIBHI, @ TaKOX 4Yepe3 MNOpYIICHHS
BHYTPILIHIX O10JOTTYHUX MPOIIECIB, IO BiAOYBAIOTHCS B OpraHi3Mi 1 TICHO MOB’sA3aH1 3 HOTro
KUTTEBUMHU PYHKIISIMU.

Brnmus Mosxe OyTH npamum, KOIU CTPyM TPOXOJANUTH O€3M0CepeTHhO Yepe3 TKAaHUHU
opratizMy (MUMOBUIbHE CKOPOYEHHS M S31B) 1 BaXXJIUB1 OpraHu Ta peghieKmopHum — 4epe3
[EHTPaIbHYy HEPBOBY CHUCTEMY 1 TPU3BOIUTH JI0 CEPUO3HHUX MOPYIICHB MiSUTBHOCTI JKUTTEBO
BOXJIMBUX OpPTraHiB, Y TOMY YHCII CEpIsl Ta JIETeHb, HABITh KOJH I[i OPraHU HE JISKaTh Ha
HUBIXY CTPyMY.

Micuesi enekmpompasmu

[Mpubmuzno 75 % eunaokie ypasicenns J100eil el1eKMPUYHUM  CHIPYMOM
CYNPOBOONHCYIOMbCA BUHUKHEHHAM MICUEBUX e1eKMmPOmpagm — SICKPaBO BHUSBICHUX
MOPYIIEHb HIUIBHOCTI TKAHWH TiJIa y MICIX BXOAY 1 BUXOAY €ICKTPUYHOTO CTPyMy Ha TiIi
MOTEPHiIOro (M’ IKUX TKaHUH, 3B’ SI30K, KiCTOK):

— enektpuuHi omiku [-IV crymens — 40 %;

—  eJNeKTpu4Hi 3Haku — 7 %o;

— MeTanizauig mkipu — 3 %;

— enekrpodransmis — 1,5 %;

— MexaHi4H1 nmomkopKeHHs — 0,5 %;

— 3Mimani TpaBmMu — 23 %.

3azanvHi eieKmpompasmu (e1ekmpuyni yoapu)

Enexmpuunuit yoap — 30y/KeHHS S>KUBHX TKAaHWH OpPTaHi3My €JIIEKTPUYHUM
CTPYMOM, IIIO CYIIPOBOIXKY€ETHCS CYJOMHUM CKOPOYEHHSM M’SI31B, IPH LIbOMY MOPYIIY€ETHCS
(GYHKITIOHYBaHHS CEpIIEBOI, UXATbHOI 1 MO3KOBOI CHCTEMU JIFOJAWHHM HaBiTh 0€3 >KOJIHHX

30BHIIIIHIX O3HAK, 0 OYBaIOTh MPHU EICKTPOTPABMAX.

47



Enexmpuuni yoapu B 3aJ1e)KHOCTI BiJl HACTIIKIB YPaKeHHS] MOKHA YMOBHO MOITUTH
Ha 5 cmynenieg:

I — cynoMHi Jiesp BiTUyTHI CKOPOUYECHHS M SI31B;

I — cynoMHI CKOpOYEHHS M’s31B, [0 CYMPOBOKYIOTHCSI CHIIBHUM 00JieM, 1110 JIedhb
MIEPEHOCUTHCS 0€3 BTPATH CBIJOMOCTI;

III — cyaoMHI CKOpOYEHHS M’s31B 13 BTPATOI CBIIOMOCTI 0€3 MOpYyIIeHb TUXaHHS 1
KpPOBOOOITY;

IV — BTpaTta CBIZIOMOCTI Ta MOPYIICHHS CEPIEBOI AISUIBHOCTI abo auxaHHs (abo
OJIHOTO 1 IPyTOT0 Pa3oM);

V — kJIiHIYHA CMEPTh, TOOTO BIJACYTHICTh JMXAaHHS Ta KPOBOOOITY.

[IpyynHaMu JeTaqTbHUX HACIIJKIB Bl €JIEKTPUYHOTO yAapy MOXYTh OyTH 3yINHHKA
cepust uM ioro GiOpuWIALis, NMPUIIMHEHHS IWXaHHS BHACHIJOK CYJOMHOTO CKOPOYEHHS
M’5131B TPYIHOT KIIITKH, €IEKTPUYHUHN IIOK.

Diopunayia cepusa — 1€ XaOTUIHE CKOPOUCHHSI BOJIOKOH ceplieBoro m’s3y ((idopun),
110 MPU3BOJUTH /10 OPYILIEHHS KPOBOOOITY.

Enekmpuunuit wiok — Baxxka HEpBOBO-pe(IIEKTOPHA PEAKIisl OpraHi3My y BiJIOBIIb
Ha TIOJPAa3HEHHS EJNEKTPUYHUM CTPYMOM, IO CYIPOBOKYETHCS PO3JIaZaMH KpOBOOOIry,
JUXaHHSI, OOMIHY PEYOBHUH 1 T. 1H.

Enextpuunuii mok mMae aBi Gpopmu:

— CHWJIbHE HEpBOBE 30y KCHHS;

— TIuMOOKe TaTbMyBaHHSA 1 3HECUIICHHS! HEPBOBOI CUCTEMH.

[IToxoBuUii cTaH MOXKE TPUBATH BiJl KIJTbKOX JECSTKIB XBHIIMH JI0 JEKITbKOX Ai0. [Ipn
TPUBAJIOMY IIOKOBOMY CTaHI HACTA€E 3TaCaHHS KUTTEBO BAXKIIMBUX (YHKIIIN OpraHizMy.

Enexkrpuunuii ymap Moke BUKIMKATH CEPHO3HI pO3Nagu B Opraiami, sKi

MPOSBISIOTHCS BiApa3y micis Jii cTpyMy abo depe3 KijbKa TOJIH, THIB 1 HABITh MiCSIIIB.

3.3.3. XimiuHi HeOe3meKH

Jlo HUX BITHOCSTBCS CHUJIBLHOMAIIOUI OTPYHHI PEYOBHUHHU, OOMOBI OTPYHHI PEUOBHHH,
OTPYTOXIMIKaTH, iX €JIEMEHTH 1 HeOe3NeUH1 mapamMeTpH.

Cunvnodiroui ompyuni peyosunu (CAOP) — 1ne Taku XiMi4HI PEUOBUHHU abo
CTIOJTYKH, O€3MTOCEPETHS YU OTOCEPEKOBAHA Jlisl SKMX MOXKE CIIPUUMHUTH 3aru0eIb, TOCTPE
YU XPOHIYHE 3aXBOPIOBaHHS a00 OTPYEHHs JIIOJIeH, TBAPUH, POCIUHU 1 (UM) 3aBJIaTH IIIKOIH
JIOBKIJLTIO.

He6e3neuni ximiuni peyoBuau (HXP) B oprani3m mtoIMHA MOXKYTh TPOHUKATH Yepe3
OpraHd JWXaHHS, IIKIPY, CIM30BI OOOJOHKH, ILTYHKOBO-KUIIKOBUM TpakT. CTyIiHb
YpaKEHHS 3aJICKUTh BiJl iX TOKCHYHOCTi, BHOIPKOBOI Jii, TPUBAJIOCTi, a TaKOX BiA iX

(b13UKO-XIMIYHUX BIACTUBOCTEH.
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3a xapaxkmepom ennugy na atoouny HXP nooinaomsca na:

—  3azanbHo moKcu4Hi — OTpyIOTh Bech opranizM (CO, pTyTh, CBUHEIlh, a30THA
KHCIIOTa, PTOPETAHOJI, JIHITPOOPTOKPE30I Ta 1H.);

—  noOpasHoui — BpaXXalOTh OpraHW JMXaHHS 1 CJIM30B1I OOOJIOHKH (XJIOp, aMiak,
dbocreH, akpuJIOHITPUII, OKCUIU a30Ty, Ta iH.);

— ceHcubinizyroui — BUKIIMKAIOTh ajJepriuHi peakiii (Jlaku, papou, popmainbaeriay,
HITPOCTIONYKH Ta 1H.);

— KaHyepo2eHHI — BUKIIUKAIOTh OHKOJIOTTYHI 3aXBOPIOBAHHS (OKCU[ XJIOPY, HIKEJb,
az0ecT Ta iH.);

— MymazeHHi — 1110 BUKJIIMKAIOTh 3MIHY CIaJKOBOCTI (ypaH, MapraHellb, CBUHEIIb,
JIOKCHH Ta 1H.);

— 3a0ywinuei — BUKIMKAIOTh CHAa3M JUXAJIbHUX UUIAXIB (XJIOp, TPUXJIOPUCTUN
docdop, pocreH, aKpUIOHITPUII, OKUCIIU a30TY, CIPYMCTUN aHT1APU]I, CIPKOBOAECHb Ta 1H.);

— Mmemaboaiyni — nopyuyroTs metabomnizm, [{THC, napenximaTo3Hi opraHu; MarTh
BJIACTHBOCTI HApPKOTHKIB, OTPYMHMX pEYOBMH IIKIPHOHApWBHOI il (MeTuiaOpomis,
METWIXJIOPU, TUMETUICYIb(aT, ETUIIEHOKCU/, Ta 1H.).

3a euoipkogicmio 0ii HXP moosicna nodinumu na:

— CcepleBl — KapJIIOTOKCHYHA [isi: JIIKK, POCIMHHI OTPYTH, COJl Oapito, Kaiiio,
KOOaJbTy, KaaMIIO TOIIO;

— TIEYiHKOBI — XJIOPOBaHi BYTJIEBOHI, aIbJIeTiI1, (EHOIH, OTPYHHI TPUOH;

— HHUPKOBI — CIIOJIYKH BOKKUX METAJIIB, ETHJICHTIIIKOII, IIaBJeBa KUCIIOTA;

— HEpPBOBI — MOPYIIEHHS TCHXIYHOT aKTHBHOCTI (4ajHui Ta3, docdopopraHivyHi
CIIOJTyKH, QJIKOTOJIbHI BUPOOH, HAPKOTHYHI 3aCO0M, CHOIIIHI JIIKH);

— KpOB’sHI — MMOXIiTHI aHIiHY, aH1JIIH, HITPUTH;

— JIEr€HEB1 — OKCUM a30TYy, O30H, (DOCTEH.

3a mpuesanicmio 0ii HXP moxcna nodinumu Ha mpu 2pynu:

— J1emaibHi, IO MPU3BOJIATE a00 MOXKYTh MPU3BECTH 710 cMepTi (Y 5 % BHUIAIKIB) —
tepmin aii 1o 10 mi6;

—  mMumu4acosi, 1o NpU3BOJIATH 10 HYJOTH, OJIOBOTH, HAOPSIKAHHS JIETEHIB, OO0 Y
TpyAsX — TEpMiH Jii Big 2 10 5 1i0;

— KOpomKo4acHi — TPUBAJICTh JEKUIbKA TOJWH, MPU3BOJATH IO TMOAPA3HEHHS Y
HOC1, POTOBiIii TOPOXHHHI, TOJOBHOTO OOJIt0, 3aJyXH, 3arajbHOi CIabOCTi, 3HMKCHHS
TeMIepaTypH.

Haii6inp11 mommpeHuMu B CTPYKTYpi HapoAHOTO rocnogapersa € amiak (NHj), xmmop
(C1,), docren (COCl,), okcun Byriento (CO), miokeun cipku (SO,), TECTUIUAN, XJIAJJOHHA
(¢ppeonn) Ta iH.

Ypaowcarouum axkmopom ximiunux nebdesnek € ix moxcuuna 0ia HA OP2aAHIZM

JIIOOUHU.
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3.4. CouiaabHO-NMOJITHYHI HeOe3NMeKH

CouianvHo-nonimuyni Hebe3neku — 1 HEOE3MEKH, IO OJCpXKaIu IIHUPOKE
MOIIMPEHHS B CYCIUIBCTBI 1 3arPOXKYIOTh )KUTTIO 1 3JI0POB IO JIFOJICH.

Hocismu nux HeGe3mnek € okpeMi rpyIu JIoJeH, siKi MPardyTh MOMIMPUTH CBii BIUTUB
Ha cycniibcTBO. COIiaIbHO-TIONITUYHI HEOE3MEeKH Pi3HOMAHITHI, CKIAIHI 1 MOXYTh OyTH
KkiacudikoBaHi 32 IEBHUMHU O3HAKAMU:

3a 06’ckmom ennugy — NOIUHA, CYCNUIBCTBO, JEpP’KaBa, a TAKOX CEPEOBHIIE
MPOXKUBAHHS COIIYMY.

3a macwimabamu nodiii: NTOKaNbHI, peTrioHaIbHI, HAIlIOHAJBHI, TI00AJBHI.

3a eniueom Ha A1OOUHY:

— TcuxivHi (IMaHTax, MaxpancTBO, KPAIiKKN);

— HeOe3neku Ppi3uvHOrO Xapakrepy (po30iid, 0aHIUTH3M, HACHIBCTBO,);

— He0e3meku, M0 BIUIMBAIOTH Ha (hi310JIOTII0 OpraHi3My JIOAUHHU (QJIKOTOMII3M,
HapKOMaHis, TFOTIOHOIAJIIHHA Ta 1H.);

— TmowmupeHHs HeOe3MmeuHux 1 Bakko BMIIKOBHUX XBopoO (CHIJI, Benepuuni
XBOpOOH, 1H(EKI1HHI 3aXBOPIOBAHHS TOILIO);

—  CyiUuau.

3a opzanizayicro: BUNAAKOBI, HABMUCHI.

3a cmamegogikosumu O3HaKaMu: XapaKTepHI IS JIT€H, MOJOMi, *KIHOK, JITHIX
JOJICH.

3a 30umkom — MaTepiaTbHUN, MOPATbHUIA.

3a eeauuunol0 30umKy — TpaHUYHUMN, 3HAYHU, HE3HAYHUH.

3a xapakmepom énnuey — akTUBHI1, TaCHUBHI Ta 1H.

OcHoéHUMU NPUYUHAMU COUIATLHUX HEeDEe3NEK €:

— CTaAHOBWIIIE JIFOJAMHY B CYCITIILCTBI;

— CTYIIHb COIIaTbHOI Ta EKOHOMIYHOI 3aXHUIIICHOCTI JTFOJICH;

— HAasgBHICTH MPABOTO MOJIS i e(heKTUBHICTH HOTO 3aCTOCYBaHHS Ta iH.

Bnnue cyuwacnux ingopmauyiiinux mexunonociii na Ja0OuUHy ma 0Oe3nexky
cycninbcmea

HebGe3nexku  moB’s;3aHi 13 CcydyacHUMH  1H(GOpPMAIifHUMH  TEXHOJIOTISIMHU:
kiOepHebe3nekn (iHGOpPMaLIHHO-TICUXONOTIYHUI BIUIMB HA JIIOJUHY 3 METOI0 3MiHM ii
MOBEIIHKH, BUKOPUCTAaHHS OCOOMCTHX JaHuX, iH(OpMalliiiHa BiifHa, BIpyCHI aTaku Ha BCiX

PIBHSX CyCHIJIBCTBA), KOMI IOTEpHA 3aJICKHICTb.

Ilpasuna oompumanns ocooucmoi xivepoesnexu:
—  TOBIIOMIISHTE CBOIX OJIM3BKHX JIe BU 3HAXOAMTECh Ta KOJNH OyJeTe BIoMa a0u iX HE 3MOIIM HAaTypUTH

uaxpai,
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—  HIKOMY HE KaXiTh CBOi OCOOMCTI JaHi;

—  BYITh MOBHU a0W MaTH MOJIMBICTH OTPHMYBATH iH(OPMAIIIO 3 Pi3HHUX JKEpeN Mpo Ty HOBHHY, sSKa Bac
LIKABHTE;

—  BUIThCA aHANI3yBaTH nodaueHe Ta Mo4yTe, HAMKPAIMM TPEHAKEPOM € YUTAHHS KHUT;

—  He po3MillyiiTe BCIo iHpOpMaIlifo po cede B COoLialbHIX Mepexax, 1ie MOoKa3ye, 0 BU He MAETE )KUBOTO
CHIIKYBaHHSA 1 loro OTpedyeTe, Taka JIOAWHA HalKpamia *KepTBa I 3I0YHHIIIB;

—  He miaBaiiTech eMOIIisM, KOJIH YyeTe SKYCh HOBHHY, €MOIIl 3aBa)KarOTh YiTKO OAYUTU Ta OI[IHIOBATH

CHUTYAIIIIO0.

IlIkionuei 36uuku, coyianvHi xeopoou ma ix npoginakmuxa

HIkionuei 36uuku — HU3KA 3BUYOK, 10 € MIKIJTUBUMHU JUIsI OPTaHI3MYy JIFOJIMHHU.
BoHU BHKJIHMKAIOTH 3aJIEKHICTH JIOJUHU BiJ] TOI YW 1HIIOI PEYOBHHM, Ky BOHA BXKHMBA€E Ta
MEPEIIKO/KAIOTh JIOANHI PO3BHBATHCS SIK PO3YMOBO, Tak 1 ¢izuuHo. Cepen IUX 3BUYOK
BUJIUISIOTH JISKUIbKAa HAaHOUTBI IIKIJJIMBUX — II€ aJIKOT0JI13M, TIOTIOHOMNATIHHS, HAPKOMAaHIs
Ta TOKCUKOMAaHIs.

Couyianvni x6opobu — 11¢ 3aXBOPIOBAHHS JIFOJMHU, BUHUKHEHHS 1 PO3TOBCIOIPKEHHSI
SKAX TIOB’SI3aHE€ TMEPEBAXKHO 3 HECIPHUATIMBUMHU COIIATbHO-€KOHOMIYHUMH YMOBaMU

(Benepuuni 3axpoproBanHs, CHIJI, TyOepKyibp03, remaTur Ta iH.).

Kopynuia ma kpuminanizayia cycninbcmea
Kopynuia — ue ckinagHe colliajibHe SBHIIE, 1110 HETaTUBHO BIUIMBAE HA BCl aCMEKTH

MOITUYHOTO i COLIaIbHO-€KOHOMIYHOT'O PO3BUTKY CYCHIJIBCTBA U JIEPKaBHU.

310uuHHIiCMb AK PaKkmop Hede3neKu

3nounnnicms — BITHOCHO MacOBE, ICTOPUYHO MIHJIUBE, COIaJIbHE 1 KPUMiIHAIBHO-
MIPaBOBE SIBUIIIE, IO SBJISIE COOOIO IUTICHY CYKYITHICTh BCiX 3JI0YMHIB, BUMHCHUX HA TIEBHIN
TEpUTOPIi 3a BIMOBIIHUH MEPioJ Jacy.

Axwo nwouna ne mae 3mozu npuodbamu 30por0 0nA camozaxucmy ado He MaAc MoicAuUGocmi it
3aCmMocysamu, MOJCHA CKOPUCMAMUCA RPOCHIUMU NOPAOAMU HA KOHCHUIL OeHb U000 0codUCmOT be3neKu:

—  He BIUMHSNTE JBepl He3HaioMiil JrouHI (a00 TpuMalTe JBepi Ha JAaHIFOKKY); TlaM’siTaiiTe, rpabiKHUKA
MOXXYTh TIPUXOMUTH IIiJl BHITIAZIOM CAHTEXHIKIB, CIIy’)KOOBIIIB Tra30IOCTaYaHHs, €IEKTPOMEPEXi 1 HaBITh MpAIiBHHUKIB
MIJTII{; TocagoBi 0coOu 3000B’s13aHI caMi TIpe]]’ SIBUTH TTOCBITYCHHS;

— Tpoli Ta WiHHI pedi TpuMaiite mpu coObi; moprdelni, CyMOYKH He 3anuinaite 6e3 nornsay; B kade abo
Oapi, mepiI HiXK MOBICUTH NATFTO Ha BIilTAJIKY a00 CIIMHKY Kpicia, 3a0epiTh 3 HHOTO TPOIIi i JOKYMEHTH;

— sxmo Bu maere mpu cobi KHIIEHBKOBI TPOII, TO, 0 MOXJIMBOCTI, OEpiTh IX CTUIBKH, CKUIBKH JTyMaeTe
BUTPATUTH; HE IOKa3yHTe BIIKPUTO, 1110 y Bac i3 coboro OaraTo rpomieid;

—  raMasellpb 3 TPOIIMMA HIKOJHU HE CJIiJI KJaCTH B 30BHIIIHIO KUIICHIO MA/IbTa, MMi/PKaKa Yi CYyMKH, OCOOIHBO
B TIEPEIIOBHEHY Xap4aMH CYMKY;

— HamaJaryd Ha KIHOK, 3JOYMHII YacTO HAMaraloThCs BHPBATH 3 TXHIX PYK CYMOYKY, TOMy Oe3leuHilre
HOCHTH CYMKY Ha peMeHi 4epes3 Iieue, IPUTUCKYIOUH i1 o cebe;

—  HIKOJIM HE HOCITh pa30M TPOIIi i JOKYMEHTH;

—  TIOBEpPTAIOYMCH JOAOMY Ii3HO BBeuepi, HaMaraiTech WTH IO OCBITJIEHIM Ta >KBaBiil ByJHII, YHUKAIOUH
TEMHHUX TNPOBYJIKIB 1 MapkiB, Xxoua 1e W 3abepe Oinplie yacy; y BewipHii yac Tpeba OyTH HamoOroTOBi Ha BYJIHII, B
TPaHCHOPTI, B M1 1341 OyOUHKY, B Ti(Ti;

—  yHHKaWTe IMOBEPTATHCH JIOJOMY BHOYI HA CAMOTi; HIKOIIM HE CilaiiTe B MAIIMHY 0 HE3HAHOMHUX JIFOCH;
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— HE XOJITh 10 BYJHIIX 3 HABYIIHMKAMH: MOXKHA HE MOYYTH 3JIOUMHILL, IO MiJAKPAmaeThCs 33aay, abo
YUAOTOCH MOTEPEKCHHSI;

— YHHKaWTe CHTYyallili, SKi 3arpoXkyITh HACHJIBCTBOM (Cymepedka 3 IT'STHUMH, arpecCHBHUMH), Kparie
BUIIIAJATH OOSATY30M B OUYax 3JIOJIIB, HK OyTH MOOUTHUM JJO CMEpTI;

— skmo Ha Bac Hanmanu cpoOyiiTe MOrOBOPUTH 3 HANIaIHUKOM 1 3BEPHITHCS O HOTO MOYYTTIB, SKIIO IIe HE

MTOJTi€ KPUYITh SKOMOTa TOJIOCHIIIE a00 pO30HUTE CKII0 HAHOIIMKIOTO MOMEITKAHHS i MarasuHy.

Honammsa ma piznoeudu namoeny

Hamoen — oco0JiMBa CIiJIbHOTA JIIOACH, ITOBEIIHKA IKUX MalKe He 3aJIC)KUTh aHl Bl
OCBITHBOTO, aHI BiJ] KyJbTYPHOTO PiBHS JIIOJEH, 110 YTBOPIOIOTH HATOBII.

Ilpasuna noeedinku 6 Hamoeni — ye KOMNJIEKC 3AX00i8, W0 O00NOMAZaromeo

30epezmu 0e3neKy 6 MiCUAX 6e1UKO20 CKYRUEHHA JII00ell.

1I[06 ynuxnymu nenpuemnocmeil i HeW{ACHUX 6UNAOKIE Y HAMOBNI:

—  Hamaralrecs yHHUKaTH BEJIMKHX CKYITYEHb JIFOJIEH;

—  HE MPHETHYHTECH J0 HATOBITY, KOO O He OyJia 3aliKaBJICHICTh MOJII€0, 1110 BiIOYBaEThCS;

—  IiJx 9ac MacoBHX 3aBOPYyLICHb HaMaraiTech OOIWTH HATOBIT;

— skmo Bu moTpamuiy B HAaTOBII, JO3BOJIBTE oMy HecTH Bac y HampsMKy BiJ LEHTpY 10 Kpalo HaTOBILY,
HaMaral4uch MOCTYIIOBO BUOPATHCS 3 HHOTO;

—  He TpUMaiTe PyKH B KHIICHSX, TITMOOKO BAWXHITH 1 PO3BEIITH 3ITHYTI B JIKTAX PYKH B CTOPOHH, KYJIaKH
CHpsIMY#TE Bropy, oo rpy/aHa KiriTka OyJa 3axuIlleHa BiJl 34aBICHHS,

— HaMmarairech 3HaXOJMTHChH ITOJAJII BiJl KPEME3HHUX JIOJIEH, YU THX, SIKI MArOThb TPOMI3JKI NMPEIMETH Yu
BEJIMKI CyMKH;

— ONHHUBIIACH B PYXOMOMY HATOBII HEOOXiTHO TPUMATHCS IMONANi BiJg OYyAb-IKHX CTiH 1 BHCTYIIB,
0co0JIMBO HEOE3MEeYH] B IMX BUIA/IKAaX BCUISKI METalIeBl rpaTy;

—  Hamaraiitech BTpUMATH PiBHOBAry, o0 He BIIaCTH;

—  PYXaw4HuCh, CTABTE HOT'Y Ha MIOBHY CTOITy, HE POOITh KOPOTKi KPOKH, HE MiTHIMANTECs HABIIITHHBKI;

—  SIKIIO THCHSBA NMPHHHSIA 3arpO3JIMBUHA XapakTep, HEraiiHO, HE PO3AYyMYIOUH, 3BUIBHITHCS BiJl OyIb-sIKOT
HOIIII, HacaMIIepeI BiJl CYMKH Ha JIOBIOMY PEMEHi; 3HIMITh 3 ceOe JOBIHiA, HANTO BUILHUIA, OCHAIICHUN METaJICBUMU
JIETAISIMHM OJIAAT, @ TaKOX BCE, 10 MOXE 3JIaBUTH ILIHIO, TOOTO mapd, KpaBaTKy, MEJajdbiOH Ha IIHYPKY, JIAHIFOKOK,
Oyb-sIKi KOIITOBHOCTI Ta O1XKyTepiro;

—  SIKIIO y Bac MIOCH BUIANO, Y )KOJHOMY pa3i He HaXWIIHTeCs, o0 i THSTH.

— y pa3il najiHHs, HAMaraiTech SKHAWIIBUIIIE MiJHATUCS HAa HOTH, NPH 1IbOMY He Omupaitech Ha pyku (ix
BiHaBNATh 200 311aMalOTh); HaMaraifTecb XO04 Ha MHTh BCTaTH HAa TMiJIOMIBA YM HAa HOCKH, 3HAWIIOBIIN OMOPY,
«BHpPHHANWTE», PI3KO BIANITOBXHYBIINCH BiJl 3eMJIi HOTaMH; SIKIIO BCTATH HE BJIAETHCS, 3TOPHITHCS KIyOKOM (3aXHUCTITh
TOJIOBY NEPEAIUTIYUSIMH, JOJOHIMH TPUKPUIATE MOTUIIUIIO, & KUBIT — 3ITHYTHMH Ta MIATATHYMH JI0 TyJIy0a HOraMu).

[loTpanuBuiM B TNEpENoOBHEHE JIOABMH IMPUMIILEHHS, 3a3/laJieTib BU3HAUTE, SKI MicCUs TMPH BHHUKHEHHI
eKCTpEeMaJIbHOI cHTyallii HaifHeOe3neuHimi (TpOXoau MiX CEKTOpaMH Ha CTaioOHi, CKJISHI JIBepi W MEeperopoakd B
KOHIIEPTHHX 3aJ1aX TOIIO), 3BEPHITh yBary Ha 3anacHi Ta aBapiliHi BUXO/H, CIUIAaHyHTe HNUISAX 10 HUX.

Tpeba ocrepiraTucs CTiH 1 By3bKHX ABepeit. J[ist boro tpeba HamaraTHes:

—  TOTPANUTHU B OCHOBHY TEUil0», YHUKAIOUH TiCHSBH;

—  CcIpsMyBaTH pyX YOiK, 1e Moxke OyTH BiJIbHIIIIE;

—  JUTHHY Kpalle [TOCaJWTH Ha IIJIeYi 1 MPOCYBATHCS Tak Jajli abo JBOE JOPOCIHX MOXYTb, TOBEPHYBILIHCH

00IMYYAM OJHH J0 OJHOTO, CTBOPUTH 31 CBOIX TiJI i pyK MOA00Y 3aXMCHOI KaIlCyJIH U AUTHHH.

Ilpu eunuxkHenHi naniku Hamazaumecs 30epicamu CnoKii i 30amHiCMb mMeepe3o

OUyiHIOBAMU CUMYAYIIO.
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3aKJII0YeHHA

Hebe3neku mocTiitHO OTOUYIOTH JIOAWHY 1 B TpocTopl 1 B yaci. Hacmiaku omHux
HeOe3MeK JII0JIMHA BiUyBa€ Bijpasy, 1HII BUSBISAIOTH ceOe 3 yacoM. YMIHHS CBOEYACHO
BHUSIBUTH MPUIUHU HEOE3MEK Ta MPOTHO3YBATH X HACIIIKU JO3BOJISE:

— YCyHyTH a00 MOM’ SKIIUTH MPUYUHY HEOE3MeK;

— MIArOTYyBaTHUCS J0 MPOSIBY HEOE3IIeK;

— 3ano0IrTH iX BILIUBY.

Pesynbratamu Oyzae 30epexxeHHs 3I0pPOB’s JIIOJIEH 1 3MEHIIIEHHS IIKOAH, SIKY MOXE

OyTH 3aMOA1sTHO JTOBKIJUTIO.

3asaaunga pasa CPC:
BuBunti  matepianm  nekmii, BIAMOBITHI  PO3MUIM  PEKOMEHJIOBAHOI  JIITEpaTypH.

[TigroryBaTucs 10 npakTUIHOI pOOOTH.

PexomennoBana jireparypa:
1. Oxopona mpari Ta nMBUIBHMHA 3axucT: [ligpydHMK A7 CTy[H., SKI HABYAKOThCS 3a
CHELIAJbHOCTAMU  Trayly3edl 3HaHb «ABTOMaTH3allisl Ta NOpUIAAOO0yIyBaHHS»  /
O.T. Jleuenko, O. I. Ilonmykapos, B. B. 3aunapuuii, O. O. [Tonykapos, O. B. 3emisiHChka
3a pen. O. I'. Jleuenka. — Kuis: KIII im. Iropst Cikopcebkoro, 2018. — 417 c.
2. 3anapuuii B. B., IlpaxoBnik H. A., 3emusnceka O. B., 3amapna O. B.  besmneka
xuTTenisubHOCTI: HaBuansuuii mociouuk. — K.: HTYY «KIIl» IEE, 2016. — enexkrponHe
BuganHa. URL: http://ela.kpi.ua/kandle/123456789/18263.
3. TIpo OXOpOHY HaBKOJHUIIHHOTO TPUPOJHOTO CEpelOBUINA: 3aKOH YKpaiHu BiJ
25.06.1991 p. Ne 1264-XII (motouna penakuist — 01.01.2016 p.) — http://search.ligazakon.ua.
4. Hopmu paniamiiinoi Oesneku Ykpainu (HPBY-97). — KuiB: Bigmin mnomirpadii
VYkpaincekoro nentpy Hepsxcaneniguarasany MO3 Ykpainu, 1998. — 125 c.
5. Ipo Crparerito kibepoOesneku Ykpainu: Yka3 IIpesunenta Ykpainu Bin 15.03.2016 p
Ne 96/2016 — http://search.ligazakon.ua.
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JIEKIIIA 4. Micue oxopoHu npaui B cucremi 3a0e3ne4eHHs 0e3leKu
KUTTERISIbHOCTI. OiHKA i 0310POBJIEHHS MOBITPS PO0040i 30HN

Meta: BU3HAYUTH OCOOJIMBOCTI, cHelU(piKy 1 MeXl OXOPOHHU IMpall y 3arajbHOl
cucTeMl 3a0e3leucHHS OC3MEKM JIIOJWHM, 1i OCHOBHI 3aBIaHHS 1 CKJIAJOBl1 CJICMCHTH;
O3HAMOMUTHCH 13 METOJAMHU OIIHKH 1 CIOCO0aMU 3aXKCTy BiJ HETaTUBHOI'O BIUIMBY MOBITPS

po060Y01 30HH, SIK OJTHOTO 3 HAMPSMIB BUPOOHUYOI caHITapii.

HaBuanbHi nMTaHHS | po3paxyHoK yacy:

4.1. Micue 1 3HaYeHHs OXOPOHU TIpalll B CUCTEeMI 3a0e3MeueHHs Oe3MeKu

KUTTETISTLHOCTI. 3aBAAHHS 1 CTPYKTYPA OXOPOHU TIPAIIL +euuvveenereenneeennneannnnanns. 25 xB.
4.2, TTOBITPS POOOUOT BOHH . ... uuvtenetteetteentteanteeetteetee et e eaeeeaeeeaeeeaneeennen, 5 XB.
4.2.1. O1iHKa MIKPOKITIMATY POOOUOT BOHHU. .. ..eeecvvieererireeriiieeeiuieeenereeesseeeesseeesnsseeennnns 15 xB.

4.2.2. JI>xepena Ta OliHKA 3a0pyAHEHHS MTOBITPSHOTO CEPEIOBUILIA IITKIITUBUMHU

012 (0051705 - 1. 1 % O 5 XB.

4.2.3. 3axoau 1 3ac00M HOpMAJTI3AIlli TOBITPS POOOUOT 30HU ....vvnreeenneeennnennnnn 30 xB.

BAKITHOUCHHST «...eeeeeuuvvreeeeeuuereeeesnuusreeeeansnsseeessnssseeessssssseessasssssseesasssssseesssnssseeesesnsseeessnnnes 5 XB.
Beryn

Oxopona mnpami-tie yactuHa BXXJI, sixka 3aiimMaeThcsi O€3MEKOI0 JIIOAWHH Tij Yac
npodeciitHoi MisTbHOCTI Y pobodoMy cepenoBuile. Buxonsuu 3 Toro, mo B XHUTTi, a TUM
OipIIe 'y BUPOOHHMYOMY MpOIECi, aOCOMIOTHOI Oe3MeKu He 1CHye, HEpO3yMHO Oyino O
BUMAarartu BiJ] peajJbHOr0 BUPOOHMIITBA MOBHOI'O BUKOPIHEHHS TpaBMAaTHU3MY, BUKIIOUCHHS
MOJKJIMBOCTI OyAb-SKOTO 3aXBOPIOBaHHS. AJie peaJbHUM 1 PO3yMHHUM € CTaBUTH MUTAHHS
PO 3BEJEHHS /10 MIHIMyMY BIUTUBY OO0'€KTHBHO ICHYIOUMX BHpOOHMYMX HeOesmnek. Lo

3aJ1a4y BUPIILIY€E OXOPOHA Mpalli

4.1. Micue i 3HaYeHHSI OXOPOHM Npaui B cucTeMi 3a0e3nmeyeHHs1 0e3nmeKn
JKUTTENISVIBHOCTI. 3aBJAHHSA i CTPYKTypa 0XOPOHHM mpaui

[Ipansg — me uuIecnpsMoBaHa MISUIBHICTH JIIOAWHU, IO peaidye cBoi (i3uyHl Ta
PO3YMOBIi 31i0HOCTI TSI OTPUMAaHHS TEBHUX MaTepiadbHUX a0o myxoBHUX Onar. [lpams e
OCHOBOIO 1 HEOJMIHHOK YMOBOIO >KUTTEIISUIbHOCTI Jrofel. [Ipouec mpari BinOyBaeTbes y
BUPOOHUYOMY cepeoBuIlll (MIANPUEMCTBA, YCTaHOBM, OpraHi3ailii, HaBYaJIbHI 3aKIaiau
TOIIO), SIKE € OJHIEI0 31 CKJIAJOBUX IITYYHOTO CEPENOBHINA B 3arajbHId CHCTEMI

KUTTEMIATLHOCTI (muB. puc. 1.1), Ae doauMHa peanidye CBOIO TPYIOBY iSTbHICTD.
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[IutanHsMu 3a0e3medeHHss OC3MEeKW O KUTTEAUIBHOCTI JIIOAMHM i 4Yac mpami y
BUPOOHUYOMY CEpPEIOBHIII, SKIIIO BOHA 3/IIMCHIOETHCS B paMKaxX TPYJ0BOTO 3aKOHOJABCTBA,
3alMA€ETHCA OXOPOHA NPayi.

®D1310JI0TTYHHUI aCTIEKT Tpalll BUABISIETHCS B TOMY, II0 BOHA SIK COILIaJIbHE 32 CBOEIO
CYyTTIO SIBHIIIE Ma€ TPHUPOJHY TMEPEIyMOBY — BHUKOPHUCTaHHS (Hi310JI0TIYHUX (PYHKIIIHA
MpaliBHUKA 11 CTBOPEHHsS THUX YM I1HIIMX comianbHuX IfiHHOcTed. [lim dac mpami g0
aKTUBHOI [ISJIBHOCTI 3a]y4yaloThbCs BCl OpraHd M CHUCTEMHU OpraHi3My — MO30K, M s3H,
CyAHWHH, Ceplle, JereHi Ta 1H., MoO1TI3yt0ThCs (Pi3i00TiuHI (QYHKIIIT, BUTPAUa€ThCsS HEPBOBA
Ta M’s30Ba eHepria. Tak, g 3a0e3medeHHs poOOYMX PYXIB 1 I €HEpriero
BUKOPHUCTOBYIOTHCSI M S130B1 I'PYITH, CKOPOUEHHS SIKUX PEryJIIO€ThCS MPOIECOM 30y IPKEHHS,
110 HAJAXOAUTH BiJl HEPBOBHUX LIEHTPIB. J[0 1UX M’S31B CHPSMOBYETHCSA MOCUJICHUN TMOTIK
KpOBi, SIKUWA MPUHOCUTH TOXKHUBHI PEUOBMHHM Ta KHCEHb, 3a0Wparoud MPOJYKTH PO3MaLy
PEYOBHH, IO CIAYTYIOTh JKeperaoM eHeprii. s 3a0e3nedeHHs miacUIeHOT0 KpoBOoOiry i
OoOMIHY pEYOBHMH 1 €Heprii BIAMOBIIHO MOCWIIOEThCS POOOTa cepls M OpraHiB JUXaHHS.
TakuM ynHOM, Mpalsd — 1€ BUTpaTu (Pi3UYHOI Ta po3yMOBOI €Heprii JIOJUHH, SK1 33 IEBHUX
YMOB MOXYTb OyTH HaBITh KOPUCHUMH. AJie SIKIO TPYAOBUN IpoLEC BiIOYBAETHCS MpU
HaJMIPHOMY HaIpy>K€HH1 CWJI JIFOAUHU a00 B HECTPUITIIMBUX IIKIIJTMBUX YMOBAX, y TIM 4H
HOIMH  QopMi  MOXYTh NpPOSBISATUCA HEraTHBHI HACHIOKM Ipall M[OB’sA3aHl 3
KUTTEISIIBHICTIO OpPraHi3My IMpaliBHUKAa 1 CTAHOM HOro 3/10pOB’s, TOAl K ONTUMAaJIbHI
YMOBHU MOXYTb, HABIIaKH, OyTH ()aKTOPOM ITiIBUIICHHS MPALE31aTHOCTI JIFOINHHU.

BrnuB  Ha camomouyTTd, Tpane3JaTHICTh Ta CTaH 3/J0pOB’S  IpalliBHUKA
BU3HAYAETHCSA XaAPAKTEPUCTUKAMHU TPYAOBOTO TPOILECY MW CEpeloBHINA, B SKOMY BiH
3MIACHIOETHCS. TaKUM YHHOM, TPYIOBHH MPOIEC XapaKTEPU3YETHCS TAKUMH MMOKAa3HUKAMHU
SIK BAJUCKICMb 1 HANPYIHCEHICMb TIPATTL.

Bayckicmov npayi — 1e xXapakTepHUCTHKA TPYJIOBOTO MPOIECY, IO 8i0oOpaicae
HABAHMAIICEHHsT NEPeBadCHO HA ONOPHO-PYXO8ull anapam i QYHKYIOHAIbHI cucmemu
opearnizmy (CEpIEBO-CyAMHHY, AWXadbHy Ta 1H.), SKi 3a0€3MeYy0Th HOT0 MisUTbHICTb.
Baxkicte mpami xapakTepu3yeTbesi (PI3MYHMM JWHAMIYHMM HABaHTAKEHHSIM, MAacolo
BAaHTAXYy, L0 MiTHIMAETHCS 1 MEPEMIIY€ETHCS, 3arajJbHUM YUCIOM CTEPEOTHUITHUX POOOUNX
PYXIiB, PO3MIPOM CTaTUYHOTO HaBaHTAXEHHsI, pOOOUOI0 03010, CTYIIEHEM HAaXUJIy KOPIYCY,
MEPEMILIEHHSIM Y TIPOCTOPI.

Hanpystcenicme npayi — XapakTepuUCTHKa TPYIOBOTO MpoIecy, L0 gidobpadicae
HABAHMAIICEHHS NEPEBAINCHO HA YEHMPATIbHY HEPBOBY CUCMEMY, OP2AHU YYMMIi8, eMOYItiHY
cgepy npaniBauka. [lo ¢akTopis, MO XapaKTepU3yIOTh HANPY>KEHICTh Mpalli, BiTHOCATHCS:
IHTEEeKTyallbHI, CEHCOPHi, eMOI[iliHI HaBAaHTAXCHHSI, CTyIIIHb MOHOTOHHOCTI HABaHTAXKEHb,

PEXUM POOOTH.
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[1ix yac BUKOHAHHS JIFOJAMHOIO TPYIOBHUX 000B’S3KIB Ha HET /i€ CYKYMHICTh (paKkTopiB
(YMHHUKIB) BUPOOHUYOTO CEPEJOBHINA, 5Kl 3a XapaKTEpPOM 1 MOXIMBUMHU HACTIIKAMH
HETaTUBHOTO BIUIMBY MOJUISIOTHCS HA WKIOAUBL Ta Hebe3neuyHi.

HIkionueuii eupobHuuuit axmop —  HebaxaHe SBUINE, SKE CYIMPOBOKYE
BUPOOHUYMI MPOIEC 1 BIUIUB SKOTO Ha TMPAIFOIOYOT0 MOXE MPHU3BECTH 00 NOCIPUIEHHS
CAMONOYYmMms, 3HUINCEHHSA Npaye30amHoCmi, 8UPOOHUYO 3YMOBIEHO020 YU HPOQeCiliHo20
3aX60PHGAHHA I HABIMb cMepmi SIK PE3YJIbTaTy 3aXBOPIOBAHHS.

3axeoprweanna — 1 TOPYUICHHS HOPMAJIBHOI IKUTTEIISUIBHOCTI OpraHi3My,
3yMOBJICHE (YHKIIIOHAJIbBHUMH Ta/a00 MOPQOJIOTIYHUMHU 3MiHAMH. Bupoouuuo 3ymosnene
3aX80pPI06AHHS — 3aXBOPIOBaHHS, NIEPEOIr SIKOT0 YCKIAIHIOEThCSI YMOBAMH TIpalli, a 4acToTa
SKOTO TIEPEBHUIIY€ YACTOTy HOro y TMpAaIiBHUKIB, SKi HE 3a3HAIOTh BIUIUBY IEBHUX
npodeciifHuX mKiMBUX (akTopiB. Ilpogeciiine 3axeoprosanns (npoghzaxeoprosanms) — 11e
3aXBOPIOBAHHA, 110 BUHHUKJIO BHACIIAOK MPOQECiiHOI IISIBHOCTI Ta 3yMOBIIIOETHCA
BUKJIIOUHO 200 MEePEeBaKHO BIUIMBOM IIKIJIJMBUX PEYOBHH 1 MEBHUX BUJIIB POOIT Ta 1HIIMX
(dakTopiB, MOB’A3aHUX 3 pOOOTOIO.

Hebesneunuii eupoonuuuii hakmop — wnebadxcame ssuwe, sKe CYNPOBOOIHCYE
8UpPOOHUYULL npoyec i Oisl AKO20 3a NEeGHUX YMO8 MOJCe NPU3eecmu 00 mpasmu abo iHuo2o
panmoeozo  NO2ipuieHHs  300p08’si  NpayieHuKka  (20cmpoz2o  OMPYEHHSA,  20CMPO20
3aXB0PIO6AHHS) | HABIMb 00 PANMOBOL cMepmi.

Bupoonuua mpaema — nonmKoKeHAS] TKAHUH, TOPYIIEHHS! aHATOMIYHOT IUTICHOCTI
opraniamy mofuHH a00 Horo (QyHKIiH BHACHIAOK BIUIMBY BHPOOHWYMX (akTopiB. Sk
MpaBWJIO, BHPOOHWYA TpaBMa € HACIIJKOM HEMACHOTO BHMAAKYy Ha BHUPOOHHIITBI.
Hewacnuii sunaook na supoonuymei — e oOMexeHa B 9aci moJisi abo parnToBUi BIUIMB Ha
MpaliBHAKA HEOE3MEeYHOT0 BUPOOHUYOTO (PaKTOpa UM CEpPEelOBHINA, IO CTAIMCS B MPOIECI
BUKOHAHHS HUM TPYJOBHX OOOB’S3KiB, BHACHIAOK SKHX 3aMOJiSHO HIKOIY 30POB’I0 abo
HACTajia CMEPTh.

[Toxin HeCHpUATIUBUAX YWUHHUKIB BHUPOOHWYOTO CEpENOBUINA HA IIKIJIUBI Ta
HeOe3MeuHi 3yMOBIIEHE PI3HUM XapakTepoM iX [ii Ha JIOACHKHI OpraHi3M, THUM, IIO BOHH
noTpeOyIOTh PI3HUX 3aXO0JiB 1 3ac00iB OOpOTHOM 3 HUMH Ta MPO(DITAKTUKUA BUKIUKAHUX
HUMH YUIKOJKEHb, & TAKOK HU3KOIO MIPUYMH OpPTaHi3aliiHOro xapakrepy. Pazom 3 Tum mMix
HIKIJJIMBUMU Ta HeOe3NMeYHUMH BUPOOHUYMMH (PAKTOPaMH 1HKOJU Ba)KKO MPOBECTU YITKY
Mexy. OMH 1 TOM ke YMHHUK MOKe BUKJIMKATH TpaBMy 1 Mpod3axBOpIOBaHHS (HAPUKIIA,
BHUCOKHUI PiBEHb 10HI3YI0OUOTO 200 TEIJIOBOTO BUIPOMIHIOBAHHS MOKE BUKJIMKATH OMIK a00
HaBITh MPU3BECTH O MUTTEBOI CMEPTIi, a JOBrOTPUBAIA [isi MOPIBHSIHO HEBHCOKOTO PIBHSA
uX *Ke (PaKTopiB — 10 XBOPOOU; MIJIMHKA, 1110 MOTPAIKIa B OKO, CHPUYUHSIE TPaBMY, a M,
0 OCIJTa€ B JIETEHSX, — 3aXBOPIOBAHHS, SIKE HA3WBAETHCS MHEBMOKOHI03). Yepes 1e Bci
HECTIPUATINBI BUPOOHUY1I YUHHUKH YACTO PO3TIISIAIOTHCS K €MHE IOHATTS — HeOe3neuHull

ma wikionueuti supobHuyuil gpaxmop (HILIIB®). 1x xnacudikaris HaBenena y 1. 1.2.4.

56



OnuH 1 Toii s)xe HIIB® 3a mpupooro cBOET A1l MOXKE Halle)KaTh BOJHOYAC JI0 PI3HUX
rpyI.

CyKymHICTh YWHHHUKIB TPYAOBOTO MPOIECYy 1 BHUPOOHUYOTO CEPEIOBUINA, SKi
BIUIMBAIOTh Ha 3/J0pPOB’S 1 Mpale3laTHICTh JIIOJAMHMU TMiJ] 4YaCc BUKOHAHHS HEI0 TPYIOBHX
000B’s13kiB OOYMOBJIIOIOTh YMOBHM TIpalll. YMOBHM IMpallli Tepil 3a BCE MOBHHHI OYyTH
oesnmeunumu. [lig OGe3MeKor0 PO3yMIEThCA CTaH 3aXHUIIEHOCTI OCOOM Ta CYCHIJIBCTBA Bij
PU3UKY 3a3HATH IIKOJIH.

PeanbHe BUPOOHUIITBO B OLIBIIOCTI BHUIAIKIB CYHPOBOJKYETHCS INKIIITUBAMH Ta
HeOe3nmeyHnMHu (DaKTOpaMHu 1 Ma€ TEBHUM 6upoOHuuuti pusux. Bupoonuuuit pusuk — 1e
UMOBIPHICTh YIIKOJDKEHHS 3J0pPOB’S TpalliBHUKA M1l Yac BUKOHAHHS HHUM TPYAOBHX
000’BSI3KIB, 1110 3yMOBJIEHA CTYNEHEM IIKIJJIMBOCTI Ta/ab0 HeOe3MeYHOCTI YMOB Tpalll Ta
HayKOBO-TEXHIYHUM pIBHEM BHUPOOHHUIITBA, SKMA TaKOX BHU3HAYAa€ CTYMiHb BAXXKOCTI 1
HaIpy>KEHOCTI Mpar.

be3nexka npaui — takuii cTaH yMOB Mpaili, 3a SKUX Al Ha mpaiorounx HIIIB®
3HAXOJUTHCS HA IPUIUHATHOMY PIBHI.

Buxoasiuu 3 TOro, 1o B JKUTTI, a TUM OUIbllle Y BUPOOHUYOMY IpoLieci, a0COIIOTHOT
Oe3MeKyu He ICHye, HEPO3yMHO OyJio O BHMMAaraTtu BiJl peaJIbHOTO BUPOOHHUIITBA MOBHOTO
BUKOPIHEHHSI TpaBMAaTU3My, BHUKIIIOUEHHS MOKJIMBOCTI Oy/b-sIKOIO 3aXBOPIOBAHHS. Alle
peaNbHO 1 PO3yMHO CTaBUTU MHUTAHHS PO 3BEAECHHS 1O MIHIMyMY BIUIMBY OO’ €KTHUBHO
icHyrounx BUpoOHWYHMX HeOesmek. Lo 3amauy Bupinye oxopona npaui — cucmema
npagosux, COYiaibHO-eKOHOMIYHUX,  OP2aHi3AYiUHO-MEXHIYHUX, CAHIMAPHO-2ICIEHIYHUX |
JUKYBATbHO-NPODINAKMUYHUX 3AX0018 Ma 3ac00i8, CNPAMOBAHUX HA 30epPedCeHHsT HCUmmsl,
300p08°s | npaye30amHocmi 1I0OUHU 8 NPoyeci Mpyooeoi OisIbHOCHI.

Take BU3HAUEHHS] BCTAHOBJIEHO YMHHUM 3akoHOM Ykpainu «lIpo oxopoHy mparii».
BoHno cBimumuTh, mo-mepie, mMpo Te, M0 OXOpOHa Mpalli CTAHOBHTH CYKYMHICTH 3aKOHIB,
HOPM, TIPaBWJI, CTAHJAPTIB TOIIO, a TAKOXX KOMILJIEKC PI3HOMAaHITHHX 3aXOJiB 1 3aC00iB, sIKi
3a0e3meuyoTh 30€pEeKEHHS JKHTTS, 370pOB’S Ta TPAINE3JaTHICTh JIOACH B TIpoleci
BUKOHAHHS HUMHU TPYJIOBUX OOOB’s3KiB, a, MO-IpPyre, Mmpo Te, IO TypOOTa Mpo CTaH
3JI0pOB’sl TMpalliBHUKA € OJHIEI0 3 MpIiOpUTETHUX (QYHKIIN nepxkaBu. CyyacHa KOHIICTIIIIS
OXOpOHU Tmpalli 06a3yeTbcs HAa TOMY, IO JO HEMIACHWX BWIMAJKIB Ha BUPOOHMIITBI Ta
npogeciiHIX 3aXBOPIOBaHb CIpaBa HE MOBUHHA J0XOAWTH. Jl0 HalBaXxUIMBIIIUX (PYHKIINA
OXOpOHH TIpalll HaJeXaTh CTBOPEHHS YMOB, TOJIOBHOIO METOIO SIKMX € po0OO0Ta, CripsIMOBaHa
Ha 3arno0iraHHs TpaBMaTU3My Ta NpPO(eciiHUM 3aXBOPIOBAHHSM, BITHOBICHHS 3JI0POB’S
MOTEPHUINX Ha BUPOOHHWITBI, 3a0€3MEUEHHS COLIANbHUX IpaB 1 TapaHTI MOTEPILINM.
Buxonsun 3 1b0oro, 0XopoHa Inparii BOAHOYAC BUPILIY€E JBA OCHOBHHUX 3aBJaHHS.

OpHe 3 HUX — IH)KEHEPHO-TEXHIUHE — Tiepedavace 3ano0irands HeOe3MeUHUM TTOisIM
i yac TPYJOBOTO MPOIIECY Yepe3 3aMiHy HEOEe3MEYHUX MaTepiaiiB MEHII HeOe3MeYHUMU;

nepexiJy Ha HOBI TEXHOJOTIl, $IKi 3MEHINYIOTh PU3HK TPaBMYyBaHHS 1 3aXBOPIOBAHHS;
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NPOEKTYBAaHHSA Ta KOHCTPYIOBAHHS YCTaTKyBaHHS 3 ypaxyBaHHSM BHUMOI O€3MEKU Mparli;
pO3p0OKy 3ac001B 1HIMUBIAYAJBHOTO 1 KOJIEKTUBHOTO 3aXHUCTy. [ly)Xe BeIMKe 3HAUCHHS IS
BUPIIICHHS 1IbOTO 3aBIAaHHS MAalTh Opra”izamiifHO TEXHIYHI 3aco0M 1 3axonu, sKi
Oe3nocepeIHh0 BUKOPUCTOBYIOTHCS Ha MIAMPUEMCTBAX 1 B OpraHizaiisax sl MOKpaIeHHS
YMOB Ta T1JBUILICHHS PIBHS TIri€HU Ta O€3MeKH mparii.

Bonu BKJIIOYAKOTH y ce0e TPU HANIPSIMU:

® gupobOHUuUa canimapina — KOMIUICKC OpTraHi3aliifHUX, TIT€HIYHUX 1 CaHITapHO-
TEXHIYHUX 3aXOJlIB Ta 3aco0iB, CHPSIMOBAHMX Ha 3amoOiraHHs a0o 3MEHIIEHHS Mii Ha
MPAaIIO0YUX IKIJTUBUX BUPOOHUYMX (AKTOPIB;

® gupobOHuUua Oe3neka — KOMIUIEKC OpTaHI3allliHUX 1 TEXHIYHHUX 3aXOMdIB Ta
3aco0iB, CIIPSIMOBAaHUX Ha 3amoOiraHHS a00 3MEHIIEHHs il Ha MPAIlOI0unX HeOe3MeuHnX
BUPOOHHUYMX (HAKTOPIB;

® noxcexcna o0e3neka Ha o00’ckmax 2ocnoodaproeannn (Ol) — KOMILIEKC
OpraHizamiiHUX 1 TEXHIYHMX 3aXOJiB Ta 3aco0iB, CIPAMOBAaHUX Ha 3amobiraHHs
3amajgroBaHb, MOXKEX 1 BUOYXIB y BHPOOHHYOMY CEpPEAOBHUII Ta MPUMIMIEHHSIX 00’ €KTY
TOCTIOJIapIOBaHHA, a TAaKO)X Ha 3MEHIICHHS HETaTUBHUX i HeOe3MeYHWX 1 IIKIITHBUX
(bakTopiB, sIKI yTBOPIOIOTHCS Y pa3i iXHbOTO BUHUKHEHHS.

Jlpyre 3aBmaHHSI OXOPOHU Ipalll — couianbHe, — TOB’A3aHE 3 TMONEPEIHKEHHSIM Ta
BIJIIIIKOTyBaHHSAM MaTrepiajibHOi, MOPAJbHOI YW COILIAJNbHOI IIKOJW, 3aBJAaHOI BHACIIJIOK
po0OTH y MIKIUIMBUX yMOBaX, HEIIACHOTO BUMAAKY a0o0 mpodeciiHOro 3aXBOPIOBAaHHS,
TOOTO 11€ 3aXUCT 1 3a0e3MeueHHs MpaB MpalliBHUKA.

Le#t kKoMIUIEKC B3a€MOIIOB’SI3aHUX 3aKOHIB Ta 1HIIUX HOPMATHBHO-IPABOBUX AaKTIB,
COLIIaJIbHO-eKOHOMIYHMX Ta OpraHizaliiHUX 3aXojiB, CIPSIMOBAHMX Ha TMPABWIbHY 1
Oe3reyHy oOpraHizamiro  mpaii, 3a0e3NedyeHHs MPaloYNX  3aco0aMu  3aXHUCTY,
peryIaMeHTAIllI0 BIJMOBIIAJLHOCTI Ta BIAIMIKOAYBaHHS 30MTKIB y pa3l YIIKOIKCHHS
3JI0pOB’sl TIpalliBHUKAa a00 MOTro CMEpPTi CTAHOBUThH YETBEPTUH HANpPSIM OXOPOHHU Iparlli, a
came — it npaesosi ma opzanizayiitHi 0CHOBU.

binbm netanpHO MUTaHHS BUPOOHHMYOI caHITapii Ta OE3MEeKH, MOKEKHOI OS3MeKH Ha
OI', a TakoX MexaHI3MH 1 NUIIXH 3a0e3MedYeHHs COIAJIbHUX TapaHTId Mpalolyux B
obcsirax, HeoOXiTHUX A1 (GOpMyBaHHS B MallOyTHIX (haxiBIIB OCBITHbO-KBaTi(iKaIlIHHOTO
piBHS «0akanaBp» 3a IH)KEHEPHUMH CHEIIAIbHOCTIMU KOMIETEHI[I BUKOHYBATH 3aBIaHHS
npodeciiHOi AISUTPHOCTI Ha TEPBHHHUX TI0CAJNax, PO3KPHBAIOTHCSA 1 BHKJIAAAIOTHCS B

HACTYTHHX Naparpadax JaHOTO PO3/LTY.

4.2. IloBiTpst po6040i 30HH

HOBiTpH pO6OLIO'1' 30HU — € BaXXJIMBHUM CJICMCHTOM BI/Ip06HI/ILIOI‘0 cepcaoBuIia, BiII

CTaHy $KOTrO, B 3HAYHIN Mipi 3aJeXKUTh CAMOIMOUYTTS Ta Mpane3farHicTh JroauHu. [linx
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P000u0I0 30HOI0 PO3YMIIOTh BU3HAUYEHHM MPOCTIP, B SKOMY PO3TAIIOBaHO PoOOYl MiCIli
MOCTIHHOTO YU HEMOCTIHHOTO (TUMYACOBOTO) TIepeOyBaHHs MPaIliBHUKIB.
Crany mnoBiTps poO04YOi 30HM BHU3HAYAETCS  MIKPOKIIMATHYHMMH YMOBaMU U

BMICTOM IIKiJTMBUX PEUOBUH.

4.2.1. Oninka MikKpoKJIiMaTy po0040i 30HH

MikpoxitiMaT BUpOOHHYUX MPUMILICHb — 116 YMOBH BHYTPIIIHHOTO CEPEIOBHUINA IIUX
MPUMIIICHB, 1110 BIUTUBAIOTH HA TETJIOBH OOMIH MPAIIOI0YHX 3 OTOYYIOUYHM CEPEIOBUIIICM.
MikpokiliMaT € OJHUM 3 OCHOBHUX (DaKTOPiB BUPOOHMYOTO CEPEOBHINA, KU BHU3HAYAE
TETUJIOBHI CTaH OpraHi3My JIFOJMHHM B IIPOIIEC Mparti.

Hapamempu mikpoxnimamy

MikpokJIiMaTH4HI YMOBU BUPOOHUYUX MPUMIILICHb XapaKTePU3YIOThCS HACTYITHUMHU
napaMeTpaMu:

e Temmnepatypoto noBiTps (°C),

® BiJHOCHOIO BoJsioricTO moBiTps (%),

® IIBUJKICTIO pyXy HOBITps (M/C),

e inTeHcuBHicTIO TemioBoro (iH(padepBoHOro) ompomiHroBamHs (BT/M’) Big
MOBEPXOHb 00JIaHAHHS Ta aKTUBHUX 30H TEXHOJIOTTYHUX MPOIIECIB.

MikpokiaiMaT iCTOTHO BIUIMBA€E HA CAMOIOYYTTS Ta Mpane3faTHICTh JIOAuHU. Tak,
TpHUBaJa J1isl BUCOKO1 TeMIIepaTypH MOBITPS MPHU OJTHOYACHOMY MIJBUIIEHHI HOTr0 BOJIOIOCTI
MPU3BOJIUTH PI3HOMAHITHUX (D1310JIOTIYHUX 3MIH B POOOTI OpraHi3My JIFOAUHU — MOPYIIESHHS
0OMIHYy pPEYOBMH Ta POOOTH CEpIEBO-CYAMHHOI CHCTEMHM, MOPYIICHHS (DYHKI[IOHYBaHHS
BHYTPIIIHIX OpraHiB (TEYiHKH, NIIyHKA, JKOBYHOTO MiXypa, HHPOK) 1 pPOOOTH CHCTEMH
JIUXaHHS, [IEHTPaIbHOI Ta epudepiiiHoi HepBOBUX cUcTeM. [Ipu miABHUILIEHHI TeMIepaTypu
3HAYHO 30UTBIIYETHCS TMOTOBUIICHHS 1, SIK HACTIAOK, BIIOYyBA€ThCS Pi3Ke MOPYIICHHS
BOJIHO-COJILOBOTO OOMIHY.

HeratuBHi 3MiHM B Oprani3Mi JIIOAWHU TPH MiABUIIECHHI TeMmIepaTypu 0€3yMOBHO
BIIOMBAIOTbCS 1 Ha 1i mpane3gaTHocTi. Tak, 30UTbLIEHHS TeMIepaTypud MOBITpsA
BupooHU4oro cepemosuiia 3 20°C mo 35°C mpu3BOIWTH O 3HUKEHHS Mpale3aaTHOCTI
moauad Ha 50-60%.

CyTTeBi (i310JI0T14HI 3MIHM B OpraHi3mi BiI0YyBalOThCSA TaKOX IMPH MEPEOXO0JIOIKEH1
opranizmy (rimotepmisi). TpuBana Jisi 3HIKEHUX TEeMIIepaTyp MPU3BOIAUTH JO MOSBU TaKUX
3aXBOPIOBaHb SK HEBpAJTis, CYTrJI0OHOTO Ta M’S30BOTO pPEeBMATU3MYy, 1H(PEKIIHHUX

3almajIltOBaHb JUXAJIbHOI'O TPAKTYy TOIIO.
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Hopmyesanna ma Konmpo/ivs napamempie MikpoKiimamy

CaniTapHO-TITI€EHIYHE HOPMYBaHHS yMOB MIKPOKJIIMATY 3I1HCHIOETHCS BiAMOBITHO
nmo JCH 3.3.6.042-99 «JlepxaBHl caHITapHI HOPMH MIKPOKJIIMAaTy BUPOOHUYUX
MPUMIIIEHb», SKI BCTAHOBIIOIOTH ONTHUMAaJbHI Ta JOMYCTHMI MapaMeTpH MIKPOKIIMaTy
3JIKHO BiJI 3aTaJIbHUX €HEProBUTPAT OpraHi3My MPU BUKOHAHHI POOIT 1 IEpioLy poKy, Ta 3
ypaxyBaHHSIM BUy po0O0doro micii (IoCTiiiHe, HEMOCTIHHE).

[Ipu caniTapHO-TITIEHIYHOMY HOpPMYBaHH1 YMOB TIpalli BUAUISIIOTH JBa MEPIOU POKY
— Termui (cepeaHb01000Ba TeMIieparypa 30BHIIHbOrO cepenoBuia +10°C Ta Buie) Ta
XOJIOIHUH (cepelHhoA000Ba TeMIIepaTypa 30BHIIIHBOTO cepenoBuiia He nepepuiye 10°C);
1 1Ba BUAU POOOYMX MICIh — MOCTIHHE (MPAaIOIOUN 3HAXOAUTHCS Ha poOOYOMY MICIll HE
Mmenie 50% Bcboro pobouoro yacy, abo He MeHIle 2 roAuH 6e3MepepBHO) Ta HEMOCTINHE.

3rizno JICH 3.3.6.042-99 yci pobOTHM 3ajeXHO BiJ 3arajJlbHUX €HEpProBUTPAT
OpraHi3My MOAUISIOTHCS HAa TPU KaTeropii — jerki podotu (kareropis 1), poOboTu cepeanboi
BaxxkocTi (kareropist II) ta Baxkki poboru (xareropis III). V cBoro uepry koxkHa 3 poOiT
kateropii I Ta Il ginsatecsa Ha a1 miakateropii — la Ta 16, Ila II6.

TeMmrepaTypu BHYTPIIIHIX TOBEPXOHb POOOYOi 30HU (CTIHM, MiJIOTa, CTENs, 3aXUCHI
€KpaHu, OrOpPOJKYIOUMX KOHCTPYKLINA 1 T. 1H.) Ta 30BHILIHIX MMOBEPXOHb TEXHOJIOITYHOIO
o0yaJiHaHHS HE MOBUHHI BUXOAUTH OUTbII HIX Ha 2°C 3a MeXl1 ONTUMAJIbHUX TeMIIepaTyp
MOBITPSA JIJIs1 AAHOI KaTeropii pooiT.

Temneparypu BHYTPINTHIX TTOBEPXOHb POOOUOT 30HU (CTiHU, MiIOTA, CTEIIS, 3aXUCHI
€KpaHu, OTOPO/DKYIOYl KOHCTPYKIi 1 T. iH.) Ta 30BHINIHIX MOBEPXOHb TEXHOJIOTIYHOTO
oOJaJiHaHHS HE TMOBHHHI BUXOJUTH 32 MEXKI JIOMyCTUMHX BEJIMYUH TEMIIEPATypH MOBITPS

JUIS JaHO1 KaTeropii pooiT.

4.2.2. JI:xepesia Ta oliHKa 3a0pyIHEHHS MOBITPAHOIO Cepea0BHUINA

IHKi).IJ'lI/IBl/IMI/I pe€Y0OBUHAMHU

HIkigmuBi pe4oBUHU — 1€ Ti PEUOBHHHM, SIKi MPH KOHTAKTI 3 OPTaHI3MOM JIIOJUHU
MOKYTh BUKJIMKATH 3aXBOPIOBAHHS YU BIIXWUJICHHS BiJl HOPMaJbHOT'O CTaHy 3JI0POB’s, LIO
BUSIBJISIIOTHCSI CYYaCHUMU METOJIaMU, SIK y MPOLeci KOHTAKTy 3 HUMHM, TaK 1y BiAJajIeHUN
TEPMiH, Y TOMY YHMCII 1 B HACTYITHUX MOKOJIIHHSX.

Haii6inp11 po3noBCIoPKEHUMH BUIaMU 3a0pyJHEHb € TBEpAl cycnensii (mui, 30:a,
JTUM), OKCHJIM BYTJIEITIO, a30Ty Ta CIpKH, BYTJICBOJIHI, aMiaK, OKCU/IH 1 COJ1 BaKKHX METaJliB
TOLIO.

3abpynHior04i arMocdepy, MIKiAJIMBI peYOBUHU MTPU KOHTAKTI 3 OpraHi3MOM MOXYTb
BUKJIMKAaTH PIi3HI 3aXBOPIOBaHHs, MpodeciiiHi 1 roctpi orpyeHHsS (y TOMY dYHCHI 31
cmeprenbHUMU Hachiakamu). LKiamuBI peyOoBMHM NPOHHMKAIOTH B OPraHi3M JIIOAMHU

TOJIOBHUM YHHOM 4YCPEC3 ,I[I/IXZLHBHi IIIAXH, a TAKOX YCPE3 IHKlpy 1 HIJIYHKOBO-KI/IHIKOBHP'I
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TpakT. EdexkT TOKcHMYHOi ii pI3HUX PEUOBHUH 3AJICKUTHh BiJ KUIBKOCTI PEUYOBHUHH, IO
MOTpanuia B opraHisM, ii (i3uK0o-XIMIYHUX BJIACTUBOCTEH, arperaTHOro CTaHy 1 TPUBAJIOCTI

HAIXOKECHHS.

Hopmyeanna ma KOHmMpoib WiKiOIUEUX pe4oGuH

Cknan Ta cTymiHb 3a0pyJHEHHS MOBITPSHOTIO CEPEJOBHINA PI3HUMU PEUYOBHHAMU
OIIHIOETHCS 32 MAcoio (Mr) B OXMHHIN 00’eMy TOBIiTps (M°), TO6TO KOHIEHTpamielo (C,
MI/M’), IUIst IKOT KPiM OJMHHII BUMIPIOBAHHS — MI/M°, MOXKYTh BUKOPHCTOBYBATHCS — %, a
TAKOXK — MIIH ' 9l «ppm» (KiIbKICTh YaCTOK PEUOBHHH HA MiTBHOH YaCTOK MOBITpS).

[rieniyne HOpMyBaHHS IIKI[UIMBHX PEYOBUH 3[IHCHIOIOTH 32 TPAHUYHO
nomyctuvumu kKorteHTpamisimu (11K, MF/M3). I'’IK — me makcuMalnbHa KOHIIGHTpAITiS, SKa
MpH IOAEHHIN (KpiM BUXIIHUX JIHIB) POOOTI BIPOIOBXK 8 TOJWH M MPH IHIIIH TPUBAIOCTI,
ane He Oumpm 41 roguHM 3a TWXKIEHb MPOTATOM YChOTO CTaxy (25 pokiB) HE MOXe
BUKIIMKATH 3aXBOPIOBaHb YM BIIXWJICHb CTaHY 370POB’s, IO BUSBISIFOTHCS CYYaCHUMU
METOJIaMHU JOCII/DKEHB Y MpoIieci poOOTH Y Yy BiJaJIeHUH TIEPioJ] )KUTTS TETEPIITHBOTO 1
HACTYTTHUX MTOKOJTiHb.

VY BIINOBIAHOCTI 3 HOPMATUBHUMH JOKYMEHTAMU: JUIsI POOOYHMX MICIb BU3HAYAETHCS
I'PaHMYHO JOITy CTUMa KOHLEeHTpanis B pooodii 30H1 — I'JIK,,, (OCT 12.1.005-88).

3a cTyneHeM BIUIMBY Ha OpraHi3M IIKIJUIMBlI PEYOBHHM MOAUISIOTHCS HA YOTHPU
KJIacu HEOe3MeKH:

1 xmac I'/IK — Hag3BrnyaiiHO HeOe3neyH1 pedoBuHH, o MaroTh I'JIK,, menme 0,1 MO/M
y MOBITPi (CMepTeNbHa KOHIIEHTPAIIiS B OBITPi MeHTa 500 Mr/a);

2 xymac — BHCOKO HeOesmeuni pedoBunu, mo wmarote K, = 0,1...1,0 Mr/M
(cMepTelbHa KOHIEHTpaLis B ToBiTpi — 500...5000 Mr/a’);

3 xmac — momipHO HeOesneyHi pedoBuHH, mo Mmarote I'JIK,, = 1,1...10,0 MM
(cMepTelbHa KOHIIEHTparis B moBitpi 5000...50000 mr/m’);

4 kmac — wmano HeOesmeuHi pedoBwHHM, mo MmaroTh ['JIK, Oumeme 10,0 Mr/M°
(cMepTebHa KOHIIGHTPALis B TOBIiTpi > 50000 Mr/nm’).

VY BUpPOOHHMYUX yMOBaxX 4acTO Ma€ Miciie KOMOIHOBaHa Jisl IIKIAJUBUX PEYOBUH. Y
OUTBLIOCTI BUMAJIKIB sl IIKIJUIMBUX PEYOBUH CyMYy€Tbcs (aauTuBHA 1isg). OJIHAK, MOKIUBO,
KOJIM JIisl OJIHI€T PEUOBHHM TJCUITIOETHCS JI€I0 1HINOI (MOTEHIIo0Ya dis), a00 MOXKIUBHUI
edeKkT KOMOIHOBAHO] /1ii MEHIIIe OYIKYBAHOTO (aHTaroHICTUYHA JIis).

Sxmo B MOBITPI NOPUCYTHI KIUJIbKa PEYOBHMH, W10 MarwTh e(exkT cymaiii
(oIHOCTIPSIMOBAHY [1i10), TO SKICTh MOBITPs Oy/Jie BIAMOBIJATH BCTAHOBJICHUM HOpMaTHBaM
3a YMOBH, 1110

C/IOK +C,/ITOK, +C,/ITQK, +..+C, /K6 <1. (2.1)
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EdexT cymaiii MarTh CIpUMCTHI Ta3 1 JOBOOKCHA a30Ty, (peHOJ 1 CipuucTUil ra3
tomo. JonemaBHa I'JIK XiMiUHHMX pPEUYOBMH OIIHIOBANH $K MAaKCHMAadbHO pa3oBi. IxX
MIEPEBUILICHHS. HAaBITh MPOTATOM KOPOTKOTO Yacy 3aboponsiocs. OCTaHHIM 4YacoM IS
TaKMX PEYOBHMH, SKI MalTh KyMYJSATHBHI BJIACTMBOCTI (3/1aTHICTh HAKOMHYYyBAaTHCS B
OpraHi3Mi, HalpUKIaJ, MiJb, PTYTb, CBHHEIb Ta 1H.), IJIs TITIEHIYHOTO KOHTPOJIIO BBEJCHA
1HIIa BENMYMHA — CepeAHbO 3MIHHA KOHUEHTpaiis. Hampuknaa, gomyctuma cepeaHbo
3MiHHA KOHIIEHTpaIlisl cBUHITO ckianae 0,005 Mr/m>.

CrymiHp BIUTMBY MUY (2€po30JIr0 3 po3MipoM TBepaux yactodok 0,1...200 mxm) Ha
OpraHi3M JIOJMHU 3aJIeKUTh HE TUIBKH BIJ XIMIYHOTO CKJamay, ajieé ¥ po3MIpiB 4YacCTOK
(mucniepcHoro ckinany), (GopmMu MOPOHMIMH Ta iXHIX €JeKTPUYHUX BIACTUBOCTEH. 3a
pO3MIpOM MW MNOJAUISIOTh Ha TPU KaTeropii: KpyMHOAMUCIIEPCHUM (PO3MIp MHOPOLIMHKH
oubie 10 MkM), cepenHbOAMCIIEpCHUM (TOPOLIMHKM MaroTh po3Mmip 5...10 MkM) Ta
npiOHoaucnepcHuit (meHue 5 mMxM). KpynHomucnepcHMil muil AOBro HE TPUMAETHCS Y
3BaXEHOMY CTaHIl, MOPOIIMHU MICJIsl YTBOPEHHS HIBUAKO OCIAAlOTh Ha MIJUJIOTY Ta 1HIII
noBepxHi. [TopommHu 3 po3mipom MeHue 10 MKM 3aTpUMYIOThCS Y MIOBITPI HA IOBrUH Yac.
HaiiGinbiy HeOe3neky CTaHOBIATH YAacTKU po3mipoM 1...2 MM, ToMy 1o I ¢pakuii B
3HAUYHIA MIp1 OC1/1al0Th Y JIETEHSX MPU AUXAHHI.

['irieHicTu 3a xapakTepoM [ii Ha OpraHi3M JIIOJMHU BUAUIAIOTH CHELUIYHY TPyILy
iy — i GpidporeHHUx pedoBrH. OCOOIUBICTH All TAKOTO MIJIy HA OPraHi3M IOJISITaE B
TOMY, IO TNpU TOMaJaHHI B JIETE€HI Takuil abpa3uBHUN HEPO3UMHHUN MU CIPUYHHSIE
YTBOPEHHSI B JIET€HEBIM TKaHWHI (PIOPO3HUX  BY3IIB — JAUISHOK 3aTBEPJLIOL JIET€HEBOI
TKaHMHHU, B PE3yJbTATI YOTO JIETE€H1 BTPAUalOTh MOXJIMBICTh BUKOHYBATH CBO1 pyHKIIi. Takxi
3aXBOPIOBAHHA MPAKTHUYHO HE MIJAAIOTHCS JIKYBAHHIO 1 JIUIIE MPU CBOEYACHOMY BHSIBJICHHI

MO>KJIMBO IPUIMMMHUTU PO3BUTOK XBOPOOU 32 paXyHOK 3MIHM YMOB Mpalll.

4.2.3. 3axoam i 3aco0u HopMaJTi3alii noBiTPsA po0040i 30HK

Hopmamizariiss moBiTpss po6040i 30HH, a TaKOX 3aXHUCT MPALIOIOYUX, BPAXOBYE SIK
3axX0J¥ MIATPUMAHHS HOPMATUBHUX MapaMeTpiB MIKPOKIIMATY, TaK 1 3aX0/11 3a0e3MeYeHHs
perJaMeHTOBaHOI YHUCTOTH MOBITPps. BoHM BKItoUyaroTh y cebe:

® [iATPUMAHHS HOPMOBAHHMX MapaMETPIiB MIKPOKIIMATY 32 PAaXyHOK KOMILJIEKCY
OyiBebHO-TIAHYBAJIbHUX,  OpraHI3aIliiHO-TEXHOJOTIUHUX, CaHITAPHO-TEXHIYHUX Ta
HIINX 3aXO0/1B KOJEKTHUBHOI'O 3aXHCTY;

® BIJIYYEHHS IIKIJIMBUX PEYOBHUH Y TEXHOJOTIYHUX IpoLecax, 3aMiHa MIKiATUBUX
PEUYOBUH MEHII LIKIJIUBUMU;

¢  YJIOCKOHAJICHHA TEXHOJIOTTYHUX HpOI_ICCiB 5 YCTAaTKyBaHHA,
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e aBTOMATH3AIlisl Ta AWCTAHIIIAHE YMIPaBIIHHA TEXHOJOTTYHUMHU TIporecaMu i
00J1aTHAHHSIM;

e repMeTH3ailis  BUPOOHMYOrO0  yCTaTKyBaHHS, poOOTa  TEXHOJOTTYHOTO
YCTaTKyBaHHS MiJl PO3PLIKEHHSAM, JOKATI3aIllsl IKIIJTUBUX BUAUICHb 32 PaXyHOK MICIIEBOI
BEHTWISLIT 1 acmipaliiHUX YKPUTTIB;

® [IONEpeIHI Ta TMEepIOAUYHI MEIWYHI OIJISAM POOITHUKIB, $KI MPAILIOTh Yy
HIKIJTMBUX YMOBAaX, MPO(iIaKTUYHE XapUdyBaHHs, TOTPUMAHHS PaBUII OCOOMCTO] TTi€HN;

® KOHTPOJIb 32 BMICTOM HIKiIJTMBUX PEUOBUH Yy TOBITPi poO0UIO0T 30HM;

® BHKOPHCTaHHS 3aCO0IB 1HAMBITYaILHOTO 3aXHCTY;

® 3aCTOCyBaHHS 3aC001B BEHTUIISIIII.

HaiiGinpmr mommpeHuM U e(pEeKTUBHUM 3acO00M pETyJIIOBaHHS SIKICTIO TOBITPS

po00o40i 30HM Ha AIFOYOMY HIAMPUEMCTBI € BEHTHIISIIIS.

Benmunayia eupoonuuux npuminiens

Bentunsaiia € oqauM 3 HallepeKTUBHIIIMX 3ac00iB HOpMaIi3allii cTaHy MOBITPSHOTO
cepefioBUIa poOOUO0i 30HU SIK I0A0 HOro YMCTOTH, TaK 1 METEOPOJIOTIYHUX MapaMeTpiB.

Bentunsuis — 1e opraHi3oBaHUM 1 peryibOBaHHM MOBITPOOOMIH, IO 3a0e3neuye
BUJAJICHHS 3 MPUMILICHHS 3a0pyJHEHOr0 MOBITPSA 1 MOJAaBaHHSA Ha MOro MiCLE CBIXKOTO.
3aayero BEeHTWIISLIT € 3a0e3MeYeHHs] YUCTOTH MOBITPA Ta 3a/laHUX METEOPOJIOTYHUX YMOB
y BUPOOHMYUX MPUMIILICHHSX.

3a cnocoboM MepeMilIeHHs] TOBITPS. PO3PI3HIIOTh CUCTEMU MPUPOIAHOI, MEXAHIYHOT
Ta 3MilIaHoi BEeHTWIALIl. ['0TOBHUM mapaMeTpoM BEHTHIISLIT € MOBITPOOOMIH, TOOTO 0OCsT
MOBITPSI, 110 BUAANAETHCA (L) a00 HAAXOAUTH Y IpUMileHHs (Ly).

st ebekTUBHOT poOOTH BEHTHIIALIIT HEOOX1THO JOTPUMYBATUCH TAKUX BUMOT':

e OOcsr NpUITUBHOTO MOBITPS L, y MPUMILICHHS MOBUHEH BIINOBIAATH 00CATY
BUJIAJICHOTO TIOBITPS L,. Pi3HMIIS Mik 1TuMu oOcsiraMu He oBUHHA riepeBuiyBaTa 10-15%.
MooxmBa oprasizarisi moBITpOOOMiIHY, KO OOCST MPUIUTMBHOTO MOBITPsI OUTBIINIA 00CATY
MOBITPS, 0 BUAANSAEThCA. [Ipy IboMy B MPHUMIIIIEHHI CTBOPIOETHCS HAITUIIKOBUNA THUCK Y
MOPIBHSAHHI 3 aTMOC(EPHHM, 1110 BHKITIOYAE 1HPIIBTPAIiO 3a0pyIHIOIOUYNX PEYOBHH Y JTaHE
npuMinieHas. Taka oprasizailis BEHTHJIAIIT 3MIMCHIOETHCS Y BHPOOHMIITBAX, JO SKUX
CTaBJIATHCS MIJBUIICHI BHMOTH JI0 YHCTOTH TMOBITPSHOTO CEpeoBHINA (HANpPUKIA,
BUPOOHMIITBO E€JIEKTPOHHOTO YCTaTKyBaHHs). JlJii BUKIIOYEHHSI BUTOKIB 13 MPHUMIIIEHb 3
MIJBUILIEHUM pIBHEM 3a0pyIHEHHs, OOCSAT TMOBITPs, IO BUIANSAETHCA 3 HUX, NOBUHEH
MIEPEBUIIyBAaTH OOCSAT TOBITPS, IO HAAXOAWTh. Y TaKOMYy TPUMIIIEHHI CTBOPIOETHCS
HE3HAYHE 3HIKEHHS TUCKY B MOPIBHIHHI 13 TUCKOM Y 30BHIIIHBOMY CEPEOBHIII.

e [lpu opranizarii noBiTpOOOMiHY HEOOXITHO CBI’KE MOBITPSI MOAABATH B T1 YACTUHH
NPUMIIICHHS, /¢ KOHIICHTpAIllsd IIKIJJIMBUX PEUOBHH MIHIMaJbHA, a BUAAIATH IOBITPS

HEoOX1IHO 3 HaWO1IBIIT 3a0pyTHEHUX 30H.
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e (Cucrema BEHTWJIALII HE TOBMHHA CTBOPIOBATH JOAATKOBUX IIKIJIMBUX 1
HeOe3neuyHnx  (akTopiB  (MEPEOXOJOKEHHS,  MeperpiBaHHsA,  IMIymy,  BiOpaiiii,
MO’KEe)KOBUOYXOHEOE3MEUHICTI).

e (Cucrema BeHTWJIALIT Mae OyTH HAJIHHOIO B €KCILTyaTallii Ta EKOHOMIYHOIO.

HeopranizoBana mnpuponHa BeHTWIALIS (1HQUIBTpaLis) 3A1MCHIOETHCA 3MIHOIO
MOBITPST B NPUMIIIEHHAX 4Yepe3 HEUIUIbHOCTI B eJeMeHTaX OyJIBEeJIbHUX KOHCTPYKLIN
3aBJSIKM PI3HHULI TUCKY 30BHI M ycepeauHi npuMimieHHs. Takuii moBITpoOOMIH 3aJI€XKUTh Bij
HU3KHM BUMAJAKOBUX (PAKTOPIB (CHJIM Ta HAIIPSIMKY BITPY, PI3HULI TEMIEpPaTyp 30BHIIIHBOTO 1
BHYTPILIHBOTO MOBITPS, IJIOLI, Yepe3 Ky BiaOyBaeThcs iH(MUIbTpalis). B npomucioBux
Oynunkax 1-1,5 o6csary npuminieHs 3a roauny. s HaaiitHOTO MOCTIMHOTO MOBITPOOOMIHY
HEOOX1/THO 3aCTOCOBYBATH OpraHi30BaHy MPUPOIHY BEHTHIIALIIS.

OpranizoBana mnpuUpoAHAa BEHTWIALIA (aepamis) Moxe OyTH BHUTSDKHA 0e3
OpraHi30BaHOTO MPUIUIMBY TOBITpS (KaHaJIbHA aeparisi) 1 BUTSHKHA 3 OpraHi30BaHUM
MPUITMBOM TOBITpsA (KaHanbHa Ta Oe3kaHanmpHa aeparis). KananpHa mpupoaHa BUTSIKHA
BEHTHJIALISL 0€3 OpraHi30BaHOTO MPUILIMBY MOBITPS IMIHUPOKO 3aCTOCOBYETHCS B KHUTIOBUX 1
aJIMiHICTpATUBHUX OyIMHKAX.

OCHOBHOIO TEepeBaror aeparlii € MOXKJIHMBICTh 3A1MCHIOBATH BEJHKI IMMOBITPOOOMIHU
0e3 BUTparT MexaHiuHOi eHeprii. Jlo HemomikiB aeparii ciij BiHECTH Te, MO B TEIUIAN
nepion poky ii eQeKTHBHICTHP MOXE ICTOTHO 3HIDKYBAaTHCh 4Yepe3 3HIDKEHHS Iepernajy
TEMIIepaTyp 30BHIIIHBOTO 1 BHYTPIIIHBOTO TOBITPS, a TAKOX T€, IO MOBITPS, IKE HAJAXOAUTD
y MIPUMIILEHHS, HE MiJJIa€ThCS MONepeIHhOMY OUYHILEHHIO, MiIMPIBAHHIO YU OXOJIOHKEHHIO B
3aJIeKHOCTI BiJl TIOPHM POKY, a TMOBITPS, IO BHAATSETHCS, B OKPEMHUX BHUMAIKAX MOXKE
3a0pyAHIOBATH MOBITPAHY atMocdepy.

MexaniyHa (IITy4Ha) BEHTWISIIS — BEHTHIALS, 3a JIOMOMOTOKO $IKOi TOBITPS
MOJAETHCSI B TMPHUMIMIEHHS YW BUAANAETHCS 3 HHUX 3 BUKOPUCTAHHAM MEXaHIYHUX
30y1)KyBauiB pyXy HOBITPsI, HA3UBAETHCS MEXAHIYHOIO BEHTHIIALIETO.

Sxmo cucremMa MEXaHIYHOI BEHTHWISIIT MpU3HAYeHa JUIs Mojadvi IMOBITPS, TO BOHA
HA3MBAETHCS MPUIUIMBHOIO, SIKIIO K BOHA MPU3HAYEHA /ISl BUIAICHHS TOBITPS — BUTSHKHOIO.
MosxmBa oprasizailisi MOBITPOOOMIHY 3 OJHOYACHOIO TOJAYEI0 Ta BUAAJICHHSIM TMOBITPS —
MIPUTUTMBHO-BUTSDKHA BEHTWIALIS. B OkpeMux BHIaaKax sl CKOPOUCHHS EKCILTyaTalliiHuX
BUTpaT Ha HarpiBaHHA TOBITPSI 3aCTOCOBYIOTh CHCTEMH BEHTWIALIM 3 YacTKOBOIO
PELMPKYJIALIEIO (0 CBIKOTO MOBITPS MIAMIIITY€ETHCS MOBITPSI, BUIYYEHE 13 MPUMILLIEHHS).

3a micmeM fii BEHTWISAIIS MOXe OyTH 3araJbHOOOMIHHOIO 1 MmicieBoto. [lpu
3araJbHOOOMIHHINA BEHTHWJIALD HEOOXIJHI MapaMeTpu MHOBITPS HIATPUMYIOTHCA Y BChOMY
00’eMi mpuMillieHHs. Taky cuUCTeMy AOLLUIBHO 3aCTOCOBYBATH, KOJIM IIKIJIMBI PEUOBUHHU

BUJUISIIOTHCSL PIBHOMIPHO 10 BCHOMY NPUMILICHHIO. SIKIIO poOOYi MICI MaroTh (piKCOBaHE
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po3TallyBaHHs, TO 3 €KOHOMIYHHUX MIpPKyBaHb MOXHA OpraHi3yBaTh O3J0POBJICHHS
MOBITPSTHOTO CEPEIOBHINA TUTBKU B MICIISIX epeOyBaHHS JIFOACH.

Butpatu Ha MOBITPOOOMIH 3HAYHO CKOPOYYIOTHCS, SIKIO YJIOBIIOBATH IIKIIJIUBI
pPEYOBMHU B MICISX iX BHUJJIEHHS, HE JOMYyCKAlOuUd iX TOIIMPEHHS Ha BECh 00°eM
MPUMIIIEHHS. 3 11€] METOIO MOPYY 13 30HOI0 YTBOPEHHS IIKIIJTMBUX PEUOBHH BCTAHOBIIOIOTh
npHUCTpOoi 3a00py MOBITPS (BUTSHKHI madu, YKPUTTIA-O0KCH, BIJICMOKTYBadl BIAKPUTOTO Ta
3aKPUTOTO THUIIIB 1 T. 1H.). Taka BEHTUJIAIIS Ha3UBAETHCS MICIIEBOIO.

VY BUPOOHMYMX NPUMIIIEHHSAX, B SKUX MOXIJIMBO PAalTOBE HAJXOJKEHHS BEJIMKOL
KUTBKOCTI IIKIJJIMBUX PEUYOBHH, Mepe10aYacThCsl BIAITYBAHHS aBapiitHOT BEHTHJIALIIT.

VY cucremax MeXaHIYHOT BEHTWALIT pPyX TOBITPS 3IIHCHIOETHCS IEPEBAKHO
BEHTWJIITOPAMU — MOBITPOAYBHUMHU MalllMHAMU (OCHOBOTO M PaialIbHOTO THIY) 1 B IEIKHX
BUMNAJIKaX €XEeKTopamMu. BEHTUISATOP OCbOBOIO THUITy — 1€ PO3TAIllOBaHE B LIUJIIHAPUYHOMY
KOXKYCI JIONATKOBE KOJIeCO, MpU 00epTaHH1 SAKOTO MOBITPS, IO HAIXOJIUTh Y BEHTHJISATOD,
miJ €10 JIONaTOK [MEPEeMIIIyeThCsi B OChOBOMY HampsiMKy. Jlo mepeBar OChOBHX
BEHTWJIATOPIB BIJHOCUTHCS MPOCTOTA KOHCTPYKIIiI, BEUKAa MPOAYKTHBHICTb, MOXIIUBICTbH
peBepcyBaHHs MOTOKY MOBITps. J[0 1X OCHOBHUX HEJOJIIKIB BITHOCUTHCS Malla BETUYHHA
trucky (30-300 Ila) ta migBumeHuit mymM. BeHTUIATOp pagiadbHOTO THIY CKIIaJAa€ThCs 31
CIIpaJIbHOTO KOpITyca 3 PO3MIIIEHUM YCEpEeIrHI JIOMAaTKOBUM KOJECOM, MpU OOepTaHHI
SIKOT'O TPUIUIMBHE MOBITPS Y€pe3 BX1AHUHN OTBIp MOTPAIUISE B KAHAIM MIXK JIOMATKaMu KoJjieca 1
i JIEF0 TIEHTPOODKHOI CHIIM TIEPEMIIAEThCSA M0 IUX KaHajlax, 30MpaeThCs KOPITyCOM Ta
BUKHJAETHCSA 4Yepe3 BUIYCKHUH OTBip. THICK BEHTHIISATOPIB TAKOTO THIY MOXE IOCATATH
outeme 10000 ITa. B 3anmexHOCTI BiJ CKJIaay MOBITPS, 11O MEPEMINIAETHCS, BEHTUISTOPU
MOXXYTh BHUTOTOBJIATHCS 3 PI3HMX MarepiajdiB 1 MaTh 3BHYaiiHE, NUJIO3aXHUUIEHE,
aHTUKOpO3iiiHe un BHOyxoOe3neyHe BUKOHaHHA. [Ipu migOupaHHi BEHTUIATOPIB NOTPIOHO
3HaTH HEOOX1JHY NPOJYKTUBHICTh, CTBOPIOBAaHMH THUCK 1, B OKpPEMHUX BHUIAJKaX,
KOHCTPYKTHBHE BHKOHaHHS. [IOBHMH THCK, IO PO3BUBAE BEHTWISATOP, BUTPAYAETHCS
MIEPEeBaXHO Ha MOIOJIAHHS aepPOJAMHAMIYHUX OTOPIiB Y BCMOKTYBJILHOMY Ta HaTrHITATHbHOMY
MOBITPOBOJIAX MPH MEPEMIILLEHH] TOBITPSL.

BenTunsmiitna cucrema (MpUIUIMBHA, BHUTSDKHA, MPUILTUBHO-BUTSDKHA), SIK MPABHIIO,
CKJIAJIA€ThCs 3 TMOBITPO3al0ipHUX TPHUCTPOIB Ta NPUCTPOIB JJsI BUKUAY MOBITPSA
(po3TamoBaHuX 30BHI OYyAHHKY), IPUCTPOIB JIJIsl OYMIICHHS TOBITPS BiJ My Ta TasiB,
KajopudepiB — A MiAIrpiBaHHS TMOBITPSI B XOJIIOAHUH MEPio, MOBITPOBO/IIB, BEHTHIIATOPA,
MPUCTPOIB MOAAYi Ta BUAATICHHS MOBITPS B MPUMIIIEHHI, JPOCEITIB Ta 3aCYBOK.

Cucremn xonauuionyBanHsi noBiTps (CKII) He3anexHO Bij 30BHINIHIX YMOB
(moCTIMHMX 4YM 3MIHHMX) 10 BHU3Ha4yeHId mporpami 3a0e3neyyroTh aBTOMAaTHYHE
MIATPUMYBAaHHS B TMPUMILIEHH] TEMIIEpaTypH, BOJOIOCTI, YACTOTH Ta IIBUAKOCTI PYXY
MOBITPA. Y BIAMOBITHOCTI 10 BUMOT JIJIsi KOHKPETHUX MPUMIIIEHb MOBITPSI HArpiBaloTh a0o

OXOJIOZXKYIOTb, 3BOJIOKYIOTh a00 BUCYIIYIOTh, OUMILAIOTH BiJ] 3a0pYyJHIOIOUNX PEYOBUH a00
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niagaoTh Ae3iHdekii, ae3oao0pailii, o30HyBaHHIO. CHCTEMH KOHJMIIIOHYBAaHHS TOBITPS
MOBHHHI 3a0e3meyyBaTH HOPMOBAHI METEOPOJIOTIYHI MapaMeTpu Ta YUCTOTY TOBITPS B
MPUMIIIEHHI 32 3aJlaHuX MapaMeTpax 30BHIIIHBOTO TOBITPS AJIS TEIJIOTO Ta XOJOJIHOTO
nepioaiB poky 3rigHo JJCH 3.3.6.042.

Ho cxmanmy CKII BXomsTh cHUCTEMH TPHUTOTYBaHHS (OXOJOJKEHHS, MiAIrpiBaHHsA,
3BOJIO’KCHHSI, 030HYBaHHS 1 T. 1H.), TIEPEMIILIEHHS Ta PO3MOJILIY MOBITPS, 3aCO0M aBTOMAaTHKH,
JTMCTAHIIHHOTO KEePYBaHHS Ta KOHTPOJIO. BUTBIIICTh 3 HHX, SK MPAaBWIO, 3HAXOJATHCS B
ocHoBHOMY amapati CKII — koHauiionepi.

VYCTaHOBKM ISl KOHJUITIOHYBAHHS MOBITPST MOXKYTh OYTH IICHTPaJli30BaHUMH — BOHH
00CITyTrOBYIOTh, SIK MPABUJIO, OApa3y JeKUIbKa MPUMIIICHb a00 OyJMHOK, Ta MICIICBUMHU —

00CJTyTOBYIOTb JIUIIIE OKPEMI MPUMIIIICHHS 200 poO0Ui MICIIS.

3acoou iHOUBIOYaIbHO20 3aXuUcCHmy 6i0 6NAUGY WIKIOJIUGUX PEYOSUH ma
napamempie MiKpoKaimamy

3rigao 'OCT 12.1.005-88 npu mepeBUIlieHHI TpaHUYHO JTOIYCTUMHUX KOHIICHTpAITiN
IIKIJIMBAX PEYOBUH Yy TOBITPI poO0dY0i 30HM HEpcOHaN 3000B’A3aHMN 3aCTOCOBYBATU
3acobu iHauBigyansHOTro 3axucty (3I3), ski € omHuM i3 HAUOUTBI e()EKTUBHUX 3aXO/IiB
MOTIepEKEHHS] HETaTUBHOTO BIUIMBY Ha MPAIIOI0YNX MIKITUBUX Ta HeOe3nmeuyHnx (haKkTopiB
BUPOOHMYOTO CEPETOBHIIIA.

J1o 3aco0iB iHIUBITyaIbHOTO 3axucTy opraniB nuxaHHs (3130/]) Bix aii 3aaynuimBuX
Ta TOKCUYHUX Ta3iB, MApU Ta MIJTY BiTHOCSTHCS PECIpaTOPH, MPOMHUCIOBI MPOTHTA3H Ta
130JTF0F0U1  TUXaNbHI amapaTv, M0 3a0e3MeUYy0Th OYHINCHHS TOBITPS BiJ IIKiIJIMBHX
pedoBuH 110 piBHA, skuil He nepeBuirye I'JIK BiamoigHo g0 Bumor 'OCT 12.1.005-88 Ta
BianmosigaroTs Bumoram JICTY EN 133-2005, ICTY EN 136-2003, JICTY EN 141-2001,
JCTY EN 371-2001 Ta ACTY EN 372-2001.

Cepen 3130/l BITUM3HSHOTO BHUPOOHUIITBA HAWOUIBII MOIIMPEHHI: PeCHipaTopu
npotunuiosi «IIYVJIbC-K» ta «IIYJIbC-M» (3I30/1-®I1-210) — TY V¥V 13486464.007-96;
pecniparopu nporunuiioBi «kPOCTOK», «kPOCTOK-1» (3I30/1-PI1-210) Ta «POCTOK-3»
(BI30A-®I1-310) — TY ¥V 13486464.010-99; pecnipatopu razonuinosaxicHi « TOITOJIb-A»
ta «TOIIOJIb-K» (3I30A-®ITI-310) — TY V¥V 13486464.005-97 ta «KIIEH-I'TD»,
«CHEXOK-ITI» 1 «MPISl»; pecniparop LLB-1 «JIEIIECTOK-200» — I'OCT 12.4.028-76;
pecniparop crnemianbauii PC; anapat nositpsinuii nutanrosuit AII; anmapat nuxanbHUM Ha
ctucHeHoMmy ToBITp1 ACII-2; amapaT AuXaabHUN TOBITPSIHUMA ISl PATYBaJbHUX CITYXO
xiMiuaux mianpueMctB AIIX; pecmipatopu 3 xiMiuHO 3B’si3aHUM KucHeM PX-4I1, PX-4E;
pecmipatop  130JIO0BaNbHUNA  pereHepatuBHuii  P-30;  caMOpSTIBHUK  IIaXTHUUN
manorabaputauit lIICM-30; camopsariBHuku maxTHi i3omoBanbHi [LICP-1T1, ILICP-1H Tta
ICP-1Y; nositpsiauii anapar MIIA; yHiBepcanbHuil 130moBaibHuil npoturas YIII-1;

amapar MOBITPSHUH 130JIF0BATBHUM JJ1s TOXKexkHUKIB AIP-317.
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B yMmoBax miaBuUIIEHOT TeMmmepaTrypu, KpiM 3actocyBaHHs 3I3, TakoX IOIIILHO
BXKMBAaTU Ha poOounx Micugx razoBany mifcoieny (0,5%) Bonay, mo 3ano0ira€ 3HaYHUM
BTpaTaM BOJM OpPraHi3MOM JIFOJAWHH, a TaKOX HEOOXIHMX g HBOTO CcoJied Ta

MikpoesieMeHTiB. OHOYaCHO PEKOMEHIYEThCS IMiIBUIIYBaTH CIIOKMBAHHS O17TKOBOT 1XKi.

3aK/JII0YeHHA
YMiHHS OIIHIOBATH MapaMeTPH MOBITPs poOOUOi 30HH, SIKI € CKIaJOBOKO BIAMOBIIHOL
KOMITETEHIIii, TOBMHHI OyTH HAOYTI MijJ yac MPaKTHYHOI pOOOTH 3 II€l TEMHU.

BinnoBial Ha 3anuTaHHS.

PexomenoBaHa Jiiteparypa:

1. Oxopona mnpaui Ta UMBUIBHMM 3axuct: IligpydHMK A CTyH., SKI HaBYarOThCSA 3a
CHEeIlaIbHOCTAMU  Tally3ed  3HaHb «ABTOMarHM3alis Ta MNpUIagoOyayBaHHsI»  /
O. T Jleuenko, O. I. ITonykapos, B. B. 3anapuuii, 1O. O. ITonykapos, O. B. 3emisincbka
3a pen. O. I'. Jlesuenka. — Kuis: KIII im. Irops Cikopcbkoro, 2018. — 417 c.

2. OcHoBu oxoponu npaui [Enexrponne Bumanss] : miapyunuk / K. H. Tkauyk, B. B.
3anapuuii, /1. B. 3epkanos, O. . ITonykapos [Ta iH] ; HTYY «KIII im. Iropst Cikopcbkoroy.
— Enextponni TexctoBi manHi (1 ¢aitm: 7,4 Mo0aiit). — KuiB : Ocnosa, 2015. — 456 c. —
Ha3sga 3 expana. — Jloctyn : http://ela.kpi.ua/handle/123456789/18512
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JIEKIIA 5. Ouinka i 3aXuCT Bil akyCTUHYHUX (PAKTOPiB BUPOOHHUYOI0 cepeloBUIIA

MeTta: 03HAOMHUTHUCH 13 METOJIaMU OIIIHKM 1 CIIOCOOaMU 3aXHCTY BiJl HETAaTUBHOTO

BIUTMBY aKyCTHYHHX (PAaKTOPiB BUPOOHUYOI caHITapii.

HaBuajibHi NMTaHHA | PpO3PaXyHOK 4acy:

2 7o )74 1 U UPPPPPPRRRRPP 1 xB

5.1. JIxxepena, OLIHKA Ta METOIU 3aXUCTY BIJL IIIYMY ...uurreennreennneennneennneennneennns 44 xB

5.2. JIxxepena, OlliHKA Ta METOU 3aXUCTY BIJl YJIBTPA - Ta THOPAZBYKY ..vvveereveeeenereannns 15 xB

5.3 JIxxepena, OliHKA Ta METOJU 3aXUCTY BIJT BIOPAIIIT ..eeouvvreeereeeeiiieeriieeeiieeeeiree e 29 xB

SBAKITHOUCHHST «...eeeeuuvvreeeeeiieteeesasunsreeeeasuuseeeesannssseeessanssaeeesasnsseeessssssseeesssssseeesennsseeessnnnes 1 xB
Beryn

OpranxizaiiiiiHi TUTaHHS

Maiixke Bci akycTuuHi (akTopu, OCOOJMBO IIyM 1 BiOpalis, CYNpOBOIKYIOTh
TEXHOJIOTIYHI TMpouecu 1 poboTy MexaHiyHoro oOJaJHaHHS B ycix cdepax
MammmHOOyayBaHHS. ToMy muTaHHS OOpOTHOM 3 iX HETaTMBHMM BIUIMBOM HA MEPCOHAN €
aKTyaJbHUM JUISl CTYJIE€HTIB BCIX MEXAaHIUHUX CHEliaIbHOCTEN.

3rimHo 3 kiacudikamier, 1Mo po3risganacs y TmonepeaHemMy po3ain  (Jiek.3),
aKyCTH4HI1 (PaKTOpPH 3HAXOAATCS CEpe]] MEXaHIYHWX UYMHHHUKIB BIUIMBY Ha moauHy. o
aKyCTHYHHX (PaKTOPIB BITHOCATHCA IIyM, YIbTpa- Ta iH(pa3ByK Ta BiOpatis. Posrimsaemo ix
K OKpeMi MKiUMBiI (aKTOpH, IO MOXYTh 3 SIBISTHCS y BHPOOHUYOMY CEpPEIOBHII i

CYIIPOBOKYBAaTH TEXHOJIOT1YHI Mporiec 1 poOoTy oOaTHaHHS.

5.1. I:xepeJia, OniHKa Ta METOAM 3aXUCTY Bil MIyMy

Hlym — 1e XaoTU4YHE CIOJyYeHHS 3BYKIB Pi3HOI 4acTOTH Ta iHTEHCHBHOCTI, SIKi 3a
YaCTOTHHUM J[1alla30HOM 3HaXOAATHCS B MEXKAaX UyTIMBOCTI OpTaHiB CIyXy JIOJUHA. YJIbTpa-
Ta 1HPPa3BYK TEK BBAXKAIOTHCS 3ByKOBHUMH KOJMBAHHIMH, aje, Ha BIAMIHY BiJ IIyMmy, 3a
CBOIM YaCTOTHHUM [1ialla30HOM BUXOJSTHh 32 MEXI UyTJIIMBOCTI OpraHiB CIyXy JIOJAWHU. 3
¢iznuHOi TOukm 30py Oyap sIKMH 3BYK (UIyM, yIbTpa- 49d iHQPa3BYK) — 1€ XBHJIbOBI
KOJIMBAaHHA TPY)KHOTO CEPENOBHINA, IO TMOMIMPIOIOTECS 3 TIEBHOIO MIBHIAKICTIO B
ra3onomiOHiN, piakiid abo TBepAi ¢as3i. 3BYKOBI XBWJII BHUHHUKAIOTH IPH TOPYLICHHI
CTAlllOHAPHOTO CTaHy CEpEeAOBUINA BHACHIIJOK BIUIUBY Ha HHUX CWiIM 30y/DKCHHA Ta,
MOIIUPIOIOYNCh Y HbOMY, YTBOPIOIOTh 3BYKOBE ToJje. /kepenaMu UX MOpymieHb MOXYTh
OyTH, HaIIPUKJIAJ], MEXaHIYH1 KOJMBAaHHS KOHCTPYKIIiH a0 iX YaCTHH, HECTALlIOHAPHI SIBUIIA

B ra30mno1i0HUX a00 PIIKUX CepeIOBUINAX 1 T. iH.
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OCHOBHUMHU XapaKTEpUCTUKAMHU TAKMX KOJMBaHb € aMIUIITyAa 3BYKOBOTO THUCKY (p,
[Ta) Ta wactora (f, ['m).
3BYKOBUH THUCK — 1€ PI3HHMLS MDK MHUTTEBUM 3HAUYEHHSM TIOBHOTO THUCKY Y
CEpEeIOBHUILII MPU HASBHOCTI 3BYKY Ta CEpPEIHIM THCKOM B I[bOMY CEPEIOBHIII 3a BIJCYTHOCTI
3ByKy. [lommpeHHs 3Byka CynpoBOKYETHCS IEPEHOCOM €HEprii, ika Moke OyTH BU3HAaYEHa
intencusHictio 3ByKy J (BT/M?), V BUIBHOMY 3BYKOBOMY IIOJI IHTCHCHUBHICTh 3BYKY Ta
3BYKOBHUH THUCK 3B’s13aH1 M1’ COOOI0 CIIBBIIHOIICHHIM
J=p-V=p*lp-O), (5.1)
ne J — IHTEeHCHUBHICTh 3BYKY, Br/m%; p — 3ByKOBUH THUCK, [la; V' — KonuBaibHA MIBHIKICTH,
M/ceK (11€ IBUJIKICTb, 3 IKOI KOJMBAIOTHCS YACTKU CEPEIOBUIIA — a3y, PIAMHU YU TBEPJOL
PEYOBHHHM BIJTHOCHO CBOI'O MOJIOKEHHS PIBHOBATM 1 3HAXOJUTHCA 31 CIIBBIJHOIIECHHS V = p
/ (p - C)); p — rycruHa cepenoBuia, kr/M’; C — MBHAKICTH 3ByKOBOI XBIJIi B JaHOMY
cepeoBHIII, M/C.
3a 4yaCcTOTOIO 3BYKOBI KOJIMBAHHS MMOJIUISFOTHCS HA TPH Jlaria30HU: 1H(PPa3BYKOBI 3 4aCTOTOIO
koymBanb MeHie 20 I, 3BykoBi (Ti, 10 Mu uyemo) — Bix 20 'y 1o 20 xI'11 Ta yisTpa3ByKoBi —
outbiie 20 I, IlIBuakicTs mommpeHHs: 3ByKOBOi XBwil C (M/C) 3aIeKHTh Bl BJIACTUBOCTEH
CepeIoBHIIIA 1 HacaMIepes] Bifl MOro rycTuHd. Tak, B MOBITPI IPH HOPMAIBHUX aTMoc(hepHHX
ymoBax C = 344 m/c; mBUAKICT 3ByKOBOI XBHJI1 y Boal ~ 1500 m/c, B MmeTanax = 3000...6000 m/c.
JltonquHa cripuiiMae 3BYKH, SIKI 4y€ (B MOJAIBIIOMY — IPOCTO 3BYK), B HIMPOKOMY
Jiana3oHi 3BYKOBOTO THCKY Ta IHTEHCHMBHOCTI (BiJi HHXKHBOTO IIOpOTa YyTHOCTI J0
BEPXHBOTO — OOJBOBOTO TMOpPOTa), MPHU ILbOMY 3BYKHM PI3HUX YaCTOT CIPUHMAIOTHCS
HEoHaKoBO. HaliOinblra 4yTHICTh 3BYKY JIIOJAMHOIO Mae Miciie B aianazoHi 800-4000 It
Hatimenmia — B miamazodi 20-100 o
JluHami4HMI J11ara30H 3ByKOBOTO THCKY, B SIKOMY JIIOJIMHA BITUYBa€ 3BYK 0€3 MIKOAU
CBOEMY 310pOB’I0, MOke csraté 107 (e BifHOIIGHHS 3BYKOBOTO THCKY BEPXHBOIO
00JHOBOTO MOPOTY JO 3BYKOBOT'O TUCKY HMKHBOTO MOpOry 4yTHOCTI Ha yacTtoTi 1000 I'1x),
IPU IbOMY CKBIiBATCHTHHMII {OMy AMHAMIYHHIT [Jiarma3oH iHTEHCHBHOCTI mopismioe 10",
BpaxoByroun Takox, IO CIYXOBE CHPUUHATTS JIIOJUHOIO MPOMOPIiHE Jorapupmy
KUJIBKOCTI 3BYKOBOI €HEprii, AJig XapaKTEpPUCTUKH 3BYKY BUKOPUCTOBYIOTH JIOrapudMiuH1
3HAYCHHS PIBHS 3BYKOBOi IHTEHCHBHOCTI (L,) Ta piBHA 3BYKOBOTO THCKY (L,), sKi
BUpaXaIOThCs B AenubOenax (1b) 1 3a aOCOMOTHUM 3HAYCHHSM JIOPIBHIOIOTH OJUH OJTHOMY
(Li=Lp).
Takum 4MHOM, pIBEHb IHTEHCHUBHOCTI Ta PiBE€Hb THCKY 3BYKY BH3HAYAIOTHCA 3a
HACTYITHUMH (popMyIaMu:
L, =10lgJ/J, , nb; (5.2)
L, =20/(gP/F,, nb; (5.3)
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ne J, —3HaueHHs IHTEHCUBHOCTI 3BYKY Ha HIDKHBOMY [IOpPO31 HOT0 Uy THOCTI JTFOAMHOIO Ha YacTOTI
-12 2 . .
1000 I', J,=10"“ B1/™M"; P, — 3HaueHHs 3ByKOBOI'O THCKY HA HIDKHBOMY MOpO31 HOr0O YyTHOCTI
. 5
mouHoro Ha yactoTti 1000 I'u, A, =2-107 Ila.

Ha BepxubomMy mopo3i ©OompoBoro BimdyTTss Ha dYactori 1000 I'm 3HaveHHs
inTencuBHOCTI opiBHIOE J ;= 10° BT/M’, a 3ByKOBOr0 THCKY p, =2-10° Ila.

3a XapakTepoMm CHEKTpa pO3pI3HAIOTh Taki BUAM UIYMIB: IIMPOKOCMYIOBI — 3
Oe3nepepBHUM CHEKTPOM IIyMYy HIMPUHOIO OUIbLIE OKTABU; AUCKPETHI (TOHAJIbHI) — KOJIH B
CHEKTPI1 IIyMY € ICKpPaBO BUPAKEHH1 IUCKPETHI TOHH.

3a YaCOBUMU XapaKTEPUCTUKAMU IITYMH MOAUISAIOTH HA MOCTIHI Ta HETIOCTIHHI.

Jlo MOCTIMHMX HIYMIB HajeXaTh UIYMH, B SIKHUX PIBEHb 3BYKY MPOTIroM poO0O4Oro
JTHS 3MIHIOETHCS He OUIbIlle HIK Ha 5 nBA.

JIo HETOCTIMHMX UIyMIB HaJeXKaTh IIyMH, PIBEHb 3BYKY SKHX MPOTATOM POOOYOro
JTHA 3MIHIOETBCA OUThIIe HIXK HA 5 nBA.

Henocriiini mymu, B CBOIO 4epry, HMOJUISIOTHCS HAa IIYMH 3 KOJHMBAHHAMH Y 4acl,
nepepuBYacTi Ta imnyibcHi. [llymu 3 KOMMBaHHSAMU y 4Yaci — 1€ IIyMH, PIBEHb 3BYKY SIKUX
6e3mnepepBHO 3MiHIOEThCS y 4aci. [Ipu mepepuBYacToMy IIyMi PiBEHb 3BYKY MOXE Pi3KO
3MmiHtoBatucs (Ha 5 nBbA Ta Oumblne), a ITOBKHHA 1HTEPBAIIB, KOJIH PIBEHb 3AJIUIIAETHCS
noctiiHuM gocsirae 1 ¢ ta Outbmie. J[o IMITyJIbCHUX BiTHOCSITH ITYMH, SIKI TIPEJICTABISIOTH
co0010 o1MH a00 KiJbKa 3ByKOBUX CUTHATIB TPUBANICTIO MEHIIIE | ¢ KOXKHUH.

Jlxepeno ImyMmy XapakTepu3ylOTh 3BYKOBOIO TOTyxXHicTio W (BT), mig sikoro
PO3YMIIOTh KUIBKICTh €HEprii, SIka BUIPOMIHIOETHCS IIUM JDKEPEIOM y BUIJISAL 3BYKY 3a
OJIMHUIIIO Yacy.

PiBens 3BykoBO1 oTy)HOCTI (1B) MKepena BU3HAUAIOTh 32 (POPMYJIIOIO

L, =100gW /W, (5.4)
ne W, — Ioporose 3HaUEHHS 3ByKOBOI IIOTYKHOCTI, sIKe 1opiBHIoe 10~'> Br.

[IymoBiI XapakTepuCTUKU 000B’SI3KOBO BCTAHOBJIOIOTH B CTaHAapTax abo TEeXHIYHHUX
yMOBax Ha MaIMHU 1 BKa3ylOTh Y Hacmoprax. 3HAYEHHS IIYMOBUX XapaKTEPUCTHUK
BCTAHOBIIIOIOTh, BUXO/ASAYM 3 BUMOT 3a0e3leueHHs JOMYCTUMUX PIBHIB HIyMy Ha poOOYHMX
MICIISIX, IPUJIETIIUX KHUTIOBUX TEPUTOPISIX Ta OyAUHKAX.

Byap akuif mrym B ymMoBax BUpPOOHMIITBA HETAaTHMBHO BIUIMBA€ HAa CTaH 3/0POB’S
JIOACH Ta 3HIKYE iX Mpale3aTHICTb, @ B OKPEeMHMX BHIIAJKax, BHACIIIOK MOTIPLIICHHS
CHPUNHATTS 30BHIMIHBOI iHGOpMAI]l I HOro €0, MOXe HaBiTh CIPHUSATH OTPUMAHHIO
TpaBM, 0OCOOJIMBO MPU BUKOHAHI HEOE3MEUHUX TEXHOJIOTIYHUX OTMEPAIliii.

Hlym onvH 3 OCHOBHMX IIKIUIMBUX (PaKTOpPIB B YMOBaxX Cy4yaCHOIO BHPOOHHIITBA.

301IbIIEHHS MOTYKHOCTI YCTaTKyBaHHS, HACMYEHICTh BUPOOHHUIITBA BUCOKOIIBUAKICHUMU

70



MeXaHI3MaMH, pi3Ke 30UTBIICHHS TPAHCTIOPTHOTO MOTOKY MPUBOJIUTH J0 301IBIIICHHS PIBHS
IIyMY sIK Y TOOYTi, TaK 1 Ha BUPOOHUIITBI.

[xiMBYNA BIUIMB IIYMy Ha OPTaHi3M JIIOJAWHHU JIOCHUTh PI3HOMAaHITHUH. Peakiis 1
CIIPUUHATTS IIyMYy JIIFOJMHOIO 3aJIeKUTh BiJ 0araThboX (PakTOpiB: 1HTEHCHMBHOCTI, YaCTOTH
(CTIeKTpaJIbHOTO CKJIady), TPUBAJIOCTI Mii, YaCOBHX TMapaMETPiB 3BYKOBUX CHTHAJIB, CTaHy
Opraizmy.

HerartuBna nis mymy Ha JIIOJMHY, 1 MEpII 3a BCe Ha ii MCUXIYHMUNA CcTaH, 00yMOBJIEHA
THUM, 10 KPi3b BOJIOKHA CITyXOBHX HEPBIB PO3/paTyBaHHs IIIyMOM MEpPEIa€ThCs B LIEHTPAIIbHY Ta
BEreTaTUBHY HEPBOBI CUCTEMHM, a Yepe3 HUX BIUIUBAE 1 HA BHYTPILIHI OpraHu, IPUBOJISYH JIO
3HAaYHUX 3MIH Y (YHKIIIOHATBHOMY CTaHl BChOTO oOpraHizmy. [IpudoMy BIUIMB IIyMy Ha
HEPBOBY CHUCTEMY BUSIBISIETbCSA HaBITh NP HeBeNUKHUX piBHIX 3BYKY (30...70 abA). Kpim
TOT0, TPUBAJIMHI BIUIMB IHTEHCUBHOTO 1yMy (Buiie 80 abA) Ha JOAMHY MOXXE MPU3BECTU
HaBiTh JI0 YAaCTKOBOi ab0 TMOBHOI BTpAaTH CIOyXy. Y TMpAIOYUX B yMOBaxX TPHUBAJIOTO
IIYMOBOTO BIUIMBY MOXYTh MAaTH MICIle 3HVIKEHHsS I1aM’SITi, 3allaMOPOYEHHS, IiBUIIICHA

CTOMJIIOBAHICTb, IPaTIBIUBICTh 1 T. 1H.

Hopmyeanna ma Koumpons uiymy

CaniTapHO-Tiri€HIYHE  HOPMYBAaHHS, KOHTPOJb Ta  BUMIPIOBAaHHS  IIyMiB
3niicHIOEThes y BiamoBiaaocTi 1o JICH 3.3.6.037-99.

HkimmmBicTh myMy sK QakTtopa BHPOOHHYOTO CepeAoBUINA 1 CEpeIOBHINA
KUTTETISUTHHOCTI JTFOMHA MPUBOJIUTH JI0 HEOOXiAHOCTI 0OMeXyBaTh oro piHi. CaHiTapHO-
ririeHiYyHe HOPMYBAaHHS Ta BUMIPIOBAHHS UIyMIiB 3IIHCHIOETBCSI  METOJIOM TPAaHHUYHUX
cnekTpiB (I'C) Ta MmeTooM piBHA 3BYKY (L ).

MeToa rpaHUYHHUX CHEKTPIB, KU 3aCTOCOBYIOTH JUIsi HOPMYBaHHS, KOHTPOJIIO Ta
BUMIPIOBaHHS MOCTIMHOTO mIymMy, mnependayae OOMEXEHHsS piBHIB 3BYKOBOTO THCKY B
OKTaBHUX CMyTax 4acTOT i3 CepelHbO TeOMETPpUIHUMHY 3HaYeHHsaMHu 3 1,5; 63; 125; 250; 500;
1000; 2000; 4000 1 8000 I'wx.

CyKynHICTh IUX TPAaHUYHUX OKTABHMX DIBHIB HAa3MBAIOTh TPAHUYHUM CIEKTPOM.
[To3HayaroTh TOW YM IHIIMKA TPAHUYHHUNA CIIEKTP PIBHEM HOT0 3BYKOBOT'O THCKY Ha YacTOTI
1000 I'u. Hanpuknaa, «I'C-75» o3Hayae, 1m0 JaHUWA T'PaHUYHUNA CHEKTP Ma€ Ha 4YacTOTI
1000 'ty piBeHb 3ByKOBOTO THCKY 75 1b.

MeTto piBHIB 3BYKY 3aCTOCOBYIOTh JJIsi OPIEHTOBHOT T1Tr€HIYHOI OI[IHKH, KOHTPOJIIO Ta
BHUMIPIOBaHHS K TOCTIMHOTO, TaK 1 HEMOCTIMHOTO IITyMy, HANPHUKIAJ, 30BHIIIHHOTO IIyMY
TPAHCTIOPTHUX 3aC001B, MICHKOTO IITyMY 1 T.1H.

Tax, 11s1 OpIEHTOBHOI OLIIHKH IMOCTIMHOIO IIMPOKOCMYTOBOI'O HIYMy Ha poOOYMX
MICIISIX IOMYCKAEThCSI 3aCTOCOBYBATH PiBEHB 3BYKY B (1BA), aKuit BUMIPIOETHCS HA YaCOBIN

XapaKTEPHCTULIl «IIOBIIBHO» LIyMOMIpa Ta 3HaXOAUThCS 3a popmyioro L, =20/gP,/ F,, 0b,

ne P, — cepeaqHbOKBaApaTHUHUIN 3BYKOBHM THUCK 3 ypaxyBaHHSIM KOpeKLii «A» IrymoMipa,
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[Ta. ¥ npoMy BUNIQJKy BUMIPIOIOTh KOPETOBAHHM 32 YACTOTAMH Y BIJTIOBIIHOCTI 3 Uy TJIMBICTIO
OpraHiB CIyXy JIIOJMHHM, 3araJIbHAN PIBE€Hb 3BYKOBOTO THCKY B YChOMY Jllalia30Hi YacTOT, IO
BIJITIOBIJIa€ TI€PEPaxXOBaHUM BHIIE OKTABHUM CMyraM. BuMipsHuli TakuM YHUHOM DIiBEHb
3BYKYy Jla€ 3MOTY XapakTepu3yBaTH BEJIMYMHY IIyMy HE JIeB’SThbMa LU(paMu piBHIB
3BYKOBOT'O THUCKY, SIK Y METOJI TPAaHUYHUX CIIEKTPIB, a OJHI€I0. BUMIpIOIOTH PIBEHb 3BYKY B
nermbenax A (nbA) mrymomipoM 31 CTaHZAPTHOK  KOPEKTOBAHOK  YacCTOTHOO
XapaKTEPUCTUKOIO, B SKOMY 3a JIOIIOMOTOIO BIAMOBITHUX (UIBTPIB 3HMKEHA YyTJIMBICTh Ha
HU3bKUX Ta BUCOKUX YaCTOTaX.

JlJis XapaKTepUCTHKU HEMOCTIHHOTO MIyMy Ha POOOYMX MICISIX BHKOPHUCTOBYIOTH
TaKuil TMapaMeTp, SK C€KBIBAJICHTHUH (3a €HEPri€r0) piBeHb 3BYKY, SKUU € 1HTErpaJlbHUM

rnapameTpoM 1 3HaXOAUThCS 3a (OPMYIIOL0

T 2
LACKB :loggl-[(PA—(t)J dt > (55)
T P

0 0
ne Ly - CKBIBUICHTHMH piBeHb 3BYKYy, IbA; 7 — wac mi mymy; P,(f) — 3Ha4eHHA
CepeIHbOKBAIPATUYHOIO 3BYKOBOI'O THCKY 3 ypaxyBaHHSIM Kopekiii «A» urymomipa, Ila;
P, —3HaueHHs 3BYKOBOIO THCKY HA HIDKHEOMY 10p03i uyTHocTi (P, =210 ITa).

TakuM 4YMHOM, HEMOCTIMHUN IIyM XapaKTEPHU3YIOTh €KBIBAJECHTHUM (32 €HEPTI€I0)
piBHeM 3BYKY (IBbAekB), TOOTO piBHEM 3BYKY MOCTIHHOTO HIMPOKOCMYTOBOIO IIyMY, IO
Ma€ TaKWi caMuii BIUIMB Ha JIIOJAUHY, K 1 JaHUH HETIOCTIMHHM 1Ty M.

[Topsiiok BUMIpIOBaHHS pIBHIB 3BYKY 3a JOMNOMOIOK IIYMOMIPIB Ta MOPSIOK
pO3paxyHKy €KBIBaJICHTHOTO piBHs 3BYKYy periamentoBani JJCH 3.3.6.037-99.

KouTtpones piBHS mymy Ha pobouux wmicisx, 3rigHo Bumor JICH 3.3.6.037-99
TIOBUHEH 3/[IHCHIOBATUCS HE PIJIIIIE OJTHOTO pa3y Ha piK.

BuwmiproBanHsi 1mymy MoKe 31HCHIOBaTHCS $K 3a JOMOMOrOK CTaHJIAPTHOIO
LIyMOMIpa, 10 CKJIaAy SKOT0 BXOJUTh MIKpO(OH, MiICUIIOBAY, (QLIbTPH (KOPEKLi, OKTaBHI)
Ta 1IHIWKATOP, TaK 1 3a JIOMIOMOTOI0 CY4YaCHOT'O KOMIT FOTEPHOTO 001 THAHHS.

CyMapHuii piBeHb 3BYKOBOT'O THCKY B1J] ACKIJIBKOX JKEpEell IIyMy MOXHA BU3HAYUTU
3a GopMyJI010

Leyw =100g>710"" , (5.6)

i=1
ne L; —OKTaBHMH DIBEHb 3BYKOBOI'O THCKY JOCHIJKYBAaHOTO Jpkepena, ab; i—Homep
JoKepesa; n — 3arajibHa KUTbKICTh JIPKEpell y MPUMILIEHHI.
Bu3HaueHHs cyMapHOTO 3Hau€HHS NIyMy Ha BHPOOHHWIITBI JO3BOJHUTH pPEaTbHO
OIIIHUTH CTaH IIYMOBOTO 3a0pyJAHEHHS Ta 3a HEOOXIAHICTIO MiAIOpaTH €(PEeKTHBHI 3aXO0/IH

00pOTHOM 3 JTAaHWUM IIKIJIUBUM (HaKTOPOM.

3axo0u ma 3acoou 3axucmy 6i0 uiymy
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3axucT BIJ IIyMy CHiJ TOYMHATH BXKE HA €Tamll MPOEKTyBaHHS IMiIPUEMCTBA,
pobodoro miciis, yctaTkyBaHHs. [lJig 11bOr0, SIK MPaBUiIO, BUKOPHUCTOBYIOTH OpraHi3alliiiHi,
TEXHIYHI Ta MEAUYHO-TIPODUTAKTUYH] 3aX0/IH.

Jlo opranizaiiiiHUX 3aXOJiB BIJHOCSTH palllOHAJbHE PO3TalllyBaHHS BUPOOHHYMX
JIJISHOK, yCTaTKyBaHHS Ta pOOOYMX MiCIlb, MOCTIMHUN KOHTPOJb PEXHMY IMpali Ta
BIJIMOYMHKY MpalliBHUKIB, OOMEXXEHHS Y BUKOPUCTaHHI 00JIalHAHHS Ta POOOYHMX MICIIb, IO
HE BIJIMOBIIAI0OTh CaHITApHO-TITI€HIYHUM BUMoraM. L{i MmeToan epeKTUBHO BIPOBAKYyBaTH
Ha Mi/ICTaBl BU3HAYEHHsS] CYMapHOI'0 3HAYEHHS LIyMy B KOHKPETHUX BHPOOHHYMX yMOBax,
BpPaxoBYIOYH crieli(]iky Ta KUTbKICTh 00J1aIHaHHS.

TexHiyHI 3aX0AM JAIOTh 3MOTY 3HAYHO 3MEHIIUTH BIUIMB IIyMy Ha MPAIiBHUKIB 1
MOAUBIOTh HA 3aXOAM, IO BHUKOPHUCTOBYIOTH B JDKEpEIl BUHHMKHEHHS (KOHCTPYKTHMBHI Ta
TEXHOJIOT14H1), HA NUIAXY PO3MOBCIOJKEHHS (3BYKOI130JIALlISI, 3BYKOIOIJIMHAHHS, TIYIIHUKU
UIyMy, 3BYKOI3OJSILIMHI YKPUTTSI) Ta B 30HI CHOPUMHATTA (3ac00M KOJEKTUBHOTO Ta
IHIUBI Ty JIbHOTO 3aXHCTY).

3axuct BIJ WIyMy HeoOXigHO 3a0e3nedyBaTd, B MepUly 4Yepry, 3a paxyHOK
BUKOPUCTaHHS LIyMOOE3MEeUHOl TEXHIKU, 1 TUIbKH B pa3l HEMOKJIMBOCTI BUPILIEHHS 1IbOTO
MUTaHHS, 32 PaXyHOK BUKOPUCTaHHS 3aXO0/1B Ta 3aC001B KOJEKTUBHOIO Ta 1HAMBIAYaIbHOTO
3aXUCTY.

Jlnis 3HIKEHHS IIyMy HeoOXiJIHO BUKOPHUCTOBYBAaTH HacamIiepel KOHCTPYKTHUBHI Ta
TEXHOJIOTIYHI METOAM 3HIDKEHHS WIyMy B CaMOMY JDKEpeNli TOXOKEHHS 3BYKY.
Haa3BuvaitHO eQeKTHBHMM METOJIOM 3HIDKEHHS IIyMy B JDKEpelll WOro BHHUKHEHHS B
JeSIKUX BUMAJKaX MOXKE CTaTH 3MiHA TEXHOJIOTiH, HAMpHKIAJ, 3a IOTIOMOTOI0 3aMiHU
yaapHoi B3aeMojaii Ha Oe3yJapHy (3amiHa KJICTIaHHS 3BapIOBAHHIM, KyBaHHS —
[ITAMITyBaHHIM, JIITEPHOTO METONy APYyKy — Ja3epHuUM Tomio). I[lpu KoHCTpyroBaHHI
MEXaHIYHOTO OOJIaZJHAHHSA, B TEPIIy Yepry, CJiJ HaMaraTucs 3MEHIIUTH PiBEHb KOJHBAHb
KOHCTPYKIIii a00 11 eeMeHTiB.

JIxxepenaMu aepoAMHAMIYHOTO IIIyMYy MOXYTh OyTH HECTAI[lOHApHI SBUIIA TPU TeUil
ra3iB Ta piguH. 3aco0u 60pOTHOM 3 aePOAMHAMIYHUM IIIyMOM Y JDKEpeNi HOro BUHUKHEHHS
JOCATAIOTHCSI 3MEHIIICHHSIM IIBUKOCTI PyXy T'a3iB, 31JIa/PKyBaHHAM T1IpOyAapHHUX SBHII 32
paxyHOK 30UIbIIEHHS Yacy BIAKPUTTS 3aTBOPIB, 3MEHIIEHHSIM BHUXPIB y CTPYMEHSX 3a
paxyHOK BUOOpY Mpo(diIiB TiJI, 10 OOTIKAIOTHCS TOIIO.

MokirBe TakoX 3HMKEHHS PIBHS CyO’€KTHBHOTO CIPHUMHATTS HIYMY 32 PaxyHOK
3CyBY YaCTOTHOT'O CHEKTpa abo B 30HY HU3BKUX YacTOT, a0 B HEJAOCTYIIHY JJIS JHOACHKOTO
CIlyXy YAbTPa3ByKOBY 30HY.

Jlxepenamu €NeKTPOMArHiTHOTO HIyMYy € MEXaHIuHI KOJIMBAHHS EJNEKTPOTEXHIYHMX
MpUCTPOiB a00 TX YacTHH, sIKi 30YKYIOTHCS 3MIHHIMH MAarHITHUMH Ta €EKTPHYHUMH TTOJISIMH.
Jlo MeToniB OOpOTHOM 3 MM IIYMOM BIAHOCSATH 3aCTOCYBaHHsS (DEPOMArHITHUX MaTepiaiiB 3

MaJIOF0 MAarHITOCTPHKIII€I0, 3MEHIICHHS IMIJIPHOCTI MArHITHUX IIOTOKIB Yy EJIEKTPUYHHX
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MalllMHAX 32 PaxyHOK HAJSKHOTO BHOOPY iX IMapameTpiB, J0OpY 3aTsDKKY IMAKEeTIB IUIACTUH B
ocepe/yIsiX TpaHc(hopMaTopiB, IPOCENTiB, SIKOPIB JBUTYHIB TOIIO; KOCI TMa3u Uil OOMOTOK y
CTaTopax 1 poTopax eNEeKTPUYHMX MAIIIHH, SIK1 3MEHIITYIOTh IMITYJICH CHJI B3a€EMO/T1i OOMOTOK Ta
PO3TATYIOTH 111 IMITYJIBCH B Yaci.

Skmo piBeHb IIyMy B JDKEpenl BCE-TaKW BHUCOKHH, TO 3aCTOCOBYIOTHCSI METOAU
3HIDKEHHS IIyMYy Ha IUISIXY PO3MOBCIO/DKEHHS 1 HacaMIlepell TaKUi METOJ, K 130JISLis
JOKEpeia Yu poO0v0oro MiCIIs.

JIns 3HIKEHHS 3BYKY, IO BIOMBAETHCS BiJ TOBEPXOHb Yy CEpPEeAMHI MPHUMIIIECHHS,
3aCTOCOBYIOTh MaTeplajid 3 BUCOKHM PIBHEM IOIJIMHAHHS 3BYKY, TOOTO BHUKOPUCTOBYIOTb
TaK 3BaHUI METOJ1 3HWKEHHS IIyMY 3BYKOIIOTJIMHAHHSM.

Hlym 3 mpuMminieHHs, ¢ pO3TalIOBaHO HKEPEIIO MIyMY, POHUKAE Yepe3 MePEeropoIKy
B CYCIJJHE IPUMILIEHHS TPbOMa HalpSIMKaMHU: Yepe3 NeperopoaKy, ska i BILIMBOM 3MIHHOIO
TUCKY TMaJai0uoi XBHWJI KOJHUBAETHbCA, BHUIPOMIHIOIOYM B CYCIJIHE MPUMIILIEHHS IIyM;
0e3nocepeIHbO 0 MOBITPIO Yepe3 IIUIMHUA Ta OTBOPU; 3aBISIKU BiOpallli, IO YTBOPIOETHCS B
OyAIBENTbHUX KOHCTPYKI[SIX. Y MepuioMy Ta APYyroMy BHIAJKy BHHHMKAIOTh 3BYKH, SKI
PO3MOBCIOJKYIOTBCS. IO MOBITPIO (MOBITPSAHUN IIyM). Y TpEeTbOMY BHUIAAKY €HEpPIis
BUHUKAE 1 PO3MOBCIOIKYETHCS IPU MPYKHUX KOJIMBAHHAX KOHCTPYKIIHN (CTIHHU, IEPEKPUTTS,
TpyOONpoBo/iax),  KOJUBAHHSAMH, SIKI II€ HA3UBAIOTHCS CTPYKTYPHUMHU abo0 yJIapHUMHU
3BYKAMH.

3ByKOBa 130JIAIlisS BiJI TOBITPSHOTO WIyMY 3IHCHIOETHCS 3a JOMOMOTOK KOXYXIB,
€KpaHiB, TIEPErOPOJIOK. 3BYKOI30IIOI0UI TIEPENOHN BiJOMBAIOTh 3BYKOBY XBHJIO 1 THM CaMHM
MEPETITKO/PKAIOTh PO3MOBCIOPKEHHIO IITyMy. BoHM OyBaroTh OHOIIAPOBI Ta OaraToraposi.

S0 HEOOXiTHO JOAATKOBO 3HU3UTH 3BYKOBY CHEPTii0, IO BiTOMBAETHCS BiJ
BHYTPIIIHIX MOBEPXOHb MPUMIIICHHS, BHKOPUCTOBYIOTh 3BYKOIOTIIMHAIBHI KOHCTPYKIIi Ta
Marepiamm. Lle, sk mpaBmIIo, KOHCTPYKIIii, CKJIJEH] 3 MMapUCTUX MaTepiaiiB. B mmapunax
TaKUX MaTepiadiB €Hepris 3BYKOBUX XBWJIb IEPEXOIUTh Y TEIUIOBY EHEPrifo.
3BYKOMOTJIMHATBHI MaTepiajii 3aCTOCOBYIOTh Y BHUTJISAI OONMIIOBAaHHSA BHYTPIIIHIX
MOBEPXOHb MNPHUMIIIEHh a00 X y BHUIJIAI CAMOCTIMHMX KOHCTPYKIIA — IITyYHUX
MOTJIMHAYIB, fKi, SK MPaBWIO, MiABIMIYIOTH OO0 CTeldi. B SKOCTI MITy4YHHX MOTJIMHAYIB
BUKOPUCTOBYIOTh TAaKOX ApamipyBaHHs, M sKi Kpicia i T. II.

BukopucranHsi 3BYKONOIJIMHAJIBHUX KOHCTPYKIINH MOXKe AaTh e(eKT 3HIKEHHS
mymy Ha 12-15 nbA moGmusy Bif umx koHcTpykuid. [lobmuzy mxepena mymy edekt
3HIKEHHS IIyMy He nepeBuinye 2-5 1bA. OnHak, npu 1bOMY, 32 paXyHOK 3MiHU CTPYKTYpPH
3BYKOBOTO TOJII 3HMXKYIOTbCS AUCKOM(MOPTHI aKyCTUYHI YMOBH 1 MOJIMIIYETHCS CIyXOBa
aJianTaiist JIIOMHA B TPUMIIIICHHI.

MeTon 3HMKEHHS IIyMy 3BYKONOTJIMHAHHAM 3aCTOCOBYIOTH, SKIIO HEMOJIHUBO
3a0e3MeYnTH HOPMAJIbHUX aKyCTHUYHUX YMOB METOJaMH 3HW)KEHHS IIyMy B JDKepeni

BUIPOMIHIOBaHHS Ta 3ByKoizoysmii. lleli meTom MOIIbHO 3acTOCOBYBATH, SKIIO Y
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NPUMIILIEHHI JOJiA TPSAMOTO Ta BIAOMTOrO0 3BYKY Maibke TOPIBHIOIOTH OJWH OJHOMY
(mudy3He akycTUYHE TOJie), Ta € MOMJIMBICTh OOJHUIIOBAHHS 3BYKOMOTJIHWHAIBHUM
MmaTepiasiom Oubiie 60% moBepXOoHb Y MPUMIILIEHHI.

Bukopucrtanus 3aco0iB 1HAMBIAYyaJIbHOTO 3aXHCTy BII IIyMy 3J1MCHIOIOTH ¥
BUITAJIKaX, SKIIO 1HIN (KOHCTPYKTHBHI Ta KOJICKTHBHI) METOJM 3aXHUCTy HE 3a0€3MeuUyIoTh
JOMYCTUMHX PIiBHIB 3BYKY. 3aco0OW 1HAWBiAyaidbHOTO 3axucTy (313) M03BOJISIIOTH 3HU3HTH
piBHI 3BYKOBOro THCKYy Ha 7-45 nb. Haifuwactime BUKOpPHUCTOBYIOTH BKIamuinHi 313 y
BUIJISI/II TAMITIOHIB, SIKI BCTPOMIISIIOTBCS Y CIIYXOBHM KaHall, Ta MPOTUIIYMOBI HaBYLIHUKH,
IO 3aKpPUBAIOTh BYIIHY PAaKOBHHY 30BHI, a TaKOX IJIeMH Ta Kacku. Hanmpukian, mmns
3HIDKEHHS CEPeHbOYACTOTHMX Ta BHUCOKOYACTOTHUX NIYMIB HAWOUIbII JOLIIBHO
BukopuctoByBatu HaBymHUkH tuiy [IIIIH-b ta BHHHUNOT-2M a6o Bknagumi 313 tumy
«bepymni CT-1» um «['pubok». Sk mnpukiaz, HIKYE HABEACHO  3OBHINIHINA BHUIJISA
HacTynHUX BITYM3HAHUX 313: mporumrymoBux HaBymHukiB [TIITH-b, sxi npusHadeni s
3aXHMCTY OpPraHiB CIyXy Bif i cepeHbO YaCTOTHHX Ta BUCOKOUYACTOTHHUX IIIYMIB 3 PIBHEM
no 115 nBA 1 maioTh eeKTUBHICTH (CepelHe MOCJa0IeHHs IIyMy) B 3aJ€KHOCTI BiJ
yacToTH Bix 5 10 32 nb; nportumrymoBux BkiaauiniB «bBEPYIII CT-1», mo mnpu3zHaveHi
JUISL 3aXHUCTy OpraHiB CilyXy BiJ BHUpPOOHHYMX Ta MOOYTOBUX IIyMIB 1 € BuUpoOaMu
OJIHOPA30BOr0 KOPUCTYBaHHS 3 TapaHTIMHUM CTPOKOM 30epiraHHsi 5 POKIB 3 MOMEHTY

BUI'OTOBJICHHA.

5.2. l:xxepesia, OiHKA Ta MEeTOM 3aXUCTY BiJ yJabTpa- Ta iHppa3ByKy

VYAbTpa3ByK 3aCTOCOBYETHCSI B PI3HUX Tally3iX BUPOOHMIITBA. 30KpeMa y TEXHIIl
HOTO BHKOPHUCTOBYIOTH IS JIUCIICPTYBAHHS PiJIMH, OYHUIICHHS TOBEPXOHb, 3BAPIOBAHHS
maacTMac, 1eeKTOCKOIi MeTasiB, OUMILCHHS Ta31B Bl MIKIUTMBUX JOMIIIOK 1 T. 1H.

Jlkepenamu yIabTpa3ByKy € TEHEPATOPH, K1 MPAIIOOTH B JIialma30Hi 4acToT Bijx 12 10
22 kI’ mns 0O6poOKM pilKMX PO3IUIABIB, OUMINEHHS BIJJIUBOK, B amapartax JJis OYHINCHHS
ra3iB. Y TalbBaHIYHMX I€XaX YJIbTPa3BYK BUHHUKAE I 4ac POOOTH OYHUIIYBAJIBHUX Ta
3HEKUPIOBAJILHUX BaHH. Moro Brume crioctepiraeTbest Ha Biacrani 25-50 M Bix
ob6namgnanns. [Ipu 3aBaHTaXKyBaHHI Ta PO3BAaHTAXKYBaHHI JeTalicli Mae Miclle KOHTaKTHUUN
BIUTUB YJIbTPa3BYKy. YIJIbTPa3BYKOBI T'€HEPATOpPU BUKOPHCTOBYIOTHCS TAaKOX IPHU
HAIWIIOBaHHI METaJiB. YJBTPa3ByK BUCOKOI IHTCHCHBHOCTI BHHHKAE ITJT Yac BUIAAJICHHS
3a0pyAHEHb, MPU XIMIYHOMY TpaBIEeHHi, 00AyBaHHI CTPYMEHEM CTHCHEHOTO TOBITPS IMpH
OUMIIICHHI JIeTajel Ta ix 30upaHHi.

Ha opraniaMm roguHM  yIbTpa3ByK  BIUIMBAa€, TOJIOBHUM  YHHOM, TIpHU
Oe3rmocepeTHbOMY KOHTAKTI 3 OOJagHAHHSIM, IO TEHEPY€E YIbTPAa3BYK, a TaKOX dYepes
MOBITPsI. YIBbTPa3ByK BUKIUKAE (YHKIIOHAIbHI MMOPYIIEHHS HEPBOBOI CHCTEMH, TOJIOBHUIA

0171b, 3MIHU KPOB’STHOTO THUCKY Ta CKJIaay 1 BIACTUBOCTEH KPOBi, 3yMOBIIIOE BTPATY CIyXOBOi
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YyTJIMUBOCTI, MABUIICHY BTOMJIFOBaHICTh. [IpoTe, pu noTprMaHHi 3aX0/iB Oe3neku podoTa 3
yJIbTPa3BYKOM Ha CTaH1 37J0pOB’sl HE MO3HAYAETHCSI.

Bci MexaHi3Mu, sKi TpaioOTh MOpH dYacTorax oOepranHsa wmeHmie 20 00/c
BUMPOMIHIOIOTH 1H(pa3ByK. Tak, mpu pyci aBToMoOUIs 31 mBUAKICTIO moHaa 100 kM/ron,
BiH € JpKepenoM 1H(Pa3BYKY, SIKHUHA YTBOPIOETHCS 32 PAXyHOK 3pUBY MOBITPSHOTO MOTOKY 3
foro moBepxHi. Y MammHOOYAiBHINM ramgy3i iHPpa3ByK BUHUKAE MPU POOOTI BEHTHIISATOPIB,
KOMITPECOPIB, ABUTYHIB BHYTPIIIIHBOI'O 3TOPAHHS, TU3ETbHUX JIBUTYHIB.

[Hppa3Byk € ogHUM 13 HAWOUIBII HECHPHUATIUBUX (HAKTOPIB BUPOOHHUOTO
cepenoBuina. BiH xapakTepu3y€eThCsl BUCOKOIO MPOHUKAIOUOIO Ta O10JI0TIYHOIO 3aTHICTIO.
[Ipu piBHsX 3BykoBoro TucKy Oiunbiie 110-120 1b mae miciie qy>ke HEraTUBHUM HOTO BILIWB
Ha CTaH Ta 3/10POB’s JIFOJUHH.

30BHIIIHI KOJUMBaHHSA yacToToro MeHul 0,7 'l mopyuiyrooTh y JIFOJMHU HOPMaJbHY
JISUTbHICTh BeCTUOYJIsipHOTO anapara. [Hdpa3BykoBi konuBaHHs (MeHln 16 '), BIMBaro4u
Ha JIIOJIMHY, TPUTHIYYIOTh [EHTPAJbHY HEPBOBY CHUCTEMY, BUKIMKAIOYH MOYYTTS TPUBOTH,
CTpaxy. 3a NeBHOI IHTEHCUBHOCTI Ha 4acToTi 6...7 ' 1Hppa3ByKOBI KOJIMBAHHSI, BTSTYIOUH Y
pEe30HaHC BHYTPIIIHI OpraHd 1 CUCTeMY KpPOBOOOITY, 3/1aTHI BUKJIMKAaTH TPAaBMU, PO3PUBHU

apTepiil Touro.

Hopmyeanna ma konmpons yismpa- ma inppazeyxy

3rigao JICH 3.3.6.037-99 ynbTpa3ByKOBHI YacTOTHHH Jiama3oH MOJAUISETHCS Ha
HuspKkouacToTHuit  (Bim 1,12:10* g0 1,0:10° Tu), KOMM ymbTPa3BYKOBi KONMBAHHS
MOIIUPIOIOTHCS SIK TIOBITPSHUM, TaK 1 KOHTaKTHUM IUISXOM, Ta BHCOKOYACTOTHHU (BiA
1,0-10° 7o 1,0-10° I'tx), kKoMK y/IbTPa3ByKOBI KONMBAHHS MOLIMPIOIOTHCS JTHIIIE KOHTAKTHHM
HIIIXOM.

JomycTumi piBHI 3BYKOBOTO THCKY YJIbTpa3ByKy HopmyroThcs JICH 3.3.6.037-
99 .

[Ipy BU3HaYeHHI YJIBTPa3BYKOBHUX XapaKTEPUCTUK YJIbTPa3BYKOBOTO OOJaJHAHHS
BUMIPIOBAaHHS BHUKOHYIOTHCS B KOHTPOJBHHMX TOYKaxX Ha BHCOTI 1,5 M BiJg MiAJoru, Ha
Bizctani 0,5 M Bil KOHTypYy OOJaJHaHHS 1 HE MEHIIEe 2 M BiJ OTOYYIOUUX IOBEPXOHb.
Yucno KOHTPOJIBHUX TOYOK MOBUHHO OyTH HE MEHIIE YOTHPHOX, a BIACTaHb MK HUMHU HE
MOBUHHA MEPEBUIYBATH | M.

3rigno JICH 3.3.6.037-99 napamerpu nocTiifHOro iH(Qpa3ByKy Ha poOOYUX MICIISX,
M0 HOPMYIOThCS, € pIBHIMU 3BYKOBOTO THCKY B OKTaBHHUX CMyrax 4acToT 3
CepeaHbOTCOMETPUYHUMHU YacToTamu 2; 4; 8; 16 'l y nenmnbenax.

JUis  HemocTiHHOro 1H(Pa3ByKy IapaMeTpoM, IO HOPMYEThCS, € 3arajlbHUN
CKBIBAJICHTHUI pIBEHb 3BYKOBOTO THCKY MO Imkam «JliHiliHa» mrymomipa B abuiH.

ExBiBaJIeHTHHI piB€Hb BU3HAYAIOTh BIJAMIOBIIHO A0 JOJATKIB.
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Memoou 3axucmy 6i0 yrompa- ma ingpazeyxy

JInst 3HWOKEHHS IIKIAJIMBOTO BIUIMBY MiJBUINCHUX PIBHIB YJIBTPa3BYKy 3MEHIIYIOTh
IIKIIJTMBE BHUIIPOMIHIOBAaHHS 3BYKOBOI €HEprii B JDKepenl, a TaKoX JIOKaJi3ylTh IO
YJIBTPa3BYKy 3a JOINOMOIOK KOHCTPYKTMBHHMX Ta IUIAHYBAJIBbHUX DIIIEHb 1 3/1HCHIOIOTH
OopraHizaliiHO-MPoQiTaKTUYHI 3aXOJW. 3MEHIICHHS IIKIAJIUBOTO BHUIPOMIHIOBAaHHS B
JDKEpelll MOJKE€ JIOCSTaTUCs, HAINPUKIAJ, MIJBULIICHHAM HOMIHAJBHUX POOOYMX YacTOT
JDKEpell YIbTPa3ByKy Ta BUKIIIOUEHHSIM [1apa3sUTHOIO BUIIPOMIHIOBAHHS 3ByKOBOI €HEprii.

Jlnisa nokanizanii 1ii yiabTpa3ByKy KOHCTPYKTHBHUMU Ta IUIAHYBAJIbHUMU PIIIEHHAMU
BUKOPHUCTOBYIOTb: 3BYKO130JIFOI0U1 KOXKYXH, HAIMIBKOKYXHU, EKpPaHHU; OKPEMI IPUMIIIEHHS Ta
Ka01HH, J1e PO3MIILLYIOTh YJIbTPa3ByKOBE 00JalHaHHS; OJIOKYBaHHS, 1110 BUMHKAE T€HEPATOP
yJIbTPa3BYKy B pa3l MOPYIICHHsI 3BYKOI30JIAIl; AMCTAHIIHHE KEepyBaHHS; OOJUIIOBAHHS
MpUMIIIEHb Ta KaOiH 3BYKONOIJIMHAJIBHUMHU MaTepianamu. OpraHizauiiHO-npoQiIaKTHYHI
3aX0/M BKJIIOYAIOTh IHCTPYKTaXK IMPO XapakTep [l MIABULIEHUX PIBHIB YJIbTPa3BYKy Ta
3ac00M 3aXMCTy BIJ] HbOTO, a TaKOX OpraHi3alilo palioOHAJIbHOTO PEXHUMY Mpall Ta
BIJIMOYUHKY.

Jlns iHAMBIAyabHOTO 3aXWCTy BiIl YJIBTPa3ByKy, SK MPaBUIO, BHUKOPHUCTOBYIOTH
MO/ABIMHI pyKaBHIll 3 MOBITPSHUM MPOIIAPKOM, SIKI YaCTKOBO BIJOMBAIOTH YJIBTPA3BYK
[IapOM TIOBITPSI, a TAaKOX MPOTHIIYMHU TMPH 3aXUCTI BiJl YIBTPa3BYKY, KU IMOMIUPIOETHCS
MOBITPSIHUM IIJISIXOM.

Bumorn miono Oesneku mpaii MpH BHUKOPUCTAHHI YJIBTPa3BYKOBOTO OOJIaJHAHHS
pernamentytotbest ['OCT 12.2.051-80 «CCBT. OO6opynoBaHne TEXHOJIOTHYECKOE
yIIbTpa3ByKoBoe. TpeboBaHMs 0€30ITaCHOCTHY.

3aBasSKd Ty’Ke€ MAJOMYy 3aTyXaHHIO iH(GPa3BYKy B TOBITpi, BiH IMOIIUPIOETHCS HA
ayxe 3Ha4yHi BifacTaHi. [IpakTHYHO HEMOXJIHMBO 3YNMUHHUTH I1H(PPaA3BYyK 3a JOMOMOTOIO
OymiBeTbHUX KOHCTPYKIIA Ha NUIIXy Horo mnommpeHHs. HeedekTwBHI Takox 3acodu
IHAMBIAYaIbHOTO 3aXHCTY. J{ieBHM 3acO00M 3aXHCTY € TUTBKH 3HIKEHHS PiBHS 1HPPa3BYKY B
caMoOMy JDKepelli Moro BUMpOMiHIOBaHHs. Lle BHECEHHS KOHCTPYKTMBHHX 3MiH B OyZOBY
JDKEpeI, 10 JO3BOJISIE TEPEHTH 3 JUISHKH 1H(Pa3BYKOBHX KOJIHMBAaHb B JIUISTHKY 3BYKOBHX,
HaNpHUKIaM, 32 paxyHOK 30UIbLICHHS YacTOT obepTaHHsA BaiB /0 20 Ta Ouibine oOepTiB Ha
CeKyHly; MIJBUIIEHHS OPCTKOCTI KOHCTPYKIH; YCYHEHHS NPHYUH HHU3BKOYACTOTHHX
BiOpaliii Ta pEe30HAHCHUX SBHIL; 3aCTOCYBAaHHS 3BYKOI3OJISIIII Ta 3BYKOIOTJIMHAHHS;
3HWKCHHSI IHTEHCHBHOCTI a€pOJMHAMIYHUX MPOIIECIB; 3MEHIIECHHS IIBHKOCTI BHUTIKAHHS B

arMocepy poOOUHNX TiT TOIIO.

5.3. l:xepeJia, ONiHKA Ta METOIM 3aXUCTY BiJ BiOpamii

BiOpartieto Ha3uBarOTh Oy1b-sKI MEXaHIUHI KOJIMBAHHSA MPYXKHHUX TUT 200 KOJIMBaIbHI

PYXH MEXaHIYHUX CHCTEM, fKi MPOSBISIOTHCS B iX MEPEMILIEHHI B MPOCTOpPi a0 B 3MiHI iX
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dopmu. JIxepenamu BiOparii Ha BUPOOHHUIITBI MOXKYTh OyTH PI3HOMaHITHI TEXHOJOTIYHI
MPOIIECH, BEPCTATH, JOTIOMDKHI MEXaHI3MH, €JIEeKTPOJABUTYHH, BEHTUISATOPH, BIOPOCTCH/IH,
TpaHchopmMaTopu, Hacocu, Kommpecu 1 T. 1H. OCHOBHI NMPUYMHHU TOSABH BiOparii — 1
HEBPIBHOBAXKEHI CUJIM Ta YJIapH1 MPOLIECH B IIFOYMX MEXaHI13Max.

Jns mroauHu BiOparliss € BUAOM MEXaHIYHOTO BIUIMBY, SIKMM Mae il 1i 340pOB’s
JTOCUTh HeraTuBHI Hachiaku. CydacHa MeIWIlMHA pO3MIsAae BUPOOHMYY BiOpaliio sK
3HAUHUU cTpec-(PakTop, 110 Mae€ HETaTUBHUN BIUIMB HAa IMCHXOMOTOPHY IMpale3aTHICTb,
eMOIliliHy cdepy 1 pO3yMOBY MiSUIbHICTH JIOJIMHU, IO MIABUINYE WMOBIPHICTh BUHUKHECHHSI
PI3HHMX 3aXBOPIOBaHb 1 HeEMACHUX BHMaJKiB. OcOONMMBO HeOE3MEYHW TPUBAIMKA BIUIMB
BiOpartii s KiHO4Yoro opraHizmy. lledt mmpokuii KOMIUIEKC MaTOJIOTTYHUX BiIXHJICHD,
BUKJIMKAaHUM  BIUIMBOM  BiOpaumii Ha  OpraHi3M  JIIOJIMHU, KBaII(IKyeTbcad  SIK
BIOp0O3axXBOPIOBAHHS.

Takum 4ywHOM, Bibpallii Mae€ IyX€ HETaTUBHHM BIUIMB SK Ha IMpale3JaTHICTh
JIOJMHY, TaK 1 Ha cTaH ii 310poB’s. Cepen npodeciiHuxX MmaToJiorii BiOpailiiiHa xBopoba
3aiiMae o/iHE 3 MEPUINX MICLb.

KpiM HeratuBHOro BIUIMBY Ha JIOJIMHY, i BiOpaiiii MoXe MTPU3BOJIUTU 10
TpaHC(OpPMyBaHHS BHYTPIIIHBOI CTPYKTYPH 1 IOBEPXHEBUX ILIAPIB MarepiajiiB, 3MIHU YMOB
TEPTS 1 3HOCY Ha KOHTAKTHUX TOBEPXHSX JIeTaJIel MaIllMH, HArpiBaHHS KOHCTPYKIiii. Yepes
BiOpallito 30UTbUIYIOTHCS AUHAMIYHI HaBAaHTAXEHHS B €JIeMEHTaX KOHCTPYKULIN, CTHUKAX 1
CIIOJTyYCHHSX, 3HUXKYEThCS HECyda 3JIaTHICTh JeTalled, 1HII[IIOIOThCS TPINUHU, BUHUKAE
pyWiHyBaHHs 00JaHaHHS. Y ce 1€ MPU3BOANTH A0 3HWKEHHS CTPOKY CITY>KOH yCTaTKyBaHHS,
3pOCTaHHS WMOBIPHOCTI aBapidiHMX CHTyaliii 1 3pOCTaHHS EKOHOMIYHHMX BHTpaT.
BBaxaerbcs, mo 80% aBapiii B MammHax i MeXaHi3MaxX Mae€ MiCIle caMe BHACIHIJOK JIii
BiOparmii. KpiM Toro, KoJaMBaHHS KOHCTPYKIIH 4YacTO € JDKEpesoM HEeOaXaHOTO MIyMy.
3axuct Bij BiOpamii € CKIagHOIO 1 0araTOIIaHOBOIO HAYKOBO-TEXHIYHOIO 3a/avyero, sKa
noTpedye CBOrO BUPIMICHHS.

JInst BU3HAUSHHS XapaKkTepy BIUIMBY BiOpallii, B mepury 4epry, HeoOXiHO BU3HAYUTH
IHTEHCUBHICTh 11 KOJMBaHb, 4acTOTy ab0 CHEKTPAIbHUU CKJaJa, TPUBAIICTH BIUIMBY Ta
HaIPSIMOK Jii.

[Toxa3HukaMu 1HTEHCHBHOCTI BiOpallii € cepelHbOKBAApaTH4HI a00 aMILTITYIHI
3Ha4YeHHs BiIOpornpuckopeHHs (@), BiIOpomBuaKocTi (v), Biopo3MmiieHHs (x). [Tapamerpu x, v,
a — B3aEMO3AJICXKHI, 1 U1 CUHYCOiJaJIbHUX BiOpaIiii BeIMUMHA KOXKHOTO 3 HUX MOXe OyTH
00uHCIeHA 3a 3HAYESHHSIMH 1HIIIOTO 31 CIIIBBIHOIIEHHS

a =) =xQa), (5.7)

ne 27f — KpyroBa 4yacToTa BiOpariii, o.

Jlns omiHIOBaHHS PIBHIB BiOparlii BUKOPHCTOBYEThCS JorapudmiuHa mikana (ab).

Jlorapudmiuni piBHi BiOpomBuakocTi (L, ) B 1b BU3Ha4a0Th 3a popmysioro
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L, =200g2, (5.8)
o)

1ie L — CepeAHbOKBAIpATUYHE 3HAYCHHS BIOPOIIBUAKOCTI, M/C, (U =

1< :
EZU? , U, — MATTEBI
1

3Ha4YeHHsI BIOpoOmBUIKOCTI 3a mepion 71); v, — OINOpPHE 3HAYEHHS BiIOPOIIBUAKOCTI, IIO

nopiBHioe 5%107° M/c (11 ToKaNTBHOI Ta 3aranbHOI BiOparii).
Jlorapu¢miuHi piBH1 BiOponpuckopeHHs ( L, ) B 1b BU3HAa4ar0Th 3a (GOpMyYJIO0
a
L, =20/g—, (5.9)
a
Jle @ — CepeIHbOKBAIPATHYHE 3HAUEHHs BiOPONPHCKOPEHHS, M/C’; @, — OIOpHE 3HAUYCHHS

BiGPOMPHCKOPEHHS, O A0piBHIoE 310~ m/c%,

BrnuB BiOpatii Ha JIFOUHY 3al€XKUTh BiJ 1 CHEKTPaIbHOIO CKJaay, HAIpSIMKY i,
MiClli TPUKIIAJIEHHS, TPUBAJIOCTI BIUIMBY, a TAaKOX BIiJ IHIUBIIyaJbHUX OCOOIUBOCTEH
JFOJTUHU.

3a cmocoboM mepenayl Ha TUIO JIIOAMHU PO3PI3HSIOTH 3arajibHy Ta JIOKAJIbHY
(micueBy) BiOparrii. 3araapHa BiOparlis 1€ Ta, [0 BUKIUKA€E KOJUBAHHS BCHOI'O OPraHi3my, a
MiclieBa (JIOKaJIbHA) — BTSTY€E B KOJIMBAJIbHI PYXU JIMIIIE OKPEM1 YACTUHU Tila (PyKH, HOTH).

JlokanpHa BiOparis, 10 /i€ HA PYKHU JIIOJWHHU, YTBOPIOEThCS OaraThbmMa pyYHUMHU
MallMHaMU Ta MEXaHI30BaHUM I1HCTPYMEHTOM, a TaKOXX NpU KepyBaHHI 3acobamu
TPAHCHOPTY Ta MAIlIMHAMHU NP Oy1BEIBHUX Ta MOHTAXKHUX pOOOTaxX.

3aranpHy BiOpalito 3a JKepeaoM BUHUKHEHHS MOAUISIOTh HA TPU KaTeropii:

Kateropis 1 — TpancnopTHa BiOparlisi, ska i€ Ha JIOJWHY Ha POOOYUX MICIISIX
CaMOXIJHUX Ta MPUYIMTHUX MAIIWH, TPAHCTIOPTHUX 3aCO01B IMiJT Yac iX Pyxy IO MICIIEBOCTI 1
noporax (B TOMY YHCII MPHU iX OyIIBHUIITBI).

Kateropis 2 — TpaHCIIOpTHO-TEXHOJIOT1YHA BiOpaIllis, sika Jii€ Ha JIIOAUHY Ha POOOYHX
MICIISIX MAaIlIUH 3 0OMEKEHOI0 PYXJIUBICTIO Ta TAaKHUX, [0 PYXAIOThCS TUIBKH MO CHEIiaTbHO
HiTOTOBJICHUM TOBEPXHSIM BUPOOHUYMX MPUMIIIEHb, MPOMUCIOBUX MalJaHYHUKIB Ta
TIpHUYIUX BUPOOOK.

Karteropiss 3 — TexHosoriuHa BiOpailisi, sika Jl€ Ha JIOJUHY Ha POOOUYUX MICIIAX
CTaIllOHAPHUX MAIINH YH MePeIacThCs Ha poO0oUl MICIIs, sIKI HE MalOTh JXKEpe BiOpaiiii.

VY cBotO Uepry, 3arajgbHy TEXHOJIOT1YHY BIOpaIlito 3a MicIeM Jii MOISIOTh Ha TaKi
THUIIN:

a) Ha MOCTIMHUX POoOOYMX MICHAX BUPOOHUYUX MPUMIILIEHD MIIPHEMCTB;

0) Ha poOOYMX MICIIX CKJIaJiB, IdaJieHb, MOOYTOBHUX, YEProBUX Ta IHIIHUX

BUPOOHUYMX MPUMIIICHB, I HEMAE JHKEPEN BIOpaIlii;
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B) Ha poOOYMX MICHAX 3aBOJOYIMpPaBIiHb, KOHCTPYKTOPCHKUX OIOPO, J1abopaTopiid,
y400BUX IyHKTIB, OOYMCIIOBAJILHUX IIEHTPIB, MEAMYHKTIB, KOHTOPCHKUX MPUMIIICHB,
po0OoYMX KIMHAT Ta 1HIIMX MPUMIIICHB JIJIs PAIliBHUKIB PO3yMOBOI Mpalli.

3a HampsMKOM Jii 3arajibHy Ta JIOKaJbHY BiOpallii XapakTepHu3yloTh 3 ypaxyBaHHIM

OCeil OpTOroHAJILHOT crucTeMu koopauHat X, Y, Z (puc. 5.1).

Puc. 5.1. HanipssMu KOOpAMHATHUX OCEM:
a) Iist 3arajapHO BiOpartii; ©0) mist TokaapHOT BiOpartii

3a 4acOBMMU XapaKTEPUCTUKAMHU 3arajbHl Ta JIOKaJIbHI BiOpallii MOAUISIIOTh Ha:

® T[IOCTIHI, JJs SKUX BeJIMYMHA BIOPONPHUCKOpPEHHS a0o BIOPOIIBUAKOCTI
3MIHIOETHCSL MEHIIIE HIX y 2 pasu (menme 3 1b) 3a pobouy 3MiHy;

® HEMOCTIMHI, UIS SKAX BEJIWYMHA BIOPONMPHCKOPEHHS a0o0 BiOPOMIBUAKOCTI

3MIHIOEThCS HEe MeHIIIe HK y 2 pasu (3 ab 1 6inbIne) 3a pobody 3MiHy.

Hopmyeannsa ma KonmpoJib 6upooHuuoi eiopauii

JUist TIrieHIYHOTO OLIIHIOBAHHS BiOpallii, sKka Ji€ Ha JIIOJUHY Y BUPOOHMYUX yMOBaX,
PEKOMEHIYETHCSI BAKOPUCTOBYBATH OJIMH 3 HACTYITHHUX METO/IIB aHATI3Y:

® YaCcTOTHUH (CTIEKTpaJIbHUI) aHam3 i mapameTpis;

e IHTErpajbHY OIIIHKY 32 CIIEKTPOM YaCTOT MapaMeTPiB, 1[0 HOPMYIOThCS;

e 103y BiOpairii.

[Ipu nii mocTiitHOT TOKAIBHOI Ta 3arajbHOl BIOpaIlli MapaMeTpoM, 110 HOPMYETHCS, €
CEpEeIHbOKBAIPATUYHE 3HAYEHHS BIOPOMBHIKOCTI (Veep xs) TA BIOPONPHCKOPEHHA (@) abo iX
jorapudmivHi piBHi L,, L, B Ab y nlama3oHi OKTaBHUX CMYT 13 CepeaHbOT€OMETPUIHUMHU
4acTOTaMH feep, = 8,05 16,0; 31,5; 63,0; 125,0; 250,0; 500,0; 1000,0 I'm — ana noxanbHOI
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BiOpamii; 1,0; 2,0; 4,0; 8,0; 16,0; 31,5; 63,0 't abo B maama3oni 1/3 okxraBuux cmyr 0,8; 1,0;
1,25; 1,6; 2,0; 2,5; 3,15; 4,0; 5,0; 6,3; 8,0; 10,0; 12,5; 16,0; 20,0; 25,0; 31,5; 40,0; 50,0; 63,0;
80,0 'y — st 3aranpHOI BiOparrii.

[TapameTpaMu, 0 HOPMYIOThHCS, TIPYU IHTETPATbHOMY OIIIHIOBAHHS 32 CIEKTPOM
YacTOT € KOpPEKTOBaHE 3Ha4eHHsS BiOpomBHAKOCTI (v) abo BiOpompuckopeHHs (a), abo ix
jgorapuMidHUX piBHIB (L), sIKI BUMIPIOIOTHCS 32 JIOTIOMOTOI0 KOPEKTYIoUnX (PuIbTpiB abo
PO3paxOBYIOTHCS.

VY pasi aii HenmocTiiHO1 BiOparlii (KpiM IMIyJIbCHOI) MapaMeTpoM, IO HOPMYETHCS, €
BiOpalliiine HaBaHTa)XEHHs (1M03a BiOparii D), onepkaHe pOOITHUKOM IPOTITOM 3MIHH Ta
3adiKCOBaHe CIELIaIbHUM TIPHIIaIoM ab0 00YHMCIIeHE i1 KOKHOTO HAmpsIMKY Jii BiOparii

(X, Y, Z) 3a popmyioro
D= [V (ndt, (5.10)
0

ne D — nmo3a BiOpartii; V(f) — KOpeKTOBaHE 3a YacTOTOK 3HA4eHHs BIOpalliHOTO TMapamerpy

(BiOpomBHAKOCTI 400 BIOPOMPUCKOPEHHS); £ — Yac Aii BiOpaiiii, TO/1.

VY pasi mii HemocTiiHOi BiOparii (KpiM IMITyJIbCHOI), MapameTpoM, IO HOPMYEThCS, €
BIOpalliiHe HABAHTAXKEHHI (CKBIBAJICHTHUI KOPEKTOBAHHH PIBEHb Lyop cis)
LKOp.EKB.: LKOp +10 lg (t/t3M) > (51 1)

e Ly,p— KOPEKTOBaHe 3HA4eHHs PiBHIB BiOpartii, Ib; 7, — TPUBAIIICTE 3MiHH; TOJI.

VY pasi immysbcHOi BiOpariii 3 mikoBUM piBHeM BiOpompuckopenns Bin 120 mo 160 ab
mapaMeTpoM, IO HOPMYETHCS, € KUIbKICTh BiOpamiifHUX IMIyJbCiB 3a 3MiHY (TOIWHY) B
3aJIe)KHOCTI BiJl TPUBAJIOCTI IMITYJIbCY .

HopmatuBHi 3HaveHHst BiOparii BcranosneHi, 3rimHo 3 JICH 3.3.6.039-99, 3a ii nii

npotsiroMm podoyoro yacy 480 xBunuH (8 rom).

Memoou ma 3acoou 3axucmy 6i0 eiopauiii

OcCHOBHI 3aXOJH IOJ0 3aXHUCTy JIOAWHM BiJ IIKIJUTMBOI i1 BiOparii y BUPOOHHUYMX
yMOBaxX MOJIUISIOTHCSA Ha TEXHIYHI, OpraHi3aIliifHi 1 JIKyBaJIbHO-IPO(MIIAaKTUYHI, a TAKOK Ha
KOJIEKTHBHI Ta 1HIUB1IyaJIbHI.

J1o TeXHIYHHMX 3aXO0MdIB BIAHOCSTD:

e 3HWKEHHs BiOpamii B jpkepeni ii BUHMKHEHHsS (BUOIp Ha CTail MPOEKTYBaHHS
KIHEMaTHYHUX 1 TEXHOJOTIYHUX CXE€M, SKI 3HIWKYIOTh JUHAMIYHI HAaBAHTAKEHHS B
yCTaTKyBaHHi 1 T. 1H.);

e 3HIDKGHHs Jitouoi BiOpaiii Ha [OIIAXy PO3MOBCIODKCHHS BiA JKepena
BUHHKHEHHs (BIOpOIOTJIMHAHHS, BIOpOTAaCiHHS, BIOPOI30JIAILIs).

Jlo opranizamiiiHux 3aX0/11B BITHOCSTD:
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® OprasizamiifHO-TeXHIYHI (CBOEYACHUI PEMOHT Ta OOCIYrOBYBaHHS O00JIaJIHAHHS
3a TEXHOJIOTIYHHM PErJIaMeHTOM, KOHTPOJb JOMYyCTUMHUX pPIBHIB BiOpaIlii, JUCTaHIIIHE
KepyBaHHS BIOpOoHEOE3MeyHuM 00J1aTHAHHSIM);

e oOprasizamiiiHO-peKUMHI (3a0€3MeueHHs] BIAMOBITHOTO PEXHUMY TMpaii Ta
BIJIIOYMHKY, 3a00pOHY 3alTyuyeHHs /10 BiOpaliitHux poOiT ocid Monoamux 18 pokiB, TOLIO);

Jlo nikyBaabHO-IPODITAKTUIHUX 3aXO0/11B BITHOCSTh:

® T[EpiIOAUYHI MEIUYHI OTJISAIH;

e JTiKyBaJIbHI IporiexypH ((i3ionoriyni mpoueaypH, BiTaMiHO- Ta GiTOTEpartis).

Haiibinpin BakIMBMM  HANpsIMKOM  3aXHCTy Big BiOpamii € 3acTocyBaHHS
KOHCTPYKTHBHUX METOJIIB 3HIDKCHHS BiOparmiifHOi aKTHBHOCTI MAIlMH Ta MEXaHI3MiB,
HANPUKIAA, 32 PaxXyHOK 3MEHIIEHHS II0YMX 3MIHHHX CWJI Y KOHCTPYKLii Ta 3MiH1 ii
napameTpiB (JKOPCTKOCTI, NPUBEACHOI Macu, CWJIM TepTs, BUKOPHUCTAHHSA JeMI(epHUX
MPUCTPOIB).

Jlnst 3HM>keHHs i1 BiOparnii Ha oOiaJHaHHS Ta JIOJUHY IIUPOKO BUKOPHCTOBYIOTH
MeTO/ BiOpOI30JIsllli, SIKMWA TOJNSATA€ y BBEIECHHI B KOJMBAJIBHY CHCTEMY J10JaTKOBOTO
MIPY>KHOTO 3B’SI3KY, KU MOCNIa0IIoe iepejaBalHs BiOpallii 00’ €KTy, 110 MiISITrae 3aXUCTY.
Jlnst BiOpoi3oMsllli MallMH 3 BEPTUKAIBHOIO 30Y/DKYHOUOK CHIIOI0 BUKOPHCTOBYIOTH
BIOPOI30JII0I0Yl ONIOPU Y BUTIISII MPYXKHUH, MPYKHUX MPOKIAJOK, HAMPUKIAL TyMHU Ta iX
KOMOiHAITIH.

JlocuTh TPOCTUM 3a KOHCTPYKIIEID € BIOPOI30JSATOp, IO MPENICTaBIsie COOOI0
TYMOBHI OpYyCOK, PO3MIIIIEHUN M1 METAJICBUMU TUIACTUHAMH, SIKI MOXKYTh OyTH MPHUKIICEH]
1o 1poro Opycka. BucoTy BHOHMparoTh 3a BEJIMYMHOIO MOTPIOHOTO CTATUYHOTO CTHCKY 3
ypaxyBaHHSIM 3a0€3MEeUYCeHHS CTIMKOCTI Ta MIIIHOCTI TYMOBOTO OpyCKa, a po3Mip MeTajieBOl
IUTACTUHM, BU3HAYAIOTh BUXOJSYM 3 JOMyCTUMOTO HABAHTA)KEHHS HA OJIMH BIOPOI30JISATOP.
3arajoM rymoBi Ta TyMOBO-METaJIeBl BIOPOI30ISITOPH BUKOPUCTOBYIOTHCS YK€ HIMPOKO 1
MarTh Oarato Moaudikamiii. I[lepeBaraMu TyMOBHX BIOPOI3OJIATOPIB € TMPOCTOTA IX
KOHCTPYKIIIi Ta HEBUCOKA BaPTICTh, a HEJOJMIKAMU — IIBUIKE CTApPiHHSA TYMU, MOXKJIUBICTb il
pyiiHyBaHHS HaTONPOAYKTaMU, HU3bKa €(PEKTUBHICTh MIPH 3aXMCTI BiJ] HU3bKOYACTOTHUX
BiOpaIriu.

JUig 3axucTy BiJ HHU3bKOYACTOTHUX BIOpalllii BUKOPUCTOBYIOTH MPYXKHHH, SKI
3a0e3MevyoTh He0OXi/IHy BETHUMHY CTATUYHOTO CTUCKAHHS Ta HU3bKY BIACHY PE30HAHCHY
4acTOTy CHUCTEMH. AMOPTH3aTOpP BHOCHTH TEPTSA Yy KOJMBAJIBHY CHCTEMY 1 TIOM’SIKIIyE
nepenavdy TOIITOBXIB Ta yAapiB 3aBISKH 3a0€3MEUEHHI0O B HbOMY HETIHIWHOI 3aJeXKHOCTI
CHJIM TEPTSI BiJ] IIBUIAKOCTI Aedopmarii.

VY Bunajgkax, KOJu TEXHIYHUMHU 3ac00aMH HE BJIA€ThCS 3MEHIIIUTH PiBEHB BiOpallii 10
HOPMH, TependadyaroTh 3a0e3MeUeHHs MPaIliBHUKIB 3aco0aMM 1HAMBIAYaJIbHOTO 3aXHUCTY.

3aco0u 1HAMBITYATBHOTO 3aXUCTY MOXYTh 3aCTOCOBYBATHCS SIK JIJI1 BCHOTO Tijia JIFOJIUHH,
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TaK 1 OKpeMO JJisi HIr Ta pyK. Y SKOCTI TaKUX 3aC00iB BHKOPHUCTOBYIOTH BIOpOI30JIIOHOU1
pyKaBuilli 1 BIOpOI30/IOIOYE B3YTTS, SKI MalOTh MPYXKHI MPOKIAAKH, IO 3aXUINAIOTh
MpalliBHUKa BIJ BIUIMBY BHCOKOYAaCTOTHOI MiciieBoi BiOpariii. EdexTuBHicTh Takux
pYKaBUIb Ta B3yTTA HE Jy€ BHCOKA, TOMY I1I0 TOBUIMHA TAaKUX MPOKJIAJOK HE MOXe OyTH
Ty’ke BeIuKorw. Yepes 1€ BOHU HE JalOTh MOMITHOTO 3MEHIIEHHS BIOpaIii Ha HU3bKUX
yacToTaX, a Ha BHCOKUX (Outbm 100 I'm ) iX edeKTUBHICTP 3MEHIIYETHCS 3a PaxyHOK
XBUJIBOBHUX BJIACTUBOCTEH TKAHHWH JIIOACHKOTO Tijla. 3aCO0M 1HIUBITYaIbHOTO 3aXUCTYy Bijl
IIKIIJTMBOTO BIUIMBY 3arajibHOi Ta JIOKAJbHOI BiOparlii (B3yTTs, pyKaBulll 1 T. 1H.) TOBHHHI
Bianosigatu BuMmoram ['OCT 12.4.024-76. «CCBT. OOyBb crnernuaabHas BUOPO3AIIUTHASN
ta ['OCT 12.4.002-74 «CCBT CpenctBa MHAMBUAYAJIBLHON 3alllUTBl PYK OT BHUOpaIuu.

OO6mue TeXHUYECKUE TPEOOBAHUS.

3aKJII0YEeHHA

OTprMaHHIO MPAKTUYHUX BMiHb 1I€HTU(IKYBaTH 1 OIIHIOBATH aKyCTH4YHI (paKTOpH
YMOB TIpalli MpHUCBsYEHa BiIMOBIIHA TabopaTopHa poOoTa 1 mpakTU4YHE 3aHATTS. Buxonsun
3 pe3yJbTaTIB OIIHKU MOTPIOHO y BUMAAKY HEOOXiTHOCTI 3aCTOCOBYBATH BHILE PO3IJISIHYTI
MIpH 3aXUCTy, Y TOMY WYHCJII OpraHi3alliHOTO XapakTepy, a TaK0X KOHTPOJIIOBATH
HasBHICTH 1 MPANe3aTHICTh TEXHIYHUX 3aco0iB, iX BUKOpHUCTaHHS nepcoHanoM. OcTaHHE
6e3mocepeIHbO BITHOCHTHCS IO KOMITETEHINI KEPIBHUKIB IEPBUHHOI JIAHKI, y SIKOCTI SKHX
MOKYTh OITMHUTHUCS BOJIOJIAP1 CTYMEHIO 0aKaiaBpa HaBeab Ha MEPBUHHOI MOCA/II.

BiamoBial Ha 3anUTaHHS.

PexomMennoBana jireparypa:

1. Oxopona mpaimi Ta uMBUIbHUHN 3axucT: [ligpydHuMK JUIs CTyZ., SIKI HaBYalOTbCA 3a
CHEIIAbHOCTSAMU Tally3edl 3HaHb «ABTOMaTH3alis Ta mnpuwianodynysanas» / O. T.
JleBuenko, O. I. ITomykapos, B. B. 3auapnuii, FO. O. [Tonykapos, O. B. 3emiiiHCbKa 3a pea.
O.T'. JleBuenka. — Kui: KIII im. Iropst Cikopcbkoro, 2018. —417 c.

2. OcHoBu oxoponu mpaui [Enexrponne Bumanus] : migpyunuk / K. H. Tkauyk, B. B.
3anapnuit, Jl. B. 3epkanos, O. L. [Tonykapos [Ta iH] ; HTYY «KIII im. Irops Cikopchkoroy.
— Enextponni TekcroBi mansi (1 daiin: 7,4 M6aiit). — KuiB : OcHoBa, 2015. — 456 c. —
Ha3ssa 3 expana. — Jloctyn : http://ela.kpi.ua/handle/123456789/18512
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JIEKIISA 6. Ouinka i 3axucT BiJ eJIeKTPOMArHiTHUX MOJiB Ta BUIPOMIHIOBAHb

MeTta: 03HAOMUTHCH 13 METOJAMH OIHKHU 1 CIIOCOOaMH 3aXHCTY BiJ HETaTUBHOTO
BIUTMBY €JIEKTPOMATHITHUX TIOJIB Ta BHUIIPOMIHIOBaHb PaJi04aCTOTHOTO Ta ONTHYHOTO
qiarra3oHiB.

HaBuajibHi NUTAHHSA | PO3PAXYHOK Yacy:

6.1. Jlxxepena, OI[iHKA Ta METOIU 3aXHUCTY BiJl €JIEKTPOMArHITHHUX TOJIB 1

133700101000y 1020000 12 0P 44 xB.
6.3. JIxepena, oliHKa Ta 3aX0/I1 3aXUCTY BiJ IHPPAUYEPBOHOTOOTO

1532001000 Y020 20) = 1 1 10 xB.

6.3. Jlxepena, OIliHKA Ta 3aX0]IU 3aXUCTY BiJl yIbTpadioneToBOro

15000101 V0051000 12 1 - (O 10 xB.

6.4. JIxxepena, olliHKa Ta 3aX0/IM 3aXUCTY BiJ JJA3€pPHOTO BUIIPOMIHIOBAHHSI. . ....... 23 xB.

SAKITHOUEHHST «...vveeueteentteetteetteeetteestte ettt eateebeeesateesateenbeeeabeeenaeeebeeenbeeesabeesaaeesmeeennaeennnean 2 XB.
Beryn

EnextpomaraiTHi BUNPOMIHIOBAHHS JIFOOMX Jiala3oHiB, SK 1 MOJs, IO TPH IIbOME
YTBOPIOIOTHCS, BiZHOCATBCS [0 €HepreTHYHuX (aKkTOpiB BIUIMBY Ha JIOMHMHY. X JpKepena
3aBXKIM TMPUCYTHI B yCIX cdepax MarepialbHOrO BHUPOOHUTCTBA, y TOMY YHCII Yy
MalIuHOOY/TyBaHHI.

VY nanoi nekii po3riasaaobcs 0COOTMBOCTI MOXOMKCHHS, MPUHIIUIHN 11eHTU(IKAITT
1 OIlIHKM, a TaKOX OCHOBHI HampsMKH 3a0e3nedyeHHs Oe3MeKH MPAIIOI0UUX Bij

€JIEKTPOMAarHiTHUX MOJIIB Ta BUTIPOMIHIOBAHb PAJ104YaCTOTHOIO Ta ONTUYHOTO J11alla30HIB.

6.1. /I:xepena, oninka Ta 3aX01M 3aXMCTY Bi/l €JIEKTPOMATHITHHMX I10JIiB

Enextpomarnitai nons (EMII) — ne ocobnuBa ¢dopma opranizamii martepii. Sk
BIIOMO, Hally IUIAHETYy B)XE€ MUIbSIPAM POKIB MPOHHU3YIOTh MOTOKU €JIEKTPOMAarHiTHUX
BUIIPOMIHIOBaHb — KOCMIYHOI'O, HaBKOJIO3€MHOTO Ta 3€MHOT0 MNOXO/KeHHs. JlOBKWHU
XBWJIb €JIEKTPOMArHiTHOTO CHEKTPY LIMX BUIIPOMIHIOBAaHb JIXKATh B Jl1alla30HI BiJl JECATUX
YaCTOK MIJIMETpa J0 THUCSY KUIOMETPIB, MPHU IbOMY KOXHA 3 JUISTHOK I[OT'0 HaJI3BUYAHHO

IIMPOKOTO CIIEKTPa TPAE CBOIO HEMIOBTOPHY POJTb.

Xapakmepucmuka 0xcepen WUMy4HO020 e1eKMpPOMAZHIMHO20 POoHY
Jlo HaiOuIbII MOTYXHUX WWITy4yHUX Jkepen EMII panpiodactoTHOro miamnasoHy, B

Mepiry 4epry, BITHOCSATHCS  TEJEBI31MHI CTaHINI Ta CTaHIll pPaJiOMOBICHHS, CUCTEMH
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KOCMIYHOTO Ta CTUIPHUKOBOTO 3B’S3KY, PaJloJIOKAIliiiHI Ta pajiopesieliHi CTaHIli 1 T. iH.
[HTEeHCUBHICTh  pAJIOBUIPOMIHIOBAHHS TaKUX WITYYHUX JOKEped 3HAXOJUThCS Y
Oe3nocepeHii 3aJIeKHOCTI BiJl TMOTY>KHOCTI T'€éHEepaTOpiB, YaCTKH €HEeprii mepenaHoi Ha
BUIPOMIHIOBAHHS, a TaKOX BiJl Koe(iIlieHTa CIPSMOBAaHOI Jii BUIPOMIHIOBAYIB 1 BiJICTaHI
JI0 BUIIPOMIHIOBaYiB. |HTCHCHUBHICTh aHTEHHUX TMOJIB MOXE 3MIHIOBAaTHCS (3aJIeKHO Bif
NepepaxoBaHUX YWHHHUKIB) Bl J0JIEM MIKPOBAaTT A0 JEKUIBKOX BaT Ha KBaJpaTHUM
CaHTUMETp, BIJl COTEHb MIKPOBOJbT JO COTEHb BOJBT Ha MeTp. Ha I1HTEHCUBHICTH
PaAlOBUIPOMIHIOBAHHS IITYYHHUX JKEPEN MalOTh TAKOXK BIUIUB 1 TaK 3BaHI «Iapa3UTUYHI»
BUIIPOMIHIOBAHHS anapaTypH, siki BU3HA4al0ThCs €PEKTUBHICTIO X eKpaHyBaHHSI.

XapakTepHOI PHUCOK IHOTO BHJY pPaAAIOBUIIPOMIHIOBAHHS, Ha BIAMIHY BiJ
MPUPOAHOrO, € BUCOKA KOTEPEHTHICTh — YacTOTHA 1 (a3oBa CTaOUIBbHICTh, IIO O3HAYae
TAaKOX BHCOKY KOHLIEHTpAIlll0 €Heprii B Ay>K€ BY3bKHX AUISHKAX CIEKTpYy (Hampukiai,
JECATKU TepiiB s TejerpadHoi, OAWHHUIN KUIOTEpI s paaioTeseoHHOI, OIWHUII
Merarepii Ajis paaioJIoKaIiiiHO1 anapaTypu TOIIO).

JlxepenaMu  €JIEKTPOCTATHYHOIO TMOJs Ta TMOCTIHHOIO MArHITHOTO TMOJsA €
pI3HOMaHITHE BUPOOHHUYE Ta TEXHOJOT1YHE OOJaAHAHHS, B TOMY YHCII €JIEKTPOMEPEXI Ta
€JIEKTPOJABUTYHU TOCTIMHOIO CTPyMY, MarHiTHI MPHUCTPOI Ta MaTepialid, BiA€O-TEpMiHAIU
€JIEKTPOHHO-00UHCITIOBAJILHUX MAIlIMH Ha €JIEKTPOHHO-IIPOMEHEBUX TPYOKax 1 T. 1H.

JxepenamMu  €IEKTPOMArHITHUX IOJIIB  MPOMMCIOBOI  4YacTOTH €  Oyab-sKe
eJIeKTPOOOTaTHAHHS Ta JIiHIT eleKTponepeaad, 0cooauBo BUCOKoBOIbTHI JIETL.

Mexanizmu B3aemoxii EMII i3 skuBuME opraHi3MamMu TeX ayXe PI3HOMAaHITHI 1
MNpOTIKAlOTh HAa BCIX PIBHAX: MOJIGKYJSIPHOMY, KIITHHHOMY, OpTaHi3MOBOMY i
nomysiiiHoMy. [lpu nboMy pO3pi3HAIOTH TEPMiUHY (TEIUIOBY) [if0 Ta MOPQOJIOTIYHI i
($yHKIIOHAIbHI 3MiHU.

BHyTpIiIIHROKIITUHHE 1 MDKKIITHHHE CEPEIOBHIINE MAOTh MUTOMHI €NEeKTPUYHUIN
omip, o nopiBHioe 100...300 Om:-cM, Ta BIAHOCHY AI€NEKTPUUYHY MPOHUKHICTD iy ~ 80.
OGonoHKH (MeMOpaHn) KIITHH MalOTh MUTOMHIl MOBEpXHEBHil omip g0 1-10 Om-cM?, ix
IHTOMA TTOBEPXHEBA €MHICTh cTaHoBUTH 0,1...3 Mrd/cm’.

ko Taky TKaHUHY MOMICTUTH B TOCTiMHE €NEeKTpUYHE IMOJe, TO BOHA B TiH 4H
IHIIHA Mipl MOJSPU3YETHCS, MPU LIBOMY 3aps/KCHI YacTKHW — 10HH, K1 3aBXKJIW HasBHI B
PIIKHX CepeoBUIAX TKAHWH, BHACIIJIOK CJIEKTPOJITHUYHOI JUCOIlaIii MOJeKyl OyIyTh
MepeMIIaTUcCs y370BX CHJIOBHX JIIHIHM MOJIsI B CTOPOHU TOJIIOCIB, SIKI MAlOTh MPOTUIICKHI IO
BIZTHOIIICHHIO 10 HUX 3apsaau. [1{o cTocyeThCs MIMONBHUX MOJIEKYJI, TO BOHU TEX MPUHAMYTh
BIIMOBIIHY opieHTaniio. Y 3MiHHUX EMII enekTpudHi BIACTUBOCTI XWUBHX TKaHUH
MEePEBAYKHO 3aJICKATh BiJl YaCTOTH LIMX IOJIB, MPUUOMY 31 3pOCTaHHSAM YacTOTH BOHHU BCE

OUTBIII BTPAYarOTh BIACTUBOCTI JIIETIEKTPUKIB 1 HAOYBAaIOTh BIACTUBOCTI MPOBIIHHKIB.
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IcnyBanns Btpat edeprii EMII Ha cTpyMu MpOBITHOCTI Ta 3MIIIECHHS B TKaHWHAX
OopraHizMy JIIOAUHU TIpH 11 onpoMineHH1 EMII nmpu3BoauTh 10 BUIIIEHHS TEILIA.

['mubuna nponukHeHHss EMII y 1m0 TKaHMH 3aleXWTh BiJl PE3UCTUBHHUX 1
JENEKTPUYHUX BJIIACTUBOCTEN TKAHUH Ta B YACTOTH.

Haii0inplr 4yTIMBHUMH CHUCTEMaMH OpraHiaMy JIIOIMHH € HEpPBOBa, IMYyHHA,
eHJOKpUHHA 1 cTtareBa. L1 cuctemu opraHizmy € kputuuyHuMH A0 BIuBy EMII 1 peakirii
IIUX CHUCTEM MOBUHHI 000B’SI3KOBO BPAaXOBYBATUCA MPH OLIIHIOBaHH1 pu3uKy BruinBy EMII.

[Ipu TpuBamit aii EMII ¢yHKIIOHaTbHI 3MIHM B Oprafi3Mi JIOAWHH MOXYTh
HPOSIBJIATUCS Y BUIJISIII TOJOBHOTO OOJ0, MOPYIIEHHS CHY, MiJBUIIEHOTO CTOMJICHHS,
JPATIBIMBOCTI, MITIUBOCTI, BUTIAJIHHS BOJIOCCS, OO0 B AUISHIIN CEPIs, 3HIKCHHS CTaTEBO1
MOTEHIII1 TOIIIO.

Cnig matu Ha yBasi, o 610¢i3uuHi Ta ¢izionoriudi MexaHizmu aii EMII B ymoBax
TPUBAJIOr0 OaraTOpIYHOrO BIUIMBY MalOTh TEHJIEHIII0 HAKONMUYYyBaTHCS B OpraHi3Mi
JoaMHA. B pesynbTari MOXIIMBUM  PO3BUTOK BIIJAIGHUX HACIHIJKIB, BKIIOYAIOYH
HE3BOPOTHI MPOLIECH B JISUVIBHOCTI IIEHTPAJIbHOI HEPBOBOI Ta CEPILIEBO-CYJIMHHOI CHCTEM,
pak KpoBi (JIEMKO3M), MyXJHMHU MO3KY, TOPMOHAJbHI 3axXxBOPIOBaHHS, TIMOTOHIS,
Opaaukapisi, 3aXBOPIOBAHHS MEYIHKHU TOLIO.

KinbKiCHO pU3UK 1ii €JeKTPOMAarHiTHOTO TMOJs Ha JIIOJAMHY MOXE OIIIHIOBATHCS
MMATOMOI €HEePTii, MO MOTJIMHAETLCS B OJUHUITIO Yacy Ha OJMHUINKO Macw Tina (W, BT/kr).
Tak, I OIIHKK PU3UKY il €IEKTPOMAarHiTHOTO TOJS Bia pamioTenedoHiB Ta TenedoHiB
CTUTPHHKOBOTO Ta CYNYTHHKOBOTO 3B’SI3Ky BH3Ha4alOTh mOTykHICTH EMII, 1o

MOTJIMHAETHCS HAa OJMH Kijorpam Mo3Ky — nmapametp SAR (Specific Absorbing Rate).

Hopmyeanns ma KonmpoJib e1eKmpoMazHimHUX noJie

HopmyBanus ~ EMII  3miiichioetscst  3rimno  ['OCT  12.1.006-84  CCBT
«OIEeKTPOMarHuTHBIE MO PaguoyacTtoT. JlomycTumble ypoBHH Ha paboduMx MecTax u
TpeOoBaHusa K npoBeneHUo KoHTposs»; JJCHIIl Ne239-96 «JlepxaBHi caHiTapHI HOpPMU 1
MpaBWja 3axXUCTy HACEJIEHHS B BIUIMBY €JEKTPOMArHiTHUX BHUIPOMIHIOBAHbY;
3minu A0 Jlep>kaBHUX CaHITapHUX HOPM 1 TPaBWJI 3aXUCTy HACENEHHS BiJl BIUIMBY
enekTpoMarHiTHuX BunpominioBanb (ICII 239-96), 3aTBepmxeni HakazoM MiHicTepcTBa
oxoponu 310poB’a Ykpainu 13.03.2017 Ne266; JJCHill Ned76-2002 (IACH 3.3.6.096-2002)
«Jlep>xaBHi caHITapHI HOPMHU Ta MpaBHUiIa MiJ Yac poOOTH 3 JPKepeIaMu €ICKTPOMAarHiTHUX
noniBy; ['OCT 12.1.002-84 «CCBT. Dnektpuyeckue MOis MPOMBIIUIEHHON YacTOTHI.
JlonmycTrMble YPOBHU HAaNPSPKEHHOCTH U TPeOOBAHUS K MPOBEACHUIO KOHTPOJIS Ha pabouux
mectax»; [OCT 12.1.045-84 «CCBT. Dnekrpocratnueckue nods. JJomycTuMble ypoBHU Ha
pabouux mectax W TpeOoBaHus K TpoBeneHuto koHTpoist»y; CH Nel757-77 «CanitapHo-

Tiri€HIYHI HOPMH JIOITYCTUMOT HAMPY>KEHOCT] €JIEKTPOCTATUIHOTO TIOJISD».
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BignmoBigHo g0 1mux gokyMmeHTiB HopMyBaHHS EMII 31iiicHIOETBCS HACTYyITHHUM
YUHOM:

® T[OCTIWHI €JIEKTPUYHI Ta MarHiTHI moJs, a Takox 3MiHHI EMII wactoTtoro 50 I't
(MpOMUCIIOBOI YacTOTH) HOPMYIOTHCSI 32 HAINPYKEHICTIO MarHiTHOrO H Ta eNeKTpu4Horo £
TI0J11B; OJIMHHUIICIO HATIPY>KEHOCTI MarHiTHOTO TOJIsI € aMIiep Ha MeTp (A/M), a €IeKTPUIHOTO
noJist — BoJIbT Ha MeTp (B/m);

® EJEKTPOMATHITHI MOJISI PaJioyacTOTHOro Jiana3oHy 3 yactoramu 1 kl'm — 300
MI'i HOpMYIOTbCS 3a IHTEHCHUBHICTIO (HANpy’>KEHICTIO eJeKTpuuHoi £ Ta marHitHOi H
CKJIQJIOBOI) Ta EHEPreTUYHMM HABAHTAXEHHSIM €JIEKTPUYHUX 1 MAarHiTHUX IIOJIiB 3
ypaxyBaHHSIM 4acy BIUIUBY (EHg, EHy); oquHULIEI0 HANIPYKEHOCTI €JIEKTPUYHOTO MOJIS €
B/mM, wmarnitHOro mosst — A/M, €HepreTMYyHe HaBaHTaXEHHsS — JT00YTOK KBajapara
Hanpyxerocti EMIT Ha wac iforo BIumBY, sike Mae posmipicts (B/mM)*rom — s
EJIEKTPHYHOTO 101t Ta (A/M)*TOJI — IS MATHITHOTO TOJIS;

® CJEKTPOMATHITHI MOJIS PaJiovacTOTHOTO AianazoHy 3 yacrotamu 300 MI't — 300
[T HOpMyIOTBCS 3a iHTEHCHBHICTIO (mIUTBHICTIO TOTOKY eHeprii — LIIIE) Ta eneprernunum
HaBaHTA)KEHHAM LIIIbHOCTI NOTOKY eHeprii (EHyyg); onununeto Bumiproanns IIIIE e Br/m®
(MoxxmuBi oxmuuIi MBT/cM?, MKkBT/cM®); eHepretndHe HaBaHTaxeHHsS — 100yTok LIIITE
Majal0yoro BUIPOMIHIOBAHHS HA Yac MOTO BIUIMBY MPOTATOM poOOYOi 3MIHU B TOJUHAX
(rox) i BupaxaeTses B Brrog/m® (MBT rom/em”, MkBT rom/cm?).

VY BUMAAKy IMIyJIBCHO-MOJYJHLOBAaHUX BHUIIPOMIHIOBAaHH HOPMOBAHHM IapaMETPOM,

10 XapakTepusye iHTeHCUuBHICTh BITUBY EMII, € cepenue 3nauenns II1E.

EMII npomucnoeoi uacmomu

3riIHO ICHYIOYHMX HOPM rpaHuyHo gonyctumuii pisers (I'IP) EMII npomucnoBoi
gacToTu (50 T'1) BU3HA4YaeThCsl TPAHUYHO JONMYCTUMHUMM 3HAYCHHSMHU HaIpY>KEHOCTEH
MOro eNeKTpUYHOI Ta MarHiTHOI CKJIaJIOBUX, TOOTO €JIEKTPUYHOTO Ta MAarHITHOTO TOJIIB, 1 1€
3HAUEHHS 3aJICKUTh BiJ] Yacy Aii [poro (hakTopa Ha OpPraHi3M JIIOJUHU MPOTITOM poOOYOro
nusi. [lepeOyBaHHS B €NEKTPUYHOMY MOJI1 MPOMUCIOBOT YaCTOTH HaMpyXeHICcTio 10 5 kB/M
BKITIOYHO JIOMYCKAETHCS MPOTITOM §-4aCOBOTO pOOOYOTO JIHS.

[Tpu piBHSAX HaANpPy>KEHOCT! €IEKTPUYHOIO MOl TPOMHUCIOBOI YyacToTH Bif 5 no 20
KB/M BKIIFOUHO JOITyCTHMHI Yac niepeOyBaHHS B HbOMY BH3HAYAETHCS 32 (POPMYIIOIO

Tp,=(50/E)-2, (6.1)
¢ Tyyp (rom) — nomycTuMuii yac nepeOyBaHHs B €IEKTPUYHOMY I0JI1 IIPOMHUCIIOBOI YaCTOTH

IpU 3a7aHOMY PIBHI HaIpPy>XEHOCT1 eJeKTpuyHOro moisa (E) B KOHTPOJIbOBaHIN 30HI; E
(xB/M) — HanpyKeHICTh €EKTPUYHOTO IOJISI IPOMHCIIOBOT YaCTOTH B KOHTPOJILOBAHIM 30HI.

JIisi MarHiTHOTO TOJISi MPOMUCIOBOI YAaCTOTH TPAHUYHO JOMYCTUMI PIBHI HOTO
HANPYKEHOCTI MPH MOCTIHHOMY BIUIMBI HE MOBHUHHI NepeBullyBatu 1,4 KA/M TpOTATOM

pob6ouoro aHs (8 rox).
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Yac mepeOyBaHHs JIIOAMHU B Mar”HiTHOMY TIOJII Hampy>kKeHicTio moHan 1,4 kA/m
periiaMeHTy€eThCs Tabnuiero 6.1.
Tabnuys 6.1

3anesxcnicms mpueanocmi nepedy8annsa JAOUHU 6 MAZHIMHOMY RO 810 11020 PiGHA

Yac nepedyBaHHA 1 2 3 4 5 6 7 8
HEPCOHAIY, TOA
Hamnpy»eHictb 6,0 4,9 4,0 3,2 2,5 2,0 1,6 1,4

MAarHiTHOT'O Mo, KA/M

MarnitHa iHaykiis, mTa | 7,5 6,13 5,0 4,0 3,13 2.5 2,0 1,75

EMII padiouacmommnozo dianazouy

3riIHO iCHYIOUHX HOpM TpaHu4yHO gomyctumuii piBeHsb (I'/[P) EMII y mianazosni
gactoT 1 kl'm — 300 MI'n BHU3HAYae€ThCAd TPAaHUYHO JONYCTUMHUMHU 3HAYEHHSIMU
HANpy»XEHOCTEe HOro eNeKTPUYHOI Ta MArHITHOI CKJIAJIOBUX, TOOTO €JNEeKTPUYHOro Ta
Mar”iTHOTO TOJIB, 1 Il 3HAYEHHs 3ajiekarh Big 4acy aii EMII Ha opranizm JroauHH
IPOTATrOM poOOYOro JAHS Ta FPAHUYHO JIOMYCTUMHUM €HEPTeTUYHUM HaBaHTAKEHHSIM.

3riIHO0 ICHYIOYMX HOpPM TrpaHuyHoO jaonyctumuii piBenb EMII pamgiogacToTHOTO
niamazony Ha vacrotax 300 MI'm — 300 I'Tn Bu3Ha4yaeTbcsi TPAHUYHO JIOIYCTUMUM
3HaYeHHSIM IMIIIBHOCTI moTOoKy eHeprii EMII, 3anexuts Big wacy aii mporo axkropa Ha
OpraHi3M JIOAUHHU TMPOTITOM PoOOYOro ITHS Ta TPAHUYHO JIOMYCTUMOTO E€HEPTreTUYHOTO
HAaBaHTAXXEHHS 1 BUBHAYAETHCS 32 (HOPMYJIO0

H—[HEFHZK'EHFHEUI/ T, (62)

ne IIIE,, (Bt/™m°, MBr/cM’, MKBT/cM®) — IpaHHYHO [ONYCTHMA BEIHYMHA MIUIHHOCTI
NOTOKY eHeprii; EHrrg:; — TPAaHUYHO JOIMYCTHUMa BETMYMHA €HEPreTUYHOTO HaBaHTaKEHHSI,
sIKa 3T1HO HOPM ckiagae 2 Bt rom/m> (200 MxBT 'FOI[/CMZ),' K — xoedirtieHT mociabaeHHs
OlosioriyHoi eeKTUBHOCTI, SKUH JOpiBHIOE: | — JuIsI BCIX BHMAJAKIB BIUIUBY, KpIM
OTIPOMIHEHb BiJl 00EPTOBUX 1 CKAHYIOUMX aHTECH.

- 2
B ycix Bumagkax makcumanbHe 3HadeHHs III1E,, ne noBuHHe mepesuiryBata 10 Bt/m

2
(1 MBt/em?).

CaHiTapHO-TITiIEHIYHUNA KOHTPOJIb Ta BUMipioBaHHs piBHIB EMII Ha poOouux Micisx
IPAIIOIOYUX MPOBOATHCS aTECTOBAHUMH aTeCTaIliiHOO KoMiciero MiHiCTepCcTBa OXOPOHH

310poB’sl YKpaiHu caHITapHUMHM JJaOOpaTOpIsIMU MIIPUEMCTB i OpraHizaiii.

3axoou ma 3acoou 3axucmy 6io Oii e1eKmpPoOMaAZHIMHUX NOJ1i6
3axuct nepcoHany Bif BBy EMII mocsraerbest MuIsIxoM MPOBEACHHS OpraHi3alliiHuX,

THKCHEPHO-TEXHIYHHX 3aXO0/I1B, a TAKOXK BUKOPUCTAHHSIM 3aC001B 1H/IMBI Ty ATbHOTO 3aXHCTY .
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Jlo opraHizamiiHUX 3axO01B BITHOCITHCS: BUOIp pallioHAJIBHUX PEKUMIB POOOTH
YCTaHOBOK, 0OMEKEHHS MiCIIA 1 Yacy rnepeOyBaHHs MepCOHATY B 30HI OMIPOMIHEHHS 1 T. 1H.

[HKeHepHO-TeXHIYHI 3aX0JU BKIIOYAIOTh pallioHAJIbHE PO3MIIIEHHS yCTAaTKyBaHHS,
BUKOPUCTAHHS 3aC001B, 1110 0OMEXYIOTh TPOHUKHEHHS €JIEKTPOMArHiTHOT eHeprii Ha poOoui
MICIIsSl IEpCOHANy (TIOTJIMHAKOU1 MaTepialid, EKpaHyBaHHS 1 T. 1H).

Jlo ocHOBHMX 3ax0iB 11070 3axucTy Big EMII BigHOCATBCS: 3aXHUCT 4acoM, 3aXUCT
BIICTAHHIO,  €KpaHyBaHHsA JDKEpel  BUIIPOMIHIOBAHHS, 3MEHILIEHHS  MOTYKHOCTI
BUIIPOMIHIOBAHHS B CaMOMY J[KepeJjil BUIIPOMIHIOBAHHS, BUALICHHS 30H BUIIPOMIHIOBAHHS,
€KpaHyBaHHS POOOYHX MICIlb, 3aCTOCYBaHHS 3aC001B 1HIMBITyaJIbHOTO 3aXHCTY.

3axucT YacoMm mepeadadae oOMEKEeHHs Jacy rnepeOyBaHHs JIOJUHA B poOOUii 30HI1 1
3aCTOCOBY€ThCSI  JIMIIE TOJI, KOJIM HEMAa€ MOXJIUBOCTI 3HU3UTH IHTEHCUBHICTH
BUIIPOMIHIOBAHHS JI0 JIOITYCTUMUX 3HAYCHb.

3axyCT BiJICTAHHIO 3aCTOCOBYETHCS JIMIIE B TOMY BHUIAJKy, KOJM HEMa IHIIOI
MOAJIMBOCTI mocnabutu Aito EMII iHmmMu 3axonaMu, B TOMY YHCII 1 3aXHCTOM 4acom. Y
UbOMY BHIAJKy 30UIBLIYIOTH BijcTaHl MK BunpomiHioBademM EMII 1 mnepconanom.
Homyctuma Biactanb a0 kepena EMII, mo 3abe3nedye rpaHMYHO JOMYCTHUMI 3HAYCHHS
IHTEHCUBHOCTI ~ BUIIPOMIHIOBaHHSI OOOB’SI3KOBO  MEPEBIPSIETHCA  €KCIIEPUMEHTAIbHUMU
BUMIptoBaHHAMHU piBHIB EMII Ha poOounx miciisix.

3MEHIIEHHS MOTYXHOCTI BHUIPOMIHIOBAHHS B CaMOMY JUKEpENl BHUIIPOMIHIOBAHHS
MOBMHHO, TEpII 3a BCe, OyTH peaTi30BaHO IIITXOM OOMEXKEHHS iX MOTYKHOCTEH
3HAYEHHSMHU, HEOOXITHUMH Ui BUKOHAHHS iMH CBOiX (QyHKMiH. g mporo Takox
3aCTOCOBYIOTBCSI CHEIialbHI MPHUCTPOI: MOTJIMHAYl MOTY>KHOCTI, aTeHIaTopu, OpOH30BI
MPOKJIAJIKA MK (DITAHIIMU XBUJICBOIIB 1 T. 1H.

Jlnst KoKHOT ycTaHOBKM, 10 Bumpominioe EMII Bume rpaHudHO IOIMYyCTHMEX
3HAYCHb, IIOBUHHI BUIUIATHCS 30HU, B SKAX IHTEHCHUBHICTh BHUIIPOMIHIOBAHHS €
HeOe3MeyHow JuIsi JoauHu. ['paHuni Takux 30H, Jae iHTeHcuBHiCTE EMIT moxe
MEPEBUIIYBATHA TPAHUYHO JIOMYCTHMI PiBHI, BHU3HAYAIOTh €KCIIEPUMEHTAIBHO I KOKHOTO
KOHKPETHOTO BHUMAJKy PO3MIIIEHHS YCTAHOBKM 4YM amapaTypH IMij dYac iX poOOTH Ha
MaKCUMaJIbHy TOTYXKHICTh BuUIpoMiHoBaHHSA. Kpim Toro, y BigmoBigHocti 3 ['OCT
12.4.026-76 Hebe3neuHi 30HM BUIIPOMiHIOBaHHS 13 iHTeHCUBHICTIO EMII Oinbiie rpaHuyHO
JIOITyCTUMUX PIBHIB OTOPOJIKYIOTHCS 1 BCTAHOBIIOIOTHCS TONIEPEKYIOU]l 3HAKH 3 HAIUCOM:
«He 3axomutn, Hebe3neuno!». Takoxk, y pa3i HEOOXITHOCTI, IIi 30HM MOXHA JI0JIaTKOBO
MO3HAYaTH MO TPAHUILIX IIUPOKUMHU YEPBOHUMH JIHIIMHM Ha TMiAJI031 MPHUMILICHHS YU
TEPUTOPIH, a TAKOXK 3aCTOCOBYBATH MOIEPEKyBaJIbHy curHaiizanito BinnosinHo g0 [OCT
12.1.006-84.

Jns 3meHmeHHs onpomineHHs mepconanry EMII Bimnosimno ao Bumor JCHIll
Ne476-2002 30nu BumpomintoBanHs EMII posramoBanux mopyd yCTaHOBOK HE TOBHMHHI

nepekpuBaTUcs abo 11 yCTaHOBKH IMOBUHHI MTPAIIOBATH Ha BUMPOMIHIOBAHHS B PI3HUH 4ac.
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ExpanyBaHHs  joKkepesl  BHUIPOMIHIOBaHHS ~ 3aCTOCOBYIOTh  JIJISi  3HMIKEHHS
iaTeHcuBHOCTI EMII Ha pobGoumx Micigx. HeoOxigHO MIAKPECTUTH, M0 3aXHCT
EKpaHyBaHHSIM Ba)XXa€ThCsl OCHOBHUM Ta HAOUIbII €(pEKTUBHUM METOIOM 3aXHUCTY.

Expanu noauisroTe Ha BiIOMBarOYi 1 MOTJIMHAIOYl. be3yMOBHO, 1110 TaKWK PO3MOIIN €
JIOCUTh YMOBHHUH, TOMYy 110 OyAb-SKHI €KpaH y OLIbIIN abo MeHIIH Mipi 1 BigOuBae i
NOTJIMHAE TAJal0dy Ha HbOIO €JIEKTPOMArHiTHy XBWIIO. [1OTy>KHICTH Majar4doi Ha eKpaH
enektpoMariTHoi xBuii (ILIIE,;) noninseTscss Ha MOTYXHICTh BIIOMTOI BiJl €KpaHa XBHJII
(IIIIE;,), moTyxHicTh XBWJIl HoruHeHoi y ToBi ekpaHa (ILIIE,.;) 1 moTy>HicTh XBuUIi,
o0 TpoHIIa Kpi3hb €KpaH HIIIE,,. B 3aJIEKHOCTI BIJ TOrO, SKa YacTKa I1aJgardoi
notykHocti EMII mepeBakae, BigOuTa abo TNOTJIMHYTa, €KpaH BIIHOCATH JO THILY
B1IOMBAOYMX a00 MOTJIMHAIOYNX.

[Tornunanus EMII B ekpaHi 30UIbIIY€THCS 31 3pOCTaHHIM YaCTOTH IOJI, TOBIIUHH,
MarHiTHOi HPOHUKHOCTI 1 MPOBIAHOCTI Marepialdy €KpaHy, a BIJOUTTS B OCHOBHOMY
BU3HAYAETHCS HEBIAMOBIIHICTIO XBHJIBOBUX XAPAKTEPHUCTHK IMOBITPS 1 MaTepiady €KpaHy.
Came Tomy B110MBar04l €KpaHu, SIK IPaBUIIO, 1 BUTOTOBJISIOTHCA 3 METAJIIB.

3a KOHCTPYKTUBHUM BUKOHAHHSIM B1OMBarO4l €KpaHU MOJUISIIOTHCSA HA CYIUIbHI Ta
CITYaCTI.

CyuuibHI €KpaHu BUTOTOBJISIFOTHCS 3 JIMCTIB Mifl, aTIOMIHIIO Ta JESIKUX MapOK CTall.
3 MEeTOI0 MiIBUILEHHS MPOBIIHOCTI €KpaHy, a OT)KE, HACKPI3HOTO 3racaHHs, eKpaHu 3 OOKY
BUIIPOMiHIOBaYa TOKPUBAIOTH IMapoMm cpibna. Micue BCTaHOBIEHHS 1 ¢opma eKpaHy
BU3HAYAIOTHCSI B3AEMHHUM PO3TANTyBaHHSIM BUIPOMIHIOIOUMX €JIEMEHTIB (aHTEH) 1 poOOUmX
MICIIb Ta OPIEHTAITIEIO 1X JliarpaM CIPSIMOBAHOCTI.

3acobamu iHguBiAyanpbHOTO 3axucTy (313) cimig KopucTyBaTHCS y TUX BHUIAJAKaX,
KOJIM 3aCTOCYBaHHS 1HIINX crioco0iB 3amobirands BmuBy EMB nHemoxmuse. B sxocti 313
3aCTOCOBYIOTh Pai03aXUCHHUMA OJAT Ta OKYJSApHU. Y SKOCTI Marepiany Ajis pagio3axuCHOTO
OJIITY 3aCTOCOBYETHCS CIIEIliallbHa PaliOTEeXHIYHA TKAHWHA, 10 TO0Yy/T0BaHa 3a MPUHITUTIOM
CITYACTOTrO €KpaHy 1 mpeCTaBisie CO000 OABOBHSAHY TKAaHHHY 3 MIKPOAPOTOM. B cTpykTypi
TaKol TKAHWHU TOHKWUW MITHUHN IPIT CKpydYeHUH 3 0aBOBHSHMMH HUTKAMH, SIKI 3aXHUIIAIOTh
HOT0 BiJ 30BHIIIHIX BIUIMBIB 1 OgHOYAcHO € 13osamicro. ITocnadbimennss EMII moist miero

TKaHUHOIO B aiara3oHi yactotr 600-10000 MI'y cranoButs Bix 40 1o 20 ab.

6.2. /I:kepesia, olliHKa Ta 3aX0AU 3aXUCTY BiJ iHppadyepBOHOTr0 BUNPOMiHIOBAHHS

[adpavyepBone (IU) BUNpPOMIHIOBAaHHS HAJIEKHUTH A0 BHUIPOMIHIOBAHb OITHYHOTO
miamazoHy. Moro mkepenom € Tijga Temrmeparypa sIKkux Buile adcomtoTHoro Hyss. Harpirti
TiTa BIAJAIOTh CBOE TEIUIO MEHII HArpiTUM TphOMa CIIOCO0AMH: TEIUIOMPOBIIHICTIO,

TETUIOBUIIPOMIHIOBaHHSM Ta KOHBeKIi€0. biuspko 60% Temuia, 1Mo BTpavyaeThCcsl HArpiTHM
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TIJIOM, TPUXOAUTHCA CaM€ Ha 4YacTKy TeIJIOBOro BumpoMiHioBaHHS. JDxepena Y
BUIPOMIHIOBAHHS MOUISIOTHCS HAa IPUPOIHI (MPUPOJIHA pajdiallis COHIS, He0a) Ta IITY4HI
— Oynb-sIKI TOBEPXHI TEXHOJIOTIYHOTO OOJagHAHHS, KOHCTPYKIIH OyiBii, MaTepialis,
TeMIlepaTypa SKUX BUILA MOPIBHSHO 3 MOBEPXHIMHU, 110 OMPOMIHIOIOTHCS. It Tr0aMHM 11e
MOBEPXHI 3 TeMIepaTyporo ° > 36-37°C.

3a ¢iuuHo mnpupoacr I[Y BumpomiHOBaHHS MpeACTaBisie CcOO0K MOTIK
MaTepialbHUX YacTOK, SKUM IpPUTaMaHHI SK KBaHTOBI, TaK 1 XBWJIbOBI BiactuBocti. [Y
BUIIPOMIHIOBAHHS OXOIUTIOE UISTHKY CHEKTpa 3 JoBxuHOI0 XBuii 0,76...540 mxm. Enepris
KBaHTIB J&XHUTh Y Mexkax 0,0125... 1,25 eB.

3a 3akoHoM Ctedana-bonbimaHa iHTErpajibHa MIIIBHICTh MOTOKY BHIIPOMIHIOBAHHS
(B1/M?) aBGCONIOTHO YOPHOTO Tila MPONOPIiifHA YETBEPTOMY CTYICHIO HOTO aGCOIIOTHOL

TeMIepaTypH
g = C.(T/100)’, (6.3)

ne C, —crana Credana-Bonsumana( 5,67 Br/m2); T'— aGcomoTHa Temrieparypa Tina, K.

[IimpHICTD MOTOKY BUIIPOMIHIOBAaHHS ¢, Ha BIJICTaHI 7 BiJ TEIUIOBOTO JiXKepena
00epHEeHO MPOoMOopIIiiiHa KBaApaTy BiJCTaHi

g:=q1/ > =(0,91S8(T/100)* — (T»/100)*)/#?, (6.4)
e ¢; — WUIUIBHICTh TIOTOKY BHIIPOMIHIOBAHHS Ha BIJACTaHI OJWHUIN JIOBXUHHU BiJ
BUIIPOMIHIOBAYA; » — BIJICTaHb Bij JKEpesia BUMIHIOBaHHS JI0 ONMPOMIHIOBAHOTO 00’€KTa; S
— 1wionia BunpomiHioouoi nosepxHi; 77 (K) — reMnepaTypa BUIIPOMIHIOIOYOI TOBEpXHIi; 75
(K) — TemmniepaTypa cripuitMarouoi TOBEPXHI.

Ha mpaktuiii BUNpOMIHIOBAaHHSA € IHTETpaJbHUM, TOMY IO TiTa BHIPOMIHIOIOTH
OJIHOYACHO Pi3HI IOBXKUHU XBWIb. OIHAK, MAKCUMYM BHUIIPOMIHIOBAHHSI 3aBXK/IU B1JIMOBIA€E
XBWJISIM BU3HAYEHOI JOBXKUHU. B Mipy 30UIbIlIEHHS TeMIlepaTypH Tila JTOBXKHHA XBUIII
3MEHIIyeThCsl. MK Temmeparypolo 7 Ta JOBXHHOK XBWII A  BUKOHYETHCS
criBBigHOIIEHHS Bina

AT =b, (6.5)
ne b =0,002898 m-rpan.

Ha oprani3m [ BunpomiHIOBaHHS IEPEBAXKHO CIIpaBIisie TEIIOBUI BIuB. Edekr aii
[4 BumpomiHIOBaHHS 3aJIeKUTh BiJl JIOBXWUHU XBWJ, MO0 OOYMOBIIOE TIUOWHY WHOTO
MPOHUKHEHHS. Y 3B 53Ky 3 IIUM Jiana3oH [Y BUNIPOMiIHIOBaHb PO3JAUICHO HA TPHU JIJISHKUA —
A (4 =0,76-1,5 mxm), B (4 = 1,5-3,0 mxm) 1 C (4 > 3 mxm). [lepma ginsgaka (A) mae
BEJIMKY NPOHHUKHICTh Yepe3 HIKIpY 1 MO3HA4Ya€ThCs SK KOpoTKoxBHiboBa. imsauku B 1 C
BIIHOCSITh JI0 JOBTOXBWJIHOBUX. J[OBroxBminoBi [Y BUTIPOMIHIOBAHHS TMOTJIMHAIOTHCS B
emiiepMici mKipu, a KOPOTKOXBUIIBOBI — B IIapax ACPMHU 1 MiAIIKIPHINA KUPOBiH KIITKOBHHI.
Hist [4 BunpomiHIOBaHb NMPU MOTJIMHAHHI 1X Y PI3HUX MIapax MIKIPU 3BOJAUTHCS MEPEBAKHO

no ii HarpiBaHHs. [Ipu bOMy aKTUBI3Y€ThCS OOMIH PEYOBHH, 30UTBIIYETHCS BMICT HATPIIO
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Ta ¢Gochopy B KpOBi, 3MEHIIYETHCA YHCIO JeHKouuTiB. [Y BUNPOMIHIOBAHHS BILIMBAE
TaKoXX Ha (PYHKIIOHAJIBHUN CTaH LIEHTPAJbHOI HEPBOBOI CHCTEMHM, IPU3BOJIUTH J0 3MIH y
CEepIIEBO-CYIMHHIN CHUCTEMI, YacTilllae MyJabC 1 AUXAHHS, MIIBUILYETHCA TeMIeparypa Tijia,
NOCHIIIOETbCA MOTOBUIIIEHHS. [Y BUNPOMIHIOBaHHS MalOTh HETaTHBHY [0 Ha CIU30BY
000JIOHKY OYeii, KPUIITAIHUK 1 MOKYTh MIPU3BECTHU JI0 MATOJOTIYHUX 3MiH B OpraHax 30py —
MOMYTHIHHSI POTIBKM Ta KpUIITAJIMKA, KOH IOHKTUBITY, OMIKY CITKIBKM. HalOimbm TsOKKi
YpaKEHHSI 3yMOBIIOIOTBCA KOPOTKOXBWIbOBMMH [Y  BumpomiHiOBaHHAMH. Y  pasi
IHTEHCUBHOTO BIUIMBY IIUX BHUIPOMIHIOBAHb Ha HEMOKPHUTY TOJIOBY MOXE CTAaTHCS TaK
3BaHUI TETUIOBUH yap, TOJOBHUI O1J1b, 3aIIaMOPOUYEHHS, TOYACTIIIAHHS MYJIbCY 1 TUXAHHS,
HEMPUTOMHICTh, TOPYIICHHS KOOPAMHAIII PyXiB, YPOKEHHS MO3KOBUX TKAaHHH aX 0

MEHIHTITY ¥ eHIedaliTy.

Hopmyesanna ma konmpoas 19 eunpomintoeanns

IaTencuBHIcTh [Y BUIpOMiHIOBaHHS HEOOXITHO BUMIPIOBATH HA POOOUYUX MICIIX YU
y poOouiii 30H1 MOOIM3Yy JKepena BurnpomiHoBaHHA. HopmyBanus Y BuUmpomiHIOBaHb
3miicHIOEThCsT  3riHO  caHiTapuux Hopm JICH 3.3.6.042-99 1 T'OCT 12.1.005-88
HopmyBanus Y BunpomiHIOBaHHS 3A1MCHIOETBCS Y TPhOX XapaKTepHUX AUITHKaX A, B,
ta C (nianazon 760 M — 540 Mxm):

e juisiHka A (moBxkuHa XxBuii Bix 760 HM 10 1500 HM);

o jnursaka B (momxxuna xBuii Big 1500 am 1o 3000 HM);

e nminsaka C (moBxkwHa XxBuii Oibmre 3000 HM).

TeruoBe BUMPOMIHIOBAHHS 3i IIUTBHICTIO IOTOKY BUMpOMiHOBaHH 560-1050 Br/M” €
TI€I0 TPAHUYHOIO MEXKEI0, SIKY I11€ MOXKEe BUTPHUMATH JIIO/IMHA.

BumipioBaHHsI TYCTMHH TOTOKY BHIIPOMIHIOBAaHHS Ha poOOYOMY MICIi BUKOHYIOTh
akTuHOMeTpoM. Jlyis BU3HAYEHHA CHEKTpajibHOI 1HTeHCHMBHOCTI [Y BHUIIPOMiHIOBAaHb

3acTocoBYyIOThH criekTpomerpu (IYC-10).

3axucm 6i0 I'4 eunpomintoeannsn

OcHoBHI cniocoOu 3axucty Biag [Y BUNpOMiHIOBaHBb Taki: 3aXUCT YacOM, 3aXHCT
BIJICTAHHIO, YCYHEHHS JDKepella TeIJIOBUIIIEHb, TeIJIOI30/AIlIsS, eKpaHyBaHHA 1
OXOJIOJKCHHS TapsSYiX TTOBEPXOHb, BUKOPUCTAHHS 3aC00iB 1HAMBITyaIbHOTO 3aXHUCTY.

[Tepuri Tpu crmocoOM OYEBHIHI 1 BUIUIMBAIOTH 3 PaHIIIE HABEICHUX 3aJISKHOCTEH Ta
TabnumaHOi 3anexHocTi ¢ = f(f). Ilo cToCyeThCs 1HIIUX CIOCOOIB, PO3TIASHEMO iX OlIBII
JTOKJIaHIIIIE.

Terutoizosiisi Ta eKpaHyBaHHS € HaleEKTUBHIIIMMU Ta HAHOUIbII €KOHOMIYHUMU
3ax0/IaMH 11010 3MEHIICHHS piBHIB [U BUIpoMiHIOBaHHS, 3aM100ITaHHS OIIKIB, CKOPOUYCHHS

BUTpAT I1ajinBa.
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3riIHO J1OYMX CAaHITAPHUX HOPM TEMIIEpaTypa HarpiTUX MOBEPXOHb YCTATKyBaHHS
Ta OrOpOJIKEHb HE TTOBUHHA nepeBulyBaTt 45 °C.

Bubip Temino3axucHuUX 3aco0iB 0OOyMOBIIOETHCS 1HTEHCHUBHICTIO Ta CIICKTPaJIbHUM
CKJIaZIOM BHIIPOMIHIOBAHHS, a TaKOXX yMOBaMH TexXHosoriuHoro mpouecy. Cepea HHX
HalyacTile 3aCTOCOBYIOTh MPO30pP1 Ta HAIIBIPO30Pl EKPaHH.

Temnno3axucHI eKpaHU MOBHHHI 3a0e3MeuyBaTH HOPMOBAaHI BEIMUYMHU OMPOMIHEHHS
NpaliBHUKIB; OyTH 3pyYHHMH B €KCIUIyaTallli; He YCKJIQJHIOBATH OIJIAJ, YUIICHHS Ta
3MalllyBaHHS arperariB; rapaHTyBaTH Oe3mnedyHy poOOoTy 3 HuM; OyTH MIIHHMH Ta
HaJIMHUMU; 3pyYHUMH 11070 BUTOTOBJICHHS Ta MOHTAXKY; MaTH JOCTaTHHO TPUBAIIUI CTPOK
eKCIUTyaTallii; B MpoIieci eKCIuIyararlii 30epiraTi CBO1 TEII03aXUCHI SKOCTI.

JUist 3HWKEHHST 1HTEHCHBHOCTI BUIIPOMIHIOBaHb BiJl 30BHIIIHIX TOBEPXOHb
3aCTOCOBY€ETbCA BOJSIHE OXOJIO/DKEHHS. Y paszl HEMOXKJIMBOCTI 3a0€3MeYUTH TEXHIYHUMU
3aco0amMu  JIOMYCTHMI TITl€HIYHI HOPMATUBU ONPOMIHEHHS Ha pPOOOYMX  MICIIX
BUKOPUCTOBYIOThCA 313 — cnienoasr, creus3yTTs, 313 1y 3aXUCTy TojI0BU, OYei, 00IudYsl,
PYK.

B 3anexHocTi Big npu3HaueHHs nependavyaroThest HacTymHi1 313:

e JUIsl 3aXMCTy pPYK Bl OIIKIB — Bayeru, pyKaBHIll CYKOHHI, Ope3eHTOBl1 Ta

KOMOIHOBaH1 3 HaIOJIOHHUKAMH 31 IIKIPH;

e JUIsl 3aXUCTYy TOJIOBM BiJl TEIUIOBHX OIMPOMIHEHb, ICKOp Ta OpH30K MeTary
MOBCTSHMI KamlelioX, 3aXMCHA Kacka 3 IIJIIIOJJOMHHKOM, KAacKM TEKCTOJITOBI abo 3
noJiikapooHary;

e Uil 3aXHUCTy O4Yel Ta oO0nuYyYsi — TEIUIO3aXUCHUN IIUTOK CcTajieBapa 3
MpUJIaJHAaHUMHU 10 HBOTO 3aXMCHUMHU OKYJISpaMH 31 CBITIO(UIBTpaMU, MAacCKU 3aXUCHI 3

MIPO30PUM E€KPAHOM, OKYJISIPH 3aXUCHI KO3UPKOBI 31 CBITIOPIIBTPAMH.

6.3. /l’xepesia, OLiHKA Ta 32aX0AH 3aXHCTY BiJl yJIbTPadiosieToBOro BUNPOMIHIOBAHHS

VYabrpadionerore (Y®P) BUMPOMIHIOBAHHS TaKOX HAJEKUTh JI0 EJIEKTPOMATHITHUX
BUIPOMIHIOBaHb ONTHYHOTO Jiama3oHy. YacrotHuit cnekrp Y@ BUIPOMiIHIOBaHHS
pO3TAalllOBaHWH ~ MDK ~ CBIJIOBMM  BHAMMHM  Ta  1OHIBYIOUMM  (PEHTTCHIBCHKHM)
BUNpOMiHIOBaHHAMU. [JloBxkuHa xBwiii Y@ BHUIIpoMiHIOBaHHS JexuTh B Mexax 400-10 M, a
eHepris kBaHTa 3,56-123 eB. 3a crmocoboMm renepaiiii Y® BUMPOMIHIOBAHHS BiTHOCATHCS JI0
TEIJIOBUX  BUIPOMIHIOBaHb, OCKUIBKM  OyJb-fiK€ TUIO mouMHae TeHepyBatu YO
BUIIPOMIHIOBaHHA Tpu Temneparypi Bume 1900 °C, a 3a gieto Ha peyoBuHH — YO
BUIPOMIHIOBAHHSI HAOIMKAEThCS JI0 il 10HI3yr0U0i pajiallii, Xo4a Mpu [[bOMY OJTHOYACHO Ma€e
MICIIE TaKOX 1 TETUTOBUH e(DEeKT.

[aTencuBHicTh Y@ BUNPOMIHIOBAHHS 1 WOTO CHEKTPAJIbHHUM CKJIaJ Ha PoOOYOMY

MICIIi, B MEPILy Yepry, 3aJeKUTh BiJl TEMIEpaTypu JpKepeiaa BUIPOMIHIOBAHHS, a TaKOX BiJ
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HASBHOCTI ra3iB (030HY), WY 1 BIJICTaHI BiJ poOOYOTo MICIIS JI0 JKeperna BUITPOMIHIOBAHHSI.
[lun, ra3, AWM I1HTEHCHMBHO TOTJIMHAIOTE Y@ BUNPOMIHIOBAHHS 1 3MIHIOIOTH HOTO
CIIEKTpaJIbHUM CKiaj. Tak, MOBITPS MPaKTUYHO HE mpo3ope it YD BUIPOMIHIOBAHHSA 3
JTOBXKUHOIO XBUJI1 A < 185 HM 4depe3 MOro MOTJIMHAHHS KUCHEM. Y 3B’s3Ky 3 TUM, 110 YO
BUIIPOMIHIOBAHHS IHTEHCUBHO PO3CIIOETHCS 1 MOTJIMHAETHCS B 3aMUJICHOMY CEpEeIOBUIIL U Yy
ra3ax, po3paxyBaru piBHi Y@ BUIIPOMIHIOBaHHS HAa BU3HA4YEHIM BiJCTaHI BiJ HOro axepena
oy’)Ke CKIagHo. Sk mpaBwiio, y BUPOOHMYMX YMOBAX BHUKOPUCTOBYETHCA —JIUIIE
eKCIIepUMEHTAJIbHE BUMIPIOBaHHS piBHIB Y P BUIIPOMIHIOBAHHS.

Y@ BUNPOMIHIOBAHHS Ma€ MicCLE IiJl 4yac PoOOTH €JIEKTPOBAKYyMHHUX MPHUCTPOIB,
PTYTHUX BUIPSMIISIUIB, €KCIUIyaTallli ONTUYHUX KAHTOBHX TI€HEpaTopiB, IMiJl Yac
00CIyroByBaHHS pTyTHO-KBapILIOBUX JIaMII, IiJ] 4ac 3BaPIOBAIILHUX POOIT TOLIO.

HasBHicTp y moBiTpi po60o4oi 300K YD BUIIPOMIHIOBAHHS BUKJIMKAE 3MIHH B CKJIAJ1
BUpOOHMYOi aTMochepr. YTBOPIOIOTHCS O30H, OKCHAM a30Ty, MEPEKUC BOJHIO, TaKOX
BiIOyBa€eThcs 10OHI3amisg MOBITpsA. XimiuHa W 1oHI3yroua it Y® BUIIPOMIHIOBaHHS
00yMOBJIIOE TaKOX YTBOPEHHS B aTMOC(epi BUPOOHNUMX MPUMIIIEHB SAep KOHIEHCAIlii, 10
MPU3BOJIUTH 10 BUHUKHEHHS TYMaHIB, $IKI PO3CIIOIOTH CBITJIO Ta 3HWXKYIOTH PIBEHb
OCBITIIEHOCTI pOOOYHX MiCIIb.

Y® BunpomiHIOBaHHS Ma€ HHU3bKY TNPOHHMKAIOYY 3JaTHICTb 1  BIUIMBAE
6e3nocepeIHbO TUTBKK Ha BepXHi mapu Oionoriynoi Tkanuau. [ist YO BunpomiHOBaHHS Ha
HIKIpY JIOMHNA BUKJIMKAE TIOSBY JAEPMATHUTIB, €K3eM, HaOpsKIocTel Tomo. CTyIiHb ypaXeHHS
mKipu Y@ BUIPOMIHIOBaHHSM 3aJIeKHUTh Bl KUTBKOCTI moriMHeHoi eHeprii. Tlpu moBxuHi
xBuwl A< 290 HM Y® BUIPOMIHIOBAaHHS Maif’ke IJIKOM MOIJIMHAEThCS BEPXHIMU IIapamMu
mKipy. bimbm raubokux TkaHuH aocsrae jume 10% eneprii Y@ BUNPOMIHIOBaHHS 3
noBxuHO0 XBUIl 290-320 um 1 10 50% nipu 4 = 320-380 HM.

bionoriyna ais nmoBropHux Y® ONpOMiHEHb 3HAYHO BIJIPI3HAETHCA BiJ €(EKTIB
OJIHOKpPATHOI €KCHO3WIlil, TOOTO Mae KyMyJsSTUBHUN Xxapaktep. Buinomy Brums YO
BUIIPOMIHIOBAHHS Ha OpPraHi3M JIIOJUHU MOKE MPOSBIATUCA 1 K TOOpOUYMHHE (TOHI3YyIOUE,
3acMarHe, BiTaMiHI3yloue, aHTHpaxiTHE), 1 SK LIKIJJIMBE (EpUTEMHE, KaHUEPOreHHE) B
3JIEKHOCTI BiJI CTIEKTpa 1 103U BUIIPOMIHIOBAHHS.

Bracnigok obmexxkeHoi NmpoHHKaioyoi 37aTHOCTI Y® BUIPOMIHIOBAHHS IEPBUHHI
e(eKTH OMpPOMIHEHHS IHAYKYIOThCSl HacamIiepes] y WIKIPHUX MOKpUBAaX 1 OpraHax 30py.
Came opranu 30py, BHACIHIJIOK CBOIX (POKYCYIOUMX BIIACTUBOCTEH, OCOOJIMBO ITiIIAIOTHCS
BIUTMBY HIKiMBO1 111 Y@ BUMTPOMIHIOBAHHSI.

VYV Bumagky Y@ omnpomiHeHHs A0BkHHOIO XBWial 280-303 HM icHye HaiiOuiblIa
WMOBIPHICTh YTBOPEHHSI PAaKOBUX MyXJuWH. Y® BUIPOMIHIOBAaHHS TaKOX BIUIMBAE Ha
LIEHTPAJIbHY HEPBOBY CHUCTEMY JIIOJIMHU, B PE3yJbTaTl MalOTh MICIE TaKl CHUMIITOMH SIK

TOJIOBHUM OUTb, MIABUILEHHS TEMIIEPATYPH, CTOMIIEHICTh, HEPBOBI OPYILIECHHS.
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Hopmyeanna ma konmpons Y@ eunpominioeanns

HopmyBanusa Y ® BunpomMiHioBaHHS 311HCHIOEThC, 3Ti1HO CH 4557-88.

BpaxoByrouu Toi (akT, M0 PO3MOBCIOKEHHS B MOBITpI Y@ BUMPOMIHIOBAHHS B
niama3oHi AOBXKWH XBWiIb Big 10 mo 200 HM HEMOXIJIMBE, 3a pPaxyHOK 3HAYyHOTO
NOTJIMHAHHS HWOro KHUCHEM, HOpMyBaHHs Y@ BUNPOMIHIOBaHHS 3IHCHIOETHCS Y TPbOX
xapaktepHux aursiakax A, B, ta C (aiamazon 200-400 aMm):

o VO®-A (moBroxsuiboBe) 3 noBxuHO0 XBul Big 400 1o 315 HM;

o VO®-B (cepenHbOXBUIBOBE) 3 JOBKUHOI XBWI1 Bij 315 10 280 HM;

o VO®-C (KOpOTKOXBUIIBbOBE) 3 JOBKUHOIO XBUJI1 Bij 280 10 200 HM.

JlomycTrMa 1HTEHCUBHICTh OMPOMIHEHHS NPALIOIOYNX MPHU HASBHOCTI HE3aXUIICHUX
UISHOK TOBepXHi miKipu He Oimpme 0,2 M° i mepiogy ONPOMIHEHHS 10 5 XBHIIHH,
TPUBAIOCTI TIay3 Mi>K HUMHU He MeHIIe 30 XB 1 3arajbHOI TPUBAJIOCTI BIUIMBY 3a 3MiHY 10 60
XB HE TIOBUHHA MTEPEBUIIYBATH:

50,0 Br/m® — st minsika YO-A; 0,05 Br/m® — mois ainsaka YO-B; 0,001 Br/m™—
st purstaka Y O-C.

JlommyctumMa 1HTEHCUBHICTh yIbTpadioieTOBOTO OMPOMIHEHHS TMPAILIOIYUX 34
HAsBHOCTI HE3aXHMIEHHX IiISHOK MOBEPXHi MKipu He Oinpme 0,2 M (06IHYUs, IIHs, KUCTI
pyK Ta iH.), 3arajpHOI TPHUBAJIOCTI BIUIMBY BUIpOMiHIOBaHHS 50% poOodoi 3MiHU 1
TPUBAIOCTI OJHOPA30BOTO OMPOMIHEHHS MOHAJA 5 XB 1 OUIBII HE MOBHUHHA MEPEBUIIYBATH:
10,0 Br/M* — 11s IiISHKH Vo-A; 0,01 Br/m* — ns minsaku VO-B.

BunpomintoBanns B autaniil Y ®-C npu 3a3HaueHii TPUBAIOCTI HE JOMYCKAETHCS.

[Tpu BUKOpPHUCTaHHI CHEIIAILHOTO OAATY Ta 3ac00iB 3aXHMCTy OOJMYYS 1 PYK, IIO HE
MPOIYCKAIOTh BUITPOMIHIOBAHHS (CIWJIOK, IIKipa, TKAHUHU 3 TUTIBKOBUM MOKPUTTSM 1 T.I1.),
JIOTyCTUMA 1HTEHCUBHICTh OMpoOMiHEHHs B JUIsHII Y®-B + YO-C (200...315 uM™M) He

2
NOBUHHA nepeBuityBaTu 1 Br/m”.

3axucm 6i0 Y® eunpomintoeanns

Jns 3axucty Bil HaUMIIKy Y@ BUIPOMIHIOBAHHS 3aCTOCOBYIOTh €KpaHH, SsIKi
MOXXYTh OyTH XIMIYHUMU (XIMIUHI PEYOBHHHM 1 MOKPUBHI KPEMH, IO MICTSATh 1HIPEIIEHTH,
SK1 TMOTJIMHAIOTh Y @ BUNMPOMIHIOBAHHS) 1 Pi3nyHUMU (Pi3HI MEPEUIKOAHM, 1110 B1IOMBAAIOTH,
MOTJIMHAIOTh a00 PO3CII0I0TH MPOMEH1). XOPOIIUM 3aCO00M 3aXUCTY € CHEIlialbHUN OJIsT,
BUTOTOBJICHUH 3 TKaHUH, K1 HATMEHIIIE TTPOMYyCKaloTh YD BUIIPOMIHIOBAHHS (HAMPUKIIA, 3
MOTUTIHY ).

Jns 3axucty odedl y BHUPOOHMYMX YyMOBaX BHUKOPUCTOBYIOTH CBITIO(PIIBTPU
(oKyJnsipu, MIOJIOMH) 3 TeMHO-3eneHoro ckia. [loBHuit 3axuct Big Y® BUNIPOMIHIOBAHHSA
yCIX JOBXHUH XBWIb 3a0e3mneuye GaiHTriac (CKI0, 10 MICTUTh OKUC CBUHIIKO) TOBIIUHOIO 2

MM.
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3HWKEHHSI 1HTEHCUBHOCTI Y® oOmNpomMiHEHHs 1 3MEHBIIEHHS WOro BILIUBY
JOCSITA€THCSl 3MEHIIEHHSAM TeMIepaTypu JIKEpesl BUIPOMIHIOBAHHS, 3aXMCTOM B1JICTaHHIO,
€KpaHyBaHHSIM JDKEpell BHUIIPOMIHIOBAHHS, €KpaHyBaHHSAM pPOOOYMX MICIb, 3aco0aMu
IHIMBIAYadbHOTO 3aXUCTy, CHEIlialbHUM 3a0apBICHHSIM MPUMIIICHb 1 palliOHATBHUM
PO3MIIICHHSIM POOOYMX MICIb. SIKIIO 32 yMOBaMH BHUPOOHHYOIO MPOIIECY 3MEHIICHHS
BUIIPOMIHIOBaHb 0€3MOCEPEIHbO y BUIIPOMIHIOBATBHUX MPUCTPOAX a00 MOro eKpaHyBaHHI
HEMOJKJIUBE, CIIiJl 3aCTOCOBYBATH €KpaHyBaHHS poOoyoro wicus. Jlns exkpaHyBaHHSA
poOOYNX MICIIb 3aCTOCOBYIOTH IIMPMH, IIMTKH, a00 cremniagbHi kadinu. CTIHM 1 IIUPMHU
¢bapOyIOTh y CBITJII TOHU (CipHi, )KOBTHH, OJJAKUTHHUI), 3aCTOCOBYIOTh ITMHKOBI 1 TUTAHOBI
Outrita i norauHanHg Y @ BunpoMiHioBaHHA. [Ipu oOnamTyBanHi TpUMilieHb HEOOX1THO
BpaxoByBaTH, IO BIJOMBHA 3JaTHICTb PI3HUX 03100JI0BAJIbHUX MartepiamiB s YO
BUIPOMIHIOBAHHS 1HINIA, HDK JUIsI BHAMMOrO CBiTJIa. Y@ BHUIPOMIHIOBaHHS J100pe
B1JIOMBAIOTh MOJIPOBAaHUM aJTIOMIHIN 1 KpehasiHa MoO1IKa, B TOM Yac SIK OKCHUIU IUHKY 1

TUTaHy, (hapOu Ha MacCIsIHIA OCHOB1 — IIOTAHO.

6.4. /I’xepesa, olliHKa Ta 3aX0M 3aXMCTY Bi/Jl JIa3ePHOr0 BUIIPOMiHIOBAHHA

B cyuacHomMy BUpPOOHMUTBI Ja3epHa TeXHIKAa 3HAXOAUTh JYyXK€ IIUPOKE
3acTocyBaHHS. 3apa3 HapaxoByeTbcs Ounpiie 200 raiy3el 3acTOCyBaHHS ONTHYHUX
kBaHTOBUX TeHepaTopiB (OKI'), y Tomy umcni 1 B MamuHOOyayBaHHI.. Mayia KyToBa
PO301KHICTD JIa3epHOTo BUNpoMiHioBaHHs (JIB) no3Bosnsie 3aiiicHuTH loro okycyBaHHS Ha
IJIoMAX JTy’Ke MajluX po3MipiB (MOPIBHAHUX 3 JOBXKUHOIO XBHIII) 1 OJIEpPKYyBaTH IIUJIbHICTh
MOTYXKHOCTI  CBITJIOBOI'O IMOTOKY JOCTAaTHbOI JUIsl 1HTEHCHUBHOTO pO3IrpiBaHHA 1
BHIIAPOBYBAHHS MaTepianiB (IiMbHICT MOTYKHOCTI BHIpoMiHIOBaHHs mocsrae 10''-10"
BT/CMZ). Bucoka nmokanpHICTh HarpiBaHHS J103BOJISIE BUKOPHUCTOBYBATH JIa3epH y Oaratbox
chepax, 3akpemMa — uig 30uUpaHHS MIKpOCcXeM (3BapiOBaHHS METAJICBUX BHBOJIB 1
HaAIBIOPOBITHUKOBUX MaTepiamiB 1 T. iH.). B MiKpoeneKTpoHHI MPOMHCIOBOCTI 3a
JIOTIOMOTOI0  JTa3€pHOTO TMPOMEHS 3AIMCHIOIOTh MPOIUIaB 0araTomapoBUX MaTepiais,
MPUETHAHHS PE3UCTOPIB, KOHIEHCATOPIB, BATOTOBJICHHS JPYKOBAaHUX CXEeM. TaKoX HIHPOKO
BukopuctoBytoTh OKI 115t omep>kaHHs MIKpOOTBOPIB y HAATBEPAMX MaTepiaiax.

OCHOBHI BJIaCTUBOCTI JITa3€PHOTO BUMPOMIHIOBAHHS:

® BHCOKA CTYMiHb KOT€PEHTHOCTI (CTAIICTh PI3HAID (ha3 MK KOTUBAHHIMH);

® MOHOXPOMATHYHICTH (IIMpPUHA CMYTH BUMIPOMiHIOBaHHS A0 2 ['m);

e 3HayHa MIBHICTH moTyXHOCTI (10 10'* Br/em?);

e HampaBiIeHiCTh JasepHoro sumpominoBanms (0,5-20)x107 paiama.

[inpHICTh TOTYXHOCTI JIA3€PHOTO BUIIPOMIHIOBAHHS HA Mallii TUIOMMHI 00’€KTa

BU3HAYAETHCS 32 POPMYJIIOIO
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P-D?
p=%f, (6.6)
ne P — BuxiHa TMOTYXHICTh BHMIIPOMIHIOBaHHA Jaszepa; D — miameTp 00’ekTa
onTH4HOI cucTeMu; 4 — JTOBKHHA XBUII; f— GOKYCHA BiICTAHb ONITHYHOI CHCTEMH.
Hanpy>xeHicTp enekTpu4Horo nois (E;) 1a3epHOro BUIPOMIHIOBAHHSI BH3HAYAETHCS

3a opmyoro
Enzxjno'ps:‘\/2',0,9'\/,U/5, (6.7)

e [t — MaTHITHA IIPOHUKHICTh cepenoBua (s mopitps o= 47 1077 I'a/m); ¢ —

JeeKTpUYHA IPOHUKHICTh CepeoBUINA (M1 OBITPA &) = 8,85 '10_12CD/M).

ITpu npoxomxenHi npoMeHss OKI' uepe3 HEOIHOpIJHE CEPEJOBMILE, HANPUKIIA]
MOBITPS, BIAOYBAEThCA HOr0 PO301KHICTL 1 OJyKaHHS 3a paxyHOK e(EeKTy BiIOUTTS.
Po3pizustoTs n3epkanbHe 1 qudy3He BiIOUTTS Ja3zepHoro npomens. s oninku 1udy3Horo
BIIOUTTSI J1a3€pHOr0 BUIIPOMIHIOBAHHS CJIIJl BpPaXOBYBAaTH F€OMETPUYHI PO3MIPU TOBEPXHI,
110 B1/1I0MBaE€ JIa3epHUI TPOMIHb (KpaIrKoBa UM IPOTSKHA).

[Tix GiomoriyHoo aieto JIB po3ymitoTh CyKYIHICTh CTPYKTYPHUX, (PYHKI[IOHAJTIBHUX
Ta OIOXIMIYHHUX 3MIH, II0 BUHHUKAIOTb Yy JKMBOMY OpraHi3Mi MiJ BIUIMBOM JAaHOIO
BUIIPOMiHIOBaHHA. JIB BIIMBae Ha MIKIpy, BHYTPILIHI OPraHd 1 0co0JIMBO HeOe3neuHe A
opraHiB 3opy. Pesynprar BrummBy JIB Bu3HauaeTbest K (hi310JIOTTYHUMHU BJIACTUBOCTSIMHU
OKpPEMHUX TKaHUH (B11I0MBAIOUYOIO 1 OTJIMHAKYOK 3/IaTHICTIO, TEITUIOEMHICTIO, aKyCTUYHUMH
Ta MEXaHIYHUMH BIJIACTUBOCTSMH), Tak 1 xapaktepuctukamu JIB (eHepris B 1MIIyJbCi,
IIUTBHICTH MOTYKHOCTI, IOBXXWHA XBHJIi, TPUBATICTD Jii, TUIOIIA ONIPOMIHIOBAHHS).

VY pa3i nii 5ma3zepHOTO BHIPOMIHIOBAHHS Ha OI10JIOTIYHI 00’€KTH PO3PI3HSIOTH
TEPMIYHUH Ta yIapHUN €PEeKTH.

Tepmiunmii (TermoBuid) e(eKT CXOXH 3 TEIUIOBHM OINKOM — BiJOYBa€ThCS
oMepTBiHHA TKaHUH. [ Tepmiunoro ypaxkenHus JIB xapakTepHi pi3ki TpaHHI ypaKeHHX
TUTSTHOK 1 MOXKITMBICTh KOHIIEHTpaIlii eneprii JIB B rmmbokux mapax Tkannau. Ha xapakrep
YIIKOJDKEHHSI CHJIHO BIUTMBA€ CTYIIHb TITMEHTAIli TKaHWHH, 11 MIKPOCTPYKTypa 1
HIUTBHICTh. 3aJIEKHICTh CTYMEHS TEPMIYHOTO YpakeHHS O10JI0TiyHOI TKAaHWHU BiA
MOTY>KHOCTI BUIIPOMIHIOBAaHHS J1a3epiB Onau3bka 1o miHiiHOI. [IposiBu Terooi aii JIB: Bin
OMIKOBUX MIXYpiB 1 BHIIAPOBYBaHHS IMOBEPXHEBHX IIApiB TKAHWHU [0 YpaKeHHS
BHYTpilIHIX opraHiB. CTylneHb ypakeHHS MOBEPXHI Tila 1, B MEpIIy Yepry, OpraHiB 30py
3aJICKUTh B TOro, c(OKycOoBaHE YHM HEC(POKYyCOBaHE JiazepHe BUIPOMiHIOBaHHA. JlJis
BHYTpIIIHIX opraniB (okycyBanHus JIB mae Menie 3nauenns. Sk npaBuiio, TemioBuil eexrt
JIB xapaxtepnuii s Bunaaky sukopuctanusg OKI 3 6e3nepepBHUM pesKUMOM poOOTH.

[TpuuuHoto Garathox BumiB ypaxeHHs JIB e ymapuuii edexr. Pizke minBuiieHHS

TUCKY TPHU3BOAUTH J0 BUHUKHEHHS YIapHOI XBWII, SKa MOIIUPIOETHCA 3 HAA3BYKOBOIO
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MIBUIKICTIO 1 MOYKE BUKJIMKATU pyHHYBaHHS BHYTPIIIHIX OpraHiB 0€3 OyIb-IKUX 30BHIIIHIX
nposiBiB. Bzaemonis JIB 3 06i010riyHO TKAaHMHOK MPHU3BOJIUTH 10 TMOSBU HE TIIBKH
yAapHOi XBWJIl, a TaKOX 1 YJbTPa3BYKOBUX XBHWJb, IO MOXYTh BUKIMKATH KaBiTallllHI
IpoLEecH Ta pyHHYBaHHS TKaHUH. Y JapHU e(eKT XapaKTepHUM sl IMITYJIbCHOTO PEXKUMY
po6otu OKIT'.

B JIB HeBenwkoi 1HTEHCHBHOCTI MPHU3BOAWTH [0 PI3HUX (DYHKIIOHATBHUX
3pylIeHb Yy CEpLEBO-CYJIMHHIA CHUCTeMi, €HAOKPUHHUX 3all03aX, LEHTPaJbHIA HEPBOBIi
cucTteMi. 3 ABISIOTBCS CHMIITOMHM — TJBUIIEHOI CTOMJIIOBAHOCTI, BEJIMKI CTPUOKH
apTepilaIbHOTO THCKY, TOJIOBH1 00JI1 TOIIIO.

VY pasi nokanpHOI 1ii HaKO1IRITy HeOe3neky JIB ctanoBUTh aig opraHis 30py. s 4
<0,4 MkMm 1 4 > 1,4 mxm JIB Haii0ib111e BIJTMBA€ Ha POTiBKY ouel 1 miKipy, a npu 4 = 0,4-1,4
MKM — Ha CITKiBKY oka. OOyMOBIIEHO 1€ THM, LI0 KPHUINTAJIMK OKa i€, SK J0JIaTKOBa
doxycyroua JliH3a, 110 MABUIIY€E KOHIIEHTpAallll0 eHeprii Ha CITKIBII oka. Bce 11e 3HadHo, y

5-10 pa3iB, 3HM)XY€ MaKCUMAJILHO JOIMYCTUMHM PIBEHb ONIPOMIHIOBAHHS ISl 31HUIII OKa.

Hopmyeannsa ma KOHmMpoJib 1a3ePHO20 UNPOMIHIOBAHHA

HopmyBanns JIB 3aiiicHioeTbes 3rifHo caHiTapHux HopM 1 npaBuin CHull 5804-91
ta ['OCT 12.01.040-83 «CCBT. Jlazepnas Oe3omacHOoCTh. OOIIMe MOJOKEHH». 3a
HOpPMATUBaMH JUIsl TPOEKTYBAHHS JIa3epHOI TEXHIKM Mae OyTH [II0OYUM MPUHLIHUII
BIICYTHOCTI BIUIMBY Ha JIOJUHY MpPSAMOT0, J3€pKalbHO Ta JU(Qy3HO BIIOUTOIO
BUIIPOMIHIOBaHb.

[Ipn Bu3HaueHi kiacy HeOE3MEeKHu Ja3epHOr0 BUIIPOMIHIOBAHHA HEOOX1JIHO
BpaxoByBaTH CIHEKTpalbHUI Jiana3oH podotu nazepa: I — 180 um < A <380 um, II — 380
HM < A < 1400 M, 111 — 1400 5M < A < 10° HM.

HopmoBannmu mapamerpamu JIB 3 Toukm 30py HeOesmeku € enepris W (k) i
MoTyXHicTh P (BT) BUIpoMiHIOBaHHSI, IO MPOUILIN OOMEXYI0Uy anepTypy AlameTpaMu d,
= 1,1 mm (y cnekrpansuux mianazonax [ i 1) ta d, = 7 mm (y miamazoni III); eneprernyna
eKcIio3uilist H Ta IHTEHCUBHICTh ONIPOMIHEHHS E ycepeaHeH1 1o 00Mexyrodiil anepTypi

H=WIS;; E=PIS,, (6.8)

Je S, — IIo1a 00MexXyr4oi anepTypHu.

3riJHO HOpMAaTUBaM Jla3e€pHE YCTAaTKYBAaHHS 3a CTYIEHEM HeOe3MeKH MOIUISEThCs Ha
4 xnacu:
1 xnac — oBHICTIO Oe3MeuHi J1a3epH, sKi He MaloTh MIKIITUBOI [Iii Ha 04l Ta IIKIpY;
2 Kiac — ja3epu, IO CTAHOBJIATH HEOE3MEeKy JUIg O4ed Ta IIKIPH Yy BUOAAKY HpPSIMOi il
KOJIMIpOBaHUM, TOOTO 3aMKHYTHM Y MaJIOMY KyTi PO3MOBCIOJKEHHS ITyYKOM, a J3€pPKaIbHE

a60 audy3HO BiIOMTE BUITPOMIHIOBAHHS TAKUX JIa3epiB Oe3mneuHe /is JTI0UHY;
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3 Kjac — J1a3ep, SKi AiF0Th Y BUIUMOMY J1ara3oHi CIEKTPY 1 CTAHOBJISATh HEOE3MEeKy K s
ouei (mpsmMe 1 A3epKajibHE BIJOMTE BUIMPOMIHIOBaHHS Ha BijcTani 10 cM Bia BiAOMBarO4oi
MOBEPXHi), TaK 1 MKIPH (TUTHKU MPSME BUITPOMIHIOBAHHS);

4 xnac — HaAWOUIBINI TOTYXHI Jaszepu, HeOe3meuHi npu AuQYy3HO BiIOUTOMY

BUIPOMIHIOBAaHHI JJIs 04eil 1 mKipu Ha BijgcTani 10 cMm Bix Audy3HO BiAOMBAIOUYOT TOBEPXHI.

3axucm 8i0 n1azepHo2o 6UNPOMIHIOBAHHA

Excrutyaranist OKI'  cynmpoBOKY€ThCS UMM KOMILIEKCOM IIKIAJIMBUX — Ta
HeOe3neyHnx (hakTopis.

Kpim nii nazepHoro npoMeHs (mpsamoro, A3epKajbHO Ta AU(Yy3HO BIIOUTOTO), II€:

e BHCOKAa Hampyra 3apsSaHUX MPUCTPOIB, IO KHUBJIATH OaTaperd KOHACHCATOPIB
BEJIMKOI EMHOCTI;

e 3a0pyAHEHHS TOBITPSHOTO  CEPENOBHUINA XIMIYHUMH  pPEYOBHHAMH, IO
yTBOprofoThcsl mix dac Hakauku OKI' (030H, okcuz a30Ty) Ta miJl Yac BUMApOBYBAaHHS
MaTepiaiy MilleH1 (OKCHJ] BYTJIELI0, OKCHJIM METAJIB Ta iH.);

e V@ BUnNpOMIHIOBaHHS IMITYJILCHUX JIAMII 1 Ta30PO3PSAHUX TPYOOK (CYyIyTHE);

® CBITJIOBE BUIIPOMIHIOBAHHS IIPH POOOTI JIaMIT HAaKauyBaHHS;

® PEHTTeHIBChKE BUIIPOMIHIOBAHHS (CyNyTHE BTOPUHHE);

® YTBOPEHHS YaCTOK BUCOKHX €HEPTiH ITi1 YaCc OMPOMIHEHHS MIIICH];

e iOHI3yIOU€ BUIIPOMIHIOBAHHS, IKE€ BUKOPUCTOBY€EThCS /15l Hakauku OKI;

® CIIEKTPOMATrHITHI TIOJIs, IO YTBOPIOIOTHCS TiJ Yac POOOTH BUCOKOYACTOTHUX
TeHepaTopiB;

® [IyMU MpU poOOTI MEXaHIYHUX 3aTBOPIB, HACOCIB, ITYM yIaPHUX XBUJIb;

e TOKCHYHI pimuHu (poboue Tino B pinmuHuX OKI'), Hampukian, okcuau Xjiopy,
docdopy Ta iH.

Takum yumHOM, eKCIUTyaTtalis Jia3epiB NoTpeOye BIPOBA/HKEHHS IJIOTO KOMILIEKCY
PI3HOMaHITHUX 3aXMCHHUX 3aXO/IIB.

Hiroui OKTI" cig po3milaTd B OKpeMHX, CIEIialbHO BUIIJICHUX MPUMIMIEHHAX, K1
HE TOBUHHI MaTH [3€pKAbHUX TMOBEpXOHb. I[loBepxHi mNpuMilieHb MOBUHHI MaTu
koedimient BimOuBaHHsA He Ounbm 0,4. CTiHM, CcTens 1 Mijyiora MOBUHHI MaTH MaTOBY
MOBEPXHIO. Y MPUMIIIIEHHI TOBUHEH OyTH BUCOKUM piBeHb ocBiTiieHoCT! (KI1O > 1,5%, E,;;
> 150 nx).

[Ipu Bukopucranni noryxHux OKI mnpumimeHnHs HeoOXigHO 0O0JaIlITOBYBaTH
3araJlbHOOOMIHHOIO Ta MICIIEBOIO BEHTHIIALIEID. 3a00pOHSETHCS TPOBOJUTH OpPI€HTAIIIIO
IPOMEHHs Ha BikHa Ta aBepi. CyBOpo 00OMEXKY€EThCs JOCTYN CTOpOoHHIX 0cib g0 OKT'.

VY CTaHOBIIOIOTHCS TONEPEKyBajIbHI 3HAKM Ta CHCTEMa CHUTHaji3aiii mpo poboTty
OKT.
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3aCTOCOBYIOTh pI3HI THUMM €KpaHiB (MeTajeBi, IIACTMAcOBl) I 3amoOiraHHs
nonagaxHs npomento OKI' B micuis mepeOyBaHHs TIEpCOHATY .

BuBimryoTs BIAMOBIIHI 3HAKU B MICISAX PO3TalllyBaHHS O€3MEYHUX Ta HEOE3MEUHUX
30H (I'OCT 12.4.026-76).

s 3amo6irands ypakeHHIO OpraHiB 30py 3aCTOCOBYIOTH 313 — criemiaibH1 OKyJIsIpu
31 cBiTodinbTpamu. CBITIOGUIFTPH MOBHHHI MaTH BHUCOKY BHOIPKOBICThH IMOJOXKECHHS U
B1JIOMBaHHS, a TAKOXX 3HAYHY TEPMOCTIHKICTh. Y IIbOMY IUIaH1 HalKpallll MOKa3HUKHA MalOTh
OararomiapoBi CBITIO(UIBTPH.

[Topsiz 13 3aXUCHUMU OKYyJIsipaMu B Jlabopartopisax 3 BukopuctanHsiM OKI' HeoOxigHO
BUKOPUCTOBYBATH 1 3aXUCHHUI OJAT AJi1 TOrO, 00 BUKIIOUUTU TMONAJAHHS JIa3€PHOTO
BHIIPOMIHIOBAHHS HA BIAKPHUTI AUTSHKM mKipw. IIpu rycTuni motoky emeprii 50 Jix/cM” y
JIOJMHU B)KE CIOCTEpIralOThCA 3HAYHI  YIIKOJKEHHS BIAKPUTUX IUISIHOK IIKipH. Jlig
3aXUCTY LIKIPU 3aCTOCOBYIOTh (PETPOBUM OJIAT, LIKIPSAHI PyKAaBUYKH.

Jnst 3MeHIlIeHHs TyCTMHM MOTOKY BiaOutoi eHeprii JIB HeoOXinHO migdupartu

BIMOBIAHUI KoJIip papOyBaHHS CTIH pOOOYOro MPUMILIEHHS.

3aKJII0YEeHHA

OTpuMaHHIO TPAKTHYHUX BMIiHb 1A€HTH(IKYBAaTH 1 OIIHIOBATH BUIPOMIHIOBAaHHS
Pasio4acTOTHOTO 1 ONTHYHOTO Jiara30Hyi MPUCBSYCHA BiNOBIIHE MPAKTUYHE 3aHATTSI.

BiamoBial Ha 3anUTaHHS.

PexoMennoBana jireparypa:

1. Oxopona mpaimi Ta nMBUIbHUHN 3axucT: [ligpydHuMK Juis CTyZ., SIKI HaBYalOTbCA 3a
CHEIIAIbHOCTAMH Tally3eil 3HaHb «ABTOMaTu3aiiss Ta mnpuiagodyayBanus» / O. T.
JleBuenko, O. I. ITomykapos, B. B. 3auapnuii, FO. O. [Tonykapos, O. B. 3emiiiHCbKa 3a pen.
O. I'. JleBuenka. — Kui: KIII im. Iropst Cikopcbkoro, 2018. —417 c.

2. OcHoBu oxoponu mpaui [Enextponne Bumanss]: miapyunuk / K. H. Tkauyk, B. B.
3anapuuit, 1. B. 3epkanos, O. L. ITonykapos [ta iH]; HTYY «KIII im. Irops Cikopcbkoroy.
— Enextponni TexctoBi manHi (1 ¢aitn: 7,4 MoOaiit). — KuiB : OcnoBa, 2015. — 456 c. —
Hasga 3 exkpana. — Jloctyn : http://ela.kpi.ua/handle/123456789/18512
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JIEKIISA 7. Bupoonuye ocBitiiennsi. [lcuxodiziosoriuni mkinausi pakropu
TPYAOBOIO Ipouecy.

MeTta: 03HaHOMUTHUCH 13 METOJJAMHU OIIHKH, €(HEKTUBHUMU CIIOCOOaMM 3a0e3NeUeHHS
1 eKCIulyaTalii OCBITJIEHHS poOOYMX MPUMILIEHb, @ TAKOXK 3 MCUXO(1310J0TTYHI IKIJIUBI
(dakTopu TPYyIOBOTO MpOLECYy Ta CIOCOOaMU 3MEHILIEHHS iX HEraTMBHOI'O BIUIMBY Ha
MpaliBHUKA.

HaBuajibHi NMTaHHA | PpO3pPaxXyHOK 4acy:

5 e 172 0 P 5 XxB
8.1. BUPOOHHMUE OCBITIICHHSI. . ... uuvteenreeenieeenneeenneeenneeenneerneensieeessseeesssseeessneeenen. 40 XB.
8.2. Ilcuxodizionoriuni mKiAIUBI (AKTOPU TPYHAOBOTO MPOIECY .. .vvvernrreenneeannnnnn. 20 xB.

8.3. I'irieniuna kinacudikariis mpaii. Atecraiisi poOouux Micllb 32 ymMmoBaMu mpaiii .. 20 XB.

BAKITEOMEHHT - eeeeeeeeeeee e e et e e e e et e e e e e e e e e e e e e e e e e e e e e e e e ea e e e e ee e e e eennaeeeeanaeeeenneeeennns 5 XB.

CBITJIO € IPUPOTHOI0 YMOBOIO HAIOTO iCHYBaHHSA. BOHO BIUMBAaE Ha CTaH BUIIHMX
ncuxivHux (QyHKiN 1 ¢izionoriuyni mpomecu B opraHizmi (0OMiH PEYOBHH, CEPIIEBO —
CyIIMHHA [IAJBHICTh Ta 1H.). CBITJIO HE TUIBKH BaXJIMBUH CTUMYIATOP 30POBOTO
aHayi3aTtopy, ajie i BCbOrO OpraHi3mMy B LiJoMy. ParioHangbHe OCBITICHHS BUPOOHHYMX
MPUMIIICHDb CIPaBJSE TMO3UTUBHUMA TCUXO(I3WYHUI BIUIMB Ha TPAMIOIOYUX, CIPHUSIE
MiBUIIEHHIO MPOJXYKTUBHOCTI Tparli, 3a0e3MeYeHHI0 HOTO Oe3MeKH, 30epeKeHHI0 BUCOKOT
npaue3natHocTi. ToMy 3abe3neueHHs 1 OIiHKa OCBITICHHS poOOYMX MICI 1 TPUMIILIECHD €

MPEMETOM PO3TIISAY NMEPIIOT YACTUHU JaHOT JIEKITi

7.1. BupoOHMYe OCBIiTJIeHHS

OaHUM 13 CYTTEBUX YMHHMKIB BUPOOHHUYOTO CEpeFOBHUIIA € CBITIIO, 3aBASKH SIKOMY
3a0e3MeuyeThCcsl 30pOBUI 3B°SI30K MpalliBHUKA 3 HOro oToYeHHAM. Bimomo, mo Outst 80%
yciel iHpopmariii Tpo HABKOJUIITHE CEPEOBUINE HAIXOIUTH JO JIFOJWHU Yepe3 Odi — Hall
3opoBwuii amapat. [IpaBuiabHO OpraHi3oBaHe OCBITICHHS MO3UTHBHO BIUTMBAE Ha MisUTbHICTH
[EHTPATBHOT HEPBOBOI CHCTEMH, 3HWKY€E €HEPrOBUTPATH OPTaHi3My Ha BHKOHAHHS MEBHOI
po0OTH, IO CHpHSE MiIBUIIEHHIO MPAe3JaTHOCTI JIFOJAWHHA, TPOIYKTUBHOCTI Tpari u
SAKOCTI TPOIYKIIl, @ TAaKOXX 3HWKCHHIO BUPOOHMYOTO TpaBMaTH3My Tomio. Hampukiasm,
30inbmeHHss ocBiTieHocti Bix 100 go 1000 mriokc mpu HampyskKeHild 30poBii poOoTi
MPUBOJUTH JI0 MiBUIIEHHS NMPOXyKTUBHOCTI miparii Ha 10-20%, 3smenmenns Opaky Ha 20%,
3HIDKCHHS KiUIbKOCTI HemacHuX BumankiB Ha 30%. Bpaxkaerbcsa, mo 5% TpaBm
CHPUYHHSIETHCS TAKOIO MPOo(deciiHOI0 XBOPOOOIO K poOoyYa MiOKOMIs (KOPOTKO30PICTh).

[Tig gac 3aificHeHHST OY/Ib-SKOi TPYIOBOI MisUIBHOCTI BTOMIJIFOBAHICTh OYEH 3aJICIKUTH,

MEPEeBAXKHO, BiJ HAMPY>KEHOCTI MPOIECIB, 10 CYNPOBOKYIOTh 30POBE CIPUUHATTS, TaK
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3BaHOI 30pOBOi HANPY>KEHOCTI, a00 HampyXeHOCTI 30poBOi podoTH. Jl0 Takux MpoOIECiB
BIJIHOCATHCS aJanTallis, akoMoiallisi Ta KOHBEPTCHITis.

Aparnraiiisi — 3JaTHICTh OKa MPHUCTOCOBYBATHCS JI0 P13HOT OCBITJICHOCTI 3BY>KCHHSIM 1
PO3LIMPEHHSM 31HHUIII OKa B Jiana3oHi 2-8 MM .

AKkomoiailisi — MPUCTOCYBAHHS OKa JI0 YITKOTO OauyeHHS MPEAMETIB, 10 3HAXOIATHCS
BiJl HOT'O Ha PI3HiH BiJICTaHI, 32 paXyHOK 3MiHH KPUBU3HH KPHUIITAIHUKA.

KonBepreHiiis — 37aTHICTh OKa MPH PO3TJISAIaHHI OJIM3bKO PO3TAIIOBAaHUX MPEIMETIB
3aiiMaTH MOJIOKEHHS, IPU SIKOMY 30pOBI1 OC1 000X ouel MEePEeTUHAIOTHCS Ha MPEMETI.

CBITJIOBI BUIIPOMIHIOBAHHS — 1€ €JIEKTPOMATHITHI BUIIPOMIHIOBaHHS JIUIIE TEBHOI
YaCTKM ONTHYHOTO [iama3oHy, sIKI CIPUHUMAIOTBCS OpTraHaMH 30py JIIOJAWHH 1 MAaloTh
niana3zoH A0BXKUH XBWib Bif 380 mo 760 M. [Ijisi CTBOpEHHS! ONTHUMAIbHUX YMOB 30POBO1
poOOTH cHiJy BpaxOBYBaTH HE JHMINE KUIBKICTh Ta SKICTh OCBITJEHHSA, a 1 KOJbOPOBE
oToueHHs. [litoun Ha OKO, CBITJIOBI BUIPOMIHIOBAHHS, 110 MAalOTh PI3HY JOBXHHY XBHIII,
BUKJIMKAIOTh 1 PI3HI BITYYTTS KoJbopiB. CHEKTpaJibHUM CKJIaJ CBITJIAa BIUIMBAE Ha
IPOIYKTUBHICTh Mpall Ta MCUXIYHUI cTaH JroAUHU. Tak, SKIIO MPOJYyKTUBHICTH JIFOJUHU
Opv MPUPOAHOMY OCBITIIEHHI NpuitHATH 32 100%, TO mpu 4YEepBOHOMY Ta OPAHKEBOMY
OCBITJIEHHI (OBXHHA XBWI1 585-780 HM) BOHA cTaHOBUTH Jinie 76%.

CeiTioBu#t noTik (F) — 11e MOTIK BUIIPOMIHIOBaHHS, SIKMI OIIIHIOETHCS 3a HOTO €0
Ha JIFOJICbKE OKO. 32 OMHUIIIO CBITJIOBOTO MOTOKY MPUIHATO JIIOMEH (JIM).

Cuna cBiTina (/) — mpocTopoBa TYCTHHA CBITJIOBOTO TOTOKY, SIKA BU3HAYAETHCS
BIJTHOILIEHHSAM CBITJIOBOTO MOTOKY F (M) A0 TilecHOro kyta @, B gKOMYy LEW MOTIK
nomuproeTses [ = F/ @, 3a oMMHUITIO CUITK CBITJIA IPUUHATO KaHAETy (KI).

OcaitneHicTh (E) — moBepxHEBa I'yCTHMHA CBITJIOBOrO MOTOKY. [Ipu piBHOMIpHOMY
pO3MOALI  CBITJIOBOIO TMOTOKY F, NEpNEeHIUKYJISPHOIO OCBITJIIOBAaHIM MOBEpPXHI S,
ocBiTiIeHicTh £ = F/S. Hanmpukian, OCBITIEHICTh MOBEPXHI B MOBHUM Micsllb A0piBHIOE 0,2-
0,3 a1k, mmig gac 61101 HOUl — 2-3 JIK, omiBAHI (J1ito) — 68000-99000 k.

SckpaBicTh TOBepxHi (B) — MoBepxHEBa T'yCTHHA CHJIM CBITJA, BU3HAYAETHCS 5K
BIJIHOIIICHHSI CHUJIM CBiTJa [ Yy JaHOMY HampsiMi J0 MPOEKIIi MOBEPXHI, MO0 CBITUTHCS, HA
IUTOUIUHY, TIEPIEHIUKYIISIPHY JI0 HAMPSIMY CIIOCTEPEKEHHS

B=1/5Scosx, (7.1)

JIe 0. — KyT MK HOPMaJUTIO JI0 TIOBEPXHI Ta HAMPSAMOM 30pYy. 3a OJMHHUIIIO SICKPABOCTI
NPUIAHATO KAHIENy Ha KBagpaTHHIA MeTp (Ka/M° abo HiT).

@®oH — mMOBEpxHA, M0 Oe3mocepeHhO0 MIpHsirae 10 00’e€kTa po3pi3HEeHHs. BiH
OITIHIOETHCS KOE(IIIEHTOM BIIOUTTS p. POH BBaXKaroTh CBITIAUM mpu p > 0,4, cepenHim —
npu 0,4 Ta remaum nipu p < 0,2.

Kontpact (K) 00’ekta po3pizHEeHHA Ta (POHY BH3HAYAETHCS PISHUICID MK iX

ACKPaBOCTAMU
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K=(B,—B,)/ B, (7.2)
ne Bp ta By — BIIMOBITHO SICKpaBOCTI 00’€kTa po3pizHeHHs Ta ¢oHy. KoHTpact

BBaXKaloTh BesukuM nipu K > 0,5, cepennim nipu 0,2 < K < 0,5, manum nipu K < 0,2.

Knacugixauin eudie i cucmem ma eumozu 00 6UpOOHULO20 OCGIMIEHHA

3aJie)HO Bij JDKEPEI CBITIA, sIKI BUKOPUCTOBYIOTHCS Y BUPOOHUYUX MPUMIIICHHSX,
OCBITJICHHS] MO>K€ OYTH MPUPOIHUM, IITYYHUM Ta CyMIILIEHUM.

[IpuposHe OCBITICHHS CTBOPIOETHCA MPSIMHUMHM COHSYHMMHU HIPOMEHSIMH Ta
PO3CISTHUM CBITIIOM HEOOCXHUITY.

[ITyyHe OCBITJIIEHHSI CTBOPIOETHCS €ICKTPUYHUMH JPKEPEIaMu CBITIIA.

CyMilieHe OCBITIIGHHS — I1I€ OCBITJICHHS, NMPU SKOMY HEIOCTAaTHE 3a HOpPMaMu
IPUPOJIHE OCBITICHHS IOOBHIOETHCS IITYYHHUM.

3a QyHKI[IOHATLHUM MPU3HAYCHHSIM IITY4YHE OCBITJICHHS MOIUISIETHCS HA:

e poboue — CTBOPHOE HEOOXITHI YMOBH JJII HOPMajabHOI TPYJIOBOI MISTBHOCTI
JHOIUHU;

® YeproBe — Ma€ 3HIKEHUU pPIBEHb OCBITIEHHS, OCKUIbKM HOTO BUKOPHUCTOBYIOTH
JMIIe y HepoOouui yac, 1 AJjid Horo peanizamii JONYCKA€eThCS BUKOPUCTOBYBAaTH YaCTHHY
CBITHJIbHUKIB 1HIIIMX BHIB OCBITJIICHHS;

e apapiiiHe — BMHKAEThCS TUIBKM B pa3l BUMUKAaHHA pOOOYOro OCBITJICHHS, MpU
IbOMY CBITUJILHUKH aBapiifHOTO OCBITJIICHHS IMOBWHHI JKUBUTHCS JIUIIE BiJ] aBTOHOMHHUX
CIEKTPUYHUX JDKEpeNl Ta 3a0e3nedyBaTH OCBITIEHICTH Ha poOOYMX TMOBEPXHIX Y
BUPOOHMUYMX MPUMIIICHHAX HE MEHIe 5% BETMYUHU POOOYOr0 OCBITICHHS, ajie HE MEHIIE
HIX 2 JIK JUIS BHYTPIIIHIX TPUMIIICHb Ta HE MEHIIIE HiK | JIK Ha TepUTOPIi MiAMTPHUEMCTBA;

® CBaKyalliiiHe — BMHKA€ThCSA B pa3i eBakyallii JitoJeld 3 TPUMIMICHHS I 4ac
BUHUKHEHHS HEOE3MEKHM 1 BCTAHOBIIOETHCS Yy BHUPOOHMYMX MPHUMIMICHHSAX 3 KUIBKICTIO
npamoounx Outbie 50, a TaKoX y MPUMILIEHHIX TPOMAJChKUX Ta JOMOMDKHHUX OYyIiBesb
MPOMUCIIOBUX MIJIIPUEMCTB, SIKIIO B HUX OJHOYACHO MOXYTh 3Haxoautucs Ouibmie 100
YOJIOBIK, ITPH LIbOMY OCBITJICHICTh y MPHUMIIIEHHSAX MiJ Yyac eBaKyalii Mae OyTH HE MEHIIe
0,5 5k, a mo3a mpuMminieHHsIMu — He MeHine 0,2 JIK;

® OXOpPOHHE — BHUKOPHCTOBYETHCS B3IOBXK TEPHUTOPIH, IO OXOPOHSIOTHCS, 1 Mae
3abe3reuyBaTH OCBITIEHICTh He MeHIIe 0,5 JIK.

B cBoro uepry, mpupoaHe OCBITIEHHS KOHCTPYKTUBHO BUKOHYETHCS 32 CHUCTEMOIO
OOKOBOI'0, BEPXHbHOT'O YU KOMOIHOBAHOT'O OCBITJICHHS:

e (OoxoBe (0gHO- a00 ABOOIYHE) — 3M1MCHIOETHCS Yepe3 CBITIOBI OTBOpU (BIKHA) B
30BHIIIHIX CTIHAX;

® BEPXHE OCBITIICHHS — 3JIACHIOETHCA Yepe3 OTBOpH (JIiXTapl) y [Aaxy Ta

NEPEKPUTTSIX;
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e KOMOIHOBaHE — MOETHAHHS BEPXHBOTO Ta OOKOBOTO OCBITICHHS.

[Ityyne poGode OCBITIICHHS TaKOX, B CBOIO UEPTy, MOAUISIETHCS Ha!

e 3arajbHE — BOHO TMependavyae pPO3MIMICHHS CBITUIBHUKIB Yy BEpPXHIM 30HI
MpUMIILICHHS (HE HIDKYEe 2,5 M HaJ MIJJIOTO0r0) ISl 3A1MCHEHHS 3arajlbHOTO PIBHOMIPHOTO
a00 3araJibHOTO JIOKATI30BaHOIO OCBITJIEHHS (3 ypaXyBaHHSM pPO3TAlllyBaHHS OOJIaJHAHHS
Ta pOOOYUX MiCIIb);

® MICIIEBE — CTBOPIOETHCS CBITWJIBHUKAMHU, 110 KOHIIEHTPYIOTh CBITJIOBHM MOTIK
6e3nocepeTHLOro Ha pOOOUHX MiCIIfX;

e KOMOIHOBaHE — CKJIQJA€ThCS 13 3arajlbHOTO Ta MICHEBOTO 1 KWOTO JOIIBHO
3aCTOCYBATH MPHU pOOOTaX BUCOKOI TOYHOCTI, & TAKOX, SKIIO HEOOXiTHO CTBOPUTH IEBHHIA
a0o 3MiHHUII B mpo1ieci poOOTH HAIMIPSIMOK CBITIA.

BuxopucranHus yuie TUTBKH OJHOTO MICIEBOTO OCBITIIEHHS Ha pOOOYHMX MICISIX Y
BUPOOHUYMX MPUMIIICHHIX 3a00pOHEHO.

[IITyuyHe OCBITIEHHS BUKOPHCTOBYETHCS B YCIX BHUPOOHMYMX Ta JONOMIKHUX
MPUMIIICHHSIX Oy/1iBEIb, @ TAKOXK Ha BIIKPUTUX POOOUHX JUISTHKAX, MICIISIX TTPOXO.TY JIFOIeH

Ta pyXy TPaHCIIOPTY.

Hopmysannsa i Konmpons oceimneHus

[Ipy mITy4HOMY OCBITJIEHHI HOPMATHBHOIO BEJIMYMHOIO € aOCONIOTHE 3HAYEHHS
ocBiTIeHOCTI (£) Ha poO0YNX MOBEPXHSIX.

3rinno  JIBH B.2.5-28-2006, B OCHOBY HOpPMYBaHHSI OCBITJICHHS BHPOOHHYUX
MPUMIIIEHb TPOMHCIOBUX IMAMPUEMCTB TOKJIAICHO 3aJICKHICTh HEOOXITHOTO PIBHSA
OCBITJICHHSI BIiJl XapaKTEepPUCTHKH, pO3PsSAy Ta MiAPO3pSALY 30pOBOi poOOTH, 11O
BU3HAYAIOThCS HAMMEHIIUM a00 EKBIBAJIGHTHMM pO3MIpOM 00’€KTa pPO3PI3HEHHS,
KOHTPAacTOM MK 00’€KTOM pO3pi3HEHHS 1 (JOHOM, Ta XApaAKTEPUCTHKOIO (POHY, a TaKOX
3aJIEKHICTh BIJl CUCTEMHU OCBITJIEHHS B poOOYOMYy MpuMIlIeH] (IPUPOAHE, CyMILIEHE,
OOKOBE, BEpXHE, 3araJibHEe, KOMOIHOBaHE).

3rigno JIbH B.2.5-28-2006 nns BUpOOHHYMX MPUMILIEHb BU3HAYEHO BICIM pO3PSAIB
30poBoi podoTH. HaiiBuiny TouHicTs 3abe3neuye | po3psn 30poBoi poOoTH (po3mip 00’ €KTy
po3pizHeHHs1 ctaHoBUTh MeHIIe 0,15 mm.). HaltHmkday — rpyOy a0o ayke mally TOYHICTb
MaoTh VI-VII pospsau (po3mip 00’ekTy po3pizHeHHs — Ouibine 5 mm.). VIII pospsg
30pOBOi POOOTH — 1€ JIMIIE 3arajibHe CIOCTEPEKEHHS 32 XOJJ0M BUPOOHHUYOro mnpoiecy. B
cBoto uepry, po3psau [-V ta VIII matots mo yotupu miapospsiau (a, 6, B, r), mepii — B
3aJeKHOCTI BiJl KOHTpPAcTy MDK OO0’€KTOM pO3pi3HEHHS 1 (OHOM, a TaKOX BiA
xapakTepucTuku (oHa (koedilieHTa BIZOUTTS poOOUYOI TMOBEpPXHI), a OCTaHHIA — B
3QJIEKHOCTI B TOTO, SIK 371MCHIOETHCS 3arajbHE CIIOCTEPEHKEHHS 332 XOJO0M BUPOOHUYOTO

npotecy (MOCTiiHO, MEPIOIUYHO 1 T. 1H.).
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HopmyBaHHS OCBITJICHHS Yy MNPUMIMICHHSIX TPOMAIACHKHX, aJMIHICTPAaTHUBHO-
moOyTOBUX 1 JKHTIOBUX OY/iBelb Ta CIOPYd Ma€ OCOOJMBOCTI B TOpPIBHSAHHI 3
HOPMYBaHHSIM OCBITJICHHS] Y BUPOOHUYUX MPUMIIICHHSX.

B ocHOBY HOpMYyBaHHSI OCBITJICHHS B MPUMIIICHHSIX TPOMAChKHUX, aIMIHICTPATHBHO-
MoOYTOBUX 1 JKUTJIOBUX Oy[AiBEIb Ta CIOPY] MOKIAJACHO 3aJCKHICTh HEOOXITHOTO PIBHSA
OCBITJIEHOCTI BIJ] XapaKTEPUCTHKHA 30pPOBOI pOOOTH, PO3psAy Ta MIAPO3PAIY 30pOBOi
poboTH, sIKI BU3HAYAIOTHCS HAWMEHIIMM a0o0 EKBIBAJIGHTHUM pPO3MIpOM 00’€KTa
pPO3pI3HEHHSI Ta BIIHOCHOIO TPHUBATICTIO 30pOBOiI POOOTH B HAMPSMKY 30py Ha poOouy
MOBEPXHIO, @ TAKOXK 3AJIEKHICTh BIJl CUICTEMH OCBITIICHHS, 1110 BUKOPUCTOBYETHCSI.

OCKUTbKH TIPUPOJIHE OCBITJIICHHS HE € MOCTIMHUM Y Yaci, TO HOro KUIbKICHA OITiHKA 1
HopmyBaHHs 3rimHo JIBH B.2.5-28-2006 3piiicHIOETBCS 3a BIAHOCHHUM IIOKa3HUKOM —
koediientom npupoanoi ocsitiienocti (KI10):

K‘HO:(EBH/EWB)-lOO%’ (7.3)

ne FEpy (IK) — mpupoIHA OCBITJICHICTH y JaHIM TOYIl IJIONIMHUA BCEpeIuH1
MPUMIIICHHS, SIKa CTBOPIOETHCS MPSIMUMU COHSYHUMH MPOMEHSIMH Ta PO3CISHUM CBITIIOM
Hebocxminy (6e3nocepeaHboro abo micist BiAOUTTA); E3pp (JIK) — 30BHINIHA TOPU30HTATbHA
OCBITJIEHICTb, [0 MA€E MICIIE B TOH K€ caMUil 4ac MPH MOBHICTIO BIAKPUTOMY HEOOCXHIII.

Y pa3i GOKOBOro MPHUPOJHOIO OCBITJICHHS (4Yepe3 BIKOHHI MPOpI3M B CTIHAX)
HOpMy€eThesl MiHIMabHe 3HaueHHs KIIO. 3a cuctemMu BepXHBHOT'O MPUPOTHOTO OCBITICHHS
("uepe3 mixTapi, CBITJIOBI MPOPI3U B 1axy OyiBIi), a00 KOMOIHOBAHOT CHCTEMH BEPXHBOTO Ta
OOKOBOI'0 TPUPOJIHOTO OCBITIEHHS HOpMyeThes cepeniit KIIO, mo oGuucmioeTrbes 3a
pe3yJibTaTaMH BHUMIPIOBaHb y 7 ToukaxX (HE MeEHII 5), sKi po3TalioBaHI Ha TEPETHHI
BEPTHUKAIBHOI MJIOMIMHU XapaKTEPHOro PO3pi3y MPUMIIIEHHS H YMOBHOI po0040i MOBEpXHI
(a6o migmorwm). Ilepia Ta ocTaHHS TOYKA MOBUHHI OyTH pO3TalllOBaHI Ha BiACTaHI 1 M Bix
noBepxHi cTiH. Cepenne 3HaueHHs1 KITO o6uuncmtoeTses 3a popmyroro

KIIO; = (KITIO;/ 2 + KIIO,+ KIIO; +...+ KIIO,..; + KI10,/ 2) / (n-1), (7.4)

ne KI10, — xoedilieHT NPUPOJHOTO OCBITJIEHHSA y n-W KOHTPOJBHIN TO4Il, 7
KUIBKICTh KOHTPOJBHUX TOUOK Y TUIOIIMHI XapaKTEPHOTO Mepepizy MPUMIIIECHHS.

Ha piBeHb npupoaHOrO OCBITJIICHHS BUPOOHUYMX MPHUMIIIEHb BIUIMBAIOTh, y MEPIIY
Yyepry, CBITJIOBUM KIIIMAT, IKUI 3aJ€XKUTh Bl TeorpadiuHoro po3TyllyBaHHs JAHOTO MiCII,
IJI0IIA Ta OplEHTAIsl CBITJIOBHX OTBOPIB, KOHCTPYKI[iSl BIKOH, YUCTOTA CKJIA, T€OMETPHUYHI
napameTpy NPUMIIIEHb Ta B110MBaIO4l BIACTUBOCTI MOrO BHYTPILIHIX MOBEPXOHb, a TAKOX

30BHIIIIHE Ta BHYTPIIIHE 3aTIHEHHS CBITJIa PI3HUMHU 00’ €KTaMHU.

Hopmosane 3nauenns K110 (ey) nnst OyAMHKIB, pO3TAIIOBAaHUX y PI3HUX pailoHax
CBITJIOBOTO KJIIMATYy, CJIiJl BU3HAYATH 32 POPMYJIIOIO0

en= e, * my, (7.5)
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ne e, — HopmoBaHe 3HaueHHs KIIO 3a JIBH B.2.5-28-2006; my — xoedimieHT
CBITJIOBOTO KJIiMaTy; N — HOMEp IpynH 3a0€3MeUeHOCTI MPUPOJTHUM CBITIIOM.

Y  BUpOOHWYMX TPHUMINIEHHAX 13 30poBo0 pobororo [-III  pospsaiB  crmig
BUKOPHUCTOBYBAaTH CyMillleHE OCBITJIEHHSA. /[IJIS CyMIIIEHOTO OCBITJIICHHS HalOIbIIe
3HAUEHHs KoedilleHTa MPUPOTHOro OCBITICHHS ckiaaae 6% (pospsn 1), a naiimenine — 0,1

(po3psia VIII r).

Bubip oxcepen ceimna 0na cucmem 0C8IMACHHA SGUPOOHUUUX NPUMIULEHb mMaA
eKcniyamayia 0Ceimalo6aibHUX yCmMaHo680K

Bubip mxepen cBiTia JUisi CUCTEM OCBITJICHHS BUPOOHHUYMX MPHUMIIICHb 3aiiMae
BaXJIMBE MICIE B CUCTEMI 3aXO/IB 3a0e3neyeHHs KOMPOPTHUX Ta Oe3MeYHUX YMOB Ipalli.
OCHOBHUMH XapaKTepUCTUKAMU [KEpeN CBITJIa € HOMIHajJbHA Hampyra, IMOTY>KHICTb
CIIO>KMBAaHHSI, CBITJIOBUH MOTIK, TUTOMA CBITJIOBA Bij1aua Ta CTPOK CIIY>KOH.

Bubuparoun mTydHi JpKepela CBiT/Ia, TEpeBary CiiJ] HaJaBaTH JIFOMIHECIICHTHUM
JaMIiaM Ik eHeproeKOHOMIYHMM. KpiM Toro, 3a CrieKTpallbHUMHU XapaKTEPUCTUKaMU BOHH
MaKCHMAJIbHO HAOIIKAIOTHCS 10 MPUPOIHOTO CBITJA, IO BaXKJIMBO MPHU BUKOPUCTAHHI CY-
MIIIEHOr0 OCBITJIEHHS.

[TopiBHANBHY XapakTEpUCTHKY PI3HUX INITyYHUX JDKEpeNl CBITJIA 3a CBITIOBOIO
Bi/1auero HaBeieHo B Tadymm 7.1.

Y nammax po3KaplOBaHHS BHIMME CBITJIO BUIPOMIHIOE Harpita 10 BHCOKOI
TEMIIepaTypy HUTKA 3 TyTOIUIABKOTO Marepiany (HaifyacTime 3 BoiIbppamMy), o poOHUTH iX

MPOCTUMH Y BUTOTOBJICHHI Ta HaIIHHUMH B €KCILTyaTallii.

Tabnuys 7.1
Ilopignanvka xapaxmepucmuxa j1amn 3a c6imji068010 giooayero
Tun samnu CaiyoBa Biggaua, am/BTt
CTaHJIapTHA JIaMIla PO3KAPECHHS 7-17
Kpunronosa 8-19
l'anorena 14-30
PrythHa 40-60
JIromiHecIieHTHA 40-90
HatpieBa 90-150

Jlo iX HemoMiKiB MOKHA BITHECTH Majy CBITIOBY Bigmauy (10-15 nm/BT), HeBenukuii
cTpok ciyx0u (6mu3pko 1000 roxa), BUCOKY TemIiepaTypy HMOBEpPXHI KOJOM Ta HE JIyXe
CHPUSATIMBUMA AJIS JIOJCHKOTO OKa CHEKTPaJbHHUM CKJIaJ CBITIA, B SIKOMY IE€pPEBa)KalOTh
YKOBTHH 1 YepBOHUI1 KOJILOPH MPU HECTAul CHHBOTO U (P10JIETOBOTO MOPIBHSHO 3 TPUPOJTHUM
CBITJIOM, 110 O€3yMOBHO YCKJIQJJHIOE IPOLIEC PO3pI3HEHHS KOJbOpiB. BoHM mornmHaroTh

0araTto eNeKTpoeHeprii, mpaio4u Mnpu I1poMmy, B cepenubomy 1000 roamn. Yacre
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YBIMKHEHHSI Ta BAMKHEHHS JIaMIT PO3KapIOBaHHS, Mepenagy CTpyMy BUBOASTH iX 3 JIay Iiie
HIBULLIE.

VY razopo3psaHux jJamiax 0ajgoH HAIOBHIOETHCS MapaMH PTYTI Ta IHEPTHUM ra3oM, a
Ha BHYTPINIHIO TOBEPXHIO OajoHa OJATKOBO MOXKe OyTH HaHeceHuil mrominodop. B
3QJIEKHOCTI BiJl TEXHOJOT1l BHUTOTOBJIEHHS, Ta30pO3psAAHI  JlaMIK OYBalOTh HU3BKOTO
(JTIOMIHECIIEHTH1) Ta BHUCOKOTO THCKY. JIFOMIHECIIEHTHI JaMIId MalOTh BEJIHMKHUNA CTPOK
ciyx6u (61apiie 10000 rox), Oinbiny cBiTiIOBY Bigaady (50-80 nm/BT), MeHIy HIXK y JIaMm
pO3KApIOBAHHS SCKPaBICTh pOOOYOI MOBEpPXHI, 11O CBITUTHCS, Ta KpallUW CHEKTPaTbHUIMA
CKJIaJ CBITJIa, SKUH MaKCMMaJbHO HAOMMKEHMM A0 aAcHHoro. Jlo HemoIKiB
JIOMIHECIIEHTHHUX JIaMIT BIJHOCUTBCS: MIABHUIIIEHA IyJIbCallis CBITIOBOTO MOTOKY, HECTIMKa
po0OoTa MpH HU3BKUX TEMIlepaTypax 1 3HWKEHIM Harpy3l B €JIeKTpOMepexi Ta OuIbLI
CKJIaJlHA CXeMa MIIKIIOYEeHHS A0 ejekTpomepexi. [ligBuieHa mynbcallis CBITIOBOTO
MOTOKY Ta30pO3PSAIHUX JIAMIT HETATHBHO BIUIMBAE HA CTAH 30Dy JIIOJWHH, & TAKOX MOXKE
BUKJIMKATH TaK 3BaHUN CTPOOOCKOMIYHMM e(eKT, SIKUM Moysirae B TOMY, LIO0 YaCTUHU
oOnaaHaHHs, AKI 00epTaroThCs, 34aI0ThCd HEPYXOMHMH a00 TaKUMH, 110 OOEpTarOThCs B
MPOTUJICKHOMY HalpsiMi, a 1€, B CBOIO Yepry, MOK€ IPHU3BECTH IO MIJBUIIEHHS PIBHS
TpaBMaTU3My Ha poOoumx Micuax. J[is 3MeHmeHHS HeraTHMBHOI i IMX SBUII Ha
MpaloynX, HEOoOXigJHO ab0 BMHUKATH CYyCIAHI Ta3opo3psaHi JiaMId B pi3HI ¢asu
€JIEKTPOMEPEIXK, 1110 3HAYHO 3MEHIIUTHh KOEQILIEHT IMyjbcalii iX CyMapHOro CBITJIOBOIO
MOTOKY.

Po3pi3HSIIOTE KillbKa THITIB JIOMIHECIIEHTHUX JIaMI 3JIEKHO BiJI CHEKTPAIBHOTO
cknany csitia: JIJI — mammu nennoro cBitia, JIb — 6inmoro ceitna, JI/[L] — nenHoro cBitia 3
MPaBIJIBLHOIO KOJIKOPOBOIO mepenavero, JITb — rtemno-6imoro cBitna, JIXb — xomomno-
Oimoro cBiTia. SIKIO HEMae 3acTEepeKeHb CTOCOBHO  CIEKTPAIBHOTO  CKIIAAy
BUIIPOMIHIOBAHOTO CBITJa, TO 3 EKOHOMIYHOI TOYKH 30py HaWKpalie 3acTOCOBYBATH
JTrOMiHecHeHTHi Jlammu tuiy JIb, siki MaloTh HaMBHIy CBITIOBiIIady.

Jlamnu Bucokoro THCKy, e — ayrosi prytHi ([IPJI) Ta natpieBi mamnu ([AHaT),
MaroTh CTpok ciy»k0u O6utbin 10000 rox Ta cBiTaoBiAAaqy BianosigHo 50 Ta 130 1m/BrT.

VY rajioreHHUX JlaMmax KOJOW HamoBHEHI MapaMu rajioreHy (#omy abo Opomy). 3a
MPUHLMIIOM [ii BOHM TONUISIOTHCS HAa JIAMIIM PO3KAPIOBAHHS, Ta30pO3psAHI  Ta
MeTasorajoreHoBi. [amoreHHi mammm MarOTh CTpok ciayxom (2000-5000 rTom) i
ceiTnoBimaay (20-75 nm/Bt). Ockinbku Temmeparypa HarpiBaHHS iX CKJIa 3HA4HO
MiABUILYETHCSA, TAJOTEHHI JaMmmu poOJsTh 3 KBApIOBOro marepiamy. BoHm He Tepruirhb
3a0pyaHeHb Ha KoyiOi. TopkaTHucs HE3aXWIEHOK PYKOK A0 OanoHy HE MOXXHaA — Jamima
HIBUAKO MeperopuTh. JIIHIMHI raJoreHHl JJaMId BHUKOPUCTOBYIOTHCSI B MEPEHOCHUX a0o
CTaIliOHAPHUX MPOKEKTOPaxX, IX 4acTO 00JAAHYIOTh JATYHKH PYXY.

CsiTiio, BUINpOMIiHIOBaHE CBITIOAI0AHOW samnow (CJI), nexuTs y By3bKOMY

niana3zoHi crekrpa. Kpucran Takoi jgamMmu cnoyaTKy BHIPOMIHIOE KOHKPETHHUU Koiip (Y
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Bumaaky CJI BuauMoro miama3oHy) Ha BIAMIHY BiJ JIaMIH, 1[0 BUIPOMIHIOE OUIBII
IIUPOKUN CIEKTp, JA€ TOTPIOHMM KOJIp MOXHA OTpUMaTH JIMIIE 3aCTOCYBaHHSAM
30BHINIHBOTO CBITNIOMUIBTPY. Jliama3oH BUIPOMIHIOBaHHS CBITJIOAIOAa Oarato B 4YOMy
3QJICKUTHh BIJ] XIMIYHOTO CKJIaJly BUKOPHMCTAaHMX HamiBNpOBiMIHUKIB. [Ipu mpomyckaHHi
EJIEKTPUYHOTO CTPYMY Yepe3 p-n mepexi y npsMoMy HampsMKY, HOCIT 3apsly — €JIeKTPOHU
1 Jgipku — peKOMOIHYIOTh 3 BHUIPOMIHIOBAaHHSIM (OTOHIB (Uepe3 mepexin eIeKTPOHIB 3
OJTHOTO €HEPTETHYHOTO PIBHS HA 1HIIHA).

Y mopiBHSHHI 3 IHIOUMU EJIEKTPUYHUMH JDKEpelaMH CBiTJa CBITIOAIO[aM
XapaKTepHi HACTYIHI BIAMIHHOCTI:

e Bucoka cBiT/IOBa Bijjiaua: cy4acHi CBITJIOAIOM 3PIBHSIIUCS 32 IIMM ITapaMeTPOM
3 HATPIEBUMHU Ta30pPO3PSIHUMHU Ta METAJIOTAJIOTEHHUMU JaMIIaMH, TOCATHYBIIU 146 moMeH
Ha BarT.

e Bucoka MexaHi4Ha MIIHICTh, BIOPOCTIMKICTh (BIACYTHICTh HUTKU PO3KAPIOBAHHS
W IHIIMX 9YTIMBUX CKJIAJIOBUX).

e Tpusanwuii TepMmin ciay>xk6u — Big 30000 mo 100000 roaus (3a TpuBamoctTi podOTH
8 ronwH Ha NeHb — 34 poku). Ase 1 BiH HE HECKIHUEHHUW — MpHU TpUBAIid pobOOTi i/abo
MOraHOMY OXOJIO/PKEHH1 BIIOYBA€ThCA «IErpajallishy KpHUCTaja 1 IMOCTYIOBE IMaJlIHHSI
SICKPaBOCTI.

e KinpKicTh LWKIIB BMHUKAaHHS-BUMHKAHHS HE pPOOJIATH ICTOTHOTO BIUIMBY Ha
TEPMIH CIYy>XOU CBITJIOJIOAIB (HA BIAMIHY BIiJl TPaIULIMHUX JDKEpeNn CBITJIa — JamIl
PO3KapIOBAHHS, TA30PO3PSAHUX JIAMIT).

e CrHekTpallbHa YUCTOTA, JOCATAEThCA HE (DUTbTpamMHu, a TPUHIIUIIOM PHUCTPOIO
npuiIamy.

e Mana iHepHiiiHICTh — BMUKAIOThCS BiJIpa3y Ha MOBHY SICKPaBICTh, B TOM 4Yac sIK
U1l pTyTHO-(GOChHOpHUX (JTFOMIHECIIEHTHUX-EKOHOMIYHHKX) JIaMIT Yac BMHUKaHHSA — Big 1 ¢
no 1 xB, a sickpaBicTh 301mbITyeThcs Bifg 30% mo 100% 3a 3-10 XB, B 3aJIeKHOCTI Bif
TEeMIIEpaTypy HABKOJMIIIHBOTO CEPEIOBHUIIIA.

e besneka — He MOTpiOHI BHCOKI HANpyrd, HU3bKAa TemIepaTypa CBITJIOZIO/A,
3a3Buuai He Buile 60 °C.

e HeuymiuBicTh 10 HHU3BKMX 1 JyXe HH3bKUX TemmepaTyp. OpHak, BHCOKI
TEeMIIepaTypH MPOTUIIOKAa3aH1 CBITIOIONY, K 1 OyIb-IKUM HaIliBIIPOBITHUKAM.

e Exomoriynictb — BIACYTHICTH pTyTi, Qochopy 1 yabTpadioleToBOro
BUIIPOMIHIOBAaHHS Ha BIIMIHY BiJl JIIOMIHECLIEHTHHX JIaMII.

['onoBHMIT HEMOMIK JaHUX JIaMIT — 3aHAJATO BUCOKa IiHAa. Bona mpubmuzuo B 100
pa3iB mepeBepIIye IiHy 3BUYANHOT JTaMITH PO3KAPIOBAHHS.

Jlxeperno cBiTia (JlaMIu) pa3oM 3 OCBITIIOBAHOIO apMaTypOIO CKIIaJa€ CBITUIIHHHUK.

Bin 3a0e3neuye KpimieHHS Jammd, Mojady A0 Hel eNeKTpHYHOi eHeprii, 3amoOiraHHs
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3a0pyHEHHIO, MEXaHIYHOMY  TIOIIKO/KCHHIO, a TaKOoX  HEOOXIOHUW  CTYIIHb
eJeKTPoOe3MeKn Ta BUOYXOBOI 1 MOXKEKHO1 O0e3neKku. 3MaTHICTh CBITUIILHUKA 3aXHINATH 04l
MPAIIOI0YOro BiJ HAAMIPHOI SICKPABOCTI JKEpesia CBITJIA XapaKTepU3YEThCS 3aXHCHUM
KyTOM (11€ KyT MI>K TOPU3OHTAJLITIO Ta JIIHIEI0, sIKa 3’ €IHY€ HUKHIO TOUKY JDKepelia CBIT/Ia Ta
HIDKHIA Kpai BiZOMBAaO40i HEMPO30pOi MOBEPXHI CBITUIILHUKA).

IIpu mpoekTyBaHHI OCBITIIOBAJIBHUX YCTAHOBOK HEOOXITHO, JOTPUMYIOUHUCH HOPM 1
MpaBUJl OCBITJECHHS BUPOOHUUYMX MPHUMIIIEHb, BH3HAYUTH MOTPEOY B OCBITIIOBAJIIBHUX
MPUCTPOSX, KOHCTPYKIISIX 1 MaTepiasax, Ha sKi BCTAHOBIIOETHCS CBITHJIBHUK, a TaKOX
HE0OX1/1H1 00’ €MU CIIOKMBAHHS €JIEKTPUYHOI €HEepTii.

Jns oOpaHOi cHCTEMH OCBITJICHHS, PO3PSAY 1 TMIAPO3PSAY 30pOBHX POOIT
BHU3HAYAIOTh HOPMOBAHE 3HAUEHHS OCBITJICHOCTI HA PoOoYOMy Mictli £,

Ha nactynHomy eramni, BUXOASYM 3 TUIY 1 NOTYXHOCTI JIaMIl, OOUPAETHCS 3HAYCHHS
cBiTioBoro notoky F; . Ilicist uboro po3paxoByroTh 1HAEKC NPUMILLIEHHS

i=ab/h(a+b), (8.6)

e a — JOBXWHA TPUMIIIEHHS, M; b — IIUpPUHA TPUMIIICHHSI, M; /A — BHCOTa
MPUMIILIEHHS, M.

Jani, Ha miAcTaBl 1HAEKCY NPUMIIICHHS, TUIY CBITWJIBHUKIB Ta KOE(]IIIEHTIB
BIIOUTTA CTeNl Ta CTIH (Pcy, Pen)y BU3HAYAIOTH KOE(QILIEHT BUKOPUCTAHHS CBITJIOBOTO
notoky #.  Ilicms 1poro BU3HAYalOTh (PAKTUYHY OCBITJIEHICTh, IO CTBOPIOE B
MPUMIIIEHH] 3a/1aHa CHCTEMA IITYYHOTO 3aralbHOTO OCBITJICHHS

Ey=F,Nnn/Skz, (8.7)

e N — KIJIbKICTh CBITHIBHHUKIB; # — KUIBKICTD JIAMIT B CBITHJIbHUKAX.

PerenbHuii Ta peryispHU AOTNsAA 3a YCTaTKYBaHHSM INPUPOIHOTO 1 IITYYHOTO
OCBITJICHHSI Ma€ Ba)XJIMBE 3HAYCHHS JIJIi CTBOPEHHS DPAIllOHAILHUX YMOB OCBITJICHHS Ha
poOouuX MICIIX, 1 B EPIIYy Yepry, Uit 3a0€3MeYeHHs] HOPMOBAHUX BEJIMYUH OCBITJIEHOCTI
Ha pobouMx MicIsIX ©0e3 JOAaTKOBUX BHUTpAT ellekTpoeHeprii. JlirouumMu HOpMamu
nepen0avyaroThCsl BIJMOBIAHI TEPMIHM YHINEHHS CBITWIBHUKIB Ta BIKOHHOTO CKJIa, B
3aJICKHOCTI BiJl PiBHS MIUTY ¥ ra3iB B MOBITPSIHOMY cepeloBulli. Tak, s BIKOHHOTO CKJIa —
BiJl IBOX JI0 YOTUPHOX Pa3iB Ha PIK; JUIsl CBITHJILHUKIB — BiJl YOTUPHOX 10 JABAHAIIATH pa3
Ha pik. TakoX MOBMHHA MPOBOAMTHCS CBOEYACHA 3aMiHA HECIPABHUX JaMIl Ta THX, IIO
BIJIMIpaIOBaau CBili poOouunii crpok. Ilicas 3amMiHM J1TamMm Ta YHWIIEHHS CBITHJIBHHKIB
HEOOX1JTHO MEePEBIPATH PIBEHb OCBITIICHOCTI B KOHTPOJIBLHUX TOYKAX MPUMIIICHHS HE Pilie
OJHOTO pa3y Ha pik. DakTU4HI PiBHI OCBITJICHOCTI Ha POOOYMX MICISIX MOBHHHI OyTH
Outbiie abo AOPIBHIOBATHM HOPMATHBHUM pPIBHSAM 3 YypaxyBaHHSIM KOEQIIIEHTY 3amacy
BianoBigHO 10 Bumor JIBH B.2.5-28-2006.
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7.2. llcuxodiziooriuni mKiaIMBi pakTOpU TPYAOBOIO NMpoiuecy

Xapaxkmepucmuka wKiOnueux ncuxopizionoZiuHux eupoOHUYUX YUHHUKIE

Jo mkigmuBux mNcuxo(]i3ioNoriyHUX BUPOOHMYMX UWHHUKIB HallekaTh (i3uyH1
(cratuuH1, AMHAMIYHI Ta TIMOAMHAMIYHI) 1 HEPBOBO-TICUXIYHI MEepEBaHTAXKEHHS (PO3yMOBE,
30pOBe, EMOIIIHHE).

PoGoue TmONIOKEHHS «CUASYM» CYNPOBO/KYETHCS CTATUYHUM HABAaHTAXEHHSIM
3HAYHOI KIJIbKOCTI M’SI31B HIT, IJIeUEH, I Ta PYK, 110 Ay>Ke BTOMIIIOE. M’ 5131 niepeOyBaroTh
JIOBIMI Yac y CKOPOYEHOMY CTaHI 1 HE PO3CIa0JAIOTHCS, IO TOTipIIye KpoBooOir. B
pe3yJibTaTi BUHUKAIOTh OOJIbOBI BIMUYTTS B PyKax, IHI, BEpXHIA YacTUHI HIT, CIIMHI Ta
IJIEYOBUX CYIJI00ax.

Bracniok [uHaAMIYHOrO HaBaHTAXKEHHsSI HA KICTKOBO-M’SI30BUH amapar KUCTEH pyK
BUHHMKAIOTh O00JHOBI BIIUYTTS Pi3HOI CHJIM B CyIJIo0ax Ta M’s3axX KUCTeW PYK; OHIMIHHS Ta
YIOBIJIbHEHA PYXJIMBICTh MaNbBIIIB; CYJIOMU M’ S31B KHCT1; HUIOUMMA OLTb y JUISHIN 3aI1 SICTS.

Y pesynapTaTi BHHUKAIOTH JIOKaJbHI M S30BI  MEPEHANPYXEHHS, XPOHIYHI
PO3TSATHEHHSI M’S31B TPaBMAaTHUYHOI'O XapakTepy, IO MOXYTh BUKIMKAaTH mpodeciiini
3aXBOPIOBAHHSA: IUCOLIaTUBHI MOTOPHI pO3Ja/ii, 3aXBOPIOBAaHHS nepudepiiiHoi HEPBOBOI Ta
KICTKOBO-M’s130B0i cucteM. Lli 3axBoproBanHs yBinumm no Ilepeniky mnpodeciiiHux
3aXBOPIOBaHb, 3aTBEPKEHOr0 nocTaHoBo0 Kabinety MiuicTpiB Ykpainu Bia 8 aucromnana
2000 p., Ne 1662.

Hanmipni ¢i13u4HI Ta HEPBOBO-TICHXIUHI MEPEBAHTAXEHHS 3YMOBIIOIOTH 3MIHU Yy
(1310J0T1YHOMY Ta MCUXIYHOMY CTaHaX MpaliBHUKA, MPU3BOAATH 10 PO3BUTKY BTOMHU Ta
MIEPEBTOMH.

BTtoma — 11¢ CyKyNHICTP TUMYACOBUX 3MIiH Yy (i310JIOTTYHOMY Ta ICHXOJIOTIYHOMY
CTaHI JIFOJAWHH, K1 3 SIBIASIOTHCS BHACIOK HAMPY>KEHOI YW TPHUBAJIOI Tpalll 1 TPU3BOJIATH
JI0 TIOTIpIIEHHS 11 KITBKICHUX 1 SKICHUX IMOKa3HWKIB, HEIACHUX BHUMaAKiB. Broma OyBae
3arajbHO0, JIOKAJIbHOI0, PO3YMOBOIO, 30POBOI0, M’s30BOIO0 1 T.J. OCKUIBKM OpraHizM —
€IMHE I11JIe, TO MeXKa MK [IMMU BUJAMU BTOMH yMOBHA 1 He4iTKa. XiJa 301JIbIIICHHS BTOMU
Ta 1 KIHIIEBAa BEJIMYHMHA 3ajJeKaTh BiJ I1HAMBIAYyaIbHUX OCOOJMBOCTEH IIPAIIOI0YOTro,
TPYJOBOTO PEKUMY, YMOB BUPOOHHUOTO CEPEIOBUINA TOIIIO.

XapakTep BTOMH 3aJICKUThH BiJl BUIY TPYJIOBOI AISUTBHOCTI TOMY, 110 (DYHKITIOHAIBHI
3MIHM B OpraHi3Mi IPH BTOMI TMEPEBAXKHO JOKATI3YIOThCSA B THX JIaHKaX OpraHiaMmy, sKi
HECyTh HaWOlIbIlle HaBaHTaXXeHHsA. Ha OCHOBI 1IbOr0 BTOMa MOAUISETHCA Ha (I3UYHY Ta
PO3YMOBY 3a CHIBBIIHOIICHHSIM TJIMOWHM (PYHKIIOHAJBHUX 3MiH y PI3HHX aHaji3aTopax,
¢bi31070TIYHUX CUCTEMaX, BIAIIaX MEHTPAJbHOI HEPBOBOI CHUCTEeMH Tollo. Broma
MOPOJ/KY€E y TpalliBHUKA CTaH, SKUM MPU3BOJAUTH 10 MOMUJIIOK Yy po0OOTi, HEeOEe3meUHHX
CUTyalliil 1 HemaCHUX BWMAJKIB. BueHl HaBOAATH [aHi, SIKIi BKa3ylOTh, IO KOXHOMY

YeTBEPTOMY HEIIACHOMY BMIIAJIKy NIEpelyBaia SBHO BUpaXKeHa BTOMA.
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AHanizyroun 1ncuxo@i3ionoriyHi  HeOe3meyHl Ta IMIKIIJIWBI YHUHHUKH, BEJTUKE
3HAUEHHS MNPUIUISETHCS CTPECY, 110 BHUHUKAE BHACHIJIOK TPUBAJIOTO BIUIMBY Ha
MpaIor04oro KOMOIHOBAaHOI [Ii TCHUXOEMOIIMHUX TMepeBaHTaXEHb Ta HEOe3MeYHUX
BUPOOHUYMX YNHHHKIB.

Oco06MBO HEOE3MEUHNM, K MTOKa3aIu JOCIIKEHHS, € CTPEC y TPYJAOBIN MISITBHOCTI.
Sk 3a3Hauvanocs padilie, CTPECOBl BIUIMBH MOXYTb CTaTH MPUYMHOIO BUHUKHEHHS
Gb1310JIOTTYHUX 1 TICUXOJIOTIYHMX 3MiH, IO MPU3BOIATH 10 HEOE3NMEUHHUX CHUTyallld Ta
HEIIACHUX BUIIAJIKIB.

Ha cydacHomy erami CHJIBHHUM CTpEcOM, SIKMIl BIUIMBAa€ Ha CTaH MpalliBHUKA Ta
MOKJIMBICTh BUHUKHEHHS HEOE3MMEUHUX CUTYaIlli, € MOOOIHT.

MoOOiHr — 1€ «BiiiHa» Ha poOOYOMY MiClll, SIKa NPU3BOJIUTH 0 BUHUKHEHHS Yy
MpaIiBHUKIB CTPECOBOIO CTaHy. 3HAYHA YaCTHMHA POOITHUKIB Ta CIy:KOOBLIB pearyroTh Ha
MOOOIHr  (i3ioyoriuHMMH  (BHpa3Ka LUIYHKY, CEpLEBO-CYJMHHI Ta OHKOJIOTIYHI
3aXBOPIOBAHHS TOINO) Ta TICUXIYHUMHU pO3JIaJlaMd, a I1HKOJM BiH MPHU3BOAUTH [0
TpaBMyBaHHS il camoryOcTBa.

[Tpyunnu nosiBu MOOOIHTY:

e TMpollec MOCTIMHOI MOJEpHi3alii, paifioHami3alii BUPOOHMIITBA, KWW BUMArae
KOHIIEHTpAIIil CHJI 1 yBaru B MpOIIeCi mpaili, o 3yMOBJIIO€ BUCOKY MPOIYKTHBHICTH Ipari 1,
SK HACJI/IOK, COIlIaIbHY HE3aXHUIIEHICTh MPAIIOI0U0ro;

® CTpax BTPaTHTU pOOOYE MICIIE;

® TICHXOJIOTIYHHH Tepop, 3yMOBIIEHUH 3a3/IPICTIO, MAPHOCIABCTBOM 1, SIK HACJIiJIOK,
CTBOPEHHSI IHTPHUT, IUNTOK, (I3MYHOTO BIUIMBY. Bece 1e cTBOproe moraHuii BUpOOHUYMI
KJIIMAT 1 BITMBA€E HA MPOAYKTUBHICTH Mpalli Ta 6€3MeUHICTh i1 YMOB;

e HyJbra Ha poOOTi, KOJHM MPOIIeC Mpalli He BUMAarae TBOPUYUX 3yCUJIb, 1[0 CTBOPIOE
YMOBH JI TOPOJUKEHHS TUTITOK, MIAHTaXy, CHUJIOBOI MOTPO3U, CEKCyaJbHUX JIOMarasb,
JIOMHCIIIB, CYTIEPEUOK MK KOJIETaMH, B sIK1 TOTPAIUISiE BECh KOJIEKTHB.

MOoOO6IHT 1 HOTO HACHIAKK HACTUIBKU MIUPOKO PO3MOBCIOAMIKCE, IO CTAIHM CBITOBOIO
npobneMoro 90-x pokiB. BueHi MNpPONMOHYIOTh BBaXKATH MOOOIHT TCHUXOCOIIaJTbHUM

HEITaCHUM BUIAJIKOM Ha poOOYOMY MiCIi.

3axoou 3axucmy 6i0 ncuxogpizionoziunux gpaxmopie

AKTHBI3allil0 OOMIHY pEYOBMH B OpraHi3mi, fK MNPOQPUIAKTUKY HACHIAKIB il
(i3UMYHIX YMHHUKIB, MOYKHA BUKIMKATH MMOMIPHUMH TIMHACTHYHUMH BIIPABAMHU.

boporbba 31 BTOMOIO, B MEpIIy Yepry, 3BOAUTHCS JO MOKPAILIEHHS CaHITapHO-
TIr€EHIYHUX YMOB BHpPOOHHMYOro cepefoBHIna (JMiKBiialis 3a0pyJHEHHS MOBITPS, LIyMY,
BiOpalii, HopMaJi3alisg MIKpOKIIMaTy, palioHajdbHe OCBITJIIEHHs Toulo). OcoOauBy poib y

3ano0iraHHi BTOMI MpaliBHUKIB BIAIrparoTh NpodeciiiHuil Bia0ip, opraxizamis poOo4oro
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MICIIsI, MPAaBHJIBHE pOOOYE MOJIOKEHHS, PUTM POOOTH, pallioHai3allis TPYA0BOTO MPOIIECY,
BUKOPHUCTAHHS EMOI[IMHUX CTUMYJIIB, BIPOBA/DKCHHS palllOHATBHUX PEKUMIB Tparli 1
BIJIMOYMHKY.

Kpim Toro, mans mpoiTakTHKKM BTOMHU MPAIiBHUKIB 3aCTOCOBYIOTHCS CHEIU(DIUHI
METOH, 10 AKUX MOXXHA BITHECTH 3aCO0M BIJHOBJICHHS ()YHKIIIOHAIIBHOTO CTaHy 30POBOTO
Ta OMOPHO-PYXOBOTO arapary, ONTHMi3allil0 pO3yMOBOI IisTILHOCTI TOIIIO.

3 TOYKH 30py MEOUIMHU IJs NpoQIIaKTHKH, MOMepeHKeHHsT Ta pealimiTarii
HACIIIJKIB TICKXOEMOIIIHHOTO CTPECY pPEKOMEHAYETbCS 3acCTOCOBYBATH BIPABH, IO
BKJIFOYAIOTh TCHXOTepamito, (i3uyHi, BOIHO-TIOBITPsIHI TpoueaypH, (izioTepaneBTHYHI
NpoIeNypy, MacaX, aJeKBaTHE XapuyBaHHS, NpPUHAMaHHS BITaMiHIB Ta MiHEPaTbHUX

PEYOBHH, PEJIaKCylouy MY3HUKY Ta BIIPAaBU, MEAUTALIII0, Ay TOT€HHE TPEHYBAHHS TOILIO.

3aKJII0YEeHHA

OTpuMaHHIO TMPAKTHYHUX BMiHb OI[IHIOBATH OCBITJICHHS pPOOOYMX MiCHb 1
MPUMIIICHD, a TAKOXK MCUX0(]i310JIOTIUHI MKIATUBI (PaKTOPH, MO CYyNPOBOKYIOTH MPOIIEC
Tpalli, IPUCBAYEHI BiAMOBIAHI Ja00paToOpHa 1 MPAKTUIHE 3aHATTSI.

BiamoBial Ha 3anATaHHS.

3asaaunga gasa CPC:

BuBuntr Marepian nexiiii, BiIMOBIHI pO3/IIIN pEKOMEHIOBAHOT JIITEPATYPH.

PexomennoBaHna jiteparypa:

1. Oxopona mpari Ta HMBUIBHUHN 3axucT: [liIpydHMK IS CTy[H., SKI HaBYAIOTHCS 3a
CHEIIAIbHOCTAMM Tally3ed 3HaHb «ABTOMaTu3aiis Ta mnpuianodyayBanus» / O. T.
JleBuenko, O. I. ITomykapos, B. B. 3auapnuii, FO. O. [Tonykapos, O. B. 3emiiiHCbKa 3a pen.
O. I'. JleBuenka. — Kui: KIII im. Iropst Cikopcbkoro, 2018. —417 c.

2. OcHoBu oxoponu mpaui [Enextponne Bupanss]: miapyunuk / K. H. Tkauyk, B. B.
3anapuuit, 1. B. 3epkanos, O. L. ITonykapos [ta iH]; HTYY «KIII im. Irops Cikopcbkoroy.
— EnextponHni TekctoBi aanHi (1 ¢aiin: 7,4 Moaiit). — Kuis: OcnoBa, 2015. — 456 c. — Ha3Ba
3 ekpana. — [loctym: http://ela.kpi.ua/handle/123456789/18512
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JIEKIISA 8. Cneungika BupoOHU40I caHiTapii Ta ririeHu npaui Ha
KOMIT'I0TepPU30BaHUX podounx Micsausx. irieniuna kiacudikanis npaui Ta BUMOru
10 BUPOOHUYMX NPUMillleHb.

Merta: 03HallOMUTH 13 0OCOOJIMBOCTSIMU YMOB TIpalli 1 CIOCO0aMU 3aXUCTy MEPCOHATY
BiJl HEraTMBHOrO BIUIMBY IIKi/UIMBMX (akTopie Ha KOMII IOTEPU30BAHUX POOOYMX
MICALISIX; MOIH(OPMYBaTU MPO CaHITAPHO-TITIEHIYHI BUMOTH A0 BHUPOOHHYHX
MPUMIIICHB 1 TOPSAIOK iX JOTPUMAaHHS.

HaBuajbHi NUTAHHSA | PO3PAXYHOK Yacy:

8.1. Cnenudika BUpoOHUYOI caHITapii Ta Tri€HU Mpail Ha KOMIT IOTEPU30BAHUX

POOOUMX MICSIIS. ..t eeetteeete et e et e et e e e e e e e e e et e e e e e e e ee e eaeeaneeeaenee e anns 54 xB.
8.2..CaHiTapHO-TITi€HIYHI BUMOTH 10 BUPOOHUYHMX MPUMIIICHb 00’ €KTIB

rocoapchbkoi MISUTBHOCT (O ). ... e, 10 xa.
8.3. I'irieniuna kacudikairis mpaiii. ATecTarisi poOOYMX MicIlb 32 yMOBaMH Tipari. 25 XB.

BAKITEHOUEHHST .. eeeeeeeeeeeee e e et e e e et e e e e e e e e e e e e e et eeeeeaneeeeeanaeeerennaeeeennaeeeennaeeernnnaeeennns 5 xB.

Beryn

B ymoBax cydacHOro BHUPOOHHUIITBA, SIKE XapaKTEPU3YEThCS  IIUPOKUM
3aCTOCYBaHHSIM KOMIT' FOTEPHUX TEXHOJIOT1H, MUTAHHSA IIOJ0 BU3HAYEHHS XapakTepy Ta
YMOB TIpaIrli KOPHCTYBadiB KOMIT IOTEPHOI TEXHIKHM, (YHKIIIOHAIBPHUX 3MIH Yy JIWHAMIII
BUKOHAHHS TPYJOBHX 3aBJaHb, 3aXBOPIOBAHOCTI Ta CTaHy 3J0pOB’S MPAIIOI0YUX, & TAKOXK
po3poOKka 3aco0iB 3aXHMCTy 3HAXOJATHCA B ILIEHTPl yBaru BITYM3HAHUX Ta 3apyODKHUX
¢axiBIiB.

8.1. Cnenndika BupoOHUYOI caHiTapii Ta riricHM npani Ha KOMII'VTEPU30BAHUX
podouunx mMicsaus

PoGora 3 KOMIT'IOTEpHOIO TEXHIKOW 1, 30Kkpema, 3 Bimeorepminaiamu (BJIT)
pasvKaIbHO 3MIHIOE YMOBH Ipalll 1 HE 3aBXAU B Kpally cTOpoHY. HeratuBHuil BIUIMB Ha
3IIOPOB’sI JIIOJMHM TIiJ] 4aC TPUBAIOI pOOOTH 3 KOMIT IOTEPHOIO TEXHIKOIO — I1¢ 00’ €KTHBHA
peasbHICTh. Bjke BHSBICHO TPSAMUI 3B’S30K MDK 3aCTOCYBaHHSIM KOMIT IOTEPHUX
TEXHOJIOTIH 1 6araThbMa 3axBOPIOBaHHSAMHM (TIOTIpIIEHHS 30py, 001 y CIHHI Ta ImHi, 60 y
KHCThOBUX, JIIKThOBUX 1 TJICUOBHX CYTJIO0aX, MOPYIICHHs CHY, XPOHIYHHUMA TOJIOBHHUM O1J1b,
HyJI0Ta, CIaOKICTh, CTPECOBUH CTaH, 3aXBOPIOBAHHS IIKIpW, MPUPOJKEHI aHOMAIIi,
MIPOBOKAIIisl eMJIENTUYHUX MPUCTYIIIB, IHCYJIBTH Ta 1HII 3aXBOPIOBAHHS). 3 SBUINCS 1 HOBI

XBOPOOH: TaK 3BaHi «CHHAPOM KOMII FOTEPHOTO 30py» 1 «CUHAPOM [HTepHETY».
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OCHOBHMMH CHUMITOMaMHU «CHHJPOMY KOMII FOTEPHOTO 30py» € CTOMJICHICTh OYEH,
JIBOTHHSI B OYax (AMIUIONISA), MOPYIICHHS CIpPUHMaHHS KOJIbOPIB, CIHO30TOUYMBICTH OYECH.
«KoMm’roTepHa 3aJIeXKHICTb», y TOMY 4YHCIl «CUHAPOM IHTEepHETy», $K pPI3HOBH]
coliaTbHUX HeOe3MmeK AeTalbHO POo3rsaHyTo B maparpadi 1.3.4. CorianpHi Ta COIlaIbHO-
HOJIITHYHI HEOE3MEKH.

BceranoBiieHO, 10 CTaH OpraHi3My KOpPHUCTYBaya KOMII FOTEPHOI TEXHIKM 3HA4YHO
3aJIeKUTh B BuUay pob6otu 3 BJIT Ta ymoB ii BukoHaHHS. [[IsJIbHICTR KOpPHUCTYBauiB
KOMIT FOTEPHOI TEXHIKH 3a 1i CKIaJHICTIO MOYKHA MOIJIUTH HA TPHU TPYIIH, X0Ua TaKUH MO
1 Ma€ JOCUTh YMOBHMI XapakTep, OCKUIbKM JaHe MUTAHHS 1I€ HE JIOCTaTHBO PO3poOJIeHE 1
notpelye CBOTo MOAAJBIIOrO A€TalbHOIO BUBYEHHS.

I rpyna — [iSUIBHICTH, sIKa TIOB’Si3aHa 3 BHUKOHAaHHAM HECKJIAaJHUX 0aratopa3oBo
MOBTOPIOBAHUX ONeEpalliif, 10 HE BHUMAaralTh BEIUKOTO PO3YMOBOIO HAIPYKCHHS.
Hampuknan, e poGoTa omepaTopiB KOMII IOTEPHOTO HabOpy, MpPAaliBHUKIB JOBIAKOBUX
CITY k0.

2 rpyna — AiSUTBHICTD, SIKA TOB’sS3aHa 13 3/1MCHEHHSAM JIOTIYHUX OIepallii, 1Mo MOCTIHHO
MOBTOPIOIOTHCA. Hampukmnaa, me poboTa iHXeHepa-IPOEeKTyBaJlbHUKA, OIepaTropa
aBTOMAaTU30BAHOT'O BUPOOHUIITBA 1 T.]I.

3 rpyna — JAiSUIBHICTb, KOJIM B Mpoueci poOOTH HEOOX1IHO NpuiMaTh pilleHHS 3a
BIJICYTHOCTI 3a3jajieriib BijoMoro anroputmy. Hanpuknaa, ue poOorta iHXeHepa-
mporpamicTa, JUCIETYEPiB PyXy 3aTI3HUYHOTO TPAHCIIOPTY, AEPONOPTIB TOIIO.

Jis  mokpamieHHss yMOB Tpami BCIX TphOX TpyN KOPUCTYBadiB HEOOXiTHO
OpraHi3oByBaTH iX mpodeciiHy AISUTbHICTP TaKHUM YHHOM, 100 Yy KOXHIN rpymi sSKOMora
qacTilie MOEIHYBANINCSA CTAaHAAPTHI omneparii i TBOpYi KOMIOHEHTH. T1IbKH B I[bOMY pa3i,
MOJXHa  ONTHUMI3yBaTH  pIBEHb  HEPBOBO-EMOIINHHOTO  HANpYXCHHS, 3yMOBICHHM
poeciiftHOI0 TiSUTHHICTIO KOPUCTYBAviB KOMIT IOTEPHOT TEXHIKH.

Po3rnsiHeMo OCHOBHI BHIY HEraTWBHOTO BIUIMBY Ha OpraHi3M JIOIMHHM, SIKI MArOTh
MICIIE TIPY BUKOPUCTAHHI KOMIT FOTEPHOI TEXHIKH.

Hezamuenuii eénius na opeanu 3opy. Ilpu po6oti 3 BT ocHOBHE HaBaHTa)KEHHS
MpUIIAJa€ caMe Ha OpraHu 30py. BuIbLIICTh AOCHIKEeHb MOKa3ye, 1mo y oneparopis BAT
«OYHI» CHMIITOMH 3YCTPIYalOThCSl YacCTillle, HIK «30pOB1», MPHUUOMY YacTOTa MPOSBIB
aCTEHOMI] BUINA Yy XIHOK, HIXX Yy YOJIOBIKIB. TakoX BIAMIYE€HO, L0 MOPYLIECHHS (PYyHKIIN
30py KOpemroioTh 3 BikoM omnepartopiB BJIT 1 actenomist Oifbll BUpakeHa y ONEpaTopiB
CTapIIOr0 Ta CEPEeIHbOTO BiKy. TakoX BHSIBJICHO, IO «ACTEHOIMIYHI» CUMITOMH YacTille
3yCTpIYarOThCs B ONEPATOPIB, AKI B CHITy crieln(}iKu CBO€ET poOOTH, OlIbIlIe Yacy MpaIo0Th
y JIaJOrOBOMY PEXHUMi, BUKOHYIOTh BBEJICHHS Ta HAJaroJKyBaHHS NpPOTpam, 31iHCHIOIOThH
penaryBaHHST TEKCTy. 3aciiyroBye€ Ha yBary 1 ToW (akT, mo0 YuM TpuBaJima Ta
inTeHcuBHima mpans 3a BT mporsrom poOouyoro aHsA, TUM IIBUAMLIE 3’SBISIOTHCA Ta

CTalOTh OUIBII BUPQXKCHUMH (DYHKITIOHATIbHI TOPYIIEHHS OPTaHiB 30DYy.
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Sk He NIUBHO, ajle caMeé 3aCTOCYBAaHHS CYYaCHUX AMCIUIEIB, y SIKUX JlaroHajb
ckinamgae 19, 21 Ta Oinbine ArOWMIB, TPU3BOAUTH A0 3POCTaHHS HeraTuBHOro BIMBY BJIT
Ha OpPraHu 30pYy JIIOJUHY, OCKUIBKM 3aMICThb TOrO, 100 BUKOPHCTOBYBATHU Ha BEIUKOMY
€KpaHi CUMBOJM OUIbIIOro po3mipy, kopuctyBaul BJIT mparnyum nuiine MakCHMalbHOTO
3allOBHEHHS €KpaHy iH(OpMaIll€l0 BHUKOPHUCTOBYIOTH T1 K caMi, a 1HOMI Ie W MEHIII
PO3MIpH CHUMBOJIIB, Ta OJIHOYACHO BEJIMKY KUIBKICTh KOHTPACTHHMX KOJIbOPIB, 110 CTBOPIOE
JIMILE 10/1aTKOBE HABAaHTAKCHHsI HAa 30pOBUI aHAJI3aTop.

Ha #imoBipHicTh mopymieHHs (QYHKIIT 30py HaHO1IbIIE BIUTMUBAE HEYITKE 300payKeHHS
Ta MEPEXTIHHS Ha eKpaHi auciuero. KopucryBau Moke HaBiThb 3BUKHYTH /10 HE3HAYHOTO
MEPEXTIHHA TEKCTy YU KapTUHKHU, OJHAK OYl aBTOMAaTMYHO pearyrTh Ha 1E, MPU LbOMY
HaIpY>KyIOTbCS 30pOBI HEPBHM Ta BIJAMOBIJHI 30pOBI LIEHTPU KOPHU TOJIOBHOTO MO3KY, a
rOCTPOTa 30py HEMUHYYE 3HIKYETHCA. 3a Cy0’ €KTUBHUMHU OI[IHKaMU ONIEPaTOpiB, KPUTHIHA
4acToTa CBITJIOBUX MEPEXTIHb, TOOTO HaWOUIbIIA YAaCcTOTa, MPU SIKIA JIIOJMHA IOMIYae
MEPEXTIHHS, 3aJI)KHO BIJl TUITY JIIOMIHO(pOpa, PO3AUILHOI 3/1aTHOCTI €KpaHy, SCKPaBOCTI
300pakKeHHs1, CTAHOBUTh HA CYYaCHUX AHCIUIEesX 0iau3bko 70 I,

Hamnpyxena 3opoBa poGota, sikoro € pob6ora 3a BJIT, mo maHum Jq0CIHIIKEHb
MPOBITHUX O(TaTBbMOJIOTIB, BUKIMKAE TMOMITHI 3MIHM B TOCTPOTI 30py Ta MpoOieMHu 3
doxycyBannsm 3opy. Hanpuknan, y 6uibimnocti kopuctyBauiB BJIT roctpota 30py micius 4
roguH pobotu 3a BJIT mnoripuryerscss mpubnuzno B 2 pasu. KpiM Toro, mocrtiiHmii
HanpykeHud norisix Ha exkpadn BJIT 3menmye wacrory wmopranss. Ilpu  mpomy
MOTIPITY€ETHCS 3BOJIOKEHHSI TIOBEPXHI OYHOTO S0JyKa CIIbO30BOIO PIAMHOIO, SKa 3aXHUIIAe
POTOBHIII OKa BiJ BUCHXaHHS, Ta OYMINy€e ii Bix 3abpynueHHs. lle moxe mpusBecTu 110
BUCHUXAaHHS Ta MOMYTHIHHS POTOBHIIL, &K JI0 TTOSIBH CIIITIOTH.

[Mo crocyerbest kopuctyBadiB BJIT, siki HOCSITh OKYJISIpH, TO BOHH OUIBINE CXUIBHI
1o po3naniB GyHkIii 30py. Lle mosicHIOETECS TUM, TIIO 111 HOpMaiibHOT pobotu 3 B/IT, sk
MPaBHJIO, HEOOX1THI 1HIII OKYJISIPH HIXK Ti, SIKI KOPUCTYBadi BUKOPUCTOBYIOTD IS YATAHHSI.

HeratuBHuii BIUIMB Ha OpraHW 30py B KOPHUCTYBadiB KOMIT'IOTEPHOI TEXHIKH
OB’ SI3aHUHA TaKOXK 3 MOXKIIMBUM OJHOYACHUM BHKOPHCTAHHSM B iX pOOOTI TaKMX 00’ €KTIB,
AK TUCIUIEH, KiaBlaTypa Ta JOKyMeHTalis. Sk mpaBmiio, 1i 00’ €KTH PO3TALIOBaHI B PI3HUX
30HaX CIIOCTEPEKEHHS, 1[0 BUMarae 0araropasoBOro MEpeBEACHHs JiHii 30py BiA OJHOTO
o0’ekty n0 iHmoro. PobGouya mokymeHTalis po3MillleHa dYacTillleé 3a BCE HAa CTONI Yy
TOPU3OHTAIBHIN IJIONIMHI, Ha BiACTaHI ONTUMAaNbHOI 30HU Buaumocti (250-300 mm), a
00’€KTH PO3pI3HEHHS B IIbOMY BHIIAJKY TeMHI Ha cBITIOMY (oHi. OO’ €KTH PO3pI3HEHHS HA
KJIaBlaTypi BiA3HAYAIOTHCS OUTBIIMM PO3MIPOM 1 PO3TAIIOBaHI B MOXMJIIM IUIOMIMHI T€X HA
BIJICTaHI ONTHUMAJbHOI 30HH BUIUMOCTI, PH LIbOMY BOHHM MOXYTb OyTH SIK TEMHUMH Ha
cBiTioMy (OHi, Tak 1 CBITMIMMH Ha TeMHOMY (oHi. OO0’€KTH pO3pi3HEHHS Ha EKpaHi

JMCIIIEs, e SICKpaBl 3HAKU HA TeMHOMY (DOHI Maii’Ke BEpPTUKAILHO OPIEHTOBAHOTO €KPaHy,
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[0 BUMAarae ropu30HTAIBHOI Opi€HTaIlll JiHIi 30py, 1 po3TalloBaHl BOHM Ha BiJCTaHI BXKE
500-600 mm.

o uporo ciig mogaTH, 0 OPTaHH 30py JIOJUHM CIIPUHMAIOTh HABKOJIUIIHINA CBIT y
BIIONTOMY CBITJI, a 3aco0u BiMOOpa)keHHsI 1H(OpMaIlii cami BUIIPOMIHIOIOTH CBITJIOBUM
MOTIK, IHTEHCHUBHICTh SIKOTO Habarato BHIIA Ti€i, 10 sIKOi 3BMKJIM HAaIlll OYl, 1 BCE I MPH
MajuX KyTOBHUX pO3Mipax CHMBOJIIB, HEPIBHOMIpPHIA SCKPABOCTI, HAsSBHOCTI BIJOJIMCKIB,
MUTTIHHI Ta JpWXaHHI 300pa)K€HHs, T€OMETPUYHHX Ta HEJIIHIMHUX CIOTBOPEHHSIX Ha
eKkpaHi auciuies. be3yMOBHO, 110 1€ MNPU3BOJAUTH A0 HIBUAKOI CTOMJIIOBAHOCTI, 3MIHI
apTepiajgbHOro TUCKY Ta TOJIOBHOTO OOJIIO.

st 3a6e3neueHHst KoM(GOPTHUX YMOB 30pOBOi pOOOTH KOPUCTYBAUiB KOMII FOTEPHOT
TEXHIKM HEOOX1THO 3BEpTaTH OCOOJIMBY yBary Ha 3a0€3MeUeHHs palliOHaIbHOTO OCBITIICHHS
iX pobouux Micllb, BAKOPUCTOBYBAaTH JIMIIE Cy4YacHI MOHITOPH, SKI MalOTh MOKpAIleHHI
XapaKTepUCTUKH, a TaKOX JIOTPUMYBAaTHUCA pEXUMIB TMpall Ta  BIANOYUHKY,

PEKOMEHJIOBAHUX CaHITAPHUMH HOPMaMH.

Hasanmasicennsa na onopHo-pyxo8y cucmemy

[Ipans Oyab-IKOTO KOPUCTyBada KOMIT IOTEPHOI TEXHIKH XapaKTepU3YEThCS
TPHUBAJIOI0, 0AaraToroIMHHOIO HAMIPYKEHOIO0 POOOTOIO B OJHOMAHITHOMY IOJIOKEHH] CHIITYH.
Sk pe3ynbTar, HE3HAUHAa PYXOBa AaKTHUBHICTh MpPH 3HAYHUX JIOKAIBHUX TUHAMIYHUX
HAaBAaHTKEHHSX, SIKI MPUMANAlOTh B OCHOBHOMY JMINE Ha KHCTI pykK. Takuil xapakrep
poOOTH MOXKe TPU3BECTH JIO MOSIBH 11101 HU3KK XBOpoOimBHX cumnTomiB. Lle 3arampHa
BTOMa, OiTb Ta OHIMIHHS y PI3HMX YaCTHHAxX Tija (IHi, CIHMHI, pyKax, HOTax Ta IHIINX
gacThHaxX Tina). Poboue monoxkeHHS cuUIIYu TMOTpeOye MOCTIMHOI CTaTUYHOI poOOoTH
3HaYHOI KUTBKOCTI M’$31B, IO MPHU3BOJIUTH 10 IIBUAKOI BTOMHU OpraHizmy moauHu. [Ipu
TAaKOMY IOJIO)KEHH1 TUIa M’S3M HIr, IUIe4ed, MmHi Ta pPyK IOBIUi yac mepeOyBaioTh Y
CKOpPOYEHOMY CTaHi, M’si3U HE pO3CJIA0JIAIOTHCA, 10 3HAYHO IMOTIpIIye KPOBOOOIr 1 B
M’SI30BUX TKaHMHAX KOHIIEHTPYIOTbCA MPOAYKTH pO3Magy, B TOMY YHCIl 1 MOJIOYHA
KHCIIOTA, IO MOXKE BUKJIMKATH BITIYTTS OOJIO.

OcHOBHI (YHKIIOHANbHI TOPYLICHHS B OpraHi3mi JIOAWHM, SIKI TIOB’S3aHI 3
BUKOPHUCTAaHHIM KOMII IOTEPHOI TEXHIKH, 1€ 3aXBOPIOBAHHS CYX0XKHJIb, M 5I31B Ta HEPBOBUX
3akiHueHb. [lim yac poOGOTH 3 KOMIT'IOTEPHOIO TEXHIKOIO KOPHCTYyBadi 3 BEJIHMKOIO
IIBUIKICTIO TTOBTOPIOIOTH OJIHI M Ti cami IMKIJIIYHI PyXH — IIBHJIKE HATUCKAHHS KJIABIII
KJIaBiaTypH, TMEpPEeMillleHHs MUIII, HaXWJIH Ta TOBOPOTH ToyoBH. Ko)kHe HATHCKaHHA Ha
KJIaBIlly TIOB’si3aHE 31 CKOPOUYCHHSIM YHCJICHHOI KITBKOCTI M’S31B, TEPEMINICHHAM
CYXOXKWJIb Y3JIOBK KICTOK 1 CTUCKAaHHSIM HEPBOBHUX 3aKiHUE€Hb 3 BHYTPILIHIMU TKaHUHAMHU.
Take TpuBane quHaMiuHE HaBaHTAXKEHHS 3 OJHOYACHUM CTHUCKAaHHSM HEPBOBUX 3aKiHUECHb
TPU3BOIUTH 10 MOSBH TYHEIHHOTO CHHAPOMY 3all’sICTHOTO KaHaily. Moro cummromamu e

BTpaTa YyTIUBOCTI Ta OUIb y 3aml’SICTSAX, SKHM MOIIMPIOETHCS Bropy Mo MEepearuiiagio 10
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mieda 1 Bumie 10 mui 1 cnuHu. OKpiM IIbOTO, MOXKIJIMBI OHIMIHHS 1 KJIIKK Ta M’ S130B1 CYJIOMH.
3a mepmux 03HaK TYHEIBHOTO CHHAPOMY CJIiJ] HEraifHO 3BEpHYTHUCS 0 JiKaps, 60 XxBopooba,
10 PO3BUHYJIACS, BUMAarae TPUBaJoro JIIKyBaHHS.

TpuBana poOoTa 3a KOMIT I0TEpOM TMIPU HEMIPABUIBHOMY, 3 (P1310JI0T1YHOT TOUKHU 30Dy,
MOJIOYKEHHI T1JIa MOYK€ BUKJIMKATH B OPTaHi3Mi JIFOAUHHU TaKl BUIU 3aXBOPIOBaHb, SIK CKOJI103
— nayromojiiOHe BHUKPHUBJIEHHS XpeOTa, YW OCTEOXOHAPO3 — JIUCTPOGIUYHUN TpOIEC Yy
KICTKOBIM Ta XPSAIIOBIN TKaHHUHI.

YacrTimme BChOTo KOPUCTYBadl KOMII FOTEPHOT TEXHIKH CKapKaThCA Ha OUTh y pyKax,
IJICYOBUX Cyrio0ax, mui, y BepxHId dYacTuHl HIr Ta cnuHi. OCHOBHI CHMITOMH
3aXBOPIOBaHb, IO IOB’S3aH1 3 MOCTIMHUM 1HTEHCMBHUM BHUKOPUCTaHHSM KJIaBIaTypH, L€
00JbOBI BIAUYTTS B cyrjiobax Ta M’si3ax KHUCTEH pyK, OHIMIHHS Ta Jy’K€ IMOBUJIbHA
PYXJMBICTh TNalbIiB, CYJIOMH M’S31B KHCTEH pyK, MOsSBa HHUIOUOrO OO0 B JUISTHKAX
3am’ ICTKA.

Came mpaiis 3a KiIaBiaTyporo noTpeOye HalOUIbIl 1HTEHCUBHOI TUHAMIYHOI poOOTH
KICTKOBO-M $130BOI'0 amapary KUCTEH pyK 1 OJHOYACHO CTATUYHOI'O HANpPYXKEHHS M’s31B
nepeariiyus 1 mnjaedya. BUKOHaHHS OJHOTUIHUX, (PI3UYHO HEBAXKKUX PYXIB KHUCTEH, 110
3MaI0THCS  30BCIM HEOOTSDKIMBUMHU I JIIOJMHUA, MOXYThb TIPU3BECTH HAaBITh J0O
(GYHKIIOHAJIBHUX 3MIH B 1i OpraHi3Mi, Ipd bOMY PpPO3BHBATHCS BOHH MOXXYTh HEMIOMITHO

MPOTATOM KUIBKOX POKIB.

Ingpopmauinino-inmenekmyaibne nepeeaAHMAN?CEHHA mMaA  HEPBOBO-EMOYIliHE
Hanpyyxcennsn. CamMe BOHU MAalOTh HAWOUIBIIMIA HETAaTUBHUW BIUIMB HA 3J0pOB’S
KOPHCTYBauiB KOMIT IOTEPHOI TEXHIKH 1, B TIEpIILy Yepry, Ha poOOTy iX CepleBO-CYAMHHOI Ta
LIEHTPAJIbHOI HEPBOBOI CUCTEM.

OcHOBHa yMOBa, 3a SIKOI IHTEHCHBHA IHTEJEKTyajbHa po0OOTa JIOJUHM TOYHHAE
BUKJIMKATH ICTOTHI Ta CTIWKI MOPYIIEHHS B POOOTI HOTO CEplIeBO-CYyJIMHHOI CHUCTEMH, 1€
OJTHOYACHE 3HIDKEHHS 11 PyXOBOI AaKTHUBHOCTI, IO SKpa3 1 Mae Micue npu poOoTi
KOPHCTYBauiB KOMIT IOTEPHOI TEXHIKH.

InTeHcHMBHA 1HTeNEeKTyalbHa po0OTa 3 BHKOPUCTAHHSAM KOMII IOTEPHOI TEXHIKH
MPU3BOJIUTH TaKOX 10 1H(GOPMAIIITHOTO MepeBaHTaXEHHSI MO3KY 1 70 3HAUHOTO HEPBOBO-
EMOIIIITHOTO HaIpY>KEHHS JIIOAWHU — 11€ Po0OTa 3 BETUKUMH MacHMBaMH JaHUX, MOCTiiHE
OUYIKyBaHHS HOBOi iH(]opMallii, HEOOXIAHICTh NPUUHATTSA BIAMOBIIAJBHUX PIIICHB,
BIJIMOBITAJIbHICTH 3a KIHIIEBUH pe3yJIbTaT, TpUBaja 1301111 y CIIUIKYBaHHI 1 T. 1H.

ITin BmmuBOM 1MX (aKTOPIB BHHUKAKOTH 3MIHM Y CHIBBIJHOIICHHI MPOIECIB
30y/PKeHHS Ta TrajdbMyBaHHS B KOpl TOJOBHOTO MO3Ky. [lpu 1pomy ¢yHKIIOHATbHA
aKTUBHICTh IICHTPAJbHOI HEPBOBOI CHUCTEMHU 3HIXKYEThCS, a TMOPYIICHHS pPiBHOBAaru
OCHOBHHMX HEPBOBHUX IPOIIECIB BCE OuIbIle CIOPSIMOBAHO B OiK raJibMyBaHHSA. B opranizmi

po3BuBaeTbes BToMma, sika 3rimHo 3 JICTY 3038-85 «I'iriena. TepmiHM Ta BHU3HAYCHHS
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OCHOBHHUX TIOHSATHY» BHU3HAYAETHCS SK CYKYIHICTh THUMYAaCOBHX 3MiH Yy (Pi3iojoriyHomy,
NICUXIYHOMY CTaHl JIIOJWHM, SKI 3 SBJISIOTHCS BHACTITOK HAIMpPYXEHOI YW TpHUBAIOi
JISTBHOCTI 1 MPU3BOIATH JI0 TOTIPIIEHHS SIK KUTBKICHUX, TaK 1 SKICHMX MOKA3HUKIB INET
TISIBHOCTI.

Cepen KOpUCTYBa4iB KOMIT FOTEPHOT TEXHIKM HAMOUIbII TOIIMPEHWN TaKWWi BUJ
3aXBOPIOBAHHA, SIK IICHXIYHA BTOMA, fIKa CYMNPOBOKYETbCS HACTYMHUMH O3HAKAMM:
3HIOKEHHSM MOMJIMBOCTI CIPUUHATTS 1HGOpMAIli Ta 31aTHOCTI KOHIIGHTPYBAaTH yBarys;
CHOBUIHbHEHHSIM MUCJICHHSI; 3HW)KEHHSIM 3/1aTHOCTI J0 3amaM’ ITOBYBaHHSI; PI3KUMH 3MIHAMU
B €MOIIIHHOMY CTaHi; JACMHpEci€ro, po3apaTyBaHHAM, a00 BTPATO €MOIIIMHOI PiBHOBAru;
CMIOBUTBHEHHSIM CEHCOMOTOPHHX (DYHKITIH.

OcHOBHa TMpWYMHA PO3BUTKY EMOIIIMHOTO HAmNpyXEHHS B KOPUCTYyBadiB
KOMIT'FOTEPHOT TEXHIKH — 11€ HEOOX1IHICTh 0OpPOOKH BEIUKOIro o0cAry iHdopmMaliii B yMoBax
nediuuTy yacy Ta BUCOKOI MOTHBAIIl] mpaui. B 1boMy BUIaAKy eMOIliiiHE HANpPYKEeHHS, 5K
MpaBUJIO, CYPOBOIKY€ETHCS AKTUBI3ALII€I0 HEPBOBOI CUCTEMU I MOSBOIO B KPOB1 010JI0T1YHO
AKTUBHMX PEUYOBHUH, SIKI 3MIHIOIOTH JISJIBHICT OpraHiB KpOBOOOITY, AMXAaHHS, TPaBJICHHS
tomo. Lle cBoepiHa 3aXMCHA peakilisi, Ika BUHUKA€E B OpraHi3Mi JIIOJIMHU Y BIANOBIIb Ha
JI0 HECTIPUSITIMBUX 30BHIINIHIX ()aKTOpIB, 1 Ha3UBAEThCS BOHA cTpecoM. IcHye Tpu dazm
cTpecy: TpuBora (MoOUTI3aIlis 3aXUCHUX CHIT), PE3UCTEHTHICTh (IPUCTOCYBAHHS J0 BaXKKHUX
YMOB), BUCHa)K€HHs (Tipu TpuBanoMy ctpeci). OctanHs (a3a, sk IpaBuiio, IPU3BOAUTH 10
HeBpo3iB. OCHOBHMMH CHMIOTOMaMH HEBPO3iB € 3HAYHE 3HIKCHHS Npale3JaTHOCTI,
0alIy>KiCTh 0O HABKOJMIIHHOTO JKUTTS, BIACYTHICTh Oynb-sSKuX iHTepeciB. JloguHa B
BOMY pa3i CTae METYIUIMBOIO, HEYBaXXHOIO, TOTIPIIYEThCS KOOpAMHAISA pyxiB. Jlms
HEBPO3iB XapaKTepHI TaKi CUMIITOMH, SIK PO3J1aJl CHY, TOJJOBHUN O111b, Pi3Ki 3MiHU HACTPOIO,
MOYyTTs OE3MOPaTHOCTI.

3a y3aranpHeHUMHU daHuMH, y mpamrorounx 3 BT Big 2 mo 6 romuH Ha 100y
(GyHKIIOHAIBbHI TOPYIIEHHS IIEHTPAIbHOI HEPBOBOI CUCTEMH BiI0OYBAIOTHCS B CEPEIHBOMY B
4,6 pa3a yacTie, HiXXK Yy KOHTPOJIBHHUX TpyHax, XBOpoOU CepIeBO-CyIMHHOI CUCTEMH — Y 2

pasu yacrire.

Canimapno-2icieHiuHi 6uUMO2U 00 yM0O8 npayi Ha KOMH’IOMEPU3OBAHUX POOOUUX
micusax

CaHiTapHO-TITi€HIYHE HOPMYBaHHS IapaMeTpiB BHPOOHHYOTO CepeloBHINA Ha
KOMIT FOTEPH30BaHUX pobouyux Micisx 3aiicHioeTbes 3rigHo 3 JIHAOIT 0.00-1.28-10
«IIpaBusia OXOpOHU Tpalll MiJ Yac eKCIUTyaTailii eIeKTPOHHO-O0YUCTIOBATBHIUX MaIluH,
Bumor miogo Oe3neky Ta 3axXUCTy 3J0pPOB’Sl MPAIiBHUKIB ITiJIT Yac pOOOTH 3 €KpaHHUMH
IPUCTPOSIMH, 3aTBEP/KEHUX Haka3oM MiHicTepcTBa colllaabHOI MOMTHKH YKpainu Ne 207
Bia 14 motoro 2018 p. Ta CanllIH 3.3.2.007-98 3 ypaxyBaHHsIM MOJI0KEHb MIKHAPOIHUX

HOPMAaTUBHO-TIPABOBHX AaKTIB 3 LHUX NHUTaHb (IUPEeKTHUBU Paau €BporenchKoro corosy
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90/270/€EC, 89/391/€EC, 89/654/€EC, 89/655/€EC, cranmaptu ISO, MPRII). YmoBu
mpaiii ocio, sIKi MOCTIMHO MPAIIOIOTh 3 KOMIT IOTEPHOI0 TeXHikoto, 3rigHo 3 JJHAOII 0.00-
1.28-10 moBunHi Bignosigatu I ado Il knacy BianmoBigHo a0 [MirieHiyHoi kinacudikaiis mpairi
3a TMOKAa3HUKaMHU IIKIJJIUBOCTI Ta HeOe3meyHOCT! (paKTOpiB BHPOOHUYOTO CEpPEIOBUIIA,

BKKOCTI Ta HAMPYKEHOCTI TPYIOBOTO MPOIIECY.

Bumozu 0o eupobnuuozo océimnennsn na pooouux micyax kopucmyeauie B/IT

Jns 3abe3neyeHHss koM(opTHUX Ta Oe3neyHUX yMoB mpaii kopucryBauyis BJIT,
mpans SKHUX XapaKTepHU3yeTbCs 3HAYHUM HANpyKEHHSIM 30pOBOi poOOTH, HEOOXIAHO, B
Mepury 4epry, 3a0e3MeUnTy parioHaIbHE OCBITJIICHHS BUPOOHUUYUX MPUMIIICHb Ta POOOUNX
Micupb 3 B/IT Ta BUKITIOYUTH MOKJIMBICTh BUHUKHEHHS YMOB, 3a SIKUX Ma€ MiCIe 30pOBUI
muckomopt B ix pobOoti. 3opoBuit guckomdopt y kopuctyBaudiB BJIT moxe Oytw,
HaIMpUKIaJ, TMPU HEMPaBUIbHINA Opi€HTaIlll poOOYOro MICIs BITHOCHO CBITJIOBHX BIKOHHUX
OTBODIB, MPU HEMPABUILHOMY PO3TallyBaHHI CBITWIHHHKIB BITHOCHO POOOYHX MICIlh, KOJIH
BOHH 3HAXOATHCS B 1o 30py kopuctyBada B/IT 1 cTBOproroTh 3aciimioouy Aito (mpsma
OMUCKICTh), TAaKOX B pasl 3aciiIUIIOIY0l Aii MpeAMETIB 3 BUCOKOIO SICKPABICTIO, SKi
3HAXOJATHCS 332 CIIMHOIO KOPHCTyBada i MpH JA3€pKaJIbHOMY BIJOWTTI Ha €KpaHi TUCIUICIO
B/IT monanmatots B moisie Horo 30py (BimOuTa OJHMCKICTH), @ TaKOX MPU HEMPABUIHHOMY
PO3MOILII ICKPABOCTI Oe3mocepeIHkO Ha eKkpaHi camoro aucriieto B/T.

s cTBOpeHHsT KOM(POPTHUX YMOB 30poBoi podoTu kopuctyBadiB BJ/IT BupoOHUUe
OCBITJICHHSI TOBMHHO BiTIOBI/IaTH HACTYITHUM BUMOTaM:

e 3abe3medyBaTd Ha pOOOYMX MICISIX PIBEHb OCBITIICHHS, SKWUH OW BiINOBigaB
PO3psALy 30pOBOi pOOOTH 3TiHO BCTAHOBJICHUX HOPM;

® BUKIIOYATH HA poOOUMX MicIsIX KopucTyBauiB BJ[T MoxIMBICTh 3acimieHHs Bij
JDKEpeIl IPUPOJHOIO Ta IITYYHOI'O OCBITICHHS;

e 3a0e3nedyBaTH JIOCTATHIO PIBHOMIPHICTh Ta MOCTIHHICTD PIBHS OCBITICHOCTI;

® HE CTBOPIOBATH HAa pOOOYOMY MICIII PI3KHX Ta TTTUOOKUX TiHEH;

e 00MeXyBaTu 0 MIHIMyMY MyJbCAallil0 CBITJIOBOTO MOTOKY;

® HE 3MEHILYBaTH KOHTPAcT 00’€KTIB pO3pi3HEHHS 3 (POHOM Ha €KpaHi IUCIUICIO
B/T.

[TpupomHe OCBITIACHHS MOBMHHO OyTHM OOKOBUM, OaxaHo omHOOIYHMM. B mpomy
BUIIAJIKy MPUPOJIHE CBITIIO Oyjie MPOHUKATH B MPUMIMICHHS Yepe3 OOKOBI CBITIIOBI BIKOHHI
npopisu. J[7s yHUKHEHHS 3aCTITUTIOI0UO]1 i1 COHSYHUX MPOMEHIB HaWKpaIe, KOJIU CBITIIOBI
BIKOHHI NMPOPI13U 30pIEHTOBAHI Ha MIBHIY UM MIBHIYHUN CXIi.

Koediient npupoaHoi ocBiTieHOCTI B pobounx npuminieHHsx 3 BT noBunen Oytu
He Hk4ae 1,5%.

B okpemux Bumangkax, HampuKIaz, B pa3i BUPOOHUYOI HEOOXITHOCTI, TO3BOJISETHCS

excruryatyBatd B/IT y mpuminieHasx 6e3 HpUPOJHOTO OCBITIEHHS 3a Y3TOKEHHSIM 3
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OpraHaMH JIEP>KaBHOTO HATJISITy 3a OXOPOHOIO Ipalli Ta OpraHaMu 1 yCTaHOBaMH CaHITapHO-
€M1IeMI0JIOTI4YHOI CITY>KOH.

Bikna B mnpumimennsx 3 BJIT moBuHHI MaTu peryiOBalibHI MPUCTPOT JIS
BIIKDMBAHHS, a TaKOXX JKaJlf031, INTOPH, 30BHIIIHI KO3UPKH 3 METOK YHHKHEHHS
3aCJIIUIIOI0YO1 /i1 COHSAYHUX MPOMeEHIB. bakaHo, 100 KOKHE BIKHO MaJIO CBITJIOPO3CIIOI0UI
mTopu 3 koedimienToM Biaourts 0,5-0,7.

[TpumMitieHHs 3 KOMIT FOTEPU30BaHUMH POOOYMMH MICIIMU TIOBHHHI OyTH 00J1aHaH1
CHUCTEMaMH INTYYHOTO 3arajibHOTO pPIBHOMIPHOTO OCBITJIEHHS. Y BHpPOOHMYUX Ta
aJMIHICTPAaTUBHO-TPOMAJICBKUX MPUMIIICHHX, A€ MepeBaxarloTh poOOTH 3 JOKYMEHTaMU,
JIOTYCKA€ThCA TAaKOX BUKOPHUCTOBYBAaTH CHCTEMH IITYYHOTO KOMOIHOBAHOI'O OCBITJICHHS
(10JaTKOBO 710 3arajlbHOTO OCBITJICHHSI BCTAHOBIIOIOTHCSI CBITUJIBHUKH — MICIIEBOTO
OCBITJICHHS).

3arajgbHe pIBHOMIpPHE LITYYHE OCBITJIEHHS Ma€ OyTH BUKOHAHE Y BUIJISII CYLJIBHUX
ab0 mepepuBYATHUX JIHIA CBITHJIBHUKIB, LI0 PO3MILIYIOThCA 300Ky BiJ poOOYMX MICUb
(mepeBaxHO 371iBa), MapayielbHO JiHII 30py mnpaimiBHUKIB. [0 CTOCY€ThCS MOKIHMBOTO
CBITJIOPO3MO/IUTY Y CBITUJIBHUKIB, TO I0IYyCKA€THCS 3ACTOCOBYBATH CBITUIBHUKN HACTYITHHUX
KJIAC1B:

e mpsimoro cBiTia — I1;

® TEpEeBaXKHO MpPSIMOro cBiTiia — H;

e T[epeBa)XHO BiIOUTOrO CBiTNIAa — B.

[Tpu po3ramryBanHi podouux Micib kopuctyBauiB BJ/IT 3a nepumerpomM npuMilieHHS
JiHIT CBITWJIBHUKIB INTYYHOTO OCBITJCHHS TIOBMHHI PO3MIIIyBaTHCS JIOKAJIbHO Haj
pOOOYMMH MiCIISIMH.

Jlia  3aranbHOTO  OCBITJIGHHS  HEOOXIAHO  3aCTOCOBYBATH  CBITWJIBHUKH 3
po3citoBauaMM Ta J3€pKAIbHUMU €KpPaHHMMM CITKaMu a0o  BiJJA3BepKaIiOBayaMHu.
3acTtocyBaHHS CBITHJIBHUKIB 0€3 PO3CiIOBauiB Ta EKPAHHUX CITOK 3a00POHSETHCS.

Sk mxepeno CBITIa TpHU IITYYHOMY OCBITJICHHI TOBHHHI 3aCTOCOBYBATHCS, SIK
npaBuiio, JroMiHectieHTHI Jamru Tuny JIb. Ilpu ob6nagnanHi pobounx mpuminieHs 3 BAT
CBITHJIBHUKaMH TIEPEBaYKHO B1IOMTOTO CBITIA (KIac B) y BUpoOHMUYMX Ta aMiHICTPATHBHO-
TPOMAJICBKUX TMPUMILIEHHSAX MOXYTh 3aCTOCOBYBATHCS METaJOrajoreHOBl  JIaMIU
notyxHicTio 10 250 Bt. VY CBITHIBHHKaX MICIIEBOTO OCBITJICHHS JOIYCKA€ThCS
3aCTOCOBYBATH TAKOXK JIAMITH PO3KAPIOBAHHSI.

SIckpaBiCTh CBITHIIBHUKIB 3arajbHOTO OCBITJICHHS B 30HI KYTiB BUIIPOMIHIOBaHHS Bil
50° 1o 90° BimHOCHO BepTHKAI B IOJOBXKHIH i MOMEPEYHiil UIOMIMHAX [TOBUHHA CKIIAATH
He Ginbire 200 K1/M’, a 3aXHCHUIT KYT CBITHIBHUKIB TOBHHEH OyTH He OiIbmnM 3a 40°,

Bignoimno mo Bumor JIBH B.2.5-28-2006 «koedimient 3amacy (K,) s

OCBITJIIOBAIbHOT YCTAHOBKHU B CHCTEMI1 3arajJbHOTO OCBITJICHHSI Ma€ CTaHOBUTH 1,4.
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KoedirieHnT mynbcartiii CBITIIOBOro MOTOKY Ha pobouux micisax kopuctyBauiB BT He
NOBUHEH TniepeBuiyBatd 5%, 1m0, SK TMpaBuio, 3a0e3MedyeThbCs 3aCTOCYBaHHSIM
ra3opo3psAHUX JIAMIT Y CBITHJIBHUKAX 3arajJbHOTO 1 MICIIEBOTO OCBITIICHHS.

3 MeToI 3MEHIIEHHs KOe(QilieHT IMyJbcallii CBITIOBOTO TOTOKY, CBITHIBHUKH
NOBUHHI OyTH YKOMIUIEKTOBaHI BHCOKOYAaCTOTHHMHU ITyCKOPETyJIIOBaJIbHUMHU amapaTtaMu
(BU TIPA). JlomyckaeTbcsi 3acTtocoByBaTd cBiTHIbHMKA 0e3 BY TIPA Tinmbku mnpu
BUKOPHUCTaHHI MO/JIeNi 3 TEXHIYHOIO Ha3Bor «KococBeT».

IIpu HemoxauBOCTI 3acTocyBaHHs CBITWIBbHMKIB 3 BU TIPA razopospsani mamnu B
0araToylaMIoBUX CBITWJIbHMKaX a00 pO3TallOBaHl TMOPYY CBITWJIBHUKH 3arajbHOIO
OCBITJIEHHS HEOOX1AHO MAKIIOYATH A0 pI3HUX (a3 Tpruda3zHoi Mepexi.

PiBeHb OCBITIIEHOCTI Ha POOOYMX MICIAX Yy 30HI PO3TAlIyBaHHS JOKYMEHTIB Mae
oytu B mexax 300-500 nk. ¥ pa3i HEMOXKIMBOCTI 3a0€3M€UNTH JaHUI PIBEHb OCBITJIICHOCTI
CUCTEMOIO 3arajbHOr0 OCBITJIEHHS JIOIYCKA€ThCSl 3aCTOCYBAHHS CBITUJIBHUKIB MICLIEBOIO
OCBITJICHHS, aji€é MpU LIbOMY HE MOBUHHO OyTH BiAOMUCKIB Ha moBepxHi ekpany BT Ta
301JIBIIICHHS OCBITJICHOCT1 eKpaHy Ounbiie HiX 10 300 k.

CBITHJIIBHUKHM MICIIEBOTO OCBITJICHHS MOBHHHI MaTH HAMIBNPO30pUH BiAOMBAY CBITIA
3 3aXMCHUM KyTOM He MeHIIuM 3a 40°.

Ha poGounx wmicisx kopuctyBadiB BJIT HeoOxigHO mependayuT OOMEKEHHS
npsiMoi  OJTUCKOCTI BiJl JKEpeNn MPUPOAHOrO Ta INTYYHOTO OCBITJICHHS, HPHU IOMY
SICKPaBICTh MMOBEPXOHb, 10 CBITATHCSH (BIKHA, JH)Kepelia IMTYYHOTO CBITJa) 1 epedyBalTh y
moJi ix 30py, oBHHHI GyTH He Gimbre 3a 200 Ka/M”.

Heo06xigHO Takok 0OMeXyBaTu 1 BIAOUTY OJMCKICTh IUIIXOM MPaBUIBHOTO BHOOPY
TUIIB CBITWIBHHUKIB Ta BIJAMOBIIHOTO PO3MIIIEHHS poOounx Micup kopuctyBauiB BJIT
BITHOCHO JDKEpeJl MPHUPOAHOIO Ta INTYYHOTO OCBITJIEHHsS. Ilpu 1boMy SICKpaBiCTh
Bi10MCKIB Ha ekpani guciuieto B/IT He moBuHHa mepesuiryBatu 40 KI/M?, SICKpaBICTh
CTelIl MpU 3aCTOCYBaHHI CBITUJIBHUKIB TIEPEBAXXHO BIJOWTOrO CBITJIa HE TOBHHHA
nepesuyBatn 200 K1/M.

CBiTJIOBUX BIJIOJIMCKIB 3 KJIaBlaTypH, ekpaHa Ta BiJ iHmKX yacTud B/T y Hanpsmky
ouell KopucTyBauya He MOBMHHO OyTH. s iX BUKIIOYEHHS HEOOXITHO 3aCTOCOBYBATU
cremianbHi eKpaHHI (IIbTPH, 3aXHMCHI KO3UPKH ab0 pPO3TalIOBYyBaTH JDKEpeia CBIiTiIA
napajiebHO Hampsamky morisny Ha exkpad BJIT 3 o6ox #ioro cropin. JlmckomdopT Bix
BIiIOUTTS cBiTia Bix ekpany aucruies BT 3HmKyeThCs mpu 30UTBIIEHH] SCKPABOCTI €KpaHa
Ta 3HKEHHI PiBHSI HABKOJHUIITHBEOTO OCBITJICHHSI.

Cnig oOMexyBaTH 1 HEPIBHOMIPHICTh pO3MOJAUTY SCKPABOCTI B TOJI 30py
kopuctyBauiB B/IT, npu 1boMy BIJHOILIEHHS 3HA4Y€Hb SICKPABOCTI pOOOYMX MOBEPXOHb HE
MOBMHHO TNepeBuInyBatd 3:1, a poOoYMX MOBEPXOHb 1 HABKOJIMILHIX MpPEeAMETIB (CTiH,

obnagHanHs) — 5:1.
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Takoxx OaxxaHO BHKOPHUCTOBYBaTH B poOouomy mpumimieHHi 3 BJIT taky cuctemy
MITYYHOTO OCBITJICHHS, SIKa JTO3BOJIsjIa O peryJIfoBaTU 1HTEHCHUBHICTh IITYYHOTO OCBITIICHHS
B 3QJIC)KHOCTI B1J] IHTEHCUBHOCTI TIPUPOHOTO, & TAKOXK OCBITJIFOBATH TUIBKW MOTPIOHI JJIs

poOOTH 30HH MPUMIIIICHHS.

Bumocu 00 posmiwenna ycmamkyeanna ma opzauizauyii  pooouux micyb
kopucmyeauie B/]IT

[IpaBunbHa opranizauis podouux micups kopuctyBauiB B/[T crpusie sik nigBUILIEHHIO
iX mpane3gaTHOCTI Ta MPOJYKTUBHOCTI Mpalli, TaKk 1 3MEHILEHHIO iX BTOMJIIOBAHOCTI.
[IpoBeneHi mociimpKeHHsl MOKa3yloTh, 110 MPU pallioHaJIbHIM opraHizaiii poboYux MiCIb
MPOAYKTUBHICTh Mpalll 3pocTae B cepeiHboMy Ha 15-25%.

VY nepury uepry, oprasizauis pobouoro Micus kopucryBaya BJIT nependauae
MpaBUJIbHE PO3MIILIEHHSI poO0YOro Miclisl y BUpOOHUYOMY MPUMIIIEHH], HOro BIAMOBIIHICTh
€pProHOMIYHMM BUMOTaM Ta BHMOTaM TEXHIYHOI €CTETHKH, a TaKOoX palliOHAJIbHE
KOMIIOHYBaHHsS 00J1aJIHaHHS HA POOOYNX MICIISX.

OcHoOBHI BUMOTH 10 opranizamii pobdoudoro Micus kopuctyBadya BJIT HaBemeHo B
JTHAOII 0.00-1.28-10 Ta ACaHITiH 3.3.2.007-98.

Opzanizauyia pexcumy npayi ma ¢i0nouuHKy Kopucmyeauie B/[T

3a xapaktepoMm TPyJ0BOi AisuibHOCTI mpu podoti 3 BAT Bumineno tpu npodeciiini
IpyMH 3TiHO 3 AitounM Kiacudikatopom mpodeciit (JIK-003-95):

BigmoBimno g0 Bume HaBexenoi wiacudikamii  JICanlliH  3.3.2-007-98
BCTaHOBJIIOIOTHCS TaKl BHYTPIIIHBO3MIHHI PEXUMH TMpaii Ta BIAMOYHHKY MPH poOOTI 3
EOM npu 8-roaunHI# neHHIA poOoUiii 3MiHI B 3aJI€KHOCTI BiJl XapakTepy mparii:

e i po3poOHUKIB mporpaMm 13 3actocyBanHsM EOM ciig  npusHayaTu
perjJaMeHTOBaHy IepepBY JJs BIAMOYMHKY TPUBAIICTIO 15 XBWIMH uyepe3 KOXKHY TOJUHY
pob6otu 3a BAT;

e i omepaTopiB 13 3actocyBaHHsM EOM ciin npu3HayaTtu perjiaMeHTOBaHI
MepepBH IS BIANOYMHKY TPUBAIICTIO 15 XBUIIMH Yepe3 KOXKH1 ABl TOAUHU poOOTH;

e ISl ONepaTropiB KOMII'IOTEPHOrO HAOOpYy CiiJ MpU3HAYaTH perjiaMeHTOBaH1
NepepBH IS BIANOYMHKY TpuBalicTiO 10 XBUIIMH miciig KOxKHOI roauHu podotu 3a BJT.

[Ipu  12-rogunHiii  poOouili  3MiHI  pErIaMeHTOBAaHI  MEpepBM  IMOBUHHI
BCTaHOBJIIOBATHUCS B MEPII § TOAWH pOOOTH aHAJOTIYHO IMepepBaM MpH §-roAWHHIN poOoUiii
3MiHI, @ TPOTSITOM OCTaHHIX 4-X TOAWUH POOOTH, HE3aJEeKHO BiJ XapakTepy TPYIOBOi
JISUTBHOCTI, Yepe3 KOKHY T'OANHY TPUBAIICTIO 15 XBUIIUH.

B caniTapHMX mnpaBuiiax HaroJIOIIYEThCS, IO B YCIX BHUMNAJAKaX, KOJIM BHUPOOHUYI
0o0CTaBUHM HE JI03BOJISIIOTH 3aCTOCOBYBaTH pEIJIaMEHTOBAHI IEpPEpPBU, TPUBAIICTh

oesnepepBHOi podoTu 3 BJIT He moBUHHA nepeBUIIlyBaTH 4 TOIUHHU.
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Jyis 3HW)KEHHST HEPBOBO-EMOILIIHHOTO HAMpY>KEHHS, 3MEHIICHHS BTOMH 30POBOTO
aHajizatopa, MOJIMIIEHHS MO3KOBOTO KPOBOOOITY, MOJOJaHHSA HECTPUSITIMBUX HACHIAKIB
rinoguHamii mpu po6oTi 3 BJIT mouisbHO BUKOPHUCTOBYBATH TEPEPBH ISl BHUKOHAHHS
KOMIUICKCY CHeIllalbHUX TPOoPUIaKTHYHO-peadUTITallIiHUX BIpaB, SKI TPUBEICHHI B
JCanlliH 3.3.2-007-98.

8.2. CaniTrapHo-riricHiYHi BUMOTH 10 BUPOOHUYHMX NPUMILIEHb 00’ €KTIB
rocnoJapcbKoi JistJbHOCTI

OCHOBHI BUMOTH JI0 MPUMIIIEHb Oy/1iBeNIb BUPOOHUYOTO MPU3HAUCHHS BUKJIAJICHI B
CHulI 2.09.02-85.

[Ipn mutaHyBaHHI BHPOOHMYUX TPUMINIEHh HEOOXITHO BpPAaXOBYBATH CaHITApHY
XapaKTepUCTUKY BUPOOHUYMX IPOIIECIB, JOTPUMYBATUCh HOPM KOPHCHOI IUIOLI JJIs
MPALIOIYMX, @ TAaKOXK HOPMATHBIB IUIONI Ui PO3TAalllyBaHHS yCTaTKyBaHHS 1 HEOOXITHOI
IIMPUHU TPOXOJIB, L0 3a0e3MmeuyroTh Oe3neyHy poOoTy Ta 3pydyHEe OOCIyrOBYBaHHS
yCTaTKyBaHHSI.

O6’eM BUpPOOHMYMX MPUMINIEHh HA OJHOTO TMpalliBHUKA 3THO 3 CaHITApHUMHU
HOPMAaMH TTOBHHEH CKIAJaTH HEe MeHIe 15 M, a [oma  npuMileHs — He MeHiue 4,5 M.

SAxio B oaHIM Oya0BI HEOOXITHO PO3MICTHUTH BHPOOHHUYI MPHUMILIEHHS, 10 SKUX 3
TOYKHA 30pYy IPOMHCIIOBOi CaHiTapii Ta MOXEXHOI MPOQIIAKTUKKA BHUCYBAIOTHCS Pi3HI
BUMOTH, TO HEOOXIJHO 1X TPyIyBaTH TaKUM YHHOM, 1100 BOHH OYyJH 13071bOBAHUMH OJIMH
Big oxHoro. llexu, BigmineHHS Ta AUIBHUIN 31 3HAYHMMU IIKIJJIUBHUMHU BUIIJICHHIMHU,
HAJUTMIIIKOM TETIa Ta TMOKEKOHeOe3MeuH1 He0O0X1JHO PO3TaIllOBYBaTH OLI 30BHIIIHIX CTiH
OynmiBm 1, SKIIO JOMyCTUMO 3a YMOBaMHM TEXHOJIOTIYHOTO TMPOIECy Ta TOTOKOBICTIO
BUPOOHUIITBA HA BEPXHIX MOBEpxax OaraTomoBepxoBoi OyaiBii. He MoXxHa po3TamoByBaTu
HEIIKIIJIMB] 1IeXH Ta JAUIBbHUI (HampuWKiIaZ, MEeXaHOCKIaJaaabHi, 1HCTpyMeHTanbHI, EOM
TOINO), & TaKOXX KOHTOPCHKI MPHUMIIIEHHA HaJ IIKIJJIUBUMH, OCKIJIBKH TPU BIAKPUBaHHI
BIKOH a3y Ta napa MOKyTh IPOHUKATHU B 11 TPUMIIICHHS.

[IpumimieHHs, e po3TallOBaHI E€JIEKTPOLIUTOBI, BEHTWJISALIMHE, KOMIPECOPHE Ta
1HII BUJM OOJIaIHAHHS MIABUIIEHOT HEOE3MEeKH MOBHMHHI OyTH MOCTIMHO 3aYMHEHWMH Ha
KJIIOY, 3 THUM, 1100 B HUX HE MOTPANUIU CTOPOHHI MpALIBHUKU. 3 METOIO 3aro0iraHHs
TpaBMaTU3My Yy BUPOOHUYMX MPUMILIEHHSAX HEOOXITHO 3aCTOCOBYBATH IMOMNEPEKYBaJIbHE
nodapOyBaHHa OyAiBETbHUX KOHCTPYKIIM Ta 3Haku Oe3neku. Hampukiaa, >KOBTUM
KoJIbopoM (abo 13 YopHUMH cMyramu) (GapOyroTh HHM3BKO PO3TAIIOBaHI HaJ MPOXOJaMHU
KOHCTPYKIIii, 3BY>KECHHsI TPOi3/iB, MaJOMOMITHI CXOJIWHKH, BHCTYNH Ta Iepenaad B

TUIOILMH] IT1JUTOTH.
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[IIupriHa OCHOBHMX MPOXOJiB BCEPEINHI IIEXIB Ta AUIHHHUIb TOBUHHA OyTH HE MEHIIIC
1,5 M, a mmpuHa npoizaiB — 2,5 M. JIBepi Ta BopoTa, 10 BeayTh 0e3MocepeIHbO Ha JIBID,
HE0OX1THO 00sagHaTH TaMOypamMu a0 MOBITPSIHUMU (TETUIOBUMH) 3aBiCaMHU.

BaxnuBe 3HaueHHs 71 3I0POBHX Ta OE3MEUYHMX yMOB Mpalli MalTh palllOHAIbHE
pO3TalllyBaHHsI OCHOBHOTO Ta JOMOMIXKHOTO yCTaTKyBaHHS, BUPOOHUYUX MEOJIB, a TaKOXK
npaBUJIbHA OpraHizailis podouux Micipb. [Topsaok po3TanryBaHHs YCTaTKyBaHHS 1 BiJICTaHb
MK MallMHAMHM BU3HAYAIOTHCS IXHIMH pO3MipaMu, TEXHOJIOTTYHUMH BUMOTAMHU 1 BUMOTaMU
6esnexku mpami. OfHak, B yCiX BHUMNAAKaxX, A0 YCTATKyBaHHS, 110 MAa€ EJIEKTPOIPUBIJ,
MOBHMHEH OyTH BUIBHHUH MiAXIJ 3 YCIX CTOPIH HIUPUHOIO HE MEHIIEe | M 31 CTOPOHH PoOOYOi
30Hu 1 0,6 M — 31 cTopoHH HepoOo4oi 30HU. BupoOHmui mebm (madu, cremaxi, CTOIH
TOILI0) MOKHA CTABUTH BIIPUTYJI O KOHCTPYKTHUBHUX €JIEMEHTIB OyAiBIl — CTiH, KOJOH. [lyis
00pOOKHM Ta 3aXUCTy BHYTPIIIHIX MOBEPXOHb KOHCTPYKIIM MPHUMIIIEHb BiA All HIKIAJIUBUX
Ta arpeCUBHUX PEYOBHH (HANPUKIIAJ, KUCIOT, JIYyTiB, CBUHIIO) 1 BOJOTU BUKOPUCTOBYIOTH
KepaMIyHy IUIUTKY, KHUCJIOTOCTIMKY IITYKaTypKy, OdiiiHy ¢(apOy, SKi MepemKoKarTh
copO1ii X PEYOBHUH Ta JOMYCKAIOTh MUTTSI TOBEPXOHb.

Bucora BupoOHMYMX MpUMILIEHb Mae OyTH He MeHue 3,2 M, a JUIsl NPUMILIEHb
€HEpreTMYHOro Ta CKJIAJChKOro TrocrnojapcTBa — 3 M. Biacranp Big miajgoru Ao
KOHCTPYKTHUBHUX €JIEMEHTIB MepekpuTTs — 2,6 M. ['anepei, MICTKH, CXOIU Ta MailllaHYUuKU
MOBUHHI OyTH 3aBUIMPIIKHA HE MEHILE | M 1 3aropoKeHi Mopyy4siMM BUCOTOO 1 M, a BHU3Y
MOBUHHI MaTH 00pTHKH BUCOTOIO 0,2 M.

Yci maliiaHuuKy, SKi po3TamioBaHi Ha BHCOTI MoHaa 260 MM Bij Mmiajor MOBUHHI
Matu mopyuyds. CaniTapHi MeTalieBi CXOAu Ui OOCIIyrOBYBaHHS  OOJaJHAaHHS
BCTAHOBJTIOIOTHCS TMiJI KyTOM, ITI0 HE MepeBHInye 45° 3 BiICTaHHIO MK cxoauHKamu 230—
260 mm 1 mmpuHO0 cxoniB 250-300 MM [Ins oOcimyroByBaHHS OONaAHAHHS, SIKE
BiZBiAy€eThCsl 1-2 pa3w Ha 3MiHY 1 SKe pO3TAlIOBaHE HAa MaWJaHUYMKAX 3 PISHHUICIO Y
BiIMITKax He Outble 3 M, AOMYCKAaeThCSA KyT Haxuiy cxoniB 60°; mopyuus (apOyioTs y
YKOBTHH (YEPBOHMIA) KOJIIP, @ CTOSIKU — B Oiuii. CXOU BUTOTOBIISIOTHCS peOprucTuMu abo i3
cmyracroi crani [llupuna BuxoxmiB 3 mpuMinieHb Mae OyTH HE MEHIIOK | M, BHCOTa HE
Mmenie 2,2 m. [Ipu pyci TpancnopTy yepes aBepi ix mupuHa noBuHHa OyTy Ha 0,8 M Oinblie
3 000X OOKIB rabapuTy TPaHCHOPTY.

[Tigyorn BUPOOHUYMX NPUMILIEHb TOBHHHI OyTH 3HOCOCTIMKHMHM, TEIUTMMHU
HECJIN3bKUMHU, IIIJTBHUMH, JIETKO OYUIIYBATUCH, @ B JESKUX IeXaxX Ta AUTBHHUIIIX — BOJOIO-,
KHCJIOTO- Ta BOTHECTIMKMMHU. Yepe3 MiuIory B 1HIII MPUMIIIEHHS HE MOBUHHI MPOHHUKATH

BOJIa, MAaCTUJIA, IIKIIJTUBI PEUOBUHU, Ta3H.
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8.3. Iirieniuna kaacudikanisa npaui. Atecrauisi po6o4nx Micub 3a yMOBaMH npaui

3 MeTOI KOMIUIEKCHOI OIlHKM YMOB Tpaimi 3 ypaxyBaHHSM (i310J0TIYHUX 1
Tiri€eHIYHUX YMOB Haka3oMm MiHicTpa oxoponu 370poB’st Ykpainu Ne 248 Bim 08 KBiTHA
2014 p. 3aTBepmxkeHa «l'irieHiuHa kimacudikailis mpami 3a MoKa3HUKaMU HIKIJIMBOCTI Ta
HeOe3neyHocTi  (akTopiB  BUPOOHHUYOTO CEPENIOBHUINA, BAXKKOCTI Ta HAMPYKEHOCTI
TpynoBoro mpouecy» (mami — Tirieniuna xnacudikamis mpari). Jana kmacudikaris
3aCHOBaHAa Ha NPHHIMII audepeHiiani yMoB mpaili, 3ajJeXHO BiJ CHIBBIIHOIICHHS
(GaKTUYHO AIIOYMX PIBHIB MIKIIIUBHUX (DaKTOPIB Ta ICHYIOUHX TITI€EHIYHHUX HOPM, a TaKOX
3aJIe’KHO B1JI MOKJIMBOT'O BILTUBY IMX (DaKTOPIB HA CTaH 3710POB’ S MPAIIOI0YHX.

I'rieniuna knacudikaliis mpari po3no/Iiase yMOBH Ipalli Ha 4 Kiacu:

1 xnac (onTUMaIbHI YMOBH Tpalli) — YMOBH, 3a SIKMX 30€pIiracThbCs HE JIUIIE 3J0POB S
NpaliBHUKIB, a W CTBOPIOIOTBCS TMEPEAYMOBHU [UIsl MIATPUMAHHS BHCOKOTO pIBHS
npare3gaTHOCTI.

2 knac (DomycTHMi YMOBH TIpalli) — YMOBH, III0 XapaKTEPHU3YIOThCS TAKUMU PIBHIMHU
¢dbakTOpiB BHUPOOHMYOTO CEpPEOBUINA 1 TPYJAOBOTO TIPOIECY, SKI HE TEPEBHUILYIOTh
BCTAHOBJICHMX TIT€HIYHMX HOPMATHBIB (a2 MOXJIMBI 3MIHU (YHKI[IOHAIHHOTO CTaHY
OpraHi3My BIJTHOBIIIOIOTBCS 3a 4Yac pErJIaMeHTOBAaHOTO BIAMOYMHKY a00 10 MOYaTKy
HACTYMHOI 3MIHM) 1 HE€ NOBUHHI YMHHUTHU HECHPHUSATIMBOrO BIUIMBY Ha CTaH 3/0POB’A
MpaIiBHUKIB Ta 1X HAIIAJIKIB B HAMOIMKYOMY 1 BIJJTAJICHOMY TIepiojax.

3 knac (WIKIAJUBI YMOBH Ipalli) — YMOBH, IO XapaKTEPU3YIOThCS TAKUMH PIBHIMHU
UIKIJJIMBUX BUPOOHMYUX (DAKTOPIB, SIKI MEPEBUINYIOTh TIr€HIYHI HOPMATHUBHM Ta 3/aTHI
YUHUTH HECHIPUSTIMBUI BIUIMB HA OpraHi3M MpalliBHUKaA Ta/abo floro Hamaakis. Lleit kmac
3a pIBHEM INEPEBUILECHHS TIT€HIYHUX HOPMATHBIB Ta BHUPAKEHOCTI MOXIMBHUX 3MIH B
Oprati3Mi MpamiBHUKIB NOJISETHCS HA 4 CTYNEHS:

1 crymins (3.1) — ymMOBH mparti, IO XapaKTePU3YIOThCA TAKIMH PIBHSAMH IIKIITTHBUX
¢dakTopiB BHUPOOHMYOTO CEpPENOBHINA 1 TPYIOBOTO TMPOIECY, SKI BUKIMKAIOTH
(GyHKIIOHANIBHI 3MiHM, O[O0 BHUXOAATH 3a MeEXi (i310JOTIYHUX KOJMWBaHb (OCTaHHI
BIZTHOBIIIOIOTHCS TIPH TPUBATIIIINA, HIX MOYATOK HACTYMHOI 3MiHM, MEPEPBU KOHTAKTy 31
MIKIAJTMBAMEU (paKkTOpamu) Ta 30UIBIIYIOTh PU3HK TMOTIPIIEHHS 370pPOB’S, B TOMY YHCII U
BUHUKHEHHS MPO(eCiifHNX 3aXBOPIOBAHD;

2 ctymius (3.2) — yMOBH Tpalli, 0 XapaKTePU3YIOTHCS TAKUMH PIBHSAMH IIKiTUBUX
(dakToOpiB BUPOOHUYOTO CEPEIOBUINA 1 TPYIOBOTO MPOIECY, SKi 37aTHI BUKIMKATH CTIHKI
(GyHKIIOHABHI TTOPYIIEHHS, MPU3BOAATH y OUTBIIOCTI BUMIAAKIB A0 3pOCTaHHS BHPOOHUYO
00yMOBJICHOI 3aXBOPIOBAHOCTI Ta MOSIBU OKPEMHUX BHUIAAKIB MPO(eciiHUX 3aXBOPIOBAHb,
10 BUHUKAIOTH TICIISl TPUBAJIOT €KCIIO3UIIIT;

3 crymnins (3.3) — yMOBH mparii, 10 XapaKTepU3YIOThCA TAKUMH PIBHAMHU IIKITTHBUX

(akTopiB BUPOOHUYOTO CEPEIOBHILA 1 TPYIOBOTO MPOLECY, SIKi, KPIM 3pOCTaHHS XPOHIYHOT

125



3aXBOPIOBAHOCTI (BUPOOHMYO OOYMOBJICHOI Ta 3aXBOPIOBAHOCTI 3 THUMYAaCOBOK BTPATOIO
Mpare31aTHOCT1), TPU3BOIATH 10 PO3BUTKY MPOGeCIMHIX 3aXBOPIOBAHb;

4 ctynisb (3.4) — yMOBH TIparli, 0 XapaKTePU3YIOThCA TAKUMH PIBHIMU IIKiITUBUX
¢dakTOpiB BUPOOHUUOTO CEpPEAOBHINA 1 TPYJOBOTO MpOIIECY, SAKI 37aTHI MPU3BOAUTH 10
3HAQYHOTO 3pPOCTAaHHsS XPOHIYHOI TATOJIOTIi Ta PIBHIB 3aXBOPIOBAHOCTI 3 THMYaCOBOIO
BTPATOIO MPANE3/IaTHOCTI, a TAKOX JI0 PO3BUTKY TSKKUX (HOpM MpodeciiiHIX 3aXBOPIOBAHb;

4 knac (HeOe3meyHi yMOBH IIpalli) — yMOBH, 110 XapaKTePU3YIOThCA TAKUMH PIBHIMHU
MIKIATUBUX (AaKTOPIB BUPOOHHUYOTO CEPEIOBHINA 1 TPYJOBOTO TIPOIECY, BIUIMB SKHX
IpoTIroM poOodoi 3MiHU (200 1 YaCTUHM) CTBOPIOE 3arpo3y JUIs JKUTTS, BUCOKHN PU3HK
BUHHKHEHHSI TOCTPUX MPO(ECIHHUX ypakeHb, Y TOMY YHCIII i BAXXKUX (HOpPM.

3arajbpHa riri€HiuHa OLIHKa yMOB Ipalll 31HCHIOEThCSI HACTYITHUM YHMHOM. SIKIIO Ha
poGouoMy Micii (akTU4YHI 3HAYEHHS PIBHIB IIKIAJIMBUX (PAKTOPIB 3HAXOMAATHCS B MEKax
ONTUMAJIbHUX a00 JOMyCTUMHUX pIBHIB, YMOBHM Ipall Ha LbOMY poOOYOMYy MICII
BIJIMOB1IAtOTH TITIEHIYHUM BUMOTaM 1 BIIHOCSITHCS BIAMOBIAHO 110 1 abo 2 kiacy.

Sxuio piBeHb X04a O OJJHOro (paKkTopa NEPEBUILYE TOMYCTUMY BEIMYUHY, TO YMOBHU
mpari Ha TakoMy poOodoMy Micui (3aJ1eXKHO BiJ BEIMYMHU MEPEBUILEHHS Ta BIANOBIIHO 10
TIrl€EHIYHUX KpUTEpliB Li€i ['irieHiuyHo1 kinacudikaiii npari) sk 3a OKpeMuM (HaKTopoM, Tak 1
MpH 1X MOETHAHIN i, MOXXYTh OyTH BijHeceHi 10 1-4 cTymneHiB 3 kiacy MIKIIIUBUX abo 4
KJ1acy HeOe3MeUHUX YMOB IIpalli.

Bimnecenns ¢akTopiB 10 KOHKPETHOTO KJlacy BH3HAYa€Thcs 3a (DakTHUHO
BUMIPSIHIMH TapamMeTpamMu BHUPOOHWYOTO CEpeloBHINA i TPyJAOBOro mporecy. ['irieHiuna
OITiHKa YMOB TIpaIli 3 ypaxyBaHHIM KOMOIHOBAHOI Ta CHOJIYYHOT Jii BUpOOHWYINX (HhaKTOPiB
MPOBOJUTHCS HA TIACTaBi pe3yJbTaTiB MOMEPENHBOI OIIHKA yMOB Mpari A OKpeMHuX
dakTopiB, e BpaxoBaHI €PEKTH CyMyBaHHS Ta IMOTEHI[IIOBAaHHS TpU KOMOIHOBaHIN il
XIMIYHUX  pEeYoBHH,  Oiomoriunmx  (akTopiB, PpI3HUX  YACTOTHUX  Jiamma3oHiB
€JIEKTPOMArHiTHUX BUIIPOMIHIOBaHb TOINO. 3arajbHa Tiri€HIYHA OI[iHKAa yMOB Mpari 3a
CTYIIEHEM IIKIJUTMBOCTI Ta HEOE3MEUYHOCTI BCTAHOBIIOETHCS 32 HAUOUIBIT BUCOKHM KIIACOM
Ta CTyNEHEM IIKiJTUBOCTI.

[Ipu ckopoueHHI Yacy KOHTakKTy 31 IIKIATUBUMH (HaKTopaMu (3aXUCT YacoM),
3aCTOCYBaHHI €(pEKTUBHUX 3aC001B 1HAMBITyaTbHOTO 3aXUCTY PiBEHb NPOQECIITHOTO PUSUKY
YIIKOPKEHHS 3/10pOB’Sl 3MEHILIY€THCS, BHACTIIOK YOTO YMOBH Mpalll MOXYTh OyTH OILIHEHI
SK MEHII IIKIJUIMBI (BiIMOBIIHO 10 cepTudikara BianosiaHocTi Ha 3I3), ane He HMKYE
crynens 3.1 kmacy 3. V ckiagHUX BHUMNAJKaX yMOBHU Ipalli MpaliBHUKIB OLIHIOIOTHCS 3
ypaxyBaHHSIM TOKa3HUKIB MPOQeciifHOl 3axXxBOPIOBAHOCTI, (PYHKLIOHATBHOTO CTaHY
OpraHi3My Ta 3aXBOPIOBAHOCTI 32 JAHUMU OOJIIKOBOT MEIMYHOT IOKyMEHTAITii IpaIliBHUKA.

[rieniuna knacudikamis mpani BHUKOPHCTOBYETHCS JUIS TPOBENEHHS aTecTamii
pobounx MiCIlb Ha iX BIAMOBIMHICTh CaHITAPHO-TITI€EHIYHUM BHUMOTAM Ta BCTAHOBJICHHS

NPIOPUTETY B 31HCHEHH] 03JOPOBYMX 3aXO1B, PO3POOKU peKoMeHAalliil A npodBiadoopy,
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npopIPUAATHOCTI; CTBOPEHHS OaHKy JaHUX MPO YMOBH Mpalli Ha PiBHI MIANPUEMCTBA,

palioHy, MiCTa, peTioHy, KpaiHHu.

Amecmauia podoouux micus 3a ymosamu npayi

Artecrarriss poOOYMX MiICI[b 32 YMOBaMH Mpaill (J1ajai — aTecTallis) MpOBOAUTHCS Ha
MIAMPUEMCTBAX 1 B OpraHi3allisiX HE3aJeKHO BiJ (OpM BIACHOCTI ¥ TOCHOJApIOBAHHSA, JI€
TEXHOJIOTIYHUI TpOIeC, BUKOPUCTOBYBaHE OOJAaTHAHHS, CHPOBHHA Ta Marepiaium €
MOTEHIIHUMU JpKepeaaMH WIKIUIMBUX 1 HeOe3MeUHUX BUPOOHUUMX (DAKTOPIB, 1110 MOXKYTh
HECTPUATINBO BIUIMBATH HA CTaH 3JI0POB’S MPAIIBHUKIB, a TAKOXX HA iXHIX HAIAJKIB SIK
Tenep, Tak 1 B MaiOyTHbOMY .

OcHoBHa MeTa arTecTalii — peryJjJloBaHHS BIJIHOCMH MIDK BJACHHUKOM a0o
YHOBHOBA)KEHMM HHMM OpIraHOM 1 MpalliBHUKaMU B Tally3l peani3auii npaB Ha 370pOB1 U
Oe3rnevHi yMOBH IIpalli, MIJIbI'OBE MEHCIMHE 3a0e3MeueHHs, MJIbIU Ta KOMIIEHcalli 3a po0oTy
B HECTIPUATIIMBUX YMOBAX.

Artecraltis poOoYMX MiCIlb 32 YMOBaMU Mpalli IpoBOAUTHCS 3rimHO 3 [locTaHoBOIO
KaGinery MinictpiB Ykpainu Ne 442 Big 1.08.1992 p. mpo «llopsaok mpoBeaeHHs
arectarii poOOYMX MICIIb 3a yMOBAMH TIpalli» aTeCTAI[IHHOK KOMICi€r, CKIam 1
MOBHOBAXEHHSI SKOT BH3HAYAIOTHCS HAKa30M IO MiANPUEMCTBY, OpraHi3amii B CTpOKH,
nependadeHi KOJIEKTUBHUM JIOTOBOPOM, aje HE piJlie OJHOTO pa3dy Ha ITsATh pokiB. Jlo
CKJIaly KOMICii BKJIFOUAETHCSI YIIOBHOBAKEHUH MPEICTAaBHUK BHOOPHOTO OpraHy MEepBUHHOI
npodcmisikoBoi opramizaiii, a B pasi il BIJICYTHOCTI — YNOBHOBa)XE€HA HAWMAaHUMH
MpaliBHUKaMH 0co0a.

BignosigansHICTE 34  CBO€YacHE Ta  SIKICHE MPOBEACHHS arecrarii
MOKJIAAEThCS HA KEPIBHUKA IMiAMTPUEMCTBA, OpraHi3ali.

[To3aueproBo arecTaiisi MPOBOAUTHCA B pa3l JOKOPIHHOI 3MIHHM YMOB 1 XapakTepy
mpatli 3 iHIIaTUBU POOOTONABIS, MPOQCIIIKOBOTO KOMITETY, TPYAOBOTO KOJEKTHUBY alo
fioro BUOOpHOTO Oprany, opraHis Jlepkmparii.

o IIPOBEJICHHS aTtecranii MOXYTb 3ary4daTucs IPOEKTHI Ta
HAyKOBO-/I0CJIITH1 oprasizarii, TEXHIYH1 1HCTeKIiT npari npo¢CIiyoK,
TepUTOpianbHi opranu Jepxmpari.

Amecmayis pobouux micysb 3a ymogamu npayi nepeddoayac:

e BCTaHOBJEHHS (PAKTOPIB 1 MPUYUH BUHUKHEHHS HECIIPUSTIMBUX YMOB IPalll;

® CaHITaApHO-TITIEHIYHE JOCTIPKEHHS (aKTOpIB BHPOOHHUYOTO CEpEeOBHIIA,
BaXXKOCTI 1 HAMpy>KEHOCT1 TPYAOBOI0 Mpoliecy Ha pobo4oMy MicCIli;

® KOMIUJIEKCHY OIIIHKY (haKTOpiB BUPOOHHYOTO CEPEIOBUINA 1 XapaKTepy Mmpaill Ha
BIJIMOBIIHICTh 1XHIX XapaKTEpPUCTUK CTaHIapTaM Oe3mleku Tmpaili, OyAIBeIbHUM Ta

CaHITapHUM HOpMaM 1 MpaBUJIaM;
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e BCTAHOBJICHHS CTYICHsI IIKIJJIMBOCTI i HEOE3MEeUHOCTI mpalll Ta ii XxapakTepy 3a
['rieniu”oro kmacudikaiiero mpari;

e OOIpyHTYBaHHS BIAHECEHHsS pOOOYOTrO MICIl 10 KaTreropii 31 IIKiJIJTUBUMH
(0c00JIMBO MIKIUIMBUMHM ), BAXKKUMH (OCOOIMBO BaXKKMMH) YMOBaMU TIpalli;

e BH3HAUYeHHS (MIATBEPJKEHHS) IIpaBa MpaLIBHUKIB Ha IIJIbIOBE IMEHCIHE
3a0e3neueHHs 3a poOOTy B HECIIPUSATIMBUX YMOBAX;

® CKJaJaHHSA Neperiky poboumx Micib, BHPOOHWUITB, mpodeciii Ta mocam 3
MIBIOBUM MEHCIHHUM 3a0€3MeUeHHSIM MPaIliBHUKIB;

e aHami3 peami3amii TEXHIYHMX 1 OpraHi3aliiHUX 3axXOMdiB, CHOPSAMOBAaHUX Ha
ONTHUMI3aIliI0 PiBHA TITIEHH, XapaKTepy Ta Oe3MeKH mpaiii.

liriediuni JOCJIIKEHHS dakTopiB BUPOOHUYOTO cepesioBUIIa 1
TPYAOBOTO MpolLecy MIPOBOJASITHCS naboparopisimu, aTeCTOBAaHUMU
Hepxkmpari 1 MO3 B opsky, BusHaueHoMy MiHcoImnodituku pazom 3 MO3.

Ominka yMOB Tmpami Mg Yac aTecTarii poOoYux MICIb  TPOBOIAUTHCS
3  METOK  BCTAHOBIIEHHS  KJaciB (cTymeHiB)  IIKJIMBHX ~ YMOB  TIpaiii
BIAMOBIAHO 10  JlepkaBHMUX  caHiTapHuX  HOpM Ta  mpaBun  «lirieHiduHa
Kiacudikaris nparti 3a MOKa3HUKAMU LIK1JTABOCTI Ta HeOEe3MeYHOCT1
dakTopiB BUPOOHUYOTO cepeoBHIIA, BaKKOCTI Ta HaIpy>KeHOCTI
TPYAOBOTO Mpoliecy», 3aTBepmkeHnx MO3 nakazom Ne 248 Bix 08 kBiTHS 2014 p.

BigomocTti mpo pe3ynbratH aTectallii poOOYHMX MICIlb 3aHOCATHCS 0 KapTH YMOB
npaiii, popma sikoi 3aTBepakeHa MinconmnomiTuku pazom 3 MO3.

[Tepenik pobounx Miciib, BAPOOHUITB, TIpodeciii Ta mocaj 3 MJIbrOBUM MEHCIHHUM
3a0€3MeueHHsIM  TMpaIliBHUKIB  TOTOKYEThCSI 3 MPOQCIUIKOBUM  KOMITETOM  Ta
3aTBEPKYEThCS HaKa3aM I10 IMiANMPUEMCTBY, OpraHizaiiii 1 30epiraetbcs mpoTsarom 50 pokis.
Butsru 3 Hakasy J107al0Thes 1O TPYJOBOI KHIMKKH MPAIiBHUKIB, Mpodecii Ta mocaau IKux
BHECEHO JI0 MEPEITIKY.

Pesynbratn aTecrartii BUKOPHUCTOBYIOTHCS TS PO3pOOICHHS
3aX0/iB  TMOJIMIIEHHS  yYMOB  Tpami  H  O3I0pOBJIEHHS  MpalIBHHUKIB  Ta
M Yac BHU3HAUYEHHS TMpaBa Ha TEHCII0O 3a BIKOM Ha MUIBIOBUX YMOBax,
BT 1 KOMITEHCalli 3a pPaxyHOK M1IPUEMCTB, YCTaHOB Ta
opraHizaiiii, OOIpYHTYBaHHS MPOMO3HUIIIM TPO BHECEHHS 3MIH JI0  CIIHCKIB
BUpPOOHUUTB, pOOIT, mnpodeciid, mocax 1 TMOKA3HUKIB, 3alHATICTH B  SKHX
Jla€ MpaBo Ha MEHCII0 32 BIKOM Ha MIJIbIOBUX YMOBAX.

KonTtponb 3a sSKICTIO MPOBEAEHHS aTecTallii, MpaBUIBHICTIO 3aCTOCYBAaHHS CITHCKIB
Nel 1 Ne2 BupoOHuUUTB, poOiT, mpodeciii, mocaj, 1Mo JalTh NPaBO HA MUIbIOBE MEHCIHE

3a0e3MeueHHs, MUIbIY 1 KOMIIEHCcAIlli, MOKIagaeThes Ha Jlepkmpaiii.
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3aKJII0YeHHA

HaBeneni mnpakTWyHi peKOMEHJalii 1 BUKOHAHHS CaHITAPHO-TITE€HIYHUX BUMOT
JAI0Th MOJKJIMBICTH 30€perTd 370pOoB s 1 MIpare3laTHICTh KOPUCTYBa4iB KOMI FOTEPHOT

TEXHIKH.

Biamosial Ha 3anmuTaHHS.

3asaannga pasa CPC:

BuBuntu Matepian jexiii, BiIMOBIIHI pO3/IIJIN PEKOMEHIOBAHOI JITEPATYPH.

PexomennoBana jireparypa:

1. Oxopona mpari Ta nMBUIBHMHA 3axucT: [ligpydHWK A7 CTy[H., SKI HABYAIOThCS 3a
CHEIlabHOCTAMH Tally3ed 3HaHb «ABTOMaTu3alis Ta mnpuiagodymyBanus» / O. T
JleBuenko, O. I. [Tonykapos, B. B. 3anapuuii, FO. O. ITonykapos, O. B. 3emisiHChKa 3a pef.
O. I'. JIepuenka. — Kuis: KIII im. Irops Cikopcrkoro, 2018. — 417 c.

2. OcHoBu oxoponu mpami [Enextponne Bumanns]: migpyunuk / K. H. Tkauyk, B. B.
Zanapuuii, 1. B. 3epkanos, O. L. [TomxykapoB [ta iH]; HTYY «KIII im. Irops CikopcbKoTo.
— Enextponni TekctoBi nanHi (1 daitn: 7,4 Mo6aiit). — KuiB: OcnoBa, 2015. — 456 c. — Ha3Ba
3 ekpaHa. — [loctym: http://ela.kpi.ua/handle/123456789/18512.
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JIEKIIA 9. Be3aneka TeXHOJI0TiYHOT0 00/1aIHAHHS, Po1leciB Ta poliT

Mera: o3HallOMJIEHHS 13 OCHOBHMUMH HampsiMamMu 1 crocobamu 3a0e3neyeHHs

Oe3mneKH Inpari Ha Cy4aCHOMY BUPOOHUIITBI.

HaBuajibHi NMTaHHA | PpO3pPaxXyHOK 4acy:

BCTYIT et e ettt e e et e e s st e e e e saraeee s 5 xB.

9.1. HemacHi BUIMAIKA HA BUPOOHHUIITBI. ... .veettenseenteneeteenneenneaneenneennaiannnns 5 XB.

9.2. CkiazioBi 0e3meKu npaili Ha Cy9aCHOMY BHPOOHMIITBI. ......vvevveeeenneenneannnnnns 25 xB.

9.3. Opranizaiist mparfi Ha POOOUOMY MICIIL ... .vuueeurnrenneenneenneeneenneenneanneeneeans 30 xB.

9.4. CurHalibHI KOJTLOPH, 3HAKH OE3TEKU Ta CUTHATBHA PO3MITKA. ....vveeeeneennnns. 20 xB.

 F )0 110 (5] 1 £ (T 5 XB.
Beryn

Oprani3zaniiiHi nuTaHHs, €KCIIPEC-ONUTYBAaHHS 3 TEM MUHYJIUX JEKIIi.

besnexka mpari Ha BHUPOOHHMIITBI BKIIOYAE HACTYMHI TPU CKIAJOBi: Oe3meKy
BUPOOHUYOTO 00JIaJHAHHS; O€3IeKy TEXHOIOTTYHHUX MPOLECiB; 0€3MeKy BUKOHAHHS pOOiT.
[ToTouHa nekiisi MpUCBAYEHA BUCBETIIIHHIO I[IX MTUTaHb, a TAKOX Crenupiku 3a0e3neueHHs
0e3MeKy aBTOMATHYHUX JIiHIN, MPOMUCIOBUX POOOTIB Ta POOOTU30BAHUX TEXHOJIOTTUHUX

KOMIUJIEKCIB

9.1. HemacHi BUNagKu HA BUPOOHUITBI

PanToBuii BIJIMB Ha mpaiiBHUKAa HeOE3MeYyHOro BHPOOHMYOro (akropa UM
CEpellOBUINA, BHACIIIOK SKOTO 3amojisHa IIKOAa 3J0pOoB’I0 ab0o CMepTh Ha3UBAIOTh
HewacHum 6UNAOKOM HA 6UPOOHUWMEI.

Bupobuuuuii TpaBMaTH3M — 1I¢ SBHUINE, M0 XapaKTEPU3YEThCA CYKYMHICTIO
BUPOOHMYUX TpaBM 1 HEMAaCHUX BHUMAJKIB Ha BUpoOHHMUTBI. Kmacudikarop HemacHHX
BunajkiB, HaBeneHud B Jlomatky 4 «llopsiaky mpoBeneHHS pO3CHigyBaHHS Ta BEICHHS
OOJIIKY HEIIACHUX BUIAJKIB, TPOQECIiTHIX 3aXBOPIOBAHb 1 aBapiii HA BUPOOHUIITBI.

TpaBma, ofiepkaHa IpalOlYMM Ha BUPOOHUIITBI — 1€ 6UpOOHUYA mpasmd.

TpaBMoO0 Ha3WBalOTh MOPYHIEHHS IUTICHOCTI, (i31070T1YHUX (YHKIINA TKAaHUH H
OpraHiB B Oprafi3Mi JIOAWHH, IO BHUHUKIO TMiJ BIUTUBOM MPAGMYIOYUX haKmopie
30BHINTHBOTO cepeoBuIa. TpaBMyrodi (akTOpH BHUKIUKAIOTH MOPYIICHHS IIJIICHOCTI 1
GyHKIIH TKAHUHHUX CTPYKTYP, KPOBOHOCHHUX, JIIM(PATUUHUX CYJTUH 1 HEPBOBUX yTBOPEHb.
Opra"iaM Ha 1€ BIJANOBIJAa€ BIAMOBIAHOK 3arajbHOI0 Ta MICIIEBOIO  3aXHCHO-

MPUCTOCYBAIBHOIO PEAKIIIEIO.
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B 3anexxHoCTi BiJ XapakTepy ypaKeHHS PO3PI3HAIOTH I’ SITh OCHOBHUX TPABMYIOUHX
dakTopiB: MexaH14H1, Pi3UyHI, XIMI4HI, O10JI0T14HI Ta TcuxiyHl abo cTtpeconi. [1ix BrmuBOM
[IMX YUHHUKIB Ha OpraHi3M BUHHUKAIOTh: MeEXaHIuHI, (i3W4Hi, XiMi4Hi, O10JOT1YHI Ta
MICUXIYHI TpaBMH ab0 YIIKO/DKEHHS. TpaBMH, 3yMOBJICHI OJHOYACHMM a00 MOCIITOBHUM
BIUTMBOM PI3HUX TPaBMYHOUMX (HaKTOpiB (EIEKTPUUHUM CTPYM 1 MEXaHIYHA CHUJIa), a TAKOXK
NO€JHAHI TPaBMH, 1[0 BUHUKAIOTH Y BUMAJKY BIUIMBY JTAHOTO TPaBMYIOYOro (akTopa Ha
pI3HI AUISHKH OpraHiaMy (MeXaHIYHa CHWJIa — TIepejoM 1 PO3pHUB BHYTPIIIHIX OpraHiB),
Ha3WBalOTh KOMOIHOBaHI TpaBMHU. Y TaKWX BHUIAJKAaX B OpraHi3Mi BUHHUKAIOTh OLIBII BaXKi

YIIKOHKEHHS, SIK1 HEPIAKO 3aKIHIYIOTHCS 3aTrHOEIIII0 MTOTEPIiIoro.

9.2. CkJaoBi 0e3mexku npami Ha Cy4acCHOMY BHPOOHUITBI

Be3nexa npayi na 6upoonuymei BKIIIOUA€E HACTYIIHI TPH CKIIA/IOBI:
e (Oe3mneKy BUpOOHUYOro O0JIa HAHHS;
e (e3NeKy TeXHOJOTTYHUX MPOILIECIB;

e (e3neKy BUKOHAHHS pOOIT.

be3nexa eupoonuuozo oo1aonanns

besneka BupoOHMYOro 00aiHAHHS (32 BUKIIIOYEHHSIM OOJaHAHHS, 10 € JKEPEIOM
10HI3yIOYMX  BUIIPOMiHIOBaHb)  pernmamentyetbcss ['OCT  12.2.003-91.  CCBT.
«O6opynoBanue nmpou3BoAcTBeHHOE. O0IIME TpeOOBaHU 0€30MACHOCTIY.

BumMoru 0Oe3neku A0 KOHKPETHOIO BUPOOHUYOrO OOJNAaTHAHHS PO3POOISIIOTHCS 3
ypaxyBaHHSM HOro Npu3HAYEHHs, yMOB eKCIUTyaTallii Ta (yHKI[IOHyBaHHS.

be3neka BupoOHHYOro o6agHaHHs 3a0€3Medy€eThCsl HACTYITHUMU METOJaMMU:

e 1000pOM NMPUHLUIIB Aii, IPKepes eHeprii Ta napaMeTpiB poOOYUX MPOIECIB;

e MIHIMI3aIlI€l0 KUTBKOCT1 €HEPrii, 0 CIIOKUBAETHCS YU HAKOITUUYEThCS;

® 3aCTOCYBaHHSIM BMOHTOBAaHUX y KOHCTPYKI[iIO 3aco0iB 3axuCTy Ta iHpopmarlii
PO MO>KJIMB1 HEOE3MeYH1 CUTYyallii;

® 3aCTOCYBaHHSIM 3aC00iB aBTOMATH3aIlil, TMCTAHIIIMHOTO KEPyBaHHS Ta KOHTPOJTIO;

® JOTPUMaHHSM €pPrOHOMIYHMX BHUMOT, OOMEXKEHHAM (I3MYHUX 1 HEPBOBO-
TICUXOJIOTIYHMX HaBaHTA)KEHb HA MPAIliBHUKIB.

BupoGuude oGmagHaHHs mMiJ yac poOOTH CaMOCTIHHO YM y CKJIaAl TEXHOJOTIYHUX
KOMILJIEKCIB TIOBMHHO BIJMOBIAATH BHUMOTaM O€3MEKH BIPOJOBXK YyChOTO TMEPIOTY
eKCIUTyaTalii.

Marepianu KOHCTPYKIii BUPOOHMYOTO OOJNIaJHAHHS HE IOBUHHI OOYMOBIIOBATH
YTBOPEHHA HEOE3MEeYHUX UM IIKIIUBUX (PaKTOpiB IIOAO [ii Ha OpPraHi3M MpaliBHHUKIB, a
HAaBAaHTAKEHHS, 110 BMHHUKAIOTH MiJ Yac POOOTH B OKPEMHUX elleMeHTax oOjaJHaHHS, HE

MOBHHHI CATaTH HEOE3MEeYHHX BENWYMH. Y BHUMAJIKy HEMOXKIMBOCTI peaji3allli 0CTaHHBOI
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BUMOTH B KOHCTPYKIIi 0OJaJHaHHS HEOOXITHO TMepeadayuTH CreliaibHI 3aco0M 3aXHCTY
(oropoxeHHs, OJIOKIBKH Ta 1H.).

HeGe3neuni 30HM BUPOOHUYOTO OONagHAHHS (PyXOMi BY3JIM, €JIE€MEHTH 3 BHCOKOIO
TEMIIEpAaTypor0 TOINO), SK TMOTEHINHI JpKepela TpaBMOHEOE3NeKH, TOBUHHI OyTH
oropokeri (BimmoBigHo 10 ['OCT 12.2.062-81), TemnoizonpoBaHi ab0 pPO3MIIIEHI Y
HEJOCSHYKHUX MICIISIX.

BupoOuuue o61aiHaHHSA MOBHHHO OYTH MOXKEKOBHOYX00€3MeYHUM Y Mnepen0adyeHux
yMOBax €KCIUTyarallli Ta He HaKONMUYyBaTH 3aps/iB CTATUYHOI €JIEKTPUKU B HEOE3MeYyHUX
JUTSl TIPAIIBHUKIB KIJTBKOCTSIX.

BupoGuuue o6magHaHHs, podOTa SIKOTO CYMPOBOKYETHCS BUAUICHHSIM IIKiTHBUX
PEUYOBHH YM OpraHi3MiB ab0 MOXKEXO- Ta BUOYXOHEOE3NEYHUX PEYOBUH, MOBUHHO MaTH
BMOHTOBAH1 MPUCTPOT JJIs JIOKadi3alli UX BUIUIEHb. 3a BIJCYTHOCTI TaKUX IMPUCTPOIB Y
KOHCTPYKIIIT 00JlaJHAHHS MaloTh OyTH nepeadavyeHi Micisl JJi MiAKIIOUYEHHS aBTOHOMHUX
MPUCTPOIB JIOKaTI3allii BUIAIICHB.

Sxuio BUpoOHUYE 00JIaHAHHS € JHKEPEIOM IIyMYy, YiIbTpa- Ta iH(ppa3ByKy, BiOparlii,
BUPOOHWYMX BUIIPOMIHIOBAaHb (€JEKTPOMArHITHUX, JIa3€pHUX TOIO), TO Horo ciix
BUKOHYBATH TAaKUM UYWHOM, MIO0 MapamMeTpH IepepaxoBaHUX MIKIUIMBUX BUPOOHUUHMX
(bakTOpiB HE MEPEBUIILYBATH MEX, BCTAHOBJICHUX BIMOBITHUMHA YNHHUMH HOPMATHBAMU.

Bupobuuue o6nagHaHHS NOBMHHO OyTH 3a0e3leueHe MICIEBUM OCBITICHHSM,
BUKOHAHUM BIJIOBIJTHO /IO BUMOT YWHHHUX HOPMATHUBIB, SIKIIIO WOTO BiJICYyTHICTH MOXE
CIPUYMHIOBAaTH TIEPEBAaHTAXKEHHS OpraHiB 30py abo iHmn HeOe3meku, MOB’s3aHl 3
EKCIUTyaTaIli€lo bOTo 00J1aTHaHHSI.

Cucrema ympaBiiHHS BHUPOOHMYMM OONaJHAHHAM Mae 3a0e3rnedyBaTd HaJidHE i
6e3neuHe Woro (GyHKIIOHYBaHHS Ha BCIX peXHMax poOOTH, a TAKOXK Y BHITAJKy 30BHIIIHIX
BILUTUBIB, Mepe10aYeHNX TEXHIYHUM 3aBaaHHsIM. Ha po6ouux MicIsIX MOBUHHI OyTH HAIKCH,
cXeMHu Ta iHmI 3aco0u iH(popMalli m0J0 MOCHITOBHOCTI Kepyrounx aid. KoHcTpykmis i
pPO3MIIIIEHHST 3aCc00iB TOTIEPE/HKEHHS TPO HEeOe3NeyHi CUTyalli MOBHHHI 3a0e3ledyBaTH
0€3MOMMUIIKOBE, JOCTOBIPHE 1 IBUAKE CIPUIHATTS 1€l iHPOpMaIIii.

LlenTpanbHUii MyJBT YNPABIIHHA TEXHOJIOTITYHUM KOMIUIEKCOM OOJIQIHYETHCS
CUTHAJII3AIlI€I0, MHEMOCXEMOI a0o0 IHIMUMHU 3acobamu BioOpaxeHHs iHopMalii mpo
MOPYIIEHHS HOPMAJIBHOTO PEXHUMY (YHKIIOHYBAaHHS KOXHOI OJMHMII BUPOOHUYOTO
oOaiHaHHsI, 3ac00aMu aBapiHOT 3yMMMHKH BCHOTO KOMILJIEKCY a00 OKPEMHX HOTr0 OJMHUIIb,
SKIIO 1€ HEe MPU3BEJIE 10 MOJABIIOT0 PO3BUTKY aBapiiHOT CUTYaIT].

[Tyck BupoOHMYOro oOmagHaHHS y poOOTY, a TAaKOXK MOBTOPHHMI MYyCK MICIS HOTO
3YNUHKY, HE3aJIEKHO Bl MPUYMHH, Ma€ OyTH MOKIMBUM TUIBKU IUIISXOM MAaHIITyJTIOBaHHS
opraHaMu ympasiiHHS myckoM. Opranu aBapiiHOI 3yMHMHKH TICIIS CIIPAIFOBAaHHS MOBHUHHI

3aJMUINATUCS Y TIOJOXKEHHI 3yMUHKH JO iX TIOBEPHEHHS Y BHXIJAHE TIIOJO0KECHHS
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00CITyrOBYIOUMMH TpaifiBHUKaMu. [loBepHEHHs opraHiB aBapiiiHOI 3yNMUHKHU y BHUXIJHE
MOJIOXKEHHSI HE TIOBUHHO MPUBOAUTH JI0 IMyCKY 00JIaHAHHS.

3acobu 3aXHCTy, 10 BXOJATh Y KOHCTPYKIIIF0 BUPOOHUYOTO 00alHAHHS, TOBUHHI:

e 3a0e3nedyBaTh MOXKJIUBICTh KOHTPOJIO 1X (DYHKI[IOHYBaHHS,

® BUKOHYBAaTH CBOi yHKIIIi Oe3mepepBHO B IIpoIIeci poOOTH 00IaTHAHHS;

e JIiSITH JO TOBHOI HOpMaJii3ailii BiAMOBIAHOTO HEOE3MEYHOrO YW MIKIAJIHUBOTO
¢dakTopa, o CIPUYUHUB CIIPAIIOBAHHS 3aXHCTY;

e 30epiratu PyHKIIIOHYBaHHS y BUNIQJAKY BUXOAY 3 JIy 1HIINX 3aCO01B 3aXUCTY.

3a HEeoOXiTHOCTI BKIIIOYEHHS 3ac00iB 3aXHCTy 10 MOYaTKy POOOTH BHUPOOHHUYOTO

o0JaITHaHHS CXEMOIO YIPABIiHHS MOBUHHI TIepe10a4aTuCs BiAMOBITHI OJIOKYBaHHSI.

be3nexa eupoonuuux npoyecie

besnexka BupoOHMumx mpoueciB perinamentyetscss ['OCT 12.3.002-75 CCBT.
«IIponeccyl mpousBojcTBeHHbIE. OOmMe TpeOoBaHus 0€30MacTHOCTH», SKUW BHU3HAYAE
3arajbHi BUMOTH O€3IeKH /10 BAPOOHUYUX MPOIECiB. Y mepiry uepry 0e3nexa BUpOOHUYIOro
IpOLIECYy BU3HAYAETHCS HUISIXOM YpaxXyBaHHS BUMOT O€3IMEKH 10 KOHKPETHOTO OO0JIaIHaHHS
Ha eTari po3poOKH MPOEKTYy, BUIYCKY Ta BHUIPOOYBAaHHSIX JOCIIAHOTO 3pa3ka 1 mepemadi
roro B cepiitHe BupoOHUIITBO 3rigHOo 3 JICTY 3278-95 «Cucrema po3poOieHHs Ta
MOCTABJICHHA MPOIYKIli Ha BUPOOHUIITBO. OCHOBHI TEPMiHU Ta BU3HAYCHHS.

OCHOBHUMU BUMOTaMHU O€3IEKH JI0 TEXHOJIOTTUHUX MPOIIECIB €:

® YCyHEHHs 0e3MOoCcepeIHbOr0 KOHTAKTY MPAIliBHUKIB 3 BUXIJIHUMH MaTepiajiamu,
3aroToBKamu, HamiBdaOpukaTamu, TOTOBOIO MPOIYKINEK Ta BIIXOJaMU BUPOOHMIITBA, IO
MOKYTbh OYTH BIpOT1THUMU YMHHHUKAMU HeOE3IeK;

e 3aMiHa TEXHOJIOTIYHMX TIPOIIECIB Ta oOmepalliid, MOB’sI3aHUX 3 BUHUKHEHHSAM
HeOe3MeyHNX Ta MIKIJUIMBUX BUPOOHUUYMX (PAaKTOPIB, MpOIEcCamMH 1 orneparisiMu, 3a IKUX Ll
¢dakxTopu BiACyTHI a00 XapaKTepH3yIOThCSI MEHIIIOKO iIHTEHCUBHICTIO;

e KOMIUIEKCHa MeEXaHi3allis Ta aBTOMAaTH3aIlisl BUPOOHUIITBA, 3aCTOCYBaHHS
JTUCTAHIIITHOTO KEPYBAaHHS TEXHOJIOTIYHMMHU TMIPOIIECAMH 1 ONEparisiMd 3a HasSBHOCTI
HeOe3MeuHuX Ta IIKITHBUX BUPOOHNYUX (HaKTOPIiB;

e repMeTu3allis 00JaHAHHS;

® 3aCTOCYBaHHS 3aC001B KOJIEKTUBHOTO 3aXUCTY MPAalliBHUKIB;

e pallioHaJlbHa OpraHizailis TMpail Ta BIAMOYMHKY 3 METOK MpO(UIAKTUKH
MOHOTOHHOCTI Tpalii, TInoANHaMIi, a TAKOK 0OMEKEHHS BaKKOCTI Mpalli;

® CBO€YACHE OTpUMaHHS 1H(QOpMaIlli MPO BUHUKHEHHS HEOE3MEeYHNX Ta IIKIITMBUX
BUPOOHNYMX (DAKTOPIB HA OKPEMHUX TEXHOJOTIYHUX OIepalisiXx (CHCTeMH OTPUMaHHS M€l
iH(opMalii c1ii BUKOHYBATH 3a TPUHIIMIIOM MPHUCTPOIiB aBTOMATHYHOI J1i 3 BUBOJOM Ha

CHUCTEMH TOTepeHKYBATBHOT CUTHAITI3AIT1T);
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® BIIPOBA/UKEHHS CUCTEM KOHTPOJIO Ta KEPYBaHHs TEXHOJOIIYHUM IPOLECOM, IO
3a0€3MeuyoTh 3aXKUCT MPAIIBHUKIB 1 aBapiifHe BIAKIIOUYEHHS BUPOOHUYOTO O0IaHAHHS;

® CBO€YACHE BUJAJICHHS 1 3HEIIKOHKCHHS BIIXOA1B BUPOOHUIITBA, SIK1 € KEPETaMHU
HeOe3MeyHNX Ta MIKIUIMBUX BUPOOHUYUX (PAKTOPIB;

e 3a0e3MeYeHHs M0KEXKHO1 1 BUOYXOBO1 O€3MeKu.

Jnst Bu3HaueHHS HEOOXIJHMX 3aco0lB 3aXMCTy CIiJI KepyBaTUCS BKa3iBKaMu
BIZITIOBITHUX HOPMATHBHO-TIPABOBUX aKTIB 3a BUIAAMH BUPOOHHYMX TPOIIECIB Ta TPyIMaMu
BUPOOHMYOTO OOJIaJHAHHS, [0 BUKOPUCTOBYIOTHCS B HUX mporecax. llepemik mitoumx
HOPMATHBHO-IIPABOBUX AaKTIB TMOJAETHCI B TMOKAKYMKAX HOPMATHUBHO-IIPABOBHUX AaKTiB 3
MUTaHb OXOPOHH TIpaIli.

Y BUpOOHMYOMY MPHUMIIIEHHI YMOBH Tpalli 3ajexarb BiJ TakuX (aKTopiB, 5K
pO3TalIyBaHHA TEXHOJIOTIYHOTO OOJaJHaHHSA, OpraHi3amis poOoYoro Micus, CHUPOBHHA,
3aroTOBKM Ta TOTOBA MPOIYKIlis. B KOXHOMY KOHKPETHOMY BHIAJKy BHUMOTU O€3MEKU 0
BUPOOHMYUX TMPHUMIIMIEHh Ta IUIOMAAOK (OPMYIOTHCS, BUXOASYM 3 BHMOT JIIOYHX
OyIiBEIIbHUX HOPM Ta MPaBUIL

PosramryBanHss BHpOOHMYOTO O0OJIaqHAHHS, BHXITHUX MaTepialliB, 3aroTOBOK,
HamiBpabpuKkariB, TOTOBOI MPOMYKIi Ta BIAXOAIB BHUPOOHHITBA Yy BUPOOHUYUX
MPUMIMICHHSIX 1 Ha poOOYMX MICISIX HE MOBUHHO CTBOPIOBATH HEOE3MEKY IS MPAIliBHUKIB.
Biacrani Mi>k oquHUIIME 00J1aHAHHS, 00JIaJHAHHSIM Ta CTIHAMHA BUPOOHUYUX MPHUMIIICHb,
OyniBenb 1 CHOpya MarwTh BIANOBIIATH BHUMOTAM JIIIOUYAX HOPM TEXHOJIOTIYHOTO
MPOEKTYBaHHsI, Oy/[IBEJIbHUM HOpMaM Ta IpaBUJIaM.

30epiraHHsl BUXIIHUX MaTepiaiiB, 3arOTOBOK, HamiB(}aOpuKaTiB, TOTOBOI MPOAYKIIIi
Ta BIJXOJIB BUPOOHHUIITBA TMOTPeOye€ CUCTEMHU 3axXOJiB, IO BUKIIOYAIOTh BUHUKHEHHS
HeOe3MeuyHuX Ta MIKIIJIMBUX BUPOOHHYMX (DAKTOPIB; BUKOPUCTAHHS O€3MEYHHX MPUCTPOIB
i 30epiraHHs;, MexaHi3allli W aBTOMaTH3allli HaBaHTa)XyBaJbHO-PO3BAHTAXYBaJTbHUX

poOIT TOIIIO.

be3neka eukonanns pooim

besnexka BukOHaHHS poOIT BKIIOYAE 3aCTOCYBaHHS palllOHAIBHUX METOMAIB
TEXHOJIOT1i ¥ oprasi3aiilo BUPOOHMITBA. 30KpeMa, BEJIUKY pOJib BiAIrpae 3MICT Mpaili,
dbopmu MoOyA0BU TPYAOBHUX MPOIIECIB, CTYMIHb CHEIiai3allii nmpaiiBHUKIB, BUOIp PEKUMIB
Mparli Ta BIAMOYMHKY, TUCIMIUTIHA Tpalll, ICUXOJOTIYHUN KIIIMAaT y KOJEKTHUBI, OpraHi3allis
CaHITapHOTO Ta MOOYTOBOI0 3a0€3MEeUCHHS Mpalli.

VY ¢dopmyBanHi Oe3neYHMX YMOB Mpalll TaKOXX BEIMKE 3HAUEHHS MAa€ BpaxyBaHHS
MEAMYHUX TPOTUIIOKA3aHb JI0 BUKOPUCTAHHS MPALIBHUKIB B OKPEMHX TEXHOJIOTTYHHX
mpoiiecax, a TaKO)K HaBUYaHHS M THCTPYKTax1 3 O€3MEYHNX METO/IIB MPOBEICHHS POOIT.

Ho oci0, ski gomyiieHi g0 yd4acTi Y BUPOOHHMYOMY TMPOIIECi, CTaBIATHCS BUMOTH

00  BIJAMOBIAHOCTI iX (PI3MYHMX, TNCUXOPI3UUYHMX 1, B OKPEMHUX BHUIAJKaX,
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AHTPOMIOMETPUYHHUX JaHUX XapakTepy poboTu. [lepeBipka cTany 3/10pOB’sl MPAIIBHUKIB Ma€
MIPOBOJIUTHCS SIK TIEPE]T JOMYCKOM iX 10 poOOTH, TaK 1 MEPIOUYHO B TIPOIIECT pOOOTH 3TiAHO
3 YAHHUMU HOpMatuBamH. [lepioAMYHICTE KOHTPOJIO CTaHy iX 3/I0pOB’S BH3HAYAETHCS
3QJIEKHO BiJl HEOE3MEUHMX Ta IIKIIJIUBUX (aKTOPIB BUPOOHUUOTO TPOIIECY B TMOPSAKY,
BCTaHOBJICHOMY MIHICTEPCTBOM OXOPOHU 3/I0POB’S1.

Ocobu, sKi JOMyCKarOThCA 1O Yy4yacTi y BHPOOHMYOMY TIpoOIlleci, MOBHHHI MaTu
npodeciiiHy MiArOTOBKY (B TOMY YHCII 1 3 O€3MeKH Mmpaiii), 110 BiAMOBIIAE XapaKTepy pooiT.
HapuanHs mnpaiiBHUKIB 3 OXOpPOHHU TMpaill MNPOBOAATH, Ha BCIX MIANPUEMCTBAX 1 B
OpraHizaIlisgx He3aJie)KHO BiJ XapakTepy Ta CTyMeHs HeOe3MeKH BUPOOHHUIITBA BiAMOBIIHO
1o HITAOIT 0.00-4.12-05 (po3ain 1).

OcHOBHUMU HarpsiMaMu yOe3leyeHHs mpaii Mae OyTH KOMIUIEKCHA MexaHi3auis i
aBTOMaTH3allisgl BUPOOHUIITBA, 1110 € TIEPEAYMOBOIO 10 KOPIHHOTO MOKPAIEHHsS YMOB Mpaili,
3pOCTaHHs TPOIyKTUBHOCTI Tpalll Ta sSIKOCTI MPOIYKIii, CIpHsi€ JTIKBIAAIT BIAMIHHOCTI MIX
pO3yMOBOIO 1 (hi3UYHOIO TIpariero. AJie 3a aBTOMaTH3allii He0OX1JHO BpaxOBYyBaTH MCUXIYHI
Ta (i310J0r14H1 (AKTOPH, TOOTO Y3roJKyBaTH (PYHKIIi aBTOMAaTUYHHUX HPHUCTPOIB 3
JISUTBHICTIO JIFOJIMHU-OTIepaTopa. 30KpeMa, HEOOX1IHO BpaXOBYBaTH aHTPOIIOMETPHUYHI JlaH1
OCTaHHBOI Ta 11 MOKJIMBOCTI 10 CIPUNUHATTSA 1H(OpMaIii.

B aBTOoMaru3oBaHOMY BUPOOHHUITBI HEOOXIJHE TAKOX CYBOpPE BUKOHAHHS BHMOT
O€3MeKu IiJ] Yac PeMOHTY W HaJaro/DKEHHs aBTOMAaTHYHHX MaliMH Ta cucteM. OgHUM i3
MEPCIIEKTUBHUX HAMpsIMiB  KOMILJIEKCHOI ~aBTOMAaTW3alii BUPOOHMYMX TMPOLECIB €
BUKOPHUCTAaHHS MPOMHUCIOBUX POOOTIB. Y IbOMY BHUMAJIKy MDK JIFOJWHOIO Ta MAaIIMHOIO
(TeXHOJOTTYHUM 00JIaTHAHHAM) 3’ IBISIETHCS MMPOMIDKHA JIAaHKA — MMPOMHUCIOBHNA poOoT. Toxi
cucreMa HaOyBa€e HOBOI CTPYKTYpH: JIIOJIMHA — MPOMHCIOBHI POOOT — MallvHa, a JIOAHHA
BUBOJUTHCSA 31 cdepu TMOCTIHHOTO OE3MOCepeTHhOT0 KOHTAaKTy 3 BHPOOHUYHUM
oOmamHaHHsM. binmbm geranbHO 1€ THMTaHHS pPO3MNIANAETbes B maparpadi  10.4
«OcobmuBocTi Oe3rnekn aBTOMAaTH30BAaHMX JIiHIHM, TPOMHICIOBUX POOOTIB Ta POOOTHU30BAHHUX

KOMIUJIEKCIBY.

9.3. Opramnizaunis npaui Ha podo4omMy Micui

Op:zanizayia npayi na pooouomy micyi — 11e KOMILUIEKC 3aX0/IiB, 110 3a0€3MeUyI0Th
TPYAOBUH TpoIiec Ta €PEKTHBHE BUKOPUCTAHHS 3HAPSIb BUPOOHMIITBA 1 TIPEAMETIB IpaIli.

Pooboue micye, sk Oyno 3a3HAYCHO BUIIE, — 1€ 30HA, OCHAIICHA TEXHIYHHUMH
3aco0amu 1 B sIKiii BiZOyBa€eThCs TPYAOBA AiSUTbHICTh MPAIliBHUKA UM TPYTH JIFOACH.

Opranizariis mpaiii Ha po604oMy MicCIIi mojisirae y BuOOpi poOoUoi 1Mo3u Ta CUCTEMH
poOouux pyxXiB, BHU3HAUYEHHI PO3MIpiB poOOYOi 30HM Ta PO3MILNIEHHMX B Hiil OpraHis
KEepyBaHHA, 1HCTPYMEHTIB, 3arOTOBOK, MaTepiaiiB, IPUCTPOIB TOLIO, a TAaKOX y BHOOpI

ONITUMAJIBHOTO PEXUMY Tpalli Ta BiAMOYUHKY.
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Poooua noza

[IpaBunbHO BHOpaHa poOodya mMo3a CHOpHSE 3MEHIICHHIO BTOMU Ta 30€pekKeHHIO
mpane31aTHOCTI TpariBHUKa. PobOoda mo3za Moxke OyTH BUIBHOKO a00 3a7aHOI0 (JIMB.
Tabmn. 9.1).

Tabauys 9.1
Xapaxmepucmuxa pod6ouux no3 100uHu
3ycmins, | PyxumBicts min | Paaiyc podouoi Oco0smmBocCTi
Po0o4a no3a . .
H yac podoTu 30HM, MM AIJIHOCTI
1 2 3 4 5
Cepenus .
Cunsium — . JlocTaTHBO BENUKUIN
(MOXJTUBICTh .
CTOSIYH 50... 100 . o 500...750 OTJISIJ 1 30HA
_ MeP1OANYHOI 3MIHU _
(momepeMiHHO) JOCSIKHOCT1 pyK
1o3H)

Hegenuka cratuyHa
CTOMJIIOBAHICTb,
OL/IBII CITOKIMHE

Cupsun 1o 80 Obmexena 380...500 MIOJIOKEHHSI PYK,

MOJKJIUBICTB

BUKOHAHHS TOYHO1

poboTu
Kpame
Benuka BUKOPUCTOBYBAHHS
Crostun 100...120 | (BimbHICTb TO3H 1 | 750 Ta OimbIIe |CHUIIH, OiIBIITNI OTJIST;
PYXiB) nepeayacHa
CTOMJTIOBAHICTH

BinpHa pobGoua mo3a o3Ha4Yae MOMIMBICTH MPAIfOBATH TMOMEPEMIHHO CHISYH 1
crossun. lle HaiOupIn 3pydHa mo3a, 00 103BOJIE YEepryBaTH 3aBaHTAKEHHS M’S31B Ta
3MEHIIY€ 3arajbHy BTOMY.

3anani poOodi mo3u — cuasuu abo crosiun. Poboya mo3a «cuasamy HalOUIbII 3pydHa,
BOHA MO€ 3aCTOCOBYBATUCH JJIsi POOIT 3 HEBETUKUMH (I3MYHUMH 3yCUIUIAMH, 3 TIOMipHUM
TEMIIOM, 1110 TTOTpedye BeNnKoi TOYHOCTI. [103a «cTosTum» € HAlOUIbII TAKKOI0, 60 BUMarae
BUTpayaTH €HEPril0 1 Ha BUKOHAHHS poOOTH 1 HA MIATPUMKY Tija Y BEPTUKAIBLHOMY YU

MMOXUJIOMY HOJ'IO)KGHHi, 10 3yMOBJIIO€ MBUJIKC CTOMJICHHS.
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Cucmema pobouux pyxie. OCHOBHUM TPUHIMUIIOM TPH BUOOPI CHCTEMH pOOOUMX
PYXIB € IPHUHITUIT «EKOHOMI1 PYXiB», IKMM CIIPHUS€E MIABUIICHHIO MTPOIYKTUBHOCTI Mpaiii 1, B
TOM K€ Yac, 3SMEHIIIECHHIO CTOMJTFOBAHOCTI, KUTBKOCT1 TOMIJIOK 1 TpaBMaTU3MY.

[IpuHuumu «exoHOMIi pyXiB» MOJATAIOTh y HACTYMHOMY: OOHMIBI PYKH TOBHHHI
MOYMHATH 1 3aKIHYYBaTH PyX OJIHOYACHO; PYKH HE TMOBUHHI OyTH O€3MisUIbBHUMH, OKPIM
NepioaiB BIAMOYMHKY;, PyXH PYK NMOBHHHI BHKOHYBAaTHCh OJIHOYACHO B MPOTHJICKHHX 1
CUMETPUYHUX HaNpsSMKaxX; HAMKPAIIOK € Taka MOCIIJOBHICTh AiM, sika BMIIy€e HallMEHIIEe
YHUCJIO €JIEMEHTAPHUX PYXIB; PYKH CIiJ 3BUILHATH BiJl YCSIKOI pOOOTH, SIKY MOYKHA YCIIITHO
BUKOHYBAaTH HOTaMHM Y IHIIMMH YaCTUHAMHU TiJIa; 32 MOXJIMBOCTI 00 €KT mMpalil Ciij
3aKpITIIOBATH 32 JOTMOMOTOI0 CIEeHIaIbHUX MPUCTPOiB, MO0 pyku Oynau BUIBHI IS
BUKOHAHHS OTEpaliu.

Crix TakoX BpaxoBYBaTH PsJ MOJOKEHb MIOA0 MIBHIKOCTI PYXY PYK JIOJWHU: TaM,
JIe BUMAraeTbcs UIBUIKA PEAKIisl, CJiJl BUKOPUCTOBYBATU PYyX «I0 ceOe»; MBUIKICTb PyXY
3J1iBa HAIpaBo I IPaBoi PyKH Oulblla, HIXK Y 3BOPOTHOMY HarpsiMi; o0epToBi pyxu y 1,5
pa3u WIBUALLE, HDK NOCTYyNalbHI; IUIAaBHI KPUBOJIHIAHI pyXH pPyK MIBUAMI, HIK
MPSIMOJIIHIMHI 3 MUTTEBOIO 3MIHOIO HANPSMKY; PYXH 3 BEJIMKHUM PO3MAXOM IIBUJIIIL; PYXH,
OpIEHTOBaHI MeEXaHI3MaMM, IWMIBHJLI, HIX pPYXH, OPIEHTOBAHI «HA OKO»; PYyXH CIiJ
oOMeKyBaTH OOMEeXyBauaMH CKpi3b, J€ 1€ MOKJIMBO. Takox CiliJi YHUKATH PyXiB, METOIO
SKUX € TOYHE BCTAHOBJIEHHS BpPYYHY, HANpUKIaZ, 30ir ABOX PUCOK MIKPOMETpA; BUIbHI
HEHANpY>KeHl PyXH BHKOHYIOTBHCS IIBHIIIE, JIETIIC 1 TOYHINIE, HiXXK BHUMYIICHI PYXH, IO
BU3HAYAIOTHCSI TMEBHUMU OOMEXyBayaMH;, TOYHI PyXH Kpaile BUKOHYBATH CHASYH, HIXK
cTosiur. MakcuManbHa 4acToTa pyXiB pyKu (MpW 3TUHAHHI Ta PO3TMHaHHI) — O6mm3bko §0;

Hor! — 45, xopryca — 30 pa3 Ha XBUJIMHY, a TAJIBISI — 6 pa3iB 1 TOJIOHI — 3 pa3u Ha CEKYHTY.

Ocnawiennsa pooouozo micys

OcHameHHst ¥ obmagHaHHsA POOOYOro MICHS 3aJEKUTh BiJ BUKOHYBaHOI poOOTH
(TEeXHOJIOTIYHUX omepalii), BiI XapakTepy poOoTu (po3ymoBa, (i3uvHa, TSDKKA,
MOHOTOHHA) Ta BiJ] yMOB mpariii (KoM($popTH1, HOpMaJbHi, HECIPUSATIHBI).

be3nocepennro Ha pobodyomy Micti ciin nepeadavatu iHGpopmaliiHe yCTaTKyBaHHS
Ta OpPTaHU YMPABIIHHS, a TAKOX TEXHOJOTIYHY OCHACTKY (OTMOPHI €JIEMEHTH, IIBUAKOIII0U1
3aTHCKayYl, MApHIPHI MOHTAXHI T'OJIOBKHM, HACTLIbHI OYHKEpH 1 KaceTu 3 THI3JaMH TOIIO.);
JI0IaTKOBE 00JaHaHHs (poOOYUi CTI, CHAIHHS omieparopa, MiAcTaBKa Ijis Hir, mada s
IHCTPYMEHTIB Ta 1H.); TPAHCIOPTHI 3aco0M (TpaHCMOPTEpPH, MiJABICHI KOHBEEPH TOIIO);
MPUCTPOI JUIS YKJIaJaHHS MaTepiaiiB, 3arOTOBOK, TOTOBUX BHPOOIB; 3aCO0M CHTHAJI3AIlii;
3acobu Oe3neKu.

PoGoue wicue mnpamiBHuka (0COOIMBO, oOmepaTropa) XapakTepusye [Ba MOJS:
iH(popmariiitHe mone (TpocTip 13 3acobamu BigoOpakeHHs 1H(OpMarlii) 1 MOTOpPHE IoJie

(mpocTip 3 opranaMu ynpaBiliHHA Ta 00’ €KTOM Mpaiii).
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B indopmariiiinomy mosi 30poBoro cnoctepexeHnts (puc. 9.1) BUAUIAIOTh TPU 30HU:
y 30H1 1 po3MINIyIOTh 3ac00M BiIoOpakeHHs 1H(QopMaIlii, Ikl BAKOPUCTOBYIOTh JIyXkKe YacTO
1 BUMararoTh TOYHOTO Ta IIBUIKOTO 34YUTyBaHHA 1HGOpMAaIlii; y 30H1 2 — 3aco0u iHpopmaiii,
Kl BHUKOPUCTOBYIOTH YacTO 1 BHUMAaraiThb MEHII TOYHOTO 1 MIBUIKOTO 3YUTYyBaHHS
1H(opMariii; y 30H1 3 — 3aco0u BioOpakeHHs iHGOopMaIlli, ski BUKOPUCTOBYIOTh P1JIKO.

Y motopHomy momi (puc. 10.2) Texx BUAULIOTH TPU 30HHM: | — 30Ha ONTHUMaIBHOI
JOCSIKHOCTI, B AIKIH PO3MINIYIOTh YK€ BaXJIHBI 1 Iy’Ke 4acTO BUKOPUCTOBYBaHi (OLbIIe 2
pa3 3a XBWJIMHY) OpraHd yIpaBIiHHA, 2 — 30HA JIETKOI JOCSKHOCTI, B SKIM PO3MIIIYIOTh
4acTO BUKOPHUCTOBYBaHI (2 pasu 3a XBWJIMHY) OpraHU YIPaBIiHHSI; 3 — 30HA JIOCSYKHOCTI, B
SIKIM PO3MINTYIOTh PIIKO BUKOPUCTOBYBaH1 (MEHIIIE 2 pa3 3a XBUJIMHY) OpraHd YMPaBJIiHHS.
30HM B MOTOPHOMY IIOJII MPU BUKOHAHHI poOOYMX omepauiil B poOodiil Mo31 «CTOSUM

HaBejieH1 Ha puc. 9.1.

Puc. 9.1. 3o0H1 B MOTOpHOMY TIOJI1 TIPYU BUKOHAHHI PYYHUX OIEpalliii Ta po3MilIeHHs
OpraHiB YIpaBJiHHS 3a poOOUYOi MO3U «CHASUM»:] — 30Ha ONTUMAJIBHOI JOCSKHOCTI; 2 —

30HA JIETKOI JJOCSHKHOCTI; 3 — 30HA JOCSIKHOCTI

‘ - -

775

Puc. 9.2. 30H1 B MOTOPHOMY T10JI1 TPY BUKOHAHHI pPyYHHUX ONepanii
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3a poO0YOT MO3U «CTOSTUM»:1 — onTUMalibHa poboYa 30HA; 2 — 30HA JTOCSIKHOCTI PyK
pu (1KCOBAaHOMY MOJOKEHH1 HIT

Bumozu eupoonuuoi canimapii 00 poo6ouozo micys

Koxxne poboue miciie MOBUHHO:

e 00JaHYBaTHCh HEOOX1THUMHU 3aC00aMU KOJIEKTUBHOTO 3aXUCTY;

® YKOMIUIEKTOBYBAaTUCh HEOOX1JHUMHU 3aCO0aMHM 1HAUBITYyAIbHOTO 3aXHUCTY;

® MaTu MapaMeTpH CaHITapHO-TIr€HIYHUX (AKTOPIB TAKMMHU, 1110 HE MEPEBUILYIOThH
TPaHUYHO JIOTYCTUMHUX 3HAYCHB BIATIOBITHUX HOPMAaTUBHUX JIOKYMEHTIB.

® MaTH JOCTaTHE MPUPOJIHE Ta IITYIHE OCBITICHHS;

e MaTH NMapaMmeTpH MIKpOKJIIMATy BIAMOBITHO A0 CaHITAPHUX HOPM;

e MaTH BEHTWIALUIO.

Buoip onmumanwvnozo pexcumy pooomu i eionouunky. Ilin yac poboTu Bin
OpaliBHUKa BUMAaraeTbCs MIJBUINEHA YyBara, MEBHA IIBUJKICTh BHUKOHAHHS OKPEMHX
TEXHOJIOTTYHUX OIlepalliid, IBUIKa mepepodKa oaeprkaHoi iH(opMallii, ToOYHa KOOPIUHALIISL
pPYXiB 1 iH., IO MOXXE€ BHKJIUKATH MEPEBAHTAXKCHHS 1 MEPEBTOMY OpraHi3My Ta 3HMKCHHS
npare3naTHocTi. Jlo Takux e HacliJIKiB MPU3BOJIUTH 1 MOHOTOHHA poOOTa IIPH BUKOHAHHI
CIIPOIIICHUX OJHOMAHITHHUX OMepalliid y MpuMyCOBOMY PEXKHMMIi Ta 3aJaHii 1031 (HampHuKiIa,
17 9ac poOIT Ha KOHBEEpaxX YM MOTOYHO-MEXaHI30BaHUX JiHIAX). Taky mepeBToMy MOKHA
3MEHIIUTH CTBOPEHHSM ONTUMAIBHOTO PEXUMY Ipalll 1 BIATOYUHKY.

[Tin onTUMaIBbHUM PEXUMOM Mpalli 1 BIAMOYMHKY CIIJ PO3yMITH Take YepryBaHHS
TIepioJaiB Tparli 1 BIAMOYMHKY, MPU IKOMY JOCSATAETHCS HANOUIbIA €PEeKTUBHICTD TPYA0BOI
JISTBHOCTI JIFOJJMHU 1 XOPOUIHi cTaH ii 310poB’ . ONTUMaNbHUM peXUM Mpalii 1 BIAMOYUHKY
JOCSTAaeThCA: May3aMH Ta IMepepBaMu B poOoTi (st mpuiloMy 1ki, 0OIrpiBaHHs,
OXOJIOJXKEHHS ), 3M1HOI0 (OpMHU pOOOTH (HAMPUKIIAL, PO3YMOBOi 1 (Pi3UYHOT), 3MIHOIO YMOB
JOBKUUISL (HampuKiIaa, poOOTOI0 3a HU3BKUX 1 HOPMAJbHHX TEMIEPATyp), YCYHEHHSIM
MOHOTOHHOCTI B pOOOTI, BIANOYMHKOM Yy CHEIIaJIbHUX KIMHATax ICUXOJOTTYHOIO
PO3BaHTAXEHHS, BUKOPUCTAHHSM IICHXIYHOTO BIUITMBY MY3HKH.

UepryBanHs mpaili 1 BIJMOYMHKY BCTAaHOBIIOIOTh B 3aJIEKHOCTI BiJ 3MIHU
Mpane3aaTHOCTI JIOJUHA TPOTIroM pobodoro mus (puc. 9.3). Ha mouaTky 3MiHM 3aBXIU
ICHY€ CTajlisl «BXODKEHHs B poboumii putmM» abo miopas ouboi npane3gatHocTi (1), konu
BiZIOYBAETHCS BITHOBIIEHHS! pOOOYNX HABHUOK.

Tpusamnicts 1poro nepioay craHoButs 0,5...1,5 TOAMHN B 3aJIeKHOCTI BiJl XapaKTepy
mpami i TpUBAJIOCTI momepenHboi nepepBu B poOoti. IIBuakicTe i TouHiCTh NiM y men
niepioa HeBenuki. [ToTiM HacTae cTajisi BUCOKOI CTIMKOI Mpale3aaTHoOCT (2) TpUBAIICTIO J10
3 roAMH B 3aJI€XKHOCTI BiJ] XapakTepy poOOTH, CTYIIEHIO MIATOTOBKH Ta CTaHy IpalliBHUKA.

[Ticns poro HacTymae cTafis 3MEHIIEHHS Tpale31aTHOCTI abo cTaist po3BUTKY BToMU (3),
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PyXH YIOBUIBHIOIOTHCS M yBara pO3CIIOEThCS, CIPUUHSATTS MPUTYILIIEThCS. B 1iei uyac,
3BUYANHO, pOOJISITH O0ITHIO TIEPEPBY.

[Ticns o6imHBOI MepepBH BIIpaAllbOBYBaHHS HacTae mBHAKO — 3a 10...15 xBumuH, 60
poboui HaBWMKM He BTpadeHi. [Ipane3gaTHICTh y ApyTiil MOJTOBUHI IHS IO HUXYA, HIXK JI0
00iny, 1 cranoButh 80...90% nooGinuboro piBHs. Yepes 2,5...3 roauHu micias oO1AHBOI
NepepBU TpaIe3IaTHICTh 3MEHIIYEThCSA 1 B KiHIII poO0YOro JHS MpHUOIU3HO csArae piBHI,
KUK OyB Ha MTOYATKy pOOOYOTo JTHS.

Jlnst 3MEeHIIeHHS! CTOMJICHHSI BCTaHOBJIIOIOTh PEIVIAMEHTOBaHI MepepBU B poOOTI B
nepioan, 10 MEepeayrTh 3MEHIIEHHIO Mpare3gaTHocTi. Tak, 3a TsHKKOi (i3udHOI Mmpaiii
pPEeKOMEHAYIOTh 4acTi (uepe3 2...2,5 roaumHu) KopoTki mepepu (mo 5...10 xBuauH), a 3a
po3yMoBOi — e(EeKTHBHI JOBIl MEPEpBH HA BIANOYMHOK 1 MEPEKIIOYEHHS Ha (I3UYHY
pob6oTy. 3arajibHy TPUBAIICTh BIAMOYMHKY BCTAHOBIIOIOTH Yy BIJICOTKAX /10 TPUBAJIOCTI
po6ouoi 3amiHu: 3a (13UYHOI IIpalll BOHa Ma€ CTaHOBUTH 4...20%, 3 HEPBOBOIO HAMPYTOIO —

14...25%, a 3a po3ymoBoi npaii — g0 10...12%.

Puc. 9.3. 3mina npane3aTHOCTI (MTPOLyKTUBHOCTI Ipalli) NPOTIroM podouoro aAxHs: 1
— CTajis XOMKEHHS B TPYJOBHUH mpoliec; 2 — CTaais BUCOKOI CTAOUTBHOI Mpare3aaTHocTi; 3

— CTalisl 3SMEHIIICHHS TPpaIe31aTHOCTI (PO3BUTKY BTOMH)

[Ipn nediuuti M™M’sA30BUX 3ycwib (pyXoBa HEAOCTAaTHICTh) 3 OJHOYACHUM
30UIBIIEHHSIM HEPBOBOI HAmpyru Taka Qopma BIJIMOYMHKY SK CIHOKIH HE MOXe
3a/I0BOJIBHUTH TMOTpeOM opranizmy. Tomy miJi 4ac mepepB y poOOTI pPEKOMEHIY€EThCsS
aKTUBHMM BIJNOYMHOK, HANPUKIAJ, CHEIalbHO pO3pO0JeHI KOMILIEKCH BUPOOHUYOI

TIMHACTHKU.
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9.4. CurHaJibHi KOJIbOpPH, 3HAKH 0e3l1eKH Ta CUTHAJIbHA PO3MiTKa

CuznanvHum Koabopam, 3HaKam 0Oe3neku ma CUZHAAbHIN pPo3Mimuyi HAICKUTH
cyTTeBa poib y cdepi 3abe3neueHHs BUPOOHNUOI Oe3MeKH. IXHE MpHU3HAUEHHS IIONATAE B
3a0e3MeueHH]l OJHO3HAYHOIO PO3YMIHHA TI€BHUX BHUMOT, IO CTOCYIOThCS Oe€3IeKH,
30epeKeHHs )KUTTS 1 3710pOB’ S JII0/IeH, 3HIKEHHs MaTepialbHOTO 30UTKY 0€3 3aCTOCYBaHHS
ciiB abo 3 iX MiHIMaJIbHOIO KiMbKicTIO. CUTHANIbHI KOJHOPU Ta 3HAKW O€3MEeKH I BCiX
rajy3ed HapoOJHOTO TOCMOAAPCTBA, TNPU3HAYEHHS, XAPAKTEPUCTUKU Ta MOPSI0K
3aCTOCYBaHHSl CUTHAJIBHUX KOJIbOPIB, a TakoXX (opMy, pO3MIpH, KOJIBOPU Ta MOPSIOK
3aCTOCYBaHHS 3HaKIB O€3MEKH peryJiroe B Hammii kpaini mikaepxkaBHuil ctangapt ['OCT
12.4.026-76 CCBT «llpeTa curHajbHBIC U 3HAKH 0€30IIaCHOCTH.

MixaepxkaBHa pajna 31 CTaHgapTH3aiii, MeTpoJsiorii Ta cepTudikaiii CBOIM
npotokojioM Big 10. 12. 2015 p. Ne 48 3ampoBaguna B niro 'OCT 12.4.026-2015 CCBT
«1IBeTa curHangbHbIe, 3HAKW 0€30MIaCHOCTU U pa3MeTKa curHajibHas. HazHaueHue u npasuiia
npuMeHeHus. O0IMe TeXHuYeckue TpeOoBaHUS U XapaKTePUCTUKUA. MeTOAbl UCTIBITAHUI.
VYkpaina odimiitHo He BBeJa B 110 HOBUH CTaHAAPT, X04a Cy4acHI HOro BUMOTH BXKE JTABHO
peani3yroTbCsi Ha NpakTuil. Buxoasum 3 Toro, mo pedopma CUCTEMH TEXHIYHOIO
peryJioBaHHs Tiepeadavae mepexis Bif cucTeMu 000B’SI3KOBHX JEp)KaBHUX CTaHIAPTIB JI0
€BPOMENCHKOI MOJIEl TEXHIYHOTO PETYJIIOBaHHS, 3aCHOBAHOI Ha 3aCTCYBaHHI TEXHIYHUX
perjiaMeHTiB 1 JOOPOBUIBHOMY BHKOPHUCTaHHI CTaHAAPTIB, aBTOPU MOCIOHMKA BBAXKAIOTh 3a
JOLIJIbHE BHUKJIACTH B MOCIOHMKY BuUMOTrH Mixkaep:kaBHoro cranpapty ['OCT 12.4.026 —
2015.

CurHainbHi KOJIbOPH, 3HAKW 0€3MEKU Ta CUTHAJIBHY PO3MITKY CJIiJT 3aCTOCOBYBATH /IS
3aJly9CHHS YBard JIFOJICH, IO 3HAXOMITHCS HAa BUPOOHHYMX, IPOMAJCHKHUX 00 €KTax i B
THITUX MICIX, O HEOEe3MeKHU, MOXKIMUBOI HEOE3MEeUHOi CUTyallli, 3aCTepeKEHHS B IIUISIX
YHUKHEHHST HEOE3IMeKH, IMOBIIOMJICHHS TPO MOXJIMBUN pPE3ysbTaT y pa3l HEXTyBaHHS
HEOE3IMeKO0, MPUMUCYIYA BUMOTH TEBHHX i, a TaKOX JUIsl TMOBIIOMJICHHS HEOOX1THOI
iH(pOpMarii.

3acTocyBaHHSI CUTHAJIBHHUX KOJIbOPIB, 3HAKIB OE3MEKH Ta CHUTHAIHHOI PO3MITKH Ha
BUPOOHWYMX, TPOMAJCHKMX OO0’€KTaX Ta B IHIIMX MICIIX HE 3aMiHIOE HEOOXIIHICTh
MPOBEJICHHS OPTaHI3aIliiHUX 1 TEXHIYHHX 3aXOMiB MO0 3a0e3leueHHs YMOB O€3IeKH,
BUKOPUCTaHHS 3aco0iB 1HJAMBIAyaJbHOTO Ta KOJEKTUBHOTO 3aXWCTy, HAaBYAaHHS Ta
THCTPYKTaXKy 3 OXOPOHH TpaIii.

PoGoromasens ab0 aaMiHiCTpallis opraHizailii TOBUHHI:

® BH3HAYATH BHUJIU 1 MICIIsI HEOE3IEKH, BUXO/ISUM 3 YMOB 3a0e31eueHHs O€3MeKu;

® [I03HAYaTH BUJM HEeOE3MeKu, HeOe3MeyHl MiCIlsl Ta MOXJIUBI HEOe3IMeUyHi cuTyarii

CUTHAJIbBHUMH KOJIbOPpaMH 1 3HaKaMu OE3IIEKH Ta CUTHAJIBLHOKO pOBMiTKOIO;
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® TMPOBOJAUTH BHUOIP BIAMOBIAHUX 3HAKIB Oe3meku (MpH HEOOXIAHOCTI MIAOUpaTH
TEKCT MOSICHIOBAIbHUX HAMKCIB HAa 3HAKaX O€3MeKHn);

® BH3HAYATH PO3MIPH, BUAM 1 BUKOHAHHSI, CTYIIHb 3aXHCTYy 1 MICIS PO3MIIICHHS
(BCcTaHOBJICHHS) 3HAKIB OE3IMEKU Ta CUTHAIBHOI PO3MITKH;

e [I0O3HAyaTH 3 JIONIOMOIOI 3HAKIB O€3MeKH MiClsd pO3TallyBaHHSA 3aco0iB
ocobucToi Oe3neku Ta 3aco0iB, MO CHPUSIOTh CKOPOUYEHHIO MOXJIMBOTO MaTeplallbHOTIO
30UTKY y BUMAJIKaX BHHUKHEHHS HAA3BUYAHHUX CUTYaITill.

KoHTponbs 3a BUKOHAHHSM BHMOT i3 3aCTOCYBAaHHSI Ta PO3TallyBaHHS CUTHAIBHUX
KOJIbOPIB, 3HAKIB OE3MEeKHM Ta CHUTHAJIBHOI PO3MITKH 3IIHCHIOETHCS Yy BIATOBIAHOCTI 3
YUHHUM 3aKOHO/IaBCTBOM.

@dapOyBaHHS BY3JiB 1 €JIEMEHTIB YCTAaTKyBaHHS, MAallllH, MEXaHI3MIiB TOIIO
nakopapObOBUMU MaTepiallaMd CHTHAJIBHUX KOJBOPIB, HAHECEHHS HAa HHUX CHUTHAJIBHOL
PO3MITKM Ta PO3MIIICHHA 3HAKIiB O€3MeKH MOBMHHA MPOBOJUTH OPTaHi3aiis-BUPOOHUK.
Micis po3ranryBaHHs 1 pO3MipH 3HAKIB BCTAHOBIIIOIOTh B KOHCTPYKTOPCHKIN JOKYMEHTAIII].

JlepaBHUMH Ta MDKIACPKABHUMH CTaHIAPTaMU BCTAHOBJICHO HACTYIIHI CUZHAIbHI
KOlbOpu: 4epeoHUll, HCO6MUIl, 3eaeHUll, cuHil. JIJis1 MOCWICHHS 30pOBOI0 CIPUUHATTS
KoJiboporpadiyHUX 300pakeHb 3HAKIB OE3MEKH Ta CHTHAJIBHOI PO3MITKH CHUTHAJIBHI
KOJIbOPU CIIiJ] 3aCTOCOBYBaTH B TO€JHAHHI 3 KOHTPACTHHMH KOJbOpaMU — OiTUM abo
yopHuM. KoHTpacTHI KoJIbOpU HEOOXIAHO BUKOPHCTOBYBATH JJisi BUKOHAHHS rpadidyHUX
CUMBOJIIB 1 MOSICHIOBAIbHUX HAIHUCIB.

Cucnanvni Ko1b0pu HEOOX1THO 3aCTOCOBYBATH ISl TO3HAYEHHS:

® TIOBEpXOHb, KOHCTPYKIiH (200 €JIeMEHTIB KOHCTPYKIIH), MPUCTPOIB, BY3IIB i
€JIEMEHTIB O00JIaJHAaHHS, MAIlMH, MEXaHI3MIB TOMIO, SIKI MOXYTh CIYXKUTH JIKEpellaMu
HEOE3IIEKH;

® [IO3HAYEHHS TIOKEXKHOI TEXHIKHU, 3ac00IB TMPOTUIOKEKHOTO 3aXHUCTy, iX
CJICMCHTIB;

e 3HakiB O€3IMEeKH, CUTHAJIbHOI PO3MITKH, IJIAHIB €BaKyallli Ta 1HIIKUX Bi3yaJlbHHUX
3ac001B 3a0e3IeueHHs OC3IeKH;

e 3ac001B O€3MeKH, 0 CBITATHCS (CUTHABHI JJAMITH, Ta0JI0 Ta 1H);

® [UIIXY eBaKyarii.

3naxku o6e3neku MOXyTh OyTH OCHOBHUMH, JIOJAATKOBUMH, KOMOIHOBaHUMH i
rpynoBuMu. OCHOBHI 3HaKu O€3MEKH MICTATh OJHO3HAYHE CMUCIIOBE BHUPAKEHHS BHMOT
o0 3abe3nedeHHs Oesneku. OCHOBHI 3HAKM BUKOPHCTOBYIOTH CaMOCTIHHO abo0 B CKiaji
KOMOIHOBAaHUX 1 TpYymoOBHX 3HaKiB Oe3neku. JlomaTkoBi 3HaKW O€3MEKH MICTATh
MOSICHIOBAJILHUM HANHUC, iX BUKOPUCTOBYIOTh Yy TIO€AHAHHI 3 OCHOBHUMHU 3HaKaMH.
O0’eqHaHi 1 rpyMoBi 3HAKH OE3MEKU CKIIAIAI0THCS 3 OCHOBHUX 1 JJOJIATKOBUX CUMBOJIIB Ta €

HOCISIMUA KOMIUIEKCHUX BUMOT 3a0e3reueHHs Oe3eKu.
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3Haku O0€3MeKH CIIiI pO3TaIIOBYBAaTH (BCTAHOBIIOBATH) B TIOJI1 30PY JIOJACH, IS AKUX
BOHU MPU3HAYEHI 1 TAKUM YMHOM, 100 iX Oyyno 1oOpe BHUIHO, HE BIJBOJIIKAIM yBaru 1 HE
CTBOPIOBJIM HE3PYYHOCTEW TpHM BHKOHAHHI JIIOABMU CBO€I TmpodeciitHoi abo 1HIIOL
TISATBHOCTI, HE 3aropo/DKyBalid MPOXid, MPOi3a, HE NEPEHIKO/KAIN TMEPEMIIICHHIO
BaHTaXIB. 3HAaKW O€3MeKH, pO3MIllIeHI Ha BOpoTax 1 Ha (HaA) BXIAHMX(MH) ABEPAX(MH)
MPUMIIIEHb, 03HAYAIOTh, 110 30HA JIii [IUX 3HAKIB MOIITUPIOETHCS HAa BCIO TEPUTOPIIO 1 TUIOITY
32 BOPOTAMHU YU JIBEpUMA.

OcHOBHI 3Haku O€3MEeKW MOAUIAITh Ha 6 Tpym: 3a00pOHHI, MONEpeIKyBalbHI,
HaKa30Bl, TMOXXEKHOI O€3MeKH, eBaKyallliHI 3HAaKW 1 3HaKH MEJIMYHOrO0 Ta CaHITapHOTO
MPU3HAYCHHS, BKa31BHI.

Cuznanvny po3mimkKy BUKOHYIOTh y BUTIJIANl CMYT, IIO YEPryHOTHCS YEPBOHOTO 1
01J10T0, )KOBTOT'O 1 YHOPHOI'0, 3€JIEHOTO 1 O1JI0r0 CUTHAIBHUX Ta KOHTPACTHUX KOJIbOPIB.

CurnanbHy pO3MITKY BHUKOHYIOTh Ha TIIOBEpXHI OyAiBEIbHUX KOHCTPYKLIH,
eJIeMeHTIB Oy/liBellb, CIIOPY/, TPAHCIIOPTHUX 3ac001B, 00JIaJIHAHHS, MAlllMH, MEXaHI3MIB, a
TaKOX Ha IMOBEPXHI BUPOOIB 1 MpeAMETIB, IPU3HAYCHUX AJIs 3a0e3MeueHHs Oe3MeKH.

CurHanbHy PO3MITKY BHUKOHYIOTH 13 3aCTOCYBaHHSIM MaTepiajiB, II0 HE CBITATHCS,
CBITJIOB1JI0MBarOYUX, POTOTOMIHECIIEHTHUX a00 X KOMOIHAIL].

JlommyckaeTbcss HAHOCUTH Ha CUTHAJIBHY PO3MITKY MOSICHIOBAJIbHI HAITMCH, HAIIPHUKIIAT
«Hebe3neuna 30Ha», «[Ipoxig 3a00poHEeHMI» Ta 1HIIIL.

3Haky O€3MeKW Ta CHTHAJIbHA PO3MITKA NMPU EKCIUTyaTallii He MOBHHHI 3aBIaBaTH
YIIKOJDKEHBb 370pPOB’I0 JIFOJIEH, OO0JIaIHAHHIO, BHYTPINTHBRO3aBOACHKOMY TPAHCIIOPTY Y

BUIIAJIKAX TaJliHHS a00 Hai3my.

3aKJII0UYeHHA

PosrnsnyTii 3aranpHi HampsM#i 1 TUIIOBI KOHKPETHI MIpH, 3aco0H, 3axomu 1
peKOMeHAAIli 3 MiABUIICHHS PIBHSI BUPOOHMYOI O€3MEKU JAaI0Th MOMJIMBICTH 3MEHIIUTH
PHU3HUK TpaBMyBaHHS POOITHHKIB, 30€PETTH iX )KUTTS 1 370pOB 4.

BinmoBiai Ha 3anUTaHHS.

3apnannsa auasa CPC: ompairoBaTd TOJIOKEHHS HUKYE HABEJECHUX HOPMATHUBHUX
nokymenTiB: ['OCT 12.2.003-91. CCBT. «O6opynoBanue mpou3BoicTBeHHOE. OO1mme
TpeboBanus G6ezonacHoctu», ['OCT 12.3.002-75 CCBT. «lIpouecchl mpou3BOJCTBEHHBIE.

OO6mue TpedoBaHMS O€30MACTHOCTI.
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PexomennoBaHna Jiitepatypa:

1. Oxopona mpari Ta HMBLIBHUNA 3axucT: [ligpydyHUK nOs CTyA., SKI HABYAKOThCSA 3a
CIELIAIbHOCTAMM Tajy3eid 3HaHb «ABTOMaTH3alis Ta mpuiaagoOyayBanus» / O. T.
Jleuenko, O. I. [Tonykapos, B. B. 3anapnuii, FO. O. [Tonykapos, O. B. 3emisiHChKa 32 pen.
O. T. Jleuenka. — Kuis: KIII im. Irops Cikopcekoro, 2018. — 417 c.

2. OcHoBu oxoponu mpami [Enexrponne Bumanus]: migpyunuk / K. H. Tkauyk, B. B.
Zanapuuii, J1. B. 3epkanos, O. I. [Tonykapos [ta iH]; HTYY «KIII im. Iropst CikopcbKoroy.
— Enextponni TekctoBi nanHi (1 daitn: 7,4 M6aiit). — Kui: OcHoBa, 2015. — 456 c. — Ha3Ba
3 ekpaHa. — [{loctym: http://ela.kpi.ua/handle/123456789/18512
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JIEKIISA 10. CnenianbHi 3aco0m i 3axoau 0e3neKku y MAaIIMHOOY/yBaHHI

Mera: o3HallOMJIEHHS 13 OCHOBHMMH HampsMaMu 1 crnoco0amu 3a0e3neueHHs
0e3MeKH mparji Ha Cy4acHOMY BHPOOHUIITBI.

HaBuajbHi NUTAHHSA | PO3PAXYHOK 4Yacy:

BCTYIT ettt e ettt e e et e e st e e s s abaeee s 5 xB
10.1. 3abe3nevueHHs OE3MEKU TPU POOOTI 3 MAIIMHHAMH ....evvnnrenreeneennnennennnnnnns 40 xB.
10.2. Opranizartis 6e3ne4Hoi poOOTH MPU MEXaHiuHii 00poOIIi MaTepiamis......... 10 xB.
10.3. Bumoru 6e3meKu A0 BEPCTATHUX MPUCTOCYBAHD. ... uvurnreenreenrenneenneennenns 15 xB.

10.4. OcobmmBocCTi Ge3MeKr aBTOMAaTUYHUX JIiHIH, TPOMHUCIOBUX POOOTIB Ta
POOOTH30BAaHUX TEXHOJOTTUHUX KOMIITCKCIB. .. uuttenertetteeanneeanneeannenns. 15xB.

) 010301 (=) 612 ¢ (U 5 xB.

10.1. 3a0e3nevyeHHs: Oe3neKku Mpu podOTi 3 MAIIMHAMU

3axoam, moO 3a0e3neuyroTh Oe3leKy Mpu poOOTi MalIMH, MOXHa PO3MOIUIMTH HAa TPHU
TpymH:

3acobu 6e3nexku podoyoro Micls,

MIPUCTPOi Ha poOOUOMY MiCII,

METO/T! TO0f[adi Ta BUITYCKY.

[Ipu po6oTi 3 MalmMHaMu Mae OyTH BOPOBAPKEHUM OJMH a00 KiIbKa 3aX0iB 3a0e31eUeHHs
Oesnekn Ha pobOodyomy Micii. Pofoue micye — 1€ 30HA, SIKa OCHAIEGHA TEXHIYHUMHU
3aco0amu 1 B sIKii B11I0YBa€THCS TPYAOBA JISUTBHICTh MpPalliBHUKA YU TPYIU MPALIBHUKIB.

Sx npukmanum 3axoniB Oe3nekd Ha poOOYOMYy Miclll MOKHA MPHUBECTH: Oap’epu,
OTOPOJKEHHS, ABOPYYHI BUMHKAU1 1 pO3MOILIIIOBAYi Ta CEHCOPHI MPHUCTPOI.

3araiibHi BUMOTH JI0 3aX0/(iB O€3MEeKH MpH pOOOTI 3 MAIIMHAMH TOJSTAIOTH y TOMY, IIIO TaM,
7€ MOXKJIMBO, 3aX0/JH O€3MeKH MaroTh OyTH PO3TalIoBaHI Oe3rmocepeHb0 Ha HeOe3meuHin
MaIllIiHI TAaKUM YHHOM, 11100 BOHH CaMi HE CTBOPIOBAIM HeOe3IMeKu. SIKIo e HEMOKIUBO,
3aX0/IM MatOTh OyTH BCTAHOBJICHI B HAHOUIBII TTiXOASIIOMY MICIli 30BHI MAIIIFHH.
byap-axe poboue Miciie, SK€ MOXKE CTAaHOBUTH HEOE3MEeKy /Ui JIOAWHU, Mae OyTh
y0e3neyeHo. 3aXuCHI MPUCTPOI MArOTh 33/J0BOJILHATH BCIM BIAMOBIAHUM CTaHAapTaM. 3a
BIZICYTHOCTI BIAMOBIAHUX CTaHIApPTIB MPUCTPiId Mae OyTH pPO3pOOICHWH, CKIAJACHUH, 1
BCTaHOBJICHHI TaKUM YHHOM, 100 KOJ[HA YaCTHHA TiJIa ONepaTopa MAIIUHH (B TOMY YHUCII
OJIAT, BOJIOCCS TOIIO) HE 3HAXOJMWJIacs B HeOe3MeuHid 30HI MPOTAroM poOOYOro IUKITY
MAIlIHU.

[IpuxmagoM MamuH, MO MOTPEOYIOTH 3ac00iB Oe3meKku poOoYoro MicIs €: TUIbHOTHHHI

HOXMUII, OyAb-AKi piXKy4l MaIIMHU, MEXaHIYHI HOXHII, MEXaHi30BaHI IpecH, (pesepHi
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BEpCTAaTH, MOTOPH30BaHI MWIHM, (yraHKH, MOPTATHBHI EJICKTPOIHCTPYMEHTH, IPOKATHI
BAJIKHM, BEHTWJISITOPH, PO3TAIIOBaHi B 30Hi JJOCTYITY TIEPCOHAY, TOIIO.

VYci mammHy, K1 MaoTh OyTH 3aikcoBaHI B OJHOMY TOJIOKEHHI, IOBUHHI OYyTH HaA1iHO
3aKpITICHHI JIs 3aM00IraHHs PyXYy.

CyuacHe BHpPOOHHUIITBO BKJIIOYaE€ B ce0e MallMHU Ta MEXaHI3MH, B SKUX TIPHUCYTHI
pI3HOMaHITHI pyXH, a caMe, Taki, B HUX B1I0yBaeTbCcsl 00epTaHHs, pyX Brepe-Hazaa, abo
BUKOHY€EThCS 1 Te ¥ 1Hme. lle pi3HOMaHITHI CcBepjJsia, MaTPOHH, Jie3a, CHHIl, TBUHTH,
IIECTEPHI, BaJIU, IIKIBU Ta BeJMKa KUIBKICTh 1HIIIOTO IHCTPYMEHTY. 3aX0/11 O€3MeKH MaloTh
OyTu po3poOJieH] Il TOro, MO0 3aXUCTUTH POOITHUKIB BiJ HEOE3MEYHOTO KOHTAKTy 3

MeXaH13MaMHU TaKoro POy, OJJHOYACHO 3a0e3Meuyoy eeKTUBHY poOOTy.

Ocnoeni éumozu 00 3acodieé desnexku

1. 3acobu Oe3nexku MarOTh 3amo0IiraTd KOHTAKTy JIIOJMHU 3 Oy/b-IKOIO MOTEHIIHHO
He0e3MeYHO0 YaCTUHOIO MAIllMHU. 3ano0iraHHs CTOCYEThCS K OllepaTopa MalluHH, TakK 1
Oy 1b-SKOT1 JIFOJMHU, SIKa MOYK€ BBIWTH B KOHTAKT 3 HEOE3IEKOIO.

2. 3aco0u 6e3reKky MaroTh OyTH BJAIITOBAaHI TAKMM YMHOM, 1100 BOHU OyJiu OE€3NEYHUMH.
Lle o3Havae, 110 pOOITHUKH HE 3MOXKYTh 3pOOUTH iX Hee(heKTUBHUMHU, MIAPOOUBIIH iX 200 XK
B3arajii yCyHyBIIH. L BUMOra € KpUTHYHOIO, OCKUIBKK 3aCO0M O€3MEeKH 4acTO 3HIMAIOTh
JUISl IPUIIBUAMICHHS BUPOOHMITBA. Takoxk Il 3ac00M MaroTh OyTH JTOBTOTPUBAIUMHU JJIS
TOTO, 00 BUTPUMATH CKJIAJHI YMOBH Ha poOOYOMY Miclli. 3HOIIEHI 3aco0m Oe3neKu He
3aXUINAI0Th MPAIiBHUKIB HAJIC)KHUM YHHOM.

3. OG’exTH, M0 MAJAIOTh HA PyXOMi MEXaHI3MHU MAaIllWHU, MiIBUIIYIOTh PU3UK HEIIACHUX
BUTIQ/IKIB, OCKITBKU TaKUK 00’€KT MOXe OyTH BUKHUHYTHH 30BHI SIK HEOE3MEUHHI TPEMET.
Tomy BuMoOrm A0 3aco0iB Oe3meKkd MaioTh OyTH OUTBII KOPCTKUMH, HDK Ti, IO TUTBKA
3armo0iraloTh KOHTAKTy JIOAWHM 3 HeOesmeuHnmu Qaktopamu. BoHM Takox MaroTh
3aXUIIaTH PyXOMi YaCTHHH MAIlTUH BiJ] MMaIal09nuXx 00’ EKTIB.

4. 3aco0Ou Oe3nekn MarOTh yCyBaTH HeOE3MeKH, He MOPoKyroun HoBUX. Hanpukman, 3aci6
0€3MeKHu 3 TOCTPUM KpaeM, HEOOPOOJIEHOIO MOBEPXHEIO0 a00 O0JITaMH, 1110 CTUPYATh 3 HHOTO,
CTBOPIOE HOBI HEOE3IEKH, He3BAKAIOYH HA T€, 1110 3aXUIIA€ BiJl TOJOBHUX.

5. 3acobu 6e3neKu MOKYTh MEPELIKOIKAaTH BUKOHAHHIO POOOTH, SKIIO BOHU HEMPABUIBHO
po3pobaeni. Bin Takux 3aco0iB Oe3meku CKOpIII 3a BCE BIAMOBISATHCS a00 BOHU OyayTh
3HATI POOITHUKAMH, SIK1 BITUyBalOTh TUCK BUPOOHUYOTO TUIAHY.

6. 3acobu Oe3neku MarTh OyTH CIPOEKTOBAHUMHU TAaKUM YMHOM, 1100 YacTO BHUKOHYBaHI
3a/1a4i 00CTyroBYBaHHsI (TaKi sIK 3MallyBaHHS ) MPOBOIUIUCH 0€3 IXHBOTO 3HSTTSL.
Po3pobnennsi Ta KOHCTpYHOBaHHS 3ac0o0iB O€3MeKH — 1€ BHCOKOCIICIaTi30BaHI BUIH
TISUTBHOCTI, fKI TOTpeOYyIOTh BIIMIHHOTO 3HAHHS MAIIUH, METOJIB BHPOOHUIITBA Ta
6e3nexu. Jlyxe BaxInBO, 00 yci (akTopu, onmucaHi B Il 4acTuHi, OyJau BpaxoBaHi Ta

3aCTOCOBAHI Mijl Yac MpoIecy po3poOIeHHS.
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3acoou de3neku Ha pooouomy micyi

3acoOu Oe3mekn Ha poOOUYOMY MICII — IIe¢ HaWOLIbIl e(EeKTHUBHI 3acO0HM, OCKUIbKU
BUKOPHUCTOBYIOTHCS caMe€ TaM, Jie icHye HebOe3mneka s droauau. HeGesneku Ha pobodomy
MICIIl MOXYTh BHMHHMKAaTH MpHU pi3aHHI ab0 3THHAIBHUX pyxax MamuHua. HeOesmeku
3aleMJICHHS] BUHUKAIOTh MPU BBEJICHI MaTepialy B MallMHy a0o Mpu nepeaaBalbHOMY pycl
(HampuKIaz, BiJl IECTEPEHB, POJIMKIB, IO CTUCKAIOTh, JAHIIIOTIB, 3y04acTHX KOJIIC). 3aco0u
OJIHOTO TMPU3HAYEHHS, SIK MPaBUJIO, 3a(iKCOBaHI 1 HE HAJAIITOBYIOTHCS, OCKUIBKM BOHHU
3aXMINAIOTh JIUIIE BiJl OfHIET HeOe3meku. 3acoOu OararhboX MPU3HAYEHB, K1 3aXUIIAIOThH
OubIIIe HIXK Bij OJHIE€T HEOE3MEeKH, 3a3BUYail HATAIITOBYIOThCSI.

3acobu Oe3meku Ha poOOYOMY MICII MOIUISAIOTH HAa 3 THUMH, KOXKEH 3 SKHUX Ma€ CBOi
nepeBaru Ta 0OMexeHHs: (pikcoBaHi, OJIOKYIOY1 Ta HaJAIITOBAHI.

Dikcoeani 3aco0u 3a0e3MeUy0Th MOCTIHHUN Oap’ep MK POOITHUKOM 1 poOOYUM MICLEM.
BoHu MaroTh HacTymHI mepeBaru: iXx MO)KHa BUKOPUCTOBYBATH JUIsl 0araThoX CHEIlialbHUX
MpU3HAaY€Hb, BOHU MOXYTh OyTHM CKOHCTpYyHOBaHI Ha MiJNPHEMCTBI, MOTPEOYIOTH Majio
00CTyroByBaHHS Ta MiAXOMATH JIs BHCOKONPOMYKTUBHHX MOBTOPIOBAHHX oOIepaliil. Ix
0OMEXEeHHS TaKi: 1HKOJM BOHU OOMEXYIOTh BUJIUMICTh, YaCTO OOMEKEHI1 JIJIsl CIIeHiaIbHUX
MPU3HAYEHbB, IHKOJIN MIEPEIIKO/[KAIOTh HOPMaJIbHOMY IPHOUPAHHIO Ta 0OCTYyTOBYBAaHHIO.
Brokywui 3acobu BUMHMKAIOTh MalllMHY, KOJHU 3aCi0 HE 3HAXOJUThCA Ha CBOEMY Micli a0o
3HsATHE. ['0J0BHA TepeBara Takoro 3aco0y B TOMy, IO BiH Ja€ O€3MEeYHUN JOCTYN J0
MAaITuHU 71 YCYHEHHS 3aKJIMHIOBAHHS a00 MPOBEICHHS 3BUYAHOTO OOCITyTOBYBaHHS 0€3
HEOOXiMHOCTI 3HATTSA 3aco0y 3axucty. IcHyloTh 1 oOMexeHHs: OJOKyIo4i 3aco0u
MOTpeOyIOTh O00EPEKHOTO HAJAIITyBaHHS W OOCITYroByBaHHS Ta, B OKPEMHX BHUIIAIKaX,
MOXYTh OyTH JIETKO 3HSATI.

Hanawmosani 3acobu Hagar0Th 0ap’ep MPOTH MHOXHUHHU PI3HUX HEOE3IEeK, MOB’I3aHUX 3
pi3HHMH BHPOOHHYMMU orieparlisMu. BoHu MaroTh mepeBary — rHy4KicTh. OIHaK, BOHU HE
HAJAI0Th TAaKOrO HaAiiHOTO Oap’epy, sK iHIN BHIM 3aco0iB, 1 MOTPeOyIOTh YaCTOTO

00cIyroByBaHHS Ta 00EPEKHOT0 HAJIAIITYBaHHS.

Ilpucmpoi pobouozo micus

[Ipuctpoi poGovoro Micis 3axuIialoTh POOITHUKIB BiJl KOHTAKTy 3 MAIWHOO, ii
YaCTHHAMH, €JIEMEHTaMHU, 110 BiJOKPEMITIOIOTHCS BiJl MalllMHU TOIIO. Hapasi mponoHyoThes
HACTYITHI PUCTPO].

@omoenekmponni — 11€ ONITUYHI MPHUCTPOI, SIKI BUMUKAIOTh MAIIMHY, KOJH CBITJIOBE IOJIE
nopymieHo. Taki mpuCcTpoi HANAIOTh ONEPaTopy BIHOCHY CBOOOIY pyXy, ajie BOHU MaloTh
CBOI OOMEKEHHS, a caMe. HE 3axXHUINalTh BiJ MEXaHIYHHMX BIJIMOB, BUMAararoTh 4acTOI'0

KamiOpyBaHHSA, iX MOXHA BHKOPHUCTOBYBAaTH JIMINIE 3 MAalIMHAMHU, SIKI MOXYTb OyTH
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3YNMHUHEHI, 1 BOHU HE MOXYTb 3aXUCTUTH POOITHHKIB BiJ YaCTHH, III0 MOXXYTb BHJIETITH 3
po060YOT 30HHU.

Paodiouacmommni — 11¢ €MHICHI TPUCTPOI, SIKI 3YMUHSIOTH MAIIUHY, SKIIO €MHICHE TMoJie
MOpPYIIEHO TUIOM TIpalliBHMKa abo i1HmUM 0060’ektoM. Lli mpucTtpoi MaroTh Taki X
0OMeXeHHSI, SIK 1 OTOCNEKTPOHHI MPUCTPOI.

Enexmpomexaniyni — 116 KOHTaKTHI CMYTH, SIK1 JIO3BOJISIIOTH MPAIIOBATH JIMIIE HA MEBHIN
BiJICTaHI MK pOOITHUKOM Ta HeOe3MeKoro. SIKIo poOITHUK MepecyHe KOHTAKTHY CMYTY 3a
BU3HAUEHY TOYKYy, MallMHa He Oyne mnpamoBaTu. Lli mpuctpoi MamTh OOMEXKEHHS —
noTpeOYIOTh YaCTOTr0 0OCIYTrOBYBaHHS Ta 00€pPEKHOI0 HaJAIITyBaHHS.

Buwmoexyeanwvni — 111 IpUCTPOi BUIITOBXYIOTh PYKH Oneparopa 3 HeOe3neyHoi 30HH, KOJIU
MalliHa TIOYMHAE TIpaIoBaTd. BoHu ycyBaroTh moTpeOy B J0JaTKOBHX Oap’epax, MpoTe,
TeX MalTh 0OMeXeHHs. BoHr 00MeXyIOTh pyXH olepaTopa, MaloTh OyTH 1HAMUBIAYyalbHO
HaJallITOBaHI IiJl KOXKHOTO orepaTopa, NoTpedyoTh Harsay, 100 3a0e3eYynuTH IpaBUIbHE
BUKOPUCTAHHSI.

Oomedxcyroui — 111 IPUCTPOT YTPUMYIOThH OIEepaTopa AAJIEKO Bij HeOe3neyHoi 30HU. BoHu
100pe MpaIioloTh, XapaKTePU3yIThCS MAJIUM PU3UKOM MEXaHIYHOTO BUXOIY 3 Jaay, aje
0OMEXYIOTh PYyXH oOIlepaTopa, MarTh OyTH HaJAIITOBAaHI MijJi KOXHOTO IMpalliBHUKA 1
MOTPeOYIOTh HATJIAMY, 1100 3a0€3MeYNTH TPaBUIbHE BUKOPUCTAHHS.

Cnomukaui — 10 €1 TPy BIIHOCATH 3aXMCHI IPOTH, CTPHXKHI Ta Opycu. Bei 11 mpuctpoi
3YNUHAIOTH MalIUHy, KOJM iX 4Yiljse IIOAMHA. IXHA mepeBara — HPOCTOTA, ajle BOHH
00OMeXeHI B TOMY, IO BCl K€PiBHI €I€MEHTH aKTUBYIOThCS BpyuHYy. CIIOTHKAYl 3aXHUINAIOTh
JWIIE OomepaTropa i MOXYTh MOTPeOyBaTH BCTAHOBIEHHS CICIIANBHOT apMaTypH s
MPOBEJICHHS POOIT.

Jleopyuni enemenmu ynpaeninna — 11 TPUCTPOl TOTpeOyIOTh, 100 omepaTop
BUKOPHUCTOBYBaB OOWIBI pPYKH OJHOYACHO 3a/JIsl aKTHBAmii MamuHU (HAIpPUKIAI,
riIBHOTHHA, Tanepopi3aibHuil ab0 MeTanopi3aibHH CTaHOK, KOHTAaKTHE 3BapIOBAHHS
tomro). Lle 3abe3neuye Te, MO pyKH HE MOXYTh MOTPANUTH B HEOE3MEUHY 30HY. Xoua Il
€JIEMEHTH YIPaBIiHHSA BHUKOHYIOTH BIAMIHHY pOOOTY IIOAO 3aXHCTy OIepaTopa, BOHU HE
3axXUINAlOTh THX, XTO CHOCTepirae abo mpoxoauTh mopyd. Jlo Toro »k, Aedki JBOpPYYHI
MPUIIAJAN MOXKYTh OyTH MOIU(IKOBaHi, 1100 MalllMHA aKTUBYBAJIAcs OHIEIO0 PYKOIO.
Bopoma 3a6e3nieuyroth Oap’ep MiK HEOE3MEYHOI 30HOI0 1 pOoOITHMKaMU. Xo4Ya BOHU
epeKTUBHI B CEHCI 3aXWCTy oOIepaTopa BiJ MaIIMHHUX HeOe3NeK, BOHU MOXYMb

3aropoKyBaTH TMoJie 30PYy, YCKIAHIOYH POOOTY omeparopa.
Cucmemu nooaui ma eunycky

Cucremn mopadi Ta BHUIYCKY MOXYThb OyTH €(pEKTUBHUMH cHCTEMaMH Oe3NeKH B pasi

MPaBHJIBLHOI PO3pOOKH Ta BUKOpHCTaHHS. Pi3HI TUIIU cHUCTEM MMojAayi Ta BUITYCKY, JOCTYIIHI
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JUIsT BHUKOPUCTaHHS B CyYacCHMX MPOMHCIOBHUX MAalllMHAX, MOKHa KiacugikyBaTu
HACTYTTHUM YUHOM.

ABTOMaTHYHI CHCTEMHU MOJayl MOAAIOTh CUPOBUHY A0 MAIIMHU 3 PYJIOHY. ABTOMAaTHKa
yCyBa€e HEOOXIIHICTh ONEpaTopy BXOIAUTH B HeOE3MeuHy 30HY. Taki cUCTeMU OOMEXKeHI B
pI3HOBHJIAX Ta THUINAX CHUPOBUHHU, Ky MOXYTh IMoAaBaTH. BOHM TakoX 3a3BUYail
NOoTpeOyIOTh TOMOMDKHOTO 3aXHCTY 0ap’€poM 1 4acTOro 0OCIyroByBaHHS.
HamiBaBTOMaTH4HI CHCTEMH TOa4l BUKOPUCTOBYIOTh PI3HI CIIOCOOM IS 1OJa4i CHPOBUHH
B MalnHy. BaxxinuBe micue cepesl HUX 3aiiMaroTh JOTKH, PyXJIUBI IITaMIIU, HA0OpU KaHAJIB,
MOPIIIHI 1 KOB3aroul Opycu. BoHM MaioTh Ti K mepeBarw 1 HEAOJIKH, 10 W aBTOMAaTHYHI
CHUCTEMH MO1aul.

ABTOMaTHYHI CUCTEMHU BHIYCKY BHIIYyCKAalOTh BHpIO MHEBMAaTHYHUM a00 MeEXaHIYHUM
cnocobom. IlepeBara mux cucreM B TOMY, LIO OMNepaTopaM He MOTPIOHO MOTPAIUISATH B
HeOe3MeuyHy 30HY MJisg OTpPUMaHHsS 3aroToBok. OjHaK JaHl CHUCTeMH OOMEXKEH1 s
BUKOPHUCTAHHS BIJIHOCHO HEBEJIMKHMM 3amacoM cupoBuHHU. [loTeHmiiiHy HebOe3meKy
CTaHOBJIATHh 3aJHMINKOBA CTPYXKKA, YJIaMKH 1 myMm. [IHeBMaTu4dHHiA €XEKTOp Moxke OyTh
JOCUTH TYYHUM.

HamiBaBTOMaTH4yH1 CUCTEMH BUKUIY MOJAIOTh BUPIO, BUKOPUCTOBYIOYM MEXaHI3MH, LIO
aKTUBYIOTbCS onepaTopoM. OTxe, onepaTop HE MOBUHEH 3HAXOAUTHUCS B HEOE3IEUHIl 30H1
JUIsL OTPUMAaHHS 3aroToBoK. L{i cuctemMu BUMaraioTh 10NOMIKHOIO O6ap’epy 1 MOXYTb OyTH
BUKOPHCTaHI 3 00MEXEHUMH TUIIAMU CHPOBHHHU.

Opniero 3 HallePEKTHBHIMNX Ta HAWOUIBII CydyaCHHMX CHCTEM 3aXHCTy MpAIiBHUKIB BiJ
VIIKOKEHb € cucmema 010Ky6anHs ma NnO3HAa4eHb, siKka 3a0e3nedye ePeKTUBHUIMA
KOHTPOJIb 3a HeOe3neyHoto eneprieio. L{s cucrema 3anpoBamkena B CILIA 3rigno 3akony
PO OXOPOHY Tpalti

Mertoro cuctemMu OJIOKyBaHHS Ta IMO3HAYEHb € 3aXUCT JIIOJeW Ha poOOYOMy MICIll BiJ
HeOE3MeUyHUX JDKEepeNn eHeprii, KOJMW TNpaliBHUKA BHKOHYIOTh OOCIyrOBYBaHHA a0o
TEXHIYHY MEPEBIPKY MAaIlluH, IHCTPYMEHTIB, 00JagHaHHsA. KITFOUOBUM €1EMEHTOM CHCTEMU €
3armo0iraHdsl BUITAKOBOMY a00 HEHABMUCHOMY TMPHUBEICHHIO B JIiF0 MAIIWMHM i Yac ii
oOcnyroByBaHHs abo peMoHTy. Cucrtema OJIOKYBaHHS Ta TO3HAUYCHb BHU3HAYA€ HAJICKHI
MpOLIeTypHy JJI1 BUMUKAHHS MAIllMHU ¥ o0iaHaHHs Ta OJ0KyBaHHS ii a0 po3MillleHHS Ha
HIi TaKuMX II03HAY€Hb, AK1 3amo0iraroTh 3JIHCHEHHIO BUIAJKOBOIO a00 HEHABMHCHOTO
BBIMKHEHHA. CHcTeMa TakoxX Iependadae HaBUYAHHS MEPCOHATY Ta MEPIOJUYHI NEPEBIPKH.
3arajibHa BUMOTa CHCTEMH IOJSITa€ B TOMY, IO MOMEPEAHbO 10 OOCIYyroBYBaHHS a0o
peMoHTy oOjanHaHHS Mae OyTH BUMKHEHE BiJ] JKepeia eHeprii, a OCTaHHE MMOBUHHO OyTH
3a0JI0KOBaHO 200 MaTH MO3HAYKY /IS 3aM00ITaHHS BUIIAJKOBOMY BBIMKHEHHIO.
3acTocyBaHHS 1€l CUCTEMHM B HaIlli KpaiHi 3ampoBa/KEHO B EJIEKTPOCHEPreTulll W
OMMCAaHO B HACTYMHOMY pO3/iIi — maparpad «3axoau 3aXHCTy BiJ MPSAMOTO JOTHUKY B

HOPMaJIBHOMY PEXHMI pOOOTH €IEKTPOYCTAHOBOK.
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10. 2. Oprani3auis 0e3me4Hoi po6oTH NpU MexXaHiuHii 00podui MaTepiajis

[Tpu mexaniyHi# 00poOIl MeTamiB, MJIaCTMAC Ta 1H. MaTepiajiB Ha METaJopi3albHUX
BepcTaTax (TOKapHHUX, (pe3epHHUX, CBEPATYBAIbHHX, ILII(QYyBaJbHUX, 3aTOUYBAJIbHUX Ta
1H.) BUHUKAE P PI3UYHUX, XIMIYHUX, MCUXO(I31070rTYHUX 1 O10JIOTTUHUX HEOE3NMEUHHX 1
HIKIJJIMBUX BUPOOHUYMX YHHHUKIB!

YaCTUHU BUPOOHUYOTO yCTaTKyBaHH:, BUPOOH 1 3arOTOBKH, II0 PyXalOThCS;

CTpyKa 00pOOIIOBaHUX MaTepialiB;

yJIaMKH IHCTPYMEHTIB y pa3i ix pyiHyBaHHS;

BHCOKA TEMIIEpaTypa MOBEPXHI JeTajeil Ta IHCTPYMEHTIB;

MiBHUINEHA HATIPyTa B €JIEKTpOMEpexKax ado CTaTUUHOI eIEKTPHUKH, Yepe3 Ky MOXKE
BiIOYTHCS 3aMHUKaHHS Yepe3 TUTO JIIOIUHHU.

[Tpu 00poOui KpUXKUX MarepiamiB (4aByHy, JaTyHi, OpoH3u, rpadity, KapOomiTy,
TEKCTOJITY Ta iH.) MPU BHCOKUX IIBUAKOCTSAX Pi3aHHS CTPY’KKa BiJ] BEpCTaTa PO3IITAETHCS
Ha Bigctanbp 3-5 M. MeraneBa CTpyXKa, sSKa YTBOPIOETHCS OCOOIMBO TPH pi3aHHI
IUIACTHYHUX METaIB ( JIErOBaHMX CTalleii), Ma€ BUCOKy Temieparypy (400-600°C), Benuky
JOBXKMHY, CTBOPIOE CEPHO3HY HEOe3IeKy He TUIBKH JIJIsl IPAIF0I0Yoro Ha BEpCTaTi, aje 1 s
oci0, o nepedyBaroTh MOOIU3Y BepcTaTa. HalimomupeHimmMy y BEepCTaTHUKIB € TPaBMU
oueil. Tak npu TokapHiit 00poOII BiJ] 3arajIbHOTO YKCIIa BUPOOHUYHMX TPABM IOIIKOKSHHS
oueii mepeBuiye 50%, npu dpesepyBanni - 10% i1 Omuzpko 8% mpu 3aTOUyBaHHI
iHCTpyMeHTy 1 nutidpyBaHHi. Odi YHIKODKYIOTHCS CTPYXKKOIO, IO BiAJIiTa€, YaCTUHKAMU

NIy Matepiaiay, 10 OOpOOIIOETHCS, yIaMKaMH PIXKY4YOoro 1HCTpPYMEHTa 1 YaCTHMHKAMHU

abpa3uBy.

[TprumHYM aBapiitHUX CUTYyaIlill IPU eKCIUTyaTallii BEpCTaTHUX MIPUCTOCYBAaHb

1. HenocraTHs cuia 3aTHCKy 3arOoTOBKH Ta ii BUPUB 3 MPUCTOCYBAHHS IiJ Yac
poboTH.

2. BuHUKHEHHS yJapHUX HaBaHTaKeHb MiJ 4Yac pizaHHS MeTany. [IpuumHOIO

TaKWX HaBaHTa)XCHb MOXKYTh OyTH HacaMIiepesl HacTyIHi (pakTopH:
. HAsBHICTH B JIMTHX 3aTrOTOBKAaX MOPOKHUH, SIKi BAHUKJIM TIiJ] 4ac JTUTTS,
. 3HAYHI KOJIMBAHHS MPUITYCKIB Ha 00pOOKY IpH 00TOUYBaHHI JTUTHX 3aTrOTOBOK,

ITIOKOBOK, I_HeCTI/II‘paHHI/II(iB;

. MOJIOMKH 1HCTPYMEHTY MMiJ 4Yac oOpoOKH, HANpHKIad, PIKYyUYHX IUJIACTUH Y
bpe3ax;
. 3aKJIMHEHHS CBEpJjia TMPH CBEPAJIHHI TJIMOOKHUX OTBOPIB B HEPKaBIFOUHX

CTaJsX TIPU BIACYTHOCTI TMEPIOJUYHOTO JpOOJEHHS CTPYXKKH, abo0 BIJACYTHOCTI

3MaIOBAIbHO-0XOJI0KYI0UOT PIAUHH.
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3. PylinyBanHs JeTaiieii MPUCTOCYBaHb 13-3a HEBIPHO BHOpaHOro 3amacy
MIIIHOCTI.

4. TpaBMyBaHHS MajibIliB PYyK 3aTHCKHHUMHU €IIEMEHTAMH B TIPUCTOCYBaHHSX 3
MTHEBMATUYHUM a00 T1IpaBIIYHUM TPUBOIOM.

5. OO6puB nuIaHTiB, 200 TPYOONPOBOIIB B MPUCTOCYBAHHAX 3 MTHEBMATUUYHUM 200

TiApaBIIYHUIM TTPUBOIOM.

6. Pydne TpaHCmOpTyBaHHS Ba)XKKMX MPHCTOCYBaHb Ta iX TMaJiHHSA Ha HOTH
poOiTHUKA.
7. HenpaBunbHe 3a4aaroBaHHS BaKKUX NMPUCTOCYBAaHb IMPH iX TPAHCIOPTYBaHHI

32 JIONOMOIOK  MiJINMaJIbHO-TPAHCIIOPTHUX  MAIIMH  (HAaOpUKIAJ, HENpaBUIIbHE
poO3TallyBaHHS pPHUM-0OJITIB 1O BIJHOLIEHHIO JO0 LIEHTPY Macu MPHUCTOCYBaHHA, abo
BIJICYTHICTb PUM-00JITIB Ta MiAHOM MPUCTOCYBaHHS 3a KOHCTPYKTHUBHI €JI€MEHTH, TaKl, SIK
ITOKH LWJIIHAPIB, TPYOONIPOBOM, IUTAHTHY Ta 1H.).

8. HempaBuibHa TEXHOJIOTISL 3aTUCKYy JMTHX a00 KOBaHUX 3aroTOBOK 3
TEXHOJOTTYHUMH YXWJIAMHU Ta iX BUPUB 3 IPUCTOCYBAHHS IiJ1 Yac 0OpOOKH.

0. BincyTtHicTh  3a3emiieHHA, a0o0  3aHyJEHHS B eNeKTpU(IKOBaHMX
MPUCTOCYBaHHSX.

10.  PyuHuii 3aTHCK 3arOTOBOK B 30H1 OO€pTaHHS PIXKYy4Oro iHCTPYMEHTY.

11.  HepiBHOMIipHUH 3aTUCK yCIX 3aTOTOBOK B 0araTOMICHUX MPUCTOCYBaHHSX.

12. BiacyTHicTh CTaTHYHOTO a00 MWHAMIYHOTO OAJTaHCYBAaHHS MPHUCTOCYBaHb, IO
00epTaroThCH.

13. BigcyTHicTh 1maiib, 1m0 CaMOBCTAaHOBIIOIOTHCS Ta BHUTHO TBUHTOBHUX
MPUBOIHUX MPUCTPOIB (OOJITIB, MIMMIBOK Ta 1H.) MPU 3aTUCKY 3arOTOBKH.

14. TpaBmu pyk i3-3a 3HQYHOTO BHUCTYITy HIMWIBOK, a00 TBUHTIB HaJl ralKamu
(3aUerIeHHs pyKaBaMM OJATY 3a KIiHIIl INMWIBOK a00 TBHHTIB Ta HEMEpendadeHi pyxu
pyKamn).

15. Po3’ennanns pi3b00BUX 3’€HAHB 13-3a BIJICYTHOCTI CTOTIOPHUX €JIEMEHTIB

(IWITiHTIB, BIATMOHMX 110, KOHTPraioK Ta iH.).

MkignuBuMHu Pi3UYHUMHA BUPOOHMYMMHU YMHHUKAMH, XapaKTEPHUMH IS MPOLECY
pi3aHHs, € MiJABHILEHA 3alOpOIIEHICTh 1 3ara3oBaHICTh MOBITPS PoOOUYOi 30HH; BUCOKHIA
piBeHb IIyMy 1 BiOpallii; HEOCTaTHA OCBITJIEHICTh poOOUYOT 30HM; MIJABHUINEHA ITyJIbCAllis
CBITJIOBOTO TIOTOKY. 3a BIJICYTHOCTI 3aco0iB 3aXHCTy 3alOpPOLICHHS MOBITPSHOTO
CepelioBUIla B 30HI JMXaHHS BEPCTATHUKIB IMPH TOYiHHI, (pe3epyBaHHI 1 CBEp/UIiHHI
KPUXKHX MaTepialiB MOXXE NEpeBUIIYBAaTH TPAHUYHO AOMycTUMi KOHueHTpauii. Ilpu
00poO11i J1aTyHi 1 OpPOH3H KIIBKICTh Iy B MOBITPI MPUMIIIEHHS BiTHOCHO HeBenuka (14,5-
20 mr/m’). Tlpore gesiki crmasu (natyss JIL4A0C) MIiCTATH CBHHEINb, TOMY TOKCHYHICTH

MUITY, 110 YTBOPIOETHCS MIPH iX 00poOILli, CIIiJI OI[IHIOBATH 3 YpaXyBaHHSM KUIBKOCTI B CILJIaBi
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CBUHLIIO Ta MOro rpaHUYHO AOMYCTHUMY KOHIIEHTpalito. Po3mip NMUIOBUX YaCTHHOK y 30HI
JTUXaHHS KOJUBAETHhCSA B IIMPOKOMY fiamaszoHi - Big 2 g0 60 mxm. ITpu oGpoOui naTyHi,
OpoH3u, KapOoiity, rpadiTy Ha BucOKMX MmBHAKOCTIX pizaHHa (V = 300-400 m/xB.)
KUTBbKICTh MUJIOBUX YACTUHOK po3MipoM 10 10 mxMm ckiagae 50-60% 3arajibHOTrO iX yucia.

VY mporieci MexaHIyHOT 0OpOOKHM MOIMEPHUX MaTepianiB BiI0OyBalOThCA MEXaHIuHI 1
¢b13uKO-XIMIYHI 3MIHM iX CTPYKTYypH (TepMiuHa aectpykiis). [Ipu po6oTi TynmuM pi3zaabHUM
IHCTPYMEHTOM BIiJI0yBAa€ThCA IHTCHCUBHE HArpiBaHHS, BHACTIJOK YOro MHHJI 1 CTPYXKa
MIEPETBOPIOIOTHCS HA TApOINOAIOHUN 1 Ta30mMoiOHUM CTaHM, a 1HOAI BHUHHUKAE 3aliMaHHS
Marepianay, HalmpuKiIaa, Ipu oOpoOIl TeKCTOMITY. TakuM YMHOM, MpU 0OpOoOIIl MacTMac B
MOBITPsE PoO0OYOi 30HM MOCTyIA€E CKIAaHA CyMIIl IapH, ra3iB 1 aepo30JiB, 110 € XIMIYHO
HIKIIJTMBUMHU BUPOOHUYMMHU YHHHUKAMHU.

[IpoxykTu TepMiuHOI IeCTpYKLii (rpaHUYHI 1 HErpaHWYHI BYTJIEBOJHI, apOMaTUYHI
BYTJIEBO/IH1) MOKYTh BUKJIMKATH HapKOTHYHY [it0, 3MiHM 3 60Ky LIHC, cyaunHoi cucremu,
KpPOBOTBOPHUX OpraHiB, BHYTPILIHIX OpraHiB, a TaK0X MIKIPHO-TPO(DIUHI MOPYLICHHS.
Aepo3sonii HapTOBUX Maces, SIKI HaJleXaTh O CKJIaay MaCTUIbHO-OXOJOUKYIOUHUX PIAMH
(MOP), MOXyTh BUKJIMKATH TTOAPA3HEHHS CIU30BUX 000JIOHOK BEPXHIX TUXATBHUX IUISXIB,
MIPU3BOJIUTH JI0 3HIKCHHS IMyHITETY.

Jo mkigmuBux Mcuxo(di3ioNoriyHuX BHUPOOHUYMX UYHUHHHUKIB TIPOIECYy OOpPOOKH
Marepially pi3aHHSIM MOXHa BiHeCTH (I3MYHI NEPEeBAaHTAXKEHHS MpPH  yCTaHOBIII,
3aKpIIJICHH] 1 3HIMaHHI BETMKOTa0APUTHHX JETajleH, NEpPEeHANPYKSHHS 30PY, MOHOTOHHICTb
mparti.

Jlo Gi0JOTIYHMX YMHHUKIB BITHOCATH XBOPOOOTBOPHI MIKPOOpraHi3mMu 1 OakTepii, ki

aKTUBI3YIOThCS Tpu poboTi 3 MOP.

10.3. Bumoru 0e3mexku 10 BepCTATHUX NPUCTOCYBAHb

OcuoBuauit noxkyment ['OCT 12.2.029-88 ,,CCBT. IlpucnocoGieHusi CTaHOYHBIE.
OO6mue TpeboBaHus 6€30MaCHOCTH .

1) 3ycusuisl 3aTUCKY 3arOTOBKHM MOBHUHHO OyTH, SIK MIHIMyM B 2,5 pa3u Ouiblie
3yCUJUIS Pi3aHHS.

2) MiniManpHUN KOe(]IIIEHT MIIHOCTI JeTajied MPUCTOCYBaHb MOBHHEH OYyTH
L,5.

3) MakcumanbHU 3a30p MIXK 3aTOTOBKOIO Ta 3aTUCKHUMHM €JIEMEHTaMU IMOBUHEH
Oyt Smm. Takuii 3a30p BUKIIOYAE TpPaBMYBaHHS NalbIliB pyk poOiTHuKa. Lleit myHKT
CTOCYETHCSI IPUCTOCYBAHb 3 T1JIPaBIIYHUM Ta THEBMAaTUYHUM MPUBOJIOM 3aTHCKY.

4) KoncTpykiiss mnpucrocyBanb 3 TMHEMO Ta TiAPONPHUBOAOM ITOBUHHA

rapaHTyBaTH HaJIWHUN 3aTUCK 3aTOTOBKH Y pa3i MaJiHHS TUCKY B CUCTEMI.
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Jns 1mporo MoXXyTh OYTH BHKOPHCTaHI TiIpo 3aMKH (KEepOBaHI 3BOPOTHI
KJIaraHu), ab0 3aTHCK 3aroTOBKU MOBHWHEH 3J1MCHIOBATHUCS TaplIYaCTUMM TPYKHWHAMH, a
PO3 THUCK (CTHCHEHHS MPY>KUH) T1Ipo a00 MTHEBMOIPUBOJIOM.

5) Bci mpuctocyBanHs 3 Macoro Oiibiiie 16Kr MOBUHHI TPaHCIOPTYBATUCA 3a
JIOTIOMOTOI0  IMiIIMaIbHO-TPAHCTIOPTHUX MaluH. [ mporo B iX KOHCTpPYKINi Tpeda
nepeadauuT puUM-00JITH, CKOOHW, cremiagbHi oTBopu Ta iHme. [lpu 1upomy Tpeda
CJIJKYBaTH 1100 LEHTP Macu NPUCTOCYBaHHsS 3HAXOJMBCS B CEpPEeIMHI TPUKYTHHUKA, abo
YOTUPUKYTHHUKA 10 KyTaxX sIKOTO BCTAHOBJIEHI PUM-OOJITH.

6) KoHCcTpykIisi NpUCTOCYBaHHS NOBMHHAa BUKJIIOYATH HAKONHWYEHHS B
IPUCTOCYBaHHI 3MalllyBalbHO-0XOJOKY0UOi PIIMHYU, abo cTpyXku. B mepury uepry ns
BUMOTA CTOCY€ETHCSI TIPUCTOCYBaHb 3 PYyYHUM TBHHTOBUM 3aTHCKOM. CripaBa B TOMY, IO B
bOMY BHIIAJKy, IO Mipi OOpOOKM 3aroTOBKH, CTpYyKKa OyJie CIpecOBYBATHCh, 3yCHILIA
3aTUCKY OyJie MajiaTy 1 BHACIIOK IIbOTO MOXKe OyTH BUPUB 3arOTOBKH II1] Yac 0OpOOKH.

7) Jetani 3aroToBOK HE MOBMHHI MaTH 3ayCEHIIB Ta TOCTPUX KPOMOK, SIKI
MOXXYTh OYyTHM NPUYMHOIO TPaBMYyBaHHS NalbLliB PyK poOiTHHKA. MIHIMalbHI PO3MipU
dacok ado pajiycu 3aKpyTJieHb JeTajaeii IPUCTOCYBaHHS 1 MM.

8) [TpucrocyBaHHS 3 MOTYXHHM ITHEBMOIPHUBOJAOM MOBHHHI MAaTH TIIyIIHUKA
UIyMy BCTaHOBJIEHI Ha BUXJIOMHIN cuctemi. [[is uporo tpedba BUKOPUCTOBYBATH TIYIIHUKH
[IyMy aKTHBHOTO THITy. BUKOpHCTaHHS TITyIIHHUKIB 3 MOPUCTUMH HAOMBKaMHU IPUBOAMTD JI0
ix 3a0MBaHHS a€pPO30JIIMU MACTHII, SIK1 3aBXKH € B CTHCHEHOMY TOBITP1 THEBMOCHCTEM.

9) VYTopHi Ta HATUCKHI IJIAHKU B IPUCTOCYBAHHSX, 1€ 00POOIISIOTHCS 3aTOTOBKU
3 TEXHOJIOTIYHHMH yXWjaMHu (JIUTI 3arOTOBKH, TIOKOBKH) MOBHUHHI MaTH TepMOOOPOOKY Ta
Haciuky. lle BuK/IIOUa€ BUPUB TaKMX 3ar0TOBOK ITiJT 4ac pi3aHHSL.

10)  bararomicHi mpUCTOCYBaHHS TIOBHHHI 3a0€3MEUNTH PIBHOMIPHHUH 3aTHCK yCiX
3aroTOBOK.

11) VYV mpucrocyBaHHSIX 3 PYyYHHUM 3aTUCKOM, 3yCHJUISL 3aTHUCKY 3arOTOBKH HE
MMOBUHHO OyTH HAMPABJIEHO Y CTOPOHY THCTPYMEHTY, III0 00EPTAETHCS.

12) VYV mnpucrocyBaHSX A€ MOXJIMBHHA BUTMO MIMHUILOK ab0 TBUHTIB Tpeba
nepeadoavyuTH 3aCTOCYBaHHS CHEPUYHHX IIaN0.

13)  EnexrpudikoBaHi NpUCTOCYBaHHS JIeé BUKOPUCTOBYETHCS Harpyra Ouibiue 42B
3MIHHOTO CTpyMmy, abo Oinpine 110B moctiiiHOTO CTpyMy MOBHHHI OyTH MIJKIIOYEHI J0
3a3eMJIeHHS a00 3aHyJICHHS.

14)  BucrtynaHHs KiHIIB IIMWIBOK, TBHHTIB a00 OONTIB HAJ TailKOI0 HE MOBUHHO
nepesutryBaru 0,5 giameTpy pizpou.

15)  Pi3p00Bi 3’€qHaHHA MOPINHIB Ta IITOKIB IWIIHAPIB MOBHHHI MaTH CTOIMOPHI
€JIEMEHTH, SIKI TMOMEePEeKYIOTh iX PO3KpydyBaHHs (IITUTIHTH, BIATHHI a0, KOHTPraku

Ta 1H.).
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16) B mpucTtocyBaHHSX 3 TiApO Ta MHEBMOMIPHUBOIOM YCI NUIAHTH, K1 3HAXOATHCS
I11]T TACKOM ITOBUHHI BUTMHATUCH B OJHIN TUIOIIMHI.

17)  TumoBa mHEBMOCHCTEMa MPUCTOCYBAHHS MOBMHHA BKJIIOUATH B ce0€ HACTYIIHI
CJIEMEHTH:

- KpaH KepyBaHHS,

- KepOBaHi 3BOPOTHI KJIaMaHu (3aMKH);

- TIYITHUK TIyMY;

- PO3MHITIOBAY MACTHUIIA;

- pelie THCKY;

- GUIBTP TSI YIIOBIIOBAHHS BOJIOTH.

10.4. Ocob6s1uBocCTi Oe3meKkn aBTOMATHYHMX JIiHIi, IPOMHUCI0BUX POOOTIB Ta
POOOTH30BAHUX TEXHOJIOTIYHUX KOMILJIEKCIB

Bynyun panukanbHUM 3aco00OM MiJBUIINEHHS O€3MeKd BHUPOOHMYUX MPOIIECIB,
aBToMaTH3allisg Ta pPoOOTH3aIlisi BUPOOHMIITBA Pa3oM 3 THUM HE BHUKIIOYAE MPOOJIEMYy
OXOpPOHHU TIpalli, TaK K MPU3BOJUTH O MOSBU HOBUX HEOE3NEUHUX YNHHUKIB.

Aemomamuuni niHii ma aemomamu3o8ani eupoOHUYI OOUHUUI IO3BOJISAIOTH
3HAYHO IiJIBUIIUTH MPOAYKTUBHICTh Mpalli, CKOPOTUTH PYYHY HEKBaji(hiKOoBaHy Npallto,
MOJIIIIIUTYA YMOBH Tpari.

[Tpu mpoekTyBaHHI Ta eKCIUTyaTallii aBTOMaTH30BaHMX JIiHIA 1 aBTOMAaTH30BaHUX
TUISTHOK TIOBHHHI 33JI0BOJIBHSITUCST BUMOTH OXOPOHHM TIpalli, IO CTOCYIOThCS HE TIIbKU
pO3TalllyBaHHS yCTAaTKyBaHHs, HaJIHHOCTI 1 3py4YHOCT] OpraHiB KEPyBaHHS Ta OTOPOIKEHb,
ajie 1 BUMOTH 70 OJIOKYBaJIbHUX MPHUCTPOIB, MIPUCTPOIB €IEKTPOOE3MEYHOCTI, CUTHAITI3AITIT,
€JICKTPOMArHiTHOTO Ta 10HI3YIOYOr0 BHUIIPOMIHIOBAaHHS, IMyMOBUX 1 BiOpaliifHuX
XapaKTEePUCTHK, CTaHy MOBITPS B poOOUiii 30H1 TOIIO.

ABTomaTu4H1 JiHIT MaloTh OyTH 3a0e3medeHi OJIOKYBAIBHUMH TPHUCTPOSMH, IO
BUKJIIOYAIOTh MOJJIMBICTH BEJACHHA poOoYMX omepariid mnpu He 3adikcoBaHOMY
00po0IFOBaHOMY MaTepiaii Yd MpH WOTro HENpPaBWJIBHOMY YCTAaHOBJICHHI, HE JOMMYCKAaIOTh
MHMOBUIBHOTO TIEPEMIIIEHHs POOOYUX MPHUCTPOIB (TPAHCIOPTHUX 3ac001B, MeXaHI3MIB
MiTHIMAHHSA, MOBOPOTY Ta IHIIMX PYXOMHX EJIEMEHTIB JIiHII Ta YCTaTKyBaHHs), a TaKOX
BUKOHAHHS HACTYMHOTO LUKITY 0 3aKIHYEHHS TIONEPEIHbOTO.

brokyBanbH1 NpUCTPOi MOBUHHI BIJIMOBIIATH HACTYITHUM BUMOTAM:

e 3ale3medyBaTd 3yNMUHKY 4YM HEMOXJIMBICTH IyCKY JIHIT y pa3i 3HIMaHHS abo
BIJIKPMBAHHS OTOPOJIKEHb, a TAKOXK B MOMEHT BXO/1Y JIIOAMHH B 30HY OTOPO’KEHHS;

e 3a0e3nedyBaTH 3yMUHKY YM HEMOXJIHMBICTb MYCKY JiHII y BUIMAIKy BHUXOIY

JIOYMX TIPUCTPOIB YCTATKyBaHHS 32 MEXK1 3aIIPOrpaMOBaHOI0 MPOCTOPY;
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® BUKIIOYaTH MOXJIMBICTh OJJHOYACHOI'O BUKOPHUCTAHHS 1yOJbOBAHUX OpPraHiB 4M
MyJIbTIB KEPYBaHHS;

e YTPUMYBAaTH 3arOTOBKM Ta IHCTPYMEHT y BHIAJKY HECIOAIBAHOI'O MPUIMHEHHS
M0/1a4l eJIeKTPOEHePrii, HOBITPsI, MaCTUI TOLIO.

Jlis momepeKyBabHUX YHM aBapiiHUX CHUTHAIIB TiepeBara HAJTa€TbCs 3BYKOBUM.
Komm mym y mexy BiJ Tpaiiorouoro YCTaTKyBaHHS MOXKE TEPEIIKOANTH CIPHHHSATTIO
3BYKOBOTO CHTHAIy, JOIIBHO BUKOPHCTOBYBAaTH Ui CHUTHAJI3alii SICKpaBe MUTOTIIHMBE
CBITJIO.

[lepen mnouyaTkOM eKCIUTyaTalli aBTOMATH4HI JIIHII HPOXOIATh MOIMEPEIHIO
NepeBipKy, BHUNPOOYBaHHA Ha XOJIOCTOMY XOAy Ta B pexumi podotu. OOO0B’SI3KOBO
HEOOX1THO TepeBIPATH HAAIMHICTH JIii OJOKYBaHB 1 CIIPAI[bOBYBAaHHS KOMaHAH «ABapiiHUIA
CTOID, MPABHIBHICTh pOOOTH CUTHATI3AII] Ta OpraHiB KEpyBaHHS.

Jlo po6iT 3 Hamaro/KeHHS Ta eKCIUTyaTalii aBTOMAaTHYHHUX JIHIA JOMYyCKArOThCS
0co0u, 0 MPOUILIN CIICHiANIbHY MiTOTOBKY, 100Ope 3acBOiIM 000B’SI3KH 00CITYTOBYHOYOTO

MepCcoHaTy 1 BUMOTHY OE3MEKH mpalli B yMOBax aBTOMaTH30BaHOT'O BUPOOHHIITBA.

P66oTH cTanu 3BUYaiiHUM SIBHILEM y CydacHii nmpoMucioBocTi. OCHOBHI HEOe3MneKH,
MOB’Si3aHI 3 HUMH — I[I€ 3aTUCHEHHS TMpalliBHUKA MDK MAaHIMYJSATOPOM 1 TBEPHAOIO
MOBEPXHEI0, YAap PYXOMHUM MaHINMyJIATOpoM abo yaap 00’€KTOM, IIO BUHMAaeTbcs abo
BIIyCKaeTbcss poboTroMm noxony. B mpormeci ekcrutyaranii npomucioBux po6otiB (IIP)
BUHUKAIOTh HEOE3Me4HI CHUTyallli, BHACIIIOK SKUX MOKe OyTH HaHECeHa TpaBMa
00CIIyroByI04OMy MEpCOHAy Yd BiAOYTHUCS MOJOMKAa TEXHOJIOT1YHOro ycTarkyBaHHs. Lle
MOB’5I3aHO 3 KOHCTPYKTHUBHUMHU 0COOIMBOCTSMU [IP, TakMMU SK HasIBHICTh BEJIMKOi 30HU
ABTOMATHUYHOTO MEePEMIIEHHS MPEMETIB, OJJHOUYACHUHN pyX 3a JACKIJIbKOMa KOOPJAMHATAMU,
BHCOKI IIBUJKOCTI TMEPEMIIICHHS] BUKOHABYMX IPHUCTPOIB, OOMEXKEHHIN B3a€MO3B’A30K 3
poOOTOI0 TEXHOJOTIYHOTO YCTaTKyBaHHS. besneuHi yMOBHM eKcIuTyaTallii MpOMHCIOBUX
poboTiB Ta pobGotuzoBaHux TexHojoriyHux komrmiekciB (PTK) permamentyrorses ACTY
3738-98 (I'OCT 12.2.072-98) «PoGotu mnpomucinosi. Po6oTH30BaHI TEXHOJIOT1YHI
koMmIuiekcu. Bumoru Oe3nexu Ta metonu BunpoOyBanb» Ta JJCTY EN 775:2005 «Pobotu
npomMucioBi. besnekay.

Haiikpamuit 3axucT Bij 3a3HayeHUX HEOE3NMeK — 1€ 3BECTH (i3MYHUN 3aXUCHUMN
Oap’ep TO BChOMYy IMEpuUMETpPy poboudoro mpoctopy podora. Takuil 3axucHuii Oap’ep
MOBUHEH OyTH 31aTHUI BUTPUMYBATH HANOUIbIIE 3yCUILIS, IKE MOKE PO3BUHYTH POOOT.

MoxyTh OyTH BUKOPUCTAH]1 TAaKOXK Pi3HI THUIH 3aXUCHUX MEXaHi3MiB, 1110 BUMUKAIOTh
pobota. Moxke Oyt e(eKTUBHUM 3aXHWCHUI MEXaHi3M, II0 MICTUTh YyTIUBUI MPHUCTPIi,
SIKWA aBTOMaTUYHO BUMHUKAE poOOTa, KoM Oyb-aka ocoba abo 00’€KT moTparuvisie B HOro

pobounii mpocTip. [HIMI TiaXia mojirae B yJamTyBaHHI YyTJIMBUX JBepel abo BOPIT IO
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IICPUMCTPY 3aXUCHOT'O 6ap’€py, SIK1I aBTOMAaTUYHO BHMHKAIOTh p060Ta SIK TIJIbKA BOHH

BITYUHSIIOTHCS.

3aKJII0YeHHA

HaBenmeni mpakTu4Hi peKOMeHAAIii i BUKOHAHHS IIOJIOKEHb 3a3HAYEHUX BHUMOT,
MpaBWI 1 PEKOMEHAIN, JaIOTh MOXKIUBICTh 30€PErTH KUTTS,30POB 1 3MEHIIUTH PU3UK
TpaBMyBaHHS pOOITHUKIB MAallTMHOOYIiBHOT rairy3i.

Biamosiai Ha 3ammuTaHHsA.

3apnannsa aiasa CPC: ompaioBaTu MOJIOKEHHST HUKYE HABEAECHUX HOPMATUBHUX

nokymeHTiB: JICTY EN 775:2005 «Po6otu npomuciosi. besnekay,

PexomenoBaHa Jiiteparypa:

1. Oxopona mpami Ta UMBUIBHMM 3axuct: IligpydHMK A CTyH., SKI HaBYAKOThCSA 3a
CHEIlabHOCTAMM Tally3edl 3HaHb «ABTOMaTu3alis Ta mnpuianodyayBanus» / O. T.
Jleuenko, O. 1. [Tonykapos, B. B. 3anapnuii, FO. O. [Tonykapos, O. B. 3emisiHCbKa 32 pen.
O.T. JleBuenka. — Kuis: KIII im. Irops Cikopcekoro, 2018. —417 c.

2. OcHoBu oxoponu mpami [Enexrponne Bumanus]: migpyunwk / K. H. Tkauyk, B. B.
Zanapuuii, 1. B. 3epkanos, O. L. [Tomxykapos [ta iH]; HTYY «KIII im. Irops CikopcbKoro.
— EnextponHni TexctoBi nanHi (1 ¢aitn: 7,4 Mo6aiit). — Kuis: OcHoBa, 2015. — 456 c. — Ha3Ba
3 ekpaHa. — [loctym: http://ela.kpi.ua/handle/123456789/18512
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JIEKIIA 11. OcHoBH ejieKkTpoOe3neKu

Mera: 03HalOMUTH 13 YUHHUKAMH, 1110 BIUTMBAIOTh HA HACIIAKH ypaKCHHS JIIOJUHU
CJIEKTPUYHUAM CTPYMOM, BH3HAUUTH YMOBH ypPa)KCHHS, a TAKOXX IpOaHai3yBaTH YMOBH 1
JpKepera HeOe3meKu

Yac: 2 roauHu.

Metoa npoBeaeHHA: JTEKIIis.

Micue npoBeeHHs1: ayTUTOPisl yHIBEPCUTETY.

HaBuajbHi NUTAHHSA | PO3PAXYHOK Yacy:

5 7t 172 0 XB
11.1. AHAJI3 EACKTPOTPABMATHBMY .. ..euneennenneenneeeneenneenneeneenneanneenneanneaneaaens 5 XB
11.2. AKTyanbHICTh TPOOIEMHU ETEKTPOOCIICKH . ...uvvneeeneeeneeeneeneenneenneannennenns 10 xB

11.3.YnHHMKY, 110 BIUIMBAIOTH HA HACIIJKHA YPAKECHHS JTIOJUHU €IEKTPUIHUM

(01017 (). P 30 xB.

11.4. YMOBU ypasK€HHS JIFOAUHU €IEKTPUUHUM CTPYMOM ..ennntennneeanneennneenennennns 40 xB.

11.5. HeGe3neka 3amukanpb Ha 3emitto B EY. Hanpyra Kpoky ..........ccoovvvviiennnnnn 5 XB.

 EE )W) 111 (5] 1 £ XB.
Beryn

3a OaraTOpiYHUMHM CTAaTUCTUYHUMHU JaHUMH €JIEKTPOTPAaBMH B 3araJbHOMY
TpaBMaTU3Mi CKJIajaloTh Onu3bko 1%, a B cmeprensHoMy — 15% 1 Oinbiie. OcTtaHHE
CBIIUUTH TIPO TSDKKICTh EJEKTPOTPaBM, B IIJIOMY, TpPO 3HAYHI E€TUYHOlMOpambHI Ta
€KOHOMI4HI Mpo0JIeMu 0co0H, CIM’1, CyCNUIILCTBA, TIOB’SI3aH1 3 €JIEKTPOTPABMATU3MOM.

3a KOXKHOIO €JIEKTPOTPaBMOIO, 1 OCOOJIMBO TSKKOIO, CTOITH Tpareiis ocoOu, cimi,
CYCINUIbCTBA, 3HA4YHI MaTepialibHI BTPATH 1 BTPATU TPYIOBUX PECYPCIB, HECHIPUITIMBI AJIs

CYCHIJIbCTBAa MOPAJIBbHO-CTHYHI Ta COLIAIbHOMIOMITUYHI HACTIAKH.

11.1. AHaJi3 eJIeKTPOTPABMATU3MY

[IpoTikaHHS ENEKTPUYHOTO CTPyMy Uepe3 TIIO JIIOJUHU CYIPOBOIKYETHCS
TEPMIYHHUM, €JIEKTPOJITUYHUM, O10JIOTTUHUM Ta MEXaHYHUM €(EKTaMH.

CykynmHHUI pe3ynbTaT TEPMIYHOI, €IEeKTPOTITUYHOI, O10JOT1YHOI Ta MEXaHIYHOi Jii
€JIEKTPUYHOTO CTPYMYy IPHU3BOAMTH /10 €IEKTPUUHOI TpaBMU. Enexmpompasema — TpaBma,
3yMOBJIEHa JI€I0 Ha JIIOJMHY EJEKTPUYHOTO CTPyMy, €JIEeKTpUYHOI Ayrd abo
€JICKTPOMArHiTHOTO TMOoJsA. BigmoBigHO sBHINE, SKE XapaKTEPU3YETHCA CYKYMHICTIO
EJIEKTPOTPABM HA3UBAETHCS €1eKMPOMPACMAMUIM.

3a pe3ynbTaTamMu (HaCHiAKaMHU) J1i eJIeKTPOTPaBMHU MOAUISIOTh Ha:
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e wMicieBi (JOoKanapHI) — BiAOYBarOTHCS MICIEBI ypakKeHHS TKAaHWH 1 OpPTraHiB,
HACJIIJIOK SIKMX HE 3arpOXKY€ KUTTIO JIIOANHH;

e 3araibHi (€IEKTPOyAapu) — BIIOYBAIOTHCS YPAKCHHS KUTTEBO BAXKIUBUX CHCTEM
1 opraHiB (OMOPHO-PYXOBOrO amapaTy, JAUXaHHS, CepLs TOILO), HACIIAOK SIKUX 3arpoxkye
KUTTIO JIFOWHU;

e 3MmimIaHi (BOAHOYAC BIJOYBA€ThCA MICLIEBA Ta 3arajibHa eJEKTPOTPABMA.

Micuyesi enekmpompaemu. Jlo HUX BITHOCATHCS: €JNEKTPUYHI OIMIKH, €JIECKTPUYHI
3HAKH, METaJII3allis MIKIPH, EIeKTPOOPTAIBbMIs, MEXaHIYHI YIIKOHKEHHSI.

Enexmpuuni oniku 1y>xe OONIOYi 1 BaXKO MiJIATAIOTH JIIKYBaHHIO (BaKde aHIK
TepMiuHi a00 XimMi4Hi), 0COOIMBO OIMIKH BHYTPIIITHIX OPTaHiB.

Enexkmpuuni 3naku a6o mimku cmpymy — 1€ TPUMYXJIICTh Ha TOBEPXHI IIKIpH y
MICIIl KOHTAKTy TiTa 3 €JNEeKTPUYHUM NPOBIAHUKOM, HaiyacTime OKpyryioi abo OBajIbHOI
dopmMu 3 SIMOYKOIO B IEHTPi, po3MipoM A0 15 MM, )KOBTOTO 4M KOBTO-CIpOTO KOJBOPY.
Bonu 0e300J11CHI, 3 4aCOM CXOISTh.

Enekmpomemanizayia (memanizayis) wKipu — 11e IpoCOYYBaHHS MOBEPXHI MIKIpU
YacTKaMM MeTally, L0 BUIIApPOBYBaBCs a00 pO3IUIABUBCA IIiJ] BIUIMBOM E€JIEKTPUYHOIO
CTpyMy. YpakeHa AUISHKa IIKIpU Ma€ TBEPAY JKOPCTKY IOBEPXHIO 3 KOJIBOPOM, IO
BIJIMIOBIZIa€ KOJILOPY COJIEH MeTaily, sSIKWid MmoTpanuB Ha mikipy. s ninsiHka mysxe Oosroua.
Oco6nmBo HeOe3neyHa MeTali3alist O4eH.

Enexmpoogpmanvmia — 3amaneHHs 30BHINIHIX OOOJOHOK OYeH, IO BUHHUKAE
BHACJIIJOK TOTY>KHOTO TOTOKY YJbTPa(ioJeTOBOr0 BUIPOMIHIOBAHHS E€JIEKTPUYHOI JYTH.
Enexrpoodranbmis BUABIAETHCS yepe3 2-0 TOAMH MICHS OMPOMIHEHHS 1 MPOSBISETHCS Y
¢dbopMi MOUYEepBOHIHHS, 3aMaJICHHS MIKIPH Ta CIIU30BUX 00OJOHOK IMOBIK, CTH030TEU1, THIHHIX
BUJUIEHb 3 OYeH, Cra3M MOBIK 1 4acTKOBOro ociiruieHHs. [lorepminuii BiqdyBae CUIbHUN
TOJIOBHMM O1JTb 1 pi3KUH O11h B 09aX. XBopoOa TpUBae, K MPaBUiIo0, Bia 3710 5 qHIB.

Mexaniuni nowKkooicenHus, 3yMOBICHI PI3KUM CYJIOMHUM CKOPOUEHHSM M’S3iB,
MIPOSIBJISIIOTHCS Y BUTJISII PO3PHUBIB IIKIPH, CYX0XKHJIb, HEPBIB, a TAKOXK aMITyTallii KiHIIIBOK.

[Ipubnuzuno 75 % eunaokie ypasricenna JwOell eN1eKMPUUHUM  CHIPYMOM
CYRPOGOOHCYIOMBCA BUHUKHEHHAM MICUEBUX €e/1eKmpOmpasm — SICKpaBO BHSBICHHUX
MOPYIIEHb IIUTBHOCTI TKAaHUH TLJIa Y MICISIX BXOJY 1 BUXOAY €JICKTPUYHOTO CTPyMy Ha Timi
MOTEepNiIOro (M’ IKUX TKAaHWUH, 3B 30K, KICTOK):

— enektpuyHi omiku [-IV crynens — 40 %;
— eneKkTpuy4Hi 3HaKu — 7 %;

— Metamizauis wkipu — 3 %;

— enektpodTanbmist — 1,5 %;

— MexaHIuyH1 nomkomkeHus — 0,5 %;

— 3Mimadi TpaBMu — 23 %.
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3azanwvui enekmpompaemu (enexkmpuyni yoapu) 3a HacJiJIKOM MOIISIOTHCS HA TaKl
BUJIM:
® CYOOMHI CKOpOUeHHA M’A3i6 0e3 empamu cei0OMOcmi, CUCTEMAa JUXaHHS Ta

CeplEeBO-CyIMHHA CHCTEMA TPAIIOI0Th HOPMAIILHO;

®  CYOOMHI CKOPOUEHHA M’A3i68 3 KOPOMKOUACHOW 8MPAmMOoio ceidomocmi, aie i3

MpanrorYuMi CUCTCMAMHU JIUXAHHA Ta CEPUCBO-CY IMHHORO,

® gmpama cei0omocmi il ROPYUIEHHA POOOmMU CepuUeso-CYOUHHOI cucmemu 4u
cucmemu oOuxaunsa. IlopymenHs poboTu cepus B pe3yinbrari mpsmoi naii  abo
pedIEKTOPHOTO BIUIMBY CHPUYUHSE WOTO 3yNMHHKY abo mepexing y crtaH (iOpursmii.
[TopymieHHst poOOTH CUCTEMU AMXAHHS B pe3yjbTaTi MPAMOI il €IEKTPUUHOTO CTPyMy Ha
M’SI3U TPYAHOI KIIITKH a00 pedIeKTOPHOro BIUTUBY CIPUUYUHSE 3a0yXY;

® KaiHiuHa cMepmb — TIEPEXITHUHN MEePioJl MIXK KUTTSAM 1 O6iojoriyHo0 cMepTio. Ha
IIbOMY €Talll MPUMHHAETHCS MISUTBHICTD CepIls 1 IMXaHHsI, TOBHICTIO 3HUKAIOTh BC1 30BHIIIIHI
O3HAKH KUTTEAISUIBHOCTI opraHismy. Tpuae He OiibIie 3-4 XBUIMH, MAKCUMYM 5-6 XBHJIMH
(y pasi 3HMWKEHOi a00 HOPMaJILHOT TEMITepaTypH Tij1a). MOXKJIMBE BUKUBAHHS;

® eleKmpuyHUIl WOK — TSOKKa HEPBOBO-pe(IEKTOPHA peakilisi OpraHi3My Ha JIii0
EJIEKTPUYHOTO CTPYMY, B PE3YJIbTaTI SIKOT BUHUKAIOTh TJTMOOK] 3MIHM Y dKUTTEBO BaXJIMBHX
CUCTEMaxX OpraHi3aMy: JAHXaHHS, KpOBOOOITY, HEpPBOBIA TOMIO; TaKUil CTaH MOXKe
MIPOJIOBXKYBAaTUCh BiJl JCKIIBKOX XBHJIMH J0 JOOM 1 3aKiHYyBaTHCh a00 OJyXaHHSAM Y
pe3yJibTaTi aKTUBHOTO JIIKYBaHHS a00 CMEPTIO TTOTEPITIIOTO;

® 3ani3Hina cmepms, sKa HACTA€ yepe3 KiIbKa TOAUH abo Ai0 micns aii cTpyMmy, B
pe3ynbTaTi panToBOi 3yNMUHKH Ceplls, HAOPSAKY JIET€HIB U HUPOK.

Ilopywenna poéomu cepus MOXe CTaTHCh y JIBOX BHJIAaX: 3yIMHKHU cepIis abo oro
¢bi16punsnii. Cepiie Moke 3yNMMHUTHUCH Y JIBOX CTaHaX: CTUCHEHOMY a0o0 MOciablieHOMY.
Sxuo ceplie 3ynMHWIOCS y CTHUCHEHOMY CTaHl, TO BHBECTH WOTO 3 IBOTO CTaHy
HEMOJKJIUBO; a SIKIIO y MOciaabJeHOMY CTaHi, TO IUISXOM 3aCTOCYBaHHS MacakiB MOKHa
BIIHOBUTH Horo pobotry. Cran ¢iOpumsiii — 11e cTtaH, B sskomy M’si3u cepis (hiOpuin)
CTUCKAIOTHCS 1 TOCTA0IOI0THCS Y P13HI MPOMDKKH 4Yacy (3aMiCTh OJHOYACHOT0). Y TaKkoMy
CTaHi cepiie He MOXe TIepeKavyBaTH KPOB 10 opraHizMy. HagaHHS JOMTOMOTH JTFOMHI, KOJIHA
ceplie 3HaXoauThes y ctadl (ibpumsnii, mapHe. CroyaTKy ceplie CJiJl 3yIMUHUTH, a MOTIM
POOUTH Macax JI0 TIOSIBH O3HAK KHUTTS.

bBionoziuna cmepmp Bin 1ii €NEKTPUYHOTO CTPYMY HACTyNa€ yepe3 OIMIKU Oiiblie
HIXK 2/3 moBepxHI1 WIKipU a00 BHYTPIIIHIX OPTaHiB, MOPYUIEHHS pOOOTH CUCTEMH TUXAHHS,
MOpYIIEHHS POOOTH CepIld, MICA KIIHIYHOI CMEPTI, €IEKTPUIHOrO IMIOKY a0 sIK 3armi3Hija

CMEpTh.

11.2. AKTyaabHICTb NPO0JIeMH eJ1eKTPoOe3neKu
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Enexmpob6e3neka — BIICYTHICTh 3arpo3d 3 OOKy €JEKTPOYCTaHOBOK IKHUTTIO,
3I0POB’10 Ta MaiHY JIIOJIel, TBApUHAM, POCIIMHAM 1 JOBKULIIO, SIKA TIEPEBUIILYE JOMYCTUMUM
PU3BHK.

AKTyanbpHICTh MPoOJeM eNeKTpoOe3NeKy B Halll Yac XapaKTepU3YEThCS HACTYITHUMU
yMOBaMHu:

® [IUPOKHM PO3MOBCIOHKCHHIM €JIEKTPUYHOI eHeprii B yCciX 0e3 BUHATKY IpOsBax
YKUTTSA 1 JISUTBHOCTI JIFOJIMHKA: HAa BUPOOHMIITBI, TPAHCTIOPTI, TOOYTI TOIIIO;

® yMOBaMU BUHUKHEHHS €JIEKTPOTPABM;

® 0COOJMBOCTSIMH €JIEKTPOTPABMATHU3MY;

® BEJMKOIO KUIBKICTIO €JIEKTPOTPaBM B YKpaiHi.

EnexTpoTpaBMu BUHUKAIOTh y BUIAJKY MOTPAIISTHHS JIIOJUHU TI1]] HAIIPYTY, TOOTO y
BUIAJKY JTIOTUKY YU HAOJMKEHHS J0 TOYKU, MOTEHIIIa SIKOi BIIPI3HAETHCS BiJl MOTEHIIATY
3emii, abo0 O JBOX TOYOK €JEKTPUYHOI MepeXi 3 PpI3HUMH MOTCHIlaIaMHu.
EnextpoTrpaBmMaTnH3My B OPIBHSHHI 3 TPAaBMaTU3MOM BiJl IHIIIUX YMHHHUKIB MPUTaMaHHI Taki
0COOJIUBOCTI:

1 — necnoodiganicmes ompumanusa e1eKmpompasmu — 1oB’si3aHa 3 TUM, 1110 JIFOJMHA
HE Mae€ JaT4YMKIB (pelenTopiB), 3a JIOMOMOTOK SKUX BOHAa MoOIJIa OM JHCTaHIIHO
BU3HAYUTH HASBHICTh HeOE3MeKH (EIeKTPUYHOI HAMpyTH) Ha eIeMeHTaxX oOJiagHaHHS (5K,
HaIpUKIaJ, iHII HeOe3neuHl (akTopu — YaCTUHU OOJaJHAHHS, IO PyXarOThCs, HArpiTi
netani Ttomio). He 3Hatoum mnpo HeOe3neky, JOJMHA CMUIMBO TOPKAEThCS YAaCTUHU
oOnajiHaHHs MiJ HANpyrorw. 3axXxucCHA PEaKIlis y IbOMY BHIIAJKy BHUHHUKA€E JUIIE MICIA
BKJTFOUEHHS JIFOAUHU M1 HAMpyry, TOOTO MICIs TOTo, SIK 4epe3 Hel MOYMHAE MPOTIKATH
EIEKTPUYHUN CTpyM. SIKIIO OLibllie MIBUIAKICTh 3aXUCHOI peakilli, JI0JMHA CaMOCTIIHO
BIJIKJTFOYAETBCS 3 EJEKTPUYHOI MEPeki, a SKIIO OUIBIIOK € IIBUIKICTh TaJIbMIBHOI il
CIICKTPUYHOTO CTPYMY, JIFOJMHA HA TICBHUH Yac 3aJIMIIAETHCS BKIFOYCHOIO B CJICKTPUYHE
KOJIO.

2 — moxcaugicmo OUCMAHYIIUHO20 OMPUMAHHA e/1IeKmpompasem oe3
0e3mocepeTHLOr0 KOHTAKTYy 3 YCTAaHOBKOIO ITiJ] HAIIPYTOK0 — IIE MOKe OyTH YpakeHHsI yepes
CNICKTPUYHY YTy, SKIIO JIFOJWHA HAOMW3HWIacsd Ha KPUTHYHY BiJICTAaHb JIO €JIEKTPUYHOI
YCTAaHOBKW Hampyror moHaa 1 kB abo ypaxeHHS HaAmpyrorw KpOKY, SKIIO JIFOJIWHA
3HAXOJMUTHCS B 30H1 JIOKATBHOT 3eMJIi. JIokanvHa 3emis (30Ha po3mikaHHs) — 9aCTUHA 3eMITI,
sKa TepeOyBae B €ICKTPUYHOMY KOHTAKTI 13 3a3€MITFOBAYEM 1 €IEKTPUIHUI MTOTCHINAI SKOT
HE JIOPIBHIOE HYITIO.

3 —moscnuea peghnekmopnicms 0ii e1eKMPUUHO20 CIMPYMY — CTIEKTPUUHUN CTPYM,
1[0 MPOTIKAE yepe3 TUIO JIIOAWHU TMij Yac ypakeHHs, J1€ HE TUIbKU B MICISIX KOHTAKTIB

(Touka BXOIy 1 TOYKa BHUXOJY), ajie¢ II€ CIPUUYMHIE W PEPIEKTOPHY i1, MOPYUIYIOUU
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po0OTYy NEHTPIB, SKI KOOPAUHYIOTH POOOTY KUTTEBO BaXJIMBUX OpPraHiB, HaWdacTilie
CEpLIEBO-CYyIMHHOT CUCTEMH Ta JTUXAHHS.

4 — Hegidomicmb, npuxoeanicmv OiIbWOCMI e1eKMPOmMpPAemM — PO3CIiTyBaHHIO,
00JIIKy Ta aHajizy JAOCTYIIHI JIUIIE EJIeKTPOTPaBMH 3 TSHKKUMH Ta CMEpPTEIbHUMHU
HACJ1JIKaMH, a BCl 1HIII BUIMAJKUA BKJIIOUEHHS JIIOJAMHU B €JIEKTPUYHE KOJIO 3aJIMIIAIOTHCS
HEBIJOMUMH, XO4Ya MPUYMHHU LHUX EJIEKTPOTPaBM, SK MPAaBUIO, OJHAKOBI; TaKHil CTaH
HEraTUBHO BIUTMBAE HAa NPOQIIAKTUKY €JIEKTPOTPABM.

CratucTuyHl JaHi MOKa3yloTh, IO Y 3arajbHOMY BHPOOHMYOMY TpaBMAaTHU3MIi
EJIEKTPOTPABMHU CKJIaAat0Th 10 2% (B Ykpaini npubauzno 1,2%), TOOTO MOCiAat0Th OCTAHHE
MiCIle, @ B TpaBMaTU3Mi 31 CMEpPTEIbHUM HACIIKOM — BUCYBAIOTHCS Ha OJIHE 3 MEPIINX
Micip, ckiagaroun 10- 20% (B Ykpaini Omuspko 20%). OcobnmrBo BUCOKMN B YKpaiHi

piBeHb TOOYTOBOTO EJIEKTPOTPABMATU3MY.

11.3. UnHHMKH, 110 BIVIUBAIOTH HA TSAKKICTh YPAasKeHHS JIOAUHHU eJ1eKTPUYHUM
CTPYMOM

TsKKICTh ypaXK€HHS JIFOJWHUA €JIEKTPUYHUM CTPYMOM 3aJI€KUTh BiJl psiiay (akTopiB.
VYci 1 dakropu yMOBHO PO3JAiIEHI HAa TpU TPynu: (aKTOpH EIEKTPUYHOTO XapakTepy,

(dbakTOpH HEEeTEKTPUUHOTO XapaKTepy 1 pakTopu AOBKILISA (BUPOOHUUOTO CEPEOBUIIA).

Dakmopu ereKmpuuHo20 xapaxKmepy

T'onoénum ypasxcarwouum ¢pakmopom Yy BHUIAIKY €IEKTPOTPABM BBAXKAETHCS
eleKmpuYHuil cmpym, 110 MPOTIKAE yepe3 JoauHy. Bin BeluuuHu (CUIN) I[OTO CTPyMY
3ayiexaTh HACIIKUA YPaKEHHS.

Buninsiorh HacTymHI MOpPOroBlI 3HAYEHHS CHJIM CTPyMy, TOOTO Ti MiHIMajibHI
3HAYCHHS, 1110 BUKIUKAIOTE IIEBHI Jii:

® [IOpPOrOBHM BIAYYTHHM CTPyM — II¢ MiHIMaJbHa CHUJIa CTPyMy, Ky JIOJMHA
copuiiMae y BUMIISIAL JieAb BIJUYTHUX TMOJpa3HEHb; il 3HAYEHHS [Js 3MIHHOIO CTPyMYy
nopiBHtoe 0,7-1,5 MA, 11 nmocTiHOTO — 5-7 MA;

® [IOPOTrOBHI HEBIAMYCKAIOYHI CTPYM — 11€ MiHIMaJIbHA CUJIA CTPYMY, 110 BUKITUKAE
CyJIOMHE CKOpPOYEHHS M’s31B, 1 JIIOJJMHAa HE MOXE€ CaMOCTIMHO 3BUIBHUTHUCS BiJ
CTPYMOBIJTHUX YaCTHH; 11 3HAYEHHs U 3MIHHOTO CTpyMy AopiBHIoe 10 — 15 MA, ans
nocTiiHoro — 50-80 MA;

® [OpOTOBHH (GIOPMIAMINHUN CTPYM — 1€ MiHIMaJIbHA CHJIa CTPYyMY, IO BUKIIUKAE
Gbi10pusAIito ceplist; 1l 3HAUCHHS I 3MIHHOTO cTpyMy aopiBHIOE 100 MA, A1 MOCTIMHOTO —
300 MA.

JomycTuMi 3HaUY€HHS CUJIM CTPYMY y BUMAAKY TPUBAJIOl Aii: JUIsl 3MIHHOTO CTPYMY

npoMuciioBoi yactotu — 0,3 MA, aiis noctiHoro — 1 MA.
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Hanpyza na mini n1100unu BIUTMBA€E Ha TSHKKICTh YpaKEHHS, 00EPHEHO MPOIMOPIIIAHO
BIUTMBAIOYHN Ha €JICKTPUYHMK OIIp TLTA JIOJWHM 1 BU3HAYAIOUU CUJIY CTPYMY, IO MPOTIKA€E
yepes JoauHy. JlomycTuma Hanpyra Ha TUIL JIFOAMHU Y BUIAJAKy TPUBAJIOI Jii CKiIajgae s
3MIHHOTO cTpyMmy 2 B, ans nocriitHoro — 8 B. HeoOXiaHO po3pi3HATH HANPYTy €IEKTPUIHOT
Mepexi 1 Ha Tl JroauHd. Hampyra Ha Tl JIOJMHM YacTO MEHIIA HIDK Harpyra
€JIEKTPUYHOI Mepexi. BcTaHOBIEHO, 1110 y BUNAJKy NOTPAIUIHHS JIIOAUHM Il HANpyry A0
1 xB HailuacTimie ypaxxyeTbcs ceplLeBO-CylMHHa cuctema, a moHan | kB — cucrtema
JMXaHHS.

Onip koaa nwounu. Po3risanaody JAHIIOT BKIOYEHHS JIIOJUHU B €JIEKTPUYHE KOJIO
6aurMo, 1110 MOCIIJOBHO 3 OMOPOM TiJIa JIOAUHHU «BKJIIOYEHD» OMOPU IHIIUX €JIEMEHTIB:
OTip OJIATY, OMip B3YTTS Ta OIIp OMOPHOT MOBEPXHI HIT.

Omip oaTy «BKIIOYAETHCS» B KOJIO JIFOJIMHU, SIKIIO JIFOIMHA TOPKAETHCS 00JIaHAHHS
MiJl HAmpyrow YacTHHOI TiJIa, MOKPUTOK OJSATOM (HANpUKIa, IUIeYeM, PYKOK B
pykaBuuli Touio), Omnip ofsry 3aleKuTh Bl BUY, TOBIIMHM MaTepially Ta BOJOTOCTI; TakK,
omip cyxoro ozdary carae 3-5 kOwm, Bosororo — 10 1 kOM, a MOKpPOTo — HE BpaxOBY€ThCHA.

Omip B3yTTS «BKJIIOYAETHCS» B KOJO JIOJAWHHU, SKIOIO CTPYM TNPOXOAWUTH 4Yepes
monuHy 1 B 3emuto. Cri BpaxOBYBaTH, IO OMOPU KOXKHOI JUISHKUA TMIJOIIBH B3yTTS
«BKIIFOYAIOTHCS» TapajiesIbHO, SKIIO CTPyM IPOTIKA€E Tak, SIK MOkKa3aHo Ha puc. 2.10, a, 1
MOCJIIJIOBHO, SKIIO JIOAMHA MONajae MiJl Hanpyry Kpoky. Omip MmiJIomBH B3yTTs 3aJ€KUTh
BiJl MaTepiay, TOBIIMHH 1 BOJIOTOCTI migomBu. J[y>ke BUCOKHIA OMip Ma€ MiJOIIBa 3 TyMH,
BEJIMKHH OMip Mae Mi0MIBa 3 HATYPaJIbHOI MIKIpH. 3 peaJbHHUX MiJOMIOB: CyXa MiA0IIBa Ma€e
omip 70 20 kOwm, BoJora — Jiekisibka KOM, OImip MOKPOI ITiJIOIIBH HE BPAXOBYEThCSI.

Omip omopHOT MOBEPXHI HIT — II€ OMip MiAJOTH YU IPYHTY, Ha SKHUX CTOITh JIOJMHA.
Omip omopHOi MOBEPXHI HOTH Ha JIepeB’siHIN miamo3i csrae 3-5 kOM, a MiUIoTH 3 1HIIHX
MaTepiaiiB, KpiM HECTICIialbHIX, MAIOTh MEHIIIHH OTIip.

Onip mina nwoounu. TiIO TOIUHU SBISE COOOK CKIAAHWA KOMIUICKC TKaHWH,
CJIIEKTPUYHI TTApaMETPH SIKUX PI3HATHCS B IMPOKOMY Aiama3oHi. HaiGinbmry mpoBigHICT
Ma€ KpOB, M S3HM, MO30K; HAaWMEHIIy — IIKipa, KICTKH, >XHpOBa TKaHHHA. XapakTep
€JIEKTPUYHOTO ONOPY TiJIa JIOJAUHU € aKTUBHO-EMHICHUM.

Omip mKipy 3a1eKUTh BiJ 11 cTaHy, MIUIBHOCTI Ta IUIOIII KOHTAKTIB, MPHUKIAACHOT
HANpyTH, CUJIM Ta TPUBAIOCTI MPOTIKaHHSA cTpyMmy. HaiiOinpmwmii omip Mae cyxa yucra
HEMOLIKO/KeHa 1miKipa. Omnip BHYTPILIHIX OpraHiB Takox cTaHOBUTH 600-300 Om.

31 30UIBIIEHHAM HANpyry 3arajbHUi Omip TiMa 3MeHlyeThes. Omip Tina JHOAUMHUA
3aJICKUTH BiJl CTaTi 1 BIKY JIOACH: y )KIHOK LI€H Omip MEHIIHNH, aHIX y YOJIOBIKIB; Y Tl Ta
MOJIOZINX JIFOJICH MEHIIINMN, aH1K Y JITHIX JIFOACH.

Jlyig cripolieHHs YMOBHIIMCH BBaXKATH, 110 OMIp TiJIa JIIOJAWHU EIEKTPUIHOMY CTPYMY

— BeJIMYMHA cTa0llIbHA, JIiHIMHA, akTHBHA 1 cTaHOBUTL 1000 OMm.
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Buo cmpymy — noctiiiHuii 4u 3MiHHHI. BBaXkaeTbcs, 110 TMOCTIMHUN CTPyM, SKUN
MPOXOAUTh Yepe3 TIJIO JIIOJAWHHM, TOPIBHIHO 31 3MIHHHM, BUKJIMKA€ MEHII HENPHUEMHI
BIMUyTTA. Ane 11e cripaBeayiuBo juiie ais Hanpyr a0 300 B. I3 mogansmmm 301IbIIIEHHAM
Hampyru HeOe3meka MOCTIMHOro CcTpyMmy 3poctae 1 B iHTepBami Hampyr 400-600 B
MPaKTUYHO JOPIBHIOE HeOe3Melll 3MIHHOTO cTpyMy 3 yacToToro 50 I'm, a 3a Hampyr moHan
600 B HaBiTh IepeBUIILYE Ti.

Yacmoma 3minnozo cmpymy. HeGesneuHumu ajisi JTIOAUHU € CTPYMHU 3 YaCTOTOIO
20-200 I'u. I3 3MeHIIIEHHSIM YM TIBUILIEHHIM 4YacTOTH HeOe3IeKka 3MEHIYEThCS 1 30BCIM
3HuKae 3a 4yactotd 450 kI 1 Ouapime. Haiibinbm HeOe3NmeuyHHM BBaXKAETHCS CTPYyM 3
gacToToro 50- 60 'y (mpoMHCIIOBI YaCTOTH) Yepe3 Te, 110 JACsIKI BHYTPIIIHI OpTaHU MaloTh
BJACHI YacTOTHM KOJMBaHHSA y LbOMY Jlamna3oHi, 1 NPOTIKaHHS TaKWUX CTPYMIB MOXKeE

BUKJIMKATHU p€3OHaHCHi sSABHIIIA.

Dakmopu HeeeKMPUYHO20 XapaKmepy

OcHOBHUMU (haKTOpaMU HEECIEKTPUIHOTO XaPAKTEPy € MUISIX CTPyMY Uepes3 JIIOIUHY,
TPUBAJICTh MPOTIKAHHS CTPYMY, 1HAMBITyalbHI OCOOJMBOCTI, CTAaH OPTaHI3My JIOJAWHU 1
¢axTop yBaru.

HInax cmpymy depe3 TINO JIIOJWHU CYTTEBO BIUIMBAE HA TSDKKICTh ypaKCHHS.
OcobnmuBo HEOE3MEYHO, KOJM CTPYM MPOXOAUTH UYEpPEe3 JKUTTEBO BAKIMBI OpraHu 1
6e3mocepeIHb0 Ha HUX BIUTUBAE. SIKIIO CTpyM HE MPOXOIUTH Yepe3 Il OpraHu, TO BiH MOXKeE
BIUIMBATH HA HHUX TUTBKA pe(ruekTopHO (Yepe3 IEHTpPaIbHy HEPBOBY CHCTEMY), 1
BIPOT/IHICTh YPa)KE€HHS X OPTaHiB MEHIIIA.

Mo>IMBI HUISIXW CTPyMY 4epe3 TIJIO JIOAMHU Ha3UBAIOTh METISIMH CTPYMY: «pyKa-
pyKa», «rojioBa-HOTW», «pyKa-HOTH» Tomio. Cepen BUMAIKIB 3 TSKKUMHU 1 CMEPTEIbHUMHU
HACJIIJKaMH YacTillle CIOCTEPIraloTh MeTi «pyka-pyka» (40%), «mpasa pyka-Horm» (20%),
«iiBa pyka-Horm» (17%). Oco6nrBo HeOE3NEUHUMHU € TETIl «TOJIOBa-pyKH» 1 «roJioBa-
HOTWY, aJIe TPAIUISIOTHCSI BOHU JIOCUTb P1JKO.

Tpueanicmep 0ii enekmpuunozo cmpymy. BIUIMB 1hOTO YMHHHUKA HA TSAXKKICTh
ypaxeHHs 0OyMOBIIEHUH THM, IO 31 30UIBLIICHHSIM TPUBAJIOCTI MPOTIKAHHS €IEKTPUYHOTO
CTPyMYy 3MEHUIYETHCS OIIp Tia JIIOJAWHU Yepe3 3BOJIOKEHHS IIKIpU 1 BEJIMYMHA CTPYyMY
BIJIMOBIHO 30UIBIIYETHCS, a TaKOXK BUCHAXKYIOThCS 3aXUCHI CHJIM OpraHizMmy, IO
MPOTUCTOATH CICKTPUYHIN €HEprii.

Inougioyanvui ocoonuseocmi i cman opzanizmy. Jlo 1HIWBIAyaTbHUX OCOOIUBOCTEH
OpraHiaMmy, SIKi BIUIMBAIOTh Ha TSKKICTh YPaKCHHS CJIEKTPUYHUM CTPYMOM, HaJekKaTb:
YyTIUBICTh OpraHi3My A0 il CTpyMy, IICUXI4HI OCOOJIMBOCTI Ta TUI TEMIIEPAMEHTY JIFOJIUHU
(xonepuku, CaHTrBiHIKH, (JIerMaTUKH, MENAHXOJIKU). AHaN3 eIeKTPOTPABMATUZMY

CBITUHTD, 10 OLIBII YYTIUBI JI0 i €IEKTPUUYHOTO CTPYMY XOJIEPUKHU Ta MEJIAHXOJIKH.
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Kpim iHauBiAyanbHUX OCOOIMBOCTEH TSDKKICTh YPAKEHHS €JIEKTPUYHUM CTPYMOM
3HAYHOIO MIPOIO 3aJICKUTh BiJ] CTaHy OpraHizMy. [{o OUTBII TSKKHUX YpaKeHb €ICKTPUUHUM
CTPYMOM MPHU3BOAATE: CTaH 30ypeHHsI HEPBOBOI CUCTEMH, JEMPECii; 3aXBOPIOBAHHS IIKIPH,
CepIIEBO-CYIMHHOI CHCTEMH, OpraHiB BHYTPIIIHBOI CEKpellii, JIETeHIB, PI3HOTO XapaKTepy
3amajieHHs, M0 CYNPOBOIKYIOThCS MIJABUIICHHSAM TEMIMEPAaTypu Tija, MITIUBICTH TOIIO.
binbmr TsOKKI HACHIAKK M1l CTPyMy YITKO CIIOCTEPITarOThCS B CTaHI ajJKOTOJBHOTO YH
HApKOTHYHOTO CI’SIHIHHS Yepe3 MOCIa0IeHHs] OpTraHi3My.

Yunnuxk ysacu. BruivB [b0ro YMHHHUKA Ha TSHKKICTh YPaXXEHHS 3yMOBJICHUM THM, 110
y BHIMAJAKy HECITOAIBAHOTO TMOMa aHHs JIOWHHU i HANPYTy 3aXKMCHI QYHKIIT opra”izMy He
HaJNAIITOBaHI Ha HebOe3neky. EKcnepuMeHTanbHO BCTAaHOBIEHO, SIKIIO JIOJMHA YITKO
YCBIJIOMJIIOE 3arp03y MOXJIMBOCTI MOTPANUTH M1J] HAIIPYTy, TO B pe3yibTaTi peanizarii i€l
3arpo3u 3Ha4eHHs MoporoBux cTpymis Ha 30-50% Bui.

Daxmopu 006KinA (BUPOOHUUO20 cepedosulia)

Cepen YMHHMKIB JOBKULISA TOJIOBHY POJIb Y BIUIMBI Ha CTYIIHb YPa)KCHHSI JIIOAUHU
€JIEKTPUYHUM CTPYMOM BIJIFPAalOTh TaKl SIK TeMIepaTypa, BOJOTICTb, 3a0pyJHEHHS Ta
XapakTep IUIOMAAKH, Ha AKi 3HAXOAWTHCS JIOAMHA B MOMEHT YPaKEHHS 11 €JIeKTPUIHUM
CTPYMOM.

3 nioguwennam  memnepamypu  nogimps B TPUMINICHHI  MOCHIIOETHCS
MOTOBUIIICHHS, 3BOJIOKYEThCS OJT, B3YTTS. lle MpU3BOAWTH 1O 3HWKEHHA OMOpYy Ha
TUISHI BKITIOYCHHS JIIOAMHU B €JIEKTPUYHY MEPEKY.

Bonozcicme nosimpsi B TpUMINIEHHI aHAJIOTIYHO BIUIMBAE HA OIMIp HA JUISHII
BKITIOYCHHS JIIOIMHU B €IEKTPUYHY Mepexy. KpiM Toro, miBUIIEHHS BOJIOTH 3HUXKYE OMIp
130141111 €TeKTPOYCTaHOBKH.

3anunenicmv nogimps B MPUMIIICHHI, 0OCOOIMBO CTPYMOITPOBITHUM IHJIOM, TaKOX
HETaTUBHO BIUIMBA€ HA OMIp 130JIil YCTAaHOBKH, CHpHUSE TEPEXOAy HaNpyrn Ha
HECTPYMOBITHI YaCTHHH yCTAHOBKH, KOPOTKUM 3aMHKAHHIM TOIIIO.

3abpyonenus nogimps XiMidHO-aKTUBHUMHU PEYOBHHAMH Ta O10JIOTIYHE CEPEIOBUIIIE,
IO y BUTJISI TUTICHSBH YTBOPIOETHCS HA €JIEKTPOOOJIaHAHHI, TAKOK HETATHBHO BILJIMBAE
Ha CTaH 130JALil €NeKTPOyCTaHOBOK, PyHHYe ii, 3MeHIIye Omip Ha IUISHII BKIIOYCHHS
JIOAMHA B EJIEKTPOMEPEXKY 3a PaxyHOK 3HIDKEHHS IEpexiJHOro Omopy Mix
CTPYMOTPOBITHUMHU YACTUHAMH 1 T1JIOM JIFOJTUHHU.

Xapaxmep naowaoku, Ha SKi CTOITh (3HAXOOUTHCS) JIOJUHA TaKOX CYTTEBO
BIUTMBA€E Ha 3arajbHUM OMip KOJa JIIOAUHU.

BrnnuB 4YMHHUKIB BHUPOOHHWYOrO CEPEJOBHINA HAa TSOKKICTh YPaXKCHHS JIOJUHH
CJIEKTPUYHUM CTPYMOM 3HAMIIOB BiIOOpaXeHHS B HOPMATUBHUX JOKyMeHTax. 3rigno [IYE
BCl BHpPOOHMYI TPUMIMICHHA 3a HEOE3MEeKOI YpaKeHHS EJNEKTPUYHUM CTPYMOM
MiAPO3AUIAIOTECA HA TPU TPYNH: MPUMIIIEHHS 0€3 MiBUIICHOI HeOe3MeKH, MPUMIIIEHHS 3

T1IBUIIICHOI0 HEOE3MEKOI Ta 0COOIMBO HEOE3MEeUHI MPUMIIICHHS
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Ilpumimgennn 3 niosuuieHowW Hede3NeKo XapaKTEPHU3YIOThCS HASBHICTIO OJHIET 3
YMOB, 1110 CIIPUYUHSAIOTH M1JBUIICHY HEOC3MeKY:

® [IiJ[BUIIIEHA BOJIOTICTh MOBITPs (BOJIOTICTh TOBITPS TPUBAJIMI Yac MEPEBUIILYE
75%); HasgBHICTb Y OBITP1 CTPYMOIPOBIIHOTO NMUITY (BYT1JILHOTO, METAJIEBOTO);

® HasABHICTh CTPYMONPOBITHUX MiAIOT (3eMIisgHI, OETOHHI, IEeTJIsHI, MeTaleBi
TOIIIO);

® [IiJBUIlIEHA TeMmIeparypa MOBITPs (MOCTIHHO abo mepioanyHO, OuIblne J00U
nepesuiiye +35°C);

® MOXIJIUBICTh OJJHOYACHOTO JIOTUKY JIFOJAWHH JI0 OyMiBEIbHUX a00 TEXHOJIOTIYHHX
METaJIOKOHCTPYKIIiH, 1110 MalOTh TAPHUNM KOHTAKT 13 3€MJICI0 3 OAHOr0 OOKY 1 JI0 KOPITyCiB
EJIEKTPUYHUX YCTAHOBOK — 3 1HIIIOTO OOKY.

Ocobnueo Hebde3neuHi npuminjeHHsA XapPaKTEPU3YIOTHCS OJHOYACHOIO HASBHICTIO
JBOX a00 O1jIbIIIe YMOB IMABUIIICHOT HEOE3MEeKH a00 OHIET 3 HACTYITHHX:

e 0co0JMBa BOJIOTICTh MOBITPS (BoJoTicTh Om3bka 10 100%);

e XiMiyHO 200 010JIOTIYHO AaKTHBHE CEPEJOBHINE, IO Ji€ PyHHIBHO Ha 130JAMIIO 1
CTPYMOBIJIHI YaCTUHU yCTaTKyBaHHS (Iapu KUCJIOT, JIYTiB, MIKPOOPTaHi3Mu).

Ilpumimennn 6e3 niosuuienoi Hebe3neku — NPUMIIICHHS, B SKUX BIJICYyTHI YMOBH,
110 CTBOPIOIOTH IIJIBUIIIEHY a00 0COOIMBY HEOE3IEKYy.

30BHIIIIHI YCTaHOBKM a00 yCTaHOBKH IIiJl HaBiCaMH MPHUPIBHIOIOTH JI0 €JIEKTPUUHUX
YCTAaHOBOK Y OCOOIMBO HEOE3MEUHUX TPUMIIIECHHSX.

AHami3yloud BCl HaBEJCHI UYMHHUKH, IO BIUIMBAIOTh HAa TSDKKICTh Ypa)KEHHS
CJIEKTPUYHUM CTPYMOM, MM MOKEMO BHJUIUTH Cepej] HUX I’SITh OKPEeMHX UMHHHUKIB (200
iXHIX TpyIl), HE OB’ A3aHUX MIXK COOO0I0 3 TOUKH 30py BIUIMBY Ha JIIOJIMHY, & CaMe:

® cuja cTpymy,

® BuJ CTpyMy (ITOCTIHHUHN YK 3MIHHUI) Ta 4aCTOTa 3MIHHOTO CTPyMY,

® [UIAX CTPyMY B Oprasi3mi,

® TPUBAJICTH Jii,

® IHAMBiAyaJbHI OCOONMBOCTI 1 CTaH OpraHi3My, B TOMY YHCIi YBaXHICTb, B

MOMEHT yPaKCHHS.

11.4. YM0BH ypaxeHHS JIIOAMHU €JIEKTPUYHUM CTPYMOM

3acanvna xapaxmepucmuxka EY
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BuBuUeHHS MOHATH ypaKCHHS JIIOJAWHU EJIEKTPUYHUM CTPYMOM DPO3IOYMHAETHCS 3
BU3HAYEHHS TAaKUX MOHATH SIK €JIEKTPUYHA YCTAHOBKA, €JIEKTPUYHA MEPEXa, CJIEKTPUYHE
INPUMILICHHS Ta IX CKJIaJ0BUX.

Enexmpuuna ycmanoexka (enrekmpoycmanogka, EY) — 1e ycraHoBka, B SsIKid
BUPOOJIAETHCS, TIEPETBOPIOETHCS, TMEPEAAETHCS, PO3NOAUISETHCS Ta  CHOXKHUBAETHCA
(mepeTBOPIOETHCS B 1HII BU/IM) €IEKTPUYHA eHepris. Buxoasuu 3 HaBeieHOro BU3HAYEHH,
OiJl TOHATTS «EJIEKTPOYCTAHOBKa» IMIJANANAIOTh SIK BEJIUKE OOJaJHAaHHS EJIeKTPUYHHUX
CTaHIIM Ta MIACTAHIIM, TaK 1 OKPEMHH EJeKTPOJABUTYH Ta iHIIA mpomwucioBa EY,
KOMIT'10Tep, OyIb-sIKUI MOOYTOBUH CHOXHBAay €JIEKTPOEHEPrii, y T.4. KOXKHA €JIEeKTpUYHA
JaMIIOYKa, BUMHKA4, po3eTKa. BibIIICTh MpaliBHUKIB MIANPUEMCTB (32 BHUKIIOYEHHSIM
€JIEKTPOTEXHIYHOTO MEPCOHAILY) MalOTh CIIPaBy 3 €JE€KTPOYCTAaHOBKAMH, 1110 CIOXKUBAIOTH 1
PO3MOAUISAIOTH EJIEKTPUYHY E€HEPTIIO.

3a Bugamu ctpymy EY noauisioTh Ha yCTaHOBKHM 3MIHHOTO Ta MOCTIMHOIO CTPyMY.
Haii6inb1 po3noscromxkeni EY 3MinHoro crpymy. Haiinommpeninii, B T.4. 1 B Ykpaini, EY
3MiHHOTO cTpyMy 3 yactotoro 50 ['n. Tomy B 1iboMy mizpo3aiii, Ko MoBa iitume npo EY
3MIHHOTO CTpyMy, Ciia copuiiMatu iHpopmaniro crocoBHo EY 3 uacrotoro 50 I'm. EY
3MIHHOTO CTPYMY MOJUISAIOTH Ha 0HO(a3H1 Ta TpUdazHi.

Enexmpuuna mepesxca (enexkmpomepexca, EM) — cykynnicte EY, mpuszHaueHunx
JUISL TIOCTA4aHHS Ta PO3MOAUTY €JIeKTPUYHOI €Heprii BiJl MOCTavyaJbHUKIB J0 KIHIIEBUX
croXxuBadiB. BoHa cKiIagaeTbCs 3 TEHEPYIOUYMX CTaHLINW, BHCOKOBOJBTHUX JIIHIN
eJIeKTpOoTepeiad Ta PO3MOJIIBYUX JIIHIM, Kl JOCTABJISIIOTH EHEPrilo 10 PO3MOIiIBYNX
MPUCTPOIB MiACTAHIIIM, BBIIHUX MPUCTPOIB, BBIIHO-PO3NOAUIBUMX MPUCTPOIB, Ta TOJTOBHUX
PO3MOIIBLYNX IIUTIB.

Onnodazni EM — 1e mepexi, siKi KUBIATHCS BIJT OKPEeMOi OOMOTKH JDKepena
XKUBJIEHHS (reHeparopa 4y TpaHchopmaropa, J[K), sika HEe Mae eNeKTPUUHUX 3’€JIHaHb 3
M oomotkamu. Taki EM 3actocoByroThesi myxe piako. B abcomtoTHiit OuIbIIOCTI
BUIIAJIKIB 3aCTOCOBYIOThCS TpudazHi EM 1 tpudaszni cnoxkuaui. Tpudazni EM xuBnstecs
BiJl TPbOX OOMOTOK 1 MatOTh NIE€BHI €JIEKTPHUUHI 3’ €JHAHHS M1k co0oto (puc. 2.10). Tpudasni
EM mnanpyroto nonan 1 kB matote Tpu ¢azni npoBigHuku (nmo3navatotees L1, L2, L3), a
Hanpyroio 10 1 kB — ’SITh Y1 4OTHPH MPOBIAHUKH, Y T.4. TpU (a3Hi, OJUH HEUTPATHHUHA
(mnst otpumanHs da3Hoi Hanpyru — N) 1 oMH 3aXuCHUN (y1s1 yOe3TMeUeHHs eKCIuTyaTartii
EY — PE), sxmo EM n’situnpoBinna abo onuH CyMilleHUH MPOBiAHUK (TMOoenHy€e (QyHKIIT
HelTpanbpHOTO 1 3axucHoro — PEN), sxmo EM otupunposigHa.

CroxuBadi €JIeKTPUYHOI eHeprii MOXKyTh OyTH TpudaszHi, sIKI KHUBJISATHCS Bl YCIX
TpbOX (a3, HalyacTillle — 1€ eJIEKTPOABUTYHH. Pijllie B yMoBax BUPOOHMIITBA TPAIUISIOTHCS
onHO(a3H1 CIOXKUBaYi, K1 JKUBIATHCA Bl OHOTO (azHoro 1 HeirpanbHoro (N) nmpoBoiB.
Lle, nepeBaxkHO, OCBIT/IOBaJIbHI ycTaHOBKU Ta EY HeBenukoi nmotyxHocTi, y T.4. 1 [IEOM.

Onnodaszni EY naluactime 3acTocoByIOTh y moOyTi. Xoua i EY i onmnodasni, ane
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YKUBIIATHCS BOHU HE B1Jl OAHO(A3HUX MEPEXK, a BiJl Tpuda3zHux. ToMy y BUTIATKy BUPIIICHHS

MUTaHb OE3MEeKW CIiJ BBaXKaTH, 110 BOHU OTPUMYIOTH JKWBIICHHs Bia TpudazHoi EM,

OyIy4H 1 YaCTMHOIO, 1 HA HUX PO3MOBCIO/IKYIOTHCS BC1 TTOJIOXKEHHS 11040 Tpudazuux EM.
Tpudasni mepexi marote AB1 Hanpyru: ¢asny (Uz) Mk QasHEM 1 HEHTpaIbHUM

npoBigHUKaMH (200 MK (pa3HMM TMPOBITHUKOM 1 3emiiero) Ta JdiHiMHY (U,) Mix IBoMa

¢aznumu npoBigHukamu. JliHiiiHa Hampyra B V3 oimpmra azunoi (U, V3 Up). 3a
BEJIMYUHOIO Hanpyru EY miapo3auisitoTbest Ha yCTaHOBKU Hanpyroro 10 1 kB (BkirouHo 3a
nirouoro BenuunHOw) 1 moHan 1 xB. J{ns EY wmampyroro no 1 kB mpuitHsiTo BKasyBatu
oOW/IBI HAMPYTH — CIIOYATKY 3a3HAYAEThCS JiHINHA, MOTIM (a3Ha, a moHan 1 kB — Tiabku
niHiMHY Hanpyry. CranaapTHuMu Hanpyramu 1o 1 kB e: 220/127, 380/220 ta 660/380 B.

Haii6inbim po3nosciomkennmu € EY 3 Hanpyroto 380/220 B (Tpudasni criokupaui)
uyn 220 B (ognodasni cnoxkuaui). CtanaaprauMu Hanpyramu nonan 1 kB e: 6, 10, 35, 110,
150, 220, 330, 400, 500 1 750 xB.

lomo 3axoniB enekrpooOesneku (1 pexumy Heutpam JDK BimHocHO 3emmi) EVY

MMOJIUISIOTH HA:
e EYV nanpyroro 10 1 kB B EM i3 rimyxo3a3zeMiIeH0I0 HEUTpaLIio;
e EVY nanpyroto 10 1 kB B EM 13 130;1b0BaHOI0 HEHTPAILITIO;

e EVY mnanpyroro nonan 1 kB B EM i3 i30160BaHOI0, KOMIIEHCOBaHOIO abo (i)
3a3€MJIEHOIO YEPE3 PE3UCTOP HEUTPAILIIO;

e EV mampyroro monan 1 kB B EM i3 rmyxo3azeminenoro abo e(peKTHBHO
3a3€MJICHOIO HEUTPAILIIIO.

Ha puc. 11.1 nmokazana EM nanpyroto 10 kB 3 i301p0BaHOI0 Bij 3eMIll HEUTpaILIIO 1
EM mnanpyroro 380/220 B — 3 rmyxo3azemiienoro Heiitpawtio. B EY nanpyroro o 1 kB, sk
MPaBUJIO, 3aCTOCOBYIOTh TIilyXxo3azemieHy Hedtpans JIPK (kpim 1maxT, Kap’epis,
crieniaJibHuX Jabopartopiil Ta iH.), a Otk sk 1 kB: i301p0BaHy, KOMIIEHCOBaHY a0o (i)
3a3eMiIeHy uepe3 pes3uctop HeWtpanb B EY manpyroo 6, 10 1 35 kB, a Bume —

rIIyXo3a3eMieHy a00 e(heKTUBHO 3a3eMJICHY.

| 10 kB 380/220B |

i ™ VTV : I-1
i ™ VTV : L2
i M L vy i L3
i Ak i . . . PEN

EV-1 EV-24 EV-31
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Puc. 11.1. Cxema xxuBnenns EY Bin Tpudaznoi EM 3 riryxo3a3emMieHor0 HEHTpauiio:
JUK — mxepeno xuneHHs, ®3 — QyHkionaasHe 3azemsieHHs; EY-1 — tpudazauit

criokuBay (Hanpukiazd, 1BuryH); EY-2, EY-3 — ogHodasni cnokupayi

EM 3 eqpekmueno 3azemnenor neimpannto — tpudazna EM namnpyroro o6uibi sk 1
kB, y skiif koediieHT 3aMUKaHHS Ha 3eminto He nepesullye 1,4. KoediuieHt 3amMmukanHs Ha
3emitio 'y TpudasHii EM — 1ie BiIHOIIEHHS PI3HUIN MOTEHIIAIB MK HEYIIKOIKEHOIO
¢dazor0 1 3eMJyIero Mics 3aMUKaHHS J0 PI3HMIN MOTEHIamB MiX (a3or 1 3eMJIeI0 B T ke
TOYI[l J0 3aMUKaHHA. Todka 3emill — TOYKa 3aMUKaHHS Ha 3€MJII0 JPYroi abo JBOX IHIIUX
dbas.

I'nyxo3azemnena neiimpans — HeilTpanb TreHepaTopa abo TpaHchopmaropa,
MpuegHaHa 10 3a3eMitoBaiibHOrO mpuctporo (3I1) 6e3nocepennbo abo uepe3 Manuid omip
(manmpukinan, TtpaHcopmarop crpymy). [nmyxoszazemyieHMM MoOxe OyTH TaKOX BHUBIJ
JpKeperna olHO(pa3HOTO CTPYyMy abo TOJIOC JKEpesia MOCTIHHOTO CTPyMy B JABOIPOBITHUX
Mepexax, a TaKOX CepeaHs TOUYKa JpKepena TpurpoBigHuX EM 3MIHHOTO 1 HOCTIHHOTO
CTpyMy.

I3onvosana neiimpansy — HeiTpasib reHepaTopa adbo Tpancopmaropa, He IpUETHAHA
no 31T abo mpuenHaHa 10 HHOTO Yepe3 BEIUKHIA OIip MPUIIAJIIB CUTHAJI3AIli1, BUMIPIOBAHHS
Ta IHIIMX MOAIOHUX /0 HUX MPUCTPOIB, HASABHICTH SIKUX MPAKTUYHO HE BIUIMBAE HA CHITY
CTpyMy 3aMHUKaHHS Ha 3eMJTIO.

Komnencosana neimpans — HeWTpans TeHepatopa abo Tpancdopmaropa,
npueaHana 70 311 yepes myroracHi peakTopu i KOMICHCAIlll EMHICHOTO CTPyMY Yy MEpexi
i1 9ac 0AHO(Aa3HUX 3aMUKaHb Ha 3€MITIO.

3azemnena uepez pezucmop Heumpany — HelTpanb TeHeparopa  abo
Tpancopmatopa B EM 3 i30150BaHOI0 200 KOMITIEHCOBAHOIO HENTpasuto, npueanana no 311
4yepe3 pe3ucTop, HAMpUKIAA, JJIs 3aXHCTy Mepexi Bij mepeHanpyru abo (i) BUKOHAHHS
CEJICKTUBHOTO 3aXMCTy B pa3i 3aMUKaHHS Ha 3€MIII0, 10 MPHU3BOAUTH A0 30UIbIICHHS
CTPyMy 3aMHUKaHHS.

3a Mmicuem po3rairyBands EY noainsiors Ha:

e 3akpuTi a00 BHyTpimHi — 11e EY, 3axumeni OyaiBiero Bix atMochepHOTro BIUIHBY;

e Bigkpuri abo 30BHImHI — e EY, He 3axwuiieHi OyiBieto Bil aTMOC(EpHOTO
BILJIUBY.

EVY, 3axumieni TiIbKM HaBicaMu, CITKOBUMH OTOPOJKEHHSMU 1 T.I. PO3IJIAJAIOTHCS
SIK 30BHIITHI.

EVY maroTh HacTyIHI OCHOBHI KOHCTPYKTHBHI €JI€MEHTH:

® TMpOBiHA YacTWHAa — Oyab SKa YacTHHA, SKa Ma€ BJIACTUBICTh MPOBOIUTH

CIIEKTPUYHUM CTPYM;
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® [POBIJHUK — NPOBIJHA YAacTHWHA, NMPU3HAUYECHA JJI MPOBEACHHS EJIEKTPUYHOTO
CTpyMy II€BHOT'O 3HaYCHHS;

e miHiiiHUN (da3Huil) npoBiaHUK (L) — MpOBIAHUK, KU Y HOPMaJIbHOMY PEXKHMI
pobotu EY 3HaxoauThes miJl HAPYTroO 1 BUKOPUCTOBYETHCS AJISl IEpeJaBaHHs 1 PO3IOALTY
EJIEKTPUYHOI €HEeprii, ajge He € MPOBIAHUKOM CEpPEeJHbOI TOUYKM ab0 HEHUTpaTbHUM
MIPOB1THUKOM;

e HelTpanbHMid MPoBiAHUK (N-TIpOBiIHKUK) — mpoBigHUK B EY Hampyroro o 1
kB, enekTpuuHO 3’€mHaHUN 3 HeWTpanbHOW TO4Ykor JIDK 1 BUKOPUCTOBYEThCS IS
PO3MOIUIEHHS €JIEKTPUYHOI €HEPTii;

® HeilTpanbHa TOYKa — CIIUJIbHA TOYKA 3 €HAHOI y 31pKy OararodazHoi cucteMu abo
3a3emJieHa To4Ka 0AHO(a3HOI CUCTEMH;

® TPOBITHHK cepeanboi Touku (M-mpoBiaHMK) — npoBinHuk B EY nHampyroro g0 1
kB, skuil enekTpu4yHO 3’€HAHUN 3 cepeaHbor0 Toukow J[XK 1 BUKOPHCTOBYETHCS IS
PO3MOIUIEHHS EIEKTPUYHOI €HEprii;

® 3aXWCHUW TPOBITHUK — TPOBIHUK TpHU3HAYCHUH Juis  3a0e3neueHHs
€IEKTPOOE3IeKH;

e PE-mpoBinnuk — 3axucHuii npoBinauk B EY mHampyroro no 1xB, mpusnauenwmii
VIS 3aXUCTY BiJl YPaXKEHHSI €JIeKTPUIHUM CTPYMOM;

e PEN-mposinauk — npoBigauk B EY nampyroto go 1 kB, skuit moennye B cobi
¢yHukuii HelTpanbHOro (N-) 1 3axucHoro (PE-) npoBigHuKiB;

® CTpyMOBiJlHA YacCTHHA — MPOBIMHUK ab0 MPOBiJHA YacTHUHA, MO TiepedyBae B
mpoiieci HopMaibHOi pobGotu EY mig Hampyroto, BkiIto4yatouum HeutpanbHU (N-)
poBigHUK, ane He (PE-) npoBiaHuK;

® BiJKpWTa MPOBiTHA YAaCTHHA — MPOBiHA yacTuHa EY, moctymHa uist JOTHKY, sKa
B Ipoueci poboTu He mepedyBae mif poOOYOI0 HAMpPYrolo, ajge MOXKE OMUHUTHCS IIiJT
HANpYyTOIO B pa3i YIIKO/HKEHHS 130JI1111 CTPYMOBIIHUX YacTHH (Hampukian, kopnyca EY);

® CTOPOHHS MpPOBIJHA YacTMHA — IPOBIJHA YacTUHA, fKa He € 4yacTuHowo EVY,
3laTHA BHUHOCHTH €JNEKTPUYHUI TMOTEHIIan, SK TMpPaBUiIO, EJICKTPUYHHA MOTEHIal
JOKaNbHOI 3emili (Hampukiad, pedkd mia’i3HUX KOMii, MeTaneBl TpyOu, Oy.iBenbHI
METaJIOKOHCTPYKIIii, 000JIOHKM KOMYHIKaIIliid TOIIIO).

Hebesneka excruryaranii EY monsirae B MOXIJIMBOCTI BKJIIOYCHHS JTFOIUMHHU T
Hanpyry JOTHUKY 1 HAIIPYTy KPOKY:

® nanpyza 0omuKy — 1€ HaNpyra, sika BUHUKA€E Ha T1J1 JIIOJUHU a00 TBApUHH Y pasi

OJIHOYACHOTO JOTHKY J0 JBOX MPOBIIHUX YaCTHH;
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® Hanpyza KpoKy — Iie Halpyra MK JIBOMa TOYKaMHU Ha IMOBEPXHI JIOKAJIbHOI 3eMJIi,
pO3TalIOBaHUMH Ha BiJCTaHI 1 M OfHa BiJ OJIHOI, 110 BIATIOBIAAE JOBXKHUHI BEITMKOTO KPOKY
JIFOIMHH.

3rigHo I[TYE po3pi3HstoTh IB1 CXeMH TOTUKY JIIOIUHU:

® npamuii 0omuk — 1€ EINEKTPUYHHA KOHTAKT JIOACH 31 CTPYMOBIIHUMU
JacTUHAMU, 10 NepeOyBaloTh MiJ HANpyrow, ado HaOMMKEHHS 10 HUX Ha HeOe3neuHy
B1JICTaHb;

® HenpAMuUIll 0OMUK — 1I€ €TIEKTPUYHUNA KOHTAKT JIIOJIEH 3 BIIKPUTOIO MPOBITHOIO
4acTHHOW (HalyacTime — kopmycoM EVY), ska onuHMnacs TmiJ HAIpyrow BHACHIIOK

MMOIIKOKEHHS 130JIA1111.

Hebe3neka npamozo 00muky 00 CMPYMOGIOHUX 4YACMUH O0OHOpA3ZHUX Mmepeixc i
Mepesrc ROCMIHO20 Cmpymy

B ogHodazHux mepekax 3MIHHOIO CTPYyMY 1 Mepexax MOCTIMHOTO CTPYMY MOXKYTh
OyTu ABa BUAM MPSMOIO JOTHUKY:

® OJIHOMOJIFOCHUW TPSAMHUM JTOTHK — II€ JOTHUK JIFOJUHH, [0 CTOITh Ha MPOBIIHIN
OCHOBI (3eMJ11), 10 OJTHOTO MOJI0Ca MEPEXI;

® IBONOJIFOCHUN MPSMUIN JOTUK — 1€ JOTUK JIFOJIMHU J0 JBOX IMOJIIOCIB MEPEKI.

[TopiBHIOIOUM BUNAAKK NPSAMOrO JOTUKY B OJHO(A3HUX Mepexax 3MIHHOIO 1
MOCTIITHOTO CTPYMY, MOKHA CTBEP/I’)KYBaTH HACTYITHE!

® HaillOUIbII HeOE3MEYHUI BUIIAO0K JBOIOJIOCHOTO MPSAMOTO JOTHKY Yepe3 Te, 10

1 o .
B LIbOMY BHIIQJIKy CHJIa CTPyMYy uYepe3 JIIOAUHY “# MaTuMe HaiOuiblle 3HaYeHHs, OCKUTbKU
Omip Tija JIOAWHU OyJe MiHIMaJbHHUM, a CTPYM MpPOTIKaTUME 3a HalOLIbIl HeOe3NneUHUM

HIJISXOM;

e HaiiMeHII HeOEe3NEYHUH BUITAJOK OJHOMOJIOCHOTO MPSMOTO JOTHKY B MEpexi
130JIbOBAHIN BiJ 3€MJli, TOMy IO Y LbOMY BHIAQAKY CHJIa CTPyMy uepe3 JIOJUHY

00MEXYEThCSI BETUKUM 3HAUEHHSIM OTIOPY BUTOKY.

Hebe3neka npamozo 00mukxy 00 cmpymogionux yvacmun mpugaznux EM

Y tpudazaux EM MoxyTs OyTH TpY BUIU NMPSMOTO TOTHKY:

e oaHodasHuil MpAMUN MOTHK — 1€ JOTHK JIOJWHU, IO CTOITh HAa MPOBIIHIN
OCHOBI, 10 0AHOTO (ha3HOTO MPOBITHUKA;

e BOoGA3HUIA MPSIMHA JTOTUK — 1€ OAHOYACHUH JOTHK JIFOJAWHU JI0 JBOX PI3HHUX

(ha3HUX TPOBITHUKIB;

e oanoyacHuil notuk 10 (asHoro i N-, PE- un PEN- mpoBigHuMKIB y Mepexkax

Harpyroro 110 1 kB 3 rmyxo3a3zemiieHO0 HEUTpaILIIO.
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AHaN3ylOuu pO3MISHYTI BUMAAKUA MPSIMUX JOTHKIB JIOJWHUA JO CTPYMOBIIHHUX
yacTuH TpudasHux EM, MokeMo 3poOUTH TaKi BACHOBKH:

® Hali0UIbII HEOE3NMEYHUMH € BUMAAKU NPIMHUX O0JHO(PA3HUX JOTHKIB SK 32 CHIIO
CTpyMy, IO TIPOTIKa€ dYepe3 IIOIUHY, TaK 1 3a [UIAXOM CTPyMy — 3a BEpPXHBOIO

CTaHAaPTHORO IICTIICIO,

e HalilMeHII HeOEe3NMEeYHUMHU € BUNAAKU NpsMUX oaHodasHux aotukie y EM 3
130JIbOBAHOO HEHUTPAILTIO;

e He0e3NMeYHUMHU € TaKOX BHUIAIKA NPSIMUX OJHO(PA3HUX JOTHKIB Yy pasi
aBapiitHoro ctany EM 3 130J1b0BaHOI0 HEUTpaIt0, KOJIM JIFOJUHA TOTPAIUISE i JIIHIHHY

HampyTy.

11.5. He0e3nexka 3amukanb Ha 3emJ110 B EY. Hanpyra kpoky

3amuxkanus na 3emnro 6 eneKmpoycmano8Kax

3amukanHs Ha 3eMito B EY BinOyBaeTbcs B TaKMX BUITAIKAX:

e 00puBy 1 maaiHHs Ha 3emutto npoBoaiB [1JI mig Hanpyroto;

e npob6oro 13ommmii KJI 1 3amukanus ¢as3u Ha 3eMITio;

® T[IONIKOJDKEHHS 13011111 1 3aMHUKaHHS Ha 3a3eMiieHul kopiryc EVY.

3aKon po3noodisly nomenHyianie Ha NOBEPXHI 3eMi y 6UNAOKY 3AMUKAHb HA 3EMILIO.
PosrnsiHemMo KiacHYHMM BUMANOK — 3aMHUKAaHHSA Ha HamiBcepuuHUN 3a3emiitoBad Oy
noBepxHi 3emii. Uepes 3a3emitoBay CTIKae CTPyM 3aMUKaHHS HA 3eMJTIO [33.

Hac mikaBuTh 3aKOH pO3MOLTY MOTEHI[IAIIB HA TIOBEPXHI 3eMJIi OIS 3a3eMiIioBayva.
[ToTtenmian y toumi A, 1mo 3HAXOMUTHCS Ha BIJACTaHI X BiJl 3a3eMIIIOBaya, 3alHUIICTHCS
PIBHSHHSM:

@, =130 /27x)=k/x. (11.1)

Jie p — OUTOMHUI oIip IpyHTY (omip KyOuka rpyHTY 3 po3mipoM pedpa 1 M (1 cm),
BUMIPSHUN MIXK MapajebHUMH IPaHsIMU B CAMOMY IPYHTI).

VY 3B’A3Ky 3 TaKuM PO3MOJIJIOM MOTEHIIANIB 3’ SABISEThCA HeOe3MeuHa s JIIOAUHU
Harpyra Kpoky.

Hanpyza kpoky

[Tig Hampyry KpOKy MOTpAIuIsL€e JIOAWHA, TEPEMINIYIOYHCh MOBEPXHEIO 3eMIIi B 30HI
PO3TIKaHHS CTPYMy 3aMHUKaHHS Ha 3eMJIIO (JoKayibHA 3eMJysi). Hampyra Kpoky AOpiBHIOE
PI3HUII TOTEHITiaNIIB TOYOK MOBEPXHI IPYHTY, Ha SIKUX 1epeOyBalOTh HOTH JIIOAHHU.

Hanpyra kpoky gopiBHIOE

U =0 — 0, (11.2)
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dxkmo 3anucaTd  3HaueHHs P1 T I sznx, a P2=Lp/2n(x+a);

MiJCTaBUTH 1X y 10 GOPMYITy, OTPUMAEMO

Uwp =1ypa/ Lrx(x+a)) (11.3)
U ‘o N A Yo, a
Hanpyra xpoky ~ AP mpsiMO HpOMOPLIHHO 3aJeXuTh Bix “33, © Ta 4 i obepHEHO
MPOMOPIIHO — BiJ X; 32 MEXKaMH 30HU PO3TIKaHHS U =0
3akiIl04eHHs

HaBeneni nmani cBig4aTh HpO BKpall BHCOKY HEOE3INEKy ypaKeHHs eJIEKTPUYHUM
CTPYMOM, Y TOMY YHCII 13 TSOKKUMH 1 CMEPTEIbHUMH HacHiIKaMd. MacmTaOu HacliaKiB 1
IIUPOKE PO3IMOBCIOKEHHS €JIEKTPOYCTAHOBOK BUMOTAIOTh BIAMOBIAHUX Mip Oe3neku. Came
iM 1 OyJie MpUCBsiY€HA HACTYIIHA JICKITiS.

Biamosiai Ha 3ammuTaHHsA.

3aBaauunda aasa CPC:

BuBuuTtu Martepian jexiiii, BIATOBIAHI PO3ALIH PEKOMEHAOBAHOT JIITEPATYPH.

PexomennoBaHna jiteparypa:

1. Oxopona mpari Ta muBUTbHUEN 3axucT: [liIpydHMK IS CTy[H., SKi HABYAIOTHCS 32
CHEIIaTbHOCTAMU Tally3eil 3HaHb «ABTOMaru3amis Ta mnpwiagoOymyBanas» / O. T.
Jleruenko, O. 1. [Tonykapos, B. B. 3anapuuii, FO. O. Ilonykapos, O. B. 3emisiHChKa 3a pejl.
O.T. JleBuenka. — Kuis: KIII im. Iropst Cikopcekoro, 2018. —417 c.

2. OcHoBu oxoponu mpamni [Enextponne Bumanss]: miapyunuk / K. H. Tkauyk, B. B.
Samapuuii, J1. B. 3epkanos, O. 1. [Tomykapos [Ta iH]; HTYY «KIII im. Iropst CikopchbKoTo».
— EnexrtponHni tekcrosi ganHi (1 ¢aiin: 7,4 Moaiit). — Kui: Ocnoa, 2015. — 456 c. — Ha3Ba
3 ekpana. — [loctym: http://ela.kpi.ua/handle/123456789/18512
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JIEKIIA 12. MeToau, 3aco0u i 3axoau 3a0e3nev4eHHsl eJIeKTPoOe3neKkn

Meta: o03HAaHOMHUTHCH 13 MeToJaMu 3a0e3leueHHsT Oe3MevYHoi eKCIuTyartaiii
€JIEKTPOYCTAHOBOK, 00J1aCT1 X BUKOPUCTAHHS 1 TPUHLIUIIAMH BHOODY.

Yac: 2 roauHu.

Metoa npoBeaeHHA: JTEKIIis.

Micue npoBeeHHs1: ayTUTOPisl YHIBEPCUTETY.

HaBuajbHi NUTAHHSA | PO3PAXYHOK Yacy:

12.1. 3axoau 3aXHCTy Bij] MPSMOTO JOTUKY B HOPMAIILHOMY PEXHMI poOOTH

o (5326 00 i ()10 ) 30 xB.
12.2. 3axoau 3aXHUCTy B pa3i HEMPSAMOTO JOTUKY B €JIEKTPOYCTAHOBKAX .............. 15 xB.
12.3. 3axucHe 3a3eMJICHHS B €JIEKTPOYCTAHOBKAX ... .veunuteennteeanneennneennneennneeannns 35 xB.
12.4. Opranizaitist 6e3ne4Hoi eKCIuTyaTallii JIF0YUX eJIEKTPOYCTAHOBOK. .. .............. 5 XB.
 EE W) 1 {1 (5] 1 £ T

Beryn

besneuna ekcrutyartariiisi EY 3a6e3nedyeThcsi HACTYITHUMU TPHhOMa METOIAMM:

® 3aCTOCYBaHHSM CTAIllOHAPHUX KOHCTPYKTUBHUX Ta CXEMHUX 3aXOJ[iB 3aXUCTY;

® BUKOPHUCTaHHSIM 3aC001B 3aXHCTY, y TOMY YHCII1 €EKTPO3aXUCHUX;

® JJOTPUMAaHHSM 3aXHMCHUX 3aXOJiB 1] 4Yac BUKOHaHHS poOiT B EY.

Koncmpykmueni ma cxemui 3axoo0u 3axucmy € HEBIJI €MHOI0O 4YacThHOO EY i
y0e3neuyroTh i eKciulyaTallilo Bechb 4ac, Mok EY 3HaxoauTbes mif Hampyrorw. 3rigHO
ITYE ix moauIsitoTh Ha JIB1 TPYTIH:

® 3ax0J¥ 3aXHMCTY BiJl IPSMOT0 TOTUKY B HOpMaJIbHOMY pexumi podotu EY;

® 3aXO0/M 3aXHCTYy B pa3l HEMPSAMOTO JOTUKY Ta OJMHUYHOTO TTOIIKOIKEHHS.

3acio 3axucmy (33) — 3acib, npu3HaYeHU A5 3an00IraHHs 400 3MEHIIICHHS BHIIUBY
Ha TpalliBHUKA HeOe3MeYHNX Ta/ab0 MIKIITUBUX BUPOOHUIHNX (PaKTOPIB.

3acio enekmpo3zaxucnuii — 3acid, NpU3HaAYCHUN 1J1 3a0€3MeUeHHs eIeKTPOoOe3NeKu
(1HCTpyMeHTH 1 MpuUCTOCYBaHHs [Uisi Oe3medyHoro BUKOHaHHS poOiT B EVY: i13omioBanbHi
IITaHTH, KM, MOKAXYUKU HAMpPyTd Ta 1H.), a TAKOX ICICKTPUYHHA OJAT Ta BIYTTS
(pykaBUYKH, OOTUKH, KaJIOIII Ta 1H.).

3axucHi 3axo00u nio uyac euxkonanHusa pooim ¢ EY — 1ie KOMIUIEKC BHUMOT [10

MPAIiBHUKIB 1 10 MOPSAKY BUKOHAHHS poOiIT 3a/171s1 yoe3neueHHs ekcruryaTaiii EY.
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12.1. 3axoau 3aXUCTy BiJl IPAMOIro J10TUKY B HOPMAJbLHOMY pe:KUMi po0oTH
€JICKTPOYCTAHOBOK

CrpymoBinni yactuau EY He moBuHHI OyTH HOCTYIHI JUIsl BUIAJKOBOTO IMPSIMOTO
JIOTUKY J0 HUX, a TOCTYIHI JJIsl JOTUKY BIAKPHUTI 1 CTOPOHHI MPOBIJHI YACTUHU HE MOBUHHI
nepeOyBaTy Mij] HaIPYTroo, 0 CTAHOBUTH HEOE3MEKY ypaKeHHS €ICKTPUIHUM CTPYMOM 1 B
HOPMaJILHOMY PEXHMIi pOOOTH, 1 B pa3i MONIKOKEHHS 1301111

Jia 3anoOiraHHs ypakKeHHIO EJIEKTPHYHUM CTPYMOM Yy HOPMAQJIBHOMY PEXHMI
poboTH crif 3acToCyBaTH OKpeMO a00 B TOETHAHHI TaKi 3aXOJU 3aXHCTy BiJ MPSIMOTO
JOTHUKY:

® OCHOBHY I30JISIIII0 CTPYMOBIAHUX YaCTHH;

® 0ropoxi ta 060sioHKU B EV;

e Oap’epuBLEY;

® PO3MIUICHHS CTPYMOBIIHMX YaCTHUH 11032 30HOIO JOCSKHOCTI;

® PO3MIUICHHS CTPYMOBIJIHUX YAaCTHUH Ha HEJOCSKHINA BUCOTI a00 Y HEJAOCTYITHOMY
MICIIi;

e (OJiokiBKH Oe3riexku B EY;

e opienrauito B EY.

3axuCT BiJl MPSIMOTO JOTHKY HE BUMAraeThCs, SIKIIO HOMIHalbHAa Hampyra EY He
TIEPEBHUIILYE:

e 25 B 3minHoro a6o 60 B moctiiiHOro ctpymMy B pa3i 3aCTOCYBaHHS CHUCTEMHU
BHHH (06e3neunoi HaAHU3bKOI HAMIPYTH), SIKIIO €IEKTPUYHE 00JIaIHAHHS €KCIUTyaTy€eThCs B
CYXUX IPUMIIICHHSX;

e 25 B 3minnHoro i 60 B nocriiiHoro ctpymy B pasi 3actocyBanHs cucremu 3HHH
(3axMCHOI HAJAHU3bKO1 HAMpyTH), SKIIO OOJagHaHHS TepeOyBae B 30HI il 3pIBHIOBAHHS
MOTEHITIAMIB 1 eKCIUTYaTy€eThCS TUIBKH B CyXUX MPUMIMIECHHSX;

e 6 B 3minHoro a6o 15 B nocTtiiiHOro ctpymy B yCiX IHIIUX BUMaJKax.

Enexmpuuna izonayis 6 enekmpoycmanoeKax

BBonayin — ue map JieneKkTpuka abo KOHCTPYKIIisl, BUKOHAHA 3 JIEJEKTpUKa, 3a
JIOTIOMOTOI0 SIKUX CTPYMOBIJTHI YaCTUHU BIJOKPEMITIOIOTHCA OJHA Bijl OJHOT a00 BiJl 1HIITUX
KOHCTPYKTHBHUX €JIEMEHTIB oOnajHaHHsA. EY B mepiury depry MawTh pobdouy izonayiro —
130J1511i10, AKa 3a0e3neuye MpPOTIKaHHA CTPyMy MO MOTpiOHOMY HUIsAXYy 1 Oe3nedHy
eKCIUTyaTalio o0JlaHaHHs, TOOTO 130JII0€ CTPYMOBIJHI YacTWUHHU Bia KopmyciB. PoGoua
130J15111i51 B yCTAHOBKax Harpyroto 110 1 kB € ocnoenorw izonauicro, sxa 3abe3nedye 3axuct
BiJI MPSIMOTO IOTHUKY.

Bumozu 00 ocrnoeHoi i301auii:

® Ma€ MOBHICTIO MOKPUBATH CTPYMOBIIHI YaCTHHHU;
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® [IOBMHHA BUTPUMYBATH MEXaHI4HI, €JIEKTPUYHI, XIMI4HI1, TETJIOBI Ta 1HIII BIUTUBU
y TIpolIeci eKCILTyaTarlii;

® YCYHEHHS 130JIS11i1 MOBUHHO OYTH MOMJIMBUM TUTHKH IUISIXOM i1 pyHHYBaHHS;

e y pa3i 3a0e3neueHHs ii MOBITPSIHUM MPOMIKKOM (TOOTO 130JIs1Ii€I0 € aTMochepHe
MOBITPS, TAK 3BaHA «30BHIIIHS 130JIS1151») 3aXUCT BiJ] MIPSIMOTO AOTUKY a00 HAOIMKEHHS 10
CTPYMOBIJTHUX YaCTUH Ha HeOe3NeuyHy BiJICTaHb, y TOMy uucii B EY nanpyroro nonazg 1 kB,
MMOBUHEH 3/1MCHIOBATHCS 3a JIOIIOMOI'OK0 1HIIMX 3aX0/IiB (000JOHOK, OropoXk, O6ap’epiB abo
PO3MIIIIEHHS 11032 30HOIO JIOCSKHOCTI).

3axucna dia i301auii nonsirac B 0OMeXEHH1 BEJIMYUHUA CTPYMY, IO MPOTIKAE depes
130JIA111F0 1, BIATIOBIHO, Yepe3 JIOAUHY, KA JTOTOPKYEThCs a0 i30isiii. Ile BimOyBaeThes

Yyepe3 BEJIUKUHN eJICKTPUIHUN OTip 1301111

Kpim ocHOBHOI B EY 3aCTOCOBYIOTH Taki BUAM €NEKTPHUYHOT 130T :

®  (Qooamkoea i3071auin — CaMOCTiHA I130JIALlisA, MepeadadeHa sIK JOJaTKOBa IO OCHOBHOI 3ojsimii B EY
Hanpyroro a0 1 kB 1 mpu3HadeHa i 3a0e3medeHHs 3aXUCTY BiJl YpaKeHHS EIeKTPUYHUM CTPYMOM Y pasi

VIIKOKESHHSI OCHOBHOI 130JIAII1T;
®  noogiina i30aauin — i3omauis B EY Hanpyroro 1o 1kB, sika ckitagaeTses 3 OCHOBHOI 1 IOMATKOBOT 130JIA111T;

®  nocunena izonayin — €IMHA CHCTEMa 130JIA11H1 CTpyMOBiTHUX YacTHH B EY Hampyroro no 1B, sika 3abe3neuye

TaKHii )K€ CTYIHb 3aXUCTY BiJ| YPOXKEHHS €JIEKTPHYHUM CTPYMOM, sIK 1 TIO/IBIHHA 13011

Ozoporci ma 06010HKU 6 e1eKmMPOYyCMAHOBKAX

Ozoposca — 1e YacTUHA, sika 3a0e3ledye 3axHUCT BiJl MPSMOTO JOTHUKY 3 OOKYy
MOJKJIUBOTO JIOCTYIly. Q00/10HKa — Oropoka BHYTPIIIHIX YacTHMH OOJaJHaHHS, sKa
3amobirae JOCTymy A0 CTPYMOBIJIHMX YacTHH 3 OyJb-IKOTO HAmpsSMKy, TOOTO 0OOJIOHKa
MOBHICTIO oropokye EY.

Bumoru 10 oropox i 000710HOK:

® Oropoxi Ta OOOJOHKM TMOBMHHI 3a0e3nedyBaTH CTymiHb 3axucty IP2X 3rigHo 3
I'OCT 14254-96 «Ctenenu 3amuThl, o0ecrieunBaeMbie 000J0YKaMU» (a came 3aXHCT Bif
MIPOHUKHEHHS B CEPEJMHY MaNbIIB YA TIPEAMETIB 3aBIOBKKH OLIbII K 80 MM abo TBepauX

T1J1 pO3MipoM OUITbII K 12 MM);

® KIIO AN HOpMalibHOI poOOTH 00JajHaHHS HEOOXiTHO MaTH 30UIbLICHI 3a30pH,
MOTPiOHO BXKMBATH 1HIII 3aX0JIU JIJIS 3aM00IraHHS HEHABMHCHOMY JIOTHKY JI0 CTPYMOBITHHX

HYaCTHH,

® BXiJ 32 OropoxXy a0o PO3KPHUTTS OOOJIOHKM MOBHUHHI OyTH MOXJIMBUMHU TUIBKH 3a
JIOTTIOMOT'OF0 CHEIIAIbHOTO KITF0Ya UM IHCTPYMEHTY.
Oropoxi BUKOHYIOTh cyliibHUME (B EY Hanpyroro no 1 kB) abo cituactumu (B EY
Hanpyroo 110 1 0inbl sk 1 kB).
Oropoxki 1 000JIOHKH PO3MIIIYIOTh Ha MEBHUX BIJCTAHSX BiJl CTPYMOBITHUX YACTHUH

3aJIeKHO Bia HanpyTH (3riaHo 3 [IVE).
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bap’ecpu ¢ EY

Bap’ep — ue yactuHa, sika 3armobira€ HEHaBMHUCHOMY MpPSIMOMY MOTHKY, ajleé He
NEePeNIKoHKaE HABMHCHOMY TIpSIMOMY JOTHKY. lle KOHCTpyKTMBHAa 4YacTHHa, sKa
neperopopkye BUIbHUN Tiaxig no EY. bap’epu moBuHHI 3axumiaTéd BiJ BHUIAIKOBOTO
JTOTHKY J0 CTpyMOBITHUX YacTHH B EY Hampyroro 10 1 kB abo HabmmxkeHHs Ha HEOe3meuny
BijicTanb B EY wHampyroro nonaa 1 kB. st 3HITTS Gap’epiB HE MOTPIOHO 3aCTOCOBYBATH
K104 200 IHCTPYMEHT, ajie iX MOTPIOHO 3aKPIIIIOBATH TaK, 1100 HEMOXKIIMBO OyJIO YCYHYTH

HeHaBMHUCHE. bap’epu moTpiOHO BUTOTOBIIATH 13 130JIALIMHOTO MaTepiay.

Po3miwenna cmpymogionux 4acmun no3a 30H010 00CAHCHOCH
3ona docaxcnocmi — 1€ 30Ha, JOCTYIIHA JIOTHKY 3 OYyJb-KOi TOYKH MOBEPXHI, JIe
3a3BUYail epeOyBaroTh JIFOJIU, IO MEXI, SIKY JIFOJMHA HE MOXKE JIOCATTH, IPOCTATAIOYN TOIY

PYKy 0€3 IHCTPYMEHTY YH SKUXOCh PUCTPOIB y OyAb-IKOMY HANPSIMKY .

Po3minienna cmpymogionux u4acmuH HA HEOOCANCHIN eucomi Hyu y
HeOOCMmYnHOMY Micyi

Ieit 3axim BimHOCUTHCS 110 ApoTiB IIJI umM mmH Ta OONajHAHHS HA MiJCTAHIIIAX.
Bucora po3MilieHHS JpOTIB 3aJIeXUTh BIJ HANpyrw JiHII Ta MICHEBOCTI, SKOK BOHA
npodsirae. Hanpukinaz, Bucora po3mimeHHs apotis I1JI nanpyroro no 110 kB BxitouHo B
HaCeJIeHIM MICIIeBOCTI IOBUHHA OYTH HE MEHIIIE 7 M HaJl MICIIEBICTIO (3EMJICIO).

Po3MimmeHHs CTpyMOBITHUX YaCTHH y HEIOCSDKHOMY Micii BimHOCSATHCSA g0 KJI um
apotiB y npumimienHi. KJI mpoknagaroTs y 3emiii B TpaHIIESX YU CIOPYAax Ha TIUOWHI
6impm gk 0,6 M. [IpoBoKy B pUMIIIEHHI MPOKIAAAIOTH MiJ] MIApOM IITyKaTypKu abo mina

1 J7TOrO10.

bnoxiexu 6e3nexu ¢ EY

bnokieku 6e3neku — 1€ TPUCTPOi, SIKI 3amobIralOTh ypPaXeHHIO JIIOJUHU
CJIEKTPUYHUM CTPYMOM Yy BUIAJAKY NMOMHJIKOBUX Jii. 3a MPUHIMIIOM Aii iX MOAUIAIOTH Ha
MEXaHIYHi, eJIeKTPOMAarHiTHI Ta eJIeKTPUYHI.

Mexaniyni y BUTTISAI 3aCKOYOK YU CTOIOPIB, SIKI (PIKCYIOTH MOBOPOTHY YacTHHY
MEXaHI3My Y BHUMKHEHOMY CTaHi; Ha MIiJCTaHIsIX 3acCTOCOBYIOTh OJIOK-3aMKH, 3a
JIOTIOMOTOI0  SIKUX OJIOKYIOTh PYXOMI YaCTHHM BHMMHKauya 4Yd poO3’€JHYyBaya; OJIOK-3aMKH
OJIHOTO TPUETHAHHS MTOBUHHI MaTH OJIMH CEKPET 1 OJIMH KJIIOY; HAIIPUKIIAJ, 11100 BUMKHYTH
po3’€qHyBay, Tpeba CoYaTKy BUMKHYTH BUMHUKad, BUMHITH KIIOY 13 3aMKa Ha BUMHKaul
(BuMHUKau MOXe OyTH BBIMKHEHUH, SAKIIO KJIIOY 3HAXOAUTHCA B MOT0 3aMKY) 1 JIMIIIE TMOTIM,
BCTaBUBIIIM KIIIOY Y 3aMOK P03’ €/IHyBaya, BAMKHYTH P03’ €IHyBaY.

Enexmpomaznimui 'y BUITSIII €JIEKTPOMArHiTHUX 3aMKIB — MalOTh KOTYIIKY 3

oCepisiM, TIPUBOJISTHCS B A1I0 MICHS MOJa4l ONEPaTUBHOI HANIPYTH HA BIAMOBIIHY PO3ETKY.
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Enexmpuuni — TOEIHYIOTh 3 MarHiTHUM TiyckaueM oOnaaHaHHsi. EY MokHa
BBIMKHYTH JIWIIIE, KO JIBepi oropoxki EY 3amkHeni. SIkmio aBepi oroposki BiIKPHUTI, TO
BBIMKHYTH EY HeMOXIuBO, OCKiIbKH OJI0KiBOUHMM KOHTAKT BK po3mukae K010 KUBIECHHS
koTymku KM marnitTHoro myckada. Slkmo EY Oyne BBIMKHEHa 1 B 1IeH 4ac BIAKPUTH JBEPI
oropoxi, To EY aBTOMaTW4HO BIAKIIOUUTHCS Yepe3 3HECTpyMieHHS KOTymku KM. V¥V
BUITQJIKy TTIOBTOPHOTO 3aKpUTTs ABepeit EY aBTromarnuHo He BBIMKHEThCs. Jlis 3amycky EY
y IIbOMY BUIAJKY CJI1J] 3HOBY HATUCHYTH KHOMKY «ITyck».

He pexkomennyerbes O0KyBaTH 3 JBEpUMa CUJIOBI KOHTAaKTH, TOMY L0 Y BHUIAIKY
BIIKPUTTS ABepei Harpyra 3 EY BUMKHeETbCS, a Mmicisi BUMAJKOBOTO iX 3aKpUBAHHS 3HOBY

ABTOMATHYHO 3 aBUTHCHI Ha EVY.

Opiecumauia ¢ EY

Metonu opieHTalii JalOTh IpaliBHUKAM 3MOTY OpIEHTYBAaTHCS IiJ] YaCc BUKOHAHHS
poOIT 1 3acTepiraroTh iX BiJl HEMPABUIBHUX JiH.

MeTtonu opieHTaIlii:

e MapKyeanna yacmuHn en1eKmpooodia0HanHa — TIPU3HAYEHO I PO3IMi3HABAHHS
HAJIEKHOCTI 1 MPU3HAYCHHA 00JIaHaHHA. BUKOHY€EThCS 32 JOMOMOTOI0 YMOBHHX MTO3HAYOK:
JTITEpO-3MICTOBHUX Ta MUGPOBUX (HAMpuKIan, BuMmuKad — B 1 HOMep). LI mo3HaveHHs
HaHOCATH Ha Koprmycu EY 1 BOHM NOBHMHHI BIJINOBIAAaTH MO3HAYEHHSM Ha CXeMax
CHOJy4YeHb. YCl €JIeMEHTH OJHOTO MPHETHAHHA MOBUHHI MaTH OJHE U(POBE MO3HAYCHHS,
a amapaTty ABOX TMO€IHAHb — IMOABIHHUN HOMED.

e 3nax de3nexu "Obepexno! Enekrpuuna nanpyra” (puc. 12.1) — ¢poH — KOBTHIA
a00 KOJbOpy 1HTEp €py, CTOPOHH 1 CTpija — 4epBOHIi (4opHi). HaHOCATH 00 MPUKPITUTIOIOTH

Ha koprycax EY, Ha aBepsx BXoay B eneKkTpuuHi npuMinieHHs ta ornopax [1J1.

Puc. 12.1. 3nak 6e3nexu "O0epexno! Enexkrpuuna Hamnpyra”

e Bionosione pozmauwiyeanns i 3a0apeieHHs CMPYMOBIOHUX YACHUH:

— JIJIs 3MIHHOTO cTpyMmy: (ha3a L1 — BepxHs, jiBa, HAMOUIBII BiAganeHa, 3a0apBiICHHS
xoBTe; daza L2 — cepenns, 3abapBieHHs 3eneHe; ¢aza L3 — HKHs, mpaBa, 3a0apBlIeHHS
YepBOHE; HeWTpanb N — 130Jp0BaHa — 3a0apBieHHSI OJIAKUTHE; 3a3eMJICHa — MO3/0BXKHI
CMYTH OBTOTO 1 3€JIEHOTO KOJIbOPY;

— I TIOCTIHHOTO CTPyMy: TMO3UTHBHUM Tomroc L+, HIkHIHM, OMVKHINA, MpaBHid,
3a0apBJIeHHsS YepBOHE; HETaTUBHUI montoc L—, cepenHiii, 3a0apBieHHs CUHE;, HEUTpaib M
— BEpXHS, JIiBa, JalIbHA, 3a0apBIeHHS OJaKUTHE.

o C(simnosa cuznanizayia — BKazye Ha BBIMKHEHHMI 4M BUMKHeHUU ctaH EVY 3a

JOIIOMOTI'OI0 CUTHAJIbHUX JIaMII.
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12.2. 3axoam 3axMcTy B pa3i HEMPSAMOIo J0THKY B €J1eKTPOYCTaAHOBKAX

3axucm y pa3i HenpAMO020 0OMUKY — 3aXUCT, KWK 3amo0irae ypaXeHHIO JIFOJUHU
EJIEKTPUYHUM CTPYMOM Y Pa3l OIMHUYHOTO MMOIIKO>KEHHS.

JUia 3ano0iraHHs ypakeHHS CTPyMOM Y pasl YIIKOKEHHs 130suii moTpiOHO
3aCTOCOBYBATH OKpeMO a00 B MO€HAHHI TaKl 3aCO0M 3aXHUCTY B pa3i HEMPSIMOTO JTOTHUKY:

® 3aXHCHE 3a3€MJICHHS,

® aBTOMAaTHMYHE BUMHUKAHHS KUBJICHHS;

® 3aXHCHI 3pIBHIOBaHHS (BUPIBHIOBaHHS) MOTEHI[1ATIB;

® 3axucHe (eJIeKTpUYHE) BIAIITIEHHS (EIEKTPUYHUI MO K1T);

e i30JIIOBAJIbHI (HEMPOBIIHI) TPUMIIICHHS, 30HU, MaiiTaHINKH,

® CHUCTEMH HaJHMU3bKOI (MaJoi) HANpyTIH;

e oOnagHaHHs Kiacy Il aGo 3 piBHOLIIHHOIO 130JISIIETO.

3axucm y pa3zi nenpamozo O0omuky CiiJi BUKOHYBaTH B YCIX BHIaJIKaX, SIKIIO
HoMmiHanbHa Hanpyra EY nepepuinye 50 B 3miaHoro 1 120 B mocTifiHOTO CTpyMYy.

VY npuminieHHsAx 3 MABUIICHOK HEOE3MeKor, 0COOIUBO HEOE3MEUHNX Ta 30BHIITHIX
YCTAaHOBKaX BHMKOHAHHS TaKOrO0 3aXUCTy MOXE 3HAJOOUTHCHh 3a HIKYMX Hampyr,
Hanpukiaa: 25 B 3minHoro ta 60 B mocriitHOoro crpymiB a6o 12 B 3minnoro 1 30 B
MOCTIMHOTO CTPYMy — 3a HasBHOCTI BUMOT BigmoBiaHux po3auniB IIYE Ta iHmmx
HOPMAaTHUBHUX JOKYMEHTIB.

3axucHe 3a3eMJIeHHS, SK OCHOBHHI 3aXiJl 3aXHCTy B pa3i HeMpsMoro A0TUKY B EY,

po3rasaHyTO y 1. 12.3.

3axucne aemomamuune GUMUKAHHA

3axucne aemomamuune eumuxanna oncuenenna (3ABXK) — ue aBromarHuHe
PO3MUKaHHS OJHOTO a00 KIJBKOX JIIHIMHUX MPOBIJIHUKIB 1, Y pa3i noTpeOu, HeUTpaabHOTO
MPOBITHUKA, IKE BUKOHYETHCS 33T €ICKTPOOE3IEeKH.

s ybesnedyenns excruryatanii EY 3ABXK mae BUKOHyBaTH 3aXUCT y HACTYIHUX
BUIAJKAX:

® DIyXHUX YM HETIOBHHUX 3aMUKaHb Ha 3eMITI0 a00 kopiryc EY;

e 3 sBJICHHS HEOE3MEUHUX CTPYMiB BUTOKY;

® Tepexojy HamNpyTH 3 BUIIOTO OOKY Ha HIDKUYHIL.

Cxema 3ABX mnoegnyerscs 31 cxemoro warHiTHOro mnyckada EVY. Kopmyc
3axuilyBaHoi EY 3azemutoeTses uepes KoTyuiKy pene 3axucty K3 npuctporo 3ABXK. fAxuro
e pesie HanpyTu (KOTYyIIKa Ma€e BEJMKUHN OIip), TO cxema OyJie pearyBaTH Ha Hampyry Ha
KOpITyCi, a SIKIIO pejie cTpyMy (KOTYIIKa Ma€ MaJMid Omip), TO HAa CTPYM 3aMHMKaHHS Ha

3CMIJIIO.
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ITepeBaroro cxemu € ii mpoctota. L{t0o cxemy 3ABXK mokHa 3acTOCOBYBAaTH MJis
nepecyBHux EY Ta EVY Ha rpyHTax 3 BEJIMKMM NHUTOMHUM OIIOPOM, J€ HEMOMKIMBO YH
HEJOUIJILHO BUKOHYBAaTH 3aXMCHHMI 3a3eMJIIOBay 3 HEBEIIMKUM OMOPOM 3TiHO HOpM. s
11€i CXeMH JOCTaTHHO MaTH 3a3eMJIIOBayd 3 OMOPOM CTpyMy 3amuKaHHs Onm3bko 100 Owm.
Tobto s cxema 3ABX BukoHyeThcs Ha nomoBHeHHs 10 33. HemomikoM cxemu € Te, 110
BOHAa HE Ji€ y BUNAAKy OOpuBY Kosia Bif kopmycy EY no 3azemnenss. Y 1boMy cTaHi
KOHTAKT peJie 3aXMCHOI0 BUMUKaHHS He Oy/ie pO3MUKATHCh 1 3a aBapiitHoro crany EY. Jlns
BUSBIIEHHS 00pUBY B Ko BiJ Koprycy EY 1o 3a3emienHs nependaueHa KHOMKA KOHTPOIIIO
KK (pyuHuii KOHTpOJb CHpaBHOCTI cxemu). HaTHCHEHHs 111€1 KHONKHM 3yMOBIIO€ T0JIaqy
¢da3zHoi Hampyru (MOBHICTIO ab0 YacTKOBO — Yepe3 AiIbHUK) Ha kopryc EY. fxmo cxema

3ABX cnpaBHa, To xuBiieHHA Biag EY BuMuKaerbcs.

3axucHe 3pieHI06aHHA (BUPIGHIOGAHH) NOMEHYIAIE

3axucne 3pienioeanna nomenyianie — 1€ JOCATHEHHS PIBHOCTI MOTEHIIIATIB
MPOBITHUX YACTUH NUIIXOM €IEKTPUYHOTO 3’ €THAHHS X MIX CO0OI0.

3axucne eupisnioéanna nomenyianie — 1 3HWKEHHS HANpPYrd JOTHUKY 1 (a00)
KPOKY YKIQJIEHHSM Yy 3eMJII0 YM B MIUIOTy a00 Ha X TNOBEpXHI MPOBITHUX YaCTHH,
MPHUETHAHNUX JI0 3a3€MJICHOTO MPUCTPOIO a00 CHEIiaIbHUM MOKPUTTSM 3€MJI1 Ud iJIOTH.

[Ilomo Oe3mexku Ii 3ax0AM HAWYaCTIIIE 3aCTOCOBYIOTH CIIONIYYEHHSM OMOPHOI
MOBEPXHi HIT JIOJUHM 13 CTPYMOBITHOIO YU CTPYMONPOBIAHOIO YaCTUHOIO OOJaHAHHS, J10
AKUX JIIOAMHA TOPKAEThCS TMiJ 4yac BUKOHAHHA poOiT B EY, a Takok y KOHCTpYKIIisX

KOHTYPHHUX 3aXUCHUX 3a3EMJICHb.

Cucmemu naonu3zvkoi (manoi) nanpyzu

Ili cuctemMu MOXKHaA 3aCTOCOBYBATH JUIsl 3aXUCTy B ypaXE€HHS EIEKTPUYHUM
CTPYMOM Y pa3si HEMmpsIMOTro JOTUKY 1y pa3i mpsimoro aotuky B EY nampyroro mo 1 kB y
MPUMILIEHHSX 3 MABUIIICHOIO HEOE3MEeKO0 Ta 0COOIMBO HEOC3MEUHUX.

Haonuszvka (mana) nanpyza — 11e Hampyra MDK OyJIb-IKMUMH TIPOBITHHUKaMHU abo
OyIb-IKUM TIPOBITHUKOM 1 3eMiieto, sika He mepeBuinye 50 B 3minHOro ctpymy i 120 B
MOCTIMHOTO CTPYMY.

Hannusbka Hanpyra yOesneuye MpaiiBHUKIB Bl YPaKCHHs €JICKTPUYHUM CTPYMOM
3aBJSIKY TAKUM JIBOM TOJIOKEHHSM:

e y pa3l HaAHU3BKOI HAmpyru uepe3 OyIab-akui omip (y T.4. 1 TUIO JIFOJWHH)
=U, /R.

;

MPOTIKaTUME BIAMOBIAHO 1 CTPYM HAJAHU3BKOI CHUIIH 1,

e oOmp TiNAa JIOAWHU OOEPHEHO MPOMOPILIAHO 3aNeKUTh BiJ HANPYTd HA Tid

JIFOVNHU R,—f (Uﬂj; TOOTO, SIKIIO HANpyra HagHU3bKAa, TO OMIp Tila JOAUHU Oyne
gabararo Ooureiie 1 kKOwm.

3aCTOCOBYIOTh TPU CUCTEMU HAJHU3bKOI HAIIPYTH:
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1 — cucrema BHHH - ne cucrema Oe3nmedHoi HaAHM3BKOI HANpyrH, B SKii
CTPYMOBIJTHI YaCTUHU €JIEKTPUYHO BIIIIJICH] B/l 1HIIMX K17 BUIOT HAMIPYTH 32 JOTIOMOTOIO
3aXMCHOTO €JIEKTPUYHOTO MOLTY KiJl;

2 — cucrema 3HHH — ne cucrema 3axrucHO1 HaIHU3bKOI HAIIPYTH, sIKA IPEICTaBIIsE
coboto cucremy bBHHH y pa3i 3a3emnenns ii kona;

3 — cucrema ®HHH — ne cucrema ¢pyHKIIOHAIBHOT HAJIHU3bKO1 HAPYTH, B SIKIH 3a
yMOBaMH €KCIUTyaTauii I KUBJICHHS €JIEKTPONpHUiIMauiB BUKOPUCTOBYETHCS HAJAHHU3bKA
Hampyra, ajie B [IbOMY BHUIIaJIKy HE MOXYyTh OyTu BukoHaHi ymoH 1mono bBHHH 1 3HHH
a00 B iX 3aCTOCYBaHHI HEMae NOTPEOH, a I 3aXUCTY BiJ] YPaKEHHSI €JIEKTPUYHUM CTPYMOM
y KOJ1 HaJHU3bKOI HAlpyrd BUKOPHUCTOBYIOTh JOJIATKOBI 3aXMCHI 3axoiu (Ooropoxi abo
130JI4111F0, SIKa BIJIMOBIJA€ 130JIAM11 TMEPBUHHOTO KOJIa, Ta AaBTOMAaTUYHE BHUMHKAHHS
YKUBIICHHS).

Jnst oTpuMaHHS HaJHU3bKOI HANpPYTHW 3aCTOCOBYIOTH Pi3HI JpKepesa: rajabBaHIYHI
€JIEMEHTH, aKyMYJIATOpH, IEepeTBOpIOBAYl, aje HaiuacTilie 3acTOCOBYIOTh O€3IMeuHi

PO3A1IOBI TpaHC(HOPMATOPH.

Oonaonannsn knacy Il
Jo xmacy Il BimHOCSTH eleKTpUdYHI BHpPOOHW, MIO MAalOTh MOABIHY a00 MOCHIIEHY
130JIS11110 1 HE MalOTh €JIEMCHTIB JJI 3a3¢MJICHHS. Y MOBHE ITO3HAYCHHS, SIKC HAHOCSATH Ha

KOPITyC eNEeKTPOTEXHIYHOTO BUPOOY, MpecTaBieHe Ha puc. 12.2.

Puc. 12.2. YMOBHe MO3HAYEHHS €IEKTPUUHOTO BUpOOy kinacy 11
3axuct 3a0e3Mevy€eThCsi HEMOMXKIIUBICTIO TOTUKY JIIOJUHU JI0 €JI€MEHTIB 00JiaJHAaHHS,

sIKe Ma€ HeOe3MEeUHY HaIpyTYy.

12.3. 3axucHe 3a3eMJICHHSI B €J1eKTPOYCTAHOBKAX

3azemnenna — 1e BUKOHAHHS €JEKTPUYHOTO 3’€THAHHS MK BH3HAYCHOIO TOYKOIO
CHUCTEMHM, YCTAHOBKH YK OOJIAIHAHHS 1 JIOKATHHOIO 3€MJICHO.

3azemienHs B EY moxe OyTu: 3axucHum (33) 1 pyHKUIOHATBHUM (pobounm, D3).

3axucne 3azemnenna — 1e 3a3eMJICHHSI TOYKA a00 TOYOK CHCTEMH, YCTAaHOBKH abo
obnmagHaHHS 3 METO 3a0e3leueHHs elekTpoOesneku. Haifuacrime — 1me 3a3eMIIeHHS
kopnyciB EY.

Tun cucmemu 3azemnennHa — 1ie¢ TOKa3HMK, SIKUH XapaKTepu3ye BiaIITyBaHHS

HelTpansHOro TpoBigHMKa (N) abo mpoBigHuKa cepeaHboi Touku (M) 1 3’eqHaHHA 3
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3emiieto cTpyMoBiaHuX YacTuH JDK Ta BigkpuTux mposimHux yactuH B EY nampyroro g0 1
KkB.

3axucna 0ia 3axXuUCHUX 3a3emM1eHb

3axucna 0ia 3axucHux 3azemaeHb TOJSTaE B 3aXUCTI BIJ HANpPyrd JOTHUKY 10
CTPYMOBIJJHUX YacTHH, TOOTO HAampyru Ha MetajeBux kopmycax EY BigHOcHO 3emui y
BUITA/IKY MOIIKOJKEHHS 130JISI1111.

3axucHe 3a3eMJIeHHS € e()eKTUBHUM 3aCO00M 3aXMCTy 3 HaNpyroro 1o 1 nonan 1 kB.
Moro 3axucHa (YHKIIS B Mepexax 3 i30JbOBAHOK HEHTPauIl0 MOJATA€ B 3MEHIICHHI
Harpyru JoTuKy (kopnyc EY — «3emiis») 3a paxyHOK 3MEHILIEHHS OIOpPY 3aXHCHOIO
3azemiieHHs. 3axucHa Ais 33 B EM 13 3a3eMJI€HOI0 HEUTPAILIIO MOJISATa€E B 3aXUCTI YACOM —
CKOPOYEHHI TPUBAJIOCTI ICHYBaHHSI HAIIPYTH Ha KOPITYCl 32 paxXyHOK BIJKIIFOUEHHS HANPYTU
YKUBJICHHS IPUCTPOEM MAKCUMAJIbHOT'O CTPYMOBOTO 3aXHCTY .

3axucna 0in 33 y mepexcax i3 3azemnenoro neumpannto /IK. (puc.12.3). Y ubomy
BUMNAJIKY CHJIA CTPyMy, IO TMPOTIKA€ 4Yepe3 JIOAMHY, TAKOX 3aJ€KUTh BiJl HANPYTH Ha
Kopiryci momko xenoi EY BigHOCHO 3emiti

Ly, =Ug/ Ry =1,R, IRy,

(12.1)

Cuna cTpyMy 3aMHUKaHHS Ha 3€MJIIO 3aJIe)KUTh BiJ OMOPIB 3aXHCHOTO (Rs) 1

. R
¢ynkuionansHoro (- ) 3a3emieHs

I3 =Uqy /(R; + Ry). (12.2)
R

3MEHIICHHSM BEJIMYMHHU '3 MOKHA B HE3HAYHIN Mipi 3MEHIIUTH HAIIPyTy Ha KOpITyci

R

BITHOCHO 3€MJIi, aje 3MEHIIEHHS ‘s 3yMOBUTh CYTTEBE 30UIBIICHHS CHIU CTPyMY
3aMHKaHHA Ha 3eMunto. Hampyra Ha Kopmyci IpakTUYHO HE 3MEHIITUTHCS.

SIKII0 cuia CTpyMy JyKe BelMKa 1 TaKuil CTPYM € CTPYMOM OJJHO(a3HOT0 KOPOTKOTO
3amukanHa (K3), To crnpainboByIOTH HPUCTPOI MAKCHUMAJIBHOIO CTPYMOBOIO 3aXHCTy 1

CEJICKTUBHO BIAKIIOYAOThH MOMKOKeHY EVY.

L1
L2
L3

'/_

|—< b

iz 47 iiiiiiidda
R R

———.

—————— p—

¢ 3
Puc.12.3. Cxema 3aXHUCHOTO 3a3eMJICHHS Y Mepexi 13 3a3emieHoro HeiTpamto JK
Takum ymHOM, 3axucHa aig 33 B EY nampyroro Oinbm sik 1 kB i3 3a3emienoro

HEUTPaJLTIO MOJISATa€ B IEPETBOPEHHI 3aMUKAaHHA Ha Kopiryc B ogHodazue K3 1 BigkiroueHH1
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YKUBJICHHS B1J] MOLIKO’KEHO1 YCTAaHOBKH, B pe3yJbTaTl UOT0 3HUKA€E Harpyra Ha kopiyci EY
BITHOCHO 3€MJI1.

Cnonyuennss EY 3 okpemum 3azemmoBauemM B EM mnHampyroro g0 1 kB 3
rryxo3azemiieHoro Heutpammio JDK He € edextuBHHM 3axomom 3axucty. Tomy B EM
Harpyroro 10 1 kB 3 riyxo3zazemnenorw uedTpawmo JXK 3acrocoBytors 33 y BUTIIAII

criostyueHHs kopiryciB EY 3 HeliTpanpHUM mpoBigHUKOM Mepexi — tumy TN (puc. 12.4).

B NN L1
—Y YL L2
»—Ef‘ﬂ" ____________ '____': L3

___________ } : PEN
MK |
N S I, i |
VA SIS I
D3

Puc.12.4. Cxema 3aXxuCHOTO 3a3€MJICHHS B MEPEXKI1 3 IIyX03a3eMJICHOK HEUTPaJIIIo
JIK nanpyroto 1o 1 kB (miacucrema TN-C)

Take cnonyuyenus kopmyciB EY 3 HeWTpanbHuMm mpoBigHukoM EM 3MiHIOE TUISIX
CTPyMy 3aMHMKaHHS Ha Kopmyc. Y I[IbOMY BHIaAKy CTpyM IMoTede 1o ¢a3zHOMy 1
HEUTpaJIbHOMY TMpOBIAHMKAX 1 0oOMOTHI TpaHchopmaropa. Omip IBOro Kojla CTPyMy
ckinanae necsati yactku Oma. Cuma ctpymy Oyzae Benmka, 1 1eil ctpym Oyae cTpymMoM
KOPOTKOTO 3aMHUKaHHS, BiJ SKOTO CIPamboOBY€E MPHUCTPii MaKCHMalbHOTO CTPYMOBOTO
3aXUCTY 1 CETIEKTUBHO BigKII04Yae nomkomkeny EY un nimstaxy EM.

Taxum unHOM, 5Kk 1 B EM Hampyroto g0 1 kB 3 rmyxo3a3emMiieHO0 HEUTpayuIio, Tak 1y
Mepexkax Hampyroro Oiumpmn sk 1 kB 13 3a3emiieHOI0 HEHTpaTio, MPUHIMI 3axXUCTy 33
nigcuctemu TN rmossirae y BiIKIIFOUCHHI MOMIKOKeHOT EY.

BucHoBku:

e 33y pO3rIsHYTUX KOHCTPYKTUBHHUX BapiaHTax € €(PEKTHBHUM 3aX0/I0OM 3aXHCTY B
EM 13 3a3emnenoro Heirpao JOK Hanpyroro 1o 1 6inbm sk 1 kB;

e 3axucHa fmis 33 B EM i3 3a3eMJeHOI0 HEUTpaLIIO MOJSATAE B 3aXUCTI YACOM —
CKOpOYEHH1 TPUBAJIOCTI ICHYBaHHs Hanpyru kopryc EY — 3emist 3a paxyHOK BIJKITIOUEHHS
HANPYTH KUBJIEHHS IPUCTPOEM MAKCUMAIBHOT'O CTPYMOBOTO 3aXHCTY.

Jnst 3MEHIIEHHS Hampyrd Ha 3a3eMIIIOBAILHOMY TMPOBITHUKY, 1 BIJMOBIIHO, HA
koprycax EVY 3a wac mporikanHas ctpyMmy K3, BUKOHYIOTH TOBTOpHE 3a3€MJICHHS 3aXUCHOTO
MIPOBITHUKA.

Iloemopne 3a3emnennsa — 1€ 3a3eMJICHHS, K BUKOHYETHCS Ha JIESAKiM BIJCTaHI BiJ
®3 JI)K 3 meror miaBuiieHHs Oe3neku ekcruryaranii EY. BoHo mae 3Mory Ttpoxu

3MEHIIUTH HeOe3MeKy 1 B aBapiiiHOMY CTaH1 Mepexi 13 3a3eMieHHsIM cucteMu TN.
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3azemnenna 6UHOCHI i KOHMYPHI

3a B3a€EMHMM pO3TAlllyBaHHSM 3a3eMJIIOBaya 1 3a3eMJIIOBAHOTO O00JIaHAHHS
3a3eMJICHHSI TIOIJISIFOTh HA BUHOCHI 1 KOHTYPHI.

3azemiifoBaul BHHOCHUX 3a3€MJICHb PO3MINIYIOTh Ha JeAKId BIJICTaHI BiA
3a3eMJIIOBAJILHOTO OOJIaIHAHHS YacTO y 30HI HYJIhOBOTO TMOTEHIIANY. 3a3emIIroBayi
KOHTYPHUX 3a3€MJICHb PO3MIIIYIOTh MOPS] 13 3a3eMJIIOBAaHUM OOJagHAHHAM a0o Imij
TEPUTOPIEIO MalilaHUKKa, Ha IKOMY PO3TalllOBaHO 11e 00JaAHAHHSL.

Po3zznanemo cxemy i 3axucHy 0it0 6uHocHo020 3a3zemienna (puc. 2.26). SIk BUIHO 3

pHUCYHKa, Hampyra J0TUKY MPUOIN3HO JOPIBHIOE HAIpy3i Ha Kopiyci EY

ULZOTz xorrr =133+ Ry (12.3)
YMoBa 0e3neku 11 BAHOCHHUX 3a3€MJICHb 3aIlUIIEThCS Y BUTTISIL:
U,qu:-'r = U[{Dpﬂ = ‘I33R3 = U,q-:u'r.,q-:un_ (]24)

TakuM YMHOM, BUHOCHI 3a3eMJICHHS € €(QEeKTUBHHUM 3ax0jJ0M 3axucty mig EY 3
HEBEJIMKUMH CTPyMaMH 3aMUKaHHS Ha 3eMJII0, 1 MOXKYTh BUKOHYBATHCh JUisi EY Hampyroro
1o 1 kB 1 6unbm sik 1 kB y Meperkax 3 130JIb0BaHOIO Y KOMITIeHCOBaHOW HerTpamio JK. V
pasi 3acTocyBaHHA 3a3zemjieHHS Juisi EY 3 BenmukuMM CTpyMaMu 3aMHKaHHS Ha 3€MITIO
BUHOCHE 3a3€MJICHHS HE MOXe OYyTH PEKOMEHJOBaHO, OCKUIBKM BOHO HE 3a0e3MeuuThb

I[OHyCTI/IMO'l. HAIIPpyTH Ha KOPITyCax 3a3CMJIIOBAHUX YCTAaHOBOK.

133

133
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Puc. 12.5. Cxema BUHOCHOTO 3a3eMJICHHS (a) 1 PO3MOJI MOTEHLIATIB Y BUIAJKY
3aMuKaHb Ha Kopiyc EY (0)

Po3zznanemo cxemy i 3axucHy O0it0 KonmypHozo 3azemnenns (puc. 12.6). Maemo
TEPUTOPII0 MaWJaH4MKa, MiJ SKUM pO3MILIEHO 3a3eMJIIoBau (BEPTHKAJIbHI EJIEKTPOIH,
CIIOJTyY€HI TOPU3OHTAIBHUM eJieKTpojoM). Ha maiinanuuky posmimena EY, kopnyc sikoi
3a3eMJieHO (TpuegHaHO 70 3a3emMitoBava). B EY BUHMKIO 3aMHKaHHS Ha KOPITyC 4depes
MOIIKOKEHHS 130511111, Hac 1ikaBuTh KapTHHA PO3MOAUTY MOTEHIIIANIB Ha MOBEPXHI 3eMITi
BiJI CTIKAHHS CTPYyMY 3aMUKaHHS Ha 3eMJIIO Yepe3 3a3eMJITIoBay.

Ak BUmHO 3 puc. 12.6, KOHTypHE 3a3€MJICHHS Ja€ 3MOT'y OTpUMAaTH MaWJaHYUK y

MeKax TUIONI 3a3eMJIF0Baya 3 MIJBUINECHUM IMOTEHIAJIOM BIJIHOCHO MPUJIETIIOI TEPUTOPIi.

183



Hampyru HempsiMoro AOTUKYy Ha TepuUTOpii MaiigaHumka HeBenuki. [loza Teputopiero

MalJlaH4MKa Mpo HAMpYyTy AOTUKY HE MOXke OyTH MOBH, 60 TaM HeMae EY.

Ul<p2 Uy Ux=0 U
\—/v S —
| L
U |
Uept! 1] Ut
/ I—,’

,/I

R .--""""’ \ﬁ‘-;. _,.—B"—/ \B\": —_B’"—"X - K:;;.:; JIm \E'}f;; = 2h \"‘\_. \“\.. \"‘\..
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Puc. 12.6. KouTypHe 3a3eMJICHHS: KOHCTPYKIIisl, pO3IMOJALT MOTEHINalliB, HANPYTH

HENPSMOTO JIOTHKY 1 KPOKY
KontypHe 3azemniennst motpiOHo 3actocoByBatu uisi EY 3 Benmukumu crpymamu
3aMHUKaHHS Ha 3eminto, T00To B EY Hanpyroto Oinein sik 1 kB 3 riayxo3azemiieHoro abo

e(heKTUBHO 3a3eMiieHOr0 HeTpamto K.

12.4. Eaexkrtpo3axucHi 3acoou (E33)

E33 — e 3aci0, npu3HaueHu I 3a0e3neueHHs enekTpodesneku. E33 moainsorh
Ha 130JI0BaJIbHI Ta CIELialbHi A1 BUKOHaHHA poOiT mia Hanpyroio (BPIIH). [3omoBanbhi
E33 nmoaiisitoTh Ha OCHOBHI Ta JOJATKOBI.

Ocnognuni E33 — enekTpoi3oiioBalbHUM 3aci0, 130711 SIKOTO TPHUBAIMM dac
BUTpUMY€E poOouy Hampyry EVY i skuii no3Bosisie mpaitoBaTi Ha CTPyMOBIAHMX YacTHHAX,
110 nepeOyBaroTh i Hanpyroto (Tadum. 12.1).

Jlooamxkoeuit E33 — enekTpoi30iboBaHuM 3aci0, SSKU caM 1o co01 He MOXKE 3a JIaHO1
Hampyryd 3a0e3MeYUTH 3aXHCT Bil YpPaKEHHS EICKTPUYHHM CTPYMOM; BiH JIOTIOBHIOE
ocHoBHMi E33, a Takox MOKe 3aXuIIaTH BiJ HAPYT HEMPSIMOTO JOTUKY 1 KpOKy (Tabi. 12.
2).
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Tabnuysa 12.1

OcHoeHi eieKmpo3axucHi 3acoou

o 1 kB BKJII0OYHO

Ilonan 1 xB

[301r0BaNTBHI IITAHTH
[30m0BaNBHI KTl
EnexrpoBumiproBanbHi KiTimIi

ITokax4ynku Hanpyru

[30/1r0BAJIBLHI IIITAHTHA

[30r0BaNIBbH1 KT

EnextpoBuMiproBaIbHi KL

[Tokax4unky HaIIpyTH

JlienekTpuuHi pyKaBUIKU [Ipuctpoi aist cTBOpeHHSI O€3MEYHUX YMOB TIpaIli ImiJl 9ac

[HCTpYyMEHT 3 130/TF0BaIbHUM

NPOBEACHHS BUIIPOOYBaHb 1 BUMiproBaHb B EY

IIOKPUTTAM (MOKaXYMKH HAPYTH 17151 (ha3yBaHHS, MOKAKINKA

ITOIIKOKCHHS Ka0OeiB Ta iH.)

Tabnuys 12. 2

looamkoei enekmpo3zaxucHhi 3acoou

Jlo 1 kB BKJI0OYHO

ITonan 1 xB

JienextpuuHe B3yTTS
JlieneKkTpruyHI KWIMMHU
[30smr0BaIIBHI MIACTABKU
[301110BaNTBHI HAKITAIKH
[3010BaNTbHI KOBIIAKU

CurnanizaTopu Hanpyru
3axuCcH1 OrOpoIKEHHS (IITUTH,
ITUPMHU)
[lepenocHi 3a3eMIIeHHS
[Tnakatu Oe3neku

[H111 3ac00M 3axucCTy

3axuCHI OTOPOHKEHHS (LIIUTH, LIUPMH )

JlienekTpuyHi pyKaBUUKH
JlienexTpuyHe B3yTTS
JlieneKkTpuyHI KWINMHU

[30ITr0BaIBHI ITIACTABKH
[30J10BaIbHI HAKJIAIKU
[30110BaIbHI KOBITAKH
[[ITanru aj1s mepeHeceHH s 1
BUMIPIOBaHHS MTOTEHITIATY

CurnanizaTopu Hanpyru

[TepeHocHi 3a3eMIIeHHS
IInakatu Oe3neku

[H111 3aco0m 3axucTy

12.5. Opranizanis 6e3ne4Hoi ekcruryaTamii 1il0UYMX eJIEKTPOYCTAHOBOK

Enexmpoycmanoexa 0itoua — eneKTpOyCTaHOBKA a0o0 ii JUIBHUI, sIKI IEpeOyBarOTh

M1 Hanpyroro abo Ha sIKi Harpyra Moke OyTH MmoJaHa BMUKaHHAM KOMYTallliHUX anaparis,

a Takox I1J1, mo po3mieHa y 30H1 Aii HaBeIeHOi HanpyTu a00 Mae nepeTuH 3 airodoro [1J1.

Op:zanizayia 6e3neunoi excnayamauii EY exnrouac:

e 100ip Ta HaBYaHHS MPAIIBHUKIB JJI eKcrutyararii EVY;

e JIOTPUMaHHS OpPTraHi3alliitHUX 3aX0/11B O€3IEKH;




e BHKOHAHHS TEXHIYHHUX 3aXO0J1B O€3MEKH;
e BumnpoOyBaHHs Aitounx EVY;

® HaJaHHS NEPIIOi JOMOMOTH MOTEPIIINM BiJl HEIIACHUX BUIAJIKIB.

3aKJII0YeHHA

OOrpynToBannii BHOIp 3axOAiB 1 3ac00iB 3aXUCTy MpPALIBHHUKIB BiJl ypaKCHHS
CIeKTPUYHUM  CTPYMOM JUIsl  BIAMOBIHUX YMOB  eKCIUIyaramii, Hampyr, 1o
BUKOPUCTOBYIOTHCS, @ TAKOX BHJIIB 00JIQIHAHHSI, JAIOTh MOXJIUBICTH, SIK MIHIMYM, CYTTEBO
3HM3UTH BIPOTIIHICTh BAXKKHUX 1 CMEPTEIbHUX HACIHIAKIB, a MPH HAMOJETIUBOI PoOOTI y
[bOMY HAaIpPSIMKY JOBECTH MPOQECiiiHI pU3UKHU EIEKTPUUYHOTO XapaKTepy 10 MPUHHATUX.

Biamosiai Ha 3ammuTaHHA.

3aBaanns aaa CPC:

BuBunTty Martepian iexiiii, BIATOBIAHI PO3ALTH pEKOMEHIOBAHOT JIITEPATyPH.

PexomennoBaHna Jiteparypa:

1. Oxopona mpaui Ta UMBUIBHMM 3axuct: [ligpydHMK A CTyH., SKI HaBYArOThCSA 3a
CHEIlabHOCTAMM Tally3edl 3HaHb «ABTOMaTu3alis Ta npuianodyayBanus» / O. T.
JleBuenko, O. I. [Tonykapos, B. B. 3anapuuii, }O. O. ITonykapos, O. B. 3emisiHChKa 3a peq.
O. T'. Jlepuenka. — Kuis: KIII im. Irops Cikopcekoro, 2018. — 417 c.

2. OcHoBu oxoponu mpaui [Enektponne Buaanns]: migpyunuk / K. H. Tkauyk, B. B.
Zanapuuii, 1. B. 3epkanos, O. L. [Tonykapos [ta iH]; HTYY «KIII im. Irops CikopcbKoroy.
— EnexrponHni TexctoBi aanHi (1 ¢aitn: 7,4 Mo6aiit). — Kuis: OcHoBa, 2015. — 456 c. — Ha3pa
3 ekpaHa. — [loctym: http://ela.kpi.ua/handle/123456789/18512

186



JIEKIISA 13. Moxke:kna Oe3nmexa Ha MiANPUEMCTBI

Mera: 03HAHlOMUTHUCH 3 AITOPUTMOM OLIHKH 1 3a0€3MeYeHHs MOXKEKHOI Oe3MeKu
orna

HaBuajbHi NUTAHHS | PO3PAXYHOK 4Yacy:

BCTYIT et e ettt e e ettt e e s ettt e e e s s aaaeeeas 5 xB.
13.1 OCHOBHU TEOPIT MPOIIECY TOPTHH . . eevenveeeteeteeeenneenteeneeaneenneenneenneenenn, 15 xB.

13.2. JIxxepena, nuisixu i 3aco0u 3a0€3MEUCHHSI MOXKEKHOT OC3MEeKH

00’ €EKTIB TOCTIOTMAPEOBAHHS . . ... v tuvteeteenteeneenneenneenaeeneeaneeaneeneanneeneaneenneenans 55 xB.

13.3. Opranizartis noxkexxHoi 6e3nexu Ha O] ..., 10 xB.

SAKITHOUEHHST «...vveeueteeniteentteetteentte ettt ettt ettt ebteesaeeesateesbeeeabteesaeeebte e bteesabeesbaeenmeeenneeenneean 5 XB.
Beryn

[To>kexka — 1€ HEKOHTPOJIBOBAHE TOPIHHS T03a CIEMiaJIbHUM BOTHHIIEM, IO

PO3IMOBCIOHKYETHCS Y Yacl 1 TpoCTopi.

[loxxexxHa Oe3neka 00’e€kTa — cTaH 00’€KTa, 3a SKOrO 3 PpEriiaMeHTOBAHOKO
IMOBIPHICTIO BHKJIIOYAETHCS MOJKJIWBICTh BUHMKHEHHS 1 PO3BUTKY IMOXEX1 Ta BIUIUBY Ha
monel 11 HeOe3nmeyHUX (HaKTOpiB, a TaKoXK 3a0e3MedyeThbCsl 3aXHUCT MaTeplalbHUX
iHHOCTe. OCHOBHMMH HaIpsIMKaMH 3a0€3MEUYEeHHSI MOXKEXKHOI 0e3MeKH € YCyHEeHHS YMOB
BUHUKHEHHS NOXEX1 Ta MiHiMIzamiga i1 HacmiakiB. OO0’€KTH NOBHHHI MaTH CHUCTEMU
MOXKEXKHOI OE3IMeKH, CIpsSMOBaHI Ha 3amoOiraHHs TMOXKeX1 Jii Ha JIoJeld Ta MarepialibHi
LIHHOCTI HeOe3neuHux (akTopiB MOXKEXKi, B TOMY YHCII X BTOPUHHUX MposiBiB. Came 1iM

MUTAHHSIM TPUCBAYCHA JJAaHHA JICKITis.

13.1 OcHoBH Teopii mpouecy ropiHHs

I'opinna  —  ex3oTepMiyHa  peakilii  OKHUCIEHHS  PEYOBUHH,  sKa
CYNPOBOKYETHCS BUAUICHHSIM UMY Ta BHHUKHEHHSM TOJIyM st 200 CBITIHHAM. J1Jist
BUHUKHEHHS! TOPIHHS HEOOX1/HAa OJIHOYACHA HASBHICTh TPHOX YMHHHUKIB — FOPHOYOi
PEYOBMHHU, OKMCHUKA Ta JpKepena 3ananioBaHHs. [Ipu 1iboMy, roproya pedyoBHHA Ta
OKHMCHHMK TIOBMHHI 3HAXOJUTHCS B HEOOXITHOMY CITIBBIAHOIICHHI OJWH JI0 OJHOTO 1
YTBOPIOBATH TAKUM YHHOM TOPIOYY CYMIII, a JHPKEPEJIo 3armaltoBaHHs TOBUHHO MAaTU
NIEBHY €HEPril0 Ta TEeMIEpPaTypy, AOCTATHIO JJIsl MOYaTKy peakiii. ['oprouy cymimmn
BU3HAYAIOTh TEPMIHOM «ropioue cepenoBuine». lle — cepemoBuine, o 3aaTHE

CaMOCTIMHO TOPITH TMICJIs BHJAJICHHs JDKepelia 3amnanroBaHHsA. [oprodi cymi,
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3aJIe)KHO BiJ CIIBBIJIHOIIEHHS T'OPHOYOi PEYOBMHM Ta OKHUCHUKA, MOJAUISIOTHCS HA
01H1 1 OaraTi.

3a MOXO/KEHHSIM Ta JESKUMHU 30BHIIIHIMU OCOOJIMBOCTAMHU PO3PI3HIIOTH TaKi
(dbopMHU ropiHHS:

e crajax — IIBUIKE 3aropsiHHS TOPIOYOi CYMIllli MMiJi BIUIMBOM JpKepenia
3amantoBaHHs 0€3 yTBOPEHHS CTUCHYTHUX Ta3iB, SIKE HE MEPEXOUTh y CTIMKE TOPIHHS;

® 3ailMaHHS — CTiiflke TrOpiHHS, $KE BHHHUKA€ Il BIUIMBOM JDKepena
3aIaalOBaHHs;

® crajJaxyBaHHS — 3aiMaHHs, [0 CYNPOBOIKYETHCS MOSBOIO MOJIYM 4,

e caMo3ailMaHHS — TOpIHHA, SKE IMOYMHAEThbCs Oe€3 BIUIMBY JDKepena
3aaJIFOBaHHS;

e caMocClajaxyBaHHsS — CaMO3aliMaHHs, IO CYIPOBOKY€ETHCS IOSIBOIO
HOJIYM S

® TIIHHA — TOpIHHSI 0€3 BUIIPOMIHIOBAHHS CBITJIa, IO, SK MPaBUIO, PO3
MI3HAETHCS 3a MOSABOIO JUMY.

3aneHO BiJ] arperaTHOTO CTaHy ¥ OCOOJHMBOCTEHW TOPIHHS PI3HUX TOPIOYUX
PEYOBHH 1 MaTepiajiB MOXKEX1 MOAUISIOTHCS Ha BIAMOBIIHI KJIACH Ta MIJKJIACH:

KJ1ac A — TOpIHHS TBEPAMX PEUOBHUH, 110 CYNPOBOKYEThCS (miaknac Al) ado
HE CYNPOBOIKYEThCS (MiaKiIac A2) TIIHHSIM;

Kj1ac B — TopiHHA piAKWX pEeYOBHH, IO PO3UMHSIOTHCS (migkiac Bl) ta He
po3umnHsOThCs (miakiac B2) y Bomi;

kiac C — ropiHHs rasis;

kinac J| — TropiHHA MeTadiB JIETKMX, 3a BUHATKOM JyxXHuX (migkiaac J(1),
ayxHuX (miaknac J[2), a Takok MeTamoBMICHUX croiyk (miakiac J13);

kjac E — ropiHHA eJeKTpOoyCTaHOBOK ITiJT HAIIPYTO¥O.

Ioka3nuku nosxcexcosudyxonedesneKku pewosun i mamepiaie

Hoowcencosudyxonedesneka peuosun ma mamepianie — 1€ CYKYIHICTb
BJIACTUBOCTEH, SIKI XapaKTepU3ylOTh 1X CXWIBHICTh JO BUHHUKHEHHS W MOIIUPEHHS
TOpPIHHS, OCOOJIMBOCTI TOPIHHS 1 3/IaTHICTh MJJaBaTUCh TACIHHIO 3aropsiHb. 3a IUMU
MOKa3HUKAaMU BHUAUIAIOTH TPU TPYNH TOPIOYOCTI MaTepiaiiB 1 peYOBUH: HETOPIOUI,
BaYKKOT'OPIOU1 Ta TOPIOYI.

Hezoproui (necnanumi) — peuOBUHM Ta MaTeplajy, 110 HE3/IaTHI 10 TOPIHHS M
OOBYTJIIOBAaHHS B TOBITPl MiJ BIUIMBOM BOTHIO a00 BHUCOKOI TemmeparTypu. lle

Marepiajid MIHEpaJbHOTO MOXO/KCHHS Ta BUTOTOBJICHI Ha 1X OCHOBI MaTepiaiv —
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YepBOHA IIerjla, CHJIIKaTHa Iieryia, OeTOoH, KamiHb, a30ecT, MiHepajbHa BaTa,
a30ecTOBUI IIEMEHT Ta IHIII MaTepiaid, a TAaKoX OUIbIIICTh MeTamiB. [lpu mpomy
HEroproyl peYOBUHH MOXYTh OYyTH MOKEKOHEOE3[EUYHUMH, HAIPHUKIIAd, PEUOBHHH,
10 BUJLISIFOTH TOPIOYl MPOAYKTH MPHU B3aEMO/III 3 BOJIOIO.

Basickozopioui (easxcko cnanumi) — pEeHOBUHU Ta Marepiaiu, IO 3/aTHI
crajiaxyBaTH, TIITH YU OOBYTJIIOBATHUCH Y TIOBITPI BIJ JUKEpeTia 3alalfoBaHHs, ajie He
3IaTHI CaMOCTIMHO TOPITH YW OOBYTJIOBATHCH TicHs Woro BunaneHas Ioproui
(cnanumi) — pPEYOBUMHU Ta Marepialiy, W0 3JaTHI caMo3ailMaTuCs, a TaKOX
cnajaxyBaT, TJIITH YU OOBYIJIIOBAaTUCS BIJ JKEpena 3alalloBaHHA Ta CaMOCTIIHO
TOPITH MICJIs HOTO BUJIAJICHHS.

3 TOUKH 30py MOXKEKHOI OC3MEeKH BHUpIIIANIbHE 3HAYCHHS MAlOTh TMOKa3HUKH
MOKEKOBUOYXOHEOE3MEYHNX BIACTUBOCTEH TOPIOUMX PEYOBHH 1 MaTepialliB, SKHX
y3arani  HapaxoByeTrbcsi 21. HeoOximguuidk 1 gocTaTHIA I8 OIIIHKH
M0KEKOBUOYXOHEO0E3MEeKH KOHKPETHOT'O 00’ €KTa MEPETiK WX MOKAa3HUKIB 3aJICKUTh
BiJl arperatHoro CTaHy pe4oBUHH, BUIY TOPIHHS (TOMOT€HHE Y T€TEPOTEHHE) TOIIO0
1 BU3HAYa€ThCS (PaxXiBIISIMHU.

B tabmumi 13.1 HaBeneHo MaHi PO OCHOBHI MOKA3HUKH MOKEKOHEOE3MEUHUX
BJIACTUBOCTEH PEUOBHMH PI3HOTO arperaTHoro CTaHy, SKi BUKOPHUCTOBYIOTHCS TPHU
BHU3HAUYEHHI KaTeropiii BUOyxoHeOe3MeYHOCTI MPUMIIIeHb Ta BUOYXOHEOE3MeUHuX 1
MOKEKOHEOE3MEeYHUX 30H B MPUMIIIECHHSX 1 11032 HUMHU.

Tabnuysa 13.1
OCHOBHI MOKA3HUKH, [0 XaPAKTEPU3YIOTh MOKe:KOHeOe3MeYHi BJaCTHBOCTI peYOBHH

Pi3HOI0 arperaTHoro i AMCNEPCHOro CTaHy

ArperatHuii IToxka3HMKH MOKeKOHeOe3NeKH

HCIIEPCHMI) CTaH

(ueneperuii) tor | i | tewine |HKMITT | BKMII | iy | taimn

PEeYOBHHH

TBepna peyoBuHa - + + - - - -
Pinuan + + + + + + +
lNazn - - + + + _ _
[Tun - + + + - - -

Ilpumimka: B Tabmuimi 3HakoM “+” BIAMIYEHO HASBHICTh MOKAa3HUKA JJIs JaHOTO

(Y324

arperaTHoOro CTaHy PEUYOBHHH, a 3HAKOM ‘- — HOTO BIJICYTHICTh a00 HE3HAUYUMICTh;
t.; — TeMIepaTypa crajaxy — Iie HallMEHIIa TeMmIepaTypa pEYOBHHH, 3a SKOi B

yMOBax CIeliaJIbHUX BUIPOOYyBaHb HaJ i1 MOBEPXHEIO YTBOPIOETHCS Mapa abo Tas3u, Mo

189



3MaTHI ClajaxyBaTH BiJ JpKepelia 3amajioBaHHS, ajie MBUAKICTh iX yTBOPEHHS I HE
JOCTaTHS JUIsI CTIHKOTO TOPIHHS;

taiy — TEMIIEpATypa 3aliMaHHS — 1€ HallMEHIIa TeMIlepaTypa PEeYOBHHHU, 3a SKOi B
yMOBax CrHelialbHUX BUIPOOYyBaHb PEYOBMHA BUIUISE TOprOYy Tapy abo ra3u 3 TaKomo
MIBUIKICTIO, IO MICHs I1X 3amajloBaHHSA BiJ 30BHIIIHBOTO JDKEpena CIOCTePIraeThes
crajiaxyBaHHS — [MOYATOK CTIMKOTO MOJYMEHEBOI'O TOPIHHS;

tesainy — TEMIIEPATYPA CaMO3aiMaHHS — 1€ HallMEHIIIa TeMIIepaTypa PEYOBHHH, 3a SIKOT
B yMOBax CIHEIIaJbHUX BHUMNPOOYBaHb B1IOYBAa€TbCS pi3ke 30UIBIICHHS IIBUIKOCTI
€K30TePMIYHUX 00’ €MHHX pEeakKiliil, 1110 MPUBOAUTH JO BUHUKHEHHS MOJyMEHEBOTO FOPIHHS
a00 BHMOYXY 3a B1JICYTHOCTI 30BHIIITHLOTO JHKepesia MoTyM 5,

HKMIIIT ta BKMIIII — BiAnoOBigHO, HIKHS 1 BEPXHS KOHIEHTpAIliHI MEXi
MOIIUPEHHS MOIYM sl — 11€ MiHIMajbHa Ta MakCMMaJlbHa 00’eMHa (MacoBa) 4acTKa roprovoi
PEUYOBMHHU y CYMIIlIl 3 JaHUM OKHCHIOBAuYEM, 3a SIKUX MOXJIMBE 3aliMaHHS (camo3aiiMaHHs)
CyMillll BiJl JKEpesa 3alajlOBaHHs 3 HACTYNHUM MOLIMPEHHSIM IOJyM’s MO CyMilll Ha
Oy1b-SKy BIJICTAHb B1JI JKEpesa 3arajtoBaHHs,

tyxmmn 1 txmnmm — BIATIOBIIHO HUXKHS 1 BEPXHS TEMIIEPATypHI MEX1 MOIIHMPEHHS
noJiyM’st — TeMIlepaTypu matepiainy (pedyoBUHM), 3a sIKUX Horo (ii) HacMyeHa mapa uu
roproYi JIETKI PEYOBHMHU YTBOPIOIOTh B OKUCIIOBAJIBLHOMY CEPEIOBHINI KOHIEHTpAIlli, 110
JIOPIBHIOIOTh HUKH1M a00 BEpXHIN KOHUIEHTPALIHIM MeKaM MOIIUPEHHS MOJIyMs1.

Cywmimi, mo mictats roprouy pedoBuHy Hwkde HKMIIII gu Bume BKMIIII ropitu
HE MOXYTh: y TEPIIOMY BHIIAJKy 3a HEIOCTAaTHhOI KUTBKOCTI TOpPIOYOi PEUOBHHH, a B
IpyroMy — OKHCHIOBa4da. HasBHICTH Miana3oHiB HETOPIOYMX KOHIICHTpAIliil pEeYOBUH Ta
MaTepiaiiB HaJa€ MOXKIMBICTh BUOpATH TakKi YMOBH iX 30epiraHHs, TPaHCIOPTYBaHHS Ta
BUKOPHUCTAHHS, 3a SIKUX BUKIIOYAETHCS MOXIIMBICTh BUHHKHEHHS TOXKEXKI YM BUOYXY.
I'oproui mapu i rasu 3 HKMIIII no 10% mo 06’emy MOBITpS MPEACTaBISIOTH OCOOIUBY
BHOYXOHEOE3MEKY.

3HayHy BHOYXOBY Ta TOXEKHY HEOE3NMEeKy CTaHOBIATH PI3HOMAHITHI TOpOYi
MUJIOMOAIOHI PEYOBUHU, OCOOJIIMBO B 3aBHCIOMY CTaHi. 3anexxHo Bia 3HaueHHs HKM
MOIIMPEHHSI TOJIyM’S MHUJ TOAUISETHCS Ha BHOYXO- Ta MNOXKEKOHeOe3nmeyHui. Ko
BenmunHa HKMITI meHma 65 r/m’ mun € BHOyxoHeGesmedHuM (I cipku, GOpOIIHa,

yKpy), a skmio 6inpima HKMIII — noxkexxonebe3neunum (it epeBUHH, TIOTIOHY ).

13.2. IxepeJsia, nJIAXH i 32c00U 3a0e31eYeHHS MOKEKHOI Oe3neKku 00’ €KTIiB
rocrnoJaprBaHHs

IToxxexxHa Oe3meka 33663HC‘1Y€TBC$I HAaCTYITHUMHU CUCTCMAaMMU:

¢ CHUCTCMaA IIOIICPCIKCHHA HO)Ke}Ki;
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® CcucTeMa IIPOTUIIOKEKHOIO 3aXUCTY;

e OprasizalifHO-TEXHIYHI 3aXO0/IH.

Jlna po3poodaennn KOMnaeKkcy KOHKPEemHUX MEXHIYHUX | Op2aHi3ayiitnux piuleHs
ma 3axo0die, 30amuux 3adesneyumu HeoOXIOHUIl cmyniHb 0e3neKu, cii0 nonepeoHbLO
BU3HAYUUMU PIGEHb NOJHCENHCHOT HeDe3neKUu 00’ cKkmy.

3akoHOJaBYa Ta HOpMaTHBHA 0a3a noxexHoi 0e3nexu (I1b) € MeToaAMYHOI0 OCHOBOIO
JUIsL aHalli3y CTaHy IIOKEKHOI HeOe3neku 1 ¢opMmyBaHHA cuctemMu 3abesnedyeHHs [1b
00’€eKTY.

AHani3ylouu 3a JIONOMOIOIH MOKAa3HUKIB BHOYXOIOKEKOHEOE3NEeKH PEYOBHHM 1
Marepiaiid, 110 BUKOPHUCTOBYIOTbCA, 0OOepTaroThesi 1 30epiraloTbcsi Ha 00 €KTI 3
ypaxyBaHHSIM iX (aKTHYHOI KIJIBKOCTI W OCOOJHUBOCTI BUPOOHUIITBA, OIIHIOIOTH
BUOYXOMOKEXKOHEOE3NMEeUHICTh 00’ €KTY, fIKa MpPEACTaBlii€ COOOK IPOrHO3 BHUHUKHEHHS
MOKEX1 1 HOro HaCiiJKiB, TOOTO BIJ YOr0, IO 1 SIK MOKE 3alHATHCS 1 0 YOI'0 II€ MOXKE
Mpu3BeCTU. TakMM YMHOM, METOJMKA aHali3y BUOYXOIOXKEKOHEOE3MEKH 3BOAUTHCS 0
BUSIBJICHHS W OI[IHIOBaHHS yMOB (DOpMyBaHHsS TOPIOYOTO CEPENOBHINA, MOTCHIIWHUX 1
(aKkTUYHUX JDKEpeN 3amajiioBaHHS, YMOB BUHUKHEHHS KOHTaKTy TOPIOYOTO CEpeOoBHUIIA 3
JDKEPENIOM 3alaIFOBaHHS, YMOB 1 IPUYUH PO3MOBCIOKEHHS BOTHIO Y BUTAAKY BUHUKHEHHS
MO’KEeXK1, MacIITady MOKJIMBOI MOKEXK1, HASBHOCTI 3arpO3U KHUTTIO JIOACH, HABKOJIUITHHOMY
CepeIOBHIILY, MaTepPiaIbHUM IIIHHOCTSIM.

HeoOxinHicTh 00’€KTHBHOI OILIIHKA BHOYXOIIOKEKOHEOE3MEeKH MNOTpedye YiTKUX
KpuTepiiB. ICHYIOTH 1Ba MiAXOIM [0 NWUTaHb HOPMYBAaHHS 1 BHU3HAYCHHS IOXKEXKHOI
HeOe3MneKn: IMOBIPHICHUI Ta IeTepMiHOBaHHIA.

VMoBipHicHuiT TiaXiy 6a3yeThcs HAa KOHIENI] JOMYyCTHMOTO PU3MKY, HMOBIPHICTE
axoro 3rigHo 'OCT 12.1.004-91 CCBT «Iloxkapnas 6ezonacHocTs. OOmue TpeGoBaHUs»
He MOBMHHA TepeBuiyBatn 10 oauHuI HeGe3MeuHNX (HAKTOPIB MOKEKI HA OJHY JTHOIUHY
B pik. Lleit moka3HUK 3aKiIaieHo B KOHIENIII0 (JOPMYBAHHS MOKEKHOT OE3MEKH.

JlerepmiHoBaHu# Miaxia 0a3yeTbcs Ha PO3NOALTI 00’€KTIB 3a CTyNEeHEM HeOe3NeKH,
10 BU3HAYAETHCA MAPAMETPOM, SIKUN XapaKTepHu3ye HACIIIKU MOXKeX1, Ha KaTeropii 1 kiacu
3 KOHKPETHUM BU3HAYEHHSIM KUIbKICHUX MEX PO3MEXKYyBaHHSI.

Kameczopia noowcercnoi nebde3neku npuminiennsa (0yoieni, cnopyou) — 1€
knacudikamiiina XapaKTEepUCTHUKA TOXKEKHOT HeOe3Mmeku o00’€KTa, IO BH3HAYAETHCSA
KUTBKICTIO 1 TIO’KEKOHEOE3MEeYHNMH BJIACTUBOCTSAMH PEUOBHH Ta MaTepialiB, Kl

3Haxo0smuvcs (0bepmaromvbcsi) HA YbOMy 00 €Kmi, 3 YpPaxy8awHsAM 0cCoOIU8OCcmel
MEeXHONI02TUHUX NPOYECi8 POSMIWEHUX 8 HbOMY BUPOOHUYMS.

Bignosigao no HAIIB 5.03.002-2007 «Hopmu BU3HauUEHHS KaTeropidi MPUMIIICHD,

OyJIMHKIB Ta 30BHIIMIHIX YCTAHOBOK 3a BHOYXOIOXKEKHOIO Ta IMOXKEKHOI HEOE3MEKOI»

NPUMIIIEHHS TMOAUISIOTh Ha II'ATh KaTeropiil. SKicHUM KpuTepieM BHOYXOMOXKEKHOT
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HeOe3nekyu mpuMilieHb (Oy/liBeNb) € HasBHICTh B HUX PEYOBUH 3 MEBHUMH MOKA3HUKAMH
BUOYXOMOXeXHOT HeOe3neku. KiTbKICHUM KpUTEpieEM BHU3HAYaHHS KaTeropii € HaJIMipHUM
Ttuck (P), stkuif MOXe CTBOPUTHUCS TPU BUOYXOBOMY 3aropsiHHI MaKCHMaJbHO MO>KJIMBOTO
CKyMMUeHHs (HAaBaHTa)XEHHs) BHOYXOHEOE3MEUHUX PEYOBHMH Yy TMPUMIIICHHI. 3a
pe3yibTaTaMi OIIIHKA 3a BKa3aHUMH KPUTEPIIMH U1 KOXKHOTO  MPUMIIICHHS
BCTAHOBJIIOETHCS BIMOBIAHA KAaTEropis 3a BUOYXOMOKEKHOIO Ta MOMKEKHOI HeOe3MeKOIo:
A (BubOyxomnoxexxoHneOesneuna), b (BuOyxomnoxexonebdesneuna), B (moxexonebdesneyna),
I' (me HasiBHI HEroprodi pPEUYOBMHUM Ta MaTepiaii B TrapsuoMy, po3kKapeHomy abo
pO3IUIABIIEHOMY  CTaHi, TMpolec OOpOOKM SKUX CYHNPOBOKYETHCS  BUIUICHHIM
MIPOMEHUCTOTO TeIlJIa, ICKOp, MOJIyM s, TOPIOYl Ta3H, CIAIMMI PIAMHH, TBEPAl PEUOBHHH, SKi
CHANIOIOThCA a00 YTWII3YIOThCA SIK NAIMBO) Ta Karteropia | (He roproui peyoBUHHU Ta
Marepialid B X0JIOJJHOMY CTaHi).

[licns BU3HAYEHHS KaTeropii OKpeMUX MpPHUMIIIEHb BHU3HAYA€THCA KaTeropis 3a
BUOYXOIOKEXKHOIO Ta TOXKEKHOI HeOe3neKow Oy/iBesb B HuioMy. OCTaHHS 3alieKaTUMe
BiJl BIICOTKY NMPUMIIIEHb BIAMOBIIHOI Kateropii abo ix miomr (aus. HAIIb 5.03.002-2007).

3aneXHO Bil BCTAHOBJICHOI KaTeropii 3a BHOYXOMOXKEXKHOI Ta TOXKEKHOIO
HeOe3MeKo MependayacTbCsl BIAMOBIAHUN UYMHHUM HOPMAaTHBaM KOMILUIEKC 00’ €MHO-
MJIaHYyBaJBHUX PIIIEHb Ta MPOQPUIAKTUYHUX 3aXO1B, MOB’sA3aHUX 13 3a0€3MEUCHHSIM BUMOT
MOKEKHOT OE3MEKU.

Knacughixauin noscernconebesneunux ma eudyxonebe3neyHux 30H 3IIACHIOETHCS
srigao JIHAOIT 0.00-1.32-01 «IIpaBuia OymoBu enekTpoycTaHOBOK. EiekTpooOiaaHaHHS
CHEIiaTbHUX YCTAaHOBOK». XapaKTePUCTHKA TOXKEXO Ta BHOyXxoHeOe3mekum Moxke OyTh
3arajbHOI0 IS yChOTO TPUMIMIEHHS a00 Pi3HOI B OKpeMHX HOro dactuHax. lle Takox
CTOCY€THCS HAJIBIPHUX YCTAHOBOK 1 JAUISTHOK TEPUTOPIi.

Ioscernconebesneuna 30na — 11e TPOCTIP y TMPHUMINICHHI a00 3a HOro Mexkamu, B
SIKOMY TIOCTiHO a00 TEepIOJUYHO 3HAXOAAThCS (30epiraroThCsi, BUKOPUCTOBYIOTHCS ab0
BUIUTSIIOTHCS TMiJI 9aC TEXHOJIOTTYHOTO IMPOIIECY) TOproYi PEYOBUHH SK MPU HOPMAIHLHOMY
TEXHOJIOTIYHOMY TIPOIECi, TaK 1 MpH HOro MOpYMIEHHI B TakKid KITBKOCTI, sIKA BHMAarae
CHeLIaIbHUX 3axO0JliB y KOHCTPYKII eNeKTpooOJaJHaHHS MiJ 4Yac HOro MOHTaxy Ta
excrutyaTamii. L{i 30HK B pa3i BUKOPUCTaHHS B HUX €JEKTPOYCTATKyBaHHS MOAUISIOTHCS HA
YOTUPH KJIaCH:

e [loxexonebesneuna 3oHa knacy II-I — mpoctip y npuMIlIeHHI, B SKOMY
3HAXOMTHCS FOPIOYA PiAKHA, 10 MA€e TEMIIEpaTypy cranaxy 6imbury 3a +61°C.

e [loxexonebesneyna 30Ha kinacy I1-II — nmpoctip y mpuMmilieHHi, B SKOMY MOXYTb
HAKOMUYYBATHUCA 1 BUAUIATUCA TOPIOYUA MU 200 BOJIOKHA 3 HUKHBOK KOHIICHTPALIHHOIO

MEXKEI0 CrajaxyBaHHs OUIBIIO0 32 65 /M.
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o Tloxexonebesneuna 30Ha kmacy II-Ila — mpocTip y mnpumimieHHi, B SIKOMY
3HAXOJATHCS TBEP/1 TOPIOYl PEUOBHHH Ta MaTEpiaiH.

o [loxexonebesneuna 3oHa knacy [I-III — mpocTtip mo3a nmpuMilieHHSM, B SIKOMY
3HaXOJATHCS TOPIOYl PIAMHM, MOKEKOHEOE3MEUHUI MU Ta BOJIOKHA a00 TBEpAl roproyi
PEYOBHMHH 1 MaTepiallu.

Buboyxonebesneuna 30na — 1€ IpocTip y IMpUMIIIeHHI a00 3a 10ro MeXaMu, B IKOMY
HasIBHI UM 3[1aTH1 YTBOPIOBATHUCS BUOYXOHEOE3MEeYH1 CyMIllI.

Krnac BuOyxoHe0e3neyHoi 30HH, 3TiHO 3 SIKUM 31MCHIOETHCA BUOIp 1 PO3MILICHHS
€JeKTPOYCTAHOBOK B 3aJIEKHOCTI  BIJl YacTOTH 1 TPHUBAJIOCTI  MPUCYTHHOIO
BHOOXOHEOE3MEUYHOT0 CEePEeIOBHINA, BHU3HAYAETHCS TEXHOJIOTAaMH PAa30oM 3 EJIEKTPUKaMU
MPOEKTHOI a00 eKCIUTyaTaliifHOT OpraHizarii.

["a3o0-nmaponoBiTpsiHi BUOYyXOHEOe3neuH1 ceperoBUIIa YTBOPIOIOTH
BUOyxoHebe3neuHi 30Hu kiaciB 0, 1, 2, a muIonoBiTpsHI — BUOyXoHeOe3neuH1 30HU KIIaciB
20, 21, 22.

30HM y mpuMINIeHHSX a0o 3a iX MexamH, B SIKUX TBEp[i, PiKi Ta ra3omoiiOHi
TOPIOYl PEYOBHHHU CHATIOIOTHCS SIK MaJMBO 200 YTHIII3YIOTHCS MUISIXOM CHATIOBAHHS, 100
iX eNeKTpooOIaAHAHHS HE HAJIEXKaTh J0 MOXKEKOHEOe3MeuHuX 1 BUOyXOHeOe3MeyHnX 30H.
Jlo HUX TaKoX HE HAJEKaTh 30HU JO 5 M IO TOPH3OHTAJN Ta BEPTHKAII BiJ amapara, B
SAKOMY 3HaXOISTHhCS TOPIOYl PEUOBUHH, ajieé TEXHOJIOTIYHHHA TPOIEC 3MIMCHIOETHCS 13
3aCTOCYBaHHSM BIJIKPUTOT'O BOTHIO 00 TEXHOJIOT1UHI arapaTtyd MaloTh MOBEPXHI, HATPITI 710
TEMIIepaTypy caMo3aiiMaHHs roproYoi mapu, Mty ado BOJOKOH. 3aJeKHO BiJl Kjacy 30HH
HaBeqieHo1 kiacudikarii 3riqHo 3 Bumoramu JIHAOII 0.00-1.32-01 3niiicHroeThest BUOIp
BUKOHAHHS €JIEKTPOYCTAaTKyBaHHs, IO € OJHUM 3 TOJOBHUX HAIPsIMKIB y 3amoOiraHHi
MOKeXaM BiJl TEIJIOBOIO MpOSIBY €NeKTpUYHOro crpymy. IlpaBunmbHuil Bubip THIY
BUKOHAHHS €JIEKTPOOOJafHaHHS 3a0e3leuye BHUKIIOYCHHS MOXJIMBOCTI BHHHKHEHHS
MO’KEeXI1 UM BUOYXY 32 YMOBH IITPUMAHHS JOIYCTUMHUX PEKUMIB HOr0 eKCILTyaTaIlii.

Vel enexkTpuuHI MalllMHU, amnapatd 1 OpWiIaad, POo3MOJAUIbHI  MPHUCTPOI,
TpaHcOpMaTOpHi 1 TEpPEeTBOPIOBAJBHI  MIJACTAHLIi, €JEMEHTH eJIEKTPOIIPOBOAKH,
CTPYMOBOJIM, CBITWJIbHUKH TOILIO TOBHHHI BUKOPUCTOBYBAaTHUCA Yy BHKOHAaHHI, sike O
BIJIMOBIIAJIO KJIACy 30HU 3 IMOXKEXKOBHOYXOHEOEe3MeKkru, ToOTO MaTh BIAMOBIAHUN PIBEHH 1
BUJ BHOYX03axucTy abo CTymiHb 3axucTty ob6omoHok 3rigHo JHAOII0.00-1.32-01.
EnextpoycrarkyBaHHs, 110 BUKOPUCTOBYETHCS, MOBUHHO MAaTH YIiTKE MapKyBaHHS OO0
foro BHOYX03aXHMCHUX BIIACTUBOCTEH 1 CTYMEHIO 3aXHUCTy OOOJOHKHU 3TiIHO 3 YWHHUMU
HOpMaTHBAMHU.

TakuM 4YMHOM, BHU3HAYEHHS KaTeropii mnpumimieHHs (OyAiBii) Ta Kiacy 30HHU 3
BUOYXOMOXKEKOHEOE3NMEKN € HaWBAKIUBIIIUM (QOpMaTi30BaHUM PE3yIbTaTOM aHAJI3Y

BI/I6YXOHO)KC)KOHC663HCKI/I 00 ,€KTy mopsaa 3  BHABJICHHAM  JOKEPCIIa  MOJXKIIMBOI'O
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criajaxyBaHHS, 1X KOHTaKTy 3 TOPIOYMM CEPEJOBHINEM 1 aHAII30M HACTIAKIB MOXKJIHUBOTO
BUHHKHEHHS 1 PO3BUTKY TOXEXKI. 3a pe3yJbTaTaMHd TaKOTO aHalli3y po3pOoOseEThCs

KOMILJIEKC 3aX0/11B Ta 3ac001B, CIIpSIMOBaHUX Ha 3a0e3neueHHs [1b 00’ exTy.

Hanpamu 3a06e3neuennsn noxcexncuoi 6eaneku 06’ekmy

I1b 06’exTy 3abe3meuyeThes 3a TphOMa HaMpsIMKaMu: | — monepepKeHHs OXexi; 2
— MPOTHUTIOKEKHUHN 3aXUCT; 3 — OpraHi3alliifHi 3aX0/I1.

Cucrema nonepeaxeHHs: BUOYXIB I OXKeK.

BuxiaHi nosoXeHHs CUCTEMH MOTEePEKEHHS MOXKexX1 (BUOYXiB):

e [moxexa (BMOyX) MOMJIMBI IPHU HASBHOCTI 3-X YMHHMKIB: TOPIOYOi PEUOBUHH,
OKHCHIOBaua 1 JpKepesia 3amaitoBaHHS;

® 3a BiJCYTHOCTI Oyab-IKOTO 3i 3raJlaHMX YWHHHUKIB a00 OOMEXEHHI HOTo
BH3HAYAIOYOTO TTapaMeTpa O€3MEeYHO0 BETMIMHOI0, ITOKEKa HEMOXKITHBA.

e TrOoproYa pEYOBMHA W OKHCHIOBaY 3a II€BHUX YMOB YTBOPIOIOTH TOpIOYE
cepenoBuie. Toi monepeKeHHs MoKex (BUOYyXiB) MOBUHHE 3BOJIUTHUCH JI0:

® TIONEPEHKEHHS YTBOPEHHS TOPIOYOT0 CEPEIOBHUIIA;

® [IONEPE/KEHHS BUHUKHEHHS Yy TOPIOUYOMY CEpelOBHUIl a00 BHECEHHS B I
CepelloBUIIIE JKEpeia 3araatOBaHHs.

3rigao ['OCT 12.1.004-91 nonepeooicenns ymeopenus coprowoco cepedosuiya MOKe
3a0e31euyBaTHCh HACTYITHUMHU 3arajlbHUMHU 3aX0/IaMH a00 X KOMOIHAIlISIMHU:

¢ MaKCUMaJIbHO MOXXJIMBE BHUKOPHCTAHHS HETOPIOUMX Ta  BaXKOTOPHOYHMX
MarepiaiB 3aMiCTh TOPIOYHX;

® MaKCHUMaJIbHO MOJKJIMBE 32 YMOBHU TEXHOJIOTII Ta Oy/IIBHUIITBA OOMEXEHHS Macu
Ta 00’ €My TOPIOYUX PEYOBHH, MaTEPialliB Ta HAWOLIBIIT OE3MEeYHI CIIOCOOH TX PO3MIIIICHHS;

® I30JIAIIisI TOPIOYOTO CepeAoBHUINA (BUKOPUCTAHHS 130JbOBAHMX BIJCIKIB, Kamep,
KaO1H TOIIO);

e miaTpUMaHHS Oe3MeuHOl KOHIIGHTpAIlli CepelOBHUINA BIJIMOBITHO 1O HOPM 1
MpaBuJI O€3MEeKH;

® JOCTaTHs KOHILIEHTpalis (ierMaTu3aropa B MOBITP1 3aXHIyBaHOTO 00’ eMy (Horo
CKJIZIOBOi YACTHHH);

® [MIATPUMaHHS BIANOBIAHMX 3HAUEHb TEMIIEPATYp Ta TUCKY CEPEJOBHUINA, 32 SKHX
MOIIMPEHHS TOTYM sl BUKTIOYA€ETHCS;

e MakcHUMaJbHa MEXaHI3allld Ta aBTOMATH3allisl TEXHOJIOTIYHUX IIPOIIECIB,
NOB’sI3aHUX 3 O0OEPTAHHSIM Ta BUKOPUCTAHHSM TOPIOYMX PEUOBUH;

® YCTAaHOBKAa Ta PO3MIIIEHHS MOXKEKOHEOE3MEYHOr0 yCTaTKyBaHHS B 130JIbOBaHUX
MPUMIILICHHSIX a00 Ha BIIKPUTUX MalJaHYNKaX;

® 3aCTOCYBaHHSl NMPHUCTPOIB 3aXUCTY YCTaTKyBaHHS 3 FOPIOYMMHU PEUYOBHHAMHU BiJl
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MOIIKO)KEHB Ta aBapiii, BCTAHOBJICHHSI MPUCTPOIB, IO BiIKIIOYAIOTh, BIJICIKAIOTH TOIIO;

® BHUJAJICHHSIM IMOXKEKOHEOE3MEYHUX BIIXO/1IB BUPOOHUIITBA;

® 3aMIHOK JIETKO3aMMHCTHUX Ta TOPIOYUX PIAWH Ha TMOXKEKO00e3Me4Hl TEeXHIYHI
MHIOU1 3aCO0HU.

Haiibinpmn  pagukanbHUM — 3aXO/J0M  TOTIEPEDKEHHS  YTBOPEHHS  TOPIOYOTO
CepelloBUIla € 3aMiHa TOPIOYMX PEYOBMH 1 MarepiaiiB, [0 BUKOPUCTOBYIOTHCS, Ha
HEeroproyi Ta Bakkoroproui. [IpoTe roprodi peyoBMHHU, Marepiaiu, BUPOOH 3 HUX peaibHO
MPUCYTHI B aOCONIOTHIN OUIBLIOCTI ICHYIOUMX MHUTJIOBUX, T'POMAJICBKMX, BUPOOHUYUX Ta
IHIIMX MPUMIMIEHHSX, OYyIIBISAX 1 CHOpYJax, a iX MOBHA 3aMiHA MPAKTUYHO HEMOXKJIMBA.
ToMy momnepemkeHHs] BUHUKHEHHS B TOPIOUOMY CEpeloBHUINI ab0 BHECEHHS 10 HBOTO
JDKEpell 3arajjloBaHHs € TOJIOBHUM CTPATETIYHUM MPIOPUTETOM y poOOTi 1010 3aro0iraHHs
nokexam. Jl0 OCHOBHUX TpyIl JDKEepen 3alaliOBaHHS BiTHOCATH: BIAKPUTHI BOTOHB,
pO3KapeHi MPOAYKTH TOPiHHS Ta HArpiTI HUMHU MOBEPXHi, TEIUIOBUI MPOSIB €IEKTPUYHOI
€Heprii, TeIJIOBHIA MPOSIB MEXAaHIYHOI €HEePrii, TETUIOBUI NPOSB XIMIYHOT peaKIlii, TeTI0BHA
MPOSIB COHSAYHOI 1 SIZIEPHOT eHeprii Ta 1HIII JHKepesa 3armaatoBaHHs.

Ilonepeostcennn ymeopenus @ 20pro4omy cepedosunii 0xcepesl 3ananlo6ana MOXe
3a0e3mnedyBaTUCh HACTYITHUMH 3aco0amMu 200 X KOMOIHAIISIMU:

® BUKOPHCTAaHHSIM MaIllMH, MEXaHI3MiB, YCTaTKyBaHHS, MPHUCTPOiB, MpH
eKCIUTyaTalii SKMX He YTBOPIOIOTHCS JPKepesia 3alallOBaHHS;

® BHKOPUCTaHHSM IIBUIKOJIIOUUX 3aCO0IB 3aXMCHOTO BIIKIIOYEHHSI MOYKIIMBHX
JDKEpell 3alalioBaHHs;

e BJAIITYBAaHHAM OJMCKAaBKO3aXMCTY 1 3aXMCHOTO 3a3eMJICHHs Oy/1iBelb, CIOPY/ Ta
yCTaTKyBaHHS;

® BUKOPHUCTAaHHSIM TEXHOJIOTIUHUX NPOIECIB W YCTaTKyBaHHS, IO 3aJI0BOJIbHSE
BHMOTI'aM CTaTUYHOI 1CKpOOE3IeKH;

® TATPUMAHHSIM TEMIEpPaTypyd HArpiBaHHS TMMOBEPXHI MAaIllMH, YyCTAaTKyBaHHS,
MPHUCTPOIB, PEUOBHH 1 MaTepialiB, Ki MOXKYTh YBIUTH B KOHTAKT 3 TOPIOYUM CEPEIOBHUIIIEM,
HUKYE TPaHUYHO JOIMYyCTUMOi, IO HE TMOBHHHA mnepeBuityBatu 80% Temmeparypu
camo3aiiMaHHs TOPIOYOTO CEPEIOBUINA;

® BUKIIOYCHHSIM MOXIMBOCTI TOSIBJIGHHS ICKPOBOTO pO3PSAY B TOPIOYOMY
CEPEIIOBUIIII 3 CHEPTI€l0, IKa TOPIBHIOE a00 BUIIIC MiHIMAIBHOI €HEPTii 3amatOBaHHS;

® BUKOPHUCTAaHHSIM 1HCTPYMEHTY, TNpu poOOTI SKOro 3 JIErKO3alMHUCTHMH
pEUYOBMHAMHM Ta TOPIOYUMH ra3aMu He BUHUKAE 1CKOP;

® IKBIJAII€I0 YMOB TEIUIOBOTO, XIMIYHOTO, MIKpOOiOJOTIYHOTO CcaMO3aiMaHHS
pPEUYOBMH Ta MaTepialiB, IO 00epTalTbcs, BUPOOIB 1 KOHCTPYKIIINA, BUKIIOUEHHSIM iX
KOHTAKTY 3 BIJKPUTHUM MOJIYM SIM;

® BHMKOHAHHsIM BHMOI' YMHHHUX CTaH,Z[apTiB, HOPM Ta IIpaBUJI MOKEKHOT 663HCKI/I;
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® BHUKOPUCTAaHHSIM €JIEKTPOYCTAaTKyBaHHS, 1110 BIANOBIAA€ 3a CBOIM BUKOHAHHSIM
MOKe)KOHEOe3NMeYHUM Ta  BUOyXOHEOE3MEeYHUM 30HAM, TpylaM Ta  KaTeropisam
BUOYXOHEOE3MEYHUX CYMIIIIB.

Bumorn [0 BHUKOHaHHS €NEKTPOOONATHAHHSA MJIsg TOKEKOHEOe3MeUuHux 1
BUOyxoHeOe3neuyHux 30H pernameHTtyroThess JIHAOIT 0.00-1.32-01 «IIpaBmma OymoBu

€JIeKTPOYCTaHOBOK. EnekTpooOaaiHaHHs ClIeHialIbHUX €JIEKTPOYCTaHOBOKY.

CucremMa NpoOTHIIOKEKHOT0 TA IPOTUBHOYX0BOI0 3aXHCTY.

CuctemMa TPOTUIIOKEKHOTO Ta MPOTUBUOYXOBOTO 3aXHCTy CHPSMOBaHA Ha
CTBOPEHHSI YMOB OOMEKEHHS PO3MOBCIOJUKCHHS 1 PO3BUTKY TOXEX Ta BHOYXIB 3a MEXI
ocepeKy TpH iX BUHUKHECHHI, Ha BHSIBJIICHHSI Ta JIIKBIJAIIIO TIOKEXKI, HA 3aXUCT JIIOJCH Ta
MaTepiadbHUX IIHHOCTEH BiA Ail WKiATMBUX Ta HeOe3meyHnx (aKkToOpiB MOXKEXK 1 BUOYXIB.
OcTaHHE € KIIIOYOBUM 1 BU3HAYAJIbHUM 3aBJaHHSIM [IbOTO HATIPSIMY.

Jlyist MiHIMI3aIlii HACIiIKIB BHHUKHEHHS 3arOpsiHHS Ha 00°€KTi (y BHITaIKaX, KOJHU 3a
SIKUXOCh MPUYNH HE CIIPAIIOBAIIN MPOQIITAKTHYHI 3aX0/IH 1 3aC00M CHCTEMH TOTIePEIKCHHS
HEOOX1THO MOMEPETHBO CTBOPUTH YMOBU JUIA SIKHAWIIBUIIIOTO BUSBICHHS (PAKTy 1 MicIs
3aliMaHHs 3 BIIMOBIIHUM 1HQOPMYBAaHHSAM MPO IeH (haKT mepcoHan Ta BU3HAYEHUX 0OCI0 3a
BCTaHOBJICHUMH agpecaMu. [ 1poro B pasi moTpedu y BIAMOBIAHUX MPHUMIIIECHHIX CIiJ
BCTAHOBJIIOBATU CUCMEMU BUABNEHHS NOJCedci, SKI 3a3BUYail HA3MBAIOTHh IOKEKHOIO
curHamzaiiero. Kpurtepii Ta yMOBH, 3a SKUMH BH3HAYa€ThCSI OOOB’S3KOBHH XapakTep
BCTAHOBJICHHSI CHCTEM IIOKEKHOI CHUTHAMI3aIlii B MPUMINICHHSIX 1 BHUMOTH JO0 HHX,
BU3HAYaIOThCs Kareropiero Budyxonoxexxoneodesneku 3a HAIIB 5.03.002-2007.

Hoscexncna cuzcnanizayia BKiIOYae B ceOe HACTYNHI €JIEMEHTH: TOXKEXKHI
CHOBIIyBayl, MPUAMAIBHUN MPUIIAJ Ta ABTOHOMHE JKEPEJO EIEKTPOKUBICHHS.

[Toxxexxuuii cniopinmyBad (I1C) — me mpucTpiii 1 CTBOPEHHSI CHTHATY TIPO MOXKEXKY.
B 3anexxnocTi Bix ciocoOy crBopenns curnanu [1C OyBaroTh py4Hi Ta aBTOMaTHYHI.

[TpuiiManbHO-KOHTPOIBHI MPUIIATHN MOXKEKHOI Ta OXOPOHHO-TIOKEKHOT CHTHAITI3aIlii
— IIe CKJIaJIOBa YacCTHHA 3aco0iB TMOKEKHOI Ta OXOPOHHO-TIOKEKHOI CHTHAI3aIii, IIo
MpU3HayeHa s NOpuiioMy 1HQOpMalii BiJl MOXKEXKHUX (OXOPOHHHUX) CIOBILIYBayiB,
MEePEeTBOPEHHSI W OI[IHKM I[MX CUTHAIIB, BHUJA4yl MOBIJIOMJICHb MJig O€3MocepeaHbOro
CIIpUHMAaHHSI JIIOJIMHOIO, TOJAJBIIOI Tepeaadl MOBIIOMJIEHb Ha MYJbT IEHTPaTi30BaHOTO
cnocrepexerds (IILIC), Bumadi KoMaHI Ha BKIIOYCHHS CIIOBINIyBa4iB 1 MPHIIAJIB
KEpPYBaHHS CHCTEMaMHU aBTOMAaTHYHOTO TOXKEKOTACIHHS Ta AUMOBUIAICHHS, 3a0€3MeYCHHS
MIEPEeMUKAaHHS Ha PE3EPBHI JDKEpesia )KUBJICHHS B Pa3l BiIMOBHM OCHOBHOTO JKEpea.

BuOip Tumy oxpeMux eneMeHTIB, po3poOKa anropuTMmiB 1 (yHKLIH cuctemu
MOXKEKHOT ~CHUTHami3alli BHUKOHYETbCS 3 YypaxXyBaHHSAM IOKEKHOI HeOe3leku Ta

apXITEKTYPHO-IUIaHYBaJIbHUX 0COOJIUBOCTEN 00’ €KTa.
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CucreMa MOXeXHOI CUTHAJI3allii MOBMHHA IIBUJKO BUSBISATH MICUS BUHUKHEHHS
MOXKEX1, HAAIMHO TepenaBaTH CUTHAI Ha NPUHUMaIbHO-KOHTPOJBHMM Mpuiang 1 IMyHKT
NpUIMaHH CUTHAIIB MPO MOXKEXKY, MEPETBOPIOBATH CUTHAI TIPO TMOKEXKY Y CHPUUHSITIUBY
JUIsl TIEPCOHATY 3aXHUIyBaHOTO 00’ekTa (OopMy, BMHKATH ICHYIOYl CTAI[lOHApHI CHCTEMH
MO>KEeXKOTaCIHHSI, 3a0€3MeUyBaTh CAaMOKOHTPOJIb (DYHKI[IOHYBaHHS.

CucremMa MpPOTUIONKEKHOTO Ta MPOTUBUOYXOBOTO 3aXUCTy Mependadyae CTBOPEHHS
YyMOB 1 3a0€3MEeUeHHs] MOJKJIMBOCTI SKHAHUIIBUIAIIOTO 1 €()EKTUBHOTO 2aciHHsa Odcepena
nodicexci Ha CTajlli Horo BUHUKHEHHs. JIJIs JTKBiAAIil HEBEJIMKUX OCEPENIKIB TMOXKEXK 1 JJIA
raciHHS TIOKEX Yy TI0YaTKOBIM cTaAll iX PO3BUTKY CHJIAaMHU TIePCOHATY 00’ €KTIB
3aCTOCOBYIOTHCSl TEPBUHHI 3aCO0M TOXKEXKOTACIHHS, SKUMH TOBHUHHI OyTHM OCHAIllEeHI
npuminieHHs. o HUX BIAHOCATbCS: BOTHETACHUKM, TOXKEXKHHUH 1HBEHTap (raku, JIOMH,
COKHpH, TOKpHBaja 3 HETOPHOYOro TEIUIOI30JIALIINHOTO TMOJIOTHA a0 TMOBCTI, SIIUKUA 3
MicCKOM, OOYKHM 3 BOJOIO, TOXKEXH1 Biapa, COBKOBI jomatu. [lIBuako 3aracutu abo
JIOKaJIi3yBaTH MOKEXKY JAOMOMAraioTh CTalllOHAPHI CIPUHKIIEPH]I a00 APEHYEPHI YCTAHOBKH,
SIK1 BCTAHOBJIFOIOTHCSI B OCOOJIMBO HEOE3MEYHUX MPUMIIICHHSX.

JIJig TaciHHS MOXEX Y HUX BUKOPHCTOBYETHCS BOJAA, MOBITPSIHO-MEXaHI4YHA IiHA abo
ra3u. [HIIMM BapiaHTOM CTalllOHAPHUX YCTAHOBOK € CUCTEMH aBTOMAaTU4YH1 MOAyJibHI (CAM),
HaBe/ieHl Ha puc. 2.29, y KX BUKOPUCTOBYIOTbCS BOTHETACHI MOPOILIKU. Y IUX CUCTEMax
MPUHLIMIT J11 3aKaYHUX MOPOLIKOBUX BOTHEIACHUKIB CYMIIIEHO 3 MPUHIIMIIOM Jiii TEIJIOBOTO
3amka. [Ipu gocsrHeHH] IEBHOT TeMIepaTypH, IO € CBITYCHHSM BUHUKHEHHS B MPUMIIICHHI
MOXKEXK1, CIIPAIIbOBYE TETJIOBUI 3aMOK 1 aBTOMATUYHO MOYMHAETHCS PO3MIJICHHS MOpomKy. Lle
3abe3neuye edekTrBHE 3acTocyBaHHS TakuX CAM Ui MPOTUTIOKEKHOTO 3aXHCTy 00’ €KTIB

0€3 y4acTi JIFOMHH.

CAM-3 CAM-6 CAM-9

Puc. 2.29. 3aranbHuil BUJ aBTOMAaTUYHUX MOYJIbHUX CUCTEM

Bubip HOMeHkiatypu (mepesniky) MEepBUHHUX 3ac00iB, a TaKOX iX KUIBKICTb Ta
MOPSAZIOK PO3MIIIEHHS! BU3HAYAIOTHCA KATEropi€ro BHOYXOMOXKEKOHEOe3MeKH BiIINOBIIHUX
HpUMIIIEHb Ta IX TIOLICIO.

I"acinns nmoxkex B EY Moke BUKOHYBAaTHCh MMicIs BiKIrOYeHHs EVY 1 mig Hanpyroro.
[Ipu racinHi MoXkexi y BIAKIIIOUEHIN eJIeKTPOYyCTaHOBLI MOXKYTh 3aCTOCOBYBATHCh Oy 1b-sIKi

pPEUYOBUHH.

197



3aropanns B EY mig Hampyror MokHa JIIKBIAyBaTH TIEPCOHAIOM OO0 ’€KTa 3a
JIOTIOMOTOI0 PYYHHUX Ta MEPECYBHUX BOTHETACHUKIB!

e 1pu Hanpy3i 70 1 KB BKIIOYHO — MOPOIIKOBUX Ta BYTJIEKUCIOTHUX;

e pu Hanpy3i Bulii 1kB 1 1o 10 kB BKIIOYHO — MOPOIIKOBUX.

[Ipu npoMy BiacTaHb BiA Hacaaku (pacTpy0a) BOTHEraCHHUKIB 10 CTPYMOIPOBIIHUX
9acTUH Ma€ OyTH He MeHIIe 1M.

BaxnuBoro QyHKIIE€I0 CUCTEMHU MPOTHUIIOKEKHOIO Ta MPOTUBUOYXOBOI'O 3aXUCTY €
0OMEKEHHSI PO3MOBCIOMKEHHSI Ta PO3BUTKY MOMKEKi. 1i MeTa — MiHIMi3yBaTH HaciigKu
JIOKQJIbHOTO 3aropsiHHS, 3aXMCT CYCIJHIX NMPUMILIEHb, SKHAWJOBIIE 30€peKeHHS HEeCy4oi
3IaTHOCTI KOHCTPYKIM OyaiBial B IIJIOMY, BiJi 4YOro B 3HA4yHIA MIpl 3alieKaTUME
e(EKTUBHICTH 1 pe3yIbTATUBHICTh BUKOPUCTAHHS Y BUTMIAJAKY MTOTPEOU CUCTEMHU eBaKyarlii.

Oomedrtcenns po3noecio0IHceHHs ma po3eUnKy noxiceiici, 3araiom 3a0e31medy€eThCs:

® BUKOPHCTaHHSM 3ac00iB, IO 3aM00Iral0Th a00 OOMEKYIOTh PO3JIUB 1 PO3TIKAHHS
MOXKEKOHEOE3MEUHOT PIIMHH TTiJ] 9ac TOXKEKI;

® BUKOPHCTaHHSIM BOTHETIEPEIIKOKYIOUHX MPUCTPOIB B YCTATKyBaHHI;

® JIOKATI3aIll€l0 TIOXKEXK1 TOTPIOHOK BOTHECTIMKICTIO OydiBellb Ta CHOPY.
(BOTHECTIMKICTh KOHCTPYKIi — II€ 3JaTHICTh KOHCTPYKIIi 30epiratu Hecydi Ta (abo)
OTOPOJIKYBaJIbHI (PYHKIIIT B yMOBaX MOXKEX1);

® BHUKOPHUCTAaHHSM HETOPIOUMX MareplaiiB JUisi BHYTPILIHBOTO  03100JCHHS
MIPUMIIIEHB;

® BUKOPHCTAHHSM aHTHUIIIPEHIB 1 BOTHETAaCHUX CyMIIIEH;

e BJIAIITYBAHHSIM MPOTUIOXKEKHHUX BiJICTAaHEH MK OyAIBISIMHU Ta CIIOPYAamMHu;

® BJANITYBAaHHAM MPOTUIOXKEKHUX MEPEIIKOT;

¢ ABTOMATWUYHHMHU YyCTAHOBKAMU IMOKEKOTaCiHHS TOIIO.

Hartisascnusivum 3a60annsam ecici cucmemu npOMuUnO#CENCHO20 3axucmy 6e3yMoHo
€ 3axucm nooell i, N0 MONCIUBOCHI, MAMEPIATIbHUX YIHHOCMel ) pa3i nodcedxci. BupineHHs
IbOTO 3aBJIaHHS CTAHOBUTH BEJIMKY CKJIAHICTh, OCKUIBKM Ma€ BIAcHY crHenudiky Ta
3MIMCHIOETHCS 1HIIMMH MIJIIXaMU, HIXK 3aXUCT OyIIBEIbHUX KOHCTPYKIM YK MaTeplaabHUX
miHHOCTe. Bumyimienuit mpouec pyxy JoAeid 3 METOH pITYBaHHS HAa3UBAETHCSA
esakyayiecro. EBakyartiss mofed 13 OyJiBeNb Ta CHOpy[ 31HCHIOETHCS 4Yepe3 eBaKyalliiiHi
Buxoau. Illnmsgxom eBakyarii € Oe3meyHW Uil PyXy JIOJAEH NUIAX, SKUA Beae 10
€BaKyaliifHOTO BUXOY.

Eeakyauyiitnuil éuxio — 1e Buxij 3 OyIuHKY (criopyau) 0e3rnocepeHb0 Ha30BHI a0o
BHXI1JI 13 MPUMIILIEHHS, 110 BEJE 10 KOPUAOPY UM CXOI0BOI KIIITKH Oe3nmocepeiHpo abo yepes
CYMDKHE TpHUMIIIEHHS. BuXoau BBaXKalOThCS €BaKyallMHUMHU SIKIIO BOHM BEOyTh 13

MPUMILIEHB:

198



e [IEpIIOTO TOBEpPXYy Oe3mocepeHh0 Ha30BHI a00 uepe3 BECTUOIONb, KOPHAOP,
CXOJIOBY KJIITKY;

e OyIp-SKOTrO TOBEpPXY, KpPIM TMEPIIOr0 B KOPHAOP, IO BEIe Ha BHYTPILIHIO
CXOJIOBY KIITKY a00 CXOJOBY KIITKY, IO Ma€ BHX1J Oe3MocepeHh0 Ha30BHI a00 uepe3
BECTHUOI0JIb, BIJOKPEMIICHUH BiJl IPUJIETIIUX KOPUAOPIB MEPETOPOIKAMH 3 TBEPUMA;

® y CyCiJJHE IPUMIIIEHHS HAa TOMY K ITOBEPCI, AKe 3a0e3MeYeHe BUXOIaMHU.

JIBepi Ha WDIAXy €Bakyalil MOBUHHI BITYMHATUCS 3a HANPSIMKOM BHXOIy 3
npuminieHHst. JIBepi Ha OATKOHU Ta TUIOMIAAKH, MPU3HAYEH] ISl eBaKyallii 3 IpUMIIIeHb 13
OJTHOYACHHUM TiepeOyBaHHSAM He Outbine 15 moei, a TakoX 13 KOMOp 3 IUIOIIEI0 HE OLIbIie
200 M Ta caHITapHHX BY3JiB, JOIYCKA€THCSA MPOEKTYBAaTH TAKUMH, IO BiAYMHSIOTHCS B
cepeanHy MpuMilleHHs. BramTyBanHsa po3CyBHHX Ta B’i3HUX JABEpeH Ha NUIAXaX eBaKyarlii
HE JI0MyCcKaeTbesa. MiHIManbHA MIMPHUHA IBEPEH Ha HUIAXax eBakyallii moBuHHa OyTH 0,8 M.
HlupuHa 30BHIMIHIX ABEped CXOMOBUX KIITOK MOBHHHA OyTH HE MEHINA IUPHHA MapIry
cxoxiB. Bincrane Big HAHOUIBII BiIAJIEHOTO pPOOOYOro MICHS JO HAHOIMKIOTO
€BaKyalliiHOTO BUXOJly 3 NPHUMIIIEHHS Oe3MocepeIHb0 Ha30BHI a00 HA CXOJOBY KIIITKY HE
IIOBMHHA NIEPEBUIIYBaTH 3HaueHb, HaBeneHux y JIbH B.1.1-7-2002.

BukoHaHHs HOpMAaTHBHHMX BUMOT 10 IUISAXIB €BaKyallil 1[e HE TrapaHTy€e MOBHOTO
yCIiXy eBaKyalii Jitojiel y pasi nmoxexi. [ 3abe3neueHHs: opraHizoBaHOro pyxy Hija 4ac
eBaKyallli Ta TIONepe/PKCHHs] TAaHIKK TEeXHIYHI pINIEHHS T[OBUHHI OyTH JOMOBHEHI
OpraHi3allifHUMU 3aXOJaMHM, J0 SIKUX, MEPeayCiM, BIAHOCATHCS 1HCTPYKTaX Ta HaBYAHHS
MepCcoHamy. 3 IE€I0 X METOK PO3poOJsioTh TUTAHM eBakyallii 3 OyaiBeslb Ta MiCllb 3
MacoBHM MepeOyBaHHAM Jroaed. [lnan eBakyarii CKIaiaeThCs 3 IBOX YaCTUH: rpadivHoi i
TekcToBOi. ['padiyna yacTuHa mpezcTaBisie coOOI0 IUIaH MOBEpXy abo MPUMIILIEHHS, Ha
SAKUI HAaHECEHO IPOHYMEpPOBaHI €BaKyallidHl HUIAXH 1 BUXOAM 3 MapHIpyTaMu pyXy.
MapipyTu pyXy 10 OCHOBHUX €BaKyallliHMX BHUXO/IIB 300paKYIOThCS CYLIUTBHUMH JTIHISIMHU
31 CTpPUIKAMHU 3€JIGHOTO KOJIbOPY, MapUIpyTH 10 3alacHUX BUXOJIB — MyHKTUPHUMHU
3eJICHUMU JIHISIMU 31 cTpuikamMu. OKpiM MapHipyTy PyXy Ha IUIaHI MMO3HA4YaloThCA MICIS
po3TalryBaHHS 3aco0iB OMOBIIIEHHS Ta TMOXeXoraciHHsa. TekcToBa 4YacTHHA TIUIaHY
eBaKyallii, sika IpeacTaBisie co00r TAaOIUII0 3 MEpPeTikoM Ta IMOCTIAOBHICTIO i y pasi
MOXKEX1 1T KOHKPETHHUX IOCATOBUX OCIO 1 MpAIliBHHUKIB, 3aTBEPKYETHCS KEPIBHUKOM
00’exty. Ilman eBakyarlli BUBIIIYETbCS HAa BHUIHOMY MICII, a MOTO TOJIOKEHHS TMOBHUHHI
CUCTEMaTHYHO BIIPAIlbOBYBATHUCH HA IPAKTHIL.

Jly’ke BaXJUBO JUIsl O€3IMEKH JIIOACH CTBOPUTH MPOTHAUMHUNA 3aXUCT MPUMIIICHD 1
oco0nuMBO HUIAXiB eBakyarlii. [IpoTuauMHMII 3axUCT 3a0e3MeUy€eThCsl  OOMEKEHHSIM
PO3MOBCIO/HKEHHS MPOAYKTIB TOPIHHSA MO OYIBIAX Ta MPUMIIICHHSX, 130JISA11€10 MOXKITUBUX

MiCI_II) BUHUKHCHHSA HO)KG)Ki, IMPUMYCOBUM BUIAJICHHAM JUMY.

CucremMa opraizaniiiHO-TeXHIYHUX 3aX0/1IB
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Cucrema opraHizaliiHO-TEXHIYHMX 3aXOJIB Mependadac MOKIUBICTH CTBOPEHHS
CITY>KOU TOXKEXKHO1 Oe3MeKH, CUCTEMH HaBYaHHS 3 MUTAaHb MOXKEXKHOI OE3IMEeKH, a TaKoX
e(eKTUBHUI HArJsA[ 1 KOHTPOJIb 32 JOJEPKAHHSIM 3aKOHOJABCTBA Ta HOPM 3 MOMXKEXKHOI
Oe3MneKu.

Cnyacoa noowcexcrnoi b6esnexku (CIIB), saxa mMoke CTBOPIOBAaTHUCS B MIiHICTEPCTBAX,
IHIIMX UEHTPaJbHUX OpraHax BHMKOHABYOI BJAJM, B 00 €IHAHHSAX MIJMPUEMCTB PI3HOI
dbopmMu BIaCHOCTI BUKOHY€E (DYHKIIIT KOOpAUHAIT 1 BAOCKOHAJICHHS poOOTH 13 3a0€3eueHHs
MOKEXKHOT 0€3MEeKH Ta KOHTPOJIIO 32 MPOBEJACHHAM 1 BUKOHAHHSIM MPOTUIIOKEKHUX 3aXO0/I1B.

OCKUIbKM TOJIOBHUMH MPUYMHAMH TMOXEXK1 € BIACYTHICTh y JIIOJIeH eJIeMEeHTapHUX
3HaHb Ta HEJOTPUMAHHS BHMOI TMOXEXKHOI O€3MeKd, MpoOJIeMi Ha84aHHA 3 HNUMAHb
nooicexcHoi  Oesneku CIII  HAJaBaTH I[EpPIIOYEpProBe 3HAYEHHA. BOHO TOBUHHO
3/11CHIOBATUCH O€3MepepBHO HA BCIX e€Tarnax HaBYaHHS ¥ TPYyJOBOi MISJIBHOCTI 3 CaMOI0O
paHHBOTO BiKy. HaBuaHHS Tparforounx 3IMCHIOETHCS 3T1IHO 3 THIIOBUMH IOJIOXKCHHIMH
Mpo ClieliajbHe HaBYaHHS, IHCTPYKTaXI1 Ta MEPEBIPKY 3HAHb 3 MUTAHb MOKEKHOI O€3MEKU
Ha MIANPUEMCTBAX B YCTaHOBAaX Ta opraizamisax Ykpainu. OcobiuBa pojib B CHUCTEMI
HaBYaHHS BIJBOJAUTHCSA 1HCTPYKTaXKaM 3 MOXKEKHOT Oe3neku. 3TiIHO AII0YMM HOpMaM BOHHU
B 00OB’S3KOBOMY TMOPSJIKY IMPOBOASTHCSA 3 yciMa MpalliBHUKAMH I 4ac MPUUHATTS Ha
pobOTYy 1 HIOPIYHO 3a MICHEM POOOTH TOBUHHI MPOXOJUTH I1HCTPYKT@X 3 MOKEKHOT
Oe3MneKH.

OnHi€ro 3 OCHOBHUX (OPM TOKEKHO-TPOPIIAKTUIHOI POOOTH 3 TPAIliBHUKAMHU €
MPOTHUIIOKEKHA TporaraHaa. BoHa moBWHHA OyTHM cHpsMOBaHa Ha BUKOHAHHS BUMOT
MOKEKHOT O€3MEKU 1 TIOTIEPE/HKCHHSI TI0XKEXK, BUKPUBAIOYH, B MEPIITY Yepry, Taki MPUIHHH
iX BUHUKHEHHSI, SK HEOOEPEIKHE MOBOJKEHHS 3 BOTHEM, IMOPYIICHHS TPABHII €KCILTyaTalii
CJIEKTPOYCTAHOBOK, HEBUKOHAHHS MPOTUIIOKEKHUX 3aXOMIB TiJ dYac MPOBEICHHS
MOXKEKOHEOE3MEUHUX POOIT.

Jlep>kaBHUN TOKEKHUM HArjsi[ 3a CTAaHOM TMOXEXHOT Oe3leku Ha 00’ eKkTax
rocriogapcbkoi  mismeHOCTI  (OI'Jl) He3amexkHo Bim (OpM  BIIACHOCTI  3IIHCHIOETHCS
BIZIMIOBITHO 70 YMHHOTO 3aKOHOJABCTBA JIEP’KABHOIO MOXKE)KHOIO OXOPOHOIO B TOPAIKY,
BcTaHoBieHoMy Kabinetrom MinicTpiB Ykpainu.

Opranu JIep>)KaBHOTO TIOKEKHOTO HATJIAAy HE 3aliekaTh Bil  Oyab-sKHUX
rOCHOJIAPCHKUX OpraHiB, 00’€AHaHb TPOMAJsH, NOJITHUYHUX (POpPMyBaHb, OpraHiB
JIep>KaBHOI BUKOHABUOT BJIa/IH, MICIIEBOTO Ta PETiOHATILHOTO CaMOBPSI Ty BaHHS.

Ha o00’ekTax mnpuBaTHOI BIACHOCTI OpTraHHW JACPKABHOTO IMOXKEKHOTO HATJISITY
KOHTPOJIIOIOTh JIMIIIE YMOBU O€3MEKU JIFOJICH Ha BHITAJIOK TOXKEXKi, a TaKOX BUPIIICHHS
MUTaHb MOXEKHOI 0€3MeKH, 10 CTOCYIOTHCS MpaB Ta IHTEPECiB IHIIMX IOPUAUYHHUX OCiO 1
TpOMaJisH.

13.3. Opranizaunis no:xkexnoi 6e3nexu Ha OI' /[
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[Toxexna Oesmeka mianpueMcTB Ta iHImUX dopm OI'J] 3abe3meuyeTbes MIIAXOM
MPOBEACHHSI OpraHi3alliiHUX, TEXHIYHMX Ta IHIIUX 3axXOJiB, CHPSAMOBAaHUX Ha
MOMEpEe/PKEHHS] Ta 3MEHILIEHHS HEraTUBHUX HACHiJKIB TOXKEX, CTBOPEHHS YMOB MJis
IIBUIKOTO BUKJIUKY TMOXKEKHHUX MIAPO3ALUTIB Ta YCHIITHOTO TaCIHHS TOXKEXK.

BianoBiganpHICTh 32 MPOTHIOXKEKHHM CTaH TMIANPUEMCTB TMOKJIATAEThCS Ha iX
KEpIBHUKIB Ta BIAMOBIIAIBHUX 0C10, YIIOBHOBaXEHHWX HAKa30M KEPIBHHUIITBA Ta MOCAI0BOIO
THCTPYKIII€IO.

Ha kokHOMy miAnpWEMCTBI TOBUHEH OyTH BCTAHOBJEHWUW  BIAMOBIAHHI
MIPOTUIIOKEIKHUM PEXKUM, IKUM MalOTh OyTH BH3HA4YEHI1 BIAMOBIHI TTOJIOKEHHS:

® MOXIIUBICTb 1 MICIISl 32CTOCYBAHHS BIIKPUTOTO BOTHIO Ta MaJiHHS;

® [OpSIOK TMPOBEJCHHS THMYAacCOBUX [MOXKEKOHEOEe3NeYHuX podiT, y T.4.
3BaprOBaJIbHUX;

® TpaBWiIA MPOI3AY Ta CTOSTHKH TPAHCIIOPTHUX 3aCO01B;

e Mmici a7 30epiranHs 1 J0MyCcTUMa KUTbKICTh CHPOBHHU;

® TIOPSIIOK BIIKJIFOUEHHS BiJl MEpEXi eNeKTPOOOIaTHAHHS B pa3l MOXKEKI;

e Jii mpaIiBHUKIB Y pa3l BUABJICHHS MOEX1 TOIIIO.

JI71s1 KOJKHOTO 1eXy, AUIbHUII, TJabopaTopii uu TepUTOpPii MOBUHHA OYTH po3pobIieHa
IHCTPYKIIiSI MPO 3ax0aM MOxexHOo1 Oe3meku. Ili 1HCTpyKIi MOBHHHI MEepepoOIATUCH Ha
OCHOBI aHaJi3y IPOTHUIOKEKHOTO CTaHy o00’€KTa, BIAMOBIAHUX HaKas3iB 1 BKa3iBOK
MIHICTEPCTBA, a TAKOXK MPHU 3aMiHI KEPIBHUKA, ajie He piamie 1 pasy Ha 3 poOKH.

VYeci mpaimiBHUKH TOBHHHI TPOXOJWTH  CHEIliadbHI MPOTUIIOKEKHI HaBYaHHS.
[IpoTunosxexHe HaBYaAHHS MPaIIBHUKIB Ma€ TaKl BUIU:

® [IPOTUIOXKEKHI IHCTPYKTAXK1: BCTYITHUH, IEPBUHHUHN, TIOBTOPHUM, MO3aIJIaHOBUN
Ta IIJIOBUH;

e crieliajgbHe HAaBYaHHS 3 OKEKHO-TEXHIYHOTO MIHIMYMY;

® TIPOTHUIIOKEKHI TPEHYBAHHS.

Ha koxHOMY BUpPOOHMYOMY WiANPUEMCTBI TMOBHHHA OYTHM Taka JOKYMEHTAIs 3
MIOKEXKHOI OE3MeKH:

e 3arayibHO00’€KTOBA IHCTPYKIIS 1po 3axoau [1b Ha mianpuemMcTsi;

e ixcTpykuii I1b B niexax, mabopaTopisix, MaiicTepHsIX TOLIO;

® IHCTPYKIIis 3 00CITYyTrOBYBaHHS YCTAHOBOK TOKEKOTaCIHHS,

® IHCTPYKIIiS 3 0OCITYrOBYBaHHS YCTAaHOBOK TMOXKEKHOI CHTHAJII3AIli1;

® ONEPATHUBHI IJIAHU MOKEXKOTACIHHS HA TMIANPUEMCTBI;

® OIepaTUBHI KapTH A1l HA BUMAJ0K BUHUKHEHHS MOXKEXI;

® [UJIaHU Ta rpadiky MPOBEICHHS HaBYaHb 1 IEPEBIPKHU 3HAHb NIEPCOHAIY.

3aKJII0YeHHSA
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OOGrpyHTOoBaHMii BHOIp 3ax0JiB 1 3ac0o0iB B CHCTEMi 3a0€3MEUEHHS IOMKEXKHOT
Oe3nekn 00’€KTa JaloTh MOXJIHMBICTh, CYTTEBO 3HU3WTH BIPOTIAHICT  BUHHUKHEHHS
BO3TOPSIHHSA, y BHIAJAKYy WOTO BHHUKHEHHS CBOEYACHO BHSIBUTH, BCTAHOBUTH MICIIE
3aliMaHHs, 3aTaCUTH BOTOHb, a Y BUIMAJKy HEKOHTPOJIHOBAHOTO PO3TOBCIOIKCHHS MOKEKH
3MIMCHUTH €BaKyallito JIOAEH 1, MO-MOMIMBOCTI, MaTepiaibHI I{IHHOCTI.

BinnoBiai Ha 3anUTaHHS.

PexomenioBaHna Jireparypa:

1. Oxopona mpaui Ta UMBUIBHUH 3axucT: IliapyuyHuK [uIst CTyZ., sIKI HaBYarOThCS 3a
CIELIAIbHOCTAMM Tajy3ed 3HaHb «ABTOMaTH3alis Ta mpuiaaoOyayBanus» / O. T.
Jleuenko, O. I. [Tonykapos, B. B. 3anapnuii, FO. O. [Tonykapos, O. B. 3emisHcbKa 3a pen.
O. T'. JleBuenka. — Kuis: KIII im. Irops Cikopcekoro, 2018. — 417 c.

2. OcnoBu oxoponu mnpaii [Enextponne Bunanns|: miapyunuk / K. H. Tkauyk, B. B.
3auapuuit, /1. B. 3epkanos, O. 1. [Tonykapos [Ta iH]; HTYY «KIII im. Iropst CikopcbKoroy.
— EnexkrponHi TexcToBi aanHi (1 ¢aitn: 7,4 Mo6aiit). — Kuis: OcHoBa, 2015. — 456 c. — Ha3Ba
3 ekpana. — [Joctyn: http://ela.kpi.ua/handle/123456789/18512.
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JIEKIIISA 14. 3akoHoaaB4Ya Ta HOPMATHBHO-NIPABOBA 0232 OXOPOHU Mpai.
PoscainyBanns, peecTpanisi, 001K, Ta AepaaBHe collialbHe CTPAXyBaHHS
Bi/l HEIIACHMX BUNA/KIB i Mpo@eciiHuX 3aXBOPIOBAHb HA BUPOOHUIITBI

MeTta: 03HAaHOMUTHUCH 13 3aKOHOJIABUOI0 1 HOPMATHUBHO-TIPABOBOIO 0a3010 OXOPOHHU
Tpar.
Hap4yaJubHi nMTaHHSA | PO3PaXyHOK 4acy:

14.1. 3akoHO1aBCTBO YKpaiHu, HOpMaTHBHO-IIpaBOBa 0a3a Ta MI>KHAPOIH1

JIOKYMEHTU Y CHEP1 OXOPOHM TIPALIL. v v e eeereennteennteennaeennneeenneennneeaneeanneeannens 35 xB.
14.2. lep>kaBHUI HArJIA], BIJOMYKI 1 TPOMaJICBKUI KOHTPOJIb 3a OXOPOHOIO mpari 9 XB.
14.3. PoscrmigyBaHHs Ta 001K MPOPECIHHUX 3aXBOPIOBAHD. ... .vvenereneeenneenneannnns 10 xB.
14.4. Po3cmigyBaHHs Ta 00JIIK HETIACHUX BHITAIKIB ...uvv'eteeeteeesenneenneenneanneannnns 15 xB.
14.5. OCHOBHI TIOJIOKEHHS JEP)KABHOTO COIIAJILHOTO CTPaxyBaHHs BiJ HEMIaCHOT
BUIA/IKY HA BUPOOHUITBI Ta MPO(ECIHHOTO 3aXBOPIOBAHHS . ... veneenrennenennennnnn. 15xs.

BAKITEOMEHHT .. eeeeneeeeeeeeee e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ea e e e e ea e e e eeaaeeeennaeeeeaneeeennns 5 xB.

Beryn

[TpaBoBi Ta opraHizauiiiHi OCHOBM OXOpPOHHM Mpalli € Ti€o 0a3o01o, sika 3ade3neuye
COLlIaJIbHUM 3aXUCT IMPAIiBHUKIB 1 Ha K OyIyIOThCSI CaHITAPHO-TIr€HIYHA Ta 1HKEHEPHO-
TEXHIYHA CKJIaJ0B1 OXOpoHH mpai. [IpaBoBa 6a3a 0XOpOHU Mpalll B Taldy3i IPyHTYETbCS Ha
HaI[lOHAJIbBHOMY 3aKOHOJIaBCTBI Ta MDKHApPOJHUX HOpPMax. 3aKOHOAABCTBO YKpaiHH Mpo
OXOpOHY Tpali — IIe CHCTeMa B3a€MOIOB’S3aHUX HOPMATHUBHO-TIPABOBUX aKTiB, IO
pPeryJIoTh BIIHOCHMHM Yy cdepi COIIaJbHOTO 3aXHCTy TPOMAJsSH y Iporeci TpyJaoBOi

TisTbHOCTI. BOHO cKlaaeThes 3 TaKUX JOKYMEHTIB:

. 3akony Ykpainu «IIpo oxopoHy mpaiii»;
. Konekcy 3akoHiB mpo npaio YKpainu;
. 3akony VYkpainu «IIpo 3aranbHO00OB’SI3KOBE  JIep’KaBHE  CoOIllialibHE

CTpaxyBaHHS BiJl HEIIACHOT'O BUIAJKy HAa BUPOOHUITBI Ta MpodeciiiHOro 3axBOPOBaHHS,
SK1 COPUYMHUIIM BTPATy MPale31aTHOCTI»;

. [TpuiHATHX BIAMOBIAHO 10 HUX HOPMAaTUBHO-TIPABOBUX AKTIB;
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14.1. 3akoHoaaBcTBO YKpaiHU, HOPMATHBHO-NIPABOBA 0a3a Ta MIXKHAPOHI
AOKYMeHTH y cdepi 0XOpoHM nmpami

3aKOHO/IaBCTBO YKpaiHU MPO OXOPOHY Ipalli 0a3yeThcsi HA KOHCTUTYIIHOMY TpaBi
BCIX TpoMajasgH YKpaiHM Ha HajekHi, Oe3Me’Hi 1 370pOBI yMOBM Tpalli, rapaHTOBaHi
crarrero 43 Koncrurynii Ykpainu. Llieto x cTarTeio BcTaHOBIIEHO 3a00pOHY BUKOPUCTAHHS
mpari XKiHOK 1 HEMOBHOJITHIX Ha HEOE3MEUHUX Uil iXHBOrO 310poB’s podorax. Ct. 45
Koncturymii rapantye mpaBo BCiX MpaliBHUKIB Ha IIOTHXKHEBUH BIAMOYMHOK Ta IIOPIYHY
OIJIadyBaHy BiJIYCTKY, a TAKO>K BCTAHOBJICHHS] CKOPOUYEHOT'O POOOYOTO JHS MI0I0 OKPEMHX
npodeciii 1 BApOOHUIITB, CKOPOUEHOT TPUBAJIOCTI pOOOTH B HIYHMIA Yac.

OCHOBOIIOJIOKHUM JOKYMEHTOM Yy Tally31 OXOpoHHU mpaii € 3akoH Ykpainu «IIpo
OXOpOHY TIpalli», y SKOMY: BU3HAUEHO MpaBWJIa pealizallii mpaBa Ha OXOPOHY KHUTTA 1
3I0pOB’sl B MPOIECI TPYAOBOI MISIILHOCTI; PO3’SICHEHO BIJIHOCMHU MK POOOTOAABIEM 1
MpaliBHUKOM 3 MHTaHb OE3IEeKH, TIri€HH Ipalli Ha BHPOOHHUIITBI; BCTAHOBJIEHO €JIMHHUI
MOPAAOK opraHizallii oxopoHu npari B Ykpaini. Lleit 3akoH BiIOBIja€ YMHHUM KOHBEHITISIM
1 pexomeHpamisM MiXHApOAHOT oOprasizaiii mpai, IHIIMM MIDKHApOJHUM IPaBOBUM
HOpMaM y Mii ramxy3i. Y HbOMY BHKJIAQJICHO NPHUHIMIH JAEPKABHOI TOJITUKU B Taly3l
OXOpOHHU TIpalli, BU3HAYEHO MOPSIOK yIPaBIiHHA OXOPOHOIO Mpalli Ha BCIX PIBHSAX, a TAKOXK
CHUCTEMY JIEP>KaBHOTO HAIJISITy 1 KOHTPOJTIO Y cpepi OXOpOHH Tparil.

OxkpiM BHpIIIEHHS KIIOYOBUX TPABOBUX IMHUTaHb, 3aKOH BHU3HAYAE€ COLIAIBHO-
€KOHOMIYHI, OpraHi3alliifHO-TeXHIYHl, CaHITApHO-TIT€HIYHI Ta JIKYBIbHO-TIPOQITaKTHIHI
3aX0/I1 3 OXOPOHH Ipari.

ColialbHO-€eKOHOMIUHI  3aX0JM BKJIIOYAIOTh y ce0e HacTymHI EKOHOMIYHI METO/H
yIpaBJIiHHSA OXOPOHOIO TIparli:

e (OO0O0B’sI3KOBE CoIliabHE CTpaxyBaHHs MPalliBHUKIB BIACHUKOM II1ITPUEMCTBA Bij
HEeUIaCHUX BUMAJKIB (CT. 5);

e 30epekeHHsI CepeAHBOTO 3apoOITKy 3a MPAIIOIYKMM 3a MEPioJl MPOCTOI B pasi
BIJICTOPOHEHHSI HOro BIiJl JOPYy4eHOi poOOTH, SKIIO CKJajacsd BUPOOHWUYA CHUTYallls,
HeOe3meyHa I JKUTTS 4Yd 3JI0POB’S MOTO caMoro abo i Jitojied, ki Horo OTOYyOTh
(cT. 6);

e Bumnara BuXifHOT JTOMOMOTH TpPU PO3PUBI TPYAOBOTO OTOBOPY 3a BIACHUM
OaxaHHSM, SIKIIO BJIACHUK HE BUKOHYE BHMOI 3aKOHOJIAaBCTBA a00 yMOB KOJIEKTUBHOTO
JIOTOBOPY 3 MTUTaHb OXOPOHH Tparli (CT. 6);

e be3komToBHe 3a0€e3Me4eHH JTIKyBAIbHO-NPO(IIAKTUYHUM XapyyBaHHSAM Ta 1HIII
MiIJBIH 1 KOMIICHCAIl MpalliBHUKaM, 3alHATAM Ha PO0OTax 3 BAXKKUMH 1 IIKiIJIUBUMH

yMoBamH (CT. 7);
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e be3komToBHa BHaaya MpaliBHUKAM CHEIIATbHOTO OJSTY, CIELIabHOTO B3YTTS
Ta 1HIIMX 3acO0IB 1HAMBIAYAJBHOTO 3aXMCTY Ha poOOTax 3 MIKIJTMBUMU 1 HEOE3MEUHUMH
yMoOBaMH (CT. 8);

e BimmkoayBaHHS BJIACHUKOM IIKOJAM B 3B’S3Ky 3 KaTIITBOM Ta 1HIIUM
YIIKOJDKEHHSIM 3J10pOB’sl TpaniBHUKa (abo Horo ciM’i B pasi cMepTi MOTEPILIOro),
OB’ SI3aHUM 3 BUKOHAHHSIM TPYJIOBUX 00OB’S3KIB, @ TAKOXK MOPAJIbHOI IKOIH (CT. 9).

B minomy 3akon mictuth 44 crarti, 00’enHanux y 8 poszauniB. [lepmuit po3gin
MICTUTh 3arajibH1 MOJIOXKEHHS 1 MPUHIIMIHN JIEPKABHOI MOMITHKA y cPepl OXOPOHU Mpalii.
Pemwrra po3niniB — ue I'apantii npaB Ha oxopony npati (po3ain II, ct. ct. 5-12); Opranizauis
oxoponu npaui (po3ain I, cr. 13-24); CrumyntoBanHs oxopoHu npaui (po3ain IV, ct. 25-
26); HopmaruBHo-mipaBoBi aktu 3 oxoponu (HITAOII) mparmi (posnin V, ct. ct. 27-30);
JlepkaBHe yrpaBiiHHSI 0XO0poHO0 mpami (po3ain VI, cr. ct. 31-37); JlepxaBHuii Harsi i
IPOMAJICBKUN KOHTPOJIb 3a oXopoHoro mpari (po3xin VII, cr. 38-42); BinmoBigaibHICTH
MPaLiBHUKIB 32 TOPYLICHHS 3aKOHOIaBCTBA PO oxopony mpami (posain VIII, cr. 43-44).

3akoH «[Ipo oxopoHy mpalli» MOMUPIOETHCS HA BCIX IOPUINYHUX Ta (PI3UIHUX OCiO,
AKi BIIMOBIHO [0 3aKOHOJABCTBA BHKOPUCTOBYIOTh HaiMaHy Tpaiio, Ta Ha BCIX
MPALIOIOYHX.

Koneke 3axoniB mpo mparro (K3nll) Ykpainu 3atBeppkero 3akoHOM YKpPaiHCHKOT
PCP Bixg 10 rpyans 1971 p. i 3anpoBamxkeno 3 1 gyepBHsa 1972 poky. o HbOrO HEe pa3
BHOCWJIM 3MIHM 1 JOmMOBHEHHs. [IpaBoBe peryiioBaHHS OXOpPOHM TMpali B HbOMY HeE
oOMmexyeTbes rnaBoio XI «Oxopona npartii». Hopmu 3 oxopoHu mpatii MiCTSAThCS B 0aratbox
crartsax iHmux riaaB K3nll Ykpainu.

Binnosinno no Koncrurymii Ykpainu, 3akony Ykpainu «IIpo oxopony mpami» Ta
OCHOB 3aKOHOJaBcTBa Ykpainu «lIpo 3arasbHOOOOB’S3KOBE JEep)KaBHE COIllalbHE
ctpaxyBanHsm» 1999 poky yxBaneHo 3akoH Ykpainu «IIpo 3aranbH0000B’SI3KOBE JIep:KaBHE
coliajbHe CTpaxyBaHHS BiJl HEUIACHOTO BWIIAJKy Ha BHUPOOHHUITBI Ta MpodeciitHoro
3aXBOPIOBAHHS, SKi CIPUUYMHWINA BTpATy Mpane3fatHocTi». Lleil 3akoH BM3Ha4dae MpaBOBY
OCHOBY, €KOHOMIYHHUI MEXaHI3M Ta OpraHi3aliiiHy CTPYKTYpYy CTpaxyBaHHS IPOMAJISH BiJ
HEIaCHOTO BHMAAKy Ta TnpodeciiHoro 3axBoproBaHHS abo 3armbeni JIOJUHM Ha
BUPOOHUIITBI.

JIo OCHOBHHX 3aKOHOJABYMX akKTiB, 110 MalTh O€3MOCEepeHE BITHOIICHHS 0
OXOpPOHHU Tpalli, HaJeXHUTh TaK0X HHU3KA IHIIUX 3aKOHIB — «OCHOBM 3aKOHOJABCTBA
VYkpaiHnu mpo 0XOpoHY 310poB’s», 3akoHu Ykpainu «IIpo 3abe3nedeHHs] CaHITApPHOTO Ta
erniieMigyHoro Onaronoiyyus HaceineHHs» Ta «lIpo BHKOpHCTaHHS sA€pHOi €Heprii Ta
paniaiiitny 6e3nexky». OkpeMi MUTaHHS IPABOBOTO PETYIIOBAHHSI OXOPOHU Mpalli MiCTIThCS

1 B IHIIMX 3aKOHOJABYMX aKTax YKpaiHu.
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Kpim 3a3HaueHnx 3aKoHIB, MPaBOBl BIAHOCHHH y chepl OXOPOHU PEryJIIOITh 1HIII
HalllOHAJbHI 3aKOHOJIaBYl aKTH Ta IMiJI3aKOHHI HOPMAaTHBHI aKTHU: yKa3W 1 PO3MOPSKEHHS
[IpesunenTa, pimieHHS ypsAy, HOPMATHBHI aKTH MIHICTEPCTB Ta IHIIUX IEHTPaTbHUX
OpraHiB JIEp>KaBHOI BJIaJIH.

BaxnuBe Miciie B HOpPMATHBHO-TIPAaBOBOMY TIOJII 3 OXOpPOHHU TIpalll 3aiiMaroTh
MDKHApOJHI JOTOBOpU Ta YroAu, A0 SKUX YKpaiHa NpHeaHanacss B YCTaHOBICHOMY
nopsiAKy. Mi>KHapOH1 IOTOBOPU Ta YTOJH, B IKMX Oepe ydacTh YKpaiHa i siKi CTOCYOThCS
OXOpPOHHU Tpalli, MOAUISIOTHCS HA TPU IPYNH JOKYMEHTIB:

e KOHBEHIIIT Ta pekoMeHaIlli Mi>kHapoaHOi opraHizaiii mparii;

e jmpekTuBU €Bponeiicekoro Cor3y;

® JIBOCTOPOHHI JIOTOBOPH Ta yTOJIH.

Benuke 3HaueHHs cepel MDKHAPOJHUX JOKYMEHTIB, SIKUMHU PETYIIOIOTHCS TPYIOBI
BITHOCHHM, MAalOTh. KOHBEHIII Ta peKoMeHmamii MixHapoaHOi opraHizamii mpari;
Mixuapogai Hopmu comiansHO1 BimmoBiganpHOCTI (Crammapr SA 8000 «ComianpHa
BIIMOBiAAIbHICTEY; MixHapogauii cranmapt ISO 26000 «HacranoBa 1o comianbHIN
BignoBiganbHOCTI»); dupekrusa €C 89/391/€EC Big 12 uepBus 1989 p. «IIpo BBeneHHs
3aX0/IiB, IO CIPHUSAIOTH MOKPAIICHHIO O€3MEKH 1 TIr€HU Tpatli pOOITHUKIBY.

JIupeKkTuBy, MPUHHATI B pamkax €Bporelicbkoro Cor3y € 3aKOHOM IS BCiX KpaiH,
10 BXOJATH JO OpraHi3alii 1 3aBxau BianoBigaTh KoHBeHIAM MOII. Y po3po0iii HoBUX
KOHBEHIIIM, pekoMeHamii Tta iHmmx nokymeHTiB MOII BpaxoByOTh HepeqoBUil TOCBIA
kpaiH-wieHiB €C. Ykpaina e € wienoMm €C, ane He pa3 Ha HaWBUIIMX PIBHSX 3asBIIsIA PO
CBOE TIPAarHEHHsS BCTYIMHUTHU MO I1i€i opraHizaimii. OgHa 3 YMOB NMPUWHATTS HOBHX KpaiH J0
€C— BIINOBIIHICTh IXHBOT'O 3aKOHOJABCTBA 3aKoHOMABCTBY €C, ToMy B Hammii KpaiHi
TpUBAa€ aKTUBHA POOOTa 3 Y3rO/PKEHHS BUMOT 3aKOHIB 1 HOPMAaTHUBHO-IIPABOBHMX aKTiB 13
nupektuBamu €C.

OxpiM 3a3HaUYEHMX OpraHizaliil, y cIpaBy OXOpPOHH Ipaii poOJATh CBiii BHECOK
Tako)k MixHapoaHe areHTcTBO 3 aTtomHoi eHeprii (MAI'ATE), BcecBitHs opranizaitis
oxoponu 3a0poB’ss (BOO3), Mixnaponna opranizauis 31 crangaptuzainii  (1CO),
Mixunapoana opranizamist aBiamii (IKAO) ta Huzka iHmmx. st peryitoBaHHS OKpEMHUX
MUTaHb OXOPOHHW mpai AiloTh moHaa 2000 mia3akOHHMX HOPMATHUBHUX akTiB. Yci I
JIOKYMEHTH CTBOPIOIOTH €JIMHE MPABOBE MOJIE OXOPOHM Tpalli B Hallii KpaiHi B3arajii Ta B
KOHKPETHIH Tary31 30Kpema.

Bumoru oxoponu mpaiii 10 BUpOOHUYOTO CEpeIOBUINA, 00JIaJHAHHS, YCTATKyBaHHS,
MOPSIAKY BEJCHHS poOIT, 3ac00iB 3aXMUCTy MpPAIliBHHUKIB, MOPSAAKY iX HaBUYaHHS, TOIIO
perjiaMeHTOBaHl  BIAMOBIIHUMU  HOPMATUBHO-TIPAaBOBMMHU  aKTaMH, CTaHAapTamu,
paBUIaMU 1 HOPMaMH, 1110 PO3POOJIEH] BIAMOBIAHO 10 3aKOHOAABCTBA MPO OXOPOHY Mpalli 1

CTaHOBJISITh HOPMATHUBHO-TEXHIYHY 0a3y OXOpOHU TIparii.
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3araibHOJIEpKaBHI HOPMAaTHUBHO-TIPABOBI JOKYMEHTH 3 OXOpPOHHM Iipaii B pasi
MOTPeOH JTOMOBHIOKOTH BiIOMYI, 1[0 MOXKYTh OYTH CTBOpPEHi Ha IX OCHOBI. IX 3aTBepIKYIOTH
3QJIEKHO Bij crienu(iku Taly3i: BIAMOBIAHI MIHICTEPCTBA, BIAOMCTBAa YKpaiHH, a TaKOX
acorrialii, koproparrii Ta i 00’ €JHaHHS MAMPUEMCTB.

BrnacHuku mianpueMcTB, YCTaHOB, OpraHizaiiii abo YMOBHOBa)X€HI HUMH OpraHU
pO3pOOIIAIOT, 1 3aTBEP/UKYIOTh Ha OCHOBI 3arajbHOJEP)KAaBHHX 1 BIJOMYHMX BIACHI
HOPMAaTUBHI JOKYMEHTH 3 OXOpPOHM Ipalli, U0 AIIOTh Y MeXax [bOro MiANpPUEMCTBA,
ycTaHoBH a0o0 opranizaiii. HopmMaTuBHI JOKyMEHTH MIANPUEMCTBA KOHKPETU3YIOTh BUMOTH
1 TIOJIOXKEHHS II0JI0 THUTaHb OXOPOHM TIpalll, BPaxOBYHOYH CHEIU(DIKY IiSUIBHOCTI
MIIIPUEMCTBA Ta MOXKJIUBICTh MOJIU(IKyBaTH iXHIO (hOPMY J10 OUIBII CTPOTOI.

HeyxunpHe NOTpUMaHHS BHUMOT HOPMATHBHO-TIPABOBHX JOKYMEHTIB, IO MIOTh Yy
chepi oxopoHHM Tmpali € OOOB’S3KOM POOOTOAABINB. Y pa3i HEMOXXIUBOCTI IMOBHOTO
YCYHEHHs HeOe3NeYHHX 1 IIKIJIMBUX JUIsl 30pOB’S YMOB IHpaii poOOTOJaBelb Mae
MOBIJIOMUTH TPO 1€ BIAMOBIIHUM OpraH JEp>KaBHOTO HArJsay 3a OXOpOHOI0 mpari. Bin
MOJK€ 3BEPHYTHCSI /IO IIbOTO OpPraHy 3 KJIOMOTAaHHSM TPO BCTAHOBIIEHHS HEOOXiTHOTO
TEPMIHY JJIs1 BUKOHAaHHS 3aXO[iB II0J0 YBIANOBIIHEHHS YMOB Ipall Ha KOHKPETHOMY
BUPOOHUUTBI YW poOOYOMYy MiICHI JO HOPMATUBHUX BUMOT. BianoBinHuii oprax
JEeP>KaBHOTO HAIJISIAY 32 OXOPOHOIO Tpalll po3MJisiiae KIOMOTaHHS poOOTOAaBIIs, 3A1MCHIOE B
pasi motpedu eKCHepTU3y 3allJlaHOBAaHMX 3aXO/l1B, BU3HAUAE iX JOCTATHICTh 1 32 HAsIBHOCTI
MiZCTaB MOKE TMPUIMATH PIlICHHS MPO BCTAHOBJICHHS IHIIOTO TEPMiHY 3aCTOCYBAaHHS
BUMOT HOPMATHBHUX aKTiB 3 OXOpOHM mpaii. PoboTomaBers 3000B’s13aHUN HEBITKIATHO
MOBIJIOMUTH 3alliKaBIIEHUX MPAILIBHUKIB TPO PIIMIEHHS I[HOTO  OpraHy Jep>KaBHOTO

HarJsiay 3a OXOPOHOIO Tpalii.

14.2. Jlep:xaBHUM HATJIAA, BITIOMYHH | TPOMaACbKH KOHTPOJIb 32 OXOPOHOI0 Npaui

Jlnst 3a0e3nedeHHs: BUKOHAHHS BHMOT 3aKOHOAABCTBA 3 OXOPOHU mpari B YKpaiHi
CTBOPEHO CHUCTEMY JIE€pP’KaBHOTO HATJISAY, BIiIOMYOTO 1 TPOMAJICHKOTO KOHTPOIIIO IIHX
MUTaHb.

Jlep>kaBHUM Harjs 3a JoTpuMaHHsAM 3akoHiB Ta iHIMX HITAOII, BianoBigHO
1o 3akony «I[Ipo oxopoHy mnpaiii» 311HCHIOIOTH:

® CHCIiabHO YITOBHOBAXEHHUH ICHTPAIBHUN OpraH BUKOHABYOI BIIAJHM 3 HATJISITY
3a oxopoHow mpami (3 mrororo 2015 — JlepxaBHa cnyk0a YKpaiHM 3 NUTaHb Mpaili,
ckopoueHo «Jlepxkmparii»). CBor0 poOOTy yHOBHOBaKCHUH IIEHTPAIBHUN OpraH BUKOHABYOI
BJQJM 3 HaIJSIy 3a OXOPOHOK TMpali NpPOBOAWTH 4Yepe3 TepuTopiaibHi (00sacHi)
yIpaBIIiHHA, TATy3€B1 JIep>KaBHI 1HCIEKIIIi OXOPOHU Mpalli, eKCIePTHO-TEXHIYHI [ICHTPU;

e CIIClIaJbHO YNOBHOBXKEHUM JEp>KaBHUI OpraH 3 MUTaHb pajianiiHol Oe3mexku

(Komirer simepHoro peryitoBanHsa MiHICTEPCTBAa OXOPOHH MPUPOAHOTO CEPEIOBUINIA);
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e CIleLIaJbHO YIOBHOBXKEHUM JIEPKaBHUM OpraH 3 MUTaHb MOKEXKHOI Oe3MmeKu

e cCreliajgbHO YIIOBHOBO)XCHUH Jep>KaBHUHN OpraH 3 MUTaHb TIT€HM Mpalii.

Opranu aep:kaBHOTO HArJisy 3a OXOPOHOIO Tpalll HE 3aliekaThb BiJl OyIb-IKUX
rOCMOJIApPCHKUX OpPTaHiB, Cy0’€KTIB MIANPHUEMHUIITBA, 00’ €IHaHb TPOMAJSH, MOJITUYHUX
(dopMyBaHb, MICLUEBUX JAEpPHKABHUX aJMIHICTpALil 1 OpraHiB MICUEBOIO CaMOBPSAYyBaHHS.
JiAnbHICTh OpraHiB JAEP>KaBHOTO HAIJISIAY 3a OXOPOHOKO IMpalll PEeryJIIEThCS 3aKOHAMHU
Vkpainu «IIpo oxopony mpati», «[Ipo BukopucTaHHS siiepHOi eHeprii 1 paaialiiiHy
oesnexy», «IIpo 3abe3neueHHs] CaHITApPHOTO Ta €MiJAEMIYHOrO OJaronoayddsi HACEJICHHS,
IHIMMMH  HOPMATHUBHO-TIPABOBHMH aKTaMH Ta TIOJIOKCHHSIMH TIPO IIi OpraHd, IO
3arBepKyt0ThCs [Ipesunenrom Ykpainu adbo Kabinetom MiHicTpiB YKpaiHu.

[HCTIeKTOpM HATIIAIOBUX OPraHiB MAaOTh MPAaBO:

e (OesNepemKoJHO  BiJBiMyBaTH  MIAKOHTPONBHI  miampuemctBa  (00’€KTH
BUPOOHUIITBA) Ta 3AIMCHIOBATH B MPHUCYTHOCTI poOOTOMaBIS ab0 #Oro mpejcTaBHUKA
MEPEeBipKY TOTPUMaHHS 3aKOHOAABCTBA 3 OXOPOHH IIpalli;

® OJIep)KyBaTH MOSICHEHHSI, BACHOBKH O0OCTEKEHb, ayAHTIB, 3BITH MPO PIBEHb 1 CTaH
npodiIakTHYHOT pOOOTH, MPUUMHU MOPYIIEHb 3aKOHOJIABCTBA Ta BXKUTI 3aXOAM ILIOJO iX
YCYHEHHS,

e BHJIaBaTU 00OB’A3KOBI JIsl BUKOHAHHS MIPUIHUCH (PO3MOPSKEHHS) PO YCYHEHHS
MOPYIIEHB 1 MPOPAXYHKIB 3 OXOPOHU IIpalli;

e 3a00pOHATH, 3yNUHATH, NMPUIUHATH, OOMEXKYBATH EKCILTyaTallit0o BUPOOHUIITB,
pobounx Micib, Oy/IiBeNlb, YCTaTKyBaHHS, BUKOHAHHS MEBHUX POOIT, 3aCTOCYBaHHS HOBHX
HeOe3MeYHNX PEeYOBHH, peani3aliio MpoAyKIlii, a TAKOK CKacOBYBaTH a0O MPUIUHATH IO
BUJIAaHUX HHUMH JO3BOJIB 1 JIIIEH31H 10 YCYHEHHS MOPYIICHb, SIKI CTBOPIOIOTH 3arpo3y
KUTTIO NIPALlIBHUKIB;

® TMPUTITaTH JO0 aJMIHICTPATHUBHOI BIAMOBIAAIBHOCTI MPAIiBHUKIB, BUHHUX Y
MOpYIIECHH] 3aKOHOABCTBA PO OXOPOHY TIpaIli;

® HaJCWIATH POOOTOMABISAM IOJAHHS PO HEBIAMOBIIHICTH OKpPEMHX OCi0 TXHIN
mocaji, mepeaBaTH Marepialii OpraHaM MPOKYpaTypH IJsl NPUTATHEHHS LOHUX 0cCi0 0
BIZITIOBITAIBHOCTI 3T1THO 13 3aKOHOM.

BimoMumii KOHTpPOJbL TMOKJIAAEHO HA aaMIHICTpAIlil0 TMiANMPUEMCTBA Ta Ha
rocroAapchki opranizaiii BUmoro piBHs. L{eli KOHTpOb 3MIMCHIOIOTH BiATIOBiIHI CITyXOU
OXOPOHH TpALli.

['pomanchkuii KOHTPOJb 3a JOTPUMAHHSM 3aKOHOJABCTBA MPO OXOPOHY Ipari,
CTBOPEHHSIM O€3MEYHMX 1 HEIIKIUIMBUX YMOB Mpalli, HAJIEKHUX BUPOOHHUYUX 1 CaHITaApHO-
noOyTOBUX YMOB, 3a0€3MEYeHHSM MPALIBHUKIB CHELOASIrOM, CHEIB3YTTSIM, 1HIIMMHU
3ac00aMu 1HIWBIAYaJbHOTO Ta KOJIEKTUBHOTO 3aXHUCTY 3A1MCHIOIOTH NMPOQECiiiHI CHIKH B

0c001 CcBOIX BMOOpPHHMX OpraHiB 1 MpeACTaBHUKIB (YMOBHOBa)keHUX 0ci0). Y pasi 3arposu
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KUTTIO a0 3J0pOB’I0 TpAIiBHUKIB TpodeciiiHl CHNUIKM MarTh IIPaBO BUMaraTé Bif
po0OOTOAABII HETAHOTO MPUTIMHEHHS POOIT Ha TIepioa, HEOOXITHUMN NIl YCYHEHHS 3arpo3u
KUTTIO 200 370pOB’10 TpalliBHUKIB. [IpodeciiiHi cmiiKu TakoX MarTh MPaBO: MPOBOJAUTH
HE3ICXKHY EKCIIePTHU3Y YMOB Ipalli, a TaKoXX 00’€KTiB BUPOOHUYOrO TMPU3HAYCHHS, IO
MPOCKTYIOThCSI, OYIyIOThCS YU EKCIUTyaTyroThcs, Ha BianmoBimHicTh ix HITAOII; Opatu
y4acTh y PO3CIilyBaHHI MPHYMH HEIIACHUX BHUIAIKIB Ta MPOQEeCIHHUX 3aXBOPIOBAHb 1
HaJaBaTH CBOi BHMCHOBKM MpPO HHUX, BHOCHUTH pOOOTONABILISIM, JEp>KaBHUM OpraHam
YOpaBIiHHA 1 Harysily MOAAHHS 3 NUTaHb OXOPOHM TMpalll Ta OTPUMYBATH BiJl HHX
apryMEHTOBaHY BiAMOBIb.

VY pa3i BiacyTHOCTI TpodeciiiHol CHIKKA Ha MiIIPUEMCTBI TPOMAJCHKUNA KOHTPOJIb
3/1MCHIOE YIIOBHOBa)XEHA HalMaHMMM TpaliBHUKaMU 0co0a 3 MUTaHb OXOPOHU Mpalli, sKa
Ma€ MpaBo OE3MEePEeIKOAHO MEePEBIPITH Ha MiANMPUEMCTBAX BHKOHAHHS BHMOT 3 OXOPOHHU
mpari 1 BHOCUTH OOOB’SI3KOB1 JJisi PO3TJIsAy poOOTOJABLEM MPOMO3UIIT NMPO YCYHEHHS
BusBiieHux nopyueHb HITAOIIL JIns BuKOHaHHA HMX OOOB’s3KIB poOOTO/aBElb 3a CBIU
paxyHOK OpraHi3oBy€ HaBUYaHHs, 3a0e3neuye HEOoOXITHUMH 3aco0amMu 1 3BUIbHSE
YHOBHOBA)KEHUX 3 OXOPOHHM IIpalll BiJ poOOTH Ha mepeadauyeHuil KOJIEKTUBHUM JI0rOBOPOM
TEpPMIH 13 30€peKEHHIM 32 HUMHU CEpeIHbOro 3apobiTky. He MOXXyTh OyTH MpoirHOpoBaH1
OyIb-sIKI 3aKOHHI 1HTEpPECH NPALIBHUKIB Yy 3B’SI3Ky 3 BHUKOHAHHSIM HHUMU OOOB’SI3KiB
YHOBHOBA)KEHUX 3 OXOpPOHM TMpauil. 3BUIbHEHHS a0o0 TMPUTATHEHHS MPalIBHUKIB [0
JTUCITUIUTIHAPHOT YW MaTepiayibHOI BiAMOBINATBHOCTI 3IMCHIOIOTh JIUIIE B TOPSAKY,
BHU3HAYCHOMY KOJIEKTHBHHUM JIOTOBOPOM.

SIK1II0 yOBHOBa)KEHI 3 OXOPOHU Tpalli BBAXKAIOTh, 0 MPOQITaKTHYHI 3aX01 BAKHTI
poOOTO/MaBIIEM € HEJOCTAaTHIMH, BOHM MOXXYTh 3BEPHYTHCS 3a JIOTIOMOTOIO JIO OpraHy
JIepKaBHOTO HArJsIIy 3a OXOPOHOI0 Tpari. BoHM TakoX MaroTh mpaBo OpaTw ydacTb 1
BHOCHTH BIJNOBIHI TPOMO3MINI M dYac IHCIEKIIHHUX TEpPEeBIPOK MMiIIPUEMCTB YU

BUPOOHUIITB.

14.3. Po3caigyBaHHs Ta 00J1iK npogeciiiHNX 3aXBOPIOBAHb

3rimHo 3i crarreto 22 3akoHy Ykpainu «[Ipo oxopoHy mpari» poOOTOIaBEb
MMOBUHEH OPTraHi30BYyBaTH PO3CIITyBaHHS Ta BECTH OOJIK MpodeciiHuX 3aXBOPIOBAHbD,
HEIIaCHUX BUMAJKIB 1 aBapiil BIAMOBIIHO J0 MOJOXEHHS, IO 3aTBEpIKyeThes KabiHeToM
MinicTpiB YKpaiHu 3a y3ro/UKeHHSIM 3 BCEyKpaiHChbKUMHU 00’ eTHaHHAMU npodceniyiok. 3apas
B Ykpaini € ynnHO [locranoBa Kabinery MinictpiB Ykpainu Ne 1232 Bin 30 nuctonany
2011 p., sxoro 3arBepmxeHo «llopsaok mpoBeneHHS pO3CHiAyBaHHS Ta BEIACHHS OOJIKY
HEIIAaCHUX BHMAJKIB, NpPOQeciiiHuX 3aXxBOPIOBaHb 1 aBapidi Ha BUPOOHHUUTB (Y

noganbiomy — [lopsanok).
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3riIHO 3 MM JOKYMEHTOM pO3CIiAyBaHHIO MiJJISATalOTh YyC1 BIEpIe BHUSBIICHI
BUIMAJIKU XPOHIYHUX TMpodeciHHNX 3aXBOPIOBaHb 1 OTpyeHb (Hamami — TmpodeciiiHi
3aXBOPIOBAaHHS) HE3QJIEKHO BiJI CTPOKY iX HacTaHHsA. BigHeceHHs 3aXBOpPIOBAaHHS [0
npodeciiHOro  3MIMCHIOETHCS  BIAMOBIAHO JO TPOLEAYPH BCTAaHOBJICHHS 3B SI3KY
3aXBOPIOBAHHS 3 YMOBaMH Mpaiii 3rigHo 3 noaatkoM 14 Topsnaky ta mepeniky npodeciiHux
3aXBOPIOBaHb, 3aTBEPPKEHOr0 MocTaHoBO0 Kabinety MiuicTpiB Ykpainu Bia 8 aucromnana
2000 p. Ne 1662 (Odimitiamii Bicauk Ykpainu, 2000 p., Ne 45, ct. 1940).

PoscmimyBanHs opraHizoBye poOOTOJaBEIh BIIPOJOBXK JECATH POOOYMX IHIB 3
MOMEHTY OTPHMMaHHS MOBiAOMIICHHs. BiH 3000B’s3aHuil HagaTH KOMICIi 3 PO3CIiTyBaHHS
JaH1 JIabOpaTOPHUX JOCITIDKEHb IMIKIAIUBUX (PaKTOPIB BUPOOHUYOTrO IMpoIiecy, HEOOX1THY
JOKYMEHTAallil0 (TEXHOJIOT1YHI PEerjiaMeHTH, BUMOTH 1 HOPMAaTHBU 3 O€3MeKHu Ipani TOILo),
3a0€3MeUnTH KOMICII0 MPUMIIICHHSIM, TPAaHCIOPTHUMHU 3aco0aMu 1 3aco0aMu 3B SI3KY,
OpraHi3yBaTH JPYKyBaHHS, PO3MHOKEHHS 1 OQGOpPMIICHHS B HEOOXITHIA KIJIBKOCTI
MatepiaiiB po3CciiayBaHHS.

PoGoTtonmaBens  3000B’si3aHUl Y  MSATHACHHUNW TEpPMIH  TICHA  3aKIHUCHHS
pO3CIiayBaHHS MPUYUH TPOQPECIHHOTO 3aXBOPIOBAHHS PO3TJSHYTH HOTO Marepiaiu Ta
BUJIATU HaKa3 MO 3aXO0JH 11010 3arno0iranHs npodeciiiHuM 3aXBOPIOBAHHSM, a TAKOX PO
MPUTSITHEHHS /10 BIAMOBIJANIBHOCTI OCI0, 3 BUHM SIKUX JOMYUIEHO MOPYLIEHHS CaHITapHHUX
HOPM 1 [TpaBuUJI, UI0 MPU3BEIIU A0 BUHUKHEHHS Npo¢deciiHOro 3aXBOPIOBaHHS.

[Ipo 3milicHEHHS 3ampPOTIOHOBAHMWX KOMICIEIO 3axOJiB MIOJM0  3amoOiraHHs
npodeciitHuM 3aXBOPIOBAHHSIM POOOTOIaBEIlh MTUCHMOBO 1H()OPMYE BIOBIIHY CaHITaApHO-

€MiIeMIOJIOTIYHY YCTAaHOBY (3aKJIaJ) YIIPOIOBXK TEPMiHY, 3a3HAYEHOTO B aKTi.

14.4. Po3cainyBanHs Ta 00J1iK HEIIACHUX BUNA/IKIB

Po3cmimyBaHHsT MPOBOAMTHCA y pa3i BUHUKHEHHS HEMIACHOTO BHUMAAKY, a CaMe
oOMexeHo1 B uaci mofii abo panToBOTo BIUIMBY Ha MpalliBHUKA HEOE3MEYHOTO BUPOOHNIOTO
dakTopa UM CcepefoBHINA, IO CTAIMCS B MPOIECI BUKOHAHHS HUM TPYAOBHX OOOB’SI3KiB,
BHACITIIOK SKUX 3a(iKCOBAaHO IIKOMIY 3J0POB’I0, 30KpeMa BiJl OJICp)KaHHS ITOPAHCHHSI,
TpaBMH, y TOMY YHCIi BHACIiJOK TUIECHUX YIIKO/KEHb, TOCTPOro mpodeciiHoro
3aXBOPIOBAHHS 1 TOCTPOrO MPOQECIfHOTO Ta IHIIUX OTPYEHB, OJEPIKAHHS COHSYHOTO a0o
TEIUIOBOTO yJapy, OIKy, OOMOpPOXEHHS, a TaKOX Yy pa3l yTOIUICHHS, YpPaKCHHS
CIIEKTPUYHUAM CTPYMOM, OJMCKAaBKOIO Ta 1OHI3YIOUMM BHIIPOMIHIOBAHHSM, OJEp)KaHHS
IHIIMX YIIKO/DKEHb BHACITIZOK aBapii, MOXEXi, CTHXIHHOro jmxa (3eMJIeTpycy, 3CYyBY,
MOBEHI, yparaHy TOIIO), KOHTAKTy 3 MPEJCTaBHUKAMH TBAPUHHOTO 1 POCIMHHOTO CBITY, SIKI
MPU3BENHN 10 BTPATH MPALiBHUKOM IpaIe31aTHOCTI Ha OJUH POOOYMiA AeHb uu Olibine abo

70 HEOOXIHOCTI MepeBeACHHA WOTro Ha iHmy (Jiermy) poOOTy HE MEHII K Ha OIHH
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pobounii 1eHb, 3SHUKHEHHS, a TAKOX HACTaHHS CMEPTI MpalliBHUKA 1]l YaC BUKOHAHHS HUM
TPy A0BHX (TTOCaOBUX) 000B’SI3KIB.

[Ipo koxHMI1 HEIIaCHWM BHUMAJOK CBIJOK, MpalliBHUK, SKUH HOro BHSABUB, a00 cam
MOTEPINUIMA TOBUHEH HEraiiHO TMOBIJOMHUTH 0€3MOCEePeIHbOr0 KEepIBHUKA POOIT UM 1HIILY
YIOBHOBa)KEHY 0CO0Y MIAMPUEMCTBA 1 BYKUTH 3aXO0/IIB /10 HAJaHHS HEOOX1THOT TOTTOMOTH.

KepiBHuk po6iT (ymoBHOBa)keHa 0c00a) B CBOIO Uepry 3000B’sI3aHUM:

® TEpPMIHOBO OpraHi3yBaTH HaJaHHS MEIUYHOI JIOMOMOTM MOTEpHiioMy, y pasi
HEOOX1THOCTI IOCTABUTH MOTO JI0 JIIKYBaJIbHO-ITPO(LITAKTUYHOTO 3aKIady;

® T[OBIAOMHUTH TIPO T€, IO CTajoCcs, pOOOTONABIS, BIAMOBIAHY HPOQCHIIKOBY
OpraHizario;

e 30epertu A0 MPUOYTTSI KOMICIi 3 pO3CIiayBaHHs OOCTaHOBKY Ha poOodoMy MicIi
Ta yCTaTKyBaHHS B TaKOMy CTaHi, B SKOMY BOHM OyJM Ha MOMEHT MOAIl (SIKIIO Iie HE
3arpoKye€ JKUTTIO 1 37J0POB’I0 1HIIMX MPALIBHUKIB 1 HE MPHU3BEIE 0 THKKUX HACTIAKIB), a
TAKOX BYKUTH 3aXOiB 0 HEJOMYIIICHHS TAKUX BHUITA]IKIB.

JlikyBanmbHO-TPO(MITAKTUYHUN 3aKJiaJ] TOBHHEH TMepelaTd MpOTAroM J00u 3
BUKOPHUCTAaHHIM 3ac00iB 3B’S13Ky Ta Ha MAlepoBOMY HOCIi €KCTpeHE MOBIJIOMIIEHHS IPO
3BEpHEHHS TMOTEPIJIOT0 3 TIOCHJIAHHAM Ha HEIIACHUH BHIQJAOK Ha BHPOOHUIITBI
MTOB1JIOMUTH 32 BCTAHOBJIEHOIO (POpPMOIO:

® MIANPHEMCTBO, JIe MPAIIOE MOTEPILINIL;

e BiANOBIIHUN poOounii oprad BukoHaB4oi qupekiiii @CC;

e TepuTOpiabHOMY oOpraHosi J[lepkmpari 3a MiclleM HAacTaHHS HEIIacCHOTO
BUTIAJIKY;

® BIJANOBIJHY CaHITapHO-EMIAEMIONOTIYHY YCTaHOBY (3aKiajl) — y pa3i BUSBICHHS
rocTpOro nNpogeciiHoro 3aXBOpIOBaHHs (OTPYEHHS).

PoGoTonaBens, OTpMMaBIIK MOBIAOMIICHHS MPO HENIACHUN BUMAJO0K, KPIM BUIA/IKIB
31 cMepTenbHUM (JIETaJbHUM) HACHIJIKOM, T'PYHNOBHUX, 3 TSDKKUM HACHIAKOM, MPUPOIHOL
CMepTI YW 3HUKHEHHS TMpaIliBHUKA IMiJ] dYac poOOOTH NPOTATOM OJHI€I TOAUHH 3
BUKOPHUCTAaHHSIM 3aco0iB 3B’SI3Ky Ta NPOTIrOM J00M Ha MamnepoBOMY HOCII 3rigHO 3
BCTAaHOBJICHOIO (hOPMOIO TTOBIIOMIISIE TIPO HEITACHHUH BUTIAJO0K BiJIMTOBITHUI poOOUnid opraH
BuKOHaBYO1 nupekilii @CC; AKII0 NOTEPNUINNA € MPAI[IBHUKOM 1HIIIOTO MiANMPUEMCTBA — II€
MIIIPUEMCTBO; Y pa3l HEMAaCHOTO BUIMAJIKY, IO CTaBCS BHACIIIOK MOXKEXi,— BIIMOBIIHI
OpraHu Jep:KaBHOI TMOXKEKHOI OXOPOHM, a B pa3i BHUABIEHHS TOCTporo mpodeciitHoro
3aXBOPIOBAHHS (OTPY€EHHS) — BIAMOBIJIHI CaHITAPHO-EIIIIEMIOJIOTIYHI YCTaHOBHU; YTBOPIOE
KOMICIFO 3 PO3CITiIyBaHHS HEMIACHOTO BUIAKY B KUTLKOCTI HE MEHIIIE TPHOX 0OCiO.

[Ipo rpynoBuii HemacHU BUNIAAO0K, HEMIACHUN BUTAAOK 13 TSHKKUM YU JICTATHHUM

HACJIIKOM, BUMAJ0K CMEpTI Ha MiJMPUEMCTBI, a TaKOXX 3HUKHEHHS MpaIliBHUKA Tij Yac
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BUKOHAHHS HHUM TPYJIOBHX OOOB’SI3KIB POOOTOAABEIh 3000B’S3aHUN HETAHO TEpeaaTH
MOBIIOMJICHHS 3ac00aMH 3B’ 3Ky 32 BCTAHOBJICHOIO (DOPMOIO:

e TepuTopiaabHOMY Oprany [lepxkmnparii;

e OpraHy NpoKypaTypHu 3a MiClIeM BUHUKHEHHS HEIIACHOT'O BUIAJIKY;

® BIANOBIIHOMY poOOUYOMY oprany BukoHaB4oi qupekuii @CC;

e opraHy, 70 cepu 