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H3BECTHH BLICIIIHX yqEJ>HI>IX 3ABE,li;EHHH 
N!l4-5 JIECHOH )KYPHAJI 1995 

JIECHOE X035IHCTBO 

Y,li;K630*525 

H.H. IYCEB, C.B. KOIITEB 

ryceo Hsan HBaHOBJIII pOl{l!l[CSl D 
1930 r., OKOH'mll Apxaa:rem.cKHH necareXHHtie
cKH'lt HHCTHiyT, .D:OKTOp CeJibCKOXo:m.iCTBeHHJ.IX 

aayx, npo$eccop, 3ane.nyrom:HH: xatj>e,Dpoli nee
naH TSXCSUHH H necoycrpoiic'ma ApXSHre.'Th· 
cxoro rocy.napcTBeHHOro reX:HWJ.ecxoro ytm
aepcwrera, 'lJieu-xoppecnoHACHT · AEH P(D. < 

liMeeT 6onee 140 neqann.IX TPYAOB B o6JJ:acm 
HCCJIC.D:OBa.HWI 38.KOHOr.tepHOCTeH cflopMHp011a

Hllil:, pocra, I1pOJJY.KTHBHOCI1l H pa.QHOSWibHOro 

HCilOJn.30B8HIDI TaC:IKHI:.lX JICCOB. 

Konreo Cepreii BHKFopoBH'I po.nruic:H 
B 1962 r., OKOIRHJI B 1985 r. Apxam-em.c:Km1 

JICCOTeXHHIICCKJIH: HHCTJrryT, KaJW!l{ST CeJibCKO· 

xooJliic':rneHHhiX. uayx, crapwHH npeno.nanaTcrrh 
ApX8HfeJibCKoro rocy.napcTBeHHoro TeXHH<rc
-<:Koro yHHBepcHreTa. HMeeT 9 ne1.Jann.IX pa6oT 
B 05JiaC'IH my'leHHH TOBapHOC'lll CJIOBhlX )::tpel\0· 

croeB. 

COPTMMEHTHA5I CTPYKTYP A CPE,ll;HETAEJKHbiX 
EJILHMKOB 

ITo MaTepnanaM <jlllKTli'IeCIWii pacKpllll<emm CTBOJIOB emi 
Ha KpyrJILie JiecOMaTepHaJILI B COOTBeTCTBllll C Tpe60BallllliMH 
HOBbiX rOCToB ycraHOBJieHbi 3aKOHOMepHOCTH BbiXO)(a COpTH
MeHTOB B eJIOBbiX .zqJeBOCTOliX ll COCTaBJieHbl Ta6liHIU>I )(Jill liX 

MaTepHaJILHOH 01\eHKll. 

Based on factual information of cutting spruce boles into 
round timber in accordance with new GOST requirements the 
regularities of assortment yield in spruce stands have been stated, 
and the tables of their material value have been made. 



8 H.H.Tycee, G.B. Konmee 

TIOBhii!IeHHhiH cnpoc Ha .zweBeCHYJO npo)J.yKnHIO H 3Ha•m

TeJibHOe HCTOII(eHne Tpa;:J;Hl(HOHHO OCBOeHHbiX JieCOCblpbeBblX 6a3 

EBponeiicKoro CeBepa Bhi3BaJIH Heo6xo.n;n:MOCTh 6orree noJIHoro n: 

pal(HOHaJibHOrO HCITOJib30BaHIDI JieCHbiX pecypcoB. 0CHOBHbJe ITO

Tpe6HTeJIH eJIOBOH .n;peBeCHHbi perHOHa - KpynHeHII!He JieCOITHJihHO

.n;epeB006pa6aTbffiaJOil(He H neJJJIIOJI03Ho-6yMaJKHhre npe.n:npiDITHl! 

(.n:o 80 ... 90 % 3aroTOBJieHHOH B pemoHe ,zweBeCHHbr). B nocrre.n;Hne 

rO)J,bl Ha6mo.n;aeTCSI CHHJKeHHe ITOCTaBOK ,ZWeBeCHHbi .n;ID! JieCOITHJie

Hllil H YBeJIH'IeHHe HX B l(eJJJIIOJI03H0-6yMaJKHOe npOH3BO)J,CTBO, OC0-

6eHHO AO Bhrqer.n:arrec Pecny6rrHKH KoMH (Ta6rr.l). TaKal! cMTya

l(IDI npHBeJia K TOMy, 'ITO KpynHeiinme JieCOITHJibHO

.rr,epeB006pa6aTbiBaiOil(He npe.n:npHi!TIDI ApxaHrerrhCKoro npoMy3-

rra C )J,OpOrOCTOS!Il(HM HMIIOpTHbiM o6opy.n;oBaHHeM pa6oTaiOT He Ha 

IIOJIHYJO MOII(HOCTb HJIH B006Il(e rrpOCTaHBaiOT H3-3a OTCYTCTBIDI 

Cblpbi!. 

Me)!{)zy TeM pecypcbl ITHJIOBO'IHOH ,ZWeBeCHHbl B eJihHHKax Ce

BepHOH H cpe.n;Heii Taiirn: II03BOlll!IOT IIOJIHOCTbiO 3arpy3HTb MOII(

HOCTH necorrHJihHhrx 3aBo.n;oB. Pac'IeThl IIOKa3biBaroT, 'ITO B cpe.n;He

TaeJKHhiX eJibHHKaX BbiXO)J, ITHJIOBO'IHHKa H CTpOHTeJibHblX 6peBeH 

COCTaBlll!eT 6onee ITOJIOBHHbl liHKBH.n;HOrO 3anaca. Pal(HOHaJibHOe 

liJiaHHpOBaHHe 3arOTOBKH He06XO.n;HMblX COpTHMeHTOB HeB03MOJKHO 

6e3 COOTBeTCTBYJOII(HX perHOHaJibHbiX TaKCal(HOHHblX HOpMaTHBOB. 

Ta6rrnna 1 

CTpyinypa BMB03KH JICJioBoii t~pesecHHM no 
AK CesepoJXee Apxanrem.uwii o6JiaeTH H AO 

BLI'ICI"JiaJlec Pecny6JIHKH KoMH 

CopTHMeHT 

IlnJIOBO'IHHK 
CrpoiiJiec n rrowonapHHK 
Py)ICTOHKa 
Cyt~ocrpoiirrec 
CTorr6LI 
TapHhlil: KpliJK 
Earraacbi 
liiiiaJiblillK 
<l>aHepHblii KplllK 
Tipo'laJI .lleJIOBal! 

,D;erronall .IIPeBecHHa, % 

Ceneporrec AO BI.I'Iert~a-

47,8 
3,9 
3,2 
0,1 
0,3 
0,7 

41,7 
0,8 
1,3 
0,2 

rrec 
28,3 
5,4 
1,2 

1,0 
1,0 

50,4 
4,1 
6,6 
2,0 

OneHKa copTHMeHTHOH CTPYKTYPhi eJibHHKOB cpe.n;Heii no.n;3o

Hhi TaHrH npoBO)J,HTCSI ITO Ta6JIHI(aM (8), COCTaBJieHHblM B COOT

BeTCTBHH C rOCT 9463-72 Ha KpyrJible JieCOMaTepHaJihl (!), 
OCT 13-76-79 Ha Cblpbe .n;IDI TeXHOJIOrH'IeCKOH nepepa60TKH [9] H 

.zwyrHMH ycTapeBITIHMH HOpMaTHBaMn:. OcHoBoij ·Ta6JIHI( l!Blll!IOTCJI 



CopmUMeHmllllR cmpyKmypa cpei!Hemae:J/CIIblX eJlbiiUKOB 9 

Ta6JIHL(bl 06'beMOB CTBOJIOB no pa3pl!,ll;aM i'ibiCOT ·o,!I,HOB03pacTHbiX 
eJibHHKOB [6]. 06mrrpHb!H paHOH npHMefieHHl! Ta6JI!fl(, BKJUOqaro
ll(lfll ceBepHyro, cpe.n;HIOIO H qaCTb IOlKHOH nO,JJ;30Hbl TaiirH [8, ] 0), 
o6yCJIOBJIHBaeT HX YHHBepCaJib!!blll xapaKTep, !!0·. npH 3TOM CJia6o 
yqrrThiBaeTCl! perrroHanhHal! cnel(mprrKa noTpe6neHHl!. HoBbiii 
rOCT 9463-88 Ha KpyrJibie JieCOMaTepHaJibl [2) npeJzyCMaTpimaeT 
BbJ,ll;eJieHrre, B OTJIWme OT rrpe.n;biJzyll(ero, 'rpex copTOB .n;enoBoii .n;pe
BecHHhi. H3MeHifJIHCh HOpMbi _rrpe.n;cTaa,'IeHHOCTH nopoKOB, orpaHH
qrrBaiO!l(HX COpT!!OCTb, JBeJIJiqeHbl ,n:onyCTllMb!e pa3Mepb! cyqbeB B 

necoMaTepHanax Bcex copTOB, a y necoMaTeprranoB 3-ro copTa -
rHHJieii H KpHBH3Hhi. Heo6xo,li,HMO TaKJKe"yqHThiBaTb perrroHaJibHbie 
oco6eHHOCTll TaelKHbiX eJihHHKOB If CBl!3aHHYIO C HHMll copTHMeHT
Hyro CTpyKTypy•[6,7]. 

));Jill H3yqeHHl! COpT!iMeHTHOll CTpJKTYPhl cpe.n;HeTaeJKHbiX 
eJibHHKOB B KapronOJibCKOM, llieHKypcKOM, BHHorpa,n:oBcKOM nec
x03ax ApxaHreJihCKOil: o6nacTH, YxTHHCKOM necxo3e Pecny6nuKH 
KoMH no.n; PYKOBO,!ICTBOM H.H. ryceBa 6biJIO 3aJIOJKeHO 30 npo6HbiX 
nnoll(a.n;eil: c py6Koil: H o6MepoM 2098 .n;epeBbeB (no 25 .. .30 Ha npo-
6e), B TOM q!fCJie 10 co cmionmoil: py6Koil: (Ta6n.2). 

Pa3pllli 
BLICOT 

II 
III 
IV 
v 
VI 

HToro 

Ta 5JIHI.(a 2 
011LIT11Ide MaTepuam.t 

'fuCJio npo6m.IX i 'fuCJio -;~;epeBbeB, 
rmoma)(e:H, JJIT. IIIT. 

3 
5 
9 
8 
5 
30 

215 
373 
804 
474 
232 

2098 

)J;lili XapaKTepHCTllKH pacnpe.n;eJieHHl! .n;peBOCTOeB no pa3pi!
.[(aM Bb!COT HCnOJib30BaJill MaCCOBbie MaTepHaJibl rJia30MepHOH TaK
Cal(lllf. 

):(Jill 3aKJia.n;Kll npo6 6b!JIH n0.[(06paHhl .n;peBOCTOll, cpe.n;HHe 
no nOJIHOTe ll nopO,l:\HOMY COCTaBy ,liJil! pa3Hb!X pa3pl!,!IOB Bb!COT, 
ycTaHOBJieHHbiX no COOTHOilleHifiO .[(HaMeTpOB li Bb!COT 15 •.• 20 .n;epe-
BheB pa3HOH TOJID~HHbl. ' 

Bee cpy6neHHbie Ha · np96ax .n;epeBbl! pacKpl!lKeBbiBaJIH B co
OTBeTCTBHH C rOCT 9463-88 Ha Kpyrnh!e JieCOMaTepllaJibl [2], rOCT 
3243-88 Ha .n;poEa [4] H TY 13-0273685-404-89 Ha .n;poBl!Hyro .[(peBe
CHHY ,liJil! TexHonorrrqecKoil: nepepa6oTKif [12]. PacKpl!lKeBKY npoBo
.lllfliH no MaKCHMaJibHO B03MOJKHOMY BbiXOJzy .n;peBeCHHbl no KaTero
p!il!M KpynHOCTH H COpTaM C yqeTOM .n;onyCTHMb!X ITOpOKOB. 06neM 
nonyqeHHb!X COpTHMeHTOB Onpe.n;eJil!JIH no Ta6JIHL(aM rOCT 2708-75 
[3]. KaTeropHH KpynHOCTH copTHMeHTOB BbJ,ll;eJiliJIH cornacHo npH
Hl!TOil: IIJKane [11]. K KpynHhiM OTHOCHJIH copTHMeHThi c .n;HaMeTpOM 
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B BepxHeM 0Tpe3e 6e3 KOpbl 25,0 CM H 6oJiee, K cpe,[(HHM-1 OT 

19,0 ,[(0 24,9 CM, cpe,[(HHM "2- OT 13,5 ,[(0 18,9 CM, MeJIKHM OT 5,5 

,[(0 13,4 CM. 

IIpH onpe,[(eJieHHH BhiXO,[(a copTHMeHTOB no copTHMeHTHbiM 

Ta6JIHI:(aM BaJKHO npaBHJibHO n0,[(06paTb IIIK!Ili)' pa3pll',[(OB Bb!COT. 

IIpHMeHHTeJibHO K eJibHHKaM EBponeiicKoro CeBepa pa3pa6oTaHbi 

,[(Be illKaJibl: 1) ,llliJ! O,[(HOB03paCTHb!X H yCJIOBHO-pa3HOB03paCTHbiX; 

2) ,llliJ! pa3HOB03pacTHhiX .[(peBoCToeB [6]. B eJibHHKax cpe,[(Heii no,[(-

30Hhi TaiirH 6ollbme no,n:xo,[(HT nepBaH mKarra. 

06oeMbl CTBOJIOB no pa3pH,[(aM Bb!COT ,[(aiOT BnOJIHe YAO

BlleTBOpHTeJibHYIO TO'IHOCTb. CHCTeMaTH'IeCKaH OillH6Ka paBHa 

+ 3,9% [6]. 
CopTHMeHTHO-COpTHble Ta6JIHI:(bl COCTaBIDIJIH Ha OCHOBe <!JaK

TH'IeCKOro cpe,[(Hero Bb!XO,[(a COpTHMeHTOB pa3Hb!X KaTerOpHH 

KpynHOCTH H COpTOB ITO cryrreHHM TOJimHHbl H pa3pH,[(aM Bb!COT. 

,lJ;arrbHeiimee Bb!paBHHBaHHe H JBli3KY npol:(eHTOB Bb!XO,[(a COpTH

MeHTOB npoBO,[(HJIH no MaTeMaTH'IeCKHM MO,[(eJIJIM. B KaqecTBe 

OCHOBHOrO ypaBHeHHH npHHHT nOJIHHOM TpeTbeH c--reneHH 

Y=A +BX+ CXZ+DX3, 
r,[(e Y- Bb!XO):( COpTHMeHTOB, o/o; 

X- ,[(HaMeTp CTBOJia Ha Bb!COTe rpyAH, CM. 

3Ha'!eHID! Ko3¢lPHQHeHTOB A, B, C H D rrpHBe,[(eHbi B Ta6n.3. 
Ta6Jinua3 

KoJ#mllleBThl M2TeMaTII'IecKHX MO~CJJeif copTHMeHTHLIX rn6mm 
cpe.~n~eraemiL~X eJJLRHI<OB 

CopTHMem Pa3pll.l( Ko3cM>HUHeiiThl ypaBHeHHI! 
BbiCOT 

A B c D 
.D;erronaH 

,llpeBecHHa: 
Kp)'IIH3ll II -778,099 54,1743 -1,14304 0,00808 

I III -708,390 48,6953 -1,01051 0,00704 
IV -682,850 46,7297 -0,96842 0,00676 
v -639,562 43,3487 -0,88910 0,00617 
VI -544,159 36,0222 -0,71428 0,00048 

cpe.lnlllll-1 II -1152,704 120,5273 -3,91490 0,04067 
III -1129,030 116,9583 -3,76940 0,03891 

I IV -1091,811 111,8596 -3,56800 0,03650 

I 
v -1051,410 106,5158 -3,36230 0,03410 
VI -1025,332 102,5167 -3,19440 0,03200 

cpeJnlllll-
1n2 II r657,452 80,4552 -2,79710 0,03010 

III -627,824 76,2016 -2,62450 0,02801 



CopTHMeHT I 

HToro 
,ZJ;eJIOBOii 

Cb~pr.e I 
TeXHorrorn- I 

qecJCoe j 

,lqJoBa 

OTxo!l)>i 
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llpoooJI:JICe1!ue ma611. 3 

Pa3pll,!l; J 

BbiCOT 1---;---r----,~-,----;,.---.,....-----;::--

IV 
v 
VI 
II 
III 
IV 
v 
VI 
II 
III 
IV 
v 
VI 
II 
III 
IV 
v 
VI 
II 
III 
IV 
v 
VI 

A B C D 
1 -593,853 71,3734 -2,42735 o,o2559 

-566,051 67,3202 -2,26110 0,02355 
-536,756 62,9276 -2,07510 0,02121 
64,187 1,9516 -0,04647 0,00035 
61,216 2,o886 I -o,o497o o,ooo37 
54,804 2,6332 -0,067 40 0,00055 
49,497 3,0276 -0,07940 0,00066 

I 41,435 3,7637 -0,10260 0,00088 

I 
. 19,366 -1,6932 0,04796 -0,00042 
24,330 -2,1017 0,05867 -0,00005 
29,386 -2,5367 1 o,o1oso -o,ooo62 
34,232 -2,9509 i 0,08240 . -0,00072 
38,892 -3,3229 I 0,09200 I -0,00080 
3,816 -o,l359 I -o,oo1oo 1 o,oooo5 
3,167 -0,1078 -O,OOOll ! 0;00003 
1,870 l 0,01 II -0,00206 I. 0,00041 
1,873 

1

• -0,0339 o,oo1n -o,oooo1 
1,627 -0,0290 0,00191 -0,00001 

12,632 -0,1226 1 -0,00048 o,oooo2 
12,603 -0,0885 -0,00069 0,0000 I 
14,993 -0,2173 -0,00213 -0,00006 
15,6?6 -0,1738 -0,00060 0,00003 
17,831 -0,3894 0,00800 -0,00007 

YpaBHeHim ,u;mr anrrpoKCHMal.lmr noA6nprum no MHHHMYMY 

OCHOBHOH ornu6KH H ocraTO'IHOli ,n;ucrrepcRR. IIpn 3TOM ytJ.HT.biBaJIM 

KOppem!I.IHOHHOe OTHOIIIeH!{e. 

B OKOHlJ.aTeJI.bHGM Baj:maHTe B COpTMMeHTHbiX Ta6JIHIJ;aX npo

l.leHT.bl OKpyrJil!JIH ,n;o ,n;eCl!T.biX AOJieli. CopTa ,n;enoBoli ApeBecnH.bi B 

npe,n;enax KaTeropHH KpyiiHOCTH B.bl;,ll;eJil!JIH Ha OCHOBe AaHH.b!X <flaK

nrqeCKOR pa3,D;eJIKH. Copn!MeHTHbie Ta6JI!fl.lhJ. B COOTBeTCTBHH C 

"Tpe6oBaH!fl!MH K COpU!MeHTH.b!M If TOBapH.b!M Ta6mrl.laM ,[(Jil! TaK

Cal.llflf ApeBOCTOeB" [l!j COCTaBJil!Jllf B ,D;ByX BapnaHTaX (Ta6JI. 4, 5). 

CopTRMeHTHo-copTHhie Ta6JIHI.I.bl (Ta6n. 4) rroKa3.biBaiOT MaK

CHMaJibHbiH Bb!XO,ll; ,n;eJIOBOH ,n;peBeCllHbl IIO KaTeroplll!M KpyiTHOCTll ll 

COpTaM C Y'IeTOM pacKpl!lKeBKlf CTBOJIOB ITO rpaHRLje ,n;onyCTllMbiX , 
nopoKOB. · 

.ZJ:enosyro ,n;pesecRHY pacrrpe,n;eJIJ!JIH TaKJKe Ha copnrMeHTbi ITo 

Ha!fMeHOBaHHl!M. B COpTRMeHTH.b!X Ta6JIRI.IaX (Ta6JI.5) TIOKa3aHbl 

Ha!f6oJiee pai.IROHaJibHbie BapMaHTbl pacKpl!lKeBKH CTBOJIOB Ha OT

,n;eJI.bHb!e copTRMeHTbl. B TO JKe speMl! aBTOp.bi y'IRT.biBaJIH Tpa,n;n

I.IHOHHhiil: cnpoc JI.ZJ:K, I.J;BK If ,n;pyrRX ITpeAIIpHl!THH pernoHa, ,[(Jil! 

KOTOpOrO COCTaBJieHbl Ta6JIHI.Ibl. 
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c OllTHMeJITH<H:OilTHLie Ta 

.l{erroBallm>eBecHHa no xarero 
,llH:a- BLI- 06:&eM KP)nHall CpeJI;Hl!li -1 
:MeTp, COTa, CTBOJI3 

CM M BI<Ope) 
M3 1 2 3 I1To- I 2 3 I1To-

ro ro 

I 
Pa3p>~.n: 

8 9,9 0,028 -
12 14,3 0,086 
16 17,4 0,181 
20 20,2 0,322 - - j - 2,7 5,6 8,7 17,0 
24 22,7 0,513 I 12,8 18,5 16,1 47,4 - I -
28 25,0 0,762 5,0 ,7,8 7,2 20,0 11,8 18,8 16,4i 47,0 
32 26,9 1,063 12,5 20,0 17,7 50,2 3,5 12,4 8,9 24,8 
36 28,6 1,423 13,5 29,0 25,0 167,5 2,3 6,2 4,0 I 12,5 
40 30,0 1,834 12,0 138,1 28,0 78,1 2,0 3,4 1,1 6,5 
44 31,3 2,307 6,5 42,7 31,4 80,6 1,5 2,0 0,7 4,2 
48 32,1 2,806 3,3 58,2 21,7,83,2 0,9 0,7 0,4 2,0 
52 I 32,6 3,335 3,0 60,0 21,0 84,0 0,5 0,6 0,4 1,5 
56 33,0 3,916 2,7 61,8 20,3' 84,8 o,4 0,6 0,3 1 1,3 

I 
I 

Pa3pll.ll: 
8 8,9 0,025 - I - - - I I 12 12,9 0,077 - - I 
16 15,8 0,164 
20 18,3 0,290 2,0 4,9 6,6 13,5 
24 20,5 0,463 11,3 17,8 15,9 45,0 
28 22,6 0,688 4,4 7,1 I 6,0 17,5 11,3 19,4 15,3 46,0 
32 24,4 0,963 10,4 19,0 16,6 46,0 4,5 12,9 9,1 26,5 
36 25,8 1,282 11,3 1 27,3 24,8 63,4 2,9 6,6 4,5 14,0 
40 27,2 1,662 10,5 35,7 27,6 73,8 2,1 3,6 2,4 8,1 
44 28,4 2,093 6,2 40,0 31,0 77,2 1,5 2,4 1,1 5,0 
48 29,1 I 2,544 3,4 52,5 24,3 80,2 0,9 1,0 0,7 2,6 
52 29,5 3,019 3,3 52,5 25,0 80,8 0,7 0,7 0,6 2,2 

Pa3pll,ll; 
8 8,o I 0,023 I 

12 11,6 0,070 
16 14,1 0,145 
20 16,3 0,257 1,3 4,2 4,51 10,0 
24 18,6 0,415 - I - I - 9,8 17,1 15,4 42,3 
28 20,2 0,608 3,6 6,4 5,0 15,0 10,8 20,1 14,1 45,0, 
32 21,8 0,849 8,3 18,3 15,7 42,3 5,5 13,4 9,1 28,0 
36 23,1 1,132 9,2 26,0 24,8 60,0 3,5 7,0 4,7 15,2 
40 24,4 1,469 9,3 33,7 27,6 70,'6 2,2 4,2 2,7 9,1 
44 25,4 1,842 6,3 37,5 30,4 74~2 1,5 2,8 1,6 5,9 
48 26,0 2,237 3,4 47,2,27,0 77,6 0,9 1,3 1,1 3,3 
52 26,4 2,657 3,0 48,0 27,4 78,4 0,8 1,2 ),0 3,0 
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Ta6JIHUa 4 
cpeJIHeTael!mhiX eJILHIIKOB 

piD!M IqlynHOCTII H COpTaM, % I 
CpeJIHllll-2 

,. ; 

I 

I 
1 2 
,., ' 

BI>ICOT II 

I - I - I ' I I 
1 6~o 2Z:3 
I 15,5 23,4 

5,5 18,5 
2,8 10,91 
2,o I 6,7 

3 

8,9 
16,7 
8,6 
2,8 
2,5 

i - 5,8 2,5 
i 

I = ;:; I ::~ i 2,2 1,4 
I - I 2,0 l 1,0 ! - ! 1,6 0,8 

BhiCOT III 

I = I = I 

I 
6,3 I 19,4 
15,6 I 23,8 

I 6,1 i 19,0 
I 2,9 I 11,6 
I 2,0 I 7,1 
., 0,3 6,1 

2,9 
2,6 I 

'1 - I 2•
5 I - 2,4 

I BI>ICOT IV= I 
I 6,6 15,9 

1
15,7 24,2 
6,7 1 19,5 
3,0 12,3 
1,9. 7,5 
0,5 6,4 

3,3 
2,9 
2,8 
2,5 

8,8 
16,6 
7,7 
3,5 
2,8 
2,8 
2,1 
1,8 
1,7 
1,5 

9,3 
16,5 
7,0 
4,2 
3,1 
3,1 
2,3 
1,9 
1,6 
1,5 

MeJIKaa H:ro- Cbipbe I ,l\po-
ro )J)IJI :rex- na 
;rr,e- . HOJIO- TOll-

JIO- nrqec- liMB-
liTO- 2 3 liTO- BOii Koil rre- I Hbre 
ro ro pepa- j 

6oTKH 

I 
- 69,5 7,7 77,2,77,21 8,1 
- 76,8 4,0 80,8 80,8 5,9 

I 37,2 46,0 2,4 48,4 I 85,61 2,3 
J55,6 ' 13,6 : 1,2 ' 14,811 87,4 1,4 
i 32,61 8,7 I 0,8 I 9,5 89,5 I 0,6 
116,51 6,5 I - I 6,5 90,0 I 0,5 
'111,2 4,0 - II 4,0 ! 90,21 0,7 

8,3 'I 2,2 I 2,2 I 90,5 I 0,8 
4,1 2,o 

1 
I 2,o 90,71 o,9 

3,8 ·I' 1,8 I - I 1,8 90,4 I 1,2 
. 3,6 I 1,2 I I 1,2 90,0 I 1,5 

I

. 3,0 
1

1.0 I _ 'I 1,0 ! 89,5! 1,6 
2,4 o,5 o,5 1 89,o 1,1 

3,0 
2,3 
1,5 
1,0 
0,4 
0,3 
0,3 
0,3 
0,3 
0,4 
0,7 
1,2 
1,7 

! - ,. 66,7 j 8,3175,0 I 75,0 I 11,0 2,3 

I 
- 74,6 ' 4,6 79,2 79,21 

34,5,46,4 3,1 149,5 84,0 
56,0 15,8 1,2 17,0 86,51 
32,8 9,3 0,9 10,2 88,0 
18,0 I 7,0 I - I 7,0 88,5 I 
11,911 4,61 - I 4,6 89,0 I 
9,2 2,7 - I 2,7 89,31 
5,0 I 2,3 I ! 2,3 89,2 
4,4 2,2 2,2 188,8 

1 4,2 
1 

1,5 1,5 88,51 
I 3,9 I 1,3 ' 1,3 I 88,0 ! 

7,0 2,1 
3,4 1,3 
1,1 1,2 
0,6 1,0 
0,6 1,0 
o,6 o;9 
0,9 0,6 
1,2 0,8 
1,4 1,1 
1,6 I 1,7 .

1

, 

1,8 1 2,1 

I - . 62,6 I 9,0 171,6 I 71,6 I 13,4 I 2,0 
72,6 5,0 77,6 77,6 8,2 I 1,7 

31,8 46,7 3,9 50,6 82,4 3,9 ! 1,7 
56,4 I 18,0 1,2 19,2' 85,6 1,2 I 1,7 

19,5 7;5 7,5 87,0 0,8 ·1,7 1
33,2110,1 0,9 11,0 86,5 0,8 11,7 

I
I 12,5 I 5,0 5,0 87,8 0,7 1,4 

1o,o I 3,3 3,3 88,5 o,8 1,2 
5,6 ' 2,6 2,6 87,9 1,3 1,6 
4,8 
4,4 
4,0 

2,5 
1,9 
1,6 

2;5 87,4 1,5 
1,9 87,2 1,7 
1,6 87,0 1,8 

1,9 
2,3 
2,6 

Orxo-
ll.bl 

11,7 
11,0 
10,6 
10,2 
9,5 
9,2 
8,8 
8,4 
8,1 
8,0 
7,8 
7,7 
7,6 

11,7 
11,7 
I !,3 
11,2 
10,4 
9,9 
9,5 
9,2 
8,8 
8,7 
8,2 
8,1 

13,0 
. 12,5 

12,0 
11,5 
11,0 
10,5 
10,1 
9,5 
9,2 
9,2 
8,8 
8,6 



14 

nna- Bbr-
Me!p, coTa, 

CM M 

8 7,1 
12 10,2 
16 12,4 
20 14,4 
24 16,2 
28 17,9 
32 19,2 
36 20,4 
40 21,5 
44 I 22,4 
48 23,0 
52 1 24,0 i 

8 6,7 
12 8,8 
16 10,8 
20 12,5 
24 14,0 
28 15,5 
32 16,6 
36 17,7 
40 18,6 
44 19,4 
48 19,9 
52 20,2 

lf.H.Tycea, C.B. Konmea 

nerroBall )ij)eBecHHa no KaTerO 
06»eM Kpvrmaa 
CTBOJia 

21 
BKOpe, 

M3 1 3 HTo- 1 
-- ro 

J 
0,020 I _ 
0,061 
0,127 
0,225 
0,358 
0,533 3,0 6,0 
0,740 6,4 18,0 
0,989 6,8 24,4 
1,280 8,2 31,4 
I ,606 6,2 34,7 
1,956 3,5 41,6 
2,318 3,2 43,3 

0,0191 
0,052 
0,109 I _ 
0,192 
o,3os I 
0,453 
0,628 

2,7 5,4 
4,1 16,3 
4,7 23,0 
7,0 29,0 
6,1 32,2 
3,6 36,0 
3,0 37,6 

0,841 
1,084 
1,362 
1,656 
1,969 

- I - 0,7 
_ 1 _ 8,2 

3,5 12,5 10,4 
15,o 39,4 I 6,4 
24,7 55,9 4,0 
27,5 67,1 2,3 
30,5 71,4 1,5 
29,7 74,8 1,0 
29,0 . 77,5 0,9 

6,8 
2,7 10,8 9,9 
13,6 . 34,0 7,6 
24,7 52,4 4,6 
27,2 63,2 2,5 
30,2,68,5 1,5 
32,3 71,9 1,0 
33,0 73,6 0,8 

Cpe.l(Hllll-1 

2 

3,5 
16,4 
20,8 
13,5 
7,4 
4,6 
3,1 
1,6 
1,5 1 

3,0 
15,8 
21,5 
14,2 
7,8 
5,1 
3,5 
1,9 
1,6 

3 

2,3 
15,0 
12,8 
9,1 
5,6 
3,4 
2,1 
1,3 
1,2 

15,1 
11,6 
9,9 
6,1 
3,9 
2,5 
1,6 
1,4 

-
HTo-

ro 

Pa3pll'.ll; 

- I 

6,5 
39,6 
44,0 
29,0 
17,0 
10,3 
6,7 
3,9 
3,6 I 
Pa3pll'.ll; 

3,0 
37,7 
43,0 
31,7 
18,5 
11,5 
7,5 
4,5 
3,8 

CornacHo npHID!ThiM rpe6oBaHHliM [II] TO'IHOCTh onpe)J;eJie

HHll 06'heMa CTBOJIOB H 3anaca ,ll;peBOCTOeB no Ta6JIHI:J;aM He ,ll;OJIJKHa 

6h!Th HHlKe P= ± 4%, no Bh!XO.lzy OT,ll;e.JihHhiX copTHMeHTOB Pc = ± 
PK, 
r)J;e K- K03¢¢HIJ;HeHT, 3aBHCl!IIJ;Hl!: or ,ll;OJIH copTHMeHra B o6meM 

3anace: 

ITpouem 
3anaca 100 90 80 70 60 50 40 30 20 10 
Ko3qxjnn-~Hem 1,00 1,12 1,28 1,41 1,50 1,70 1,87 2,20 3,02 5,06 

Ha Bcex onhiTHhiX npo6Hhrx nnoma,ll;l!x )J;OJill OT,ll;e.JihHhiX cop

THMeHTOB 6bma Bbi'IHCJieHa ITO 4JaKTH'IeCKHM ,ll;aHHb!M H COpTHMeHT

HbiM ra6JIHIJ;aM. ,ll;Jlll KpyrrHOH H cpe,ll;HeH ,ll;e.JIOBOH ,ll;peBeCHHbl 



CopmUMeHmHOJI cmpyKmypa cpeiJuemae:»eHblX eRbHUKOB I 5 

0 4 Ilpo Oll:HCeHue ma611. 
pHl!M KllVIIHOCTII H COUTaM, o/o 

Cpe)I;Hllll-2 MeJJKaJ< Hro- CI.rpbe ,lWo-
ro .. )JJ!ll rex- Ba 
JI.e- HOJIO~ TOil• Orxo-

I no..:· nrqec- mm- li.bl 
I 2 1 liTO· 2 3 liTo- BOii Konrre- m1e 

ro ro pepa-
6oTKH 

BbiCOTV 

I
I 

7,0 12,7 
I 15,9 , 24,7 
I 7,3 1 2o,o I 
I 3,1 1 12,9 I 

59,0 ,9,5 168,5 f 68,5 
70,3 5,5 75,8175,8 

9,3 29,0 47,2 4,6 I 51,8 80,8 
16,2 56,8 20,1 ! 1,2 ! 21,3 I 84,6 
6,4 133,71' 10,8 i 0,9 I' 11,7 I 85,0 ! 
5,o 21,0 8,() •

1 
8,o I 85,5 : 

3,2 I 12,71 5,4 I - I 5,4 ' 86,5 I 
3,1 I 10,5 I ~,6 l - I 3,6 187,0 I 

15,5 
9,3 
5,0 
1,6 
1,1 
0,9 
0,9 
0,7 
1,6 
1,9 
2,0 
2,1 

1,8 
1,7 
1,5 
1,7 
2,0 
2,3 
2,3 
2,3 
2,4 
2,8 
3,1 
3,3 

14,2 
13,2 
12,7 
12,1 
11,9 
11,3 
10,3 
10,0 
9,5 
9,5 
9,4 
9,3 

I 1,9 I 7,6, 

I o,7 I 6,7 

II 

o,6 
1

1 3,7 

i 3,3 I 
- I 3,1 I 

I - I 2,8 I 
BbiCOT VI 

I - I - I 
I 7~3 ' 9~4 I 

16,0 25,21 
7,9 20,6 
3,2 13,61 
1,8 8,2 I 

1,1 1,1 1 

1,9 6,2 I '"•'P.I I 2,9 ; 86,5 ! 
1,7 5,0 I 2,7 I I 2,7 I 85,~ I 
],5 4,6 1 2,T - · 2,2 185,5 , 

I I I ' 1,4 I 4,2 i 2,0 I - . 2,0 85,3 I 

9,5 
16,0 
5,8 
5,8 
3,7 
2,8 
1,5 

I - I 55,0 I' 9,8 I 64,8 64,8 i 
- 168,0 6,0 I 740 74,0 · 

26,2. 47,7 l 5,3 I 53:o 79.2 
57 ,2,22,21 I ,2 I 23,4 I 83;6 
34,3 11,4, 1,0 1 12,4

1
s4,>t,1 

22,6 l 8,4 li - I 8,4 ' 84,8 I' 
13,7 I 5,8 - 5,8 i 85,2 
II ,0 I 4,0 4,0 I 85,9 
6,4 • 3,2 3,2 1 84,3 0,7 4,2, 

3,7 1,5 5,2 3,0 3,0 
1

. 84,2 
4,8 2,6 - I 2,6 s3,8 3,5 I 1,3 

2,9 1,1 4,o 2,2 _ 1 2,2 1 83,6 

18,3 
10,4 
5,8 
2,0 
1,4 
1,1 
I,() 
0,7 
1,7 
1,9 
2,2 
2,4 

1,5 
1,6 
1,6 
1,6 
2,0 
2,4 
2,4 
2,4 
.3,2 
3,4 
4,0 
4,2 

15,4 
14,0 
13,4 
12,8 
12,2 
l1,7 
Il,4 
11,0 
10,8 
10,5 
10,0 
9,8 

CHCTeMarHqecKM oum6Ka paBHa - 0,8 %, a cpe,l:IHJHI KBa.nparuqHaJI 

± 7,5 %, B Qe.JIOM .l(JlJ! JiliKBll.l(HOll ApeBeCHHbl COOTBeTCTBeHHO + 1, 1· H 

±2,3%. 
Cpe.D;Hlill BbiXO.z:l copTHMeHTOB no HaHMeHoBaHHJIM, paccqH

TaHHbiii no ra6JIHIIaM: nHJIOBOqHHK - 45, I, crpoli:nec - 4,6, cy.z:~o
crpoil:Jiec- 2,5, py.z:~croil:Ka - 5,5, cron6hr - 1,4, rapHbril: 'Kplll!C- 1,9, 
6anaHCbi- 33,6, IllnaJihHRK ~ 2,7, <PaHepHbill Kpl!JK- 2,0, npoqaJI .z:~e
JIOBaJI - 0,4% . 3TH Illi¢pb! rronyqeHbl C yqeroM rrpe,l:ICTaBJieHHOCTH 

p;peBOCTOeB pa:3JIHqHh!X pa3pMOB Bb!COT B eJibHHKaX cpe,L~Hell Il0,1:1-

30Hbl rail:rH. ToqHOCTb copTHMeHTHbiX ra6JIRII c yqeroM .z:~onH cop

THMeHTOB B o6IlleM 3arrace orrpe.neJIJ!JIH no MarepHanaM I 0 npo6HbiX 

nJIOilla,l:lell CO CnJIOiliHOll py6KOll H paCKpl!JKeBKOll BCeX .z:~epeBbeB Ha 

COpTHMeHTh!. 
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CoPTHMeiiTBLie ra 
,!;leJIOBble 

06neM eJIOBLie COOTifMeiiTbi, 0/o O.T 

,l(Ha- Bl>Ico- CTBOJia lJHJ:ro- G:rpoii- Cy,llo- Py,ll- CTOll- Tap-
Merp, Ta,M BKope, BOll- rrecH crpoii- croiiKa 6M Hbiii H 

CM M' HHK IIO.IJ:TO- rrec KJie-
BapHHK rroq-

HbiH 

' KPIDK 
Pa3pli,ll 

8 9,9 0,028 8,8 

4~5 I 12 14,3 0,086 10,4 
16 17,4 0,181 9,5 7,5 8,2 
20 20,2 0,322 30,0 9,4 6,0 2,4 2,5 
24 22,7 0,513 45,1 6,5 4,3 3,2 2,2 
28 25,0 0,762 50,6 3,6 3,5 2,8 2,2 0,8 
32 26,9 1,063 53,8 2,5 6,7 1,4 1,6 0,5 
36 28,6 1,423 56,6 2,0 9,3 0,8 1,0 
40 30,0 1,834 59,6 1,8 10,0 0,5 
44 31,3 2,307 62,0 1,7 9,3 
48 32,1 2,806 64,2 1,6 7,5 
52 32,6 3,335 66,0 1,5 6,6 
56 33,0 3,196 68,0 1,3 5,7 

Pa3pli.ll 
8 8,9 0,025 8,0 
12 12,9 0,077 10,0 
16 15,8 0,164 8,0 7,0 8,6 5,0 
20 18,3 0,290 28,8 9,0 6,5 2,0 2,7 
24 20,5 0,463 43,5 6,5 5,0 2,5 2,0. 

28 22,6 0,688 49,0 4,2 3,0 3,2 1,8 0,8 
32 24,4 0,963 52,8 3,0 5,4 1,8 1,2 0,5 
36 25,8 1,282 55,6 2,2 8,2 1,0 0,6 
40 27,2 1,662 57,6 2,0 9,4 0,7 
44 28,4 2,093 60,6 1,6 8,2 0,7 
48 29,1 2,544 63,5 1,2 7,2 0,6 
52 29,5 3,019 65,0 1,0 6,2 0,5 

8 8,0 0,023 ' 7,0 
Pa~pli,l\

1 12 ll,6 O,o70 9,5 
16 14,1 0,145 7,2 6,7 8,6 4,9 I 
20 16,3 0,257 27,0 8,6 . 7,2 2,2 3,0 
24 18,6 0,415 41,0 6,2 5,2 2,5 2,2 
28 20,2 0,608 47,0 4,3 2,4 3,6 1,6 2,0 
32 21,8 0,849 51,7 3,2 4,6 2,5 1,6 2,0 
36 23,1 1,132 54,6 2,7 6,8 1,7 1,2 1,0 
40 24,4 1,469 57,0 2,2 8,3 1,3 
44 25,4 1,842 59,2 1,8 7,6 1,1 
48 26,0 2,237 62,5 1,6 6,8 1,0 

I 52 26,4 2,657 64,2 1,2 5,4 1,0 
Pa3pli,ll 

8 7,1 0,020 6,5 ~ I 12 10,2 0,061 9,1 



Copmw.i'eHmHIJR cmpy10nypa cpeiJHemae:JICHbiX MbHUKoe 11 

Ta6rrnna 5 
CpCJniCTae2rnLIX eJJ.LHIIKOB ·- · 

;n:epeBhll - " 'lii:loBl!Hhie ;n;epeBhli 
o6'beMa C'l'Bcirra B !(ope llnoBa/o/o I -ll:nona,% 

Ea- llina- <I>a- Ilpo- Tex- Ton-~ Orxo- Tex- Ton- OTxo-
JiaH- llbHHI< Hep- '!all HOJIO- JIHB- )l;bl HOJIO- JIHB- )J.bi, o/o 

Chi Hhlii: )l;eJIO- rnqec- Hhle nrqec- Hhie 

!<plDK B3li I<:oe I Koe 
.upene- Chip he i Ch!phC 
cHHa 

BhiCOT II 
68,2 

I 
0,2 

I 
8,1 3,0 11,7 I 75,0 14,0 

I 
11,0 

70,0 0,4 5,9 2,3 11,0 67,5 22,0 10,5 
55,6 0,3 i 2,3 1,5 10,6 i 62,0 3!,0 7,0 

I I 
I 

34,4 2,4 0,3 1,4 1,0 10,2 

I 
57,0 37,5 I 5,5 

24,0 4,0 I 0,2 0,6 0,4 9,5 52,0 44,0 I 4,0 
18,0 4,8 ! 3,7 I 0,5 0,3 9,2 48,0 50,0 I 2,0 
14,0 4,4 

I 
5,3 0,7 0,3 8,8 43,5 55,0 I 1,5 

10,4 3,9 6,5 I 0,8 0,3 8,4 40,0 59,0 I 1,0 
8,2 3,2 7,4 

I 
0,9 0,3 8,1 37,0 62,0 I I ,0 

6,0 

I 
2,8 I 8,6 1,2 0,4 8,0 34,0 65,! I 0,9 

4,6 2,6 

I 
9,5 1,5 0,7 7,8 ·. 30,0 69,2 I 0,8 

3,0 2,4 10,0 ' 1,6 1,2 7,7 28,0 71,2 0,8 j 

1,5 2,2 10,3 I 1,7 1,5 7,6 I 26,0 73,4 I 0,6 
BhiCOT III 

f 
I 66,8 I I 0,2 I 11,0 2,3 11,7 70,0 18,5 11,5 

69,0 0,2 
' 

7,0 2,1 11,7 63,7 25,7 10,6 
55,1 I I 0,3 I 3,4 1,3 I 11,3 58,3 34;2 7,5 
35,2 1 2,0 I 0,3 1,1 ' 1,2 10,2 53,7 40,7 !5,6 

' 25,1 I 3,2 I 0,2 .j 0,6 1,0 

I 
!0,4 49,3 46,4 4,3 

19,0 4,5 I 3,0 1 0,6 1,0 9,9 45,5 52,0 2,5 I 15,8 I 4,0 I 4,5 

I 
I 0,6 0,9 9,5 41,4 56,8 1,8 

12,2 1 3,5 I 6,0 0,9 0,6 I 9,2 39,2 59,7 I, 1 
9,5 3,0 

-I 
7,0 1,2 0,8 8,8 35,2 63,8 1,0 

7,5 2,6 7,6 I 1,4 !, I . 8,7 32,4 66,6 1,0 
5,7 2,1 I 8,2 I 1,6 1,7 8,2 28,8 70,3 0,9 
4,3 2,0 I 9,0 1,8 2,1 8,1 27,0 72;1 0,9 

BhiCOT IV 

I 64,6 I I 0,2 13,4 I 2,0 13,5 65,0 22,2 12,0 
67,8 0,3 8,2 1,7 12,5 59,6 29,7 10,7 
54,4 0,6 4,3 1,3 12,0 54,7 37,5 7,8 
35,o 1 2,0 0,6 1,2 1,7 11,5 50,4 43,8 5,8 
26,0 3,1 0,3 0,8 1,7 11,0 46,6 48,9 4,5 
20,0 3,6 2,5 0,7 1,8 10,5 43,0 54,0 3,0 
16,2 3,2 3,0 0,7 1,4 10,1 39,3 58,4 2,3 
12,9 2,8 5,0 

I 

0,8 1,2 9,5 36,5 62,0 1,5 
10,5 2,4 6,2 1,3 1,6 9,2 33,5 65,2 1,3 

I 
8,4 2,1 7,2 1,5 1,9 9,2 30,8 68,1 1, I 
6,0 • 1,8 7.~ 1,7 2,3 8,8 27,6 71,5 0,9' 
5,6 I 1,6 8,0 1,8 2,6 8,6 26,0 73,1 0,9 

Bh!COTV 

I 61,7 I 0,3 .I 15,8 1,8 14,5 1'60,0 27,5 12,5 
66,2 0,5 9,3 1,7 13,2 55,5 35,0 10,8 

2 .JiecuoH "'YPHWb.M 4-5 
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lie.rroBI>Ie 
06MM e.JIOBLie COjl_THMeiiTLI, % OT 

.,!VIa- 'BbiCO- CTBOJia Thmo- CTpoi1:- Cy.n;o- Py.n;- CTOJI- Tap-
MeTp, TS:,M Bxope, BOlJ- rrecn eTpoi1:- croiiKa OLI HLIHH 

CM M' HHK IIO)(TO- rrec IOie-
napHHK noq-

HLIH 
. ICPIDK 

16 12,4 0,127 6,2 6,1 - 9,0 - 5,5 
20 14,4 0,225 25,6 8,0 - 7,4 1,6 3,2 
24 16,2 0,358 39,5 5,8 - 5,6 2,0 2,4 
28 17,9 0,533 45,6 4,5 2,0 4,0 1,3 2,0 
32 19,2 0,740 50,0 3,8 3,6 3,0 1,0 1,6 
36 20,4 0,989 53,3 2,8 5,6 2,0 - 1,2 
40 21,5 1,280 55,8 2,5 7,0 

I 
1,6 - -

44 22,4 1,606 58,0 2,2. 6,7 1,5 • - -
48 23,0 1,956 61,2 2,0 5,6 

' 
1,4 I - -

52 24,0 2,318 62,6 1,8 4,4 1,3 - -
PaJpJI)( 

8 6,'1 0,019 5,8 
12 8,8 0,052 8,5 
16 10,8 0,109 5,0 5,0 8,5 7,8 
20 12,5 0,192 22,6 7,7 7,8 1,4 4,4 
24 14,0 0,305 . 38,0 6,9 6,0 1,5 2,3 
28 15,5 0,453 43,8 5,3 1,6 4,8 1,1 2,0 
32 16,6 0,628 47,6 4,0 3,0 3,5 0,8 1,7 
36 17,7 0,841 51,8 3,3 4,6 2,6 1,4 
40 18,6 1,084 54,0 3,0 5,6 2,1 
44 19,4 1,362 56,9 2,8 5,6 1,8 
48 19,9 1,656 60,0 2,4 4,6 1,5 
52 20,2 1,969 61,7 1,8 3,6 1,4 

)J;omo OT,lleJihHbiX COpTHMeHTOB Bbi'IHCID!JIH no $aKTH'leCKHM 

,D;aHHbiM H COCTaBJieHHblM COpTHMeHTHbiM Ta6JIHUaM. PaCXOJK,lleHHe 

B BbiXO,D;e copTHMeHTOB no HaiiTHM Ta6JIHUaM C y'l6-0M ,ll;OJIH COpTH

MeHTOB B 06IUeM 3anace ,!!;peBOCTOJI H nonpaBO'lHOrO K03$$HUHeHTa 

He npeBbiCHliO ,D;OnycTHMOrO (Ta6JI.6). )J;aHHbie Ta6JIHUbl nOKa3bi

BaiOT 3aKOHOMepHoe yMeHbiiTeHHe $aKTH'leCKOH OIITH6KH C YBeJIH'le

HHeM ,ll;OJIH COpTHMeHTa B 06IUeM 3anace ,D;peBOCTOH. 

Ha TO'lHOCTb copTHMeHTaUHH 3anaca ,D;peaocToea cyiUeCTBeH

HO BJIHJ!eT He,D;OCTaTO'!HaH npe,D;CTaBJieHHOCTb TOJICTOMepHbiX CTyne

Heif TOliiUHHbl B copTHMeHTHbiX Ta6JIHUaX [JO), oco6eHHO B ,D;peBO

CTOJIX BbiCIITHX pa3pll,liOB [8, I 0]. 
Ha OCHOBe aHaJIH3a PMOB pacnpe,D;eJieHHJI ,D;epeBheB no ,D;Ha

MeTpy B eJibHHKaX cpe,D;Heif nO,li30Hbl TaifrH (5] HaMH YCTaHOBJieHO, 

'ITO. ,D;epeBbJI ,D;HaMeTpOM 6oJiee 40 CM BCTpe'IaiOTCJI npHMepHO Ha 

20% TaKcauHOHHhiX y'laCTKOB. IIonoMy MaKCHMaJibHhiH ,D;HaMeTp B 

COpTHMeHTHblX Ta6JIHUaX ,liOJDKeH COCTaBliJ!Tb He 40, a 52 .. .56 CM. 



I 
I 
I 

I 

CopmUMeHmH/JJ! cmpyKmypa cpeiJHemae:J/CIIblX ellbiiUK08 19 

Jl,i) 65 Lpo ORJtCenue ma ll . 
,!(epeo:o.>I 'd , , , 

.[{pOBliHble ,!(epeB:O.li 
o6::o.eMa CTBOJia B Kope Jlpona, %"' ,l{pooa,% 

Ea- Illna- <lla- Ilpo- Tex- Ton- Orxo- Tex- Ton- Orxo-
rraH- JlbHHK Hep- '!ali HOJIO- mm- ,!(bi HOJIO- mm- ,Ubi, o/o 
Cbl HbiH ,!(eJIO- IWiec- HI.Ie IWiec- HI.Ie 

KplDK Bali xoe xoe 
lqleBe- CLip be Cbip:O.e 
CHHa 

53,3 - - 0,7 5,0 1,5 12,7 52,1 41,5 8,2 
36,4 1,8 - 0,6 1,6 1,7 12,1 47,1 47,0 5,9 
27,0 2,4 - 0,3 I, I 2,0 11,9 43,9 52,0 4,8 
21,5 3,0 1,6 - 0,9 2,3 11,3 

I 
40,5 57,0 

I 
3,5 

18,1 2,8 2,6 - I 0,9 2,3 10,3 37,2 61,0 2,7 
15,5 2,6 4,0 - 0,7 2,3 I 

10,0 34,8 65,0 ' 1,8 
12,2 2,2 5,2 -

I 
1,6 2,4 9,5 

I 
31,8 67,0 I 1,7 

9,7 2,0 ! 5,7 - 1,9 2,8 ' 9,5 29,2 69,0 1,3 
7,7 1,6 6,0 - I 2,0 3,1 I 9,4 26,5 71,5 I 1,0 , 
6,7 1,3 7,2 - 2,1 I 3,3 9,3 I 25,0 73,5 l 1,0 

BbiCOTVl 
58,7 

I 
0,3 18,3 1,5 15,3 55,0 32,0 13,0 

65,0 0,5 10,4 1,6 14,0 51,0 39,0 11,0 
52,2 0,7 5,8 1,6 13,4 47,5 44,0 8,5 
36,6 

I 
1,5 0,6 2,0 1,6 12,8 44,0 50,0 6,0 

27,8 1,7 0,2 1,4 2,0 12,2 41,0 54,0 5,0 
22,6 

I 
2,4 1,2 1,1 2,4 11,7 38,0 58,0 4,6 

20,0 2,4 2,2 1,0 2,4 11,4 35,0 62,0 3,0 
16,8 2,2 3,2 0,7 2,4 11,0 33,0 65,0 2,0 
13,8 2,0 3,8 1,7 3,2 10,8 30,0 68,0 2,0 
10,7 1,6 4,8 1,9 3,4 10,5 27,5 71,0 1,5 
8,6 1,2 5,5 2,2 4,0 10,0 25,0 73,5 1,0 
7,4 1,0 6,7 2,4 4,2 9,8 24,0 75,0 1,0 

Ta6JIHJ::(a 6 
0IDHOI<H copTHM<HTHI>IX Ta~ B 3HBHCHMOCm 

or J:IOJIH copTHMeHTa B o6111eM 3anace ,!(p<BOCTOH 

Ilpol::(e!IT PacxoliQlelllie 
copTHMe!ITOB ljlliKTH'lCCKOe ,!(OnyCTHMoe 

B o6meM 3anace 
10 21,2 20,2 
30 10,6 8,8 
50 6,8 6,8 
70 3,4 5,8 
90 I, I 4,5 

B 3aKJIIOqeHHe OTMeTHM, qTo COCTaBJieHHb!e COpTHMeHTHbie 

Ta6JIHI(bl, yqHTbiBaiO!IIHe HOBbie rOCTb! Ha JieCHyiO npO,!zyKI(HIO, 

2* 
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OTBe'laiOT 'IJ)OOOBaHHJIM TO'IHOCTH H II03BOJilllOT 6oJiee Ka'!eCTBeHHO 

OJWHI!BaTh copTHMeHTHyro CTPYKTYPY cpe,ZUieTaeJKHhiX eJihHHKOB. 
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Ilonoa Bna.nmmp KceHO~HTOBH'I po.JlHllCH 

B 1938 r., OKOH'lHII B 1962 r. BopOHe)I«)JCHit 
JICCOTeXHJi1leCJCHif HHC'Illl'JT, XaHnH,Il.aT 

cem.cxoxo:nrlicTBeHHblX uayx, npo4>eccop, YDt.·xop . 
. AEH Pel>, peKTOp Bopoaem;xoii rocyAft,pcmeHHoii 
JICCOTeXHH'300KOii: a.Ka,tJ,eMHH, reuepam.m.Ifi ;o.HpCJcrop 

HIIU: BocMO.rtr:q>eB. 1-bteer oxono ISO :uay<nn.IX 
"'py,n;OB B 06Jracn1 HCKYCCTBCIUJOrO JieCopa:JBep;eHWI H" 

JICCOBOCCTBHOBJIC:mlSI, I'eHeTHKH H CCJICKQHH 

.npesecm.IX nopo,n;, !UlmHIHoro Jiecop83ee,n;eumt, 
o~~ HCxyccrseHHoro necop83Be~HHR H 
IDI8HI'8QHOHHOrO BJ>JpalnHB8Hml: 5Lrerpopa~ 

,tq>eBCCHI>IX OOpOJ{, 06IUHX BOIJPOCOB JICCHOrO 

xoom1c'rna B ycJIOBH51X pblHotmoii 3KOHO,mKH. 

CBHplfAOB Mm.aHJI BJIRJ:tHMHPOBIN po~ 

)J)I!IC51B 1962 r., OKOH'lHJI B 1984 r. Bopoue)lQ::lCHii 
JlCCOTeXHH'reCKnii HBC'llnyr, 8CCHCn'eHI' K8!)e.JlPLI 

necm.IX KYJibiYP H Ce.JICXURH Bopo~xoii rocy
,r:tapcTBeHHoii necOTeXHH':IecxoH ruc~r.um. liMeCT 
15 netfaTin>IX pa6oT B o6JJac:m: mytremlll Hacne.n::
crnemn.JX caoAcTB H JDMeH'!HBOCTH npWH8XoB 

DOTOMCTB 6epc3Lt B Ollb!rHbiX reorpaqni'ICCKHX 

xy.ru;cypax. 

~ATITAQHOHHAHCTIOCONHOCThTIOTOMCTBA 
NEPE3hl B rEOrP A«PHlJECKHX KYJihTYPAX 

U:EHTP AJihHOM JIECOCTEIIII 
B CB.H3H C KJIHMATII1JECKHMH «PAKTOPAMH 

PAMOHOBnPOHCXO~EHH.H 

Pa3pa6oTaHa M<rro,n;m<a KOJlH<IecTBeHHoii: OlleHKH BJIIDIHHll 

HaCJie)J;CTBeHHbiX CBOHCTB KJIHMRTHIIOB 6epe3bl Ha H3Mell'll!BOCTh 

R)J;liiiTHBHO lleHHbiX IIpH3HaKOB CeMeHHOrO IIOTOMCTBa. Ilpo

IIHaJJH:lHpOBaHa pe8KI(Hll IIOTOMCTB rra IDMeHeHHe yCJioBHii 

BHeDIHeif cpe,ll;bi B CBli3H C KJIHMRTH'IecKHMH cpa:KTopaMH pO,li;IIHbi 

KJIHMaTHIIa. IlorryqeHLI perpecCHOHHbie MO)J;eJIH )J;JIJI OlleHKH HX 

ycroii:<nmoCTH. 
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, n, A pro,cedure of quantitative eyaluation,,of,the1 influ~~ce,of 
'hereditary properties of. birch climatic types variability on:-

· · · adaptive-important properties of seed progeny has been 
diveloped. A response of progenies to the changed conditions of 
the external environment in relation to the climatic factors of the 
place of their origin has been analysed. Regression models for 
evaluating their immunity climatic types have been obtained. 

KaK H3BeCTHO, reorpaqmqeCK!U! H3MeH'!HBOCTh npHCYllla BH

,llaM C liiHpOKHM ecTeCTBeHHhiM apea.JIOM, '!TO CBH,lleTe.JlhCTBYeT 06 HX 

3KOJIOrH'!ecKOH UJiaCTH'!HOCTH H HaJIH'!HH HaCJie,liCTBeHHOH a,n;anTa

!1HH norryiD!!1HH K yCJIOBIDIM cpe,llhl, cpe,liH KOTOpb!X BalKHeHIIIee 3Ha

'!eHHe HMeiOT KJIHMaTH'!ecKHe cpaKTOpbl [8, 16, 17 H ,lip.]. ,ll;IDr 60Jib

IIIHHCTBa necoo6pa3YKJIIIHX nOpO,ll, B TOM '!HCJie H BH,ZIOB 6epe3 [I 0 H 

,lip.], Ha Me)!(nonyiD!J:1HOHHOM ypOBHe HaH60Jiee H3y'!eHa H3MeH'!H

BOCTh no npOAYKTHBHOCTH, B TO BpeW! KaK a,Z~anTap;HOHHbie B03-

MO)!(HOCTH BH,liOB H HX !IpOHCXO)!(,lleHHH, a TaK)!(e MeXaHH3M a,Z~anTa

!1HH B CHCTeMe B3aHMO,lleHCTBIDI reHOTHll - cpe,Z~a OCTaiOTCJ! MliJIO

H3yqeHHbiMH • 

. BbiJIOJIReHH!U! HaMH Ra npHMepe 6epe3hi pa6oTa HanpaBJieHa 

Ha pa3pa60TKy MeTO,liOB KOJIH'!eCTBeHHOH op;eHKH BJIHJ!Hllil HaCJie,li

CTBeHHh!X CBOHCTB KJIHMaTHnOB Ha H3MeH'!HBOCTh KOMliJieKCa a,n;an

THBHO p;eHHhiX npH3HaKOB ceMeHHOrO nOTOMCTBa, H3y'!eHHe lfX pe

aKJ:1HH Ha H3MeHeHHe YCJIOBHH BHeiiiHei! cpe,llbl B CBl!3H C KJIHMaTH'!e

CKHMH cpaKTopaMH pO,lllfHhl KnHMaTHna, '!TO HMeeT BlilKHOe TeOpeTH

'!eCKOe H npaKTH'!ecKOe 3Ha'!eHHe BBHAY OTCYTCTBIDI JiecOCeMeHHOrO 

pai!OHHpOBali:ID! Alli! ,llaHHOH IIIHpOKO pacnpOCTpaHeHHOH H X03liH

CTBeHHO p;eHHOH nopO.llhl. 

B pa6oTe HCIIOJib30BaHbl Pe3YJli>TaTbl MHOrOJieTHHX HCCJiep;o

BaHHH reorpacpnqecKHX KYJihTyp, co3.o;aHHbiX B 1976-1978 rr. B pa3-

JIH'!HhiX 3.o;aijJH'!eCKHX yCJIOBHl!X Y'!e6Ho-onbrTHoro Jiecxo.o;a BJITH 

no O,ll;lfHaKOBOH TeXHOJIOrlfH C pa3MellleHHeM nOCa,liO'!Hb!X MeCT 2,0 X 

x 0, 7 M, o61IIall liJIOllla.o;h 12,8 ra. Bcero npe.o;CTaBJieHo 50 nponc

xo)!(,lleHnil, H3 HlfX 41 - 6epe3b! nOBil.CJIOH, B npep;e.rrax 60JibiiiOrO 

cne~CTpa IIIHpoT ( 43 ... 62°) H AOJirOT (24 ... 1600). ITo '!HCJIY BapnaH

TOB, liJIOllla,ll;H H HHcpOpMap;HOHHOH p;eHHOCTH B CBl!3H C Bb!paliiHBa

HHeM B pa3JIH'!HbiXYCJIOBifl!X MeCTOnpOH3pacTaHID! ,llaHHbiH reorpa

ijJH'!eCKil.H OnbiT npaKTil.'!eCKif. He HMeeT aHaJIOrOB AJU1 H3yqaeMOH 

nopo,llbi. 

,ll;IDr HCCJie,liOBaHID! KYJibTyp HCnOJib30BliJIH 061IIenpHID!Tbie 

JiecOBO,ll;CTBeHHO-TaKCap;HOHHble MeTO,llbl. lKH3HeHHOe COCTOJ!HHe 

p;epeBbeB H npOHCXO)!(,lleHHH Op;eHHBliJIH no MeTO,liHKe B.A. AJieKcee

Ba c Y'!eTOM BH,liOBbiX oco6eHHOCTeil 6epe3hi [I, 13, 20]. 
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Y'!HThiB!U! rrepBOCTerreHHYJO ponh ICJIHMaTa B !fJopMnpoBaHmr 

reorpa!lJnqecKoii cpe):lhi H pacrrpocTPaHeHHH P!ICTHTelfhHOCTH [2-4, 7 
lf ):lp.], a TaiOKe OCHOBhiB!U!Ch Ha yqeHHll 0 !fJop~ax' BHYTPIIBlfliO

BOH H3MeHqnaocTH n ee oco6eHHOCTl!X ,1\Jill nau6orree pacrrpocTpa

HeHHhiX Blf):IOB 6epe3 (5, 9, 10 H):lp.], IIpOHCXOl!Ql;eHlfl! 6epe3hl IIOBHC

liOH H3 paBHHHHhiX qacTeii apeana pacrrpe.n;eJil!nH Ha rrpe.n:rrona

raeMhie rpyrrrrhi - rrorrylll!qnn (KliHMaTHIIhi) B npe.n:enax BhmeneHHhiX 

ICJIHMaTH'!eCKHX 3KOTOIIOB. HcrroJih30BaHue ux B Ka'!eCTBe rpa.n:aquii 

IIpH opraHH3aqHH ll perneHHH ):lllCIIepC!iOHHh!X KOMIIlleKCOB II03BO

lllll10 KOJIH'!eCTBeHHO oqeHHTh cnny Blllfl!Hlfl! reorpa¢nqecKoro rrpo

ucxoJ~QJ;eHHl! ceMl!H Ha H3MeH'!HBOCTh ¢YHKQHOHaJihHhiX H cTpyKTyp-

HhiX IIp!i3HaKOB, IIOTOMCTBa. , , 

Ha OCHOBaHHll pe3yllbTaTOB rrpe):lh!liYIQHX HCCJie,ll;OBaHHif [15] 
H3 BCero MHOroo6pa3Hl! KlllfMaT006pa3ylo!QllX !fJaKTOpOB B Qelll!X 

6HOKliHMaTH'!eCKOrO MO):IeJI!ipOBaHHl! Bh!6paHhl KOHTHHeHTaJihHOCTh 

ll cpe):IHJ!l! rrpO):IOliJKHTeJihHOCTh rrepHO):Ia C CYMMOH TeMrrepaTyp Bhi

IIIe 5°C, B Te'!eHHe KOTOpOrO B03MOJKHhl pa3BHT!ie lf pOCT H3yqaeMOll 

rropo):lhi (sere:raQHOHHhiH rrepHo.n;). Oco6eHHOCThiO nocne.n:Hero l!B

lll!eTCl! Bh!COKal! CKOppel!!ipOBaHHOCTh CO Cpe):IHerO):IOBh!Mlf TeMne

paTypaMH :Bo3p;yxa, cooTHOIIIeHHeM Terma H snaru, ¢oTonepno.n;oM. 

,lVrn paiioHa HCCJie):IOBaHHH no pe3yllhTaTaM MHOrOlleTHHX Ha6JIIO):Ie

HHH HX 3Ha'!eHHl! COCTaBlll!IOT 45% lf 189 ):IH. COOTBeTCTBeHHO. 06a 

ICJIHMaTH'!eCKHX noKa3aTeJN Bh!paJKaiOTCl! KOliH'!eCTBeHHO, 06Jia):la

IOT CllCTeMHOCTh!O 1i o6ecrreqHBaiOT pa3HOCTOpOHH!O!O OQeHKy ICJIM

MaTa, 'iTO COOTBeTCTBYeT IIpe):lbl!Blll!eMh!M Tpe60BaHlfl!M K ICJIHMaTH

qeCKOMY MO.D;eJIHpOBaHHIO ,l\Jlli6Horeorpa4JnqecKmC qenei! (11]. 
MaTepnanhi o6pa6aThiBaJIH 6HOM~H'!eCKHMH Me:ro.n;aMH [6, 

12, 14 H ):lp.] C HCIIOllh30BaHHeM 3BM. 

OcHOBHoe BHHMaHHe y.n:eneno aHaJIH3y orrbiTHhiX KYllhTYP B 

JKeCTKHX JiecopaCTHTeJihHh!X ycJIOB!il!X Ha CJia600IIO)l;30JieHHOH ce

poif necHOH cynecqanoii rro'!Be, c¢opMnpoBaBrneiicJI na cpe.v;nean

JIIOJiHaJihHOM rrecKe, '!TO cooTBeTCTayeT o6IQerrpHHl!ThiM TPe6oBa

Hiil!M TeCTHpOBaHHll IIpOHCXOJ!Ql;eHHH H n03BOlll!eT nOJIY'iHTh 6onee 

06beKTHBHhie lf IIOKa3aTel!hHhie pe3yl!hTaThl. 

DOllhl!IOe 3Ha'!eHHe B OQeHKe a):laiiTHBHOH cnoco6HOCTH no

pop; n npoHcxoJ~QJ;eHHH K H3MeneHHhiM yCJIOBiil!M snernneii cpe):lhi 

HMeiOT ¢YHKQHOHaJihHhie rrpH3HaKH, OTPaJKaiOIQHe BHYTPeHHee co

CTOl!HHe 6noTHIIOB. Cpe.n:H HHX nospeJ~QJ;aeMOCTh ape)l;HTelll!MH n 

6one3Hl!MH, a TaiOKe coxpaHHOCTh Haii:6onee .n;ocTyrrHhi B onpe.v;ene

HHH H )l;OCTaTO'!HO 06beKTHBHhl ,1\Jill OQeHKH COCTOJ!Hiill OIIh!THb!X 

KYllhTYP H a.n:arrTaQHOHHOH qeHHOCTH rrpoucxoJ~QJ;eHHH. 1-hseCTHO, 

'iTO 3aiQHTHh!e MeXaHH3Mhl .v;peaeCHh!X pacTeHHH KOHTPOliHpYJOTCl! 

reHeTH'!eCKH H BhipaJKaiOTCll qepe3 onpe.v;eneHHhie ¢n3nonornqecKne 

npoQeCChl, KOTOpbie, B CBO!O oqepe)l;h, 3aBHCl!T OT !fJH3H'!eCKHX !fJaK

TOpOB cpe.D;h!. fix lf3MeHeHHl! CIIOC06Hhl Blllfl!Th Ha OTHOCHTeJihHYJO 
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pe3liCTeHTHOCTb IDIH arrpaKTHBHOCTb rropo.n; )J;IDI pa3JIHqHb!X Bpe.n;H

TeJiei!: H 6oJie3Heli:. 

IlonyqeHHb!e HaMH pe3yJibTaTbl CBH)J;eTeJibCTByiDT 06 oqeHb 

Bb!COKOM ypOBHe H3MeHqHBOCTH IIOBpelK,ll;aeMOCTH IIOTOMCTB 6epe-

3b!, qTO B 3HaqHTeJibHOH CTeiieHH o6yCJIOBJieHO BllilliHHeM reorpaqm

qeCKOro rrpoHcxolK,ll;eHIDI. B 60JiblliHHCTBe cnyqaen ocna6neHHbie 

.n;epeBbll I!OpaJKalOTCl! CTBOJIOBb!MH Bpe.D;HTeiDIMH, Cpe.D;H KOTOpb!X 

HaH60J!blliyro OIIaCHOCTb rrpe.n;cTaBID!eT MHOrOH)J;Hb!H HerrapHblH KO

poe.n; (Xyleborus saxeseni Ratz.), H cTaHOBHTCH B ell.le 6ollbrneli: CTe

rreHH Y.ll3BHMbiMH )J;IDI «PnToBpe.n:nTeneil: H 6one3Heil:. B o6pasoBaH

Hb!e HaCeKOMblMH nopaHeHIDI IIpOHHKalOT B036y,n:HTeJIH HH«PeKIIHOH

HbiX HeKp030B, nopaJKalOll.IHX KOpy, KaM6Hil: H 3a60JIOHb. B HTOre 

o6pa3YJOTC.ll IIOJIOCbl OTMHpaHH.ll llliH KpyrOBbie HeKp03bl KOpbl, 

KpOHb! H3peJKHBalOTCll, I!O.l!BIDilOTC.ll BO,[(.l!Hb!e II06erH, H ,n:epeBb.ll 

ychixaroT. 

YCTaHOBJieHo, qTo ycToil:qHBOCTb rroTOMCTB 6epe3bi TeCHO 

KOppenHpyer C paCCMarpHBaeMb!MH KJIHMaTHqeCKHMH Il0Ka3aTeiDIMH 

pail:OHOB I!pOHCXOlK)J;eHHH, IIpH 3TOM CB.ll3H HMelOT Bb!paJKeHHYJO 

KpHBOJIHHeil:Hyro q,opMy (pHc. a ). H3MeHqHBOCTb rroBpelK,ll;aeMOCTH 

(/I) IIOTOMCTBa 6epe3bl 17-JieTHero B03paCTa B 3aBHCHMOCTH OT KOH

THHeHTaJibHOCTH (K) H rrpo,n:OJIJKHTeJibHOCTH BereTaU:HOHHOrO rre

pHo,n:a (B) pail:OHOB npOHCXOlK,ll;eHH.ll rrpe,n:CTaBJieHa B Ta6JI. I. 

Ta6JIHI:Ial 

c, 'l'±m,' r± m, '1 ± m, PerpeccHOHH8Jl MO.llCJ"a. R % 

I F3<jJ 

0,91 
47 0,89±0,041 -0,68±0,15 0,98±9,7-!D-' -J7=199,59-4,713B+O,Oll6.82 4,45 

0,69±0,17 0,99 ± 7,J.l0·' ll=lll-5,339 K+0,015K 0,96 

I 10,15 

J1pHMeqaHHe. C - K031jl<!JJ~I~HeiiT H3Mell'IHijOCTii, o/o; 1)'± m,2- llOKa-
33TeJJI. CH.JILI reorpaljlJ{qeCKOro BliHliHHll ceMJIH H onm6Ka; r ± m,- K031jltjlHI:IHeiiT 
Kopp~ H onm6Ka; 11 ± m,- KoppeJU~I~Homtoe oTHomeHHe H onm6Ka; R -
noKa3aTem. MepLI BhtpaBinmniiiili ypnnnem!lr, R> 0,95; F,0 - noKa3aTCJib 3tPijlcK
THDHOCTii ypasHeHHJI, F,. >3. 

HaH60Jibrneli: pe3HCTeHTHOCTbro K noBpelK,ll;aeMOCTH Bpe.n;HTe

IDIMH II 60Jie3Hl!MH 06Jia,[(aiOT llOTOMCTBa 6epe3b! H3 pail:OHOB OllTII

MaJibHO He,[(OCTaTOqHoro H OIITHMaJibHOro YBJiaJKHeHH.ll KJIHMaTa C 

yMepeHHOH KOHTHHeHTallbHOCTblO ( K = 30 ... 40 %) If BereTaliHOH

Hb!M nepHO,[(OM OT 190 )J;O 215 )J;H., qTO COOTBeTCTByeT yCJIOBIDIM YK

paHHCKOH JieCOCTenH. OnaiOHeHIDI OT yKa3aHHOrO OIITHMyMa IIpH

BO)J;l!T K CHH)!(eHHlO ycToil:qHBOCTH, oco6eHHO rrporpeCCHpyiDll.leMy 
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rrpH )'Be.JIHqeHHII KOHTHHeHranbHOCTII II COKpall(eHHII BereTal(HOHHO-

ro rrepno,!la paiioHOB rrpoucxo)I(;!J;eHIIH. · 1 
IlOBbi!lleHHaJl aTTpaKTHBHOCTb K Bpe,!IHTe.JlllM H. 60:f\e3Hl!M Bbl

COKOKOHTHHeHTanbHb!X IIpOHCXO)I(;!J;eHHll CBl!3aHa, ITO Hal!leMy MHe

HHIO, CO CHIDKeHHeM HX XOJIO,!IOCTOHKOCTH, oco6eHHO B 3f{MHHll rre

pHO,!I. ll3BeCTHO, qro MOp030CTOllKOCTb pacreHHll MeHl!eTCH B reqe

HHe ro,!la H HMeeT cjJH3HOJIOrHqecKOe 060CHOBaHHe Ha KlleTOqHOM 

ypoBHe [J9J, KJIHMaTHIIbi, CcjJOpMHpOBaB!llHeCl! B YCJIOBHHX 6onee 

KOHTHHeHranbHOro KJIHMara, xapaKrepH3YJOII(erocl! pe3KHM nepexo

.!\OM OT TeiTJIOrO nepHO,!Ia K XOJIO,!IHOMy, H, Hao6opOT, IIpH Bb!COKOH 

HX CTa6HllbHOCTH, qyTKO pearHpYJOT Ha 3ITH30,!\HqecK!fe 3aMOp03I<H, 

a Ta;KJKe qaCTO CMeHl!IOII(Hecl! IIOTeiiJieHHl! H IIOXOJIO)J;aHHl! B 3HMH!fll 

rrepHO,!I. CHHJKeHHe MOp030CTOlli<OCTif Bbl3b!BaeTCll HeCITOC06-

HOCTbiO KlleTOK ycrreBaTb COOTBeTCTBeHHO 3THM KOJie6aHHllM 06BO,!I

Hl!TbCll H o6e3BOJKHBaTbCH. B pe3yJibTare CH!fJKaeTCll HX pe3HCTeHT

HOCTb. Am! KJI!fMaTHITOB 1!3 HH3KOKOHTHHeHTallbHb!X pafiOHOB yCJIO

BHH I.:(eHTpanbHOHJieCOCTeiiH OKa3biBaiOTCH 6onee JKeCTKHMH. 

CHHJKeH!fe ycroiiqHBOCTH KJI!fMaTHIIOB, ccjlopM!ipoBaB!lllfXCH B 

OTJIHqHbiX OT MeCTHb!X YCJIOBHl!X Bereral(HOHHOrO rrepHO,!Ia, MOJKHO 

o6nl!CHHTb 6one3HeHHoii a.narrral(Heii cjJH3HOJIOrHqecKoro arrrrapaTa 

paCTeH!fll BCJie,nCTB!fe HeCOOTBeTCTBHll Hacne,nCTBeHHOll pHTMlli<H 

pa3BHTHll H pOCTa H3MeHeHHb!M yCJIOBHl!M BHel!lHell cpe,!lbl: 

O fltD ISO 160 ITO /80 /90 WO 210 220 tJO 
Daeml!lfiJ{IHN61ii fH71Uo4 aK. ' 
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l:lJMeH'IHBOCTh IIOBpeli<,I(aeMOCTH Bperorre
lll!MH n 6one3Hl!MH noTOMCTila 6epe3hl 17 ner(a) 
H ero COxpaHHOCTH (6) B 3aBHCHMOCTH OT npo
,li;OJDilliTeJibHOCTH nerera[IHoHHoro nepno,ll;a 
(CTIJIOUlli3ll JIHHHa) H KOIITHHeHTa.JibHOCTH 
(rrrrpnxoBall); CTpeJIKaMH o6o3Ha'l:eHLI ycnoBHl! 
BopoHeJI(a (no ycraHOBJieHHLIM HOpMaM): I -
p;penocroli 3,li;OpOBhrli; II- noBpeli<,I\eHHLrli; III -
CHJihHO noBpeli<,I(eHHLrli; IV- pa3pymeHHLrli; I -

B03paCT TIOTOMCTila - 1; 2 - 4; 3 - 17 JieT 
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3aCJI)'JICJl:BaeT TaJOKe BHHMaHHJI peaKU!ill pa3JI!i'IHh!X KJIHMaTH

ITOB Ha He,!l;OCTaTOK BJiarH. fhy'leHHe BO,!l;HOrO peJKHMa JIHCTheB B 

rrepHO)J; 3aCyxH 1991 r. ITOKa3aJIO, 'ITO y ITOTOMCTB !i3 TaeJICHOH. 30Hhl, 

B OTJI!i'llie OT MeCTHhiX, Ha6JIIO)J;aJIHCb 60Jihiii!ie KOJie6aH!ill OBO)J;- · 

HeHHOCTH JIHCTbeB, ITOBhiiiieHHh!H yTpeHHiill BO,!l;Hh!H )J;e<j:lliUHT, 

MeHblllal! BO)J;Oy,!l;epJKHBaiOIIIall Cl10C06HOCTb If CHHJKeH!fe·HHTeHCHB

HOCTii TpaHcrrlipauliH K KOHUY 3acyxH. B pe3yJihTaTe pl!A rrpoHc

xo)I()J;eHHii )J;aHHOH 30Hhl 113 pa3pll,!l;a ITOBpe)I()J;eHHhiX rrepeiiiJIH B 

CHJihHO ITOBpe)I()J;eHHbie. MHMaTiiiThl CTeiiHOll 30Hhl orpearHpOBaJIH 

MeHee 6oJie3HeHHO 6JiarO,!l;apl! HH3KOH, HO ,!l;OCTaTO'IHO CTa6HJihHOH 

OBO,!l;HeHHOCTH JIHCTbeB, ITOHHJKeHHOH HHTeHCHBHOCTH TpaHC11Hpa

IIHH H HaJIH'lli!O 3a1!.1HTHh!X MexaHH3MOB, 11p0liBHBIIIHXCll B rrpe)I()J;e

BpeMeHHOM c6paCbiBaHH!i JIHCTBbl. 

Y CTOH'IHBOCTh npO!iCXO)i()J;eHHll K Bpe,!l;HTeJil!M H 6oJie3Hl!M B 

OITTHMaJibHh!X ycJIOBHliX MeCT011pO!i3paCTaHHll ( C2 - D2) 3Ha'IH

TeJibHO Bhnne. CoxpaHHOCTh rrpHMepHo O,!l;HHaKOBa. HciOIIO'leHHe 

COCTaBJiliiOT IIOTOMCTBa TaeJKHOH 30Hhl, IIO)J;Taii:rH, CTeUHOH 30Hb! 1i 

OC06eHHO IIOJIYIIYCThlHH, KOTOpb!e B JKeCTKHX yCJIOBHliX COXpaHH

JIHCb xyJICe, a KYJihTyphl KaparaH)J;HHCKOrO H liKYTCKOrO (6epe3a 

TIJIOCKOJIHCTHM) npoMcxo)I()J;eHHl! npaKTH'lecKH norH6JIH. B ueJioM 

coxpaHHOCTb 6epe3bl B OIIh!THb!X KYJihTypax TeCHO KOppeJIHpyeT C HX 

UOBpe)I()J;aeMOCTbiO: T = -0,85 ± 0,069; lJ = 0,95 ± 0,022 H HaH60Jiee 

TO'!HO ,!l;aHHall CBll3b OIIHCh!BaeTCll lj>yHKUHeii: BH,!l;a C = 54,686 + 
+ 1,357 II -0,0343 II2 (R = 0,94; Fs<t> =7 ,45), r)J;e C- coxpaHHOCTh, %. 

lloBpe)I()J;aeMOCTb ,l\0 30% Hecyll.1eCTBeHHO OTpaJKaeTCll Ha COXpaH

HOCTH KYJihTyp. )J;aJibHelliiiee ee B03pacTaHHe np!iBO,!l;HT K rrporpec

CHpyiOII.1eMy OTIIa)J;y. 

Y CTaHOBJieHO, '!TO rrpouecc 3JIHMHHaUH!i HaHMeHee a,~J;aiiTII
poBaHHh!X reHOTHITOB B IIOTOMCTBaX 6epe3bl, o6yCJIOBJieHHh!H Ha

CJie)J;CTBeHHh!MH CBOHCTBaMH, Ha6JIIO)J;aeTCll yJICe B rrepHO,!l; rrpiilKH

BaeMOCTH, xapaKTepH3YeTCli Bb!paJKeHHOH H36HpaTeJihHOCTb!O H CO

xpaHl!eTCll B OHToreHe3e 3KOTHIIOB. On.feTHM TaJOKe, '!TO yl!Ce c o,~J;
HOJieTHero B03pacra H3MeH'!!iBOCTb COXpaHHOCT!i TecHO KOppeJIHpy

eT C aHaJIH3HpyeMb!MH KJIHMaTH'leCKHMH IIOKa3aTeJil!MH (Ta6JI.2). 

YJKe B rrepBb!H ro)J; Bb!pall.1HBaHHl! HaH60JihiiiHii OTIIa)J; (AO 

35 •• .40%) IIpOH30IIIeJI y ITOTOMCTB TaeJICHOll 30Hhl, IIO)J;Taii:rH H MJ!r

KOJIHCTBeHHh!X JiecoB 3arra,u:Ho-CH6HpcKoii paBHHHhi. Ha 15 •.• 20% 

CHH3HJiacb coxpaHHOCTh KYJihTYP H3 JiecocTerrH H cTerrH BocTO'!Ho

Ka3axcTaHcKoii IIpOBHHUHH, B TO BpeMJI KaK OTIIa)J; B ):(pymx KJIHMa

THIIaX He npeBbllllaJI 5 •.. 15 %. ll3MeH'!HBOCTb coxpaHHOCTH IIO

TOMCTBa 6epe3bl B CBJI3H C KOHTHHeHTaJibHOCTb!O Ii IIpO,!l;OJIJKHTeJib

HOCTb!O BeraTaUHOHHOrO rrepHO)J;a paiiOHOB rrpOHCXO)i()J;eH!fll rrpe,!l;

CTaBJieHa B Tll\)JI. 2. 
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Ta6rraua2 

BoJpacr, 
c, 

~ PerpeccuoHHaH Mor.rem. R 
% 11 2 ±mT? r± m, '1 ± m" -

mrr }3<j> 
1 12 0,92 ± 0,035 0,77±0,099 0,98±0,011 C--678+ 10,6B-0,0488B' + 0,93 

+7,53·10·5 B' 5,58 
-0,72±0,13 0,94± 0,031 c~35,35+ 3,317 K-0,0473!(2 0,92 

5,34 
4 23 0,91±0,042 0,71±0,12 0,94±0,031 c~-1761,47 + 26,525B- 0,92 

-0,127B2+ 2,043·10-4.83 5,35 
~0,69±0,15 0,95± 0,028 c~-25,64 + 6,0367 K- 0,94 

-0,0821 J(2 6,93 
17 30 0,96±0,019 0,75± 0,11 0,97± 0,012 c~-1386,57 + I9.497B- 0,% 

- 0,0862B2+ 1,26l·J0-4B3 9,3! 
-0,73±0,13 0,96± 0~021 c~-42,973 + 6,677 K- 0,95 

I 
-0,0934!(2 8, 71 

K CTa,!(HII <jlopM11pOBamrn COMKHYTOrO HaCa)!()J;eHlli! (4 ro,n:a) 

KyJibTypbl IIO,!(OillJIII ew;e 6oJiee ,!(ll<jl<jlepeHijllpOBaHHbiMII. Ha11-

60JibllllfH OTIIa,!( (,n:o 80 o/o) H3,6JIIO,!(aJICH y IIOTOMCTB 113 pai!OHOB C 

pe3KO OTJI!fqaiOUJ;HMIICH OT MeCTHbiX KJIIIMaTIIqeCKIIMII yCJIOBIIHMII. 

B rrepHO,!( <jlopM11pOBaHHH COMKHYTOrO HaCa)!()J;eHIIH, xapaKTepR-

3yiO:W:IfMCH 3HaqiiTeJibHb!Mif KOJie6aH!IHMif OCa,n:KOB II CHIIJKeHHeM 

COJIHeqHQH aKTIIBHOCTif, cy:w;eCTBeHHbiX lf3MeHeHMH B COXpaHHOCTH 

KJIHMaTIIIIOB He Ha6JIIO,!(aJIOCb. Ha CTa,!(lfH JKep,n:!IHKa OTna,n:paBHO

MepHbiH, qTQ o6"bHCHHeTCH He TOJibKO BJIIIHHifeM HaCJie,!(CTBeHHbiX 

CBOHCTB, MO II ecTeCTBeHHbiM oroopOM B rrpouecce BHyrpiiBH,!(OBOH 

KOHKypeHijlfll y HaM60Jiee a,n:aiiTIIpOBaHHbiX IIOTOMCTB. 3aKOHOMep-. 

HOCTII B 113MeHqiiBOCTII coxpaHHOCTII OTpaJKeHbl Ha pm:. 6. 
B 3aKJIIOqeHIIe CJie.n:yer OTMeTHTb KOMIIJieKCHOe B03,!(eHCTBHe 

Bcero MHOroo6pa311H 3KOJIOrHqeCKHX <jlaKTOpOB Ha lK113HeHHOe CO

CTOHHIIe pa3JIIIqHbiX reHOTIIIIOB. I!peBblllleHHe KpiiTIIqeCKOrO ypoB

llii mo6oro 113 HHX IIpiiBO,!(IIT K CHIIJKeHHIO pe3HCTeHTHOCTH. B IjeJIHX 

C03,!(aH!IH Bb!COKOYCTOHqiiBbiX HaCa)!()J;eHIIH B HaCTOj!:w;ee Bpewr 

rrpe.n:rroqTeHHe CJie,n:yer OT,n:aBaTb ceMeHaM 6epe3l>! 113 YKpaiiHCKOH 

JieCOCTerm HJIII aHaJIOrllqHbiX ycJIOBIIH C KOHTHHeHTaJibHOCTblO 

35 ± 5% H BererauHOHHbiM rreprm,n:oM 195 ... 215 ,n:H. IIep11o,n: <jlop

MHpoBaHIIH COMKHYTOrO HaCa)!()J;eH!IH BIIOJIHe MOJKHO CqHTaTb <jla30H 

IICKJIIOqeH!IH HaiiMeHee a,n:aiiTIIpOBaHHbiX IIpOHCXO)!()J;eHHH, qTO IIO,!(

TBep)!()J;aeT aHaJIOrHqHb!H Bb!BO,!( ,!(JIH 6biCTpopaCTy:m;IIX rropo,n: [18), 
XOTH rrpnMeHHTeJibHO K CTa,!(HH JKep.D:lliiKa perpeCCHOHHb!e MO,!(eJIH 

6oJiee roqHbi. 
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E. II. KY3bMWlEB, H.M llJJIEHCKAJI, F.E. KOJIT AHHXHHA 

Ky:n.MWreo Esremrli IlaBJIOBHtl 
pO)l;HIICJI B 1953 r., OKOIMill B;, 1975 I'. 

MocxoscKHii necOTexJIH~IecxuH HHC"l'HHYT, ,n:oKTOp 
6uono£HlleCKHX uayx, ua'laJILHHK YnpSBJreHHX 
Ha)'XH POCJiecxo:Ja. HMeeT 45 re'laTHLIX pa6ar 13 

o6Jracnt: necnoii 3KOllornH H neenaH 
c}urrorraTOJionm:. 

llfueHCJCaJI HaT8.lllfil: Mapxos:aa 
pO;D;IDI8CI, B 1967 r., OKOH'IW!a B 1992 I'. 

MocxoocJmi:i necoreXHH'IecxuH ~. 
acrmpaHI' xalj::le,zqn.t npoMLJIIIJreHHOit 3KOJioi1fH u 
38l1Ufl'bl neca MoCJcoocxoro rocynapcTBeBHoro 
yHHBepcHrera. Jieca. M.MeeT 6 ne~:~anu.IX pa6or B 

06JJ:aciH JICCHOit ~HTOIIaTOJIOrHH. 

KoJiraHHXHHa f'a.nHHa EopucooHa 
po.rtmracL B 1963 I'., OKOH'.IlDI8 B J988 I'. 

MocxoscKHH JiecoreXHH'IecKHii HlJC'IHI'yr, 

uay'JHblii coopy,ll;miK xa$e.n:pi>I npoMLliiillemroii 
3KOJionru H 38.InHI'LI neca Mocxoocxoro 
rocy.o;apcmeHHoro ymmepcHreTa neca. Ybree-r 
6011ee 10 ooqann,tx pa6ar o o6naCTH 
$HrOII8TOJIOI'HH. 

THPOCI'POM03 .JliDThl H B.H3A 
B rOPO,li;CKHX H JIECHhlX CI>HTOIJ;EH03AX 

llpHBe,IJ;eHhl ,!1;3HHbie 0 6HOJIOtllli HeKp03HO-p3KOBOrO 

Ja6orreBaHHll liHI1I>J H Bl<Ja, Bbi3J>maeMoro rpn60!d Thyrostroma 
compactum (Hoehn.) Sacc. fhyqeHJ>I pacnpocrpaHeHHe H polib 
THpocrpo!doJa B 3eJieHJ>IX HacaxmeHIDIX. ,naHhl pexcoMeH,IJ;aiiHH 
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E. II. Ky3bMu~eB u op. 

CJIYJK6aM 03eJieHeHIDI H 38II1HThi ropOI\OB, pa60THHI<8M JiecHoro 
X03lli!CTBa. 

The biology data on lime and elm necrosis-cancer 
disease caused by Thyrostoma compactum (Hoehn.) Sacc. fungus 
are presented. The thyrostromosis· spread and role in green 
pl,a.ntations are investigated. The recommendations to the 
sefvices of landscaping and protection of urban areas as well as 
to the forestry managers are given. 

THpocrpoM03 - orracHoe •HeKp03Ho-paKOBOe 3a6oneBaHHe, 

Bhl3b!Ba:EOII(ee OTMHpaHHe BeTBeH JIHIIhl H Bll3a. 

Ha'!HHaJI C cepe,LIHHhl 80-X rr., 6oJie3Hh. IIOJIY'!HJia IIIHpOKOe 

pacnpOCTpaHeHHe B JIHnOBbiX HaCa:lK,ll;eHHJIX MHOrHX perHOHOB eB

porreifcKOH qacTH PocCHH. B nocne,LIHHe rO,llhi OTMe'!eHo MaccoBoe 

rropalKeHHe Bll3a. 3a6oneBaHHe Marro H3y'leHo. PaHee B036y.LIHTeJih -

HecoBepmeHHhiH rpH6 Thyrostroma compactum (Hoehn.) Sacc. - B 

JIHTepaType onpe.r~enJIJicJI KaK carrpoTpo¢HhiH rpH6, HHor.r~a pa3BH

BaiD:W:HHCll Ha BeTBllX JIHnhi. CBe,lleHHH 0 pacnpoCTpaHeHHH THpO

CTpOM03a 3a npe.r~enaMH eBporreil.cKoil. qacTI;: 6hrnm. CCCP B JIHTe

paType Mhi He o6HapylKHJIH. MeJKP,y TeM nopaJKeHHe nnnhi yJKe .r~o
CTH!'JIO pa3MepOB 3IIH¢HTOTHH II nporpeCCHpyeT. 

JIHna - O,LIHa H3 OCHOBHhiX nopo,ll, HCl10Jlh3yeMbiX ,liJill 03eJie

HeHHJI ropO,LIOB. YHHKaJihHhiM Ha6opoM cpe,LI006pa3YIQII(HX, pa3HO

o6pa3Hh!X IIOJie3HhiX CBOiicTB 06Jia,llaiDT JIHnOBhie JieCHble MaCCHBhl. 

BeJIHKa ~eHHOCTh TaKJKe Haca:lK,ll;eHHH HJihMOBhiX nopo.r~, '!HCJieH

HOCTh KOTOpbiX 3Ha'lHTeJihHO COKpaTHJiaCb BCJie,LICTBHe nOBCe

MeCTHOrO YCh!XaHHll BeTBeii: OT roJIJiaH,LICKOH 6one3HH (B036y,LIHTeJih 

cyM'!aThiH rpH6 Ceratocystis ulmi Buism.). 

Y'!HThiBM 3Ha'!eHHe 3THX rropo.r~ .LIJlll o3eneHeHHJI H neclioro 

X03llHCTBa, ropO,LICKHe H JieCHhie CJiyJK6hl >3ali(HThl pacTeHHH ,LIOJil!CHhl 

Y.LieJillTh npHCTaJihHOe BHHMaHHe pa3BHT!!IO THpOCTp0M03a. 

MaTepHanhi HCCJie,lloBaH.liii co6paHhi HaMH B nepHO.LI c 1985 

no 1993 rr. B 3eneHhiX Haca:lK,ll;eHHllx MoCKBhi H MocKoBcKoii o6nac

TH, r.TOJIM!TTH, iKHryneBCKOM 3a!IOBe,LIHHKe H npHpO,LIHOM Ha~HO-
HaJibHOM napKe "Cal'.tapcKall JIYKa". . 

CHM!ITOMhl 3a6oneBaHHll Ha JIHne H Bll3e CXOJKHe, XOTH eCTh H 

HeKOTOpb!e OC06eHHOCTH. l!Opal!CeHHble THpOCTpOM030M ,llepeBhll 

,LIOBOJlhHO JierKO paCIJ:03HaTh, 3HaJI cn~H¢H'!eCKHe npH3HaKH 60Jie3-

HH. Ha paHHHx CTa,liHJIX B KPOHe HH<l>HI.(HpoBaHHhiX .r~epeBbeB noJIB

JIJIIDTCll OT,lleJibHhle YCOXIIIHe BeTBH, 06bi'!HO 3TO rrpHpOCT npOIIIJIOrO 

ro,lla. JlHCThll Ha HHX He pacrrycKaiOTCll. llJMeHeHHJI B OKpaCKe 

JIHCTBhl y nopaJ!(~HHhiX ,llepeBbeB He Ha6JIIO,llaiOTCH. 

3apaJKeHHe Ha'lHHaeTCll BO BTopoll. nonoBHHe neTa. Crropbi 

pa3HOCllTCll BeTpOM Ha paCCTOllHHe ,LIO J 0 M, OCHOBHM Macca OCe,llaeT 
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B pa.n;nyce .n;o 3 M [2]. CTOJib He3Ha'!nTeJibHOe pacnpocTpaHemre 

cnopOBOH HH!fleKQHH Bbl3biBaeT 3apaJKeHHe BCe HOBblX H HOBbiX BeT

Ben yJKe HH<!>HliHpoBaHHoro .n;epeBa, a TaKJKe .n:epeil),eB, rrpon3-

pacTaiO!liHX B Henocpe.n;CTBeHHOH 6JIH300TH. O.n;HaKo o6ol!CHHTb 

npaKTH'!eCKH noJIHyro 3apaJKeHHOCTb JIHIIOBb!X HacaJK,:/(eHH]i: Ha Or

pOMHb!X nJIO!lla}J;l!X, 3a'!aCTYJO OT}J;aireHHb!X p;pyr OT ·p;pyra Ha MHO

rne KHJIOMeTphi (KaK, HanpnMep, s IIHII "CaMapcKM JfyKa';), nepe

.n;aqefi nH!f>eKI.IHH no TaKOH cxeM:e .n;ocTaTO'IHO TPYAHO. [(liiOI pa3BH

·THll B036yp;nTeJIW 6oJie3HH ( nepHO}J; OT 3apaJKeHHl! }J;O CnOpOHOIIIe

HHll) 3aHHMaeT He MeHee ro.n;a, a '!a!lle .n;Ba ro.n;a. ,ll;aJKe i CJiy'!aHx c 

naToreHaMH, pa3~HBaiO!liHMHCl! 6b!CTpee, 06b!'!HO Ha6JIIO.zi;aeTCl! l!p

KO Bb!paJKeHHal! OlJarOBOCTf> IIpH nepep;a'Je HH!fleKI.IHH OT p;epeBa K 

.n;epesy. ,ll;n!f>lf>y3Hoe nopaJKeHne··nnnhi Ha 3Ha'!nTeJibHb!X imo!lla}J;llx 
B03MOJKHO npH HaJIHTJ:HH XOTl! 6b! O}J;HOrO IIX .n;Byx ycJIOBHH: .. HJIH 

HMeiOTCll p;pyrne B03MOJKHOCTH nepeHOCa HH!fleKQHH Ha 3HalJHTeJib

Hbie paCCTOl!HHll, IDIH JKe HH!fleKLIHOHHOe Ha'!aJIO H paHbiiie npncyT

CTBOBaJIO B HaCalK}J;eHHl!X JIHnbi H H3MeHHJIHCb JIHIIIb B3aHMOOTHO

IIIeHHl! B CHCTeMe rpn6 B pacTeHl!e B X03l!HH. 

OcHOBHhiMH BopoTaMR HH!f>eKU:HH cnyJKaT no'!KR .n;epeBbeB. 

,li;Jill npopaCTamm KOHH.URH Heo6xo.n;aMa KanenbHal! BJiara, n03TOMY 

BepmiTHOCTb 3apaJKeHHl! Hai!60Jiee BbiCOKa B }J;OJK}J;JIHBYJO norop;y. 

IlaTOreH He B COCTOl!HRR npeop;OJieBaTb 3ali.IHTHb!e 6apbepbl BereTR

pyro!llero p;epeBa. AKTRBHal! napa3HTH'!eCKM }J;el!TeJibHOCTb rpa6a 

npOTeKaeT JIHillb Ha CTa}J;HH nOKOl! p;epeBa : OCeHbiO, nocJie npeKpa- . 
!lleHHll BereTaQHH, R }J;O pacnycKaHHl! JIHCTbeB BeCHOH. 3TO. o6'bl!C

Hl!eTCll npncnoco6neHHOCTbiO naToreHa K Ml!QeJiliaJibHOMY pocry 

npa HH3KHX TeMrrepaTypax. IIocne npopaCTaHHl! CIIop nponcxo.n;11T 

pacnpocrpaHeHne B036y.n;HTeJill B Kope, ny6e, KaM6nn. 

IIepBb!e npn3HaKH rropaJKeHHll JIHIThi TnpocrpOM030M 'liioJKHO 

3aMeTHTh Ha TOHKHX BeTO'!Kax - rrpnpocTax nocne}J;Hero ro.n;a. IIpn 

II03}J;HeM 3apaJKeHHH CJiep;yiO!lleH BeCHOH IIO'IKH Ha 3THX BeTBl!X c He 

pacrrycKaiOTCl!. B KOHI(e JieTa HJIH B CJiep;yro!llyro BereTaQHIO Ha HHX 

IIOl!BJil!IOTCll CIIOpOHOIIIeHHl! rpn('ja. TOHKHe 3aCOXIIIne BeTBH, OC0-

6eHHO 6oKOBhre, 6bicrpo orra.n;aioT. O.n;HaKo nH!f>eKI.IHll ho HHM 

ycrreBaeT .n;oCTnrHyTh 6onee KpyrrHhiX 3JieMeHTOB KpOHhi - rrpl!poc

TOB npe.n;bl)zy!llero rop;a, TaKJKe l!MeiO!liHX TOHKYJO, rJia.n;Kyro KOPJ.·. 
3p;eCb IIOl!BJliiiOTCll B}J;aBJieHHb!e HeKpOTHTJ:eCKHe flliTHa O.BaJlbHOH 

lf>opMbl, Bb!TllHYTb!e B}J;OJib BeTBH, OTJIHTJ:aiO!liHeCl! OT 3}J;Op0BOH KO

pbl 6onee TeMHOH OKpaCKOH. B rrepnop; IIOKOl! .n;epeBa npOHCXO):(RT 

HX poeT B npop;OJibHOM H TaHreHTaJThHOM HarrpaBJieHHl!X. Ilopallte-. 

HHe 3aXBaTblllaeT H npoBO}J;llli.IHe TltaHH, lJTO rrpnBO}J;HT K 6biCTpOMY 

OTMnpaHHIO OKOJibQOBaHHb!X HeKp030M BeTBeH •. Ha yCOXIIIHX B~T
Bl!X, B nepByro oqepe):(b B 30He nepBHTJ:HOro HeKpOTHTJ:eCKOrO lll!T~a, 
a IIOTOM H no BCeH BeTBR TaKJKe o6pa3yiOTCl! cnopOHOIIIeHHl!. ',. 
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Ha CTBOJiax H BeTBl!X C 6oJiee TOJICTOH KOpOH, BOKpyr COe)Uf

HeHIUI C TOHKHMH nopalKeHHbiMH no6eraMH CHaqana o6pa:>yroTCH 

HeKpOTnqecKHe ITHTHa, a 3aTeM 3aKphiThre paHhi. IIo Mepe pa:>BHTHH 

paH KOpa Ha HHX HaTHrnsaeTCH B BH,LJ;e npO,n:OJlbHOH, ITOCTeneHHO 

H3pelKHBaiOII1eHCH ITOJIOCbl. BnoCJie,L(CTBHH KOpa OTITa,n:aeT, 06HalKal! 

.n:pesecnHy. OTKpbiTbie paHbi npo,n:onrosaThie, sepe-reHoo6pa:>Hoii 

ljlopMbi, 6e3 CTyneHqaTOCTH H H3MeHeHHl! OKpaCKH .n:peseCHHbl. Ha 

OTMepmeii Kope o6pa:>yroTCH cnopoHomeHHH B036y)UfTeJIH, HMero

Il1He BH,!l; qepHb!X 6apxaTHCTb!X rro.n:ymeqeK, BbiCTYITaiOI11HX H3 pa3-

pb!BOB .3IIH,LJ;epr.mca. 

Ha BeTBHX - npnpocTax noCJie,n:HHX JieT y 3,n:oposh!x .n:epesbeB 

Bb!paCTaeT OCHOBHOe KOJIHqeCTBO JIHCTbeB. IlpH HX OTMHpaHHH ,n:e

peso KOMITeHCHpyeT yTpaTy ljJOTOCHHTe3Hpyroll1eH ITOBepXHOCTH o6-

pll30BaHHeM JIHCTheB H rro6erOB !1:3 CIIHII1HX noqeK. Y OCHOBaHHH 

06JIOMHBlliHXCll BeTBeii, a TaKlKe Ha CKeJieTHb!X BeTBl!X H CTBOJie 

ljJOpMHpyroTCH nyqKH BO,ll;l!Hb!X IT06erOB C KpynHhiMH JIHCTbHMH. 

,lJ;epeso npHo6peTaeT xapaKTepHb!H BHelliHHH BH,!l;. 3Ta "BTOplfqHaH 

KpoHa", s csoro oqepe,n:b, He o6na.n:ae-r ycToiiqHsOCTbro n Ta!OKe no

CTeneHHO OTMHpaeT, ellie 6oJiee JCHJIHBaH OrpacTaHHe nyqKOB HOBb!X 

BO,Zl;l!Hb!X rro6erOB. CoBOKYITHOCTb, IIpHBe,n:eHHh!X CHMIITOMOB II0-

3BOJilleT npaBHJibHO ,n:narHOCTHpOBaTb 3a6oJieBaHHe H OCJ!lleCTBJil!Tb 

Ha,n:3op 3a pa:>BHTHeM ero oqaros. 

B eCTecrseHHhiX HacaJK,n:eHH..<!X esponeiicKoii qacrn Poccnn s 

OCHOBHOM ITpOH3pOCTaeT JIHIIa Mei!ICOJIHCTHM (Ti/ia Cordata Mill.). 

IIpeo6na,n:ae-r oHa n B ropo,n:cKnx noca.n;Kax. KaiC rroi<a:>ann nccne

.n:osaHMH, .3Ta nopo.n:a Manoycroii:qHsa K TnpocrpoMo3y KaK B ecTe

CTBeHHhiX, Tal< H B ropO,L(CKHX HaCalK,n:eHHl!X. MelK.n:y TeM po,n: JIHITa 

BKJIIOqaeT OKOJIO 50 BH,!l;OB, MHOrHe H3 KOTOpb!X CITOC06Hbl IIpOH3-

pacTaTb B yCJIOBHl!X, xapaKTepHhiX ,li)Ill apeana JIHilhi Mei!ICOJIHCTHoii. 

~ O[(eHKH BH,!l;OBOH ycroii:q!LBQCTH JIHITbl 6hlliO npose.n:eHO 06CJie

,n:osaHHe .n:eH.n:papHH rnaBHOro 60TaHHqeci<oro ca.n:a (rEC) p AH. 
O,D;Hai<o 6naronpHHTHhie yCJIOBHll rrpoH3pacTaHHH, mnpoKoe npe.n:

CTaBHTeJibCTBO po.n:a Tifia (196 paCTeHHH, !6 BH,!l;OB), HaJIHqne THpO

CrpOM03a - BCe .3TO ,L(eJiaeT .3TOT 06'beKT HCKJIIOqHTeJibHO HHijJOpMa

TlLBHb!M ,li)Ill cpaBHeHHll BH,L(OBOH yCToii:qHBOCTH. 

06cne.n:osaHne noi<a3ano, qTo JIHillb 12 % ,n:epesbeB s .3Kcrro-

3HU:HH He HMeJIH BHelliHHX IIpH3HaKOB OCJia6JieHHH; y 41 o/o KpO!!bl 

JCOXJIH 60Jiee qeM Ha qersepTb; y OCTaJibHb!X CTeiTeHb OTMHpaHHl! 

KpOHbl MeHbllie. IlpHqHHa qacrnqHoro OTMHpaHHl! Kp0Hbl - IIOpa

lKeHHe paccMarpHsaeMbiM naToreHoM. rpH6 OTMeqeH Ha scex sn.n:ax 

po.n:a JIHrra, IIpOH3paCTaiOII1HX B .n:eH.L(papHH me. Yxy,L(llieHHe co

CTOl!HHll IIpHMO CBH3aHO C pacrrpocrpaHeHHeM naToreHa B KpOHax 

.n:epesbes. Ha 60JlblliHHCTBe ycoxlliHX BeTBeii o6HapylKeHo cnopo

HOilleHHe. 
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0CH0Bbffial!Cb Ha 6MOJIOr:lill IIaToreHa, IIOJiy'leHHb!e pe3yJibTa

Tbl CJietzyeT IIp113HaTb 3aKOHOMepHb!MH. rpH6bi, 06Jia.D;aiOrQHe HH3-

KOH rrapa3HTH'IeCKOH aKTHBHOCTb!O (K KOTOpbiM OTHOCHTCl! B036y

)J;HTeJib 60Jie3HJ!), 06b!'IHO He 06Jia.D;aiOT Bb!paJKeHHOH Tpoq>H'ICCKOH 

CIIe[(HaJIH3a[(MeH. AHaTOMO-MOpljJOJIOr:li'ieCKHe H ljJH3MOJlOrli'ICCKIIC 

OC06CHHOCTH pO.D;a J):HII8. HC Bh!XO)J;l!T 3a paMKH, )J;eJiaiOrQHC HCB03-

MOJKHOH KOJIOHH3liJ~mo pa3nn'IHbiX BH.D;OB :noli rropo.D;bi. IIo

BH.D;HMoMy, He o6m!,!l;aiOT BH,!J;OBOH ycTOHqliBOCTblO K THpOCTpOM03Y 

1!. rrpe.D;CTaBHTCJIH po.D;a Ulmus. 3a60JICBaHHC OTMe'leHO HaMil Ha BJI-

3aX rJia.D;KoM,' IllCpi!IaBOM~ IICpll.CTOBeTBHCTOM. 

IIpHBC.D;eHHbie .D;aHHbJe He rro3BOJil!IDT Ha,!l;Cl!TbCJI Ha co3.D;aHHe 

ycTOH'IHBbiX HacalK)J;eHuli rrpH ncrro~30B8.HHH B 03eJieHemm n nee

HOM X03JIHCTBC liHTpO!zy[(CHTOB Jlliiibl 1i MJibMOBb!X. 

MacmTa6bi H oco6eHHOCTH pacrrpocrpaHCHIDI THpocTpOM03a 

H3Y'IaJIH B ropO,!l;CKHX 1i CCTCCTBCHHb!X ljJHTO[(CH03aX. JlHrra COCTaB

JilleT ocHoBy 03eJieHeHIDI MHOrliX ropO,!!;OB. B accopTHMCHTC .D;peBec

HbiX IIOpO.D;, liCIIOJib3YCMblX B 03eJ!CHCH!ili .1\.fOCKBbl, Ha ee ,!!;OJilO rrpH

XO,!J;MTCl! OKOJIO 70 o/o. ll03TOM}' TlipOCTpOM03 IIOJIY'IMJI III!ipOKOe 

pacrrpocrpaHeHne B ropo.D;e. · 3a6oneBaHne o'I'Me'leHo Ha ,!!;epeBbJ1X, 

rrpoH3pacTaiOrQHX B.D;OJib rnaBHb!X ynnq 11 MarHcrpaneli:, B cKBepax H 

rrapKax, Ha 6yJibBapax n Bo .D;BOpax. HHljleK[(HOHHOe ycbiX8.HHe JIH

IIbi B ropo,!!;e paBHO 87 %. 
0.D;H8.KO ypoBCHb H xapaKTep YCbiXaHHll JIHIIbl HCO)J;HH8.K0Bbl B 

pa3JIH'IHbiX 3Konoro-TcppnTopHaJibHbiX 30Hax MoCKBbl. Xy,n:mee 

COCTOl!HHC OTMC'ICHO y .D;epeBbCB, rrpOH3paCTa!OrQHX B l~CHTpe ropO" 

,!!;a, a. TaKJKC B,!l;OJib YJIH[( C HHTCHCHBHblM .D;BHJKeHHCM BHe UCHTpa. 

,.lJ;epeBbJI C Ha'laJibHb!Mli IIp!i3H8.KaMH OCJia6JICHIDI B 3TOM CJIY'Iae CO

CTaBllliiOT 39,5, c ycbiXaHneM He MeHee 'leTBepTn KpOHbl - 60,5 %. 
Hmr6onee 6naroiiOJIY'IHbi nnrrOBbie HacalK)J;eHnJI B rrapKax, CKBepax 

li BO .D;BOpax. B [(CH'fPC ropo.D;a ,ll;CpCBbJI YCbiXa!OT IIOJIHOCTbiO, Ha 

YJIH[(aX C HHTeHCHBHb!M ,!J;BlilKCHHCM, KaK IIpaBMJIO, OT,!l;CJibHblC Kpyrr

Hb!C BeTBli B HlilKHCH qaCTH KpOHbl, CO CJia6biM ;!(BlllKCHHCM OT,lleJib

Hb!C MeJIKHe BeTBH. O,IIHaKo caMbiH BbiCOKHH ypdBeHb crropoHome

HIDI B036y.n;HTeJill 60JIC3Hli xapaKTepeH )J;lili IIOCa,IIOK JIHIIb! B 3KO.liO

rH'ICCKH nan6onee 6narOIIOJIY'IHbiX yCJioBIDIX. TaK, nHTCHCHBHOCTb 

CIIOpOHOIJICHIDI·IIaTOreHa B HaCalK)J;CHlll!X rrapKOB B )J;Ba C JIHIIIHHM 

pa3a BbiiJie, tieM B qeHTpalibHoil: qacTH ropo.D;a. PaHee [I] OTMC'Ia

JIOCb, 'ITO CIIC[(Hljlll'ICCKHC ropO.D;CKHC B03,11CHCTBHJI', 'O'TpH[(aTeJibHO 

CKa3biBal!Cb Ha COCTOJIHHH ,ll;epeBa, HHri!6HpyiOT H pa3BHTHC 3KTO

'fPOtPHOM MHK06HOTbl. :>Kn3HCHHbiH [(HKJI H3yqaeMoro IIaToreHa 

IIOJIHOCTb!O npOHCXO,IIHT Ha IIOBCpXHOCTH paCTCHHH. Bo36y.D;HTeJib 

60JIC3HH HCIIb!Tb!BaeT IIpl!MOe B03,11CHCTBHC aTMOCljlepHb!X ljlaKTOpOB 

Ha ¢n3HonornqecKne rrpoueccbi, HO TaKJKe n KOCBeHHO qepe3 3arpl!3-

HeHne KOpbl. fi3BCCTHO, 'ITO TJ!lKCJib!e MeTaJIJibl Bb!COKOTOKCH'IHbl 

)J;lili lKUBbiX OpraHH3MOB B CJIY'Iae IIOBb!IIICHHOrO HX 

3 « JiecHoii )K)'l>HaJI » M 4-5 
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co.n;epl!(aHIUI B OKpyl!(aro~eii cpe.n;e. Y. CM11T [3] np11BO.n;HT MaTe

p11aJibi Jia6opaTOpHb!X 11CCJie)J;OBaH11H B3a11MO.n;eHCTBIUI MeTaJIJIOB

nOJIJIIOTaHTOB, 3arpSI3IUII0~11X ropo.n;CK11e HaCal!(.LieHIUI, 11 rp1160B, 

o611Taro~11x Ha JIHCTbSIX. ITo ero .n;aHHbiM, Jl(eJie3o, aJIIOMHHHH, 

XpOM, HHKeJib, Me)J;b, D;11HK, MapraHen; 11 CB11Her( Ha1160Jiee '!aCTO no

)J;aBJISIIOT pocr rp1160B. PeHTreH-cpJIIOopecn;eHTHhiii aHaJI113 KOpbi 

O)J;HO- 11 .n;BYXJieTH11X no6erOB JI11nbl nOKa3aJI, 'ITO CO):(epl!(aHHe B HeM 

MHKpO- 11 MaKpO:meMeHTOB, OTHOCSI~Il:XCSI K OCHOBHb!M 3arpSI3H11Te

JISIM OKpyl!(aro~eii cpe,ll;bi, KaK npaa11no, y6r,maer no Mepe y.n:aneHIUI 

OT n;eHTpa ropo):(a. TaK, KOHD;eHTpan;IUI HeKOTOpb!X !f3 H11X B KOpe 

np11pOCTOB nociJ:e)J;H11X .n;Byx JieT, OT06paHHb!X B napKOBbiX HaCal!(

)J;eHIUIX, a TaKJI(e BO .n;BOpax 11 n;eHTpaJibHOH tiaCT11 ropO):(a, COCTaB11-

Jia COOTBeTCTBeHHO: Jl(eJie3a- 569,5 If 1314,0; l(HHKa- 29,8 11 46,5; 
aJIIOM11HIUI- 0,16 H 0,25; cepbi- 0,11 11 0,16; xnopa- 0,47 11 0,14; 
MapraHn;a- 54,7 11 26,4; Me)J;11- 250,0 11 16,7 MT/Kr. 3TH nOKa3aTeJI11 

3Ha'IHTeJibHO npeBbiillaiOT HOpMy, oco6eHHO B n;eHrpe ropo.n:a. Ta

K11M o6pa30M, 3arpSI3HeHHe OKpyl!(aiO~eH cpe,ll;bl OrplH:(aTeJibHO B03-

)J;eHCTByeT He TOJibKO Ha COCTOSIH11e JI11llbl, HO 11 Ha pa3BHTHe 

naToreHa. 

Hccne):(oBaHIUI B neCHhiX MaCC11Bax CaMapcKoi! J!YKH noKa3a

JI11, 'ITO THp0CTpOM03 TaKJI(e ill11pOKO pacnpoCrpaHeH B HaCal!(,r(eH11-

SIX C pa3JI11'IHblM11 3KOJIOTO-JiecOBO):(CTBeHHbiMH xapaKTepHCTHKaMH. 

I1pH3HaKH 3TOH 60Jie3HH o6Hapyl!(eHbl y ,ll;epeBbeB JIHnbi Ha BCeX 

npo6HbiX rmo~a,ll;SIX. B cpe):(HeM ypoBeHb 6one3HH coCTaBID!er 70 %. 
0):(HaKo MaccoBoro ycr,JxauiUI .n:epeBbeB np11 3TOM He npo11cxo.n;HT, 

'ITO 06"bSICHS!eTCSI CIIOC06HOCTbiO JIHI!bl BOCCTaHaBJIHBaTb KpOHY 11 

6HOliOT11'!eCK11MH oco6eHHOCTSIMH Th. compactum. ilOBCeMeCTHO 

KOJIH'!eCTBO cyxocToSI TeKy~ero ro,r(a He npeBb!niaer pa3MepoB ecTe

CTBeHaoro OTna,r(a. I1peo6na):(aiOT ):(epeBbSI c ych!xaaHeM KpOHbi He 

6onee '!eM aa 'leTBepTb (B cpe.n;HeM 68 %). 0):(HaKo .n:o= ocna6rreH

HbiX 11 CHJibHOOCJia6neHHhiX JIHn ):(OBOJibHO BeJIHKa (29 %). Hepe):(Ko 

HX KOJI11'lecTBO Ha npo6Hb!X llJIO~a):(SIX npeBbilllaeT 50 %. B D;eJIOM 

Jl(e COCTOSIH11e liHllbl B eCTeCTBeHHb!X cp11TOI(eH03aX JIY'lllle, '!eM B ro

po;n:CK11X. 

Mel!():(y ypoBHeM cnopoHOilleH11SI rp116a H creneHbiO ycr,IxaHIUI 

KpOHbl cy~eCTByeT TeCHaSI CBSI3b (r = - 0,82), 'ITO n03BOJIS!eT C'!H

TaTb T11pOCTpOM03 OCHOBHb!M cpai<TOpOM OCJia6JieHIUI JIHnbi. 

Br,rnBJieHbi HeKoTopr,Ie oco6eHHOCTH pacnpocrpaHeHIUI 3TOH 

6one3HH B necHbiX coo6~eCTBax pa3Horo THna. )J;oCTaTO'IHO 'IeTKaSI 

TeH):(eHD;11H YXY):(llleH11SI COCTOSIHIUI HaCal!():(eH11H npOCJiel!(HBaeTCSI no 

Mepe YBeJI11'leHHSI ):(OJIH JIHnbi B 11X COCTaBe. I10-BH):(11MOMY, 3TO CBSI-

3aHO C OCHOBHbiM CnOC050M 3apal!(eHIUI ,ll;epeBbeB - aHeMOXOpHblM, 

np11 KOTOpOM He np011CXO.n;HT nepeHOCa CIIOp Ha 3Ha'!HTeJibHble pac

CTOSIHIUI. EcTeCTBeHHO, 'ITO npH yMeHbiiieHHH ):(OJI11 JI11nbl B COCTaBe 
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HaCalK,!l;eHID! )'BeJIH'lHBaeTCJI .l(HCTaHQID! MelK,!J;)' IIOTeHQHa.JihHhiMH 

pacreHHl!MH-X03!!eBaMH. KpoMe :noro, rrpo'!He rropo.n:hi BhiCTyrraroT 

KaK MeXaHH'leCKHe 6apbepbl .lJ.llil C!IOpOBOH liH!lJeKQHH. 

3Ha'lHTeJ!bHa CBl!3h MelK,!J;)' IIOJJHOTOH .n:peBOCTOJI H ypOBHeM 

crropoHOineHID! B036y.n;HTeJJl! (r = 0, 70). B BhiCOKOIIOJJHOTHhiX Ha

calK,!J;eHH!!x·'9TMe'laercl! HaH6onee Bh!COKal! rropalKe,HHOCTh, KaK H B 

rrpep;br.n:yiQeM crrfqae, o6'hJICHeHHeM 3TOMY MOlKeT CJJ)'lKHTh MeHhlllaJI 

BepOHTHOCTh pe3yJihTaTHBHhiX.IlepeHOCOB HH!lJeKQHOHHOrO Ha'la.rra. 

PaHee C'IHTa.rroch, 'ITO ·TIJ.pocTpOM03 - 6one3Hb MOJJO.D:hiX .n:e

peBheB. Ha!llH HCCJJe,[(OBaHHl! IIOKa3a.JIII 3Ha'lHTeJ!hHOe paC!llHpeHue 

B03pacTHoro .n;Harra3oHa 3a6oneBaHID!. B HacalK,!J;e"mHx CaMapcKoli 

nYKH 60Jie3Hh OTMe'IeHa BO BCeX B03paCTHh!X KJiaccax, !IpH'leM IIO 

Mepe )'BeJIH'leHHJI B03paCTa HaCalK,!l;eHHH CTerreHh YCb!XaHJJ.H H HHTeH

CHBHOCTh CIIOpOHO!lleHil.l! B03paCTaiOT. B ropO.D:CKHX 3KOCHCTeMax B 

60JJh!lleH: crerreHH 3a6oneBaHHIO no.n;BeplKeHbi JIHIIhi CTap!lle 40 ner B 

pH.D:OBhiX IIOCa.n;KaX B JIYHKY H IIO ra30lfY, COCTaBJJl!IOII{He OCHOBY 

HaCalK,!l;eHHH, HaH6onee 3Ha'lHMhiX .lJ.llil CJiylK6 03en:eHeHIDI ropo.n:a. 

TiopalKeHHe KPOHhi Ha O.D:HY 'IeTBepTb H 6onee cpe.n:H TaKHX .n;epeBbeE 

BCTPe'laercH B 78,2 % cnyqaeB. B ropo.n:cKHX HacalK,!J;eHiuxx .n:o 25 H 

25 ... 40 .JleT 3TH ITOKa3aTeJill. HHlKe H paBHhl COOTBeTCTBeHHO 59,7 H 

40,4 %. B QeJIOM B03pacT p;epeBa He HBJJl!eTCl! ¢aKTopoM, orrpe.n:e

Jll!IOII{HM ero IIOpalKeHHOCTh H3y'laeMb!M rpH60M. 3To 06bHCID!eTCl! 

6HOJJOrHeii B036y.n;HTeJJl!, IIOCKOJ!hKY . OCHOBHhiM · cy6c1:paTOM ,lJ)l!! 

pa3BHTIDI rraToreHa c.rrylKaT MOJIO.l(bie rro6em - rrpHpOCThi rrocne.n:

HHX JieT, KOTOpb!e !lJopMHpyroTCH y BCeX BererHpyroiQHX .n;epeBbeB 

He3aBHCHMO OT HX B03pacTa. 

B CHJJhHOH CTeJJeHH OT THpOCTPOM03a crpa.n:aer IIO.lJ:POCT JIH

llhl. KoJJH'leCTBO ocna6neHHhiX, H CHJibHOOCJia6neHHhiX .n:e_peBheB 

3Ha'lHTeJJbHO rrpeBbi!llaeT .l(OJIIO 3.l(Op0Bh!X H COCTaBJJl!eT B cpe,L\HeM 

65 % ... , YpoBeHh 6one3HH .n:epeB)>eB Ha MHOrHx rrpo6HhiX rrnoiQa.l(l!x 

rrpeBhi!llaer 80 % (B cpe.n:HeM 76%). MaccoBoe rropalKeHHe no.n:pocTa 

THpOCTPOM030M H CHHlKeHHe ero Ka'leCTB OTMe'IeHO B HacalK,!J;eHHl!X 

C pa3Hh!MH TaKCaQHOHHb!MH napaMeTPaMH, COCTOHHHeM H ypOBHeM 

rropalKeHHOCTH OCHOBHOrO liOJIOra. 

,L(aHHh!e 0 .l(HHaMHKe COCTOHHID! JJHIIhi, rropalKeHHOH THpO

C'YpOM030M, CBlf.D:eTeJ!hCTByroT 0 XpOHH'leCKOH ¢opMe 11pOTeKaHID! 

60Jie3HH. B 60Jib!lleil: CTerreHH yxy.n;IllaeTCl! COCTO!!HIJ.e .n:epeBbeB 

cpe.n:Hero B03pacTa (30 ... 40 ner)." 3To rrpoCJielKHBaeTcl! KaK B ro

po.il;cKHX, TaK H B eCTeCTBeHHh!X !lJHTOQeH03aX. ilOCKOJihKY JIHna 

o6i:m.n:aer XOpO!lleH CITOC06HOCThiO BOCCT~HaBJIHBaTb KpOHy, 3Ha'lH

TeJ!hHOrO yxy.n;!lleHHH ee COCTOHHH!I He Ha6JIIO.l(aeTCl!. 0.n;HaKO He 

11pHXO.l(HTCH OlKH.l(aTb 3.l(OpOBOrO 6JiaroHa.l(elKHOrO IIO.lJ:POCTa TIO.l( 

liOJIOrOM B3p0CJ!h!X .n;epeBbeB, IIOpalKeHHh!X Tll.pOCTpOM030M, TaK 

KaK MOJIO.l(ble. JIHIIhl BereTaTHBHOrO IlpOHCXOlK,!l;eHIDI, He ycrreB KaK 

CJietzyer 'pa3BHThCl!, rrom6aroT OT 6one3HH. 

3• 
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Cpe.r~n .z:IPYrHX rropo.r~, rrpoH3paCTaK>IfiHX Ha CaMapcKoii JlYICe, 

paccMaTpHBaeMhiH rraToreH rropaJKaeT BJI3. OH '!aCTo corryTCTBYeT 

mme HapJI,L~y C ,LipyrHMH rropo,LiaMH, XOTJI ITO rrpH'lHHe roJIJiaH,LICICOH 

6oJie3HH ,LIOJIJI ero B COCTaBe HaCalK,LieHHH MaJia. BJI3hl H3 '!HCJia .z:~e
peBbeB rrepBoro llpyca, 3apaJKeHHhie THpOCTpOM030M, BCTpe'!aiOTC.!! 

He'!acTo. Bo BTOpOM .11pyce 6bmaroT rropaJKeHhi He60Jihiime rpyrrrrhi 

.z:~epeBbeB :noli rropO,Lihi. Cpe.LIH HHX rrpeo6Jia.z:~aroT B.!!3hi c ychixaHHeM 

KpOHhi 6oJiee qeM Ha 'leTBepTh. Tmm:e yqaCTKH BCTpe'!aiOTCJI .z:~o
BOJihHO pe,LIICO, TeM He MeHee HaJIH'!He THpOCTpOM03a H Ha rrpe,LICTa

BHTeJIJIX HJihMOBhiX CITOC06CTByeT ITOBbiiiieHHIO HH!}leiCI(HOHHOrO <j_Jo

Ha HacaJK,L~eHHH B QeJIOM. 

B CBJI3H C MaCCOBbiM pacrrpOCTpaHeHHeM HH<j_JeKI(HOHHOrO 

ychiXaHHJI JIHIThi H BJI3a B ropo.r~cKHX 3KOCHCTeMax CJiyJK6aM 03eJieHe

HIDI H 3alliHThl pacTeHHH ropo.z:~a He06XO,LIHMO OCyllleCTBJIJITh pery

JIJipHbiH Ha,LI30p 3a pa3BHTHeM 60Jie3HH, CBOeBpeMeHHO HCITOJTh30-

BaTb 06b!'!Hble MeTO,Lihl 6opb6b! C HeiCp03HO-paiCOBhiMH 3a6oJieBa

HHl!MH, 3a!CJllO'!aiOiliHeC.!! B o6pe3ICe li ClKHraHHH ITOpaJKeHHb!X BeT

BeH, ITOBbiiiieHHH ycTOH'!HBOCTH .z:~epeBbeB ITOJIHBOM, ITO,LIICOpMKOH H 

rrp. CJie)zyeT TaiCJKe rro,L~BepraTh JIHITY KpOHHpOBaHHIO H 3aMeiD!Th ee 

.z:~pyrHMH rropO,LiaMH, HeBOCITpHHM'lHBhiMH IC 6oJie3HH. 

B rrpHpO,LIH:l>IX 3ICOCHCTeMax CHHJKeHHIO ypOBHJI 60Jie3HH, Be

pOJITHO, 6y.LieT CITOC06CTBOBaTb C03,LiaHHe yCTOH'!HBhiX pa3HOB03-

paCTHhiX ,L~peBOCTOeB BMecTO O,LIHOB03paCTHhiX, B03Hillill!HX ITOCJie 

KOHI(eHTpHpOBaHHhiX CITJIOIIIHhiX py6oiC, KaiC 3TO HMeeT MeCTO B Ca

MapCKOH JlYICe. MOlKHO peKOMeH,!IOBaTb C03,LiaHHe 6y<J?epH:biX 30H 

BOKpyr JieCOceiC H3 rropo.z:~, YCTOH'lHBhiX IC THpOCTpOM03Y, a TaiCJKe 

CHHJKeHHe ,LIOJIH JIHIThl B COCTaBe ,LipeBOCTOeB npH <j_JopMHpOBaHHH HX 

B npoQecce py6oiC yxo.z:~a 3a necoM. 
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COY~APEHMEBArOHOB 

PaccMOTpeHa MeTO.n;HKa pemeHIDr 3a.n;aq na coy.n;apeHHe 
.n;Byx BBrOHOB IIpH HX IIOCT)'I18TeJThHOM )\BHJKeHHH OT y.n;apa. 
Iloli)"'CHbi pac'leTHbie 3aBHCHMOCTII )l;JIJl onpe.n;e.rreHIDr HMIIYJib
con y.n;apHb!X CHJI H peaKI1Hii, yrJIOBLIX H liHHeil:Hbrx: C!WpOCTeH 
naronon noCJie y.n;apa. PaccMoTpeH npHMep pemeHIDI 3a.n;a'!H 
y.n;apa .n;Byx rrecoB03HbiX IIJiaT<jlopM. IlpHBe.n;emr coo6paJKeHHll o 
B03MOJKHOCTII CXO)\a I<OJICC C pen:&COB B pe3YJ!bTaTe y.n;apa. 

The methods of solving problems on collision of two. cars 
. at t!;!cirforward motion before impact have been considered ... The 
calculated functions for determining impulses of impact forces 
and reactions, angular and linear rates of cars after impacfliave 
been derived. An example of solving the problem on the impact 
of two timber-carrying platforms is considered. Certain 
considerations of possibility of wheels' derailing as a result of 
impact are presented. 

Coy.n;apeane BaroHOB nMeeT Mecro rrpn cnyJKe6noM n 3KC

TpeHHOM TOpMOJKeHHH nOe3,!l;OB, Ha MaHeBpOBb!X pa60TaX, npH aBa

pnl!X H KpymeHHJIX. 

O.n;nH H3 rrpocTeiimnx cnyqaeB coy.n;apeHHJI BaroHOB pac

CMOTPeH HaMn B pa6oTe [!]. B 6onee o6meM cnyqae J.:(eHTpbi Mace 

BarOHOB He JieJKaT Ha O,!l;HOH npl!MOH, napaJIJieJibHOH JIHHHH y.n;apa 

(BHeJ.:(eHTPeHHb!H y.n;ap), H BarOHbl HeJib3.ll paccMaTPnBaTb KaK CB0-

60,!J;Hb!e TeJia, TaK KaK OHH nMeiOT O,!l;HOCTOpOHHHe CB.li3H B TO~aX 
COnpnKOCHOBeHHJI KOJieC C peJibCaMn. 

YCTaHOBHM OCHOBHb!e 3aKOHOMepHOCTH TaKOro y.n;apa H 

Onpe,!l;eJIHM ero KHHeMaTnqecKne H CHJIOBb!e XapaKTepnCTHKH, B 

qaCTHOCTH HMIIYJibCbl OIIOpHb!X peaKJ.:(HH Sij IIO,!l; KOJieCaMn( i - HO

Mep Barona, j - HOMep ero KOJieca, cqnTaJI OT TO~ coy.n;apeHHl!). 

ECJIH ,!l;ITJI KaKOrO-TO KOJieCa Sij > 0, TO BO BpeM.ll y.n;apa CBJI3b ero C 
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pe.JihCOM COXpaHHTC11, IIpH Sij < 0 CB113h rrporra,n;eT, qTO MO)!(eT IIpH

BeCTH K CXO!zy KOJieca C peJibCa, 3TO BeCbMa CyllleCTBeHHO C TO~H 
3peHH11 6e30IIaCHOCTH ,!l;BH)!(eHH11, qTo 11BlllieTC11, IIO)!(aJiyH, OCHOBHOH 

u;enhro HaCT0111.11eii pa60Thl. 

P, ~ 

h.c.l. CxeM~ coy}l;apemrn l.aroHoB . 
C }'K838HHeM OCHOBHLIX pa3MepOB 

IIpHHIJ;HIIHaJihHM pacqeTHaH cxeMa ,!l;JI1I rrnocKoii 3a)(aqH co

y.n;apeHH1! ,n;Byx BaroHOB npnBe,n;ea:a Ha ·PHC. I. MeTO,!l;HKa perneHH1! 

3a)(aq Ha coy.n;apeHHe nnocKHX TeJI .n;aHa comacHo pa6oTe [2]. 
0603HaqHM 

m~, mz- MaCChi coy.n;ap11I01.11HXC.!! Ten; 

· VI, V2 - CKOpOCTH u;eHTpOB Mace (ToqeK Ct Ii C2) ,!1;0 y,n;apa 

(v,>vz); 
u,, uz- CKopocTn u;eHTpOB Mace rrocne y.n;apa; 

COlO, C020 - yrJIOBh!e CKOpOCTH Bpa1.11eHH1! TeJI ,!1;0 y,n;apa ( ,!l;li1I CO

y,n;apeHH11 BarOHOB ffiiO=cozo=O); 
co,, coz- yrnoBhre CKOpOCTH Bpa1.11eHH1! Ten rrocne y,n:apa; 

't1, n1 H 't2, n2 - OCH rrpaBOCTOpOHHeii CHCTeMhi KOOp,!l;HHaT (,!l;JI11 
nepBoro H BToporo Tena) c HaqanoM B TOqKe co

y.n;apeHH1! E; 
S<, Sn - cocTaBJI11I01.11He HMIIYlihCOB y.n;apHhiX CHJI B To~e E, 

HarrpaBJieHHhie I!O OC11M KOOp,!l;HHaT; 

8 - K03cpcpHu;HeHT BOCCTaHOBJieHH11•I!pH y,n;ape. 

Ha pHc. I rroKa:JaH cnyqaii coy.n;apeHH11 ,n;ByxocHhiX BaroHoB. 

OH HaH6onee ,n:ocTyneH ,n:n11 aHanHTHqecKoro perneHH11. Hccne.n;oBa

HHe npou;ecca coy)l;apeHH1! BaroHOB c xo,n;oBoii qacThiO TeJie)!(eqHoro 

THIIa Tpe6yeT Bh!IIOJIHeHH1! rp0M03.l(KHX rrpeo6pa30BaHHH, II03TOMy 

aHaJIHTHqecKH TaKHe 3a)(aqH pernaTh Heu;enecoo6pa3HO. 3.n;ech cne

cyeT BhiiiOJIHHTh HCClie,D;OBaHHe MaTeMaTHqecKOH MO,ll;eJIH Ha 3BM. 

0CHOBHb!e pacqeTHhie 3aBHCliMOCTH 3aiiHilleM C IIOMOillhiO TeOpeM 

.n;HHaMHKH. ITo TeopeMe o6 H3MeHeH!m KoJIHqeCTBa ,n;BR)!(eHH1! 

HMeeM 

m, (iil11 - v,n;) = Sn; 

.mt (ii,'tl -vl'tl) = s< + sll +-812; 
m, (u,n2 - v,n,) = Sn ; 

(Ia) 
(16) 

(IB) 
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(lr) 
r)J;e 'rp:n;,'t2,il2- opTbi oceii Koop,!l;ImaT. 

CKlllilipHbie rrpoHJBe)J;eHIDI ii n, v n H ii 't, vi: orrpeAeiDIIOT 

rrpOeKIJ;HH CKOpOCTeii Ha COOTBeTCTB}'IOIIJ;He OCH KOOp,!l;HHaT. 

flo TeopeMe 06 H3MeHeHHH MOMeHTOB KOIIH'IeCTBa )J.BH)I(eHIDI 

COCTaBHM )J;IDI KalK,ll;OrO BarOHa 'IeTblpe ypaBHeHIDI OTHOCHTeiTbHO 

TO'IeK C, H Cz rrpH roo = 0: 

lc, ro, = -Snh, + S:p' + Su lu- s,,z" ; 
lc2 (i)z = -Snh2 + S, pz + S21 /21 - S22 hz; 

OTHOCHTeiTbHO TO'IKH E 

IE (j)j =-Sua!- s,,(L, +a,) 
1 

IE roz = -S21a1 + S22(L2 +a,) 
2 

OTHOCHTeiTbHO TO'IeK Ou H 012 

l 0 ro, = SnH + S.a,- S,,L, 
11 

l 0 ro, = SnH + S,(L, +a,)- SuL,; 
" 

OTHOCHTeiibHO TO'IeK 021 H 022 
l 0 roz = -SnH + S,a,- Sz2Lz ; ,, 

! 0 roz = -SnH + S,( L, +az)- S21Lz. 
" 

(2a) 

(26) 

(3a) 

(36) 

, (4a) 

(46) 

(5a) 

(56) 

HaKoHen;, eiiJ;e O)l;HO ypaBHeHHe JarrHrrreM no ycrroBiiro Hbro

TOHa, COrrraCHO KOTOpoMy pa3HOCTb CKOpOCTeii TO'IeK COy,!l;apeHIDI 

Ten rrocrre ·y!J:apa MeHbiiie, 'l:eM !J:O yAapa, Ha BerrH'IHHY e , HaJbi

BaeMy:ro K03<lJ<jmiJ;HeHTOM BOCCTaHOBIIeHHJ!: 

u;n; +u;n; =-e(v;n; +v;n;). (6) 

B ypaBHeHIDIX (2)- (6) o6o3Ha'l:eHo: 

L~, Lz - 6aJbl BaroHOB; 

/ij - paCCTOJ!HIDI OT OCeH )J;O BepTHKaiTH, IIpOXO)J;J!LQeli: qe

pe3 TO'IKH C1 ; 

[kij - MOMeHTbl HHepiJ;Hlf BarOHOBOTHOCHTeiibHO oceii, npo

. XO)J;J!IIJ;HX 'Iepe3 TO'IKH C1, Cz, E, 0 ( k - 0603Haqe

Hlfe TO'IKH); 
' ' 

U1 , v1 - CKOpOCTH TO<J;KH £ )J;O H IIOCIIe y,!l;apa; 

h1, PI H hz, pz- KOOp)l;HHaTbl TO'IeK C1 H C2 B COOTBeTCTB}'IOLQHX 

OCJ!X KOOp,!l;HHaT. , , 

Bbipa)l(eHHe 1J:ID1 orrpe,!l;erreHHJ! HMrryrrhCOB orropHbiX peaKIJ;Hii . ~ 

IIOITy'IHM H3 ypaBHeHHH (4) H (5): ·· 
' . Su = [!0 ro,- SnH- S;(L, +a,)] I L,; 

21 

s,,=[SnH+S.a,-!0 ~,)]/L,; 
". ll . 
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(7a) 

YrJIOBbie CKOpOCTH Bpair(eHIUI BaroHOB ITOCJie y.n;apa Haif.n;eM 
113 ypaBHeHHH (2). Ilpeo6pa3oBaB HX C ITOMOir(biO (7a), ITOJiy'IHM 

S.L1H1 

(76) 

ID2 = 
Ic L2 -!0 122 -I /21 

1 21 022 

S.L2H 2 

TaK KaK no TeopeMe IIlTeii:Hepa 

Io,. =lc +m1d~1 ; lo12 =lc +m1d~2 ; 
1 1 

(8) 

lo11 = Ic +m2di1 ; Io, = Ic +m2di2 ' ' 
( r.n;e dij - paCCTOliHHJ! OT TO'IeJC Cl .ll;O TO'IeK Oij) , TO Bbrpal!CeHHJ! B 
3HaMeHaTeJIJIX ypaBHeHHH (76) MOl!CHO rrpHBeCTH K BH.n;y 

M, = - m,( d1~ /, + d12 lu ) ; 

Mz = - m,( d}2 l21 + d21 lzz) , 

ID1 = S.l.,~ ; ID2 = S.4_H, 
M 1 M 2 

T.e. (9) 

,lVrn orrpe.n;eneHHll Sn HCITOJib3yeM ypaBHeHHe (6). TaK KaK 

v; = V1 + ID 10 X fi = v1 ; v; = V2 + ID 20 X f.; = v2 

(r.n;e ~ H r; - pa.n;HyCbi-BeKTOpbi TO'IKH E .n;Jill rrepBOTO H BTOpO-

ro BaTOHOB ), TO ITOJiy'IHM 

u,n, +u,n, +/i;ro 1 +Ji:,ro 2 =-E(v1'fi1 +v2n2 ), (10) 

r.n;e h; =~ xn;; h, =T; xn,. 
Bhlpa3HM Terreph CKOpOCTb ~eHTpOB Mace ITOCJie y.n;apa 

H3 !J.>opMyJI (I): u;n; = vA + sn I m, ; U,n, = v,n, + s. I m,' 
a yrnoBbre cicopocm - no !J.>opMynaM (9). IIpeo6pa30BhiBM, 

r.n;e 

s = n 

At = v,r.; + v,n, ; 
G = _I +-1 + H,L,h., + H 24_h, 
~m2 M 1 M 2 

,lVrn orrpe.n;eneHHJ! S, HCITOJib3yeM ypaBHeHHe 

u;·-:rl + u;i2 = 0 ' 

(II) 

(12) 
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cnpaBe,n;mmoe B CJIY'lae, Kor.n:a He nponcxo.n;HT B3aHMHoro npo

CKaJlh3biBaH!UI TapeJIOK 6y<jlepa B TOqKe coy.n;apeH!UI £. 
IIpeo6pa30BbiBM ypaBHeHHe (12) no.n:o6Ho TO:My, KaK :no 

6biJIO c.n;eJiaHo .D:Jil! ypasHeH!UI (6), noeyqaeM 

-- -- -- -- Io~-lou lo~-lo,_ 0 
U1't1 +uz'tz + plml + Pzroz = + = · 

miLl mzLi 
(13) 

JierKO y6e.n;HTbCll B TOM, qTO ypaBHeHHe (13) l!BJilleTCll 

TOJK,lJ;eCTBOM, 3HaqHT, ypaBHeH!!:e (12) - TaiOKe TOJK,lJ;eCTBO. 0TCIO):(a 

Will npl!MOrO QeHTPaJihHOrO y.n;apa HMeeM, qTo COCTaBJil!IOII.IaJ! S, 
paBHa HyJIIO. 3TOT Bb!BO):( CIIpaBe):(JiliB BO BCeX c.n:yqal!X ll He 3aBHCHT 

OT TOrO, rrra.n;KOH HJIH mepOXOBaTOH l!BJilleTCl! llOBepXHOCTb TeJI B 

TOqKe coy.n:apeH!UI. 

TaKHM o6pa30M, ):Vlll coy.n;apeH!UI BarOHOB HMeeM CJie

.zzyiOII.IYIO CHCTeMy pacqeTHhlX ypasmmHil:: 

S" =- [ (1 + s)( iV11 + v2n2 ) ] I G 

ro1 = [ ( Sn L1 H1)] I M1 ; 
roz = [ ( Sn Lz Hz) ] I Mz ; 

u;n; = v1n; + S" I m1 ; 

1i2n2 =v2n2 +Snlm2 ; 

Su = [ ( 10 ro1- SnH)] I L1 ; 
" 

S1z = [ ( SnH- 10 ro1 ) ]I L1; . 
11 

Sz1 =I( 10 ,. O)z-SnH)]f Lz; 

Szz = [ ( SnH- I 0 roz ) ]I Lz ; 
" G = 1/m1+ 1/mz + H1LthdMJ+HzLYizl Mz; 

.Mt = m1( d1
2
1 hz + d1~ lu ) ; 

Mz = mz(d{1lzz + di2lz1). 

0TMCTHM , qTo S., a crre.n:osaTeJibHO, n see .n:pyrHe orrpe.n;eJille

Mbie BeJIHqHHbl- ro; H Sij- JlliHeHHO 3aBHCHT OT OTHOCHTeJibHOH 

CKOpOCTll coy.n.apeHHll BarOHOB 

11 v = v-,n; +v2if2 , 
k-

MOHOTOHHO B03paCTal! (HJII! yMeHblliaHCb) C )'BeJIHqeHHeM (HJIH 

yMeHbllieHHeM) /). V • 0TMCTHM TaiOKe, qTO BO BCeX c.n:yqaJIX ro1 > 0, 
(j)z < 0, T.e. nepBbiH BarOH TIOCJie y.n;apa poeyqHT yrJIOByiD CKOpOCTb ... 
Bpall.leHlUI IIpOTHB qacOBOH CTpeJIKH, a BTOpOH - TIO qacoBOH CTpeJI

Ke: qTo KacaercH semrqHHbi Sif, TO B o6II.IeM ceyqae HanpasrreHne 

3THX HMllYJibCOB onpe):(eJIIiTb 3aTpy.D:HHTeJibHO. . . 

PemHM qncJieHHhiH npnMep. PaccMOTPHM coy.n:aP,eHHe.-)J;B}'X 

JieCOB03HbiX nrraT<jlOpM Tlilla 223 ( rpy)l(eHOH 1i llOpO)I(Heil: ). 
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ITo nacnopTHbiM .n;aHHhiM [3] onpe.n;e.JllleM ocHOBHbie pacqer
Hbie BenaqHHbi: m, = 25 000 Kr; m, = 10 000 Kr; Lt = Lz = 6,9 M; 
a, =a, = 1,85 M; H= 0,6 M. 

3a)J;aeM: /u = /12 = /21 = /22 = 3,45 M (TO'IKH c, H c, pacno
JIO)!(eHbi Ha OCl!X CHMMeTpHH KaK rpy)!{eHOH, TaK H nopO)!{HeH ITJiaT
<jJOpMbi); ht = 0,7 M; hz =0,! M; H, = 1,5 M; Hz= 0,9 M. 

BbiqHclll!eM 
Pt = lu + a, = 5,3M ; pz = /,, + a, = 5,3M ; 

du = d12 = ~421 +H1
2 = 4,225M; d21 = d22= ~li1 +Hi =4,050 M; 

Mt = 25 000 (4,2252 · 3,45 + 4,225' · 3,45) = 3 079 233 Kr · M3 ; 

M2 = 10 000 (4,0502. 3,45 + 4,0502. 3,45) = I 131 772 KI'. M3 ; 

G = 1125 000 + 1/10 000 + 1,5 · 6,9 · 0,713 079 233 + 1,5 · 6,9 · 0,7 I 
I 131 772 = 1,429 · 10-1 Kr -t. 

ITpHHHMaeM 

1011 =10 " = 628 226 KI' · M2; 1021 =10 Zl = 628 226 KI' · M2; e = 0,8; 

VI = 5 Mfc ; V2 = 2,5 M/C . 
Haxo)J;HM pacqerHbie BeJIHqHHhi. 
I. HMnynhc y.n;apHoil: CHJibi. TaK KaK npoeKI.\Hl! v1 Ha ocb n, 

OTpHI.\aTeJibHa, a v2 Ha OCb n2 - ITOJIOlKHTeJibHa ( T.e. v1ilj = -5 Mlc; 

iJ_, liz= 2,5 MIC ), TO 

s. =- [ (I + 0,8 )( -5 + 2,5)] /1,429 · 104 = 31 490 H ·c. 
3.n;ecb Sn > 0, T. e. 3TOT HMIIYllbC HanpaBJieH B CTOpOHY OCH 

n, (,1l;Jlll rrepBoro BaroHa) H ocH n2 (,1l;Jlll BToporo BaroHa). 
2. YrJIOBbie CKOpOCTH BarOHOB IIOCJie y.n;apa: 

rot= 31 490 · 6,9 · 1,513 079 233 = 0,1058 c-1 ; 

002 = 31 490 · 6,9 · 0,911 131 772 = -0,1728 c·1 • 

3. CKopocTH I.~eHTpoB Mace BaroHoB nocne y.n;apa: 
U,ii;= -5 + 31 490125 000 = -3,74 M/c; 

U,ilz= 2,5 + 31 490110 000 = 5,65 Mlc. 
TaKHM o6pa:30M, o5a BaroHa coxpaHl!IDT HarrpasneHHe cBoero 

)J;BHlKeHHl!, O)J;HaKO CKOpOCTb rrepBOro BaroHa yMeHbWHTCll, a BTOpO
ro - YBeJIHqHTCl!. 

4. HMrryllbchi orropHbiX peaKI.\HH: 
Su = ( 638 226 · 0,1058-31 490 • 0,6) /6,9 = 7048 H·c; 

S12 = ( 31 490 · 0,6-638 226 · 0,1058) /6,9 =-7048 H·c; 
S2t = ( 31 490 · 0,6 + 240 855 · (-0,17 228)) I 6,9 = 3294 H·c; 
S22 = ( 240 855 · (-0,1728) + 31 490 · 0,6) I 6,9 = -394 H·c . 

TaK KaK Su >0 H S22>0, TO 3TH )J;Ba KOJieca coxpaHl!IDT KOH
TaKT C pellbCaMH. )J;llll ,!J;BYx .n;pyrHX KOJieC HMeeM: S12<0 H S22<0, T. e. 
OHH noTepliiDT 'KmhaKT c penbcoM. MrHoBeHHOe ,!l;BH)!{eHHe BaroHOB 
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rrocrre y.D:apa - Bpall1aTelihHOe BOKpyr oceit, rrpoxo,ll;l!II1HX 'Iepe3 TO'I

KH On If 021. 
B COOTBeTCTBHH C HaH,ll;eHHb!M HaiipaBJieHHeM Bpall1eHHJI, KaK 

IIOKa3aHo Ha pHc. 2 (rot > 0, a ro, < 0), rrocrrey.D:apa BarOHhi orrycTl!T

cl! Ha perrbCbi. TaKHM o6pa3oM, ,1l;.illi paccMarpHBaeMoit ruiOcKoit Ja

,ll;a'IH B pe3ylihTaTe y,ll;apa He IIpOH30it,ll;eT CXO,ll;a BarOHOB C perrbCOB. 

B peaJihHh!X ycrrOBHJIX 3a,lla'Ia coy,ll;apeHHJI .D:BYX BaroHOB .sm
lilleTCl! rrpocrpaHCTBeHHOit. HeH36eJKHO B03HHKaiOT rrorrepe'IHhie 

CHJibi ( HarrpHMep H3-3a HeCHMMeTpHH JIHHHn .r~eitCTBHJI HMIIYlihCOB Sn 
OTHOCHTeJihHO IIpO,ll;OJibHOH OCH II)'TH, H3-3a ,ll;aBneHHJI COCe,liHHX Ba

rOHOB IIOe3,1J;a If T.,!J;.), II03TOMY 'CXO,ll; BarOHOB IIpH orrpe,ll;eJieHHh!X 

yCJIOBHJIX B03MOJKeH, OC06eHIJ.o 'ecrrH pe6op,ll;a KOJieca IIO,liHHMaeTCl! 

Bh!IIIe IIOBepXHOCTH KaTaHHll perrbCOB •.. Bb!COTY IIO,ll'beMa KOJieC 

MOJKHO Orrpe,lleJIHTb, HaiipHMep, C IIOMOII1hl0 TeopeMbl 06 H3MeHeHHH 

KHHeTH'IeCKOH 3HeprHH. 
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OIJ Y.Il:APHOM B03.Il:EMCTBMH lliTyqHJ.IX rPY30B 
HA IIO.Il:BHJKHOM COCTAB JIECOB03HhiX.Il:OPOr 

l13JIOJICCH 8H8JIH3 y.uapnoro B03.1(CHCTBHJI 6penna Ha IIO.l(BHJICHOH CO
CTaB rrecono3HDIX .uopor. IIpnne.ueHDI 3aBHCHMoCTU .1(.1(8 orrpe.uerre
HHJI HMrryJThCOB Y.U8pHb!X CHJI U CKOpOCTeH TeJI 
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rroCJie ynapa. PaccMO'I'peHo BliHliHHe K03<l><Pmn<eHTa 'I'peHHll rro
BepXHocreil: coyJ(apliiOJ!li!XCli TeJI Ha xapaKTepHCTHKH rrpo~:~ecca 
y.l(apa B 38BHCHMOCTH OT yrrra HaKJIOHa 6peBHa K HOpMaJIH. llpe)l;
JIOlKeH crroco6 orrpeJ(erreHHll MaKCHMaJibHoro ClKaTHli peccop B pe-
3Yl1hTaTe y.l(apa. 

The analysis of log's shock effect on the rolling-stock of wood
transport roads has been presented. The functions of determining the 
impnlses of impact forces and after-impact bodies' rates are given. 
The effect of friction ratio of colliding bodies' surfaces on the 
characteristic of the impact process subject to an angle of iog 
inclination to normal is considered A method of determining the 
compression of springs by impact is suggested. 

IIorpy30'!HO-p!13rpy30'!Hbie pa6orbi Moryr corrpoBolK,!(aTbCli 

y)l;apaMH rrepeMell1aeMbiX rpy3oB o rumrcpopMy IIOIJ:BHlKHoro cocra

Ba, 0 IIOBepXHOCTb 3eMJIH HJIH p!13rpy30'!HOH paMIIb!. 

IlpH y)l;ape, KaK li3BeCTHO, B03HHKaiDT 60JibiiiHe Clil!bl, KOTO

pb!e )l;eHCTBYIDT Ha IIOBepXHOCTb coy)l;apl!IDI!1HXCH · TeJI, a TaJOKe Ha 

OCHOBaHHe, rp:e OH!i paCIIOJIO)!{eHbl. Bo BCeX CJIY'laliX y)l;apbl MOTYT 

Bbl3BaTb He6JiarorrpMl!THbie IIOCJie)l;CTBiili, TaKHe KaK p!13pymeHHe 

MaTepMaJia TeJI, IIOBpelK,!(eliHe peccop H T.)l;. Il03TOMY MCCJie)l;OBaHMe 

npo11ecca y11:apa-Ha norpYJO'!HO-p!13rpy30'!HbiX pa6orax MMeer Ba)!{

Hoe npaKTH'lecKoe 3Ha'!eHMe. 

IJ;eJib HaCTOlii!1eH pa60Tbl - H3Y'!HTb y11:ap IIITY'!HOTO rpy3a 
(6peBHa) npM ero rra)l;eHHM u3 KpaHOBoro 3aXBaTa Ha Heno)l;BH)!{HYID 

IIJiaTcpOpMy (HarrpHMep )!{eJie3HO)l;OpOlKHOTO COCTaBa) li npoaHaJIH-

3HpOBaTb I!pOHCXO)l;lii!1He npH 3TOM J!BJieH!ili. 

KaK H3BeCTHO [1], ll:liJ! H3y'!eH!ili y11:apa rrpHMeliliiDT rpn reo

pHH. 0)l;Ha li3 HHX (KJiaCCH'!eCKali) OCHOBaHa Ha cpopMyJiaX TeOpeTH

qeCKOH MeXaHHICH li CJIY)!(HT )l;JIJ! HaXOJK,!(eH!ili HMllYJibCOB y)l;apHbiX 

CHJI n cKopocreii Ten rrocne y11:apa. MeTOIJ:HKa perneH!ili 3a)l;a'! c rro

MOI!1biD 3Toii reopHH rrpnse)l;eHa HaMH paaee B pa6ore [2]. ,[(se APY

rne TeOpHH ( ll:ecpOpMal(HOHHali li BOJIHOBaJ!) HCI!Ol!b3yiDT cpOpMyl!bl 

reopHH yrrpyrocTH ll:liJ! orrpe)l;eneHiili MaJCCHMaJibHoro 3Ha'!eH!ili 

y)l;apHb!X CHJI li BpeMeHH y)l;apa. 

3TH rpH TeOpHH HMeiDT CBOH 06JiaCTH I!pHMeHeHiili li II03BO

l!lilOT IIOJIY'!HTb rrpe)l;BapHTeJibHyiD Ol(eHKY pe3yJibTaTa y)l;apa. ,[(o

CTOBepHOCTb paC'leTHb!X 3Ha'!eHHH li COOTBeTCTBHe liX cpH3H'leCICOMy 

rrpol(eccy MO)!{HO Ol(eHHTb TOllh!CO 31CCIIepHMeHTaJibHO. 

,[(anhHeiirnee H3JIO)!{eHne 6y11:eM secnr Ha rrpnMepe y11:apa 

6peBHa 0 IIOBepXHOCTh )!(eJie3HO)l;OpOlKHOH IIJiaTcpOpMb!. 

Y CJIOBHM pac'!eTHal! cxeMa rrpnBe)l;eHa Ha pnc.l. · 
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PHc. I. Pacqernaa cxeMa 

3.n;ecb 6peBHO (Teno 1) Maccoil: m, =I 00 Kr, .n;JIHHOH 21 = 4 M 

H .D;HaMeTpOM d = 0,2 M rra.n;aeT C HeKOTOpOH BhiCOThl Ha IlJiaT

<!JopMy (Teno 2) Maccoil: m, = 1600 Kr H umpnHoil: 2L = 2 M. Co

y.n;apeHHe IlpOHCXO.D;HT B TO'!Ke E, HaXOMII1eHCll Ha paCCTOl!HHH a = 
0,5 M OT ueHTpa Mace IIJiaT<lJOpMbl (TO'IKH C2). 

B Ha'IaJihHhlH MOMeHT coy.n;apeHHl! CKOpOCTh ueHTpa Mace 

6peBHa (TO'!Ka C1), KOTOpyiO o603Ha'IHM V! , HarrpaBJieHa BepTH

KaJibHO BHH3 H paBHa 2 M/C. ,ll;o y.n;apa 6peBHO He Bpall1aJIOCb, T.e. 

ero yrJIOBal! CKOpOCTh (J)!O =0. YroJI HaKJIOHa 6peBHa K BepTHKaJIH 

o6o3Ha'IHM <p ,., . 
TinaT<!JopMa, y.n;ep)!{HBaeMM .D:BYMll rrpy)!{HHaMH ( peccopaMH 

)!{eCTKOCThiD c,=c,=360000 HIM), pacrroJio)!{eHa ropH30HTaJihHO H .uo 
y.n;apa HaXO.D;HJiaCh B IlOKOe ( V2 = 0; (J)zo =0). 

B .n;aHHoil: CTaTbe paccMOTpHM rrpouecc coy.n;apeHHl! .n;Byx Ten, 

HCilOJib3Yll KJiaCCH'!eCKyiO TeOpHID. 

B 06ll1eM CJiyqae OCHOBHble pacqeTHbie 3aBHCHMOCTH .n;Jill 

Orrpe.n;elleHHll HMilYJihCOB y.n;apHb!X CHJI IlpH OTCYTCTBHH B3aHMHOrO 

IlpOCKaJib3h!BaHHll Tell HMeiDT BH.n; [2) 

S = H(l+e)A,-GA, 
' B 

Sn = HA,-G<(I +e)A, 
B 

r.n;e S, , Sn - KaCaTeJihHhiH !! HOpMaJihHhiH HMilYJihChi y.n;apHhiX 

CHJI; 

E - K03tP<lJHuHel;lT BOCCTaHOBJieHHll IIpH y.n;ape; .n;Jill 

qacTH'IHO yrrpyroro y.n;apa npHHHMaeM e = 0,7; 

(I) 

(2) 

G, G, - K03tPtPHuHeHThi, xapaKTepH3yiOII1He MaCChi coy.n;a

pliiDII1HXCll Tell, 
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I I h.,2 li; 
G=-+-+-+

m, mz I, I, 

1 1 p2 p2 
Gt = -+-+-1 +-2 

m, m2 It h 

(3) 

(4) 

(5) 

A2 = i\'tl + v2 't2 + /Vfl to + P2ro 20 

H, B - BCIIOMOranmhHbie paC'IeTHbie BeJIH'IHHhi, 

(6) 

. 
H= htpt + h2p2 

It h 
(7) 

B= GGt-lP. (8) 

B cpopMyJih! (3) - (8) BXO,Ill!T: 

It, h - MOMeHTbi HHep~HH TeJI OTHOCHTeJibHO ocefi, 

rrpoxoMmHx qepes ~eHTphr Mace rreprreJI.ro!:KY

lil!pHo IIJIOCKOCTH pHCYHKa. IlpH pacqere IIpH

HHMaeM It =133,33Kr · M2; It= 533,33Kr · M2; 

h,, h2,pt,p2- KOOp,!(liHaTbi 'fO'leK Ct H C2 B IIOKa3aHHOH 

Ha pHC.I CHCTeMe KOOp)J;HHaT. B p;aHHOM 

rrpnMepe 

ht = l sinq> ; h2 = 0, I M; P• = I cosq> ; p2 =a =0,5 M; 

Vi ni, ViTI - IIpOeK~HH CKOpOCTeH ~eHlpOB MaCC TeJI Ha OCH 

n H't; 
't;, 'iii - OpTbi ocei! KOOp)J;HHaT ( i = I, 2). 

Pe3yJihTaThr Bhi'IHCJieHnii rro cpopMynaM (I) - (8) B 3aBHCH

MOCTH OT )TJia HaKJIOHa TeJia IIpHBe)J;eHbi B Ta6JI. I. 

KaK OTMe'!eHO Bhlllre, pacqer 3Ha'!eHHH yp;apHbiX HMIIYJibCOB 

(KOJIOHKH 6 If 7) BbiiiOJIHeH rrpH YCJIOBHH, 'ITO B MOMeHT yp;apa He 

rrponcxo)J;HT rrpocKaJ!b3hiBaHIDI TeJI. Heo6xop;HMhiH )J;Jil! 3Toro rrpe

)J;eJihHhiil ( MHHHM8JihHh!H) K03cpcpH~HeHT lpeHIDI CKOJiblKeHIDI [n Ha

XO)J;HM KaK OTHOIIIeHHe S,/ Sn (KOJIOHKa 8). rpacjJHKH 3aBHCllMOC

TH S, , Sn If [n OT yrna (jl IIOKa3aHbi Ha pHc.2. IlpH yrnax HaKJIO

Ha B )J;Haiia30He OT 30 )J;O 80° 3Ha'!eHHe fn ,!J;OCTHraer 60Jib!IIHX 3Ha

qeJIHH. ECJIH OH, B 3a.ZJ;aHHOM COCTOl!HHH IIOBepXHOCTH TeJI, pe8JIH-

30BaH 6biTb He MOlKeT, TO I1pOCKaJib3bffiaHHe TeJI HeH36eJKHO, II03TO

My paC'leTHbie BeJIH'IHHbl B KOJIOHKaX 6 H 7 1pe6yroT yTO'!HeHIDI. 



Ta6JIHI1a I 
r· 

l1Mnym,CLI IIpll OTCyr- MMII)'JihCLI rrpn HaJlli'IIDI 
BcnoMoraTeJILHLie pac'!eTHLie BeJIII'iiiHLI 

YrorrHa-
. CTBllll npoCKaJib3Lffi8HIDI npoCKaJib3LmaHIDI -KJIOHa q>, 

rpa)( G. 102, G1. 102, H, B -10-4, s, s., /n S, s. , f 
Kr'l Kr'l ; Kr -1 Kr -2 H·c H·c H·c H·c - .. 

2 3 4 5 6 7 t---8 1 -- 9 10 11 -
0 1,109 4,064 -9,380·10·5' 4,509 0,707 306,5 2,31·10·3 - - -

"'' 

15 1,310 3,863 -7,594 ·10-3 4,486 57,56 292,8 0,20 - - -
30 1,859 3,3J4 -I,308 ·10 -2 4,451 99 .. 95 253,2 0,39 IOI,8 254,5 0,4 

-
45 2,609 2,564 -1,509 ·10-2. 4,413 1163 197,6 0,59 67,8 169,5 0,4 

60 3,359 1,814 -1,308 ·10-2 4,833 1014 140,7 0,72 48,0 120,0 0,4 

75 3,908 1,265 -7,594 ·10-3 4,369 59,10 98,5 0,60 37,7 94,3 0,4 
• 

80 4,019 1,155 
'· 

-5,224 ·I 0 ·3 4,368 40,66 89,9 0,45 35,7 89,2 0,4 

85 4,087 1,087 
.. 

-2,698 ·10"" 4,370 21,00 84,6 0,25 - - -
" 

90 4,100 1,064 -9,375 ·I0-5 4,374 0,729 82,7 8,81-I0-3 - - -.. 
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flpH HaJIHlJHH rrpOCKaJih3bJBaHlli! paClJeTHb!e 3aBHCHMOCTH 

,L\Jill orrpe.n;e.rreHlli! S, H Sn HMeiDT BM 

S,=Snf; 

Sn= 
(l+e)A1 

G+Hf 

r.n;e j - <jlaKTHlJeCKHH KOs<jl<jJHQHeHT TpeHHl!. 

3HalJeHlli! S, H Sn rrpn HaJIH'IHH rrpOCKaJib3biBaHlli! ,L\Jill cny

lJal!, Kor.n:a /=0,4, rrpHae.n;eHbi B 9 H 10 KOJIOHKax Ta6n.l. Ha pHc.2 

Te lJaCTH 3aBHCHMOCTeii S, , Sn H f, KOTOpbie He peanH3YJOTCl! rrpH 

j < fn, IIOKa3aHbl IIYHKTHpOM. 

ST 
H·t Sn /' '.._ , 
100 f ll·c \ 

I,., Sn I 5-r 

80 

60 

40 

2D 

0 

...... K ~ 
I' 

\ 

2llf1 J t-t' '\ 

I )\ ~ 
'\ 

fn ~;.r· ........ \\ 
\ 

100 / '+' ...... , I"\ 

l<'f f"J v 
0,6 

03 
' 

0 
0 15 30 lj5 611 75 ~ ipaiJ. 

l'Hc.2. 3aBHCHMocrn: S ,Sn H j OT 

yrrra HaKJIOHa 6peBHa <p K HOpMaJIH 

ChMeTHM, 'ITO HaH60Jiee Cy!l1eCTBeHHO IIpOCKaJib3b!BaHHe Te.JI 

BJilli!eT Ha 3HalJeHHe S, , MeHee cy!I1eCTBeHHO - Ha S" . O'IeBH.n;HO, 

'ITO B JIID60M CJiylJae IIpOCKaJib3bJBaHHe yMeHb!llaeT o6a HMIIYJibCa H 

3TO 6y,n:eT TeM 6oJiee 3aMeTHO, lJeM MeHb!lle·<jlaKTHlJeCKOe 3HalJeHHe 

K03<jJ<jJHQiieHTa rpeHID!. 

CKopocTH Te.JI rroCJie y.n;apa Haxo.n;HM [2] no <jlopMyJiaM 

-- -- s, 
Uz'tz = Vz'tz +-; 

mz 
-- __ Sn 
u1n1 = v1n1 +

mJ 
-- __ Sn 
Uznz = vznz +

mz 
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COt =CO to+ S,pl - sn hi ; 
It It 

C02 = rozo + S,p2 - S" h2 ; 
h h 

r,ZJ;e Utit, Utlli - npoeKqHH CKOpOCTe.ii: qeHrpOB Mace TeJI Ha OCH 

'tj H ni; 
COt, ro2- yrJIOBbie CKOpOCTH TeJI ITOCJie y,ZJ;apa. 

Pe3yJibTaTbl Bbl'IHCJieHHH CKOpOcTe.ii: npHBe,ZJ;eHbl B Ta6JI.2. 

OHH noKa3biBaiOT cne.lzy!O~qee: 

)J,Jili nepBoro TeJia 3Hli'IeHHe u1 1:1 >0, T.e. :na cocTaBlliiiOiqrui 

CKOpOCTH TO'IKH Ct HanpaBJieHa napaJIJieJibHO OCH 'tt BllpaBo; 

B ,ZJ;HallaJOHe (jl OT IIYJUI ,ll;O 30° 3Ha'IeHHe U 1 n1 >0, a B ,ZJ;Hana-

30He <p OT 45 JI.O 90° u 1 n1 < 0. 3To 03Haqaer, 'ITO B nepBoM cnyqae 

CKOpOCTb U 1 n1 HanpaBJieHa BBepx, a BO BTOpOM - BHH3; 

TaK KaK il21:2 > 0 H il2"ii2 > 0, TO CKOpOCTb TO'IKH C2 llOCJie 

y,ZJ;apa 6y,ZJ;er HanpaBJieHa BJieBo H BHH3; 

yrJIOBble CKOpOCTH TeJI llOCJie y,ZJ;apa (KpOMe (jl = 0) OrpHqa

TeJibHbl, T.e. o6a TeJia 6YJI.YT Bpa~qaTbCJ! llO 'IaCOBOH CTpeJIKe, 'ITO 

)J,Jili cxeMbi Ha pHc.2 BnoJIHe oqeBH,ZJ;HO. C YBeJIH'IeHHeM <p JHa'IeHHe 

rot B03pacTaer, C02- na,ZJ;aer. 3To o6bJ!CHJ!eTCJ! xapaKTepoM B3aHMO

,ZJ;eifCTBID! TeJI npH yJI.ape, KOTOpoe paCCMOrpHM BllOCJie,ZJ;CTBHH C llO

MO!qbiO ,ZJ;e¢opMaqHOHHOH TeOpHH y,rr.apa. 
Ta6JIHUa 2 

Yrorr nHHeilHbte CKOpOCTH, Mlc, TO'Iei<: Ct H C2 YrrroBLie cKopoCTH 

HaJQIOHa 
Terr, c·I 

cp,rpa.n: 
ifjT, u.n; u 2 7f'2 iTzlrz rot ffi2 

0 0,0071 1,065 0,0004 0,1916 0,0106 -0,2872 
15 0,5756 0,928 0,0360 0,1830 -0,3029 -0,2637 
30 1,0180 0,545 0,0636 0,1591 -0,5863 -0,2195 
45 0,6780 -0,305 0,0427 0,1059 -1,0787 . -0,1462 
60 0,4800 

I 
-0,800 0,0300 O,o750 -1,1989 -0,1035 

15 0,3770 -1,057 0,0236 
I 

0,0589 -1,2200 -0,0813 
90 0,0073 -1,173 0,0005 0,0517 -1,2405 -0,0774 

0TMeTHM, 'ITO CKOpOCTH TO'IeK Ct H C2 CBll3aHbl CO CKO

pOCTbiO TO'IKH E CJie.lzy!OiqHMH KHHeTH'IeCKHMH 3aBHCHMOCTl!MH: 

filE= u; +rot xr;; 
U2 E = U2 +ro 2 Xf;, 

r,ZJ;e r; , r;- pa,ZJ;HyChi-BeKTopbi TO'IKH E, npoBe,ZJ;eHHbie H3 TO'IeK Ct H 

C2. 

4.JiecHoii*)'pHaJI::t 1'&4-5 
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IIepeXO):(ll K npoeKQHl!M Ha OCH 't H n , HaxO.!(HM 

u,E't, =u,'t, + (fj,p, ; 
u; E~ = u;n, + (fJ,h, ; 

Uz E 'Cz = Uz 't, + ffi1[12 ; 

U:, Eiiz = Uz liz + (f),}zz ; 
HanpHMep, )liD! <p = !5° nonyqHM (pHc.3) 

ii1E't1 =u,'t1 - ffit lcoscp = 0,57558-0,58516=-0,00958 M/c; 

u; E~ = u;n, + ffiti sin<p = 0,92831 +0, 15679= 1,08510 M/c; 

· ii2 E 't2 = ii2 1:2 - ffi1[12 = 0,03597-0,02637=0,00960 M/c; 

ii2 Eif
2 

= fi2if2 + (f),}zz = 0, 18302+0, 13!87=0,31489 M/c. 

"• 

PHc.3. BeKTOpa CKopocre:ii 
crerr noCJie y.n;a pa 

3~eCb ii;E'tl +li,E'tz = -0,0958 + 0,00960 = 0, 'ITO H ~OJDKHO 

6hiTb, TaK KaK B ~aHHOM cnyqae npOCK!lJib3biBaHHe TeJI B TO'IKe E He 

npOHCXO,!IHT. CKOpOCTb u1 E~ HanpaBJieHa BBepx, CKOpOCTb /i2 Eif2 -

BHH3, T.e. nocne yp;apa o6a 're.rra pan.e,!IHHli!OTCl!. IIepBoe Te.rro 6y

.lleT )J;BHraThCll BBepx, O)J;HOBpeMeHHO ·Bpall.lal!Cb no 'laCOBOH CrpeJIKe, 

BTOpoe- BHH3, TaKlKe Bpall.lal!Cb no qaCOBOH crpeJIKe. 

Bo Bcex cnyqal!X, Korp;a j <In , Ha6JIIO,!IaeTCll npocKaJib3hi

BaHHe TeJI B TO'IKe E. 3TO nO~TBep~aeTCll npHMepoM )liD! <p =45°, 
r,~:~e ii1E't1 =-0,8475 M./c, ii2 E't2 =0,02813 M/c H ii1E't1 + 

+ Uz E 't, ;toO. 
Pe3yJibTaT y,~:~apHOrO B3aHMO,!IeHCTBHll TeJI 3aBHCHT, KOHe'IHO, 

OT nOJIO)I(eHHll TO'IKH COy.!(apeHHl! E. ,[(mi HJIJIIOCrpaQHH 3TOrO 3a

KJIIO'leHHl! Ha pHc.4 nocrpoeHhi rpaqmKH pacqeTHhiX BeirH'IHH S, H 

Sn npH <p = 0 H nonoJKeHHH TO'IKH E Ha yqaCTKe nJiaT<jJOpMbl B ,!IHa

na3oHe OT A .r~o B (eM. pHc. 1). 
ECJIH coy~apeHHe TeJI npOHCXO,!IHT B TO'IKe 0, TO HMeeM npl!

MOH QeHrpaJihHhiii y,~:~ap. 3Ha'leHHe Sn ,!IOCTHraeT MaKCHMyMa, a 

S, = 0. IIpH y,~:~aJieHHH TO'IKH E oT TO'IKH 0 y,~:~ap CTaHOBHTCll KO

ChiM. IIol!BJilleTCl! KaCaTe.rrhHhiH HMnyJihC S., a HMnynh c Sn yMeHb-
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maercl!. B MaKCHMaJibHOH crerreHH :3Ta oco6eHHOCTb rrpol!BHTCl! rrpH 
y.llape no KpMM IIJiar«J?opMbi. AHarrorifqHo H3MeHl!IOTCl! H yrnoBbie 
CKOpOCTH rrepBOrO If BTOporo Ten, rpaQ?HKH KOTOpb!X IIOCrpOeHbl Ha 
pHc.4. 

l'Hc.4. 3aBHCHMOCTH S, H S. (CIIJIOIIIHhle JIH

HHH), QJI H Ol2 (rrrrpHXOBb!e) OT IIOJIOlKeHHll 

TO'IKH y.n;apa EHa IIOBepXHOCTH mraT<jlopMbl 

.I 

I 
' ! B 

! 
~--~ 

// 

L__ 

I 
I --

D 

~ 
I 

l/ 

/ 

-- / 

Sn -~c--'Ci>2 

/ 
~ 

"'· 
/ j. ..... 

y s~ A 

. 

TaRHM o6pa3oM, Ha rrpo~ecc coy,llapeHHl! 6peBHa (HJIH aHarro
rHqHoro rena) c rrnar«J?opMoii )!(ene3HO,!IOpoxmoro BaroHa HJIH aB
TOM06HJIJ! BJIHJ!IOT CJie.!IYIOmlfe «J?a:!.."TOpbi:_ MaTepH!UI Ten, OTHOCH
TenbHal! CKOpOCTb COy,llapeHHll, MaCChi Ten H HX MOMeHTbl HHep~HH, 
paCIIOJIO)!(eHife TOqxH y,llapa H yroJI HaKJIOHa 6peBHa K BepTHKai!H. 
IlpH y.llape mryqHoro 6ec«J?opMeHHOro rena ( rJibi6bi MHHeparra) 
BJIHJ!HHe yrna HaKJIOHa HecymeCTBeHHO. 

PaccMorpeB rrpo~ecc y.llapa, MO)!(!fO orrpe,llenHTb ,llai!bHeiimee 
,l(BHJKeHHe 'l'eJI·flOCJie y,llapa. IlpHH~If!IIl.ai!bHOe pemeHHe 3TOH 3a,lla-

qlf rrpHBe,l(eHo B pa6ore [3]. . 
B ,llaHHOM cnyqae .liiill H3yqeHHl! ,liBHlKeHHl! xax rrepBoro, raK H 

Broporo rena Y.!I06Ho HCIIOJib30BaTb ypaBHeHRe JiarpaHJKa II po,lla. 
KaJK,l(Oe H3 Ten COBepmaeT IIJIOCKO-IIapaillienbHOe ,liBif)!(eHHe, If HX 
IIOJIO)!(eHHe MOlKHO orrpe.zi;eJIHTb C IIOMOllibiO rpeX o6o6meHHb!X KO
Op,li!JHaT X, y H <p. IJepBb!e ,l(Be xapaKTepH3YI0T IIOJIO)!(eHRe ~eHTpOB 

Mace ren, rperbe - rroBopor rena Boxpyr oceii:, rrpoXO.liJ!lliHX qepro 
~eHrpbi Mace. 

Cne,!IOBaTeJ!bHo, BbipalKeHRe .liiill RHHeTifqecxoii: 3HeprHR (1) 
HMeeT BH,ll (6e3 HH,lleKCOB) 

T=..!. m (x2 +)? )+..!.l<V. 
2 2 

IlpH onpe,lleneHifH o6o6meHHbiX CHJI Q yqifrhmaeM, qro Ha 

rrepBoe reno ,lleHCTByroT TOJibKO CHJibl Tl!lKeCTif, Ha BTOpoe - CHJlb! 
TJ!)!(eCTif H yrrpyrocrlf. TaRHM o6pa30M, IfMeeM 

Qix=O; Qiy=li'IJg; QI.=O; 
Q2x = 0 ; Q2y = m2i- 2ci(y + o) ; Q, = 0 . 

4* 
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-
B RTore, nocne acex npeo6pa3oBaHHii, nonyqnM cne.n:yro!llne 

,liR<!J<jlepeHI:(HaJibHb!e ypaBHeHRll ,l(BHJKeHHJI: 
,l(Jill nepaoro TeJia . 1 

,l(Jill BToporo Tena 

m,X1= 0; 
md1 =m,g; 
J,ip, = 0; 

m,x, =0; 

m, ji, = m,g- 2c,(y + o) = -2c.y ; 
J,q,, =0, 

.. ,, 

r.n:e o - craTHqecica"s! .n:e<jlopMar(Hl! peccop no.n: .n:eiiCTBReM co6-
craeHHOro aeca nnaT<j:>opMbi. 

B BepTHKaJibHOH UJIOCKOCTH BTOpoe TeJIO 6y,l(eT COBepiliaTb 
KOJie6aTeJibHoe ,l(BHJKeHHe. IIpeHe6peral! conpoTHBJieHHeM KOJie6a
HHii,nonyqaeM 

y, = Asin(k,t + 13) , 
r.n:e A - aMnnHry.n:a Kone6aHHii, 

;-----
A= ~y~ + y~' lk; ; 

k,- qacrora KOJie6aHHii, 

k, = ~(C. +c.,) I m, 
13 - HaqaJihHal! <jla3a, 

tgl3 =yo k, I yo ; 
)'o- HaqaJibHOe 3HaqeHHe KOOp,liHHaTb! )', 

yo= 15 = m,g I (c, + c,); 
Yo - HaqaJibHaJI CKOpOCTh no KOOp,liHHaTe y, Yo = u;n, . 

MaKCHMaJihHOe cJKaTHe npyJKHHhi paaHo ee aMITJIHTy.n:e. 
~ paccMarpHaaeMoro npHMepa HaxO,l(RM ( npH <p = 0 ) 

k. = .JnooOOI1600 =21,153 c·1 ; 

T.e. · Ymax = 0,9 CM. 

yo= 0,12 M; 
Yo =0,1916Mic; 

tg13 = 0; 

O,J9l6 = 0 00905 M = 0 905 CM 
21,163 , , 

TaKHM o6pa30M, KJiaccHqec:Kill reopHl! y.n:apa BhiCOKOHH$op
MaTHBHa. 0Ha ll03BOJIJ!eT onpe,n;eJIHTh MHOrHe xapaKTepHCTHKH KaK 
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npon;ecca y.n;apa, TaK H ,ll;BHJKeHHe Ten noCJie y.n;apa. 0.n;HaKO OHa He 

,D;aeT OTBeTa Ha BOITpOC 0 BpeMeHH y.n;apa H B03HHKaiOID;HX ITpH 3TOM 

CHJiaX. 3TH BenH'!HHhl MOlKHO onpe,D;emtTh C ITOMOID;hiO ,ll;Byx .n;pyrHX 
TeOpHH y.n;apa. 
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A.B }f(YJ(OB., A.P rOPOHOBCKHH.,C.3. EOEPOBCKHH 

:)Kyxo~~A¥8101llfii BacHJIDeBH'I pri.rr;HJIC11 B 
1937 r ., oxoronm .n. .;1960 r. Benopyccxuii JieCOTeXHH~ 
'lecKHii ~. ioKTOp Temlflegmxo Hayx, f!p+C· ., 
COp~1JPbl JleCHblX MaJ.nHH H TeXUOJIOnm: JieCOllU'O• 

TOBOK Ben:opyccxoro rocy.o;apcmeHHoro -:rexoonorn
qeCJCoro ymmepcnrera, 311Be.ayiOID;Hii nay'DIO
JiCCJle,noB~Koij ~6oEarop~!J MeXamDai.lHH H aB• 

- -~~~ ~econpoML1IIIJieHHLIX npo~ccon H cne· 
J..nmJh;.mD:.i ipancnopm~>IX CHCTeM. llYeeT 320 ne"EJ:ar
Hb!X pa6ar B o6nac:m: neconpoMLltiiJieHH&IX npoueccos 
I! CIIeUHam.Jn.IX 1p8HCF~IX CHC'reM. 

ropoiroBCIOD1: .A!mpeii PoMaHOBIA po.D;WICJl 
B 1959 I'., QKOH'DD! B 1981 t'. EenopycclCHH TeXHOJIO· 

ru<reC~·~, K~T TeXHlfllecKHX. Hayx, 

c:rapru:Hii. llpCDO~BaTem. X8$e.QPLI JICCHLIX ManiHH H 

TeXHOJIOr;m- .ireC038.'rOTOBOX- 'Ee.J!opyicxoro rocy,nap
C'IBCHHOI"O TeXHOJI0I'H'lCCKOI'O jimmepcHreTa. I1MeeT 
53 IE'I8rn:LJe pa6on.t B o6,)1~~ HCCJIC)l;OB8HIDI WJH8· 

MliiGI H i1p01IH~J!-fC_938I'OTOBHieJII>HblX Mammt. 
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Eo6posClCHH CepreH 9.o;yap,D;OBH'! po)l;HJI~ 
cs: B 1963 r., OKOH'Dm B 1985 r. Een:opyccxHih:ex
HOJionrqecxHif: HHC'I'Hlj'T, aciiHpaHI', Mll8,JJ,UIHi'i. Ba

y'!Hh:di cotpy.lJ;HHK uaytiH<>-HCCJie,D;OBilTeJlbCKOi:i 

JJa6opaTOpHH MeX8HH3altflli H 1lBTOM8nDaJ.tHH Jie• 

COI1pOMJ.llllJieHHI>lX npo~CCOB ll CIIel.\lUU[l>HI>IX. 

'IpaHCnopnn.IX. CHCTeM. HMeer 11 neqann.IX pa-
6or B o6naCTH HCCJieJJ;OBaHIDI .D;HHru.GIKH H npoq
uocmnecooarOTOBHreJILHIJX M8ll1HH. 

MO~EITHPOBAHMEHArPYmEHHOCTHTPAHCMHCCMH 
:KOJIECHOM JIEC03ArOTOBHTEITLHOfi MAlliHHbi 

ITpe.mrolKeHa MaTeMaTH'IecKaJI MO)(eJib, OilliCLIBaiOinaJI Harpy
ll<eHHOCTb TJlaHCMHCCilli KOJICCHOH JI3M H yqHThiBaiOinBJI OC0-
6eHHOCTH ee KOHCTJlYKQHII H 3KCilliYBTBIIIlli. IIpoae.n:eH aHaJIH3 
peJym,TaTOB pacqeTa, .n:am,r pexoMeH.n:allllli no BLI6opy pal\HO
HBJThHLIX rrapaMerpoa MaiiiHHLI. 

A mathematical model describing the wheeled LM transmission 
loading up and taking into account the features of its design and 
operation has been offered. The analysis of the calculation 
results has been carried and recommendations on the choice of 
rational parameters of the machine are given. 

B Pecny6nuKe Eenapycb HMeeTCJI pel!JlhHaJI B03MOJKHOCTb 

OpraHH3aQHH cepHHHOrO Bb!TIJCKa KOJieCHbiX JieCHb!X MaiiiHH Ha 6a3e 

rpaKTopos MT3. 
OcHOBoii )l;lill C03,!l;aHHJI necHoro KonecHoro Illaccu CJIYJKHT 

cepuiiHo BbrnycKaeMbiH 1paKTOp MT3 B crreQHaJibHOH KOMIIJieKTa

I1HH. C IIOMO!l1bl0 BepTHKaJibHO-rOpH30HTl!JlhHOTO IllapHHpa OH 

CBJI3aH C TeXHOJIOruqeCKHM MO)J;JJieM, npe,!l;Ha3HaqeHHbiM )J;IDl JCTa

HOBKH TeXHOJIOrHqeCKOTO o6opy,!l;OBaHHJI. PeaJIH3aQHJI TaKOH KOM

IIOHOBOqHOH CXeMbl rpe6yeT IIpOBe,!l;eHHJI HCCJie)J;OBaHHH HarpyJKeH

HOCTH OT)J;eJibHbiX Y3JIOB H arperaTOB MaillHH. 0HH He06XO,!l;HMbl )l;lill 

pa3pa60TKH MepoiipH.l!THH, HanpaBJieHHbiX Ha JMeHbllleHHe Harpy-

30qHbiX pelKHMOB rpaHCMHCCHH H XO,!l;OBOH qaCTH. 

CospeMeHHbie MaTeMaTuqecKue MO,!l;eJIH o6ecnequsaroT rrony

qeHHe OQeHOK HarpyJKeHHOCTH ,!l;eTaJieil: u y3JIOB c yqeroM KPYTHJib

HbiX KOJie6aHHH TpaHCMHCCHH COBMeCTHO C sepTHKaJibHbiMH H rrpo

)J;OllbHO-yrJIOBbiMH KOJie6aHHJIMH TIO,!l;pecCOpeHHbiX H HeiiO,!l;peCCO

peHHbiX MaCe. 0)J;HaKO OHH He II03BOJIJIIOT yqeCTh PM CTieQHqmqe

CKHX OC06eHHOCTeii: KOHC1pJKI1HH, CBOHCTBeHHbiX paCCMa1pH-
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BaeMOMy TlfiiY KOJieCHhiX JieC03aroTOBHTeJihHhiX MalliHH (n3M), B 

qaCTHOCTH paCCOrJiaCOBaHHe nepe.D;aTO'IHhiX 'IHCeJI B TpaHCMHCCHH. 

Paspa6oTaHHal! HaMH pacqerHal! cxeMa .D;Jill Hccrre.D;OBaHHl! 

KOJie6aHHH n3M npHBe.D;eHa Ha pHc.J. 0Ha HMeeT 12 CTeneHeif CB0-

60.D;hl H U03BOJilleT OUHCaTh ICOJie6aHHl! MalliHHhi B npO.D;OJihHOH Bep

THKaJihHOH UJIOCICOCTH. 
' 

Pnc.l. PacqeTHall cxeMa JI3M 

B paC'IeTHOH cxeMe npHHl!Thl CJIC.D;)"IOiliHe .D;onyll(eHHJI: n3M 

.D;BHlKeTCll npl!MOJIHHCHHO; BhiCOThl MHICpOHepOBHOCTeif BOJIOKa ITO.D; 

ICOJICCaMH O.D;HOH OCH ocpe.D;HJIIOTCll; ynpyrHe xapaKTepHCTHKll. Illli.H 

JIHHeHHhi, a cHnhr Heynpyroro conpOTHBJieHHl! nponopuHoHaJ!hHhl 

CKOpOCTH .D;e!lJopMai:(HH; KOJieca HMeiOT UOCTOl!HHhiH KOHTaKT C UO

BepXHOCThiO BOJIOICa; TeXHOJIOrH'IeCKOe o6opy.D;OBaHHe JKeCTKO CO

e.D;HHeHO C paMOH MalliHHhi, a TO'IICa OUOpbl naKeTa .D;peBeCHHhl Ha 

KOHHKe npH .D;BHJKeHHH OCTaeTCll HCUO.D;BHJKHOH OTHOCHTeJihHO Tllra

qa; BO.D;HTeJih HaxO.D;HTCll B I:(eHTpe Tl!JKeCTH ICa6HHhi; B03.D;eHCTBHe 

MHKpOHepOBHOCTeif BOJIOKa Ha BOJIO'IalliYlOCll qaCTh Ua'!KH He Y'Ili.

ThiBaeTCll. 

,l(Jill .D;aHHOH pac'IeTHOH CXeMhl C ITOMOillhiO ypaBHeHHH 

narpaHJKa BTOporo pO.D;a ITOJIY'IeHa CHCTeMa .D;H!lJ¢epeHI:(HaJihHhlX 

ypaBHeHHH. IlpH li.X BhiBO.D;e CJIOJKHyiO .D;HHaMH'IeCKYIO CHCTeMy pa3-

6HBaJIIi Ha }J;Be B3aHMOCBll3aHHbie ITO.D;CiiCTeMbi: TpaHCMHCCHll 1i ITO

CTynaTeJihHO .D;BiilKYiliMCll Macca TpaKTOpa [2, 3]. ,l(Jill KaJK.D;OH ITO.D;

CHCTeMhi cocraBJiliJIH .D;H!lJ!lJepeHI:(HaJihHhie ypaBHeHHl! c nocnil.D;yro

IliHM HX 06oe.D;HHeHHeM B 06Illyro CHCTeMy .D;ii4J4JepeHI:(HaJihHhlX 

ypaBHeHHH: 

leu, <j>011 + Ccu ( <p cu.- q> KII) + Bcu ( <pat - <J>x n) = Mcu, ; 
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. . . . 
+ B,,. ( CJlx n- <jl3w) + CIIM (cp xn- cp DM) + BIJM ( IPx n- IPnu) = 0; 

M 0 0 

JIIM<pn .. - CnM (<p xn- <jJ IIM)- BID< ( IPx n- <p ... ) + cllll<l (<p 11M- ( XT + 

+ ( h,- Rx!) Cjl T) I Rxl i TP!) + BIJII(1 ( ~'" -(XT + ( h,- Rx!) ~T) : 
: Rx! i TPl) = 0 ; 

J, .. ~, .. - C,M (<p xn- (j) 3M)- B3M ( ~K n- ~3M)+ CIII!(2 (cp 3M- ( XT + 

+(h,-Rx2)<pT}IRx2iTP2) + Bmx2 (~,.,-(XT+(h~;-Rx2) ~r): 
:Rx2i"Ip2)=0; 

( M + mx + m.) X T - cmKl ( (j)IIM- ( Xr + ( h,- Rxl ) {jlr) I Rxd"Ipl )x 
. . . 

X iTP1IRK!- BlliKl ( CJlnM- ( X T + ( h,- Rx!) <jJ T) I Rxl iTPl) iTP1/ Rx1 -

- Cmx 2 ( (j) 3M - (XT + ( h, - Rx2 ) <jlr ) I Rx2 iTP2) iTP2 I Rx2 - BJJJK 2 X 

x( ~, ... - ( XT + (h,- Rx2) ~T )I Rx2i"Ip2) iTP21 Rx2 + F!+ F2+ FrpX= 0; 
- . . . 

MYT-Cmyl(q!-Yr-a<pr)-Bmyl (q1-YT-a <pT) -Cmy2 (q2-
. . . 

- YT-b (j) T) -Bmy2( q2- YT-b cpT)- Cno( Yr + (j) T (a -L,. + Lx)-
. . . . 

-Yx- (j) X ax) -Bno ( YT+cpT( a -L,.+L.) -~-Cjlx ax)- c30 ( Yr + 
. . . . 

+<p r (a-L3o)- Yx + (j)xbx)-B30 (YT+cpT(a -L,o )-~+cpxbx)-
. . . 

-Cx 213 ( Yn- 213 (YT+ b <jJ r )) - Bx 213(Y,- 213 ( Yr+ bcpT) = 0; 

. . . 
-YT-b<pr)b+Bmy2(q2 -YT-b<pT)b-Cno (Yr+<jlr (a- L30 + 

+Lx)- Yx-<pxax)(a- L30 +Lx )-Bno(~+CjlT (a-L3o +Lx )-
' ' 

-~-~X ax )(a -L3o + Lx) -C~ (Yr + <jJ T (a -L3o)- Yx + (j)x bx)X 
. . . . 

x(a- L3o)- B3o( ~+cpr(a- L3o)- ~+cpxb") (a- L3o)- Cmxl (<p DM-

-( Xr +( h, - Rxl ) (j) T )I Rx1 iTPl ) ( h ~; - Rxl ) iTPl I Rxl - BmK! X 
. . 

x( cpnM- (XT +(h"- Rx! ) q, T )I Rx! iTPl)( h, - R~!) iTPd Rx!-CIIJl(2 ( (j) ,..-
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- ( Xr + ( h Q - Rx2 ) q> T I Rx2 irp2 )( h Q - Rx2) irp2 I Rx2 - BUJK2 X 

X ( ~3 ,..-(..l\ +(h Q -RK2) ~ r )I Rdrp2)( h"- Rx2) irp2l Rx2- Cx 213 bx 
. . . 

X ( J'-;,- 213 ( Yr + b<p T) ) - Bx 213 b( Y, -213 ( Y, + b q> T) ) + Frpy b+ 

+FrpX(h.-h,) = 0; 
.). .. . . 

mx Yx- C no( Yr + q> r(a-L3o + Lx)- Yx- <jlx ax)-Bno (Yr+ q>r X 

. . . . . . 
- B3o (YT + q>T (a- L3o) -YK + (jlK bx) -Cc(Yx- Ys)- Be (Y.- YB) = 0; 

- . . 
I. <p. -Cno ( Yr + <jlr (a - L3o + L .. ) - Y. - <p K a K ) a K - Bno ( Y, + <pT X 

x(a -L30+Lx)- Y,+<pxax)ax+C3o(Yr+<j>r (a-L30)-Y.+ 
. . . . 

+<pxbx) bx+ B3o (Y,+<pr (a- L3o) -Y,+<p.b x) b x = 0; 
- . . 

ms Y,.- Cc ( Y. - Ys)- Be( Y x- Y,.) = 0 ; 
.. . . . 

Mn Yn- Cx ( 213 ( Yr + b <p r) -Yn)- Bx ( 2/3 ( Yr+b<pT)- Y,) = 0, 

r.n;e q> ~· <p ""' <p ""' q> liM, q> 3M , <p r, <p • - yrnoBbie rrepeMe!I(eHID! BaJIOB 
, . . .n;BMraTem!, Cl(eiiJieHIDI, KOpo6-

. KM rrepe.n;aq, rrpMBo.n;a rrepe.n;He

ro M 3a,D;Bero MOCTOB, TpaK

TOpa M Ka6MHhi; 

I~, lc,, Ixn, I"", /3M, lr, lx, - MOMeHThi !IHepi(HM ,D;BHraTemr, 
· · CI(eiiJieHIDI, KOpo6Kn rrepe.n;aq, 

rrpnBo.n;a rrepe.n;Hero M 3a.n;Hero 

MOCTOB, IIOCTyiiaTeJibHO ,D;BM

JKYII(erocll: TpaKTOpa H Ka6HHbl, 

rrpnBe.n;eHHhiX K .n;BMraTeJIIO; 

Ccs, cllM , c3M ' cllll<!, CDII<2 - JKeCTKOCTH CMJIOBoro BaJia, rrpn

BO,D;a rrepe.n;Hero M 3a,D;Hero 

MOCTOB, KaCaTeJibHbie JKeCT

KOCTH rrepe.n;H!IX H 3a,D;H!IX illHH, 

rrpnBe.n;eHHhiX K .n;BnraTeJIIO; 

Cmy!, Cmy2, Cno, C3o, Ce, Cx - BepTHKaJibHbie JKeCTKOCTH rre

pe.n;HHX H 3a.n;H!IX IIIMH, rrepe.n;

HHX . H 3a,D;HHX OIIOp Ka6iiHbl, 

CH,D;eHbll: TpaKTOpHCTa H 

XJib!CTa; 
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M~, Mcu, M, Mu, m", m • MaCChi ,ll.BHraTemr, Cl(ermeHllil, 

rpaKTopa, rra'!KH ~epeBbeB, 

Ka6HHbl, BO~HTe.JU!j 

i 'Ph i tp2 - rrepe~aTO'!Hhre '!HCJia rrepe~He
ro H 3Mlfero rrpHBO~OB Be

.!\YIIIHX KOJiec; 

Rxi, Rxz - pa~ychr irepe~HHX H 3a~HHX 
KOJiecj 

XT - ropH30HTaJibHoe rrepeMell(eHHe 

l(eHTpa TJ!JKeCTH rpaKTOpa; 

YT , Yx , Yu - BepTHKaJihHbie rrepeMell(eHllil 

l(eHrpa TJ!JKeCTH TpaKTopa, JCa-

6HHhi If rraqJCH XJib!CTOBj 

q1, qz - Bb!COTbl HepOBHOCTeH MHKpO

rrpocjJHJIJ! BOJIOKa no~ rrepe~
HHM!f H 3MlflfMH MOCTaMH 

rpaKTopa; 

a paCCTOJ!HHe OT nepe)J,Heil: OCH ~0 
l(eHTpa TJ!JKeCTlf (l\.T.)Mall(HHblj 

b paCCTOJ!HHe OT 3MlfeH OCH 

~0 l(.T. Ma!llHHhi; 

L ,. - paccTOJ!HHe OT rrepe~Heii ocn 

~o 3~eii orropbr Ka6HHhr; 

Lx - pacCTOJ!HHe OT nepe~Heil: ~o 
3~Heii orrophr Ka6HHhr; 

ax - paccTO.liHHe OT rrep~Heil: orropbr 

~0 l(.T. Ka6HHblj 

bx - pacCTOJ!HHe OT 3a~Heii orrophr 

~0 l(.T. Ka6HHblj 

h 11 -'- Bb!COTa l(.T. Ma!llHHblj 

h x - Bh!COTa KOHH!Ca Ma!llHHh!j 

FtpX , F'Py - ropH30HTaJibHaJ! H aepTHKaJih

HaJ! COCTaBJil!IO!l(He CHJihl, B03-

HH!CaiO!l(eH B MeCTe KOHTaJCTa 

ITa'!KH XJib!CTOB C KOHHKOM. 

CHcTeMy ~cjJcjlepeHI(HaJibHhiX ypaBHeHHH pernanH c rro

MO!l(hiO II3BM Mero~oM l'yHre- Kyrra 4-ro rrop~a TO'IHOCTH. 

Ha OCHOBe H3JIOJKeHHOH MeiO~HKH 6bm paCCMOTpeH npol(eCC 

,ll.BHJKeHH.ll ITO BOJIOKY rpyJKeHoro KOJieCHOTO 6eC'!OKepHOTO TpaKTO-

pa Ha 6a3e MT3-82. · 
]\,fHOTO'IHCJieHHbie HCCJie~OBaHllii IT0Ka3aJIH, 'ITO MaKCHMaJib

Hh!e ~HaMH'!eCKHe MOMeHThl B TpaHCMHCCHH TpaKTOpa B03HH!CaiOT 

rrpH pe3KOM rporaHHH TpaKTopa c MecTa. HaMH H3y'!eHhi pa3JIH'!Hhre 

BapHaHTbl CHHJKeHllJI ~HaMH'!eCKOH HarpylKeHHOCTH TpaHCMHCCHH B 
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3TOM pelK!fMe. If3MeHl!Jllf BpeMJI Bli"JIIO'l:eH!UI My«jJTbl CijeUJieHH!l H 

3arpy3KY rpaKropa XJibiCTaMH. Ha pnc.2 ITOKa3aH «jJparMeHT OCJ:1HJI

norpaMM KPYT!l!I1HX MOMeHTOB Ha nepe,ll;Heii nonyocn rpaKropa rrpn 

rporaHHH C MeCTa B rropOli<HeM COCTO!IHHH Ha nepBOH nepe)l;a'l:e C 

BbJKJIIOqeHHOH 3a,ll;Heii OCbiO. rpa«jJHKH KpHBbiX HOCHT KOJie6aTeJib

HbiH xapaKTep C !IBHO Bb!pa)!(eHHb!MH IIIDCaMH, COOTBerCTBYJO!I1liMH 

MOMeHTY BKJIIOqeHH!l CijeUJieHH!l. KaK Bli,ll;liM, npH O,ll;HHaKOBOM 

apeMeHH BKJIIOqeHH!l My«jJTbl CijeiTJieHH!l MaKCHMaJibHb!e MOMeHTbl 

H3MeH!IIOTC!l rro-pa3HOMy. MaKCI!MaJihHOe 3Ha'l:eHI!e Ml!.p cooTBer

cTByer apeMeHH 0,8 ••• 1,5 c. Tiocrre 3Toro rrpoHCXO,ll;HT pe3KHH err a,!( 

KpHBOH H qepe3 4 ••• 5 C Ha'!HHaerCH ycTaHOBHB!IIeeCJI ,ll;HHJI(eHHe. 

llp!i TporaHHH C MeCTa C rpy30M KpHBaJI MOMeHTOB C,ll;HHHyTa ITO 

apeMeHH. BKJIIOqeHHe aKTHBHOH OCH CHHJI(aer ,ll;HHaMHqecKYJO Ha

rpy)!(eHHOCTb rrepe.n;Heii rrorryocn Ha 45 ••• 55 %. 

<l>parMeHT OCQHliJIOrpaMM ycraHOBHB!IIerOC!l ,ll;BHlKeHH!l TpaK

TOpa Ha rrepBOH nepe.n;aqe B rpylKeHOM H liOpOJI(HeM COCTO!!HHH 1IpH

Be,!(eH Ha pHc. 3. H3 pnc. 3,6 BH,ll;HO, 'ITO MaKCHMaJibHhiii KPYTll!I1HH 

MOMeHT IlpH ,ll;HHJI(eHHH C BbJKJIIOqeHHOR ·aKTHBHOH OCbiO C rpy30M 

.n;ocrnraer 9,02 KH·M, c BhiKJIIO'!eHHOH 4,4 KH·M. BKJIIOqeHne aK

THBHoii OCH Ilpii ycTaHOBHBIIIeMC!l ,ll;HHJI(eHiili pa3rpy)!(aer rrepe.n;HIOIO 

OCb Ha 51 ,2 o/o. llpn ,ll;HMJI(eHHii 6e3 rpy3a H aKT!iBHOH OCH M><p = 7,96 

KH-M, c aKTMBHoii ocbro M><p=4,1 KH·M (48,5 %). 0CJ:1HliliOrpaMMbi 

ITOKa3b!BaiOT, qro BKJIIOqeHHe aKTHBHOH OC!i rrpH pa60Te B pa3liJiq

Hb!X ycrroBHJIX CHMJI(aer Harpy3KY Ha nepe.n;Hne norryocn B cpe.n;HeM 

Ha 40 ••• 60%. 

3KcrrepHMeHTaJibHbie n pacqerHhie .n;aHHbie cpaBHMBaJIH no 

cpe.IJ;HiiM KBa.n;paTHqHb!M OTKJIOHeHHJIM li cneKTpaJibHOH WIOTHOCTii 
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Pne.3. <I>parueHT OCWIJ]ll0Ip8MM Kpyr>III1HX MOMeHTOB Ha TIOJIYOeliX 
Tpmcropa B rpyJKeHOM (a) H nopoJKHeM (6) eocroJIHHH: 1,2- Ha norryo
CH Tm"OBoro MO.ZJ:YIDl COOTBeTCTBeHIIO C BI:.lKJHOlJ.eHiloii H BKJIIO'leHHo:fi 

OeLIO TeXHOJIOrn<IecKoro MOl!YJlli (MaeDITa6: B !eM 2,12 ill· M); 
3 - Ha TIOJIYOCH TeXHOJIOIWiecKOrO MOl!YJlli ( MaeDITa6: B )eM 

0,73 KH· M(a) H !,24 KH· M(6)) 

npol(eccoB. B Ta6JIHQe npe,n:CTaBJieHhi cpe,n:HHe KBa,zq>aTII'!Hhre OT

KJIOHemrn wvr rpex nepe,n:alf. KaK BH.n:HM, 3TH 3HalfeHHJI pa3JIH'J:aror

Cl! Ha I 0 ..• 28 o/o, 'ITO )'Ka3hiBaeT Ha y,n:OBJieTBOpiiTeJibHyiO CXO,n:H

MOCTh pe3yJihTaTOB. 

Cpe.D;HHe KBa,liJ)aTlf'nfl,Ie 
OTKJIOHelillli 

PeJKHM IIepcl(ll- Paexol!Q:Ie-
pa60TLI "" 3KcnepHMeH-

HHe) o/o 

Ta.JibHbie paC'ieT1JI>Ie 

De3 IpY38 H aKTHBHOH 1 6,2 5,25 15,3 
OCH 2 6,4 6,10 4,7 

3 7,5 I !0,50 28,6 

Ee3 rpy3a He aKTHBHOH 1 7,1 9,40 24,5 
OCLIO 2 6,5 6,20 4,6 

3 6,4 5,60 12,5 

C IpY30M H 6e3 aKTHBHOH 1 6,5 8,90 27,0 
OCH 2 5,8 6,00 3,3 

3 6,3 8,80 28,4 

C rpy30M H BKTHBHOH 1 6,5 8,48 23,3 
OC:biO 2 5,7 4,34 23,8 

3 5,6 5,09 I 9,1 

ConoCTaBJieHne .n:aHHhiX, BhmomieHHoe no 3KBHBaneHTHOCTH 

3HepreTH'J:eCKHX cneKTpOB (Jj, IlOKa3aJIO, 'ITO 3HalJ:eHHe CTaTHCTHKH 

D 2, paBHoe 27,59, Ha Bcex nccne.n:yeMhiX pel!mMax ,n:BHJKeHnll: Haxo

JilfJIOCh B npe,n:enax o6naCTn rrpHIDITHJI rHnoTe3hi. 

Pa3pa6oTaHHaH MaTeMaTn'IecKaH Mo,n:enh no3BOJIJI:eT peiiiaTh 

lliHpOKHH Kpyr 3a)l:a'I ITO Ol(eHKe HarpyJKeHHOCTH ::meMeHTOB rpaHC-

• 
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MliCCHii li XO}l;OBOH 'laCTH JI3M, a TaK)I(e BH6poHarpy)l(eHHOCTH pa-

6oqero MeCTa orrepaTopa. 

IlpHMeHeHlie ,:3TOM MO}l;eJIIi ]l;aeT B03MO)I(HOCTb Ha CTa]l;liH 

IIpOeKTHpOBaHIDI OJ.IeHHBaTb H Bb!6:HpaTb paJ.~HOHanbHb!e rrapaMeT

pbl Y3JIOB JI3M c y'leTOM yCJIOBHil:':>KciiJiyaTaJ.~nH. 
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H3BECTHH B:biCIDHX Y'IENHLIX 3ABE.ll:EHU:ii 
1'&4-5 JIECHOfl :JKYPHAJI 1995 

MEXAHllliECKA51: OEPAEOTKA ,li;PEBECHHbi 
H ,li;PEBECHHOBE,li;EHHE 

Y,l(K 674. 093 

B.r. TYPYIIIEB, A.E. AJIEKCEEB 

Typymeo Ban:eHmH I)'phlmOBH':I po.ZJ;IDl· 
CSI B 1928 r., oxownm B 1952 r. JleHHHrpa,ncKyro 

necarexHiflreCK)'IO axa,n:eMHIO, .n;oKTop Te:uru:qe
cxm:. Hayx, npo4fleccop, 3BBe,IzylOuvrli xa,pe~oH 
JICCOIIHJU,HO-cTpOI'8JILHLIX npolDBOACTB ApXaH· 

re.JILCJ.:oro rocyMpcrneHHoro TeXHH'3eCKoro yun:
BepcHreTa. llweeT 6oJJ:ee 100 Ha.Yqm.]X "Ipy.n;oo B 
Otin:B.ClH pa3pa6onGf: OCHOB RBT0MRTII3HpOBRHHO· 

ro npotnBoACTBa mmoMa-repnaJIOB. 

A.Jiexcees AlleKCaiJ,IQ;l Eorem.eull'l porom
cx B 1958 r., OKOHIIHJI B 1980 ['. ApXa.HreJibCKJ.rli 

JICCOTCXHiflreCKHii liHC'l'Hij'T, KRUIJ.lUlilT TeXHH'Ie• 

CKHX HaYJC, cnpnrnii Ha~tii CO'lpYJnDIK xa«PeJ::t
pLl JICCOIJH!ll:,HO-CipO['aJILHLJX DpOIDBOJJ;CTD Ap
Xe..Hf'CJil.CKO['O rocy~pcTBCHHOCO TeXIIH'lCCKO['Q 

ymmepcHI'eTa. HMeeTCBLnne 70 HaytlllbJX 'IpY.O:OB 
o o6Jiacni 6a:mpoollii!M npH npoiDBo.u;C'IBe rumo
warepHBJioo. 

TEXHOJIOlliqECKMI O.QEHKA TIOJIYqEHIDI 
IDLJIOMATEPIIA.JIOB 3A,n;AHHhlX PA3MEPOB 

TIPH PACKPOE OKAHTOBAHHhiX EPEBEH 

llpHBe.!(eHbi pe3ym, Tan.! cornaconaHIDI pa3Mepon no
nyqaeMLIX mDIOMaTepllaJIOB CO CTall.!(apTHbiMll Ha OCHOBe 
aHaJIIDa <jlopMnpOBaHIDI 'IeTI.IpeJCKaHTHbiX 0630JThHbiX 
6pycben c IIpe.!(eJThHbiMll .!(OIIyCKaMH cpa6an.maHIDI noJn
IIHOHepon .ppe3epHbiX rorronox, a TaiOI(e Tpe6onaHHii, 
IIpe.!(bJIBJIJieMbiX K 3KCll0pTHbiM mDIOMaTepHaJiaM. 

The results of correlating the dimensions of the lumber 
produced with those of standardized ones on the basis of the 
analysis of forming four-edged wane cants having limit 
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maximum allowance for wearing-away milling heads' 
positioners as well as the requirements made for export 
sawn goods have been presented. 

0KaHTOBKa 6peBHa rrpll ·6~o<lJopMHpOBaH!lll (T1/-KOe 6peBHO 

6y,ZJ;eM Ha3b!BaTh IIHJI03arOTOBKOH) CITOC06CTBYeT rrpHBe,ZJ;eHHIO eCTe

CTBeHHOH ¢opMhi 6pesHa K y,ZJ;o6Hoii: ¢opMe rrorryqeHID! roTosoro 

rrpO,ZJ;yKTa. 

OrrhiT 3KCrrrryaTai.IHH 6a30<lJOpMHpYJOII.IeH JIHH!lll B ITOTOKe Ha 

6a3e JieCOITHJibHh!X paM IIOKa3aJI B HeKOTOpb!X crryqaJ!X HeCOOTBeT

CTBHe pa3MepoB IT!lli03arOTOBOK JIHHeHHblM pa3MepaM ITOCTaBa II!lli. 

Ilp!! 3TOM Ha paMe 2-ro pll,ll;a Ha6JIIO,ZJ;aJIOCh BhiiTllliHBaHHe ,ZJ;paHK!l 

TOliii.IHHOM ,!1;0 I 0 MM. 0,ZJ;HaKO 3TO He MO)!(eT CJIY)!(HTh OCHOBaimeM 

,1J;lill YTBep)!(,ll;eHID! o HecoBepmeHCTBe 6a3llPYIOil\ero ycTpoHCTBa lllill 

HeTeXHOliOrJiqHOCTH 6a3o<lJopMHPYJOII.IeM JIHHll.H. 

YcTaHOBKa ¢pe3 npOH3BO,ZJ;HTCH c TOqHoCThiO cpa6aT~>IBanlli! 

rll,ll;pono3ll.l.lllOHepoB, a noCTasa nm1 - B npe,ZJ;enax ,ZJ;OIIycKoB Ha 

MeJKIT!llihHb!e npOKJia,!J;K!l. IlOHBJieHlie ,D;paHKH CBH,ll;eTeJihCTBYeT 0 

HeC6aJiaHCHpOBaHHOCTll pa3MepOB IT!lli03arOTOBOK H llOCTaBOB Ha HX 

paCITHJIOBKY. .., 

lJ;eJih 3TOH pa60Thl COCTOHT B HCCJie,ZJ;OBaHHH COBMeCTHOrO 

Blilll!Hlli! BhiCTaBJieHHhiX C orrpe,ZJ;eJieHHOH TOqHOCTb!O 4Jpe3 H llOCTaBa 

llllli C HeKOTOpb!Mll ,li;OITYCKaMH Me)!(fiBJibHh!X npo:!C.l!a,li;OK H~ pa3Me

pbl IT!lliOUpO,ZJ;yKI.Illll. 

CxeMa ¢opMHpoBaHHl! TexHonorHqeCJ!:"X 5a3 H pacKpOll no

rryqeHHhiX TaKHM o6pa30M IIIlli03arOTOBOK H3 6peBHa ITOKa3aHa Ha 

pnc. 1. 8 • f -.- Hit 

1\. " I 

j 

·K:·. " 
" 

I 

""' / 
1. 

UB!O/ ,._ 
PRe. I. 

·- l\ 
HaMn npoaHaJIH3HpoBaHo necKOJihKO B03MO)!(HhiX KOI\f6nna-

1.1Rii: MaKCHMaJihHOe Bb!CTaBJieHHe 4Jpe3 H ycTaHOBKa llOCTaB'a ITHJI C 

MRHHMaJihHbiM!i ,ZJ;onycKaMn Me)!(niDihHhiX npoKJia,ZJ;oK; MHH!iMaJih

Hoe Bb!CTaBJieH!ie 4Jpe3 If ycTaHOBKa llOCTaBa I!llli C MaKCHMaiT!.:.HbiM!i 

,li;OTIYCKaM!i rrpOKlia,ZJ;OK·ll ,ll;p. 
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ConoCTaBJieHHe ocymeCTBIDI.JIH CJie.eyromHM o5pa30M. Ha 

OCHOBe JCliOBHOro pacKpOJI nHJI03arOTOBOK, noeyqeHHbiX <lJproepo

BaHHeM H3 5peBeH ,D;HaMeTpOM 14 ... 40 CM, CTpOHJIH pa3MepHbie l(e

nH, npH pemeHHH KOTOpbiX onpe,n:e.JIJ!JIH BeJIHqHHJ 3aMhiKaiOIIIero 

3BeHa (pHC. 2). PacqeT npOH3BO,D;HJIH no MeTO.D:Y "MaKCHMJMa H MH

HHMJMa". ITpH Ha3HaqeHHH pa3MepoB yqHThiBaJIH rpe5oBaHHJI, 

npe,D;"bJIBJIJ!eMbie K 3j(Cil0pTHhl~ nHJIOMaT~pHaJiaM_, 

~a-
MeTp 
nep-

IrlHH-
HOro 
TOp- I 

!laCM 

14 
16" 
18 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 

PHc.2. 

Ta6mm:a 1 

.JfimeiiuLie pa3MepL1 DHJI03lii"OTOBOK, MM, C yqeTOM 

ycTaHOBO'IBLIX OTKJIO&eunii 

lfuCJIO 
]lOCOI< IIIT. To'llioCTL ycrauoBI<H To'llioCTL IDroTonrreHIDI 

I II rn;:ipOll03HU!iOHepOB Meli<IIHlihHbiX npOKJill)l;OK 

npo- npo-
XO)l; XO)l; 

.Bmax Bm1n Hmax Hm1n B'max B'mm H'max H,tnin 

4 6 130,2 128,2 137,6 135,6 129,8 128,6 137,6 135,6 
5 6 157,1 155,1 133,3 131,1 156,9 155,3 133,3 131,3 
6 6 182,5 180,5 162,0 160,0 182,5 180,5 162,0 160,0 
6 7 215,4 213,4 188,9 186,9 215,4 213,4 189,1 186,7 
6 6 209,4 207,4 215,8 213,8 209,4 207,4 216,2 213,2 
7 6 261,1 259,1 244,5 242,5 261,8 259,4 245,1 241,9 
6 9 260,1 258,1 271,4 269,4 260,1 258,1 272,0 268,8 
7 10 287,2 285,0 298,3 296,3 287,2 284,8 299,1 295,5 
7 9 312,3 310,3 300,1 298,1 312,5 310,1 300,7 297,5 
8 10 339,2 337,2 327,0 325,0 339,6 336,8 327,8 324,2 
8 11 339,2 337,2 353,9 351,9 339,6 336,8 354,9 350,9 
8 10 364,6 362,6 374,5 372,5 365,0 362,2 375,3 371,8 
9 11 391,5 389,5 401,4 399,4 392,1 388,9 402,4 398,4 

10 
' 

12 418,4 416,4 428,3 426,3 j4l9,2 415,6 429,5 425,1 

)J;aHHbie pacqeTa JIHHeHHbiX pa3MepOB nHJI03arOTOBOK C yqe

TOM ,n:onycKOB (±1 MM) Ha BbiCTaBJieHHe rH,n:pOn03Hl(HOHepoB (Bmax, 
Bmm, Hmax, Hmm) If Ha Mel!CnHJibHbie npoKJia,D;KH (B' max, B' nilit, H max, 
H mm) npe,n:cTaBJieHbi B Ta5JI. 1. )J;onyCTHMoe. OTKJIOHeHHe Mel!CnHJih

HhiX npOKJia,D;OK no TOJimHHe npHHHMaJIH ± 0,2 MM COrJiaCHO 

OCT 13-6-78. B Ta5JI. 2, 3 npHBe,n:eHbi pe3ylihTaTbi coBMeCTHOro 
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Ta6mm;a 2 

Jl:meHeBHe TOJIIl1liiiLI OoKOBOH AOCiaJ B TIOCTaBe npH p33JJJI'IIILIX 

.l(llaN!erp 
BepmHH-

HOro TOp-
:Qa, CM 

14 
16 
18 
20 
22 
24 
26 I 

I 
28 

I 30 
32 
34 

.36 
38 
40 

.. . ... ~ YCTaHOBO"'HLIX OTKiJ:OHe:mmx . 
CoxpaiijeHHe TOliiil;liHDI,, MM, npH conrra.n;eiiHH . 

Broun Broun Bmmn Bm!n H I Hm,u,H HmaxH HmmH HmmH 
B.mm B'max B'max Bm.in H,mm. H'max H'mu H'mm 

r . I npoxo.n: II 11)loxo.n: · · · 
1,6 0,4 ·-I ,6 · -0,4 2,0 - ' ·-2;0 -
1,8 0,2 -1,8 -0,2 2,0 l - -2,0. -
2,0 -2,0 2,0 

... 
~. '-2,0 - - -

2,0 - -2,0 - 2,2 -0,8 -2,2 
I 

0,2 
2,0 I - -2,0 - I 2,4 -0,4 -2,4 0,4 
1,7 -0,7 -2,7 -0,3 2,6 -0,6 

I 
-2,6 0,6 

2,0 I -2,0 2,6 -0,6 -2,6 0,6 

I 
- -

2,2 -0,2 -2,2 0,2 2,8 

I 
-0,8 -2,8 0,8 

2,2 -0,2 -2,2 0,2 2,6 -0,6 I -2,6 0,6 
2,4 -0,4 l -2,4 0,4 2,8 -0,8 I -2,8 0,8 
2,4 -0,4 . -2,4 0,4 3,0 

I 
-1,0 i -3,0 1,0 

2,4 -0,4 -2,4 0,4 

I 
2,7 -0,8 -2,8 0,7 

2,6 -0,6 -7,6 0,6 3,0 -1,0 I -3,0 1,0 
2,8 -0,8 -2,8 0,8 I 3,2 -1,2 I -3,2 1,2 

-Ta 6Jim.1a 3 
OmoneneHmi, MM, Jlll3Mepon oKaHTooannoro 6pesna 

hloMHIDIJI-c yqeroM TO'!HOCTH CYMMa OTKJIOHeHHil: .n;onyCKon 
,[(naMerp YCTilJIOBKH "'""""On03HUHOHepa Me:>l(!]IDThm,IX npoKJia.n;oK 

nepmHHIIoro • ·:~"' 

Topna , eM ;; ! . no nrnpHHe ! npn 
1 IIO IIIHpHHe no BhlCOTe OKRIITOBaHHOro I paCKpoe 

i 6penJia i 6pyca ·• 
14 129,2 ± 1,0 136,6 ± 1,0 '±1 0,8/ ± 0,6 ± 1,2/ ± 1,0 
!6 J56,J± J,O 132,3± 1,0 I ± 1,0/±0,8 ± 1,2/±1,0 
18 181,5± 1,0 161,0± 1,0 ± 1,2/± 1,0 ± 1,2/± 1,0 
20 214,4± 1,0 187,9±1,0 ± 1,2/±1,0 ± 1,4/±1,2 
22 208,4± 1,0 214,8± 1,0 ± 1,2/±1,0 ± 1,6/±1,4 
24 260,6± 1,0 243,5± i,O ± 1,4/±1,2 ± 1,6/±1,6 
26 259,1 ± 1,0 270,4± 1,0 ± 1,2/± 1,0 ± 1,8/± 1,6 
28 286,0± 1,0 297,3± 1,0 ± 1,4/± 1,2 ± 2,0/± 1,8 
30 311,3±1,0 299,1±1,0 ±1,4/±1,2 ±1,8/±1,6 
32 338,2 ± 1,0 326,0 ± 1,0 ± 1,6/ ± 1,4 ± 2,0 I± 1,8 
34 338,2 ± 1,0 352,9 ± 1,0 ± I ,6/ ± l ,4 I ;!: 2,2/ ± 2,0 
36 363,6 ± 1,0 373,5 ± 1,0 ± 1,6/ ± 1,4 ± 2,0 I± 1,8 
38 I 390,5± 1,0 400,4± 1,0 ± 1,8/±1,6 I± 2,2/±2,0 
40 417,4± 1,0 1 427,3± 1,0 1 ± 2,0/±1,8 1 ± 2,4/±2,2 

llpHMe'IaHHll. ]. .l(onyCK HR TOJJIIJ;HHy MelKIIRJII.HOH npOKJIS,ll;KH 
± 0,2 MM. 2. B 'IHCJIHTeJie npHBe.n;em,I ,lJ;SIIIILie ,li;IIli BepXHero nOJIOJ«eHHll, B 3Ha
MeHaTen;e- ;u;IDJ. HIDKHero. 

5 « Jiecaoii )K}'PHWI :t Jl& 4-5 
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)J,eHCTBHll BbiCTaBJieHHbiX C OITpe,I<eJieHHOH TOqHOCTbiO «J:>pe3 H ycTa

HOB!ill ITOCTaBa ITHJI C HeKOTOpblMH ,I<OITYCKaMH Ha MeJKITHlibHbie 

ITpoKJia,I<KH. 

IIonyqeHHbie pe3yJihTaTbi IT03BOliliiOT C.z<eJiaTb CJie.z<yiOII(He 

BbiBO,!<bl. 

!. IJpH COBITa,I<eH!flf Bb!CTaBJieH!fll «J:>pe3 C MlfHifMaJibHblMH 

OTKJIOHeHifl!Mif If ycTaHOBKif ITOCTaBa ITHJI C MlfH!fMaJibHb!Mif ,I<OITyc

Ka.Mif MeJ!(IT!fJibHbiX ITpOKJia,J:<OK BO BCe.M ,I<HaiTa30He ,I<HaMeTpOB Ha-

6JIIO,I<aeTCll yTOJIII(eHHe ITOCJie,I<Heil AOCKH Ha I If II ITpoxo.z<ax c poe

TOM ,I<Ha.MeTpa BeplliHHHOrD T0pl.1a d. TOJibKO ITpH d =14 CM B03-

.MOJKHa BhiiiHJIOBKa Ha I ITpoxo,I<e .z<OC!ill c .MaKCHMaJibHbiM ITPH

ITyCKOM. B OCTaJibHbiX CJIYqaJIX H3-3a yTOJIII(eH!fll ITonyqae.Mbie 

,I<OCK!f He COOTBeTCTBYIOT Tpe6oBaHJfl!M HOpMaTHBHbiX ,I<OKy.MeHTOB. 

2. IlpH COBITa,I<eH!flf BbiCTaBJieH!fll «J:>pe3 C .MaKC!f.MaJibHb!Mif 

OTK.JIOHeH!fl!Mif If ycTaHOBKl! ITOCTaBa IT!fJI C .MaKCH.MaJibHb!MII ,!<OITyC

KaMII MeJKIT!fJibHbiX ITpOKJia,I<OK AJill BCeX ,I<IIaMeTf0B BbiJIBJieHO 

yMeHbmeHHe TOJIII(HHhi 6oKOBoii ,I<OCKH ITO I II II ITpoxo.z<aM c ysenH

qeHneM d. Ha6mo,I<aeTCll HeCOOTBeTCTBHe TOJIII(IIH .z<OCOK Tpe6oBa

HIIl!M CTaH,I<apTOB ITO BCeM ,I<HaMeTpaM Ha 060HX ITpOXO,I<aX. 

3. B OCTaJibHbiX crryqaJIX ,I<OCK!f COOTBeTCTByroT Tpe6oBaHifl!M 

HOpMaTHBHbiX ,I<OKyMeHTOB. 

TaKIIM o6pa30M, ITOl!BJieHne .z<paHKII CB!fAeTClibCTBYeT 06 01'

cyTCTBII!f KOppeKTHbiX naytiHO 060CHOBaHHbiX TeXHOJIOrnqecKHX 

Tpe60BaHHH K Ha3HaqeHHIO pa3MepoB ITHJI03arOTOBOK. )l;aJibHeHillee 

COBepllleHCTBOBaHHe ITpOI.1eCCa «J:>opMHpOBaH!fll II pacKpOll qeTbipex

KaHTHbiX 0630libHbiX 6pycbeB-TIOJiycpa6pnKaTOB OITpe,I<eJilleT Heo6-

XO,I<IfMOCTb pa3pa60TK!f TeXHOJIOr!fqeCKifX Tpe60BaHHH K ,!<OITYCKaM 

na HX pa3Mepbi. 

Tiocryrnma 28 }J;eKafipll 1994 r. 

Yt(K 67 4.093 

A.E. AJIEKCEEB, A.F. FJIOTOBA, E.B. IIACTYXOBA, 
JI.B. AJIEKCEEBA 

ApxaHreJThCKHii rocy}J;apCTBeHHhlii TeXHWieci<Hfi ymmepcmer 

Dwrona Anexcam::r,pa repMaHOBHa po,l(llllaC:E 
B 1972 r., OKOR'JWia B 1994 r. ApxaHI'eJ]},CKirii: rocy· 
n:apC'I.'BeHHI>rli TeXJIHlreCKHii ymmepcitreT, CTa:»<ep· 
HCCJIC)l;OB8TeJIL K8tfle.Dpbl JICCOIJIDil,HO-<n:pOra.JlbHLDt 

I1pOH3BO,llCTB AfTY. 
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Ilaccyxosa EneHa BHram.eBHa po,J:(HllacJ. B 

1971 r., oxownma B 1994 r. ApxaHreliLCJGti:i rocy~p~ 
cmemn.di TeXHWieCKHii ymmepcurer, era~~ 

uccJief;lonarem. xa4fle,op1.1 neconHJn.Ho-<:"IpOra..tn.l!LIX 
npomsoncrn A.Ii'Y. HMeeT l neqamyro pa6oTY . 

.A.lrexceesa Jho,WdH!Ia Bacmn.enua poAHJiacL B 

1960 r., OKOH'iHII8 B {986 r. ApXSHI'eJILCKuii 

JieCOl'eXHWreCKUii HHC"llfij'T, 8CCUCTeHf1 K8tjle.lq)Ll 

8BTOM8nDaUHH 'reXHOJIOrH'reClUtx I1pOQeCCOB H 

npomBO.z:tCTB ApxaHI'em.cxoro rocy,uapcmermoro 
TeXHWiecxoro )'HHBepcKreTa. HMeeT 10 uaylJHbiX 

TPY.D:OB B o6naCTH conepmeHCTBOBaHIDI 

TeXHOJIOrH"'eCKHX n;po:qeccos necornmeHllil. 

K O:QEHKE MATEPHA.JIOEMKOCfM 
3KCllOPTHbiX llHJIOMATEPMAJIOB 

IIpillle~eHLI pe3yJibTaThi TeopeTH'IecKHX H 3KCIIepHMeH
TallbHI>IX HCCJie~onaHHif paCKpOJI 6penerr H 6pycLen rra 3KcrropT
HI>Ie IIHJIOM8TepH3JJLI, BLrriOJIHeHa cpaBHHTeJibHaJI OD;eHKa 
OCHOBHhlX flOK838TeJieH HX. paCKpO.H IIO 30H8M IIOCT8B8. 

The results of theoretical and experimental studies into 
cutting oflogs and cants to export lumber have been presented. A. 
comparative estimation of the main indices of their cutting subject 
to multiple blade frame zones has been performed. 

llpH Bbipa60TKe ITifJIOIIpO.zzyKl(HH HCII0Jib3YJOT pa3JIHqHbie 

MeTO)l;bl orrpe,ll;eJieHHJI ee Bb!XO)J;a H3 . ,ll;peBeCHHbl 6peBHa. B KOHeq

HOM HTOre 3cpcpeKTHBHblll Bb!XO,ll; OIIpe,ll;eJIJieTCl! H3 OTHOIIIeHHJI 06'be

Ma rronyqeHHbiX IIHJIOMaTepHaJIOB K 06'beMy 6peBHa. I1CTIOJib30Ba

HHe TaKOro TIO,ll;XO)J;a He )!;aCT B03MOJ!CHOCTH Ol(eHHTb H3MeHeHHe Bbi

XO)J;a TIHJIOMaTepHaJIOB H3 pa3JIHqHbiX 30H IIOCTaBa H, CJie,ll;OBaTeJib

HO, HaRTH HanpaBJieHHl! COBeprneHCTBOBaHHJI TeXHOJIOrHH HX IIpOH3-

BO,ll;CTBa. )J;llil peiiieHHJ! pJI)J;a TeXHOJIOrnqecKHX 3a)J;aq, B qaCTHOCTH 

COBepiiieHCTBOBaHHJI napaMeTpOB TIOCTaBOB, H B l(elli!X 6oJiee pa

l(HOHaJibHOrO HCIIOJib30BaHHl! · ,ll;peBeCHHbl TIHJIOBOqHmca )J;Jil! IIpOH3-

BO,ll;CTBa TIHJIOMaTepHaJIOB He06XO,ll;HMO Ol(eHHTp' B03¥0lKHbie KOJie-

6aHIDI Bb!XO)J;a TIO 30HaM TIOCTaBa. . . ' 

5* 
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HaMH Ha 6a3e .n;aHHb!X "Dosky',., nOClpOeHHOH no pe3yllhTa

TaM CTaTHCTH'!eCKOH OTqeTHOCTH O,!l;HHHa.n;~aTH rrpe.n;npHHTHH 1\0 
"CeBeponeC03KCnOpT" 3a nepHO,!l; C 1980 no 1990 rr., Bb!IIOJIHeHO 

copnrpoBaHHe no ro.n;aM; CYMMHpoBaHHe 06"beMOB nHJIOMaTepHaJIOB 

no TOJimHHe, COpTy; Bbi'IHCJieHHe npo~eHTHOrO COOTHOIIIeHHll .D:Jili 
COpTa, TO~HH; pacnpe.n;eJieHHe Ha TOJICTb!e H TOHKHe ,!l;OCKH. na3a 

.n:aHHbiX "Dosky" BKIIIO'!aeT cne.n:yromHe noJill - "npe.n;rrpF..liTHe", 

"ro.n;", ~'TOJII..I(HHa", "ceYJeH:.ae", "capT", "o6'beM, M3". ,ll;JISI o6pa6oT
KH nony'leHHbiX .n;aHHbiX Ha IlK IBM PC XT/AT ncnoJib30BaHa CH

CTeMa ynpaBJieHlfll 6a3aMH .n;aHHbiX "FoxPro". 

,ll;Jlll HarAA.n:HOTO npe.n;CTaB.ITeHUH noJiy'leHHb!e pe3yJibTaTbl C 

rroMomMo IIaKeTa "Crapf in the Box" o6pa6oTaHbi H npmmnrocTpH

poBaHbi rpa1JHKaMH. 

IIocTOliHHbiMH rrpn orrpe.n;eneHHH npe.n;eJibHoro oXBaTa Bep

IIIHHHOro ,!l;HaMelpa 6peBHa d nOCTaBOM l!BJIJI!OTCJI MHHHMaJibHb!e 

IIIHpHHa b min H AJIHHa l min .D;OCKH. Ha OCHOBaHHH rOCT 26002 - 83 
[2] .D:Jill o6pe3noii .n;OCKH b min = I 00 MM, I min = I ,5 M. ,ll;nnHa 6pe

Ben .D:Jili BbiiiHJIOBKH 3KCnOpTHb!X nHJIOMaTepHaJIOB COCTaBJilleT 

4,0 ... 7,0 M C rpa.n;a~HeH 0,3 M B COOTBeTCTBHH C H3MeHeHHHMH K 

rocT 9463- n [3]. 

Er-----,£ 
{I!G 

PHc.l. HoMorpaM!>£a orrpe.n:e.rreHHJI rrpe.n:eJibHoro 
OXBaTa 6peBHa TIOCTaBOM ;n;ITJI pa3J!H'ffiLIX 3Ha
'leiDIH d: a - 14 ... 22 eM; 6- 24 . .42 CM ( E- IIOKa-

JaTeJib 3Kcqecca) 

* Pa3pa6oT'l:HI<H- A.E. ·ArreKceeB, E.r. [(apes;mrrep<!Jeilc- M.M.KpaclillbHIDCOB. 
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XapaKTep H3MeHeHHll oXBaTa Bepl!IHHHoro ):IHaMerpa 6peBHa 

nOCTaBOM niDI ,!VIl! YCJIOBHH npOH3BO):ICTBa :3KCnOpTHb!X nHJIOMaTe-,- ,' ,'' 

pHaJIOB Harlll!):IHO HJIJIIOCTpHpyeT HOMOrpaMMa, npHBe):leHHal! Ha 

pnc. l. ComaCHO (1 J, nocTpOeH!ie HOMOrpaMMbl BbliiOJIHeHO no pe-

3YJibTaTaM pacqera nocTaBOB npH CJie.zzyiDI.QHX ):IOnyi.QeHIDIX: B cne

IIH<fJHKall!ilO OT):IeJibHOrO npe]:~IIplliiTHll BK.JIIOqeHO 14 ... 18 ceqeHHH 

IIHJIOMaTepHaJIOB; 3a MeClll( (KBapTaJI) BbliiHJIHBaiOT Jj •.• 13. Ceqe

HHM; Ha npeJ:~IIplliiTHl!X, nepepa6aTbiBaiOI.QHX eJIOBblH IIHJIOBOqHHK, 

IIOJIYqaJOT TOHime ):IOCICH O):IHOH TOJII.QHHbl (22 MM); ):lliaiTa30H ):IHa

MeTpOB nepepa6aTbJBaeMb!X 6peBeH 14 ... 42 CM B Bepl!IHHHOM TOp

l(e; c6er - HOpMHpOBaHHblH, AH<fJ<flepeHQHpOBaHHblH no ):IHaMeTpaM. 

}J;JIJ! paCIIHJIOBICI! 6peBeH Ha JiecOIIHJibHbiX paMaX IIpHMeHlllOT nOCTa

Bbl, COCTaBJieHHble Ha OCHOBe CJie):IYJOl!IlfX 1IpllHl\lHIOB: rrpeeyCMOTc 

peHa I 00 %-l! 6pycoBKa; BbiCOTa 6pyca cocTaBlll!eT (0,45 ... 0,80) d; 
KOJI!fqeCTBO TOJII.QlfH ):IOCOK, BbliiHJI!fBaeMb!X ITO O):IHOMY IIOCTaBy, 

paBHO 2; TOJICTble .l(OCKlf (32 MM ll 60Jiee) BbliilfJIHBaiOT lf3 IIJiaCTH 

6pyca, TOHKHe - 1!3 napa6oJIHqecKOH 30Hbi 6peBHa l! 6pyca; qHcrro 

TOJICTb!X • ):IOCOIC B IIOCTaBe 2 - 4; CMeJKHb!MH noCTaBaMH H3 IIJiaCTH 

6pyca MOJKHO Bb!IIHJIHBaTb TOJICTb!C .l(OCICH O):IHOH TOJII.QHHbl. 

IlOJIYqeHHb!e HOMOrpaMMbl MoryT 6b!Tb HCIIOJib30BaHbl IIpH 

pa3pa60TKe MeTO):Ia Bbi60pOqHOH OQeHKH ):lel!TeJibHOCTH JieC0-

:3KCnOpTHbiX rrpeJ:~IIpHl!THil:. Cym;HOCTb oQeHKH 3a!CJI10qaeTcl! B 

onpe):leJieHHH OTKJIOHeHHH Bb!XO):IOB IIHJIOMaTepHaJIOl! OT HOpMa

TMBHb!X IIpH l!3BeCTHb!X XapaKTepHCTHKaX IIHJIOBOqHoro Cb!pM! H 

pacnpe]:leJieHllil o6neMOB TexHoJiorHqecKoii I.Qerrht. I~eJib oneHKH -

HaXOJK):IeHHe <flaKTHqecKOrO 06neMHOrO Bb!XO):Ia 3KCIIOpTHblX niDIO

MaTepHaJIOB H3 pa3JIHqHblX 30H IIOCTaBa B 3aBHCHMOCTH OT ):IHaMeTpa 

nepepa6aTbiBaeMb!X 6peBeH H COOTBeTCTBHl! <flaKTH'!eCI<OrO Bb!XO):Ia 

pacqeTHo-reoperHqecKoMy. 

PHc.2. 3anHCHMOCTh K031jxjmuieHTa ll,9l 

BhiXO):(a IIHJIOMaTepHaJIOB A. OT ):(B3Me1pa 

nepiiiHHHoro ropn:a d 11,93 

v 1-. 
/ 

/ 
/i 

-{j92 /It 18 22 20 0/1 q'tK 

ITo pe3yJibTaTaM onbiTHb!X pacnHJIOBOK 6peBeH AHaMeTpOM 

14, 18, 22, 26, 30, 32 eM, npoBe):leHHhix Ha pMe npeJ:~npl!l!THH r. Ap

xaHreJibCKa, onpeJ:~eJieHo OTHOI!IeHHe cpe]:~Hero ¢aKTHqecKoro H pac

qerHoro o6neMHoro BbiXOJ:~a no 30HaM nocraBa. XapaKTep H3MeHe

Hl!ll Km<fl<fJHIIHeHTOB Bb!XO):Ia nHJIOMaTepHaJIOB no 30HaM IIOCTaBa 

( OTHOI!IeHHe 3MIIHpH'!eCKOrO pacnpe.zi;eJieHHl! K TeOpeTHqeCKOMY ) 

Harlll!):IHO OTpaJKeH 3aBHCHMOCTb10 (pHC. 2), noJIYqeHHOH B pe~yllbTa
Te cpaBHeHHll ]:laHHb!X ,!VIl! CJie.zzyiDI.QHX 30H nOCTaBa, ,ll,OJIH, d: 0, 70; . . . 
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0,71 ... 0,79; 0,80 ... 0,89;.0,9() ... 0,99; 1,00 ... 1,06; 1,07 ... 1,12. Pa3-

Mep 30Hbl ( paCCTOHHHe Me)l()l;y CHMMeTpH'IHblMH HapylKHbiMH nnac

THMH )l;OCOK) paBeH 2m (m -: nmpnHa rronynocraBa). 

PHc.3. fHcrorpaMMbi pacnpe)le.rreHHa P( y) 3Haqemlli K03!M>HIIHeiiTa I. B 

30He IIli8CTH 6pyca (a) H B 30H8X, paBHhiX (0,7J. .• 0,79)d (6) U 

(0,80 ... 0,89) d (e) ( CIIliOIDHSllliHHHll - HOpMlL'ThHOe pacnpe)l;e.JICHHC; 
rrymcmpH8ll- pacnpe)le.rreHHe, rrorryqeHHoe B xo~~:e 3KcrrepeMeiiTa) 

B ycnoBID!X rrepepa60TKH 6peBeH )l;HaMeTpOM d = 14; 18; 22; 
26; 30; 32 CM IIOJIY'IeH COOTBeTCTBeHHO CJie)l;yiOII(HH PM 3Ha'!eHHH 

K03cpcpm:~neHTa A, : 0,923; 0,929; 0,934; 0,940; 0,946; 0,948. PaHJKn

poBaHHOe H3MeHeHHe A, )l;JIH yCJIOBHH pacKpOH B 30HaX IIJiaCTH 

6pyca (0,71 ... 0,79) d n (0,80 ... 0,89) d rrpHBeAeHo Ha pnc. 3. Ilpo
BepKa COOTBeTCTBliH 3KCIIepHMeHTaJibHbiX KpHBbiX li KpHBbiX HOp

MaJlbHOrO pacrrpe)l;eJieHHH BbiiiOJIHeHa ITO IIOK!I3aTeJIHM aCHMMeTplili 

A n 3Kcn;ecca E, Bbi'IHCJieHHbiM cornacHo [4]. 3Ha'!eHHH A n E no 

COIIOCTaBJIHeMb!M KpHBbiM pacrrpe)l;eJieHHH ( pHC. 3) COCTaBJIHIOT CO

OTBeTCTBeHHO 0,260 n - 0,37; - 0,215 n 0,05; 0,088 n - 0,64. HMero

ll!HecH paCXO)I()l;eHHH Bbl3BaHbl BJ!liHHHeM CJie)l;y!OII(HX cpaKTOpOB 

CJIY'Ial!:Horo xapaKrepa: MHoroo6pa3ne cpopMbi IIHJIOBO'IHbiX 6pe

BeH, COCTOHHHe o6opy)l;OBaHHH, 3KCIIJIYaTaD;HOHHb!e xapaKTepHCTH

Kll. OcHo:i!Hble pe3yJIJ>TaTbl OI~eHKH rrpnBe)l;eHbi B Ta6nnn;e. 

OmoHeHHe Cpe,li;Hee 
3oHa OT cpe,li;Hero KB8)1p8· 

nocraBa apH<pMCTH'ICC· 'Ili'iecKoe 
Koro ±A OTI<JIOHCHHe 

( 0,71. .. 0,79) d 0,002 0,032 
( 0,80 ... 0,89) d 0,004 O,o41 
( 0,90 ... 0,99) d 0,003 0,043 
( 1,00 ... 1,06) d 0,001 0,093 
( 1,07 ... 1,12) d 0,001 0,013 
3oHa IIliacru 

6pyca 0,002 0,024 
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YCTaHOBJieHHbie OTKJIOHeHHJ! Mell\,lzy ¢aKTnqecKHM H pacqer

Ho-reopernqecKHM 06'beMHbiM BbiXO,!l;OM IIHJIOMaTepHaJIOB ITO 30HaM 

IIOCTaBa IIpH paCIIIUIOBKe 6peBeH H 6pycbeB ,!l;a:iOT B03MO)!(HOCTb 

OIIpe,D;eJIHTb cpe,D;HHH «lJH3HqeCKHH 06'beMHbiH BbiXO,!l; IIpH paCIIHJIOB

Ke 6peBeH Ha 3KCIIOpTHbie IIHJIOMarepHarrbi. 

CIIHCOK JIHTEPATY,l?I!I 

[I]. Iirrox JI.C. llpaKTH'IecK8ll HOMorpa<jJH><.- M.: .BLicm. InK., 1971.- 328 c. [2]. 
rOCT 26002 - 83. llHJIOM8TepHaJILI XBOiiHLIX rropo;a; ceBepHOH COpTHpOBKH, 
noCTaBJilleMJ>Ie ,!IIlli 3KcnopTa. - BBe;a;. 14.12.83 ;a;o 01.01.95. - M.: H3JJ:-BO craH
;a;apTOB, 1984. [3]. H3MeHeHHl< N> 2 K rOCT 9463 - 72 (JiecoMaTepHaJILI Kpyrm.te, 
XBOiiHLIX rropoJI) I I MexaHH'IecKa>I o6pa6oTKa .u,peBecHIILI. - N> 4. - C. 15. [4]. 
IIHJI(YPHH A.A., Po3eH6JIHT M.C. HCCJie;a;oBaHH>< rrporreccoB ;a;epeBoo6-
pa6oTKH.- M.: Jiecn. rrpoM-CTL, 1984.- 232 c. 

IIoCTyiiHJia 2.3 >IHBapll 1995 r. 
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0rax:WB lOpiDf Mm:aiiJJ.OBII'{ po,nrot~ B 
1.934.r . .,...oxoiNHll a 195~ r. JlcHm;~IPancxyro necarex
HH':Iecxyro Ua,JJt!MHIO, JCaHJl.lmaT TeXIIH'IeCICHX H8YJC, 

crapmHH nay'IHLdi coopy,D;HHK, B03fJiaBJlS!CT Jia6opa
ropmo xpymonmn.HOro o6opy,JJ;oBaHWI H HHCip)'Me:Hia 
B UHHHMO,[{~. H:a.reeT 60Jiee 300 Hayqm,rx pa60T H 
65 naTeHrOB Ha mo6peteln!ll B o6Jiacm: DpOIDBOWTB8, 

flO,ltfOTOBKH H .3KCimY8TaJ»Df kpyrJibiX IUm A!D1 paciiH· 
JIOBXH npeBeCmn.I. 

0 ~HHAMJiqECKOM K03<I><I>HJJ;HEHTE (B) 
KPYr.JihiX IIIIJI C KOJII:.JJ;EBhiMH TIPOPE3HMH 

' 

IIpHBe;a;eHLI pe3ym.TaTLI cpaBHHTem.HLIX OIILITOB no 
orrpe;a;erreHHIO JIHHRMHqecKoro K03<P<J!HIIHeHTa B y IIHJI ;a;Ha
MeTpOM 500 MM, ToJIIIIHHoii 1,2 MM c rrem.IILIM JIHCKOM n JIHc-
KoM C KOJn.rreBLIMH IIpOpe3!IMH· ' 
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The results of comparative experiments on determining 
the dynamic factor B of saws 500 mm in diameter, I ,2 mm 
thick . with both solid disk and ring slots have been 
presented. 

llcCJienosaHIDIMH, BhiiiOJIHeHHhiMH COTPY.UHHKaMH 

IJ;HHHMO,ZJ;a B IIOCJie,liHHe ,lieCl!TiilleTHll, IIO:Ka3aHa 3tlJcpe:KTHBHOCTb 

IIpHMeHeHIDI Kpyrllh!X ITI!ll C KOllbD;eBb!MH rrpope3l!MH - TeMrrepaTyp

HhlMH KOMIIeHCaTOpaMH [1]. 

,ll;lll! OD;eH:KH pa60TOCIIOC06HOCTH ,liHCKOB IIHJI Heo6XO,ll;HMO 

3HaTh KpHTH'leCK)'IO qacTOTY spaiD;eHHl! n xp;. [2], KOTopyro o6bi'lHO 

paCC'lHTb!BaiDT ITO !tJopMyne 

n xp;. = .J).,z - B , 

rne Vcr - qacTOTa C06CTBeHHb!X KOJie6aHHH HeBpaiD;aiOID;eHCH IIH-

Jihi, ru:; 
A - 'lHCJIO y3nOBhiX nHaMeTpOB, xapaKTepH3YIOID;HX ¢opMJ 

KOJie6aHHH; 

B - .UHHaMH'!eCKHH Ko3¢qJHUHeHT, 3aBHCl!ID;Hii oT rrapaMer

r:m fv H OTHOII!eHHl! ,liHaMerpa 3aJKHMHb!X tlJnaHD;eB K 

,ll;HaMerpy ,liHCKa. 

Meronhi pacqera H 3KcrrepHMeHTaJihHOro onpeneneHHl! napa

MeTpOB vCT H B ,lilll! nlill co cnrroillHbiM ,ll;HCKOM xoporno H3BeCTHhi H 

mno)!(eHh! B pa6oTe [2]. ,ll;lll! nHJI c rrpope3SIMH npenno'!TeHHe OT

. ,n;aeTCl! 3KCnepHMeHTaJihHb!M MeTO,ll;aM. 

HaMH npoBe,n;eHo onhiTHoe onpeneneHHe rrapaMerpa B y 

Illlll, KOTOpb!e npe,IiiiOJiaraeTCl! HCilOJib30BaTb B MHOTOIIHllhHb!X 

CTaHKax CE8-4 H IJ;8,ll;-8M ,lilll! pacrr!illOBKH 6pycheB. B orrhiTax HC

noJih30BaHa IlHJia ( CM. pHCYHOK) ,ll;HaMeTpOM 500 MM, TOJIID;HHOH 

1 ,2 MM C KOJibl(eBblMH rrpope3SIMH, '!HCJIOM 3y6beB 60 H ,ll;HaMeTpOM 

3a)!(HMHhlX tlJnaHL(eB 125 MM. 

Ha 3KcrrepHMeHTaJihHOH yCTaHOBKe U:HHHMO,ll;a npe,ll;BapH

TeJihHO 6biJIH H3MepeHbl '!aCTOTbl C06CTBeHHhiX KOJie6aHHH HeBpa

lD;aiOID;eHCl! OllbiTHOH IlHJihl C rrpope3l!MH ,lilll! !tJopM KOJie6aHHH C 

'lHCJIOM Y3JIOBhiX .ziHaMerpos A. = 0; 1; 2; 3; 4; 5. 0HH coOTBeT

CTBeHHO paBHbl: 22; 24; 40; 69; 11 0; 162 ru. 
Pa3rOHHhie HCIIhiTaHHl! IIHJibi, 3a)!(aToii ¢naHL(aMH 

,n;HaMeTpOM 125 MM no BHyTpeHHeMy KOHTypy H CB060,!IHOH 

ITO Hapy)!(HOMY KOHTypy, II03BOJIHJIH rrpH fv = 2; 3; 4; 5 OIIpe,ll;eJIHTh 



0 OUHIJ.MuqeclwM K031jujm~ueume (B) Kpy2llbiX nUll. .. 
_: ' ' ! r:. 

.'{' 

OmiTHall nmra c KOllhJ:lCBI>IMH 
npope:lliMH 

CJieeyiOII(He 3Ha'!eHIDI I<pHTH'leCI<HX '!aCTO:!' Bpaii(eHHl! 

2785;2855;3148;3528. 
I13 4JopM)'llbi (I) HMeeM 
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• 2 

B = ').}- . v CT (2)" 
n 2 .• 

xp>. 

3Ha'!eHIDI I<034>4>H~HeH:ra B Ml! TIHll c I<OJih~eBbiMH rrpope-

3l!MH, paCC'!HTaHHb!e ITO 4JopMyJie (2), H CO CTIJIOII!Hb!M )J;HCI<OM (2, 
:ra6n. 2. I 9] npHBe,!J;eHbi B :ra6nn~e. t . 

II:mra 
3Ha'Ielille K03op<jlHQHenra B npn A. 

2 3 4 I 5 

C npope3JIMH 3,26 6,90 11,60 ,, 17,41 
Ee:1 npope3eii 2,26 3,77 5,60 7,46 

AHa.rrH3 nony•IeHHbiX )J;aHHbiX TIOI<a3biBaeT, 'ITO ,!l;HHaMH'le

cKne CBOifcTBa TIHJI C npope3l!Mii Cyii(eCTBeHHO OTJIIi'laiOTCl! OT 

cBoikTB cnnomHhiX. ITHllbi c KOJib~eBhiMH npope3l!MH 6onee yCToil:

'lliBbi (Jj, TOp~eBOe 6UeHHe )J;IiCI<a TaKUX TIHll TipH Bpaii(eHHH Cyii(e

CTBeHHO CHHJKaeTCl!. HanpHMep, y OTibJTHOH TIHJihl, HMeiOII(eH rrpH 

Me,!J;JleHHOM Bpaii(eHHH Ha'laJibHOe TOp~eBOe . 6!ieHHe, paBHOe 

0, 7 5 MM, npn qac:ro:rax Bpall(emrn n "'' = 600; 1200; 1800; 2400 MHH - 1 

OHO CH!ilKaJIOCb COOTBeTCTBeHHO )J;O 0,55; 0,40; 0,25; 0,20 MM. 
' 

CIIHCOK TIHTEPA TYPhi 

[1]. Craxnen IO.M., TII>IJKHH <I>.B. 0 necymeil: crroco6noCTH )(HCKa 
rmocKHX KpyrllhiX rum II necn. JKYPH. ~ 1972. - M! I. - C. 163 - 168. - (H3B. BI>Icm. 
yqe6. 3aBe)(elillil:). [2]. Craxnen IO.M. Pa6orocnoco6nocn IDIOCKHXKpyrllbiX 
mm.- M.: necn. npoM-cn, 1989. - 384 c: · 

f ( • ' IIocryrnma 13 OKTJI6pll 1994 r. 



H.3BECT1UI BLICIDHX YTJEJ>HLIX 3ABE.LJ;EHHil 
1'&4-5 JIECHOtl: :JKYPHAJI 1995 

Y)J;K 674.053:621.934.2/.8 

IO.M CTAXHEB 

QHHHMO.ll: 

KOHTAIITHhlfi HAI'PEBATEJIL 
,L(.JUI OTTIYCKA (TEPMOTIP ABKH) KPYrJILIX ID1JI 

IlpHBe,ll;eHl>I peJym.TaThi 3KCIIepHMeHTHm.HbiX HCCJie,li;O
BatrnH ,li;IUI!IMHKH TeMnepaTYPHOro rrollll runrr paJpa6oTaHHoro 
QHllllMO,[(oM KOHTaKTHoro rrarpeBaTeJill ,li;Jill OTIIYCKa 
(repMorrpaBKH) Kpyrm.tx mm. 

The results of experimental investigations into the 
dynamics of plates' temperature field of the circular saws· 
tempering (thenno-fitting) heater developed by the Central 
Research Institute of Mechanical Technology of Wood are 
presented. 

TepM006pa60TKa KpynibiX n·HJI IIpH HX IIpOH3BO.D;CTBe Ha 3a

BO.D;aX-H3rOTOBHTeJil!X BKIDO'laeT 3aKI!JIKY li OTIIYCK. ,lVrn HH.D;HBH.D;y

aiibHOrO OTIIYCKa 06b!'IHO HCIIOJ!b3Y!OT ::meKTPOKOHTaKTHbie Harpe

BaTeJIH (3JieKTPOIIpeCCb!). liHOr,D;a 3TY MeTO.D;HKY IIpHMeHJIIOT li Ha 

JieCOIIliJ!bHO-.D;epeB006pa6aTb!BaiOID;HX npe.D;IIpHl!THJIX .D;lUI TepMO

rrpaBKH IIHJI C CHJibHb!Mli 3alKOraMH [2). 
IlJIOCKOCTHOCTb li HaTl!lKeHHe .D;HCKa IIOCJie OTnycKa HJI!f Tep

MOIIpaBKH 3aBHCJ!T OT pacnpe,D;eJieHHJI TeMnepaTypb! no pa.D;nycy 

llJ!IfT KOHTaKTHOrO HarpeBaTeJil!. BJIHJIHHe Ha 3TH ¢laKTOpbl ,D;aBJie

HHJI IIJIHT HarpeBaTeJIJ! 3Ha'lHTeJibHO MeHbiiie. .{)6b!'IHO CTpeMl!TCl! 

o6ecne'lHTb paBHOMepHb!H (no pa.D;Hycy) HarpeB llJIHT, 'ITO rrpn OT

nycKe C03.D;aeT rrpe.D;rrOCbiiiKH ,ll)Ill rronyqeHHJI Han6oJibiiieil: irnoc

KOCTHOCTH .D;HCKa C OpHeHTaliHeH erO Ha HyneBOe Haiipl!lKeHHOe CO

CTOJ!HHe. HaTJ!lKeHHe .D;HCKa MOlKeT 6b!Tb C03.D;aHO Ha IIOCJie.D;yroiD;HX 

CTa.D;HJIX npOKOBKOH, Bai!blleBaHHeM HJIH .D;pyrHMH MeTO.D;aMH. 

IJ;eJib HaCTOl!ID;eil: pa60Tbl - 3KCIIepHMeHTai!bHO OlleHHTb Ten

JIOBOe none IIJIHT pa3pa6oTaHHOro IJ;HHHMO,ZJ;oM KOHTaKTHOro 

HarpeBaTeJIJ!*. ,lVrn 3TOrO HCIIOJ!b30BaJIH ,D;Ba HarpeBaT<lllii, H3rO

TOBJieHHb!X Ha 3II3 "KpaCHb!H 0KTl!6pb" B 1990 r. (pHC. 1). 

* qepTellC 1149.00.00.00. 
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l'Hc.l. HHli<HHH H aepXHHli 
y3Jibi KOHTaKTIIoro Harpeaa

=: I - pa 6o'IaJI IIJIHTa; 2 - : 
IIJIHTa c HarpeaaTe.JibHhlMH 
3JieMeHTaMH; 3 - TeiiJIOH30JDI

IIHJI; 4 - KOJK)'X; 5 - IDTOK 

TIHCBMOr(HllHII.Iq>a 

Pa6oqne IllJIH<pOBilHHb!e ITJIHTbl, Me)!(,!(y ICOTOpb!MH HarpeBaiOT 
3arOTOBICY I!Hllhl, HMeiOT ,LIHaMerp 560 MM H TOliil(HHY 36 MM H H3ro

TOBJieHhl H3 qyryHa Cq20 (rOCT 1412- 85). 0TICJIOHeHHe OT IIJIOC
ICOCTHOCTH y IIJIHT He npeBb!IllaeT 0,03 MM (Bb!nyiCJIOCTb He ,ll;OIIYCICa
eTC.si). fl;arpeBaTeJibHbie 3JieMeHTbl BblliOJIHeHbl H3 HHXpOMOBOH 

rrpoBOJIOICH XI5H60 (rOCT 12766 -77) .n;naMerpoM 5,6 MM, ,ll;IIHHOH 
7 M H ynOJKeHbl B ICOJibl(eBbie ICaHaBICH llliHThl TOliil(HHOH 40 MM H3 

HepJKaBeiOil(eH CTaJIH 45X26Hl2C2HJI* (OTliHBKH EHHCKOro 3aBO,ll;a 
"3neiCrpone%"). ITpoBOJIOICY H30liHpOBaJIH 6ycaMH Ec:l)q-8/10 Y3 
(TY 16-528.173- 78) npoH3BO.LICTBa OneBCKoro <jlap<jlopoBoro 3aBo

.n;a, Hepa6oqne noBepxHOCTH nnHT- ac6ecroBhi,M ICapTOHOM KAOH

-I-5 H ac6eCTOM ( rocT 2850- 80 ). ITpHlKHM BepxHeH ITJIHTbl IC 
HHJKHeii ocyil(eCTBJI.siJIH nHeBMOl(HJIHH.n;poM: I 0 12-160 x 0 I 00-YXJI 4 

( rOCTT5001rC::.81)ccHJio:H IOKH. 
C yqeTOM peiCoMeH)J;al(HH [I], HarpeBaTeJihHhie 3ne~eHThi pac

nono)l(eHhi TOllb!CO IIpOTHB nepn<jlepHHHOH 30Hbl pa6oqirx ITJIHT; B 
l(eHrpaJibHOH 30He, orpaHHtieHHOH OICpy)I(HOCTbiO ,ll;HaMeTpOM 250 
MM, OHH OTCYTCTByroT (pH C. I). Bcne,ll;CTBHe TaiCOro pa3Meil(eHH.si 
HarpeBaTeJibHbiX 3I!eMeHTOB ICOHTaiCTHhie HarpeBaTeJIH YCJIOBHO Ha-
3BaHbl )J;Byx3oHHhiMH. Ha3HaqeHHe TaiCoro pacnono)l(eHH.si HarpeBa

Tene:H - yMeHblliHTh He6naronpH.siTHhiH nepena.n; TeMrrepaTyp MeJK.LIY 
rrepn<jlepHHHOH H I:leHTpal!bHOH 30HaMH TIIIHT. llpH paBHOMepHOM 
pa3Meil(eHHH HarpeBaTeJibHb!X 3JieMeHTOB TIO BCeH TIOBepXHOCTH 
IIIIHT, ICaK H3BeCTHO, l(eHrpaJibHaJ! 30Ha rrporpeBaeTCJ! CHllbHee Tie
pH<jlepHHHOH, qTo I!pHBO,LIHT IC o6pa30BaHHIO B nHJiaX ,ll;ByxCTOpOH
HeH !CpblliOBaTOCTH ("BOllbHOCTH" B nepn<jlepHHHOH 30He). 

I:Icnonb30BaHHaJ! B onhiTax 6noiC-cxeMa H3MepeHH.si TeMrrepa
TYP~I TIOICa3aHa Ha pnc. 2. MeJK,L~y TIJIHTaMH ICOHTaiCTHoro HarpeBa
TeJI.si 3a)I(HMaiOT. · ICOHrpOllhHyro TIHJIY .n;HaMeTpOM 500 MM, TOJIIl(H
HOH 2,5MM 

*ITo npoexry- cram, 12XI8HIOT (rOCT 5632-72 ). 
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Pnc.2. ErroK -ex eM a rnMepeHID! TeMITepaT)'pLI: 

] -mma 500x2,5 MM; 2, 3 - BepXHIDI H HIDK

HJ!JI IIJIHTLI; 4- TepMO:>JietcrpWiecruill npeo6-

pa30BaTeJIL (TXK- 0 179); 5- MHlDlliBOJILT

MeTp ( III4541 ); 6- TpH H3MepHTeJILHhle Tep

MOttapLt; 7 - nepeK.JIIO'IaTeJIL TepMOnap; 

8- UH<iJponoi! MHlDlliBOJILTMeTp ( <1>266 ); 
9- KOMTieHCaUHOHHIIJI TepMOIIapa 

C AlfaMerpoM OTBepCTHJI 50 MM. 0Ha HMeeT 48 3y6heB H OCHa!I(eHa 
TPeMJI TepMorrapaMM, pa3Me!I(eHHhiMH Ha o,n:HoM pa,n:Myce (JIHHHH) B 
TO'!Kax, OTCTOJIII(HX OT [(eHTpa Ha 40 ([(eHTpaJihHM 30Ha), 135 H 
225 MM (rrepmpepHMH!U! 30Ha). ll3MepeHHe H .LJ;Byxii03H[(HOHHOe pe
ryJIHpOBaHHe TeMIIepaTyphl IIJIHT rrpOH3BO)J;JIT MHJIJIHBOJihTMeTpOM 

II14541 (TY 2520432.058 - 86, rOCT 9736 - 80), pa6oTaiOII(HM B 
KOMJIJieKTe c TepM03rreKTJ>H'!ecKHM rrpeo6pa3oBaTerreM TXK-0179 

(,n:mma 250 MM, ,D;Haiia30H H3MepJieMOM TeMrrepaTypb! -50 .•. +600 °C). 
llpe,n:err ,n:orrycKaeMOM OCHOBHOH rrorpeiiiHOCTH cpa6aThmaHID! pery

JIHpyiOII(ero YCTJ>OMCTBa He rrpeBhimaer ±1 ,5 % OT 3a,n:aHnoro. 
IIopJI.LJ;oK BhmorrHeHID! OIIhiTOB 6hiJI crre,n:yro!I(HM. Ha HHlK

-HIOIO IIJIHTY yCTaHaBJIHBaJIH KOHTpOJihHyro IIHJIY C TepMOIIapaMH H 
orrycKarrH BepxHroro IIJIHTY. MHJIJIHBOJ!hTMerpoM 3a,n:aBarrH Heo6xo

,n:MMYIO B OI!hiTaX TeMnepaTypy (500 °C). 0T CBapo<moro TJ>aHC
<J?opMaTopa (Bxo,n:Hoe HarrpalKeHMe 380 B, cHJia TOKa 250 A) Ha KalK
,n:yro IIJIHTY IIO,D;aBarrH TOK 125 A. ilOKa3aHID! TeMrrepaTyphl CHMMaJIH 
nocrre nepBoro aBTOMaTH'!eCKoro OTKJIIO'!eHID! HarpeBa IIJIHT B Te'!e

HHe TJ>eX [(HKJIOB OTKJIIO'!eHHe - BKJIIO'!eHHe. fiHTepBaJihl BpeMeHH, 

qepe3 KOTOpb!e H3MepJIJIH TeMrrepaTypy: 2 MHH - )J;Jlli HarpeBaTeJill 

NQ 1; 5 MHH- N.l2. 
IIorryqeHHbie ,n:aHHbie noKa3biBaiOT (pMc. 3), 'ITO xapaKTep 

H3MeHeHID! TeMIIepaTyphl BO BpeMeHH B KOHTaKTHh!X HarpeBaTerrl!X 
N.l 1 H N.l 2 npHMepHo O.LJ;HHaKOB. Han60J!hlllaJI pa3HH[(a TeMrrepa
TYP HMeer MeCTo rrpn rrepBOM aBTOMaTJJ:'!eCKOM OTKJIIO'!eHHH IIJIHT. 

,[Vm TO'!eK C pa,n:MycaMH 225 If 40 MM OHa COCTaBJIJieT 50 •. .55 °C. 
TeMrrepaTypa rrepM<J?epHHHOH 30Hbl KOHTJ>OIThHOH IIHJihl, IIpOTHB 
KOTOpoil: HaXO,n:JITCJI HarpeBaTeJihHh!e 3JieMeHThl, Bh!IIIe [(eHTpaJih

HOH. IIocrre,n:yiOII(He [(HKJibi BKJIIO'!eHHe - OTKJIIO'!eHHe H,n:eHTH'!Hhi 
MelK,n:y C060M, a pa3HH[(a TeMrrepaTyp B ynOMJIH)'Th!X Bh!IIIe TO'!KaX 

nepn<J?epnil:HOH If [(eHTpaJihHOH 30H yl!ce He rrpeB:>IlllaeT 15 .•. 20 °C. 

HaHMeHhlllaJI pa3HH[(a (5 ..• 1 0 °C) Bh!JIBJieHa B cepe,D;HHe HHTepBaJIOB 

HarpeBa HJIH OXJialK,n:eHHll IIJIHT, a HaH60JihlllaJI (15 ••• 20 °C) - IIO 
OKOH'!aHHH HarpeBa H B Ha'!arre OCTh!BaHHll IIJIHT. 
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PHc.3. XapaKTep H3MeHeHID! TeMnepa-rypbi B KOHTpOJThm.rx TO'lKax 
IIHJ1bi nocrre ee uarpeBa JJ,o 500 oc n nepexoJJ,a Ha aBTOMaTIPiecKltil: 

peJKHM: pa6on.r: a- KOHTaKTHhlli uarpeBaTelib N.! 1; 6 - N.! 2; 
] - paJI.HYC 225 MM; 2- 135; 3- 35 MM ( l,III,V,Vll- OTKJIIO'!enne; 

II,IV,VI - BKJIIO'!eHHe) 

B ue.rroM npouecc, xapaKTepn3yroli.IHii H3MeHeHne TeMnepaTy

pbr B TOqJCax ICOHTpOJIHpyeMOH ITHJlbl, BbiTJll!,!llfT CJie,Z:Iyro!I.(HM o6pa-

30M. Ilo OKOHqaHiili HarpeBa TeMneparypa . nepmpepHHHOH 30Hbl 

nm!T Bbiiiie, qeM l.(eHTpaJibHOH. 3TO 06'MICHJ!eTCJ! TeM, qTO nporpeB 

III!IiT OT HarpeBaTeJibHb!X 3JieMeHTOB, paCITOJIOJKeHHb!X npOT!iB rre

pmpepHHHOH 30Hbl, npOCXO,!IHT 6biCTpee, qeM nporpeB OT rrepmpe

p!iH K ueHTpY IIJIHT 3a cqeT TennonpoBO,!:IHOCTH MeTamra. Bo BpeMSI 

OCTb!BaHHJ! TeMnepaTypa nepmpepHHHOH 30Hbi CHHJKaeTC$1 Ha 

25 ... 28°C, ueHTpallbHOii - He 6onee qeM na 10 °C. Ilo3TOMY K 

MOMeHTY BI<JI10qeHHJ! HarpeBaTeJibHbiX 3JieMeHTOB TeMrrepaTypa ne

pn<iJepHHHOH 30Hbi IIJIHT HHJKe l.(eHTpaJibHOH. 

IlpH COMKHYTb!X IIJIHTaX If pa60Te B aBTOMaTHqecKOM peJKHMe 

C 3a,!:laHHOH TeMrrepaTypoii (500 °C) B I.(HKJie HarpeB - oxnalK,Z:IeHHe 

npO,!:IOJIJKHTeJibHOCTb HarpeBa paBHa 5,0 ... 6,5 MHH, OXJialK,!:IeHllJ! -

31 ,0 .. .32,5 MHH, T.e. npO,!:IOJIJKHTeJibHOCTb HarpeBa COCTaBJ:lJ!eT BCero 

!5 ... 20 o/o OT oXJralK,Z:Ie.HHJ!. Il03TOMY l.(e.rrecoo6pa3HO He OTI<JI10qaTh 

KOHTaKTHbiH HarpeilaTeJib Ha TpeTbiO (Hepa6oqyro) CMeHy. 

3a 3TOT nepm),Z:I (8 q) 6y,Z:IeT HMeTb MeCTO npHMepHO !3 BI<JI10-

qeHHH HarpeBaTeJI$! 06II.(eii npO,!I;OJIJKHTeJibHOCTbiO 66,5 MHH. ECJIH 

yqecTb, qTo cpe,!l;Hee BpeMSI BhiBO,!:Ia oJbJ:alK,Z:IeHHOro HarpeBaTeilll Ha 

TeMnepaTypy 500 °C COCTaBJIJieT 120 MHH, TO np!i HeBbii<JIK)qeHHOM 

narpeBaTe.rre noTepH 3JieKTp03Heprnn 6y,Z:~yT MeHbiiie. Ha npe.LIITPllil-
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TllilX, pa60TaiD!l1HX B TaKOM pel!CHMe, OTMe'!eHO MeHbiiiee KOp06Jie

HHe llJIHT H CHHJ!CeHa nepHO)J;H'!HOCTb nepeiiiJIHcpOBKH HX pa60'IHX 

TIOBepXHOCTeil:. 

IIpoBe,D;eHHbie KOHTPOJibHJ>Ie HarpeBbi TepMH'!eCKH o6pa6o

TaHHbiX IlHJI (500x2,5 MM) ,ll;O TeMnepaTypbl 500 °C B Te'!eHHe 5 MHH C 

IlOCJie;zyiO!l1HM CB060,D;Hb!M OXJial!C,ll;eHHeM Ha B03,ZzyXe Il0Ka3aJIH, 'ITO 

HaH6onee He6naronpllilTHbiM HBJilHITCJI nepHO,ll; 3aBepiiieHllil HarpeBa 

TIJIHT H Haqana HX oxnal!C,ll;eHllil. B 3TOM c.rryqae nHJihi ,D;aHHhiX pw

Mepos IlOCJie HarpeBa HMeiDT IlOBbiiiieHHOe HaTHJKeHne - 3aKpHTH'!e

CKOe Hanp.lll!CeHHOe COCTOHH!fe, npHBO,D;H!l1ee K o6pa30BaH!fiD Ta

peJib'!aTOCTH. (IIpH HarpeBe IlHJI MeHbiiiero ,D;HaMerpa H 60Jib!IleH 

TOJI!l1HHbl ypoBeHb HaTJIJKeHllil ,ll;HCKa cy!l1ecTBeHHO yMeHb!IlaeTCH.) 

KaK B OTe'!eCTBeHHOH, TaK H B 3apy6eJKHOH npaKTHKe KOH

CTPYHPOBaHllil H 3KCIIliYaTai(HH KOHTaKTHbiX HarpeBaTeneil: cy

!l1eCTBYeT HeCKOJibKO HarrpaBJieHHH ,ll;JIH peiiieHllil rrpo6neMbi o6ecne

qeHHH paBHOMepHbiX TeMrrepaTypHbiX IIOJieH pa60'!HX TIJIHT. 

IlepBOe HarrpaBJieHHe CBJI3aHO C HCKJIID'!eHHeM H3 pa60Tbl 

HaH60Jiee He6JiaronpHHTHOH rrepHcpepHHHOH 30Hbl TIJIHT, B KOTOpoii 

npoHCXO,!l;HT OCHOBHhie H3MeHeHHH TeMrrepaTypbl 1IpH HarpeBe H 

OXJial!C,ll;eHHH. IlpH 3TOM ,D;HaMeTp HarpeBaeMbiX 3arOTOBOK He ,ll;OJI

JKeH rrpeBbiJllaTb 0,7 ,D;HaMerpa TIJIHT, T.e. npH ,D;HaMeTpe ITJIHT 560 MM 

,D;HaMerp 3arOTOBOK He )J;OJIJ!CeH 6b!Tb 6onee 560x0, 7 = 392 MM. 

BTopoe HanpaBJieHHe CB.ll3aHo c YBeJIH'IeHHeM TOJII11HHhi pa-

60'!HX TIJIHT, KOHTa!CTHpyiD!l1HX C HarpeBaeMOH 3arOTOBKOH, C 36 ,ll;O 

60 MM H 6onee. B 3TOM c.rryqae B03p_1iCTaeT npo,D;OJIJ!CHTeJihHOCTb Bhi

BO)J;a KOHTaKTHOrO HarpeBaTeJIJI Ha 3a,D;aHHyiD TeMrrepaTYPy ,ll;O 

4 .. .5 'I, HO IIpH 3TOM 3Ha'IHTeJibHO IIOBbiillaeTCJI paBHOMepHOCTb 

TeMrrepaTYPHOrO IIOJIH IIJIHT. Il03TOMy, eCJIH rrpe,ll;llpHHTHe ITJiaHHpy

eT 3KCIIliYaTal.IHID Harp,eBaTeJIJI C IlOCTOHHHbiM BKJIID'!eHHeM (6e3 OT

KJIID'!eHHH Ha TPeTbiD CMeHy), TO )'BeJIH'!eHHe TOJlll1HHbl pa60'IHX 

ITJIHT nenecoo6pa3HO. ·' 

TpeTbe HarrpaBJieHne OCHOBaHO Ha rrpHHI(!fiiHaJibHO HOBOH 

KOHCTPYKnnn KOHTaKTHbiX HarpeBaTeneii. IlrrHTbi yCTaHaBJIHBaiDT H 

HarpeBaiDT B KaMepHOH ne'!H; IIO,D;'beM H onycKaHne HX 1IpOH3BO,!l;HT C 

ITOMO!l1biD ITHeBMOI(HJI!fH,ll;pOB. TaKOH CITOC06 npeHMy!l1eCTBeHHO 

HCIIOJlb3yiDT npH TepM006pa60TKe IIHJI 60JibiiiHX ,D;Ha

MerpOB (1000 MM H 6onee). · 

Heo6xo,D;HMO OTMeT!fTb, 'ITO npe,D;rrpmiTHH, H3roTaBJIH

BaiD!l1He KOHTaKTHbiH HarpeBaTeJib no npoeKTY ~HHHMO.ll:a, ,ll;JIH 

YJIY'!IlleHHH xapaKTepHCTHK TeiiJIOBOrO ITOJIH pa60'!HX ITJIHT HHOr,D;a 

rrpH c6opKe KOHTaKTHoro HarpeBaTeJill Mel!C)J;y pa6oqeii (1) H Harpe

BaTeJibHoii (2) ITJIHTaMH ( CM. pH C.!) 3aKJia)J;b!BaiDT JIHCT ac6eCTOBOrO 

KapTOHa. B 3TOM c.rryqae TeMrrepaTypHb!e KpHBb!e 6oJiee IIJiaBHO 

H3MeHHIDTCH BO BpeMeHH (pHC. 4), H I(eHTpaJibHaH 30Ha ITJIHT 
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PHc.4. Bl!IDIHHe ac6ecronoii rrpoiOia.u;KH MeJKJzy pa6oqeii H Harpena
TeJILHOH rnnrraMH Ha xapaicrep H3MeHeHIDI TCMITepaT)'pbi B KOH
TpOJThHI.IX TO'!Kax IIHJII.I npa nepexo.n;e Ha aBTOMaTH'!ecKHif pelKHM 
pa6oTLI KOHTaKTHoro aarpenaTeiiJ! Jill 2: I - paii.H)'c 225 MM; 2 -

35 MM (I,IV,VI- OTKJJIO'Ierme; Il,IV- BIOIIO'ICHHe) 

nporpeBaercl! CHJihHee nepH!jJepHiiHoli. ITpH pa6oTe B peJKH

Me aBTOMaTH'!eCKOrO no,zmepJKaHHl! TeMnepaTyphl B I.IHKJie HarpeB -

OXJialK,IJ;eHHe cpe,n:Hl!l! IIpO.D:OlDKHTeJihHOCTb HarpeBa COCTaBJil!eT 

I 7 MHH,. OXJialK,Il;eHHl!- 43 MHH. 

·~ Ol.leHRH pa60Thl KOHTaRTHb!X HarpeBaTerreii C ac6eCTOB0H 

rrpoKJia.n;Koii 6b!JIH rrpoBe.n;eHhl crrei.IHai!hHhie onbiT:W:. llcnoJih30Ba

JIH CJie.n:yi<lii.IHe Tpli rpynnhi TepMH'!eCKH o6pa6oTaHHh!X ITIUI pa3Me

paMH 500x2,5 MM: 1-l! - C Hanpl!JKeHHl!MH CJKaTHl! B nepnljJepHHHOH 

30He (.D:ByxCTOpOHHJ!l! Kpb!JIOBaTOCTb); 2-l! - OpHeHTHpOBaHHhJe Ha 

HyJieBOe Haiipl!JKeHHOe COCTOl!HHe; 3-l! - C Hanpl!JKeHHl!MH pacnilKe

HHl! B rrepH!jJepHHHOH 30He (TapeJib'!aTOCTb). KalK.!J:YIO mmy Harpe

Bai!H rrpH TeMnepaType 500 °C B Te'!eHHe 5 MHH H CB060.!J:HO OXJialK

l!aJili Ha B03.n:yxe . ( Ha JIHCTe ac6eCTa B ropH30HTai!hHOM ITOJIOJ!(e

HHH). 01.1eHKa HaTJ!l!(eHHl! .n;HcKOB noKa3arra, '!TO y rrHJI I -li H 3-li 

rpynn ITOJIHOCTblO ycrpaHeHbl .D:ByxCTOpOHHl!l! KpbiJ!OBaTOCTb H Ta

pe!Ib'!aTOCTb, a ITifJibl 2-if rpynrrhl COXpaHHJIH CBOe COCTOl!HHe ( 6e3 

BHeCeHHl! He6JiarOiipHl!THbiX HaiTpl!lKeHHH). 3TH .n;aHHb!e ITO.D:TBeplK

.D:aiOT IIOJIOlKHTeJibHOe (CMl!T'laiOII.Iee) BJIID!HHe ac6eCTOBOH npOKlia.D:

KH, a TaKJ!(e Bh!BO.!J: 0 TOM, '!TO HarpeB .!J:HCKOB B paBHOMepHOM TeM

nepaTypHOM ITOJie ( npH Te~mepaType OKOJIO 500 °C) npllBOl!HT K 

Clll!TIHO OCTaTO'!Hb!X Haiipl!lKeHllH, Bbl3hiBa!OII.IHX· KpbillOBaTOCTb H 

TapeJib'!aTOCTb ITHJI. 

BbzeoiJbz 

I. Pa3pa6oTaHHb!H I.J;HllllMQ,lJ;oM KOHTaKTHb!H HarpeBaTeJib 

o6ecrre'!HBaer OTITYCK H TepMorrpaBKY ITHJI. PeKOMeH.n:yeM:W:H MaKCH

MaJibHblll .D:HaMerp TIHJI- 400 MM, .D:OITyCTHMb!H- 500 MM. 
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2. IIocne BbiBO,lla HarpeBaTeJil! Ha 3a,llaHHyro reMrreparypy ero 
3KCITJiyaTai(IUO He06XO,[IHMO Haqi!:HaTb, rrporrycnrn rrepBb!H I(IIKJI 

oxnalK)J;eHHe - HarpeB aBToMaTHqeer<oro peJKHMa. 

3. HaHMeHblllaJ! (5 ... 1 0 °C) pa3HHI(a TeMrreparyp rro pa,llHycy 
liJIHT HMeeT MeCTO B cepe,llHHe HHTepBaJIOB HarpeBa HJIH OXJialK)J;e
HIDI, a HaH60JibiiiM (15 ... 20.°C) -no oi<oHqaHHH HarpeBa H B Haqane 
OXJialK)J;eH!UI. 

4. IIOBbiiiieHHe paBHOMepHOCTH TeMrreparypHbiX rroneii pa6o
qHx liJIHT MOJKHO o6ecrreqHTb 3a cqer YBeJIHqeHID! HX TOliiiiHHbl HJIH 
pa3Mell(eHIDI ac6ecroBoii rrpoi<Jia.llJ(H MeJK.llY pa6oqeif H HarpeBa
TeJibHOii rrJIHTaMH, a rai<JKe 3a cqer HarpeBa rrJIHT B I<aMepHbiX rreqax. 

5. IIpH .llBY,XCMeHHOM peJKHMe pa6oTbi OTI<JIIOqeHHe I<OHTaKT
Horo HarpeBaTeJil! •Ha rpeTbiO (Hepa6oqyro) CMeHy Will 3KOHOMHH 
3JieKrpoomeprHM Hen;enecoo6pa3HO. 
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YHHBEPCAllhHOEYPABHEHHEB~ArOTIPOBO~OCTH 
)];PEBECMHI.I* 

B o6II(eM BH.D;e )l;aHo MaTeMaTH'IecKoe ormcaHHe o6:beMHoro 
II;BID!(CHHJI nnarn B JqJenecmm c )"'eTOM oco6eHHoCTH pacnpe)l;e
JieHlli! BJiali<HOCTH B npoJ<ecce cymi<H. IIpHBe)l;eHa <jlopM)'Jia 
IIpOHHJ<aeMOCTH )JJJCBecHHbi C HeiipephmHO MCHJIIOII(eHCJI BJiaJK
HOCThiO. M3JIOJKeHa MeTO,l(liKa onpe)l;eJieHlli! Ro3<jl¢HIUieirra 
T)1l6yneHTHOH )l;H<jl<jly3HH il:Jili II;BID!(eHlli! BJiai'H B JqJeBecHHe. 

A general mathematical description of volume movement of 
moisture in wood with reference to features of moisture 
distribution in the process of drying is given. A p=eability 
equation for continuously variable moisture content wood is 
presented. The procedure of determining the coefticient of 
turbulent diffusion of water movement in wood is stated. 

lfcrroJih3yeMoe B HaCTOJ!II(ee BpeMl! ypaBHeHHe BJiarorrpoBo,n;

HOCTH MJ! 3Ha.JIH33 !IpO,n:OJDKHTeJibHOCTH CYIIIICH ,n:peBeCHHhl He 

BITOJIHe YHHBepCa.JJbHO, T3IC ICaiC OHO C!IpaBe)l)IHBO JIHII!b rrpH BJiaJK-. 

HOCTH HHlKe npe,n:erra HaCh!II(eHHJ! KJieTO'!Hb!X CTeHOIC (1]. 
PaccMOJPHM rrepeMe!I(eHHe ·BJiarH B npOI~ecce cyl!IlCH ,lipeBec

HhiX COpTHMeHTOB. !IpH cyiiiiCe CHHlKeHHe BJI3lKHOCTH H3'!HH3eTCJ! C 

IIOBepXHOCTII COpTHMCHT3. B ero ~eHTpe HMeeTCJ! 06JiaCTh IIOBbl

IIIeHHO~ BJia)I(HOCTH, ·a IIO ICpal!M HaxO,ll;l!TCll MeHee BJial!CHb!e 

yqaCTICH. IIocTerreHHO ~eHTpa.JlhHM o6rracn, yMeHb!llaeTCH H no 

BCeMy 06'beMy !IpOHCXO!J:HT Bb!paBHHBaime BJI3)1(H0CTH Ha HeiCOTO

pOM 6mree HH3ICOM ypOBHe. 

));Jill orrHcaHHJ! :noro rrpo~ecca rrpHMeM CJie,L~yiOII(He .n:orry!I(e-

HHJ!: 

paccMaTpHBaeM: rrepeMe!I(eHHe BJiam ICaiC Typ6yrreHTHhiil: rrpo

~ecc ee ,L\H¢1jly3HH ( B HeorpaHH'!eHHOM 06'beMe ,n:peBCCHHbl), ICOTO

pb!H xapaiCTepH3YeTCl! 3¢¢eiCTHBHhiM ICo3¢¢H~HeHTOM D ; 
BeCb 06'bCM npeBeCHHbl Ha Ha'!a.JJhHh!H MOMeHT pacrrpOCTpa

HeHHJ! BJiarH paBHOMCpHO rrporpeT H HMeeT TeiiJIOByiO MOII(HOCTbQ ; 

H3'!a.JlhHyiO HepaBHOMepHOCTb BJlalKHOCTH H BJIHHHHe CHJlhl 

Tl!)l(eCTH MOJKHO He y'!HThiBaTh. 

,. !IpH 3THX ,L\OIIy!I(CHI!l!X MO)I(HO HCIIOJlh30BaTb 3aBHCHMOCTh, 

rrpHBe,[(eHHYIO B pa60Te (2}: 

* Pa6oTa BhmomieHa npH <jlHHaHconoii no,ll;ll;epJKKe KpacHOJIPCRoro :r<paenoro 
<jloH)l;a Ha)'RH. · 

6 « JlecuoU: :m}'JlHaJI,. 1'& 4- 5 
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x2+y2+z2 

U(x,y,z,t)=Q ( ~l3e- 4Dt 
2v1tDt) 

(I) 

r,ll;e U - BJialKHOCTb ,ll;peBeCHHbi B MOMeHT BpeMeHH l B 

HeKOTOpoii TO'll<e 06'beMa, nOJIOlKeHHe KOTOpOro 

xapaKTepH3YeTCJI KOOp,ll;HHaTaMH X, y, Z 

BenwmHy D MOlKHO onpe,ll;eJIJ!Th no <PopMyne 

D=K I(Cp), 
r,ll;e K - 3KcnepHMeHTaJihHhill K03<l>qm:~HeHT; 

C- K03!jl<l>H~HeHT Y.D:eJihHOll TennoeMKOCTH; 

p - nJIOTHOCTb ,ll;peBeCHHbl. 

(2) 

BpeMJI cyl!IKH HeKoTopoii o6rracTH B ,ll;pesecHOM copTHMeHTe 

3aBHCHT OT ero pa3MepOB, npOHH~aeMOCTH ,ll;peBeCHHbl H 3a,!{aHHOll 

KOHe'!HOH BJialKHOCTH ( pa3Mepbl COpTHMeHTa OT -oo ,!{0 +oo). 

IIpoHH~aeMOCTh (KOJIH'!eCTBO aemecrna, npol!Ie,!{lllee qepe3 

,!{aHHYJO cpecy O,!{HOpO,ll;HOro CJIOJ!) OnHl!IeM <PopMyJIOll 

I=Ioe-al, (3) 
r,ll;e I - npoHH~aeMOCTh .D:pesecHHhi; 

Io - HOMHHaJihHaJI npOHHI:(aeMOCTb ,ll;peBeCHHhi; 

CL - K03<l>ljJH~HeHT npOHH~aeMOCTH ,ll;peBecHHhl, 

nponop~HOHaJihHhiii U, a. = ao U ; 
I - TOJil!IHHa CJIOJI. 

,lVrn .D:Byx CJIOeB TOJil!IHHOll I j I! h C pa3JIH'IHOH BJialKHOCTbiO 

U1H U211MeeM 

(4) 

,lVrn MaCCHBa ,ll;peBeCHHbl C HenpepbiBHO MeHJIIOl!IellCJI BJiaJK

HOCThiO npOHHQaeMOCTb onpe,ll;eJIJ!eTCJI no <PopMyJie 

-a0 JUd/ 
I=Io e . (5) 

IIpo,ll;OJilKHTeJihHOCTh cyl!IKH HaxO,ll;HT KaK OTHOl!IeHHe I I Io , 

3Ha'!eHHe KOTOpOrO 3aBHCHT OT 3Ha'!eHHJI BeJIH'IHHbl f ij d/ . 

0603Ha'!HM 6YKSOH 0 3a,!{aHHYJO KOHe'!HyiD BJialKHOCTb. 

Tor.D:a npH ( Io- I) I Io < 15 HJIH I I Io > I - o ,ll;peBecHhiii copTHMeHT 

BhiCOXHeT, npH ( Io- I) I Io > I - o HJIH I I Io < 15 - ocTaHeTCJI BJiaJK

HhiM, npH O< I I Io < I - o - 6y.D:eT HMeTh HeKOTopyro npoMeJKyTO'I

HYJO BJialKHOCTb. Ee HaXO,!{HT H3 COOTHOl!IeHHJI 

-a, JUdi 
I!Io=e (6) 
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PaccMoTpHM rrpoeKQHID ,ll;peBecHoro copTHMeHTa B rrnocKOCTH 

X, y . ,ll;Jll! OIIpe,ll;eJieHllil BJia)l(HOCTH pa:mH'lHh!X y'laCTKOB B :3TOH 

IIJIOCKOCTH Bhl'IHCJIHM HHTerpan 

00 
( J ) 3 "' x'+.v'+z' 

Iud I= IU(x,y,z,t) dz = Q Jii5i I e 4Dr dz = 
. ~ r nDt ~ -Qc~r e<;;,' 

(7) 

ECJIH BJia)l(HOCTh B HeKOTOpOH TO'!Ke ,ll;OCTaTO'lHO Malia ( T.e. 

J Udl< o I cro ), TO II Io > I- o, H cooTBeTCTBYIDLQHH yqacTOK 6y,ll;eT 

cyxHM. 

EcnH BJia)l(HOCTh 6oJihLIIe 3a,ll;aHHOH ( T .e. I Udl > d I cro ), TO 

I flo < e-
6 

= o , H rrpH 3a,ll;aHHhiX 3Ha'leHlli!X d = In( I/o) y'laCTOK 6y

,ll;eT BJia)l(Hh!M. 

II pH o/cro < f Udl < d I CXo HMeeM 

crofUdl= o (8) 

HJIH 

(9) 

r,ll;e r2 = x2 + y2 • 

3TO ycJIOBHe orrpe,ll;eJil!eT rpaHHIIY 06JiaCTH, 3a rrpe,ll;eJiaMH 

KOTOpOH BJia)l(HOCTh MeHbiiie 3a,ll;aHHOH. Pa,ll;HyC 06JiaCTH MO)l(HO 

HaRTH no <jJopMyne 

(10) 

IJpH MaJih!X 3Ha'!eHHl!X t pa,ll;HYC 06JiaCTH r MaJI H paCTeT 

BMeCTe C t . 

6* 

IJpH t = to = aoQ pa,ll;HyC r ,ll;OCTHraeT MaKCHMyMa: 
4ne6D 

7max = 2 ~D 10 = .Jci;Q . (II) 
1te0 
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Ilp11 t > lo pa)l;uyc o6JiaCTll yMeHhlliHeTCJ1. 

Ilp11 II = 4~~ BCJ1 o"6JIHCTh HM6eT paBHOMepHyiO KOHeq-

HYIQ BJIHlKHOCTh. 

Ha6JIIO)l;al1· rrpol(ecc cylliKll iJ:PeBecHoro copTllMeHTa, MOJKHO 

orrpe)l;eJillTh Ko3¢¢ul(lleHT Typ6yneHTHOii AH¢¢Y3HH D )l;JIJ1 )l;BHJKe

Hlll1 BJIHrli B )l;p6B6CllH6 (Ha!IpHMep, ll3 <lJopMyJI )l;JIJ11I Jo!JIH to). 

CTIITCOK JlllTEPATYPbi 

[1]. CeproBCKHH n.c., PaceB A.H. lll.liPOTepMWiecKaa o6pa6oT
Ka n KoHcepnHpOBanne 11PCBecHHbi II Yqe6HHK )l)Ill BY30B. - 4-e H3)1;., rrepepa6. n 
!I;orr.- M.: JlecH. rrpoM-cn., 1987.-360 c. [2]. THXOHon A. H., CaMapcKHH 
A.A. YpaBHeHHH MaTeMaTH'!ecKo:ii lj>H3HKH II Yqe6Hoe noco6ne )l)Ill ny3on. - 5-e 
H3!I;., CTepeoTHIIHoe. - M.: HaYKa, 1977. - 736 c. 

TioCTYIJHlia 21 lj>eBpaJrK 1995 r •. 



M3BECTIUI BbiClliHX Y'IEEHhiX 3ABE,li;EHHH 
JIECHOH )I{YPHAJI 

X.HM.HqECKMI IIEPEPAEOTKA ,LJ;PEBECHHhi 

Y,li;K 547.024:542.938:647.046 

~.H._TiiJKi! C.JK. TPOc[J.HMOBA, A.,a. CEPTEEB 

3~~EKT.HBfiOCThK.HCHOTHO-OCHOBHOrO 
KATAHI13A IIP.H OKHCHEHID:I ,Ll;PEBEC.HHhi 

B .BO,Ll;HO- OPr AillfliECKMX CPE,LJ;AX. 
2. KATAH.HTWIECKOE I1 ~EPMEHTATHBHOE 

OKHCHEH.HE ,LJ;PE.BECMHhi I1 EE KOMTIOHEHTO.B* 

AO BHHHE 

C Ci\HHbl)\ IT03Hl.lHH paCCMOTjleHbl MeXaHH3M H 3<jJ<jJeKTHBHOCTb 

·.neHcTBHJI B nponeccax reHepaUHH"OH ,o; nepoKCHJJ;a.Jhi, nai<Ka-

3bi H nop<jJHpnHoB Fe, Cu, Co, Ni, Mn, Zn, He col(eplKall\HX Me
TaJIJI, CaJIKOMHHa npu OKUCJICHHH ,n;peaeCHHbi ll ee KOMIIOHCHTOB. 

From single positions mechanism and efficiency of action in 
' . 

the generation processes of ·OH, o~ peroxidase, laccase and 
porphyrins Fe, Cu, Co, Ni, Mn, Zn not containing metal, 
salcomine at oxygen delignification and its components have been 
considered. 

1995 

B rrocrre.D;rme ro.D;bi 11HTeHCHBHO pa3pa6aTbiBaiOTCJ! rrpo6rreMbi, 

CBJI3aHHble C C03)J;aH11eM 6110XI1Mii'IeCKI1X 11 <jJepMeHTaTI1BHbiX CITOC0-

60B .D;emirHI1<jJI1Kal.ll111 .D;pesec11Hbl [9], o6ecne•msaiOIL\11X 3Korrom

qecKyiO 6e3onacHOCTb 11 H113KYIO MeTarrJJoeMKOCTb npol.leccos. 0.!1-
HaKo, HeCMOTj)ll Ha 06beKTiiBHble npe11Myll.leCTBa 6110X11M11'!eCKI1X 

crroco6os, HX BHe.D;peHHe B rrpoMblll!JJeHHOCTb (11 caMa nepcrreKT11Ba 

11x npoMbill!JieHHOH peaJJI13al.\1111 B o6beMax npO.!\YKL\1111, rrony'!aeMoi1 

CyiL\eCTBYIOIL\11MI1 X11M!1'IeCK11MI1 cnoco6aM!1) BC'lJle'!aeT He MeHee 

06beKT!1BHble Tpy.D;HOCTH: HI13Kal! np0113BO.D;I1TeJibHOCTb, HeCI10C06-

HOCTb KOHKypHpoBaTb C XI1M!1'!eCKI1M11 CIIOC06aMI1 .D;eJII1rHH<jJ!1Kal.\!111; 

BblCUKal! CT011MOCTb <jJepMeHTOB; Y3KI1ll .D;11alla30H peryrr11pyeMblX 

* B npel(bli\Yll\eM coo6ll\eHnn paccMOTJleHhl o6ll\He npewrocb!Jl](H coJI(aHHH 
OKHCJIHTCJlbHbiX CIIOC060B .IJ.e.JIHrHlH}HIKRI..(HH C HCITOJib30BaHJiCM __ BO,D.HO

opraHJ.fliCCKHX cpe,/1., KMCJIOTHO-OCHOBHOrO H OIGICTIHTenbHO-BOCCTa.HOBHTCJibHOrO 

KaTa.JIH3a. 
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napaMeTpOB (TeMnepaTypa, pH cpe,n;bi); 3arpy,n;HeHIUI npu nepepoJK

,n;eHHH UITaMMOB; HCO,l1HOpO,Il;HOCTb llOJiyqaeMOll npo,n:yKI..\1111; llp0-

6JICMbl y.D:aJICHHll npo,n;yKTOB MCTa60JI113Ma 113 HCC 11 T.,l1. 

3TH Tpy.D:HOCTH MOryT 6b!Tb npeO,l10JICHbl rrpH HCTIOJib30BaHHH 

B KaqecTBe KaTaJIH3aTOpOB OKI1CJICHHll KOMITJICKC!Ib!X COC,l111HCHHH, 

,n;efiCTBYIOIJ..IHX aHaJIOrl1qHQ cpepMeHTaM. ,ll;efiCTBI1TCJibHO, ,l1Jlll l10-

BbllllCH11ll 3cpcpeKTHBHOCTH ,l1CJIHrH11cp11Kai..IHI1 11 OT6CJIKI1 npHMCHl!IOT 

CaJIKOM11H (8], cpepp11J..1HaHI1,l1 KaJII1ll (J], a-cpeHaHTpOJIHH (4], ,l1H6yTHJI

,l111THOKap6aMaT HHKCJ!ll (2]. 
Pe3yJibTaTbi pa6oT B o6nacTH ,n;eJIHrH11cpuKai..IHI1 ,n;peBeCI1Hbi c 

HCl10Jlb30BaHHCM pa3JIJ1qHbiX IllTaMMOB rp1160B, 6aKTCp11H l10Ka3bl

BaiOT, qTQ HaH60Jiee aKTI1BHblMH COCTaBJil!IOIJ..II1MH 3THX CHCTCM l!B

Jili!OTCl! nepOKCH,l1a3a 11 JiaKKa3a (9], CO)l;eplKa!J..IHC B KaqeCTBC aK

THBHb!X HaqaJI COOTBCTCTBCHHO HOHbl JKeJie3a 11 MC,!l!1. cf>epMCHTa

TI1BHblll KaTaJIH3 npe,n;cTaBJil!CT C060fi pa3HOBH).\HOCTb OKI1CJIHTCJ!b

HO-BOCCTaHOBI1TCJ!bHOrO KaTaJ!l13a, 1103TOMY B KaqCCTBC XI1MHqecKI1X 

aHaJiorOB <jJepMCHTOB qacTO llpHMCHl!IOT MO).\CJII1 - KOMllJ!CKCHbiC 

COC).II1HCHHll, COI.\CplKa!J..IHC MCTaJIJibl nepeMeHHOH BaJICHTHOCTH, B TOM 

qucne nop<jJHpHHbi [6]. 
'. 3cp<jJeKTHBHOCTb OKHCJII1TCJibHO-BOCCTaHOBI1TCJ!bHOrO KaTaJII1-

3a OllpC).ICJ!l!CTCll peaJIIl3aJ..IHCH HCCKOJ!bKHX MCXaHH3MOB ).leiicTBHll 

KaTaJII13aTopoB: 

o6pa30BaHHe CJia6biX KOMllJICKCOB MClKI.\Y KHCJIOpOI.\OM 11 Ka

TaJII13aTOpOM, q'[Q 1103BOJil!CT OCYIJ..ICCTBHTh TpaHCllOpT KI1CJIOpO,n;a 

BHYTph cy6c1paTa 11 YBCJIH'lHTh CTai..IHOHapHyiO KOHJ..IeHTpaJ..IHIO 

OKHCJIHTCJ!l! B CHCTeMe ).10 3HaqCHHH, llpCBbJ!llaiOIJ..IHX npe).leJI paCTBO

pHMOCTH K11CJIOpO).Ia; 

o6pa30BaHHe TpOHHhiX KOMITJICKCOB MClKI.\Y cy6cTpaTOM, 

OKHCJII1TCJICM 11 KaTaJIH3aTOpoM; 

KOHBepC11ll MOJICKYJillpHoro KHCJIOpO).Ia B 6onee aKTHBHb!C 

cjJopMbi ("OH, IOz, 0 2 ) 11 nepe.u;aqa 3HeprHI1 3JICKTpOHHoro B036yJK

JI;CHHll, Bbi).\eJil!IOIJ..ICHCll llpl1 OKHCJICHHH, KaTaJIH3aTOpy C 110CJie).lyJO

IJ..II1M ero yqacTI1CM B peaKJ..IHl!X C MOJICKYJillpHb!M KHCJIOpO,Il;OM, Be

JI;YIJ..IHX K o6pa30BaHHIO 102; 
1..\CJICHanpaBJICHHOe pa3JIOlKCHHe o6pa3yrD!J..111XCll rrepOKCHJI;OB, 

TI03BOJ!l!IOIJ..ICC OCYIJ..ICCTBI1Tb llpOI..\CCC OKI1CJ!CHI1ll ITO HOHHOMY HJIH 

pa).II1KaJibHOMY MeXaHI13My; 

reHepal..\11!1 KI1CJiopo).la (Ha rrepBbiX 3Tanax aTOMapHoro) npH 

pa3JIOJKCHI111 BO).Ibi; 

.:. 
reHepal..\11!1 HzOz 11 ).laJiee ·OH, 0 , ·ooH, 0 2 , 

10 2 rrp11 OKI1c-

JICHI111 BO)l;bl 11 paCTBOpOB IJ..ICJIQqH ( 3TOT Bapl1aHT Hau6oJiee HH

TepeceH). 
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L(eJib ,ll;aHHOll pa60Tbl - Bbll!CHeHHe B03MOlKHblX XHM!flieCKHX 

MeXaHH3MOB KaTaJII13a rrepOKC!f)l;a30ll If JiaKKa30ll, a TaKlKe Ol\eHKa 

3<jlcpeKTHBHOCT!f HX XHM!fqeCKHX aHaJIOrOB ( CaJIKOMHHa, ITOp<jJHpHHOB 

Co, Fe, Cu, Zn, Ni, Mn, He co,ll;eplKaii(HX MeTann) rrp11 oKHcneHHH 

,ll;peBeCHHbl 11 ee KOMITOHeHTOB. 

PaCCMOTp11M BJI11l!HI1e nepOKC11.[(a3bl 11 JiaKKa3bl Ha OKI1CJieHHe 

,ll;pesecHHbi. Pe3yJibTaTbi 3KcnepnMeHTa, npe,ll;cTaBJieHHbie Ha p11c. 1, 
nOKa3biBa!OT, qTo rrp11 B3aHMO)l;ellCTBI111 ,ll;peBeCHHbl C CI1CTer,wi1 ne

p0KC11,ll;a3a - HzOz cKopocTb mmcneHHll (HHTeHCI1BHOCTb xeMHJI!O

MI1Hecl.leHllmi) B03pacTaeT c yseJmqeHHeM KOHI.IeHTpal\11!1 nepoKCH

,ll;a3hi B npe.n;enax (0,7 ... 7,0)-10·7 MOJib/JI H HzOz - B npe.n;enax 

0,01...0,10 MOJib/JI (p11c. 1). TaKHM o6pa30M, no ,ll;aHHhiM xeMHJI!O

MHHecl.leHTHOro MeTO)l;a CKOpOCTb OKHCJieHI1ll ,n;peBeC11Hbl npH 

,n;ei1CTBI111 nepOKCH.[(a3bl onpe,n;eJil!eTCll KOHI.(eHTpaQ11ell <jlepMeHTa 11 

KOJIHqecTBOM HzOz. 3To cornacyeTCll c H3BecTHhiMI1 nonolKeHI1liMH 

0 MeXaHI13Me ,ll;ellCTBI1ll nepOKCI1)l;B3bl, 3aKJIJ<.)qaiOII.IeMCll B KaTaJIH3e 

rmnpaaneHHoro pacnat.(a nepoKc11.n;a no pa,ll;HKaJihHOMY MexaHH3MY c 

reHepal.IHei1 • 0 H [ 10]. 

·IIJ, A I~ 
5 

4 

3 

2 

f I 
if 

/ 

/ 

/ 
/ 

I ' 
0 I 2 J .t 5 l,;ID,WJU{& · 

D 

a 
PHc.l. 3aBHCHMOCTh HHTeHCHBHOCTH cneqeHIUI xeMHJIIOMHHecueH-

1.11fl1 T m B npol.1eCe OKIICJieHI!R )lpeBeCI!Hbl npH TeMnepaType I = 
40 °C OT KOH1.1eHTPa1.1HH nepoKCH)l,l3bi Cn (a) (KOHQeHTPal.1l!R ne-

pOKCl!)la BO)lOpO)la CH 0 = 3%) II ell 0 ( 6) ( Cn ~ 7·1 0·7 
2 2 2 2 

MOJib/JI; HaBeCKa )lpeBeCl!Hbl 0,02 r) 

JlaKKa3a, B OTJII1qHe OT rrepoKCHJJ;a3hl, caMOCTOl!TeJibHO reHe .. 

p11pyeT HzOz, qTo, no HallleMy MHeHH!O, 11 orrpe.n;enl!eT ee 3<jJ<jleKTI1B

HOCTb. ,[(aHHOe rrpeJJ;ITOJIOlKeHI1e flO.[(TBeplKJJ;eHO OnbJTaMI1 no onpe

.n;eneHH!O I13MeHeHHll OrJTJiqecKOll TIJIOTHOCTH paCTBOpOB JII1rH11Ha B 

3aBHCI1MOCTH OT KOHI.IeHTpal(HH JIBKKa3bl (p11c. 2). Pe3yJibTaTbl 3Klle

pi1MeHTa JKa3hJBaiOT Ha pe3KOe CHHlKeHHe OTITHqecKOH TIJIOTHOCTI1 

,[(aHHb!X paCTBOpOB llpH yBeJIJ1qeHI111 KOHQeHTpal.\1111 lli;!KI<a3bl, qTo 

MOlKeT CBI1,[(eTeJibCTBOBBTb 0 pa3pyllleHHI1 apOMaTHqeCKHX CTpJKTYP 

JII1riiHHa. 
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B pa6oTe [6] HaMil 6bJJIO rroKa3aHo, qTo 3<jJ!jleKTilBHhiM KaTa

Jiil3aTopoM OKilCJieHil5! ,!lpeBeCilHbl il ee KOM!IOHeHTOB, OTliH

qaiOI.QilMC5! O!Ipe,!(eJieHHOH H36ilpaTelibHOCTE,lO B o6pa30BaHHil ril,ll;

pOKCillibHOrO pa)l;HKa.Jia (KOTOpb!H rrpeBOCXO)l;ilT MOJieKyli51pHb!H KHC

JIOpO.!\ !10 OKilCJIHTeJibHOH C!IOC06HOCT!1 K <jJeHOJiaM Ha 19 TIOp5!,!1KOB 

(3) ), 5IBJI5IeTC5! K3 [Fe (CN)6] - O,!(HO 113 !IpOCTeHI.Ili1X KOMIIJieKCHbiX 

cOe,!(ilHeHilH. 

! _Han6onee qaCTO ilCIIOJlb3YeMbie !Ipil QKHCJieHilH pa3JiilqHblX 

cy6cTpaTOB MO,!(eJIH <jJepMCHTHbiX CHCTeM - IIOp<jJHpHHbl, CO)l;epJKa

I.QHe MeTaJIJibi nepeMeHHOH BaneHTHOCTH. HaMil 6bma ilccne,!(oBaHa 

3<jJ!jleKTilBHOCTb ilX ,!(eHCTBil5! !Ipil OKilCJieHilil ,!lpeBeCilHbl, JiilrHilHa il 

XOJIOI..\eJIJI!Oli03bl B 3aBilCilMOCTil OT BXOMI.Qero B HX CQCTaB MeTaJina. 

KpilTepHeM 3<jJ<jJeKTilBHOCTI1 KaTa..Tiil3a CJIYJKilJia CKOpOCTb 

reHepal..\ilil ·OHJ 

7J 

{1,6 \ 

\ 

""' -4~ 
10 10 - -/0 i!,.,MD~b/~ 

PHc. 2. 3aBHCHMOCTb onTwiecKoH 
riJIOTHOCTH D or KOHU:eH'IJml(IUi .rraK

Ka3hi C~ npH OKHCJJeHHH JH1TUHHa 

( l = 40 oc, )IJH!Ha BOJIHbl ).. = 285HM, 

OTHOUJCHHe .[(HOKCaH : BO)l;a = 1: 1 , 
KOHl(eH'I'pal(HJI JIHTHHHa Cm1r = 

= 2,7 ·I Q-3 MOJib/JI) 

PacTBOpbi nop<jJilpilHOB Bil,!(a TeTpaMeTilJIIIHpMI1JIIIOp<jJHpilH 

!1MeiOT ilHTeHCilBHOe TIOrJIOI.QeHHe B Bil,!(ilMOH 06JiaCTil CTieKTpa !Ipil A' 
= 450 HM. 3TO HaKJia,!(bJBaeT orpaHilqeHile Ha ilC!IOJib30BaHile XeMH

JJIOMilHeCI..\eHTHOro MeTO,!(a !Ipil 01..\eHKe 3QJQJeKTHBHOCTH ilX KaTa.JIH

TJ1qeCKOrO ,!(eHCTBil5! B IIpOI..\eCcax OKilCJieHH51 ,!lpeBeCHHbl l1 ee KOM

!IOHeHTOB, TaK KaK xeMilliiOMHHeCI..\eHTHOe H3JiyqeHile JJeJKHT B Bil)l;il· 

MOH o6naCTH crreKTpa (HHTepBaJI 420 ... 640 HM). IIornoi.QeHile pac

TBopoB rrop<jJHpHHOB B 3TOH JKe 06JiaCTil IIpHBO,!(llT K nepenorJIOI.Qe

HillO, CJie)l;CTBHeM KOTOporo 5!Bli51eTC5! CHHJKeHile HHTeHCilBHOCTil CBe

qeHH5! C yBeJJll'ieHneM KOHI..\eHTpal..\illl rrop<jJilpilHa, l103TOMY OIJ,eHKY 

3QJQJeKTilBHOCTil KaTaJJilTilqecKOrO ,!(eHCTBil5! rrop<jJilpilHOB 11 caJJKO· 

MHHa !Ip0113BO)l;I1Jll1 !10 ilX Bliil5IHI1!0 Ha il3MeHeHile CTal..\ilOHapHb!X 

KOHI..\eHTpal..\ilH "OH. 

KaK Bil.!IHO il3 puc. 3,'rrpn OKHCJieHilH ,!lpeBeCilHhi rrop<jJilpHHbi 

H Ca.JIKOMHH C pa31IJ1qHQH 3qJQJeKTHBHOCTblO B 3aBHCI1MOCTH OT BH)l;a 

MeTaJIJia KaTa.JII13ilpyiOT reHepal..\illO rM.L\pOKCHJJbHOrO pa)l;HKaJia. 

Han6onee 3<jJ<jJeKTI1BHbiMH 5IBJI5IIOTC5! nop<jJ11p11H Co3+ H ca.JIKOMHH, 

ysenuquBaiOI.QHe B COIIOCTaBHMbiX ycJIOBI15IX KOHI..\eHTpai..\HIO"OH 

<.:OOTBe'J'<.:TBeHHO B 27 l1 7 pa3_.·. 
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Pnc. 3. KI!HeTHqecKI!e KPIIBhie o6pa3oBaHIIJ! C;,;IO:MIII.b{A 

I ·rn llpll Ol<HCJieHHH .n:peBeCI!Hh! B lH NaOH 
llpll l =50 °C: 1 - Cnop •. Co =1"10·3 MOJih/JI; 2- 30 v c, =no·' MOJih/rr; 3 - Cnop •. 6/Mo = r 10•3 MOJib/JI; 
4- 6e3 .n:o6aBOK (' -llpO)(OJIJKIITeJihHOCTh 20 

/ npo11ecca) 
2 ' 10 . ., J ........ 
4 

0 
tO 20 J0 . l:',MUH 

B ileJIJIX BbiJICHeHI1JI 31jJcpeKTI1BROCl'l1 ,L~ei1cTBI1JI rropljJ11pMHOB 
rrpM pa:moJKeHMM HzOz no pa)l;I-!KaJihHOMY MexaHM3MY l! rrpl! ero re
Hepa~mf (6e3 cy6cTpaTa, 3a cqeT pa3JIOJKeHHJI MJIM OKMCJieHMJI BO)l;bi) 
HaMl! 6biJil! rrpoBe)l;eHbl Oflb!Tbl, KOTOpb!e fiOKa3aJIJ1 CJie)l;yiOI.l.lee: 

I) rrp11 pa3JIOJKeH!111 3 %-ro pacTBopa HzOz KOH~eHTpa

~l!J!"OH COCTaBHJia 4 · I0-4 MOJib/JI qepe3 30 MHH.ITOCJie HaqaJia 3KC

rrep!1MeHTa (puc. 4); 

Pnc.4. KIIHeTI!qecKI!e KpHBhie o6pa3oBa

HIIJ! ·OH npH pa3JIOJKeHHH 3 % - ro pac
TBopa HzOz npH l = 50 °C 6e3 .n:o6asoK 
nopcjmpl!Ha ·Fe ( 4) 11 c .n:o6aBKa MH ero: 
1 - c nop •. Fo = r 10·3 MOJih/JI; 2-5 ·w-• ; 

3 - 2,5' 10'4 ilmrrh/rr 

/!.· .. tO: MD""/ A 

100 

80 

60 

~0 

20 

0 

I 
v 

;, 
/ v 

./ 
v v 
- -
3 4 

tO 20 30 40 50 ",MUH 

2) rrpM KaTaJIH3e pacrra)l;a 3 %-ro pacTBopa HzOz rropljJHpMHOM 

Fe ( Cnopojl.Fe = · I ·'J0-3 MOJib!JI ), KOH~eHTpa~mi • OH cocTaBHJia 

·-I I 0 · I 0·4 MOJib/JI qepe3 30 MI1H rrocne Haqana 3Kcrrep11MeHTa (pHc.4); 

3) rropljJMpHH Co reHep11pyeT HzOz 11 KaTaJII1311pyeT ero pac

rraA; rrp11 Cnop.p.Co = I· I 0-3 MOJib/JI KOH~eHTpa~I1JI •OH COCTl!Bl!Jia 20· 
· I0-4 MOJib/JI qepe3 30 MHH rrocne Haqana 3KcrrepMMeHTa (pnc. 5). 

Pnc. 5. KIIHeTHqecKaJI KpHBaJI 

•fO:HD!b{! ~. 
20 

o6pa3osaHIIJI ·oH B 1 H NaOH npH IS 
/ 

10 '/ 
v 

l = 50 °C ( Cnopp.Co = no-J MOJib/JI) 

s 
10 20 

/ 
/ 

/ 

. 
J0 t,MUH 
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, TaKHM o6paJoM, cKopocT.H o6pa3oBaHHll • OH ITO.!\ B03,!1eii

cTB.HeM ITop'cjmpmios B pe3ynhTaTe pa3JIOJKCH.Hll 3 %-ro pacTBopa 

HzOz, a TaKJKe reHepal.\.HH HzOz c ITOCITC.!IYJOII.(HM ero paciTa,!loM, co

ITOCTaB.HMhl. Cne,!IOBaTCJibHO, yKa3aHHb!e Bb!llie MO,!IeJIH <!JepMeHT

Hb!X C.HCTeM MOJKHO peKOMCH,!IOBaTb B KaqecTBe KaTaJIH3aTOpOB, IT0-

3BOJIJIIDII.(HX .H36.HpaTeJibHO reHepHpOBaTb rH,!IpOKC!-InbHb!H pa,!I.HKM. 

PaHee OTMeqeHO, qTO KaTaJIH3aTOp MOJKeT ,!leHCTBOBaTb ITO 

HeCKOJibKHM MeXaHH3MaM. B ITpC,!Ibl.!IYII.(HX OITbiTaX aKI.IeHT 6biJI C,!le

JI~H Ha Bbil!CHeH.He BKJia,!la rrpol.lecca, ITpoTeKaiOII.(ero qepe3 reHepa

l.\HID HzOz c rrocne,!lyiDII.(HM ero pa31IOJKeH.HeM .110 ·OH. 0,!\HaKo 3TO 

He .HCKJll!)qaeT B03MOJKHOCT.H peaJIH3al.\.Hii .H ,!lpyr.HX MeXaHH3MOB, B 

qaCTHOCT.H qepe3 o6pa30BaH.He 6onee peaKI.\.HOHHOCITOC06HOrO KOM

ITJieKca C rrepeHOCOM 3apll,!la (KTI3) MeJK,!Iy cy6CTpaTOM If KaTaJI.H3a

TOpOM ( rrop<J]Hp.HHOM Co, KaK Ha.H60Jiee aKTHBHb!M). 06bJqHO o6pa-

30BaH.He KIT3 coiTpOBOJK,!IaeTCll rroJJBneHHeM HOBhiX rronoc B ::JneK

TpOHHhiX CITCKTpax. ,ll;nll IIpOBepK.H peaJibHOCTH 3TOrO MeXaH.H3Ma 

HaMH 6binH CHJlTbl ,!IH<J]<J]epeHI.\HMbHbie CITeKTpbl OTpaJKeHHll ,!IPeBe

C.HHbl, o6pa6oTaHHOH rrop<J]HpHHOM Co, OTHOCHTeJibHO Heo6pa6o

TaHHOH .H COITOCTaBJieHbl HX pa3HOCTHblH CITeKTp H CITCKTp rrop<J]Hp.H

Ha CoB pacTBope NaOH. Ilp.H 3TOM KaKHx-nu6o xapaKTepHbiX rro

noc, KOTOpbiC MOJKHO 6biJIO HHTeprrpeTHpOBaTb KaK HOBbie llOJIOCbl 

KII3, He Ha6niD,!IaeTC5!. · 

0,!\HaKO llOJiyqeHHhie pe3yJibTaTbl ITOKa3b!BaiOT, qTo rrop<J]H

pHH Co 3HeprnqHo a,!lcop6npyeTCll ,!lpeBecnHoii, o qeM CBH,!IeTerrh

cTByeT Han.Hqne rronoc rrpu 'A = 450; 565 HM B ,!lpeBeCHOM ocTaTKe. 

3To )l,aeT ocHOBaHne rrpe,!lrronaraTh, qTo ITop<J]upnH Co, a,!lcop6npo

BaHHhiii B ITOpaX ,!IPeBeCHHbl, MOJKeT o6pa30Bb!BaTb 3\j;><J]e~TMBHO pa-

60TaJOII.(HC MHKpopeaKTOpbl, B orpaHnqeHHOM 06'heMe KOTOpb!X C 

Bb!COKOH II_l)O.!IYKTHBHOCTb!O reHepHpyeTCll ·OH ( ITO aHaJIOrHH C 

HMM06HJIH30BaHHb!MH <!JepMeHTaMH). 

ITocKOJibKY rrop<J]MpHH Co liBJIJleTCll O)I,HMM 113 HaH6onee 3QJ

tjleKTHBHhiX KaTaJIH3aTOpOB, 6biJia IIO)I,p06HO HCCJie,!IOBaHa KHHeTHKa 

ero ,!leiicTBHll B rrpol.lecce renepal.\HH • OH. (Heo6xo)I,HMO yqnThl

BaTb, qTo KOHI.\eHTpal.\HH •OH orrpe)l,eJIJIIOTCll KaK CTal.\HOHapHbie, 

T.e. liBJI5IIOII.(HeCJI 'rrpOH3BO,!IHb!MH OT COBOKYITHOCTH peaKI.\HH, ITpHBO

,!Illll(HX K ero reHepal.\HH, .H peaKI.IHli, orrpe,!lerrl!IOII.(HX pacxo.11 • OH ITO 

HeCKOJibK.HM H~ITpaBJICHHl!M.) 

Ilpn paCCMOTpeHH!I KHHeTnqecK.HX Kp11Bb!X peaKI.\HH o6pa30-

BaHHll • OH B ,!I.Harra3oHe TeMrrepaTyp oT 50 .110 I 20 oc Ha6rriO,!IaeTcl! 

1I!1HellHal! 3aBHCHMOCTb H3MeHeH.Hll KOHI.\eHTpal.\HH rH,!IpOKCHJibHOrO 

pa,!IHKarra OT BpeMeH.H, qTO IT03BOJilleT OTHeCTH 3TY peaKI.\HIO K Hyne

BOMY IIOpli,!IKy; a ITO yrrry HaKJIOHa Kp.HBb!X paccqnTaTb KOHCTaHTbl 
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cKopocm: peaKL\1111 o6pa3oBaHI1JI • OH (K), KOTOpbie npe,!lcTaBJICHbi B 

- Ea 

Ta6JI. I (K=Ae Rr). 

Ta6JIHI.\a 1 

06pa3Cl\ 
3Haqemre K: 1 0·', MOJih/(n · MHH), npH TeMnepaType, oc 

50 60 "'65 70 75 80 90 100 120 
).l;peBCCl!Ha 0,040 0,093 _D,l21J_ - - U,O~IJ_ 0.133 0,133 -- -- - --

0,073 0,100 0,307 0,433 1,400 - 1,700 1,800 2,267 

J!HrH!IH 0,033 0,053 - 0,!00 - 0,127 0,093 .<J,l_q_(l 0,100 - --
0,100 0,353 - 1.080 I 1,933 - !!,467 3,267 

I 
4,3'33 

Xorrol\eJI- ~.003 0,002 
·~ I O,OOi - 0,02()_ _D,020 ~o_~ 0,023 --

JllOJI03a 0,040 0,093 

I 
- 0,180 I 0,260 - 0,240 0,267 0,600 

Tiop<jmpl!H 
11.000 I I Co 0,033 0,080 0,400 2,120 - 2,440 2,733 3,600 

II p 11M e q a H He: 3AeCh !I B Ta6n. 2 B q!lcrr!!Tene np!!BCACHhr AaHHhie 6e3 
KaTaJIH3aTOpa, D 3HaMeHaTerre- C KaTaJIH3aTOpOM. 

IIony'lCHHbie HaMI1 pe3yJibTaThi noKa3hiBaiOT, '!TO ,[I,JIJI .n.peBe

CHHbi, JII1I'HI1Ha, XOJIOL(CJIJIIOJI03bl KaK B CJiyqae KaTaJIHTI1'lCCKOI'O, 

TaK 11 HCKaTaJII1TH'lCCKOI'O OK11CJICHI1JI TCMITCpaTypHb!C 3aBI1CHMOCTH 

Ha ,ll,HarpaMMaX AppeHI1yca MOI')'T 6b!Tb npe,ll,CTaBJICHbl JIOMaHb!MI1 

npl!MhiM11. BeJII1'li1Hhi 3Hepnm aKTI1Bal(HH Ea 11 npe.n.3KcnoHCHL(H

aJibHoro MHOJKI1TCJill A ,!lJill pa3JII1'lHbiX TeMnepa-rypHbiX HHTCpBaJIOB 

npHBC,ll,CHbl B Ta6JI. 2. 
Ta6mn.1a 2 

A, MOJih/( IT· C) I I 
Ea, KKarrfMOJib 

06pa3Cl\ llP!I TCMJICj; a Type , °C 
50 ... 80 80 ... 120 50 ... 80 80 ... 120 

).l;peBCCHHa 9 8,0 - 1.2.0 --
1,6 ·I 0 1 1 

1,4 ·I 0 3 2 s.s 2,8 

JlHrHHB ! 5,4 - ~ I -
5,3 ·I 0 11 I - 2 5,8 -

4,4-10"2 5,0 

XorroljCJDIIOJioJa 9 2,0 1,2 ·I 0- 6 14,0 0.9 

5,3 ·I 0" 6,0 ·10- 3 16,i 5,2 

I i 

KpOMC TOI'O, B 11HTepBaJie TCMnepaTyp OT 50 ,!10 120 °C Ha-

6JIIO,!laCTCll JII1HeliHall 3aBI1CHMOCTb In A - Ea (p11c. 6), '!TO O,!IH03Ha'l

HO CBI1,ll,CTCJibCTBYCT 0 HaJIH'lHH KOMllCHCaqHOf!HOI'O 3<jJ<jJCKTa H MO

JKCT 6b!Tb CJIC,!ICTBI1CM B03HHKHOBCHHll (HJIH npeKpall.ICHHll) B XO,ll,C 

rrpOL(CCCa HCKOTOpblX XHMH'lCCKHX peaKL(HH, B TOM '!HCJIC H 
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PHc.6. 3aBHCiiMOCTb rrpeiPKcrroHeH

liHaJibHoro MHOlKHTeJIH A OT 3Hep
nH1 aKTHBaU,HH En ,n;mi npoQecca re-

Hepal\I!H •QH (I1pH OKHCJJeHHH 1\pe

BeCHHhi, JlllTHHHa ,XOJIOQeJilliOJI03bl) 

B rrpHcyTCTBHH rrop<jlllpHHa Co H 

6e3 Ka TaJJH3a TOpa 

npOTI1BOnOJIOlKHO HanpaBJICHHbiX, COI13Mep11MblX .flO CBOI1M KI1HCTI1-

qeCKI1M napaMerpaM. 

B 3TOM cnyqae, yqi1ThiBaSI nonyqeHHbie 3Kcnepi1MeHTaJihHbie 

):(aHHbie TIO reHepal(11ll . OH np11 OKI1CJICH1111 ):(pCBCC11Hbl 11 ee KOMnO

HCHTOB, Ha npOl(CCC o6pa30BaHI1SI H202 11 •QH B ll(CJIOqHb!X paCTBO

pax no.n: .n:eikTBI1CM nop¢11p11Ha Co MOlKHO pacnpocrpamnh 113-

BeCTHble MeXaHll3Mbl KaTaJIH3a OKllCJICHI1Jl BO,qb! qepe3 fl1.n:pOKCO

KOMTIJieKCbl [5] (oco6eHHO B ll(eJioqHbiX pacrBopax, raK KaK • OH 

o6na_n:aeT XOpOlliO Bb!palKeHHbiM11 HyKJieo<!JHJibHb!MH CBOHCTBaM11) . 

.lJ:aHHblC MCXaHI13Mbl 6a311pyiOTCJl Ha CJie_n:y!Oll(I1X nOJIOlKCHI15IX: 

oKHCJieH11e HzO ocyll(ecTBJISieTcJl, B qacrHocru, KoMnJieKcaMI1 

Fe(lV), o6pa3YJO!l(HMHCJl npH OKI1CJICHI111 HCXO.D:Hb!X KOMnJieKCOB 

Fe(III); . 
Mll ll(CJioqHbiX paCTBOpOB (pH 14) no cpaBHCHI110 C KHCJibiMH 

(pH 0) Ha6JIJO_n:aeTCJl pe3KOe CHHlKeHHe 3HepreTHKH o6pa30BaHHJl 

·OH [7]. 
H3BeCTHO, qro Mll o6ecneqeHHJl BbiCoKoro Bhrxo.n:a Oz Ha B3Jl

TbiH OKHCJillTCJib .D:OCTaTOqHO np11CYTCTBI15! CJIC.D:OBbiX KOJillqecTB 

ri-I.D:pOKCOKOMTIJICKCOB llCXO):(HbiX MCTaJIJIOB (1-10-5 MOJib/JI), TOf_n:a 

KaK np11 Tll(aTCJibHOM Y.D:aJICHI111 np11MCCCH MCTaJIJIOB 113 pacTBOpa 

o6pa30BaHHJl KI1CJIOpo_n:a HC npOI-ICXO.D:llT [7]. (Hanp11MCp, KaTaJIHTI1-

qecKa5! aKTI1BHOCTb Co(II) OKa3anacb HaCTOJibKO Berr11Ka, qro np11 pH 

9 H KOHl(eHTpal(l111 C Co(!!) = 1 · lQ-6 MOJib/JI Bb!XO.D: Oz JlBJISieTCJl npaK

THqeCK!-! KOJIHqecTBCHHbiM.) 

Cne.n;oBaTeJibHO, IJoJiyqeHHbiH 3KCI1epHMeHTaJibHbiH Marep11an 

no reHepal(HH • OH yKna_n:hmaercJl B paMKI1 o6ll(I1X nonolKeHHH Me

xaH113Ma OKHCJII1TeJibHOI'O KaTaJI!13a qepe3 CTa.D:HIO OKHCJICHHJl BO.D:bl. 

B l(CJIOM npoBe.n;eHHbJe 11ccrre.n;oBaHnll reopeTuqecKn o6ocHo

BbiBaJOT C03Jiaime Cnoco60B .D:CJIHfHHtPHKal(HH, B KOTOpbiX 3a cqer 

rpaHc<!JopMal(l111 MOJieKyJISipHoro KHCJiopo):(a B H202 H ·QH ITOJlB

JIJleTCJl B03MOlKHOCTb coBM~Il(eHHJl npol(ecca JleJII1rHmjJI1Kal(I1H c He

I1pepbiBHOH reHepal(nei1 nepoKcn.n:a B KOHl(eHTpal(nllx · OH, COI13Me

pHMbJX C TCMI1 KOJIJ1qecTBaMI1, KOTOpb!e _n:aeT paciTaJI 3 %-ro paCTBO

pa HzOz. ITp11 3TOM reHepal(l15! OKHCJIHTeJIJl rrponcxo.n;11r Henpepbm-
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HO B ,ll)IHTeJibHOM BpeMeHHOM 11HTepBaJie, B TO BpeM}! KaK ,!(11CKpeT

Hble .n;o6aBKI1 HzOz np11BO.l(HT K 3Ha'!HTeJibHOMY H Henp0113BO.l(I1-

TeJibHOMY ero pacna.n;y B pacTsope. 

TaKHM o6pa3oM, 113JIOJKeHHbiH Bhrme MaTepHaJI TeopeTH'!eCKH 

o6ocHOBbiBaeT nyTb cosepmeHCTBOBaHI15! OKHCJIHTeJibHoro cnoco6a 

,l(eJil1rHH<fJ11Kal,l111 C 11CnOJib30BaH!1eM IC11CJIOTHO-OCHOBHOrO 11 OK11C

Jil!TeJibHO-BOCCTaHOB!1TeJibHOI'O KaTaJIH3a, OTJII1'!a!Oll\11flc5! CeJieK

THBHOCTb!O B OTHOilleHHH JIHrHHI-!a. 
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H3BECTHH B.hiCIIIHX yqEJ>H.hiX 3ABE,li;EHHH 
.Ng 4-5 JIECHOM :>KYPHAJI 1995 

Y,li;K 676.017 

Jl.B. KA3AKOB, B.Jf. KOMAPOB 

KaJa.Koa ..sJxon Bna.lllfMHponnq po;:umca 
B !966 r., OKOB•nm B J 990 r. ApxaHfCJlhCJ<Hii JlC

COTCXHH'iCCKHti: HI:ICTliT)'T, acnupat-rr Ka<}Je)lpbl 

TCXHOJIOniH UCJUTIOJl03H0~5yMaiKHOI'O IipOH3BO,U

CTBa ApxanrenhcKoro rocy,n,a.pcTBeHHoro TCXHH
qecKoro YHHBCpCliTCTa. J1MCCT OKOJIO 20 Hayq

Hhtx 'Ipy.n;os a o6nacru .l{ecl>opManmHocrn 11 rrpoq
Hocnt U:eJI1I(0JI03H0-6yMaiKHI.tx MaTCpHaJTOB. 

KoMapoa BanepuH HaaHOBJf'I po,!Durc~ a 
1946 r., oKOH•mn a 1969 r. Jicrn~Jif'paAcKyiO neco

TCXHWJecKyro aKa)leMHIO,KaH,Cl.t1,[(aT TCXJllft:ICCJ\H ... X 

HayK, npo<Jleccop, :mse.n:ymmm1 Ka!fleJI.poH l...I;:6IT 
ApxaHrCJlhCKoro rocy,napCTBeHHoro TexHHqecKo
ro ymmepcmcTa.11Meer 6oneel00 neqaTI!hLX pa-
6oT a o6nacm uccne.rr.oaaHID! caoikm ,!I.e<l>opMa
nmnocrn H npoqHocm uemnono3H0-6yMaJKHhtx 

Ma.TepHaJIOB. 

BJIHIDIHE PEIKMM.A BAPKH HA ,JU:<I>OPMATHBHOCTb 
H ITPOIJHOCTb CYJTh<l>ATHO:fi l(EJIJTIOJI03bl 

' C HCITOJib30BaHHeM MeTO.l(a _nJiaHHpOBaHH.SI ::mcnepHMCHTa llOKa-

":JaHO BJIHHHHe pa:mHqHbiX <jlaKTOpOB CYJib<jlaTHOH BapKH Ha xa
paKTepHCTHKII Jle<jlopMaTHBHOCTH H npoqHQCTH CYJib<jlaTHOH He-
6eJieHOH lleJIJIIOJI03bL 

Using a method of planning the experiment, the effect of various 
factors of ~ulfate pulping on the characteristics of deformability 
and strength of sulfate unbleached pulp has been revealed. 

I1pOH3BO)J;CTBO l.\eJIJIIOJI03bl - MHOrOCTa)J;HHHbiH 11 MHOroqJaK

TOpHhiH rrpOl.\eCC. 0CHOBHbiMH <jJaKTOpaMH, orrpe)J;eli5!IOI..I.\HMH Katie-
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CTBO lleJJJJIOJl03hl np11 CYJJh<j:JaTHOfi BapKe, liBJlli!OTCll peJKHM BapK11, 

nopO,ll;HhiH COCTaB, reOMeTPWICCKHe pa3Mephl 11 Ka'leCTBO llleflhl 

[10,12]. Hccne,[(oBaHI1ll, B TOM ·'li1CJJe rrpoBO,[(HMhie c rrpnMeHeHneM 

MeTO,[(OB nnaH11pOBaHHll 3KCnep11MeHTa, fiOCBll!lleHhl B OCHOBHOM 

H3y'leHI110 BJ111l!HI1ll tjlaKTOpOB CYJJbtjlaTHOH BapKH Ha TaKI1e xapaKTC

p11CTI1K11, KaK Bh!XO,[( COpT11pOBaHHOH qeJJJJIOJl03hl 11 HenpoBapa, CTe

rreHh ,[(en11nmtjl11Kaq1111 rronytjla6pHKaTa 11, B HeKOTOphiX cnyqaax, 

npo'lHOCTh qennJOJI03hi [16-19]. ConoM6anhCKI1M IJ,EK coBMeCTHO c 

Kai!Je,ll;pOfi TCXHOJ!OrHH IJ,EII ApxaHreJihCKOI'O rTY B rrp0113BOA

CTBCHHhiX YCJJOBHl!X 6h!Jla npOBC)l;CHa pa6oTa, KOTOpal! ITOKa3aJJa 

fi3611paTeJJhHOCTh BJlMliHHll TeXHOJlOI'WleCKMX cpaKTOpOB Ha XapaKTC

p11CTl1KI1 ACtjJOpMaT11BHOCTI111 npO'lHOCTI1liCJ!Jl!OJl03hl [5"Y, 11, 15]. 

C TO'lKl1 3pCHI1ll ITOTpe6HTCJill, B HCKOTOphlX CJJy'lal!X MCXaH!1-

'lCCKI1C CBOHCTBa nonyqaeMOH qeJJJIJOJl03hl JIY'!We OliCHMBaTh xapaK

TCp11CTI1KaMI1 ,[(C<j:JOpMaTI1BHOCTI1 [3, 4]. 

lJ,eJJh Haweii pa60Thl - Ha OCHOBe f!JiaH!1pOBaH!1ll 3KCI1Cp11-

MCHTa ITOJIY'li1Th ypaBHeHI1J! perpeCCI111, CBll3biBaiO!liHC xapaKTCp11-

CTHKl1 ,[(CtjJOpMaTI1BHOCTH C OCHOBHhlMH tjlaKTOpaMH BapKH, a' no HHM 

OqCHHTh CTeneHh BJII1l!HI1ll 3Tl1X tjlaKTOpOB 11 BhlliBHTh peJKHMhi, 

o6ecrre'!HBaiO!lll1e rrony'leHMe qennJOJJ03hi c Mai<CI1MaJJhHhiMI1 xapaK-

Tep!1CT!1KaMI1 .[(CtjJOpMaTI1BHOCTl111 npO'lHOCTI1: . 

)J;Jill 11CCJIC,[(OBaH!1H 6h!Jl Bhi6paH poTaTa6eJibHh!H KOMIT0311lll1-

0HHhiH yHH<jlopM-nnaH BToporo rropll,ll;Ka. B Ka'leCTBe ¢aKTopoB 

np11Hl!Thl CJie,[(y!Oll~He: Xi - TCMnepaTypa BapKH, °C; X2 - npO,ll;OJIJKI1-

TCJlhHOCTh CTOliHKH Ha KOHC'IHOH TCMrrepaType, M11H; X3 - paCXO,[( 

aKTHBHOH !liCJlO'll1 Ha BapKy, % OT MaCChi a6c. cyxofi !liCflhi; X4 -

TOJI!lll1Ha !liCIThi py'lHoro np11roTOBJICHMll m .npeBecMHhi cocHhi, MM. 

3a ITOCTOliHHhiC yCJIOBHll BapK11 np11Hl!Thl: CYJJbtjJM,[(HOCTh 6eJJOI'O !liC

JlOKa 30 %; mp;poMOAYJih I : 5; npO,ll;OJIJKMTeJJbHOCTb nO,[(beMa p;o 
MaKC!1MaJihHOH TeMnepaTyphl 2 'l, BKJIIO'lall·CTOl!HKY rrp11 TeMnepaTy

pe 130 °C B Te'leH!1e 30 MMH qepe3 45 MHH IlOCJIC Ha'!aJJa BapK11. 

3Ha'lCHHll OCHOBHOfO ypOBHll 11 npe,ll;CJ!bl Bapb11pOBaH!1ll i!JaK

TOpOB Bbi6paHhl no pC3YJibTaTaM 'rrp06HbiX BapOK C yqeTOM ITOJJyqe

Hl1ll liCJlJl!Oll03bl CO CTC!lCHb!O AClll1fHJ1(jll1Kalll1!1 OKOJJO 40 e,[(. Kanna. 

Y CllOBHll 11 pe3yllbTaTbl BapOK rtpe.nCTaBJJCHhJ B Ta6JJ.!. 

B p;aHHOM 3Kcnep!1MeHTe 6hiJJH nony'lCHbi o6pa3qhi liCJIJIJOJI0-

3hi co cTerreHhiO .nenHrHI1tjl11Kaql1H OT i(p;o 86 e.n. Kanrra. EoJibWHH

CTBO 113 H11X MOJKHO OTHCCTI1 K qeJIITIOJI03C Bb!COKOI'O BhiXOp;a, KOTO

pyiO I1pi1MeHl!IOT B rrp0113BO,[(CTBe TapHOfO I<apTOHa THila Kpa<jJT

nafiHep. B Ka'leCTBe BhiXO.L\HbiX napaMeTpOB npHHl!Thi p;e<j:JopMaqH

OHHhie H npO'IHOCTHhlC xapaKTCpHCTHKI1, KOTOph!C O!lpep;eJICHhl y 

OTJll1BOK qeJJJIIOJI03hl C Maccofi I M2 120 I' H CTeneHb!O fiOMOJJa 

I8°IllP, T. e. OHM COOTBeTCTBYIOT fiOKa3a:reJJliM OCHOBHOfO CJIOJ! Kap

TOHa THna Kpaqn-nafiHep c Maccofi 1 M2 150 r. 
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Ta6mrQa 1 

HoMep 
q)aKTOpbinnaHHpOBaHH~ 

06IQHH l.JHCJIO 
BapKH X!, X2, X3, X4, BbiXO,D;, Karma 

% oc MHH % MM 
1 165 30 16 3,5 64,7 85,8 
2 175 30 16 3,5 62,7 80,8 
3 165 50 16 3,5 63,0 70,3 
4 175 50 16 3,5 53,7 51,7 
5 165 30 20 3,5 59,4 71,1 
6 175 30 20 3,5 55,1 54,4 
7 165 50 20 3,5 45,0 34,3 
8 175 50 20 3,5 49,8 28,5 
9 165 

I 
30 16 6,5 63,7 62,4 

10 175 30 16 6,5 55,3 47,0 
II 165 50 16 6,5 47,0 47,2 
12 175 50 16 6,5 55,4 53,7 
13 165 30 20 6,5 I 52,8 50,9 
14 175 30 20 6,5 54,4 34,8 
15 I 165. 50 20 6,5 53,7 42,4 
16 I !75 

I 
50 20 6,5 46,6 26,9 

I? 160 40 18 5,0 51,3 

I 
58,1 

18 I 180 40 18 5,0 49,7 27,9 
19 170 20 18 5,0 62,3 67,2 
20 170 60 18 5,0 43,4 27,2 
21 170 40 14 5,0 57,6 72,9 
22 170 40 22 5,0 53,1 44,8 
23 170 40 18 2,() 48,6 51 ,I 
24 170 40 18 8,0 45,2 56,5 
25 170 40 18 5,0 52,4 38,4 
26 170 40 18 5,0 53,5 39,6 
27 170 40 18 5,0 54,8 37,0 
28 170 40 18 5,0 l 48,4 40,8 
29 170 40 18 5,0 I 51,3 43,9 

I 30 170 40 18 5,0 47,1 42,5 
31 170 40 18 5,0 49,4 44,0 

B rrpol.{ecce 3Kcrrep11MCHTa y o6pa3l.{OB orrpe,n:eJUIJII1 xapaKTe

p11CTI1K11 ,n:eqJOpMaT11BHOCTI1 (HaqaJibHbiH MO,!(YJib yrrpyrocTI1 Er; 
JKCCTKOCTb rrp11 113m6e EI; MO,!(yi!b c,n:B11ra Go) 11 rrpoqHOCTI1 

(pa3pbiBHai! ,n:n11Ha L, pa6oTa pa3pyrneHI1i! Ap, corrpOTI1BI!CHI1e CJKa

TI1!0 KOJlbl.{a K). 
lfCIIbiTaHI1i! IIpOB0,1(11JII1 ITO MCT0,1(11KaM, 113I!OJKCH!lb!M B pa6o

TaX [2, 13]. Pe3yiibTaTbi orrpe,n:eneHI1i! ,n:ecpopMal.{I10HHbiX 11 rrpoquocT

HbiX xapaKTCp11CTI1K l.{CJIJI!OI!03b! IIpC,!(CTaBJICHbl B Ta6JI. 2. 
MaTCMaTI1qecKai! MO,!(CJib, paccqHTaHHai! Ha OCHOBC pe3YI!b

TaTOB, IIOJiyqeHHb!X rrp11 peaJrl13al.{l111 pOTaTa6CJibHOfO KOMII0311!.{11-

0HHOf0 YH11cpOpM-IIJiaHa BTOporo II0pl1,n:Ka ,1(Jll1 qeTblpex cpaKTOpOB, 

HMCCT Bl1,1( 
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Y= bo + b1X1 + brxz + h3x3 + b4X4+ b12XI xz + b13X1 X3 + 
. '· 2 7. 2 

+ b14X1 X4+ b23X2X3+ bz4X2X4+ b34X3X4+ b11 X1 + bzzxi+ b33X3 + 

+ b44 xi. 
PacqeT K03<jJ(jlm.jHeHTOB ypasHeHHH perpeccHH (Ta6n.3) 11 

oqeHKY 3Ha•mMOCTH K03<jJ<jJHqHeHTOB rro Kpwrepmo CTbiO,IJ;eHTa 

IlpOH3BOJ(l1JIH C f!OMOII1h!O Cf!eJ.1HaJlbHO pa3pa6oTaHHOH rrporpaMMbl 

Ha 3BM. A,n;eKBaTHOCTh f!OJlyqeHHOH MOJ(eJIH rrpoBepll.iiH flO KpHTe

pmo <l>mnepa .[(Jill 5 %-ro ypoBHll 3HaquMOCTH. B rronyqeHHYIO MO

J(eJlb fiOCJleJ(OBaTeJlbHO BKJ!IOqaJ!H He3HaqHMhie, HO 6Jill3KHe K rrpeJ(e

IlY 3HaqHMOCTH K03<jJ<jJHJ.1HeHTbl C MaKCHMaJibHOH a6COJ!!OTHOH BeJll1-

'lHHOH, OCTaBJlllll HX, ecJ!H pacqeTHOe 3HaqeHHe KpHTepHll <l>mnepa 

yMeHblllaJIOCb. 

HoMep 
BapK!i 

L, M I Ap, Ml\JK 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 
28 
29 
30 
31 

9 300 
9 100 
8 750 
9 350 
9 150 
7 850 
8 950 
8 600 
7400 
8 300 
8 700 
10 150 
8650 
8 500 
9 200 
8 650 

8 850 
8 400 
9 200 
6950 
9 100 
9 000 
8 850 
8 400 

9 050 
9 400 
9 050 
8 850 
8 550 
8 750 
9 250 

7 «llecHoll :acypmt.ll» N2 4-5 

351 
329 
307 
363 
336 
302 
310 
292 
196 
258 
315 
427 
278 

·258 
309 
311 

310 
284 
290 
278 
321 
346 
317 
351 

288 
341 
308 
301 
298 
291 
341 

K,H 

169 
180 
155 
247 
146 
172 
129 
181 
187 
174 
132 
164 
224 
.160 
189 
209 

154 
167 
157 
197 
180 
235 
205 
181 

179 

161 
173 
188 
179 
195 

6 940 
8 178 
7 796 
7 443 
7 707 
7 503 
7706 
8 341 
6 367 
7 287 
7 238 
8 426 
7 830 
7 989 
9.026 
8 184 

7152 
8 248 
7 361 
7 890 
8 178 
8 183 
7 997 
7 417 

7 785 
186 

8 098 
8 428 
8 400 
8 166 
8 390 

EI, MH x Go,MIIa 

297 
334 
326 
389 
292 
362 
374 
401 
366 
293 
371 
402 
371 
407 
403 
403 

321 
452 
338 
438 
454 
322 
366 
383 

409. 
367 
301 
326 
398 
427 
430 

476 
480 
481 
482 
464 
498 
464 
479 
430 
455 
461 
505 
461 
495 
488 
507 

434 
494 
465 
483 
456 
495 
495 
485 

504 
496 
506 
479 
482 
488 
499 
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XapaKTep BJIH.IIHH.II <lJaKTopoB BapKH Ha .[(e<!JopMaTHBHOCTb n 

rrpo'IHOCTb QeJIJUOJI03bl llCCJie,[(OBaJIH, HCilOJib3Yll B Ka'IeCTBe MO,[(eJIH 

rroJiy'IeHHbie ypaBHeHHll perpeccm1 B KO.[(HpoBaHHofi <!JopMe. ITo a6-

coJIIOTHoi1 BeJIH'IHHe 11 3HaKy IlpH K03<lJ<lJH1.1HeHTaX MO)!(HO Cy.[(llTb 0 

CTerreHH BJIIlliHHll <!JaKTOpOB ll 06 HCKpllBJieHl!ll llMH HCCJie.[(yeMOH 

IlOBepXHOCTH OTKJIHKa. qeM Bb!We 3Ha'IeHH.II K03<lJ<lJill.IHeHTOB IIpll 

JIHHeHHb!X 'IJieHaX ypaBHeHH.I!, TeM CHJibHee Bb!pa)!(eHO BJ!Il.I!Hile 

<!JaKTOpa. 

. ' Ta6rr111.1a 3 

Ko31jlcjm- 3Ha'!eHHe K031jlljJHI.(HeHTOB I(JIJI xapaKTep!!CTliKII 

U,HeHThi 

ypaBHeHliJI 
perpeCCIIH 

bo 
b, 
h2 
b, 

·b, 
hJ2 

hJ3 

hl4 
h23 
h14 

' h34 
b, 
h22 
h33 

h44 

E1 El Go L 

8216,0 380,6 494,70 9007 
205,7 I 18,9 12,40 * 
225,9 I 22,9 5,96 -

. 192,7 - 6,76 -

- 11,5 - -
- - - -

! -204,4 - - -323,6 

I - -12,7 4,23 179,4 

I - - 4,16 ·-

153,9 - 8,24 229,4 
177,1 - 7,13 149,8 

-144,6 - -7,95 -
-163,2 - -5,53 -207,1 

- - -5,02 -
-142,9 -5,6 - -

Kp!!TepHil <I>nrnepa (Ta6JIH'!Hhlli) 
3,94 I 3,87 I 3,96 I 3,87 

KpHTepHli <I>mnepa (paC'!eTHhiil) 
2,94 I o,52 I o,56 I 3,78 

Ko31jJ<jlm1lleHT KoppeiTJiliHI! 

I . 0,83 I 0,72 I 0,95 I 0,63 

*He:JHa'!liMhlll K031jJ<jJHl.\HeHT . 

I Ap 

310,5 
-

12,6 
-

-7,13 
10,4 

-17,4 
10,9 
14,4 
26,3 

-

-
-
-
-

3,90 

1,95 

0,79 

K 

180,60 
7,59 

-

4,67 
-

14,90 
-5,54 
-13,00 

-

-6,05 
15,6 

-6.58 
-

-5,18 
-

3,94 

2,77 

0,87 

BJIH.I!Hlle ,[(BOHHb!X B3aHMO,[(eHCTBilH Bb!pa)!(aeTC.I! CJIO)!(Hee H 

3aBHCHT oT 'IHCJieHHbiX 3Ha'IeHHi1-<PaKTOpon. HarrpHMep, rroJIO)!(Il

TeJibHbiH 3HaK rrpll K03<lJ<lJHI.IIleHTe rrapHOfO B3aHMO,[(eHCTBil.l! bij rrpH

BO,[(IlT K yCHJieHHIO BJI!l.I!HH.I! <!JaKTOpa X; Ha 3Ha'IeHHe OTKJIHKa rrpH 

yBeJIIl'IeHHI! <!JaKTOpa Xi 

3Ha 'II!Mb!e K03<lJ<lJill.ll!eHTbl rrp11 KBa.[(paT!l'IHb!X 3<lJ<!JeKTaX x; 
B ypaBHeH!lll perpeCCill! CB!l,[(eTe,JibCTBYIOT 0 HaJI!l'IHI! 3KCTpeMaJib

Hb!X 3Ha'IeHHH B llCCJie.[(yeMOH 06JiaCTil, llpll'IeM OTpHI.IaTeJibHb!H 

3HaK llpll K03<iJ<iJHI.IIleHTe fOBOp!!T 0 HaJIH'IIlll MaKCI!MyMa, a 
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ITOJIOlKHTeJibllbiH - MHIIHMyMa !Ia KpHBhiX, XapaKTep!13yiO!l(HX 113Me

Hei!He <jJyHKQHH OTKJIHKa OT X;. 

Hcrronh3YJI rrony'IeHHbie ypaBf\eHHJl perpeccHH, pacc'!HTbi

BMH ITOBepXHOCTH, OTpalKaiO!l(He CClilMeCTHOe BJIHJlHHe l\BYX <jJaKTO

pOB rrpH <jJHKCal(HH OCTMbHbiX <jJaKTOpOB Ha ypOBHe, o6ecrreqi1-

BaiO!l(eM rronyqeHHe MaKCHMMhllbiX 3Ha'!eHHH xapai<:TepHCTHKH. 

AHanH3HPYll BeJIH'Il1Hbi K03<jJ<jJHQHeHTOB ypasHeHHll per-pec

CHH ,!\Jill MOl\YIIJl yrrpyrOC"fl1 Ei, MOlKHO OTMeTHTb, 'ITO B ycJIOBHllX 

rrpoBel(eHHOrO 3KCrrepHMeHTa Ha 3TOT ITOKa3aTeJib OKa3biBaeT cyll(e

CTBeHHOe BJII1llHHe TeMrrepaTypa BapKH Xi, ripO,n:OJilKJ1TeJihHOCTb CTO

l!HKH Ha MaKCHMaJibHOll TeMnepaType X2 !1 paCXOl\ aKTHBHOll Il(eJJO'IH 

Ha BapKy X3. C yBeJJH'IeHHeM 3THX ITOKa3aTe.lJeH Ei B03pacTaeT. 

BnmiHHe TOJill\HHbl ll\eiTbl X4 rrpOllBJilleTCJ! TOJ!hKO B rrapHhiX B3aHMO

l(eHCTBI1llX, YC!1Ili1B3ll BJIHllHHe X2 H X3 ITp11 B03p3CTaHHH TOJI!l(HHbl 

Il(eiTbl. 0TpHQaTeJibH3ll BeJJH<l!1H3 I<03<jJtjJHL(HeHTOB ITpH I<B3,2\paTH'I

HblX 3<jJ<jJei<T3X X 1
2

, xi, xi CBHJ(eTeJibC"IByeT 0 H3JIHqHH M3KCHMYMU y 

ITOBepXHOC"fH OTKfl!fl<a. Ha pHC.! rrpv!Bel(eHbl ITOBepXHOCTH OTI<JIHI<a 

l\Jll! xapaKTepHCTHI<H Ei B o6nacTH 3KCTpeManbHhiX 3HaqeHHi1 rrp11 

<jJHKCHpOBaHHb!X 3Ha'!eHI1llX P,BYX tjlai<TOpOB. 

EJ.c 

'·' ,. 
'·' ~~ 
(>~ .... 

"'<..::._ ...... 
<-' 

"" <..~~.. ~ ~ 
-$>...:~~ ... ~ .$' 

a o 
Prrc.l. IIoBepxHoCTh 3aBHCHMOCTH BeJmqHHbi MO!l.yn• ynpyrocm 
E, oT pa:JnHqHbiX qsaKTopoB : a - MaKCHManbHa• TeMneparypa x, 
H. npO.ll.OJDKHTeJJbHOCTh CTOJIHKH Ha KOHernmH TeMnepaType X2 

(X 3;::::; 22 %, TOllW:H.Ha 1ll;enbi X4 =: 6,5 MM; 6- T0nll.U1Ha lll.ellhl 

X4 H rrpO.ll.OJDKHTellhHOCTb CTOHHKH Ha I<OHeqHoii TeMnepa-

Type xz (x, = 22%, xr = 165 o C) 

BJIHllHHe <jJaKTopoB BapKH Ha JKeCTKOCTb rrp1:1 H3rH6e EI rrpo

llBJilleTcll HHaqe. 3Haqi:!Mb!MH OK333JII1Cb rrpeHMyll(eCTBeHHO K03<jJ

<jJHL(HeHTbl rrpH JIHHellHhiX qJieHax ypaBHeHH5l perpeCCiili, OTpalKaiO

Il(HX BJI!illHI:!e Xi, X2 H X4. Bee KO::J<jJ<jJHL(Ii.eHTbl ,!\Jill X3 0Ka33JII:!Ch He-

3H3'II:!Mb!Mii, T.e. paCXO,I\ 3KTHBHOH Il(eJIO'Ii1 Ha B3pKy He OK33biB3e1" 
1 

BJJHllHHll Ha JKeCTKOCTb o6pa3QOB l(eiiJIIOJI03hi rrp11 H3rH6e. BJIIillHI:!e 

rrapHhiX B33HMOl(eHCTBHll li KB3,!\p3THqHblX 3tjl<jJeKTOB ITO'ITH He Bbl-

7* 
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pmKeHo, qro rrpe,n;onpe,n;en5leT mmeliHbili xapaKTep 3aBI1CI1MOCTH EI 
OT Xi, X2 11 X4 (p11c. 2). C pOCTOM BeJJI1qHHbl 3TI1X <J.:>aKTOpOB lKeCT

KOCTb IIp11 113rH6e )'BeJJI1qHBaeTC5!, np11qeM BJJI15!HI1e TOJJII.IllHbl ll.leilbl 

CKa3biBaerca B MeHbiiJeli creneHI1. 

a 

PHc.2. lloBepxHOCTh 3aBHCHMOCTH BenHqHHbi )KeCTKocTH npH H3ni6e 
EI OT pa3;mqHh!X <jJaKTopoB: a - MaKCHMa.JibHaH TeMrrepaTypa x, 11 

npo,II,OJDKHTellbHOCTb CTOJIHKH Ha KOHC'l!HO:H: TCMITepaType X2 ( X3 = 
15 %, X4 = 3,5 MM); 6 - TOJI[QIIH3 lQCITb! X4 II ITpO)(OJDI<IITCJibHOCTb 

CTOJ!Hl<H Ha KOHCqHOH TCMrrepaType X2 ( X3 = 15 %, XI = 180 0 C ) 

Bn11mme <l;>aKropoB BapKI1 Ha MO,n;ynh c,n;B11ra Go aHanomqHo 

BJJI15!HI1IO Ha Ei, HO K03<l;><l;>11l111eHT npu Xi IIp11MepHb B 2 pa3a 60JibiiJe 

· no BenuqHHe, T.e. reMneparypa OKa3hiBaeT 6onee cyll.leCTBeHHoe 

BJJH5!HI1e Ha Go. BnHaHHe TOJJII.II1Hhi ll.lenbi 3HaquMo rrpoaBnaerca 

TOJJbKO B IIapHbiX B3a11MO,L(ellCTBllaX C Xi, X2 11 X3. 0TpHI..\aTeJJbHal! 

BeJJI1qHHa K03<J.:><J.:>HI.\11eHTOB ilpH KBa,n;paTI1qHbiX 3<J.:><J.:>eKTaX x(, x; 11 

xi CBI1,L(eTeJJbCTByeT 0 HaJJHqJ1ll MaKC11MyMa y IIOBepXHOCTH OTKJJ11Ka. 

Ha puc.3 rrp11Be.n;eHbJ rroBepxHoCTI1 OTKJJI1Ka ,n;na xapaKrepncTI1K11 Go 
B 06JJaCTI1 3KCTpeMMbHbiX 3HaqeHI1ll npH <l;>11KC11pOBaHHblX 3HaqeHI1-

5!X .n;BYX <J.:>aKTOpOB. 

5 

PIIc.3. IIoBepxHOCTh 3aBHCHMOCTH Bemiq~"Hhi Mo.ny.ITH CJI:BHra ·Go OT 

pa3JII!qHb!X <jJaJ<TOpOB: a- MaJ<CHMa.JibHaH TeMrrepaTypa Xi II rrpO)(OJI

lKIITeJibHOCTb CTOHHKII Ha KOHeqHOH TeMneparype X2 ( X3 = 22 o/o, X4 = 8 
MM ); 6- npO)(OJilKIITeJihHOCTh CTOHHKII Ha KOHCqHOH TeMnepa

Type x2, pacxo)( aJ<THBHOiltQeJioqll X3 ( x, = 175 o C, x, = 6,5 MM) 
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Ha xapaKTepHCTHK11 rrpoqHoCTI1 <jlaKTOpbi BapKH BJII1l!IOT 

11Haqe. ,lJ;Jll! pa3pb!BHOH )l;JII1Hbl L xapaKTepHO OTCYTCTBI1e 3HaqJ1MbiX 

K03<jl<jll1l.(l1eHTOB 11p11 JII1HeHHbiX qJieHaX ypaBHeHill! perpeCCHI1 11 Ha

JIJ1ql1e MaKCI1MyMa y <jlyHKl.\1111 OTKJII1Ka, OTpalKaiOI.l.\eH BJII1l!HI1e X2. 

XapaKTepHble ITOBepXHOCTH OTKJIHKa ITpHBe,!\eHbl Ha p11C. 4. 
Pa6oTa pa3pyrneHHl! Ap xapaKTepH3yeT ,!\11HaMwiecKyiO rrpoq

HOCTh qeJIJIIOJI03bl. 3Haqi1MOe BJII1l!HI1e I-Ja Hee OKa3b!BaiOT X2 

(rronolKI1TeJibHoe) 11 X4 (oTp11l.laTeJibHoe). Eonhrnoe q11cno K03<jl<jll1-

l.IHeHTOB rrapHbiX B3ai1MO,l\eHCTBI1H 11 OTCYTCTBHe KBa,l\paTI1qHbiX 3<jl

<jleKTOB rrpe,l\OITpe,!\eJil!IOT JII1HeHHbiH xapaKTep ITOBepXHOCTeH OTKJII1-

Ka, rrpH 3TOM CTeiTeHh BJII1l!HI1l! 0,!\HOfO <jlaKTOpa MeHl!eTCl! B 3aBI1CI1-

MOCTI1 OT BeJI11qi1Hbl ,1\pyroro (pHC. 5). 

PHc. 4. lloBepxHOCTh 3aBHCHMOCTH BeJIHqHHbi pa3pbiBHOH .li.JH1Hbi L 
OT pa3JIJiqHbiX <flaKTOpOB: a - MaKCHMaJibHaSJ TeMnepaTypa X 1 H npo

il:OJIJKHTeJihHOCTb CTOHHKII Ha KOHe'IHOHTeMrrepaType Xz ( X 1 14 
%, X 4 = 6,5 ,MM); 6- paCXO.ll. aKTHBHOii ru;eJIOl!H X3 H TOJUll,HHa 

llleiThl x4 ( x1 = 180 ° c;;x2 = 3b MIIH) 

P11c. 5. IloBepxHocTb 3aBHCIIMOCTII BeJIII'li!Hhi pa6oThi pa3pyrneHIIH Ap 
OT pa3Jill'IHhiX <jlaKTopoB: a - TOJilliHHa llleiThl X4 II 11p011:0JI)I(I1TeJib

HOCTb CTOHHKH Ha KOHe'IHOH TCMITepaType X2 ( X3 = 22 %, Xi = 160 
o C); 6- MaKCHMaJJhHan TeMrrepaTypa XI 11 pacxo11: aKTHBHOii 

llleJIO'lll X3 ( X3 = 60 MIIH, X4 = 2,5 MM) 
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ConpoTHBneHI1e C)J(aTI1IO KOnbQa K xapaKTepmyeT ycToii•m

BOCTb MaTep11ana K C)J(aTI1!0. 3Ha'ii1MbiMl1 11 llOnO)J(I1TenbHb!Ml1 OKa-

3ani1Cb K03QJ<jJHQ11eHTbl I1pl1 X! 11 X3, T. e. Bnl1liHJ.Ie <jJaKTOpOB BapK11 

CKa3b!BaeTCli 11Ha'Ie, 'ieM Ha ,!\11HaMH'ieCKY!O llpO'IHOCTb. Hanwme B 

3TOM cnyLJae 6onblll0I'O 'ii1Cna K03<jJ<jJ11Q11eHTOB napHblX B3a11MO,!(eH

CTBI1H OTpa)J(aeTCll Ha xapaKTepe llOBepXHOCTeH OTKni1Ka (p11C. 6). 
ITo crreQI1anbHOH nporpaMMe Ha 3BM 6bml1 pacC'ii1TaHbl 

3Ha'ieHI1li <jJaKTOpOB, !1p11 KOTOpb!X o6ecrre'ii1BaeTCli MaKCI1ManhHOe 

3Ha'ieHI1e arrrrpoKCI1M11pyiOII1ero noni1HOMa B o6nacTI1 11x Bapb11po

BaHI1ll (Ta6n. 4), T. e. orrpep:eneHbl napaMCYpbl BapKH, COOTBeT

CTBYIOII111e MaKCI1ManbHb!M BeJIH'i!1HaM XapaKTepi1CTHK p:ecjlopMa

TI1BHOCTI1 H llpO'iHOCTI1 11 !10 ypaBHeHI1liM _perpeCCI111 paCC'ii1TaHbl 

OCTanbHbie llOKa3aTenl1 (Ta6n. 5). 

HoMep 

a 

PHc. 6. lloaepxHoCTb 3aBHCHMOCTH aeJIHtiHHbi conponiBneHHH c)Kanno 
KOJibU:a K OT pa3JIHlJHbiX <];JaKTOpOB: a - MaKCHMaT.Ibl-laJI rea.meparypa 

XJ II npO,ll;OJDKHTCJibHOCTb CTOXHKH Ha KOHC'LJHOif TeMneparype 

XZ ( ..\3 = 14 %, X4 = 2 MM); 6- paCXO.U. aKTllBHOH I.llCJIOlJH X3 H TOJI~ 
ll\1-<Ha ll\Ollbl x. ( x1 = 180 o C, x2 = 55 MHH) 

Ta6nn11a 4 

ITapaMeT]Jbl BapKH,cooTBeTcTBY!Oll\He 
ITOJIYlJCHHIO IJ.CJI11IOJI03bi C MaKCHMaJibHbJM11 

MaKcn-
XapaKTCpHCTHKaMH 

XapaK- MallbHOe JlpO}l.OllJKH-
MaKCHMa- Pacxo}l. peJKHMa TOpHC- 3Hat.ICHHC TCJibHOCTb TOllll\H-JihHaJI TCM- aKTHB-napKH THKR xapaKTe- CTO.HHKH I-Ia 

pHClriKH nepaTypa, MaKCUMaJih- HOH!l\0- Ha w.enbi, 
oc HOil TCMnCpa- JIOliH,% MM 

Type, MHH 
1 E1,MI1a 9 300 . 165 55 22 6,5 
2 EJ,MH·cM2 525 180 60 15 3,5 
3 Go,Mila 535 175 50 22 8,0 
4 L,M 10 600 180 30 14 6,5 
5 Ap,M,il,JK 430 160 60 22 2,5 
6 K,H 380 180 55 14 2,0 
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Ta6JI1111a 5 

XapaK- 3HaqeH!IC xapaKTCpllCTI!Kil roN pClK!!Ma BapKII 
TepHCTHKa 1 2 3 4 5 6 

CJ(,e~~:.Kanna 37,4 20,5 32,4 57,4 56,5 59,1 
p, r/cM3 I 0,750 0,733 0,802 0,678 0,673 0,763 
E1,MIIa 9 300 7 830 8 760 7 900 7 860 8 127 

El,MH-cM2 480 525 465 440 360 504 
Go, Mila 486 445 535 445 430 450 

L,M 10 000 8 300 9 550 10 600 10 450 9 023 
Ap,MJ(>K 325 345 290 345 430 337 

K,H I 210 320 240 105 120 380 
II p 11M e q a H He . CJJ: - cTeneHh .D:CJU!rHH<jlHKa.D:HH; p - nrroTHOCTh. · 

TaKY!M o6pa3oM, BJIY!l!HY!e cpaKTOpoB cynbi[laTHOH sapK11 Ha 

xapaKTepHCTI1Kl1 ~ecpopMaT!1BHOCTI1 11 rrpoqHQCTI1 DpOHBJIHeTCH ITO

pa3HOMY, np11qeM ~JIH xapaKTep11CTI1K ~ecpOpMaTI1BHOCTI1 3'1'0 BJII1H

Hl1e BbipaJKeHO B 60JlbllleH CTerreH!1. Pa3JI!1qJiaH DpHpO~a 3THX xa

paKTep11CTI1K, pa3JIJ1qHoe BJJI1HHI1e Ha HHX cpaKTOpOB BapK11 11 cpyH~a

MeHTaJibHblX CBOHCTB BOJJOKHa o6yCJIOBJJI1Ba!OT He06XO~l1MOCTb 
ITp11MeHeH!1H pa3JJHqHblX peJKHMOB BapK11 ~Jill ITOJiyqeHH!l MaKCH

MaJJbHOH rrpoqHOCTI1 11JII1 MaKCHMaJibHOH ~ecpopMaT!1BHOCTI1 lleJIJJ!O

JI03bl. 
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Y,l(K 676.017 

B.H. KOMAPOB, H.E. C/>HJIHIIIIOB 

ApxaHrerrhCKllii rocyl(apcTBeHHhiH TeXHI!"!eCKIIi-i yHneepcHTeT 

' Cl>lfJIHflllOB 11Jlbj£ EopHCOBlfll po,li,lliiCH 8 

1969 r., OKOHLJHJI B 1992 r. ApxaHrem.cKilli neco
Texm¥IeCKIDi rmcnnyr, acllliJ'aHr Kacfle.uphl Tex

HOJionrn u.erunono3Ho-6yMaiKHoro npoll3Bo,n;cTBa 
ApxaHrem.cKoro rocy,n;apCTBeHHoro Tex
mtlfccKoro ymmepcHTeTa. lb.teeT I 0 HaylJHhiX 

1pYJl08 a o6nacnt.n:e$:lpManmaoCTu H npoqaOCTif 

l.leJ!JIIOll03Ho-6yMa.JKHbJX MaTepHaJIOB. 
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,n;E<POPMAT.HBHOCTb 
11 llPOliHOCTh llOJIY<PABPMKATOB, 

'11CllOJib3YEMbiX llPH llPOH3BO)J;CTBE BYMArH 
)J;JUI O<PCETHOM llElJATH* 

)J,arra cpaBHHTeJibHaR xapaJ<TepHCTHKa <jlyH,!\aMeHTaJih
HhiX, ,1\e<jlopMa[jHOHHhiX II rrpO'lHOCTHhiX CBOik'rB rrorry<jla6pi!Ka
TOB, IICITOJih3yeMb!X = 11pOH3BO)\CTBa O<jJCeTHOH 6yMarll. 0[je
HeHa CTa6HJihHOCTb Ka'leCTBa IIOJiy<jla6p11KaTOB BO BpeMeHH. 
llOKa3aHO, 'lTO 11p11 pa3JlllqHOM COCTORHHH CrpJKTYPbi 06pa3[ja 
IIOrry<jla6pHKaTa <jlyH)\aMeHTaJibHbie CBOHCTBa BOJIOKOH HeO)\H0-
3Ha'lHO BJIHHIOT Ha BeJIIlqiiHJ xapaKTepHCTHK )\C<jJOpMaTHBHOCTH 
H !IPOY:(HOCTH. 

A comparative characteristic of deformation and 
strength properties of offset paper pulp is given. The durability 
of pulp quality stability has been estimated. It has been shown 
that under various pulp sample structure conditions the 
fundamental properties of fibers ambiguously influence the value 
of deformability and strength characteristics. 

nyMara ,L(llil IIC'laTH ,L(OJDKHa 06Jia,n;aTb p!!,L\OM Cl1Cl..\Hqll1'lCCKI1X 

CBOlfcTB, XOTJI, KaK OTMC'laCTCJI B MOHOrpaqJHH (1 I], IIeLJaTHb!C 

CBOI.fcTBa 6yMarH - "... 3TO !IOHJITHC BCCbMa HCO!Ipe,n;eJICHHOe", 

BKJIIO'laiOil..\CC 60JibiiiOe KOJIH'JCCTBO pa3JIH'lHb!X xapaKTCp!1CT!1K. 

CBoikTBa 6yMarH, OT KOTOpb!X 3aBMCHT ee !IOBC,L\CHHC B !IC'laTHOM 

IIpOl..\CCCe, MOryT 6b!Tb pa3,liCJICHbl Ha CJIC,L\Y!Oil..\HC rpyiiiibl [ 8]: 
a) orrpe,n;eJIJIIOil..\He KatJecTBO rrpoxoJK,n;eHMJI 6yMam qepe3 

TpaHC!IOpTHYIO CHCTeMy IIC'laTHOH MaiiiMHbi; 

6) OIIpe,L(elli!IOil..\HC OTJIOlKCHHe KOM!IOHCHTOB 6yMarn Ha rre

'laTHbiX l..\HliHH,llpaX HJIH!IC'laTHbiX !Pop MaX. 

K rrepBOH rpyrrrre, KpOMe MeXaHH'lCCKOH !IpO'lHOCTH, OTHOCJIT

CJI TaKHe xapaKTCpl1CTl1K11 6yMarH, KaK MO,L\YJib yrrpyrOCTH 11 lKCCT

KOCTb I1p11 113rl16e, KOTOpb!C l13yLJeHbl He,l(OCTaTO'lHO, HeCMOTp!! Ha 

To, LJTO OKa3biBaiOT 6oJihiiioe BJIHJIHHe Ha KatJeCTBO [6-8, I OJ. 3TH 

XapaKTepHCTHKH OTeLJeCTBeHHb!MH CTaH,L\apTaMH He HOpMHpyiOTCJI. 

J13BeCTHO, 'lTO o6pb!Bbl !IOJIOTHa B rrpOl..\eCCe IIe'laTH I1p0l1C

XO,l(J!T He 3a C'leT yBeJIH'lCHHJI COOTHOIIIeHHJI Harpy3Ka- !IpO'lHOCTb, a 

CBJI3aHbl C BapHal..\Hefi BeJIHLJJilH xapaKTepHCTHK KatJeCTBa 6yMai'H. 

* CraTMI HBIDierca nepBoH B cepHH no.n;roroBJieHHhlx K netiaTH pa6or, B 
KOTOpb!X paCCMaTpHBaiOTCH BOnpOCbl BIDIHHHR TCXHOJJOrMqeCKHX <jlaJ<TOpOB Ha 
,1\e<jlopMaTHBHOCTb H llpO'lHOCTb KHH)!(HO - )!(ypHaJihHOH 6yMarH .1\JIH o<jlceTHOH 
neqan1. 
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TaKHM o6pa30M, CHHJKemre napHaQHH 3THX xapaKTepncTHK rro3BO

Jll!eT !IOBblllJaTb CTa611JibH,OCTb TCXHOJIOrl1qecKoro rrpOQCCCa. B aHa

JII13C (9) pa60Tbl pOCCl1i1CKI1X 6yMalKHb!X rrpe,ll;!Ip11JITI1i1 OTMeqeH pll,ll; 

"TeXHI1qecrmx crra6ocTei1", B TOM qHcne 11 "HecTa6HJibHoe KaqecTBO 

rrpO,ll;YK1.11111". . 

B TeXHOJ!QrHqecKoi1 CI1CTeMe npOH3BO,ll;CTBa 6yMarH 60JiblllOC 

BHHMaHHC y,neJIJICTCll KaqecTBY flOJiy<jla6pnKaTOB. C03,[(aHI1C MaTe

pHaJia C 3apa!jCC 3a,!(aHHblM11 CBOi1CTBaMI1 HCB0"3MQ)KHO 6e3 11CITOJ!b-

30BaHI1ll B nporH0311ponamm 3Toro <jlaKTopa. 

I(eJib ,l(aHHOi1 pa60Tbl - OI1pe,ll;CJ111Tb CTa6HJibHOCTb BO BpeMe

HH BCJI11'll1H XapaKTCpHCTJ1K, OQeH!1BaiOI1.111X <jlyH,ll;aMCHTaJibHbiC (1), 
,l(C<jlOpMaQHOHHblC H npoqHQCTHbiC CBOi1CTBa ITOJiy<jla6pHKaTOB, KO

TOpbiC l1C!IOJlb3YIOT np11 np0113BOJ(CTBC KHJ1JKHO-JKypHMbHOi1 6yMarH 

,l(JIJI o<jlCeTHOi1 rreqaTH, H ycTaHOBI1Tb HX KOppeJIJII.\1110 MCJK,ll;y co6oi1. 

fip11 11pOBC,ll;CHI1!1 3KCnep11MCHTa B TCqCHHC KBapTaJia 6b!J!O 

oTo6parm no 20 npo6 crreJ(yiOli.IHX rrony<jJa6p!1KaTon: xnoi1HaJI 6ene

HaJI CYJib<jJaTHaJI QtJIJIIOJI03a; JIHCTBCHHaJI 6eneHaJI CYJib<jJaTHaJI I.ICJl

JllOJI03a; xnoi1HaJI H nncTBCHHal! XTMM; TMM. J1a6opaTopHbie 

o6pa31.1bi H3roTOBJiliJIH 113 rrorry<jJa6p11KaTa, He no,nnepram11erocl! J(O

nonHHTeJibHOMY pa3MOJJy. Macca 1 M2 o6pa31.10B COOTBeTCTBOBaJia 

MaCCe rOTOBOH 6yMarl1l1 COCTaBJiliJia 52 r. , . 

. J7:pn ucnhrTaHHH o6pa3QOB onpe,n;enl!JII1 c.'l.e,nyroli.IHe xapaKTe-

pHCTl1KI1: <jJpaKQHOHHb!H COCTaB no J(Jli1He BOJIOKHa;. cpeJ(HJ!ll J(J!l1Ha 

BOJIOKHa l cp ; Kp11THqecKal! ,!(JIHHa BOJIOKHa {K (,L\JIHHa, HI1JKe KOT,O

poif !IpH npl!JIOJKeHI111 pa3pyrua!Oli.ICH Harpy3KH BOJIOKHO He pa3py

lJlaeTCll [4), a Bbi,!\eprHBaeTC)l! !13 C1'pYKTypHOi1 MaTpHQbi); cpe,ll;Hllll 

IllHpHHa BOJIOKHa dcp ; MCJKBOJIOKOHHb!C CHJ!bl CBJI3H no J1BaHOBY Fca ; 

Kore3HOHHal! crroco6HOCTb BOJIOKOH no KnapKy SV; a.nre3Hll nono

KOH no CKorry F,; HynenaJI pa3pbiBHaJI ,nJmHa Lo; rryxnocTb V; Ha

qanbHbii1 Mo.nyhh ynpyrocTH E1; 3<jJ<jJeKTHBHhitj MOliY/Ib ynpyrocTH 

E,; MOliYJJh ynpyrocTH B o6nacTH npe,[(pa3pyrneHHJI Ez; npeJ(en ynpy

rocTI1 en; 3<jJ<jJeKTHBHoe HanpJIJKCHHe cr,; pa3pylllarori:(ee HanpJIJKCHHe 

crp ; pa6om pa3pymeHHJI Ap; npe.nen ynpyroi1 ,nc<jJopMaQHH E:I ; 3<jJ

<jleKTHBHaJI ,l(C<jJOpMaQHJI Z3 ; ,l(e<jJOpMaQHJI pa3pyrneHHJI E:p ; JKCCT

KOCTb rrpH H3rn6e EI; MOJ(YJih c,nn11ra Go; pa3pyrnaiOll.lee ycnmre P; 
pa3pbiBHaJI ,ll;JIHHa L; cToi1KoCTb nonepxHocTa K Bhill.ll1IThiBaHHIO c 

BHCII;IHei1 Pz:s 11 ceToqHoi1 Pzc CTopoH JIHCTa; conpoTHBJieHHe H3JIO

MyN .• 

3KcnepHMCHTaJibHbiC ,l(aHHbiC npe,nCTaBJICHbl B Ta6n. 1. 
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ITp11 11CilbiTaHI111 o6pa:3l.(OB I.(CJJJJIOJJ03bl 11 6yMar11 npOMbiiii

JJeHHOrO 11p0113BO):ICTBa K03cpcp111.(11CHTbl KOppemii.(I111 xapaKTCp11CTI1K 

):ICcpOpMaTI1BHOCTI1 11 np01UIOCTI1, I<aK npaBI1JJO, He 11Me!OT Bb!COKI1X 

3Ha'!eHI1H (XOUI y o6pa3I.(O!J. rra6opaTOpHOro 11p0113BO):ICTBa, B HCKO

TOpblX CJJy'laHX, Ha6JIIO):IaCTCH npOTI1BOI10JJOlKHaH 3aKOHOMepHOCTb 

[3]). B ):laHHOM cnyqae npe):lcTaBnllrroch B03MOlKHbiM B ycnOBI1HX 

npo113BO):ICTBa npocne):II1Tb Bap11al.(l110 :KoM:nneKca xapaKTep11CTI1K 

KaqeCTBa norrycpa6p11KaTOB, 110CTyna!Oll.(11X Ha 6yMalKHYIO cpa6pi1KY. 

ITpOBe):leHHblH 3Kcnep11MeHT 110Ka3aJJ, 'iTO Bap11al.(l151 BO Bpe

MeHI1 ( B Te'!eHI1e KB3pTarra) BCe)\: XapaKTep11CTI1K BeCbMa Bb!COKa, 

npaKTI1'leCKI1 BO BCeX CJIY'lal!X K03cpcp111.(11eHT Bap11al.(l111 BbiiiJe 5 o/o, 
KOTOpb!e 11p11HHTbl B .QEIT np11 OI.(eHKe 113MeH'li1BOCTI1 BeJJH'lHH napa

MeTpOB 11 xapaKTepHCTHK. 

06pall.(aeT Ha ce6ll BHI1MaHHe Bb!COKaH HeCTa6HJibHOCTb cpe):I

Hefi MHHbl BOJIOKHa H cppaKI.(HOHHOrO COCTaBa no ):IJJI1He BOJJOKHa KaK 

y I.(eJIJJIOJI03bi, TaK 11 y MexaHH'leCKI1X Mace. BepoHTHo, nMeHHO 3TI1M 

MOlKHO 06'bHCHHTb TOT cpaKT, 'iTO BapHal.(HH XapaKTepHCT11K ):lecpop

MaT11BHOCTH 11 11pO'lHOCTI1 nonycpa6pHKaTOB B cpe):IHeM B 2,0 - 2,5 

pa3a Bbiiiie no cpanHemuo c cpyH):IaMeHaTaJJbHbiMH xapaKTepi1CTHKa-

Ml1. 

XsoiiHall I.(enmono3a, KaK 11 OlKH):IaJJOCb, OKa3aJJacb Han6onee 

npO'IHbiM nonycpa6p11KaTOM. 0Ha OTJJI1'!aeTCH OT ):lpyrHX HCCJie):lye

MbiX nonycpa6pnKaToB 6oJiee BbiCOKHMH 3Ha'leHHHMI1 HyrreBoii pa3-

pbiBHOH ):IJJHHbl H cpe,n:HeH ):IJIHHbl BOJJOKHa. 

JlHCTBeHHaH I.(CJJJIIOJJ03a HMeJia BblCOKHe xapaKTep11CTHKH ):le

cpopMaTHBHOC1'11:·· BapHal.(I1H xapaKTepHCTHK Ae¢opMaTHBHOCTH y 

MeXaHI1'lCCKI1X Mace Bbiiiie, 'leM y I.(CJIJIIOJJ03bl, 'iTO, O'leBH):IHO, MOlKHO 

06'bHCHI1Tb 6onee Bb!COKOH BapHal.(HeH y 3TI1X TIOJJycpa6p11KaTOB Be

JIH'li1H KOre3HOHHOH CTIOC06HOCTH BOJJOKOH 11 CpC):IHeH MHHbl BOJIOK

Ha. B OTJJI1'!He OT XapaKTepHCT11K ):lecpopMaTHBHOCTI1, BeJJH'li1Hbl xa

paKTepHCTHK 11pO'IHOCTH MeXaHH'lCCKHX MaCC 6orree CTa6HJibHbl. 

ITo ):laHHbiM pa60Tbl [8] BCJJI1'll1Ha HaqaJJbHOro MO.!IYJJH ynpy

rOCTH 11pll npOXOlK):ICHI111 6yMarH qepe3 ne'!aTHYIO MaiiiHHY 6e3 

ocnolKHeHI1ii ):IOJJlKHa cocTaBJIHTb ( 4000 ± 360) MITa. 

B HaiiJeM 3Kcnep11MeHTe MO):IYJJb ynpyTOCTI1 xnoi1:Hoii I.(eJIJriO

JJ03bi 6biJI paBeH (3500 ± 868) MITa, JJHCTBeHHoi1: I.(eJJJJIOJJ03bi - (3920 

± 804) MITa, xBoiiHoii XTMM - (2890 ± 887) MIIa, JIHCTBeHHoii 

XTMM - (2740 ± 567) MIIa, TMM - (1940 ± 371)MIIa. ITp11'leM 

MI1HI1MaJJbHOe 3Ha'leHI1e Ha'laJJbHOrO MO):IYJill ynpyrOCTH y o6pa3I.(OB 

Bbi60pOK nonycpa6pHKaTOB COCTaBJIHJJO TIOJIOBHHY OT Tpe6yeMoro. B 

3THX yCJIOBI1HX oco6oe 3Ha'!eHI1e B TCXHOJIOrl1'lCCKOH CHCTeMe 11p0113-

BO):ICTBa npno6peTaeT npol.(ecc pa3MOJia. 
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XapaK-
Tepnc-
THKU 

L 

P~ 

EI. 

KoppMlii.IIUI .PYH.llaMeHTa.JibHbiX caoiicTB n 
Ko3<jl- XBoHHa5~ QeJimono3a 

<jllli.IHC!IT 
Koppena-

! l.{HM 

sv 

! !IapHblii 0,.123 I '!JacTHbiii 0,207 

MHOlKCC- I 
I TBCHHbiH 

!IapHbiH 0,272 

I TiacTHhiH 0,172 

I MHOlKCC-
TBeHHbiJ.i 

!IapHbiii j 0,089 / 

tJacTHhiii I -0,116 I 

I 
MHOlKCC- I 
TBCHHblll I 

I 
TiapHbiH I o, 195 1

1 '!JacTHhiH I 0,183 
MHOJKCC-

1 TBCHHhiH 

i IlapHbiH 

I 
qaCTHbifi 
MHoJKec
TBeHHbiH 

0,144 

0,033 

v lop 

-0,442 -0,043 
-0,485 

I 
0,056 

0,500 

0,054 -0,180 
0,010 -0,111 

0,292 

-0,033 -0,117 
-0,024 -0,157 

0,347 

-0,140 0,107 
-0,211 0,179 

0,362 

I -o,oo5 I o,132 

-o,o46 ·I o,l43 

0,371 

I 

' 

,. dcp 

0,108 
0,031 

0,149 
0,040 

0,304 
0,323 

0,251 
0,143 

0,344 
0,288 

JlHCTBeHHaJI I..J;eJIJIIOJI03a 
., 

sv v lop dop 

-0,029 0,029 0,297 -0,054 

-0,033 I 0,088 I 0,300 -0,015 

0,342 
0,244 

0,412 
0,437 

0,252 
0,174 

I -o.o21 

,-0,274 

0,309 

0,293 -0,103 -0,029 
0,160 -0,061 -0,089 

0,385 

I I I 

I 
0,098 1-0,132,-0,206 
-0,1!5 -0,150 -0,283 

'' 0!506 

0,213 i -0,105 

0, I 06 i -0,070 

0,283 

0,006 
-0,038 

0,390 -0,127 0,287 
0,443 -0,0~2 0,275 

0,520 

BaJKHall 3aJ(aqa rrp11 rrporH0311pOBaHI111 Ka'!ecTsa l.leJI.JiJOn03Ho-

6yMaJKHbiX MaTep11MOB - YCTaHOBilTb CBll3b <jlyH):(aMeHTBJJbHblX 

CBOi1cTB BOJJOKH11CTOrO MaTepl1aJJa C xapaKTepllCTHKBMI1 ,n:e<jlopMa

TI1BHOCTI1 11 rrpoqHoCTH. Koppenlll.l11ll HeKOTOpbiX <jlyH,n:aMeHTanbHbiX 

CBOHCTB C <jJI1311KO-MeXaHI1qeCK11MI1 XapaKTCp11CTHKaM11 IlOJJycpa6p11-

I<BTOB rrpe,[(CTaBJJCHa B Ta6n. 2, 113 KOTOpOH CJJe,l\yeT, qyo BCJJ11qi1Hbl 

rrapHOll 11 qaCTHOll (5) KOppenlll.\1111 11MeiOT 11113Klle3HaqeHI1ll. 

MOJKHO YTBCpJK,n:aTb, qyo 113MeHCHI1C O,[(HOll 11JIIi HCCKOJibKI1X 

xapaKTCp11CTI1K BOJIOKHa 3B'IaCTYIO rrperrllTCTBYCT ITOJIHOL\CHHOMY 

Ilp0llBJICHI1IO BJII1llHI1ll p:pymx. 06 3TOM CBI1,l:(eTeJJbCTBYIOT HB6JIJO

,l\BeMblC BO MHOri1X cnyqalJX 60JICC Bb!COKI1C 3Ha'ICH11ll lJaCTHOll KOp

peiilll.\1111 no cpaBHeHI1JO c napHoli. Ko3<jlqmqHeHTbi MHOJKeCTBeHHOli 

I<OppCIIlll.\1111 B HCI<o'TOpb!X c:fryqallX 3Haqi1TeJJbHO npeBOCXOJ\llT K03<jJ

<jJI1q11eHTbl lJaCTHOll I<Oppeiilll\1111. 3TO CBU,l:(eTeJibCTByeT 0 60JJCe 

Cl1JibHOM COBOKYITHOM BJII1llHI1H <jlaKTOpOB ITO cpaBHeHI1IO C BJI11llH11eM 

OT,l:(eJJbHb!X xajJai<Tep11CTI1I<. Tlp11HHMall BO BHI1MBHJ1e Bbllllei13JIO

JKeHHOe 11 TOT <jlai<T, qTO 3aBilCHMOCTb MeJK.n:y <jlyH,l:(aMeHTaJibHblMH 11 

<jJI1311KO-MeXaHI1'IeCKHMI1 CBOllCTBaMU llCCJie,l\yeMbiX MaTep11aJIOB CI<O

pee Bcero HCJII1HCHHa, ,l:(JIH BbiHCHei-!115! xapaKTepa ll CTerrei-!Il BJII1llH!1H 

<jlyH):(aMeHTaJJbHbiX rroKa3aTeneli 6onee qenecoo6pa3HO HCliOJib30-
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Ta6JIHI.\a 2 
dJH31fK<>-MCXaHH'ICCKIIX XaDaKTCDHCTHK HOJlVdJafipHKaTOB 

XBoliuaR XTMM JIHcmeHHaR XTMM TMM 

' ' 
sv v lop dcp sv v lop dop sv v lop dop 

0,212 -0,751 -0,706 0,168 0,107 -0,585 -0,315 -0,743 0,357 o,l65 I o,l23 0,141 
-0,329 -0,628 -0,559 0,243 0,282 -0,317 1 0,269 -0,572 0,321 -0,036 0,090 -0,147 

0,846 0,784 0,393 

I ' I 0.220 1 0,081 1 0,0571 0,266 0,2661-0,1551-0,2151-0,252 0,054 0,240 1 o. 779 
1

.0.284 
0,286 0,132 0,087 0,271 0,199 0,103 -0,132 -0,237 0,235 0,477 0,877 -0,602 

0,394 0,367 0,905 

0,2461 O,Q351-0,030 I 0,182 0,~871-0,0481-0,240 1-0,3161 0,4581 0,5671 0,2051 0,622 
o,2n 0,129 o,oo8 0,179 O,A5 0,402 -0,338 -0,474,-0,442 0,724 0,440 1 0,732 

0,332 0,616 0,852 

0,0931 :0,7241·-0,5861 
I 

0,2241-0.090 1 0,231 1-0,107 0,305 ! 0,2071·0,681 1-0,5291-0,484 
-0,456 -0,673 I -0,473 I 0.502 -0,342 0,185 -0,440 0,453 I 0,348 -0.484 0,077 -0,029 

0,840 0,728 

-0.701 1 0,3031 0.1531·0.094 • -0,0731 0,1341·0.1251 0,320 

0,551 

-0,699 0,195 -0,295 -0.064 -0,194 0,192 ' -0,363 0,273 
0,2641 0,0251-0,5031-0,014 
0,571 -0,34! -0,625 -0,439 

0,734 0,487 0,705 

BaTh Hapll,n:y C KOppCIDI!.\IlOHHh!M aHaJI!l30M ll paC'lCT 3aB11CilMOCTefi 

OT HCCKOJibK!lX rrepeMCHHh!X (cpyH,IJ;UMCHTaJihHhiX CBOllCTB). 

ITpe,n:cTaBJieHHbie B Ta6n. 3 ,n:aHHbie o KOppeJil!I.\1111 xapaKTep!l

CTHK IIpO'lHOCT#H ,l:\ecpopMaT!lBHOCTH 11CCJie,n:yeMb1X IIOJiycpa6p!lKUTOB 

IIO,IJ;TBCplK,n:aJOT llMCJOI.QHCCll CBC):\CHMll, '!TO B CJiytJae 11CIIOJib30BaHMll 

,lJ,Jill paC'lCTOB rrpe,D;CTaBHTCJihHOll Bbi60pK11 o6pa31.\0B, OT06paHHbiX B 

IIpOH3BO,IJ;CTBCHHb!X ycJIOBHl!X, TCCHOll KOppeJil!l.(llH MClK.D:Y xapaKTC

pMCTHKaMM ,n:ecpOpMaT!lBHOCTM ll IIpO'lHOCTM, KaK rrpaBMJIO, He Ha-

6JIJO):\aeTCll 11 OTCYTCTBYCT 'ICTKal! 3aKOHOMepHOCTh B TCCHOTC KOppe

Jilll.lllM MCJK,n:y XapaKTepMCTMKaMH IIpH rrepexo,n:e OT O,IJ;HOfO IlOJiycpa6-

p11KaTa K ,n:pyroMy. 

B pa6oTe[2] IIOKa3aHO, '!TO KpllBYJO 3aBMCHMOCTI1 HarrplllKC

HilC-,n:ecpopMaQHll, l!BJI51!0l.QYJOC51 MHTerpaJibHOll xapaKTCpllCTMKOll 

MCXaHH'lCCK!lX CBOllCTB MaTep!laJia, MOlKHO HCIIOJib30BaTb ,IJ;Jlll OQCH

K11 • • Ka'JeCTBa I.ICJIJIJOJI03H0-6yMalKHb!X MaTepHaJIOB.0TMC'laCTC51 

CJIOJKHOCTb l!BJICHJ.Ill, o6ycJIOBJIHBa!Ol.QMX MCXaH!l'leCKOe IIOBe,D;eHI1e 

,D;aHHbiX MaTep11aJIOB, 11 T(), '!TO K OCHOBHb!M cpaKTOpaM, BJIHlliol.QMM 

Ha cp113MKO-MCXaHM'leCKMC CBOllCTBa, OTHOC51TC51 MClKBOJIOKOHHb!C Cll

Jlbl C)3ll311 (KOfC3HOHHa51 CIIOC06HOCTh BOJIOKOH) 11 CpC,D;Hllll ,IJ;JIMHa BO-

· JIOKHa. • ·" 

)J;ocTaTO'lHO rrpe,D;CTaB!lTCJibHU51 Bbi60pKa Il03BOJil!Jla OT06-

paTb o6pa31.1bl ITO CJIC.l\Y!Ol.Q11M rrpM3HUKaM: paBCHCTBO MClKBOJIOKOH-
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Hb!X CHJI .CBI!311; O,L\11HaKOBal! cpe,LIHI!I! ).(Jli1Ha BOJIOKHa; OTJII1qaJOllii1CCI! 

B C11JlbHOH CTerreHI1 Bem!quHOH. HaqaJibHOro MO,L\YJII! yrrpyrOCT11; OT-

JII1qalOllll1eCI! B CI1JibHOH CTCITeHll BeJII1qi1HOH pa3pb!BHOH ,L\JII1Hhl (T.e. 

rrpoqHQCTh!O ). KpoMe Toro, oHa ,Liarra B03MOJKHOCTh rrpocne,L(11Th 

pa3JII1ql11! B XO,L\C Kp11Bb!X cr - E , COOTBCTCTBY!Ollii1X J.(aHHbiM o6pa3-

1 !.laM. 

Ta6JIMI.Ia 3 

KoppMlii.IHll xapaKTepHCTIIK )1ecjJopl\laTnBIIOC.Tll ". npo'IHOCTII 
nonycpafipuKaToB 

XapaKTep-1 p L crp 
lfCTMKH 

Ar N Prn I p" 

XBoHHaJI I.JJUIJHOJio3a 

El 0,624 0,620 0,834 1 o,265 0,352 0,370 0,115 
E, 0,517 0,491 0,738 I -o,o13 0,261 0,407 0,109 
E, -0,008 -0,054 0,028 -0,506 0,090 0,118 -0,201 
Sp 0,266 0,271 

I 
0,036 I 0,773 0,074 -0,137 I o,2oo 

Go 0,269 0,307 0,288 I o,o8o 0,308 0,177 1-0,012 
El 0,584 0,571 I 0,589 0,197 I 0,423 0,432 0,325 

JlHCTBeHHaH QeJIJHOJI03a 

El -0,726 0,765 I 0,729 I 0,609 -0,220 0,574 I 0,541 
E, 0,764 0,820 I 0,750 0,534 -0,050 0,454 0,508 
Ez -0,198 -0,138 I -0,193 

1 o --8 -0,080 -0,415 I 0,002 ! - ,J.i 
op 0,486 0,508 0,560 

I 
0,856 0,286 0,332 -0,142 

Go 0,067 0,256 1 0,274 0,090 0,109 0,297 0,084 
El 0,511 0,430 ' 0,521 I 0,568 0,087 0,022 -0,250 

XsoiiHaH XTMM 
El I 0,809 0,728 I 0,749 I 0,554 0,150 -0.144 ,-0,080 I I 
E, I 0,811 0,880 

I 
0,922 0,589 0,030 -0,258 -0,162 I I 

Ez I. 0,290 0,342 0,363 I 0,075 -0,129 -0,103 ,-0,076 
Sp I 0,026 -0,016 0,164 ' 0,514 -0,377 0,395 0,433 
G6 I 0,739 0,772 0;859 I 0,523 -0,068 -0,179 ,-0,261 
El 0,748 0,602 0,581 I 0,583 0,201 -0,032 0,037 

' I 
JlncTaeuua• XTMM 

El . I 0,678 0,591 I 0,723 ! 0,245 -0,374 0.091 1 o,o21 
E, I 0,704 0,604 0,813 i 0,324 -0,3'11 -0,080 1 ·0,231 
Ez ' 0,602 0,580 I 0,619 I 0,393 -0,026 -0,191 l-0,356 
Sp I 0,200 0,316 I 0,191 I 0,720 0,151 -0,057 1 0,160 
Go I 0,665 0,609 I 0,892 0,503 -0,488 0,203 1 0,102 
El I -0,071 -0,223 I -0,192 l -0,258 I -0,082 -0,237 1 0,020 

TMM 
El I 0,879 . I 0,862 . I 0,654 

I 
0,272 I 0,256 0,579 -0,076 

E, o,774 ,· o,s25 1 0,790 0,050 0,079 0,374 0,029 
Ez I o 473 I o 548 

I 
0,462 I -0,158 

I 
0,184 0,223 -0,059 , I -0,579 Sp 

I 
-0,526 -0,477 I 0,430 0,026 -0,121 I 0,317 

Go 0,150 I 0,179 0,330 
I 

-0,709 
I 

-0,181 -0,270 -0,556 
El 0,520 I 0,560 I 0,824 0,096 -0,376 -0,108 -0,267 

ITpwMe"tJ:aHHe. MHHHMaJihHhiH 3HaLIHMbiH K03cpcp1H.(HeHT KOppe-
JUUJ,MH paseu 0,774. 
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B Ta6JI. 4 ( r,n;e 1 11 2 - HOMepa o6pa3l.lOB, COOTBeTCTBYIDII111e 

HOMepaM Kpi1Bh!X Ha p11CYHKaX) 11 Ha p11C. 1 rrpe,n;cTaBJieHbl pe3yJihTa

Thl 11CIIhiTaH11M o6pa3QOB, 11MeiDII111X y ,n;aHHOrO BI1,D;a IIOJiy<jla6p11KaTa 

paBHbie MeJKBOJIOKOHHhie CI1Jibl CB51311. 

lf3 pHC. 1 BH,D;HO, qTQ XO,D; Kp11Bb!X cr - e OTJII1qaeTC51 60Jib

Ilii1M pa3Hoo6pa311eM. 

c;l>yu,naMCHTaJihHbie, npo~JHOCTHLIC 
n !leljlOpMaiinonimie xapa~crepncnum o6pa3l.IOB 
c paBHhiMn KorronoHHLIMH cruiaom B cTpyKType 

Jli!CTBeH- Jli!CTBOH-
XsoiiHaH XsoiinaH 

Ta6rr1111a 4 

TMM HaH XTMM HaH uemnono3a XTMM 
Xapai<Tepi!C- f-.,...---,-;;--t-'''-;e_m_I!Orrr-'-o';i3-a+--:--r-;;-l---c,.....-r-;;--t-.,...-,--;;--

TIIKII I 2 I 2 I 2 I 2 I 2 

<l>yH)Ia
MeHTaJihHhie: 

Foo, Mila 
SV,Mila 
Fz , .[(lK /M2 

Lo, M 

V, cM3/r 
/cp, MM 

dcp, MKM 

lk, MM 
,L(e<jlopMal.lll
oHHbie: 
E1,Mila 
E,, Mila 
Ez, Mila 
cr1, Mila 
a3, Mila 
cr,, Mila 
EJ/% 
E:1,o/o 

C:p,% 

El,MH·cM2 

Go, Mila 
ITpoqnocT
Hbie: 
P,H 
L,M 
Ap, M,L(lK 
Pzc, M/c 
Pzc, Mlc 
N, q,)l.n. 

I 
1.12 l,o5 o,s5 I o,86 1,36 1,22 1,31 1,o2 o,93 
2,80 2,78,2,17 2,13 3,66 3,69 3,38 I 3,34 3,25 
122 102 125 133 172 115 117,99 123 

2560 3170 20 I 0 2350 2060 2280 2470 2340 1690 
1,61 ,1,70 1,62 1,58 1,72 1,93 1,65 2,10 2,23 
1,22 1,51 1,03 1,41 0,93 2,11 1,27 2,08 1,44 
31,3 36,6 30,3 26,8 39,0 42,7 31,4 40,5 45,6 

1 0,30 0,40 0,27 0,28 0,23 0,28 0,24 0,29 0,25 

13652 2070 4520 3320 3590 2890 3410 
1790 1180 2310 1680 2020 1420 2020 
680 460 870 -680 1080 470 880 
15,7 9,0 15,8 10,8 16,7 ~,9,2 I 14,8 
18,8 17,6 18,4 14,9,19,9 12,8. 17,3 
27,9 I 27,5 . 27;4 25,7 29,6,20,1 30,1 
0,44 I 0,44 I 0,36 0,34 . 0,48 0,35 0,44 

0,60 I 0,97 I 0,45 0,56 I' 0,621 0,58 I 0,70 
I ,60 2,40 I ,28 ' I ,68 I ,32 I ,32 I ,40 

I 23,1 I 29,7 34,0 24,9 ' 56,4 30,5 24,6 
I 661; 585 624 584 I 558 408 605 

' 
35,6 
4460 
39,2 

1

1,90 
2,00 
. 8 

39,2 1 33,4 
4960 1 4340 

60,2129,5 
1,54 1,60 
2,12,1,80 
32 4 

33,7 39,3 
4330 5090 
37,0 32,4 
1,60 1,88 
1,80 2,00 
8 .. 5 

31,0 
3850 
27,1 
2,02 
2,14 

7 

37,0 
4760 
33,0 
1,92 
2,30 

4 

I 

2190 !2020 I 
1290 1290 
630 580 
7,7 7,5 
13,8 9,4 
21,4 14,8 
0,37/ 0,39 
0,89 i 0,53 
1,48 1,16' 
~6,4 41,4 
366 327 

33,9 
4490 
30,4 
1,92 
1,16 

6 

24,0 1 

3Iso I 
16,9 

1,521
1 

2,00 
2 

8 illecHoH )KypHan » Nf! 4-5 

0,99 
3,27 
125 
1920 
2,12 
2,08 
47,9 
0,29 

1600 
1170 
610 
5,8 
9,0 
13,0 
0,37 
0,61 
1,20 
21,6 
334 

21,0 
2750 
15,7 
1,50 
2,40 

3 
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CJ- e ( 6,z,e,3,K) IJ)lJI XBOilHOif (a,6) II lliiCTBCHHOH (0,2) l.(CJI
illOJI03bi,XBOHHOH (iJ,e) 11 JIHCTBCHHoil (Jic,3) XTMM II 
TMM (u,K) (<jlpaKI.(nH BOJIOKOH: I-< 0,6 MM; 2- 0,6 ... 1,2; 
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' . J 



~eljiOpMamusllocmb u npo~11ocmb no11ytjJa6pwwmos... 115 

PaccMaTpMBaJI <lJyH,n;aMCHTaJJbHb!C CBOHCTBa, HC06XO,!(MMO OT

MCTMTb CJJC,!(YIOil1HC 3aKOHOMCpHOCTH: o6pa31.1bl, KOTOpble xapaKTCpH-

3YIOTCJI 6oJJee TIOJJOrHM XO,!(OM KpHBbiX (KpHBbiC 2), T. e. MCHCC :>KCCT

KMe, OTJJJ1qaJJHCb . 6oJJee npoqHbiM BOJJOKHOM C 60JibiiiCH cpe,n;HCH 

,!(JIHHOH 11 MCHbiiiHM OTHOCHTCJibHbiM CO,!(Cp:>KaHHCM <lJpaKI.IMH C ,!(JIH

HOH BOJIOKHa ,!(0 .1 ,8 MM; np11 3HaqJ1TCJibHO MCHbiiiCH BCJIMqJ1HC Ha

qaJibHOro MO,D;YJIJI ynpyrOCTH (a TaK:>Ke )!(CCTKOCTH npH H3rM6e 11 MO

,n;yJIJI C,!(BHra) 3TH o6pa31.1bl 11MCJIH 60JibiiiYIO ,n;e<lJopMal.(HIO pa3pyrne

HHJI; noqTM Bo Bcex .crryqaJix y o6pa3l.IOB c 6orree nonoroli KpMBOH 

3aBHCMMOCTM cr - & nyXJIOCTh 6bJJia BbllllC. 

Ta6n11ua 5 
<l>yll)1aMeHTanbHbie, npoqHOCTHbie II .LieqJOpM3!1110HHbie xapaKTepiiCTIIKH 

o6pa3uOB C paBHOH cpe.L\HCii .L\llHHOii B0ll0KH3 

XBoii.Hast flHCTBeHHa5I XaoHHaa I JlncrseHHaH TMM 
l(eiDIIOJI03a QCJIJIIOJI03a XTMM XTMM 

XapaKTepHc-
THKH I 2 I 2 1 2 1 2 I 2 

<l>yH,ll3- ! 
MeHTaJlbHbie: 

Fcn,Mlla I 1,07 I,05 0,91 0,79 I, I 1 0,94 1,33 I ,13 0,90 0,67 
SV,MIIa 2,69 3,03 2,30 I,94 3,52 3,07 3,75 3,66 3,00 2,37 
Fz, ,ll;lKIM2 I87 154 128 I07 I49 130 IOO 124 124 85 
Lo,M 3440 3170 2360 1930 2080 2160 2290 1600 1820 1550 
V, CM3fr 1,61 1,85 1,62 I,59 2,03 2,09 I,8I 12,08 2,I4 2,28 
/cp ,MM I,97 I,95 1,06 I,05 I,89 I,89 I,50 1,54 I ,I2 I,I4 
dcp ,MKM 34,2 35,I 29,3 34,5 44,9 46,4 44,1 147,0 41,8 43,3 
fk, MM ··1l,4T. 0,42 0,29 0,33 0,25 0,34 0,24 . 0,19 0,24 0,29 
,ll;e<j>opMaull- i 
OHHbie: 

E1,MIIa 4710 3340 5350 3630 3060 2530 3150 2640 1870 1640 
E,, MIIa 1950 1540 2630 1960 1620 1500 1980 1390 1120 1090 
Ez, MIIa 1 560 540 960 700 450 7IO 760 350 400 I 420 
en, MIIa I 17,5 I3,I 15,6 I2,5 8,3 I I0,711I,2 7,0 7,7 7,3 
cr:l~ Mila 21,7 I6, 1 18,7 15,8 13,6 I6,1 14,4 I 1 ,3 IO,ll 10,3 
crp, MIIa 35,2 25,9 28,6 23,5 22,1 22,91 23,3 16,5 13,9 1 13,6 
€1,% 0,38 0,40 0,30 0,36 0,28 0,431 0,36 0,28 0,42 0,45 
EJ,o/o 0,56 0,56 0,39 0,50 0,59 0,70 0,63 0,55 0,61 0,68 
Ep,o/o ' 2,00 1,76 1,28 1,36 1,36 11,44 1,16 I,20 I ,16 I,20 
EI, MH- CM2 1 40,4 24,1 37,4 29,8 42,4 ' 44,2 24,6 4I ,I 

38,71 
28,6 

Go, MIIa 647 59 I 642 667 434 420 486 39I 344 3I7 
IIpoqHocT-
Hbie: 

P,H 46,I 34,7 36,I 29,8 35,0 35,2 34,5 27,I 22,5 23,3 
L,M 6090 4600 4940 3630 4610 4460 3950 3650 2790 2990 
crp, MIIa 35,2 25,9 28,6 23,5 22,I 22,9 23,3 I6,5 I3,9 I3,6 
Ap, M,ll;JK 64,I 42,2 32,7 28,3 3I,8 33,6 23,7 2I,3 16,3 16,9 
Pzc, M/C I,62 1,70 1,70 I,60 1,90 1,72 1,90 2,06 I,40 I ,48 
Pzc, M/C 1,94 1,82 2,00 I,80 2,20 2,00 1,98 2,38 I,60 2,34 
N, 'LI.Jl..n. I48 63 . 7 3 1 I I2 6 4 2 2 
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Ta6JIHI.(a 6 
c!Jy~aMeHT3JlhHble H ripOqUOCTHhiC xapaK:repiiCTHKH ofip33QOB C MltHHMaJibHblMlf 

II M3KCHMaJihHhiMif 3HalJeHIDIMH HalJ3JibHOf0 MO.ltYJIH ynpyrOCTU 

XapaKTep
HCfi1KH 

<l>yH,n.aMCHT-
aJihHbie: 

Fen ,Mlla 
SV,Mlla 
F, ,,ll)K IM 2 

Lo,M 
V, cM3fr 
fcp, MM 

dcp,MKM 
fk, MM 
ilpOtiHOCT
Hbie: 

P,H 
L,M 
ap, Mila 
Ap,M,l]lK 
Pzn, M /c 
Pzc, M /c 
N, q.,n;.n. 

XBoiiHaJI JlHCTBeHHa.H XBoliuasr JlHCTBeHHaH 

XTMM TMM QenmoJio3a u;ennrono3a XTMM 

3HaqeHlli! xapaKTepHCTHK npu E1, MIIa 
5000 2330 5460 3170 3890 1920 3620 20 I 0 2460 I 250 

1,25 1,12 0,89 
3,10 2,88 2,23 
201 152 124 

2990 130 I 0 2450 
1,59 1,65 1,61 
1,91 2,18 1,36 
40,9 28,4131,8 I o,29 o,36 o,31 

0,90 1,23 1,06 I,29 0,96 I,09 0,79 
2,30 3,38 3,39 3,73 3,06 3,87 2,87 
III I50 136 I38 II7 I02 I03 

2080 2I40 I 2490 I9IO 2620 I830 2000 
I,63 1,76 2,05 1,85 2,05 2,28 2,33 
0,90 I,49 2,25 I I,25 I 2,28 I,20 I I,71 
29,8 46,7 34,4J 33,6 I 4I,4 I 46,3 43,1 
0,30 I 0,29 0,26 I 0,19 I 0,36 I 0,22 0,29 

I I I I I 
46,4 I 39,0 42,7 29,5 41,0 127,4) 39,3 I 31,0 26,0 21,0 
s9oo /499o s61o 391o s2so 38oo Jso2o 4210 332o 1 21so 
35,0 28,0 34,0 23,8 31,1 17,1 28,5 18,7 I6,6 12,3 
63,7 1 

2,04 
2,20 
100 

54,6 I 47,4 23,9 35,6 25,5 I 
I,76 1,82 1,48 I,62 I,48 
I ,90 2,00 I ,90 2,20 I ,50 
27 27 4 9 8 1 

33,1 
I,56 
2,20 

6 

28,1 
1,52 
2,00 

8 

19,2 
1,58 
2,40 

2 

I9,0 
1,60 
2,16 

5 

ITp1-1 H3ytJeHHH rrpotJHOCTH HCCJie,[(yeMbiX o6pa3l..IOB yCTaHo

BJieHo, tJTO MeHee JKeCTKHe o6pa31..1bi XBOHHOH l..leJIJIIOJI03bi o6Jia,[(aJIH 

6oJihUiei1 rrpO'IHOCThiO, y o6pa3l..IOB JIHCTBeHHOH 1..1eJIJIIOJI03hi pa3JIH

'l!-IH B rrpO'lHOCT!-1 rrpaKT!-ItJeCKI1 He Ha6JIIO,[(aJIOCb ( KpOMe IT0Ka3aTeJI.SI 

pa6oTbi pa3pyUieHmi ). 06pa31..1hi MexaimtJeCKI1X Mace c 6oJibUiei1 

JKeCTKOCTbiO 11MeJII1 11 60JibUIYIO rrpOtJHOCTb. 

B Ta6JI. 5 11 Ha pHC. 2 rrpe,[(CTaBJieHbl pe3yJibTaTbl HCITbiTa~ll1H 
o6pa3l..IOB, 11Mei011..111X y ,[(aHHoro BH,[(a ITOJiy<jJa6p11KaTa paBHYIO cpe,[(

HIOIO ,[(JI11HY BOJIOKHa. Y o6pa3l..IOB I..ICJIJIIOJI03bl <jJpaK1..1110HHbiH COCTaB 

6biJI rrpaKTWieCKI1 11,[(eHTHtJeH. MeHee JKeCTKHe o6pa31..1hi MexaHH

qecKoli Macchi, KaK 11 B rrpe,[(bi,[(YII..IeM cJiyqae, 11MeJII1 6oJiee HH3Koe 

OTHOC!-ITeJibHOe CO,[(epJKaHHe cppaKI..IIiH C ,[(JIHHOH BOJIOKHa ,[(0 [ ,8 MM. 

MeHee JKecTKHe o6pa31..1hi rroJiycpa6pwKaTOB B 3TOM cJiyqae OT

Jil1'IaJI11Cb MeHbllll1M11 ITpO'lHOCTbiO ·BOJIOKHa 1-1 MeJKBOJIOKOHHbiMI1 

CHJiaM!-1 CB5!3H, HO 60JibllleH rryX.Ji:OCTbJO. 

ITpw HeBbiCOK11X 3HatJeHHax MO,[(yJieli yrrpyrocTI1 11 C,[(BI1ra 6o

Jiee B5!Jibie B rrpo1..1ecce 11CITbiTaHHi1 Ha pacT5!JKCH!1e o6pa31..1hi, KaK rrpa

BHJIO, 06HapylKHBaJI!1 11 MCHblliYIO JKeCTKOCTb l1p11 113r!16e, HO 6oJiee 

BbJCOKHe 3HatJCHI15! TaKI1X xapaKTep!1CTl1K, KaK rrpe,[(eJI yrrpyroH ,[(e

cp0pMal..ll1l1l1 ,[(ecpopMai..IHH pa3pyUieHH5!. 
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IIpo'!HOCTHbie xapaKTep11CTI1KH o6pa31.\0B c O,!(I1HaKoBoi1 

cpe,!(HeH ,!(JII1HOH BOJIOKHa, B OTJIJ1lii1e OT o6pa31.\0B C Ol(11HaKOBb!M11 

CI1JiaMI1 CB51311, Hl1iKe ,Y TeX, KOTOpb!e 11MeJII1 6onee ITOJioryiD Kp11BJIO 

3aBI1CI1MOCTI1 cr- E . 

B Ta6n. 6 11 Ha p11c. 3 npe,!(cTaBJieHhi pe3yJibTaTbi 11CITbiTaH11H 

o6pa31.\0B, 06Hapy(K11Bllii1X MaKCHMaJibHbiH 11 MI1HI1MaJibHblll Ha

'laJibHbiH MO,!(J!Ib yripyrOCTI1. 06pa31.\bl C MaKCI1MaJibHOH BeJII1'!11HOH 

Ha'!aJibHOrO MO,!(J!Ill 06Jia,!(aJII1 60J!ee BJ;>ICOKI1MI1 Me)I(BOJIOKOHHb!M11 

Ci1JiaMI1 CB51311, Cpe,!(HeH lll11pl1liOH BOJIOKHa, HO 6onee HI13KHM11 cpe,!(

Hell ,!(JIHHOH 11 IIpO'!HOCTbiO BOJIOKOH. 06pa31.\bl C 60JibllleH )l(eCT

KOCTbiD( Kp11Bble J) HMeJIH 6onee Bb!COKJIO OTHOCHTeJibHYID ,!(OJIIO 

KOpOTKOBOJIOKHHCTbiX ¢paKI\11H. Y K<l,)I(,!(Oro o6pa31.\a 60JibllleMy 

3Ha'!eHHIO. Ha'!aJibHOro MO,!(JJI51 yrrpyrOCTI;I COOTBeTCTBOBaJI!1 QOJiee 

BbiCOKHe xapaKTepncTHKH npo'!HOCTH. B Ta6n .• 7 rrpe,!(CTaBJieHbi pe

:iynhTaThi 11CIIb!TaHHH o6pa31.\0B C MaKCHMaJibHbiMll H MHHHMaJibHbi

Mll 3Ha'!eHH~MH pa3pbiBHOli ,!(JIHHhi. B 3TOM cJiyqae '!eTKoi1 3aKono

MepHOCTH BJI11J!H1151 <fJJH,!(aMeHTaJibHbiX CBOHCTB BOJIOKHa Ha ,!(e<fJop

MaTHBHOCTb He Ha6JIIO,!(aeTC51. 

Ta6JI1111a 7 
<l>yll,llaMeUTa.IlbHble H )'.letjiOpMaQHOUHhle XapaKTepHCTHKH o6p013QOB C 

MliHHMa.TibHbiMH U M3KCHJ\UlJibUbiMII 3HaqeHHIIMII pa3pblBHOii AJIHHhJ 

XBoifHaa JlHCTBeHHrut XBoiiHaH JlHCTBeHHaH 
TMM u:errmono3a u:eJDIIOJI03a XTMM XTMM 

XapaKTep-
1-iCTHKil 3Ha«eHHJJ xapaKTePIICTHK rrpu L ,M 

6090 4330 5610 13610 5250 3800 I 5020 3650 3440 2550 

<fJyHJ(aMeHT- i I 

11,29 11,13 .•.•• 
anbHhJe: 

FeB ,MIIa ,1,07 1 '11 0,89 I 0,90 1,23 1,06 0,99 I 0,79 
SV, MIIa 2,69 3,06 2,23 2,17 3,38 3,39 3,73 3,66 3,47 2,87 
Fz ,,[(JK /M 2 187 139 124 124 150 136 138 141 114 103 
Lo,M 3440 13630 12450 2450 2140 2490 1910 1600 2090 2000 
V, cM'Ir 1,61 1,77 1,61 1,54 1,76 2,05 1,85 2,08 2,25 2,33 
lcp; MM 1,97 1,86 j1,36 0,96 1,49 2,25 ,1,25 ,1,54 12,22 1,71 
dcp, Ml<M 34,2 J32,4, 31,8 33,9 46,7 34,4 33,6 47,0 .43,4 43,1 
,[(e.popMa- ' '· U.llOHHbfe : 
E,,Mna ~710 3640 5460 3480 3890 1920 3620 2640 2420 1250 
E,,MIIa 1950 1710 3000 1890· 2310 1310 2120 1390 1350 830 
Ez,MITa 560 520 740 j820 690 650 620 350 ,620 400 
<n,MIIa ' 17,5 13,2 15,5 13,8 11,2 8,4 11,3 7,0 17,3 4,6 
crJ,MITa 121,7 17,8 21,3 17,4 20,1 11,4 18,5 11,3 9,4 8,7 
O'p,Mlla 35,2 28,0 34,0 24,3 31,1 17,1 28,5 16,5 14,1 12,3 
El, o/o '0,38 0,37 0,30 0,40 0,30 0,45 0,32 0,28 0,32 0,38 
EJ, o/o D,56 0,59 0,49 0,57 0,64 0,66 0,64 0,55 0,47 0,77 
Ep, o/o 2,00 1,84 1,~6 1,52 1,40 1,36 '1,36 1,20 I ,16 1,48 
El, MH· cM 2 40,4 21,2 44,5 21,0 34,3 23,0 32,7 41,1 . 30,7 25,0 
Go, Mila 647 544 684 694 516 382 482 391 317 281 
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BbZBOObl 

I. lh 11CCJie,n:oBaHHh!X tiOJiyijJa6p11KaTOB, KOTOpbie 11CITOJih3YIOT 

,!(JHI ITpOI13BO,!(CTBa KHHJKHO-lKypHaJihHOll 6yMarH ,!(JIJI oijJCeTHOll ITe

qaTI1, 6onee Bh!COKI1e xapaKTepHCTHKI1 ,n:eijJOpMaTI1BHOCTH 11MeeT 

JIHCTBeHHaJI 6eJieHaJI l.(eJiillOJI03a; 3aTeM B ITOpll,n:Ke y6h!BaHI1JI 11,!1yT 

xsoiiHaJI 6eneHaJI u;enJIIOJio3a, XTMM (KaK xsoiiHaJI, TaK 11 JIHCTBeH

HaJI o6uapyJKHBaiOT ITp11Mepuo pasuyiO ,n:eijJopMaTHBHOCTh) 11 TMM. 

2. Eonhllleii npoquocThiD 66na,n:aeT xsoiiHaJI 6eneuaJI u;enJIIO

JI03a. JlHCTBeHHaJI 6eneHaJI u;enmon03a 11 XTMM o6uapyJKI1BaiOT 

IIpHMepHo paBHhie ITO sen11q11ue xapaKTepHcTHKH npoquocTH. Ha11-

Meuee ITpoquoH: OKa3anacb TMM. ' . 

3. CTaTI1CTI1qecKHH aHanm ITOKa!mn, qTo ijJyu,n:aMeHTaJihHhie, 

,n:eijJopMai.(I10HHhie 11 ITpoqHOCTHhle xapaKTepHCTI1KI1 BCeX 11CCJie,n:o

BaHHhiX nonyijJa6p11KaTOB HMeiOT BbiCOKHe K03ijJijJHL(HeHThl Bap11al.(l111 

( OC06em!O ijJpaKI.(HOHHhlll COCTaB ITO ,!(JIHHe BOJlX)KHa), T. e. CTa611Jib

HOCTh KaqeCTBa B TeqeuHe KBapTana 6biJia Hl13KOll. Ilp11qeM y MeXa

HJ1qeCKI1X Mace IIO CpaBHeHI1IO C l.(eJIJIIOJI030ll B 60JibllleH CTeiTeHH 

ITO,n:BepJKeHbl KOJie6aHHJIM xapaKTepHCTHKH ijJyH,n:aMeHTaJibHhiX 11 ,n:e

ijJOpMai.(HOHHbiX CBOllCTB, a xapaKTepHCTI1KI1 npoqHOCTll 6onee CTa-

6HJihHhl. 

4. Hp11 nepexo,n:e OT ITapHOll K MHOJKeCTBeHHOll KOppeJIJIL(I111 

TeCHOTa KOppeJIJII.(lll1 ijJyH,n:aMeHTaJibHhiX CBOi1cTB C xapaKTep11CTI1Ka

MI1 ,n:eijJopMaTHBHOCTI1 11 ITpoqHOCTH \IOBhl!llaeTCJI. 

.. 5. TecHoTa KoppeJIJIL(HI1 xapaicTep11CTHK ,n:eijJopMaTI1BHocTI1 11 

npoqHOCTI1 y o6pa31.\0B 3aBO,!(CKOrO ITp0113BO,!(CTBa OKa3aJiaCh HeBhi

COKOll. IJp11qeM ,n:Jili pa3Hh!X BI1,!(0B ITOJiyijJa6p11KaTOB Ha6JIIO,!(aiOTCJI 

CBOI1 3aKOHOMepHOCTI1. 

6. Ben11qi1Hbi K03ijJijJHI.(HeHTOB KoppeJIJIL(I1H xapaKTep11CT11K 

npoqHOCTI1 ll ,n:eijJopMaTHBHOCTI1 ITO,!(TBepJK,n:aiOT CBe,n:eHI1JI 0 TOM, qTo 

B CJiyqae 11CITOJib30BaHI1JI ,!(Jill pacqeTOB Bbi60pK11 o6pa31.\0B MaTep11a

Jia, OT06paHHh!X B ITp0113BO,!(CTBeHHhiX YCJIOB11JIX, TeCHOll KOppeJIJIL(I111 

MeJK,n:y 11CCJie,n:yeMhiMI1 xapaKTep11CTHKaMI1, J<aK .ITpaBI1JIO, He Ha6JIIO

,n:aeTCJI , OTCYTCTByeT 3aKOHOMepHOCTb B TeCHOTe KOppeJIJIL(I111 ITp11 

ITepexo,n:e OT o,n:Horo s11,n:a MaTep11ana K .!(pyroMy. 

7. Eonee JKeCTK11e ITp11 11CIThiTaHI1JIX Ha pacTJIJKeHne o6pa3L(bi 

(T. e. HMeiOII.(He 6oJiblllYI0 BeJII1qHHY HaqanbHOro MO,!(YJIJI yiTpyroCTH 

11 MeHblllYIO BeJIHqi1HY ,n:eijJopMai.(HI1 pa3py!lleHHll) HMeiOT 60Jihlllee 

OTHOCHTeJibHOe co,n:epJKaHI1e B CTpYKType ijJpaKL(I1i1 C ,!(JIHHOH BOJIOKHa 

,!(0 1,8 MM. 

8. QqeBll,!(HO, MOJKHO ITpe,n:ITOJIOJKI1Th, qTQ BeJinqnHa KpHTll

qecKOll ,n:JII1Hbl BOJIOKHa o6yCJIOBJIHBaeT XO,!( KpHBOH 3aBI1CllMOCTll 

Ha BTOpOM yqaCTKe ,n:eijJopMHpOBaHHJI MaTepnana, T. e. B 06JiaCTH 

3aMe,!(JieHHOll yiTpyroCTI1.'· C ee, yBeJII1qeHHeM 3ijJijJeKTHBHhiH MO,!(YJib 

yiTpyrOCTll CHI1JKaeTCJI. 
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9. flp11 pa3JIWIHOM COCTOl!HI111 CTpYKTyph! o6pa3l.\a IIOJiy<}la6-

p!1KaTa ( B Ha!lleM CJiyqae paBeHCTBO MeJKBOJIOKOHHhlX CHJI CBl!311 11JII1 

cpe,[(HeH ,!1JII1Hbl BOJIOKHa) <}lyH,[(aMeHTaJibHble (IIO K.rrapKy) CBOHCTBa 

BOJIOKHa HeO,[(H03Ha 'lHO BJ!Hl!IOT Ha BeJIH'lHHY xapaKTepHCTHK ,[(e

<}lopMaTHBHOCTH 11 IIpO'lHOCTH. 3THM, O'leBH,[(HO, 11 06"bliCHl!IOTCl! 

3aTpy,l1HeHHl!, B03HHKaiOII.IHe IIpH IIpOrH0311pOBaHI111 Ka'leCTBa l.\eJI

JIIOJI03H0-6yMaJKHh!X MaTepHaJIOB. 

CllHCOK JIHTEPATYPbi 

[1]. KnapK ,ll,JK. TexHOJIOrHJ! uenJIIOJI03hi.- M.: JiecH. rrpoM-CTh, 1983.-
456 c. [2]. KoMapos B.H. AHaJIH3 3aBHCHMOCTH HanpHJKCHHe-.n;e<jJopMaUHJ! npM 
HCITbiTaHMJ!X Ha paCTJ!JKeHHe ueJIJIIOJI03H0-6yMaJKH~IX MaTepHanos I I JiecH. JKypH. -
1993.- N2 2-3.- C. 123- 131.- (II3B. BhiClll. yqe6. 3ase.n;euMil). [3]. KoMapos 
B .H., Ka3aKoB 5I.B. CBH3h <jJyu.n;aMCHTaJJhHhiX cBoilcTB '(no KnapKy) uepa3MO
noToil cyJih<jlaTHOH He6eJICHOH UCJIJI!OJI03bl C xapaKTepHCTMKaMH .n;e<jJOpMaTHBHOCTH 
H npo•JHOCTM I I JiecH.JKypH. - 1993. - N2 2-3. - C. 112 - 116. [4]. K oM a p o B B.H. 
KpHTM'iCCKaH .n;mma BOJIOKHa - <jlaKTop .n;e<jlopMaTHBHOCTJil 11 rrpo'lHOCTM l\CJIJIIO
no3Ho-6yMaJKHhiX MaTepManoB I I JiecH.JKypH. - 1993. - NQ 4. - C. 79 -83. - (I13B. 
Bb!Clll. yqe6. Jase.n;eHHil). [5]. M Jil TP orr OJih cK H il A.K. 3neMeHThl MaTeMaTH
qecKoil cTaTHCTMKH. Bse.n;eHHe B CTaTHCTH'lecKoe HcqncneHHC. - JI.: JITA, 1969. -
274 c. [6]. Mycnex 3Jib-,ll,op.n;yp CaMHp. ,ll,rmaMHKa 6yMaJKuoil neHThi B 
rre'laTHhiX Mall!HHax: AsTOpe<jJ . .n;Hc ... KaH.n;.TexH.HayK. - M., 1987. -20 c. [7]. 
0 c T pep o B M.A. EyMara MH o<jlceTHOii rre'!aTH : rrpaKTHKa HCrronh30BaHHH I I 
U:eJIJIIOno3a, 6yMara, KapTOH.- 1994.- NQ 1 -2.- C. 20-21. [8]. OcTpepoB M.A. H 
Jlj). <l>aKTOpbl, onpe.l(CJIJ!!OJliHC Ka'lCCTBO IIpOXOJK.l(CHHJ! 6yMarH '!epe3 liC'IaTHyiO 
MamHHY I I U:eJIJIIOJI03a, 6yMara H KapTou. - 1993. - M 1. -C. 26 - 29. [9]. 
llynnKailuea C. Ka'!ecTBo J<aK .n;BHJKYlllaH cHna pa3BHTHH poccHiici<HX 6yMaJK
HhJX rrpe.n;rrpHHTHii I I U:eJIJIIOJI03a, 6yMara, I<apTOH.- 1994.- M 3- 4.- C. 23- 25. 
[10]. CHneHKO TI.M. ,ll,HHaMHKa 6yMaJKHoro JIHCTa B TpaHcrropTHhiX cHcTeMax 
liOJIHrpa<jJH'ICCKHX MalllHH : ,ll,HC ... .l(OKT. TCXH. HayJ<. -M., 1993. - 155 C. (!1]. 
<l>n>ITe ,ll,.M. Csoikrna 6yManr.- M.: Jiecii. npaM-CTh, 1986.- 680 c. 

JlocryrrHana 19 Mai11995 r. 

If • 



H3BECTHH BhiCillHX Y'IEEHbiX 3ABE,Il;EHHH 
)I[Q 4-5 JIECH 0 H )J(YPHAJI 1995 

3KOHOMI1KA I1 OPrAHI13AU:I15I I1POI13BO.D:CTBA 

Y,l(K 338.45:519:674 

H. t:P. llABJIOBA 

ApxaHrenbCKHH rocy.n:apcTBeHHOI:M TeXHHLICCKHH yHimepcHTeT 

HCCJIE.D:OBAHJIE YPOBHH 
KOHKYPEHTOCllOCOEHOCTH ,n:EPEBHHHbiX .D:OMOB 

METO,[(AMH PErPECCHOHHOrO AHAJIM3A 

MeTO!IaMH aHaml3a OJIHO<jlaKTOpHhiX 11 MHOJKeCTBeHHhiX pe
rpeccHil 11p01!3Be)1eHa Ol.(eHKa ypOBHH KOHKypeHTOC!10C06HOCTH 
,ll.OMQB M3 HaTypanbHOii ,IJJJCBCCHHhl ITO cpa.BHeHMlO C JJ.OMaMH 113 

IIPYrHX MaTepl!aJIOB. BhiBel(eHhi !10Ka3aTerrn KOHKypeHTocno
co6HOCTH !1pOJIYKI.(HI! )IOMOCTpOCHl!H. florryqeHO ypaBHeH!IC CBH-

3ll MC)K)J;y l(Cl!Oft .D:OMa H ero OCHOBHblMH fiOTJ)C6MTCJlhCKHMH Xa
.paKrep!!CTHKaMl! (KOM<jlopTHOCTh, )IOJirOBeqHOCTh, OrHeCTOH
KOCTh). 

Using methods of single-factor and multiple regressions analysis 
the. valuation of natural wood houses' competitiveness in 
comparison with houses made of other materials has been carried 
out. The competitiveness indices of house building products have 
been deduced. The equation of connection between house cost 
and its .basic consumers' characteristics such as comfort, durability 
and fire-resistance has been derived. 

KoHKypeHrocnoco6HOCTb npo.n:yKu;1111 onpe.n:elli!eTcl! TpeMl! 

B3al1M03aBI1Cl1MbiMI1 <!JaKTOpaMH - Ka'!eCTBOM, 1\eHOH, CIIpOCOM. 

Y crreuJHal! pearrmal\Hll 3aBHCHT oT Ha6opa onpe.n:erreHHbiX rroTpe611-

TeJibCKHx CBOHCTB TOBapa, YAOBJieTBOplUO!llero IIOKyiiaTeJIJI B .[(aH

Hb!H MOMeHT BpeMeHI1 Ha ,[(aHHOM pbiHKe. Te311C 0 TOM, 'ITO 0 KOH

KypeHTOCIIOC06HOCTI1 TOBapa MOlKeT CBI1,[(eTeJibCTBOBaTb HaJII1'll1e 

Tpe6yeMOrO COOTHOIIleHI1JI Me)K,[(y lleHOH 11 IIOTpe611TeJibCK!1MI1 xa

paKTepHCTI1KaMI1, II03BOJIJ!eT CTaBI1Tb BO!lpOC 06 113y'leHI1H :nofi B3a

!1MOCBJI311 MaTeMaTI1KO-CTaTI1CTH'leCKHM11 MeTO,[(aMH. 
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MeTO.z:lhi aHaJI!13a Koppemn-111i1 11 perpecc11il, nepBoHa'!aJibHO 

pa3BI1Tbie 6!10JioroM K.IT!1pcoHOM, aKTHBHO 11CilOJib30BaJI!1Cb B 3KO

HOMI1'!ecK!1X 11CCJie.[IOBaHI15IX C KOHQa 30-x rr. (Y.C.Mi1T'!eJIJI, r.Myp, 

r.Y:mJiec - 11CCJie,LIOBaH!151 KOH'b!OHKTyphi; X.YopKI1Hr, r.TOJIJiei1 -

ceJibCKOX035IHCTBeHHa51 3KOHOMI1Ka; A.XaHceH, ,ll;.M.KeilHc, 

51.TI1H6epreH- MaKp03KOHOM!1Ka). T11nbi npo6JieM, pernaeMbiX 3TI1-

MI1 MeTO,[IaMI1, pa3H006pa3Hbl: 3aBI1CI1MOCTb TOBapHbiX QeH OT 3KO

HOMI1'!eCKI1X ycJIOBI1H, <PaKTOpbi, BJII15I!Oil\11e Ha Me)!{,LiyHapO.I\HY!O 

ToproBJI!O, 11 T . .z:l. [2]. 
B llOCJie,[IHHe rO,Libl C pa3BI1TI1eM KOMilb!OTepHOH TeXHI1KI1 Me

TO,Libl perpeCCHOHHOro ai-!aJII13a CTaJIH 11CilOJib30BaTb np11 OQeHKe 

ypOBH51 KOHKypeHTOCilOC06HOCTI1 npOiJ:YKI-11111. B '!aCTHOCTI1, CHCTeMa 

KOPTEP [3] oQeH!1BaeT TeXHI1'!eCKI1H 11 TeXH11K0-3KOHOMI1'!ecKHH 

ypoBeHb H3,[1eJII151 Ha OCHOBe KOppeJI5IQI10HHbiX 3aB!1CHMOCTei1 Me)!{)l;y 

TeXHI1'!eCKI1MH, 3CTeTI1'!eCKHMI1, ,1\pyrHMH ll0Tpe6HTeJibCKHMH 11 31<0-

HOMH'!eCKHMH ero napaMeTpaMH. MeTO.z:l nocTpoeH Ha HCnoJib30Ba

HHH 0,[\HOtPaKTOpHbiX perpeCCHH. 0.[1HaKO 1Ip11 OQeHKe ypOBH51 KOH

KypeHTOCTIOC06HOCTH MOryT 6b!Tb ~CilOJib30BaHbl TaKJKe 11 MHOJKe

CTBeHHbie perpeCCHH. 

AKTyaJibHOCTb 11CCJie,[IOBaHHH B 06JiaCTH KOHKypeHTOCTIOC06-

HOCTI1 ,LiepeB5IHHbiX ,LIOMOB, nOCTaBJiiieMbiX Ha 3KCnOpT H Ha pb!HOK 

EBponeilcKoro CeBepa Pocmrr, OTMe'!eHa HaMnpaHee [7,8]. B .z:~aH
Hoil pa6oTe npe,L~JiaraeTC51 OQeHHTb MaTaMaTI1KO-CTaTHCTI1'!eCKHM11 

MeTO,[IaMH ypoBeHb KOHKypeHTOCnOC06HOCTI1 ,LIOMOB 113 HaTypaJibHOH 

,LipeBeC!1Hbl, 113rOTOBJI5IeMbiX no TeXHOJIOrHH. OQHJII1H,LipOBKI1 6peBeH 

tPHPMbl « MaKpOH» (IP11HJI5IH,LIH51), 11 CXO)l;Hb!X OTe'!eCTBeHHbiX, no 

CpaBHeHH!O C ,LIOMaMll ,Lipymx KOHCTpYKLIHH, Ha116orree ill11pOKO 

npe.z:~cTaBJieHHbiX Ha pbiHKe CeBepa Pocc1111. 

ToBapbl-KOHKypeHTbl ,1\0JI)!{Hbl OTHOCI1TbC51 K O,LIHOMY ICJiaccy, 

n03TOMY CpaBHHBaeM ,[IOMa 06Il\eH nJIO!l\a.[lb!O 94 M2 113 CJie.[ly!O~HX 
THnOB CTeHOBbiX MaTep11aJIOB: 

I) OQHJIHH.LipOBaHHbie 6peBHa ( cocHa, eJib ). ITpe.z:~JiaraeTc51 
paCCMOTpeTb ,[IBa BapHaHTa. ITo CpaBHeHH!O C nepBb!M BO BTOpOM 

6peBHa aHTHCenTHpOBaHhl, nO,[IBeptHYTbi OrHe3all\HTHOH o6pa60TKe; 

2) .z:~epeB5IHHbie naHeJIH ( <PaHepa, )J;BIT, yTenJIHTeJib, CTeHbl 

OillTyKaTypeHbl, !1MeeTC51 napOI130JI5IQI151); 

3) KpaCHbiH KHpllH'! ( CJIOH illTyKaTypKH, yTenJI5I!Oil\HM naKeT 

113 MHHepaJibHOH BaTh!, o6epHyroj:j nepraMHHOM); 

4) CllJI!1KaTHbiH KHpnll'! (rnTyKaTypKa, yTenm1TeJib, KaK B n.3); 

5) 6eTOHHbie naHeJIH (KepaM311T06eTOH, yTenJIHTeJib ); 

6) ap60JIHT0Bble 6JIOKI1 ( OtPaKTypeHbl QeMeHTOM, yTei!JIH

TeJib- TepMOJillT). 

)J;aHHbie 0 QeHaX Ha ,[IOMa npHBe,[leHbl B Ha!160Jiee CTa611JibHOH 

BaJIIOTe - .LIOJIJiapax CIIIA. 
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, CocTaB 11 3HaqeHI1e ITOKa3aTenefi KaqecTBa (IToTpe6nTeJI&CKI1X 

XapaKTepHCTHK), ITO KOTOpb!M CpaBHI1BaiDTC>I 113,[\eJIHll, OITpe,!leJ1l!IDT

Cl! 3aiTpOCaMI1 ITOTpC611TCJICll 11 HOpMaTI1BHblMI1 Tpe6oBaHHl!MM K 

CTCHOBhlM MaTepnanaM B CTpOHTCllbCTBC (4, 5, 7, 9 - JJj. 3TH ,[lal!

Hb!C ITpilBC,[ICHhl B Ta6n.J, pa3MCpHOCTb <j:>H3HKO-TeXHlfqeCK!1X ITOKa-

3aTeJiefi ,[\Jill y)J.06CTBa MaTeMaTI1qeCK11X pacqeTOB COXpaHCHa B COOT

BCTCTBHH co CH11IlaMH [9 - II]. 
B CI1CTeMe KOPTEP npn onpe,l\eJieHI111 TeXHI1K0-

3KOHOMlfqecKoro ypoBHl! 113,1\eJIHl! 11p11MCHl!IDT O)J,I1H 3KOHOMHqeCK11H 

110Ka3aTCJib - 1-\CHY, O,!(HaKO B 3KOHOM!1Ke ,!(OMOCTpOeH!151, C TOqKH 

3pCHI15l J<j:><j:>eKTHBHOCTI1 11pOI13BO,[ICTBa, 60Jib!llOe 3HaqeHI1e HMeiDT 11 

ITOKa3aTCJII1 Tpy,!IOCMKOCTH 3aBO,!(CKOrO 113rOTOBJieHHl! 11 MOHTaJKa 

J M2 CTeH. IJ03TOMy 11X l.\CJICC006pa3HO BKJIJOqi1Tb B COCTaB aHaJIH-

311pyeMhlX. 

BecoMOCTh KaJK,[Ioro 113 ITapaMeTpOB KaqecTBa )J.Jil! rroTpe611-

Teneli rrp11se,n:eHa ,!\Jill ycnos11li pbiHKa cesepHOHH l.\CHTpaJI&Hofi Poc

CI111, cTpaH 3ana,[IHOH Esporr&r. B ceficMooiTacHbiX palioHax c 

TeiTJihiM KJIMMaToM (IDr PoccHH 11 ,[(aJibHHH BocToK; 5Jrrorml!, CiliA) 

ITOBbllliaCTCR BCC ITOKa3aTCJil! ceiicMOCTOHKOCTI1 [I 2]. 
IloKa3aTeJII1 KaqecTsa s c11cTeMe KOPTEP Ol.\CHHBaiDT ITO 

,1\BYM Kp11TCp11l!M: H3MCHCHI1ID KaqeCTBa B 3aBHCI1MOCTH OT rrapa

MCTpOB 11 OTHOCHTCJibHOMY Becy !IOCJIC,!(HUX. YpOBCHb KOHKypeHTO

Cl10C06HOCTU OITpe,!leJil!eTCl! KaK Ha6op perpeCCHOHHb!X <j:>yHKIIUll;. CO 

3HaqeH11l!Ml1 KOTOpb!X cpaBHUBaiDTCR rrapaMeTpbl aHaJII13HpyeMOrO 

U3,[1CJI!1ll (3). 
0)J.UH H3 rrapaMCTpOB 113,1\CJ!Hll orrpe,!ICJil!CTCl! KaK rJiaBHbiH; OH 

cnyJKuT He3aB.11CI1MOH nepeMeHHOH. IIp11MCHI1TeJihHO K pbiHKY Espo

rrelicKoro Cesepa Pocc11n B KaqecTBe rnasHoro noKa3aTCJil! B )J.OMO

CTpOeHHll COrJiaCHO Ta6JI. J BblCTyiTaCT K03<j:><j:>nl.\HCHT TCITJIO!IpOBO,[I

HOCTH. 

IIpe,!lcTaBHM 3asucnMOCTh MeJK,n:y ITapaMeTpaMu B su.n:e rrpo

cTofi perpeCCHOHHOH <j:>yHKL\1111 

I>t(X;), (I) 

r,[le Y, - TeopeTuqecKHe 3Ha qeHnl!; 

X;- rnaBHhiH rrapaMeTp i-ro ll3,!(CJillll, i = l,n; 
n - qucJIO Ha6JIID,[ICHUH B Bbi60pKe. 

B cnyqae rrpe,!lrronoJKeHI:!l! rrpl!MOJIUHefir-wfi 3aBI:!CllMOCTI:! 

MeJK,n:y Y 11.X: 

Y,=a+b X (2) 
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3a,11aqy onpe,!1eJieH11il napaMeTpoB ypaaHeHI1JI perna!OT MeTo,l\OM 

Ha11MeHblll11X KBa,!1paTOB. TeCHOTY mmefiHOH 3aBI1CI1MOCTI1 ycTaHa

BJII1BaiOT C TIOMO!l\h!O K03<\J<jlHI.\11eHTa KOppeJii!l(l111 r. 
HenHHeiiHhie <jlyHI<'-11111 6onee TO'!HO xapaKTep113JIOT 3aB!1CI1-

MOCTh Y OT X. Cnoco6aMH, 113BeCTHb!MI1 B MaTeMaTI1'!eCKOH CTaTI1C

TI1Ke, np11B0,!111M HeJII1HellHY!O <jlyHKl(H!O K JII1Heap1130BaHHOMY B11,!1Y 

Yx' =a+ bX' (3) 

11 peiiJaeM 3TO ypaBHeH11e, COCTaBJIJ!il CI1CTeMy HOpMaJihHh!X ypaBHe-

HHH. 

)J:Jiii Onpe,!1eJieHI1il TeCHOTbl I<p11BOJ!l1HellHOll CBi1311 MelK,!1J 

Tip113HaKaMI1 paCC'!I1TbiBaeM I<OppeJiill(HOHHOe OTHO!IleHHe. 

Ilp11 Kp11BOJIHHeHHOH 3aBI1CHMOCTI1 MOlKeT 6h!Tb ,1\0TIOJIHH

TeJibHO Hafi,11eH I<03<jl<jll11.\HeHT JII1HeHHOH KOppeJiill(HIL }13 HeCJ<OJib

KHX perpeCCHOHHbiX <jlyHKI.\11H Bb!611paeM Ty, KOTOpOH COOTBeTCTBY

!OT Hai160JibiiJee KOppeJii!I.1110HHOe OTHOIIIeHI1e (HeJI11HefiHail 3aB!1CI1-

MOCTb) 11 K03<jl<\Jl1!-111eHT KOppeJiill11111 (JI11HeHHai!). 3TO Tpy,!10eMK11H 

np01.1eCC B Ol.1eHKe KOHKypeHTOCTIOC06HOCTI1, TI03TOMY Mbl !1CTIOJib30-

BaJII1 nporpaMMY STAT 13 [6], a BH.IJ: 3aBI1C11MOCTH Bhi611paJII1 Ha 

KOMTiblOTepe. 

Ilocne pac'!eTa 3Ha'!CHHH perpeccl10HHhiX <jlyHKI.\HH Heo6xo

,n:I1MO onpe,!1eJII1Tb ypoBeHb TeXHI1'leCKl1X xapaKTepHCTHK TIO <jJOpMyJre 

T0= (~)s, (4) 
.I: 

r,11e Y; - 3Ha'!eHHil TeXHH'leCKHX 11 3KOHOMI1'!ecKnx napaMeTpOB i-ro 

m,n:eJIHil, i = 1,n (3Mni1pH'!ecKail <jlyHK1.111JI); 

r,11e 

S - xapai<Tep 113MeHeHI1JI napaMeTpa (no Ta6n.1 ), S = { -1; 1}; 

j - HOMep napaMerpa i-ro H3,!1eJIHi!, j = 1,m. 

YposeHb Ka'leCTBa 113,!1eJIHil B 1.1enoM (Ix) : 
m 

TU=Ix = "f.TU1 R1 , 
j=l 

, 

j=( 

Vj- sec napaMerpa .n:m noTpe6!1Tem (Ta6n.l). 

(5) 

(6) 

B MeT0,!111J<e (3] BBe,n:eHO TIOHiiTI1e Op11eHT11pOBO'!HOH l(eHbl, 

KOTOpy!O Mbl Ha30BeM KOHI<ypeHTHOH (Co): 
Co = Cr lx, (7) 

r.n:e Cr - TeopeTH'!eCKail 1.1eHa (3Ha'!eHHe perpecci10HHOH <jJyHK1.1HH). 

MeTo,!111Ka cso,n:HTCJI I< onpe.n:eneH11!0 TeXHHK0-3KOHOMH'!e

cKoro ypOBH5ll13,!1eJIHil, KOTOpb!H Mbl 0603Ha'!l1M /1: 
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I - CT T I- -1K, 

c}J, 

I',!(e CJI. - .l(eHCTBI1TeJibHal! QeHa 113.l(eJII1l!. 

(8) 

IIpnMeHI1TeJibHO K rrpOJJ:YKJ.111H JJ:OMocrpoeHHl! HHTerparrbHbiH 

IIOKa3aTeJib KOHKyperiTOC!lOC06HOCTH, KaK OTMe'!aJIOCb Bbl!lle, ,!(OJI

)!(eH 6b!Tb ).10IlOJIHeH OQeHKOH Tpy.l(OeMKOCTI1 3aBO,!(CKOI'O 113I'OTOB

JJCHHJl 11 c6opK11 I M2 CTeH: 

[z= T~ 7IK; 
}1, 

T" 
I3= _T_jK' 

T" 
}1, 

CT I c K' 
}1, 

(9) 

(10) 

· (I 1) 

1).1e [z, ~3 - TCXH11K0-3KOHOMI1'!eCK11e ypOBl-111 IlPOAYKJ.11111 .l(OMOCTpOe

iml!, pacC'!I1TaHHhie Ha ocHoBe rroKa3aTenei1 TPYJJ:OeM

KOCTH; 

T', 'J'' - COOTBeTCTBeHHO TpYJJ:OeMKOCTb 3aBO;:(CKOI'O 113I'OTOBJieHI1l! 

11 C60pK11 1 M2 CTCHhi; 

]4 - 111HerpaJibHb!H IlOKa3aTeJib I<OHKypeHTOC!lOC06HOCTH Ilp11-

MeHHTeJibHO I< ,D:OMOCTpOeHHID. 

OQeHKa rroTpe611TeJibCKHX xapatnep11CTHK .n:oMOB pa3JI11'!HbiX 

KOHCTpYK1.111H C HC!lOJib30BaHI1eM KOppeJil!J.11111 OT I'JiaBHOI'O rrapaMeT

pa - K03cjlqmQ11eHTa Te!lJIOIIpOBO.lJ:HOCTif''(IlO .ll:BYM BapHaHTaM) -

rrpi1Be).1eHa B Ta6n.2. 

Pe3yJibTaThl KOppeJil!J.1110HHOI'O aHaJII13a IlOKa3aJIH, 'ITO C TO'!

KH 3peHI1l! TeXHI1'!eCKHx, 3CTeTH'!eCKI1X H APY111X rrorpe611TeJibCKI1X 

xapaKTep11CTHK IiaH60Jiee KOHKypeHTOC!lOC06Hbl ,!(OMa 113 OJ.111JII1H

,n:poBaHHblX 6peBeH, Hai1MeHee - 113 ap60JIHTOBb!X 6JIOKOB. C IlpHMe

HeHI1eM aHTHCe!lTI1KOB 11 aHTI1Il11peHOB !lOKa3aTeJib ypOBHJl Ka'!eCTBa 

.lJ:OMOB 113 HaTypaJihHOH .n:peBeCI1Hbl yBeJII1'!11JICJl Ha I2,8 IlYHKTa. 

C yqeTOM aHaJIH3a QeH (Ta6n.3) .n:epeBJJHHble.)J;OMa TaJ<)!(e 

Hai160nee KOHKypeHTOC!lOC06Hbl, HO pa3HHQa Me)!(){y' ;JKCTpeMaJib

HbiMI1 3Ha'!eH11l!Ml1 IlOKa3aTeJil! I1 3,ll:eCb yMeHblllaeTCl! ITO cpaBHeHHID 

c ypoBHeM KaqecTBa 113-3a rrp11MeHeHHl! MeHee .n:opom~,.p-3.n:enni1. 
KoHKypeHTHal! QeHa .n:oMa 11:l' 6peBeH cocTaBnl!eT 20 231 .n:onnap 

CIIIA, '!TO 60Jib!lle .n:eliCTBI1TeJibHOH B 1 ,4 pa3a. . . • "n 
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ITapaMe-
TJlbl 

KoM<j>opT-
HOCTb: 

Y, 

Yx 
IK, % 
11; R 

Bnaro-
ll30JHUl;IUI: 

y 
' 

Yx 
I", % 
11; R 

Bo3.n:yxo
npomma

eMOCTb: 

Y, 

Yx 
/J..:, Ofo 

11; R 
,lJ;onro-

(BapuaH T I 
sapHaH T 2 

Y, 

Y, 

fx, o/o 

T]; R 

OrHe-

I 
I 
' ! 

1 
' CTOi1KOCTh ! 

(BapHaH T f I 
BapHaH T 2 

Y, 

Yx 

IK, o/o 

T]; R 

0!111J!IIH)I-

poBaHHbte 
6oesHa 

I 

2,433 
243,30 

0,008 

0,0107 
133,75 

0,96 

2,829 
294,69 

50 
100 

54,366 
70,340 
91,97 
142,20 

0,25 
0,50 

0,44_!! 
0,531 
55,68 
94,16 

9 « JiecHoH mypHarr » N!~ 4- 5 

I 

,L(epeBJIH-
Hbie na-

He.Jlll 

4 

I ,867 
46,68 

0,010 

0,0093 
93,00 

15,96 

2,821 
17,68 

30 
30 

25;009 
44,080 
119,96 
68,06 

0,5 
0,5 

0,318 
0,407 
157,23 
122,85 

I 

I 
I 

Kilt nuq 
KpaCHbii:.f CHJIHKaT-

HbiH 

7 11 

9,202 

I 
9,833 

131,46 89,39 
11 = 0,826; R = 0,170 

0,014 0,014 

0,0139 0,0139 
99,29 99,29 

11 = 0 754· R = 0 156 
~ , I , 

2 2 

2,850 2,850 
142,50 142,50 

11 = 0,721; R = 0,149 

200 200 
200 200 

202,640 210,083 
202,806 209,420 
98,70 95,20 
98,62 95,50 
11 = 0,993;R = 0,146 
11 = 0,969; R = 0,143 

I 
' I 

2 2 - -
2 2 

2,031 2,180 
2,030 2,171 
98,47 91,74 
98,55 92,12 

11.= 0,970;R = 0)43 
11 = 0,975;R- 0,144 

I 
I 
I 

I 

BeTOHHbie 

naHeJIH 

18 

7,683 
42,68 

0,013 

0,0136 
104,62 

242 

2,848 
I ,18 

200 
200 

182,419 
184,742 
109,64 
108,26 

2 -
2 

1,673 
1,690 

119,55 
118,34 

I 
I 
I 

Ap6orrn-
TOBbie 
6JIOJ<II 

14 

3,078 
21,99 

0,014 

0,0116 
82,86 

186 

2,835 
1,52 

75 
75 

80,484 
93,630 
93,19 
80,10 

0,5 
0,5 

0,598 
0,672 
83,61 
74,40 
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IIapaMe-
Tpbl 

3ByKO-
H30Jl5IUHH: 

Y; 

Yx 
IK, % 
T];R 

3aJUnTa 
OT pa,ll,Ha-

UHII: 

I 
Y; 

Yx 
JK,% ! 
Tj; R I 

CeikMO
CTOifKOCTb: I 

Y, ! 

Y, ', fx,o/o 
T]; R 

BeTpoBoe 
.uanneH.He: 

Y, 

Yx 
ft:,01o 
-~;R 

YpoBeHh 
Ka'tfeCTBa 

no Bapnau-
TaM: 

I 
2 

01.\HJIHHl(-
posaHHbie 

6pesHa 

38 

38,6I 
98,42 

28 

25,4I 
90,75 

0,7 

I,Oll 
I44,43 

230 

254,2 
90,47 

I,506 
I,634 

I 

I 
I 

,Il,epeBJIH-
Hbie na~ 

HeJIH 

34 

36,07 
94,26 

32 

29,7I 
92,83 

I,4 

0,994 
7I ,00 

230 

230,5 
99,80 

0,870 
Q.,745 

H. </J. IlaeJZOBa 

I 

Km:TIH'I 
KpaCHb!H CHJIHKaT~ 

Hbiii 

'. 
44 44 

46,58 46,80 
94,46 94,02 

TJ = 0,826; R = O,I22 

I 
I9 I9 

I4,98 I4,74 
78,84 I 77,58 

TJ = 0,773; R = 0,080 

I 
I,3 I ,3 

I,274 I,306 
I 98,00 I I 00,46 

TJ = 0,602; R = O,OI33 
I I 

I II 320 320 

I 
339,2 I 34I,8 

1 94,35 93,62 
TJ = 0,965; R = 0,02I 

1,087 0,999 
I ,086 0,999 

' ' 

lpo OJIJJCeHue ma 11. n: iJ 6. 2 
EeTOHHbie \ Ap6orrH-

naHeJIH j TOBbie 
. 6JIOKH 

'48 

45,9I 
I04,55 

IO 

I5,72 
I57,2I 

1,2 

1,203 
I00,25 

350 

331,3 
I05,64 

0,857 
0,852 

I 

48 

40,59 
II8,26 

I5 

22,44 
I49,58 

I ,2 

1,031 
85,92 

300 

273,8 
I 09,58 

0,723 
0,689 

flpHMeHeHHe BbiCOKOIIpOH3BO)l.HTeJibHOH TeXHOJIOrHH 0!~11-
JII1H)l.p0BKH 6peBeH Bb!paJKaeTC5! B TOM, qTO IIOKa3aTeJib h=2,595 

(BapHaHT 1), 11JII1 B 3,5 pa3a 60Jibllle, qeM y 6eTOHHO-IIaHeJibHOrO )l,O

Ma. flp11 aHaJII13e IIOKa3aTeJI5! f3, KOTOpblH yqJ1TbiBaeT Tpy)l.OeMKOCTh 

c60pK11 )l,OMOB, Bbll1rpb!IIIHO BbirJI5l)l,5lT )l.OMa 113 6eTOHHhiX naHeJieH, 

HO BO BTOpOM BapHaHTe Ha!160Jiee KOHKypeHTOCIIOC06Hbl BCe-TaKH 

)l.OMa H3 HaTypanbHOro )l.epeBa (Ta6n.4). 

ilHTerpaJibHblH IIOKa3aTeJib KOHKypeHTOCIIOC06HOCTl1 (/4) 

TaKJKe Ha!160Jiee BhiCOK )l,JI5! )l,OMOB !13 OQ11Jil1H)l.pOBaHHb!X 6peBeH 

(Ta6n.5). 

IIpnMeHeHne 3KOJiornqecKH qucToro n He,ll;opororo yTeiiJIHTe

JI5! B 113rOTOBJieHH11 )l,OMa l13 6peBeH CH113l1T K03!jlljJHQHeHT Tel1JIO!IpO

BO)l,HOCTl1 B 1,9 pa3a [4], a ypoBeHb KOHKypeHTOCIIOC06HOCTH TaKoro 

)l,OMa eiQe yBeJIWiHTC5!. 
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Ta6nn1.1a 3 

U:eHa, !lOnna phi CiliA 
YpOBHb 

CreHOBOii YpoBeHh 
):(eiicTBH· 

QeHOBOif 
MaTepMaJI Ka'-:IeCTBa reoperwre- KOHKypeHT- KOHKypeHTO-

,[(OM a CKa.a Hall TenhHa.a crroco6-
' HOCTH 

01\HIIHH,llpO- 1,506 12286 18502 14000 1,322 -
BaHHbie -- -- -- --
6peBIJa 1,634 12381 20231 14300 1,415 

)J;epeBJIHHbie 0,870 11460 9970 11578 0,86! 
naHeJin -- -- --

0,745 11559 8611 11578 0,744 
Knprrnq: 
KpaCHhii1 1,087 396!3 43059 42300 1,0!7 

-- -- -- -- --
1,086 39613 43020 42300 1,0!7 

CHJIMKaTHbill 0,999 43843 43799 39000 1,123 
-- --

0,999 43828 43785 39000 1,123 
ECToHHbie 0,857 30623 26244 35250 0,745 

naHeJIH -- -- --
0,852 30654 26ll7 35250 0,741 

Ap60IIHTO- 0,723 I 13496 9758 9195 1,061 
BhJe 6IIOK11 -- -- -- --

0,689 I 13588' 9362 9195 1,018 

II p 11M e q a H He. B '-IHCJIHTene .u.aHHbie ,rr,.rui nepBoro BapHaHTa 
6peBeH; B 3HaMeHaTene- ,l.J,JIH BToporo. 

AHaJII13 JIOfi1'-IeCKOM CBll311 MelKJ:~Y ~eHOM ):(OMa 11 ero TIOTpe6!1-

TeJibCKI1MI1 . xapaKTepHCTHKaMH MOlKHO BblllOJIHHTb C TIOMO!l(b!O 

MHOJKecTBelmoif Kopperrii~~om Iia ocHoBe Bbi6opKH ):(aHHbix o noMax 

pa3JIJ.!qHbiX KOHcrpyK~Hi1 (eM. ra6rr.l ). PaccMorpHM ypaBHeHHe 

MHOlKeCTBeHHOH JIHHeHHOH perpeCCHH 

rJ:~e . . . 

XI = GJ.234 + hi2.34 X2 + bl3.24 X3 + bi4.23 X4 , 

XI - ~eHa ):(OMa, J:~OJIJiapbi CiliA; 
X2 - KOMQJOPTHOCTb, 6aJirr; 

X3 - ):(OllfOBeqHOCTb, JieT; 

X4 - orHecTOHKOCTb, q; 

(12) 

GJ.234 - CB060):(Hb!H qJieH ypaBHeHHJ!; 

b12.34 (b2), bl3.24(hJ), bi4.23(b4)- qJ1CTbie K03QJQJH~HeHTbl perpec~ 
CHH. 

,lJ;Jill onpe):(eJieHI.-!ll K03QJQJH~HeHTOB perpeCCHH COCTaBJIJI!OT 

CHCTeMy HOpMaJibHb!X ypaBHeHHH. 0Ha peruaeTCll MeTO):(OM ,lJ;yJIHTJia 

[2],' MOfYT 6biTb HCTIOJib30BaHbl TaKlKe MarpnqHbie MeTO):(bl. B pe-

3YllbTaTe norryqaeM ypaBHeHHe 

XI= 6035,74-546,13 x2 + 26,80 x3 + 16922,32 x4. (13) 
K03QJQJH~HeHT MHOJKecmeHHOH KOppeJill~HH R1.234 = 0,9935; 

K03cpQJH~HeHT MHOlKeCTBeHHOH ):(erepMHHa~HI1 R~234 = 0,987. K03cjJ-

cpH~HeHTbi qaCTHOH KOppeJIJI~HH T!2.34= -0,868; Tl3.24= 0,312; 
T!4.23 = 0,9193. 

9* 
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CTeHonoii 
MaTepMaJI 

.!(OM a 

0!11iJIHH/IpO
BaHHhle 6peBHa 

}J;epeBHHHhie 
nauenu 

Knpmrq: 
KpaCHblif 

CllnMKaTHbiH 

EeTOIIIIbiC 
rraH~YH 

Ap6omnonhre 
6JIOKH 

BapnaHT 
I 

1,506 

0,870 

11,087 

I 
1 0,999 

0,857 

1 0,723 

H. <P. IlaoRoaa 

BapHaHT 
2 

1,634 

0,745 

1,086 

0,999 

0,852 

0,689 

Tpy.l(oeMKOCTh, 
qeJI.-q/M2 

Teopenr- tjJaKm-
qecKaH qeci<aJI 

3,102 
16,012 
3,218 
15,496 

2,852 
33,10 
2,847 

35,745 
2,868 
27,478 
3,026 

1,80 
21 

3,62 
15 

2,5 
37 
2,5 
37 

3,29 
19,6 
12,8 

16,769 15 

Ta6JIH!1a 4 

b./h 

BapuaHT 
l 

2,595 

1,148 ·' ' 
0,773 

0,899 .. ) 

1,240 ,I 

0,973 
1,138 
0,965 
0,747 
1,202 
0,171 
0,808 

BapHaHT 
2 

2,815 
1,245 
0,662 
0,770 

1,239 
0,972 
1,138 
0,965 
0,743 
1,195 
0,163 
0,7 !0 

IT pH Me q a H Me. B q11cmrrene noK33aTCJH1 TPY.UOCMKOCTH H3roTOBJieHHR; 

n 3HaMeHarene - c6opiuL 

. llHTeprrpeTal\lill pe3yJI&TaTOB MOJKeT 6&ITh TaKoii. YpaBHeHHe 

perpeccam (13) TIOKa3hiBaeT, 'lTO l\eHa, orrpe,il;eJIJJeMal! crrpocoM Ha 

1-\0M·a, B, 3HalJHTeJJhHOH Mepe 3aBHCI1T OT Tpex <jJaKTOpOB: KOMQJOpT

HOCTH, ,il;OJlfOBe'!HOCTH, OfHeCTOHKOCTH. J1CXO,il;J! H3 3Ha'leHHH K03<jl

<jli1L\HCHTOB perpeCCHH, ,il;enaeM Bh!BOJ(, lJTO l\eHa l(OMa HMeeT TeH

J(eHill1IO yMeHhlllaTbCJ! Ha 546,13 J(OJIJiapa rrp11 CHHJKeHHH ypOBHJ! 

KOMQJOPTHOCTH Ha I 6aJIJI rrpH HeH3MeHHhiX cpoKe CJiyJK6hi 3)l,aHHJ! 11 

orHeCTOHKOCTH. YBeJIH'leHHe rrpe)l.ena orHeCTOHKOCTH CTeHoBoro 

MaTepHaJia Ha 0,25 'I Bhl3hiBaeT pOClj l_leHhl B cpeJ(HeM Ha 423! J(OJI

JJap (rrpH HCKJI!O'lCHI111 BJI11J!Hl1J!. ).:(ByX ,il;pymx <jJaKTOpOB). ECJIH cpOK 

CJiyJK6hi 3J(aHHJ! 60Jibllle HCXO)l.HOfO, ero QeHa TeopeTI1'!eCKH )l,OJIJKHa 

6hiTh Bhillle (np11 3JIHMI1H11pOBaHI111 BJJI1J!HI1J! ypoBHJ! KoM¢opTHOCTI1 

11 OrHeCTOHKOCT11). 

Ko3qHp11l\11eHThi qacTHOli KoppeJil!l\1111 CBHJ(eTerr&cTBYIOT, Ha

CKOJJhKO rroHHJKaeTCJ! orrpe)l.eJIJ!eMal! <iaCTh BapHal\1111 nocne Toro, 

KaK HCKJIIO'ICHO BJI11J!HI1e )l.BYX )l.pyrHX He3aBI1CI1MhlX nepeMeHHhiX [2). 
2 

Hanp11Mep, r 12 •34 = 0,753 03Ha'!aeT, '!TO nocrre 3JI11MHH11poBaHI1J! 

BJII1l!Hl151 )l,OJifOBelJHOCTI1 11 OfHeCTOHKOCTI1 Ollpe)l.eJil!eMal! lJaCTh Ba

p11al(HI1 noHI1:JKae'rcl! Ha I 00,0- 75,3 = 24,7 %. 
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Ta6rrHQa 5 

YposeHh Qe- Cpamnnerrh- HHTerparrb-
CreHosoii MarepHarr YposeHb HOBOfi KOH- Hb!H K03<jl- HbiH IIOKa.Ja-

).10M a KalfeCTBa KypeHTOCITO· <jJHQHeHT TeJih KOHKY· 
COfiHOCTH(f!) TT!T, peHTocnoco5-

HOCTH (!4) 
0QlfJIHH).1pOBaHHbie ' 1,50~ 1,322 

0,961 
1,270 --6pemm 1,634 ' 1,415 1,360 

.[(epeBJIHHbie 0,870 0,861 
1,154 

0,994 -- --· --naHeJIH 0,745 0,744 0,859 
KHpnwi: 

1,087 1,017 0,923 
KpaCHbiH: -- -- 0,908 

1,086 1,0!7 0,923 
CHJIMKaTHbiH: 0,999 1,123 

0,963 
1,081 
--

0,999 1,123 1,081 
EeTOHHhie rraHeJIH 0,857 I 0,745 

1,366 
1,018 

0,852 0,741 1,012 
Ap6orrHTOBbie 0,723 1,061 

0,810 
0,859 

fiJIOKH I --
0,689 1,018 0,825 

TaKI1M o6pasoM, B pe3ynhTaTe 11ccne,~:~oBaHI1ll CBll3ei1 Me)!(,~:~y 
3KOHOM!1'!eCKI1MI1 11 ITOTpe6HTeflbCKHMI1 -~apaKTepHCTI1KaMH ,[IOMOB 

pasnH'!HbiX KOHCTPYKI..\11H MeTO,[IaMI1 perpeCCHOHHOTO aHan113a BhiBe

):leHbl ITOKa3aTenl1 KOHKypeHTOCITOC06HOCTH, B TOM 'IHCne HHTe

rpanbHb!H J4 (KaK <±JyHKI..\Hll TpeX apryMeHTOB - 1..\CHbl, ypOBHll Ka

qeCTBa·H Tpy,~:~oeMKOCTH 3aBo,~:~cKoro H3TOTOBneHHll 11 c6opK11 I Mz 

CTeHbl). YpoBeHb 3TOTO ITOKa3aTenl! Ha116onee Bh!COK y ,[IOMa CO CTe

HaMH 113 Ol..\11fli1H,I:IpoBaHHhiX 6peBeH. ITo Mepe yny'!IlleHI1ll ero rro

Tpe611TenhCKHX XapaKTepHCTHK (o6pa60TKa aHTHCeiTTHKaMH, aHTH

IT11peHaMH, rrpHMeHeHHe yTeiTnHTeHll) ypoBeHb KOHKypeHTOCITOC06-

HOCTH CTaHOBHTCll ell.(e 60flbllle. 

Ilony'!eHO ypaBHeHHe 3aBHCHMOCTI1 1..\eHbl ,I:IOMa OT ero OCHOB

Hh!X ITOTpe611TeJibCKHX xapaKTep!1CTHK: KOM<±JopTHOCTH, ,[IOflTOBe'!

HOCTH 11 OrHeCTOHKOCTH. 
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foHqaposa HarJ.JlbH MnxafuiOBHa 
pO,[(HJJaCb 8 1970 r., OK0H4UJ1a B 1992 r. C.M 
f1erep6yprcxyro necoTeXHW:IecKym aKa,net.ooo, 
acmrpa~-rr Ka¢c.upb!JKOHOMUJ01 necHoro KoMrmeK
ca. 11McCT 2 ne'laTHbJe pa&.Tht s o6nacTH JKOHO

MHI.JecKoH ouem::H coprnMeHTHoii JaroTOBKH neca H 
rnnerpawrn: npomsonCTila s neconpoMbnuneHHOM 
KOJo.ITUieKCC. 

BJllHIHI:IE COPTMMEHTHOH 3ArOTOBKH WEBECMHI>I 
HA «l>OPMbl OPr AHH3AI.J;IIH 

JIECOIIPOMbllliJIE.HIIbiX IIPE,II.IIPIDITilli 
B HOB.biX YCJIOBIDIX X03HMCTBOBAHHH 

IloKaoaHbi rrpeHMYI.I.\CCTBa HOBbiX opraHina!1HOHHbiX CTPYKTYP 
B neconpoMhilllJieHHOM KOMIIJieKce. YBemfqeHHe .UOJUI copTu

MeHTHoii 3arOTOBKM ,II,peBeCHHhi IIpH3HaHO IIpHOpHTeTHhiM Ha

rrpaBJiermeM pa3BHTMJI B paMKaX ,[(eaTeJihHOCTM XOJI,[(MHrOBOli: 

KOMIIaHHH JleHIIpOMJieC. 
. ' 

'. 
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The advantages of new organizational structures in forestry 
industrial integrated enterprises have been revealed. The increase 
of assortment proportion of logging is recognized as a priority 
trend of development .within the activity framework of holding 
"Lenpromles" Co. ,.f I 
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·TexHonornqecKaJI CTpYJ<Typa nec03aroTOBHTeJTbHoro ITpOH3-

so.n;cTsa cjlopMnposanacb B OCHOBHOM B ITocnesoeHHbiM ITepno.n;. TaK, 

B JleHHHrpa,D;CKOM perliOHe, KaK 1i B l.jeJTOM ITO CTpaHe, 3arOTOBKa 1i 

Bb!B03Ka .D;peBCCHHbl C JTCCOCCK OCYtl.jCCTBJTJICTCJI, rnaBHblM 06pa30M, 

B XJTb!CTaX; HC3Ha qnTCJTbHb!C 06'beMbl COCTaBnJIIOT COpTHMeHTbl !1 

.n:epeBbJI. B coBpeMeHHbiX ycnOBiiJIX TaKaJI crpyKTypa He ciToco6-

CTByeT ynyqUieHiiiO HCITOJTb30BaHHJI neCHbiX pecypcoB, CHHll<eHHIO 

3aTpaT, TOpM03!1T poeT ITp01i3BOiJ:HTeJJbHOCTii rpy,n;a 1i 3cjlcjleKTiiB

HOCTii ITp01i3BOiJ:CTBa. 

· --npeo.n:oneHHe oTcTaBaHHJI B pa6oTe necHoro KOMITneKca ll 

Bb!BO.D; ero !13 Hb!Hell!HerO Kpli31iCHOrO COCTOJlHilJI B03M0li<Hbl JTiilllb 

lipli pa3BiiTiill pb!HO'-!Hb!X OTHOll!eHiill, 3cjlcjleKTiiBHOM peUieHI1!1 flp0-

6JTeM pa!.ji10HaJTbHOrO 11CliOJlb30BaHI1ll !1 BOCITp0113BOiJ:CTBa JTeCHb!X 

pecypcoB, c6aJTaHC1ipOBaHiil1 CTpYKTypbl ITp01i3BOiJ:CTB, fiOJIBJTeHiil1 

HOBb!X cjlopM li TliiTOB ITpe,n;np11JITI1ll, COBepll!CHCTBOBaH111i CliCTeMbl 

yiTpaBJTCHffll [4]. 0,1\HiiM li3 nyTeH MOll<eT CTaTb 113MCHCHHC TCXHOJTO

rli'-ICCKOM CTpYKTypbl nec03arOTOBOK B CTOpOHY paCUI11peH!'fJI 3aro

TOBK11 B COpTHMeHTaX 11 CHI1li<CHI1JI - B XJib!CTaX. 

floBceMeCTHoe ncnonb30BaHHe Ha necoceKe TJill<enoli ryce

Hwmoi! TeXHHKlf ITp11BO,[IIiT K 60JTbllllfM HeraTI-IBHbiM 3KOJTOrliqecKI1M 

fiOCJie,[ICTBHJIM. flpli ,n;eKOH!.jeHTpHpOBaHHOM npocTpaHCTBeHHOM 

paciTonoll<eHH11 necoceqHoro cjloH.n;a n HbiHeUIHeM cooTHoiireHH11 1.1eH 

Ha o6opy.n;osaHHe 11 3apa6oTHoi1 ITnaTbr JICHO, qTo 3aroTOBKa n pac

KpJill<eBKa ,n;peBeCHHbl C liCliOJlb30BaHHeM nerKI1X MexaH113MOB 

(6eH30MOTOpHb!X ITHJI) 6onee BblfO.D;Ha, '-!eM ITp11MeHeHI1e TJill<eJibiX 

Mall!I1H Ha JTeCOCeKaX H .D;OpOrOCTOJ!tl.ji1X ITOTOqHbiX JlliH!1ll ITO pac

KpJill<eBKe XJiblCTOB Ha H!1li<HI1X CKJia,[laX. 

JleCOBO,[ICTBeHHbie !1 3KOJIOrliqecK!1e rpe6oBaHHJI rrp11 3KC

ITJiyaTal.jl11i necos BTopoli n oco6eHHO ITepsoli rpyiTn TaKll<e cytl.je

CTBeHHO orpaHnqnsaiOT ITp11MeHeHI1e Ha necoceKax TJill<eJioli TeXHH

Kn, CliOC06CTBYIOT !ICITOJib30BaHiiiO JierKI1X MeXaHI13MOB. 

ITepe.n;oBbiMH TexHorrornJIMH n neco3aroTOBHTeJibHbiMii Ma

UIHHaMI1 o6na.n;aiOT liiBel.II1J! n (f>nunJIH,[IIill. 0Hn ll<e Han6onee 6nl13-

Kii K JleHHHrpa,11CKOMY perliOHy ITO ITpHpO.D;HbiM ycJTOBHJ!M. 3TO IT0-

3BOJTJICT !1CITOJTb30BaTb OITbiT Hall!liX CeBepHbiX COCe,[lell ,1\JIJ! opraHii-

3al.jlil1 3KOrrornqecKH 6e30ITaCHbiX nec03aroTOBOK. flpeo6rra.n;aiOt!.1HM 

TaM JIBJIJieTCJl COpT11MeHTHblll MeTO.D; 3arOTOBKii ,n;peBeCiiHbl, KOTOpblll 

MOll<eT OCytl.jeCTBJIJ!TbCJI: C !1CliOJlb30BaHHeM 6eH30MOTOpHblX ITHJT; 
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MHoroorrepa~I10HHhiX Maiiii1H - rrpo~eccopos 11 xapsecTepoB, a TaK

l!<e <jlopsap,L\epos. Q6beM ,L\peseCHHhi, 3aroToBmieM&Ii1 MHoroorrepa

~HOHHhiMH MaiiiHHaMH, 113 1'0,[\a B 1'0,[\ B03pacTaeT. 0,[(HaKO rrpo~ecc ., 
HX BHe,L\peHHJ! C,L\eplK11BaeTCJ! CJie,L\yiOIIII1M11 <jlaKTOpaMH: 

6naro,L\apl! Bh!COKOMY ypOBHIO DO,L\fOTOBKH BaJJhiiiHKOB 11 

C,[\eJibHOH CHCTeMe ODJiaTbl Tpy,L\a rrp11 onpe,L\eJieHHbiX YCJIOBHJ!X rrpo

H3BO,L\HTeJihHOCTh Ha JieC03al'OTOBHTeJibHhiX onepa~HJ!X C HCDOJih30-

BaHHeM 6eH30MOTOpHhiX rrHJI 11 KOHKypeHTocnoco6HOCTb py'!HOH 

BaJIKH OC'fa!OTCJ! BCe eil:(e Bb!COKHMH; 

11p11 MeXaHH3a~HH TeXHOJIOrH'!eCKHX orrepa~HH He06XO,L\11MO ,, 

o6ecrre'!HTb pa60TOH BhiCB060lK,T(aeMblX JIIO,[(eJ:i; 

6biCTpOC MOpaJibHOe CTapeHI1e MaiiiHH B CBJ!3H C pa3pa60TKOH 

HOBOfO o6opy,L\OBaHHJ! flOBbiiiiaeT CTerJeHb pHCKa npe,L\npHHHMaTe

JieJ:i, ,[\eJiaiOIIIHX KanHTaJII>H&Ie BJIO)!(CHHJ! B nec03arOTOBKH. KpoMe 

TOfO, BJia,[\CJih~hl JICCHbiX y'laCTKOB orracaiOTCJ! flOBpelK,[\eHHH, KOTO

ph!e MoryT HaHeCTH MaiiiHHhl OCTaiOIIIHMCJ! ,D.epeBbl!M 11 ITO'!Be [3]. 
)],Jill O~CHKH 3cpilJeKTHBHOCTH TCXHOJIOfll'!eCKHX 11p0~CCCOB 

HaMil 6h!JIH paCCMOTpeHbl CJie,D.yiOIIIHe BapHaHThl 3arOTOBKH B COp

THMCHTaX C HCfiO.Ilh30BaHHCM: 1 J TJ!lKeJibiX MHOfOOflepaL(HOHHhiX 

MaiiiHH 11 MeXaHH3MOB ( CKaH,[\HHaBCKal! TeXHOJIOl'Hll); 2) JierKHX Me

XaHH3MOB, MOTODI1JI, CKaH,D.HHaBCKOfO <jlopBap,L\epa l1 JICCOB03a; 

3 )OTC'!CCTBCHHhiX MOTOf!HJI 11 o6opy,L\OBaHHJ!. 

HaHMCHhiiiHX 3aTpaT Tpe6yeT -rpeTHil crroco6. 8 ycnoBHJ!X 

HeCTa6HJibHOCTI1 3KOHOMHK11 11 ,[\eBaJI&BaL(Hi1 py6JIJ! HMeHHO OH B 

6JIHlKaH!ll!1C fO,L\hl MOlKCT CTaTb Hau6onee pacrrpoc-rpaHeHHh!M. 

TiepBOHa'!aJibHbiC BJIOlKCH11l! np11 BHe,D.pCHHI1 CKaH,[\HHaBCKOH TeXHO·: 

JIOrHH BeJIHKH, l103TOMY O'!eHb BalKHO f!OJIHOCTb!O 11Cf!OJih30BaTb ee 

31j_}<jleKTI1BHOCTb. 3TO· B03MOlKHO TOJ!hl<O np11 .D.BYXCMCHHOM pelKHMe 

pa6oTbl [2]. 
CospeMeHHal! c-rpaTeruJI pa3BHT!dl! o-rpacneil necHoro KOM

rrneKca rrpe,D.yCMaTpuBaeT pa3pa60TKY HOBh1X OTHOIIICHHH C06CTBCH

HOCTI1 l1 <jlopM opraHH3a~HH DpC,L\flpHl!THi:f: C03)l.aHHC <jlHpM-

06bC,L\l1HCHHll, npOMhiiiiJICHHO-qJHHaHCOBhiX rpyrrrr, XOJI)l.HHfOB, KOp

nopa~uli, KOHL(CpHOB, aCCOI.ji-!a~HH l1 ,L\pyrHX <jlOpMHpOBaHHii HOBOrO 

pbiHO'!Horo Tuna[!]._' 

B HaCTOl!IIICC BpCMJ! HOMeHKJiaTypa np0113BO,L\l1MOH OTe'!e

CTBCHHOH neC03aroTOBI1TCJlhHOH TeXHHKI1·0rpaHH'!eHa. ,L(aJibHCHIIIee 

pa3BI1T!1e 11 BI-!e,D.peH!1e copn!MCHTHOH TeXHOJI.OrHH C,L\eplK11BaeT MO

HOf!OJI113M JICCHOrO MaiiiHHOCTpOeHHJ!. BOT DO'!CMY B paMKaX )l.CJ!

TCJihHOCTH C03,[\ai-IHOH B JleH!1Hrpa,D.CKOH o6JiaCTl1 XOJI,L\11Hf0BOH 

KOMrraHHH JienrrpoMnec npe,L\ycMa-rpMBaeTCJ! opraHH3oBaTh co6-

CTBeHnoe rrpOH3BO,[\CTBO KOJICCHOH TeXHHKH, JICC03afOTOBHTCJibHOHl1 

,D.epeB006pa6aTbiBaiOIIICH TCXHHKH Ha . rrpe,L\rrpHJ!THJ!X o6opOHI-IOH 

npOMhliiiJICHHOCTH, a TaKlKe COBMCCTHOe flp0!13BO,L\CTBO JICC03arOTO-

>'I h 
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BHTeJibHOH TeXHHKH ,!(Jill COpTHMeHTHOH 3arOTOBKll C 3apy6e)!(Hb!Mll 

qmpMaMH. 

ITepexo,!( Ha copTHMeHTHYID TexHonorniD npu Hanwnm pa3-

BHTOH TpaHCITOpTHOH CeTH l1 ,!(OCTaTO'IHOH 6JIH30CTJ1 rrep.epa6aTbi

BaiOI.IIl1X rrpe.!(rrpHllTHH 3Ha'IHTeJibHO yMeHblliHT 06'beMbl rrepeB030K ll 

3aTpaTbl Ha HHX, yBeJIH'IHT 06'heM 11pliMOH Bb!B03Kl1 Jieca HeiTOCpe.!(

CTBeHHO Ha ,!(BOp ITOTpe6HTeJill. A 06De.!(J1HeHHe .!(epeBorrepepa6a

Tb!BaiDI.IIl1X J1 JieCOITHJibHbiX rrpe,!\11p11liTI1H C JieC03arOTOBI1TeJibHb!MH 

B Te'!eHHe 6JIH)!(ai1wero rrep11o.!(a IT03BOJII1T yBeJII1'111Tb o6'beMhi rrpo-

113BO.!\CTBa. 

3aTpaTbl Ha <jJyHKQI10H11pOBaHI1e H11)!(HJ1X CKJia,!(OB IIpHMepHO 

paBHbl CTOHMOCTI1 3arOTOBKI1 11 TpaHCITOpT11pOBKI1 .!(peBeCHHbl. Orre

pa[\1111, Bb1110JlHlleMb!e B HaCTOlii.IIee BpeMll Ha HI1)!(HHX CKJia,!(aX, 

BCKOpe 6y.!(eT 3Ha'IHTeJlbHO BhirO,!(Hee Bb!TIOJIHliTb B necy. IJocTeneH

Hblll OTKa3 OT HH)!(HHX CKJia,!(OB liBJllleTCll Hai160Jiee Ba)!(Hb!M npe

HMYI.IIeCTBOM copTI-!MeHTHOH 3aroTOBKI1. 

· TaKHM o6pa3oM, .!(Jill BhiXO.!(a necHoi1 H rrepepa6aTbiBaiOI.IIei1 

OTpaCJICH H3 Kp11311Ca np110pHTeT B HHBeCTH[\llliX ,!(OJI)!(eH 6b!Tb OT,!(aH 

JieC03arOTOBHTeJibHOH npOMbllliJieHHOCTH, 'ITO ,!(aCT B03MO)!(HOCTb 

BKJIIO'!HTb npOCTaHBaiOI.IIlle MOI.IIHOCTH nepepa6aTbiBaiOI.IIllX npOH3-

BO,!(CTB~. ,Ll;Jill 3TOI"O 3KOHOMWieCKH Qenecoo6pa3HO Hapli.!\Y C TeXHO

JlOI"HeH 3arOTOBKH B XJlb!CTax BBO,!(HTb CKaH,!(HHaBCKYID COpTHMCHT

HYID TeXHOJlOI"HIO flO Mepe TIOCTYTIJleHHll TeXHHKll. 3TOT CfiOC06 C 

npHMeHeHHeM 6eH30MOTOpHbiX fiHJI H nerKHX MeXaHH3MOB Ha KOJleC

HOM XO.!(y 1103BOJll!eT ITO,!(HliTb 3<jJtjleKTHBHOCTb HHBeCTHQHH, Tpe6yeT 

He60Jlbllii1X CpOKOB peaJIH3aQHH ll peKOMeH.!(yeTCll K lliHpOKOMY 

npHMeHeHHID Ha py6KaX YXO,!(a 3a JieCOM, 06'beM KOTOpb!X Ha e)!(e

f'O,!(HO BOCCTaHaBJlHBaeMbiX TIJIOI.IIa,!(liX CJle.!(yeT B 6JlH)!(aHWHe 1"0,!\bl 

,!(OBeCTH ,!(0 80 %, a npH npoBe,!(eHHH py6oK "rrraBHOI"O TIOJlb30BaHHll -

,!(0 20 .. .30 %. 
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. C.T. KYJIHlliKHHA, B.H. KOCHI(h!H 

KyJrnWKHHa CBemana remia):(bCBHa POJUt

JiaCh B 1964 r., OKOif'UtJia B 1986 r. Cu6HpcKiill 
TCXHOJIOrMliCCKIDf HHCTinyT, J<aJ-f,l:tH,ll;aT 3KOHOMU-

1.ICCKHX Ha)'K, ,ll;OI.lCHf 1\a<lJe.upbi 3KOHOMmm, MC

HC):OKMCIITa H yqera a necnoM xoJKifcrnc Bcepoc
cHiicKoro HHCTHT)'Ta noBhiiUCHllil KBaJllil}nn<au;t-rn 

' pyKOBO~ pa60TilliKOB li CITCUHaiDICTOB nec
HOrO xoJffiicTBa. HMeeT 19 neqalHhiX pa6or B o6-

- Jiacrn 3KOHOMHKH CTOHMOCTHOH Oil.CHKH JICCHhiX 

pecypcos. 

KoCHU.hn-1 Bna.rutMl!p Hmwnaesw:1. pOJlliJ1C$1 n 
1959 r., OKOWIHJI B 1985 r. MocKOBcKHI1 
rocy,ll;apcreeHHLn1 yHHBepcmer, nayqm.rii 
COlpY.n:HHK BHHI:1JIM. HMeeT 12 ,nay'JHLIX 
pa6or no Ol.{CHKe pecypcnoro noTCHU,Ha.Jla 

HC,!lpCBCCHOiJ: npo.iJ.YKUHH JICCa. 

KBOllPOCYOE3KOHO~CKOHOQEHKE 
PECYPCOB MOPOIIIKH B TIO)l;30HE JO)llliOH TAltr.H 

IIpe,lUIO)KeHa KOHKpeTH3au;mi peHTHoro rro.u.xo.na K 3KOHOMH
qecKoll m~eHKe pecypcHoro noTeHu;narra necoa npuMeHHTenbHO K 

,[(HKOpaCTYII..\HM HrO,l(HHKaM. Y CTaHOBlleHbi 3aBHCHMOCTH HaTy

panbHbiX H CTOHMOCTHbiX IIOKa3aTeJiei1: OT ITOTeHU.HaJibHOif H 

3KCnnyaTal.{HOHHOif ypO)I{aifHOCTH. 

A more specific rental approach to the economic estimation of 
forest resources potential as applied to wild berry bushes has been 
proposed. Interrelations of natural-and-value indices and 
potential-and-operational productivity are stated. 

Pa3BHTHe oTe'leCTBeHHoro rrecHoro X03JIHCTB1J. Ha npHHl.(Hnax 

MHOrOl.(eJieBoro JieCOTIOJ!b30BaHHll HeB03MOlKHO 6e3 paCCMOTpeHHll 

BOTipOCOB 3KOHOMH'leCKOH 3!jl!jleKTHBHOCTI1 HCTIOJ!b30BaHHll KalK,!\OrO 

reKTapa JieCHb!X 3eMeJib. B 3THX ycJIOBHl!X OCTpO BCTaeT npo6rreMa 

CTOHMOCTHOH Ol.(eHKH pecypCHOrO TIOTeHl.(HaJia JieCOB. 
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· B HacTOliJl1ee npeMll B o-feqecrneHHoi1 neco3KOHOMH'IecKoi1 

Hayr<e pa3pa6oTaH pll,l.l; MeTO,l.l;HK orrpe,IJ;eJieHHll 3KOHOMH"!eCKOH 01,\eH

KH JieCHb!X pecypCOB [2, 4]. 0,IJ;HaKO, HeCMOTpll Ha MHOI'006pa3He 

IlpO,l.l;YKTOB neca, rrpaKTH"!eCKH Ol.leHHBaeTCll JIH!llb O,l.l;HH 1'13 HHX -

wesecnHa [4]. PecypcaM no60"!Horo nonb30BBHHll, B qacTHOCTH .D:H

KopacTyJl1HM lii'O,l.l;HHKBM, BCe eJl1e He y,IJ;eJilleTCll ,l.l;OCTaTO"!HOI'O BHH

MaHHll [J, 3, 6, 7]. 
Ha!llH HCCJie,IJ;OBaHHll npoBe,IJ;eHbl B IlO,l.l;30He IOlKHOH T3HI'H Ha 

reppnropnn KyiicKoro JieCHnqecrna EopHcono-Cy,IJ;CKoro MJIX Bo

noro,IJ;cKoi1 o6nacTH. B Ka"!ecrne o6beKTa HCCJre,IJ;oBaHHll 6hiJia Bbi-

6paHa ,l.l;HKOpaCTYJl13l! MOpO!llKa npH3eMHCT3ll (Rubus 
chamaemorus L.), !llHpOKO pacnpocrpaHeHHBll B 3a6ono"!eHHbiX ne

cax H Ha BepXOBbiX 60J!OTaX TaelKHOH 30Hbl. IJp06Hb!e nJIOU1a,IJ;H

TpaHCeKTbl pa3MepOM Jx300 M, B KOJ!H"!eCTBe 42 lilT., 3BKJia,[(b!BaJIH 

MeTO,[(OM CJiyqai1HOH Bb!60pKI1 B HaH60Jiee xapaKTepHOM H npo,a:yK

TI1llHOM ,[(Jill MOpO!llKI1 !OlKHOTaelKHOM nme neca - COCHliKe c<iJarHO

BOM c pa3HbiMH noKa3aTeJiliMI1 6HonoruqecKoil: ypolKail:HocTH lii'O.D:

HHKa (Y'6) - OT 30 ,[(0 300 Kr/ra. 06Jl1ee KOJIH"!eCTBO l!I'O.[( MOpO!llKH 

(Y'6) H co6paHHblX lifO).(- 3KcnnyaTal.IHOHHYIO ypolKaHHOCTb MOpow

KH (Y,)- Ha KalK.D;OH TpaHCeKTe onpe.L(eJiliJIH MeTO,[(OM nO,[(C"!eTa. 

B OCHOBY pacqeTOB HOpMaTHBHbiX HaTypaJibHblX H CTOHMOCT

HbiX Il0Ka3aTeJieil 3KOHOMHqeCKOH Ol.leHKH 3ai'OTOBKH lii'O,[( MOpOlilKH 

6biJIH 33J!OlKeHbl CJie.D;yiOU1He YCJIOBHll. 

I. KonHqecrso llro.L( Mopo!llKH, cnylKall1HX KOpMOM ,l.l;Jill npe.L(

cTaBHTenei1 necHoi1 <iJayHbi, no .D;aHHbiM onpoca pa60THHKOB necHoro 

H OXOTHH"!bero X03lllkTB IOlKHOTaelKHOH n0,[(30Hbl, COCTaBJilleT OKO

JIO 5 o/o OT Y'6. B HBlilHX HCCJie,[(OBaHHl!X 3Ta BeJIHqHHa OKa3aJiaCb 

HHlKe noTeph ypolKall l!I'OJ1 npH ux c6ope (15 ... 30 % OT Y'6) H rro-

3TOMY npu pac"!eTe }', He Y'1HThiBanacb. 

2. B nO.L(30He !OlKHOH TaHrH Ha6JIIO.L(BeTCll ,l.l;OBOJibHO HHTeH

CUBHbiH ypoaeHb Be,[(eHHll JieCHOI'O X03l1Hf:TBB 11 MOlKeT 6b!Tb Q..CBOeHa 

npaKTU"!eCKH BCll reppHrOpHll necHoro ¢oH.L(a [3] .. B CBli3H c 3THM 

3KOHOMH"!eCKI1 ,l.l;OCTYilHbiH ypolKaH MOpOlilKI1 4JaKTH'1eCKH COOTBeT

CTByeT 3KCnJiyBT3l.IHOHHOMy. Il03TOMy ITOCJie,[(HHH H 6b!JI IlpHHliT 3B 

OCHOBY 3KOHOMH"!eCKHX paC"!eTOB pecypcHOI'O IlOTeHI.IHaJIB MOpOIU-

KH. 

3. Jl:nll pacqeTa OCHOBHbiX HOpMBTHBHbiX nOKa3BTeJieH HB 33-

fOTOBKe lii'O,l.l; MOpOillKH: HOpMbl BpeMeHH OCHOBHOH pa60Tbl 

(tocH,MHH/Kr), npOH3BO,[(HTeJibHOCTH Tpy.L(a C60pJl1HK3 (IJp, KI'/'1), 

HOpMbl Bb!pa60TKH (HBblp, KI'/"!eJI.-,[(H.) - HCilOJih30BaJIH HOpMa

THBHOe Cpe.L(HeB3BeiUeHHOe paCCTOliHHe nepeXO,[(OB C60pJl1HK3 K MeC

TY c6opa H o6paTHO H C O,[(HOI'O llfO,IJ;OHOCHOfO y"!aCTKa Ha .L(pyroil B 

rrpOI.IeCce c6opa (iJ;Jill YCJIOBHH BoJIOI'O.L(CKOH o6naCTH 6,5 KM ) [4] H 

cpe,IJ;HIOIO CKOpOCTb nepe.L(BHlKeHHll C60pll.IHKa no JieCHCTOM MeCT-
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HOCTH(3 KMfq), BpeMli, 3aTpaqi1BaeMOe Ha c6op lifO,!\• 11 _BhiCbinaHHe ,• • 

HX B Tapy no Mepe nepe,ll,BIDKeHI1li no TpaHCeKTe, a TaKlKC 0411CTKY 11 

COpT11pOBKY lifO,!\, onpe,ll,elliiJill MeTO,l\OM XpOHOMeTpalKa. 

4. 3aTpaTbl, CBli3aHHble C 3afOTOBKOll MOpOI11KI1 B :nepl10,l\ 

c6opa, paccqi1ThiBirrl1 no crre,l\yiOII1eil HOMeHKJiaType KaJibKYITlil\110H

HhiX CTa.Tell paCXO,l\OB: 3aTpaTbl Ha OnJiaTy Tpy,l\a, OT411CJieHI1li Ha 

COl\11aJihHbie HYlK.l\hi, pacxo,l\hi Ha Tapy, cnel(O,l\elK.l\Y 11 MaTep11aJihi, 

TpaHCnOpTHble, 06ii1enp0113BO,l\CTBCHHblC 11 06ll\CX03lillCTBCHHblC. 

PaCCTOliHI1e Bb!B03KI1 Cblpbli COCTaBJil!llO 15 KM B 0,1\Hy CTOpOHy. 

Pe3yrrhTaTbii1CCJie,ll,osaHI1il o6pa6oTaHhi Ha 3BM EC-1033M. '" 

KaK noKa3arr aHaJII13, np11 cpe,ll,HHX 3Ha4eHI1liX Y6=30 ... 65 Kf!ra oT

HOCHTCJibHOe 3HaqeHI1C }':, COCTaBJIJJeT 85 '/'o OT Y6. flp11 Y6 > 65 Kf/fa 

y C60pii111Ka nOliBJilleTCli npaBO Bb!60pa lifO,!\ B 3aBI1C11MOCTH OT l!X 

Ka4CCTBa, CTeneHHKpynHOCTI1 11 ,1\0CTynHOCTH, TI03TOMY Y, CH11lKaeT-

Cli ,l\0 70 ... 75 o/o 11 B,l\aJibHCllll!CM OCTaeTCll np11MCpHO Ha 3TOM ypoB-

He. 3aBI1CI1MOCTb MCJK,l\y KOJIHqecTBCHHblMH BCJII14HHaMI1 Y:, (Kfffa) H 

Y6 (Kf/fa) xopoll!o annpOKCHMHpyeTCli perpecmoHHhiM ypaBHeHHeM 

npliMOll JI11HI1H 

Y:, = 3,77+ 0,72 YG. 
Pe3yJihTaTbi perpeccwmmofo aHaJm3a npwBe,ll,eHbr B Ta6nl1l(e. 

3aBIICHMOCTb HaTyP._aJlbHhiX flOK33aTeJICif 
3l<OHOM!Iqecl<:OII OLICHKII pecypCOB 
MOpOillKif OT 6HOdJ:OfHlJeC~OH H 

3KCITJ1yaTaQHOHHOil yp0~3HHOCTH · 
llrOAHHKa (no AaHHhlM ua 01.06.1994 r.) 

Yp~n3~eHHC'3aBMCHMOCTH 

loo• -39,51- 3,511nYo 
lip = 3,51 - 65,23/YG 
H,.,.= 1 ,79+ 1',29 In y, 
H'"•= 9,51- 121,91/Y, 

Oum6Ka 
ypaBHCHII.,% 

!3,46 
20,46 
14,89 
14,97 

Ha ocHoBaHHH' perpeccHOHHOfo ypaBHCHHOH CBll311 H.b,P 11 Y, 

yCTaHOBJICHbl 3aBHCHMOCTli CT011MOCTHblX nOKa3aTeJieH 3KOHOMI1-

qecKOH Ol(CHK11 pecypCOB MOpOil!KH - 06ll\11X HOpMaTHBHb!X 3aTpaT 

C, p./Kr 11 peHTbl r, p./Kf -'OT Jl, B Bl1,l\C CJICP,YIOII111X ypaBHeHI1H: 

C = 553 + 3324,47 I Y, + 254220,5/ Y;; 

r = 781,14-4322,89 I :V, -330491,69/ Y?. 

ITorryqeHHbie 3a~HCHMOCTH no3BOJiliT paccqwTaTb 3KOH<;JMH

qeci<yro Ol(eHKY 11MCIOii111XCli pecypCOB MOpOI11KI1, qTO 6y,l\eT cnoco6-

CTBOBaTb onpe,ll,eJICHI1!0 l(CJICC006pa3HOCTI1 3arOTOBKH lifO,!\ B i(OH

KpeTHbiX 30HaJibHO-THnorroruqecKHX ycrroBI1liX, noBbiil!eHI1IO Y,POBHli 

opraHH3al(I1H pal(HOHaJibHOfO 11CnOJib30BaHI1li 3KCTIJiyaTal(I10HHbiX 

pecypcos 11 nepe,ll,aqe 11x B ,ll,onrocpoqHoe norrb30BaH!1e. 
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H.Il. '!YflPOB, M.M. KYJ(PJilliOB, E.J(. AHTY@bEBA 

ApxaHrCJibCKHil HHCTHTYf JICCa H JICCOXHMHH. 

ApxaHrenhcKoe ynpanneHue necaMI! ., 

3KOHOMWIECKMI OI.J,EHKA JIECHMX PECWCO:il" 
M JIECHbiX 3EME.Jlb B PhiHOl:JHl,IX YCJIOBMHX. 

IlpHBC)C(eHa MeTO)C(HKa pa3pa60TKII HOpMaTHBOB )l,JIJI 3KOHOMH· 
tfCCKOi.:f OQCHKH JICCHbiX pecypcOB H JICCHbiX 3CMCJib B npHpO.[l.H0;-

3KOHOMH1.fCCKHX ycJIOBMJIX EBporreHcKoro CeBepa. · 

The methods of working out the norms for economic evaluation 
of forest resources and forest lands under natural-economic 
conditions of European North have been presented. 
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r . 
Pa:3Hoo6pa3H&Ie pecypc&I Jieca npe.r~cTaBJiliiOT 6oJILlllYIO 1.\eH-

HOCTL ,[\Jill qeJIOBeKa H ,[IOJIJKHbl 6b!Tb 3KOHOMHqeCKH 01.\eHeHb!, OC0-

6eHHO B YCJIOBHliX pbiHOqH6H 3KOHOMHKH. Ilo.n;JieJKHT 01.\eHKe ll caMa 

3eMJill, HCnOJib3yeMaJI B ceJrl;ci<OM ll JieCHOM X03JIHCTBeH JIBJilllOII.\aliCJI 

ocHOBHLIM nprtpo.[IHI,Il\1 pecypcoM. Heo6xo.[IHMOCTL 3KOHOMHqecKoi1 

01.\eHKH pecypCOB .CBJI3aHa C nJJaTHOCTb!O nOJJb30BaHHJI HMH, pacqe

TaMH nOTpe6HOCTI1 .cpe.[ICTB Ha BOCnp0113BO,[(CTBO 11 MepaMH no CTH

MyJIHpOBaHHIO pai.\HOHaJibHOrO HCnOJib30BaHHJI. 

TeopHJI 3KOHOMHqecKoi1 Ol.\eHKH npHpO.r\HbiX pecypcoB B Ha

lllei1 CTpaHe Haqarra C03,!laBaTLCJI ppaBHHTeJibHO ,[laBHO. BHaqaJie OHa 

pa3pa6aTbiBaJiaCb ,[IJIJI 01.\eHKH 3eMJIH B CeJibCKOM X03JIHCTBe, a 3aTeM 

H )J;JIJI .z:~pymx npHpo.n;HLIX pecypcoa. ELJJIH npeMOJKeHLI )J.Be rpynni>I · 

MeTO,[IOB 01.\eHKH: nepBaJI - Ha OCHOBe HaTypaJibHb!X nOKa3aTeJJeH 

( no eCTeCTBeHHbiM CBOHCTBaM noqBbl, ypoJKaHHOCTI1 KYJILTYP 11 )J.p.), 

BTOpaJI - Ha OCHOBe CTOHMOCTHOH 01.\eHK!I ( no BaJIOBOH npo,l:lyKI.\1111 

pacTeHI1eBO)J.CTBa B CTOHMOCTHOM BbipaJKeHH!I, qHCTOMY ,[IOXO,Liy, ce-

6eCTOHMOCTH npo.r~yKI.\!111, <j>aKT!fqecKoi1 .[IH<jl<jlepeHI.\Harr&Hoi1 peHTe, 

peHTe, onpe.r~eJIJieMoi1 Ha OCHOBe BarroBoro .r~oxo.n;a H 3aTpaT Ha npo

H3BO)J;CTBO npO.r\YKI.IHH, peHTe B OnTHMaJibHOM nrraHe pa3B!ITHll X0-

3JIHCTBa'!!.[lp.)[J, 7, 12, 14, 15, 11i,21,23H.[Ip.j. 

0t~HaKO MHOrHe 3KOHOMHCTbl npHlllJIH K BbiBO.[Iy, qyo OJ.IeHH

BaTL pecypCbl Ha,[IO He no 3arpaTaM, a no 3<jl<jleKTI1BHOCTH HCnOJib30-

BaH!IJI. B HaCTOJIII.\ee BpeMJI 6orr&lll!!HCTBO 3KOHOMHCTOB cqJnaeT, 

qyo 3eMJIJI 11 .z:~pyrHe npHpO.[IHble pecypCbl ,L(OJilKHbl OJ.IeHHBaTbCJI no 

IIp11HOCI1MOMy HM11 HapO,LIHOX03JIHCTBeHHOMY 3<jl<jleKTy, 11cqncJieH

HOMY Ha OCHOBe .[IH<jl<jlepeH!.jHaJibHOH peHTLI, TaK KaK OJ.IeHKa no qJ1C-
-_, < 

TOMY )J;OXO.z:IY JIBJIJ!eTCJI nOKa3aTeJieM He OJ.IeHK!I pecypca, a ypoBHJI 

Be,[leHI1JI X03JIHCTBa. TeopHJI OJ.IeHKH pecypCOB Ha OCHOBe )J;H<jl<jlepeH-

1.\HaJibHOH peHTLI CBJI3aHa c HMeHaM!I JI.B. KmJTopoBHqa [8], B.B. 

HoaoJKHJJoBa [13], IO.B. CyxoTHHa [18], M.H. Jioi1Tepa [10] H .r~p . 
.lJ:o nOCJie,[\HerO BpeMeH!I, B ycJIOB!lJIX ITJiaHOBOH 3KOHOMHK!l, 

6&IJI ,[IOBOJibHO lllHpOKO np!!3HaH MeTO.(( 01.\eHK!l pecypcOB Ha peRT

HOM OCHOBe C npHMeHeHHeM MeTO,[Ia 3aMb!KalOII.\!IX 3aTpaT. K.r. 

ro<j>MaH H H.IT. <I>euopeHKo [4, 5, 20] pa3pa6oTa.rrH "OcHOBH&Ie no

noJKeHHJI MeTO,[IHKH 3KOHOMJ1qecKOH OJ.IeHKH np!lpO,LIHb!X pecypCOB B 

MaCCOBb!X nJiaHOBO-npoeKTHbiX pacqeTaX", QeJib KOTOpb!X - C03,[1a

HHe e):IHHOH MeT0,[\11qecKOH OCHOBbl ,[\JIJI OJ.IeHKI1 BCeX np11pO)J;HbiX 

pecypCOB B !lJiaHOBO-npoeKTHbiX pellleHHJIX Ha OCHOBe 3aMb!KalOII.\HX 

3aTpaT. 3KOHOMHqecKyiO Ol.leHKY pecypca (/J.p) B ,[laHHOM crryqae 

Onpe,L~eJiliJI!l KaK pa3HOCTb MelKUY npHBe,[leHHb!MI1 3aMbiKalOII.\HMH 

II33 11 npJIMhiMH (HHUHBHUyarrLHLIM11) (II3") 3aTpaTaMI1 Ha npoH3-

BOUCTBO ,[laHHOH npO.z:IYKJ.IHfi: 

J(p = II33- fl3u. (1) 
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3KOHOMI1qecKall Ol.jeHKa llp11pO)J:HblX pecypCOB 6a311pyeTCll Ha 

OllTI1M113al.(I10HHblX pacqeTaX, ll03BOJilliOII\11X BblllBI1Tb Hai160Jiee 3ql

tjleKT11BHhiH (no BeJII1qi1He peHTbl) Bap11aHT llp11pO)J:OllOJib30BaHI15!. 

B COOTBeTCTBI111 C 3TO!i MeT0):\11KOH 3KOHOMI1qeCKall Ol.(eHKa, 

Hallp11Mep CeJibX03YI'0):\11H,-pa~MMe I'O,!(OBhiX 3KOHOMI1qecKI1X 

Ol.(eHOK (,D;11tjltjlepeHL(I1aJihHblX pCHT) 3a BCCb CpOK 3KCTIJiyaTal.(l111 YI'0-

,!(11ll c yqeTOM tj:>aKTopa speMeHH. Ecn11 ro,D;oBall peHTa ( r ) ocTaeTCll 

HCI13MeHHOH B TCqeHI1e CpOKa 3KCTIJlyaTal.(HI1, a CaM CpOK 6eCKOHeqHo 

BCJII1K, TO llp11MCHCHI1e CJIOJKHbiX npOL(eHTOB ,!(Jlll yqeTa tj:>aKTOpa 

BpeMeHH llpi1BC):\eT K 113BCCTHOH tjlopMyJie "KallHTaJil13al.(H11" I'O):\OBO!i 

peHThi ( R ) ,!(Jill ol.(eHKH 3eMnl1: 

r r r 
R = ---+ + ... =-, (2) 

1+E (1+£) 2 E 
I'):\C E- HOpMaTHB llpHBC)J:CHHll pa3HOBpeMeHHbiX 3aTpaT K Haqany 

nepBOI'O I'O)J:a. 

B.B. BapaHKHH (2] cqi1TaeT, qTo np11 Ol.(eHKe pecypcos B pery

Jmpyroll\He (3aMbiKaiOII\11C) 11 11H,!(HBI1,D;YaJihHbie He06X0):\11MO BKJliO

qaTb 3aTpaTbi: Ha npo113BOACTBO npOiJ:YKL(HI1 ( II, 11 11"); Ha ,!(OCTaBKY 

ee B paHOH ll0Tpe6JieH11ll (T, H T"); Ha OCBOeH11C 11 BOCllp0113BO):\CTBO 

pecypcos (B, 11 B"). ITo3TOMY tj:>opMyna AJill pacqeTa An¢¢>epeHL(I1-

anbHOH peHThl nonyqaeT B11A 

/{3 = (II, + T, + B,)-(IIn + T11 + B11)=(II3 - II")+(T,- T")+(B,- B"). (3) 
CTOpOHHI1KaMH Ol.(CHKH JICCHbiX pecypCOB Ha OCHOBe AHtjltjle

peHL(11aJibHOH peHTbl llBJllliOTC5! MHOI'He JieC03KOHOMHCTbl 11 3KOHO

MHCTbl (T.C. flo6oBI1KOB (11], K51. Cy)J:aqKoB [17], B.n. Ll:JKHKOBHq 

[6], I\,r. rotj:>MaH [4, 5], B.B. BapaHKHH [2], I1.B. TypKeBHq (19], II.T. 

BopOHKOB (3) H iJ:p.), B Tpy)J:aX KOTOpbiX HMeiOTCH npe)J:JIOJKCHH!! 11 

pa3pa60TKI1 llO BOllpocaM TCOp1111 11 MeTO,D;OJIOI'I1H Ol.(CHKI1 JICCHbiX 

pecypCOB. B COOTBeTCTBI1H C HHMH )l;Illl TCKYII\eH Ol.(eHKI1 JieCHbiX pe

cypCOB (CllCJiblX HacaJK):\eH11ii) MOJKeT 6b!Tb !1CllOJib30BaHa tjlopMyJia 

(3). TeKyll\a5! Ol.(CHKa HecneJihiX HacaJK)J:eHHH ( OHc) BblllOJIHllCTC5! ny

TeM yqeTa BpeMeHI1, Heo6XO)J:HMOI'O )J:Jill11X llOCllCBaHHll: 

0 - OT 
HC- ' 

(1 + E,rr)' 
(4) 

I')J:e Or- TeKyll\a5! Ol.(eHKa cnenoro Jieca; 

t - nepHO,!( AOpall\HBaHHll HaCaJK):\CHHH ):\0 B03pacTa CTICJIOCTH; 

E11n - HOpMaTHB npHBe)J:eHHll pa3nospeMCHiihiX 3aTpaT K Haqany 

nepBOI'O I'O,!(a. 

B.B. BapaHKHH [2] 11 AP· cqHTaioT, qTo 3aTpaThi Ha aocnp0113-

BO,!(CTBO JieCHbiX pecypcOB K npe)J:nOqTHTCJlhHCC Onpeil,CJI5!Tb HCXO):\ll 

!13 06ll\HX tjlaKTHqecKI1X I'O):\HqHbiX 3aTpaT Ha JICCHOe X03llHCTBO (3n.x) 
11 06ll\ei'O CpC)J:Hei'O (Mcp) HJII1 TCKYII\CI'O llp11pOCTa B pacqeTe Ha 

1M3: 
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11JII1 

r.ne M a - HaJil1lJHb!H 3al1aC .npeBeCI1Hbl B X03liHCTBe; 

A - B03pacT crreJibiX HacalK,UCHI1H. 

(5) 

(6) 

B pa3pa6oTaHHoi1 I1.B.TypKeBI11JeM [19] 11 IT.T.BopoHKOBbiM 

(3] MCTO,U11KC 11CI10Jib30BaHbl TeopeTJ1lJCCKI1e 11 MCTO,U11lJCCKJ1e 110JIO

lKCHI1ll,· 11pC,UJIOlKCHHb!C paHee pli,UOM 3KOHOMI1CTOB, ycTaHOBJICHbl 

3aMb!Ka!Oil1HC 3aTpaTbl Ha ,npeBeCHHY 110 o6JiaCTliM, a TaKlKe K03<jJ

<jJHI.jHCHTbl 110 Ol\CHKe cpe,U03ail1UTHb!X H peKpeal\UOHHb!X cjlyHKl\UH 

neca. 

Jla6opaTopuefi 3KOHOMUK11 ApxaHreJibCKOrO HHCTI1TyTa Jieca 

11 JICCOXHMHH B 1981 - 1984 rr. 6biJil1 pa3pa6oTaHbl KOHKpCTHall Me

TOiJ:HKa 11 HOpMaTUBbl ,UJ!ll Ol\eHKH JJCCHbiX pecypCOB Cesepa, OCHO

BaHHb!e Ha UCI10Jib30BaH!1!1 MCTO.D:a 3aMbiKa!Oll111X 3aTpaT, H BblllOJI

HCHa Ol\CHKa pecypcos B ycnoBHliX ApxaHrenbcKofi o6sJaCTH [22]. 
B HaCTOliil\ee BpCMll, B CBll3!1 C 11epeXO,UOM K pblHOlJHOH 3KO

HOM!1Ke H 11epe.n:aqej:j JICCOB B apeH,ny, YCJIOBlill OljCHKH CYII1CCTBCHHO 

H3MCHI1JI!1Cb. B qaCTHOCTli, rrpaKTUlJeCKU HeB03MOlKHO orrpe.n:enHTb 

3aMbiKaJoii(ue 3aTpaTbi. DbiJI 11pe.n:nolKeH (BHI1I1JIM; H.B. TypKe

BI1lJ, IT.T. BopoHKOB) rro.n:xo,ll,, ucrrom3osasumi1cll .n:o peilbll!Ol\1111 

iJ:llll ycTaHOBJICHUll rrorreHHOH I1J!aTbi. B ocuose ero - rrpaMeHeHHe 

cpe,nHnx pbiHO'lHbiX n HHiJ:HBH,nyanbHbiX l\CH Ha rrpo,u;yKl\H!O. B .n:an

HOM cnyqae o!.\eHKa pecypca 011pel~CJ!lleTcli ,nncjlcjlepeHl\HaJibHOH peH

TOH, paCClJHTaHHOH Kaj( pa3HHI.Ia MClK.UY pbiHOlJHOH J.ICHOH rrpo,!(yK

l\HI1 H HH,!(liBH,!(ya.TibHOH J.ICHOH ee !IOJIYlJCHHll Ha ,!(aHHOM ylJaCTKe. 

HaMH B 1992 r. rrpe.n:JIOlKCHa MCTO,!(HKa OJ.ICHKH JICCHblX pecyp

COB Ha peHTHOH oCJ.wse, 'B KOTOpOH 11C!IOJ!b30BaH~\ pe3yJibTaTbl HC-
~ W•j . ' . 

CJIC,!(OBaHHH ,!(pyrnx 3KOHOMHCTOB, B TOM tJHCJIC ,!(Jill pblHOlJHblX 

ycnos11i1. Pa3pa6oTaH ,!(eTaJihHhiii MaTeMaTnlJeCKHH Mexanl13M OL\CH

KH, COCTaBJICHa rrporpaMMa pacqeTOB ,!\Jill 3BM CM 1420, Ha OCHOBe 

KOTOpb!X BhlliOJIHCHa 3KOHOMI1lJCCKall 0[\CI-!Ka JICCHhiX pecypCOB Ap

XaHreJibCKOH n MypMaHcKofi o6nacTeii. 

B 11pHHJ.IHI1e oqenKa necHbiX pecypcoB cxo.n:Ha c OQeHKoii 

CeJihCKOX03liHCTBCHHhiX 3CMCJ!b, O,UHaKO B CBli3H CO CliCI.II1cjJHKOH JICC

HOro X03liHCTBa .H pa3H006pa3HCM pecypcOB OHa 11MCCT CYII1CCTBCH

Hble OC06eHHOCTI1 11 HaMHO!'O CJ!OlKHee. 0CHOBHblC !IOJ!OlKCH11ll 11C-

110Jih30BaHHOH MCT0,!(11KI1 CJIC,!(YIOII111C. 0QeHI1Ba!OTCll: 3CMJill KaK 

OCHOBHOH!Ip11pO,!(IJ;hiH pecypc; HaJII1lJHblC pecypChi, B TOM lJI1CJie ,npe

BCCI1Ha OT rnasHoro 11 rrpoMelKyTOlJHoro rroJib30BaHI1ll, HecrreJibie 

,!(pCBOCTOH, 11pO.!\YKij11ll 11p11lKI13HCHHOI'\) (lKHBI1J.Ia) 11 !I060lJHOI'O 
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(rp116hi, ~rO,D;hl) nOJih30BaHl1~, OCHOBHhie Cpe,n;03all(I1THhie tjlyHKI..\1111 

neca. 

01..\eHKa 3eMJII1 (03) BhiDOJIHeHa no CYMMe 01..\eHOK BCeH 

Oli<H,ZJ;aeMOH MaKCI1MaJihHOH (rrOTeHL\l1aJihHOH) rrpO,D;YKI..\1111, KOTOpa~ 
MO)I(eT 6h!Th noJiy'leHa Ha 3TOH 3eMJie B :naJIOHHhiX ,n;peBOCTO~X 3a 

HeorpaHI1'leHHhlll CpOK 11CI10Jih30BaHI1ll 3eMJil1 C yqeTOM tjlaKTOpa 

0, = Op;p + Onp + Ono6 + Ocp + OpeKp, (7) 
r,n;e Op;p, Onp, Ono5, Ocp, OpcKp - OL\eHK11 cooTBeTCTBeHHO ,n;peBecHoro 

3anaca, npo,n;yKI..\1111 npi1)1(113HeHHoro 11 

no6o'lHoro nOJib30BaHI1~,cpe,n;o3all(I1T
HOi1 11 peKpeaL\110HHOH pOJII1 JieCOB. 

01..\eHKa ,n;peBecHoro 3anaca ( Op;p) - 3To OL\eHKa Bceil ,n;peBeci1-

Hhi Ha KOpHIO no rJiaBHOMY nOJib30BaH11IO B cneJiblX 3TaJIOHHblX ,n;pe

BOCTOllX ( O,.p.rn.3r), Ha'l11Hall c nepBoro 11 B nocne,n;yiOII(I1e o6opOThi 

py6KI1, 11 ITpOMe)l(yTO'lHOMY nOJih30BaHI1IO B HecrreJihlX ,n;peBOCTOllX B 

xo,n;e JieCOBhipall(I1BaHHll ( Op;p.np.>r): 
O,.p = Op;p.m.>r + O,.p.np.>r . (8) 

B OTJIWme OT npO,D;YKI..\1111 CeJihCKOX03~HCTBeHHOrO np0113BO,ZJ;

CTBa B JieCHOM X03llHCTBe ,n;peBeCI1Ha no rJiaBHOMY nOJih30BaHI1IO Ha 

O,ZJ;HOM 11 TOM )l(e y'laCTKe MO)I(eT 6bJTh noJiy'leHa He eJI(erO,ZJ;HO, a 

o.n;HH pa3 3a o6opoT py6KI1. Ee OL\eHKY pacc'lHThiBaJIH no tjlopMyne 

0 = l(Ap.cp.rJL>T -(l(Ap.HHArn>r +]JIB +Jrp)M,rS (
9
) 

Ap.m >T (l+EHJA,r -I ' 

r.n;e l(,.p.cp.rn.>r- cpe,n;HeB3BerneHHall phiHO'lHall 1..\eHa 1 M3 Kpyrnoro 

neca tjlpaHKo-nyHKT rroTpe6neHHll, onpe,n;enlleMall 

11CXO,Zl;ll 113 rrpop;eHTa BblXO)l;a COpTI1MeHTOB B 

,D;peBOCTOe 11 pb!HO'lHOH 1..\eHhl COpT11MeHTOB; 

l(p;p.HH)(.rn.>r- HOpMaTHBHall 11H,ZJ;11BH,n;yanhHall 1..\eHa I M3 3aro

TOBJieHHoro Kpyrnoro neca B 3TaJIOHHOM crrenoM 

.n;peBocToe 6e3 noneHHoli nnaThi, ycTaHaBJII1BaeMall 

Ha :nane tjlpaHKO-nyHKT O.TITpaBJieHI1ll 11 paCC'll1ThiBa

eMall no tjlopMyne (I 0); 
3JIB- 3aTpaThi Ha Bblpall(HBaHI1e I M3 cnenoil ,n;peBeCHHhi; 

Jrp-:- TpaHCIIOpTHhie paCXO,ll;bl Ha nepeB03KY ,n;peBeCI1Hbl 

)1;0 IIOTpe611TeJill; 

M,r- JII1KBI1,D;HbiH 3arrac 3TaJIOHHOro ,n;peBOCTOll B Bo3 -

pacTe maBimil py6K11; 

S- nnoll(a,n;b OL\eHI1BaeMoro yqacTKa; 

A,r- B01pacT maBHOH py6KI1 3TaJIOHHO~O ,n;peBOCTo~. 

I1H,ZJ;I1BI1,ZJ;yaJibHYIO 1..\eHy J M3 Kpymoro Jieca ,Zl;llll KOHKpeTHOrO 

yqacTKa 6pan11 no CIIeL\HaJibHbiM HOpMaTI1BaM. B OCHOBe 11X JieJI(I1T 

IIOJIHall ce6eCTOI1MOCTb 3arOTOBKI1 ,n;peBeCI1Hhl 6e3 noneHHOH ITJiaThl 

10 « fleCHOli mypHaJI » J'& 4-5 
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( Cn) B ycnOBHl!X .pllt;HHBaeMoro yqac:rKa H HOpMaTHBHail rmaHOBal! 

rrpH6biJib (peH:ra6eJibHOCTb) nec03aro:roBH:reJil!, oc:raroi.I.Ial!cl! B npe,!!;

npHi!THH ll IIpHHH!VffleMal! )J,Jll! COBpeMeHHbiX YCJIOBHH B p3.3Mepe 

20 ... 30 % qe6ecTOHMOC'I;\'\: 

. ll{AP.HH.rwr.or = Cn KpeHT, (10) 
rAe Kpc11r- K03<flcpHL\HeH:r, yqHTbiBaiOI.I.IHH HOpMaJibHbiH ypoBeHb 

peH:ra6eJ!bHOCTH JieC03afOTOBOK. 

3a:rpaTbl Ha JieCOBbipai.I.IHBaHHe (JJID), rrpHXO/.\lii.I.IIleCl! Ha 1 M3 

,D,peBeCHHbi, onpeAemmH B cpeAHeM /.\Jill o6beK:ra (necxo3, o6nacTb) 

no <flopMyne 

3 - 3"" JIB--, ( 11) 
zcp 

f/.\e Jnx - IIOJIHb!e fO/.\OBbie 3aTpaTbi 06beK:ra Ha BeAeHHe JieCHO!'O 

X03l!HCTBa; . 

Zcp - cpe):(m!i1 ro):(!lliHbiH np11poc:r ):(pesecHHbi s- o6bei<:re. 

B cBli3H c :reM, 1m} B ·Hac:roa1.1.1ee BpeMll npnMeHl!IOT pbiHOLJHbie 

LleHbl 110 <fJpaHKO-IIYHKTY OTIIpaBJieHHll, . a 
1
paCXO):\bl Ha nepeB03Ky 

):(peBeCHHbi ):10 rro:rpe6HTeJil! orrnaqHBae:r norpe6n:reJib, B <flopMyne 

(9) 3a:rpa:rbr Ha :rpaHcnop:rnpoBKY (3rp) He yqHTbiBann. P3.3Jiu<me B 

3arpa:rax Ha rpaHcnop:rnpoBKY ):(pesecm-Ibl H3 p3.3Hb!X pai1oHoB o:r

paJKaeTcll B CaMHX pbJHOqHb!X {AOfOBOpHb!X) 1..\eHaX, KOTOpb!e CJie):(y

e:r rpynnnposa:rb no pai1oHaM co cxoAHbiMH ycnoBnliMH H 3arpa:raMn 

Ha nepeB03Ky. 

01..\eHKa ):(peBeCHHbl OT npoMeJKy:roqHOfO IIOJib30BaHHll B CO

erase Ol..\eHKH 3eMJIH 3a BeCb nepBb!H n nocJie):(yiOI.I.IHe o6opo:rbr py6-

KH onpe):(eJieHa B npol..\eH:rax o:r· OL\eHKH ):(peBecHHbi no rnaBHOMY 

IIOJib30BaHH!O Ha OCHOBe CIIei..\HaJibHbiX HOpMaTHBOB. 

0LieHKY !1pO):(YKI..\!1ll IIplllKH3HeliHoro IIOJib30BaHHll JieCOM 

(lKHBHL\bl) Bbll10JIHl!JI!1 aHaJIOfHqHo 01..\eHKe ):(peBeCHHbl B 3TaJIOHHbiX 

COCHOBbiX ,D,peBOCTOl!X ( Onp.or) .ITO <jlopMyJie. 

0 
_ ( 1( n p.c p.:rr -1( n p.HH" :rr )Q:rrS 

np.>r- A,-a!Z , (12) 
:• (1+£Hn) -] 

r):(e .l(np.cp.ol - cpe):(Hllll pbiHOqHal! LleHa IIpOAYKI..\HH IIO):\COqKH 

B o6nacn1 (pai1oHe); 

.l(np.uHJJ..>T - llH):\HBH):(yaJibHal! L\eHa B 3TaJIOHHOM ):(peBOCToe; 

Q,r - 06beM JKHBHI..\bl C 1 ra 3a nepHOA IIO):\COqKH B 3TaJIOH

HOM ):(peBoc:roe; 

A,r- B03pac:r rnaBHOH py6KH :naJIOHHOro ApeBoCToa; 

a- rrepHO):\ IIO):\COqKH. 

3HaMeHaTeJib qJOpMyJibl yqHTbiBae:r riepHO):\IlqHoC:rb IIO):\COqJ<H 

!10 o6opo:raM py6KH ll !1pO):(OJiwln:reJibHOCTb nepHOAa IIOACOqJ<H . 
. - ., ' : j ' 
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Cpe,LIHIOIO pbiHO'IHyiO u f!H.LI»BI·I.LIYaJibHYIO I.(eHy )J(fiBlll.(bi Haxo.r~unu 
' ' ~ ' ' ' 

aHaJIOfli'IHO I.(eHe ,LipeBeCUHbl. . ,_, .· · < 

0I.(eHKa no6oqHoro noJib3ciBaH»ll necoM ( c6op rpu6oB, l!ro.LI) 

( Ono6.>r) CKJia.[lbiBaeTcl! »3 OI.(eHim e)J(ero.r~Horo .ux o6beMa B 3TaJIOH

HhiX HaCa)J(,[IeHHl!X 3a HeorpaHU'!eHHOe BpeMll: 
I I II 11 II 

[V (I.J -I.J ) + V (I.J -I.J )+ ... + 
3T C p.3T HH 11. .3T 31' C p.3T UH {1, .Jr 

n rrn n ) 

Ono6.3T = 
+V ('-<cp>T -l.J"""-'"' ]S 

3T (I3) 
E"" 

I · II 
r.r~e 1l, cp.>r, 1l, cp.>r, ... ,l(cp."' - cpe,LIHllll pbiHO'!Hal! I.(eHa I Kr npo,LiyK-

1.\flfl IT060'!HOf0 ITOJib30BaHUll no Bfl,[laM; 
I II Tl" 

I( """·'r' I( """·'r' ... , ~ """·n - »H.LI»B».LiyaJibHall I.(eHai Kr npO.L\YKI.\I-111; 

V ' v'1 v" 6 · >r, ,r, ... , >T - o beM npO.L\YKI.\»» no B».[laM; 

S- nnou"ia.r~b OI.(eH»BaeMoro y'!aCTKa. 

Cpe,LI03al.I.II1THbie 11 peKpeai.(HOHHbie <fJyHKI.\1111 neca ( Ocp.peKp.>r) 

np11 OI.(eHKe 3eMJII1 OI.(eHI1BaJII1 TOJibKO ,[IJill TeX KaTerop11H JieCOB, KO

TOpbie HMeiOT 3al.I.II1THOe li peKpeai.(UOHHOe 3Ha'!eHue: 3anpeTHblX 11 

3al.I.IUTHbiX nOJIOC, 3eJieHblX 30H, JieconapKOBbiX, np11TYH.L\p0Bb!X Jie

COB 11 .LIP· ,ll;nll 3Toro onpe,LieJil!JI» cyMMapHyiO ol.(eHKY Bcex pecypcoB 

3KCUJryaTai.(HOHHOfO 3Ha'!eHI1ll 11 yseJIU'IIiBaJII1 B COOTBeTCTBI111 C K0-

3<fJ<fJHI.(IieHTaMU, npe,LIJIO)J(eHHhiMI1 BHHHJIMoM: 

Ocp.peKp.>T = IO,Kcn.>rKcp.peKp, (I4) 
r.r~e 2: O,.cn. >r - cyMMapHal! OI.(eHKa 3KcnnyaTal.(liOHHbiX pecypcos Ha 

· yqacTKe; 

Kcp.peKp- OI.(eHO'!HbiH K034J<fJ»I.\11eHT. 

0I.(eHKa HaJI11'1HbiX JieCHbiX pecypCOB. 0TJIH'II1e ee OT 

OI.(eHKI1 JieCHOH 3eMJII1 B TOM, 'ITO B ,[laHHOM CJiyqae OI.(eHUBaJII1 He Te 

pecypcbi, KOTOpbie O)J(U,[IaiOTCll B 6Y.LIYI.l.leM B 3TaJIOHHOM ,LipeBOCTOe, 

a HaJI11'1Hbie, KOTOpbie y)J(e MO)J(HO nepe,LiaBaTb B apeH.[Iy 11 11CnOJib30-

BaTh. 

0I.(eHKY ,L1peBeCI1Hbl B CITeJiblX 11 np11CITeBaiOI.l.lfiX ,LipeBOCTOl!X 

Ha MOMeHT yqeTa ( O,p.Han.cn) npo113BO,LII1JI» no <fJopMyne 

O)lp.Han.cn = (1l,ap.cn -1l,ap.HHl\- 3iiB) Men S, (I 5) 
f,[le I(ap.cn, I(ap.IIHJI- COOTBeTCTBeHHO cpe,LIHllll pblHO'IHall fl 

»H.L111BI1.LIYa.lrbHal! I.(eHa I M3 Kpyrnoro neca 6e3 

noneHHOH nJiaTbi; 

3JJB- 3a-rpaTbi Ha Bbipal.I.II1BaHI1e I M3 .r~peseci1Hhi; 

Men- JIHKBI1.L\HbiH3anac Ha I ra cnenoro .r~peBOCTOll; 

S- nnol.I.Ia.Lib OI.(eHI1BaeMoro yqacTKa. 

0I.(eHKa 3anaca .r~peBeCI1Hbi B HecnenoM Haca)J(.[IeHI1H CKJia,Libi

saeTCll »3 OI.(eHKI1 ,LipeBeCHHhl, KOTOpal! MO)J(eT 6b!Tb ITOJiyqeHa B 6y

.LIYI.l.leM OT rJiaBHOfO ITOJib30BaHUll (nporH03HpyeMblH 3anac) 11 np11 

py6Kax yxo.r~a, ecn11 Haca)J(,LieHI1e B HliX HY)J(.[IaeTcl!. OueHKY .r~peBe-

10* 
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CHHbi rrpu rnaBHorr py6Ke (no npomo3upyeMbiM 3arracaM) 

( O.up.rn.rrpom) paCC'1HTbiBam1 no tjlopMyne 

O _ (l..Jnp.cn nporH-I(JJ.p.na.n.nporH-3mJMnporaS 

.u:p.rn.npom- (1 +Enn)T-t , ' (16) 

f)J;C l(.up.cn.nporn, l[.up.nn.u.npom- CpC,!I;Hllll pb!H0'1Hal! l1 HH)J;HBH,JJ;yanbHal! 

1.1eHa Kpyrnoto neca, 3aroTOBJieHHOro B 

IIpOrH03HpyeMOM ,!l;peBOCTOe B B03paCTe 

crrenocTH; 

nporH03HpyeMbii13anac 6y,JJ;yll\ero crre-

JIOrO ,ll,pCBOCTOll; 

T - B03pa'cT rnaBHOH py6KH rrporH03Hpye

Moro ,!l;pCBOCTOll; 

t - B03paCT HaCaJK,JJ;CHHll B MOMCHT Ol(CHKH. 

B ,D,aHHOM cnyqae OI.ICiiKY ,JJ;aBanH Ha OCHOBC Yll\Cp6a, KOTO

pb!H IIOHecno 6hi JICCHOC X03l!HCTBO IIpH OT'IYJK,JJ;CHHH HJIH YHH'lTO

JKCHHH yqacTKa Hecrrenoro neca. 

01.1eHKY nHKBH,JJ;HOH ,JJ;peBecHHbi oT npoMeJKyTO'lHoro nOJib30-

BaHHll HaJIH'lHbiX HCCIICJibiX HaCaJK,JJ;CHHH ( O.up.np.nan.ncn) Orrpe,JJ;eJiliJIH 

no tjlopMyne 

( Ifm, co.:P·::_" Pc..-_I{_,,P:::· ":::::" u 1 P )M PS 
OJJ.p. np. mtJI.J-tcn = ._w--:, -

100 
(17) 

f)J;C l(.up.cp.np, J.{.up.U«il.;llP -COOTBCTCTBCHHO cpe,!I;Hllll pb1H0'1Hall 11 

HH,JJ;HBH,JJ;YaJibHall 1.1eHa I M3 ,D,peBe

CHHbi OT py60K YXO,!l.a, paCC'lHTbi

BaeMal! ITO CIICI.IHaJibHblM HOpMaTI1-

. BaM Bb!XO,JJ;a COpTHMCHTOB, HOpMa-

. TI1BaM'. ce6eCTOHMOCTH, C yqeTOM 

HOpMaTHBiiOH peHTa6eJibHOCTI1; 

M - 3anac JIHKBH,ll,HOH ,JJ;peBeCHHbi Ha I ra; 

p - HHTCHCI1BHOCTb py60K flO 3arracy. 

01.1eHKY pecypcoB. rrpHJKI13HCHHOro IIOJib30BaHHH necoM 

( Onp.naJI) BbiiiOJIHliJIH aHaJIOrH'lHO o~eHKe ,!l;peBeCHHbi: 

0 
= (I(np.cp.Hart ~lfnp.UHJI. .Han) QHa.l s 

np. HaJI ( 1 + EH n) T -c.-a/2 ' 
(18) 

r,11.e J.{np.cp.naJI, J.{np.nHI\.HaJI- COOTBCTCTBCHHO cpe,!I;Hllll 11 HH,!J;HBH,D,yaJib
~~ 

Hall l(CHbl C,ll,HH111.1bl 11p0,!1;YK1.1HH 110)J;C0'1KH 

B HaJII1'1HOM yqacTKe neca; 

Qmw - 06oeM JKHBHI.Ibl C 1 ra 3a nepHO,!I; IIO)J;CO'lKH 

B HaJIH'lHOM HaCaJK,JJ;CHHH; 

T- B03pacT maBHOH py6KH HaJIH'IHOro ,D,pe

BOCTOll. 
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C 110MO!llb!O ijlopMyJibl (18) OJ.lCH!fBaJIH JKHBHJ.lY, 110Jiy<JeHHYIO 

3a O,L(HH (11epBb!H) 060pOT py6Kif B HaJIHqHb!X CI1CJib!X 11 HCCI1CJibiX 

HaCaJK,L(eH!f51X. 

Ol.leHKY 11pO.L\YKJ.lHH 1106oqHoro noJib30BaHH51 JieCOM ( Orro6.Hrur) 

npoH3BO.L(HJIH no ijlopMyne 

[(l{~pHaJI- L(:HA H aJI )V' + (l{~'p.llaJI-l{~HA HaJI)V" + 

... +(L(;PH fu1- L(::HA H ,)V" SJ[(1 + EH n) T-t -1] 
Ono6.Hrur= ------~------~----~T~----------------

(1 +EHII) -t EHn 
(19) 

J /I TJ'Z r ,[(e a Cp.HaJI, I( Cp.Han, • • • ,L.i cp.Ha.JI - cpe,LIH5151 pb!HoqHal! J.lCHa 1 Kr npo

.LIYKQH!f no6oqHOfO nOJib30BaH!fll 

JICCOM 110 ee BH,L(aM B HaJI!fqHQM Ha

CaJK,ll,CHHif; 

L(~H/l. HaJI, 1{1~""· nan, ... , J.('HH/l. Han- lfH,L(HBH,ll,YaJibHal! QeHa 1 Kr npo,LiyK

TTJ1J1' I '-' , 
V , V'~ ... , V' -o6beM npO.L\YKQ1111 no6oqHoro 110Jib-

30BaHH51 B fO,L( C 1 ra; 

T, I - B03paCT COOTBeTCTBCHHO fJia.BHOM 

py6K!f If HaCaJK,L(CHHll B MOMCHT 

OQCHKI1. 

OQeHKY cpe,Lio3all.I11THbiX 11 peKpeaQHOHHbiX ijlyHKQHll: HaJiuq

HbiX JICCOB OCYll.ICCTBJil!JIH 110 TOM JKe MCTO,L(HKe, qTO 11 :naJIOHHbiX 

np11 OQCHKC 3CMJII1. 

B HaJIHqHoM HacaJK.L(CHI11f cyMMa oQeHOK Bcex 3KCI1JiyaTaQH

OHHbiX pecypCOB 11 cpe,ll,03all.IHTHbiX ijlyHKQHM BMCCTC .L(aeT OQCHKY 

JICCHb!X pecypcOB Ha yqaCTKe 6e3 yqeTa CT011MOCTI1 3CMJI!f. 

B pacqeTaX 11CnOJib30BaHa CHCTeMa HaTypaJibHbiX If CTOH

MOCTHbiX HCXO,L(Hb!X HOpMaTHBOB, n03BOJlli!Oll.ll1X .L(IfijlijlepeHQHpO

BaTb OQCHKY !10 JiecopaCTHTCJibHbiM ycJIOBHl!M (THnaM Jieca), JICCO

BO,ll,CTBCHHO-TaKCaQ!fOHHb!M OC06eHHOCTl!M HaCaJK,L(CHHM (nopo,ll,a, 

1anac Ha 1 ra, cpe,LIHue ,ll,HaMeTp If BbiCOTa, cpe,LIHHM o6beM XJibiCTa, 

KJiaCC TOBapHOCTH, I10TCHQ11aJibHal! npO,ll,yKTHBHOCTb no Bl1,ll,aM pe

cypcOB, B03paCT cneJIOCTH If ,ll,p.), np0113BO,L(CTBCHH0-3KOHOMJ1qecKHM 

yCJIOBI1l!M (pbJHOqHblC QCHbl, ce6eCT011MOCTb, paHOHHb!C 11 CCBCpHblC 

K03ijlijJHQI1CHTbl, paCCTOl!HI1C Bb!B03KI1 11 ,ll,p.). [(eHbl 11 ce6eCTOI1-

MOCTb np!iHl!Tbl no COCTOl!HI1!0 Ha 1992 r. 
Pac<reTbi Bbli10JIHCHhi c ,ll,l1ijlijlepeHQ!faQHell: ,!(Jill Bcero .L(I1ana-

30Ha YCJIOBHM no 06JiaCTl!M. )];Jill o606ll.ICHI1ll HTOfOBbiX !10Ka3aTe

JICM OQCHKH BCCX JICCOB o6JiaCTJ1 no Bbl,ll,CJiaM aBTOpaMH npHMCHCH 

MCTO,ll, COCTaBJICHI1ll HOpMaTI1BOB ,ll,Jili 6a3!fCHbiX YCJIOBI1M. )];Jill npo-
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'!11X YCJIOBI1fi pacC'li1TaHbl 11 ITpHBC.ZJ;CHbl B Ta6JII!l.jaX ITOITpaBO'!Hb!e 

K03<jl<jJHI.\11CHTbl, '!TO IT03BOJilleT OL(CHI1Tb pecypCbl Ha JII066M' Bbi.D;eJie, 

6e3 ITPHMCHCHHll CJIOlKHhrx pac'!eToB 11 3BM. HaJII1'!!1e JKe ITpot 

rpaMMbl pac'!eTOB Ha 3BM 11 3aiT!1Cl1 Ha ManmTHbiX HOCHTCJ!l!X TaK

CaQHOHHOfi xapaKTepHCTHKH Bbl.ZJ;CJIOB ITp11 He06XO.ZJ;l1MOCTI1 IT03BOJIJI

eT BbliTOJIHHTb fiX 01.\CHKY B ITpe.n;eJiaX KBapTaJia, JJCCHI1'!CCTBa, JICCXO-

3a. 

l1H<jJJIJII.\HJI, 6biCTpOe 113MCHCHI1C [.\CH, ce6eCTOHMOCTI1 fl peH

Ta6eJihHOCTH ITp0!13BO.ZJ;CTBa Bbl3biBaiOT fi3MCHCHI1JI 11 B 0[.\CHKC pe

cypCOB, lTOCKOJibKY OHa ITOCTpOeHa Ha peHTHOfi OCHOBC. B CBJI311 C 

3THM 6a3HCHb!C !!OKa3aTCJII1 paCC'li1TaHbl ITO BapnaHTaM .ZJ;Jlll <jlaKTI1-

'!CCKOI1 pCHTa6eJibHOCTI1 JICC03ai"OTOBOK JO, 20, 30, 40, 50 o/o fl Bblpa

lKCHbl B OTHOCHTCJibHblX K03<jl<jli11.\HCHTaX !!0 OTHOIIICHlllO K pb!HO'l

HOfi 1.\CHe. KpoMe TOI"O, pa3pa6oTaHbl CITCI.\HaJibHbie HOpMaTHBbl ITO

rrpaBOK K 0[.\CHKC B CBJI3H C 113MCHCHHCM [.\CH 11 ce6eCTOHMOCT!1 

(peHTa6eJibHOCTH), IT03BOJilllOII.\He Bbl'!HCJIHTb IIOKa3aTCJIH 0[.\CHKH 

.ZJ;JIJI JII06oro ypoBHJI <jlaKTH'!ecKofi peHTa6eJibHOCTH. Pacc'!HTaHbJ 

TaKJKe rrorrpaso•!Hbie Km<jl<jJHI.\HCHThi, y'lHTbiBaiOll.\11e pa3Hhifi ypo

BeHb aopMan!BHOfi peHTa6eJihHOCTH (20, 25, 30 %). Ta6JIHI.\hi .ZJ;Jill 

6a3HCHbiX YCJIOBHfi fl Ta6JII!I.\bl ITOITpaBO'!HblX Kin<jlq>HQHCHTOB 06"b

C):(HHCHbl B C60pHHK HOpMaTHBOB. 

,ll;JIJI ITOJIY'lCHHll !IOKa3aTeJ!ll 01.\CHKH pecypca C MC!IOJlb30BaHM

eM ,[iaHHbiX HOpMaTHBOB .D;OCTaTO'!HO 6a30Bblll 01.\CHO'!Hblfi K03<jl<jJH

[.\11CHT YMHOlKHTb Ha TpH-'!CTb!pe ITOnpaBO'!HbiX K03<jJ<jJHI . .\HCHTa l1 

cpe.D;H!O!O pbiHO'!HYIO [.\CHY C.ZJ;HHHI.\bl pecypca no COCTOJIHI1!0 Ha pac

'!CTHblH MOMCHT. 

IT p n M ep I. Tpe6yeTCll OI.\CHHTb .n;pesecHHY ITO ni:aB~IOMY 
nOJib30BaHH!O B 1.\CJIJIX ycTaHOBJICHHJI pa3Mepa apeH.ZJ;HOfi nJiaTbl B 

Bhi.[ieJie 23, KB. 150.PaKyJibCKoro necHH'!CCTBa XonMoropcKoro nec

X03a ApxaHrenbcKofi o6nacTH. IlJIOII.\Mh Bbi.ZJ;eJia 35 ra, rrpeo6na

.n;aiOII.\aJI ITOpo.n;a COCHa (IOC +E), cpe.D;Hllfi B03pacT .n;peBOCTOJI 

150 JICT, 06II.\HH 3aiTac Ha I ra 185M3, JIMKBH.ZJ;Hblll- 167M3, Cpe.D;Hflfi 

.n;HaMeTp 22 eM, KJiacc TOBapHOCTH 1. CesepHaJI ITO.ZJ;30Ha Tafim. Pac

CTOJIHMe BhiB03KH 40 KM. Cpe.n;HJ!ll pbiHO'!Hall 1.\CHa I M3 KpyrJioro 

Jieca Ha paC'!CTHblH MOMCHT 30 TbiC.p. <flaKTll'!CCKaJI cpe.D;HJ!ll peHTa-

6eJibHOCTb nec03ai"OTOBOK - I 0 %, HOpMaTHBHal! (ITpHHl!Tal! a):(MMHH

CTpa[.\Hefi) - 30 o/o. 
Yl3 Ta6JI. 1.1-I" c6opHUKa HOpMaTHBOB, COCTaBJICHHOfi .ZJ;Jill. 6a-

311CHblX YCJIOBHfi npu <jlaKTH'leCKOll peHTa6eJibHOCTfl lO o/o, 6epeM 

OTHOCHTCJ!bHbiH K03<jl<jJH[.\HCHT no 01.\CHKC [(Jlp.cn.6 = 147,1. 113 Ta6JI. 

1.2 HaXO.ZJ;HM noiTpaBO'!Hhlfi K03<jl<jJH[.\HCHT ITO HOpMaTHBHOfi peHTa-

6eJibHOCTH (30 o/o) : f{p = 0,65, fl3 Ta6JI. 1.3 - ITO paCCTOl!HH!O Bbl-

B03KH: 
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K. = 0,46; H3 Ta6JI. I .5- no 3anacy Ha I ra: K, = 0,32; m Ta6JI. I .6-

y'lHThiBaiOJ.liHH pafioHHhie u ceaepHhre Ha.r~6aBKH K 3apmmTe 
(npHHHMaeM I ,7) : Kp.c = 0,74. 0THOCHTeJibHhiH K03<jJ<jllll1HeHT no 
OJ1eHKe c Y'leTOM nonpaBO'lHhiX K03<jJ<jJHJ1HeHTOB : KJJ.p.cn = 
=I47,I · 0,65 · 0,46 · 0,32 · 0,74 = I0,4I5. 0!1eHKa.r~peaecuHhi Ha Ira: 

OJJ.p.cn = KJJ.P.Cfi ap = I0,4I5. 30 = 312,45 Tb!C.p. 0!1eHKa 1 M3 .r~peBe

Cl!Hhl: O'JJ.P.cn = 312,45: 167 = I871 p. 0J1CHKa .[lpeBeCHHhl Ha BCCM 
yqacTKC: L OJJ.p.cn = 3I2,45 · 35 = I0935,7 Th!C.p. 

IT p ll M ep 2. y CJJOBlll! Te lKe, 'lTO B npHMepe 1. Cpe.[IHl!l! <jlaK
TH'leCKal! peHTa6eJihHOCTh JiecmarOTOBOK nOBh!Cll.liaCh C I 0 11.0 30 %. 
¥13 Ta6rr. 1. I -6 c6opHHKa HOpMaTHBOB .L(Jll! 6a3HCHhiX ycJIOBHH npu 
<jlaKTH'leCKOH peHTa6eJibHOCTll 30 % HaXO.[IllM OTHOCHTCJihHhiH K0-
3<\J<\Jiil.jllCHT no OJ1CHKe: KJJ.p.crr.6 = 190,7. ITonpaBO'lHhre K03<jl<jJHI.jll
eHThi OCTaiOTCl! 6e3 ll3MeHCHJiiH. 0THOCHTCJibHh!H K03<\J<jll!J1llCHT !10 
OJ1eHKe c yqeToM nonpaBO'lHhiX K03<jl<\JHf1HeHTOB : K JJ.P.cn 

=190,7 · 0,65 · 0,46· 0,32 · 0,74 = 13,502. 0!1CHKa.r~peaecuHhi Ha Ira: 

OJJ.P.cn =I3,502 ·30 = 405,06 Tb!C.p. 0!1eHKa 1M3 .z:~peBeCHHhr: 0 1 JJ.p.cn = 

= 405,06 : 167 = 2426 p. 0!1CHKa .LIPCBCCHHhl Ha BCCM yqacTKe : 
L OJJ.p.crr = 405,06 · 35 = 14I7,71 Tb!C.p. 

AHaJIOrH'lHO no HOpMaTHBaM BhiTIOJIHl!IOT OJ1eHKY .[IJill .LIPYrHX 
YCJIOBHHll Bll.[IOB pecypcoB. 

Pa3pa6oTaHHhie HOpMaTHBhi npe.r~Ha3Ha'leHbi .LIJill ytJeTa 
CTOl!MOCTH 3CMJIH H JICCHhlX pecypCOB KaK Haf1HOHaJibHOro ):IOCTOll
Hllll, ycTaHOBJieHHl! nJiaThl 3a 3CMJIIO ll pecypChl np11 nepeBO.[Ie HX B 
.r~pynre BH.Lihi noJI&3oBaHHll, onpe.r~eJieHHll apeH.[IHOH nJiaThi, llJTpa<jJ
HhiX caHKJ1HH 3a rrecoHapywemm, Be.[leHHl! JiecHoro Ka.r~acTpa. 

llp11MCHl!Tb HOpMaTHBbl Ha.[IO CJIC.LIYIOJ.lll!M o6pa30M. llp11 
apeH,[Ie JICCOB JICC03arOTOBI1TCJII1 BHOCliT apCH.LIHYIO nJiaTy 3a nepet~a
BaCMb!H B py6Ky 06oeM .LIPCBCCI1Hbl Ha KOpHIO B pa3Mepe ee OJ1CHKH 
no HopManmaM. KpoMe Taro, OHH mraTl!T 3a 3eMJIIO (nJIOJ.lla.Lih, 
paBHYIO l'O):IH'lHOH JICCOCCKe) B pa3Mepe 5 .. .10% ee IlOJIHOH OJ1CHKll B 
fO):I. 

ITpu nepet~aqe rrecoa B no.r~cotJKY B3HMaeTcl! nJiaTa no HOpMa
TI1BaM, 11CXO):Ill 113 nJIOJ.lla.[l11 apCH.LIYCMb!X APCBOCTOCB. ro.[IH'lHal! 
nJiaTa 3a 3TOT pecypc paBHa ero OJ1CHKC no HOpMaTI1BaM, .L(eJieHHOH 
Ha CpOK llO.[ICO'lKI1. 

roAH'lHyro apeH.[IHyro nrraTy 3a necH&Ie 3CMJII1 .LIJ!ll c6opa rp11-
6oa 11 lll'O):I TaKlKC paCC'lHThJBaiOT no ):laHHb!M HOpMaTI1BaM, HCXO):Il! 
113 apeH.[IyeMOH nJIOJ.lla):ll1. 

llp11 OT'lYlKACHHI1 JICCHhiX y'laCTKOB B APYfl1e BH.Lihi noJih30Ba
HI1l! ( CTpOI1TCJ!hCTBO, JII1HHH 3I1CKTponepe):la'l 11 AP·) noTpe6HTeJih 
BhiTIJia'li1BaeT HOpMaTI1BHYIO nOJIHYIO CTOllMOCTb 3CMJIH ,[laHHOrO 
yqacTKa, a TaKlKe nonHyiO nnaTy 3a 11MCIOI.liYIOCll cnenyro 11JII1 Hecne
nyro APCBeCI1Hy, pecypchi not~CO'lKH (.LIJill npHcrreaaiOJ.lii1X 11 cnen&rx 
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COCH.l!KOB, B KOTOpb!X B03MOJKHa IlO)l,COL[Ka), 3a rO)l,HL[Hb!H 06'BeM 

11060L[H0f0 110Jib30BaHMl! JieCOM (rpH6bi, l!fO)l,bl). •;: , 

HopMaTMBhi rrepell,aHbi rrpoM3BO)l,CTBY n Haxoll,l!TCl! B CI;~~I1 
BHe)l,peHMll. I1o fJiaBHOMy 110Jih30BaHI1!0 OHM )l,OJIJKHbl 3aMeHH~h 
TaKCbl. I10CJie)l,HHe B COBpeMeHHbiX pb!HOL[Hb!X ycJIOBHl!X· <fJaKTHqe

CKH HHL[efO He OTpaJKa!OT, OL[eHb HH3KH H CJia6o )l,H<fJ<fJepeHQMp,OBa

Hbl. ~Jill nyqumx ycnOBHH TaKCbl 3a ,llpeBeCHHY (neCHb!e IlO)l,;lTH) 

HI13KH, ll,Jill xyll,illHX BbiCOKH. Tio3TOMY nec03aro:rosn:rerrllM rrp11 nc

rronb30BaH.HH TaKC HaMHOfO BblfO)l,Hee IlO)l,6MpaTb 11 Bbipy6aTb nyq

I.IIHe, 6ni13neJKaii.\He yqacTKH neca 11 6poca:rb xy)l,ume. Pa3pa6o:raH

Hbie JKe Ha peHTHOH OCHOBe HOpM!\THBbl BblpaBHHBa!OT 3KOHOM!1L[e

CK!1e ycnOBHll JieC03KCI1JJyaTaQI111 JJ;Jlll JII06b!X ll,peBOCTOeB I1 HX 110-

JIOJKeHHll, CI10C06CTBY!OT pal~HOHaiTbHOMY HCI10Jib30BaH!110 neCHblX 

pecypcos. KpoMe :roro, l!BJil!llCb QeHOBbiM f>1eXaHH3MOM B pyKax 

BJia)l,eJibl~a neca - JleCX03a 11 MeCTHOH a)l,MMHHCTpaQHM, - HOpMaTHBbl 

MOfYT CJIYJKHTb 3<fJ<fJeKTHBHblM 3KOHOMH'JeCKI1M pb!L[afOM i:\nJI CHI-' 

MYJII1pOBaHH.ll KOMilJieKCHOfO 11CllOJib30BaHHll pecypCOB I1 pa3BHTI1ll 

11pOH3BO)l,CTBa. 

CITMCOK JIMTEPATYPhi 

[!]. BHTT lvf.K. K aonpo.oy o6 OJ:1CHKe 3CMJIH II TinaHoaoe xm-ao.- !969.
]I[Q 9.- C. 58-62. [2]. BapaHKHH B.B. MeTo.nonorw;ecKHe aorrpochr pernoHaJib
noi! Oi1CHK!i rrpnpo.nHhiX pecypcoB. - M.: HayKa, 1974.-240 c. [3]. BopoHKOB 
IT.T. 3KOHOMli'!ecKaH Oi1CHKa necHhiX yro.nHli. - HoaocH6npcK: HayKa, 1976.-134 c. 
[4]. I'o(j!MaH K.I'. Mero.nn•JecKHe OCHOBbJ 3KOHOMII'ICCKoli OL\CHKH npupo!1HhiX 
pecypcoa 113KOHOMilqecKHe npo6neMbi OIITHMH3a!1Hil rrpHpo.norroJib30BaHHH. - M.: 
HayKa, 1973. [5]. I'o<jlMaH K.l. 3KOHOMHqecKaH Oi1CHKa rrpnpo.nHh!X pecypcoa 
B ycnoBHHX COi1HaJIHCTil'J.eCKOli 3KOHOMHKH. - M.: HayKa 1977. - 236 c. 
(6). ,L(JKIIKOB!lq B.JI. 3KOIIOM!fqecKaH Oi1CHKa JICCHbiX pecypcoBII3KOHOMHqe
CKIIC rrpo6neMhi OnTHMI13ar1HH rrpHpo.nonOJib3oBaHHH. - M.: HayKa, 1973. t?J. :·. 
MJibeB JI.M. 0 11eHe 3eMJill B necHoM X03HHCTBe II JiecH. X03·Bo.- 1969.- NQ 8.
C.7-ll. [8]. KaHTOpoaHq JI.B. 3KoHO.MHqecKHH pacqer HaHnyqmero l!CITOJih-
30BaHHH pecypcoa.- M.: AH CCCP, 1960.- 347 c. [9]. KaccnpoB JI. PeHTHhre 
OTHomeHHH B 3KOHOMHqecKOM MexaHH3Me II Borrpocbr 3KOHOMHKM. - 1973. • Ng 4. 
[10]. JI o ilTep M.H. ITpMpO.l1Hbie pecypcbr n J<jl<jleKTHBHOCTb Karrl!TaJibHbiX BJIO
JKCHlli1.-M.:HayKa, 1974.-280c. [II]. Jio6oBHKOB T.C. JiecKaK3KOHOMHqe
CKoe HBJICH!Ie II BonpOCbi 3KOHOMHKH necHoro X03Ri1CTBa. - BopoH'eJK, 1968. - C. 
126-140. [12]. MapKoaa M.B. ITpaKmqecKoe rrpHMeHeHHe 3KOHOMHqecKoi1 
Oi1CHKll 3eMJIH II3KOHOhmqecKaH 0!1CHKa 3eMJIH. - M.: Konoc, 1968. [13]. H on o-
)]( M JI o B B.B. M3MepeHHe 3arpaT 11 pe3yJihTaTOB. ITpo6neMhi H3Mepemi• 3aYpaT H 
pe3yJihTaToB np11 orrTHMaJihHOM rmaHHponaHKH. • M.: 3KOHOMMKa, 1967. - 376 c. 
[14]. CereHilliHOB A., To .MeeK A. 0QeHKa ropo.ncKHX Tepp!!TOpllli 113Ko
HOMHKa crpoHTel!bCTBa.- 1968.- Ng 4.- C. 43-44. [15]. CTerrHH B.B. 3KoHohiHqe
CKHe OCHOBbl npHpo.nonOJib30BaHHH. - M.: necH. npoM-CTb, 1982. ~- !53 c,. [16]. 
CTpyMliJI!IH c.r. 0 11H¢<jlepeH!1liaJibHOH 3eMCJibHOi1 peHTe B YCJIOB!IHX C0!1lla
l!li3Ma II Bonpochr 3KOHOMHKM. - 1960. - Ng 7. - C.81-97. [17]. C y .na'q~KOB E. 5I., 
Illapaeaa O.A. Ka.nacrp neCHbiX yro.n11i! II Borrpocbi necone.neHHH. T.l.- Kpac
HORpcK, 1970.- C. 459-474. [18]. CyxoTHH IO.B. 06 Oi1eHKe rrPHpo.nH6rx pecyp-



3KOHOMU4BCKJl. OijeHKQ JleCHblX pecypC06 ... 153 

coB II Bonpocbi 3KOHOMHKII.- 1967.- ,N'Q 12.- C. 87-98. [19]. TypKeBnq M.B. 
Ka,11acTjJOBaH Ol.(CHKa necoB.- M.: JiecH. npoM-CTh, 1977.- 168 c. [20]. <l>e,11o
peHKO H.ll. 3KoHoMnqecKHe npo6rreMbi OIITIIMH3al.(HII npHpo,11onoJih30BaHHR II 
3KoHOMH'IeCKHe npo6neMbi onTHMH3al.(IIH npupo,11onorrbJOBaHIIH. - M.: HayKa, 
1973. [21]. "lepeMyll!KHH C . .l(. TeopHll 11 npaKTIIKa 3KOHOMHqecKoii Ol.(CHKII 
3CMJIH.- M.: Col.(3KrH3, 1963.- 279 c. [22]. "lynpoB H.ll., AHTJcjlbeBa 
E . .n:. ' K y 3 He 11 0 B a H. n. 3KOHOMI!qecKaH Ol.(CHKa JICCOB II JICCHbiX 3CMCJib B 
ycJIOBIIHX CeBepa II JieCH. xo3-BO.- 1984. - ,N'Q 6.- C. 26-29. [23]. 3KoHOMMqecKaH 
Ol.(CHKa yll(ep6a, npii'IIIHHeMoro necaM aTMoccjlepHbiMII 3arpH3HCHMHMM: MeT0/1Hq_ 
YKa3aHM51 I rocnrraH CCCP; <l>HJI. MH-Ta 3KOHOMHKH npOMblll(JICHHOCTH AH 
CCCP; BHMMJIM.- BopolliiiJIOBrpa/1, 1978.- 27 c. 

llocTynHrra 8 HOH6p" 1994 r. 
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METO,Il;HKA H UP AKTHKA ITPEIIO,Il;ABAHH5I 

Y.l(K 42.= 20 (07,07) 
JI.A. KOPEJlhCKA5! 

KopeJihCl<aSJ Jlruurn AneKceeana po;.u-macb n 
1944 r., OKOHlJ.H1Ja B 1966 r. CMOJICHCKuif: rocy

.n;apCTBCHHhlif ne.n;arorW.JCCKllif HHCTifl)'T; B 

1980 r. 2-ro)UflUibiC Bhlcwne ne.n;aroruqectme 
Kypcbi llO OO).U'OTOBKC BhlCOIWKBaJIH<PrnmPosan

HhiX npeno.u.asaTCneti. )liD! BYJOB rrpH JUY; CTaiKep 
0Kc4Jop,ncKoll Caii-U.fep CKyn 1991 r. (Aurmm), 
,[(Ol..l:cliT Ka<Pe.n;pbl 11HOCTJ)3HHhiX JOhlKOB ApxaH

ren.E:CKOrO rocy.u.apcTsemmro rexmtlJ.Cctwro yHH
sepcmera. 11MeeT 6 ne<IaTHhrx pa6or na ocnose 

necOTeXHlfliCCKoi1 Te!'.m.nnm no o6yqemno an
rmllicKoMy Jt3hll<)' ,.1lJUl cneunam.Hhrx Llencti. 

AIITJIHi.ICirnll H3hiK )J;JIH CTIRQHAJihHhiX U:EJIEH (ESP) 

PaccMO'I}JeHbi Bonpocbi ncrroJib30BaHH.H aHrnHllcKoro J!3biKa 

npH o6111eHHH cnenHaJIHCTOB pasHhiX CTPaH. IIpoaHaJI!f3Hposa
Ha MeTo.rU·IKa ero npnMeHeHH5I B yqe6HoM npouecce. 

The need of English for specific purposes in communicating 
specialists of different nations has been considered. The methods 
of using ESP in the teaching process are analysed. 

IIOH5ITI1e ESP - 513biK Mll crJe1.111anhHbiX u:enei1 - B03HI1Kno Ha 

OCHOBe H3y'leHI1ll pe'!eBOrO rrpo,n:yu:npoBaHH51 B IIpOI.1eCCe 06li(eHH51 

mo,n;efi no crreu:11anbHbiM, rrpo<jlecci10HanbHbiM TeMaM 11 BKmo'laeT 

CllOC06HOCTb ll IIO,D,rOTOBneHHOCTb K 06li(eHH!O, aHMll3 3aKOH'!eH

HbiX ,l(l1anOrH'IeCKHX Bb!CKa3biBaHHfi, pa3n11'1Hb!X pa3HOBI1,ll,HOCTefi 

pe'll1, per11crp0B 11 ,n;pyn1e HarrpaBneHI151. 

Heo6xo,n;I1MOCTb B MelKll,yHapo,n;HoM 513biKe po,n;11nacb e!I(e B 

KOHI.1e BTOpOfi MllpOBOfi BOHHbl BMeCTe CO 3Ha'II1TenbHbiM pacumpe

HlleM Hay'!HOfi, TeXHI1'!eCKOfi 11 JKOHOMH'!eCKOfi ,n;el!TenbHOCTll B Ml1-

pe, a 3aTeM pa3pocnaCb B CB513ll C HeQJTl!HbiM Kp11311COM 70-X ro,n;OB ll 

MaCCOBbiM IIOTOKOM cpe,n;CTB 11 Clle1.111an11CTOB C 3arra,n;a B ,n;pyr11e 

CTpaHb!. IJOCKORbKY nn,n;epOM B 3KOHOMI1Ke 11 IIpOH3BO,li;CTBe TeXHO

JIOrnfi OKaJanHCb CiliA, TO HMeHHO anrnnfiCKI1fi 513b!K rrp1106pen 

ponb MelK,ll;yHapo,n:Horo 513biKa rrpoMhiiiiJieHHOCTH, ToproBJIH 11 Hay-
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KH, pa3BHB TO, 'ITO rrpeJK,D;e OCyll.\eCTBJIJIJIOCb 3a C'leT IlpOI.(BeTaHHJI ll 

BJIHJIHHJI 6prrTaHCKOH HMilepHH. 

B TO JKe BpeMJI HOBbie H,D;eH IlOJIBJIJIJIHCb IlpH H3y'leHHll ll3b!Ka 

KaK TaKosoro, a He !jlopMaJibHbiX ero qepT HJIH oco6eHHOCTefi. IIo

CTerreHHO IlpOHCXO,ll;HJIO CMel.I(eHHe aKl(eHTOB Il03HaHHJI OT rre,n;arorrr

'leCKHX 3a,n;aq K JIHHrBHCTH'leCKHM ll B03HHKaJI pli,D; BaJKHeHII!llX BO

IlpOCOB: KaK CTpOHTCJI pe% B rrpe,n;enax perHCTpa Q6l.I(eHHll, KaK 

OCYII\eCTBJil!eTCJI CaMO 06l.I(eHHe B rrpOI.(ecce rrepe,D;a'lH HH!jJOpMal(HH H 

,n;p. 

JlHHrBHCTbl CTaJIH 11CCJie,D;OBaTb CilOC06b! Ilp!1MeHeH11ll ll3b!Ka 

B peaJibHOH KOMMYHI1Kal(HI1. BMeCTe C TeM HOBbie ,ll;OCTHJKeHHll B 

ITCHXOJIOH!I1 o6y'leH[o[ll IlOKa3aJIH, 'ITO l(eHTpaJibHOe MeCTO 3aHHMaeT 

o6y'laiOII\HHCll 11 ero OTHOIIIeHHe K yqe6e. PacwrrpliJICll crrpoc He Ha 

o61I\He Kypcbr aHrJIHHCKoro ll3biKa, a Ha 6onee crrel(HaJIH3HposaH

Hbre, T.e. aHrJIHHCKllH ):(Jill Cllel(llaJibHbiX l(eJiefi. 

EII\e 6onbwee 3Ha'leHHe ESP rrpHo6peTaeT cefiqac s CBli3H c 

KOpeHHbiMH 113MeHeHHl!Mll B U:eHTpaJibHOH rr BocTO'lHOH Esporre 11 

6brsweM CoseTCKOM Co103e, PoccHH s TOM 'li1CJie, 11 pacumpeHHeM 

TOprOBbiX, ,D;eJIOBbiX, llpOMbllllJieHHb!X ll Hay'lHbiX 06MeHOB MeJK,n;y 

cTpitHaMrr 11 napTHepaMH. Bo3pacTaeT crrpoc Ha rrocTOliHHoe o61I\e

HHe, 'ITO ll llp011CXO,ll;11T qepe3 HCllOJib30BaHlre aHrJIHHCKOrO Jl3biKa. 

B TO speMl! KaK ,n;pyrrre ll3biKH ( !jlpaHI..\Y3CKHi1, neMeuKHfi, Hc

rraHCKHfi, llllOHCKHH), HeCOMHeHHO, HrpaiOT CBOIO pOJib, aHrJIHHCKI1H 

see JKe 11MeeT rrepsoCTerrermoe 3HatJeHrre. BoJiblllal! 'laCTb HCCJie,n;o

saHHH, o6y'leHHe H rrperrO,D;aBaHHe BblllOJIHJIIOTCJI rrpeHMYII\eCTBeHHO 

Ha aHnmficKOM ll3brKe. B csoefi KHHre « English for Specific 

Purposes » [2] Kennedy H Bolito rmwyT, 'ITO « rrpasrrTerrbcTsa pa3-

HbiX CTpaH BBO,ll;l!T rrporpaMMbl MaCCOBOrO o6pa30BaHHJI C aHfJIHH

CKHM KaK rrepBbiM, a HHOr,D;a e,D;HHCTBeHHb!M ll3b!KOM; pOCT 6!13Heca H 

yseJIH'JeHHe rrpo!jleCCl10HaJibHOH M06HJibHOCTI1 llpHBO,ll;l!T K llOTpe6-

HOCTI1 B aHJillHCKOM KaK o61I\eH cpe,n;e 061I\eHHll; ,ll;OCTYll K 6oJiblllOMY 

06beMy Hay'!HO-TeXHH'JeCKOH JIHTepaTypbl 3aTpy,D;Hl!eTCJI 6e3 3HaHI1ll 

anrnHficKoro ll3biKa >>. I1TaK, aHrJIH~IcKHfi ll3hiK cTan lingua franca* 

MeJK,n;yHapO,D;HOrO, ,D;eJIOBOI O, aKa,D;eMH'leCKOrO ll Hay'lHOrO MHpa. 

qT06hi CTaTh rrpo!jlecci10HaJibHO KOMileTeHTHhiM B aHrJII1H

CKOM Jl3h!Ke, 6y,n;yll.\11M crrel(HaJIHCTaM He,D;OCTaTO'lHO 6a:JOBOrO Kyp

ca, CJie,n;yeT pa6oTaTb C MaTepHaJIOM, COOTBeTCTBY!Oll111M HX 6y,n;yll.\eH 

,D;el!TeJihHOCTH. IIpH 3TOM rrperro,n;asaTeJih HHOCTpaHHOrO Jl3b!Ka He 

06J13aTeJihHO ,ll;OJIJKeH 6b!Th y'!eHh!M B TOH HJII1 HHOH 06JiaCTll, '!T06bi 

IlOHJ!Tb MHOrHe !jlopMaTHBHhie e,D;HHHI.(hl TeKCTa HJIH CTaThH Ha aH

rmrikKOM ll3hiKe. Ho HYJKHO cyMeTh rroHl!Tb, '!To, HarrprrMep, HeKo

TOpbie cnosa rrprro6peTaiOT crrel(H!jJH'lecKoe 3Ha'!eHrre, Kor,n;a 

* Lingua franca - 3TO .H3biK lillH CllOC06 06UWHllil, ICOTOpbiif. HCITOJlh3yeTCH 

JibAbMH, rOBOp5III..VIMH Ha pa3HbiX .H3biKax. 
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liBJili!OTCll TepM!iHai>fH, '!TO, Harrp!iMep, . XliMH'leCKHH TepM!iH 

« adsorption» He co.D:eplKHT crrenmmroBoil oum6K!i li T., !J:. Ilperro-
' . 

).\aBaTeJieH ll3biKa ,lJ;OJilKHO BOJIHOBaTb He CTqJibKO Hay'lHOe CO)J;eplKa-

Hlie CTaTbli, C KOTOpOH OHH HMe!OT ,lJ;eJIO, CKOJibKO opraHH3al..llill li .. 
CTpyKTypa TeKCTa, ero CBJI3HOCTb, HaJIH'llie 3a)J;a'lli, KOTOPYI9. HYlKHO 

peiJJHTb !iliH KOTOpall y'JKe peiJJeHa. . . . 

0.D:I1H li3 KpynHeHIJJ!iX TeopeTHKOB ESP ,[(JK. JI. M. Tp!iM yKa-

3biBaeT Ha TO, '!TO Jl3biK .D:Jill cnel..lliaJibHbiX l..leneil cne.D:yeT paccMaT

p!iBaTb KaK ll3biK, «Ilp!iCOe)J;HHli!Oil..II1ll Cilel..IJ1aJibHblll 

(rrpo<jleCCHOHaJibHO Op11eHT!ipOBaHHblll) CJIOBapb K TOMY CJIOIO ll3bi

Ka, KOTOpbiH cocTaBJilleT ero « o6ll..l_ee l!!J:PO» (common core) H ocTa

CTCll Heli3MeHHbiM He3aBHCHMO OT COI.IliaJibHOH (111Ili npo<jleCCHO

HaJibHOH) pon11, BblilOJIHlleMOH roBOPllll..II1M». B CBll3li c 3THM Tp!iM 

OTMeqaeT, 'ITO CTy)J;eHT-liHOCTpaHel..l He MOlKCT OTKa3aTbCll OT !i3YLJe

Hlill 06ll..lero li)J;pa ll3biKa Ha TOM OCHOBaHl1H, 'lTO ero rrpo<jleCCHO

HaJibHbie l..leJili CBO,lJ;liTCll K !iCI10Jib30BaHI110 JIHIJJb OC060H pa3HOB!i)J;

HOCT!i ll3biKa, COOTBeTCTBYJOII.IeH ,[(aHHOH c<jlepe ,lJ;el!TeJibHOCT!i. Ha

Ilp0TI1B, o6y'la!Oil..II1HCll KaK 6bi rrp!iCOe,[(HHlleT 3TH Cilel..lliaJibHbie 

OC06eHHOCT!i rrpo<jleCCI10HaJibHOl'O ll3biKa (B OCHOBHOM CI1CTeMy Tep

MHHOB) K 06ll..leMy ll3biKOBOMY ll,ll;py. 

PaHee [!] HaMH 6hma c,[(eJiaHa rrorrbiTKa Bbi,[(eJIHTb rrpo6neMbi, 

B03HI1KaiOII.II1e np11 o6ll..leHHH crrel..ll!amicToB qepe3 nepeBO.ll:'II1Ka. B 
,[(aHHOH CTaTbe XOTeJIOCb 6bl ilO,[(eJIHTbCll HeKOTOpbiM OilbiTOM B 6ec

rrepeBO,[(HOM 11JIH, TO'lHee, CMCIJJaHHOM 06ll..ICHHH Ha aHrJIHHCKOM ,[(Jill 

cnel..IHaJibHbiX 1.1enei1. Pe'lb KacaeTcll o6y<JeHI1ll 6y.ll:Yil..IHX Ol..leHII.IHKOB 

He,[(BlilKI1MOCT!i CQBMeCTHO C HOpBelKCKHMli Cilel..lliaJIHCTaMH B Poc

Clili. 

IJpaKT!iKa Ol..leHKli He,[(BlilKHMOCT!i, paBHO KaK li pbiHOK He

,[(BI1lKI1MOCTH, ell..le ~WJIO)J;all B POCC!il1 OTpaCJib, HaXO,[(HTCll B npOI.IeC

ce CTaHOBJieHHJI li pa3BHT!ill, 11 o6y'leime 3TOH Cilel..lliaJibHOCT!i Bilep

Bbie ·B HCTopm! BbrciJJeil: rnKOJihi PoccHH BKJIJO'leHo B rrporpaMMY Ap

xaHrenbcKoro rocy)J;apCTBeHHOro TeXHH'leCKOl'O YHHBepCI1TeTa, 11 3TO 

TeM CJIOlKHee, '!TO JieKQlili Be,[(yTCJI Ha aHrJI!illCKOM ll3biKe, CTaBIJJeM 

,[(Jill ay.[(I1TOp11!i lingua franca. 

Y'le6Hblll MaTep!iaJI o<jlopMJieH B Bli,[(e HH<jJOpMaTHBHblX 6JIO

KOB (Letters), KoTopbie Bbi,[(aJOTCll cnyiJJaTeJil!M. Pa6o'lall rpynna co

CTOI1T li3 .ll:BYX HOpBelKCKHX rrpeUO).\aBaTeJieH, Cilel..IHaJI!iCTOB

Ol..leHIJJHKOB, ,[(ByX rrpellO).\aBaTeJieH YHHBepCHTeTa, TaKlKe rrpaKT11~ 
KYIOII.IHX B o6nacTH Ol..leHKH He,[(BI1lK11MOCT!i B Pocclili, 11 rrperro,[(aBa

TeJill aHrJIHHCKOrO ll3b!Ka, He JIBJili!Oil..lerOCll CITeQHaJIHCTOM ITO Ol..leH

Ke. 

B ,[(aHHoii CHTYal..IHH: 1) aHrnliiiCKHH ll3hiK liBJilleTcll HHCTpy

MeHTO;M nepe,ll;a'll1 rrpo<jleCCHOHaJibHOH HH<jJOpMal..IHH; 2) 1II1l..IO, rrepe

,[(a!Oil..lee 3TY HiHpopMal.IHIO, rroJih3yeTCll lingua franca; 3) o6yLui10-

I ' ' 
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II(HHCSI ,!I,OJllKCH BOC11p11HI1MaTb He TOJibKO 06li(ee SI,!!,pO Bb!CKa3biBa

Hl15! Ha 11HOCTpaHHOM 5!3biKe, HO 11 11p11COe,!I,I1HS!Tb CITel(l1aJibHb!e OC0-

6eHHOCTI1 rrpo<jJeCCI10HaJibHOfO 5!3bJKa K 3TOMY 06li(eMy 5!3b!KOBOMY 

5!,!!,py; 4) rrperro,!l,aBaTeJib 11HOcrpaHHoro 5!3biKa, KaK 11 crryrnaTerrb, He 

5!BJI5!10li(I1HC5! CITel(l1aJI11CT<W .B 3TOH HOBOH ,!I,JI5! Hero c<j:lepe, Bb!CTyrra

eT He TOJibKO crryrnaTerrdJ '11 'Ha6JIJO,!I,aTeJieM, HO 11 KOOp,!!,11HaTOpOM 

l1p011CX0,!1,5!li(ero, ocyli(eCTBJI5!5! CBOeo6pa3Hb!H MOH11T0p11Hf, T. e. 110-

CT05!HHO l1pOBep5!eT, KaK 11 KaKI1e l1p011CXO,!I,l!T 113MCHeHI1SI, KaK pa3-

BJ1BaeTC5! rrpol(ecc o6ylJeHI1lll1 T. ,!!,. 

Ilp011CX0,!1,11T CMeillaHHOC 06li(eHI1e B CO'!eTaHI111 pa3Hb!X perH

CTpOB, Ha aHrJII1HCKOM - Ha pO,!!,HOM, Hal(110HaJibHOM ll3b!Ke: 

- MelKAY rrpe110,!I,aBaTeJil!M11-11HOCTpaHL(aMI1, CITel(l1aJII1CTaMI1 11 

crryrnaTeJil!MI1 Ha aHrJI11HCKOM SI3b!Ke: a) B pemcrpe pa3fOBOpHOH 

peq11; 6) ESP; 
- MelK,!I,y rrpe110):\aBaTeJI5!MI1-11HOCTpaHL(aMI1, Cl1Cl(l1aJII1CTaMI1: 

I) Ha aHrrrl1iiCKOM 5!3biKe: a) B pemcrpe pa3roBopHoil peq11; 6) ESP; 
2) Ha pO,!!,HOM 5!3biKe; 

- MelK,!J,Y rrperrO,!I,aBaTeJil!MI1-11HOCTpaHL(aMI1, CITel(l1aJII1CTaMI1 11 

pOCCI1HCKI1MI1 rrpeiTO,!I,aBaTeJI5!MI1-CITel.\11aJII1CTaM11 Ha aHrJIHHCKOM 

5!3b!Ke B pemcTpe pa3rOBOpHOH pe411 +ESP; 
- MelKAY rrperro,!l,aBaTeJieM-<jJI1JIOJIOfOM 11 CITel(11aJII1CTaM!1 C 

o6e11x CTOpOH: I) Ha aHrJII1HCKOM ll3b!Ke: a) B pemcrpe pa3fOBOpHOH 

petm; 6) ESP; 2) Ha poAHOM ll3b!Ke; 

- MelKAY rrperroAaBaTerreM-<jJI1norroroM 11 cnyrnaTemiMH: I) Ha 

pO,!!,HOM 5!3bJKe; 2) Ha aHrJIHHCKOM 5!3b!Ke: a) B perHCTpe pa3rOBOpHOH 

peq11; 6) o6li(eHaylJHOH peq11; B) ESP; 
- o6li(a5! A11CI<yccl1ll Ha lingua franca 11 T. ,!!,. 

B AaHHOH CI1Tyal.\1111 rrp11 o6li(eHI111 c 11CITOJib30BaHHeM ESP 
BalKHbl pa3JII1'!HbJe ITe):lafOfH'leCKHe 11 JII1HfBI1CTH'!eCKI1e l1p11eMbl 06-

yqeHI15!. Bee cpe,!!,CTBa B copa3MepHoM co'!eTaHHH crroco6cTBYJOT 

ycrrernHOMY <jJyHKL\HOHHpOBaHHJO 11 rrp11MeHeHI110 ESP B yqe6HOM 

rrpol(ecce ,!I,JI5! CTaHOBJICHI1ll 11 <jJopM11poBamm 6yAyli(ero crrel(l1a

JII1CTa C Op11eHTal(l1eH Ha MelK,!I,yHapO,!!,HOe 06li(CHI1e B CBOCH rrpo<jJec

CI10HaJibHOH ,!I,Cl!TeJibHOCTI1. 

CIIIICOK JIIITEPA TYPbi 

[I]. Kop en b cK aJI JI.A. 513biK KaK cpe)ICTBO MeJKKYJihTypHoro o6ll(eHHJ! 
MJI crreqHanbHhiX qenei! II JiecH.JKypH.-1994.-NQ5-6.-C.l53-155.- (li3B. BhiCIII. yqe6. 
3aBe)leHHi1). [2]. Kennedy, B o I ito. English for Specific Purposes. - London: 
Me Millan Press, 1984. 
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M3BECTIHl BLICIIIMX yqEEHLIX 3ABE)J,EHMH 
N2 4-5 JIECHOM )!(YPHAJI 1995 

KPATKHE COOElQEHWI M OEMEH OITbiTOM 

Y).(K 630*812 

B.IJ. P HEf/YK, B.H. 3AHf/YK 

P$16'JyK BacrumH DelpoBH'l po)1JfJic.R B 

]939 r., OKOH'Illll B 1967 r. JlbBOBCKHif JICCOTeX

Iffi\ICCKJ-Ii{ HHCnrryT, )lOKTOp CeJihCKOXOJ5illCIBCH~ 

HhLX Ha)'K, np01{Jeccop, :mse.eyrow;ffii: Ka4>e,!q)oH 
nccHbiX K)'JlbT)'p H .npesecHHOBCllCHllii YKpatm
CKoro rocy~apcTBeHiioro necorexmrqccKoro ymt
sepcarera. l1MeeT 106 neqaTifbtx 1py.u;os s o6-
Jiacrn ll3)'1JCHilll He.npesecru.rx pecypcos neca. 

3as:<JyK BacHJIHii 51peMOBJN pommcx B 

J967 r., OKOH'-Hili B 1991 r. JlbBOBCKHif JICCOTCXIill.

\fCCKHii llliCllfl')'T, acrrnpaHr Ka¢e.nphl JICCHhlX K)'Jlh

T)'p n ,llpesecHHose,n;eHIDI YxpaHHCKoro rocy,n:ap

CTBeHHoro JICCOTCXHHlJCCKOrO )'HHBCpCIITCTa. 

HMeeT 5 ne<:~aTHI>LX Tpy.n:os s o6naClH ID)'liCHIDl. 

He.npeBecmrx pecypcos neca 

CTPOEHHE H CBO:HCTBA )U'EBECHHbi 
KAnHHhiOEbiKHOBEHHOH 

PaccMoT]leHbi oco6eHHOCTI1 aHaToMJ1qecKoro CT]lOeHI1ll 
,ll;peBeCHHbl Ka.JillHbi 06hiKHOBeHHOif, HX 3aBHCHMOCTb OT B03pacTa 

KycTapHI1Ka. Orrpel(eJieHhi IIOKa3aTerrl1 OCHOBHhiX <jli1311KO
MeXaHHl!eCI<HX cnoiicTn. PeKoMeH,u.oBaHp pa3ne,u.eHHe ee n neco

KynhType. 

Features of anatomical wood structure of cranberry (V. 
opulus), their relationship to the age of the bush have been 
considered. The indicators of the principal physical and 
mechanical properties are determined. It is recommended for 
cultivation in artificial stands. 

., . 
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IIpo6neMa o6ecrre'ieHI1ll ,o;epeBoo6pa6aTbiBaiO!Ijei1 rrpOMbiill

JICHHOCTI1 ,o;peBeCI1Hoi1 l(CHHb!X rropo,o;, rrp11ro,o;Hoi1 AJill rrp0113BOA

CTBa MC6CJIH 11 CyBCH11pOB, BCCbMa aKTyaJibHa. Heo6X0,11;11M IIOI1CK 

HOBbiX pecypCOB cpe,o;11 MaJIOI13Y'iCHHbiX, HO l!l11pOKO pacrrpOCTpa

HCHHblX rropo,l.l. Op;Ha 113 HI1X - KaJI11Ha. Ee .p;eKopaTI1BHbie cBof!cTBa 

MOryT 6biTb 11CIIOJlb30BaHbl IIp11 pa3yKpaU111BaHI111 pa3!-!006pa3Hb!X 

113,1l;CJII1H, OT,D;eJIKC IIOMC!IjCHI1HI1 3,D;aHI1H. !rry6oKal! XI1M11'iCCKal! rre- . 

pepa60TKa p;peBCCI1Hbl p;eJiaeT B03MOJKHbiM IIOJIY'ICHI1C JieKapCTBCH

HbiX rrperrapaTOB 11 MHOrHX ,l.lpyrHX rrpo,o;yKTOB. IloJTOMY HyJKHa ,l\0-

CTOBCpHal! 11H<jJOpMal(l1ll 0 <jJI1311KO-MeXaHI1'1CCKI1X CBOHCTBaX 3TOH 

rropo,o;bi. 

B p;peBCCI1IiOBC,D;'ieCKOH JII1TepaType KaJI11Ha OCTaeTCll MaJI0-

113Y'iCHHOH rropo,n:ofi. EcJII1 0 BHel!lHeM Bl1,l\C ec ,l\peBeCI1Hbl H IIpOill

JIOM 11CIIOJib30BaHI111 eCTb KpaTKI1e CBe,!(eHI1ll (3, 9), TO ,l\aHHbiX 0 <jJH-
311KO-MeXaHI1'ieCKI1X CBOHCTBax Mbl He 06HapyJKI1JII1. XOTJI Kamma He 

OTHOCHTCll K IIpOMbllllJICHHbiM ,l\peBeCHbiM IIOpO,l\aM, HO ee 11CIIOJib-

30BaHI1C B pa3Hb!X c<jlepax HapO,l\HOrO X03l!HCTBa, 6eccrropHO, BeJII1-

KO, IIOJTOMY CBe,!(CHI1ll 0 <jJH311KO-MeXaH11'iCCKI1X CBOHCTBaX ,l\peBCCI1-

Hbl ,!\Jill paC!lll1pCHI1ll 06JiaCTI1 ee IIp11MCHeHI1ll 11MeiOT npaKTI1'ieCKOC 11 

Ha Y'IHOe 3Ha 'ICHI1e. 

HaMH BbiiiOJIHeHbi Hccnep;oBaHI1ll aHaTOMI1'iecKoro cTpoeHI1ll 

11 <jJI1311KO-MCXaH!1'iCCKI1X CBOikTB p;peBCCI1Hbl KaJI!1Hbl. Ilony'ieHHbiC 

pe3yJibTaTbl MOryT CJIYJKI1Tb OCHOBOH ,l\Jill pa3pa60TKI1c CI1CTCMbl Me

po1Ip11l!TI1H ITO pal(I10HaJibHOMy !1CIIOJib30BaHI110 11 BOCIIp0113BO,l\CTBY 

ee pecypcoB. 

Kan11Ha- o6biKHOBeHHal! (Viburnum opulus L.) .OTHOCI1TCll K 

ceMeficTBy Caprifo/iaceae. 3TO BeTBHCTbiH KYCT Bb!CO)"OH 2 .. .4 M C 

cepofi Kopofi [8]. B 6naronp11l!THbiX ycJIOBI1l!X pa3BI1jl_aiOTCll MO!Ij

Hbie KYCTbl C 4 ... 12 KpyrrHblMI1 CKCJICTHbiM11 0Cl!MI1 ,!\11a1v!CTpOM 5 ... 1 0 

CM 11 rny60K11MI1 CTepJKHCBbiMH KOpHl!Ml1 (II, 12). Ilopop;a Tpe6oBa

TCJibHa K IIO'!BaM, 3!1MOCTOHKall, CBCTOJII06!1Bal!. CorJiaCHO ,l\aHHbiM 

A.A. BopoHI1Ha [4], Ha nonl!Hax 11 pe'IHbiX ,!(OJII1Hax B 3apocnl!x 

KYCTOB Ha C,!(l1Hl1l(C IIJIO!Ija,l\11 paCTCT 60JiblllC KYCTOB, 'ICM B necy. 

0611JibHO IIJI0,1l;OHOCI1T Ha OT.Kpb!Tb!X MCCTaX. 

ECTCCTBCHHbiH apean KaJII1Hbl OXBaTbiBaeT IIO'ITI1 BCIO Tepp!1-

T0pl110 BocTO'!Ho-EsponeficKofi paBHHHbi. Pacrrpoc:rpaHeua B Kpbr

My, Ha KaBKa3e, B HCKOTOpblX pafioHaX J3al!lK!1pl111, Ka3aXCTaHa, 

CH611p11. Ha TeppHTOp11H YKpaHHbi Hal16onbl!ll1e ee 3anachr Haxo

.LlliTCll B KHeBCKofi, qepH11rOBCKoi1, flbBOBCKOH, HBaHo-<I>paHKOB

CKOH, TepHononbcKoi1 11 3aKapnaTcKoi1 o6nacTliX [1]. B KapnaTax 

IIJIO,!\OHOCJI!Ijl1C I<YCTbl BCTpeqaJOTCll Ha Bb!COTC ,l\0 1500 M (4). 
Hccne,o;oBaHI1ll rrpoBO.l\HJIH B HBaHo-<I>paHI<OBci<oM necoi<oM-

6HHaTe. Mo,o;enbHbie KycTbi HaXO.l\11JII1Cb \la orryl!lKe 55-neTHero rpa-

6oBo-6yi<oBoro ,l.lpeBOCTOll. Ero cpe,o;Hllll BbiCOTa 23 M, I<nacc 60HI1-

TeTa II, IIOJIHOTa 0, 7, CI<JIOH CCBCpO-BOCTO'iHOH 3I<CII0311[(1111. 
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Cpe,!(H5!ll Bb!COTa MO,!(eJibHb!X KyCTOB 3,2, M, CKeJieTHbiX BeTOK 7 M, 

,!(ltaMeTp 8,5 CM. 

• •AHaTOMH'IeCKOe CTpOeHHe ,n;peBeCIIHbl KaJIIIHbl H3yqarrn CO

rrraCHO MeTo,n;HKe A.A. >ll.leHKO-XMerreBcKoro [13] c HCTIOJib30BaHHeM 

MnKpocKoTia MEC-IO. <I>n3HKO-MexaHnqecKne CBOHCTBa OTipe,n;errl!JIII 

B COOTBeTCTBIIII C ,!(eHCTBYIOli.\IIMII CTaH,!(apTaMII (5, 6] Ha YHIIBep

CaJibHOH MalllnHe MP 5057P-50. 

I1CCJie,!(OBaHII5! 110Ka3aJIII, qTQ ,n;peBeCHHa KaJIIIHbl ll,!(pOBal! C 

)l(eJITOBaTo-6eJIOH 3a60JIOHbiO .II )l(eJITOBaTO-KpaCHOBaTbiM, pe)l(e 

TeMHO-KopnqHeBbiM 5!,!(pOM. , ITopo,n;a paccel!HHo-cocy,n;nCTall. Cocy

,!(bi MeJIKHe, cep,!(l.leBIIHHbie Jiyqn TIJIOXO 3aMeTHbl HeBoopy)l(eHHbiM 

rrra3oM, ro,n;nqHbre cnon cna6o Bbipa)l(eHbL Cpe,n;H5!5! lllnpnHa ro

,!(II'IHhiX KOJiel.l I ,45,-MaKcnMaJibHall I ,80 MM. KonnqecTBO ro,n;nqHbiX 

CJ!OeB B I CM COCTaBJIJ!eT 6,8. ,Ll;rrll cpaBHeHIIJI CKa)l(eM, qTo y p!16IIHbl 

06biKHOBeHHOH IIX 6, 6epe3bl 6opo,n;aBlfaTOH - 7,8, 6yKa JieCHOrO -

4,8 (2]. COOTHOllleHlle ll,!(pa II 3a60JIOHII, COCTaBJIJIIO!llee COOTBeT

CTBeHHO 24,3 II 75,7 %, 11pi16JIII3IITeJibHO IlOCTOliHHO II MaJIO II3Me

Hl!eTCJI C B03pacTOM ,!(epeBa. 

KaK ycTaHoBrreHo HalllHMII nccrre,n;oBaHHliMII, aHaTOMnqecKoe 

CTpOeHHe ,n;peBeCIIHbl KaJIIIHbl XapaKTepi13yeTCJI CJie,!(yiOli.\IIMII ,!(aH

HbiMII: BOJIOKHa JIH6pmpOpMa - 67,0; COCY,!(bl - 21 ,0; cep,!(l.leBIIHHble 

rryqn- 10,5; ,n;peBecHal! TiapeHXHMa- 1,5 %. ,Ll;rrll cpaBHeHHll B pacce-

5!HHo-cocy,n;ncToi1 ,n;peBeCHHe Jllfllbl 3TH 3JieMeHTbl COCTaBJIJIIOT COOT

BeTCTBeHHO 36; 55,4; 6,2; 0,2 o/o (2]. 

Pa3Mepbi BOJIOKOH rrn6pmjJopMa: cpe,n;Hllll ,n;rrnHa 0,59 MM, 

,!(IIllMeTp 18 MKM, TOJili.\IIHa CTeHOK 2,7 MKM. ,Ll;HaMeTp KJieTOK B 

cpe,n;HeM I4,5 MKM. 

' 
lloK33aTenh 

CTaTHCTHqecKHe noKa3aTeJIH 

ll M ±m V,% P,% 
IIrroTHOCTh, Kr/M3 30 639 2,9 2,0 0,5 
Ko3<jJcjlHL(HCHT ycywKH,% : 

pa.z~mUJhHOH 30 0,213 0,015 20,7 4,9 
T3HfeHTaJibHOi1 30 0,272 0,024 18,9 4,7 
o6neMHO:ii 30 0,489 0,019 17,6 3,9 

IIpe,ll;err rrpoqrroCTH, Mila: 
npH C)J{3THH B~OJib BOJIOKOH 36 51,308 1,019 II ,9 2,0 
llpH CTaTHqecKOM H3rH6e 36 94,525 1,425 9,1 1,5 

Y,ll;apHaH TBep,ll;OCTh, )J;JK!cM2: 
0,931 I pa,ll;HaJibHaH 30 0,027 9,2 2,9 

TaHreHTaiTbHa.H 30 1,150 0,030 8,2 2,6 

B Ta6JIIII.(e 11pHBe,!(eHbl pe3yJibTaTbl IICCJie,!(OBaHIIH {jlll3IIKO

MeXaHHqecKIIX CBOHCTB ,n;peBeCHHbl KaJIIIHbl, o6pa60TaHHbie MeTO,!(a

Mif BapnaQHOHHOH cTaTHCTIIKII Ha IBM. ITrroTHOCTb ,n;peBeCHHbi 

(11pn BJia)I(HOCTII 12 %). omnqaeTcJI oT ,n;aHHbiX B.A. TypKHHa [9] (639 



CmpoeHue u CBoiJ.cmaa OpeaecuHblKUJZUHbL o6bzKHOBeHHoU I 61 

llpOTHB 890 KrfM3) .. )J;peBeCHHa KaJIHHbl llO llJIOTHOCTH COM3MepMMa C 

pl!6MHOH o6biKHOBeHHOH, JieCHbiM opexoM, qepeniHeli [7]. ITo KJiac

cnqmKal11111 E.H. YroJieBa [10], ee, Hapll,ny c ,npeBeCHHOH 6epe3bi, Bll-

3a H ,Up., He06XO,UI1MO OTHeCTI1 K BTOpOH rpynne (cpe,UHJIJI llJIOT

HOCTb). 

ITo cnoco6HOCTI1 K ycyuJKe ,npeBeCHHa KaJI!1Hbi 6JI113Ka K rJio

roBHHe, 6yKy 11 J!CeH!O [l 0): 0Ha l1MeeT CHJibHOYCbiXaiOliiYIO CTpyK

Typy, llOCKOJibKY K03QJrP11l1l1eHT ee 06'beMHOH ycyWKl1 paBeH 0,489 o/o 
( pa,UI1aJibHOH- 0,213, TaHreHTaJibHOH- 0,272 %). 

ITo 3Ha<JeHI1l!M npe,neJia npo'lHOCTI1 np11 cJKaTI111 B,UOJib BOJio

KOH 11 CTaTH'leCKOfO 113f!16a ,npeBeCJ1Ha KaJII1Hbl 6JII13Ka K pl!6I-!He, 

rpywe, opexy rpeljKOMy, qepewHe [10]. Ee Heo6xo,ni1MO OTHeCTl1 K 

TBep,UbiM ,npeBeCHbiM nopo,naM, TaKI1M KaK 6epe3a 11 6yK, llOCKOJibKy 

y,napHaJI TBep,nOCTb ee pa,UI1aJibHOH llOBepXHOCTH COCTaBJIJ!eT 0,931, a 

TaHreHTaJibHOH - I, 15 )J;JK/cM2. 

KaK CBH,UeTeJibCTBYIOT pe3yJibTaTbl 11CCJie,UOBaH11H, TBep,nyiO, 

llpO'lHYIO, llJIOTHYIO ,npeBeCMHY KaJII1Hbl Hapl!,ny C ,npeBeCI1HOH pl!6!1-

Hbl, rpyru11, opexa JieCHOfO, qepeWHI1 MOlKHO 11CTIOJib30BaTb ,UJIJI 113-

fOTOBJieHHJI cyBeH!1poB, qy6yKoB, pyKOJITOK 11 ,npyr11x no,neJioK. 

Pe3yJibTaTbi my'leH11ll rjJrt311KQ.-MexaHn<JecKl1X CBOHCTB ,npeBe

CI1Hb! KaJII1Hbl, llp11Be,UeHHble 'B Haw eli, pa6oTe, HaCKOJibKO HaM 113-

BeCTHO, noJiy'leHbi .BnepBbie. 3TH ,naHHbie Heo6xo,ni1Mbl ,UJIJI Teopl111 

11 npaKTI1KI1 11 MOfYT 6b!Tb 11CllOJib30BaHbl B JieCHOM CeMeHOBO,UCTBe, 

np11 IIeJieBbiX 3afOTOBKaX ,npeBeCI1Hbl onpe,l\eJieHHOfO Ka'leCTBa. 
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H3BECTHH BbiCIIIHX yqEJ>HhiX 3ABE)J;EHHH 
NQ4-5 JIECHOH :lKYPHAJI 1995 

•l.· A' '>) 

Y)J;K 630*425 

A.If. EAPAEHH 

Eapa6mt AneKcam:q> MBaHOBHq pO.n;wiCl'l 

B 1939r., OKOH'Hill B l966r. ApxaHreJThCKHfi JICC0-

TeXHH1.fCCKffii. IDICTinyr, ;:I;OKTOp CCJlbCKOX03.1Jit~ 

cmeHHMX HayK, opo4Jeccop, 3ane;zyro~d Ka
<J>e,upoii necmJX xym;cyp u MCXamoaJ.ttrn necoxo
JmicTBeHH!>JX pa6oT ApxaHrCJlbCJWro rocy.n;ap
cmeHHoro rexmrqecKoro ymmepcmera. HMe~T 

6onee 85 ne1.faTHhiX pa6or B o6nacrn necoceMeii
HCFO MOHHTOpHHra ,!l,pCBCCHhlX nopo,n; Ha Enpo
neifCKOM Cenep11 PoccHH. · 

BJIHHHIIE 
ATMOC<I>EPHJ>IX BblliPOCOB KOTJIACCKQrO QJ>K 

HA CEMEHOIIIEHHE COCHJ>I 

0TMe'!eHo ychrxaHrre )lepeBheB xnoiiHhiX nopo11 no11 )leii
CTBHeM npoMhilllrreHHbiX Bbi6pocoB rr yBeJIH'<eHJ;e px11a noKa3aTe
nell; Ce?1eHOllleHHH COCHbl C y;::tarreHHeM OT HCTOqHHKa 3arpR3He· 
HHHo 

Drying of coniferous trees affected by industrial discharges 
and an increase in a number of indices of pine seed-bearing subject 
to the distance away from the source of pollution have been 
stated. 

B xapaKTepe .L(eHcTBHll rrpoMbiillJieHHhiX 3KcranaToB Ha pacTH

TeJibHOCTh eCTb MHOI"O 06l..l.\ei"O: HapyllleHHe peryJiliTOpHbiX <flyHKI.(HH 

6HOMeM6paH, HHaKTHBal.(Hll pll,l(a Bali<HeHIJlHX <jJepMeHTOB H3-3a pac

na,n;a 6eJIKOB, HapyllleHHe CHH1:e3a MHOI"HX coe.L(HHeHHH B .i:\p. [4]. 
0co6eHHO Ol..l.\YTHMO. BJIHliHHe 3arpli3HeHHll aTMOC<jJepbl Ha XBOHHpie 

neca. 

Cse,n;eHHll o6 aHTporroreHHOM B03.L(eikTBWH 6woreoxwMwt:re

CKHX Bbi6pOCOB Ha CeMeHOIJleHHe XBOHHbiX ,n;peBeCHbiX IIOpO.L\ HeO.L(-
;~ 

H03Hat:fHbl. ~ 
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EOJiblllHHCTBO 11CCJie.n;oBaTeJieii 1J:0Ka3b!Ba.IOT OTpi1QaTeJibHOe 

BJII15IHI1e 3arp513HeHH51 aTMOC<jJepHOrO B03.n;yxa Ha ypolKal1 COCHbl 

[2, 5, 6), 'ITO BblpaJKaeTC51 B YBeJII1'!eHI111 KOJII1'!eCTBa aHOMaJibHblX 

!IblJibl.leBbiX 3epeH, JieTaJibHOCTI1 CeM5IliO'!eK, CHHJKeHI111 MOp<jJOJIOrl1-

'lt'.CK11X !IOKa3aTeJiell U1!1illeK 11 Ka'!eCTBa CeM5IH. B TO JKe BpeM51 eCTb 

.n;aHHble 0 60Jibillell ypQ)KaHHOCTI1 .n;epeBbeB eJII1 CO 3Ha'!I1TeJibHblM11 

liOTepRM11 aCCI1M11JI51!.1110HHOrO arrrrapaTa 3MI1CCI10HHO!'O B03.n;eiiCTBI151 

[7), a TaK)Ke 06 OTCYTCTBI111 BJII15IHI151 npOMBbi6pOCOB Ha penpo.n;yK

TI1BHYIO CliOC06HOCTb COCHLI (lj. 
HaMI1 B 1990-1991 rr. 6LIJIH npoBe.n;eHLI Ha6mo.n;eHH51 3a ceMe

HOIIIeHHeM COCHbl B npHrOpO!J:HOH 30He r.KOpl!lKMbl ApxaHreJibCKOll 

o6nacTH. OcHOBHLIM HCTO'IHHKOM 3arp513HeHH51 oKpyJKaiOll.leii cpe.n;LI 

3.n;eCb 5IBJI5IeTC51 KoTJiaCCKHH U:EK, KOTOpbiH B 1990 r. Bb!6poCHJI B 

aTMOC<jJepy 37 414,8 T Bpe!J:Hb!X Bell.leCTB. B 'IHCJie TOKCI1KaHTOB 

cepH11CTbiH aHr11.n;pi11J:, OKHCb yrnepo.n;a, OKHCJibl a3oTa, cepHal! KHC

JIOTa, cepoBo.n;opo.n;, XJiop, MeTHJIMepKanTaH 11 .n;aJKe PTYTL MeTaJIJIH

qecKal!, OTHOCR!l.lal!C51 K l KJiaccy onaCHOCTH . 

.ll:JIR peKOrHOCQHpOBO'IHOrO 06CJie.n;oBaHHl! 6LIJII1 3aJIOJKeHbl 

.n;Ba yqacTKa no HanpaBJieHmo rocno.n;cTBYIOll.II1X BeTpoB. Y'!acTOK 1 

paCITOJIOJKeH B 250 M OT KOM6I•!HaTa. fio CTapblM JiecoycTpOHTeJIL

HblM MaTepHaJiaM, paHLille 3.n;ecb 6LIJI eJibHHK pa3HOTpaBHbiii VII 
KJiacca B03pacra. Harro'!BeHHLili KopeHHoii rroKpoB o'leHL 6e.n;HLIH, 

BKJIIO'!aeT e.n;HHH'IHO ce.n;MH'IHHK, 30JIOTy!b po3ry, MaHHHK, OlKHKy, 

KOCTRH11Ky, CeBepHyiO JII1HHeiO. TaM, r.n;e .n;epeBLl! ITO'ITH cnJIOillb 

yCOXJII1, OTMe'!eHbl 3apOCJII1 Kpa!111BLI, MaTb-11-Ma'!eXI1, MXOB HeT. 

l13 102 .n;epeBbeB B nepe'!eTe COCHa COCTaBI1Jia 16,7, eJib 63,7, 

6epe3a 19,6 %. Ha1160JILIIIHH oma.n: Ha6mo.n;anc51 y cocHbi: cyx11x -

70,6, !IOJIYCYXI1X- 11,8 %, y eJII1 COOTBeTCTBeHHO 36,9 11 41,5 %. 0T

M11paJII1 B. OCHOBHOM .n;epeBLR 6oJibiiiero .l\11aMeTpa. Y cyXI1X .n;epe

BbeB '!aCTI1'1HO 11JII1 nOJIHOCTLIO OTCJiai1BaeTCl! KOpa, y nonycyXI1X 

11MeiOTCl! 60JibU111e HaTeK11 CMOJibl no CTBOJiaM 11 CI1JibHblll HeKp03 

XBOI1. .ll:Jill COCHbl XapaKTepHa MHO!'OBepU111HHOCTb, 11CKp11BJieHI1e 

np11pOCTOB !10CJie.n;HI1X JieT, 'ITO CBH.n;eTeJibCTByeT 0 nOBpeJK.n;eHHI1 ee 

COCHOBLIM no6erOBbiOHOM. XBOR pacnOJIOJKeHa TOJibKO Ha BepXHHX 

np11pocTax, T. e. JKI1BeT Bcero I ro.n:. E.n;nHI1'1Hbie III11Il1KI1 coCHbi 11 

enn rropaJKeHHLie, rronycyx11e, KOJKI1CTLie 11 MaJILie rro pa3Mepy. 

Y'!acToK 2 3aJIOJKeH Ha TeppHTOpi1H ropo.n;cKoro rrapKa B300 M 

OT U:EK B 6b!Bll1CM T11ne Jieca COCH5IK-t;epHH'IHI1K. Ha I ra HaC'II1Tbi

BaeTCR 660 .n;epeBbCB COCHbl, .n;pyr11x nopo.n; MaJIO. Cpe).(Hl!R BbiCOTa 

.n;epeBLeB 13 M, cpe.n;H11H IJ:HaMeTp 22 CM. Bee COCHbl MHOroBepiii11H

Hbie. OxBoeHHOCTb no6eroB 20 %. IIpo.n:oJIJKHTCJibHOCTb JKI13HI1 

XBOI1 I ro).( (6e3 y'leTa BHOBL o6pa3oBaBU1CHCR B 1991 r.). 

Hano'IBeHHbiH noKpoB 6e.n;eH; KparrnBbi, MaTL-11-Ma'Iexl1 Ma

no, MXOB HeT. 

II* 
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-B11uimue amwocljJepHblX ebz6pocoe ... 165 ,. 
BepumHhi .!(epeBbeB ycbiXaioT, XOTll np11 noMOI.I.\11 611HOKJill 

7 -KpaTHOrO yseJII1qeHHll CMOJil!Hb!X nOTei<OB He 06Hapy)!(eHO. Ypo

l!<all II.II1II.Iei< npai<THqeCKI1 HeT. JIHCTBeHHbie nopO,!(bl BCeX KJiaCCOB 

B03paCTa qyBCTBYIOT ce6a HOpMaJibHO. 

)];OBOJJbHO ,!(eTaJibHbiH aHaJI113 COCT0l!H11ll 11 ceMeHoii.IeHHll 

COCHbl npOBe,!(eH Ha npo6Hh!X IJJIOI.I.\a,!(l!X 1- 4, 3aJJOli<eHHb!X B npo

THBOnOJIO)!(HyiO CTOpOI-IY OT HanpaBJieHI1ll rocnO,!(CTBYIOI.I.\HX BeTpOB 

Ha pa3HOM paccTOl!HI111 OT I<OM611HaTa. ITo.1(611pan11 yqaCTKI1 c 0).111· 

Hai<OBb!M11 Tai<CaQHOHHb!MI1 ITOKa3aTeJil!MI1: Tl1n JieCa COCH!II<· 

6pycHnqHI1K, cocTaB 10 C, e.!(. E, KJJacc B03pacTa IV, KJiacc 6oHI1TeTa 

III, noJIHOTa 0,6. qucno CTBOJIOB cocHhi Ha I ra 760 ... 830, cpe.!(H11H 

,!(llaMeTp COCHbl 16,5 ... 19,5 CM, cpe,!(Hlll! BbiCOTa 16 ... 17 M. Tun notJBbl 

IT0,!(30JJ MaJIOMOI.I.\HbiH, !1JJJIIOBHaJibHO·li<eJie3HCTbiH, MeJIKOnecqaHbiH 

rrecOI< Ha XOpOII.IO OTCOpTHpOBaHHO!yl rrecKe. )];aHHbie 0 CeMeHHOH 

IIpO.!(YKTllBHOCTI1 COCHbl IIp11Be,!(eHbl B Ta6n.l. 

Jf3 Ta6JI.I BI1,!(HO OTCYTCTBHe 'leTKHX 3ai<OHOMepHOCTeH no 

npoQeHTY CeMeHOClii.I.\llX ,!(epeBbeB, ITOJIH03epHHCTOCTI1 11 Macce 1000 

CeMl!H Ha pa3Hb!X ITJIOI.I.\a,!(l!X. )];pyrue li<e !10Ka3aTeJJH (pa3Mep 11 

ypo)!(aH II.I11II.Iei<, Macca ceMl!H Ha I ra) B03paCTaiOT c y.!(aJieHI1eM .!(pe-

BocToeB OT 11CTOqHHKa Bbi6pOCOB. , , 

ITp11 cpaBHeHHI1 ,!(aHHhiX npo6Hhix ITJIOI.I.\a.!(eil 1- 3 c MaTep11a

JiaMH np06bi 4 (B3l!Tb!MI1 3a 100 %) B11.1(Ho' l!BHOe yMeHbii.IeHI1e ITOI<a-

3aTeJieH (Ta6rr.2). 

Ha OCHOBaHHI1 113JIOJKeHHOrO CJie,!(yeT, qyo aTMOC<jlepHb!e Bbl-

6pOCb! I..J;EK BJII1li!OT Ha pa3Mepbl 11 COCTOl!HHe Il.IHII.Iei<, q11CJIO 11 MaC

ey CeMl!H. qeM ,!(aJibii.Ie paCITOJIOli<eHbl ,!(peBOCT011 OT 11CTOqHHKa 3a

rpli3HeHHll, TeM 3TI1 ITOI<a3aTeJJI1 Jiyqii.Ie. 

Y CJIOBHOe npHHliTHe npo6HOH ITJIOI.I.\a,!(l1 4 3a OTHOCHTeJibHO 

q11cTy10 HeBepHO, H60, HarrpHMep, cepHHCTb!H ra3 MOli<eT nO,!(HH

MaTbCll Ha 1...3 I<M 11 orrycKaTbCll B 500 ... 1 000 I<M or HCTOqHui<a, NH3 

- COOTBeTCTBeHHO ,1(0 I KM B Bb!COTy 11 Ha paCCTOl!HI1e I 0 ... 20 KM (3]. 
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Y,L(K 630*23 

E.H. lllAMlllHEB 

War-.rumes EaKbrr6cK HypKaM6apo13u<J 
po)J;IUICH B 1968 r., OKOH':IIm B 1990 r. BopoHeiK~ 

cKiili necoTexmi•IeCKllli nHcnnyT, acnupanr Mo
cKoncKoro rocy.uapcTBeHHoro ymmepcnTeTa neca. 
Hay'IHbre rnrrepecbi - mytJcirne cocToHmrn ap\Jo
Bh!X 11CCOB, pOIDi BbiOaCa CKOTa B CCTCCTBCHHMX H 

HCKYCCTBCHHhiX HaCa)I{).(CHIUIX, llOHCK pCaJibHblX 

flYTCif UX BOCCTaHOBJICIUUI H COApaHCHHSI. 

COCTOHHHE AP"lJJI IIOJIYUJAPOBII,lUIOH 

B CAPbPIEJIEKCKOM 3AllOBE)J.HHKE .KMPri:I311M 

J.byl.!eHhl poeT H ecTeCTBeHHOe B0306HOBJieHHe apttH B 

6Hoc<jlepnoM 3anoBenHHKe. Cnenan Bbmon o6 ynoBJieTBOp11-
TeJibHOM COCTO.HHHH apqOBHHKOB H IIJIOXOM CeMeHHOM B0306~ 
HOBJieHJ·fH. 

The juniper growth-and-natural regeneration in 
biosphere reserve have been studied. The juniper stands' 
satisfactory condition and poor seeds' regeneration are stated. 

ApqoBbre neca IOro-3ana,l.\HOro THHb-lllaHH pacnono)!{eHbi B 

OCHOBHOM B cpe,l.\Heropbe Ha CKJIOHaX KpyTI13HOH 20 ... 35°, Ha BbiCOTe 

1400 ... 2600 M Ha}.\ y.M. B 60Jibllli1HCTBe cnyqaeB OHI1 CHJibHO 113pe

)!{eHbl, OC06eHHO Ha KaMeHHCTbiX CKJIOHaX !O)!{Hb!X 3KCD0311L\11H, 11 

npe,l.\CTaBJieHbl HI13KODOJIHOTHbiM11 (0,3 ... 0,5) HaCa)!{}.\eHJ1HMI1. 

HaMH 6biJIO HCCJie}.\OBaHO COBpeMeHHOe COCTOHHJ1e apqoBhiX 

necoB B X03l!HCTBeHHOH qacTH Capbi-qeneKcKoro 611oc<jlepHoro 3a

noBe,l.\HHKa, pacnoJIO)!(eHHoro B BocToqHo-qaTKOJihCKOM necopacTH

TeJibHOM palioHe lQJKHO-KHp1113CKoi1 necopacTHTeJibHOH o6nacnr [I]. 



CocmoJIHue ap1.{U nollytuaposuiJnoU ... 167 

B 3anose,l1H!me ap'!OBbie Jieca pacnpocrpaHeHbi Ha 1403 ra, 

'ITO COCTaBJIJ!eT 6% OT 06!l\eH HJIH 13 % OT JieCHOH ll!!O!l\a,l1H. HaH-

60JibliiYID '!aCTb JieCOllOKpb!TOH ll!!O!l\a,l1H 3aHHMaJOT HaCaJK,l1eHHJI 

ap'!OBhiX rnnos (33,9 %). IIo,!1aBmiiD!l\ee 60Jihl!IHHCTBO ap'!OBHHKOB 

npe,!1CTaBJieHO cpe,l.l,HeropHb!MH THllaMH. 3TO BllOJIHe COOTBeTCTByeT 

necopacTnTeJibHhiM ycJIOBHl!M 3anose,l.J,HnKa, r,11e HaH60Jibl!Iee pac

npocrpaHeHne cpe,11n ap'!OBHHKOB 11Meer apqa rroJiylllapoBH.!1Hal!. 

,ll;Jill ,l.J,eTaJibHOrO H3y'!eHHll ap'!OBblX HaCaJK,l1eHHH Ha Bb!COTe 

1600 ... 2100 M 6b!JIO 3aJIOJKeHO fl51Tb npo6Hb!X f!JIO!l\a,l1eH pa3MepoM 

I ra (100 x 100M), Ha KOTOphrx rrpose,11eH nepe'!eT scex ,11epesbeB no 

4-CaHTHMeTpOBb!M CTyrreHl!M TOJI!l\llHbl, a TaKJKe H3MepeHbl Bb!COTbl 

CTBOJIOB. 0,!1HOBpeMeHHO Ha KaJK,l10ll npo6HOH llJIO!l\a,l1H BbliTOJIHeHO 

OllHCaHHe ,!1peBOCTOJI, KYCTapHHI<OB, TpaBJIHHCTOrO llOKpOBa 11 llO'I

Bbl, CaMOCeBa H !10,!1pOCTa. 

TaKCal.IHOHHal! xapaKrepucmKa 160-rreTHHX ,11pesoCToes Ha 

npo6HbiX rrrroma.!1l!X rrptme,1\eHa B ra6n.l. IIo'!Ba Ha Bcex ·npo6HbiX 

nnorl(a.!\l!X ropual! KOpH'!HeBal! cyrnnHHcTal!. IIo,1\rrecoK pacnorrara

eTCll rJiaBHb!M o6pa30M fl0,!1 KpOHaMH ap'!H il COCTOHT H3 6ap6apuca 

ITp0,!10JirOBaToro, JKHMOJIOCTH KopOJibKOBa, IIIHTIOBHHKa KOKaH,l.J,Cl<O

ro, KH3llJlbHHKa MaJIOl(BeTKOBOrO, aJib!'IH COr,l1HilcKOH H JI6JIOHI1 Kilp

rH30B. 

Ta 6rr1111a 1 

HoMep 3Kcno- Kpy- Cpe.m•~~ Cpe;:~- CyMMa 
II on-

Knacc t:fHCJIO 3anac, 
npo6- 3HUlUI TH3Ha BbiCOTa, HHH mro- 6om1- .a;epe- M3 Ha 

HOH: CKJIOHa CKJIOHa, M )l,Ha- ,rua.ne:H HOTI! TeTa BbeB Ira 
IIJIO- rpa):( Merp, Ce'leHHli, naIra, 

Jl.l3,ll;l'J CM M2 lllT. 

1 !03 22 

I 
9,1 21,1 10,7 0,39 II 181 43,3 

2 IO 20 7,2 27,6 8,1 0,35 III 136 29,! 
3 JOB 25 7,7 26,9 7,2 0,29 III 127 26,1 
4 B 

i 
18 

I 
6,9 35,4 11,2 0,51 III 114 39,8 

5 CB 25 7,4 28,4 5,9 1 0,25 III I 93 25,1 

Cpe,11n .!10MHHaHTOB rpamiHoro rroKpoBa HaH60Jihl!Iee pac

npocrpaHeHHe HMeJOT: MJ!TJIHK 06bJKHOBeHHbiH, THMO<lJeeBKa CTen

HaJ!, ruan<lJeti MycKaTHbiH, BaCHJiei< pycCKHH, CKa6H03a ,!1lKyHrapcKal! 

il ,!1p. 

AHaJIH3Hpyll COCTOJ!HHe ,!1peBOCTOJI Ha npo6HblX TIJIO!l\a,l1l!X, 

MOJKHO 3aKJIID'IHTb, 'ITO B ap'IOBHHKaX COXpaHJ!JOTCll OCHOBHb!e 3a

KOHOMepHOCTI1, CBOHCTBeHHble ,11pyr11M ropHblM JieCaM. lloJIHOTa 

ap'!OBHHKOB, KaK rrpaBHJIO, HI13KaJ!, 3arrac He3Ha'!HTeJibHblll. 

Ha OCHOBaHHH TIOJiy'!eHHblX ,!1aHHblX CJie,l1yCT, 'ITO llOJIHOTa 

TecHo CBJ!3aHa c ycrrosHJ!liiH Mecrortpo113pacTaHHll. B taKHX rreco

pacTHTeJibHhiX YCJIOBHJIX apqa llOJiyiiiapOBH,l1Hal! He MOJKeT c<lJopMH· 

poBaTb Bb!COKOTIOJIHOTHble ,!1peBOCTOH. 
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Ha BCCX npo6HblX riJIOII.Ia,[(l!X 11MCCTC.ll BaJIClKHHK, cyxoCTOll

HblC, <jJayTHbiC, cyXOBCpll!!1HHblC 11 YCbiXaiOII.IHC ,[(epeBb.ll. Y CbiXaHHe 

ap'lOBHI1KOB, O'lCBI1,[(HO, CB.ll3aHO C HC,[(OCTaTO'lHblM KOJIH'lCCTBOM 

BJiarH B riO'lBC 11 Hapyll!CHHCM ee <jJI13!1'lCCKI1X CBOllCTB BCJIC,[(CTBI1C 

Bbiiiaca CKOTa, KOTOphlll npaKTHKOBaJICll B 3ariOBC,[(HI1Ke B rrpOll!JIOM. 

CaHI1TapHoe cocTOliHI1e ap'lOBH!fKOB MOlKHO IIpH3HaTb Y1\0BJieTBo-

p11TCJibHblM (Ta6n.2). 

Ta6mu"a 2 

HoMep 
Pacnpe)l,eneHue .n;ep~BheB aptiH no cocTOJIHmo, 31<3.1 ~/o rrpo6noi1 

rrnotllaAH J!Cimbie 0TMI!pa!Ol.l\l!e Cyxne Bcero 
I 148 33 I 181 --

80,0 i 20,0 100 

2 103 I 8 25 136 
- -

75,7 I 5,9 18,4 !00 
3 93 

I 12 18 127 

I 
-

76,4 9,4 14,2 100 
4 93 5 16 114 

81,5 4,4 14,4 !00 
5 77 I 4 12 93 

- I 

82,7 I 4,3 13,0 100 I 

bbinO l13Y'lCHO TaKlKe CCTCCTBCHHOe B0306HOBJICHI1C ap'll1 riO

nymapOB!f,[(HOll. Ha Bcex rrpo6HhiX nJIOII.Ia,[(l!X npoBe,[(eHo ,[(eTarrhHOe 

11CCJIC,[(OBaHJ1C, KOTOpOe BKJIIO'laJIO OriHCaime 11 CIIJIOll!HOll nepe'leT 

rro,[(pocTa. Pe3yJihTaTbi y'leTa npl1BC1\CHbi B Ta6;r.3. 

Ta6JII!l\a 3 

HoMep 
3Kcrro-l BbiCO-

KonuqecTBO no.n.pocTa, 3K3.ira, 
rrpo6- II on- flO rpynnaM BblCOT, M 

HOH 3Hl.{HJI Ta, M ROTa 
nno~ CIWOHa Hall. I 0,10 ... 0,26 ... 0,6 ... II,!... 1,6 mall. II y.M. ncero 

! 0 25 0,50 1,0 1,5 U> 

4 B I 2050 0,5 5 7 II 8 15 46 
2 IO I 2000 0,4 I 8 8 9 22 ' 48 
I I03 I 2100 0,4 3 3 4 19 

I 
23 52 

5 CB 
I 

1800 0,3 I 8 7 24 21 
I 

61 
3 JOB 1600 0,3 2 9 II 16 28 66 

lb Ta6JI111 . .jbl Bl1,[(HO, 'lTO Ha BOCTO'lHOM 11 IOJKHOM CKJIOHax 

KOJIH'lCCTBO TIO,[(pOCTa COCTaBJiliCT BCero JI!fll.lb 46 .. .48 3K3./ra. -Ha11-

6orree ycrrell!HO apqa B0306HOBJiliCTCll Ha IOrO-BOCTO'lHOM CKJIOHC 

(6orree 66 3K3. 6rraroHa,[(ClKHOro TIO,[(pOCTa Ha 1 ra). C YMCHbll!CHI1CM 

TIOJIHOTbl 1\pCBOCTOll KOJII1'lCCTBO riO.D,pOCTa B03paCTaeT. 
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• ' ComacHo IIIKane Cpe.D;'a3Hl111JIX [2] ·ecrecTiieHHoe B0306-
·t: )! ., ' ' .. 

HOBJieHI1e apq11 ITOJiyiiiapOBI1.D;HOi1 cna6oe. 0.D;HaiCo 6onee r;ronoBMHhi 

yqTeHHOrO ITO,ll;pOCTa (B cpe.D;HeM OKOJIO 45 3K3. Ha I ra) HMeeT Bh!CO

TY 6onee 0,5 M. CoxpaHeH11e 3Toro KOJII1qecTBa MOJIO.D;biX .D;epeBheB 

,!(0 100 ... !50 JieT BCe JKe ,!(aeT ITpe,!(IIOCh!JIKY ,ll;JI.ll 4JopMI1pOBaHI1.ll ap

qoBoro HacaJK,ll;eHM.ll, xoTJI 11 pe,LJ.Koro. 

J13yqeH!1e XOI:(a npe,!(IIIeCTBY!Oil\ero ecTeCTBeHHOrO B0306HOB

JieHI1JI apq11 ITOKa3aJIO, qTO OCHOBHh!M JCJIOBI1eM B03HI1KHOBeH!1JI l1 

pa3BI1Tl1.ll CaMOCeBa I1 ITOI:(pOCTa JIBJI.l!CTC.ll BJiaJKHOCTh ITOqBbl I1 B03-

MOJKHOCTh 3al:(eJIKI1 CeMJIH. fi03TOMJ OCHOBHOe B0306HOBJieH!1e !1/:(eT 

ITO,!( KpOHaMH MaTep11HCKI1X l:(epeBbeB. 01:(HaKO cna6oe ITJIOI:(OHOIIIe

HHe He ,!(aeT ITOJIBHThCJI CaMOCeBy, I1 ITpOCTpaHCTBO ITO!:( KpOHaMH, 

JI11IIIeHHOe ITOI:(pOCTa, JIBJIJ!eTCl! nyqiiiHM MeCTOM ,!(Jill HCKJCCTBeJ-IHOrO 

BOCCTaHOBJieHI1JI apql1, 

Ha OCHOBaHI1!1 myqeHHJI COCTOJIHHJI apqoBHHKOB 11 XO,[(a ecTe

CTBeHHOrO B0306HOBJieHHJI MOJKHO C,ll;enaTb CJie,U:y!Oil\11e OCHOBHhle 

Bh!BO,!(bl. 

I. Ha reppi1TOp!1I1 Capbi-qeneKcKoro 611oc4JepHoro 3anoBei:(

H!1Ka COCTOJIH!1e apqoBHHKOB MOJKHO IIpi13HaTb J,U:OBJICTBOpi1TeJib

Hh!M. B qacTH 3aiToBe,U:HI1Ka, rl:(e pa3peiiieHa xo3.lli1crseHHa.ll )J;e.li

TenhHOCTh, Qenecoo6pa3HO J,ll;aJIHTh BaJICJKHHK, CYXOCTOMHbie, 4JayT

Hbie, a TaKJKe ychrxaiO!l\He 11 cyxoBepiii11HHhie AepeBb.ll. 

2. 3aiTac apq11 OKa3aJIC.ll HCBhiCOKI1M, IIOJIHOTa- H113KOM. 

3. EcTecrBeHHOe ceMeHHOe B0306HosneHI1e apq11 ITOJiyiiiapo

BHAHOM B 3aiToBei:(H11Ke Kpai1He HeynoBneTBOpMrenhHO. OcHOBHa.ll 

ITp11qi1Ha - <j:JI1311KO-reorpa4J!1qecK!1e YCJIOBI1.ll, COCTO.l!H11e HaCaJK,ll;C

HI1.ll 11 aHrpoiToreHHhiM 4JaKrop, B ITepBy!O oqepel:(h Heperyn11pyeMhiM 

Bb!IlaC CKOTa B ITpOIIIJIOM. 

4. Jiyqiiiee B0306HoBneH!1e ap•m Ha6JI!OI:(aerc.ll Ha IOro

BocroqHhiX I1 CeBepO-BOCTQqHb!X CKJIOHaX. 

5. C JBCJIJ1qeH!1CM IlOJIHOThl KOJI!fqeCTBO IIO,ll;pOCTa yMeHb

IIIaeTC.ll. 

6. EcrecTBeHHoe B03o6HoBneHI1e apqll qall\e Bcero B03HifKaeT 

ITO,[( ITOJJOrOM MaTepllHCK!fX ,!(epeBbeB I1 KJCTapHllKOB, y Bb!BaJI!fB

IIIHXC.ll CTapbiX .D;epeBhCB, C CeBepHOM CTOpOHhl IIHei1, KaMHei1 I1 ITpO

q!fX BhiCTYITOB. B KaqeCTBC Mep COI:(eMCTBH.ll ecTeCTBeHHOMJ B0306-

HOBJieHH!O He06XO,ll;lfM IIO,ll;CCB IIIHIIIKOl!rOI:( apqlf ITO,!\ KpOHaMH l:(epe

BheB, JIHIIIeHHblX IIOI:(pOCTa, 11JII1 C031:(aHHe KJJlbTJp B X03.l!MCTBCHHOM 

qacT!f 3aiTOBei:(H!fKa. 
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Y).(K 65.01!.54:630* 

T T MAJIIOTJIH 

Mamonrn TnMocfx:Ii TnMocl>eeanq po.rum:-
1.::51 B 1913 r., OKOW:HUI B 1941 r. KneBCl<Hif nomi
TeXHli'l.Ccinn1 IIHCTinyr, ,li;OKTOp TeXHH':ICCKHX 

HaYJ<, npo<tx:ccop Katjle.npbl necoxo3ffifc1BemlhiX 
pa6or H neco3KcrmyaTawrn: YKpam!cJwro rocy
){apcmemmro arpapHoro ymmepcrrrem, mo6pe
Ta.TeJih CCCP, lUICH AKa.z:teMlrn: opunmaJibHbJX 

HAeH YKpaHHhr. I!! MeeT 60Jiee 180 neqaTffbiX TPY
.n;oa a o6n:acru Me~aHH3a~ necoxo:miic'rneHHhiX 
pa6oT. 

OllPE~JIE.HHE OllTHMAJlliHOrO COCTABA 
MAIIIIDlliO-TP ARTOPHOrO llAPKA JIECX030B 

B cna3H c necm5HJihHOCTbiO '1.\eH na TOHJIHBO npHHaT TaKOil 
HaH6onee 06beKTHBHbiif ITOKa.JaTeJih OllTHMaJll)HQrO COtTaBa 

MalliHHHO-TpaKTOpHOrO napKa JieCX030B, KaJ< MMHHMYM 3Hepro-

3aTpaT Ha BhiTIOJIHeHHe BCeX MCXaHH.3HpOBaHHbiX pa6oT. 

Due to instability of fuel prices of optimal forestry machine and 
tractor stock it has been adopted such most objective index as 
mi!fimum of power consumption for carrying out ali mechanized 
operations. 

:j3 liacrpl!ll1ee BpeMl!, rrp11 Hecra6mihHOCTH QeH Ha TorrrruBo, 

cMa30'!Hhie M:arepuarrhi, rexHH'IeCKHe cpe)l;CTBa u 3aprrrraThi, ,!(Jill 

onpe)l;eJieHHll OITTHMaJibHOrO COCTaBa MaiiiHHHO-TpaKTOpHOrO napKa 

JieCX030B HaH6orree 06'beKTllBHbiM KpllTepHeM l!BJilleTCll MHHHMYM 

:mepr03arpar Ha BhiiTOJIHeHue Bcex pa6or. 
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B MO.L(emi .[(Jill perneHHll ITocTasneHHOH' 3a.L(a'lH <jJyHK1.1Hei1 1.1C

JII1 5IBJI51CTC5I MI1HI1MYM 3aTpaT 3HCpP1111 Ha Bb)ITOJIHCHHC 3a.L(aHHblX 

06bCMOB pa60T MalliHHHO-TpaKTOpHbiMll arpCPllTaMH: 
m 11 

3 = LL3,P,-+ min; (1) 
i=l j:=l 

" 
IxijWij do 0,; ·. (2) 
I=· I 

xij;?: 0 , (3) 
P.L(C 3 --3l;ICpP03aTpaTbl Ha Bbi!IOJIHCHHC BCCX pa60T B JICCX03e; 

. m - Bll,L(bl MCXaHI13I1pOBaHHbiX pa6oT; 

n - 'lllCJIO TpaKTOpOB, 11CITOJ1b3YCMbiX Ha MCXaH!-1311pOBaHHblX 

, pa6oTax; 

3ij- 3Hepr03aTpaTbl Ha BblliOJIHCHllC C.L(I1Hl1ljbl i"I'O Bll.L(a pa60T 

j-M TpaKTopoM, H · Mira; 

0;- o6beM i-ro Bll.L(a pa6oT, ra; . 

X!i - j-H TpaKTOp Ha Bbl!IOJIHCHI111 i-ro· ~ll.L(a pa6oT; 

Wij - CMCHHall I1pOI13BO.L(I1TCJihHOCTb Ha Bb,I~OJI~CI-11111 i~r;o BH.L(a 

pa60T arperaTOM cj-M TpaKTOpO.M, ra/CM. 

Y'lHTbJBall, 'lTO qacTh BpCMCHI1 CMCHbl 3aTpa'lHBaCTC5I HCITO

CpC.L(CTBCHHO Ha pa6oTy, a 'laCTb !Ia XOJIOCTblC ITOBOpOTbl 11 ITCpCC3-

.L(bl, KOP.L(a TaKlKC pa6oTaCT .L(BI1I'aTCJib 11 pacxo,L(yCTCll TOITJII1BO, liO

PCKTapHbiH paCXO.L( TOITJII1Ba(0 , Kr/ra) MOlKHO ITO.L(C'li1TaTb ITO 

<jJopMyne 

.. Q 
e = _ ____!_ (4) 

W' 
' 

r.L(e QT - pacxo;~~ TOITJII1Ba 3a T qacos pa6oTbi, Kr, 

r.L(e 

QT=GpTp +GxTx.' (5) 
3,L(ecb Gp - pacxoJ( TOITJII1Ba 3a 1 q ueiTocpe.L(CTBCHHOH pa6o-

Tbl, Kr; 

Tv - speMll HCITocpe.L(CTBCHHOH pa6oTbi, q; 

Gx - paCXO.L( TOITJIHBa 3a 1 'l CMC!Ibl Ha XOJIOCTblC 

BOpOTbl I1 nepCC3.L(bl, Kr; 

ITO-

Tx - BpCMll Ha XOJIOCTbiC ITOB0p0Tbll1 nepee3.L(bl, q; 

W;- npo113BOJ(I-ITCJibHOCTb 3a Tqacos pa6oTbi arpera-

Ta, 

W = 360NBY)~ 
' R 

N- MOll.IHOCTb .L(BHraTCJill TpaKTopa, KBT; 

B- ump11Ha 3axsaTa arperaTa, M; 

Yj - K03<jJ<jJI11.111CHT ITOJIC3HOPO .L(CHCTBI15I TpaKTOpa; 

(6) 
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R - THrosoe corrpoTusneHHe pa6oqei1: MaliiHHbi. 

JIO,!I;CTaBJIHH B tPOPMYJIY (4) 3Ha'!eHHH QT 11 W;, IIOJiyqaeM 

8 = (GPT, + GxT.JR . 
360NBTJT, 

(7) 

G 
0THOIIIeHHe ;; 0603Ha'!HM ge. 0HO OIIpe,!l;eJIHeT y,!l;eJibHblH 

pacxo,!l; TOIIJII1sa, Kr/ KBT. Cne,!l;oBaTeJibHO, 

8 - (g + a;r,_) R (8) 
e NT. 360B 

p .TJ 
3HaH MexaHH'lCCKHi1 Terrnosoi1 3KBHBaneHT ( 4189 H· MIKKarr) 11 

o603Ha'l<j,H Hll3IIIYID TeiiJIOTY cropaH11H qepe3 QH, KKaJI/Kr, IIOJiyqaeM 

3M =4189 QT QH. (9) 

BbipaJKaH s tlJopMyne (7) pacxo.r~ TOl1JIHBa qepe3 ero Terrnosoii 

3KBI1BaJieHT, HaXO.[II1M ITOJIHbiH Y.!IClibHhiH paCXO.[I 3HeprH11 (3ij, 
H· M/ra) rro tlJopMyrre 

3 = II 636 Q,~ (g + Gx 'F,.) . . (I 0) 
y ' BTJ e N~ 

,[(JIH ,!1;113eJibHOrO TOIIJIHBa QH = 10 200'KKaJI/Kr, TI03TOMY 

tlJopMyJiy (10) rtpe.[ICTaBHM B BI1.[1C 

3 .. = 1187·10C~(g + 0
x
1
:). (!I) 

y ' BTJ e. NTP 

J1p11 KOMIIJieKTOBaH11ll Mali!HHHO-TpaKTOpHOrO arperaTa, B 

3aBI1CI1MOCTI1 OT arpOTCXHll'lCCKHX rpe6oBaHHH, .[IJIH KaJK.[IOH TCXHO

JIOrH'!eCKOH OIIepal.lllH Bbi6upaeM pa6oqyro Mali!HHY 11 COOTBCT

CTBYIDliiHH CH TpaKTOp C TCM, 'lT06hi K03tPtPHLII1eHT 11CTIOJib30BaHHll 

ero TllrOBOrO YCHJIHH 6biJI KaK MOJKHO Bb!IIIC. Ha.OCHoBaHHH TCXH11-

K0-3KCTIJiyaTal(HOHHb!X l10Ka3aTerrefi TpaKTOpa HaXO.[II1M l10liHb!H 

Y.!ICJibHb!H paCXO,!I; 3Hepr11H .[IJill KaJK.[IOH TCXHOJIOrH'leCKOll 0!1epal(l111, 

a .[laJiee, IIOJib3JHCb tlJopMyJIOH (1 ), 0!1pC,!ICJI5ICM OIITI1MaJibHbiH COCTaB 

Mali!HHHO-TpaKTOpHOrO napKa JICCX03a. 



M3BECTMH BbiCIIIMX yqEJ>HbiX 3ABE,ll;EHMM 
NQ 4--5 JIECHOJa )KYPHAJI 

Y,ll;K 536.24 

B.E. KYHThiiiJ, B.B. AKCEJIOB, C.II. POII{HH 

KyliThilli Bna.rtt-iMHp Eopuconuq po· 
,[(HJlC$1.8 1941 r., OKOH"IJ.Ui B 1963 r. JleHHHrpa,rJ;

CKllif Te:monorw-:~ecKHii HHcnnyr l.{eJUIIOJI03HO -

6yMa)KHOti: npOMbiDlJICHliOCllf, ,r:t;OIITOp TCX.HH'lC

CKHX nayK, npo¢eccop, 3aBCJlYIOll.{Hif: Ka¢enpoH 
npm.n.nunemmH renrroJneprennm ApxaHreJlh
cKoro rocy,napcmeHHoro TeXffillieCKoro yHH
nepcHTeTa. MMeeT 261 neqaruhill TPY.D: B o6na.::
rn HHTCHCll$m<aU,HH KOHBCKTHSHOfO TeruJOofi

MCHa p33BHrhL'< nonepXHOCTeif IIpll BHCUlHCM ofi
TCKalillli UX O)lHOcjla.3HhiMH nC300biMl1 'reWIOHo

CliTCIDIMH H TeOpenttiCCKHX. OCHOB ,lJ,1DI npoeKTH

poBaHIDl BbiCOKOJ¢4JeKTIIDHbtx TeiUioo6MCHHH

KOB B03.1zylliHoro oxnail\Jl,CHH}I .3HeproHocme

neH. 

Alccenon Baca;mif: BHKTopoBH'I po
JUUICXB 1956 r., OKOll'IHJI B 1979 r. Apxaurem.
CKHif JICCOTeXHH'ICCKHif IllicnrryT, KaH)lH.llaT 

TCXHH'lecKHX HayK, CTapiiHU1: fipCTIO,!I.aBaTem. 

xa¢e,nphl ¢ln11KH Apxamem.cKoro rocy).'{ap
cmeHHoro TCXImqeCKoro yHHBepcmera. HMeeT 
6mree I 0 ne':laTilbiX Tpy,!loB B o6nacrn TenrroQ.m· 
3HKJI U MOJICI<YllaiJHOif <flmmm. 

PoutHH CepreH ITannonu':l po.u;rnrcH B 

1968 r., oKOH':IHJIB 1994 r. ApxaHTeJibCKHii rocy

napcTBeHHhlli rexmt':lecKilli ymmepcm:er. B Ha
CTOHlll..CC BpCMil HSJUI:CTC.II acrnipaiiTOM KatlJe)lphl 

rrpoMhnnneHHoH TenJI03HepreiHKn ApxaHrCJib· 

cKoro rocy)l.apcmeHHoro TeXmi':IecKoro yHHBep· 
CIITeTa. 

1995 
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MHTEHCH~HKA~HTETIAOONMEHA 
METO)l.OM CTPYHHOrO OE):(YBA 

lliAXMATHOrO llYliKA OPENPEHHMX TPYE 

IIpHBC).(CHhi pe3ynhTaTbi onhiTHoro Hccne.n;oBaHH.H TennooT.na
qn rrepBbiX Tj)ex pl!ll:OB TPY6 c arriOMHHeBLIMH crrHparrbHbiMH 
pe6paMI! lllaXMaTHOro rryqKa, 06.llyBaeMblX CHCTeMOM 1\llllliHI(pH
qecK!!X B03,1l,YlllHblX CTj)yii, KOTOpb!e <jJOpMHpyiOTCJ! rrep<jJopaJ.IH
OHHbiMH perueTKaMH, ycTaHOBJICHHblMM Ha pa3JIHliHOM paCCTOH

HHH oT Tj)y6 rrepnoro pl!!J,a, a TaKlKe 113yqeHo aJPOJIHHaMI!qecKoe 
COllpOTHBJICHJ1e 3TOf0 nyqKa. 

The results of experimental investigation into heat transfer of 
the first three aluminium spiral staggered fmned-hanks blowed
off by a system of cylinder jets which are formed by slotted 
arrays arranged at a different distance of the first row bank have 
been presented as well as this bank''s aerodynamic resistance has 
been studied. 

3<jJc!JeKTHBHblM CllOC060M l1HTeHCH<jJHKa1.(Hl1 Tel1JI006MeHa 

ma,!\KOTpy6HbiX 11 llJIOCKHX llOBepXHOCTeH l!BmieTCll HX c-rpyHHblll 

06,!\yB (3, 5] B03.!\Yll1Hb!M ITOTOKOM. B orry6JIHKOBaHHbiX HCCJie,!\OBa

Hl1l!X OTCyTCTBylOT ,!\aHHbie 0 11pHMeHeHHH 3TOrO MeTO,!(a K ITY'!KaM !13 

Ope6peHHblX Tpy6, KOTOpbie JIBJil!IOTCll OCHOBHbiM TeiTJJ006MeHHbiM 

3JieMeHTOM KcUIOpH!pepOB necocylllHJibHb!X KaMep, ClfCTeM B03,!(Ylll

HOrO OT0!1JieHHll 3,!\aH!fll If COOpyJKeHHH, TeiTJJ006MeHHHKOB B03,!(Ylll

HOrO OXJiaJK,!(eH!fl! 3HeprOHOCMTenej;j If pa3JJ!f'!Hb!X TeXHOJIOrl1'!eCKHX 

npo,!(yKTOB. L(enb ,!(aHHOH pa60Tbl - BOCITOJIHHTb 3TOT npo6en. 

3KCnepMMeHTbl rrpOBO,!(lfJIH B a3pO,!(HHaMM'leCKOH Tpy6e pa-

30MKHYTOf0 T!flla TIOrrepe'!HOrO Ce'!eH!fll 400 X 400 MM (4], B pa60'!eM 

y'laCTKe KOTOpOH ycTaHaBJIMBaJIM illeCTHpl!,!(Hblll illaXMaTHblll TIY'IOK 

M3 6HMeTaJIJIH'leCKHX Tpy6 C HaKaTHbiMH aJJIOMHHHeBbiMH CTIHpaJJb

HbiMH pe6pa~m. 0HH HaKaTaHbl Ha CTaJJbHOH -rpy6e HapylKHOro 

,!(!faMeTpa dH = 25 MM C TOJIII1MHOH CTeHK!f 8 = 2 MM. fix reoMeTpH

'!eCK!fe pa3Mepbl, MM : HapylKHblll ,!(!faMeTp d = 55,4]; ,!(!faMeTp y 

OCHOBaHHll do = 27,59; Bb!COTa h = 13,41; ruar S = 2,56; cpe,!(Hl!JI 

TOJill1HHa Ll. = 0,45. K03<jJijJMl.\MeHT ope6peHMll' ipy6bi <p = FIFo = 
16,74 ( f - ITJJO!l.(a,!(b ITOJIHOH HapylKHOH IIOBepXHOCT!f ope6peHHll; 

Fo - - IlJIOI.I1a,!(b IIOBepXHOCT!f rna,!(KOH Tpy6bi ITO OCHOBaHHIO pe6ep 

Ha ,!(HaMe·rpe do ). Ope6peHHbie Tpy6bi B perueTKax rry'!Ka pa3Mell1e

Hbi c norrepe'!HbiM S1 = 69 MM 11 npo,!(OJibHbiM Sz = 55 MM lllaraMH. 

B He'leTHblX rrorrepe'!Hb!X pll,!(aX ycTaHOBJieHO 5 1.(eJJbHbiX Tpy6oK, B 

'leTHbiX - 4 (pH C. 1 ). )l.Jill o6ecrre'!eHHll O,!(HHaKOBOrO (rrpOl~O,!(HOrO 

rro B03,!(yxy) rrorrepe'!Horo ce'!eHMll Ka)!(,!(oro pll,!(a ny'lKa B ero '!eT

HbiX pll,!(aX C 60KOBbiX CTOpOH paCITOJIOJKeHbl ITOJiyTpy6K!f. 

CTpyilHbiH o6,!(yB B03,!(yxoM ope6peHHbiX Tpy6 ny'!Ka C03,!(a-
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Bam! C nOMOII(bJO nepcpopaQHOHIIOH pemeTKH (pnc. 2), KOTOpal! 
rrpe"'CTaBlli!Jia ITJIOCKHM JIHCT 6aKeJIHTOBOH cpaHepbl TOJIII(HHOH 14 MM 
C ITpOCBeprreHHbiMH B HeM O"'HHaKOBb!MH OTBepCTlll!MH "'Ha
MeTpOM dn = 20; 25 MM. Ilorrep'!Hb!H mar OTBepCTHH a = 0,5 St = 
= 34,5 MM; mar OTBepCTHM ITO BepTHKaJIH b = 40 MM. qllCJIO pli"'OB 
OTBepcTHii no mnpHHe rry'!Ka II; B KalKA OM pli"'Y no BbiCOTe pemeTKH 
10 OTBepCTHH. 06ll(ee 'IHCJIO OTBepcTHii B KalK,[(OH 113 nepcpopaQHO!I
HbiX pemeTOK II 0. 

PMc.l. CxeMa ope6peHHoro 
rry'!Ka: I - ope6peHH&Ie -rpy6KM; 
2 - rrep<jlopa!1MOHHaa pemeTKa; 
J - -rpy6Ka ~ KaJIOpHMeTp; 4- Bbl-

TeCHHTeJib 

P11c. 2. CxeMa rrep<jJopa!1HOHHoii 
pemeTKH 

-
·----
·---

:t: 
' 

~~-

.4... 

., 
-

. ~,f!. .. 
Pa3Mepbi pemenm (400 x 400 MM) co.oTBeTCTBOBarrH nonepe'I

HOMY ce'!eHHJO MPOAHHaMwiecKoii TPY6hi. IIepcpopaQHOHHyro pe
meTKY B orrbiTax ycTaHaBJIHBaJIH rrepeA rrepBbiM PliAOM ny'!Ka Ha 
paCCTOJIHHH f OT HapylKHOI"O AHaMeTpa pe6ep Tpy6. B OnbiTaX 
rrpHHl!TO f = 0; !0; 30; 70; 130 MM. IlpH f = 0 MM nepcpopaQHOH
HYJO pemeTKy pacnorrararrH BITITOTHyJO K pe6paM nepBoro pl!Aa Tpy6. 
BXO,[(Hb!e If Bb!XOAHbJe KpOMKH OTBepCTHH B pemeTKaX OCTpble 11 He
nO,[(BeprHyTbl cKpyrneHHIO nocrre cBeprromm. 

OnbiThi ocyll(eCTBITJIJIH crreAYIOll\HM o6pa3oM. CHa'!arra HC
rrhiTbiBaHH ny'IOK H3 ope6pemibiX Tpy6, Ha3biBaeMbiM B nocrreAyiO
ll(eM 6a30Bb!M. Ilp11 BblflOJIHeHim OCTaJibHbiX OnbiTOB '1epe3 OTh'})bl
Ba!Oll(HMCJI npoeM B BepXHeii Tpy6HOM pemeTKe rrepeA TIY'IKOM Ha 
pa3ITH'IHOM paCCTOJIHHH KpeiiHJIH nepcpopaQHOHHYJO pemeTKy. 

TenrrooTAa'ly HccrreAOBarrH MeTO"'OM rroKarrbHoro TenrroBoro 
MOAerrHpoBaHHJI. IIap03rreKTpH'IeCKHii KarropnMeTP [6] nocrreAOBa
TeJibHO ycTaHaBm1BarrH B cepeAHHe 1-, 2- n 3-ro norrepe'!Horo PliAa 
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rry'!Ka. ilonaram! [4], '!TO TeiiJIOOT,!(a'!a B IIOCJie,!(y!O~HX pJI,!(aX He 

H3MeHJ!eTCJ! 11 cooTBeTCTByeT TerrnooT,!(a'le 3-d:fpl!.I\a. HpnBe,!(eHHbiii 

K03<jlqmQHeHT a; TeiiJIOOT,!(a'll1 i - ro rrorrepe'!Horo pl!,!(a rry'IKa 

Orrpe,!(eJIJIJXH ITO TeiiJIOBOMY IIOTOKy, OTHeCeHHOMY I< IIOJIHOH HapylK

HOH noBepxHOCTI1 F ope6peHHJ! Tpy6bi 11 ap11<j:JMeTH'!ecKoii pa3HOCTH 

cpe,!(HHX TeMrrepaTyp Tpy6bi y OCHOBaHHJ! pe6ep 11 IlOTOKa B03,!(yxa 

Ha Bx6~e B pa6o'!I1H yqacToK. Up11Be,!(eHHbifi cpe,!(tmii K03<j:J<j:J11Q11eHT 

Te!IJIOOT.I\a'!H a Bbi'fl1CJIJ!JII1 ap11<j:JMeTI1'!eCKI1M ycpe,!(HCHI1CM K03<j:J

<j:JHQ!1eHTOB TerrnooT,!(a'll1 a; Bcex pJI.I\OB ny'IKa. 

r11e 

,lJ;aHHbiC o6pa6oTaHbl B 6e3pa3MepHb!X '111CJiaX IlO.L(06HJ!: 

w 

!J.p 

Nu;= a; dol A ;Nu =ado! A; 
Re = wdo I v ; Eu = !1p I pw2 , 

CKOpOCTb B03.!\yXa B ClKaTOM rronepe'IHOM CC'IeHHH 

rryqJ<a, M/c; 

rreperra,!( CTaTHCTI1'1eCKOrO ,!(aBJieHHJ! B03,!(yXa B ITY'IKC, 

l1a; 
A, v, p- <jli1311'1CCKI1e napaMeTpbi B03,!(yxa. 

,lJ;JIJ! ITY'IKOB C rrep<jlopaQHOIIHOfi pemeTKOH f1p rrpe,!(CTaBJIJ!eT 

o6~11fl neperra,!( cTaTH'!ecKoro ,!(aBneHI1JI B03,!(yxa Ha pemeTKe 11 ny'l

Ke. Cpe,!(HJIJ! CKOpOCTb B03,!(yXa B OTBepCTl1J!X rrep<j:JopaQ!lOHHOH pe

llieTKH Wo = \f!W, r,!(e .\f/ = 2,13 ,!(JIJ! OTBCpCTI1H C dn = 20 MM 11 

\If = 1,36- ,!(JIJ! dn = 25 MM. CKOpOCTb B03,!(yxa B CB060,!(HOM rrorre

pC'!HOM Ce'!CHI111 rrepe,n: OY'IKOM lVH = 0,533w. 

<l>11311'1ecJu!e napaMeTpbi B03,!(yxa A, v, p np11HI1ManH no ero 

cpe,!(Hefi TeMrrepaType B rry'II<e. OrrbiTbi npoBe,!(eHbi B ,!(11arra30He m
MeHeHllJ! 'l!lcen Re oT 3·103 ,!(O 25 ·103. Eonee IIOl\p06Ho MeTO.I\llKa 

rrpHBe.L(eHa B [4, 6]. 

3KCIICpHMCIUaJibHb!e ,!(aHHb!C TCllJIOOT,!(a'lH !l ae>pO,!(HHaMH'IC

CKOrO COilpOT!lBJieHllJ! ITY'IKOB 0606~eHbl Kp!lTep!laJibHblMJ1 ypaBHe

H!lJ!Mll Il0l\06!1J! B CTellCHHOH <j:JopMe 

Nu-= CRen; · 
r ~ ' 

n 
· Nu = CRe ; 

Eu ="BRe-m. 
3,!\eCb C; , C, n;, n, B; rh- KOHCTaHTbl. 

(!) 

(2) 
(3) 

lf11cJia Eu ,!(aHbi ,!(JIJ! wecTH pl!.I\OB c BKJIIO<JemieM conpoTHB

JICHllJ! rrep<j:JopaQHOHHOH pemeTK!l. Cpe,!(HCKBa,!(paT!l'!Hal! om116Ka 

rrp11 orrpe,!(eJieHllH C; , C, n;, n, B, m He rrpeBbimana 3 %. 3Ha'ICH!lJI 

KOHCTaHT ,!(JIJ! 1-, 2-11'3-rb pl!,!(OB (i = !; 2; 3) OllbiTHbiX ITY'IKOB I-XI H 

Cpe,!(H!le ,!(JIJ! R'mK,!(OrO ITY'IK·a Ilp~BC,!(CHbl B Ta6JI!1QC. 

,lJ;JIJ! OQCHKH 3<j:J<j:JCKTa 11HTeHCll<j:JHKaQ!1!1 TCilJI006MeHa CTpyH

Hb!M 06,!\yBOM BBC,!(CHbl K03<j:J<j:J11QllCHTbl E; ,!(JIJ! i - ro pl!,!(a 11 E ,!(JIJ! 

IlY'IKa B QCJIOM, KOTOpble rrp11 Re = idem Bbl'll1CJIJ!JI!1 ITO BbipalKeHHJ!M 
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s; = Nu,p/NUi5; (4) 
~:=Nup/Nu5; (5) 

r.n;e Nu,p, Nui6 - cooTBeTcrneHHO •mcna HyccenbTa M5! i-

HoMep 
ny'IKa 

I 
II 
III 
IV 
v 

VI 
VII 
VIII 

~I 
XI 

ro p5I.n;a ny'lKa c nep<jlopal.(HOHHoi1: pel!IeT

Koi1 H 6a3oBoro ny'lKa XI; 
Nup, Nu5- cpe,n;Hue 3Ha'leHH5! queen HyccenbTa M5! 3THX 

JKe llY'lKOB. 

/MM 

0 
!0 
30 
70 
!30 

0 
!0 
30 
70 
!30 

OcnoanMe xapaKTepucTHI(H onbiTHLIX nyqKOB 

I 
! 

c1·!02 n, c2·l 02 n, c3·l02 n, c·i02 n B lm·IOZ 
. I 

IIep<jiopa[1HOHHaH perneTKa c dn- 25MM 
4,33 I 0,75 4,981 0,75 I 4,6! I 0,75 I 4,62 0,75 8,58 I 8 
5,o2 o,75 5,o2 o,75i 5,o2 o,75 5,o2 o,75 22,so I !8 
5,02 0,75 5,02 , 0,75 5,02 I 0,75 5,02 0,75 22,80 I !8 
5,02 . 0,75 5,02 II 0,75 I 5,02 I 0,75 4,80 I 0,75 22,80 !8 
4,22 I o,75 4,5! o,75 1 5,oz o,75 ! 4,80 o,7s 22,so 1 !8 

IIep<jiopa[1HOHHaJ! perneTKa c dn = 20MM 
~~0~1~10~31~ 0,~ ~ ~3~~~ 0 
2,5! 0,83 3,00 0,83 I 2,5! 0,83 2,60 0,83 !4,00 8 
2,44 0,83 2,78 0,83 2,44 0,83 2,50 0,83 !4,00 8 
2,33 0,83 2,33 0,83 2,33 0,83 2,33 0,83 !4,00 8 
4,60 0,75 4,60 0,75 4,60 0,75 4,60 I 0,75 !4,00 I 8 

ba:lOBhiH nyqoK 

- 1 !4,8 1 o,6o 1 1,oo 1 o,?o 1 5,o2 1 o,1s 1 5,67 1 o,73 1 44,4o 1 2s 

PoeT a3po.n;HHaMH'lecKoro conpoTHBneHH5! np11 cTpyHHOM o6-

.n;yBe ol.(eHHBanH K03<jl<jlm~HeHTOM s' np11 Re = idem: 

s' = Eup I Eu5, (6) 
r.n;e Eup, EU6 - COOTBeTCTBeHHO 'll1Cna 3i1:nepa ,l\IT5! llY'lKa C 

nep<jlopal.(HOHHOH pel!IeTKOH H 6a3oBoro llY'lKa 

XI. 
KaK nOKa3biBaeT aHanH3 puc. 3 11 .n;aHHbiX Ta6nHL(bi, xapaKTep 

113MeHeHH5! napaMeTpa 11HTeHCH<jli1Kal.(HI1 Te!lJI006MeHa E; B p».n;ax 

llYtiKa 11 ITOKa3aTeiT5! CTellCHJOI n; B Kpl1Tep11aJibHOM ypaBHeHHH (!) cy

ll.(eCTBeHHO pa3JIH'ICH H 3aBHCHT OT paCCT05IHH5! [ H ,l\HaMeTpa rrep<jlo

pal.(Hl1 dn . 
YcTaHoBrreHo, 'ITO np11 dn = 25 MM B KpHTepHanbHOM ypaBHe

HHH (!) n; = 0,75 ,l\JI5! KaiK.n;oro p5I.n;a Tpy6 HC3aBI1CI1MO OT f. ,1J;JI5! 

dn = 20 MM llOKa3aTeJib CTeneHI1 n; = 0,83 B KaJK,n;OM p5I.n;y rrytiKa llp11 

f = 0 ... 70 MM 11 JIHlllb llpH f = 130 MM ITOKa3aTeJib n; = 0,75. 
HaH60Jiblllal! CTelleHb llHTeHCH<jJHKal.(HH TellJI006MeHa ,llOCTH

raeTCll B 1-M pll.l\Y ITYtiKa ope6peHHblX Tpy6, llpH'lCM MeHblllCMy ,l\Ha

MeTpy nep<jlopal.(HH COOTBeTCTByeT 60JibiiJee 3HatieHHe S1. IT pH 3TOM 
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MaKCUManhHble 3HaqeHlill. 1>1 Ha6mO)J;aiOTCll )J;flll dn = 20 MM 

npnl = 10 MM (~>I H3MeHl!eTCll OT 1,07 )J;O 1,75 npn Re = (3 ... 25) x 

X 103), )J;nll dn = 25 MM- IIpH{ = 10 ... 70 MM (~>! I13MeHl!eTCll OT 1,30 
!J:O 1 ,55 npH Re = (3 ... 25) ·1 03). MHHHMa.iihHbie 3HaqeHHll !J:OCTHr

HYThi )J;flll o60HX )J;HilMeTpOB nep<jlopal.1lll1 !lpH [ = 130 MM. 

e, 
1,5 

0}1 

y' 

v /,'{ 

~ 

v 

~ v 

. 
if 7 If 15 Re-fO 

a 

p-

f-..- !-" 
o,g . 

J 7 II t.iRe-10 
~ 

7 If l.iRe·IO· 
e . 

Pnc.3. Ko;Hjl<!>m.IHCHThl HHTeHCH<!>nKaliHH TenJJO
OT):Ia'IH 8 nep.popal\HOHHOH pellieTKOii npll dn = · 
= 25 MM ( a,B,O,JIC )ll dn = 20 MM( 6,2,e,3) llflJ! nep
BOrO (a,6), BToporo ( 8,2) , TPeThero (o,e) pn):la n 
ny'!Ka B qeJJoM (J1C,3) ( 3AeCh H aa pnc.4: 1, 2, 3, 4, 
5- pac'!eTHhle TO'!Kll )J,flJ! / = 0; 10; 30; 70;130 MM.) 

'll' 
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Bo 2-M Pli.IIY ITY'!Ka TeiTnoo6MeH 11HTeHcw!mLII1PYeTcJI B MeHb
rneil: cTeiTeH11, '!eM B 1-M. HsMeHeHI1e ITapaMeTpa sz aHanorwmo ITO 

xapaKTepy 113MeHeHI1!6 ITapaMe"I]Ja s 1 B 1-M pli.IIY .r~nJI pa3nWIHX l . 
O.r~HaKo JIITll dn = 25 MM pa3HI1l.la B 3Ha'!eHI1l!X sz ITp11 l = 0 

11 f = 10 ... 70 MM CTaHOBl1TC5! He3Ha'II1TeiTbHOH, a ,llll5! dn .= 20 MM E2 

ITp11H11MaeT ITp11 f = 0 6onee Bb!COK11e 3Ha'!eHI1ll, '!eM ITpl1 f = 70 MM. 
B 3-M Pli.IIY ITY'!Ka ITp11 dn = 20 MM BbiJIBneHbi 6onee Hl13KI1e, 

'!eM B 1-M 11 BO 2-M pl!,llaX, 3Ha'!eHI1JI ITapaMeTpa E3 (p11C. 3,e). IJp11 

3TOM xapaKTep 113MeHeHI1JI ITapaMeTpa E3 .r~nll 3TOro ,liHaMeTpa ITep

cjlopal\1111 KaqecTBeHHO aHanorl1'!eH xapaKTepy 113MeHeHI1l! EI 11 sz JIIT5! 

1-ro 11 2 - ro pll,liOB ITY'!Ka. B 3-M pll.IIY ITp11 dn = 25 MM ITapaMeTp 
E3 :<=; 1 BO BCeM 11HTepBane 113MeHeHI1JI '!11Cen Re: .. E3 = 0,920 ( [ =0); 

E3 = J ,000 (f = 10; 30; 70 MM); E3 = 0,999 (l = 130 MM). 

XapaKTep H3MeHeHHJI ITapaMe"I]JOB 11HTeHcwp11Kal.ll111 TeiTno
o6MeHa ITO pl!,llaM ITY'!Ka oiTpe.r~en5!eT xapaKTep 113MeHeHI1l! 11 BeiTI1'!11-
HY ITap'aMe"I]Ja 11HTeHC11cpHKal.ll1l1 Tertnoo6MeHa E ,llilll ITY'!Ka B l.le- . 

nOM. MaKC11MaJihHhie 3Ha'!eHI1l! s B 3aBI1C11MOCTI1 OT '!!'lena Re Ha- · 

XO,lll!TCl! B ITpe.r~enax OT 1,040 ,!(0 1,085 ( ,!(ill! dn = 25 MM ITpl1 
f = 10 ... 70 MM), J!I160 - OT 1,020 ,!(0 1,260 ( ,!(ill! dn = 20 MM 

11p11 [ = 10 MM). 
Hanl1'!11e ITepcjlopal.lf!OHHoil: perneTKH ITpl1BO.!(I1T K yBenl1'!e-. 

Hl110 a3pO.!(l1HaMl1'1eCKOrO COI1pOTI1BITeHI1JI IlY'!Ka, 'ITO KOITI1'!eCTBeH
HO xapaKTep113yeTcJI napaMeTpoM s' ( p11c. 4). YcTaHoBneHo, 'ITO c;' 

B03pacTaeT ITPl1 ysenl1'!eHI111 '111cna Re 11 yMeHhiUeHI111 dn. B qacT
HOCTI1, 11p11 113MeHeHI111'1HCJJa Re B 11HTepBane OT 5 ·I 03 ,l\0 2S·103 11 

l = 10 ... 130 MM ITapaMeTp c;' ITpn dn = 20 MM B03pacTaeToT 1,72 .!(O 

2,24, a 11pH dn = 25 MM - OT 1,14 ,!(0 1 ,46. MaKCllMaJibHal! CKOpOCTb 

H3MeHeHHJI napaMe"I]Ja s' Ha6nJO.r~aeTCJI · npw l = 0. O,liHaKo · a6co

nJOTHhie 3Ha'!eHHJI 3Toro napaMeTpa B nmpoKoM .!(HaiTa3oHe 113MeHe
HHll '!Hcen Re(rrp11 Re :<=; !5 · I 03) rrp11 l = 0 3Ha'!HTeJJbHO MeHhiUe, '!eM 

rrpl1 l = 1 0 ... 130 MM ,llilll o6owx .!(HaMeTpoB ITepcjlopal.ll111 (p11c. 4,a,6). 
Ha6nJO.r~aeMhie B 3KCITep11MeHTe 3aKOHOMepHOCTH o6bllCHl!JOT

c5! a3pO,liHHaMH'!ecKI1MI1 oco6eHHOCTl!MH o6TeKaHI1l! rry'!Ka ope6peH
HhiX "I]Jy6 TIOTOKOM C"I]JYH B03,llyxa. HanH'!Yle rrepcpopal\HOHHOH pe
rueTKH Typ6ynH3HpyeT TIOTOK B03,llyXa nepe.!( TIY'!KOM. IJp11 3TOM 
ITOKaJihHal! CKOpOCTh Ha 0Cl1 KaJK,l(OH C"I]JyH, a TaKJKe HepaBHOMep
HOCTb ITOllll CKOpOCTeiJ: B ITOTOKe B03,llyxa B03pacTa!OT Ilpll yMeHbiUe
HHI1 ,!(HaMeTpa nepcpopa1..11111. I103TOMY TeiTJJ006MeH I1p11 CTpyi1HOM 
06.!(yBe rryqka ope6peHHh!X Tpy6 CTaHOBI1TCll (iqnee HHTeHCHBHb!M, 

' '!eM B 6a30BOM ITY'!Ke, a K03cpcp11l\l1eHT HHTeHC!1<jJI1Kal.IHH TeiTIT006-
MeHa B03pacTaeT rrp11 yMeHhiUeHHl1 .!(HaMeTpa nepcjlopa1..11111. . . . 

12* 
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1,3 
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/j 

PHc. 4. Ko3<jl<jm~:~HeHThi pocTa a3pO.QHHaMnqecKo
ro conpoTHBJieHHH nyqKa a ' c nep<jlopaQHOHHoii 

perneTICOH llpH dn = 25 MM (a) H dn = 20 MM ( 6) 

Ha MaJibiX paccTOl!HJUIX OT nep<jlopal.lHOHHOH pemeTKH ,n;o 
Tpy6 1-ro pl!,n;a nytJKa nonepetJHbiH pa3Mep crpyn, o6TeKaiOII.lei1 
Ope6peHHyiO rpy6y, CTaHOBHTCl! MeHbille ceqeHHJI TaKOH rpy6bi (4). 
IIo3TOMY napaMeTp E! ,n;nl! 1-ro pJI,n;a Tpy6 npn l = 0 MeHbme, tJeM 

npn l = 10 ... 70 MM. 
KaK H3BeCTHO (1], B03,D;YillHbiH nOTOK, <jlopMHpyeMbiH CHCTe

MOH crpyfi nep<jlopal.lHOHHOH peilleTKI1, no,n;pa3,!i;eJIJieTCJI (BHI13 no 
nOTOKY) Ha CJie,D;yiOII.ll1e yqaCTK11: yqacTOK O,ll;I1HO'IHblX CTpyfi, .l(JIJI 
KOTOpOro xapaKTepHO pe3KOe yMeHhilleHHe CKOpOCTI1 Ha OCI1 CTpyH; 
yqacTOK . CMemeHHJI CO CJia6o MeHJIIOII.leHCJI CKOpOCThiO H yqaCTOK 
3KBI1BaJieHTHOH 3aTOnJieHHOH CTpYI1 C MOHOTOHHO y6hiBaiOII.lefi CKO
pOCTbiO nOTOKa no Mepe y,n;aneHHJI OT nep<jlopal.li10HHOH 
pemeTKH [I, 2]. 

IIepBhiH pll,!i; ope6peHHhJX rpy6 ( l = I 0 ... 70 MM ) 
npH dn = 25 MM HaXO,ll;I1TCJI Ha yqacTKe CMemeHHJI, npH dn = 20 MM -

Ha y'laCTKe O,ll;I1HOlJHh!X CTpyfi. 3TO npi1BO,ll;11T B 3KcnepHMeHTe K no
CTOJIHCTBY napaMeTpa E! (npH nOCTOJIHHOM lJI1CJie Re) ,ll;JIJI dn = 

25 MM H yMeHbilleH1110 E! 11p11 dn = 20 MM. 

Y'laCTOK O,ll;I1HOlJHhiX CTpyfi ,ll;JIJI dn = 20 MM 3aKaHlJI1BaeTCJI Ha 
paCCTOJIH1111 f,., 130 MM . Jlo3TOMyllp11 l = 130 MM ,ll;JIJI 3TOrO ,D;Ha

Me'ipa nep<jlopal.lHH xapaKrepHo yMeHbllieHHe noKa3aTeJIJI cTeneHH 
m ,ll;Jill 1-ro pJI,n;a ope6peHHhiX rpy6 c 0,83 ,n;o 0,75 (eM. Ta6JIHI.ly). 

K03<jl<jJHI.ll1eHT 111-!TeHCH<jJHKaQHH Tennoo6MeHa E1 np11 

dn =25M~ 11 l = 130 MM MeHhille, lJeM np11/ = 0 ... 70 MM, 'ITO CBl!3aHo 
CO CHH~eHHeM CKOpOCTI1 3KB11BaileHTHOH 3aTonneHHOH CTpYI1 np11 
B03paCTaHI111 [ OT nep<jlopal.li10HHOH pemeTKH ,!1;0 IIY'lKa ope6peHHhiX 
Tpy6. 

B 3KcnepnMeHTe BO 2-M pJI,n;y rpy6 ,n;ocr11raiOTCll 6onee HI13KHe 
3HatJeHHJI E2 np11 l = 0 no cpaBHeH1110 c ero 3HatJeHI1l!MI1 
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np11 l = I0 ... 70 MM )J.JIJI dn = 25 MM 11 np11 l = I0 ... 30 MM )J.JIJI dn = 

= 20 MM, TaK KaK Ilp11 MaJibiX [ IIOIIepe'lHblll pa3Mep CTpy11 CTaHO

BI1TCJI MeHbiiJe MI1)J.eJieBa Ce'leHI1JI )J.JIJI I -ro pl!)J.a rpy6. 3TO IIp11BO

)J.I1T K na)J.eHI1IO JIOKaJibHOli c:copocTI1 crpy11 3a Tpy6oli I -ro PJI.D.a, a 

3Ha'li1T, K yMeHbiiJeHI1IO CKOpOCTI1 nOTOKa, Ha6eraiOlllero Ha Tpy6bi 

2-rO pl!)J.a, 11, CJie)J.OBaTeJibHO, S2 IIp11 [ = 0 IIO cpaBHeHHIO CO 3Ha'le

HI1JIMI1 :noro napaMerpa rrp11 l = 10 ... 70 MM )].Jill dn = 25 MM 11 np11 

[ = I0 ... 30 MM )J.JIJI dn = 20 MM. 

YMeHbiiJeHI1e 102 B CJiyqae dn = 20 MM Ilp11 B03pacTaHI111 [ OT 

I 0 )J.O 70 MM CBJI3aHO CO CHI1lKeHI1eM JIOKaJibHOH CKOpOCTI1 Ha OCI1 

CTpYI1 Ha y'laCTKe 0)J.I1HO'lHbiX Crpyi\ IIp11 B03paCTaHI111 paCCTOJUIHJI 

OT nep<jlopal.1110HHOH peiiieTKI1 )J.O ope6peHHOH rpy6bi. 

YMeHbiiieHue nz npu l = I 30 MM )J.JIJI dn = 20 MM, KaK u pa

Hee, )J.JIJI I -rO pl!)J.a, 06bJICHJICTCJI nepeXO)J.OM 'B'o:l)J.yiiiHOro nOTOKa OT 

yqacTKa O)J.UHO'lHbiX CTpyi\ K y'laCTKY CMeiiJeHUJI npu f = I30 MM [3]. 

XapaKTep 113MeHeHI1ll &3 rrpn 113MeHemm l B 3-M pli.D.Y Tpy6 

)J.JIJI dn = 20 MM o6ycJIOBJieH, KaK H B npe)J.bl.ll.Yll1eM pli.D.Y, CHI1lKeHHeM 

JIOKaJibHOll CKOpOCTI1 B03)J.yxa Ha OCI1 CTpyH IIpU yBeJII1'leH!m /, 

BJII1l!H11eM rpy6 I -ro pli.D.a Ha xapaKTep o6TeKaHHJI 3-ro pli.D.a rpy6 

IIp11 MaJibiX 3Ha'leHI1JIX [ 11 yMeHbUJeHI1eM CKOpOCTU 3KBI1BaJieHTHOH 

3aTorrneHHoi\ crpy11 np11 l 2 I 30 MM. 

YMeHbiiieHI1e &3 .D.O 0,92 B 3-M pli.D.Y np11 dn = 25 MM )J.JIJI ./ = 0 

06bJICHJICTCJI CHI1lKeHI1eM JIOKaJibl-IOH CKOpOCTH ITOTOI<a 3a I -M pll)J.OM 

rpy6. Ilpn 6onbiii11X l none cKopocTei\ BbipaBHI1BaeTCl!, n xapa:cTep 

Terrnoo6MeHa"B 3-M pa.D.y np11 HaJIH'll111 nep<jlopa1.11111 npaKT11'leCKH He 

OTJII1'laeTCJI OT 6a30BOrO ny'II<a. 

PoeT a3pO.D.HHaM11'!ecKoro conpOTHBJieHI1JI B ny'!Ke c nep<jlo

paljHOHHoi\ peiiieTKoi\ no cpaBHeHHIO c 6a30BbiM ny'lKOM o6ycnoB

neH noTepei\ 3Hepri1H B03)J.YlllHbiM nOTOKOM. f1p11 3TOM MeHbiiJeMy 

)J.HaMeTpy nep<jlopaljHH COOTBeTCTBY!OT 60JibiiJHe noTep11 3Hepr1111, a 

3Ha'!I1T, 11 60JibLUee a3pO)J.HHaMI1'1eCKOe COnpOTI1BJieHI1e. 

Eonee 3Ha'II1TenbHbie noTep11 3Heprn11 B cnyqae crpyli MeHb

mero )J.HaMeTpa CBJI3aHbl C HaJII1'!11eM 60JibiiiHX JIOKaJibHbiX rpa)J.I1eH

TOB CKOpOCTei\ 11 o6pa30BaHI1eM JIOKaJibHbiX B11Xpeli MClK

.ll.Y CTPYJIMI1 [3]. 

EonbLUHe c:copoCTI1 B03pacTaHI151 napaMerpa s npH l = 0 

( IIO cpaBHeHI1IO C 3TI1M Il0Ka3aTeJieM npH 60JibliJI1X 3Ha'leHI15IX f ) 
o6bJICHJIIOTCJI yxy)J.IIIeHI1eM ycnoBI1H o6TeKaHI1JI I -ro pa.D.a nyq:ca 

Ope6peHHb!X Tpy6 CHCTeMOH CTpyi\ Ha MaJibiX paCCT05IHI1JIX, r)J.e no

nepe'lHbiH pa3Mep crpy11 MeHbiiJe MI1)J.eneBa ceqeHI1JI [3]. 

Ha 60JibiiiHX paCCT05IHI1JIX ( [ =10 ... 130 MM) OT nep<jJOp11pO

BaHHOro n11cTa nonepe'lHbie pa3Mepbi crpy11, o6TeKaiOllleli rpy6y 

I-ro PJI.D.a, 6oJibiiJe MI1)J.eneBa ceqeHI151. Ee o6TeKaHI1e cTaHOBI1TC51 

aHanorl1'lHbiM 06TeKaHI1IO 1.1111IHH)J.pa B 6e3rpaHH'lHOM IIOTOKe. ITo-
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3TOMY ,l(nJI o6o11x ,I(HaMerpoB rrep<iJopaQHH c yBenwieHHeM •mcna Re 

CKOpOCTb B03pacTaHHJI rrapaMerpa c rrp11/ = 10 ... 130 MM MeHbllle, 

qeM rrp11 l = 0. 
TaKHM o6pa30M, MeTO,I( crpyliHoro o6,1(yBa HBJ!l!eTCJI nepcneK

THBHbiM cnoco6oM HHTeHc!1<lJ!1KaQ!1!1 rennoo6MeHa B nyqKax ope6-

peHHhiX rpy6. Ero 3<lJ<iJeKTl1BHOCTh onpe.[(enJieTcJI .[(!1aMerpoM rrep

<iJopaQl1!1, paccroaHMeM nep<iJopaQ!10HHOH pell!eTKl1 .110 nyqKa ope6-

peHHhiX rpy6, a TaKJKe CKOpOCTbiO 11 XapaKTepoM l1X 06TeKaH!1JI B03-

.l1YlllHblX IIOTOI<OM. 

0TMeTl1M, qro Ha116onee rrepcrreKTl1BHhiM rrpe.[(CTaBnJieTcJI 

l1CIIORb30BaTh 3TOT MeTO.i\ B ManopJI,[(HblX rryqKaX ope6peHHblX Tpy6. 

B CBJI3H c reM, qTo a3pO,l1HHaMHqecKoe corrpoTHBnenHe rrp11 

CTpyfiHOM 06.l1yBe B03paCTaeT CHRbHee, qeM HHTeHCHBI!OCTb Terrno-

06MeHa, B03HHKaeT He06XO,[(l1MOCTb IIpOBe,[(eHHJI ,[(OIIORHHTeRbHbiX 

HCcne,[(OBaHHH a3pO,[(HHaMHKH fiOTOKa crpyH, 06TeKaiOll{HX Ope6peH

HYIO IIOBepXHOCTb, ,[(RJI HaXOJK,I(eHHH OIIT!1ManbHblX ycnOBHH pa60Tbl 

rennoo6MeHHHKOB B03.l1YlllHOro oxnaJK,I(eHHJI. 
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M3BECTMH BhiCUJMX yqEJ>HhiX 3ABE,l:t;EHHH 
,N"Q4-5 JIECHOI:! )KYPHAJI 1995 

. M3 )KI13HH BY30B 

Y,l.(K 06.091 

YKP AHHCKOMY rOCYL(APCTBEHHOMY 

JIECOTEXIllfliECKOMY YHHBEPCHTETY- 50 JIET 

Haqano neCHoro o6pa:JoBaHmr Ha YKparme 6bmo nono)!(eHo 

eme B 1874 L, KOr,n:a MHHHCTepCTBOM 3eMJie,n:enmi ABCTpo-BeHrpHH 

6biJIO npHH!!TO peweHHe o ,co3,naHHH necHoil IliKOJibi BO JlbBOBe. Ho 

JIHillb B 1939 L I1p11 JlbBOBCKOM IIOJIHTeXHWJeCKOM HHCTHTyTe 6biJI 

C03,[(aH JieCOX03!!HCTBeHHb!H cpaKyJibTeT. 

JlbBOBCKHH ne(:OTeXHHlJeCKJill HHCTHTYT - e,n:HHCTBeHHblll Ha 

YKpauue necHofi BY3 - co3,nau no peweHHIO IIpaBHTenhCTBa 

6brBwero CCCP B anpene 1945 r. IIepBbie CTy,n:eHTbi 11 npeno.n:aBa

TeJm IlpH!IlJIH B era ay,[(HTOpHH B onaneHHhlX BOHI-IOH!IlHHeJI!!X. 

B OKTH6pe 1945 L HalJaJIHCb 3aH!!THH Ha JieCOX03!!HCTBeHHOM, 

HHl!CeHepH0-3KOHOMH'JeCKOM cpaKyJibTeTaX 11 cpaKyJibTeTe MeXaHH

lJeCKOH o6pa60TKl1 ,n:peBeCHHbL B 1949 r. 6biJI OTKpb!T JieCOX03!!H

CTBeHHbiH, B 1964 L- MeXaHHIJeCKHH, a B 1968 r. - 3aO'!Hb!H cpaKyJib

TeTbL <PaKyJihTeT MeXaHH'IeCKOH o6pa60TKH ,npeBeCHHbl peopraHH-

30BaH H Ha ero OCHOBe C03,[(aH cpaKyJibTeT TeXHOJIOrHH ,nepeB006pa-

60TKH. B 1994 r. opraHH30BaH cpaKynhTeT ,n:oBy3oBCKOH 11 nocne,n:H

nnoMHOH IIO,[(rOTOBKH Cllei.(HaJII1CTOB. 

B CB!!3H c nepecTpoilKoli Bbrcmeil lllKOJibi Ha 6a:Je necoTeXHH

qecKoro HHCTHTyTa B 1994 r. o6pa30BaH YKpaHHCKI1ll rocy,n:apcTBeH

HblH JieCOTeXHH'JeCKHH yHimepCHTeT. 

Cero,nHll Ha necoxo3HHCTBeHHOM, necoMexaHH'!eCKOM, TexHo

norHI1 ,nepeB006pa60TKH, 11H)!(eHepH0-3KOHOMHlJeCKOM, 3aO'IHOM 

cpaKyJibTeTax 11 cpaKyJibTeTe ,[(OBY30BCKOH 11 IIOCJie.[(HIIJIOMHOH no,nro

TOBKH OKOJIO 2,5 Tb!C. CTy.[(eHTOB OBJia,[(eBa!OT CIIei.(HaJibHOCT!!MH: 

JieCHOe H Ca).(OBO-IIapKOBOe X03!!HCTBO, 3KOJIOrHH, TeXHOJIOrHH neco-

3arOTOBOK 11 ,n:epeB006pa60TKI1, ).(H3aHH, yqeT H ay,n:HT, MeHe,n:)!(MeHT, 

o6opy,noBaHHe JieCHOfO KOMIIJICKCa, XI1MHKO-MeXaHH'!eCKaH TeXHOJIO

rH!! ).(peBeCI1Hbl H ,npeBeCHb!X MaTepHaJIOB. 
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YmmepCHTCT f!OCTOJIHHO pa3BHBaeTCJI, paCUillpReT CBOIO 

yqe6Ho-3KcrrepnMeHTaJibHYIO n coQHaJibHYIO 6a3y. Cero,[(HR 3TO 

KpyrrHbiH yqe6Hb!Mll Hay'!HblMQCHTp, rOTOBJI!l\llM Ka,[(pbl ,[(JIJI JICCHO

ro X0351MCTBa, JICCHOH !I ,[(epesoo6pa6aTbiBaiO!l\CM rrpOMbllllJICH

HOCTH. Ha 29 Ka<jle,[(pax pa6oTaiOT CBbllllC 345 KBaJIH<jJHQ!IpOBaHHbiX 

rrperro,[(aBaTeJiei1, cpe,[(n H!IX H3BCCTHbie y'ICHbie, rrpo<jleccopa, ,[(OKTO

pa HayK, ,[(OQCHTbl, KaH,[(H,[(aTbl HayK. 3a BpCMJI <jJyHKQ!IOHHpOBaH!IJI 

By3a f!O,[(rOTOBJICHO 6oJiee 30 Tb!C. Cf!CQHaJI!ICTOB Bb!CIUCH KBaJI!I<jJH

KaQ!IH. 

K ycnyraM CTY.[(CHTOB COBpeMeHHbiC yqe6Hble ay,[(HTOp!I!I, Ha

Y'IHO-HCCJIC,[(OBaTCJibCK!IC Jia6opaTopH11, Bbl'IHCJI!ITCJibHblM IICHTp 11 

,[(!ICIIJICHHblC KJiaCCbl, yqe6HO-HCCJIC,[(OBaTeJibCK!IH JICCOKOM6HHaT, 

3af!OBC,[(H!IK "PaCTO'IbC", 60TaHH'ICCK!IH Ca.[(, yqe6Hb!H f!OJI!IrOH, 6n-

6JIHOTeKa c <jJOH.[(OM KHHr 6onee 300 ThiC. 3K3eMmmpoB. B yqe6HoM 

IIpOQCCCC rrp!IMCHJIIOTCJI ay.[(!IOBH3yaJibHbiC Cpe.[(CTBa, JIHHra<jJOHHbie 

Ka6nHeTbl. CTy.[(eHThi rroJih3YIOTCR yqe6HnKaMn n yqe6HbiMH rroco-

6!1RMH, rro,[(rOTOBJICHHbiMH rrperro,[(aBaTeJIRMH yHilBepcnTeTa. CaMo

cTORTCJihHOH HayLJHOH pa60TOH OHH 3aH!1MaiOTCJI B CTY.[(CHLJCCKOM 

HayLJHOM 06ll\CCTBC, CTY.[(CH'lCCKOM KOHCTpyKTOpCKOM 6IOpO, IIp!IHH

MaiOT yqaCT!IC B KatpC.[(paJibHbiX HCCJIC,[(OBaHHJIX. 

YLJCHhiMH yHnsepcnTera· pa3pa6oraHa rocy.[(apcTBeHHaR Ha

Y'IHO-TexHnLJecKaR rrporpaMMa " Bo3o6HOBJICHHe, oxpaHa H paQno

m!JibHoe ncrrOJib30BaHne JICCHhiX pecypcos" .[(O 2015 r. U:enb rrpo

rpaMMhl CO.[(CHCTBHC Bb!XO.[(y YKpa!IHbl ll3 3KOJIOr0-

3KOHOMII'ICCKOrO KpH3HCa H 06CCIIC'lC!i!IC ycJIOBHH ee CTa6!IJibHOrO 

pa3BllTllll B IICpCIICKTHBC !IYTCM )'BCJI!I'lCH!IJI JICC!ICTOCT!I TCppHTOp!IH 

,[(0 Of!T!IMaJibHOro ypOBHJI, )'.[(OBJICTBOpCH!IJI fiOTpe6HOCTCH B JICCO

CblpbCBbiX pecypcax H cpe.[(006pa3yiO!l\HX cpyHKQ!IJIX JICCHbiX 3KOCH

CTCM. 

P<li3pa6oTaHo f!OJIO)f(CH!IC 0 C03,[(aH!I!I COBMCCTHO C JIY'llllHMH 

rrpe.[(!IpHRT!IJIM!I JICCHOrO X0351HCTBa, JICC03arOTOB!ITCJibHOH H ,l1epe

B006pa6aTbiBaiO!l\CH IIpOMblillJICHHOCTH 3KC!ICpHMCHTaJibHOH yqe6-

HO-HayLJHO-IIpOH3BO,[(CTBCHHOH KoprropliliHH "A6uec". PeaJIH3YR 

!ICpCXO,[( K pblHO'lHbiM petpOpMaM, KOpiiOpaQHJI ,[(aCT B03MO)f(JiOCTb 

peillHTb HerrpoCTbie B3anMOOTHOIUCHHR MC)f(.l1Y BY30M, rrpon3BO.[(

cTBCHHHKaMH H KOMMCp'lCCKHMll CTpyKTypaMH. 3TO fl03BOJIJICT IIO

BbiCHTb ypOBCHb f!O,[(rOTOBKH BbiCOKOKBaJIHtpHQHpOBaHHblX CfiCQHa

JIHCTOB ,[(JIJI HapO.[(HOro X0351MCTBa IIpH COKpall\CHHH aCCHrHOBaHHH 

113 6IO,[()f(CTa, IIOMO'lb rrpO!I3BO,[(CTBCHHHKaM pa60LJCH CHJIOH CT)',[(CH

TOB, 3tptpCKT!IBHCC BHC.[(p51Tb HayLJHbiC pa3pa60TKI1 B rrpOH3BO,[(CTBO. 

CTy.[(CHThl YMCIOT He TOJibKO Y'lHTbCJI H pa6oTaTb, HO H OT,[(bi

XaTb. B yHnsepcHTeTe cpyHKl1HOHHPYIOT Kpy)f(KH xy.[(O)f(CCTBCHHOH 

CaMO,[(CJITCJibHOCTH, HapO.[(Hb!C aHCaM6JIH, XOpOBaJI Kaf!CJIJia, <jJOJibK

JIOpHbiH. aHcaM6Jib .. Co3.[(aHbi 6narorrpHRTHbiC ycnosnR .[(Jill 3aH5ITHi1 

tpH3!ILJCCKOH KYJihTypoi1 n crropTOM. 
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f-(peBH!IH !I BMecTe C TeM MOJIO,Il;OH YKpa!!HCK!IH rocy,ll;ap

CTBeHHbiH JieCOTeXHI.PJeCK!IH ymmepCHTeT rrepeJimBaeT rryTb CTa

HOBJieHH51. Ero KOJIJieKTHB B llYTH H !IOCT051HHOM llOHCKe. 

IO.IO. TyHLIIIll, B.II. Pl!o'lyK 
YKpaHHCKHH rocy.n;apCTBeHHhiH necoTexmrqecKHH yHHBepcMTeT 



H3BECTM51 BhiCIIIMX yqEJ>HhlX 3ABE.Jl:EHM:0: 
N2 4-5. JIECHOH )f(YPHAJI !995 

KPJiiTJiiKA Jii EJiiEJIJiiOfPA<I>Jil5I 

Y.li:K 630*(092) 

KlfJiir A 0 HJiiOHEPE CTEHHOrO JIECOP A3BE,Il,EHHH* 

B MapTe 1995 L Ha rrpe,IJ;CTaBHTCJibHOM C06paHI111 BC,IJ;Y!lii1X 

necHbiX pa6oTHI1KOB H Hay'!HbiX COTPY.11H11KOB B K11ese cocrol!nacb 

rrpe3ernaQ11ll HOBOH KHI1TI1 ,!IOKTOpa CCJibCKOX03l!HC"fBCHHblX HayK, 

npo<jJeccopa r.Jil. Pe,!lbKO "IloJIKOBH11K Kopnyca JICCHI1'111X", 113,!1aH

HOH Ha cpe,IJ;CTBa M11HI1CTepcTBa neCHoro X03l!HCT!la YKpaHHbL B 

KHI1I'C ITO,!J;p06HO OI111CaHa )KI13Hb 11 )J;el!TCJibHOCTb Bbi,IJ;aiO!liCTOCll JIC

COBO,IJ;a - OCHOBOITOnO)I{HI1Ka CTCITHOTO necopa3BC)J;CHI1ll BI1KTOpa 

EropOBI1'1a rpa<jJ<jJa, J75-neTI1C CO ,IJ;Hll p0)1{,!1CHI1ll KOTOpO!'O OTMC'Ia

nOCb Hay'IHOH 06!liCCTBCHHOCTb!O. 

YsneKaTenbHa 6norpa<jJHll BI1KTOpa EropOBH'Ia rpa<jJ<jJa, ,!J;O

KYMCHTaJibHO 3aCBH,!ICTCJibCTBOBaHHal! B KHI1I'C. PO)J;I1nCll OH B L 0B

pyqe B CCMbC BOeHHOI'O. 0TeQ - HCMeQ, MaTh - 11TaJibl!HKa, ITO BOC

ITHTaHI1ID 11 o6pa3osamuo pyccKHH, a nocne 23 neT pa6oTbi Ha YK

pa11He C'IHTaJI ce6l! yKpa11HQeM. B Te'!eHHC 3TI1X neT, KO!',!Ia rpa<jJ<jJ 

npowen rryTh OT rrparropil\11Ka .110 ITOJIKOBHI1Ka Koprryca necH11'111X, a 

3aTeM npo<jJeccopa IleTpOBCKOH 3CMJie,IJ;CJib'!CCKOH 11 neCHOH aKa,IJ;e

MI111, ero )1{113Hb ITO rrpasy MO)I{HO Ha3BaTb I10,1J;BI1)1{HI1'1CCKOH. 

B KHHre o6'heMOM 32 113,1J;aTeJibCK11X nHcTa o6cTOliTCJibHO 113-

JIO)I{eHa 11CTOp11ll, OITI1CaHbl rrpHpO,!J;Hb!e ycnOBI1ll lO)I{Hb!X ry6epHHH 

PocCJm, r,IJ;e rrponcxo,1111n11 co6bJTI1ll, CBl!3aHHbie c ,!leliTCJibHOCTbiD 

fpa<jJ<jJa. ManomsecTHbie rro,llpo6HoCTH 3aceneHHll IDra 3arropo)I{

CKI1MI1 11 JIOHCKHMI1 Ka3aKaMH ll .!IPYI'HMI1 rrepeceJICHQaMH, llX )1{113HI1 

H 6b!Ta, 3aBI1Cll!lii1X OT He6narorrp11l!THOI'O B03,!1CHCTBI1ll 3acyWJII1BO

I'O Kni1MaTa Ha qenoseKa 11 CeJibCKOX03l!HCTBCHHOe I1p0113BO,IJ;CTBO, -

BCe :no npHBO,lii1T K ITOHI1MaHHIO CJIO)I{HOCTH 11 60JiblllOI'O 3Ha'ICHI1ll 

,IJ;CllTCJibHOCTH rpa<jJ<jJa. 

*P e)\b K o r. H. fioJIKOBHHK Kopnyca necHHqHX. - KHeB: MJIX YKpaH
Hbi, !994. 
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B To .n;aneKoe BpeMll 3apy6elKHhie aBTopineTbi trrpiJija~u caMy 

B03MOlKHOCTb pa3Be,n;eHHll JieCOB B OTKpb!TOH CTenH. B KHHI'e llOKa-

3aHO, KaK rpa<jl<jl QeJieHanpaBJieHHO, npeO)l;OJieBal! O'!eHb CJIOlKHb!e 

npupo,n;Hhie, 6biTOBbie, MaTepuaJihHbie, 6mpoKpani'!ecKue npenl!T

cTBHll, llleJI K OllpOBeplKeHHIO 3TOI'O MHeHHll. 06pa3HOe l13JIOlKeHHe 

O'!eHb cneQHQJH'leCKOH pa60Tbl JieCOBO,[(a B YCJIOBHJIX CTenH, MHOI'O

'!HCJieHHb!e npaKTH'!eCKHe npuMepbi, onncaHue nocne.n;oBaTeJibHhiX 

:3TanoB c03,n;aHHll BenuKo-AHa,n;oJibCKoro MaccuBa (Bbipa\.!-1!1,B.aHue 

llOCa)l;O'!HOI'O MaTepHaJia B llHTOMHHKaX H ,n;peBeCHb!X IIIKOJiaX, llO)l;

I'OTOBKa llO'!Bbl l1 yxo,n; 3a noca,n;KaMH, 3aiiiHTa HX OT rpbi3yHOB, Bpe

)l;H'I'eJieH Jieca, capaH'!H) He MOI'YT OCTaBHTb paBHO)l;YIIIHb!M )l;alKe '!e

JIOBeKa, .n;aneKoro OT !lonpocoB necopa3Be,n;eHHll. . 

ATMoc<jlepy Toro HerrpocToro BpeMeHu, i KOTopoM lKHJI H pa-

6oTan Bhi,n;aiOIIIHHCll uccne.n;oBaTeJib-necoBo.n;, rrepe.n;aeT u BOCC03,n;a

HHe B OT)l;eJibHb!X I'JiaBaX MOHOrpa<jJHH YCJIOBHH lKH3HH If 06bi'!aeB 

MeCTHb!X llOCeJIJIH, OC06eHHOCTeH 06111eHHll rpa<jl<jla C HHMH, a TaKlKe 

CO CB011Ml1 y'!eHJ1KaMH, llOMOIIIHHKaMH, JieCHOH OXpaHOH, llOCJie)l;O

BaTeJIJIMH, xapaKTepHCTHKa ero OTHOIIIeHI1ll C rrpaJ,lHTeJibCTBeHHb!MH 

'!HHOBHHKaMH, pyKoBo,n;uTeJil!MH necHoro Be.n;oMCTBa. 

PacCKa3b!BaeTCJI B Kl-!11I'e If 0 TOM BpeMeHH, KOr.n;a rpa<jl<jl, 

np1106peTJ1 3aCJiylKeHHblll a~TOpHTeT, 11HClleKTHpyeT COCTOl!H11e Jie

COpa3Be)l;eHHll B IOlKHb!X ry6epH11liX PC>CCHH, HaX0,!\11TCJI B 3apy6elK

HblX KOMaH,n;HpOBKaX. 06CTOl!TeJibHO l13l,Ial'aeTCll pa3pa60TaHHal! HM 

rrporpaMMa opraHH3aQHI1 11 pa3BHT!fl! cTenHoro necopa3Be,n;eHHl!, BO 

MHOI'OM npe)l;BOCX11TI1BIIIal! rpaH)l;H03Hb!e .. pa60Tbl, BblllOJIHeHHb!e 

pa60THHKaMH JieCHOI'O X03J!HCTBa llOCJie BTOpofi MHpOBOH BOHHbl. 

3aBeplllaeT KH11I'Y xapaKTepHCTHKa COBpeMeHHOI'O COCTOl!HHJ! 

3aiii11THOI'O JieCOpa3Be,n;eHHll l1 HCKYCCTBeHHO C03)l;aHHb!X JieCOB B )J;o

HeQKOH, )J;HerrporreTpOBCI<OH, 3arropOlKCKOH o6JiaCTl!X, noKa3aHa 11X 

pOJib B 3aiiiHTe llOJieH l1 HaCeJieHHb!X ITYHKTOB OT BeTpOBOH 3p03l1l1, 

6Jial'OTBOpHoe BJIHJIHHe Ha ypolKaH ceJibCKOX03JIHCTBeHHb!X KYJihTyp. 

IJpeo6na,n;aiOIIIall '!aCTb HJIJIIOCTpaQHH H QI1THpOBaHHb!X Tpy

)l;OB, llOMellleHHbiX B KHHI'e, ,[(0 CHX llOp He rry6JII1KOBaJiaCb. I1p11Be

)l;eHHall 6u6JII10rpa<jJHll Tpy.n;oB 0 B.E. rpa<jl<jle .!oj pe3yJibTaTax ero 

pa6oTbi co.n;eplKHT 6onee 130 HaMMeHoBaHuii. · 

He6onbiiiOH THpalK )(HHrH npaKTH'!eCKH rroJIHOCThiO pa3o

rneJICll cpe.n;u necoBo.n;oB YKpaHf\hi, 11 ylKe cefiqac oHa CTana 6u6mw

rpa<jJM'!ecKoH. pe,IIKOCTbiO. Il03TOMY O'!eBH)l;Ha He06XO)l;I1MOCTb BTO

poro ee 113,11aHI1l!. 

B.A. Ey•yn 
floneccKaJI arpoJieCOMeJUtOpaTifBHaa 
HaytJHO-HCCJie,UOBaTeJihCI<aH CTaHUHH 

,, 



H3BECTMR BhiCIIJMX Y'IEEHhiX 3ABE)J;EHMif 
NQ 4-5 JIECHOI:I )KYPHAJI 1995 

Y)J;K 06.091 

IOEHJIEH 

EOPHC HAYMOBH:q YrOJIEB 
( K 70-JieTHIQ CO ~Hll po~eHHll ) 

B morre 1995 r. HCITOJIHHJIOCh 70 rrer co ~Hll po~eHHll .D;OKTO

pa TCXHWICCKHX Ha)'K, ITpoilJeccopa MoCKOBCKOro )'HI1BCpCHTeTa rre

ca, aKa.D;eMHKa MelK.D;yHapo.D;HOH aKa.D;eMHH HayK o .D;peBecnHe 

(HABC) Eopnca HayMOBH'la YrorreBa. 

Ilocrre OKOH'laHHll B 1948 r. MOCKOBCKOrO JICCOTCXHI1'leCKOrO 

HHCTHT)'Ta Eopnc HayMOBH'l pa6oTarr B L(HI1I1MO)J:e, o6yqancll B 

acrrHpaHType H B 1953 r. 3all.\HTHJI KaH,[(HJJ;aTCK)'IO ,[(HCCepTa~HIO. 
Be.n:yll.\HH .D;peBeCHHOBe.D; ITpoilJ. E.H. YroneB ITO'lTH qeThipe 

.D;eCliTHJieTHll ITOCBl!THJI ne,l\aromqecKoli .D;el!TeJihHOCTH. B 1957 r. 

E.H. YroneB 6biJI U36paH .D;O~eHTOM Kypca .1\peBecnHOBe.D;eHH!I 

MJITH. Ilocne KOH'li1Hhi B 1959 r. Bhi.D;aiOI.l.\eroc!l yqeHoro ITpoilJ. 

JI.M. IIeperrhiri1Ha oH cTan pyKOBOiJ:I1Th KypcoM .D;peBeCI1HOBe.D;CHI1ll, 

.D;OCTOHHO ITpO.D;OJilKa!l ,n:eno CBOero )''li1TeJI!I. B 1968 r. OH 3all.\HT11JI 

.D;OKTopcKyiO .D;I1Ccepm~mo. B HaCTO!Ill.\ee BpCM!I E.H. YroneB B03-

rnaBJI!ICT PoCCHHCKHfi KOOp.D;11Ha~110HHh!H COBeT ITO COBpeMeHHb!M 

ITpo6neMaM .D;peBecHHOBe.D;eHI1ll ITO.!\ 3m,n:oi1 HABC (c 1991 r.) 11 !IB

n!lerc!l pyKOB0.!\11TeneM ceK~HH .D;peBeCI1HOBe.D;eHI1ll Hay'lHoro coBeTa 

M11HHa)'K11 P<t> ITO ITpo6neMe "KoMITJieKcHoe HCITOJih30BaHue H Boc

ITp0113BO.D;CTBO JieCHh!X pecypCOB". 

E.H. YrorreB BHeC Kp)'ITHh!H BKJia,n: B OTC'leCTBeHHOC .D;peBeCI1-

HOBe,n:eHHe. Ero HCCJie.D;OBaHI1ll, ITOCJI)'lK11Bllll1C OCHOBOH TaKHX Hayq

Hh!X HaiTpaBrreHI1fi, KaK peonorl1!1, BH)'Tpermne HaiTplllKCHI1ll, Hepa3-

pyrnaiOU1He MCTO.D;bl KOHTpOJI!I COCTOl!HHll .D;peBCCI1Hhl, 6hJJII1 pa3BI1Thl 

ero )''lCH11KaMJ1 11 ITOCJIC.D;OBaTeJI!IMI1. lliHpOKO 113BCCH!bl pa60Tbl 

rrpoilJ. E.H. YrorreBa H ero IIIKOJihi ITO .D;eilJopMaTI1BHOCTH .D;peBeCI1Hhi 

H XapaKTep11CTHKe HaiTplllKCHI1H, B03HI1KaiOI.l.\11X B HCH IIp11 C)'IIIKC. B 

1952 r. OH BITCpBb!C pa3pa60TaJI MCTO.D; 113MepCHI1!1 OCTaTO'lHh!X Ha

ITplllKCHI1H B .D;pCBCCHHe, IT03.D;HCC- COOTBCTCTB)'IOI.l.\HH fQCT. 
Eorree 1'pi1.D;~aTI1 rreT E.H. YrorreB ITJIO.D;OTBOpHo pa6oTaeT B 

o6naCTI1 CTaH.D;apT113a~J111 MCTO,[(OB HCITbJTaHHH .D;pCBCCI1Hhl, Ka'!CCTBa 

JieCOMaTepHa.JIOB, TCpMI1HOJIOrl111. 
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Pe3yJihTaTbi Hccne,ll;OBaHHH rrJIOTHOCTH, xapaKTepHCTHK BJiaJK

HOCTH, ycylliKH, QBeTa, 6JieCKa l1 ,ll;pyrHX CBOHCTB ,ll;peBeCHHbl COCTaB

Jlll!OT CO,ll;epJKaHHe MHOI'O'll1CJieHHb!X rry6JIHKaQHH. Ero rrepy rrpH

Ha,[(JleJKHT 6onee 200 pa60T. Cpe,ll;H Hl1X TaKHe l13BCCTHbie, KaK MO

HOrpa<jJHll "HC!lb!TaHHll ,ll;peBeCHHbl l1 ,ll;peBeCHb!X MaTepHaJIOB(I965 

r.), yqe6HHK ,[(Jill BY30B ",[WeBeCHHOBe,[(eHHe C OCHOBaMH JieCHOI'O 

TOBapoBe)J,eHHll" (1975 r., 1986 r.) 11 yqe6HHKH ,[(Jill TeXHHKYMOB. OH 

aBTOp MHOI'HX yqe6Hb!X rrporpaMM. 

Hay'lHbiH aBTOpHTeT E.H. Yronesa rrpH3HaH 3a py6eJKOM. ITo 

IlpHrJiallleHHIO HaQHOHaJibHb!X aKa,[(eMHH HayK, YHHBepCHTeTOB H 

,ll;pyrHX OpraHH3aQHH OH 'lHTaeT JieK!.Il1l1 H BhiCTyllaeT C ,ll;OKJia,[(aMH B 

AHrJIHH, ABcTpHH, f"epMaHHH, IToJibll!e, EonrapHH, CnoBaKHH, 

BeHrpHH. ITo ero HHH!.IHaTHBe CHCTeMaTH'leCKH rrpoBO,ll;llTCll KOH<jle

peH!.IHH !10 ,ll;peBeCHHOBe,[(eHHIO B Hail!eH CTpaHe. 0H BXO,ll;l1T B COCTaB 

Opi'KOMHTeTOB MCJK,ll;yHapO,ll;HbiX KOH<jlepeH!.Il1H H CHM!l03HyMOB. 

ITpo<jJ. E.H. YroneB - Hay<JHblll KOHCYJihTaHT l1 aBTOp MHOI'HX 

CTaTeH ITO ,ll;pCBCCI-iHe B "JieCHOH 3H!.1HKJIOITe,ll;HH" H ,ll;pyrHX !13,ll;aHHllX, 

<JJieH pe,ll;KOJIJiemH JKypHana ",ll;epesoo6pa6aTbiBaiOII1all rrpoMbiili

JieHHOCTh ", yqacTBYeT B pa6oTe coseTOB rro rrpHcyJK,ll;eHHIO y<JeHbiX 

CTerreHeH. Ha IlpOTllJKeHHH MHOI'l1X JICT OH COTpy,ll;HH'laeT C "JieCHbiM 

JKypHaJIOM", llBJil!J!Cb Be)J,YII1l1M pel..leH3eHTOM !10 BO!lpOCaM ,ll;peBeCH

HOBe,[(eHHll. 

Cep,ll;e'lHO Il03,ll;paBJil!eM Eop11ca HayMOBH'la Yronesa c 70, 

JieTHeM, JKCJiaeM eMy KperrKOI'O 3,ll;Op0Bbll, .l(aJibHeHil!HX ycrreXOB B 

HayKe l1 6naropO,ll;HOM Tpy)J,e Ha HHBe Bb!Clllero JieCOTeXHH'leCKOI'O 

o6pa3oBaHHll. 

KoJJJieKTIIB $aKy Jib TeTa 
MexauuqecKoii: H xnMHttecKoii: 

nepepa6oTKII ,~:~pesecuubi 
MocKOBCKoro rocyn:apcTsennoro 

YHIIBepcuTeTa Jieca 



M3BECTIUI BbiCUIMX yqEEHbiX 3ABE,ll;EHHM 
NQ 4-5 JIECHOH )l(YPHAJI 1995 

Y,ll;K 06.091 

IOERJIEM E.C. wM.JIIDlllOBA 

25 HOi!6pi! 1995 r. 11cnoJIHI1JIOCb 60 neT npoljleccopy, 3aBe

.ll:YIOI.lleMy Kaljle,n:pOH JieCOX11MI1qecKI1X np0113BO,!(CTB, ,n:eKaHy XHMI1KO

TeXHOJIOI'HqecKOI'O <jlaKyJibTeTa ApxaHreJibCKoro rocy,n:apcTBeHHoro 

TeXHI1qecKoro yHI1Bepc11TeTa Eop11cy CepreeB11qy W11JII1nnoBy. 

0KoHqi1B B 1958 r. ApxaHreJibCKI1H necoTeXHI1qecKI1H 11HCTI1-

TyT, Eop11c CepreeBI1q pa6omn CTapumM BapJ.lii1KOM ApxaHrenbcKo

ro I'l1.ll:pOJII13HOrO 3aBo,n:a. llocJie BOI1HCKOH CJiyJK6bi OH BepHyJICl! B 

AJ1TI1 Ha ,n:oJIJKHOCTb cTapwero 11HJKeHepa I1po6neMHOH na6opaTo

p1111 X11MHqeCKOH nepepa60TKI1 ,n:peBeCHHbl 11 11CllO.Tib30BaHI1l! OTXO

,!(OB l.(eJIJIIOJI03H0-6yMaJKHOH 11 fl1,!(p0lll13HOH npOMb!IliJieHHOCTI1. 

Bell ,n:aJibHelimal! TPY.ll:OBal! ,n:el!TeJibHOCTb E.C.wmmnnoBa 

CBl!3aHa C po,n:Hb!M 11HCTI1TYTOM. 0KoHqi1B B 1963 I'. acn11paHTypy, OH 

CTaJI pa60TaTb aCCI1CTeHTOM Ka<t>e,n:pbl JieCOX11MI1qecKI1X npOH3-

BO,!(CTB. B 1968 r. Eop11c CepreeBI1q 3al.lll1TI1ll KaH,n:H,n:aTCKYIO ,n:Mc

cepTal.(HIO. Ero HayqHbie HHTepeCbl OTHOCl!TCl! K o6JiaCTH 11HTeHCI1-

q:mKal.(HI1 JieCOXI1MHqecKHX np0113BO,!(CTB, B TOM q11cJie npOl.(eCCOB 

nepepa60TKI111 HCl10Jlb30BaHHl! TaJIJIOBbiX npo,n:yKTOB. 

CTapru11li npeno,n:aBaTeJib, .n:ol\eHT, 3aBe,n:yiOJ.lii1H Ka<Pe.n:poli 

JieCOXI1MI1qeCKHX np0113BO,!(CTB (c 1974 f.), ,n:eKaH X11MHKO

TeXHOJIOI'J1qecKOI'O ljlaKyJibTeTa (c 1970 r.)- TaKOBbl OCHOBHbie :na

llbl ne,n:aromqecKoli ,n:el!TeJibHOCTH E.C. C!>HnunnoBa. B 1994 r. eMy 

npucBoeHo yqeHoe 3BaHI1e npoljleccopa. 
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Ha Bcex ):(OJIJKHOCT51X E. C. <PnnnrrrroB rrpoBO):(HJI n Be):(eT HbiHe 

orpOMHJIO pa6oTy IIO COBepllieHCTBOBaHHIO yqe6Horo IIpOI.Iecca. lfM 

ony6JIHKOBaHO MHOJKeCTBO yqe6HO-MeTO):\H'!eCKHX pa3pa60TOK, OH 

51BJI51eTc51 coaBTopoM yqe6HHKa no nepepa6oTKe cynhtjlaTHbiX n 

cynhtjJHTHbiX rn:enoKoB n yqe6Horo noco6H51 no npoQeccaM n annapa

TaM JieCOXHMWieCKHX ll rH):(pOJIH3Hb!X IIpOH3BO):\CTB. 

Oco6eHHO BeJIHKH 3ac;rym Eopnca Cepreesnqa KaK ):(eKaHa 

XHMHKO-TexHonornqecKoro tjlaKyJib TeTa. BhmyCKHHKH XT<P AJITH 

n AITY TpYA51TC51 Ha caMbiX pa3Hbrx ):(OJIJKHOCT51X B QeJIJIIOJI03H0-

6yMaJKHoi1, rH):(pOJIH3HOH 11 JieCOXHMH'leCKOH llpOMb!UlJieHHOCTH, Ha 

BOAopocnesoM KOM6HHaTe, B HHH, aAMHHHCTpaQHH o6nacTn n T.A. 

Bee oHH, KaK 11 nx Korrrrern - npenoAaBaTeJII1 11 COTPYAH11KH AITY, c 

6rrarO):(apHOCTbiO ll TeiiJIOTOH BCnOMHHaiOT 0 CBOeM ):\eKaHe. 

3a 3acrryrn B BbrcweM o6pa30BaHHH E.C. <PnrrurrnoB HarpaJK

.LieH MeAaJibiO « 3a .[lo6rrecTHbii1 TPYA B 03HaMeHOBaHne 100-rreTI151 co 

.LIH51 poJK.[IeHH51 B.H. JieHHHa », IfoqeTHoi1 rpaMoToi1 IIpe3HA11YMa 

BepxoBHoro CoBeTa PC<PCP H rpaMoTaMH ApxaHrerrbcKoro o6-

rracTHoro coBeTa npotjlcOI030B. 

Ero BbiCOKHe '!eJIOBe'!eCKHe Ka'!eCTBa - TaKTH'!HOCTb, c.[lep

JKaHHOCTb, paCCJ):\HTeJibHOCTb, CKpOMHOCTb, yMeime pa3peWHTb 

KOHtjJJII1KTHYIO CI1TyaQ11IO, BHI1MaTeJibHO BbiCJiylliaTb 11 .[laTh Heo6xo

.[111Mb!H COBeT- Bbl3b!BaiOT yBaJKeHI1e CO CTOpOHbl KOJIJier, COTpJ.LIHH

KOB, CTy):(eHTOB. 

Cep):(e'!Ho no3.[1paBJI5151 Eop11ca CepreeBI1'!a co 3HaMeHaTeJib

HbiM I06HJieeM, npeiio.l(aBaTeJII1, COTpJ.LIHI1KI1 11 CTy.l(eHTbl ApxaH

reJibCKOrO rocy.[lapCTBeHHOro TeXHI1'leCKOrO JHI1BepC11TeTa JKeJiaiOT 

eMy KpeiiKOrO 3):\0pOBbR, .1\0JirllX JleT JKH3HI1 11 TBOp'!eCKI1X JCIIeXOB B 

6JiaropO.l(HOH ):\eRTeJibHOCTI1 no nO.[IrOTOBKe Bh!COKOKBaJII1cp11!.jllpO

BaHHb!X cneQHaJIHCTOB. 

Pe~rropaT ApxaureJJbCKoro 
rocy~apCTBCHHOrO TCXHIIlJCCKOfO YHHBCpCHTCT3, 

KOJIJICKTHB XIIMUKQ-TCXHOJIOfHlfCCK.OfO cjlaKyJihTCTS, 

Ka<jle)lpa JlecOXHMHqecK!IX npOH3BO)ICTB 



M3BECTMSI BhiCIIIMX yqEJ>HhiX 3ABE,JJ;EHMH 
Jfg 4-5 JIECHOM )KYPHAJI 1995 

HOBOCTH HAYKH 

B CEKUJiH HA YK 0 .)JECE 

AKA)l;EMHH ECTECTBEHHbJX'HAYK P<l> 
1---

Ilpowno yJKe ,!J;Ba ro)l;a, KaK 9 )l;eKa6pll 1993r. 6bmo o6pa3oBa
HO OmeneHHe HayK o nece AEH P<l> (eM. "JieCHoil JKypHan" 
N2 4 3a 1994r.) Tenepb yJKe MOJKHO YTBepJK)l;aTh, 'ITO HOBoe Hay'!Hoe 
riO,!i;pa3,!J;eneHHC Ha6HpaeT CHJIY 11 aBTOpHTeT. 

<l>opMaJibHbiM, HO ,!J;OCTaTO'lHO BaJKHbiM MOMeHTOM liBJilieTCll 
npeo6pa3oBaHHe 0T)l;eJJeHHll HayK o nece B ceKI.\lUO AEH P<l>( KOTO
pall, KCTaTH, OTMeTHna 5 OKTi16pll 1995 r. csoe rrliTHJJeTHe). AEH, co
macHo ycTaBy, COCTOHT 113 ceKI.\HH. J!eCHbie H~YKH, BOllle,!l;lllHC B aKa
,!J;eMHIO HeCKOJlbKO ri03JKe, 6binH Ha Ha'laJibHOM ::nane o4JopMJieHbl 
KaK OT)l;eneHHe, !1 BO'rLrenepb OHH CTaJIH paBHOTipaBHOM ceKI.\HeiJ: 
AEH. 

3HeprH'lHO pa6oTaiOT npe,!I;Ce)l;aTenh 610po ceKI.\HI1 10.5!. 
)l;MHTpHeB, ero 3aMeCTHTenH B.K. AHTOHOB, B.II. HeMI.IOB, qneHhi 
610p0. ITpoBe,!J;eHbl 0611111e 'co6paHHll OT,!I;eJieHHll, Ha KOTOpbiX perua
JIHCb aKTYallhHhie BOTipOCbl OpraHH3al.\1111 Hay'lHOM )l;el!TeJibHOCTH, 
rrpO,!i;OJIJKHJIOCb 4JopM'HpOB3HHe COCTaBa Tenepb yJKe CeKI.\1111 HaYK 0 
nece (CHJI). B qacTHOCTI1, 6bmo np113HaHo l.lenecoo6pa3HhiM 
HeCKOJibKO YTO'lHI1Th nepe'leHb Hay'lHbiX HanpasneHHM 
( cne1.111aJibHOCTei1:) CHJI. Terrepb OH BhirJili,!J;I1T TaK ( cneBa yKa3aH 
lllH$p, B CK06KaX- ,!J;OriOJIHHTeJibHbie CBe,!J;eHHll): 

01. necHoe X03l!MCTBO ( necHoe .. 6HopecypcorroJJh30BaHHe, 3a!liHTHoe 
necopa3Be,!J;eHHe, reHeTI1Ka·, ceneKI.\Hll, ceMeHOBO,!I;CTBO, peKpea
l.\11ll); 

02. ncco3KcrrnyaTai.\Hll (necocrrnaB); 
03. ,!1;epesoo6pa6oTKa; 
04. 1.1enmono3a, 6yMara, KapToH; necOX11M11ll; 
05. He,!l;peBeCHhie rrpo,!i;yKThi neca; 
06. 3Konorl1ll 11 3a!liHTa neca; 
07. 3KOHOM!1Ka, JieCHOe rrpaBO (BHelllHe3KOHOMH'leCKJ1e CBll311, 3KOHO-

MeTpHKa); 
08. necHoe MalllHHOCTpoeHHe; 
09. HH$OpMaTI1Ka; 
10. JiaH)l;llla$THall apX11TeKTypa, Ca,!J;OBO-ITapKOBOe CTp011TeJibCTBO. 
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HMeHHO no 3TI1M ,u;ecSITI1 cneQI1anbHbcTSIM 21 11IOHSI 1995r. 
COCTOS!ll11Cb Bbi60pbl HOBbiX ,u;eilcTBI1TellbHbJX lJJieHOB l1 IJJieHOB

KOppecnOH,!I;eHTOB aKa,u;eMnn no CHJI. Ha KOHKypc nocTyn11n11 3al!B

neHnSI 11 ,u;oKyMeHTbi .6onee 90 yiJeHhiX, ne,u;aroroB, pyKOBOA11Teneil: 

np0113BO,!I;CTBa necHoro npo<jJ11nSI. 

B COOTBeTCTBI111 C npHHQltnaMI1, np11HS!Tb!Ml1 BO BCeM HayiJHOM 

MHpe, H nonoJKeH11SIMI1 ycTaBa AEH Bhi6opbi npoBOA11JIHCb Tail:HbiM 

rOJIOCOBaHHeM, B KOTOpOM ,!I;OJIJKHbl y'!aCTBOBaTb BCe paHee 113-

6paHHb!e aKa,u;eMHK1111IJJieHbi-KoppecnoH,u;eHTbi CHJI. 

EcTecTBeHHO, 'ITO cocTaB npeTeH,u;eHTOB 6bm Heo,u;Hopo,u;HbiM 

no HayiJHbJM ,!I;OCTI1JKeHHllM, CTeneHH 113BeCTHOCTI1, po,u;y 11 npOqll1lliO 

,u;el!TeJibHOCTI1,peri10HaM. 

BIDpo ceKQI111, pyKOBOA11Tenl1 Hay'!HbiX HanpaBneHI1i1 

( cneQI1aJibHOCTeil:) CHJI 11 peri10HallbHbiX OT,u;eneHI1H (11x noKa BO

ceMb) npe,u;Bap11TellbHO paCCMOTpelll1 BCe KaH,!I;I1,!1;aTypbl 11 BbiCKa3aJII1 

06Il.leMy C06paHI1ID CBOI1 peKOMeH,u;aQ1111, no,u;IJepKHyB, KOHelJHO, '!TO 

KaJK,!I;blll rOJIOCYIDil.II1H COBeprneHHO CB06o,u;eH B CBOCM BbJ6ope. 

3aKOHOMepHo, IJTO JKenaTeJibHbi onpe,u;eneHHbie nponop1.11111 

MeJK,u;y Hay'!HbiM11 HanpaBJieH11l!MI1, TOr,u;a Kai< I<Olli11JeCTBO 3aliBJieHHH 

no o,u;HHM (necHoe X03l!HCTBO, neco3I<crrnyaTaQHSI, ,u;epeBoo6pa6oTI<a) 

6hlllO oco6eHHO BenHKo, a no ,u;pymM (He,u;peBeCHbie npo,u;yi<Tbi neca, 

neCHOe Malli11HOCTpOeHI1e, JiaH,!I;IIla<jJTHal! apX11Tei<Typa) l!BHO MaJIO. 

YIJaCTHI1I<aM ronocoBaHHSI 6bmo Tai<JKe pei<oMeH,u;oBaHo 

yiJeCTb, 'ITO '!HCJieHHOCTb yJKe M36paHHbiX ,!1;0 21 11IDHll 1995 ro,u;a IJJie

HOB AEH oT pa3HbiX peri10HOB Pocc1111 HenponopQ110HaJibHa ,u;onl!M 

peri10HOB B neCHbiX pecypcax 11 B 1J11ClleHHOCTI1 Hay'!HbiX I<a,u;pOB. 

B pe3yllhTaTe Tail:Horo ronocosaHHll 6b!lll1 H36paHbi ai<a,u;eMI1-

I<aMI1 26 11 IJneHaMI1-I<oppecnoH,u;eHTaMI1 33 npeTeH,u;eHTa. H11JKe ny-

6JII1I<yeTcSI nonHbiH cn11c0I< IJneHoB AEH no cei<QI111 Hayi< o nece no 

COCTOl!HI1ID Ha 04.10.95 r. 

,Il;eiicTBHTeJibHLie IJJieHbl ( aKa,!l;eMHKH) 

A3apos 
Bacmmii HnhHq 
p.l6.04. I 936 r. 
H36p.21.06.1995 r. 

AJieKcees 
BrrmHcnas AJieKCaH,llpOBH'< 
p.26.11.1935 r. 
!136p. 'llJeHOM-KOp. 19.05.1994 r. 

aKa)leMHKOM 21.06.1995 r. 

13 «.JlecHoii :>KVnHa.JT» .N9 4-:'i 

.11-P TexH. HayK, npo<jleccop, 
3aB.Ka$e,!I,poH XHMHl.leCKOll TeXHOITOrHH 

.upeBeCHHhi 11 nonHMepoB MocKOBCKoro 

rocy,llapcTseHHoro ymrsepcrneTa Jleca 

!1-P 6HOJI. HayK, npo<jleccop, 3aB. na6o
paTopHeii rrecHoii 6Horeol.(eHonorHH 
HHCTHTYTa neca HM. B.H. CYKaqesa CO 
PAH, r. KpacHoRpCK 
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AJreKCaHI(pOB 
BaHeHTHif AneKcaHI(pOBI!q 

>p.06.05.1941 r. 
M36p.qJJeHOM-KOp. 19.05.1994 r. 

aKal(eMHKOM 21.06.1995 r. 

An~6heB 
BHKTop I1BaHonnq 
p.05.11.1921 r. 
m6p. 21.06.1995 r. 

AManHI . .\KHH 
BHKTOP BacunheBnq 
p.08.08.1932 r. 
H36p.19.05.1994 r. 

AHHCHMOB 

feopntH MHxaiinoBHLJ 
p.14.12.1932r. 
H36p.06.09.1994 r. 

AHTOHOB 
Banepuil KyJbMffq 
p.26.02.1925 r. 
1136p.qneHOM-KOp. 06.04.1992 !". 

aKa)\eMHKOM 09.12.1993 r. 

EapTeHeB 
MBaH MHxaHrroBlPi 
p.20.08.1936 r. 
H36p.qrreHOM-KOp. 19.05.1994 r. 

aKa)];CMUKOM 21.06.1995 r. 

EnproKoB 
lvlnxami BacnnheBWI 
p.ll.05.1932 r. 
H36p.06.10.1994 r. 

Eypi(IIH 
Hni<onaii Anei<ceeBnq 
p.21.12.1934r. 
m6p.21.06.1995 r. 

Bepxynon . 
llanerr MaKCI!Monnq 
p.26.05.1929 r. 
m6p.19 .05.1994 r. 

H oeocrnu HayKu 

A-p TexH. HayK, npo<jleccop, JaB. Ka
<jlel(poi1: npoeKTHpOBaHH~ JieCHhiX Ma
llif!H C. - lleTep6yprcKoi1 necoTeXHH
l!ecKoH aKa.u,eMHH 

,!1,-p TexH. HayK, npo<jleccop, JacnyJKeH
Hbill ,n;eHTerrh Ha yKu 11 TeXHHKH P<I>, 
npo<jleccop Ka<jle,!l,phi YpaHcnOpTa neca 
MocKOBCKoro rocy.n:apcTBeHHoro yHw
BepcHTera neca 

A-P TexH. HayK, npo<jleccop, JacnyJKeH
Hhiii JJ.e.HTenh HayKM H TeXHMKH P<D, 3aB. 

Ka<jlel(pOH CTaHKOB 11 11HCYpyMeHTOB 
MocKoBcKoro rocynapcTBeHHoro yHn
nepcHTeTa neca 

A-P TexH. HayK, npotpeccop, JaB. Ka
cpe.o;po:H: rrecHhiX rycemfl:UihiX 11 KOJiec
HhiX Marn11H C.-lleTep6yprcKoi1: neco
TeXHHlJ.ecKoH aKa,ll,eMHM 

A-P 3KOH. HayK, npo<jleccop, JacJryJKeH
HhiH neconoi\ P<P, conpei(Cel(aTeJih Ero
po CeKI.\Hil. HayK o nece 

JI-P TCXH. HayK, npo<jleccop, JaB. Ka
<jlel(poli MexaHu3ai.\HII necHoro xo-
3.HiicTBa H npoeKTHpOBaHJUI MallHfH 

BopoHeJKCKOil rocyl(apcTBeHHOH neco
TeXHJrqecKoii aKa.r(eMHH 

KaH,[(. TeXH., HayK, CTapUJHii: Hay4Hhii1 

COTPYAHHK, I(HpeKTop HayqHoro rocy
J!.apCTBCHHO - K6onepaniBHOro o6bC)J.H~ 
HCHH~ BTOpl\peB, r. Earra6aHono Ka
JiyJKci<oii o6n. 

A-p 3KOH. HayK, npo<jleccop, reHepanh
HhiHI(Hpei<Top AO HI1TII13I1necnpoM, 
3aB. I<a<jlel(pOil 3KOHOMHKH 11 opraHma-
1.\HH l(epenoo6pa6aThiBaJOrnHx npom
BOJl.CTB MocKOBcKoro rocy,u.apcTBCHHO
ro yHimepcHTeTa neca 

A-p e-x. HayK, npo<jleccop, l(eilCTBHTCJib
Hhill qneH Alca,JJ;eMHH lJyBaUicKoH Pec
rry6nmnr, 3acny)l{eHHbiH: necoBo.n; P<D, 
npo<jleccop I<a<jleAphi necHoii TaKcai.\HII u 
necoycYpOHCTBa MapniicKoro rocyl(ap
CTBeHHoro TCXHlP.!CCKOrO YHJ.1BCpCHTCTa 



BocKo6oiiHHKOB 
Hropb BacHrrheBHq 
p.01.02.1930 r. 
H36p.19.05.1994 r. 

ra5y30B 
Oner CeMeHOBHq 
p.28.06.!933 r. 
H36p.06.09.1994 r. 

rpyHHH 
!Op11ii EopHCOBIIq 
p.10.06.1941 r. 
H36p.19.05.1994 r. 

)lMlfTplleB 
!Op11ii 5fKOBJieBHq 
p.08.05.1919 r. 
H36p.09.12.1993 r. 

3apy6HH 
Muxa11rr 5IKOBJiesHq 
p.10.12.1930 r. 
H36p.21.06.1995 r. 

KaTaes 
Orrer AneKcaHJ1POBHq 
p.25.11.1923 r. 
H36p,qJieHOM-KOp. 19.05.1994 r. 

aKa,l(eMHKOM 21.06.1995 r. 

KHnpHaHOB 
AneKceii HsaHOBJ!q 
p.20.03.l928 r. 
H36p.l9.05.1994 r. 

13* 
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Kamx. TeXH. HayK, rrpo¢eccop, J(e.HcTBH

TeJibHhri.f qneH PoccHHcKoH H MeJ:K.n;yHa
POI.\HOii IIHJKeHepHbiX aKal.\eMHii, 3acrry
)KCHHhiH .n;esTeJib Ha}'KH H TeXHHKH P<P, 
J1HpeKTop BcepoccHiicKoro npoeKTHO
KOHC'rpyKTopcKoro TeXHOJIOrl'PieCJ<OrO 

HHCTHTyTa JieCHOrO MaliiHHOCl})OeHIUl 

)1-p 6HOJI. HayK, CTapumii HayqHh!H 
COTPYJ1HHK, J1HpeKTop U:eHYpaJihHOii 
HayqHQ-HCCHe,l(OBaTeJibCKOi.f na6opaTO
pHH oxoTHHllhero xo3ai1cTBa, r. MocKBa 

11-p XHM. HayK, npo<jleccop, 3acrryJKeH
Hhiii ,ne.sTeJib HayKH 11 TexrniKH Pecny-
6rruKu Map11ii 3n, 3aB. Ka<jle)1poii <jlH3H
KH MapHiicKoro rocy)1apcTseunoro 
TexHHIJecKoro YHHBepCHTeTa, t.IJieH .Ero
po CeKL(HII HayK o rrece 

Ji-P TexH. uayK, npO<peccop, 3acrryJKeH
Hhiii )1eaTeJib HayKH H TeXHIIKII P<P H 
Pecny6rrnKH MapHii 3rr, J1HpeKTOp 
HHHynpasrreHHH rreco6HorromqecKHM 
noTeHL(HaJIOM pemoHoB PoccHH AEH, 
3as. Ka<jle)1poii BOJ1HOro TpaucnopTa 
rreca MapHHCKoro rocyJ1apCTBCHHoro 
TeXHWiecKoro ymmepcnTeTa, npe.u.ce.u.a
TeJih Eropo CeK!1HH uayK o rrece 

11-p XHM. nayK, npo<jleccop, npopeKTOp 
no yqe6Hoii pa6oTe, 3aB. Ka<jle)1poii 
opraHHqecKoii XHMHII C. - IIeTep6ypr
cxoH necoTexHwqecKoH aKa)leMHH 

11-p 611orr. uayK, npo<jleccop, 3as. Ka
<jle)1poii 300JIOTHII 11 oxoToBe)1eH!fa C.
IleTep6yprcKoii rreCOTeXHHqeCKOH aKa
,U:eMHJ.i 

A-P TeXH. uayK, npo<jleccop, 3acrryJKeH
Hhlii ,n.e.aTeJih HayKH H TeXHHKM P<I>, 
qrreH-KoppecnoH)1eHT C.-IleTep6yprc
Kofi HmKeHepHoH aKa,u;eMHH, noqeTHhiH 
11-p TeXH. HayK YHHBCpCHTeTa JieCHOfO 
xo3alicTBa n AepeBoo6pa6oTKH 
BeHrpuH, 3aB. Ka<jleJ1poii npo11eccos u 
annapaTOB Xl1Mlfl:IeCKOll TeXHOJIOnm: 
J1pesecHHhi C.-IIerep6yprcKoii rrecoTex
HHtJecKoii a:Ka,u;eMHH 



ICMp!UDIOB . 
AneKcefi HuKorraenuq 
p.OL03.1930 r. 
H36p.l9.05.1994 r. 

KoJKyxos 
HuKorrau HaanoBH'l 
p.l8.0 1.1938 r. 
H36p.qJICHOM-KOp. 09.12.1993 r. 

aKa)ICMHKOM 19.05.1994 r. 

Kopo6os 
IIasen HHKo.rraeBW·I 

p.09.11.1924 r. 
U36p.qrreHOM-KOp. 06.09.1994 f. 

aKa)ICMUKOM 21.06.1995 r. 

JJeBaHOB 

Baqecrras E<jlnMos!lq 
p.28.11.1928r. 
H36p.'lJICHOM-KOp. 14.05.1993 r. 

aKa)ICMHKOM 09.12.1993 L 

JhrnMaH 
.[(aBHt! HaTanosnq 
p.04.04.1935 r. 
H36p.09.12.1993 r. 

JlyraHCKHH 
HHKonaH AneKceeBHtl 
p.l0.03.1931 r. 
ll36p.21.06.1995 r. 

Mo3oneBcKaJI 
EKaTep!lHa rpllrOpbCBHa 
p.08.1 1.1930 r. 
H36p.l9.05.1994 r. 

Hoeocmu H"ayKu-

. ' 
11-p Texu. uayK, npo<jleccop, 3acrrylKeH
Hhrll .n:eHTeJih Ha yKH M TeXHHKM P<l>, 
1\CKaH <jlar<yJibTCTa MCXaH!l'lCCKOH M 
XHMHqecKOii nepepa60TKM .n.peBCCHHhl 1 

33B. Ka!fle.n.poH TeXHOJIOnm U3,1J;eJIHi1 H3 
ApeseCHHbi MocKOBCKOro rocyAap
CTBeHfiOro yHHBepcuTeTa neca 

A-p 3KOH.HayK, npo<jleccop, 3acrryJKeH
HbiH 3KOHOMilCT pep, )leKaH <jlaKyJibTCTa 
MClKI\yHapOI\Hb!X CBH3e}i, 3aB. Ka<jJCI\pOH 
3KOHOMHKH 11 Opf3Hli33U.HH BHelllHHX 
cml.3eH MocKOBCKoro rocy.n:apcTaeHHoro 
yHHnepcnTeTa neca, Ilo'lfeTHhrii .n:oKTop 
uayK .[(pe3AeHcKoro rrecuoro YHHBepcu
TeTa 

A-P 3KOH. uayK, npo<jleccop, npo<jleccop 
Ka<jlel\pbl ynpaBJICHHH B JICCHOM KOM
!IJICKCC C. - IIerep6yprcKOH rrecorex
HHqecKoll aKa,U.eMHH 

A-P 3KOH. uayK, rrpo<jleccop, 3aB. Ka-
4Je.upoH 3KOHOMHKH JieCHOfO KOMllJieKCa 

C.-IIerep6yprcKOH necoTCXH!l'lCCKOH 
aKa,u;eMI-UI 

11-p Texu. uayK, rrpo<jleccop, 3acnyJKeH
Hhill pa60THHK JieCHOi1: npOMblllJJieH

HOCTH P$, .n;eiicTBHTeJihHhtH •meH Poc

CilHCKoii n MeJK,UyuapOI\HOH llHJKeuep
HhiX aKaneMHH, npe3H.IJ;eHT Coro3a neco
npoMbiWneHHHKOB PoccHH 

A-P c.-x. uayK, rrpo<jleccop, 3acrryJKeH
Hblii 1\CHTerrb Ha YKII Pep, npo<jleccop 
Ka<jle,!1pbi rrecoBOI\CTBa YparrbCKOH ro
cy.n.apcTBeHHOH necoTeXHHqecKoii: aKa
.n;eMHM 

A-P 6uorr. HayK, npo<jleccop, 3acnyJKeH
Hbii1: ,lJ,e.HTeJih HayKH H TeXHHKH P<l>, 3aB. 
Ka<jle,!1pOH npOMbllllJICHHOH 3KOJIOflfll II 

3all(I!Tbi neca MocKOBCKoro rocyAap
CTBeHHoro yHusepcHTeTa neca 



MoHceea 
HHKOJia!i AneKcaH.l(pOaHq 
p.l3.12.1929 r. 
!136p.09.12.1993 r. 

HeMI.10B 
BHKTop IIeT]JOBHq 
p.27.04.1931 r. 
!136p.09.12.1993 r. 

06JIHBHH 
AneKcaH.liP HHKOJiaeaHq 
p.16.09.1932 r. 
!136p.09.12.1993 r. 

0Bl.JHHHHKOB 
MHxami MHxallnoaHq 
p.05.11.1930 r. 
H36p.'llieHOM-KOp. 19.05.1994 r. 

aKa)ICMHKOM 21.06.1995 r. 

0HCrHH 
BnaJIHMHP HaaHosHq 
p.24.07.1935 r. 
>!36p.09.12.1993 r. 

IIaTHJ<liH 
BacHJIHil HaaHoaHq 
p.1 0.05.1935 r. 
H36p.!9.05.1994 r. 

IIeTjJOB 
AHaTOJmli IIaanosHq 
p.l8.0l.l938 r. 
ll36p.qrreHOM-KOp. 09.12.1993 r. 

aKa)1CMHKOM ]9.05.1994 r. 
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.11-P c.-x. HayK, npo<jleccop, 3acny>KeH
Hhili necoBO.A P<IJ, .n;eHcTBHTCJibHhill 

lfJICH PoccHikKoH AKa,n;CMHH cenhcKo
X03RHcrneHHhiX HayK,- ,n;HpeKrop Bce
poccMHcKoro HayqHO - HCCJIC,AOBaTCJib
CKOrO HHCTifTyTa JICCOBO.ACTBa M MCXa

HH3aQHH necHoro XOJjiHCTBa, tmeH Ero
po CeK1.1Hll HayK o nece, lloqeTHhn1 
.1\0KTOp ,[(pe3.1(eHcKoro necHoro YHHBep
ctnera 

.11-P TexH. HayK, npo<jleccop, 3acnyJKeH
HhiH pa60THMK JICCHOif npO.MbllllJICH

HOCTU Pet>, ,n;eii:cTBHTCJihHhiH lfJICH Poc
CHlicKoli H MelK.l(yHapO.l\HO!i HHJKeHep
HhiX a.Ka,n;eMHH, 3aM. npe.n;ce.uareiDI Ero
po CeK1.1Hll HayK 0 nece, yqeHbiH CCKpe
Tapb CeK1.1HH 

.11-P TCXH. nayK, npo<jleccop, JacnyJKeH
HbiH .ACHTeJlh HayKH H TCXHHKH P<l>, 
J(eikTBHTCJibHhili qneH MelK.l(ynapO.l\HO!i 
aKa.l(CMIH! Bh!Clllell IIIKOJihi, peKTop Mo
CKOBCKoro rocy.l(apCTBCHHOrO YHHBep
CHTCTa neca, qJieH Ewpo CeK1.1HH HayK o 
rrece 

Jl-P TexH. HaYK, npo<jleccop, JaB. J<a
<jle.l(poll BOJIHOro TpaHcnopTa neca 11 
rH.llpaBJIHKH C. - IIeTep6yprcJ<oll neco
TCXHHl.JCCKoH aKa,l(CMHH 

Jl-p TCXH. Hay!<, npo<jleccop, .1\CHCTBH
TCJihHhiH qneH C.-IIeTep6yprcJ<oll HH
JKeHepHoil aKaJ(eMHH, peJ<TOp C.
IIeTep6yprcKoll necoTeXHHqecJ<oil aKa
.1\CMHH, qneH Ewpo CeK1.1Hll HayJ< o rrece 

.11-p TCXH. HayK, npotjleccop, 3aCJiyJKeH
HbJH: )J;C.SITCJih HayKH H TCXHBKH P¢, 3aB. 

J<a<jleJ(pOH TCXHOJIOrllll JICC03arOTOBH
TCJlbHh!X npomao.l(CTB C. IIe
Tep6yprcJ<oil necoTeXHllqecKoil aKa.l(e
MliH 

JI-P 3KOH. HayK, npo<jleccop, peJ<Top 
BcepoccwllcKoro HHCTHTyTa rrOBhiiiiCHHH 

KBaJIH<jlHKa1.1llll pyKOBOAA111HX pa6oT
HHKOB H COCI.\HaJIHCTOB necHoro X0-

3.HifCTBa 
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IIH~cypHH 
AH11pei1 A6paMOBii'1 
p.05.12.1927 r. 
m6p.l9.05.·1 994 r. 

l10.TieTai1KHH 
Brra,!(HM!ip <Pe!lopoBH'! 
p.l5.08.!935 r. 
H36p.'1JICHOM-KOp. 06.09.1994 r. 

aKa/IOMiiKOM 2!.06.1995 r. 

IIonon 
Bna!IHMHp KcetiO<jJOHTOBH'! 
p.05.03.1938 r. 
1!36p.'IITCHOM-K0p. 09. i 2.1993 r. 

aKa)\OMHKOM 06.!0.1994 r. 

PaTaHHH 

IIaBerr HJihli'! 
p.20.07.1932 r. 
H36p.09.12.1993 r. 

PellhKHH 
AHaTOJIHH KoHcTaHTHHonuq 
p.03.05.193'7 r. . 
m6p.06.09.1994 r. 

PellhKO 
reoprHi1 HBaHOBH'! 
p.25.11.1930 r. 
H36p. 19.05.1994 r. 

Pen•x 
CTenaH MuxaH:noBHt.I. 
p.28.11.1937 r." 
m6p. qneHOM-KOp. 06.09.1994 r. 

aKaJieMHKOM 2!.06.1995 r. 

PoMaHOB 

EBreHHii CaMyiiiTOBH'! 
p.02.12.1929 r. 
H36p.'1JICHOM-KOp.Q6.09.J994 r. 

aKalloMIIKOM 21.06.1995 r. 

CaHeB _ 
BarreHTiiH Hrr~H'! 
p.02.03.1930 r. 
Il36p.l9.05.1994 r. 

11-p TeXH. HayK, rrpo<jleccop, 3acrryJKeH
Hhii1 .u:e.srTeJib Hayi<H 11 TeXHHKH P<I>, 3an. 
Kac)_}e,n;poH TeXHOJIOfHH JieCOTJl·flleHHH H 

,!(epeBoo6pa6oTKH MocKoBcKoro rocy
.u:apcrneHHoro yHHnepcwrera neca 

11-p TeXH. HayK, rrpo<jleccop, 3aB. Ka
<jlellpoi1 rrpoeKTHpoBamiH JiecHoro o6o
PYIIOBaHHH KpacHO»pCKOii rocy!lap
crneHHOf.i TeXHOJIOfHl:IeCKOll aKa.n;eMUH 

I<aH/1. c.-x. HayK, npo<jleccop, peKTop, 
3aB.Ka<jle!lpoil JieCHhiX KYJihTYP H cerrei<
IUUI BopoHe)KCKOli rocy.u.apCTBeHHO:li 
JJeCOTeXHHtieCKOfi aKaJJ,eMlHf 

,l1,-p 3KOH. HayK, )J.OU.eHT, npe3HJJ:eHT aK
QHOHepHOfO JieconpOMbHIIJieHHOfO 6aH

Ka «JlecnpoM6aHK>> 

11-p TCXH. HayK, rrpo<jleccop, IIP'Ij:ICKT()Jl 
no yqe6Hoii pa6oTe, 3aa.Ka<jle11poil TeX
HonorHH 11 o6opy,n;oBaHH.H neconpo
MbilliJieHHoro npoH3BO.UCTBa MocKoB
CKoro rocy.uapcrBeHHoro ymmepCHTeTa 
Jreca 

11-p c.-x. HayK, npo<jleccop, 3acrryJKeH
Hhifi .n.e.srrenh HayKH 11 TeXHHKH Pet>, 
.n;efiCTBMTeflb!'lhlfi t.:IJieH JieCOBO)J;CTBeH
HOH AH YKpai!Hhi, 3aB.Ka<Jle!IPoil rrec
HhiX KYJihTYP C.-IIerep6yprci<oii rreco
TeXHHqecKoH aKa,UeMHM 

11-p XIIM.HayK, npo<jleccop, npopeKTOp 
no Hay'!Hoi1 pa6oTe, 3aB.Ka<jJe11poii XH
MHt.IecKofi TexHononm npenecHHhi 
KpacHoHpcKoil rocy11apcTBCHHoi1 Tex
HonorHt.IecKoH aKa;.::r;eMHH 

11-p 3I<OH. HayK, npo<jleccop, 
3aB.I<a<jle/IPOH 3KOHOMIIK!i li <jJHHaHCOB 
ApxaHrerrhCI<Oro rocy11apcTBeHHoro 
rexHHt.IecKoro yHMBepcHTeTa 

11-p TCXH.HayK, npo<jleccop, 3aB. Ka
<jle!lpoil CTaHKOB H HHCTJIYMCHTOB /ICpe
BOo6pa6aTb!Bal01111iX npo!i3BO/ICTB C.
IIeTep6yprci<oil necoTeXH!i'ICcKoi1 aKa
!loMHII 



CB!!pi!I(OB 
Bnai(I!CJiaB BnaAHMHpOBI!q 
p.28.06.1941 r. 
!i36p.21.06.1995 r. 

C~ciMOHOB 
M11xaHn HI!KHijloposHq 
p.20.08.1929 r. 
!i36p.'!JlCHOM-KOp. 19.05.1994 r. 

aKaACM!iKOM 21.06.1995 r. 

CTapJK!!HCKIIil 
BaneHTHH HHKOJiaeBHq 
p.15.06.1941 r. 
!i36p.qneHoM-Kop. 06.09.1994 r. 

aJCaACM!iKOM 21.06.1995 r. 

TeoAopoHcKHfi 
Bnal(llMI!p CepreeBHq 
p.28.12.1934r. 
!i36p.21.06.1995 r. 

TepeHTbeB 
Orro AneKceesllq 
p.ll.06.1934 r. 
!i36p.06.09.1994 r. 

XapHH 
Oner AneKCa!i,llJlOJlllq 
p.29.03.1937 r. 
!i36p.06.09.1994 r. 

XapqeHKO 
HHKonafi AneKceeB!lq 
p.16.11.1935r. 
!i36p.qnCHOM-KOp. 19.05.1994 r. 

aKaACM!iKOM 21.06..1995 r. 

XapqeBHilKOB 
BHTanHii HBaHOBHq 
p.05.09.1934 r. 
U36p.'!JlCHOM-KOp. 19.05.1994 r. 

aKaACMHKOM 21.06.!995 r. 

Xy,1\oHoroB 
Bmnop HecTepoB!lq 
p.Ol.03.1924r. 
!i36p.qneHoM-Kop. 06.09.1994 r. 

aKaACM!iKOM 21.06.1995 r. 
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A-P XHM. HayK, npoljleccop, JaB. Ka
ljlel(poii ljlHJHqCCKOH, aHaJII!THqecKOH H 
opraHHqecKoii XHMHI! YpanbcKoii rocy
;::r;apcTBeHHoll necoTeXHI1l.JecKoi1 aKa,ne
MHH 

11-p TCXH. HayK, npoljleccop, JaB. na6o
paTOp!!efi OKOpKH H nepepa6oTKI! /lpC
BCCI!HbJ AO U:HHHM3 

11-P TCXH. HayK, rrpoljleCCOp, pCKTOp 
YpanbcKofi rocyAapcTBCHHoii necoTex
HHlJeCKOH aKa.UeMHH, I:J.JieH Eropo CeK-
1.\Hil HayK o nece 

A-P c.-x. HayK, rrpoljleccop, JaB. Ka
ljlel(poii cl!.n:oBo-napKoBoro CTPOHTCJih
crsa MocKOBCKoro rocy,11apCTBCHHoro 
yHHBepcHTeTa neca 

1(-p TCXH.HayK, rrpoljleccop, /{CHCTBH
TeJibHhiif lJJieH PoccullcxoM HH)KeHepHoH 
aKa,1\CMilll, peKTOp C.-IIeTep6yprcKoro 
TeXHOJionP:IecKoro ym·mepcliiTeTa pac
TlnenhHhiX OOJIHMepOB 

,11-p c.-x. HayK, rrpoljleccop, JacnyJKeH
Hbiii necoso,11 P<l>, /lCKaH necHoro ljla
KynhTCTa, JaB. Kaljle,11pofi necoycr
poficTBa 11 oxpaHbi neca MocKOBCKoro 
rocyl{apcTBeHHOro YHilBepc!!TeTa neca 

,11-p 6!ion. HayK, rrpoljleccop, JaB. Ka
ljle,11poii JKOJiorHH, 3all.{llThr neca H nee
Hero OXOTOBe,l(eHHSI BopoHe)I(CKOH ro

cy.uapCTBeHHOM JieCOTeXHIPieCKOif aKa

,n;eMHH 

,11-p TCXH. HayK, npoljleccop, JaB. Ka
ljle,11poii COIIpOTI!BliCHIIH MaTCpllaJIOB ll 
TCopeT!lqecKoii MexaHHKH BopoHeJK
cKoH rocy,n;apcTBeHHofi necoTexHu
qecKoll aKa.n;eMHH 

,11-p TexH. HayK, npoljleccop, npoljleccop 
Kaljle,11phr BOI{Horo TPaHcnopTa neca 
KpacHoHpcKoii rocy,11apcTBCHHoii Tex
HOnonPiecKoti a.Ka.ll,eMHH, t.meH Eropo 
CeKI.{HH HayK o nece 
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LiaCOBCKHX 

BHKTOp IIeTponHq 
p.JS.J 1.!947 r. 
H36p.21.06.1995 r. 

'IepenHHH 
BHKTop Jleol!lH\OBHq 
p.08.05.!93! r. 
H36p.<flleHOM-KOp. 06.09_!994 L 

aKa)lCMHKOM 21.06.!995 r. 

IJ.n6ncon 
T'eHpHx An!l:peenHq 
p.24.02.1937 r. 
H36p.2L06.!995 r. 

illaTaJJOB 
BHKTOp rprrrophenrrq 
p.28.! 0.!938 r. 
H36p.qJICHOM-KOp. !9.05. !994 r. 

mcaJJ;eMHKOM 21.06.1995 r. 

rn;ep6aKOB 
AnaTom-Iii Cepree>mq 
p.02.07.!936 r. 
H30p.2l.06.!995 r. 

!1:-P TCXH. HayK, rrpo(jleccop, 3aB. Ka
¢e.n;po:H: MeHC,!J;)KMCHTa H BHeUIHC3KOHO

M!flieCKOfi )J;CHTeJibHOCTM npe.n:rrpHHTHi:f 

YparrhCKOii rocy!l:apcTBeHHoii necoTex
HHqecKoM: aKaJ(eMMH 

!1:-p 6HOJI. HayK, CTapumii BayqHhlll 
COTpYJ-\HHK, BCI\YI!lllll HayqHhlll COTpY!l:
HliK liBCTilTYTa neca HM. B.H. CyKaqena 
CO PAH, r.KpaCHo•pcK 

!1:-P C.-X. HayK, CTapiiH!H HayqHhiH CO
TpYI\HHK, qneH-KOppecrrOHI\CHT PocCHii
CKOii H MeJK!l:yHapO!l:IIOii HHJKenepHhiX 
aKa,n,eMHH, ,n;HpeKTOp ApxaHreJihCKoro 
HHCTHTyra neca n necoxuMHH Po
CJTecxo3a 

!1:-P c.-x. HayK, npo(jleccop, rrpopeKTOp 
no HayqHoll pa6oTe, 3aB.Ka(jle.upoii 
ai'pOJJCCOMCTII-tOpal..{H:H H flO':JBO-BC.!J,CHlUI 

BopoHe)KCKoH rocy.D;apcrneHHoif neco
rexHHqecKoH aKa,n:eMHH 

!1:-P TeXH. HayK, npo(jleccop, naypeaT 
rocy,l.(apCTBCHHOM rrpeMHM, npopCKTOp 
no Hayqnoii pa6oTe, 3as. Ka(jle!l:poii 
oxpaHbi Tpy.ua n OKpyJKaiOI!leii cpel\hi 
Moci<oBcKoro rocy.uapcTBeHHoro yHH

BepcHrera neca 

lJ.JJenbi-KOppecnoH,lleHTbl 

Areen 
ApKa!l:Hii 5IKOBJiesrrq 
p.l7.08.!936r. 
1136p.2!.06.!995 r. 

AnawKeBHq 
IOpnli )l,anhii\OBnq 
p.l6.04.!940 r. 
1136p.2L06.!995 r. 

!1:-P TexH.HayK, npo(jleccop, 3aB. Ka
(jle!l:poii XHMHII ,UpeBCCHHhl II TCXHOJIOrHII 
IJ)3II YparrbCKOii rocy!l:apCTBCHHoii ne
coTexnw.Ieciwfi: aKa.n;eMHH 

!1:-P TexH.HayK, rrpo(jlecc.op, 3aB. Ka
(jle!l:poii MalliHH II arrnapaTOB XHMI-Iqe
C](HX npoH3BO!l:CTB KpacHoRpCKOii rocy
.n;apcTBeHHOli TeXHOJTOI'HqecKOH: aKa)J,e
MHH, manHhiii HHJKeHep AO C1163nacT 



Da.JIMXMH 
Bna,[(HMMp BacHJihCBifq 
p.l4.10.1937 r. 
H36p.21.06. I 995 r. 

Eerremwn 
,ll)m1J>HH AHL\peerrHq 
p.31. I2.I923 r. 
II36p.21.06. I 995 r. 

EonhlllaKoB 

EopHc11HxaiinonHq 
p.I6.03.I947 r. 
H36p.21.06.1995 r. 

Ba.JICH,[\!IK 
3pHK HuKorraenuq 
p.04.IO.I930 r. 
H36p. I9.05. I 994 r. 

Benuena 
Bepa <!>e,[(oponHa 
p.05.IO.I927 r. 
ll36p.21.06.I995 r. 

Bonh<jJ 
Hroph BMKTopOBH'I 
p.l3.04.1924 r. 
H36p. I9.05. I994 r. 

rycen 
HnaH HnaHonuq 
p.07.03.I930 r. 
HJ6p.06.09. I 994 r. 

EriKHH 
Ba.JieHTHH AH,[(peenHq 
p.24.02.1939 r. 
!!36p.l9.05.1994 r. 

E<jJHMOB 
IOpHii ITe1J>OBHq 
p.27.ll.l935 r. 
m6p.21.06. I995 r. 

)l' 

'l f 
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,[1-p TeXH.HayK, npo<jleccop, 3aB.; Ka
¢e,n;poH TeXHOJIOniH JieCHOrO , M8:lliHHO--· 

CTJ)OeHJUI H peMOHTa, ,QeKaH JieCbMexa

HHqeCKOrO <jJaKyJihTeTa C. - I1eTep6ypr
cKoif JieCOTeXHHqecKOii aKa,U,eMHH 

kP 6Horr.HayK, npciljleccop, npo<jleccop 
Ka<jle,[(pb! 6oTaHHKH H 3ailiHThi neca 
Ypa.JibCKoii rocy,[(apcTneHHOH necoTex
HHY:ecKoii aKa,UeMHH 

. KaHJJ,.TCXH.HayK, fCHCpaJihHhii1 ,!l;HpeKTOp 

AOQHHH113 

,[1-p C.-X. HayK, CTaplliHH HayqHb!H CO
Tpy,[(I1HK, 3acnyJKeHHbiH necoBOL\ P<l>, 
3aB. CeKTOpOM OHpOJIOfllH. I1HCTHTyTa 

neca HM. B.H. CyKaqesa CO PAR, 
r.KpaCHOllpCK 

' kP TexH. HayK, npo<jJeccop, npo<jJeccop 
Ka<jle,[(pbl TeXHOJIOrHH ,[(epesoo6pa60TKH 
KpacHol!pCKOH rocy,[(apcTBeHHOii TexHo
norHqecKoH aKa.u.eMHH 

,[1-p TeXH. HayK, npo<jleccop, npo<jleccop 
Ka<jle,[(pb! oxpaHhl OKpylKaiOilleH CpCL\bl II 
paU:HOHaJihHOTO HCITOJih30BaHHH ITpH

pOL\Hb!X pecypcon C.- I1eTep6yptCKoro 
rocy,n;apcTBeHHOTO TeXHOJIOTHY:eCKOfO 

yHHBepCHTCTa paCTHTCJihHb!X TIOJIMMepOB 

A·P c.-x. HayK, npo<jleccop, 
<jJeL(pOli JICCHOH TaKCaljMM H 
poiiCTBa ApxaHrenhcKoro 

3aB. Ka

necoycr
rocyL(ap-

CTBCHHOfO TeXHHY:eC.KOfO YHHBepCHTeTa 

KaHL(.TCXH.HayK, npo<jJeCCOp, ,1:\CKaH XM
MHKO-TeXHOJIOrHqeCKOfO Q>aKyJihTeTa, 

npo<jleccop Ka<jJe,[(phi rHL\pOJIM3HhiX H 
MHKpo6wonorHqeCKHX npoH3BOL\CTB C.
I1eTep6yprcKoii JICCOTCXHHqCCKOH aKa
,n;eMHH 

KaH,D;.C.-X. HayK, CTaprnHii HayY:Hhiil C0-

1J'YL\HHK, JaM. L\HpeKTOpa TIO HayqHOH 
pa6oTe, 3aB. rra6oparopHeii ceMCHOBOk 
CTBa HHM necHoM reHeTHKH H cenexu:mt 

Pocrrecxo3a 
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MnaHoB 
JieoHH):( EopHconHq 
p.09.03.1 936 r. 
H36p. 19.05.1994 r. 

Hc;m6aen 
Macrap HacHnoBH'I 
p.J5.09.1936 r. 
m6p.06.09.1994 r. 

Ka3aH!1eB 
feHHai\HH Ml!pOHOBWI 
p.07.1I.J932 r. 
H36p. 19.05.1994 r. 

KanHHH4eHKO 

HHKOJiaii lleTPOBH'I 
p.l2.12.1926 r. 
m6p.2 1.06. I 995 r. 

KruniTeeBCKHH 
PocTI1CJiaB EBreHbeBifii 
p. I 8.05. I 924 r. 
m6p.I9.05. 1994 r. 

K11peen 
HHKOnaii .L(MHTPIICBII'I 
p.03.05. I 940 r. 
I136p.2!.06.1995 r. 

KHpi<HH 
CTaHIICJiaB <l>e):(opoBH'I 
p.23.06.1935 r. 
1136p. I 9.05.1994 r. 

KH.sneBa 
faJIHHa AJieKCCCBHa 
p.08.09.1948 r. 
H36p.21 .06.1995 r. 

K03JIOB 
A):(on&<jJ Bacl!n&eBII'I 
p.04.03.1 936 r. 
H36p.21.06. 1995 r. 

Hoaocmu uayKu 

):(·p 3I<OH.HayK, npo<jleccop, ):(eKaH HHJKe
HepHo·3KOHOMH'!CCKoro .<!JaKyJibTCTa, 
3aB. Kacpe):(pOii ynpaBJICHHH B JICCHOM 
KoMnJieKce C.-lleTep6yprcKoii. necoTex
HHlJecKoH aiGl,L(eMHH 

):(·p 3KOH.Hayi<, npo<jleccop, 3acnyJKeH
H&Iii ):(eHTeJib HayKH Pecny6m!I<H Eam
KopTocTaH, qneH-KOppecnoH~eHT AKa
):(CMHH Hayi< Pecny6nHI<H Eami<opTo
craa, coBeTHHK npe3H,Ueara Pecny6nHKH 
Eami<opTOCTaH 

Kaa,.a,.rexH. aayi<, craprrmH aayqHbill 
COTPY):(HHI<, 1\HpeKTop AO Hay'!HO· 
HCCJie)1.0BaTeJibCKOTO ll npoeKTHO-

I<OHCTPYI<TOpCI<OrO HHCTHTyTa MCXaHH· 
3all.IUi H JHepreTHKH JICCHOH npOMhllli

JieHHOCTH 

1\·p C.-X. Hayi<, CTapllll!H Hay'!Hb!H CO· 
TPY):(HHK, naypeaT focy):(apcTBCHHoii 
npeMHH PcD B o6nacTH aayKH H reXHHKH, 
rnaBHhiii: HaylJHbilf CO'I'pY.O:BifK OT,D;ena 

JieCOBOCCTaHOBJieHfHJ H 3al.l{HTHOTO Jie

COpa3BC):(CHIIH BHMHJIMa 

):(·p TCXH.HayK, npo<jJeccop, npo<jleccop 
Ka<l>e.n;phl JieCOUHJihHOTO rrpOH3BO).I.CTBa H 

rlii\POTepMu'!eci<oii o6pa6oTKII C.
lleTep6yprcKoii JieCOTCXHI!'!eCKOH ai<a
):(CMHII 

llpe311):(eHT AO CnepMecnpoM 

KaH,Q.TeXH.HayK, .ll,OQeHT, 3aCJiy)KeHHhii1 

):(enen& Hayi<H II TCXIIIIKII Pecny6m!KH 
MapHii 3n, npo<jJeccop Ka<jJe):(pbi ACTa
neil MamiiH II TMM MapiiHCKoro rocy
.uapcrneaaoro reXHHlJecKoro yHHBepcH
TeTa 

KaH~.3KOH.HayK, CTapiiiHi1 HayqHbJll 

corpy,11;HHK, nepBbii.f 3aMecnneJib MH
HIICTPa 3KOHOMIII<H Pecny6n11KH KoMH, 
r.Cb!I<Tb!BKap 

KaH,lJ;.TeXH.HayK, CTapumii HayiJHblif CO

TPY):(HIIK, ):(llpei<Top BonJKcKo-KaMCKoro 
HMM BO):(Horo necoTPaHcnopm 



KoHcraHTMHOB 

BHKTOp Ky3hM!fq 
p.04.10.1932 r. 
H36p.l9.05.1994 r. 

KoperraHoB 
AHaronHH AHaTOJiheBHti 
p.20.03.!935 r. 
H36p.2J.Q6.1995 r. 

Kopnaqes 
BacHJIHli IleTPoBuq 
p.O 1.03.1937 r. 
H36p.21.06.1995 r. 

Kypos 
BHKTOp CepreesHq 
p.3l.l 0.1953 r. 
I!36p.2J.Q6.J995 r. 

Kyphl!HOB 
BHKTOP Ky3hM!fq 
p.07.12.1934r. 
H36p.l9.05.1994 r. 

JleOHOB 
Jles BacHJibeBHq 
p.26.04.1936 r. 
H36p.21.06.1995 r. 

JienmH 
BJia.D.HMHp HBaHOBHq 
p.08.08.!936 r. 
H36p.2l.06.1995 r. 

MaTseesa 
PHMMa HHKHTHqHa 
p.06.02.1942 r. 
H36p.21.06.1995 r. 

MeHhliiHKOB 
BJia.D.HMHp HHKOJiaesHq 
p.l6.04.1935 r. 
li36p.06.09.1994 r. 

Hoeocmu IJaYKU 203 

.LI-P c.-x. HayK, npoljleccop, 
3aB.Jia6opaTOpHeli rH,ll.pOMCJIHOpai.\IIH 
C.-IIeTep6yprcKoro HHH JiecHoro xo-
3.HifcTBa 

.n.-p c.-x. HayK, npoljleccop, 3aB.Kaljle.n.poli 
JieCOBO,ll.CTB<i HmKeropo.n.cKoli rocy.n.ap
crBeHHofi CeJibCKOX03JiifCTBeHHOi1 3K3-

,ll.CMHH 

K3H,[(.TeXH.HayK, .[(OUeHT, ,n:eKaH JieCOHH~ 

JKeHepHoro ljlaKyJihTeTa, rrpoljleccop 
Kaljle.n.phl BO.D.Horo TPaHcnopra Jieca 
KpacHoRpCKOli rocy.l(apcTBeHHOli TexHo
norHtiecKoH aKa;::J;eMHM 

.LI-P Texu. HayK, np.oljleccop, qJieH
KoppecnoH.n.eHT C.-IIeTep6yprcKoli HH
JKeHepHoli aKa,ll.CMHH, npopeKTOp 110 
Hayqaoli pa6oTe C.-IIeTep6yprcKoro 
rexHOJiorHqecKoro yHHBepcMTera pacnt
TeJibHhiX flOJntMepOB 

,1\-p TexH.HayK, npoljleccop, .n.eKaH Jieco
I!HJKeHepHoro ljlaKyJibTeTa, 3aB. Ka
ljle.n.poli rpaacnopTa Jieca 11 HHJKeHepHoli 
reo,l(CJHH BopoHeJKcKoli .. :rocy,l\apcTBeH
HoH necoTeXHHlJeCKOli aKa)J.eMHH 

.n.-p TexH. HayK, rrpoljleccop, 3acJiyJKeH
Hhi.H: ,U.eJITenh HayKH M TeXHHKHP<I>, 33B. 

Kaljle.n.poli aBTOM,lTH3ai.\HH 11pOH3BO,l(
CTBeHHblX npou:eccoB MocKoBcKoro ro
cy.n.apcTBeHHOro yHHBepcnTeTa Jieca 

KaHI(.3KOH.HayK, AHpeKTop PocCHlicKoro 
rocy.n.apcTBeHHoro npoeKTHO
H3hiCKareJihCKoro HHCTHryra Pocnmpo
nec Pocnecxo3a 

.n.-p c.-x. HayK, npoljleccop, 3as. Ka
ljle.n.poli JieCHh!X KYJibTyp KpacHol!pCKOli 
rocy,n:apCTBCHHOli TeXHOJlOfHqecKOfi 
3Ka,n;eMlHi 

.1(-p TexH. HayK, npoljleccop, .n.eKaH Jieco
HHJKeHepHoro ljlaKyJihTeTa C.- IleTep-
6yprcKoil JICCOTCXHHqecKOH aKa,l\CMHH 
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MwxailJroB 
A.Jibcpa HnaHpnnq 
p.l 0.02. I 939 r. 
H36p. I 9.05.1994 r. 

MoJKaen 
,ll)mrpHii BacHnhennq 
p.12.09.1933 r. 
m6p.06.09.1994 r. 

MHCHHKOB 

AJih6epT ,[(MHrpnennq 
p.l0.09.!930r. 
m6p.09 .12. I 993 r. 

Oryp!IOB 
BuKTop Bnai(I!MHponHq 
p.29.09.1949 r. 
m6p.06.09. I 994 r. 

0[]]CTIKOB 
reHHai(HH Cepreen!lq 
p.05.08.1935 r. 
I136p,Q9.J2.1993 r. 

ilHKYUIOB 
AHaTonnii HHKHTOBHq 
p.30.06.!937 r. 
H36p.21.06.!995 r. 

llHTYXHH 

AJieKcaHIIP BacHnheBJoiq 
p.23.03.!948 r. 
H36p.06.09 !994 r. 

llpOKOtPhCB 
reHH3/IHH<l>O)IOpOB!Iq 
p.24.03.1940 r. 
m6p.21.06.!995 r. 

Tipoxopon 
JieoHHI\ HHKonaenHq 
p.25.03.1933 r. 
ll36p.!9.05.1994 r. 

H oeocmu HayKu 

1\-p XHM. HayK, npo<!Jeccop, 3aB. na6opa
ropueH MOJieKymtpHoii .U.HHa~nuw: npw~ 
pOI\HhlX nonHMepHbiX MaTepHaJIOB HH
CTHTyTa XHMHqecKoil <!Jn3HKH PAH, 
noc.L!epHorononKa MocKoncKoil o6n. 

KaH.u,.TexH.HayK, crapnm:M HaytJHhiH co
TPYI\HHK, 3aB. na6opaTopHeii npOMhilil
neHaoH C06CTBCHHOCTH H BHelliHH.X 3KO

HOMI!qecKHX CBR3eli AO [(HHHM3 

1\-p Mel\. HayK, npo<!Jeccop, 3acny)](eHHhiH 
pa6oTHl!K KyJihTyphi P<I>, npopeKTOp no 
HayqHoii pa6oTe KypcKoro rocyl(ap
CTBeHHoro Me}J.Hl.{HHCKOrO HHCTHTyTa 

1\-P TOXH. HayK, npo<!Jeccop, 1\0KaH <Pa
KYJibTeTa MexaHI,ttieCKO!i: TexaonorHH 

;::r.peBeCI1Hhl, 33B. Ka<fJep;poH MCXaHH

qeCKOi1 TexHononm: .n;peBeCHHhi KpacHo
RpcKoll rocy.u.apCTBCHHOil TeXHOJIOrM
l!eCKOif aKa,n;eMHH 

KaH,U.3KOH. HayK, ;a:ou;eHT, peKTOP Ma
pHHcKoro rocy.u.apCTBCHHOI'O TeXHHl!e
CKOI'O yHwBepcHTeTa 

11-p TCXH. HayK, npo<jleccop, 3aB. Ka
<PeApoii rpaKTOpon n aBTOM06Hneii Ky-
6aHcKoro arpapHoro yHHBOpC!lTeTa 

)1-p TOXH. HayK, Tipo<!Jeccop, 33B. Ka
<!Jel(pOH TOXHOJIOrHH MOTaJIJIOB ll peMOH
Ta llerp03aBOI(CKOf0 fOCYi13pCTBCHHOfO 
YHHBepcHTeTa 

1\-p TeXH. HayK, npo<jleccop, 11po<Peccop 
Ka<jle)lpbl npHKJiai(HOM MOX3HHKH 11 
OCHOB KOHCTpyl!poBaHH~ PcpxaHfOJib
CKOro I'OCy.n;apCTBeHHOrO TeXHHLJCCKOrO 

YHHnepcHTeTa 

KaH,U:. TeXH. HayK, 3aCJiy)KeHHhii1 Maum:

HOCTpOHTOJib P<I>, 3aM. 1\HpeKTOpa no 
HayqHoii pa6oTe BcepoccniicKoro Hayq
HO-Hccne.n;oBaTenhcKoro HHCTHTyTa ne
COBO.IJ:CTBa I1 MCXaHH3ai.J;HJii JieCHOrO X0-

3.HJ.:iCTBa, HaY:aJibHHK U:.O:KE JICCX03MaW 



PhiKYHIIH 
CTaHHcrraB HHKonaeBIPI 
p.l8.05.1938 r. 
I136p.l9.05.1994 I'. 

PhtMaph 
Barrep11ii Tpo¢1!MOBI1'1 
p.06.07.1940 r. 
m6p.21.06.1995 r. 

CaMoHneHKO 
Barrepwii rpHrOpbCBI1'l 
p.l0.04.1949 r. 
Ji36p.21.06.1995 r. 

CaMOIUKHH 
Erop HHKHTH'I 
p.O 1.11.1934 r. 
m6p.l9.05.1994 r. 

CaHHilKOB 
AneKcaH,[(p ArreKCaH,[(pOBHY 
p.l8.07.1934 r. 
m6p.21.06.1995 r. 

Crryi.(Kep 
McaaK Mocn¢oBMY 
p.ll.07.1927 r. 
H36p.21.06.1995 r. 

CorrosbeB 
BHKTOp A.neKcaH,[(pOBH'I 
p.l0.12.1935r. 
1!36p.21.06.1995 r. 

CoKorron 
IICTP AneKceeBI!'I 
p.20.09.1933 r. 
m6p.06.1 0.1994 r. 

H oaocmu 11ayKu 205 

.u-p TexH. aayK, npo¢eccop, npopeKTop 
no yqe6HOH pa6oTe II BHeiUHe3KOHOMII· 
qecKI!M CBHJJIM MocKOBCKoro rocy,[(ap
CTBCHHoro YHHBCpCHTCTa neca 

KaH,Q. C.-X. HayK, CTaprnHH Hayl!Hhii1 

COTPY,[(HHK, reHeparrhHhiii ,[(MpeKTop 
HIIO «lCaMeHHaJI cTenh», ,[(HpeKTop 
HHH cerrbcKoro xo3JiilcTBa I(eHTPa.Jih· 
HO-lJepH03CMHOii llOJIOCbl 

KaH,!l;.TCXH. HayK,.QOQCHT,3aM. ,!l;HpCKTO
pa no ynpasrreHMIO AKa,[(eMH'!ecKoro 
HMH ynpaBrreHHJI rreco6HorromqecKHM 
noTeHI.(Ila.JIOM pemoHoB PoccHil(AEH), 
,[(0!.1CHT Ka<!>e,[(pbi BO,[(Horo TPaHcnopTa 
neca H fHAPaBJIHKH ~apHHCKOfO rocy
,a;apCTBCI·IHOfO TCXHHqecKOfO JHHBCpCH

TCTa 

,[(·p 6non. HayK, npo¢eccop, 3aB. Ka
q,e,[(poii ,[(CH,[(porrorllH 11 nec11oii cerreK
l.{HH EpaHcKoro TCXHOJIOrHl.J:CCKOro HH

CTHTYTa 

KaH,[(. TexH. HayK, npo¢eccop, 3aB. Ka
¢e,[(poii MalllMH H o6opy,[(oBaHHJI I(EII 
Ypan&cKoii necoTeXHHqecKoH aKa.llCMHH 

3acrryJKCHHhlH pa60THHK JICCHOH npO· 
MbtwneHHOCTH P<I>, 3acJiy)f(eHHbiH rpa)J{

,[(JIHMH Hosropo,[(a, npe3HI\CHT AO 
«HOBrOpO,II;CKHC JICCOllpOMbllllJICHHHKH» 

.1(-p 6HOJI. HayK, npo¢eccop, ,[(CHCTBII· 
TerrbHhiii qrreH MeJKAyHapOI\Hoii aKaAe
MHH HayK 3KOJIOfHI.f H 6e:wnacnocn1 

)l{H3HC,IJ;CRTCJibHOCTYI, 3aB. Ka<Pe.n.poli 

06t.nei1 3KOJIOri-Hf, aHaTOMMU J.i QH13MOJIO

rHH pacTeHMli C.- IIeTep6yprcKoii neco
TeXHHqecKoH aKa,QeMHH 

A·P c.-x. HayK, npo¢eccop, 3acJiyJKeHHbili 
AeJITCllb HayKH 11 TCXHIIKH Pecrry6rrHKII 
Mapwii 3rr, 3JIB. Ka¢e11p0ii necnoii TaK
cau.Hw w necoyc'TpoHcTBa MapnHcKoro 
rocy.D.apcTBeHHoro TeXHHt.Iec-
Koro yHMBepcHTeTa 
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CTaxneB 
IOpHfi MwxallnoBMli 
p.l9.02.1934r. · 
H36p.21.06.1995 r. 

TapaHKOB 
Bnai\HMIIP llnaHOBII'I 
p.07.03.1929 r. 
H36p.06.09.1994 r. 

Tai.\IOH 
MHpoH BacrmheBHq 
p.28.06.1955 r. 
1136p.09.12.1993 r. 

ToKMaJ<OB 

BnaAHMHp Hrmonaesnq 
p.05.07.1939 r. 
m6p.21.06.1995 r. 

Typywes 
BaneHTllH rypbHHOBllq 
p.l3.07.1928 r. 
li36p21.06.1995 r. 

<l>e,[(OpOB 
flasen HHKonaeBH'! 
p.l3.07.1935 r. -J 

m6p.l9.05.1994 r. 

<l>epnrH 
BH"!ecnas Py,[(Ollh<pOBU'I 
p.09.06.1937 r. 
n36p.21.06.1995 r. 

XapHTOHOB 
BHKTOP 5IKOBJlCBH'! 
p.I8.10.1929 r. 
H36p.06.09.1994 r. 

XapyK 
BH'!ecnaa HsaHOBH"l 
p.l8 . .J2.1949 r. 
!i36p.21.06.1995 r. 

Hoeocmu uayKu 

,. 

KaH)J,. TeXH. HayK, CTapnniH Hay4Hbill 

COTPYI\HHK, naypeaT npeMHH floMoHo
coscKoro <!loH,[(a, ~- JaB. na6opaTopHefi 
KpyrnonHllbHOrO o6opyi\OBaHHH H HH

. cTpyMeHTa AO HayqApesnpoM - U:HH-
HMO,L( , r. ApxaHrenbcK 

A-P 6r10n. HayK, npmjleccop, 3as. Ka
<J>eApoil necoBOI\CTBa BopoHeJKCKOii ro
cy,a;apcTBeHHoH JieCOTeXHHlleCKOii aKa
,D;eMJUI 

KaH.u.. 3KOH. HayK, npe.n;ce)l.aTeJih Pocc:ull
CKoH rocynapcTBeHHOll neconpoMhiill
neHHoH KOMITaHHH PocnecrrpoM 

KaH)\. 3KOH. HayK, JaB. Ka<jJel\pOHTOBap
HbiX II <jJOHI\OBb!X 6np~< JICCHOI'O pbiHKa 
MocKoBcKoro rocynapcTseHnoro YBH~ 
sepCHTeTa neca, rrpe3I!I\CHT AO 
«PoccMMcKaH necHa.SI 6HpJKa» 

11-p TexH. HayK, npo<jJeccop, 3aB. Ka
¢eApoil neconHnbHO-CTPOranbHhiX rrjJo

"113BO,[(CTB ApxaHrenhCKoro rocy,[(ap
CTBeHHoro TeXI-UPieci<oro ymmepcuTeTa 

KaH)J.. 611011. HayK, ,QOQeHT, 3aCJiy:>KeHHhlif 

,[(ea-renh HayKn 11 TeXHHKll Pecny6nnKn 
Mapnii 3n, naypeaT rocy,[(apcTBeHHoii 
npewm Pecny6nllKl! MapHii 3n, rrpo
<J>eccop Ka<jJe,[(pbl 6oTaHHK11, ,[(CHJ(pOJIO
nm H ca,uoso-rrapKosoro crpOMTenhcTBa 
MapHilcKoro rocy,[(apcTBeHHOro TeXHH-
LJ:ecKoro YHHBepcHrera 

,[(-p TexH. HayK, npo<J>eccop, npo<J>eccop 
Ka<jJe,[(pb! aBTOMaTJ13al.\Hll npOH3BO,[(
CTBCHHbiX npou.eccoB MocKoBcKoro ro
cy.n;apcrseHHoro yHHBepcHTera neca 

i\-p TeXH. HayK, npo<jJeccop, 3aB. Ka
<jJe,[(poii BO,[(Horo TPaHcrropTa neca H 
n-I,[(paBllllKH ApxaHrenbcKoro rocy,[(ap
CTBCHHoro TeXHHLJ:CCKOfO YHI-IBCpCHTCTa 

,[(-p 6HOJl. HayK, CTaplllHH Hay"!HbiH CO
TPYi\HHK, Bei\YII.\Hii Hay"!HhiH COTPYi\HHK 
na6opaTOpHH MOp<jJOJIOrHH neca ilHCTH
TYTa neca HM B.H. CyKa'!esa CO PAH 



XpOMOB 
IOpHii EopHconwr 
p.02.05.!937 r. 
H36p.2!.06.!995 r. 

Xy):(KOB 
HIIKOrraii HIIKorraenii'l 
p.l4.05.!940 r. 
m6p.09.!2.!993 r. 

qHlKOB 
reoprHii HBaHOBH'l 
p.26.02. I 942 r. 
m6p.l9.05.!994 r. 

lJHCTOKJ!~TOB 
BHKTOp HHKonaenaq 
p.24.07.1932 r. 
H36p.06.09.!994 r. 

qynpon 
HHKOJiaii IIpoKonbeBH'l 
p.28.02.193 I r. 
m6p.2!.06.!995 r. 

illHJITOB 
CTenaH rpl!rOpbeBH'l 
p.24.!2.!933 r. 
H36p.21.06.!995 r. 

illy6HH 
Ba.rrepHii AneKcaHJ\ponw; 
p.Ol.ll.l949 r. 
H36p.09.!2.1993 r. 

5.!roJ(HH 
Bna,n;HMHP HnanonHq 
p.06.08.!944 r. 
Ii36p.2!.06.!995 r. 

5.!KyHHH 
HHKOJiaii KoHcTaHTMHOBH'l 
p.06.08.!920 r. 
m6p.06.09.!994 r. 

H oeocmu Ha)'KU 207 

J<-P apxrneKTJphr, rrpo<jleccop, 3aB. Ka
<Pe,n;poH OJeileHeHIHJ: HaCeJieHHbiX MeeT H 
ca,n;ono-rrapKonoro x03HHCTBa C. - IIe
Tep6yprcKoii necoTeXHH<recKoii aKaAe
Mlili 

KaH):(. TCXH. uayK, naypeaT rocyAap
CTBeHHOH rrpeMHli CCCP, qrreu- KOppec
rroH,n;eHT PaKerHo-apnumepHHcKoii aKa
ACMHH, reuepa.rrbHblll AllpCKTOp QeaT
panbHOrO HayqHo ~ nccne.nonaTeJihCKoro 

HHCTHTyTa «EypeBCCTHHK» 

J<-P TCXH. HayK, rrpo<jleccop, 3an. Ka
<jle):(poii !1eiTJ1IOJI03Ho-6yMalKHoro rrpo
H3BOACTna C.-IIeTep6yprcKoii necoTex
HHY:ecKofi aKa,n;eMHH 

A-P XHM. HayK, rrpo<jleccop, 3aB. Ka
<jle):(poii opraHH'leCKOH XHMH!I C. - l1e
Tep6yprCKOrO rocyAapcTBCHHoro yHH
BepcnTeTa paCTHTeJihHbiX I10JIHMepOB 

,n;-p C.-X. HayK, CTaplUHH HayLJ:HhliJ: CO

TPYAHHK, 3aB. rra6opaTOpHeii 3KOHOMHKII 
II opraHII3af11III rrecuoro X03JIHCTBa Ap
xaHre.JihCKoro HHc:rHTyTa neca M necoxu
MI!H Pocrrecxo3a 

A-P 6non. uayK, crapwHii nayqnhrii co
TPYJ\HHK, 3an. rra6opaTopaeii J(eHApo
xpononorHH I1HCT11TYTa 3KOJ!OrHH 
pacTeHHii II lKIIBOTHbiX Ypa.rrbcKoro OT
J(errenmr P AH 

pyKOBOJlHTCJlh <I>eJ(epa.rrbHOii cnylK6hr 
necHoro xoJHikTBa Poccnn 

Jl-p TCXH. nayK, npo<jleccop, npopeKTop 
no uayqnoii pa6oTe, 3aB. Ka<jleApoii Tex
HOrrorHH JieCOXHMIP:IeCKHX npo,n;yKTOB 
C.-l1eTep6yprcKoii necoTexnH'lecKoii 
aKa,u,eMHH 

KaHLJ;.TeXH.HayK, CTapum:H Hayl.!Hhii1 CO

TPYJ\HIIK, 3acrrylKeHHhtii pa6oTHHK nee
noli rrpoMhrwnennocTH Pil:>, BCAY!l.\IIH 
IIHlKCHep QeHrpMbHOfO Hay'lHO - HC
CJie.IJ:OBaTenbCKOrO TeXHOJIOrnqeCKOrO 

IIHCTHTyTa (QHHHTH) o5opoHHOH 
npoMhiiimeHHOCTH, r. MocKBa 



203 lioaocmu HayKu 

Bcero !10 COCTOl!HHIO Ha 4 OKTl!6pl! !995 r., T. e. !10CJie 

yTnep:iK)1eHHl! HToroB ronoconaHI1l! Tipe311.D:I1YMOM AEH P<P, B CeK-

1.(1111 HayK o nece AEH P<P 55 .neikTBI1TeJibHbiX '!JieHOB (aKa.neMI1KOB) 

11 64 '!JieHa-KoppecrroH.neHTa. HecOMHeHHO, 'ITO rro.nanmrroll.(ee 

60Jibllli1HCTBO 'IJieHoB AEH no CHJ1 l!BJil!IOTCl! Bbi.!(aiOII.(I1MHCl! yqe

HbiMI1 11 I1pO.!(OJIJIGl!OT aKT11BHO pa6oTaTb KaK OpraHI13aTOpbl 11 He!10-

cpe.!(CTBeHHb!e y'laCTH11KI1 11CCJie.!(OBaHHH. TioKa OHI1 1])YJiliTCl!, B 

OCHOBHOM, KalK.!(biH flO CBOeH npo6JieMaTI1Ke, CBOeMy per110Hy. 

CMbiCJI v. 3a.naqa aKa.neMn'leCKHX cTpyKTyp -- o6be.D;I1Hl!Tb yci1JIHl!, 

fiO!l,HHMaTb !1 peiiiaTb 60Jibiii11e KOMfiJieKCHble I1p06JJeMbl, DOMOral! 

rroBbiiiieHI110 3<!JcjJei<T11BHOCTH 11 aBTOp11TeTa AKa.L\eMI111 ecTeCTBeHHbiX 

HayK 11 Bcej:j pOCCHHCKOH HayKH. 

E.C. PoMauos 
ApxaHreJihCKHli rocy.u.apCTBeHHbiH TexHMqecKHli yHHBepcHTeT 
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