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YOK 550.832.75:622.245.1

A. 1. lMoranos, B. H. Jauunenxo, J1. I. Jlerotun, P. P. Kysibbies,
/1. B. Kpiokos, A. A. Axmagees, C. @. Cmuptos

AO HIM® «MUTAC», OOO HIMN® AMK «[OPHU3OHT»

MAFTHUTOUMNYNIbCHAA AEPEKTOCKOIWUA

U TONWUHOMETPUA OBCAZIHbIX KOJIOHH

ABTOHOMHbIMHU NMPUBOPAMU HA TPYBAX
MUA-AMK «TOPU3OHT»

OnvcaH crnocof asumyTanbHOro ¥ paananbHOro 30HAUPOBaHUA CTEHKM o6cagHbIX
KOMOHH CKBaxUHbl. MokasaHbl BoamoxHoctn mogyns MUO-AMK «opusoHT» Ha
MOOENsAX U B pearnbHbIX CKBaXXUHaX.

KnroueBoie cnioBa: 20pU30HMabHbIe CKBANCUHYI, ob6cadHbie KOAOHHSE!, 31eKmpomaz-
HumHas 0egexkmocKonus, a3umymaseHoe 30HOUpPOBaHUEe, MOAUUHOMEMPUS.

BeepeHue

TexHHYeCKOe COCTOSHIE SKCIUTyaTallHOHHON U HarHETaTeIbHON CKBa-
JKHH OIIPEeNIeT UX JOITOBCIHOCTD KaK COOPYKEHUH, IPEAHA3HAYCHHBIX
JUISL JONTOBPEMEHHOM JKCIlyaTanud. AKTyalbHOU 3alaueil KOHTPOJIs
TEXHUYCCKOTO COCTOSHHUS SIBJISICTCS BBIABIEHHE MECT HapyIIeHUH o0ca-
HO¥ KOJIOHHBI, YCTAHOBJEHHE IPUYHH UX BOSHUKHOBEeHUs. Kak npaBuio,
cKATHe MIIH Pa3phIB KOJOHH MOXET IPOHCX0oauTh yepes 10—15 et mocie
BBOJIA CKBXXWHBI B 3KCILIyaTaIlHIo.

[ToBpeXIeHUs IPEUMYIECTBEHHO CBA3aHbI C KOPPO3HEH METAILIA IIPH
KOHTAKTE C COJICHOM I1JIaCTOBOM BOJOM U C CEPOBOAOPOAOM, CONEPKAMUMCH
B HepTu. MexaHn4eCKHil H3HOC CTEHKH o0caaHOH KOJOHHEBI 4aCTO CBsA3aH
CO CIIyCKO-TIOABEMHBIMU paboTamMu Oy pHIILHOIO HHCTPYMEHTA HITH HacoC-
Ho-kommnpeccopubix Tpyd (HKT). Hapymenus MOryT BOSHHKHYTE TAKKE
IpH BO3IEHCTBHU CO CTOPOHEI IOPOABI, MPEBBIIAOIICM 3a11ac MPOYHOCTH
00CaaHOM KOJOHHEI IIPU OTCYTCTBHH IIEMEHTHOI'O KOJIBIA.

B HacTosIIEee BpeMs ISl OLCHKH TEXHUYECKOTO COCTOSIHIS 00CaIHBIX
KOTOHH HAKJIOHHO-HATIPABIEHHBIX M TOpH30HTaNbHBIX ckBaxuH (I'C)
IPHMEHSIOTCS ABTOHOMHBIE re0(u3uYecKie PHOOpPhl — raMmMa-raMma-
nementomepsl, Hanpumep ATTII, CTIT-110A u np. Hapany ¢ OLICHKOH
KayecTBa IIEMEHTUPOBAHUS MPUOOPHI IIO3BOJISIOT ONPENENATE TONIMINHY
CTeHKH KOJIOHHBI B amama3oHe 5—12 amm, moryT moctaBisaTees B ['C ¢
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nomoursio HKT mnm 6yposoro mHcrpymenTta. K orpasndeHusM MeTona
MOXHO OTHECTH MHTErPalbHbIE XapAKTEPUCTUKH MEXAaHUYECKOIO U KOp-
pPO3HWOHHOTO M3HOCA CTEHKHA 00CaTHOM KOJIOHHEL.

K orpaHudeHHsIM aKyCTUYECCKHX METOJOB HCCIEIOBaHUS 00CaIHBIX
kosIoHH npubopamu Tuna CAT MOXXHO OTHECTH BIUSIHUE HA UCCIIEAOBAHUSA
HaJIM4YHUs B pacTBOpE IJlaMa, Ta30BOM (pa3bl, OTI0XKEHHUN HA BHYTPEHHEN
CTeHKe KOJIOHHBI. 151 o0ecrieueHrsi KadecTBa pe3yJIbTaTOB HEOOXOOAUMO
NOATOTABJIMBATh CKBAXKHUHY, YTO YCIOXKHSET pabOThl 10 KOHTPOIO TeX-
HUYECKOTO COCTOSIHHMS KOJIOHH.

ABTOHOMHBIE MasiorabapuTHsie e eKTOCKOnbI-TonmuHoMepsl (MM ]
AMH) pa3paboTaHbl 1Jis UCCIEIOBAHUN Ha IIPOBOJIOKE BEPTHKAJIBbHBIX
CKBKHWH. DTH HMPUOOPHI BKIIIOYAIOT JABAa WHTETpalbHBIX 30HJA, YTO HE
[O3BOJISIET NIPOBOAUTh a3UMYTaJIbHOE 30HIUPOBAHUE KOJIOHHBL.

OdedeKTockon ¢ a3sMMyTasibHbIM H PafHa/ibHbIM paspelieHHeM

[Ipu BEIOOpE METOHAOB JIEKTPOMArHUTHOM Ae(PEKTOCKOINUH U TOJIIIH-
HOMETPHUH B TOPU30HTAJIbHBIX CKBaXKMHAX JJIs1 aBTOHOMHBIX IpUOOPOB Ha
TpyOax JOMKHBI YYUTHIBATHCSA CIEAYIOIHUE XapaKTePUCTUKH:

— OTCYTCTBHUE BBIHOCHBIX JaTYUKOB PETUCTPALIUH JIEKTPOMATHUTHOTO
IOJISL;

— OompeesieHue TOMIIUHBI CTEHKHA MEPBOM M BTOPOM KOJIOHH;

— a3UMYTaJIbHOE€ CKAHHPOBAHUE CTCHKU KOJIOHHHBI.

AO HII® «'UTAC» HOIydHiIo MaTeHTHl Ha CIOCO0 3JIEKTPOMATHUT-
HOHM Me()EKTOCKOITHH U DIECKTPOMArHUTHBIN nedekrockon [1-5], koTopsie
SABIISIFOTCSI OCHOBOM JIUIS pa3pabOoTKH MAarHUTOMMITYJIBCHOT'O e (heKTOCKOIIa
00CcaHBIX KOJIOHH TOPU30HTAIBHBIX CKBAaXXUH, [O3BOJISIOLIETO OCYyIle-
CTBHUTH a3UMYTaIbHOE U paJualibHOe CKaHUpOBaHUe KoIOoHH. Huxe npu-
BeICH NMPUHLIHUI paboThl AePEeKTOCKONa-TOIIMMHNHOMEDA.

B mmauHApUYEeCKON CUCTEME KOOPAMHAT PacCIlOOXEHA KOJOHHA, OCh
KOTOpO# coBmagaeT ¢ ockio Z (puc. 1). Ilo ocu Z pacnonoxen 30HAI, KO-
TOPBINA BKIKYAET I€HEPATOPHBIM U COBMEILICHHBIN C HUM U3MEPUTEIIBHBIN
COJICHOU JJTUHOM L ¢ neHTpoM B Touke Z = 0, » = 0 (MHTerpajibHbIEC HU3-
MepeHus). B nepBUYHEBIX IpeoOpa3zoBaTeIsix 3I1eKTPOMarHUTHOTO OIS 2,
PACIIOJIOKEHHBIX HA PACCTOSHUHU 7 OT ocH npubopa Ha miockoctd Z = 0,
MArHUTHBIA MOMEHT HAITPaBJIEH MEPIEHIUKYIISIPHO OCU COJIEHOUIOB (a3u-
MyTaJbHbIE U3MEPEHHs). UMITyIbC TOKA JINTETRHOCTHIO T IIPOITYyCKAeTCA
gepe3 I'eHEepaToOpHbIi cojeHou. B MoMeHT BpeMeHHU f < T B KOJIOHHAX
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co3JlaeTcsd NEePBHYHOE MAarHMTHOE 1ojie 1, a ipu ¢ > T pErucTpUpyeTCs
3J1C BTOpUYHOTO MarHMUTHOTO IIOJISI, CO3JAaHHOIO BUXPEBBIMH TOKaMH B
xosonHe. DJIC KOMIOHEHTHI /1 * BTOPUYHOTO MarHUTHOTO IIOJIL KaK QyHK-
UK BPEMEHH € (1) PETUCTPUPYETCA COTSHOUIOM Ha ocH Ipudopa, a C
KOMITOHEHTBI Hf BTOPUYHOTO MOJIs € (#) PETHCTPUPYESTCs NEPBUIHBIMU
npeo0pa3oBaTe/IiMi MAarHUTHOTO TIOITS, PACIlOI0KEHHEIMH I10 IEPUMETPY
30HJ1a IIpudopa.

Ecny HUIHHAPUYECCKHE I'PAHMIIBI OCH KOOPAWHAT COBIIAAOT C KOAaK-
CHAJIbHBIMH T'PaHHIIAMH KOJOHHEI, TO uMeeM € (7) = 0, a eciu rpaHuIE]
KOJIOHHBI COZEPIKAT paspeis, TO € (¢) # 0.

Pa3penrenue npudopa 3aBUCUT OT Pa3sMEPOB M KOJIMYECTBA JaTYUKOB
PETHCTpaLuH € (f) U PACCTOSHUS OT JaTYUKA 10 KOJIOHHBL

Jlna obecniedeHnss ONTUMAJIBHOTO pa3pelleHusl 30HI0B B IHMalla30He
TUAaMETPOB MEPBBIX KOTOHH OT 114 1o 178 mm ipeano)xeHo UCIoIb30BaTh
MOJY/Ib ¢ Tpems auamerpamu 30HA0B — 73, 105 u 136 mm. Ha puc. 2
npuBeneH o0mmii Bug npubopos. I1o KpuBBIM criaza € (#) BEIYUCIAETCA
TOJIIIMHA CTEHKH. {

st 00paGoOTKH ¥ MHTEPIPETALIMY PE3YyIbTaTOB H3MEPECHHUH aliapary-
poit MUJI-AMK «I'opu30oHT» pa3paboTaHO NpOrpaMMHOE oOecredeHue
DeViz-AMK «Iopu3zoHt». 151 BEIYUCICHUS TOJLHAHBI IIPOBELCHBI pac-
YeThl KPUBBIX CITaja MEPEXOTHOTO MpoLiecca IS 3aJaHHbIX IapaMeTPOB:
TOJIIIIAHBI CTEHKH S ¥ AuaMeTpa KOJIOHHEI 1D, MarHUTHOM IIPOHULIAEMOCTH
CTaJM |, YACIBHOW 3MEKTPONMPOBOAHOCTH G IJIS PA3NUYHBIX JUAMETPOB
npubopa. Kpupsie coxpassroTcs B 0a3ze TaHHBIX.

OmnpeneneHue TOJIIMHEI CTCHKH KOJIOHHBI IIPOBOAUTCS Ha OCHOBE ajl-
TOpUTMa MOHCKa TeopeTudeckoil kpuoi cnaga (KC) ¢ ucrnons3oBaHueM
0a3pl JAaHHBIX IS DApaMETPOB [, G, S, MUHUMAJIBHO pacxoisueics ¢
daktuyeckoit kpuBoil KC. Onpenensercs MUHUMYM (PyHKIHOHAA:

Y (240-Y0)

(I)=minj§1 Y(7)

rne Y(#) — reopetuyeckas KC; € (¢) — paxrmaeckas KC.

Ka>xaplii M3roTOBIEHHBIH MPUOOP IIPOXOAMUT NPOBEPKY HaA aTTECTO-
BaHHEBEIX MOJIEJISIX B METPOJIOrudeckoM LeHTpe. Ha Momensax TONIIHHEI]
CTEHOK TPYO OLIEHHBAIOTCS KaJIUOPOBOYHBIC XapaKTECPUCTUKU IIpuOopa,
a Ha MOJIENIIX, UMHTHPYIOIIHUX JIOKaJIbHEIE Ne(PEKTH pa3nu4yHOoN (GOpMEI
W TIOTEPH METAJIa, OMPEAENAIOT pa3peieHne mpuoopa.
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Puc. 1. MpuHumn paboTbl 3oHaa MUO-AMK «opu3oHT»: 1 — reHepaTopHbIi CO-
neHoua; 2 — aauMyTanbHble Aatyvky; 3 — J — NMOTHOCTb TOKa OT BPeMeHU; 4 —
[avarpaMma HanpaereHHOCTH; 5 — paspbiB LIMMUHAPUYECKON rpaHuLb

Puc. 2. O6wuii Bug 3oHaoB MUA-AMK «lopusoHT»: 1—d =73 Mm; 2—d = 105 mm;,
3—-d=136 mm

Ha pwuc. 3 mpuBegeHbl IPUMEPHI pacueTa TOJIIIHUHBI CTEHKU aTTeCTO-
BaHHBIX Mozeneil quamerpamu 146 u 245 mm, roe L2 — L10 — kpuBsic
MHTErpaIbHBIX U3MEpEeHui; /| — TOIIIMHA MOACIH; 2 — pe3yJbTaT Oompe-
neJIeHHs TOIIMHEI. MaKCuManbHOE PacX0XKICHUE TOJIIHHEI IJIs MOIC/IN
D =245 ymm — 85 = 0,45 mm; ® =0,02; n=18,3; 0 =3 + 10° Cmu/m, a ana
Tpy6n1 D = 146 mm — 85 = 0,55 mm; @ =0,015; u=23,2;6=3 - 10° Cu/m
IIPH TOJIIHHE CTEHKH 2,2 MM, YTO BBIXOAMT 3a IPEACIIbI THHAMUYECKOIO
IMana3zoHa Merona (MMHHMAaIbHAS TONIINHA CTEHKH TPYO OIpeAe/IsaeTCs
C 3aJlaHHOM TOTPEIIHOCTHIO 3 MM).
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Puc. 3. OnpeaenexHune TonuHbl CTEHKWU B OJJHOKOMNOHHBLIX MOZAEnsxX
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Ha puc. 4 npencraBiieHbl pe3ylibTaThl U3BMEPECHUN U BRIYUCICHHUS TOJIIIH-
HbI CTEHKH TPYO A1 ABYXKOTOHHOM Monemu. [lepBas Tpyba — muaMeTpom
146 mm ¢ TonmUHOM cTeHKHU 8 Mm; BrOpas TpyOa — quamMeTpom 245 mm ¢
TONIMHOM cTeHkH 3,8, 11,85 u 11 mmu. MakcuMambHOE paCXOXKICHHE s
IIEPBOM KOJIOHHEI — HEe Ooiee 08 = 0,5 mm; nus Bropou — 65 = 0,53 mm;
©= 0,034y, = 17,38, = 27;'6, , =3 ~ 10° Com,

IIpumep Ha pHC. 5 IOKa3bIBAaCT, KAK MOXXHO OLIEHHUTH a3UMYTaILHOE
paspemenue 3081a. iamepeHnss mpoBOAUIUCE 30HAOM guaMeTpom 105 mu
B Tpy0Oe nuameTpom 146 mm ¢ mponuIaMu, UMHTHPYIOIIMMHE IPOLOJILEHYEO
1 I[IONEPEYHYIO TpemuHEI padMepoM 70 X 2 u 230 X 2 mm COOTBETCTBEHHO.
Ha puc. 5 R = O¢ /0z; uncna I—12 — HOMEpa a3UMYTaIbHBIX AaTYHKOB,
PACIIOJIOKEHHBIX 10 NEPUMETPY; YUCIO 7 — HOMEP BPEMEHHOTO KaHaja
(mo3mHME BpeMeHa 3aTyXaHus IS a3UMyTaabHbIX 1aT9ukoB). CylecTBeH-
HBI aHOMAJIMHU [IPOTUB IIPOAOIBHOM menu (/) Ha 5-M u 6-M gaTuukax. s
noTiepeyHor mienu (2) anomanuu HaOmromaroTcsa ¢ 1-ro mo 6-# IaT4duKk,
IIOJIOBMHA M3 BCEX, YTO COOTBETCTBYET pa3Mepy IMOMEPEYHOM IIEIHu U
paBHa 1/2 mepumeTrpa TpyOBI.

HopMUpOBaHHIlL Thick 1, ana
[nybuxa, | Mogenb L2131415 L11Li3 L35 L17019 HMUp 0,0 100
M 3122,5 13428,5]175,6 24630 CHUrHan sl i i
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16171815110 22174126129135 lpmun L x Thick 1, mm 5
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Puc. 4. OnpegeneHune TonNWMHbLlI CTEHKU B OBYXKONOHHOW Moaenu
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Ha puc. 6 npuBeaeHsl KpUBBIE CIIaja Ha MIATOM JaT4uKe ¢ 1-ro mo 8-#
BpPEMEHHON KaHaui. s mpOodOJbHONW TPEIIMHBEI aHOMAaIHUHA OTMEYarTCs
Ha4yyHas C paHHUX BPEMEH MIEPEXOAHOIr0 IIPOIecca U JOCTUTAKT MAaKCH-
MaJbHOTO 3HAUYEHHs Ha 6-M BPEMEHHOM KaHajie; Ha MO3JHHX BpeMEeHax
AMIUTATYHBIE aHOMATTUU YMEHBINAIOTCS (IePEKT JMEKTPUIECKOTO TUTIA).
JlJ1s1 onepevyHoi TpeMHbI aHOMAIMU HAYMHAKOTCS Ha CPEIHUX BpeMeHax
(5-# xaHAN) ¥ aMIUIMTYAa YBEIUYMBACTCS HA MO3IHUX BpeMeHax (aedexT
MarHUTHOI'O THIIA).

Ha puc. 7 npuBeneHs! pe3yiabTaThl ONPEACICHUS JOKAJIBHBIX AS(PEKTOB
B BHUJE OTBEPCTUM pPa3HBIX AUuaMeTpoB oT 12 no 50 mm, yrmybnenuit Ha
BHYTPEHHEH IMOBEPXHOCTH CTEHKH TpyOBl auameTpoM oT 12 go 50 mwm
(momep nedekra 19, 28), monmepeuHBIX CKBO3HEIX TpemuH (8, 12). Jlua-
MeTp TpyOsl — 146 mm, TonmuHa CTeHKH — 8 mm. Omucanme MoOeIu
naHo B Ta0x. 1. MuHUMaNbHBIM pa3MeEpP OTBEPCTHUSA, KOTOPOE JOCTATOYHO
HaJE)XHO BBIABISAETCS, paBeH 12 mm, a yrayobneHue cocrasiser 30 wmm
c morepeit metanna 60 u 40% (21, 22). Tpeuruns! (8, 12) anunoit 70 u
130 mm onpenensiorcs Kak OTPULATENbHBIE aHOMAJIMU: Y€M JJIMHHEE
TPCIIHHBI, TeM OonbIIe aHOMAIHS.

Tabnuua 1
OnucaHue mopenu Ne 34
No PaccrtosHue AunameTp Neo Paamep nokanbHoOro gedgexra
AedekTa O:.gerHero OTBEPETIR. | nedbexra [uametp, MM rmy6uHa, MM
pua, M MM = ’

1 0,61 50 19 50 5

2 0,81 50 20 50 3

3 1,01 50

4 1,21 30 21 30 5

5 1,41 30 22 30 3

6 1,61 30 30 3

7 1,81 15 23 15 3

8 1,88 8 1% 70 8

9 2,01 15 24 15 5

10 2,21 15

11 2,41 16 25 15 5

12 2,56 12 1 x 130 8

13 2,71 12 26 . 42 3

14 2,91 12 27 12 5

15 3,105 12 28 12 5
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B nacrosiiee spems komruieke MUJI-AMK «I'opu3oHT», BKJTFOYAIOIIHHA
MOJYJIHA C IMaMeTpaMu 30HA0B 73, 105 u 136 MM, NIUPOKO UCIOIB3YETCH
TIPH OIIEHKE TEXHMIECKOTO COCTOSTHIA 00canHbix KoioHH B I'C 1 MO3BOMISAET
peliars CIeAyoIIHe 3a1a4u:

— OTpeAeNeHHe OCTATOYHOM TONMMHEI 00CaAHOH H TEXHHUYECKOHN
KOJIOHH;

— YTOYHEHUE KOHCTPYKILMH CKBaXKHUH;

— OIIpeieNIEHHE MECTOTIONIOKEHHS IEHTPUPYIOIIHX (pOHAPEH, TaKePOB;

— BBEISBIICHHNE TOTEHIIMAILHO OMACHBIX MHTEPBANIOB, IMMOABCPKCHHBIX
CUJIHOW KOPPO3KH,;

— IUArHOCTUKA CKBO3HBIX HAPYLICHUN KOJIOHHBI,

— BBIOOP ONTHUMAIBHEIX HHTEPBAJIOB A71s 3a0ypuBaHisi OOKOBBIX CTBOJIOB;

— YyTOYHEHHE WHTEPBATIOB NEPHOPALIHH.

F_

RS-T | R5-2 [ B3 | R4 [ RS-5 1 Ro>-6 | RS-/
Mybuwa, | Mopens [F297 453f288 4713[378 ST0}653 73211331 060 OEFI5H J6IF2IE
|

M
1:50

ORI el e i U R R

e it it AR e
L3

Puc. 6. Mpumep paguanbHbIX U3MepeHuin. YcrnoeHble 0603Ha4eHns CM. Ha puc. 5
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[Tpumep onpenenenus Tonmuusl (Thick) sxcrnyarantmoHEHON KOJTOHHBI
(OK) B I'C, Hapy1ieHHs ETOCTHOCTH CTEHKH KOIOHHBI HA riryoune 1600
u 1622,5 » ¥ wHTEepBaja CHIBHOU Koppo3uu (1626—1628 m) npuseneH
Ha puc. 8. CKBO3HOH JAedeKT U KOppO3us Nal0T aHOMAIHH KaK Ha WHTe-
rpansHeIX (L6, L8, L12), Tak 1 Ha ckanupyromux aardukax (R1-R12).

B Ta01. 2 npuBeACHEI pe3yJIbTaThl ONPEACICHHS MHHUMAILHON TOJ-
npHel B Kaxnoi Tpyde DK. XKenTslM LBETOM 0003HA4€HBI HHTEPBAJIHI,
rle OTKJIOHECHHE MUHUMAJIbHOMW TOJIIUHBI, CBI3aHHOE C KOPPO3HEH, mpe-
BEIIIAET CTAHJApT Ha TOYHOCTH m3roropieHus tpyd mo I'OCT 632-80.
KpacHbiM 11BeTOM 0003HaY€HBI TPYOEI, I/ie KOPPO3Hd KIaCCHOHIHUPYETCS
KaK HapyIlIeHHe, a TOTepsl METajljla ¢ y4eTOM IOIPEIIHOCTH ONIPEACICHUS
TOJIIKMHBI cocTaBisaeT 6omee 50%.

I[Mpu6op MUJ-AMK «T'opuzont» ¢ urwoas 2019 r. Haxogurcs B
IPOMBIIICHHOM 3KcIuTyaTanuu. Ha cerogHsAmHuH JI€HL BBIIOJHEHO
64 uccraegoBaHWsA CKBaXKWH, U3 HUX TpHU — B Ka3axcraHe, OCTaIbHBIE —
Ha oO6bexTax ITAO «I'azsmpom»: KoBeiktuHCcKOM ['KM, Tab-Axunckom
yuactke Ypenroiickoro HIT'KM, Xapacasaiickom I KM, bosaseHkoBCKOM
HI'KM.

Tabnuua 2
PesynkTaThl pacyeta MUHMManbHOW TonwmHel Tpyd 3K
Ne |Hapacrtawwas| OnuHa |MwuH. TonwmHa, | OTknoHexue
TpyObl | rnybuHa, M | TPyObI, M MM OT HOMUHana s
28 1281,57 10:15 Tyol -0,37
29 129172 10,15 6,97 0,03
30 1302,32 10,60 6,82 0,18
31 1312,07 .75 6,86 0,14
32 1322,57 10,50 6,10 0,90 Kopposus
33 1333,62 11,05 7,07 -0.07
34 1344,47 10,85 6,70 0,30
35 1354,97 10,50 5,65 0,36
36 1364,62 9,65 7,43 -0,43
a7 1374,92 10,30 1.7 -0,37
38 1385,32 10,40 5,41 0,59
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Tabnuuya 2 (okoH4aHue)

39 1395,97 10,65 6,34 0,66

40 1406,82 10,85 7,18 -0,18

41 1417,17 10,35 6,27 0,74

42 1426,37 9,20 6,66 0,34

43 1437,27 10,90 7,42 -0,42

a4 1445,87 8,60 7,06 -0,06

45 1456,07 10,20 7,38 -0,38

46 1467,12 11,05 6,45 0,55

47 1477,77 10,65 4,76 1,24

48 1486,67 8,90 6,53 0,47

49 1497,77 11,10 6,60 0,41

S0 1508,47 10,70 9,39 1,65 Koppoaus
51 1518,37 9,90 6,90 0,10

52 1528,42 10,05 6,05 0,95 Kopposaus
53 1538,57 10,15 6,19 0,81

54 1549,32 10,75 5,97 1,03 Koppoaus
55 1558,82 9,50 5,31 1,70 Kopposus
56 1569,42 10,60 5,90 1:11 Kopposus
57 1580,07 10,65 5,44 1,56 Koppoaus
58 1590,17 10,10 5,45 1,55 Koppoaus
59 1600,72 10,55 4,21 - HapyLwieHve
60 1612,12 11,40 85,75 1,25 Kopposusa
61 162237 10,25 5,74 1,26 Koppoaus
62 1632,87 10,50 3,43 - HapyLwueHve
63 1644,37 11,50 5,74 1,26 Kopposus
64 1654,62 10,25 5,83 1,18 Koppo3aus
65 1665,77 11,15 6,89 0,11
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