IHCTUTYT eHepro3oepe:KeHHsl Ta eHEPrOMEeHeI)KMEHTY
Kadeapa oxoponu npaui, npoMucJI0BOI
Ta HUBUILHOI 0e3MeKHu

IIPAKTHYHA POBOTA Ne 8 (TE®)

3 oucyuniinu «Oxopona npayi ma yuGLIbHUIL 3AXUCH )

Tema pooomu:
«Bubip 6udy i muny eoznecacHukie ma 6U3Ha4eHHA ix
KLIbKOCMI ma EMHOCHI 014 3a0e3ne4eHHs Heo0XIOH020 PIeHA
NOXMCENHCHOT 0e3neKu eupoOHuuux 00'ckmie»

Ykaagau: KaJ. TeXH. HayK, goneHTt Kamranos Cepriii @emopoBuy
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Meta nanoi po6oTH: OTpUMaHHS HEOOXIJHUX MPAKTUYHUX HABUYOK OO
BMIHHS BHMOOpY BHUAY 1 TUIy BOTHEraCHHMKIB Ta BHM3HAU€HHS IX KUIBKOCTI Ta
€MHOCTI1 JIJIsi 3a0e3MeueHHs HEOOX1THOTO PIBHS MOKEKHOT O€3MeKH BUPOOHUYMX
00’ €KTIB.

TeopeTu4Hi MOJI0KEHHS

Cnoco0u i 3aco0u racinHs MOKeK

Komrmiekc 3axojiB, CIpsSMOBAaHMX Ha JIKBIJAIIIO IOXKEXKI, 10 BUHHUKIA,
HA3UBAETHC  nodcexnco2acinuam. (OCHOBOIO TIOKEKOTACIHHS € MPUMYCOBE
NPUIUHEHHSI Tpolecy TopiHHA. Ha mnpakTuil BUKOPUCTOBYIOTH JAEKUIbKA
cnoco01B MPUITMHEHHS TOPIHHSA, CYTh SIKUX MOJIATAE Y TPUBEACHOMY HUXKYE.

Croci0 OXOJIOMKEHHSI TPYHTYETbCS Ha TOMY, LIO0 TOPIHHS pPEYOBUHU
MOXJIMBE TUIBKM TOJI, KOJM TemrepaTypa ii BEpXHbOTO IIapy BHUIIA 3a
TEeMIIepaTypy Moro 3anaitoBaHHs. SIKIIO 3 TOBEPXHI FOPIOYOi PEUOBUHH BiIBECTU
TEIJI0, TOOTO OXOJOAMTH 1I HKXKYE TEeMIlepaTypu 3alallOBaHHS, TOPIHHS
HPUIHAHSAETHCS.

Crnoci6 po3baBneHHs1 0a3yeTbcs HA 3[aTHOCTI PEYOBUHH TOPITH MPU BMICTI
KUCHIO y atmocdepi Oinbiie 14...16% 3a o0'eMoM. 31 3MEHIIICHHSM KHCHIO B
MOBITP1 HIDKYE BKA3aHOI BEJIMYMHU MOJTYMEHEBE TOPIHHS MPUITMHIETHCS, a TOTIM
NPUNAHAETBCS 1 TJIIHHS BHACHIAOK 3MEHIIEHHS IIBUJIKOCTI OKHCIJICHHS.
3MEHIIICHHsS] KOHIIEHTPAIll KUCHIO JOCATAEThCS BBEACHHSIM Yy TIOBITPSI 1HEPTHHUX
ra3iB Ta Mapu 330BHI a00 pO3BEIECHHAM KHUCHIO MPOAYKTaMH TOpIHHS (y
130JIbOBAaHUX MPUMIILIEHHSX ).

Crnoci6 130J1A11i IPYHTY€ETbCSI HA MPUIIMHEHHI HAJAXOMKEHHSI KMUCHIO TOBITPS
JI0 PEYOBHMHHM, IO TOPUTH. [[Is1 1IOTO 3aCTOCOBYIOTH Pi3HI 130JIF0OFOY1 BOTHETACHI
PEYOBHUHM (XIMIYHA TT1HA, TOPOIIOK Ta IHIIE ).

Crioci6 XIMIYHOTO TaJbMyBaHHS pPeakilii TOPIHHS MOJISIrae y BBEJAEHHI B 30HY
TOpIHHA TaJOiJHO-TIOX1AHUX PEYOBUH (OpPOMHUCTI METUJI Ta €TWJI, (PPEOH Ta IHILE),
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Kl TpU TOMAJaHHI y TOJAYM's pPO3MAgaloThCs 1 3'€AHYIOTBCA 3 AKTHBHUMH
[IEHTpaMU, MNPUIHUHSAIOYM €K30TEePMIYHY peakilito, TOOTO BUJUICHHsS Tera. Y
pe3yNbTaTi IOTO MPOIEC TOPIHHS MPUITHHSIETHCS.

Crioci6 MexaHIYHOTO 3pUBY MOJIYM'st CHIIBHUM CTPYMEHEM BOJM, MMOPOIIKY YU
rasy.

Croci6 BOTHENepeniKoau, 3aCHOBaHUM Ha CTBOPEHHI YMOB, 3a SIKMX IMOJIyM's
HE TOLIMPIOETHCA Yepe3 By3bKi KaHAIH, TIEpep13 SIKUX MEHIIHUHA 38 KPUTUIHUM.

Peanizamiss cnoco6iB NPUNMHEHHS TOPIHHS JOCSTA€THCA BUKOPHUCTAHHSIM
BOTHETACHUX PEYOBMH Ta TEXHIYHUX 3aco0iB. [0 BOTHEracHMX HaJeXaTh
PEUYOBUHM, 110 MAIOTh (HI3MKO-XIMIUHI BJIACTHUBOCTI, Kl J03BOJISIIOTH CTBOPIOBATU
YMOBH I IpUNIUHEHHS ropiHHA. Cepell HUX HaWMOIIKUPEHIINMHU € BOJa, BOJSHA
napa, 1iHa, Ta30Bl BOTHETACHI CyMIllli, IIOPOIIKH, ITICOK, TIO’KEKEraciHHsI TKaHUHH,
tomo. KoxxHomy cnoco0y NpHUINMHEHHS TOPIHHS BIANOBAA€ KOHKPETHHM BHI
BOTHEracHUx 3aco0iB. Hampukian, aisi oXolo[KyBaHHS BUKOPHCTOBYIOTH BOIY,
BOAHI PO3YMHM, CHITOMOMIOHY BYIJIEKHCIOTY; Ui PO30aBlIEHHS TOPHOYOro
CepeloBUIlla — JIOKCHUJl BYTJICIIO, 1HEPTHI Ta3W, BOJASHY Mapy; IS 130JALii
BOTHUILA — IIIHY, MICOK; XIMIYHE TajbMyBaHHS TOPIHHA 3A1MCHIOETBCA 3a
JIOTIOMOT'OX0 OPOMETHITY, XJIaJI0HY CHelialbHUX MOPOIIKIB.

KopoTKy xapakTepuCcTUKy OCHOBHMX BOTHETaCHUX PEUOBHH ITOYHEMO 3 BOJH,
fAKa € HalOLIbIl PO3MOBCIOKEHUM 3acO00M MPUNHMHEHHS TropiHHA. Bona Mae
MOPIBHSAHO Majy B'SI3KICTb, JIETKO MPOCOYYETHCS B IIIJIMHU Ta IIIAPUHU TOPOYOL
peuoBuHH. [Ipm 1BOMY BOJAa TIOTVIMHAE BENHMKY KUIBKICTh Temia 3aBISKU
BUITAPOBYBAHHIO (/151 BUNIAPOBYBAaHHS 1 KT BOJu BUTpadaeTbes 2258,5 k/[x Temna)
1 YTBOPIOE MAapoOBY XMapy, IO B CBOIO Yepry MEPEHIKOHKAE JOCTYIy KHCHIO JI0
pPEYOBUHHU, IO TOpUTh. KpiM TOTO, MEPETBOPIOIOYKCH HA Mapy, BOAA 30UTBIIYETHCS B
o0'emi mpubmm3no y 1700 paszi. 3MilIylOYUCh 13 TOPIOYMMH Ta3aMH, IO
BUJIUISIFOTHCS TIPU TOPIHHI, Tapa PO3BOJUTH iX, YTBOPIOIOYM CYMII, HE 3JaTHY [0
TOPIHHA. Y BUIJIAJI MOTY>KHUX CTPYMEHIB, BOJy MOKHA TaKOX 3aCTOCOBYBATH JIJIs
MEXaHIYHOTO 30UTTS IMOIYM's. 3aBISKH BHCOKIH TEXHOJIOTIUHIM CTIMKOCTI BOIU
(po3kiyaZieHHs] Ha KHUCEHb Ta BOJICHb Bif0yBaeThbes mpu temmeparypi 1700°C) ii
MO>XKHAa BUKOPUCTOBYBATU I TaCiHHS OUIBIIOCTI TOPIOYMX MaTepialliB Ta PiJIvH.
3acTocyBaHHS PO3YMHIB 3MOUYYBaUiB, K1 3MEHIIYIOTh TIOBEPXHEBUH HATST BOJIU, 1a€
MO>KJIMBICTh 3MEHIIUTU 1 BUTpPATU HA TaciHHA Jeskux MatepianiB Ha 30...50%.
Boxy nnst raciHHS BHUKOPHCTOBYIOTH K y KOMIAKTHOMY TakK 1 y PO3MHJICHOMY
ctanl. KoMmakTHi CTpyMeHI BOAM 3BHYAHO 3aCTOCOBYIOTh Yy BHUMAJAKaX, KOJIHU
HEMOXKJIMBO OJM3bKO MITIATH A0 OCEpEAKY TOpPIHHS, HAIPUKIAJ, MPHU MOXKEXKI Ha
BEJIMKIN BHUCOTI, Ta CKJIaJax JMCTOBUX MatepiaiiB 1 T.iH. JlanbHiCTh, Ha 5Ky O'e
KOMIIAKTHUWA CTpyMmiHb, aocsarae 70...80 m. i oTpuMaHHS KOMIAKTHOTO
CTPYMEHIO BUKOPUCTOBYIOTh PY4HI Ta JiaeTHI CTBOJIU.

3Ha4yHO OUIBIIMK BOTHETACHUN €(EeKT CIOCTEPIraeThCs MPH 3aCTOCYBaHHI
BOJIU y IpIOHO PO3MUIICHOMY CTaHi. Y TaKOMY BUIJISIII i1 MOKHa BUKOPUCTOBYBATH
HaBITh IS TACIHHS JIETKO3aWMHUCTUX Ta TOPIOYUX PIIUH, OCKUTHKH TYMaHOIOiI0HA
XxMapa apiOrnopo3nuiIeHOT BOIM 130JTI0€ TIOBEPXHI PIJUH BiJl MPOHUKHEHHS KUCHIO. |
X04a BOJIa Y KOMITAKTHOMY CTaHl € JOOPHUM €JIEKTPOIPOBIIHUKOM, IO CTBOPIOE
NeBHY HeOe3MeKy MiJ] Yyac TaciHHs MOXKEeX €JIeKTPOYCTAaTKyBaHHS IiJl HANpYroo, B
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TaKOMY, PO3MUJICHOMY, CTaHI BOJA MOKE€ BHUKOPUCTOBYBATUCH [JIsl TaCIHHS
€JIEKTPOYCTAHOBOK, TOMY III0 B TaKOMYy CTaHl €JEKTPUYHUN Omip BOAU PI3KO
3pOCTae.

He pexoMeHayeTbcsi TracUTH BOJIOIO IIIHHI pedyl, oOOJagHAHHS, KHUTH,
JOKYMEHTH Ta IHII TpPEeAMETH, [0 MNPUXOAATh IiJl BIUIUBOM BOJIU [0
HEMPUIATHOTO CTaHy.

[HKOMM 1711 TaclHHS BOTHIO 3aCTOCOBYIOTH mapy. CyTHICTh TaClHHS MOMXKEXI
MoJIATa€e y 3MEHIICHHI BMICTY KHCHIO Yy TOBiTpi. KoHIIeHTpallis mapu y moBiTpi
30...35% mo o0'emy BUKIMKae MPUMMHEHHS TOpiHHA. KpiM TOro, mapa 4acTKOBO
OXOJIO/IXKY€ TIPEIMETH.

Ilina — ue KoNoigHAa JOWCHEpCHA CUCTEMa, fAKa CKJIAJA€Tbes 13 JpiOHUX
OynbOamiok, 3amoBHEHUX ra3oM. CTiHKM OynbOalioK YTBOPIOIOTBCS 13 PO3UMHIB
MOBEPXHEBOAKTUBHUX PEYOBHH 1 CTaOLII3aTOPIB, CKIAJ] KX O0OYMOBIIIOE CTIMKICTD
MmiHU. 3a crmocoOOM CTBOPEHHS 1 CKJIAJIOM T'a30BO1 (ha3u MiHU MOAUIIIOTh Ha XIMIYH1
Ta TMOBITPSHO-MEXaHIYHI. XiIMIYHA IIHAa OTPUMYETHCS B PE3yJbTaTl B3aEMOJIil
KUACJIOTHOTO Ta JIY>)KHOTO PO3YMHIB Y PYYHMX BOTHETaCHHKAax a0o0 XIMIYHHX
niHopecmipaTopaXx. [loBiTpsiHO-MexaHIYHA TIiHA YTBOPIOETHCS 3a JIOMOMOIOIO
CHEIIaIbHUX MHOPACIipaTOpiB 13 BOJHUX PO3YUHIB MIHOYTBOPIOBAYIB.

[Tina Mae nOCUTHh HM3BKY TEIUIONPOBIAHICTh. BOHa 3/1aTHa mepelkopkaTu
BUIAPOBYBAHHIO TOPIOYMX PEUOBMH, a TAKOXX MPOHUKHEHHIO TapiB, Tas3iB,
TEIJIOBOTO BUIIPOMiHIOBaHHS. OCKIJIBKM OCHOBOIO IMIHHM € BOJA, BOHA TaKOX MAae
OXOJIO/KYBAJIbHI BIACTUBOCTI. BaKJIIMBUMM XapaKTEpUCTUKAMMU MiHU € ii CTIMKICTh
1 KpaTHICTh — MiABUIIEHHS 00'eMy MiHU A0 00'€eMy MIHOYTBOPIOUOI PIIUHM.
HusbkokpaTHUMHU MiHaMU BOTOHB TacsTh, TOJOBHUM YHMHOM, Ha MOBEpXHAX. s
raciHHs pIAUH 3aCTOCOBYIOTh MiHH cepeanboi kpatHocTi (1,0...100). [ns
00'€EMHOr0 TAaCiHHSI, BUTICHEHHS UMY, I130JSIi1 TEXHOJIOTTYHUX YCTAaHOBOK BIJ
BIUIMBY TEIJIOBHX IMOTOKIB BHKOPHCTOBYIOTH BHCOKOKpaTHy miHy (100...150 Ta
OuTBIIIe).

Byznexucnuit 2az (CO) 6e36apBHHI, HE TOPUTH, IPH CTUCKAHI I THCKOM 3,5
MIIa (35 kr/cM?) NEpPETBOPIOETECS Y PiAMHY, KA HA3UBAETHCA BYTTIEKUCIOTOIO, KA
30epIiraeThCs 1 TPAHCTIOPTYETHCS Y CTATbHUX OalOHAX IMiJI TUCKOM. 32 HOPMaIbHHUX
YMOB BYIJIEKHCIIOTA BUIIAPOBYETHCA, IMIPU BOMY 3 1 KI' KUCTIOTU YyTBOPO€Thes 509
7 razsy.

Jlis TaciHHA TIOXKEX BYIJIEKHCIOTY 3acCTOCOBYIOTh Y [IBOX CTaHaxX: y
razonoAiOHOoMy Ta y BuUDAAl cHiry.  Cridkli  BYIVIEKHCIOTH  MAaroTh
temneparypy —79°C. Ilpu HagXOMKEHHI Yy 30HY TOpIHHA BYIJIEKHCIIOTA
BUTIAPOBYETHCS, CUIIBHO OXOJIOMKYE 30HY TOPIHHS Ta MPEAMET, IO TOPUTh, i
3MEHIIY€ MPOLIEHTHUIN BMICT KUCHIO. B pe3ynbTati bOTO rOpiHHS MPUIUHSIETHCS.

Byrnekuciora He e€IeKTpPONpoBiJHA. 3acTOCOBYIOTh 1i JyIsi TaciHHA
EJIEKTPOYCTAaHOBOK, IO 3HAXOASATHCS i HAMPYTOI0, a TAKOX JIJIsl TACIHHS IIHHUX
peuen.

[neptHi rasu (a30T, aproH, Temiid) Ta JUMOBI Ta3d MalOTh 3/IaTHICTH
3MEHIIIYBaTH KOHIICHTPAII0 KHCHIO B OcepeAKy TopiHHsA. BoraeracHa
KOHIICHTpAIlisl IIUX Ta3iB MpU TACiHHI MOXKEX y 3aKPUTHX MPUMIMICHHSX CKJIaJa€e

30...36% 3a 00'emoM.



TI'anoiooeani ey2nesoou (XnagoH, YOTHUPUXJIOPUCTHI BYTJEIb, OPOMHUCTHI
eTUII Ta iH.) € BUCOKOE(EKTUBHUMH BOTHETaCHUMM 3aco0amu. IX BorseracHa Jis
3aCHOBaHAa Ha TaJbMyBaHHI XIMIYHHUX peakIiid ropiHHs. ['ajgoigoBaHi ByrjeBOIU
3aCTOCOBYIOTH JIJIsl TACIHHS TBEPAUX Ta PIAKUX TOPIOYMX MaTepiaiiB, HaldyacTille
npyu MOXKEeXKaX y 3aMKHEHHMX o0'eMax. BorneracHa KoHIIEHTpallisl IUX pPEYOBUH
3HAYHO HM)KYa 32 BOTHETacHY KOHIIEHTPAIll0 IHEPTHUX Ta3iB, HANPUKIAJ, IJIs
OpomucToro etwiy BoHa ckiagae 4,5%, yotupuxiopucrtoro Byriaemio 10,5% mo
o0'emy. Y TOH ’xe 4Yac CIii 3a3HAYMTH, MO0 OUTBLIICTH IIMX PEUYOBUH € BKpai
HIKI/UTUBUMH, TOMY MOXYThb 3aCTOCOBYBATHCS 33 YMOBHM BIJICYTHOCTI JIOJEH y
npuMilieHHl. BimHOCHO TOMIpHY TOKCHYHICTh Mae xiamoH 114B2, skuii
3a0e3mnedye TaciHHS TpH KOHIIGHTpAIlisx Bchoro Oinst 2%. Ane 3a BUMoramu
Oe3neky eBakyallisl Jiojeld MOBMHHA OyTH 3aBepllieHa 10 MOro BHUKOPHCTAHHS.
Oco6u, 1o 0epyTh y4acTh y JIKBiAAIlil TOXKEXKi, MOKYTh 3aXOIUTH y MPUMIIICHHS,
JiIe BUKOPUCTOBYIOTh OY/Ib-SIKI TajoiloBaHl BYTJIEBOJU, TIIBKH Y CIELIaIbHUX
3aco0ax 3aXHCTy OpraHiB JUXaHHS.

Bozcnezacni nopowku BUKOPUCTOBYIOTH JUISl JIKBiAAIll TOPIHHS TBEPJUX,
PIAKKX Ta ra3ono/iOHuX pedoBHH. BorHeracHuii eekT 3aCTOCYBaHHS IMOPOIIKIB
CKJIQJIAETHCS 3 XIMIYHOTO TaJIbMyBaHHS peakiiii TOPiHHS, YTBOPEHHs Ha MOBEPXHI
PEYOBUHH, IO TOPUTH, 130JIFOBAIBHOI IJTIBKU, YTBOPEHHSI XMapH MOPOILIKY, SKa Ma€e
BJIACTUBOCTI €KpaHy, MEXaHIYHOro 30MBaHHA MOJYM's TBEPAUMH YaCTHHKAMU
MOPOUIKY Ta BUILITOBXYBAHHS KHMCHIO 13 30HU TOpPiHHS 3a paxyHOK BuauieHHS CO».
HaliyacTimie mOpoIIKM 3aCTOCOBYIOTh MHPU TOPIHHI JIETKO3aWMUCTUX 1 TOPHOYMX
pIOVH, EJNEeKTPOYCTAaTKyBaHHS, BYIJELUEBUX TIIIOYMX MaTepialiB, ITYKHHX Ta
JTYy>)KHO-3€MEJIbHUX METAJIIB Ta 1HIIMX PEYOBHUH (KaJlil0, MarHito, HaTpi0), Kl HE
MO>KHA TACUTH BOJIOIO Ta BOJSTHUMHU PO3UYNHAMH.

CmucHyme nosimps BUKOPUCTOBYIOTh JIJI TACIHHSI TOPIOYUX PIJUH 3 METOIO
nepeMilryBaHHs PiUHU, 10 TopuTh. CTUCHYTE TOBITPA, SKE IMOMAETHCA 3HU3Y,
nepeMillye HUXKHI, OUIbII XOJOJHI IIApW PIAUHU HABEPX, 3MEHIIYIOUU
TeMIlepaTypy BepxHboro mapy. Komm Temmeparypa BEpXHBOTO IIapy CTae
MEHIIIOI0 3a TeMIeparypy 3aliMaHHsl, TOPIHHA MPUNUHAEThCA. CTUCHYTE MOBITPS
BUKOPUCTOBYIOTh MPHU TACIHHI MOXKEXK y pe3epByapax Ha(TOMPOIYKTIB BEITUKOI
MICTKOCTI.

["aciHHA HEBETMKHUX OCEPENIKIB TMOXKEXKI MOXKE 3A1MCHIOBATHCH IICKOM,
MOKPHUBAJIOM 3 MOBCTUHHU, a30€CTy, Ope3eHTy Ta IHIIMX MaTepiaiiB. MeTo nossrae
B 130JIF0OBaHH1 30HU TOPiHHS B1J OBITPSI 1 MEXaHIYHOMY 30MBaHHI MOJIYM's.

Bubip BormeracHoi peuyoBHHH 3QJICKUTh BiJ KJIacy MOXKEX1, BIACTUBOCTEH 1
arperaTHOro0 CTaHy pEYOBHH, WO TOpPSITh, NapaMeTpiB MOXKexl (Mo,
IHTEHCUBHOCTI, TEMIIEpaTypu TOPIHHS TOIO), BUIY MOXExi (y 3akpuTOoMy abo
BIIKPUTOMY TOBITP1), BOTHETAaCHOI 3/TATHOCTI LIOJI0 TACIHHA KOHKPETHUX PEYOBUH
Ta MaTepiamiB, €PEKTUBHOCTI CIIOCOOY TaCIHHS MOXKEXKI.

OcHalleHHs1 TPOMHUCIOBHX 00’ €KTIB EPBUHHUMM 3ac00aMu
MOKEKOTACiHHS
Jlist mKBigaIii HEBEJIMKUX OCEPEAKIB MOXKEXK, a TAKOXK IS TACIHHS TIOXKEXK Y
MOYATKOBIM CTajli 1X PO3BUTKY CHJIAMU TEPCOHATY O0'€KTa 3aCTOCOBYIOTHCS
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MEepBUHHI 3aco0m Tokexoracinas. Jl0o HHX BIJHOCATHCS: BOTHETACHHKH,
MOXKEKHUN 1HBEHTap (MOKpPHBaJIa 3 HErOPHOYOro TEIJIOI30JISALIMHOrO MOJIOTHA a00
TOBCTI, SITUKK 3 TMICKOM, OOYKH 3 BOJOIO, IMOXKEXHI BiJpa, COBKOBI JIOIATH),
TMOKEKHUH iHCTpyMEHT (raky, JIOMH, COKHPU TOIIO). IX 3aCTOCOBYIOTH s
JIKBIJAll HEBEJIUKUX 3aropsHb [0 TMPUBEJAEHHS B IO CTalllOHApPHUX Ta
MEePECYBHUX 3ac06IB TaclHHS TOXEX1 abo 70 NpHOYTTS MOXKEKHOI KOMAaH/IH.
Koxxne mnpumimieHHs, BIIIIJICHHS, I11€X, TPAHCIOPTHI 3acoOW TIOBHHHI OyTH
3a0e3neyeHi TakUMU 3aco0amMu y BiAMoBiAHOCTI 3 HopMmamu. DapOyBaHHA
MEPBUHHUX 3aCO0IB TaciHHS TMOXEXI Ta IX PO3TallyBaHHS BUKOHYIOTHCS 3T1THO
BumMor ['OCT 12.4.026-76. Sx mnpaBuio, TEpBUHHI 3acO0M IMOKEKOTACIHHS
PO3MIIIYIOTHCA HAa TOXKEKHUX MmuTax abo creHmax (muB. Puc. 1),  sxi

BCTAHOBITIOIOTHCS HA TEPUTOPii 00'€KTa 3 pO3paxXyHKY OJWH IIMT (CTEH) HA IUIOITY
5000 m?,

Puc.l. Hoocexncnuit wyum

Cepen mepBUHHHMX 3acO0IB IOXEKOTraciHHS OCOOJIMBE Micle 3ailMaroTh
BOTHETACHHKH.

BuOip BUly 1 TUIIy BOTHETaCHUKIB Ta BU3HAYEHHS HEOOXIIHOI iX €MHOCTI Ta
KUTBKOCTI 31MCHIOETHCS B 3aJICKHOCTI BiJI 1XHBOI BOTHEracHOI CIPOMOXKHOCTI,
TPaHUYHOI TJIONI, KJIacy Ta MIAKIACY MOXKEX1 TOPIOYMX PEYOBHUH 1 MaTepiajiB y
3axHIaEMOMY TipuMiriieHHi (00'ekTi).

3aJie’)KHO BiJl arperaTHOro CTaHy i OCOOJMBOCTEH TOPIHHS PI3HUX TOPIOYHMX
peyoBuH 1 MarepiainiB, noxexi 3a 'OCT 27331-87 nmominstoTbesi Ha BIANOBIIHI
KJIaCH Ta MIAKJIACH:

KJIAc A — TOPIHHA TBEPJUX PEUYOBHH, IO CYMPOBOKYEThC (minkimac Al) abo
HE CYNPOBOJDKYETHCS (MiAKIac A2) TIHHSM,

KJac B — ropiHHsA pIOKUX PEYOBUH, IO HE PO3UUHAIOTHCA (migknac Bl) ta
po3unHAIOTECS (makimac B2) y Boi;

kJj1ac C — ropiHHs rasis;

kjaac D — ropinHs meTaniB Jerkux, 3a BUHATKOM Jy:kHHX (migkiac [I1),
MeTajiB JyKHUX (miaknac [[2), a Takox MeTanoBMicHUX crionyk (miaknac 13);

kJj1ac E — ropiHHS e1eKTpoyCTaHOBOK 1] HAMPYTOIO.

KpiMm nepepaxoBaHux mapaMeTrpiB, NPUUMAETHCS O YBark TaKOK KaTeropis
MPUMIIIEHB 3 BUOYXOIMOXKEKHOI Ta TOXKEKHOT HEOE3MEKH.



Kamezopii eupoonuuux npumingens 3a 6UOYX0ON0HCEHCHOI | NOHCEHCHOIO
Hebe3nekoro

OCHOBOIO 17151 BCTAHOBJICHHSI HOPMATUBHUX BUMOT II0JI0 KOHCTPYKTUBHUX Ta
IUTAaHYBAJIbHUX PIIIEHb HAa MPOMHUCIOBUX OO0'€KTaX, a TaKOX I1HIIUX IUTaHb
3a0€3IMeueHHs IXHbOI BUOYXOIOKEKOOE3MEKH € BU3HAUCHHS KaTeropii MpUMIIICHb
Ta OyJiBellb BUPOOHUYOrO, CKJIAJICBKOTO Ta HEBUPOOHHUYOTO MPU3HAUYCHHS 32
BHOYXOITOXKEKHOIO Ta MmoxexxHo1o Hebe3nekoro (HAIIB b.07.005-86).

Kamezopia noxexnoi HeOe3neku mnpumimnieHHs (OymiBii, crmopymu) — Iie
KnacncleaumHa XapaKTEPHUCTHKA MTOKEKHOT HeOe3MeKu 00'€KTa, 10 BUZHAYAETHCS
KUTBKICTIO 1 TMOKEXOHEOE3MEYHUMH BIACTUBOCTAMU DPEUOBHUH 1 MaTeplamB K1
3HAaXOJAThCA (00EpPTAIOTHCS) B HUX 3 ypaxyBaHHSIM OCOOJIMBOCTEN TEXHOJIOTIUYHHX
MIPOIIECIB PO3MINICHUX B HUX BUPOOHUIITB.

Bignosimno nmo HAIIb b.07.005-86 (OHTII24-86) npumimieHHs 3a
BUOYXOMOXKEKHOIO Ta TIOKEKHOI0 HEOE3MEKOI0 MOIISIOTh Ha M'ATh KaTteropii (A,
b, B, I', ). fxicHum KkputepieM BHOYXOIOXKEXKHOI HEOE3NeKH MPUMIIICHb
(OymiBenb) € HasABHICT B HHUX PEUOBMH 3 TIEBHUMH TOKa3HUKaAMU
BUOYXOMOXKEKHOT HeOe3neku. SKICHUM KpUTEpIEM BHU3HAYAHHSA KaTeropii €
Ha/UMIIKOBUM TUCK (P), sikuif MO)ke PO3BUHYTHCS MPU BHUOYXOBOMY 3aropsiHHI
MaKCHUMaJIbHO MOKJIMBOTO CKYMUYEHHS (3aBaHTAKEHHS) BUOYXOHEOE3MEeUHUX
PEYOBHH Y IPUMILIEHHI.

Kareropis A (BuOyxonoxexoHe0e3neyHa)

[TpuminieHHs, B IKMX 3aCTOCOBYIOTBCSI TOPIOYl T'a3H, JErKO3aiMUCTI PIJIUHU 3
TeMneparyporo crnaigaxy He Ouibmie 28°C B Takili KIIBKOCTI, IO MOXYTh
YTBOPIOBATUCS BUOYXOHEOE3MEUHl Mapora3onoBITPsHI CyMIIl, PU ClajaxyBaHHI
KOTPUX PO3PAXyHKOBUN HAJIUIIKOBUM THCK BUOYXY B MPUMILIEHHI NEPEBUIILYE 5
klla. PedoBunu Ta Marepianu, 34aTHI BUOYyXaTH Ta TOPITH IIPHU B3aEMOJII1 3 BOJIOIO,
KUCHEM TIOBITpsIM a00 OJHE 3 OJHHUM B TaKiil KUIBKOCTI, 10 PO3paxyHKOBHA
HAJUTUIIKOBUM TUCK BUOYXY B MpUMIllIeHH] niepeBuiirye Sklla.

Kareropis b (BuGyxonosxexxonede3mneqna)

[TpumiteHHs1, B KX 3aCTOCOBYIOTHCS BUOYXOHEOE3MEUHMI MU 1 BOJIOKHA,
JIETKO3aUMUCTI PIIMHU 3 TeMIlepaTyporo cnanaxy Ouneine 28°C Ta roprodi piaAvuHH
3a TeMIepaTypHUX YMOB 1 B Takid KUIBKOCTI, IO MOXYTh YTBOPIOBATHUCS
BUOYXOHEOE3MeYH1 MUJIONOBITPsiHI a00 MapoNoBITPSHI CyMillll, IPU CHANaXyBaHHI
KOTPHUX PO3BHBAETHCS PO3PAXYHKOBHIA HAJIUITKOBHA TUCK BUOYXY B MPUMIIICHHI,
o nepesuinye Sklla.

Kareropist B (moxexxonebde3neuna)

[IpuminieHHsi, B AKUX 3HAXOIATHCS TOPHOYl PIAMHM, TBEpPl TOpIOYl Ta
Ba)KKOTOpIOUl PEYOBMHM, MaTepiajgd 37JaTHI NpH B3a€MOAIl 3 BOJOI0, KHUCHEM
MOBITPst @00 OJIHE 3 OJHUM TOPITH JIUIIIE 32 YMOB, IO MPUMIIIEHHS, B SKUX BOHU
3HAXOAATHCS a00 BUKOPUCTOBYIOTHCS, HE BITHOCATHCS 110 KaTeropiii A ta b.

Kareropia I

[Tpumimennsi, B SIKUX 3HAXOIATHCA HETOPIOYl PEUYOBMHM Ta MaTepialii B
rapsuomMy, po3KapeHoMy a0 pO3IUIaBIEHOMY CTaHi, Mpolec OOpOOKH SKHX
CYNPOBOKYETbCS BUIUICHHAM TPOMEHUCTOTO TeIjia, ICKOp, MOIyM's, a TaKOX
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3HaXOAThCA CHAIKMI P1IMHU, TOPIOY1 Ta3u, TBEPl PEYOBUHHU, SIKI CHIATIOIOTHCS 200
YTUITI3YIOTHCS SIK MaJIHBO.

Kareropis /I

[lpumimieHHs, B SKUX 3HAXOIATHCS HEroproYi pEeYOBMHHM Ta Marepiajiu B
XOJIOZIHOMY CTaHi.

Buou ma munu eéocnezacnuxie

3a cmoco0oM TpaHCIOPTYBaHHS BOTHETAaCHOI PEYOBMHU BOTHETACHUKHU
BUITYCKAIOThCS IBOX BUJIB: MepeHOCHI — puc. 2 (o0'emom 1 — 10 1z, 3aranpHa Bara
He Oinmbire 20 x2) Ta mepecyBHi puc. 3 (o0'eMom Oumbie 25 1, KPIILIATBCS Ha
CHeIiaJbHuX paMax 3 KoJecamu).

Bubip Bumy BoraeracHuKa 0OyMOBIIOETHCSI PO3MIpaMH MOKIMBUX OCEPEIKiB
noxex. [lpm 3HAYHWUX po3Mipax OCTAaHHIX PEKOMEHIYETHCS BCTAaHOBIIOBATH
NePECYBHI BOTHETACHUKH.

BukunanHs BOTHETracHO! PEYOBMHHU 3 BOTHETACHUKA MOXKE 31MCHIOBATHCS
[IUISIXOM CTBOPEHHS HA/JIMIIKOBOTO TUCKY: Fa30M-BUTHCKYBA4€eM, 1110 3HAXOIUTHCS
B OKpPEMOMY MAaJOJITPaXXKHOMY OaJiOHi, MPUYOMY BIH MOXKE OYTH PO3MIIICHHUM 5K
yCepellMHi, TaK 1 30BHI KOpIyca BOTHETaCHUKA, Ta30M-BUTUCKYBaueM, IO
3HaXOAUTHCS B KOPIYCl BOTHEracHWKa (3aKayHi); ra3oMm, IO YTBOPIOETHCS B
pe3yJbTaTi XiMIYHOT peaKilii.

a 0 By r 0-
Puc. 2. IlepeHOCHI BOTHETaCHUKU:
a — BorHeracHuk ximiuno-minauE BXII-10: 1 — kopmyc; 2 — crakan; 3 — 3amipHO-TTyCKOBHMA
MpUCTpii; 4 — MyCKOBUM BaX1J1b; 5 — 3aMipHUN KJalaH;
6 — BormeracHuk nosirpsuo-minaui BIII-10: 1 — xopmyc; 2 — cudonna Tpyoka; 3 —

OaoHYMK; 4 — TyCKOBHIA BaXiJb; 5 — pydka; 6 — posmmttoBad; 7 — nudy30p 3 CiTKO;

6 — BYITIEKUCIOTHUN BorHeracHMK BB-2: 1 — Ganon; 2 — 3amo0ikHMI kmamaH; 3 —
BEHTHJIb; 4 — cudoHHa TpyOKa; 5 — Audy30p-CHIrOyTBOPIOBAY;

2 — BOTHETaCHHK BYIJIEKHCIOTHO-OpomerminoBuii BBB-3A: 1 — Ganon; 2 — pyuka; 3 —
pO3NIWIIOBAJIbHA Haca/ika; 4 — KoBmak; 5 — cudoHHa TpyOKa;

0 — nopo1ukoBuii BorueracHuk BII-1 «MomeHnT»: 1 — kopryc; 2 — 3amo0i>KHUIN KPOHIITEWH;
3 — OaJIOHYMK 3 BYTJIEKUCIOTO; 4 — TOJIKA; 5 — PO3MMIIOBAY 3 TIOJIETUIICHOBUM KOBITAYKOM



—

Puc. 3. IlepecyBuuii Borueracauk BB-80:
1- 6anon; 2 — xoseco; 3 — pactpy0; 4 — oropa; 5 — nuTaHT; 6 — 3aMPHO-ITYCKOBUI
MexaHi3M: 7 — pama; 8 — KoxKyx

3aneXHO BiJl BOTHETACHUX PEYOBUH, IO BHKOPHUCTOBYIOTHCS, BOTHETACHUKHU
JUISTh HAa HACTYITHI TUIIH: ITIHHI, Ta30B1 Ta MOPOIIKOBI.

[1iHHI BOTHEraCHUKHM 3aCTOCOBYIOTh IIPH MOXkexkax KiaciB A 1 B mns racinus
TBEpAMX Ta PIAKUX TFOPIOYMX MaTeplaiiB, 32 BUKIIOYEHHSM PEYOBHUH, SIKI TOPSATH
0e3 oCTyIy MoBiTpa abo 374aTHI ropiTH Ta BUOYXaTH NPH B3aEMOJIl 3 MIHOKO Ta
eNIeKTPOoOoOIaTHAHHS, 1110 3HAXOIUTHCSI TiJ] HAIIPYTOIO.

3a crmocoOoM YTBOpPEHHS IMHM MMHHI BOTHETACHUKH MOAUISIOTECS Ha XIMIYHO-
THHI Ta MOBITPSHO-TIHHI.

3apsn xiMiuHO-TIIHHOTO BorHeracHuka BXII-10 ckimamaerbcst 3 KUCIOTHOI Ta
nykHOi vactuH. [Ipu mpuBeneHHI BOTHETaCHWKA B JIII0 KUCJIOTHA Ta JyXHa
CKJIQJIOB1 3MIIITYIOTHCSA 1 B1IOYBA€THCS XIMIYHA PEaKIlis 3 IHTCHCUBHUM BHUIIJICHHSIM
BYTJIEKHCIJIOTO ra3y. YacTuHa 1boro ra3y e Ha YTBOPEHHS MHU 3 PO3YUHY, SIKUN
MICTUTh MIHOYTBOpIOBad. [HIIa yacTuHa cTBOproe TUcK (mo 1 MIla), HeoOxinHMiA
i BUKUAY miHu. Yac aii BorHeracHuka 60 ¢, JOBXKMHA CTpyMeHs 6...8 M,
kpatHicTh miHK §...10. Y noBitpsHO-miHHMX BorHeracuukax (BIIII-5, BIIIT-10)
MHAa  YTBOPIOETHCA  3aBIASKM  MEXAHIYHOMY  NEPEMINIYBaHHIO  PO3YUHY
MHOYTBOPIOBa4Ya CTUCHYTUM TMOBITPSIM, $IKE€ MICTUTbCS Yy CHELIaJIbHOMY
0aJIOHYMKY KPaTHICTh ITIHU IUX BOTHEraCHUKIB 55, NalbHICTh BUKHUAY IHU —
4,5 m.

3a oOmexxeHocTi cdepu 3aCTOCYBaHHS, HE3PYYHOCTEH IMOAO0 YTPUMAHHS
MIHHUX BOTHETACHUKIB Y CTaHI TOTOBHOCTI TOIIO iX BUITYCK 3HAYHO CKOPOYCHHH.

Ha manwmii yac OiabIn JOCKOHAJIMMU 1 TAKUMH, IO BIAIIOBIIAIOTH TEHICHIISIM
y PO3BUTKY 3aCO0IB TOKEXKOTACIHHS, € TMOPOIIKOBI BOTHETACHUKA. BOHM MOXYTh
3aCTOCOBYBATUCh Mpu Toxkexax kimaciB A, B, C, D 1 E ngns racinusa 3aropanb
TBEPIUX PEUOBHH, PIJIUH, Ta3iB Ta eJeKTpoobaagHanHs mia Hanpyrowo 10 1000 B.
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[TopomiKkoBI BOrHETaCHUKM BHUITYCKAIOTHCS JBOX THIIIB: 3 MyCKOBUM OajOHOM 1
3aKayHi.

V¥ BorneracHukax 3 myckoBum 6anonom (OII-2, OII-5b, OII-5M, OII-9, OII-
50) kopryc, B SKOMY 3HAXOJWTHCS IMYCKOBUN OajoH 3 ra3oM 4YM IOBITPSAM IIiJl
THUCKOM, 3aIIOBHIOETHCSI BOTHETACHUM MOPOLIKOM.

[Ipn mpuBeneHHI BOTHETaCHHWKA B JIIF0 BIIKPUBAETHCS ITYCKOBUHM OalioH 1
MOPOIIOK BHUTHCKYETHCS 3 KOpIlyca BOTHEracHuUKa depe3 cU(PoHHY TpyOKy.
BpaxoBytoun ocTaHHE, MpU BHUKOPUCTAHHI IIMX BOTHETACHUKIB 1X HEOOXIIHO
TPUMATH y BEPTUKATLHOMY MOJOKEHHI TOPIOBHHOIO JOTOPH.

VYV 3akaunux BorHeracHukax (OII-2(3), OII-5(3)M, OII-9(3), OII-50(3))
BIICYyTHIM TMyCKOBMW OaloH, a THCK TOBITPSI 4YM Ta3y MATPUMYETHCS
Oe3nmocepeITHLO0 y KOpIyci BorHeracHuka. lle mae MOXIMBICTH KOHTPOJIOBATH
HAsBHICTb THCKY Yy BOTHETaCHHMKY, a TaKOX MIATPUMYBAaTH HOro MOTPiOHI
napameTpHu.

3aranbHU ~ BUJ ~ TOPOLIKOBUX  BOTHETaCHMKIB, Kl  BHUITYCKalOThCA
YepHITiBCbKUM KOJIEKTUBHUM MianpueMcTBoM «lloxkTexHika», HaBeJEeHO Ha
HIKYE Ha PUCYHKY 4.

Puc. 4. 3aranpHuil BUA MOPOLUIKOBUX BOTHEIACHUKIB

ByrniekucnoTHi BOTHEraCHUKM BUITYCKalOTh TphoX Tuiiis: BB-2, BB-5 ta BB-8
(mdpyu MOKa3yIOTh €MHICTh 0AJOHY Y JITpax). IX 3aCTOCOBYIOThH IPH TOXKENKAX
kinaciB A, B 1 E nns raciHHs TBepauX Ta PiIKUX PEYOBHUH (KPIM THX, II0 MOXYTb
ropiT 0e3 JOCTyMy MOBITPS), a TAKOXK €JIEKTPOYCTAHOBOK, IO 3HAXOIATHCS ITiJI
Harpyroto 10 1000 B 3a ymoBH oOMexeHHS HAOMMKEHHS JO CTPYMOIPOBIIHHUX
YaCTHH HA BIJICTaHb He OrKk4ue 1 M.

Byrnekuciaora y BOrHETaCHUKY 3HAXOJIUTHCS y PIIKOMY CTaHi MiJl THCKOM
6...7 MIla. Ilpu BiAKPUTTI BEHTUIIO OaJOHA BOTHETAaCHUKA, 32 PAXYHOK IIBUAKOTO
aniadaTUYHOTO PO3IIMPEHHS, BYIJICKUCIWN Ta3 MHUTTEBO TIEPETBOPIOETHCST Y
CHIromiaiOHy Macy, y BUIJISAL SIKOT BIH 1 BUKUIAETbCA 3 NU(PYy30pa BOTHETaCHUKA.
UYac aii BoraeracHuKiB 1iboro tuny 25...40 c, noBxuHa ctpymens 1,5...3 m.

Byrnekucnorno-0pometunosi Borueraciuku BBb-3 ta BBbB-7 3a 30BHilHIM
BUIJISIZIOM Ta MOOYJOBOIO MajlO BIIPI3HSAIOTHCS BiJl BYIJICKUCIOTHHX. Ix



3apsAHKAOTh CYMIIIIIO, MO0 CcKiagaeTbes 13 97% Opomucroro ertwiny Ta 3%
BYTJICKUCIIOTO Ta3y 3aBIsSKH BUCOKIH 3MOUYYBaJIbHINA 3aTHOCTI OPOMHUCTOTO €THITY
NPOAYKTUBHICTh IIMX BOTHETACHWKIB y 4 pa3d BHUINA 3a MPOIYKTUBHICTH
BYTJICKUCIIOTHUX. Y 3B'S3KY 3 BUCOKOI TOKCHYHICTIO OPOMHUCTOTO €THITY BKa3aHi
BOTHETAaCHUKH MalOTh OOMEKEHE BHUKOPUCTAHHS 1 3aCTOCOBYIOTHCSI B OCHOBHOMY
npu noxexax knacis B, C, E. Ilpu 11boMy BUKOpPHCTaHHS CHeEIliaJbHUX 3ac001B
3aXHUCTY OpraHiB JUXaHHS oco0amu, 10 OEpyTh ydyacTh y TaciHHI TOXEeXl, €
00O0B'SI3KOBHUM.

Buoip éudy i muny eoznezacHuKie ma eu3Ha4eHHA ix KiibKOcmi i EMHOCHI 017
3a0e3neueHHs He0O0XIOHO020 PIBHA NOMHCEHCHOT De3neKu
supoonuuux 06’ckmie 3a eumozamu /{CTY 3675-98 ma 1SO 3941-77

Bubip Buay 1 TMMy BOTHETAaCHHKIB Ta BHU3HAYEHHS iX KIJIBKOCTI Ta €MHOCTI
IIPOBOJIUTHCS B 3AJIEKHOCTI BJ] iX BOTHETaCHOI 3J1aTHOCTI, TPAHUYHOI ILJIOIIII, KIacy
MOKEXK1 y MPUMIIIEHHI YU 00'€KTa, M0 MOTpedy€e 3aXUCTy BIAMOBIIHO 10 YAHHHUX
HopMmatuBiB (JICTY 3675-98, 1SO 3941-77). KpiMm mepepaxoBaHUX MapameTpiB,
NPUINMAEThCS 0 YBarm TaKOXX KaTEropis MPUMINIEHb MO BUOYXOMOXKEKHIN 1
noxexxHid HeOesneri. Huxye B Tabaumnsgx 1 ta 2 mpuBeneHl peKoMeHAarlii
I0J0 OCHAIEHHS BUPOOHUYUX MPHUMIIMIEHb MEPEHOCHUMHU Ta MEPECYBHUMHU
BOTHETACHUKAMU 3T1JTHO 1ICHYIOUMX BUMOT HOPMATUBHUX JOKYMEHTIB.

Taboauua 1. Pexomenoayii wo0o ocHaweHHs npuminyeHb nepeHoCHUMU
B02HE2ACHUKAMU

PekomeHaaLii LWoao ocHaLLEeHHS NPUMILLLEHb NEPEHOCHNMM BOFHEraCHUKaMm

XiMiYHO-NiHHi , XnafgoHoBi ByrnekucrnotHi
KaTteropis I'panuuHo Knac BOrHeracHukm HOpom';?ABAiE:?;HﬂaCHMKM BOTHEeracHuKku BOTHEracHuku
MPUMILLIEHHSI. 3axv|u4aeM? noxe EMHICTIO ’ EMHICTIO EMHICTIO, N
nnowa, m Xi
10 n. 2 5 10 2(3) n. 23) | 5(8)
A 2++ - 2+ 1++ - - -
A B, B B 4+ - 2+ 1++ 4+ - -
(roptovi rasu 200 C - - 2+ 1++ 4+ - -
i pignHn) D - - 2+ 1++ - - -
(E) - - 2+ 1++ - - 2++
B
( kpim A 2++ 4+ 2++ 1+ - - 2+
ropro4mx 400 D - - 2+ 1++ - - -
rasis i (E) - - 2++ 1+ 2+ 4+ 2++
piguH)
B 2+ - 2++ 1+ - - -
r 800 C - 4+ 2++ 1+ - - -
A 2++ 4+ 2++ 1+ - - R
r, A 1800 D - - 2+ 1++ - - -
(E) - 2+ 2++ 1+ 2+ 4+ 2++
ByauHku Ta
cnopynu 800 A 4++ 8+ 4++ 2+ - - 4+
pYEHaHEHH ® : S s 4 G
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Tabauus 2. Pexomenoayii wo0o ochaweHHs npumilyeHb nepecysHUMU
B02HE2ACHUKAMU

PekomeHgauii LWoA0 OCHALEHHS NPUMILLEHb NEPECYBHUMMW BOTHErACHUKaMM

MosiTpsiHo- KombiosaHi . ByrnekucnotHi
. MpaHMuHa Knac RikH BOTHeracHuKu MopoLuKoBi BOTHEraCHWKI EMHICTIO,
Kareropis (niHa, BOTHEracHuKn n
NPUMILLIEHHS saxuiiaema noxe | BorHeracHmku NMOPOLLIOK) EMHICTIO
’ nnowa, M2 Xi EMHICTIO EMHICTIO 50 (100) 1 25
1001 100 n (40) 80
A 1++ 1++ 1++ - 3+
A B, B B 2+ 1++ 1++ - 3+
(roptoui rasm i 500 C - 1+ 1+ - 3+
pianHN) D - - 1++ - -
B - - 1+ 2+ 1++
A 1++ 1++ 1++ 4+ 2+
B ( kpim B 2+ 1++ 1++ - 3+
roprtoymx rasis 800 C - 1++ 1+ - 3+
i pigunH) D - - 1++ - -
(E) - - 1+ 1+ 1+
*[Ipumimku:

1. MakcumaribHa IUIOMIA MOMCUTMBOIO BOTHHINA TIOKSK KIaciB A 1 B y npuMileHHsX, B sSKHUX
TIepeI0aYacThC BUKOPUCTAHHST BOTHETACHHKIB, HE TIOBUHHA TICPEBUIIYBAaTH BOTHETACHOI CITPOMOXHOCTI
3aCTOCOBYBAHHX BOTHETACHHKIB.

2. lnst TaciHHS BOTHHIII TIOXKESK PI3HUX KIIACIB TOPOIIKOBI BOTHETACHUKM TTOBHHHI MATH BiIIIOBITHI
sapsimu: s kiacy A —noporiok ABC (E); s kacis B, C 1(E)—BC (E) a6o ABC (E) 1 xiacy D—D.

3. “++” — mo3HaYeHI BOTHETACHHKH IO PEKOMEHIYIOTHCS JI0 OCHAIICHHS OO'€KTIB, 3HAKOM “+’ —
BOTHETACHUKH, 3aCTOCYBAHHS SIKUX MOYIMBE JIMILIE TIPU BIZICYTHOCTI PEKOMEH/IOBAHMX BOIHETACHUKIB 1 TIPU
HasIBHOCTI BIIOBITHOTO OOIPYHTYBAHHST; 3HAKOM ““— — BOTHETACHHKH, I1I0 HE TIPUITYCKAIOTHCS /IO OCHAIIICHHS
00'€KTIB.

Takoxx cig 3a3HAYUTH, W0 MPUMIIICHHSA, OOJIaJHaHI CTaIllOHAPHUMH
YCTaHOBKAMHM AaBTOMATHYHOTO ITOKEKOTACIHHSA, JOMYCKAEThCS KOMILIEKTYBATH
BorHeracHukaMu Ha 50% ix po3paxyHKOBO1 KIJIBKOCTI.

3aBaanus Ne 1
3riiHO 13 TPUBEICHUMHU BUXIJHUMU JaHUMU BHOpaTH BUJ 1 THUII
BOTHETACHUKIB Ta BU3HAUMUTH iX KUIBKICTh JJIs 3a0e3MeYeHHs HEOOX1THOTO PiBHS
MOKEKHO1 O€3IMeKN Ha BUPOOHUYIOMY OO0’ €KTI.

Buxioni oani:
1. Kareropis mpuMmilieHHsI 32 BUOYXOTIOKEKHOIO Ta TOXKEXKHOI Hebe3nekorw: B
(roprodi ra3u 1 piuHN).
2. Knac moxexi: E.
3. 3aranpHa mIoma BUpoOHUIOro npumimenus: 200 m?,

*pumimru:
1. Ilpu  eusnauenni 6udy (pyumi, nepenochi), muny (niHHi, NOPOUIKOSI,
8Y2/IeKUCTOMHL, XNIA0OHO8I), EMHOCMI ma KiibKOCmi BOCHE2ACHUKIB

suxopucmosysamu mabauyi I ma 2.

2. Ompumani pezyromamu 3anecmu 00 maoauyi 3.

3. Hooamkoso 0o 1 euznauenoco eapianmy, 3anpoONOHY8aAmMu, SAKWO ye
moxcnueo, 2 ma 3 eapiaHmu  OCHAWEHHA  BUPOOHUY020  NPUMIUYEHHS
802HE2ACHUKAMU.

11




3aBaannsa Ne 2
3rifHO 13 TPUBEICHWMHU BUXIJHUMU JaHUMU BHOpaTH BUJ 1 THUII
BOTHETaCHUKIB Ta BU3HAYUTHU iX KUIBKICTB IS 3a0€3MEUCHHSI HEOOX1THOTO PIiBHS
MOXKEKHOT O€3IeKH Ha BUPOOHUYOMY 00’ €KTI.

Buxioni oani:
1. Kareropis npuMillieHHsI 32 BUOYXOTOXKEKHOIO Ta MOXKEKHOI HeOe3nekorw: B
(kpim ropro4mx ra3iB i piuH).
2. Knac noxexi: E.
3. 3araipHa oA BUPOOHMIOro IpuMimmeHns: 380 m?,

*pumimku:
1. Ilpu e6usnauenni 6udy (pyumi, nepemocHi), muny (NiHHI, NOPOUIKOGI,
8Y2NleKUCIOMHI,  XJIAOOHO8I), EMHOCMI ~ ma  KIIbKOCMI ~ 602HE2ACHUKIB

suxopucmosysamu mabauyi 1 ma 2.

2. Ompumati pe3yromamu 3aHecmu 00 mabauyi 3.

3. Mlooamkoso 0o 1 eusznaueHoeo eapiaHmy, 3aNpONOHYEAMU, AKULO Ue
moocaueo, 2 ma 3 eapiaHmu  OCHAUWeHHS  BUPOOHUYO20 — NPUMIUEHHS
B02HE2ACHUKAMUL.

Zapaannsa Ne 3
3riiHO 13 TPUBEICHUMHU BUXIJHUMU JaHUMU BHOpaTM BUJI 1 THUII
BOTHETACHUKIB Ta BU3HAUUTH iX KUIBKICTh JJIsl 3a0€3Me4eHHs HEOOXITHOTO PiBHSA
MOXKEKHOI O€3MEKN Ha BUPOOHUYOMY OO0’ €KTI.

Buxioni oani:
1. Kareropist npuMIILIEHHS 32 BUOYXOIMOXKEKHOIO Ta MOKEKHOK HEOE3MeKoo: A.
2. Knac moxexi: B.
3. 3aranbHa oA BUpOOHUIOro npumimenns: 190 m2,

*pumimru:
1. Ilpu eusnauenni 6uody (pyumi, nepemocHi), muny (NiHHi, NOPOULKOGI,
8Y2NleKUCIOMHI,  XJIAOOHOBI), EMHOCMI  ma  KLIbKOCMI  602HE2ACHUKIS

suxopucmosysamu maoauyi 1 ma 2.

2. OmpumaHi pe3yromamu 3anecmu 00 mabauyi 3.

3. Jlooamkoso 0o 1 euznauenozo eapianmy, 3anponoHy8amu, AKUO uye
moxcnueo, 2 ma 3 eapiaHmu  OCHAWEHHSA  BUPOOHUY020 — NPUMILYEHHS
802HE2ACHUKAMU.

3apaannsa Ne 4
3riiHO 13 TPUBEICHUMHU BUXIJHUMU JaHUMU BHOpaTH BUJI 1 THUII
BOTHETaCHUKIB Ta BH3HAYUTH 1X KUIBKICTH IS 3a0€3MEUCHHS HEOOXiTHOTO PIBHS
MOKEXHOI O€3MeKH Ha BUPOOHHUUOMY OO0’ €KTI.

Buxioni oani:
1. Kareropis mpuMilieHHsI 32 BUOYXOTIOKEKHOIO Ta TOXKEKHOIO Hebe3nekow: B
(kpiM roproYmx ra3iB i piauH).
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2. Kitac moxexi: A.
3. 3aranbHa moma Bupo6Hndoro npumimenss: 800 a2,

*[pumimku:
1. Ilpu e6usnauenni 6udy (pyumi, nepemocHi), muny (NiHHi, NOPOULKOGI,
8Y2/IeKUCTOMHI, XJIAOOHOBI), eMHocmi ma KibKOoCmi BOCHE2ACHUKIB

suxopucmosysamu mabauyi 1 ma 2.

2. Ompumani pe3yromamu 3anecmu 00 maoauyi 3.

3. Jooamkoso 0o 1 eusnauenoco eapianmy, 3anNpONOHY8AMU, SKUO Ue
moxcnueo, 2 ma 3 eapiaHmu  OCHAWEHHA  BUPOOHUY020 — NPUMILYEHHS
802HE2ACHUKAMU.

3apnannsa Ne 5
3rigHo 13 TOPHUBEIECHUMH BUXIAHMMHU JAaHUMU BUOpaTH BHUI 1 THI
BOTHETaCHUKIB Ta BU3HAYUTHU iX KUIBKICTH JUIs 3a0€3MEUCHHSI HEOOX1THOTO PiBHS
MOKEKHO1 O€3IMEeKN Ha BUPOOHMYIOMY 00’ €KTI.

Buxioni oani:
1. Kareropisa mpuMmilieHHsI 32 BUOYXOTIOXKEKHOIO Ta MOXKEXKHOI0 Hebe3nekoro: A
(kpiM roproYMx ra3iB i piuH).
2. Knac nmoxexi: C.
3. 3aranbHa moma BUpobHuuoro npumimenns: 500 a2,

*pumimru:
1. Ilpu e6usnauenni 6udy (pyuHi, nepemocHi), muny (NiHHI, NOPOUIKOGI,
8Y2NleKUCIOMHI,  XJIAOOHO8I), EMHOCMI ~ ma  KIIbKOCMI ~ 602HE2ACHUKIB

suxopucmosysamu maoauyi 1 ma 2.

2. Ompumani pezyromamu 3anecmu 00 maoauyi 3.

3. Jlooamkoso 0o 1 eusnauenozo eapianmy, 3anponoHY8amu, SKUO ye
moxcnueo, 2 ma 3 eapiaHmu  OCHAWEHHSA  BUPOOHUYO020  NPUMIUYEHHS
802HE2ACHUKAMU.

3aBaanns Ne 6
3rifHo 13 TPHUBEACHUMHU BHUXIJHAMU JIaHUMHU BUOpaTH BUI 1 THI
BOTHETaCHUKIB Ta BHU3HAYUTH iX KUIBKICTH JUIS 3a0€3MEUYCHHST HEOOX1THOTO PIBHS
MOXKEKHOI O€3MEeKN Ha BUPOOHUYOMY 00’ €KTI.

Buxioni oani:
1. Kareropisa npumiiieHHsI 32 BUOYXOMOKEXKHOIO Ta MOXKEXKHOIO Hebe3nekor: A
(kpiM ropro4mx rasiB i piuH).
2. Knac noxexi: B.
3. 3aranbHa moma BupobHuuoro npumimenns: 1000 a2,

*lpumimku:
1. Ilpu e6uznauenni 6udy (pyuHi, nepeHocHi), muny (NiHHi, NOPOUIKOEI,
8Y2NIeKUCIOMHI,  XJAAOOHO8I), EMHOCMI  ma  KIIbKOCMI  602HE2ACHUKIB

suxopucmosgysamu maobauyi 1 ma 2.
2. Ompumati pe3yromamu 3anecmu 00 maobauyi 3.
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3. Hooamkoso 0o 1 euznauenozo eapianmy, 3aNpONOHY8AMU, SKWO ye
moodcnueo, 2 ma 3 eapiaHmu  OCHAWEHHS  BUPOOHUY020 — NPUMILYEHHS
B0CHE2ACHUKAMU.

3aBaannsa Ne 7
3riiHO 13 TPUBEICHHMHU BUXIJHUMHU JaHUMU BHOpaTH BUJ 1 THII
BOTHETaCHUKIB Ta BU3HAYUTHU 1X KUIBKICTh ISl 3a0€3MEUeHHSI HEOOX1THOTO PIBHS
MOKEXKHOI Oe3MeKH Ha BUPOOHHUOMY 00’ €KTI.

Buxioni oani:
1. Kareropis mpumilieHHsI 32 BUOYXOIIOKEKHOIO Ta TMOXKEKHOI0 Hebe3nekoi: b
(kpim ropro4mx ra3iB i piuH).
2. Knac noxkexi: B.
3. 3aranbHa moma BupobHnyoro npuminienns: 2000 a2,

*[pumimku:
1. Ilpu eusnauenni 6uoy (pyumi, nepemocHi), muny (NiHHi, NOPOULKOGI,
8Y2/IeKUCTOMHI, XJIA0OHOBI), emMHocmi ma KiibKOCmi BOCHE2ACHUKIB

suxopucmosysamu madbauyi 1 ma 2.

2. OmpumaHi pe3yromamu 3anecmu 00 mabauyi 3.

3. Mlooamkoso 0o 1 euznauenoco eapianmy, 3anpoOnOHY8aAmMu, SAKWO ye
moorcaueo, 2 ma 3 eapiaHmu  OCHAW(eHHS  BUPOOHUYO20  NPUMIUEHHS
B02HE2ACHUKAMU.

JaBaanns Ne 8
3riiHO 13 TPUBEICHUMHU BUXIJHUMU JaHUMU BHOpaTh BUJ 1 THUII
BOTHEraCHUKIB Ta BU3HAYUTHU 1X KUIBKICTh ISl 3a0€3MEUECHHSI HEOOX1THOTO PiBHS
MOKEKHO1 O€3IMeKN Ha BUPOOHMYIOMY 00’ €KTI.

Buxioni oani:
1. Kareropis mpuMilieHHsI 32 BUOYXOIOXKEKHOIO Ta MOXKEKHOI0 HeOesnekoro: I
(kpiM roproYmx ra3iB i piauH).
2. Knac moxexi: C.
3. 3aranbHa mioia BUpo6HuIoro npumimenns: 790 w2,

*pumimru:
1. Ilpu e6usnauenni 6udy (pyumi, nepeHmocHi), muny (NiHHI, NOPOUIKOGI,
8Y2NleKUCIOMHI,  XJIAOOHOBI), EMHOCMI ~ ma  KIIbKOCMI ~ 602HE2ACHUKIB

suxopucmosysamu madbauyi I ma 2.

2. Ompumani pezyromamu 3anecmu 00 maoauyi 3.

3. Jlooamkoso 0o 1 eusnaueHoco e6apianmy, 3aNpPONOHYEAMU, AKULO Ue
moxcnueo, 2 ma 3 eapiaHmu  OCHAWEHHA  BUPOOHUY020  NPUMIUYEHHS
802HE2ACHUKAMU.
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Taoaunga 3.

Ne
3aBIAHHA

Bun
BOTHEracHHKA

Tun
BOTHETaCHHUKA

€EMuicTe

BOIHCTraCHHKA

(1)

KinekicTh
BOTHETAaCHUKIB
(1rr.)

Ipumirkn

Nel

Bapianr 1

Bapiant 2

Bapiant 3

Ne 2

Bapianr 1

BapianTt 2

Bapianr 3

Ne 3

Bapianrt 1

BapianT 2

Bapianr 3

Ne 4

Bapianr 1

BapianTt 2

Bapianr 3

Ne 5

Bapianr 1

BapianTt 2

Bapianr 3

Bapianr 3

Ne 6

BapianT 1

BapianT 2

BapianT 3

BapianT 3

Ne 7

BapianT 1

BapianT 2

BapianT 3

BapianT 3

Ne 8

BapianT 1

BapianT 2

Bapianr 3

Bapianr 3
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