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IIEPEAMOBA

JlionyHa Ta ii 3M0poB’s1 — HalOiabIlIa LIEHHICTh AepXKaBU, IKa JOKJIaJa€
BEJIMKUX 3YCiJlb, CTBOPIOIOYM YMOBHM O0€3MEeYHOI XXUTTEMISUIBHOCTI JIOJUHU SIK
y CepeIOBMILI MEILIKAHHS, TaK 1 y CepeaOBUILI Mpalii.

be3sneka xurreaisiabHocTi (B2KJ[) — 1e HoOBa HayKOBO-IIpaKTHUYHa
JUCLUIUIIHA TIpOo HUIIXU (opMyBaHHSI cUCTeMU KOM@POPTHOI Ta Oe3MeyHOoil
B3a€EMOIl JIIOOMHU 3 JOBKULISIM. ['0JOBHE 3aBOaHHS 1Li€l HAayKW ITOJSITAE Y
pO3po01Ii METOAIB BUSIBJAECHHS, ileHTU(}iKaLlil Ta MPOrHO3YBaHHS IIKiIIUBUX
(pakTOpIiB OOBKIIISI, a TaKOX BMBYEHHS IX HECHOPUSITIMBOTO BIUIMBY Ha
JIIONVHY, Olocdepy Ta OOBKULISI Y CaMOMYy IIMPOKOMY PO3yMiHHI LIbOrO
cioBa. B Mexax i€l HaykKu pO3pOOJSIOTHCSA 3aXOOM 1 CIIOCOOM 3aXMCTy
Jmogeir 1 00’€KTiB HApOAHOrO TOCHOAApCTBA B YMOBaX BHUHUKHEHHS
HaJA3BUYAMHUX CUTYALIi TEXHOT€HHOIO i MPUPOAHOrO XapakTepy.

CucreMHUIl yCTpili JIIOACHKOTO CYCIIUIbCTBA Ha 3eMJi, (pyHIaMEHT-
TAJIbHUI XapakTep 1 TEHACHILIIl HAYKOBO-TEXHIYHOIO IIPOrpecy B LLJIOMY CBITI
— yce 1ie MPU3BEJIO i MPOAOBXYE MPU3BOAUTU OO IOSBU paHillle HEBIZOMUX
pooJIEM.

ITepimr 3a Bce — 1€ HaA3BUYAWHO iHTEHCUBHE 3POCTAaHHS CTYMEHS
pU3MKY TpaBMaTM3My Ta 3arubeiii Jrogeid MNpu B3aeMoOnil 31 CKIaZHUMMU
TeXHIYHMMM CHUCTEMaMM Ha BUPOOHMILTBI, TPAHCHOPTI, y MoOyTi. 3a JaHUMU
BO3 cMmepTHICTH Bii HELIACHMWX BUIAIKIB Y Hall 4Yac IOCIZA€E TPEeTE MiCLe
MICJISI CEepPLEBO-CYAIMHHMX Ta OHKOJIOTIYHMX 3axBOploBaHb. Hanmpuknanm, B
AHTii y 1946 poui cMepTHICTh Bin iH(EKIIHMWX 3axBOPIOBaHb y 2 pasu
IIepeBUIIyBajla CMEPTHICTh BiJl HeIIaCHMX BUIMAIKiB. Y 1961 poiri cutyaiis
OyJla TIPOTWJIEXKHOIO: 3aruOeib Bil HELIACHMX BMMOAAKiB y 3 pasu
nepeBUIIMIa 3arnoeb Jirojaei Bif iHPEeKLiAHNX 3aXBOPIOBAHb.

CucteMHUIl yCTpiii JIIOACHKOTO CYCIIUIbCTBA Ha 3eMJi, (PyHIaMEHT-
TAIbHUM XapakTep 1 TEHAEHILIIl HAYKOBO-TEXHIYHOTO MPOrpecy B LUJIOMY CBITI
— yce 1ie NPU3BEJIO 1 MPOAOBXYE MPU3BOAUTH 10 MOSIBM paHillle HEBITOMUX
pooJIEM.

Ilepm1 3a Bce — 1L¢ HaA3BMYallHO IHTEHCHMBHE 3pOCTaHHSI CTYIEHS
pU3MKY TpaBMaTU3My Ta 3aruOeni JIIoJe Npu B3aEMOAIl 31 CKJIAAHUMU
TeXHIYHMMM CHUCTEMaMM Ha BMPOOHMILTBI, TPAHCHOPTI, y MoOyTi. 3a JaHUMU
BO3 cMmepTHICTh Bin HelIaCHMWX BUIIAJAKIB Y Halll 4yac IOCiZa€ TpeTE MicCle
IMCJIST CEepLEBO-CYAMHHMX Ta OHKOJOTIYHMX 3axBoproBaHb. Hampukian, B
AHTii y 1946 poui cMepTHICTh Bif iH(EKUiIiHMWX 3axBOPIOBaHb y 2 pasu
IIepeBUIIyBajla CMEPTHICTh BiJl HEIIaCHUX BUIMAIKiB. Y 1961 poii cutyauis
OyJa TIPOTWIEXKHOIO: 3arudeib Bil HELWIACHMX BMMOAAKiB y 3 pasu
nepeBUIIMIIa 3arnoeb Jirojaen Bif iHPeKLiAHNX 3aXBOPIOBAHb.

Hebe3nekn 3a CBO€EW TIpUPOJAOI0 MNOTEHLiMHI (TOOTO TMPUXOBaHi),
MepMaHeHTHi (TOOTO MOCTiiHi, HEMepepBHi) Ta TOTajabHi (TOOTO Bce3arajbHi,
BceocsikHi). Otxke, Hema Ha 3emi JlioguHu, €Kil He 3arpoXyloThb



HeGesneku. Aje 3are € 6arato JIofeill, SIKi Mpo Le He Mifo3pIooTh. IX
CBIIOMICTb MpPALIOE Y PEXUMI BIAUY>KEHOCTI Bl PEabHOTO XKUTTSI.

[nsa  BupoOJIeHHsS igeosorii  O0e3rneku, (popMyBaHHSI O€3MEYHOro
MUCJIEHHSI Ta MOBEIIHKM AeprkKaBa po3po0JIsiEe BIAIOBIAHI CIOCOOM 3aXUCTy
Big HUX y OyIb-sIKMX YMOBax IepeOyBaHHS JIOAWHU.

Oco0irBe 3HaUEHHSI MUTAaHHSI TEXHOTeHHOI 0e3MeKM MaloTh Yy 3B'SI3KY 3
OXOPOHOI0 HABKOJIMILIHBOTO CEPEIOBUILIA.

Y koHcTuTylii YKpaiHM cKa3zaHO, 1O 3a0e3IeYeHHsI €KOJIOTiYHOI1
Oe3neky 1 MiATpUMMaHHS €KOJIOTIYHOI piBHOBAarM Ha TepUTOpil YKpaiHU,
NnoJoJaHHs HacaiakiB YopHOOMIbCbKOI KaTacTpodu — KaTacTpodu ILIaHEe-
TapHOIo MacluTady, 30epexXeHHsS TeHO(POHAY YKpalHCBKOro Hapoay €
000OB’SI3KOM JIepKaBU.

CBiTOBE CHIiBTOBApUMCTBO 3 KOXHWM POKOM BUSIBJISIE BC€ OLIbIIY
3alliKaBJIEHICTh B OXOPOHIi JOBKLULIS, 3a0€3MEUYEHHS CTAJIOrO PO3BUTKY KpaiH
1 perioHiB, 3aXMCTy IHTepeciB MaiOyTHiX TIOKOJiHb. HabmmxeHHs
€KOJIOTIYHOI KPU3M BIIEpIIE BIAUYJIM IIPOMMUCIOBO PO3BUHYTI KpaiHU ILIE Yy
70-x pokax XX CTOJITTS 1 ITOYaId pO3pO0aAITA NPUPOJOOXOPOHHI 3aX0AU SIK
3aKOHOJABYOro, TaK 1 HOPMATMBHOIO XapakKTepy, BUPOOWIM 1 MOYaAIU
IHTEHCHBHO BIIPOBAIXYBAaTW II€BHY CTPATETil0 YMNPABIiHHSI HABKOJUIIHIM
CEPEIOBUILEM.

st peanizalil HaMI4€HOl CTpaTerili MmoJyajyd po3poO0JIITUCH CIeLialbHI
HalllOHAJIbHI CTAHIAPTH, SIKI BU3HAYAIU €IMHY METOIOJIOTIIO 11 MPOBEACHHS.
MixHapoaHi opraHi3alil 31 cTaHIapTWU3alil FOJOBHY yBary modaju 3BepTaTu
HE TUIBKM Ha pO3pOOJIEHHSI CTaHIAPTiB HAa METOAM KOHTPOJIIO (BM3HAYECHHS)
KOMITOHEHTIB HABKOJIMIIHbOIO CepedoBUILa (TTOBITpsI, BoAa, TPYHTH), a 1 HaA
pO3pO0JIEHHS KOMIUIEKCY CTaHIAPTIB CUCTEMHU YIIPABIIHHSAM HaBKOJIWIIHIM
CEepPEIOBUILEM.

CucreMu yrpaBiliHHS SIKICTIO TOBKLLIS € CKJIAAOBOI YAaCTMHOIO 3arajibHOI
CUCTEMHU aIMIHICTPATUBHOTO YIIPABJIIHHSA NIANPUEMCTB 1 OpraHi3aliii.

[HTepHauioHani3aLis Mpo6aeMU SKOCTI HOBKLLISL aKTyasli3ye He TiIbKU
MIPUPOJIHMUYO-HAYKOBI Ta COLIAJIbHO-€KOHOMIYHI, ajie 1 MIKHApOIHO-II0Ji-
TUYHI aCMEKTU YIIPaBIiHHS NMIPUPOIHUMU CUCTEMAMU.

Panilne npupomooxopoHHa [JiSUIBHICTH ITIANPUEMCTB 1 OpraHizauin
3BoAMIACS OO 3AIMCHEHHS BIAIIOBIAHMX 3aXOAiB 3 METOK 3MECHILUEHHS 4u
B3araji 3BUIbHEHHS Big 1uTpadiB 3a 3a0pygHEHHS JOBKULIL. 3apa3 y
PO3BUMHYTMX KpalHax CBITy NMTAaHHS OXOPOHM JOBKULIS — L€ peaai3alis
CHeliaJIbHUX 3axoJiB 3 METOK peaJibHOTO 3aXWCTy JOBKULISA, IIPO 11O
CBIIUMTH (PAKT HagaHHsI OaHKaAMM BiAMOBIAHUX KPEIWTIB JIMIIE 3a YMOBU
JIOBEIEHHS €KOJIOTIYHOI JOLIIJIbHOCTI MPOEKTY.

CTBOpeHHS Ta BIIPOBAIKEHHSI MIKHAPOAHUX €KOJIOTYHUX CTAaHIAPTIB —
1Ie pe3yJIbTAaT BEJIMKOI HEOOXiZHOCTI BUPILIEHHS MPOOJEeMU CBITOBOTO PiBHSI:
BUKUIU B aTMoc(depy, 3a0pyAHEHHS piuyoK i BOOJOMM TOILIO HE OOMEXYIOThCS
TEPUTOPIEID JIMILIE OAHIEI KpalHUM. MIiXHApOAHI €KOJIOTIYHI CTaHOApTU
BU3HAYalOTh METOIM CTBOPEHHSI Ta 3a0e3medyeHHsI (PYHKLIOHYBaHHSI CUCTEM
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€KOJIOTIYHOIr0 YIpaBJiHHYI Ha MIAIIPUEMCTBAX 1 OpraHizalisgx, BHMOTU 10
TaKUX CUCTEM, BCTAHOBWJIM BUMOTHU JO €KOJOTIYHOTO ayaUTy TOLIO.

MixHapoagHI oprasizaiil 3 METpPOJIOril Ta CTaHAapTU3allil, BIIIMOBIIHI
HallilOHAJIbHI OpraHy BEJMKY yBary 3BEpPTAlOTh HE TUIBKM Ha PO3POOJIECHHS
CTaHJAPTIB Ha METOAM KOHTPOJI (BM3HAYECHHSI) OCHOBHMX MapaMeTpiB
OOBKULISA (MOBITpSI, BOAA, TPYHTH), a 1 Ha Ppo3poOJEHHS Cy4YaCHUX
ABTOMATU30BAaHMX 1 aBTOMAaTUYHMX 3aCO0IB KOHTPOJIIO Ta BHUMIipIOBaHHSI.
Po3po0isioTbesl HaliOHaAbHI CTAaHAAPTA HA METOAM KOHTPOJIO, B OCHOBY
SIKMX 3aKJIaJaloThCs caMi CydacHi 3aco0M BUMipIOBaJbHOI TEXHIKM.

Y  HaByajbHOMY TMOCIOHMKY HaBE€IEHO OCHOBHI  ITOJOXKEHHS
HOPMAaTUBHO-MPABOBUX AOKYMEHTIB MJiI BUBUYEHHSI MEHEIKMEHTY Oe3MeKu
Ta 3aXMCTy HACEJICHHS BiA INPUPOIHUX 1 TEXHOTCHHMUX HeOEe3MeK JIIOAWHU B
MOBCSIKICHHUX YMOBAaX, EKCTPEMAJIbHMX Ta HAaA3BUYAHUX CUTYallisIX.

[TociOHMK BIANMOBiZA€E TUMNOBOI HAaBYaJbHOI MpOrpaMu HOPMATUBHOIL
aMcLMILTiHU «Besneka >KUTTEMiSTIbHOCTI» U BUILIMX 3aKianiB ocBith [—IV
PiBHIB aKpeauTallil.

L2 2K BN B 4



BCTYII

IIpoGiemMa 3axucTy JIOAMHM BiI HEOE3MEKM Yy PI3HUX yMOBax il
rnepeOyBaHHS BMHMKJIAa OJHOYACHO i3 IMOSIBOIO Ha 3eMJi HallUX JajleKuX
npamypiB. Ha cBitaHKy JroacTtBa 1€ Oyayd HeOe3MedHi MPUPOIHI SBUILA,
MpeACTaBHMKM 0i0JIOTiYHOIo CBiTYy. 3 4yacoM cTaja 3'sIBISTUCS Hebe3reka,
TBOPLIEM $SIKOI CTaja cama JIoAUHA.

HwuHi moguHa Oinblie BCHOTO CTpaXKJa€e Bifg HEOE3IEKH, Ky cama X i
cTBopua. TUIbKM Yy HOPOXHBO-TPAHCOOPTHUX TIIOMiSIX KOXEH pIK THUHE
oinbre 5000 tuc. ocid. LlopiyHo B YKpaiHi BUHMKAE nmoHad 50 THUC. MOXEX,
i yac SIKUX TMHe OUTbII SIK 2 TUC. YOJIOBIK. JlecsITKM TUCSY OCiO CTaroTh
ILIOPOKY XXEPTBAMU AJIKOTOJIIO.

CraTuCTUYHI JaHi CBigyaTh IIPO Te€, 11O OLIbIIE BCHOIO JIOJAEH TMHYTD,
CTaloTh 1HBAJIIZAMU Ta XBOPMMM Bif Oe3mocepenHbOl HEOE3MEeKM IPUPOI-
HOTO, T€XHOI€HHOI0, aHTPOMNOTE€HHOTO, Oi0JOTIYHOIO, COLIAJbHOTO MOXOJI-
>KeHHd. BuyeHi 3 gaBHIX 4aciB BMBYAIOTb YMOBHU Ipalil Ta O€3IEKMU JIOAWHU.
Ochb KOpOTKMIT nepeslik AesIKUX BYCHUX i3 JaBHIX YaciB JO HalUX JHIB.

Y cBoix mpangx poariasggand ymMoBM mOpaui Apicmnomens (384-322 no
H.e.), [linnokpam (460-377 no H.e.), Aepikora (1494-1555). HebGesneky,
MOB'sI3aHY 3 TipHUYOIO CTpaBolo, BUBYAB [lapaueasc (1493-1541). Homy
HaJIeKUTh BUCHIB. «Bce € orpyra, i Bce € Jikh. TulbKM omHa no3a poOUTH
PEYOBHMHY OTpYTOIO abo jikamur». (Imess mpuHUMNY HopmyBaHH:!). 3akias
OCHOBHU NpodeciiiHol ririeHu, HanucaB KHUTY «IIpo xBopoOu peMiCHUKiIB» —
Pamayuini  (1633-1714 ). M. B. Jlomonocos (1711-1765) Hamnucas
OCHOBOIIOJIOXHi poOOTH 3 Oe3meKu Mpalli y TipHUYii cipasi.

K. Mapkc (1818-1883) ta @. Eneeavc (1820-1895) mocaimkyBaiu yMOBU
npaui Ta Oe3IeKM JIIOAWHU K (PaKTop COLIaIbHO-€KOHOMIYHOIO PO3BUTKY
KarmiTaaizMy. « EKOHOMIUHI €OX1 PO3PI3HSAIOTHCSI HE TUM, L0 BUPOOJISIETHCS,
a TUM SK BUPOOJISIETHCS». 3HAYHMU BHECOK Yy PO3BUTOK TeOpil Oe3IeKu
BHecau BuaatHi BYeHi: BJI. Kupnuuee (1845-1913), A. A. [Ipece (1857-1930),
. Il. Hixoascokut (1855-1918), BA. Jleswpkuii (1867-1936), A. A.
Crkouuncokuii (1874-1960), C I. Kanayn (1897-1943) Ta iH.

B. I Jlenin (1870-1924) BuBYaB ymMOBM mpaui sgK @(akTop pocTy
PEBOJIIOLIIAHOTO HACTPOIO Mac. Y TakKMX TBoOpax sK «Pa3BuTtue Kanurtaiuama
B Poccum», <«HayyHag cucremMa BMXXMMaHHS IOTa», <«3akKOH O
BO3HArpaxIeHus1 pabodymx OT HECUYACTHBIX CJIy4yaeB» Ta IHIIMX MIiCTSAThHCS
OCHOBOIIOJIOXHI 1/1€l, MOKJaAeHI B OCHOBY PaAsHChKOI CHUCTEMU OXOPOHU
npaui Ta Oesneku. Hanpuxknan, «Tpydn gomkeH ObITb OpraHuM3oBaH 0e3
BCSIKOIO Bpeaa Ijisi pabouyero 4ejioBeKa».

IIpansgsmm  OaraTbOX BYEHMX CTBOpPEHI HAyKOBI IIE€PEOYMOBM  JJIS
po3po0OKM 3aco0iB Ta METOMIB 3axXMCTy Big Hebe3dneku. KoMIuieKCHOIo
HayKOBOIO JUCLMIUIIHOK, 110 BUBYA€E HEOE3IEKY Ta 3aXWCT Bif HEl JIOAUHU,
€ 6e3neka xurreaisabHocTi (b2K/).



OcHOBHI M010kKeHHs HaBYaJbHOI aucuumiing b2K/1:

3 MomeHTy mosiBM Ha 3emui JllogHa mepMaHEHTHO XWBE Ta Oi€ B
yMOBax MNOTEHLIMHUX HeOe3MeK, 10 MOCTiHO 3MiHIOThCA. lle mae 3mory
copMyIloBaTl akcioMy IIpo Te, IO JisIbHICTh JIIOAMHM MOTEHLIIMHO
HeOe3IeuHa.

Peanizyrounch y mpocTtopi Ta 4aci, HEOE3MEeKM CHPUYMHSIIOTH IIKOOY
310poB'10 JItoaMHM, sIKa BUSBISIETbCSI Y HEPBOBUX CTpycax, TpaBMaXx,
XBOpOOax, iHBaJiJHMX Ta JICTAJIbHUX Hacjigkax Toulo. OTxe, HeOe3NeKu —
e Te, L0 3arpoxXy€e€ He TuUIbKM JI1omuWHi, a W CyCHuJIbCTBY Ta AepXaBi B
uiztomy. OTxe, npodilakThKa Ta 3aXWUCT Bil. HUX — aKTyaJlbHA TyMaHHa Ta
COlliaJIbHO-€KOHOMIYHA TIpobJjieMa, y BUpilIeHH] sKoi Jlep:kaBa He MOXe He
OyTu 3alliKaBjeHa.

3abe3neyeHHsT Oe3meKuW JiSJIbHOCTI —  3aBOAaHHS  MOEPIIOPSIAHOTO
NpiOpUTETY MJIsI OCOOM, CYCIIUILCTBA, AEpP>KaBU. AOCOJIOTHOI 0Oe3leKu He
OyBae. 3aBXIM ICHYE ASSIKMWI 3aJIMIIKOBUI pu3uK. I1ig Ge3nekor po3yMiloTh
TaKU pIBEHb HEOE3MEeKU, 3 IKUM Ha JAHOMY €Talli HayKOBOTO Ta TEXHIYHOTO
PO3BUTKY MOXHa 3MUpUTUCS. be3neka — e OpuHATHUNA pusuk. [us
JOCITHEHHS 1LI€1 METW HaWmepluvii Ta HAWTOJOBHIIIMWIA CIOCIO TTOdsrae B
OCBITI Hapoay.

HebGe3nmekn 3a CcBO€ TNIpUPOAOIO0 TIOTEHLIMHI (TOOTO MPHUXOBaHIi),
repMaHeHTHi (TOOTO MOCTIMHI, HETIEpepBHi) i ToTajdbHI (TOOTO BCe3arajbHi,
BceocskHi). Otxe, Hema Ha 3emui JlroguHU, $Kii He 3arpoXyloTh
HeOe3mneku. Aje € GaraTto JIoAeH, SKi Ipo Le He IMig03piBaloTh. iX CBIIOMICTb
MpaLlo€E y peXUMI BIIUYKEHOCTI BiJl PeabHOTO XXUTTSI.

[na  BupoOJieHHs igeosorii  Oe3nmekud, (QopMyBaHHSI Oe3MeUYHOIo
MUCJIEHHSI Ta TIOBEAIHKM 1 OyjJa 3alnpomoHOBaHAa HOBAa HaB4YaJlbHA
IucHuILIiHa — «be3neka XUTTeaisIbHOCTI». MOXHaA JaTU Take BU3HAYECHHS
uiei nucuuniainu: be3neka xutrenisibHocTi (B2XK) — 1ie raay3p HayKOBUX
3HaHb, SIKI BUBYAE 3arajbHi HEOE3MeKU, 110 3arpoXylOTh KOXHil JIroguHi, Ta
poO3po0JIsiE BIAMOBIAHI CIIOCOOM 3axWUCTy BIO HUX y OyIb-SIKMX yMOBax
rnepeOyBaHHS JIOAUHU.

bXKJI 3abe3neuye 3arajbHy TIpaMOTHICTb B Tajly3i Oe3leKu; BOHA €
HAayKOBO-METOAWYHUM  (pyHIAMEHTOM  JJIs  BCiX 0€3  BHUKIIOYEHHS
cneuiaJbHuX aucuuiuiiH 6e3neku. b2XKJl He Bupilye npobiem oe3neku. Lle
3aBJaHHS CHeliaJlbHUX JIMCUMIUIIH (rajy3eBa Oe3leka Iipalli, aTOMHa
Oe3neka, ejekTpoOe3neKka, KocMiuHa Oe3rneka Toiuo). JIroguHa, 1o 3acBoiia
bXKJI, HamifiHO 3axuileHa Big HeOE3NMeKW, HE HALIKOAMThL IHIUIM, 37aTHa
rpaMOTHO [OidTM B yMmoBax HeOesnmeku. bXKJ/ — 1me He 3acid BiacHOro
3aXMCTy, SIK BBaXalOTbhb JEsKi, a 3aXUCT OCOOM, CYCIIIJILCTBA Ta Jep>KaBU.
Beenennsa bXKJ/ y Byszax (1990) — HailOuibllie OOCATHEHHSI OCBITHBOI
CUCTEMM B Tajry3i Oe3IeKHu.

bXKJ1 Bupillye Tpu TrpynM HaBYaJbHUX 3aBIaHb. a) igcHTUQIKALS
(po3mizHaBaHHsI) HebOe3neK: BUA HeOe3nmeKW, IPOCTOPOBI Ta 4YacoBi
KOOpPAMHATH, PO3Mip, MOXJIMBA 1IKOAA, IMOBIpHICTh TOLIO; 0) mpodilakThKa
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ineHTu(¢ikoBaHUX HeO0e3MeK Ha OCHOBi 3iCTaBJE€HHS BUAATKIB Ta BUTIO..
BignoBimHO 1m0 3ragaHol KOHLEILIl 3aJJMIIKOBOTO pPU3MKY 4YacTUHA
iIeHTU(PIKOBAHUX 3aBJaHb MOXE 3 MEBHOIO IMOBIPHICTIO peaii3yBaTUCS; B)
TpeTs Tpyla 3aBIaHb — 1I€ Jid B yMOBaxX HaA3BUYAMHUX CUTYALIilA.

3a MoxomkeHHsAM (T€He3MCOM) yci HebOe3neku, 1o BuBYarThesa y b2KII,
IUJIITBCI HA 6 TpyIl: NPUPOIHI, TEXHOT€HHi, AHTPOIIOreHHi, OiOJIOTiuHIi,
€KOJIOT14Hi, COIliaJIbHI.

3a xapakTepoM Jil Ha OpraHi3M JIIOJWHU PO3PI3HAIOTH 5 Tpyn Hebe3rnek
MeXaHi4Hi, pi3nyHi, XiMiuyHi, 6i0J0TiYHi, ICUXO(]i3UUHi.

Haykoee ma memoduune po3kpumms noaodxdceHb CKAAOAE NPOSPAMHY OCHOBY
Bb2XXKJI, y akiii moxcna eudinumu HacmynHi 040KU:

» TeopeTtnuHi ocHOBM. * JItonMHA, SIK €JIEMEHT y CUCTeMaX Oe3MeKU.

« IlpupomHi HeOe3neku (JiTocdepHi, TigpocdepHi, aTMOCOEpHIi,
KOCMIYHi).

« TexHoreHHi HeOe3meku (MexaHiYHI HeOE3MEKM, YCi BUAM MEXaHIYHUX
koiuBaHb, EMII, enekrpobe3neka, BUOyxu Ta MOXeEXi TOLIO). * XiMidHi
HEOE3MEeKU.

« CBiTnoBuii kiaimar. « IloBiTpsi, Boga, TpyHT, JiC 9K (paKTOpU XUTTEBOTO
cepenoBuia. « ExosoriuHi Hebe3neku. « ColliajibHi HeOe3MeKU.

« ExcTpeMmanbHi Ta Haa3Bu4aiHi curyauii. « KepyBanust b2KJI.

BBeneHHST B HaB4YaJibHI IJIAaHW HOBOI AWCHMIUIIHM, IO AiCTaja Ha3BY
«be3neka XMTTEDISNIBHOCTI», a TaKOX BIOKPUTTS OOHOWMEHHOI TpyIu
crneuialbHOCTe 00'€KTMBHO IOCTaBWJIM Ilepel CIieliajlicTaMy NMUTaHHS Mpo
HaBYAJIbHO-METOINYHE 3a0€3MeUYeHHSI HOBOTO MpeaMeTa.

@opMyI0BaHHS O@ILAHUX JOKYMEHTIB CIIPUSIIA TOMY, IO HOBY
HaBYaJIbHY AUCLUILIIHY CTIM PO3IISAaTH SK JesIKe MOE€THAHHS OXOPOHU
npaii Ta UMBUIBHOI OOOpPOHM, a IOTIM TaKOX i OXOPOHM HaBKOJMIIHBOTO
cepenoBulla (exoJsorii). HoBa mo3ulisl moJisirae y TBEpIKE€HHI, 110 Oe3reka
KUTTENISVIBHOCTI — 1I€ HOBUI HaBYaJIbHUM TIPEIMET, 3MICT SIKOI0 CKJIaJaloTh
3arajbHi 3aKOHOMIPHOCTI HeOE3IeYHMX $BUII Ta BIAINOBIAHI MeETOOAM W
3acO0M 3axXUCTy JIOAUMHM Yy Oyab-SKMX yMoOBax 11 IepeOyBaHHs. besmeka
KUTTENISITIBHOCTI BUPIILIYE TPUEANHE 3aBAAHHS, SIKE MOJISATAaE y iaeHTU(iKalil
HeOe3MeKu, peatizanil Mpo@iIakKTUYHUX 3aX0/iB Ta 3aXMCTi BiJ 3aJIUILIKOBOTO
pu3uky. IleBHMM aHaJOroM O€3MEeKM KUTTEMISIBHOCTI € Ol0JIoris, sKa
BCTAHOBJIIOE 3araJibHi 3aKOHOMIPHOCTI, ITpUTaMaHHI BCbOMY XXHWBOMY 1 SKa
MOKJIajla TI0YaTOK TaKMM JMCLUILIIHAM SIK OOTaHiKa, 300JI0Tisl, aHaTOMisl Ta
(piziosorist JOAMHU, TeHETUKA, €KOJIOTIsI.

besneka XATTEQISIJIBHOCTI SBJISIE CEPUO3HY IIPo0JIeMy cydacHOCTI. g 11
BupieHHs1 Hayka b2XKJI 3ajmyyae OaraTo iHIIMX HayK, BOHa BUpOOWJIa MEBHY
CUCTEMY BJIACHUX IMOHMATb, KOHLENTYAJIbHUX CXEM, TEOPETUUYHUX I10JOXEHb,
aKcioM, METOMIB OOCHIIKEHHS, 110 BPaxOBYIOTb CYTTEBI OCOOJMBOCTI
JIACHOCTI, TOOTO MICTUTh KOMIIOHEHTH 3araJibHOl HayKu mpo 0e3mneky. Tomy
0e3MeKy XUTTEQISIJIBHOCTI MOXHa 3aKOHOMIPHO PO3MISAAaTH SIK HAayKOBY Ta
METOJOJIOTIYHY OCHOBY IJI YWCICHHUX CHEHIAUIbHMX IMCUMIUIIH, TaKHX,



Hanpukiaana, Ik «OcHoBM eKoJjorii», «OCHOBM OXOpoHM mpalli», «lIuBiJibHA
000poHa». 3pO3yMiJIo, 110 3B'S30K MDXK O€3IeKOI0 KMUTTEIISUIBHOCTI Ta
OKPEMMMM HayKaMM PO 0e3MeKy HOCUTb B3ZAEMHMM XapakTep.

Buxoosuu i3 euxkaadenux noaoxceno bXKJ/I — ue eanysv Haykoéo-
NpaKmu4Hoi 0isabHOCMi, CNPAMOBAHOI HA BUBYEHHS 3A2ANbHUX 3AKOHOMIDHOCMEU
BUHUKHEHHS Hebe3nek, ix eaacmueocmell, HACAIOKIE 6NAUBY X HA OpeaHim
AOOUHU, OCHO8 3axucmy 300po8s ma cumms AWOUHU I cepedosuwia ii
NPOJNCUBAHHA B8I0 Hebe3nek, a Mmaxkodxc Ha po3poOKy i peanizauiry 8i0N0GIOHUX
3acobié ma 3ax00ieé wodo cmeopeHHs i NIOMpUMKU 300p08UX Ma Oe3NneuHUX YMO8
ocummsi i 0ianbHOCMi AHOOUHU.

HopmatuBHa HaBYaJibHA OUCLMILIMHA «be3neka XKUTTEMISIbHOCTI» — 1
IHTErpoBaHa JMCLUMILUIIHA TyMaHITaApHO-TEXHIYHOIO CIIPSIMYBaHHS, sKa
y3arajJibHIOE JaHi BIAMOBIIHOI HAyKOBO-NPAKTUYHOI OiSIJIBHOCTI, (opMye
MOHSITTEBO-KATETOPIAHUI, TEOPETUYHMM 1  METOHOJIOTIYHMIA  arapart,
HEOOXiOHWI [JI1 BUBYEHHS Yy IIOJAJBIIOMY OXOPOHM Mpalli, 3axuCTy
HaBKOJIUILHBOTO CepelOoBMIIA, IMBUILHOI OOOPOHM Ta IHIUMX TUCLUIUIIH, SKi
BMBYAIOTb KOHKPETHI HEOE3MEKM 1 CIIOCOOM 3aXUCTy Bil HUX.

be3neka XUTTemianbHOCTI — (PYHAAMEHT 3arajJbHOl OCBITM 3 MOpOOJIEM
Oe3nekyu — 1€ HOBUM HaBYAJIBHUN MpPEAMET, 3MICT SKOro CKJIaJaloTh
3arajbHi 3aKOHOMIPHOCTI HeOE3INeYHMX $BHUILI Ta BIANOBIAHI MeETOOAM W
3aCO0M 3aXMUCTY JIIOJAMHU Yy OyIb-IKMX YMOBax 11 mepeOyBaHHS.

l'any3eBi muTtaHHs Oe€3IeKM, 10 BPaXOBYIOTh CIHELU@iIKy BiIMOBIZHUX
MAIPUEMCTB YUTAIOTHCI B Kypci «OXopoHa mpalli B Tainy3i».

MeTta BUBYEHHSI HOBOI JUCLIAIUIIHU — 3a0€3II€YUTU BIAMOBIIHI CYYaCHUM
BMMOTIaM 3HAHHS CTYIOCHTIB IIPO 3arajbHi 3aKOHOMIPHOCTI BUHMKHEHHS i
PO3BUTKY HeOE3IEeK, HaA3BUYAHUX CUTYyallill, B MepIILy Yepry TEXHOT€HHOIO
XapakTepy, 1X BJIACTMBOCTI, MOXJIMBUI BIUIUB Ha XKUTTS i 300POB'S JTIOIUHU
Ta cpopMyBaTH HEOOXiAHI B MAWOYTHiMA MPaKTUYHIN MiSUIBHOCTI CII€LiaicTa
YMiHHSI 1 HaBMYKM IS 1X 3amo0iraHHS 1 JiKBigalil, 3aXWUCTy JIIOOEH Ta
HaBKOJIUIIIHBOTO CEPEIOBUILIA.

3aBgaHHSI OUCLUUILUIIHM «be3meka KUTTENISNIBHOCTI» —  HABYUTU
CTYJEHTIB:

* igeHTU(dIKYBaTU TMOTECHLIMHI HEOE3INeKu, TOOTO PO3II3HOBATU 1X BUII,
BM3HAYaTW MNPOCTOPOBI Ta YaCOBI KOOPAMHATH, BEJIMYMHY Ta IMOBIPHICTb 1X
MIPOSIBY;

e BM3HAYaTW HeOe3MeyHi, IIKIIIMBI Ta Bpaxarwodi @akTopu, IO
MOPOIKYIOThCS IXKEepeJaaMU LIMX HeOe3MNeK;

* MPOTHO3YBaTU MOXJIMBICTh BIUIMBY HEOE3MEYHUX Ta IUKIiIJIMBUX
(hakTOpiB Ha oOpraHi3M JIIOOMHW, a Bpaxawudux (aKToOpiB Ha Oe3IeKy
CUCTEMU «IIOJAUHA-XXUTTEBE CEPEIOBUILECY;

¢ BUKOPMCTOBYBAaTM HOPMAaTUMBHO-IIPABOBY 0a3y 3aXMCTy OCOOMCTOCTI Ta
HaBKOJMUIIHBOTO  CEpeloBHUILIA, IIpaB oOCcoOM Ha MOpauw, MEAUYHE
3a0€3MeUYeHHs, 3aX1UCT Y HaA3BUYAHUX CUTYaLisSIX TOILO;



e pO3po0JSITHM 3axOOM Ha 3aCTOCOBYBaTHM 3acO0M 3axMCTy Big nil
HeOe3MeUHMX, WKIAIMBUX Ta Bpaxardux (paKTOpIB;

e 3amo0OiraT¥ BUMHMKHEHHIO HaA3BUYaWHUX CUTyaliid, a B pasl IX
BMHWKHEHHSI MPpUMMaTH aJeKBaTHI PIILIEHHS Ta BUKOHYBATH Mil, CIIPsIMOBaHI
Ha IX JIKBigalio;

* BHUKOPUCTOBYBAaTM Yy CBOIM TPaKTUYHIA JiSIJIBHOCTI T'POMAaIChKO-
MOJIITUYHI, COLIAJIbHO-€KOHOMIYHI, MpPaBOBI, TEXHIUHi, ITPUPOLOOXOPOHHI,
MEIUKO-TIPOPITAaKTUYHI Ta OCBITHbO-BMXOBHI 3aXOIM, CHpsIMOBAaHiI Ha
3a0€e3IeYeHHsI 300pOBUX 1 0€3MEYHUX YMOB iCHYBaHHS JIIOAMHU B CY4aCHOMY
HaBKOJUIIHbOMY CEPEIOBUIILII;

e MJIAHYBAaTU 3aXOIM 1IOAO CTBOPEHHS 3I0POBUX 1 OE3MEYHUX YMOB
SKUTTS Ta JISUIBHOCTI Y CUCTEMI «JIIOJMHA — XXUTTEBE CEPEIOBUILECY.

BuBueHHs aucuuiuiiHd «be3mneka XUTTENISJIBHOCTI» MPOBOAUTHLCS Ha 1-2
Kypcax HaBYaHHS 1 Tmepegdadae JIEKUiAHI, NOpaKTU4YHI 3aHATTI Ta
caMOCTIiHy poOoTty ctyaeHTiB. Ilim 4ac JIeKIiHUX 3aHITb PEKOMEHIOBAHO
BUKOPHUCTOBYBAaTU METOAW CHUCTEMHOTO aHali3y, €JeMEHTM E€KOHOMIKM Ta
MPOOJIEMHOTO HaBYAHHSI.

BuBueHHd gucuumniiHu «be3neka KMTTEMISIBHOCTI» 0a3yeTbCsl Ha
3acajax IHTerpamil TEOPETMYHUX 1 MNPAKTUYHUX 3HAHb, OTPUMAHUX
CTyACHTAaMM B 3araJibHOOCBITHIX HaBUYaJbHMX 3aKjagax (IpUpOA03HABCTBO,
XiMisl, OCHOBMU 0€3MeKU XUTTEMISUIBHOCTI, (Pi3KyabTypa, TPYAOBE HaBYaAHHS
TOLIO), OAEp>KAaHWX MNPU BUBYCHHI 3arajJbHOOCBITHIX AUCLUILUIIH Yy BUILOMY
3aKJjiali OCBITH, Ta HAOYyTOMY KMTTEBOMY HOCBII.

IIpn migroroBLl HBOro0 HaBYAJBHOIO IOCIOHMKA BUKOpPUCTAaHO «TuITOBa
HaBYaJibHA MporpaMa HOPMATHUBHOI JUCHUILIIHM «be3reka XUTTEmisIbHOCTI»
IUTS. BUIIMX HABYAJIBHUX 3aKJIadiB» IS BCIX CHELIaIbHOCTEN 3a OCBITHBO-
KBATI(QIKALIAHAMYN PIBHIMU  «MOJOJIUMIA  CIICLIIATICT», «OakKajaBp», sKa
3aTBepakKeHa MIiHICTEepCTBOM OCBITM 1 HayKd, MOJIOJII Ta CHOPTY YKpaiHu
31.03.2011 p.

OOcsru BMBUYEHHSI OKPEMMX PO3AiTiB 1 TeM HOPMAaTHMBHOI IUCHUIUIIHU
«be3neka  XUTTENISUIBHOCTI»  BU3HA4YalOTbCS  pOOOYMMU  OCBITHBO-
npogeCiiHMMY HaBYaJbHUMM MpOTrpaMaMu, SIKi CJIiA po3po0JsiTU OO KOXHOI
KOHKPETHOI  CHELiaJlbHOCTI HAa OCHOBI THUIIOBUI 3  ypaxyBaHHSIM
npogeciiiHOro CrpsiIMyBaHHsSI ITOTOKIB i Ipyl, a TaKOX BUMOI CTaHAApTiB
OCBITH.

ITicas BUBYEHHS Kypcy «bes3neka XUTTEAISIIbHOCTI» CTYACHTU CKJIaAdalTh
3aJliK.

L2 2R BN B 4
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Po3snial
TEOPETNYHI OCHOBMU BE3IIEKHU KUTTEAIAJIBHOCTI

1.1. OCHOBHI ITOHATTS TA BUSHAYEHHS

besnexka (xurre)nisapbHocTi (b2XKJl) — rany3p HayKoOBHUX 3HaHb, IO
BMBYA€E HEOE3MEKM Ta 3aCOOM 3aXWCTY Bil HUX JIIOAWHU Y OyAb-SIKUX YMOBaXx
ioro mepeOyBaHHS, li€ Tajy3b 3HAHHS Ta HAYKOBO-NpPAaKTWYHA JisSUIbHICTD,
cOopsiMOBaHa Ha (POPMYBAaHHS O€3MEKU i MOMNEPEeIKEHHSI HEOE3MEeKU ILUISIXOM
BMBUYCHHS 3arajJibHUX 3aKOHOMIPDHOCTEM BMHMKHEHHS HeEOe3IeK, 1X
BJIACTUBOCTEM, HACJIiAKIB IX BIUIMBY Ha OPraHi3M JIOAWHU, OCHOB 3aXUCTy
3I0POB'Sl Ta XXUTTS JIIOAWUHU 1 cepeaoBUILA 11 MPOXKUBAHHS Bif HeOe3MeK.

BuBuenHsa pucumiuiiHu “be3neka  XUTTEMISIIBHOCTI” 0a3yeThbcsl Ha
3HAHHSX TaKWMX AIUCHUIUIIH, gk “@ismka”, “Ximiga”, “OxopoHa mpali”,
“Bionoriga”, “OcHoBu ekosorii”, “IIpaBo3HaBCTBO”.

Hayku npo cycniJibcTBO (COLIi0JIOTisI, eKOHOMiKa, mpaBo). Hayku mpo
O0e3meKy MalrTh COUIBHY Ta oKpeMi yacTuHU (puc. 1.1).

Inxcenepri
Hayxu

| Hayxu npo Hayxu npo
. Geanexy . cycniascmeo
Dymanimapri-
RayKyu

Hayku npo
AHOOUHY

Ipupodmuni
HayKU

Puc. 1.1. Crpykrypa Hayk npo 0e3rnexKy

«KATTEMISIBHICTE» CKIAOAETLCI 3 IBOX CIIB — <«XUTTSI» 1 «IiSJIbHICTh».
Kutra — e omHa 3 (opM ICHYBaHHS MaTepii, SIKYy BiIpi3HSIE Bil iHIIMX
30ATHICTb IO PO3MHOXEHHS, POCTY, PO3BUTKY, AKTMBHOI PEryJislil CBOIO
ckiuagy Ta (yHKLiM, pidHUX (GopM pyXy, MOXIUBICTb IPUCTOCYBAHHS 10
CepeloBHMIIA Ta HAasSBHICTH OOMIHY pPEUYOBMH 1 peaklil Ha IOApPa3HEHHS.
Kutra € Bumow (opMoro iCHyYBaHHS MaTepil IOPiBHSHO 3 iHIIMMU —
(i3nuHOIO, XIMIYHOIO, EHEPreTUYHOIO TOILIIO.

ITo H. ®. Peiimepcy «Kummsa — ue ocobauea gopma pyxy mamepii 3i
cneyupiuHumM 0OMIHOM PeYOB8UH, CAMOBIOHOBAECHHAM, CUCMEMHUM YNPAGAIHHAM,
Camopo38UmMKOM, Pi3u4HON I (YHKUIOHAAbHOW OUCKPEeMHICMIO HCUBUX icmom i
IX CYCRINbHUX KOH2A0Mepamie»

HissbHICTD € crieun@ivyHO JIOACHKOK (POPMOIO aKTMBHOCTI, HEOOXiTHOIO
YMOBOIO ICHYBAaHHS$ JIOJCHKOTO CYCIIJIBCTBA, 3MICT SKOI IMOJSTa€ y AOLIIbHIN
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3MiHI Ta MEPETBOPEHHI B 1HTEpecax JIIOAWHU HABKOJUIIHBOTO CEPEHOBMILIA.
Lle cneuudiyna popma aKTMBHOIO CTaBJEHHS JIOAUHU IO HABKOJUIIHBLOTO
CBITY, 3MICT SIKOI CKJaJa€ MOro AOLUIbHE 3MIHIOBAaHHS Ta NEPETBOPEHHS.
bynpb-sika missnbHICTH MICTUTBH Y COOI METy, 3aci0, pe3yJbTaT Ta caM Mpolec
HistibHOCTI. DopMU IisSUIBHOCTI pi3HOMaHITHI. BOHM OXOIUIIOIOTH NMpaKTUYHI,
IHTEeJeKTyabHi, JYXOBHI MPOLIECH, 1O MPOTIKAIOTh y MOOYTi, TPOMaJCHKIii,
KyJAbTYPHili, TPYIOBili, HAYKOBiii, HABYAJIbHOIM Ta iHIIMX cPepax KUATTS.

Jltonchka aKTHMBHICTL Ma€ OCOOJIMBICTD, SIKa BiApi3HSE 11 Bil aKTMBHOCTI
pELUTU KMBUX OpraHidMmiB Ta icToT. Ll OCOOIMBICTH IOJSIrae B TOMY, IO
JIIOIVHA HE JIMIIE MPUCTOCOBYETHCS 1O HABKOJMILIHBOIO CEpeloBUILIA, a ¢
TpaHC(HOPMYE HOro IJis1 3aJ0BOJEHHS BJIACHUX MOTPEO, aKTUBHO B3aEMOJIE 3
HUM, 3aBISIKM YOMY 1 JOCSTa€E CBIIOMO MOCTaBJICHOI METH, 10 BUHHUKJA
BHACJIIIOK IIPOSIBY Y Hel TIEBHOI TTOTPEOu.

300po6’s — TPUPOJHUM CTAaH OPTaHi3My, IO XapaKTEPU3YETbCS IOro
3piBHOBAXXEHICTIO 13 HABKOJIMILHIM CEpPeIOBUILEM Ta BiICYTHICTIO OYIb-SIKUX
XBOPOOJIMBUX 3MiH.

B VYcraBi BcecBiTHBOI opranizallii OXOpPOHM 3A0pOB’S 3allMCaHo:

«300pOB’d — 1€ CTaH MNOBHOIO (i3MYHOr0, AYXOBHOIO Ta COLIAJILHOTO
OaronoJjiy4yysi, a He TiJIbKUA BiICYTHICTb XBOPOO Ta (Pi3UYHUX NEPEKTiB».
besneka — cTaH [OISJIBHOCTI, NPUM SKOMY i3 MEBHOIO IMOBIpPHICTIO

BUKJIIOUEHI MpOSIBU HeOe3MeKU, a00 BiJCYTHICTb HaAMIpHOI HeOe3INeKH, Iie
30aJJaHCOBaHMM, 3a eKCHEepPTHOK OLIHKOI, CTaH JIIOAWHU, COLiyMmy,
JIEp>KaBy, NIPUPOAHUX, AHTPOMOTEHHUX CUCTEM TOLLO.

HNCTY 2293-99 Bu3zHauae TepMiH «be3nexka» sIK CTaH 3aXUILEHOCTI ocodu
Ta CyCHLUIbCTBA BiJ PU3MKY 3a3HATU LLIKOJIM.

be3nexa nwodunu — 1€ TIOHSTTS, 11O BimoOpaxkae camMy CYThb JIOJACBKOIO
JKUTTS, 11 MEHTaJIbHI, COLIlaJIbHI 1 DYXOBHI HamOaHHsA. be3neka JTOOMHU —
HEBil'€MHa CKJIaJoBa XapaKTepUCTUKA CTpPaTEeriyHOro HampsMmy JIOJACTBA, 110
Bu3HauyeHuii OOH sk «ctanmuit doacbkuil po3BUTOK» (Sustainable Human
Development) — Takuii po3BUTOK, SIKMM BeAe HE TLIbKKA A0 €KOHOMIYHOIO, a
i OO COLIAJIbHOTO, KYyJAbTYPHOIO, JOYXOBHOIO 3pOCTAHHS, 10O CHpPUSIE
ryMaHi3zalil  MEHTaJiTeTy TrpoMaasgH 1  30arayeHH©  MO3UTUBHOIO
3araJibHOJIIOACHKOTO IOCBIIY.

Hebe3zneka — sBuia, npouecu, 00’€KTH, BJACTUBOCTI MPEAMETIB, 31aTHI
Yy NOEBHUX yMOBaX HAHOCUTU IIKOAY 3AO0POB’I0 JIIOAWHHU, 1€ yYMOBa YU
CUTyallisl, sIKa ICHYE B HAKOJMIIHbLOMY CEPEOOBHUILI 1 3IaTHA IIPU3BECTU IO
He0aXXaHOTO BMBIJIBHEHHSI €HEepril, 110 MOXE CIPUYMHUTU (Pi3UYHY ILIKOAIY,
MOpPaHEeHHS Ta/4U TOIIKOIXKEHHSI.

JCTY 2293-99 BusHauae TepMiH «bOe3nexka» SK CTaH 3aXMIINCHOCTI OCOOM Ta
CyCHUIbCTBA BiJ PU3UKY 3a3HATU IIKOAU. Y [bOMY BH3HAUCHHI MOHSTTS «Oe3MeKa
IPUCYTHIA TEPMIH «PUIUKY.

Puszuk — KiJbKiCHaA OILlIHKA HeOe3neku. Bu3HavaeThcd K 4yacTtora abo
iMOBIpHICTh BUHMKHEHHSI OJHIEI IOMil ITil 4Yac HACTaHHS IHIOI. 3BUYAllHO
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1e Oe3po3MipHa BeJMUYMHA, 1O JIEXKUTh y Mexax Big 0 mo 1. Moxe
BU3HAYATUCS ¥ IHIIMMU 3pYyYHUMU CIIOCOOAMMU.

Pu3uk BMHMKHEHHS aBapiil, MOIIKOMXEHb a00 BUXOAY 3 JIady MPOCTHUX
TeXHIYHUX IPUCTPOIB BM3HAUYMTHU HeCKJIagHO. 11 CKIIagHMX K€ TEXHIYHMX
CUCTEM, a TUM OinblIe JIJIS JIOAWHU YU CYCHIJILCTBA PU3UK — 1I€ KaTeropis,
dKa Ma€ BEJUKY KIJIbKICTh IHAMBIAYAJIbHMUX O3HAK 1 XapaKTEPUCTUK, 1 MaTe-
MAaTMYHO TOYHO BM3HAUYMTM WMOro HAA3BMYAMHO CKJIAAHO, a 1HKOJM He-
MOXJIMBO. B Takux BMMmagkax pu3MK MOXE OYTM OLIIHCHWM JWIIE 3aBISIKU
€KCIIEpTHIN OLIIHIII.

Ioenmudgpikauia nebesnexku — mpoliec po3Mi3HABaHHSI 00pa3y HeOe3MNeKu,
BCTAHOBJICHHSI MOXJIMBUX MNPUYMH, MNPOCTOPOBUX Ta YACOBUX KOOPIMWHAT,
iIMOBIPHOCTI MPOSIBY, BEJIMYMHU Ta HACJIIKIB HEOE3MEKN.

Tlomenuyitinuti — MOXJIUBWIA, TPUXOBAaHUM.

Cucmema — CYKYIHICTb €JIEMEHTIB, B3a€EMOJis MiX SIKMMU aJeKBaTHa
METI.

Mema — 1€, 1O YSABISIETBCS Y CBIIOMOCTI Ta OYIKYETbCS B Pe3yJIbTaTi
MMEBHMM YMHOM CHPSIMOBAHMX [IilA.

Ilpuyuna — llomig, WO Tmepeaye Ta BUKIMKAE IHINY IIOMdiI0, $Ka
Ha3UBAETHCS HACTIAKOM.

Illkooa 310poOB’1I0 — 1Ie¢ 3aXBOPIOBAHHSI, TPAaBMYBaHHSI, Y TOMY YMCJi 3
JIETaJIbHUM HACJIAKOM, 1HBAJIIIHICTIO, TOLIO.

Ymoeu OdisabHocmi — CyKymnHICTh (PaKTOpiB cepenoBuila IepeOyBaHHS,
IO JilOTh Ha JIIOJUHY.

¢ 4000

1.2. Knacudikanis mxepes HeOe3nekn, HeOe3MeUHUX
Ta WKiAIMBUX (PaKTOpiB

Hebe3nexa — uentpanbHe NOHATTA b K]l mig skuM po3yMiloTh Oyab-sIKi
SIBUILIA, MPOLIECH, 00’ €KTU, BIACTUBOCTI IPEAMETIB, 31aTHi Y MeBHUX YMOBax
HAHOCUTH IIKOJY 3J10POB’I0 JIOAUHMU.

KinpkicTh 03HaK, 10 XapaKTEpu3ylOTb HeOE3MeKy, MOoxe OyTu
30UIblIEHA ab0 3MEHIIeHa Yy 3aJieKHOCTI Big MeTd aHamidy. JlaHe
BU3HaueHHs HeoOe3nekn y b2KJ| mornmHae icHylo4l CTaHIApPTHI ITOHSTTS
(HeOe3meyHi Ta IWIKIIIMBI BUPOOHMYI ((pakTopu), TOMYy 1O € OuLIbII
00’€MHUM, TaKKUM, 1110 YPaXOBY€ BCi (OPMU HisSJIbHOCTI.

HebGe3neky 30epiraloTb BCi CMCTEMHM, IO MAalOTh €HEpPriro, XiMiYHO Ta
0iOJIOTIYHO AaKTMBHI KOMIIOHEHTHU, a TaKOX XapaKTepUCTUKHU, 1O He
BiAINOBIAAIOTh YMOBAM XUTTEAISIIBHOCTI JTIOJUHU.

Hebe3neku HocITb nomenyitiHuii (MOXJIWBUI, MPUXOBAHUI) XapaKTep.
AxTyanizaliss HeOe3leK BiJZOYBA€ETbCS 3a IMEBHMX YMOB, SIKi IMEHYIOThCS
npuurHaMu. O3HakaMu, 110 BU3HAYalOTh HeOEe3MeKy, €: 3arpo3a sl XUTTS,
MOXKJIMBICTb HAaHECEHHSI IIKOIMW 3J0POB’I0; MOPYILIEHHS YMOB HOPMAaJbHOIO
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(byHKLIIOHYBaHHSI OpraHiB Ta cucteM JoguHU. HebOe3neka - NOHITTA
BiZHOCHE.

Homenxaamypa — cucteMa Ha3B, TEPMiHIB, 10 3aCTOCOBYIOTHCS Y SIKiM-
HeOyab rajgy3i Hayku, TexHikud. Y Tteopii bXKJ/l mouinbHO BUAIIUTH KijJbKa
pPiBHIB HOMEHKJIATypW: 3arajbHy, JIOKaJbHY, Tajly3eBy, MicueBy (s
OKpeMHX O0’€KTIB) Ta iH.

Jlo 3arajbHOI HOMEHKJIAaTypU BiZHOCSTH yC1 BUAM HEOE3MNEK: aJKOIOJb,
aHoMajlbHa TeMIlepaTypa TIIOBITps, aHOMaJlbHa  BOJIOTICTb  MOBITPS,
aHOMaJIbHa pYXOMICTb TIIOBITpSI, AaHOMAaJbHMUI OApPOMETPUYHUUA THUCK,
apoopuMaM, aHOMaJbHE OCBITJIEHHS, aHOMaJbHa IOHI3allisd IIOBITPS,
BaKyyM, BHOyX, BUOYXOBI pe4OBMHM, BiOpallisl, BOAa, YAaCTUHU MAILUWHU, 11O
0o0epTaroThCsl, BUCOTA, Ta3u, TepOiluan, TIMOrMHAa, TiNoAMHaMIs, TIMOKIHEe3is,
OXeJeob, Tapsdi TOBEpPXHi, JAWHAMIYHI MNEpPEeBaHTAXCHHS, MOLI, UM,
MPEAMETH, IO pPYyXalOThbCsd, I1IKi PEYOBMHM, 3aXBOPIOBAHHS, 3aMKHYTUM
00’eM, HAIMIIKOBUIA THUCK Yy pe3epByapax, iH@pa3ByK, iH@payepBoHE
BUITPOMIHIOBAHH, ICKpU, XUTAaBMUI, KIHETUYHA €HEPTisd, KOpPO3isd, JIa3epHE
BUITPOMIHIOBAHHS, JIMCTOIIA[, MAarHiTHI MOJsI, MIKpPOOpPraHi3aMHu, MeOuKame-
HTU, METEOPUTHU, OJUCKABKU (IpPO3U), MOHOTOHHICTh, MOPYILIEHHS Tra30BOrO
CKJIaay MOBITpS, TOBIHb, HAKMII, HEAOCTAaTHS MILHICTh, HEPIiBHI MOBEPXHI,
HeTIpaBWJIbHI il NepCOHaly, BOTHEHEOe3INeYHi pPEeYOBUHM, BOTOHb, 30pOs
(BOorHemajbHa, XOJOAHA Ta iH.), TOCTpi MHOpeaMeTu (KOJwui, pixkKydi),
OTPYEHHS, TOMMJIKOBI Ail JIIOAEi, OXOJIOJXKEHI IIOBEpXxHi, MamiHHs (0e3
BCTAHOBJICHOI MPUYMHM), T1apa, NEepPEeBaHTAXEHHS MallMH Ta MEXaHi3MiB,
TepeHarnpyra aHaji3aTopiB, NEeCTUMLUMAM, MiABUILEHA SCKPaBICThb CBiTJIa
MOKeXa, TICUXO0JOriYyHa HECYMICHICTb, MyJbCallisl CBITJIOBOIO ITIOTOKY, IHWJI,
poboua 1mo3a, pamianisi, pe30HaHC, CEHCOpHa JAepMBallisl, IIBUIKICTb PYXy Ta
oOepTaHHsS, CJIM3bKa IIOBEPXHS, CHIroIan, COHSYHA aKTHUBHICTb, COHILIE
(COHSIYHMUA ymap), COHJMBICTb, CTAaTWYHI MEpEeBAHTAXEHHS, CTaTAYHA
eJIeKTpUKa, TaldyHU, CTPyM BHCOKOI 4YaCTOTHM, TyMaH, yJapHa XBWJIS,
VJIBTPa3BYK, VJbTpadiojieTOBE BUIIPOMiIHIOBAaHHS, PO3yMOBE II€peBaHTa-
>KCHHSI, yparaH, TIIPMCKOPEHHSI, BTOMAa, IIIyM, €JIEKTPOMArHiTHE TII0JIE,
EMOLIMAHUI CTpeC, eMOLIHE MepEeBaHTAKEHHSI, OTPYIHI PEYOBUHU TOLIO.

Howmenknatypa, ToOTO mepeslik MOXJIMBUX HeOe3reK, Hajaiuye noHan 150
HaliIMEHYBaHb.

[lim yac BUKOHAHHS KOHKPETHMUX OOCHIIXEHb CKJIAZAETbCI HOMEHK-
JlaTypa HeOe3nmeK I OKpeMUX OO0’€KTiB (BUPOOHMLTB, LEXiB, pPOOOUYMX
MiClIb, TIPOLIECIB, TTpOodeECiii TOLIO)

KopucHicTb HOMEHKJIATyp MOJISITA€E B TOMY, IO BOHM MICTATh ITOBHUMA
Mepesik MOTEHUIMHMX HeOe3MeK Ta IOJETLIYIOTh MOpouec imaeHTUdiKallil.
[Ipouenypa ckiamaHHS HOMEHKJIATypu Ma€ Mpo@iuIaKTUUHE CIIPSIMYBaHHSI.

Takconomia — Hayka npo Kiaacu@ikallilo Ta CUCTEMaTU3aLlil0 CKJIIAAHUX
SIBUIL, MOHATH, 00’€KTiB. OCKIJbKM Hebe3rneKa € IOHSATTSIM CKJIaJIHUM,
iepapxiyHMM, TakKuWM, 10O Ma€ Oarato O3HaK, TO Kjacugikalisgs Ta
cucTeMaTu3allisl 1X BUKOHYE BaXXJIMBY POJIb B OpraHi3aliil HQyKOBOrO 3HaHHS
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B Tajly3i 0Oe3NeKu OisJIbHOCTI, Ja€e 3MOry TIJMOlle TMi3HaTh HpUPOLY
HEeOe3MeKU.

JlockoHajla, JOCTaTHbO ITOBHA TAaKCOHOMisl HeOe3IeK IOKMW IO He
po3po0JIeHa.

3ajexXHO BiJ KOHKPETHMX MOTPEeO iCHYIOTh PI3HI CUCTEMM Kiacuikaiii
— 3a IXKEpeJoM IIOXOMIXKEHHS, JIOKAJIi3alli€lo, HaclhigKaMu, 30UMTKaMu,
ceporo NposBy, CTPYKTYPOIO, XapaKTEPOM BIUIMBY Ha JIIOJAWUHY TOLLO.

3a JKepeaoM IIOXOMKEHHSI PO3PI3HSIOThL 6 epyn Hebe3nek: MPUPOMIHI,
TEXHOIE€HHI, aHTPOIIOIr€HHI1, €KOJIOTIYHI, COLiaJIbHI, O10JIOTIYHI.

3a xapakmepom Oii Ha A00uHy HEOE3MEKM MOXHA IOAUIATA Ha TPYMU:
(piznyuHi, XimMiuHi, GiosoriyHi, ncuxodizionoriudi ('OCT 12.0.003-74)

3a uacom 6uUABAEHHA NO2AHUX HAcCAIOKié HeOe3NeKU JUISAITbCS Ha
IMITYJIbCUBHI Ta KYMYJISITUBHI.

3a aokanizauyicro Hebesnexku OyBalOTh: TMOB’s3aHi 13 JTocdepolo,
rigzpocdeporo, aTMocPpepor, KOCMOCOM.

3a Hacaidkamu, wo cnpuyuHuAU: BTOMA, 3aXBOPIOBAHHS, TpaBMM, aBapii,
MOXeXi, JeTaJbHl HACTIAKM Ta 1H.

3a HaHecewemu  30umkamu:  COLiaJbHi, TEXHiIYHi, €KOJIOTIYHUN,
€KOHOMIYHI.

Cohepu nposey nebesnex: noOyTOBa, CIIOPTUBHA, JOPOXKHBO-TPAHCIIOPTHA,
BUPOOHMYA, BIICHKOBA Ta IH.

3a cmpykmyporo (OynoBOIO) HeOe3MeKr AiISIThCSI HAa MPOCTI Ta IOXiJHI,
1110 TTOPOIXKYIOTHCSI B3AEMOMIEI0 MPOCTUX.

3a enepeicro, wo peanizyemscs, HeOE3MEKM OiASITbCSI Ha aKTUBHI Ta
MMAaCUBHI.

Taka kymacugikamiss Maitke 30ira€TbCcs 3 Kiaacu@ikali€o Haa3BUYAHUX
CUTYyallili, 3aTBepAKEHOI IocTaHOBOI KabiHety MiHicTpiB YKpaiHU, 3rigHO
3 gKor Hana3BuyaiHi cutyauii (HC) Ha teputopii YKpaiHu NoauIsIiOThCS Ha:
HC mexnoeennoco, HC npupoonoeo, HC couiaasvno-noaimuunoco ta HC
BOCHHO020 Xapaxkmepy.

3 Takorw Kiacu@ikall€w y3romXyeTbCs Kiacudikallis HeOe3NMeyHuX Ta
LIKITJTMBUX BUpOoOHMYMX (pakTopiB, BctaHoBJieHa [ OCT 12.0.003-74.

Ilpupooni oxcepeaa nebesnexu — 11¢ IPUPOJHI 00'€EKTU, SIBULLIA MPUPOIU
Ta CTUXIiliHI JIuxa, SIKi CTAHOBJISITh 3arpo3y IJISL >KUTTS YW 340POB'S JIOIUHU
(3emyeTpycu, 3CyBM, CeJli, BYJKAHW, IIOBEHi, CHIroBi JIJaBUHU, IITOPMH,
yparaHu, 3JIMBM, Tpad, TyMaHU, OXeJeal, OJMCKABKM, aCTEPOiIn, COHSIYHE Ta
KOCMiYHE BUIIPOMiHIOBAaHHSI, HEOE3MEeUHI POCIMHU, TBAPUHU, pUOU, KOMaXU,
rpubKu, O0akTepii, BipycHu, 3apa3Hi XBOpOOU TBApUH Ta POCJIUH).

Texnoeenni 0xcepeaa nebe3nexu — 1€ TepeayCiM HeOe3IeKU, MOB'sI3aHi 3
BUKOPMCTAHHSIM TPAHCOOPTHUX 3aco0iB, 3 €KCIJIyaTall€lo ITigiiiMalbHO-
TPAaHCHOOPTHOTO OOJIaAHAHHSI, BUKOPUCTAHHSIM TOPIOYUX, JIETKO3aMMUCTUX i
BUOYXOHEOE3MEYHUX PEYOBUH Ta MarepiajiB, 3 BUKOPMCTAHHSIM MPOLIECIB,
110 BiZOYBAIOTHCS MPU MIABUILECHUX TeMIIepaTypax Ta ITiABUILIEHOMY TUCKY, 3
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BUKOPUCTAHHSM €JEKTPUYHOI €HEepril, XIMIYHMUX PEYOBUH, PI3HUX BUIIB
BUIIPOMiHIOBAHHS (i0Hi3yI0UOTO, €JIEKTPOMArHiTHOrO, aKyCTUYHOTIO).

Jlo couiaavrux Ooxcepea Hebesnex HanexaTb HeOE3MeKU, BUKIMKAHI
HU3bKMM JNYXOBHMM Ta KYJbTYPHUM pPIBHEM: OpPOISKHULTBO, ITPOCTUTYILIISA,
MUSLTBO, AJIKOTOJIi3M, 3J0YMHHICTG Towo. [lepiomkepenamMmu Lyux HeOe3IeK
€ HE3aJ0BUIbHUI MaTepiaJlbHUM CTaH, MOraHi YMOBU IIPOXWBAHHS, CTpalKu,
MOBCTAaHHS, pPEBOJIOLII, KOHQJIKTHI CHUTyalii Ha MiXHaliOHAJbHOMY,
€THIYHOMY, PaCOBOMY YM PEJITIMHOMY I'PYHTI.

JIcepeaamu noaimuunux Hebe3nexk € KOH(QIIKTU Ha MiKHALIOHAJIbHOMY
Ta MIXIECPXaBHOMY PpIBHSIX, HAYXOBHE THOOJICHHS, ITOJITUYHUUN TEPOPU3M,
iZeoJIOTiuHi, MIXITapTiiiHi, MixKKOH(pecCiliHi Ta 30poitHi KOH(PIIKTH, BiliHU.

Opranizanisa  OO0'emnanmx Hamiii (OOH) BusHae 1Ba  OCHOBHI
KOMIIOHEHTU 0Oe3leKrM OCO0U: «3aXMCT Big HECHOAIBaHUX 1 3TyOHHUX
MOPYIIEHb HAILIOTO MOBCIKIEHHOIO CIOCOOY XUTTs», (BimoMa SIK «CBOOOJa
BiJ CTpaxy») 1 «3aXWUCT BiJ IOCTIMHUX MOTPO3 TOJOLY, XBOPOO, 3JI0YMHIB i
NpUAYIIEHHs» (BiZoMa SK «CBOOOda Bil 3IMAHIB»). He MoXHa 3aXUCTUTHU
CBIT BiJI BO€EH, SKIIO JIIOAW He OyayTh B Oe3mnell y cede ygoma, Ha CBOIX
pobounx Micugx, B moBciakaeHHOMY xutti. OOH (ITPOOH) po3pobuna
BceoCsbkHY KoHuernio 0e3neku JIOAWHU, SKa CKIAJa€ETbCs 3 CEMU
OCHOBHHUX KaTeropiii (KOMIIOHEHTIB):

* EKOHOMIYHA Oe3IeKa;

* IPOJOBOJIbYA O€3IIeKa;

Oesreka s 310pOB'd;

€KOJIOriyHa Oe3meKa;

ocobucra Oe3rexa;

CyCITiJIbHA, KYJbTYpHa i coljajbHa Oe3meKa;

* MIOJIITUYHA Oe3MeKa.

Y peanrbHOMY KMTTI BCi 1i KaTeropii TICHO B3a€EMO3B'sI3aHi. Y
KOHLEMLISX 1 JOKTpMHAX 0araThbOX JE€p>KaB HOTPUMYIOTHCS JE€KUIbKA IHILIN
Kiacudikallil KOMIOOHEeHTIB 0e3reku. Okpemi (axiBui 3 0€3MeKd BUIAUISIOTH
Taki 11 eJIeMEHTM abo KaTeropil $K, HaOpuKIald, <«IyXOBHA Oe3IeKa»,
«depXaBHa Oe3meka», «BIICBKOBO-TIOJITMYHA Oe3reKka», <«iH@opMaliliHa
Oe3reka», «KOMeplliiiHa Oe3IleKa», «HayKOBO-TE€XHiYHa Oe3IleKa», «IijIoBa
Oe3neka», «Oe3leka mpalli», «MoxexXxHa Oe3neka» Ta iH. Ilpore, Bci 1
€JIEMEHTU, 3 JOCTaTHHLOK MipOl0 OOrpyHTOBAHOCTI, MOXHa BiITHECTU 10
SIKO1-HeOyab KaTteropii 6e3neku OOH.

binpuricte  mKepea  HebOe3nmek  MarThb KOMOIHOBAaHUM — XapakTep,
HAIPUKJIAA, HPUPOOHO-MEXHO2EeHHI Hebe3neKu — CMOT, KMCJIOTHI IOIIli, MUJIOBI
Oypi, 3MEHILIEHHS POAIOYOCTI ITPYHTIB, BAHUKHEHHS IIyCTE/Ib TAa 1HIII SBUILA,
MOPOKEHI JIOACHKOIO HiSIIbHICTIO; NPUPOOHO-COUIANbHI Hebe3neKu — XUMEPHI
€THOCH, HapKOMaHid, emiaeMil iH@QEeKLIHHUX 3aXBOpPIOBaHb, BEHEPUYHI
3aXBOPIOBAHHS Ta iHIIII;

CouianvHo-mexHoeenHi Hebe3neku — TpodecifiHa 3aXBOPIOBAHICTb,
npodeciiHuii TpaBMaTU3M, IICUXiYHI BiIXWJIEHHS Ta 3aXBOPIOBAHHSI,
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BUKJIMKAHI BUPOOHMYOIO MISJIBHICTIO, MACOBI TICHUXIYHI BIOXWIECHHS Ta
3aXBOPIOBAHHS, BUKJIMKAHI BIUIMBOM Ha CBIIOMICTb 1 MIACBIAOMICTH 3a-
cobamMu MacoBol iH(popMalil Ta CcHelialbHMMM TEXHIYHMUMHU 3aco0amu,
TOKCUKOMAaHisl.

[cHyBaHHS mKepena HeOe3MEeKM CBiMUMTBH MepemyciM Mpo iCHYBaHHS abo
>K MOXKJIMBICTh YTBOPEHHSI KOHKPETHOI HeOe3MeuHOol CUTyallil, IIpy sSKiik Oyae
copuyMHeHa I1koda. Jlo MarepiaabHMX 30MTKIiB, NOIUKOIXEHHS, IIKOAU
310pPOB'I0, CMepTi abo0 iHIOI IIKOAW MNPU3BOAUTHL KOHKPETHUI BparKaruui
(¢akTop — YMHHUK XWTTEBOTO CEPENOBMINA, SIKWI 3a MEBHUX YMOB 3aBIA€
IIKOAW SIK JIIOASIM, TaK 1 CUCTeMaM >KMTTE3a0€3IIeYEeHHS JIIOIE, TTPU3BOIUTD
IO MaTepiaJibHUX 30UTKIB.

3ajexXHoO BiJ HaACIIIKIB BIUIMBY KOHKPETHMX BpaxKarouux (pakToOpiB Ha
OpraHi3M JIOAWHM BOHM B JESIKWX BUIMAAKax (HaOpMKJIIad, B OXOPOHI IIpalli)
TOIUISIIOThCS Ha WKidausi Ta Hebe3neuui.

Ilxioauei ¢axkmopu — YUHHUKUA XUTTEBOTO CEpelOBMINA, SKi
NPU3BOIAAThL OO MOTIPIIEHHS CaMOMNOYYTTS, 3HWXXEHHS Ipale3JaTHOCTI,
3aXBOPIOBAHHS 1 HABITh J0 CMEPTI IK HACJIAKY 3aXBOPIOBAHHS.

Hebesneuni @gaxkmopu — YVMHHUKM KMTTEBOIO CepeloOBMINA, SKi
MPU3BOAATh OO TPaBM, OIiKiB, OOMOPOXEHb, 1HIINX MOIIKOIKEHb OPraHi3My
a00 OKpeMHUX MOTro OpraHiB i HaBITb OO PpaNTOBOI CMEPTI.

3a xapakTepoM Ta MHOpPUPOIOI0 BIJIMBY BCi HEOE3MEYHi Ta IIKimJIuBi
dakTopy MOOINISIOTLCS Ha YOTUPU Tpynu: (Pi3WdHI, XiMidHi, OIOJOriYHI Ta
ncuxo@izioJIorivHi.

HebGe3neuni Ta 1ikimimBi (akTtopu 1 JXKepeaa HeOe3neku OyBaloTh
MPUXOBAHUMHK, HEIBHMMM abO0 K TaKuMMM, $SIKI BaXKO BHUSIBUTU YU
pO3Mi3HATH.

HebGe3neka mnposBiaseTbCcs Yy BU3HAYeHil IIPOCTOpPOBil obOJacTi, sKa
oTpuMaJjia Ha3By Hebe3rneuyHa 30Ha. Ha puc. 1.2 HaBeaeHo rpadidyHi BapiaHTU
B3a€EMHOIO pO3TalllyBaHHS 30HU IIepeOyBaHHS JIIOAMHU Ta HEOE3IeYHOol
30HU.

Puc. 1.2. I'padiuHi BapiaHTU B3a€EMHOI0O po3TalllyBaHHSI HeOe3me4yHoi 30HU 1,
30HM NepeOyBaHHS JIIOAMHMU 2 Ta 3aCO0IB 3aXUCTY 3

Jlo macMBHUX BITHOCSATHCS HEOE3MEeKM, 10 AaKTUBYIOTHCS 3a PAXyHOK
eHeprii, HocieM gkKoi € cama JnoauHa. lLle roctpi (Komrodi Ta pixydi)
HEPYXOMi €JIEMEHTH;, HEPIBHOCTI IMOBEPXHI, MO SKIMA IMEPECYBAETHCS JIOJNHA;
VXWIN, OIAAOMU; HE3HAYHE TEePTS MiX IMOBEPXHSIMH, 110 CTUKAIOTHCS Ta iH.
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Po3pi3HsitoTh  ampiopHi  O3HakKM  (IepeaBICHMKM) Hebe3leku Ta
anoCTePiOpHi (CJian) o3HaKU HeOe3IeK.

HebGe3nexu HOCATh nomenyitinuii, TOOTO IPUXOBAHUU XapaKTep.

ITin idenmugbixauyicro po3yMiloTh MpoOLEC BUSIBJIEHHS Ta BCTAaHOBJICHHS
KUIBKICHMX, 4aCOBHX, IMPOCTOPOBMX Ta 1HIIMX XapaKTEPUCTUK, HEOOXiTHUX i
OOCTaTHIX MIsI pPoO3po0KKM MOpo@PiIaKTUYHMX Ta OIEpaTUBHUX 3aXO[IiB,
COpSIMOBAHMX Ha 3a0€3ME€UYEHHS XUTTEMISUIBHOCTI.

Y npoueci igeHTH(iKalil BUSBISIOTBCI HOMEHKIATypa HeOe3Iek,
iMOBIpHICTh IX MpPOsIBY, IIPOCTOPOBa JoKadi3auisd (KOOpAWHATH), MOXJIMBA
IIKOJA Ta I1HIII IapaMeTpyd, HEOOXimHI [JJIsI BUPILIEHHS KOHKPETHOTIO
3aBIAHHS.

l'onoBHE B igeHTUM(iKallil MOJSITa€ Y BCTAHOBJIEHHI MOXJIWBUX MPUYUH
nposBy HebOe3neku. I[loBHICTIO ineHTU(IKYyBaTH HEOE3MEeKYy AYXE BaXKO.
Hanpukinan, npuuyMHM fOedKMX aBapiii Ta  KaracTpod  3aJIMIIAIOThCS
He3 SICOBAHUMMU JOBI1 POKM a00 Ha3aBXIU.

MoxHa roBOpUTH MpO pi3HUI CTYIiHb iAeHTUdIKalLil: O0i1bIl ad0 MEHII
MOBHWIA, HAOJMKEHUIA, OPIEHTOBHUM Ta iH.

YMoOBH, 3a SIKMX peaji3yloTbCs MNOTEHLIMHI HeOe3MeKu, Ha3MBaIOThCS
npuqunamy. [HIIUMU CIOBaMU, NPUYMHM XapaKTEepU3YIOThb CYKYITHICTb
00CTaBUH, 3aBASIKM SIKMM HeOE3MEKU MPOSBISIOTHCS 1 BUKJIMKAIOTH Ti a00
1HII1 HeOaxKaHi HaCaIAKU, 30UTKU.

®opMu 30UTKiB, abo HebOaxaHi HaCHiIKW, pi3Hi: TpaBMHU pPi3HOI
TSIKKOCTIi, 3aXBOPIOBAHHS, SIKi BU3HAYAIOThCS CyJaCHMMM METOAAMU, IIKOIA,
1110 3aBAAETHCS HABKOJMIIHBLOMY CEPEIOBUILY TOLLO.

HeGesneka, npuyMHMU, HACIIAKA € OCHOBHMMHM XapaKTepUCTUKAMU
TaKMX MOJiM, K HEIACHUM BUNANOK, HaA3BWYallHA CUTyallis, IoXxexka
TOLLIO.

Tpiaga «HeOe3neka — NMPUIUMHU — HeOaXkaHi HACTIIKU» — L€ JOTIYHUMI
MpOLEC PO3BUTKY, 1O peani3ye€ IMOTEHILINHY HeOe3neKy y peajbHy IIKOAY
(Hacnigok). fAK mpaBuio, Lel Mpouec MICTUTh KiJbKa IPUYUH, TOOTO €
OaratonpuuMHHMM. OpgHa ¥ Ta camMa HeOe3IleKa MOXe peali3yBaTUCS Y
HeOaxkaHy MOJil0 4yepe3 pi3Hi MpuurMHu. B OCHOBI Mpo(duIaKTUKKN HEIIACHUX
BUMNAJKIB IO CYTi JIEXWUTh MOIIYK MIPUYMH.

Axcioma npo nomenyitiny Hebezneky OisabHocmi. JItoaCbKa IpakKTUKaA A€
OCHOBY UISI TBEPIKEHHSI IpO Te, 11O Oyab-fKa AiSIJIbHICTh MOTEHUINHO
Hebe3neuyHa. Hi B oqHOMY BMAI JiSIIBHOCTI HEMOXKJIMBO JOCSITTA aOCOJIIOTHOL
oesneku. OtTxe, MoxXHa c@OPMYJIOBAaTU TaKUU BHUCHOBOK: OyIb-sIKa
JIISIIBHICTL TIOTEHLIMHO HeOe3neyHa. lLle TBepaKeHHS Mae akCioMaTUYHUM
xapakTep. JlaHa akciomMa Ma€ BHHSITKOBE METOAOJIOTIYHE Ta €BPUCTUYHE
3HAYCHHSI.

Keanmugpixayis — 11e¢ BBeICHHSI KiJIbKICHUX XapaKTEPUCTUK IJIsI OLIIHKU
CKJIAAHUX MOHSITh, 110 BU3HAYAIOTLCS S$IKICHO. 3aCTOCOBYIOTHCSI UMCEJIbHI,
OaJIbHI Ta IHIUI MPUHOMM KBAaHTUQIKALIil.
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Haiipo3noBCIomKeHillIo OLIIHKOI HEeO0E3NeKW € pu3uk — KiJbKiCHa
OlLliHKa HeOe3neku. Bru3HauvaeThCcs K yacToTa ad0 iMOBIpHICTH BUHMKHEHHS
OOHI€l MOMil Mif Yac HACTaHHS iHILOI. 3BUYaAilHO 1ie 0e3po3MipHa BeJIMYMHA,
IO JIeKUTh y Mexax Bim 0 go 1. Moxe Bu3HAyaTUCS ¥ IHIIUMU 3pYYHUMU
crmocobamu. B VYkpaiHi y cyyacHiil TExXHIYHIN JiTepaTypi 3 Oe3meKu 1Lie
MOHATTS IMOKM IO HE JICTajlo BIAIOBIZHOro BU3HaHHS. B. Mapmann nae
TaKe BU3HAUYEHHS: PU3MK — YACTOTa peaiidaiil HeOe3IeK.

Axicha ouinka — 11¢ BiZHOWIEHHS KIJBKOCTI THUX abo0 IHIIUX
HECHPUATIMBUX HACIIAKIB A0 1X MOXJIMBOI KiJbKOCTI 32 NEBHUM MNEPio.
BuzHauaroum pm3mK, HEOOXITHO YKa3aTW KJIaC HACIIKIB, TOOTO BiAMOBICTH
Ha 3allMTaHHS: PU3UK YOTO?

dopMajbHO pPU3MK — I YyacToTa. Ajie IO CYTi MiXX LMMU HOHSITTIMU
iCHy€ CyTTEBA PI3HMI, TOMY, IO CTOCOBHO OO0 IIpo0jeM Oe3MmeKd IIpo
MOXJIMBY KIiJIbKICTh HECHPUSTIMBUX HACJHIAKIB JTOBOAUTHCS TOBOPUTU 3
MEBHOIO YaCTKOIO YMOBHOCTI.

[lepenq ThM, gK meperTH OO PO3MISLAAY IHIUMX AacCHEKTiB IIPoOIeMU
pU3UKY, HaBEIEMO MPUKJIIAIH.

I pm x 01 a x 1. BusHauntu pusuk R, sarubeni oguHu Ha
BUPOOHMUTBI 3a 1 piK, SKIIO BiZOMO, IO KOXHOTO POKY T'MHE OJM3BKO N —
14 Ttuc. ocid, a KUIbKICTh MpauLIOUYMX ckiagae npuoau3Ho N = 138 MIH
oci0:

n
Rnp = E
I p mw K 1 a o1 2. KoXHOro poKy BHACIiIOK pi3HUX HeOe3neK
HenpupoaHow cMepTio rTmHe 0au3bKo 500 tuc. oci6. IlpuiiMaroum KiabKiCTb
HaceseHHd KpaiHu 300 MutH. oci0, BM3HAYMMO PU3MK 3arubeni R, xwureis
KpalHU BiJ HeOEe3MeK:
5.10°

RKp = WEI,7'10_3

I pumw K 1 a n 3. BusHauuMo, BUKOPUCTOBYIOUM OaHi MOMNEPEIHIX
npukiangis, pusuk R, 3a3Haty  daralbHOro HEUIACHOIO  BUIIAIKY,
nos’s13aHoro i3 JITTI, gKio KoXXHOro poKy rmHe y umx nomisx 60 tuc. ocio:

_ 6-10° \

Po3pi3HsatoTh iHAWBIAYyaabHUI Ta COLIIAJIBHUM PU3UK.

Inousioyanvuuti  pusuxk XapakTepuszye€ HeOe3MeKy II€BHOIO BUAY IJIS
OKpEeMOro 1HAMBIaA.

CoujanbHuii (TOYHIilLIE — TPYIMOBUI) PU3MK — 1€ PU3UK IJISI TPy
moneid. ColiaJbHUI PU3UMK — 1€ 3aJeXHICTh MiXK 4YacTOTOIO IIOAii Ta
KUIBKICTIO YPaXK€HUX MPU LbOMY JIIOJICH.
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Ax 1npuknam nOpuBeOEMO 3apyODKHI  [aHI, 1O XapaKTepU3YIOTh
iHauBinyaJlbHU pusmk (tada. 1.1).

Tao6auus l.l. [HouBinyanbHUil pu3KMK GaTaJbHOTO HACHIAKY Ha DIk,
OOYMOBJIEHUI Pi3HUMHU NPUUMHAMMU (32 JaHUMMU, 11O BiZHOCSTHCS 10 BCHOTO
HaceneHHs CIIA)

Buau HeGe3mek ImoBipHicTh nogii
ABTOMOOUILHUIA TPAHCITOPT 3-10
[Maginusg 9.107
IMoxexa 4.10°3
YToruieHHs 3-107
OTpyeHHs 2:10°°
BoruenanbHa 30pos 1107
BepcrarHe obaamHaHHA 1-10°
BomHuii TpaHcnopt 9.10°
[ToBiTpsiHMIA TpaHCTTOPT 9-10°
[MpeaMeTH, 1O NANAIOTh 6-10°
EJIeKTpUYHUIA CTPYyM 6-10°¢
3adi3HUYHUN TPAHCIIOPT 4.107
binckaska 5107
3araJibHU pU3UK 6-10*

JI1s1 mMOpiBHSIHHS PU3UKY Ta BUrOoJ 0arato i3 CIELIaJiCTIB NPOIIOHYIOTh
3allpOBAAUTU E€KOHOMIYHMI €KBIBAJIEHT JIOACHKOIO XXWUTTSA. Takuid Iiaxif
BUKJIMKAE 3aIllepeyeHHsI cepeld IEBHOro KoJia OcCi0, SIKi CTBEPIXYIOTb, IO
JIIOJICBKE KUTTS € CBATUM 1 (PIHAHCOBI omnepallil 3 HUM Hegonyctumi. OgHak
Ha TpakTUli 3 HEMUHYYICTIO BUHMWKAE HEOOXIOHICTh y TaKiil OLIIHLI caMe 3
METOIO O€3IeKM JIIOAeH, SKIINO MNUTaHHS CTaBUTbCA Tak: «CKUIbKM Tpeba
BUTPATUTU KOILUTIB, IIO0 ypsATYBaTU JIIOACHKE XUTTI?» 3a 3aKOPAOHHUMMU
JTOCIIIKEHHSIMA JIIOACBKE KUTTS OIIHIOEThCS Bim 650 mo 7 MJH IojapiB
CIOA. Cnig 3a3HauyMTH, 11O MpoLeAypa BU3HAYEHHSI PU3BUKY OyXKe
npubau3Ha. MoxHa BUAUIMTU 4 METOOAMYHMUX MIAXOAW OO0 BU3HAYECHHS
PUBHUKY.

e [HXKEHEpHMIi, 110 CHMpAETbCS HA CTATUCTUKY, PO3PaXyHOK 4YacTorT,
iMOBIpHiCHUI aHaJIi3 Oe3MmeKH, IodynoBa AepeB HeOe3MeK!.

e Moae/bHUIA, 1O TPYHTYETHCSI HA MOOYAOBI MOIENAEr il IIKIIJIMBUX
(phakTOpiB Ha OKpeMy JIIOAWHY, COLiaJdbHi, IpodeciitHi rpynu, Towo. Lli
METOIM OCHOBAaHiI Ha po3paxyHKax, IJIS IKMX HE 3aBXOU € HaHi.

e EXCiepTHMIA, KOJM IMOBIPHICTh TIOAIM BHU3HAYAETHCSI HA OCHOBI
ONUTYBAaHHS JOCBiAYEHMX CIIELIATICTIB, TOOTO €KCIIEPTiB.

e COLIiOJIOTIYHMIA, 1110 TPYHTYETHCS HA ONMTYBAaHHI HAaCEJICHHSI.
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Hazpani Meroam BigoOpaxaroThb Ppi3HI acHekKTu pU3uKy. Tomy
3aCTOCOBYBATU 1X HEOOXiTHO B KOMIIJIEKCI.

* 4000
1.3. Konnenuig npuiiHATOr0 (I0MyCTUMOr0) pU3MKY

TpaguiuiiitHa TexHiKa O€3IEeKM TPYHTYETbCA Ha  KATErOPUYHOMY
iMmepaTuBi — 3a0e3MeyuTu Oe3MeKy, He AONYCTUTH HisiKux aBapiii. Sk
MOKa3y€e MpaKTUKA, TaKa KOHILEMIIis HeaJeKBaTHA 3aKOHAM TEXHiI4HO1 cepu.
Bumora abcomroTHol 0Oe3reKku, IpUBAOIMBA CBOEK TyYMaHHICTIO, MOXe
OOC€pHYTUCY Tparemi€ro IS JIIACH TOMy, IO 3a0€3MEYUTU HYJIbOBUM PU3UK
y IiIOYMX CUCTEMAX HEMOXKJIMBO.

CyyacHuii CBIT BIZKMHYB KOHLEIILIO a0COJIOTHOI O€3MeKM 1 MPUIAIIOB
IO KOHILEIil NPUAHATHOrO (JOMYCTHMOIrO) PHM3HKY, CYTHICTb $KOI ¥y
MparHeHHi 10 Takol Oe3neKM, SIKy NPUIMMAa€E CYCIIIJILCTBO Yy JaHU Mepion
qacy.

3HexmyeaHnuill pu3uk Ma€ HACTUIbKM MaJIMii piBeHb, 110 BiH NepeOyBa€ B
MEXax JTOMYCTUMUX BIIXWIECHb NPUPOIHOIo ((POHOBOTO) PiBHA.

Ipanuuno oOonycmumuii puzux — 1€ MaKCUMaJbHUN PU3UK, SKUN HE
MMOBMHEH IMEePEBUIIYBATUCh, HE3BAXAIOUM Ha OUiKYBAaHUM pe3yjbTar.

Haomipnuii puzux XxapaKTepU3y€EThbCS BUKIIOYHO BUCOKHWM PiBHEM, SIKUM
y IIEPE€BAXKHIMA OLIbILIOCTI BUITAAKIB NPU3BOAUTL 40 HETaTUBHUX HACJIAKIB.

ChopuliHATTS. pU3MKY Ta HeOe3IeK IpOMAaJCHKIicTIO cy0’ekTuBHE. Jlroamn
pI3KO pearyroTbh Ha MOAIl piAKi, IO CYIPOBOIKYIOTHCS BEJIMKOK KUIBKICTIO
OJHOYACHMX KEpTB. Y TOM XK€ Yac Mnonili, 10 BigZOyBalOThCSA YacTo, y
pe3yJibTaTi SKMX TUHYTb OJMHUII ad0 HEBEJIMKI TIpynu JIIOACH, HeE
BUKJIMKAIOTh JyXX€ HaIpyXeHOoro craHy. KoxXHoro mHs Ha BMPOOHWUIITBI,
Hanpukiaan y Pocii, rmHe 40—50 oci0, y uijioMy Mo KpaiHi Bif pi3HUX
HebOe3nek BTpadaloTh KUTTSA Oinblie 1000 ocid Ha jaeHb. AJie 1i BiZoMOCTi
MEHIII BpaxKaloTh, HixK 3arnoenb 5—I10 aroaei y ogHiil akBaTopii ado SIKOMY-
HeOyab KoHQuikTi. Lle HeoOXimHO MaTu Ha yBa3i A 4Yac pO3TISOaHHS
npooaeMu MPUNAHATHOTO pu3uKy. Cy0’€KTMBHICTb B OLIIHIOBAaHHI PU3UKY
MiATBEPAXKYE HEOOXIAHICTh IMOLIYKY MPUIMOMIB Ta METOHOJIOTIN, SIKIi HE MalOTh
LbOro HeaoJiiky. CrhewiajicT BBaXalOTb, 110 BUKOPUCTAHHS PU3UKY Y
SIKOCTI OLIIHKM HeOe3MeK € KpalluM HiXX BUKOPUCTAHHS TpaIuLifAHUX
TMOKA3HMKIB.

[IpuitHaTHUI pU3KK NOENHYE Yy cOOi TeXHIYHI, EKOHOMIYHI, COLlIaJbHI Ta
MOJIITUYHI aCTIeKTH 1 SBJISIE COOOIO MEBHUI KOMIIPOMIC MiXX piBHEM O€3IeKHU
Ta MOXJMBOCTIMU i1 mocsarHeHHs. IlepemyciM moTpiOHO MaTW Ha yBa3si, 1O
€KOHOMIYHI MOXJIMBOCTI IiJBUILIEHHSI O€3MeKM TEXHIYHUX CHUCTEM He
O0e3MexxHi. AKIIo BUTpayaloTbCsd HAAMIpHI KOILUTU Ha MiJABUILEHHS Oe3MeKH,
TO MOXHa 3aBJaTU IIKOAU ColiaJbHii cdepi, HANPUKIAA, MOTipIIUTHCSI 3a
OpakoM KOIITIiB MeAUYHA JOMNOMOTa.
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IIpy 30UIbLLIEHHI BUTPAT TEXHIYHUM PU3MK 3MEHIIYETHCI, aj€ POCTE
couiajpHuii. CyMapHMII pU3UMK Ma€ MiHIMyM 3a II€BHOI'O CITiBBiIZHOIIEHHS
MK IHBECTHMLISIMM y TEXHIYHY Ta couiaJbHy cdepu. Lo obcraBuHy i
NMOTPiOHO BpaxoByBaTW MpPU BHOOpPI PU3MKY, 3 SIKMUM CYCHIJIBCTBO IOKH
3MYILLEHE MUPUTHUCS.

HeobxigHO miaTp¥MyBaTHM BIiAMNOBiAHE CHIBBIZHOILIEHHS BUTpaT y
3a3HayeHux cdepax (puc. 1.3), OCKiIbKM TOpPYLIEHHS OajaHCy Ha KOPUCTH
OIHIEl 3 HUX MOXE€ COPUYMHMUTHU pi3Ke 30iIbLICHHS PU3UKY i MOro piBeHb
BUIIE 32 ME€XI NPUNHITHUX 3HAYECHb.
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3
3
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3
3
§ et BLL L LT .I.‘.II..I.;“.‘-!.‘II'I-Dli.l ;
» H H
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Bumpamu nu beznexy
Puc. 1.3. BusHaueHHsI IpUIHITHOTO PU3UKY

CyMmapHuii pu3uMK Ma€ MiHIMyM NOpM NEBHOMY CHiBBiJHOILIEHHi iHBEC-
TULIM y TEXHIYHY Ta couiajbHy cdepu. Lo obctaBuHY MHOTPIOHO Bpaxo-
BYBaTl IIpA BUOOpI PHU3UKY, 3 SKUM CYCHIJIbCTBO IIOKM 1[0 3MYIIEHE
MUPUTUCS.

Y nesgkux KpaiHax, Hanpukiaang y loamaHpgii, TpUAHSATHI PU3UKU
BCTAHOBJIEHI y 3aKOHOJABUYOMY IIOPSAAKY. MakcuMalbHO NPUUHATHUM
piBHEM iHIMBIAYAJIILHOTO PU3MKY 3armoesti 3BMYaifHO BBaxaeTbes 107 Ha pik.
ManyuM pHU3MKOM, SIKMM MOXHAa 3HEXTYBAaTW, BBAXAETbCS 1HAMBIIYAJIbHUM
pusuk 3aru6eni 10 Ha pik.

MakcuMaabHO MOPUUHITHUM PU3MKOM [JISI  €KOJOTYHUX CUCTEM
BBaXAEThCA TaKUii, IPU IKOMY MOXe mocTtpaxkaaté 5 % BUAIB 0i0reOLeHO3Y.

Jlesiki creuiaicTy MiaJaloTh KPUTHUL KOHLEILII0 TPUNHITHOIO PU3UKY,
TOMY IO 0OayaTb y HilAi aHTUTyYMaHHMM nigxig no npoonemu. Hacnopasni,
NPUAHATHI PU3UKM Ha 2 — 3 MOPSAKM «CyBOpill» ¢akTuuyHux. OTXKe,
BBEIACHHS MPUNHATHUX PU3MKIB € AKIIE€I0, MPSIMO CIPSIMOBAHOTO HAa 3aXUCT
JIIOJIUHU.
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Ynpagainna pusuxom. OCHOBHE NUTAHHS Teopil W MpakTUKU Oe3MeKu
«<IK migBuIIUTU piBeHb Oe3meku»? O4YeBUIHO, IO Mg 1€l METU KOIUTU
MOXXHA BUTpAYaTH 3a TpbOMa HaNpsIMaMM:

a) YOIOCKOHAJIOBAHHSI TEXHIYHUX CUCTEM Ta 00 €KTIB;

0) MiAroToBKa IEPCOHAIY;

B) JIIKBigallisl HaCJiAKiB.

ANpiOpHO BaxXKO BU3HAYWUTU CITiBBITHOILLIEHHS iHBECTULIA MO KOXHOMY
HanpssMy. HeoOximHuii crneuiaaibHWUA aHadi3 i3 BUKOPUCTAaHHSIM KOHKPETHMX
JaHMX Ta yMOB. BHCHOBKM MOXYTb OyTM HOpU ULUbOMY HOCUTH
HenependadyyBaHUMU.

s Toro 1mo0 HagaTh MmepeBary KOHKPETHMM 3axoJaM Ta 3acobam ado
MIEBHOMY 1X KOMILJIEKCY, MOPIiBHIOIOTh BUTPATHM Ha 1ii 3axoau Ta 3acobdu i
piBE€Hb 3MECHILEHHS IIKOAMW, SIKMIA OYIKYEThCS B pPe3yJbTaTi 1X 3alpoBaj-
KeHHs. Takuit migxig OO 3MEHIIEHHS PU3MKY HEOE3MeKM 3BEThCS
VIIPaBJIiHHS PU3UKOM.

Ilepexin 10 pU3MKY BIOIKPMBAE MNPUHIMUIIOBO HOBI  MOXJIMWBOCTI
HiABUILICHHS Oe3neKkr TexHiyHol cdepu. o TeXHIYHUX, OpraHizauiiiHuX,
aIMIHICTPAaTUBHUX OOJAIOTHCS €KOHOMIUYHI METOAW KepyBaHHSI pU3UKOM. 1o
OCTaHHIX BIZHOCHUTBLCS: CTpaxXyBaHHS, I'POIIOBA KOMIICHCALS YIIKOIXKEHHS,
wiaTexi 3a pu3uk Towo. CrewiagicTM BBaXalThb JOUUIBHAM Y
3aKOHOJABYOMY ITOPSAKY 3allpOBAAUTU KBOTU HA PU3UK.

JIJ1s1 po3paxyHKy pU3MKy HeoOximHi oOrpyHToBaHi gaHi. ['octpa morpeda
B JAHWX Y HUHILIHIA 4YaCc BM3HAHA Y BCbOMY CBITI Ha HALIIOHAJbHOMY Ta
MI>KHAPOJHOMY PiBHi.

HeobGxigHa 4iTKO apryMeHTOBaHa po3poOKa 0a3u i 0aHKIB JaHMX Ta 1X
peaJtizalis B yMOBax ITiAIIPUEMCTBA, PETIOHY.

B ocHOBi kepyBaHHSI PM3MKOM JIEXXMTb METOAMKA MOPIBHSIHHS BUIATKIB
Ta BUTOJ, SIKi OTPUMYIOTh BiJl 3MEHILEHHS PU3UKY.

IlocaidosHicmb 6ueuenHs Hebesnek.

Cragig . IMonepenHiil aHai3 HeOe3MeKU.

Kpok 1. BusgButu pxepena HeOe3MeKH.

Kpok 2. Bu3HAaUMTM 4YaCTMHU CUCTEMHU, $SKI MOXYTh BMKJIMKATWU IIi
HEOEe3MeKU.

Kpok 3. BBectu oOMexXeHHSI Ha aHadi3, TOOTO BUK/IIOYUTU HEOE3IEeKH,
sIKi He OyayTh BUBUYATHUCS.

Cranis 11. BusiBneHHs1 mociinoBHOCTI HeGe3MeUHUX CUTYalliil, moOoy10Ba
JiepeBa Mojiil Ta HeOe3IeK.

Crapnist 111. Ananiz Hacninxis.

LA 2R BN B 4
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1.4. CucremHuuii anaji3 y 0e3neni XXKUTTEMISIIbHOCTI

Merta cucTeMHOro aHaiidy O€3MeKu TIIOJIsITaE B TOMY, 1100 BUSIBUTHU
MNPUYMHM, 110 BIUIMBAIOTH HA IOSIBY HeOakaHuWX Ionii (aBapiii, KaTacTpoQd,
MOXeX, TpaBM TOIIO) Ta pPO3POOUTH TIOINEPEIXYyBajlbHi 3aXoAu, 1O
3MEHILYIOTh IMOBIPHICTb 1X IIOSIBU.

Cucremuuii anamiz Heoe3nek (CAH) — 1e CyKynmHiCTb METOHOJOTIYHUX
3aCc00iB, 110 BUKOPUCTOBYIOThCS IJIsI MiATOTOBKM Ta OOIPYHTYBAHHS PillICHb
i3 cKJIagHUX Mpo0JeM, Yy JaHOMY BUMAIKY O€3IeKU.

CucreMa — 1€ CYKYOHICTb B3a€EMOIIOB’SI3aHMX  €JIE€MEHTIB, $IKi
B3a€EMO/IIIOTh MiXK COO0I0 TAKMM YMHOM, 11O JOCSATAETHCS MEBHUI pe3yJIbTaT
(MmeTa).

Ilonepenniii ananiz HeOe3nmek (ITAH) — 1ue aHan'i3 3araabHUX TIpyn
HeOe3MeK, IPUCYTHIX B CHUCTEMi, I1X PO3BUTKY Ta peKOMeHaalil 100
koHTtposto. ITAH € mnepmoro crnpoboro B Tipoleci 0Oe3neKd CUCTEM
BU3HAUUTU Ta KJIacU(@iKyBaTu HEOE3INEeKM, $SIKi MalTh MiCLle B CHUCTEMI.
IIpore B OararboXx BUIIAAKAX LbOMY aHaIi3y MOXE IE€peayBaTH ITiATOTOBKa
MOIIePETHBOTO TIEPEIiKy HeOE3IeK.

CucreMn MarwThb SIKOCTi, SIKMX MOXE He OyTM Yy eJIeMEHTIB, $Ki IX
yTBOpIO10Th. Ll HaliBaxJiMBilIa BJIACTUBICTH CUCTEM, 1IO IMEHYETHCS
emepoxcenmuicmio®, 1€XKUTh, 1O CYTi, B OCHOBI CUCTEMHOTIO aHaji3y B3araji
Ta TIpo0JIeM Oe3MeKU y LIJIOMY.

MeTomoJIoriyHuii KypC CUMCTEMHOIO aHajli3y HE3BUYAWHUIA: y HbOMY
MeperJliTaloThbCs  €JIEMEHTU Teopii W MNpakTUKMU, CyBopi ¢opMaii3oBaHi
METONY ITOEIHYIOTHCS 3 IHTYILIEI Ta BJIACHUM AOCBIOOM, 13 €BPUCTUKHUMMU
IpUMAOMaMU.

Ilin enemeHTaMu (CKJIAZOBMMM 4YaCTMHAMM) pPO3YMIilOTh HE TUIBKHU
MaTepiajlbHi O0’€KTM, a W BIOHOLIEHHS Ta 3B’SI3KHA. bynb-sKa MallMHaA €
NpUKJIag TexHiyHol cucteMu. CucrteMa, OJHUM i3 €JIEMEHTIB KOl € JII0JMHA,
Ha3UBAETLCS epeamueHor. llpuKiagu epraTuBHOI CUCTEMU. <«JIIOJAUHA —
MalllMHa», <«JIIOJUHA — MaIlWMHA — HAaBKOJMIUHE CEPEAOBUILEC» TOILIO.
[Hake Kaxyuu, OYIb-SIKMiI TpeAMeT MoXe OyTM MpeiacTaBleHUil SK
CUCTEMHE YTBOPEHHSI.

I[TpyHIUIT CUCTEMHOCTI pO3IJSgaE SIBUILA Y IX B3aEMHOMY 3B’SI3KY, SIK
LTICHUI HaOip abo komriekc. Mety abo pe3yabTaTr, KW JAa€E CUCTEeMa,
HA3WBAIOTh e1eMeHmoM, 10 YyTBOPIOE cucTeMy. Hamnpukiam, Take CUCTEMHE
SIBUILE, K TOpIHHA (TTOXexXa) MOXJIMBE 3a HasSBHOCTI HACTYITHUX

* EMepIKeHTHICTh (aHIJI. emergence — BUHMKHEHHS, II0SIBA HOBOIO) B TEOpil CUCTEM —
HasIBHICTb B OyIb-SIKOI CUCTEMM OCOOJIMBUX BJIACTUBOCTEN, HE BJIACTUBMX 1i IiACUCTEMaM
1 OJoKaM, a TakKOX CyMi €JIEMEHTIB, HE IOB'SI3aHUX CHUCTEMO YTBOPIOIOUMMM 3B'SI3KAMU;
HEMOXJIMBICTh 00'€IHAHHSI BJIACTUBOCTEN CUCTEMM 10 CyMU ii KOMHOOHEHTiB. CMHOHIM —
«CUCTeMHUI e(peKkT». B eBOJIOLIOHICTHULII BUPAXAETbCI SIK BUHUKHEHHS HOBUX
(byHKUIOHAJIbHUX OAUHMILIL CUCTEMU, SIKi HE 3BOISTHCS OO0 IMPOCTUX IEPECTAHOBOK BXKE
HasiBHUX €JICMEHTIB.
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KOMIIOHEHTIB: ToOpioya peuyoBUMHA, OKMCHUK, JKEpeJio 3alajloBaHHSI.
Bunyyaroun xouya 6 oaMH i3 Ha3BaHMX KOMIIOHEHTIB, MU PYAHYEMO CUCTEMY.
Ananiz nepea mnoMuiaoK (AJIIl) BBaxaeTbcsa OIDHUM 3 HaWOIIbLI
KOPUCHUX aHAJITUYHUX IHCTPYMEHTIB Y MPOLIECI CUCTEMHOl O€3IeKu, 0CO0-
JIMBO TpM OLiHLI HaA3BUYalHO CKJIagHUX abo0 AeTaldi30BaHUX CUCTEM (puc.
1.4). 3aBnsiku TOMY IO BiH BUKOPUCTOBYE O0eOVKMUBHUL A02IYHUU Memoo
(TOOTO TIOCTYMOBO PYXA€ThCS BiJ 3araJibHOIO IO YaCTKOBOIO), BiH IyXe
KOPUCHUM TIpA JOCIIIXEHHI MOXJIMBUX YMOB, $IKI MOXYTb IIPU3BECTHU OO
HeOaxkaHWX HAcCJIiAKiB a00 SKMM-HeOyab YMHOM BIJIMHYTU Ha LI HACJIiAKM.

TNononna
Cnpumimansa Cnpunmanea Cnpmn!.anm
NORIA nonin (: noais

Puc. 1.4. KoHuenuis nepeBa NOMUIOK

Jloeiuni onepauyii nio uac awumanizy Oesneku cucmem. JloriyHi omnepaiii
MPUHATO MO3HAYaTW BIiANOBIAHUMU 3HaKaMu. Haiyacrilie BUKOPUCTO-
ByloTbCsl onepallii «I» Ta «ABO». Onepatis (a6o BeHTWIb) «I» BKasye, 11O
JUISI OTPUMAaHHS JAHOIO BMUXOOY HEOOXiAHO JTOTPUMATHM BCl YMOBM Ha BXO/I.
Bentuns «<AbO» BKazye, 110 IJIs1 OTpPMMaHHS JAHOIO BMXOAY MOBUHHA OyTH
JNOTPMMAaHa Xxoua O OHA 3 YMOB Ha BXO[i. IHIIMMU cjoBamu, onepatis «I»
o3Hauvae, 1o noxiga I' Oyme math Mmicue, SKIIO BigOyaeThcs xoya O ogHa 3
noxiin 1 abo € (abo oOuaBi).

«/llepeso npuuun ma Hebe3nek» Ak cucmema. bynb-sika Hebe3neka
peai3yeTbCs, MPUHOCAYU VYIIKOMXKEHHS, 3aBOdIKM SKIMCh IIPUYMHI abo
KUIbKOM mnOpuyMHaMm. be3 mnpuumH HemMa peadbHuXx HeOesnmek. OTxe,
3ano0iraHHsI HeOe3nmekaM ab0o0 3aXMCT Bil HMX TPYHTYETbCSI Ha 3HaHHI
npuuyrMH. MixX peajli3oBaHMMM HeOe3neKaMu Ta IIpUYMHAMM  ICHYE
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MPUYMHHO-HACJIIKOBUI 3B’S30K; Hebe3IeKa € HacliAKOM IeBHOI MPpUYMHU
(IpyuYmMH), sIKa , y CBOIO YEpry, € HACHIAKOM iHIIOI NpUYUHU i T. iH. Takum
YUHOM, MPUYMHM i HEOE3MNEeKN YTBOPIOIOTh IEpAPXiyHi, JAHIIOTOBI CTPYKTYpU
Ta cuctemMu. I'padiuyHe 300pakeHHSI TaKMUX 3aJEXKHOCTEM 4YMMOCH Haraaye
JEpeBO, 1O PO3TaAYKYEThbCS. Y B3aKOPAOHHINW JiiTepaTtypi, HNPUCBIYECHIN
aHaiidy Oe3nekd 00’€KTiB, BUKOPHUCTOBYIOTbCSI TaKi TEPMiHM SIK <«IEePEBO
MIPUYMH», «I€PEBO BIAMOB», «I€PEBO HEOE3IMEK», «I€PEBO MOAIN». Y IepeBax,
10 OyayloTbCs, K MOpPaBWIO, € TiIJIKM MOPUYMH Ta TiUIKM HEOe3IeK, 110
MOBHICTIO BiZoOpaxkae HiaJIEKTUYHMUIA XapakKTep NMPUYMHHUX Ta HACIIAKOBUX
3B’g3KiB. Po3miieHHsT LMX TUIOK HeJoLiJibHe, a iHoAiI M HemoxiauBe. Tomy
TOUHIile Ha3BaTU OTpPUMAaHi y mpoleci aHadidy O0e3neku o0’eKTiB rpadiuHi
300paxkeHHs «JIepeBaMU MPUUYMH Ta HeOe3MmeK».

IToGymoBa «aepeB» € BUKIIOUHO €(PEKTUBHOI MPOLEAYPOIO BUSIBJICHHS
MIPUYMH Pi3HMX HeOaKaHUX TOAIN (aBapili, TpaBM, MOXEX, JOPOXKHBO-TPAHC-
MOPTHUX MO TOlIO). baratoeTamHuii TMPoOLEC PO3TATYKEHHS <«IepeBay»
MOTpeOy€e BOPOBAMKEHHS OOMEXEHb 3 METOK BHU3HAYC€HHS Woro mexi. Lli
OOMEXeHHsI LUJIKOM 3ajexaTb Bil MeTH AociimkeHHs. Bsarami, rpaHuii
pO3raay>K€HHSI BU3HAYAIOTHCS JIOTTYHOK JOLLIBHICTIO OTPUMAaHHS HOBUX TUIOK.

AHami3z 0e3neKrM MOXe 3HIMCHIOBATHUCS amplopHO abo anocTepiOpHUM
MeTogoM, TOOTO a0 ab6o TIiciag HebOaxaHoi Tomil. Y 000X BUIIagKax
BUKOPUCTOBYBAHUI METOA MOXe OyTU MPSIMUM i OOEpHEHUM.

AnpiopHu# aHaania. JocaaHUuK BUOMpae Taki HeOaxkaHI IO,
Kl € MOTEHUINHO MOXJIMBUMU IJIS1 TAHOI CUCTEMM, 1 HaAMara€TbCsl CKJIACTU
Halip pi3HMX CUTYyaALlilA, 10 MOXYTb NPU3BECTU A0 1X MOSBH.

AmocTtTepiopHUX aHadIi3 BukoHyerbca micasd TOro, sK
HebOaxxaHi MoAil BXe BigOyaucsga. Mera Takoro asHaiuizy — po3pobka
peKOMeHaliil Ha MaOyTHE.

ATpiopHMII Ta aroCTEPIOPHUM aHaMI3U JOIMNOBHIOIOTHL OJWH OIHOTO.
[Ipsamuii MeTon aHami3dy IOJSATa€E Y BMBUEHHI MPUYMH, 1IOO mependadyuTu
Haciaigki. Ilpu oOGepHeHOMY METOII aHaJi3YIOThCS  HACHIAKM, 1100
BU3HAYUTU TIPUYMHU, TOOTO aHaJi3 MOYMHAETHCA 13 KiHLEeBO1 nmoaii. KiHmesa
METa 3aBXIU OJHA — 3arobiraHHs HeOaXKaHUM IOdisIM.

Marwuy iMOBIpPHICTh Ta YaCTOTY BUHMKHEHHS MEPBMHHUX IOAIN, MOXHA,
PYyXalouyMCh 3HU3Y Bropy, BUBHAYMUTU IMOBIpHICTh KiHILIEBOI nofaii. OCHOBHOIO
Mpo0JIEMOIO MiJ Yac aHai3dy Oe3IeKM € BCTAHOBJIEHHS ITapaMETPiB Ta MEX
cucteMu. Sximo cucremMa Oyae 3aHaATO oOOMeEXeHa, TO 3 SIBIISIEThCS
MOXJIMBICTb OTPUMAHHS PO3PI3HEHUX HECUCTEMAaTUUYHUX MOMNEPEIKyBaIbHUX
3ax0/iB, TOOTO AesKi HeOE3IeUHi CUTYyallil MOXYTh 3aJUIIUTUCS Oe3 yBaru. 3
iHIIIOrO OOKY, SKINO PO3MJIsgAyBaHAa CUCTEMa HAATO BEJIMKA, TO PE3yJbTaTu
aHaIi3y MOXYTb BMSBUTMCSI HAATO HEBU3HaueHMMU. Ilepen mocIimHUKOM
CTOITb MMUTAHHS TAKOX MpPO T€, A0 SIKOTO PiBHSI MOTPIOHO BECTU aHaJi3.
BianoBiab Ha 1€ MMTAaHHS 3aJIEKUTb Bl KOHKPETHOI METU aHaJi3y.

L 2R R B 4
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1.5. Ilpunnunu, MeToau Ta 3aco0H 3a0e3nedyeHHs 0e3neKu
KUTTEOIANBHOCTI JIIOAUHMA

3aeanvHi 6u3HaueHHs. Y CTPYKTYpi 3arajbHol Teopii 6e3neKu NpUHLUMNOU i1
METOAM TparoTb €BPUCTUYHY Ta METONOJOrIYHY pOJb 1 JalTh LUIICHE
VSIBJIEHHS PO 3B’SI3KU Y PO3MISIAYBaHil rajaysi 3HaHHS.

IIpo 3HayeHHd mnNpuHUMIIB (paHUy3bKU Qinocod I'eabBeLbKUM
(1715—1771) nucaB: «3HaHHS T€BHUX NMPUHILMUIIIB JIETKO 3aMillla€ HE3HAHHS
neBHux (axtiB» (TBip «O06 yme», 1758).

Ilpunyun — 1€ igest, AyMKa, OCHOBHE ITOJIOKEHHSI.

Memo0 — 1e UUISIX OOCITHEHHS MeETU, 10 BUXOAMUTH 13 3HAHHS
Hal3arajbHIILINX 3aKOHOMIPHOCTEN.

I[MIpyHuunu # Metomyu 3a0e3nedyeHHS Oe3MeKM  BIOHOCIATHCSA 10
CIeliaJIbHUX Ha BIAMIHY BiJ 3araJibHUX METOMIB, NMPUTAMAHHUX iaJICKTUILIL
Ta Joriui. Metogu ¥ NMPUHUMIONA NEBHUM YMHOM B3a€EMOIIOB’S3aHi. 3acobu
3a0e3MneueHHsT O€3NeKrM Yy IIUPOKOMY CMMCII — 1€ KOHCTPYKTHUBHE,
oprasizaliifiHe, mMaTepiajibHe BTUICHHSI, KOHKpPETHA peaii3allisd MPUHLMIIIB Ta
METO/IIB.

[IpyHUMIIM, MeTOOM, 3aCO0M — JIOTIYHI €Tarnu 3a0e3MeYeHHs 0€3MeKU.

Bubip ix 3aneXuTh BiJ KOHKPETHMX YMOB [iSIZIBHOCTI, piBHSI O€3MEKH,
BapTOCTi Ta iHIIMX KPUTEPIiB.

IpuHuuniB 3a6e3neyeHHsT O6e3reku Oarato. Ix MoxHa KiacudikysaTtu 3a
KUIbKOMa oO3HakaMu. Hanpukinan, Opi€eHTOBHI, TEXHIYHi, OpraHi3aliiiHi,
KEePIBHULIBKI.

Ilpunyunu 3a6e3neuenns b6e3nexu npaui:

Opi€eHTOBHI
1. AktuBHOCTI omeparopa. 2. I'ymanizauii gissibHocCTi. 3. ecTtpykuii. 4.
3aminn omepartopa. 5. Kmacudikamii. 6. JlikBimamii HeOe3nekn. 7. Cuc-
TEMHOCTI. 8. 3MEHIIECHHSI HEOE3MEKMU.
TexHiIUuHI
1. bnoxkyBanng. 2. BakyymyBaHHs. 3. I'epmerusauii. 4. 3axucty
BigcranHo. 5. Kowmmpecii. 6. MinnHocrti. 7. Cnabkoi jaHku. 8.
®dnermarusanii. 9. ExpanyBaHHSI.
OpraHizaunimHui
1. 3axuct yacoM. 2. IHdopmauii. 3. Pesepsauii. 4. HecymicHocTi. 5.
HopwmyBanns. 6. ITinbopy kanpis. 7. [MocainoBHocTi. 8. EproHoMiuHOCTI.
KepiBHUILBKI

I. AnexsatHocTi. 2. KoHTpomo. 3. OO6opoTHoOro 3B’s3Ky. 4.
BinnoBimanpHocTi. 5. IlmanoBocti. 6. CrumymoBaHHs. 7. KepyBanHs. 8.
EdexTrBHOCTI.

PosrinsiHeMo aeTtanbHille AesKi MpUHOUMONA. [ 1bOoro [aMmo BU3HAYEHHS
KOXXHOTO PO3IJISIIYBAHOTO MPUHLMIY 1 HABEAEMO MNPUKJIIAAW MOro peaniizailii.

Ilpunyun HopmyeéanHs TIONSATA€E y BCTAHOBJCHHI TAaKMX MapaMETpiB,
JOTPUMAHHS SIKMX 3a0e3Ieuyye 3aXMCT JIOAWHU Bil BiAMNOBIAHOI HEOE3IEeKU.
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Hanpuknan: T'JIB, T'IK, TJC, HopMu mNepeHeceHHsI Ta MiAHIMaHHS
BAaHTaXiB, TPUBAJIICTb TPYAOBOI AiSIILHOCTI TOLLO.

Ilpunyun caabkoeo nanyroea MONSATAE B TOMY, 1O B PO3MISIAYBAHY CUCTEMY
(00’exT) 3 MeTorw 3abe3nedyeHHS Oe3MeKM BBOJMUTHLCS €JIEMEHT, SKUK
BJAIUTOBAHUIM TakK, 1O CIpuiiMae abo pearye Ha 3MiHY BiIIIOBIZHOIO
rnapamMeTpa, 3ano0iraroum HeOe3MeYHOMY SIBUILLY.

IIpuxknanu peanizalii JaHOroO NMPUHUMIY: 3aM00iXKHI KJIallaHW, PO3PUBHI
MEMOpaHM, 3aXMCHE 3a3€MJICHHSI, BiABOAM OJIMCKABKM, 3alMOO0IKHUKMU TOLIO.

Ilpunyun ingpopmauyii mojgrae y Iepegadi Ta 3aCBOEHHI MEPCOHAIOM
BiZoMocCTeli, BUKOHAHHS SIKUX 3a0e3Ieuyye BiAINOBiIHUI piBeHb OE3IEKMU.
IIpuknanu peanizauil: HaBYaHHS, IHCTPYKTaXi, KOJbOPU Ta 3HAKU O€3IEKHU,
MONepeaKyBaJIbHI HAIIUCH, MapKyBaHHS OOJTaJHAHHS, JKepe
3aKOHOJABCTBA Ta iH.

Ilpunyun kaacugbixauii (nodiny Ha kameeopii) Tonsirac y moaili o0’€KTiB Ha
KJJacu Ta KaTeropil 3a O3HaKaMM, IIOB’SI3aHMMM i3 Hebesznekamu. [lpuknanu:
CaHITApHO-3axMCHI 30HMU (5 KJIaciB), Kareropili BUPOOHMLTB (MPUMILLEHb) 3a
BMOYXOBOIO Ta IMOXeXKHOI0 Hebesnekow (A, b, B, I', 1) Toiuo.

JIJIsT TIO3HAYE€HHST OCHOBHMX METOMAIB 3a0€3IeYeHHS O€3MEeKu, BBEAECMO
HACTYNHI BU3HAYEHHSI:

Tomocgpepa — mipocTtip (pobouya 30HA), A€ MepedyBa€ JOAUHA y MPOLECi
PO3IJISIAYBAHOI TiSUIbHOCTI.

Hokcocgpepa — mipocTip, y SIKOMY MOCTIMHO iCHYIOTH a00 MNepioguYHO
BMHMKaOTh Hebe3neku. IloemHaHHI  romocdepu Ta  HOKcochepu
HEJOIYCTUME 13 TIO3ULIA Oe3meku. 3abe3reyeHHs1 O€3MeKU JOCITAETHCS
TpbOMa OCHOBHUMHU METOIAMM:

Memoo A, cxknamaeTbcd y IPOCTOPOBOMY i1 (a00) 4acoOBOMY pPO3OiTECHHI
romocpepu Ta Hokcochepu. lLle nmocsraerbcsa 3acobaMy IUMCTAHLIIMHOIO
KepyBaHHSI, aBTOMaTH3allil, poO0oTH3allil TOLLO.

Memoo b, nonsrae y HopMaii3alil HOKcoc@epu LUISIXOM YCYHEHHS
HeOes3mnek. Lle cykKynmHicTh 3ax0AdiB, 11O 3aXMILAIOTh JIOAWHY BiJ IIyMy, rasy,
ATy, HeOEe3MeK TPaBMyBaHHS Ta iHILI 3aCO0M KOJIEKTUBHOTO 3aXMUCTY.

Memoo B, MicTuThb TraMy MNOpoOeKTiB Ta 3aco0iB, CIIpSIMOBaHMX Ha
aganTauilo JIIOJIMHU OO0 BIAMOBIAHOTO CEpEedOBUINA Ta HA MNIABUILIECHHS 11
3axullIeHocCTI. JlaHuii Meton pealizye MOXJIMBOCTI NPOdECiiHOro Bindopy,
HaBYaHHS, TICUXOJIOTIYHOTO BILIUBY.

VY peabHUX YyMOBax peali3yeTbcsl KOMOiHallisl Ha3BaHUX MeToniB 313.

3acobu 3abe3rnedyeHHsT Oe3neKy MOIUISIIOTBCS Ha 3aC00U K0AeKMmueHo20
(3K3) ma indusioyasvhoeo 3axucmy (313). Y cBowo uepry 3K3 Ta 3I3
MOAUISIOTECSI Ha TPyl 3aJieXXHO Bi XapakTepy HeOe3neK, KOHCTPYKT-
TUBHOI'O BUKOHAHHS, 00JIACTI 3aCTOCYaHHS TOLLO.

LA 2R R B 4
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1.6. Knacudikania ocHoBaux ¢opM AissIbHOCTI JIIOAWHA

PospisHstoTh @isuuny ta posymosy mpamio. Ilig dac ¢izuyHOl mpami, B
OCHOBHOMY, BiZOyBalOTbCSI 3MiHM y CHUCTEMax, IO 3a0e3NeuyloTh M SI30BY
JIISITBHICTD, TUXaHHS, KPpOBOOOIr, TepMoperyJisauito. Ilig yac po3ymMoBo1 mpaiii
HaBAaHTAaXEHHS Hece HepBoBa cucrema. i1 omHMX BHUIOIB PO3YyMOBOI IIpalli
XapakTepHe  MIABUINEHHS  €MOLIIMHOI  Hanpyru, g IHIOUX & —
OIHOMAHITHICTb.

KoxHa KoHKpeTHa Ipalsd BUMAara€ NneBHUX (Pi3UYHUX 3yCUIb, HEPBOBO-
TICUXIYHUX BUTpPAT, €MOLIAHOI HAIPYTrU 1 BIIOYBAETHCH 3a PI3HUX CAHITAPHO-
TiriEHIYHUX Ta KJIIMaTUYHUX YMOB. Bce 1ie BIuiMBae Ha BUKOHaBL Ipalli —
moauHy. Tomy 3aBOaHHSIM HayK, IO 3aMMarOTbhCd MOpoOJieMaMy IIpalli, €
BUMBUYCHHS 31 CBOIX MO3WULIiM OaraTorpaHHUX 3B SI3KiB MiX JIOAWHOIO Ta
00 ' eXxTUBHUMM (akTopamMu mpaui. /Jlo Takux HaykK BigHOCSTbCS (i3ioJioris,
TirieHa, TICUXOJIOTIS Ta Oe3IeKa Ipatlli.

dizionoriga mpaui — cHeuiaJlbHUA po3ai (iziosnorii, sIKMil BUBYAE
3MiHM (YHKIIOHAJBHOTO CTaHy OpraHi3My JIIOAWHM Iif BIJIMBOM MOTO
TPYAOBOI MiSIIBHOCTI Ta (Pi3ioJ0riyHo OOrpyHTOBYE HAyKOBY OpraHisalliio
TPYAOBOIO MpPOLECY, sIKa CIPUSE TPUBAJIOMY 30€pEKEHHIO IIpale3JaTHOCTI
JIIONMHMU Ha BUCOKOMY piBHI. IlpeaMerom (piziosorii mpaui € TpydoBUA
Mpolec JIOAUHU Y Horo (pi3iooriyHmux xapakKTepUuCcTHUKAaX.

lirieHa mpani — creuiaabHUI PO3MUI Tiri€EHW, KW BUBYAE BILIUB
pi3HUX (pakTOpiB BUPOOHMYOrO CEpeJOBMILA Ta OpraHisauii Ipamni Ha
300pOB S1 JIIOJMHU, PO3POOJISIE TIT€EHIYHI 3axomy WIOAO JIKBigallii pi3HUX
npodeciiHuX  LIKIJJIMBOCTEH, 30epekXeHHIO  3J0pOB S IIpalllOlouuX,
MiABUILIEHHIO IXHBbOI Mpale3daTHOCTI Ta TMPOAYKTUBHOCTI mpaui. [irieny
Mpaii CJIig Bigpi3HATU Big BUPOOHMYOI CaHITapil, IKa Ha NPaKTHULl 3AiIMCHIOE
3aCTOCYBAHHS JOCSATHEHDb TIri€HIYHOI HAyKW.

Y Mipy pO3BUTKY BHUPOOHMUYMX CMJI 3pOCTaJI0 3HAYEHHS (QYHKILIN
OopraHizalii Ta KepyBaHHS TpPYAOBMM MpPOLECOM, a OTXe, 30iIblyBagacs
IMMTOMA Bara po3yMoBol Iipamni. Pi3Hi BUIM TpyAOBOI HiSIIbHOCTI BUMAaralroTh
00JIIKYy HE TUIbKM aHTPONOMETPUYHMX (AHTPOIIOMETPIS - HayKa, 10 BHUBYAE
po3Mip Tia JIOAUMHM) 1 (Pi3ioJOriYyHMUX BJIACTUBOCTEH JIIOAWHM, ajie, B
OCHOBHOMY, 1i  IICUXOJIOTIYHMX BJIACTUBOCTEM  (IUBUIKOCTI  peakilii,
0COOJIMBOCTE MaM ATi Ta yBaru, €MOLIMHOI YCTaHOBKM TOILO). 3MiHa
XapakTepy B3a€EMO/il JIIOAWHU 1 TEeXHIKM CHPUYMHWIA BUHUKHEHHSI HOBOI
HayKOBOl AUCLMILIIHA — TICUXOJIOTII TIparl.

I[Icuxonorisgs mpaui BMBYA€E IICUXOJIOTIYHI OCOOJIMBOCTI TPYHAOBOI
JiSUILHOCTI JIIOAMHUM Ta mpouecu (GOopMyBaHHSI y HEl SIKOCTei, mpodeciiiHO
BAXJIMBUX IJIs1 MIJBUILEHHS TIPOAYKTUBHOCTI Iipaui. IIpeamMeT BHMBYEHHS
TICUXOJIOTII mpalll — d9K cama TPYyJAoBa MiSUIbHICTb JIIOJAMHU, TaK 1 XapaKTEePHI
pucHh OCOOMCTOCTI MpallOl0Yoro, KOHKpETHi BUPOOHMUYI OOCTAaBUHU,
BiTHOCMHU MiX OCOOMCTOCTSIMMU.

3a yMOB aBToMaTM3allil Ta KiOepHeTM3allii BMPOOHMILITBA JIIOJMHA BCE
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OinblIe BigOaJISIEThCS Bil 00 €KTIB, Ha $IKi TMIOBMHHA JiSITW, Ta BiJl MPOLIECIB,
IKUMU Mae KepyBaTh. Ha 3MiHy KOHTakKTHOMY CHOCOOY KepyBaHHSI, KOJIM
rOJIOBHA POJIb HAJIEKUTh OCOOMCTOMY CIPUMHSITTIO BUPOOHHUYOIO ITPOLECY,
NPUXOAUTh AUCTAHLIMHUK  CcHocid, KOJM aBTOMAaTWM30BaHI MPUCTPOIL
TepeaaroTh JIIOJWHI Ha cheuiajlbHI iHIMKATOpU iH(OopMalLiio Ipo Xig poOdOTH.
Ao Tokap cam CrocTepirae mpoiec oOpoOKM MeTaly, TO €eHeProaucCIeTyep
Ha JOUISHI 3aJi3HULI He MoXe 0auyuTyd peajabHi MigcTaHuili abo
pO3 €nHYyBayi: BiH OLIHIOE 1X POOOTY 3a CUTHaJlaMM Ha TabJio, TOOTO Ha
OCHOBI OIlepaTUBHOI iH(MOpMallii, 1110 HAAXOAUTb 10 HBHOTO.

3MiHA XapakTepy BHUPOOHMYOI [JiSJIbHOCTI MO-IHILIOMY ITOCTaBMJa
npobseMy B3aEMOJil JIIOAUHU 1 TeXHIKM. MOXJIMBOCTI JIOOWHU 3aBISIKU
PO3BUTKY TEXHIKMA PO3LIMPUIUCS, aJle TEXHIKa, y CBOIO Yepry, HacCTUIbKU
YCKJIaIHWJIACs, 1O JIIOAWHI BXE BaXXKO HEW KepyBaTW. BuMHMKae 3aBOaHHS
Y3rOMK€HHSI KOHCTPYKIil MallWMH 3 IICUXOJOTIYHMMMU Ta (i3i0JOTIYHUMU
MOXJIMBOCTSIMU JIIOJIVHM.

Axorwo ©O6 pgockoHanow He Oyja TexHika, 11 SKICHE BUKOPUCTAHHS
3aJICXKNUTh BiO [ilAi omepaTopiB, IO KEpylTb Hew. MM MOsICHIOETHCA
HEeOOXiTHICTh BUBYECHHSI POOOTH MAILMH 1 AiSJIBHOCTI OINEpaTopiB y €AMHOMY
KOMIUIEKCI “JIoarHa - MalluHa™ .

OpHoOYyacHO 3 PO3BUTKOM (yHOAMEHTAJbHUX HAyK IIpO Mpallo
pO3BMBAIOTBCSI 1 NOpUKIaAHI Hayku. BoOHM  BUpPILIYIOTh MNUTAHHSI
YIOCKOHAJIEHHsI MpOlieciB Ta yMOB Mpalli Ha OCHOBiI gaHuX @i3ionorii i
TICUXOJIOTII TIpali, a TAaKOX IHIIMX HAyK MOpO JIIOAWHY W TPYyAOBI MPOLECH.
Hopwmanizanii npani omeparopiB, paliOHAJIbHOMY NPUCTOCYBAHHIO CKJIAJIHOIL
TeXHIKA J0 MOXJIMBOCTEW JIIOAMHU CHOPUSIM HOCHIIKEHHS 3 I1HXEHEPHOI1
TICUXOJIOTTI.

[HXeHepHa NCUXOJOTiA NOCTIIKYE MUTAHHS B3aEMOIil, B3aEMOY3-
TOMXKEHHS MOXJIMBOCTEM JIIOAMHU 1 CydaCHOI TEXHIKM B paMKax €IWHOI
cuctemu. [IpeaMeToM IHXXEHEPHOI IICHXOJIOTil € BMBYEHHS 1 OITUMI3allis
cucteMu “moamHa  — MammHa”. TepmiH “mamumHa” B iHXE-HEpHIii
TICUXOJIOTIl TPAKTYETHCS JOCUTH LIMPOKO; BiH BHU3HAYAE OyIb-SIKE TEXHIYHE
00JlalHAHHS, 3 SKWUM IIpalLlo€ JIIOAWHA, IIPUUOMY CUCTEeMa “JIIoAuMHA —
MalllMHA” PO3MISAAETHCS SIK OAWH 3 MPUKJIAIiB CUCTEM KEpyBaHHSI.

Otxe, iHXeHepHa IICUXOJIOTisI, 3 OOHOro ©OOKYy, BMBYAaE BUMOIU
00JJalHAHHSI 10 TMNCUXIYHUX MOXJIMBOCTEM MIOAMHU (IUBUIKICTh, TOYHICTb,
HaIifHICTh Ta €(EeKTUBHICTH POOOTH), a 3 IHIIOTO, IOCJIIXYE JIIOACHKI
MOXKJIMBOCTI 3 METOKO OIITHMMIi3allil LIMX ABOX ACIIEKTIB €EAMHOTO IIPOLIECY.

Po3BUTOK TeXHIKM, OCOOJIMBO OCTAaHHIM 4YacoM, IIOKasaB, IO IIpHU
CTBOPEHHI  JIOAWHO-MALIMHHUX CUCTEM  MeXi  Ncuxodizio-JIOTiYHUX
MOXJIMBOCTEM JIIOACBKOIO OpraHi3My BaXKO MOJ0JIaTU, BOHM JOCHUTH
KOPCTKI 1 YTBOPIOIOTb OJHE€ 3 HaWOUIbLI BY3bKMX MiCLb. 3 SIBUJIACS
HEOOXIIHICTb y OaeamomipHiii ONTHMI3allil CUCTEMM ‘“‘JTIOJWHA-BUPOOHUYE
cepenoBUllle-MallIMHA”, Yy 6cebiyHomMy OOJIKY “JIOACBKUMX~ 1 TEeXHIYHMX
(pbakTOpiB 1JIS1 JOCATHEHHS 3adaHol €(EKTUBHOCTI CUCTEM KOHTPOJIIO Ta
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KEepyBaHHSI.

KoMriekcHU, CUCTeMHUI Imiaxig [0 BKasaHUX IIPOOJIEM CIIPUSIB
HapOIKEHHIO HOBO1 HAYKW — €PrOHOMIKHU.

Epronowmika (Big rpeu. ergon — poboTa, nomos — 3aKOH) 3alMa€eThCs
KOMIUIEKCHUM BHUBUYE€HHSIM 1 MPOEKTYBAHHSM TPYAOBOI MisUIBHOCTI JIIOAWHU 3
METOIO OITHMMIi3alil 3HApsSAb, YMOB Ta IIPoLECy Ipaui. EproHOMiYyHMA Miaxif
IO BUBYEHHS TPYAOBOI MiSUIBHOCTI HE AYyOJII0€ HOCHIIXEeHb B rajgy3i MeIUKO-
OiojloriyuHMX HayK (aHaToMii, (i3ioJorili Ta MCUXOJOrii), eproHoMika
ITPYHTYEThCS Ha HMX Ta 1X OOMNOBHIOE. KpiM TOro, €proHomika TOCTpILlIe
CTaBUTH MPOOJIEMU 1 COPUSIE IHTEHCUBHIN pO3poO1Ii 1X.

IIpeamMeTOoM €eproHoMikuM € TpydoBa IiSUIbHICTb JIOAMHU, a 00 €KTOM
JOCJIIXKeHHSI — cucTeMa “JioauMHa - BUPOOHMYE cepeloBHMILE - MalluHa’.
Ontumiszauiss TPYAOBOI MiSIILHOCTI Ta YMOB 1i 3AiMCHEHHSI Ja€ 3MOTY
JOOMBATUCSI CYTTEBOTO MiABUILEHHSI €(PeKTUBHOCTI i HAAiAHOCTI JisIbHOCTI
JIIOIVHMU.

Jlo eproHoMiYHMX ITOKA3HMKIB TPYIOBOTO MpOIECy, 1O 3a0e3MeuyroTh
MaKCUMaJIbHY €(PEKTUBHICTb, O€3MeKy Ta KOM(OPTHICTH Ipalli, BiTHOCSTh:

e TirieHiuHi (pakTopy 30BHIIIHLOIO CEpedOBMIIA — TemIleparypa, (Pi3MKo-
XiMIYHMIA CKJIaJ i IIBUIKICTh PyXY IOBITPSI, OCBITJIEHICTb, IIIYM TOLLO);

e AQHTPONOMETPUYHI Ta OIOMEXaHiuHI, 10 XapaKTEpU3YIOTh BIAIOBIAHICTb
3Hapsiab Ipali po3MmipaMm, ¢opMmi Ta Maci Tina J0OAUHU, ONTUMAJIbHUM
3YCWJJISIM, HAIpSIMy PYyXiB TOLLO;

e (pizioyioriuHi Ta TICUXOQi3i0JOTiUHI, 110 BCTAHOBIIOIOTH BiAMOBIAHICTH
BUKOHAHHS TPYIOBUX OIl€paliii IIBUIKICHUM, €HEPreTUYHUM, 30POBUM Ta
IHILUM MOXKJIMBOCTSIM JIIOJVUHU;

e TICUXOJIOTIYHIi, 110 XapaKTEPU3YIOTh BIAIOBIAHICTH TPYIOBOTO IIPOLIECY
HaBUYKaM, IO 3aKPIiIUIIOIOTLCI Ta (POPMYIOTHCS, a TaKOX MOXJIMBOCTSIM
COpUMIMaHHS, MaM $SITi Ta MUCJICHHS,

e CCTETMYHI, 10 BW3HAYAIOTh BIAIMOBIAHICTH TPYIOBOI JiSJIBHOCTI
€CTETMYHUM  NOTpebaM  JIIOAMHM 1  peali3yloThCd Y  XYIOXHBO-
KOHCTPYKTOPCBKMX  pillIEHHSIX poboumx Micub (3Hapsab IIpali) Ta
BUPOOHUYOIO CEPEIOBHUILA.

EproHomika opraHiyHO MOB si3aHAa 3 TE€XHIYHOI €CTETUKOW, BOHA
SIBJISIE COOOK HAyKy, sKa BHBYA€E€ COLIAJIbHO-KYJBTYPHI, TEXHIYHI Ta
€CTeTUYHI TIpo0JieMu (POPMYBAHHS TapMOHIMHOTO CEpedOBHUILA, CTBOPIO-
BaHOIro 3aco0aMM IPOMUCIOBOIO BUPOOHMILTBA JJISI KWUTTS Ta JiSIIBHOCTI
JonvHu. TOYKM CTUKAHHS LIMX HAayK YMCJEHHI i OCOOJMBO OYEBUAHI, KOJU
€proHOMIKY 3ajJy4yaloThb [JIsI BUpILLEHHS 3aBIaHb, Oe3MOoCepelIHbO IOB si3a-
HHUX 3 TEXHIKOIO O€3IeKU.

Ot1xe, eproHoMika y TiCHOMY 3B SI3KY 3 T€XHIYHUMM, NIPUPOJHUUYMMHU Ta
CyCOUIbHUMM HayKaMHW CTBOPIOE IJIsl JIIOAWMHU TaKi YMOBHM, SIKi 3a0€3M€UyIOTh
11 BUCOKOIIPOAYKTUBHY Ta O€3MEUYHY Ipalllo.

LA 2R R B 4
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1.7. ®dakTopu, [Ki BIIMBAIOTh HA Mpane3aaTHICTb JIIOAUHU

[Ipame3maTHICTh — OAHA 3 OCHOBHMX XapaKTePUCTUK SIKOCTI TPYIAOBOI
IISUIBHOCTI  JIIOAMHM, $Ka BU3HA4Ya€ WMOro IIOTEHLialbHI MOXJIMBOCTI
BMKOHYBAaTM KOHKPETHY pOOOTYy IIpyM 3agaHux pexumax. Ilpaie3naTHICTb
JIIOICBKOTO OpPraHi3My — 3MiHHa BEJIMYMHA, SKa 3MIHIOETHCS B LIMPOKOMY
Jiara30Hi miJ BINIMBOM Oaratbox (pakTopiB. OauH 3 X ¢pakTopiB — BTOMa.

IIpaue3maTHICTh — OAHA 3 OCHOBHUX XapaKTEPUCTUK SIKOCTI TPYAOBOI
IISUIBHOCTI  JIIOAMHM, $IKa BM3HA4Ya€ WMOro IIOTE€HLiaJbHI MOXJIMBOCTI
BMKOHYBAaTM KOHKPETHY pOOOTYy IIpyU 3agaHuxX pexumax. Ilpane3gaTHICTh
JIIOJCHKOTO OpTraHi3My — 3MiHHA BEJIMYMHA, SKa 3MIHIOETHCSI B ILIAPOKOMY
Jiana3oHi miJg BIUIMBOM Oaratbox (pakTopiB. OnuH 3 1MX (pakKTOpiB — BTOMA.

IIpane3maTHiCTh JIOAMHW B Hpoleci 11 TPyAOBOl IisUIBHOCTI Xapak-
Tepu3yeTbe (Pa3HICTIO MPOTIroM AHsA. KpuBa mpaue3maTHOCTI Ma€ Tpu ¢as3u
— BTITYBaHHS B pOOOTY, CTiliKa Mpaue3aaTHICTh 1 criag mpaue3gaTHOCTI.

[lepma ¢aza xapakTepu3yeTbCsl ITiABUILIEHHSM MOpaue3gaTHocTi. Llei
nepiog TpuBae B cepeaHboMy 1-1,5 ronm, micass LbOro BCTAaHOBIIOETHCS
HEOOXiMHUI piBEHb Ipale3gaTHOCTi. TpuBaIiCTh IEepioay BTATYBAHHS B
poOOTYy MOXE KOJMBATUCS Yy IIMPOKMUX MEXax 3aJIeKHO Big yMOB Mpalii,
CTaHy, IHAMBIOYaJbHUX oOcOOaMBOCTEW moauHu. IIBMAKICTb, a B OEAKMUX
BUIIAAKAX 1 TOYHICTb A JoguHU B LI (asi 3HuxkeHi. Came 1M i
MOSICHIOETBCS BEJIMKA KUIbKICTh HELIACHUX BUITAAKIB.

Hpyra ¢aza xapakTepu3yeTbCsl JOCUTh BUCOKOIO MPALE3aaTHICTIO. Y LieH
MepioJ;, MakKCUMAaJIbHUM pPe3yJIbTaT NOCSATAa€ETbCS ITIPU MiHIMaJbHIM 3aTpari
eHeprii. JIpyra ¢aza TpuBae B cepeAHbOMY 2-2,5 TOI.

Tpeta ¢aza xapakTepM3yETbCS 3HMKEHHSIM Mpale3aaTHOCTI BHACIIOOK
BTOMU, sIKa IIPU3YNUHSIETHCI IEPEPBOIO Ha 00ia. UuMm Oulblue yacy MMUHAaE
Bil TOYaTKy TpeThol (a3l OO0 IepepBUM Ha 00ig, TUM Oiabll MHMOBIpHI
TTOMMUJIKMU.

PiBeHb mpane3maTHOCTI y ApPYyrid MOJOBUHI pPoOOOYOTrO OHS TPOXU
HIDKYUI, ajie CIiBBiIHOLIEHHSI (a3 MOBTOPIOETHCA. JIuie da3u BTSITyBaHHS
B poOOTY i CTifiKOI Mpale3aaTHOCTI CTalOThb KOPOTIUMMU, a TpeTs ¢aza, siKa
XapaKTePU3YETHCS 3HMXKEHHSIM Mpale3adaTHOCTI, HACTA€E paHille.

BugsineHo, 1o moauHi, He3aJeXHO Bim Ipodecii, BaXKO MNOYUMHATU
po0OTy, 3aTITYEThCS IIEPIOJ BTATYBaHHS B po0OoTy. Lle 0co0aMBO MOMITHO y
JIIoael, Kl NpauolTh Y PAHKOBY 3MiHY.

DyHKIIOHAbHUI CTaH TIIpalliBHUMKA 1 ¥Oro nmpane3JaTHICTb MOJIiM-
LIYEThCSI HA OPYTUW IEHb Mpalll IMiCJs BUXIAHOTO 1 MOYMHAE IIOTIPIIYBATUCH
3 m'groro aHg. Haii BuIla mpaie3naTHICTh CHOCTEPIra€EThCS HAa TPETi JAEHbB
rnpaui, HalHWX4Ya — Ha LWIOCTUM, 3 OAHUM BUXIIHUM IHEM.

B T o M a — (QiziosoriyHuii cTaH opraHi3mMy JIOAWHU, 11O BUHUKAE B
pe3yabTari poOOTM Yy BMIVISIAI 3HWXKEHHSI ITpaue3gatHocTi. Broma moB g3aHa 3
(pizionoriyHMMM, MCUXOJONTYHUMU, MEAMYHUMMU 1 TEXHIKO-€KOHOMIYHMMU (PAKTO-
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pamu. bararo 3 HUX MOXXHa pO3IVIIIATU SIK KOMIUIEKCHI, TOOTO €proHOMIYHI.

Broma € HaibiabII YacTO NPUUYMHOK 3HUXKEHHS IIpale3aaTHOCTI.
Btoma, sixa po3BMBA€ETHCA MiJ 4yac poOOTH, — HOPMAaJbHUI CTaH OpPTaHi3My,
SIKW MMWHAE ITICJIS1 OMHOPA30BOr0 BiAMOYMHKY. AKINO BiAYYTTS BTOMM MIiCHIS
BiAMMOYMHKY (HIYHOIO CHY) HE€ MMWHAa€E, TO L€ CBIOYMTH IIPO I10YATOK
nepeBToMU. IlepeBTOMa BUHMKAE K HACIIIOK XPOHIYHOIO MEPEeBAHTAXEHHS,
KOJIM BTOMA BiJl MONEPEAHIX AHIB HAKONMUYYETHCS.

ITin yac kepyBaHHs aBTomMo0OiieM Big 7 n1o 12 ron Boaiit 3aiiicHioe I TITI
yIBiUi, a MpU TPUBAJIOCTI KepyBaHHS moHand 12 rom y 9 pasiB uacrille, Hix
mig yac podotu TpuBadicTio 10 7 rona. Bomii, ki mpauoioTh Ouiblie 7 Tom,
3nilicHO0Th 1/3 yecix ATII. Kpim Toro, aBapii BoAiiB, siKi Ipallol0OTh Oijblle
12 ron, 3i cMepTeJIbHMM HAacJiAKOM BUHMKAaOTh y 1,5 pa3a yacrinie.

[IpyuyrHOIO MOMMJIOK BOJIIB MpM TPUBAJIN 1311 € BTOMA, SIKa 3HUXKYE
Mnpaue3fgaTHicTb 1 Moxe Oyth OesnocepenHboro npuuynHow ATII um
HECITPUSATIMBOI YMOBOIO, SIKa YTPYAHIOE il B aBapiiHMX cutyauisax. Koau
JIIONVHA MICJs HaIPYXEHO1 Ipalli BAeHb CUCTEMAaTUYHO HEJIOCUNAE BHOYI, TO
BTOMAa VY Hel IIOYMHA€E 3'IBJISITUCS 3paHKy 1le A0 MoYaTKy poOOTH.
IIepeBTOMa BMHMKAE i 3a HOPMAJIBLHOIO HIYHOIO BiIIIOYMHKY, SIKOIO MOXE
BUSIBUTUCS HE NOCHUTH, SKIIO poOOTAa 3a IHTEHCUBHICTIO 1 TPUBAIICTIO IEepe-
BUILYE MNCUXO(Pi3i0J0riyHi MOXJIUBOCTI JoauHU. [lepeBTOMa BUSIBISIETBCS Y
IIBUIKIA BTOMi, pO3ApaTOBAHOCTI, COHJMBOCTI BAEHb 1 IIOraHOMY CHi BHOUI,
3arajibHii cjaabkocTi, 001 B OiISHLI ceplsl, TOJIOBHOMY OO0JIi, MOTiplIeHHI
aneTuTty. 3a MOsSIBU MPUKMET IEPeBTOMM CJlil HEramHo 3BEpPHYTHUCS [0
JiKapsi, OCKIJIbKM MPOJOBXEHHS POOOTHU Yy CTaHi NEPEBTOMU MPU3BOAUTH IO
BMCHAXXE€HHSI HEPBOBOI CHUCTEMM 1 MOXE CTaTU IIPUYMHOIO HeBpo3y. Kpim
TOTO, B TAKOMY CTaHi B3araji He PEeKOMEHIYETbCS IpalioBaTh, 00 MOXJIMBI
BCUISIKI MOMMJIKA 4Yepe3 3HUXKEHHS Ipale3gaTHOCTI.

3aJIeXXHO BiJ XapakKTepy BMKOHYBAaHOI pOOOTH PO3PI3HIIOTh BTOMY pO3Yy-
MOBY, (Pi3MYHy Ta eMoLiiiHy. Broma qognHn € KoMOiHOBaHOIO, TOOTO pO3y-
MOBOIO, (pI3MYHOIO Ta eMouliiHow. OoHAaK HEepBOBE HAIPYKECHHS
MpaLiBHUKIB OiIbIIOCTI Mpodeciii NpU3BOAUTHL A0 MEpeBaru BTOMU.

3a BTOMU 3HMXKYETHCS TOCTPOTA i 3MEHILYETHCS MOJI€ 30PYy, 3MIHIOIOThCS
nyJbCc i aprepiaJibHUM THUCK OaHOYaCHO B3HUXYIOTbCS iHTEHCUBHICTh i
CTIMKICTh yBaru, CHOBUIBHIOETBHCS 11 TIEPEKIIIOYEHHSI, 301JIbIIYETHCS Yac
CEHCOMOTOPHHMX pEaKIiii, MOPYLIYETbCS MMCJICHHS, 110 BUPAXAETbCI B
CHOBIJIbHEHHI TpolieciB 0O0poOKu iHGopMallii. Y pe3yabraTi 30iJbLIYETHCS
yac TIpUMHATTS 1 BHWKOHAHHY pillleHb, BWHWKAE TOYYTTS THITIOYOIO
Hamnpy>XeHHs 1 HEBIEBHEHOCTI. ¥ CTaHI BTOMM 3HUXYETHCS CTYITIHb aBTOMa-
TU3MY paHillle HaIpalbOBAHMX HABWUYOK, YTPYIHIOETHCS 3I00YTTS HOBUX
3HaHb 1 (POpMyBaHHSI HABWYOK, IMOPYIIYIOTbCS TOYHICTb 1 KOOpAWHALis
pyxiB, TOCJIAOJIOIOTHCS BOJISI, Pilly4iCTh, KOHTPOJIb 3a AisIMM, YacCTilIalOTh
KOPOTKOYACHI BIABOJIIKAHHS yBaru Bil BUKOHYBAHOI pOOOTH.

XapakTepHUM CHUMIITOMOM BTOMU 1 TIIEPEBTOMU € PO3Jad CHY:
COHJIMBICTb YAeHb 1 0€3cOHHSI BHOYi. COHJIMBICTD i 3aCUMMIaHHS IpalliBHUKA
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Ha BUpPOOHMYOMY MiClll —  HalHeOe3IeyHilll TIPOosIBU BTOMM,  SKi
Hepigko Tipus3BondaTh a0 aBapiit. Hanpuknan, y CIILV3, 8% ycix BoniiB, gKi
cranu yvyacHukamu HTII 31 cMepTelbHMM HACIIIKOM, Ha 4Yac MOPUTOIU
cajii 4yu Oyau B CTaHi BUPaxXeHOI BTOMU, PeKOMeHIYIOThCS CrelialibHi
MpUIaau, SKi 1 TTOBMHHI 3aro0IirTM COHJIMBOCTI JIIOAEH Ha poOOYMX MICIISIX,
— TIpWIaAyW MOWIbHOCTI. BUHMKHEHHS COHJIMBOCTI 3a KEPMOM AaBTOMOOLIS
3aJIeXNTh i BiL camoro Bomis. MoMy He peKOMEHIYETHCS TPUBAIWII dac
OIUBUTUCS momneped, cedbe,  (¢ikcyooud  TIOMISIA  HAa  OOHIM  TOYLI.
Hanpuxknan, BigOJMCKY XpOMOBAHOIO 3aJHbOrO Oammepa, aBTOMOOLIS,
KWK 11€e Tonepeay, HEpIIKO Ha JOBTMM 4yac MNpUBEPTAE IOIJISA BOMISA, IO
BUKJIMKAE TaK 3BAHUM JTOPOXXHIN TIIMHO3.

B ymoBax moBrorpmBajiol  0O€3MEpepBHOI, POOOTU IMOPYLIYIOTHCS
Hicamnepe CKJaaHi (pyHKIIl NCUXiYHOI IisSIJIbHOCTI, SIKi BUMararoTb BHCOKOI
TBOPYOI AKTUBHOCTI, aje MNOpu 30€peXeHHi IPOCTUX, MHAOBECIACHUX [0
aBTOMATU3My HaBHW4YOK. Tomy”"y cuTyalisix, $Ki BHUMararoTb KPUTUYHOTO
aHai3y 0OCTaHOBKM, aJie CTAHJAPTHUX PIIUEHb i Oiid, MOXYTh BUHUKHY TpyOi
TMOMMJIKU.

BTtoMa po3BMBA€ThCA MIBUIAILIE Y MOJOANX, HENOCBIAYEHUX MpPaAlliBHUKIB,
IO MOB'SI3aHO 3 iX BEJIMKMM HEPBOBO-IICUXiYHMM HAIPYXEHHSM IIiJ 4ac
BMUKOHAHHS po0OTHU, Y MOOCBIQUYEHMX IIpalliBHUKIB, $KI MarThb BHCOKY
KBaJi(ikaliro, 1o0pi HaBUYKM, €MOLiiiHEe HapyXE€HHS BUpPaAKeHE MEHIIE i
BTOMA BUHMKAE ITi3HILIIE.

IIcuxiyHa MOiSIIBHICTD JIIOAMHM CTUMYJIIOETHCS  iHOpMalli€lo,  sKa
HaaxXoauTb. JIsI OoNTUMAaJbHOrO IMepediry IMCHUXiYHUX MPOLECIiB HEOOXimHUM
ONTUMAJILHUM piBeHb IH(MOpPMALIIMHOIO HaBaHTaXeHHs. Hanmuiok 4u
HecTaya iHgopMallil Npu3BOIATh 10 PO3BUTKY BTOMU. BaxyvBe 3Ha4YeHHS
Ma€ TAKOX XapakTep iHpopMallii, IKa HAAXOAUTh.

YacoM mig BOJIMBOM OJHOMAHITHOI pOOOTHM Yy JIOAWHU BUHUKAE
3araJJbMOBaHUM CTaH, SIKWMA XapaKTePU3YETHCS alaTi€l0 MIISIBICTIO, ITOSIBOIO
BiBOJIIKAIOUMX OYMOK, $SIKi HE CTOCYIOTbCSI BHMKOHYBaHOI poOotu. barato
HEIIAaCHMX BUMAIKIB Ha poOOOYMX MICUSIX IIOB'SI3YIOTh i3 3araJbMOBaHUM
CTAaHOM MpPALIOI0YOTO.

Broma, sk cy0'ekTHBHEe mNepeXMBaHHS, MOX€ OOMNOMOITUA JIIOAWHI
OL[IHUTU CBOK TIpale3daTHICTb. IIpMKMETOO BTOMM MOXE OyTHM MOsBa
HE3HAYHUX TIOMWJIKOBHUX [ii, OaXaHHS BMIOPOCTATUCS, 3MIHUTU TMO3Y,
MOMITHE 3HMXKE€HHS 1HTEHCUBHOCTI 1 CTIMKOCTI yBaru, MHMMOBLJIbHA MOSBa
JYMOK, HE TIOB'SI3aHMX 3 BMKOHYBAaHOK pPOOOTOI0, 3HUXEHHSI BOJbOBOIO
3yCUJLISI, HEOOXIAHOTO IS TOJO0JAaHHS LIMX HETAaTUBHUX SIBUILL.

I[TIponyKTHBHICTH Tpallli Ha MOYATKYy PO3BUTKY BTOMM JIESIKMM 4ac MOXKE
i HE 3HMXYBAaTUCSI, KOJIMW BOJbOBHUMHM 3YCWUIIMHU JIIOJAWHA 3MYILIyE, ceOe
MpauoBaT 3 TUMMA CAMUMM KUIBKICHUMM SIKICHUMM NMOKa3HUKaMM. Y CTaHi
BTOMM MpalOYUA MOXE YHMKHYTH MHOMWIOK HaBITh 3a palTOBOI 3MiHU
BMPOOHMYOI CHUTyallll 3a paxyHOK IIIABUILEHHS I1HTEHCUBHOCTI yBaru i
TOTOBHOCTI A0 1ii. Broma B 1ieil mepion Ha3uMBAETLCSI KomneHcosanor. OnHaK
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TaKa KOMIIEHCallisl BUMAara€ ITiABUILEHOI BUTPAaTU €HEPril 1 HapelluTi HacTa€
MOMEHT, KOJM, HEe3BaXarwouyud Ha XOAHI 3YCWLISA, IPOAYKTUBHICTH IIpalli
3HUXKYETHCS 3a KUJIbKICHUMH 1 SIKICHUMM TTOKa3HMKaMu. Broma B Lieil mepion
CTa€E HEKOMIIEHCOBAHOIO, OCKUIbKM MNOPYILICHHS, $Ki BUHMKAIOTb, BXE HE
MOXHa BIIBEPHYTU BOJILOBUM 3YCHUJLISIM.

HoBeneHo, mo g0 9—10 rom mpami BiZOyBaeTbCs CHajd aKTaBHOCTI, a
micaa 10 rox HacTae HENPUITYyCTUME 3 OOKYy O0e3leKuM MNOpYLISHHS
Mpale3gaTHOCTI, TOOTO PO3BUBAETLCSA  HEKOMIIEHCOBaHa BtoMa. lLle
BUPAXAETbCI Y Pi3KOMY 3pOCTaHHI 4acy 30pPOBO-PYXOBOI peakilil, 3HMXEHHI
MPOITYCKHOI 3JaTHOCTI aHaji3aTopiB, 3MEHIIEHHI 4YacTOTU ITyJIbCy, 3MiHI
MpOLECIiB Yy ceplieBOMYy M'sI3i Ta iHIIMX TOpylIeHHsSX. Yac ceHCOMOTOpHOI1
peakuii micyist 3MiHU 30UIblIyeEThesT Ha 113,7 %, mopyllleHHSI CEHCOMOTOPHOIL
KoopauHaLii — Ha 75,6 %, TpeMTiHHg manbLiB pyk— Ha 70,9 %. Crnpobnu
OopoTHUCSI 3 BTOMOKO 3aco0aMu 30YIKECHHSI HE OalTb OakaHWX HACJiAKiB.
Ilicnts HeTpuBaJioro HEPBOBOIO MIJHECEHHSI HACTa€ PI3KUKA cHoaa, 1o
CIIPUYMHIOE XBOPOOJMBUM cTaH. ToMy 3arocTpeHHsI XpOHIYHOTO IIPOLIECY i
HaBITh JIETKE TOCTpPE 3aXBOPIOBAHHS (HEXWThb, aHTIHA Ta 1H.) MOXE CTaTu
MPUYMHOI0 MOMMJIOK, SKi MPU3BOAATH OO0 HeIIACHMX BUIlaAkKiB. Ha mouarky
TOCTPOTO UM M 4ac 3arOCTPEHHS XPOHIYHOTO 3aXBOPIOBAHHS MOPYLIYETHCS
nepedir IMCUXIYHMX MPOLECiB, 10 BUPAXAETHCA Y CHOBUILHEHOMY
cOpuiiMaHHI Ta MUCJIEHHI, 3HUXXEHHI (DYHKIII/ yBaru Ta mam 'sti, 30iIbLIEeHHI
yacy peakliiid, MOpylLIeHHI KOOpAMHALIN pyxiB. Y pe3yabTaTi I 4Yac pi3Koil
3MiHM BMPOOHMYMX CUTYyallid MHOpaliBHUK HE MOX;e IIBUAKO W TOYHO
OL[IHUTU HOBY CHTyallil0, CBOE€YACHO TIPUMHSATU MNpPaBWIbHE pillIeHHS i
0€3MOMMIKOBO BUKOHATU HEOOXITHI Aii.

®dpaHuy3bki BYeHi Bu3Haumiau, 1o i3 1300 BumaakiB mo30aBjeHHS
MOCBIIYEHHS BOAISA y OCIO, SIKI MOpylIWJIM mpaBuia pyxy, 150 BomiiB Manu
TOCTPOTY 30py HMXKYE€ AONYyCTMMOI HopMmu, y 138 OyB miaBUILEHUN
apTepiaJbHUN TUCK, 34 cTpaxgajiud MCUXIYHMMMU posiagamu, 31 — mgiaGeTowm,
14 — cepueBO-CYIMHHUMHU 3aXxBOPIOBaHHSIMM, 42 — po3jdagoM pyxoOBoOi
dynkuii. Y wmii ke xkpaini 6,8 % JTII 31 cMepTesqbHMM HAacCiIKOM
CKOIOIOTBCSI B pe3ybTaTi (Pi3MUHMX HENOJiKiB, BTOMU i HEIIPUTOMHOCTI. Y
HimeuuuHi i3 12 MaH oci®, gKi MalOTh NOCBigZYeHHsT BoAisl, 70 TUC. XBOpi Ha
niadeT, IKMII MoOXe CTaTU NPUUYMHOIO pamnToBoi BTpaTtu cBigzoMocTi. Cepen
MPUYUH, SKI TIPU3BOOATH IO BTpAaTA CBIOOMOCTI y BOIiIB NpU KEpPyBaHHI
aBTomoOineM, 1/5 moB's3aHa 3 cepueBuMM 3axBoproBaHHsMu. Y CIIA B
pe3yJIbTaTi TocTporo iH@apkTy Miokapaa mwopidyHO BUHMKAE g0 2 tuc. JAIIT.
IIpy 1upOMy B YOTHPHLOX-N'SITHM BUNagkax i3 14 npuctynu CUJILHOIO
CepLEBOro OO0 BUHMKAIOTh HACTIJIBKM pPAITOBO, L0 BOAIM HE BCTUTAE
3YNUHUTUA aBTOMOOLIb.

Y Himewyunni Big 10 go 20 % AIIT nmos's13aHi 3 BXWBaHHSIM BOIiSIMU
mikiB. B ABctpii i IBewii' 6;1m3bko 15 % BoniiB, 3 BuHu gkux craaucsg JATII,
MPOTIroM 24 roja A0 UbOro NpUMManu SIKUK-HeOydb 3aCHOKIiMIMBUI 3acio.
ABcTpiliceknii yaeHuii Barnep crBepmkye, mo y 16 % npuumnamu ITII €
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MIpUIIMaHHs CHONIMHMX Ta iHIIMX JIiKapchbKuX 3aco6iB Bim 4 no 20 % BomxiiB
NpUMAalOTh JIiKM 0e3 nmpu3HadyeHHd Jikaps. ATII Hepimko BMHMKAIOTH Yy
pe3yJibTaTi COHHOTO CTaHy BOJIIB UM 1X 3aCMHAHHS 32 KEPMOM aBTOMOOLIS.
[IpyunHOIO TAaKOTrO CTaHy MOXE€ CTaTU NPUMMAHHS CHOMIMHHWX, 3arajJbHO-
3aCIOKIMIMBUX YM JIIKAPCbKMX 3aC00iB, SIKi 3HWXKYIOTb apTepiajlbHUN THUCK.
Tomy mipym niKyBaHHI BciMa UMMM MNOpernapaTaMyd BOAiii NOBUHEH OyTU
3BUIHEHUI Bi pOOOTU UM TMMYACOBO IE€PEBEICHMI Ha iHIIY, HE ITOB'SI3aHY
3 KEpyBaHHSIM aBTOMOOLII.

Hebe3neuyHo BxXuBaTU i MpOTUTraps4yKOBi 3aco0M (acHipvH, aHaIbriH Ta
iH.), TOMYy 110 BOHM BUKJIMWKAIOTbH MiABUILNEHY IITJUBICTh, 3arajabHy MJISIBICTb,
3HUKEHHSI TOCTPOTHU 30pY 1 CIIYXY.

HeratuBHO BIMBaOTh HA CTaH i Mpale3daTHICTb BOIIB aHTUOIOTUKU Ta
cyab(daHiiaMigHi Tpenapatu, AesKi i3 3a JOBTOTPUBAJIOrO BUKOPUCTAHHS
MOXYTb NPU3BECTU [0 MNOPYILIEHHS KOJbOPOBIOAUYTTS. Taki mperapaTu, sIK
JIUMENPOJT 1 CyIpacTiH MOXYTb BUKJIMKATHU ITOYYTTSI BTOMW, COHJIMBOCTI ¢
3anmaMopodeHHs. Oco6aMBO HeOE3MeUHi OYHI Kparuli, SIKi MICTITh aTpOIIiH,
KM pO3LIMPIOE 3IHULIIO, 110 IPU3BOAUTH [0 3BYXXEHHS IIOJAS 30py W
MOPYIUEHHS OKOMIpy MpOTIroM no6u. BaxiuuBy posb y TiABUILEHHI
yimoBipHocTi JTII Bigirpae 3yMoBJIeHE XBOpOOOIO 3HMXKEHHS Ipane31aTHOCTI
BOAIIB, a caMe€, HaBiThb IIOTIPIUCHHS CAMOIIOYYTTS MPU3BOAUTL 10
30inbmieHHs  MmosipHocTi  JTII. Ile mobOpe imocTpye Koedili€HT
rimoBipHocTi JATII (BimHomeHHs KiabkocTi ATII 3a Tpu poku Ha 100 BOmiiB,
SIKI CKApXKWJIMCS Ha CaMOIIOYYTTs, OO TakKol X KIJbKOCTI BOMIIB, SKI HeE
ckapxwuiucs) (auB. Taba. 1.2.)

Ta6mung 1.2. KoediuieHnt imoBipHocTi ATII mpu ckaprax Bomis

Ckapru Bomis KoediuienTt imoipHocTi A TII
HeyBaxHICTb 183,4
PozaparoBaHicTb 172, 3
3HUXKEHHST yBaru 159,7
COHJIMBICTh 157, 8
I'onoBHMIT OLIBL 145, 9
CyxicTb y poTi 145, 9
«ITicox» B ouax 145, 2
TpuBOXHI CHU 145,2
Y TpyaHEHHS 3aCUIIaHHS,

PaHHE IPOKUIAHHS 122,6
MsBICTB 121,5

CryniHb BIUIMBY 3axBOpIOBaHb BOJiIB Ha MMoBIipHicTh ATII mokazanmii
Ha pucyHKy 1. Ciig 3ayBaXuTu, 10O CTyIiHb BIUIMBY TOIO YW iHIIOTO
3aXBOpIOBaHHSA Ha WMOBIpHICTh JTII 3HAa4HO 3MIHIOETBCS 3aJIEKHO Bill
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0aratbox (pakTOpiB: TSKKOCTI i (pOopMM 3aXBOPIOBAHHSI, YMOB i HaIpy>KeHOCTi
npaili, ocobJMBOCTEl ocobucTocTi Touio. 3okpema, MmMosipHicTs ITII 3a
TINEepTOHIYHOI XBOPOOM MiABUILYETHCS MPUOJMU3HO B 2, 5 pasiB, 11O MOXHa
MMOSICHUTH SIK 3HKEHHSIM Mpane3a1aTHOCTI XBOPMUX, TaK i
OLIbLI IHTEHCUBHUM PO3BUTKOM Yy HUMX IIPOLIECIB BTOMMU.

L2 2R BN BN 4

1.8. Disiosoriyna aisi METEOPOIOTiYHMX YMOB HA OPraHi3m

JIIOAMHH

IT oBiTpaHE cepenagoB U LI €— e NpUpOIHA
OaraTtora3oBa CyMilll, 3 $sIKOiI cKJiagaeTbcsd arMocdepa. Cyxe TOBITpS 3a
00'eMOM ckiamaeTbesd 3 aszory — 78,084%, xucHio — 20,947, aprony —

0,934, Byraekuciyoro razy — 0,031, iHIIMX rasiB Ta BUNAAKOBUX JOMIllIOK —
0,003%. O0'eM BomsgHOI ITapu Moxe KoumBatucd Bix 0,2 no 2,6%.

IIpaue3maTHICTh JIOAWHM Ta MOro CaMOIIOUYTTS 3ajieXaTb HE TIJIbKMU BiJ
CKJIaay TIOBITpSI, a M BII M 1 K P O K J i M a T y — (PI3BUYHOIO CTaHY
MOBITPSIHOTO CEPEJOBUILA, SIKUM BU3HAYAETHLCS IMOEAHAHHSM TeMIepaTypu,
BOJIOTOCTI, IIBUAKOCTI PyXy 1 THUCKY IIOBITpsI, 11O OiIOTb HAa OPraHI3M, a
TaKOXX TeMITepaTypOl0 OTOUYIOUMX MOBEPXOHb.

TemMmnepaTtTypa TOBITDP S — OIMH 3 OCHOBHUX MapaMeTpPIB,
IO XapaKTepu3ylTh Moro craH. I[lig 4yac MeTeopoJOriYHMX CHOCTEPEKEHD
TeMIlepaTypy MOBITPS OLIHIOKTb, SK IIpaBUIO, 3a OJAaHUMHM “CyXoro”
TEPMOMETpPA TICUXPOMETPaA 1 MO3HAYaAKOTh 7. I XapakKTepUCTUKM CTYIICHS
HarpiToOCTi MOBEPXOHb, IO OTOYYIOTh JIOAWHY, BBOASATH ITOHSTTS CEPEIHbOI
TeMnepaTrypu t,. lemIeparypa BUMIPIOETbCI Yy rpamycax lLlenbcig abo
KenbBiHa.

[IBuaKiCTh MepeMillleHHsI MNOBITPSIHMUX IIOTOKIB I HI€EI0  Pi3HUX
CIOOHYKAIOUMX CWJI HA3WBAETbCS weuoKicmo pyxy nogimps V, 4YHUCIOBI
3HAYCHHS SIKO1 BUMIPIOIOTHCS Y METpaxX 3a CEKYHIY.

ATMOCPpepHHUHA TMUCK—IE BEJIMINHA, IO XapaKTEPU3YE MiI0
CUJI, 3yYMOBJIEHMX MAacOl0 CTOBIIA MOBITPS HAa OJIWHUYHY ITIOBEPXHIO.
HopmanbHuM BBaxaroTh atMocepHuii THUCK, 1o gopiBHoe 1013,25 rlla
(760 MM pT. CT.).

AOCONIIOTHA BOJAOTICTbHIOBITp S — LIe OPyXHICTb (a00
napLUiaJIbHUI TUCK) BOASHOI Mapu, 110 IepedyBa€e y MOBITpi

e=F - A(tc B tB)pﬂ
ne E — mpyxXHicTb HACMYEHOI BOASHOI Mapu MpW TeMIepaTypi “Bosiororo”

TepMOMeTpa Iicuxpomerpa ¢,, rlla; A — 1nicuxpomeTpuyHa cTajga —
KOEQILIEHT, 10 3JIEXKNTh Bill IIBUIKOCTI PyXy MOBITPS; f,, ¢, — ITOKAa3aHHS
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”cyxoro” (Temrmeparypa MOBITpsI) Ta “Bojiororo” TtepmomeTpiB, °C; p —
aTMoC(epHUIl TUCK HAa MOMEHT BMMIipIOBAaHHS BOJIOTOCTI, Tlla.

MakcumMaanbHa BOJOTI1ICTb E — NpyXHICTh BOASHOI MapHu,
MMOBIpHA IIpU TEMIIEpaTypi f,, ad0 TyCTMHA BOASHOI Mapu, 1O 3aaTHa
HACUTUTU OJMHMUII0 00 €My MOBITPS 3a JAHUX YMOB.

BimHOCHA BOJOTricTh IMOBIiTP S — L€ BITHOIIEHHS aOCOJIIOTHOL
BOJIOTOCTi 10 MAaKCUMaJIbHOI, BUpaxkeHe Yy BimcoTkax: R = (e/E)x 100.

He3Baxxaroun Ha MOXIMBI KOJIMBAaHHS ImapaMeTpiB MikpokiiMary (y
TIeBHUX MeXKax), TeMIlepaTypa Tijia JJIOOAWHU 3aIuIIacThes ctanoo (36,5 °C).

MikpokiaiMaTr y BUPOOHUYMX NPUMILLIEHHSIX 3BUYAllHO KOHTPOJIOETHCS Y
po6ouUiii 30Hi, TOOTO y IMpOCTOpi A0 2 M 3aBBMILUKM Haj piBHEM IIiIjJI0ru
abo MalgaH4YMKa, Ha SKWX PO3MillIeHI Miclsl IMOCTIMHOTO a00 TMMYacOBOIO
rnepedyBaHHs TIpaloodnx Jogaeit. I1ig yac po3paxyHKiB yYMOB MIKPOKJIIMATy
BPaxXOBYETLCS BCE TEIJIO, 10 BIUIMBAE Ha TeMIeparypy IIOBITpS y
BUPOOHWYOMY MPUMILLIEHH]I 1 HAAXOAUTh TYyIW Bill ONAJIOBAJIbHUX NPUJIAAiB,
HarpiTux MarepiajiiB, oOJagHaHHS, JIIOAEM Ta 1HIIMX JXKEpesa Temja, a TaKoxX
y pe3yJIbTaTi TEIJIOBOIO BIJIMBY COHSIYHOI pamiamii. Lo cymMapHy KiJbKiCTh
TeIlJla Ha3UBAIOTb S8HUM MENA0M.

IToBiTpst poOOYOI 30HM — 1€ KOJIOIOHA CUCTEMA, JI€ Y ra3onoaioHOMY
CepeIOBMII 3HAXOOATHCS 3BaXKE€HI YaCTMHKM TBEPAMX a0O0 PIAKMX PEUYOBUH.
Taki cucremMu Ha3MBaWOTh aepo3oaimu. JJo HUX BIOHOCITbL OUMHU, TyMaHH,
3alWICHE TOBITPS. AKTMBHICTb a€po30JIiB Ta iX IIKIAIWBA Oid Ha JIIOOWUHY
BU3HAYAIOThCSI, B OCHOBHOMY, HBOoMa (akTopaMu: OUCIEPCHICTIO Ta
KOHLEHTpaui€. Jlucnepcuicms — 1€ CTyIIIHb NOAPIOHEHHS TBEpAUX abo
pIIKMX TUI HAa YAaCTMHKM (YMM BOHHU ApiOHIIII, TUM OUIbIIA AUCIEPCHICTD).
Konyenmpauyis KOXHOI IIKIAJIWBOI PEYOBMHM PEIIAMEHTYETHCS TPAaHUYHO
ponyctuMuMur  KoHueHTpauismu (I'IK), ToOTO KiIbKICTIO PEYOBUHM B
MiJgirpaMax B OOJHOMY KyOiYHOMY METpi MOBITpS, SIKa HE MOXE BUKJIUKATU
3aXBOPIOBAHHS A00 BiAXWJIEHHS y CTaHi 3I0POB 4.

OCHOBHMMM JOKYMEHTAMM Y rajly3i riri€Hu Ipaii i BUpoOHMUOI caHiTapii
€: CCBbII, CanitapHi HOpMU NPOEKTYBAaHHS MPOMMCIOBUX MiAIPUEMCTB,
byniBenbHI HOpMU Ta mipaBuia. Lli JOKYMEHTU periaMeHTYIOTh BEJIWUYMHY Ta
CTYNIHb BIUIMBY Ha JIOAWHY TOrO YM IHIIOTO HEOE3MEYHOro abo IIKIAJIMBOTO
BUPOOHMYOTO (paKTOpa.

CTBOpEHHS HOPMAJbHMX YMOB IIpalli MOXJIMBO TIJIbKM 3a HasIBHOCTI
HayKOBO OOrpyHTOBAaHMWX BMMOT 1 peKOMEHIAlliii, METOAMK, HOPM 1 IpaBWI,
y3araJlbHeHUX y HopMaTuBHI Marepiaau. CTaH 30BHIIIHbOIO CEpeIOBMILIA Ha
poOOYOMY MiClli XapaKTepU3ylOTh SIK KOM(MOPTHUI, BITHOCHO KOMMPOPTHUIA,
EKCTPEMAJIbHUM 1 HANEKCTPEMAJIbHUA.

Kom@ppopmuuti cman 3abe3rnedye onTUMAaJbHI MOKA3HUKM Mpale3daTHOCTI,
Jo0pe caMOIIOUyTTSI Ta 30€peXeHHs 3I0pOB S IIPaLOuol JIOAWHMU;
nependavyae onTUMaAbHI 3HAYEHHSI CaHITaApHO-TIri€HIYHUX (PAKTOPIB.

Bionocno komgopmuuii cman 3abe3nedye 3agaHy Mpaue3gaTHICTb i
30epeXXeHHsI 3J0pOB s TIpalliBHMKA BIIPOAOBX II€BHOTO iHTEpBajy 4acy,
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OJHAK BUKJIMKAE HEMIPUEMHI Cy0 €KTHUBHI BiZuyTTs i (pyHKIIIOHAJIbHI 3MiHHU,
JKi HE BMXOOATh 3a MeXI HOpMM. TakKMil CTaH 30BHILIHLOTO CEpeIOBHUILA
3YMOBJICHUIA TPAaHWYHO NONYCTUMMMMU 3HAUYCHHSIMUA CaHITApHO-TIrI€HIYHUX
(pakTODIB.

Excmpemanvhuti cman BUKIWKAE 3HWXKEHHS IIPALE3JAaTHOCTI, a TaKOX
(pbyHKIIIOHAJIbHI 3MiHM, 10 BUXOIATH 3a M€Xi HOPMHU, aje He BeAyTb 10
MaTOJIOTIYHMX MOPYLIEHb, HACTYMA€E IPU TPAaHUYHUX 3HAYEHHSX CaHITapHO-
TiriEHiYHUX (pakToOpiB, SIKIi MOXXHA BUTPUMATH.

Hadekxcmpemanvhuti  cman  CUIpUYMHSIE BUHUKHEHHS B OpraHi3mi
MpAaLOI0YOro MaToJOTIYHUX 3MiH.

Y npakthli  OXOpOHM TIIpall 3BHYAMHO KOPUCTYIOTbCS T'PAHUYHO
pornyctumMuMu HopmaMmu. Ilim yac BctaHoBiieHHsS ['JIK Oynb-sKO1 pe4OBUMHU
MMPOBOJUTBLCS €KCIIEPUMEHTAJIbHA MEpeBipKa MWOTro BIUIMBY HAa TBApUH Y
JJabopaTOpHUX YMOBAX.

licieniuni Hopmamueu ma napamempu MIKpoKaimamy Yy PpoOOUiii 30HI
Bka3aHi Takox y 'OCT 12.1.005-88. Pobo4orw 30HOI BBaXarTh MPOCTIP A0
2 M 3aBBMILKM Had PiBHEM ITJIOTM ad0 MaigaH4MKa, J€ pO3MilleHi poboyi
micus. IlocrtiiiHMM Ha3uBalOTh podOodYe Miclie, Ha SKOMY pPOOITHMK
3riepeOyBa€ Oiulbllle IMOJOBMHM CBOrO poOOYOro vacy abo Oigbuie 2 101
Oe3rnepepBHO.

MikpokiimMar y poOoyiii 30Hi BU3HAYAETHCS MOENHAHHSIM TEMIIEpaTypH,
BOJIOTOCTI Ta IUBUAKOCTI PyXy MOBITPS, IO AiIOTb HAa OpPraHi3M JIOAWUHU, a
TaKOX TEMIIEpaTypol0 OTOYYIOYMX MOBepXOHb. IligBUILIEHHSI BOJOTOCTI
YTPYAHIOE TEIUIOBIAAA4y OpraHi3My UIIJISIXOM BUIIAPOBYBAHHS 3a BMCOKOI
TeMIlIepaTypyd MOBITPS, IO CIPHUSE TIEperpiBaHHIO 1, HaBOAKWU, MIICUIIOE
TEIUIOBIAJAYy 3a HM3bKOI TEMIIEpATypH, IO CIPUYMHSIE MEePEOXOTOIKEHHS.
OnTuManbHMUM BBaXalOTh TaKe MOEAHAHHS MapaMeTpiB MIiKpPOKJIIMATy, SIKe
3a TPUBAJOTO BIUIMBY Ha JIIOAMHY 3a0e3meuye 30epiraHHS HOPMAJIbHOTO
(pyHKILIIOHAJILHOTO CTaHY OpraHi3My 0€3 HampyXeHHS Horo ¢izioJaoriyHuX
3MATHOCTEM 10 TePMOPEryJIsllil, 10 CTBOPIOE BiAYYTTS TEIJIOBOTO KOMQOPTY
i € mnepeaymMOBOIO [JjIs BMCOKOI Ipaue3gaTHocTi. OaHakK oONTUMabHi
MiKpOKJIiMaTU4HiI YMOBM OOOB SI3KOBO MIATPUMYIOTHCSI TUIBKM Ha IiANpu-
€MCTBAX, sKi oOJIaiHAHI OMpuilagaMu KOHIMILIOHYBaHHSI MiKpokjaiMmaty. A B
IHIIMX BUIIAAKAX HEOOXiAHO 3abe3medyBaTd JOIYCTUMI MIiKPOKJIIMATUYHI
YMOBHU, SKi MOXYTb BHUKJIMKATA HEBEJIUKI 3MiHU (PYHKILIOHAJABHOIO i
TEIUIOBOIO CTaHy OPraHi3My ¥ HampyXXeHHsS HOoro (pi3iojoriyHMX 34aTHOCTEM
IO  TEPMOpEryJsdlii, 10 He BUXOAATH 3a MeXi  (Pi310JOrIYHUX
MPUCTOCYBAJIbHUX MOXJIMBOCTEN. [Ipy 1IbOMy He BMHMKAIOTh MOPYLICHHHS
CTaHy 3I0pOB s, aje MOXE BUHUKHYTM TIOTipIIEHHSI CaMOIIOYYTTS Ta
3HMXKEHHS Mpale3aaTHOCTI.

3Baxalyd Ha  KiJbKICTb  BUPOOJIOBAHOrO TEemjaa 1  3arajJbHUX
€HEeproBUTpAT OpraHi3My 3ajieXkHO BiJ BaxXkocTi ¢izuuHoi npaui, 'OCT
12.1.005-76 yci BuamM poOiT i3 BUTpPaTOIO M SI30BOI €Heprii IOoJiIsge Ha TpHU
KaTeropii:
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I xaTteropis — nerki ¢i3nyHi pobOTH, 3a SKUX E€HEPrOBUTPATH JIOAWHU
ckiuagarotb He Oinmbwie 175 JIx/c (150 kkan/rom). Ilpuximagom poOit, 110
BiZHOCSATBCSI JO 1€l KaTeropii, € poboTa MalluHicTa MNOI3AHOro aodo
MaHEBPOBOro JTJOKOMOTUBA;

IIa xareropiss — @i3n4HI poOOTU CepeaHbOI BAXKKOCTI, 3a SIKMX BUTpaTH
eHeprii cknagaroth 175 — 230 Jx/c (150 — 200 kxkan/rom). o wiei
KaTeropii MoXHa BiTHECTA POOOTYy MOMIYHMKA MAILMHICTA JJOKOMOTHBA;

I[I6  kareropis —  @i3uuyHi  poOOTM  cepedHbOI  BaXKOCTIi 3
eHeprosutpatamu 230 — 295 JIx/c (200 — 250 xxkan/rom). Croau,
HaNpUKJIad, BiTHOCSATH POOOTY PEryJIOBaAIbHUKIB IIBUIKOCTI PyXy BaroHiB Ta
CJIIOCApPIB 3 PEMOHTY JIOKOMOTHBIB;

III xareropiss — Baxki (pi3MyHi poOOTU 3 €HeproBuTparamu Oinbiue 295
Jx/c. 1o wiel kareropii BiTHOCUTBLCS poOOTa CKJIagayiB MOI3[iB, MOHTEPIB
LIJISIXY, €JIEKTPOMOHTEPIB KOHTAKTHOI MepexXKi, CJII0CapiB BarOHHUX JEIIO.

Kinekicts Temna, JIX/c, 110 BUPOOISIETLCS OpTraHi3MOM JIIOAWMHU IIid 4dac
PO3YMOBOI JisSIIBHOCTI, XapaKTEpU3YEThCS JaHUMU, HaBEICHUMU HUXKYE.

CriokiiiHe YMTaHHS 105 — 115
YutaHHS Broyoc 120
Po6ora Ha I1K 135
PobGora y nqucneryepchbkiit 140 — 175
Jlek1is1 y BeJIMKiid ayauTopil 175 — 310

Y 1oBiTpi MOXYTb MICTUTHCS IIapu, Tra3y, IWJI Pi3HUX PEYOBHMH, IO
CHPaBISIOTh LIKIIJIMBUA BIUIMB HAa OPTraHi3M JIOAWMHU. 3a CTYIIEHEM BIIJIMBY
Ha oOpraHiaM WKigInBi peyoBuHH, BimmoBinHo g0 T'OCT 12.1.007—76
“CCBT. Bpennnie BewmectBa. Kiaccudukammsa M oOuiye TpeOOBaHUS
0e30MacHOCTU” MOAISIOTh HA YOTUPU KJIaCH HEOE3MEeYHOCTI: Haa3BUYAUHO
HeOe3IeyHi, BUCOKO HeOe3IeuHi, MoMipHO HebOe3MeuHi, Majo HeOe3MeuHi.

Illkionuea pewosuna (IIIP) — pedyoBUHA, $Ka IIiA 4Yac KOHTakTy 3
OpraHi3aMOM JIIOAMHMU Yy BUIAAKY IIOPYLIEHHS BHUMOI 0O€3leKW MOXe
BUKJIMKATU BUPOOHMYI TpaBMM, IMPOQECiiiHI 3aXBOPIOBAHHS a00 BIAXWJICHHS
y CTaHi 3I0pOB s, SIKi BU3HAYalOTbCS CYyYaCHUMHU METOAaMM SIK y IIpoLeci
pobOTH, TaK 1 y BiggaJieHI CTPOKM KUTTS HUHIIIHBOTO Ta IPUAACUIHHBOIO
MMOKOJIiHb.

Knac HeGe3meyHOCTI LIKIIJIMBUX PEYOBUH BCTAHOBJIOIOTH 3aJIEKHO BIJI
HOPM IIOKa3HMKIiB. BiIHOCSTH IIKIIJIMBY PEYOBHHY OO KJIACy HEOE3MEUHOCTI
3a MOKA3HMKOM, 3HAYEHHS SIKOrO BilIIOBiIa€ HAWBUILIOMY KJIaCcy HEOE3MEKMU.

Ipanuuno donycmumi xonuenmpauii (I'/[K) wkioruseux peuosun y nogimpi
pobouoi 30Hu — 1€ KOHLEHTpallil, SKI 3a LIOACHHOI (KpiM BUXIIHUX IHIB)
poboTu mpoTtdarom 8 roa abo 3a iHIOI TPUBAIOCTI, aje He Oinbure 41 rom Ha
TUXIECHb, YOPOJOBX YCHOTO POOOYOTrO0 CTaxXy HE MOXYTb BHUKIUKATU
3aXBOPIOBAaHb a00 BIOAXWJIEHb y CTaHI 300pOB S, dKi Oyau O BU3HAYEHI
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METOJaMHU JOCJHIIKEHb Y mpoleci poboTh abdo y BiggajeHi CTPOKU KUTTS
HUHIILIHBOIO Ta MPUHAICILIHIX TTOKOJIIHb.

Cepeons cmepmenvHa 003a nio uac 66e0eHHs y WILIYHOK — J03a PEYOBUHU,
110 BUKIMKae 3arubenb 50% TBapuH ITiI 4Yac OJHOPA30BOTO BBEASHHS Y
IIJIYHOK.

Cepeonss cmepmenvHa KOHUeHmpauis y hnogimpi —  KOHLEHTpaLis
pEUOBMHHU, 10 BUKIMKae 3arubenb 50% TBapuH 1mim dYac JIBO—
YOTUPUTOAVMHHOIO iHTAISILIMHOIO BILIUBY.

Cepeons cmepmenvHa 0o3a niod 4ac HaHeceHHs HA WKIpYy — N03a PEYOBUHU,
110 BUKJIMKAe 3arndenb 50 % TBapuH IiJg yac OJHOPA30BOr0 HAaHECEHS Ha
LIKIpPY.

Koeghivienm  moxucaueocmi  ineasrauitinoeo  ompyeHHs —  BiIHOIUEHHS
MaKCUMAJIbHO JOCSIKHOI KOHLEHTpaLlil IUIKiIJIMBOlI PEYOBMHHU Yy IIOBITpI 3a
temriepatypu 20 °C 1o cepeaHbOl CMEPTEIbHOI KOHLICHTpPALll peYOBUHU IS
MUILIEMN.

3ona eocmpoi 0ii — BIIHOILIEHHSI CEepelHbOI CMEPTEJbHOI KOHLEHTpaLlii
IIKIJJIMBOI PEYOBMHMU JO MiHiMajdbHOI (ITOPOroBOi) KOHLEHTpallil, 110
BUKJIMKAE 3MiHY 0i0JIOTYHMX MOKA3HMKIB Ha piBHI LUJIICHOTO OpraHi3Mmy, sKi
BUXOJSTH 32 M€Xi MPUCTOCYBAJIbHUX (Pi3i0JOTTYHUX PEAKILiA.

3ona XpoHiuHoi Oii — BITHOIIEHHS MIHIMAJbHOI (ITOPOTOBOI) KOHIIEHT-
paiii, 10 BMKJIMKAE 3MiHY OiOJOTiYHMX MNOKA3HUKIB HA pPiBHI LiJIiCHOTO
OpraHiamy, sKi BUXOASTh 3a MEXi MPUCTOCYBAIbHUX (Pi3i0JOrIYHUX peakliid,
0 MiHiMaJIbHOI (MOPOroBoi) KOHLEHTpAallil, 110 BUKJIMUKAE IIKIIJIMBY Oil0 Y
XPOHIYHOMY €KCIIEpUMEHTI MO 4 Ton I SIThb pa3iB Ha TUXAEHb IPOTSATOM HeE
MEHILE YOTUPHOX MICSIIIB.

BMmiCT 1IKiIIMBUX PEYOBMH Yy TIOBITpI HE ITOBMHHO IIEPEBMILYBAaTA BCTAHO-
BiaeHux y [OCT 12.1.005 — 88 rpannuHo nomyctumux KoHueHTtpauii (I'1K).

* 6000
1.9. bBioJjoriyHi puT™MH JIOAVHA

Hayka, ska BuB4Yae O0iOJIOTiYHI PUTMU, HA3UBAETHLCS XPOHOOIOJIOTIEIO.
CraH opra”izaMy, OKpeMHX KHOro OpraHiB 1 KJIITAH 3MIHIOETHCS,
MMOBTOPIOIOYNCH yepe3 pi3Hi IHTepBaIy qacy. [Tpuxiagamn
XPOHOO010JIONYHOTO (PYHKIIIOHYBAHHSI OpraHi3aMy MOXYTb OYyTM CEpLEeOUTTS,
CKOpOYEHHsI 1 po3cjabieHHsS M'S3iB, 3MiHa apTepiaJbHOIO  TUCKY,
TeMIepaTypyu TiJIa, HACTPOIO, CaMOIIOYYTTS, HiJJOBOI AaKTMBHOCTI. K 1
OUIBILIICTh TEpPIONMYHMX MpolieciB, LI 3MiHM HaJiekaTb OO0 PUTMIB, a
OCKUIBKM BOHM XapaKTEPU3YIOTb XKMBY CUCTEMY, 1X HA3BaJIM O10JIOTITYHMUMMU.

Y cknagHoMy aHcamOJli JOOOBMX PUTMIB OOHMM 13 TOJIOBHMX BYEHI
BBAXXKAlOTh PUTM TEMIIEpATypU Tila: BHOYI BOHA [JEILIO HMX4Ya, OO PaHKY
MiABUILYETbCI 1 Jgocdrae makcumymy no 18 roa. Lleit putm y mpoiieci
€BOJIIOLIIl  JaBaB 3MOIY ITAJIalUTOBYBAaTM aKTHUBHICTb OpPraHi3My 10
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MEPIOAUYHUX TEMIEPATYPHUX KOJMBAHb HABKOJMIIHBOIO CEPEAOBMILIA.
Yaenp Temneparypa Bullla, TOMY BHUIIA U aKTUBHICTh OIOXIMIYHMX peaklii,
OLIbLI IHTEHCUBHO, BiIOYBAETHLCS OOMiIH PEYOBMH B OpraHi3Mi, SIK HACIIIOK,
3pOoCTa€e piBeHb aKTUBHOCTI. HamBedip Temrieparypa Tijla 3HMXYETHCH, |
JIIONVHI Jerime 3acHyTM. PUTM TeMIiiepaTypu Tijla HOBTOPIOIOTH NMOKA3HUKU
O0araTbOX CUCTEM OPTaHi3My: MYJIbC, apTeplaJIbHUI TUCK, TUXAHHSI.

Y cuHXpoOHi3alil pUTMiIB NMpUpoAa AOCSIIa HEMMOBIPHOI JTOCKOHAJIOCTI.
Jlo MOMEHTY NpoOymXE€HHSI y JIIOAWHU, HiOM Tiependadaroyu 3pocTarody 3
KOXHOIO XBUJIMHOIO MOTpedy y KpOBi, HAKOIMUYYIOThCSI 0i0J0TiYHO aKTHMBHi
pEYOBMHU:. aApEHAaJiH, JesIKi TOPMOHU KOpU MNEPEAHUPKOBUX 3aj103. lle
rOTy€ JIIOAWHY J0 JIE€HHOIO0 aKTMBHOTO XXMTTS: IMIABUILYIOTHCS apTeplaJibHUM
TUCK, YacToTa IyJIbCY, M'I30Ba cuja, Mpale3gaTHICTb i BUTPUBATICTh.

J1000BI PUTMU. IToka3Hukn JI000BOTO yu LHUPKATHOIO
(61M3bKOJO0O0BOr0) pPUTMY pi3HUX (PYHKLIN € HaOIMHUMMW Opi€EHTUpPaAMU
OJarornosyyyss B OpraHidMi. 3axBOPIOBAHHSI TaKOX XapaKTECPU3YIOThCS
MEBHOIO ULMKIIYHICTIO. BigomMo, 110 BHOYI CTaH XBOPUX MOTIPIIYETHCS,
YyacTillaloTh MNPUCTYNM OpOHXiaJbHOI acTMM, a CTEeHOKaphdis, I1H@apKT
MioKapJa, IHCYJbT YacTillle TpamiasdioThed MiX 8-9 romg paHKy. PaHkom
MiABUILYIOTBCS BUMOTM 10 3a0€3Ie€YEeHHS TKAHWH KHWCHEM, MOXWBHUMU
pE€4YOBMHAMM, TOMY apTepiaJbHUII TUCK MNOBUHEH ITiTHSATUCS, HAaBAHTAaXKECHHS
Ha CepLEBO-CYIMHHY CHUCTEMY 3pOCTAa€, a LIbOTO HE BUTPUMYE 3MIHECHE
CYAWHHE pYCJIO.

Otxe, no6oBuil putM isiojoriyHux GyHKLIIA € OioJOoriYyHuM i
JOpeYHUM. 3aBASIKM MOMY JIIOAMHA MOXE HAIpyXXEHO MpalloBaTu B TOIWHU
ONTUMAJILHOTO CTaHY OpraHi3My, BMKOPMCTOBYIOUM II€pIOAM ITOPIBHSIHO
HU3BKOIro piBHS (PYHKIUIM AJIS1 BITHOBJIEHHS CWUJ, IO AYXXE BaXKJIMBO ITiJ 4Yac
oprasizailil Mo3MIiHHOI Mpalli.

BusiBnsietbest, mo 45 % momeil B3arajli moraHo IPUCTOCOBYIOTBCSI IO
3MiHM 0000BMX rpadikiB AiSJIBHOCTI. Y omepaTropiB HEMOMITHO PO3BUBAETHCS
CTaH MOHOTOHHOCTI: 3HMXYIOTbCS yBara, TOTOBHICTb IO [il, 3pPOCTaIOTh
amarigd 1 COHIMBICTh. HacTilaTh BUMAAKMU, KOJM ONEPATOP BiABOJIKAETHCS
Big po6otu Ha 30—50 ¢, He moMivyarouu 1boro. B pe3yibTaTi BiH mpoIryckae
BaXXJIMBI CUTHAJIM 1, HaBITb MOMITUBILM 1X, HE pearye MeBHUM YMHOM 4Yepe3
Te€, II0 YaC BXOMKEHHS B HOBE 3aBIaHHS IMPU MOHOTOHHOCTI 1HKOJIU
30UIbIIYEThCS B 3—4 pa3u, a TOYHICTb MOill 3HMXKYETbCS. 3'SIBASIETbCS i
MOMMJIKOBA TPUBOra — peakllisd Ha CUTHAJ, SIKOTO HEMaE.

VYci 1i HeraTuBHI sBMILIA HAOYyBalOTh HAMOILIbILIOI BUPAXKEHOCTI Y HIYHUMI
yac ab0 B TOAWHW MNPUPOJHOIO 3HMXEHHS (Pi310JOTIYHUX (PYHKIIINA.
3axiTHOEBPOIEChKa acolialisd BOAIIB, BMBYMBIIM MaTepiaii YUCICHHUX
COLIIOJIOTIYHMUX OIIMTYBAaHb BOJIIB 1 O3HAWOMHUBIIMCH 3 pe3yJbTaTaMu
XPOHOOI0JIOMYHUX AOCHIIKEHb, AiIIIa BUCHOBKY, IO Y BEUYipHI TOAWHU Y
BO1IB HE TILIbKU 3HUXYETHCS LIBUAKICTb peakllil, BAHUKAE COHJIMBICTb, aje
I CYTTEBO 3MEHIIYETHCS TOCTPOTA 30py. Y AESIKMX BOHA magae marixke Ha 70
%, Hacamrepel Y TUX BOJIIiB, Ki HOCAThb OKYJSpH. SK pamsith €KCIEpTH,

42



€IMHA MOXJIMBICTb 3aIlO0IrTM aBapil — I3IMTA BHOYI yTpUYi NOBUIbHILIE,
HIX YICHb.

IIutanHs e@EeKTUBHOCTI OiSIIBHOCTI B II€pioAyd OIOJOTIYHOTO CIIagy
npaue3gatHocti  (1.00—3.00 rom HO4Yi) OCOOJMBO BaXJIMBI IS THUX
BUPOOHMIUTB, 1€ MOMMJIKOBI Al MOXYTh CHPUYMHUTU A0 KaTacTpod.

BinnoBigajbHUM 3a OIOpUTMM € TiloOTaJlaMyC — BIJJOUJI TOJOBHOTO
MO3KYy, SKMWA PEryJlo€ TOPMOHAJbHI IIPOLIECUM. 3HAYHUMHU ITIpU LBOMY €
JOOOBI OIOpUTMM CHUMITATUKO-aJIPEHAJIOBOI CUCTEMM, SKi TIOJIraloTh Y
MaKCUMaJbHiil aKTUBHOCTI (30UIbIICHHI BUIUICHHS aIpeHaliHy) paHKOM (Bif
8 mo 12 rox), MiHiManbHIT — y cepenuHi nHg (Bim 12 mo 16 rom), npyromy
MaKCUMyMi — y BedipHiil yac (Big 16 mo 22 rox) i HalOULIBLI BUpaKEeHOMY
MiHiIMyMi — B HIYHMI 4ac (Big 22 10 8 rom).

BaxyimBuMM y KMTTI JIIOOMHU € Pi3Ki 3MiHM 11 JISUIBHOCTI Yy PI3HUX
JyacoBUX TosIcax. AKIo mnepeadadaeThbCcs BiAMOBigadbHAa poOOTa B HOBOMY
YacOBOMY IIOSICi, CITOYATKY CJIiA mepeOyayBaTH CBIM peXXHMM CHY 1 aKTMBHOI
JTiSTBHOCTI Ha HOBMI COLIaJIbHUM PUTM. 3aJIE’KHO BiJ TMMYacCOBOTO 3CYBY LS
nepedbynoBa MOBMHHA 3aliMaTuM BIiJ KUIBKOX [JHIB J0 2—3 TWXHIB.
BinOyBaroum B KOpPOTKE BiIpSIXKEHHS, HaMmaramtecb JOTPUMYBATUCS
3BUYHOTO PO3MOPSIKY AHS Ha MICIi MOCTIMHOTO MPOKWUBAHHSI.

IIpaue3natHicTh 1 OloputMu. He BcCi moam 3a3HAIOTh OTHOTUITHUX
KOJIMBaHb IPaLe3JaTHOCTI MPOTAroM 100u. OOHI iHTEHCUBHILIE NPalLIOOTh Y
Mepluii  MOJOBUHI OHS, 1HUN — y gpyrid. Ilepu  Hajmexatb 10
«<KAWBOPOHKIB». BOHM pPAaHKOM IIPOKMIAIOTHCI, B TEPLIIA ITOJOBUHI IHS
Oanpopi I mpaine3gaTHi, BBEUYEpi CTalOTh COHJIMBMMM 1 paHO JISITAalOTh CIIATH.
Jpyri — «COBW» — 3aCHMHAIOTh JAJEKO 3a MiBHIY, NMPOKWUIAIOTHCSA MI3HO 1
TSDKKO, OCKUIBKM HAWOLIbILI TJIMOOKWI COH Y HUX 3pPaHKY.

BueHi mnpumyckarooTh, 1O Y <«KaWBOPOHKIB» 1 «COB» PI3HUA MOpir
30yIJIMBOCTI. «2KaliBOpOHKaM» JIETIIE MPOKUHYTUCS PAHKOM, OCKIJIbKMA BOHU
CIIPUMMAIOTh JIeAb BIAYYTHUU IIyM, IIABUILIECHHS OCBITJIEHOCTI TOLIO.
30yJIMBICTh 3pOCTA€ Pa3oM 3 MIABUIICHHSIM TemIeparypu Tijaa. ONTUMyMy
30yIJIMBOCTI «XalBOPOHKW» JOCATalOTh 3pa3y IIiCas IPOOYIKEHHS, TOMY
BOHU J00pe mpalioloTh Yy Iepiliii mojaoBuHI AHS. Ilig Bedip 3arajabHU
piBeHb 30YMJIMBOCTI CIAga€, TOMY IX Ipale3daTHICTb 3HMUXKYETbCS. «CoBU»
MalTb OUIbLI BMCOKMM TIOpIr 30ymiuMBOCTi. PaHKOM BOHM IIOraHO
BUKOHYIOTb J030BaHy pOOOTYy, OCKUIbKM 1X 30yIJIMBICTb HEBHUCOKA.
Ontumymy 30yIJIMBOCTI BOHU JOCSTalOTh JIMILIE HAABEUip, TOAI U 3'SIBISIETHCS
BMCOKa MpaLe3aaTHICTb.

[IIBeacrkuii BueHuit OctOepr, BUBYMBILKA OIOpUTMOJIOTIYHI OCOOJIMBOCTI
BEJIMKOI TpylM JIIOJE Ppi3HOTO BIKY BWSBMB, 110 3HayHa YacTUHA
00CTeXKeHNX 3a3Ha€ PUTMIYHMX KOJWBaHb mpane3matHocTi: 41 % HamaioTh
repeBary mpaui y paHkoBi roguHu, 30 % — y BeuipHi i HaBiTb HiuHi, 29 %
TPYASATbCS OAHAKOBO €(EKTUBHO y Oyab-sKi roauHu. Ilig 4yac geTaabHOro
BUBYCHHS AWHAMiKM (pi3ionoriyHux (pyHKIi (4acToTa MyJibCy, TeMmepaTypa
TiJIa, apTepiaJlbHUI TUCK, Mpale3JaTHICTh, M'SI30Ba CUJIa) BUSIBJIEHO CYTTEBI
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PO30IXKHOCTI Y 0Ci0 paHKOBOTO 1 BEUIpHbOIO TUITY. Y JIIOAEH PaHKOBOIO THUITY
MaKCUMaJIbHI TMOKAa3HUKM TeMIeparypu Tijla, CaMOMNOYYTTSI, AKTWUBHOCTI,
HaCcTpOlO, M'SI30BOI CMJIM TOLIO CIIOCTEPIraloThCsl y Meplliii MOJJOBUHI IHS,
MIPUYOMY IIbOMY IIepelyBaB IyXe paHHii migiioM — o 6 Troj paHKy. Y
BEUipHiX XK€ TUMIB Y 1Ii TOOIMHU TMOKAa3HUKM MiHiMaibHi, 00 IJIT HUX 6 TO..
paHKy — 1ie TJIM0OKa Hiy.

JIOCTiIXeHHS Oajlyu 3MOTY 3pOOMTM BaXKJIMBUM BHUCHOBOK: pPI3HMULS B
pUTMi  MpaLE3daTHOCTI, SKa XapaKTepU3ye <«KAWMBOPOHKIB» 1 «COB»,
3YMOBJIIOETHCSI MEBHUMM OCOOJIMBOCTSIMM TOPMOHAJILHOI 1 MCUXiYHOI cdep
opradiamy. OTxe, 1Ii BJAaCTUBOCTI OiOJOriYHUX PUTMIB — BHYTPILIHBO
BJIACTUBA OpraHi3My IpUKMeTa, i 11 caig OpaTh OO0 yBarv mig yac opraHizarii
peXuUMy Tpalll Ta BiAIIOYMHKY.

Yci ¢dakropu moauIsIoTh Ha Cy0 €KTHMBHI (3aJieXXHi Bil JIOOUWHU) Ta
00 ' ekTuBHI (He 3ajiexHi Big JoauHu). Cy0' €KTUMBHI XapaKTepU3ylOTh CTaH
Mpauyoro, MOoro IHAMBIAYaJIbHI OCOOJMBOCTI Ta PiBEHb MIATOTOBJIEHOCTI
0 nJaHoro BuAy nisuibHOCTi. OO0 €KTHMBHI (akTopu MNOAUISIIOTH Ha ABi
OCHOBHI TpyIu: amapaTypHi, 110 XapaKTepU3YIOThb OCOOJMBOCTI TEXHIYHUX
MPUCTPOIB, Ta 30BHIllIHI, IO 3aJieXKaTh BiJ OCOOJMBOCTE TOro ceperoBHUILA,
B IKOMY Mpallo€ OIepaTop.

J1o 30BHillIHIX (PaKTOpPIiB BIAHOCSATH IMapaMeTpy CEepPeAOBHUILA, IO OTOUYYE
orneparopa, 00 €KTMBHI yMOBM OOCTAaHOBKM Ta OpraHi3allilo HislJIbHOCTI.
OcCTaHHS BKJIIOYA€E peXuM poOOOTHM Ta BIAMOYMHKY OIIEpPaTOpiB, KIJIbKICTh
pobounrx 3MiH, MOXJIUBICTh B3a€EMO3aMiHIOBAaHOCTI To10. 00 €KTUBHI YMOBU
OOCTAaHOBKM HE€ 3aBXAOM 3aJiekaThb  Bil  OiSIJIBHOCTI  OpraHI3aToOpiB
BUPOOHMUTBA. /10 HWX, HAOpUKJIald, BITHOCATHb CTYMiHb BiAMOBIOAJIBHOCTI
onepatopa, podboTy y HIYHUI 4Yac, y aBapiiHUX CUTYyaLisIX TOILIO.

AmaparypHi (akTtopu 3aiimMaroTh OCOOJMBE Miclle, OCKUIbKM 3a
MPaBWIBHOIO OOJIIKYy B IIPOLIECI IMPOEKTYBAaHHS YW €KCIUTyaTalil CUCTEMU
“MoavMHa - MallMHA - BUPOOHMYE CepeloBHUILE” MOXE OyTH 3BENCHUI 10
MIHIMyMY HETaTMBHMM BIUIMB TEXHIYHMX IIPUCTPOIB HA pe3yJbTaTu
JisIbHOCTI moguHu. s 1nporo, Hampukiala, pobdode Micle Mae OyTu
OPraHi30BaHO 3 ypaxyBaHHSIM €ProOHOMIYHMX BUMOT.

P o6 o 4yuwm M 1 C II € M Ha3WBalThb 30HY, OCHAlIEHY
HEOOXITHMMM TEXHIYHMMU 3acobamMu, y $KiidA BigOyBaeTbCcs TpyadoBa
JISUIbHICTb OJHOTO a00 I'pyNy BMKOHABIIIB.

Oprasniszaunig poboyoro wmicusg — Ie CUCTEeMa 3aXO/iB
JUISI OCHAILLIEHHS po0Oo4Yoro Micusg 3acobamMu 1 IpeaMeTaMM mpaili Ta 1IX
pO3MilLLEHHS Y TIEBHOMY Iopsiaky. PobOoue micie Mae OyTM NpPUCTOCOBAaHE
JJIs1 KOHKPETHOIOo BHWAY Ipaui i mjis MpaliBHUKIB MeBHOI KBajidikauil 3
ypaxyBaHHSIM 1X (PI3MYHUX 1 TICUXOJOTIYHMX MOXJIMBOCTEN Ta OCOOJMBOCTEIA.
I1pu opranizawii pobouynx Miclb Tpeda TOTPUMYBATUCS TAKUX BUMOT:

e JOCTAaTHIA poOOOYMIA MPOCTIp Mg MHOpaliBHUMKA, II0 [JAa€ 3MOry
BMKOHYBAaTM BCi HEOOXimHI pyxu MiI 4YaCc eKCIulyaTalil W TEeXHIYHOIro
00CJIyrOBYBaHHSI YCTaTKYBaHHS;
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e JOCTaTHi (pi3M4YHi, 30pOBI Ta CJYXOBI 3B S3KM MiX pOOITHMKOM Ta
YCTaTKyBaHHSIM, a TaKOXX MiXK KIJIbKOMa POOITHUKaMMU;

e ONTUMAJIbHE  PO3MILIEHHSI  poOOYMX  MICUb Y  BUPOOHUYHUX
NPUMILLIEHHSX, a TAKOX Oe3IeYHI NPOXO0au JJIsI pOOITHUKIB;

e HEOOXiZHE NPUPOIHE Ta IUTy4YHE OCBITJIIEHHS IJIs BUKOHAHHS HaHOI
pOOOTH ¥ TEXHIYHOI'O OOCIYyrOBYBaHHS;

e JONYCTUMMUU pPiBEHb IUIyMYy Ta BiOpallil, CTBOPIOBAHUX YCTATKYBaHHSIM,
pO3MILLEHUM Ha poOOYOMY Miclli, a00 IHIUMMU JXKepeJIaMU;

e HEOOXimHI 3aco0M 3axucTy PpOOITHUMKIB Big All IUKIJIMBUX Ta
HeOe3MMeYHMX BUpOOHNYMX (PaKTOPIB.

Ilin 4yac opra”izamii poboYyoro Micug CJiJ BpaxoBYBaTU poOoYe
MOJOXKEHHSI BMKOHaBLS (poboTa “cuasguu”, “cuUOsiuM  Ta CTOSIUM);
KOoHirypalilo Ta croci® po3TallyBaHHS MaHeJdel IHAMKATOpPiB i OpraHiB
KEepyBaHHs;, IIOTpedy B 0030pi poOOYOro Micus;, BHUKOPUCTAHHS pPoOOYOL
MOBEpPXHI MJId BUKOHAHHS pOOIT, BCTAaHOBJEHHS TeJae(POHHMUX arapariB,
30epiraHHs 1HCTPYKIiiA, MaTepiajliB Ta IHIOMX TIpPeAMETIB; mnoTrpeda y
HpPOCTOPi AJIs HIr IpU podOTI “cuasum’.

OmgHa 3 yMOB €(€KTMBHOI TPYAOBOI MiISJILHOCTI IIOJSITA€E B KOHTPOJII
JIIOAMHOI CBOIX Mili HA OCHOBI iH(opMmallil, 10 HAAXOOUTb 330BHI Yepe3
OpraHyd 4YyTTd, MOXJIMBOCTI KOXHOTO 3 SKuX oOMexeHi. IIpu o0csary
iHpopMallii, IO MepeBUIIYE MNEBHY MeXYy, OpraH 4YyTTs CTa€ IXEepeioM
HaIpy>XeHHs 1 HaBITh HEOE3IEKMU.

3ip — IOMiHyl0OYa 3JAaTHICTb OpraHiB YyTTS JIIOJAWHU. 4Yepe3 30pPOBUM
aHajizaTop JoguHa oTtpumye Outblie 80 % yciei iHdopmanii. o
MPOCTOPOBUX XapaKTEPUCTUK 30pPY BIAHOCSATH TOCTPOTY Ta IOJE 30py, 00 €M
30pOBOr0 COPUMHATTS.

NocTpoTrta 30py— Le 30aTHICTh A0 PO3ALUIBHOTO PO3Pi3HIOBAHHS
JIBOX MaKCHMMaJIbHO HAOJMXXEHUX TOYOK. JIiHil, MpOBEAEeHI Yepe3 1l TOYKU OO0
MiCLSI IX TIEPeTUHAHHSI Y CBITJIO3WIOMJIIOIOUMX CEpPEeINOBHUILIAX  OKa,
YTBOPIOIOTb KYT, HUXXHSI MeEXa 3HAUYEHH$ SIKOrO HOPIBHIOE OJHIMA KYTOBIi
xBUWIKMHI. OgHaK 111 Kpalloro COpUMHATTS Lel KyT Ma€ OyTu 30i1blLIEHUN y
35 — 40 paziB, TOOTO IpeaAMET MAa€ PO3TAIIOBYBATUCS Y CTUILKM X pa3iB
OMxK4ye Ti€l BiICTaHi, Ha SKii BiIOYyJIOCS MOro rmoyaTkoBe pO3pi3HEHHSI.

IT o 1 ¢ 30pYy XapakKTepU3YETbCH 3IaTHICTIO JIOJWHU Oa4uTHU
MNpeIMETU, PO3MILEHI II0 MNEePUMETPY IPSIMO Mepel HUM 3a HEePyXoMoi
(ikcauii moragay. Y moji 30py BUAUISIOTH 30HY LEHTPAJbHOIO 30py (4 —
7°), B SKiii TIpeAMETU COPUMMAIOThCS HAMOLIbII YiTKO, 30HY SICHOTO OaYeHHS
(o 40 — 70°, vy 4xkii IMOBIpHE PO3IMi3HABaHHS MNpPEAMETIB 3
repepaxyBaHHSIM IX OCHOBHMX O3HaK (Kouip, (popma, po3Mip TOIIO), Ta 30HY
nepudepuuyHoro 3opy (mo 150 — 170°), B sKiil nOpeaMeT yxe He
PO3MI3HAETHCS, A€ BUSIBIISIETHCSI.

O6'em 30p06020 CcnpuiiHAMmMs BUSIBJIIETbCS KIJIBKICTIO TIPEAMETIB, 110
CIIPpUIMAIOThCS JIIOJUHOIO YIIPOAOBXK OJHOI 30pOBOI (piKcallil.
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Jlo e€proHOMIiYHMX XapaKTePUCTUK 30Py BIOAHOCATH MOTr0 €HEPreTU4YHi
BJIACTMBOCTI, 110 3a0e3MeuyyloTh PpO3pPi3HEHHS MNPEIMETIB 3aJIeKHO BiJ IX
SICKpaBOCTi, KOHTPACTHOCTI Ta KOJIbOPY.

YyTauBiCTh OKa A0  JOBXMHM  CBITJIOBUX  XBWJIb  BHU3HAYa€
Koabopocnpuimanus. Jliama3zoH BUSBJICHHS JIIOAMHOK KOJBOPOBUX CUTHAaJIiB
KoJuBaeTbcsd B Mexax 380 — 780uM. AudepeHLiiiHUIA MOpIr 4yTJIMBOCTI,
KW BM3HAYAETHCI SK MiHIMajlbHA pi3HULS MiX IOApa3HUKAMM, IO
BUKJIMKAE Jie[b MOMITHY 3MIiHY BiIUYTTIiB, IJISI OKPEMHUX KOJbOPIB (KOBTHUH,
roayouit) moxe mocsratu 1 — 2 HM.

AKICTh KOJBLOPOCTIPUIAMAHHS 3HAYHOIO MIipOI0 3aJIEXKUTh BiJ IOJOXKEHHS
IHAMKATOpa B MOJIi 30PYy, OCKIJIBKU IJIsI KOXHOTO KOJIbOPY XapaKTepHa CBOS
30HA ONTUMAJBHOTO PO3Ii3HaBaHH:A. lJII 4epBOHOIoO Ta 3€JE€HOr0 KOJbOPIiB
1151 30HAa KOJIMBAEThCS B MexXax 45° mo BepTukaii ta 60° 110 Topu3oHTAai, IS
CUHBOTO KOJbOpYy — BianosigHo 80 ta 100°, giasg xkxoBToro — 95 ta 120°.

Ha BinctaHb BUAMMOCTI 00 €KTiB BIUIMBAIOTh KOJIbOPU (POHY Ta OO0 €KTA.
3a cTyneHeM 3MEHIICHHS JAJEKOCTI BUIAMMOCTI Ha (pOoHaAX MPUPOIHUX YMOB
(ronybe Hebo, cipa 3eMilsl, 3€JI€HUM JIIC, XXOBTHUM ITICOK, OLJIMI CHIT) KOJbOPU
MOXXHA PO3MICTUTU Y TaKUI PsiJ; YEPBOHUI, OpAHXKEBUI, XOBTUM, 3€JICHUM,
Oinmii. Benuky panekicTb BMIMMOCTI Mae duyopecuiooda emanb AC-554
OpaHKeBO-4epBOHOro Koabopy (y 1,5 pa3m Oinblie, HiXK 4depBoHoro). lLle
HEeOoOXiIHO BpaxoByBaTHM Il 4Yac BuUOopy ¢apbu s JOKOMOTMBIB,
cneuondary toio. Halikpaine 3a Bce CIpUIAMAIOTHCS IIPEAMETU, SKIIO IS
(poHy Ta 00" €KTa po3pi3HEHHSI BUKOPUCTOBYETHCS (PapOyBaHHSI Y HECYMIiCHI
KOJIbOpU. Y MOPSAKY OcCaabiaeHHs1 po3Mi3HaBaHHS KOHTPACTHI Mapu KOJbOPiB
pO3MIILYIOTh TaK: CHUHIN-O1IMIA, 3€JIeHUMN-O0iInii, YEepBOHUMN-KOBTUMA,
YEepPBOHUI-OLIMI, OpAaHKEBUIN-YOPHUI, YEPBOHUI-3EJICHUIA.

Konvopu poHy Ta 00’ €KTa B3aEMOMAIIOTh OJUH 3 OAHUM, 110 MPU3BOIUTH
JI0 MEepeKpydYeHHSI po3MipiB Ta KoJbopy 00 ekrta. HaiTouniume po3mipu i
KOJIip 00'€KTa CIpPUMIMAIOTLCSI 3a CITiBBiIHOLIEHHS TUIOLL 00 €KTa i (POoHY
1:2. 1la obcraBrMHA BpaxOBYETHCS MiJ 4Yac PO3POOKM UIISIXOBUX 3HAKiB Ta
MPUCTPOIB 3aMi3HUYHOI cUrHaizawlii. HacnyeHi Koabopu mMpuBepTaIOTh YBary
i MOXYTb BHUKOPMCTOBYBAaTMCS [JISI MOKPAIICHHS 3arajJlbHOr0 BUIJISIAY
pobOYOro MpUMILLIEHHS, IJIS PO3IMi3HABAHHS pi3HUX AETajdeii Ha MyJbTi
KepyBaHHSI, IIPOBO/IiB, TPyO TOILO.

I'octpoTa 30py Ta KOJbOPOCHpPUMMAHHS 3ajieXaTb Bid 4acy il CUTHAJy,
1110 BaXXJIMBO BPaxOBYBATH ITiJ] 4aCc OpraHi3allil JisUIbHOCTI orepaTopa.

JlocuTh TIiCHO TIOB $I3aHE 3 YacOBMMM XapaKTepUCTUKAMU 30pOBOTO
aHaJlizaTopa i cnmpuiiMaHHsI 00 €KTa, 110 pyXaeTbcs. s Ge3neuyHoi podoTu
JIIOAWUHU 3 TaKMMU OO0 €KTaMM BeJIMKEe 3HAauye€HHsSI Ma€ BMiHHSI MHpaBUJILHO
OLIIHIOBAaTU IIBUAKOCTI pyXy LMX 00 ekTiB. Ha 3amizHMYHOMY TpaHCHOPTIi
0COOJIMBO BaXJIMBO MPAaBUJIbHO BU3HAYAaTU IUBUIKICTb pPYXy PYyXOMOTO
CKJIaAy Mig 4Yac MaHeBpOBOI poOoTHM Ha craHuisgx. I[lpm mpomy Oarato
TEXHOJIOTIYHUX HOPM TPYHTYETbCS HA  PErIaMEHTOBAHUX TI'PAHUYHO
JOIYCTUMUX LIBUAKOCTSIX, 3a SIKMX JI03BOJISIETbCSI POOUTU MaHEBpPU.
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3a 1O0NOMOTOIO CJAYXOBOTO aHajJdi3zaTopa JIIoJUMHA CIpuiiMae OJIU3bKO
10—15 % vyciei indopmamii. Jliama3oH 4YacTOT 3BYKiB, fKi 4ye JIIOAWHA,
KonnBaeThed y Mexax 16—20 tuc. I'u. [MoegHaHHS piBHS 3BYyKOBOTO THUCKY i
YaCTOTM BH3HAYA€ TYYHICTb 3BYKYy. IS onTMMaabHOIO pO3Ii3HABAHHS
piBEHb 3BYKOBOI'O CUTHaly NMoBuUHeH Ha 10—12 nb nepeBuiyBatu (poHOBUIA
1yM. I[HTEHCHMBHMII LIYyM VTPYAHIOE 3BYKOBi CHUTHAJbHi 3B'S3KM MiX
pOOITHUKAMM, 1O ITiABUILYE HEOE3MEYHICTh BUHUKHEHHS TPaBM.

[IkipHU#A aHanizaTop WIS CIPUUHSITTI CUTHAJIB BUKOPUCTOBYETHCS
pigie i TUIBKM AJOCBIQUEHMMM CIeLiaJicTaMM JIsI KOHTPOJIO 32 pOOOTOIO
BCIX BU/IIB TPAHCOOPTHUX 3aC00iB, MEXaHI3MIB Ta CTAHKIB.

EproHomika po3arisgae BUPOOHMYE CEPEHOBUILE SK IHTErpajJibHE LLIE 1
BMBYA€E MOTO BIUIMB HAa (PYHKILIOHAJIBHMU CTaH, Mpale3daTHICTb i 340pOB 4
JIOOUHU, Big SKUX 0arato B 4YOMY 3aJeXUTb €QEKTUBHICTb IiISUIBHOCTI
cuctemMu B 1uoMy. CepeloBuIle Ma€ CKIaaHy, OaraTopiBHeBy OYyIOBY, y
SIKIi MOXHA BMAUIMTU CaAHITApHO-TITIEHIYHUM, €CTETMYHMM Ta COLlaJIbHO-
rncuxojoriyHui piBHi. Ilim 4Yac mipoekTyBaHHS Ta e€KCIUIyaTalil CUCTEM
“JIonMHa-MalluHA-BUPOOHUYE CEPEIOBHUILIE” OPIEHTYIOTHCS Ha OINTUMAaJbHI
JUIST XXKUATTEMISITBHOCTI 1 Mpale3JaTHOCTI JIIOAWHM MapaMeTpUu €JIEMEHTIB, 3
SIKMX CKJIQIAIOThCS YMOBH IIpalli.

OO0O0B I3KOBMM NMpPU LIbOMY € NOTPUMYBAHHSI BUMOT CTaHOAPTIB O€3IMeKu
npaii, CaHiTApHUX HOpPM Ta IpaBWa. I mepeBipKM iX BUKOHAHHS B
€proHOMIlli BBOAUTHLCS TMOHMATTS “TPAaHUYHO JOIYCTMMiI HOPMM disSZIBHOCTI
moauHu”. Ilifn UMMM HOpMaMM pO3YyMilOTh Ti 3HAYE€HHS IapaMeTpiB, IO
XapakKTepu3yloTh (PAKTOPU 30BHIIIHLBOIO CEPEIOBMILA, MEPEBUIICHHS SIKMX
MOXE€ BMKJIMKATU HeOaXXkaHl BIIXWJIEHHS Yy CTaHi JIOIUMHUM 1 Oyle
HECHPUITIMBO BIUIMBATM Ha WMOro oOpraHi3mM. Y pas3i HEMOXJIMBOCTI
3a0€3MeUyeHHs] TpaHWYHUX 3Ha4eHb OyAb-sKOro @axkropa 30BHILIHLOTO
cepeloBMIIa Ma€ OyTH po3poObJieHa cUcTeMa MPO@PIIAKTUYHUX 3aXOIiB JJIs
HeuTpasizawii 1X IKIiaJInBOI MIil.

KpiM rpaHM4HO OOIYCTUMMX HOPM 30BHIIIHBOTO CEPEIOBUILA, Y SIKOMY
JOBOAMTBLCS MpallOBaTU JIIOJAWHI, BCTAHOBJIEHO HOPMHU (Pi3i0J0riy-HUX
(byHKLIM TIpalo0yol JIOAWHY Ta iHGOPMALIITHOIO HAaBaHTAaXXEHHSI.

B eproHomini Ta ¢iziosorii npalii po3po0seHO psiJ 3axoAiB BU3HAYEHHS
JOIYCTUMUX BiIXWJIEHb (DPi3i0JOTIYHMX (PYHKIIA Mpalioyol JIOAWHU Bil iX
HOMIHAJIbHUX 3HAYECHb. JlonmyctumMumMu (pizionoriuHi MOKA3HUKU
BBaXXalOTbCSI, SIKIIIO BOHU BIIXWJISAIOTHbCS He OuIbll HiXK Ha +£10 % Bim cBoro
BUXiJHOrO piBHSI; MalOThb He3HAUYMMYy (y CTaTUCTUYHOMY PO3YMiHHi) 3MiHY B
MpoLeci poOOTH MOPIBHSIHO 3 BUXITHUM PiBHEM.

Cneun@iyHuM 3aBHAHHSIM E€ProHOMIKM € po3pobKa MOKa3HMKIB 1
BM3HAYE€HHS TPAaHUYHO JIOIMYCTUMUX HOPM iH(POPMALIAHOIrO HaBaHTAXEHHS
IJIsT poOITHUKIB. OCHOBHUM ITOKAa3HUKOM iH(pOPMALIITHOIO HABAHTAXXEHHS €
KOEDILIEHT 3aBaHTaXEHOCTI JIOAUHU k.., =(1 — 7t,,6/7), € T, - 3arajbHUM
yac, VYIPOJOBX SKOTO JJoAWHA 3aiiHdaTa 00poOKoio iHdopMmauii; 7T —
3arajJibHUi yac poOOTH JIIOJAWUHMU.
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OpramsniiszauniiH.i d a K T o p u epeKTUBHOCTI
TPYJOBOI JiSZIBHOCTI, OO SKWX BIIHOCATb PEXMMM Mpall Ta BiANOYMHKY
MpauiooyYnx, BUIUIEHO Yy ocobonuBy rpyny. Ilpane3maTHiCTh JIIOOWHUA
3HAYHOIO MIpOI0 3aJIEXXUTh Bid ¥Horo @isiojioriyHoro craHy. Bci opranm Ta
CUCTEMM JIIOOAMHMA HE MOXYThb 3a0€3MeUYuTH pPIBHOMIpHUIA  piBEHb
Mpaue3naTHOCTI, IS Hel XapaKTepHi IepiognyHi KoiauBaHH:A. Ilepiogm ix
KOJIMBaHb 1HOAI ckKiuagaroTb 24 rton 1 Oinbme. Ha OiomoriyHuii putm
BIUIMBAIOTh 3MiHA JEHHOIO i HiYHOrO OCBITJIEHHS Ta iHIII (Pi3MKO-XiMiuHi
(pakTOpM 30BHILIHHOIO CEPENOBMILA, a HA KOJIMBAHHS Mpale3daTHOCTI, KpiM
LIbOT'0, BIUIMBAIOTh SBUILA COLIIAJILHOIO Ta MCUXOJOTIYHOTO XapaKTepy.

KonauBaHHS mpale3gaTHOCTI BIIPOAOBXK POOOYOTrO OHS TAKOX XapaKTepu-
3yIOThCSl MigHECEHHSIM Ta cragoM. Criaa HacTa€e IIig 4Jac ycsIKoi AisIIbHOCTI,
TOMY BaXJIMBO BMITM KOHTPOJIOBATU MOTO 1 3a HOIIOMOIOI0 €ProHOMIYHMX
3ac00iB TOOMBATUCS MOBHOIO BiTHOBJICHHS Ipane3aaTHOCTI. OTHUM 13 TaKUX
3axX0[iB € TmepepBU y poOoTi. BoHM moOTpiOHI [JIs1 BIZHOBJIEHHS IIpale3-
JATHOCTI, JOCATHEHHS piBHOMiIpHOI BUCOKOI MPOAYKTUBHOCTI Ipalli.

* 0000
1.10. be3neka JilOJUHUA B CHCTEMi «/JIIOJJMHA — XKHUTTEBE CepeIOBHINE»
1.10.1. 3araabHi MoJI0OKEHHS

Ilin cucteMorw poO3yMilOTh TaKy CYKYITHICTb €JIEMEHTIB, B3a€EMOJiS MixX
SIKUMU aieKBaTHAa MeETi, 10 CTOITh Mepen cucTtemMoro. biHapHa cucreMa
«JII0JMHa-cepeoBullle» OaratolliiboBa. OCHOBHE 3aBOaHHS, 110 CTOIThb
rnepen JaHOK CUCTeMOI0, — 0Oe3reKka, TOOTO HeHaHEeCEeHHS LIKOIW 3J0POB’I0
moauHu. IIpupogHo, IO KOXHA CUCTeMa MAa€ i AeSIKY YMCTO TE€XHOJIOTIUHY
METy, TIIOB’SI3aHY i3 JOCSATHEHHSIM BM3HAUYEHOrO Hamepen 3adaHoro
pesyabTaty. lIlepen JoObMM, IO CTBOPIOIOTH CUCTEMHU CTOITh CKJIAIHE
3aBJAHHS Y3TOKEHHSI METM Pi3HUX HAMNpPSMIB Ta YCYHEHHS IIPOTUPIY MiX
LMW HapsIMaMMu.

Y pamMkax [OaHOroO BUKJIAAECHHS pPO3MISIAAIOTHCS YMOBU 3a0€3IeYeHHS
TUIbKM OOHi€l MeTu — Oe3neku. JlocsarHeHHs O€3MeKM CUCTEMU <«JII0JUHA-
cepeloBUllle» Y TOMY BHUMAIKy, SKIIO OyIyThb CHUCTEMHO YpaXxOBaHi
OCOOJIMBOCTI KOXXHOTO €JI€MEHTY, 110 BXOAUTh Y CUCTEMY.

1li0 cepedosuwem cucmemu, w0 63a€EMO0I€ i3 AHOOUHOI, PO3YMIHOMb 6CH)
CYKYnHicmb 00 €Kkmie ma A6uuy, wo CNpaeiaHms 6NAUE HA OP2aHizM AHOUHU.
J10 KOMIIOHEHTIB CE€peIOBUILA BiAHOCATHCS: MPUPOAHO-KIIMATAYHI SIBMILIA,
(nopa, dayHa, mtydyHi 06’ekTu (OydiBiai, criopyau, obJagHaAaHHSI, CUPOBUHA,
MPOAYKIIisl, 110 BUPOOJSIETBCS TOILLO), €HEpPris, TEeXHOJIorisl, iHdopmalis,
Jooau Ta Oarato IHWIOro. B3aeMOBIZHOILIEHHSI CEpedOBMILA Ta OpPraHi3My
ayxe pizHoMaHiTHI. OCbhb JOyMKa BUIATHOTo pociiicbkoro isionora [.M.
CeueHoBa: «OpraHi3mM 0€3 30BHILIHBOIO CEPEIOBHMILA, IO MiATPUMYE HOro
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iCHYBaHHSI HEMOXJIMBUIA; TOMY Yy HayKOBe BM3HAU€HHSI OpraHi3My Mae
BXOAUTU 1 CepeloBHUILE, 11O BIJIMBAE HAa HBbOTO». Po3BHMBaroun ingeil .M.
CeueHoBa, I.I1. T1aBioB HaroyowyBaB, IO <«IIS HiSUIBHOTO CTAaHY BUILOTO
BiIAiTy BEJMKHUX ITiBKYJIb HEOOXigHA IEBHA MiHIMajJbHA CymMa MNOAPAa3HEHb,
1[0 WOYTh Y TOJJTOBHUM MO30K».

OCKUIbKM y 3BHYAMHUX YMOBax JIOAWHA OOCUTb PiIKO CTUKAETHCS i3
MNPUIIMHEHHSIM BIUIMBY IIOAPAa3HUKIB Ha PELIEOTOPU, BOHA HE YCBIIOMIIIOE
LIMX BIUIMBIB 1 HE YCBIZOMJIIOE HACKIJIbKHA BaXXJIMBOKO YMOBOIO IS
HOPMaJIbHOTO  (PYHKIIIOHYBAaHHS  MOr0  MO3KY €  «3aBaHTaXXEHiCTb»
aHasi3aTopiB.

Och 5K onucye BIUIMB cypaoedexkTy (tuiai) kocmMoHaBT I'.'T. beperoBuii
«M TyT Ha MeHd oOpylmWiIach TUINMHA ... S ychablman Kak ObeTCcs MOe
cepanue. M Bce. bonbme HuYero He ObUIO. AOCOJIOTHO HUYETO
ITocTtenneHHO s CcTan oLIylATh KaKoe-To 6ecnokoicTBo. ClioBaMMU €ro ObLIO
TPYAHO OMNpPEIEINUTb, OHO BBI3PEBAJIO TIE€-TO BHYTPU CO3HAHUS U C KaXIOM
MUHYTOU pociio... IlogaBuTh €ro, OTAEIATbLCS OT HEro0 HE YIAaBAIOCh».
EmouiiiHa Hampyra y mepiui ABi JOOM B yMOBax 130sLil Ta CEHCOPHOI
JepuBalil (gepuBallisi — BiACYTHICTb MOAPAa3HUKIB) OO’€KTMBHO Oyia
BUpaXkeHa y IMOKa3HMKax eJIEKTpoeHledagsorpaMu, IIKipSIHOINO TajJlbBaHiu-
HOro pedQuiekCy, YacTOTU IIyJbCy, AWXaHHS, a TaKOX Yy IIOPYIUEHHI
COpUUHATTS yacy. OueBUIHO, TIPABMUJILHO Oyli€e CTBEPIXKYBATHU, IO «JIIOJIUHA-
CepeloBUlle» — 1€ €AMHE MOHSTTSA. | TUIBKM 3 METOI0 aHaji3y eJeMEeHTH
«IIOAVHA» Ta «CEePEeAOBUILES» PO3IJISIIAIOTHCS BiIOKPEMJICHO.

HaBkonuiiHe cepenoBullie, BIJIMBAIOYM Ha OpPraHIi3M JIOJWHU, 3JaTHE
BUKJIMKATU y Hel TEBHI, Y TOMY YHWCJI, 1 HeraTuBHi 3MiHM. OgHaK mpupoaa
noTypOyBajacs Npo JIOAWHY, JABIINA 1X OCOOJMBHUUA MEXaHI3M 3aXUCTY, AKWAMN
HA3UBAETHCSI 20ME0CMA30M.

Tomeocmaz — BIZHOCHA AWHAMIYHA CTaJIICTh CKJIaay 1 BJIACTUBOCTEH
BHYTPILIIHBOTO CEPEAOBHUILA Ta CTIAKICTh OCHOBHUX (i3i0JIOTIYHMUX (PYHKIIIH
opraHizmMy mawoauHu. lle pe3yabrar CKIagHUX ~ KOOPAMHALIMHUX i
PETYJISITOPHUX B3aEMOBITHOILIEHb, 10 3OIMCHIOIOTHCI SK Y LJICHOMY
OpraHi3mi, Taxk i1 Ha piBHi OpraHiB, KJIITUH Ta MOJICKYJI.

3aBaSIKM TIPUCTOCYBAJbHUM MeXaHidMaM (i3M4YHi Ta XiMiYHiI MapaMeTpH,
110 BU3HAYAIOTh KUTTEBY iSUIbHICTb OpPraHidMy, 3MiHIOIOTbCS y IMOPIBHSIHO
BY3bKMX M€XaX, HE3BaXKar04yyd Ha 3HAYHI1 3MIHU 30BHIIIHIX YMOB.

3aBAsSIKM TOMEOCTa3y y JIOAMHU MOIATPUMYETHLCS CTaJliCThb CKJIaAy KpPOBI,
TeMnepaTypyd Tijla, KpPOB’SIHOTO TUCKY Ta 0OaraTboX iHIIMX (QYHKIIK. AJie
HE3BaXaruyyd Ha HAasSBHICTh TAaKOro 3aXMCHOIO MEXaHi3My $SK TIOMEOCTa3,
MOTY>XHUM TIOTIK TIOAPA3HUKIB MOXE CIIPAaBUTU HECHPUSATIMUBY [0 Ha
OpraHi3M JIOAWHU, BUKJIMKATA 3aXBOPIOBAHHS 1 TPaBMMU.

[I100 BUKIIOYMTU HEraTMBHI HACJIIOAKWA B3aEMOIl 30BHIIIHBOIO CEPEaO-
BMIIA Ta OpraHi3My, HEOOXimHO 3a0€3MeUYuTH MeBHI YMOBU (DYHKIIOHYBaHHS
CUCTEMU  «IIOJWHA-CEPENOBUILIE». XapaKTePUCTUKU JIIOJUHU BiTHOCHO
MOCTIMHI. EJeMEHTU 30BHILIHBOTO CEPEAOBUILIA ITIAAAIOTHCS PETYJIOBAHHIO Y
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OUIBLI IIMPOKMX MexXaX. OTKe, BUPILIYIOUM MUTAaHHS O€3MEKM CUCTEMM «JTIOIMHA-
CepeIOBMILIE», HEOOXITHO YpaxOBYBaTH IepeayCciM OCOOIMBOCTI JIIOAUHM.

JlronyHa y cuctemax 0e3reKu BUKOHYE TPOSIKY POJIb. € 00’€EKTOM 3aXMUCTY;
BUCTYIIA€ 3aCO00M 3a0€3MeUYEeHHS 3aX1CTYy; caMa MOXE OYTH JIKEepesIoM HeOe3IIeK.

OcTtaHHs 0COOJMBICTb, 30KpeMa, OOyYMOBJI€HA MOMMWJIKAMM, SIKi BJIACTHUBI
JIIOISIM, a TaKOX BMAUICHHSMU MPOAYKTIB XUTTEMISIILHOCTI JIOAMHOW. Tak,
HaOpuKJiIaa, JIOAWHA, 10 IliepeOdyBae y TepMETUYHOMY BIICIKy, 3a OO0y
BUILUISIE 3 JIET€Hb, ILIIYHKOBO-KMIIKOBOTO TpakTy, 4epe3 IIKipy, BOJIOCCS
MPOAYKTU MeTa00JIi3My Y HACTYITHUX KiIBKOCTSIX (MT):

aMiaky Ta aMiHOCITOJIYK 297,6 + 155,6
OKCHIYy KapOOHY 278,0 + 160,8
aJIbJIETiNiB 0,59 + 0,28
KETOHIB 232,2 + 132,8
MepKamnTaHiB Ta CipKOBOJIHIO 4,95 + 1,1
KUPHUX KUCJIOT 89,45 + 11,5

Y 3aMKHyTHX 00’€Max 1ii pe4OBMHU CTAHOBJSIThL O€3YMOBHY HEOE3IIEKY.

Y 3abe3nedeHH] 0e3NeKM THUX a00 IHIIMX CUCTEM OepyTh ydacThb Oararto
IPYIl CIIELIATICTIB: HAYKOBI POOITHUKM, KOHCTPYKTOPH, IIPOCKTYBAJIbHUKU,
eKCIUlyaTaliiiHi rpynu Ta iH. Popmyloun Oe3reKy, lii Ipynu y TOM K€ 4Jac
MOXYTb ITIOPOIXYBAaTH HEOE3NEKM CBOIMU MOXJIMBAMM IIOMWJIKAMHU, 11O
JOMYCKAIOTHCS ITiT Yac MPUIAHATTS pillleHb. 3a OLiHKamMu crenjamictiB 1o 60 %
HEIIACHUX BUIIAJKIB BifOYyBalOTLCS Yepe3 MPUUYMHU, TIOB’SI3aHi 3 JIIOAUHOIO.

TakyuM 4YMHOM, JIAaHKM CUCTEMU <«IIOJMHA-CEPEAOBUILIE» OPraHiuHO
B3a€MOIIOB’ I3aHi.

OpraHi3M JI0OAWHU € LTICHMM YTBOPEHHSIM OpraHiB, B3a€EMOIIOB’SI3aHUX
MK COOOI0 Ta HABKOJIMIUHIM cepeaoBullieM. BOHM yTBOpPIOIOTH NPUPOAHY
CUCTEMY 3axXMCTy JIOOMHU Big HebOe3mek. Ll cucrema 3axucty OpoOTUIE,
HamnpuKiIaa, NPOHMKHEHHIO Yy OpPraHi3aM 4YHMCJICHHUX MiKpo0OiB. 3arajbHO-
BiIOMO, 11O CJIbO3M, CJIMHA Ta CJAM30BI BUIIJICHHS HOCA MalOThb 3JaTHICTh
IIBUAKO BOMBATU (PO3YMHSITHU) OaraTto BUAIB Mikpo0OiB. Darouutu (KJIITUHU
KpOBi JJIS1 MOIJIMHAHHS) 30aTHI 3aXOIUIIOBATU Ta 3HUILYBAaTW CTOPOHHI Tila,
y TOMY YMCJIi TAKOX MiKpOOpPTaHi3MU, 110 MO Y KPOB.

Y nponeci eBOMIOLIAHOIO PO3BUTKY JIOJAWHU Y Hel BUpOOMIacs 34aTHICTh
30epiraTv MOCTIMHY TeMIlepaTypy Tijla He3aJeXKHO BiJl TeMIlepaTypd HaBKO-
JIMILIHBOTO cepeaoBuila. JIIoACbKOMY OpraHiamy IpUTaMaHHUM pediekc-
TOPHUM 3aXUCT BiJ TPOHUKHEHHSI Y HBOIO WIKiIJIMBUX PEUYOBUH Yepe3
opranu auxaHHs. CyTTeEBY poJib BiAirpa€ NMpUPOAHUI 3aXUCT OpPraHiB 30py
Bil MEXAHIYHHMX Ta 1HILIUX IMOIUIKO/KEHb.

JlronyuHa 3aificHI0E 0e3nmocepeaHii 3B’SI30K 13 HABKOJMILHIM CepeIOBU-
IIEM 3a JOIIOMOIOK CBOIX aHali3aTopiB, SKI HAa3WBAIOTh 1HOMI “IIpuiagaMu
YyTTS”’. XapaKTepUCTUKU aHAJII3aTOPIB JIOAUHU HEOOXiTHO BpPaxXOBYBATH ITif
yac CTBOPEHHS O€3MEUYHUX CHUCTEM.
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1.10.2. XapakTepucTHKa aHAJII3aTOPIB JIOAMHI

bynb-sgkuii aHaymizaTop JIOAWHU CKJIAAETHhCI 13 peLenTopa, MPOBITHUX
HEpBOBMUX MLIJISIXIB Ta MO3KOBOIo 3akKiHYeHHs. Peuentop nepeTBOpro€e
EHEprilo moJpa3HukKa y HepBoBMU mpouec. I[IpoBimHI LUISIXM TepedaroTh
HEPBOBi IMITYJIbCU Y KOPY T'OJIOBHOIO MO3KYy. MO3KOBHUI KiHElLb aHaJi3aTopa
CKJIAJAEThCS 3 sapa Ta PO3CIIHUX IO KOpI TOJOBHOIO MO3KY €JI€MEHTIB.
PoscisgHi eneMeHTM 3a0e3MeUylOTb HEPBOBI  3B’SI3KM  MiX  PI3BHUMMU
aHamizatopamMu. Mix peuenTopaMd Ta  MO3KOBMM  KiHIEM iCHYE
JBOCTOPOHHIN 3B’MI30K, SKUN 3a0e3ledyye CcaMOperyysiilo aHali3aTopa.
Oco0OnuMBICTIO aHaAJI3aTOPIB JIOAWHU € 1X MapHICTh, 1O 3a0e3IeYye BHUCOKY
HaJIHICTh 1X poOOTM 3a pPaxyHOK YAaCTKOBOIO AyOJIOBAHHSI CUTHAJIB Ta
JTUHAMIYHOI HEOJHO3HAYHOI (PYHKIIOHAJIBHOI aCUMETPil.

OCHOBHOIO XapaKTepUCTUKOK aHalli3aTopa € 4yTiuBicTb. He Oyab-sikuit
MOJApa3HMK, 10 BIJIMBAE Ha aHali3aTop, BUKJIMKAE BimuyTTd. 11lo6 BOHO
BMHUMKAJIO, IHTEHCUBHICTb MOAPA3HMWKA MMOBMHHA HOCSAITUA TEBHOI BEJIMUYMHMU.
[3 306iAblUEHHSIM iHTEHCUBHOCTI MOApPa3HMKA HACTa€ MOMEHT, KOJU
aHaJ3aTop TMepecTae IpaloBaTH aAeKBaTHO. bynb-gkuii BIUIMB, 1O
TEPEBUIIYE 3a IHTEHCUBHICTIO ITI€BHY MEXY, BMKIMKA€E Oib Ta MOPYIIYE
OiSUIbHICTh ~ aHalizaTopa. MiHIMaJIbHY BE€JIWYMHY IIPUMHATO Ha3WBATU
HUKHIM aOCOJIIOTHMM MOPOTrOM YYTJIMBOCTI, 4 MaKCUMaJbHY — BEPXHIM.
AOCOJIIOTHI MOPOTrM YYTJIMBOCTI BUMIPIOIOTh Y aOCOJIOTHUX BeJIWYMHAX
NnoApa3HuKa. ¥ TOMy BUIAIKY, KOJM IMEPEIIKOAOK € 30BHIIIHI TTOAPA3ZHUKH,
TOBOPATH MO AUPEpeHLIAIbHUI MOPIr.

MiHimMaibHa Pi3HULS MiX I1HTEHCMBHOCTSIMM JBOX MOJIPA3HUKIB, SKa
BUKJIMKAE JICABE MOMITHY PI3HULIO MOYYTTIB, HA3UBAETHCH OughepeHuiarbHum
nopocom, abo  nopoeom  po3pizHenHsa. IlcuxodizmuHMMM  gocaigaMu
BCTAHOBJICHO, 110 BEJMYMHA IOYYTTIB BUMIPIOETHCS MOBUIbHILIE, HIX CHJIA
noapasHuka. OcHOBHUI ncuxodi3zmyHuii 3akoH Bebepa — @PexHepa, 110
Ma€ HaOIMXXeHe 3HAYEHHSI, BUPAXA€EThCS (POPMYJIOIO:

E=KIgL +C,

ne E — BeamumHa nouytTiB; L — iHTeHCUBHICTh noapa3Huka; K, C —
KOHCTaHTH.

Beanunan moporiB He € crTabiibHUMKU. BoHM 3anexars Big OaraTbox
(pbakTOpiB, YACTO TAKUX, SIKi BaXKKO BpaxOBYBaTU. TOMY MOpIr poO3MIsIAETHCS
K CTaTUCTUYHE MOHATTS — 00JacThb HAa KPUBIA MCUXOMETPUYHOI (PYHKIIII.
Yac, mo nOpoxoauTh BiJ IOYaTKy Jil MOApa3HUKa [0 MOSIBU IIOYYTTIB,
HA3UBAIOTh J1AMEeHMHUM NepiodoM.

3opoBuii aHamizaTop. Y pi3HOMAHITHiIlA TPyAOBill HiSIIBHOCTI JIOAWHU, Y
BMKOHAHHI HEI CKJIaAHUX BHUPOOHMYMX TMPOLIECIB i TOYHMX poOOIT 3ip
Bilirpa€e mepliopsaHe 3HAYECHHS. 30pPOBUI aHaJi3aTOp JAa€ 3MOTYy OTPpUMATHU
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VSBJIEHHSI TIpO MpeaMeT, Moro Kojaip, ¢opMy, BEJIWYMHY, IIpO Te, YU
rnepedyBae mpeaMeT y pyci ado CIOKOl, MpO BIACTaHb MOTO BIA Hac, IpoO
MOTEHLIMHY HeOe3MeKy, SIKy BIH Hece.

30poBe CHOPUUHAITTSA IIOYMHAETLCA 13 @QoToximidyHoro mnpouecy. Ilin
BIUIMBOM CBiTJIa PEUYOBMHM, IO MICTSATHCS MIX 30BHILIHIM IIAPOM CIiTKIBKH
Ta CYOMHHOIO OOOJIOHKOIO, PpPO3KIAaNaloThCs, 30YIKYyOUM 3aKIHUYECHHS
HEepBOBUX eJieMeHTiB oka. [Ipu nbomy y BiAMOBiAHIM 30HI TOJOBHOTO MO3KY
BMHMKAE 30poBUIl o0Opa3. Kopa MO3Ky CHHTE3ye aeTaji 30pOBOTO aKTy i
BU3HAYa€ HAlll€ BiIHOIIEHHS IO 30pPOBOr0 00Opasy.

Hes3Baxarwoum Ha Te, 110 30poBa iH(MOPMALisl CIIPUINMAETHCS OLUIbIIE HIX
140 MAH oOmHOYACHO MpalOYMX IaJIUYOK Ta KOJOOYOK i 10 Yy KOpi
rOJIOBHOTO MO3KY 151 iHgopMallisi oopobisseTbesa 15 MJIH HEHpOHiB, Bce K
MpUpOJa BIAKPWIIA TEpe JIOAUHOKI TUIBKKW HEBEJINWKE BIKHO, Yepe3 SIK€ BOHA
JIUBUTBCS Ha CBIT: OKO JIIOJWHM Pearye Ha BUIIPOMIHIOBAHHS i3 JOBXWHOIO
xBiIb ycboro Bifg 0,4 mo 0,76 muH MikpoHa. OCTaHHIi CHEKTp XBWIb IS
HEO30pOEHOTO OKa 3aJIMIIAETHCI HEBUIUMUM.

Oxo Oe3nocepemHbLO pearye Ha SCKpaBIiCTb, $fKa SBJISIE CO0OIO
BiZHOILIIEHHSI CWJIM CBiTJIa (iIHTEHCHMBHOCTI), IO BUIIPOMIHIOETHCS JTaHOIO
MOBEPXHEIO, M0 IUIONII L€l MTOBEPXHi. SCKpaBiCTh BUMIPIOETLCS Y HiTax (HT).
IIpu nyxe Beaumkux sckpaBocTsax (Oiabme 30000 HT) BHUHMKAE €QEKT
3aciaituieHHs. l'irieHiyHO npuiiHgITHA sIcKpaBicTh 10 5000 HT.

I1in XOHTpacTOM MPUMMAIOTh CTYMiHb PI3HULI COPUUMAHHS MiX JBOMa
SICKPaBOCTSIMHU, 110 PO3IiJIeHI y IpocTopi Ta 4yaci. KoHTpacTHa 4yTTEBICTH
Jla€ 3MOTY BiJIITIOBICTM Ha MUTAHHSI, HACKUJIBKM O0’€KT MOBUHEH BiApi3HATUCS
3a SICKpaBICTIO Big (poHy, 1100 Oro O0yjao BUOAHO.

Ilinm 4ac OLIHIOBAaHHS CIHPUUHATTS MOPOCTOPOBUX  XapaKTEPUCTUK
OCHOBHMM IIOHSTTSIM € TOCTPOTa 30pYy, SIKa XapaKTEepU3YEThCSI MiHIMAJIbLHUM
KyTOM, IIil SKMM ABi TOYKM BUIHO SIK PO3AiJbHi. ['ocTpoTa 30py 3aJIeXXUTh
Bil OCBiTJIEHOCTi, KOHTpacTHOCTi, (POPMU 00’€KTy Ta iHIMX (akTopiB. 13
301IbIIEHHSIM OCBITJIEHOCTiI, TOCTpoTa 30py 3poctac. Ilpu 3MeHIleHHI
KOHTPACTHOCTI TOCTPOTA 30py 3MEHIUYEThCA. [ 0OCTpOTa 30py 3a7€XKUTh TAKOX
Bil MicLd Ipoekllil 300paxkeHHsI Ha CiTKiBUi oka. OnNTWUYHUIA aHaji3aTop
MICTUTh JIBA TUIIM PELEIITOPIB: KOJOOUYKM Ta majuuku. Ilepiui € amaparamu
XpPOMAaTUYHOTO 30py, APYri — axpoMaTuyHoro. Ilpu piBHOCTI eHepril AII0YnX
XBWJIb PI3HULIA 1X JOBXWHHU BIAYYBAETHCS SIK PI3HULISA Y CBITJI IKEpeEJ CBiTIa ado
MOBEPXOHb IIPEIMETIB, $Ki ¥oro BigOuBaiOTb. OKO pO3pI3HSIE CiM OCHOBHUX
KOJIbOpiB Ta OiIblle COTHI 1X BiATiHKIB. CBITJIOBI BITYYTTSI BUKJIMKAKOTHCS €O
CBITJIOBUX XBWJIb, 1110 MalOTh TOBXMHY Big 380 10 780 HM.

30poBUil aHaJi3aTOp BOJIOAIE MEBHOKI CHEKTPaJbHOI YYTJIMBICTIO, SIKa
XapaKTepU3yeETbCS BiIJHOCHOI BUAWMICTIO MOHOXPOMAaTUYHOTO BUIIPOMIHIO-
BaHHY. Haitbinblia qeHHa BUAMMICTD BIAMOBIJA€ XXOBTOMY KOJbOPY, a BHOYI
abo Koau cMmepKae — 3ejleHo-O0JakuTHoMmy. ['ama mnepexoniB Big OLIOrO
KOJIbOPY JIO0 YOPHOTO YTBOPIOE aXpOMAaTUYHUM PSI.
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BiguyTTsl, BUK/JIMKAHE CBITJJOBMM CUTHAaJOM IIPOTSITOM II€BHOIO 4Yacy
30epira€TbCs, HE3BaAXAalOYM Ha 3HUKHEHHS CHUTHajly a0o 3MIHY WMOro
XapaKTepUCTUK. [HepLisl 30py 3a JaHUMM Pi3HUX NOCTiIHUKIB 3HAXOIUTHCS Y
mexax 0,1-0,2 c. BiguyTTsd, 11O BHWHUKAIOTH IICIAS 3HATTS MNOJApPa3HMKA,
Ha3UBalOTh HoCAi006HUMU o00pa3zamu. Ilpu KOpPOTKOMY SICKpaBOMY CHUTHaJi
oOpa3 BHCTyNa€e 3 TEeMpsIBM KilbKa pa3 y IIBUIKINA MOCHiZOBHOCTI. 3a
HEeBEJIUMKUX scKkpaBocted depe3 0,5-1,5 ¢ 3’9BISIETbCS HETraTUBHUM
MOCHiZOBHUIA o00pa3 (TOOTO CBiTJII TOBEpPXHI 37Jal0ThCS TEMHMMM Ta
HaBnaku). IIpu KoabopoBOMy curHaji obpa3 3abapBlIeHUI y J0JaTKOBUI
kouip. Ilim 4yac pi3kol Ail MepepuMBUCTOrO MOAPA3HUKA BUHUKAE BITUYTTS
MUTOTIHb, SKi 32 MEBHOI YACTOTU 3JIMBAIOTHCS Y PIBHE HEMUIOTJIMBE CBITJIO.
YacroTra, 3a gKOI MMIOTIHHS MNOpPOIagarOTb, HA3UBAETLCI KPUMUUHONO
yacmomoro zaueanns mueomins (KUY3M). ¥ Tomy BuUNagky, KOJM MUTOTIHHS
CBITJIa BUKOPUCTOBYIOTBCS Y SIKOCTI CUTHaJly, BUHUKA€E MUTAHHS MpO BUOIp
ONTUMAJIBHOI YacToTH. ONTUMaIBHOIO € YyacToTa y Mexax 3-10 T'u. [Hepuis
30py OOYMOBJIIOE CTPOOOCKOMIYHMM edeKT. MAKIo 4ac, 10 pO3auIse
JUCKPETHI aKTU CHOCTEPEXXEHHS, MEHIIIE 4Yacy TaciHHS 30pOBOro odpasy, TO
CIIOCTEpPEXEHHsI  CyO’€EKTMBHO  BiguyyBaeTbCcsd K  Oe3nepepBHe. 3a
CTpOOOCKOMIYHOrO €e(EeKTy MOXIMWBA 11I03i pyxXy IIpu 0Oe3nmepepBHOMY
CIOOCTEPEXEHHI OKpeMMX O0’€KTIB ab0 UI03is1 HEPYXOMOCTiI (YIMOBiIbHEHHS
pyXy), 11O BHUHHMKA€E, KOJU OO’E€EKT, 1O PYXAETbCS MNEPIiOAUYHO 3ailMae
MOIEPEeIHE TIOJOXEHHS. 3a CHPUMAHATT OO’€KTIB y [OBOBUMiIpHOMY I
TPUBUMIPHOMY IIPOCTOpPiI PO3PI3HSIOThL MOJIE 30py Ta TJIIMOMHHUI 3ip.
BiHOKy/IsIpHE T10JIE 30py OXOILTIOE Y TOPU3OHTAIBHOMY Harpamky 120-160°,
o BepTuKal Bropy — 55-60° ta BHU3 — 65 — 72°. Ilix yac cipuiHATTA
KOJIbOPY PO3MipU IIOJSI 30pY 3BYXYIOThCSI. 30HA OINTUMAJILHOI BUAMMOCTI
obMexeHa moreM: Bropy — 235°, Bau3 — 35°, Bnpaso ta BiiBo no 32°. [mouHHAMIA
3ip MOB’SI3aHUIA 13 CHPUUHATTSM TIpocTopy. Ilommika OLHKM aOCOMIOTHOI
BimgasieHocTi Ha BincTaHi 1o 30M y cepenHboMy 12 % 3araibHOI BiICTaHI.

I[IpyupogHuM 3axucTOoM IS O4Yel € TOBIKM Ta CJli3HA piIvHa.
PednexTopHo 3akpuBaiouuch, MOBIKM 3aXMILAIOTh CiTKiBKY BiJ Jil CUJILHOTO
CBITJIa, a POTiBKY BiJ MEXaHIYHMX YIIKOIXeHb. KpiM TOro , mpu MOpraHHi
30BHIIIHS MMOBEPXHS OKa 3MOYYETHCS CJI3HOK piauHO0. Lle 3amobirae Moro
BHCHXAaHHIO Ta 3a0e3medye 3MMBAHHS 13 IMMOBEPXHI OKa Ta IOBIK CTOPOHHIX
Tul. Canu3oBa piaMHA BOJOIE TaKOX 34aTHICTIO yorBaTu Mikpoou. IloTrpiOoHO
BiI3BHAYWTH, 11O TMEePeaHsI YaCTMHA POTIBKM MOKPUTA CiMOMA psiiaMy TTOKPUBHOIO
eITeNi0, 10 BOJIOMIIOTh AOOPOIO 3AATHICTIO IIBMAKO BiTHOBIIOBATHCS ITiCIISI
VILIKOIKEHHS, HATTPUKJIA, ITIC/Is1 HEBEJIMKUX MOAPSIINH.

OpHak y BHPOOHMYMX YMOBAX OAJE€KO HE 3aBXAW MOXHa IMOKJIACTUCH
TUIBKM Ha MPUPOJHUI 3axuUcT odyei. HaBiTh Jierki, aje 4acTi YILIKOJIXKEHHS
POTiBKM 3alWJICHUM IOBITPSM, IOAPA3HIOIYMMU XIMIYHMMHU PEYOBUHAMM,
HalMEHIIMMM YaCTUHKAMM OOpOOJIIOBAHOIO MaTepially, MOXYTb IPU3BECTU
IO BTpaTW YYTJIMBOCTI POTiBKU, OO0 11 IOMYTHIHHS a00 yTBOpEHHs OijlbMma.
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ToMy Bcroau, A€ € Taka HeOe3IeKa, HEOOXITHO ITOCWJIIOBATU MPUPOITHUM
3aXUCT IWUTYYHUMHU 1HXKECHEPHO-TEXHIYHUMHU 3aCO0aMMU.

[HouBinyanbHi mncuxiuHi Ta  (di3iogoriyHi  OCOOAMBOCTI JIOAEH, iX
3arajJlbHAM Ta CHELIAJIbHUIA PO3BUTOK, a TaKOX CTYIIiHb TPEHYBAHHS MO3KY
BIUIMBAIOTh Ha T€, SK JaHa JIIOAWHA CIIpUMaE IobavyeHe, y TOMY YMCIl W
HeOe3IeuHi eJIeMEHTH 00’€KTy, HEOe3MeUHy CUTYallil0 Ta Bi3dyaJibHI CUTHAJIU,
IO TTOTIEePEIKAIOTh PO HEOE3IEKY.

IIpoBogssum 3axoam 1MOAO OpraHizalii 0e3neyHol IIpali, HOTpPiOHO
BpPaxOBYBaTU OCHOBHI, Y TOMY YMCJl 1 iHAWBiAYyaabHi, OCOOJIUBOCTI 30pPOBOr0O
cnpuiiHATTS. lle BigXujieHHS Bil HOPMAaJbHOIO CIPUMHSTTS KOJbOPY (Tak
3BaHAa KOJIbOpOBA CJIIIOTa a00 MOaJbTOHI3M); «Kypsda CJilnoTa», CBITJI0Ba
ajgamnTaliis; 30poBa iM03ig (0OMaH 30py), IO SIBJISIE COOOI0 HEINpPaBUJILHY
OLIIHKY OKOM BiACTaHI MiX IIpeaAMeTaMM, IX pO3MipiB, TAKOX OOMaH 30py Yy
BiZHOWIEHHI YacTMH MallMH, 110 WIBUAKO OOEpPTAIOThCI 1 MNpU TEBHUX
YMOBAaXx 3JaI0ThCSI HEPYXOMUMMU (TaK 3BaHUM CTPOOOCKOMIYHUM e(PEeKT).

KonwopoBa ciinota — neBHUI BUI pO3Jady 30pYy, V pPe3yJibTaTi SIKOro
HaCcTa€ 4yacTKoBa ab0 MOBHA yTpaTa CIPUUHSITTS KOJbOpy. JIloouMHa 3 Takum
30pOM CIIpUIAMaE MpeIMeTU YCiX KOJbOopiB gK cipi. OKpeMHUM BHUITIaAKOM
MOAIOHOI0 po3jaay 30py € JAJIbTOHI3M. JlaJIbTOHIK 3BMYAaiHO HE PO3pPi3HSIE
YEpBOHMM Ta 3€JIEHUI KOJbOPH, a iHOAI >XOBTUI Ta (piosieToBuid. Lli Konpopu
Ta 1X BIATIHKU CIIPUMMAIOTBCS HUM $K CIPpUMA KOJIpP PI3HUX BiATIHKIB.

3a maHuMu i3ioyoTiB, MDaJIBTOHI3MOM CTpaxigae Oan3bKo 5% 4YO0I0BiKiB
ta Omu3pko 0,5% xiHok. Jlyxke BaxkiauBa Ta OOCTaBMHA, IO JIIOAU, SIKi
CTPaXIAThb Ha NAJbTOHI3M HE 3aBXAUW 3HAIOTh Ipo ue. HasgBHICTh Takoro
po3Jiafy CHPUMHSATTS KOJbOPIB BUSIBIISIETHCS 1HOMI Y 3B’SI3KY 3 aBapi€ro abo
HEILIAaCHMM BUIIAJAKOM, OCOOJMBO Ha 3ajJli3HUYHOMY Ta aBTOMOOLIbLHOMY
TpaHcnopTi. ToMy BUIIpOOYBaHHSI HAa KOJbOPOBUI 3Ip JIOJEH LIUIOTro pSay
npodeciii, TOB’I3aHUX i3 KOJbOPOBOIO CUTHadi3alli€lo, HaIpUKJIIamd,
MaIllUHICTIB, 110QepiB, pOOITHUKIB MOBITPSIHOTO Ta BOJHOTO TPAHCIIOPTY, €
HEOOXiTHNM.

«K'ypsaguya CJO1TII OT a» — 3axBOPIOBaHHS, 1O € 3acCO00M
MOPYLIEHHS HOPMAJIBbHOI AISUIBHOCTI 1Iapy NAJWYOK Y CITKIBII, SIKi CJIYTYIOTb
JUIST  3a0€3II€YeHHSI IIPUCMEPKOBOIO Ta HiyHOro 3opy. lLle mnopylueHHs
MPU3BOAUTH OO TOro, IO JIOAWHA yBedepi (KOJM CMEPKA€E) MOYMHAE Tiplle
0aunTH, a i3 HaCTaHHSIM TEeMHOTU aOCOJIIOTHO BTpaya€ 3ip, Xo4ya BACHDb 1 MpU
SICKpaBOMY OCBITJICHHI BOHa J100pe O0auyuTh 1 BIAXWJIEHb BiJ HOPMMU HE
BUSIBJISIE.

AnganTtanmisg 3 0pYy— NPUCTOCYBAHHS OUYEd OO OAYEHHS MpPU
pi3HOMY CTYIIEHiI OCBiTJIeHOCTi. BimoMo, 110 mig 4Jac mepexomy i3 TeMHOIo
MPUMILLIEHHSI Y SICKPaBO OCBITJI€HE JIOJAMHA CHOYATKYy HIYOro He OayuTb,
BOHA 3acJiIuieHa i pedJIEKTOPHO 3aKpuBa€ o4i. I[1oTiM MOCTYNOBO YyTJIMBICTh
OKa 3MeHIIYEeThes i yepe3 8 — 10 XB. BiIHOBIIOETLCSI HOPMAJIbHUM 3ip, TOOTO
HacTa€e CBITJIOBA ajganTauisg. Ko X 13 ICKpaBO OCBITJIEHOIO IPUMIILICHHS
a0o 13 3aJIMTOlI COHLEM BYJIWILI 3alTH Y TEMHE NPUMILIEHHS, TO CIIOYaTKy
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JIIONMHA TEX HIYOro He 0auuThb, YYTJIMBICTH OKa MOCTYIIOBO MiABMUILYETHCH, 1
BOHA ITOYMHAE PO3PI3HATU KOHTYPM MPEAMETIB, a MOTIM 1 AeTajJi — HACTa€E
aganrauisga y tempsBi. Ciig 3a3HaYUTH, 1O YYTJIMBICTb OKa y LIbOMY BUITAAKY
Moxke migBuiuTucsg y 200 Tuc. pasiB, ajie 1Le BiIOYBa€TbCS MNPOTSATOM
3HayHOTrO 4yacy — 60-80 xs.

OueBUIHO, 110 BUKOHAHHS OyIb-SIKUX [ili y mepiod aganTallil MoB’si3aHe
13 NMEeBHMMU Hebe3neKkamMu, 10 3ajexaTh Bl XapakTepy LIMX poOIiT Ta
cneun@iuyHux  ocobauBocTeit  BupoOHuUTBA. IloTpiObHO, Hampukian,
BiI3HAYMTH, 10 CEepPell TOPOXKHBO-TPAHCIOPTHUX Ipuron 1,2% cKiagarmoTh Ti
,IIO BIIOYBAlOTbCS BHACJIAOK 3acCiiIUIEHHS CBITIIOM ¢ap. Takum 4YMHOM,
3acCiMJIeHHs CBITJIOM (hap MOXKHa BBaXKaTu BaxKJIMBOIO MpobyieMo1o O0e3MneKu.

CayxoBmii anajizatop. Byxo € ckiagHMM OpraHoM, SKWMi 3a CBOEIO
OyIOBOIO MOAUISIETHLCS HA TPU YACTMHM: 30BHIILIHE, CEPEIHE Ta BHYTPILIHE
Byx0. lleii opraH BUKOHYE ABi (DYHKIIii, TICHO IOB’si3aHi i3 oro Oya0BOIO:
CIIPUMHATTS 3BYKiB Ta OTPUMAHHS CJIYXOBOI'O BIZUYTTS, a TAKOX 30€peXeHHS
piBHOBaru Ttija. OpraH COpUMHAITTSA 3BYKy Ta OpraH PiBHOBaru po3TalllOBaHi
Yy BHYTPIIIHbOMY BYyCi. 3OBHILIHE BYXO, IO CKJIQAA€ETbCI 13 BYLIHOI
PAaKOBMHM Ta 3O0BHILIHBOIO CIYXOBOI'O IIPOXOHdY, CIPHUSIE YIOBIIOBAHHIO
3BYKIB Ta BU3HAYECHHIO 1X HAIIPSIMKY.

11 3aXUCTy Big MPOHUMKHEHHS MWJIY Ta IHIIMAX CTOPOHHIX IPEAMETIB Y
JIMOOKI BIAIIM ByxXa MOBEPXHS CTIHOK 30BHILIHBOIO CJIYXOBOIO IPOXOAY
MMOKPUTAa TOHKMMM BOJIOCKAMH, a CHeliaJibHI 3aJI03d, PO3TALLOBaHi y TOBILI
CTIHOK LIbOTO MPOXO/y, BUAUISIIOTh B’SI3KYy PEUOBMHY — BYILIHY CIPKY.

Ha mexi MiX 30BHIIIIHIM Ta BHYTPillIHIM ByXxOoM po3TaimnoBaHa ToHKa (0,1
MM), €jJacTUYHa Ta AyxXe MilHa OapabaHHA II€peTMHKA, $SKa CIpUAMaE
KOJIMBAaHHS MOBITPSIHMX 3BYKOBUX XBWJIb. bapabaHHa TIIepeTUHKA €
30BHIIIHBOIO CTIHKOI MOPOXHUHMU CEPEAHbOr0 ByXa, SKa 3a JIOIOMOIONO
CIeLiaJIbHOTO KaHally (€BCTaxi€BOl TpyOM) CHOJIydeHa 13 HOCOIJIOTKOIO.
Takuii TIpuUCTpiii Ja€e 3MOry YpiBHOBaXyBaTW THUCK II0 oOMaBa OOKM
OapabaHHOI TMEpeTHMHKU, 110 3abe3reyye 1i  HOPMaJbHE KOJWBaHHS
(HOpMaJibHY YyTHICTb) 1 OMHOYACHO — 3aXUCT Bif pylHHYBaHHSI.

OprasH <c¢ayXy— OpraH, po3TalllOBaHUI y 3aBUTKY CEPEIHLOTO
Byxa, € TUM CaMHUM YTBOPEHHSIM, SK€ CIIPUMMAa€E 3BYK Yy pe3yabTaTi il
MOBITPSIHUX XBUJIb Ha 0OapabaHHY TIIEPETUHKY 1 30YyIXy€E€ 3aKiHUYEHHS
CJIyXOBOro HepBa. 30yIKeHHS IepelacThbCs Y BiAMOBIAHUIA BilJiij TOJOBHOIO
MO3KY, aHaJI3YETbCS 1 BUKJIMKAE Y JIOAUHU BIOUYTTS 3BYKY. JIIOACHKE BYXO
COPUIMAE TiJIbKKA 3BYKM MEBHOI YaCTOTU KOJMBAHb y ceKyHay — Big 20 mo 20
TUC., NPU LBOMY YMWM CTaplla JIOAWHA, TUM MEHIIY 4YacTOTy KOJMWBAaHb
copuiiMae 11 Byxo. Hanmpukian, 3a pgaHumu (i3ioJioriB, MakKCUMaJlbHa
4yacToTa KOJIMBaHb, SIKy MOXE CIpUIAMATHA BYXO JIIOAMHU Yy Billi IT'SITAECSATU
POKIiB cKjiaga€e 0Ju3bKo 13 THUC. 32 CEKyHIY.

OpHi€lo 3 BaXJIMBUX OCOOJIMBOCTEN CIIYXOBOTO BiIUyTTs JIOAWHU, 11O MA€E
NnpssiMe€  BIAHOLIEHHS OO0  Oe3lmekM, €  3JaTHICTh  PO3IMi3HaBaTu
MICLIE3HAXOKEHHS JKepesia 3BYKY 0e3 MOBEpTaHHsS TOJOBU. Take SIBMILE
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MOB’sI3aHe 3 TUM, IO 3BYK JOCSra€ KOXXHOro 3 ByX He oaHouyacHo. lle
SIBULLIE HA3UBAETLCSI 0eogyxum (OiHAypalbHUM) egexmom. SIKIIO IXepeo
3BYKY 3HaXOAUTHCS 300Ky, TO Y BYXO 13 IPOTUJIECKHOro OOKY 3BYKOBI XBMJIi
HagxondaTh i3 3amisHeHHsM Ha 0,0006 ¢, ogHaK IpakTUYHO OOMABA ByXa
CIpUIMAaIOTh 1X K OAWH 3BYK. Y TPEHOBAHOI JIOAWHU 13 HOPMAaJbHUM
(byHKILIIOHYBAaHHSIM 000X ByX NOMMWJIKA Y BM3HAUE€HHI HaOpsSMKy IXepesa
3BYKy 3BHYaiHO He mnepeBuinye 3°. HeoOximHO BiA3HAYMTH, IO TIJyXa Ha
OOHE BYXO JIIOAMHA IUBUIKO BHU3HAYWTU HAOPSIMOK 3BYKY, V TOMY YMCIHi 1
3BYKOBOI'0 MOMNEPEIXYBaJILHOIO CUTHAJYy IIPO HEOEe3MeKy, HE MOXe.

COopuiiHATTS TMOJOXEHHSI, pyXy Tila Ta 30epeXeHHs piBHOBAaru
3MIACHIOETHCSI TOJIOBHUMM YMHOM, 3a JONOMOIOI0 BECTHUOYJISIpPHOrO amapary.
Bin ckiagaeTbcsd i3 IBOX YacTUH: IepelBep’sl, 3allOBHEHOro €HI0J1iM(OIO0,
Ta  HAMIBKPY>XXHMX  KaHaJiB,  pPO3TALIOBAHMX Y  TPbOX  B3AEMHO
MEPINEHANKYISIPHUX TUIOLIMHAX. bynb-g9Ka 3MiHa piBHOBAaru Tija BUKJIMWKAE
MOJAPAa3HEHHS pPeELenToOpiB BECTUOYJSIDHOTO amapary 1 $K HacliJgoK —
pedekTopHe CKOpPOYeHHSI a00 po3cjiabjieHHS BiAMOBIZHUX M’SI30BUX TIpYI,
IO CHOPUSIOTh BIIHOBJIECHHIO PiBHOBAarv, TOOTO BCTAHOBJIEHHS TOJIOBUM Ta
BChOI'O TLJIA Y TIEBHOMY ITOJIOKEHHI.

Ilin 4yac ypaxkeHHs BECTUOYJSIPHOrO amapaTy CHOCTEpIraroThCcs HOyXKe
CEpHO3HI pO3JIag¥ OpraHi3My JIIOAMHU: BOHA HE MOXE CTOSATH, y Hel
3’IBISIETBCS  HyAOTa,  3anamMopodyeHHs. Jlroogu i3 mOpyLIEHHSIMU
BECTUOYJISIPHOrO  amapary  BTpayalOTb  MOXJIMBICTb  OpIEHTYBATHUCS.
Hanpuxnan, npy HUpSIHHI BOHM HE MOXYTb BU3HAUMTU ITOJIOXKEHHS Tija 1y
3B’I3Ky 3 LMM HEpiAKO TUHYTb. OUeBMAHO, IO CEPHO3HI MOPYLICHHS
BECTUOYJISIPHOIO arapaTy MpaBJIsITb 3a O3HAKW IS IMPOTUIIOKA3aHb IS
Lijoro pgay mnpodeciii, HaopuKiaa, TaKuxX, 10 MOB’g3aHi i3 poOOTOI0 Ha
MOpi Ta piykax.

Y  3BMUaliHMX  yMOBax  ypaxXeHH BECTUOYJISIPHOTO arapary
KOMIIEHCYETbCSI, XOUa ¥ HE MOBHICTIO iHLIMMM OpraHaMU 4YyTTs: 30pPOM,
peuenTopaMm TUCKY, 3aKJaIeHUMHW Yy 1IKipi, Ta MpOIPUOPELENTOpaMU
M’$131B, CYXOXXMJIb, CYTJIOOIB.

3BYKOBI CUTHAJIM HaAJalOTh JIOAMHI 3HAYHY 4YacTUHY iH@opmaiii. BoHu
MOXYTb CJIyTYBaTW ISl Mepedadi CUTHaIIB HeOe3nmeku. Y CBOW 4Yepry,
aKyCTUYHa OOCTaHOBKA MEBHOK MipOl0 BH3HAYa€E YMOBM O€3IEKM.
OCHOBHMMM IIapaMe€TpaMM 3BYKOBUX XBWJIb € piBeHb iHTEHCHUBHOCTI Ta
4yacToTa, sIKa Cy0’€KTUBHO Yy CIYXOBHUX BiOUYTTSIX CIIPUIAMAIOTHCS SIK TYYHICThb
Ta BMCOTA. 3a YaCTOTOIO 00JIACTh CJIYXOBUX BiIUyTTiB CTaHOBUTH Big 16-20 no
20000-22000 I'w.

BenuuyHa mopory 4yTHOCTI 3aJieKMTh BiJi YaCTOTU BiZYYTHUX 3BYKIB.
BepxHbolo rpaHulel0 € MOopir OOJbOBOrO BIOAUYTTS, SKWWA Yy MEHILIOMY
CTYNEHiI 3aJeXWUTh BiI 4YactoTh 1 Jexutrb y Mexax 130-140 nb.
ChiBBIZHOILIEHHSI piBHSI 1HTEHCUBHOCTI Ta 4YaCTOTWM BM3HAYaA€ BIigUyTTS
TYYHOCTI 3BYKYy. EKcneprMMEHTaJlbHO BCTAHOBJICHO, IO JIIOAWHA OLIHIOE SIK
piBHI 3a TYYHICTIO 3BYKHW, IO MarTh Pi3HY 4YaCTOTYy Ta IHTECHCUBHICTb.
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Cnocrtepira€rbcsl HeHadye B3a€EMHA KOMIIEHCcAllisl iHTEHCUBHOCTI 4yactoT. Lls
3aKOHOMIPHICTb J00pe LIIOCTPYETHCS KPUBUMU PiBHOI TYYHOCTI.

AOcomoTHUiI audepeHUialbHUA MOpIr NOPIBHIOE NOpuOIM3HO 2-3 I'm.
BinHocHuii gudepeHUiiHMi Topir € Maitke ctajiuM 1 gopiBHioe 0,002. YV
pe€aJbHUX YMOBax JIIOJWHA CIPUMAMAE 3BYKOBI CHUTHAlM Ha TEBHOMY
aKkycTudHoMy ¢oHi. IIpy npboMy (oH MOXe MACKyBaTM KOPUCHMWM CHUTHAJ.
Edekr mackyBaHHSA Yy AiSITBHOCTI MA€ ABOSIKE 3HAYECHHS.

ITin yac po3poOKM i KOHCTPYIOBAHHI aKyCTUYHMX iHAWUKATOPIiB HEOOXiAHO
nepeadaynT 3axoau OOpOTHOM 3 UMM edeKTOM. Y NesaKMX BUIlagKaxX e(eKT
MAaCKyBaHHSI MOX€ OyTM BUKOPUCTAHUWM IJIs1 MOKpAalllaHHS aKyCTUYHUX YMOB.
Tak, BiZOMO, 110 € TEHAEHIS MAaCKyBaHHSI BUCOKOYAaCTOTHOIO TOHY TOHOM
HU3bKO1 YaCTOTU, SIKMI MEHII IIKiIJIUBUNA 1JIs1 JIIOAUHU.

Hlxipauii anamizaTop. lllkipa mogvuHM — nOyXe CKIAQOHWMA OpraH, IO
BUKOHY€E 0arato XWUTTEBO BaXXJIMBUX (PYHKLi. BoHa cKIamaeThcs i3 TPhOX
LIapiB: 30BHILIHBOTO — €ITiAEepMICy, BJIACHE WIKIpU-AEPMU Ta MIAIIKIPHOL
KJIITKOBUHMU.

[IIxipa 3amo6ira€ NpOHUKHEHHIO Y KPOB Pi3HUX XiMIYHUX PEYOBUH i TUM
caMyUM y 0araTbOX BUIIAJKaxX MOIEPEIXae OTPYEHHS OPraHi3My; 3aBISIKU
HasIBHOCTI pOroBOTO Iapy (emigepmicy) Ta KHMCJIOrO CepeldoBHILNA Ha
MOBEPXHi LIKipX BOHA € Oap’€poM Ha LIUISIXY MiKpOOiB.

Y neBHMX MexXax 1IKipa 3aXMILAE OpraHi3M Bil MEXaHIYHUX 1 TEIJIOBUX
BIMBIB. llIkipa — mnoraHuii NpPOBIAHMK Temjaa, TOMY BOHa 3amodirae
TEpEerpiBaHHIO OPraHi3aMy Ta MOro MepeoXOJIOIXKEHHIO, AoIoMarae 30epiratu
MOCTIMHY Temneparypy Tina. Ile mocdraerbcsl CKIAQOHOI  CHUCTEMOIO
TeIUIOPETYJISILIl, 110 3a0e3reuyye PpIBHICTb MK KUIbKICTIO TerJja, 1o
YTBOPIOETHCSI B OpTraHi3MI BHACIJOK XIMIYHMX TIPOLIECIB, 1 Temja, SKe
BTPAYa€EThCSI OpPraHi3aMOM. TepMoOperyisiisi, 110 KePYETbCS LIEHTPaAJIbHOIO
HEpPBOBOIO CHUCTEMOIO, 3abe3neuye XUTTE3HATHICTb Ta XUTTEMISIJIbHICTD
JIIOJVHU.

Ilxipa nguxae. OpraHizm orpumye yepe3 Hei 1/180 yacTUHY KUCHIO, SIKMIA
BiH mominHae, i Buaiisie 1/90 yacTUHY BYIJIEKUCIIOTH.

AKX TmokazaJim UYMCICHHI IOCJIIXEHHS, CyXa IUKipa JIIOAWMHUA YUHUTH
OiJbII BUCOKUI OIIp €JeKTPUYHOMY CTPyMY, MOPIBHIOIOYHU i3 OMOPOM HOTrO
BHYTPIILIHIX OpraHiB. 3ajieXXHO BiJ iHAMBiAyaJbHUX OCOOJMBOCTEU JIIOAUHU,
CJICKTPUYHUX MapaMeTpiB Ta YMOB IIPUKIIAAAHHS €JCKTPUUYHOIO KOHTAKTY
OIlip CyXOl ILIKIpU KOJMUBAETHCS Yy LIMPOKUX Mexax, mpubausHo Big 30 Tuc.
10 100 tuc. OM.

IlpakTuyHO omip IIKIpYM, a TOYHILIE POroBOro 1Iapy eImigepMu, €
TOJIOBHOIO CKJIAJOBOI YAaCTMHOIO E€JIEKTPUYHOIO OIIOPY OPraHi3Mmy JIOJAWHMU.
TakuM 4YMHOM, Cyxa HENOLIKOJXXEHA IKipa, 11O € HEHaye i30JI0HY0I0
00O0JIOHKOIO JIIOJIMHM, BUKOHYE y MEBHUX MeXax i (PYHKIIIIO 3aXUCTy 11 Bil
YPaXXeHHS €JIeKTPUYHUM CTPYMOM.

OpHak HeoOXimIHO MaTW Ha yBasi, L0 OMip ILIKIPHOTO MOKPHUBY JIOAWHU
3aJIeXKUTh Bim OaraTbox (pakTopiB cTaHy wIKipy (cyxa abo BoJiora,
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MOLIKOAXXE€HA UM Hi TOIO0); BEJIWYMHU TMOBEPXHi €JIEKTPUUYHOTIO KOHTAKTY Ta
MiCLSI WOro IIPUKJIAAaHHS;, POAy W TPUBAJIOCTI Al CTPyMYy; BEJIMYMHU
npukiageHol Hanpyru. Lleii omip 3MEHINYEThCS i3 30UIBIIEHHSIM IMOBEPXHI
KOHTAaKTy i3 CTPYMOBEIYYMMM YaCTHUHAMM, i3 30UIBLICHHSIM CWJIM CTPyMy U
TPUBAJIOCTI MOTO Aii.

J1s1  po3paxyHKY YMOB €JIEKTPOOE3MeKM 3BUYAHO IIPUMMAIOTh OMIp
monuHu, 1o gopiBHoe 1000 Om, a 6e3meyHOr0 HAINpyrow BBaXarTh 12 Ta
36 B mig cyxux mpumimieHb. OgHaK MPU CydacHUX IMMPOMMCIIOBMX HaImpyrax
eJleKTpu4yHoro crpymy (220 B i Bullle) OpUPOAHUIA 3aXUCT Yy BULJISIL OMOPY
LIKipY JIOAMHU HE MOXE 3a0€3MeUUTU €JIEKTPOOE3IEKMU.

[IIkipHa 4yTJIMBICTH SIK 3aCi0 3aXMCTy MAa€ OyK€ BEJIMKE 3HAUY€HHsSI, BOHA
3BUYAHO MOJUISETbCS HAa TpU BUAW. BIiAUYTTSA OOJI0; TeIla Ta XOJOIY;
JOTUKY W TUCKY (TaKTuJbHA UYyTJIUBICTh). BiJib 4acToO € €AMHUM CUTHAJIOM,
IO TIONEPEIKYE MPO 30BHILIHIO HEOE3IeKy ado HeOJaronojaydyus y CTaHi
SIKOTO-HEOYIb OPraHy JIIOJIWHU.

3BUYAHO BUITAAKOBE JOTOPKAHHS OO0 TOCTPUX, rapsuux ad0 XOJOIHUX
MPEAMETIB, 3HaTHUX 3pYyMHYBAaTU IIKIPHWM MOKPUB, CYOPOBOIKYETHCS
HEBUMYLIEHUM pe@IECKTOPHUM IIOPYXOM — «Bifg Hebe3neku». 3aBIsiKu
TAKOMY 3aXMCTy, 1O € 3alo0DKHOKI peakli€ld Ha IOApa3HEHHS 30BHI,
JmonyMHa y 0aratbOX BHUITAAKAX CBOEYACHO OLIIHIOE HEOE3IEKy OMiKYy,
MMOpaHEHH TOLLO, sIKa 1/ 3arpoxXye, i npuiiMa€e BiANMOBIAHI 3ax0nu Oe3MeKu.

Cnig MaTM Ha yBasi, IO 3aXMCHa POJb OOJII0 3BMYAMHO 3aKiHUYETHCS
IMicJs1 TOTO, K BiH BiAMiYeHMM cBigomicTio. ami, HampuKiag, 3a TSIXKKOL
MHOXWHHOI TpaBMHM OiIb TUIBKMA YCKJIAOHIOE OiSJIBHICTH OpTaHi3My IO
CaMOBIJHOBJICHHIO TIOLIKOJXEHHS, a y HEIKWX BUIIAAKAX € HEOE3IIEYHOIO Yy
BiZHOIIIEHHI TaK 3BaHOI'0 «0OJbOBOIO IIOKY». TOMY JOCHIIXKEHHS Ta LIUPOKE
BIIPOBAJXKEHHS B MPAKTUKY JIKYBAHHS TSOKKWX TPaBM — BiAMOBIAHMX
3HEOOJIIOBAJILHUX 3aC00IB — BaXJIMWBE 3aBOAaHHS B 00JIaCTi BiIHOBJIEHHS
Mpaue3aaTHOCTI MOTEePILINX.

boiboBa 4YyTiMBICTB. YX€ TOBOPMJIOCS MpO Te, IIO B Oydb-sIKOMY
aHaJi3aTopi BMHUKAIOTh OOJBOBI BiIUYTTS, SKILIO BEJIWYMHA ITOApPa3HUKA
MEpEeBUIIYE BEpXHI abcooTHUi nopir. Ha 1iii OCHOBI 3amepedyBajiocs
ICHYBaHHSI CIICLIIAJIbHUX pPELEnToOpiB O0JbOBOI YYTJIMBOCTI. IloTiM Oyiu
BUSIBJICHI BUIbHI HEPBOBI 3aKiHYEHHS Yy LIApi ILUIKIPU, 1O MICTUTb EINTEJIN,
JdKi 1 € creniali3oBaHUMM OOJIbOBUMHU pelenTopaMu. MiX TaKTWIbHUMM Ta
0OJILOBUMHU PELENTOPAMU ICHYIOTb MPOTUPIYYS Y PO3TALLYBAHHI.

BugsnsaioTecd BOHM y TOMy, 1O HaWMEHIIA IIUIbHICTD OOJbOBUX
peLenTopiB NpUNaga€ Ha Ti AUISTHKU LIKIpU, SKi HakbaraTuili TaKTUJILHUMU
peuenTtopamMu, Ta HaBmaku. [IpoTupiudyss oOyMOBJIEHE PI3HULEIO (QYHKIINA
pELENTOpPIB y XKUTTI OpraHiamy. bojibOBI BIZUYTTS BUKJIMKAIOTh OOOpPOHHI
pedaekcu, 3o0kpema, pedaekc YCYHEHHS Big mnOoapa3HuKa. TakTuibHa
YYTJIMUBICTh iHTUMHO MOB’SI3aHA i3 OPIEHTOBHUMM peduieKCaMu, 30KpeMa, 1ie
BUKJIMKAE pedJieKC HAOIMXEHHs A0 MOApa3HMKa.
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bionoriuHe 3HadyeHHS OOJIO Y TOMY, IO BiH, OyAydud CUTHAJIOM HeOe3-
MeKu, MoOiTi3ye opraHi3aM Ha OOpoTbOy 3a camozoepexeHHs. Ilig BrumMBom
0OJILOBOIrO CHUTHaAJly NepeOydoOBYETLCS pPOOOTA YCiX CHCTEM OpraHi3My i
MiABUIIYETHCS MOT0 peakKTUBHICTb.

IMopir 60160BOI YyTAMBOCTI WWIKipy XuBota 20 r/MM?, KiHYMKIB MaJIbLIiB
— 300 r/mm?% JlatentHmii mnepiox Omusbko 370 Mc. Kpuruuna yacrtora
3JIATTS JUCKPETHUX 001bOBMX MoApa3HuKiB 3 I'. B objacti 60110 OCHOBHUI
NCUxo(i3MYHMNA 3aKOH He ai€. TyT cnocTepiraeThbCsl Maike mpsiMa 3a1eXKHICTb MK
BIIUYTTSM Ta MOAPA3HEHHSIM Y Jiara3oHi 0 MOpora 4YyTaMBOCTI.

TemnepatypHa 9ymmBIiCTb. TemreparypHa YyTIMBICTb IpUTAaMaHHA
opraHizmMaMm, IO MalTb MOCTIMHY TeMmmeparypy Tija, sKa 3a0e3Me4yeThCs
TepMoperyisdauiero. Temneparypa IWIKIipA TPOXM HMXKYA TeMmmepaTrypu Tila i
pi3Ha Ha OKpeMuX AUTSHKax (Ha JioOi, Hampukian, 34-35 °C; Ha cTomax Hir
25-27 °C). CepenHsa TeMIiepaTypa BiJIbHUX Big o#Ary HiIISIHOK IIKipHU
nopiBHI0€ 30-32 °C.

Y 1uKipi J10AMHU BUSIBJIEHO ABa poau peuentopiB. OIHI pearyloTh TiJIbKU
Ha XOJOJ, iHII — TUIbKU Ha Temio. IIpocTopoBi moporu 3ajiexaTb Bill
(pakTOpiB CTUMYIIOBAaHHS: IPU KOHTAKTHIM [ii, HaOpWUKJad, BigdyTTs
BUHUKAE BX€ HA IUIOLLI MM?, NP MPOMEHEBI Ail — mounHarouu i3 700 mm2.
JlaTeHTHMIA TIepioa TeMIEpaTypHOTro BITUYTTS JOpiBHIOE Mpuban3Ho 250 mc.
AOCOJIOTHUIA TIOPIr TEMIIEpaTypHOlI O0JacTi YYTJIMBOCTI BU3HAYAETHCS 3a
MIHIMQJIbHOIO BIIUYTHOIO 3MIHOIO TeMIIEpaTypu OUISHOK IUKIpA BIAHOCHO
(iziosoriyHoro HyJsi, TOOTO BJAaCHOI TeMIlIEpaTypd JaHOI JUISTHKU LIKipH.
Jlnsg TermnoBUX pellenTopiB BoHA JopiBHIOE mpuoau3Ho 0,2 °C, 11 XOJ0THUX
0,4 °C. ITopir yymMBOCTi po3pi3HeHHs 0113bKOo 1 °C.

TakTuabHuii aHamizaTop. TakTUIbHUI aHAII3aTOP CIIPUAMAE BiAUyTTH, 11O
BMHMKAE MNpU Jil HA WIKIpHY MOBEPXHIO PI3HUX MEXAHIYHUX CTUMYJIIB
(moTOopKaHHSI, TUCK). AOCOJIOTHUM MOpPIr TaKTUIbHOI YYTJIMBOCTI BU3HAyYa-
€TbCS TI0 TOMY MIHIMaJIbHOMY THCKY IIp€IMeTa Ha IUKIpHY MOBEPXHIO, SIKUH
CTBOPIOE JIeIBE MOMITHE BIOUYTTS HOTUPKY. HaiOinbll BMCOKMI pPO3BUTOK
YYTJMBOCTI Ha AMCTAJbHUX YaCTUHAX Tula (HaWBIOAJAJICHIIIMX Big MeIiaHHOI1
TUIOLLHN).

IpuGan3HiI MOPOTU BiIUyTTH: — I KiHYMKIB MajbLiB PyKHU 3 I/MM?, Ha
TWIbHI CTOPOHI Majabld — 5 T/MM?, Ha TWIbHINA CTOpPOHi KucTi — 12 1/MM?,
Ha XUBOTI — 26 1/MM? i Ha mari — 250 r/mm2. Tlopir po3pi3HeHHS Y
cepeaHboMy nopiBHI0€ 0,07 BUXiZHOI BEIWYUHU TUCKY.

TakTWJIBHUM aHaJi3aTOpP BOJIOJIE BMCOKOIO 3HATHICTIO OO HPOCTOPOBOIL
Jokajizauii. YacoBuil moOpir TakTWIbHOI 4yTauBocTi MeHmmii 0,1 c.
XapaKTepHOI OCOOJMBICTIO TAKTUJIBHOTO aHali3aTopa € IIBUAKUIA PO3BUTOK
agarTauii, TOOTO BTpara BIOYYTTA OOTHUPKY abo Tucky. Yac apamramii
3aJICKUTh BI CUJIM TIOApPa3HMKa 1 JJIS PI3HUX OUISHOK TiJIa BUMIPIOETBHCS Y
Mexax Big 2 g0 20 c.

Hiox. 3amaxu crnpuiimMaroTbCsl JIIOAMHOIO 3a JOMNOMOIOI0 CHeliaJbHUX
peuenTopiB (KJITUH), 10 3HAXOASITHCS Y CIAM30Bili 000JIOHILII HOCOBUX paKoO-
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BUH. Y MOAUHU 01M3bKO 60 MiIBIOHIB HIOXOBMX KJIITMH, pO3TallIOBAHUX Yy
CJIM30BilA OOOJOHLI CEpPEeaHbOI YAaCTMHU HOCOBMX pPAaKOBMH Ha IIOBEPXHI
BCbOI'O y 5 KBaApaTHUX caHTUMeTpiB. OgHAK y 3B’SI3KY 3 TUM , IO HIOXOBIi
KJIITUHA BKPUTI AyXX€ BEJIMKOIO KiJbKICTIO BIMOK, IMJIOIIA 1X CTUKAHHS 13
pE€YOBMHAMMU, 110 MaXHYTh, CKJIAAa€ 53—/ KBaApaTHUX METPIB.

BimuyTTs 3amaxy BMHMKA€, KOJM YAaCTMHKM PEUYOBUMHU IOMNAJaloTh Ha
CJIM30BY OOOJIOHKY HIOXOBOI 00JacTi 1 30YIXYIOTb HIOXOBI KJITHHM.
BigpocTkm 1mMXx KJIITWH, 110 YTBOPIOIOTH HIOXOBUI HEpPB, IIE€PEeaarOThb
30yI>KEHHS Y LICHTPAJIbHY HEPBOBY CUCTEMY.

3axuUCT Bil NMPOHWKHEHHS B OPraHi3M MaxXydyuX PEYOBUH, HEOE3NMECYHUX
U1 XXKATTS Ta 300poB’sa (edip, ximopodopMm, HalIaTUPHUUA CIUPT Ta iH.),
3MIACHIOETBCS PEQICKTOPHUM YIOBIJIBHEHHSIM IUXaHHS Ta MOr0 KOPOTKO-
YaCHUMM 3YyIIMHEHHSM. XapakTepHO, 110 0arato 13 HELIKIJIMBUX IS
OpraHi3my 3amnaxiB pe@JeKTOpHOI 3yMUHKU IUXaHHSI HE BUKJIMUKAKOTh.

Hriox € myxxe TOHKMM BiguyTTsIM. 3a JaHUMU (Di3i0J0TriYHUX JOCHIIKEHb,
JIIOAMHA BiguyBa€ 3amax ASSIKMX PeYyoBUH (CipKOBOAEHb, MYCKYC Ta iH.), IO
3HAXOIITBLCS Y TOBITPI, HABITh TOAI, KOJIU XIMIYHMM Ta CIIEKTPaJIbHUI aHaJI3
IX HE BUSIBIISIE.

OcoOnMBOCTI  HIOXOBOIO  aHaji3aTopa, BKJIIOYAalO4M MOro BHCOKY
YYTJUBICTh OO JESIKMX IIaXyduMX pEYOBMH, IO 3HAXOISAThbCI B MOBITPI,
MOXYTb OYyTWM CHUTHAJOM, IO MOMNEpPEeIXKyeE IPO HEOE3NeKy HPOHMKHEHHS
pi3HMX pEYOBMH Yy BUPOOHWYI MNPUMIILLIECHHS, HaNpUKJIaA y 3B’4I3Ky i3
HEOUIKYBAaHMM  TIOPYIIEHHSIM  T€PMETUMYHOCTI  OOJagHAHHS,  PI3HUX
ra3oIpoBO/iB TOIIO. 3 IIi€EI0 METOIO ra3 6e3 3araxy, ajge TaKuid, 10 BOJOMIE
MOTEHIIIIHOI0O HeOe3MeKow OTPYEHHS abo BUOyXy, MHiggaroTb o00poOIi
pE€YOBMHAMMU, 110 MAIOTh OCOOJMBUIA 3amax. ¥ JaHOMY BUMAAKY CIPUNAHSTTS
3araxy CUTHaJi3ye TIpO HeOe3neKy W  HEOOXiTHICTh  3aCTOCYBaHHS
BIAIMOBIAHUX 3aX0/1iB Oe3IeKMU.

IIpakTuyHi 0COOJMBOCTI HIOXOBOI'O aHaji3aTopa BHUKOPUCTOBYIOTHCS,
HanpuKJIaa, IS TIONEPEIXEHHS MpOo HeOe3neKy OTPYEHHS W BUOyXy
MPUPOJTHOIO ra3y, 110 3aCTOCOBYETHLCS Y SIKOCTI MaJiMuBa Ha BUPOOHUILITBI Ta y
nmoOyTi. Y TIEpCIIEKTHMBI Taka oOOpoOKa MOXe 3aCTOCOBYBAaTHCS 1 s
HACUYEHHS IOBITPsST BUPOOHMYMX MPUMILIEHb ITaxOllaMu, HampuKJIad, JICy,
noJjiB Touwo. lle qomoMoxke CTBOPUTH Ha BUPOOHUIITBI «EMOLIIMHUI KJIiMaT»,
IO CIPUATUME BUCOKIA MPOAYKTUBHOCTI IIpaLli.

AOCOIOTHUIA MOPIr HIOXY B JIIOAMHU BUMIPIOETHCS YaCHMKaMM MiJlirpama
PEUYOBMHU Ha JIITp MOBITPs. Ajie nudepeHLiaIbHUIA MOPIr BUCOKUIA, Y CEPEIHBOMY
38 %. 3arayibHOBM3HAHOI KitacudiKallii HIOXOBMX BiIUyTTiB HUHI HE iCHYE.

Cmak. Y (izionorii Ta nCUXOJOrili pPO3MOBCIOIKEHA TEOpisl CMaky i3
YOTUPbOX KOMIIOHEHTIB, 3TriAHO $KOI iCHYE YOTUPU BUIMU €JIeMEHTApHUX
CMaKOBUX BIJUYTTIB. COJIOAKOIO, TipKOIro, KMCJIOrO Ta COJIOHOro. YcCi iHIII
CMAaKOBI BIIUYTTS SBJSIIOTH COOOK 1X KOMOiHalil. AOCOJIOTHI IOpPOTHU
CMAaKOBOTO aHaJji3aTopa, BUPAXEHI y BeJMYMHAX KOHLIEHTPALiil PO3YMHY,
npu6au3Ho y 10000 pasiB Bullli, HiXK HIOXOBOTO.
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CMakoBi Ta HIOXOBi BiIUYTTS BigoOpaXarOTb HE TiJIbKM BJIACTUBOCTI
pEYOBMH, a M CTaH caMoro opraHidmy. Po3pi3HIOBaJibHA 4YYTJIMBICTH CMa-
KOBOT'O aHaji3aTopa JOBOJi IpUOIN3Ha, y cepeIHboMYy BoHa ckiamae 20 %.

ITin BruiMBOM MpakTUYHOI AISNIBHOCTI Ta CHelUiaJlbHUX 3HAaHb YYTJIMBICTH
CMAaKOBOTO ¥ HIOXOBOTO aHali3aTopa MOXe OyTHM CyTTEBO PO3BUHYTA.

Biopamiiina uyyrimBicTs. BiOpallisi BMCOKOI IHTEHCHMBHOCTI 3a TPUBAJIOIO
BIUIMBY MPU3BOIUTH IO CEPUO3HMX 3MiH AISNIBHOCTI YCIX CUCTEM OPraHi3MYy i
3a TIEBHMX YMOB MOX€ BHUKIMKATU TSKKE 3aXBOPIOBAHHY. 3a HEBEJIMKOI
IHTEHCMBHOCTI ¥ TPMBAJIOCTI BIUIMBY BiOpalliss MoOXe OyTM KOPMCHA, 3MEHIIYE
BTOMJTIIOBAHICTb, ITIABUIIYE OOMIH PEYOBUH, 30LIbIIYE M SI30BY CUILY.

CriewiaibHi aHaizaTopM, LIO CHpUiiMalOTh Bibpawilo Hesimomi. IcHye
KUIbKA TiIIOTe3 MpO MNpUpoay BiOpauiiiHOl 4yTaMBOCTI. Jliarma3oH BIAUYYTTIB
BiOpauii Bucokuid Bim 1 om 10000 I'u. HaiiGinbin BMCOKa YYTJIMBICTH 10
qyactotu 200 — 250 TI'u. Ilpum i1 30UIbLIEHHI Ta 3MEHILEHHI BiOpaliiiHa
YYTJIUBICTh 3MeHIIYeThbCs. [Toporn BiOpaliiiHOI YyTJIMBOCTI Pi3HI AJISI PI3HUX
IUITHOK Tina. HaiOinplly 4YyTaMBICTH MalTh JOMCTAJIbHI JUISHKM TLIa
JIIOOUHU, TOOTO, Ti, 1IO OiIblle BCHOTO BiggaJieHi BiJ HOro MeldiaHHOI
IUIOIUMHU (HAaNpUKJIaA, KUCTI PyK).

OpraniyHa 4yTauBicTb. MO30K JIOAMHU OTPUMYE iH(POPMALilD HE TiIbKU
BiJl HABKOJIMIIHBOIO CE€pEIOBMILNA, a W BiI caMoro opradizmy. Yymiusi
HEPBOBIi arapaTv € y BCiX BHYTPILIHIX OpraHax. Y BHYTPILIHIX OpraHax i
BIUIMBOM 30BHIILIIHIX YMOB BMHMKAIOTb II€BHI BigUyTTs, $KI IOPOIXYIOTh
curHay. Ili curHagm € HEOOXIZHOK YMOBOK PETyjslil JiSJIbHOCTI
BHYTpIlIHIX opraHiB. [Toporn opraHiYHO1 YyTJIMBOCTI BUBYEHI HENOCTATHHO.

PosrngayBaHi Bulle aHamizaTopu (PYHKUIOHYIOTH Y CKJIQAHINM B3a€EMO/Il.
AnpoM ycboro MexaHi3My B3a€EMOJil aHaII3aTOPiB € pedICKTOPHUI LIISIX:
MOCTIMHI ¥ TUMYAcOBI HEPBOBI 3B’I3KM MiXK 1X MO3KOBMMHW KIHLSIMHU. Y
MPOLIECi PO3BUTKY JIOAMHM HAa OCHOBI B3a€EMOJil aHai3aTOpiB (POPMYIOTHCS
(byHKIIIOHAIbHI CUCTEMM, 11O € MEXaHI3MOM MEPLIENTUBHUX (CIIPUIMAIOYMX) il.

CTpyKkTypa LIMX CHUCTEM BH3HAYAETHCS YMOBAMM HiSIIBHOCTI Ta SKUTTS
JIIOOMHU. AKIIO JIoAMHA MOMNAaa€ y HEe3BUYHI IS HEI YMOBM, TO MOXJIMBE
BUHMKHEHHSI KOH(MIIKTY MiX (PYHKIIOHAJbHUMU CUCTEMaMU, 1O CKJIAJIMCS,
Ta HOBUMHU BuMoraMmu. 1106 3amo0irtu moaiOHUM MOpYylLIEHHSIM, HEOOXiTHO
nepedynyBaTt (PyHKLIOHaJAbHI CUCTEMU, IO CKJIaaucsd, abo chopMyiaroBaTu
HOBI 1LIJISIXOM BIAMOBIAHUX TpPeHyBaHb. Ll0 0oOCTaBMHY MOTPIOHO MaTW Ha
yBa3l MiJl 4aC CTBOPEHHS 0€3IEYHUX CUCTEM.

Y peanbHMX yMOBaxX BHPOOHMUTBA Ha KOXHMI aHajli3aTop JIOAWHU i€
OJHOYACHO KiJIbKa MOJPa3HMKIB, SKi SIK YK€ HaroJIOLIyBaJoCs, CIPABJISIOThH
BIUIMB Ha BCIO CHUCTEMY aHadizatopiB. OTxXe, IMOTPIOHO BpaxoBYBaTU HE
TUIbKM MOXJIMBOCTI aHajli3aTopa, a W Ti yMOBHM, y SKUX Oyae mpaulroBaTu
JroavHa. BimoMo, 10 CUJIBHHUI IIyM 3MIHIOE UYYTJIMBICTH 30py. UyT/IMBICTH
30pOBOIO amapary 3MEHIIYETbCS MpM Ail II€BHUX 3allaxiB, TeMIEpaTypH,
BiOpaliil.
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Busznauaroun  onTtuMasibHi  yMOBM  (PYHKIIOHYBAHHSI,  HEOOXigHO
BpPaxOBYBaTM BCIO CMUCTEMY MOJApPa3HUKIB, IIIOYMX HA BCl aHalIi3aTOpU
monvHu. HuHI g9 BUMoOra Ha mpakTHULl HE 3aBXIW MOXE OyTHM peaiizoBaHa
noBHicTIO. OpgHakK MOTPIOHO MIAKPECAUTU  BaXJIWBY  METOHOJIOTIYHY
COPSIMOBAHICTh LBOTO MMTAHHS, IO 3BOAUTHCSA OO0 BHUMOIM KOMILJIEKCHO
BpaxoByBaTu (paKTOPY HABKOJIUIIHBOIO CEPEAOBUILA.

Y T1abauni 1.3. HaBeneHO 3HAYE€HHSI MPOCTOI CEHCOMOTOPHOI peaxilil
JIIOOWHU 11 TAOOBUX MOAPA3HUKIB.

Taonxwmusa l.3. Yac OpocToi CEHCOMOTOPHOI peakilii JIIOAUHU
IJ1S1 TUTIOBUIX TTOJPa3HUKIB

AHanizaTop ITonpaszHeHHs Hac peakuil
(cepemHe 3HAYEHHS, C)
TaxkTuiabHUM JloTopKaHHS 0,09 - 0,22
KunHectetnuHuii ITopyx pykn 0,12 - 0,16
CayxoBuii 3BYK 0,12 - 0,18
3opoBuii CBiTJ1I0 0,15 -0,22
HroxoBuit 3amax 0,31 - 0,39
TemneparypHuii Temo Ta xonoxn 0.28 - 1,6
CooHe 0,31
CMAKOBI Cononke 0,45
Kucine 0,54
I'ipke 1,08
BecTuoOynsgpuamit OGepTaHHs 0,4 -0,6
bonvoBuit Ykon 0,13 - 0,89

1.10.3. CymicHiCTb eJieMEHTIB CHCTEMH <«JIIOIMHA-XKUTTEBE CepeOBUIIE»

I[I1o6 cuctema «IoauHa-cepenoBuile» (PYHKIIOHYBajla €(PEeKTUBHO i HeE
MNPUHOCHUJIA LIKOAM 3J0POB’I0 JIOAWHM, HEOOXiTHO 3a0€3MeUYUTU CYMICHICThb
XapaKTEepUCTUK CepPeAOBUILA Ta JIOAUHMU.

Anmponomempuuna CyYMICHICTb TIIPOIOHYE BpaxXyBaHHSI pPO3MipiB Tila
JIIOAMHU, MOXJIMBOCTI OIVISIAY 30BHIIIHBOIO MPOCTOPY, IOJOXKEHHST (I1O3MU)
omeparopa y mnpoueci pod6otu. Ilig 4yac BupillleHHS LIbOTO 3aBAaHHS
BM3HAYalOTh IPOCTIp pPoOOYOro MicCls, 30HU OOCSKHOCTI JJIS1 KIiHIIBOK
orneparopa, BiICTaHb Bif oriepaTropa OO0 MOyabTy Ipuiaany Ttouo. CKIagHICTh
3a0€3MeUyeHHs] 1LI€l CYMICHOCTI MOJISITA€E B TOMY, 1O aHTPONOMETPUYHI
MOKA3HUKU y Joaei pidHi. CUOiHHS, 1O 3aA0BOJbHSE JIOAWHY CEPEAHBOTO
3pOCTY, MOXE BUSBUTUCS IYyX€ HE3PYUYHUM Ui JIOAMHU HU3BKOIO Ta JIyXKe
BHCOKOTO 3pOCTY.

62



3 MeTow Oe3neku JisUIbHOCTI poO3Mipu Tija JIOAWHUA HEOOXigZHO
BpaxOBYBaTU, HANIPUKJIA[, Y HACTYITHUX BUIIAAKAX:

¢ 11 Yac BU3HAYECHHS OIITMMAJbHOI BMCOTM BII pPiBHA MiAJOTU a0o0
poboYol IUIOIAAKM 30H HAMISAy 3a poOOTOX0 MAllMHU, BKIIIOYAIOYM 30HY
00pOOKM, OpraHU HACTPOIOBAHHS, NMPUIAAM KOHTPOIIO Ta CUTHAaJIi3allil;

¢ I1i1 Yyac pO3MILIEHHSI MO BMCOTI Ta (PpOHTAJBHIN IUIOLIMHI OpraHiB
PYYHOI'O KE€pYBaHHS MAILIMHOIO Ta OCOOJMBO aBapiiHUX OPraHiB «CTOI»;

¢ 1111 yac BMOOpy (popMu Ta po3MipiB OpTraHiB KepyBaHHSI.

Jiss  Oidbll MOpPaBUIBHOTO BMKOPUCTAHHS AHTPONOMETPUYHMX JTAHUX
JIIOOMHU Mif 4ac MPOEKTyBaHHS MallMH 3aCTOCOBYIOTh METOJI comarorpadii
Ta METOJ MOJICJTIOBAHHS.

Comatorpagis — 1e poOoumii MeTod, 10 MOJSIra€ y KOHCTPYIOBaHHi
CXEMaTUYHMX 300pakeHb JIOACBKOrO Tijla B PI3HUX TMOJOXEHHIX Y
B3a€EMO3B’SI3KY 3 TUMU OIlepaLlisiMU, SIKi JIIOAMHA MTOBUHHA BUKOHYBATH.

MogaemoBaHHA — 1€ METOJ, B OCHOBI $IKOTO JEXWUTb BUKOPHUCTAHHS
00’eMHMX 200 TJIOCKMX MOJeIei T0AChKOol irypu.

JIOKJIagHO TIMTAHHS aHTPOMNOMETpPIl PO3MISAAIOTHECSI B €PrOHOMILIl, IO
BMBYA€E 3aKOHU ONTHUMIi3allil poOOYNX YMOB.

ITin Oiodi3MyHOI® CYMICHICTIO PpO3YMilOTb CTBOPEHHSI YMOB, SIKi
3a0e3MeuyloTh MPUUHSATHY IIpale3gaTHICTh Ta HOpMaJbHUI (i3ionoriyHui
cTaH JoauHu. lle 3aBmaHHs 30ira€TbCsl 3 BUMOTaMU OC3MEKU.

Oco0nBe 3HAY€HHS MAa€ TEPMOPETYJIOBAHHS OPTaHI3My JIOAWHU, SKe
3aJIEKUTh Bill MapaMeTpiB MiKpokJiMaTty. TeruioBuidi OOMiIH 3OIMCHIOETBHCS
3aBASIKM TEIUIOMPOBIAHOCTI, KOHBEKIIil, TEIUIOBOMY BHUIIAPOBYBAHHIO i
TEeIJIOBOMY BUIIPOMiHIOBaHHIO. Y Tabmuugx 1.4, 1.5. npuBeneHi maHi, gki
HEOOXiAHO BpaxOBYBATH ITiJ 4ac MPOEKTYBAaHHS YMOB HiSIZIbHOCTI.

biodi3znuyHa cyMmiCHICTb BpaxOBy€ BMMOIM OpraHi3My 0 BiOpaliiiHuUX Ta
aKyCTUYHMX XapaKTEpUCTUK CEPEIOBUILA, OCBITJICHOCTI Ta iHIIMX (PI3MYHUX
rapameTpiB.

Taonwuusga l.4. Cumnromu, 110 PEECTPYIOThCS MPU Pi3Hil
TeMIeparypi Tiia

PexranbpHa
0 Cumnrom
teMrieparypa, @ C
42 — 44 CMmepTb
41 — 42 TenmoBuii yamap, Kojarc y pe3yabTaTi IBHUIKOIO
MiABUILIEHHS TeMIIEpaTypu
39 — 40 CunbHe BUALIEHHS MOTY, 3MEHILEHHS KUIbKOCTI
KpOBi, ITOPYLIEHHS KPOBOOOITY
37 Hopma
35 3aTpuMKa LiepeOpaIbHUX MTPOLECIB, TPEMTIHHS
34 PetporpamHa amHesis
32 Peakuisi e 30epiraetrbcsi, aje BCi MPOLIECHM CUJIBHO
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YVIIOBLJIBHEHI
30 Brpara cBimoMocTi
27 — 25 YracanHsg M’430B01 pedJIeKCil Ta CBITJI0BOI pedJieKcil
3iHULIb, 3yITiHKA pOOOTU Cepalsi, CMEPTh

Taonawuus4al.5 OntuManbHi BiZuyTTs 3aJI€3KHO BiJ BOJOTOCTI MOBITPSI

BinHocHa
Temnepartypa, :
0C BOJIOTiCTh Cran
noBitTpsa, %
21 40 Haii6inbn npueMHUIA cTaH
75 BincyTHiCTh HEMpUEMHUX MTOYYTTIB
85 JloOGpuii CrioKiliHMI CTaH
91 Broma, nmpurHiyeHuii craH
24 20 BincyTHICTh HENPUEMHUX BIIUYTTIB
65 HenpuemHi BiguyTTs
80 [Torpeba y cnokoi
100 HeMOoXXJIMBICTh BUKOHAHHSI BaXKKOI poOOTH
30 25 HenpuemHe BinuyTTsl BiICYTHE
50 HopmanbHa npalie3aaTHiCThb
65 HeMoXXJIMBICTh BUKOHAHHSI BaXKKOI poOOTH
81 [TigBuileHHS TeMOepaTypu Tijia
90 HebGe3neka mist 3mopoB’st

EnepreTvyna CyMiCHIiCThb mepeadada€e y3TOIKEHHSI OpPraHiB KepyBaHHS
MAIMHOI 3 ONTUMAJbHUMM MOXJIMBOCTSIMM JIIOAMHU Yy BIOHOILIEHHI 10
NPUKIAJeHUX 3YCWJb, MOTYXXHOCTI, 10 BUTPAYa€TbCS, IIBUAKOCTI W
TOYHOCTI PYyXiB.

CuioBi Ta €HEpPreTU4YHi MapaMeTpyu JIOJIWHU MalTh NeBHI Mexi. s
MPUBEACHHS B Jil0 CEHCOMOTOPHUX IPUCTPOIB (BaxKesiB, KHOIMOK, IepeMM-
KayiB TOLL0) MOXYTb 3HAZOOMTHUCS JyKe BeIUKi a0o Aayxe Maji 3ycwuis. 1 te
W 1HILIE TOraHo.

Y nmepuromMy BUIIAAKy JOAWHA Oyae BTOMIIIOBATHUCS, IO MOXE IPU3BECTU
0 HeOaxkaHMX HACHIAKIB Y KEPOBaHIi CUCTEMI.

Y npyromy BuUMNagKy MOXJ/IWBE 3MEHIIEHHSI TOYHOCTI pOOOTH CUCTEMH,
TOMY, 11O JIOAMHA HE BiIUy€E OIMOpPY BaxXKEJIiB.

Cuna CKOpOYEHHSI M’SI3iB JIIOAMHM KOJUBAETHCS Y IIMPOKMX MeXKax.
Hanpukinan, HomiHaipbHa cwia kKucti 'y 450-650H mipu  BiagmosBimHOMY
TpeHyBaHHI Moxe O0yTu goBeaeHa n10 900H.

Cuna ctuckanHsa y cepeaHbomy nopiBHioe 500 H mig mpasoi ta 450 mis
JIiBOI pyKM, MOXe 30UIbIIyBaTHMCS y IBa pasu i Oimpmie. Y Tabauii 1.6.
MIPUBEICHI 3HAYCHHS ONTUMAJIbHUX 3yCWJIb HA OPTaHU KEPyBaHHS.
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Indopmamiiitna cyMicHICTb Mae o0coOJMBE 3HAYEHHS Y 3a0€3Me4YeHHI
Oe3IeKu.

Y ckmagHuUX cucTeMax JIJuMHa 3BUYAMHO O€3IMocCepeaHbO HE Kepye
(¢ismuHnMu npouecamu. Yacto BoHa BigdajieHa Bim MiclLsl 1X BUKOHAHHS Ha
3HayHi BigcTaHi. O0’€KTU KepyBaHHS MOXYTb OyTM HEBUIMMIi, HEBIAUYTHI Ha
JOTHUK, HEUYTHI.

Taonuunsal.6. 3HaueHHS ONTUMAJIBHX 3YCiJIb HA OpraHu

KepyBaHHS
HaBanrtaxxeHHa
Bunu HaBaHTaXXeHHS JTOIYCTUME | HEeCHpHU-
OITUMAJILHE .
Ta OpraHu KepyBaHHS (rerke) (cepenHbO1 ATJINBE

TSIKKOCTi) | (Baxke)

IToTyXHICTh 30BHILIHBO1
MEXaHi4Hol pobotu, BT
YOJIOBiKM/ XiHKU no 20/n0 12 | mo 45/mo 27 45/27
MakcumanbHa Bara, 110
nmigHIMaeTbCs BpydyHy, H
YOJIOBiKM/ XIiHKHI 1o 50/mo 30 | mo 150/mo 90| 150/90
CepenHe 3HaUYEHHS
MPUKJIAAEHUX 3YCUJIb MPU
yacToMy iX 3aCTOCYBaHHI, 1o 20 1o 60 60
H (9onoBikn)
[lepemimeHHs (rmepexoan)
3a 3MiHY 1o 4 1o 10 10

JlronyHa ©OayuTh TIOKA3aHHS TIPWIadiB, €KpaHiB, MHEMOCXEM, YY€
CUTHAJIM, IO CBIOYaThb IPO XiJ MOpouecy. YcCi 1ii MNPUCTpOl Ha3UBAIOTh
3acobamu @idobpancenns ingopmayii (3BI). 3a HeoOXximHicTIO mNpauroYMii
KOPUCTYEThCS BaXeIIMHU, pydyKaMHu, KHOIKAMW, BUMHKAadyaMM Ta IHIIUMU
OpraHaMmM KepyBaHHS, Y CYKYIHOCTI YTBOPIOIOYMMHM CEHCOMOTOpPHE IIOJIE.
3BI Ta ceHCOMOTOpHI MPUCTPOI — TaK 3BaHA MOIEJIb MALIUHUA (KOMIUIEKCY).
Yepes Hel ToanHa 1 301MCHIOE KePYBAaHHS CAMUMM CKJIAAHUMU CUCTEMAaMMU.

I[Ilo6 3abe3neyutn iHGOpMaLiliHY CYMICHICTb, HEOOXiZIHO 3HaTH
XapakKTepUCTUKM OPraHiB BIAYYTTIB JIIOAVHU.

[IcuxonoriyHa CyMICHICTh MOB’S13aHa i3 BpaXyBaHHSIM IICUXOJIOTIYHUX
ocobnmBocTei moauHu. HuHi BXe copmyBaiacs 0co0aMBa raay3b 3HaHb,
110 HAa3WUBA€ETbCS ncuxonoeicto OidavHocmi. lle oauH 3 po3niniB Oe3nexku
KUTTENISIIBHOCTI.

I[IpoGaemMu aBapifiHOCTI ¥ TpaBMaTu3My Ha CYy4aCHUX BUPOOHMILTBAX
HEMOXJIMBO BUPILIWATUA TUIbKUA 1HXEHEPHUMM MeTomaMu. JlOCBiA CBIOUMTD,
III0O B OCHOBI aBapiHOCTI ¥ TpaBMaTU3My JieXaTb HE I1HXEHEpHiI Ta
KOHCTPYKTOPCBKI AedeKTh, a opraHizauiiiHi Ta TNCHUXOJIOTIYHI NPUYMHMU:
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HU3bKMI piBeHb MNpo@eciiiHOl MiArOTOBKM 3 MUTaHb Oe3MeKu, HeIOCTaTHE
BMXOBaHHS, cJjJabKa HacTaHOBaA CIIeLiajlicTa Ha JOOTPUMMAaHHS O€3MeKu,
JOIYLIEHHSI OO0 HeOe3MeYyHWX BHUIIB PoOOIT OCI0 3 IMiABUILIEHUM PU3UKOM
TpaBMaTu3aliii, NepeOyBaHHS JIIOJE Yy CTaHi BTOMHU Ta IHIIMX IICUXIYHMX
CTaHaX, SIKi 3MEHIIYIOTh HaOiiHICTh(0E3MEeUYHICTh) MiSJIBHOCTI CIelialicTa.

IIcuxonorisg O6e3mekn po3rasggae IMCUXOJOTIYHI IPOLECHU, NCUXOJIOTIUHI
BJIACTUBOCTI Ta OCOOJMBO JAETaJbHO aHali3ye pi3HIi (POPMU TICUXIYHUX
CTaHiB, IO CIOCTEPIralOThCs y MPOLEC] TPYAOBOI IiSIJIbHOCTI.

OCOOIMBOCTSIMM MCUXIKM OOYMOBJIEHI Taki SIBUILA, 1O 3yCTPIYAIOTHCS Y
IesIKUX JIOAEN, SK CcTpax 3aMKHyTUX (kjaycTpodoOist) abo BIiIKPUTHUX
npocTopiB (arpodoobist).

EdekTuBHICTS OistAbHOCTI (Mpale3naTHOCTI) JIOAMHM TPYHTYETHCS Ha
piBHI MCUXiYHOro HampyxkeHHs1 (cTtpecy). Ille Ha moyaTrky HaIIOTO CTOPivYs
P. lepkc Ta JIx. JlOACOH BKasaiud Ha 3aJIEXHICTb MPOLYKTUBHOCTI
(TIpaue3naTHOCTI) Al JIIOAMHM BIJO CTYIIEHsSI eMOoliliHol aktuBauii. Ilcuxiune
HanpyXeHHs CIIPaBJIsIE MO3UTUBHUM BIUIMB Ha Pe3yJbTaTU IIpalli A0 MEBHOI
Mexi. IlepeBullleHHS KPUTUYHOIO piBHS akTWBaLil BeAe J0 3HWXXEHHS
pe3yJIbTaTIiB Mmpalli aXx J0 IMOBHOI BTpaTu mpaie3gaTHocTi. HagMmipHi ¢dopmu
MICUXIYHOTO HAIIPYXEHHS IO3HAYalOThCd K Io3aMexHi. HopwmanbHe
HaBaHTAXXCHHS (€MOLIHA CTUMYJISILiSI) JIOAMHA HE MOBMHHA MEPEBUILYBaTU
40-60 % Big MakcMMaJIbHOTO HaBaHTaXXeHHS, TOOTO HaBaHTaXKEHHS IO MEXIi,
3a SKOK HACTA€ 3HWXKEHHS MpaLe3aaTHOCTI.

Cepen 0COOIMBUX TICUXOJIOTIYHUX CTaHiB, 110 MaloTh 3HayeHHS JJIs
TCUXIYHOI HAMIMHOCTI MpaLOI0YOT0, HEOOXITHO BUIIUTU MNAPOKCHU3MAJIbHI
po3JIagy CBIIOMOCTI TICMXOI€HHI 3MiHM HACTpOlO, CTaHy, MNOB’sd3aHi i3
MPUIAOMOM TICUXiYHO AKTUBHMX 3aCO00iB (CTUMYJSTOPIB, TPaHKBLII3aTOPIB,
aJIKorojbHUX HamoiB). IIpakTWuyHuii HOCBiA CBiIYWUTH, IO MPUUOM JIETKUX
CTUMYJISITOPIB (4ail, Kode) MOXe CIPUATUA NIABUIICHHIO Mpale3daTHOCTI Ha
KOpOTKMUI Tiepioa. OmHaK NpUMOM aKTUBHUX CTUMYJISATOPIB (IIE€PBITHH,
(peHaMiH) 3maTHMI BUKJIMKATU HEraTUBHUUN e(pEKT — TIOTipLIYETHCS
CAMOIIOYYTTS, 3MEHIIYETbCS PYXOMICThb Ta IIBUIKICTb peakiiif. [3 mo3uwiit
Oe3nmeku mpali  OoCOOJMBE 3HAYEHHSI MAa€ IIOCTaJIKOrojibHa  acCTEHIs
(moxmiyst). Po3BuBarouuch y OHI MICAS BXMBAHHS aJIKOrOJIO, BOHA HE
TUIBKM 3MEHIIYE MNpale3aaTHICTb JIOAWHU, aje ¥ Bele OO0 raJbMyBaHHS Ta
3HUKEHHSI MOYYTTS 00epeKHOCTI. KpiM TOro 3MeHINYETHCS OMIp OpraHi3my
Jil pi3HUX XIMIYHUX PEUYOBMH Ta €JICKTPUYHOTO CTPYyMy, 1O ITIABUIIYE
HeOe3IeKy OTPYEHHS a00 ypaxKeHHSI MOro €JIEKTPUUYHUM CTPYMOM.

ComiaspbHa CyMICHICTb BHM3HAuY€Ha THUM, 10 JIOAMHA — ICTOTa
OiocouianbHa. Bupillyioum NOMTAHHS COLIAJIBHOI CYMICHOCTI, BpPaxOBYIOTb
BiAHOILUEHHS JIOAWHU OO0 KOHKPETHOI COLIaJbHOI TPYNU Ta COLIAJIbHOI IPYyIU
JI0 KOHKPETHOI JIIOJIVHMU.

CoujanbHa CYMICHICTb OpraHiyHO TIIOB’s3aHa i3 IICUXOJOTIYHMMMU
OCOOJIMBOCTSIMU  JIIOAWMHU. TOMy 4YacTO TOBOPIATb IIPO  COLIAJIbHO-
MICUXOJIOTIYHY CYMICHICTb, $IKa OCOOJMBO SICKpaBO BUSIBISIETbCS VY
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eKCTpeMaJIbHUX CUTYyalisIX y 130JbOBAaHUX TIpymnax. AJie 3HaHHS LUX
COLIIAJIbHO-TICUXOJIOTIYHUX OCOOJMBOCTEM OAa€ 3MOTy Kpalle 3pO3yMITHU
aHaJIOrYHi (P€HOMEHHU, 10 MOXYTb BUHUKHYTU y 3BHUYAWHUX CHUTyaLisIX Yy
BUPOOHMYMX KOJEKTUBaxX, y cdepi oOcayroByBaHHsl Tomio. Akamemik [.I1.
[TaBnoB ckazaB: «3BUUYAliHO, CaMi CWJIbHI po3ApaTyBaHHS — L€ Ti, 11O UAYThb
Big aroaeii. Bce Hallle >KUTTS CKIaga€eThCs i3 BaXKKMX CTOCYHKIB 3 1HIIMMM, 1
11e 0COOJIMBO OOJIICHO BIOUYBAETHCSI».

TexHiYHO-eCTeTHYHA CYMICHICTh IIOJISITa€E 'y 3a0€3MeYEHHI 3aJ0BOJICHHS
JIIONVHY BiA CHIJIKYBAaHHS 3 TEXHIKOI, B mpoueci npaui. BcimM 3Haiiome
MO3UTUBHE BiAYYTTS MiA 4Yac KOPUCTYBAHHS TapHO BUKOHAHUM MpUIaIOM
abo TipucTpoeM. JIag pilleHHS YUCIEHHUX 1 JyK€ BaXXKJIMBUX TEXHIYHO-
€CTeTUYHUX 3aBIaHb €pProHOMiKa 3ajlydya€ XyIOXHUKiB-KOHCTPYKTOPIB,
IN3aHEPIB.

¢ 4000
IInTanns A9 CAaMOKOHTPOJIIO

1. OCHOBHI eTarny po3BUTKY ITpo0OJieMU 3abe3reueHHs 0e3IeKM XKUT-
TEMISIIBHOCTI JIOAUHMU.

2. Merta Ta OCHOBHI 3aBIaHHS Kypcy “be3neka XUTTEAiSITbHOCTI” .

3. 3B’430K Kypcy “besneka XMTTEAISNIBHOCTI” 3 HABYAJIbHUMMU OUC-
LUTUIIHAMM Ta MTPAKTUKOIO XUTTEBOTO JOCBIAy.

4. OCHOBHI IOHATTSI, BU3BHAUYE€HHS 1 TEPMIHU O€3IEKU XUTTEMISIIbHOCTI.
5. Kiacudikaris mxepesr HeOe3reKH, HeOe3MeYHMX 1 IIKIIMBUX (paKTOPiB.
6. Cucrema “moanHa — XUTTEBE cepeloBUIIe” Ta ii KOMIIOHEHTH.

7. CHUCTEeMHO-CTPYKTYPHUMI MiIXiJ i CUCTEMHUI aHali3-MeTOd0JI0TiyHa
OCHOBA O€3MEKU KUTTEAISIIBHOCTI.

8. 3arajbHa OL[iIHKA Ta XapaKTEepUCTHUKa HeOe3IIeK.

9. OuiHkKa puU3UKy HeOe3IeKu.

10. Konuenuiss mpuiAHATOro (I0MYyCTUMOTO) PU3HKY.

11. YnpapiaiHHSI pU3UKOM.

11. AxicHuiA aHaJi3 HEOE3MEK.

13. Ponb GiopuTMIB TIOAWMHU Y 3a0€3IME€UYEHHI 11 XKUTTEMISITIBHOCTI.

14. AnHamnizaTopu JIOAVHU.

15. Opranizaiiss po60o4oro Micug.

16. 3opoBuii aHaizaTop.

17. CnyxoBuii aHaIi3aTop.

18. HIxipHuii aHaIi3aTOP.

19. TemnepaTypHa 4yTJIUBICT.

20. TakTuabHUI aHami3aTop.

21. Ocob6aMBOCTI HIOXOBOI'O aHajli3aTopa.

22. CMakKoBi Ta HIOXOBi BiZuyTTS.

23. BiGpauiiiHa 4yTJIMBICTb.
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24. OpraHiyHa YyTJMBICTb.
25. CeHCcOMOTOpHA peakllisl JIOAUHU.
26. EHepreTuHa CyMiCHICTb OpraHiB KepyBaHHS MallIMHOIO.

3aBaaHHA JJi9 CAMOCTIHHOIO ONMPALIOBAHHSA
1. BuBuutu Kiacugikaiiro HeOe3neyHux Ta KiumBux ¢gakrtopiB 3a OCT
12.0.003-74.
2. OmpamtoBaty TeMy «fKIiCHMI aHaJi3 HEOE3IEK».

ITuTaHHs 19 00roBopeHHsA HA CeMiHAPChKOMY 3aHATTI

I. CrpykTypa HayK Ipo Oe3MeKy.
2. besneka XUTTEQISNIBHOCTI K HayKa 1 HaBYaJbHA AUCLMILIIHA.
3. T'eHeayoriyHe nAepeBO Hayk, 10 3aliMalOThCS MUTAHHSIMU Oe3MeKU
KUTTENISITBHOCTI.
4. XapakTepuCTHKa Ta aHAJIi3 OCHOBHHUX MOHSITH B Oe3melli
KUATTEMISTIBHOCTI.

5. Y 4yoMy moJsira€ CyTHiCTb O€3MeKHU XUTTEAISIIbHOCTI?

6. JIXxepeiyia HeOe3IeKu Ta iX Kiacudikarid.

7. Hebe3neuHi, WIKIIJIMBI Ta Bpaxawydi (aKTOPU.

8. Hebe3neuHi 30HMU.

9. CucremMHMIi aHAJIi3 Ta MOTO 3aCTOCYBAHHS y Oe3Melli KUTTEAiSIIIbHOCTI.
10. Cucrema «ioaMHa — XUTTEBE CEPeIOBUILE» Ta 1i KOMIIOHEHTHU.

11. TronnHa SIK KOMIIOHEHT CUCTEMU «IIOJMHA - XXUTTEBE CEPEIOBUILIC».
12. PiBHI cuUcTeMU «IIOAMHA — XXUTTEBE CEPEHOBUILICH.

13. 3aranbHa XxapaKTEepUCTHKA OKPEMUX €JIEMEHTIB KUTTEBOTO CEPEAOBUIIIA
JIIOOWHU: TIPUPOAHOr0, TEXHOTEHHOTO Ta COLIaJIbHOTO.
14. Pu3ukoBuii GajaHC Ta OLIiHKA PU3HUKY.
15. Cepiio3HiCTh HeOE3IIEK.
16. iMoBipHicTb HeGe3Mex.
17. MaTtpuus OLIHKU PU3HKKY.
18. KoHuenuist IpuiiHATHOIO (AOMYCTUMOTO) PU3UKY.
19. YnpaBaiHHSI pU3HMKOM.
20. SAxicHuii aHai3 HeOe3MneK, Moro pi3HOBUIN.
21. IlonepenHiii aHani3 HeOE3MeEK.
22. AHaJi3 nepeBa HeOe3IeK.
Temu nns pedpepariB, AoNOBifei i Ta KOHTPOJBHUX POOIT
1. besneka moaMHUM — HEBiJ'€éMHa CKJIagoBa XapaKTePUCTUKU
CTPATETIYHOTO HAIPSMY PO3BUTKY JIIOJICTBA.
2. OOH Ta xoHueMLisg CTajJoro JIACLKOTO PO3BUTKY.
3. €BpormeiicbKa ImporpamMa HaBYaHHS y cdepi HayK 3 pU3HKIB.
4. besneka XUTTEIISUIBHOCTI 1 CTOpiAHEHI HayKW Ta HaBYaJIbHi
JUCLIAILIIHUA.
5. 2Kwuttg gk Buia popma iCHyBaHHSI MaTepii.
6. JlisIbHICTD - criendivHoO JroAchkKa popMa aKTUBHOCTI, HEOOXimHa
YMOBAa ICHYBaHHS JIIOJCHKOIO CYCITLJIbCTBA.
7. Kiacudikaniss HeOGe3neK — mneplunii KpokK a0 3abe3rneuyeHHs 0e3IeKu.
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8. Hebe3neku ouyeBUIHI i MPUXOBaHI.

9. CucCTeMHO-CTPYKTYpHHMI MiaxiJ i 6e3mneKa KUTTEIiSIbHOCTI.

10. IIpuknagyu HaAMOLIBIIMX TEXHOTEHHUX KaTtacTpod y cBiTi (bxomnai,
CeBe3o, YHopHoOub, ATpoHid Ta iH.) IK OPUKIAAU MOPYLIEHHS BUMOT
0€e3MeKn CUCTEM.

11. Cuctema «10oguHa — XUTTEBE CEPEAOBUILEC» Ta 11 KOMIIOHEHTH.

12. EMepIKeHTHICTh Y CUCTEMAaX «JIIOJUHA — JXXMUTTEBE CEPEHOBUILICH.

13. lepapxist cucTeM «IOAMHA — >XUTTEBE CEPENOBUILE» Bill PiBHS CUCTEMU
3 OJIHIEI0 0CO0O0I0 10 3araJIbHOJIOACHKOI CUCTEMMU.

14. JIronyHa SIK KOMIIOHEHT CUCTEMU «IIOAMHA — XUTTEBE CEPEIOBUILIEC» i
SIK €JIEMEHT XKMTTEBOIO CepeaOBUILIA.

15. Ha nipukiani peaqbHUX MOMiM Ta CUTYaLid, B3ITUX 3 XUTTI a00
HaBeICHMUX B 3aco0ax MacoBol iH(popMallil, BABHAYUTU CEPHO3HICTh Ta
MIMOBIPHICTb HEOE3IEKMU.

16. OCHOBHI IPUHLIMNHN YIIPABIiHHS PU3MKOM.

17. Ha nnpukiani peadbHUX MOMiMA Ta CUTYyaliid TTOKAa3aTH, SIK 3aCTOCOBYIOThCS
Ha NpaKTUlli OCHOBHI NPUHLMWIIM YIPABIIHHS PU3UKOM.

18. MeTtoau, 1110 BUKOPUCTOBYIOTHCS ISl BUKOHAHHS SIKICHOTO aHali3y
HeOe3IeK.

19. Ha nmpukmani peaJbHUX MOAIN Ta CUTyallilli BUKOHATU MONEPEAHI aHaJIi3
HeOe3IeK Ta NoOyayBaTu AePEBO ITOMUJIOK.

Puc. 1.5. Kono HeGe3mnek, 1110 OTOYYIOTh JIOAUHY

LA 2R AR B 4
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Po3ara2

JIOAWNHA 4K EJIEMEHT CUCTEMUAU
«JIIOANUHA-XKUTTEBE CEPEJOBUIIIA

2.1. OcHOBHI CKJIaJI0Bi HABKOJIMIIHBOTO cepenoBuiia Ta Oiocgepa

2.1.1. 3araabHi BizomMocTi

J1J11 BUBYEHHSI HABKOJIMIIIHBOTO CEpenoBHIlA (CEepeaoBUILIA MEIIIKAHHS Ta
BMPOOHUYO] JiSUIBHOCTI JIOAWHW) JOUIBHO BUIIIWTU HACTYMHI 11 OCHOBHI
CKJIAIOBi: TIOBITpSIHE CEpPENOBHUILE;, BOASHE cepenoBulle (rimpocdepy);
TBApMHHUI CBIT (JIlOOMHA, JOMAaIlHI Ta OWKI TBApMHU a TaKOX puoM i
MTaxy); POCJIMHHUI CBIT (KYJbTYPHI Ta AUKI POCIMHM, a TaKOX Ti POCJIUHH,
III0 POCTYTb Yy BOAi); IpyHT (pOCAMHHMI 1Iap); Haapa (BepXHsS 4YacTHUHA
3€MHOI KOpHM, Y MeXaxX SIKOI MOXJIMBUIA BMAOOYTOK KOPHUCHUX KOMNAJIMH);
KJIiIMaTUYHE Ta aKyCTUYHE CEPEIOBUILIE.

HajiypaznuBiliuMyu CKJIaQgOBUMHU, ©0€3 SIKMX HEMOXJIMWBE ICHYBaHHS
JIIONVHU 1 SKUM 3aBIAETLCS HaWMOLIbIIA IHKOJA JIIOJACHKOW MISJIBHICTIO,
MOB’SI3aHOI0 i3 PO3BUTKOM IIPOMUCJIOBOCTI Ta ypOaHizalii, € IIOBITpsIHE
cepenoBulle Ta Timpocdepa. [x 3a6pyaHEHHS 3aBIa€ TaKOX CYTTEBY LIKOLY
npupoai (CYKymHOCTI MPUPOAHUX YMOB ICHYBaHHS JIOACHKOIO CYCITUIBCTBA).

PosrnsitHemMo ckilagoBi  HABKOJIMILIHBOTO CEpPENOBMINA, SKI 3a3HAIOTh
HAMOUIbIIOI [Jil BHACHIAOK PO3BUTKY ypOaHizawmii Ta IiepepoOHOI
IIPOMMCIIOBOCTI.

ITlosimpsane cepedosuuye Moxe OyTH 30BHIILIHIM, Y SKOMY OLIbIIICTh JIIOIEH
MPOBOASATh MEHIIY 4YacTUHY 4acy (mo 15 %), BHyTpillIHIiM BUpOOHMYNM (Y
HbOMY JifoAMHa TpoBoauTh n0 25 — 30 % cBoro uacy) Ta BHYTpIIIHE
KATIIOBE, JIe JIIOAW TepeOyBaloTh OuIbIIy 4JacTUHy 4acy (mo 60 — 70 % i
Oinbiie). BiamoBimHO 0 4Yacy, KWK TPOBOASTbL JIOAW Y BHYTPIIIHBOMY
KWUTJIOBOMY, BUPOOHMYOMY Ta 30BHILIHBOMY ITOBITPSTHOMY CEpeIOBHUIY, 11
CTaHy (SIKOCTi) MNOBMHHA MNPUIAUIATUCS OCOOJMBaA yBara. 3 LILOIO HE
BUIIJIMBAE, 3BUYAMHO, 10 MOXHAa HEIOOLIHIOBATM CTaH 30BHILIHLOTO
cepeaoBHUlla, TOMY IO BOHO, 30KpeMa, IATPUMYE BHYTPILIHE XWUTJIOBE Ta
BUPOOHUYE MOBITPSIHE CEPEIOBUIIIE.

30BHIIIIHE MOBITPsI OLIS1 TTOBEPXHi 3eMJIi MicTUTH 3a 00’emoM: 78,08 % a3orty;
20,95% xucHro, 40,94 % inepuiiinux rasis 1a 0,03 % ByIJIEKUCIIOTO Tasy.

Ha BucoTi 5 KM BMICT KHMCHIO 3aJMIUAETbCI TaKMM CaMHMM, a a30Ty
30inbyeThes 10 78,9 %. Yacto moBiTps Oing moBepxHi 3emJyi Mae pi3Hi
JIOMIlLIKX, OCOOJMBO y MicTtax: TaM BiH MicTuTbh Oinbiue 40 iHIpEeIi€HTIB,
CTOPOHHIX MPUPOJTHOMY MOBITPSIHOMY CEpedoBUILYy. BHYTpIIIHE TOBITPS Yy
KUTJIAX, SK TPaBWIO, MAa€ MIABAIICHWM BMICT BYIJIEKUCIOrO rasy, a
BHYTPILIIHE TIOBITPSI BUPOOHWYMX MNPUMILLIEHb 3BUYAHO MICTUTh JOMIIIIKH,
XapakTep SIKMX BU3HAYAETHCS TEXHOJIOTIED BUPOOHMIITBA.
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ITig yac posrasay reorpadidHoi 000J0OHKM 3eMJli BUIUISIIOTH aTMocdepy,
rinpocdepy, 6iochepy i aditochepy. Bei 1i cdepu, sIKi MpOHUKAIOTH OJHA B
OIHY, B3AaEMOJIIOTh OJHA 3 OJHOI 1 CTBOPIOIOTH 30BHILIHINA BUIJIS 3€MUIL.
I'onoBHa BiacTUBICTH reorpadiyHol OOOJOHKM — 1i€ TOCTIMHUI OOMiH
peYOBMHAMM M €HEPri€l0 MK KOMIIOHEHTaMM OOOJIOHKM Ta 30BHILIHIM
CBITOM (KOCMOCOM).

2.1.2. AtMocdepa

Atmocdepa (Big rpell. aTMOC — MOBITpSI) — 3axucHa 000JOHKa 3eMili,
sIKA € OCHOBOIO XXWUTTSI, BM3HAYA€ OKMWCHiI MPOLIECHM KMBOI Ta HEXMUBOI
Martepii, 3arobirae pi3KMM HOOOBMM MepenagaM TeMIiepaTypy (SIKi MOIJIU
gocarayt 150 — 200°C), saxuimae iX Big IIKIIJIMBUX COHSAYHUX Ta
KOCMIYHMX 3BMYOK. ATmocdepa nortyxHictio g0 20000 kM Mae
OaraTomapoBy OymoBYy 1 CKJIamaeTbcsd 13 Tporocdepu, cTpaTocdepu,
ioHochepu (Me3ochepu, Tepmocdepu) Ta ek3ochepu.

Tponocghepa — HVXKHIN, HAWTYCTIIIWMA 1Iap TOBITps, 3aBBUIIKM 10—135
KM, Mictuth 10 80 % macu atMocdepu. ¥ tpomocdepi mictutrbes 20,94 %
KucHIo, 78,09 % azoty, 0,93 % iHeprHux raszis; 0,003 % niokcuay KapOOHY.

Cmpamocgepa po3ralioBaHa Hajg Tpornocdepoto 10 BUcotu 40 kM. Y Hiit
MICTUTBCA O30HOBUM 1map (O;), gKWA NOMIMHAE OiIbIly YacTUHY
yabTpadiosieToBOI  pajialii, 3aTPUMYE 20 % iH(ppayepBOHOIO
BUIIPOMiHIOBaHHS 3eMJli (30epira€ TEmiao) i TUM CaMUM OXOPOHSIE XKUTTS Ha
3emui.

ITonocgpepa postamioBana a0 Bucotu 1300 KM, XapaKTepuU3y€EThCS
MIIBUILEHOI 10HI3AlIE€0 MOJIEKYJ Trasdy 1 3axulla€e BCE€ XWBE Bil BIUIMBY
KOCMIUHOI pajiallil, BIJIMBA€E HA BiIOMBAHHS Ta MOTJIMHAHHS PaJiOXBUJIb.

Ex3ocghepa mommproetbcss go Bucotu 10000 xM 1 xapakTepuU3yeTbCS
PO3PIIKEHICTIO PEYOBUHHU, OJIM3BKOIO 1O MIXIUIAHETHOTO MPOCTOPY.

2.1.3. T'inpocdepa

Iinpocepa —i1e BomgHa oOosioHka 3emuti, mo 3aiiMae 71 % Bim yciel
MOBEpPXHi, 00’€IHYE yCi BUIBHI BOAM 3eMJli, HE 3B’g3aHi XiMi4yHO Ta (i3UYHO
3 MiHepajlaMM 3eMHO1 Kopu. lle Boam okeaHiB, MOpIB, pPIYOK, O3€p, OOJIIT,
TipChbKUX Ta TOJSIPHUX JIbOJOBMKIB, MiA3eMHa, I'PYHTOBa Ta aTMocdepHa
BoJiora. 3arajibHa KiJIbKIiCThb BOJAM, 1O MepedyBa€e y pigkomy, TBEpIOMYy Ta
ra3ononioHoMy craHax, ckiamae 1,5 mwipa km® ta 0,001 Macu IUiaHeTw.
OcHoBHaA yacTMHa BoJiotTh — 97 % — 1le BOOM MOpIiB Ta OKeaHiB, 2,5%
BOJIOTM BCIE€I IMJIAHETU MICTUTBCI Y MNOJISIPHUX Ta TIPChbKMX JIbOJOBHMKAX, 1
MeHlne 1 % mpunamae Ha Mig3eMHI Ta MOBepXHeBi Bomu. B okeaHocdepi 1o
b 200 M ayTh Tpouecu (POTOCUHTE3Y 1 KUMBYTh 3€JI€HI POCIMHMU,
COJIOHICTh BOAY 3MIiHIOETHCS 3aJIEKHO Bil pailOHiB.
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Y oOGartianbHiit obnacti rambuHow Big 200 go 1500 M 3a mocriiiHOI
COJIOHOCTiI BOAM HAYyTh AyXe ciaadkKi mpoiecu (oTrocuHTe3dy. B abicajbHiit
objacti 3 mmbuHu 1500 M COHSIYHE CBITJIO HE HAIXOAMTb, TEMIEpaTypa
Boau 4 °C i poc/IMHHMIA CBIT BiICYTHIA.

Huni noBeneHo poBedeHO, 11O BoassHAa o000JOHKa 3eMJi Hijle He
MEpEPUBAETHLCA Y MexXax JiTocdepu, aTMochepu Ta diochepn.

XiMIiYHMIA cKJaa BoAW (POPMYETHCS MiJ BILUIMBOM IPUPOJHO-ICTOPUUYHUX
Ta reoJIOTIYHKUX YMOB, 2 B OCTAHHE CTOPIYYS 1 MiJ, aHTPONOT€HHNM BILIMBOM.
3a cTynmeHeM MiHepaJi3allil Booy MOXHa pO3IUIMTH: Ha MNpPICHY i3 BMICTOM
coneit 1o 1 r/m; comonyBaty — 1 — 25 1/11; MOPCBHKOI COJIOHOCTI — 26—150
r/i1; po3cin — Oinbue 50 r/i.

[TpicHOi Bomm, SIKy CIOXMBA€E JirognMHa, Ha 3emuti myxe mano — 0,35 %
Bil 3arajbHOi KuUIbKOCTIi Bomu (mie 1,65 % mnpicHOI BOOM MICTUTBCI Y
JIbOAax).

OnHak 3B’s13aHI MK CO00I0 CKJIaJdoBi 4YacTMHM Tigpocdepu, 110
OOMIHIOIOTBCS Ta B3aEMOIIOTh MIX CO0OI, OHOBIIOIOTHCS, 1 MPUPOIA Haye
BiIZHOBJIIOE CBOIO piBHOBary. ATMoc(epHi BOAM OHOBIIOIOThHCI 3a 10 OHIB; y
piukax, IO TeYyTh, MPOLIEC OHOBJICHHS BigOyBa€ThbCsd 3a 12 AHIB, Y OKeaHax
— 3a 3000 pokiB, y mig3eMHux Bogax — 3a 5000 pokiB, y JbOJOBUKaAX — 3a
8000 poxiB.

KpyroBopotr Boau, sika CaMOOUYMILAETHCSI — 1I€ BIYHUM PyX Yy IPUPO.I,
AKUI 3a0e3meuye KUTTa Ha 3emuti. BiH owiHioetbes y 483000 km?/pik.

Boga — e cBoepinHuUil MiHepas, KUl 3a0e3Meuyye iCHYBaHHSI KMBUX
OpraHi3aMiB Ta pO3BUTOK MPOLECIB XKUTTEMISIbHOCTI Ha 3emii. 2Kusi
OpraHi3aMu y cepeagHbOMY MicTaATh Oinbiie 60 % Bomm. Hampuxianm, Tino
JIIOJCBKOTO TPUAEHHOTO 3apoliKa ckiamaeTbcsa Ha 97,5% 3 Bomu; BTpara 10
— 20 % BomM XMWBUM OpPraHi3MOM NPU3BOAUTH A0 MOTO CMEpTi.

Bonma BrumBae Ha OCHOBHI TI'€OJIOTIYHI TIPOLIECH, BM3HAYA€E KINMAT, PETYJIIOE
PUTM TEPMOIMHAMIUYHMX IIPOLIECIB, 1110 30YIKYIOThCS eHepriero CoHLI.

2.1.4. Biocdepa

biocpepa — o007aCTh aKTMBHOIO XHUTTS, sIKa OXOIUIIOE Tpornocdepy
(HMKHIO YacTMHY aTMocdepu T3aBTOBIIKM 8—16 kM), Jitocdepy ( 3eMHY
KOpY 1 4YacTMHY BepXHbOl MaHTii) i rigpocdepy (piku, o3epa, MOps Ta
okeaHu). BueHHs 1ipo Oiocepy, B SIKOMY CYKyIIHA OiSUIbHICTb >XKUBUX
OpraHi3miB (a TakKoX i JIIOAMHM) TIPOSIBISIETbCS SK TE€OXiMiUHUI (pakTop
[UIAHETAPHOIO 3HAYeHHS W MaclTady, CTBOpeHe akamemikom B. 1.
Bepnancekum (1924 p.). KuBi opra”iaMm Ta CEpeIOBMILE I1X MEIIKAHHS
OpraHiyHO IMOB’I3aHi OJHE 3 OJHUM.

Tak, 3eieHi pocIMHU, — TIepllia JaHKa XMBOro CBITY 3eMJIi, MOMIMHAaouYn
BYIJICKUCJIOTY, BOOY Ta MiHEpaJbHI PEYOBMHH, BUKOPUCTOBYIOUMW EHEPTIIO
COHSIYHOTIO CBITJIa, YTBOPIOIOTH Yy mpoleci POTOCUMHTE3Yy caMi pi3HOMAHITHI
OpraHiyHi pEYOBMHM 1 MepeayciM BYIJIEBOAHI, HEOOXiOHiI I 1X pOCTYy Ta
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PO3BUTKY. Y TOMY caMOMYy IIpOLE€Ci POCJIMHU BUPOOISIIOTH 1 BUIUISIOTH
BUIBHUIA KUCEHb, MIATPUMYIOUM MOro BMICT Yy aTMoc@epi Ha MEBHOMY piBHi.
3a manmmu akazaemika A. II. BuHorpamoBa, B pe3yJjbTaTi L€l HiSITbHOCTI
POCJIMH KOXHOTO POKY VyTBOprOeThesd n0 1-10'! T opraHiuHux pedyoBuH i
NpuOJM3HO Taka caMa KiJIbKICTb BUIBHOro KucHI1o. Ciig Big3HAauYMTH, 11O
(bOTOCMHTETUUHUI KMCEHb YTBOPIOETHCS i3 KMCHIO BOJIM, a HE€ 3 KMCHIO
BYIVIEKMCJIOTH, SIK BBaXKaJW IIPOTITOM MaiXe CTa OCTaHHIX POKIB.

ITponyxuiss 3eJeHUX POCIWH, 1X O0ioMaca € OCHOBOIO JISI iCHYBaHHS Ta
PO3BUTKY IPYroi JaHKW — BJacHE TBapMH. Y paMKaxX CaMOIO0 TBapMHHOTIO
CBITY OKpEMI WMOro BUAW NOpaBisATh 3a 0a3y XKUBJICHHS I 1HIIMX. Tak
HaINpUKJIag, [JIs 3HadyHOl KaTeropil NTaxiB, KOPMOM CIYTIYIOTb KOMaxMu.
JpiOHiI MeIKaHII BOOHMX OAaCEiiHIB y CBOIO YEPry € XapyOBOK OCHOBOIO IJIsI
pub, $SKi 4YacTKOBO CTalOTb KOPMOM IS MOpPCBKOro 3Bips. barato 3
BOJOIUIABHMX TIITaXxiB TaKOX XWBYTh IIE€PEBAXHO 3a PaxyHOK PHUOHHUX
pecypciB BiANOBiIHMX BomoiMm. Komaxu, 1O XUBJISITbCS COKAMU POCJIMH,
COPUSIOTH 1X 3alMJICHHIO Ta PO3MHOXEHHIO HACIHHSIM.

IIpoaykT XWUTTEMISIIBHOCTI POCIMHHOTO CBITY, TOOTO BIIXOOU >XWBUX
MOIYJISILii, MiIJalTbCs IIPUPOTHOMY MpPOLECY pO3KIagaHHS (peaykilii) B
OCHOBHOMY 3a JOINOMOIOI0 MiKpOOpPraHi3MiB i1 IIOBEPTalOTLCS B TPYHT Y
BUTJISIAI MOXMBHUX PEUYOBUMH JJisI MOBTOPHOIO BUKOPUCTAHHSI B IIPOLIECi
dotocunTe3y. Lli MikpoopraHi3aMu cCKJIajgalOTh TPETIO JIAHKY €KOJIOTiYHOTro
JIQH1IIOTA.

TakuM YMHOM, TIPpUHLMIIOBA cXeMa OyIb-IKOTO 0iOTreoleHO3y —
KoMnaexkcy Jcueoi ma Hexwcueoi npupodu — 3a BuU3HadeHHsM akazn. C. C.
[IBapua, rpaHUYHO TIPOCTA: «HEXMBA MPUPOAA, (POTOCHMHTE3YIOUi POCIMHU
— TIPOJYLEHTH, TBAPUHU — KOHCYMEHTH, [UI AKUX POCIMHM MPaBIATh 3a
XY, 1 peaylLeHTH, 1110 BePTalOTh I'PYHTY ITOXWBHI PEYOBUHI».

B exonoriyHOMy JaHLIOry iCHY€E i cama JIOAWHA, sSIKa 3aJIEKUTh Bif
POCIMHHOIO CBITY 3eMJli $K Yy BIOHOLIEHHI MPOAYKTIB XapuyyBaHHS
(6e3nocepeaHbO i Uepe3 CBIT TBApMH), TaK i Y BiIHOILIEHHI HEOOXiIHOTO OIS
JUXaHHS KHUCHIO.

biochepa Mae BenuuesdHi pecypcu, sKi JalOTh 1A 3MOrY HiATPUMYyBaTU
piBHOBAry peyoBUH Ta €HEPrii, ajie 1i MOXJIMBOCTI He 0e3MeXHi. 3a NeBHUMU
MexXaMu OajlaHC MOXe TIOpyLIMTUCS 1 jJecrtabimizyBatd  c(opMoOBaHi
€BOJIIOLIIEI0 B3aEMO3B’SI3KM. ToMy 3 METOIO IiATpUMAaHHSI BMCOKOIO PiBHS
MPOAYKTUBHOCTI Oiocepn Ta 30€peKEeHHS HOPMAJIbHUX YMOB [UJISI XKMTTS
JIIOIE HEOOXITHO AOTPMMYBATHCS BCTAHOBJICHMX IPOMOPLIA MK yciMa 1i
JJAHKaMM 1 eJIEeMEHTaMM, HeoOXigHa OXOpoHa ONTUMAJIbLHOI CTPYKTYpU
0i0LIEHO31B, SIKa CKJaJlacd B IIPUPOJI 3a JOBIUMM MEpio 11 PO3BUTKY.

TakuMm 4umHOM, Oiocpepa — 1€ ICTOpMYHO JaBHS, OaraTrourapona,
0araTOKOMINOHEHTHA CHUCTEMa, 10 caMoperymoeTbcda. lLle cTpykTypHa
00OJIOHKA HalIOl IUIaHETH, SKAa CTBOPEHA MI€X0 XMBOI PEUYOBMHU (POCIUH,
TBAapuH, MIKpPOOPTaHi3MiB) i BM3HA4a€ CKJIad aTMocdepu, OCaaoBUX IOPIiA,
TPYHTY Ta rigpocdepu.
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OpranHizmMu, sKi XUBYTb y 0Oiocdepi, TTOBMHHI PO3IISIATUCS Ha TPbOX
piBHSIX — MOMYyJsLii, CycniibCcTBa, ekocucteMu. Ilomymnsuis Big aat. xHapoo
— 1LI¢ Ipymna oCOOMH Oyab-sKOro BUAy opraHidmiB. CycCHiJIbCTBO MIiCTUTH (B
€KOJIOTIYHOMY CMWCJIi) BCi MOIYJISLII, 110 3aiiMalOTh MEBHY TUIOLLLY.

[cropnuHo chopMOBaHi GioJNOTiUHI CYCIiAbCTBA, OYIYYM YAaCTHHOIO
3arajJibHOTO IIPUPOJHOTIO KOMILIEKCY, CKJIaJaloTh €KOCUCTeMH, SKiI €
MNEPBUHHUMU CTPYKTypamMu, oauHulsIMu Oiochepu. Came B 0Oiocdepi
3aBASKM OISVIBHOCTI €KOCUCTEMU COHSIYHOI padialil 341MCHIOIOTHCS KOPIHHI
3MiHM  (Pi3MKO-XIMIYHMX BJIACTUBOCTEM iHEPTHOI PEYOBUHU 3eMIi —
BU3HAYMBCS CKJIag aTMocdepu, ocanoBUX MOpin, TPYHTY Ta riapocdepu. B. 1.
BepHanchkuii BBaxXaB, 110 BEPXHbOIO I'paHULICIO Oiocdepu € 030HOBUIA LIap
cTpaTocepu, SKWIW BM3HAYA€ MOXJIMBICTH KMTTS. HUXHS TpaHUL
biochepu mpoxomutb y Jjitocdepi Ha rmbuHi 4,5 KM, B OKeaHi — Ha
rmouHi 11 kM.

biocepa Buctymae K TITraHTCBKUI aKyMYJSITOp 1  YHiKaJbHUN
TpaHcopMmaTop mnpomeHucTtoi eHeprii CoHus. OCHOBHMM JXEpeioM
npupogHux pecypciB 3emiai € edepris Conmg (99,9%), omHak Ha
dorocuHTe3 (MOpsI, OKeaHU, CYXOHdiJ) BUKOPUCTOBYEThCS Tinbku 0,5%
CYMapHOl €Heprili pajmiauii, IO Taga€e Ha 3eMHY ToBepxHio. Ilpu
BMKOPUMCTAHHI TUIBKKA MaJIOl KIJIbKOCTI €HEpril pOCIMHHICTh CYXOA0JIy, MOpPiB
Ta OKEaHiB MPOTITOM POKY 3aCBOIOE, PO3KIAAAE€, BUIUILE, 3aracac
BEJIMYE3HY KiJIbKICTh PEYOBUHU U €HEPTil.

3a JaHUMU BYEHUX, 3a PIK POCIAMHHUIA cBiT 3acBoioe 22-10'' T miokcumy
KapooHy, poskiazae 1,3-10" 1t Bomu, Buminge 1,2-10'' T mosekyssipHOrO
kucHio, 3anacac 4-10'7 kkan coHsyHoi eHeprii (B 100 pasiB Oiiblue, HiX
BUPOOJISIETLCSI €HEPril BCiMa €JIEKTPOCTAaHLIsIMU CBiTY). 3a paxyHOK IIPOLECYy
(poToCHMHTE3y BECh KMCEHb, IO MICTUThCI B aTMoc(epi, MOHOBIIOETHCS
koxH1 2000 pokiB, a miokcua KapooHy — depe3 KoxxHi 300 pokiB.

[MlopiyHa TPOAYKTUBHICTh (SKIiCTh 0lOMacu) POCIMHHOIO CBITY CKJIaJa€
177 mapa ToHH (122 mMapa TOHH BUPOOJISIE POCAMHHICTD CYXOJI0ay, 55 MIp.
TOHH — POCJMHHICTb MODS).

ITIponyxkTtuBHIiCTE TBapuH CBiTOBOro okxeaHy ckiagae 100 MIH TOHH
(pubu 85 % 3a Mmacor). OmguH Tpam Oakrtepiit MicTuTh Oinbiie 600 Mipn
0COOMH. 3a HaAgIBHOCTI TOXMBHMX PEUYOBMH Yy 0O€3MepeLIKOAHOMY
PO3MHOKXEHHI ITOTOMCTBO OJIHi€l OakTepil 3a IT'SITb Ji0 MOXeE 3allOBHUTU
CBiTOBUI OKEaH.

[MlinBoassun migCyMOK BUKJIAA€HOMY MaTepiajly, HEOOXiZHO BU3HATH, 1O
OCHOBHE IpU3HAYEHHs OiocepM MOJsira€ He B IMOCTAYaHHI JIOAWHU 1XElO,
KMCHEM MOBITPS, a B MiATPUMIII MJIaHETApHOI piBHOBAaru Ha 3eMJIi.

2.1.5. Jlirocdepa

Jlitochepa — BepxHiil, KaM IHUI, TBepAWUi IIap 3eMJIi CKJIAZaEThCd 3
ocagoBux nopia. HukHboro rpaHuiiero jgitocepu € nmoBepxHs MoxopoBuya
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(Ha piBHMHax — 30—40 kM, B MOpsIX, oKeaHax — 3—5 KM, B ropax — 50
KM), HMXKYE SIKOTO JIeXaTh LIapy TpaHITy Ta 0a3ayibTy.

JIropcTBO, 3abe3reuyloun CBOE ICHYBAaHHSI, B3a€EMOJIIE 3 IIPUPOAOIO, € 1i
CKJIaJOBOIO YacTUMHOI 1 HeBigAuIbHe Big mnOpupoau. Llg B3aemomis
BUPAXAEThCI y MPOLECI mpalli, Kyau JIOAMHA BHOCUTH CBIA pO3yM, HayKy,
MUCTELITBO, IIPaLIo.

Y pesyabTarti npaui JoauHa He TUIBKU MTPUCTOCOBYETHCS OO MPUPOIHOTO
cepeloBHMIA, a U HAMAraeTbcsd MOro 3MiHUTH. [lis JTIOOMHM Ha TpUpoay Oyia
He JyXe€ MNOMiTHa, TOMY IO MNpUpOJa CaMOO4YHMIlagacsd 1 BITHOBJIIOBaJIA
OiosoriuHi pecypcu. llIBuake 3pocTaHHS HaCEIC€HHS, OYpXJIMBUM PO3BUTOK
BUPOOHUIITBA, BIIPOBAIKEHHSI PE3YyJbTaTiB HAYKOBO-TEXHIYHUX TOCITHEHb,
HaMaraHHs OTpMMAaTWM Big MNpPUPOIM YaCTKOBI abO0 THMMYACOBI YCITiXM
3aBHAIOTh 1/ TpMBAJOl IIKOAM, IO ITOPYIIYE CTAOIBHICTh, IO SIKOI IIparHe
I1pupona.

CyyacHe NpOMMCIOBE BUPOOHULTBO 3a0pYAHIOE MOPUPOLY HE TiJIbKU
ra3onoJiOHMMM, TBEPAMMM BigxogaMud, a W TEMJIOBMMU BUKHUIAMU,
CJICKTPOMArHiTHUMM  MOJISIMU,  YJAbTpadioaeTOBUMHU, I1H(PPAUYEepPBOHUMU,
CBITJIOBUMM Ta 1OHI3YIOUMMM BHUKHIAMHU, PadiOaKTUBHUMH PEUYOBMHAMU,
IIIYMOBUMHU BUNPOMIHIOBAaHHSIMM Ta IHIUMMHU (Pi3MYHUMU (PpakTopaMu. Take
BTOPTHEHHS Yy IIPUPOJHE CEPENOBUILE IOPYLIyE HOr0 OCHOBHMI 3aKOH
CTabIJIbHOTO PO3BUTKY Ta €KOJIOTIYHOI piBHOBAru, BCTAHOBJIEHOI MiJbAOHAMU
POKiB, 1 CTaBUTh JIIOACTBO HA MEXY KaTacTpodu.

Yci nmpuponmHi Tina, KOMIOHEHTH, SKi JIIOOAMHA BUKOPUCTOBYE IS
3aJIOBOJIEHHS CBOIX TMOTped Yy TIpoleci KUTTEMISUIBHOCTI, Ha3UBaIOTb
NPUPOOHUMU PeCcypcamil.

¢ 4000

2.2. PaunioHajibHi YMOBH i METOIM MiABUIIEHHS XKUTTEAISIbHOCTI JIOIUHA

OcobnuBe MiclLe cepell 3acC00iB BiIHOBJIEHHS, SIKi ITiABUILYIOTh KUTTE-
JiSUTBHICTD JIOAWHW, MOCIJAIOTh pallioHaJbHE XapyyBaHHS, (papMaKoJOTridyHi
npenapaTu, JIiKapChKi pOCIMHM, OKCUTeHOTeparisd, (iziorepamis, Tiapo Te-
parisi, Macax, BAKOPUCTAaHHS CIICLIIAJIbHUX Ma3eil 1 KpeMiB, 3arapTyBaHH4.

2.2.1. PanioHa/ibHe XapYyBaHHS

300pOB'sl MOAWHU, OMIPHICTh A0 HECHPUSTIMBUX YMOB HAaBKOJMIIHBOTO
cepedoBMIlLA, TIpale3JaTHICTb, 300pPOBE JOBIOJITTS 3HA4YHOIO  MipoOlo
3aJieXkaTh Bil TOr0, HACKUIbKMA IIPaBUJILHO JIIOJMHA XapuyyeETbCs. 1Xa €
BaXJIMBUM (PAKTOPOM 3a0€3MEUEHHS XMUTTENISJIBHOCTI JIIOAMHMU, POCTY Ta
PO3BUTKY OpraHi3Mmy, 3amoOiraHHs Ta JIiKyBaHHs XBOopoO. BoHu € He yuiie
JKEPEJIOM E€HEePreTUYHMX PECYpCiB OpraHidMy, 3 11 pe4OBUH YTBOPIOIOTHCS
TOPMOHM Ta (QPEpMEHTHU — OIOJIOTIYHI PETYJIITOPU OOMIHY PEYOBUH Y
TKaHWHAaX.
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Cepen unciaeHHMX (aKTOpiB HABKOJUIIHBOIO CEepeJOBUILA, $IKi MOCTIAHO
BIUIMBAIOThb HAa OpPraHi3M JIIOAWHU, XapyyBaHHSI € OJHUM 3 HaWBAXIUBILIMX,
OCKIJIbLKM BOHO 3a0e3I1euy€e HalBUILLY JIOJACHKY LIIHHICTb — 310pPOB's.

Ilpunyunu pauionasvnoeo xapuysauus. OpraHi3M JIIOOWAHU MiANOPSAKO-
BYETbCS 3aKOHAM TepMOAMHaMiKM. BinmosigHO g0 1BOTO CHPOPMYIBOBAHO
NPUHUMWONA PalliOHAJIBHOTO XapyyBaHHS:

EneprervyHa MWiHHICTH palliOHY XapyyBaHHsI IIOBMHHA BiAIIOBigaTH
CHEePreTUYHMM 3aTpaTaM OpPraHi3My.

BinnmoBigHiCTh  XiMiYHOIO cKJagy 1Xi  (i3ioJoriyHuM IoTpedam
OpraHi3amMy B XapyOBMX MNPOJIYKTaXx.

Pi3HOMaHITHICTh CIOXMBAHUX ITPOIYKTIB.

JloTpuMaHHS LIUX OPUHLMIIIB POOUTHh XapuyBaHHS IMMOBHOLIHHMM.

IcHye mpaBuia paLioOHAIBHOTO XapuyBaHHS:

ITinTpumyBaTn MOCTIiHE CIIBBITHOILICHHS MDX OCHOBHUMMU
KoMroHeHTaMu 1xi B riponopuii 50: 20: 30. HlomeHHa nmotpeba Kajaopiii Mae
oytu posnoniseHa Tak: 50 % — ByrneBoau, 20 % — 6inku, 30 % — xupwu.

JorpumyBatuch IpaBuia «25-50-25» (25 % xanopiii Ha cHigZaHOK, 50 —
Ha 00in, 25 — Ha Beuepro).

BuxonyBatu (i3uyHi BIpaBM HAINpPUKIHLI AHS IIepel Beuyepero, 1100
3MEHILUTHU aIeTuT.

KynbpTuByBaTH 300pOBUIL CTpax Iepes MOBHOTOIO.

Y xapuyBaHHI yHUKATud AUCOAIaHCy, 3YMOBJIEHOIO MOTPEOOI0 HAIATO
MaJiol KUIBKOCTI KaJIOpiii.

BuxkopucroBBat HayKoBY (POpMYyIy IJisI BU3HAUYEHHS 1I€aJIbHOI Macu —
dopmysry MeroHi:

. . 3picm(u}* B ] _ %z )
ANs HOJOBIKID [—-0"}15 2 4128 0,435 = maca {x2);

ANS RiHOK [M 35=- ma] 0,435 = maca {K2),
0,0254

K110 4ONOBIK Ma€e KUCTh JOMiHYHOUOI pyKu Oinbiie 18 cM, a >KiHKa
16,5 ¢cm, 1O mo Mmacu ciig gomatu 10 %.

3Hatn Qopmyay IS IMiApaxyHKy KUIBKOCTI Kajiopiii, MOTpiOHO1
IIOAEHHO IS IATPUMAHHS 14€aJbHOI MACH.

3a HAIMIOKOBOI MacM  CJIiI  JOTPUMYBATUCS  PaliOHAJbHOTO
XapuyyBaHHSI.

EHepretryHi 3arpaTu oOpraHi3My Ta €HEpreTMYHa MLIHHICTL 1Xi. B
OpraHi3mi MOCTIMHO BigOyBalOTLCS IIPOLIECUM CUHTE3Y Ta PO3Mady PEYOBUH,
YTBOpPEHHSI I BUTpayaHHS eHeprii. Lli mepeTBOpeHHSI Ha3MBalOThb OOMiHOM
PEYOBUH.

30e0i1b1Ioro HaMBaXKJIMBILIMM KOMIIOHEHTOM €HEPreTMYHMX 3aTpaTr €
BeJIM4YMHa ocHOBHOro ooMiHy (BOO), saky MoOXHa BUMIpSITU B CTaHIAPTHUX
ymoBax. BOO 3ajmexuTh, TOJOBHMM YMHOM, Big macu Ttina (MT) 1 Biky
iHauBiga (tada 2.1)
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Tabaung 2.1. PiBHIHHST 119 OOYMCIEHHS OCHOBHOIO OOMiHY 3
ypaxyBaHHSIM MacH TiIa

CraTtb Bikosa rpyna, OcHoBHUIT 00MiH, MJIX/100y
POKiB (kkaj/nooy)

Yonosikn |[18-30 0.0640MT+ 2,84 (15,3MT+ 679)
30-60 0.0485MT+ 3,67 (11.6MT+ 879)
ITonan 60 0,0565MT+ 2,04 (13.5MT+ 487)

XKinku 18-30 0.0615MT+ 2,08 (14.7MT+ 496)
30-60 0.0364MT+ 3,47 (8,7MT+ 829)
ITonan 60 0.0439MT+ 2,49 (10,5 MT+ 596)

[3 06MiHOM peyoBMH MOB'I3aHe iCHYBaHHS OYIb-SKOTO XUBOTO
opraHizmy. ['0JOBHMM MoOCTavyaJbHUKOM €HEpPril B OpraHi3Mi € BYIJIEBOAU, a
XKUPU U 0COOJIMBO OUIKM €, KPIM TOr0, HEOOXiTHUM IIaCTUYHUM
MaTepiajoMm.

3a okncHeHHd | T OiNKiB a00 ByrjieBomiB BUAISAEThCA 16,7 KX, ado 4
kkan (1r xupy — 37,3 x/Ix / 9 kxan).

EHeprid, 110 BUBUIBHIOETHCS B OPraHi3Mi, BUTPAYAETHCS HA OCHOBHUI
00MiH, (pi3n4yHy (M'sI30BY) Ta pO3yMOBY HislJIbHICTb. OCHOBHUIA OOMiH — 1ie
3aTpara €Hepril B CTaHi IIOBHOIO CIIOKOIO, siKa MAe Ha poOOTy BHYTPIlIHIX
OpraHiB, IMiATPMMAaHHSI M'SI30BOTO TOHYCY (HAIpPY>KE€HHS), HOPMaJIbHO1
TemnepaTypu Tina. PizuyHe HaBaHTAaXXEHHS ITiABUIIYE 3aTpaTU €HEpril
MOPIBHSIHO 31 CTaHOM CIOKOI0 B 15-20 pasiB.

KoxHuii mpoayKT xapuyBaHHS 3aJ1€XKHO Bil XIMIYHOTO CKJIaay Ma€ CBOIO
€HEepPreTUYHy LIiHHICTb, TOOTO KiJIBKICTh €HEprii, SKa BUIIISETbCI ITiA 4ac
OKMCHEHHSI MOXWBHUX PEYOBMH B OpraHizmi. HalOuibll €HEepProliHHUMU €
XapyoBl >KMPU Ta >KMPOBMICHI MPOAYKTHU, HMU3bKY C€HEPreTUYHY LIIHHICTh
MarTb OBOYI.

IToTpeOu B eHepril Ta XapyoBUX pPEYOBUHAX AJISI JOPOCIOI Mpale3aaTHol
JIIOIVHY 3aJ1€XaThb BiJ 0COOJMBOCTEN TPYIOBOl HISIJIbHOCTI.

®dizioJyioriyHi HOpMU po3pobIeHi I oci6 Bix 18 go 60 pokiB 3a Im'sITbMa
rpynamMu 3ajIeXXHO BiJ €HEpreTUYHUX 3aTpar.

I rpyma — ocobu, 3aifHsTI MEepeBaXXHO PO3YMOBOIO Mpalelo: KePiBHUKHU
MiAOPUEMCTB 1 OpratHizauiii, iHK€HEpHO-TEXHIUHI MpalliBHUKU, TpaLs SKUX
He BMMAara€ icToTHOI (i3WM4YHOI aKTMBHOCTI; MEAMYHI IpaliBHUKHW, KpiM
JIIKapiB-XipypriB, MEICECTEP, CaHITApOK; TMeaaroru, BHUXOBATEJl, KpIM
CIIOPTUBHUX; HAYKOBLIl, JITEPATOPU, KYPHAIICTU; MPALIBHUKUA KYJIbTYPHO-
OCBITHIX 3aKJIaJiB;
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MpauiBHMKKA B Tajldy3l IUIaHyBaHHS Ta OOJIIKY, CeKpeTapi, OUIOBOAU;
NpaliBHUKU Pi3HUX KaTeropii, mpais sSKMX MNOB's3aHa 31 3HAUHUM HEPBOBUM
HampyXeHHSIM (OIlepaTopy MyJbTiB KePYBaHHS, IUCIETYEPU TOLLIO).

II rpyma — ocobu, 3allHATI JeTKOoW (PI3MYHOIO0 IIpalelo. IHXEHEPHO-
TeXHiYHiI MpaliBHUKM, MOpausl SKUX TMOB'S3aHa 3 JCIKUMM (Pi3MYHUMU
3yCUJUISIMU;, pOOITHUKHK, 3alHSATI HAa aBTOMAaTU30BAaHUX MpolLecax; poOITHUKU
pamioeIEKTPOHHOI TIPOMMCJIOBOCTI; IUBEHHWKM, arpoHOMM, 300TEXHIKMU,
BETEpUMHApPHI  TIpalliBHUKW,  MEACECTPU Ta  CaHITApKWU,  TMPOAABIIl
MIPOMTOBAapHMX  Mara3uHiB;,  IIpalliBHUKUA  cepu  0OCIYyrOBYBAHHS;
NpaliBHUKA TOAMHHUKOBOI MPOMUCIOBOCTI; IpauliBHUKKU 3B'SI3KYy U
Teaerpady; BUKIIagadi, IHCTpPYKTOpHU 3 (PI3KYJIbTYpPU Ta CIIOPTY, TPEHEPH.

IIT rpynna — ocobwu, 3aliHATI CEPEeIHBOIO 3a CTYIIEHEM BaXXKOCTI IpalElo:
BEpPCTAaTHUKM, 3aMHSITI METAJIO- Ta IEPEBOOOPOOKOIO, CIrOCapi, HaJad4uKU,
HACTpOIOBayi; JHKapi-xXipyprui, XiMiKWd; TEKCTHUJIbHUKM, B3YTTEBUKM; BOIIl
pi3HMX BUAIB TPAHCIIOPTY; POOITHUKM Xap4yOBOI IMIPOMMCIOBOCTI; MpalliBHUKNA
B cdepi KOMYHaJIbHO-IIOOYTOBOTO OOCJYrOBYBaHHS Ta .IPOMAaJChKOIO
XapuyyBaHHS; IPOAABLI IPOJOBOJbYMX MaraswHiB, OpUragvupu TPAKTOPHUX i
Opuran; 3adi3HUWYHUKW, BOOHWKM, MPaliBHUKM aBTO- 1 €JIEKTPOTPAHCIIOPTY,
MAaIlIWHICTHA MiAHOMHO-TPAaHCHOPTHUX MEXaHi3MiB; TMoirpadicTu.

IV rpyna — ocobu, 3aiiHATI BaxXKow (Pi3MYHOIO Mpalieto: OyaiBeIbHUKU,
OLIBIIICTh CUIBCHKOTOCIIONAPCHKUX MpaliBHUKIB i MEXaHi3aToOpiB; Ha3eMHi
pOOITHUKM 11AXT, pOOITHUKM HaAPTOBOI Ta Ta30BOI IPOMUCIOBOCTI;
METAJypryi Ta JMBAPHUKMU (KpiM OCIO, BIIHECEHUX N0 V TIpynu); poOITHUKU
LICJTI0JIOZHO-MAIIEPOBO1 Ta J€PEeBOOOPOOHOI MPOMUCIOBOCTI; CTPOIAJbHUKU,
TaKeJaXXHUKU, OIePEBOOOPOOHUKHN; TECsIpi; pPOOITHUKM B rajy3i OyaiBEJIbHUX
MartepiaiiB (KpiM 0cCiO, BiTHECEHUX A0 V TpyIIn).

V rpyna — ocobu, 3aiHATI OCOOJMBO BaXKOK (i3MYHOKI IIpalelo:
TFipHUKM, 3alHATI Ha MIA3eMHUX pobOOTax; crajaeBapHu; Jicopydou, KaMeHSpi,
OCTOHHMKM, 3€MJICKOIM; BaHTAXHUKW, TIpalsl SIKUX HE MEXaHi30BaHa;
pOOITHUKMU, 3alHSITI Y BUPOOHUILITBI OyIiBeJIbHMX MaTepialliB, mpais IKUX He
MEXaHi30BaHa.

ITorpeba B eHepril AOPOCIOro Mpaue3aaTHOro HaceJICHHsI BU3HAUYEHA LIS
TpbOX BiKoBUX rpyir: 18-29, 30-39 i 40-49 pokiB. CepenHi 3Ha4eHHS 1O0OOBO1
MOTpeOM B €Heprii, PEeKOMEHIOBaHI IS JOPOCJIOro MpaLe3aaTHOro
HacCeJIeHHS 3aJIeXKHO BiJ Ipynu iHTEHCUBHOCTI mpali, ckiaagae 9000 - 18000
kJIx (2200 -4500 kkan. )

binkm — ocHOBHUII OymiBeJbHUI MaTepial KIITHH, (PEPMEHTIB,
TOPMOHIB, IMyHHMX TiJ1. binku OepyTb ydyacTh B OOMiHI BiTaMiHiB,
MiHEpaJIbHUX PEYOBMH, Y TPAHCHOPTYBAaHHI KMCHIO, XXKWPIB, BYIJICBOIIB Ta
IHIIIMX PEYOBMH. DBiKM € TakoX €HEepreTMYHWM MaTepiajoM: 32 OKMCHEHHS
I r OinkiB B opraHi3mi yrBoproeTrbes 16,7 x/Ix (4 kkan). 3a paxyHOK OiJIKiB
3a0e3meuyeTbes 10 15 % eHeprii, AKIIO €HEPTOLiHHICTL JOOOBOTO pallioHy
npuitHaTy 3a 100 %.
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Kupu (ninmigu) — peyoBUHU, SIKi BUKOPUCTOBYIOThCSI OPTraHi3MOM IJIsI
EHEepPreTUYHMUX i MIacTUYHUX MoTped. 3a okucHeHHH 1 1 xXMpiB B oprati3mi
yTBOproeTbesa 37,3 kX (9 xkkan), TOOTO yaBidi OUIbIIE MOPIBHSIHO 3 €HEPro-
LiHHICTIO OinKiB abo ByrjaeBodiB. Kupu (TBapuMHHI Ta POCIMHHI)
3a0e3neuyloTh B cepeaHboMy 33 % 1000BOI €HEProLiHHOCTI Xap4yoOBMX
pauioHiB. Kupu BXOAATh 10 CKJIaay KIITHH, OepyThb ydyacTb B OOMiHi
PEYOBHH.

ByrneBoayu € OCHOBHUM JXEpEJIOM €HEPrii: 32 OKUCHEHHS 1 T ByIJIEBOIIB
B opradi3Mi yrtBoproetbcd 16,7 kX (4 kxam). 3a paxyHOK BYIVIEBOJIIB
JIOAUHA OTpUMYE OJM3BKO 55 % eHeprouliHHOCTI J0OOBOro pallioHy.
ByrneBogu mominsioTbCs Ha MOpOCTi (MOHOcaxapuiau, aucaxapuau) Ta
ckyagHi (moJiicaxapuau). o MoHocaxapuaiB HajaexaThb TJIIOKO3a, (PpyKTo3a,
rajakro3a, MaHO3a, 10 JucCaxapuliB — caxapo3a, JakKTo3a, MajbTo3a.
IMonicaxapygm — 1€ KpoxMmalib, IJIIKOI€H, KIITKOBMHA, TIeMilLEII0JIO3H,
MMEKTUHOBI PEYOBUHMU.

AKicHUIA  NOBHOUIHHWI  palioH  3aJleXWUThb  Bil  NPaBWJIBHOTO
CIIBBIIHOILIEHHS OCHOBHMX PEYOBMH: OiJKiB, >kupiB, ByrieBoaiB (1 : 0,8 : 4
a6o 14 %, 30 %, 56 %).

Bitaminn  cnipusioTh  IMIABUILEHHIO  CTIMKOCTI  OpraHiamMy 1o
HECIIPUATIMBAX  YMOB  HABKOJWIIHBOTO  CEPEAOBUILNA,  MIIABUIIYIOTH
iMyHOOI0JIOTIYHI peakxliili Ta OIip OpraHiaMy 10 iH(EeKLiMHUX 3aXBOPIOBAHb.
Binomi KiJibKka IecSTKIB BiTaMiHiB, OJHAK JOOpe BMBUYEHI OJM3bKO ABAALISITH.
Paninie BiTaMiHM TO3Hayalaucs JiTepaMM JaTMHCBKOro ajadaniTy, ajie Micis
[JIMOIIOrO0 BMBYEHHS KOXHOMY IIPMCBOEHO Ha3By, 1O OUIbII ITOBHO
BinOMBae ckian Ta (PyHKIIiO BiTaMiHiB B opraHi3Mi. Kiacudikaiisi BiTaMiHiB

I. Bomopo3unHHi BiTaMiHU I1. 2ZKupopo3umHHi BiTaMiHU
Acxkop6iHoBa kuciaora (C) biotun Kansuudeponau (D) Petunon (A)
(H) biodnaBonoigu (P) Toxkodepoau (E) dinoxiHonu (K)
HixorunoBa kucnora (HiauuH, PP) | III. BitamiHOmOAiOHI cnojiyKu
[TanToTeHoBa kucnora (B;) Bitamin U [Ho3ut KapuuTtun
[Tipunokcun (B;) Pubodmasin (B,) |JlimoeBa kuciora OpoTtoBa KucioTa
Tiamin (B,) ITanramoBa kucnora (Bs)

®doJtieBa Kucyorta (osalumH) ITapaamiHOGEH30MHA KHUCIOTa
[lianoko6anamin (B,,) Xosin

Boaopo3unHHi Bitamiam. Ackopbinoea kucaoma (BitamiH C) NOigBULIYE
OINIPHICTh OPTaHi3My A0 HECIIPUATIMBUX YMOB HABKOJIUIIHBOIO CEPEAOBUILA,
I0 iH(dexuil, NOOoJiNIIye aHTUTOKCUYHY (QYHKIIO II€YiHKU, CTUMYJIIOE
YTBOPEHHS TOPMOHIB KOpPWM HAAHUPKOBUX 3103, CIpUSIE 30€PEXEHHIO
LIUTICHOCTI ONOpPHUX TKaHWH (XpsiliB, KicTok). Haiiboiibire Bitaminy C
MICTUTBCSI B oBouax, (pykrax, srogax. OcoO0iuBO Oarati Ha Lei BiTaMiH
BucylieHi miaoad mmnmuHu (1200 mr y 100 r), cBiXi sgroad 4YOpHOI
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cmoponuHu  (200), conoakuit mepeub (150), 3eneHp nerpywku (150),
annenberan  (60), moayaunsg (60), aumonu (40), 3emena umoynaa (30),
kBamreHa kamycrta (20). Mano BitamiHy C MICTSITh MOPKBA, OTipKM, TpYIIIi,
cJimBM Ta BuHorpan. JoboBa morpeda 310poBO1 AOPOCIIO] JIOAUHU CTAHOBUTH
70-100 mr.

C-rinoBiTaMiHO3 (2inogimamino3 — HEAOCTATHE 3a0e3IeYeHHSI OpraHizMy
TUM 4YM IHIIMM BIiTaMiHOM) XapaKTEePU3YETbCS JIETKUM HE3MyXXKaHHSIM,
KBOJIICTIO, 3HMXXEHHSIM Ipale3gaTHOCTI, OOJIeM y JIMTKAaX, CYXICTIO IUKipH,
KPOBOTOUMBICTIO SICEH, MiCLIEBUMU KPOBOBWJIMBAMM Ha HOTaXx.

biomun (BiTamiH H) HagxoauTb B OpraHi3M JIIOOMHU Yy CKJIadi M'sca,
MEYiHKM, S€EYHUX KOBTKIB, 3jakiB. JloOoBa 1moTpeba mOpOCIol 3a0pOBOL
JIIONMHU y 6ioTUHI ctaHoBUTH 0,15-0,3 Mr.

H-rinoBiTaMiHO3 CYIpPOBOAMTHLCS JIYLLIEHHSIM IIKipUd, OojieM y M's3ax,
KBOJIICTIO, JETIPECi€l0, PO3BUTKOM HEIOKPiB's.

biognasonoiou (BitamiH P, LuTpuH, pyTUH) € y THUX CaMUX IPOAYKTax,
IO ¥ ackopOiHOBAa KMCJOTA; pa30oM 13 HEK BOHM 3MILNHIOIOTH CTIHKHU
KPOBOHOCHUX cyauH. JloboBa 1moTpeda mopociol 340pOBOI JIIOAWHU Yy
0io(1aBOHOIZAX CTAHOBUTH 25 MT.

P-rinoBiTaMiHO3 NPU3BOAUTL OO0 IIABUILEHHS IIPOHUKHOCTI CTIHOK

KamnuisIpiB (10 MicLieBUX KPOBOBWJIMBIB Ha 1LKipi).
Hikxomunoea kucaoma (BitamiH PP, HiaumH) posimproe nepudepudHi
CyIVHM, MOPUCKOPIOE KPOBOOOIr, MOJJIMIIYE CEKpelil IUIYHKA, aKTUBI3yeE
BYIJICBOJIHUI OOMIiH, O€pe yd4acTh Yy KJIITUHHOMY OMXAaHHI, HOpMaJi3ye OOMIiH
XOJIECTEpPUHY, BOAM Ta MiHepaJlbHUX coJjieii. JloboBa mnorpeda mOpoOCIol
300pOBO1 JIOAUHU y BiTaMiHi PP ctanoButh 15-25 mr. HajibGinbiie HiamuHy
Mictarb xai6 (1,51 mr Ha 100 r), kapronas (1,30), kpynu (1,10-4,19), m'sico
(1,60-5,70), nupxu (6,20), neuinka (5,70), kBacondg (2,10). OcobnuBo Oarati
Ha BitamiH PP nmpixmxi nipecoBani (11,4) Ta cymreni rpuou (65,0).

PP-rimoBiTaMiHO3 4acTO CYIPOBOAMTHLCS 3HMKEHHSM  IIUIYHKOBOI
Cekpelil.

Ilanmomenosa kucaoma (BiTamiH B;) TpamisieTbcd B NPOAYKTaX
POCJIMHHOIO 1 TBAapMHHOIO MNOXOMXEHHs. HeobximHuii mjigd HOpMaJabHOIO
OOMiHY pEYOBMH, BIUIMBAE HAa IPOLIECU OKHUCJIEHHS, CIpPUSIE POCTY
enigepMaibHOl TKaHWHU. barari Ha BiTamMiH B;, ropixu, 0000BI pOCIMHHU,
KapToIlIsi, 3¢pHOBI IpoaykTu. JloboBa Hopma — 10 mr. B;- rinmoBiraMiHO3
HEUYITKO BUPAKECHUIA.

Ilipudoxcun (BiTamiH Bg). JIxkepesno BiTamiHy B, — NUMBHI IpiXIxi,
MIIEHULS, SYMiHb, MPOCO, KyKypyna3a, KBacojas 1 ocobnanBo OaHaHu. Llei
BiTaMiH ©Oepe y4yacTb B OOMiHI pPEYOBMH, HacaMmiiepen OiJIKOBOMY Ta
>KMPOBOMY, CTUMYJIIOE KPOBOTBOPEHHSI, PO3BUTOK MPUPOJHOTO IMYHITETY [0
IEesIKUX 3aXBOPIOBaHb, XOBYOBUIUICHHS, 301IbIIYE KUCIOTHICTh IIJTYHKOBOTO
coky. JloboBa moTpebGa mOpOCaOl 3A0pOBOI JIIOAMHM B 1IbOMY BiTaMiHi
CTaHOBUTH 2-3 MT. B¢-TimoBiTaMiHO3 TPAIUISIETBCS TOCUTH PIIKO.
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Pubognasin (BitamiH B,) HopMmaiidye (yHKIiI OpraHiB TpaBJICHHS,
KpPOBOOOIry Ta LIEHTpaJibHOI HEpPBOBOI cucteMu. JJoboBa morpeba — 2,0-2,5
Mr. OCHOBHUM kepenoM BitamiHy B, € meuinka (2,9 mr y 100 r), sifus
(0,44), momnoko (0,13), M'sico (6,14-6,23), puba (0,11-0,2), rpeuka (0,2),
BiBcsiHa kpyma (0,11), ropox (0,15), kBacomsa (0,18), xmi6 i3 OopoiuHa
rpyooro nmomeny (0,11-0,12). barato pubodiaBiHy MicTdaTh apixmxi (0,68 mr
y 100r).

B,-rinoBiTamMiHO3 CYyIIPOBOAUTHLCS TOJIOBHUM 00J€M, IIBUIAKOK BTOMIIIO-
BaHICTIO.

Tiamin (BiTamiH B,) perymioe OOMiH pEYOBHMH, MdiSUIbHICTD OpraHiB
TpaBJIEHHS Ta KpOBOOOIry, (yHKIil LIEHTpaJbHOI HepBOBOl cucrtemu. Ha
no0y monuHa mnotrpedye 1,5-2,0 mr Bitaminy B,. barati Ha TiaMiH ropox
(0,81 mr y 100 r), xBacoas (0,5), mmonsiHa (0,42), rpeuana (0,43) Tta
BiBcsHa (0,49) kpynu, makapoHu Buioro ratyHky (0,90), xii6 i3 GopoiHa
rpyooro nomeny (0,21), HexupHa cBuHuHa (0,40-0,87), meuinka (0,30),
BoJioBi cepie (0,36) Ta Hupku (0,39).

B rinoBiTaMiHO3 CHOPUYMHSE CIIOYATKy TOJOBHMM Oilb, MOCIA0JIEeHHS
MaMm'siTi, 3HVXKEHHS aneTUTy, Mi3Hille 3'IBIS€ThCsl Oi1b y OUISTHIII ceplis.

Qogiesa kucaoma (PponamuH) pa3oM 3 BitamiHOM B, Oepe yyacthb y
rpoiecax KpoBoTBopeHHs. [loTpeda mopocsoi 310poBOI JIOAWMHU CTAHOBUTH
200 MKr Ha n00y. Y ©Oaratbox XapyoBHUX IIPOAYKTaX MiCTUThCS QoOJi€Ba
KHCJIOTa, OMHAK IIiJ 4ac TepMiuHOi o0poboku 80-90% 1ii pyilHyeTbcs. Y
BoyioBili meviHLi € 240 Mkr ¢omieBoi kuciaotu (Ha 100 r mpoaykry), y
BojioBOMY M'sici — 10 mkr, pubi — 4,4—19,0 MKr, cBXOMY CUpi — 35 MKT,
kBacoai — 90 Mmkr, OinokavyaHHIM KanmycTi — 10 MKr, UBITHiIA KamycTi — 23
MKT, 3€JeHii 1oy — 18 MKT.

Llianoxkobanamin (BitTaMiH B,,) CTUMyJII0O€E KPOBOTBOPEHHS, MO3UTUBHO
BIUIMBA€E Ha LIEHTpaJbHY HEpPBOBY cuUcTeMy. JloboBa moTpeda CTaHOBUTH 2
MKr. Hait6uibire BiTamiHy B,, MicTuTbCcs y BoJoBiit meuiHui (50-130 MKr y
100 r), Hupkax (20-30), cepui (25), MeHule y M'sci (2-8), cupax TBepIUX
(1,4-3,6), cupi cBixkomy (1), cmetani (0,36), Bepmkax (0,45).

B,, — rinoBiTaMiHO3 PO3BUBAE 3JIOSKICHE HEAOKPIB'Sl, IPOSIBAMU SKOTO €
3allaMOpPOYEHHS, 3arajbHa KBOJIICTb, IIyM Y TOJIOBi, CUJIbHE CEpLEOUTTS,
3aJM1IKa ITig yac (pi3MYHOro HaBaHTaXKEHHS.

ZKupopo3uunHi Bitamina. PetnHon (BitamiH A). OcobGiuBO Gararti Ha LieW
BiTaMiH Tieuyinka BojoBa (8,2 mr y 100 r), BepmukoBe macino (0,38), sins
(0,35), nupku BosoBi (0,23). KapoTuH — pedyoBMHA, 3 SIKOI B OpraHi3Mi
JIIOAMHU CUHTE3YEThCS BiTaMiH A, MiCTUTbCS y MOpKBi (9 Mr y 100 r), cyxiit
mumuuHi (6,70), 3eneniit uuodym (2,0), Tomarax (1,20), comomkoMy Iiepiii
(1,0), abpukocax (1,60).

3a p1o0y mopocia JoJAuHa MOBUHHA OTpUMyBaTH 1,5-2,5 Mr BiTaMiHy A,
JIBI TPETUHU SIKOTO MOXE CTAaHOBUTHU KApOTHH.
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A-TINOBITAMiHO3 3YMOBJIOE CYXIiCTh MLIKipU, (PYPYHKYJIbO3, KOH IOHK-
TUBIT, 3HWXEHHS TOCTPOTU 30py aX OO <«Kypsdol CJIIIMOTWU», 3MEHIUCHHS
OMNOpY OPTraHI3My N0 Pi3HUX IHPEKIIIN.

Kaavyugepoavr (Bitamin D,, D;) OepyTb ydacTb B OOMiHI KaJblIilO.
Bitamin D; MoOXe CHMHTE3yBaTUCh Yy IIKIpi JIIOAWHM Mi BIUIMBOM
yabTpadiosetoBoro npoMiHHs. IloTpeba mopocyiol 340pOBOI JIOAWHU Y
BitTamiHi D He mepeBuinye 0,01 mMr Ha goOy. Habararuri Ha 1ei BiTaMiH
MeYiHKa TBApUH i MOPCbKUX pUO, SEYHUM KXOBTOK i BEPILIKOBE MAacJIO.

3a D-rinoBiTaMiHO3y — y [iT€ll 3HMXKYETHCS BMICT KaJblil0 B KICTKAX, 110
MPU3BOAUTH IO PO3BUTKY paxiTy, y JOPOCIMX BUHUKAE CJIAOKICTb Y M '3aX.

Toxoghepoay (Bitaminy E) HaiiOinbuie y 3ejeHuUXx 000ax, 3eJIEHOMY
ropoci, cajari, BIBCi, MILIEHULl, KyKypya3i. ¥ BeJIUKiiA KUIBKOCTI MICTUTBCS B
POCJIMHHUX OJIISIX — CO€EBIM, KyKYypyA3sIHi, COHSIIHUKOBINA. [lo60Ba HOpMma
ioro — 20-30 mr. Biramin E Oepe ydacTtb y ByIJIEBOOHOMY, OiJIKOBOMY Ta
KMPOBOMY OOMIiHi, TOJIMIIYE BCMOKTYBAaHHSI Ta 3aCBOEHHS BITaMiHYy A,
CTUMYJIIOE M'SI30BY CUCTEMY.

3a Hecrtauyi BiTamiHy E BMHMKae mopylieHHs1 OOMiHY PEYOBMH, TSIXKKi
ypaxkeHHsI pi3HMX OpraHiB i cucteM. K nikyBaJbHMI 3acid BiTamiH E pazom
3 OEIKMMM IHIOMMHW IIpenapaTaMu BXWBAlOTb IIPU OCJHA0JEHHI CTaTeBOI
¢dyHKI1IiI, y pas3i 3axBOpIOBaHHb HEPBOBO-M'SI30BOI CHUCTEMHM, pO3Jamax
nepu@epuyHoro KpoBooOiry, TpomMOodaebdiTi i TpodiuyHMX BHUpa3Kax,
3aXBOPIOBAHHSIX MEYiHKU, LIKipU, OYEU TOLLO.

Dinoxinon (BitamiH K) mnpHUCKOpIoe 3CijaHHS KpOBi, 3MEHIIYE
MMPOHUKHICTb KaIlUIIpIiB, CTUMYJIOE BiZHOBJICHHS VYIUKOJIXECHMUX TKAHWH.
IToTpeba mopocioi 3m0poBoi JoauHM y BitaMiHi K ctaHoButh 1,8-2,2 Mr Ha
no0y. HaiiGiibiue @iI0XIHOHY MICTITh OUIOKayaHHA Ta ILIBiTHA KaIlycTa,
TOMaTu, rap0y3, IMeviHKa CBUHSYA, M'sico, gillig. baraTto 11boro BiTaMiHy € B
MOPKBI, OypsiKax, KapToIuii, 6000BMX, IMIIEHULII Ta BiBCi.

ITpu K-rinoBitaMiHO31 MIBUILYETHCS KPOBOTOUMBICTD 3 HOCA, ITiJI Yac MOpIi3iB.

MinepajbHi pe4oBHHM € 000B'SI3KOBOIO CKJIQIOBOIO XapuyyBaHHS JIOAWHMU.

Kanbliii — OCHOBHMI CTPYKTYPHMM KOMIIOHEHT KiCTKOBOI TKaHWHMU. 3a
JIOr0 y4acTi BCTAaHOBJIIOETHCS piBHOBAra MiX 30yIXKEHHSIM i1 TaJIbMyBaHHSIM Y
KOpi roJIOBHOro Mo3Ky. Kambliii akTuBidye (epMEHTM WIJIyHKA, ITiAILTYH-
KOBOI 3aJ103M, TOPMOHHM, a TaKOX BIAIrpa€ BaXJIMBY pOJb B IHIIUX
(pizionorivHnx Ta OioxiMiyHMX mpouecax. JloboBa morpeba Kajbllilo s
JIOPOCJIO0] JIIOAMHM CTaHOBUTH 800 MT.

Haiibinbiue xanbiiirto Mictuthess B TBepaux cupax (1040-1050 mr y 100 1).
CnoxuBanns 0,5 11 Mosoka 3abe3neuye 3/4 (600 MT) 1060BOI OTPEOU KaJIBLIIIO.

Maeniti  peryjroe poOOTy HEpPBOBOI CHUCTEMHU, KaJbLIEBUMA Ta
XOJIECTEPUHOBUI OOMIH, CTUMYJIIOE KOBUYOBUIICHHS, 3HUXY€E apTepiaIbHUNA
TuckK. JloboBa morpeda MmarHiro ctaHoBuThb 400 mr. MarHiif MIiCTUTBCSI Yy
XJIi0i, Kpymax, Tropoci, TopixaX, y MEHIIIA KiIJIbKOCTI — B MOJIOYHUX
MPOAYKTax, oBoYax, (ppykKrax.
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Hampiii 6epe ydyacTb y BOOHO-COJBOBOMY OOMiHi, peryJsiii KpOB'STHOTO
TUCKY, (YHKIiI HEpBOBOI CUCTEMM Ta M'S30BUX TKaHuMH. Hanxonuts B
OpraHi3M TOJOBHMM 4YWHOM Yy BHUIJISIAI XJOPUAY HaTpilo (KyXOHHA CUIb).
Hapnuimok coii  COpUYMHIOE 3aTpUMKy BOJM B OpraHidMi, pO3BHUTOK
TINEepTOHIYHOI XBOPOOM, 30LIbIIYE HABAHTAXXECHHSI HA HUPKU Ta Ceplie.

Kanin minBuiye ToHyCc M's13iB, 30KpeMa cepid. JloooBa nmotpeda — 2,5-
5,0 r. OcobauBO 6arati Ha Kajii KapToIuisd, MOpPKBa, KaIrycTa, OypsiK, ropox,
MIIOHO, CBLXXI a0pUKOCH, MEPCUKU, YPIOK, Kypara, YOpHOCJIMB, i310M, TPYILIi.

@ocgpop  3abesreuye  HoOpMajbHE  (PYHKIIOHYBAHHS  LIEHTPaJbHOI
HepBoBO1 cucteMu. [Jlo6osa morpeda — 1200 mr. barati Ha ¢ochop KBacoJs
(540 mr y 100 r), ropox, BiBcsiHI Ta mepsoBi kpynu (320-350), pubda (250),
xj1i6 (200), mojioko Ta MoJIouHi npoayktu (80-220).

Xaop Gepe ydacThb Yy peryJisilil OCMOTUYHOIO THUCKY, BOJHO-COJIbOBOMY
OOMiHi, B YTBOPE€HHI LIJIYHKOBOTO COKY. /[lo6oBa morpeda — 2 r. B opraHism
XJIOP HAIXOAUTb TOJOBHMM YMHOM 3a PaXyHOK XJIOpHAY HaTpito (KyXOHHOI1
coii). AKX mpaBwWio, JIIOAMHA Y4acTO OTPUMMYE XJIOp VY HAIUILIKY — 3a JIE€Hb
O0Jm3bKO 6-9 T (Taka KilmbKicTh MicTUThes B 10-15 1 Xx7opuamy HaTpio).

Cipka HeoOXimHa 111 CUHTe3y aMiHokuciaoT. JloboBa Hopma — 1 T.
MicTtutbcst B M'sici, pubi (MOPCHKUIA OKYHb, CTaBpUAa), SIULISIX, MOJIOL, CHUpi.

Yci HaBeneHi BUILE PEYOBUHM HAJIEXKaTh OO0 MakKpoejaeMeHTiB. Kpim
TOTO, IJISI OPTaHI3MYy IYXe IOTPiOHI MIKpOeJeMeHTU, 1OoOOBa MOTpeda SKUX
HE NMOBMHHA nepeBuinyBatd 20 mr. 3amizo, Miab, KOOAIbT, HiKeJIb HAJIEXAaTh
10 010MIKpPOEJIEMEHTIB, HEOOXITHMX OJIsI KPOBOTBOPEHHS.

3anizo — Oinblle TIOJJOBUHM MOro MICTUTLCSI B TIeMOIJO0iHI KpOBi.
IToTpeba nst yonoBikiB 10 mr, misg XiHOK — 18 Mr Ha 100y. Oco6JIMBO BOHO
HeoOXigHe ISl nmiTeil, 1100 YHUKHYTU HeOoKpiB'sa. barato 3amiza B meuiHli,
HUPKaxX, MO3KYy, M'ICi KpOJIMKIiB, SIHLSIX, IpeyaHiii Kpymni, 0000BuX, s071yKax,
MepCUKax.

Miobv HeoOXxigHa Oj1si cMHTE3y reMmoriaobiHy. Ilorpedba — 2 mr Ha g00y.
Haii6inbine Miai MiCTUTBCS B IE€YiHLI, TPOAYKTAX MOPs, 3€pHOBMX, I'peyaHii
1 BIBCSIHIM KpyIlax, ropixax.

Kobaaem G6epe yyacth y KpoBoTBOopeHHi. IloTrpeba — OGausbko 100-200
MKI Ha g00y. Jlocute Garato KoOajJbTy B MOPCBKMX BOAOPOCTSIX, T'OPOCi,
OypsiKax, MOpiyKax Ta IMOJYyHMUIII.

Hikeav cTuUMyNIIOE MOpOLECU KPOBOTBOPEHHS, ajie MOro HaIJIUIIOK
LWIKiIIUBUI (3aXBOPIOBAHICTh poriBKU oueii). lLleit eleMeHT NpuCYTHil B
OpraHi3Mi MOPCbKMX TBAapMH 1 puo.

Mapeaneuyb BUKOHYE OCHOBHY (PYHKIIiIO Yy (POpMyBaHHI cKejieTa. JloboBa
norpedba — 5-10 mr. Bmict MapraHiiio B M'sici, pubi, MOJOYHMUX MPOAYKTaX i
SULSIX HEBEJIWKMM, Oulble ¥oro B 3jakax, 0000BMX 1 ropixax. barato
MapraHiifo B 4yai Ta KaBi. OqHa CKJISIHKA Yaro MiCTUTh 110 1,3 MI Mapraio.

Hoo OGepe yyacTb B YTBOPEHHI TOPMOHY IIMTOMNOAIOHOI 3ajo3u. 3a
aediuuTy Moay B OpraHi3Mi MOPYIIYETbCS (PYHKIIS LIATONOAIOHOI 3a7103U:
BOHA 30iIbIIYETHCS, BUHUKAE 3aXBOPIOBAHHS — eHAeMiuHMM 300. Haiibi-
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JIbLIIE MOAYy MICTUTBCSI B MOPCHKIM BOJi, MOBITPI Ta TPYHTI MPUMOPCHKUX
palioHIB, HaliMEHIIE — B MOBITPiI Ta TPYHTI TIPChKMX paiioHIB. baraTo oy €
B MOpPCHKiiAi pubOi (0COOJMBO Tpiclli), KpPEeBETKaX, MOPCHKili KamycTi Ta
MogoBaHii KyxOHHI coui. OntumanbHa 1ooosa Hopma— 100—200 MmKT.

®@mop HeoOXigHUIA 111 (popMyBaHHS 3y0iB i ckeneTta. OCHOBHE JIXKEpeJio
(ropy — mnmMTHA BOIA; BT BOAM MICTUTLCSI B CEpeAHbOMY 1 MTI LIbOTO
MikpoesieMeHTa. JItognHa 3 Bomor orpumye 1,0—1,5 mr ¢ropy 3a mody. Y
XapyOBMUX MPOAYKTAX MICTUTHCSA MaJIO PTOPYy. 3 DKECIO B OpPraHi3M HaAXOIUThb
0,23-0,35 mr ¢gropy 3a no0y. BiH € B pubi, GapaHuHi, TeJSATUHI, BiBCSIHil
KpyIli, TOpixax.

Ilunk HeOOXimHWIA IJII HOPMAJIbHOI JISUIBHOCTI €HAOKPUHHHUX 3aJ103.
IToTpeba moauHu B 1MHKY — 10 - 15Mr Ha noOy. LIMHK € B mediHli,.M'sci,
SIEYHOMY XXOBTKY, I'puOax, 3jakax, 0000BMX, BUCIBKaxX, KapToIlJi, OypsKax,
ropixax TOLIO.

Xpom PEryJIo€ BYIJI€BOAHUI 1 MIHEpaJIbHUIN OOMiHM. XPOM MICTUTHCS Y
BOJIOBiii TeuiHLi, M'sci, NOTUL, 3epHOBUMX 1 OOOOBUX, TEPJOBIA KpyIi,
XXKUTHbOMY OOPOIIIHI.

JlikyBasibHEe  TOJIOMYBaHHS  (PO3BaHTAXYBAJbHO-AIETAYHA  Tepamis).
OmHMM 13 BaXJIMBUX 1, HA XaJjib, 1€ MAJIO BUBYCHMX LLISIXiB 30€peXeHHS i
BiTHOBJIEHHS 370pOB'l € TpuUBajle NOOPOBLIbHE TOJOAYBaHHS. lcTopis
JIIOICTBA CBIOYMTD, 1O TOJOAYBAaHHS, TOOTO IIOBHA BIIMOBA BiI 1Xi, 3JaBHA
PEKOMEHAYBaIOCS i OyJ10 YaCTMHOIO OOpSIiB XPUCTUSIHCHKOI, OyIIifiChKOIl i
MaroMeTaHCbKOl1 PEJIirii.

Ha BinMiHY Bif rosjony, BUKJIMKAHOIO BIJCYTHICTIO XapyOBMX IMPOIYKTIB 3a
HaI3BUYAHMX YMOB, JIKyBaJibHe TojomyBaHHs (JII)) CTBOproe mNCHXONOITIYHY
CUTYaLlilo, B SIKiii 30BCIM HEMA€E MOYyTTs 0e3Brxony. Baximso it e, 1o mpu JII'

CTaBJISITbCSI TIEBHI KOHKPETHi 3aBIaHHS, MOB'SI3aHi abo 3 OIy:KaHHSIM,
a00 3 JIIKyBaHHSIM KOHKPETHOIO 3aXBOPIOBAHHS, IO NCHUXOJOrIYHO BUIPAB-
JoBye wKigmuBi Hacmigkyd JII', gxi BiguyBaroTh xBopi. JII' € cuibHUM
cTpecoBuM (pakTopoM (3a CWIOK [Aii 1 Ha OpraHi3aM, 1 Ha HacJigoK
3aXBOPIOBAHHS, SIKWII MOXHA IOPIiBHATU JIMILE 3 XipypriYHUM BTPYYaHHSIM).
JII' € myxxe CUMIBbHUM JiKyBaJbHUM 1 03m0poBUMM (akTtopoM. Lleit meton 3a
MEBHMX CUTyallii MoOXHa Ha3BaTU  aHTUi3iondoriyHUM. OcTaHHE
BUPAXAETbCI B TOMY, 110 3a JII' BUKIIOYAIOTBCS 3BUYHI IIOAPA3ZHUKHU, 1
KJIITUHU TIOYMHAIOTh (PYHKIIOHYBAaTU y HE3BUYAMHMX yMoBax. ToMy 103Bila
Ha JII' Moxe maBatu JMIlIE JiKap, KWK NPAKTUKYE BUKOPUCTAHHS LILOTO
METONY JIIKyBaHHSI.

2.2.2. BukopucTaHHs JiKapChbKHX 3aC00iB
Jng miaTpyuMaHHS TIpale3gaTHOCTI, MPUCKOPEHHS IPOLECIB BIIHOB-
JICHHS ITiCJISI BEJIMKMX HaBaHTaXXe€Hb, 3a TOCTPOI i XpOHIYHOI BTOMU, MEPEB.-

TOMHU, XBOPOOJMBOIO CTaHY HHUHI ILIMPOKO 3aCTOCOBYIOTH (PapMaKoJIOTiuHi
3acobu, 30KpeMa Ipernapatu pOCIMHHOIO MOXOXKEHHSI.
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Bitaminn. Cepen ¢apmakoaoriyHux 3aco0iB  BiZHOBJIECHHS IIpalie3-
JATHOCTI ¥ MpodiJakKTUKM MEPEBTOMU OCOOJMBE MicClie IOCiIalTh BiTaMiHU.
Hecraua ix B opraHiaMi IpU3BOAUTH OO 3HWXXEHHS IIPaule3IdaTHOCTI,
BTOMJIIOBAHHSI 1 pi3HUX XBOpOOJMBMX CTaHiB. 3apa3 BXMBaWOTh, SK
3BMYaiiHO, KOMIUIEKCHI BITAMIHHI IIpenapaTtyu — IOJiBITAMIHMU.

YHoesim npuiiMaloTh Mo 2 apaxe IBidi Ha AeHb (Kypc 15 OHiB).

Aeposim nipuiimarotb o 1 gpaxe pa3 Ha aeHb (Kypc 30 aHIB).

Irymamesim cxnamaerbcd 3 10 pisHux BitamiHiB: I[lpuiimarors 1o 1
TabJeTLI TpUYi HA AEHb B IE€PioJ BeIUKUX (PI3MUHMX HaBAHTAXKEHb.

Komnaesim cKiagaeTbcsl 3 MIKpPOEJIEMEHTIB, COJICH, TIOJiBITaMiHiB.
ITpuiimarots 1o 1 TabyeTwi Tpyu4yi Ha JE€Hb.

Onieosim BXUMBAKOTh 1O 1 Apaxe Tpudi HA JEHb.

Jlekamesim MOCUIIIOE 3aXUCHI (PYHKIIII OpraHi3mMy, BMSIBJISIE TOHI3yHOUYy
nito. IlpuiiMaroTh 3a BeaMKMX (i3MUYHMX HaBaHTaXEHb, pO3JaAiB CHY,
HeBpo3iB. [IpuiiMaroTs 1o 1 TabieTwi aBidi Ha J€Hb.

Tlonisimanaexc ckinagaetbesa 3 10 BitamiHiB. IlpuiimaroTh 3a BTOMU i
MepeBTOMMU, MPOPUIAKTUKM BiTaMiHHOI HedoCTaTHOCTI mo 1 npaxe 3-4 pasu
Ha JEHb.

Bisanmon cknapaetbcsa 3 BitamiHiB C, A, PP, E, BitamiHHux rpyn B,
MikpoesieMeHTiB. [IpuiimMaroTs 1o 1 xarcyai ABiYi HA JEHb.

Tempasim BXWBAIOTH ITiCAS IHTEHCUBHUX (DI3MYHMX HABAHTaXeHb Mo |
TabeTLi ABiYi-TpWUYi HA JE€Hb.

Ackopymun Mictuth ackop6iHoBy kuciaory (0,05 r), pyrun (0,025 r),
rmoko3y (0,2 r). BxxuBatoTh 3a (i3MUHMX HaBaHTaXXeHb 110 1 TaGieTui Tpuyi
Ha JI€Hb.

FEsina — xomiuiekc BitaMiHiB E i C. IlpuiimMaroTs 1o 1-2 kamncynai Tpuui
Ha JI€Hb.

KpiMm KOMIUIEKCHMX BITAMIHHMX IIpenapariB, BUKOPUCTOBYIOTbCS M
OoKpeMmi BiTamiHu. Haityacriiie BXXMBarOTh aCKOpOiHOBY KucaoTy (BitamiH C),
Tokodepoa auertar (BitamiH E), MopicTepoJsi, Kajblilo NaHramMar (BiTamiH
B,5), mipunokcanbdocdar (BitamiH B¢) Ta iH.

IIpenapaTy, sKi BIJIMBAIOTh HA eHepPreTHYHi i MeTa00JIiuHi mpouecu

Illepninmon TMiABUILYE CTIMKICTb OpraHizamMy a0 IH(EKLi 1 3arajeHb.
BxwuBaroTtbh no 2-4 tabneTkyu Ha ACHb K NpoduUIaKTUIHUI 3acCio.

Ilikaminon 3HIMA€E TICUXOEMOLIMHY 30yIJIMBICTb, IIOYYTTS BTOMH,
3MILIHIOE BIIEBHEHICTh Yy cO0i, MPUCKOPIOE MPOLIECU BiTHOBJICHHS, MOJIMIIYE
coH. IlpuiimMaroTs o 1-2 TabneTku nBidi HA IEHb.

Acnapkam  BUKOPUCTOBYETbCS  JJIsI  NOpOQUIAKTUKM  MNEPEBTOMU
(nmepeHanpyxeHHs). [IpuiimaioTs mo 1-2 TabiaeTKy TpUUi HAACHb.

Caghinop BUKOPUCTOBYETHCS B IIepioJ iHTEHCMBHUX HaBaHTaXEHb, 3a
BToMu. [IpuitmMaroTs o 1 TabaeTwi Tpuui HA geHb (Kypc 10-15 gHiB).

Docpadern BUKOPUCTOBYEThCS 3a TepeHanpyXXeHHs ceplisi. BxkxuBaloTh 10
100 mr Ha moOy mpotsrom 7-10 gHIB y mO€gHAHHI 3 PUOOKCHUHOM.
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Ilaumoxpun BUKOPHUCTOBYETBLCS K TOHI3YIOUMIA 3aci0 3a IIEpEeBTOMU,
HeBpacTeHii. Ilpuitmarore mo 30-40 kpamnenb OO0 iAM ABiYi-TpUYi Ha OEHbB
(kypc 10-12 gHiB).

Puboxkcun 3aCTOCOBYIOTh 3a TOCTPOrO Ta XPOHIYHOIO MNEpEeHAIpPyXKeHHS
ceplis, MOPYLIEHHS CEePLIEBOro pUTMy, iHTeHCHBHOI Tipaui. [IpuiiMarots no 1
TabJeTii 4-6 pasiB Ha AeHb (Kypc 10-20 mHiB).

Kanito opomam Moxe OyTM NMpU3HAYECHUN 3 MPOPIIAKTUYHOK METOIO 3a
BEJMKMX (Pi3MYHMX HaBaHTaxkeHb no 0, 5 r ABIYi-TpUYl HA JI€Hb.

Tromaminosa kucioma CHIPUSITIIMBO Ji€ HA BITHOBHI MpoLecy 3a (Pi3UYHMX
HaBaHTaXeHb. BXX1BalOTh NpU BEJIMKUX (DI3UYHUX i TICUXIYHUX HABAHTAXKEHHSIX 11O
I TabneTui ABivi-TpU4i HA aeHb micis igu (Kype 10-15 gHiB).

Kanvugro eniuepogpocgpam BXUBAIOTH Mi 4Yac iHTEHCUMBHMX HaBaHTAXEHb Ta
I BIIHOBJICEHHS CWJI TIC/AS BEIMKMUX (PI3MMHMX HABAHTAXXEHb 3a TEPEBTOMM,
BUCHaXXEHHSI HepBOBO1 cucteMu no 0,1-0,3 T nBidi-Tpudi Ha JEHbD.

Jlinoyepebpun BXVBAIOTh 3a TIEPEBTOMU, MiAyNagaHHS CWJI, HEJOKPIB's
no 1 Tabnerui Tpudi HA aeHb (Kypu: 10-15 mHiB).

QDocpper BXUBAIOTH 3a MNEPEBTOMU, HEIAOKPIB's, HeBpacTeHil mo 1-2
TabJEeTKM ABiYI HA AeHb (KypC 2 THUXKHI).

@imun — BUKOPUCTOBYIOTb IIiJi 4ac BaXKoOi Ipali, 3a MNEepeBTOMHU,
(byHKILIIOHAJILHUX PO3j1aJaX HEPBOBOI cucTeMu, HenokpiB'1 mo 0,25-0,50 r Ha
neHb (kypc 10-15 gHiB).

TpanksijgizaTopu i cegaTuBHi 3aco0n. 32 BeJIMKOTO (Di3MYHOIrO i HEPBOBO-
MCUXIiYHOTO  HAIPYXEHHS  MOXYTb BMHUKHYTM  HEBPOTUYHMM  CTaH
TPUBOXHOIO OYiKyBaHHS$, IMOXOHIAPWUYHI peakilil, sKi BUMararoTb BTPYYaHHS
Jikapsg. CyyacHa MeaulIMHa BOJIOAIE 3aco0aMM, $IKi peryjJloTh CTaH i
HOPMaIi3yIoTh MCUXIYHY JisUIbHicTh JionuHu. Ciaig HagaBaTU mnepeBary THUM
3acob0aM, SKi He CIIPUYMHIOIOTH pejakcallil M'sI3iB, He BIJIMBAlOTh Ha SIKICThb
pobotu. Ilpu HeagmekBaTHOMY MPU3HAYEHHI JEAKMUX MperapaTriB MOXe
CITOCTEpIraTUCY 3arajlbMOBaHICTb, COHJIMBICTb, IIOCJIA0JIEHHS yBaru; Mopy-
LIEHHS TIPaBWJIbHOI OLIIHKMW CUTyallii, 3HWXEHHS M'SI30BOTO TOHYCY.
Hanpukiiag, cegykceH 1 e€JIEHIyM NOPU3BOIATH O pPO3CIA0JEHHS MYCKY-
JlaTypu, (peHazenam — 10 MOCaa0JeHHS yBaru.

Mebixap — 3acniokiiimsuii 3acio. [Tpuitmarors mo 1 TabneTwi ABiYi HA TVXKACHb.

Hozenam — 3acnokiitnuBe cHopiiiHe. Ilpuiimarors mo 1 TabGueTwi aBivi
Ha JIeHb (ocTaHHi# Tpuiiom 3a 40-60 XB mepen CHOM).

Amizun ni€ 3aCOOKIAIIMBO HA LEHTPajJbHY HEPBOBY CHUCTEMY, IMOCHUJIIOE
e(PEeKT CHOIIMHMX 3aco0iB 1 € ciaabKuM TpaHKBuUIiZaTopoMm. IIpmitmMaioTh mo
0,001 r gBivi Ha geHb (kKypc 10-12 gHIB).

Teypemizun BUKOPUCTOBYIOTb 34 PO3YMOBOI 1 (DI3MYHOI BTOMM.
[Tpniimators mo 5 mr, un mo 30 kpanenb, 0,5 % po3unmHy TpUUi Ha IEHb
(kypc 10-15 gHiB).

EXxinoncun HITpaT BXMWBAIOTh 34 (PI3MYHOI 1 HEPBOBO-TICUXIYHOI II€PEB-
TOMH, SIKa CYIIPOBOIUTHLCS TOJIOBHUM 00JieM, po3nagoM cHy. [lpuiiMaroTh 110
10—20 kpanenab ABIYI HA AEHb Iepen 11010 (Kypc 2 THXKHI).
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dapmakoJjoriyni  3aco0M  BiJHOBJEHHA mpane3aaTHocTi. Basepiana.
[Iupokmii giarma3oH 3aCTOCYBaHHS, SIKUI Ma€ BajiepiaHa, MOXHa OKPECIUTU
TpbOMa TOJOBHMMM HalpsiMaMM: BIUIMB HAa CTaH HEPBOBOTO 30ymXEHHS i
IIEPEBTOMM, HEPBOBE O€3COHHS 1 HEPBOBE cepuLeOUTTI. [ MNOCUIECHHS
e(PeKTy U MOEIHYIOTh 3 IHIIMMU JIIKAPCbKUMU pocavHamu. Hampukiian, 3a

HEpBOBO1 30yIJIMBOCTI i MEepeBTOMM — 3 MEJIICOI, IpU OE3COHHI — 3
XM€JIEM, 3a HEPBOBOI'O CEPLEOUTTS — 3 KOHBAJIEIO.
Jlikapcbki (popMu BajiepiaHu — BOJHI, CIIMPTOBI W eQipHI BUTSIXKKMU,

CaMOCTIHI Y KOMOiHOBaHi, MopoluKku, TabneTku Touo. [IpakTuka mokasye,
10 BaJiepiaHa € JOOpUM CeJaTWBOM, ajie Tpeba 3HaTh, IO 1i 3aCIOKIMIMBa
Iiss Hactae 3a ToyHoro po3yBaHHd. IlpuitmanHsa 1o 10-20 kpamnenab
HACTOSIHKM Ma€ IIepeBaXHO McuxoTepaneBTUYHUI e@ekT. Kpaie B3sATU
OOHY KAaBOBY JIOXKEUKY HACTOSIHKM 1 O03y Ipu NOTpedi IMOBTOPUTU IBiYi-
TpUYi Yepe3 IMiBrogvHU.

Xmine. Jlerkuii cemaTMBHUI 3acid 3 LIEHTPaJIbHO3aCHOKIMINBOKIO MOI€IO,
JK 1 BajiepiaHa, aje cJiadlue BUPaXEHOI, 13 CUJbHIIIMM CHOOIMHUM i
3acCIOKiiMBUM edeKToM Ha crateBy cucTeMy. Moro BXuBalOTh 3a
OE3COHHS, HEPBOBOI racTPOIIaTil 1 CEKCyaJTbHOIO HEBPO3Y.

Cobaua kponuea 36éuuatina nie cepatuBHo. IlomiOHO no BajepiaHu i B
MOEAHAHHI 3 IHIIMMM POCIMHAMM MOXE 3aCTOCOBYBAaTMCS 3a CEpPLEBMX Ta
IHIIMX HEBPO3iB, CITJIEIICIl.

Meanica aikapcvka. € Tpu TEepeBaXHi HANpsSMW 3aCTOCYBAaHHS MEJICH:
HEPBOBE Ceplie, HEPBOBUI LIJYHOK i IMOPYIIEHHS CHY. BaxiuBo, 1100 go3a
He Oyja HaATo Maja. 3anaploloTh JBI 4YaliHI JIOXKKM TpaBU CKIISTHKOIO
rnepeBapeHol Boau. Yal HalKpalle BUIIMBATU TEIUIMM, MIACOJOIXKCHUN
MEJIOM, ITicJsl Bedepi, Oe3mocepeHbO Mepe CHOM.

Jlaganoa. KBiTKM JaBaHIM 3aCTOCOBYIOTH Y KOMOiHAlil 3 IHIIUMU
JIIKAPCbKMMM POCIMHAMM IS JIIKYBaHHS O€3COHHSI, HEBPACTEHIl, HEPBOBOIO
CepLEeOnTTsI, MIrpPEeHi, 3aIIaMOPOYEHHS TOLLIO.

Ilepsousim aikapcokuii. Ilopsin 3 IHIIMMM BIACTUBOCTSIMHU NEPBOLBIT i€
3aCIOKIMIMBO 3a O€3COHHSI, HEBpO3y W eIIencili y MO€NHaHHI 3 1HIIMMU
TpaBaMMU.

36ipobill 36uvaiiHull — OAHA 3 HAWYXXWBaHIIIMX JIKapChbKUX POCIMUH, sIKa
BUSIBJISIE 1 TIEBHY CEIATUBHY [Ii10, a TAKOX AOOpE Oi€ 3a NCHPECUBHOIO CTaHY.
[ToninmuueHHS HaCcTpOK MiJ 4Yac 3aCTOCYBaHHS 3Bipo0OOIO HACTA€ HEramHo.
Ilepmmii edexT BUSBISIETLCSA 4Yepe3 TpU TUXKHI, a OpUMaTU HOro Tpeba
npotrssiroM 2-3 wmicauiB. IKignuBi MoOiYHiI SIBMIIA HE CIOCTEPIrajJucCh.
3Bipo0iii 3BUMYAMHMI  MOJIIIIYE HACTpiA 1 TOMY CJIAaBUThCS  SIK
AHTUIETIPeCUBHUI 3aci6. Moro Iis He Taka CuiIbHA, SK CUHTETUYHUX
JIIKyBaJbHUX 3aco0iB (iMimpaMiH, AaMITPUNTWIIH Ta 1H.), TOMYy #W He
3aCTOCOBYETBLCSI 3a CHpaBXHIX €EHIOICHHMX JeNpeciii, a came, TIIpu
CUMNTOMATUYHUX, HEBPOICHHUX JEIIPECisiX, BEreTaTUBHIN AUCTOHII, HIYHUX
cTpaxax y JiTel Ta HIYHOMY CE€YOBUALJICHHI.
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Axio Tpeba MIABUILMUTU XUTTEMISIJILHICTH OpPraHi3My, 3aCTOCOBYIOTHCS
TaK 3BaHi aJanToreHW (KEHbIIEHb, €JIEYyTEPOKOK, BEJIMKOTOJOBHUK), SIKi
CTUMYJIOIOTh MISJIBHICTh OpraHi3My B3araji ¥ IiABUIIYIOTh MOro 3JaTHICTh
MIEPEHOCUTU CTPECHU, BTOMY TOILIIO.

Benuky rpymny TOHi3ylOUMX PEYOBUH CTAHOBJISATH CIOJYKM 3 >KCHBILECHS,
apajii MaHbYXYpPCbKOI, 3aMaHUXXW BUCOKOI, €JICYTEPOKOKA KOJKYOro, a
TAaKOX 13 JIeB3€l, apHIKMU, JIMMOHHMKA KWTAaWCbKOIO, POMIOIM POXEBOI 1
TUPJAUYY KOBTOro. BOHM TOHI3yIOTb XXUTTEBI MPOLECH, HOPMAJI3YIOTh
KpPOBOOOIr, OMXaHHS 1 TpaBJIEHHS 1 3HIMAlOThb CKaM'SIHUTICTb 1 CKYTICTb,
3yMOBJIEHY CTpecaMu 1 crasmaMu IageHbkux M'a3iB. Lli  pedyoBuHU
Ha3uBalOTh aAHTUCTPECOBMMM, abO agamnToreHaMu, TOMY 1O BOHM
MiABUINYIOTh 30ATHICTb JIOAWHU MPUCTOCOBYBATUCS IO CTPECOBUX CUTYALIINA.

Jnga  nigBuieHHS  (PYHKIIOHAJBLHOIO  CTaHy JIOAUHU  MOXHa
BMKOPMCTOBYBAaTU Ha3BaHI HUXKYE JIIKAPChKI POCIMHMU.

Aip  mpocmunosuii (Jienexa 3BUYAiHA, TaTapCcbKe 3ULISA, 1pHULS,
LIYBapHUK, CAalllMHA, TaBip) Ma€ TOHI3yl04l BJACTUBOCTI.

Apania eucoxa (apajlidi MaHbUXYPCbKA), apania cepuesuona (apanis
I[IImigra) moaininyroTh 3arajJibHUM CTaH, MiJABUILYIOTh PO3YMOBY Ta (Qi3UYHY
npaue3naaTHicTb. BUKOpUCTOBYIOTH 3a (PyHKLIOHAJIBLHUX PO3JaliB HEPBOBOI
cucteMu (0COOJMBO TaKMX, 1O BUHUKJIM BHACJIIOK TPUBAJIOl PO3YMOBOI i
(piznyHOI TIEPEBTOMN).

Bunoepao kyavmypuuii. Ilnmooum MawTbh 3arajabHO3MILHIOBAJbHY AdilO,
sarogu e(eKTUBHI IpU HEJOKPIB'l, BUCHAXXEHHI HEPBOBOI CUCTEMMU.

Ipanamnux 3euuaiinut (rpaHart). CBixi miogu abo CiK peKOMEHIYIOThCS
SK 3araJbHO3MILHIOBAJIbHUM 3aCI0.

Tynvba cinna. HaciHHSI BXUBAIOTh K TOHI3YIOUMI 3acio.

3amanuxa eucoka (OIJIONIAHAKC BMCOKMM, €XiHOMAHAKC BHCOKUM).
Hacriii migBuillye 3arajibHy OIIIpHICTh OpraHi3My IO BipyciB i MiKpoOiB, 10
HECIIPUATIMBAX  YMOB  HAaBKOJUIIHBOTO  Ce€pedoBMIla  (KOJMBAHHS
aTMOoC(epHOro THUCKY, TeMIIepaTypu TIOBiTpad Touwo). IlokazaHHSIMU 10
MpPU3HAYEHHSI HACTO 3 KOpPiHHS 3aMaHUXU € po3ymMoBa ¢ i3nuyHa
IIEpEBTOMA, CeplLEeBa HEAOCTAaTHICTh. IIpM BXMBaAaHHI HACTOK 3HUKAIOTh
BTOMA 1 ApPaTiBJIMBICTb, 3'IBIISIETbCS IMOYYTTS OaabOpOCTi, BiIHOBIIOETHCS
Mpaue3naTHICTb.

Konwwuna noezyya (KoHwoiHa 6ina). BinoMa sIK TOHi3ytouuii 3aci0.

Jlasanoa konockosea. JlaBaHAOBY OJ1il0 BUKOPUCTOBYIOTh B apoMaTeparii
(mo30BaHE BBEACHHS B MOBITPSI BUCOKOAKTUBHUX (PITOHLUMAHUX KOMIIO3UIIIN
3YMOBJIIOE 3arudenb IU@PTEepiiHUX OaKTepill, CTPENTOKOKIB i THOETBOPHUX
cradpinokokiB Ha 80-97 %, 3abesrneuye TOJiMIIeHHS (QYHKUIOHYBAaHHS
HEPBOBOI 1 CEPLIEBO-CYAMHHOI CUCTEM, 3MEHIIYE CTOMJIIOBAHICTD).

JlumonHnux KUumatcoKuu. [TinBuinye poO3yMOBY (piznuny
Mpale3naTHiCTb, CTIMKICTb OO0 HECOpUITIMBUX yMOB. IlokazaHHsSMU 10
MNpU3HAYEHHS JIMMOHHKWKA KUTAMCbKOro € (pi3MuHa i po3yMoOBa IE€peBTOMA,
MiABUILIEHA COHJIMBICTh, 3arajbHE BUCHAXXECHHSI.
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Jlobka 0eoaucma. JiioBUM 3acO000M BBaXXa€ThCs cajen (peyoBUHA i3
OyJb0 JIIOOKM JBOJMCTOI) TIPYM 3arajJibHOMYy BHUCHaXEHHI OpraHiamy,
3YMOBJICHOMY (Pi3MYHOIO 1 pO3yMOBOIO TIEPEBTOMOIO.

Osec nocisenuti (oBec 3BMYariHuit). HacTiil 3ejieHOI BUCYILIEHOI POCIMHUA
(TpaBM) TmigBuILyE 3arajgbHuUii TOHYC. CBIKOBHWYABJIECHUIN CIK POCIWMHU
MPU3HAYaIOTh IIPU O€3COHHI, HEPBOBOMY BHCHAXXEHHI.

Ocipounux aikapcokuii (OTipKOBa TpaBa) peryJroe pobdboTy cepus,
3MILIHIOE HEPBOBY CHUCTEMY.

Oxcuna cuza (oxxuHa 3BrMYaiiHa). CBiXiI MJIOAM POCIMHU BXMBAIOTh SIK
3arajJbHO3MILIHIOBAJIbHUIA, 3aCOKIMJIMBUI 3aCiO.

Omena 6ina. Yail 3 oMellM peKOMEHIYIOTh SIK 3arajbHO3MillHIOBaJIbHUM
3aci0 JJ1S1 MIABUILEHHS TOHYCY XXUTTS.

Ilacmepnak nocieHuii — HACTIli KOPEHEIUIOAIB 3 LYKPOM II'IOTh $IK
3arajJJbHO3MILIHIOBAJIbHUIA.

Ilarow 36uyatinull BUSIBIISIE 3aTAJIbHO3MILIHIOBAJIbHY ¥ TOHI3YIOUY IilO.

Pozmapun cnpasxucniti (po3MapuH JIIKAPCHKWI) TIPUIIMCYIOTH Y pasi
3arajJlbHOro 3aHemnaau Cui, (pi3MYyHOI Ta PO3YMOBOI IIEPEBTOMHU, CEPLEBUX
HeBpo3iB. [lo3uTuBHUII TepaneBTUYHUI €(MEKT CIIOCTEePIra€Tbcd W IIpuU
Oe3COHHI, icTepii, HEBpaCTeHil, MirpeHi, 3alTaMOPOYEHHI.

Cnopuw 36uuainuii (TyCATHUK, Kypsida TpaBa, MOPLKOK) y MEOULIMHI
BUKOPHUCTOBYIOTh $SIK 3araJlbHO3MILIHIOBAJIbHUI, TOHI3yIOUMIA 3acid mnpu
HEPBOBOMY BUCHAXKE€HHI1, 3arajJibHiii CJ1a0KOCTI.

Tupauu ncoemuii € e€(PEKTUBHUMM 3arajbHO3MIIIHIOBAJbHUM 3aCOOOM.
3acjqyroBye Ha yBary JAaBHili HapoJHMI 3acid0 Tmpu Oe3COHHi, BaXKKOMY
3aCHHaHHI 1 HEPBOBOMY BE€YOpi: MOAYIIKY 3 TPAaBOK KJIAAYTh IiJl HABOJOUKY
MOBEpX 3BMYAWHOI MOAYILIKKA Tieped CHOM. EdipHa osiss BHUIIApOBYETHCS i
HaIXOAUTh B OpPraHi3M IMig 4Yac AWXaHHS 1 pecopOlil 4epe3 CIU30BYy
O0OJIOHKY JOMXaJbHOI CHUCTEeMM. 3 II€I0 METOK BHMKOPUCTOBYIOTHCS
CAaMOCTIHHO 4YM B MNO€JHAHHI TaKi POCIMHU. TpaBa MAaTepUHKHU, TpaBa
yeOpeLo, KOpiHb BajiepiaHU, TpaBa JIaBaHAM i IIWILIKKU XMEJIIO.

Kpim pecopOTuBHOI, €dipHi OJlii YMHATHL HNPUEMHY IMOAPA3ZHIOBAIbHY
JIi10 HA

HIOXOB1I HEPBOBI 3aKIHUYCHHSI, 4Ye€pe3 $KI CTUMYJIIOEThCI HISJIbHICTh
LICHTPaJIbHOI HEPBOBOI CUCTEMHM 1 BET€TaTUBHUX HEPBOBUX LICHTPIB.

Bimaminnuti way — Hamiid, BUTOTOBJIEHUM 3 JIKAPCBKUX POCJIMH.
3aCTOCOBYIOTh $IK 3arajJlbHO3MILIHIOBAJIbHUI 3acid Ipu TrimoBiTaMiHO3ax Ta
aBiTaMiHO3ax.

Bimaminnuii uwaiz Ne 1. CrToJIOBY JIOXKY CyMilli (ITOpiBHY) IUIOIIB
IIWITIIMHU TPAaBHEBOI 1 CMOPOAWHK YOPHOI 3aMaproloTh JABOMa CKJISTHKAMU
okpony, Kum'satsath 10 XB., HACTOIOI0OTh 2 TroAd., MPOLIIXYIOThb i I'IOTb IO
MIBCKJISTHKU TPUYl Ha JI€Hb.

Bimaminnuii yaii Ne 2. CToJ0OBY JOXKY cCyMill (IOpiBHY,) ILIOMIB
LIUIIIIMHA TPABHEBOI 1 TOPOOMHM 3BUYAMHOI 3aIlaplOlOTh ABOMA CKJISTHKAMU
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okporny, Kum'atidth 10 XxB, HACTOWOIOTh 4 TOJ, MNPOLIIXYIOTh i I'IOTH IO
MiBCKJISSIHKY TPUYl HA JICHb.

Bimaminnuti wai Ne 3. CTOJIOBY JIOXKY CcyMilli (IOpiBHY) ILIOMIB
IIWITIIIMHU TPaBHEBO1 1 OpyCHMIII 3amaproloTh JBOMa CKJISTHKAMM OKpOILY,
KUIT'ITITh 10 XB, HACTOIOIOTH 4 TOMA, TMPOLIIXKYIOTh i M'IOTh MO IMiBCKJISIHKU
TPpWYl HA OCHb.

Bimaminnuii uai No 4. CTonoBY JOXKY CyMillli JIUCTS KpPOIMBU
JBOJJOMHOI 1 IUIOAIB TOPOOMHM 3BHUYAHOI, B3ATUX Yy CIIiBBiZHOIUEHHi 3:7,
3aMaploloTh IBOMA CKJISHKAMM OKpOIly, KMI'ITATh 10 XB, HAaCTOWOIOTh 4 IO,
MPOLIIKYIOTh 1 M'IOTh IO MiBCKJISHKU TpUYi Ha AEHb.

Bimaminnuti uwau Ne 5. CToJIOBY JOXKY CyMillli JIMCTSI KpPOITMBU
JBOJIOMHOI, IUIOAIB OpyCHMLI 1 IUWIIIMHUA TPaBHEBOI, B3ITUX Y
cniBBigHOLIEHHi 3:1:3, 3amapioloTh JBOMa CKJIIHKAMU OKPOITY, HaCTOIIThH 4
roJl, MPOULIIXYIOTb i I'IOTh MO MiBCKJISTHKM TPUYi HA J€Hb.

Bimaminnuii waii Ne 6. CToJ0BY JIOXKKY CyMilli (TOpiBHY) IIJIOMIIB
IIMITIIVMHYA TPaBHEBOI 1 MaJWMHU 3alaprolOTh CKISHKOIO OKPOITY, KU 'SITSTh
10 xB, HACTOIOIOTh 2 TOJ, MPOLIXKYIOTh i M'IOTh IO IMiBCKJISHKM ABiYi-TpuUyi
Ha JEHb.

Bimaminnuii yaii No7. CTOJIOBY JIOXKY CyMillli IUIOAIB IIMITIHWMHU
TPaBHEBOI i CMOPOJMHMU YOPHOI ad00 TOPOOMHHU 3BUYANHOI, JUCTS KPONUBU
JBOJOMHOI i KOpPEHEIUIOAY MOPKBU IIOCIBHOI, B3SITUX Yy CHiBBiIHOILIEHHI
3:1:3:3, 3anmapoloTh JBOMAa CKJISSHKaAMU OoKpony, KUIT'ATITh 10 XB, HACTOIOIOTH
4 roa, MPOLIIXKYIOTh i M'IOTh MO MiBCKJISHKU TpU4Yi Ha JAEHb.

Bimaminnuti wau Ne8. 2 CTONOBI JOXKHK CyMillli (MOpiBHY) IUIOAIB
IIWITIIIMHU TPaBHEBOI, JIMCTSI CMOPOJVWHM YOPHOI, MaJWHU 1 OpyCHMII
3alaploloTh CKJISIHKOIO OKpomny, KUM'aTITh 10 XB, HacTowOTh 4 TOI,
MPOLIIKYIOTh i M'IOTh IO MiBCKJASHKU TpUYi Ha JEHb.

3acnokitiaueut uar. Hamiii BUTOTOBASIOTH 3 JIIKAPChbKMX POCIUH. Mae
CelaTHMBHI BJIACTUBOCTI 1 3aCTOCOBYETbCS Mig Yac 30yIKEHHS HEPBOBOIL
CUCTEMU Ta OE3COHHSI.

3acnokivausuil yay No 1. CTOIOBY JOXKY CyMillli JIJUCTS M'SITU MEPLEBOI,
IUIOAIB XMEJII0 3BUYAMHOr0, KOPeHs 3 KOPEHEBMILEM BajlepiaHM JiKapChKOI,
JIUCTSI OO00IBHMKA TPWJIMCTOIO a00 KBITOK KOHIOIIMHU JIYYHOI, B3SITHUX Y
crniBBigHOLIeHHI 2:1:1:2, 3anapioloTh CKJISHKOIO OKpoIly, HacToioioTh 30 XB,
MPOLIKYIOTh i M'IOTh SIK Yail MO MiBCKJISIHKY JIBiYi Ha IeHb (BpaHLIi i Ha HiY).

Sacnokitiaueuti yat N° 2 (nmpu cepueduttsix). CTOJOBY JIOXKY CyMillli
(TTOpiBHY) KOpEeHS 3 KOpPEHEBMILEM BajiepiaHM JIIKapChbKOl, TpaBU Cc00ayol,
KpOINMBU  N'ITUJIONATEBOI, IUIONIB (EeHXeJ 3BUYAHOrO I KMUHY
3BMYAHOIO 3amapiooTh, IPOLIIXYIOTb, MIOTh TEMJIUM, IiACOJOIXKYIOUU
LYKpOM ab0 MeIOoM, MOBUILHO, TpUYi Ha J€Hb, IO OJHIMA CKJISTHILII.

3acnokitiaueuti uau No 3. CToJ0OBY JIOXKKY CyMillli KOpeHs1 3
KOpEHEeBHIEM BajepiaHM JIiKapChKOl, JUCTSA M'SITU mepleBoi i 600iBHMKA
TPUJIUCTOTO VY cHiBBigHOLIEHHI 3:3:4 3amaproioTh CKJISHKOI OKpOILY,

90



HacToroloTh 20 XB, TPOLIJXKYIOTh i IT'IOTh MO MiBCKJISIHKMU ABiYi Ha J€Hb
(BpaHLi i Ha HiY).

3acnokitiaueuti yar No 4. 2-3 4yailHi JOXKM cyMillli (ITOpiBHY) KOpEHS 3
KOpEHEBUIIEM BajepiaHU JIiKapChKOl, JUCTS M'SITU TMepLeBOi, KBIiTOK
pOMAILIKM JIIKAPCHKOI, IIOAIB KMWHY 3BHYAaMHOTO 1 (PEHXETI 3BMYANHOTO
3aMaplol0Th CKJISIHKOIO OKpPOITy, HACTOIOITh 15 XB, MPOLIIXYIOTb i MH'IOTh
TEIUIMM IO ITBCKJISIHKM 3paHKY 1 Ha Hiy.

3acnokitiaueuti uau Ne 5. CTonoBY JIOXKKY CyMillli KOpeHs 3
KOPEHEBUILEM BajiepiaHM JIIKApChKOI, KBITOK POMAIIKHW JIKAPCHhKOI 1 IUIOIIB
KMUHY 3BHYAHOIO, B3SITUX Yy CIIBBIAHOLIEHHI 2:5:5, 3amaploloTh CKJISHKOIO
OKpOIly, HacTowTh 20 XB, MPOLIKYIOTh i M'IOTh MO IiBCKJISHKM JBiYi Ha
JeHb (BpaHIi 1 Ha HiY).

2.2.3. JIikyBaJIbHO-BiJTHOBHI 3ax0au

Y KoMIuieKCi JIIKyBaJIbHO-BIIHOBHMX 3aXO[iB 1IOpa3 4YacTillle BUKOPUC-
TOBYEThCS (hizioTeparis.

Enexkmpoghope3 — BBeIEHHSI NOCTIMHUM CTPYMOM B OPTaHI3M JIIOOWHU
JIIKAPCBbKMX PEYOBMH 4Yepe3 HENOIIKOMXeHY wKipy. JliKkyBajgbHI WMOHM,
MPOHMUKAIOUM Y IIIMOOKI TKAHMHU W OpraHu, BIUIMBAIOTh HAa 3aKJIAJ€HI B HUX
peuentopu. Enektpodopes i€ K MpoTU3aNaJbHUI, 3HEOOIIOBAJTBHUIA,
PO3CMOKTYBAJIbHUM, aHTUOAKTEpiaIbHUIA 3aci0.

iadunamivni (A1) cmpymu BUKOPUCTOBYIOTHCS 3 JIIKYBaJbHOIO METOIO.
Lle nmonicunycoimanbHi ctpymu pizHoi yactotu (50 i 100 I'), MomyboBaHi
KOPOTKMMHM 1 JOBIMMHU IiepiogaMu. 3aBASKM YEpryBaHHIO LUX CTPyMiB
JOCSTaloTh LIMPOKOTO Aiala3oHy iX il i 3MEeHIIeHHs ajanTallili TKAHUH O0
Hux. JAJI-cTpymMH MOXHa BMKOPUCTOBYBATU IJIsi BBEACHHS JIiKiB. XBWJIbOBI
CTPYMH BOJIOMiIOTh aHaJbre3i€ro (3HeOOIIOBAHHSIM).

Cunycoioaavui  mooyavosani  cmpymu  (CMC). BuUKOpUCTOBYETHCS
3MiHHUMA CUHYCOIJAJIbHUM CTpyM BUCOKOI YyacToTu (5000 I'), MomysiboBaHU
KOJIMBAaHHSIMU HU3bKol 4dactotu (Bim 10 mo 150 I'm) amst 3HeOOJIOBaHHS,
3am00iraHHs 3aMaJ€HHIO, MOJIMIIEHHS (PYHKIIOHAJIBHOTO CTaHY HEPBOBO-
M'SI30BOr0 amapary.

Maenimomepania — nAisi 3MiHHAM MAarHiTHUM IIOJIEM HU3bKOI YaCTOTH.
I1ig BIJIMBOM MArHiTHOIO ITOJISI BiZOyBalOThCS 3MiHM B OiOJIOTIYHMX pimyvHAaX
OpraHi3my, eJIeMeHTaX KpOBi, 3MEHIIYETHCS OiJb.

YBY-tepamnis — MeTon JIIKyBaHHS 3MIHHUM €JIEKTPUYHUM CTPYMOM
YJIBTPABUCOKOI YACTOTH, SIKUIA CTBOPIOETHCS 3a JOMOMOTOK KOHAEHCATOPHUX
TUIACTHH.

Yaempazeyk — i1 Ha TKAHMHM MEXaHIYHUX KOJMBAaHb IIPY>KHOIO
cepemoBmia 3 yactorolo ToHanm 16 kI, BoHm mepemaroTbcd KIiTHHAM i
TKaHWHaAM y (POpPMi CBOEPIAHOrO0 MiKpOMacaxy, MPOHUKAIOTh Ha TJIMOMHY 4-
6 cM i MOMIMHAIOTHCI HUMM. Y MeXaHi3Mi il yJIbTpa3BYKYy BaxKJINUBY POJIb
BigirpaloTb ~ MEXaHIYHWM, TEIUIOBUN, (PI3UKO-XIMIYHMIA 1  HEPBOBO-
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pedaexkTopHuii (pakTopu. YJIBTpa3BYK IIPUCKOPIOE MpOliecH pereHepariii i
penapailii, 3MEHIIYE HAOpsIKM, Ma€ IIpOTU3amnajabHy, 3HEOOJIIOBAJIbHY i,
MiABUILYE  agCOpPOLiMHI  BJACTMBOCTI  WIKipu (3  1I€0  METOI
BUKOPUCTOBYETLCS (POHOPOpPE3 — BBEACHHSI B TKAHWHU YJIbTPA3BYKOM
JIIKAPCHbKUX PEYOBMH).

Donogope3z — MeTOJ, B3aEMOJII1 YIbTPa3BYKOBUX KOJIMBAHb 1 JIKapChKUX
pE€YOBMH. BHKOPHUCTOBYIOTH TaKi CKJIAAOBi: TIAPOKOPTU30H — S5 MJI, JIAHOJIIH
1 BaseJiH — IO 25 MJI; aHaJbliH; Ba3eJliH, Macjo, JUCTWIboBaHa Boga — 10
r, Mymiito —10 mu.

Mikpoxeuavoea mepanis — JIIKyBaHHSI 3a JIOIIOMOIOIO JIELIMMETPOBUX i
CAaHTUMETPOBUX MiKpOoxBWb. ['TMOMHA npoHukKaHHg JAMX y TkKaHUHU — 7-9
cM; TerutoBuil mopir 40 Br/cMm?. BiojoriyHoo Iico MiKpOXBUJIb € BHYTPILLI-
HbBOTKAaHWHHE YTBOPEHHS Terjia, 110 3YMOBIIOE 3HEOOJIECHHSI.

B ocHoOBI rigpoTepanmnii JiexkaTb TeMIIEpaTypHUIA, XIMIYHUMA 1 MEXaHIYHUN
(akropy nii. OpraHizaM SK €OMHA CHUCTEMa BIAMNOBIJAE HA HUX CKJIAQAHOIO
pEaKIli€lo, SKa BKIIIOYAE PEaKLio IIKIpH, CEepLEBO-CYAMHHOI, HEPBOBOI, €HIO-
KPMHHOI, M'SI30BOI CUCTEM, TEIIOOOMiHY, OKMCHO-BiTHOBHUX IPOLIECIiB TOILIO.

Jowoeuii dyw (3a Temmneparypu Boaum 35—60°C) YMHUTL JIETKO
OCBLXXaro4y, 3aCIOKIAINBY 1 TOHI3YIOUY HiIO.

HupkynsapHuii (Koa0BUli) Ayl — YMHUTHh TOHI3ylO4y Ail0. TpuBamicTb
npouenypu 2—3 XB.

Kackaonuii dyww — HopMaJli3y€ OKMCHO-BITHOBHY pe€akllilo, ITiJIBMIIYE
ToHyc M's13iB. lle cBoro pomy Macax BOJOIO, 3a SKOTO 3 BUCOTU 10 2,5 M
Maja€e BeJMKa Maca BOOU, 34e0LUIbIIOTO XOJI0IHOI.

Ilideoonuti dyw-macaxc ynaluiTOBYIOTb Y BaHHI 4M OaceilHi amapaTtoM
YBM-tanrenrop-8 (Himeuunna). Temnepatypa Bogu 35—38°C, tmck 1—3
aTM. Y BaHHY MOXHAa JOJAaBaTM XBOWHMU €KCTPAKT, MOPCBKY Cijib.
ITinBomHMi nyii-mMacax poOJisiTh 1-2 pa3y Ha THMXKIEHBb 3a 2-3 TOHA 10 CHY.

[TommpeHoo BOOHOIO TMPOLEAYPOIO € BaHHM, $Ki 3aCTOCOBYIOTH 3
TITIEHIYHOO, BIIHOBJIIOBAJIBHOIO 1 JIIKYBAJLHOIO METOIO.

Ilpicny eanny (ririeHiuHy) 3a Temreparypu Boau 36-37 °C mpuiiMaioTh
micyist poOO4YOro JaH4.

Tapsauy eanny (Temmnepatrypa Boau 38-40°C) mpuiiMaroTh 3a OYEBUIHUX
MPUKMET MEPEOXOJIOMKEHHSI.

Koumpacmna eanna — pi3HULS TeMIlepaTypu BOIM MOBMHHA CTAaHOBUTU
He MeHuue 5-10°C. CnouaTky npuiiMaloThb Terly BaHHY (2-5 XB), a moTiM
xonogHy (1-2 xB). Ilepexinm i3 OOHi€El BaHHM B iHIINY MOXHAa MOBTOPUTU 2-5
paziB. XapaKTepU3YETLCS BUPAXEHUM TPEHYBAJIbHUM €(PEKTOM IJIsI CEPLEBO-
CYAWHHOI i HEPBOBOI CUCTEM.

Bibpauitina eanna — 1€ i1 MeXaHIYHO1 BiOpalii y Boai. 3a JOIMOMOIOO
cheuialbHUX MOPUCTPOIB CTBOPIOIOTHCS XBWJIL. 1X MOXHA J03yBaTU TUCKOM
(Bim 0 mo 10000 Gap) i uwactororw (Bim 10 mo 20 I'u). BiGpauiiiHi BaHHU
MIPUIIMAaOTh 3a TeMItepaTypu Boau 36-38°C, tpuBamicth 5-1O xB, 1-2 pa3u Ha
TUXKIEHb.
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lanveaniyny 6aumny 3aCTOCOBYIOTH IIPM 3allalbHMX CTaHaX OIIOPHO-
PYXOBOro amapaty, M'SI30BMX CyJAOMax, HEpPBOBMX 3aXBOplOBaHHsIX. BoHa
MIPUCKOPIOE  pereHepaTWBHI  MpPOLIECU, 3MEHINYE Oiab, HOpMaIi3ye
METa0O0JIIYHI MPOLIECH.

Enrekmposioposanna — 1ue opaHoyacHa nig  Bogu  (35-37 °C) i
rajgbBaHigyHoro crpymy (8ig 0,1 mo 1,5 A, 24 B). TpuBanicts npoueaypu 13-
35 xB Kypc 3-5 npouenyp. EjnekTpoBiOpoBaHHA NMPUCKOPIOE OKMCHO-BITHOBHI
MPOLIECH, BUBOAWTH MPOAYKTHM METadOoJi3My (MOJIOYHY Ta ITipOBUHOIPAgHY
KUCJIOTA, CEYOBMHY TOILIO), 3YMOBIIOE peJaKcalilo M's3iB, 3MEHIIECHHS
00JbOBUX BIIUYTTIiB Yy M'SI3aX, HOpMaJi3allilo CHY.

Cipuany eéaumny NpUIAMAIOTH IJISI HOpMaJji3alil AiSIIbHOCTI LIEHTPaJIbHOI
HEPBOBOI CHUCTEMH, MPU OCTEOXOHAPO3aX BOHA TaMy€ OiJlb PEeBMAaTUYHOIO
roxokeHHs. Temmneparypa Boau 34-36°C, tpuBaiicth npouenypu 10-20 xs,
Kypc JikyBaHHS 10-12 BaHH (IBi4i HA TMXXAEHD).

Apomamuuni eaumnu (XBOWHI, wIanderHi Ta 1H.) TPYHTYIOTbCS Ha
MOAPA3HIOBAJIbHIN il IIKIPpA pEeYOBUHAMMU, SKi MICTITHCS B PO34MHI (eipHi
oJ1ii, B'I3Ki peyoBUHM), i Hil TemmepaTtypHoro dakrtopa. /Iasg mpuUroTyBaHHs
BaHH BUMKOPHCTOBYIOTh PI3HOMAHITHI JIKapCbhKi POCJIMHHI BigBapyu YU TOTOBI
dopmu (6puketn). Humkue HaBOOSATHCS KOPOTKiI XapaKTEPUCTUKM ACSTKUX
pPE€YOBMH, IKi BUKOPUCTOBYIOThCS A1 apOMaTUYHMX BaHH.

Ilikapua-T nipyU3HAYAETHCS IMICIS BEJIMKUX (PI3MYHUX HABAHTAXEHb, ITif
yac 3axBOPIOBaHb i MpU TpaBMax OMNOPHO-PYXOBOTO amapaty. Temrmeparypa
Boau 34—38°C, TpuBaiicth npoueaypu 10—15 xs.

Tpuninam TIPU3HAYAETLCSA IIICJAS BEIUKUX (PI3UYHUX 1 TICUXIYHUX
HaBaHTaXXeHb, TIpM HeBpo3ax. Temmeparypa Boau 35-36°C, TpuUBaIiCTh
npouenypu 10-20 xBs.

Kymapunos BUKOPUCTOBYIOTb MICIAS 3HAYHUX (QI3UYHUX 1 TICHUXO-
€MOLIIMHNX HAaBAHTAXXEHb.

Tidpoxc moJinuye AiSIIbHICTh ceplsi, HOPMali3ye COH, JIKBigye Oilb
3aCTiMHOIO XapakTepy, OiuIb 3a mepeBToMu M's13iB. Temrmeparypa Bomu 34-
38°C, tpuBanicth npouenypu 10-20 xB. KpiM TOro, 3acTocoByIOThb TiOOITYyM,
roBeHojJ, PeyOanMmiH, XBOWHUII eKCTpakT. MoxHa mnOpuiiMaThd BaHHU 3
MOPCBbKOIO I O3€pHOI0 CiJIII0, XJIOPUIHO-HATPi€BY, Ta30Bi (BYIJIEKUCJIOTHI,
CipKOBOAHEBI, KUCHEBi, a30THi, SIHTapHi, paJlOHOBi), Ta MapoBi BaHHM.

g éanHu 3 Hacmoem JIKApChKUX POCAUH (M'SITU, pOMAallKH, JIMOU Ta
iH.) 6epyTb 0,5—1,0 Kr cyxoro JUCTSI 44 KBIiTOK, KUN'aTsath 30-40 xB. y 5-7 1
Boau. BigBap mnpouiaXyoTh 1 BWIMBAIOTL y BaHHY 3 Bogow 35-37°C.
Tpusanicte npouenypu 10-15 xB. Taki BaHHM 1OOpe BNJIMBAIOTh HA HEPBOBY
CUCTEMY, OOMIH p€YOBUH, HOPMaII3yIOTh COH, 3HIMAIOTh YTOMY.

g npueomyeanus ayxucnoi eannu, 0epytb 200-300 T TMTHOI codu.
Temneparypa Bogu 36-37°C, tpuBaiicTh npouenypu 5-10 xB. 3aCTOCOBYIOTH
MiCJIST BeIMKUX (DI3MYHUX HABAHTAXKEHb JJIs1 3HSTTS BTOMM.
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Macax gk 3aci6 peaOimiTawil Imicjasl 3HAYHUX (Pi3UYHUX HABAHTAXXEHb €
MPOCTUM, JOCTYITHMM 1 BOJHOYAC €(PEeKTUBHUM 3aCOOOM 3HSTTS BTOMMU,
MiABUILIEHHS Mpale3qaTHOCTI.

BinHOBHMIAI Macaxk BUKOHYETHCS ITiCJISI poOOYOro mHs mpoTsarom 25-30
xB. Ciig mam'sTaTv, 110 MacaX € ITaCMBHOIO MPOLIEAYPOIO, SIKa 3YMOBIIIOE
He3HayHi (pi3iosoriyHi 3MiHM 3 OOKYy TKAHWH 1 OpraHiB. ¥ NEeBHUI MOMEHT
MOX€ HAaCTaTW 3BMKAHHS OO HbOro. Tomy HMOro HeoOXiIHO MOEIHYBAaTH 3
(dizio- i rizporeparniero. B 0CHOBI cerMEHTapHOTO Macaxy JIEKMTh MeXaHiuyHa
Jisl Ha OUISHKWA Tida, SKi MamoTb pedIEKTOPHUI 3B'SI30K (Yepe3 HEepPBOBY
CUCTEMY) 3 PpI3HMMHM BHYTpPIIUHIMKU oOpraHaMu i (QpyHKLiOHAJIbHUMU
cucteMaMy. baHKOBUMIA Macax IIOENHYE JIKYBaIbHI OaHKM 3 MacaxeM.
baraTtopiuHa mnpakTMKa BMKOHAaHHS Macaxy JboaoM (KpioMacaxy)
3acBiluMjia MOro BUCOKY JIIKYBaJbHY 1 TNpPo@UIaKTUYHY e(EKTUBHICTb.
Bi6bpomacaxx (BiZHOBIIOBAJLHUI BiOpauLiiHMiA Macax) MOPOBOAUTHCS 3a
HU3bKMUX 4acToT (5-15 I'm) 1 Beamkol amMruiiTyau BiOpatopa. ITHeBMoMacaxk
(BakyyM-Macax) 3aCTOCOBYIOTh SIK 3acCiO BIZHOBJICHHSI, 3HSATTS BTOMM, IpPU
LIbOMY HalOiIblle MacaxXylTh M'sSI31, SIKi iHTEHCUBHO MpalloOBaIu.

OcobnmBoro ¢opmoro Gi3WYHMUX Aiii Ha OpraHidaM € TOYKOBMM Macax
(akynpecypa). Lli gii MaroTh 3a «MillleHb» YyTJIMBI HEPBOBI 3aKiHYEeHH:. Tomy
TOUKOBUM Macax peajlidye CBili BIUIMB pe@JIEKTOPHO, TOOTO uepe3
LICHTpaJIbHY HEPBOBY cUCTeMYy. EHepris 30BHIIIHBOI Ail, 1O MNEPEeHaAEThCS
yepe3 HEepPBOBY CUCTEMY, ITiABUIIYE XUTTEMISIbHICTD OpraHiaMy, MOOLIi3ye 11
i ctuMyioe ociabneHi gpyHkuii. ToykoBuil Macax mnependadae aii0 IajbliiB
Ha MEBHI TOYKMU LUKIipH.

Posrngparoun MeTOn TOYKOBOIO Macaxy SK OJWH 13 BapiaHTIB
KOHLIEHTpALlil €HEeprii  30BHILIHBOTO  CEpEeHOBUILNA IS  CTUMYJISLIL
KUTTENISIZIBHOCTI OpraHi3My, CJif 3a3HAYUTU CYTTEBY OCOOJIMBICTH LIHOIO
Mmetony. Ha BigMiHy Big iHIIMX iHQoOpMaLIMHMX [OiiA, $Ki HOepeaaroTh
KOHLEHTPOBAHWI BIJIMB HABKOJMIIHBOIO CEPEIOBMILA, B TOYKOBOMY Macaxi
Ta 1HIIMX BUAAX pe@ICKTOPHUX il TakKa <«KOHLEHTpAaLis» BiIOYyBAETHCS
JBIYi: 1032 OpraHi3aMoM i BcepeauHi ¥oro. IlambueBuii TUCK SIBISIE COOOIO
IyX€ KOHLEHTPOBAHUI 3TyCTOK MEXaHiYHOIO MOAPAa3HEHHS, 110 i€ He
MIPOCTO Ha SKy-HeOynb IUISIHKY Tijla, a Ha OiOJIOriYHO aKTUBHY TOYKY —
0COOJIMBO 4YYTJIMBY OO0 IOApPa3HUKIB, 3JaTHY TeHepyBaTU cIeLudiuHi
crumyaiorodi  edpexktu. TakumM YMHOM TIpM TOYKOBOMY Macaxi 330BHi
3MICHIOETHCSI MeXaHiuHa, a BCEepearHi opraHi3my (B 0i0JOTiYHIN «aKTUBHIil
Touli) — cHneuudiyHa KOHUEHTpauisg iHgopMalii, sAKa 3ade3neuye
o3nopoBunii edexrt. Cepen pi3HMX BIUIMBIB, $SKI CIHPUSTIMBO [ilOTh Ha
KUTTEISITIBHICTD 1 300pOB'ST OpraHi3aMy, TOYKOBUIA MacaxXX pa3oM 3 iHIIMMU
BUIAaMM  pedJieKCOoTepaliii  HaJeXWTb OO0 HAWOUIbLI  CUJIbHOMIIOUYHMX.
3aCTOCOBYIOTh JBa TWUIIM [il TOYKOBOIO Macaxy: 3aCHOKIAJIMBUNA 1
TOHI3YIOUMA.

3acnokivausuil macaxyc: 6e3nepepBHUM, JIaBHUM, HAPOCTAlOUMI TUCK Ha
cnvHY. PUTM HaTMCKyBaHHSI IIOCTYIIOBO CIIOBUIBHIOETBCS, a CWJa MOro
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3poctae. I[IpuiioM MoBTOPIOIOTH 3-4 pa3u 3 mepepBaMU. 3arajbHa TPUBaIICTh
Macaxy KOXHOI TOUKU 3-5 XB.

Touizyrouuti macaxc, KOpPOTKe, aje CWJIIbHE HATUCKYBaHHS NaJIbLs 3i
IIBUAKWAM, PI3KMM 3a0MpaHHSIM MOro 3 TOYKM YW 3 IMEPEPBHOIO BiOpalli€lo.
Tpusanictp aii

0,5-1,0 xB. 3HiMae BIOUYTTS TSIKKOCTI B TOJIOBI 1 PO3YMOBOI BTOMH,
BTOMM PYK, HEIPUEMHUX BIOUYTTIB Yy IOUISHII IOMEPEKY, HocnaﬁneHHH
MaMm'siTi, 30pOBOI BTOMM, O€3COHHS, HAaIJIUIIKOBOI MacHU 1 OXHUPIiHHS,
KOPOTKO30pPOCTi M 1aJIEKO30POCTI MEPLIOrO CTYMNECHS.

2.2.4. 3arapryBaHHs

EnepretnyHi  MOXJIMBOCTI  JIIOOAMHU  3POCTAlOTh  Mi  BIJIMBOM
3arapTyBaHHsl, i3W4HiI (PaKTOPpU HABKOJMIIHBOTO CEPEAOBUILIA CTUMYIIOIOThH
(byHKI1Ii1 opraHizaMy 3a paxyHOK 3HAaYHMX MOTOKIB iH(popMaliii.

Opranizanisg Bcix (i3i0JOTIYHMX TIPOLIECIB Y TKAHMHAX 1 OpraHax
3a0€e31euy€EThCS HEPBOBUMM CTUMYJIAMM Bill LEHTPaAJIbHOI HEPBOBOI CUCTEMU,
a TOMYy JyXe BaXJIMBO, IIOO LI CUCTeMa <«3apsiaKaaacs» IH(opMalico 3
HaBKOJIMIIIHLOTO cepenoBuia. Came 1Lie W BimOyBaeTbcsd B mpoleci il
(iznyHMx ((pakTOpiB HABKOJUIIHBOIO CEpeIOBMINA HAa OpraHizM —
iHpopMaliliHi BIUIMBUM TIpU LILOMY HaAXOAATh B OpraHi3M Yy HauOiablI
«YUCTOMY» BUTJISIII.

OpraHi3M Cy4YacHOI JIIOAMHU B TMEBHOMY PO3yMiHHI <«BUTSATHYTUI» 13
npupoaHoi chepu. Mu XuBeMo «y QyTiaspax», BiIMEXYBaBIINUCh Bil YCHOTO
OararcTBa TMPUPOAHUX iH(OpPMALIAHUX MOPOLECIB (AMXaHHS CBIKOTO BITpY,
OOMMBAHHSI HAIIOTO TUIa JOOILIEM, IIPOMEHSIMM COHIS), YUCICHHMUX 1
0CO0JIMBO KOPUCHUX iH(POPMALIIMHO KJIIMATUYHUX KOHTPACTiB. MM BTpaTuin
Mai>ke  MOBHICTIO  3HATHICTb COpUMMATA  AyX€  KOPUCHI  BIUIMBU
HaBKOJIUIIHBOTO CepeaoBUILA K cTUuMyasTopu Lli BOimBM cTalOTh IS Hac,
BHACJIAOK BTpaTU MPUCTOCOBAHOCTI OpraHi3My, HECHOPUSATIMBUMU IS
310poB's (pakTopamu. Ilepenan, Temreparyp mig 4yac pyxy HOBIiTpsl (IpOTST)
Ji€e Ha JIIOOWHY, $dKa 3BUKJIA OO0 MAaJOPYyXJIMBOTO 3aCTiHOrO IIOBITpS,
HECIPUITIUBUM TIPUILUIMBOM 1H(MOpMalii, Ky MNOTPIOHO PO3MOAUIMTHA Ha
BECh OpPTaHI3M; 30CEpEeIKEHHS 11 B TIEBHOMY MicClli — HEOE3MeYHO.

Yci ui dakropm, XHUTTEBO HEOOXiAHI OpraHiaMy camMe TOMYy, IO
OpraHi3aM Ma€ B HMX TOCTpY MOTpeOy, CTalOTh HEOE3NEUYHMMHU IJIsi HBOTO.
OpraHi3M <«BiZBMKAa€» BiJ HMX, BTpada€ aganTalilo J0 HUX, a 3BiAcu —
napagoKCaJbHUI HACJIIAOK: HECTadya TOro, IO TaK HEOOXiOHE IJIsI OpPraHi3My,
MNPU3BOAUThL OO CUTYyallil, KOJM HEOOXiZHE CTa€ IOTCHLIMHO HEOE3MEeUHUM.
AJle 11€ 30BCiM HE€ 3HA4YWTh, 10 IOAIOHA 3arpo3a MOBMHHA MO30aBJISITU HAC
BIUIMBY HABKOJIMIIHBbOIO cepeaoBuila. HaBmnaku, moTpiOHO IIyKaTyU CIIOCOOU
3a0e3MeYeHHs] OpraHi3My LIMM BIUIMBOM 0e3 INKOAM AJSl oro 3m0poB's. |
XO4Y TOpyLIeHa ajarTauis MepelIKoIXae MoMy IMPOCTO 1 OE3MEYHO OTpUMATU
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i3 HaBKOJIMIIIHBOI'O CEpelloBHMIla HeoOXimHy iH(opMallilo, MpoTe CTaH CIIpaB
€ 30BCIM He OC3HAmIHUM.

He Bci 3matrHoOCTi  opraHi3My NPUCTOCOBYBATMCS 10  BILJIMBY
HaBKOJIMIIHBOTO CEpeloBMIIAa HAaMM OAHAKOBO BTpaudeHi. JIoKajabHI, HaBiTh
HE OyXe IHTEHCHBHI, OXOJIOIKEHHS IIOraHO IIEPEHOCATHCS OpPraHi3MOM,
HeOe3IMeyHi TaKoX TpMBaJIi (SIK iHTEHCUBHI, TaK 1 HE AyXe€) OXOJIOMKEHHS, a
OCh KOPOTKOYACHI, HaBIThb OYyX€ IHTEHCHBHI OXOJIOJXXYIOUl BIUIMBU, aje SKi
JiI0Tb HAa BEChb OpPraHi3M, IEPEeHOCIThCSI HAUM 3HAYHO Kpallle.

OpraHiaM Kpallle HNepeHOCUTh iH(oOpMalliiiHO-HACMYEHI BIUIMBMU.
OpraHizaMy nOoTpiOHi 1 Xxomoa, 1 TeIuio, 1 MeXaHiyHi IoApa3HEHHS, i
rpaBiTalliiiHi, 1 ©0araTo IHIUMX BIUIMBIB, ajJ€ CHOPUMHMITIMBA 30aTHICTb
OpraHizaMy 1IOJ0 KOXHOrO 3 HMX OKPEMO 3HAYHO MEHILA, HDX 10 PI3HUX 1X
KoMOiHaliii. 3abe3neuyrourd KOHTpAcTM MNpU Pi3KOMY, ajie J030BaAaHOMY
BiAMOBIAHO JO MOXJIMBOCTEM OpraHi3My, Hepexodi Big ogHOro @Qi3nu4HOro
(pakTopa o iHIWIOro (BiA TeIUla OO XOJOAY, BiJ CIIOKOI OO0 MEXaHiYHOro
TUCKY Ha ILIKipy, Big IepeOyBaHHS Ha Cylll 0 3aHYpeHHS y BOAYy —
CepEeoOBUILE 3 IHILIOK TYCTUHOIO, TEMIIEPATYPOIO 1 TEIJIOEMHICTIO TOILLO), MU
HAaCMYyEMO OpraHi3M OIOJOriYHO JyXXe KopucHow iHdopmMmaliero. Taka
iHpopMalisg, 1Kol MM IO30aBjeHI 4yepe3 LMBITI30BaHUU CIOCIO XUTTS, MO
CYTi, € KOHLIEHTpALI€EI0 30BHIIIHIX BILJIMBIB.

3aCTOCYBaHHSI  «KOHILIEHTPATOPiB»  HABKOJUIIHBOIO  CepeaOBUILA
3abe3nevyyBajio i 3abe3reuyye, HacaMIliepel, O3J0pOBYi, a MOTIM yXe€ CyTO
JIIKYBaJIbHI 1I1JTi.

PizHOMaHITHI  BmMBUA  (AKTOPIB  HABKOJMIIHLOIO  CEPEIOBUILA
00'€eIHYIOTbCSI TIOHSITTSIM <«3arapTyBaHHsI». byayuum HaiOuIbLI JOCTYNMHUM i
MPOCTUM CIIOCOOOM 3MILHEHHS 3aXMCHMX CWJI OpraHi3My, 3arapTyBaJIbHi
BIUIMBU KOPMCHI THMM, 11O 3MILHIOIOTh 1 Ty CHUCTEMY, SIKY MU OCOOJMBO
o0epiraeMo0 B yMOBax BHMKOHAHHS (PI3BMYHMX HABaHTaXE€Hb — CEpPLEBO-
cyaruHHY. BusBieHO, 11O OXOJOMKYBaJIbHI il Y BUIJISIAI KOPOTKOYACHMX
BOJHUX IIPOLICAYP CHPHUSATIMBO BIUIMBAIOTh HA peakxllil OpraHiB KpoOBOOOIry
3a (PI3UYHOIO HaNpyXEHHS, 3MCHIINYIOYM HaBAaHTAaXEHHS Ha CepleBO-
CYIVHHY CHUCTEMY 1 CHOpPUSIIOYM INPUCKOPEHOMY BiIHOBJIEHHIO 3YMOBJIEHMX
M'SI30BOIO iSUIbHICTIO MOPYILIE€Hb B OPraHi3Mi.

Ilin 3araproByrounMu (pakTopaMu PpoO3yMilOTh II€PEBAKHO BIUIMBU
xoJjiogoM. IIpoTe 0310pOBYMM IOTEHLIAJIOM BOJOIIIOTh 1 TEMJIOBI BIUIMBM,
3BMYAAHO, $KIIO BOHM 34 CBOEK IHTEHCHUBHICTIO HE II€PEBUILLYIOTH
MOXKJIMBOCTEM OpraHidMy i Mpu LbOMY YiTKO JTO3YIOThHCSI.

HaiiGinbin cyTTeBUM, 110 BM3HAYa€ PO3BUTOK €(PeKTy 3arapTyBaHHS, €
TeMIIEpaTypHUI Mepenaj, SKW 3a CBOEK IHTEHCUBHICTIO 1 TPUBAJIICTIO
MOBMHEH OYyTM B TaKuMx MexXax, II00 opraHiaM 3gaTHuUili OyB HOro
KOMIIEHCYBaTu. 3pOOUTH OpPraHi3M L€ CaM YM 3a AOMNOMOIOK 30BHIIIHIX
YMOB (HaIpuKJIad, TEIJIOTO AYIIY YK 3aKyTYBaHHS ITiCJIsSI XOJOOHOI BOAU, YU
K XOJIOOJHOTO KyIMaHHsS ITic/Isl mepeOyBaHHSI B CayHi) HE CYTTEBO; BaXKJIMBO
«3aIlyCTUTU» MEXaHi3M 3arapTyBaHHSI.
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IToctymoBo opraHiaM TIIOBMHEH 1IOpa3 MeEHIIE 3BepTaTucs 3a
JOTIOMOIOK0 OO 3O0BHIIIHIX YMOB, BIINPAalbOBYIOYM 30AaTHICTb TaCUTU
TeMInepaTypHi HaBaHTaXXEHHS BJIaCHUMMU cuiaMu. CaMe B LIbOMY W MOJISTaE,
B KIiHLIEBOMY IIiJICYMKY, 3arapTyBaHHs. @opMylouM MexaHi3M, SKUN
HEWTpajidye  30BHIlIHI  BIUIMBM 32  PaxyHOK  BJACHUX  pPE3EpBiB
TePMOPETYJIdLil, OpraHi3aM JIOAMHM CTA€ HEBPa3JIUMBAM OO KOJMBAHb
TeMnepaTypyd HaBKOJUIIHbOIO CEPEAOBHUILIA.

[HcTpymMeHTOM, sKUMil 3abe3meyye pPO3BUTOK Yy IPOLECI 3aHSAThH
(pisuyHMMHM  BOpaBaMU O3JO0POBYMX €(EeKTiB, € BHYTPILIHSA CHEPTis
OpraHizMy, IKEpeJOM $KOl CIyrye 1xkKa. BMKOHaHHS BIIpaB BUBUIBHIOE LIIO
C€HEprilo, 110 HAKONWYYEThCI B TKaHMHAX. HaBmaku, BIJIMB Ha OpPraHi3Mm
COHSIYHOI €Hepril i 11 MOXiIHMUX — TEeMMEepPaTypHUX KOJMBAHb € IIPOLECOM
OTPMMAaHHS CTHUMYJIB 330BHI. EHeprig, sgKa IIpd LbOMY HAIXOOWUTh B
OpraHi3M, € H€ y BUIJISII KOHAEHCOBAHOI €Heprii MOXWBHUX PEYOBUH, IO
MICTATBCS B MPOAYKTax XapuyyBaHHS, sKi 3a0e3MedyloTh Xia ycepeauHi
OpraHizaMy IIJJaCTUYHMX (pICT 1 BIOHOBJIEHHS CTPYKTYPHUX €JE€MEHTIB
TKaAHWH) 1 €HepreTMYHux (MexaHiuHa pobOoTa M'sI3iB i 3ayJ03, BiIHOBJICHHS
0iOXiMIYHMX CHOJIYK) HpoleciB, a B OopMi INEpBUHHOI, TakKoi, IIO IIe He
royajia CBOTO pPyXy MO JIOBIOMY JIAHLIOTY MEPETBOPEHb, €HEPTil NPUPOIHOTO
cepeaoBullIA.

OpraHi3zMy JIOIWHU, OCOOJIMBO SIKMM PO3BUBAETHCS UM IEPEHIC 3aXBO-
pIOBaHHS, HEOOXimHi IS BiTHOBJIECHHS oOuaBa BUAU eHeprii. s ¢gizmuyHux
BIIpaB IIOTPiOHA KOHJEHCOBAHA €HEPrisl MOXWBHUX PEYOBMH, SKa 3a3Hajia
0arato  MNEepeTBOPEHb, I  BHUCOKOrO  pPIBHI  POOOTU  3aXMCHO-
TIpUCTOCYBAJIbHUX MEXaHi3MiB, $SKI 3a0€3IeuyloTh HaJleXXHY aJanTalilo a0
YMOB  HABKOJIMIIHBOTO  CEPEIOBMINA, — MOPUPOAHA, <«PO3JUTA» Y
30BHILIHBOMY cepenoBuili eHeprisd. Lliel mepBMHHOI NPUPOAHOI €HEpril
NMoTpeOyIOTh YCi OpraHi3aMyM, BOHA € OJHMM 13 HE3aMiHHUX JIXepea iX
KUTTE3NATHOCTI.

Oco0MBOCTI BIUIMBY CWJI MPUPOAU HA OpPraHi3M HarThb 3MOTY BUKOPUC-
TOBYBAaTU 1X IIPOTSATOM YCHOTO XKUTTS. 3arapTyBaHHSI HE 3HA€ Hi OOMEXEHb,
Hi IIPOTUIIOKA3aHb, BOHO IOTPiOHE BCiM: i (pi3MYHO 300POBUM, i OCIa0JIEHUM
JonsaM. Jlo3yBaHHSI TapTyBaJIbHUX BIUIMBIB CJIiJI JTOOMpATU KOXHOTO pasy
BiAMOBIAHO OO MOXJIMBOCTEM OpraHi3My, OCOOJIMBO JIIOASIM 3 XPOHIYHUMU
3aXBOpIOBAaHHSAMU. [lapTyBajibHI MpoLEAypU TIOTPiOHI XBOPUM JIIOASIM,
OCKUIBKM CHpUSIOTH IXHBOMY OOYXaHHI0. Bigomo, Hampukiam, 110
XPOHIYHUI OPOHXIT, IKMI MOTraHo

MiAJAETHCS MEIAUKAMEHTO3HOMY JIIKYBaHHIO, 3 YCHIXOM BMJIIKOBYETHCS
3a JOMOMOTOIO JO30BAHOIO 3arapTyBaHHA.

Axmo edexTH, IKi BUHUKAIOTh i 4aC BUKOPUCTAHHS MPUPOAHUX CHUII,
HE BUMAararTh CBIIOMMX 3yCWIb i BAHMKAIOTh HE JTOBUILHO, TO 1I€ JA€ 3MOTY
3MIMCHIOBATU 3arapTyBaHHS IMapajiejibHO 3 IHIIMMM BUIAMU JiSUIBHOCTI
(BUKOHaHHS (pi3MYHMX BIOpPaB, COH TOLIO).
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Cunu npupoau CHOPUYMHIOITH SKICHO Pi3Hi [il Ha OpraHisMm. ix
OCOOJIMBICTh MOJISITAE B TOMY, IO BOHU JIETKO MOXYTb OYTM CHOPUMHSITI
opraHi3aMoM y noegHaHHi. KpiM Toro, e@eKTHMBHICTb COHSYHOIO
ONPOMIHEHHS, HanmpUKJIad, 3pOCTa€ IIiJ 4Yac BOJHHUX IIPOLEAYP, IOBITPSIHI
BaHHM € NOOPUM JOIIOBHEHHSIM A0 BIUIMBY iHIIMX IMPUPOIHUX (PAKTOPIB.

BBaxaeTbcg, 110  HaWBaroMillMii  3arapTyBaIbHMI  MOTEHLIaa
NpUTAMaHHUKA TeMmepaTypHUM HOigsM. OCHOBHMM Yy ILbOMY MNOpOLECI €
PO3BUTOK ME€XaHi3MiB, SKi JalOTh 3MOTY ITiABMIIYBAaTHU TeMIepaTypy Tijaa (y
BUMNAJKY WOro 30BHIIIHBOTO OXOJIOMXEHHSI) ab0o 3HMXKyBaTW U (IO 4ac
reperpiBaHHsA ).

IIpore MexaHi3M MIOABUILIEHHS TeMIIEpaTypyd Tila, TOOTO 3JAaTHICTh
3IrpiBaTUCS MiJ 4Yac OXOJOJXKEHHS, Yy JIOJAMHM PO3BUHYTUM 3HAYHO Kpalle,
Hi>K OPOTUJIEXKHUI TIpoliec. 3a OXOJIOIXKEHHSI, OpraHi3aM BMHUKAa€ i XiMiuyHY
TePMOPETYJISLI0, IMiABAIIYIOYM BUPOOJEHHS TEMjaa 3aBOSIKWA ITiJIBUILECHHIO
TOHYCY M'SI3iB i iX CKOPOYEHHIO (TPEeMTiHHS). A OCh 3JaTHICTh OXOJIOMXKYBaTH
CBO€E TUIO MiJ Yyac MmeperpiBaHHsI, MOB'SI3aHOr0O 3 MiABUILEHHSIM TeMIepaTypu
HABKOJIMILIHBOTO  CepeaoBMINA, JocuTb Mana. Came TOMy TakuM
HeOe3MMeYHMM € TIeperpiBaHHS OpraHi3amy, $KE€ 4YacTO MOPU3BOIUTH 10
TEeIJIOBOTO yIapy, — OpPraHi3aM H€ Ma€ 3MOIM OOpOTHCS 3 TUM CTaHOM,
MIPOTU SIKOTO BiH ¢ 0€33aXMCHUM.

g  TIpOTUCTOSIHHSI II€perpiBaHHIO OpraHi3aMy € TII€BHI PE3E€pBU.
OcTaHHIM YacoM BigoMi ¥ [AesdKi cTaHW, IpUM SKUMX OpraHi3M MoXe
MOOITi3yBaTU 1[I0 3AAaTHICTb 3HU3UTU TeMmIleparypy Tiia. OcoOJuBuii
MICUXOEMOLIMHUIA CTaH MeauTallil, B SKWA BMIIOTb BXOJUTH 1HIIMCBHKI MOTH,
MPUBOIUTh 10 AESIKOTO 3HUXXEHHS TEMIIEpaTypy Tijla BHACIIIOK 3MEHIICHHS
OOMiIHY pEYOBMH 1 €KOHOMi3alil poOOTHM CepLEBO-CYIMHHOI CHUCTEMHU i
opraHiB auxaHHs. Ha Xajb, 1Ii CTaHM BMBYEHI JOCUTH Maj0, XOU IPAaKTUYHE
3HAYEHHS 1IX BUHSITKOBO BEJIMKE.

CnocTtepeXeHHsT TEpOHTOJIOTIB CBig4aThb IIpO Te€, IO 3HWKCHHS
TeMOepaTypyd Tiula CIPUSE OOBTOJITTIO. 3HMXEHHS TeMIepaTypyu MOXKHa
IOCITTH, SIKIIO II0YaTKOBE 3pYLIEHHS B OiK OXOJIOIKEHHS MOCUIUTU
MOCJiIZOBHUMHU TpeHyBaHHsAMU. [lig BIUIMBOM TPEHYBAJbHOIO MEXaHI3MY
BIAETHCS 30UIbIIYBAaTH (PYHKIIOHAJbHI 3PYILIEHHS Pi3HUX CUCTEM OpPraHi3My
B 10-20 pa3iB i Ginblue.

BuBueHHsT MexaHi3My pO3BUTKY CTaHy 3arapTyBaHHSI A€ 3MOTY
copMyIIoBaTH IpaBuia, SKMMU CIiJ KepyBaTUCSI Ha MPaKTUIL.

« UYitke pgo3yBaHHs BrmBiB. I1lod0 orpumatm edekT, KOXHa
TeMIlepaTypHa [isl IMOBMHHA BIAMNOBIZATHM MOXJIMBOCTSAM OpraHizmy. Jluiire
TOJ1, KOJM 3BOPOTHA TEILJIOBA pEaKllisl 34aTHA <«II€PEKPUTHU» OXOJIOIXKEHHS,
BUHMKAE cHOpudaTaIuBuil  edekr. IlepeoxoslomKeHHs, O0COOJIMBO IS
HE3arapToBaHMUX JIIOAeH, y $SIKWAX BIZYYTTA [0 XOJIOAY IMiABUILECHE,
nporunokasaHe. Ciig mam'siTaTv, 110 YMM pi3Killla OXOJIOIXKYyIo4a Ipoleaypa
(HampuKJaa, 4YMM _ XOJIOJHIIIA BOoAAa 1 CWIbHILLIMK pyxX IOBITps), TUM
KOPOTILIMM IOBMHEH OYTU U BILIUB.
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e 3abe3neyuTy JIIOAMHI OyIb-IKOro BiKYy IIOCUJIbHE TeMIIEpaTypHe
HaBaHTaXeHHd. Jlo3yBaHHSI Ma€ OyTM 1HAMBIIYaJIbHUM, 3 YpaxyBaHHSIM
ctaHy 310poB'sa. OcnablieHUM JI0AsM, $SIKi TIepexBOpiid, a TUM OiJblle i3
3aJIMIIKOBMMM  HacJigKaMu  Iicasg  XBOpoOu  (0COOJMBO  3aCTYyIHOI)
3arapTyBaHHs MOTPiOHe, aje B Jlyxke HEeBEJIMKUX J03aX.

« IloctymoBe 30inbIUEHHS 3arapTyBaJbHMX BIUIMBIB. 3aCTOCYBaHHS
Bigpazy 0e3 TpuBajaol IMOCTYINOBOI MiATOTOBKM HaA3BMYAHUX 34 CBOEIO
CUJIOI0 OXOJIOIKE€Hb (HAIIPUKIIAd, MOPXYBAHHS) IyKe 4acTO IPU3BOAUTH 10
CepHAO3HUX TMOpPYLIEHb 340pOB'sa. OIpHICTH OpraHi3My A0 HECIPUSTIMBUX
(pakTOpiB  HABKOJUIIHBOIO  CEPEAOBUILNA  IiABUINYETHCS  MOCTYHOBO.
3araJlbHUM MOpPaBUJIOM IOCTYIIOBOrO 30iJbLIEHHS 3arapTyBaJbHUX BIUIMBIB
MOBMHHA OyTU JesKa XBWJIENOAiOHICTh. 3a KOXHMUM BiI4YyTHUM MNOCUJIEHHSIM
OXOJIOJHOIO HaBaHTaXXEHHSI HAcTa€ M'SIKIIA Jisl, 1100 IOTIM, KOJIM OpraHi3m
MPUCTOCYETBbCS O JOCATHYTOI IHTEHCMBHOCTI IIOAPA3HEHHS, 3HOBY
301IBIIUTH 1.

« |HouBinyanpHiCTH 3arapTyBaHHS. 3araJbHMX IS BCiX MPaBWJ 3arapry-
BaHHS Hema 1 He Moxe OyTh. KOoXHMI MOBMHEH JOTPUMYBATHUCS BJIACHOTO
peXuMy TapTyBaHHSI, BMXOISYM, OCOOJMBO Ha MOYATKy, 31 3BUYHUX,
MOCUJIBHUX [IJISI OPTaHi3MYy HAaBaHTAXKEHb.

st ocnabGiaeHux ocid, a TakKoX ISl TPYOIHUMX AiTei, JOUUIBHO CHOYaTKy
3aCTOCOBYBAaTM MOBITPSIHI BaHHM, OO SKWUX II3HILIE OOHAIOTHCI BOIHI
npouenypu. JlroasMm 3i 3HUXKEHOIO BHACJIiAOK 3aXBOPIOBAaHHS a00 MepeBTOMU
PEAKTUBHICTIO OpPraHi3My peKOMEHOYETbCS, OCOOJMBO Ha ITOYATKOBIN cTamil
3arapTyBaHHsI, MOMNEPEAHE PO3IrpiBaHHS OpraHi3My JIETKUMU (Pi3MYHUMU
BripaBaMu. IIpu LboMy He JMILE CTUMYJTIOETHCS OOMIH PEUYOBMH 1 €HEpril, a
W pO3IrpiTUIA OpPraHi3M TOCTpillle CIIPUIMAE TTOAPA3ZHEHHS XOJOIO0M.

Bik 1OHOCTI, KOJM 3aBEpIIYETHLCS PO3BUTOK OpraHi3aMy 1 BiH HaOyBae
HAMOUIbIIOTO MOTEeHLiany (QYHKUIOHAJbHUX MOXJIMUBOCTEH, OCOOJIMBO
BaXJIMBUM 17151 OpMYBaHHS CTaHy CTilikol 3araptoBaHocTi. SAxkimo mo 20-25
POKiB 3a OOIIOMOTOI0 CHUCTEMATUYHOIrO 3arapTyBaHHSI BUPOOJIEHO CTIMKMIA
MEXaHi3M  3aXMCTy Bil HECOPUSTIMBUX  BIUIMBIB  HABKOJMIIHHOTO
cepedoBHUlla, TUM CaMUM 3a0e3IeUy€EThCs MOBHOLIIHHE I aKTUBHE XXKMTTS, B
JdKOMY He Oyae wMicusg HemyraM. Hammpocriuii pexum 3arapTyBaHHS
MICTUTh Taki ejaeMeHTHU:. IIopiBHSIHO HHU3bKa TeMIlepaTypa IOBITPS B
MPUMILLIEHHSIX, OCOOJMBO Yy CHaJibHi, 00OB'I3KOBUI JOCTYN CBIXXOT'O MOBITPS
B KIMHATM $K VYJIITKy, TaK 1 B3UMMKYy. baxaHo 3a0e3meynTu TeMmIepaTypy
MOBITPS B criaibHi He Bumie 11 -16 °C.

Ilicts  paHKOBOI  TIr€EHIYHOI  TIMHACTUKHU, $SKa  3aBEPILIYETHCS
IHTEHCUBHUMHU (DPi3MYHUMU BIIpaBamMu (OIr HA MicClli, CTpUOKK TOIUO), ITiCJIS
O6iry a0o IHIIOrO0 TPEHYBAJIbLHOIO HABAHTAXEHHS CJIiO  IpUMaTU
kKopoTkoyacHuit (20-30 c.) mnpoxomogHuit aym. JoOGpe BuKopucTatd i
KOHTpPACTHI TeMmepaTrypu, 30UIbLIYIO4M a00 3MEHINYIOYM TIPUIUIMB TEIIol
Boau. BuMiproBaTu TtemMmepaTypy BOAM IPU LIbOMY He OOOB'SI3KOBO, MOXHa
MOKJIACTUCS Ha Cy0'€KTUBHI BiguyTTsa. 30iUIblyBaTA 1 IIPOJAOBXYBaTU
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OXOJIOIKEHHS OakaHO JIMIIe B TMX MeEXaX, B SIKMX 1Ie € ITpUpOIHUM. 3a 6-8
TUKHIB TAKOro 3arapTyBaHHSI PEKOMEHIYETbCS TMPUNATU OO0 TAKOTO CTaHY,
o6 obmuBaHHg npotsaroM 30 ¢ JulIe XOJOJHOK BOAOK  Y3MMKY
CIIpUIIMAJIOCH SIK 3aJ0BOJIEHHS.

M'akuii i TpuBanuii edeKkT 3arapTyBaHHSI 3a0e3IeUYyeEThCS i 32 paxyHOK
HEMOBHOIO BUTHUPAHHS MiCJs BOAHOI Ipoleaypu. baxaHo Imicias aylry JIMILe
IMPOMOKHYTH TiJIO MPOCTUPAILTIOM 1 3aJUIIMTUCH 3arOpHYTUM y Hbomy 10-15
xB. HezaraproBaHi 10O MOXYTb BUKOHYBAaTM 110 IIpoLeAypy B mepuri 3-4
TUXKHI JIMIIE TIpU TeMmepaTypi IOBITpSd B npuMilleHHi He Huxde 20 °C,
TOMY HalKpalle OCBOIOBAaTU U BIITKY.

MicueBe 3arapTyBaHHsS CIIPSIMOBaHE€ Ha IIABUILIEHHS TeMIIEpAaTypHOIL
CTIMKOCTI HaWBaXKJIMBIIIMX AUITHOK Tita. OcoOJaMBO cJif MiKJIyBaTHUCS PO
3arapTyBaHHsI CTYNHIB Hir i HocOor1oTKM. CTyIHI Hir pedJeKTOPHO MOB'sI3aHi
3 MUTJAJIMKAMW, TOMY, IIPOMOYMBIUU W OXOJOAWBIIKM HOTH, MU CTBOPIOEMO
CIIPUSATIANBI YMOBM JJISI PO3BUTKY 3alaJIbHUX IPOLECIB Y MUTHAINKaX. Te X
caM€ BUHMKAE 32 OXOJIOJIXEHHS HOCOTJIOTKMU.

st 3arapTyBaHHSI CTYIIHIB HIiI' PEKOMEHAYETbCS KOHTPACTHUI METOI:
HOTU OITYCKAlOTh y Ta3 3 MpoxojoaHor (25-27 °C) Bogo10, a yepe3 XBUINHY
y tery (27-30 °C) Boay. Ilim yac BaHH peKOMEHAYETHCS pyXaTU MaJbLSIMU.
[TocTymoBo y nepiioMy BUOAAKYy TEMIEpPaTypy BOAM 3MEHIIYIOTb, Y IPYIrOMY
— 30UIBIIYIOTH 32 KOXXHUM pa3oM Ha 2°C.

Oco0uBOro IAXoay BMMAara€ 3arapTyBaHHSI JIOACH 3 XPOHIYHUMU
3aXBOPIOBAHHSIMU. 3a MJISIBOIO Mepediry XpoHiYHOro 3aXBOPIOBAHHS 1 HaBiTh
MpyU XBOpOoOaX AUXAJbHUX LUISIXIB (XPOHIYHOMY OpOHXIiTi, TOH3WJITI abo
aHTiHi) 3arapTyBaHHS OCOOJIMBO KOPHUCHE.

HaliedekTrBHIllIE KOMITJIEKCHE JIIKYBaHHS, SKEe Mepeadadyae MmoeaHaHHS
MOCTYMOBUX 3arapTyBaJIbHUX Oil 3 IHIIMMW METOAAMM JIIKyBaHHS (MeIuKa-
MEHTO3HE, BiTaMiHHE Ta iH.).

ITin yac XpoHIYHMX 3aXBOPIOBAHb BEPXHIX AMXAJbHUX LIJISIXIB MOTPiOHO,
nopsig 13 AiIMM  3arajJlbHOro XapakTepy (IOBITpsiHI BaHHU, OOTHUpPaHHS
PYLIHUMKOM, 3MOYEHMM BOJOI KiMHATHOI TeMIIEpaTypu, OOJIMBAHH),
3aCTOCOBYBATU MicClieBe 3arapTyBaHHS. J/lyxke edeKThBHE KOBTaHHS TEILJIOTO
(32-36°C) po3umHy KyXOHHOI coJli (4aifHOI JIOXKKM Ha MiBCKJISHKM BOIN) i
MMPOMMBAHHSI HOCOBHMX LUISXiB TPOILUKM MiJCOJIEHOI TEIUIOW Bomoro. s
LILOTO PEKOMEHAYETHCS 3aJIUIIOK COJOHOI BOAM Y CKJISIHLI PO3BECTU TPhOMa
ob6'emamu tniepeBapeHoi Boau. II[o6 3BUKHYTM 10 IPOMHUBAHHSI HOCOBUX
LIUISIXiB, CIOYATKy 3aKamnyloTh BOAY B HI3Api MINETKONO. 3 4YacoM, 4Yepes
OOWH-IBA TWXKHI, 3aCBOIOIOTh BTATYBAHHS HOCOM BOIM BXE 3BHYANHOI
TeMIIepaTypHy 1 HEMiJACOJEHOI, 13 NPUTOPIIIi.

AK BiZOMO, TIPOXOJONHMI PAHKOBMI Ayl MiABUILYE TOHYC. XOJOAHA
BoZa 30Y/Kye HEPBOBi PELENTOPM Ha Tili. IMIYJbCH Bill HUX HAIXOISATh V
MO30K 1 30yIKYIOTh MOTO, 30KpeMa LIEHTPU, SIKi KEePYIOTh >KUTTEISJIBHICTIO
opradiamy. HoBa 3/1mMBa iMIIyJbCiB, ajleé BXe 3 LIMX LIEHTPiB, HAAXOAWUTh B
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OpraHu, TpUCKOpIoloYM Tiepebir  (isiosoriyHmMx  mporueciB.  JliognHa
OCTATOYHO MPOKUIAETHCS, [I OpPraHi3M BXOAUTb Y POOOUUIT PEKUM.

IcHye rinmoTtesa, 110 NPOXOJOAHMII PAHKOBUIl OyII € CBOEPIAHOIO
EHEPreTUYHOK MIA3apsaKol0 OpraHi3My. AJKe MOJIEKyJa BOAU, sSKa
CKJamaeTbCcsd 3 ABOX atoMmiB limporeHy ta omHoro — OKCHUIEHy, IOJSIpHA,
TOOTO Ma€ Ha KiHLSX Pi3HOMMEHHI eJeKTpuuHi 3apsaau. Koam Bopa cTikae
HAIllAM TUIOM, TO 11 MOJEKYJIU 30YIKYIOTh €JIEKTPUYHI MTOTEHIIaJIM HA MeMO-
paHax KJIITUH 1IKipu. ToMy aesKi CUCTeMM O3J0POBYOIrO 3arapTOBYBAaHHS,
HaNpUKJIaA, CUCTeMa IBaHOBa, mepenbayaloTb OOCUXAHHS IIC/as OOJIMBAHHS
BOJIOIO, & HE PO3THUPAHHS PYIIHUKOM. Po3cnabieHHSI XX BiJ TEMaoro AyIny
HaCTiJIbKU CUJIbHE, 110 MePEeKPUBAE IO CHEPTeTUUHY ITia3apsaKky.

2.2.5. Oco0auBOCTI mpami i BiMOYMHKY XKiHOK, MiJJTiTKiB
i Jroaei JITHLOrO BiKY

KutreaianbHicTh XKiHOK. Ha cyyacHoMmy eTami iCTOPMYHOTO PO3BUTKY
CTAaHOBMIE KiHKM B CiM'i i B CYyCHUJIbCTBI CyTTE€BO 3MiHMIOChL. IIpoTsirom
O0araTbOX IMOKOJIiIHb pOJib XIHKM MOPAaKTUYHO 3BOAMIACS OO OJHOTO —
MiKJIyBaTUCI MOpO CiMeiiHe BOrHUILE, OyTWM MPOAOBXYBAYEM POy,
BUXOBYBaTu JiTeii. OmHAK MPOTATOM OCTAHHIX JBOX-TPHOX IIOKOJIiHb Y
PO3BUHYTUX KpalHaxX XIHKM OTpUMMaJM OJHAKOBI MpaBa 3 4YoJoBikaMu. B
CWJIy Li€1 PIBHOIIPABHOCTI A0 U HE3MIHHOI POJIi XOPOHUTEJIbKM JOMAIUIHHOIO
BOTHHMILIA 1 MPOJOBXyBaya poAy Jojajacsd Ie OJHA HE MEHII BaXJIMBa i
TPYAOMICTKA — TIpaloyol XiHKKW. BoHa crajma 3apo0isATé Tpolll,
3MIMCHIOIOYM TaKMM YMHOM CBili BHECOK Yy CIMEWHUI OIOIXeT. 3BUYAMHO,
3aBASIKM LILOMY KiHKA OTpUMajla €KOHOMIUYHY He3aJIeXXHICTh 1 CAMOCTINHICTD,
ajie 3 TUM J0AaJ0Cs i HOBUX OOOB'SI3KiB.

binbmiicte mpampo4YMx KiHOK yaIOMa, BHUKOHYIOTb TpU (PYHKIIII:
JOMAaIllHbO1 TOCIOAMHI, XXiHKM 1 Matepi. KoxHa 3 1ux (pyHKIii BUMarae Bif
XKIHKM 30CepeIKE€HOCTi, yBaru i, MPUPOAHO, MOBHOI caMoBimmaui. OTxke,
BMHMKAE I[lJ1Ta HA3KA IMITYJIbCIB, SKi BiIBOJIKAIOTh 11 yBary Bill BUKOHYBaHO1
B JaHUM MOMEHT poOOTM 1 3HAaTHUX CTBOPUTU CTPECOBY CHUTYALIIO.
3'aBasieTbcsl  OaratopaszoBa  He3ocepeaxeHicTb. KiHeupb KiHLEM Take
«pO3pMBaHHS HaA 4YaCTUHW» JEHb Yy JC€Hb MNPU3BOASITHL OO BHUCHAXEHHS,
MEPEBAXHO TICUXIYHOTO.

BuxopucrtanHs mpami  XIHOK BHCYBa€ HOCUTh BaXJIMBI BUMOTIH,
MOB'sI3aHI 3 COLiaJIbHOIO (PYHKII€O XIiHKM — AiTOHApoJXyBaHHSM. Ilicis
HapoIXeHHs JIluTmHM 1 [AEIKOro KOpPOTKOro Mepioay  IIACIMBOTrO
MaTepMHCTBAa poJib MaTepi i XIiHKM 3 yciMa OOOB'sI3KaMu, S$IKi 3Bigcu
BUILIMBAIOTh, MOYMHAE OOTSIKYBATHU KiHKY — 3'SIBJISIETbCSI HYIbIa, BUHUKAE
pernpecig. 2KiHKa TIOCTIAHO AyMaEe MOpo Te, 110, IIOPUHYBIIM B
OOHOMAaHITHICTbL JOMAIlHIX TypOOT, BTpaya€e CBOI0 KBamiikamitoo. 1i
IMOYMHAKTh MYYMTM CYMHIBU: 4YM 3MOXE€ BOHaA MICJIS TPUBAIOL I€pepBU
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VBIATU B poOouuii puTM. Y LbOMY BMMAIKY B HE€l 3pPOCTAE BHYTPILIHE
HaIpy>K€HHS 1 CTBOPIOIOTHCS CIPUSATIMBI YMOBU IJISI PO3BUTKY CTPECY.

IIpyyrHOO TICMXiYHOI KpW3M KIHKM-MaTepi MOXe CTaTu BIgXig 3
0aTbKiBCHKOTO JOMY AOPOCIAUX HiTeil. 3'SIBASIETbCS BigUyTTs IIOPOKHEUi,
BTpaTh ceHcy XuTTd. CroeuiajJicTi Ha3MBalOTh LEeHd CTaH «CUHAPOM
cnoycroumeHoro rHidga». I[IpupomHo, mmbmie i CHWIBHIIIE IO KPU3OBY
CUTYyallil0 MepexXuBAE KiHKA, Yy $SKOI He OyJa0 IHIIMWX TypOOT, BUILMX
KUTTEBUX LIIHHOCTEWM, HIXK MATEPUHCTBO.

®dizioJoTiyHi Ta TICUXOJIOTIYHI OCOOJMBOCTI KIHOYOIO OpraHizmy
COPUYMHIOIOTH A0 TOro, IO AesIKi BUPOOHMYI (pakTopu (3HAUYHE (Pi3nuyHe
HaBaHTAaXXEHHS, BUMYILICHE MOJIOXEHHS Tija, BiOpalis, 1yM, IUCKOM@OPTHI
BOJIOTOTEMIIEPATYPHI YMOBU HABKOJMUIIHBLOTO CEPEAOBMILA, 3ara30BaHiCTb,
3alWJICHICTh MPUMIILIEHb TOIO) BIUIMBAIOTh HA XIHOK OLIbII HECHPUSTIUBO;
HIDXK Ha 40JIOBiKiB. OCOOJMBO NOCHIIOETHCSI Ll BIJIMB 3a (Pi310JOTIYHUX
3MiH B OpraHi3mi (MeHCTpyallisi, BariTHICTb, JIAKTALlisl, KJIIMaKC).

PosrinsgHeMo BIUIMB MepeaMEHCTPYAJIbHOTO HEBPO3y Ha CTaH XIHKHU. Y
TaKMX 1 KiHOK 3a KiJbKa AHIB (a iHOmI W 3a OOMH-ABA TWXKHi) HO ITOYATKy
MEHCTpyalil 3'IBISIOTbCS TOJIOBHUI Oib, 3allaMOpPOYEHHS, IOCUJIEHE
cepueouTTd. OmHOYACHO 1 CIIOCTEPIraloThCs PO3APaTOBAHICTb, THIB a0o0
HyJbra, IPUTrHIYEHICTb, ararid.

Y OGaratbox XiHOK, a OCOOJMBO 4YacTO Yy [iBYaT, TSDKKO BIJIMBAa€E Ha
HACTpiii BJacHe TIIepioJ MeHCTpyalii. 3a OeIKUMM JaHWMM, Mig 4ac
MeHcTpyalii v 80 % IWIKOJISAPOK CIOCTEPIra€TbCs 3HUXKEHHSA (i3M4YHOI
akTUBHOCTI, Y 70 % — CXWJIBHICTb 1O caMOTHOCTi, Y 60 % — mociabiaeHHs
BIIEBHEHOCTi Y co0i, y 47 % — mnocnabjeHHs 3alliKaBJISHOCTI OO 3aHSTh. Y
0araTtbOX MOiBYaT BUMHUKAIOTh / HEBPOTMYHI peaxkilil Ta iHII (Pi3i0J0ridyHi
TICUXiIYHI, 30KpeMa, €MOLIiIiHI, ) MOPYILICHHS.

Cepiio3HO MOXK€ YCKJIAAHUTU XKUTTS XKIHKM KiaiMakc. KiiMake y KOXHOI
310pOBOI1 XIHKM HacTae B nepion 40—355 pokiB, MpOaOBXKYETbCSI 5-7 POKIB —
- Big TIOYATKy MOPYLIEHHS MEHCTPyaJbHOIO LMKIY 1 OO0 3aKiHYEeHHS
OCTaHHbO1 MeHcTpyauii. 2KiHKa IepeXoguTh y iHIIY XUTTEBY a3y, Koau
BOHA YyX€ He 3JaTHa [0 MAiToHapomXyBaHHs. OCHOBOIO LIMX 3MiH €
nepedbygoBa TOPMOHAJIBHOI CHUCTEMM, BaXXJIMBUM KOMIIOHEHTOM SIKOI €
MeHoray3a. Heayru, mos'si3aHi 3 KJ1iMaKCOM, 31€0iJbIIOr0 € TUMYaCOBUMU i
ITICJISI 3aBEPIUECHHS KJIIMAaKCy 3HUKAKTh. KiiMakc — 1ie He 3aXBOPIOBAHHS, a
NPUPOJHUIN CTaH, HOPMAJbHUM MNEpioa Yy KUTTI XIHKKM, TOMY MOXJIMBE
HE3Iy>XaHHS HE € MNPUKMETOI 3axBoproBaHHs. ZKiHka, 0COOJMBO 10
HAaCTaHHS MEHOMNAy3W, INBUIAKO BTOMIIIOETBCS, CTPAXJA€ Bil TOJOBHOTO
00JI10, CTa€e OUIbII BpPa3JMBOIO YU PO3APATOBAHOI. Y NEIKMX KIHOK
MOPYIIYETHCS COH, BUHUKAIOTH 1HIII HEIPUEMHI YCKJIAAHEHHS, 3YMOBJICHI
Nepedyn0BOI0 3aJ103 BHYTPILIHBO1 CEKpeLlil, TOOTO TOpMOHAJILHUMU 3MiHAMM.

BpaxoByroun o0COOJMBOCTI OpraHiamy, >XiHKamM He J03BOJSIETHCS
MpaloBaTy Ha MiJI3¢eMHUX pOOOTaX y TipHUYOAOOYBHIilA MPOMMCIOBOCTI Ta Ha
OyIiBHMLITBI ITiI3€MHUX CIIOPYI, 3a BUHSTKOM XKiHOK, $IKi HE BMKOHYIOTb
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(piznuHOI poOOoTH. 3a00POHSIETHCS 3ayyaTy XIiHOK A0 poOiT, sIKi MOB'sI3aHi 3
MOCTIMHUM, MPOTATOM PpoOOYOl 3MIHM, IIE€PEMIlI€HHS BAaHTAXIiB MAacol0
noHan 7 Kr. Jlo3BOJMSETbCS BUKOHYBAaTHM poOOTHM 3a MigiAMaHHS i
MEpEMILLIEHHS BaHTaXIiB Macol0, 110 IepeBullye 7 Kr, ajge He Ounbie 10 Kr,
y pa3i 4yepryBaHHs 3 IHILIOK PoOOTOI0 (10 JABOX pa3iB Ha roguHy). Ilpnyomy
B 000X BMMAIKax CyMapHa Maca BaHTaXxy, SKMIA IEePEMILIAETbCS IMPOTATOM
KOXHOI TOOWHM poOOYOl 3MiHM, HE IIOBMHHA II€pEeBUIIYBaTH: 3 pPoOOYOIL
noBepxHi — 350 kr, a 3 migiorn — 175 Kr.

I[Ipy mepemillleHHI BaHTaXy Ha Bi3Kax a00 B KOHBEEpax JOKJIaIAcHE
3yCUJLISI He TTOBUHHO TepeBullyBatu 10 Kr.

BinnosigHo go ct. 178 Kopekcy 3akoHIB Ipo mpaui YKpaiHM BariTHi
>KIHKM 3TIJHO 3 MEIWYHMM BHCHOBKOM MOBMHHI OyTHM INEpEBEACHI Ha JIeTLIy
poOOTy, sIKa BUMKJIIOYAE BIUJIMB HECIHPUSTIMBUX BUPOOHMUYMX (PAKTOPiB.i3
30€pEXKEHHSIM CEPETHBOTO 3apO0ITKY 3a MOINEPEeAHBOI0 POOOTOIO.

YMOBM palioHaJIbHOrO IpaleBJallTyBaHHS XXIHOK IependadaroTb OINTH-
MaJIbHE HaBaHTaXXeHHs ((Pi3nyHe, HEPBOBO-EMOLIIITHE) Ta ONTUMAaJIbHI YMOBU
BUPOOHMNYOIO CEpeNOBMIlA, TOOTO TaKi YMOBHU, SIKi y MPAKTUYHO 3A0POBUX
KIHOK HE€ BUKJIMKAIOTh BiIXWJIEeHb VY CTaHi 3I0pOB'SI Ta CYTTEBUX
(yHKIIIOHAJILHUX 3MiH B OpraHi3mi Ha IIepioJ BariTHOCTiI i He BimiO'1OThCS
HEraTMBHO Ha XOl MOJIOTIB.

3 MOMEHTY BCTAHOBJICHHS BaTiTHOCTI >XiHKW HE IOBUHHI 3aJ1y4aTUCS 10
po0iT, 10 BMMAararloTb 3HAYHOIO HEPBOBO-EMOLIIMHOrO HaMNpyXEHHS,
0CO0JIMBO TIOB'SI3aHUX i3 HEeOEe3MeKOol BUOYXy, aBapil TOLIO i3 PU3UKOM IS
CBOTO KMTTS Ta XUTTS iHIIUX JIIOIEH.

BariTHi XiHKM, 1 XiHKM 11O MarTbh JiTell BIKOM OO TPbOX POKIB, HE
JIOITYCKAIOThCS J0 POOIT y HIYHMM 4Yac, 1O MOHAAHOPMOBHUX pOOIT i poOiT y
BUXIOHI THI. He gomycKaeTbhesl TaKOX HAIpaBICHHS 1X Y BIOAPSIKECHHS.

BaritHuM XiHKaM, 3rigfHO 3 MEIWYHKWM BMCHOBKOM, 3HMXKYIOThCS
HOPMHU BUPOOITKY, HOPMU OOCITyrOBYBaHHSI a00 BOHM MEPEBOASATHCS Ha iHIIY
po0OTy, SKa € JIETLIOK 1 BUKJIIOYAE BIUIMB HETaTMBHUX BUPOOHUYMX (pak-
TOPIB, 13 30€PEXKEHHSM CEPEAHBOrO 3apO0ITKY 3a MONEPEIHbOI pOOOTOIO.

XKutrenisnpHicTh mimniTkiB. Bik autuHu Big 11-12 mo 15-17 pokis
BBAXXAETHCS IMIIITKOBUM. Y LIEi IepioJ BinOyBarOTbCS BEIMYE3HI 3pYLICHHS
y BCiX cdepax XKMTTEMISUIBHOCTI MiAJIITKA: 30UIBIIEHHSI 3pOCTY, Macu Tijia,
M'SI30BOi CWJM Touwo. BomgHoyac (yHKI[IOHYBaHHSI cepls, JIeTeHiB,
KpOBOOOITy MO3KYy He 3a0e311e4yIoTh ITOBHOILIIHHOI poOOTH opraHi3amMy. 3Biacu
IIBUJKA 1 panToBa 3MiHA CTAaHIB 1 HACTPOIO MIJIITKA: TO BiH 3 €HTY31a3MOM i
azapToM OepeTbCsd 3a BaxKe @QI3WYHE YW PO3YMOBE 3aBIAaHHS 1 MOXe
npauroBaTv, 3a0yBaloyd MNOpoO 4Yac 1 BTOMY, TO TIOYYBAa€E MIISIBICTD,
3allaMOpPOYECHHS, CITad CHJL.

Ilepion mepexonmy MAWUTWHUW Y MIAJTITKOBUM BiK JyXe€ CKJIAIHWM,
CTPECOTE€HHMMI, 9K IJI8 Hel, Tak 1 JJIs1 0aThKiB. YHUKHYTH LIOTO 31€0UIBIIOTO
HEMOXJIMBO. Y Mi[jIiTKa BigOyBa€ThCS TOpMOHAJIbHA MepedynoBa OpraHiamy,
sdKa CTBOPIOE IIEPEAYMOBM [JIS IIOAAJIBILIOIO 3MYXHIHHSA. Y Led Iepion
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BMHMKAIOTh 1IIJIKOM HerependadyeHi peakiii, AyXe 4YacTO HECHOIiBaHI He
TUIBKM JJIs1 OaThbKiB, a M JJIsI caMOro MiJJITKa. Y HbOMY OOpSThCS KiJbKa
ocooucrocTteil. HepBoBmii, 3amajbHUiA 1 ApaTIBJIMBUUA ITIJIITOK MOXE CTaTu
BiIUTIOAKYBAaTUM, MOTaHUM. OOWH HENpaBUJIbHUM KPOK NOPOCIMX 3HaTHUM
MiAIITOBXHYTU MOTO 10 CTPECY, HACIIIKM SIKOTO MOXYTb OyTH TpariyHi.

ITinniTok mepeBaxkHO OYHTYE MPOTU BCSIKOI CUCTEMM KOPCTKHUX BHUMOT i
periiameHTauii. CKeNTUYHE CTaBJICHHS OO HOPM i aBTOPUTETIB, SIK BiIOMO, €
creurM@iuHOI0 XapaKTEePUCTUKOIO ITAJTITKOBOCTI $SIK CTalil CTAaHOBJIEHHS
OCOOMCTOCTI.

Y ncuxoJiorii moumMpeHa To4ka 30py, 3rIIHO 3 SIKOK CYTh MIIJIITKOBOIO
KOMIUJIEKCY YM MiJJIITKOBOI KPU3M, BUPAXKAETHCSA B CHEUUMPIUHUX peakiiissx
MOBEIIHKU:

¢ peakliss eMaHCuIlalil — TUI TIOBEAIHKM, 3aCO00M $KOI ITiIJTITOK
HaMara€TbCs 3BIIBHUTUCS 3-MiJ BIUIMBY AOPOCJIMX, HacamIiepen OaTbKiB i
BUUTEIB;

¢ NIIBUILICHUM 1HTEpEC OO0 CIIJIKYBaHHS 3 POBECHMKAMWU, Opi€HTaLis Ha
BUPOOJIEHHS TPYIIOBUX HOPM 1 LIIHHOCTEM. Y ApyXK0i 3 poBeCHUKaAMU (popMy-
IOTbCS TakKi HEOOXimHiI colliajbHi SIKOCTi, SIK KOJEKTHBI3M, CaMONOXEpTBa,
BiAMOBINAJILHICTD Mepel IHIIUMU;

¢ peaxkuisg 3axomjgeHHd  (xo00i). 3abopoHa Ha  3axONJIEHHS
COPUMMAETLC K HaNOUIbLI KOPCTKE IIOKapaHHsS. 3apaau 3aXOILJIEHHS
MIJTIITKA YaCOM 1 CKOIOIOTh 3JIOUMHMU.

BaxyimBuM MOMEHTOM TICHMXO(]i310JOTIYHOIO PO3BUTKY MIMJIITKA € MOro
craTeBe Ao3piBaHHS. CKJIQAHICTh LILOTO €TaIly OCOOJMBO BUSIBISIETLCS HA

MovyaTkoBUX cTamissx. CrocTepiraroTbCsl 3HaYHI BiIXWJIEHHS B IisSIJIBHOCTI
LICHTPaJbHOI HEPBOBOI CUCTEMM, B OCOOJMBOCTSIX MOBEAIHKM ITJIITKIB, SKi
MOPOIKYIOTh 3HWXXKE€HHS KOHTPOJBOBAHOCTI CBOIX [Iifi 1 BUMHKIB, a 1I€ MOXE
MPU3BECTU OO IMOPYLIEHb COLIaJIbHUX HOPM IIOBEAIHKM, a TakKoX MO0
MOpPYyILIEHb HOPM Ta MpaBMWJI Oe3MeKU Mpalli Ha BUPOOHULITBI.

Jlo 3aBeplUeHHS IIITKOBOrO BiKY BiIXWJEHHS B  HiSLJIBHOCTI
(pi3i0NOriYHUX CHUCTEM, XapaKTepHi JJIs IOYAaTKOBMX CTadili CTaT€BOTO
JIO3piBaHHS, HiBeMIOIOThCSA. Tomy (yHKIIOHYBaHHS (Di3iOJIOTIYHUX CUCTEM
OpraHi3amMy IIiIJIITKA CYTTEBO BIIPI3HIETbCSI Ha MOYATKOBUX 1 KIHLEBUX
CTaJisgX CTATE€BOIO JO3piBaHHS 1 BM3HAYAETHCS LIBUALIE OIiOJOTIYHMM, HIX
KaJIEHIAPHUM BIKOM.

CraTeBe IO3piBaHHS OiBYaT 3aBepIIyETbCI B 15-16 poKiB, XJIOMIIB Ha
1,5—2 poku mni3Hime. Xo4ya ICHYIOTh BEJMKI IHAMBIAYaJIbHI BIOMIHHOCTI:
KOJIMBAaHHSI MOXYTbh CTAHOBUTU 10 3 POKIB, OCOOJIMBO y JIiBYaT.

OCKiIBKA CTPOKM HAaCTaHHSI CTAaTEBOro AO3piBaHHS y XJIOMIIIB i JiBYaT
pi3HI, a IHAUBIAYaJbHI TEMIIM 1IX PO3BUTKY PI3HATHCS, 1I€ 3HAYHO YCKJIAAHIOE
pobOTYy 3 miIiTKaMW, BHUMAarae ocoOJMBOI yBaru i JaudepeHLiOBaHOIO
MAXOMy.

JopocauMm mig 4yac CIUIKYBaHHS 3 IIAJIITKAMM CJiJl OOOB'SI3KOBO
BpPaxOBYBaTM OCOOJIMBOCTI LbOro mepiogy. Yacto aopocanx OEHTEXUThb
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3yXBaJliCTh, ILIMHIYHICTh, JMUXOCJIiB'SI, BiABepTa €pPOTUYHICTb Yy BUCJIOBJIIO-
BaHHSIX 1 CIIIJIKYBaHHI 3 IPOTWIEXHOIO cTaTTio. OmHaK IICUXOJIOI BOayae B
LIbOMY HE€ CTUIbKM HEraTWBHY ITOBEAIHKY, CKIJIbKW pO3TYyOJIEHICTh MiAJTiTKA
neped CKJIagHUMM IpoOJeMaMu, $SKi 4YacTO JOBOAUTBLCS PO3B'SI3yBaTU
CaMOMYy, H€ CHOJiBalOYMCh HA IMATPUMKY 1 PO3YMIHHS JOPOCIUX.

Jopocii MOBMHHI BpaXOBYBaTU BUCOKY CYO'€KTMBHY 3HA4yylIiCTb IJIsI
MiIiTKa obpa3y (izMYHOrO «f», po3ymMiTH, LIO MiABUILEHA yBara IO CBOEI
30BHILIHOCTI B LIbOMY BIilll — IIPUPOAHE 1 HOpMaJbHEe sBuUIlE. [louyTTa
CBOE€1;, HENMPUBAOIMUBOCTI, 3a(iKCOBaHEe y ITiIIITKA HETAKTOBHICTIO, IpOHIEIO
JIOPOCJIMX, MOXE MPU3BECTU OO CTIMKOro TIOYYTTS HEMNOBHO IIIHHOCTI,
MOPOIKYE TakKi PHUCHU OCOOMCTOCTI, $K IIOTaMHICTb, BiIJIIOJKYBaTICThb,
€rOLEHTPU3M, BOPOXICTb JO OTOUYIOUMX, HEBIIEBHEHICTb.

BaxnuBuMm B opraHizaiil XUTTEMISIJILHOCTI IMIAJTITKIB € NUTAaHHS Mpalli.,
VY migniTKiB M'si30Ba cuiia, HelporymopajbHa peryJsiiisi, ceplieBOM'SI30Bi Ta
1HIII 1 cuCcTeMM, OOMIH pEYOBMH iHIII, HIXK Y JOPOCIUX. 1X KICTKOBAa CUCTEMA
He 30BciM; copMoBaHa, M'I30BUi1 anapar 11e CJIaOKMIA.

BpaxoByroun @i3iojioriyHi  OCOOJIMBOCTI LBOrO BIKY, YKpaiHCBbKE
TPyJAOBE» 3aKOHOMABCTBO Iiepenbavyae Uid MIMITKIB, 3alHITHUX Ha
BUPOOHMIUTBI, HU3KY NMpodiIaKTUIHNX 3axoAiB. HemoBHOMITHI, TOOTO 0co0H,
IO He Jocsamivd 18 pokiB, y TpyAOBMX NpPaBOBIIHOCHHAX MPUPIBHIOIOTLCS Y
npaBax A0 IIOBHOJITHIX, a B Tajly3i OXOpOHM Impali, podo4Yoro yacy,
BIAMMYCTOK Ta JEIKMX IHIOMX YMOB Mpalll KOPUCTYIOTbCS IIiJIbIaMu,
BCTAHOBJICHMMM 3aKOHOJABCTBOM. BaXJIMBMUM BHUHSATKOM 13 3arajJibHUX
NpaBWJ PETyJIIOBaHHS Mpall € 3a00poHa BUKOPMUCTOBYBATM HEMOBHOJITHIX
Ha BaXKWX poOoTax i Ha poboTax i3 IWIKIIMBUMM a00 HeOe3NeYHUMU
YMOBaMM Mpalli, a TAKOX Ha MigA3eMHUX poOOTax.

3a00pOHSETBECI 3 MOTHMBIB BMXOBAaHHS MpUMMaTHU OCiO, 110 HE HOCSIIU
18 pokiB, Ha poOOTH, TOB'sI3aHi 3 BUPOOHULITBOM, 30€piraHHsIM i TOPriBJEIO
COUPTHUMM HAMOSIMHU. 3a00pOHSETHCI  3adydyaTd HENOBHOJITHIX 10
MigIAMaHHSA 1 TIEpEMILLIEHHS pedyeid, Maca SIKMX MEePEeBUILLYE BCTAHOBJICH1 IS
HUX TpaHWYHI HOpMU. HopMamu BCTAaHOBJIEHO, IO HEIIOBHOJITHI BIKOM 10
18 pokiB Hi B gKOMy, pa3i He IIOBMHHI IpU3HAYaTUCAd Ha poOOTU, SKi
MOJISITal0OTh BUKJIIOUYHO Y MEPEHECEHHI abo0 mepecyBaHHI BaXKWUX pPEYEH,
SIKIIO 1X Maca nepesuinye 4,1 Kr.

Jng momiTKiB HEOOXiZHO BCTAHOBUTH CIICLIAJIbHUI PEXUM Ipalli
BiAMOYMHKY, TOOTO 3 YACTIIUMMM 1 JOBrOTPUBAMIIIMMM NepepBaMU JIs
BiAnmor™ 4MHKY NpoTdaroM podoyoro aHsg. Ciig migiopaTé BiAMOBITHUNA 10
MOXJIMBOCTEM” MIAJIITKA IHCTPYMEHT — 3a Macow 1 po3mipamu. Poboue
MiClle Ma€ BianmoBigaTH 3pocTy migmitka. [1ig yac opraHizalii mpami migIiTKiB
He MOXHa He BpaxOBYBaTW 1 TakKi BiKOBiI IICHXOJIOTiYHiI OCOOJMBOCTI 1X, SIK
JIONUTJIUBICTDb, PYXJIMBICTb, CXWJIBHICTb 10 HACIIAYBAHHS CTApLIMX, IPArHEHHS N0
CAMOCTIMHOCTI 3a HEJOCTAaTHBOIO JOCBIIY, €JIEMEHT I'PX B HisIX TOLLO.

3aKOHOJABCTBO YKpaiHM 3a00pOHSI€ 3ajydyaTd HEMOBHOJIITHIX [0
HIYHWX, HAAYPOYHUX POOIT Ta poOIT Yy BUXiAHI OHI.
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KutrenissnbHicTh Jroaei JiTHbOro Biky. CTapiHHS — 1i€ IIPUPOITHUIA
MpOLEC, SKWW CHOYATKY BUSBIISIETBCS HEIMOMITHO, a 3 POKAaMM MPUCKO-
proeTbes. OCHOBOIO (Di3i0JOTIYHMX 3MiH Y CTApPOCTI € BUCHAXXEHHSI OpPTaHiB,
3araJibMOBaHUII OOMIH pPEYOBMH, TIOTIPLIEHHS HISIJIBHOCTI OIOJOTIYHMX
aganTaliiHUX MEXaHi3MiB.

3MEHIIYIOTbCS M'SI30Ba CMJla i BUTPUBAICTb, MiABUILYETHCS BTOMJIIO-
BaHiCTh, i3MYHA BUTPUBAJIICTh 3MeHIIYeEThcd Ha 7 % y 50 pokiB, y 60 pokiB
Ha 37 %, TIOpiBHSIHO 3 piBHeM, JocsarHytum no 40 poxkiB. Mix 40 i 50
poOKaMM y 0araTbOX MOYMHAE PO3BUBATUCS KOPOTKO30picTh. HekopuroBaHmii
3a JOMNOMOIOI OKYJISIpIB 3ip MOXE IIPU3BECTA OO0 TOJOBHOIO 0010,
3arajJibHOl BTOMJIIOBAHOCTI. Y JIITHBOI JIIOAMHM IIOBUIBbHIlLIE W OOJIIOYiLlIe
BiZOyBa€eTbCs amanTalisl A0 3MiHM OCBITJIEHHS. ['ocTpoTa ciayxy IOYMHAa€e
3HMXKyBatucs 3 45-50 poxkiB. IloripiyeTbcsl THYUKICTh i pyXOMicTh XpeOTa i
Ccym100iB. 3a BTOMHU 3MEHIIYETHCS TJIMOWMHA OMXAHHS, XWUTTEBA MICTKICTh
JIETEHIB MOYMHAE 3HMXKyBaTtucs yxe 3 20 pokiB. I[IpomykTmBHICTH cepus
(XBUWJIMHHUM 00'€eM) 3 BIKOM 3HMXYETbCSI. Y JITHIX JIoAell MOCTYIOBO
3MEHIIYETHCS TBEPAICTh KICTOK (OCTEONOpPO3), IO B IMOXMJIOMY Billi MOXe
MPU3BECTU A0 MosIBU 0010 B KicTKax. IlIKipa mocTynmoBo BTpaya€e MpyKHICTh
1 TJIAAKICTh, €JTACTUYHICTb 1 HIXXHICTb, YTBOPIOIOTHCS 3MOPILUKM 1 MILIKM ITif
o4yMMa, CTa€ B'SJ1010 LIKipa migdopiaas.

3 BIKOM MOCTYIIOBO 3MEHIIYIOThCS 3aIacu IICUXiYHOI aJanTauliiiHol
eHepril. lle BHUSABISETBCI B TOMY, LIO CTapl JIOAU TSIKKO IIEPEHOCSTH
BMMYILIEHY BIAMOBY BiJl 3BUYOK, 0€3 OCOOJMBOIO 3aJ0BOJICHHSI COPUNMAIOThH
HOBI JYMKM YU BHUKOPMCTOBYIOTbH HOBI METOAM Yy CBOili mpodeciiiHii
OisuibHOCTI. JltomyWHa, 10 cTapi€e, He JIOOUThL 3MiIH Y CBOEMY O€3HOCe-
pEeIHBOMY OTOYEHHI 1 BaXXye J0 HUX 3BUKAE.

3 BIKOM 3HMXYETbCS CEHCOMOTOpPHA peakllisl, IIBUAKICTb CJIOBECHOIL
peakuii. EmolifiHe XMTTS J0Aei MOXWIOro BiKY, 3 OJHOrO OOKY, OUIBII
CTaTUYHE, TOOTO HE BiAPI3HIETbCA TaKMMU IIPOSIBAMU €MOLIN, 5K Yy
MOJIOJIOCTi, 3 IHIIOTO — CTapi JIIOAM MNOTpPeOYyIOTh OuIblle TYpOOTIMBOCTI,
yBaru, po3yMiHHS.

3rifHO 3 COLIOJIOTIYHMMM OOCTIIXKECHHSIMU BUXil Ha MEHCIIO IyXe
0oJsiye crpuiiMaloTh NpaliBHUKKM HU3BKOI MpodeciiiHol KBaidikallii, By3bKi
crneuiagictu 1 caMoTHI. IlomiGHI 3MIHM 'y KMTTI MOXYTb CTaTH
MCUXOCOLIAIbBHUMU  (pakTOpaMu pPU3UKY: KOJM HAATO 30IJbIIYETHCSI 1X
HEraTUBHUI BIUIMB, TO TOPYIUIYETHCSI HOPMAaJIbHE CTapiHHSA 1 BHWHUKAE
HeOe3meKa IaToJIOTiuHOI CTapocTi. 3'sIBISIOThCS CTpax, Aenpecis (0coOaMBO
y paHKOBIi 1 mepeaoOigHI TOOAWHW), MOYYTTS HENMOBHOLIHHOCTI, PYMHYIOTHCS
Hajil, YacTille 3raayeTbCsl MUHYJIE, 1e3a€e OaXaHHsS poOUTH Oyab-1110.
KiHewp KiHIIEM JIIOAMHA CKOPSIETHCS MOII.

JIromuHa, 1mo crapie, i ctapa Mae€ IIATOTYBaTUCS OO TOrO, IO CTaHE
iHmor. Illocy Oyme mobOosoBaTH, TypOyBaTH, IICyBaTU HAacCTpiil, MOXYTb
BUHMKHYTH JIETKI Ta OUIbII CepiO3HiI HEAYTU, 3 SKUMU TpeOa 3BUKATU XUTHU.
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IIpouec crapiHHS 3yMOBJEHUIA TE€HETUUYHUMU QaKToOpaMU, HAaHUMU
JIIONVHI Bil HApOIXXEHHS, 30BHIIUHIMU — BiJI HABKOJIMIIHbOIO CEPEIOBUILIA.
Bzaemonisg Llux ¢akTopiB 3yMOBIIIOE HEIOBTOPHICTbL KOXHOI JIIOAWHU, a
TOMY M PI3HI TEMIU CTapPiHHS.

CrapicTb 1 CTapiHHSI XapaKTepU3YETbCS KaJeHIApHUM, Jaemorpad-
(piyHMM, NEHCIMHUM 1 PYHKLIOHAJIBHMUM BiKOM.

KanenpapHuii BiK JIOOWHU JOPIBHIOE KiJBKOCTI IMPOXWUTUX POKIB i
MOAISIETBCS HAa TakKi BIKOBI TpyIlu: cepeaHiii BiKk — 45-359 pokiB; paHHS
crapictb 60-72 poku; crapictb — 73-89 poxkiB; mosromitrs — 90 pokiB i
OinblLe.

JlemorpadiyHuii BiK 3yMOBJIEHMI BIUIMBOM COLaJIbHUX (AKTOPiB i
BimoOpaXka€ BIJCOTOK JIOJEN JAaHOIO KaJE€HJApPHOro BiKY 1HIOAO PELUTHU
HaceJeHHS PETioHYy.

IleHcifinnii BIK BCTaHOBJIIOETbCH AcpxaBoro. Ilig 4Yac BM3HAYEHHS
MEHCIMHOrO BIKY BUXOAATH 13 KIJIBKOCTI TIPOXMUTHUX POKiB. Yon0BiKM
BUXOISAThH Ha MeHcito micag 60 pokiB, a xXKiHKM — Tricag 55 pokiB y bodrapii,
Yropumni, YKpaini, Itanii, yonosiku miciast 65, a xiHku micas 60 pokiB — v
benserii, HimeuunHi, Honbml ABCTpii, a B H_IBeun 1 YOJIOBIKM 1 XIHKM
CTalOTh MEHCiIOHEpaMu ITicas 65 poKiB.

JroguHa, sIKa mocsriaa MeHCiHHOTo BiKy, HE OOOB'SI3KOBO MYCUTb iTM Ha
neHcio. lle ayxe BaxJIMBO I CAMOCTBEPIKEHHS — $K 3 MNPUYUH
€KOHOMIYHOI0 XapakTepy, TaK i ICHXOJOrIYHMUX Ta iH. Y 3B'SI3Ky 3 LIUM
COLIIOJIOTM PEKOMEHAYIOTh, 100 JIOAMHA MEHCIMHOro BiKYy MpaloBala 3a
CIIELIaJIbHICTIO SKOMOTa JOBIIE, OaxaHo He Ha KepiBHIM poOoTi, sKa
BMMAara€ IIBUAKOCTI MNPUMUHATTA pilleHb 1 BEJIMYE3HOrO IICUXIYHOIO
HanpyXeHHS.

DyHKIIOHABHUI BiK — CHOCIO XUTTS, NMepeHeceHHsI XBOpoOu, cCTpe-
COBl cuTyalll, COPUYMHEHI IOPYLICHHSIMU HOPMAJIbHUX B3aEMOBITHOCUH
MiKX JIoAbMM, KBajidikallis, ocBiTa, (pi3M4yHa, INCUXiYHA W IHTEJIEKTyaJibHa
AKTUBHICTb UM MACUBHICTb.

Busnauutu KaneHmapHuii, gemorpadiyHMii Y4 IEHCIMHMIA BiK JIETKO, a
JIJIs1 BU3HAYeHHS1 (PyHKIIOHAJBLHOIO BiKYy HEMa€ Hi choeliaJbHUX TECTiB, Hi
NneBHUX KpuTepiiB. OmuMH 3 Kpallux CHOCO0iB 3arajabMyBaTU IIPOLIEC
CTapiHHSA — MOPOJOBXYBaTHM MOpPO@PECIHY MiSIJIbHICTh BIAMOBIAHO OO
iHAUBIAYaJIbHUX, iHTEJIEKTyaJbHUX i (Di3MUHUX MOXIMUBOCTel. YuM Oinblie
yacy JIoJuMHa MPUCBITWIIA CBOIM OCBITI, YMM BMIUMM Oylae piBeHb WU
npodeciiHol KBaJi(ikallil y 3piJjoMy Billl, TUM NOBUILHIIUMMU OYyAYTb TEMIIU
CTapiHHSA 1 KOPOTIUUM (PYHKIIOHAJILHUMA BiK.

Jlrony moxmioro BIKYy 3a IPaBWIbHOI OpraHi3allil mpaii, mpu BMIJIOMY
3a0€3IMeYeHH] XUTTEBUX YMOB 3[aTHI OOCUTb JOBrO OyTWM KOPUCHUMMU IS
cycniibcTBa. JloBeneHO, 110 Y IICUXIYHO 3J0POBUX JIIOAEH MOXUJIOTO BiKy 10
80 pOKiB He CIOCTEpiraeTbcsl 3HAYHOTO 3HUXKEHHS iHTEJIEeKTy. IHTEeJeKT,
TICUXOMOTOPHI 3110HOCTI i 3M10HOCTI 1O HaBYaHHS B CTAPOCTI MPAKTUYHO HE
3MIHIOIOTBCS.
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IIcuxiyHuii ctaH W 1HTEJEKTyaJbHI 30I0HOCTI B CTapOCTI 3aJI€XaTb,
TrOJIOBHMM 4YWHOM, Big [ABOX (aKTOpiB: OCBITM 1 piBHS TIpodeciitHoi
KBaygidikauii. Yum BUIIMIA piBEeHb OCBITH JIOJAWHMU, TUM Kpallle 30epiracTbcs
IHTEJIEKT Yy CTapoCTi. Y JoJeid 3 BUCOKMM pPiBHEM OCBITH 1 IIWPOKUMU
3HAHHSIMM IHTEJCKT HE TUILKM HE 3MEHIUYETHCS, a B JEIKOMY PO3YMiHHI
HaBiTh 3pocTae. Hampumkiian, 37aTHICTH A0 aOCTpaKTHUX 1 (PiaoCcOPChKUX
CyIXX€Hb HaMWKpallle BUSBISIETbCS Y JIOAEH MOXWIIOTO BiKy, OCOOJMBO MiX
50-80 poxkamu. fxio B 3pijoMy Billi TBOpYa MJisSUIbHICTH OyJia HOPMOIO
KUTTSA, TO L JIOAWMHA 3BUYAHO MPOJOBXYE 3aliMaTUCS HEK 10 TIMOOKOI
CTapoCTI.

KaxyTb, 110 crapi Joau YUHSITH OIip yCbOMY HOBOMY (Heodo0is),
OCKUIbKM BX€ He 3JaTHiI cnopuiiMaTu HOBY iH(opmauito. Lle He Bignmosimae
JIACHOCTI. MexaHi4yHO 3aydyyBaHI BiZOMOCTI JIOAM CTApILIOro ITOKOJIHHS
3anaMm'siTOBYIOTh Tipllie, 3aTe JIONYHO NoOydoBaHMII MaTepiajl 3acCBOIOIOTH
JIETKO — 1HOJI HaBiTh WIBMUAINE, HiIXKX Moyodi. OTXe, OCBIYEHICTb HE
JIIMITYETBCS BIKOM, a 3aJIeXKUTh Bil TPEHYBAHHS IHTEJIEKTyaJbHUX 3M10HOCTEM
MPOTSITOM YCbOro XXWUTTS. Tol, XTO mNepecTaB BYWUTUCI 1 3aliMaTHUCH
CaMOOCBITOI0O B 25 pOKiB, yXKe IHTeJIEKTyaJlbHO mocTapiBcs. Toi, XTO MOCTIAHO
BUUTLCS, TICUXIYHO U IHTEJIEKTYaJIbHO € MOJIOAMM J0 IIIMOOKOI CTApOCTi.

Po3ymoBa mpaus gyxe eHeproMictka. Tomy JIiTHI JIOOM  HE
YCBIIOMJIIOIOTh, 1O ITI€peOyBarOyM IIiJ NCUXIYHUM HaBAaHTAXXEHHSIM, BOHMU
LIBUAILIE BTOMJIIOIOTHCS 1 MOTPEOYIOTh YaCTIiLLIOTO i JOBIIOrO BiIIIOYMHKY.
Jng miTHIX Jaogei TpebGa CTBOPUTU PEXUMM IIpall 1 BIANIOYMHKY, SIKWMA
BiAMOBIAaB OM IXHLOMY (PYHKLIOHAJILHOMY CTaHY.

2.2.6. Ilcuxonoriydi MeToaM BiTHOBJEHHS MPaNEe3daTHOCTI

Jlo TICMXOJOriYHMX METOMIB BIOZHOBJICHHS IIpale3daTHOCTI HajeXaTb
TICUXoTeparisi, NcuxonpoduIakThka, ncuxoririeHa. Pi3HOMaHITHI BIUIMBU Ha
OpraHiaM 4epe3 NCuUxiyHy cdepy LUISIXOM Tepamnii, Mpo@iJTakKTUKU, Tiri€Hu
MaTb 1HGopMaTuBHUI XxapakTtep. CurHaim — Hocil iHopmauii —
MPOAYKYIOThCS TICUXIKOIO Oe3rocepeaHbo abdo omnocepeakoBaHo. ILlum i
BiApI3HAIOTBCS JaHI BIUIMBU BiJ iHIIMX 3aco0iB, Hampukian, ¢dapmMako-
JIOTIYHUX.

IIcuxoTepamisi BKJIIOUAE M'SI30BY pejlakcallilo, choewiajibHi IUXalbHi
BIIPaBH, IIPO 1O BXE 3raayBajioOCh BHUIIE, a TAKOX TIITHOTEPAIIilO.

YV  npexknapaiii  AMepuMKaHCBKOI mcuxiaTpmdHoi  acomiawii  (1961)
TepareBTUYHE BUKOPUCTAHHS TIITHO3Y PE3IOMYETHCS TaKUM YMHOM: «I1MHO3
BUKOPUCTOBYETHCSI PO3YMHO i MPAaBUJIbHO B MPOLECI TUIbKM TOAi, KOJM BiH
CJIyI'y€ JIIKyBAJIbHMM 1LISIM, HE MiAJal0u4M XBOPOIO HIiSIKOMY PHU3UKY». 3a
MpaBWJIBHOIO J000OpY XBOpPMX MOro MOXHa BHUKOPUCTOBYBAaTHM  SIK
3HEOOIIOBAJIbHUI 3aci0, 3 METOI MOCIA0JEeHHSI CTpaxy 1 TPUBOIMU, a TaKOX
MNpu  3HATTI cuMOTOMIB. [imMHO3 MOXHA BMKOPMCTOBYBATU 1 TN 4ac
HEBPOTUYHUX PO3JaJiB, ajJic HA OCHOBI 1I€ CYBOPILIOTO JOOOPY XBOPHUX.
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OuiHka pe3yabTaTiB TaKoOX BHMMarae Haa3BuyaiiHoi ob6ayHocTi. B
nmyoJriKalisgsx MWHYJIOTO, SIK 3BMYAMHO, BIACYTHI [aHI, $Ki HIATBEPIXKYIOTh
JOCTOBIpHY OLIIHKY YCITiXiB IcuxoTepamnii. ToMy 3aiuIlIaroThbCs HenepeBipe-
HUMU pe3yabTaTH, OTPMMAaHI 3a JOBIMI MepioJ BUKOPUCTAHHS TIMHOTEparil.

Hapkomanis — TparisioTbCs MOBIAOMJIEHHS TIPO TO3UTHUBHI Pe3yJabTaTH
JIIKYBAaHHSI XpPOHIYHOI'O aJIKOTOJIiI3MYy, KYpiHH4.

MoxHa YyCIIIIIHO 3aCTOCOBYBAaTM TiMHO3 B aHECTE310JI0Til 1 TpaBMa-
ToJiorii. OcTaHHIM 4acoM B YKpaiHi IPAaKTUKYE BeJIMKaA KiJbKiCTh IMCHUXOTIII-
HOTHU3EPIB.

IIcuxonpoginakTuka — aBTOr€HHE MCUXOM'SI30B€ TPEHYBaHHS.

Cepen MeToniB, sKi JalOTh 3MOIY 3aXMCTUTU TCUXIKY JJIOAWHU Bil
LIKIJJIMBUX OI 1 HACTPOITM U Ha IIEpeOOPEHHSI TPYAHOILIB, CTPECOBUX
CTaHiB, Ha MepIIOMY Micli IepeOyBae rmncuxiyHa camoperyisauis. Ilcmxiyna
caMoperyJisiiis — 1€ Ais JIOAWHU, CIIPSIMOBAaHA Ha camy cebe 3a JOIIOMOTOI0
cJIiB i1 BigmoBigHMX IM ysIBHMX oOpa3ziB. OTxXe, cioBa, MOBa, YSIBHI obOpa3u
YMOBHO, pe(QIEKTOPHUM ILIISIXOM, BIUIMBAIOTh Ha (PYHKULIOHAJIBLHUUA CTaH
PI3HMX OpPTaHiB 1 CUCTEM IMO3UTUBHO YU HETaTUBHO.

Y xinmi XIX — Ha nouarky XX ct. B €Bponi i B IliBHIUHI AMepuli
MOCWJIMBCS IHTEpPEC IO 1HAINCHKOI KyJbTypH, 30KpeMa orn. BuHukia gymka
IIEPEHECTU HAa €BPONEMCHKUM TPYHT BYECHHS MOIM, 3aCTOCYBABILIU HOroO OO0
MmeanuHux moTtpe6. Woran Tenpix Llynpn, moumHatrounm 3 1909 p.,
onyOJIiKyBaB 0araTo mpaub, NPUCBIYEHUX ABTOT€HHOMY TPEHYBAaHHIO, TOOTO
CBOEPIAHIN Moaudikalil MpUAOMiB MOTH.

ABTOreHHe TpeHYBaHHS IMOOyd0OBaHEe HAa BUEHHi HOIM, cCaMOHaBilOBaHHI i
¢dpakuifinomy rinHo3i. ILleidi modin 1WTYy4yHMil, TOMYy 10 NpUiOMU
B3aeMorepertiTaloTees. Bim itorm M. Illyapll 3amo3MuuB yMeBHEHICTh Y
BCECMJIJTI JIIOJCBHKOI BOJII 1 3[ATHICTb IMiANOPSIKOBYBAaTH II€BHIM METI CBO1
MCcUxiyHi Ta Pi3nyHi PYHKIIii. 3a JONOMOTOI0 BUEHHS IIPO CaMOHAaBilOBaHHS
WM. Lynpl 3Mir peatidyBaTH MOCTYJIATH MOTH. BUKOPUCTOBYIOUM BUEHHS TIPO
(ppakuiiHMI TIMMHO3, JIIKApP MOXE HOCAITA MOCWJIEHHS3OATHOCTI JIOAUHU 10
CaMOHaBilOBaHHY: 3a JlomoMoror aBTON€HHOIO TPEHYBAHHS MM CBiIOMO
PO3KpPHUBAEMO B cO0i pe3epBH, SIKi MEPEBAKHO HE BUKOPUCTOBYIOTHCSI.

ABTOTeHHE TpeHyBaHHs, 3a M. LLlyiblioM, CKIIaZa€eThCs 3 ABOX CTYIICHIB:
HIKYoro i Bumoro. Ha HMXYOMY CTyHneHi 3acBOIOIOTH (opMyJM, 3a
JOIIOMOIOI0 SKMX MOXHA HABYUTUCS YHOPABISATU CBOIMU BHYTPILIHIMU
opraHaMu, CyauMHaMu, OKpeMUMM (PYHKILISIMU TI€4iHKM, cepus Touno. Ilicas
LIBOTO TIepexonsaTbh a0 Jpyroro crymeHs, B pe3yJbTaTi 4YOro MOXHa
HABUMTHUCS YOPABISATU CBOIMM MOYYTTSIMM, IYMKAaMHW, BUKJIMKAIOYM B COOI Ti
YU 1HII BITYYTTS.

ABTOr€HHE TICHMXOM'SI30B€ TPEHYBAaHHSI MAa€ HAa METi HABUMTHU JIIOAVHY
CBiIOMO KOpEKTYyBaTM MAesKi aBTOMAaTM4Hi mpolecu B oOpraHismi. Moro
MOXHa 3aCTOCOBYBAaTU 3 METOIO BIZHOBJIECHHS CWJI mepen poOOYMM JTHEM, B
rnepepBax, a TaKOX IIcias pobodyoro aHsA. s 3HATTS MOYYTTS TPUBOTH,
cTpaxy € TieBHiI (popmynu, TecTu. s OUIbLI IIBUAKOTO BIZHOBJICHHS CHUII
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MMicJIsI BTOMM PEKOMEHAYETHbCS BUKOPUCTOBYBAaTM CAMOHAaBilOBaHUIA COH,
TOOTO HABUMTHUCS BBOINWUTU Ce€O0€ Ha MNEBHUMM 4Yac B COH 1 CaMOCTIMHO
BUXOJIUTHU 3 HbOrO 0anbopuM. TpuBanicTh HaBitoBaHOTO cHY 20-40 xB.

IlcuxoririeHa BKJIIOYA€E MMUCTELTBO B3aEMOBIZIHOCUH MIX JIIOAbMU,
IyXOBHY rapMoHito Jlroguau i Ilpupoau, KoM@oOpTHI yMOBU IOOYTYy, pi3Hi
BUAU BIAITOYMHKY.

Jnsg ycmilmHOro ymnpasJliHHS B3a€EMOBIZHOCMHAMM MIX JIOAbMM iCHYE
I'ATh CUJI CIIPaBedIMBOCTI:

Cuna cnputinamms. Ilcuxonorn He 3HAIOTb TOYHO, SKUIM MEXaHi3M
JICKUTb B OCHOBI OLIIHKM BKJIAIiB 1 BIOgay. YcCi JIIOOM BUKOPUCTOBYIOTb
MOpIBHSIHHSA, 1 L€ SKpa3 Te, WO Ja€ IM 3MOIy BH3HA4YWTU PIBEHb
cripaBeJIMBOCTI. IlOpiBHSIHHSA BiIOYBAa€TbCA JeCh Yy TaWHMKAX HaIIol
CBIJOMOCTI, i 00'€KTUBHI pe3yJabTaTU MOPiBHSIHHS MOXYTb BiApI3HSTUCS Bil
HAIllMX BJIACHUX BUCHOBKIB. [104yTTS HECpaBeJIMBOCTI BUHUMKAE, TOJJOBHUM
YUHOM, TOMY, IO HIXTO HE 3HA€E€ PO Halll CIPaBU, NPO Halll 3yCUJLIS.
3MIHUTH CIPUKAHATTS CHOPABEAJIMBOCTI MOXHA I1HOAI JIMIIE, BUCIyXaBIIU
moauny. CHiKyBaHHS MOXE paavKalbHO 3MIiHUTH CIIPUUHSTTS JTIOOWHMU.

Cuna nosumuenux ouikyeansb. JllOOMHA, $dKa OYIKYE YCIILIHOIO
pe3yabTaTy, MmepeBaxXHO IHoro gocdrae. Ti K, XTO HE BOEBHEHUU B YCITiXy
CBOIX MOYMHAHb, OIMCHO 3A€0LIbILIOr0 3a3HaloTh IIOpa3Ku. Ilo3uTuBHE
OUIKYBAaHHS O3Haya€, 10 BM IIPOrpaMy€Te B CBIAOMOCTI I1HIUMUX JIOACH
MpOPOLTBO, HallIeHe Ha ycIix Pe3yabTaTm 0aratbox OOCHIIKEHb MOKa3aju,
10 MO3UTHMBHE OYiIKyBaHHS TJIMOOKO i€ Ha MOBEIIHKY OTOYYIOUMX, Ha
poOOTy, HaBYaHHSI, MTOBCSIKACHHE XUTTSL.

Cujta NO3UTUBHUX OYiKYyBaHb, MOXJIMBO, AIMCHO JOoIoOMarae 00poTucs 3
HEraTUBHMMM BIIUYTTSIMM, SIKi 30€piraroTbCsi MPOTATOM YChOIO KUTTSA. By He
TUIbKM BIUIMBAETE Ha TIOMISIAM OTOUYYIOUMX, Mepedadya BallMX MO3UTUBHUX
OYiKyBaHb IHIUMM € I HMX HeoOXxigHowo Bigmadero. Koiaum B mpoieci
CIIUJIKYyBaHHSI BU CTBOPIOETE B IHIIMX MO3UTUBHI OYiIKYBaHHS, Mepeadadyarodm
IX pe3yJbTaTy 1Ie OO0 MOYATKy SIKUX-HeOydb Milf, BU JOMOMATa€Te 3MilITHEHHIO
B iHIIMX JIFOASIX MOYYTTS CIIPaBEAIUBOCTI.

Cuna eubopy memu. COTHI NOCIIIXEHb CBigyaTh, IO JIOAU, SIKi OadaThb
nepeg  cobOw MeTy, MAiloTh YCIIIIHINIE, TMpaliolTh HaIroJeTJIMBIlIe,
JOKJIaJaloTh OuIblle 3yCWJIb AJIS 11 3A1MCHEHHS, baxaHo, 1100 meTa, SKy
CTaBUTH Iepell co00I0' TIoJMHA, Oyja KOHKPETHOIO 1 peajibHOIO.

Cuna 360pomnoco 3893Ky (3aoxouenHs). JlroguHa 1i€ e@EKTUBHILIIE,
SKIIO ICHYE 3BOPOTHMUIA 3B'SI30K, SKUI SBJSIE COOOI0 BHUHAropomy.
BunHaropona 3ag0oBOJIbHSIE MOYYTTS CIIPABEIJIMBOCTI ITiJ 4aC B3aEMOBITHOCUH
i pJormoMarae 30epertu J00pi B3aEMMHU. 3BOPOTHHMI 3B'SI30K ITIOBUMHEH
3MiACHIOBATUCS TEPMIiHOBO, 3a0XOUYEHHSI MAa€ OyTM KOHKPETHUM 1 IIOB'SI-
3aHUM 3 BUKOHAHHSIM CBOIX OOOB'SI3KiB, HAaropoja MoBMHHA OyTH LLEAPOIO.

Cuna Hecnodiganoeo 3aoxouenHs. ICHYE IyXe 06arato pUTyaliB HAropo.-
KEHHSI, aje AyXe BaXJIWBO, 1100 BOHU OyJM CIIOHTAaHHMMM i Hamepea He
3alJIaHOBAHVMMU.
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Benuue3Huii BHeCOK y (DOpMYyBaHHSI MOBHOLIIHHUX B3a€EMOBITHOCUH MixX
JIIONBMU 3po0OuJIa BiloMa B 0aratbox KpaiHax cBiTY KHMKKa Jl. KapHeri «Ak
3HAXOJUTHU JPY3iB i BIULIMBATU Ha JIIOJAECH».

LA 2R BN B 4

2.3. Buau, mKkepesia Ta HACJHIAKU 3a0pyaHeHHS
HABKOJIMIIHBOTO CepeIoBHINA

2.3.1. 3araabHi BizoMocCTi

3a0pyaHEHHS HAaBKOJMIIHBOIO CEPENOBUILA MOXYTh OyTH NPUPOIHUMU
Ta IUTYYHUMM.

Ilpupooni 3abpyoHenHs HABKOJMILIHBLOTO CEPEAOBUILIA OOYMOBIIOIOTHCS
HAAXOMXEHHSIM KOCMIYHOTO TIMJYy Ta KOCMIYHKMM BUIIPOMiHIOBAHHSIM
(mo3azemMHe 3a0pyOHEHHSI), BUBEPXKEHHSIM BYJIKAHIB, BMBITPIOBaHHSIM
TIpCbKUX MOpiA, IWJIOBMMHM OypsIMH, JIICOBUMHU IIOXEXAaMW Ta I1HIIMMU
(phakTOpaMu (3eMHE 3a0pyTHEHHS]).

OnmHak mpupona Ma€ Haa3BUYaHy CTiKicTh. Hanpukian, Oynu pokw,
KOJIM emigeMili abo CTUXIilHI Jrxa MPU3BOAWIN N0 3arudesi Maixe MOJOBUHU
MEBHOIO BUAY TBAapWH, ajie yepe3 piK abo ABa 1X KiJIbKICTh BIIHOBJIIOBAJIAC.
I tinbku omHe — nis momuHM (WITyyHe 3a0pymIHEHHS) — AyXe JIerko i 3a
KOPOTKMI MepioJ NpU3BOAUTHL 10 KOPIiHHUX 3MiH y NpUpOAHOMY OaaHCi
cepenoBuina. Ilg HebGe3smeka 1€ YCKIAOHIOETBCSI THUM, 10O JIIOJAMHA
HEJOCTAaTHBO 3HA€E IIPO CKJIAAHI B3a€EMOBIIHOCHMHM B MPUPOJI Ta HACIIIKU,
SIKi MOXYTb CTaTUCS Y CEPEIOBUILI KUTTSI.

Hagpenemo KijibKa MpUKJIIAAiB TaKOl IJIO0AJbHOI il JIOAWHU Ha TPUPOIY.
KopoTko po3rmisitHeMo, SK JIIOAWMHA B pe3yJabTaTi CBOEl XUTTEIISIbHOCTI
HEPO3YMHO BUTpaya€ Ta 3HUILYE KuWceHb moBiTps (0,), miaBoagyu cede Ta
CBOI1 TIOKOJIIHHS OO HEMMHYYOl 3aruoeii. BinbHUIA KHWCEHb, 11O € OCHOBHUM
MPOAYKTOM XUTTEAISIJIBHOCTI, CaM ITIATPUMYE XUTTS Ha 3eMJII.

KoxHoro poky B pe3yabTaTi (porocuHTe3y yTBOproeThbes: 120—190 mupn
toHH 0,. 3amac BiIbHOIO KUCHIO B atMocdepi ctaHoButh 1,5-10" 1. TloBHE
oHOBJIeHHs (0, yepe3 XMBY ped4OBUHY BimOyBaeTbcs TiibKu 3a 2000 pokiB. Y
rnepiuy 4epry KMCEHb HEOOXIZHWI IJIs1 AWXaHHS JIIOOWMHMU, 1 (i3i0JIOTIuHI
MOTpeOr AO3BOJISIIOTh 3MEHIIIEHHS KOHLeHTpalii 0, He Oinbiie HixX Ha 1 %.
I[To-npyre, noguHa B pe3yjbTaTi CBO€El XUTTEMISIJIBHOCTI BUKOPUCTOBYE
KHMCEHb SIK CUPOBUHY Y BUPOOHUYMX IPOLIECAX.

Ilin 4yac 3ropsgHHS IT BYrUUISI BUTPAya€TbCs KUIbKICTh KHUCHIO, IO
gopiBHIO€ 10 piyHMM JIOACBKMM HopMaM. HeBaxko mimpaxyBaTu, IO
KOXHOTO POKY Ha CHAJIIOBAaHHSI TOpPHOYMX MartepiajiB BUTpadaeTrbcs: Ao 20
mJpa ToHH 0,, To0TO 12 % KUCHIO, KU1 1IOPOKY BUPOOISIEThCS y Oiochepi.
Lle o3Hauae, mo 4yepes 80 pokiB 0, Oyme cHalOBATUCS CTUIbKM X, CKUIBKU
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IOro mpomyKy€eTbCd Ha (POTOCHHTE3l. A S{KIIO ypaxyBaTH, 11O 1 MpOLECHU
iHTeHCU(DIKYIOTbCS, TO i BUTpatu 0, pi3KO 3pOCTYTh.

3a migpaxyHkamMu BuyeHMX TipomuciioBicte CIIA cnoxuBae KHUCHIO
OLIbLIIEe, HI2K MOro BUALISIE POCIMHHMUUA CBIT Li€l KpalHU. A 1I€ O3HA4Ya€, 110
OJHA 3 HAWOUIbLIMX KpaiH CBITY XMBE HAa «KMCHEBOMY yTPMMAaHHI» IHIIMX
KpalH Ta CBITOBOTO OKEaHY.

[To-TpeTe, KHMCEHb BUTPAYAETHCS Ha CTBOPEHHSI Ta 30€peXXEHHS
o30HOocdepu. YV pesyabrari TpuBauoi eBodIOLil Oiocepn y POTOXIMIYHOMY
MPOLIECi 11010 YTBOPEHHSI O30HOBOIO 1IApy CKJIajacsl piBHOBAara MiXX KHCHEM
noBitpss 0, Ta mpomykrom peakuii — o3oHoM (0;). HuHi ng piBHOBara
BUPAXAETHCA KOHCTAHTOIO, 110 HopiBHIOE 3,2-10° T 030Hy, a6o 0,0003 % Bin
BMICTY KMCHIO.

Takum umHoM, Ilpupona cTBopuiaa HamiliHUI AT 3eMJIi Big KOCcMidyHOIL
paniaii — O30HOBUIA 1ap.

Y npoieci CBO€l KUTTENISUIBHOCTI JIOAWHA pYUHYE Led HagiiHUHA
3aXMCT 3a JIBOMa OCHOBHMMH HampsMamMu. 3 OJHOro OOKy, JIIOJMHA
IHTEHCUBHO Ta HEPO3YMHO, BUKOPMCTOBYIOUM KHUCEHb aTrMoc(epu, MOpyLIye
BCTAHOBJICHY pPIiBHOBAry, IO BeAE OO0 3MEHIIECHHS YTBOPEHHS O30HY. 3
JIpyroro 00Ky, pyiHyouu 0iocepy, BUKMIaOYM B aTMOCdEpy pi3Hi BiIXOIU
BUPOOHUIITBA, JIOAMHA pPYWHYE O30HOBUI 1Iap, IO BXE YTBOPUBCSI.
Hanpukiiang, BUKOPUCTOBYBaHI B XIMIUHIA HPOMMCIOBOCTI, B MEAULMHI, B
XOJIOOWIBHMUX CHUCTEMax, KOHIMIIOHepax Tollo, (PEOoHU, XJIOP(PTOPBY-
IJIEBOJHI, HAaAXoOsyu B aTtMocdepy, IO OI€E0 COHSYHUX IIPOMEHIB
PO3KIANAIOTLCA 1 BUAUISIIOTH aToMu XJiopy. KoxxHuit atom XJIOpy HUIIMTb
IO TUCSIYl MOJIEKYJ O30HY. fKIIO BpaxyBaTh, 11O MPOMMCIOBICTb BUPOOJISIE
Ha pik 01m3bko 600000 T MX pevyoBMH, TO TaKi TEMITM BUKKIIB yepe3 50—60
pOKiB TIpU3BEIYTb JO CEPHMO3HOTr0 BHMCHAXEHHSI O30HOBOTO Imapy. Toni
CMEPTOHOCHA I MiKpOOpraHi3aMiB yJbTpadiojieToBa KOPOTKOXBUJILOBA
YyacTWHA COHSIYHOI pajiallii IPOHUKHE Ha MOBEPXHIO 3EMJIi.

VYxe cborogHi y4EeHMX YChOIO CBITY XBMJIIOIOTb O30HHI [Jipu, IO
3’aBIISAIOTECI  Han  AHtapktuaoro, IImindoepreHoMm (1 BMICT  O30HY
3mMeHIIyeTbcst Ha 40 %). TakuM 4YMHOM, HEPO3YMHMII BIUIMB JIOAUHU B
MPOLIECI KUTTEMISIIBHOCTI TiJIbBKA Ha KHUCEHb aTMOC(epu MOXE MPU3BECTU
JIIOICTBO IO TPariyHMX HACJIJIKIiB.

PosrinsgHeMo Tenep BIUIMB XMTTEAISUIBHOCTI JIOOAUHU HA 3MIHY BMICTY
niokcuny kapoony (CO,) B atmocdepi.

Y npoueci eBomolii reorpadiyHol 000JOHKM 3eMJli 3a MUJILMOHU POKIiB
copMyBaBcsl I00abHUM MexaHi3M KpyroBopoty CO, B npuponi. Ilpu
oMy B Oiocdepi Oyau chopmoBaHi Mpolecu, COpsIMOBAHI Ha BUJIYYEHHS
CO, i3 atmocdepH, a OTKe, TAKOX i3 KPYrOBOPOTY B MPUPOI.

B armocgepi mictutbess 0,003 % nmiokcuay KapOoHy, IO CKJagae
2,3-10"2 T — 2,8-10"? 1. B okeani po3unHeHo 1,3-10'* Tt giokcuny, To0TO € B
60 pa3 Oinblue, HiXX Yy aTMocdepi i 3aKOHCEpBOBAaHUX OcCagaX 3€MHOI KOpU
(BammHSHI TOPU — aTOJIM) y BUTIJISAI TBEpAOro kapooHaty kaiblito (CaCO,).
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Lleit ra3 HagXOOUTh 3 BYJIKAHIB, rapsayMx JKepesi, MiJ 4yac AMXaHHS JIIOOWHMU,
TBApUH, MPU JIICOBUX MOXKeXax 1, HaCaMKIHELb, Y MPOLEC] KUTTEAISIJIBHOCTI
moauHu. B pesynbrari KpyroBopotry mnoBHuM oO0MiH CO, B artmocdepi
Binoynernscs 3a 300-500 poxis.

BupatkoBi crarti OamaHcy Bwmicty CO, B armocdepi BKIOYAIOTh
posunHenHs B okeani 10" v CO, Ha pik i BUTpaTd miOKCUAY KapOOHY
ByIjIelo B npoueci gorocunrtesdy 16-10'° Ha pik. OmHak Ha IO iICTOPUYHO
c(opMOBaHy piBHOBAry iCTOTHUI BIUIMB CIIPABJISIE JTIOAMUHA.

IlImyuni 3a6pyonenns. Y 6araTbox KpaiHax, i, B Meplly 4epry, B KpaiHax
13 PO3BMHYTOIO IHAYCTPIEIO Ta BEJIMKOKI TYyCTOTOKO HACEJEHHS, HApOCTa€
3a0pyIHEHHS MOBEpxHi 3eMJi (BKIIOYAOUYM i pOAl0Yi TPYHTHU) MEXaHIYHUMU
JOMILIKAMM Yy BUIJISIAI 30JM, MWy, LUIAKiB, HEKOHIWLIMHUX OyIiBeJIbHUX
MartepiajaiB, MNyCcTOl IIOPOAM, IIO BUWAMAEThbCI IIiA 4Yac OOOYBaHHS
MiHepaJIbHUX OyIiBeJIbHUX MaTepiaiB.

Take 3a0pymHeHHS OCOOJIMBO BEJIMKE B palloHAX poO3TallyBaHHS
BEJIMKMWX TPAHCIOPTHMUX BY3JIiB Ta IIPOMUCIOBUX IIANPUEMCTB. Benwmki
wioli 3emJi 3aiHATI 3BaIMIIAMM 3 BigxogaMyd BUPOOHMITBA Ta IOOYTY.
MacoBuil xapakTep HOCUTb IIPOLEC 3aCMIYE€HHS IUIOLL HPOMMUCIOBUMU Ta
MOOYTOBMMM BigxogaMu B3AOBX 3aJli3HUIb, aBTOMOOIJIbBHUX Tpac Ta BOJHMX
LIJISIXiB, @ TAKOX TEPUTOPiIA MOPCHKUX Ta PIYKOBUX MOPTIB.

Ilin 4yac cnajoBaHHS y NPOMMUCIOBUX YCTAHOBKAX BYTULISI, Ma3yTy,
HadTU Ta iHIUMX BUJIB MajMBa, 110 MICTITb CIpKY, 3 MPOAYKTAMU 3TOPSTHHS
y TIOBITpSI  BUKMIAETLCSA, 30KpeMa, CIpUMCTMM  aHTiOApUl,  SIKUMH,
CIIOJIYYAIOUMCh 13 aTMOC(EPHOIO BOJIOTOIO, YTBOPIOE CIPYMUCTY Ta CipyaHy
KHUCJIOTH, $KI TONManaloTh y KIHLIEBOMY pe3yJabTaTi i B TPYHT, 1 y BOIY.
ITomiOHi arpecrMBHI pPEYOBMHM CIIPABJISIOTb CUJIbHUM IIKIAJIWBUI BIUIMB
MepeayciM Ha POCAMHHUI CBIT, IPUTHIYYIOTH JIICM HAa BEJIUKUX TEPUTOPIsIX.
Hakonuuyrouuck y moBiTpi, BOHM 3arpoyIOTh TaKOX TBAapMHHOMY CBITY i
JIIOJIMHI.

3abpyonenns ammocghepu i eidpocgpepu. binbln  CTiMKI  30HU i3
MiABUILIEHUMU KOHLEHTpALIIMU 3a0pyAHEHb BUHUKAIOTh Y MICLSX aKTMBHOIL
KUTTEMISVIBHOCTI  JIIOOMHU. AHTPONOreHHI 3a0pyJdHEHHS BiApi3HSIOTHCS
PI3HOMAaHITHICTIO BUIIB Ta YMCJIEHHICTIO JXepea. Ao Ha modaTtky XX CT.
y TIPOMMCJIOBOCTI 3aCTOCOBYBWIOCSI 19 XiMIYHMX €JIE€MEHTIB, TO B CepeauHi
CTOpivYsl CTaJIM BUKOPUCTOBYBATU 0JM3bKO 50 eneMeHTiB, a B 70-X pokax —
MNpaKTUYHO BCl ejgeMeHTH Tabauii MeHneneeBa. Lle cyrreBo majnocst B3HaKu
Ha CKJIaal IIPOMHUCJIOBUMX BHUKHWIIB 1 MPU3BEJO [0 SKICHO HOBOIO
3a0pyaHeHHsI aTMoc(epH, 30KpeMa, acpo30JsIMA BaXKXKHX Ta PiIKUX METalIB,
CUHTETUYHUMHU CIHOJYKAMM, HE iICHYIOUMMM Ta HE CTBOPIOBAHMMM Yy IIPUPO/I,
pagiOaKTUBHUMHU, KAHLEPOIr€HHUMM, OaAKTEpIOJOTIYHMMM Ta IHIIUMU
pE€YOBMHAMMU.

Oco06uBO TOCTpO1O MpobjieMa 3a0pyaHEHHSI aTMOCEpU CTajla y OPYTiid
nojoBMHI XX CT., TOOTO y mepiod HAyKOBO-TEXHIYHOI pPEBOIIOLIl, 11O
XapaKTEepU3YETbCS  HAA3BMYAMHO  BUCOKMMM  TeMOAMHM  3POCTaHHS
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IIPOMMCIIOBOIO0 BUPOOHMILTBA, BUPOOITKY Ta CIIOXMBAHHS €JICKTPOCHEPTIl,
BUITYCKY Ta BUKOPUCTAHHS Y BEJIUKIN KIJIBKOCTI TPAHCIIOPTHUX 3aCO0IB.

B YkpaiHi ocHOBHe 3a0pymHEHHSI aTMOC(Eepu CTBOPIOIOTH PsJ rajy3ei
MPOMMCIOBOCTi, AaBTOTPAHCIOPT i TEIUIOGHEpreTMKa. IX y4acTb y
3a0pyIHEeHHI aTMoc(epru pO3MNOMIISIETbCI HACTYITHUM YMHOM, %: 4opHa Ta
KOJIbOpOBa MeTanyprisd, HadTogoOyBaHHS Ta Ha@TOXiMisA, IiANPUEMCTBA
OyomartepiaiiB, XiMmMiyHa TipoMuciaoBicTb — 30; aBtoTpaHcropr — 40;
TermtoeHepretuka — 30.

Hnsi mopiBHssHHs, y CIIA 3a06pymHeHHsT aTMocdepu WIKiIJIUBUMU
pEUOBMHAMU CTBOPIOIOTh, %: TpaHCHOpPTHiI 3acodm — 50; TeIIoeaeKTpo-
craHuii — 20; #OpoMuMCIOBI INiANIpUEMCTBA — 15; yCTAaHOBKM JJIsI
CrajJlloBaHHS TBEPAMUX BiIXoJiB — 5; octaHHi — 10.

HajinommpeHiluuMu TOKCUYHUMM PEUYOBMHAMMU, 110 3a0pyIHIOIOTH
atmocepy, €: :okcua kKapoony CO, miokcun cyabdypy SO,, oxkcuau
HiTporeny NO,, ByrieBonHi C H,, Ta ix nui. OCHOBHI TOMIlLIKK atMocdepu
Ta 1X JKepesaa MpuBeacHi y Tadua. 2.2.

Taonaxwmusa2.2. OCHOBHI JxXepesa 3a0pyaHeHHsI aTMocepu

JoMituku OCHOBHI Jxepena CepenHbopiuHa
OPUPOIHI TEXHOTE€HHI1 KOHILEHTpaLlisl B MOBITPi,
MTI/M?
Tsepni BynkaHiuHi CnanroBaHHS MajauBa
YaCTKU BUBEPKEHHSI, MJIOBI y OPOMUCIIOBUX Ta VY wmicrax
(3ona, mua | Oypi, JICOBi MOXeXi Ta MoOyTOBUX 0,04 - 0,4
Ta iH.) iH. YCTaHOBKax
BynkaniuHe
BUBCP2KCHHA, Y Micrax
SO, OKWMCHEHHS CipKM Ta Te came 0.1
cynbdaTiB, pO3CITHUX a0 9,
y MOpi
ITpomucnosicth, | Y pailoHax i3 pO3BMHYTOIO
NO, JlicoBi nmoxexi aBTOTPAHCIOPT, IMTPOMMUCJIOBICTIO
TEIUIOCJEKTPOCTAHLIi1 10 0,2
JlicoBi moxexi, ABTOTpaHCHOPT,
co BUIJIEHHS OKEaHIB, MPOMMCJIOBI Y micrax
OKMCHEHHS TEPIICHIB €HEepProyCTaHOBKH, Bix 1 mo 50
YyOpHa METalypris
JlicoBi noxexi, ABTOTpPaHCIOPT, Y paiioHax i3 pO3BUHYTOIO
Jetki MNPUPOAHUIA METaH, CHaJIIOBaHHS MMPOMMCIIOBICTIO
BYTJIEBOAHI MNPUPOIHI TEPIIEHU BIOXOMAIB, BUIIApU 1o 3,0
Ha(pTOMPOIYKTIB
[MomiuukiiyHi, ABTOTpPaHCHOPT, VY pailoHax i3 pO3BUHYTOIO
apoMaTUYHi XiMiYHi 3aBOAH, MPOMUCJIOBICTIO
BYIJIEBOIHI - HadTonepepobHi 1o 0,01
3aBOJIU
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[TpubGau3HUiAi BiZHOCHMM CKJIa4 IIKIAJIMBUAX PEYOBUH Yy aTMocdepi
BeJIMKUX TpomucioBux mict, %: CO — 45, SO, — 18, C . H,, — 15, mun —
12, NO, — 10.

[lepeBuiIeHHSI KOHLEHTpaLiili TOKCUYHMX PEYOBUH Y 3a0pyJHECHOMY
aTMoc(epHOMY TIOBITpI Haa (OHOBUMU Y CEPEAHBOMY CKIIAAAIOTh: IS
okcuay kKapoony CO 80 — 1250 Ta Ginbure; misa giokeuay cyab@ypy SO, 50
— 300; ms giokcumy HitporeHy NO, no 235; mis o3oHy O; 1o 7 pasis.

Kpim CO, SO,, NO,, C_H,, ta nmuiay, B aTMocdepy BUKUAAIOTbCS W IHILIL
OLIbII TOKCUYHI pedoBMHU. Tak, HaANpUKIad, BEHTWISLIAHI BUKMIN 3aBOJIiB
€JIEKTPOHHOI IIPOMMCJIOBOCTI MICTITh Mapy Cip4yaHOl, XpOMOBOI Ta IHIIMX
MiHEpaJIbHUX KUCJIOT, OPraHiyHi PO3YMHHUKHU TOILIO.

3a cTylneHeM Jil Ha OpraHi3M JIOAWHU WIKIiAJIWUBI PEYOBUHU MOIIISIOTHCS
Ha 4 xnacu: 1 — Haa3BUyaiiHO HeOe3meuHi; 2 — ayxXe HeOe3IeyHi; 3 —
MOMipHO HeOe3IeyHi Ta 4 — MajaoHeOe3IeYHi.

Oxcuau  KapOoOHy, cyabdypy, HITpOTreHy, BYIJIEBOJAHI, CIIOJYKH
[1moMOyMmy, iy, 10 HAAXOASATH B aTMOc(depy, CIPaBJISIOTh Pi3HY TOKCUYHY
JIi10 Ha OopraHi3M JoauHu. HaBegemMo BiIacTUBOCTI JI€SIKUX JOMIIIOK.

Oxcuod kapoony CO. T'az 0e3 Koabopy Ta 3amaxy. Jlie Ha HepBOBY Ta
CEepLIEBO-CYIMHHY CHUCT€MM, BMKIMKAE sayxy. IlepBuHHI cuUMIITOMU
OTPYEHHSI OKCHMIOM KapOOHy (IosiBa TOJIOBHOIO 0O0JI10) BMHUKAIOTH Y
JIIOAUHU 4epe3 2-3 rop 11 mepeOyBaHHSI B aTMocdepi, 1mo Mictuth 200-220
mr/m® CO; 3a Giutbln BUcOKMX KoHueHTpalin CO 3’gBISETbCA BigUyTTS
MYyJIbCY Y CKPOHSX, 3anmamopouyeHHs. TokcuuHicte CO 3pocTae 3a HasIBHOCTI
y MOBITPI OKCHAIB HITPOT€HY, B LIbOMY BuMNaakKy KoHUeHTpauito CO B
aTMocepi HeoOXigHO 3MeHIIYyBaTu B ~ 1,5 pa3u.

Oxcudu azomy NO, (NO, NO,, N,O,;, NO,, N,O,). B armocdepy
BUKMIAETHCS B OCHOBHOMY AioKcua HiTporeHy NO, — oTpyiiHMI ras, 1o He
Ma€ 3amnaxy 1 BUKJIMKAE TMOApa3HEHHs1 B opraHax auxaHHs. OcoOinBO
HeOe3IMeuHl OKCUAU HITPOIreHY B MICTaX, A€ BOHM, BCTYIAIOUMU Yy B3AEMOMIIO 3
BYIJIEBOOHSMM BUITYCKHUMX Ta3iB, YTBOPIOIOTH (POTOXIMIYHMI TymMaH — CMOT.
OTpyeHHS1 OKCUIAaMM HITPOreHy IIOYMHAEThCS 3 Jierkoro kauwmo. Ilpu
MiaBUIIEeHHI KOHUeHTpauii NO, BUHMKAe CWIbHUIN Kalleb, OJI0BOTA, iHOMII
roJoBHUM Ouib. Ilig 4Yac KOHTAaKTy 13 BOJIOTOI IIOBEPXHEK CJIM30BO1
000JIOHKM OKCUIM HiTporeHy yTBopioioTh kuciotu HNO; ta HNO,, saki i
MNPU3BOIATH 10 HAOPSIKY JIET€Hb.

Uiokcuo cyavghypy SO, bes3konipHuil ra3 i3 roCTpuMM 3aIlaxoM, BXE€ ¥y
Manx KoHueHTpauisx (20-30 Mr/M*) cTBOprO€ HENmpUEMHUII CMaK y pPOTI,
MOJPa3HIOE CIIM30BI OOOJTOHKM OYel Ta JMXaJbHI LLJISIXU.

Haituyrnuimi mo SO, XBOWHI Ta JMCTSHI JIiCM, TOMY 110 BiH
HAKOITMUYYETHCA Y JIMCTKAX Ta xBoi. Koau BMicT SO, y MOBITPi A0oCATAE PiBHSA
Bix 0,23 mo 0,32 mr/m® BinOyBaeTbcd 3acUXaHHSA COCHU 3a 2-3 POKU B
pe3yabTaTi NopylIeHHST (POTOCUMHTE3Y Ta AMXaHHS XBOl. AHaJIOTIYHI 3MiHU Y
JIMCTAHUX IE€PEB BUHUKAIOTH NTpU KoHueHTpauii SO, 0,5-1,0 Mr/m’.
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Byeneeooni (napa 6en3uny, nemmau, eexcan ma in.). MaTb HApPKOTUUHY
M0, Y MaJIMX KOHLEHTpALisX BUKJIMKAIOTh TOJOBHUI OLIb, 3alIaMOPOYCHHS
Towo. Tak, mpyu BAMXaHHI MPOTIToM 8 roi mapu OEH3MHY B KOHLEHTpALIil ~
600 Mr/mM® BUHMKAIOTh TOJIOBHI 00JIi, Kallle/Ib, HETPUEMHI BiIUyTTA B TOPJIL.

Anvoeeiou. T1pn TpuBajJioMy BIUIMBOBI Ha JIIOAMHY aJbJETiAd BUKIMKAIOTh
MOAPA3HEHHS CJM30BUX OOOJIOHOK O4Yel 1 [AUXaJbHUMX ULUISIXIB, a TIIpU
MiABUILIEHUX  KOHUEHTpauiax  (mia  ¢opmanbaeriny 20-70  mr/m?)
CITOCTEPIra€ThCSI TOJOBHUI Oiib, CIa0KiCTh, BTpaTa aleTUTy, 0€3COHHSI.

Cnoayku Ilirombymy. B opraHi3aMm uyepe3 OpraHM OMXaHHS HAAXOOUThb ~
50,5% cnonyk IDlmomOymy. Ilim pmi€lo CBUHIIO TIOPYIIYETHCS CHUHTE3
reMoII00iHy, BUHMKAIOTh 3aXBOPIOBAHHS IMXAJbHUX LIJISIXiB, CEYOCTATEBUX
opratHiB, HepBOBO1 cucteMu. Oco0JMBO HeOe3IeuHi crnoayku ITamoMoyMy st
JITe AOLUKIIBHOIO BiKy. Y BEJIMKHMX MICTax BMICT CBHHLIO B atMocdepi
gocsarae 5-38 MkM/M?>, 110 mepeBUILy€e IpUpoaHiint ¢pox y 10* pasis.

Ammocghepnuii nua. B armocdepi MNOCTIAHO TPUCYTHIA MU Pi3HOTO
MOXOJXKEHHSI Ta XIMIYHOTO CKjJaay. 3a HENOBHOIO 3TOpsSIHHS MNaJiuBa
YTBOPIOETHCSL Caxa, sKa SBJISE COOOK BUCOKOMUCIEPCHUI HETOKCUYHMIA
ropomok, mo Ha 90-95 % ckmamaeTbcst i3 yacTok Byremo. Caxa Mae
BEJIMKY aAcOpOLIHY 3JaTHICTh IO BIAHOLLIEHHIO HO BaXXKWUX BYIJIEBOAHIB 1
TaKoX MO0 OeH3(a)IupeHy, 110 PpoOOUTh caxy ayXe HeOe3NeYHOW s
moauHu. JxxepeaoM aTMOC(hEPHOTO MWIY € 30J1a, 10 YTBOPIOETHCS ITiJl Yac
3rOpsSIHHS TaInBa.

JvcnepcHUM cKjaa My 1 TyMaHy BM3HAya€ 1X MPOHMKHY 3JAaTHICThb JO
opradiamy JonuHu. OcoOnuBy HeOe3NeKy SBISIOTh TOKCUYHMI TOHKO
OUCTIEpCHU muia i3 po3MmipoM 4YacTUHOK 0,5-10 MKM, $Ki Jierko
MPOHUKAIOThL B OPraHU AUXAaHHS. XapaKTepHi po3Mipy 4acTOK (MKM) JESIKUX
BUJIiB TBEPJAMUX Ta PiAKUX JOMIIIOK aTMOchepu:

Macnsauii TymaH 0,03—1,0
IIpoMucioBuUiA 1UM <1,0
[IpomucnoBuii nui 0,01 — 4000

BB cepeqHbOO000BMX KOHILEHTpALi 3a0pydHIOBA4iB Ha TOKCUYHUM
craH atMocdepu NpuBeneHUil B Tadmuui 2.3. [HTerpajsbHa OLiHKA BIUIMBY
TOKCUYHMX JOMIIIOK aTMOC(EPHOIro MOBITPSA Ha 3J0pOB'Sl JIIOACH OdyXKe
ckiagHa. Y Tabiauui 2.4. mpuBeaeHa 3aJIeXXHICTh MiX 3HMXXEHHSIM PiBHS
3a0pyAHEHHS aTMOC(EPHOro IOBITPS 1 3MEHILEHHSIM 3aXBOPIOBAHOCTI.

B icTopito exojioriyHux KatacTpod YBIMILOB (POTOXiMIYHMI TyMaH Haj
Jloc-Anxenecom, 1o 3’aBuBcs B 30-X pokax, Ta JOHOAOHCHKUI cmor 1952 p.
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Tao6nwuusa 2.3. [loka3HUKH, 11O XapaKTepU3YIOTh 3a0pyIHEHHS

atMocepu

OCHOBHI PEUYOBUHH, Kiac CraH noBiTpsiHOTO OaceitHy
10 3a0pY/IHIOIOTh | HEOE3IeKu 3a KOHIICHTpAIii GilIbIIe, Mr/M
MOBITPSIHE CEePEJIO- BUKJIMKAE HeOe3- Ty Ke

BHUILIE 1100010- TICYHHUI Hebe3

BaHHS MICYHUM

[Tun Heopraniunuit v 0,15 0,75 3,75
Cipuuctuii ra3 III 0,05 0,2 0,38
Oxkcup HITpOreHy II 0,085 0,255 0,765
Oxkcup kapOoHy IV 3,0 5,0 25,0
Byrnesoani IV 1,5 7,5 37,5
Caxa II1 0,05 0,25 1,25
denon II1 0,01 0,04 0,16
Csunenp I 0,0007 0,00126 0,00224
CipkoBO/ICHb 1T 0,008 0,024 0,072
CipkoByTJIelb IT 0,005 0,015 0,45
Amiak 1Y 0,2 1,0 5,0
CynbsdaTHa IT 0,1 0,3 0,9
KHCIIOTa
ConsiHa KHUCJI0Ta II 0,2 0,6 1,8
PtyTh I 0,0003 0,00054 0,00096

@omoximiunui myman. Y 30-x pokax Han Jloc-AHXenecoM CTaB
3’SIBJISITUCS CMOT y TeIUIy IOpYy poOKy. JlIoc-AHXeJeCbKUII CMOT SIBJISIE COOOMO
cyxuii TymMaH BojsoricTio Omudbko 70 %. lleit cMor craau Ha3uBaTU
(poTOXiMIYHMM TyMaHOM, TOMY IO JJISI HOro BUHUKHEHHS HEOOXigHE
COHSIUHE CBITJIO, $K€ BUKJIMKAE CKJIaIHI (POTOXIMIUHI IIEPETBOPEHHS Y
CyMillli BYIJIEBOJHIB Ta OKCHU/IiB HiTpOreHy aBTOMOOiIbHMX BUKUAIB. Ilig dac
nepebiry oToXiMiuHMX peaklliii YTBOPIOIOTbCS HOBI PEYOBMHM, SIKi 3HAYHO
MEPEBUILYIOTh 34 CBOEID TOKCUYHICTIO BUXIJHI aTMOC(EPHI 3a0pyaIHECHHS.

Taob6nwuusa 2.4. [loka3HUKY, 11O XapaKTePU3YIOTh 3aXBOPIOBAHICTh
Big piBHY 3a0pymHEHHS aTMocdepu

3MEHIIIEHHS Ynciia 3aXBOPIOBaHb
Ha 1000 oci6
3 P1BHSI, O BUKJIMKAE
1OOOIOBAHHS, 10 IOTYCTUMOT'O

3axBOpPIOBAHHS
3 HeOE3IIeYHOT O

PI1BHSI 10 TOITyCTUMOIO

I'pur Ta xarap

BEPXHIX JUXATBHUX 292 90
HUISIX1B
[TaeBMOHIS 12,1 5,6
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Bponxitu 13,6 3,2
Ty6epkynbo3

OpraHiB JUXaHHS 3 1,7
XBopoOu cepiist 2,4 0,5
INneproniuna 3,2 2,0
XBOpoOa

I1ig yac poTOXiMIYHOrO TyMaHy 3’SIBJISETbCSI HENPUEMHUI 3amax, pi3Ko
MOTIPIIYETHCS BUAMMICTD, Y JIIOAEH BiIOYBAE€ThCS 3allaJIcHHS O4Yel, CIM30BUX
00OJIOHOK HOCa Ta TOpJja, BiI3HAYAIOThCSI CUMIITOMHU SOyXW, 3aTrOCTPEHHS
JIETEHEBUX Ta PI3HUX iHIIMX XPOHIYHMX 3aXBOploBaHb. POTOXIMIUYHUIT TyMaH
HEraTMBHO i€ HAa HEPBOBY CUCTEMY, BUKJIMKAE 3arOCTPEHHSI OpPOHXiaJIbHOI
actMu. Ilomkomxye BiH i pocaumHu. CroyaTKy Ha JIMCTKAaX YTBOPIOETHCS
BOASIHE HAOyxaHHSI, yepe3 ACSKUI 4ac HMXKHI IMOBEPXHI JIMCTKIB HAOyBarOTh
cpibyisictoro a6o OpPOH30BOro BIATIHKY, a BEpPXHI CTAalOTh IUISIMUCTUMU 3
Ooinumu HanmboTamu. IToTiM HacTtae mBUAKe B’sTHEHHS. DoTOXiMIUHMI TyMaH
BUKJIMKAE KOpPO3il0 MeTalliB, pO3TpiCKyBaHHS ((papO, pe3nHOBUX Ta
CUHTETUYHUX BUPOOIB, TOLIKOIXYE OIATY, MOPYIIYE pOOOTY TPAHCIIOPTY.

OCHOBHOIO TIPUYMHOKI (POTOXIMIYHOIO TYMaHy € BigNpalboOBaHI rasu
aBTOMOOLUIIB. Ha KOXHOMY KUIOMETpI LUISIXY JETKOBUM aBTOMOOLUIb BUILISIE
o6mm3bKko 10 T OKCUIy HITPOTEHY.

dDoToxiMiyHMIT TyMaH BUHMKAE Yy 3a0pyIHEHOMY MOBITpi B pe3yJibTaTi
(poTOXiMIUHMX peakliiii, 110 MOPOTIKAIThb Mid OI€I0 COHSYHOIO BUIIPOMi-
HIOBaHHS. B sSICHI OHI COHSIYHA pajiallisd BUKJIMKAE PO3LICIJIEHHS MOJEKYJI
JIOKCUAY HITPOr€HY 13 YTBOPECHHSIM OKCHMIY HITPOr€HYy Ta aTOMapHOro
KUCHIO. ATOMapHUIA KMCEHb i3 MOJIEKYJSIPHUM KMCHEM JA€ O30H. 3aaBanocs
0, 0O30H Yy IPUCYTHOCTI OKCUAY HITPOreHy, OKWCHIOIYM OCTaHHIN, MMOBUHEH
3HOBY IE€PETBOPIOBATUCS Y MOJIEKYJISIPHUI KUCEHb, a OKCHUI HITPOreHy — B
Jiokcua. Ane 1boro He BigOyBaeTbcs. OKCHMI HITpOreHY BCTYNAE B peakliito
13 oJiepiHaMHM, IO MICTITbCS Yy BIANPallbOBAHUX Tra3ax, KOTpl PO3LIENIIIO-
IOThCS 1 YTBOPIOIOTh OCKOJIKM MOJIEKYJI. TaK yTBOPIOETHCS HAIJIMIIOK O30HY.

VY pesyabTati gBUIa (poTOi3y, 110 NPOJOBXKYETHCS, HOBI Macu HiOKCUILY
HITPOT€HY PO3IUEIUIIOIOTHCI 1 JalTh J0JATKOBI KiJIBKOCTI 030HY. BuHuMKae
JIAHIIOTOBA peakliisi, i B aTMocdepi BiAOYyBAa€ThCS IMOCTYIIOBE HAKOIIMYEHHS
030HY. BHoOui mpouec yTBopeHHsI 030HY npunuHsieTbesd. Ilim 4dac peaxirii
030HY 3 oJiepiHAMU YTBOPIOIOTHCS pi3HI MNEPOKCUAM, SIKi M CKJIaaaloTh
XapakTepHi 11 POTOXIMIYHOIO TyMaHy MPOAYKTA OKUCHEHHS (OKCUIAHTH).

Jlo peyoBMH, sIKi O0epyTb ydacTb y (POTOXIMIYHMX peakilisiX, BiZHOCSATHCS
aJIbJeriiv, 110 IOAPAa3HIOITh O4Yi Ta BUK/IMUKAIOTH Oib y TOpJi BXe 3a
MOPIBHSIHO MaJjlol KOHLEHTpallii. 3a BeJMKOl KOHLEHTpallil aJbaeriau
napajidyloTb pyX TOHKMX BIiMOK Yy JIUXaJbHUX LUISIXaX, 3HUXYIOUM TUM
caMMUM 3JaTHICTb OpPraHi3My [0 3axucTy. llepoKCHAaLeTWIHITpAaTH TaKOX
NnoApa3HoTh o4vi. OOHaK 1i peyOBMHM BIUIMBAIOTh Ha (YHKIIiI JIereHb Ta
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OpraHiB KpOBOOOIry, IMIOYMHAIOYM 3 TAKO1 Majol KOHLEHTpallil, KOJ1 JIoJUHA
11Ie HE MOoMIYae, 110 1/ LIMIIa€E OYi.

Y npouneci yTBOpeHHS OKCHUAAHTIB BMHMKAIOTh TaK 3BaHI BUIbHI
pagyKaav, IO BIIPI3HIIOTHLCS BUCOKOI pPEaKIiiHOIO 3JaTHICTIO. Y il
CBOEPINHIA aTtMoc(epHiii XiMiyHIM J1abopaTopil BiIOYBAETHCS YTBOPEHHS
CKJIQAHOI CYMIllll OpraHIiYHMUX TIEPUKCUAIB, SKI W € TOJOBHUM HIIOYUM
(hakTopoM TymaHy. Y TenepillHiii 4dac y 0OaraTbOX BEJIMKHUX MICTax psay
3aKOpPIOHHMX KpaiH — Hbio-Mopky, Yukaro, Bocrtoni, Jerpoiiti, Tokio,
MenaHi yTBOPIOETHCSA (POTOXIMIYHUIA TyMaH.

Y wmictax YkpaiHu gBULI TOAIOHUX (POTOXIMIYHOMY TyMaHy HE CITOCTE-
pirajiocsl, OJHAK YMOBHM IJISI MOrO YTBOPEHHS MOXYTb BUHUKHYTU. YwmcIo
aBTOMOOLJIIB pOCTE€ TaK IIBMAKO, IO 3a AOCTAaTHbLOI iHCOIALII B atMocdepi
HaIllMX MICT MOXYTh MaTU MiclLie TakKi caMi mpouecu, K y mictax CIIA.

JIOHOOHCHKUIA CMOr, 10 YTBOPMBCS B YMOBAX BIICYTHOCTI BITPY ©
TeMIIepaTypHOl 1HBepCil, BUKJIMKAB MacOBl 3aXBOPIOBAHHS AUXAJIbHUX
LIUISIXiB Y TOPOJSH 1 CYIIPOBOMKYBaBCsI OaraTbMa CMEpPTEJIbHUMU BUIIAJIKAMM.
Toni cBiTOBY Ipecy oOiiinuia kpuiaata gpasa: «A0O Jroau 3pooisTh Tak, LIO
CTaHE MEHIIIE CMOTY, ad0 CMOT 3pOOUTH TaK, IO CTAHE MEHILIE JIIOICI».

TakumM 4yuHOM cMor ab6o GOTOXiMIYHMI TymMaH — 1€ pe3yJbTaT
3a0pygHEHHSI aTMOCQEpHU TMPOAYKTAMM 3TOPSIHHS BYIVIEBOIIB: CIIOJIyKaMU
cynbdypy, OKCUIAMHU HITPOT€HY, 110 YTBOPIOIOTH 3 BOJIOrol artmocdepu
HITpaTHY KMCJIOTY, a TaKOX (PTOPOM, XJIOPOM, COJISTHOIO KMCJIOTOIO TOLIO.

Ycvoro B armMocdepy BHUKMIAETHCS i Yac CHAJIOBAHHSI Ha@TOBOIO
najuBa Oinbie 160 WKiZIMBUX KOMOOHEHTIB. HaliOinbin HeOe3nmeuHi 3 HUX
MpUBEACHI y Tadaumi 2.5.

Taonuuosa 2.5 Cxkian BinmpaboBaHUX ra3iB, % (3a 00’eMoM)

Kommnonentn J.:[BHFYHH .
KapOHOpaTOpHi JIN3eIbHI

Hirporen 74 - 77 76 - 78
Kucenp 0,3-8 2-18
[Tapu BomM 3-5.,5 0,6 -4
Jliokcua KapOoHy 5-12 1-10
Oxcug kapOboHy 5-10 0,01 - 0,5
Oxcuam HiTporeHy 0-0,8 0,0002 - 0,5
Byraesonni 0,2-3 0,009 - 0,5
AJbneriou 0-0,2 0,001- 0,009
Caxa 0-0,2 0,01 - 1*
bens-a-mipen 0-04 o 10**
*B r/M’; ** B Mxr/m>

Y Tabnuui gecsATH OCHOBHMX 3a0pYyAHIOBA4YiB ITOBITPSIHOTO CEPEAOBMIIIA,
gKka ckiuageHa Opranizauiero O0’emHanux Hamiii, okcua  KapOoOHy,

119



MMOMIYEHMI CMJIyeTOM aBTOMOOUIS CTOITh Ha JApyroMmy Micui. Pyxarouuce 3i
mwBuakKicTio 80-90 km/rog B cepelHbLOMY aBTOMOOIJb IIEPETBOPIOE Ha
BYIJICKUCJIOTY CTIUIBKMA XX KMCHIO, CKiJTbKM 300-350 mronmeii. PiyHMA BMKU[
ogHoro aBToMo0OiIsE — 11e 800 Kr okcuay KapooHy, 40 Kr OKCUIIB HIiTPOIE€HY
Tta Oinbiie 200 Kr pi3HUX BYIVIEBOAHIB. Y LIbOMY HaOOpi OyKe IUKiIJIMBUIA
okcua KapooHy. Yepe3 BUCOKY TOKCHMYHICTh MOro AOMYCTMMA KOHLEHTpAallis
B arMochepHOMY IIOBITpi He MNOBMHHA mepesBuinyBatu 1 Mmr/m>. Bimomi
BUITAAKMW TparidyHoOl 3arvOeJti JIoJaei, sSKi 3alyCKaJlud ABUTYHWM aBTOMOOLIIB 3a
3aUMHEHNMMHM BOpOoTaMM Tapaxa. B omHOMICHOMY rapaxi cMepTesibHa
KOHLICHTPALlisI OKCUAY KapOOHY BMHUKAE BXE 4Yepe3 2-3 XB ITCISI BMUKAHHS
craprepa. Y XOJIOOHY IIOpY POKY, 3YNMHMBIIMCH [UJISI HOYIBJII Ha y30i4di
JOpOrv, HENOCBiIYEHI BOJil 1HOAI BMHWKAIOTh ABWUIYH MJId OOIrpiBaHHS
MalvHu. Yepe3 MPOHUKHEHHS OKCHUAY KapOOHY B KaliHy JIOAMHA MOXE
3arUHYTH.

Ha3BaHi nayXe aKTHMBHI pPEYOBUHM HE TUIbKM HEraTMBHO [ilOTh Ha
KMBUM CBIT, ajle¢ ¥ IHTEHCUBHO pPYHHYIOTb METaiuyHi KOHCTPYKIIil,
JlakodapOoOBi MOKPUTTSA 1 HaBiTh OeTOHHI Ta KaM'sHi crnopyau. Bimomi
BUNAJKW PYWHIBHOI JIil CMOTY Ha apXiTeKTypHi ImaM’sTHUKMU. Benukoi mkonu
3a3HAalOTh Oy/iBJIi, MOCTH Ta iHILI TPAHCIIOPTHI COOPYIM.

Kucaomni  dowii. OcoOMMBO HENPUEMHI WIKIIJIWBI PEUYOBUHM, 1O
BUIUISIIOTBCS y MOBITPSIHE CEPEIOBMILE, THUM, IO BOHM IEPEHOCITHCS Ha
BEJIMKI BIACTaHI i OCigalOTb, 30Kpema, 3 OIllaJaMKd Ha ITOBEPXHIO 3eMII,
3a0pyAHIOIOYM BOAY Ta TpyHT. OOHMM i3 SCKpaBUX MPUKIAIIB L€l KAPTUHU
€ TaK 3BaH1 KMCJIOTHI JOLIIi.

KucinorHuii pomy — omgHa 3 HaiBaxyux GoOpM  3a0pyaHEHHS
HABKOJIMIIIHBOTO CEPEIOBMINA, SIKY TUIBKM MOXHa co0i ySIBUTH, HeOe3IeyHa
xBopoba Oiocepu. ILli mouni yTBOPIOWOTHCS BHACIIAOK HAOXOMIXKEHHS B
OCHOBHOMY HIOKCUIY CYJb)Ypy Ta OKCHUIIB HITPOTEHY, SIKi ITIZHOCSATHCS B
aTMoc(epy Ha BEJIMKY BHUCOTY i3 JMMOBMMM ra3aMu, BHACIiAOK 3TOPSTHHS
naauBa (0co0JuBO cipuuctoro). CnabKi poO3uMHM CipyaHOiI Ta a30THOI
KHUCJIOTH, 110 YTBOPIOIOTHCS IIPU LIbOMY B atMocdepi, MOXYTb BUIIAAATU Y
BUTJISIAI OIIaAiB 1HOMI 4Yepe3 KiJbKa AHIB Yy COTHSIX KIJOMETpIB Bid IxXKepesa
BuaiieHH. [Ipy nbOMy BCTAHOBUTH MICLE 3apPOJXKEHHS KHCJIOTHOIO HOIILY
MOKM 110 HEMOXJIMBO. Bumagaroum Oe3mocepegHbO B PIUKM Ta 03epa,
CTIKalOYM Yy HUX MO MOBEPXHiI 3eMJi, Takl omnaayd MiJIBUILYIOTh pPiBEHb
KMCJIOTHOCTI BOJHOI'O CE€PEIOBMIIA, JOBOASUYM 11 JO KPUTUYHOTO CTaHy, IpU
SKOMY IIOYMHA€ TUHYTM puba. I[IpoHukKawum y TpyHT, KMCJIOTHI OOIIi
MOPYyIIYyIOTb  HMOro  CTPYKTypy, 3ryOHO  BIUIMBAIOTh HA  KOPHUCHI
MIKPOOPTaHi3MU Ta PO3YMHSIIOTH MNPUPOAHI MiHEpaJiM, TaKi, SK KaJbLii Ta
KaJliii, 3aHOCSIYM 1X Yy MHIArPYHTOBUI 1Iap, BOHM BiIOMPAIOTh Y POCIMH 1X
OCHOBHE Kepesio xapuyBaHHs. lle BimOyBaeTbcss B Mipy pyXy BOJIOTHM IO
MIACTUJIbHIA MOPOJi; AO TOrO X y KIHLIEBOMY paxyHKy BOJIOra MNOIaga€E y
BOJOMMM, 4YaCTO HECY4YM 3 COOOI0 OTPYIMHI MeTaJiv, SIKI MOXYTb Mapaiai3yBaTu
a00 3HUILUTHU BCE KUBE Y BO/I.
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ITinBUINEHHS KMCIOTHOCTI Y BOAI Ta BKa3aHl BUILE OOCTaBUHU 3aBAAIOTh
BeJIMYE3HOI IIKOAM BogoimaM. Maitke m’gra uvactuHa i3 100 Tumc. o3sep
IIBewnii Biapi3HIETHCSI HAAJIMIIKOBOI KWCJIOTHICTIO, HE3BaXKal0YW Ha Te, 11O
JesdKi 3 HUX Ui HeuTpasi3alil OKMCHEHHSI OOpOOJIIOI0OTH BamtHOM. Y
Hopgerii y paiioni p. ToBmanp cunbHO ypaxkeHi 175 i3 266 ozep. ¥ CIIA
ypaxeHi kucaoTHUMU pomamu 10 % 3 266 HaWOIBIINX MPICHOBOIHUX 03€pP
y wrati HoBoi Anriii. barato pidok Ta o3ep IlIBewii, Hopserii Ta IliBieHHO1
Kanagn mpocto He MarTh XUTTI. KHCIOTHI molni 3a0pydHIOIOTH TaKOX 1
MA3€MHI BOAM, pOOJISIUM Yy PsAl BUIIAAKIB HEMPUIATHOI IJIS1 BXHWBAHHS
KOJIOISI3HY Boay. Benmuye3Hol WIKOAM 3a3HAE BIJ HUX Ta BII JIOKCUIY
cyabypy, 110 3HAXOOUTHCS B aTMocdepi, TaKOX pOCAUHHIcTb. CipuyucTtuit
AHTIOPUL  BUKJIMKAE TMOCTYIIOBE IIOTEMHIHHS JIMCTKIB Ha AEpeBax,
MOYEPBOHIHHS ToJIOK cocHU. Cepel KyJbTMBOBAHMX POCJIMH HaWuyyTIMBilli
JO ¥oro [il JoLepHa, S4YMiHb, OBEC, IIIICHWULSI, PEBIHb, CcajaT-JaTykK,
LITTMHAT, TIOTIOH, KBACOJIsI, OypsIK, peAuC Ta MMOMIIOPH.

Onagy 1WKIiIIWBUX PEYOBUH, IO BUIIAAAIOTh 3 aTMocdepu, 3aBIAOTh
IIKOAM OygoBaM Ta apxiTeKTypHUM Iam aTHUKaM. Y JIOHJOHI mocTpaxKaajao
BectMincTepcbke abatrcTtBo, poprens Tayep. Ha OyniBai cobopy CB. Ilapna,
3aroyaTtkoBaHiii 'y 1657 p., po3MHUTO IIap NOPTIAHACHKOrO IIEMEHTY Ha
mmbuny 2,5 cMm. Y Tomnanaii Ha moOygoBaHomy Ouibiie 450 pokiB TOMy
cobopi CB. loaHHa craTyi Ta iHINI NpUKpacu <«TaHyTb K JBOASHUKU», Y
Pumi ruHyTh penbedHi 300paxkeHHs Ha KoJjioHi TposHa. 3HaMEHUTHUIA
Axpornosib 'y Ipemii 3a 30 — 40 pokiB TmocTpaxiaaB Bil aTMOCHEpHUX
3a0pyAHEeHb Oiiblile, HiXX 3a BeChb 0araTOBIKOBUIA II€PioJ CBOTO iCHYBaHHSI.

Onaay KMCJIOTHUX JOOIUIB Ta iHIII IIKIAJWBI peYOBUHU, SIKi MICTITHCS Y
MOBITPpl BEJMKUX MICT, BMKIIMKAIOTh TaKOX PYHAHYBAaHHS ITPOMMCIOBOL
MPOAYKIIil, IO eKcryaTyeTbes. Tak, gocaimkeHHs y Cnpinrdingi (iirar
Inninoiic, CILIA) nokasaju, 110 iHTEHCUBHICTb KOPO3ii CTaja y MiCTi y TpU
pa3y BUIA, HIXX Yy CUIbCBbKiM MiCLIEBOCTI.

KvicaoTHi goiui crnpaBiisitoTh IIKIAJIWBUM BIJIMB Ha 3I0POB’S JIOACH.
LlixaBoro 0OCTaBMHOI € Te€, 10 WIKIAJIWBI PEYOBUHU, $Ki YTBOPIOIOTH
KMCJIOTHI OOILi, MOIUMPIOIOTHCS y MOBITPI 3 OAHIEI KpalHUW B 1HINY, IO €
iHOAI TIPUYMHOI0 MiXHapogHUX KOHQJIKTIB. Tak, Hampukian, Kanaga y
1980 p. orpumana i3 CIIHA pa3oM 3 KMCIOTHMMHM JOLIAMM 2 MJIH TOHH
oKcuay cyiabdypy Ta OKCUIiB HiTporeHy, a B 1981 p. - yxe 2,8 MJIH TOHH.
KepiBouurBo Kanamu y 3B’S3Ky i3 BTpaTaMu, BUKIMKAHUMU LIUM
MIPUMYCOBUM IMIIOPTOM IIKIJIMBUX PEYOBUH, BUSBWIO IIPETEH31l 10
kepiBHuutBa CILA. Itanis «excrnoprtye» uepe3 mnosiTpsi 6iabie 200 Tuc.
TOHHCYIb(PYpY y ABctpito Ta IlBeitnapiro, Oinblie 158 Tuc. TOHH [0
IOrocnasii. ¥ HopBerito i3 cycigHiX Ha MiBAEHb KpaiH CKUAAETLCS pPa3oM i3
JoleM 56 TUC. TOHH CipKHM, TOOTO y 6 pasiB Oijbllle, HixK 1i BUPOOISIETHCI Y
LA KpaiHi.

[3 BiOKpUTTSM Ta pO3IIMPEHHSM BUKOPUCTAHHS SAEPHOI eHeprii
3’SIBUBCSI HOBMI BUJ 3a0pyAHEHHSI CepeloBMILA XUTTS — padioaKTUBHUMMU
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BigxomamMu. TyT MOOTPIOHO MMIAKPECIUTUA BEJIMYE3HE 3HAUYECHHS SKHAMCYBO-
pILIOTO JOTPMMAHHS BCiX BUMOI O€3MEKU IIiJ 4ac poOOTHM 3 BiAINIOBIAHWUMU
MaTepiajlaMu pO3LIECIUICHHS, a TAKOX MPU IX TPaAaHCIIOPTYBaHHI.

I1in yac TpaHCHOpTYBaHHS Ta 30€piraHHsI OCOOJIMBY HEOE3MEKY SIBIISIIOTH
BiAXOay 13 BUCOKMM pIBHEM pamdiOaKTMBHOCTI, $SIKi, 30KpeMa, 3aJIUIIAIOThCS
IICJIST BUTOPSIHHSI ypaHy B peakTtopax abo micisl pereHepauii sSaepHOTro
naauBa. 3ryoHi g BCbOIO JKMBOIO PiKi Bigxoaud Bil PO3YMHEHHS
BignmpauboBaHUX ypaHoBUX cTepxHiB. Crnemiamictu CIIA Bka3yoTh, IO Yy
MiA36MHUX CXOBHUILAX YpPaHOBI Bimxogu MoBUHHI Iposexatu 1000 pokiB, 1o
TOTO SK BOHM CTaHYThb Oibll MEHII Oe3leYHMMM, a Iepiol MHiBpo3Iagy
ILUIYTOHII0, TOOTO BiZHOCHOTO MOr0 3HEIIKOMIXKEHHS, nocsrae 24360 poxis.

HuHi Bce yacrTillle MOYMHAIOTh TOBOPUTU MPO HOBUI BUI 3a0pyAHEHHS
IUIAHETU — TEMJIOBUIA. baratboM BiZoMO, 1O TeMIlepaTypa IOBITPS y MexXax
BEJIMKMX MICT Ta MPOMUCIOBUX LIEHTPIB 3UMOIO 3BMYaiiHO Ha 2-5 °C Bua,
HIDXK Ha BIACTaHI Big umux MicT. Big3HaueHe sBHUIE — NOpSIMUI pe3ybTaT
BUKUIY B aTMoc@epy MICT BEJIMKMX KUIBKOCTEH TeIlla IIPOMHUCIOBUMU
MiAIPUEMCTBAMM, OyOIMHKAMHU XXWTJIOBMX MACHUBIB Ta TPAHCIIOPTHUMMU 3aCO0aAMM.
Y pesyabTraTi Haa KOXHUM MICTOM YTBOPIOETBCSI Ha4€ TEIIOBUIA KYIIOJL.

OnHi€0 3 NPUYMH TOTEIUIIHHS BBaXKAalOTh TAKOX <«IMapHUKOBUU e(eKT»,
KOoJIu aTtMocdepa MiCT, OiablIO Mipol (HiXK Y CiJIbCBKHUX MiCLIEBOCTSIX)
3a0pygHEHa  BYIJIEKMCJIMM  Tra3oM,  BIZHOCHO  Kpalle  MpOITyCKae
BurnipoMiHioBaHHs1 CoHug n0 3eMJli Ta CyTTEBO Tripule iH@payepBoHe
(TerioBe) BUMPOMIHIOBAHHS BiJl 3eMJIi Y CBITOBUIA IIPOCTIp.

ITopy4 i3 MPOMUMCIOBICTIO Ta €HEPIrETUKOIO BEJIMKUM «I10CTaYaJIbHUKOM»
BYIJICKUCJIOTO Trazy B aTMocgepy MiICT €, 4K yXe€ Bia3Hadaaocs,
ABTOMOOUIbHUI TPaHCIIOPT. Y LUJIOMY L€ MPOLEC XapaKTepHUM IJIS BCi€l
IUIAHETHU, ajJie Y MICTax MOro HaCJIAKW HAaWBIAUyTHILII.

JIXXepenoM «MigirpiBy» HABKOJIUIIHBOIO CEPEIOBUILNA YepPe3 HEIOCKO-
HAJIICTb METOJIB IEPETBOPECHHS €HEPTil CIAYrYIOTb TEIUIOBI BTpaTyU y Pi3HUX
JBUTYHAaX Ta YycTaHoBKax. CucteMu omnajeHHs OyliBesib y KiHIEBOMY
PaXyHKY TaKOX «OIaJll0I0Th» BYJIMII. 3arajbHi po3Mipu BTpaTu TeILIa MOXKHA
MOPIBHATUA 3 KUIBKICTIO BUPOOJIEHO1 JIOACTBOM e€Hepril. [lpy oMy cCiin
MaTuM Ha yBasi, IO 3arajibHa IIOTYXXHICTh TUIbKW TPAaHCHOOPTHUX ABUTYHIB
BHYTPILIIHBOTO 3TOPSIHHSI y CBITI 3HAYHO IIEPEBUILYE 3arajbHy ITOTYXHICTb
yCiX €JIEKTPOCTaHLii. 3a CyJaCHUMM OL[IHKAMM €HEPrisl, 110 BUPOOJISIETHCSI
JIIOICTBOM, TIOPIBHIOIOUM 3 €HEPTi€l0, OTPUMYBAHOIO O€3MoCcepeaHbO Bif
CoHU#l, y LiJIoMy He3HayHa. Ii po3mip omiHtoeTbest v 0,02 % Bil COHSYHOI.
Onnak mis benbrii, Hanpukiiaa, BoHa ckiagae Bxe 1 %, mist Tokio — 7 %,
a st Heio-Mopka 6mmusbko 10 %.

B ocTtaHHe pecaTtupiuds TeMnM 3pOCTaHHS CIOXMBAHHSI €HEPTroOpecypcCiB
MOYMHAIOTh 3MEHIIIYBaTUCA. [IpUYMHOI0 TOMY CTajo MOCTYIIOBE BUYEPITAHHS
y psAl padioHIB JETKO JOCTYIHMX 3alaciB BUKOIMHOTO IajuBa, IIE€pemyCiMm
Haptu. Illo®6  3abe3neuyuTM  MOTpeOM  €HEpPreTUKM,  TPaHCIIOPTY,
MMPOMUCJIOBOCTI, 3aCTOCOBYEThHCSI INIMOOKE Ta HaAMIMOOKe OypiHHS HA(TOBUX
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ceepmiioBuH. Ilopsa i3 UMM 30HU JOOYBAaHHS MEPEMILIYIOTbCS Y HEOOXMUTI,
BiggaJieHl palioHU, 30KpeMa, apKTW4YHI Ta MYyCTWHHI. Bce OUIbIIy KiJIbKICTh
Ha(pTU OTPUMYIOTh BiJ CBEepMJIOBUH i3 fHA CBITOBOIO OKEaHY.

Yce me crano BMMaratd BEJIMYE3HMX JOJATKOBMX BUTPAT Ha PO3BIAKY,
OypiHHS, €KCIUTyaTalil0 POJOBMIL, JOCTABKY ITaJWBa, a OTXE, ITiJIBUILIMUIIO
Moro wiHy. Y 3B’S3Ky 3 LM 3allPOBAIXYETbCSI TEXHOJIOTISI 30€peKeHHS
eHeprii B IIPOMUCJIOBOCTI, WHae OopoThOa 3a €KOHOMilO TIlajluBa Ha
TPAHCHOOPTi, IIMPIIE BUKOPUCTOBYETHCS TiIPOCHEPreTHUKa, IIBUAKO pPOCTE
KUIBKICTh aTOMHHUX eJIEKTpocTaHLi. OTxXe, MOXHa 3pOOWTHU BUCHOBOK —
€KOHOMisl IajiuBa, €Hepril, Teria cTajla He TUIbKM OO0 €KTUBHOIO ITOTPeOOIO
IJTSL JTIOACTBA, a ¥ (paKTOPOM, 1O 3MEHIIYE HETraTMBHY Mil0 HAa HABKOJMUIIIHE
cepenoBulle, MiABUIILYE piBeHb 0€3MeKN XUTTEAISIJILHOCTI JIIOJWHMU.

HwuHi po3po06ieHi YMCIAEHHI IPOTHO3M, IO OMNUCYIOTh MOXJIMBUIA
PO3BUTOK HEraTMBHMX HACHIAKIiB Bil 30UIbLIEHHS BYIJIEKUCIOTU B
atmoc@epi. Tak, 3a TaHUMM AHIICBKOTrO XypHany «CalleHTUCT», KO O y
MaliOyTHbOMY 30€perjaucs HEe3MiHHUMU TEMITM 3POCTaHHS BYIJIEKUCJIOTU B
atMocdepi 3emMi, 1110 cIiocTepiraloThes 3a octaHHi 100 pokiB, TO B HAaCTYMHi
50 pokiB BMICT BYIJIEKMCJIOTU B atrMocdepi MOJABOIThCS i TeMIlepaTypa Ha
3eMHill Kymi migBummthes Ha 1 — 3 °C, a B paifoHax mnomociB 3emi,
MOXJIMBO 1 Oinbiie. HacmigkomM 1boro Moxe OyTHM NPUCKOPEHE TaHEHHS
CHIriB, OCOOJMBO y MOJISIpHUX 00JIacTsX, MigiioM piBHS Boau CBITOBOro
OxkeaHy Ta HerependadyBaHi KJIiMaTU4YHi 3MiHU.

OIHOYACHO y HAayKOBMX KOJIaX OOTOBOPIOETHCS IPOTUJIEXKHA TiMoTe3a.
IIpnbiyHMKM 11 BBaXarTh, IO Y MNEPCHEKTUBI JIOAM 3HAWAYTh CHOCOOU
VJIOBJIIOBATA ByIJIEKMCIOTY. KpiM TOro, HWHiI BigOyBa€TbCs 3amUJICHHS
atMocepu 3emMiti, i 1Le 3MEHIIYE IPO30picTb aTMOc(epu Ta MPOHUKHICTH
npomeHiB CoHugs. OTXe, MOXINBE AesdKe moxojogaHHs Ha 3emui. OgHak, i
B 1LIbOMY BMNOAAKy BHU3HAETbCS peaJibHA MOXJIWUBICTh 1HTEHCHUBHILIOTO
TAHECHHS BIYHUX CHITIB Ta JbOAOBUKIB YEpe3 OCAMXKEHHS HaA 1X MOBEPXHIO
atMocgepHoro nwiay. BupyOka JiciB Ta HacTynmHa 3a LIMM BiTpOBa €po3is
ITPYHTIB yXe IiABUIIMIA 3aluiIeHiCTb aTMocdepu, 110, B CBOK 4Yepry,
CIIPUSIIO 3a0pyIHEHHIO BIYHMX CHITIB Ta JIbOIIB 1 MOCUJIEHOMY 1X TAHEHHIO.

[cHye 11e onMH BMI CBOEPITHOrO 3a0pYyIHEHHS CEPENOBUILA XUTTI —
IITYMOBU.

Mucepena wiymy. Illlym y HaBKOJTMIIIHBOMY CEPEAOBUILI — Y XMUTJIOBUX Ta
IPOMAACHKUX OYIIBISX, HAa MOPUJIETIMX OO0 HHUX TEPUTOPISIX CTBOPIOETHCS
OOIMHOYHMMM a00 KOMILICKCHMMM JXKEpejaaMHu, PO3MilLlEHUMU 30BHI a00
ycepeauHi OyamiBmi. lle mepenyciM TpaHCHOpPTHI 3aco0M, TeXHIUHE
00JJaIlHAHHSI TIPOMMCIOBUX Ta IOOYTOBMX MiANPUEMCTB, BEHTUJISITOPHI,
ra3oTypOOKOMITPECOPHI YCTAaHOBKM, cCTaHLil mas BurnpooysBanHsa ITIHY Ta
JAB3, pi3Hi aepora3oanMHaMiyHi YCTAaHOBKM, CaHiTapHO-TEeXHIUHE OO0JaJIHaHHS
KUTJIOBUX MPUMIILIEHb, e€JIEKTpUYHI TpaHchopMaTopu. be3 NpuiiHATTSA
BiAMOBIAHUX 3aXOJiB 13 3HMXXEHHS I1IyMy WMOro piBHI MOXYTb CYTTEBO
nepesuinyBatu (Ha 20—50 pab) HopMmaTUBHI BeIWMYMHU. 3a OCTaHHI
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JECATUPIYYS CIHOCTEPIra€ThCsd Oe3mepepBHE 30UIBLIECHHS 1IYMY Y BEJIMKHUX
MicTtax. Po3paxyHKu mokasyioTh, 110 B HaOamx4di 20—30 pokKiB piBHiI LIyMy
Ha IIBUAKICHUX Ta MICBKMX Marictpaiasx BuUpocTyTb Ha 7—I10 nb. Bucoki
piBHi LIIyMy MalOTh MICILI€ Y XXMTJIOBUX OyIMHKAaX, LIKOJaX, JIKapHIX, MiCLSIX
BiITIOYMHKY HACEJIEHHS Ta iH., 110 OPU3BOIUTH O HEPBOBOIO HAMPYXEHHII.

[Iymu, sKi Oil0Th HaA JIOAWHY, KJIACU(PIKYIOThCS 3a CIEKTPaJbHUMMU Ta
YaCOBUMU XapaKTEPUCTUKAMHU. 3a XapaKTePOM CIIEKTPY ILIYMM IMOIUISIIOTH HA
IIMPOKOCMYTOBI, 110 MAalOTh HEMEPEPBHUI CIEKTP ILIMPUHOIO OiIbIlIE OIHIE]
OKTaBU, 1 TOHAJIbHI, B CIIEKTP1 IKUX € UyTHI JUCKPETHI TOHU.

XapakTepUCTUKOK CTAJOTO 3a 4YaCOM IIIYyMY € PiBHI 3ByKOBOIO TUCKY L,
IO BUpaxarwoTbcsl y geumbenax (n1b) B oKTaBHMX cCMyrax i3 cepemgHiMu
reoMeTpuYHUMM 4Yactoramu 63,125, 250, 500, 1000, 2000, 4000, 8000 I i
BU3HaualoThcsd 3a ¢dopmynorwo L = lg p/p, e p — BUXiIHE 3HAYE€HHS
3BYKOBOT'O TUCKY B MOBITpi, 110 HopiBHIOE 2-107 ITa.

11 Opi€eHTOBHOI OLIIHKM (HAIpUKJIaA, I 4Yac MepeBipKM OpraHaMu
Harjagay abo BUSIBJICHHS HEOOXIIHOCTI 3MIMCHEHHS 3aXOdiB IOAO0 TJIYLLUIHHS
IIyMy) 3a XapakKTepUCTUKY MOCTIMHOrO  IIMPOKOCMYTOBOIO  LIIYMY
NpUAMaAETbCd piBeHb 3BYKY L, B DA, 1110 BUMIPIOETBCS Ha 4YacoBii
XapaKTEePUCTHULIl BUMIpIOBaya LIyMY «ITOBUIBHO».

KonnBaHHS OXOIUTIOIOTh BEJIMKMIA miara3oH 4acToT: Big 1 mo 16 I'm —
iHppasBykoBi, Bim 16 I'm mo 20 kI'm — 3BykoBi, Bume 20 kI —
yabTpa3BykoBi. Illymu, 110 3HaXomsITbCd B 3BYKOBild 00JacTi, AUIATH Ha
Hu3bKo4yacToTHI (Huxx4de 350 I'), cepemnbouacToTHi (Big 350 mo 800 I'm) i
BucokoudactoTHi (Bumie 800 I'm). HailHecnpustausilly Ail0 Ha JIIOOUHY
CIIPABJISIE 1IIYM, Y CIIEKTPi SIKOTO II€PE€BaAXXaIOTh BUCOKI YACTOTH.

HopMoBanuMu mapamerpamMu 1IymMy € piBHI B genubenax (ab)
CepeaHbOKBAAPAaTUUHUX 3BYKOBMX THUCKIB Yy OKTaBHMX CMYrax 4acToT i3
cepeIHbOreOMETPUYHMMU YacToTamu 63, 125, 250, 500, 1000, 2000, 4000 Ta
8000 I'u. BoHu monycKalTbhCsl BEJIMKWUMM AJIsI HA3BKMX YaCTOT Ta MEHIIMMMU
JJIST BAUCOKMX 4YaCTOT, HAIPUKJIAA, Y KBAPTUPHUX XKUTJIOBUX OygMHKaX — 55
nb mia 63 I'm ta 18 b nng 8000 I'y, a Ha mocTiiitHOMY poOO4YOMYy Miclli Ta
Ha TepuTopii mianpueMcTB BignoBinHo — 103 1 80 ab.

YapTpa3Byk Ta iH(pa3ByK HE CHOPUMMAIOTHCS JIOACHBKUM BYXOM, aJie
BOHU TAaKOX MOXYTb CIIPABJISITA HA JIIOAWMHY HECIPUATAUBY Ai0. Haciaigku
Jioro 3ajiexkaTh Bif TPUBAJIOCTi, XapakTepy IIyMy (TOHAJbHUM, iMITYyJIbCHUIA),
a TaKoX Bif cTaHy JioguHU. OCco0IMBO HECHPUATIAMBA I JIOAUHU LIYMOBA
JIisI i yac CHY.

Jlrony mo-pi3HOMY COpMMMAalOTh LIYM 3aJIEKHO BiJl BIKY, €MOLIHHOCTI,
CTaHy HEPBOBOI CHCTeMHU Tollo. BiH 3aBaxae poOOTi, BiIIIOYMHKY, MOPYIIYE
coH. IlyMm € He TUIBKM NOPUYMHOIO PO3BUTKY TIYXOTH, a M TaKUX
3aXBOPIOBAHb, K TIMEPTOHIS, pPO3JIal LIEHTPAJIbHOI HEPBOBOI CUCTEMU,
BUpa3Ka LUIYHKY Ta iH. CMJIbHMM IyM, IO JOBrMA 4Yac Ai€ Ha JIIOJWHY,
3MEHIIYE 11 30aTHICTh A0 MPOAOBXKEHHS ponay. 3BYK, sikuil nopiBHIo€ 130 b,
COPUMMAETLCSI BXE HE SIK 3BYK, a SIK THUCK, 110 3aBAa€e 00jw0. 3a JaHUMU
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aBCTPaAIIMCBKMX JOCJIAHMKIB, <«IIIYMOBE 3a0pyIHEHHS», XapaKTepHE 3apa3 s
BEJIMKUX MICT, CKOPOUYYE TPUBATICTh XXUTTS 1X MelKaHLiB Ha 10-12 poxkiB.

ToHaJIbHICTH LIYMY BCTAaHOBJIIOIOTH 3a pe3yJbTaTaMU BUMIipIOBaHb PiBHIB
3BYKOBOI'O THCKY Yy TPE€TbOKTABHMX CMyTaX 4YacTOT, KOJM II€PEBUILIECHHS
piBHS B OJHiM CMYy3i HaJ CyCIIHIMM CKJIaga€ He MeHuue, Hix 10 gb.

3a YacOBUMM XapaKTepMCTUKAMU IIyMU MOAUISIIOTH Ha IOCTiliHi, piBEHb
3BYKY SIKMX 3MIHIOETBCS Y Yaci He OuIbll HiXXK Ha 5 nbA mpu BuMipax Ha
YaCOBIM XapaKTEpUCTHULl BUMIpIOBAYa IIyMY <«IIOBIJIbHO», Ta HEIMOCTINHI, IS
SIKMX 1I€ BUMiproBaHHS nepeBuinye 5 1bA. HenocriliHi 1iyMu MOXYTb OyTH:

¢ KOJJMBHUMMH Y 4aci, piB€Hb 3BYKY SIKMX O€3MepPEpBHO 3MIHIOETHCS;

¢ IIepeprUBYACTUMU, PIBEHb 3BYKY SKWUX 3MIHIOETHCS 3a CTYIIHYACTUM
BUTIISIIOM (Ha 5 gbA Ta Oinblie) KiJibKa pasiB 3a 4ac CIOCTEPEXEHHS, MpU
LIOMY JKE€pEJIO 1LIyMy Mpaloe 3 mepepBaMu (may3amMu) MiX iHTepBaJlaMW,
MpOTATOM SIKMX (OJHA CEKyHAa 1 Oinblue) piBEeHb JUIIAETHCS MOCTIMHUM i
MEPEeBUILYE PiBEHb (DOHOBOTO IIYMY;

¢ IMIOYJIbCHUMM, 1O CKJIAJAIOThCI 13 OAHOIO ab00 KIJBKOX 3BYKOBHUX
IMIYJIbCIB (CUTHAJIIB), KOXEH TPUBAJTICTIO MEHIUE OJHI€l CEKYHIU, IIpH
LIbOMY piBHI 3BYKYy, $Ki BHUMIPIOIOTbCS  BIAMNOBIZHO Ha  YaCOBUX
XapakTepUCTUKaX  BHUMipioBaya IIyMYy  «IMOYJbC» Ta  «IOBIJbHO»,
BiApi3HSIOTBCS HEe MEHIe HiK Ha 7 nDbA.

JlromuHa pearye Ha IIymM 3aJieXXHO Bifg CyO0’€KTMBHUX OCOOJMBOCTEM
OpraHiamy, 3BUYHOro 1ymoBoro ¢ony. Iloapa3Hiooua i 1Iymy 3aJIeXXKUTh
nepeayciM  Bil MOro piBHS, a TaKOX BIJ CIIEKTpaJIbHUX Ta YaCOBUX
XapakTepucTuK. BBaxkaeTbcs, 110 myM 3 piBHeM, HkunM 60 1BA BMKIMKae
HEpPBOBE MOJPA3HEHHS, TOMY HEBUITAAKOBO, 110 AOCIIAHUKAMU BCTAHOBJICHO
NpsSIMUI 3B’S1I30K MiXXK 3pOCTalOYMM PiBHEM IIIYMY B MicTaxX Ta 30UIbLLIEHHSIM
YMCJIa HEPBOBUX MOAPA3HEHb.

IDicepena inghpaseykosux xeunsb. 1HPPa3ByKoOBi IKepena MOXYTb OYTH SK
NpUPOIHMMMU (OOAMMAHHS CWJIBHUM BIiTpOM OydiBEJIbHUX cHopyd ado
BOASIHOI TMOBEPXHi), TaK 1 IITYyYHUMHU (IIpoMuciIoBMMHM). Jlo ocTaHHiX
BIIHOCATh: MEXaHi3MM 13 BEJIMKOI IOBEPXHEIO, 110 3AIMCHIOITH
oOepTabHUMI abo 3BOPOTHO-MOCTYIIAJbHUM pyx (BiOpOrpoXxoTH,
BiOpOIIOIIAAKM TOLIO), i3 YMCJIOM POOOYMX LIMKIIIB He Ouiblie 20 pa3iB Ha
ceKyHay (iH(pa3ByK MEXaHIYHOroO IOXOJXXEHHs); peakTUBHiI ABUTryHuU; JIB3
BEJIMKOI IMOTYXHOCTi; TypOiHM; TIOTY>XXKHi aepoJMHaMiuyHi YCTaHOBKWU;
BECHTWJISITOPU, KOMIIPECOPU Ta iHIII YCTAHOBKM, 1[0 CTBOPIOIOTH TypOYJIEHTHI
Macu MOTOKIiB ra3iB (iH(pa3ByK aepoAMHAMIYHOTO MOXOMXKEHHS); TPAHCHOPT.

[HdPpa3ByK crpUitMaEThCS JTIOAMHOIO 32 PAXYHOK CJIYXOBOI i TAKTUJIBHOI
yyTauBocTi. Tak, nmpu yactorax 2—35 I'l Ta piBHi 3ByKoBoro tucky 100—125
nb cnocrepiraeTbcsl BiguyTHUI pyx OapabaHHMX MNEPETUMHOK YEpe3 3MiHY
3BYKOBOI'O TUCKY B CEPEAHbOMY BYCi, YTPYAHEHE KOBTAHHS, FOJJOBHUI OiNb.
[MigBuineHHs piBHA g0 125—137 gb MoxXe BUKIMKATH BiOpalilo TpyaHOI
KJIITMHM, BiMUyTTS «MafiHHS», Jeraprio. [Hbpas3ByK i3 yactotoo 15—20 I'i
BUKJIMKA€E BimuyTTs CcTpaxy. Bimomuii BIuMB iH(pa3ByKy Ha BECTUOYISIPHUIA
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armapaT Ta 3HWXEHHS CJIyXxOBol YyTaMBOCTI. Bci Ha3BaHi aHoMmadil
MNPU3BOASITL OO TOPYLIEHHS HOPMAaJbHOI XWUTTENISJIBHOCTI JIIOAWHU Ta
MPOSBIISIOTECS HaBITh HA JOCTAaTHBO BigdaJIEHMX Bil JXKEpPEa YJIbTPa3BYKYy
Bincransix (mo 800 ™). IH(dpa3ByK Moxe crnpaBasiTU i HENpSIMUiIl BIUIUB
(nepeHYaHHs CKJIa, MNOCydy TOIIO), IO Y CBOIO 4Yepry OOYMOBIIIOE
BMCOKOYACTOTHI 1IIyMM 3 piBHeM Ouibiie 40 1bA.

ucepena eibpayii. TexHonoriyHe oOJamHAHHS yaapHOl Aii (MOJOTH Ta
MpeCcu), NOTYXHI €HEPreTUYHI YCTAHOBKMU (HACOCH, KOMIIPECOPU, ABUTYHMU),
pEMKOBUII TpaHCIOPT MiANPUEMCTB Ta KOMYHAJbHOIO TOCIIOJApCTBa
(MeTpomoJIiTeH, TpaMBaii), a TAKOX 3aJli3HUYHUM TPAHCIOPT BiZHOCSATHCS OO
JKepea BiOpawil. Y BCiX BUIIaaKax BiOpallil MOIUIMPIOIOTLCS MO TPYHTY i
JOCITaloTh (PyHIAMEHTIB TPOMAACBKMX Ta KUTJIOBUX OyIOiBeab, YacTO
BUKJIMKAIOYM  3BYKOBI  KoJauBaHHs. IlepemaBaHHs  BiOpawiii  4yepe3s
(yHOaMEHTM Ta TpPyHT MOXE CIPUATH 1X HEPIBHOMIPHIM ocaali, sKa
MPU3BOIUTh N0 PYWHYBAHHS PO3TAIlIOBAHMX HA HUX I1HXEHEPHUX |
OymiBeJbHUX KOHCTPYKUi. OcobauMBO 1€ HEO0E3NeYyHO [JIs TPYHTIB,
HacMYeHUX BoJjioroto. JIxxepemom  BiOpamii Moxe OyTH  iHXEHEpHE
o0amHaHHA (M1i()TA, HACOCHI YCTAaHOBKM), CUCTEMM OITAJICHHSI, KaHali3allili,
CMITTENPOBO/IIB.

Y Bcix Bumagkax BiOpallii BUK/IMKAIOTh MOJApa3HIOYY Jil0 abo
MEepPellKOan JIsI TPYJOBOTO IIPOLIECY Y TpoMaaChbKux OydiBiasx. JloBxXuHa
30HU il BiOpalliii y HABKOJUIIHLOMY CE€PEAOBUILI BU3HAYAETHCS BEJIMUYMHOIO
iX 3aTyXaHH$ y TPYHTI, sIKa, 9K npaBujo, ckiagae 1 1b/M (y BogoHacMYeHUX
IPpYHTax IIe 3aTyXaHHs Tpoxu Oinble). Haituacrime Ha Bigctani 50-60 M Bin
MaricTpajeili pelKoOBOrO TPAaHCHOPTY BiOpalii MPaKTUYHO 3aTyXaloThb.
CtocoBHO 10 oOOJagHAHHS KOBAJIbBCHKMX Ta IIPECOBUX 1LEXiB 30Ha il
BiOpalii 3HayHO Oijblua, i A8 MOJIOTIB i3 MOJieTlIeHUMHU (yHIaMeHTaMu
BOoHa Moxe ckinamatu 10 150-200 m.

Icepena enexkmpomaenimuux noaie (EMII). IloBciogu € mnpupoaHe
MarHiTHe moJie 3eMJli, HaNpyXeHIiCTb SIKOro 30iJbILIYETbCS i3 ILIMPOTOIO.
OnHak BiIOMi TakKOX 1 IJIOOAJIbHI perioHajibHI aHOMaJIil TOJsI B MIiCLISIX
MOKJIA/I1B 3aJI1i3HO1 PyAU.

BHacnigok mMpoKOro 3acTOCyBaHHS JIXKEpPEJ €JIEKTPOMArHiTHOI €Heprii
y PI3HUX Taly3sIX HApPOAHOIO TOCHOJAPCTBA, HAYKU M TEXHIKM PIi3KO 3piC
3arajJibHuM eaekTpoMarHiTHU GoH 3emiti. OCoOJMBO 1ie TTOMITHO Y BEJIUKHUX
MicTax i3 BHCOKOPO3BMHEHOIO MPOMMUCIIOBICTIO 1 MOTY>KHUMMU
pamiorexHiyHMMU o0’ektamu. OcHoBHI mxepena EMII pagiodactot
AHTPOIIOTEHHOI'O MOXOMXEHHs: paaioTexHiuHi 00’extu (PTO), TenesiziliHi Ta
panmionokauiviHi craHuii (PJIC), TtepmiuHi mexu i agutsiHKy (y 30HAX, IO
MEXYIOTh 13 MAalUMHOOYIiBHMMMU IIianpueMcTtBamMu). [liga Ha HaBKOJIMIIHE
cepenosuile EMII npomuciaoBoi 4YacTOoTM Hailyacrtille mMOoB’s3aHa i3
BUCOKOBOJIbTHUMM JiHissMu (BJI) enexkrtponepenau, mxepeiaMyd IOCTIMHUX
MAarHiTHUX MOJIiB € MPOMMCJIOBI NIANPUEMCTBA.
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3oHu 3 migBuieHUMU piBHAIMU EMII, pxepeiraMu IKUX MOXYTb OyTU
PTO Tta PJIC, marote po3mipu go 100-150 m. IIpm upomMy HaBiThb ycepeauHi
OyniBesib, pO3TAlIOBAHUX Y LIUX 30HAX, TYCTMHA IIOTOKY €HEprii, SIK MpaBuUJIo,
BUllEe AonyCTUMMX 3HaueHb. EMII mpoMucCiIoBOI 4acTOTM B OCHOBHOMY
MOIJIMHAIOTBCS TPYHTOM, TOMY Ha HEBEJWKIA BIACTaHI Big  JIHIA
ejxekTponepenad (50-100 M) HampyXeHICTb LbOro IOJS Iaga€e 3 JNECSATKIB
TUCSY N0 KUIBKOX JIECSATKIB BOJIBT HA METP.

ChoocTtepexXeHHsT Ta pe3ydbTaTM €KCIIEPUMEHTIB MOKa3aau, 1O
eJIECKTpOMAarHiTHI BUITPOMIHIOBAHHS KOCMIYHOTO, 3€MHOTO Ta
HaBKOJIO3€MHOI'0O ITOXOIXKE€HHS TpalOTh MEBHY pOJb B OpraHi3alil >XMTTEBUX
npoueciB Ha 3emiii. Tak, 1aBHO BiIOMUII BUCOKMI CTYMNiHb BIJIMBY COHSIYHOI
aKTMBHOCTI Ha BCi BUAM OIOJOTIYHOI MiSITBHOCTI XKMBUX OpPTraHI3MiB, Ha
3pOCTaHHS eMigeMiii pi3HUX iHQEKUiHMX 3aXBOPIOBaHb. 13 3MiHOIO
IHTEHCUBHOCTI T€OMArHiTHOTO TIIOJISI NOB’SI3yIOTh PIYHUMA NPUPICT OEPEB,
ypoxXaii 3epHOBHUX KYJbTYp, BUNAIKW 3arOCTPeHHS iH(MaApKTy MioKapaa Ta
MCUXIYHUX 3aXBOPIOBAHb CEPEI HACEJIEHHS, a TaKOX KUIbKICTb IOPOXHIX
KaTacTtpod.

AxicHi Ta KiabKiCHI xapakrepuctuku EMII, 110 iCTOTHO BiApi3HSIIOTHCS
BiJg 3Ha4yeHb, JO SIKUX JIOJMHA Ta iHIII 00’€KTU Oiocdepu MpUCTOCYBATUCS
MPOTATOM €BOJIIOLII, MOXYTb BUKJIMKATA (PYHKIIOHAJIbHI MOPYLICHHS, SKi
iHOAI MepepoCTalTh VY 3aXBOPIOBAHHS. Y 3B’SI3KY 3 1LIMM IIOBHICTIO
CIIpaBeIJIMBA IMOCTAHOBKA MUTAHHS MpPO OITUMI3alil0 €JICKTPOMArHITHUX
YMOB, IIPO CTBOPEHHS TaK 3BAHOTIO €JIEKTPOMArHiTHOIO KOMQOPTY.

Bruius EMII  Ha  HaBKOJMINHE  CepeloBHUILIE IOB’SI3aHUU 13
HAKOITMUYECHHSM 3apsIy Ha MpeaMeTax, 10 HE MAlOTh CIOJY4YEHHS 13 3eMIICIO.
Y upboMy BUOAmKy MOXJIMBUM IIepexi €JeKTPUYHOro MNOTEeHLiaTy
HAKOIIMUYECHMX 3apsiB Ha 3a3€eMJICHI MMpeaAMETH (€JIEMEHTU CUCTEM OMNAJICHHS,
BOJOIIPOBOAY Ta KaHamizawii). Lleit po3psa Moxe BHUKIMKATA y JIOOWHU
MepeasiKk, MUMOBIJIBHUM PyX 1 SIK HACJIAOK LILOTO — TpPaBMYy.

3a TtpuBanoi noctiiHoi aii EMII pamioyacToTHOro ngiamna3oHy Ha
OpraHi3aM JIIOAMHM CIIOCTEPIraloThbCs IOPYILIEHHS CEpACYHO-CYIUHHOI,
IUXaJabHOI Ta HepBOBOI cucTeMU. Cy0’€KTMBHO 1€ MPOSIBISIETHCS B
MOCTIMHUX TOJIOBHUX OO0JisIX, MiABUILIEHIA BTOMJIIOBAHOCTI, CJIAOKOCTI,
MOPYIUEHHI CHY, MiABUILIEHIMA ApaTiBJIMBOCTI, MOTIPIIEHHI MHam’ STITOLIO.
BereratuBHI NOpYyLIEHHS TIPOSIBISIOTLCS Y APUXKAHHI PYK Ta IOBIK, ITOTIHHI,
MIHJIMBOCTI TeMIepaTypu Tija.

Enexrpuuyne none nmo6sausy BJI Takox cropapisie Ha JIOAWHY 1UKIIJIWBI
Jii, a caMme: Oe3mocepenHIo, sIKa MpOSIBISETbCS Il 4ac mnepeOyBaHHS B
eJIeKTpUYHOMY NoJii i3 HampyxeHicTtio 1000 B/M Ta Bulle i MOCUIIOETHCS i3
30UIbLLIEHHSIM HAIMpPYXEHOCTI TIoJs Ta 4acy TIiepeOyBaHHS B HbBOMY;
CJIeKTpUYHI po3psaard (IMOYJIbCHUM CTpyM), IO BMHUKAIOThb Mig d4ac
JOTOPKAHHS JIIOAMHU J10 130JIbOBAHMX BII 3€MJII  KOHCTPYKLIA Ta
BUIOBXEHUX MPOBIAHUKIB ab0 IIiJ 4ac JOTOPKAHHS i30JbOBAHOI Bil 3eMJIi
JIIOAMHU 10 3a3eMJICHMX KOHCTPYKLIM Ta OO’€KTiIB; CTPyM CTiKaHHS, IO
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MPOXOAUTh Ye€pe3 JIIOJAWHY IIiJ 4Yac KOHTAKTy 3 I130JIbOBAHMMHU BII 3€MJIi
o0’extamMu (rabapuTHUMU TIpeAMeTaMM, MallMHaAaMKU Ta MeXaHi3MaMUu,
BUJIOBXXE€HMMM MPOBITHUKAMM).

KpiMm TOro, ejgexrpuuHe II0J€ MOXE CTaTHM IIPUYMHOKIO cIiajgaxy abo
BMOYXy mapy TroproyuMx MaTepialiB Ta CyMillled B pe3yJibTaTi BMHUKHEHHS
CJIEKTPUYHUX PO3PSAIB Mif Yac KOHTAKTy IMPEAMETIB 1 JIOAEH 3 MalllMHAMU
Ta MEXaHI3MaMHU.

Iicepena ionizyrouux eunpomintogats. Jlist 10HI3yI0UOro BUIIPOMIHIOBAaHHS
Ha JIIOAWHY MOXE BigOyBaTUCS B pe3yJIbTaTi 30BHILIHLOrO Ta BHYTPILLIHHOTO
ONpPOMiIHIOBAaHHS. 3OBHIIIHE OMNPOMIHIOBAaHHS  BMKJIMKAIOTh JXepea
PEHTIECHIBCbKOIO, Y-BUIIPOMIHIOBAHHS W MOTOKU MPOTOHIB Ta HEUTPOHIB, IO
3HAXOIIThHCS 1103a OpraHi3MoM. BHYTpIllIHE OMPOMiIHEHHSI BUKJIMKAIOTh o~ Ta
B-4aCTUHKM, $KI HAAXOAATh 13 PamiOaKTUBHUMHU PEYOBUMHAMU B OPraHi3m
JIIOIVHYU Ye€pe3 OpraHu JAUXaHHS i TPaBHUM TPaKT.

HaBeneMo OCHOBHI [IKepeja 10HI3yl0uoro BUIIPOMIHIOBAHHS JIIOAWHU Y
HaBKOJMIIHBOMY CEPEIOBMIII Ta CEpeaHi €KBIBAIEHTHI JO3U ITOPOMi-
HIOBaHHSI, MK3B/pik (y JdyXXKaX BKa3aHi €KBiBaJICHTHi 1031 ONPOMiHIOBAHHS
JUISI HACEJICHHSI Ha PiBHUHHINA MiCLI€BOCTI):

[Tpupoanuii ¢hoH:

KOCMIYHE ONPOMIHIOBaHHS 320 (300)
OMPOMIHIOBAHHS BiJl TPUPOTHUX JIKEPEIT
30BHIIIIHE 350 (320)
BHYTPIIIIHE 2000 (1050)
AHTpONOreHH1 Jxepena:
MEJIUYHE 00CITyTrOBYBaHHS 400-700 (1500)
TEC (B paxaiyci 20 kM) 5,3
AEC (B paaiyci 10 km) 1,35

paioakTHBHI o1aau (TOJIOBHUM YHHOM
HACJIIKU BUNIPOOYBaHb aTOMHOT 30p0Oi B

aTMocdepi) 75-200
TeNeBI30pH, AUCIUIET 4-5*npul=2wm
KepaMika, CKJIO 10
aBlalliifHUI TPAHCTIOPT HA BUCOTI 12 KM 5 MK3B/TO]

*IMMpuwmirtk a: [lo3a onpomiHIOBaHHS 301IBIIYETHCS 13 3MEHIICHHAM BiJCTaHi /
1o exkpana, [Ipu / = 10 cM n03a onpomiHtoBaHHs 3pocTae a0 250—MKk3B/pik.

JIsT TIOAVHM, 110 MELIKA€E Y PO3BUMHYTUX MPOMUCIOBUX pErioHax, piyHa
cyMapHa €KBiBaJIecHTHa J03a OIIPOMiHEHHSI 4Yepe3 BHCOKY 4YacTOTy
PEHTIeHIBCbKUX AiarHOCTUYHUX oOcTexeHb gocsrae 3000—3500 Mk3B/pik
(cepenHst Ha 3emJi go3a onpoMiHeHHs gopiBHIOE 2400 MK3B/piK); TpaHUYHO
JonycTuma ago3a s npodecioHaniB (kareropist A) ckinagae 0,05 3B/pik.
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PO3BUTOK  TEXHIKA  CYNPOBOIXYETbCSI  3POCTAHHSIM  KIJIBKOCTI H
MOTYXXHOCTI  JKepeJl 10HI3yIouoro BUMIIpOMiHIOBaHHS. lle mepemycim
MiAOPUEMCTBA, SKi A00YBalOTh Ta MNEPEPOOISIOTH SASpHE MNAJIMBO, aTOMHI
eixektpoctaHuili (AEC), cxoBuia BIOXOAiB, HAyKOBO-AOCJIOHI I1HCTUTYTH,
BUIIPOOHI ITOJIITOHU TOLIO.

J1031 ONMpOMIHIOBAHHS XUTEIIB, IO IPOXWBAIOTh HABKOJO IiANIPUEMCTB
i3 mepepodKM sgaepHoro najgmsa Ha BigcTaHi 1o 200 kM, koauBaThes Big 0,1
10 65 % Bim mpupogHOro ¢GoHy ONMPOMiHIOBAHHSI.

Jlo31 OmpOMiHIOBAaHHSI, CTBOPIOBAHI AHTPONOIreHHUMHU JXepeaamMu (3a
BUKJIIOUCHHSIM OIIPOMiHIOBAaHb MpPU MEIUWYHMX OOCTEeXEHHSIX), HEeBEJIMKI,
MOPIBHIOIOYM 13 TIPUPOAHUM (POHOM 10HI3YIOUOIO OIPOMiHIOBaHHSA. lle
JOCSTAETLCS  3aCTOCYBAHHSM  3aXOHIB KOJIEKTMBHOIO 3axuUcTy. Y THX
BUIIAAKAX, KOJM HOPMAaTWMBHI BMMOTHM Ta IIpaBWJa palialliiHOI Oe3MeKU He
JTOTPUMYIOTBCSI, PiBHI 10HI3yI04OI1 il Pi3KO 3pOCTAIOTh.

HaiiGinbiny HeOe3rnmeKy CTaHOBJSTH aBapiiiHI peXXMMHU POOOTHM BKa3aHUX
00’€exTiB. Y CBITI npauooTh Outblie 370 eHEepreTUYHUX PeakTopiB, HA SIKMUX
BinOysocsa Bxe Oinbiue 150 aBapiil i3 BUTIKAHHSM paaiOaKTUBHUX PEYOBMH.
Tak, aBapist Ha yeTBepTOMYy eHeprobsoni YopHoomnbcbkoi AEC y nepiui aHi
ImicJIsl aBapil IIpuM3Beja 0 MNIABMILIEHHS PiBHIB padialil Haal MPUPOIHUM
¢donom o 1000-1500 paziB y 30HiI HaBKojo craHuii Tta g0 10-20 pasiB y
pamiyci 200-250 xwm. Ilig yac aBapiil yci TPOAYKTH SIIEPHOIO pO3Maay
BUBLJIBHIOIOTHCSI V BUIJISIAI aepo30JiB (32 BUKIIOYEHHSIM piIKUX Ta3iB Ta
Jioay) 1 MOLIMPIOIOTHCS B aTMOC(depi 3aJIeXKHO BiJ CUJIM Ta HANpPSIMKY BITPY.
Po3mipu xmapu y monepedyHMKy MoOXyTh 3MiHoBatucsa Bim 30 mo 300 M, a
pO3MipH 30H 3a0pyIHEHHS y O€3BITpsIHY MOroay MOXYTb MaTu paaiyc m10 180
KM, IpU TOTY>XHOCTI peakropa 100 MBT. BiuB pamioHyKIiAiB y BomoiMax
3HAYHO CKJIQAHIiIMi, HDK B atmocgepi. Lle oOymMOBI€HO HE TUIBKU
IIBUAKICTIO PO3CIIOBAHHS, a M 1X CXWJIBHICTIO OO KOHLIEHTPYBAaHHS Y BOJHMX
opraHi3max, J0 HakKoIMuyeHHs y rpyHTti. HaBememo posmnopin (%) okpeMux
pamioi30TOIB MiX CKJIaJOBUMU IMPICHOBOAHOI BOJIOMMMU:

[30TOM Bona I'pyHT Biomaca
32p 10 28 62
Co 21 58 21
St 48 27 25
B3Iy 58 13 29
37Cs 6 90 4

HaBeneHi moka3HMKM CBig4yaTh PO Te, IO BOJA, gKa ckiagae 85 % macu
3emii, Mmictuth yuiie 27 % panpioizoromiB, a 6iomaca, sgka ckiamae 0,1 %,
Hakonuuye 1o 28 % pamioi3oToIriB.

Mirpauiss pagioaKTUBHUX PEYOBUH Yy TPYHTI BU3HAYAETHCS B OCHOBHOMY
11 TIAPOJIOTIYHUM PEXMMOM Ta XIMIYHMM CKJIAJOM TPYHTY 1 PamiOHYKJIIiB.
MeHIlly €MHICTh COpOLIil Ma€ IICKOBUM TPyHT, Oiblly — TJIMHUCTUMA TPYHT,
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CYIJIMHKM Ta YOPHO3eMH. BUCOKY MIllHICTh YTpMMAaHHS B IPYHTI MaioTh *°Sr
ta ¥’Cs. OpicHTOBHI 3HAYE€HHS paTiOAKTUBHOIO 3a0pyIHEHHS CYXOi MacH,
KYJIbTYPHUX POCJIMH HACTYIHi, BK/KT:

Kynberypa 2Sr P7Cs
ITimennis 2,849 10,730
MopkBa 0,555 1,877
Kanycra 0,469 2,109
Kaproruis 0,185 1,406
Bypsik 0,666 1,702
Sonyka 0,333 1,998
IIi 3a0bpymHeHHS, OOYMOBJICHI  IJIOOAJbHMMM  HAAXOIXEHHSIMU

pagiOaKTUBHUX PEYOBUH Yy TPYHT, HE TIEPEBUILYIOTh JOITYCTHMI PIBHI.
HebGe3nmeka BUHMKAE TIJIBKM Y BUNAAKAX, KOJIU LI KyJIbTypu POCTYTh Y 30HAX
13 MIABUILICHUM PaJiOaKTUBHUM 3a0pyIHEHHSIM.

Po3BUTOK aTOMHOI €HEPreTUKM CYIIPOBOIXKYETHCSI 3POCTAHHSAM KiJIbKOCTI
pagioaKTUBHUX BiIXOJiB ITIAMPUEMCTB i3 BUIOOYTKY Ta MEePEPOOKHU SIAECPHOIO
najauBa. AKTUBHICTb Binxomis ckiamae (Bk): 1970 p. — 5,55-10%%; 1980 p.—
2,035-10%"; 2000 p. —1,11-10*2. TonoBHY HeOE3MEKYy B €KOJIOTIYHOMY
BiIHOILIEHH] SBJSIOTH BiAXOAW 3aBOAIB 13 TIEPEPOOKM €JIEMEHTIB, 10
BuausoTh Teno (TBEJD).

Hwxxye HaBemeHi HacaigKM il 10HI3yIOYOro OIIPOMIHEHHSI Ha JIOAWHY
3aJI€XKHO BiJl €KBIBAaJICHTHOI JO3U:

. . Jo3a omnpo-

HacJjigku onpomiHeHHsI N
MiHeHHsI, 3B

JleTanbHUI HACITIIOK Yyepe3 KijbKa IHIB 10
Y 90 % BumnankiB neTaabHU HACTIAOK Y HAWOIMXK4Ii 7
TUKHI.
[TepBuHHa mpoMeHeBa xBopoOa, B 10 % Bumankis 3
JIETaJIbHUM HACJIAOK Y HACTYIHI MiCsLi 2
JleTanbHUX HACHIAKIB HEMAE, aje 3HAYHO
3011bIIYETHCIKIIBKICTh PAKOBUX 3aXBOPIOBAHb; OBHA
CTepMJIi3allisl y XXIHOK, Ha 2—3 POKHU Yy YOJIOBIKIB 1

Mani n1o3u ONMpOMIHEHHSI MOXYTh MPU3BECTU 10 PAaKOBUX 3aXBOPIOBAHbD,
SKi SIK TIpaBUJIO, MPOSIBIISIIOTLCS Yyepe3 O0araTo poKiB ITiCasT ONPOMiHIOBAHHS.
ITomikomkxeHHsI, $KI  BUKJIMKAHI BEJIMKMMMU JO3aMM  OIIPOMIHEHHS,
MPOSBIISIIOTHCS Yepe3 KiIbKa rOAUH abo OHIB.

OmHuM i3 JKepea yiabTpadioseToBOro OMNPOMIHIOBAaHHSI € KOCMiyHi
MMPOMEHI, MPOHMKHA 3JaTHICThb SIKMX JO0 IIOBEpXHi 3emii Oarato B YoMy
BM3HAYAETLCS CTAHOM O30HOBOTO IHapy arMocdepu, poO3TAlIOBAHOTO Ha
BucoTi Bim 8—10 KM Ha mostocax Ta Bim 16—18 kM Ha exkBatopi 1o 50—55
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KM BiJ moBepxHi 3emii. B octaHHi gecsaTupiyysl 030HOBUI 11ap Oe3nepepBHO
miggaeTbesl @i3WYHIA Ta XiMiuHiINA [ii. 30KpeMa, 3OilCHIOIOTb MOJbOTU Y
MEXax O30HOBOIO IIIapy HaA3BYKOBI JIITAKM Ta KOCMIYHI arapaTu,
Oe3repepBHO 30UIBIIYIOThCS HAAXOMKEHHSI O O30HOBOIO 1apy OKCHIIB
a3oTy, @peoHiB Ta IHIIMX CIOJAyK. PyiHYBaHHS O0O30HOBOro IIapy
BiIOYBA€THCSI TOJIOBHUM YMHOM ITiJ ni€ro okcuaiB azoty (NO + O; - NO, +
O,) Ta GpeoHiB, IO IMPOKO 3aCTOCOBYIOTHCS B TEXHILIl Ta y MOOYTI.

YueHi BBaxaroTb, 1O BxXe y 1973 p. ¢peoHamm Oyjg0 3pyiiHOBAHO
om3pko 1% o3oHoBoro mapy, o 2000 p. oyme 3pyitHoBaHO 3 %, a mo 2050
p. 6yne 3pyitHoBaHO 0113bKO 10 %. PyiiHyBaHHSI 030HOBOTO IIapy OCOOJUBO
3HayHe Haj ToJdrcaMd 3eMJli Ta B 30HaX IOJbOTY KOCMIYHMX arapariB i
HaA3BYKOBOI aBiallii. MopeiabHi IOCTiIKEeHHS IMOKa3yloTh, 110 60 3aIryckiB
KopabiB «IaTTi» MpOTIroM poKy MOXYThb 3HU3UTU KOHILIEHTpALIil0 O30HY B
miBHiuHIN niBKymi Ha 0,2 %, mo Ha 0,4 % nepeBnuTh piBeHb Y@ (290-320
HM) pagialii Ha moBepxHi 3emJyi. 3arajibHi OLIIHKM [ii TEXHOJOril Ha
O30HOBHUH IIAp CBIiAYATh MOKM 11O MPO OOMEXEHE MOro pymMHYBaHHS, OJHAK
TeHJEHILIil MOAAJbIIOT0 PO3BUTKY LILOTO MPOLECY HE 3aBXAU IepeadadyBaHi
(HampuKJIaa, YTBOPEHHSI 030HOBUX «IipOK» Hal AHTAPKTUOOIO).

Oco0auBO HeOe3MmeuHi i1 O30HOBOTO 1Iapy SAEpHI BUOyxu B
aTMoc@epi, TOMy 110 MPU LLOMY JO0 HbOIO HAaAXOASATh TaKi peyoBUHU, sSIK Cl,
NO, NO,. fnepHa BifiHa MoOXe BHUCHaXUTM O30HOBuUI wmiap Ha 20 % i
Oinpmie. CkopouyeHHsI KOHIeHTpauii O; B 0O30HOBOMY llapi MpU3BEAE 10
MAaCOBMX pPAaKOBMX 3aXBOPIOBAaHb 1IKIpU y JIIOAEW, YHNOBUIbHEHHS
doTocrHTE3y Ta OO0 3arubesti NesIKMX BUJIIB POCIWH.

LA 2R R B 4

2.3.2. IIpuyuHu PO3BUTKY TE€XHOT€HHO-€EKOJIOTIYHOI KPU3H
B YKpaiHi

OCHOBHMMM aHTPOIIOT€HHUMM KE€peJaMMu PO3POCTAHHS €KOJOTiYHOI
KpU3M B YKpaiHI € Mepll 3a BCE BEJWKI IMPOMMUCIOBI KOMIUIEKCHU — BEJIUKI
CIIOKMBA4yl CUPOBMHM, €HEpril, BOAW, IIOBITPS, 3€MEJIbLHOTIO MPOCTOpPY,
TPAHCIOPTY YU BOJHOYAC CTPAXITJIMBI OTPYHOBAul HOBKIISA IPAKTUYHO BCiMa
BUJaMM 3a0pydHeHb (MEXaHIYHMX, XiMiYHUX, @Qi3UYHUX, Oi0XiMiUu-HUX).
CKOHILIEHTPOBaHI BOHM HAaBKOJO POJOBUIL KOPUCHMUX KOIAJIWH, BEIUKUX
MictT 1 BogHux 00'exTiB: JloHeuumHa, IleHTpanbHe IIpumHIinpoB's,
KpuBopixckst, Ilpuxkapnarrsa, Kepuy, Mapiymnonb, OUIbLIICTE 00JACHUX
neHTpiB. Cepen LMX O0'€KTIB HAMOUIbIIMMU 3a0pyaHIOBaYaMU OOBKIULISL €
METaJIypriiiHi, XiMiuyHi, HadTomepepoOHi ¥ MalIMHOOYAIBHI 3aBOJAM, Kap'epu
Ta 30arayyBayibHi (paOpUKM, NeSIKi BIMCHKOBI MiANIPUEMCTBA.

Haii6iipiimM cepen NMPOMMUCIOBUMX MIANPUEMCTB B YKpaiHI € Malllu-
HOOYIiBHMM KOMIUIEKC, TOMY 1O B JepXaBi IS LIbOTO CKJIAJIWUCS TOCHUTH
COPUSTINBI MEPeayMOBU: MOTYTHSI MeTalypriiiHa 0as3a, rycta TpaHCIIOpPTHa
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MEpexXa, BEJIMKI OOCITM BUKOPUCTAHHS MaIUWH 1 MOpUJIaaiB, BUCOKOKBAa-
JicpikoBaHi Kaapu. Ha ykpalHChbKMX MalIMHOOYAIBHUX 3aBOJaX BUPOOJISIIOTh
pI3HOMAaHITHY TIPOAYKIIIIO BiJ TIIOOYyTOBOI TEXHIKM OO HaWCKIAAHIIINX
cyyacHMX MaluuH — obnagHaHHg misi AEC, KocMiuHy TexHiKy, TypOiHH,
JiTakh, 10 HE MarTbh aHaJoriB y cBiTl. HaliBuina xKoHuUeHTpalis
MallMHOOYAIBHOI MPOMMCIOBOCTI XapakTepHa i JIHIporneTpoBCchKa,
XapkoBa, Kpusoro Pory, Kpamaropcbka, MapiynoJs, JloHenbKa.

MamunHoOyIiBHa TIPOMMCIIOBICTh MAa€ CKJIAOHY CTPYKTypy M 0Gararto
TUMIB MAalIMHOOYIYBAaHHS: BaXXKOTO, €JIEKTPOTEXHIYHOrO, TPaHCIIOPTHOTO,
NpWIAgO-i BepcTaTOOydyBaHHS, padioeIeKTpOHHOIro Ta iH. KoxeH 3 Turis
MalIMHOOYAYBaHHSI MAa€ CBOI €KOJIOTIYHI OCOOJIMBOCTI — CKJajd 1 KUIbKICTh
BiAXOdiB, TOKCHUYHICTb 3a0pydHEHb, PEXMM IX BUKMIIB y TIOBITpSA Ta 3i
CTIYHMMM BOJAMMU.

AK 1 iHII BUAM TPOMMUCIOBOCTI, MAIIMHOOYAIBHA Tajly3b TSIKIE IO
palioHIB PO3BUTKY METAJypril, CKOHLIEHTPpOBAaHA B MICTaX 1 AyXe LIKOAUTDb 1X
€KOJIOTIYHOMY CTaHy BEJIMKMMHU OOCSITaMM BigXoO[iB, 3a0pydHEHb IOBITPS i
Bogu. Tak, B JIHImpomeTpoOBCHLKY JMIle OAHE BUPOOHMYE 00'€THAHHS
«JIHinmpoBaxMalll» LOPiYHO ckumae B JHinpo 2365,2 Tuc. M® 3a0pyIHEHUX
CTIYHMX BOJ, 3aBOJ MPOKATHUX BAJIKiB — 250 tric. M. Y 3amopixki BUKAIU
JHIMPOBCHLKOTO €JIEKTPOAHOTO 3aBoay B aTMocdepy cTaHOBIATH 35 %
3araibHOMiCbKMX, mpuuomy 80 % 3 HUX € KaHIEPOreHHUMH pPEeUYOBMHAMU
repiroro kjacy HeOe3meyHocTi. Jlo peui, moHam 50 % ycix BUKUIIB Yy
atmocgepy nworo micta gae IO «3anmopixcranb» (mmoHas 150 Tuc. TOHH
LWIKiIJIWBUX PEUOBUH ILIOPOKY). EJNEKTpOoTexHIYHMX 3aBOMiB B YKpaiHi mie
MOHAJA COTHIO. AJle He3BaXalouu Ha Te, 110 OUIbLIICTh 3 HUX (a TaKOX
NpUIag0O0yIiBHUX 1 pamioeJeKTPOHHMX) 30ydOBAaHO B OCTaHHI AECATUPIYYS,
Ha 0araTbOX 3 HUX ra3o- W BOJOOYMCHI criopyau abo HecnpaBHi, a00 IilOTh
Hee(PEeKTUBHO (OOECHKUIA «Arpoarperar», MUKOJIaiBCbkUit «HiKOHI», YepHIBELIbKIIA
MeTaIo00pOoOHMI, AHiTTponeTpoBCchbKUii «ITiBneHHMIT MallIMHOOYNiBHUIA» Ta iH.).

OmHMM 3 TOJIOBHMX 3a0pyJHIOBaYiB JOBKIJIISI € TakKoX XiMiyHa
MIPOMUCJIIOBICTb, O0'€KTU SIKOI BUKMJAIOTH Yy TIOBITPS CipYMCTUI aHTiapu,
OKCHUAW HITPOTE€HY, BYIJIeBOIHI Tolno. HaiGiblnol IKOAM BOHMU 3aBAAIOTh Y
I[Mpukapnarri (HoBo-Po3monbcbkmii  cipuaHuii  KomOiHat, Kanycekuii
KaJliiHuii KoHuUepH), Ha JlonOaci, B IlpucuBammmi (KpacHomepeKomnchk),
Opeci, Binnuni, Cymax, PiBHOMy (mipmpuemcTBa 00'€MHAaHHS <«A30T»), SKi
3a0pyIHIOIOTh JOBKULISA (POCTeHOM, BIHIJIXJIOPUAOM, XJIOPUCTUM BOJIHEM,
(beHONIOM, aMiaKOM — JyXXe HeOe3NMeYHMMU TOKCUKAHTaMU. [lyxe LIKO-ASITh
JOBKIJUIIO TaKOX XiMIUHI ITAIPUEMCTBA, SIKI BUPOOJSIOTH OTPYTO-XiMiKaTHU
(micra  IlepBoMaiichK, Kamy, Mapiynonb,  AHINIpoa3ep>KMHCHK),
CUHTETUYHI  TPOLAYKTU (migpnpuemctBa  o0'egHaHb  «XiMBOJIOKHO»,
«XJIOpBiHUI», «/IHimpolnHa», «YKpHadToXiMm» Ta iH.). CyMHUM (HaKTOM €
Te, 110 Maiike BCl MIANPUEMCTBA XIMIYHOI MPOMMCIOBOCTI MAalOTh 3acTapijie
oOJlagHaHHS, TOPYLIYIOTb MEXI CaHiTapHO-3aXWUCHUX 30H, HE MaloTh
OYMCHHX CIIOpya ad00 MalTh AyXe Hee(EKTHUBHI.
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OxpeMo cJlig akIeHTyBaTM yBary Ha €KOJIOTIUHiii pojii TpaHCHOPTY i
OCOOJIMBOCTSIX TPAHCIIOPTHUX 3a0pydHEHb B YKpaiHi. Mepexa TpaHC-
MOPTHMX UUISIXIB B YKpaiHi JOCUTb TYyCTa, KUIBKICTb 1 aKTMBHICTb
aBTOTPAHCHOPTY B MiCTax BMCOKA, 1 IIKOIM JOBKULIIO BiH 3aBOA€E OyXe
3HayHOl. OCHOBHMMHM TIpMYMHAMU € 3aCTapili KOHCTPYKIil JIBUTYHIB,
XapakTep manuBa (HA@TOONPOAYKTH, a HE ra3 YW iHIII MEHII TOKCUYHI
PEYOBMHM) i MOraHa opraHizalis pyxy, 0COOJIMBO B MiCTax, Ha MEPEX-PECTIX
BYJIMLIb, Mepexomax. Y BiINpallbOBaHUX rasax, IO BUKMWIAIOTHCS HAIIUMU
aBTOMOOUISIMM, BUSBIEHO 10 280 pi3HMX ILIKIAJMBUX PEYOBUH, CEPEl SIKUX
0Cc00IMBY HeOe3IeKy CTaHOBISATh OeH3-a-MipeHU (KaHlie-pOoreHHa pedyoBUHA,
B MiJIbAOH pa3iB OTpyMHillla 3a YyagHUI ra3), okcuau HiTporeHy, IliomMoOyM,
PTYTh, ajbAETiau, OKCUAM KapOOHY I CyJIbdypy, caxa, BYIJICBOAHI.

ABTOTpaHCHOPT HAa MEPEBE3CHHS OOHOINO0 MW TOrO CaMOr0 BaHTAXYy
rmoTpedbye B 6,5 pasa Oinbllle IMajaMBa, HIXK 3aJi3HUYHMI, i B 5 pa3 Oinblie,
HIX BOOHUI. A B YKpaiHI HaJiYyeThCd NMoHan 1,5 MJIH BaHTaXXHMX 1 moHan 4
MJIH JIETKOBMX aBTOMOOWIIB, 1 KOXXE€H 3 HUX ILIOPOKY cnaitoe Big 12 mo 30 T
BUCOKOOKTAaHOBOTO POCIChKOro OeH3MHy, 30aradyeHoro cBuHIEM (1o 0,36
r/J1, y Toil yac sk B OeH3mHax BenukoOpwuranii 0,15 r/a, a CIHA - 0,013
r/in!). Tpeba 3ayBaxkMTH, 10 TOKCUYHICTh BiAIpallbOBaHUX Ta3iB IU3EJbHUX
JBUTYHIB HabaraTo BHMILA Big KapOIOpPaTOPHUX, OCKIIBKM Ii ra3u MIiCTITh
0arato OKCHUIiB KapOOHY, OIOKCHMAIB HITpOreHy I Cyiab(dypy, a TakKoxX caxi
(mo 16-18 xr 3 kKOXHOi TOHHM au3nanuBa). Y 1992-1993 pp. Bukugu
3a0pyIHIOIOYNX PEYOBUH aBTOTPAHCIOPTOM CKJIagaJd O0JM3bKO 5,5 MJIH TOHH
Ha pik (39 % Big Bchoro oodcsary BUKMUAIB B YKpaiHi). et mokasHUK Takuii
3HauUHMi TOMy, 110 moHan 20 % TpaHCIOPTHUX 3acO0iB €KCIUTYaTyIOThCS 3
TEPEeBUILICHHAM YCTAHOBJIEHMX HOPMATWUBIB BMICTY IIKIIJIMBUX PEYOBUH Y
BiAMmpauboBaHMUX Tra3zax (cTapi, 3HOLIEHI ABUIYHM, HESAKICHE MNajJuBO). Bin
TPAaHCOOPTHUX 3a0pyAHEHb razaMu ¥ ILIYMOM TEPIUIATH yCi MicTa YKpaiHWH,
0co0MBO BeJiMKi. YacTka 3a0pyIHEHb NOBITPS BiJl aBTOTPAHCIIOPTY Y IESIKUX
BEJIMKMX MicTax YKpaiHu ctaHoBUTH Bif 40 no 80 % 3arajbHUX 3a0pyaHEHbB.

IIpoGaeMoro 3aji3HUYHOTO TPAHCIIOPTY € 3a0pyaHEHHS IOJIOTHA
3aJli3HULb 3aBIUMPIIKKA B KiJibKa METPiB MO oduaBa OOKM Bif Kouii i caMmoi
KOJIIl HEYMCTOTAMM 3 BAarOHHUX TYAJIETIB. Y BCIX LMBLII30BHUX KpalHax
TyaJleTU ITaCaXXMPChKMX BaroHiB o00JagHaHI cCIeliaJJbLHUMM €MHOCTSIMHU, 1
HEUMCTOTM HE BUKUAAKOTLCSA HA30BHI. EKOJOriyHI i MeauuyHiI OOCTEXEHHS
BUSIBUIM, 1110 OCTaHHIM 4YacoM, OCOOJMBO B TEIUIl IIE€piogu POKY,
BUIIEHA3BaHE 3a0pyAHEHHS KOJiM HEYMCTOTAMM Ta MPOAYKTAMHU 1X PO3KIIALy
CTalu TIPUYMHOKIO 3aXBOPIOBAHb 3HAYHOI KIJBKOCTI MacaxXwupiB Ta
MpaliBHUKIB 3aJi3HULb PI3HUMM XBOpOOaMHU IIUTYHKa Ta JIETCHIB.

JlocuTh BiIYYTHOI €KOJIOrYHOI IUKOAW 3aBaa€e JHinpy 3 #oro
BogocxoBuiiamMu, yHato, JdHicTpy, a Takoxx YopHoMy Ii A30BCbKOMY MOpPSIM
BOJNHMIM TPaHCIIOPT, TMEpII 3a BCE — B HEIOTPUMAHHS IIPaBUII
TepeBe3eHHS M nepeKkadyyBaHHS HAa(TONPOAYKTIB, aBapiii, OUYMILECHHS TaHKIB,
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3MHBIB, 4Yepe3 ILIYMO-BiOpaliliHi BIUIMBU, CTBOPEHHS XBWJIb, 11O PYUHYIOTH
Oeperu BOAOCXOBHIL TOLIO.

CUIbCBKOTroCIogapcbke BUMPOOHMLTBO B YKpaiHi CbOrOAHI 3HAYHO
HEraTWBHIilllE, HIX KUIbKA JECATWIITH TOMY, BIUIMBAE Ha NPUPOIHE
CepeloBHIlE, 4Yepe3 HepalioHaJbHY OpPraHi3allilo MeJiopaTMBHUX pPOOIT Ta
HEOOTPpYHTOBAHE, TEXHOJIOTIYHO HE€ BUTPUMAHE BUKOPUCTAHHS MiHIOOPUB i
OTPYTOXiMiKaTiB, a TakKoX Headajae 1x 30epiraHHsS, TpPaHCIIOPTYBaHHS.
[IpuponHe cepemoBulle 3a0pYyIHIOETHCS CIIOJIYKaMU HiTporeHy, ¢docdopy,
KaJlilo, pamioaKTUBHUMHU €JIeMeHTaMU (OCTaHHI € AoMillKaMUu B (POCcPOpHUX
MiHIOOpMBAaX), BaXKMMM MeTajaMu (Migdglo, LIMHKOM, CBMHIIEM, 3Ha4HIi
nepeBuieHHa [J1IK gaxkux BusgsieHi B 1992-93 pp. v 5 % cCiabCbKO-
rocnoJapchbkKoi MpOAyKlil), 3aiumkamu repoiuuaiB. 3 170 mectunuais, 110
3aCTOCOBYIOTbCS B YKpaiHi, 49 ocobysmBo Hebe3mneuHi. OcTaHHIM YyacoM MaJjo
MICII€ TaKOX BHUKOPMCTAaHHS TOKCHUYHMX MNECTULIMIIB, 110 3aBO3STHCI B
Ykpainy 3aximTHUMu ¢dipmMaMu i 3a00pOoHEHi Ha 3axodi JJII BUKOPHUCTAHHS.
OOcgarn TmecTUUMIIB 1 MIHHOOpUB, $KIi HAAXOOATh Ha TOJS YKpaiHU
craHoBJaTh Ounbiie 90000 T. i 4,5 MJIH TOHH BigmoBimHo. Ilaoma 3emelb,
3a0pyAHEHUX CTIMKMMHW XJOPOPraHIYHMMHW IIpernapaTtamMu, CTaHOBUTH
OJM3bKO 8 MJIH €KTapiB, Ha KUJIbBKOX COTHSIX THUCSYaX TeKTapiB 1X BMICT
3HauyHO nepesuinye I'J1K.

OcTaHHIM 4YacoM B YKpaiHi aKTHUBi3yBaJUChb €K30IN€HHi TIeOJIOTiuHi
MpouLecu — 3CYBU, CeJli, 3MMBU, €pO3id TOBEpPXHi, KapCTOYTBOPEHHS,
SpOYTBOPE€HHS, 3aCOJICHHSI TPYHTIB, Cy(@o03isl, CIPOBOKOBAaHI aHTPOIIO-
T€HHOIO OisIIbHICTIO (OYIiBHMLITBOM Pi3HUX OO'€KTIB, LUISIXiB, JOOYBAaHHSIM
KOPUCHMX KOMNAJIWH, IiATOIUIEHHSIM TepuTopiii). Ha okxpemux miastHKax
CIOCTEPITa€EThCS aKTUBi3allisd LMX MPOLECiB OuIblle, HIX Yy 2-3 pa3u (BUCOKI
Oeperu BojmocxoBulll Ha JHinpi, y30epexcks YopHoro mopss B OpnechbkKiit
obmacrti, miBaeHHUiI Oeper Kpumy). Ha 60 % teputopii Ykpainm HaOynn
PO3BUTKY MPOLIECU KApCTOYTBOPEHHSI, B TOMY YMCJII Mailke B IIOJOBHHI
BUITAAKIB TIPOSIBUBCS BIIKPUTUM KapcT (IpOBajUisd, BOPOHKH), OCOOJMUBO B
Kpumy, Ha ITlomgiti, B MukoJjaiBCeKiii o0iacTi, Je OJM3bKO OO ITOBEPXHI
3ansraoTh BanmHAKU. Ha 50 % ocBoeHUMX IUIONI CXWJIIB PO3BUBAIOTHCSI 3CYyBU
(Kpum, 3akapnarta, Ilpukapmarts, OpemimHa, XapkiBLIMHa Ta iH.).
CneujanictraMyd B 30HaX aKTMBHOI aHTPOIIOT€HHOI MISJILHOCTI 3a()iKCOBaHO
BXe 13,8 THc. 3CyBHUX AiISIHOK i 2,5 TUC. KapCTOBO-CYy(O3iliHMX 00'eKTIiB. Y
Kpumy, Kapmarax, 3axkapmarri # Ilpukapmarti Ha 70 % ripchKux
BOJ0300pIiB i CXWJIiIB PO3BUHYJIMChH CEJIeBi Ipolecu. B palioHax MolIMpeHHs
JecoBux mopin (65 % moui YKpaiHM) Ma€ Miclle TMPOCigaHHS ITOBEpPXHi
yepe3 MiATOIJIEHHS JIECOBUX TpYHTIB (Ha 42 % 1uiolni po3BUTKY Jiecy), 18 %
TepUTOPii YKpaiHU BpaxXeHO SIPYXKHOI epo3ielo (XMeabHUIIbKa, BiHHMIIbKA,
YepuiBeupka, Opecbka, KwuiBcbka, Yepkacvka, KipoBorpaiacbka o00JacTi,
Kpum).

Y Ilonicci MaroTh Miclie MpoLECH ITIATOIJIEHHS, HA MiBAHI YKpaiHu 11-
25 % mutony yrigb TEPIUISTH BiJ 3aCOJICHHS, CIIPMYMHEHOTO HENpaBUJIbHUM
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3POIUCHHSM. AHTPONOIreHHa [JiSUIbHICTb y3HOBX YOpHOMOpPCBKOro ¥
ABOBCBKOro  y30epexCKiB  IMOBCIOJHO  CYNPOBOJXKYETHCS  aKTUBI3ALIEIO
MOPCBHKOI abpas3ii 0eperiB.

AcKpaBUMHU 1TIOCTpALiIIMUA XapaKTEPUCTUKU CYYACHOTO €KOJOTIYHOIO
CTaHy YKpalHM MOXYTb OyTM 1€ KiibKa (PakTiB, y35ITUX 3 JOKYMEHTIB
Minnpupoau ta MiHicTepcTBa OXOPOHM 310pOB'sT YKpaiHu.

Tak, paiion Jlonbacy B Mexax TpuKyTHUKa JloHenbK-JIyraHChK-
PybOixkHe, ne CKOHLEHTpOBaHI HaMOpyAHIIII 3 €KOJOriYHOI TOYKM 30py
MIPOMUCJIOBI BUPOOHMIITBA, IIAXTH, OO'E€KTM EHEPreTUKU, BiliCHKOBIi
MiANIPUEMCTBA, IOCIT CTaHy, KOJM Modajacsl Aerpagalis BCiX €KOCUCTEM
MicueBux JaHgmadriB. Y JlucmyaHcbKo-PybexxaHChbKOMY ITPOMMCIIOBOMY
paiioHi, HaNpUKJIaA, OyxXe Iepe3adpyqHeHl He JIMIIEe ITOBEpXHEBi, a W
mig3eMHi Bomou Ha Iwiowri Outbme 120 kw2 1417 TepUKOHIB MOCTIiHO
OTPYIOIOTh aTMOCdepy LIKIIJIMBUMU TrazaMy, 3aliMarodd OO TOrO X THUCSYi
rekTapiB poarpouux 3emenb. Y piuky Camapy 3 maxt 3axigHoro JloHo6acy
LIOPIYHO CKUIAEThCH On3bKo 20 MJIH M’ BUCOKOMIHEPAIi30BAHUX IIAXTHUX
Box i e Oyumsbko 60 MiaH M® Takux ke Box 3 LlenTtpanbHoro JdoHOacy.
MiHepanizauiss Boau B piukax IHrya, Camapa, [Hrynzeup mnepesullye
npuponHuil ¢oH y 10 i Oinmplre pazis. Jluwe B p. [Hrymeup 3 perioHy
Kpusbacy wmopiuHo ckumaerbed 6au3bko 100 muH. M? OpymHux crokis. Lli
piuKy 3a0pYyIHIOIOTHCSI BaXXKMMHU METaJlaMU M pagioOaKTUBHUMM PEYOBUHAMU
(ocTaHHI HagXoAsATh 3 paloHY pOAOBMIL YypaHOBUX pyn nig 2KoBTumu
Bonamu). Opniero 3 HalOpynHimumx B YKpaiHi BBaxaeTbcs p. CiBepChbKuii
Honeupb. Y piuku CiBepcbkuil oHeup i [HicTep ILIOPIYHO CKMAAETHCS
omusbko 200 MuH MP mepesadpyaHeHUX crokiB. Kpim Toro, JIHicTtep
ONMMWHMBCS Ha TpaHi BUCHAXEHHS Ye€pe3 HEINOCWJIbHI IUISI HBOIO OOCSITU
BOJ03a00py A1 mnoTped TPOMUCIOBOCTI 1 Mediopallii — CTiK #oro
3MEHIIMBCA 3 6 10 3 MJIH M® Ha pIK.

3a ocTaHHiI pokKM B aTMoc(pepy YKpaiHM BUKMHYTO noHan 100 MJIH TOHH
IIKIJJIMBUX pPeYOBMH. Yepe3 pi3ke TIOTIpIIEHHS €KOJIOTIYHOTO CTaHy
akBatopii y YopHomy wmopi 3a ocrtaHHi 100 pokiB cTago HOeab(iHiB
3MeHIumwIocsd 3 1 MiH. 1o 80-90 Tuc.

Hedinut Boau B YKpaiHi CbOTOIHI CTAHOBUTH OJIM3BKO 4 MIIpH M°.

IIpakTMyHO BCi TIOBEpXHEBi, TPYHTOBI ¥ YacCTKOBO MiA3€MHi BOIU
3a0pyAHEHI  OPOMUCIOBUMHU, MNOOYTOBMMM,  CiJIbCbKOIOCHOJAPCHhKUMU
CTOKAaMM ¥ HE€ BIAMNOBIOAIOTH 3a SKICTIO HAaBITb MPUNHATAM Ha CbOTOIHI
3aHMKEHMM caHITapHUM HopMam. lIlopoky y BogoiimMu YKpalHU IOTparuisie
OJU3bKO 5 MJIH TOHH coseit, 190 mMiuH M° rHilHUX cTOKiB; y JHinpo mpu
HbOMY cKumaetbed 6am3bko 1300 mutH M° GpynHux crokiB. T'octpuit mediuut
SIKICHUX MMUTHUX BOJ, BiIUyBa€ThCS BXe He aulie B mictax Kpumy, loHbacy,
B Opeci, JIbBoBi, XapkoBi, a B Kwueni, Kutomupi, BiHHMLI, XepcCoHi,
Hixononi, 3amopixcki, Hporoowdi, bimii LlepkBi Ta iH. AKICTh NUTHUX
MiA3€MHUX BOJ TEX IOCTIAHO 3HWXYEThcA. HaibpymHilmmMuy piykamu B
Ykpaini BBaxawTbcsa JIubinp, mo nporikae d4epe3d KwuiB, i IloaTsBa
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(JIeBiBCBKA 0011.). ¥ p. JIubigb, B OaceiiHi sIKOi po3MmilleHO OJmu3bko 300
nignpuemctB (3 HUX 100 ckuaamTh 30BCiM HEOUYMILIEHI CTOKM), COJiell y BOJi
Oinbuie, HixX y dHinpi, B 3 pa3u, HitpaTiB — y 900 paziB Buiue I'/IK, migi —
B 50, uMHKY — B 4, a cCBUHLIO (ITOOJM3Y TMpJia) MICTUTBCI 3, 5 KT Ha TOHHY
Boau (1992 p.). ¥ p. IloaTsi y Boai 30BCiM BiICYTHii pO3YMHEHUI KUCEHD,
OdHAK € CipKOBOAEHb. BMiCT OCHOBHMX 3a0pyIHIOIOYMX PEYOBUH CTAHOBUTH
BiAMOBIAHO: JIETKOOKMCHUX OpraHidyHuMX pedoBuH — 3—22 [I'JIK, aszoty
aMOHillHoro — 22—35, a3ory HiTpuTHOro — 3—7, Ha(TOIPOAYKTIiB —
6—13, cnonyk Kynpymy — 9, llmuky — 4, Manrany — 9 I'’IK. Y nedxi
POKHM KOHILIEHTpAllil LIMX PEYOBUH OYJIM 1€ BUILUMMU.

Jly>xe 3arpo3iMBOI0 [JISI 3J0POB'S JIIOAEH 1 JOBKIJLIS CepeloBUIla
YKpaiHy 3a1MIIAa€EThCd AiSUIbHICTh BiiICBKOBO-TIPOMUCIOBOrO KOMILUIEKCY. B
YKpaiHi IJIbHICTE PO3MIILEHHS BiliICHLKOBUX 4YacTUH, O0'€KTIB, OOOPOHHUX
MiAIPUEMCTB, YCTAHOB, BIMCHKOBMX HaBYaJbHUX 3aKJaaiB, MOJITOHIB,
CKJIaJiB JOCUTH BUCOKA. EKOJOriYHMI CTaH y BilichbKaxX Ta Ha MIANPUEMCTBAX
BIIK He TinbkMm He  BIANOBiZAa€E BUMOramM  IIPUPOJOOXOPOHHOTO
3aKOHOJABCTBA YKpaiHMW, a i Ma€ TEHACHIIIO 10 MOAAJIbIIOr0 MOTipILICHHSI.

['onoBHMMM TIpoGIEMaMM Ta HENOJAIKAMU 3aJIMINAIOTHCS:

e BiACYyTHICTb abo0 ¢opMajbHE BEIEHHSI NEPBUHHOIO OOJIKY IXepea
3a0pyIHEHHS;

 3a0pyIHEHHSI TEPUTOPii HAPTONPOAYKTAMU;

e HE3aJOBUIBHMI CTaH BOAOOYMCHMX CIIOpYJ Ta MNUJIOra300uYMCHOIO
YCTaTKyBaHHS;

 3a0pyaIHEeHHSs JOBKULISA Ha 00'ekTax YopHOMOpPCHKOro hJIoTYy.

OCHOBHMMM XepejaMMu 3a0pyOIHEHHS MPUPOJHOrO CEpeIoBMINA B
MYHKTaX AWCJIOKAllil BIMCHKOBMX YacTUH 30poiiHux Cuy YKpaiHu €:

e KOMYyHaJlbHi OO0'€KTM BIiCBKOBUX MICTEUYOK Ta MiANPUEMCTB 0€3
OUYKMCHUX CIIOPYI;

* KOTE€JIbHI Ha TBEPAOMY IIaJIUBI;

» 0a3M 1 CKJIaay MaJuBHO-MACTUJILHUX MaTepialliB;

* PEMOHTHI MiANPMEMCTBA, aBTOINApKM, 0a3u (CkKjaaau) 30epiraHHs
BIICBKOBO1 T€XHIKM Ta 030pO€EHHSI.

I3 193 BomoouncHux crnopyn 102 mnoTpeOyloTh peMOHTy. bes
HOPMATHMBHOIO OYMILEHHS Ta 3He3apaXeHHS cKumaerbed nmoHan 10 muH M3
rocnoJapChbKO-MOOYTOBMX Ta MPOMMUCIOBUX CTOKIB.

Haviripimmii cTaH OYMCHUX CIIOPY BiIMiY€HO B TaKMX rapHi30Hax

 IIpukapnarcbkuii BiicbkOoBUIA OKpyr — fABopiB, Crapuui, BanHspka
O3epHe;

* Opecbkuii BilicbKoBUI OKpyr — Apuu3s, banta, KotoBcbk, bomarpan,
PayxiBka, ®@eopnocist, Kepu;

 BiiicbkoBO-nOBITpsIHI cuiim — 3anopixcks, Konoron, Y3uH, Bennka
Kpyua, YMmaHb;

e Cuim nOpoTUMHOBITpsIHOI 000poHM —  XepcoH, MapiymnoJb,
CsiT10BOACHK, MUKO1A1B;
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 BiiicbkkoBo-MopchbKi cuaun i HopHoMopchkuit pitor — CeBac-ToONnoJb,
[nkepman, banaknasa, Caku:

Bukuan 1IKigJMBUX peYOBUH Yy MOBITpS Hampukiam, y 1995 p. ckinanm
noHan 135 tuc. ToHH. 3a faHuMu MiHOOOpPOHM YKpaiHU MUIOra300uYMCHUM
yCTaTKyBaHHSIM ocHaiieHo juine 10 % KorelleHb, IO E€KCIUIyaTYIOThCS Y
BiliCbKaX.

31MBHOIO KaHaji3aiieo oonagHaHo juire 20 % mapKiB TeXHIKU, TiUTBKHA
MOJIOBMHA ITYHKTIiB MWUTTS TEXHIKM MAa€ CHUCTEMM OYMCTKM Ta 3BOPOTHOTO
BUKOPUCTAHHS BOJIM.

80 % cximamiB i 0a3 MaJMBHO-MACTUJIBHUX MaTepiajiB 30ymoBaHi y
1950—1960 pp. i He BiAMOBIZAIOTbh CYyYaCHUM €KOJIOTiYHUM BUMoraM. Paktu
BUTOKY Ha(@TONPOAYKTIB BMSBJICHI B TapHi30oHaX Y3WMH, YMaHb, bina
Llepkna, 3anopixcks, Kisepii, Mapiynois, Jlyusk, KpuBuii Pir, Mupropon,
ITonraBa. Hebe3neyHumMu 3a0pyaHOBayaMM JOBKLIS € TaKOX OO'€KTH, 1O
TeHepYyIoTh TMOTYXXHi (pi3MUHi MoJysT — eJIEKTPOMAarHiTHi, pagialiiiHi, 1IIyMOBI,
YABTPa3BYKOBI ¥ iH(ppa3ByKOBi, TEIUIOBI, BiOpaliiHi (BeIMKi pamgioCTaHIIil,
teruioueHTpaii, PJIC, tpancopmaropni miacranuii, JIEII, perpaHciasauiiiHi
CTaHLil, crnewiajabHi ¢i3MyHI JabopaTopili Ta YCTAaHOBKM, KiOEpHETUYHI
neHtpu, AEC to1o).

Cy4yacHMI1 HaIPY>K€HUI €KOJIOTIYHUI CTaH OUIBIIOCTI PEeTiOHIB YKpaiHu
(OentpanbHe Ilomiccsi, Ilepenkapmarts, ITpuyopHomop'ss, Kpum, A30BcbKe
Mmope. LlentpanbHe IlpugHinpoB's i1 JloHeyuyMHa) € HaCIiAKOM XMOHOI
€KOJIOTIYHOI MOJIITUKM HaIUMX YPSOOBLIB MPOTATOM OCTAHHIX HECATKIB
POKiB: PO3BUTOK TEPUTOPIAJIbBHO-IPOMUCIOBUX KOMILUIEKCIB, €HEPreTUKHU,
CUIbCBKOIO TOCIOJApCTBa 0€3 BpaxyBaHHS cHeuu@iKi MOPUPOIHUX YMOB
Kparo, 3alUTiB YKPalHCHKOro Hapoay, €KOJOTIYHUX 3aKOHIB.

PoO3BUTKOBI €KOJIOTIYHOI KPpU3U CHPUSIOTH TaKOX NPUPOAHI €KOJIOTIYHI
katactpou. B mexax tepurtopil YKpaiHu ¢izuko-reorpadidyHi Ta reojaoro-
TEeKTOHIYHI YMOBU MOXYTb CIIPUSTH TE€PIOAUYHOMY BHUHMKHEHHIO TaKMX
NpUpOAHUX KatacTpod, siK 3emiuerpycu (Kpum, Kapnatu — cunow go 7 —
8 0OaiiB, pelTa TEePUTOPil — MEHIIE, HaWMEHIUe — IIiBHIYHO-CXigHi
palioHM); MOBeHi (MMPaKTUYHO Ha BCiX piykax, ajge B Iepuly 4yepry — B
ripCbKMX pailoHax); 3cyBu (y30epexks BogocxoBull JIHinmpa, YopHoro i
A30BCBKOTO MOpPIB); NWIOBI Oypi (JIICOCTEMOBI i CTEIOBI paliOHM); ITOXKEXi
(TmoJtices ¥ JicocTen), BUIaJaHHS rpaay a00 BEJIMKi CHIromaau, 3JWUBM; CEJi
BJIITKY Ta CHIIOBi JIJABUHU B3UMKY (TipCbhKi pailOHM); yparaHHi BiTpU; 3aCyXM.
3ajiexkHO Big HOpUPOAHMX (PAKTOpPIB, $Ki CHOPUYMHSIOTH KaTa-cTpodu,
OCTaHHI TOAUISIOTH Ha  TEOJIOTIYHI, TIAPOJIOTIYHI, METEOPOJIOriUHi,
arpoMeTeOPOJIOTIYHI.

Po3BUTOK mNpUpOIHMX KATACTPO(d AaKTUBI3ZYETHCS JIIOJCHKOK Iisib-
HicTio. Tak, came 4epe3 BUpPYOKy JiciB y Kaprmartax 3HauHO MOYacCTillaIn
KaTacTpo(iuyHi MOBEHI, CEJli, CHITOBI JJABUHU, 3CYBU.

3a OoCTaHHI OECITWJITTA B YKpaiHi MajJd MiclLe BCi MepesliueHi BUILE
NpUpPOAHiI KatacTpodiuHi saBuina: 3emiietpycu 1977 1 1984 p., nmuiosi Oypi
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1961 p., moryxHi moBeHi Ha JHicTpi B 80-X pokax, YMCJIE€HHi BeJUKi 3CYBHU,
ceni yn ocunu B Kapmarax, Kpumy (Maitke KoxHi 3 — 4 poxu), IO
3aBAaBaJii BEJIMKUX 30UTKiB HAPOJHOMY IOCHOJAPCTBY, a iHOMI MPU3BOAWIU
1 10 JIXOACBKUX BTpPAT.

Kinpka mpukiamiB MOXHa HABECTW 3 HaWOMMXK4yMx 4aciB. BHacimok
cunbHuX pouiB 1992, 1998 pp. B Kapmarax piBeHb BoAM B piukax MigHSIBCS
Ha 3 — 5 M, Oyja migToIJIeHa BEJMKA IUIOLIA CiAbrOCIIYTiAb, FOCIIOAAPCHKi
00'eKTH, KiJIbKa CiJ, 4yacTuHM MicT MykaueBe # CBansiBu, YXKroposa,
PO3MUTO KiJIbKa aBTOAOPIT, TTOPYLLIEHO €JEKTPONOCTAYaHHSI HU3KU CUI. Y BEpECHI
BiJl CWJIbHUX JOILUIB PO3JIWIACS TIOBIHb V TEpHOMUILCHKIN 00J1acTi, B pe3yJbTaTi
SIKOI 3arMHYy/JI0 6 4YOJIOBIK, 3aIlodisiHi 30MTKM €HepreTuili, 0o0'€KTaM 3B'S3KYy,
CLIBCbKOMY TOCITIOJAPCTBY.

YHacnigok cHiromagiB i CMJbHUX XypToBUH y 1992 p. B Kpumy Oyno
nowmkoakeHo 0gm3bko 3000 xwtiaoBux ta 150 BUpOOHMUYMX TNPUMIlLLIEHb. Y
IIbOMY X POl BEJMKMX 30MTKIB TOCIIOAAPCTBY 3aBOajMd yparaHHi BiTpu 3i
WBMUAKICTIO 25 — 34 m/c, micusgmu 38 — 40 m/c. Y 1992 p. moryBanu
CWJIbHI INTOPMM Ha y30epexcki miBgeHHoro Kpumy. 15 nucromaga CWIIbHI
BiTpU 3pyiHYBaJM B AATiI mipc Tpo30BOro Mmopry, MOPTOBI OydiBii. B mMope
OyJIO 3JIMTO LIUCTEPHU 3 IMAJTMBOM, 3aTOHYJO BiCiM MaJiMX CYI€H, a BEJIWKI
CylHA IiCTaJM TIOIIKOMXEHHS. 3ipBajio Jaxu 3 OyIMHKIB, OyJad JIOACHKI
XKepTBU. 30MTKU cKiaagany 0Ju3bko 10 MiH KpO.

Y 1992 p. cramocs 58 — 69 moxex (MepeBakHO AaAHTPOIIOTEHHOTO
MOXOJXKEHHS), Y pe3yabTaTi SKuxX 3HuIeHo 1929 ra micy.

[IpuckoprooTh PO3BUTOK HETraTUBHOI €KOJIOTIYHOI CUTyalii 1 Taki
SIBUILIA, IK TEXHOT€HHI aBapil Ta aHTPOIIOIE€HHI KaTacTpodu.

3a octanHi 30 — 40 poxkiB, kpiM aBapii Ha YAEC, HaiOu1bI BiIOMUMU
3a o0csAraMy 3aBOaHUX 30MUTKIB OyJiM TOTYXXHMU ceinb y badbuHomy fApy B
Kwnesi B 0epe3ni 1961 p. BHaACHigoK IpOpUBY JaMOM TEXHIYHOTO pe3epByapy
LIEDJISTHOTO 3aBoAy (BEJIMKiI MaTepiajbHi BTpaTH, KiUIbKa COTEHb JIOACHKUX
KEPTB), moxexi Ha HapToBux cBepmioBuHax B IllebenurHui (ITonTaBuimHa) i
B Yropcbkomy (Ilepenkapmarrga), B 70-x pokax aBapii Ha HadTO-i
ra3onpoBojax, aBapii Ha HadTora3oBiil miaat@opmi B A30BCBKOMY MOpi, Ha
ouMcHux crnopynax Kajnycbkoro kaniiHoro komoOiHaty (Texx 70-Ti pokm)
3aBJAJIM HE TIJIbKM €KOHOMIYHMX, ajJI€¢ M €KOJOTIYHMX 30UTKIB, BUKJIMKABILA
3arubesb OIOTM Ha BEJIMKHMX IJIOIIaXx B A30BCBKOMY MOpiI 1 B OaceiHi
HHictpa.

3 TeXHOTE€HHHUX aBapiii HAWOJIMXKYOTrO 4acy MOXKHA Ha3BaTU aBapilo Ha
KuiBchbKiii HacocHili KaHami3aliiHii cTaHuii y BepecHi 1993 p., koiau
BUMIIUIM 3 JIady KiIbKa IOTY>KHMX HACOCiB, i B [IHIMPO MpPOTIToM OiIbLI SIK
TUXKHS LIONEHHO 3/MBajsiocd Maitke 1,5 MiuH M> (PeKaabHUX CTOKIB; aBapis
Ha KpemeHeubkiii paiiarpo6asi B 1992 p., Ko B TpyHT BUJIMJIOCS OJIM3bKO
14 Tuc. Kr conspy, HadTOMPOAYKTH 3a0pyaHWIU p. IKBY ax 1o M. [IyOHO,
pubopo3BigHi ctaBku c. beper; nmuBepcis Ha HadTo0Oa3i M. CBITJIOBOACHKA
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KipoBorpaacekoi o6sacti (Bunuto noHan 200 T najnbHoro); aBapist Ha TEILL B
Yepnirosi B 1992 p. (BunuB mazyty — 6au3bko 300 T).

Yaitky 1992 p. BHaAcaigoK MNepelNoOBHEHHS KaHaJli3aliiHMX €MHOCTEeM
KypopTHuUX MicT KpuMy TpanuBcs MacoBUIA BWJIMB HEYUCTOT Ha ILISIXKI
Anmn, Anymrru, Cynaka, Cak, Kepui, ®deonocii, BHACTIIOK YOro IUISLKI IIMX
MICT OyJIO 3aKpUTO HA JBa MICSIII.

Kpim HaszBaHux B YKpaiHi TpaIUISIOTHCS 1IE ACCITKU APiOHIIIMX aBapii
Ha IIPOMMCJIOBMX MiANPUEMCTBAX, JECATKM — B I1HIIMX cdepax
BUPOOHULITBA.

CraTucTMKa TeXHOT€HHUX aBapiil i KatacTpod B YKpaiHi CBiZYUTH IIPO
HEOOXiMHICTh MIABMILUEHHS PIiBHS ITPOMMCIOBOI O€3MeKu, 3a0e3Ie-4eHHS
HagiAHOro (PYyHKIIOHYBAaHHSI OJM3bKO 2 TUC. HAMWOUIBII €KOJIOTIYHO
HeOE3MeUYHMX MIANPUEMCTB XiMIYHOI, €HEePreTU4YHOl, HadTOoIepepoOHOI,
TipHUYOBUIOOYBHOI Ta 1HIIMX Trajly3eil MpOMMUCIOBOCTI.

Hanmipna iHpycTpiamizauisg YKpaiHW, cHagkoBaHa Bil KOJWIIHBOTO
CPCP, Ta 00'€eKTMBHiI TpyIHOLII TIepexiZHOro mnepiogy IO PUHKOBOI
€KOHOMIKM TIPM3BEJIM OO MOCTYIIOBOIO 3pPOCTAaHHS KUIBKOCTI aBapii,
KatacTpod Ta IiHIUMX HaA3BUYaHMX cuTyaliil. KpiM 1LbOro icHye psn
(pbakTOpiB SIKi BIJIMBAIOTh Ha 30iJblLIEHHS MaclUTabiB HACIiAKIB aBapiii Ta
KaTacTpod.

ITo-niepimie, npoGiemMu, TOB'SI3aHi 3 MOSIBOIO Yyce MOTYXHILIMX Ta
HeOe3IMeYHIIIMX JJIs1 HaceJeHHs Ta JJIBKULIS JXKepesl TEXHOTEHHOTO PU3UKY.

ITo-npyre, 3pocTaHHS BIIHOCHOI YaCTKM 3acTapliMX TEXHOJIOTIA Ta
oOJlafHAHHS, TIOBUIBHE OHOBJEHHS BUPOOHMLTBA. PiBeHb 3HOIIEHOCTI
OCHOBHUX BUPOOHMYMX (POHIIB B IIJIOMY IO IIPOMUCIIOBOCTI ckiagae 36 %.
OcCo0MMBO BHMCOKMM PpIBEHb 3HOLIEHOCTI (POHAIB y YOPHIA MeTalyprii
(6inbie 45 %) B mnpomucioBocTi JIOHEUbKOi, 3amopi3bkoi, IBaHO-
®dpankiBcbkoi, JlyraHcwkoi, IToaraBecbkoi i XapKiBcbKoi obiacTeit. Bucokmii
piBeHb 3HOIUEHOCTI OCHOBHMX BUPOOHMYMX (OHIIB XapaKTepHUN OIS
BHUOYXO-, TIOXKEXKO0- Ta XIMIYHO HeOe3MeYHMX BUPOOHMUIITB.

ITo-Tpete, ypOaHizalisi, KOHILEHTPYIOUM HAaCeJIEHHS Yy MICBhKUX
arjaomepaliisix, Je 30cepelXeHa IPOMUCIOBICTb (B T.4. MNOTEHLIAHO
HeOe3rmeuHi BUPOOHMILITBA), TAaKOX CIIpUSIE 30UIbLLIEHHIO BIUIMBY HACJIIKiB
TEeXHOTEHHUX aBapii 1 KatacTpod Ha XKMUTTEMISUIbHICTL HACEJICHHS Ta
HABKOJIMIIIHE IPUPOJIHE CEPEIOBUILIE.

ITo-yeTrBepTe, iCTOTHMM (PAKTOpPOM, 1O MOXKE 30UIbLIATA BIUIMB
€KOJIOTIYHO HeOe3IIeYHOI BUPOOHMYOI MisSNIBHOCTI, € 3pPOCTaHHS KOHLEH-
Tpauii pi3HOPIAHMUX MPOMUCIOBUX OO'€KTIB, iX B3a€EMHUI BIUJIUB Y BUIAAKY
HaJ3BMYalHOI CUTYalIil.

B VYkpaiHi icHye po3srajgyxeHa Mepexa HadTONpOBOAIB, HadTO-
MPOAYKTOIIPOBO/IB, Ta30MPOBOAIB, aMiaKOIpPOBOIIB, sAKi modymoBaHi 15—20
pPOKiB TOMy, TpyOM Ta OOJJamiHAHHS $SKUX 3HOIIEHi, TOMY ILIOPIYHO BigOy-
BAETHCSl BeJIMKA KUIBKICTh aBapiiHMX BUKMAIB 3a0pyAHIOIOYMX PEUYOBUH Y
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HABKOJIMIIIHE TIPUPOAHE CepenoBHIlEe. Y 3B'SI3Ky 3 €HEpPreTUUYHOK KPU3010
MaloTh MicClie i HABMUCHI Aii, MOB’sI3aHi 3 KpaaixKKaMu Ha(pTOIPOAYKTIB.

IToTeHuiiHO HEOE3NMeYHUMU € TaKOX ITIANPUEMCTBA METaJypriiiHO1,
ripHM4YO30arayyBajJibHOI, BYTUJIbHOI, XIMIYHOI Ta HA@TOXIMIYHOI IIPOMUC-
JIOBOCTEM, Ha SKMX € HAKONWYyBadli Ta I1HIII CXOBMIIA 3a0pyIHIOOYMX
PEYOBMH. 3 LIMX MPUYMH B YKpaiHi TpaIISEThCS BEJIMKA KiJbKiCTh BUIMAIKIB
aBapiii, BHACJIOOK SKUX 3aBIAETbCSA BEJIMKA 1IKOJA HE TUIBKM €KOHOMILII,
ajle I BUHUKAIOTh €KCTPEMaJIbHO BMCOKI 3a0pYyIHEHHS JOBKULISA. TeXHOreHHI
aBapil BIigOyBalOTbCS, K IpPaBWIO, BHACIIIOK MOPYILIEHHS Taly3¢BUX
iHCTpyKLili 1ogo mnpomuciaoBoi Oe3neku. I[lonam 15 % Bim 3arajabHOI
KIJIbKOCTI HaA3BUYaMHUX CUTYalill cynmpoBOIXyBaaucs B 1995 p. Bukugamu i
CKUIAMHU 3a0pyIHIOIYMX XIMIYHUX, PaJiOaKTUBHUX a00 0i0JOrYHOAKTUBHUX
PEYOBMH B  HABKOJIMIIHE TIIPUPOJHE CEPEIOBHUILE 3 HETraTUBHUMU
€KOJIOTIYHMMM HACTIAKAMMU.

Hanpuxnan, y 1995 p. B YkpaiHi BUHMKIIO 277 3HaUHUX HAA3BU-YAMHUX
cutyalii (mopiBHsgHO 3 175 B 1994 p.). IIpu upomy Oyio 3apeecT-pOBaHO
149 npomMucnosux asapiii 1 i 11 kaTteropiii.

B aBapiitHomy cTaHi mepeOyBae OJM3bKO 12 THUC. KM BOIOIIPOBITHO-
KaHami3auiiHux Mepex. OCHOBHA MpMYMHA TAKOTO CTAHOBMILA IIOJSATAE B
XPOHIYHIN HECTauyi KOIUTIB IS PEMOHTY, TEXHIYHOTO HAIJISIAy 1 CTBOPEHHS
HOBUX KOMYHaJIbHUX Mepex 1 cnopya. OcobyiiBe 3aHENOKOEHHS BUKIIMKAE
TEXHIYHUA CTAH TAKUX MPOMUCIOBUX CIIOPYH, SK LUIAMOHAKOIMWYYyBayl Ta
XBOCTOCXOBUILIA. [X B YKpaiHi HajiuyeTbcs Oiblue Hix 2500.

YHacmigokK BIACYTHOCTI KOLITIB Ta 3 IHIOMX IIPAYMH 3HAYHO CKO-
POTWINCH OYAIBHULTBO, PEKOHCTPYKIISI Ta PO3YMCTKA IIJIAMOHAKOIU-
yyBayiB Ta iHIIMX OO'EKTIB XBOCTOBOI'O TOCHOJApCTBAa Ha 30arayyBajbHUX
dabpukax. Tomy OUIBLIICTP TaKMWX HaKOMNWYyBayiB 3allOBHEHI Malixe
MOBHICTIO, HAAIMHICTh 1X €KCIUIyaTalil 3HMXXEHA 1 BOHU € IOTCHLUIAHUMU
JKepeJlaMyd BUHMKHEHHSI HaA3BMYaWHUX cuTyauid. Tak, Hampukiag, Ha
IliBHiYyHOMY TipHMYO-30arayyBaJlbHOMY KOMOiHAaTi OOCSITM BMCOKOMiHE-
paji30BaHOl BOAM B HAKOMNMWYyBaul y JBa pa3u MNEPEBUIIYIOTb IepeadayeHi
npoektoM. Ha IloaTtaBCbKOMY ripHM4Y0-30arayyBajbHOMY KOMOIHATI 0OCSTU
BOAM B HAKOIMYyBayi Yy MiBTOpa pa3ud II€pEeBUILYBAIM MepeadadyeHi
MMPOECKTAMMU.

loporexHiyHi coopyau XIMIYHMX 1 METaJypriiHUX BUPOOHUITB
JloHbacy MaroTh Ti caMi XapaKTepHi pUCH 1110 i Yy HaBeJIEHUX BUILIE pPEerioHax.
VY 3B'93Ky 3 BHUCOKOIO IIIJIBHICTIO HacejeHHs1 B JloHOaci BUHMKAE 3HAYHU
eKOoJIoTiYyHMi pu3uK. OCOOGIMBO TOCTPO CTOSATH 1Ii MpOOJEMM B TaKMX
perioHax SIK JIucnyaHcbko-PyOixKaHChKUA, Cn0oB'IHCBKO-
KoctsaHTuHIBCbKMA, ['0p1iBCbKO-EHAKIEBCHKUIA.

[HlopiyHO MNpPOTITOM HECITHM OCTAHHIX POKIB IIOCTAE NMUTAHHS CKUIIB
MMPOMUCJIOBUX CTIYHMX BOJ 3 HAKOINMWYYBAayiB MiANPUEMCTB PyOiKaHCbKO-
JIMCMYAHCBKOTO IIPOMMUCIOBOIO PEriOHY y IIABOAKOBUI IIE€piod 3 METOIO
HEAOMNYIUECHHS X TEepEeNOBHEHHS i BUHMKHEHHSI aBapiiiHO1 CUTYyalLlii.
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Buxinukae 3arpo3y ctaH BHUpOOHMLTBA 30epiraHHsS Ta BUKOPUCTAHHS
XJ0py. binblle TOJOBUHU XJIOPAaTOPHUX, SKi IANOPSAKOBAHI MICLIEBUM
JEepKaAMIHICTpaLlisIM HE BIiAMNOBIOAIOTh BMMOTaM O€3IeYHOl eKCIUIyaTallil.
ITonax 80 % oOmamHaHHS EKCIUTyaTYEThCS B XJIOPHOMY CEPEIOBUILI OibII
HiX 10 pokiB 1 MOTpeOye AIarHOCTAYHOIO OOCTEXEHHS CIICLiali30BaHUMU
OpTraHi3alisIMU.

3a JaHMMM CTAaTUCTUYHOI 3BiTHOCTI y 1995 p. BimOynocsa 349 ckuaiB i
BUKMAIB 3a0pyIHIOIOYMX PEYOBUH, IOB'SI3aHUX 3 aBapisIMM TEXHOIE€HHOTO
xapakTepy (mopiBHssHO 183 B 1994 p.), BHACHiOOK SIKUX HaBKOJMUIIHbBOMY
IIPUPOJTHOMY CEPEHOBUIILY 3AIIOAisIHI 3HAYHI 30UTKH.

HaiiGinpima KiAbKICTH — aBapiii  TparuiIeTbesd B TEepHOMUIBCHKIN,
MukonaiBebkiit, KipoBorpancekiit, Iloarascbkiil, I[BaHO-PpaHKiBCbKiii,
XMenbHULBbKIM, JIOHELBbKIN, XepCOHCHKIN, Ta BIHHULIBKINA 00J1acTIX.

PeecTpyroTbcs aBapiiiHI IHOUMAECHTW 3 PagiOaKTMBHUMMW PEYOBMHAMM Ta
Bimxogamu. Haiibinbla KiabKicTh aBapiil moB's3aHa 3 3a0pyIHEHHSIM BOJHUX
pecypciB (60 % Big 3araJbHOI KiJIBKOCTi), 30KpeMa piyok JIHimpa,
Cisepcbkoro Jinug, Ilcma Ceitmy, IliBoenHoro byry, [nryny, Caxcaranii,
Ycri Ta iH.

Benuka KuUIbKICTh aBapiii BUKIMKAala 3a0pyogHEHHS BoA Ha@TOIIPO-
JYKTaMM BHACIiAOK OPOPUBY HA(PTOMPOAYKTOIIPOBOAIB a00 iX HAaBMMCHOIO
MOIIKOMKEHHS Ta 3a0pyIHEHHS 3 CYICH.

TpanckopOdounuii nepenoc 3a0pyOHIOOYUX pexosuH. YKpaiHa MEXYE 3
OaraTbMa €BpPONEHUCBKMMHU KpalHAMKW, TOMY BaXJIMBOIO IPOOJIEMOIO €
B3a€EMHUM HETATUBHUM TEXHOTCHHUM BILIMB.

[ToBiTpsTHMIT TPAHCKOPAOHHMI TIEPEHOC 3a0pYIHIOIOUYMX PEYOBUH €
BaXJIMBUM UYMHHWKOM HETraTUBHOIO BIUIMBY HAa CTaH MOPUPOIHOTO
cepenoBuiia. B YkpaiHi maHye 3axigfHUI TI€pEeHOC MOBITPpSIHMUX Mac. Tomy
LIKIIIWBI BUKUOM Yy aTMocdepy 3 KpaiH 3axigHoi Ta LleHTpanbHO1 €Bpornu
MEPEHOCIThCSI MO HallMX 3axigHMX o0jacTeil, a 3a0pyogHeHe MOBITPS
IHAYyCTPiaJIbHOTO JIOHELbKO-IIPUAHIIIPOBCHKOTO PETIOHY MoTparuise 10 Pocil.
Ha niBHIYHOMY KOpAOHI MOKAa3HMKMW OTPUMAHOIO Ta BiggaHOro o06'eMy
3a0pyIHIOIOYMX peyoBUMH Marike omHakoBi. HaitGinbime NO, (Ha 100 T N)
noBiTpsA B YKpainy ekcrioprye Ilonpma — 450, Himeuunna — 305, Pocisg —
254, CnoBauunHa — 196, BigmosigHo crionyk Cynabdypy — 450 (Ha 1000 T
S). [HmmMM BaxIMBUM 3a6pyaHIOBaYeM TMOBITPS, IO HAIXOIUTb 3-3a
kopaoHy, € NO (Ha 100 T N), tak 3 Pocii Hagxoautb 471, 3 PymyHii — 412,
IMonbmi — 374. Crionyku Cynsdypy (Ha 1000 T S) y ckiagi 3a0pyaHEeHUX
MOBITpsIHUX Mac onepxytorbcd Bif Ilombmai — 153 T ta Pymynii — 115 T
AOCOJIIOTHA OUIBIIICTh YCIX IIKIIJIWMBUX CHOJYK, IO MEPEHOCITHCS 3a MeXi
Ykpainu norparuisiiote A0 Pocii: NO, — 1102 (ma 100 T N), NO — 1420
(Ha 100 T N), cnonyku cipku — 393 (1a 1000 T S).

TpaHCKOPIOHHUI TIEPEHOC 3a0pPyIHIOIUYUX PEYOBUH IIOCTIMHUMU
BOJIOTOKAMM HEraTMBHO BIUIMBA€E Ha CTaH MPUPOAHOrO CEpeloBMIlA KpaiH
LlentpanbHoi €Bponu. AKIO ckiag 3a0pyaHIOIUYMX PEYOBUH 3aJIeXKUTh Bif
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crneuiaiizanii BUpOOHMITBA i SIKOCTI OYMCHHUX CHOPYA, TO agpecyBaHHS —
BiJ CHOpPsIMOBAHOCTI BOIOTOKIB. Tak, PyMyHisl € HaiOiIbIIMM «EKCIIOp-
TepOM» HAJHOPMOBAHUX 3a0pyIHIOIOUMX CIIOAYK: ¢ocdartiB, MaHrany,
HadTonpoaykTiB, LIuHKy, 3aBuciaumx pedyoBuH, ¢eHoniB, bBIIK. Ane
(pakTMYHO HaBEAECHO JaHi IPO HAAXOJXEHHS HAJHOPMATUMBHOI KiJIbKOCTI
3a0pyIHIOIOYMX PEYOBMH 3 OaceiiHy JlyHaro, IO BKJIKOYaE Oarato KpaiH
HentpansHoi Ta 3aximHoi €Bponu. 3HauyHa 4acTtka binmopycii, 46 % Bon
3a0pyIHEHUX XPOMOM, OOYMOBJIE€HA HAAXOMXEHHSIM OHIMPOBCHKOI BOAM 3
i€l KpalHU, a MOXOJXKEHHS 1X Moxe OyTh # pociiicbke. Illomo «ekcmoprty»
3a0pyAHIOIOUMX CIIOJAYK, TO BiH, 3a BHUHATKOM CHMIIiI0, MEHIIWMA, HIX
«imMropT». SKicHa CTpyKTypa <«€KCHOPTOBAaHMX» 3a0pydHEHb BOIHOIO
cepenoBulla pizHoMaHiTHA. IIpu nbomy ronoBHMMHM ampecaHTamu € Pocis,
binopycisa, Mongosa, Ilonsia, YropmmnHa, PymyHisga, CioBayunHa.

AxicHui cKiam WKIAIWBUAX PEYOBUH, 1O MEPEHOCATHCS Yepe3 Iep>KaBHI
KOPJIOHM B BOJHOMY Ta IIOBITPSIHOMY CEpEIOBMINAX, 3aJIEKUTh Bil
ocoOJMBOCTel Kepea 3ad0pymHEeHHs. A 3arajbHa KiJbKICTb 3a0pyI-HIOIOYUX
CIOJIYK, 11O MIrpyloTh, 3yMOBJIeHa HaNpsIMKOM MaHYIOUYOro MOBITPSIHOTO
MepeHocy Ta OO0'€EMOM 1 HAINpPsSIMKOM BOJHOTO CTOKY. TpaHCKOpAOHHUI
MEpEHOC 3a0pyJHIOIYMX pPEYOBMH € BaXJIMBOI MOpoOJeMOI0, sKa
PETYIIOETHCSI MIXIEP>KABHUMU YTOAAMM.

L2 2 B N 4

2.3.3. OcHOBHI 3aX01¥ OO0 3aXUCTY Cepel0BHINA
XKUTTEAISNIBHOCTI JIIOAUHA

3axXUCT CcepedoBUIIA KUTTEMISIIBHOCTI JIOAWHU — 1€ KOMIUIEKCHA
npobjemMa, 10 TMOTpedye 3ycub BUYEHMX 0araTbox CHELiaJIbHOCTEIA.
HaitaktuBHilIol (popMoOI0 3aXMCTy HABKOJMIIHBOTO CEpedOBHMILA  Bif
IIKIJJIMBO1 Ji1 BUKHWIIB MPOMMCIOBUX MIANPUEMCTB € MOBHMM IIepexil A0
OE3BIIXOJHUX TEXHOJOTM Ta BUpoOOHUMUTB. lle Oyme Bumaratu BUPILLICHHS
LIJIOT0  KOMIUIEKCY CKJIAQIHUX TEXHOJOTIYHMX, KOHCTPYKTOPCbKMX Ta
OpraHizauliiHMX 3aBJaHb, 3aCHOBAHMX Ha BUKOPHUCTAaHHI HAWHOBIIIMX
HayKOBO-TE€XHIYHMX JOCSITHEHb. BaXJMBUMM HamnpsMKaMyd €KOJoTi3alil
MIPOMHUCJIOBOrO0  BUPOOHMLTBA  MOTPiOHO  BBaXaTU:  YAOCKOHAJEHHS
TEXHOJIOTIYHUX MPOLECIB Ta pO3pPOOKY HOBOIO OOJagHAHHS 3 MEHIIUM
piBHEM BMKH/IIB JOMIIIOK Ta BIAXOMAIB Y HABKOJIMIIHE CEPEAOBMUIIIE;
€KOJIOTIYHY €KCIIEpTU3y YCiX BUIIB BUPOOHULITB Ta IMMPOMMCIIOBOI MPOAYKIIil;
3aMiHy TOKCUYHMX BIAXOMIB HA HETOKCUYHI; 3aMiHY HEYTUJII30BaHUX BIJIXO/iB
Ha YTWII30BaHi; ILIMPOKE 3aCTOCYBAaHHS JOJATKOBUX METOMIB Ta 3aXO[iB
3aXMCTY HABKOJMILIHBOIO CEPEIOBUILA.

Y gKOCTI 10JAaTKOBMX 3aXOdIB 3aXMCTY 3aCTOCOBYIOTH. arapaTtyd i CUCTEMU
JUIS OYMILEHHSI Ta30BMX BUKM/IIB, CTIYHMX BOJ BIiJ AOMIIIOK; TIJYLLIHUKHA
IIyMy TIpM CKWJAHHI Ta3iB B aTrMocdepy; BIOpOI30JSATOPU TEXHIYHOIO
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oOjlagHaHHSA; ekpaHu i 3axucty Big EMII tomo. i 3axomu 3axucty
MOCTIMHO YAOCKOHATIOIOTHCS Ta IIMPOKO BIIPOBAIXKYIOTHCS Y TEXHOJOTIUHI Ta
eKcIlyaTaliiiHI HMKJIM Y BCiX Tajly3siX HApOJHOIO rOCIIOAapCTBa.

JIomaTKOBI 3aXOAY 3aXMCTy HABKOJMIIHBOIO CEPENOBHMILA 3aCTOCOBYIOTH
Ha TPaHCIOPTI Ta IIEPECYBHUX €HEproycrtaHoBkax. lle - riyliHuku,
YJIOBJIIOBAYi caxi, HeWTpaizaTopu BiamnpaluboBaHux rasiB B3, raymHuku
IIyMy KOMIIpeCcOpHUX ycTtaHOBOK Ta [ THY, BiOpoizonasaTopu periKOBOro
TPAaHCHOPTY TOLIO.

BaxyimBy poJib y 3axMCTi HaBKOJMWIIHLOTO CEPEAOBMINA BIIABEICHO
3axoJaM 3 palliOHAJILHOTO PO3TAalllyBaHHS [KEpesa 3a0pyAHEHb: BUHECEHHS
MMPOMUCJIOBUX ITANPUEMCTB 13 BEJIMKMX MICT Y MaJOHACEJIEHI palioHU 3
HEOPpUAATHUMHU Ta MAJONPUIATHUMU IS CiIbCHKOTOCHOAAPCHKOrO BMKO-
pUCTaHHS 3eMJISIMUA; ONTUMAaJIbHE PO3TALyBaHHS ITPOMUCIOBUX MNiAIPUEMCTB
i3 ypaxyBaHHSM Tomnorpadgii MiCLIEBOCTI Ta pO3U BITPiB; BCTAHOBJIEHHS
CaHITAapHO-3aXMCHUX 30H HABKOJIO MPOMUCIOBUX MIANPUEMCTB; palliOHAJIbHE
IUIAHYBAaHHS MICBbKO1 3a0yIoBU, sSKe 3a0e3Iedyye ONTUMaJbHI €KOJIOTIYHI
YMOBUM ISl JIOAWHM Ta POCJAMH, OpraHisalis pyxy TpPaHCHOPTY 3 METOIO
3MEHILIEHHSI BUKMY TOKCUYHMX PEYOBUH Yy 30HAX XXUTJIOBO1 3a0yI0BH.

B oxopoHi goBKULISA NOTPIOHI CIIY>KOM KOHTPOJIIO SIKOCTI HABKOJUIITHBOTO
cepeloBHMIIA, $SKI TOBMHHI BECTHM CHUCTEMAaTU30BaHI CIIOCTEPEXKEHHS 3a
CTaHOM atMocgepu, BOAM Ta TPYHTY IJIs OTPUMAHHS (PaKTUYHUX piBHIB
3a0pydHEHHSI HAaBKOJUIIHBLOTO cepenoBuina. OTpuMaHa iH@opMaliga MOpo
3a0pydHEHHS A€ 3MOTy IUBUAKO BUSBISITU TIPAYMHU  MiABUILECHHS
KOHLEHTPALii KiIIUBUX PEYOBUH Ta aKTUBHO 1X YCYBaTHU.

Ha peanmizamito KOMIUIEKCY 3axOmiB 3 OXOPOHU MHOBKULIS Y BCIX
PO3BUHYTHUX KpalHax CBITYy BUALISIOTBCS ACUTHYBAaHHS, IO AOCAralTh 2—4
% mnauioHanbHOTO noxoxy. B YkpaiHi BUTpaty Ha OXOpOHY HaBKOJMIIHBOTO
cepeloBMIla 1 palioHaJbHE BUKOPUCTAHHS TIPUPOJHUX pPECYPCIB HMHI
MMPAKTUYHO BIJICYTHI.

OpienroBHO, Ha npukiani CHIA, BiZHOCHI 3aTpaTu MaloTb cKiagatu, %:
oxopoHa atmocgepu — 35,2, oxopoHa Bomormuin — 48,0, mikBigamis
TBepAuXx BigxoaiB — 15,0, 3meHueHHs wymy — 0,7, iHme — 1,1.

¢ 4000
IInTanna A9 CAaMOKOHTPOJIIO

3aBaaHHA 1JiSl CAMOCTIHHOTO ONMPAIOBAHHS

1. JlaiiTe BU3BHAUEHHS TTOHSTTS «KUTTSI».

2. JlajiTe XxapaKT€pMCTUKY OCHOBHUX TilIOTE€3 BUHUKHEHHS XUTTS Ha 3eMJIi.
3. Ilpoanani3yiiTe OCHOBHI BIIMiHHOCTiI MiX JIIOAMHOIO i TBAPMHHUM
CBITOM.

4. JlaiiTe BU3HAUYCHHS MOHSITTS «IisIJIbHICTD JIIOAMHW» 1 TIEepediviTh 11
XapakTepHI O3HAKMU.
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5. OxapakTtepusyiiTe mpallo K LiJIEeCIIPSIMOBaHY AiSIJIbHICTD JIIOAWHMU;
MMO3UTHBHI Ta HETaTUBHI HACJIIIKU Mpalli.

6. [IlogcHiTh 3HaYeHHsT aTMOcdepH, Tigpocdepn Ta aiTtochepu B
KUTTENISITIBHOCTI JTIOAUHU.

7. JaiiTe oLiHKY HOOC(EpH SIK HOBOTO €BOJIIOLIIMHOIO CTaHy Oiochepu.

8. TlpoaHaiidyiiTe piBHOBary B CUCTEeMi «IIOJMHA - XKUTTEBE CEPEIOBUILICY.
9. JlaiiTe XapaKTE€pMCTUKY COLIiyMYy Ta COLIaJIbHMUX TPyl IK OCHOBHUX
€JIEMEHTIB XUTTEBOTO CEPEIOBUILA JTIOAUHMU.

10. ITosicHiITh BIUIMB JIOAWMHU Ha CEpedOBUILIE, sIKE 11 OTOUYYE.

11. OxapakTepusyiiTe 3HAUYCHHS OPTaHiB, YyTTS [JIs1 O€3IEKU
KUTTEDISUIBHOCTI JIIOAWUHU 1 1X OyIOBY.

12. ITosgcHiTh ncuxodiszionoriynuii 3akoH Bebepa-PexHepa.

13. Bu3HauTe poJib OpraHiB 4yTTs B 3a0e3IeYeHHi 0e3IeKU XKUTTEMiSIIbHOCTI.
14. I1poanani3yiiTe 3Ha4YeHHSI OOMIHY PEUYOBMH Ta €HEPril.

15. JlaiiTe XapakTepUCTUKY OCHOBHMX BHUJIIB XapYOBMX PEUOBMH 1 1X poJi B
rnpouec oOMiHy.

16. Baii ygaBiieHHS TIpo IpaBWIbHE XapyyBaHHS?

17. 3'acyiiTe poJib HEPBOBOI CMCTEMM B 3a0€3MeUeHHI XUTTEIiISUTbHOCTI
JIIOJVHUA.

18. Ha3BiTh BUAM i gaiTe XapaKTepUCTUKY MOBEAIHKHU JIIOJAUHU.

19. 3'sicyiiTe BIUIMB BJIACTUBOCTEM JIOAMHU Ha 11 Aii, BUMHKU, TTOBEAIHKY B
MIPOLEC KUTTEMISUIBHOCTI.

20. Bu3HauTe 3HayeHHSI pUC JIIOAWMHU B 11 XKUTTEAISIJIBHOCTI.

21. ITosICHITh BIUIUB SIKOCTEH JIIONMHU Ha Oe3MeKy XUTTEAISIJIbHOCTI.

22. JlaiiTe XapakTepUCTUKY OiOpUTMaM i 1X 3HAaY€HHS B XUTTEAISIJIbHOCTI.
23. OxapakTepu3yuTe OCHOBHI MOJOXEHHS €prOHOMIKH.

24. Bu3HauTe CYTHICTh IOHSITTS «3IOPOB'SI».

25. JlaiiTe XxapakTepUCTUKY OiOJOTiYHIN Ta colliajibHiil KaTeropisM 3I0pOB's.
26. IloscHiTh TIpolec amanTailii JIOAMHU 10 HABKOJIUIIHLOTO CepeIOBUIIIA.
27. Ha3BiTh OCHOBHI O3HAaKU 3JI0POB'S.

28. 3'sacyiiTe NpUYMHU NOTIPIIEHHS CTaHY 3J0pPOB'Sl HACEJIEHHS B YKpaiHi.
29. BKaxiTh ULISIX BUPILIEHHS Mpo0JeMU 30epeKeHHS 310pOB'ST HACEJICHHS
Ykpa 1Hu.

IIuTanns 1 00roBopeHHs HA CeMiHAPChbKOMY 3aHSATTi

1. JhroguHa Ta i1 MOXOIXKEHHS.

2. bioJjoriuHi Ta couiajabHi O3HAKU JIOJAVHM.

3. ITloTpedu JOIUHM.

4. JlisnbHICTh JIIOAUHU.

5. Ilpaug sk popMa disSLIBHOCTI.

6. MeTa XUTTS JIOOUHNA.

7. 3arajbHi MOHSITTS CEPEAOBUILA XUTTEMISITIBHOCTI JTIOAUHU.
8. XapaKTepUCTUKMU MPUPOITHOIO CEPeIOBUIIIA.

9. TexHocdepa 9K ogHA 3 YMOB XUTTEMISJILHOCTI JIIOIVUHM.
10. CouianbHO-NOJITUYHE CEPEIOBUILIE.
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11. PiBHOBara B CHUCTEMI «II0JMHA - XUTTEBE CEPECIOBUILICY.

12. AHaToMo-(i3iojioriyHa CTPYKTypa JIOAUHU.

13. bynoBa, B1aCTMBOCTI aHaJli3aTOPiB.

14. XapakTepuCTMKa OCHOBHUX aHAJII3aTOPIiB B O€3IMell XKUTTEAISVIBHOCTI.
15. 3HayeHHs1 romeocTasy Ajs 3a0e3redyeHHs] 310pOB's i Oe3neKu JIIOJUHU.
16. INcuxika mroaMHM i Oe3MeKa KUTTEMISUTbHOCTI.

17. IlcuxiyHi XapaKTepUCTUKU JTIOAVHU.

18. BruiuB BaacTUBOCTEH JIIOAMHM Ha 11 Jil, BUMHKMA B MpOLECi
XKUATTENISITIBHOCTI.

19. Posib GiopuTMiB y 3a0€30€UEHHI XKUTTEMISIBHOCTI JTIOAWHMU.

20. OCHOBHI BU3HaAY€HHS 310POB'S.

21. B3aeM03B'I30K CYCIiJILHOTO, TPYIOBOIO Ta iHAWBiAYaJIbHOIO PiBHSI
310pOB's.

22. biojioriuHa Ta couiajbHa CyTHICTb 3OPOB'S.

23. AmanTaliiss opraHi3aMmy J0 30BHIIIHIX (pakTOpPiB cepealoBHUILA.

24. XapakTepHi 03HaKM 30POB'S.

25. BB HeraTUBHUX (DAKTOPIiB Ha 310POB'S JIOAUHMU.

26. CucreMa OXOpOHU 3J0pOB'd B YKpaiHi.

27. 3arajJbHUI piBeHb 3IO0POB'S HACEJCHHS YKpaiHMU.

Temn nig pedpepatiB, 10NOBieH Ta KOHTPOJIbHUX POOIT

1. Ilpupopa moamHM, 11 TOXOIXKEHHS 1 CYyTHICTb.

2. Tlorpeba mpaui K ogHa 3 HaWBaXXJIMBILLINUX NOTPEO JIIOJICHKOTO
1ICHYBaHHSI.

[TpuponHa (6iosoriyHa) Ta coluiajabHa CYTHICTb JIIOJWHMU.

[TpuponHe cepenoBuille Ta HOTO POJIb Y XKUTTEAISJILHOCTI JIIOJIUHU.
ColliyM K cUcTeMa CYCHIJIbHOTO CITiBXKMTTS JIIOICHA.

JionyHa i TexHocoepa.

. Bopa gk HaliBaxauBilIMii (pakTop cCepeaoBUILA KUTTEMISIIIBHOCTI
JIIOJVHU.

8. IPYHT - BaXJIMBUIA KOMIIOHEHT Oiocdepu i OCHOBA XUTTH.

9. 1Inei B. I. BepHancwskoro npo Hoocdepy.

10. CucremMu CIpUMHATTS JIOAWHOIO CTaHY HABKOJIMIIHBOTO CEpPEIOBUILIA.
11. 3HayeHHs SIKOCTI Xap4OBUX NPOAYKTIB Y XKUTTEMISITIBHOCTI JIOJUHU.
12. JIroguHa i 1i 310pOB's.

13. HaBKOJMIIHE cepenoBUILE i 300POB'Sl JIIOAUHU.

14. ITpobjieMu «TpPEThOrO CTaHY» B CAMOIIOUYTTI JIIOJAWUHU.

15. CraH 300pOB'sl HaceJIeHHsI B YKpaiHi.

16. 3ajexXXHiCTh 3M0POB'S JIOAWHU Bill KJIIMATUYHUX YMOB HAaBKOJIMIITHHOTO
CepelOBUIIIA.

17. BpaxyBaHHs1 G10pATMIB B YOPaBIiHHI XXATTEMISITIBHICTIO JTIOAVHUA.

18. 3HaYeHHSI €proHOMIKM B CUCTEMI O€3MeKM KUTTEMISUIBHOCTI JIIOAWHU.
19. IlcuxonoriyHi BIaCTUBOCTI JIOAWHMU.

20. TaeMHUILIST JOBIOJITTS.

N LW
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Po3nin 3
JIZKEPEJIA HEBE3IIEKU XXUTTEAISVIBHOCTI JIOJIUHU TA
IMOPO/KEHI HUMU ®AKTOPU

3.1. IIpupoaHi HeOe3neKku
3.1.1. 3arajabHi BizomocTi

Jlo TIpUpOJHMX HEOE3IEK BITHOCITBHLCS CTHUXIWHI SBUILA, $SKi SBISIOTh
Oe3nocepeaHIo 3arpo3y Id KUTTA Ta 300poB’sa mwoner. Hampwukian,
3eMJIETPYCH, BHBEpPXXECHHS BYJKaHIB, CHITOBI JIaBUHU, CeJi, 3CYBH,
KaMeHenaau, IIOBEHI, IUTOPMM, IlyHaMi, TpPOINIYHI LMKJIOHU, CMEpUl,
OJIMCKaBKM, TyMaHM, KOCMiYHi BMIPOMIHIOBAaHHSI 1 Oarato iHIIMX SIBUIII.
bynyun npupogHuMu (eHOMEHAMM XUTTS Ta PO3BUTKY MPUPOIHOIO
CepeloBHMILA BOHU B TOM XK€ 4ac CIPUMAMAIOTHCS JIOAUHONI SIK aHOMAaJbHi. Y
Oe3neni XUTTEMISJIBHOCTI PO3IJSAaloTbCsl HE BCi MPUPOIHI KartacTpodu i
CTUXIiliHi sIBMILIA, a JIMIIE Ti 3 HUX, SIKi MOXYThb 3aBIATU IIKOAMU 3I0POB’IO
a0o TIPU3BECTU 10 3aruoesi Jaei.

Jlesski mpupoaHi HeOe3NeKyW MNOpPYILIYIOTh ad0 YTPYAHIOIOTh HOPMAaJIbHE
(byHKIIIOHYBAaHHS CMCTEM Ta OpraHiB JoauHu. Jo Takux HeOe3rneK
BiITHOCHUTBCS, HAIIPUKIIAL, TyMaH, OXeJeOUlsl, CleKa, XOJOI, cIpara Ta iH.

He3Baxxaroum Ha riamOOKi BiAMiIHHOCTI, IO CYTi BCi NpUPOAHiI HEOE3IeKU
MiAOPSAKOBYIOTBCS JE€SIKUM 3aralbHUM 3aKOHOMipHOCTSIM.

[Mo-niepiie, o KOXHOTO BUAY HEOE3IEK XapakKTepHa MEeBHA IIPOCTOpOBA
MpUypoYeHiCTb. Ilo-gpyre, BCTAHOBJIEHO, IO YMM Oijbllla IHTEHCUBHICTH
(TIOTY>XHICTh) HEOE3MEeYHOro SBMILA, TUM pidlle BOHO TparuiseTbes. Ilo-
TpEeTE, KOXHOMY BHIY HeOe3MeK IepeayloTh II€BHi crielu@iuHi O3HaKu
(nmepenBicHuku). Ilo-ueTBepre, 3a Bci€el HemepeadaYyBaHOCTI Ti€l YM iHILOI
MPUPOJHOI Hebde3MeKu, i1 MposB Moxe OyTu nepegdadyeHuit. HacamkiHelb,
Mno-m’siTe, y OararbOX BMMAJKaX MOXYTb OyTH mepeadadeHi ITacMBHI Ta
aKTHMBHI 3aXVCHI 3aXOAW Bil MPUPOIHUX HEOE3IIEK.

Posrnsimaroun nmpupoaHi  HeOe3meku, MNOTPiOHO  BiA3HAYMTU  POJIb
AHTPOIIOTEHHOI'O BIUIMBY Ha 1X MposB. Bimomi uymcieHHI (paKTu HNOpPYLICHHS
piBHOBAaru y NpupoOJHOMY CEPEIOBUILI B Pe3yJIbTaTi MisSUIbHOCTI JIFOACTBA, SKi
MPU3BOASITh OO0 IIOCWUJICHHS HEOE3IEYHOro BIUIMBY. Tak, 3rigHO ITaHMUX
MIXKHApPOJIHOI CTAaTUCTUKM, MOXOMKeHHS Omm3bko 80 % cydacHUX 3CYBIB
MOB’s13aHEe i3 JiSUIbHICTIO JIOAUHU. Y pe3yibTaTi BUPYOOK JIiCy 3pOCTae
aKTHUBHICTb CEJIiB, 30LIbLIYIOTHCS MAaBOJKOBI BUTPATH.

Huni macmuradbu BUKOpHUCTAaHHS MOPUPOJHMX PECYPCIB CYTTEBO 3POCIIH.
Lle mpu3Besio OO0 TOro, IO CTaJW BiAYYTHO BUSIBIISITAUCS PUCHU TJIOOATBHOIL
eKoJoriyHoi Kpu3u. [Iprpoga Haue MCTUTH JIFOJMHI 3a TpyOe BTOPTHEHHS Y i1
BosogiHHA. [Ipo 1me 200 pokiB ToMy nomnepeaxaB BUIATHUA aHIIIMCHKUM
ekoHoMicT Manbryc Tomac PoGepr (1766 —1834), BuknaBmM y mpaiii
«OnBIT 0 3aKOHe HapojoHaceneHus» (1798) cBoio0 KOHIEMIIIO IIPO Te, IO
MEXaHi3MOM PEeryJisilil  JIOACBKMX TIOMYJISLiA CTaHyTh eIigemii, TOOTO
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(phakTOpM, 10 3ajexaTb Bil TyCTOTM HacejeHHs. Han uiero mpoOiaemMoro
JIIOACTBO TIIOYAJIO CEPMO3HO 3aMUCIIOBATUCS TIABKM OCTaHHIM 4YacoM.
JloTpuMaHHS TIPUPOJHOI PIBHOBArM € HAWBAXJIUBIIIUM TPOPIIAKTUYHUM
(dakTOpoM, ypaxyBaHHS SIKOTO JA€ 3MOTY CKOPOTUTM KUJIbKICTb HEOE3IEYHUX
SIBALLI.

Mix npupogHMMU HeOe3NeKaMM ICHYE B3aEMO3B’S130K. OaHe SBMILE
MOX€ MPAaBUTU 3a NIPUYMHY, CIIYCKHUI MeXaHi3M JJIsI HACTYITHUX SIBULII.

Hampuxknan, 3emiieTpyCc MoOXe BHMKJIMKATA CHITOBI JaBUHW, OOIII Ta
CHiromajau, TMOBEHi, BOJAHY e€po3il0, CceJli, 3CyBU, TipChbKi OOBaJd Ta
KaMeHeNnaau, IITOPpMU, TaU(pyHU Ta IPUILIMBU.

3a HasIBHUMU OLIIHKAMM, KiJIbKiCTb IPUPOJHUX SIBUL HA 3eMJli 3 IUIMHOM
yacy He 3pocTae abo Maiike He 3poCcTa€, aljie JIOACbKI XEPTBU Ta
MarepiaabHa IIKoda 30uIblnyioThed. IllopiyHa i1MOBIpHICTH  3aruodesti
MEIUKAHLS TUIaHeTH 3eMJISl BiJl MPUPOAHUX HEOE3IMEK OPIEHTOBHO HOPiIBHIOE
107, TOOTO Ha KOXHi CTO TUCIY MELIKAHLIIB TMHE OLHA JIIOAMHA.

ITepenymMoOBOIO YCITILIHOIO 3aXMUCTY Bif MICBKMX HEOE3MEeK € BUBYEHHS 1X
MPUYMH Ta MEXaHi3MiB. 3HaIO4M CyTh IPOLECIB, MOXHA IX mepeadadyyBaTu. A
CBOEYACHUI Ta TOYHUI IPOTHO3 HEOE3MEUYHMX SBUIL € HAWBAXIUBIILIOK
MEPEIyMOBOIO €()EKTUBHOIO 3aXUCTY. 3aXUCT BiJ MPUPOTHUX HEOE3MEK MOXKE
OyTM akTUBHUM (OYIiBHMLTBO iHXEHEPHO-TEXHIYHUX CHOPYH, IHTEPBEHIIis
Ta MEXaHi3M $BUIIA, MOOUI3allisd MOPUPOAHUX PECYPCiB, PEKOHCTPYKIIis
NPUPOAHUX OO’EKTIB TOIINO) Ta IACMBHOI (HAampuWKJIad, BUKOPUCTAHHS
YKPUTTIB). Y OUIBLIOCTI BUMNAJAKiB aKTUBHI Ta MAaCMBHI METOIU MOETHYIOThCSI.

3a jokani3ali€elo MPUPOAHI HeOe3NeKU MOXYTb OyTU 3 IEBHOIO MipOIO
YMOBHOCTI TIomijieHi Ha 4 Trpynu:. JiTocEepHi (3eMJIETPYCU, BYJIKAHMU,
3CyBH);HeOe3nekn rigpocdepu (MOBEHi, IyHaMi, IITOPMH) aTMOCQEpPHI
(yparanu, Oypi, cMepdyi, TIpan, [OOIlI); KOCMIiYHI (acTepoiau, IUIAHETH,
BUIIPOMIiHIOBAHHS).

3.1.2. Jlirocdepni HeOe3neku

Semaempycu. Ilnanera 3emyst 3a GOPMOIO € €IIMNCOIA 13 CEpeaHIM
pamiycoM 6371 kM. 3emis CKJIama€Tbcs 3 KiJBKOX Pi3HMX 3a CKJIagoM Ta
(pi3MYHMMM BJIACTUBOCTSIMU OO0OJIOHOK-Teocdep. Y LeHTpi 3eMJli MiCTUThCS
SIpO, 3a HMM ige MaHTisd, IMOTiM 3eMHa Kopa, riapocdepa Ta atmocdepa.
BepxHs Mexxa MaHTII IPOXOAUTh HAa TIMOMHI Bim 5 go 70 KM IO IOBEpPXHi
MoxopoBurua, HUKHSI Ha ranouHi 2900 kM mo Mexi 3 siapom 3emuti. MaHTig
3eMili OUIMTBCSI HaA BEpXHIO 3aBTOLIKM Oam3bko 900 KM Ta HMWXHIO —
oam3pko 2000 kM. BepxHg MaHTiII pa3oM i3 3€MHOI0O KOpOIO YTBOPIOE
Jitocepy. Temrneparypa y MaHTII BBaXKA€ETLCS TaKoO, 10 JH0piBHIOE 2000 —
2500 °C, a Tuck 3Haxomuthed y Mexax 1—I130 T'H/m? Came y MmawuTii
BigZOyBalOTbHCS TEKTOHIUHI IMPOLECHU, 1O BUKIMKAIOTH 3emieTpycu. Hayka,
110 BUBYAE 3€MJIETPYCHU, HA3UBAETBLCS CEUCMONAORIEN).
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3eMJIeTpyCH — 1I¢ IiA3eMHi IOIUTOBXM Ta KOJMBAHHS 3€MHOI MOBEPXHI,
110 BUHMKAIOTh Y PEe3yJbTaTi panTOBUX 3MillEHb 1 PO3PHUBIB y 3€MHI KOpi
a00 BEpXHi 4YaCTMHI MaHTil ¥ MepemaroThCsd Ha BEJMKI BIACTAaHI y BUIJISIL
MPY>XHUX KOJUBaHb.

ITpupona 3emJieTpycCiB J0 KiHIS HE PO3KpUTA. 3eMJIETPYCHU BinOyBarOThCS
y BUIJISIAL Cepil MOLUTOBXIB, $IKi BKJIIOYAKOTh (DOPIIOKU, TOJOBHUI MOIUTOBX
Ta adrepiioki. KiabKiCTh MOIITOBXIB TAa IHTEPBAIM 4YacCy MiXK HUMHU MOXKYTh
Oyt camMmuMU pi3HUMHU. [ 0JIOBHUIA MOIITOBX XapaKTEepU3YEThCS HANOUIBIIOI
cujio. TpuBaliCTh TOJOBHOIO IIOINTOBXY 3BMYAMHO KiJIbKa CEKYHH, aje
Cy0’€KTMBHO CHPUMMAETHCS JIOAbMU SK JyXe TpHMBajaa. 3TiIHO JaHUX
TcuxiaTpiB Ta TICHMXOJIOTiB, IO BHBYAJIM 3€MJIETPYCHU, adTEepLIOKM iHOIL
NPU3BOIATL OO0 OUIBII BaXXKOro MNCUXOJOTIYHMI BIUIMBY, HiX TOJOBHUM
MOIUTOBX. Y JIIoJei Mig BIJIMBOM a(TeplIOKiB BMHUKIO Big4yTTS
HEBiABOPOTHOCTI 0iau, i BOHU, CKYTi CTpaxoM, He HisJIM 3aMiCThb TOro, 1100
LIyKaTyu Oe3IeyHe MiClle Ta 3aXUIIATUCS.

Ocepenok 3emaeTpycy — lie ACSIKMM O0’€eM y TOBINI 3€MJi, Y MexXax
SIKOTO BIZOYyBa€TbCS BUBIJIbHEHHS eHepril. LleHTp ocepenky — yMOBHa
TOYKA, IO 3BETHCS TIMMOLIEHTPOM, 200 (POKYCOM.

[Tpoekuiss rimoLEHTPY Ha MNOBEPXHIO 3eMJIi HA3UBAETLCS eniyeHmpoM.
HaBkpyru Hboro BigOyBaroTbcsl HaiOinblii pyiiHyBaHHSA. lle Tak 3BaHa
naelicmoceticmosa 061acmo.

KinekicTh 3emieTpyciB, $Ki IIOPOKY PEECTPYIOTbCSI Ha 3€MHIi Ky,
BUMIPIOETHCS COTHSIMM THUCSIY, 4 3a JaHUMU NESIKUX YYEHUX — MiIbHOHAMM.
Y cepeanbomy KoxkHi 30c. PeectpyeThest oguH 3emierpyc. Cuily 3eMieTpycy
OLIiHIOIOTh 32 iHTEHCHBHICTIO PYHHYBaHb Ha MOBEpxHi 3emuli. IcHye 6arato
ceifcMiyHMX Kaa iHTeHcuBHOCTI. 1lIkany inTeHcuBHOCTI v 80-Ti poxu XIX
ct. ctBopuiu e Pocci Ta @opens (Bin I no X), y 1920 p. itaniens Mepkanii
3aIPONOHYBAB iHIIY LKAy 3 Aiarna3oHoM 3HaueHb Bin I mo Xii. ¥V 1931 p.
ug IKaja Oyma ymockoHajeHa Bymom ta Helomenom. Y 1963 p. C.
MenBeneB i3 cIliBaBTOpaMu 3allpOIIOHYBAaIM HOBY LLIKaJy.

JIiHii, 1m0 3’€AHYI0OTh NMYHKTW 3 OJHAKOBOIO iHTEHCHUBHICTIO KOJIMBaHb,
Ha3uBalTbCcs  i3oceiucmamu. Y 1935 p. npod. KanipopHiiicbkoro
T€XHOJIOTIYHOTO 1HCTUTYTY Y.PixTep 3amponoHyBaB OLIIHIOBATA €HEPTIiIO
3eMJIETPYCY 3a MarHityaoro (Bim Jiat magnitudo-BennunHa). CeiicMoiioru
BUKOPHMCTOBYIOTh KiJIbKA MarHiTHMX Inkajg. B fmnoHil BUKOPUCTOBYIOTH
mwkany 3 cemu MarHitya. Came i3 wiel mkanu BuxoauB K. @D. Pixrep,
MIPOINOHYIOUM CBOIO YIOCKOHAJECHY MArHiTyIHY ILIKaly.

IIIkana Pixtepa — ceiicMiuHa IKajJa MAarHiTyl, 3aCHOBaHA Ha OLIHIII
eHepril CEMCMIYHMX XBWJIb, 1110 BUHMKAIOTh MiJ 4Yac 3emJeTpyciB. Marniryga
caMUX CWJIBHMX 3eMJIETPYCiB 3a 1IKajow PixTtepa He mepeBuiye 9.

Marnityga 3eMJIETpYCiB — YMOBHA BeJIMYMHA, SKa XapaKTepus3ye
3arajlbHy €Heprilo MNpPYyXHUX KOJMWBAaHb, BUKJIMKAHUX 3EMJIETPYCOM.
Marxityna nponopuiiiHa Jiorapu@My €Heprii 3eMJIeTpPyCiB 1 Ja€ 3MOry
MOPIBHIOBATH JKepeJia KOJMBAHb 32 1X €HEPri€lo.
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3HaueHHsI  MAarHiTygud 3eMJIETPYCiB  BM3HAYA€EThCS  BUXOASAYU i3
CIIOCTEpEXEHb Ha CeUcMiYHMX cTraHuigx. KoamBaHHS TpyHTY, 1O
BMHMKAIOTh ITiJ 4ac 3eMJIETPYCIB, PEECTPYIOThCS CHELiaJIbHUMU TpUIagaMu
— celicMorpadamu. PesynbraToM 3anucy ceiicMorpagiuyHuMX KOJIMBaHb €
ceiicMorpama, Ha $KIM 3aluCylOTbCd MO3J0BXHI Ta MONEPEYHi XBWIIL.
CnoctepexXeHHsl 3a 3eMyeTpycaMy 3OiCHIOIOTBCS CEMCMIYHOIO CITyXK0010
KpaiHu. [esKki naHi 3eMaeTpyciB nNpuBeaeHi y Tadauugx 3.1 ta 3.2.
Taonwuus4a3.1l. Y3araJbHeHi OLIHKYA [il 3¢MJIETPYCiB

Jiama3zoH CepenHe ynuciao| TpuBaiicTb Paniyc paitony
MarHiTyau 3eMJIETPYCiB Ha CUJIBHUX CUJIBHOTO
3eMJIETPYCY 3a 3eMJIi Ha piK | CTPYCiB I'PYHTY, | CTPYCY I'PYHTY,

PixTepom C KM
4,0-4,9 8000 0-5 0-15
5,0-35,9 900 2-15 5-30
6,0 - 6,9 140 10 - 30 20 - 80
7,0-17,9 15 20 — 50 50 - 120
8,0 -8.9 — 30 — 90 80 — 160

T aoamnunsga 3.2. Po3paxyHkoBi 3HaYeHHs 3MillleHHA TPYHTY Mix yac
3eMJIeTPyCy

[nrencusHicts | IpuckopeHHs [IBUAKICTH I'opuzoHTanbHE
3eMJIETPYCY B 3MILUEHHS 3MILUEHHS TPYHTY, 3MILIEHHS
Oanax (IIKajga | TPYHTY, cM/C? cMm/c TPYHTY, MM
MSK-64)
VI 30 - 60 3-6 1,5-3
VII 61 — 120 6,1 — 12 3,1-6
VIII 121 — 240 12,1 — 24 6,1 — 12
IX 241 — 480 24,1 — 48 12,1 — 24

3eMJIeTpyCU MOIIMPEHiI HAa 3eMHill MOBEPXHi Oyke HepiBHOMipHO. AHaJi3
CEMCMIYHMX, TeorpadiyHMX AaHUX NA€ 3MOTry BU3HAYMTHU Ti 00JIacTi, A€ CIif
YyeKaTh y MaOyTHbOMY 3€MJIETPYCIB 1 OLIIHUTU 1X IHTEHCHUBHICTb. Y LILOMY
MOJISITAE CYTh CEMCMIYHOIO paiiOHyBaHHSI.

Kapra ceiicMiyHOTO paiioHyBaHHS — L€ OQILIMHUA JTOKYMEHT, SIKUM
MMOBMHHI KEpyBaTUCS OpraHisailii, 110 3aiiMalOTbCS MPOECKTYBAHHSIM.

IToxu He BupimieHa mpodJieMa NOPOTrHO3y, TOOTO BHU3HAYEHHS 4Yacy
MaiOyTHbOro 3emiieTpycy. OCHOBHMU NLLISAX OO BUPILIECHHS L€l MPpOOIeMU
— pEeecTpallisl <«IIpPOBICHUKIB» 3eMJIETPYyCY — CJIA0OKMX MOMNEepeaHix
MOILITOBXiB ((POpIUTOKIB), Aedopmaliili 3¢eMHOI IIOBEpPXHI, 3MiH MapaMeTpiB
reoi3MYHUX TMOJIB Ta iH. 3HAHHS 4YacCOBMX KOOPAWHAT MOTEHLIMHOIO
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3eMJIETpPYCYy Oarato B 4YOMy BM3Hauva€ e€(EKTHUBHICTb 3aXOJiB ILIOAO 3aXUCTy
17 yac 3eMJIETPYCIB.

Y paitoHax, 110 3a3HAIOTh 3€MJIETPYCIB, 3MIMCHIOETBCS CEMCMOCTIKE, ado
aHTUCENCMIYHEe OymiBHMUTBO. lle 3HauuMTh, 1O NOpM NOPOEKTYBAHHI Ta
OyIiBHULTBI YpaxOBYIOTbCS MOXKJIMBI Jil Ha OyHiBJI Ta CIIOPYIM CEMCMIYHMX
cun. BumMorm g0 00’ekTiB, 110 OYyOyIOTbCS Yy CEHACMIYHMX palioHax,
BCTAHOBJIIOIOThCS OyaiBHMUMMU HopMmamu i npaswiamu (BHIIl TI-A, 12-69)
Ta IHIUMMU JOKYMEHTaMM. 3a NPUIHATOI B YKpaiHi 12-0ajdbHOIO IIKAJIO0IO0
HeOe3MeYHuMU JUIg  OyliBesib  Ta CIOPYHd BBaXarmThCId  3E€MJIETPYCH,
iHTEHCUBHICTh SIKMX 7 ©OajniB Ta Oiablie. bymiBHMLUTBO y pailoHax i3
CEMCMIUHICTIO, sIKa MepeBullye 9 OajiB, HeeKOHOMiuHe. Tomy, y mpaBuiiax
Ta HOpPMax BKa3iBKM OOMeExXeHI palioHamMu 7—9-0ajJibHOI CEWCMIYHOCTI.
3abe3neyeHHs IIOBHOTO 30epeXeHHs OyliBeab I 4Yac 3eMJIETPYCIB
3BMYAHO BMMAra€ BEJIMKMX 3aTpaT Ha aHTUCEMCMIiYHi 3aX0au, a y JESIKUX
BUNAJKax MPAaKTUYHO He3[iliCHEHHe. BpaxoByioum, 11O CUJIbHI 3eMJIETPyCHu
BiAOYyBalOTLCS PIAKO, HOPMM TPUITYCKAIOTh MOXJIMBICTh ITOLIKOIXEHHS
€JIEMEHTIB, sIKi He CTAHOBJISITh 3arpo3u sl Jwojei. Hallcnpusgtaupilmumum y
CEMICMIYHOMY BIJTHOILIEHHI BBAaXalOTbCS CKEJIbHI TPYHTH.

CeliCMOCTIMKICTb CIIOpY CYTTEBO 3aJICKUTh BiJ SIKOCTI OymiBeJIbHUX
MarepiajgiB Ta poOiT. MeToaum po3paxyHKOBOI OLIIHKM CEUCMOCTIMKOCTI
OymiBeJib MaloTb TNPUOJM3HUI XxapakTep. ToMy HOPMM BBOISTb PSI
00OB’SI3KOBMX KOHCTPYKTMBHHUX OOMEXEHb Ta BUMOTI. /10 HUX BIZHOCSITHCS,
HampuKJiaa, OOMEeXEHHs po3MipiB OymiBesb, 110 OyayIOThbCS Yy IUIaHI Ta IO
BUCOTI. /11 yTOUHEHb JAaHUX CEMCMOJIOTIYHOIO palilOHYBAHHS ITPOBOAUTHLCS
CEeMCMOJIOTiYHE MIiKpOpaliOHYBaHHS, 3a JOMNOMOIOI SIKOTO iHTEHCHUBHICTb
3eMJIETPYCiB Y 0ajtax, moKa3aHa Ha KapTax, MOXe OyTM CKOPEKTOBAaHO Ha * 1
— 2 0anu 3ajJieXHO Bil MiICLEBUX TEKTOHIYHMX, TIeOMOpP(POJOriYHUX Ta
IPYHTOBUX YMOB.

3eMiieTpyC — TIpi3HA CTUXisl, sIKa HE TUILKM PYMHYE MicTa, a i1 3abupae
TUCAY1 JIOACHBKUX XUTTIB.

Tak, y 1908 p. 3emierpycoM 3 MarHitygow 7,5 3pyilHOBaHE MiCTO
Meccanina (Itanist), sarunyno OGinswe 100 Tue. momeit. Y 1923 p.
KaTacTpo(piyHUM 3eMJeTpycoM (MarHityga 8,2) 3 €mileHTPOM Ha OCTPOBI
XoHcio (SInonist) 3pyitHyBano Tokio, Mokoramy, 3armHymno 6au3pko 150 Tuc.
moneit. Y 1948 p. 3emiieTpycoM 3pyiiHOBaHMM Alxabana, mardityga 7, cuaa 9
OaJiB.

[Homi 3emuieTpycaM mepeayloTh Fpo30Bi po3psau y atMocdepi, BUAIEHHS
ME€TaHy 13 3eMHOl Kopu. lle Tak 3BaHI <«IPOBICHUKHW» 3EMJIETPYCIB.
KonauBaHHS, 110 BMHUMKAIOTH IIiJl 4ac 3€MJIETPYCIB MOXYTb OYyTHU IPUYUHOIO
BTOPUHHUX €(eKTiB y BUIJISIAI 3CYyBiB Ta CeJE€BUX IOTOKIB, IyHaMi, CHirOBUX
JIJaBUH, TMOBEHEeI, pO3JIOMIiB Yy CKEJIbHMX MOpOJaX, MOXKeX, >KOJOOJEHHS
3€MHOI ITOBEPXHI.

IIpoGiema 3axmcTy BiI 3€MJETPYCIB CTOITb JyXe TOCTpo. Y Hil
HEOOXiTHO PO3PIi3HATHU ABI TPy aHTUCEUCMIYHUX 3aXOiB:
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a) 3amoOixXkHi, Npo@iIakKTU4YHI 3axoau, 3OiCHIOBAHI OO MOXKJIMBOIO
3EMJIETPYCY;

0) 3axomu, 3AIMCHIOBaHI 0Oe3mocepeaHbO Meped, IIia 4Yac Ta ITicis
3eMJIETPYCYy, TOOTO il y HAA3BUYAWHUX CUTYaLlisIX.

Jlo mepmioi rpyny BIZHOCUTBCS BHWBYEHHS MPUPOIM 3E€MJIETPYCIB,
PO3KPUTTSI MOro MexaHi3My, igeHTHUdikKallisl MPOBICHUKIB, PO3pO0OKa METOMHIB
MIPOTHO3Y TOLIO.

Ha ocHOBI mochimkeHb OPpUPOAU 3EMIIETPYCY MOXYTh OyTH pO3pOOJIcHI
METOAM 3arobiraHHsl Ta MPOrHO3y IbOro HebOe3rmeyHoro sBuina. Jlyxe
BaXXJIMBO BUOpATU MiCLisl pO3TalllyBaHHSI HACEJIEHMX ITYHKTIiB Ta MiAIIPUEMCTB
i3 ypaxyBaHHSIM CE€MCMOCTIMKOCTI paiioHy. 3aXUCT BIICTAHHIO — HaWKpallui
3aci0 mpM BUpIilIEHHI NOWTaHb O€3MeKM I 4Yac 3eMieTpyciB. SKino
OyIiBHMLITBO BCE-TaKM OOBOAUTHCS BECTU Yy CEMCMOHEOE3NEYHUX palioHaXx,
TO HEOOXiTHO YpaXOByBaTM BUMOTHU BiamoBigHuX HOpM i nipaBuia (bHill), 1o
3BOJSTHCS 3arajioM OO MiJACWUJICHHS OymiBeJIb Ta CIIOPYII.

EdekTuBHICTb Iili B yMOBax 3eMJIeTPYCiB 3aJIeXXUTh Bill piBHS OpraHi3allii
aBapiiHO-PATYBAIbHUX POOIT Ta PIBHYI HaBYAaHHS HACEJE€HHS 1IOAO0 LIbOTO
MUATAHHS a TaKOX €(PEKTUBHOCTI CUCTEMU TTOBIAOMJICHHSI.

Ceni — KOpOTKOYACHI OypXJIMBi MaBOJKM Ha TiPChbKUX piuKax, 110 MalOTh
XapakTep TIps3ekaM’ssHUX T0oTokiB. IIpumuymHamm cejliB MOXYTh OyTU
3eMJIETPYCHU, CUJIbHI CHIronmaau, NOIi, IHTECHCUBHE TAHEHHS CHITY.

OcHoBHa HeOe3nmeKa — BeJdMKa KiHEMaTW4YHa €HEprisd TIps3bOBUX Ta
BOJISTHUX ITOTOKiB, IIBUIKICTb PyXy SIKMX MOXe gocsaratu 15 km/rog.

3a MOTYXHICTIO CejJeBi IIOTOKM IIOAUISIIOTH Ha TPYyNU: MOTYXHI
(BuHeceHHs Oinbire 100 Thc. M ceseBoi Macu), cepeaHbol MOTYKHOCTI (Bi
10 mo 100 tuc. m?), cmadbkoi moryxHocTi (MeHie 10 tuc. m*). CeneBi TOTOKM
BMHMKAIOTh HECIIOAIBAHO, IIBMIKO HAPOCTAIOTh 1 MPOJOBXYIOTbCS 3BUYAUHO
Bit 1 no 3 rox, iHomi 6 — 8 rom. Ceyi MPOrHO3YIOTHCSI 3a pe3yIbTaTaMU
CITIOCTEPEXEHb 32 MUHYJII POKHU Ta 32 METEOPOJIOTIYHUMU MPOTHO3AMU.

Jlo mpodinakTUYHUX 3axXOJiB IIPOTU CEdiB BiITHOCSTBHCS: TiIPOTEXHIYHI
cnopyau (jis1 3aTpPUMKU CeJIiB, JJISI CIIPSIMYBaHHSI CeJliB TOILIO), CITyCKAHHS
TaJol BOAW, 3aKpIIJIIOBAaHHS POCIMHHOIO 1Iapy Ha TIPCbKUX CXWIaXx,
JIicocagyJibHI pOOOTH, PETYJTIOBAaHHS pYOKHM JCy Ta iH. Y ceJIeHeOe3NMeUHUX
CTBOPIOIOTbCS AaBTOMATHUYHI CUCTEMM TMOBIIOMJICHHS IIPO CEJIEBY 3arpo3y Ta
pO3pOOJIIOIOTHCS BiAMOBIAHI TJIAHU 3aXO/IiB.

CHieosa naséuna — 11€ CHIrOBUIA 00BaJjI, Maca CHIry, 110 I1aJa€ 4Yu CIOB3a€
13 TIPCBKUX CXWJIB MiJ BIUIMBOM $IKOI-HEOyAb il 1 3aXOIUTIOE HAa CBOEMY
LIUIIXy HOBI MacHu cHiry. OJHi€l0 i3 COOHYKQJbHMX MNPUYMH JIABUHU MOXE
Oytu 3emierpyc. CHIroBi JaBUHU TTOLIMPEHI Y TipChbKMX paliOHaXx.

3a xapakTepoM pyXy JaBUHU MNOAUISIOTbCS Ha CXWJIOBI (3CyBH), JIOTKOBI
Ta cTpudarodi. Hebesrneka naBUHM TIOJNSATAE Yy BEJAMKIiN KiHETUYHINA €Hepril
MacH JIaBMHU, 11O MA€ BEJIWYE3HY PYHHIBHY Cuay. JIaBUHM YTBOPIOIOTBHCS HaA
Oe3icuX cXwiaX, KPYTM3HA SKUX Mae€ 3HAauyeHHd IouyuHarouu Big 15° Ta
Oinbure. OnTUMaabHI YMOBM i1 YTBOPEHHS JIaBUH Ha cxuiaax y 30-40° .
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Komu xpyrusna 6inbiie 50° cHIir ocumaeTses 00 IMITHIKKA CXWIY 1 JIABUHU
HEe BCTUTaloTh cpopmyBaTUcs. CXOJIKEHHS JIABUHU TMOYMHAETHCS TOJi, KOJU
1Iap CBIKOI'O CHiry, 1o BumnaB, gocsirae 30 cm, a ctaporo — 6inabiie 70 cM.
[IBUAKICTL CXOIXEHHSI JIaBUHM MoxXe pocsratu Oinbme 100 m/c, a B
cepenHboMy 20-30 M/c. TouHMIA TPOrHO3 4Yacy CXOMXKEHHS JIaBUH
HEMOXJIMBUIA.

€ BIZOMOCTI TIpO T€, 10 B €BpoMi KOXHOTO POKY JJABUHM Pi3HOTO BULY
3abuparoTh y cepeaHbomMy Oam3bko 100 mroacekux XuTTiB. IlpoTmnaBuHHI
npo@iJakTUYHI 3aXOOW TIOAIISIOTBCS Ha 2 TPYNM:. ITIaCMBHI Ta AaKTUBHI.
[TacuBHi cmocoOM MOJLITalOTh y BUKOPUCTAHHI OMNOPHMX CHOPYHA, IaMo,
JJABUHOPI31B, CHIT03aTPUMYBAJIbHUX ILIMTIB, HACAIKECHHI Ta BIAHOBJICHHI JIICY
TOLLIO.

AKTHBHI METOAM TIIOJISITAIOTH Yy IUTYYHOMY MPOBOKYBAaHHI CXOMXKEHHS
JIJAaBUHM Y 3a3aajierigb BUOpaHMM 4yac i 3a JOTpMMAaHHS 3axodiB Oe3reku. 3
LI€EX0 METOI BMKOHYETHCS OOCTPUI TOJOBHMX YACTUH IIOTCHUIMHUX 3PHUBIB
JJABUHU PO3PMBHUMM CHapsiiaMu ab0 MiHAMU, OPraHi3OBYIOTbCS BUOYXU
CIIPSIMOBAHOI1 MIii, BAKOPUCTOBYIOThCS CUJIbHI JIXKepesia 3BYKY.

Y 71aBMHOHEOE3NMEUHMX PErioHaX MOXYThb CTBOPIOBATUCS IIPOTUJIABMHHI
CIIy:>kOM, TiependadyaeTbCsl CUCTEMA MOBIIOMJIEHHSI Ta PO3pPOOJIIOIOTHCS TIaHU
3axXO/iB IJISI 3aXMCTY BiJ JIJABMH.

Bueepucenusa eyaxanie. CyKyIHICTb SBMIL, MOB’SI3aHUX 13 PyXOM MarMu y
3€MHIM KOpI Ta Ha 11 MOBEPXHI HA3UBAETHCS BYJIKAHIZMOM.

Maema (Bim rpeu. magma — TycTa Ma3b) — 1€ pO3ILUIaBjJeHa Maca
MEPEeBAXHO CWJIIKATHOIO CKJIaay, 110 YTBOPIOETBCS Yy TIJIMOMHHUX 30HAX
3emui. Jlocgraroum 3eMHOI TTOBEpXHI, MarMa BUJIMBAETHCS Y BUTJISII JIaBU.

JlaBa BIIpPI3HSAETHCH BiJl MarMy BIICYTHICTIO Ta3iB, SIKi 3BITPIOIOTHCS ITif
yac BUBepKeHHs. BynkaHu (3a iM’saMm Oora BorHio BynkaHa) SBJsiIOTh 00010
T€OJIOTIYHI YTBOPEHHS, 10 BMHMKAIOTh Hal KaHajJaMM Ta TPIiLLMHAMU Y
3EMHIi KOpi, MO SIKUM BUBEPra€TbCsl HA 3€MHY MOBEPXHIO MarmMa. 3BUYailHO
BYJKAaHU SBJSIIOTH COOOI0 OKpeMi Tropu, c@opMoOBaHi IpOAYyKTaMU
BUBEPXEHb.

Byikanu mnoguisiloTbesl Ha  Ji0di, CIUIg4Yl Ta 3racii. Jlo crsuux
BiTHOCSITbCS BYJIKAaHM, MPO BUBEPXKEHHS SIKUX HEMa BilOMOCTeli, ajie BOHU
30eperau cBo (popMy 1 MiJil HUMM BiZOYBarOTHCS JIOKAJIbHI 3€MJIETPYCH.

3racii — 1e pi3Hi ByJKaHU 0€3 sIKOi-HeOyab BYJIKAHIYHOI aKTUBHOCTI.

3a MexaHi3MOM 3CYBHOIO IpOLIECY BUAUISIIOThL TaKi TMIM 3CYBIiB: 3CYB,
BUJIABJIIOBAHHS, TiApaBJIiyHe BUHECEHHS Ta iH.

3a MIMOMHOIO 3aJIsITaHHSI MOBEPXHEBOIO KOB3aHHSI PO3Pi3HSIOTH 3CYBU:
noBepxHeBi — g0 1 M, aApiOHI — 10 5 M, TIMOoKi — 10 20 M, ayxe MIMOOKi
— Oinbie 20 M.

3a MOTYXHICTIO 3aJlydeHOl A0 IIPOLIECY MAacCH TIpChbKMX MOpia 3CyBU
oALIAT, Ha Maiai — no 10 tuc. M3, cepemni — Big 11 mo 100 Tmc. M,
Bestnki — Big 101 mo 1000 tuc.M?, nyxe Benuki — 6iabiie 1000 tuc. M.
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3a WBUIKICTIO PyXy 3CyBM OyBalOTh LIBUAKI (4aCc PO3BUTKY BUMIipPIOETHCS
ceKyHaaMu abo XBWJIMHAMM), CEPeAHbOI IIBUAKOCTI (XBUJIMHU, TOAWHMU),
MOBIJIbHI (IHi, POKH).

3cyBu (OPMYIOTBCS, SK MOpPaBWJIO, Ha AUITHKAX, IO CKJIAgalThCs 13
BOAOTPUBKMX Ta BOJOHOCHUX MOPiA TPYHTY, SIKI YEPryrOThCS MiX COO0OIO.
3CyBM BMHHUKAIOThb BHACJIOOK ITOPYILIEHHS piBHOBaru nopin. Komm cuim
3YCIUICHHS Ha IIOBEpPXHI KOB3aHHS CTalOThb MEHIUMMHM CKJIAAOBOI CWJIU
TSDKIHHSI, Maca nouyuHae pyx. HeOesmneka 3CyBiB IOJISITa€E B TOMY, 1O
BEJIMYE3HI MACHM TPYHTIB, 11O HECIIOAIBAaHO 3CYBalOTbCSI, MOXYTb MPU3BECTU
JI0 pyHYBaHHS OyaiBeJb Ta CIOPYM 1 BEJIMKUX XEPTB.

30yIHMKaAMU 3CYBHUX MpOLECIiB € 3eMJIETpYCH, BYJKAaHU, OydiBeJIbHi
pobotn Towo. IlomepemkxeHHS Ta 3axuMCT BIO 3CYBIB Ilependadae psina
MAaCMBHUX Ta aKTUBHUX 3aXOJiB.

Jlo mepuioi rpyny BiZHOCATH 3aXOAM OXOPOHHO-OOMEXKYBaJIbHOTO BUIY:
3a00poHa OyIiBHMIITBA, BUKOHAHHS BHOYXOBMX pOOIT, Haapi3aHHSI 3CYBHMUX
cxuiiB. JIo akTMBHMX 3aXO[iB BIAHOCSTH YJIALUTYBAHHS Pi3HUX IHXEHEPHUX
cOnopyld, MIAMIpHUX CTIHOK, PSAiB MajJdb TOLIO. Y HEO0E3MeYHUX MIiCLSX
rnepeadavyaeTbCsl CUCTEMA CIOCTEPEXEHHS Ta IIOBIIOMJICHHSI HACEJICHHS, a
TaKOX Jil BIAMOBIIHMUX YCTAaHOB 3 OpraHi3allil aBapiiiHO-pATYBaJbHUX POOIT.

3.1.3. T'inpocdepHi HeOe3nekn

Jlo HebGes3mek riapocdepu BIOHOCITBCA noseHi ma uyyHami. lloBigasim
Ha3uWBalOTh  BIIHOCHO TpUBaJi€¢ 30UIBIIEHHS  BOHOHOCHOCTI  PIYOK,
CYIIPOBO/XXYBAaHE ITABUILECHHSAM pPIiBHS BOIM, $SKE€ MOBTOPIOETHCS IIOPOKY
MIPOTSITOM OJHOIO M TOTO CaMOIO CE30HY.

Ilaéodok — TOPIBHSIHO KOPOTKOYACHE Ta HeNepioguyHe MigHSITTS PiBHS
Boau. [laBoaku, 110 BIAOYBaKOTLCSA OAWH 3a OJHMM MOXYTb YTBOPUTHU
MOBIJJISI, 4 OCTAHHE — MOBIHb.

Ilosinb — 3HAYHE 3aTOIUIEHHS BOIOIO0 MICLIEBOCTI Y Pe3yJbTaTi iAoMY
PiBHS BOJAM Yy piulli, 03epi a00 MOpi, IKMIl MOXe OyTU BUKIMKAHUMN PI3ZHUMU
npuurHamu. lle  HainmomuMpeHimia npuponHa  Hebesdneka.  IIoBiHB
BiIOYBa€TbCS uepe3 pi3Ke 30iUIbLIEHHSI KiJbKOCTI BOAMW B piulli, BHACIiAOK
TaHEHHSI CHIry abo JbOJOBHMKIB, pO3TalllOBaHMX Yy 1i OaceiiHi, a TaKoX Yy
pe3yabTaTri BUNAAaHHS CUJIbHMX omafiB. IloBeHI HepiaKo BUKIMKAIOTHCS
3arpOMaJXKeHHSIM ~ pycjla JbOAOM IMif 4ac Jbogoxony (3atop) abo
3aKyMOPIOBAHHSM pyCja BHYTPIIIHIM JIbOJOM MiJ HEPYXOMUM KPUXKAHUM
MOKPMBOM 1 YTBOPEHHSIM KpMKaHOI MpPOOKW, BMHUKAIOTH ITiA HIEIO BITPIB,
SIKi 3araHsioTbh BOAY 3 MOpPS 1 BUKJIMKAIOTHh MIABMUILEHHS PiBHS 3a paxyHOK
3aTPMUMKU Yy TUPJL TMPUHECEHOI PpIiukKow Boau. I[li moBeHI Ha3uBaKOTh
3A2IHHUMU.

Ha Mopchkux y30epexcKsX Ta OCTpOBaX MOBEHI MOXYTb BUHMKATH Y
pe3yJIbTaTi 3aTOIUIEHHS XBWJICKO, SIKA YTBOPIOETHCS IIiJ 4Yac 3€MJIETPYCIB,
BUBEPKEHHSIX BYJIKAHiB, LiyHami. [loBeHi 3arpoxyloTb Maiixke 3/4 3eMHOI
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nosepxHi. 3a ganHumMu IOHECKO, Big piuKoBUX IOBEeHEW 3arMHynao y 1947-
67 pp. Omm3bko 200000 momeit. CrewiajicTi BBaXaloTb, IO JIIOASIM
3arpoxye HeOe3Ieka, KOoJu liap BOAW Aocsdrae 1 M, a IIBUIKICTh ITOTOKY
nepeBuiye 1 m/c. IligiloMm Boau Ha 3 M BXe€ INPU3BOAUTH OO0 PYWHYBaHHS
OyniBenb. [1oBeHI MOCTIMHO CYNpPOBOMXYIOTH JIIOJCTBO 1 NMPUHOCSTH BEJIMKY
MaTepiajgbHy LIKOMY.

JlyXe cuibHa ITOBiHb, IKa cTajacs nmpuoan3Ho 5600 pokiB ToOMy y ITOJMHI
Turpy Ta €Bppary B Meconoramii, Majia HACTIIbKKA CE€PHO3HI HACHIAKM, 110
3HaiIa BigoOpaxeHHs y bibnii Ik BcecBiTHIW moTom. 3HayHA 4YacTUHA
lonnanmii 3HAXOOMTBHCSA HUXYE piBHA Mopsd. ToMy TyT 34aBHA MOYalu
criopyaxyBatu gamMo6u. Y 1953 p. cranacgd cuiabHa IOBiHb, 3a SKOI piBEHb
BOIM Aocdr 4,6 M. 3axXMCHi cnopyau He BUTpUMaIK. 3arunHysio oinbiire 18000
oci6. Y 1957 p. Oyno 3amoyaTkoBaHe OYAiBHUIITBO HOBUX 3aXUCHHUX CIOPYII.
I'amOypr, Bigmanenuit Ha 100 xm Bigm rtupaa Enbdu, nepioguyHO
3aTOILTIOETHCS Yy pe3yabTaTi IITOpMOBUX HaroHiB y IliBHiuHOMY Mopi. Y 1981
p. migiifom Boau ckijaB 5,8 M. Karactpodiuni nigiiomm Boau y Temsi
BimOyBaysmcsl Garato pasiB 3a 4yac icHyBaHHSI JIOHOOHY i CympOBOIXXYBaJMCS
Jmoacbkumu xXeptBamu. OctpoBa nenbtv HeBu, Ha sgkmx OyB 3aCHOBaHMA
Cankr-IlerepOypr, 3 1703 p. Ginbire 260 pa3iB 3aJuBaMCSd BOJOIO.

AJle BiTep He €IMHA MPUYMHA MOBEHi. IHOAI MoOXe OyTU MOBHE Oe3BiTpH,
a MOBiHb BC€ PiBHO BimOyBa€Tbcsd. [IpMUMHOIO TakuxX IOBEHEM Oyau IOBIi
XBWJI, 110 BUHMKAIOTh HAa MOpPi MiI BIUIMBOM LMKJIOHY. JloBra xBuid 3i
mBuakictio 50-60 xMm/ rom pyxaerbcd y DIHCBKY 3aTOKy, CTa€ OiIbII
BHCOKOIO Ha MUIKOBOAAlI Ta Yy 3aTOli, 1O 3BYXYETbCS, 1 INEPEIIKOIKAE
PIYKOBOMY CTOKY. 3a OTJHOYACHOI il YCIX MOXJIMBUX (paKTOPIB MigiiOM pPiBHS
Boau y aeabTi HeBu Moxe gocsartu 550 cMm. 3armOenb JItOAEH Mig yac MOBEHI,
BEJIMKa MaTepiajbHa IIKOJA, 3aBIaHa HEN, MPUMYINYE JIIOAeH BUBYATH 1l
SIBUILA Ta 3HAXOAWUTHU CIIOCOOM 3aXUCTY Bill HUX.

IToBeHi Ha piuykax 3a BUCOTOK MIAMOMY BOIM, IUIOLII 3aTOIUVICHHS Ta
BEJIMYMHI 30MTKIB MOAUISIOTbCSI Ha 4 KaTeropii: HM3bKi (MaJji), BMCOKI
(cepenHi), BUAaTHi (Besquki) Ta KatactpodiuHi. IcHye Knacudikalis moBeHi
3a O3HAKOI MPUYMH.

YacTtora moBeHel Ppi3Ha 'y pi3HMX perioHax. Hwu3bki noBeHi
MOBTOPIOIOThCI 4Yepe3 5—10 pokiB, BUCOKiI — 4epe3 20—25 pokiB, BUIATHI
— yepe3 50—100 pokiB, KatacTpodiyHi HE 4YacTillle OJHOro pa3y Ha
100—200 pokiB. TpuBaicTb moBeHel Bil KiabKox 10 80—90 nHiB.

3axucT J1oned B ymMoBax ITOBEHEl BKJIIOYA€E IIOBiIOMJICHHSI, €BaKyallilo
JIIONEW Ta IHINI 3aXOAM BIAMOBIAHO 0 IJIAHIB OOpOTHOM 13 MOBEHSIMU Ta
3aXMCTy HACEJICHHS.

HaitepexTuBHiIUMIA cOoci® OOpoTbOM 13 pPIiUYKOBUMM MOBEHSIMU —
peTyJII0BaHHSI PiYKOBOTO CTOKY LIJISIXOM CTBOPEHHSI BOAOCXOBUILI.

Hnsa 3axucty Big moBeHent y loyuranmii, I'epmanii, AHDIII Ta iHIIKX
KpaiHax OyaylOTh CIELIaJbHiI 3axWMCHI criopyau. [jas 3axucTy Big BOASHOIL
cTuxil y aenabTi HeBu OynyeTbCcs 3aXMCHUM KOMIUIEKC 3aBOOBXKHU Oiblie 25
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KM Y NONEPEYHUKY, HaceaeHui nyHKT ['opcbka — KpoHiuraar — JIoMOHOCOB.
Y  KOHCTpyKLii KOMIUIEKCY IepeadayeHi MPOMNYCKHI CHOpPyAu IS
CY[IHOILIABCTBA, BOJOIPOIIYCKHi CIIOPYOM, KaM’sHi Ta 3€MeJIbHi JaMOu, 110
MiIHIMAIOTBCS Ha TIaAiHHIO 3aTOKU Ha 8 M.

Ilynami — 1e rpaBiTalliiiHI XBWJII OyXE BEJIMKOI TOBXWHM, SKi
BUHMKAIOTh y pe3yJbTaTi 3CYBYy BBEpX a00 BHM3 BEAMKMX IUISTHOK OHA IIij
yac CWJIbHUX IMiABOAHUX 3€MJICTPYCIB, PIALIE BYJKAHIYHUX BUBEPXKEHb.

Yepes Many 30aTHICTh BOAU IO CTUCKAHHS Ta 4e€pe3 LIBUAKICTb IPOLECY
nedopmMmallii AiITHOK JHA CTOBI BOAMU, 1110 CIIMPAETbCSI Ha HUX, TaKOX
TIEPECYBAETHC, HE BCTUTalOUM po3TiKaTuCs. B pe3yabTaTi HAa MOBEPXHI BOIMU
YTBOPIOETLCSI TEBHE IABMILIEHHS a00 3HWXEHHS. 30ypeHHs, 1O
YTBOPWJIOCS, MEPEXOAUTb Yy KOJMWBAJIbHUM pyxX TOBILII BOAMU, 1O
MOLLUMPIOETHCS 31 IIBUAKICTIO, MPOMOPLIAHOI KBAAPATHOMY KOPEHIO TJIMOMHU
Mopsa (50—1000 xm/rom). BiactaHb MiX CyCigHIMM TpeOCHSIMU XBUJIb
3HaxoauTbcsa y Mexax 5—1500 km. BucoTta xBuab B 00J1aCTi 1X BUHMKHEHHS
3HaxoguThcs y Mexax 0,1—5 m, Ot y30epexckas — mgo 10 M, a y
KJIMHOTIOAIOHUX OyxTax, HOJMHaX pidokK — Ouiblie 50 M. Y mmb cyxomony
LIyHaMi MOXYTb MOILLUAPIOBATUCS OO0 3 KM.

Binomo Oinpmre 1000 BumaakiB myHami, 3 HuX Oau3bko 100 i3
KaTacTpOo(piyHMMM HACJIIAKAMU.

OCHOBHUIT paliOH, ¢ BUSIBIISIIOTLCS LIyHaMi — y30epeskoKsl TUXOIO OKeaHy
(80 % BumankiB), a TakoxX ATJIAaHTUYHUI oKeaH, i pimme CepeazeMHe Mope.
Llynami ayxe IIBUAKO AOCATalOTh Oepera. Mawuyu BEJIMKY €HEprilo, IO
nocarae iHomi 10%° epr, myHami poOJIATH BENUKI PYHHYBAHHS i CTAHOBIIATH
3arpo3y IJIs JIOAE.

HaniitHoro 3axucty Big LiyHamMi Hemae. 3axoJaMHM i3 4YaCTKOBOIO 3aXMCTy
€ CHOPYIXXEHHS XBWIEPI3iB, MOJIIB, HAaCWUMIB, CaOiHHSI JICOBUX CMYT,
ylaluTyBaHHS TaBaHe. llyHami He dBasge HeOe3meKu g KopalOJiB y
BiIIKPUTOMY MODI.

BaxxnuBe 3HaYeHHs U1 3aXMCTYy HACEJIEHHS Bil LIyHaMi MarTh CIyXOu
MOMNEPEIKEHHST MpO HAOAMXKEHHS XBWJIb, $KI MOpalOlTh Ha 3acamax
MonepeIKyBaJIbHOI peecTpaliil 3eMJIETPYCiB OeperoBUMHU cercMorpadamu.

3.1.4. AtmocdepHi HeOe3nekn

l'azoBe cepemoBuile HABKOJO 3eMJi, 11O OOEPTAETHLCS pPa3oM 3 HEIO,
HA3WBAETHCS ammocpeporo.

Cknan 1i Oimg moBepxHi 3emuti: 78,1 Hitporeny, 21% xucHio, 0,9 %
aproHy, y HE3HAYHMUX YaCTKaxX BIACOTKA OKCHAY KapOOHY, BOACHb, TeEJii,
HeoH Ta iHmi ra3u. Y HmxHiIX 20 KM TpuMaeTrbcd BomgHa mapa (3 % y
TpormyHoMy kiiMari, 2-10° % y Amdtapkrumi). Ha Bucori 20-25 kM
pO3TalllOBaHWI 1Iap O30HY, SIKMI 3amo0ira€e il IIKiAJUBOIO0 KOPOTKOXBUJIb-
OBOI'0 BUIIPOMiHIOBaHHSI Ha opraHidmMu Ha 3emii. Bume 100 kM Mojexyiu
rasiB po3majgaroThCsl Ha aTOMU Ta 10HM, YTBOPIOIOYM ioHOC(hEpy.
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3ajlexXkHO BiI PpO3MOAiIy TemmepaTrypu atMocdepy MNOAISIOThH Ha
mponocgepy, cmpamocgepy, me3ocghepy, mepmocgepy, exkzocgepy.

HepiBHOMIpHICTh HArpiBaHHSI COPUSIE 3arajibHiid LMPKYJIALil aTMocdepu,
sKa BIUIMBAE Ha TIoroay Ta kiiMarT 3emii. ATMoOc(EpHMI TUCK
PO3IOAIISIETBCS HEPIBHOMIPHO, 1O IPU3BOAUTH OO PYXy MHOBITPS BIIHOCHO
3eMiii Bi BUCOKOIO THMCKY A0 HHU3bKOro. lleil pyx Ha3MBa€eTbCs gimpom.
O06nacTh 3HMKEHOTO TUCKY B aTMOC(epl 3 MiHIMyMOM y LIEHTPI Ha3WBAETHCS
UUKAOHOM.

[IMKJIOH y MONMEepPEeYHUKY [JOCIra€e KiIbKOX THUCIY KIJIOMETpIB. Y
[1iBHiIYHIN MIBKYJl BITPYA Y LUKJIOHI AMYTb NPOTHA TOOMHHMKOBOI CTPIJIKM, a

y IliBoeHHIH — 3a romMHHMKOBOO. Iloroga mig yac LMKIIOHY IlepeBaxae
XMapHa, i3 CUJIbHUMHU BITpaMHMU.
Anmuyukion — 1e o0sacThb MIABUILIEHOTO TUCKY B aTMmocdepi, 3

MaKCMMyMOM Yy LeHTpi. [lonepeyHMK aHTUMLMKIIOHY CKJIAAA€ KiJbKa TUCIY
KUJIOMETpPiB. AHTULIMKIIOH XapaKTepPU3YEThCS CUCTEMOIO BITPiB, 1O IMYTh 3a
TOAVWHHUKOBOIO cTpisikoto y IliBHIUHIN miBKyJi, Ta nmpotu — y IliBoeHHI,
MaJIOXMAapHOIO 1 CyXOK MOroJow Ta cJIabKuMu BiTpamu. B atMocdepi MaroTh
MICLIE HACTYIIHI €JICKTPUYHI SIBUILA. I[OHI3auis hnoeimps, eaeKmpuuHe no.ne
ammocghepu, eseKkmpuuHi 3apsa0u Xxmap, cmpymu ma po3psiou.

Y pesynbTaTti IpUPOSHUX IIPOLECIB, SKI BiIOYBarOThCSI B aTMocdepi, Ha
3eMJli CIIOCTEpiraloThCs SIBUILA, SIKi SIBJISIIOTH Oe3mocepenHIo Hebeldneky ado
VTPYOHIOIOTh (YHKIIOHYBAaHHS CUCTeM JIIOAMHU. [lo Takmx aTMocdepHux
HEOE3MEK BiTHOCATbCS mMyMaHu, oxcereduys, OauUcKaeku, ypacauvu, Oypi,
cmepui, epad, 3amemini, Topuado, 31ueu moujo.

Oxceneduyss — 1ap 1IJIBHOTO JbONY, SIKMU YTBOPIOETHCSI Ha IIOBEPXHi
3eMJIi Ta mpeameTax (OIpoOBOJAX, KOHCTPYKIISAX) MpPUA 3aMep3aHHI Ha HUX
MEPEOXOJIOIKEHUX Kpaneab TyMaHy a0o JOIILy.

3BUYAHO OXEJIeaUuIls CIIOCTePira€ThCs 3a TemrepaTypu IoBiTps Big 0 go
— 3 9C, asie iHOAi TakOX 3a OLIBLI HU3BLKUX. Kipka HaMep3JIoro JIbOAY MOXE
JocIraTd TOBIUMHU KidbKoX caHTumeTpiB. Ilim mi€ero Barum J1bogy MOXYTb
pyViHYBaTUCSl KOHCTPYKIIii, JaMaTucd cydyku. Oxeyenpb MiABULIYE HEOE3IEKY
IUISL pyXy TPaHCIIOPTY Ta JIOACH.

Tyman — CKymuyeHHs1 ApiOHMX BOOSIHUX Kpareiab abo KpHKaHUX
KpUCTaiB, ad0 i TUX i IHIIMX y IIPU3eMHOMY Iuapi atmocdepu (iHoAi 0
BUCOTH KiJIBKOX COT€Hb METPIB), 11O 3MEHIIYE TOPU30OHTAIILHY BUAUMICTD 10
I XM i MeH1LE.

Y nyxe TrycTUX TyMaHax BUIMMICTbD MOXKE IIOTIpIIYBATUCS O KUIbKOX
MeTpiB. TyMaHM YTBOPIOIOTBCSI B pe3yJbTaTi KOHAEHcallil abo cyOJiMallii
BOJISTHOI Mapy Ha aepo30JbHUX (piOIKMX a00 TBEpAMX) YACTKaX, IO MIiCTATHCS
B TIOBiTpi (TaK 3BaHUX Sapax KoHAeHcallii). TymMaH i3 BOISIHMX Kpariejb
CIOCTEPITAETHCS, TOJIOBHUM YMHOM, MpPU TEMIIEpaTypax IOBiTpsa Builne — 20
OC. TIpu Ttemmeparypi Huxuye — 20 °C mepeBaxaloTb JIbONSAHI TyMaHy.
binbwicTe Kpanejab TyMaHy Mae paaiyc 3—I15 MKM 3a JOAAaTHOI TeMnepaTrypu
MOBITPsI Ta 2—5 MKM — 3a Big’eMHol Temneparypu. KiibKicte Kpamneab y 1
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cM’nioBiTps kKosmBaeThesa Bim 50—100 y ciabkux tymaHax i no 500—600 y
wibHuX. TyMaHu, 3a iX (PI3UYHMM TE€HE3UCOM IIOAUISIOTHCS Ha TyMaHU
OXOJIOMXKEHHS Ta TYMaHUW BUITAPOBYBAHHS.

3a CUMHONTUYHMMM yMOBaMM  YTBOPE€HHSI  BilIpi3HSIOTb TyMaHU
BHYTPIilIHbO-MACOBi, 110 (POPMYIOThCSI B OJHOPITHMX IOBITPSIHMX Macax Ta
TyMaHU (POHTAJIbHI, MOsIBa SIKUX IIOB’si3aHa i3 (ppoHTaMU aTMOCGHEPHUMMU.
IlepeBaxaroTh TyMaHM BHYTPIIIHBbO-MAcCOBI. Y OUIBLIOCTI BMMAIKIB 1€
TYMaHM OXOJIOIKEHHSI, O TOrO X IX MOAUISIOTh Ha pajialifiHi Ta yTBOpEHi
agBekuiero. PapmiauiliHi TymMaHM YTBOPIOIOTBCS Had CYXOJOJOM 3a YMOBH
3MEHILEHHSI TEMIIEpaTypyu BHACIIAOK pamiallifHOTO OXOJIOIXKEHHS 3€MHOI
MOBEpXHi, a Big Hel 1 mnoBiTpsgd. Hailyacrtilie BOHM YTBOPIOIOTHCS y
aHTULIUKIOHAX. TymMaHM, yTBOPEHI AaABEKIII€I0, YTBOPIOIOTHCS BHACIIOOK
OXOJIOJXKEHHS TEIUIOM BOJIOTOrO IIOBITPSA MiJ 4Yac MOro pyxy Had Oiablil
XOJIOOHOIO MOBEPXHEIO Ccyxomoay abo Boau. TyMaHM, YTBOpPEHi aaBEKIIi€lo,
PO3BMBAIOThCS SIK Had CYXOIOJIOM, TaK i HaJg MOpeM, HaldacTille y TeIUIMX
ceKTopax LHUKJIOHIB. LI TymMmaHu CTIHKIillIi, HIK pagiaLiiiHi.

®dpoHTaJbHI TyMaHUW YTBOPIOIOTHCS MMOOAM3Yy aTMocPepHUX (POHTIB i
MepecyBalOTbCd pa3oM 3 HUMU. TyMaHM MepelIKoIXalTb HOPMAJbHIN
po0oTi ycix BUIiB TpaHCOpTy. IIporHo3 TymaHiB Ma€ BeJIMKE 3HAYCHHS JJIsI
O€3IeKM.

Ipao — Bunp armocdepHux omnaaiB, 10 CKJIAZAKThCSI i3 CHEpUUYHUX
YaCTUHOK a00 IIMAaTOYKiB JboAy (rpaguH) po3MipoM Big 5 1o 55 M,
3yCTpivyarThesl TpaguHu giamerpoMm 130 MM Ta Macorw Oam3bKo 1 KT
I'yctuna Marepiany rpagud 0,5—0,9 r/em®. 3 1 xB Ha 1 M? magae 500—1000
rpaguH. TpuBamicTe BUNagaHHS rpaay 3BuM4aiHoO 5—10 xB, ayXe piako — 10
I ron.

Po3pobneni  paxmiojioriyHi  Me€TOOAM  BM3HAYEHHSI  HagIBHOCTI  Ta
HeOe3MeyHOCTI Ipaly Xmap, CTBOPEHI OIlepaTHMBHI CIyXOu 1Jis1 60poThOM 3
rpagoM. bopoTbba i3 rpamgoM TpyHTYETbCS Ha TIPUHLUII BBEACHHS 3a
JOTIOMOTOI0 pakeT abo CHapsliB y XMapy peareHTy (3BUYailHO HOIMCTOro
CBUHILII0O abo J¥omucroro cpibna), SKUA CIpPUSIE  3aMOPOXYBAHHIO
MEPEOXOJOKEHUX Kpaneyb. Y pe3yJibTaTi 3 SBISEThCS BeJIWYE3HA KiJIbKICTh
IITYYJHMX LEHTPIiB KpUcTai3awlii. TomMy TrpagvHU YTBOPIOIOTHCS MEHIIMNX
pPO3MipiB 1 BOHM BCTUTAIOTh PO3TAHYTH 1€ 0 MaAiHHS Ha 3eMIIIO.

Ipim — 3BykK B arMocdepi, L0 CYIPOBOMXYE po3psia OJMCKABKU.
BuKiIMKa€eTbCA KOJMMBAHHSIMM TIOBITPS MiJ BILIMBOM MWUTTEBOTO ITiABUILEHHS
TUCKY Ha LUISXy OJMCKABKU.

bauckaéka — 1€ TITAHTCBKUUN €JEKTPUYHUI ICKPOBUM pO3psa B
aTMoc(epi, 10 NOPOSBISIETHCS 3BUYAHO SICKpaBUMM CIlajlaXxOM CBITJa Ta
CYIIPOBOIXKYETHCSI TPOMOM.

Hajiyactimme OaMCKaBKM BMHUKAIOTh Y KyMYacTO-IOILIOBUX XxMapax. Y
PO3KPUTTS TIPUPOAM OJIMCKABKM BHECIM BHECOK aMEpUKaHChKUN (i3uk b.
®Opanxitin (1706—90), pociiiceki BueHi M.B. JlomonocoB (1711—54) Ta T.
Pixman (1711—53), sxkmii 3aruHyB Big yaapy OJWCKaBKM IIig 4ac
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BUIIPOOYBaHb aTMOC(QEPHOI €JeKTpUKU. bIMCKAaBKM MOAUISIOTBCS Ha
BHYTPILIIHbOXMApPHI, TOOTO Ti, IO MPOXONSATh Y CaMMUX T'PO30BUX XMapax, i
Ha3zeMHi, ToO0TO Ti, 1o O’totb y 3emito. Ilponec po3BUTKY Ha3eMHOIL
OJIMCKABKU CKJIANAETHCS 3 KIIBKOX CTamdii.

Ha nepurifi cragii y 30HiI, ¢ €JIEKTpUYHE IMOJI€ HAOCAra€ KPUTUYHOTIO
3HAYCHHS, TTOYMHAETHCS yaapHa 10Hi3allisl, CTBOPIOBAHA CIIOYATKy BUIBHUMU
€JICKTpOHAMM, 3aBXIW HAsIBHMMHW B HEBEJMKIN KiIJIbKOCTI y MOBITPI, Kl ITif
II€EI0 €JEKTPUYHOTO MOJs HAOyBalOThb 3HAYHMX IIBUIKOCTEH 3a HAMPSIMKOM
J0 3eMili i, CTUKA4YMCh 3 aTOMaMU ITOBITPs, 1OHI3yIOTh iX. TakuM 4MHOM
BUHMKAIOTh €JIEKTPOHHI JIABUHM, $Ki IEPEeXOdsdThb Yy HUTKHU EJIEKTPUUHUX
po3psliB  — CTpUMEpPM, 1O SBISIOTH COOOK KaHaiM 3 BHCOKOIO
€JICKTPOIIPOBIIHICTIO, KOTPI IIOENHYIOTHCSA 1 JAIOTh II0YATOK SICKPAaBOMY
TePMOIOHI30BAHOMY KaHaJjy i3 BUCOKOIO MPOBIIHICTIO — CXiq4acTOMY JIiIEpy.

Pyx nigepa mo 3eMHOI TOBEpXHi BiIOYBA€ETHCI CXOAWMHAMM Yy KijJbKa
JECATKIB MeTpiB 31 WBUAKICTIO ~ 5-107 M/c, micisa 4oro i pyx NMPUMUHAETHCS
Ha KiJIbKa OECSATKIB MKC, a CBITIHHS CMJILHO cJaOluae. Y HACTYIHIN cramil
JIiiep 3HOBY MPOCYBAETHCS Ha KiJIbKa JECATKIB METpPIB, ICKpaBe CBITIHHS MpPU
LIbOMY OXOIUTIOE ycCi mpolaeHi cxoanuHu. IloTtiM 3HOBY #age 3ynMHKa Ta
nocygadjieHHs cBiTiHHS. Lli poliecn MOBTOPIOIOTHCS IMiA 4Yac pyxy Jigepa 1o
MOBEPXHI 3eMJIi i3 cepeaHboro wmBHUaKicTio 2-10° M/c. B Mipy mpocyBaHHSA
Jigepa oo 3emMili HANpPyXXEHICTh MOJISI Ha MOTO0 KiHII MOCWMJIIOETHCS 1 MiJ MOro
Ji€l0 13 BUCTYyNAalOYMX Ha TIOBEpXHI 3eMJli MpPeIMETIiB BUKWIAETHCS
BiAMOBIAHUI CTpUMEp, 1O 3’€THYETHCS 3 JiAECPOM.

Ha upomy sBUILNI TpPYHTYETBCS CTBOPEHHS OJMCKaBKOBiABOmYy. Y
3aKJTIIOYHIN cTazii 1Mo ioHi30BaHOMY JIigepoM KaHany (puc.6) iime 3BOPOTHUIA
a00 TOJIOBHUM po3psa OJMCKAaBKM, 10 XapaKTePU3YETbCS CTPpyMaMHU Bil
JIECATKIB J10 COT€Hb TUCAY aMIIEp, CWJIbHOI $SCKPaBOCTI Ta BEJIMKOIO
IIBUAKICTIO mpocyBaHHsA ~ 10%...107 M/c. Temmeparypa KaHajgy IIiI d4ac
TOJIOBHOTO po3psaay Moxe nepesuiryBati 25000 °C, noBxkuHa KaHaly
onnckaBku 1—10 kM, giameTp — KiJabKa caHTUMeETpiB. Taki OJMCKaBKMU
Ha3UBAIOThCS 3aTsSLKHMMM. BOHM Haiyacriine OyBalOTh MPUYMHOIO TMOXKEXK.
3BUYaiiHO OJIMCKABKa CKJIAMAETHCS 3 KUILKOX MOBTOPHUX PO3pSiB, 3arajibHa
TPUBAJIICTh SIKMX MOXE MepeBullyBaTh 1 ¢. BHyTpillHbOXMapHi OJMCKaBKU
MICTATh Yy cOOi TiJIbKM JIiHIWHI CTamil , 1X JOBXWHA CcTaHOBUTbH Big 1 mo 150
KM. IMOBIipHiCTb ypaxeHHSI OJIMCKABKOI HA3eMHOrO 00’€KTa pocTe B Mipy
30iJIbIIEHHST MOro0 BUCOTU Ta i3 30UIBLIEHHSIM €JeKTPONPOBIAHOCTI TPYHTY.
Lli ob6cTaBMHM BpaxoOBYIOThCS MiA 4Yac yJaluTyBaHHsS OJMCKaBKoOBigzBoay. Ha
BiAMiHY BiJ HeOe3MeYHUX OJIMCKABOK, $IKi Ha3WBAaIOTb AiHIUHUMU, 1CHYIOTh
Kyab08i OJIMCKABKM, $SIKI HEPIAKO YTBOPIOIOTHCS BCJIA 3a yIapoM JIHIAHOI
OnuckaBku. JIiHIMHA Ta KyJboBa OJMCKABKM MOXYTb OYTHM IIPUYMHOIO
BaXKWX TpaBM Ta 3arubesi Joae. Ypapu  OJIWCKAaBKM  MOXYTh
CYIPOBOJIXKYBAaTUCSI PYMHYBAHHSIMW, BUKJIMKAHMMM 11 TEepMIYHUMHU Ta
€JIEKTPOAUHAMIYHUMU JiSIMU.
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HaiiGinpini pyiiHyBaHHS BUKJIMKAIOTh yaapyd OJMCKABOK y Ha3€MHI
00’€KTM 3a BiICYTHOCTI XOpPOIUMX CTPYMOIIPOBIZHUX WIJISIXiB MiX MicleM
yaapy Ta 3emuero. Bim emexTpuyHoOro mpo0orw y Marepiajai yTBOPIOIOTHCS
BY3bKi KaHaJIW, Y SKMX CTBOPIOETBHCS OYXKE BUCOKA TEMIIEpaTrypa i 4yacTMHa
MaTepiajay BUIAPOBYETHCS 3 BUOYXOM Ta HACTYIMHUM 3amnaidtoBaHHsAM. [lopyu
13 LIUM MOXKJIMBE BUHUKHEHHS BEJIMKUX Pi3HULIb MOTEHIIATIIB MK OKPEMUMU
npeaMeTaMu ycepeauHi Oyaisii. Lle moxe OyTv NpUUYMHOIO ypaxKeHHS JIIOAei
CJIEKTpUYHUM CTpyMOM. Jlyxxe HeOe3mneyHi IpsAMi yaapu OJIMCKABKOIO Yy
MOBITPsIHI JIiHil i3 JepeB’SITHUMM ONOpaMM, TOMY IO IIPUA LbOMY MOXYTb
BUHMKATU pO3pSAM 3 MPOBOAIB Ta amapatypu (TeaedoH, BUMMKaAdi) Ha
3eMJII0 Ta iHINI mpeaMeTu. lle MoxXe TIpU3BECTH OO ITIOXEX 1 ypaXeHHS
JIIONEH €JIEKTPUYHUM CTpyMoM. Ilpsmi ygapyu OJMCKAaBKM y BUCOKOBOJIBTHI
JIIHII MOXYTbh OYTHM NIPUYMHOIO KOPOTKMUX 3aMMKaHb. Hebe3reuyHe momnagaHHS
OnuckaBky y Jntaku. Ilig 4dac ygmapy OJMCKaBKM Yy JE€peBO MOXYThb OyTH
ypaxeHi JIIoau, SKi nepedyBaroTh MO0JIU3y HHOTO.

Po3psinn atMocepHOl eJIEKTPUKU 30aTHI BUKJIMKATU BUOYXM, MOXEXI Ta
pyriHyBaHHs OyaiBenb i criopyn. Lle mpusBeno no HEOOXimHOCTI PO3pPOOKU
cneuiaalbHOI CUCTEMU 3aXMUCTY Bil OJIMCKaBOK.

3axucm 6i0 0AUCKABOK — KOMILIEKC 3aXWCHUX MPUCTPOIB, MPU3HAYECHUX
JUIS1 3a0e31eYeHHsT 0e3MeKu JIIAEe, LIUIOCTI OyaiBeab i cnopyd, o0aagHaHHS
Ta MaTepiaiaiB Bil po3psaiB OJIMCKABKMU.

binuckaBka 3maTHa nOigTM Ha OymiBJII Ta CHOpPYAM HNPSIMUMHU yaapaMu
(mepBMHHA [id), $SKi BUKJIWKAIOThb 0O€3MOCEepeIHE MOILUKOIKEHHS i
pyViHYyBaHHS, 1 BTOPMHHMMHU [JiSMA — 34  JIONOMOIOI  SIBMIIL
€JIEKTPOCTATUYHOI ¥ eJIEKTPOMAarHiTHol iHaykKuii. Bucokuit moteHwian,
CTBOPIOBAHUI po3psigaMM OJIMCKABKM MOXE 3aHOCUTHUCS Yy OYHiBJIi TaKOX MO
MOBITPSIHUX JIiHISIX Ta Pi3HMX KOMYHiKauisx. KaHaa ToJI0BHOTrO po3psiay
omuckaBku Mae temmeparypy 20000 °C i Buie, fKa BUKJIMKAE MOXEXi Ta
BUOYyXxM y OyAiB/IsX 1 CIIOpyaax.

byaiBiai Ta npuUMillieHHS IJIATAIOTh 3aXUMCTYy Bif OJIMCKABOK BiAIIOBIAHO
n1o bH 305-77. Bubip 3axucTy 3ajeXuTb Bil MNpU3HAYCHHS OyniBii abo
CIIOPYIM, IHTEHCHUBHOCTI TPO30BO1 MISIJIBHOCTI Yy PO3IJISAAHOMY PETiOHI 1
OYiKYBaHOI KiJIbKOCTi ypaxkeHb 00’€KTa OJMCKABKOIO, 1110 MPUIIAAA€E Ha PiK.

[HTEHCUBHICTP TPO30BOI  [iSUIBHOCTI XapaKTePU3YETbCSI  CEPEIHBOIO
KUIBKICTIO TPO30BUX IOAMH Ha PiK n, ad0 YMCIOM TPO30BUX [IHIB Ha DPiK n,.
Bu3zHavaroTh 11 3a JOITOMOIO0 BiAMOBiAHOI KapTu, npuBeaeHol B bH 305-77,
IJIST KOHKPETHOTO PaiioHYy.

3aCTOCOBYIOTh 1 y3arajJibHEeHIIIMM MOKa3HUK — CEepPeaHsl KiJIbKIiCThb yaapiB
OauMcKaBKM Ha piK (n) Ha 1 kM? moBepxHi 3eMi, KW 3aJ€XUTH Bil
IHTEHCUBHOCTI I'PO30BOI1 JIisSIbHOCTI:

[HTeHCUBHICTD IPO30BOI 10-20 | 20-40 | 40-60| 60-80 | 80 Ta
JiSJILHOCTI, KiJIbKIiCTh/piK OLIbILIE
n 1 3 6 9 12
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OuixkyeaHy Kinvkicmb ypajceHb 0AUCKa8Kow Ha pik OyniBellb Ta coopyd N

He 00JIJafHAaHMX 3aXMCTOM BiJl OJJMCKABOK, BU3HAYAIOTh 32 (pOPMYIIOI0:

N = (S + 6h)-(L + 6h,)-10°,

ge S ta L — BIONOBIZHO IUMpUHA Ta JOBXWHaA OyaiBal (Criopyau), IO
MOTpeOye 3aXUCTy, SIKA MA€E€ y IMJaHI NPSIMOKYTHY (opMy, M, s OymiBedb
CKJIagHoO1 KoH@irypauii npu po3paxyHKy N y sgkocti S ta L npuiimMaioTh
IIMPUHY Ta TOBIIMHY HAWUMEHILOIO MPSIMOKYTHMKA, YV KW MOXHAa BOKUCATU
OymiBiao Ha IUIaHi; h, — HalbOinpma BUcoTa OyaiBai (cmopyau), M; n —
cepenHbOpiYHA KUIBKICTh yaapiB OauMckaBku y 1 KM? 3eMHOI ITOBEpXHi Y
MiClli po3TalllyBaHHsI OyIiBIi.

Jna pumapiB, BOJOHaAMipHUX BEX, LIOTJ, JAEepeB OYiKyBaHY KUIBKICTb
yaapiB OJIMCKAaBKK B piK BU3HA4YaIOTh 32 (DOPMYJIOIO:

N = 9.10°h?,

Y HezaxuleHy Big OJMCKaBKU JIiHiIO eJeKTporepenadi J10BXWHOW L kM
i3 cepeHbOI0 BUCOTOIO MiABICY MPOBOXIB h., KUIBKICTh yaapiB OJIMCKaBKM 3a
piK CKJIaga€e 3a MPUIYLIEHHS, 10 HeOe3IeyHa JIiHisg IMOLIMPIOETHCS Bil OCi
JiHil B obuaBa 60ku Ha 3 h,

N = 0,42-10” Lh.,n,

3ajie>XHO Bif IMOBIpHOCTI BUKJIMKAHOI OJIMCKABKOIO MOXexXi abo BHUOYXY,
BUXOAIYM 13 MacluTabiB MOXJIMBUX pPYMHYBaHb a00 30UTKy, HOpMaMu
BCTAHOBJICHI TpM KaTeropil yJallTyBaHHS 3aXUCTY Big OJMCKABOK.

Y OymiBagx Ta crnopyaax, BigHeceHMX 0o 1 kaTeropii 3axucry BiA
OIMCKaBKKU, MOOBIMi 4Yac 30epiraloTbCsl 1 CUCTEMAaTUYHO BUHUMKAIOTH
BUOYyXOHeOe3ImeyHi CcyMilllli Tra3iB, Hmapd Ta MNOWiIy, MOepepoOasioTecs abdo
30epiraroTbCsl BUOYXOBI peyoBMHU. BuOyxy y Takux OymiBJISIX, SIK MPaBUIIO,
CYIIPOBOIXKYIOTHCSI 3HAUHMMMU PYHHYBAHHSIMU 1 JIIOJCHKMMU XEPTBAMMU.

YV 6yniensix Ta crniopynax 11 xaTeropii 3axucTy Ha3zBaHi BUOYXOHeOe3MEUHi
CyMillli MOXYTb BMHMKHYTHM TiJJbKM B MOMEHT BHUPOOHMYOI aBapii abo
HECITPABHOCTI TEXHOJIOTIYHOro OOJIafHAHHS, BMOYXOHEOE3MeUHi pPEeYOBUMHU
30epiraroTbcsl y HamiliHii ynakoBui. IlomaganHst 6auckaBKy y Taki OyniBii,
K MpPaBUJIO, CYIPOBOMIXYEThCSI 3HAYHO MEHIIMMM pPYWHYBAHHSIMM Ta
>KEPTBaMU.

YV O6ynisnsax Ta cnopymax 1il kareropii Binm mpsiMoro ymapy 6;1mMckaBKu
MOX€ BUHMKHYTM I10XEXa, MEXaHIUYHI pyMHYBaHHS Ta ypaxXeHHs Joacit. /1o
i€l KaTreropili BIZHOCATBCS BUPOOHWYI TIPUMIILLIEHHS, AOWUMOBI TpyoOH,
BOAOHAITIpHI OallUTU TOLIO.

ByniBii Ta crnopyau, SIKi BiTHOCATBCS 3a YJAIITYBaHHSIM 10 | kareropii,
MOBMHHI OyTW 3axXMILEHI BiI MNpSIMMUX yAapiB OJMCKABKM, €JIEKTPOCTATUYHOIL
Ta €JICKTPOMArHIiTHOI IHAYKLiI Ta BWHWUKHEHHS BMCOKMX IOTEHIIIaIiB
BHACJIJIOK KOHTAaKTy 3 HAA3¢€MHMMM Ta IIA3EMHAMM METAJICBUMU
KOMYHIiKallisIM1 IO BCiii TepuTOpil YKpaiHu.

bynieni Ta cnopynu Il xateropii 3axucTy mMoBHMHHI OyTM 3axulleHi Bif
OpsIMUX yaapiB OJMMCKaBKM, BTOPMHHUX 11 Jiii Ta Big BUHMKHEHHS BMCOKMX
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MOTECHILIAJIIB B KOMYHIKALISIX TUIBKUM Y MICLUEBOCTSIX 13 CEPEIHbOIO
IHTEHCUBHICTIO TPO30BOi AisiabHOCTI n,. = 10.

ByniBii Ta criopynu, BiZHeceHi 3a 6y10BOIO 3axuCTy Bin 6auckaBok no 111
KaTeropii, MOBWHHI OyTM 3axMILEHI Big NOpsIMUX yaapiB OJMCKABKUA Ta
BMHUKHEHHSI BHUCOKMX IIOTEHIIAJIIB BHACIIAOK KOHTAKTy 3 HAa3€MHUMMU
METaJIeBUMU KOMYHIKaLIiIMUA Y MICLIEBOCTSIX 13 TPO30BOIO HisiabHICTIO 20 ro.
Ha pik Ta Oinbuie. bymiBai 3aXxMIAKOTLCA Big NpsIMUX yaapiB OJIMCKaBKHU
OJIMCKaBKOBiABOOAAMU. 30HOK 3axucmy 0AUCKABK08i0600y HA3MBAIOTb YACTUHY
MPOCTOPY MOpUJEray O0 OJMCKAaBKOBIABOMY, yCEpeauHi SIKOTo OydiBias abo
cnopyda 3axuilieHa Big MNpsIMMX yaapiB OJMCKAaBKM i3 NEBHUM CTyNEeHEM
HaIiAHOCTI.

bauckaskosideoou  cxnamalTbcsl i3 OpMiiMadiB  OJMCKaBKU, 11O
NpUIMAaOTb Ha cede po3psia OJMMCKABKM, 3a3€MJIIOBAJIBHUX MPUCTPOIB, SKi
NMpU3HAYECHI JJIS BIABEIEHHSI CTPyMy OJMCKAaBKM y 3€MJIIO, Ta BIIBEICHbB
CTpyMy, 10 3’€OHYIOTb MNOpUiMadi OJMCKAaBKM 13 3a3eMJIIOBAJIBHUMMU
MIPUCTPOSIMU.

bauckaBkoBinBoan MOXYTh pO3TallIOBYBAaTUCS OKpEMO abo
BCTAHOBJIIOBATUCS Oe3mocepeaHbO Ha OymiBili abo coopydi. 3a TUIIOM
npuiiMada OJMCKaBKM 1X MOJUISIIOTh HA CTEPKHEBi, TPOCOBI Ta KOMOIHOBaHI.
3ajie’kHO BiJ KUIBKOCTI [ilOYMX Ha OAHIN cropydi OJMCKaBKOBIABOAIB, 1X
MOAUISIOTh HA ONWHOYHI, MOABIMHI Ta 6araToKpaTHi.

Ilputimaui cmepiucnesux 6auckasko8iosodie poOISITh i3 CTaJeBUX CTEPXKHIB
pi3HUX po3MipiB Ta GOopM mepepidy. MiHiMallbHA II01IA Mepepi3y IpuiiMavya
omuckaBku — 100 mm? LIpoMmy Binmosigae Kpyriuii mepepi3 CTepxKHS
Jiametpom 12 MM, mrabosa craib 35x3 MM a0b0 ra3oBa TpyOa 31 CIUTIOLLEHUM
KIHLIEM.

IIpuiimMaui OaMCKaBKM TPOCOBUX OJMCKABKOBIABOIIB BWKOHYIOTH 13
CTAJILHUX 0araTtoIpoTOBMX TPOCIB Iepepi3oM He MeHIue 35 MMm? (miamerp 7 MMm).

Y gkocti mnpuiiMauiB OJMCKAaBKM MOXHA BMKOPHUCTOBYBAaTH TaKOX
METaJeBI KOHCTPYKIIil CIOPYH, SIKi MOTPIOHO 3axWINaTA — OMMapi Ta 1HIII
Tpyou, nedaekTopy (SIKIIO BOHM HE MalOTh BUKW/IB TOPIOYOI Mapy Ta rasiB),
METAJIEBY ITOKPIBJIIO Ta I1HIII METAJOKOHCTPYKLII, IIO ITIAHIMAIOTLCI Ha
OyniBielo.

Biosedenna cmpymy poOJSATh i3 CTAILHOI MIPOBOJIOKK IEpepizoM 25-35 mm?
JIiaMeTpoM He MeHIIe 6 MM, CTajli KBaJpaTHOro abo iHImoro npodimo. ¥ SKOCTi
BiABEACHb CTPYyMY MOXHA BHMKOPMCTOBYBATM METaJIEBI KOHCTPYKIIil OyIiBeIb
Ta CIIOPYyH, 11O 3axUlleHl OJIMCKaBKOBIABOAOM (KOJOHU, (PEpMHU, IMOXKEKHI
JIpaOuHU, METAJIEBll HAMpsMHI JI(PTIB TOLIO), KPIM IOIEPEIHbO HAIIPYXKEHOI
apMaTypu 3aJi300€TOHHMX KOHCTPYKLiA. BigBeneHHS CTpymMy HNOTpPiOHO
MPOKJIAAaTU HAWKOPOTIIMMHU MLUISIXaMU OO 3a3€MJIIOBAJIbHUX TIPUCTPOIB.
3’eqHAHHS BIABEACHb CTPYMY i3 ONpUIMayaMM CTPYMY Ta 3a3€MJIIOBaJIbHUMMU
MPUCTPOSIMU MMOBMHHO 3a0€3ME€UUTU 0E3MEePEPBHICTD €JIEKTPUYHOIO 3B’ SI3KY Y
3’¢HYBaHUX KOHCTpyKLisx. lle 3BMYailHO 3a0e3medy€eTbCsl 3BApIOBAHHSIM.
BinBeneHHs1 cTpyMy NOTpiOHO pO3TAallOBYBAaTU HA TaKiil BilCTaHi Bil BXOMAIB Y
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OymiBao, OO0 OO0 HUX HE MOIJIM TOPKATUCS JOAM. Take po3TallyBaHHS
3ano0ira€e ypaxxeHHIO CTPyMOM OJIMCKaBKMU.

3azemaroeaui 6ideedenv cmpymy BCTAHOBIIOIOTH IJISI BiIBEAECHHSI CTPYyMY
OMMCKAaBKM y 3€MJIIO, 1 BiJ IX MPaBWJIbHOI Ta SKICHOI OyHOBU 3aJ€XUTh
e(peKTBHA poOOTa 3aXUCTYy Big OJMCKABOK.

KoHcTpyKkuis 3a3zemioBadya IIPUMMAETBCS 3aJ€XKHO Bill IMIOYJIbCHOTO
OMOpy, IO BMMAra€ThCs 13 ypaxyBaHHSIM ITMTOMOIO OMNOPY Ta 3PYYHOCTI
ioro ykJaaeHHsa 'y rpyHrti. Jlog 3a0e3medyeHHs  Oe3neku  JIoaei
PEKOMEHIYETbCSI OTOPOJXKYBATUM 3a3eMiItoBauyi abo0 TImig 4Yac TIpo3u HE
JOMyCKaTu JIoAei [0 3a3eMJIIoBayiB Ha BigcTadni MeHme 5—6 M.
3azemiioBadi MOTpiOHO po3TAlIOBYBAaTM Ha BiACTaHI Big JOpir, TpOTyapiB
TOLLIO.

Ypaean — 11e LIMKIIOH, y SIKOTO TUCK y LEHTpI Ay>X€ HMU3bKWUIA, a BITpU
JOCITAIOTh BEJIUKO1 1 pyiHIBHOI cuiu. IIIBUOKICTE BITpY MOXKe AOCATaTH 25
KM/rof. [HoOmi yparaHM Ha CyXomoji Ha3MBaIOTb Oypero, a Ha Mopi —
Wmopmom, matigyHom.

Yparanu SBISIOTH COOO0I0 SIBUILE MOPCHKE 1 HAMOUIbILII PYWHYBAaHHS Bing
HUX OyBalOTh MOOJIM3Y y30epexKs. Ajle BOHM MOXYTb IMPOHUKATU 1 JAJEKO
Ha CyXOIil. YparaHu MOXYTb CYOPOBOIKYBATUCS CWJIbHAMM HOLIAMU,
MOBEHSIMM, Yy BIIKPUTOMY MOpi YTBOPIOIOTb XBWJIi BUCOTOIO Oinbmre 10 M,
INTOPMOBMMM HaroHamMu. OcCOOJMBOIO CHWJIOI BiIPi3HSIOTHCS TPOMiYHI
yparaHu, pajiyc BiTpiB SKUX Moxe nepeBuiryBatu 300 Km.

Yparann — gBuiie ce3oHHe. IllopiyHo Ha 3emii pPO3BUBAETHLCSA Y
cepeaHboMy 70 TpomiyHMX HUMKIOHIB. CepeqHs TPUBAJIICTh yparaHy OJIM3bKO
9 nHiB, MaKCUMaJIbHA — 4 Hemii.

bypas — ue ayxe CWIbHMIA BiTep, SKWUNA TIPU3BOAUTH [0 BEJIMKOIO
XBWJIIOBAHHS HAa MOplI 1 J0 pyWHYBaHb Ha cyxomoyi. bypsa Moxe
CIIOCTEPIraTUCY MiJ Yac MPOXOIXKEHHS LIMKIJIOHY, CMEpYY.

[IBuaxicTe BiTpy OIS 3eMHOI MOBepxHi IepeBuilnye 20 M/c i Moxe
nocsratu 100 M/c. Y meTeoposorii 3aCTOCOBYETHCSI TEPMiH «ILITOPM», a 3a
IBUAKOCTI BiTpy Oinbiie 30 M/c — yparaH. KopoTkoyacHi MOCUJIEHHS BiTpy
no mBuakocrtein 20-30 M/c Ha3UBAIOTLCS WKBANAMU.

Cmepy — 1e atMOC(epHUII BUXOp, 1O BUHMKAE Yy TIPO30BIM Xxmapi a
MOTIM MOLIMPIOETHCS Y BUIJISIAI TEMHOIO pyKaBa ad0 X000Ty 3a HaIpsSIMKOM
JI0 MOBEPXHi CyXOJI0Jy Ta MOpSI.

Y BepxHI YaCTHMHI CME€pPY MAa€ CXOXE Ha JIMKY pPO3LIMPEHHS, 10
3IMBAETbCI 3 XMapamMu. Koau cMepu COyCcKaeTbesl A0 3€MHOI ITOBEPXHI,
HUXKHSI YaCTMHA MOro TeX iHOMAi CTa€ pO3LIMPEHOI0, Haraaylouu IEepeKUHYTY
Jniriky. Bucora cmepuy Moxe pgocsaratu 800-1500 m. IloBitpst y cmepui
00€pTAETHCA 1 OOHOYACHO ITAHIMAETHCS MO CHipai YBEPX, BTATYIOUM ITWJI
abo Bony. IIBuakicth o6epTaHHs Moxe gocsiratu 330 M/c. Y 3B’SI3Ky 3 TUM,
IO BCEPEIMHI BHUXOPY TUCK 3MEHIUYETHCS, BiIOYBAETHCS KOHACHCALIs
BOASHOI TTapU. 3a HAIBHOCTI MWJIY Ta BOAU CMEPY CTA€E BUIAVMUM.
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HiamMeTp cMepuyy Haa MOpPEM BHUMIPIOETBCI OECATKAMU METPIB, Ha
CYXOJI0JIOM — COTHSIMA METPIB.

CMepu BMHMKAE 3BHYAMHO Yy TEIUIOMY CEKTOpPi LMKIOHY 1 PYXa€TbhCS
pa3oM i3 mukiIoHOM 3i mBUIKicTIO 10—20 M/c. CMep4y OpOXOAUTh LUISIX
3aBIOBXKM Bix 1 1o 40—60 kM. CynpoBOIXKYETbCSI TPO30I0, IOIIEM, I'PALOM
Ta, SKIIO JOCATa€E MOBEepxHi 3eMii, MaliXe 3aBXIW poOOUTh BEJIMKI
pYVHYBaHHS, YCMOKTYE y ce0e BOAY 1 MPEAMETH, 1O 3yCTPIYarOThCs Ha MOTO
LUISIXY, IMJIHIMA€E 1X BHUCOKO YyBEpPX 1 MNEPEHOCUTh HaA BEJIMKI BIICTaHI.
IIpeametn y KiJIbKa COTEHb KUJIOrpaMiB JIETKO MiJHIMAIOTLCS CMepYeM i
MEepeHOCSAThCI Ha JIecaATKU MeTpiB. CMepy Ha MOpi SBJIsE€ co00I0 Hebe3neKy
o1t KopabuiB. CMmepui Hag CyxogoJioM Has3uBaroTbest mpomdamu, y CIIA ix
Ha3UBaIOTh MOPHAOO.

Tak caMo gK yparaHu, CMepui pO3ITi3HAIOTh 13 CYNyTHUKIB Toroau. s
Bi3yaJlbHOI OLIIHKM CWJIM (LIBMAKOCTI) BiTpy y Oajax 3a HOro mai€r0 Ha
Ha3eMHi IpeIMeTH a00 3a XBIUIIOBAHHSIM Ha MOpi aHrjiiicbkuil agmipan D.
Bodopt y 1806 p. po3poObMB yMOBHY IIKajly, sIKa ITiCas 3MiH Ta YTOYHEHb Y
1963 p. Oyma npuiiHata BcecBiTHBOIO METEOPOJIOTIUHOIO OpraHi3alii€en i
IIIMPOKO 3aCTOCOBYETHCS y CUHONTHUYHIN mpaktuui. IIBigkicTe BiTpy 3a
mkano bogopra 3miHwerbes Big 0-0,2 (LTunw) no 32,7 m/c (Yparan).

3.1.5. KocmiuHi HeOe3meku

KocmMoc — 11e CBiTOBUII TIPOCTIp, 1O BIUIMBAE HA XWBI OpPraHi3aMM Ha
3emii. Po3risiHeMo mesiki HeOe3IeKH, 10 3arpoXYIoTh JIoAuHi i3 Kocmocy.

Acmepoiou — 1ie Mali MIaHeTH, JiaMeTp SIKMX KOJIMBAEThCS y Mexax 1-
1000 xMm. Huni BizoMo 61m3bK0 300 KOCMIYHUX T, IKi MOXYTh II€pEeTUHATHU
opbity 3emii. Bcworo 3a mnporHozdamm actpoHoMiB 'y KocMoci icHye
npuoan3Ho 300 TUC. acTepoidiB Ta KOMET.

3yCTpiu Hallol IJIAHETU 3 TAaKUMU HEOECHUMHU TilaMU SIBJISIE COOOIO
cepiio3Hy HeOe3rneKky s Bciei 6biocdepu. Po3paxyHKu mokasyloTh, 1O yaap
acrepoliga aiaMeTpoM OJIM3bKO 1 KM CYIIPOBOIXXYETbCS BUIUICHHSIM €HEpTil,
IO Yy JOeCATKM pasiB TIEpeBUMILYE BeCb ICHYIOUMIA Ha 3eMii saepHUit
noreHIiag. EHepris ogHOro yaapy oLiHIOEThC BeMunHOW0 ~ 107 epr.

Y 1994 p. BigOynacs yHiKajJbHa acTpOHOMiYHa MOisl: OCKOJIKM KOMETU
[ymeiikepa-JleBi 3imutoBxHyaucsa 3 IOmitepom. BoHa Haramana yciM mpo
iCHyBaHHSI TIpOOJIeMM KOMETHOI HeOe3leKu 1 HeOe3neKu acTepoiliB.
IMOBipHicTp 3iTKHEHHS acTepoiniB i3 3emuiero owiHoeTbed ~ 107 — 107,
Tomy y 6aratbox KpaiHax BedyThCsl poOOTU 3 MpobyieM HeOe3INeKU acTepoidiB
1 TEXHOIN€HHOIo 3aCMiY€HHSI KOCMIYHOIO MpPOCTOpPY, SKi HampapJieHI Ha
MMPOrHO3YBaHHS 1 MONepeaXeHHs 3ITKHEHHS MACUBHUX TiJT i3 3eMJICIO.

OcCHOBHUMM 3acoboM OoOpoTbOM 13 acTepoijaMM 1 KOMeTaMH, 110
HaOJMMKAIOThCSI OO0 3eMJli € paKeTHO-siAepHA TEXHOJOris. 3aJieXXHO Bifl
po3MipiB Hebe3neuHnx KocMmiyHux o0’ekTiB (HKO) i BukopuctaHux s ix
BUSIBJICHHSI 1H(OpMAaLiHMX 3aco0iB 4Yac Ha OpraHi3alilo TPOTUAIl MOXeE
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3MIiHIOBATUCSl y LIMPOKMX MeEXaX Bil KiIbKOX [Hi6 10O KiJbKOX PpOKiB. I3
ypaxyBaHHSIM  oOIlepalliii Ha BUSBJCHHS, YTOYHEHHS Tpa€EeKTopil 1
xapaktepuctuk HKO, a Ttakox 4yac miajgboTy 3aco0iB mepexBaTy HOTpiOHaA
nanbHicTh BUsBIeHHSI HKO moBuHHa cknamati 150 MitH KM Big 3eMuli.

IlepenbavaeTbcsa po3poOUTH CUCTEMY IIJIAHETAPHOTO  3aXMCTy  BIf
aCTepoIiliB i KOMET, sIKa TPYHTYETbCS HAa ABOX MNPUHIIMIIAX 3aXMCTY, a CaMe:
3MmiHa TpaexTopii HKO abo pyiiHyBaHHS oro Ha KiJibka 4yacThuH. Tomy Ha
MepuioMy eTamni  po3poOKM CUCTeMM 3axMCTy 3eMJli BiJ MeTeOpUTHOIL
HeOe3IeK Ta Bif HeOe3MeK! acTepoidiB MepeadadyaeTbCsl CTBOPUTHU CIIYyXKOY
CIOCTEPEXEHHS 3a CTAHOM 3 TaKMM PO3PaXyHKOM, 1100 BUSIBISITU 00’ €KTU
po3MipoM OaM3bKO 1 KM 3a piKk — naBa Ao Horo mimibotry mo 3emuti. Ha
JpYroMy €Talli HeOoOXiTHO po3paxyBaTH MOI0 TPAEKTOPiIO i MpoaHasi3yBaTU
MOXJIMBICTb 3iTKHEHHS i3 3emJero. AKino iMOBIPHICTh TakKol MOAil BEJIMKA,
TO HEOOXiZIHO MNpMKMMATU PillICHHS II0 3HMILNEHHIO a00 3MiHI Tpa€eKTOpil
LIbOTO HEOECHOro Tila. 3 1€l METOK MNepeadadyaeTbCsl BUKOPUCTATU
MIKKOHTUHEHTAJIbHI ~ OQJiCTUYHI pakeTHd 3  SACPHOI  OOErOJIOBKOIO.
Cy4yacHuil piBeHb KOCMIYHMX TE€XHOJIOTIM Ja€ 3MOry CTBOPUTMU TaKi CUCTEMU
MEPEXOIUICHHS.

Tina poamipoMm O6au3bko 100 M MOXyTh 3’SIBUTHCS y O€3IOCEepeaHii
OMM3BbKOCTI A0 3eMJli JOCUTb 3HEHalbKa. Y LbOMY BUIAAKYy YHUKHYTHU
3ITKHEHHSI 1IJISIXOM 3MiHM TPA€EKTOpil MpPakTAUYHO HepeaabHO. €auHa
MOXJIMBICTh 3amobirtu kartactpodi — 1Lie 3pyiHyBaTM Tijla Ha KijbKa
IpiOHUX (PparMeHTIB.

Bennue3Huit BIJIMB HA 3€eMHE XKUTTS poOUTh COHsYHA papgiaiis. CoHsuHa
pangiauisi € MOTy>KHUM O340POBYMM 1 NpodutakTuyHUM (pakTopoM. Posmomin
COHSIYHOI pamiallil Ha pi3HUX LIMPOTAX CIYXKUTh BAXKJIMBUM IMOKA3HUKOM, IO
XapakTepu3ye pi3Hi KiaiMartoreorpadiyHi 30HU, IO BPaXOBYETbCSI ¥y
TiriEHIYHIA TpakTULl Mig 4Yac BUPILIEHHS PI3HUX NUTaHb, MOB’SI3aHUX i3
MiCTOOYIyBaHHSIM, TOLLIO.

Yca cykynHicTh 0i0XiMiuHUMX, (Pi3i0JOrIYHUX peakxliiid, 10 NPOTiKalTh 3a
y4yacTIO eHeprii CcBiTJla, HOCUTb Ha3By @pomobiosoeiuHux TIPOLIECIB.
DoTOO6IOOTIYHI MPOLIECH B 3aJIEXKHO BiJ iX (PYHKUIOHAJIBHOI POJIi MOXYThb
OyTH YMOBHO PO3ALJICHI HA TPU TPYIIU.

Ilepmia rpyma 3a0e3reyye CUHTE3 OIOJIOTIYHO BaXXJIWBUX CHOJYK
(Hanmpuknan, dorocuHTte3). Lo npyroi rpynu BiZTHOCATHCS (POTOOIONOTIUHI
MnpouecHu, $Ki CiayXaTb A8 OTpMMaHHA iH@opMalii 1 Jae 3Mory
OpIEHTYBATUCS B  HABKOJMILNHbBOMY cepenoBuili  (3ip, (OTOTaKCUC,
¢oronepiomuzm). Jlo  TpeTbol  IrpynM  BXOAATh  IMpPOLIECH,  1IO
CYIIPOBOIXYIOTbCS IIKIAJIMBAMM JISI OpPTaHi3My Hacigkamu (HanmpUKJIan,
pyliHyBaHHsI OLIKiB, BiTaMiHiB, (epMEHTIB, IIOSIBA IUKiIJIMBUX MYyTaLliid,
OHKOreHHuil edekr). Bimomi cTumynomdi edektu (GOTOOI0IOTIYHUX
MpoLeciB  (CUHTE3 MIrMEHTIB, BiTaMiHiB, (OTOCTUMYJISLIS KJITUHHOTO
ckylagy). AKTHMBHO BMBYA€ETHCS IMpobyieMa (POTOCEHCUOiTi3youoro e@exry.
BuByeHHs1 ocoOJiMBOCTEll B3aeEMOAil CBITJIAa 3 OIOJOTIYHUMM CTPYKTypamMu
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CTBOPWJIO  MOXJIMBICTb  JUIS  BUKOPMCTAHHS  JIa3€pPHOI  TEXHIKM Yy
odTaabMOJIOTi1, Xipyprii TOLIO.

HajiakTuBHIiILIOIO Yy O0i0J0rYHOMY BiZHOIIEHHI € yJbTpadiojeToBa
YyacTMHA COHSYHOIO CIIEKTpY, $Ka OIsd ToBepxHI 3eMJli mpeacTaBjieHa
MOTOKOM XBWJIb Yy JdiamasoHi Bim 290 no 400 HM. [HTeHcHBHICTb
yabTpadiaJieTOBOro BUITPOMIHIOBAaHHS Oi1s1 MOBEepXHi 3eMJli He 3aBXAU cTajia
i 3ajeXuTh Big TeorpadiyHoi INMPOTU MICLEBOCTI, MOPU POKY, CTaHYy
MOroav, CTYNEHI IPO30pocTi  arMocdepu. 3a  XMaApHOI  IOTOau
iIHTEHCUBHICTh YJIbTpadiajJeTOBOTO BUIIPOMiIHIOBAHHS Oijisi IMOBEpXHi 3emii
MoOXe 3HMXyBatuch 10 80 %; 3a paxyHOK 3alMJIEHOCTI aTMOC(hepHOTO
TTOBITPS 11 3HMKEeHHs ckianae Bim 11 go 50 %.

bakrepunmaHa [is  1ITY4YHOro yjabTpadiajleTOBOrO BUIIPOMiIHIOBAHHS
BUKOPHUCTOBYETbCS TAKOX [JISI 3HE3apaKyBaHHSI INUTHOI Boau. IIpm mpomy
OPraHOJICNITAYHI BJIACTUBOCTI BOAM HE 3MIHIOIOTHCS, B HEl HE BHOCITBCH
CTOPOHHI XiMiYHI pEYOBUHHU.

OmHak [mig  yabTpadialeToBOro BUIIPOMIHIOBAHHS Ha OpraHi3M i
HABKOJIMIIIHE CEPEIOBUILE HE OOMEXYEThCS JUIIE COPUSTIVNBUM BILUIMBOM.
BinoMo, 1mo HagMipHe COHSIYHE OIIPOMIHIOBAHHS MPUBOAUTL OO PO3BUTKY
BHUPaXXEHOI €pUTEMU 3 HAOpPSIKOM WIKipU 1 MOTIpIIEHHSIM CTaHYy 300pPOB’4.
HaiiuyactimmmMm ypaxkeHHSIM oueli Ipu il yJbTpadiaJeToBUX MNPOMEHIB €
doToodTanbmisg. Y 1UMX BUIIaAKaX BUHMUKAE TilepeMiss KOH’IOHKTUBU,
3’IBIISIIOTbCS  Onedapocrna3M, Ciabo3oTedid 1 CBITJIOOOSI3HBL.  IlomiOHi
ypaxkeHHsI 3YyCTpidyaloThCsl 3a paxyHOK BigOuBaHHSI TipoMmeHiB CoHILST Big
MOBEPXHi CHIr'y B apKTUYHMX i BUCOKOTIpHUX palioHax («CHIroBa CJIMOTa»).
Binomuii ¢poToceHCcHOLTI3yIounii eeKT y 0cid, 0COOJMMBO UYyTIMBUX 0 il
yabTpadiaJieTOBUX MPOMEHIB, Mig 4ac poOOTHM 3 KaM’ STHOBYTUJIBHUM IIEKOM.
[TinBuIEHHS YYTJIMBOCTI OO0 yabTpadiaJeTOBMX MPOMEHIB CIIOCTEPIra€ThCs y
XBOPHUX 13 CBUHILIEBOIO IHTOKCHUKALIIE€IO, Y AITE€H, 1110 MEPEHECIU Kip, TOILLLO.

3a OCTaHHI pOKHM B CHeliaJbHil JIiTepaTypi BUCBITIIOETHCS MUTAHHS PO
MiABUILEHHS 4YaCTOTU BWHUKHEHHSI paKy WIKipU y o0cCi0, 10 MNOCTiMHO
3a3HAlOTh HAAMIPHOI'O COHSYHOIO OMPOMIHEHHM. K apryMeHT NPUBOASTHCS
JJaHI MOpO BEJMKY YaCTOTy BUIIQAKIB paKy LIKIpM B MIBACHHUX paioHax
MOPIBHSHO 3 PO3MNOBCIOMXKXEHHSIM MOIro Ha MiBHOYI.

JIOBroxBMbOBa 4YacTMHaA COHSIYHOTO CIIEKTpa IpeacTaBlieHa iH@payep-
BOHMM BHUIIPOMiHIOBAaHHSIM. 3a 0i0JIOTIYHOI aKTUBHICTIO iH(payepBOHi
IIPOMEHI IISAThCSI Ha KOPOTKOXBWJIBOBI 3 Jiarta3oHOM XBWIb Bim 760 mo 1400
HM 1 JOBrOXBWIBOBI 3 gmiamazoHoM xBwib Bim 1500 mo 25000 HM.
[HGpauepBoHE BUITPOMiIHIOBAaHHS CIIPABJsie HA OpPraHi3M TEIUIOBY Aifo. Yum
KOpOTIIA AOBXWHA XBWJIb, TUM TJIMOIIEC NPOHUKHEHHS 1X Yy TKAaHWHWU, aje
CyO0’€KTMBHE BIigUYyTTS TeIUIa i IOYYTTSA Xapy MeHII BupaxeHi. Hasmakwu,
JOBFOXBUJIbOBE iH(payepBOHE BUIPOMIHIOBAHHS MNOTJIMHAETHCS IEPEBAXKHO
MOBEPXHEBUMM 1IApaMM 1IKIpH, 1€ 30CEPEIKEHI TEPMOPELEIITOPU; MOUYTTS
Xapy Opu UboMy BupaxkeHe. HaltHecnpusATIMBIIMKA BIUIUMB iH(MpPauyepBOHOIO
BUIIPOMIHIOBAHHSI  MPOSIBIISIETBCS Y BUPOOHMYMX yMOBax, J[JI€ MOro
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MOTYXXHICTh MOXE y 0arato pasiB I€pPeBUILYBATU pPiBE€Hb, MOXJIWBUN Yy
MIPUPOJHUX yYMOBax. BimMiyeHO, 110 y POOITHUKIB rapsuyMX LEXiB, CKJIOIYBIB,
10 MAalTh KOHTAKT 3 MOTYXHHWMHM IIOTOKAaMU  1H(ppaYepBOHOTO
BUIIPOMIHIOBAHHSI, 3HWXXYETHCS €JIEKTPMYHA YYTJIMBICTH OKa, 30LIBIIYETHCS
NIPUXOBaHUI Tepiof 30poBOi peaklii Tollo. [HGpayepBOHi NpoMeHi 3a
TpUBAIOi [ii BUKJIMKAIOTh i OpraHiuyHi 3MiHM opraHa 3opy. IHdpayepBOHi
BUIIPOMiHIOBaHHS 3 JNoBXMHO XxBuiai 1500—1700 HM gocsira€ poroBulli i
MepeaHbOl KaMEpM OKa; KOPOTIUI MPOMEHi 3 HOBXMWHOIO XBWii 10 1300 HM
MMPOHUKAIOTh OO0 KPUINTAJINWKA, Yy TSOKKMX BUITAAKAX MOXJIIMBUI PO3BUTOK
TEIUIOBOI KaTapakKTu. 3pO3yMiIo, 11O LS Ais MOXJIMBA JIMIIE IPU BiACYTHOCTI
HaJICKHUX 3axOiB 3aXMCTy poOOITHUKIB. ToMy OIHMM 3 HaWBaXKJIMBIIIMX
3aBJaHb CAHITAPHOTO JIiKapd Ha BIiANOBIAHUX MIANPUEMCTBAX SBJISETHCS
MOIEPEIXKEHHS] BUHUKHEHHSI 3aXBOPIOBaHb, IMOB’SI3aHUX 3 HECHPUSITIUBUM
BILUIMBOM iH(pauyepBOHOTO BUIIPOMiHIOBAHHSI.

3.1.6. BioJioriuni HeOe3meKu

3.1.6.1. 3araiabHi BimomocTi

CBIT HaBKOJO JIIOAMHU OIIUTHCSI HA XWBUM Ta HEXUBUA. BiaMiTHOO
OCOOJIMBICTIO XMBUX OO’€KTIB € 1IX 3JATHICTb POCTM Ta PO3MHOXYBATHCS.
bionorivnnmu (6i0 Bim rpeu. bios - XWTTS) HA3UMBAIOTLCSI HEOE3MEKHU, IO
MOXOISTh Bill XXMBUX 00’ €EKTIB.

Bci 00’exTi XMBOTrO CBITY MOXHa YMOBHO PO3OIIMTU Ha KiJbKa TpyIl; a
came MikpoopraHizamu (Protista), rpudbu (Fundi, Mycetes), pocanHuU
(Plantae), TBapunu (Ansmalia), moau (Homo sapiens).

KoMmniekcHa Hayka TIpO KMBY MPUPOLY Ha3UBAXTLCSA  0i0402Ii€H).
IIpeameToM BUBUEHHS 010JIOTII € KUTTS Y BCiX MOTO IIPOsiBax

KuBMii CBIT nyxXe pi3HOMAHITHMM. AJie € OgHaA 3arajbHa AyXe BaxKJMBa
BJIACTUBICTh YCiX XKMBUX ICTOT — L€ I1X KIiTMHHaA OyaoBa. KiiTuHM — 1€
LETJIMHKU, 3 SKMX CKJIaJaloTbCs BCl XXMBI ICTOTU, IX TKAHWHM, OpraHud Ta
OpraHi3Mu B LIUIOMY.

KnitTuna — e HaiiMeHIna popma opraHi3oBaHOI XXMBOI MaTepii, 31aTHA y
CepedoBMII Ta yMOBaxX, SKI MIAXOIATH IJIS Hel, ICHYBaTM CaMOCTIMHO.
KnitnHHy OymoBy XXUBUX 00’€KTiB BinkpuB aHmtiens Pooept I'yk y 1665 p.

PocnyvHu, tBapuHu, a10aM € 0araTOKJIITUMHHUMHW, a MIKPOOPraHi3MH, SK
MpaBUJIO, ICTOTA OJHOKJIITUHHI.

MixX pi3HMMM KMBUMM ICTOTaMM i€ MOCTiiiHa 00opoThba. Y 11iii 60pOTHOI
JIIOJMHA HE 3aBXIU BUXOIUTh MEPEMOXIIEM.

Hocigmu, abo cybcTtparamu, 0i0J0TiYHMX HeOE3MeK € BCi CepeaoBMILA
XKUTTS (ITOBITPSI, BOAA, TPYHT), POCIMHHUI i TBApMHHMUM CBIT, caMi JIIOIM,
IITYYHUI CBIT, CTBOPEHUI JIOAMHOIO Ta iHIII 00’ €KTH.

biosoriyHi Hebe3nekrM MOXYTb CHPaBISITA Ha JIOJWHY pi3HY Oil0 —
MEXaHiIYHy, XiMiYHYy, Oi0JIOTiYHY Ta iH.
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Hacminkom 0iojioriyHMX HEOE3IeK € pi3HI XBOpoOM, TpaBMU Pi3HOI
BAXXKOCTI, Y TOMY YMCJIl CMEPTEJIbHI.

Buxogsgum 3 mpuHUMITY OOLIJIBHOCTI, JOMIHYIOYOro y MNpPUPOIi, MOXHa
CTBEPIXYBaTH, 11O BCi XMBI iICTOTM BUKOHYIOTh ME€BHY INPU3HAYEHY IM POJIb.
AJte TI0 BIZHOILIEHHIO A0 JIOAWHU JESKi 3 HUX € HeOEe3MeKaMMu.

3HaHHS 0ioJOriYHMX Hebe3neK — Ii¢ OJHa 3 YMOB YCITIIIIHOIO 3aXUCTy
JIIONVHU BiJ HeOe3IeK B3araji Ta 010JIOTIYHUX, 30Kpema.

Y KOXHIA Tpymi XKHBUX ICTOT PO3PI3HAIOTH KiJlbKa THMMIB, 11O
MOAUISAIOTBCS HA 3arOHU; B 3arOHaxX — KUIbKa KJAacCiB, y KOXHOMY KJlaci —
KUIbKA TOPSIKIB, OCTaHHI MOAUISIOTHCSI Ha POAWHM, 1O CKJIAJAlThCI 3
pSIiB, a pSAOY MOOUISIOTbCS HA BUJIU.

KoxeH XuBuii 00’€KT Ma€ CBOIO Ha3BYy, SIKa CKJIANAETHCS 3 JBOX CJIIB.
Ilepiue cioBO, IO MUILIETHCS 3 BEJIMKOI JITEpHU, O3HAYAE HA3BY POIY JAaHOTIO
OpraHizamy, a Jpyre € KHOro BMIAOBUM €JIEMEHTOM. Taky OiHapHy
HOMEHKJIATypy BBiB LuBeacbKuii BYeHUW Kapna JlinHeit. Hanpuknan, Ganuna
TyOepKyJIb03y HOCHUTh HAayKoBY Ha3By Mycobacterium tuberculosis, apixKmxi
— Saccharomyces cerevisiae, 0amuna npaBus — Clostridium Tetani.

Jlesski MikpoOu HaraayloTh CBOIMM AisIMA TBapuH, iHIII — pociuH. 1100
3pO3yMITM CyTb Ta Xapaktep OIloJIOTIYHMX HeOe3neK, POo3MISHEMO
JOKJIQMHIIIEe KOXHY TPYyMNy XUBUX iCTOT.

3.1.6.2. MikpoopraHnizmu

Mikpoopeanizmu — 1€ HaWMEHIl, 3I€O0UIbIION0 OAHOKJIITMHHI iCTOTH,
JKMX MOXHa MOO0AYMTU TUIBKM Y  MIKPOCKOMN, XapaKTepU3YIOThCS
BEJIMYE3HOIO PI3HOMAHITHICTIO BMIIB, 3MaTHUX ICHYBAaTU Yy PI3HUX YMOBaXx.
MIiKpooOpraHiaMM BMKOHYIOTb KOPHUCHY pPOJIb Y KPYrOBOPOTI PEYOBUH Y
MIPUPO/II, BUKOPUCTOBYIOTbCSL Yy  XapuyoBii Ta  MIKpOOIOJOTIYHIMA
IIPOMMCIJIOBOCTI, TIPYM BUPOOHMIITBI 1MBa, BMH, JIiKiB.

Jlesski BUOAM MIKPOOPTaHI3MiB € XBOPOOOTBOPHMMHU, a00O MAaTOr€HHUMM.
BoHu BUKIMKAIOTh XBOPOOM pPOCJIMH, TBAPUH Ta JIOAWHU. Taki XBOpPOOMU SIK
npokasa, 4yyma, Tud, Xxojepa, Majispis, TyOepKyabo3 Ta Oarato iHILIMX Y
JajgeKi 4acu 3a0upaad TUCIYl XKUTTIB, CilouM 3a0000HM Ta CTpax cepen
HaceJieHHs. JIIoJICTBO JOBIrMid 4ac He 3HaI0, 1O 1ii XBOPOOM BUKIMKAIOTHCS
MikpoopraHizmMamu. He Oyiio i 3aco6iB G0OpoTHOM i3 3apa3HUMU XBOPOOAMM.
Tomy iH(EKLIHI 3aXBOPIOBAHHS JIIOAMHMU 1HOAI HaOyBaJad MAaCOBOIO
PO3MOBCIOIXKEHHS, SIKE Ha3MBAETHCS €IiAeMi€l0, a00 MaHAEMIEIO.

[IIupoke pO3MNOBCIOIKEHHSI 3apa3HUMX XBOPOO TBAapMH HA3UBAETHCH
enizoomiero, a pOCIUH — enigimomiero.

JItoncTBO  HAMOJErnAMBO  IIYKAJIO  PO3TraAKy CTpallHUX  XBOPOO.
HaBHborpeubkuii  yaeHuii Jlemokpit (460—370 no H.e.) BUCJIOBJIIOBAaB
OYMKY, III0 XBOpOOM BMKJIIMKAIOTBCS JpiOHMMM OpraHi3aMamu, SKi
MMPOHUKAIOTh y TUIO JIOAMHM Ta TBapuH. lle reHianbHe mepemdayeHHS
niaTeepauiocs auiie oiabure 2000 pokiB IiCIsT TOTO.
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INmmokpar (460—377 pp. m10 H.e.) BHIC 3HAYHMWI1I BKJad y BYEHHS IIPO
MOXOXKEHHSI XBOPOO, CTBOPUBILM TEOPil0 XBOPOOOTBOPHUX «Mia3MiB».

Apicrotens (384—322 pp. OO0 H.e.) COpaBEAJIMBO TBEPAMB, IO CKa3
MEPEIAETHC Yepe3 YKYC CKaXXEHUX COOaK.

linmokpaTiBCbKy Teopilo «Mia3MiB» MiATpUMaB 1 CaMUMil BUAATHUM
pumcbekuii Jikap Knasaiit I'enen (130—200 pp. 1o H.e.).

CnaBetHuit mBeuapcekuii jikap Ilapauensc ( 1493 — 1541 pp.)
BBaxKaB, IO 30yIHMKAMM 3apa3HUX XBOpPOO € XXMBI ICTOTH. Y CBOIX Hpausx
BiH 4aCTO BUKOPHUCTOBYE CIIOBO <«BipyC».

BupatHuii itaniicekuii jikap xuponamo ®paxkactpo (1478 — 1553 pp.)
TaKOX MPUIYCKAB, 110 30yTHUKAMU XBOPOO € OCOOJIMBI OpraHi3Mu, SIKi JyXe
IIBUJIKO PO3MHOXYIOTbCsI. DpakacTpo omnucaB psii 3axBOPIOBaHb TBapHH:
SI1yp, call, BICITy OBElb Ta iH.

Y 1348 — 1350 pp. Big emigemii 4ymMH 3aruHyjao 7,5 MIIH JItoaei, TOOTO
Maii>ke MOJIOBMHA HACEJEHHS, $dKE MEIIKaJO B TOW Yac Ha TEpUTOPIL
€poru. Ilig yac emimemii yymu (1364 p.) y MOCKBI XXUBUMU 3aJTUITUIOCS
TaK MaJio JIIOJeH, 1110 BOHM HE MOTJIM IoXOoBaTu MepTBUX. IIpoTaroM ycboro
CepeIHbOBIUYS BiCIIa, OaKTepiajabHa IWU3EHTEPisi, BACUIIHUM THU(@, ITpoKas3a Ta
IPUIT 3aBHABAJIM BEJIMKOl IIKOAM HaceaeHHIO. CIyCTOLIMBUN XapakTep
HOCWJIM ¥ €mi30AW4YHiI XBOpPOOM, MiJ 4aC SIKMX TMHYJU MUIBMOHM TBapuH. Y
OaraTboX MicTax €EBpONM BCTAHOBJICHI IaM’SITHUKMU 3aruOaMM TIIig d4ac
eMiIeMii.

3 maBHiX yaciB i go 17 cT. yyeHMMM Ppi3HUMX KpaiH 1 HapoaiB Oyjo
BUCJIOBJIECHO ©Oarato imed mnOpo MNpuYMHU IHQPEKLIMHUX 3aXBOPIOBAHb i
criocobu 6oporeou 3 HUMU. Cepen HUX OyaM ¥ TeHiaJbHi 310raau, Mpo sKi
CKa3aHO BUIIE, a TAKOX 3a0000HM Ta CXOJIACTHKA.

Y 17 c1. B Hayui 3’BJISIIOTbCS IBI aHTUCXOJIACTUYHI Teydii: eMIipu3M Ta
panioHanizM. Kopudeem mepuioro 0yB ®dpencic bekon (1561 — 1626),
apyroro — Pene Jekapt (1596 — 1650). [IpeactaBHUKM LMX Tediil Oynum
MOBHi PILIYYOCTI pO30MTU CXOJACTUYHI KAHOHM, IOHAJ yC€ BiIIIyKaTu
ICTUHY LJISIXOM JOCJIIXEHb Ta eKcnepuMeHTiB. Hayka crtaBana Ha MiLHUI
(yHmameHT. Y 1eil yac Oyau 3akjaaeHi OoCHOBM cydyacHoi Hayku. Came B
TOU TIepioJ MOYMHAETLCS €pa BEJIMKMX BIIKPUTTIB y 0i0Jjiorii, 110 MAalOTh
BiTHOILIEHHS 10 PO3IJISIAAaHOI Mpo0JeMu 0i0JOriYHUX HeOe3IeK.

Biokpummsa  Jleseneyka. SIK  Bigomo, ©6araTo BYEHMX JaBHUHU
BUCJIOBJIIOBAIN 1110 TIPO ICHYBAHHS APiOHMX >KMBUX ICTOT, 1O MPOHUKAIOTh
B OpraHi3M 1 BMKJIMKAIOTh 3aXBOPIOBAHHS. AJI€ HIXTO LIMX ICTOT HE OayuB.
Ynepuie Baajsocd mobaunutr 6akTepii rojutaHano AHTOHI BaH JleBeHryky. Lle
crasiocqd y 1676 p. Bimomo, 110 nepimii MikpockKoIr 0yB mooynoBaHuii y 1590
poui 3. AHceHom (Hinepmanau). baucKkydye BHKOPHUCTOBYBAB MIiKPOCKOM Yy
pociaimkeHHsax P. I'yk, gkuil BiZKpUB KJIITMHHY OyoOBY TKaHWH. JIeBEHIyK
(1632—1723) BigkpuB OakTepil BMITQAKOBO, 3aiiMalO4YNUCh  iHIIIOIO
npo6aemoro. Moro myxe 3amikaBuiaM mobGaueHi XWBi icTOTH, SIKi BiH Ha3BaB
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«3BipsAITKaMu». BiH NMPUCBATUB BUBUYEHHIO MIKpOOpraHi3miB Oijbiie 50 pokiB
CBOIO XMTTS, BUBYarOuUu GopMy Ta po3Mipu OaKTepiii.

Mikpobionoeia. BunnagkoBe BinKpuUTTS JIeBEHIyka CTajlo MOYaTKOM HOBOI
HaykKu — Mikpobiosorii. [i OCHOBOMONIOXXHUKOM BHM3HA€THCS (hPaHILY3bKUil
yueHuii Jlyi Ilacrep (1822 — 1895). 3a ocsitoro Ilactep OyB XiMiKOM.
3axomIYNUCh 0i0JIOTi€l0, BiH YCTAaHOBMB, 1O KOXHeE iH@eKIiliHe
3aXBOPIOBAHHSI BUHMKAE B Pe3yJabTaTi MATOT€HHOI MiSJIbHOCTI OCOOJIMBOTO
BUY MiKpOOiB i 3aIIpOIIOHYBaB CIOCOOU OOPOTHOU 3 HUMMU.

I'enianpHicTs IlacTtepa mossirae B TOMy, IO BiH BUKOPMUCTAB IPUHLIMIT
nociaabiaeHHs 30ygHuka. IlocnabiaeHuii  30yIHMK, HE  BUKIMKalO4yu
3aXBOPIOBAHHS, CTBOPIOE IMYHITET Y OpraHi3Mi JIIOOAMHU a00 TBAapWHU, SIKil
3pobisicHe wenaeHHs. [Tomykamu 30yqHMKIB iHPEKLIAHNX XBOpOO 3aiiMaBCs
He MeHl 3HaMmMeHuTtuit Jikap Pobepr Kox. BiH BinkpuB 30ygHUKIB
CUOIpCHKOI BUPA3KHU, TYOEPKYJIbO3y Ta XOJEPH.

Mikpo0biosorisi BUBYAE MIKpPOOPTraHi3MU, 1X CUCTEMaTUKy, MOpPQOJOrilo,
T€HETUKY, POJb Yy KPYrOBOPOTI PEYOBHMH Yy MOPUPOAI, MATOTCHHY Ail0, 11O
MIPU3BOAUTH 10 XBOPOO JIOJAUHMU, TBAPUH Ta POCJIUH.

MIiKpoOpraHisMM [yxe pi3HOMaHIiTHi. IX iHO;I Ha3WBalOThb MPOCTO
MikpoOamu (Bim mikros- manuii Ta bios- xurtts). Buxomsum 3 camoi Ha3BW,
MIiKpOOpTraHi3MM  JOyK€  MaJIeHbKi OO €KTH. Tomy  MikpoOiogoru
BUKOPUCTOBYIOTh APiOHI OJMHMIII, TakKi SIK MIKpOMETpP, HAHOMETp 1 HaBiTh
aHrctpeM. binbluicts 6akTepiii MaroTh BeanduHy 0,5-1 MKM, rpuOu IpixKaKiB
— 5-10 mxm. Cami apiOHiI OakTtepii MalTh B JiaMeTpi OJM3bKO OECSATOI
MiKpOMETpA.

Oxpemi Buau OaxkTepiii Ta TrpubIB [JOCIraloTh y JOBXHWHY KiJIbKOX
MiTIMETPIiB Ta HABiThb CAHTUMETPIB. AJie, K MpPaBWIO, MIKpOOPraHi3MU — 1I&
KHUBI ICTOTH YK€ MaJIMX pO3MipiB, Kl JIOAMHA 0€3 IOMOMOIM MIKPOCKOIIA
1Mo0aYnT HE MOXE.

Mikponaazmu — 11€ BUJ MIKPOOPraHi3MiB, 110 MEIIKAIOTb Y BOAOUMMILIAX,
rHoi. IlatoreHHi MikpoIuia3Mu BUKJIMKAIOTh XBOPOOU JIIOAMHU (ITHEBMOHIIO),
TBapuH (3aIlajJiecHHs JereHiB), pOo3JIaau.

bayuau (Big nar. Bacilium) — 1me 6akTepii IO MarTb BUIJISA MaJIUYOK,
SIK1 YTBOPIOIOTb BHYTPILLIHBOKJIITUHHI CIIOPU.

Aepobu — opraHizamMu, 30aTHI [0 XXWUTTS TiJIbKU Yy TIPUCYTHOCTI
aTMOC(EPHOI0 KUCHIO.

AHnaepobu — opraHizmu, 3[aTHiI OO KMTTS TiIbKM 3a BiJCYTHOCTI aTMOC-
(¢epHOro KMCHIO.

bakmepionoeis — po3ain MiKpoO10JIOril, 110 BUBYA€E OakTepil.

Buou mixpoopeanizmie. Cepell TaTOTEHHUX MiKpPOOPTaHi3MiB PO3pPIi3HSIOTh
baxmepii, éipycu, pukemcii, cnipoxemu, HAUNpPoCMiui.
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HarinpocrTim ckiagaloTbed 13 OAHIEI KINTUHU. YacTinie BCbOTO BOHU
MelIKaloTh y BomoiMuiuax. IIpukinany HaWOpocTillMX TBapuH: ameba,
paodionapis, epeeapuHna, egeieHd, mpunaHocoma, Mikcocnopuodis, napameyis.

Tpunanocomu marTb po3Mmip 12 — 100 MKM, € mapasutamMud KpoBi ¢
TKaHWH JIIOAMHUA Ta XpeOeTHuX TBapuH. IlepeHOCHUKM — KpPOBOCHUCHI
KoMaxu (Myxa uene). BuMKIMKaoTh 3aXBOPIOBAaHHS TPUIIAHOCOMO3, Ha SIKe
XBOPIIOTh JIOAY 1 TBApUHU (TMXOMAaHKa, YpaXXeHHs JiM(MaTUYHUX BY3JIiB Ta
iH.). 3aXBOpIOBaHHS JIOJei HAa3MBalOTh COHHOIO XBOpOOO1 (appuKaHCHKUM
TpunaHocoMmo3) abo xBopoba Illaraca (aMepuKaHCbKUIA TPUITAHOCOMO3).

FEeenena — BOOUTBLCS TEPEBAXHO Y MIJKMX MPICHUX BOJOMMMILAX, YACTO
BUKJIMKAE «IBITIHHSA BOIM, BimoMo Oym3bko 60 BuaiB, moBxkuHa 10 0,1 MM.

He3Baxaroum Ha CBOIO Ha3By, HAWIpPOCTillI MawTb OyIOBY HAaBiTh
CKJAOHILIy, HiXX OKpeMa KIITMHA. «3HEXTyBaB» HaunpocTtimmmmu i Kapi
JliHHe#, ommcaBIIM iX SIK OAMH pid, Ha3BaHUM «xaoc iH@y3o0piym». Jlniie
yepe3 JIBa CTOpivYYs MICIAS BIAKPUTTA JIeBeHrykKa BUY€HI BCTAHOBWJIM, IO TaKl
TSDKKI  3aXBOPIOBAHHSI SK MaJIsIpisi, COHHa XBOpoOa, 110 mnepeciiayBaau
JIIONVHY 3 JAaBHIX YaciB, BUKJIMKAIOThCS Mapa3uTaMy HAWIPOCTILLIMMMU.

3BMyaiiHi po3mipu Haimpocrimmx 1/20 — 1/7 M. Ix MoxHa mo6aunTu
0e3 Mikpockora (OKO JIOAWHM po3pi3HsAEe mpeameTu po3mipoM a0 0,1 M.
P0o3MHOXYIOTBCSI BOHU MOAIJIOM KOXHi 3 Tof.

bakmepii — THUINOBI NpeACTaBHUKM MiKpoopraHiamiB. bakrtepii, 1110
MalTh (opMy MNOpaBUIBHUX KYJIbOK, HA3WBAIOTh Kokamu. I'pynm KOKiB
Ha3UBaIOTh cmagitrokokamu adbo cmpenmoxkokamu. Jlo KOKiB BiTHOCSTH
30yOHMKIB pi3HUX iHQeKLUiMHuX XxBopoO. Jlyke Oarato OakTepiili MaloThb
(opMy maaMyoK, HAOpUKJIAA KHUIIKOBA TajludyKa, 10 MEIIKAE B HaIIOMY
opraHi3mi (Eschericha coli), — 30ynHuk tidy (Salmonella typhi), nu3zeHTepii
(Shigella dysenteriae).

EnexTpoHHMI MiKpocKon Ja€e 3MOTy MOOQUUTU i OpraHu pyxy OakTepiit
— TOHEHBKI JIKTYTUKH.

baktepii — BClOOMCYLLI Ta JyXe BUTPUBAI. IX 3HAXOOWIM y BO.i
reiisepiB 3 Temmneparyporo oausbko 100 °C, y BiuHilE Mep3noTi ApKTUKU, 1€
BOHU TIPOOYIM Oijblle 2 MJIH POKiB, HE 3aTMHYJIU Y BIAKPUTOMY KOCMOCI, a
TaKOX Mg Ji€0 CMEPTEJbHOI JIs1 JIOAWHU J03M paniaumii. € cepeng HUX
OakTepil — XMXKaKM, Kl JIOBJISATh HaumpocTimx. Jesaki 6akTepili XKUBISITbCS
aMiakoM, MeTaHOM. IX Hamarajluchb BUKODUCTOBYBAaTU [UISl <«IIOiZaHHS»
METaHy B ImaxTtax. PO3MHOXYIOTbCS OakTepil Hall MPOCTIIIMM AUTCHHSIM
HAJBOE, y CIPUSATIMBUX YMOBaX dyepe3 KoxHi 20 xB.

bakTepianbHUMM 3aXBOPIOBAHHSIMU € uyma, mybepKyav03, Xodepa,
npaeeuv, npokasza, ouzeHmepii, meHiHeim Ta iH. Big 4yymMm B cepenHi BiKM
3arMHYJIM JECSITKU MijlbiioHIB mwoaei. Llg xBopobOa HaBoauiga Ha Jwojei
naHiyHUM Xax. BBaxkaeTbcs, mo y XX CT. HeOe3neKa YyMy 3HUKIIA.

Tyoepkynbo3Hi Oaktepii BinkpuB P. Kox y 1882 p., ane HoOBHICTIO LS
XBOpoOa He IepeMoxeHa. Xojepa B €Bpony 3aHeceHa y 1816 p., no 1917 p.
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B Pocii xoneporwo nepexBopiio OUIblIEe 5 MIJIH JIIOJEH, MOJOBMHA 3 SIKUX
rnomMepJia. 3apa3 BUIAJKM XOJIEPU PiIKi.

IIpaBeub ypaxae HEpBOBY cHUCTeMy. XBopobOa TIiepeMoXeHa 3a
JIOTIOMOT'0I0 MPO(MPUIAKTUYHUX LIETJICHb.

Bumagku 3axBoproBaHHS MNpPOKa30lw cTaau pinkumu. Jlogei, 1o
3aXBOPILJIM 4K 1 paHillle MOMILLIAIOTh Y JIEITPO30pil.

Bipycu (Big nat. virus — 1) — HaWApPiOHIlII HEKJIITMHHI YaCTMHKH, IO
ckiaamarTbesd 13 HykJeiHoBol kuciaotu (JHK a6o PHK) Tta OiikoBoi
000JIOHKM (KaHcuay). MarwoTb BUIISA MaAIWudKu, cpepryHi Touo. Po3Mmip Bia
20 o 300 HM i Oinbumie. Bipycm — BHYTPILIHBOKIITUHHI Iapa3uTH:
PO3MHOXYIOUUCH TUIBKM Y >KMBUX KJIITUHAX, BOHU BUKOPUCTOBYIOTH 1X
(epMeHTAaTUBHUI amapaT 1 II€peMHMKaloTbh KIITHUHY Ha CHUHTE3 3piInx
BipyCHMX 4acTMHOK — BipiomniB. Bipycu npiOHimi 6akrepiit y 50 pa3. Ix He
BUJHO Y CBITJIOBOMY MiKpocKoni. BOHM He 3aTpuMylOTbCS HAWTOHIIMMU
dapdopoBumn odinpTpaMu. Bipycu posnoBciomkeHi nmosciogu. BuUkiInkaioTh
XBOpPOOM POCJIMH, TBApUH 1 JIOAMHU. BUBYEHHSM BipyCiB 3aliMa€eTbCS HayKa
BipyCOJIOTisI.

OTtxe, BipyCHM MalOTh HACTYMHI OCOOJMBOCTI, MOPIBHIOIOYMU 3 OAKTEPISIMMU.
st BipyCiB XapakKTepHa TaKa BJIACTUBICTb SIK ¢hinbmpoeanicmvb, TOOTO BOHU
npoxoadaThb yepe3 Qinbrpu. YueHsb [lacrepa Iapas [llambGepaan BUKopucTan
U1 (DUIBTPYBAaHHS PIAMH, Yy SIKKWX OakTepil pO3MHOXYBAJIUCS, OCOOJIMBUIA
dapdoposuit pinbTp (cBiuky lllambepnana), 1o 3aTrpumye cami OpiOHiI 3
ycix Bimomux Oaktepiii. CaMme Takuii (QiabTp OyB BUKOPUCTAHUI I JOKa3iB
HeOaKTEepiaJbHOIO XapaKTepy 30yIHUKaA CKa3zy.

Bipycm Bim OaxkTepii He 3aTHI ICHyBaTM Ta PO3MHOXYBaTUCH
camocTiiiHo. KoxHa OakTtepisd gBJIsIE COOOI0 KIIITMHY, 1O Ma€ CBIi OOMiH
pedyoBUH. bakTepil 31aTHI POCTU Ta PO3MHOXYBATUCS HaA WMYYHUX NONCUBHUX
cepedosuwiax. Bipycu, K cripaBXHi KJITMHHI Mapa3uTH, MOBHICTIO 3aJieXkaThb
Big OOMIHY pEUYOBMH Yy KJIITHUHIi-xa3diui. «IlinkopeHa» KIIiTMHA 3MyllIeHA
CUHTE3yBaTU CKJIAAOBI PEYOBMHM BipyCy, 3 SKMX He3a0apOM MOHTYIOTbCS
HOBI BipyCHI YaCTMHKHM.

bakTtepili Ta XMBI KJIITUHM OPraHi3My 3aBXIW MICTITb OJHOYACHO [Ba
TUIIMA HYKJIEIHOBUX KUCIOT: pubdoHykieiHoBy (PHK) Ta ne3okcupubo3-
HykiieiHOBY (JAHK) kucioTu. Bipycu MicTATh TiIbKM OOMH BMJ HYKJIEIHOBOI
kuciaotu — a6o PHK, a6o JTHK.

Bipycn 3patHi «HaB’g3aTh» CBOIO T€HETWYHY iH@OpMaLlilo CIIaAKOBOMY
armapary ypaxeHol HUM KJIITMHM. Bipycu 3apaxaroTh KJIITMHY 1 3aCTaBJISIIOThH
11 JonmoMaraTty iX po3MHOXeHHIo. Lle, ssK mpaBujI0, 3aKiHYYETHCS 3aruOeuIio
KIiTUHU. Bipycu, Ha BiAMiHHY Big OakTepiil, PO3MHOXYIOTbCS JIMILIE B
KMBUX KJITMHaX. ToMy BipyCHM BMBYAaIOTh Ha PiBHI OpraHizMy Migg0CIIHOL
TBapUHU a00 KYJIbTYPU KIIITUHU.

BipycHuMM 3axBOplOBaHHSIMM € BiCIla, CKa3, TIpuM, eHuedaliT, Kip,
CBMHKA, KpacHyxa, renatuT Ta iH. JlaBHI pyKOIIMCH AOHECJIM IO Hac ONMUCHU
CTpalllHUX eITigeMiil Bicru, y sIKuUX 3aruHyino 1o 40 % xBopux. AHIIIEND
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EnBapn JIxxenHep y 1796 p. 3anpoloHyBaB CBiii MeTod BaKIMHAlIII,
MOKJIABIIM TUM CaMMM I10YaTOK OOpOTbOM 3 LIE€I0 HEAYrow. AJie TiIJIbKH Yy
1980 p. BO3 3agBuia mpo Te , L0 Bicnma mepeMoxeHa. Terep HiTIM, 11O
Hapoauiucs micad 1980 p. He poOJIsATh 1LIETUIEHHS BiCIH.

Cka3z — cMmepTesibHa XBOpoOa JIIOAMHM 1 TBapuH, BioMa 3 INIMOOKOI
nmaBHUMHM. Haiiyacriine cka3 Bpaxae cobak. XBOpilOTbh Ha CKa3 TaKOXX BOBKMU,
KILIKM, 1Iypi, BOPOHMU Ta IHWI TBapuHU. I[llensenns — €IVHUNA HaTIAHUNA

3aci6 mpotu ckazy. Ilepime 1eruieHHs NOpoTu ckaszy Oyino 3pobieHe Jlyi
ITactepom y 1885 p. JIuTMHa, CUJIBLHO ITOKyCaHa CKaXK€HOIO CO0AaKol, HeE
3axBopina. JlogumHy, 1O 3axBopiljla Ha CKa3, BWIIKYBAaTM HEMOXIIMBO.
IIpuxoBaHuii (iHKyOaLiliHUI1) nepiod XBOpOOM TSATHETbCS Bid 8 IOHIB OO
poky. Tomy mipu Oyab-KOMY YKYyCi TBapWMHUW HEOOXiZHO 3BepTaTUCS [0
Jikapsl.

Y 1981 p. y Can-@Opanuucko (CIIHA) Oyau BUSIBIEHI JIOAU, XBOPIi
HE3BUYAMHMMM (popMaMM 3amajieHHsS JIET€HIB Ta ITyXJIMH. 3aXBOPIOBAHHS
3aKiHUYBaJIoCSd CMepTio. K BHUSBMIIOCSA, Yy LIMX XBOpUX OyB Pi3KO
nocjabjeHuii iMyHITeT (3aXMCHi BJIAaCTMBOCTI) opraHizmy. Lli mrogu cranu
TMHYTU BII MIKpOOiB, $Ki BHUKJIMKAIOTh Yy 3BUYAMHUX YMOBAaX TLIbKMU JIETKE
He3Iy>KaHHSI. XBOpoOy Ha3BaJIu CHil-cunapomMoM HabyToro
IMyHOIEDILUTY.

Bipycun CHiJly Oynu omHouyacHo Binkputi y 1983 p. Giosoramu y @PpaHirii
ta CIHA. BcranoBiaenHo, mo Bipycu CHilly nepemaloTbcs TIIia 4ac
TEepeIMBAHHS KpOBi, HECTEPWIbHMMH ILIIPULIAMM, CTAaTE€BMM ILLISIXOM, a
TaKOX MPU BUTOJOBYBAHHI JUTUHU TPYIHUM MOJIOKOM.

Ilepuni miBpoKy—piK, a 1HOAI 1 TIPOTATOM KUIBKOX POKIB ITiCJISI 3apa>KeHHS
y JIOAWHU HE MOMITHO HIiSIKMX O3HAaK XBOpOOH, ajie BOHA € JIXKEPEJIOM BipycCy
1 MOXe 3apa3uTu JIojei HaBkoyio cede. Jlo nporo vacy jikiB npotu CHi/ly
He 3HaiaeHo. CHill Ha3uBawOTh «4yMO10 XX CTOPIUYS».

Eminemisg rpuny omnmcaHa l'innmokparom 1e y 412 p. no H.e. Y XX cCT.
Oynu BigMmiueni 3 manpmemii rpumy. Y ciuni 1918 p. B Icnanii 3’sBumcsa
MOBIAOMJIEHHS TIPO €miaemMil TIpuIy, $Ki OTpUMAaJM Ha3BY <«ICIIaHKa».
«Icrmanka» o6Giiiluia Bech CBIiT, 3apasuBlIM OaM3bKO 1,5 MiIpH JoAeit
(mpoMuHyJIa JIMIIE KijlbKa 3ary0JieHMX B OKeaHi OCTpiBKiB) i 3abpayia 20 MiH
>KWTTIB — OWIbLIIE, HIXX Tepllia CBiTOBA BiliHA.

Y 1957 p. Oiu3bko 1 MJpa droael 3axBOPiIM «a3laTChbKMM TPUIIOM»,
3aruHyj0 Oinbiie 1 MuH moaeit. Y 1968-1969 p. Ha niaHeTi 3eMuIst JIFOTYBaB
«TOHKOHICbKMI Trpull». KUIBKICTb €NiaeMiid IpUIly, SIK HE AUMBHO, 3 KOXHUM
cropiyusiM 3poctae: y XV oyio 4 eminemii, y XVII — 7, y XiX — ax 45.

Yomy 10 1bOro yacy HEMa€ HaOiMHMX 1IEIUIEHb NOPOTU TIpumy?
Bussisernscs, 110 BipyC TIpuIly AyXe IIBUIKO 3MIHIOETbCSA. He BeTurim
JiKapi CTBOPUTHU BaKLIMHY NPOTHU OMOHIi€l (popMu rpumy, sIK 30yIHUK XBOPOOU
3’SIBJISIETHCSI BXK€ B HOBOMY BUIVISIII.
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Pukercii (3a iM’IM amepukaHCbKOro BueHoro Ricketts) — Mijgki
XBOPOOOTBOPHI 0aKkTepii, pO3MHOXYIOTbCS Y KJIITMHAX Xa3siHa (Tak caMo $IK
Bipycu). 30yIKylOTb PUKETCiO3M (BUCUNHUI TU@, KYy-IUXOMAHKY Ta iH.) y
JIIONVHU Ta TBApWH.

Puxkercios, Te came, 1o i Ky-nuxoMaHka. Ky-nmuxomanka (pukerciod Q)
— TOCTpe iH(peKLiliHe 3aXBOPIOBAaHHS JIOAWHW Ta TBAapWH, BUKJIMKAHE
pukercismMu. O3HaKM 3aXBOPIOBAHHS: TOJOBHUIA Oinb, ci1abKicTh, OE3COHHS,
OiIb y M’s3ax. Y TBapuMH XBopoba mnpoTikae 06e3 cumnToMiB. JlioguHa
3apaxka€ThbCs BiJ TBApUH.

CnipoxeTu — MIKpPOOPTraHi3aMM, KIITUHM SIKMX MalroTbh (OpMy TOHKHUX
3BUBUCTUX HUTOK. MeUIKalTh Yy TPYHTi, CTOSYMX Ta CTIYHUX BOJAX.
ITaTorenHi cnipoxeTn — 30ygHUKU cU@iiicy, TU(QY, JENTOCIIIPO3y Ta 1HILINX
3axBOproBaHb. CIIipOXeTO3M — 3aXBOPIOBAHHS JIIOJUHU 1 TBAPUH, BUKJIMKAHI
MMAaTOT€HHUMH CIIpOXETaMMU.

AKTUHOMILIETA — MIiKpPOOpTaHi3Mu 3 pucaMu O0akTepiid Ta Hall MPOCTILLINX
rpubiB. PO3MOBCIOIKEHI y TPYHTI, BOAOWMMMILAX, MOBITpi. JesgKi BUAU €
MaTOr€eHHUMHU, BUKJIMKAKOTh TakKi 3aXBOPIOBAHHSA K  aKTUHOMIKO3,
TyOepKyab03, mnudrepiro Ta iH. JlesdaKi aKTMHOMILETH YTBOPIOIOTH AHTHUOI-
OTUKM, BITaMiHM, IIIr'MEHTH TOINO. BUKOpPUCTOBYIOTBCS y MiKpOOiOJOTiUHIN
ITPOMMCIIOBOCTI.

Pict Ta po3MHOXEHHSI MiKpoopraHi3miB. K i Bce XWB€, OTHOKJIITUHHI
MiKpOOpPraHi3Mu POCTYThb. JJOCSATHYBILIM MEBHOI BEJIWYMHU, KIIITUHA MEPECTAE
poctu. Ilim MiKpOCKONOM MOXHa CIIOCTepiraTtv, sIK y NE€BHUM MOMEHT BOHA
JIUIATBCS Ha OBI YaCTUHU, SKi CTalOThb CAMOCTIMHMMMU OpraHizMamu. Tak i3
OQHOI MaTEepMHCHKOI KJIITMHU 3 SBJSIOThCS ABiI J04ipHi. Bupocrtarouu, BoHU
T€X OUISATHCS, YTBOPIOIOYM YOTUPU KIITHMHM, IIOTIM BICIM, IIICTHAAUATH i
HaJgajal TaKk caMO Yy T€OMETPUYHIl IIporpecii.

[lepmiuM BYeHUM, KU MOOAYMB MiJ MIKPOCKOIIOM, SIK MIiKpPOO IiIUTHCS
HaBmij, 0yB Jlazapo Crnamannani (1729 — 1799 pp.) byno ue y 1776 p. Yac
BiJ BUHMKHEHHS KJIITUHM OO 11 TIOALJIy HA3MBAETbCI YacoOM eeHepauii. Y
MIPUPOJII CIOCTEPIra€ThCs MEBHA 3aKOHOMIPHICTh: YUM JAPIOHIIIMI OpraHi3Mm,
TUM CKODpillie 3’SIBJISIETbCSI Y HbOT'O MOTOMCTBO. Tak, yac reHepallii KMIIIKOBOL
nannyku Escherichia coli ta 30ygHuka xosnepu Vibrio cholerae ckiamae
BCcboro 20 xBuiamH. Kopucrtyrouuce GopmyliaMyd reoOMEeTPUYHOI MpOrpecii a,
=a;-q"' 1a S, = (a,g-a) / (q-1), me a, Ta a, — BIANOBIIHO IEPIINI Ta OYIb-
IKAW 1HIIWAMA YJIEHW TIpOrpecii, q — 3HAMEHHMK MpPOrpecii; n — HOMEP
B3STOTO WIEHA; S, — CyMa MEepIIMX N-4YIEHIB, MOXHA MiApaxyBaTU KUIbKICTb
OakTepiil, 10 YTBOPIOIOTHCSA 3a IeBHUM 4ac. [limpaxyHKM ITOKa3yloTb, IO
BXe 4epe3 J00y 3 OJHi€l 0aKkTepil YTBOPIOETHCI HEpeaJbHO BEJIMKA KiJIbKICTh
KJIITUH. BignmoBigHO, Mpolec po3MHOXEHHSI MiKpoOiB 0OMeXXeHUI MeBHUMMU
ymoBamu. ®OpaHuy3bkuii yyeHuit 2K. MoHO nmociimkyBaB picT OaxkTepiil i
BCTAHOBMB  HACTYIIHY 3aKOHOMIpHICTb. Y TIlepummii 4yac  Oakrepii
MIPUCTOCOBYIOTHCS 10 CEPEAOBMILA Ta PO3MHOXYIOThHCS AyXe MOBUIbHO. Llei
MepioJl Ha3MBalOTh saae-gazor. TlotiM ine (a3za MBUAKOTO PO3MHOXEHHS 3a

173



JjorapupMiyHUM 3aKOHOM (J1or-¢paza), Iicjasl Yoro HacTae cTalioHapHa ¢a3sa,
KOJIM CePEIOBUILE 30arayyeThCs MPOAYKTAMU XUTTEQISIILHOCTI OaKTepii, 110
rajJbMyIOTb MpOLIEC PO3MHOXEHHS 1 HacaMKiHelb OakTepili MOYMHAIOTh
BigMupatu (daza BiaMUpaHHS).

[IprurHoOIO 3arnOeni 6akTepiil € HECTIPUATINBI YMOBHU CEPEAOBMILIA:

1) 3BMYaitHO MIKpOOpraHi3aMM HOPMaJIbHO >XMBYTH mpu Temmneparypi 0 — 90
OC. g mestkuix BUAIB 11 Mexka Habararo mmpiia: Bin — 270 no + 400 °C;

2) TIpsAMi TIPOMEHi COHLS IS OiIbIIOCTI OaKTepili 3ryOHi;

3) MiKpoopraHi3Mu XMTTE3AATHI B YMOBaX JIy»€ HU3bKOTO TUCKY (BCHOTO
5 MM pT. CT.) Ta AyXe BUCOKOTO (OijblIe 5 atm.);

4) Ha XUTTE3JATHICTbL MIKpOOpPraHi3MiB BIUIMBAE peakllisl cepeaoBUIlA
pH. Haiicnpuarnusime HevitpaabHe (pH = 7) a6o nayxue (pH > 7)
CepeIOBMUIIIE.

Cybctpatamu (HOCisIMM) 0i0JIOTiYHUX HEOE3MeK MOXYThb OyTH €JIeMEHTH
cepeqoBUllla MELIKaHHS (IMTOBIiTPsI, BOJAA, TPYHT), POCAMHU, TBAPUHU, JIOAU,
oOJlagHAaHHS, IHCTPYMEHTH, CUPOBHMHA, MepepoOHiI MaTepiaau Ta iH.

bakrepii XXMBYTb y BOAI, Y TOMY YMCJI TaKOX Yy Tapsuux IKXepeaax, y
JIbOJAX, Yy MOBITPi Ha Pi3HiA BUCOTI Big 3emui. OcobanBo O6arato GakTepiil y
rpyHTax. ¥ 1 r opHOro rpyHty Mictutbcs Bim 1 mo 20 miapa MikpoOiB.
MikpoOu CymnpoBOIXYIOTh JIOAUHY BCE KUTTI. be3 MIKpoOiB XUTTS
HEMOXJMBE. AJle MaTOreHHi MiKpoOMW i1 JIIOAMHW Hebe3meyHi. Tomy
JIIOAMHA HAMNOJEeTJIMBO IIYKA€ CIIOCOOM 3aXMCTy Bill MAaTOT€HHMX MiKpoOOiB.
Ille CnautaHuaHi OOBiB, 11O 3a TPUBAJIOrO KWIT SITIHHS PIAMH, MIKpOOHU, SIKi
3HAXOOATbCS B HMX, TMHYTb. Himeubkuii BueHuit IlIBaHH BCTaHOBUB, 1O
BMCOKA TeMIIepaTypa BOMBA€E i MIKpoOiB, 110 IepeOyBaoTh y IOBiTpi. Pi3uk
TuHpane OOBIB, IO MIKpOOM Yy piIvHAX TUHYTb ITICJS KUIBKOX MOBTOPHMX
KU ATiHb. [1OBTOpHE KOpOTKOYACHE HarpiBaHHS PiIWHMW OO TOYKM KUITIHHS,
3anponoHoBaHe TuHIaneM Ha3uBalOThb muHlOajsizayicro. YCi  MeToau
3HUILEHHS MIiKpOOiB ITiJ BIUIMBOM BHCOKOI TEMIIEpaTypd MAaIOTh 3arajbHy
Ha3By — cTrepuiizalist. YacTkoBa crepwitidaliisi MOJIOKa HarpiBaHHSIM 10 60
°C mporsarom 30 XB Ha3UBACTBCH NACMEPUAUIETD.

Jnsa ynoBiaroBaHHS MiKpoOOIB i3 pPIAMH Ta rasiB 3aCTOCOBYIOTH CHelliaibHI
(pinbTpH, 110 MAIOTH AYKE MIiJKi ITOPH.

MikpoopraHi3mMu He 0e3cMepTHI. PO3MHOXEHHS iX He O0e3mexHe. barato
KJITUH TUHYTb HE NOXMBAIO4YM N0 moaity. MikpoOu BOpPOryrTh MiX CO0O0I0
(aHTaroHi3am). MikpoOGu T'MHYTb BiJl COHSIYHOIO CBIiTJa, yiabTpadionerty. [desaxi
MiKpOOU XUBJATBCS BiAMEpIMMU yacTUHaMu pociauH. lle canpodirtu. IHmi
HaraaamTb HA XWBI OpraHi3Myu — 1i€ Mapa3uTH.

XBOpPOOOTBOPHI  MIKpOOM BUIUIAIOTH (PEPMEHTH, $Ki TOPYLI