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2.

Hacrosiuee PyROBOLCTEQ COURPXKHT Crnocod, yOrpofloTro E MeEro-

EEKY ONDENCXGHEA YNEPHOR NPOYHOOTH 3BUMTHHX SHTHXODPOSHOHELX

NCKDHTE® MEIRCTPDAXBHHX TPySOONpPOBOXOB Ha odpasnax-nixacranex,

Ea o0pae3usex-TpyoxKax,® Ha HarypeHo# tTpyde, npd Temneparype OxXpy-
xapuel CpenH.

B OCHOBY DPYKOBOXCTB&, DPa3padaTHBasMOI'0 EISPEHE, IOJOXEHO
CHOPMYNIEDORAHROS ABTOPEME INOHATHE YXAPHO# NPOYROCTN 3QLHTHHX
DORDHTHR MAI'RCTDAABHNX TPyOONPOBONOB. JTO HOHATEE ONDenexseR
YIAPHYY HUPOYHOCTS KE8XK JIHEPI'PD DA&SPYHEHRERA H3IOAAIAR ODEK IDAMOM
LEeHTPAXHHOM yiaape B YOUOBRAAX XEOTKOCTR COyRapeHNs, SHOXBATHRX

peaJihHEM.

PYKOROLCTEBO COOTARISHC IO POESYXLTETAM HAYYHO-UCOJIGNOBATOID~
CKEX @ ONLUTHO~KOHCTPYKTODOREX paﬁor’f HPORENSHHEX B Xadoparo—
DEE SHAIARO-X/AMEYECHKAX XKCCACNOBAHMA HASOIAIMOHHMX DOKPHTAR N KON-
CTPYKUAR, &BBOEGCKOA QUHTHO-YKCOEGpEMEHTaAbHOR dasn X Coousaxs-
HOI’O IIDOSKRTHO-KOHOTPYKTOPCKOre OTRexa EHHKCTa.

ABTODH DYXoBOACTBA - A M. 32Henxy (x.?.H.), A.T. Cauxapod-
ckafl (n.x.8.), AJM. Daupdposa (K.?.H.), muxeHepu: ['.B. Acgmnuena,
O.K. Bsepa, O0.H. Kosanos, d.C. llepensa, H.H. Lorexxn.

% JKCOEDAMEHTANBEST 980TH PAGOTH BMICJHAAACE HPH yYACTMN
3.(.Augpeeroit, T.B. Kydapesoit, H.B. Tauxxaa.

Bcoconshyd HayuH(—#CCASHOBSTENBCKER NMOTETY? IO
CTDOMTSABCTEY MArRCTpAIBENX TpyOompoeoxos /BHHACT/, 198@



I. OBUME NOJOXEHWUA

C pacHEDe iHeM Teorpadil COOPYXeHMs MAUNCTpaNbHHX Tpydonpo-
OPORCKOB OT KXKHHX pP&XOHOB CTp8HH N0 KpafHero CeBep&, C ONBAIOM
I'DAHRIl CE30HHOCTH [POBENEHMS CYPOATGJEBHHX padoT, & TaKxeé ¢ pas-
EHTAEN (830B0-38BOJICKOR TOXHOXOI'EN E3OJNALME OCTDSE BCTEX BOOPOOG
00 YyIXy4leHHH MEXSHAYECKAX CBOICTR MI3OAALNMOHHHX MaTEeDHEXOB, HO-

MOXB3Y eMHX JUIA 32IETH TPYSONDOBOAOB OT KOopposud, OnNMEM N3 I'Xap~

HHX B DANY HOKR&asarTexed (NSEXO-MEXAHEYECKAX CBORCTE INOKDHTHEZ AR
JASTCH TIOK&38TeND: HX CONPOTHRIGHHEA YE&DY, VIADHHM HaI'pySKaM,

YI&DHEM BOSHEACTEMAM SHTERODPOSKOHHEHE NORKPHTHAS HOXBEPI&DT-
CA PR TPEHCHNODPTHO-CKJALNCKAX ODEpPAlMKX ¢ HIOXMPOBARHHLME TpyOa-
ME, & TAKXe B MOMEHT ONyCKaA TPYOONDORONHHX NXeTe B TpaHuen K
KX S&CHIKE I'DYHTOM. JHEDI'Hs YHapa IPDH HTOM MOX6T INOCTEL&Th
140 'z 1 Ocxee,

B cBA3d C CHAOXHOCTRY JIADHOTO ARXGHNA, KOTODOS B CIyque
FEEMTHEX NOKPUTE HA TPYOONpOBOXS ems GOoX88 YCIAOXHAETCR BCXGX~
CTRES GONBIOIMO pPasHoOOpasMA (HSAKO-MOX&HEYSCKHEX CBOMCTE ECHOAM~
3y eMHX R3IOJALMOHHHX MATEPHANOB, HEOOXONEMO, YTOOH KCHNTAHKS
9THX MATEeDHANOB HA NPOYHOCTH IPH yIape OPOBOXNIOCH B JCAOBEAX,
OJUSKHEX K peaNbHHM YCJIOBHAM OJRCIXyaTAINN,

CyuecTeymie B CTpaHe HOPMATHEM HA AHTEXOPPDOSNOHRHHE NOXKDH-
TUH OO KPHTOPHD MX yXAPHOE INPOYHOCTN pASPACOTAHH, IAABHHM O0p&-
30M, HMA OCHOBEHAHM DO3YABTATOB ECCASNOBHHEA BTOIrC CBOMCTEa HO M6-

ronExe IJOCT 4765-73. Tlo sTOMy MOTONY VXABDHY® HNPOYHOCTE NOKPHTNS

¥

OIpeNexArT NyTeM nxacradeckoro redfopmmporpanms romxoi (0,8-1,0mMM

A30XMPOBEHHOR mnactHHe npe ynape (puc.la). Mozexs IoCTXPOBARHOIM
cruocoda HEe OTPEXA8T DOSXBHHX YCXOBRR COYXAapeHNAR NSOXALNN X& TDY:
de( ( TpySonpoBoms), TAEK K&K LXACTRYeckaxm xedopManms CTOHKNX TpYy-

64 HE NOOyOK&a8YCH,



4.

JBXDHAYeCKed NPOYHOCTS VETEPHBONA M30JMSAM BOSTIE EBMHOD
HAXOG MCXBHUYOCKOW HOPOYHOOTHA MRTAAAR, [lOPTOMY IDH YyIAPDHHX BEXDY:!
K0X, BOONDUHSAEMHX M>ONMPOBOHHOM TLYOoiR (Tpydomposonom),moip!
THC BOE' O UrPACT POABh 1eMAers BIAOTH N0 CBOCYrO DESDYNGHHER.

Tokir: o0pa3oy, B pPeanbHUX YyONOBUSAX DPE3DYWCHZE 36METHHX
norTuTKe HO K3OAHPOB: HHO Tpyde (TRydompopone) NPOACXOLET [0 T
Ny YACTHOTO BHQUPOHINI. [N HErO XOPAKIe[PHO COBNONCHUE MOKOHMMYyM
OO PHCOTO NV OYIRCE C MEKCUMYMOY MCOTHO!! KOHTARTHOD XohOPMOINIU,

LUeyM nocsciHol! CHA3EH O NOMEHTON POSpymeHRR NOKPHTRA, KOTO=
pdit B CLOD Ouepenb, OOYCJORNEH HAIOV Marepsala HSOJALIRA, Cro
(ri3nu»CKIRy COCPOSHAGK K TOMIMEBOI CN0K.

DCRA Opit MCIINTOHUMA SHTUROPPOIACHRUN NOKPHTAL HE8 NPOWOC?]
gp# yarpe BC OOCCLUSYWIBROTCA yChoDud yOSpHOYO BRGIPOHAA TO ONMH
4 POT 3¢ M3OJAUKOHHER ypTCpPULS B ONHOM 4 TON X8 ¢ U4IUNCCROM
COOTOsHUMI, L 3CLUC.NOCTE OT RNER XCCTIROCTH COYXPPOHRA, odnnioeT
[T BJUISIEN CONPOTUEJCHUACY VIODHOMY DO3DYyTIGHHD, IO O0BSICHABTOCH
TCV, YIQ C H3NCICZM4CM XEOTKOCTH OOYLOPOHMST MCHAGTCR THI YN pHOI

LUIPY. iCH A,
[ipiyep SCBUCHMOCTE HDOWOCTRE UPA yHOPO DASAMYHEHX H3O0ALIIM-
OHIUX MOKPHTHRA OT RCCTKOOTA COoyuarenusa npy ACNHTCHAR BINDCTDR=
pyer pac.l, COUTGHAA OPOBOJAAR B YCJAOBUAX BOSMORKHOIO OMEMOHAS
COYLADAQNAXCST JJEMCHTOB, CXevea COYNApeHMI NOKa3aHe HE PHEC.I.8e

[lp:1 BPOM RCCTKOCTBH COyJNSpEHUs KeR 8PIYMENT, UMBHANZ OyTen U3NCHS
HAS TOMNMHY A3ONAPOLDHHOY NALCTHHH-O0DPA3NA.

13 pnoe.l BANHO, YTO A BCrX MOIPUTHY QYEKIMA Ma(«‘:)
EMEeT MaKcHaMYy:i. LONMIUHE 270T0 m:aaon% A ero No3OXcHAe H8 OCH
¢ - oca moreHesmd TOMUMH OCpASNA-UIOCTUEY POSIUYHN A KARLO.
T'C NOVPiITIHe
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6.

OGme: y1 BeeX MRTOPHRJOB ABTAGTCS TO, YTO UX NOXA3ATENA 5Iepran
PC3D,/CeliLl OCTONTCA UPAKTIYCCKA HEHSMEeHIIVA NPl A3MOHEeHAN TOJ-
Luthil WG CTUHOT 4,0 v B QoJice , KOISR B IpouLecce COy D peHMs
MPORTIMNCCKY OTCYTCTLYCT CMAneHUS COYNapsuolmesa SJICMCHTODR, B
OTIX YO ORIAX MOITHUTUR POIPYIAGTCH OO TIUY Y PHOTO BHGDCHIIfA,

YUOHBECHAC TOJLUIIN A30JRPOB HHOI M CriHd BJACYeT 38 cOodon
CUC [CHAC OO§Me (NLJEXCH ONQACHTOB, M3Me 4. T XapakTep (run) 13 py-
MeRAST OOYPUTIR NPl yiale 4 NPUBROJLUT K HOBHICHUD W K NOHITS-=
HUD NOrE307CIA COMPOTHMLICHINT H3OMIUIM yRopHiM HArpYskeM. .1 ocaa
JICOEONIge MONPUTIR 3NCCTIYHOC,TO YeM Ooubliell riuGrocrhid
o0KOLL T ILQMMOCMAA VOHCTPYKIMA (9eM MCHBG TOMNMHA INACTUNU),
701 OCIIBLIC OTIVIOHCHIH B [OI'E3aTCIIX YIQPHO!! NPOYHOCTH B CTODOHY
3RLCRIT N0 CPOLHCHIIC C PO3DymEHAcHM N0 TUNY YIAPHOTO B aJ(PCHEH,
ToK 10T 430MIONNo} NoHTH (Kpuposs 3) B TOYKE MAKCIMYNE STO
RFTITICRIS ITCCeT O0NIce YoM Bropym CTercH®, YJnpHAT NPOYHOOTH
L aTe.! Toyke ( U/(*ﬂf?) 7 60 am) Gonce vem B 100 pe3 Buue

W (4,00, (6,00 «va 22 0,6 mae

L oenyyre DNOVCKIHOrO HEMAACTHo i iLMPODONHOIO HOKPUT I )
CRIOHNOYO K XpyunoMy pespyicHAn (xpusta 1), yippHas NpoYHOCTS
B roure verauy: (U (2, 0) = 8,0 m2) ToNBEO B MOATOD: DPAIE
SoMbe g2 B TOYKOX T2 4,0 vz, Lo pig OTOTO MOUPUTHAA XOPOK-
IC]O i1 NOHILABIL OHCPTH PO3 ¥ CHAZ C Yy eHBUICHUAGY TOMNIHY
DOP BIN-IUACTAN . ¥ HEro M(’I,O) vensme U (4,0), u(6,0)"
ooJles 4Yem B TP:A pPO3QO.

Tariat 00pasoM, ec N3OVALMORREA M FCPUAJH UCTHTHBATE 1O
TOCT 4765-7C,T.c. Ha nuccrasax 0,8~1.0 mv 4 0O oXewsp COy.JmBpo-
mg pue. I.p)  ro nomydunemse eSyJNBTOTH HO MOTYT OWTB HCHOND~




7.

SOBAHH NJA ONUEGHRKH MCTHHHOI'O CONDOTHBISHAA VESDY GHTHRODPDOSKOH—
HAXC NOKPDHTAA H& MArACTDPAALHHX TPYOONPOBON&X. J8MATHHS OOKDH-

THH H&8 MATHCTPAJABHHX TPyOOnpoBOn&X pal3pyuanTos OpM yRape TOoJNb-
KQ 0O THIY YRapDHOI'0 BHEIDEHHA, N YCOXOBMA KX MCHONTERHEA KOJAKHH
O0CCIIeYATE HMSHHO 3TOY BEN pDaSPyUCHEA,

Ha pEc. I 9T0T THI paspymeHMs Xapakyepxsyp? Te y4acTKA
KDHEHX 3&8BHCAMOCTH yHE8pPHOX IPOYHOCTE OT TOMIMHH NOXJXOXKE, KOI-
I8 ee TOJMUHA HE YMeHBasTCH MoHes 4,0 mu. [loxasaresnm 9RepIsn
PE3PYWBHEA B THEX TOYKAX OYWOCTBEHHO ( HR BSJMYNNY IO KEyX HO—
PANKOB) OTJHYEOTCH OT IOKAasarTe el B rouxax, I'ie NPOARAACTCAH

gAacTRYecRER npormd MAACTEHH-HOIJOXKN,

Tpedyemue yCXORHA COYXINAPOHEA ofecneuxBaeT paspadorTanHul
aBTOD&ME CHOCO0 oupenedMeHMA DPOYHOCTH NOKPHTER NDPA yX&ape.
Crioco06 OTAMYESTCH Te&M, YTO €I'0 (NSEYeCKed MOoxexd JI-I xapaKTe-
PHE3YETCA NOCTATOYHOR CTEHSHILD COOTBOTCTREA POSANBHEM YCIOBHAM

COYNAPEHHEA H3ONALMNM HA Tpyle.
2, YCTAHOBKA A ONPENENEHAA YIAPHOU IMPOYHOCTH

SAUTHHX TIOKPHTHA MATHCTPANBRHHX TPYBOIPOBOIOB
yT « 1

2.1. KorcTpykuma JT-1 NOBBONAET OHPERSAATHI YAARDHYD NDO%--
HOGTh SaMATHHX NOKpUTHR HA TpyduaToM odpasns (pxc.<), Ha oG-
pasye-mnacruHe (pHc.4) ¥ Ha Haryproit rpyde (pmc.5).

Coynapmo(AMECH SJEMSHTEMN NIPH 9TOM ABAMOTCA! NOKPHTAE Ha
odpasnax (Ha Tpyde)-1 m Soex-<Z CBOGOIHO Hanaxu(ero I'pysa.

AcranyeHde CMOMSHHUA COYNADAKNIINXCA SXSMEHTOB JNOCTAran? B
crygae Tpyddaroro odpasua (pac.<) IOTHOR nmoocaxxof 6o Ha oTaX

HYD OODABKYy, X6CTKO 32KPEILISKEYD K& omopax 3.
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llpA 4CnONB3OBEHMAU [/ CPUHIoTOrO .Opastn {(puace4) nocineiHult
{I) =cerro zakpensAercd le mWIockoll HOROBOJIBHE 3, COHTHDOE HHOI}
TA¥, YTO BOBIUOEHO €¢ JKib BUHYREERHOC IOD.ISOHTANBHOE NepeMe lCHH
¢ IO CIh.) VIOPHOTO RIHTQ 8.

L2 ™asBHOCTD CDOOONHOINY MancHEd YISNIICYo I'py3a odecno-—
SUDeET RENNOBRgmM nuNUHnp 4 ®oTopuit BawitrOM O SQKDPRNJLTOT
B OfIOp © € HO3VOIAOCCT HD BOPTHRVONRHOTO INepDA/EiCHM4A TOABIO B NO-
et acrpolirn Y-l v pdore,

Lee neranp YT-1 cronTUpOBAHY HE CTnpHO? maure 7,ycTeROBJM-
3oenolt Op4 »oHTe™Ee HelonBITIHO ZCOTHO Ho OCTOHHON TYH 1AMERTC.

Zerie ToHmdecCK: 1 Xxaparrepacrirg JT=I

ICrICLATYPE UCUUTCHAA K CO3eae S13

fucore norsera rpysa, ms 0F 53 10 seeee 700
vincca rpy s KT 0,293 0,97 seses 6,0
Fepiye e Golike M g,0

Tropiocth cTany oolxa gz Hirze 60 HRC

CinNrycre 0OXSnHS
6) Tryoiat

JULIHD A% <00
BHYDPPCHHUY xioaerD A 5 HII
TOJLLLIE CTCHEY VM He teHee £,9

) mnacriaHo s

JJUTHE N 0
CLIPIRS 150
TOJLLUHES 2 He Mmeneo 4,0

p) HOTYPHCH TPyOa,
T PyOQOiIPOLOIS

JLKL @TP M 3L vesess 14:. 0
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i0.

YT-1 ycTeHarprArapT Ha GETOHAOM (YHIaMeXTs O COCJINEEHHEM CTDO~

'O BEDPTEKBJIBHOQTR HaNDARIAOUSI'O0 NEXMHIPSR.

<.3, UOpasuuy mias KCOHTEHEA.

B S&amMCEMOCTE OT BMIA& NOKPHTHEA K CHOCOO8 6I'0 NAHGCEHHA, HC~
Ioasp3yenya OOPA3IH MOrYyT GHTH! B BANG ILIARCTHEH, TPYOOK, & TEKKS B
BANS OT 83KOB M3 HETYDPHMX Tpyd pasmepoMm I60x200 » mpoemii,

[IOXroTOEKE NOBODXHOCTHE O0pASIOB NEDPSN HAHECESHNEM X3OJAIAX
NOJNEH& COOTBETCTBOBATH HOATOTOER® IOBEDXHOCTR METAIAZ N3O0JRDYS~

¥03 TpySu (Tpydompomoxa).

Cnocold # YCROBHA HAHECSHEN NOKDHTES K& 00pasel] NAOMXHH COOT=
BETCTROBEATE TEXHOJOTEN ESOXAIEK TpYOH (TpyOSOmpoBONSR).

Odpas3iu nepen MCONTAHASM EBHESDEMBADT B TEUYGHHMES BpPeMeHN, 00yc-
JOBXCHHOI'C THIOM DOKPDHTHAS IJAA PEJIAKCAIAX HANDAXCHAR, BOSHEXAIMX

opR er¢ (OpMEPOBAHEX,

3. NPOBENFHAR MCINTAHMA

3.1. McourTanse DOKPHTHA HA odpasuax-rTpydkax (pHc.2).

3.1.1. Ipa momomm roxmumxomepa MT 3IH, MT 32H, MT 33H x3uepa-
XT TOJIMHKY HORDHTAA H6 MEHES WeM B TPex TOYK&X OO odpasynueil x Ne
MeHSE YeM B YOTHDPEX TOUYKEX IO OKPYXEOCTH, T.6, HE& MEKSS YeM B Y€
10-12 Toukeax (3x4=12) o0pasiia M BHYNQEANT CPONHES SHAYGHHE TON-~

3.1.2. O0pazen pasuevsap? Ha TOYRK InuA yrnapa, DOMOUaDT Ha On-
DABKY K&K IIOKA88HO HA& DHC., 2 N X8CTKO 3AXpSILIADT B OIOopax 3,

PaccToqHre 0T KpadA odpasua N0 TOTKE YHIpR E MAXYY TOYKEME
NCRXHO OnTh He msHes 30(MM), B cxyvas xpynxoro paspymeHEA OOKDH~
TES, © OUPDASOBAHNEM TDSIMH X OKOJOB, HNOOCI&NYIUHE YNEDM H&HOCAT B



I1,

TONLN Y HAO PECCTOAHM He MeHee o my or odprzorcmmelflcss TpemiHy
IR CROJE) o

C poronbm NepenrAvHEX oHop 5-6 YOToHABJEBNOT RANpamton’
WwuHnp 4 Tox, 9rolu ynopAmas NOBCPXHOCTS Joftka 2 CEOCOEHO K-
(LA Ch OOFPUTIL NP HYJCBOY OTMETKG B: IKEVI@ BHCOTH RBOXEHIT Irpy3a

3. 1,3.70 HOMOYpOM@ DHUCe3 HONOUPaOr yaccy rpy3a,sHes npef-
MCACTOCIYY YIGPHYD NPOUHOCTE MONITHST,

B ey wie, KOIE@ NPOHIONaN Cros YALPHET MPOYH JCTH KBOJLT ULT
HCLIBLCCTHN (MOCCY TDYBE Noa0ups OF cneyy: Ny odpasoM, llyrem noore-—
1OHHOTO NPIOJUI™CHIA CNPeNONAnT HaMOOoJBIY Y Maccy Ipyla D max , 1Pz
FODUPOI LOKPUTHe eme e HApPYHGRO, it MIRIL LJABHYD Qmm, pe ZpyIoomyn
TOVPITIR € DHCOTH éL =25 vy PN2HOCTE MOWIY DTAMII MOCCAM'I A P
HO AGJELIC OPCBUTGT® U, O KI' npa U < 0,0 iz 14 I,0 Kr nmpu
L > 5,00 Ji=.

PospymcRie NOKpHTUI GUKCUDYOTEM UCKPOBIR UCOOKTOCKOIOY MM

AOrsTEehill © KB H8 1 My TOMIMH!) B307:TLUl,
LONYCUOsTCsl  METOR IOHTOARTHOIO FOHTPOJS CIJIOIHOCTHE HOCDE N
CTBON CLDWALINUST OXPCCTHOCTH TOUKY V.45 WiCLTPOJLITOM.

Coleds Lulyi HHIM MO HONOTDOMME DIC.4 TIpPy30M A4S0 MONOOCDOHHHN

P
10 Calela pmap + L~ (an pm;m"% ) ECUYT COCCTBCHHO L{CMI=

o
TUGHUA, MOISIA BUCGTY NOUCHAA TPy3a b upcieyaXx <0=-CO cM, G UH.epBa=
e 4 %L 0,5 ov, dueprimw y'¢ po B NPOTOKONAS Ucaure g QHRCKDYDT
MO TORIOM POSPYWOHIN [T HEPR3PYIIOHMA DK TIOKO3THO HA NPUMCDe B

rcosume I “uo® -"pyriepzano¥, "Her® - "he muepmano,
3.2+ lICMITOAIIC DOYDHTAA HA olpasusx-—-nccraiax (puc.4).

CoZele BMOTSIDT TONIMAY MNOKPUTAT HE MPII68 YeM B JBCHTA TOY~

0¥ U BHWICIIIIT cpefHee 3RAUESHIe TONMARY J .
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13.

Tadnanp 1
flop:uorr acvena dHepIy _pa3pymeHus
( /A - aucro mrosn, ~ BCC TPy3E),
Noropnan norporisa - TOHI
Tovzunue norpurias o/ =0, 90-1 1T w3 é”'mI. 0<Z My
oo Tep T e ”'!Zm[’" e T L S
O:f“ag { fIZI" b s&mﬂ—! ng i ‘ 6 | ZJ# (Tpavicsa-
= : I "ya®™ | "ugq¥| f ! ' Rie
1 I, 13,0 1na 13,0
2 I,o 18,50 na <0, <
S 1,5 14,0 »mn 1,0
4 IO 14 O In Ber 217
O [, I4 0 Her 21,0
6 I.5 IS,S ra 0,2
7 1.5 14,0 ner 2L 0
g I, IG5 HeT <0,<
9 I,o Ig,0 ner 19,0 Paspyme-
| 10 I, I2.5 mn 18,7 IRB.74 w 12.“5 &
139 II I, IC,0 HeT 19,5 70,47 1 29 KO-
I< [, 185 Her 14,7 FUpyTe
I .5 Id 0 & 13,0
14 T.5 rgtf} b4 18,7
15 I,o IT,0 m 19,5
16 1.0 13,5 bi's 20, 2
17 1,5 14,0 ger <1,0
1.3 I,5 IS5 1o 20,2
9 1,5 14,0 e I O
v 1,6 14,5 Her <I,7

e Gk vl il e WA M O WGE ARl W N el el Ay el Vel AR g

Ir.eeeusnmes  JroCHIE morosa TOAS O3HOYAET S
D 9ic 1TONe — OHSPTUT HePaspymeHIs,

B SHOM OHE TEJR — SHODPIULA O3 Pyl CHUS «
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