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Hkgh\guf fZl_jbZehf ^ey ba]hlh\e_gby \ukhdhqZklhlguo

k\_joijh\h^ysbo j_ahgZlhjh\ \ [hevrbgkl\_ ^_ckl\mxsbo b \gh\v

khhjm`Z_fuo ih \k_fm fbjm ebg_cguo mkdhjbl_eyo aZjy`_gguo qZklbp

y\ey_lky gbh[bc hkh[hc qbklhlu k \ukhdbf iZjZf_ljhf RRR.

< klZlv_ ij_^klZ\e_gu j_amevlZlu ijh\_^_gby GBHDJ \ :H «<GBBGF»

kh\f_klgh k :H QFA ih jZajZ[hld_ l_ogheh]bb ihemq_gby b \uimkdm

hiulguo iZjlbc kebldh\ b ebklh\ ba gbh[by hkh[hc qbklhlu k \ukhdbf

iZjZf_ljhf RRR b dhfie_dkhf ^jm]bo oZjZdl_jbklbd, lj_[m_fuo ^ey

kha^Zgby k\_joijh\h^ysbo j_ahgZlhjh\.

Dexq_\u_ keh\Z: gbh[bc, k\_joijh\h^ysbc j_ahgZlhj, we_dljhggh-emq_\Zy ieZ\dZ,

j_djbklZeebaZpbhgguc hl`b], RRR, jZaf_j a_jgZ.
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High-purity niobium with high RRR value is the general material for the

superconducting RF cavities production for the Linear Colliders all over the

world.

Results of the manufacture regimes development and the pilot batches production

of the high-purity niobium ingots and sheets with high RRR value for the

superconducting cavities carried out jointly by JSC VNIINM and SC ChMP are

presented in the paper.

Keywords: niobium, superconducting cavity, electron beam melting, recrystallization annealing, RRR,

grain size.

<\_^_gb_

GZ k_]h^gyrgbc ^_gv \ fbj_ gZoh^blky \ klZ^bb ijh_dlbjh\Zgby, kljhbl_evkl\Z

beb m`_ aZims_gu \ wdkiemZlZpbx jy^ djmiguo mkdhjbl_evguo kbkl_f (EXFEL,

MYRRHA, ESS, ILC, NICA, FCC b ^j.), bf_xsbo \ k\h_f khklZ\_ ebg_cgu_

mkdhjbl_eb kh k\_joijh\h^ysbfb j_ahgZlhjZfb [1, 2, 3, 4].

Hkgh\guf fZl_jbZehf ^ey ba]hlh\e_gby k\_joijh\h^ysbo j_ahgZlhjh\ y\ey_lky

hkh[hqbkluc gbh[bc k \ukhdbf iZjZf_ljhf RRR (dZd ijZ\beh, [he__ 300) [5].

IZjZf_lj hlghkbl_evgh]h hklZlhqgh]h khijhlb\e_gby RRR hij_^_ey_lky dZd

hlghr_gb_ khijhlb\e_gbc f_lZeeZ ijb l_fi_jZlmjZo 300 D b 4,2 D. Q_f \ur_ m

f_lZeeZ ^Zgguc iZjZf_lj, l_f [he__ \ukhdhc obfbq_kdhc qbklhlhc hg h[eZ^Z_l b l_f

f_gvr_ bf__l ^_n_dlh\ djbklZeebq_kdhc j_r_ldb. Ihfbfh gbadh]h kh^_j`Zgby

ijbf_k_c, gbh[bc \ \b^_ ebklh\ ^he`_g h[eZ^Zlv ^hklZlhqghc ijhqghklvx b \ukhdhc

ieZklbqghklvx, bf_lv h^ghjh^gmx f_edha_j_ggmx kljmdlmjm, \ukhdh_ dZq_kl\h

ih\_joghklb b ^j.

Ihlj_[ghklv \ \ukhdhqbklhf gbh[bb ^ey djmiguo ijh_dlh\ fh`_l bkqbkeylvky

lhggZfb, gZijbf_j: k p_evx ba]hlh\e_gby dhfie_dlmxsbo ^ey 1,3 ==p 9-yq_bkluo
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j_ahgZlhjh\ \ ijh_dl_ EXFEL (]. =Zf[mj], =_jfZgby) ihgZ^h[behkv hdheh 20 lhgg

gbh[by \ukhdhc qbklhlu [1].

< 2017-2018 ]]. ba ?\jhi_ckdh]h P_gljZ Y^_jguo Bkke_^h\Zgbc (P?JG,

]. @_g_\Z, R\_cpZjby) b ;_ehjmkkdh]h =hkm^Zjkl\_ggh]h Mgb\_jkbl_lZ (;=M,

]. Fbgkd, J_kim[ebdZ ;_eZjmkv) \ :H «L<WE» b :H «<GBBGF» ihklmibeb aZijhku

h \hafh`ghklb ba]hlh\e_gby b ihklZ\db gbh[b_\uo ebklh\ j_ahgZlhjgh]h deZkkZ

lhesbghc hl 2 ^h 4 ff k RRR [he__ 300 b dhfie_dkhf ^jm]bo oZjZdl_jbklbd. K p_evx

jZkrbj_gby ghf_gdeZlmju ^_ckl\mxs_]h \ :H QFA ijhba\h^kl\Z f_lZeebq_kdh]h

gbh[by ^ey k\_joijh\h^gbdh\ b kieZ\h\ y^_jghc wg_j]_lbdb jmdh\h^kl\hf

:H «L<WE» [ue hldjul ijh_dl GBHDJ ih jZajZ[hld_ l_ogheh]bb ihemq_gby ebklh\

ih ki_pbnbdZpbb P?JG. J_amevlZlu wlhc jZ[hlu, dhlhjZy ijh\h^beZkv \

:H «<GBBGF» b :H QFA \ 2019-2022 ]]., ij_^klZ\e_gu \ ^Zgghc klZlv_.

Hkgh\gufb p_eyfb ^Zgghc GBHDJ y\eyebkv:

– jZajZ[hldZ lj_[h\Zgbc d bkoh^ghfm kujvx b j_`bfh\ we_dljhggh-emq_\uo

i_j_ieZ\h\ (WEI) kebldh\ gbh[by ^ey k\_joijh\h^ysbo j_ahgZlhjh\ \ ijhfure_gguo

mkeh\byo k \ukhdbf iZjZf_ljhf RRR;

– jZajZ[hldZ j_`bfh\ ba]hlh\e_gby gbh[b_\uo ebklh\ ^ey k\_joijh\h^ysbo

j_ahgZlhjh\ k lj_[m_fuf iZjZf_ljhf RRR;

– ijh\_^_gb_ khihklZ\bl_evguo baf_j_gbc iZjZf_ljZ RRR h[jZaph\ gbh[b_\uo

kebldh\ b ebklh\ \ :H «<GBBGF» b klhjhgg_c j_n_j_gkghc eZ[hjZlhjbb.

– ih^l\_j`^_gb_ \hkijhba\h^bfhklb l_ogheh]bb ihemq_gby ebklh\ b kebldh\.

<_kv dhfie_dk jZ[hl \uihegyeky gZ kms_kl\mxs_f h[hjm^h\Zgbb

:H «<GBBGF» b :H QFA.

1. Lj_[h\Zgby d gbh[b_\uf ebklZf ^ey k\_joijh\h^ysbo j_ahgZlhjh\

< dZq_kl\_ lj_[h\Zgbc d ebklZf j_ahgZlhjgh]h gbh[by ^ey aZ^Zq ^Zgghc GBHDJ

[ueZ \u[jZgZ klZg^ZjlgZy ki_pbnbdZpby P?JG [6] (lZ[e. 1).

JZg__ jZajZ[hlZggu_ \ :H «<GBBGF» j_`bfu ihemq_gby gbh[b_\uo ebklh\,

bkihevam_fuo ijb ba]hlh\e_gbb dhfihabpbhgguo Nb3Sn k\_joijh\h^gbdh\, g_

iha\heyeb ^hklbqv lj_[m_fuo oZjZdl_jbklbd. < k\yab k wlbf ihlj_[h\Zehkv

jZajZ[hlZlv lj_[h\Zgby d bkoh^ghfm kujvx ^ey \uieZ\db gbh[b_\uo kebldh\

b j_`bfu ieZ\db kebldh\ k RRR hdheh 400, Z lZd`_ jZajZ[hlZlv j_`bfu ^_nhjfZpbb

b l_jfbq_kdhc h[jZ[hldb gbh[b_\uo ebklh\, h[_ki_qb\Zxsb_ ^hklb`_gb_ \k_]h

lj_[m_fh]h dhfie_dkZ oZjZdl_jbklbd, \dexqZy b \_ebqbgm iZjZf_ljZ RRR [he__ 300.
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LZ[ebpZ 1

Lj_[h\Zgby d gbh[b_\uf ebklZf ^ey j_ahgZlhjh\

� OZjZdl_jbklbdZ Lj_[m_fh_ agZq_gb_

1 LhesbgZ ×RbjbgZ × >ebgZ, ff 2×200×300

2 RRR �300

3 Kj_^gbc jZaf_j a_jgZ, fdf �45

4 >hey j_djbklZeebah\Zggh]h h[t_fZ, % 100

5 L\_j^hklv ih <bdd_jkm HV �60

6 Ij_^_e ijhqghklb ijb jZkly`_gbb, FIZ �140

7 Ij_^_e l_dmq_klb, FIZ 65-100

8 Hlghkbl_evgh_ m^ebg_gb_, % �30

9 R_jhoh\Zlhklv ih\_joghklb klhjhgu �1, Rt, fdf �15

10 R_jhoh\Zlhklv ih\_joghklb klhjhgu �2, Rt, fdf �60

11 ;jZdh\hqguc mjh\_gv kb]gZeZ ijb mevljZa\mdh\hf

dhgljhe_

29 ^;

12 Obfbq_kdbc khklZ\ kebldh\ b ebklh\, fZkk. % C�0,001, N�0,001, O�0,001,

H�0,0002, Zr�0,01, Ta�0,05,

Fe�0,005, Si�0,005, W�0,007,

Ni�0,003, Mo�0,005, Hf�0,005,

Ti�0,005, Cr+Co�0,005

DZd \b^gh ba lZ[e. 1, d gbh[b_\uf ebklZf ^ey k\_joijh\h^ysbo j_ahgZlhjh\

ij_^ty\ey_lky p_euc dhfie_dk lj_[h\Zgbc, h^gh\j_f_ggh_ ^hklb`_gb_ dhlhjuo

y\ey_lky keh`ghc gZmqgh-l_ogheh]bq_kdhc aZ^Zq_c b bf__l dhfijhfbkkguc oZjZdl_j.

Wlh k\yaZgh k l_f, qlh, gZijbf_j, ijb nhjfbjh\Zgbb lj_[m_fhc f_edha_j_gghc

kljmdlmju ebklh\ \ fZl_jbZe_ klZgh\blky [hevr_ ^_n_dlh\, qlh, \ k\hx hq_j_^v,

kgb`Z_l iZjZf_lj RRR. Hl l_fi_jZlmju aZdexqbl_evgh]h hl`b]Z ebklh\ kbevgh

aZ\bkyl lZdb_ oZjZdl_jbklbdb dZd iZjZf_lj RRR, kj_^gbc jZaf_j a_jgZ, f_oZgbq_kdb_

k\hckl\Z. Hkgh\ghc aZ^Zq_c jZ[hlu y\eyeky ih^[hj hilbfZevguo j_`bfh\ ^_nhjfZpbb

b j_djbklZeebaZpbb ^ey h^gh\j_f_ggh]h ^hklb`_gby \k_o lj_[m_fuo k\hckl\

gbh[b_\uo ebklh\. JZajZ[hlZggZy l_ogheh]by ^he`gZ h[_ki_qb\Zlv \hafh`ghklv

f_edhk_jbcgh]h \uimkdZ iZjlbc ebklh\ j_ahgZlhjgh]h deZkkZ.

IZjZf_lj RRR gbh[b_\uo ebklh\ ^ey k\_joijh\h^ysbo j_ahgZlhjh\ ^he`_g [ulv

[he__ 300, qlh ih^jZamf_\Z_l gbadh_ kh^_j`Zgb_ ijbf_k_c b fZeh_ dhebq_kl\h

^_n_dlh\ kljmdlmju [7].

2. F_lh^u bkke_^h\Zgbc b bkihevam_fh_ h[hjm^h\Zgb_

Baf_j_gby iZjZf_ljZ RRR ijh\h^beb gZ h[jZapZo gbh[by jZaf_jhf 2×2×60 ff hl

kebldZ b ebklZ ih f_lh^bd_ 400-4296/1-2021F<Bk b \ khhl\_lkl\bb kh klZg^ZjlZfb,

ij_^ibkZggufb ki_pbnbdZpb_c P?JG.
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Baf_j_gby f_oZgbq_kdbo k\hckl\ ijb jZkly`_gbb ijh\h^beb \ khhl\_lkl\bb

k ASTM B393-09, ASTME8-13 gZ h[jZapZo, hl[bjZ_fuo \^hev b ihi_j_d gZijZ\e_gby

ijhdZldb gbh[b_\uo ebklh\. Baf_j_gby l\_j^hklb ih <bdd_jkm ijh\h^beb

\ khhl\_lkl\bb kh klZg^Zjlhf ISO 6507 – 1-2007.

Nhlh]jZnbb fbdjhkljmdlmju ihi_j_qgh]h b ijh^hevgh]h k_q_gby h[jZaph\

gbh[b_\uo ebklh\ ihemqZeb gZ bg\_jlbjh\Zgghf hilbq_kdhf fbdjhkdhi_ Leica DMi8 k

m\_ebq_gb_f ^h 500 djZl. Baf_j_gb_ kj_^g_]h jZaf_jZ a_jgZ ijh\h^beb f_lh^hf

k_dmsbo \ khhl\_lkl\bb kh klZg^Zjlhf ASTM E112-13.

Obfbq_kdbc ZgZeba gbh[by gZ kh^_j`Zgb_ ijbf_k_c \ kebld_ b ebkl_ ijh\h^beb

ih ke_^mxsbf f_lh^bdZf: \h^hjh^ – HB 001.489-2006; pbjdhgbc, ]Zngbc –

HB 001.620-2006; `_e_ah, dj_fgbc, gbd_ev, lblZg, ojhf – F<B 08-171-2007; fheb[^_g,

\hevnjZf, dh[Zevl – F<B 08-194-2010; lZglZe – F<B 08-239-2016; m]e_jh^ –

HB 001.472-2006, bgnjZdjZkgh-Z[khj[pbhgguc f_lh^; dbkehjh^, Zahl – F<B 08-257-

2022 (jZajZ[hlZgZ ^ey p_e_c ^Zgghc jZ[hlu k p_evx m\_ebq_gby lhqghklb baf_j_gbc),

f_lh^ \hkklZgh\bl_evgh]h ieZ\e_gby. ;ueb ^hjZ[hlZgu f_lh^u ijh[hhl[hjZ

b ijh[hih^]hlh\db.

3. JZajZ[hldZ j_`bfh\ ba]hlh\e_gby b \uimkd hiulghc iZjlbb

kebldh\ gbh[by j_ahgZlhjgh]h deZkkZ

Bkoh^guf ihemnZ[jbdZlhf ^ey ihemq_gby ebklh\ j_ahgZlhjgh]h gbh[by

y\eyxlky kebldb, ihemq_ggu_ f_lh^hf fgh]hdjZlguo WEI [8, 9]. Ijb wlhf ^ey

]ZjZglbjh\Zggh]h h[_ki_q_gby RRR>300 gZ ebklZo kebldb ^he`gu bf_lv [hevr__

agZq_gb_ ^Zggh]h iZjZf_ljZ (hdheh 400).

AZ hkgh\m [ueZ \aylZ rlZlgZy l_ogheh]by \uieZ\db kebldh\ gbh[by \ukhdhc

qbklhlu \ :H QFA fZjdb G[F ih LM 001.395-2006 (^ey k\_joijh\h^ysbo

fZl_jbZeh\), khklhysZy ba ZexfhdZevpb_l_jfbq_kdh]h \hkklZgh\e_gby i_glZhdkb^Z

gbh[by b ihke_^mxsbo WEI. DZd ijZ\beh, rlZlgu_ kebldb fZjdb G[F ijhba\h^kl\Z

:H QFA bf_xl agZq_gby iZjZf_ljZ RRR ihjy^dZ 80-100, gZb[hevrb_ agZq_gby RRR

g_ ij_\urZxl 170. Dexq_\uf nZdlhjhf, \ebyxsbf gZ RRR kebldh\, y\ey_lky qbklhlZ

bkoh^gh]h i_glZhdkb^Z gbh[by. GZ hkgh\Zgbb ebl_jZlmjguo ^Zgguo [9, 10] b hiulZ

jZ[hlu k gbh[b_f ^ey k\_joijh\h^gbdh\ :H «<GBBGF» [ueb jZajZ[hlZgu

lj_[h\Zgby d obfbq_kdhfm khklZ\m i_glZhdkb^Z gbh[by Nb2O5, hlebqbl_evghc

hkh[_gghklvx dhlhjh]h y\ey_lky gbadh_ kh^_j`Zgb_ ijbf_k_c lm]hieZ\dbo f_lZeeh\.

GZ i_j\hf wlZi_ jZ[hlu \ :H QFA ba iZjlbb \ukhdhqbklh]h i_glZhdkb^Z gbh[by

[ueb ba]hlh\e_gu wdki_jbf_glZevgu_ kebldb gbh[by ^bZf_ljhf 135-152 ff b ^ebghc

150-577 ff ih jZaebqguf l_ogheh]bq_kdbf ko_fZf, jZajZ[hlZgguf :H «<GBBGF».

< wlbo l_ogheh]bq_kdbo ko_fZo \Zjvbjh\Zebkv lZdb_ hkgh\gu_ iZjZf_lju, dZd

dhebq_kl\h we_dljhggh-emq_\uo i_j_ieZ\h\ (WEI), kdhjhklv ieZ\db b fhsghklv

we_dljhggh]h emqZ gZ djbklZeebaZlhj. Ih blh]Zf wdki_jbf_glZevguo ieZ\hd [ueb
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mklZgh\e_gu hilbfZevgu_ l_ogheh]bq_kdb_ iZjZf_lju ieZ\db, dhlhju_ iha\hebeb

ihemqblv 4 kebldZ (�� 2063-20, 2093-20, 2094-20, 2226-21) kh agZq_gb_f RRR=406-733

b l\_j^hklvx 39,2 ÷ 44,1 HB. <Z`gmx jhev \ ^hklb`_gbb lj_[m_fuo oZjZdl_jbklbd

kebldh\ ku]jZeZ ih^]hlh\dZ ieZ\bevgh]h h[hjm^h\Zgby d ieZ\dZf b _]h lsZl_evgZy

aZqbkldZ.

>Ze__, ^ey ih^l\_j`^_gby \hafh`ghklb ihemq_gby ebklh\ k lj_[m_fufb

oZjZdl_jbklbdZfb ba ihemq_gguo kebldh\ [ueb ba]hlh\e_gu wdki_jbf_glZevgu_

iZjlbb ebklh\ (jZa^_e 4).

K bkihevah\Zgb_f j_`bfh\ ieZ\db, jZajZ[hlZgguo \ 2020-2021 ]]., \ 2022 ]h^m

[ueZ ba]hlh\e_gZ hiulgZy iZjlby, khklhysZy ba lj_o kebldh\ gbh[by ^bZf_ljhf

135-145 ff b h[s_c fZkkhc 344 d] k RRR >450. Hkgh\ghc aZ^Zq_c gZ ^Zgghf wlZi_

y\eyeky gZ[hj klZlbklbq_kdbo ^Zgguo, nbdkZpby ^himklbfuo agZq_gbc hkgh\guo

l_ogheh]bq_kdbo iZjZf_ljh\ \uieZ\db kebldh\ b ih^l\_j`^_gb_ \hkijhba\h^bfhklb.

K p_evx bkke_^h\Zgby obfbq_kdh]h khklZ\Z, l\_j^hklb, RRR dZ`^uc keblhd [ue

jZa^_e_g gZ ^\_ qZklb, Z ba k_j_^bgu kebldZ [ueb \uj_aZgu l_fie_lu. < blh]_ [ueh

ihemq_gh 6 iheh\bg kebldh\ ^ebghc 428-645 ff. Obfbq_kdbc khklZ\ ihemq_gguo

kebldh\ ijb\_^_g \ lZ[e. 2.

LZ[ebpZ 2

J_amevlZlu obfbq_kdh]h ZgZebaZ gbh[b_\uo kebldh\ hiulghc iZjlbb (fZkk. %)

We_f_g

l

Ghf_j kebldZ Lj_[h\Zgby

P?JG
2383-22 2394-22 2403-22

N 0,0004-0,0011 0,0005-0,001 0,0004-0,0014 0,001

O 0,0011-0,0043 0,0008-0,0012 0,0006-0,0022 0,001

H <0,0002 <0,0002 <0,0002 0,0002

K 0,00001-0,00146 0,00057-0,00011 0,00002-0,00079 0,001

Zr <0,004 <0,004 <0,004 0,01

Ta �0,008 <0,005 �0,011 0,05

Fe <0,003 <0,003 <0,003 0,005

Si <0,003 <0,003 <0,003 0,005

W <0,0015 <0,0015 <0,0015 0,007

Ni <0,001 <0,001 <0,001 0,003

Mo <0,003 <0,003 <0,003 0,005

Hf <0,004 <0,004 <0,004 0,005

Ti <0,003 <0,003 <0,003 0,005

Cr+Co 0,003 0,003 0,003 0,005

Obfbq_kdbc khklZ\ ihemq_gguo kebldh\ \lhjhc iZjlbb khhl\_lkl\h\Ze

lj_[h\Zgbyf ih \k_f ijbf_kyf aZ bkdexq_gb_f dbkehjh^Z, ih dhlhjhfm gZ jy^_ ijh[

_klv ij_\ur_gb_ (^h 0,004 \f_klh lj_[m_fuo 0,001 fZkk. %). < ^Zevg_cr_f [ueh
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mklZgh\e_gh, qlh ijb lZdhf kh^_j`Zgbb dbkehjh^Z \ kebld_ jZajZ[hlZggu_

:H «<GBBGF» j_`bfu iha\heyxl ihemqblv gZ ]hlh\uo ebklZo lj_[m_fu_

f_oZgbq_kdb_, kljmdlmjgu_ oZjZdl_jbklbdb b iZjZf_lj RRR.

GZ jbk. 1 ij_^klZ\e_gZ nhlh]jZnby \g_rg_]h \b^Z \uieZ\e_ggh]h gbh[b_\h]h

kebldZ ^bZf_ljhf 140 ff b _]h fZdjhkljmdlmjZ. OZjZdl_jghc hkh[_gghklvx

fZdjhkljmdlmju ihemq_gguo kebldh\ y\eyxlky djmigu_ a_jgZ jZaf_jhf ^h 7 kf, qlh

dhk\_ggh k\b^_l_evkl\m_l h \ukhdhc obfbq_kdhc qbklhl_ f_lZeeZ.

Z [

Jbk. 1. H[sbc \b^ (Z) b fZdjhkljmdlmjZ ([) kebldZ j_ahgZlhjgh]h gbh[by (\_jogyy qZklv)

^bZf_ljhf 140 ff ihke_ we_dljhggh-emq_\uo i_j_ieZ\h\

LZdbf h[jZahf, ih j_amevlZlZf \uieZ\db hiulghc iZjlbb kebldh\ gbh[by [ueZ

ihdZaZgZ \hkijhba\h^bfhklv l_ogheh]bb, jZajZ[hlZgghc :H «<GBBGF». HiulgZy

iZjlby kebldh\ j_ahgZlhjgh]h gbh[by mki_rgh ijhreZ ijb_fhqgu_ bkiulZgby, [ueb

jZajZ[hlZgu l_ogheh]bq_kdb_ bgkljmdpbb b j_]eZf_glu, Zll_klh\Zgu f_lh^bdb

obfbq_kdh]h ZgZebaZ b baf_j_gby RRR, hnhjfe_gu LM gZ kebldb gbh[by

j_ahgZlhjgh]h deZkkZ, [ueh ijbgylh j_r_gb_ h ijbk\h_gbb l_ogheh]bq_kdhc

^hdmf_glZpbb ebl_ju H1, hnhjfe_g iZl_gl [11].

4. JZajZ[hldZ j_`bfh\ ba]hlh\e_gby b \uimkd hiulghc iZjlbb

gbh[b_\uo ebklh\ ^ey k\_joijh\h^ysbo j_ahgZlhjh\

Ihkdhevdm ihfbfh \ukhdh]h agZq_gby iZjZf_ljZ RRR ([he__ 300) d gbh[b_\uf

ebklZf ^ey j_ahgZlhjh\ ij_^ty\eyxlky lj_[h\Zgby ih kj_^g_fm jZaf_jm a_jgZ,

f_oZgbq_kdbf k\hckl\Zf, r_jhoh\Zlhklb ih\_joghklb (lZ[e. 1), [ueh g_h[oh^bfh

jZajZ[hlZlv l_ogheh]bq_kdb_ ko_fu, h[_ki_qb\Zxsb_ ^hklb`_gb_ lj_[m_fuo

iZjZf_ljh\ \ kh\hdmighklb. GZ gZqZevghf wlZi_ GBHDJ \ :H «<GBBGF» [ueb

jZajZ[hlZgu b hijh[h\Zgu fZjrjmlu ^_nhjfZpbb b l_jfhh[jZ[hldb, hlebqZxsb_ky

kmffZjghc kl_i_gvx ^_nhjfZpbb, f_lh^Zfb h[jZ[hldb ^Z\e_gb_f (hkZ^dZ, wdkljmaby,

ijhdZldZ \ jZaebqguo gZijZ\e_gbyo) b ijh\_^_gb_f hl`b]h\ j_djbklZeebaZpbb gZ

jZaebqguo klZ^byo (ijhf_`mlhqgu_ b aZdexqbl_evgu_). ;hevrh_ dhebq_kl\h

wdki_jbf_glh\ [ueh ihk\ys_gh ih^[hjm hilbfZevgh]h j_`bfZ b mkeh\bc

aZdexqbl_evgh]h j_djbklZeebaZpbhggh]h hl`b]Z ebklh\. < j_amevlZl_ ijh\_^_gguo



<HIJHKU :LHFGHC G:MDB B L?OGBDB.

K_jby: FZl_jbZeh\_^_gb_ b gh\u_ fZl_jbZeu. 2024. <uimkd 5 (126)

13

wdki_jbf_glh\ [ueb ihkljh_gu aZ\bkbfhklb f_oZgbq_kdbo k\hckl\ b jZaf_jZ a_jgZ

gbh[b_\uo ebklh\ hl kl_i_gb ^_nhjfZpbb b j_`bfh\ l_jfhh[jZ[hldb [12].

;ueZ \u[jZgZ hilbfZevgZy l_ogheh]bq_kdZy ko_fZ, iha\heyxsZy ihemqblv

dhfie_dk lj_[m_fuo oZjZdl_jbklbd, \ lhf qbke_ kj_^gbc jZaf_j a_jgZ �45 fdf

b lj_[m_fh_ agZq_gb_ iZjZf_ljZ RRR.

< lZ[e. 3 ij_^klZ\e_gu agZq_gby iZjZf_ljZ RRR b kj_^g_]h jZaf_jZ a_jgZ ebklh\

ihke_ j_djbklZeebaZpbhggh]h hl`b]Z b iZjZf_lj RRR kebldh\, ba dhlhjuo hgb [ueb

ba]hlh\e_gu. >ey hp_gdb \ebygby bkoh^gh]h agZq_gby iZjZf_ljZ RRR kebldh\ gZ RRR

ba]hlZ\eb\Z_fuo ba gbo ebklh\ [ueb \aylu gbh[b_\u_ kebldb k jZaebqguf RRR:

kebldb fZjdb G[; b G[F (rlZlgu_ kebldb ^ey ijhba\h^kl\Z k\_joijh\h^ysbo

fZl_jbZeh\), Z lZd`_ kebldb 2073-20, 2063-20, 2093-20, \uieZ\e_ggu_ \ jZfdZo ^Zgghc

jZ[hlu.

LZ[ebpZ 3

AgZq_gby RRR, kj_^g_]h jZaf_jZ a_jgZ gbh[b_\uo ebklh\ jZaebqguo iZjlbc

b RRR bkoh^guo kebldh\

� iZjlbb Nb ebklh\ �1

(G[;)

�2

(G[F)

�3

(2073-

20)

�4

(2063-

20)

�5

(2093-20)

Lj_[m_fh_

agZq_gb_

RRR bkoh^gh]h kebldZ 94 167 309; 330 406; 453 453; 431

RRR ebklZ ihke_

j_djbklZeebaZpbhggh]h

hl`b]Z

97 165 265-267 303-364 >370 >300

Kj_^gbc jZaf_j a_jgZ,

fdf

41 35 32-37 37-42 34-36 �45

Ba ij_^klZ\e_gguo ^Zgguo (lZ[e. 3) \b^gh, qlh k m\_ebq_gb_f iZjZf_ljZ RRR

bkoh^gh]h gbh[b_\h]h kebldZ lZd`_ \hajZklZ_l iZjZf_lj RRR ba]hlh\e_gguo ba g_]h

ebklh\. Hlf_q_gh, qlh jZagbpZ f_`^m agZq_gb_f iZjZf_ljZ RRR gZ gb`g_c b \_jog_c

qZklyo kebldh\ fh`_l [ulv agZqbl_evghc b ^hklb]Zlv 47 _^bgbp. Wlh k\yaZgh

k hkh[_gghklyfb kljmdlmju b khklZ\Z, dhlhju_ nhjfbjmxlky \ gZqZe_ b \ dhgp_

ijhp_kkZ ieZ\db. GZqZeh ieZ\db oZjZdl_jbam_lky ihkl_i_gguf ih^gylb_f fhsghklb

k p_evx ijh]j_\Z i_qb, ijhf_`mlhqghc zfdhklb b aZljZ\db; lZdbf h[jZahf

h[_ki_qb\Zxl mklhcqb\mx jZ[hlm we_dljhgguo imr_d \ ijhp_kk_ \k_c ieZ\db.

Khhl\_lkl\_ggh, \ gZqZevguc i_jbh^ ieZ\db _s_ g_ kha^Zgu hilbfZevgu_ mkeh\by ^ey

jZnbgbjh\Zgby gbh[by hl ijbf_k_c, qlh h[tykgy_l [he__ gbadb_ agZq_gby iZjZf_ljZ

RRR gZ h[jZapZo, hlh[jZgguo hl gb`gbo qZkl_c kebldh\. <ukhdh_ agZq_gb_ iZjZf_ljZ

RRR ebklh\ ba kebldZ �5 (RRR >370) lZd`_ h[mkeh\e_gh ijbf_g_gb_f

mkh\_jr_gkl\h\Zgguo j_`bfh\ aZdexqbl_evgh]h j_djbklZeebaZpbhggh]h hl`b]Z

(GHM-O:M 428/136dl hl 20.12.2022).
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LbibqgZy fbdjhkljmdlmjZ k_q_gby ebklZ \^hev gZijZ\e_gby ijhdZldb ihke_

aZdexqbl_evgh]h j_djbklZeebaZpbhggh]h hl`b]Z ijb\_^_gZ gZ jbk. 2.

Jbk. 2.FbdjhkljmdlmjZ k_q_gby ebklZ iZjlbb �209320 \^hev gZijZ\e_gby

nbgbrghc ijhdZldb

< j_amevlZl_, \ 2022 ]h^m ih jZajZ[hlZgghc hilbfZevghc l_ogheh]bq_kdhc ko_f_

[ueZ ba]hlh\e_gZ d\ZebnbdZpbhggZy iZjlby gbh[b_\uo ebklh\ jZaf_jhf 2×200×300

ff \ dhebq_kl\_ 50 rl. ba bkoh^guo kebldh\ k iZjZf_ljhf RRR [he__ 400.

OZjZdl_jbklbdb d\ZebnbdZpbhgghc iZjlbb gbh[b_\uo ebklh\ ij_^klZ\e_gu \ lZ[e. 4.

<k_ ebklu mki_rgh ijhreb mevljZa\mdh\hc dhgljhev, kb]gZeu hl g_h^ghjh^ghkl_c g_

ij_\urZeb [jZdh\hqguc mjh\_gv 29 ^;. Iml_f mevljZa\mdh\uo bkke_^h\Zgbc ebklh\

dhgljhebjh\Zeb gZebqb_ lZdbo ^_n_dlh\ dZd lj_sbgu, jZkkeh_gby, ie_gu, bghjh^gu_

\dexq_gby, dhlhju_ fh]eb ihy\blvky \ ijhp_kk_ bo l_ogheh]bq_kdh]h i_j_^_eZ.

LZ[ebpZ 4

OZjZdl_jbklbdb d\ZebnbdZpbhgghc iZjlbb gbh[b_\uo ebklh\

# OZjZdl_jbklbdZ NZdlbq_kdh_

agZq_gb_

Lj_[m_fh_

agZq_gb_

1 LhesbgZ o rbjbgZ o ^ebgZ, ff 2×200×300 2×200×300

2 RRR >350 �300

3 Kj_^gbc jZaf_j a_jgZ, fdf 34-45 �45

4 >hey j_djbklZeebah\Zggh]h h[t_fZ, % 100 100

5 L\_j^hklv ih <bdd_jkm HV 45-60 �60

6 Ij_^_e ijhqghklb ijb jZkly`_gbb, FIZ 148-172 �140

7 Ij_^_e l_dmq_klb, FIZ 65-85 65-100

8 Hlghkbl_evgh_ m^ebg_gb_, % 31-38 �30

9 R_jhoh\Zlhklv ih\_joghklb, Rt, fdf �10 �15

D\ZebnbdZpbhggZy iZjlby mki_rgh ijhreZ ijb_fhqgu_ bkiulZgby

k ijbk\h_gb_f ebl_ju H. ;ue \uims_g dhfie_dl l_ogbq_kdhc ^hdmf_glZpbb

(l_ogheh]bq_kdbc j_]eZf_gl, ijh_dl l_ogbq_kdbo mkeh\bc, Zll_klh\Zggu_ f_lh^bdb

baf_j_gby iZjZf_ljZ RRR b ijh\_^_gby mevljZa\mdh\h]h dhgljhey). <g_rgbc \b^

ebklh\ gbh[by d\ZebnbdZpbhgghc iZjlbb ij_^klZ\e_g gZ jbk. 3.
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<u\h^u

Ki_pbZebklZfb :H «<GBBGF» jZajZ[hlZgu lj_[h\Zgby d bkoh^ghfm kujvx

b j_`bfu WEI kebldh\ gbh[by ^ey k\_joijh\h^ysbo j_ahgZlhjh\ k iZjZf_ljhf RRR

[he__ 400 \ ijhfure_gguo mkeh\byo :H QFA. < 2022 ]. \uieZ\e_gZ hiulgZy iZjlby

kebldh\ ^bZf_ljhf 135-145 ff, ^ebghc [he__ 400 ff, h[s_c fZkkhc 344 d] k

iZjZf_ljhf RRR>450. Mki_rgh ijh\_^_gu bo ijb_fhqgu_ bkiulZgby.

L_ogheh]bq_kdhc ^hdmf_glZpbb ijbk\h_gZ ebl_jZ H1, jZajZ[hlZgu LM, Zll_klh\Zgu

f_lh^bdb, ihemq_g iZl_gl [11].

Bamq_gh \ebygb_ oZjZdl_jbklbd bkoh^guo kebldh\, \b^h\ b kl_i_gb ^_nhjfZpbb,

j_`bfh\ j_djbklZeebaZpbhggh]h hl`b]Z gZ kljmdlmjgu_, f_oZgbq_kdb_

oZjZdl_jbklbdb, iZjZf_lj RRR b dZq_kl\h ih\_joghklb Nb ebklh\.

MklZgh\e_gu \aZbfhk\yab f_oZgbq_kdbo k\hckl\, fbdjhkljmdlmju, iZjZf_ljZ

RRR gbh[b_\uo ebklh\ k j_`bfZfb ^_nhjfZpbb b l_fi_jZlmjhc

j_djbklZeebaZpbhggh]h hl`b]Z. < :H «<GBBGF» jZajZ[hlZgu j_`bfu ba]hlh\e_gby

gbh[b_\uo ebklh\ ^ey k\_joijh\h^ysbo j_ahgZlhjh\ k RRR>300. < 2022 ]. ba]hlh\e_gZ

iZjlby ebklh\ 2×200×300 ff \ dhebq_kl\_ 50 rl. k RRR>350, kh kj_^gbf jZaf_jhf

a_jgZ 34-45 fdf, 1B = 148-172 FIZ, 10,2=65-85 FIZ, /=31-38%, l\_j^hklvx

HV10/30=45-60, k r_jhoh\Zlhklvx ih\_joghklb Rt�10 fdf.

Ijh\_^_gu khihklZ\bl_evgu_ baf_j_gby RRR h[jZaph\ gbh[b_\uo kebldh\

b ebklh\ \ :H «<GBBGF» b ;=M. H[jZapu ih^l\_j^beb koh^bfhklv j_amevlZlh\

\ ij_^_eZo 10%. GZb[hevrb_ jZkoh`^_gby bf_xl f_klh ^ey ^bZiZahgZ RRR [he__ 300.

< j_amevlZl_ GBHDJ, ijh\_^_gghc :H «<GBBGF» kh\f_klgh k :H QFA,

\ jZfdZo ^h]h\hjZ k :H «L<WE» \ i_jbh^ 2019-2022 ]]., \ Jhkkbb kha^ZgZ

hl_q_kl\_ggZy hiulgZy l_ogheh]by ihemq_gby ebklh\ ba gbh[by hkh[hc qbklhlu,

khhl\_lkl\mxsbo lj_[h\Zgbyf P?JG ^ey k\_joijh\h^ysbo j_ahgZlhjh\.

;eZ]h^Zjghklb

:\lhju \ujZ`Zxl [eZ]h^Zjghklv khljm^gbdZf p_oZ I-425 :H «<GBBGF» b

ebqgh Y.K. DjZ_\kdhfm, :.:. Qm]bgm, D.F. FbgZq_\m, khljm^gbdZf p_oh\ 07, 08, 09, 60,

KDLH :H QFA b ebqgh :.=. Ab]Zgrbgm, I.G. <_jlyqbo, J.K. Dhgrbgm,

G.Y. <Zjd_glbgm, ?.:. Rboh\m, K.:. =hj[mrbgm, ?.G. <eZ^udbgm, K.<. Dhlh\m,

J.J. DZkbfh\m, D.:. LhdZj_\m.

:\lhju klZlvb \ujZ`Zxl hkh[mx [eZ]h^Zjghklv <Ze_jbx :g^j__\bqm >jh[ur_\m aZ

[hevrhc \deZ^ \ jZajZ[hldm l_ogheh]bb ihemq_gby \ukhdhqbklh]h gbh[by

j_ahgZlhjgh]h deZkkZ.

H[_ki_q_gb_ jZ[hlu

>ZggZy GBHDJ \uiheg_gZ \ 2019-2022 ]]. ijb nbgZgkh\hf h[_ki_q_gbb

:H «L<WE».
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