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I. BBe;z~;eue 

Hsyqea•e ynpyroro rr-p- pacceRBHR HB Manwe yrnu npa sueprHHX 

BaneT&~ ll-- M8BOBOB 40 I 50 raB npOBO;B;&nOC~ C nouo~m M&rHKT­

BOro ICKpoBoro cneKTpoMe!p&, OnHC8HBOrO B pa60T8 /If. CxeMa 8KCne­

pMM8H!&n~HOI yo!&HOBKB npe;z~;c!aBBeaa aa p1o.I. 

CIO!IMB, OOC!OR.SB 18 noporOBOro qe~eHKOBOKOrO cqeTqzKa (C.C.~ 

c~H!JUIJlJUtBOHHHX cqeniiKOB ( S, A, HALO ) • npo:aono11BHX nponop~o­

aan~HHX K&Mep (P.C.), perBC!pBpOB&aa ROTOR ll-- M880HOB, na~a.-x 

HB EH;B;KOBO;B;OpO;B;HfD MHmeB~. Kpoue TOrOtOB8 ~enana npe~&pH!6XbHHI 

OT6op 006W!BI, paspemaR R0~811J BWCOKOrO H8UpRZ8HKR H8 M8rHBTO­

C!pHKqHOHBW8 BCKpoBWe K8M6pY (S.C.) !OX~O BPI BWUOJlB6HHI onpe;z~;e­

neBHHX KPBT8PH8B/I,2/. Koop~BB!W KCKp, liOSHBKBm.-x B RXOCKOCTRX 

K&Mep B~OX~ Tp88KTOpBI qaOTB~, 8 BB~OpMB~H C ~pyrHX npH60pOB C 

nouo~m perMc!plpym•el anex!poazxa • 5BM HP2II6B sanacwBan•c~ 

B8 M81'JUITBY8 neBTW. 

~~elmBI aaanaa ;z~;aaBHX, aaxonnea~ aa M&rHK!HHX neBTax, 

npollo~oR c no•o•~m nporpa••, onzcaHHHX BBae, aa 5BM ICLI906 :a­

HtB5 (r.Cepnyxos). 
BoCC!8HOBI8HI8 !p88KTOpHI q&C,_~, 0!6p&CWB8BH8 88B8~0MO H8-

ft1KHWX C06HTWI I 88UBC~ HOBKX ~HBHX 06 0!06p&HHOM 006H!II H8 B!O-
• u 

pnaym JleHTY ocy•ecuxuoc~ nporp&MMOI TRACKF'INDJNC • 

l~R J1Hqft~8HBK KHH8M8TBqecKHX, reOM8!PH116CKBX B ;z~;pyrHX nap&M6!pOB 

co6w!BI, san~caaBHX aa STY nea!y, Hcnon~sosanac~ nporpauua ~UIX". 

Co6W!IR ynpyroro pacceRHIR sw;~~;enRnBc~ !pe6oB&HHIM, 11To6w aaaqeBBR 

B!KX napaMI!POB B&XO;II;IUIBC~ B COO!B8!C!B8HHO no;z~;o6p&HBHX npe;z~;enax. 

la~epeB~8X~H08 ceqeHBe ll-p ynpyroro pacceRHHR, noxyqeHH08 

UOCD8 BH111!8HKR toaa 0! nyO!OI UBWIBB H BB8,11;8HJUI 
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~pyrax H600XOAHMUX nonp&BOK 1 BCUOX~80B8XOC~ ~B onpe~eXeHBB rrapa­

uerpa uax~oua ~H~epeH~HoaanbHoro ceqeaas H oraomeHHR peaAhHOI 
qacTH aMUXHTY~W paCC8RHRB Bfiepe~ E MHHMOI. 

2. BoccraHoBXeaae rpaexropal qacr•~ B rrpe~parexbBWI or6op 

co6wTKI 

PexoucTpyK~H rpaexropHI qacra~ ocy~eCTBXRXac~ rrporpa••ol 
.TRACK~ JNDHJG II 

1 H8IIHCaHBOI H8 OCHOB6 rrporp&MW 1 BCITOX~O-

BBHHOA npH o6pa00TK8 ~BHHWX 8KCIT8pHM8HT8 ITO onp8~8X8HHm pa~yca 

n- - ueaoaa./3/ 

.B 00~81 KOOp~HBTHOI CHCT8M8 1 OC~ L KOTOpOI Oana HBITPBBB8B8 

B~OX~ rryqxa rrepBHquHX ll- - M880HOB 1 K8S~8B HCKPOBBR K8M8p8 perH­

CTPHPOB8XB xoop~uarw HCKP o~HoBpeueauo B X H Y npoex~sx. Oc~ Y 
Oana uarrpanneua BHHs, a oc~ X Buena HBrrpanneHHe, npBBo~s~ee x 

np&BOI CHCTeue KOOp~HaT. 

Bee K&Uepw, KOOp~HHBTH BCKp KOTOpHX sanBCWBaXHC~ Ha M&rHBT­

HYD neHry, pacrronaranHc~ B rpex Gnoxax. B rrepBou O~oxe ( ~o MBme­

HH ) HBXO~HC~ 5 HCKpOBHX I O~Ha napa ( X H 1 finOCKOCTH ) npo­

nop~OHaX~HWX xauep. Bo Bropou H rper~eu Oxoxax ue~ MHmea~m H 

MarHBTOU H nocne MarHHTB CO~epsanOC~ COOTB8TCTB8HBO 7 H 6 HCKpo­

BHX xauep. O~aa xauepa B 6noKe I H no ~e B 6DoKax n • I 6Hxl rro­

Bepuyrw Ha yron 45° oraocHren~o ~pyrax xauep. 

llOBCK H BOCCT8HOBn6RI8 Tp8KOB B8XHCi nocne~OB8T6X~HO B X, 

sareu y finOCKOCTRX 6noxa I, B x.aareu 1 finOOKOCTRX 6DOK8 n • r.~. 
EcnK B KBKOI-~HOO rrpOOK~B 6DOK8 Be J~BaiOC~ BOCCTBBOBBT~ HI 0~­

HOro rpexa, nporpauua npexpa•ana ~~~~aelmxl noxcx rpexo• • np•cry­

nana K o6pa6oTKe cne~~ero co6Yr••· HaxoSAOBBe rpexoB • BX rrapa­

uerpoB B Ka~ol RIOCKOCTB DO KOOp~BaT&B BCKp BMDO.aa&oc• 
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rro~porpauuan ttfJND" B "LlNET"/3~ ,llnH yBenneBIIH CKOPOCTII o6pa-

60TKB ~BHHWX DOBCK rpeKOB B 6DOK6 I rrpOBO~CH B npe~exax rrpocT­

paHCTB8HHOro paa6poca qacr•~ rryqxa, a B xa~ou nocne~~eu Gnoxe -

B o6naCTH AOITJCTHMWX rrpo~OXS8HHI rpaeKTOpHI, BOCCTaBORn6HHHX B 

npe~~eu • .llns onpe~exeHBH rpexa AOCTaroqao 6Yno B sa~aHHHX 

rrpe~exax ualra acxpw xora ow B 3-x, 4-x, J-x xauepax B Onoxax 

I, rr, H m COO!B8TCTB8HBO. Sro cy.eCTB8HBO yuea~ma~o 

norepa rpexoB xs-sa ae~xrxBaocrel xauep. rrapauerpw aa~euawx 

Tp&KOB BHqzCXHXBC~ UB!OAOM BaBM6B~aKX KBa~paTOB ITO KOOp~Barau 

COOTB8!CTBym_.X BCKPo 

Hanzqae BCKp!i B ITOBBPBYTWX K&Mepax, KOOp~HaTH KOTOpoft B 

rrpBUOI CBC!OU8 KOOp~B8T BCDO~i80BaXBC~ ~R orrpe~e~BHBB rpexa 

XBE B X D~OCXOCTB 1 raK B B Y D~OCXOCTH 1 J&a3HBa~O Ba TO, qro BTB 

rpeKH BBXRmTCH npoOK~RUH OAUOrO B TOrO S8 rrpocrpaHCTBBHHOrO. 

Bee KOU6BRa~ Hai~8BHWX TPBKOB 1 KOTOpHe UOrXH ODHCHBBT~ 

rpaexropxm qacrB~, rrpome~mel ~epes crrexrpoMerp, coprBpoBa~•c~ 

DO CXB~D--M DPHBBaKaU: 

a) B 0XOK8X ll B I Tp800B8BOCi rrpOCTP8HCTB8BH06 COOTB6TCTBB6 

ue~ rpeKa.. B I B 1 npoeK~ftX 1 ODP6A8X8HH08 XOTR OY DO 0~01 

DOB6PBYTOI K&Uepe; ____ 

6)lx1 -x1 1<5·6ll"',I~.-~.I<5·A~", ly~-~~1< 5·A~~, 
X1 , ~I• Xgij !:}j -KOOp.llDaTH 'J'p8KOB B Il8HTpe MarHHTa, 

~~) ~i -HaUOK tptxO. 6.tOXOB II H III, AX"'=O,IcM, 6~,.,~ 0,08cM, 

A~~ = ~,I5 IIP&.Jt _- cpeAUeKBB.lP8TII~BHe _ aaauos 8ftX paaaocrel; 

B) ( P
0
-IO) raB/c < P <. ( P0+2) raB/c, r,le P0 - cpeJU!d 

DDyJI:&e q&CTB~ J11tiK8 t I P- UJI1Xl>C t :JiiqzcxeHJDd DO yn.y OTUOB8-

HaR rpexoB B ll&rBBte; 
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r) r-...,;,_ ..:. 5 · r,:,. , r]te ~4k. - MKHHUaH~HOe npocTpaHCf-

»eaaoe paccToHHHe ueEAY TpexaMK 6noxo» I H n, a r~,~ = 0,04 cu. 

llpH TIOHCK6 Tp6KOB BOKpyr TpaeKTOpHH HCTHHHOrO TpeKa uornH 

6HT~ aaR~eHH rpeKB, BoccTaHoBHeHHHe c acnon~soBaHHeu woao»HX HCKP 

( T8K H8SHB86UH6 reaepHpOBaHHHe TpeKH ). llOSTOUY K8E]t0~ "TpaeK-

TOpHH", COCT8BH6HHO~ HS Tp6KOB IIO BHmeynOMHHyTHU YCHOBHHU 1 
1-

CHBanoc~ lUICJIO ~ 1 xapaKT6pHSYillll66 STY 11 Tp86KTOplllll": 

:_ ,((t 2. t) 
\ -= 3 A b:t;j•t .... { """(J''d -+ { tr.,,k: , 

r]te !/.. ·- . IL 

IIpliiiiJI-

i1.ta>~•f = ( r..,,., / r.,;.) J 
~ -::1 [(x1Ji_:!u)2-~ (~·!i~i)~_,_(j~- y; r 

{,,,.,:J"'t 3 \ /:;.:J.p. Ay,. \ A!J; j ) 
2. , L 2.. t 1. ] ~tr.,ck = 3 ~fit-+- 1sp,.rk-+- X.att • 

yt 
3~ec~ B B6HH'IIHH3' '\ irc:c K. 

SOU BH6paHHH6 QHCJI8 1 B EOTOpHX 

BXO]tHJIH W6HOII6HOJIOrH~6CKHII o6pa-
1. 

~f.t y~HTHBano aopuanmsoBaaaHe 

cpe~H6KBa~p8TJiqHH8 OTKHOH6HHH HCKp OT onpe~eJI6HHHX IIO HHU Tp6KOB
1 

1. 

~ sptu·k yqHTNB8JIO cyuuapaoe 'IIHCJIO COOTBCTCTBYilmHX liiCKp B]tOJI~ 

Tpexo», a 
t 

~~if - ~HCHO TIOB6PHYTNX K8Mep, OTUCTHBmKX COOTBCTCT-

BHe U6~ Tp6K8UH B X H Y IIJIOCKOCTHX. 

~anee ot6op BencH B ~»a stana. Ha nepBou arane » KBZ]tO~ ce­

PIIIK 11 TpaeKTOpH~", OTJIHq81JIIIHXCH TOJI:&KO Tp6K8UH 6JIOKa I, OT6Hpanac~ 
.2.. 

"Tp86KTOPHH11 
1BU81lllt8JI UIIIHHIIaJI~HOe 'IIJICJIO 1 1 KOTOp8H BaTeY npo-

B8pHJiaC~ cne~m~J~HMH ycJIOBHHUB: 

!) 6 > e~;.._ 1 r~e 8 - npocTpaHCTB8HHHR yroJI 118KJ1Y Tpexa­

UK 6JIOKOB I H II, a . et>t,... = 0,8 IIP8.1l; 

2) ( l ... t -lt<1 .. 9ei I <.(Lii/ Lc )/2 + r~ ... I e ) 
r]te l; .. t - KOOp]tKH8Ta 1 B KOTOpoit npOCTpaHCTB8HHOe paCCTOHUe 
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l 
I 

118~ Tp8K8KH 6JIOKOB I H ll IIHHHII8Jl~H0 1 2:tqr~~t - KOOPAHB8T8 

~eaTpa uHmeaz, LHz = 50 cu - ]tnBHa o6nacTB uHmeaw, aanonaeaao~ 

aa~xu B0,1lopo,llou, a Lu = 200 cu-o6•aa ]tnBHa o6nacTz(ue~ BO]tO­

po]tOII B BHemHHUH OKHaiiB IIRmeBH)
1
B KOTOpOI IIOA,llepzaBaJICH BaKyyu. 

ECHH IIOCJie nepBOrO 8Taii8 OCTaB8JIOC~ H8CKOJI~KO TpaeKTOpHit 1 TO 

. ' Cpe]tH HHX OIIHT~ BW6HpaJiaCh TpaeKTOpBH C IIHHHIIaJihHHM )l • llapaMeT-

pW TP8KOB, COCTaBJIH~ BH6paHHYil TP86KTOpHil 1 BU6CTe C OCTaJI~HOit 

H806XO~UOI BHWOPM8nHel 0 C06HTKH aaiiBOHB8JIBCh H8 BTOPH~Yil 

JI8HTy. 

0IIBC8HHHI BHme IIp0~6CC IIOBBOJIHJI otOpacHBat• oon•moe 

qzcno saperHCTPBPOB8HHHX C06HTBI 1 B KOTOpHX qacTB~ npoxo~HJia 

qepes Cll6KTpOU6Tp 6ea B88BU0~6ICTBHH. Ho BC6 se B H6KOTOpHX TaKHX 

C06HTHHX reaepBpOBaHHH6 Tp6KB BIIHTBpOB8~B ynpyroe pacceHHB6 B 

OCHOBHOU Ha yrnw, 6JIH8KH6 K Grn,n • llOCKOJI»KY B ~aJI~He~rueu HH 

BBH6Ua~KqecKBUH 1 HB reOII6TpHqeCKKUH orpaazqeHHHMH Hen~Bfl IIOJIHOCT~Il 

OT6pOCHT» TaKBe JIO&HW6 C06WTBft 1 TO ]tnft BSy~eHHH ynpyroro paCC8RHBR 

H8 U8JIH6 yrnw O!UeqaJIBCb C06WTBft 1 B KOTOpWX nporpaMM8 HaXO~Jia 

TOBhKO O]tBH TpeK B K8Z]tOI npoeK~H 6JIOKOB I H ll. qHCJIO TaKHX C0-

6WTBI COCTaJJIJinO 6onee 5Q% OT BC6X C06HTK~. 

TpeKB, uenpoBaaKMo]telcTBOBaBmBX qaCTH~ HCIIO~»SOBaRHC. 

~~R KoppeKTHpOBX. C~BHrOB EOOPAHRaT xauep OTHOCHT8JI»HO 

]tpyr ]tpyra B K8S,llOM 6nOK8 B888BHOHIIOo Cue.IBBH CBCT811 KOOp~HaT 

6DOKa 1 H 6nOK8 m OTHOCHT6JlhHO 6nOK8 fl KOppeKTHpOB8JIHC~ UHHHUH88-

~el yrJIOBHX OTKJIOH6HB~ B KOOp~H8THHX OTKJIOH6HHI Tp6KOB B ~6HT­

pax MHmeBB B uarHHTa. YrnOB08 OTKJIOHeHBe CBCT6UH KOOp~HHaT 6JioKa 

m B X IInOCKOCTH onpe~eJIHJIOCb B cne~aJI~HHX HSMepeHHHX, IIPOBO]tB­

UHX C BHKJID~6HHWII U&rBHTOUe 
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3. 0~6op co6YrBl ynpyroro pacceHHHH 

llaHHHe co B!OpB11HOl JleH~Y JIICUOJibSOB8JIHCl> nporpaool n su IIX" 

~H BHqxCJI8HHH reowerpH~8CKBX H KHH8M8TH~8CKHX B8JIH~H, DOC~poe­

HJIIH rHCTOrpaMM pacnpe~8Jl8HHH BTHX B8JIH~H H BH~8Jl8HWH C DOMO.l>D 

STHX B8JIB~H co6YTHI ynpyroro ~8CC8HHKH. 

YroJI paccesHHH & onpe~eJIHJICR no napawerpaw ~pexoB dloKOB 

I H IT. RunyJI:&C P8CC8HHHOro DHOH8 p~ BH~HCJIHJICH no yrxy OTKJIOH8-

BHS qacr~Y B uarsxraow no~e. llepsxqaYI HMDY~~c 

nHOIUI. f1" 17 C. BOCCTaHOBJHBaJICS no yuy paCC8.11BHS (:) 

H Hunyx:&cy PR. nyrew Jicnon:&sOB&BBJt KHHewarHKH ynpyroro pacceRHIIR 

IlliOHa ua nporoue. Kl3a~par nepe~aHuoro ~erupe:numyn::&ca -t: BY~c­

JIRJICR Ba!eM no WOPWYJI8 

t -= - m~ - 2 . ( E inc . E 7L - Pini!. ' e't . (OS G ) I 
r.zte E i~ 11 Err. - aHe pru ne pBHworo x uo PH11Horo nBoHa, a 

m;c - wacca IDJoBa. 

ilOWHWO TOqxJII BBaBMO~elCTBHH ~inf 1 nporpawwa BY~CJIHJ18 

KOOp~H8TH Tp8KOB B nJIOCKOOTRX cqeT~KOB 5~ 1 !51 DOCJ18~Hel napH 

nponopUHOHaJI:&HHX xawep P.C. • ~exoxapoBaxa aawopuaUHD co c~er~xos 

• auaxoroBoro pewam•ero ycrpolcrsa. 

llOrKXH B8DYCK8· HCKPOBHX K8M8p ~H C06HTIII 1 B KO!OpYX 11HCTH~ 

npomn:a BHYTPH pa6o~el o6nacTH noOJie~e« naps nponopUHOH8JI:&HHX xa­

uep B BB8 ee, O'fDq&DC~ /I/ • ::ITO BhiBBaJIO He06XO~IIOC!l> paueJll>HOI 

o6pa60TKH C06H~HI C 118JlHMII -t 1 ODBCh!Ba8UOI 8~801> 1 Ill C 60Jil>...X 

- t 1 peayn:&T8TH KOTOpOI npe~CT8BJ18BIII B pa60T8 /I/ • 
Toquocn onpe;~ten:euK :Zint ae nosBOJIM8 Ha;~teuo paue.uu coCIIl­

THH p8CC8RHHH H8 BO.ItOPO.It8 MHW8BB X ~OHOBH8 C06HTBR paCC8RHBJt BH8 

ero. rxcrorpauua pacnpuexeHBR co6Hul no Z.irrl. { cu. pxc. 2 ) 

I 

+ 

~ 

HCUOJll>BOB8JI8Cl> ~H onpe,lt8JI8HKH o6naCTH 1 B KOTOpOI H8 TOJIDKO W8Jl 

BKJI8.It OT WOHOBHX C06HTHI 1 HO K H8B8JIHKH norepz C06YTHI paCC8HHHH 
aa Bo.ztopo;~te. 

CpaBHHTeJI:&HO mHpOKHI DKK ( nOJIYWHPHHa H8 DOJIYBYCOTe ± 0,8%) 

pacnpe~eJieHRH co6YTHI no P;ne ( cw.pBc.3) o6ycnoBJieH 6YJI xaK 

RWnyJI:&CHOI AUCnepcHel nyqxa,TaK H Rllnyn:&CHHW paapeweHM8M CD8KTpo­

M8Tpa ± 0,5%. PacmzpeHHe o6n:acTH Pine ~H yBenKqeHHH ~ona 

nepBzqaYX nHOHOB, auem~ xunyJIDCN B npe~enax aroft o6n:acrx
1 

orpa­

HR~RBSJioc:& C ~yroft CTOpOHY B05p8CT8HHeM BKJI8,It8 OT HeynpyrKX 

B38ZIIO,It8ICTBHI. 

~CTOrpaMWH pacnpe~eJieHHI no t CTpOKJIHCD ~H C06YTHI, 

Y.ItOBJieTBopsm~x cne~D~M .YCJIOBHHu: 

I. lie PBB11H!il unyJJ:&c P 111c 

OT cpe;~tHero xwnyx:&Ca ny~a Po • 
~ox•ea 6HT:& B npe.ztexax ± 2% 

2 o BepBIIH8 P8CC8BHIIR Zinc. He ,J;OJIZHa H8XO.ItKTDCR ~aJJee 450M 

OT KpaeB 06JlaCTH MIIW8HH 1 88DOJJHeHHOl BO.ItOPO.ItOMo 

3. TpaeKTOPIIH ~CTH~ .ItOJJKH8 npoxo.ItHr:& BHYTPB pa6oqel o6Jlactx 

{12 X I2 cu2) DOCJI8.ItH8ft napH nponOpUHOH8Jll>HYX KaMep. 

4. He :40JI.HO 6HU CHrH8JIOB c f-L -weaOHHHX C'leTUKOB sf/- • 
Kpoue ~OrO,AJIJt HC~mqeHHB JIODHX C06HTBI 1 COB.It8HHHX nporpau-

n . · · u 
wol TRA.CI<FtNDING c noMOIIIJ.I) reuepHpOJIBHHHX rpeKoB 1 

0!6Bp8JJHCl> C06HTBft 1 B KOTOPKX B K8K;~tOI DJIOCKOOT. 6KBO BOCCT8HOB­

JJeHO TOJIDKO no 0:4BOMJ ~peKy. 

4. Sau.,qeue 

OnxcaHHWe nporpaMKW no&BOJJRXI ycnemao BW.~tea•r:& co6wr•11 ynpy­

roro il-p- paOC8RBHB 1 COC!&B·a~·· TOJI:&KO~l 1 5~ OT ~C8X aaperxo~p•­

p0B8HHHX cnurpoue~pou coc5wul. Bcero 6uo oro<Spaao ...... 5000 • 

~ 8000 C06KUI np• 8H8PrBRX 40 H 50 faB COO!~I!CU8HHOo 
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ABTOpH CqftT8mT CBOHM ~onrOM no6naro~apHT~ ~peKQKm WtBa sa 

npe~OCT8Bn6HHym BOSMOSBOCT~ pa60TH Ba SBM lCl:I906 H ~peKUHm 

ABS O~HM sa nocTORHHOe BHHUSHHe H no~ep.xy. 

Mw TaKae 6naro~apHH K.Baaa, A.AH6epuaHy, B.A~ConoB~RBOBY . 
sa nouo~~ aa or~ex»HHX aranax ~aaaol paOorw H B.raescxoxy H 

B.HeqenopyKy sa nonesHNe o6cy~eHHH. 
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Rj'1f01t ~~51 

1/Jiflll/lfiJJIIII/11//71 I II II/III f/ Ill I /ll/lllll/llll I TTT!flllf/111 
P.O.o JIPODopllW-..:J.BU allapa C.C. 'lepeJDtOKDI C'IHUJ: 
S.C. •CKJ»>BU Jrallepe. (B.) DOBepJQ''I'U &allepl. 
S,.l CUII'ftUJin:-ODKI C'lenB 

PHc.I~ Cxeua pacnoxoaeHHH aKcnepeueaTan~Bol ycraaosxx. 

4000 

3000 

2000 

BdcyyM Ha ElcllqyM 

Pec.2. Pacnpe~eneHHH co6wTBR ( aeaopMBpoBaHBHe ) B saBHCHMOCTB 

or xoop~HSTH pacceRBBa ~ B o6nacTB MHmeaz. 

0 - DOXHSH UHme~, • - fiYCT8H MHmeB•• mTpBX-DYHKTBPBHMH 

XHHHHMB o6osaaqeBH rpaHH~ "o6pesaBxa". 
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N 

2000 

1'500 

1000 

52 

Pac.3. Pacnpe~exeu.e oo6Y!WI no BOCC!aBoBneHBOMY nepBaquoyy 

BMnyn•cy PinG • l!p!X-DJBKT•PIMKI IKKIIKB oooasaqesH 

rpaHIIIItH "o6peaaHHHn. 
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