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BCTYII

Hucnumtiga «TeopeTHko-MeToNIOT1YHI OCHOBH €KOJIOTIYHOI Oe3MeKu»
BUKJIAQJAETHCSA TIPU MIATOTOBIN CHEINAIICTIB PIBHS BHINOI OCBITH «MaricTp» 3a
cnerianpHicTIO 101 «Exomorisy.

HaBuanpHa qucuuIiiHa HAJICKHUTH IO OCBITHRO-IPOQECIIHOT TporpamMu.

VY 3arajibHOMy OOCSATY HaBUYaJIbHOTO Yacy, IO MPHUMAJaE HAa BUBYCHHS
YaCTUH JUCIUIUTIHM, BU3HAYAETHCS HABYAIBHUM IUIAHOM; Ha TMPAKTHYHY
YaCTHHY MpUIAJae ayIUTOPHUX 3aHATh B 1 yactuHi — 4 roauHu , a B 2 — 8
TOJIUH, 3AJIMIIOK Ha CaMOCTIiHY po0OoTy (BiamoBinHo 22 ta 40 roaunn).

Memorwo BUBYEHHS KypCy €: O3HAHOMIIEHHS 3 JDKEpeaMH EKOJOT14HOI
HEOE3MeKH Y MPUPOJTHOMY Ta aHTPOIIOT€HHOMY CEPEIOBHILII.

CryneHTH B pe3yibTaTi BUKOHAHHA MPAKTUYHOI YACTUHU TOBUHHI
emimu:

yacmuna 1 - po3paxoOBYBaTH MacIITabu 3a0pyJHEHHS MPUPOJIHOTO
CepelloBuUIla, 30UTKHU Bij 3a0pyJaHEHHs, 1eHTU(DIKYBATH 00 €KTH MiABUIICHOI
HEOE3MeKu;, yacmuna 2 - po3poOJATH AJITOPUTMHM MIHIMI3allli EKOJOTTYHUX
PU3MKIB; BHU3HAYaTH “HYJbOBHK~ Ta “‘@OCOMIOTHHN’, “MIHIMAJIbHUI® Ta
“NpUINHATHUN €KOJOTTYHUI PU3HK.

['omoBHOIO (opmMor0 opranizaiii 3aHsITh € CaMOCTIHHE BHUBYCHHS
TEOPETUYHUX OCHOB pO3paxyHKy 3a METOAMYKOI Ta JITepaTypHUMH
oxepenamMu. [IpoBeeHHs JEKIIMHUX Ta MPAaKTUYHUX 3aHATh y CECIHHUI Meploa
Ta BUKOHAHHSI M1’KCECITHOT KOHTPOJIbHOI pOOOTH.

KoHTpoJib MOTOYHUX 3HAHB 3/IIMCHIOETHCS NMUISIXOM OMUTYBaHHS B YCHIM
dbopmi HA TPAKTUYHUX 3aHATTSX Ta JICKI[IHHUX 3aHATTSX, a TAKOK TECTYBAaHHS Yy
MDKCECIHHUMN MeP10/1 32 TEOPETUUHUMH MOJTYJISIMH.

[HTerpanbpHa OIiHKa 3aCBOEHHS 3HAHB CTYJCHTOM 3HAaHb Ta BMiHb MO HaB-
JanbHIA JUCHUIUIIHI CKJIAJAETHCS 3 OIIHOK, OTPUMAHUX CTYJASHTAMH IO
okpemux Moxayisx. I[Ipu 1pomy B IHTErpalibHY (MJCYMKOBY) OIIIHKY BXOJSTH
OIIIHKY TI0O KOYKHOMY BHJIy 3aHSThH 1 IO KOXXHOMY MOJYJIIO 13 CBOEIO Baroro, sika
BiloOpaxkae:

- 3HAYUMICTh JAHOTO MOJYJIO 3 TOYKH 30pYy 3aCBOEHHSI CTYACHTaMU 0a30BUX
3HAHb 1 YMIHb;

- PUTMIYHICTH POOOTH CTyAE€HTa, TOOTO BUKOHAHHS CTYJIEHTOM KOHTPOJIbHHX
3aXOMdiB IO JaHOMY MOAYJIIO B TEPMiH, KW BCTAHOBJCHO HaBYAIHHUM
IUIAHOM JUCLIAILIIHH.

Ockinibku (OopMOIO MiACYMKOBOTO KOHTPOJIIO € : 32 TIEPIIOI0 YaCTUHO —
3aJ1iK, 3a APYTrOl0 — ICIIUT, BUKOHAHHS MPAKTUYHOT YaCTUHU € YMOBOIO JIOMYCKY
710 HBOTO.

Memorw BUKOHAHHS TPAKTHUYHUX POOIT € PO3MIUPEHHS, MOTIHOIeHHS U
JeTajizali 3HaHb, OTPUMAHUX Ha JICKIISAX 1 B MPOIECi CaMOCTIHHOI poOOTH, IO
CIpHsi€ TIIBUINEHHIO PIBHA 3aCBOECHHS MaTepilaly Ta 3aKpilUIeHHIO YMiHb Ta



HAaBUYOK CTOCOBHO pO3paxyHKiB MacmTabiB 3a0pyAHEHHS MPHPOIHOTO
cepenoBumia. MeTonW4yHI BKa3iBKA CKJIQJalOThCS 3 JBOX YacTHH, IIO
BIIMOBIZAIOTh T€MaM TEOPETUYHOTO KypCy: B MEpIIii 4acTHHI 6 MpaKTUIHUX
pobIiT Ta KOHTpoOJIbHa poOoTa, y APYrid YacTUHI [ TPaKTUYHUX POOIT Ta
KOHTPOJIbHA PO0OTa (CKIAA€THCS 3 2 IPAKTHYHUX 3aBIaHb).

Tabmuns 1. — TepmiHu mepeBipKH KOHTPOJIBHOI pPOOOTH y MiKCECIMHUN

nepion

YacTtrHa KOHTPOJIBHOT pOOOTH CTpoK KOHTpPOJIIO Bban oniHroBaHHS
Yactuna 1

KP 3aragpHa XapaKTepUCTHKAa  METOJUKH 20.12 2 GamiB

PO3PaXyHKY

KP PozpaxyHok XapaKTePUCTHK 20.02 86amin

PO3IMOBCIOKEHHS 3a0pYAHIOBAJIbHOI PEYOBUHU

KP Amnaniz po3paxyHKy Ta CKJIaJaHHS CXEMH 20.03 5 6aniB

cuTyarii

OdopmieHHS poOOTH 20.04 5 GautiB
Yactuna 2

KP Ominka moxexHoi 00CTaHOBKH 20.12 5 GaxniB

KP TIlomsarTs mnpo XiMiuHy OOCTaHOBKY Ta 20.02 5 6aniB

METO/IM i1 BUSBICHHS

KP Orinka XiMi4HOi 00CTaHOBKH 20.03 5 GautiB

Odopmnenns poboTH 20.04 5 GautiB

Kinnesuii Tepmin 3m1aui KP 11.05




1 AHAJII3 JDKEPEJI EKOJIOT'TYHOI HEBE3IEKHU ¥ IHPUPOIHOMY
TA AHTPOIIOTEHHOMY CEPEJIOBUIII TEPUTOPII OBJIACTI

1.1 3arajapHi MOJI0OKEeHHS

PiBenp ekosoriuHoi HeOesneku Oib-AKoi TepuTopii 00YMOBIICHHI
HASBHICTH JKEPEIl €KOJIOT1YHOI HeOe3MeKH B MPUPOJAHOMY Ta aHTPONOTEHHOMY
cepeloBUII. X aHam3 Ja€ MOMJIMBICT, BM3HAYaTH piBeHb OE3MeKH
KUTTETISUIBHOCTI, pO3pOOISITH HEOOXIAHI 3aXOAM HIO0 3HIKEHHS 3HAaYeHb
pu3uKy, a00 3axoad, SKi TO3BOJIAIOTH €(PEKTUBHO MIHIMI3yBaTH MAacIHITaOu
MOJIMBUX Haa3BUuaiHuX cutyamiil (HC) um mikBigyBaTH X HACIIIKU.

Oco06smBOCTI reorpa1yHOTO MOJOXKEHHS YKpaiHU, aTMOC(EpPHI NPOLECH,
HasgBHICTh TIPCBKUX MACHBIB, IJBHUIICHb, OJM3BKICTh TEIUIUX MOPIB
3YMOBJIIOIOTh ~ PI3HOMAHITHICTh KJIIMAaTHYHMX YMOB: B  HAJJIMIIKOBOTO
3BOJIOKEHHS B 3axigHomy llomicci no mocymmuBoro — y IliBaeHHIN cTemnoBsiii
30H1. BunsTkOB1 KiiMatuuHi yMoBU Ha [liBnenHomy Oepe3i Kpumy, B ropax
Vkpaincekux Kapmar ta Kpumy. Bracmimok B3aemonii Bcix 1mux (axTopis
BUHUKAIOTh HEOE3Me4H1 CTUXiiH1 sBUIIA. B OkpeMux BuMaakax BOHH MalOTh
KatacTpoiyHUI XapakTep.

Cepen HaA3BHUYaHUX CUTYAIlil OPUPOAHOrO MOXOJKEHHS Ha YKpaiHi
HalyacTille TParIsItOThCA:

- TEOJIOT1YH1 HeOe3MeuHi SBulla (3CyBU, 0OBaJIM Ta OCHUIIU, TPOCAAKU 3€MHOL
MOBEPXHI);

- METEOpOJIOriYH1 HeOe3MeyH1 SBUILA (3JIMBH, YparaHu, MOTY>KHI CHITOIaJH,
CUJILHUU Tpaj, OXKeJeb);

- TigpoJoriyHi HeOesneuHi sBUIa (TIOBEHI, IMABOJKH, IIIJBUINCHHS PIBHS
I'PYHTOBHUX BOJI Ta 1H.);

- TIPUPOHI MOXKEXKI1 JTICOBUX MAaCHBIB Ta CIHOXKATEH;

- MacoBi iH(}eKIli Ta XBopoOU o 1e, TBAPUH 1 POCIIHH.

3pocTtanHsi MacmTabiB rOCHOMAPCHKOI JISTIBHOCTI 1 KITBKOCTI BETHKUX
MIPOMUCIIOBUX KOMILJIEKCIB, KOHIIEHTpAIlli Ha HHUX arperariB Ta YCTaHOBOK
BEJIUKOI 1 HAIBEJIMKOI TIOTYKHOCT1, BUKOPUCTaHHSI y BUPOOHUIITBI TOTEHIIIITHO
HEOE3MEeYHUX PEYOBMH y 3HAYHUX KUIBKOCTAX 30UIbLIYE BIPOT1IHICTD
BUHUKHEHHSI TEXHOT€HHUX aBapid. Han3uuaiiHi cuTyalii TEXHOT€HHOIO
MOXO/PKEHHSI MICTATh y €001 3arpo3y Uil JIIOJAMHHU, €KOHOMIKH 1 TPHUPOJAHOTO
cepenoBuIa abo 37aTHI CTBOPUTH 1i BHACIIIOK WMOBIPHOTO BHOYXY, MOMXKEXKI,
3aTOIUICHHS 200 3a0pyIHEeHHS (3apaK€HHS ) HABKOJUIITHBOT'O CEPEeIOBUIIIA.

HanmzBuuaiini  cutyailii BHHHMKaWOTh, $K TMPaBUJIO, HAa MOTEHIIHHO
TEXHOTEHHO HeOe3MeuyHux BUPOOHUITBaX. Jlo HUX HaleXaTh, y MEPILy 4Yepry,
XiMIyHO HebOe3neyHi 00'ekTu, pamiamiiiHo Hebe3medHi 00'ekTH, BUOyXO- Ta
MOXKEeKOHEOe3MeyH1 00'€KTH, a TaKOX TiIpoauHaMIvHO HeOe3neuHi 00'ektu. B
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OCTaHHI POKM 3HAYHO 3pociia TaKoX HeOesneka Bij aBapiid 1 katactpod Ha
TPaHCIIOPTI.

AHaTi3 MOXKIIMBUX JDKEPET €KOJIOTIYHOT HeOe3MeKn TePUTOpPii HaCeIeHOTO
MYHKTY, 00JlacTi 9u OyIb-sIKOT TEPUTOPii MOXHA CKJIACTH 3 BUKOPHUCTAHHSIM
JiTepaTypHUX JDKepen macnopTiB objactei Ta «HarmioHanpHOT momoBiai mpo
CTaH TEXHOTEHHOI Ta MPUPOIHOT Oe3MeKu B YKpaiHi». AHaJi3 TOBUHEH MICTUTH
iHpopMarlito mpo HeOe3meuHl MPUPOIHI MPOIECH Ta IX PO3BUTOK, HEOE3MeUHi
IIPOMUCIIOBI 00’ €KTH, TaKOX 1H(OPMAIIII0 CTOCOBHO HaJ3BUYAWHUX CUTYaIlll 3a
nepioj] CIOCTEPEkKEHb, YKa3aHUM Y BUXITHUX JaHUX JO BUKOHAHHS 3aBJIaHHS.

IIpuknao pospaxynky

3ae0anusa: 3poOUTH aHai3 JDKEpeNl €KOJOriYyHOi HeOe3NeKu B
IPUPOJHOMY Ta aHTPOIOTEHHOMY cepenoBuilli Onecbkoi o6nacti. OCHOBHI
BIJIOMOCTI HEOOX1JIHO HaJaTH y TaOJWYHOMY BHTJIAMI (Hampukiaa, tadm. 1.1 —
1.3), a TakoX 3poOUTH aHaJi3 ICHYIOUOT CUTYaIlii.

Buxioni oani:

- «HamioHnanpHa J0MOBIAL MPO CTAaH TEXHOTEHHOI Ta MPUPOAHOI OE3MEeKH B
VYkpain (2004 — 2012 pp.);

- Tonmuie O.I'., KonnpaTtiok L.1., SABopchka B.B. Onecbkuii perioH: nepeiyMoBu
dbopMyBaHHs, CTPYKTypa Ta TEpUTOpiaibHa OpraHizamisi rocHnoJapcTBa:
HaBYaJIbHUI NoCciOHUK. — Oneca: Actponpunt, 2012. — 336 c.;

- Exonoriunuii nactiopt Oniecbkoi 001acTi.

Tabmuug 1.1 — KutekicTs nignpuemctB OecbKoi 001acTi

Buau ekonoMiuHOI KinbkicTh nianpuemMcTs, oj1.
AislILHOCTI 3arajibHa €KO0JIOTIYHO HeOe3MeuYHuX
XapuoBa - 79
Hadrorazosa - 326
KutnoBo-koMyHaibHa - 16
Ycworo - 421

3a80anH:A 0na camocmiiinoi pooomu

3aBaannsa : 3poOUTH aHaI3 JKEpeNl EKOJOTIYHOI HeOe3NeKku Ha
TepuTOpii OAHIEIO 3 oOmacteit Ykpainu (tadn. 1.4) , BUKOpUCTABIIN ISl IILOTO
HaI[lOHAIBHY JIOMOBIH PO CTaH TEXHOTCHHOI Ta MPUPOAHOI Oe3neku B YKpaiHi
(2004 — 2013 pp.), exomnoriuni macrmoptd oOJacTedl Ta JITEpaTypHi pKepesa
0JI0 TIepeayMoOB (OPMYBaHHs, CTPYKTYpPU Ta TEPUTOPIAIbHOI oOpraHizaiii
rocrojiapcTBa IeBHOI obmacti y Burianl pedepary. O0’em 3BITY MOBHUHEH
CKJIaJIaTH HE MEHII 5 CTOPIHOK.
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Ta6mui 1.2 — [epenik moTeHIiitHo HeOe3neuHnX 00’ €KTIB (CKOPOUYEHO)

Ne | Ha3zBa eko0J10Ti4YHO He0e3eYHOT0 00’ €KTY Bua ekoHOMIYHOI JifJILHOCTI Bigomua HaJIeKHICTD
(bopma BJIacHOCTI)
1. | BHC «I'onoBHa» «IH(hOKCBOIOKaHA OuncTka Ta nojaya BOAM TOB «InhokcBogOKaHAI
2. | BHC «lIliBnenna» «IH(pokcBOIOKaHAD OuncTka Ta nojaya BOAM TOB «InhokcBogOKaHAI
3. | BHC «KotoBchka» «IH(hOKCBOTOKaHAT OuncTka Ta nojaya BOAM TOB «InhokcBogOKaHAI
4, | BHC «CtonboBa» «IHhOKCBOTOKAHAT OuncTKa Ta 11oga4ya BOIHN TOB «IHdoxcBoI0KaHAT
5. | BHC «XeBaxoBa ropa» «IHdpokcBomokanam» | OuucTka Ta mojava BOJIH TOB «IHdoxcBoI0KaHAT
6. | BHC «lllxogoBa ropa» «IHdokcBomokanam» | OuucTka Ta mojava BOJH TOB «IHdoxcBoI0KaHAT
7. | BHC «3axigna» «IndoxcBogokaHan OuncTKa Ta Moga4a BOIHA TOB «IHdoxcBoI0KaHAT
8. | Onecpkuii mpUIIOPTOBUI 3aBOA BupoO6HunTBo MiHA00pHUB Ta Jlep>xaBHUI KOMITET
nepepoOka amiaKy MPOMIOJITUKH Y KpaiHU
9. | TOB «Coro3» Po3mimenns tBepaux nodyrosux | TOB
BIIXO/IB
10. | [Tonironu TBEpAMX MOOYTOBUX BIJXOIIB Posmimenns TBepaux nodytoBux | KoMmyHanbHa BIacHICTh
(TTIB-1), (TI1B-2) BiJTXO/IiB
11.| TOB «PA®» Posmimenns tBepaux modyrosux | TOB
BIIXO/IB
12. | AIl «binropoa-/{HiCTpOBCHKBOIOKAHAID) MicbKi OYHCHI CIOPYAN AI1
13. | AT «KoTOBCBKBOMOKAHAII» MicbKi OYHCHI CIOPYAUN AT
14. | BAT «I3MainbChbKuid LETI0I030-KapTOHHUN MicbKi OYMCHI CIIOPYAU BAT

KOMOIHAT»
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Tabmuus 1.3 — Kinekicts HC 3a nepion 2004 — 2012 pp. y po3noAini 3a NpUuYuHAMU MTOXOHKEHHS Ta PIBHIMU

Hanmzuuaiini | 2004 2 2006 | 2007 2008 2009 2010 2011 2012
cUTyaIii 005

3arampHa KUIBKICTB | 16 1 11 18 14 11 14 17 10

HC: 8

B T.4. TEXHOTEHHOTO | 8 8 7 7 7 3 8 12 6

XapakTepy

IIPUPOTHOTO 8 1 3 11 6 7 6 5 3

XapakTepy 0

colmiaigbHO- 0 0 1 0 1 1 0 0 1

MOJIITHIHOTO

XapakTepy

B T.4. JepxaBHoro | 1 1 0 1 1 0 0 0 0

piBHS

perioHasbHOTO piBHS | 3 4 1 8 0 2 0 0 0

00'€KTOBOTO PiBHS 4 9 6 8 6 3 5 14 9

MICIIEBOTO PiBHS 8 1 4 1 7 6 9 3 1
0

3arunyino ocio 18 5 18 27 34 19 15 14 11
3

[Toctpaxnano ocid 26 8 50 14 46 37 40 26




Taomurg 1.4 — Buxiaai gadi
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TCbKa «= Ka «=

KoHTponbHI TUTaHHS:
1. Sxi ;okepena HeOE3NMeKH Y TPUPOTHOMY CEPEIOBHUIIT ?
2. Sxi mxepena HeOE3MEKH Yy TPUPOAHOMY CEPEIOBHUILI HAHOUIBII MOUIUPEH] Ha TepUTOpli YKpaiHu?
3. SIki mpkepena y aHTPOIIOTEHHOMY CepeI0BHII?
4. 1o po3risaaeThes JKepesioM HeOe3MeKH Ha IEBHOMY MTPOMHUCIOBOMY OO€KTI?
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2 ITEHTU®IKALIS MOTEHIIMHO HEBE3NIEYHUX OB'E€EKTIB
2.1 TeopeTn4Hi MOJI0KEHHS

TIlomenyiuno nebezneunuti 06'exkm (ITHO) — 00'eKkT, 1110 CTBOPIOE peaIbHy
3arpo3dy BuHukHeHHS HC; o00'ekt, Ha SKOMYy BHKOPHCTOBYIOTHCS,
BUTOTOBIIIIOTECS, TIEPEPOOIIIOThCS, 30epiraloTbcsi ab0 TPAHCIOPTYIOTHCS
HeOe3MeuHl palloaKTUBHI, MOXKEKOBUOYXOB1, XIMIUHI PEUOBMHU Ta O10JOTIYHI
npenapatd, 00'€ekTH 3 BHAOOYBaHHS KOPUCHUX KOMAJIHMH, TIAPOTEXHIYHI
CTHOPY/IU TOLIO.

Inentudikamisi 00’€KTIB TOCIOAAPCHKOT MISUTBHOCTI — I TpOIEeaypa
BujauieHHs [THO 3 00’ekTiB rocrnoaapchkoi MisuibHOCTI. BoHa mpoBoauTHCS 3
METOI0 BJIOCKOHAQJIGHHS OpraHizamii iX Jep)kaBHOro oOOJIIKy Yy IIpolieci
nacroptuzaiii Ta peectpauii y HepxkaBHomy peectpi [THO BignmoBigHO 10
meroauku igeHtudikamii [THO, 3atBepmxenoi Hakasom MHC VYkpainu Bia
23.02.2006 p. Ne 98.

[ToBimomiieHHsT TpoO pe3yiabTaTH 1AeHTHdIKAIIl 00 BHU3HAYCHHS
MOTEHI[1ITHOT HeOe3MeKN HAJAETHCS 10 MICIEBOTO OpraHy JIEpPKaBHOTO HATJIsATy
y chepi IUBUIBHOTO 3aXUCTy ISl y3arajdbHEHHS pE3yJbTaTiB IPOBEICHHS
imenTudikarii.

Pesynbraty ineHTH(IKALIT BUKOPUCTOBYIOTH TaKOX Uil PO3POOKHU
3axoiB 11010 onepemxeHHs HC Ta miaroToBku 10 pearyBaHHs Ha HUX (TUTaHA
nokamizariii Ta mikBigaii HC).

Inentudikamis nepeadavae aHami3 CTPYKTypH OO'€KTIB TOCIMOAAPCHKOI
JTUSTBHOCTI Ta XapakTep iX (YHKIIOHYBaHHS JJii BCTAaHOBJICHHS (akTy
HassBHOCTI a00 BIJCYTHOCTI JDKepea HeOe3IleKd, SKi 3a IEeBHUX OOCTaBHUH
MOXXYTh 1HIIIIOBaTH BUHUKHEHHSS HC, a Takox BM3HAYECHHS PiBHIB MOMJIMBUX
HC.

VY mporueci ineHTudikaiii po3risAalOTECS 1 BPaXxOBYIOTHCS BHYTPIIIHI 1
30BHIIIIHI YUHHUKA HeOe3neku. Jlo BHyTPIIIHIX HaleXaTh YUHHUKHA HEOE3IeKH,
[0 XapakTepu3ylTh HeOe3meuyHicTh OyaiBenb, CHoOpyd, oOJagHaHHS,
TEXHOJIOTIYHUX MPOIECIB 00'€KTa TOCMOJAPCHKOI AISIBHOCTI Ta PEYOBHUH, MIO
BUTOTOBJIAIOTECS, MEPEPOOIISIIOTHCSA, 30€pIraloTbCsi YU TPAHCIOPTYIOTHCS HA
Horo tepuropii. Jlo 30BHIIIHIX — YMHHUKKA HeOE3NeKku, Oe3MocepeHbO He
NoB'si3aHl 3 (PYHKIIOHYBaHHSM OO0'€KTa TOCHOJIAPCHKOI JISIILHOCTI, ajie SsKi
MOXXYTh iHiIitoBaTH BUHUKHEeHHss HC Ha HhOMY Ta HETaTWMBHO BILIMBATH Ha ii
PO3BUTOK (ITPUPOJIHI SBUILA Ta aBapii HA 00'€KTax, skl PO3TAIIOBAHI MOOIH3Y).

[Iponenypa inentudikaiii 3A1MCHIOETHCS 32 TAKUMU €TaNlaMU:
BuOip komiB HC, BHUHHKHEHHS SKHUX MOXIJIHMBE Ha O00'€KTI TOCIOAapChKOi
JSTEHOCTI, 3riHO0 3 Kiacudikariero Haa3BUYailHUX CUTYAITIH;
- aHami3 moka3HukiB o3Hak HC, BuOpaHWx Ha ToOmepeaHhLOMY eTalli, Ta
BU3HAYCHHS iX MOPOTOBUX 3HAYEHb 3 BUKOPUCTAHHSAM KiacU(iKaIlidHUX
O3HAK HAJ3BUYANHUX CUTYaIli};



BUSIBJICHHSI 32 pe3yJbTaTaMU aHalli3y JuKepesl HeOe3MeKH, Kl MPpU MEBHUX
ymoBax (aBapli, TOpYIIEHHS pEXUMY eKCIulyaTallli, BUHUKHEHHS
OPUPOAHUX HEOE3NMEeYHUX SBUI TOIIO) MOXYTh CTaTH HNPUYHHOIO
BuHUKHEeHHS HC;
BU3HAYCHHS BHUJAIB HEOE3MEKH JUIsi KOXKHOTO 3 BHUSBICHHX JKEpen
HeOe3IIeKH;
BU3HAYCHHS TIEPEIIiKy HEOE3MEUHNX PEUYOBUH, IO BUKOPUCTOBYIOTHCS Ha
00'€eKTl TOCTIOAAPCHKOI MISAIBHOCTI, iX KUIBKOCTI Ta Kjacy HeOe3leku 3a
JIOTIOMOTOI0 HOPMATHBHHX JOKYMEHTIB y cepi BU3HAYCHHS HEOE3MEeUHUX
PEYOBHH,;
OLIIHKa Ha MIACTaBl OTPUMAaHUX AaHUX 30HU nomupenHs HC, ski MOXyTh
HIIIIOBAaTH KOXKEH 3 BHUSBJICHHMX JDKEpesa HeOe3MeKu 3a JOIMOMOTOI0
MeToauku TPOTHO3YBaHHS HACHIIKIB BWIWMBY (BUKHAY) HEOE3NMEUHUX
XIMIYHUX PEUOBHH MPHU aBapisix Ha MPOMHUCIOBUX 00'€KTaxX 1 TPAHCHOPTI, a
Takok [lomokeHHs 1010 PO3pOOKM IUIAaHIB JIOKami3alii Ta JiKBimaIi
aBapiiHUX CUTYAIlll 1 aBapiid;
ominka MOXxIuBUX HacmiakiB HC s KOXHOro 3 pKepell HeOe3leKu
(KITBKICTh  3aTMOJUX, TOCTPAXKIAIMX, THUX, SIKAM TOPYIIEHO YMOBH
KUTTEAISUIBHOCTI, HAHECEHO MarepiaibHl 30MTKM) 3 BUKOPHCTAHHIM
Metoauku OIIHKM 30UTKIB BiJ HACHAKIB HAA3BUYANHUX CHUTyaIlii
TEXHOTEHHOTO 1 TPUPOJHOTO XapakTepy, 3aTBEP/KCHOI ITOCTAHOBOIO
KaoOinery MinictpiB Ykpainu Big 15.02.2002 p.  Ne 175 (31 3MiHamm);
BCTAHOBJICHHS MaKCUMAaJIbHO MOKIMBHX piBHIB HC 11 KOKHOTO 3 JKEpen
HeOe3nekn  3rifHO 3 Kiacugikamiero  Haa3BUYAWMHMX — CUTYyalli
TEXHOTEHHOTO Ta MPUPOJHOrO XapaKTepy 3a iX PIBHSAMHU BIAMOBIAHO [0
noctanoBu Ka6inety MinictpiB Ykpainu Big 24.03.2004 p. Ne 368;
BU3HAYCHHS JIEpkKaBHUX (TalTy3eBUX) pPEECTpiB (KadacTpiB), B SAKUX
3apeecTpoBaHO a00 HEOOXITHO 3apeecTpyBaTH OO0'€EKT TOCMOAAPCHKOI
JTUSTBHOCTI 3  BUKOpUCTaHHSIM [leperniky 3aTBEpIKEHHX JIEPHKABHUX
(ramy3eBux) peecTpiB YKpainu /it 001Ky HeOe3neyHuX 00'€KTiB;
BU3HAYCHHSI BIJIOBIIHOCTI 00'€KTa JIFOYUM HOPMATUBHO-TIPABOBUM aKTaM
y cdepl BUBHAUCHHS HEOe3MeUHUX 00'€KTIB.

[ToTeHuiitHO HeOEe3MeUHUM 00 €KTOM BBaXKAETHCS amapaT ado CYKYIHICTh

NOB’SI3aHMX MDK COOOI0 TOTOKaMHM B TEXHOJIOTIYHMM MK —amnaparis,
00’€IHAHUX 3a aJIMIHICTPATUBHOIO 1/a00 TEPUTOPIATBHOIO O3HAKOIO.

[ToTeHuiitHo HeOe3nmeYyHUM O00’€KTOM 3a aJAMIHICTPATUBHOI O3HAKOIO

BBAXKAETHCSI CTPYKTYPHUHM MIIPO3ALT (BUPOOHUITBO, LIEX, BIAIIJICHHS, Y4aCTOK
TOI10) Cy0’€KTa TOCHIOJAPCHKOL TisSIIbHOCTI.

VY BUIIAAKY, SAKIIO BIACTAHb MIXK IMOTEHIIHO HEOE3MEYHUMHU 00’ €KTaMu
Y,

3a aaMIHICTPATHBHOIO 03HaKOIO He mocsrae 500 M, To BOHH BBaKalOThCS OJTHUM
ITHO.

VY Bunazaky, skmo g0 ckiaany [THO BXoasTe ninmsHKY, BIAAIIEHHS a00

OKpeMi YCTaHOBKH 3 HEOE3MEYHNMH PEYOBMHAMHU, 1110 3HAXOJATHCS HA BiJICTaHI
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He Ounpiie 500 M ofHA BiJ 1HINOI, BOHM BBaXKAIOThCS OKPEMHMH TOTEHIIIMHO
HeOe3rmeyHuMHU 00’ €KTaMHU.

2.2 Ilopsinok npoBeaeHHd ileHTH(IKALIT MOTEeHIIITHO HeOe3MeYHNX
00’€¢KTIB

[Iponenypa imenTudikailii 00’exTa, MO 3aMpPONOHOBAHUH, 3MIHCHIOETHCS
3a TAKUMU €TallaMHu:

- BuOip xomiB HC, BUHUKHEHHS SKHX MOXJIHMBE Ha 00'€KTI TOCTOJAPCHKOI
TiSUTBHOCTI, 3rinHo 3 Knacudikarieo HaA3BUYaHUX CUTYAIliH;

- anam3 noka3HukiB o3Hak HC, BuOpaHuWX Ha momepeAHbOMY e€Talli, Ta
BU3HAUEHHS iX MOPOTOBUX 3HAYEHb 3 BUKOPHUCTAHHSAM KiIAacH(]iKaliiHUX
O3HAaK HaJ3BUYANHUX CUTYaIlil;

- BUSBIICHHS 3a pe3y/ibTaTaMU aHaJi3y JKepesl HeOe3NeKH, SIKI MpU MEBHUX
yMOBax (aBapii, MOpYILIEHHS pEeXUMY €KCIulyaTallii, BHUHUKHEHHS
OPUPOJHUX HEOE3NMEUYHUX SBHIL TOIIO) MOXYTh CTaTh MPUYHHOIO
BuHUKHEeHHS HC;

- BH3HAUEHHS BUAIB HEOE3MEKH MJii KOXXHOTO 3 BHBJICHHUX JIKepen
HEeOC3MIeKH;

- BHU3HAUCHHS MEpeNiKy HeOe3MeuHUX PEUYOBHH, IO BUKOPHUCTOBYIOTHCS HA
00'€KTI TOCMOAAPCHKOI JISIBHOCTI, X KUIBKOCTI Ta Kjacy HEOE3IMeKu 3a
JIOTIOMOT'00 HOPMATUBHHUX JOKYMEHTIB y cpepl BUBHAUEHHS HEOE3MEUHUX
PEUOBHH.

Jlns mpoBeneHHs 1AeHTU(IKALli BUKOPUCTOBYETHCA XapPAKTEPUCTHKA
OIANPUEMCTBA, II0 BKJIIOYA€ OMUC OCHOBHUX IMIPOLECIB Ta BUPOOHMITB
(domatok A, b).

IIpuknao po3paxyHky

3aeoanns. 3podutHu i1eHTH(IKAIII0 00’ €KTa TOCIOAAPCHKOT MISUTBHOCTI.

O06’eKTOM TrOCIIOIaPCHKOI TISTTFHOCTI € aBTOMOO1IbHA 3alpaBHA CTaHIIIS
Ne 5 TOB «YkpnadTocepsicy.

Jlns mpoBeneHHs 1AeHTU(IKALli BUKOPUCTOBYETHCA XapaKTEPUCTUKA
H1AIPUEMCTBA!
1. Ha migcTaBi JoKyMeHTa 00’€KTa 3aMOBHIOIOTHCS po3aAu «lloBimOMIICHHS Y,
«JlomaTkoBi maHi»; «3araiabHi JaH1D»; «B110MOCTI PO BHECEHHS A0 JEprKaBHUX
(ramy3eBuX) peecTpiB (KaJacTpiB)».
2. BubGip xoxie HC, BUHUKHEHHs SIKUX MOXJIMBE Ha 00 ’€KTI rocroiapchKoi
TUSTTEHOCTI, BUKOHYEThCS 3rigHO 3 JlepxaBuuM kiacudikaropom HC JIK 019-
2001 (Meroauka iaeHTHbIKAITIT).

19



Kox HC Hazsa HC
10211 Tlooicexci, eubyxu y cnopyoax, Ha KOMYHIKAyisx ma
MExXHON02TYHOM) 0ONAOHAHHTI NPOMUCTOBUX 00 €KMIE
10310 Asapii 3 euxkuoom (3azcpo3010 GuUKUdy), YMBOPeHHs mda

posnosciodxcennss HXP nio uac ix eupobruymea, nepepobiens

abo 30epicanus (3ax0poHeHHs)

3. Aunaii3 noka3sHukis o3Haxk HC.

Homep Onuc o3HaKKM IHoporosi
O03HAKHU 3HAYEHHHA
2.1 3acubens abo mpaemyseanHs aO0eu 3azunyno
BHACNI00K asapil, kamacmpod, ompyeHb ma | 6i0 3 ocib,
HeWacHux UnaoKxie 20CNIMani308aHo
6io 10 ocib
2.10 Bukuo abo 6e3nocepeous 3acposa Bio 0,5 m

suxudy HXP 3 mexnonociuno2o ob61a0HaAHHA,
AKI  MOJCYymv  cmeopumu  abo Cmeoprooms
Gdaxmopu ypasicenus 0Jisi nepcorary ood ekma,
HaceleHHs. abo [HWUX 00 ’exmig
HABKONUWHb020 cepedosuwa 01 HXP 4-2o
Kaacy

4. BusiBneHHs JpKepen HEOE3MeKH.

Ha3zBa mxepesia

AHnaJior xepeJa 3a Ilepeaikom

He0e3NMeKHu
1. Pezepsyap 3 benzunom Pesepsyapu, yucmepnu, b6aronu ma iHwii
emnocmi 3 HP
2. Peszepsyap 3 ousnanusom -Il-1]-11-

3.Ilanuso-po3zoasanvhi

KOJIOHKU

Texnonociune 001a0HAHHS,
BUKOPUCTMAHHAM, BUSOMOBGIIEHHSM, NepepodKOIO,
30epieanHam, mpancnopmyeanusim HP

noe’sizame 3

5. BusBieHHst BU11B HeOE3MEKU JIJIsi KOJKHOTO 3 BUSIBJICHUX JKEpeJsl HeOe3MeKH.

Ha3zBa mxepena Bun HeOe3nexn
HeOe3nmeKn
1. Pesepgyap 3 bensumnom Ximiuna, eK0I02IYHa, nOJICedCHA,
8UOYxX08a
2. Pezepsyap 3 Ou3naiugom Ximiuna, eK0I02IYHa, HOXCEHCHA,
8UOYxX08a
3. [lanueo-po30asanvhi KOIOHKU Tooicescna, eubyxosa

20




6. Bu3HaueHHs mepeniKy HeOe3NMeYHHX PEYOBHH, IO BHUKOPHCTOBYIOTHCS Ha
00’€KT1, KUTBKOCTI Ta KJIacy.

Ha3sBa KiabkicTh, T Kiac He0e3nekn
1. Benzun 61,0 4
2. [luzenvne nanvne 21,6 4

7. Ominka Ha miJcTaBl OTpUMaHUX AaHMX 30HH momupeHHs HC, gki MOXyTb

HIIIIOBAaTH KOXEH 3 BUSBIICHUX JKEpE HeOe3IeK.
Ha3zsa | TepiTo- Kiaskicts | KiibkicTs | [lopyme | 30uTKH, Pisens HC
JaKepeJia piajibHe 3arm0Jux | MOCTPa)X- | HO THC. MiH .
HeOe3MeKH | MOIMpPeHHs JAJTHX YMOBH 3apnjiaTH
NMPOKUB.
1. Peszepgyap | HC HE — 2 — 0,6 | O6’exToBHIA
3 OEH3UHOM BUXOJIUTH 34
MEXI1
TepuTOpii
2. Pe3zepsyap | HC Buiilna 3a — 2 — 0,2 | O6’exToBUt
3 OU3NAIUBOM | MEXI
3. Ianuso- | HC HE — 4 — 0,1 | O6’exroBUi
po30asaivii | BAXOOUTh 32
KOJIOHKU MEXI1
TepuTOpii

[Tincymok: Pe3ynbraTl aHamizy XapakTepUCTUKH 00 €KTY HAIAIOThCSA Y BUIIISIIL
«IToB11OMIIEHHS».

MHHOBIJIOMJIEHHSA

PO pe3yJIbTaTH 1AeHTU(DIKAIIIT I1I0/I0 BU3HAYEHHS MOTEHIIITHOT HeOe3neKu
ATtomoO1sibHa 3anpaBHa ctaHiist Ne 5 TOB «YkpuadTocepnicy

1. JlomaTtkoBi gaHi.

Micrie3HaxoKEeHHS 00€KTa XapkiBcbka 00J1., XapKiBCbKUU
p-H, Tpaca XapkiB-PoctoB, 521 km,
c. Porannp

Micrne3HaxopKeHHS FOPHINIHOI 0CO0n 61000 m. Xapkis, Bya. JIeHiHa, 5

[TinnopsiAKOBaHICTh HAK «Yxkpnadrorasy

Kon mismerHocTi (KBEJ) 71250

Inearudikamiitauit kox (€JIPTIOY) 25789451

dopma BIaCHOCTI KOJICKTUBHA

2. 3aranpHi aaHi.

Bapricte ocHOBHUX BHpOOHWYUX (HOHIIB, 0,1
MJTH. TPH.

ITnoma MiANpUEMCTBA, TUC. M? 0,48

CaniTapHo-3axUCHa 30Ha, M 50
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3arajibHa KUJIbKICTb MpalliBHUKIB, OC10 5
Pik BBe/ieHHS B €KCIUTyaTallilo 2000
3. BimomocTi po BHECEHHSI JI0 JIEP’KaBHUX PEECTPIB.
HaiimenyBaHHs peecTpy PeecTpaniiinu
3/m i HOMep

HeOe3IeKu

HepxaBHHI peecTp 00’€KTIB MMiABUIIEHOT

12.13473160.0
1.1

4.BusBIieHi JpKepea HeOe3MmeKu.

Ne Ha3zsa qxepena Bun Kon PiBenn
3/m HeOe3MeKH HeOe3neKn HC MoxuBux HC
1. 1. PesepByap 3 MOXe 10211, O0’exTOBH
OCH3UHOM ’KHAa, 10310 1
BUOYXOBa
2. 2. PesepByap 3 MOXKeE 102111 O06’exTOBU
TU3HAITNBOM KHa, 0310 5
BUOYXOBa
3. 3. [Tanuso- IOXKeE 10211,1 O0’exTOBH
pO3/1aBaibH1 KOJIOHKU KHa, 0310 i
BHOYXOBa
3arajgpHa KUIBKICTH JKEpe Makcn Micnesuit
HeOe3neKku 11 MaJIbHO
MO>KJIMBUI
PIBEHb

5. BucHoBOK:
ABTOMOOUTBHY 3ampaBHy cTaHIiito Ne 5 TOB «YkpnHadtocepBic» MoOxHa
BU3HATHU MOTEHIIMHO HEOE3MEeUYHUM 00’ €EKTOM.
6. Oco0a, BIAMOBIIAJIbHA 32 PE3yIbTaTH NPOBEIEHOT 1IeHTH(IKALII.

oprasizartii

Hassa Ilocana

[IpizBu
11e, IMsI Ta 110
0aTbKOBI

ITignuc

JlaTa

3aBaaHHA 1151 CAMOCTIiiHOT podoTH
3aeoanns. 3podutn imeHTUdIKAIII0 00’€KTa TOCIOAAPCHKOI TisIIBHOCTI.
Bapiantu 3aBnanb HaBeneHni y Tabn. 2.1., HeoOximHa iH(OpMAIS CTOCOBHO
KOXKHOTO 00’ €KTY HAJIa€ThCS BUKJIaauCM.
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Tabomug 2.1 — Buxiaai gani

Ne O006’exT rocnogapcbKoOi AisVIbHOCTI Bupa exkonomiuHol
Bapi- TIIIIBHOCTI
aHTa
1 HepxaBHe mignpueMcTtBo  «Mopcbkuit | [lepeBanTaxkeHHS
TopriBesbHUN opT KOxHMII BAaHTAXIB
2 3A0 «bamITaHCBKHI1 CUP 3aBO» BupoOHunTBo cupy
3 PuGonepepobuumii KOMILJIEKC BO | Pubonepepobka
«Opnechbkuil KOHCEPBHUM 3aBOI
4 ManuHceka nanepona ¢padpuka BupoO6HunTso
CIeLIaJILHOTO Tanepy
5 AwmiakonpoBin «TomssiTi — TopniBka — | TpaHcnmopTyBaHHS aMlaKy
Opneca», MIIIT «Tpancamiaxy
6 Marictpanbni  razonpoBogu, Omnecbke | TpancnopTyBaHHs
JHIAHO-BUPOOHUYE YIPABJIIHHS | BUOYXOMOKEkKO-
MAaricTpaJbHUX Ta30MPOBOJIIB HeOe3MeYHUX PEYOBHUH
7 JI1 «binropoa-JIHiICTpOBCHKBOOKAHAIDY MicbKi OYHCHI CIIOPYIU
8 BHC «I'onoBHay, «IHhOKCBOgOKAHAT OuncTKa Ta Moga4a BOIHA
9 BAT «JIykoin-Onecbkuii | IlepepoOka Ta 30epiranHs
HadTonepepoOHUI 3aBOI» BUOYXOIOXKEKO-
HeOe3MeYHUX PEYOBHUH
10 Mopcokuit HadToBul Tepminan «lOxuwuit» | [lepepobka BaHTaXiB Ta
30epiraHHs
BUOYXOMOXKEXKO-
HeOE3MeYHUX PEYOBHUH
11 BAT «Onecbkuit nopToBUil XONOUIBHUKY | 30epiraHHs MPOTYKTIB
XapyyBaHHS
12 3AT «OnaechbKi APIKIKDY BupoOuuinto Ta
30epiraHHs MPOJIYKTIB
XapuyBaHHS
13 AT3T «llonsipua 31ipKar Bupo6HunTso Ta
30epiraHHs IPOJYKTIB
XapuyBaHHS
14 BAT «OmniiinoxupoBuii KOMOIHAT Bupo6HumTeo Ta
30epiranHs NPOAYKTIB
XapuyBaHHS
15 BAT «Opecbkuit  3aBoa  BiAAiIouHuUX | BUupoOHHUIITBO Ta
MaTepiantiBy 30epiraHHsi MPOMHUCIOBOL
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POTYKITIT

16

BAT  «Opecbkuii  aepeBoriepepoOHuii | [lepepobka aepeBuHu
3aBOI

ITponoBxxenns tadm. 2.1

Ne
Bapi-
aHTa

00’ekT rocnoaapcbKoi Buja exonomiunoi
TiJILHOCTI TiIBLHOCTI

17

TOB «Opecbka (abpuka HeTkaHUX | BUpoOHHMIITBO Ta
MarepiajiBy 30epiraHHs POMMCIOBOL

TIPOTYKITIi

18

Opeceka 'HC 3anpaBka aBTOMOO1TIB
CKpAIlJICHUM T'a30M

19

BAT «ExcimHadTONpOayKT» 30epiraHHs
BUOYXOMOXKEKO-
HeOe3MeYHUX PEYOBHUH

20

BAT «Onecnadronpoaykm 30epiraHHs
BUOYXOMOXKEKO-
HeOe3MeYHUX PEYOBHUH

W

©oo~N O A

10.

11.

KoHTpoJIbHI TUTaHHS:
[lo € «moTeHIiiHO HeOe3NeUYHUM 00’ EKTOMY ?
J171s1 4oro BUKOPUCTOBYIOTHCA pe3ynbTath 11eHTudikanii ITHO?
SAxuii nopsAoK MpoBeaeHHs 11eHTU(IKaIli 00’ €KTIB TOCIIOIAPCHKOT
MISUTBHOCTI {010 BU3HAYEHHS IMOTEHIIIMHOI HeOe3neKku?
[Io BUKOPUCTOBYETHCS B MpoOIieC] 1eHTH(IKAITT?
Ha mizgcraBi 4oro Bu3HavyaeThCs BUI HEOE3MEKN?
Ha miygcraBi 4oro Bu3HayaeThcsl MacTad Ta KUIbKICT KepTB HeOe3meKu?
Ha miyncragi goro BinOyBaeTbest BuOip kojiB HC?
Ha miygcraBi 4oro BU3Haya€eThes HKepeao HeOe3meKkn?
XT0 mpoBOAUTH iAeHTH(IKalit0 Ha miacTaBl 4oro BU3HA4Ya€ThCA BU]L
HeOe3neku?
VY sikoMy BUIIaJIKy TPOBOJUTHCA MOBTOpHA 11eHTUdikanis [THO Ha
M1JICTaBl YOro BU3HAYACTHCS BU HEOE3mEeKu?
Jo sIK01 yCTaHOBY HAJAETHCS TIOBIAOMIICHHS TIPO PE3YIIbTATH
inentudikarmii [THO?

PexomennoBana miteparypa:

1. Meroauka ineHTrdikamii TOTESHIIMHO HeOe3meuyHnX 00’ €KTIB.
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2. TlomoxeHHs Mpo MacopPTU3AIli0 MOTEHIIITHO HEOE3MEUHNX 00’ €KTIB.
3. Tlonoxxenns npo JepkaBHUM peecTp MOTEHIIIMHO HeOe3MMeuyHnX 00’ €KTIB.
4. TlonoxeHHs PO MOHITOPUHT MOTEHIIHHO HeOe3neYHUX 00’ EKTIB.

3 BUBHAYEHHS OB'EKTIB MIJIBULIIEHOI HEBE3IEKU CEPEJ]

NOTEHIINHO HEBE3IEYHUX OF'EKTIB
3.1 TeopeTu4Hi MOJI0KEHHSA

Busnauennss 006’extiB migBumieHoi HeOesneku (OITH) mpoBomuthes

3TiJIHO 13 3aKOHOM Ykpainu «IIpo o0’exktu migBuimeHoi Hebesnekn», 2001 p.
Hanani 6ynyTh BUKOpUCTaHI TaKl TEPMIHH:

00’exm nioguwjeHoi Hebe3nexku — 00’€KT, Ha SIKOMY BUKOPHUCTOBYETHCS,
BUTOTOBJISIETHCA, TEPEPOOIII€ThCs, 30epiraeTbcsi ab0 TPaHCIOPTYETHCS
olHa a0 JAEKIIbKa HEOE3NMEeYHHX PEYOBHH ab0 KaTeropiii peuoBUH Yy
KUIBKOCTI, SIKa JIOPIBHIOE 200 MEPEBUIIy€ YCTAHOBIIEHI MOPOTOBI MacH, a
TaKOX 1HII 00’ €KTHU SIK

TaKi, M0 Y BIANOBIAHOCTI JI0 3aKOHY € PEAJbHOI0 3arp030K0 BUHUKHEHHS
HAJ[3BUYANHOI CUTYaIlil TEXHOTEHHOTO 1 MPUPOTHOTO XapaKTePy;
nopoeosa maca HebesneuHux peiosur — HOPMATHBHO BCTAHOBJICHA Maca
OKpemMoi HeOe3Me4HOi pPeYoBHMHM abo Kareropii HeOe3MEeYHHX PEYOBHUH
abo cymapHa Maca HeOe3MEeUHNX PEUOBHUH PI3HUX KaTEeropiii;
i0enmudpikayis 06’ exmie niosuuyeHoi Hebe3nexu — NMOPSIIOK BU3HAYCHHS
OIIH cepen nmoTeHIiitHO HEOE3MEUHUX 00’ €KTIB;

oexnapayisi 6be3nexku - JOKYMEHT, 110 BU3HAYa€ KOMIUIEKC 3aXOJiB, SIK1
OpPUIUMAIOTECS  CYO0’€KTOM  TOCHOJAPCHKOi  MISIIBHOCTI 3 METOIO
MOTEepPe/KEHHST  aBapiif, a TakoXX 3a0e3MeueHHs TOTOBHOCTI JI0
JOKaJi3arii, JiKBigamii aBapii Ta iX HaCIIIKiB.

[Tin wac imentudikamii ansa koxHoro [THO pospaxoByerbes cymapna

Maca OyJib-Koi HeOe3MeYHOi PEYOBUHHM 13 yKa3aHUX Y HOPMATHUBAaX MOPOTOBUX
Mac 1HIUBIIyaIbHUX HEOE3MEUHUX PEUOBUH a00 NIl KOXKHOI pEYOBUHHU, IO 32
CBOIMM BJIACTUBOCTSIMU MO>K€ OyTH BiJHECEHa /10 Oyab-sKoi Kareropii abo 10
JEKUIBKOX KaTeropiii HeOe3MeuHuX peUOBHUH.

3a cymapHy Macy HeO€3IeUHOI PEYOBUHU OEPETHCS:

0/1s1 cxosuw (pesepsyapis) — cyMapHa Maca HeOe3euHol peYOBHHH, IO B
HUX 3HAXOJUTHCA MPH TOBHOMY 3aBaHTAKCHHI Y BIAMOBIAHOCTI 0
TEXHOJIOTIYHOTO PETJIaMEHTY, MPOSKTHOT 200 1HIIIOT TOKyMEHTAITIT;

0Jis1 MEXHOIO2IYHUX YCMAHOBOK — MAaKCHUMAaJIbHA CyMapHa Maca, 1[0 MOXe
3HAXOAWTHCS B amaparax 1 TpyOompoBoAax Yy BIAMOBIIHOCTI 10
TEXHOJIOTIYHOTO  perjiaMeHTy, yMOBaM Tpolecy 1  IpaBuiam
eKCIUTyaTarlii;
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- 01 001a0HAHHA KOJIOHHO20 muny — CyMapHa Maca HeOe3neyHoi
PEYOBHHHU MPU MAKCUMAIBHOMY PIBHI PIAWHU Y TapllIKax;

- 01 mpybonpoeodie — cyMapHa Maca HeOe3NeyHOI PEUYOBUHHM B CEKIIIi
TpyOONpPOBOAY MIX JABOMa 3allOPHUMHU TPUCTPOSIMU 1 Ta, M0 MOXKE
BUJIUJTUTUCS BIPOJOBX Yacy, BCTAHOBJICHOTO JIsl BUSIBJICHHS BUTIKAHHS 1
3MIACHEHHS PYYHOTO TMEPEKPUTTA 3alOpHUX MPHUCTPOiB, a st
BHYTPIITHBO3aBOJICBKHX TPYOOIIPOBOJIB — CyMapHa Maca y BChOMY
TpyOOTIPOBO/II;

- 0714 CIUBHO-HATUBHUX eCMaKa0 — CyMapHa Maca HeOEe3MeYHO1 peYOBUHU Y
3aMi3HUYHUX a00 aBTOMOOUIBHHX LHCTEpHAX. Y  PO3paxyHKax
BUKOPHUCTOBYETHCS MaKCcHUMaJbHa €MHICTb 1 MaKCUMaJIbHO
periiaMeHTOBaHa KUIbKICTh LIMCTEPH, L0 MOXYTh BCTAHOBJIIOBATHCS Ha
€cTakaJil 0IHOYaCHO.

[Tpouenypa inenTudiKaiii BBaXKaeThCs 3aBEPUICHOO, SKILO CyMapHa Maca
JIOPIBHIOE 200 MEpEeBUILYye HOPMATUB MTOPOrOBOI Macu. Y po3paxyHKax MOXeE He
BpaxoByBaTHCh Maca HEOE3NEeYHUX PEUYOBUH, SIKI 3HAXOASATbCS HAa 00 €KTI B
00’emax He OuIbII 2 % MOPOroBOI Macu y BIAMOBIAHOCTI 3 HOPMATUBAMHU, SIKITIO
iX 3aranbHUNA 00’€M Ha TEpUTOPIi MIAIPUEMCTBA HE MOXKE IPUBECTHU 10 BEIUKOI
aBapii.

JIns BU3HAYEHHs Kjacy HeOe3MEeKH MiIPUEMCTBA HEOOX1THO BU3HAYUTH
MOPOTOBY Macy HeOE3MEeYHUX PEUOBUH OJIHIET TpynH 3a POpMYII0I0:

n
Qpgr = 2.9i = (9 = Qi), (3.1)
i-1

ne gi — CyMapHa Maca HeOe3MeuHOo1 peuOBUHH, 1110 3HAXOAUTHCS Ha 00’ €KTI;
Qi — HopMaTHB TTOPOTOBOI MacH I1i€i HeOe3meuHoi peuoBuHu (Tadm. 3.1, 3.2).
VY Bumaaky, KoM cymapHa mMaca HeOEe3NEeYHHX PEYOBHH HE TMEPEBUIIYE
HOpMaTHB TMOPOTOBOI Macu ab0 cymapHa maca HeOe3MeYHUX PEYOBHH OJHIET
TpynH HE TEPEBHUIINYE MOPOroBOI MacH, ajieé BIACTaHb BiJ] ILOTO 00 €KTY [0
MICI[b ~ BEJIMKOTO  30CEpeDKCHHS JIIOACH, TPAaHCHOPTHUX  MaricTpalie,
MIPOMHCIIOBUX, TPUPOJOOXOPOHHUX 1 IKUTTEBO BAKIMBHX T'POMAITHCHKUX
00’extiB MeHII 500 M nns HeOe3neuHux pedyoBuH Trpyn 1 1 2 1 1000 M ans
HEOE3MEeYHUX PEYOBHMH TPpynu 3, TOPOTOBOIO MAacOK BBAXKAETHCA Maca
HeOe3MeYHUX PEUYOBHH, IO BU3HAYAETHCS 32 (HOPMYJIIOHO:

Qik = Qi x (Ry = Rn)?, (32)

ne Qik —HOpMaTUB MOPOToBOi Macu HeOe3neunux peuoBuH s [THO;
Qi— HOpMaTHB TOPOTOBOI MacH IHIWBIIYyATbHUX HEOE3NMEUHUX PEYOBHUH
OJIHI€1 KaTeropii abo Tpynu;
Rx—Biactanp Bix I[IHO g0 Micllb BEIMKOrOo  CKYMUEHHS  JIIOJIEH,
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TPAHCIOPTHUX MaricTpaneil, MPOMHCIOBUX, MPUPOIOOXOPOHHUX 1 KUTTEBO
BXJIMBUX TPOMAISTHCHKUX 00’ €KTIB;
Ry — rpanu4Ha BiJCTaHb, MOYMHAIOYM 3 SIKOI MPOBOJUTHCS MEPEPAXYyHOK
HOPMATHUBY MTOPOTOBOi MacH.
Jexmapaitisi 6€3MeKu IpUiMaeTbesi Cy0’€KTOM TOCTIOAapChKOT MisIIbHOCTI
3 METOI0 TOINEpeKEHHS aBapii, a TakKoX 3a0e3MeYeHHs TOTOBHOCTI [0
JoKai3anii, JikBigarii aBapiii Ta iX HACIAKIB Y BiIMTOBITHOCTI 10 METOIUKH
Ta6nuns 3.1 — HopmaTuBu moporoBux Mac HeOE3MeUHNX PEYOBUH 3a

KaTeropisiMu
KaTeropis HeGe3neyHNX peYOBUH Iloporosa maca, T
1 k1ac 2 KJaac
1. | [TanbHi (3aliMKCTI) Ta3u 200 50
2. | IlanwH1 piouHu 50000 5000
3. | IlanbHi pignHU, TEPETpiTi MiJ THCKOM 200 50
4. | Inimitoroui (mepBrUHHI) BUOYXOBI pEUOBHHU 50 10
5. | bpusanTHi (BTOpMHHI) Ta MipPOTEXHIYHI BUOYXOBI1 200 50
pPEYOBUHU
6. | PeuoBuHu-okucIIOBaYl 200 50
7. | BucokorokcuuHi pe4oBUHU 20 5
8. | TokcHYH1 peuOBUHU 200 50
9. | PeyoBuHH, MmO MPEACTaBISAIOTh HEOE3MEKY IS 500 200

HaBKOJIMIIHLOTO Cepe/loBHUIla (BUCOKO TOKCUYHI
JUTsl BOJTHUX OPTaHi3MiB)

10. | PeyoBuHM, 110 MPEACTABIAIOTh HEOC3MEKY IS 2000 500
HABKOJIMIITHBOTO CepeoBHIIa (BUCOKO TOKCHYHI
JUTSI BOJTHUX OpPraHi3MiB) 1/a00 MOXYTh
3MIMCHIOBATH JOBIOTPUBAJINI HETaTUBHUIM
BILIMB Ha BOJHE CEPEIOBUIIE

11. | Pe4oBuHM, 110 BCTYMAOTh Y OYPXJIMBY PEAKIIIIO 500 100
3 BOJIOIO
12. | PeuoBuHM, 110 BCTYMAIOT Y OYPXJIHMBY PEAKILIO 3 200 50

BOJIOIO 3 BUAUICHHSIM ITAJIUBHUX 1/a00
BHOYXOHeOe3meuHnX a00 TOKCUYHUX Ta3iB

BU3HAYCHHS PU3UKIB Ta iX MPUIHATHUX PIBHIB I JEKJIapyBaHHS OC3IEKH.

Ilpuxnao pospaxynxy

3aeoanna. Bu3zHauuTu Kiac HeOE3MEKH MIANPUEMTCBA, Ha SKOMY €
CXOBHIIIE aMiaKy y KiibkocTi 30 T.

VY BIAMOBIAHOCTI 10 TOTO, 110 PEUOBUHA OJIHA, 3T1IHO Tab. 3.2 moporosa
Maca JopiBHIOe 50 T. B pe3ynbTaTi NOpPIBHSHHS 3 MOPOrOBOI0 MacOK MOXKEMO
3poOWTH HACTYITHUI BHCHOBOK:
- CyMapHa mMaca aMiaKy He TIepeBHUIIy€e TOPOTOBY Macy, 1110 BiAMOBIAAE 2 Kiacy.
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Bucnosok:
[TignpueMcTBO HE € 00’ €KTOM ITABUIIIEHOT HEOE3TIEKH.

3aBaaHHA ISl CAMCTIHOI podoTH
BusHaunty kjac HeOE3MeKH MigNPUEMTCBA, Y CKJIal SKOTO BXOJAUTH
CXOBHIIE HEOE3MEYHNX PEUOBHUH, 3 BUKOPUCTAHHAM JaHux Tadi. 3.3 — 3.4.

Tabmuns 3.2 — HopmaTuBu mOpPOroBOi Macu AEIKUX 1HIUBITyaTbHUX
HEOE3MEeYHUX PEYOBUH

Ha3zBa Iloporosa maca
He0e3Me4YHOol pe4YOBHHM, T
1 k1ac 2 KJaac
1. | Amiak 500 50
2. | AMOHIIO HITpaT 2500 350
3. | AmoHiro HiTpaT (moOpHBa) 5000 1250
4. | ApCeHITHUM aHTIAPU]I, ApCEHIYHA KUCIIOTa 2 1
1/abo ii comi
5. | bpom 100 20
6. | Xnop 25 10
/. | ConyKu HIKEIo 1
8. | ®opmanberin 50 3)
9. | Boaenn 50 5
10. | CipkOBOJCHB 50 S
11. | Cipku quokcun 250 25
12. | PedoBuHM, IO BCTYMAIOT Y OYpPXJIUBY 200 50
PEaKIIiio 3 BOJOO 3 BUJIJICHHSIM MaJTUBHUX
1/a00 BUOYyXOHEOE3MeYHUX a00 TOKCUIHUX
rasiB
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Tadomug 3.3 — Buxigdi gaxi

Ne PedyoBuna Maca Maca Maca
Bapi HeOe3me4yHol | HeOe3me4Hol HeOe3me4YHol
- PEYOBUHHM Y | PEYOBHMHH Y PEYOBUHH Y
aHTa CXOBHIIi, T 3aBOJICBKOMY TEeXHOJIOTTYHIN
TPYOONIPOBOAi, T | YCTAHOBI, T
1 Amiak 240 30 10
2 AMOHIS ~ HITpar 66 20 12
(mob6puBa)
3 XJ10p 53500 10 13
4 dopmainbaerin 5783 5 25
5 Anertninen 265 10 62
6 CipKOBOJICHb 71 14 34
7 Amiak 84 23 10
8 AMOHIS ~ HITpar 21 16 12
(mob6puBa)
9 X7op 257 59 13
10 dopmalberij 61 100 47
11 Anernnen 300 20 45
12 CipKOBOJICHb 70 200 65
13 Amiak 44 10 58
14 AMoHIsT  HITpaT 10 30 82
(mob6puBa)
15 XJ0p 265 50 10
16 dopMabaeria 78 52 5
17 Anernnen 500 46 9
18 CipKOBOJICHb 300 28 20
19 Amiak 2900 91 16
20 CipKOBOJICHb 510 12 28
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Tabmuus 3.4 — Buxiani ga#i

Ne | I'pyna Cymaphna maca Bincrann Bia
BapiaHTa | HeOe3nme4YHol HeOe3me4Hol NOTeHUiiHO He0e3MeYHOro
Pe4OBHHHA pe4YOBHHH, T 00 'exTa, M
1 1 150 350
2 1 35 400
3 2 3000 260
4 2 30000 354
5 3 40 980
6 3 120 800
7 1 150 245
8 1 35 456
9 2 3000 463
10 2 30000 430
11 3 40 700
12 3 120 850
13 1 150 340
14 1 35 410
15 2 3000 450
16 2 30000 490
17 3 40 850
18 3 120 910
19 1 45 360
20 1 142 420

KoHTposnbHI MUTaHHS !
[Ilo € 06’exTOM TiABUINICHOT HEOE3TEKHU ?
Axi kpurepii inentudikaii OITH?
SAxum unHOM opranizoBanuii Harsia 3a OITH?
[o Take «aexnapariis 0e3MeKn», XTO ii ckianae?
[Ilo mMicTATH MIaHu JOKai3alli Ta JikBigaimii aBapiit Ha OITH?
Sxum ynHOM BinOyBaeThes iaeHTudikas OITH?

ok whE

PexomeHioBana niteparypa:
1. 3akon Ykpainu «IIpo 006’ekTu miaABUIIEHOT HEOE3MEKH.
2. HopmaTuBu moporoBrux Mac HeOE3NEYHUX PEUOBUH IS 1IeHTUdIKALI]
00’€KTIB IMIBUIICHOT HEOE3MEKH.
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[Topsimok 1nenTudikariii ta oomiky OITH.

[Topsimok nekyiapyBaHHs O6€3MeKH 00’ €KTIB IMABUIIIEHOT HEOE3EKH.
[TonoxxeHHsT II0JI0 PO3pOOKHM TIUIAHIB JIOKadizamii Ta JHKBiAaIi
aBapIMHUX CUTYaIlill 1 aBapi.

ok w

4 PO3PAXYHOK XBUJII TPOPUBY, 11O YTBOPIOETHCSI ITPH
PYUHYBAHHI I'TIPOBY3JIIB

[pporexniuni cnopynu (o0’extu) BimHocsaThess a0 [IHO. Bonu
HOJIIJISIIOTHCS HA PIYKOBI, 03€pH1, MOPCHKI.

[iapoBy30s1 00OB’SI3KOBO  BKJIIOYAE€ BOJOMIAMNOPHI Ta BOJOCKHIHI
cnopyau. KpiM Toro, 10 HbOro MOKyTh BXOJUTH 1HIII CHOPYAM: MpUTrpeOeTbHa
I'EC, mutro3 Tomo.

PyitnyBanHs rpebeinb Ta IHIIUX TIAPOTEXHIYHUX CHOPY MOXKE BIIOYTHUCS
K BIJI JIIi MPUPOJIHUX CUJI (3EMIIETPYCY, JIABUHH, yparany, ooBaiy, 3CyBYy), TaKx i
BiJI IEPEJIUBY BOJU Yepe3 rpebiHb rpedii.

['onoBHOIO 1 0€3m0cepeIHBOI0 MPUUYMHOK PYHHYBaHHS rpell € nepeauB
BOAM uepe3 1i TrpediHb NpU BEIMKUX TOBEHSX, HEIOCTaTHI PO3MIpH
BOJIONPOITYCKHUX CIOPY, & TAKOX BIUTUB BUHUKAIOYUX 3r0JI0M (QiIbTpalliiHuX
MOTOKIB Yepe3 TUIO 1 MiAOWBY rpedil, O TPUBOAUTH J0 HETaTUBHHUX 3MIH iX
(13MYHKUX BIACTUBOCTEH.

4.1 3arajbHi MOJI0OKeHHHA

Y pa3i noBHoro abo0 4YACTKOBOTO pyHHYBaHHS MiAMIPHUX CIOPY/T
TiIPOBY3JI1B Maca BOJM il BEJIMKUM THCKOM TIPSIMY€E Yepe3 YTBOPEHUM MPOJIOM
3 BOJIOCXOBHIIA Y HUXKHIN 0'ed.

VY HmwKkHbOMY 0'€)i BUHMKAE TTOTYKHUHN MOTIK BOJIU, IKUI TIEPEMIIIAETHCS
MOB3JIOBXK pyClia PIKA 1 PO3TIKAETHCS Y PIi3HI CTOPOHH 3 YTBOPIOBAHHAM
BIJIITHAHUX 1 3aTOIUICHUX TiPaBIIYHUX CTPHUOKIB, epeOpMyBaHHIM JIOJMHU
pikM Ta TIEpeMillyBaHHSIM YTBOPEHUX BTOPHMHHUX IOTOKiB. Ha peskomy
BIJITaJIEHH] B1J TIIPOBY3Jia, 3 MIPOI HAMOBHEHHS JOJMHU PIKM BOJOKO BCI
MOTOKH 3UJUTFOTHCS B OJIMH, CTPUOKOBI SIBUIIA 3aTyXHYTh 1 C(hOPMY€EThCS MOTIK,
KWW Ha3UBAETHCS x8uiero npopugy (puc. 4.1).

XBWIS TIPOPUBY MA€ 3/aTHICTh MEPECHOCHTH B HANPABJICHHI CBOTO PYXY
3HaYHy Maccy BOAM (3MIHIOE CBOIO (QopMy, po3mipu 1 MBUAKICT). BoHa
CKJIAQJAEThCS 3 JIBOX YACTUH — 30HU MIAHOMY PIBHS BOAM 1 30HU 11 CrHaiy.
[Touatok xBUJI Ha3WBAETHCS (PPOHTOM, SIKMI TEPECYBAETHCA 3 BEITUKOIO
IIBUJIKICTIO. 30Ha HAMOUIBIIOI BHCOTH XBHJII HA3UBAETHCSI TPEOCHEM XBHUII.
Kinerp XxBuitl — 11€ XBICT.

3amauer0 poO3paxyHKy XBWJII TPOPUBY € BHU3HAYEHHS 11 TOJOBHUX
napamMeTpiB: BHUCOTH XBWJII, TJIMOMHW TOTOKY, IIBUIKOCTI PyXy Ta dYacy
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n00IraHHsl PI3HUX XapaKTEepPHUX TOYOK XBWIl (GpoHTY, rpelOHs, XBOCTAa) 0
PO3paxyHKOBHX CTBOPIB, PO3TAIIOBAHUX Ha PidvIll HIDKYE TiAPOBY3INA, a TAKOK
TPUBATICTh IPOXOHKCHHS XBUIII Y€pe3 CTBOPH.
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Puc. 4.1. CxeMaTnyHui NOB30BXKHII PO3p13 XBUIII IPOPHUBY.

[Ipy HasIBHOCTI 3a3HAYCHUX JAaHUX MOKE OyTH BH3HAUYCHA ITHPUHA 30HHU
3aTOTUICHHS B PI3HUX CTBOpaX 1 OKpeMi MOXKJIHMBI 30HHM 3aTOIUICHHS Ha
BEJIMKOMACIITAOHIH KapTi.

4.2 IpuiiHATi JoNMylIeHHS i MPaBUJIa PO3PaAXyHKY

1. PitynyBaHHS rigpoBy31y a00 Oro 4YaCTUHU, TPOXOJAUTh MUTTEBO.

2. CtyniHb pyWHYBaHHS HamipHOTO ()POHTY TIAPOBY3JIa MPUIAMAETHCS Y
BIJICOTKAax BiJ JOBXWHU MO ypi3y BoAM y BoaocxoBuili. Ilpu yvacTkoBux
PYHHYBaHHSX BBaKAETHCS, IO MPOJOM CTBOPIOETHCS OIWH 1 3HAXOTUTHCS Y
caMoMy MIHOOKOMY MiCIII.

3. 3a Oynp-aKoro pyiHyBaHHS (popMa MPOJIOMY BBAKAETHCA OJJHAKOBOIO 3
dbopmoro pycia i JOJIMHU y CTBOPI TiApoBy3na. HabmmxkaeTscss 10 cTaHIapTHOI
(mpsAMOKyTHa, TapabosIiyHa 1 TPUKYTHA).

4. I'muObuHa TPOJIOMY BBA)KAETHCS TAKOW, 110 BOHA JOXOJUTH 1O JHA
BOJIOCXOBHIIA. 3MiHA MPOJIOMY 3 YaCOM HE BPAaXOBYETHCH, ii opMa 1 po3mipu
BBaXKAIOThCMS MOCTIHHUMU (pHC. 4.2).

5. InepiiiHi cuiy pu BU3HAYEHH] Yacy CIOPOKHEHHS BOJIOCXOBHINA HE
BpPaxoBYIOThCS. BBaxkaeTbcs, 1O piBeHb BOAM Y BOJOCXOBHINI MpPH HOTO
CTIOPOKHEHH1 BECh Yac 3aJIMIIAETHCS TOPU30HTATBHIM.

6. Pycrmo piku 1 ii gonuHa, sKi 3aTOIUIIOIOTHCA MPHU MPOXOJHKEHHI XBHIII
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Puc. 4.2. Po3paxyHkoBa cxema TipoBy3ia



MOMYCKY, CXEMaTU3YIOThCS:
- ¢opmHu pycia 1 JOJMHHU BBAKAIOTHCS MapaOoIidHuM;
- piduKa IO JIOBXHHI CKJIQJAa€ThCs 13 JUITHOK 3 OJHOPIIHUMHU IIMPHUHAMH,
rIMOMHAMU, HaXUJIaMH 1 HIOPCTKICTIO (PO3PaXyHKOBUX JUISTHOK);
- IMIOPCTKICTh pycCJia Ta 3allJIaBU MPUUMAETHCS CEPEIHBOIO JIJII BCHOTO MEPETUHY
1 pPO3pPaxyHKOBOI TUISTHKA Ta HE 3aJICKUTH BiJ TIUOWMHW HANOBHEHHS IOJIMHU
piku Bojioro (Tadm. 4.1).

Po3paxyHOK OCHOBHHMX TapameTpiB XBUJIl MPOPHBY IPOBOIUTHCS TIO
JTUHAMIYHIN OC1 TIOTOKY.

OcHOBHI BUXiJIHi pO3paxXyHKOBI 1aHi 110 BOAOCXOBMILY, TiIPOBY3.Y i piku:

— TIOBHUM 00’€M BOJIOCXOBHIINA NMPU HOpMaJIbHOMY mianepTomy piBHi (HIIP) —
W,, MiTH. M°;

— IUIOIIA HOBEPXHi BOJOCXOBUINA NPpH oMy ropu3onTi (HITP) — S, MiH.MZ;

— MakCHMaJlbHa MHOWHA BoAM nepen riiposysnoM rpu HITP — Hy, m;

— IIHpUHA BOJAOCXOBHIIIA M0 ypi3y BOJM Y CTBOPI rijipoBy3ina npu HITP — By, m;

— IIMPHUHA ITPOJIOMY TI0 Ypi3y BOAM y CTBOPI TiapoBysna npu HIIP — by, m;

— TrIuOWHa BOJI MEpeja TIAPOBY3JIOM Y MOMEHT HOro pyilHyBaHHS, TOOTO MpHU
piBHI B MUTh pyiinyBanHs (PMP) — H,,,, M;

— IIMPHUHA BOJOCXOBHIIA MO 3pi3y BOJAU y CTBOpPI TIAPOBY3jJda B MHUTh HOrO
pyiinyBanHs (npu PMP)* — B,,,,,, m;

— IIHMPUHA posioMy 1o ypi3y Boau mipu (PMP)* —b,,,,,, M;

— JIOBXKMHA KOXXHOI pO3paxyHKOBOI TIJISTHKH PIYKU — L;, M;

— CepeAHid YKJIIH JHA PIYKK Ha KOXKHIN aiasHI — |

— cepeaHs moOyToBa INIMOMHA PIYKY Ha KOXKHIN AUIAHIN — h;, M;

— CepemHsT WIOPCTKICTh pyclia 1 3aIulaBd Ha PO3PaXyHKOBHX JUISHKAX,
XapaKTepU3y€eThCs KOe(IIIEHTOM IMOPCTKOCTI — N; (Tad. 4.1).

4.3 Bu3sHa4yeHHsI OCHOBHMX IapaMeTpiB XBUJII MpopuBy B «0» cTBOpi

Tak sK YTBOpPEHHS MpPOJIOMY BBAXKAETHCA MHUTTEBUM, OJpa3y Ha
MaKCUMaJIbHY TJIMOWHY 1 IIUPUHY, TO

tqpr = tpo = 0; ter = TO.

Bucora xBumni Hy) npu MOBHOMY pyHHYBaHHI TiAPOBY3Jia BU3HAYAETHCS
TEOPETUYHO JJIsl MPSIMOKYTHOIO pycia 0e3 ypaxyBaHHS OMOpPY 1 IPU BiICYyTHOCTI
BOJIM y HIXKHBbOMY 0'e(pi He Moske nepeBuityBatu 2/3 H,,yp.

3 rpadika (puc. 4.3) npu BuzHaueHux H,,,, hi, by / By i hopmi piukoBoi
JOJUHY 3HaxoauTbes Ho/ H,,,, 1 po3paxoByeTbest Hol Hyp 'y pasi pyliHyBaHHS




Ta6muis 4.1 — KoeditieHTH MOPCTKOCTI MPUPOTHUX BOJAOCTOKIB

Ne XapakTepuCTHKA pycJia i 3a1U1aBH Koedinientn
HIOPCTKOCTI, N

1 | Ilpupoani pycia B COpUATIMBUX YMOBaxX 0,025

2 | IlopiBHAHO YHUCTI pycia MOCTIMHUX PIBHUHHUX MOTOKIB y 0,040

3BHUYAWHUX YMOBaX. 3eMJIsSHI pycia MepioANYHUX MOTOKIB
Y BIIHOCHO CIIPHUSITIMBUX YMOBaX

3 | Pycma Benukux 1 cepeaHiX pIYoK, 3HAYHO 3a0pyaHEHI. 0,050
[lepioguyHi TMOTOKM 3 BEJIHMKOIO KIJBKICTIO HAHOCIB.
3amiaBu BEJIMKUX 1 CEPEIHIX PIYOK BIIHOCHO PO3pOOJIEHI,
MOKPHUTI HOPMAJILHOIO KIJIBKICTIO TPABH 1 YarapHUKY

4 Pycna mepioguyHMX BOJOTOKIB CHJIBHO 3a0pyJHEHUX 1 0,067
3BUBUCTHX. [lorano po3po0OieHi 3amiaBu pidyok, raJeqHo-
BAJIYHHI pycJia IPpChbKOT0 TUITY

5 | HenpaBunpHi TONEpedHi TEPETHHU pyclia: HepiBHA 0,100
MOBEPXHS pyclia, MHUPOKI 3aIIaBH

6 |[upoki 3ammaBu 3 JyK€ BEITUKUMU MEPTBUMHU 0,150
OpOCTOpaMH, 3 MICUEBUMHU 3ariauOJeHHSIMU-03epaMu
TOILIO

7 | Ilotoxu Tuma ceneBux. [yxi 3amiaBu, $KI 3apocCiiv 0,200
JICOM.

HaIIPHOTO (PPOHTY.
[Ipu niposioMi, SIKW TOXOIUTH 10 JHA CXOBHUIIIA!

Dy ! Bpup = B/ Buy.

Yac mpoxopKeHHS XBHJII MPOPUBY 4Yepe3 Mepiinii cTBop 7o 3BHYAHO
JIOPIBHIOE Yacy MTOBHOTO CTIOPOKHIOBAHHS BOJIOCXOBHIIIA.
[Tpu pyiinyBaHHI1 TiApoBYy37a yac 7o BU3HAYAETHCS 32 (HOPMYIIOLO:

TO = (Wg X A) / (3 600 : Qicm)s
(4.1)

ne W, — ToBHHIT 00’ €M BOJOCXOBHIIA, M,
Qicm — TIOUATKOBHH PO3XiJ BOIY Yepe3 IposIoM, M2/c.

Koediuiear 4 = f (Hp / Hw, bw [ Bw, Nw) — MOKa3HUK CTYMEHIO KPUBOI
00’€MiB BOJIOCXOBHIIA, BUBHAYAETHCA 32 IONOMOTO0I0 rpadiky, SKuid 300paxeHo
Ha puc. 4.4.

[ToyaTkoBH1 PO3Xia BOJM Uepe3 MPOJIOM BU3HAYAETHCA 3a (HOPMYJIOHO:

Qicm = y2s BW HW2/3- (42)
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Puc. 4.3. I'padix ayist Bu3HaueHHs Hy 1a Hy.

[Tpubnr3HO MOXKHA paxyBaTH:
115t TpukyTHOTro pycna u = 0,30;
1151 mapaodosiiunoro pycna u = 0,60;
115 ipsiMokyTHoro pycia u = 0,90.

['padix cxmameHno st pycia i piykoBOI JOJMHU napaboiunoi gopmu.
[Tpu npsimokyTHIM a00 TPUKYTHIM opMi pyciia 1 piYKOBO1 JOJTUHU OJIepKAHE TIO
rpadixy 3Hauenus Hoy/ H,,, 1oTpiOHO MOMHOXKUTH BiAnosiaHo Ha 0,85 abo 1,10.

37



1.0
0,9
0,8
0,7
0,6
0.5
0,4
0,3
0,2
0,1
0,0

HF.\IF
Hw

J;{._?,G
~
T~
S

%)
T
T~
[ —
[ ——

ol 7.
h\\"“u :1\‘1-
N
q?
‘--..::T
~
“~
..ﬁ
\x‘
L5
N
h""l-_

\
\

i | A T A R /
< >/ ‘G;anb | / y
I I'/ '/ / // ﬁ f‘ﬁb Q'Cu r/
/ // /S f//,/,/f//,%j*ﬁ
/ / / 1 ..d/ /’..-"":ﬂa.ﬁ
| /Y AN A T
y e
Whpzzzrzzmemr
W e —mm
VPP e et e — ——
/ —T —"]

Puc. 4.4. I'padix BU3HAUYECHHS TOMOMIXHOTO KOE(ILIEHTA «Ay.

by
Bw
1.0

0,9
0.8
0,7
0.6
0,5
0,4
0.3
0,2
0,1
0,0

4.4 Po3paxyHoOK pyXy XBuWJii npopuBy Ha 1 qiyisHIIi Ta BUSHAYEHHS
napamMeTtiB XBWIi y «1» cTBOpi

OCHOBHMMHU HapaMeTpaMu XBHJII IpopuBy B 1 ctBOPI €: Hyy, Hi, typr Ly,

txs] .

3a rpadikom (puc. 4.5) B 3a€KHOCTI BiJ IIIMOMHU piuku hi, cepeaHboro
Haxwiy JAUIHKKA 1 1 KoedilleHTa IIOPCTKOCTI Ni BU3HAYAETHCS CEPEIHS
HIBUJKICTb pyXy TPEOHs XBUJIl IPOPUBY 1O po3paxyHKoBid AUIHIL C.p,;. Tak gk
Ha JUISTHKaxX, OJU3bKUX /10 3pyHHOBAHOrO T'1JIpOBY3IY, 3Ha4YHA YaCTHUHA €HEprii
NOTOKY OyJle BUTpayaTHcCs Ha pO3MHB I'PYHTIB, CKJIaJ0BHUX pycia 1 3arjaBu, TO
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Puc. 4.5. I'pa¢ik BU3HAUEHHS LIBUAKOCTI PyXy I'peOHs XBUIIl IPOPUBY C.p;.
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KOe(]IIIEHT MIOPCTKOCTI JJIsl IEPIIOT IUISTHKY MPOTOHYEThCS TPUHMATH
n; = 0,050... 0,100.

ITicnst BuzHaueHHs C.,; 3HAXOAMMO yac A0OIraHHs TrpeOHs XBuWil 10 1
CTBODY:

t2p1 = L1 / Cgp], (43)

ne L1 — noBkuHa meproi po3paxyHKOBOI JUTSTHKH.

Jlani Bu3HavaeThesl BUcoTa XBuil Hy; B 1 cTBOPI 3a rpadikom Ha puc. 4.6.
JInst poro croyaTky o04YHMCHIOeThCs BenmnunHa ., / Ly, 1 o rpadiky (puc 4.6),
BpPaxoBYIOUM YMOBH pPyXy XBWJII MPOPUBY MO PIYIl 1 JOJNHHI, 3HAXOIUMO
BiaHowmeHHs H,;/ Hy.

PiBeHb BOIM y TIEPIIIOMY CTBOPI BU3HAYAETHCSI BUCOTOIO XBHJIi Yy CTBOPI Ta
riuouHoro Boau (hy):

Hy=H, + h,. (44)

VY pasi, konu Hy; / Hgy otpumano nopsiaky 0,98 — 0,99, To xBuiist npopuBy
MPaKTUYHO BIACYTHSA, PyX BOJU CTa€ OJMU3bKUAM JI0 PIBHOMIPHOTO 1 MOXE OyTH
po3paxoBaHuii 3a GopMyJIaMH PIBHOMIPHOTO PYXY.

IBuakicts pyxy GppoHTy XBuil IpopuBy Cyp; IO pO3paxyHKOBIN AUISAHII
BHU3HAYAETHCS 32 (POpMyII0I0:

Cqbp] = Qi X Cepi y (45)

Jie [ — HOMEp PO3PaxyHKOBOI JIIJISTHKH.

KoedimienT a;, sikuii BriatoueHo 10 dopmynu 4.5, BU3HAYAETHCS TIO
rpadiky (puc. 4.7) B 3aneXHOCTI BiA CHIBBIIHOWIEHHS AZ; / H,p,, ne AZ; —
PI3HHUIIS BIAMITOK JHA PIYKHA B HYJIbOBOMY 1 PO3PaXyHKOBOMY CTBOpax.

UYac noOiranHsi GpoHTY XBUIJII MPOPUBY 10 «1» pO3paxyHKOBOTO CTBOPY
BH3HAYa€THCS 3a (popMyIoro

tqbpj = L1/ Cqbpj. (46)
[IBuakicTs pyxy xBocTa XBujl Cy, BU3HAUA€ThCs Mo Tpadiky (puc. 4.8).
Yac npoOiry XxBocTa XBWIII BiJl HYJIbOBOI'O O NEPIIOrO CTBOPY BU3HAYAETHCS 3a

bopmyioro:

tx@1 = L1/ Cxel- (47)
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YMOBH pyXy XBUJII IPOPUBY:
o — IIMPOKI 3aIlJIaBU Ta PIYKOBI1 TOJMHU IpU 3pyHHOBAHUX 3aXUCHUX IPeOIIsX;

— 3aIUIaBU MOPIBHIHO NMPaBUIBHOI NapabomiyHoi (opMH y 3BUYAHHUX YMOBAX;

o — TCXK, IO 1 @ , AJIC TIPH BY3bKHX 3aIlIaBaX;

3aIyiaBy Ta IOJIMHU MPaBUIBHOI MPU3MATUYHOI (OpMH, OITU3BKOI 1O TPSIMOKYTHOT,
0e3 3amiaB, KaHaJIH

Puc. 4.6. I'padix BuU3HaUCHHS BUCOTH XBUJII 11O JOJIMHI PIUKH.

Jlnsi BU3HAYCHHS MOMEHTY Yacy, KOJM XBICT XBHJI mpoiine 1 cTBOp,
HEOOX1IHO CKJIACTH lyypTa tyy;:

txel = txe() + txe]. (48)
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Puc. 4.7. I'padix BU3HaAUEHHS IBUAKOCTI pyxy (PppoHTY XBUIIL Cyp 110 pO3paXyHKOBUM JIJITHKAM.
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Puc. 4.8. I'padix BU3HaUCHHS CepeAHBOI MBUIKOCTI PyXy XBocTa XBUIL Cyg HA
PO3paxyHKOBIM JIJISHIIL.

Ilpuxnao pospaxyHnxy

3aé0anusa: BuzHaunTH TApaMeTpu XBWII TPOPUBY Ta MacIITaOu
3aTOIJIEHHS TEPUTOPii BHACIIJOK MPOPUBY IMpU PYWHYBAaHHI TiJIPOBY3JIA.
OCHOBHI XapaKTEpUCTUKH pyclia Ta JaMOu HaBeJeH1 y Taou. 4.2.



1. Bu3HavaeTbcsi MOKAa3HUK CTYIMEHIO KpUBOi 00’€MIB BOJOCXOBHIIA 32
rpadikom 4.4, 11 4OTO PO3PaAXOBYIOTHCS CITIBBITHOIICHHS:
H,,/Hy= 32/39=0,82 1a
bw/ Bw = 0,25;
Nw = 2,3,
no rpadiky 4 = 7,6.
2. TlouaTkoBHiA pO3XiJ BOAM YEpE3 MPOJIOM BH3HAYAETHCS 32 (POPMYIIOIO
4.3:
Qi=0,30 x 6 x (39)%2 = 438,4 Mm°.
3. BusnagaeThcs 9ac CropoKHIHHS BOJOCXOBHIIA 32 (hopmyioro 4.1:
To =200 x 10°x7,6 / (3600 x 438,4) = 963,1 rox. (40 xi6).
4. Busnauennst Hy 3 BukopucTanHsam rpadiky 4.3:
bw/ Bw=0,25Tahy/H,,, =1/32=0,03,
3 rpadiky 3HsuM 3HaYeHHs Ho/ H),,, = 0,44,
toni Ho = 0,44 x H,,,= 0,44 x 32 =14,1 M, H,, = Hy-h1 =141 -1,0=13,1 m.
5. BuzHaueHHs cepeHbOI MIBHUJIKOCTI PyXy TIpeOHs XBWJII MPOPUBY 3a

puc. 4.5:
h; =141,
J1= 0,002,

ny = 0,05, roai C,,/= 14 xm/rox.
6. Uac noOiranHs rpe0OHs XBUJII BU3BHAYAETHCS 32 popmyoro 4.3:
t.,; =500 x 0,032 /14 = 1,14 rox.
7. Bucora xBum y 1 cTBOpl BHU3HayaeThcs 3a rpadikom 4.6 3
ypaxyBaHHSM THUITY 3allJIaBU:
tp1/ To=1,14/963,1 = 0,001, Tun 3annasu 1, 3a rpadixom H,;/ He = 0,99,
H;; =099 x13,1=1297 m,
Hi=1297+1,5=14,47 m.
8. llIBuakicTh pyxy (PpoOHTY Ha MEPIIii TIIISHIII:
AZ;/ Hpyp=20/32=10,63, Toni o; = 1,90,
Cgpr = 1,90 x 14 = 26,6 xm/ron.
9. Yac nobiranus GppoHTY XBUII1
typr =16 /26,6 = 0,60 rox.
10. Bu3HaueHHs MBUAKOCTI pyXy XBOCTa XBUJIL:
h1 = 1,1,
J1= 0,002,
N1 = 0,05, Toni Cy; = 2,8 KM/TOSI.
11. Yac noOirands XxBocTa XBUJIl CTAHOBUTUME
T =(16/2,8) +963,1 =968,8 rox.
Bucnoexu:
Bunkicts noOiranus rpeOHs xBuii ckiaaae C.,/= 14 km/rox.
Yac noOiranns rpeOuHs xsuii t,,; = 1,14 rox.
Bucota xBuii y 1 cTBOpi 3 ypaxyBaHHSIM TUITY 3aIUIaBH:

H;=0,99 x 13,1 = 12,97 ™,
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Ta6muis 4.2 — OCHOBHI XapaKTEPUCTUKHU BOJOCXOBHIIA Ta rpedui

XapaKkTepUCTHKH

BapianTu 3aB1aHHs

1 2 3 4 5 7 10

O0’eM BOJIOCXOBHIIIA, 200 210 300 250 310 280 260 210 350 400

10° M3 (W)
IImoma  BOZOCXOBHIIA, 1,8 12,8 14,1 13,5 16,2 13,5 14,5 12,8 13,9 21,6
10°m? (Sw)
I'mubuHa BOJOCXOBHIIA 39 30 32 29 28 33 34 40 24 30
npu HITP, m (Hw)
I'mubuHa BOJOCXOBHIIA 32 25 24 21 25 30 28 36 20 26
nipu Hpmp, m
['mn6una BOIH y 1.0 2.0 1,3 1,4 1,2 15 15 2,5 2,1 15
HUKHBOMY 0 e
rigpoBysna, M (hl)
[[lupuHa BOJOCXOBHINA 100 120 130 145 135 165 120 110 150 170
10 ypi3y Bo1u, M (Bw)
[[lupuna mnponoMmy MO 30 40 25 35 30 25 15 25 40 35
ypi3y Boau, M (bw)
®dopma Openin napabosiyHa
KoedirmienT mopcTrocTi 2,3 2,4 2,2 2,0 2,1 2,5 3,0 2,0 2,5 2,0
y NpoJIoMi




Hi=1297+1,5=14,47 m.
Buakicts pyxy ¢ppoHTy Ha nepuuiid autaHl Cypr = 26,6 KM/TOL.
Yac noOiranss GpoHTy XBUII ty,; = 0,60 rox.
[lIBuakicTs pyxy xBocTa XBUJ1 Cys/= 2,8 KM/TOS.
Yac no0iranHs XBOCTa XBUJIl CTAHOBUTHUME | ,,; = 968,8 ro.
HeoOximHo  BKa3zaTh  IUIONy  MOXJIMBOTO  3aTOIUICHHS  3TiHO
KapTorpadiuHoro Marepiaiy i mipaxyBaTd KIJIbKICTb JIIOJEH, AKi MONaayTh B
30HY 3aTOIUICHHS Ta 1HIII O0EKTU «ITIKITYBaHH».

3aBaaHHA ISl CAMOCTIiHOI po0oTH
Bu3HaunTy mapaMeTpw XBWJII TMPOPHUBY Ta MAaCIITa0M 3aTOTUICHHS
TEPHUTOPIi BHACIIAOK MPOPUBY MPH PyHHYBaHHI ripoBy3na (Tad1.4.2-4.3).



Tabnuusg 4.3 — OCHOBHI XapaKTEepPUCTUKH PIKU

XapakTepucTUKH BapianTu 3aBa1anus
1 2 | 3 ] 4 | 5 | 6 | 7 8 9 | J

dopma  pIYKOBOI TPUKYTHA napaboJsiyHa MPSMOKYTHA
JIMHU

CepenHiii yKIIiH JTHa 0,002 0,003 0,001 0,002 0,001 0,003 0,002 0,002 0,004 0,
KU

Cepenns moOyToBa 12 22 15 15 12 18 16 20 22 ]
OMHa PIYKM Ha JUISHIII,

Cepenns 0,05 0,06 0,04 0,05 0,06 0,05 0,05 0,06 0,05 0
PCTKICTP ~ pyclia  Ha
STHKaX

Tun 3annasu 1 2 3 4 1 2 3 4 1

PisHum  BiOMITOK 20 22 23 21 25 24 20 24 22 z
 piuku B 0 Ta 1 cTBOpI




no

©o ok w

KoHTponbHI MuTaHHS:
SIKi OCHOBH1 XapaKTEPUCTUKHU XBUJI1 IPOPUBY PO3PAXOBYIOTHCS ?
Sk XapakTepUCTUKU XBWJII MPOPUBY 3MIHIOIOTHCA 3 BIIJIAJICHHSIM Bij
rpebii?
Slke 3HaueHHs Ma€ yac miaxoay GpoHTY XBHIII?
Sxe 3HAYCHHS Ma€ Jac MiX0y XBOCTA XBHIII?
SIKMM YMHOM BU3HAYUTH TPUBAIICTD 3aTOIICHHS TEPUTOPIi?
SxUM 9MHOM BU3HAYUTH MACIITA0M 3aTOTUICHHS HA MiCIICBOCTI?



S BUBHAYEHHA MEJUYHOT' O IHAEKCY TAXKOCTI

5.1 3arajbHi MoJI0KEeHHA

bynp-axa HC — ne Hacammepen Tparemis, Ta 3a KiHIIEBUM pPE3yJIbTaTOM
OPUYUHHUM (HAKTOPOM HaWOUIBIINX EKOHOMIYHUX BTpAT € MEIUKO-CaHITapHi
Hacmigku HC. 3a nanumu OOH 3a octanni 20 pokiB maibke | MIIpA. KUTENiB
3emJti 3a3HajM HACHIJKIB CTUXIMHUX JIMX, 32 pe3yJbTaTaMH SKUX 3 MJIH. YOI
3aruHyj0. Benuka KUTbKICTh MOCTpa)XXAaluX BHUMara€ HaJaHHS MIBUAKOI Ta
KBaJT1(DIKOBAHOI MEIUYHOI JOMOMOTH, MPUYOMY JOIMOMOTH OCOOJIMBOTO BUAY —
exctpenoi meanuHoi gonomoru (EM/I). Benuka HC mopopkye He TIIIBKH Maccy
MOpaHEHUX 1 3aruOJIMX JIIOJIeH, aje ¥ CYCIUIbHY TaHIKy 1 po3rybieHicTs. Tomy
HaJ3BUYAalHO BaXXJIMBO CTa€ pallioHaJIbHA OpraHizamis BCl€l MEIUYHOI
JIOTIOMOTH, 110 BKJIIOYAa€ HaJaroJKEHUH 3B'A30K, CBOEYACHY JIOCTaBKY
MEJIMYHOTO TMEPCOHANy, MEIUKAMEHTIB 1 HEOOX1THOI TEXHIKH, 3a0e3MmedYeHHs 1
KOHTPOJIb  JIOJII  JIIKAPCHKOI ~ JIOMOMOTH, CTaly poOOTy TpaHCIOPTY Ta
1H(}OpMaIIHHUX CITYKO.

Menuuna pomomora 3a ymoB HC — 1e ocoOnuBuil BUJ MEIUYHOT
JIONIOMOTH 3a YMOB JAedIIUTy 4Yacy W 3aco0iB, a TaKOXX BHUCOKOI MCHUXIYHOL
HaIpyTH, 32 YMOB SKO1 JIIKap Ta MOro MOMIYHUKY MOBUHHI OCTIHHO MPOSBIISATH
HE TUIbKM BUCOKHH MpodecioHami3M, aje U CIIBUYTTSA 1 BMIHHS IPALIOBATU Y
HECTIPUATINBUX yMOBax. OAHIEI0 3 BAKIUBIIIUX YMOB €(EeKTUBHOI poOOTH 3a
IUX YMOB € 3a0e3Me4YeHHs] MOBHOI aBTOHOMHOCTI MOOUIBHUX (DOpMYBaHb B
yChOMY (€HEpPrOXKHUBJICHHS, 3B'SI30K), HE KaXydd TMpO CTalle MEIUYHe
MOCTa4YaHHs.

Ha mnepion migroropku 1o HC moBuHHI OyTH 3amiaHOBaHI Ta CTBOPEHI
MOOUTBHI MeauuH1 dopMyBaHHS Ui HagaHHs EMJI mocTpakmaiux BHACIIIOK
HC. i dopmyBaHHS MOBHHHI MOYAaTH CBOIO POOOTY Yy THX BHUIIJKaX, KOJIU
KUIBKICTh THX, XTO MOTpeOy€e MEIMYHOI JOMOMOTH, MEPEBHUIIYE MOKIUBOCTI
JIKyBaJIbHUX 3aKjadiB MOCTpakaanoi teputopii (Hacammepen kpynuux HC —
3eMJIETPYC, ITOBIHb, TEXHOTE€HHA aBapis).

Jnst owiHKM cuTyarii 3anexHo Bl TskkocTi HC BHUKOpUCTOBY€ETHCS
MEIUYHUI TOKa3HHUK TSKKOCTI Juxa (/). Po3paxoByeTbcs MeIMUHUN 1HIIEKC
TSOKKOCTI ToAil / 3a popmyrioro:

I=(NxS)/(T x C), (5.1)

ne N — mikapchbke HaBaHTaKEHHS, SIK KUIbKICTh TOCTpakaamx BHacmigok HC;
S — 1HAEKC TSHKKOCTI CUTYAIlil BiJl KaTeropii MOIIKOIKEHb;
T x C — 3arajpHa MpOIMyCKHA CITPOMOXKHICTh MEAUYHUX (DOPMYBaHb.
Jlikapcbke HaBaHTaXCHHS BU3HAYAETHCA KUIBKICTIO mocTpakmamux N.
[Ipu weBenukit abo cepeanit HC (wanpukman, TpaHCHOPTHI —aBapii)
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MaKCUMaJbHY KiJIBbKICTh MOCTPaXAATUX MOXIJIHBO TOMEPEIHFO BU3HAYUTH
BUXOJSTYU 3 MICTKOCTI TPAHCIIOPTHOTO 3ac00y (aBTOOYC, MOTATH Ta 1H.)  THUILY
aBapii (HampuKiIaa, 31TKHEHHS, CXOJDKEHHS 3 peHoK Ta 1H.). 3a BEIUKHUX JIHX,
TaKUX SIK TIOBiHb, 3eMJICTPYC, TEXHOTEHHA aBapis, KUIBKICTh MOCTpaKIanX
MIOTIEPETHBO BU3HAYAETHCA 32 TIOBIJIOMJIICHHSMH, SKi 3a3BUYail OyBarOTh
dparmentapuumu. [lepuri mpuOyni Ha miciie MOOUTbHI MeIU4YHI (POPMYBaHHS
YTOYHIOIOTh JaHl MNpO KUIBKICTh MocTpaxkaanux. llpu 3emmerpyci oliHka
CHUTYyaIIil MPOBOAMUTHCS 3 iIHTEpBajoM B 1 Tof. Ta Bu3HayaeThes sk Nt, t=1, 2,... .

3 MeIUKO-OpTaHi3alliifHOi TOYKH 30py BCl TMOIIKOKEHHS MOXHA
posmominuti Ha 4 Kareropii: 1 — 3arubmi Ta momepii micas MOpuOyTTS A0
JIKyBaJIbHOTO 3aKkjaay; 2 — TWOIIKOKEHHS, HI0 3arpoKylOTh JKUTTIO Ta
noTpeOyIOTh HEBIKIIAHOT JOMTOMOTH B YMOBAX CTallioHapy; 3 — MOIIKOKEHHS,
[0 HE 3arpokKylOTh JKUTTIO 1 MOTPeOyIOTh JIKyBaHHS B cTallioHapi; 4 —
HOILIKO/)KEHHS, LI0 MOTPeOyIOTh Pa30BOi JTOMOMOTHU. [HAEKC TSKKOCTI JHMxa
BU3HAYAETHCS 3 YPaXyBaHHIM KaTeropii MOIIKOKEHb, 3MIHIOeThCA Bia 0,5 s
4 xareropii 1o 2 nmns 1 (tabn. 5.1). SIKIIO MOMIKOMKEHHS PI3HUX KaTEropiu,
BU3HAUYAETHCS CEPEAHbO3BAKEHE 3HAYCHHS 1HJIEKCY.

Tabnuns 5.1 — BusHaueHHs iHACKCY TSKKOCTI JiMXa

Kareropisi nomkoa;keHb Ingexc TAKKOCTI JIUXa
1 2
2 1,5
3 1,0
4 0,5

[IpomyckHa cipoMOXKHICTh MeAnYHUX (opMmyBaHb (7 X C) BU3HAYAETHCS
nponyckHor ciupomoxkHicTio EMJI, mo Hagaetsesa B 30H1 HC. Bona 3anexuts
BIJl KUIBKOCTI JIIKapiB, MEACECTEp Ta IHIIOIO0 MEAUYHOIO MEPCOHANY, a TaKOX
HeoOX1IHUX MatepiaiiB 1 3aco0iB B 30H1 HC. BBaxkaeThcs, 1110 KOKHA TOTOBA J0
BUI3[ly CaHITapHa MalllMHA MOXKE JOCTAaBUTH IO JIKYBaJIbHOTO 3aKjiady JABOX
MOCTpaXAAINX 3a roauHy. [IpomyckHa CIPOMOXKHICTH JIIKYBaJbHOIO 3aKjiIamy
3aJIeKUTh BiJ KUIBKOCTI XIpypriB, aHECTE310JI0TIB, KITBKOCTI OIepaliiHux,
JKOK 1THTEHCUBHOI Teparii Ta iH., @ TaKOX KUIBKOCT1 MOCTpakaanux 2-oi ta 3-o1
KaTeropii Ha TOJUHY, SIKI MOKYTh OTPUMATH JIIKyBaHHS. 3T1IHO JaHUX O0aratbox
EKCIIEPUMEHTIB, MPOITYCKHA CIPOMOXKHICTh JIKYBaJIbHOTO 3aKJIaJly 3arajibHOTO
npodiIr0 TOpiBHIOE TPUOIM3HO 3 % BiJI 3arajibHOI KIJIBKOCTI JIKOK.

Bci Buiesraiani moka3HUKHM IPYHTYIOTHCS HA HOPMAJIbHOMY CTaH1 AOPIT 1
noroau. I1ix gac pobotu BHOUI a00 BUXIAHI AHI Il MOKAa3HUKHU OyAyTh 3HUXKEHI
Ha 50 %. BBaxaeThcs, 1110 BECh MEPCOHAN MOXKe €(DEKTUBHO MPAIFOBATH 8 TOI.

Bel  ckimamoBl 4WacTHHM  TEeXHOJIOTIT HAJaHHS JOIOMOTH ITOBHUHHI
BIIMOBIZATH OJHA OJHIM. SIKIIO BOHU HEPIBHI, TO MPOIYCKHA CIPOMOXKHICTh
BCi€l HU3KU OyJie BU3HAYATH JIAHKA 13 CAMOIO HU3BKOIO CITPOMOXKHICTIO.

SAxmio 3HayeHHs / Oyae MEHIIUM 3a 1, MICIIEBI 3aKJIaii OXOPOHHU 37I0POB's
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HECIIPOMOXKHI BIOPAaTUCh 3 CUTYyalll€l0, HEOOXIMHO 3ajdydyaTd MEJAUYHY
JIOTIOMOTY 1HILIUX PET10HIB.

BaxxnuBe 3HaueHHS Mae opraHizailisi CTBOpPEHHS 0a3 JaHuX, sKi
3a0e3reuytoTh 1H(OpMaIiiHy MIATPUMKY YIPaBIIHCHKUX PIIIEHb, CTBOPEHHIO
JUCTIETYEPCHKUX CITyK0. Jlo uncia ocHOBHOI 1H(opMallii 6a3 TaHUX HaJICKUTh:

- PO MEAWYHI 3aKjaaud Ta iX XapakTEepUCTUKH, OyHIBIL 1 CHOPYAH, SKi
MO>KHa BUKOpHUCTOBYBaTH Ha Bunanok HC;

- CTPYKTYpy ¥ XapakTEPUCTHKHA MEIAYHOTO TIEPCOHAITY, SIKI MOOLTI3YIOThCS
3a ymoB HC;

- JUCJOKAIlilf0o, HOMEHKJIATYypy ¥ 3amack MEIUYHOro oOJaJaHaHHS,
IHCTpYMEHTapil0, MEIUKAMEHTIB, TepeB’sA3yBaJbHUX 3ac00iB 1 BUPOOIB
MEIUYHOTO TPU3HAYEHHS, HEOOXIMHUX Mg pPOOOTH MEIUYHOIO
nepconany 3a ymoB HC;

- 3aco0u 3B’s13Ky Ta iH(OopMaIiHO-KOMYHIKaIlIiHI MEPEXKI.
3a manumu MO3 VYkpainu, nounHarouu 3 1992 poky Haj po3poOKoio Ta

ynockonanenusaMm Konuemniii opranizanii Hananas EM/] Hacenennio Ykpaina

3a ymoB HC mpamoBaiin ¢axiBii KuiBChbKOro HayKOBO-IPAKTHYHOTO
00'€THAHHS MIBUKOT MEIMYHOI JOTIOMOTH Ta MEIUIUHUA KaTacTpod. 3rigHO
uiei Konneniii BU3Ha4€H1 YOTUPU OCHOBHI TPy MPUHIIUITIB;

- JIeprKaBa pealli3ye rapaHTiio 0€30IJIaTHOI CBO€YACHOI Ta ajiekBaTHOI EM/]
rpomaasHaMm 3a ymoB HC;

- 1nsa HajganHa EMJ[ HaceneHHo YKpaiHM 3allydaroThCs yCl HEOOX1IH1
CHWJIM 1 3aCO0M CUCTEMHU OXOpPOHHU 3[0pOB' HE3AJIECKHO BiJ BIJOMYOIO
N1ANOPAIKYBaHHS Ta (POPM BJIACHOCTI;

- opraniamis HaganHs EMJ| Oynyerbcss Ha 3arajdbHUX TMPUHIUIAX
OXOpOHU 37I0POB'S 1 MEAMYHOTO 3a0E3MEUYCHHS HACENEHHI0 3
ypaxyBaHHSAM MEIUKO-COIIAIbHUX OCOOJMBOCTEM IHOTO TEPIOay, IO
MOB’si3aHI 13 BUHUKHEHHSM BEJMKOi KUIBKOCTI CaHITApHUX BTparT,
YaCTKOBMM YU TIOBHUM PYWHYBAHHSIM 1HPPACTPYKTYPU TEPUTOPIATBHOI
CUCTEMHU OXOpoHU 370poB'ss B 3pHi HC 1 moripmieHHAM YyMOB
JKUTTEQISIIBHOCT] HACEJIEHHS,

- OolepaTuBHOTO pearyBaHHs Ha Bunagok HC, opranizarii 1 Haganus EM/J]
NOCTPAXKIJAIUM CTBOPIOETHCS OCOOJIMBUN BHJ JI€pKABHUX aBapiiHO-
paryBainbHuX ciayx0 — JCMK, dka CcKIagoBOIO €AUMHOI JepikKaBHOI
CHUCTEMHU.
3aragpHUM MPUHIUIIOM JIIKyaJIbHO-€BaKyalliiiHoro 3ade3neuenns npu HC

€ B OCHOBHOMY [IBOX €TallHA CHUCTEMa HAJaHHSI MEIUYHOI JOMOMOTH W

JIKYBaHHS TOCTPAXIAIUX 3 €BaKyalll€l0 M0 TMPU3HAYCHHIO. MeauuHi

dopMyBaHHS W JIKyBaJibHI YCTaHOBM, PO3TOPHYTI Ha IUIAXaxX eBaKyarli

nocTpaxaanux ixHboi 30HM (padiony) HC i mpusHayeHi 1jisi MacoBOTO

MpUOMY, MEIUYHOTO COpPTyBaHHA, HagaHHas EMJl] nocrpaxnanmm,

MIATOTOBKH X 70 €BaKyarlii il JIIKyBaHHS OJIEpKaJIM Ha3BY «ETaIlly MEIUYHOT

eBaKyarii».
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Ilepuwium emanom, MO TPUZHAYEHUM U1 HAAAHHS MEPIIOT MEAUYHOL
JIOTIOMOTH, € 30€peKeHi JIKyBaJIbHI YCTAaHOBH, ITYHKTH 300py MOCTpaKAaIHX,
po3ropHyTi OpurajgamMu IIBUJIKOI MEIWYHOI JIOMOMOTHM ¥ JIIKapChKO-
CECTPUHCHKUX Opuraj.

Jpyeum emanom € icHyroui ¥ ¢yHKuionyroui no3a 3oHor0 HC , a Takox
JIOTATKOBO PO3TOPHYTI JIKYyBaJIbHI yCTAaHOBW, NPWU3HAYCHI IJIs HaTaHHS
BUYEPIHUX BUIIB MEAMYHOI JTOMOMOTH —KBai(hiKOBaHOI i CIeliaii3oBaHoO1,
JUTSL JTIKYBaHHS TTOCTPAXKIAIH IO OCTATOYHOTO PE3YJIbTATY.

Koxnomy eramy MemudHOi eBakyallli BCTaHOBIIOEThCS TICBHUN 0OCST

MEIUYHOI TOTIOMOTH. XapaKTEPHOIO PUCOI0 HATAHHS MEIWYHOI TOTIOMOTH €

po3ocepeKeHHs (eIeI0OHyBaHHsI) ii HaJaHHS B Yaci i Ha MICIIEBOCTI B Mipy

eBakyarlii noctpaxaanux 13 30uu HC B crarioHnapHi JIiKyBajbHI 3akiagu. B

OyIb-IKOMY BHUIAJKy IMOBHHHI OYTH TIPOBEJEHI 3axO0/H, CIPsSMOBaHI Ha

MOPATYHOK KUTTS MOCTPAKIAIOr0 M 3HUKEHHS (IOMEPEKEHHS) PO3BUTKY

HEOE3MEeYHUX YCKIIaTHEHb.

Koxnuit etan mennuHoOi1 eBakyallii Mae CBOiI OCOOJIMBOCTI B OpraHizarlii
pobotu, onHak, CTBOPIOIOTh YMOBH JIJIsI PUAOMY, PO3MIIIIEHHS i MEIUYHOTO
COpPTYBaHHS MOCTPAXKIAINX, IPUMIIICHHS JIJISl HaJlaHHA MEIUYHOI JIOMTOMOTH,
TUMYAcOBOI 130JIS1111, CaHITapHOi 0OpOOKM, TUMYAcoBOi abO OCTATOYHOI
rocroitamizarii.

HeoOxinHicTh mnepmoro eramy oOOyMOBJIEHAa MOMKIIMBOI — BEJIHKOIO
BiJIcTaHHIO MK 30HO0 HC Ta cramioHapHUMH JIKYBaJIbHUMH YCTaHOBaMH,
NOCTpaXKJani MOXYTh il He BUTpuMatu. [lepma menuyHa Jomomora Mae Ha
METi 3amoO0IrTH MOJANBIIOMY BIUIMBY Ha MOCTPaXJAJIOr0 BPAKAIOYOTO
dakTopa , monepeuT PO3BUTOK THKKUX YCKIIATHEHb 1 THM CaMHUM 30eperTu
HMOMY KUTTSL.

OO0csr nepoi MeAUIHOT TOTIOMOTH:
npu Kamacmpogax 3 nepeeazorw MexXanHivHux (OUHAMIYHUX) 6PANHCAIOUUX
daxmopie:

- JIICTaBaHHS TMOCTpPaXJalIWX 3-I1J] 3aBaliB, BHUBCICHHS OCIIIUICHUX 3
BOTHIO, TAaCiHHS TMajalyoro onasry a0o Najardux CyMilied, Mo
NOTpAIUIu Ha TLJIO;

- OopoTthba 3 acQikIli€l0 NUISIXOM 3BUIBHEHHS JUXAJbHUX IUISXIB Bij
CIM3y, KpPOBI M MOXIMBUX CTOpPOHHIX peyeil. IlITydHa BeHTWIALIA
JICTCHIB;

- HagaHHA (Pi1310JOTTYHO BUTTAHOTO MOJIOKEHHS MMOCTPAXKIATIOMY;

- 3aKpUTHUMN Macax cepis,

- TUMYacoBa 3yIMHKA KPOBOTEYl BCIMa JOCTYMHUMH CIIOCOOAMHU: MOBS3KA ,
10 TaBUTb, MAJIbIIEBE TPUTUCHEHHS, JUKTYT 1 T.11.;

- IMMOOiTI3aIis MOIIKOHKEHOT 00J1aCTI HAMMPOCTIIIMME 3aCO0aMH,

- HaKJIaJIaHHS aceNTUYOl MOB'SI3KM Ha paHy i OMIKOBY MMOBEPXHIO,

- BBEJCHHS 3a JIOMOMOTOI0 IIMPHUIL-TIOOMKA 3HEOOII0I0U0ro 3acody abo
aHTHUIOTY,
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- Jlaya BOJIHO-COJIbOBOTO 200 TOHI3YIOUMX rapsuux HarloiB;

- - TIOTepeIKEHHS TIEPEOXO0JIOIKEHHS a00 MeperpiBaHHs;;

- paHHI# BHUHOC (BHBI3) TMOCTpaXJaIMX 13 30HU U 30CEpeHKEHHA iX Yy

MO3HAYEHUX YKPUTTS;

Ilpu kamacmpoghax 3 euxudom y Haexoauwne cepeoosuuie C/HOP

000amKo86o:.
- 3axucT OpraHiB JAUXaHHSY, OUed 1 MIKIPHUX MOKPHBIB BiJl MOCEPEAHBOTO
BBy Ha HUX CZIOP;

- YacrtkoBa caHiTapHa 00poOKa BiIKPUTUX YACTHH Tija 1 MPU MOKIHBOCTI
MPWIATAI0Y01 0 HUX OJIATY;

- Jlaga copOeHTIB mpu MepopaTbHUX OTPYEHHSIX, MOJIOKA, BEJIMKA KUTbKICTh
HAIo1B, IPOMUBAHHS IILUTYHKY;

- SIkHaWIIBHAIIUN BUHOC MOCTPAXKAAIIOTO 13 30HU OTPYEHHS;

Ilpu asapiax 3 uKuoom padioaKkmueHuUx pevo8uH.

- Wonna npodimaktuka i BHKOPHCTaHHA 110 MOXJIMBOCTI HACENCHHAM

PagioNnpOTEKTOPIB;

- YacTkoBa gerasaiisi Oiiry i B3yTTs;

- Hananns nepoi Men JOIOMOTH HACEJICHHIO;

IIpu  macoeux  iH@eKuillHUX  3aAXB0PHWEAHHAX 6  0cepeoKax

0axkmepiono2iuno2o (6i0102iuH020) 3aPAIHCEHHA'

- Buxopucranns niapydnux 1 (a0o) TabelbHHX 3ac001B 1HIMBIIYaIbHOTO

3aXHUCTY;

- AKTHUBHE BUSBJIEHHS U 130JISI11is1 XBOPHUX, IO TEMIEPATypsITh, MIA03PLINX

Ha 1H(EKI1HE 3aXBOPIOBAHHS;

- 3acTocyBaHHS 3aC001B €KCTPEHOT MPODITAKTUKHY;

- TlpoBeneHHs yacTKOBOI 200 MOBHOI caHITapHOT OOPOOKH.

JoJjikapcbka  JA0mOMOra —  KOMIUIGKC ~ MEAUYHUX  MaHIyJISIIN,
3MIMCHIOBAHUX  MEAWYHUM  TiepcoHanoMm  (Mencectpa,  denpamep) 3
BUKOPUCTAaHHAM TaOeNbHUX MEIUYHUX 3aco0iB. Bona crpsMoBaHa Ha
MOPATYHOK JKUTTSI TOCTPAKIATMX 1 TOMEPEIIKEHHS] PO3BUTKY YCKIIAHEHb.
OnTuManbHUN CTPOK HAJlaHHA JOJ1 KapChKOl JOMOMOTH — | ToaWMHA micis
TPaBMH.

Ilepma Jikapcbka J0NMOMOra - KOMIUIEKC JIIKYBAJIbHO MPO(PUIAKTHYHUX
3aXO0/IiB, 110 BUKOHYIOTHCS JIIKAPSIMU Ha MEPHIOMY (10 TOCHITaJbHOMY) €Talll
MEIUYHOI €BaKyallii 3 METOK YCYHEHHs HAaCHIIKIB TpPaBMyBaHHs, UIO
0e3mocepeIHbO 3arpoKye JKUTTIO TocTpaxkaanoro. llomepemkeHHsT pPO3BUTKY
1H(DEeKUIMHUX YCKJIaJHEHb ¥ MIATOTOBII MOCTpakaanux a0 eBakyaii. [lopuHHa
OyTtu 3pobieHa B miepir 4-6 TOAMH 3 MOMEHTY TpaBMyBaHHs (ypaxeHHs). Bona
Oyne HeoOximHa 25% mocTpaxpanux. SIKIIO BOHA MPOBOJUTHCS B Tepim 6
TOJIMH CMEPTHICTH 3HIKY€EThCs Ha 25-30%.

KBanidikoBana wMeauyHa [0moMora — KOMIUIGKC XIPypriyHHX 1
TEepaneBTUYHUX 3aXOJIB, 110 BUKOHYIOTHCS JIKApSMHU BIAMOBITHOTO MPOdiis i
piBHS TIATOTOBKH B CTaI[IOHAPHUX JIKYBaJbHUX yCTaHOBAaX 1 CIPSMOBaHI Ha
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YCYHEHHS HACIIAKIB TpaBMyBaHHS (YpaKeHHs), B MEPIIY YEPry sKi 3aTrPOKYIOTh
KUTTIO, TONEPEKYIOTh TMOSABY MOXJIMBUX YCKIQJAHEHb. A TakoxX JUIs
3a0€e3MeUeHHs TIaHOBOTO JIIKYBAaHHS MOCTPAXAAIMX JI0 KIHIIEBOTO PE3YJIbTATY 1
CTBOPEHHS YMOB JUIsl BIJIHOBJICHHS TOpPYIICHHX (YHKIIH OpraHiB 1 CHCTEM.
Bona noBunHa OyTH HajaHa He Mi3HIMIE 2-X 110 JiKapsMu CIieliaicTaMu.

CneniajizoBana MeauM4Ha JONOMOra —  KOMIUIEKC JIIKYyBaJIbHO-
npo(diTaKTUYHUX  3aXOJiB, KA BUKOHYIOTHCS  JIIKapAMHU-CIIEIiaTiCTaMUAy
CHEIliaTi30BaHUX MEIWYHUX YCTAaHOBAX 3 BUKOPUCTAHHSM CHEIIaIbHUX
amapartiB, Ha OOJaJHaHHI 3 METOI0 MAaKCHUMAaJIbHOTO BiJIHOBJICHHS BTPA4YCHUX
(byHKIIi# OpraHiB 1 CUCTEM, JIIKYBaHHS 1 peabimiTaiio.

[ToBunHs OyTH HajgaHa He Mi3HIME 3-X 1i0.

[Ipaktnuno 70% Bcix mNOCTpakaaaux OyayTh MOTpeOyBaT Takoro poja
nonomoru. OHak, MpY BEIUKIN KIJTBKOCTI MOCTpakAINX He Oyae MOXKIIMBOCTI
il HaJlaTH, TOMY 3aCTOCOBY€ETHCS TAK 3BaHE MEIMYHE COPTYBAHHS.

Menuune cCOpPTYBaHHSI — METOJl PO3IMOJAUTY MOCTPAXKIAIMX Ha TPYIU IO
OPUHIMIY TOTpeOM B OJHOPIAHUX  JIIKYBaJbHO-PO(DUIAKTUYHHUX  Ta
eBaKyalllMHUX 3aX0JlaX B 3aJIEKHOCTI BiJi MEAMYHMUX MOKa3aHb Ta KOHKPETHHUX
ymoB HC. BoHO MpOBOAUTHCS 3 MEPIIOT0 MOMEHTY HaJaHHS MEPIIoi MeTUIHOL
nonomord Ha Micti (B 30H1) HC 1 B 10 rocmiTanbHOMY HEPIOJL 3a MEXaMU 30HH
TpaBMyBaHHs (ypakeHHs). BOHO POBOIUTHCSA Ha OCHOBI J1arHO3y Ta IPOTHO3Y
CTaHy.

BoHo Moe MopopKyBaTh psij NpodsieM, oAHa 3 SIKUX (€ETUYHOIO IUIaHy) Ta,
II0 BOHO TPOBOJUTHCS HE3AJICKHO BiJ MICIS TIPOBEACHHS, CTBOPIOE
albTEpHATUBY BUOOPY 1 JIIKyBaHHS HA OCHOBI KaTeropu3allii MocTpaxaajInx.

Jly’)xe BKIMKa poJib JIKaps, SIKI MPOBOJSATH COpTyBaHHsS. OCKUIBKH 3aBXKIU
ICHYIOTh HEJIOCTaua JIKIB 1 KOroch JIIKYIOTh y HOJHOMY 00cs31, a 10 KOroch
JIOTIOMOTa TIPAKTUYHO He AoxoauTh. Ille oauH acmekT — Ha JIKyBaHHS OJHOTO
MOCTPAXKIAIOT0, IKOMY Tpeba BPSATYBATH KUTTS 3aTpavdy€eThCsl HabaraTo OuibIie
cuJI 1 3ac001B, HI’)K HA MEHII YIIIKOJPKEHOTO.

Menuune copTyBaHHsS 0a3yeTbcsl Ha €IWHIM KOHIEMINI JIarHOCTUKH 1
JikyBaHHs ypaxkeHHs BiJ ¢akropiB HC, npu Bcix HC 1 kareropiii yiko»KeHb.
Kareropii ymkompkeHHs B pealbHUX YMOBax 3 4acOM MOXYTh YK€ IIBHJIKO
3MIHIOBAaTHCh. B 3a1€XHOCTI B1Jl 3aBAaHHS BUIAUISIOTH 1Ba BUJIM COPTYBAHHS:

1. BHyTpH myHKTY: pPO3MOJAUT MOCTPAKIAIUX 32 MIAPO3a1IaMu JaHOTO
eTany MeJIMYHOi eBaKkyallli (BU3HavyaeTbcs yepra ta 00’ eMn);
2. EBakyaliifHO-TpaHCIIOPTHE:  pPO3MOALT MO  €BaKyauldHOMY

MpU3HAYEeHHI0, 3ac00aM, crioco0aM Ta YeproBOCTI MOAAJIBINOI eBaKyallii (ToOTo
Je, y Ky 4epry U y sikoMy o0csi3i OyJe BHUSBIATACH JOMOMOTa Ha JaHOMY
eTari).

B 3amexnocTti Big HeOE3MEeKW I OTOUYIOUMX, MOTpPeOM Yy CaHITapHIH
00poOI1i, 13071111 MOCTPAKIATNX PO3MNOIISIOTH HA TPU TPYTIH:

- 1[0 MOTPEOYIOTh CIEMIAIBHOI (CaHITapHOi) 00pOOKH;

- [0 MOTPEOYIOTh TUMYACOBO1 130711111
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- 1110 HE TTOTPEOYIOTH CIeliaTbHOI (CaHITapHO1) OOPOOKH.
i po3paxyHKy MOTpeOM B COPTYBAJIBHUX OpHragax MOXKHA BHKOPUCTATH

HACTYIHY GOPMYITY:
Ilc.op. = (K'm)/T, (5.2)

ne Ilc.6p. — moTpeba copTyBagbHUX OpUTA;

K — KiBbKICTh MOCTpaKIANHX, SIKI HAAXOIATH 32 J00Y;

T — Yac, 110 3aTPavyyeThCcsl HA COPTYBaHHS OJHOTO mocTpaxknaanoro (1,5-2
XBUIL);

T — TpuBanicte poboTu coptyBanabHoi Opuraau (840 xBui = 14 rogun).

EBakyariss mocTpakaalix 3 OCEpEenKiB 0COOIMBO  HEOE3MmeUHUX

1H(]EKIIHUX 3aXBOPIOBaHb, K IIPABUJIO, HE IPOBOJIUTHCS a00 PI3KO OOMEKeHa.
ko € nmorpeba 1i 3MIMCHUTH TMOBUHHO OyTH 3a0e3leueHe BUKOHAHHS BHUMOT
MIPOTHUETIIIEMIYHOTO PEKUMY 3 METOIO HEAOIMYIICHHS pO3CitOBaHHS 1H(EKIIIi Ha
NUIIXax eBaKyallii:

- BUJUICHHS CIICIiaJbHUX IUISIX1B €BaKyallii;

- HEBNUHHUU pyX yepe3 HACEJICHHI MyHKTH, 10 BYJIMIISIX MICT;

- CYIpOBIJ TPAHCHIOPTY MEANEPCOHATIOM;

- Opraizalisi CaHITapHO-KOHTPOJIbHUX IyHKTIB npu Bui3al 3 30Hu HC Ta

1H.

TakuM 4YWHOM, YHOPABTIHHSI TMPOIECOM IMOAOJAHHS MEIUKO-CaHITApHUX
Hacniakie HC — e, Hacammepen, 3a0e3MeUeHHsT aJIeKBaTHOTO Ta €()eKTUBHOTO
yhOpaBimiHHA —mpouecoM HaaanHsd EMJl (BKIIOYHO aJeKkBaTHE MEIUYHE
COPTYBaHHS Ha JIIKyBaJbHO-€BaKyallliiHl 3aX0[u) MOCTPaXKIAIUM BHACIIIOK
HC.

5.2 llcuxogoriyni acnekTu Ta nepmo4eprosi aii npu HC

PoGoTa psATIBHUKIB Ta TICHXOJIOTIB JOCTaTHHO CKJIaJIHA 1 BHUMAarae
CIIEIlaJIbHOI MiJITOTOBKH, 3HaHb, BMIiHb Ta HABUYOK.

B mporecci HamgaHHS JOMOMOTH CIIBPOOITHUKKA HEPIAKO CTUKAIOTHCS 3
MacoCOl0 TaHIKOI0, HEOUIKYBaHOIO peakuiero soae Ha mnepexury HC,
HEOOXITHICTIO TEPMIHOBOI JIONOMOTH, B1JIKa3 MOCTPaXXAAJIOTO Bl CHIIKYBaHHA 1
T.1H.

Sk cBimUUTH MOCBIf, OiybINa yacTHHA MocTpaxkaanux — 50-75% onuHseThCS
B CTaHI «IaHIYHOI peaKIlii» 30BHINIHBO 3aTHUIIAIYHCH CTIOKIHHUM. Y 12,5-25 %
NOCTPAXKIAINCH CIIOCTEPIraloThesl icTepuyHi peakuii. Lle mnposiBiserses y
30y/>KeHH1, a00 3arajJbMOBAaHOCTI , MPUTHIYEHH], TIMOOKINA MPOCTpaIllii, MOBHIMi
OamyXocTi /0 YyChOTO, IO poOuThcs HaBkono. | mume y 12,5-25 %
MOCTPAXKIAIHNX 30€pIracThCsl 37aTHICTH BOJIOITH COOOIO.

Opniero 3 GpopM eMOIIiifHOT peakIlii Ha aBTOHOMHE ICHYBaHHS B MPUPOTHUX
YMOBAX € CTpax — MOYYTTS SIK€ BUKJIUKAHE €10 a00 HEOE3MEKOI0, SIKa BAAETHCS
OYIKyBaHHSM 3aruoeri, cTpaxaHb. BiH CKOBye TiJ10, BUCTYIIA€ XOJIOJAHUMN TIT Ta
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o4l MYTHIIOTb. BuHuUKae nmaHika.

Crpax 1 maHika BIAHOCHUTBCS JO «IEPEXOJHOTO 3aXBOPIOBAHHSY, IO
OXOILTIOIOTh OJIHOT, JIBOX, JCKIJIBKOX, a 1HOJI 1 BCIX mocTpaxkaanux. Haibinpm
PIIKO BOHU MPOSBISIIOTHCS M1 BINIMBOM HECHPHUATIUBUX (DAKTOPIB (XOJIO/,
BITEp, TYMaH, TeMpsBa, HecTaya KUCHIO, HasiBHICTh C/IOP, He3HaHHs cuTyaiiii).
[Tpu 11bOMYy TOPYLIYETHCS MITKICH MHUCICHHS, BTPAYAETHCSI CAMOKPUTHUYHICTD 1
1HTYillig, 3araJibMOBYIOTh MPOLIECH MHCICHHS, MOPYIIYEThCA KOOPAMHALIIS
PYXiB.

[ToTpanmuBm B yMOBU MPUPOIHOI aBTOHOMIi, HEOOXIHO MaMm’STaTH , IO
KpIM 3HaHb, HEOXITHUX JJIS BYDKMBAHHS 1 MPAKTUYHUX HABUYOK TIEPII 3a BCE
HEOOX1HO TMpPaBWIBHO BIJHOCHUTHUCH JO CHUTYyalii, MaTh OaKaHHA BWXHTH.
JlocBijioM BXK€ BIANpalbOBaHI PEKOMEHJAIll 3 BIWKUBAHHS, IMOYMHAIOYMA 3
BUKOHAHHS CaMUX MMPOCTUX OTEPalliif.

[uBimizaris 3pobuia Jirojel 3HEKEHHUMH, TOMY OLIBIIICTh 3 HUX 3aXHUILEHI
B1JI arpecii CUJI MPUPOAM 1 JOBKULIL. bisblia X 4acTHHA MPAIIOIOTh B TEIUIHX
odicax, e 0 iX MOCIYr BUCOKOKBaIi(iKOBaHA CUCTEMA OXOPOHU 370POB'S 1
rapaHToBaHe 3a0e3leueHHs MpOoJyKTaMu XapuyBaHHsA 1 Bojow. Y HC | sk
paBUJIO YChOTO IILOTO HEMae, MpuHaiWMiI croyaTky. BTpara xomdopry — 1e
yaap Mo CaMOBOJIOIHHIO.

J{nst 60pOoTHOM MOXKIIHMBI JIBA IIIJISIXU:

1. YiTke yCBIZOMIIEHHS TOTO, IO LIIHHOCTI CyYacHOI LMBLII3aLii 4acTO HE

CTaHyTh y Harofi JAJig BUPIIIEHHS TPOOJIEM BUKUBAHHS;
2. BimuyTTs auckoM@OpTy MEHII BaXXJIHMBE Y MOPIBHSAHHI 3 IpoOieMaMH,
K1 MAIOTh MICIIE TiJ] 4ac MCUXOJOTTYHOTO Cafdy.

TakuM YMHOM € aKTyaJlbHOIO MPOOJIEMOI0 BUXOBAHHS OCOOOBUX SIKOCTEM,

K1 CJI1J1 BUXOBYBATH y c001 miist mogoianus HC:

- 3/IaTHICTh KOHIICHTPYBATU PO3YyM;

- 3/IaTHICTh IMIIPOBI3yBaTH;

- 3JaTHICTH KHTH OJTHOMY;

- 3JaTHICTh QIaNTyBaTUCh JI0 OYIb-SIKOi CHUTYaIlii;

- 3JaTHICTH 30epiraTu CIOKIH;

- 3JaTHICTh 3aJIMIIATACH ONTHUMICTOM 1 BTOM € 4Yac TOTYBaTHCh 0

TIpILIOro;

- 3JIaTHICTh PO3YMITH CBOi CTpaxu, MOKOPSTHU Ta J0JIATH iX.

[lcuxosnoriuni po3naau npu ctuxiiHux auxax ta HC 3aiiMaroTs ocobnrBe
MICLIE Y 3B’A3KY 13 THUM, 10 MOXXYTh BUHUKHYTH y OUIBIIOCTI MOCTPAXKAAIUX,
BHOCSIYM JI€30pTraHi3allili0 Y 3arajibHUX XiJ PATYBAIBHUX Ta BIJIHOBJIFOBAJIbHUX
pOOIT.

OCHOBHI TICUXOJIOTIYHI TpaBMU Jy>K€ aKTHBHO BHUBYAIOTHCS BUYCHHMH.
ChopmynboBaHa KOHIEMIlS CTPEeCYy BHJIATHUM KaHAJICHKUM BUeHMM [
Cenbcom. B pi3ni gacu miero npobnemoro 3aiimanuch: ['punkens 1 [1. [lnurens
(2 ceitoBa BiitHa); B.I'. BonoBuu (MaHapyBaHHS B YMOBax CaMOTHOCTI B:
MyCTeli, OKeaHi, ropax, Jjicax, 3a mojsipHuMm kpyrom); JI.O. KaraeB-Cmuxk i
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Jle6eneB, HomukoB (aBiamiifHi Ta KocmiuHi katactpodu). B pesynbrari
MIPOBEJICHUX JOCIIKeHb OYJIM BUJIICHI TaKl TUITH PEaKITii:

1. Hematosoriuna peakuisi — 3HayHe TICUX14HE Ta (DI3UYHE HAMPYKEHHS.

Cumnmomamuxka — TPEMOp, MITIUBICTb, HY/I0TA, YaCT€ CEYOBUITYCKAHHS,
Taxikapais mpu 30epiranHi 34aTHOCTI 0 KPUTHYHOI OLIIHKYA CUTYaIIil 1 3/[aTHOCTI
JT0 DOLIIJIBHUX JTIH.

2. HeBpornuHni peakuii, 10 CYNpPOBOIXYIOTbCS ACTEHIEIO, IEMPECI€I0,
ICTEpUYHUMH 1 MTAHIYHUMHU PEaKIIIMU, 3HIDKEHHAM KPUTHYHOCTI Ta 3/1aTHOCTI
JI0 KPUTHYHO1 OIIIHKY CUTYaIlil 1 JOIIJTEHUAM JisIM.

3. IcuxonmaTnyHi peakuii rinepakTMBHOCTI a00 T1MOAKTUBHOCTI (OJIIOBaHHS,
napanid, BTpaTa KpUTUYHOCTI 1 MOXJIMBOCTI /IO IUIECTIPSIMOBAHUX JIii).

4. T'ocTpi 200 XpoHiYHiI peakTUBHI NMCHUX03H, €¢(HhEKTUBHO-IITOKOB1 CTaHH, 1110
CYNPOBOIKYIOTBCSI PO3JIaJlaMU CBIJIOMOCTI, BHACIIJOK YOTO 3aBJAIOTh 3arpo3y
J1s1 ce0e 1 OTOUYIOUHX.

5. Bigcrpoueni (moct TpaBMATH4Hi) po3JiaaM, 10 CYIPOBOIKYIOTHCS
3HIDKCHHSIM ~ 3arajbHOi aKTUBHOCTI aJalTHUBHUX MOJKJIMBOCTEH YOJIOBIKA,
HaB’S3JIMBUMU CTaHAMU.

Takoro poaa ICHXOJOTIYHA JOTIOMOTa HamaeTbes 3 1996 p. 31 CTBOpEHHSAM
MHC. TonoBHMI CEHC ICHUXOJIOTIYHOI JIOMOMOTHM TOJsTae B 3a0e3NedyeHH1
E€MOIIMHOI Ta €K3ICTEeHIIaIbHOT MIATPUMKH JIOJUHU ab0 CyCHIIbCTBa, TOOTO
IPUIHATTS Ha ceOe MpoOJIeM JIFOIMHU JIOKA BOHA 3MOXKE BIIHOBUTHU CBIM CTaH U
CaMOCTIMHO MpUKMAaTH paliOHaNbHI PIIIEHHA 1 MIATH. BaXHUM acnekTtoMm ii
HaJaHHS € JI0JepKaHHs MIpH, HOPM Npo(eciiiHOI €TUKH, MEePII 3a BCE MmoBara J0
0COOMCTOCTI, ii MpaBa BUOMPATH NPUUHSTHI 17151 HET (POPMH TOTIOMOTH.

Ilpuxnao pospaxynxy

3asoannsa. BuU3HAUUTH 1HIEKC TSKKOCTI 3 YypaxXyBaHHSIM YHCEIHHOCTI
MOCTPAKIATHX:
- 3aru0JI1 Ta TOMEepJIl M MPUOYTTS 10 JIIKYBaIbHOTO 3aKiany — 1256;
- KUTBKICTh MOCTPAXKIATINX, 10 MOTPEOYIOTh HEBIAKIIAIHOI JOIIOMOTH B YMOBaX
crarionapy — 456;
- KUTBKICTh TIOCTPaXXAATUX, 10 TOTPEOYIOTH JTIKYBaHHS B cTalioHapi — 423;
- KUTBKICTh MOCTPaXAATUX, M0 TOTPEOYIOTH pa3oBoi gomomoru — 377,

1. [HAeKC TSHKKOCTI CUTYaIlil Bijl KaTEeropii MOIIKO/KEHb PO3PaXOBY€EThCS
K CEpPE/THE 3BAYKEHE:!
S=1256 x2+456 x 1,5+423 x1+377%0,5/2512=1,52.

2. MenuuHuii 1HIEKC TSHXKKOCTI mojii / po3paxoByeThea 3a (HOPMYIIOr0
(5.1):
I=(2512x1,52)/20=188,4.

3. KinbkicTh copTyBanbHUX OpUTaa BU3HAYAETHCS SIK:
ITc. Bp. =2512 x 2/ 840 = 5,98 , To6TO 6 OpHTram.

BucrHosok:
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3arajibHa YHCENBHICTh MocTpaxaanux 2512 ocid, 13 sxkux 1256
MOTPeOYIOTh MEIUYHOI AomoMoru. s 11 HajaHHS HEOOX1JHO 3a0e3nmedyuTH 6
COpTYyBaJIbHUX Opuraa. MeauuHuil 1H1eKC TSHKKOCTI Moii ckinamae 188,4.

3aBaaHHA ISl CAMOCTIHOI podoTH
Bu3HaunTH 1HAEKC TSHKKOCTI 3 ypaxXyBaHHSAM YHCEIBHOCTI MOCTPaXAauX,
MOJKJIMBOCTEH COPTYBAJILHUX OpHraj Ta JIKyBaJbHUX 3aKiIaaiB (Tabi. 5.2).

KoHnTponbHi nuTaHHs:

1. SIxi 0coOGIMBOCTI HaJIaHHS €KCTPEHOI MEIMYHOI JoromMoru B ymoBax HC?

2. l1lo BpaxoBye olliHKa cuTyalii BiJ TsokkocTi HC?

3. Yum 0GyMOBIIeHA MPOMYCKHA CIIPOMOXKHICTh MEIUYHUX (POPMYBaHb?

4. Sxa indopmarlis He0OXiIHa PO MEIUYHI 3aKJIaJIi TIPU TUIAaHYyBaHH1
HaJaHHS MEIUYHOI JOTIOMOTH?

5. SIxi ocHoBHi npunnunu Konunemniii opranizaiii Haganus EMJ1?

6. SIKi OCHOBM HaJlJaHHSI MEUYHOI IOIOMOTH 32 PI3HUX YPaXKyruH (aKkTopiB?

7. o nependayae qoyikapcbka aomnomora?

8. Illo nmepenbavae nepiia Jikapcbka gornoMora?

9. Illo nependauae kBanihikoBaHa MEAUYHA JOTIOMOra?

10. 1o nepenbavae creniaiizoBaHa MEAMYHA JOIOMOTa?

11. SIxum yrHOM Bi1IOYBA€ETHCA MEAUYHE COPTYBaHHs noctpaxaaimux HC?
12. SIxi mcUXO0J0T14HI aCEKTH Ta nepuovyeprosi aii npu HC?

PexomenmoBana niteparypa:

1. MoOinbH1 (popMyBaHHS JEp>KaBHOI CIYy>KOM MEIUIIMHU KaTacTpod sK
MEXaHI3M VYOPABIIHHS MPOIECOM TMOAOJAHHS MEANKO-CaHITapHHUX
HachmiakiB Ham3BuuaiiHux curyami / Ilig. pen. I'yp'eBa C.O. — K.:
[HCTHTYT AepskaBHOrO ympaBiiHHS y cdepi muBuUibHOTO 3axucty MHC
Ykpainn, 2009. — 384 c.
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Taomuig 5.2 — Buxiaai gani

Ne KinbkicTb KinbkicTb KinbkicTb KinbkicTb KinbkicTb IIponyckna
Bapi- | MOCTpPaXaajaux, 3arm0JuX Ta | HOCTPAXKIAINX, IO NMOCTPAXKIAINX, 0 | MOCTPAKIAINX, IO CIPOMOKHICTH
aHTy | YOJIL MOMepJuX, | MOTPeOYHTh NnoTpedyrTh noTpedyr0Th pa3oBoi MeIUYHUX
40.J1. HEeBiIKJIATHOI JIKYBAHHS B JAOMOMOTH, Y0J1. ¢popmyBaHb, 401.
J0TIOMOTHM B YMOBaXx cTanioHapi, 4oJ1.
cTaunioHapy, 40J1.
12 1 2 2 8 20
512 20 15 40 437 25
1234 245 400 256 144 30
45 5 10 15 15 45
68 20 18 20 10 60
921 123 365 133 300 30
123 24 47 40 60 21
52 14 20 10 8 20
68 23 20 5 20 50
87 7 35 25 20 10
0
120 25 15 20 60 30
1
450 59 191 50 150 20
2
256 43 204 300 100 20
3
321 35 186 20 80 40
4
12 2 4 - 6 10
5
42 21 6 10 5 20
6
58 36 20 1 1 10




56 45 5 3 3 30
456 21 135 200 100 100
820 20 100 200 500 200
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6 BABHAYEHHS TEPMIHIB INIAHOBUX OBCTE’KEHD 1
IMACHOPTH3AII TEXHIMHOI'O CTAHY MEPEXK I CIIOPY ]|
BOJOIIOCTAYAHHA I KAHAJII3AILII

6.1 3arajnHi MoJI0KEeHHHA

OOcTexeHHsT Ta TMAaCMOpPTU3allisl MEPEX 1 CHOpYyH BOJIOMOCTA4aHHA 1
karamizanii (BK) moBuHHI BUKOHYBaTUCH PETYJISPHO.

Tepmin mepmoro (miciass BBEACHHS B EKCIUIyaTallil0) IUIAHOBOTO
0OCTEeXXEHHs Ta macnopTu3aiii Mepex i cnopya BK nmpusHauaeTscsi mpoekTHOIO
Oprasizaii€ero (aBTOPOM MPOEKTY).

TepmiH  HacTymHUX  IUIQaHOBMX  OOCTEXEHb Ta  MacHOpTU3allii
MPU3HAYAETHCS CHEIlaIbHUMU OpraHi3allisiMu.

[Ipu BiACYTHOCTI B MPOEKTI TEPMIHY MEPIIOTO OOCTEKEHHS JO3BOJISIETHCS
BU3HAYHUTH MOTO 3 YpaxyBaHHSIM:

- 0COOMMBOCTEM KOHCTPYKTHUBHUX pIllleHb Ta JOCBIAY eKCIuTyaTalli
aHAJIOTTYHMX MEPEX 1 CIIOPY/I;

- CTYIIEHsI arpeCUBHOCTI CTOCOBHO CEpEIOBHINA EKCIUTyaTallii Mepexi abo
criopyx BK;

- TOTEHIIIHOI €KOJIOT1YHOiI Oe3MeKu, sika MOXKE BUHUKHYTH BHACIHIIOK
MOPYLIEHHS! BUPOOHUYOT0 MPOLECY MPU aBAPIMHUX CUTYAIlIsIX;

- KJIacy KamiTaJIbHOCTI a00 PiBHS BIIMIOBIIAIILHOCTI.

Jlns koxkHO1 Mepexi abo cropyau BK pexoMeHayeTbes oOCTexxyBaTu i
OLIIHIOBATH:

- TEXHOTEHH1 3MiHM HaBKOJUIIHHOTO CEPEIOBUIIIA;

- IHKEHEPHO-TEOJIOTIYHI YMOBHU MalJaHUYMKa;

- XIMIYHHMH CKJIaJ TPYHTOBUX BOJI;

- OCHOBHW Ta (DyHJIaMEHTH;

- BBOJAM Ta BUIYCKH IHXKEHEPHUX CHOPYyJ (TeMIepaTypa, BOJIOTICTb,
XIMIYHUH CKJIaJ] TOBITPSA);

- aHTHKOPO3IMHMM 3aXUCT CIIOPY/I;

- 30BHIIHE Ta BHYTPILIHE 130/S1HHE TOKPUTTS;

- XIMIYHMH CKJIaJ CTIYHMX BOJ, II0 TPAHCHOPTYIOTHCS, MOrO MOTEHUINHY
3MaTHICTb JO MIKPOOIOJIOTIYHUX TpaHchopmalii 3 YTBOPEHHSIM
KOPO31HO-arpeCUBHUX MPOIYKTIB.

VY pe3ynbTari MepeBipHUX PO3PAXYHKIB BU3HAYAETHCS TEXHIUHMM CTaH
OKpEeMHX KOHCTPYKTHBHUX eJeMeHTIB Mmepex 1 crnopya BK (y Burisal ta6m.
8.1). BuminsroTs:

I — HopmanbHMil (MarOTh Miclle JeheKTH W TOIIKOKECHHS, SIKI MOXYTh
3HM3UTHU JOBTOBIUHICTh M HaAIMHICTE Mepex 1 ciopya BK, motpi6Hi 3axoau as
I1IBUIIICHHS iXHBOI JOBrOBIYHOCTI M HAIIMHOCTI);

I — 3amoBunbHMIA (MarOTh Miclle A€PEKTH ¥ TOIIKOKEHHS, SKI MOXKYTb
3HM3UTH JOBTOBIUHICTh ¥ HaAIMHICTE Mepex 1 ciopya BK, motpi6Hi 3axoau as
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M1JBUIICHHS iIXHbOI JOBMOBIYHOCTI M HAIMHOCTI);
III — menpuaaTHU 10 ekcrutyaTalii (MarTh Miclie Ae(eKTH W MOIIKOKCHHS,
K1 3HUKYIOTh HECYUy 3/IaTHICTh);
IV — aBapiitauii, HeNIpyUAATHUM 10 ekcruryararii. Ciiji BUBECTH JIFOAEH 13 30HU
MOJKJIMBOTO OOBAJICHHS, HETallHO NPUIIMHUTH CKCIUTyaTallito, BXKUTH I1HIIUX
3aX0/iB OC3IEKH.

PiBenpb Oe3nexu mepex 1 ciopya BK omiHioeTbes koedilieHToM Oe3nexu
K, sixuii po3paxoByeTbes 3a GOPMYIIOH0:

Kﬁz qh X Ke}( X Kar. (61)

ne qh — koedilieHT HaJIHHOCTI;

K.« — xoedimieHT, 1m0 XapakKTepU3ye EKOJIOTIYHYy HeOe3leKy
BUPOOHMIITBA,  sIKa MO K€ BUHHUKHYTH 4epe3 BiAMOBY Mepex ado criopyn BK;
Kar — xoedilieHT BILUTUBY arpeCUBHOCTI BUPOOHUYOTO CEPeIOBHUIIIA.

Koedimient gh 3mintoeTsest Big 1,25 (HalOLIbII KamiTaabHI Mepexi i
ciopyau BK) 10 0,89 (HafimMeHI KamiTaabHi CIIOPY/IH);

K. — Big 0,8 (myxe HeOe3neyHe BupoOHUITBO) 10 1,0 (OGe3meune
BUPOOHHMIITBO);

K, — Bin 0,7 (ans cuiapHOTO arpecuBHOro cepenoBuima) g0 1,0 (mas
HEarpecUBHOTO CEPEIOBUIIA).

3rifHo 13 KoediuieHTOM Oe3neku yci Mepexi #  cnopyan BK
pPO3NOAUTAIOTECS Ha 8 TPy 3a BIANOBIIAIBHICTIO.

3aJIe’)KHO Bl €KOJIOT1YHOI O€3MeKH, SKa MOXE BUHUKHYTHM BHACIIZIOK
MOPYIICHHS BUPOOHUYOTO TIPOIECYy MpHU aBapiiHUX CHUTyaIlisiX, MEpPexl W
cnopyan BK mopinsroTecs Ha ABI TPynu BIANOBIAAIBHOCTI 3a CTyNEHEM
HeOe3MeKu BUPOOHUYHUX MPOIIECIB:

1) kaHami3amiiHi MEpEeKi Ta OYUCHI CIIOPYAH (Iy’Ke HeOe3neuHi BUPOOHHIITBA),
Kec=0,8;

2) BOm03a00OpH IOBEPXHEBHUX Ta MIiA3EMHHX BOJ, BOJONPOBIIHI MEpexi Ta
BOJIOOUYHCHI criopyau (HeOe3neuni BupoOuuiTsa), K, = 0,9.

VY 3ajeXHOCTI BIJ arpeCUBHOCTI BHPOOHHMYOTO CEpEIOBUIA, B SIKOMY
eKCILTYyaTyIThCs Mepeki 1 ciopyau BK, BoHM MOAUISIOTECS HA YOTHPHU TPYIH 32
arpeCcHUBHICTIO BUPOOHUYOTO CEPeIOBHUIIIA:

I — cepenoBume cunpHOarpecusue, K, = 0,7;

IT — cepenoBute cepenupoarpecusne, K, = 0,8;
IIT — cepenoBumie caboarpecusue, K, = 0,9;

IV — cepenoBumie HearpecusHe, K, = 1,0.

Tepminu mepioro miaHoBOro oOcTexxkeHHs Mepex 1 crmopyn BK T
(KLTBKICTh POKIB) MPU3HAYAETHCS 3aJISKHO Bi KoediieHnTta 6e3neku (Ko):

T=T6 x Ko, (6.2)

63



ne 76 — TepMiH TEpIIOro IUIAHOBOTO OOCTEXEHHs Mepexi abo

ciopyaun BK

(KUIBKICTh POKIB), SIKl IEPeOyBalOTh Y CEpeIHIX YMOBaAX €KCIUTyaTallii.
TepMiH mepumIoro IJIaHOBOTO OOCTEXKEHHS M TaCMOpTH3aIlii Mepex 1
cnopyn BK 76 3 ypaxyBaHHAM BUPOOHHUYOTO JOCBITYy CKIIAIAE:
- g Mepex 1 ciopyn BK — uepes 5 pokis;
- s rigporexHiunux crnopya BK I ta Il knaciB kamitagpHOCTI — yepes 3

POKH.
Tabmuis 6.1 — 'pyniu mepex 1 cnopya BK 3a BinnoBigaibHicTIO
I'pyna mepex Kuac BignoBiganbHOCTI (KanmiTagabHOCTI) Koediuient
a0o cnopya BK | mepex i cnopya BK, B Tomy 4ncJIi KOJIEeKTOpPiB | HaaliiHOCTI
3a BiANMOBiIAJIbL- riamookoro 3akiaagxanusa 3a CHIII gh
HICTIO
1 ['inporexniuni Mepexi 1 cnopynu BK I knacy 1,25
2 I'inpoTtexHiuni Mepexi 1 cnopyau BK II knacy 120
3 ['inporexHiuni Mepexi 1 cnopynu BK 111 kiacy 1,15
4 I'inpoTtexHiuni Mepexi 1 cnopyau BK IV knacy 1,10
5 Mepexi 1 cnopynu BK migBuieHoro piBHA 1,0
BIJIIIOBIJAJILHOCTI
6 Mepexi 1 cnopynu BK HopmanbHOrO piBHA 0,95
BIJIIIOBIJAJILHOCTI
7 Mepexi 1 cnopyau BK 3HmxkeHoro piBHA 0,90
BIJIIIOB1JAJIBHOCTI
8 Mepexi i copyan BK 3 Tepminom cimyx6u 110 5 0,8
POKIB

Tabmuns 6.2 — [TacmopT TEXHIYHOTO CTaHy 30BHIIIHIX MEPEX 1 CIIOPY/T

BOJIOITIOCTAYaHHS ¥ KaHas3aril

0.1 Ha3Ba mignpuemMcTBa, IToBHa
yCTaHOBH, OpraHizanuii KopoTtka

0.2 Ha3Ba 00’exTa

1. Jlani npo miAnpueMCTBO

1.1 Bigomya HaJIe)KHICTD

M ITPUEMCTBA

1.2 IlomrroBa agpeca 1HJEKC

1.3 InenTudikamiiauii Koa

1.4 ®opma BacHOCTI

1.5 TIpizBuie, iM’s1, 1O

0aTHKOBI BIIACHUKA

1.6 Tenedown, daxc
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2. 3araipH1 BIIOMOCTI Ipo Mepexi 1 ciopyan BK

2.1 | Noo6’ekra (1)
2.2 | llpu3HaueHHs
2.3 | Kareropis mepexi abo
criopyau BK 3
BUOYXOMOKEXKHOI Ta
MOKEXHOT HEOE3MEeKU
2.4 | 3a BIAIOBIOAIBHICTIO
2.5 | 3a HeOe3MeKor0
TEXHOJIOTTYHUX
IPOIIECiB
2.6 | 3a arpecuBHICTIO
pob0YOro cepeoBHIla
2.7 | Pix 3a0ynoBu
2.8 | Ilnoma 3abymoBu, M2
2.9 | byniBenpHUI 00’ €M
2.10 | IToBepxHs BUPpOOHHUOT
JaCTHHH
2.11 | IloBepxHs
a7MiHICTpAaTHBHO-
1MoOyTOBOI YaCTUHU
2.12 | bamaHcoBa BapTiCTh,
THUC. TPH.
2.13 | CtpaxoBa KoMMaHis Ta
HOMEDP CTPaxXOBOTO
ToJTICy
2.14 | Jlata ckimamaHHs
nacropTa
OpraHizaliisi-reHIpoeKTyBaILHUK Mepexki abo criopyau BK
| 2.15 | Hasea |
Opranizartlisi-reHniIpsHuK, 10 3/1iCHIOBaIa OYIIBHUIITBO Mepeki abo
CIIOpYIH
| 2.16 | Ha3pa | |
CremnianizoBaHa oprasi3aiiis, 1o MpoBesia 00CTEKESHHsI 11l TacopTH3aIlii
2.17 | Ha3Ba
2.18 | InenTudikamiiauii Ko
2.19 | Jlinen3is Ne
(miiicHa 10)
2.20 | IlepiognuHicTh

TJIAHOBHUX O0CTEXKEHB
TEXHIYHOTO CTaHy
Mepexi abo cropyau
BK, pokiB
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OcTaHHE 00CTEIKCHHS IIPOBCACHO

2.21 | O6cTexyBanbHa
oprasizariis

2.22 | InenTudikamiifamii Ko

2.23 | Jliuensis Ne
(mivicHa mo)

2.24 | Jlata oOCTEeKCHHS

3 Texniunwmii ctan Mepexi abo cnopyau BK Tta BUCHOBKHM 1110710 TX MOIaIbIIO1
eKCIuTyaTarii

3.1 | Texuiunwuii cran
Mepexi abo criopyau
BK B miiomy

OniHKa NOTEHUIMHUX HACHIIKIB MOXIIMBOI aBapii

3.2 | 3arposa )KHTTIO Ta Yom.
3I0pOB’10 POOITHHKIB,
110 TIPAIIOIOTh Ha
Mepexi abo criopyi
BK

3.3 | 3arposa HaceJeHHIo, Yoo.
110 MEUIKa€e No0In3y
Mepexi abo criopyau
BK

3.4 | 3arpo3a oOBaJICHHS Yom.
OCHOBHHX
KOHCTPYKTHBHHX
€JIEMEHTIB 200
cnopyzu BK

3.5 | 3arposa 3a0pyaHeHHs Km?
JIOBKLJUISL HABKOJIO
Mepexi abo cropyau
BK

[Tpomno3uiii m0/10 MoAaIbIIoi eKCIuTyaTarii Mepexi ado copyau BK

4 Taun BimoMOCTI (HAaBOASTHCS Y pasi moTpedu)

Ipumimxa: (1) — BU3HAYAETHCS BITACHUKOM.

IIpuknao pos3paxyuky
3aeoanna: Po3paxyBaTu TepMiH OOCTEKEHHS MEPEX BOJIOMOCTAYaHHS,
SIKIIIO B1IOMO, II[O:
- koedimienT HagiHOCTI — 1,0;
- KOe(IITIEHT, 110 XapaKTepu3ye eKOJIoTiuHy HeOe3neky Bupoonunraa — 0,8;
- KOe(iII€HT BIUIUBY arpeCUBHOCTI BUPOOHUYOTO cepenoBuia- 0,8;
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1. PiBenr Oesmeku Mmepex 1 cropyn BK ormiHioeTbest koedilieHTOM
oe3neku Ko:
K6=1,0x0,8x08=0,64

2. Tepmin mmaHoBoro oOctexxeHHs Mepex 1 cnopya BK T (KiibkicTb
POKIB) MPU3HAYAETHCS 3aJI€KHO Bij KoedimienTa 0e3mnexu (Ko):
T=5x0,64=3,2.

Bucnosok: TepMiH OOCTEXEHHS BOJOMPOBITHOI CHUCTEMH CTAHOBHUTH
3,2 poku.
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3aBaaHHA 1151 CAMOCTIHOI podoTH

Po3paxyBatu TepMmiH MIaHOBOTO oOcTexkeHHs Mepexi BK 3a manumwu

Tabm1. 6.3.
Tabnuus 6.3 — BuxigHi gaxi
Bapi- I'pyna mepexi 3a I'pyna 3a I'pyna 3a Tepmin
aHT BilNOBiaJBHIiCTIO CTyIeHeM arpecHMBHICTIO nepiioro
HeOe3-meKu o0cTexe-
HHS,
POKH
1 [apotexuiuni mepexi BK 1 1 CepeIOBUILE 1
KJ1acy CHJIbHOArPECUBHE
2 [apotexuiuni mepexxi BK 11 2 CepeIOBUILE 2
KJ1acy CepeIHbOArpecUBHE
3 INaporexniuni mepexi BK 111 1 CEPEIOBHILIC 3
KJIacy cnaboarpecuBHe
4 Iaporexuiuni mepexi BK IV 2 CEepeIOBUILE 4
KJ1acy HearpecUBHE
5 Mepexi BK minBumienoro 1 CEepeIOBUILE )
piBHS BiANIOBIAAIBHOCTI CUJIbHOArpECUBHE
6 Mepexi BK HopmansHOTO 2 CEPEIOBHIIIC 1
PIBHS BiJIITOBIJAJIEHOCTI CepeIHbOArPECUBHE
7 Mepexi BK 3HmK€HOTO piBHA 1 CEepeIOBUILE 2
BIJIIIOBIAAJIBHOCTI cnaboarpecuBHe
8 Mepexi BK 3 Tepminom 2 CEPEIOBHIIIC 3
CITy)0u 710 5 poKiB HearpecuBHE
9 Cnopynu BK I knacy 1 CEPEIOBHILIC 4
CHJIbHOArPECUBHE
10 | Coopymu BK II ximacy 2 CepeIOBHIIE 5
CepeIHbOArpecUBHE
11 | Cnopynu BK III kiacy 1 CepeIOBUIIE 1
cnaboarpecuBHe
12 | Cnopynu BK IV knacy 2 CepeIOBUIIE 2
HearpecuBHe
13 | Coopymu BK migBumienoro 1 CepeIOBHIIE 3
piBHS BiJINOBIAABHOCTI CUJIbHOArpECUBHE
14 | Cnopyau BK HopmansHOTO 2 CepeIOBHUIIE 4
PIBHS BIJMOBIATBHOCTI CepEeIHbOArpeCUBHE
15 | Cnopynu BK 3HM*XEHOTO piBHS 1 cepeioBUILe 5
B1JINOB1TAJTBHOCTI cinaboarpecuBHe
16 | Conopyau BK 3 Tepminom 2 CepeIoBUILE 1
ciyx0u 710 5 pokiB HearpecuBHE
17 | I'igporexHiuHi Mepexi i 2 cepeIoBHIIe 2
cnopyau BK I knacy CHJIbHOArPECUBHE
18 | I'imporexHiuHi Mepexi i 1 CEpeOBUILE 3
cnopyau BK I knacy CEepEeIHhOArPECUBHE
19 | I'igporexHiuHi Mepexi 1 2 CepeIoBHILE 4
cnopyau BK III knacy cnaboarpecuBHe
20 | I'iaporexHiuHi Mepexi 1 1 CepeIoBHILE 5
cnopyau BK IV knacy HEArpeCUBHE
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KoHTponbHI MuTaHHS:
1. [ITo HeoOXiaHO BpaXOBYBAaTH P BU3HAYCHHI MIEPIIIOTO TEPMIHY 0OCTEKEHHS
Ta TMACcTOPTH3AIIiT Mepex?
2. lllo HeoOximHO 0OCTEXKYBAaTH O€3MOCEPEAHBO JIJIsT KOHKPETHOT MEpEki?
3. SIki KaTeropii TEXHIYHOTO CTaHy MEPEXK?
4. SIx po3paxoByeTbCs PiBEHBb OE3MEKU MEPEXK 1 CIOPYA?
5. UnM BU3HAYAETHCS CTYIMHB HAAIMHOCTI MEPEX Ta Ciopy?
6. lllo Bu3HA"a€ CTyMiHb arpeCUBHOCTI BUPOOHUYOTO CepenoBHIIA?
7. SIk po3paxoBy€ThHCS TEPMiH OOCTEKEHHS MEPEX Ta criopy?
8. 3 KO0 METOO TIPOBOIUTHCS OOCTEKEHHS MEPEXK Ta CIIOPY?

KonTposabHa podoTa /51 CTYAEHTIB 32049HOI (hpopMH

INPOI'HO3YBAHHA HACJIIAKIB BUJINBY (BUKUY)
HEBE3IIEYHUX XIMIYHUX PEHOBHUH I1PU ABAPISAX HA
IMPOMUCJIOBUX OB’EKTAX I TPAHCITIOPTI

1 3arajbHi MoJI0KEeHHSA

MeTtonuka MPOTHO3YBAaHHS HACTIJKIB BHIMBY (BUKHUIY) HEOE3NMEUHUX
xiMiyHuX peuoBuH (HXP) mpu aBapisix Ha NPOMHUCIOBUX 00’ €KTaX 1 TPAHCIOPTI
IpU3HayYeHa JUid NPOrHO3YBaHHS MaclTaOiB 3a0pyaHeHHs npu aBapisx 3 HXP
Ha TPOMHUCIOBUX 00’€KTaX, aBTOMOOLIBHOMY, PIYKOBOMY, 3aJlI3HUYHOMY 1
TpyOONPOBIIHOMY TPAHCHOPTI 1 MOXKE€ OyTH BUKOPUCTaHA ISl PO3PaxyHKIB Ha
MOpPCHKOMY TPAHCHOPTI, SKIIO XMapa HpH aBapli HAa HbOMY MOXKE ICTATH
pUOEpPExKHOT 30HU, JIe MEUIKAE HACEICHHS.

3acrocoByeTbes TubkH 17151 HXP, siki 30epiraiotbest y razonoaionomy ado
pIAKOMY CTaHI TiJ THCKOM, 1 SIKI B MOMEHT BHIKWIYy, BUJIMBY TMEPEXONSTh B
ra30mno/1i0HUI CTaH 1 CTBOPIOIOTH MEPBUHHY a00 BTopuHHY XxMapy HXP.

Metonuka mnependavae TPOBEACHHS pO3PAXYHKIB JJi IUIaHyBaHHS
3ax0/l1B IIOJI0 3aXUCTY HACeJeHHS TUIbKU Ha BUcoTax 10 10 M HaJa moBepxHErO
3eMJIi, JIO3BOJIIE OMNEPATUBHO 3MIMCHIOBAaTH MPOrHO3YBaHHS MacIlITaOiB
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3a0py/IHEHHS TOMY, IO MOJAETHCS Yy BUTJISAAlI TaOMUIb, 10 BUKIKOYAE JOBTI
PO3paxyHKH.

Asapis 3 HXP — 1e mojis TEXHOTEHHOIO XapakTepy, IO cTajacs Ha
XIMIYHO HeOe3neyHOMYy O00’€KT1 BHACHIJIOK BUPOOHUYUX, KOHCTPYKTHUBHUX,
TEXHOJIOTIYHUX YM EKCIUTyaTallliHUX MPUYHUH a00 BiJ] BUITAJIKOBHUX 30BHIIIHIX
BIUIMBIB, IO MPHU3BENa JI0 MOUIKOKEHHS TEXHIYHOTO 00JIaHAHHSA, IPUCTPOIB,
CHOpY/, TPAaHCHOPTHUX 3aco0iB 3 BwmBOM (Bukuaom) HXP B atmocdepy i
peasibHO 3arPOXKy€ KUTTIO, 3T0POB IO JTIOACH.

Xmapa HXP — cymim mapiB 1 ApiOHux kpamens HXP 3 moBiTpsim y
oOcarax (KOHIIGHTpAIlifiX), HeOe3meYHnX Ui JOBKULIA  (TMOpakarodmx
KOHIIEHTpaIisfx). Po3pi3HAIOTH MEpBUHHY 1 BTOPUHHY XMapy 3a0pyIHEHHS
MOBITPAL.

Ilepsunna xmapa HXP — 1ie maponofioHa yactuHa HXP, sxa 3HaX01uThCs
B Oyab-sKid €MHOCTI Haj moBepxHew 3pimkeHoi HXP 1 ska BuxoauTh B
aTMocdepy 0e3nocepeIHbO MPU PyHHYBaHHI €MHOCTI 0€3 BUMapy 3 MiACTHIBHOI
MTOBEPXHI.

Bmopunna xmapa HXP — ue xmapa HXP, sixa BUHUKa€e TPOTATOM IIEBHOTO
yacy BHachiok Bumapy HXP 3 miacTuibHOT mOBepxHI (U1l JIETKO JIETIOYUX
PEUYOBHH 4Yac PO3BUTKY BTOPHMHHOI XMapH IMICJA 3aKIHYEHHS [1i MepBUHHOL
XMapH BIJICYTHIH, IS 1HIIMX PEYOBUH BIH 3aJ€KUTh BiJ BiactuBocTeil HXP,
CTaHy 0OBaJIyBaHHS Ta TEMIIEPATypPH MOBITPS).

3ona moswcnueoeo ximiunoz2o 3a6pyonenus (3MX3) — Teputopis, B Mexax
KO M1J] BIULTABOM 3MIHHU HampsiMy BITPY MOK€ BUHUKHYTH NEPEMILICHHS XMapH
HXP 3 HeOe3neuyHumMu AJis JTI0JMHU KOHLEHTPALISIMU.

3ona ximiunoeo 3abpyonenns HXP (3X3) — Tepurtopis, ska BKIIOYAE
OCEpeZIOK XIMIYHOTO 3a0pyaHeHHs, ne ¢dakTuuHo posznura HXP, 1 minsHku
MICIIEBOCTI, HaJ] IKUMH yTBOpriiachk xmapa HXP.

Hebesneuna ximiuna peuosuna — XiMiuHa pEUOBUHA, O€3MOCEpETHS YU
OTOCEPEIKOBAHA [l SKOi MOXKE CHPUYMHUTH 3arulelib, rOCTpe Ydh XPOHIUHE
3aXBOPIOBaHHS a00 OTPYEHHS JIFO/AEH 1 (4M) 3aBJATH KON JOBKIJLIIO.

IIpoenososana 3oma ximiumoco 3abpyouenns (I13X3) — po3paxyHKOBa
30Ha B Mexax 3MX3, nmapameTpu siKko1 TpUOJIM3HO BU3HAYAIOTHCS 32 (POPMYIIOIO
eJnrnca.

Ximiuno Hebesneunuit 06’ckm (XHO) — npoMuCIOBUNA 00 €KT
(mianpueMcTBO) ab0 HWOro CTPYKTYpPHI MIAPO3AUIA, HA SKOMY 3HAXOAMUTHCS B
o0iry (BUPOOJSIOTBCS, NEepepoOIIAIOThCS, MNEPEeBO3ATHCS (MEepecyBatOTHCH ),
3aBaHTAXYIOThCSI a00 PO3BAHTAKYIOTHCS, BUKOPUCTOBYIOTHCS Y BUPOOHUIITBI,
PO3MINITYIOTECSA a00 CKIAMYIOTHhCA TMOCTIHHO ab0 TUMYAacoOBO, 3HHIMYIOTHCS
tomno) oxaHe abo nekiabka HXP (mo XHO He BigHOCATHCS 3ali3HUIII).

Ximiuno  Hebe3neunHa  AOMIHICMPAMUBHO-MEPUMOPIATbHA — OOUHUYSL
(XHATO) — ammiHiCTpaTHBHO-TEPHUTOpiadbHA OAUHMIIS, OO SKOI BITHOCSTHCS
oOnacti, pailoHH, a TaKOX 6ym> SK1 HacelleHI MyHKTH oOjacTel, sKi
MOTPAIISIOTh Y 30HY MOXJIMBOTO XiMigHOTO 3a0pyaHeHHs (3MX3) npu aBapisix
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Ha XIMIYHO HEOE3MeYHUX 00’ €KTaX.

[Is w™meTtoguka Moxke OyTHM BHUKOpUCTaHa Il JOBTOCTPOKOBOIO
(omepaTUBHOrO) 1 aBapiiiHOro mporHo3yBaHHA npu aBapisx Ha XHO 1
TPaHCHOPTI, a TaKOX JIJIs1 BU3HaueHHs cryneHs Hebesneku XHO 1 XHATO.

JIOBrocTpokoBe  MPOTHO3YBaHHS  3IMCHIOETHCS  3a3[ajeriib  JyIs
BU3HAUEHHS MOXJIMBUX MacmTaliB 3a0pyaHeHHs, cuil 1 3acoOiB, sKi
3ay4aTUMYThCS JUUIS JTIKBiJAIli HACIAKIB aBapii, CKJIaJeHHs TUIaHiB poOOTH, Ta
IHIMMX  JTOBTOCTPOKOBUX  (IOBIAKOBHX)  MaTepiaiB. Jlns uporo
BUKOPHUCTOBYIOTHCSI HACTYITHI JaHi:

- 3aranbHa KUbKiCTh HXP ams 00’€kTiB, K1 po3TalioBaHi y HeOe3MeuHUX
palioHax (Ha BOEHHHH 4ac Ta JJIsl CEMCMOHEOE3MeUYHNX PaioHiB TOIIO). Y
IIbOMY BUITQJIKy NpuiiMaeTbes po3nuB HXP «BinbHOY;

- KuipKicTh HXP B OQMHHUYHIN MaKCUMAaIbHIA TEXHOJIOTIYHINA €MHOCTI IS
1HIIMX 00’ €KTIB. Y 1IbMY BUIAJKY NpuiiMaeThes po3nuB HXP «y mijgmon»
a00 «BLILHOY» 3aJIEKHO BiJ yMOB 30epiranus HXP;

- METEOpOJIOTIYHI JlaHi: MIBUIKICTH BITPY Yy Hpu3eMHOMY mmapi — 1 m/c,
temriepatypa noBitpss 20 °C, cTymiHb BEPTHUKAJIBHOI CTIMKOCTI MOBITPS
(CBCII) — iuBepcis, HANPAMOK BITPY HE BPaXOBYETHCS, PO3MOBCIOKEHHS
XMapH 3a0pyAHEHOT0 MOBITPs MPUIIMaEThCA y Kol 360 °;

- CepeHs IMUIBHICTh HACEJICHHS IJIA i€ MiCIIEBOCTI;

- IUIOIa 30HM  MOXJMBOrO  XIMiuHOTO  3abpyanenHs  (3M3X)
Sy = 3,14 I? ;

- IUIOLIA TPOTHO30BAaHOI 30HM XIMIYHOI 30HHM XIMIYHOrO 3a0pyJAHEHHS
(I13X3) Siz3x3= 0,11 I'%;

- CTyMiHb 3aII0BHEHOI €MHOCTI npuiiMaeThbest 70 % Bij macmopTHOro 00’ emMy
MOCYINHH;

- nocynunu 3 HXP npu aBapisix pylHYIOTbCS IOBHICTIO;

- TIpU aBapisgxX Ha MPOIYKTOMPOBOAAX (aMiaKOMpPOBOJAX TOIIO) KUIbKICTh
HXP, mo Moxke OyTH BHUKMHYTa, NPUUMAEThCS 3a 11 KUIBKICTH MIXK
BificikaTensiMu (i1 poaykrorpoBoiiB 00’ em HXP mpuitmaerses 300 —
500 1);

- 3aX0JW MOXKJIMBOTO XIMIYHOTO 3a0pyAHEHHS, 1[0 YTBOPIOETHCS MPOTITOM
nepmux 4 roj. Mmicis MOYaTKy aBapii.

ABapiifHe MPOTHO3YBAaHHS 31MCHIOETHCS 1]l YaC BUHUKHEHHs aBapii 3a
JAHUMU PO3BIIKM JUIsl BU3HAUEHHS! MOXJIMBUX HACHIIKIB aBapii 1 NOPSAAKY J1d B
30H1 MOXJIMBOTO 3a0pyAHEHHS. J{J11 IbOro BUKOPUCTOBYIOTHCS TaKl JIaHI:

- 3aranbpHa KuibkicTh HXP Ha MOMeHT aBapii B eMHOCTI (TpyOOIpoBO/Ii), Ha
K1 BUHHMKIIA aBapis;

- xapaktep po3nuBy HXP mno miactunbHid moBepxHi («BUIbHO» ab0 «y
HiIJIOHY);

- BUCOTa 0OBasTyBaHHS (IIAOHY);

- -peaJibHi METE€OpOJIOTiuHI yMOBH: Temneparypu noBitps (°C), mMBUAKICTH
(M/c) 1 HampsIMOK BITPY y NPU3EMHOMY IMIapi, CTYHiHb BEPTHKAIbHOI
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CTIAKOCT1 TOBITPS;

- cepelHs  IIIIBHICTP  HACEJCHHS JUISI  MICIEBOCTI, HaJ  SIKOKO
pO3MOBCIOIKYEThCA XMapa HXP;

- IUIOIIa 30HM  MOXJIMBOrO  XIMiuHOro  3abpyaneHHs  (3M3X)
Sanx= 3,14 I? ;

- IUIOIIA TPOTHO30BAaHOI 30HM XIMIYHOI 30HU XIMIYHOTO 3a0pyAHEHHS
(I13X3) Smsxz = 0,11 1'%

- TIPOTHO3YBaHHS 3/IHCHIOETHCS HA TEPMiH HE OlfIbIle, HIXK Ha 4 TOJ., MICHsI
4Oro NporHo3 Ma€e OyTH YTOUHEHH.

2 BuzHaueHHs1 napaMeTpiB 30H XiMi4HOr0 3a0py/AHEeHHA

Posmip 3MX3 npuiimMaeTbcst 9K CEKTOp Kpyry, dopma 1 po3mip SKOro
3aJIeKUTh BiJ MIBUIKOCTI Ta HAMpsiMKy BITpY (Tabdn. 1.1) i po3paxoByeTbes 3a
EMITIIPUYHOI0 POPMYIIOIO:

S susx=8,72 x 103 I x ¢, (1)

ne [ — riumouHa 30HH,
@ — KOoe(IileHT, SKUI YMOBHO JTOPIBHIOETHCA KyTOBOMY PO3MIPY 30HHU
(rabm. 1).

[Iporno3zoBaHa 30Ha XIMIYHOTO 3a0pyAHEHHS! BU3HAYAETHCS TAKUM YHHOM:
Smxz=K x I'* x N°?, (2)

ne K — xoedimient (tadi. 5);
N — yac, Ha sikuii po3paxoByeThbes rmuouHa [13X3.
[Mupuna [13X3 BU3HAYAETHCS 32 CIIBBITHOIICHHSIM:
- ipu imBepeii LI = 0,3 700 xm;
- ipu i30otepmii I = 0,3 797 kwm;
- ipu konBekwii I = 0,3 7% km.
Yac miaxony xmapu HXP 1o 3amaHoro 06’ekra 3aieXuTh BijJ MIBUAKOCTI
NEPEHECEHHS! XMapy MOBITPSHUM MTOTOKOM 1 BU3HAYAETHCS 32 POPMYIIOIO:

t=x/v, (3)

Jie X — BIJICTaHb BIJ JpKepelia 3a0pyJHEHHS 10 3a1aHOT0 00’ €KTa, KM;

V — MIBUAKICTH TIEPEHOCY TMepeaHhoro  (GpoHTY  3a0pyaHEHOTO
MOBITPS B 3aJEXKHOCTI B1Jl MIBUAKOCTI BITPY (Tabm1. 3), KM/TO/I.

JIyst mpOTHO3yBaHHS 3a II€I0 METOJUKOIO PO3JIUB «BUIBHOY» MPUIMAETHCS,
sxmo Buwmta HXP po3nuBaeThes Mo miACTUIIBHIN TOBEPXHI MPU BUCOTI IIAPy
(h) we Bume 0,5 m. Po3auB «y migmon» mpuiimMaerscs, skmo Buiaura HXP
PO3JIMBAETHCS IO TIOBEPXHI, KA Mae OOBalyBaHHSA, MPHU I[bOMY BHUCOTA IIaApy
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po3muroi HXP mae 6ytu h = H— 0,2 M, ne H — BucoTa 0OBaTyBaHHSI.

[Ipu aBapii 3 mocynuHaMu, ki MICTATh KUTbKicTh HXP MeHIe Hmkunx
MEX, II0 BKazaHl y Tabn. 7.3, TIUOMHM PO3PAXOBYIOTHCS METOJOM
IHTEPIOTIOBAHHS MK HIDKUMMU 3HAYCHHSIMHU Ta HYJIEM.

VYeci po3paxyHKHM BHKOHYIOTBCS Ha TepMmiH He Ouibiie 4 roxa. Ilicms
OTPUMAaHHS JaHUX 3 YpPaxyBaHHSIM YCIX KOEQIIE€HTIB OTpUMAHE 3HAYCHHS
MOPIBHIOETHCA 3 MaKCUMaJIbHUM 3HAYCHHSM TIEPEHOCY TMOBITPSHUX Mac 3a
4 ron.:

r=4yv, (4)

ne V — MBUAKICTh IEPEHOCY MOBITPAHUX Mac (Tadi. 3).
Jns monmaneinoi poOoTH OepeThbcss HaMEHIE 3 JBOX 3HAYEHB, IO
MOPIBHIOIOTHCS.

Ilpuxnao pospaxynxy

3aeoanns: IlpoBectu NOBrocTpoKOBe (OMEpaTUBHE) MPOTHO3YBAHHS JIJIS
CKJIa/laHHsl IUIaHIB pearyBaHHs 1 3aXHUCTy HACEJNEHHS HEOOXITHO JUIsl HUXKYE
BHU3HAYEHUX YMOB.

Ha ximiuHOMy HeOe3nme4HOMY OO0’€KTI, SIKWA 3HAXOAMTHCS HA BIJICTaHI
9 KM BiJ HaCeJIEHOTO MyHKTY, po3TamoBaHo 2 mocyauau 1o 501 100 T xmopy.

Tabmuua 1 — KoedimieHT ¢, IKuil 3a71€XKUTh Bl CTYIEHS BEPTUKAIbHOI
CTIMKOCTI aTMOC(EPHOTO MOBITPS

v, M/c <1 1 2 >2
0, ° 360 180 90 45

Tabmuns 2 — KoedimieHTr 3MeHIIIEHHS TITMOWHU PO3MOBCIOHKEHHS XMapu
HXP npu BUnmBi «y miJII0OH»

HaiimenyBaHH# Bucora o0BasiyBaHHS, M
HXP 0,05 1 2 3
XJ10p 1 2,1 2,4 2,5
Amiak 1 2 2,25 2,35
CipKOBUI aHTUJIPHUT 1 2,5 3 3,1
CipkoBOJICHb 1 1,6 1 1,0
CousHa KUCIoTa 1 4.6 7,4 10,0
XJTOpHIKpUH 1 5,3 8,8 11,6
dopManberia 1 2,1 2,3 2,5

Tabmuus 3 — [lIBuaKicTh IepeHoCy mepeaHboro GPOHTY XMapH 3a0PyTHEHOTO
MOBITPS 3aJICKHO BiJI MIBUKOCTI BITPY Ta CTYINEHS BEPTUKAIBHOI CTIHKOCTI
atMocdepnoro noitps (CBCII)
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CBCII IHIBuakicTh BiTPY, M/C
1 | 2 | 3 4 | 5 | 10
HIBuAKiCTH MepeHocy nepeaHboro GpoHTy XMapu
3a0pyAHEHOr0 MOBITPSA, KM/TOJ.
[aBepcis 5 10 16 21 21 21
[30Tepmis 6 12 18 24 29 59
Kousexkiis 7 14 21 28 28 28

Tabmus 4 — [TonpaBkoBuUil KOEPIIIEHT 11 YMOB MiCbKoi 3a0y/10BHU, CLIIBCHKOTO
OyniBHHMIITBA 200 JTICIB

CBCII Micbka 3a0ygoBa | Cinbebke OyniBHUITBO | JlicoBi MacuBm
IaBepcis 3,5 3,0 1,8
I30Tepmis 3,0 2,5 1,7
KonBexkiisg 3,0 2,0 15

Tabmuus 5 — KoediuienT (K), sIKuid 3aJI€KUTh BIJT CTYNIEHS BEPTUKAIBHOI
CTIMKOCTI aTMOC(EPHOTO MOBITPS

IuBepcis

I30Tepmist

KonsBekuis

0,081

0,133

0,235

Tabnuus 6 — MOXIJIMBI BUTpATH HACEJIEHHs, POOITHUKIB Ta CIIyKOOBIIIB, SIKi

onuHUIUCh y 3MX3
3al0e3neyeHHICTD Ha Biaxpuriiit MmicueBocri B OyaiBasx a0o B
3aco0amMM 3aXHUCTY NMPOCTIIIMX CXOBHILAX
bes nmpoTtuBorasis 90 100 50
Y nportuBorazax 1 2 0 1
VY npocTimux
3aXMCHUX 3ac00ax 50 30 45
Tabnuns 7 — CTpyKTypa BTpat HacelaeHHs, %
Jlerki mouIkoKEeHHsI 25
CepennHbO1 TSHKKOCTI 40
31 cMepTeNbHUMH HaCIliIKaMU 35
Tabmuus 8 — I'padik opierToBanoi orinku CBCII
HIBuakicTs JeHb HiY
BiTpPY, M/C SICHO HAMIBSICHO | XMAapPHO SICHO HAMIBSICHO | XMAapHO
0,5 KOHBEKIIiSl | KOHBEKIsl | 130TepMis | iHBepcis | iHBepcis | i30TepMis
0,6 —2,0 | KOHBeKIIis | KOHBEKIIsl | 130TepMis | 1HBepcis | 1HBepcid | i30TepMmis
2,1-4,0 | xoHBekuis | i3oTepMmisi | i30TepMis | iHBepcCis | i3oTepmist | i30TepMis
>4,0 130TepMisl | 130TepMmist | 130TepMis | 130TepMist | 130TepMisl | 130TepMis
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HaBkos0 nocyans nodyaoBaHo 00BaxyBaHHS BUCOTOMO 2,3 M.

JlonaTkoBl JaHI: Ha KapTi BHU3HAYAEMO, IO HACEJIEHUM ITyHKT Mae
rmOuHy 5 kM i mupury 4 kM. [lnoma HaceneHoro myHKTy ckiagae 18 km?, B
HbOMY TIIpOkHBae 12 Tuc. ocio.

MeTeoymMoBH: 1JI OTIEPATUBHOTO TUIAHYBAHHS MPUHMAIOTHCS TUTBKH TakKi
METEOYMOBH — IHBEpCis, MIBUAKICTH BITpY — 1 M/c, TemmepaTypa MOBITpS —
+ 20 °C. HampsiMok BITpy HE BpaxoOBY€TbCSA, a PO3MOBCIOKEHHS XMapH
3a0pyAHEHOTO MOBITPS MpUMMaEThes Y Kol 360°.

Jlis  omepaTMBHOTO IUJIaHYBAaHHS  PO3PAaXyHKHM BUKOHYIOTBCS IO
MaKCUMaJbHOMY 00’€My OJMHUYHOI €MHOCTI. ['TMOMHA PO3MOBCIOMKEHHS IS
100 T x7opy BH3HAYAETHCS 3TIAHO JOJATKIB, HaBeAEHUX y [4], 1 TOpIBHIOE
82,2 kM.

3 ypaxyBaHHSIM TOTO, IIIO0 €MHICTh 00BaJlOBaHa, MPUHMAEMO ISI BUCOTU
oOBanyBanHs 2,3 M (61u3bK0 M?) KOe(illieHT 3MEHIIEHHs TTIMOUHM, piBHUI 2,4
(tabm. 2), Toai riIMOUHA PO3MOBCIOIKEHHS 3a0pYAHEHOTO MOBITPS CKIIa A€
I'=82,2/2,4=34,25 km.

[upuHa 30HKM TPOrHO30BAHOTO XIMIYHOIO 3a0pY/THEHHSI CKJIA A€
353 = 0,3 X 34,250‘6 = 2,5 KM.

[Tnoma 30HM MPOTHO30BAHOTIO XIMIYHOTO 3a0pYyAHEHHSI, 1O MPOXOJIUTH
yepe3 HaCeJIeHUN MYHKT, CKIIaJaeE:

2,5 x4 =10 xm>

[I7011a HACENEHOro HACEIEHOr0 MYHKTYy ckiaamae 18 km?. Jlonms o
HACEJIEHOI 0 IYHKTY, sika onuHseTbes y 113X3, po3paxoByeTbes sk:

(10 x 100) / 18 = 55,6 %.

KiJIbKICTh HAaCeNIeHHs, SIKe IPOKUBAE Y HACEIICHOMY MYHKTI 1 ONUHSAETHCA
y [13X3, cknanae
12000 x 55,6 / 100 = 6672 ocoOwu.

BtpaTtu HaceneHHs pO3NOAUISIFOTHCS TAKUM YHHOM:

- nerki noukokeHHs — 0,25 X 6672 = 1668 vou.;
- cepenni nomkoxkeHHs — 0,40 x 6672 = 2669 4o,
- MOIIKOKEHHS 31 cMepTeNnbHUMHU HachiakaMu — 0,35 X 6672 = 2335 qon.

Posmip 3MX3 mpuilmMaeThCcsi K CEKTOp Koja, GopMa 1 po3Mip SKOTO
3aJIeKUTh B1JI MIBUJIKOCTI Ta HAMPSIMKY BITPY 1 PO3PAXOBYETHCS 32 EMITIPUIHOIO
dbopmyioro (1):

Sausx= 8,72 x 107 x 34,252 x 180 = 1841 m?.

Yac miaxony xmapu HXP 1o 3amaHoro 06’ekTa 3ajeXuTh BijJ MIBUAKOCTI
NICPEHECCHHST XMapH MOBITPSHUM ITOTOKOM 1 BU3HAYa€eThes 3a popmysioro (3):
t=9/5=1,8 rox.

Bucnosxu: TakuM 4MHOM, Ha XIMIYHOMY HeEOE3NME€YHOMY O0’€KTi, SAKUU
3HAaXOJUTHCS Ha BiACTaHI 9 KM BIJ HACEJICHOrO IYyHKTY, pPO3TallOBaHO 2
nocyauau 1o 501 100 T xiopy 3 oOBamyBaHHsAM BUcOTOMO 2,3 M. B HaceneHomy
IyHKTi, IO Ma€ IIMOUHy 5 KM, mupuHy 4 KM i miomy 18 km?, npoxusae 12
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tUuc. oci0. 3a merecoymoB (iHBepcisi, MBHIAKICTH BITpY — 1 M/c, Temmeparypa
MOBITPS — + 20° C, HanpsIMOK BITPY HE BPaxOBYETHCS, PO3MOBCIOKEHHS
XMapu 3a0pyJHEHOro TOBITPS mpHUiiMaeThcsi y Koii  360°) riambuHa
posmnoBctokeHHs 3P nmopiBHioe 43,5 kM. IllupuHa 30HM TPOTHO30BAHOTO
XiMI9HOTO 3a0pyaHeHHs cknanae [y = 2,5 kM. [1no1mma 30H1 TPOrHO30BaHOTO
XIMIYHOTO 3a0pyAHEHHS, 0 MPOXOIUTh Yepe3 HaceJeHUW MyHKT, ckiaaae 10
kM2, JloJs TUIOII HaceJIeHoro MyHKTY, Aka onuHAeThea y I13X3, cknanae — 55,6
%. KinbkicTh HaceneHHs, sike onuHseThes y [13X3, cknagae 6672 ocodwu.
Brpatu HaceneHHS pO3MOIiISIOTHCS TAKUM YHHOM:
- JIETK1 MOIIKOHKEHHSI — 1668 4oi.;
- cepeHi MOMKOKEHHS — 2669 Joi.;
- TIOIIKO/IKEHHS 31 CMEPTEIbHUMHU HacCiAKaMu — 2335 4out.
Posmip 3MX3 — 1841 wm? Yac migxomy xmapu HXP 1o 3amanHOro
00’exta — 1,8 ros.

3aBaaHHA ISl CAMOCTIiHOT po0oTH

Jlnst cknanaHHs TJIaHIB pearyBaHHS 1 3aXHUCTYy HACENICEHHS HEOOXiTHO
MPOBECTH  JOBTOCTPOKOBE  (OMEpaTUBHE) TMPOTHO3YBAHHS  JUISI  HUXKYE
BHU3HAYCHHUX YMOB.

JlonaTkoBl JlaHI Ta METEOYMOBU 3a BaplaHTOM OOMPAIOThCA 3 TaOJHII
nanux (tadmn. 9). 3aBmaHHsS 0OPMIIAETHCS HA OKPEMHUX apKyIiax gopmary A4,
CKJIQIa€ThCS 3. TEOPETUYHOI, PO3PaXyHKOBOI Ta aHATITHYHOI YaCTUH. 3MAETHCS
BUKJIaJlayeBl J0 MOYATKy Ccecii CTyJA€HTaMH Yy BIANOBIIHOCTI 10 TEPMIHIB
NepPEBIPKUA KOHTPOJIBHOT POOOTH y MIXKCECIHHUI NIEPIO/I.

KoHTpoJsibHI UTaHHS:
1. Cepu 3acTocyBaHHS METOAUKU PO3PAXYHKY.
2. OcoOnMBOCTI  BUKOPUCTAHHS  METOAMKUA  JJII  JOBTOCTPOKOBOIO
nporHo3yBanHs aBapii Ha XHO.
3. SIke 3HaUEHHA Yacy MiAX0Ay 3a0pyTHEHOTO TOBITPS 10 00’ €kTa?
4. Sk BimOyBa€eThCs BUSHAYCHHS KIJTLKOCT1 )KEPTB?
5. SIxe 3HaYeHHS Ma€ TPUBAIICTh BUIIAPOBYBAHHS XIMIYHOI PEUOBUHU?

PexoMeHnioBana niteparypa:
1. Metoauka mporHo3yBaHHS MaclITabIB 3apa’kKeHHsI CUIIbHOAIIOYMMU
OTPYUHUMHU pEUOBMHAMU TMIpU aBapisix (pyHHYBaHHSX) Ha XIMIYHO-

HeOe3neuyHux o0’ektax 1 Tpancnopti. — K.: BumaBuunrso Illtady 11O
VYkpainu, 1992.
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Tabmuus 9 — Buxinai naxi
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1 50 4/6 1 0,1 | 0,05 1 ITu 20 15 | Amiak Ius.

2 | 100 | 2/6 2 0,2 1 2 C 0 100 | Xmop IuB

3 | 200 | 3/8 3 03 | 15 3 IIs -20 | 154 | Cip. Kom.
aHT1].

4 | 300 | 5/8 4 05 | 20 4 ImaC | -20 20 | Cipko- | IHs.
BOJICHb

5 50 2/6 5 04 | 25 5 ITu3 0 200 | ®op- I30T.
MaJbI.

6 | 100 | 6/2 1 0,2 | 30 | 10 | IIsC 20 150 | Xmop- | Kow

MiKpUH B.

7 | 200 Va 2 0,3 | 0,05 1 [183 20 300 | Amiak IuB.

8 | 300 | 3/8 3 05 | 20 2 ITu 0 30 | Comsna | I30T.
KHUCIL.

9 50 4/6 4 06 | 25 3 C -20 | 500 | Cipko- | Ius.
BYTJI.

10 | 100 | 6/5 5 08 | 1,0 4 I1s -20 | 100 | Xnop IuB

11| 200 | 7/9 1 011005 5 3 0 200 | Cipn. Kom.
aHTI1I.
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12 | 300 | 4/6 2 0,2 1 2 | IIaC | 20 5 | Cipko- | IHB.
BOJICHD

13| 50 8/7 3 03| 15 1 IIsC | -20 10 | Amiak | I30T.

14 | 100 | 5/2 4 05 | 20 2 [Tu3 0 15 | ®op- Kon
MaJIbI. B.

15| 200 | 9/7 5 04 | 25 3 I183 20 | 200 | Xmop- | Ims.
MIKPHUH

16 | 300 |10/8| 1 0,2 | 3,0 4 [Ta -20 | 300 | ConsHa | I30T.
KHCII.

17| 50 | 8/6 2 03 [005] 5 C 0 150 | Cipko- | IHB.
BYTIL.

18 | 100 | 6/7 3 05 | 20 4 C 20 10 | Xumop IuB

19 | 200 | 9/7 4 06 | 25 1 | IIaC | -20 | 1000 | Amiak | Kon.

20 | 300 | 6/8 5 08 | 1,0 2 M3 | -20 | 240 | Xnop IHB.
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HACTHUHA?2

Temu pedepariB B paMKax BUKOHAHHS
IHIUBITYJIbHOT03aBIAHHS

1. AOpa3sisa, miHiliHA (mOHHA), O0KOBa (pycioBa), CXWJIOBAa €pO3is TPYHTY - iX
OPUYUHU Ta HACHIJKH, MPOTHO3 Ta IOMEPEKEHHS, CIOCOO0M 3abe3meueHHs
€KOJIOT1YHOT Oe3MEeKH.

2. biomoro-exonoriyna kimacu@ikaiis XIiMIYHHX €JEMEHTIB. XapaKTepHUCTHUKa
OloreHHUX Ta a0lOTCHHHX EJICMEHTIB.

3. bymoBa armochepu 3emmi. XiMiuHHH CKIaA aTMOC(EPHOTO MOBITPS

Tponocdepu.

Bakki MmeTanu y JOBKIUII — JpKepesia HaIXOIKEHHS Ta MIILIEHI YPaKEHHS.

Bapiamii koediieHTiB MOBEPXHEBOTO CTOKY PIYOK Ta MPOTHO3 MMABOJIKIB.

BusnaueHHs 1HaeKCy 3a0pyAHEHHS] KOMIIOHEHTIB TOBKULIA. Metoau barteme ta

noeaHaHoro aHanizy kapt (GIS-texHosnoriit).

7. BruMB 10HI3yIOUMX BHIPOMIHIOBaHb Ha >KHMBI ICTOTH, YYTJUBICTb PI3HUX
opra”iB 1o 1oHI3ywo4oi pamiamii. Hopmu pamiamiiinoi Oe3neku Ta 1034
OMPOMIHEHHS, W0 BUKIUKAIOTh IPOMEHEBY XBOpPOOy 1 TPHU3BOIATH JO
JIETAJILHUX HACIIIKIB.

8. I'eonoro-reomMopoyioryHi  NEpPeIyMOBH HAKONMWYEHHS  POAOHY. YMOBH
0e3MeYHOoro NpoKMUBaHHs Ta epeOyBaHHS Ha 3ara30BaHUX TEPUTOPIAX.

9. I'eoxiMiuHI HACHIJKU BYJIKAaHIYHUX BUBEpXKEHb. ['el3epu Ta Irpsi3eBi BYJIKAHU:
npUpoja Ta MPUINHU BUBEPKEHB, HACIIIJIKH Ta BUKOPUCTAHHS.

10. I'pannyHO-IOMYyCTUMI KOHIICHTpAIIii, HayKOB1 ocHOBHU Bu3HaueHHs ['JIK.

11. Tunu TOKCHMYHUX PEYOBMH Ta iX KOJOOOIT y moBKULI. TokcuuHi edekTH.
HopmyBaHHS BMICTY TOKCHYHHUX PEUOBHH.

12. Jl:xxepena eBTpodikaiiii BOJAOWM Ta HACHIAKU 3a0pyIHEHHS Ol10T€HHUMH
enemeHTamu. Criocobu 3a0e3nedeHHs] eKOJOTIYHOiI Oe3NeKu Bia 3a0pyaHEHHS
BOJI O10T€HHUMU €JIEMEHTAMH.

13. JI>xepena >KUBJIEHHS PIYOK, TBEpJAUN CTIK PIYOK, 3aKOHOMIPHOCTI BOJHOTO,
TEPMIYHOTO, JTHOJOBOTO PEKUMY PIUOK.

14. JI>xepena HaIXOJKEHHS OKCHIIB CIPKM Ta HITPOreHy B arMochepHe MOBITpS.
KucnoTHi gomri Ta iX NpUYHHY 1 HACTIIKH, TUISIXU BUPIIMIEHHS TPOOJIEMHU.

15. JI>xepena HaaXoKEHHS MapHUKOBHUX rasiB. [lapHukoBuii edekT Ta MOXKIMBI
HacHiaku juist 3MiH kmiMary. llnsaxu  BupimenHs mnpoOiemu. KioTchkwii
IPOTOKOJ.

16. JlunamiyHa piBHOBara B IMPUPOAHOMY CEPEAOBHINI Ta ii MOPYIICHHS. YMOBH
€KOJIOTTYHO 0e3MeyHOro (yHKUIOHYBAaHHS MPUPOJHUX 1 TEXHOTEHHUX CUCTEM.
[IpyunHKM Ta HACHIIKM  aKTHUBI3allli HeOe3MeYHUX MPOLECIB Ta IIKIIJIUBUX
YUHHUKIB Y JOBKIJUII.

ook
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17. EBtpodikamisi, TpodHICTH Ta CanmpoOHICTh TIAPOJOTIYHUX OO’€KTIB, iX
reoXiMigyH1 Ta 610JI0T1YH1 1HIUKATOPH.

18. Exosnoriyna Oe3neka B yMOBaxX HaJA3BHUYAMHUX cUTyallii. MojenbHa OIlIHKa
€KOJIOrYHOTo pu3HKy. EkcriepTHa oIfiHka eKoJoriyHoro pusuky. CoIlriosioriuna
OIliHKA €KOJIOTIYHOTO PU3HKY.

19. ExonoriyHuit miaxiJg 10 OLIHKA CTaHy Ta PETyJIOBaHHS SKOCT1 JIOBKIJUIAL..
['paHnyHO-TONTyCTUME €KOJIOTTYHE HAaBAHTAXKECHHSI.

20. ExosioriyH1 HaciIKK 3aCTOCYBAaHHS SJIEPHOT Ta TEPMOSAEPHOT 30POi.

21. Exosnoriuni HeGe3nekH - Jukepena pu3uky. [Ioka3HUKH eKoJIOTTYHOT HEOE3MEeKH .

22. EXOTOKCHKAHTH, KCEHOOIOTUKH Ta X TOKCHYHICTD.

23.exHoreHHi  HeOe3meku. Krnacudikamis 1  HOMEHKIATypa  MOTEHIIIHHO
HeOe3MeyHuX 00'€EKTIB 1 TEXHOJIOT1H.

24. 3a0pyaHeHHsT aTMOC(HEpHOro MOBITPs, BMICT 3a0pYIHIOIOYMX PEUYOBUH MPH
CHAJTIOBaHI PI3HUX THUIIIB OPTaHIYHOTO MaJIHUBA.

25. 3a0pyaHEeHHs MOBEPXHEBUX BOJ Ta TPYHTIB Ha(pTOIO Ta HAPTONPOAYKTaMU —
NPUYUHH Ta HACTIIKU.

26. 3ara30BaHICTh T'€OJIOTIYHOTO CEPEeIOBHUIIA Ta MPUYUHA MiABUIICHHOTO BMICTY Y
ITPYHTaX MeETaHy, CIPKOBOJHIO, BYIJIEKHCIIOIO Ta3y, paJOHYy. 3ara3oBaHICTb
BYT'UIBHUX IIaXT, X KaTETOPIAHICTh Ta Oe3MeKa BUI00YTKY BYT1JLIA.

27. 3ara3oBaHICTh CipUaHUX KOMAJICHb Ta Oe3meKa BHUIAOOYTKY CaMOPOJIHOI CIpKH.
3ara3oBaHICTh YPaHOBUX KOMNAJIEHb Ta Oe31eKka BUJOOYTKY ypaHy.

28. 3arampHa xapaktepuctuka reochep (mitochepm, rimpochepu, armochepw,
0iocdepn) Ta chep BILIIMBY JoauHU (aHTporniochepu, coiiocdepu, Texnochepu,
Hoocdepn).

29. 3emyIeTpyCcH TEXHOTCHHOTO THUITY — MPUYUHU Ta HACIIIKH, TPUKIIAIH.

30. 3emneTpycu: IPUYUHU, O3HAKH Ta HACIIIKH.

31. 3navenns pH Boay Ta TpyHTIB: 3aCOJICHHS, 3aKUCICHHS, 3aTy)KCHHS - PUIUHU
Ta HACJIJKH, MPOTHO3 Ta IMOIMEPE/KEHHsI, CIIOco0n 3a0e3MeyYeHHs eKOJIOTTYHOL
Oe3MeKH.

32. 30HyBaHHSI CTaHIB HaBKOJMIITHHOTO CEPEIAOBHIIA 32 €KOJOTTUHUMHU KPUTEPISIMU
(XapakTepuCTUKa 30H €KOJIOTIYHOI HOPMH, €KOJIOTIYHOTO PHU3UKY, €KOJIOTTYHOI
KpU3HU Ta €KOJIOT14HOI O11u—KaTacTpodu).

33. [3oTomHMIT  ckIag = MPUPOJHMX  Ta  TEXHOJOTIYHO-3MIHEHUX  BOJ,
(bpakiioHyBaHHA 130TOMIB TIAPOreHY Ta OKCUTEHY, iX BIUIMB Ha KUBI ICTOTH Ta
310pOB's JTIOJIEH.

34. [mxeHepHa OllIHKA €KOJIOT1YHOTO pu3nuKy. KomMOiHOBaH1 HEOE3MEeKH: MOETHAHHS
OPUPOAHUX Ta TEXHOTEHHUX UYWHHUKIB. Hebesnmeku B cydacHOMY
ypOaHi30BaHOMY CEpEIOBHIIII.

35. IcTopis nmuBimizaiii 1 cTany MOBKiUIS ocTpoBa [lacxu: aHai3 MOBEIIHKY JTIOACH
3 TO3MIlNA EKOJOTiYyHOI OE3MeKH Ta ampoKCHUMaIlll Ha MalOyTHE JIOJCTBA 1
MJIAHETH 3eMJIS.

36. KinpkicHa OIliHKa TPUPOJHMX Ta TEXHOTEHHUX HEOe3MeK, iX aHami3 Ta
KEepyBaHHS PU3UKaMHU.
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37. Knacu HeOe3MeKn OCHOBHUX 3a0py/HIOBAYIB 3a CTyIIEHEM BIUIMBY Ha OpraHi3m
JIIOJTUHU.

38. Kputupii OIliHKH CTaHy HaBKOJHUIITHBOTO cepeoBuIla. PociyHHI, 300JI0T14HI Ta
I'PYHTOBI1 1HAUKATOPHU 30H €KOJIOT1YHOT HOPMHU, PU3UKY, KpU3H 1 O111.

39. MaTtpuuHHMii METOJ OIlIHKM PIBHS €KOJIOTiuHOi Oe3mneku 3a Jl.JIeomosbmom.
HaiiBaxuBilll YWHHHMKH, $KI TIOBMHHI BpaxOBYBaTHUCh IIPH PO3poOIl Ta
peaizalili MpoeKTiB BUXOASYU 3 MATPUUHOTO MiAXOTY.

40. Meton mnoOyaoBM Ta aHami3dy riaporpady piukd, BHU3HAYCHHS MOIYJIsS
M1J36MHOTO CTOKY, M3€MHOT0, TPYHTOBOIO Ta JOIIOBOTO KUBJICHHS.

41. MexaniyHa, 6ioJloTi4Ha 1 XIMIYHA OYHMCTKA BOJH, MPOOJIEMH MYJy OYHMCHUX
CIIOpY/I.

42. Mopenb €KOJIOTIYHO 3YMOBJIEHOTO TOJOJOMOpPY - AETpaJallifHOrO BIUIMBY Ha
JOBKULISL €KCHOHEHIIIMHO-3pOCTalou0i MOMYJIAIli - €KCIIEPUMEHT Ha OCTpPOBI
Cs.Marsis.

43. Mogaenb €KOIUAy - PO3KBITY Ta Jerpamamii IUBLTi3AMmii 3 €KCIOHCHIIHHUM
3pOCTaHHSIM YHCEJBbHOCTI JIFOJCHKOI MOMYJIALIl Ta ii panToBOi AEHOIMYJSLii Ha
octpoBi [lacxu (Pana-Hyi) BHacniqok BUCHa)KEHHS PECYPCIB TEPUTOPII.

44. MopeTpycu Ta LyHaml - NPUYMHHU Ta HACHIIJKH, IPOTHO3 Ta MOMNEPEIKEHHS,
crocoOu 3a0e3nedeHHs eKOJIOT1YHOI Oe3nekn. MexaHi3M pyiHIBHOTO BIUIMBY Ta
CTa/ii PO3BUTKY ILIyHaMI.

45. HaiiOupmr  kaTocTpo(iuHl 3emMiIeTpycH B 1cTOpli JroAcTBa. IIporHo3yBaHHs
3eMJIETPYCIB Ta iX JOCTOBIPHICTb. MipH 3aXUCTY BiJ pyWHIBHOI Ail 3eMJIETPYCY.

46. HaitOip mOTYy>KHI BHUBEp)KEHHS ByJKaHiB. OIliHKAa €KOJIOT14HOI Oe3MeYHOCTI
TEPUTOPIT HABKOJIO JIIFOUOTO (3racjiaoro) ByJKaHy.

47. HaifOupmii rigposioriydi o0'€eKTH  CBITY — OKE€aHW, MOps, 03€pa, PIYKOBI
cucteM. ['1IpoSIOriYHUN PEXUM Ta T1APOJIOTIYHUM MPOIIEC.

48. Hebe3neuni Oiomoriyni Ta iH(EKIIHHI BIUIMBH, 1X MPOTHO3 Ta MOMEPEIKEeHHH,
MPUYMHU Ta HACHIAKU (MATOT€HHI O10TUYHI areHTH - OakTepii, BIpycH, rpuodw,
MIKOTIIa3MH, TOKCUHH, OTPYTHU O10JIOTIYHOTO MOXOPKEHHS; BOTHUIIA emieMii
HeOe3MeyHuX 1HPEKIIMHNX 3aXBOPIOBaHb.

49. HebGe3ne4Hi BIUIMBH MiANPHUEMCTB METATyPriifHOI, XIMI4HO1, HadTOTIEpEpOOHOI,
rpHUYO-BUAOOYBHOI, JIEpPEBOOOPOOHOI, XapyOBOi MPOMMCIOBOCTI, TEIJIOBUX
€JIEKTPOCTAHIIIM, TPAHCHOPTY, CLILCHKOTO rocnoaapctBa. OIlliHKAa BIUIMBY Ha
HaBkosmHe cepenonuiie (OBHC) TexHoreHHoro o0’ exry.
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1 BUBHAYEHHS PUBUKY BUHUKHEHHS 3EMJIETPYCIB

Mera: o3HallOMUTH CTYJIEHTIB 3 OCHOBHUMH BHU3HAYEHHSIMH Ta

KJIacudiKkaissMl 3eMJICTPYCiB, HABUUTH BH3HAYaTH CKJIQJ0BI CEHCMIYHOIO
PHUBHKY.

3aBaanHs: 3a manuMu  Tabia.1.2. po3paxyBaTh CEUCMIYHHMMA PHU3HK

TepuTopii. BuzHaunTH 3axoau 1o 3amobiraHHio ado0 OCIabICeHHIO HETaTHBHOTO
BILJIUBY.

1.1 3araanHi BizoMocTi

3emsteTpycu — pe3yabTaT aedopMyBaHHS MPYKHBOTO IIapy Jtochepw,
BUHUKAIOTh KOJIM HAKOTIMUEH] B CEPEIOBUILI HAMIPYTH MEPEBUIIIOIOTH TPOYHICTD
MOp1iJI, IO HOTO CKIIAAaI0Th.

Biapi3HSI0TH TUIIH 3eMJIETPYCIB 32 iX MOXOXKEHHSM:

1) TeKTOHIYHI;

2) BynkaHiuyH1 (BiJ BUOYXOBHX BUBEPXKEHb i MPU PyCl MarMu B cepeauHi
BYJIKaHIB);

3) oOBabHI (JIeHyAAIllIHI);

4) anTpororeHHi a00 TEXHOTeHHI (1110 BUKIUKAH1 JISIbHICTIO JTFOJIUHHN );

5) MeTeopuTHI, 1O BUKIWKAHI MaJIHHAM KpPYOHUX METEOPHUTIB Ha
MOBEPXHIO 3eMJII.

Bimoma knacudikarliis 3eMIETPYCiB 3a IIIHOMHOIO OCEPEIKY:

1) minkodokycHi ab0 KOpOBI 3 TIIMOUHOIO 3aJsiTaHHs ocepenKy 10 70 Kwm;

2) mpoMDXKHI 3 TIubrHOI0 ocepenky Bia 70 mo 300 km;

3) uboki, 3 ocepeaxoM Ha riaundbuni 300-700 km.

['mu6mme 3a 700 kM 3emieTpyciB 3adikcoBaHo He Oyno. BBaxkaeTncs, 110
Ha I TMOWHI BTpavyaeThCsl KpUCTaliyHa OynoBa TBEPAOi PEUOBUHU M
HEMOXXJIUBE HAKOMWYEHHS TOTEHINNHOI eHeprii 3a paxyHok naedopmarrii
CepeIOBHILIA.

BusnayHa KUIBKICTh 3€MJIETPYCIB TOB’si3aHa 3 TEKTOHIYHUMHU TPOIeCaMu
B mmmbuHax 3emii. Y BepXHIX Mmapax 3emii BiOyBalOThCs MPOIECH, IO
OPUBOMASTH [0 BUHUKHEHHS HAMPYXEHOTO0 CTaHy y OJIOKax 3eMHOI KOPH.
[loTeHmiitHa eHeprisi HAKOMUYYEThCS 3a 4Yac JOBIOTPUBAJIOTO TPOLECY
HapocTanHs Aedopmariil. Konu mpykHI Hanpyrd MOYMHAIOTH NEPEBUILYBATH
IPAaHULII0 MINHOCTI TOpLL BIAOYBaeTbcsl pPO3puUB abo po3zinoM. Po3puu
BUHUKAIOTh B3JOBX BIIOMHX PO3JOMIB ab0 TmoCiablieHuX 30H, OJIOKH
3JIBUTAIOTHCS, IPAarHy4y BIATBOPUTH PIBHOBATY.

Bcsikuit 3emieTpyc BUHHKAE B HACIIIOK PanTOBOTO BUBLJILHEHHS 3HAYHOT
KUIBKOCT1 €HEpTii, 110 HAKOMWYMJIACs 3a JOBIHM Yac HAPOCTAHHS HANpPYT 0
KPpUTUYHOTO pIBHSA B JeskoMy 00’emi B cepeauni 3emui. [lpu mpomy y
BU3HAYCHIN 00nacTi B Tl 3eMJyii BiIOyBa€ThCs pyHHAIlis W 1HIINI HE3BOPOTHI
nedopwmariii ripcbkux mopif. s o61acTh HA3UBAETHCS OCEPEIKOM 3EMIIETPYCY.
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B reosnoriuHoMy po3yMiHHI OCEPEIOK — 1€ PO3PHUB a00 Tpyma po3pHUBIB, MO AKUX
B1IOYBAa€ThCS MHUTTEBE IEpeMilllcHHS Mac. B IIeHTpi ocepeaKy YMOBHO
BUPI3HAIOTh TOYKY, fSKa HA3MBAETHhCS TIMOLEHTPOM 3emierpycy. [Ipoexiis
TINOLIEHTPY HA 3€MHY T[IOBEPXHIO HAa3UBAETHCA CMIIIEHTPOM, a MPOEKIis
OCEpEIKY — EMIIEHTPaIbHOI0 00JIACTIO.

3a ocepeakoM 3eMIIeTpycy aedopmarlii MaroTh XapakTep MPYKHIX XBUJIb,
K1 PO3MOBCIOKYIOTHCS 32 3aKOHAMU TPYXKHIX XBUJIb. BifcTaHb Bij MIIIEHTPY
JI0 TOYKHA CIIOCTEPEKCHb, IO BHUMIPIOETECSA B OJUHUIAX JOBXHHHA a0o
BIIMOBIAHUM IICHTPAJIbHUM KYTOM, HAa3WBA€THCS CIICHTPAIBHOIO BiJICTAaHHIO.
Yac moyaTKy 3eMJICTPYCY HA3HMBAETHCSA YacOM Yy BOTHHUII. Yac 3a SIKMHM XBHII
JOCATAIOTh TOYKU CHOCTEPEKEHb HA3UBAIOTh YacOM MPOOIry BiAMOBIAHOT XBUII
(TTOB3I0BXKHSI, TIOTIEpeYHa, TOBepXHeBa). Bcl BIAMITKM Yacy BciMa CEMCMIYHUMU
CTaHIIIsIMU HAJIal0ThCs Y [ pIHBIUCEKOMY Yaci.

HaiiGinpiia cuma  3eMJIeTpyCcy CIHOCTEpPIrae€ThCs B €MIIEHTpl, 3
BIJITAJICHHSIM BIiJ HHOTO BOHA 3MEHIIyeThbesa. Cuily 3eMIIETPYCy BUMIPIOIOTH Y
OaJiax 3a CTyIIeHEM CTBOPEHUX HUM PyHHYBaHb. [CHYIOTh IEKIJIbKA KA OI[IHKA
cwmm  3emierpyciB  (Pixtepa,  Mepkamn, [lunno,  EBpomneiicbkas
Makpoceiicmiyna mikaita (EMS), mkana Menasenesa-IlInonxoiiepa-Kapnika
(MCK-64)). bajibHICTh ONUCYE CTYIIHb KOHKPETHUX PYHHYBaHb B KOHKPETHOMY
MICIIl. A €HEpPreTUYHy OIIHKY 3eMJIETPYCy XapaKTEepPHU3yIOTh 3a JOIOMOTOIO
MarHiTyJd — YMOBHOI BEJIMYMHHU, MOB’SA3aHOI 3 CHEPTI€I0 3eMJICTPYCY TaKUM
YUHOM: 301JIbIICHHS MarHiTy 1M Ha OJWHHUITIO BiAMOBIIa€ 301IbIIIEHHIO €HEPrii y
30 pasiB (mkama Pixtepa). TekToHIUHMX 3eMyeTpyciB 3 M Ouibiie HixX 8,6 He
CIOCTEPIranocs, OCKUIBKM Halpyrd HE MOXYTh BHPOCTaTH OUIbIIE HIX
KPUTHYHI, @ pO3Mip KPUTUYHOI 30HU - 0OMEKEHO.

CelicMIYHMIA PUBHK IS JAHOT TEPUTOPIi pO3PAXOBYETHCS 32 PIBHSIHHSIM:

R = EnxGuxVcxDpxEa, (1.1)

ne En — celicmiuna HeOesmexa;
Gy — reosioriyHa HeOE3IIEKa;
V¢ — Bpa3uBiCTh CHOPY/;
Dp — comianbauit haktop;
Ea — dakTop, 1110 XapakTepuszye eKOHOMIYHY aKTUBHICTb.

CelicMiUHMIA PU3MK KIacCU(PIKYIOTh AK: |- HU3BKUN, 2- cepenHiil, 3 —
MABUILEHNUH, 4 Ta — BUCOKHH.

CeiicMiuHa HeOe3MeKka BHU3HAYAETHCS PETIOHATBHOI  CEMCMIYHOIO
HEOE3MEeKOI0, TMOCUIIIOIOUYUMH BJIACTUBOCTSAMH TPYHTIB, BIUIMBOM penbedy,
T1IpOTE0IOTIYHUMHU YMOBaMHU. PerioHanbHa ceiicMiuyHa HeOe3neKa BUPaKaEThCs
MO>KJIMBOIO 1HTCHCHBHICTIO 200 MKOBUM MPHUCKOPEHHSIM MJisi PI3HUX TEPiOJIiB
noBToptoBaHoCTi. CepenlHs ceiicMiuHa 1HTEHCUBHICTh 3€MJIETPYCIB MOXE OyTH
po3paxoBaHa 3a (HopMyIoo:

83



| = 1,5M — 4,5Ig VI + R*] 47 0, (1.2)

ne M — marnityaa o Pixrepy;
H — rmubuna ocepenxy, KM;
R — emiuenTpanpHa BiACTaHb, KM.

PixTep 3ampomoHyBaB ISl OIIIHKA CWJIA 3E€MJIETPYCY JCCATUHHUN
jorapudm mepecyBaHHs (y MIKpOMETpax) TOJKH CTaHAApTHOTO ceiicMorpady
Byna-Annepcona, posramoBanoro Ha Biactani 100 km Big emineHTpy: My =
IgA. Eneprist 3emnerpycy npubnusno nponopuiitna A/ 2, T06To 36ibIeHHs
MarHitTyau Ha 1,0 BiamoBigae 301IbIIEHHIO aMIUTITYAu KojiuBaHb y 10 pasiB Ta
30UIBIIECHHIO eHeprii mpubau3Ho y 32 pa3u. 3eMieTpycH pi3HOI MarHiTyIu 3a
IIKanorw PixTepa nposBiIsSIOTHCS HACTYITHUM YMHOM: 1 — cami c1abKi MOIITOBXH,

o0 BiAUyBawOThCA, 4,5 — cami ciaOKi TOIITOBXM, IO MPHU3BOJATH JO
HEBEJIMYKUX PYHHYBaHb; 6 — MOMIPHI pyWHYBaHHS; 8,5 — caMl CUJIbHI 3 BIJIOMUX
3eMJIETPYCIB.

[Tocunroroul BIACTUBOCTI IPYHTIB HaBeeHO y Ta0n.1.1.

Tabmuug 1.1. Knacudikanis rpyHTIB 32 CEHCMIYHUMHU BJIACTUBOCTAMHU

[locunenns
Krac Omuc cericMIUHOL
[PDYHTY IHTCHCUBHO
cT1, Oam
A IDYHTHU TUTTY CKEJIbHI (BaITHSAKH, MICKOBUKH) -1,0
MIIAHO-TJIMHICTI BIAKJIAAU MOTYxHICTIO 30-80 M, 110
B XapaKTEPU3YIOThCS POCTOM HIBUIKOCTEN 3 TIMOUHOIO 0
MIIaHO-TJIMHUCTI BiAKIaAM TMOTYXHICTIO 30-80 M, 110
C 00BOJTHEH1 C TOBEPXHI 0,5
MIIIAHO-TJIMHUCT] BiAKIagu MOTyXHICTIO 80-160 M,
D 00BOIHEH1 200 HI 0
E MIIIAHO-TJIMHUCTI BIJKJIQAU TOTYXHICTIO > 160 M, -1,0
00BOJHEH1 a00 HI
QIIOBIAJIbHI  BIAKJIAIM (MUIKO3EPHHUCTI TICKH, 1M,
F cymici ¥ T.I1.) TOTY>KHICTIO 10 30 M, BOJJOHACHYEHI 1,0

BmuuB rigporeosoriyHUX YMOB TIPH PiBHI TPYHTOBUX BOJ OUIbIIE HIK 5-
10m (Big moBepxHi) MOKHA HEe BpaxoByBatu. [Ipu majiiHHI piBHS I'PYHTOBUX BOJI
3 1,0 m 1o 11,0 M MakpoceiicMiuHa IHTEHCUBHICTb 3HMKY€EThCs Ha 0,5 Oana.

BmnuB  penbedy Ha aMIUIITYJIHO-4aCTOTHI XAapaKTEPUCTUKU CTa€
BIIUYTHUM TipH KpyTocTi cxuiiB K = h/l =0,08 (4°). BBaxaeTbcs, mo npu 0,08 <
Kk < 0,2 — aMIUITYJHO-4aCTOTHI XapaKTEPUCTUKU MOCHIIIOIOThCA B 1,5 pasu, a
npu k > 0,2 — B 2 pa3u. Ha BmiuB penbedy TakoK 3HAYHHMM BIUIUB OKa3ye
MOTYKHICTh OCaJOUYHMX BiAKIaIB. Tak, mpu BiKIaaax MEHIIe HixXk 125 M Bki1aa
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penbedy BimuyTHui. [Ipu moryxkHocTi BiakiamaiB 150 m ¥ Oinblne — BIUIUB
penbedy IpakTUIHO HE BiTIyBa€ThCS.

Brecok reonorigyHoi HeOe3meku (3CyBH, MPOCAIKH, PO3KIIKEHHS,
po3puBHM) y GOpMYBaHHS CEHCMIYHOTO PU3MKY BBa)XaroTh B Mexax 3-5%. Jlms
CTIPOIICHHS PO3paxyHKIB B TAHOMY 3aBJIaHHIO HE BPaXOBYEMO.

BpaznuBicTh ciopy1 po3paxoByIOTh 32 HACTYITHUM MTPUHITUTIOM:

Vc = (Na+0,5Ng+0,3Nc)/(Na+Ns+Nc), (1.3)

ne Na, N, Nc— mokasymoTe KinbKicTh OyaiBens tHHiB A, B, C (y
BimMOBIMHOCTI 3 Kimacu(ikamiero mkamm MSK - 64: A — OyxiBmi 3 Kipmigy
cupiiro, B — kipmiuni, MiIKoOg04HI, KpynmHoOmouHi Oynaieii, C — KapkacHi
3aJ11300€TOHHI, MaHeIbH1, pyOJieH1 1301).

B sikocTi comianbHOrO (pakTopa BUKOPUCTOBYIOTH HIUIHHICTH HACEICHHS.
Tak, iHIeKC IIUTBPHOCTI HaceleHHs ckiamae: 1 — menm HiK 100 gom./km?, 2 —
100-200 wou./xm?, 3 — 200-500 wom./km?, 6inbir Hixk 500 9oi./KkM>.

dakTop, IO XapaKTEepPU3y€e EKOHOMIYHY aKTHUBHICTH IIPOTOPIIIEH
BAJIOBOMY MNPHOYTKY Ha Jylly HaceleHHs W BHPAXAEThCA 1HIAECKCOM
€KOHOMIYHOI aKTUBHOCTI: |- HU3bKUW, 2- cepeaHid, 3- BUCOKHU, 4- TyXKe
BHCOKHUIA.

IIpuxnao po3paxynky
3aBnanHs  PospaxyBatu ceWCMIYHMN PpU3MK 3aJaHOI  TEpPUTOPIi
(ta6m.1.2.)

1. Cepennio ceiicMiUHYy IHTEHCHBHICTb 3€MJIETPYCIB PO3PaXOBYEMO 3a
dbopmynoro (1.2):

| = 1,5M — 45IgVI#° +R*) 170 = 1 5x6 — 4,5x1g100° +200°) 4 79 =
54.

2. [Tocumroroui BIACTUBOCTI IPYHTIB 3a nanumu Tabmn.1.1. Knac rpyHTiB A
11 CKEJIbHI TPYHTH MTOCUJICHHS CEHCMIYHOT aKTUBHOCTI TYT ckianae -1,0.

3. BrumB riiporeosioriyHuX yMoB: piBE€Hb I'PYHTOBUX BoA 10 M npu Takii
TTMOWHI 3aJITaHHs X BIUTMB Ha TIOCUJICHHSI CEHCMIYHOTO BIUIMBY HE3HAUHUH.
Bmue penbedy: k = 0,05 mpu Takiil KpyTU3HI CXWJIIB BIUIUB pelbe(Py HE
BI/IYYBA€ETHCS.

4. BpaznuBicTb CIIOpy:

V¢ = (NA+O,5NB+O,3Nc)/(NA+NB+Nc)
V¢ = (200+0,5%250+0,3%45)/(200+250+45) = 0,68.

5. [HmeKc MinBbHOCTI HACceNIeHHS CKIIaaae AopiBHIOE 1.

6. [HIexc eKOHOMIYHOT aKTUBHOCTI TOpiBHIOE 1.

7. CelicMIYHMM pH3UK I IAHOT TEPUTOPIl CKIIaaE:

R = EnxVcxDpxEa = (5,4-1,0+0+0)x0,68x1x1=3
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Bapiant | M | H, R, | Kuac bynismi K PiBensb Dr | Ea
KM | KM | ITpyH- | A B C TPYHTOBHU
TIB X BOJ, M
[Tpuk- 6 | 100 | 200 A 200 | 250 | 45 | 0,05 10,0 1|1
Jaj

BucnoBok: /nss manoi TepuTopii NpWM HAmaHWUX BUXIAHUX JaHUX
CTHIOCTEPIraeThCs MiABUILIEHUN CEHCMIUYHUMN PU3HK.

Tabmums 1.2. Buxigni gaHi Ans po3paxyHKy CEHCMIYHOTO PH3UKY

TEPUTOPII.
Ne M H, R, | Kmac bynismi K PiBeur | Dp | Ea
KM | KM | TpyH- | A B C TPYHTOBHX
TiB BOJ, M

1 4 1120|300 A |300 /120 | 450 | 0,08 10,0 2 | 4
2 6 87 | 200 F 150 | 450 | 55 | 0,10 1,0 1] 3
3 8 75 | 100 D 200 | 560 | 75 |0,20 6,0 2 | 2
4 6 | 140 | 400 C 300 | 300 | 400 | 0,15 1,0 3|3
5 7 | 130300 | B 560 | 56 | 560 | 0,30 1,0 3|2
6 82 | 150 | 200 | A | 450|450 | 350 | 0,25 2,0 3| 4
7 3 60 | 150 C 350 | 654 | 765 | 0,07 0,5 4 11
8 6 50 | 400 D 450432 5 |0,10 25,0 2 | 4
9 8 | 120 | 150 E 35 | 80 | 76 | 0,15 15,0 1)1
10 7551100100 | B 565 | 460 | 350 | 0,05 10,0 3|2
11 6,5 | 100 | 400 F 450 | 66 | 650 | 0,13 1,0 3|3
12 7 75 | 300 E 120 | 250 | 55 | 0,15 0,5 2 | 4
13 8 | 120 | 150 D 45 | 650 | 521 | 0,25 1,0 4 | 2
14 5 [140 100 A |460| 55 | 500 |0,30 2,0 4 | 3
15 55| 75 | 300 C 120 | 600 | 530 | 0,30 0,5 3|1
16 7 80 | 350 | A 35 | 550 | 650 | 0,06 40,0 2 | 4
17 8 | 120 | 250 D 300 | 120 | 65 | 0,08 7,0 2 |1
18 7,2 | 100 | 100 E 450 | 55 | 345 (0,10 5,0 3] 2
19 45 | 75 | 60 F 35 [ 546 | 50 | 0,12 0,7 311
20 5 60 | 100 | B 540 | 35 | 120 | 0,18 35,0 2 | 3
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KoHTpoJIbHI NUTAHHS:

[I{o Ha3MBaIOTh 3eMIIETPYyCOM?

Kinacudikartii 3emnerpycis?

[TprurHU BUHEKHEHHS 3eMJICTPYCiB?

[xanw 17151 OIMIHKY CHUITH 3€MJIETPYCiB?

3 BH3HAUEHHS SKUX CKIAJOBHUX CKIIAJAEThCSl CEHUCMIYHMNA PHU3HUK
TEPUTOPIi?

Yomy ckiiaj TpyHTIB OKa3ye BIUIMB HA CUITY 3eMJIETPYCY?

7. SIxuil MOKa3HUK BUKOPHUCTOBYIOTH JJIsi BpaxyBaHHs COLIaJbHOTO (paKkTopa
IIPY OITIHII CEUCMIYHOTO PU3UKY?

o0 E

o
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2 BUBHAYEHHS PU3UKY BUHUKHEHHSA 3CYBY

MeTta: 03HAOMHUTH CTYJEHTIB 3 BH3HAYCHHSAMHM Ta KiacuQiKaIlisIMu
3CYBIiB, HABYMTH BU3HAYaTH PU3UK BUHUKHCHHS 3CYBY.

3aBaaHHA:

1. Bu3HAYUTH THUII 3CYBY 32 HaBEICHUMH KIacH(iKalliIMH.

2. Po3paxyBaTu MMOBIPHICTh BUHMKHEHHs 3CYBY 3a HaJaHUMHU B Ta01.2.3.
BUXITHUMU JAaHUMU 1 3pOOUTH BUCHOBOK.

3. Busnauut 3axoaM 10 3amoOiraHHio a0o o0cCIa0JECHHIO HEraTHBHOIO
BILJIUBY.

2.1 3araaeHi BimomocTi

3cyB - 1Ie pi3Ke 3pYIICHHS TIPChKUX IMOPiA, MpU SKOMY MAacCH, IO
MePEMIIIAOTLCS, BIJICH] BiJi MOHOJITHOI OCHOBH BHIMMOIO TOBEPXHEIO
KOB3aHHS. 3CYBU BHHHMKAIOTh, SIK Y IMYXKHUX, TaK 1 y CKEJIbHUX IMOPOJax IpH
HAsSIBHOCTI MOXWJIO HAXUJICHUX BOJIOYIIOPIB, 1110 BUKOHYIOTH POJIb «3MAICHHS»,
a00 HaJUIMIIIKOBOTO 3BOJIOKEHHSI TPYHTIB. B sKkuiich MOMEHT cuia 3B’S3HOCTI
I'PYHTIB 200 TIPCHKUX MOPIJ OKa3y€e€ThCS MEHINE HK CUJIM TSDKIHHS, W ycsa Maca
NPUXOAUTh Y pyX. BUHHMKHEHHS 3CYBIB BHUKJIMKAIOTh HABOJHEHICTh IPYHTY,
3MiHa BUJY HacaJDKEHb a00 3HUIICHHS POCIMHHOTO TIOKPHWBY, BHBITPIOBAHHSI,
CTpycH. 3CyBHMI pyX 3aBXIM MOB'S3aH 3 HAABHICTIO IPYHTOBUX BOA. IXHii
JIOCTaTOK - HeoOxigHa ymoBa omnoB3aHHsA. OpHak Tpeba co01 SICHO
MIPEACTABIIATH, [0 HE TPYHTOBI BOAM CIYXKaTh MPUYMHOK 3CyBY. HacTto mm
06adnMo, 10 KPYTHIA CXHJI TOJIMH MiTA€ThCS 3CyBaM, a TIOpYd BHUIIE a00 HUKYIE
32 Te4l€r MpU TIA ke TeOoJOriyHid OynoBi, MPU TaKOMY K JOCTaTKy BOJHU
BOJIOHOCHUX TOPHU30HTIB 1 OJHAKOBIA BHCOTI PIBHSA IIJ3EMHUX BOJ HISKHX
3CYBIB HEMA€E MPOCTO TOMY, 1110 CXHJI MEHII KpyTimuii. MoxHa cKazaTH, 10 mpu
JOTPUMaHHI Py HEOOX1THUX YMOB 3CyBU € (DYHKIIISI KPYTOCTI i BUCOTH CXUITY.
Anle He MOXHA CKa3aTH, 10 3CYB - € (DYHKI[IST HAABHOCTI IPYHTOBUX Boj. [l
BUHUKHEHHSI 3CYBIB HAaMOUIBII CHPUATIMBI Taki T€OJOTIYHI YMOBH, KOJH B
OCHOB1 3CYBHOTO CXWJIy 3aJsTalOTh BOJOTPUBKI IIIapu, a BHUIIE JIEKATh
BOJIOHOCHI TOPOJIA. YTBOPEHHIO 3CYBIB OCOOJIMBO CHpPUSIE TaKe 3ajsiTaHHS
nopiJl, NpU SKOMY NaAiHHSA TMOKPIBJII BOJOTPUBKUX MOpiA 30Iraerbecs 3
HAMpsAMKOM YXWJIy TOBEpXHi. BOJOTpWMBKUI TOPHU3OHT MPU IBOMY CIYKHThH
MOBEPXHEI0 KOB3aHHS, MO sAKIA OIbII-MEHIN 3HAYHUN OJOK MOPOJU 3CKOB3YE
JONUHIL TIo cxuiil. HecTifikocTi cxuiy cropusie ¥ miBUILEHHS OOBOJHEHOCTI
IPYHTIB, HAasIBHICTh MyXKUX BIJKJIaJeHb ab0 TipchbKux mopin. Boaa 3amoBHIOE
NOpHU 1 MOPYLIY€E 34UETUICHHS] MK YaCTKaMU I'PYHTY. MIXKIIacTOBI BOJU MOXYThb
JiATA TOMIOHO 3MAIEHHIO W TOJIETIIYBaTH KOB3aHHS. 3B S3HICTh TIPCHKUX
nopil Moke OyTH TOpYyIIeHa MPHU 3aMep3aHHi, 1 B Mpolieci BuBiTproBaHHs. Ha
BUHUKHEHHS 3CyBIB HAaWOUIBIINNA BIUIMB MArOTh JOMIOBI onaau U crpycu. [lpu
CHWJIBHUX 3eMJIETpycax 3CyBH BHHHUKAIOTH 3aBxkAu. [1lo 3k cToCyeThes MOIOBHX
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OIaJliB, T€ 1I€ 3aJICKUTH Bij OaraThox ymoB. Hanpukiman, B Anbpnax sik KpUTHYHA
MeKa MpUMHATA KiIIbKICTh onaiB Buie 2500 mMm. Bunaganus Takoi KiTbKOCTI
OMAaJliB Y KOPOTKUM MPOMIKOK Yacy CTAaHOBHUTH TOCTPY HeOe3neKy. Y pe3ybTarTi
0araTopiuHUX CIIOCTEPEKEHb 3a MPOSIBOM 3CYBHMX IPOIIECIB BCTAHOBJICHO, IO
MacoOBHH TPOSB 3CYBIB CIIOCTEPIraeThCs y OaraToBOAHI POKH ¥ mpu
MaKCHUMaJIbHOMY ITOJI0KEHHI PiBHS ITPYHTOBHX BOJI. BUCOKE CTOSHHS TPYHTOBUX
BOJI III0JI0 TIOBEPXHI KOB3aHHS 3CyBY 1 Horo migHartsa mo 30 - 40 cM y mo0y
npoTaroM 6 - 7 1 € TiporeoyIOTi9HOI0 03HAKOK 3CYBHOI HEOE3MEKU JTaHOTO
cxmiy. BrmacThBOCTI TPYHTIB TOKPUBHUX YTBOPEHb - II€ OCHOBHHUH (aKTop
YTBOPECHHSI W PO3BUTKY 3CyBYy. HasBHICTH y CKJIali TPYHTIB TOKPUBHUX
yrBOpeHb Ounbmie 50% rauHucTOi (pakiii i BONOTicTh IPpyHTY Olnbiie 26%
CIIY)KUTh O3HAKOIO aKTHBI3aIlli 3CYBIB.
Cepen 3cyBHUX SIBUII] MOKHA BU3HAYUTH HACTYITH1 BUJIU:

1. CrioB3anHs 0J10KiB Topou (6J10KOB1 @00 CTPYKTYpPHI).

2. CnoB3aHHs 4YOXJa MyXKUX BIIKJIAIIB (OJHOpa30BE ¥ MIBUIKE) IO
MOBEPXHI CKEJIBHOI a00 Mep3JIoi - 3CYBU-CIUIUBH.

3. CrioB3anHs ApiOHKUX OJIOKIB - OIJIMBAHHS, 1110 OXOILIIOE BECh CXMIT ab0
HOT0 3HaYHy YaCTHHY.

4. BiBcigaHHS CXHIIIB, 3CyB OJIOKIB CKEJIbHUX a00 HAIIBCKEILHUX MOPIJI.

BiamoBigHo 10 IbOTO, MOYKHA PO3TIISIAATH 3CYBHI CXHIIM, CXHIIM OTMOB3aHHS
yoxJia MyXKUX BIJKJIAQAIB (CXUJIM 3CYBIB- CIUIMBIB), CXWJIM OIUIUBAHHSA M CXWIH
OTCEIaHHS.

CTpyKTypHI 3CyBU PO3IUISAIOTHCA MO pi3HUX o3Hakax. A.IL. IlaBnoB e B
MUHYJIOMY CTOPi4Yl pO3JIUJISIB 3CYBH Ha JI€TPY3UBHI U nensnciBHi. [lepmii 3cyBu
"MTOBXalOTh" TEpea CBOIM HIDKHIM KIHIIEM TIUIACTUYHI TipChKi IOPOJIH,
nedopmyroun ix. J[pyri BUIBHO 3CKOB3YIOTH JI0 YPi3y PiKH, MOps, 03€pa.

CTOCOBHO CTPYKTYypHU TIPCBKHX TOpPIJ, IO CKJIAJal0Th CXWUJIH, 3CYyBHU
JUISATHCS HAa HACTYITHI BUIH:

1. acekBeHTH1, PO3BUHEHI B OJIHOPIIHUX MOPOJIaX;

2. KOHCEKBEHTHI, 0 BiIOYBAIOTHCS MO TUIONIMHAX HAIIAPYBaHHS TOPIT
a00 K MO TJIOIIMHAX PO3JIaMiB;

3. 1HCEKBEHTHi, I SKUX XapaKTepHE IEPETUHAHHS TIUIOIIMHAMHU
OTIOB3aHHS MTOBEPXOHB HaIlapyBaHHS a00 TUTOITHH PO3JIaMiB.

3CyBH MOXYTb BiJOyBaTHUCSI HA OJJHOMY BUCOTHOMY SIpyCl - OJTHOSIPYCHI 200
Ha JIEKUIbKOX - OararosipycHi. baraTospycHi 3CyBH CHOCTEpITatOThCA B Topax 1
pianre Ha piBHMHAX, TOJIOBHUM YMHOM TaM, Ji¢ BUcOTa cXwmiiB gocsrae 100 - 200
METPIB.

3a yacoM, pOTATOM SIKOTO BiZIOYBa€ThCS MPOIEC OTIOB3aHHS, BHAUISIOTHCS
3CYBU OJIHOYACHI, MEPIOANYHI ¥ TOCTIMHI. MOXHa PO3PI3HATH 3CYBH Cy4YacHi,
HesiaBHI (110 B1IOYBaNIKCS IECSITKH POKIB TOMY), IaBHI -, 110 CHOB3ajd B TUTMH
1ICTOPUYHOTO Yacy, TOOTO MEHII HiXK 3- 5 THC. POKIB TOMY, 1 PEBHI - BHJIyYECHI
BiJl HAC T€OJIOTIYHO TPUBAJIMMH BiJIpi3KaMHU 4acy CTAHOBUTH FOCTPY HEOE3MEKY.

3a MIBUAKICTIO 3MIMIEHHS CXWJIOBI MPOIECH MIAPO3AULIIOTECA Ha TPHU
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KaTeropii: MOBUIBHI, 31 CEepPeAHBOI0 MBUAKICTIO W mBUAKI. [loBiIBHI 1HOII
HA3MBAaIOTh BOJIOYEHISMH; IIBUJKICTh CIOB3aHHS HE MEPEBUIIIOE JEKIIBKOX
CaHTUMETpPIB y pik. HeOe3meka 1iux 3MiIIeHb TMOJIATaE B TIM, 1110 BOHU MOXYTh
MOCTYIOBO TEPEUTH B IMIBUAKI, IO W BiJ0yBaeThcs 3 OaraTrhbMa BEJIUKUMU
3cyBaMH. 3MIIIEHHS 31 CEPEAHBOIO MIBUJIKICTIO — METPU B TOJUHY a00 METpU y
n00y. IIIBUAKICTS MIBHAKUX 3CYBIB CKJIAJa€ NEKUTHKO NECATKIB KHJIOMETPIB y
ronuHy. Taki 3CyBM MOXYyTh CTaTH NPUYMHOIO Katactpod 3 Oararbma
JIOJICEKUMU JKEPTBAMH.

3cyBHa MUISTHKAa CKJIQJA€ThCs 3 30HU BIAPUBY W (PPOHTAIBHOI 30HH.
(axymymsnii). B 30H1 BimpuBy OyBa€ po3pi3HSIOTH OCOBHY TPEIIUMHY BiApHUBY U
IUIONIMHY KOB3aHHS, MO SKIH TIMO 3CYBY BIIOKPEMHJIOCS BiJ MiACTENIAI0UO1
nopoAau. 3a MEXaHI3MOM 3CYBHOTO TMpOIECY BUPI3HSIOTH 3pYIICHHS,
BUJIABIIIOBAHHS, TIAPABIIYHUA BHUHOC. 3CYBM PO3PI3HAIOTH 32 TJIMOMHOIO
3aJIsiraHHs MMOBEPXHI KOB3aHHA: MOBepxHEBl (10 1 M), Mkl (70 5 M), raubOKi
(6utpmr HixK 20 M). 3a MOTYXKHICTIO YTATHYTIM B MPOIEC MAacH TIPCHKUX TMOPiJ
3CYBH PO3MIOUISIIOTh Ha MUJIKI, BEJIMKI U JTy’Ke BEIUKI.

3a reHeTUYHUMHU KOMIUIEKCAaMHU TOpiJl, SIKI € TOJIOBHUM Je(popMyBaIbHUM
TOPU30HTOM BUPI3HAIOTH HACTYITHI TPYIH 3CYBIB:

1. 3cyBu (IJIaCTUYHOTO THUITY), IIO PO3BMHYTI B JIETIOBIAIbHUX BIJIKJIAaX.
3a MeXaHI3MOM BOHM BUSIBIIIIOTHCS y BUIJIAJI B A3KOIIACTUYHUX AePOpMALIiii.
Jlmst Takux 3CYBIB 'y TXHBOMY MPHUPOIHO-ICTOPUYHOMY PO3BUTKY BHSBJICHA
I’ ITUPIYHA PUTMIYHICTh HE3HAYHOI KaTacTpo(I4yHOT aKTUBI3allli, a s 3HaYHO1
KUIBKOCTI — MEPEBAXXHO JEB’SATU Ta OJUHAIUATHpIYHA. MexaHi3M yTBOpPEHHS
TaKUX 3CYBIB KOHTPOJIOIOTH MEPEBAXXHO MOPQOJIOTIUHI 3HUKEHUX JUISTHOK
penbedy, y MeKax SKHUX HarpOMaJKYEThCS BIJIMOBIIHUN 00’€M JEIIOBIaIbHUX
BIAKIAAIB. Y IIbOMY BHIAJKy HAa KOHTAKTI KOPIHHUX IOpPiJ a00 iXHBOI KOpH
BUBITPIOBAHHSA Ta JIETIOBIAIBHUX BIAKIAAIB (DOPMYETHCS BOJJOHOCHHUM TOPU3OHT,
AKUW € Ba)XIMBUM UYWHHUKOM aKTHBI3allli 3CYBHOTO TMpoIleCy. AKTHBI3aIlilO
3CYBIB IUIACTUYHOTO THITY KOHTPOJIIOE (3yMOBIIIOE) TMEPEayCIM  PEKUM
3BOJIOXKEHHSI TIOP1J] Ta PEKUM (PYHKIIIOHYBaHHSI BOJOHOCHOTO TOPU30HTY. Y pasi
TEXHOTEHHUX 3MiH T€0JOTIYHOTO CEPEIOBHUIIA TJIACTHYHI 3CYBU MOXYTh CTaTH
IMPUYUHOIO aKTUBI3AIl1 CKJIAJHUX CTPYKTYPHO-TUIACTUYHUX 3CYBIB.

2. 3cyBU  CTPYKTYpHi, KOHTPOJBbOBAaHI  BIATOBITHUMH  CTPYKTYpHO-
TEKTOHIYHU-MU YMOBaMH, a TAKOk MEKaMH MOIIUPEHHS BIAMOBIIHUX JIITOJIOTO-
cTparurpagiy-HuX KoMIuiekciB. JlocsratoTe BeneTeHChbkuX 00°eMiB (1o 100
MJIH. M).

CTpyKTypHO-TUIACTUYHI 3CYyBH, PO3BHUHYTI, 3a3BMYail y MeEXKax CXUIIB,
BEpXHS YaCTUHA SKUX CKJIaJieHa TICKOBHKAaMU 3 BHCOKHUMHU  (hI3UKO-
MEXaHIYHUMHU TTOKAa3HUKAMU, a HUKHS — BIAKIAAaMHU TIUHUCTOTO (IIINTy, KU
Ma€ HU3KY JOCUTH CIa0KUX (P13MKO-MEXaHIYHUX MOKa3HUKIB. TOMY Taki 3CyBH
XapaKTEPU3YIOThCSA 3MIMIEHHSM BEPXHbOI YACTUHU Y BUIISAL CTPYKTYPHHUX
3MIIIEHb, @ HIKHBOI — Y BUTJISIAI TJIACTUYHUX.

Tunu ¥ MATANA CXWUJIOBUX TMPOIECIB MO MEXaHI3MYy 3CyBY TOpIT
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BHU3HAYAIOTHCS 3a Ta0m. A.l.

[lin iHKEeHEPHUM PHU3UKOM TEPUTOPIi B ACIEKTI OIIHIOBAHHS 3arpo3u
KaTacTpo(igyHOTO MPOSIBY 3CYBIB PO3YMIIOTh PO3paxoBaHy MMOBIPHICTh iXHBOI
aKTHBI3AIIT 11 J1€0 TPUPOTHUX 200 TEXHOTCHHO-TIPUPOIHUX YNHHHUKIB.

JIMOBIpHiCTh BUHMKHEHHS 3CYBY IPOIOHYETHCS BU3HAYATH, 5K JOOYTOK
HMOBIPHOCTEH JIFOYMX HA HHOTO YMHHHUKIB. B 1iama3oHi 3MiHM KOXKHOTO
YUHHUKY BHJIUIAIOTH I1HTEpBadu (KJacM) BHUCOKOi 1 HU3BKOI HWMOBIPHOCTI,
npuitmatoun ix cymy piBHy 1. Tak, mpu mporHO31 3CyBIB — MOTOKIB YMHHHUK
KPYTH3HH CXWIIB Mae Hu3bKoWMOBipHu#W iHTepBan (0,1) mma 15-20°, a
BucokonMoBipaui (0,9) — cxmwm kpytuszHowo 20-50°, TOOTO aiIs YWHHUKA
KPYTHU3HH CXWJIIB cyma imoBipHOCTI nopiBHIOE 0,1+0,9 = 1. [logibnum unHOM
MiI0UpaoThCs 1HTEPBAIM I 1HIIMX 4YMHHUKIB. Karteropii HeOe3mekw s
3CYBIB HaBejieHO B Tab:. 2.1.

Konu B cykymHOCTi, SIKy MM pO3IJISIIAEMO, N YUHHUKIB, 3 SKUX m
BIJIHOCSITECA JI0 BUCOKOMMOBIPDHUX, TO WMOBIPHICTh BHMHHMKHEHHS 3CYBY
BU3HAYAETHCS 3 CITIBBIIHOIICHHSI:

P = prg™, (2.1)

Jie p 1 q - BIANOBIAHO, IHTEPBAIN BUCOKOI 1 HU3bKOT HMOBIPHOCTI.

[Ipy pi3HUX 3HAYEHHSIX N 1 M WMOBIPHICTh SBHINA B MeEXax
JOCIIIJKYBAHOTO KJIaCy MOK€ OyTH BH3HAUEHA 3 BpPAXYBAaHHSAM TPYIYBAHHS
PI3HOMMOBIPHOCHUX KJIACIB 1 UHCJIA TTOETHAHb.

VIMOBipHiCTh BUHHKHEHHS 3CyBY Ha TIIOII S TAKOX MOJKHA BU3HAUMTH 3
BHpa3y:

W = 1- e P(n/D)s (22)

[Ipu upomy mIUIbHICTH KMOBIpHOCTI P(on/D) yTBOpeHHS 3CyBHOTO
OCepeIKy Ha OJIMHUIII TIJIONII TePUTOPIi BU3HAYAEThCs 3a hopmyroro baiieca:

P(on/D) = P(on)((D/on)/p(D)), (2.3)

ne P(on) — ampiopHa WIUTBHICTE HMOBIPHOCTI BUHUKHEHHSI 3CYBHOTO
OCepelIKy Ha OJIMHMIII TUTOIII];
P(D/on) — iMOBIpHICTh CIIOCTEPEIKEHHS 03HaKU D mpu yMoBi, 110 Ha
JUJISHIT B1TOYBA€THCS 3CYB;
P(D) — anpiopHa WIMOBIPHICTh CIIOCTEPEIKEHHS 03HAKU D.
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Ta6nui 2.1. Kateropii Hebe3eku mpupoIHUX MPOIIECIB JIJIs 3CYBIB

IToka3Hukw, 10 Kateropii Hebe3neku npoiiecis
BUKO- HaI3BUYATHO TIyKe HeOe3MneyHi | MOMIPHO
PUCTOBYIOTBCS IIPH | HEOE3IIEUHI HeOe3neuH1 HeOe3neuHi
OLIIHIII CTYIEHIO | (KaTacTpodivHi),
HeOe3IeKu 0,5 oguHUIB 0,3oauuniy | 0,2oauaumi | 0,1 oguHuIg
MIPUPOTHOTO
poIIeCy
[Tnomanna
BpPa)KCHICTh OunbI HIX 30 11-30 1-10 0,1-1
teputopii, %
[Tnoma  pa3oBoro MEHIII HIXK
MpOsIBY Ha OJIHIN 1-2 1-0,5 0,01-0,5 |0,01
TUIAHIN, KM?
O6’eM 3aXOIICHHUX
TIopiJ pu 10-20 5-10 0,001-5 10 0,001
pa3oBOMy  IpOSBI,
MITH. M°
[ToBTOpPIOBAHICTB, 0,01-0,1 0,1-0,25 0,25-0,75 1
OJI. B PIK

IIpuxnao pozpaxyuxy:

3asoanns: Po3paxyBaTu pu3MK BUHUKHEHHS 3CYBIB 32 YMOB:

- CKJIaJ] T€OJIOTIYHOTO po3pi3y: jiec (15 m), rpaniTHMIL map (gami);

- TIMOMHA 3aJISITaHHS TPYHTOBUX Bo, M (10 m);

- TUTOIIATHA BpaXkeHiCTh Tepurtopii, %o (20 %);

- IJIOIIA Pa30BOro MPOSABY HA OJHIM AinsHLi, (2 KM?);

- MOBTOPIOBAHICTh, 011. B pik (0,1);

- HaxWJI 3aJIsraHHs 1acTiB, rpaj (40°).

O6’eM 3aXOIUIEHUX IIOPiA IIPU Pa3oBOMY MNposiBi (MIH. M°) IOpiBHIOE
n0OYyTKy ILION pPa3oBOro IMpOsBY Ha OAHiM mimsHui (2 kM?) Ta IIMOUHU
BEpXHBLOro mapy nopoau (15 m). Bin gopisaroe 0,03 miH. M3,

Orinka IMOBIPHOCTI MTPOSIBY KOKHOTO 3 YHHHUKIB!

1. I'muOuna 3amsgranHs rpyHTOBUX Boa 10 M, me Ha 5 M BHUIIE BijI
BoZloynopy (TpaHITHUH mIap) TOOTO MIap TOPOAM B S5 METPIB MOBHICTIO
3BOJIOJKEHO, Ilefi YMHHHUK 3a mKanoro Bix 0 mo 1 moxkua ominutu gk 0,4
(Tabmn.2.3).

2. Ilnomaana BpaxkeHicth Teputopii 20% , 3a Tadn. A.1 e ckianae 0,3
OJIMHULII B11 CyMU HMOBIPHOCTEH MPOSIBY.

3. OO’eM 3axOIUIEHHX TIOpiJ TpU Pa30BOMY MPOsBi
M nopisHioe 0,2,

4. Tnoma pa3oBoro NposiBy Ha oHiM xinsgHui 2 kM2 gopisHioe 0,5.

0,03 mH.
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5. IloBTOpIOBaAHICTH, OJI. B pik AopiBHIOE 0,5.

6. Haxwui 3ansranns miacti 40° nopisaioe 0,9.
Po3paxoByeMo HMOBIpHICTB 3a popmyiioro (2.1):
P =0,4x0,3%0,2%0,5%0,5%0,9= 0,0054

BucHoOBOK: TTpy HassBHOMY CKJIaJi YMHHUKIB PU3WK BUHUKHCHHS 3CYBY
HeBenmkui, i ckimagae 0,0054.

Tabmuns 2.2. Buxigni gaHi O po3paxyHKy WMOBIPHOCTI BUHUKHEHHS

M), Mepredi (zami).
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3CYBY

Ne | Cxnag ['mubuna | [Inoman- | [lnoma | O6’em 3a- [loBro | Haxun
Ba | TeOJIOTiU | 3asiraH- | HA Bpake- | pa30BOTO | XOIUICHUX | PIOBa | 3ajIsTaH
pi | HOTO HS TPYyH- | HICTb Te- | IPOSBY | IMOPiJ TIpH| HICTh, | HS IjIac
aH | po3pizy™ | TOBHX putopii, % | Ha OnHIN | pa30BOMY | OZ. B | TIB,Ipaj
Ty BOJ, M JUJISHIT, | TIPOSIBI, pIiK

KM? MJIH. M°
1 | 15 20 1 po3paxo- 0,25 20
BYETBCS

2 I 20 10 0,6 0,50 10

3 11 20 30 2 0,4 5

4 1 15 5 0,1 0,01 50

5 1L 8 12 0,8 0,05 30

6 I 18 7 0,1 0,15 15

7 I 15 20 3 0,05 20

8 11 25 15 0,8 0,01 40

9 I 22 3 0,2 0,75 50

10 I 10 6 0,05 0,1 15

11 1 24 11 0,7 0,3 5

12 1 20 2 0,1 0,4 20

13 I 20 9 0,5 0,01 30

14 11 10 1 0,01 0,1 20

15 11 5 15 1,5 0,01 5

16 I 15 5 0,7 0,2 20

17 I 18 20 1,0 0,15 30

18 I 18 2 0,9 0,75 40

19 1 15 22 1,2 0,3 10

20 11 7 15 2 0,2 50

21 11 8 7 0,6 0,02 5

22 ] 15 2 0,2 0,6 45
| 23 I 17 3 0,5 0,2 15
* T'eomoriuni po3pisu (Bix moBepxHi): | — mickoBuku (20 M), TIMHUCTUN (ITinT
(40m); 1l — memroBianbH1 Biakaaau (25 M), rpanitHuii map (gam); 1 — gec (10



Tabnuusg 2.3. OpieHTOBHUH BIUIMB IIapy 3BOJIOKEHHS Ha HMOBIPHICTD 3CYBY:

[Tap IOBHOTO | VIMOBIpHICTB [ap MoBHOTO | IMOBIpHICTH
3BOJIOYKEHHS 3CYyBY y | 3BOJIO’KEHHS 3CYyBY
BIJTHOCHUX IPYHTY, M BITHOCHUX
OJIMHUIISIX OJTMHUIISIX
0 0,001 3 0,17
1 0,1 4 0,2
2 0,13 5 0,4
KoHTpoJIbHI NUTAHHS:
1. lo Ha3uBarOTh 3cyBOM?
2. B axux Bumagkax gopMyeThCs 3CyB?
3. Knacudikaris 3cyBiB?
4. Metoau BU3HAUYEHHS pU3UKY BUHEKHEHHS 3CyBIB?
5. Kareropii HeOe3nexkn NpUPOAHMX MPOUECIB BITHOCHO (HOPMYBaHHS

3CYBIB?

Iepeaik airepatypu:
1. T'omogcekuit C.B., Pyneko I'.I., Ilpecuep b.M. Exonoriuna Oe3mneka

TEXHONIPUPOJHUX TEOCUCTeM Y 3B’A3KYy 3 KaTacTPO(piYHUM PO3BUTKOM
reoJsiorigyHux mnporiiecis. - K.3AT “HIYJIABA” , 2002. - 624 c.

2. 3anonnna H.B., CanskoB B.A., JIeu K.I'. CoBpemenHas reoquHaMuKa 1
renoauHamuka. [lpupomnsie kaTacTpodbl M OpraHu3alus ITPEBEHTHBHBIX

MEPOIPUATAA TPU Ype3BblUaWHBIX cuTyauusx. — HUpkyrck: Usn-so Upl TV,
2004. - 86 c.

3. KacpsiHoBa H.A. Dkonorudeckne pucku W reonuHamuka - M.:Hayunsrii
mup, 2003. - 332 c.

4. KoponeB B.A. MOHUTOpUHI T€OJIOTHYECKUX, JIUTOTEXHUYECKUX U
aKoJIoro-reoyiornyeckux cucreM -M.: M3n-so KJ1Y, 2007. - 416 c.

5. Cuull 22-01-95. T'eodusuka omacHbIX MPUPOIHBIX BO3ACHCTBUN - M.:
[MTHUUUC TI'occrpost Poccun, 1996. - 6 c.

6. CII 11-105-97. NHXeHepHO-Te0I0THYECKUE U3BICKaHUS VIS
ctpoutenbcTBa. Yacte 1I. TlpaBuiia mpousBoacTBa paboT B pailoHax pa3BUTHUS
OIMAaCHBIX T'€OJOTMYECKHX U WHKEHEPHO-TeoJoruueckux mpoueccos / I'occTpoit
Poccuu - M.: ITHUMUC TI'occtpost Poccun, 2000.
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3 BUABHAYEHHS PU3UKY BUHUKHEHHS CEJIEN

MeTta: 03HaHOMHTH 3 BU3HAYCHHSAMH Ta KJIaCH(IKaI[IsIMK Celici, HAaBUUTH
BU3HAYATH PU3HK CXOY CEJI0 32 METCOPOJIOTIYHUMH JTAHUMHU.

3aBaanus: Po3paxyBaTl pU3MK BHHEKHEHHS CENI0 U TpaHUYHY HOTO
KOHIICHTpAIlII0O 3a HaBeJACHHMMH BHINEe (QopMyldaMu W BUXIIHAMH JaHUMH
HaBeJleHMHU y Tabm. 3.2. BusHaunTH 3ax0au 10 3armo0iraHdio abo ocimabiaeHHo
HETaTHBHOTO BIUIKBY.

3.1 3arajabHi BizoMocTi

CeleBi TTOTOKHU - 11€ KOPOTKOYACHI PYHHIBHI IMMOTOKH, 1110 MEepeBaHTaXEHI
Ips3b0-KaM’IHUM MarepiajoM, 10 BUHUKAIOTh NPH YEpPryBaHHI TPUBAIUX M
OUJIBIII MEHIII MOCYIUIMBUX MEPIOAIB Yacy 3 KOHTPACTHUM KOJIMBAHHSIM JI0OOBHX
temriepatyp. [Ipu nboMy BinOyBaeThCsl (pi3UUHE BUBITPIOBAHHS CKEIIBHUX MOPIJ
3 KOPOTKOYACHUMH TEpioJaMu 3JTMBOBOTO BUIIAJIIHHS OMaJiB a00 1HTCHCUBHUM
TaHEHHSM CHITY. 3a3BUuYail BUHUKAIOTh Y MEPEATripChbKUX, TPChKUX paloHax, y
OaceiiHaX HEBEIIMYKUX PIUOK U JIOTIB 3 BEJIMKMMU HaxmwiamMu Taiseery (>0,1).

3a xapakTepoMm MaTepiany, 10 TPAHCIOPTYETHCS, BUPI3HSIIOTH CEJIi:

1) rpsizeBi — 3 rps3310;

2) KaM’sH1 — 3 KaMIiHHSIM;

3) 3MilllaHi — 3 TPA33I0 ¥ KaMiHHSM.

3a MOXO/KEHHSAM BUPI3HAIOTH CEJi: JOUIOBI, CHITOBI, JbOJOBUKOBI il T.II.
(Tabm. 3.1).

3a MyTHICTIO IOTOKY BUPI3HSIOTH:

1) HanOCOBOAHI MyTHICTE ckiagac 1100-1600 kr/m;

2) rpsasesi — 1400-2000 kr/m>,;

3) rpasbokam’sai — 1800-2500 kr/m>,

CeneBuil mpoluec — 1e MpoLec B3aEMOJIi CEJIEBOr0 MOTOKY 3 PYCIIOM.
MexaHizmMu (OpMyBaHHS CEJIEBOi CYMIIIKM BEIUKOI HIIJIBHOCTI MOXYTh OyTH
3BEJIEH1 J0 ABOX CXEM:

1) yTBOpEHHIO B’SI3KOTUIACTUYHOI MacH B HACJIIOK 3CYBY BOJOHACHYCHUX
ripCbKUX TMOpiA, [0 NPU3BOAMTH N0 pyHHauii (B HacHigoK 00 €MHUX
nedopmailiil) CTpyKTypH I'PYHTY il IEepeMilllyBaHHIO MacH B 3arai;

2) yTBOpPEHHSI BUCOKOKOHLIEHTPOBAHOI CyMIIlll TBEpAOi ¥ piakoi (a3 mnpu
B32€MO/IIi BOJHOTO TIOTOKY 3 PUXJIO00JIOMKOBHUMH TTOPOaMHU.

B nepmoMy BuMajnKy MNo4YaTKOBAa WIUIBHICTh CEJEBOI CyMilll oOApasy
BHUCOKA i BU3HAYAETHCS CIIBBIAHOMIEHHSM TBEPJ0i ¥ pimkoi (a3 y mopoji, 1o
3CyHyJacs.

VY npyromy BHUIAJKy CIOCTEPITAETHCS MOCTYMOBE MO Mipi PyXy MO OCEPEIKY
cesneopMyBaHHS, HACHYECHHSI BOAHOTO TIOTOKY TBEpIUM MaTepiaiom. OcTaHHIN
MeXaH13M MOXe OyTH peai3oBaHO JIBOMA ITUISIXaMHU:

1) ocHOBHa YacTWHA TBEPAOi CKIIAJIOBOI 3BAXKYETHCS y Maci IMOTOKY 3a
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PaxyHOK TypOYJEHTHOTO TMEpEMIIIyBaHHS OCTAHHbOI.

Haitbinpm  kpyriHi

dbpakiii Ha mepurii cTaAli mpolecy BTpayvarOTh KOHTAKT 3 PYCIOM M TaKOXK
Nepexo/isITh y 3BAKCHUN CTaH B HACHIJIOK 31TKHEHHS (IIpU CBOEMY pyci) 3
eJIEMEHTaMU IIOPCTKOCTI OCepeNKy ceneopMyBaHHS.

Ta6mug 3.1. Kimacudikariiis ceneit 3a moxoKeHHIM

Tunu [Iprunan Po3noscromxkeHHs Ta
BUHUKHEHHS 3apOHKCHHS
Camuii  pO3NOBCIOJUKEHUH ~ Ha
JlomoBun 3MBH, 3aTsDKHI 01l | 3eMJie TUIT celiel. YTBOPIOEThCS B
HACIIJOK PO3MHBY  CXWIB H
YTBOPEHHSI 3CYBIB
[HTEeHCUBHE CTBOpIOIOTHCS MEPEBAKHO y Topax
CHiroBuit CHITOTAHEHHS cyOapktuku. [loB’si3aHi 31 3puBOM
1 IEpE3BOJIOKEHHSIM CHITOBUX Mac
[HTEHCHUBHE TaHEHHSI | Y BUCOKOTIpHUX paillOHaX.
JIbO1OBUKOBHIA JIbOITY 3apoKe-HHA MOB I3aHE 3
IIPOPUBOM TAJIHX JIhOJJOBUKOBHX
BOJI
VY paitonax gitounx ByskaniB. Cami
Bynkanorennuii | BuBep:xeHHs Benuki. B Hacniiok 6ypHOTO CHIro-
BYJIKAHIB TaHEHHS U MIPOPUBY KPaTEPHUX
03ep
VY paifoHax BHUCOKOI CEHCMIYHOCTI.
CelicMOT€HHUI CunpHI 3eMIIeTpyCH 3puUB IPYHTOBHX Mac 31 CXUJIIB
JliMHOTeHHMI YTBOpeHHs 03€pHUX | Y BHUCOKOTIPHHUX palioHax.
KOTJIOBUH PyiinyBanHs rpe6enb
AHTpornoreHHul (CKOITMYEHHS Ha TUTSTHKAX CKJIayBaHHSA
i IpsAMoTo TEXHOTCH-HUX TIOPI/I. BiaBaiiB. Po3mMuB ¥ CrioB3aHHA
BILIUBY HesxicHi 3emiisHi TEXHOTEHHUX mopiA. PyiiHaris
rpe0Ii rpedenn
AntponioreHnuid | [lopymenns Ha ginsiHkax 3HENIKOIKEHHS JICIB,
Ta HEMPSIMOTO TPYHTOBO-POCIMHHOTO | YK, PO3MHB PyCeN i CXUIIB
BILTUBY MTOKPUBY

2) cenedopmyrodi IOPOJIH, IO 3AJIATAIOTh Ha BEMKHUX HaXWiIaXx (1>ig)
# He MaroTh 34YeruieHHsS (B yMOBax I[IOBHOTO 3aTOIUIEHHsS) HalyBaloOTh
MO>KJIMBOCTI CaMOCTITHOTO MacOBOTO JIABUHHOTO PYXY, MEPEeMINIyIOUnucCh 3
BOJZIO10, BOHM MEPEMILIYIOTHCS U B KIHIII KIHI[IB (DOPMYIOTh CEJIEBY Macy BUCOKOI

MIJIBHOCTI.

['paHryHEe HACHYEHHS MOTOKIB TBEPIOIO CKJIAI0BOIO BU3HAYAETHCS:
1) BUTpaTaMu MOTOKY;
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2) MiHEepaJOTIYHUM U TPaHYJIIOMETPHUYHUM CKIIAJIOM CeIePOPMYIOUHX TTOPII;

3) MophoMETpUYHUMH XapaKTEPUCTUKAMHU OCEPEAKIB cee(opMyBaHHS.
IcHye mpsiMa 3aJIeKHICTh MK KOHIIGHTpaIli€lo TBepaoi ¢ga3u B MOTOI U
HaXWUJIOM pyca:
1) Ilpu manux #oro 3HadeHHSX (0-5°) ceabOBiI MOTOKHM BEIUKOI HIIIBHOCTI
(6inpm Hik 2000 kr/M®) He (GOpPMYIOThCS HaBiTh NPH BEIMKUX BUTPATaxX
BOJIHOTO TIOTOKY.

2) CenboBi MOTOKH BEJIMKOI MIUIBHOCTI (OPMYIOThCS Ha Haxwiax 16-18° i
OlbIIIe.

3) 1llinbHi cenboBi motoku (2300-2500 kr/mM3) MOXKYTh pyXaTHCh O€3 BUTpAT
MacH Ha Majux Haxmiax (2-3°).

4) Tlpu Benukiii MmiIBHOCTI cenboBOi  cymimi  (2450-2500 kr/m® mpu
IIBHOCTI TBEPAOI CKIamoBoi 2650 kr/mM®) MOTOKM MOXKYTh 3yNUHATHCS O3
BUJIMMUX HACIIIKIB pO3Maay Ha TBEpAY U PIAKY CKJIaJI0B1 Ha Haxmiax 4-6°.

BBakaeTbcs, 1110 KOHIIEHTpAIlisl BIekomoi ¢asu (p), OiibIna HixK:

p = 1,21i0/(1-2io), (3.1)

7€ 1o — HaXWJI pyclia, HEMOXKJIHBA.

36inbieHHs piakoi dha3zu Ha 8-10% B ckimaal CyMmiln MOXe IIPU3BECTH 10
po3naay CelbOBOI CyMillll, BiIOYBA€EThCS OCAKEHHS HAHOCIB Ha JHO pycia, B
HACJTIZIOK 3MEHIICHHS IMO0YaTKOBOI HANMpyrd 3pyImICHHS. B I1bOMy BHIIaIKy
noTpiOHA JOJIATKOBA €HEPTis JAJI MiITPUMYBaHHS HAHOCIB y 3BaKEHOMY CTaHI.

Cenp siBsie coboro rpizHy cwiy. [IOTIK, 1O CKIaAAa€ThCs 31 CYyMIIIKU
BOJM, Tpsi3l ¥ KaMiHHS, CTPIMKO HECETbCS BHU3 MO PIYIli, BUBEPTAIOUU 3
KOpIHHSIM JIepeBa, 3pUBAIOYM MOCTU, PYHHYIOUHM Tpebii, oOauparoyu CXWIH
JIOJIVH, 3HUIIIYIOUU nociBu. Hebesneka ceneit He TUIbKU B 1X PYHHYIOU1N CHIIL, a
e ¥ y panToBOCTI iX MOSBU. 3JTMBU y TOpPaxX 4acTO HE OXOIUIIOIOThH Mepearip’s,
1 y HaceJIeHUX MICISX Cellb 3 SIBISETHCS PANTOBO. 3-3a BEJIUKOI IIBUIAKOCTI TEUii
Yyac BiJl MOMEHTY BUHUKHCHHS CENI0 y ropax W J0 MOMEHTY HOTO BHXOAY Yy
nepearip’s oouucaoerbes yacto 20-30 xBUIMHAMU.

Sk Oyno ckazaHo Bulle, s (OpMyBaHHS celeil MOTpIOeH TpUBAIMIA
0e3701I0BUI Teploa UIsi HAKONMMWYEeHHS OOJOMHOro martepially, TOMY s
POTHO3Y BUHHUKHEHHS CeJiei, SK MPaBHJIO, BUKOPHCTOBYIOTh METEOPOJIOTIUHY
1H(OopMalliio. Tak, HasBHICTH HeOe3neku cxoay cemo (V) MoxHa
BU3HAYHTH 3 PIBHSHHS:

=-11,29 + 0,081y + 0,27tmin + 0,051r + 0,111 Tmax + 0,0003Sy, (3.2)
ne Y ¥ r — 1oOoBHii 11ap OmajiB i BiTHOCHA BOJIOTICTh TOBITPS;

tmin i Tmax— MiHIMaJIbHA TeMIlepaTypa TIOBEPXHI IPYyHTYy U
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MaKcHUMaJbHa TeMIlepaTypa MmoBiTps;

Sy — cyma omaiB 3a nomnepeani 20 aio.
Sxmo V>0 1o BBaXaeThCs, 0 PU3UK CXOAY CEIBIO iICHYE.
Haiibisp1ia iMOBIPHICTh CXOJIy CENIO JICKHUTh B HACTYITHOMY Jiara3oHi
dakTopiB: MiHIMadbHA TeMIiepaTypa moBepxHi rpyHTy 10-22°C, temmneparypa
noBiTps MakcuMmanbHa 20-40°C. 31 30UIBIICHHSM TEMIEPAaTyp B IHOMY
Jiana3oHi poJib BEIWYWHU ONaAiB B (OpMyBaHHS CEIIO 3HIDKYETHCS, IIPH
BEIIMKHUX TEMIIepaTypax celib (OPMYETHCS W MPHU HEBEIUKIM KUTHKOCTI OIAIiB,
BHNAJIHHSA K BEIHMKOI KUIBKOCTI OMmaAiB B TAaKUX YMOBaX HPH3BOJIUTH 0
dbopmyBaHHS KaTtacTpoiuHMX celeid. 31 3MEHIICHHSIM TEMIIEpaTyp CTYIiHb
PU3HKY CEJICyTBOPCHHS 3HUXKYETHCS, a4 BEIWYMHA CEJICYTBOPIOIOYMX OIaJIiB

pocrTe.
IIpuxnao pospaxyuxy
3aeoanna: Po3paxyBaTu pU3UK BUHMKHEHHS CeJed 3a JTUHUMH TaOJIuIll
3.2.
1. MakcumanbHO MOXKJIMBA KOHIIGHTpallis BiekoMoi (aszu (p)
p = 1,21i¢/(1-21p) = 1,21x0,10/(1-2x0,10) = 0,15.
MMoBipHO, 1110 MO>Kke CHOPMYBATHCH HAHOCOBOIHMUIA CEllb.
2. Oniaroemo Hebe3neky cxoay ceito (V):
V=-11,29 + 0,081y + 0,27tmin + 0,051r + 0,111 Tax + 0,0003S, =
-11,29 + 0,081x45+0,27%23 + 0,051x76 + 0,111x37 + 0,0003%x2 =6,55
Ne Haxun | [lo6oBuii | BinHocHa MinimanibHa [MakcuManbia (Cyma onajiiB
pyciia | Imap oma- | BOJOTICTh [TeMIlepaTypa | TeMIepaTypa Ba MorepeHi
JiB, MM | IOBITPS, %0 MOBEPXHI noBitps, °C 20 116, Mmm
rpyHty, °C
ITpuk | 0,10 45 76 23 37 2
Jaz

BucHoBok: IcHY€e pU3UK CXOAy HAHOCOBOJIHOTO CEJIIO.
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Tabmuus 3.2. XapakTepUCTUKU MOTOJHUX YMOB 30HUM MOXKJIUBOTO CXOMY

celei
No Haxun | [lo6oBuii | BinHocHa MiniMaiibHa [MakcuManbHa (Cyma omnajiiB
pycia | miap oma- | BOJIOTICTh [TeMIIepaTypa | TeMIeparypa Ba IIONepe/IHi
JiB, MM | IOBITPsI, % [MOBEPXHI1 noBiTps, °C 20 116, MM
rpyHty, °C

1 30 120 78 15 36 0

2 0,19 100 88 25 34 1

3 0,15 60 95 20 33 5

4 0,30 75 66 18 35 6

5 0,10 45 70 22 37 15

6 0,18 77 88 17 38 30

7 0,20 35 98 19 35 2

8 0,15 45 67 20 32 3

9 0,13 66 87 21 30 10
10 0,10 78 80 22 33 1
11 0,10 52 95 23 36 2
12 0,50 49 79 12 29 5
13 0,17 60 80 16 32 7
14 0,19 70 87 19 35 20
15 0,10 55 80 17 33 15
16 0,15 45 98 18 34 4
17 0,15 60 95 22 37 1
18 0,18 56 89 19 35 5
19 0,20 77 76 16 33 10
20 0,15 70 80 18 37 1

2004.

KoHTposbHI NMTaHHA:

1. TlpuunHM BUHEKHEHHS cenei?
2. Knacudikaris ceneii?
3. MeTonu BU3HAUYCHHS PU3UKY CXOJY CEJICH?
4. YMOBH BUHEKHEHHS celeit?
Ilepeaik giTtepaTypu.
1. 3aponuna H.B., CanbkoB B.A., Jlesu K.I'. CoBpemeHHasi reoluHaAMUKa U
renonuHamuka. I[lpupoansie katacTpodbl M OpraHu3alus NTPEBEHTUBHBIX
MEpONPUATANA TPU 4Ype3BbUaHbIX cuTyanusx — Mpxyrck: U3g-so Upl'TY —

- 86 c.

2. Cuull 22-01-95 T'eodusuka omacHbIX NPUPOAHBIX BO3IAEHCTBUU - M.:
[THUMUC T'occrpost Poccun, 1996. - 6 c.
3. Xepxeynmuaze ['MI. O BO3MOXHOM BIIMSHUM JUIMTEIBHOW 3acyXd Ha
napameTpsl cesneBoro croka// Co.tp. VI3MeHeHust mpupoIHOi cpebl Ha pyoexke
Teicsiuenetuid - Tounmucu-Mockaa, 2006. - C. 53-58.
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4 BUBHAYEHHSA PUBUKY BUHUKHEHHS ITOBEHI

Meta: 03HallOMUTH CTYJEHTIB 3 yMOBaMU BHUHEKHEHHSI TIOBEHEH Ta
HAaBUYHUTH BU3HAYATH PU3UK BUHEKHECHHS BU3HAYHUX MTOBEHEM.

3aBaanHs: BusHauuTi MMOBIPHICTh BUHUKHEHHS MOBEHI 32 JOMOMOTOIO
MOJIeNIel TUIa YOPHOTO SIMKY 1Mo Martepianam [impoMercimyxOu. Busnauwmtn
3aX0JIU TIO0 3a1o0iraHHio a60 0CcIabIEHHIO HETaTUBHOTO BIUIMBY.

4.1 3araabHi BizomocTi

dopmyBaHHSI CTOKY — CKJIagHuil OaratodakTopHuii mpouec. Bin
CKJIAJA€ThCS 3 BEJIMKOI KIIBKOCTI YAacCTHUX MPOIECIB, L0 PEryIIOITHCA
IpSIMUMH Ta 3BOPOTHIMHM 3B’S3KaMU W JIOKaJi30BaHI y MeXax PIYKOBOIO
Oaceitny. Cam OaceiiH mnpuiiMae, MePEPO3NOJIIsLE, AKYMYIIOE, PO3CIIOE U
CIPSIMOBY€E TIOTOKM PpEYOBUHU (OMaau, CTIK, BUIIAPOBYBAaHHS) ¥ eHeprii
(pamiamiiHuii ¥ KOHBEKTUBHHUHN TEIIOOOMIH), IO HAIXOJATh 330BHI U TyaH XK
YXOJISTh.

PiukoBwuii GaceliH 31 cBOiM penbedoM, TIPCHKUMH MOPOJAMHU, TPYHTOBUM
H POCIMHHUM TMOKPUBOM, TiIpOrpadiyHOI0 CITKOIO, BOJOMMaMHM i 1HIIUMU
MITYYHUMU CIOPYJaMH, BIIHOCHO BOJM, IO TMOTPAIUIsi€ Ha HOro IMOBEPXHIO
BUKOHYE JIBOSIKY (DYHKIIIIO:

1) 3 ogHOTO OOKY, BiH HapsIy 3 IMOTOJ0K0 BU3HAYAE CITIBBIIHOIICHHS MiX
oIaJlaMH, CTOKOM i1 BUIapOBYBAHHSM (BOJIHUI OanaHC);

2) 3 APyroro — BUKOHYE MEPEPO3I0IiJ CTOKY B yaci (TpanchopMmartis).

Crik, 3a 3BHYai, MIAPO3AUIAIOTh Ha Talui W gouoBuil. Jpyruii 3 HuUX
BIJIHOCHO OLTBIII CTPIMKHUU TIpOIIeC 1 BiIOYBAETHCS OYPXIIMBIIIIE HIXK TIEPIIIUH.

dopMyBaHHS CTOKY 3a0€3MeUyI0Th HACTYITHI SBUIIA:

- BUTIQJIIHHS OMa1iB (Jomry abo CHIry);

- IepexBaT YaCTUHU OB POCTUHHUM TOKPUBOM,

- (GOpMyBaHHS CHITOBOTO MOKPUBY (XapakKTEPHU3yEThCs, B OCHOBHOMY,
MOTYXKHICTIO ¥ IIIJTBHICTIO CHITY);

- IMHaMIKa TeIJIOBOiI €HEePrii B CHITOBOMY IOKPUBI,

- CHITOTAHEHHS

- BOJIOBi/I/1aya 31 CHITY;

- IMHAMIKa TEIJIOBOi €Heprii B IPYHTI W PErojiTi, OCHOBHUM BIUIMB SKOI
HE CTIK B110YyBa€eThCsA y OPMYBaHHI JIbJUCTOCTI Ta IH(IIbTpALIi;

- Ipo1iecH 1HPIBTPALli] il TOBEPXHEBOTO CTOKOYTBOPEHHS;

- IOBEPXHEBA 3aTPUMKA YACTUHU TTOBEPXHEBOTO CTOKY y O€3CTIUHHUX
BiJl'eMHUX (popMax MiKpopenbedy CXUIIB;

- JIopycioBa TpaHchopmallisi TOBEPXHEBOTO CTOKY, IO BIOMBAETHCSA B
HaKONMYCHH1 ¥ CTIKAHHI BOJIM I10 TTIOBEPXHI CXHUIIIB;

- TWHAMIKa TPYHTOBUX BOJI;

- BUIIAPOBYBAHHS,
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- MI3EMHUN CTIK;

- JopyciioBa TpaHchopMallisl MiA3EMHOTO CTOKY, IO BiAOMBA€THCS B
PO3MOAIEHHI OCTAaHHBOTO MO sipycaxX IeoJIOTTYHUX CTPYKTYp MPUIOBEPXHEBOT
TOBIII JIiTOcPepHn y MekaxX pIUKOBOTO OacelHy W MOJajbIoi Pi3HONIBHUIKICHIM
pO3rpy3li MiI3EMHUX EMHOCTEN Y PYCIIOBY MEPEKY;

- pycnoBa TpaHcdopMallis BOIM, MO0 MOTpamuisie y TriaporpadpidHy
MEpEeXy PIYKOBOTO OaceifHy, IO 3aKII0YAEThCS B MEPEPO3MOALT i€l BOAH B
4aci;

- CTIK Y 3aMHKAI0Y0MYy CTBOPi — pe3yJbTaT B3a€EMOJIIi MEpepaxoBaHUX
MPOLIECIB.

MonemtoBanHs (HOPMYBaHHS CTOKY IMMPOBOJSTH PI3SHUMH CIIOCOOaMHU.

BupizHstoTh Moj1eN1 THIIA:

- YOPHOTO AIIUKAa;
- CIpOro SIIMKa;
- OLJIOTO SITITUKA.

[Ipn MopjenroBaHHI 3a THUIIOM YOPHOrO SIUKa BIAOMI BXigHiI (X) #
BuxigHi (Y) XapakTepuUCTUKU MOJENI, a OMepaTrop MEPETBOPEHHS BXITHUX
BenuurH Ha BuxigHi (K) € eMmipuunuii KoedimieHT, CKIa SKOTO HEB1TOMMIA:

XK—>—>YVY
YV =KxX, K = const.

Hanpuxknazg cTik BoAM 3aJI€KUTH Bij] OMaiB, 10 B1IOYBAETHCS 3 ONalaMU
Ha OaceitHl He BIJJOMO.

Y Mojensx Tuna ciporo SMKa BIOOMI  J€AKl  XapaKTEpPUCTHKU
TpaHchopMallii BXiIHUX BETUYUH Y BUXIIHI.

K=1(I, W, E, ...),

ne I, W, E — xapakTepuCTUKU BIJ SKUX 3aJICKUTh OIEpPaTop
nepetBopeHHs K, Hampukmnaa, aias CTOKy Bojau: 1H(OUIBTpaIlis, BOJIOTICTh
TPYHTIB, BUIIAPOBYBAHHS U T.II.

[Tpuknan.

Hanano: KinekicTs onamiB, mo ovikyetbes (142 mm), 6aratopiuHi psau
CIIOCTEPEXKEHb 3a OMajaMu 1 CTOKOM Y HaJaHOMY IIYHKTI CIIOCTEPEKEHb
(Tabn.4.1). PimenHs:

1. byayemMo rpadik 3aqe)HOCTI BUTpaT BOJIM BiJ aTMOC(EpHUX OIajiB
(puc.4.1).

2. Po3paxoByeMo eMmipHYHy KpPHUBY 3a0€3MEUEHOCTEH BHUTpPAT BOAM IS
JOCITIIKYEMOTO IMYHKTY CIIOCTEPEIKEHb.

Hns  moOyaoBuM  eMmipu4HOi  KpUBOi  3a0€3MEUEHOCTI  BEJIUYUHU
CIIOCTEPEKEHOT 3MIHHOI PO3TAlIOBYIOTh B MOPSAKY 3MEHIICHHS 1 00YHCITIOIOTH
320€3IeUeHICTh KOXKHOTO WieHa PAAy 3a (opMYJIOH:

" _100%
n+l1 , (4.1)
Jie M — MOPSAIKOBHUI HOMEP WICHA PSAY;
N — KUIBKICTh YJICHIB PSAY.

p:
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Abo
=m=03 160%
n+0,4 (4.2).

[lepma 3 HaBeacHUX GOPMYIT PEKOMEHAYETHCS IS  OOYHMCICHHS
3a0€3MeYEeHOCTI MAKCUMAIBHUX BUTPAT BOJH, a APyTa — JJIsi O0UNCICHHS HOPMH
pPIYHOTO CTOKY Ta IHIIMX CEepeAHIX XapaKTepuCTHK. Pe3ympTaTHl po3paxyHKIB
3aHOCSTH B Ta01. 4.2.

bynyemo rpadik emmnipudHoi kpuBoi 3a0e3neueHocTi (puc.4.2). 3a wi€ro
KPUBOIO MOXHA BHU3HAUUTH MOMYJIl CTOKY 3aJaHOl  3a0e3MeyeHOCTI
MIePEBUINICHHS, MOIYJIl CTOKY, IO MepeBUIyOThes B 10% Bunaakie, 25% 1 Tak
Jajai, BIAMOBIAHO A0 mOTped maociimkeHb. EMmipudHi KpuBl 3a0€3MEUYEHOCTI
OPUIHATO aNnpOKCMMYBaTH AaHATITUYHUMHU KpPUBUMHU. JlJiS LBOTO MPOBOIATH
JI0JIATKOB1 CTATUCTHYHI PO3PAXYHKHU.

3. 3a HajgaHOI BENMYMHOIO OYiKyBaHuUX omanaiB (142 mm) 3a puc. 4.1
BM3HAYAEMO BeJIMUUHy BUTpat Boau (19 m3/c).

4. 3a Bu3HaueHOrO Mo puc. 4.1. BEIWYMHOIO BUTPAT BOAM To puc. 4.2.
BU3HaYaeMO 3a0€3MeueHICTh IuX BUTpaT Boau (80%).

Jlns 3’sicyBaHHSI CTymHeHIO HeOe3neku Tiei abo 1HIIOI BUTpPATH BOJU
noTpiOHO MaTu TomorpadiuHy KapTy MICIEBOCTI W IOB3J0BXKHIM Hpodiiib
JOJIMHU PIYKM JJIs 3°SICyBaHHS sK1 IUIOIII MOXYTh OyTH 3aTOIUIEHI B IEpIOA
MOBEHEH, I[IHHICTh WX TUIONI, OCOOIUBOCTI 1X BUKOPHUCTAHHS, CTYIIHb 30UTKIB
BiJI 1X 3aTOIUICHHS. BakJIMBO Tak0X BCTAHOBUTH Ha SIKUW TIEP10]] BOHH MOXKYTh
OyTH 3aTOIJICH], HASBHICTh KOJIEKTOPHOI Mepexki (B MeXKaxX HACEIEHUX MyHKTIB),
il MpOMyCKHAa 37]aTHICTh, XapaKTEPUCTUKH IPYHTIB U T.II.

BucHoBku: 3a6€3ne4eHICTh MOXKIMBUX BUTPAT BOAM 32 MPOTrHO30BAHUMU
omagamu ckiagae 80%, ToOTO I1i BUTpaTH BoaW OyayTh mepeBuineHi y 80%
BUMAJIKIB, TOOTO TMOBIHb OyA€ HWXKYE HDK CEepeAHbO MaKCUMajibHa, W
MPOXOJUTHUME Y PaHIll BUPOOJICHOMY PIKOIO PYCIIL.
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Tabmuusa 4.1. XapaktepucTuku atMocepHUX OmMajiB ¥ BUTpAT BOIU 3a

nepioJ cioctepexkenb p. Hopun - n. CroBeHiiina ta meteoctasilii Kuis.

pik | Makcumanbhi | KinbkicTh pik | MakcumanpHi | KigbkicTs ona-
BUTpPATU BOJH, | OTA-JIiB 3a BUTpaTH BOJH, | JIiB 3a MEPioJ
M3/c nepion XI-11, M3/c XI-111, mm
MM
1964 25,3 179 1984 28,7 201,3
1965 37,3 198 1985 39,8 198,6
1966 84,4 416,5 1986 23,9 227,8
1967 36,3 346,8 1987 51,7 2144
1968 60,5 327,7 1988 30,2 174,6
1969 93,1 241,6 1989 4,49 199
1970 113 347,6 1990 7,83 158,4
1971 67,1 268,3 1991 38 154,1
1972 19,4 200,5 1992 3,98 127,9
1973 25,7 213,2 1993 37,2 243,5
1974 12 176 1994 31 221,6
1975 36,1 2149 1995 4,88 199,9
1976 59,8 179,2 1996 42 1944
1977 71,2 213,7 1997 16,8 174,1
1978 62,6 247,8 1998 58,8 239
1979 66,4 2143 1999 42,9 237,3
1980 74,8 259,7 2000 47,2 207,7
1981 56,4 138,4 2001 447 2443
1982 41,8 224.8 2002 11,1 185,4
1983 30,7 179,2 2003 29,0 156,8
120
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Puc.4.1. 3anexxHicTb MakciManbHUX BUTpaT Boau p.Hopus -
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Tabnmuusa 4.2. Po3paxyHOK eMImipuyHOi KpUBOi  3a0e3MedYeHOCTI
MaKCUMaJIbHUX BUTpaT BoAu no p. Hopun — n. CioBeHnmHa
Ne | OpnunaTtu [IpopanroBanuii | Ne | Opaunartu [IpopanroBanuii
KPUBOI P MaKCHUMaITb- KPUBOI P MaKCHUMaITb-
3a0e3MeYeHOCT] | HUX BUTpAT 3a0€e3MeYeHOCTl | HUX BUTpAT
3a (4.1) BOJIU, M°/C 3a (4.1) BOJIU, M°/C
1 2,56 113 20 51,2 37,3
2 5,12 93,1 21 53,8 37,2
3 7,69 84,4 22 56,4 36,3
4 10,2 74,8 23 58,9 36,1
5 12,8 71,2 24 61,5 31
6 15,3 67,1 25 64,1 30,7
7 17,9 66,4 26 66,7 30,2
8 20,5 62,6 27 69,2 28,7
9 23,0 60,5 28 71,7 25,7
10 25,6 59,8 29 74,3 25,3
11 28,2 58,8 30 76,9 23,9
12 30,7 51,7 31 79,4 19,4
13 33,3 49,2 32 85,0 16,8
14 35,8 47,4 33 84,6 12
15 38,4 44,7 34 87,1 11,1
16 41,0 42 35 89,7 7,83
17 43,5 41,8 36 92,3 4,88
18 46,1 39,8 37 94,8 4,49
19 48,7 38 38 97,4 3,98
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KoHTpoOJIbHI NUTAHHS:
1. IlpuunHu moBeHeH?
2. Slki mporecu nepeayrTh GOPMYBaHHIO ITOBEH1?

3. MeToau MoenoBaHHs T1POJIOTYHUX MPOLIECiB?
4. SIx po3paxoBYIOTh eMIIpUYHY KPUBY 3a0€3MEUEHHOCTI?

5. Busznauenus PU3UKY BUHCKHCHHS BU3HAYHUX TIOBEHEH?

IlepeJiik JiTepaTypu.

1. bedanu H.®D. IlporHozupoBaHue [OKIEBHIX MABOJAKOB Ha OHOBE
TEPPUTOPUANBHO OOIINX 3aKOHOMepHOocTel. - JI.: ['mapomeruzaat. - 1983. - 390
C.

2. bymnik C.B., Kimumuuk O.M. MeToandHi peKOMeHaIlii 10 BUKOHAHHS
nabopartopHux poOiT 3 auctuiuiinu «l'igposorisy. — XKutomup: Bua-so JIAY,

2007. - 62 c.

3. Bunorpagor 1O0.b. Maremaruueckoe MOJEIMPOBAaHUE IPOIIECCOB
dbopmupo-Banus ctoka. OnbIT KputHueckoro aHaimuza.- JI.:I'mapomerusmar. —

1988 . - 312 c.

4, Kyument JI.C., JlemumoB B.H., MotoBuno IO.I'. dopmupoBanue
peuHoro croka.-M.:-1983.-216 c.

5. Pomamenko M.I., Capuyk JI.Il. Boani ctuxii. Kapnarceki mnoBeHi.
CraTucTuka, MpU4MHYU, perymoBanns. - K.: Arpapna Hayka. - 2002. - 304 c.

6. Cuull 2.01.14-83. OrmpeneneHne pacyeTHBIX  TUAPOIOTHYECKUX
xapakTepucTuk. - M.: 1985. - 36 c.
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5 BUBHAUEHHS PUBUKY EPO3IMHOI HEBE3IIEKHA

MeTa: HaBUUTH CTYJICHTIB PO3PAaXOBYBATH PU3HK PO3BUTKY 3HAYHUX
€pO31HHUX MIPOIIECIB TPYHTY.

3aBaanus: BusHauuTtu HeOe3neKy 3MUBY I'PYHTY 3a naHuMH J{onaTky
Tabn. A.2 - A.4. Buznauntu 3axo/iu M0 3aro0iranHio abo ocnabieHHIO BIUIUBY.

5.1 3arauabHui BizoMocTi

Epo3siiiHo-HeOe3neyHUMH € 3eMJIl, JAC¢ IIO€JHAHHS IPUPOJHUX YMOB
CTBOPIOE TpPHU IXHBOMY TOCHOJAPCHKOMY BHKOPUCTaHHI 0€3 HeoOXiTHUX
MPOTUEPO3IMHUX 3aXOJ[IB MOXKJIMBICTH IPOSIBY MPHUCKOpPEHOi eposii. B 3arami
ICHYIOUl METOJIM OLIIHKM €pO31iHOT HeOe3MeKHu 3eMellb MOXKHA MOJUIMTA Ha JIBl
rpynu:

1) OanbHi MeTOAM, SKI OMNEPYIOTh OE3pO3MIPHUMHU  KIJTbKICHUMU
MOKa3HUKaMHU — OajaMu, paHTaMu, KaTeropisiMu, KoediieHTaMu 1 T.11;

2) Meroad, IO 3aCHOBaHI HAa MaTEMaTUYHOMY MOJIENIOBaHHI 3MHUBY
IPYHTY, a00 METOJM, IO OI[HIOITh CXWIOBHHA €pO31iHO-aKyMYJISITUBHHIMA
IIPOIIEC 1 ONEPYIOTh KaTETOPI€I0 MOTEHIIIHHOTO 3MUBY IPYHTY — MOYKJIUBOIO JIJISI
JAHUX KJIIMAaTUYHHUX 1 TPYHTOBO-T€OMOPGOJIOTIYHUX YMOB BTPATOIO IPYHTY MpPH
BUKOPHUCTAHHI TEPUTOPIT M1 PULIIO i BIICYTHOCTI MPOTUEPO3INHUX 3aXO/I1B.

Hebe3neka eposii rpyHTiB (S, pokn) BU3HAYAETHCS 32 (HOPMYIIOIO:

S = H/qg, (5.1)

ne H — moTy>kHiCTh T€HETUYHOTO TOPU3OHTY, T/Ta;
g — 3MHB IPYHTY, T/Ta.
Benuuuna S Bkasye 3a CKUIbKA POKiB ropu3oHT H Oyae BTpaueHUi.
HopmyBaHHs epo3iiiHOi HeOe3eKH MPOBOIUTHCS 3a JaHUMH Taour. 5.1,
Tabmuusg 5.1. HopmyBanHs epo3iitHOi HeOe3meKn

3HayeHHS S, Cryninb HeOe3neKu XapakTepUCTUKA CTYIICHIO
POKHU epo3ii IPYHTY HeOe3neKu eposii
> 1000 1 Hebe3neka eposii IpyHTY BIICYTHS
600 2 Mae Mmiciie mo4aToK epoayBaHHs
IpyHTY
300 3 [lepenkpu30BuUil CTaH IPYHTY
300 4 Epos3iitai nportecu peaibHO
3arpoKyIOTh 30€pEKEHHIO TPYHTY
Karactpodiunuii ctan rpyHTy.
<150 5 Cknanucs yMOBU BTpaTH IPYHTY Ha
o4Yax OJHOI'0 MOKOJIIHHSA

JlJis BU3HAUEHHSI 3MHUBY IPYHTY ICHY€E psJl MOJeJeil: eMIipuyHi, Qpi3uko-
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CTATUCTUYHI, TeOopeTudHi. YacTo B AKOCTI poOOYOi Mojesl JJjIs OmpalfOBaHHs
MIPOTHO3HUX OI[IHOK 3MHUBY IPYHTY 3aCTOCOBYIOTH riipoMexaHiuyny mojens L. E
Miprixyinaga.

[Ipn mporHo3yBaHHI €po3ii IPYHTY MaioThb OyTH BHPIIIEHI HACTYIIHI
MUTAHHS:

1) BU3HaYeCHHS mMapaMmeTpiB, MO0 OOYMOBIIOIOTH ITOYATOK €po3ii,
OCOONIMBO JOHHUX MIBUAKOCTEH, TIPH SKUX BIJPUBAIOTHCS T'PAHTOBI
OKPEMOCTi (JaCTKH 1 arperaTh);

2) 1HTEHCHUBHICTH €pO3ii];

3) KIJTBKICTh IPYHTY, SIKHH 3MHBAETHCS 3 MIEBHUH MPOMIXKOK 4acy;

MIPOTHO3 MOSICY BIJICYTHOCTI 1 MPOSIBJICHHS €pO3ii Ha CXMUIIax.
[Ipu po3B’s3aHHI HMX NUTaHb HE BPAXOBYETHCA HU3KA JIPYTOPSAHHUX
(hakTOpiB 1 MPUHMAIOTHCS JICSIKI MPUITYIIISHHS:

1) rpyHTH Ha KOHKDETHIHM AUISHII CXWIY MalTh OJHAKOBI BJIACTHBOCTI, iX
00poOOK BUKOHAHUH 32 OJIHIEI0 TEXHOJIOTIEO, 1110 OOYMOBIIIOE OJITHOMAHITHICTb
POCIIMHHOCTI 1 HaHOpeNbe(dy, TCOJOTIUHI 1 KIIMaTH4HI (HaKTOPH 3aTHUIIAIOTHCS
HE3MIHHUMH, SK Ha TPOTA31 YChOIO CXWIy, Tak 1 y 4acl; 1H(uUIbTpariiHa
3JIaTHICTb HE 3MIHIOEThCA 1 TOPIBHIOE CEPEIHIN HA JIISHIN 1 B IHTEpPBaJIl 4acy;

2) Ha BHW3HAYCHIM IUIOIII BHUIAJAa€ PIBHOMIpHA KUIBKICTh  OTAJiB,
IHTEHCUBHICTb ONAJiB MIPUIUMAETHCS HE3MIHHOIO;

3) Ha cxmiax 0e3 POCIMHHOTO IMOKPUBY, JOBXKHHA SIKUX TepeBuinye 10 wm,
NEpPEMIIIEHHS] TPYHTOBUX YacTOK 1 arperaTiB Ipu po30pU3KyBaHHI Mijg €0
Kparnensb (y IKOCTI areHTa NEPECYHEHHs ) HE BPaXOBYEThCH;

4) mpOTHO3yBaHHS 3MHBY IPYHTY INPH CHITOTAHCHHI MPOBOJUTHLCS HA IIap
CTOKY MOBEH1 IMOBIPHICTIO TIepeOUTbIIIEHHS, 110 A0piBHIOE 10%, 1 MakCUMaJIbHY
IHTEHCUBHICTb 3a TOAUHY — 1% IMOBIPHOCTI MepeOiIbIIICHHS,

5) HaxuJ BU3HAYCHOI AUTBHHULI CXHMIY HE3MIHHHH 1 JOPIBHIOE CEPETHBOMY,

6) KiHETHMYHA CHEpPTis JOIIOBHUX Kpalelb IIJIKOM BHUTPAYa€ThCSA HA BIiJPHB
arperariB 1 4aCTOK BijJ MacH IpyHTY.

[Iporuo3 3muBy (g, T/Ta) BUKOHYETHCS 32 POPMYIIOLO:

3087 %" mmy 000001313 200n | T

0,011y wd — A L |—
g= Vioon JTi"m>**n, X, ’ (5.2)

e y’ — IIIBHICT IPYHTY, T/M3;

W —cepeHs 4acToTa KOIMBaHb MIBUIKOCTEH, cek (mpu BimcyTHOCTI
Pe3yNbTATIB CHELiadbHUX JOCIIKEHD ii Beanuuna fgopisaioe 10 cex?);

d — cepenniit miaMeTp BiIpHBaEMHUX I'PYHTOBUX OKPEMOCTEH, M;

J — cepeHs IHTEHCHBHICTB OITAJIiB, M/CEK;

T — xoedilieHT CTOKY (17151 37TUB);

| — yXui1 moBepxHi (tgo);

M1 = Koe(ILI€HT, 110 BPaXOBY€E BIAXUICHHS PIAMHHOIO CTOKY Ha CXWJi;
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No — KOE(IIIEHT MOPCTKOCTI, SIKUM BU3HAYAETHCS 32 POPMYJIOIO:

no = (0,7 )Y%/22,2,

d — cepeIHbOBAroBUIA liaMeTp BOJAOTPUBKUX arperaris;

X2 — IOBXKHUHA CXUITY, M;

Vx0on — Hepo3MuBaroua (IOMyCTHMa) MIBHAKICTh Ha BUCOTI BHUCTYIIIB
HIOPCTKOCTI (A), SKa BHU3HAYAEThCS 32 3HAUCHHSM PO3MHUBAIOYOi JOHHOI
mBUAKOCTI (VaP): Vaoon =Vap/l,4;

T — TpuBaIiCTh BUMAAIHHSA OTAIIB, CEK.

JlonHa po3MuBaroya HIBUIKICTh BU3HauaeThbes 3a ¢Gopmynoro M. C.
Ky3Huenosa:

1,55‘/ (3/ Y ( }l[coqa’—qma]
VAp: 1 4670 100 (53)

ne < - cepeIHHLOBArOBHI JiaMeTp BOJOTPUBKHMX arperariB, M;
p — LINapyBaTICTh CTPYKTYPHUX arperaris;
o — KyT HaXuiy, rpaji,
Yo 1Y — IIJIBHICTh BOAM 1 IIIJIBHICTD TBEPAO1 (ha3u IPYHTY.

[Ipu cknagaHH1 MPOTHO3Y €po3ii 3aCTOCOBYETHCS TUIBKU IMOBIPHOCTHUM
miaxia. B rigpomexaHiuHii Mojenm epo3ii IPYHTY KOHKPETHOI JUIBHHII
JMCKPETHE 3HAYECHHS MAarOTh reoMopdOJIOTIYHI MapamMeTpu: JOBXKHHA CXUITY,
Haxuj, koediieHT my. EHepreTuuHi mapamMeTpu 3J7UB 1 BOJ MOBEHEH, IPYHTOBI
napaMeTpyu MarOTh 3HaUHY IIPOCTOPOBY BapiaOEIbHICTh 1 YACOBY JTUHAMIYHICTD.
ToMmy BOHM MarOTh OIIIHIOBATUCH IMOBIpHUMHU Kputepiamu. [Iporaos eposiitHoi
HeOe3neku, SK MiHIMyM BHKOHyeTbes 3 10% piBHEM 1MOBIPHOCTI
nepeOuIbieHHs (DaKTUYHUX 3HAYCHb HAJl PO3PAXyHKOBUMHU (TCOPETUUHUMM).
[Tpunyckaetnes, mo 3muBa 10% 3a0e3rneueHocTi BUMaaae KOXKEH PiK, aje JUIIe
onuH pa3. Koedimient croky 10%-01 3a6e3nedenocti popisHioe 0,4. [llap cToky
noBeHeBUX BoJl 10%-01 3a0e3MmeueHoCTi I MoJIccs 1 JIicocTenmy aopiBHIOE 60
MM, TiBHIYHOTO cremy — 30 MmM. BiamoBinHo iHTEHCHBHICTD cHirotaneHHs 10%-

oi 3a6e3mneuenocti 5 MM/ron i 4 mm/roa. 3Hauenus < 10%-Hoi 3a0e3MeUeHoCTi
OCHOBHUX IPYHTIB YKpaiHu HaBeJeHO B Ta0d. A.2.
CrporieHa cxeMa po3paxyHKy 3MUBY IPYHTY HaBeieHa B Ta0ir. A.3 - A.5.

Ipuxnao pospaxynxy
3aBmanns: Po3paxyBatu pU3MK BUHUKHEHHS €pO3iHHOT HeOe3meKku Ha
rpyHTax JEpHOBO MimaHuxi 1 rimHucTo-mimanux (Ne35a), cepeaHbrOBaroBwii

miamerp € = 0,2 MM, TOTYXHIiCTh TrymycoBoro ropmsonty H = 15 cM,
IinBHiCcTE IpyHTy 1,5 T/eM®. [Josxuna cxumy 700 M, TAaHT€HC HAXUIy CXMILy =
0,035.

Jlnst BuU3HAuYeHHsS HeOe3NneKu epos3ii IPYHTIB HEOOXIHO BU3HAYUTH
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MOTYXHICTh T€HETUYHOI'O TOPU30HTY Y T/Ta Ta 3MUB IPYHTY.

1. [ToTy>kHICTh TYMYCOBOI'O TOPU30HTY Ha/IaHa Yy CM, JIJisl IEPEBOAY y T/Ta
HEO0OX1THO MPOBECTH HACTYMHI PO3PaXyHKHU:

H, 1/ra = H,cM XminsHicTh IpyHTY, T/emx 0,01= 15x1,5%0,01=0,225
T/ra.

2. 3MHB IPpyHTY BU3HA4a€eMO 3a BUXIIHUMHU JaHUMHU 1o Tabm. 5.3. ¢ =
107,4 T/ra.

3. Epogiitna Hebe3mneka o0uncmoeThes 3a opmyroro (5.1):

S =H/g =0,225/107,4 = 0,0021 pokis.

BucnoBku: Epo3iitHa HeOe3eka icHYE, CIIOCTEPITAETHCS
karactpodiunuii cTad rpyHTy. CKIaIuCs YMOBU BTpaTH IPYHTY Ha OYax OJTHOTO
MTOKOJIIHHSI.

KoHTposibHI NMTAHHSA:
1. Epo3is rpyHTY 11 €eHA0TeHHU a00 €K30TeHHUM poiiec?
2. MeTonu BU3HAYECHHS €po31iHOI HeOe3ImeKu?
3. IluranHs 1O HEOOXITHO BHUPIIIUTH JIS MPOTHO3YBAHHS €po3ii
TPYHTIB?
4. Sx1 miaxoAw 3acTOCOBYIOTh MPH MPOTHO3YBaHHI 3MUBY TPYHTY?

Iepeaik gitepaTtypu.

1. AvacoB A.b., Bymurin C.}O., bypakoB B.l. Ta 1Hm. Meronuku 1
HOpMaTHBH OOJIKY MposiBY 1 Hebe3neku eposii. —Xapkis.-2000.-63 c.

2. bynnuk C.B. Ontumuzanus arponanamadtos.- Kutomup.-2007.-311 c.

3. BacenkoB I'.l. ta iHm. [igposoriyni 1 TiAPOTEXHIYHI PO3PaXyHKH B
MPOTUEPO3IMHUX MENOpaIlisax 1 peKyJabTUBAIlll 3eMeb. MeToau4yH1 BKa31BKH.-
Kuromup.-2003.- 47 c.

4. Jlapuonos I'.A. Dpo3us u nedasuus MouB: OCHOBHbIE 3aKOHOMEPHOCTHU U
KoJmuecTBeHHbIE oleHKH.-M.: 3. MI'Y .- 1993.- 200c.

5. Mupuxynasa [I.E. MnxeHnepHble METOabI pacueTa W MPOTHO3a BOJHOMN
aposun.-M.:Komoc.- 1970.- 240 c.

6. Ceitmuuauii O.0., Yopuuii C.I'. OcHoBH epo3ie3HaBcTBa. - Cymu. - 2007.
-266 c.
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6 BUBHAUYEHHS PU3UKY BUHUKHEHHA ITIOCYXHU

Mera: HaBUNTH CTYJCHTIB BH3HAYaTH PU3UK BUHEKHEHHS aTMocdepHOi
Ta TPYHTOBOI MOCYXH.

3aBaanHs: Ha ocHOBI MarepiaiiB arpoMeTeopOsIOriYHUX CIIOCTEPEKEHb
(arpoMeTteopoioriyauil mMopivHUK) abo 3a ganumm Jlomatky Tadm. A.6 - A7
po3paxyBaTl TIOKAa3HWKH aTMOC(EPHOI Ta TPYHTOBOI TOCYXHM ¥ 3pOOUTH
BUCHOBOK TIPO HAsABHICTh TMOCYXHW W CTYINEHIO i IHTEHCUBHOCTI. Bu3HauwmTH
3aX0JIU TIO0 3a1o0iraHHio a60 0CcIabIEHHIO HETaTUBHOTO BIUIMBY.

6.1 3araabHi BizoMmocTi

ITocyxa 1e 6e370110BUI MepioJl HAa BECHI a00 B JITKY, 1HKOJIU BOCEHHU 0O
HacTaHHs TpuMopo3kiB. [lix yac mocyxu mepeBaxkae xapka ¥ cyxa morozaa (3
HU3KOI0 BITHOCHOIO BOJIOTICTIO MOBITpsi). Tak sk OmajiB BHUMAaae Ay>Ke Majo
ab0 BOHU B3arali BiJICyTHI, [PYHT II€PECUXAE.

IcTopis mroacTBa CBIMYUTH, MO TMOCYXa € AYXKE BEIUKUM JUXOM, IO
4acTO CYNPOBOJDKYIOBAJIAcs TOJOJIOM M CMEPTIO BEIUKOI KUIHKOCTI HACEJICHHS.
3 MeTrorw 3amno0iraHHs 3HWKEHHS J00poOYyTy HaceleHHS W BUHUKHEHHS
HeOe3NMeYHUX COIlaIbHUX CTaHIB y 0OararboX KpaiHax 3ampOBaKEHO
CTpaxyBaHHS BiJ HeOE3MEeUHMX MOTOJHUX IO/ HA OCHOBI MOTOJHMX 1HACKCIB,
B TOMY YHUCJI i1 B1J MOCYXH.

[Tocyxu Ha YkpaiHi BUKIUKAIOTHCS PI3HUMU MpUUUHAMU. B OCHOBHOMY
BOHU TTOB’513aHi 3 BTOPTHCHHSM Ha TEPUTOPII0 3 APKTHKH CyXHUX Mac XOJIOTHOTO
MOBITPS 3 SKUX MOTIM (POPMYETHCS AHTUITUKIOH. APKTUYHE MOBITPSI B HACTIIOK
HU3BKUX TEMIIEpaTyp Mae€ TyKe HEBEJIMKUW 3amac BoJord. B Teruty monoBuHy
pPOKYy II€ TOBITPA MO Mipi PyXy B TIMOMHY MATE€pPUKY MPOTPIBAETHCA, IO
BUKJIMKA€e 30UIblIeHHS JAediuuTy Bojord. B 1mmx ymoBax BiOyBaeThbCs
IHTEHCMBHE BUIAPOBYBAHHS TIPYHTOBOI BOJIOTHM, WO MPU3BOJAUTH [0
BUCYIIYBaHHS TpyHTY. SIk Oyino ckazaHo padiimie, 3 Ii€i Macu (HopMyeTbes
AHTUIUKIIOH. B aHTUIMKIIOHAX B1IOYBA€ThCS HU3XIMHUN pyx moBiTps. [loBiTps
IpU OIYCKaHHI, MEPeXOoJsiyd B IIapu 3 OUIBIIMM aTMOC(HEPHUM THUCKOM,
CTUCKYEThCS ¥ amiabaTuuHO HarpiBaeTbca Ha 1°Ha koxHl 100 M. Tomy B
AHTUIUKJIIOH] 3a3BUYail CTOITh O€3XMapHa, cyxa Morojia 3 ciadKUMH BITpaMH, B
TEITy TIOJIOBHHY POKY CHJIBHO TpI€ COHIIE, W€ IHTCHCHBHE BHUIIApOBYBAaHHS
BOJIOTH 3 TPYHTY ¥ POCIIMHHOTO TTOKPHUBY.

Bupi3usatore aTMocepHy IMOCyXy W TIPYHTOBY IOCYyXy. 3 TIOYATKy
CIIOCTEPITAEThCS  TMOCYNUIMBUNA  atMocepHuil  mporec, a Jam, Tpu
HECIPUSATIMBUX IMOTOJTHAX YMOBAX MOKE€ BUHUKHYTH IPYHTOBA MOCYIIUIUBICTb.

ATMochepHy MOCyXy XapakTepu3yrTh HACTYITHUMH MTOKa3HUKAMHU:

1) mocyrutuBa aekaaa — aeKaaa Ha IpOTsI3i SIKOT BUITAI0 OMajiB He OiIbIie 5
MM, HE 3aJIe)KHO BIiJi TOTO BHUIIAJM BOHH B OJHWH NPHUMOM ab0 B JIEKLIbKa
IPUHOMIB,;
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2) TiApOTEepMIYHMIA MOKA3HUK

K =3 (1d),

ne t — Temreparypa noBiTps B 13 rojaus;

d — nedimumt Boorocti moBiTps B 13 roauH B MO.

Cnouatky BenumunHy K BH3HA4aloTh 3a METEOJaHHUMH B JCHBb
OCTaHHBOTO JIOIY, IMOTIM — 33 JaHUMHU B MIEPIIUNA JEHB MIiCs momry. Tex came
BUKOHYIOTHh IS APYroro, TPEeTbOro ¥ T.A. MHIB, JAO JHA Ha SKUK Tpebda
BU3HAYHMTH HASBHICTH 1 CTYMiHBL TOCYXHU. Bci 100yTKH TeMriepaTypu i nedimuTy
BOJIOTH CyMYyIOTh. BennuunHa 11i€i cymMu 1 € TOKa3HUK MOCyXHu. BBakaeTbes, 110
rocyxa rodasuacs KoJiu TiapoTepMiuHuil mokazHuk gocsrae 4000 rpuan/mo.

3) KIUIbKICTh OIaIiB 3a BECHSIHHUI MEePio:

- JyXe CUJIbHa TIocyXa — KUIbKICTh omanaiB g0 40% Big cepeaHno
0araTopiuHO1 KUTBKOCTI.

- cuibHO nocynuuBi poku — 40-80%.

- cnabki nmocyxu — 80%.

4) rigporepMiunuii KoedirieHT CensTHMHOBA 4YacTO 3aCTOCOBYETBHCS IS
OIIIHKY MOCYIUIMBOCTI KJIIMATy 1 BA3HAYEHHS MOCYIUIUBUX M CYyXHUX MEP10IiB:

K = YXA3t:10),

ne Y X — cyMa omnajiB 3a BeretauiitHuii ( abo To, 10 IiKaBUTh JOCIIITHUKA)
nepiof, Mum;
>t — cyma Temmeparyp 3a 1ei xe nepio, °C.
[Tpu K mmxue 1,0 — cmoctepiraeTbes nocyuumBuii nepion, mpu K<0,5 —

nocyxa.
5) moka3HUK MOCYNUIMBOCTI abo 3BonoxkenHs J[. A. [lens:
AT AX
§="0 28
o, O,

ne S — mokaszHuk nocynmuBocTi; AT it AX — aHomaiii cepeaHbOMICSIYHHUX
3HaueHb TemrmepaTrypu nositps B °C 1 arMocdepHUX OomagiB y MM; OT, Ox —
CepeIHbOKBAAPATUYHI BIIXWICHHS Temreparypu nositps, °C.

3a JI.A.Ilegem mocyxa xapakTepu3yeThcsl BeIMIUHOW S >1,0, B TOMY 4uCIi
npu 3HadYeHHsIX S Big +1,1 10 +2 mocyxa xapakTepusyeThes SIK MOMIpHa, TIpH S
Bix +2,1 mo +3 — sk cepenns, nmpu S Ounbiie 3 — sk cuiabHA. [Ipy 3HaYeHHAX S< -
1,0 BimMiua€eThCs 3BOJIOKEHHS, B TOMY YHCHi Bix -1 10 -2 — momipHe, Bix -2,1 10
-3 — cepeiHe, MEHIIIE -3 — CUJIbHE.

JIJ1s OLIIHFOBAHHS TPYHTOBOI TIOCYXHM BUKOPHUCTOBYIOTh HACTYITHI TTOKA3HHKH
HaIpPY>KEHOCTI TTOCYXHU:

1) BecHsHI 3amacH MPOAYKTHBHOI BOJOTM B KOPECHEBMICHOMY Iapi IPYHTY:
M7 TPYHTOBOIO ITIOCYXOI0 PO3YMIIOTh 3MEHIICHHS TPOIYKTHBHOI BOJIOTH B
KopeHeBMicHOMYy Tmapi rpyHty (W) mo i menme HiK 70% HB (Halimenmioi
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BOJIOTOEMHOCTI), B HACJIIJIOK YOTO YIOBUIBHIOETHCS @ MOTIM 3YNUHSAETHCS PICT U
PO3BUTOK POCIIMH. [HTEHCUBHICTH IPYHTOBOI MTOCYXH o1iHIoeThes: 70% HB
2) 3BOJIOKEHHS OPHOTO HIapy IPYHTY HAMPOTS31 BEreTaliiHOro Mepioay;
3) TpuBallicTh ¥  IMOBTOPIOBAHICTh  MEPIOAIB 3  AYXKE  BHCOKHMHU
TeMIlepaTypaMu;

4) cyMapHi BHTpaTH BOJIOTH IOCIBAaMH KYyJBTYp 3a Iepioj Beretamii ado
HOTO BIZIPI3KHU: MyKE CHIIbHA IOCyXa 3 BHTpPAaTaMH BOJIOTH 3a TIEPioJ BereTartii
meHmr Hix 100 MM, cuibHa mocyxa 3 Burpatamu Bojord 100-120 MM, moMipHa
nocyxa — 3 Burparamu Bojioru 120-140 mm.

5) medinuT BoNOTH SIK PI3HUIM MiX CyMapHHMHU il BUTpaTaMH B YMOBax
JIOCTaTHBOI ~ BOJIOT03a0€3MEYCHOCTI POCHMH #  (HaKTUYHUMH CyMapHUMHU
BUTpaTaMU y peajlbHUX arpOMETEOPOJIOTIYHUX YMOBAX.

6) mokasHuk mocyuumBocti M.B.boga:

K=(10(W+X))/5 1,

ne W — 3amacu BOJIOTH y METPOBOMY IIapi IPYHTY Ha BECHI, MM;
X — cyma omnajiB, IO BUMAIM 3 MOYATKYy BECHU W JI0 MOYATKY MOCYXH,
MM;
Yt — cyma TemmepaTyp BiJ gaTth nepexoay dyepe3 0°C BecHOIO.
3HaueHHS MOKa3HHUKA MOCYIIUTMBOCTI 3POCTA€E, KOJIM 3allacy BOJIOTH Ha BECHI
Oinpllie 1, HaBHaKH, 3MEHIIYETHCS, KOJIM CYMH TeMIIEpaTyp 301IbIIYyIOThCS.
Axmo K>1,5 — nocyxu HeMae; ko K =1,5 — el 1eHb BBaKAETHCS MTOYATKOM
nocyxu. Jlns mepuioi MOJOBMHU BEreTalliiHOro Mepiony Uisl PO3paxXyHKIB
MIPOTIOHYIOTh OpaTH HE BCl 3aMacy BOJOTHM METPOBOTO IIapy, a TUIbKU 2/3 1ux
3araciB, TaK SIK KOPEH1 POCIUH IIIe ¢J1a00 PO3BUHYTI.
Kinenp nocyxu BU3Ha4alOTh MOKA3HUKOM:
K’ = (10X)/>t,
ne X — cyma OrajiiB 3a MepioJl TOCYXH, MM;
>t — cyma temMriepaTyp 3 HS BUITalIHHS omnafiB, °C.
Axmo K’<1,5 — mocyxa npogoBxkyerbes, a K’>1,5 — mocyxa ckiHumacs.
Jediuutr BUNapoByBaHHA — 1€ PI3HUISI MK BUIAPOBYBAHICTIO ¥ (DaKTUUHHUM
BUIAPOBYBAHHAM. 1IOro BUpaaroTh HACTYITHUM YHHOM:

AE = (1 — bW,)Eo,
ne AE —pediuut BUunapoByBaHHS ;
W, — npoykTuBHA BOJIOTICTh IPYHTY;
Eo - BUmapoByBaHiCTh;

b — koedimient nponopiiiiHocti = 0,08-0,11~0,1.

Eo = ad,
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ne d — HemocTaya HACMYCHHS BOJISTHOI TTApH;
o — koedimieHT npomnopitiiaocti 0,39-0,42 = 0.4.
[Ipu AE>4 mwm/no6a dactoTra THOOJEHB 1 YIIKOKEHb POCIWH JIOCATE
100%.

IIpuknao pospaxyuky

3aeoannsa. Po3paxyBaTy pH3WK BUHUKHEHHS MMOCYXW HA MIJCTaBI XOMY
METEOETIEMEHTIB 3a Mepiod 3 KBiTHA Mo cepneHb 1971 p mo mereoctaHiii
Yepromopcbke, KpumMcbka 001, (Tad. A.8).

Pimenns: 3a  HaBepeHuMH ~— Bume — GOpMyJIaMH  PO3PaXOBYEMO
rigporepmiuanii koedimieHT CelsHMHOBAa 1 MOKa3HUK mocynuuBocTi M. B.
bosa. Po3paxynku 3aHocumMo B Tabimio A.8.

BucnoBok: I'imporepmiunuii koedirieHT CelsTHUHOBA 3HAYHO HUXKYE BI
0,5, To0TO croctepiraerbest atMmocdepHa nocyxa. [lokazuuk nocynumBocti M.
B. boBa Ha mouyarky AOCHIIPKyBaHOTO TEpioy 3HAYHO BHIe Bif 1,5, TOOTO
IPYHTOBOI TMOCYXHM III€ HE CIOCTEpPIra€ThCs, BIJACYTHICTh OIAJliB B HACTYIIHI
JeKaad TMPU3BOJUTH JIO BHUCYIIYBAHHA IPYHTY 1 BEJIMYMHA TIOKA3HUKY
MOCYIUIMBOCTI 3HAYHO 3HUKYETHCA, BKE y 2 J€KaJl KBITHS CIIOCTEPIraeThCs

IPYHTOBA MOCYXa.

KoHTpoJyibHI NMTAHHSA:

[IprunHY BUHEKHEHHS MTOCYX?

XapakTepucTUKH aTMOCc(epHOi TOCyXu?

XapaKTEepUCUKHU TPYHTOBOI MTOCYXH?

SIK1 XapaKTepUCTUKHN BU3HAYAIOTh PU3UK BUHEKHEHHS MOCYX?
SIK po3paxoByeTbCs PU3UK BUHEKHEHHSI aTMOC(HEPHOT ocyXu?
SIK po3paxoBy€eTbCs PU3UK BUHEKHEHHS TPYHTOBOI TOCYXH?

Sk wdE
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7 BUBHAYEHHS PU3BUKY 3ABPYJHEHHSA BOJHOI'O OB’€EKTY

MeTta: 03HaHOMUTH CTYACHTIB 3 METOJIaMH OI[IHKH PU3UKIB 3a0py HEHHS
TEPUTOPIi, HABUUTHU BU3HAYATH PU3UK 3a0pyTHEHHS BOJIHUX 00’ €KTIB.

3aBIaHHS: BU3HAYUTH IMOBIPHICTh NIPOSIBY PU3UKY 3a0pyAHEHHS BOJIU Y
piuIli TpU HAABHOCTI CKUAy 3a0pyIHIOIOYMX BOA 3a JaHUMH Tabi.7.5.
BuznaunTu 3axo01u1 1o 3amo0iranHio ado o0cIabICHHIO HETaTUBHOTO BIUIHBY.

7.1 3araabHi BizoMocTi

BinpiricTs 3 BIJOMUX METOAOJOTIN OLIHKH €KOJOTIYHOTO PU3UKY MArOTh
TPEXpIBHEBY CTPYKTypy: 1 — mepeBipodHa oOIliHKa, 2- TOMNEepeaHs KiIbKicHa
OIliHKa pU3HUKY, 3 — JleTallbHa KIJIbKICHA OI[IHKA PU3UKY.

[lepeBipouHa oOIliHKa BHUKOHYETHCS TIEPEBAKHO HA OCHOBI aHaJi3y
JiTepaTypHHUX, 3BITHMX, CTATHCTMYHMX # iHIDMX MaTepiamiB. i OCHOBHe
MpPU3HAYEHHST — BU3HAUUTU JUISI KOXKHOI TOYKH JINCHO TYyT € Hebe3neka
BUHUKHEHHSI HECHPUSTIMBUX 3MIH ekocucteM. Ha 1bpoMy piBHI JOCTaTHbO
KOHCTaTyBaTH, W0 JJIA JOCHIDKYEMIM Toulll (€KOCHUCTEeMH) € PHU3UK ii
HECTIPUSTIUBUX 3MiH.

[TonepenHs KiJIbKICHA OI[IHKA €KOJIOTIYHOTO PU3UKY Ma€ 3a KIHIIEBY METY
OTPUMAaHHSI OPIEHTUPHUX OIIHOK PO3MIPIB HECHPHUATIUBUX 3MiH, IO MOXYTh
BUHUKHYTU Y €KOCHUCTEMaX y BHUMAAKY, SKIIO Il pU3UKU peanizytoThesa. Ha
B1/I3HAKY BiJ IEPEBIPOYHOTO PiBHS OLIIHKU, TYT HEOOX1IH1 AOCIIMKEHHS TOUOK B
HaTypl 3 HacTynHUM JIa0OpaTOpHUM aHalli30M BiAiOpaHux npod. Meroau
OTPUMaHHA TMOIEPEAHIX KIUTbKICHUX OIIHOK PU3UKY MOXYTh OyTH PI3HUMHU WU
BKJIIOYATH SK CTaHAApTHI METOJM MAaTEMaTUYHOI CTAaTUCTUKU (30Kpema,
BU3HAYCHHS WMOBIPHOCTI PU3UKY), TaK 1 €KCIIEPTHE OIIHIOBAHHS MMOBIPHOCTI i
po3mipy pusuky. IlomepeaHicTe ¥ OpPIEHTOBAHICTh OIIHOK PHU3HUKY IIOJSATAE B
TOMY, IO JI0 iX TOYHOCTI W CTAaTHCTHYHOI JOCTOBIPHOCTI HE TPEI'SBIISETHCS
KOPCTKUX BUMOT. Lle 103BoJIsIe po3paxoByBaTH iX 3a HEBEIUKUMH BHUOOpPKaMHU,
OTPUMYBaTH E€KCHEPTHI OIIHKKA 10 HEBEIUKUM BUOOpPKAM  EKCIEPTIB,
BUKOPHUCTOBYBATU cjlabo ¢dopmaiizoBaHi MaTeMaTH4YHI METOAu. Y OUIBIIOCTI
BUMAJIKIB MPAKTUYHOIO 3aCTOCYBaHHS METOMOJOrIT OLIHKKA €KOJIOTTYHOIrO
PU3HUKY /10 CKJIQJIHUX E€KOCHCTEM PIBEHb IMOINEPEIHbOI KUIHKICHOT OILIIHKHA €
kiHieBuM. Lle MoB’si3aHO 3 peabHOI HEMOXJIUBICTIO 400 BEJIMKUMU YaCOBUMHU
BTpaTamH, 1110 HEOOX1H1 JIJI1 OTPUMaHHs MacuBy 1H(GOpMaIlii, 10 JOCTATHS s
pPO3paxyHKy JeTalbHUX (BUCOKOI TOYHOCTI W CTaTUCTUYHOI JOCTOBIPHOCTI)
omiHOK pu3uKy. OmHak, Il OMMIHKM IIUIKOM JOCTaTHI IS aHami3y JaHUX TIO0
JUKEpeny 3a0pyqHEHHsS W CKJIQJaHHs 3arajbHOTO TUTAHY i 1O JIKBigamii
HeOe3MeYHUX 3MIH B 30HAX, 1110 MiABEPKEHI MOTO BILIMBY.

JletanpbHa OIIHKA EKOJIOTIYHOTO PHU3UKY MOXKe€ OyTH BHUKOHAaHA Y
BHUMAJKaX, KOJHM JJII KOXHOI JIOCTIKYBAaHOI TOYKH € MOJKJIUBICTH M 3acoOm
3i0patn MacuB iH(}OpMaIlii, IO JOCTAaTHIM I TOro moO Ha KWOro OCHOBI
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noOyAyBaT NPOTHOCTHUYHY MOJENb EKOCUCTEMH, IO JIO3BOJISIE 3a HEIO
pO3paxoByBaTH TOYHI ¥ CTaTUCTHUYHO JOCTOBIPHI OIIIHKM pu3WKiB. Taki Moxaem
MOBUHHI OYTH IMITallIHHUMU a00 HAOIMKEHUMU JI0 HUX.

KoxeH 3 TpboX po3risgaeMux piBHIB OIIHKUA PU3MKIB BKJIFOYA€E HACTYITHI
4 KOMIIOHEHTH: 1 — XapakTepUCTHKa pEeLEeNnTopiB, 2- OIIHKAa CIPUUMaHUX
BIUTUBIB (30KpeMa, 00’€MiB 1 KOHIICHTpaIliid 3a0pyIHIOIOYUX PEYOBHH, 3
imeHTHdIKais eKOJOTIYHUX W EKOHOMIYHHMX 3arpo3 (THUIIB €KOJOTIYHUX
PU3UKIB), 4- XapaKTePUCTHKA PU3HKIB (OIIHKH iX IMOBIPHOCTI Ta PO3MIipiB).

AHaJi3 1 OIiHKa €KOJOTIYHUX PU3UKIB 0CO00 €(PEKTUBHI y TUX BHUITAJIKaX,
KOJM € 3HayHl HEBU3HAYCHOCTI Yy BHUXIMHUX JaHUX OO0 aHTPOIOTCHHUX
HABAHTAKCHHAX HA €KOCHUCTEMH M CTaHy CaMHUX €KOCHCTEM; PEaKilii eKOCHCTEM
Ha Il HABAHTAKEHHSA TAaKOXX HEBM3HAYEHI1 i MalOTh IMOBIPHOCTHUM XapakTep;
XapaKTep MOKJIMBOTO HACTYITHOTO BHUKOPUCTAHHS €KOCUCTEM JOMYCKae
JeKiTbKa aJbTepHATHBHUX CIIeHapiiB. Bci 111 oOCTaBMHM XapakTepHl s
BHUBYCHHS U OLIIHKK BIUIMBY TOYKOBHUX JKepes 3a0pynHEHHs (rapsuux TOYOK)
Ha BOAHI 00’ektu. ToMy, Il JNOCATHEHHS METH BU3HAUCHHS BIUIUBY
3a0py/IHEHHS Ha CTaH EKOCHCTEMH 3aCTOCYBaHHS METOJOJOTIi OIlHKH
€KOJIOTIYHOTO PU3UKY BBAXKAIOTh O1IbINI €(h)EeKTUBHUM HI)K BUKOPUCTAHHS OUIBII
TPaUIIMHOI METOI0JIOT i, 1110 OPIEHTOBAHA Ha JESKI BCTAHOBJIEHI KpUTEpialibHI
ominku (I'IK, I'/IB # T.11.).

Hatypue oOcTexeHHsI mpumyckae Bia0ip MmpoO Ta O10JOTIYHY OI[IHKY
BIUIMBY Trapsiyoi TOYKM Ha PI3HINA BiJCTaHl BIJ HEi — O€3MmocepeaHbO HIXKYE
CKHIY 3a0pyJHEHHMX BOJ (JIE€CSITKM METPIB Yy BHUMNAJKY pEaJbHO TOYKOBOIO
CKHIy), TICIAsA 4YOro TMpW BI3yaJbHOMY Ta MNPUOOPHOMY KOHTpOJIl
PO3IMOBCIOIKEHHS KalaMyTHOTO (TemmeparypHoro, pH, O2) ciigy — B Mexax
30HM 1 KM, J1ajil B MeXax 30HH 3 KM ¥ T.J., B 3aJIEKHOCTI BiJ] MMOTY>KHOCT1 CKHIY
W 31aTHOCTI piYKA 110 PO30ABJICHHS, JO 30HM JI€ CTPYKTypa O10THUYHUX
CIIBTOBAPUCTB HE Ma€ BUIUMUX BiIXWIeHb BiJl (GoHoBOi. [Ipu BHOOPI Micis
Bi0OpY MpoO OOOB’SI3KOBOI0 YMOBOIO € TMojo00a jaHamadTHO-010TONMUYHOT
¢d13ionomii crtaHiid. B sgKocTi KOHTpOdIO pobOsaTh BinOip mpoOd i omwmc
CIIBTOBAPUCTB BUIIIE MICIIS CKUAY, Y O10TOMAaX 1ICHTUYHUX TAKOBUM y CTBOpPAX,
10 TeCTyr0Thes. KpiMm Toro, poOsiTh 00CTEKEeHHS O€3M0CePeIHbO Y €KOJIOTTYHO
YyTIUBUX W EKOJIOTIYHO IIHHUX 30HaX, HAa aKBaTOPIsSIX, 110 OXOPOHSIOTHCS,
PO3TAIIOBAHKUX Y MEXax J0 15 KM Bij rapsuoi TOUKH.

3aranpHy (i310HOMII0 O10TUYHUX CHIBTOBAPUCTB OINKCYIOTh Ha OCHOBI
PO3BUTKY W PO3MOBCIOKEHHS MakpohopMm (BUIIl BOAHI POCIWHU, HUTYACTI
BOJIOPOCTI, MaKkpoOe3xpebeTHi). BinOuparoTs npodu 10HHOI PayHU (3000€HTOCY
Ta 3001epiiTOHY), IO MOKIUBOCTI (iTO- Ta 300MIaHKTOHY. [Ipo6u 30006eHTOCY
Ta 300mepihiTOHY BIAOMPAIOTH 3 BpaxyBaHHSM BI3yaJIbHO BIJIOKPEMIICHUX
ONHOpigHOCTEH. Y  OloTomax 3  MyXKHMH  JOHHUMH  BiJKJIagaMu
BHKOPHCTOBYIOTECS KOpoO4aThii mpoOoBinGipHUK 3 miomero 3axsary 100 cm?,
abo muouepnarens Ilerepcena 3 miomero 3axsaty 0,25 Mm% OG6pocraHHs 3
TBEPIUX CYOCTpATiB BIIOMPAIOTH CKPEOKOM 3 MIUPUHOIO Je3a 5 cM. Pobnarbes
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3MHUBHU 3 OKPEMHUX KaMEHIB, IO MIIHATI Ha OBEpXHI0. BpaxyBanHsa Makpodopm
IPOBOJSATh  BUKOpUCTOBYOuM pamky 0,5%0,5 ™. Ilpobu mIaHKTOHY
BIIOUpAIOTHCA 3 TOBEpPXHI BOAUM — (DITOIJIAHKTOH O€3MocepeHh0 B Tapy
06’emoM 0,5 11, 300MJIAaHKTOH — KOHIIEHTpYoun 100 11 yepe3 MIaHKTOHHY CITKY 3
MeJbHIYHUM Ta3oM No73.

VYBi mpobu dikcyrors dopmaninoMm. KamepanbHy 00poOKy 1po0
MIPOBOJIATH 32 3arATBHONPUIHATAMI METOHKAMHU.

KontpomoroTecss (poHOBI a0IOTHYHI XapaKTEPUCTUKH: TeMIIepaTypa
BOIM, IPO30PICTh, KOJBOPOBICTh, MIBUAKICTh Teduii (MOXHA OI[IHOYHO),
PO3YMHHUI KHMCEHb, pH, eeKTponpoBiIHICTh (MiHEpai3aIis).

3a MOXJIMBOCTI BijmOuparoTbcsi mpodu Ha Qopmu azory Ta dochopy,
BCKS5 ta iH111 r11poXiMiuH1 TOKa3HUKH.

Ha koxHnit Toumi BimOopy mpoO (CTaHIi KOHTPOJIIO) 3allOBHIOETHCS
dopma «IloneBoit mpoTOKOA — O10J0TIYHA OIIHKA BIUIMBY TOYKOBOTO JIXKEpelia
3a0py/IHEHHS Ha BOJIHI EKOCUCTEMI».

[Ipn xamepanbHiii 00pOOIl MaTepialiB BCTAaHOBIIOIOTH HASBHICTH B
npo0ax 1HAMKATOPHUX TPyN TBApWH. BiIHOCHO 3HWXEHHS YYTJIMBOCTI [0
3a0pyIHEHHS, iX PO3TAIIOBYIOTh 3T1THO 5 KJlacaM SIKOCT1 BOJIU:

1) JImunuku BecHssHOK — Plecoptera -1 xiac, b - onirocanpo0Hi.

2) Jlvuuaku noneHmuH - Ephemeroptera (Bukmrouatoun Baetis),
auyuHky  pyderHukoB Trichoptera (Bukmrouaroun Ecnomus), bokomiasu
Gammaridae — 2 xiac, a - onurocanpo6Hi, b’ - Mme3ocanpoOHi.

3) Jlmumuakum 6ab6ok Odonata, Bivalvia (Buxmrouaroun Sphaeridae),
Gastropoda, Bryozoa — 3 kiac, b’” - Me3oconpoOHi, a’ - Me3acompoOHi.

4) Spongia, Asellus, Hirudinea, Sphaeridae — 4 kiac, a’’ - Me3aconpoOHi.

5) Chironomidae, Tubificidae — 5 knac, momicanpoOHi.

VYKa3yloTbCs 1HAUKATOPHI BUAW JUIS SKUX BIJIOMI 3HAYEHHS 1HACKCY
canpoOHOCTI S abo 3HA4YeHHsS CanpOOHUX BaJIEHTHOCTEHM: X — KCeHocampoOHa
30Ha, O — omirocampoOHa 3oHa, b — Oerame3ocampoOHa 30Ha, a —
anb(amesocarpoOHa 30HA Ta P — moJiicanpoOHa 30Ha.

Trent Biotic Index (TBI) po3paxoByeThcst 3a MPEACTABICHICTIO TPYIl
OprasizmiB 3a po0Oouoro mkanow (tadm.7.1), B sAKiii BHKOpUCTaHA HAHOUIBII
4acTO 3yCTpidaeMa MOCIIOBHICTh 3HUKHEHHS MakKpoOe3XpeOEeTHHX JIOHHUX
CIIBTOBApPUCTB MO Mipl 3a0pyJHEHHS BOJII Ta JOHHUX BiAKIamiB. g oOmiky
PI3HOMaHITTS (payHH 3aMpONOHOBAHO YMOBHE MOHATTA «TpymHa» TBAPUH, Mij
AKUM I  OJHMX TBAapUH pPO3YMIIOTb OKpPEMI BHAM, [JJs  IHILIUX,
TPYJHOBU3HAYAEMUX TPYI, OUIBII KPYIIHI TAKCOHU. 32 CYMOIO TPYM Ta SIKICHOMY
CKJIaJy HACEJICHHS PO3PaXOBYIOTHCS 3HAUCHHS 1HJICKCY.

I'pyniu nist Bu3Hauenns TBI: Bci Bigomi BUAM IUIOCXUX XpoOakiB
(r.Plathelminthes); manomernakoBi xpobaku (k. Oligochaeta), Bukitouaroun
pin Nais; Bci Bigomi Buau m'siBok (ki. Hirudinea), momrockiB (T. Molluska);
pakononiOuux (xin. Crustacea); BoasHUX KmmiB (OTp. Acarina); JUYHHOK
noaeHuH (oTp. Ephemeroptera), Buxmouatounm Baetes rhodami, auamHOK
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BecHSHOK (oTp. Plecoptera); nmuunHok pydeitnukoB (oTp. Trichoptera); mTuuuHOK
Bucnokpwiux (otp. Megaloptera), xxykiB (otp. Coleoptera); iMaro Ta JUUYUHOK
kioniB (orp. Hemiptera); cimeiictBo momok (cem. Simulidare); xomapiB —
3BOHIIOB (ceMm. Chironomidae), kpim Chironomus thummi; auuuaku Ch.
Thummi (JUYUHKK Y€PBOHOTO KOJILOPY).

[ToyaTkOBUM MOMEHTOM POOOTH 31 MIKAJIOK MPU BU3HAYCHHI OI0THYHOTO
IHIEKCY € TMOITYK BUX1THOT MO3UINT y mepiriii rpadi mpu pyci 3 BEpXHBOTO PsIKA
miei rpapu BHU3 y Mipy BIACYTHOCTI y BHU3HayaeMiil mpoOi MOKa30BUX
OpraHi3MiB.

Taomung 7.1. Pobouya mkana st susHaueHus TBI

bioTrnunnii 1HaEKC 32 HASIBHICTIO
ITokazoBi Bunoge 3arajibHOi YHMCEIbHOCTI HasIBHUX Y TIPO01
OpraHizmMu PI3HOMAHITTS | Ipyn
0-1 2-5 6-10 | 11-15| 16Ta
O1IbIIIE
JInunaKH OuIbIIe HIK 1 BUg - 7 8 9 10
BECHSIHOK TIABKH 1 BULI - 6 7 8 9
JInunaKH OuIbIIe HIK 1 BUg - 6 7 8 9
TIOJICHIIUH TUIBKH 1 B - 5 6 7 8
JInauHKn OoutbIe HIXK 1 BUI - 5 6 7 8
py4eitHIKOB TUIBKH 1 BUL - 4 5 6 7
[Mammapycu BCI1 BUIIIEHA3BaH1 3 4 5 6 7
BUJI BIJICYTHI
Bonsanit TEX caMe 2 3 4 5 6
BICJTIOK
TyGidimuau TEX came 1 2 3 4 -
1/a00 JTMYUHKHU
XipoMaHI
(uepBOHI)
Bce Bce BumenasBani 0 1 2 - -
BUII[CHA3BaHI1 BUJIA BIJICYTHI
BUJI BIJICYTHI

[ToTiM BpaxoBYy€eThCSl BUJOBE PIZHOMAHITTS Y TTOKA30B1i IpyIi 3a BTOPOIO
rpadoro, IpHu bOMY PO3PI3HIIOTH JIMIIE TPU KATEropii: «TUIBKKM OAWH BHI,
«O1IIBIIIE OHOTO BHY», «BCl BHINCHA3BaHI BUAM BiACyTHI». IloTiM 3a cymoro
Ipyn y OCTaHHIN rpadi «O10TUYHUHN 1HJEKC 3a HASBHICTIO 3arajbHOTO YHCIIa
MPUCYTHIX TPYID» 3HAXOJIMUMO CTOBIEIb 3 13 BIAMOBIIHUM YHCJIOM TPyM y Tpo0i
i, TUBJISIYUCH YHU3 JI0 TIEPEXPECTS 3 JIHIEIO MOKA30BO1 IPYIH, y TOUIll IEPETHHY
oTpuMmyeMo 3HaueHHs TBI.

[anexc pizHomaniTTs — iHGopmamiitauit i1HAekc Illemnona (H’) -
PO3paxoBYETHCS 3a GOPMYIIOLO:
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i

p;log, p,
e & | (7.1)

1€ Pi— BITHOMICHHS YHCEIBHOCTI | —TO0 BHIy (TpymH) 0 3arajJbHOI
YUCEIHHOCTI N BUIB (TPyM) Y CIIIBTOBAPHUCTBI.

Buxomsum 31 cnemudiku excrnpec-MeToay 300py mosieBod iH(opmartii
OINMBIIICT, CTAaHAAPTHHX MAaTEMATHKO-CTATUCTUYHHUX METOJIB OI[IHIOBAHHS
IMOBIpHOCTI (30KpemMa, 3a dYacTOTOK TMoAli ¥ 3a (yHKIE pO3MOALTY)
HenpujaaTtHi. MOXIIMBI J1Ba METOAM OPIEHTUPOBOYHOI OIIHKA I1MOBIPHOCTI
PHU3HKY: METOJl OIIHKM 3a Bapialli€l0 3HaueHb I1HJIMKATOpa PHU3UKY W METOJ
EKCIIEPTHOTO OIlIHIOBaHHSA. BuOip Toro abo 1HIIOrO 3aJeKUTh BiJ HAsSBHUX
MIPUITYIICHB PO CTYIHB Bapiallii 3Ha4eHb 1HIUKATOPY PU3HKY.

Po3paxyHkoBuii MeTOJ OIIIHKKM 1MOBIPHOCTI PHM3UKY 3a Bapialli€ro
3HaUY€Hb MOro IHAUKATOPIB BUXOJUTH 3 HACTYIMHUX IMOJIOKEHB: SKIIO JUIs
1HIMKATOpa PU3MKY X 3aJIaHO JICSIKUM Jlana30H 3HAUY€Hb, BUXIJl 32 MEXI SIKOTO
TOBOPUTH IIPO HACTaHHS HeOaKaHUX 3MIH €KOCHCTEMH, TO IMOBIPHICTH IIi€l
noAii (ToOTO pU3uKy) OyJle TUM MEHIIa, YUM IIUPIIE LEeW Jlana3oH; YuM Jaai
BiJ HOro MeX (Xmax, Xmin) HaXOJIWUThCS 3HAUCHHS 1HIWKATOpa PU3UKY Xi; YUM
MEHIIIA Bapiallisl [MX 3Ha4Y€Hb Ha MPOTS31 33J]aHOT0 YacOBOTO iHTepBaiy t abo
3a/1aHO1 TUIOILI TepuTopii S. BUxoas4u 3 11b0r0, IMOBIPHICTH TOTO, 0 3HAYEHHS
IHIUKATOPY PHU3UKY 3HAXOIAThCA y MeXaxX iX JOMyCTUMHUX 3MiH, MO’KHA
BU3HAYUTH SIK:

Xlﬂu.‘(

| £lx,)x,
Ox(At) = p(Xmin < Xi < Xmax) = *mn , (7.2)

ne  Ox(At) — IMOBIPHICTh 3HAaXOJDKCHHS 3HAYEHb CKOJIOITYHOTO
IHAMKATOpPY X Yy MeXax 3aJaHOi HOPMU Ha MNPOTA31 4acOBOro IHTEpBaNy {;
Xmin T Xmax — BIJITIOBIIHO BEPXHE Ta HUYKHE 3HAYEHHS 1HIUKATOPY PUHUKY X, 110
0oOMeKye€ J11ara3oH MOro eKOJIOTIYHO TONyCTUMUX 3HAYEHb;

f(X) — miIBHICTE pO3MOALTY X.

Ao HeMae IHIIUX TMPUNYIIEHb, PO3MOIIT 3HAYEHb EKOJIOTTYHOTO
IHIUKATOPY X MOKHAa yYMOBHO MPUWHATU AK TaycoBe (10 JJiA TMOMEpPEeaHbOi
OILIIHKY pU3UKY mpumnyctumo). Tomai Bupas (7.2) npuiimMe BUTIIS;

— X

{xmax J_q)[xmin_fj
Ox = Q(Xmin < Xi < Xmax) = D O Ty ) (73)

ne ® — ¢yHKIISE HOPMOBAHOTO PO3MOALTY, 3HAYEHHS SKOi Ta0yJbOBaHI 1

HaBE/ICHI y IOBITHMKAX 3 MAaTEMAaTHYHOI CTATHCTHKH,

X - cepenHe apu(pMETUYHE X;

0y — OIIIHKA CePEIHBOI0 KBAaIPATUYHOTO BIAXHIICHHS BEIIMYMHU X.

Aximo pusMK MoJsATaE B TOMY IO 3HAYEHHS PU3UKY X TEPEBUIIHUTH
KPUTHUYHE 3HAYEHHS Xmax, TO (POpMyIia mpuitMe BUTIISI:
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[x x}
Ox = g(Xi < Xmax) = @\ T+ .

SIKIO pU3UK TMONATAaE B TOMY, IO 3HAYEHHS IHIUKATOPY PHUBHKY X
3HU3UTHCS HUKYE KPUTUUHOTO 3HAYEHHS Xmin, TO (OPMYJia IPUIME BUTIISIL:

=
Ox = g(Xmin < Xi) = %),

IMOBipHICTP BUHMKHEHHS 32 YaCOBUM IHTEpBaJ t €KOJOTIYHOTO PHU3HKY
BUJTY X OIIHIOETHCS SIK:

Px = 1 —Qx, (7.4)

B  skocti cepemHboro - apu(METHUYHOTO  3HAYEHHS  IHJAMKATOpa
€KOJIOTIYHOTO PU3UKY X PEKOMEHIYEThCS BUKOPUCTOBYBATH HOTO 3HAYCHHS,
BUMIPSIHE B TOYIII, JIJISl IKOi OI[IHIOETHCS PUBHK.

B sKocTi OLIHKK cepeAHbOr0 KBAAPATUYHOTO BIAXUJICHHS JOMYCTUMO
MPUIHATH OIIHKY 0, , PO3PaX0BaHy 3a BUOIPKOIO 3HAYEHBb 3MIHHOI X, BUMIPSHUX
Ha BCIX CTAHI[SAX KOHTPOJIO JJIsl AaHO1 pikU (TOOTO y caMiil rapsidiil Todil Ta
CTaHIIISIX, 110 3HAXOJATHCS Ha PI3HUX BIACTAHSAX BiJ HEl). B mboMmy BUNanaky
3HAYCHHS X BUSBUTHCS OJHAKOBHM JIJIS BCIX CTAHINN KOHTPOJIO U Y 3arajbHOMY
BHUIIAJIKYy JEKUIBKO OUIBIIMM HiXK €. BOueBUIb, 71 MICIISI CKUAY 3a0pyIHIOIOUHX
BOJI 4acOBa Ta MPOCTOPOBA Bapiallii 3HAYEHb 1HJIUKATOPY €KOJOTTYHOTO PU3UKY
Ipy HOro TIPIIOMY y €KOJOTIYHOMY 3HAa4€HH1 CepeHbOMY 3HAa4Y€HHI X Oyne
MEHIIIOI0, HDK MPOCTOpPOBA Bapiallisi 3HAa4Y€Hb X, pO3paxoBaHa IO BCIM
JOCITIJIPKEHUM CTaHI[ISIM KOHTPOJIIO. AHAJIOTIYHO, MPU KPaIIOMy CEPeIHbOMY
3HAUEHHI X HA KOHTPOJIbHIM cTaHIlii (BUIE MiCIsl CKHIY), Bapiallis 3Ha4€Hb
3MiHHOI X Oyzne MeHmor. Tomy, MOXHa YMOBHO MPUWHSATH, IO OIIHKY
CEPEIHbOTO KBAJPATUYHOTO BIJIXWJICHHS 0y, PO3PaxOBaHy IO BCIM CTaHIIISIM
JaHO1 PIKH, CIiJ BIAKOPEKTYBATH JJIsi KOXKHOI KOHKPETHOI CTaHIlli. 3HAYeHHS
MONPaBOYHUX KOE(IIIEHTIB, HA K1 CIIIJI TOJUIUTH CEPEAHIO TI0 PIYIli OIIHKY Oy,
HaBeseH1 y Ta0m.7.2.

Tabmuns 7.2. llompaBouni koedimieHTn k 110 OIIHKK CcepeIHBOTO
KBaJIPaTUYHOTO BIJIXUJICHHS

Bigcrans cranmii Bifg KonTpob 0 bi (o) o hi (e} 710
MICIISI CKHTY, KM (Bume ckunay) |(ckum) | 1xkm | 3 kM | Skm | 15 km
3nadyeHHs k 3,0 3,0 1,5 2,0 2,5 3,0

Matour IMOBIPDHOCTI BHHHKHEHHS KOXHOTO THITy  €KOJIOTTYHUX
PHU3HKIB p; MO)KHA OIIIHUTH 1MOBIPHICTh BHHHMKHEHHI BH3HA4YCHOI KOMOIHAIIl
PU3UKIB PI3HUX THIIB:

Pk = 1— H(l - pj) (75)

Ta, 30KpeMa, IMOBIPHICTh TOr0, IO 3a 3aJaHUN YacCOBUU I1HTEpBA Yy
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€KOCHUCTEMI1 He B1IOYJEThCS Hi OJTHOTO TUITY €KOJIOTIYHUX PU3UKIB:
p=]01-p)
i=1 , (7.6)

Jie N — KUTBKICTh THUIIIB €KOJOTIYHUX PHU3MKIB, 110 XapaKTepHI IS TOUIIl,
IO JTOCIIIKY€ETHCA.

JIns KOXXKHOTO 3 1HAMKATOPIB PU3UKY HEOOXITHO BCTAaHOBUTHU MOTO
KPUTUYHE 3HaYEHHS, BUX1]] 32 MEXI1 SKOTO BKa3y€ Ha Te, 10 PU3UK 31HCHEHO. Y
SAKOCTI KPUTHYHMX 3HAYCHb NMPUHMAIOTh 3HAYCHHS Tpajalliil 1HACKCIB SKOCTI
BOJIM Ta BOJIHOTO CEpe/IOBUIIA, III0 BKa3yIOTh Ha Mepexij SKOCTI BOJU 0 Kiacy
(kareropii) OpyaHa, (Tabdin.7.3).

Y OaraTh0X BHUIIAKaX OIIHUTH PO3MIPH EKOJIOTIYHHUX PHU3HKIB TyKe
CKIagHO 3-3a (pparMeHTapHOCTI BUXITHOI iH(OpMaIlii, HEBU3HAYCHOCTEH Y
NUIIXaxX MOJAJBIIOTO TOCIOAAPCHKOTO BUKOPUCTAHHS M MOBOKECHHS «Tapsdoi
TOYKW» ¥ T.1. KpiM 1bOTO, OLIHKK PU3UKY MalOTh PI3HY MPUPOIY, 30KpeMa —
OJIMHUIII BUMIPIB, i TTOPIBHIOBATH iX, a TAKOXK 3BOJAMTH JI0 JIEAKIA 1HTETpaIbHIN
OLIHII PO3MIpY PHU3UKY, HE NPEACTABISAETbCS MOXKIUBUM. ToMy Mae€e CeHC
OIIHKAa PO3MIPIB PI3HUX BHJIB CKOJIOTITYHUX PHU3UKIB Yy JCSKUX €JIMHHUX
OJIMHULISIX BUMIPIOBaHb. Takoi OLIHKOI MOXe OyTH CTyMiHb HeOa)kaHOCTI
PHU3HKY, IO MOYKHA OTPUMATU Ha OCHOBI QYyHKIIIT OaxaHocTi XappiHTTOHA.

Jlns mepexony BiJ 3HAY€Hb IMEHHIM 3MIHHIN X; 10 O€3pO3MIPHOI OIlIHKH
CTymneHI0 HeOaxkaHocTi Horo 3HaueHHS di € [0,1], a BHU3HAYMBIIKM 3HAYCHHS
HeOaxkaHocTi di st BCIX 3MIHHUX — 1HAMKATOPIB PHU3HUKY, BU3HAYUTH
IHTErpajbHY OIIHKY HeOaKaHOCTI O4iKyBaHUX 3MiH ekocuctemu D € [0,1].
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Ta6mu 7.3. KputuuHi 3Ha4€HHSI 1HAUKATOPIB PU3UKY

Kareropis NH,* NO, NOs PO,%, Pc
Jlyxe uncra <0,1 <0,002 <0,2 <0,015

Yucra 0,1-0,2 0,002-0,005 0,2-0,3 0,015-0,03
JlocTaTHRO YKCTA 0,21-0,3 0,006-0,01 0,31-0,5 0,031-0,05
Cnabo 3a0pynHeHa 0,31-0,5 0,011-0,02 0,51-0,7 0,051-0,1
IToMipHO 3a0pyaHEHa 0,51-1,0 0,021-0,05 0,71-1 0,101-0,2
bpynna 1,01-2,5 0,051-0,1 1,01-2,5 0,201-0,3
Jlyxe 6pynHa >2.5 >0,1 >2.5 >0,3
Kputnune 3HaueHHs max=1,0 max=0,05 max=1,0 max=0,2
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Peasnizartiss METOIy BUKOHYETHCS HACTYITHUM YMHOM:

1. Jlns igauKaTopa EKOJOTIYHOTO PH3UKY BHIY X 3a7a€ThCsi HOTO
onTUMajbHE (HaOUIbII OakaHe) 3HAYCHHS Xopt. 1@ HAWUTIPIIE y €KOJOTTYHOMY
PO3YMiHHI1 3HAYE€HHS Xer. [lMM 3HAYEHHSM BIANOBIIAIOTH OIIHKK HEOaX)aHOCTI
d=1 (mmst Xopt) Ta d=0 (15 Xer)

i 3HaYeHHS BU3HAYAIOTHCSI BUXOASYH 3 OCOOIMBOCTEH 1HAUKATOPIB. JIIIs
Trend Biotic Index (TBI) Xe=1, a y sikocTi Xopt MOXHa NMPUHHATH 3HadYeHHsT TBI
y KOHTpOJBHOMY CTBOpi. [[ns iHAgexkcy BumoBoro pisHoMaHiTTss H’ iioro
HaWTIpIIe 3HAYCHHS PO3PAXOBYETHCS ISl BUMAAKY, KOJH KOXKEH 3 BUIIB Y
CIIBTOBapHUCTBI IPEACTaBICHUHM OJHIEID 0CO00I0, a BCI IHINA YHCEIBHICTH
JIOBOJIUTHCSI Ha OJWH BHUA-IOMIHAHT, B SIKOCTI Xopt MOKHA TIPUHHSITH HOTO
3HA4YEHHSI, 1[0 BU3HAYAETHCS HA KOHTPOJIi, BU3BHAYCHE Y KOHTPOIBHIN ToUI. J{71st
1HAEKCY canmpoOHOCTI S WOro HaWripiie 3Ha4eHHs! JOPIBHIOE Xer = 4,0, a B AKOCTI
Xopt MOXKHA TIPUIHATH MO0 3HAYEHHSI, BU3HAUEHE Y KOHTPOJIbHIM TOYIII.

2. s 1HAMKATOPY €KOJIOTIYHOTO PHU3MKY BHIY X 3aJIa€ThCAd HOTO
OUlKyBaHEe MpHU 3A1MCHEHH] PU3UKY 3HAYECHHS Xyisk. BOHO TOBUHHO 33JI0BOJILHATU
YMOBaM Xopt < Xrisk < Xer 200 Xopt > Xrisk > Xer.

3. OLIHIOETBCS CTYMiHb HE0AXaHOCTI €KOJIOTTYHOTO PU3HMKY THMA X 3a
MOAM(PIKOBAHOIO POPMYJIOI0 XappiHITOHA:

1,927
} .
(7.7)

4. InTerpanpHa OIlIHKAa HEOAXKAHOCTI CTaHY CEKOCHCTEMH Y BHUIIQJIKy
BUHMKHEHHS BCIX THIIB €KOJOTIYHOT'O PHU3HMKY OIIHIOETHCS 32 BHPA3OM:

x opt xl'f.&‘k

xer - xrﬁ'sk

d, =1—exps—exp —[9

D= . (7.8)

ne di — orinka HeOaXKaHOCTI PU3HKY i- TO THITY; N — YKCIIO PU3HKIB;
aj — OIIIHKA CYTTEBOCTI PU3UKY I-TO TUMY (IMIPUITyCTUMO NMPUUHATH &;=1

JUTSI BCIX THITIB PU3UKY).

YuMm Omkue g0 oauHMIl 3HayeHHs d; a0o D, TuM Oiabmr HeOa)KaHUMHU €
pO3MipH eKoJIOTTYHOTO pu3uKy. [Ipu 1boMy, 1ikana XappiHITOHA pO30UBAETHCS
Ha BU3HAYCHI IHTEPBAJIN 3HAYCHB, 1110 BIAMOBIAAIOTH ICSIKUM SKICHUM Tpajallism
HebakaHocTi (Ta6mn.7.4).
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Tabnus 7.4. ['papariii cryneHo HebakaHOCT1 PO3MIPIB €KOJIOTIYHOTO PU3HKY

3HauyeHHA MTOKA3HUKA
Hebaxaunocti d; abo D

I'panamis 6axaHocTi
3a XappiHTTOHOM

SlkicHa oIliHKa CTYTIEHIO
He0aXaHOCT1 EKOJIOTTYHOTO
PHU3HKY

0,00 - 0,20 Tyxe 1o6pe IPAKTHYHO HE3HAYHUMN PU3HK
0,20 -0,37 nobpe MaJI03HAYHUI PU3UK
0,37 - 0,63 3aJIOBUIBHO CepeIHbO3HAUYHUN PU3HUK
0,63 - 0,80 [I0OTaHO HeOaKaHUM pU3BUK

0,80 -1,00 JTy’Ke TIOTaHO BKpail HeOaKaHUN PU3HK
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Ta6mui 7.5. [TokasHuky 3a0pyTHEHHS BOJIM 1O CTAHIIISNX

Ne Cranuig | TBI S poc S non NHs", | NO2, | NOs3, PO O,
BapiaHTy |(BiacTaHb) |6eHTOC JVH HOi hay | w™r/n MI/n | MI/a MT/T MT/TT
y HOCTI HU
KonTponb 7 1,9 1,7 0,026 | 0,22 0,37 0,043 7,8
Cxkun 2 1,9 2,23 0,051 | 0,66 0,68 0,058 7,9
1 kM 5 1,7 2,50 0,37 0,26 1,56 0,11 7,6
IIpux- 3,5 km 6 1,7 2,48 0,027 | 0,26 1,06 0,50 7,5
n1ao 9,5 km 7 HEMAE 2,50 0,029 | 0,25 0,95 0,047 7,5
3abpynne
HI BOJH Y 1 HEMacE 3,05 13,8 1,65 4,35 0,64 55
MicIi KOH
LEHTpaIli
i
KonTposb 8 1,9 1,9 0,030 | 0,10 0,15 0,030 7,8
Cxun 1 1,9 2,23 0,056 | 0,66 1,80 0,70 7,9
1 1 kM 3 1,7 1,90 0,50 0,25 1,20 0,61 7,6
3,5 km 5 1,7 2,00 0,030 | 0,19 1,06 0,50 7,5
9,5 km 6 HEMAa€E 2,50 0,015 | 0,17 0,95 0,47 7,5
12 km 7 HEMAE 2,50 15,0 0,15 0,20 0,24 7,5
2 KonTpob 2 1,9 1,7 0,12 0,22 0,27 0,043 7,9
Cxkun 9 1,9 2,23 0,60 0,66 0,68 0,58 7,9
1 kM 3 1,7 2,50 0,37 0,26 1,56 0,11 7,6
3,5 km 5 1,7 2,48 0,27 0,26 1,06 0,50 7,5
9,5 km 6 HEMAE 2,50 0,29 0,25 0,95 0,47 7,5
3abpynne
Hi BOJIU Y 1 HEMae 3,05 10,8 0,65 2,35 0,64 55
MicIli KOH
[EeHTpalli
i
3 KoHTpoJib 7 1,9 1,9 0,015 | 0,12 0,47 0,043 8,0
Ckun 1 1,9 2,23 0,51 0,66 0,68 0,88 7,9
1 kM 2 1,7 2,50 0,17 0,16 1,56 0,11 7,6
3,5 km 4 1,7 2,48 0,27 0,17 1,06 0,50 7,5
9,5 kM 5 HeMae 1,90 0,29 0,15 0,95 0,47 75
3abpynHe
Hi BOJH Y 1 HeMae 3,60 12,8 1,65 5,35 1,64 55
MicIi KOH
LEHTpaIll
i
4 KonTponb 8 1,9 19 0,011 | 0,22 0,37 0,043 7,9
Cxun 2 1,9 2,20 0,71 1,66 0,68 0,98 7,9
1 kM 3 1,7 2,00 0,37 0,26 1,56 0,11 7,6
3,5 km 5 1,7 2,48 0,047 | 0,26 1,06 0,50 7,5
9,5 km 6 HEMae 2,50 0,069 | 0,25 0,95 0,57 7,5
12 xm HEMAE 3,00 0,018 | 0,65 0,35 0,24 7,5
5 KonTtposib 9 1,9 2,0 0,08 0,17 0,12 0,043 8,8
Cxun 1 1,7 2,23 0,71 1,66 0,68 1,98 6,0
1 kM 2 1,7 2,50 0,37 0,26 1,56 0,71 7,6
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3,5 kM 3 1,7 2,48 0,27 0,26 1,06 0,50 7,5

9,5 kM 5) 1,6 2,50 0,19 0,25 0,95 0,57 7,5

12 xm 7 1,7 2,50 0,18 0,15 0,25 0,24 7,4
Ilpuxnao pospaxyuxy

3asoanns: Po3paxyBaTi pU3uK BUHUKHCHHS 3a0pyIHEHHS BOAHOTO
00’exTy (Ta0:1.7.5.)
1. JIast KOKHOTO 3 BHOpaHHMX IHIMKATOPIB PH3MKY BH3HAYAEMO BEIHUYHHY

CEpPEAHBOTO KBAIpPaTUYHOTO BiAXWJIEHHA o,. [lpuxnang mns TBI  Gentocy
Ta011.7.6.

Tabmuns 7.6. Po3paxysok o, st TBI 6entocy

Ne Cramitis Xi Xi- X (xi- X)?
1 KonTtposb 7 7-4,67=2,33 5,43
2 Ckun 2 2-4.67=2,67 7,13
3 1 xm 5 5-4,67=0,33 0,11
4 3,5 km 6 6-4,67=1,33 1,77
5 9,5 kM 7 7-4,67=2,33 5,43
6 3a0pyaHeH1 BOIU Y MicCIIi 1 1-4,67=3,67 13,47
KOHIIEHTpaIlii
Cyma 33,34
Y (x —x)°
Oy =\———— = 363’_3:1 = /6,668 = 2,582

2. BigkopekTyeMo 3HA4YeHHS CEpPEeIHBOKBAIPATHYHOTO BIAXWUJICHHS IS
KO>KHOT Tourl 3a Tadn.7.2;

Koutpons |Ckug |1 kM |3,5km | 9,5 km | 3a0pynHeHi BOAM Yy MicIii
KOHIIEHTpaIlii
Ox 2,582 2,582 | 2,582 | 2,582 | 2,582 2,582
K 3,0 3,0 1,5 2,5 3,0 3,0
o/ K 0,861 0,861 | 1,721 | 1,033 | 0,861 0,861

3. KputruHi 3Ha4Y€HHS PU3HKIB 3HAXOAUMO 3a Tabmn.7.3.
4. Po3paxoByeMO JJIsl KOKHOTO 3 1HAUKATOPIB PU3UKY IMOBIPHICTh HOTO
3niicHeHHs 3a  ¢opmynow (7.3) s KoxHIA Toumi. IS KOHTPOJIO:

Lol

Ox = 9(Xmin < Xi) = e )=\ 0861 J=(3,484)=0,999749~1.
To6TO MM BU3HAYMIIM IMOBIPHICTh TOTO, 1110 3HaueHHs TBI 1151 KOHTpoIII0

HE 3HU3UTHCS HUKYE KPUTUYHOTO 3HAYEHHS, 1€ IMOBIPHICTh TOTO, III0 PU3UK HE

OyJe cnocTepiraTuch. IMOBIPHICTB K€ PU3UKY BU3HAYAETHCA 32 Gopmynoro (7.4)

pi=1-gx. = 1-1 = 0. ToOTO pU3HKY 3a0pyIHEHHS ISl CTAHIIIT KOHTPOJIIO HEMAE.
5. Tak camMO pO3paxoByEMO BCI 1HIII IHAUKATOPH PU3HKY.
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6. B sKOCTI y3arajJbHEHOrO TIIOKa3HMKa I1MOBIPHOCTI 3a0pyaHEHHS
PIYKOBUX BOJI MOKHA TNPUUHATH IMOBIPHICTH TOTro, IO piukoBa Boaa Oyje
3a0pyJHEHa XO4Y 3a OJHUM TIOKa3HUKOM. Y Ta0i. 7.7 HaBeIeHO NPHUKIAM
pO3paxyHKy y3arajJbHEHOro IIOKa3HWKa pu3uky (3a dopmymnow (7.5)) 3a
XIMIYHAMH TIOKa3HUKaMH. J{J11 KOHTPOJTIO:

P =1=TT0= 1)) 21.(1-0,43)(1-0,62)(1-0,33)(1-0,28) (1-
0,01)=10,13=0,87.
Tabmuns 7.7. Po3paxyHOK y3araJlbHEHOTO MOKa3HUKA IMOBIPHOCTI PU3HKY

ImoBipHicTs | Kontpons | Ckun | 1 kM | 3,5 kM | 9,5 kM | 3aGpyaHeHi BOAu y
PUBHKY MICITI KOHIIGHTpaITii

NH,* 0,43 043 | 043 | 0,43 0,43 0,99

NOy 0,62 0,86 | 0,64 | 0,64 0,64 0,990

NO3 0,33 0,41 | 0,65 | 0,62 0,36 0,99

PO# 0,28 0,30 0 0,29 0,29 0,96
PozunaHOMY 0,01 0,01 | 0,03 | 0,03 0,03 0,32
KucHIo, O
3aranpHa 0,87 0,97 | 0,93 | 0,99 0,91 1,0
IMOBIPHICTh

BucnoBku: Buxoasuu 31 3HaueHb 3arajbHUX IMOKAa3HUKIB 1IMOBIPHOCTI
pU3HKIB pika 3a0py/nHeHa xoda O 3a OJIHUM 3 IOKa3HUKIB, HaBITb Yy TOWII
KOHTPOJIIO PU3HK JOCTATHBO BEJUK 1 ckiasiae 87%, 110 TOBOPUTH MPO 3araibHUIMA
HE3aJIOBUTbHUN CTaH PIKM Ta MPO Te, 110 BOHA 3HAXOJUTHCA y PU3UKOBOMY
ctaHl. HasiBHICTh TOYKOBOTO JKepesia 3a0pyAHEHHS TPU3BOUTH 10 30UIbIIEHHS
PU3UKY Ha BCiX TOUKax aocaifiB 10 91-97%.

KoHTpoJubHiI nMTAaHHA:
1. MeTto010T1s1 OI[IHKU €KOJIOTTYHUX PU3UKIB?
2. IlepeBipouHa OIliHKA PU3HKY 11e?
3. [TonepenHs oriHKa pU3HKY 11e?
4, JleranbHa OLIIHKA PU3UKY?
5. KoMmoHeHTH OIlIHKU €KOJIOT1YHUX PU3HKIB?
6. Po3paxyHKoBUI METOJT OI[IHKHA IMOBIPHOCTI PU3UKY?

Ilepeaik gditepatypu:

1. AdanacneB C.A., I'pomzunckuii M.JI. MeTtoauka olieHKH 3KOJIOTUYECKUX
PHCKOB, BOBHUKAIOIIUX MPU BO3JEHCTBUU UCTOYHUKOB 3arpsI3HECHUS HAa BOJTHBIE
00bekTHI. -K, -2004.- 59 c.

2. Cepmssinbie b.U., TsaaTosa E.H., Menexora O.I1. Dxonoruueckuit puck -
M.: Jloroc.- 2005 - 168 c.
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3. Xopyxas T.A. Ouenka skojiorudeckoi onacHocty - M.: Kaura cepBuc -
2002. - 208 c.

8 OIITHKA IMMOXXEKHOI OBCTAHOBKHA

MeTa: 03HaHOMUTH CTYJEHTIB 3 METOJIaMUA BU3HAYCHHS BUIY, MacIITa0y
1 XapakTepy MOoKeXi, HABYUTH 1X BU3HAYATH .
3aBaanns: Buznauntu By, MacmTad 1 XapakTepy MOKexi.

8.1 3arauabHui BizomocTi

O1iHKa NOXKEXKHOI OOCTAHOBKHM 3IIMCHIOETHCS HAa OCHOBI METOHUK,
pO3pO0JIEHUX Il MICBKUX 1 JIICOBHX IMOXEX, SIKI JTO3BOJSIOTH BHU3HAYUTH
OCHOBHI KUJIbKICHI XapaKTEPUCTUKU MOXKEK.

AHami3 TOXEXKHOI HEOE3MeKH 1 3aXUCTy TEXHOJOTIYHUX MPOIIECIB
BUPOOHUIITB 3IHCHIOETHCA TMOeTamHo. BiH MICTUTh y €00l BHBYEHHS
TEXHOJIOT1 BUPOOHHUIITB, OILIIHKY MOKEKOHEOE3MEUHNX BIACTUBOCTEH PEYOBHH,
BUSIBJICHHS] MOKJIMBUX MIPUYMH BUHUKHEHHS 1 3aM00ITaHHS TTOKEXK.

ITix mokekHOI 00CTaHOBKOIO PO3YMIETHCSI CYKYITHICTh HACIIIKIB BIUIUBY
ypaxawuux ¢aktopiB HC, y pe3ynabTari SKHMX BHHHMKAIOTH IIOXKEXI, SKi
BIUIMBAIOThH HA KUTTENISIIBHICTD JIFOICH.

JI71s1 OLITHKM MOKEKHO1 00CTAaHOBKM HEOOX1JHO MPOBECTH TaKi 3aX0/IU:

- BUBHAYUTH BUJ, MacCIITal 1 XapakTep MOXKexi;

- MPOBECTH aHali3 BIUIMBY MOXKEXI Ha CTIHKICTH pPOOOTH OKpPEMHUX
€JIEMEHTIB 1 00'€KTIB Y LILJIOMY, a TAKOX Ha KUTTEIISIIbHICTh HACETICHHS;

- BUOpATH HANOUIBIN JOIUIBHI Jii MOKEKHHUX IMIIPO3/LIiB Ta (OpMyBaHb
IO 3 nmokamizamii 1 raciHHS ITOXKEXKI €Bakyarii mpu HEOOXITHOCTI JIFoACH 1
MaTepialbHUX IHHOCTEH 13 30HH MOXKEKI.

OcHoBHA TIpUYMHA BUHUKHEHHS TOXEX — HEOOEPEKHE MOBOKCHHS 3
BOTHEM, MOPYIIEHHS MpaBUJl TOXEKHOT Oe3neku. Kpim TOro, BOHH MOXKYTb
BUHUKHYTH B Pe3yJbTaTl MPUPOJHUX SIBUII (TPO30BI PO3PSAIU, 3€MIIETPYCH,
BUBEPKEHHS BYJIKaHIB, camMo3aliMaHHs ra3iB 1 TOpdy).

Bignosinno no CHIIT 201-85 OyauHku 1 copyaud TOAUISIOTHCS Ha 8
CTYII€HIB BOTHECTIMKOCTI.

| emynins. BynuHky 3 HeCydrMH 3aropoKyBalbHUMHU KOHCTPYKIIISIMH 3
OpUPOAHUX a00 MTYYHUX KaM'sHUX MarepialiB, OETOHY YW 3ai300€TOHY 13
3aCTOCYBaHHSM JIMCTOBUX Ta IJIMTOBUX HETOPIOUMX MaTEpialliB.

Il cmynine. bynuaky 3 HeCydnMH 1 3aTOpPOKYBATBHUMU KOHCTPYKITISIMH
3 IPUPOAHUX a00 MITYYHUX KaM'sSHUX MaTepiaiiB, O€TOHY 4M 3ali300€TOHY 13
3aCTOCYBaHHSM JIMCTOBUX 1 TUIMTOBUX HETOPIOYMX MaTepiamiB. Y MOKPUTTIX
OyJIMHKIB JIOMTyCKA€ETHCSA 3aCTOCOBYBATH HE 3aXHUIIEH] CTAJIEB] KOHCTPYKIIII.

Il emynine. Bynunku 3 HECYUYHNMU 1 3aropoKyBaJIbHUMHU
KOHCTPYKIISIMA 3 MPUPOJHUX a00 IMITYyYHUX KaMm'SHUX MartepiajiB, OETOHY 4H

127



3ami3zo0eToHy. JlJis MEepeKpUTTIB JOMYCKAEThCS BUKOPUCTAHHS JAEpPEB'STHUX
KOHCTPYKIIH, 3aXMIIEHUX IITYKATYpKOIO a00 Ba)KKOTOPIOUUMHM JIUCTOBUMH, a
TaKOX IUIMTOBUMHU MartepiajaMu. [[o eleMeHTIB MOKPUTTIB HE CTaBIATHCS
BUMOTH IIOJI0 MEX BOTHECTIMKOCTI 1 MEX IMOIIMPEHHS BOTHIO, MPHU LBOMY
CJICMEHTH MOKPUTTS 3 JEPEBUHM IT1AIaI0ThCSI BOTHE3aXHUCHIM 00poOiITi.

Illa cmyninb. ByIuHKU TIEPEBAKHO 3 KapKACHOK KOHCTPYKTUBHOIO
cxemor. EneMeHTH Kapkaca — 31 CTaJieBHX HE3aXUIEHUX KOHCTPYKIIiH,
3aropopKyBaJIbHI KOHCTPYKIIi— 31 CTajieBUX Npo(dUILOBAaHUX JHUCTIB abo
IHIITMX HETOPIOYUX JINCTOBUX MATEPIaIiB 13 BAKKOTOPIOUYUM YTEIUTIOBAYEM.

II16 cmyninb. BynuHKYM TIEpPEBAXXHO OJHOTIOBEPXOBI 3 KapKACHOIO
KOHCTPYKTHUBHOIO CXEMOTO.

Enementn kapxkaca — 3 1iIbHOT a00 KIJIEEHOI JEpPEeBUHM, ITiJJIaHI
BOTHE3aXMCHINH 00poO0IIi, sika 3a0e3neuye HeoOX1THY MEXY IMOIIUPEHHS BOTHIO.
3aropo/KyBalibHI KOHCTPYKIIL — 3 MaHened abo MOeIeMEHTHOTO CKJIaJaHHS,
BUKOHAHI 13 3aCTOCYBAHHIM JIEPEBUHU Y MaTtepiaiiB Ha ii ocHOBI. [lepeBuHa it
1HIII TOPIOY1 MaTepiaid 3aTrOPOJIKYBAIBHUX KOHCTPYKIIINA MOBUHHI OyTH Mi/I1aH1
BOTHE3axUCHI 00poOii a0o 3axuIlieHi BiJ BIUIMBY BOTHIO 1 BHCOKHUX
TEeMIIepaTyp TaKUM YHHOM, 00 3abe3nedyBanacsa HeoOXiqHa MeXa MONTUPEHHS
BOTHIO.

IV emynins. bynunku 3 HECYYUMU 1 3aropo/i>KyBaJbHUMHU
KOHCTPYKI[ISIMA 3 IUIbHOT a00 KJIEEHOI JEPEeBHMHU M 1HIIMX TOPHOYUX YU
BAKKOTOPIOUMX MAaTepialliB, 3aXHUIIEHUX BiJI BOTHIO 1 BHUCOKHUX TeMIIEpaTyp
MITYKaTypKoOlO a00 I1HIIMMHM JIMCTOBUMH YU IUIMTOBUMH Matepianamu. Jlo
€JIEMEHTIB TTOKPUTTIB HE CTABJIATHCS BUMOTHU IIOJ0 MEX BOTHECTIMKOCTI 1 MEX
MOIIUPEHHS BOTHIO, TIPU 1[bOMY €JIEMEHTH MOKPUTTIB 3 JEPEBUHH MIIAAIOTHCA
BOTHE3aXHMCHIN 00pOoOIIl.

IVa cmynins. Bynuakun  mepeBakHO  OJHOIOBEPXOBI 3 KapKACHOIO
KOHCTPYKTHUBHOIO CXeMOI0. EnleMeHTH kapkaca — 31 CTaJeBUX HE3aXHUIIEHUX
3aropoKyBaIbHUX KOHCTPYKIIIH— 31 CTaJeBUX MNPO(UILOBAHUX JHCTIB abo
IHITUX HETOPIOYMX MaTepiaiB 3 TOPIOYUM yTEIUTIOBAYEM

V' cmyniny. Bynuaku, 10 HeCydMx Ta 3aropo/KyBajJbHUX KOHCTPYKIIIH
SAKUX HE CTaBJISIThCS BUMOTH IOJO0 MEX BOTHECTIMKOCTI 1 MEX MOIIUPEHHS
BOTHIO.

Meska BOTHECTIMKOCTI, BUMIpIOBaHa B TOJWHAX, BUSHAYAETHCS 3/IaTHICTIO
HECY4YUX KOHCTPYKIIiM MPOTUCTOSITH BOTHIO O€3 0OBaItOBaHb, MPOTUHIB, TPIIIUH
1 OTBOpIB, Yepe3 SKI MPOHUKAIOTh MPOAYKTH TOpiHHSA. BOHA CTaHOBUTH aJis
OynuHKIB 1 ciopya | cTyneHs BorHectikocTi moHas 2 roaun, Il ctynens— 2
roaunu, I11-1,5 roguan, IV — 1 roquny (mpu6imsHO).

3a BuOyxomoxexxoHneoe3neuHicTio BBeaeHi 3 1987 p. Hopmu OHTII 24-86
OIIPO3AUIAIOTE  yCcl  mpuminmieHHs Ha 5  kareropii: A, b —
BUOyXomnoxexxoneoesneuni, B, I', /| — moxxexxonebe3mneyHi.

8.2 BuzHavyeHHA BUY, MaclITA0y i XapakTepy noxKe:xi
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[Toxexxka XapakTepu3yeTbCsl BHUIOM, MacmTaboM a0 MIUIBHICTIO,
PO3BUTKOM 1 IIBHJKICTIO TIOIIMPEHHS, TEIUIOBOIO pajialli€lo, TPUBAIICTIO
TOPiHHS, TEMIIEPATYPOIO MOBITPSI, 30HOIO 3aAUMIICHHS i 1H.

Buan moxexx: okpemi, MacoBi, CYIUIbHI, BOTHSHUU IITOPM, JIICOBI,
CTeTOB1, TOpd'sIH1, TAIHHS, TOPIHHS B 3aBajax.

OxpeMi TIOKEKI BUHHUKAIOTh B OKPEMUX OYIWHKAaX, PO30CEPEIHKEHHUX T10
palioHy IpH HEBHCOKIM TrycToTi 3a0ymoBu (MeHmme 15—20 %), MoXIMBE
BUBCJCHHS TOTEPIIIMX depe3 paiioH moxkexk. Okpemi TMOXKEeXKI MOKHA
edexkTrBHO racuty B miepiri 10—20 XB. micIsl MOSIBH BOTHIO.

CyminbHI MOXEX1 OXOIUTIOITh 3HauHy Teputopito (moHax 90 %) mpu
ryctoTi 3a0yaoBu nonan 20—30%, npoxia yepe3 pailoH MOKEXK BUKIIOYCHUH.
PsTyBanbH1 i 1HIII HEBIJIKIIAIHI pOOOTH MOXKHA MPOBOIUTH uepe3 4—10 roaux.
["onoBHe 3aBaHH — JIOKaJi3al1lisl paiOHy CYIITIBHUX TTOXKEK.

MacoBi Moexi — CYKYITHICTb YCIX BUJIIB MTOXKEK.

CyuiapHl TOXKEXKI MOXYTh TEPETBOPUTHUCS HAa BOTHSHUW INTOPM TPHU
CYLIJIbHIM MICBKii 3a0yI0B1, BIZICYTHOCTI IPU3EMHOTO BITPY 1 MaJjioi BOJIOTOCTI
Ipy OJHOYACHOMY iX BUHUKHEHHI B JIEKUIBKOX MICIAX. Y I[bOMY BHIAJIKY
YTBOPUTHCSI TOTY)KHHH CTOBII TONyM's, 10 (OpPMY€eTbCS TMOBITPSIHUMH
MOTOKaMH 31 MBHAKICTIO 50 KM/TOH., K1 PyXaloThCA 10 IIEHTpa IMaIar0uoro
paiioHy. 3aracuTH BOTHSHHUI IITOPM HE MOKHA, YBIUTH B palioH MOXkKekK1 MOKHA
yepe3 2 no0u. Y HOBUX MICBhKUX pailoHax, 3a0ynoBanux Oyaunkamu [ 1 II
CTYNEHs BOTHECTIMKOCTI, BUHUKHEHHS BOTHSHUX IITOPMIB MPaKTUYHO
BUKJTFOUCHE.

Macmrad (po3MipH) MOKeK BU3HAYAETHCS BUAOM IMOXKEXK 1 3aJIeKUTh Bl
KOHKPETHOI  OOCTaHOBKM  (KJIIMATHYHHX YMOB, Xapaktepy 3a0yaoBH,
MPOTUTIOKEKHUX MOMIMBOCTEH TOIIO). KiTbKICHO MaciiTabu OILIHIOIOTHCS
MIIBHICTIO MTOXKEXK:

"N, (8.1)

ne N, — KIIbKICTb Majlarouux OyJAUHKIB;

N— 3aranbHa KUIBKICTh OYJMHKIB Y pallOH1 MOXKEX, & TAKOXK JOBXKHUHOIO
(GPOHTY TTOKEXKI.

Po3BUTOK 1 MIBHIKICTh TOIIMPEHHS TOXKEXK BU3HAYAETHCA CTYINCHEM
BOTHECTIMKOCTI OYIWHKY, BIJICTAHHIO M) HUMH, NIUIBHICTIO 3a0ya0BH,
METEOYMOBAMH 1 TIOPOIO POKY.

[TommpeHHs MOXKeX 1 MePETBOPEHHSI 1X Y CYIIIbHI 3a THIINX PIBHUX YMOB
BU3HAYAETHCS T'yCTOTOIO 3a0yA0BU TEPUTOPIi 00'€KTA.

3anava 1. BuzHauuTu cepeiHIO TPUBATICTh MOXKEK Y EXY IIOLIEI0 (UB.
BapiaHT), M2 110 BUTOTOBJIEHHIO (11B.BapiaHT). Bara Bupo6iB (1uB.BapiaHT), T.
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Buxigai gani BapianTtu 3aBnanp

1 2 3 4 5 6 7 8
Toma uexy, m* 120 360 547 265 321 581 539 | 544
HCX 3 Kap60' Kay4yKy | Harepy | Oprckja | TCKCTo- | alicTOHY KIHO- rymu
BUT'OTOBJICHHS jiTa HiTy IUTIBKA
Bara BupoGiB, T | 25 56 47 12 45 36 65 94

IIpuknao po3paxyHky

3aeoannsa. BuzHaunuTu cepeHIO TPUBAIICTh MOXKEXK Y 1exy rmiomer 500
M? 110 BUTOTOBJIEHHIO BUPOOiB 3 Kapbouity. Bara Bupo6is 50 T.

1. BuzHaueHHs MITOMOTO TAJIBHOTO HABAHTAXKECHHS KapOOITY B 1IEXY:

P.,x=50000/500=100 (xr/m?)

2. OOYHCIUMO CEpEeAHI0 TPUBATICTh MOXKEXKI 3 YpaxyBaHHSM BaroBoi
IIBMIKOCTI BUTOpSAHHSA (KI/M2 XB), IO CTAHOBUTH i manepy — 0,48, nns
KapOoity — 2, st kayayky — 0,8, mist momictupoiry — 0,45, my1st oprekiia —
0,96, nna rymu — 0,67, mua tekcromity — 0,4, nna Oensuny — 2,9, mid
anerony — 2,83, mia racy — 2,9, niug Hadtu - 2,2, 1 KiHOmmtiBku — 70, 1S
oo — 0,24, nns nepeBunu cocaoBoi — 0,9.

T =100/2=50000/500-2=50 xB.

Y BUpOOHUYMX 1 OCOOJMBO B CKIAJCHKUX MPUMIIICHHIX MOXe OyTu
KUIbKa BHUJIB MaTepiaiiB, sIKI 3TOpsIOTh. 3arajbHa TPUBAIICTH MOXKEX1 Oyje
JOPIBHIOBATH YAaCTLI BiJ JAUIEHHS CYMapHOI MacHh BCIX HasBHUX TOPIOYHUX
MaTepiaiiB Ha JOOYTOK IO iX PO3MIIIEHHS 1 CEPEAHBOI IIBUAKOCTI 3rOPSHHS
MaTepianis.

3apaua 2. BU3HaunTH TPUBAICTH MOXKEXKI B IICHTPATLHOMY 3aBOJICEKOMY
CKIali Iuomero (nuB.BapianT)M?, ne 30epiraloThCs: MONICTUPON — T,
OpPICKJI0O— T, TyMa— T, TEKCTOJIIT - T, Pa3oM - T.

Buxigai gani BapianTtu 3aBaanp
1 2 3 4 5 6 7 8

I[Tnoma nexy, m? | 120 360 547 265 321 581 539 | 544
[Tomictupomn, T 5 7 4 3 2 6 5 9
Oprckio, T 8 4 6 3 2 1 6 7
I'yma, T 10 22 16 31 45 41 15 22
TekcromiT, T 8 3 4 6 7 5 5 5

IIpuxnao po3paxynky

3asoannsn. BuzHauntn  TPUBAIICTh  TMOXKEXKI B IEHTPAJIHLHOMY
3aBOJICEKOMY CKaai miomero 600 M2, e 30epirarothes: MOJICTHPONT — 5 T,

oprckiio— & T, ryma— 100 T, Tekctonit— 80 T, pazom — 193 T.
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1. BusHaueHHs cepeaHbOl MBUIKOCTI BUTOPSHHS:
W=37,2 kr/mM? XB (quB. IpuKIaz 8)
2. Bu3HaueHHs TPUBAIOCTI MOXKEXKI:
T,"G/WS=193000/37,2-600=8,7 roz.
KouTtposbHi 3anuTanHs:
1. I1lo po3yMiIOTh IiJ] OKEKHOI0 00CTAaHOBKOIO?
2. ki 3ax0/11 HEOOX1THO TIPOBECTH JJISl OIIIHKH MOXKEKHOI 0OCTAaHOBKH ?
3. Ha ckibKH CTyNEeHIB BOTHECTIMKOCTI MOAUISIOTHCS OyAMHKH 1 CIIOPYIH
Bianosiguo go CHIIT 201-85?

4. SIk XapaKTepu3yeThCs MOKEKA?
5. SIK1 ICHYIOTb BUJIU TTOKEX?
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9 HOHSATTA ITPO XIMIYHY OBCTAHOBKY
TA METOIMH 11 BUSABJIEHHSA

MeTta: 03HaHOMUTH CTYACHTIB 3 METOJaMU BHU3HAUYCHHS MacmrTaly 1
xapaktepy 3apakeHds CJIOP, anamizy iX BIUTMBY Ha HiSUTbHICTH OO'€KTIB, CHJI
O 1 HaceneHHs.

3aBaaHHs. Bu3HAuMTH MacmrTad 1 xapaktep 3apaxenHs CJIOP,
IpoaHaNi3yBaTH iX BIUIMB Ha AisUTbHICTH 00'ekTiB, cui L{O 1 HaceneHHs.

9.1 3araabHi BizomocTi

C/{OP — 1ue XIMIYHI PEUOBMHHU, IO 3aCTOCOBYIOTHCS B HAPOJHOMY
roCrofapcTBi, fAKi MpU BUIMBAHHI a00 BHUKHUII MOXYTh MPU3BOJUTU JO
3apa)K€HHs MOBITPS 3 BPAKAIOUYUMHU KOHIIEHTPAIliSIMU.

Ximiuna obcmanoska — 11e MaclITabu 1 XapakTep 3apa)K€HHs MICIIEBOCTI
CHOP, sxi 311HCHIOIOTH BIUIMB Ha POOOTH 00'€KTIB HAPOJHOTO TOCIOAAPCTBA,
nis popmysanb L{O 1 HaceneHHS.

XiMiyHa 00CTaHOBKA BUHUKAE MPHU MOPYIICHHI TEXHOJIOTTYHUX IPOIIECIB
Ha XIMIYHO HeOe3NeYHOMY BHUPOOHUIITBI, YIIKOMKEHHI TpyOONpPOBO/IIB,
€MKOCTEH, CXOBHIL, TPAHCIOPTHUX 3aco0iB mpu mepeBe3eHHsx CIOP, sxi
npu3BoATh 10 Bukuay CJIOP B atMocdepy B KIJIBKOCTSX, IO CTaHOBIIATH
HeOe3MeKy MacOBOT0 Ypa)KEHHS JIF0/IeH 1 TBApHUH.

llepsunna xmapa — xmapa CJIOP, sika yTBOpPIOETBhCS B pe3yJbTari
mutTeBoro (1—3 xB.) mepexoay B armocdepy YaCTHUHHU BMICTY €MKOCTI 3i
CHOP mipu 1i pyiiHyBaHHI.

Bmopunna xmapa — xmapa CJIOP, sika yTBOpIOETBCS B pE3yNbTari
BUIIAPOBYBAHHS PO3JIUTOI PEUOBUHHU 3 TIOBEPXHI.
I'panuuna mokcodoza— IHTAJAIINHA TOKCOJ03a, SKa BHUKIHMKAE

MOYATKOBI CUMIITOMH YPa)KeHHS.

Exeisanenmna xinoxicmo C/{OP — 1€ Taka KUIBKICTh XJIOPY, MaciuTad
3apa)K€HHs SKUM IMpU 1HBEPCli EKBIBAJICHTHHI MaciuTaldy 3apa)K€HHs IpH
JTAHOMY CTYIE€HI BEPTUKAIBHOI CTIMKOCTI KUIBKICTIO JaHOI PEYOBUHHU, SKa
nepeiuia B IepBUHHY (BTOPUHHY) XMapy.

IInowa 3onu gaxmuunoeo 3apasicenns CJOP — muoma Tepurtopii,
3apaxkeHoi CJIOP y HeOe3neuHux jIs )KUTTS MExKax.

Inowa 30mu moorcnusozo sapaxcennss C/JOP — moma Tepurtopii, B
MeXax SKOi Mij €0 3MIHM HAmpsIMKY BITPY MOKE TEPEeMIIIyBaTHUCI XMapa
CHAOP.

Toswuna wapy posznusy CJJOP — h ToBIIMHA Mapy, M0 BUIBHO PO3JIUBCS
Ha MIJCTUJIAI0OYiNd TOBepXHi, nmpuitMaeTrhes 3a 0,05 M, a TOi, IO PO3IUBCS B
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niaaoH abo B ob6mamyBanHs, — h = H - 0,2m, ne H— Bucora migmony
(oOBasryBaHHS).

CrymniHb BepTUKAJIbHOI CTIMKOCTI TOBITPS XapaKTePU3YEThCS TPhOMa
CKJIaJIOBUMH: 1HBEPCI€I0, KOHBEKIIIEIO, 130TEPMIEIO.

Ineepcia (HWKHI Iapy MOBITPsI XOJIOAHIIII 32 BEPXH1) BUHUKAE TIPHU SICHIN
MOTo/l, MajauX MBHAKOCTAX BITpY (M0 4 w™/c). IHBepcis mepemKkoKae
PO3CIIOBaHHIO TIOBITPSl HA BUCOTI 1 CTBOPIOE CIIPUSTIIMBI YMOBH JJIsi 30epiraHHs
BHCOKHUX KoHeHTpamiit C/JOP.

Konsexyia (AvkHIA 1ap TOBITPS HArpITUN CUJBHINIE 3a BEPXHIA 1
BiIOYBAETHCS MEPEMIIIEHHS HOTO MO0 BEPTHKAJl) BHHHKAE TMPHU SCHIM TOTO],
manmux (10 4 M/c) mBuAKocTAX BiTpy. KoHBekiisi po3citoe xmapy, 3apakeHy
CHOP, 3amxye 1i Bpaxkarouy Jito.

[3omepmia (Temneparypa noBiTps B Mexkax 20-30 M Bij 3eMHOI TOBEpPXHi
Mai)ke OJIHAKOBA) 3BHYAMHO CIIOCTEPIraeTbCcs B XMapHy IMOTOAy 1 TIpH
CHITOBOMY TMOKpHBi. [30TepMmia crnpuse TpuBamomy 3actoro mapiB CIOP Ha
MICIIEBOCTI.

9.2 Oninka XiMiYHOI 00CTAHOBKH

[Tix owiHKOIO XIMIYHOI OOCTAaHOBKM PO3YMIIOTh BU3HAYEHHS MaciTady 1
xapakrtepy 3apaxkends CJIOP, anani3 iX BIUTUBY Ha JisUIbHICTH 00'e€kTiB, cuit 11O
1 HACEJICHHS.

OCHOBHHMMH BHUXITHUMH JaHUMH JUIST OIIHKY XIMIYHOI OOCTAHOBKH €:

- 3aranpHa KuibkicTh CJIOP Ha 00'ekTi 1 JaHl 1IOJ0 PO3MIIICHHS iX
3araciB y €EMKOCTSIX 1 TEXHOJIOTIYHUX TPYyOOIIPOBOIAX;

- kimpkicTs COP, Bukunytux B arMmocdepy, XapakTep iX po3jiuBy Ha
MOBEPXHi,

- BUCOTA Mi0HY a00 0OBayBaHHS CKIAJAChKHX EMKOCTEH;

- METEOpOJIOTIYHI YMOBH: TeMIlepaTypa MOBITPs, IIBUIKICTh BITPY Ha
BucoTi 10 M (Ha BucoTi (uirorepa), CTyIiHb BEPTUKAIBHOI CTIMKOCT1 MOBITPA.

OmiHka XIMIYHOI OOCTAaHOBKM BKJIFOYA€: BHU3HAUEHHSI TIJIMOWHUA 30HU
3apaX€HHS; BHU3HAYCHHS TIUIONI 30HW 3apaKEHHS 1 HAHECEHHS Ha TUIaH
MICIICBOCTI; BHM3HAU€HHSI Yacy MIAXOJy 3apaXE€HOTo TOBITPSA J0 00'€KTa;
BU3HA4YEeHHsS TpuBajocTi Bpaxkarouoi Aii CHOP; BU3HAUEHHS MOXKJIMBUX BTpPAT
JIIOJIEH.

Buznauennsi riiuOunu 30um 3apaxkednss CIHOP. Po3paxyHok rinOunu
30HM 3apa)XCHHS BEICTHCSA 3 JOIMOMOTOI0 JaHWX, HABEACHUX Yy TaOIHIIIX
nonatkiB A. 10, A. 11, A. 12 B 3ayie’)KHOCTI Bii KUTbKICHUX XapaKTEPUCTUK
BUKUJIY 1 IIBUIKOCTI BITPY.

Kinbkicna xapakrepuctuka Bukuny CIHOP nns po3paxyHky mMacmTaOiB
3apa)K€HHSI BU3HAYAETHCS 3a CKBIBAJICHTHUMU 3HAYCHHSIMH.

BusHaueHHsT €KBIBaJEHTHOI KUIBKOCTI PEYOBUHM BHU3HAYAETHCS Y
MEePBUHHIN 1 BTOPUHHIN XMapi.
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ExBiBasieHTHa KIJBKICTh PEUOBHHHM Yy TMEPBUHHIN XMapl BU3HAYAETHCA 3a
bopmyiioro:
Qe1 =K1 ‘K3- K5+ K7 -Qo, (9.1)

ne Ki= xoedimient, sxuii 3anexuts Bix ymoB 30epiranHs CJIOP.

Honatok (A. 10) s ctucHytrx rasie Ky = 1

K3 — koedirienT, mo AOPIBHIOE BiJHONMICHHIO TPAHUYHOI TOKCOIO03HU
XJI0py 210 rpaHugHoi Tokcono3u inmoi CJIOP (JomaTok A. 10);

Ks — xoedilieHT, sSKuii BpaxoBy€ CTYIiHb BEPTHKAIBHOI CTIHKOCTI
noBiTps. [lpuitmaeTscs: nmmst imBepcii — 3a 1, musg 3orepmii — 0,23, s
kouBekIi — 0,008;

K7— xoedirieHT, sskuii BpaxoBye BIUIUB TemilepaTypu mositps ([JomaTox
A. 10) (msa ctucHytux rasie K7 = 1);

Qo — KUIBKICTh BUKUHYTOI (po3iuToi) mpu aBapii COP (7).
ExBiBaneHTHa KIJIbKICTh PEYOBHUHU IO BTOPUHHINA XMapi po3paxoBYETHCS 3a
dhopmyIioro:

:(1_K1)'K2'Ka'K4'K5'K6'K7'Qo
h-d ’

Q. (9.2)

ne Ko — xoeditient, sikuii 3a1eXUTh BiJl (P13UKO-XIMIYHUX BJIACTUBOCTEU
CHIOP (tabx. A. 12);
K4 — koeoiltieHT, skuii BpaxoBye MIBUIKICTB BITPY (Tada. A.12);
Ks — KkoedimieHT, KU 3al€XKUTh BIJ Yacy, IO IPOMIIOB IIiCIA
noyarky aBapii N.
3HavYeHHs Ks Bu3HauaeThCs icost PO3paxyHKy TPUBAJIOCTI
BUITAPOBYBaHHS peduoBHHM T 32 popMyIioro:

K, =N°% (mpu N < T) (9.3)
abo
K, =N% (ipu N>T) (9.4)

IIpu T < 1 ronnnan K¢ npuitmaersest ais 1 roauHu.
TpuBanicTb BUIAPOBYBAHHS:

h-d
T= -
K (9.5)

ne h — roBunHa mapy posnusy CIOP (m),
d — nuToma Bara CJJOP(1/M%) (A. 10).
Po3paxyHok riMOWH 30H 3apa)K€HHS MEPBUHHOIO (BTOPUHHOIO) XMaporo
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CIOP Bexnetbes 3 monoMororo tadmuis (A. 11).

V Tabmum A. 13  HaBemeHl MakKcHUMaJbHI 3HA4YEHHS IJIMOMH 30H
3apaxeHHs TMepBUHHOI0O — ['1abo BropuHHOO ['2 xmaporo CIOP, ski
BU3HAYAIOTHCS B 3aJICKHOCTI BiJI €KBIBAJIGHTHOI KUIBKOCTI peuoBUHHU (Qe1, Qe2) 1
IIBUJIKOCTI BITpPY.

IToBHa rnuOuHa 30HM 3apaxeHHs [ (kM), OOyMOBJIEHa BILJIUBOM
nepBuHHOI 1 BTopuHHOI xMapu C/IOP, Bu3HauaeThes:

r=r+o05sr", (9.6)

ne ' — HalOuIbIIHiA,
[ — naiiMenmmii 3 po3mipis ['11 1.
OTtpumane 3HaueHHs [ TOPIBHIOETHCS 3 TPAHUIHO MOYKJIMBUM 3HAYCHHSM
rIIMOMHYU TIepeHoCcy NOBITpsiHUX Mac [, ake BU3HaUaeThes 3a GOpMYIIOO:

ne N— ygac Big moyaTky aBapii (ron);
V— MBHIAKICTh NEPEHOCY NEPEIHBOIO (PPOHTY 3apakeHOrO MOBITPS
IpU JAaHUX MIBUAKOCTI BITPY 1 CTYNEHI BEPTUKAJIBHOI CTIMKOCTI MOBITPS, SKI
BH3HAYAIOTHCS 3a T0IOoMOror tadmuus (A. 13).
3a OCTaTOYHY pO3PaXyHKOBY IJIMOMHY 30HU 3apa)X€HHS MNPUUMAIOTh
Haiimenmie 3 2-x (I' 1 I',) nopiBHIOBaHUX MK COOOIO 3HAYCHb.

3agaua 1. Ha ximiuHOMy minmpueMcTBi BiOyJiach aBapisi Ha CKJIajl 31
CHOP, ska mepeOyBanma mig THUCKOM. B pesynbTaTi aBapii BUKUHYTO B
atmocdepy CIOP, BUHHKIIO BOTHUIIIE 3apasKECHHSI.

BuznauuTt rmuOMHy MOXIJIMBOTO 3apPasKEHHS.
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Taomung 9.1 - Buxigai madi UIT BU3HAYEHHA TVIMOMHU MOYKJIUBOTO

3apa)KeHHs
Buximai nani Bapiantu 3aBgann
1 2 3 4 5 6 7 8

cipuu- cipuu-
Haiimeny- aMiak | ctuil | cipko- | ¢ocren | ¢Top | XJop | CTUH | amiak
BanHsa CJIIOP aHT1]1- | BOJACHD aHT1/-

pun pua
BUKUHYTO B
atMochepy 49 25 141 65 34 89 167 246
3pIIKEHOTO
CHOP, T
qac, SIKUH
MUHYB  TTCIIS 2 1 3 4 1,5 45 2,5 3
aBapii, rof
MIBUIKICTH
BITpY Ha 5 6 3 8 15 3,4 5,6 8
BucoTi 10 Mm—
Vlo(M/C)
TeMmreparypa 0 20 15 35 30 -10 -20 -25
noBiTps ,°C
CTYIIHb 1HBEp- | 130- KOH- | 1HBEp- | KOH- | KOH- | iIHBep- | 130-
BEPTHUKAJIBHOI cis Tep- BEK- cis BEK- | BEK- cis Tep-
CTIMKOCTI Mist st st st Mis
MOBITPS

Ipuxnao pospaxyuxy

3asoannsa. BuzHauutu TIHOMHY MOXIIHMBOTO 3apakKeHHsS XJIOpOM 32
ctaHoM Ha | romuHy micisi aBapii. Ha XimMiuHOMYy mianpueMCTBI BinOyJiach
aBapisi Ha CKJIaJll 3 PIIKUM XJIOpOM, sIKUH repeOyBaB mig TUCKOM. B pe3ynbrarti
aBapii BUKUHYTO B atmocdepy 40 T 3pIIKEHOTO XJIOPY, BHHUKIIO BOTHUIIE
3apaxenHs CIIOP.

MeTteoyMOBHM Ha MOMEHT aBapii: MBUIKICTh BITPY — 5 M/C, TeMIieparypa
noBiTps — 0°C, 13otepmid. Poznmue CLOP Ha MOBEpXHIO BUIbHUIMA.
Po3B 's3anns:
1. 3a ¢popmyinoro (9.1) BU3Ha4aEMO €KBIBAJICHTHY KUJIBKICTh PEUOBUHU B
MEePBUHHINA XMapi:
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2. 3a dopmyroro (9.5) BU3HAYaEMO Yac BUMIAPOBYBAHHS XJIOPY:

h.d 0051553
K, K, K, 0052-2,34-1

T= =0,644 rop.

3. 3a dhopmymoro (9.2) BU3HAYAEMO €KBIBAJICHTHY KIJIbKICTh PEUOBHHH
y BTOPUHHIN XMapi:
1-K)-K, K, K, K, K, -K,-Q, (1-0,8)-0,052-1,2-3,4-0,23-11-4,0
Q,, = = =118T
h-d 0,05-1,533
4. 3a Tabmuuero A. 10 miga 1 T 3HaxoAMMO TJIMOMHY 30HM 3apaKCHHS
nepBUHHOIO xMaporo ['1 = 1,68 km. 3a Tabnunero A. 10 ansa 11,8 T 3HAxX0aUMO
MMOVHY 30HU 3apaXeHHsSI BTOPUHHOIO XMaporo [ = 6 kM.
5. 3a opmymnoro (9.6) BU3HaAUYaEMO MMOBHY MNTHOMHY 30HHU 3apasKEeHHS:

I'=6+0,5-1,68=06,84 xm.
6. 3a hopmyoro (9.7) 3HaxX0AMMO TPAHUYHO MOXKJIMBE 3HAUCHHS TITHOMHU
MePEHOCY MOBITPSHUX Mac:

I',=N-V=1:29 =29 kM.
3a OCTaTOYHY pO3paxyHKOBY INIMOMHY 3apakKeHHsI XJIOPOM IpUiMa€eThCs
I'=6,84 kM.
BuzHaueHHsI MU101Ii 30HU 3apasKeHHs
[10111a 30HU MOKIIMBOTO 3apPAKEHHSI IEPBUHHOIO (BTOPUHHOIO) XMAPOIO

CJ1OP BuznauaeThcs 3a GopMyIior:
S, =872-10°.-1I? ¢, (9.8)

ne Sy — IIoma 30HM MoMBoro 3apaxkenns CIOP, km? ; I — rimbuna
30HM 3apaxkeHHs, kM; % — KyTOBi PO3MIpH 30HM MOKJIMBOTO 3apa’kKeHH,

rpaaycy (BU3HAYAOTHCS 3a JornoMororo tadmui (A. 12)).
ITnoma 30HK (haKTUUHOTO 3apaXKEHHs Sy PO3PAXOBYETHCS 3a POPMYJIOLO:

S, =Kg-I?-N°?, (9.9)

ne Kg — koeili€eHT, 110 3a0eXuTh BiJl CTYNEHs BEPTUKAIBHOI CTIHKOCTI
noBITps, npuiiMaeThes: mipu 1HBepcli — 0,081; mpu i3otepmii — 0,133; mpu
koHBekIii — 0,295.
N— 4ac, sKuii IpOUIIIOB MICJISI MOYATKy aBapii, T,

3amaya 2 Y pe3ysnbTati aBapii Ha XiIMIYHO HeOe3neYHOMY 00'€KTi
BUHHKJIA 30HA 3apaKCHHS. BU3HAYNTH TUTONTY 30HU 3apayKEHHS ITicIIs aBapii.
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Tab6n. 9.2 - BuxignHi gaHHI1 1j11 BU3HAYSHHS TUIOII 30HH 3apaK€HHSI MMICIs

aBapii
Buximai nani Bapiantu 3aBgann
1 2 3 4 5 6 7 8

cipuu- cipuu-
Haiimeny- aMiak | ctuil | cipko- | ¢ocren | ¢Top | XJop | CTUH | amiak
BanHsa CJIIOP aHT1]1- | BOJACHD aHT1/-

pun pua
BUKUHYTO B
atMochepy 49 25 141 65 34 89 167 246
3pIIKEHOTO
CHOP, T
qac, SIKUH
MUHYB  TTCIIS 2 1 3 4 1,5 45 2,5 3
aBapii, rof
MIBUIKICTD
BITpY Ha 2 3 3 4 15 3,4 5 1
BucoTi 10 Mm—
Vlo(M/C)
TeMmreparypa 0 20 15 35 30 -10 -20 -25
noBiTps ,°C
CTYIIHb 1HBEp- | 130- KOH- | 1HBEp- | KOHB | KOH- | 1HBep- | 130-
BEPTHUKAJIBHOI cis Tep- | BEKUId Cii | eKuUisd | Bek- cis Tep-
CTIMKOCTI Mist mis Mis
MOBITPS
rIMOvHa 30HU
3apayKeHHS, 10 12 5 7 15 8 9 11
KM

Ipuknao pospaxyuky

VY pesynbTaTi aBapii Ha XIMIYHO HeOe3nmeyHOMY O00'€KTI BHHUKIIA 30HA
3apaxeHHs rnuouHoro 10 kM. IIBuaKicTh BITpYy — 2 M/c, 1HBepcid. Busnauntu
TUIOLY 30HM 3apaKeHHsI Ha 4 TOAMHY MicIIs aBaplii.

1. Po3paxoByeMo 11011y 30HHA (PaKTUIHOTO 3apaxkeHHs 3a ¢popmyrioro (9.9):

Sy = 0,081-10%-4%2= 10,7 xkm?.
2. Bu3HayaeMo 101y 30HH MOKJIMBOTO 3apaxkeHHs 3a ¢popmysioro (9.8):
Sm=28,72-10%-10%- 90 = 78,3 km?.
3. HanocuMo 30HY 3apakeHHSI Ha JIaH MICIIEBOCTI y BIATIOBIAHOCTI 3
BUMOTaMHM J0JaTKy A. 12.
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4. TTpu mBuaKOCTI BiTPY BiA 1,1 10 2 M/C 30Ha 3apaK€HHSI Ma€ BUTIIS

cextopa ¥ = 90°, paxiyc cekropa 10piBHIOE I, GiceKTprca cekTopa
CHIBITaJIa€ 3 BICCIO CJIIIy XMapH 1 OpIEHTOBAHA 3a HAMPSMKOM BITpPY, Touka 0

BIJIMOBI A€ MICIIIO JpKepelia 3apaskeHHS.

Bu3HaveHHs yacy miaxoay 3apaskeHoro moBiTpsi 10 00'ekra
Yac nigxony xmapu C/IOP 1o 3aganoro 06'exra 3a1€KUTh BiJl IIBUIAKOCTI

MEPEHECEHHS XMapHU MOBITPSHUM MMOTOKOM 1 BU3HAYAETHCS 32 POPMYIIOLO:

ne t — yac migxoxay xmapu CJIOP, rox;
R; — BifcTaHb Bij Jpkepelia 3apakeHHS 10 3a4aH0T0 00'€KTa, KM;
V — MIBHIKICTh MEPEHOCY MEPEeIHBOTO (POHTY XMapH 3apa’kKeHOTO

HOBITPsI, KM/T0JT (BU3HAYAETHCSA 3a TabmuIeio A. 13).

(9.10)

3amauya 3 Y pesynpTaTi aBapii Ha XiMiyHO HeOe3meyHOMY 00'€KTi,
pO3TAlllOBAHOMY Ha BIJCTAaHI JEKUIbKa KIJIOMETPIB BiJ MiICTa, BIIOYIOCH
pyiinyBaHHs eMkocTi 31 CJJOP.
BuzHauutu yac miaxoay XMapu 3apa)kK€HOTO MOBITPS 10 MEXi MicTa.
Tabun. 9.3 — Buxiani gaHHi /Uil BU3HAYCHHS Yacy MIAXOAY XMapH 3apa)Ke€HOTro
MIOBITPS JIO0 MEXKI MiCTa

Buxigai gani

BapianTtu 3aBgaHp

1 2 3 4 5 6 7 8
) Cip‘—II/I' Ciqu/I-
Haiiveny-BanHs | ayiax | crmit | cipko- | ocren | grop | xmop | crtmit | amiak
CHop aHr1]1- | BOJEHb aHria-
pua pua

BUKUHYTO B
armMochepy 49 25 141 65 34 89 167 246
3p1IKEHOTO
CIOP, T
qac, KU MHUHYB
TicIist aBapii, Toj1 2 1 3 4 1,5 4.5 2,5 3
BiJICTaHb Bij 5 10 15 12 7 9 4 3
MiCcTa, KM
HIBUJIKICTh BITPY
Ha BucoTi 10 M— 2 3 3 4 15 34 5 1
V10(M/C) ’
TemIeparypa 0 20 15 35 30 -10 -20 -25
noBiTpst ,°C
CTYMmiHL 1HBEp- | 130- KOH- | IHBEp- | KOHB | KOH- | iHBep- | 130-
BEPTHKAIILHOL cis TEep- | BEKIA Cig | eKIlig | BeK- cid Tep-
CTIMKOCTI Mist mist MisT
MOBITPS
rIIMOMHA 30HU
3apaKeHHS, KM 10 12 5 7 15 8 9 11
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Ipuxnao pospaxynxy

B pesynpraTi aBapii Ha 00'€KTi, pO3TAIlIOBAHOMY Ha BIACTaHI 5 KM Bij
MicTa, BiIOyJOCS PyWMHYBaHHS €MKOCTI 3 XJOpOM. MeTeoyMoOBHU: 130TepMis,
IIBUJIKICTD BITPY — 4 M/C. BU3HAUWTH Yac MiaX0y XMapHu 3apaskeHOro MOBITPS
10 MEX1 MicCTa.

1. Jlms mBHAOKOCTI BITPY B yYMOBax i30TepMii, sika MopiBHIOE 4 Mm/c, 3a
tabnunero A.13 3naxoaumo V = 24 KkM/To.

2. Yac migxody XMapH 3apakeHOro moBiTps 1o micta: t = 5/24 = 0,2 rox.

KoHTpoJsibHI 3aniMTaAHHA:

1. SIxi iCHYIOTP METOJY BH3HAUCHHs MacITady 1 Xapakrepy
3apaxxeHHs1 CIOP.

2. IlpoBectu aHamni3 BIUIMBY MacuTady 1 xapakrepy 3apaxkenns CJIOP
Ha JIsIbHICTH 00'ekTiB, cri L{O 1 HaceneHHS.

3. JlaTy BUBHAUCHHS OCHOBHX ITOHSTIH.

4. Sk Bu3HavaroTh rOMHU 30HU 3apaxeHHs C/IOP.

5. SIx BU3HAYAIOTH TUIONTY 30HU 3apayKCHHSI.

6. Ik BU3HAYAIOTh Yacy MIIX0y 3apakKeHOro MOBITPS 10 00'€KTa.

Iepeaik gditepatypu:

1. Kenibo €.11., 3auapuuii B.B. be3neka xxurrenisnbaocTi: [TigpydHuk
— K.: Kapagemna, 2006. — 344 c.

2. 3epkanos J[.B. 6e3mneka sxuTTeaissapHOCTI: HaBuansHUi MOCIOHUK —
K., OcnHoBa, 2011. — 586 c.

3. Cko6:0 10.C., Ianko B.I"., Mazopenko /I 1., Timenko JI.M. be3neka
xuTTeaisuibHOCTI: HaBuanbumii mocionuk / 3a pen. B.I'. [anka. — K.: 3nanns
2004. — 560 c.

140



TOJIATKU



Honatox A

Tabmun A. 1 Tunu i miATAIIM CXUIIOBHUX MPOIIECIB 32 MEXaHI3MOM 3CYBY MOPiJ

Tunu HebGe3neuyHux XapakTepucTrka
CXUJIOBHX TPOLIECIB [TigTumnu MOpiJT OCHOBHOTO | XapakTep MposBY
(3@ MexaHi3MOM nedopMyeMOTo
3CYBY MOPIiJ) TOPU30HTY
3cyBu  3pymieHHs | [HcekBeHTH1 (110 | ['muuucti  (pimume | BigpuB 1 3miman-
(KoB3aHHs) 3pi3a10Th) BUBITPIJII  HamiB- | HA OJIOKIB MOPiJ MO
CKEJIbHI M CKeJb- | BBITHYTIH KpH-
Hl) TOpOJAU, Ma- | BOJIHIMHIN MOBEpX-
CUBHI a00 MIapy- | Hi 3 OJIHOYaCHUM iX
BaTi, 3 IIOJIOTUM, | 3aIIPOKUIYBaHHIM
a00 3BOPOTHUM TIa-
JIHHIO CXHITY 3aJIs1-
TaHHSM I1apiB
KoHcekBeHTHI [Ipomapku  rm- | 3cyB MacuBy abo
(1o HUCTUX IUIACTHY- | OJIOKIB TIOpil MO
31CKOB3YIOTbH) HUX IPYHTIB y TOB- | IOBEPXHSAX OCIa0-
g OLIbII MIIHUX | JEHHSA
I'PYHTIB 1 MOBEPXHI1
oca0JIeHHs, HaXH-
JeHl yOIK mamiHHS
CXHITY
3cyBH ['nunuCTI, BunasntoBaHHs
BHJIABJIIOBAHHS MEPEBAXKHO IPYHTY 3-TiJ IIi-
MJIACTUYHI JIOIIBH TTPUOPOBOY-
HOTO YCTYITy CXUITY
1 #oro 3cyB pa3zom
31 3CYyBHUMU Harpo-
MaJDKCHHSIMH, 1110
paHilie yTBOPHIIU-
Csl HA CXWJII
3cyBu 3CyBU-TIOTOKHU ['munucTi, B’s3komnactuunmit
B’SI3KOTUTACTHYHI CruuBu MaJIOYIIUThHEH] ¥ | INIMH Macu TPYyHTY:
(OMJIMBUHM) cnabomiTipiKoBaHi, | 0 OankKax - 3CyBH-
MJIaCTUYHI NOTOKH, BUTATHYTI

0 OCl OIOB3aHHS
dbopmu B 1UIaHI; Ha
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3BOJIOKCHUX  KpPY-
THX  yCTymax —
CIUIMBH; y MekKax
30HHU CE30HHOTO
IPOMEp3aHHS  TPHU
BiJTaBaHHI — OILIU-
BUHU

3cyBu Cydosziitai Bononacudeni BigpuB  3cyBHOTO
T1APOAMHAMIYHOTO Madl ¥ TJIIMHUCTI | TUIa ado 0OBaIeHHS
pyHHYBaHHS MUAJyBaTi IpyHTH | cydo3iiiHO1 HIImIl 3
['apoauHamiyHO- HAaCTYITHUM  PO3Ti-
rO Haropy KaHHSIM BOJIOHACH-
YeHOI MacH, 10
3MICTHIACs

3cyBu  panrtoBoro | HecelicMorenno- | CnaboyuiuibHeni | Po3pikeHHs npu

PO3P1IKEHHS ro PO3PIIKEHHA | TIMHUCTI ¥ MilIaHl | JTUHAMIYHOMY
BOJIOHACHYEH] BIUTMBI (TEXHOTCH-
CelicMOreHHOro | IpyHTH, L0 MiAAa- | HOMy CTpycl abo
PO3pPIIKEHHA Hl I[IBHJIKOMY pa- | CEHCMIYHMX IOUI-

3YNPOYHEHHIO MpHU
ITUHAMIYHUX BILJIH-
Bax

TOBXax) 1 MBUIKUMH
IPY3JIMA TUIMH PO3-
PIIDKEHOTO TIPYHTY

10 YXWIy penbedy

143




Ta6muus A.2 - CepennboBaroBuii miamerp (< ) BOJOTPHBKUX arperaris Ta
MOTY>KHICTb TYMYCOBOT0 TOpu30HTY (H) OCHOBHUX IPYHTIB

MIudp d | H, |wmimeHicTs,
IPYHTY HomenknatypHa Ha3Ba IpyHTY MM | eM r/cm®
(BapiaHT)
1 JlepHOBO-C1a00TI130/TMCTI MilIaHi i 0,2 18 1,6
TJIMHUCTO-ITIIIIaH]
2 JlepHOBO-CepeTHbOMIA30JUCTI CYTIIIaHi 02 | 20 1,5
3 JlepHOBO-C1ab0I11130JIMCT1 OTJICEH] TTIIIAHI 1 0,2 27 1,6
TJIMHUCTO-ITIIIaH]
4 JlepHOBO-CEPETHBOMIA30IUCTI OTJICEH] 0,2 15 1,5
cyminaHi
6 CaiTiocipi 1 cipi omig301eH1 03 | 22 1,3
7 TemHo-cipi 0,4 37 1,2
8 YopHo3emu omia307eH1 0,4 41 1,2
10 YopHo3eMu perpagoBaHi 0,6 40 1,2
11 YopHo3eMHU MOTYXHI MaJOTyMYCHI 1 0,6 | 41 1,2
c1aboryMycoBaHi
12 YopHo3eMH MOTYX H1 CEPETHHOTYMYCOBaHI1 0,8 43 1,2
13 YopHo3emu 3BUYaiiHI Maio-i 0,7 48 1,1
CEpeIHbOTYMYCOBaHI1
14 Yopraosemu 3BUYaliHI cepequporymycoBanii | 0,6 | 46 1,1
IOOKI
15 YopHo3eMu 3BUYaiHI MaJIOTYMYCOBaHI 0,5 40 1,2
16 YopHo3eMu 3BUYAIHI MAJIOTYMYCOBaH1 0,3 22 1,2
HETJMOOKI
17 YopHo3eMH MiBICHHI MAJIOTYMYCHI 1 03 | 30 1,2
c1aboryMycoBaHi
18 YopHo3eMu NepeBaxHO COJOHIIIOBATI Ha 02 | 30 1,3
BaKKHX TJIMHAX
18a YopHo3eMr Ha BOKKHUX TJIMHAX 0,3 | 30 1,3
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19 YopHo3emu 1 JepHOBI IIEOEHUCTI IPYHTH Ha 0,3 20 1,5
€JIOBI1 NIJILHUX HEKapOOHATHUX TOPI
IIponorxeHHs TabuuI 2
20 YopHo3emu 1 1epHOBI KapOOHATHI IPYHTH Ha 0,3 23 1,6
eNTI0B11 KapOOHATHHUX TOPIA
21 YopHo3eMHU MOTYKHI 3aJUIITKOBO- 0,3 30 1,3
COJIOHIIIOBATI
22 YopHo3emu MiBACHHI 3AJIMIIIKOBO- 0,4 25 1,3
COJIOHIIFOBATI
23 JIyroBo-4opHO3eMHI 0,6 45 1,3
24 JIyroBo-40pHO3€MHI MOBEPXHEBO- 0,5 27 1,4
COJIOHI[IOBATI
25 JIyroBo-4opHO3eMHI ITHMOO0KO-COJIOHITIOBATI 0,5 45 1,4
26 TeMHO-KaIlITaHOB] 3aJIMIIIKOBO-COJIOHI[FOBAT1 0,3 31 1,4
28 Karrranosi costoHIoBaTi 0,3 17 1,4
29 JlyroBi 0,7 43 1,4
30 JIyroBi COMOHITIOBATI 0,7 50 1,4
31 JIyroBo-60J10THI 1 60JIOTHI 0,3 26 1,4
32 Topd’ssH0-60710THI 1 TOpdoBHUIIIA 18 0.3
mmsnaal 0,2 18 0,3 33 Comonm 0,2 ’
0,2
33 Cononmi 0,2 15 1,4
34 JIyroBo-40pHO3EMHI 1 IEPHOBI OCOIO LTI 0,2 10 1,3
TJICEB1 IPYHTH 1 COJIONIU
35 JlepHOBI TIepeBa)kKHO OTJICCH] MiIaHi, 0,2 15 15
TJIMHUCTO-TIIIAHI 1 CyIIIIaHI B KOMILIEKCI 31
c1ab0TryMyCOBaHUMHU MICKaMU
35a JlepHOBI Milaxi 1 TIIMHUCTO-MIIIaH] 0,2 15 1,5
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Tabmuus A.3 - 3MuB rpyHTy (1/1a) ipu cHirotaneHH1 10%-oi

3a0e3MeYeHOCT] Yy JicocTeny (A1 BU3HAUYEHHS CepeIHBOPIYHOTO 3MUBY

pe3yNbTaT 3MEHIIYEThCA Y 3 pa3u)

tg(a) | Xo, M d M
0,0002 | 0,0004 | 0,0006 | 0,0008 | 0,001 0,002
0,0175 100 15,73 5,89 2,60 1,20 0,50 0,90
0,0175 300 35,94 11,15 9,70 6,30 4,25 0,58
0,0175 700 63,79 31,40 19,90 14,10 10,52 3,89
0,0350 100 29,20 13,00 7,30 4,50 2,80 0,20
0,0350 300 62,20 30,50 19,40 13,70 10,20 3,10
0,0350 700 107,4 54,80 36,10 26,60 20,70 8,40
0,0525 100 45,10 21,60 13,1 8,90 6,30 1,50
0,0525 300 84,40 42,50 27,60 20,00 15,30 5,60
0,0525 700 1445 74,60 49,90 37,20 29,40 13,00
0,0700 100 51,00 24,60 15,20 10,50 7,60 1,90
0,0700 300 104,4 53,20 35,00 25,70 20,00 8,10
0,0700 700 177,20 92,50 62,20 46,70 37,20 17,10
0,0875 100 60,98 29,90 18,90 13,30 9,87 2,96
0,0875 300 123,62 63,40 42,10 31,20 24,47 10,40
0,0875 700 209,62 109,5 74,10 55,90 44,68 21,12
0,1227 100 78,90 39,40 25,50 18,40 14,02 5,00
0,1227 300 158,26 82,00 55,00 41,20 32,60 14,70
0,1227 700 267,22 | 140,30 95,50 72,50 58,23 28,30
Varoon 0,0398 | 0,0562 | 0,0689 | 0,0795 | 0,0889 | 0,1258
No 0,00997 | 0,0112 0,012 0,0126 | 0,0131 | 0,0147
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Tabmuus A.4 - 3muB rpyHTy (1/1a) ipu cHirotaneHH1 10%-oi
3a0€3MeYeHOCT] y MIBHIYHOMY CTeMy (JIJ1s1 BU3HAYCHHSI CEPEAHbOPIYHOTO 3MUBY
pe3yNbTaT 3MEHIIYEThCA Y 4 pa3n)

tg(a) X2, M .M
0,0002 | 0,0004 | 0,0006 | 0,0008 | 0,001 0,002
0,0175 100 8,02 2,80 1,10 0,41 0,14 1,10
0,0175 300 21,50 8,40 4,80 3,00 1,91 0,17
0,0175 700 33,99 16,50 10,30 7,10 5,22 1,40
0,0350 100 15,40 6,50 3,50 2,00 1,20 0,10
0,0350 300 33,10 16,00 10,0 6,90 5,00 1,30
0,0350 700 57,60 29,10 19,00 13,90 10,70 4,10
0,0525 100 21,50 9,80 5,70 3,70 2,50 0,30
0,0350 300 45,20 22,50 14,40 10,30 7,80 2,60
0,0525 700 77,70 39,90 26,50 19,60 15,40 6,60
0,0700 100 27,10 12,80 7,40 5,20 3,70 0,80
0,0700 300 56,00 28,30 18,50 13,40 10,30 3,90
0,0700 700 95,70 49,50 33,20 24,80 19,60 8,80
0,0875 100 32,47 15,60 9,70 6,70 4,88 1,25
0,0875 300 66,34 33,80 21,90 16,40 12,73 4,76
0,0875 700 112,85 | 59,00 39,60 29,50 23,65 10,92
0,1227 100 42,15 20,80 13,30 9,50 7,10 2,30
0,1227 300 85,07 43,80 29,20 21,80 17,13 7,55
0,1227 700 144,00 | 75,40 51,10 38,70 30,98 14,83
Va0on 0,0398 | 0,0562 | 0,0689 | 0,0795 | 0,0889 | 0,1258
No 0,00997 | 0,0112 | 0,012 | 0,0126 | 0,0131 | 0,0147
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Tabmuus A.5 - 3MmuB rpyHty (1/1a) Bia 3muBu 10%-01 3a6e3meyeHocTi y
JicocTeny (JIOpIBHIOE CepeIHbOPIYHOMY 3MUBY IPYHTY)

tg(a) X2, M d M

0,0002 | 0,0004 | 0,0006 | 0,0008 | 0,001 0,42
0,0175 100 3,41 1,68 1,06 0,74 0,56 1,12
0,0175 300 6,93 3,56 2,26 1,76 1,18 0,17
0,0175 700 11,74 6,16 4,23 3,15 2,51 2,08
0,0350 100 5,78 2,94 1,94 1,42 1,11 0,89
0,0350 300 11,50 6,01 4,06 3,06 2,45 2,03
0,0350 700 19,34 10,22 7,32 5,32 4,29 3,59
0,0525 100 7,79 4,02 2,68 2,00 1,58 1,29
0,0525 300 15,34 8,09 5,51 4,18 3,36 2,20
0,0525 700 25,80 13,68 9,38 7,18 5,82 4,88
0,0700 100 9,61 5,00 3,36 2,52 2,00 1,65
0,0700 300 18,89 9,98 6,81 5,19 4,19 3,50
0,0700 700 31,65 16,82 11,56 8,89 7,19 6,05
0,0875 100 11,39 5,90 3,99 3,00 2,40 1,98
0,0875 300 22,15 11,72 8,02 6,13 4,95 4,15
0,0875 700 37,07 19,73 13,57 10,42 8,47 7,13
0,1050 100 12,88 6,75 4,57 3,46 2,77 2,30
0,1050 300 25,22 13,37 9,16 7,01 5,68 4,76
0,1050 700 42,17 22,46 15,47 11,89 9,67 8,15
0,1227 100 14,40 7,56 5,14 3,90 3,13 2,60
0,1227 300 28,15 14,94 10,26 7,86 6,37 5,35
0,1227 700 47,06 25,08 17,29 13,29 10,82 9,13
0,1400 100 15,83 8,33 5,67 4,31 3,47 2,89
0,1400 300 30,92 16,43 11,29 8,66 7,00 5,90
0,1400 700 51,65 217,55 19,00 14,62 11,90 10,04

Vadon 0,0398 | 0,0562 | 0,0689 | 0,0795 | 0,0889 | 0,1258




No

0,00997

0,0112

0,012

0,0126

0,0131

0,0147
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Tabnuus A.6- Cepenns Temneparypa nositps no jnekaaax 1991 p.

[TyHkT W, Temneparypa nosiTps, cepeans, °C
1;1;{,{ v Y VI vii Vil
112 |3 1 2 3 1 2 3 1 2 3 1 2 3

1. JIrobemoB 160/36 /9,4 16,2|6,2|10,1|183|174|194|144| 151 | 169 | 16,7 | 199 | 216 | 19,0| 159
2. CBUTSI3b 245/4919416,3/65] 9,6 182179192145 152 | 169 | 176 | 20,3 | 21,8 |19,2| 159
3. KoBenb 267/3819,2|6,2|6,7| 98 |185|17,8|19,0|14,6| 153 | 16,7 | 175 | 19,7 | 21,4 |19,0| 15,8
4. Bomoaumup- 323/3719,1/6,2/69| 94 |183|17,4|18,6|145| 149 | 16,2 | 17,1 | 191 | 20,9 | 18,6 | 15,6
Bonuncbknii

5. JIynpk 163/31/9,1163|6,9| 94 1134180194148 | 152 | 16,1 | 17,1 | 19,1 | 216 |19,0| 16,1
6. Capau 82/31 8858|6399 (182 |17,7(19,2|151| 151 | 164 | 175 | 194 | 215 | 18,8 | 155
7. PoBHO 147/2518,1158|70| 95 180176194148 | 149 | 158 | 16,9 | 19,1 | 21,6 | 18,8 | 156
8. Jly6Ho 187/3119,4(6,2|75| 95 ]18,1|18,1|18,6|150| 151 | 159 | 16,7 | 18,6 | 20,6 |18,3| 155
9. OBpyu 143/22 16,8|5,1|6,4|10,0|17,7|17,7|19,7|156| 151 | 16,0 | 16,9 | 19,1 | 21,1 |18,0| 15,0
10. OneBck 230/29176|53|6,4| 9,7 |174|17,7|188|149| 146 | 159 | 164 | 185 | 20,1 |175| 148
11. Kopoctenn 347/2417,1/50/6,8| 98 |175|17,7|195|154| 151 | 159 | 171 | 19,1 | 210 |17,8| 149
12. HoBorpa- 302/29 |76|54|74] 98 184180195152 149 | 157 | 17,2 | 189 | 21,0 | 18,1 148
BonuHChkuii

13. JKurtomup 194/24 16,552 |7,2| 95 |174|178]19,7|153| 150 | 158 | 17,7 | 190 | 21,0 | 18,2 | 146
14. YeproOuib 208/2416,5/6,4/7,0/10,8|18,1|185|21,3|16,2| 158 | 16,3 | 184 | 19,7 | 22,1 | 191 | 15,6
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IIponosxenHns Tadmuii A.6

15. Tlonecwke 108/26 /16,6 | 58/6,9|100|178|17,8|19,7|159| 155 | 163 | 178 | 193 | 21,4 | 184 | 153
16. Terepes 207/29 17,0/56|7,0] 99 |17,7]|183|20,3|16,0| 155 | 16,2 | 183 | 195 | 214 |18,0| 149
17. bapumieBka 239/2716416,2/78|10,1|17,1]183|206|16,3| 16,2 | 16,3 | 139 | 19,1 | 20,8 | 185 | 150
18. bopucrminb 157/27 /6,6 16,2|8,0/10,2|17,9|18,6|209|16,8| 16,3 | 16,3 | 16,3 | 16,6 | 21,9 | 19,8 | 154
19. SIrotun 181/25|5,5/59(8,0/10,3|175|18,7|20,4|16,6 | 16,2 | 16,5 | 20,0 | 19,7 | 22,1 |20,1| 154
20. dactiB 93/26 [6,2/6,2|7,8| 96 |18,0|18,6|20,6|159| 152 | 159 | 186 | 193 | 22,1 |191| 148
21. bina IlepkBa 184/30/6,3165/8,4| 9,8 |18,1]185|204|16,1| 153 | 16,2 | 188 | 196 | 21,8 | 19,1 | 150
22 MuponiscekaAC | 156/30 | 6,2 16,5/8,8|10,0(17,9|19,2|208|16,4| 16,0 | 16,0 | 198 | 199 | 22,2 | 20,1 | 153
23.CeMeHIBKa 94/8 |5,1(4,7|53(100 5,9 |176(189|152| 159 | 16,0 | 17,9 | 180 | 20,6 | 18,2 | 15,6
24. lopc 112/15|5,715,2|6,1]10,1|16,7|18,6|19,6|159| 16,2 | 164 | 183 | 190 | 21,0 | 18,6 | 16,0
25. IToxommui 263/7 |49|46|56| 99 |16,2|178|19,2|154| 16,1 | 158 | 18,1 | 18,2 | 20,8 |18,8| 15,6
28. OcTtep 201/2416,316,3|75/104|176|184|203|16,4| 16,4 | 16,5 | 188 | 193 | 21,2 | 185 | 155
29. ITpunyku 192/21/5916,0|75]105|17,3]19,2|20,6|16,7| 164 | 166 | 199 | 194 | 21,8 | 189 | 154
30. Xyrip 222/10 14,614,353 99 |155|17,4|189 154 16,3 | 16,1 | 185 | 179 | 204 |18,3| 156
MuxaiiniBCbKHi

[Tpumitka: * W- 3amacu mpolyKTUBHOI BOJIOTH B METPOBOMY IIapi IPYHTY Ha BECHI, B MM, /CyMa TeMIIEpaTyp BHUIIE

0°C na kiHenp OepesHs.
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Tabmumg A.7 - KinekicTs onafis 3a aekany 1971 p.

KinpKkicTh onajiiB, MM

ITyHKT Y V VI VII \all

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
1. JIroGemoB 1 3 36 3 0 33 33 32 33 18 4 0 3 18 | 16
2. CBUTS3b 9 5 30 6 8 38 10 16 19 44 6 0 2 5 12
3. KoBenb 1 6 33 9 1 46 15 19 22 28 2 0 2 15 | 28
4. Bonoaumup- 0 9 25 16 14 43 10 24 24 39 11 0 2 24 | 12
BonuHChKHM
5. JIynpk 0 4 27 13 5 29 38 23 23 37 25 0 1 12 | 29
6. CapHu 0 5 25 4 10 35 41 42 0 41 21 14 3 9 40
7. PoBHO 0 2 18 14 22 35 6 46 39 54 48 9 1 13 | 30
8. Jly6Ho 0 5 19 18 22 4 14 21 36 55 60 5 3 20 | 34
9. OBpyu 0 9 30 6 45 5 36 40 42 64 1 12 31
10. OneBck 0 6 28 4 5 40 78 37 28 60 60 2 7 38
11. Kopoctenb 0 4 18 12 6 51 26 20 76 14 0 | 29 33
12. HoBorpan- 0 12 23 15 1 33 30 34 76 52 0 2 26 | 29
Bonunchkui
13. XKuromup 10 12 16 10 36 7 34 33 68 2 38 4 38
14. YeproOuib 2 18 3) 3) 39 19 81 26 95 11 0 30 36

152




IIponosxenHns Tadmui A.7

15. Tlonecbke 0 / 20 8 0 16 9 38 27 33 13 1 34 | 6 34
16. Terepes 0 6 14 11 0 61 4 65 25 39 11 0 | 22 2 | 42
17. bapumeBka 0 2 22 14 0 46 0 ) 17 61 35 5 4 6 39
18. bopucniib 0 6 18 15 0 19 0 37 11 73 18 2 10 6 | 36
19. SArotun 0 1 26 12 0 32 0 24 28 49 30 6 1 24 | 42
20. dacriB 0 S) 11 22 0 17 0 33 14 42 22 0 9 15 | 34
21. bina IlepkBa 0 5 15 31 0 3 0 76 14 31 30 0 2 24 | 36
22. MuponiscekaAC | 0 0 24 31 2 19 0 60 19 38 29 0 1 8 38
23. CeMeHIBKa 0 4 29 14 0 49 5 65 32 33 27 27 | 12 1

24. Ilopc 0 3 24 14 0 16 16 60 28 42 13 14 | 7 0 4
25. Ilokoumui 0 2 30 16 0 6 12 43 36 43 60 24 | 2 0

26. YepHiris 0 3 14 9 0 34 13 46 38 65 31 33 15| 0 | 36
27. Hexxun 0 8 18 6 0 44 51 27 50 34 14 | 7 0 | 31
28. Octep 0 4 24 8 0 22 61 46 76 22 6 22 | 0 | 42
29. Ilpunyku 0 3 16 8 0 31 1 28 31 52 14 29 3 33
30. XyTip 0 1 32 17 1 53 14 42 44 25 32 20 0 10

MuxanaBCbKUNA
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Tabnuusg A.8- Po3paxyHOK MOKa3HMKIB MOCYIUIMBOCTI 33 JAHUMHU METeOCTaHI[li YepHOMOpChKe

Micsup | Hekaga | W, Cepenns KuiskicTs Cyma Cyma omanis, | ['iaporepmiunmit KoedimieHt
MM/)t | Temmeparypa | onaaiB, MM | Temmeparyp,’C, MM KoeirieHT MOCYIUIUBOCTI
noBiTps, °C HapOCTAlOUYHMM | HAPOCTAIOUYMM CensiHHHOBA bosa
1 JICYMKOM 1 JICYMKOM
v 1 104/95 6,8 0 68 0 0 6,38
2 6,7 0 135 0 0 0
3 11,2 1 247 1 0,04 0,043
\Y 1 12,6 8 373 9 0,24 0,19
2 14,8 3 521 12 0,23 0,19
3 17,4 14 7124 26 0,36 0,32
VI 1 18,8 0 900,4 26 0,29 0,26
2 20,0 13 1100,4 39 0,35 0,33
3 19,2 0 12924 39 0,30 0,28
Vi 1 19,9 0 14914 39 0,26 0,25
2 22,0 3 1711,4 42 0,25 0,23
3 23,0 7 1964,4 49 0,25 0,24
VIl 1 23,0 0 2194 4 49 0,22 0,21
2 23,6 0 2430,4 49 0,20 0,19
3 20,2 5 2652,6 54 0,20 0,20
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Tabmuis A.9 - TlokasHuku 3a0pyTHEHHS BOJM MO CTaHITISIX

Ne Cranuia | TBI S S NH;*, | NO2, | NOs, | PO | 0O,
(BiZCTaHb) |GeHTOCY pocmmm | zomHoi mr/mv® | mr/mv® | omo/ov® | mo/av® | mr/av®
HOCTI (bayrn
Kontpons| 7 1,9 1,7 0,026 | 0,22 | 0,37 |0,043| 7,8
Ckun 2 1,9 2,23 |0,051| 066 | 0,68 |0,058| 7,9
1 km 5 1,7 2,50 0,37 | 0,26 | 1,56 | 0,11 7,6
Ipuk- | 3.5 km 6 1,7 248 10,027 | 0,26 | 1,06 | 0,50 7,5
MU 95km | 7 | memae | 250 |0,029| 025 | 095 |0,047| 7,5
3abpyaHe
misomay | 1 Hemae | 3,05 138 | 165 | 435 | 064 | 55
MicIli KOH
HEHTpalii
Koutpons | 8 1,9 1,9 0,030 | 0,10 | 0,15 |0,030| 7,8
Ckun 1 1,9 2,23 0,056 | 0,66 | 1,80 | 0,70 7,9
1 km 3 1,7 1,90 0,50 | 0,25 | 1,20 | 0,61 7,6
3,5 kM 5 1,7 2,00 (0,030 0,19 | 1,06 | 0,50 7,5
9,5 kM 6 HEMAE 250 |0,015| 0,17 0,95 | 0,47 7,5
12 km 7 HEMaE 2,50 15,0 | 0,15 0,20 | 0,24 7,5
2  [Koutpoms | 2 1,9 1,7 0,12 | 0,22 | 0,27 |0,043| 7,9
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IIponosxenHs Taduumi A.9

Cxun 9 19 2,23 0,60 | 0,66 | 0,68 | 0,58 7,9
1 xm 3 1,7 2,50 0,37 | 0,26 | 156 | 0,11 7,6
3,5 kM 5 1,7 2,48 0,27 | 0,26 | 1,06 | 0,50 7,5
9,5 kM 6 HEMae 2,50 0,29 | 0,25 | 0,95 | 0,47 7,5
3abpyaHe
misomuy | 1 Hemae | 3,05 10,8 | 0,65 | 2,35 | 0,64 | 55
MicIli KOH
LEHTpalii
KoHTpOJIb 7 1,9 1,9 0,015| 0,12 | 0,47 |0,043| 8,0
Cxun 1 19 2,23 051 | 066 | 0,68 | 0,88 7,9
1 xm 2 1,7 2,50 0,17 | 0,16 | 1,56 | 0,11 7,6
3,5 kM 4 1,7 2,48 0,27 | 0,17 | 1,06 | 0,50 7,5
9,5 kM 5 HEMAE 1,90 0,29 | 0,15 0,95 | 0,47 7,5
3abpynHe
misomay | 1 Hemae | 3,60 12,8 | 1,65 | 535 | 164 | 55
MicIIi KOH
IeHTpalii
KoHTpoJib 8 1,9 1,9 0,011 | 0,22 | 0,37 |0,043| 7,9
Cxun 2 1,9 2,20 0,71 | 166 | 0,68 | 0,98 7,9
1 kM 3 1,7 2,00 0,37 | 0,26 | 156 | 0,11 7,6
3,5 kM 5 1,7 248 10,047 | 0,26 | 1,06 | 0,50 7,5
9,5 kM 6 HEMae 250 0,069 | 0,25 | 0,95 | 0,57 7,5
12 xm HEMae 3,00 |0,018| 065 | 0,35 | 0,24 7,5
KoHTpoJib 9 1,9 2,0 0,08 | 0,17 | 0,12 |0,043| 8,8
Cxun 1 1,7 2,23 0,71 | 166 | 0,68 | 1,98 6,0
1 kM 2 1,7 2,50 0,37 | 0,26 | 156 | 0,71 7,6
3,5 kM 3 1,7 2,48 0,27 | 0,26 | 1,06 | 0,50 7,5
9,5 kM 5 1,6 2,50 0,19 | 0,25 | 0,95 | 0,57 7,5
12 xm 7 1,7 2,50 0,18 | 0,15 | 0,25 | 0,24 7,4
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omuis A. 10 — Xapakrepuctuka CHOP 1 monmomixkHi koedilieHTH 11 BUBHAYCHHS TJIMOUH 30H 3apaKeHHSI

Ne | HalimenyBaHHS [Ii1bHICTB Temme- | I'paHnyHa 3HaueHHs TONOMDKHHUX KOe(DIIIEHTIB
n/n CaOP CJIOP, 1/Mm° patypa | TOKCOO03a,
ra3 | pigu- | KamiHHA, | Mrxs/1 | Kl K2 K3 K7
Ha °C -40°C | -20°C | 0°C | 20°C | 40°C

1 Awmiak

(36epiranns mix | 0,0008 | 0,081 | -33,42 15 0,18 | 0,025 | 0,04 | 0/09 0,3/1 | 06/1| 1/1 |14/1

THUCKOM)
2 Oxkucnm a3oTy - 1,490 21,0 1,5 0 0,040 0,4 0 0 0,4 1 1
3 Cipuuctuit 0,0029 | 1462 | -10,1 1,8 0,11 | 0,049 | 0,333 | 0/0,2 0/05 | 0,2/1| 111 | 171

aHT1IpU
4 Oxwc eTriieHy - 0,882 10,7 2,2 0,05] 0,041 | 0,27 | 0/0,1 0/0,3 | 0/0,07] 1,1/1 | 3,2/1
5 CipkoBOJIEHb 0,0015 | 0,964 | -60,35 10,1 0,27 | 0,042 | 0,036 | 0,3/1 0,5/1 |08/1|11/1 | 12/1
6 CoJsiHa KiciaoTa - 1,198 - 2 0 0,021 | 0,30 0 0,1 0,3 1 1,6

(KOHLIEHTPOBAHA)
7 dopManbaeru - 0,815 | -190 0,6* 0,191 0,034 | 1,0 0/0,4 0/1 0,3/1 | 1,1/1 | 1,5/1
8 docreH 0,0035 | 1,432 8,2 0,6 0,05 0,061 | 1,0 0/0,1 0,03 | 0/0,7 | 1,1/71 | 2,7/1
9 dTop 0,0017 | 1,512 | -188,2 0,2* 0,95 0,038 | 3,0 0,7/1 0,8/1 |09/1 111 | 11/1
10 | Xmop 0,0032 | 1,558 | -34,1 0,6 0,18 0,052 | 1,0 0/0,9 0,3/1 | 06/1 | 1,1/1 | 1,4/1
11 | Xnopnikpux - 1,658 | 112,3 0,02 0 | 0,002 300 | 0,03 0,1 0,3 1 2,9
[TpumiTku:

X — mIbHICTH Tazonoaioaux CIIOP y rpad 3 mpuBeneHa ayis atMochepHOTo THCKY; IPU THCKY B EMHOCTI,

BIJIMIHHOMY BiJ] aTMOC(EpHOT0, MiIbHICT Tazonoi0Hux CHOP BU3HAYa€ThCS MIJITXOM MHOXKEHHS JaHUX rpadu 3Ha
3HAYEHHSI THCKY.
xx —y rpadax 10 -14 B yncenpHuky 3HaueHHs K7 st mepBUHHOT XMapH, B 3HAMEHHUKY — JIJII BTOPUHHOI XMapH.
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Tabmuus A. 11 — Po3paxyHkoBi TaOauIll IMMOMHU 30H MOkIUBOro 3apaxenus CJIOP, km

[IBuakicTh
BITpY, M/C

ExgiBanent kinbkocti CJIOP, T

0,01

0,05

0,1

0,5

1

3

5

10

20

30

50

70

100

300

500

1000

0,38

0,85

1,25

3,16

4,75

9,18

12,53

19,20

29,56

38,13

52,67

65,23

81,91

166

231

363

0,26

0,59

0,84

1,92

2,84

5,35

7,20

10,83

16,44

21,02

28,73

35,35

44,09

87,79

121

189

0,22

0,48

0,68

1,53

2,17

3,99

5,34

7,96

11,94

15,18

20,59

25,21

31,30

61,47

64,50

130

0,19

0,42

0,59

1,33

1,88

3,28

4,36

6,46

9,62

12,15

16,43

20,05

24,80

48,18

65,92

101

0,17

0,38

0,53

1,19

1,68

2,91

3,75

5,53

8,19

10,33

13,88

16,89

20,82

40,11

54,67

83,60

0,15

0,34

0,48

1,09

1,53

2,66

3,43

4,86

7,20

9,06

12,14

14,79

18,13

34,67

47,09

71,70

0,14

0,32

0,45

1,00

1,42

2,46

3,17

4,49

6,48

8,14

10,87

13,17

16,17

30,73

41,63

63,16

0,13

0,30

0,42

0,94

1,33

2,30

2,97

4,20

5,92

7,42

9,90

11,98

14,68

217,75

37,99

56,70

0,12

0,28

0,40

0,88

1,25

2,17

2,80

3,96

5,60

6,86

9,12

11,03

13,50

25,39

34,24

57,60

0,12

0,26

0,38

0,84

1,19

2,06

2,66

3,76

5,31

6,50

8,50

10,23

12,54

23,49

31,61

47,53

0,11

0,25

0,36

0,80

1,13

1,96

2,53

3,58

5,06

6,20

8,01

9,61

11,74

21,91

29,44

44,15

0,11

0,24

0,34

0,76

1,08

1,88

2,42

3,93

4,85

5,94

7,67

9,07

11,06

20,58

27,61

41,30

0,10

0,23

0,33

0,74

1,04

1,80

2,37

3,29

4,66

5,70

7,37

8,72

10,48

19,45

20,04

38,90

0,10

0,22

0,32

0,71

1,00

1,74

2,24

3,17

4,49

5,50

7,10

8,40

10,04

18,46

24,68

36,81

RlR R R R e

0,10

0,22

0,31

0,69

0,97

1,68

2,17

3,07

434

5,31

6,86

8,11

9,70

17,60

23,50

34,98

[IpumiTka:
4. Tlpu mBUAKOCTI BITPY Oubiie 15 M/c, po3MipH 30H 3apaKeHHsI MPUKUMATHU K MPU NP MBUAKOCTI BITpY 15 M/c
2. Ilpu mBuAKOCTI BITpY MeHbIEe | M/c, po3Mipu 30H 3apakeHHs IPUMUMAaTH SIK TPU MPU LIBUIKOCTI BITPY 1 M/c
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Ta6muis A. 12 — 3nadenns koediieaTa Ky B 3a71€XHOCTI BiJl IIBUJIKOCTI BITPY

wBuakicts | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
BITpY, M/C

K4 1 133167 | 20 | 234|267 | 30 [334]367 | 40 - - - - 5,68

Ta6mug A. 13 — [IBuakicTs nepeHeceHHs GPOHTY 3apakeHO1 XMapH B 3aJICKHOCTI Bijl IMIBUIAKOCTI BITPY

MIBUIKICTH 1 /2 |3 |4 |5 |6 |7 (8 |9 [10 |11 |12 |13 |14 |15
BITPY, M/C

InBepcis
IBuakicTs 5 ‘ 10 | 16 | 21 | ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
TIEpeHeCceHHs, | [uBepcis

KM/TOI 6 |12[18|24[29 35|41 |47[53|39 |65 |71 |76 |82 |88
Konsexkiris
7 J1af2af28] [ [ [ [ | | [ [ | |

Tabnuns A. 14 — MoxnuBi BTpat poOITHUKIB, ciTy>k00BIIiB Ta HaceneHHs Bix CHOP, B %

YMmoBu bes 3abe3reueHICTh MPOTHTa3zaMu, %o
nepeOyBaHHS npoturaszis | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100
Biakputo 90-100 75| 65 | 58 | 50 | 40 | 35 | 25 | 18 | 10
B naiinpoctimmx | 50 40 | 35| 30 | 27 | 22 | 18 | 14 | 9 4
YKPHUTTSX

[Tpumitka: CTpyKTypa BTpaT Jt0JIel y BOTHUII YPaXKEHHS: JIETKOTo cTymneHs -25%; cepenHboro 1 Baxkkoro — 40%; 31
cMepTelbHUMH Hacaiakamu — 35%.
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