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OCOBJIMBOCTI 3ACTOCYBAHHSI TEXHOJIOI'II PEBITAJII3AIIIL
JJSI CTBOJIIB CTPLIEHBKOI 35POI Y 35POMHUX CHUJIAX YKPAIHHU

Poszensioaemucs modicaugicmn i 0cobIUBOCII 3ACMOCYBANHL MPUOOMEXHIYHOI MeXHON02Il pesimanizayii
0J1s1 cmeoie cmpineyvbkoi 30poi npu nepesipyi ma npueeoeHHi it 00 HOPMAbHO20 00I0.

IHocranoBka mpobaemu

[TinBuIIEHHS SIKICHUX XapaKTEPUCTHK 030pO€HHS Ta
BICHKOBOI TEXHIKM Ha OCHOBI TPHOOTEXHIYHOI TEXHO-
norii pesitamizauii (TTP) € HOBuM 1 akTyanbHHUM 3a-
BaaHHAM y 30poiiHux Cunax (3C) Ykpainu. OnHum 3
00'eKTiB 3aCTOCYBaHHS AaHOI TEXHOJIOTI € CTpilelbKa
30pos, sSIKa y Mpoleci eKcIuTyaTamii magaeTbCs Pi3HUM
BUAaM 3HOCY, III0 € IPHYUHOIO MOTIpIIeHHs Horo Gairic-
TUYHUX XapakTepucTHK. lpu mepeBipmi i mpuBeneHHI
0 HOPMAaJIBHOTO OO0 CTPiNeIbKoi 30poi, MiIBUIIEHHS
SKOCTI CTPiTBON TPamUIIiITHO 3MIHCHIOETHCS 32 PaXyHOK
peryJroBaHHs HAaCTPOIOBAaHHS HPUIJIBHUX IPHUCTPOIB,
10 J03BOJISIE 3MEHIINTH BIAXMJICHHS CEpelHbOI TOUKH
BiryuenHs: (CTB) Big koHTponbHOi. [Ipy oMy MOXIH-
BICTh MIJBHILNCHHS KyITYacTOCTI CTPUIBOM 33 paxyHOK
PEMOHTHO-BiJHOBIIIOBaHOro BIuMBy TTP Ha kanan
CTBOJIA 30pOT HE PO3IIISNAETECSL.

AHaji3 Jgirepatypu

Brmiepmie pesyneraté BHIIpOOYBaHb Teis-peBiTai-
3aHTa JUIs BIIHOBJICHHS CTBOJIIB Hapi3HOi 30poi Oyiu
Npe/ICTaBIICHI MUPOKIK aymuTopii B cepil myOuikamii y
xKypHani «Kamanmaukos. Opyskue, boenpunacel, cHapsi-
xkerue» [1 — 4], enekTpoHHI Bepcii SAKHX AOCTYIHI Ha
web-caitti [5]. SIk pexomenpariii OyB 3poOJieHU#l BHU-
CHOBOK TIPO T€, 0 JaHUH B XIMIYHHUX 3aCO0IB AOTIS-
Iy 3a KaHAJIOM CTBOJIA CTPLIEHBKOT 30poi Mae BHpakeHi
PEMOHTHO-BiJHOBIIIOBAJIbHI BJIACTHBOCTI BiJJHOCHO Xa-
PaKTEpPUCTHK PO3CIIOBaHHS KyJIb SK HOBOI, TaK 1 HE JI0-
CSATHYBIIOI TPAaHMYHOTO CTaHy 3a PECypcoM CTBOJA
CIIOPTHBHOI Ta MHCJIMBCHKOI 30poi. 3acToCyBaHHS TeX-
HOJIOTIT peBiTaiizarii ast cTpiienbKoi 30poi, sKa BUKO-
pucroByetbes y 3C YkpaiHu, TOBHHHO perjaMeHTyBa-
THCSI BUMOTaMH HOPMAaTHBHO-TEXHIYHHX JOKYMEHTIB 3
aApTUIIEPIHCHKO-CTPUICIIBKOTO 030pOEHHS, HAYKOBO-Me-
TOJVUYHUMH PO3POOKaMH, NPEJICTaBICHIMH B HaBYJIb-
HUX MOCIOHMKaX 3 BOTHEBOI MiATOTOBKY 1 CIIeIiai3oBa-
HUX HayKOBHX XypHanax [6 — 9], a Takox OyTu Teope-
THYHO 00rpyHToBaHO [10, 11]. IlpoBeneHuii anai3 mno-
Ka3as, 110 B JaHUH Yac MOXKJIMBICTH 1 0COOIMBOCTI 3a-
crocyBanHs TTP mns crpinernskoi 36poi y 3C Ykpainu
He BU3HAUYEHI JOCTAaTHHOIO MipOIO.

Meta cTaTTi — BU3HAYCHHS MOXIIUBOCTI # 0cOOIH-
BocTel 3acrocyBaHHs TTP mnst cTBONB cTpiienbKoi
30poi y 3C Ykpainu.

OcHoBHHIT MaTepian

Ha#i6impIr po3moBCIOKCHUMHI BHIAMHU CTPLITEIIBKOL
30poi y 3C VYkpaimm € 9-mm mictoner Maxkaposa,
7,62-MMm 1 5,45-mm aBromatn KamarmnukoBa. OmHi€o 3
OCHOBHHX JIeTaJlel, sIka BU3HA4Yae pecypc naHoi 30poi, €
CTBOJI. SIKICTB CTBOJIB 3aKJIaJIa€ThCS HA €Tari iX BUPOO-
HUIITBA [IUIIXOM BHKOHAHHS OIEpallii OJCpiKaHHs T'BHH-
TOBUX Hapi3iB OJHUM 3 BIJOMHX METOJIB (Hapi3yBaHHS,
JOpHYBaHHS, PEAyKyBaHHSA, KyBaHHS, €JIEKTPOICKpoBa i
enekTpoxiMigHa 06pobOkm) [12]. HusineHy 30poio mpu
BUUEPIIaHHI pecypcy CTBOJIA OYIKY€E YTHIII3aLlisl, TOMY IO
3aBOJIaMH-BHTOTOBIIIOBaYaMH HE TependadeHuil KarriTa-
JHHAH PEMOHT Hapi3HOI 30poi NMUITXOM IEPEeCTBOJICHHS;
00i10BYy 30pOI0 — KaIliTAILHUI PEMOHT, IIPOBOANTHU SIKUI
YacTO BUSIBISIETHCSI EKOHOMIYHO HE BHUTIHUM.

OCHOBHMMH TIpHYMHAMH 3HOCY KaHaJly CTBOJIa B
npoleci eKcrulyaranii €: Bpi3aHHsS B Hapi3u KyJi NpH
MOCTPiNi; CTUPaHHS Hapi3iB IPH YMILEHHI; BIUIUB MOPO-
XOBOI'0 Harapy Ha XpOMOBE MOKPHUTTSI I OCHOBHHUI Me-
TaJl CTBOJA; BIUIMB BHCOKOI TEMIIEpaTypH MOPOXOBUX
rasiB npu noctpini. KpiM Toro, npu nmorsyTocTi croja
CTB BigxumnseTscst y OiK MOTHYTOCTI; py 3a00THaX Ha
IyJIOBOMY 3pi3i BOHA BIIXHMIISAETHCA Y OIK, MPOTHICKHUI
HOTHYTOCTI (32001H1), @ IPU PO3TEPTOCT] KaHAIly CTBOJIA
HIOETBCS, 8 TaKOX 30UIBIIYEThCS PO3CIFOBAHHS KYJIb.
[pu cTpinb6i y cTBOMI BinOyBa€eThCs BiKIJIAJAEHHS IIPO-
JYKTIB TOPIHHS IOPOXY, KalCyJisi ImaTpoHa i ocimaHHA
Y4acTOK 000JOHKH KyJi [6, 8 — 10].

CTabiTpHICTh OATICTHYHUX XapaKTEPUCTHK 30poi 3a-
0e31edy€eThCsl peTeNIbHUM 1i 30€peKeHHSIM 1 TOUHHUM IpH-
BE/ICHHSIM JI0 HOPMaJIbHOTO 0010. 3 METOI0 BH3HAYCHHS
BIIMOBIMHOCTI po3cifoBaHHs Kyib 1 BigxwienHs CTB
YCTaHOBJIEHUM HOpPMaM BeJEThCsl IepeBipka 0010 30poi
MIPY HAAXOKCHHI WOro B MIAPO3IUL, IMICIS PEMOH-
Ty 30poi i 3aMiHM YacTWH, IO MOTJIH O 3MIHUTH HOTO
0iif; mpyW BUSIBJIICHHI T 9ac CTPIIbOM iCTOTHOTO BigXH-
JICHHS KyJIb; B yMOBax 00i0BOi 00CTaHOBKM — mepioau-
YHO Tpu KOXKHii MoxumBocTi. [lepeBipka 6oro 30poi i
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NpUBEJeHHST 11 /70 HOPMaIbHOTO OO0 IPOBOJMTHCS
KpalyMy CTPUIBISIMU HiIpO3ALTY Mif KEepiBHUITBOM
KOMaHIupa poTu (B3BOAY) y COHSYHI, OE3BITpsHI THI
ab0 Ha 3axuWIIeHill Big BITPY AUIMHII CTPinmbOHINA.
Crpuisba BeIeTbCs 3BHUAHHMMH MATPOHAMHU OJHIET
mapTii 3 MOJIOKEHHA CTOAYHM 200 JeKadd SK 3 YIOPOM,
Tak i 6e3 HpOTO [6, 9].

Ha nmanuii yac mpuBeJcHHS 30poi 10 HOPMAIBLHOIO
0010 NPOBOJUTHECS CTPUIBOOI0 3 HACTYIHHM DpeEryJio-
BaHHSAM MpHULOUTBHOTO TpucTporo (puc. 1). KimbkicTs
HOCTPUIIB BU3HAYAETHCS 32/IaHOI0 TOYHICTIO NPHUBEICH-
Hs 30poi 1O HOPMAJIBHOTO OO0 i MOXKITUBICTIO OI[IHUTH
PO3CifOBaHHA KyIIb (KYITYacTiCTh 00I0).

Ilixg TouHicTIO mMpuBeneHHS 30poi A0 HOPMAaIBHOTO
0010 PO3YMIETHCSI TOYHICTh CIIOJYYCHHS LIEHTPY PO3CitO-
BaHHS 3 KOHTPOJBHHOK TOYKOK. Ll TOYHICTE TUM OLIb-
a, YUM TOYHille Bu3HaueHe nonoxkenHss CTB 1 Bumpas-
JICHE TIOJIOKEHHSI MYIUKH (Liyivka) Ha 30poi. TouHicTh
BusHaueHHs CTB 3amexuts Bif KUIBKOCTI IOCTPIIIB
(rpym mocTpiniB). Ynm Oinbine Oyzae 3po0iIeHo MOCTPIIB,
TUM TOYHIIIIE MOJKHA BU3HAYHTH rojoxeHHs CTB.

JocnigHuM nuisxoM i po3paxyHKaM¥ BCTaHOBJICHO,
110 JUISl TOCATHEHHS I0CTaTHBOI TSI MPAKTHKNA TOYHOCTI
y Bu3Ha4eHHI nosokeHHst CTB mpu ctpinsbi oguHOU-
HUMH IIOCTpiJIaMd NOTPiOHO 4 maTpoHW; 30LNbIICHHS
KUTBKOCTI IIOCTPUTIB HE3HAYHO ITi(BUIIYE TOYHICTh BHU-

IIEHOT BUTpATH NaTpoHiB. YOTHUPU MOCTPINM OJMHOY-
HUM BOTHEM JI03BOJISIIOTH 3POOWTH BHCHOBOK ITPO KYyII-
gacTicTh 00r0 30poi. [Ipu mpuBeneHHi 30poi g0 HOpMa-
JIBHOTO 000 aBTOMAaTWYHUM BOTHEM ITOMMIJIKA B MPHIi-
JIIOBaHHI BIUIMBA€ HA BIIXWJICHHS BCI€T Yeprd i ojHa
yepra MOXK€ JaTH HEBipHE YSBICHHS MO ITOJOXKEHHS
CTB. Tomy mns BuzHaueHHs CTB i3 moctaTHROIO TOY-
HICTIO HEOOXiITHO poOMUTH 2 — 3 Yepru BCTaHOBJIEHOI
JIOBXXHHM, Ha 1110 Oyne notpioHo He Menme 8 — 10 mar-
pouiB. KpiM Toro, npu Takiii KUTBKOCTI IOCTPLTIiB aBTO-
MaTUYHUM BOTHEM OLJbII MOBHO BHSBIISETHCS PO3CitO-
BaHHA. YOTHPH MOCTPIAM OXMHOYHMM BOrHeM i 8 — 10
MTOCTPiJIiB aBTOMATUYHAM BOTHEM JIO3BOJITIOTH 3POOUTH
BHCHOBOK TPO Kym4acTicTe 0ot 30poi. SIkmro micis
mepuioi CTpuUIbOM KymyacTicTh OO ab0 BiAXHMICHHS
CTB Bix KOHTPOJBHOI TOYKH HE3HAYHO BiJPi3HSAETHCS
BiJl YCTaHOBIICHUX HOPM, JOMYCKA€ThCS OBTOPHA CTPi-
71502, TOMY 110 1I€ MOKEe BIIOYTHCS 3 PUYHH, 5IKi 3aJie-
JKaTh BiJ MPUCTPIILHIUKA, a HE BiJ 30poi [6, 9].
Binkputts sBuIma pesitamm3zarii, mo 0a3yeTbes Ha
VHIKaMbHUX (i3UKO-XIMIYHUX Tpomecax, siKi BinOyBa-
IOTBCSL B 30HI TEpTs, JO3BOJISIE BIUIMBATH B MpoILEci
MpUBEICHHA 30poi D0 HOpPMadbHOTO OO0 Ha KaHajl
CTBOJa B Takui croci6. [1ig niero MopoXoBHX ra3iB Kyis
NOYMHAE PyX 0 KaHay CTBOJIA W Yy Pe3yNbTaTi THCKY
0iyHMX rpaHed Hapi3iB oxepkye obepTanpHUM pyx. Ha
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Puc. 1. Tlopsinok nmpuBeneHHs 30poi 10 HOPMAILHOTO OO0

snadeHHs CTB, ame B TO# ke 4ac NMPUBOAMTE 10 301116~

LUX TpaHsX IiJ Ai€0 MOsCKa IMPU pyci Kyl po3BHBa-
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€TBCSl CHJIA ONOPY, sIKa MPHUKJIAJeHa B LIEHTPl BUCTYIY
MOsICKa 1 IPUMYIIYE CHapsia MMOBEPTATHCS 33 TOAWHHU-
KOBOIO CTpujIKor0. Taka x, ane npsiMo NPOTHIIeKHA CHIIa
Jiie 3 00Ky cHapsija Ha 00HOBY rpaHb Hapizy. Buacimok
NPY>KHOCTI CTIHOK KaHaJly CTBOJIA 1 IMOsSICKa Ha ITOBEPXHI
iX 3ITKHEHHS BUHHMKAIOTH PaialibHI CHJIM i CHIIH TEpPTS.
le/l TaKuUX IIOHaAHABAHTAXXCHHAX BI/IJIiHHCTbCH 3HAa4YHa
KUIBKICTh €HEpril, sika CIpsIMOBaHA HA PYHHYBaHHS Ka-
Hairy ctBojia. [Ipy BHECeHHI B 30HY TepTs peBiTallizaH-
Ta, MO sBJsE COOOK 0AraTOKOMIIOHCHTHY IpPiOHOIMC-
MEepCHY CyMIIll IPUPOAHUX MiHEpaJliB, TOMIIIOK 1 Kara-
Ji3aTOpiB, Y IepeBaHTaXEHIN 30HI CTBOPIOIOTHECS YMOBHU
JUIsSl YTBOPEHHS 3 MOBEPXHEBHM IIAPOM METaly B Mic-
IIX TEPTS 1 KOHTAKTy METAIOKEPaMi4HOTO 3aXHCHOTO
mrapy, o0 Mae yHIKaJbHI PeMOHTHO-BiTHOBIIOBAJIBHI 1
3aXUCHI BIacTUBOCTI [5, 10].

VY pesynbraTi peBitanmizaiii cTBOJIB Hapi3HOI CTpi-
JeTbKOi 30Ol MiIBUIIY€ETHCS KYMIacTiCTh 00F0; yCyBa-
I0ThCS TIOAPSINMHY | PAKOBUHH Ha BHYTPIIIHIN MMOBEPX-
Hi, Yy TOMYy YHCIIi JUIi XpPOMOBAHHMX CTBOJIB; ITiJJBHIILY-
€ThCA AaHTUKOPO3iifHa CTIHKICTh BHYTPIIIHIX MTOBEPXOHb
CTBOJIB 1 30UTBIIYETBCSA TEPMiH IX CIyXOH. Y pexiam-
HHUX JOKYMEHTaX BUPOOHMK 3asBJIsIE HACTYITHI OCHOBHI
pe3ynpTaTi 0OpPOOKH CTBOJIIB 30poi: MOMEHTaJIbHE TO-
JINIIEeHAS KyM9acTOCTi CTPiap0u; MiIBUIIEHHS KyITdac-
TocTi 6010 Ha wmimeni 100 m 1o 80 %; moBHE BigHOB-
JICHHSI TeOMeTpii KaHay cTBoJjia (IIOBHa OOTIOpalis) 3a
400 — 500 mocTpiniB; 3aXUCT BiJ 3HOCY KaHAIY CTBOJIA,;
cTabimi3alis MOJOKEHHS Kyl B TOJIBOTI 32 PaxyHOK
3HW)KEHHS KoedillieHTa OBaJIbHOCTI MpOOOiH; momin-
IICHHS HACTHJIBHOCTH IIOCTPLNY; MO3UTUBHUH aKyMy-
JIOI0YMKA eeKT 1 CTIMKMHA eeKT MmCIAail I KaHairy
CTBOJIA; 301IBIIEHHS 3HOCOCTIMKOCTI 1 )KHMBYUYOCT] CTBO-
na B 10 pasiB; rapaHTyeThCsI 3HOCOCTIHKICTh 3aXHCHOTO
nokputta Ha 10 000 mocTpimiB; MakcuMaiabHa yOWBYa
cuiia Jyis JaHoro Buay Ooenpumnacis. [Iporenypa 3acto-
cyBanss TTP y ¢opmi naky abo remro mpocra i He BU-
Marae CreliabHAX 3HaHb [5].

Ilopsimok  3acTOCYBaHHS  CHAHIEPCHKOTO  JIaKy-
peBitamizanTa HacTynHMH. ba3oBuii jak-pesiTanizaHT
TOHKHM IIApOM PiBHOMIPHO HAHOCHUTHCS Ha MOBEPXHIO
Kymi. Uepe3 10 XBHIMH KyJIsl MOKPUBAETHCSA 3aXHCHUM
nakoMm. [Iporsrom 1 roguHu map j1aKy OCTaTOYHO IT0JIi-
MEpHU3YETHCS 1 MAaTPOH MOXKHA BUKOPHCTOBYBAaTH SIK
3BUYaiHUNA 0€3 00MEXEHb.

3acTocyBaHHS Telisi-peBiTalli3aHTa BKIIIOYAE TPU
eTaIy: Ha MepIIoMy eTarli HOp)KUKOM HaHOCHTHCS Teilb
YepBOHOTO KOJIbOPY Ha BHYTPILIHIO TIOBEPXHIO CTBOJA 1
Ha BHCTYNAlO4y 3 TUIb3U YacTUHY KyJii; pobutbcs 10
MOCTPLIIB; HA PYyroMy eTarli KaHaj CTBoJa 1 Kyussi 00-
pOOJISIOTBCSL TelleM JKOBTOTO KOJILOPY 1 pOOUTHCS He
menuie 10 mocTpiiiB; HAa TPETHOMY €TaIl KaHall CTBOJIA 1
KyJii OOpOOJISIFOTBCS TelleM 3€JICHOr0 KOJIbopy 1 po-
6utscs 10 mocTpinis.

TakuMm 9UHOM, iICHY€E TPH CIIOCOOH JTOCTaBKH pEBiTa-

Jli3aHTa Ha BHYTPIIIHIO IIOBEPXHIO KaHaly CTBOJIA
30poi: 00pobka Ky, Ge3nocepeqHb0 00poOKa KaHAITy
CTBOJA i 00poOKa KyIli Ta KaHAITy CTBOJIA.

BucHoBkH

Y po6ori Briepiie po3risHyTa MOXJIMBICTh 3aCTOCY-
BaHHS TPUOOTEXHIYHOI TEXHOJOTIl peBiTamizamii mpu
npUBECHHI 30poi 710 HopMasibHOTO O0oto. [IpencrasneHi
OCHOBHI PE3yJIbTaTH 1 MOPSA0K 3aCTOCYBAHHS TEXHOJIO-
ril Ipu 00poOILIi KaHANIB CTBOJIB HAPi3HOI CTPLIEHEKOT
30poi. IlepcreKTHBHUM HAIMPSIMKOM TOJAJIBIINAX JOCIHTi-
JUKEHBb € po3po0Ka METOUK 1 MPOBEICHHS Ha iX OCHOBI
KOMIUIEKCHHX BHIPOOYBaHb CHAMIIEpCHKOrO JIaKy-
peBiTamizaHTa i rens-peBiTanizanTa st OOpOOKH CTBO-
JIB Hapi3HOI CTPiNelbKOi 30p0i, 0 BUKOPUCTOBYETHCS
y 3C VYkpainu.
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