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M3BECTHUS BBICHIUX YUEBHBIX 3ABEJEHU I
Ne2-3 JJECHOU XYPHAI 1999

JIECHOE XO3MCTBO

VK 630%5:630%221.4

Un ryceB

I'yces MBan MBanoBuy poauics B 1930 r., okon-
YU ApXaHTeNbCKUH JIECOTEXHUYECKUH MHCTUTYT,
JIOKTOP CEITbCKOXO3SHCTBEHHBIX HayK, Impodeccop,
Y. *g 3aBe/yIoIInil Kadeapoii JIECHOM TaKcalluu U JIeco-
W e 2 :j[. YCTPOWCTBa ApXaHreIbCKOro TIoCyIapCTBEHHOTO

o
\‘,ﬁ TEXHUYECKOrO yHUBEpcuTera, akagemMuk PAEH,

- 3acIy’KeHHBIH pesitens Hayku PO. Iwmeer Gonee

‘ v 140 meyaTHBIX TPYJIOB B OOJACTH MCCIIEJOBAHUS
W \ 3aKOHOMepHocTell GopMHUPOBaHHUs, POCTa, IPOIYK-

{ " TUBHOCTU M PALMOHAIBHOIO HCIIOJIb30BAHUS Ta-

CXKHBIX JICCOB.

OOPMUPOBAHMUE TAEKHBIX EJIBHUKOB
BBIBOPOUYHOI'O XO3HCTBA

[IpuBeneHsl MaTepuanbl MHOTOJNETHHX HaOIIONEHHH 3a cO-
CTOSITHHEM W POCTOM €JIOBBIX HacaXJICHNH, COOPMUPOBABIINXCS TTOCIIE
BBIOOPOUYHBIX pyOOK. OTMEUeHa BaXXHOCTH BBITIONHEHMSI BCEX JIECO-
BOJICTBEHHBIX TPEOOBaHWI NPH HAa3HAUYCHHH JIepeBbeB B pyOKy. [Toka-
3aHO BIIMSTHHE BHIOOPOYHOM pyOKM Ha OTNaj JepeBbeB, TEKYIIUH IpHU-
pocT u GopMy IPEBECHBIX CTBOJIOB.

The materials are presented reflecting many years of
observations over the state and growth of spruce stands, formed after
selective cuttings. The importance of following all the silvicultural
requirements is pointed out when selecting trees for cutting. The
influence of selective cutting is demonstrated on trees attrition, basic
wood increment and form of tree stems.

3¢ exTUBHOCTD JIECHOT0 X035HCTBA U JIECONPOMBILUIEHHOTO KOMILUIEKCa,
BOCIPOM3BOJICTBO M PALMOHAIBHOE HCIOJIB30BAaHUE JIECHBIX PECYPCOB OINpEre-
JSI0TCS YPOBHEM U (DOpMOM BEJICHHUS JIE€COXO3IUCTBEHHOTO MPOW3BoJCcTBa. Jle-
COYCTPOMCTBO pa3padoTajno pa3iuyHble (HOPMBI JIECHOTO XO3SHCTBA B 3aBHCUMO-
CTH OT SKOHOMUYECKHX M MPHUPOJIHBIX YCIOBUH. CBOEBPEMEHHOE M MPABUIBHOE
IPUMEHEHUE KJIACCUYECKUX METOJOB CIOCOOCTBYET IPOrPECCY U Pa3BUTHIO JIEC-



12 UU. I'yces

HOM oTpaciu. HanpoTuB, 0OAHOCTOPOHHUM MOJXO0/ MPUBOJUT K HETATUBHBIM I10-
cieacTBusM. Tak, MOTpeOUTENbCKOE OTHOIICHHE K JIECHBIM pecypcaMm Ha EBpo-
neiickom CeBepe, KOHLEHTPHPOBAaHHBIE PYOKH HA OTPOMHBIX TEPPUTOPHUSIX, ATH-
TeNbHBIE IepepyObl PacueTHBIX JIECOCEK BbI3BAIM CMEHY XBOWHBIX JIECOB Ha
JIMCTBEHHBIE, PE3KOE U3MEHEHHE YKOJIOIMYECKOH 00CTAaHOBKU M 9KOCHCTEMBI pe-
ruoHa [16]. Bo3HukiIa HEOOXOOUMOCTH HCIIONB30BaTh Takue (OPMBI BEICHHS
JIECHOTO XO35HCTBa, KOTOPbIE COOTBETCTBOBAIN Obl IPUPOAHBIM YCIOBHSM H HC-
KIII04aau 11o0aJbHOE M3MEHEHHE c(hopMHUpOBaBLICHCS 3a THICSYENETHS] 3KOCH-
CTEMBI

peruoHa.

M.M. Opros [7] yka3siBaj, YTO HeNb3d MPHU3HABATH OE3YCIOBHOE IIpe-
HWMYIIECTBO OJHOH (popMblI X03siicTBa mepen Ipyroi. BaXHO M3y4HTh HaKOT-
JeHHbIN onbIT. Kitaccudeckre MeTO/Ibl JIECOBOACTBA HAA0 HE TOJIBKO MPUMEHSTD,
HO U NIPOBEPATH HA CTALMOHAPHBIX OOBEKTAX B PA3MUYHBIX PUPOAHBIX YCIOBH-
sx. Ha EBpomneiickom CeBepe OONBIION HHTEpEC MPECTABISIOT PE3YIbTATHI
MHOTOJIETHUX HaOJIONEHUH 3a COCTOSHHEM W POCTOM EJIbHUKOB, MPOHIEHHBIX
BBEIOOPOYHBIMH PyOKaMHU.

Hammwm nccnenoanns mpoBeaeHsl B O003epCcKoM Jiecxo3e ApXaHTenbCKOn
obnactu. 3nech B 1910 1. 6bu10 OprannzoBano CeBepHOE OMBITHOE JECHUYECTBO,
B €JIOBBIX JIeCax KOTOPOTO MPOBOIWINCH BEIOOPOYHBIE pyOKH YEThIpEX CTereHeH
WHTEHCUBHOCTH (0T 5, 6, 7 u 8 BepmkoB). Ham ymanoces HaiiTu eoBbIe Hacaxie-
HusA, tae B 1922-1924 rtr. BRIOTHEHBI BBIOOPOYHBIE PYOKH OT S5 BEPIIKOB
(22 cMm), u 3a10XUTh B HUX JBE MocTosHHBIE (1976 r.) U 4YeTblpe BpeMeHHbIE
(1977 r.) mpoOHBIE TLTOMIAIH.

Ha mocrosHEBIX TpoOax Bce nepeBbs mpoHyMepoBaHbl. Ha Beicote 1,3 M
OT MIEHKHN KOPHS BO3PACTHBIM OypaBOM BBICBEPIIMBAIN KEPH JI0 CEpALICBUHEL. B
KaMepalbHBIX YCIOBUSX IOJI MUKPOCKOIIOM TOJICUYMTHIBAIN YHCIO TOAMYHBIX
CJIOEB, HX IIMPHHY OT Nepudepun K LEHTPY OTICIBHO paHHEH U MO3IHEH IpeBe-
cubl. [lo MozmensiM M TOHKOMEPY OMPENENsIN MEePHO] A0PACTAHUS 10 BBICOTHI
1,3 M, a 3aTeM Bo3pact JepeBbeB. Kpome Toro, y KaxkJoro JepeBa U3MepsIa Tak-
CallMOHHBIA TUAMETP, BBICOTY, JUIMHY KPOHBI, TOJILIMHY KOPHI I10 KEPHY, ONpeae-
JISUTA SHEPIUIO POCTa, COCTOSIHUE U KaTErOpUI0 TeXHU4ecKoi rogHocty. llo mm-
pUHE TOAMYHBIX CIOEB M X YMCIY yAaJOCh HAWTH 3HAYEHUS AUAMETPOB JIE€PEBb-
€B B TOJ BBIOOPOUYHBIX PYyOOK. YCTaHOBJIEHO YHCIIO JEPEBHEB, COXPAHUBLIMXCS
Ha TOJ 3aKJIaJK{ NOCTOSHHBIX MPOOHBIX IuIomaaeid. O COCTOSHUM APEBOCTOS 10
pPyOKH MOXXHO CYIUTH MO pe3yjbTaTaM yueTa IHeH, BaJe)KHHKa U cyxocTtos. B
KOHEYHOM HTOTE TOJIyYE€HO paclpe/ielIeHHe YMCla JIEPEBBEB MO CTYMEHSAM TOJ-
LIMHBI, KOTOPOE HCIIOJIB30BAIN JUIS BBIYMCICHHS TAKCALMOHHBIX IOKa3aTenel
npeBocToes (Tad. 1).

Bpemennsie npoOHbie wiomaa Ne 3—6 3aJ0KeHbI B €JIbHUKAX YEPHUY-
HBIX M JOJTOMOILHBIX, TJI€ BEIPYOJICHBI epeBbs auameTpoM ot 22 cM. Ilo Takca-
LUOHHON XapaKTEePUCTHKE ITH MPOObI MaJlo OTIMYAIOTCS OT OCTOSHHBIX. B ape-
Boctosix noHoTou 0,7-0,8 mpeobnanaer enb ¢ HEOONBIION MpUMechio Oepesbl
cocHbl. Ilo Bo3pacTHO CTpyKType BCe APEBOCTOM Pa3HOBO3PACTHBIE, KOJeOaHuUs
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Bo3pacta enmu Oonee 100 mer.

43 ... 60 % (Tabm. 2).

WHTeHCcHBHOCTh pyOKH IO 3amacy COCTaBIISIET

Tabonuna 1

TakcanuoHHasK XapPaAKTEPUCTHKA APEBOCTOEB HA NMOCTOAHHBIX HpOﬁHbIX 1o maasax

Tox |Iloxo- [Topo- |Bos- Cpennue [TonnoTa 3amac, | Beipy©0-
yueta |nenue | CocraB ma |pact,| mma- | Bbico- | aGcomoT- | oTHOCH- | MY/ra | neHo,
JIET |METp, CM| Ta, M | Hai, m*/ra | TenbHAs M/ra
EnpHuK uepHUUHEIH, ipoOHas miomans Ne 1
1922 I 8E2C+b | E [140| 24,0 | 23,0 30,4 0,75 | 330 180
C |170| 28,0 | 26,5 5,5 0,13 68 60
b [140| 23,0 | 20,0 1,6 0,06 20 12
HUToro - - - - - - 37,5 0,94 | 418 252
1976 I 10E E |200| 23,4 | 19,0 3,4 0,10 30 -
II |7E2B1IC | E 90 | 154 | 14,0 14,2 0,53 110 -
b 90 | 15,8 | 16,0 4,5 0,20 40 -
C - 22,77 | 17,0 1,1 0,03 10 -
Hroro - - - - - - 23,2 0,86 190 -
1994 I 10E E |220| 24,3 | 21,0 1,7 0,05 18 -
II |6E3BIC| E |[110| 16,8 | 17,0 16,0 0,48 124 -
b |[110] 20,2 | 20,2 5,6 0,22 73 -
C - 21,2 | 22,0 0,7 0,02 10 -
Utoro| - - - - - - 24,0 0,77 | 225 -
ENbHUK TOMTOMOIIHEIHA, poOHas miomaas Ne 2
1922 I 8EICIB| E [140] 18,0 | 16,5 15,4 0,50 130 52
C |170| 22,8 | 19,0 2,2 0,06 20 13
b [140] 182 | 16,0 1,6 0,07 15 6
Utoro| - - - - - - 19,2 0,63 165 71
1976 I 10E E |200| 24,8 | 18,1 1,6 0,05 14 -
II |8E2b+C | E 70 | 12,9 | 10,5 12,7 0,62 76 -
b 70 | 13,4 | 12,5 2,4 0,13 18 -
C - 12,3 10,2 0,5 0,02 3 -
Urtoro| - - - - - - 17,2 0,82 111 -

Jannbie Tab1. 2 MOKa3bIBAIOT, YTO 32 BHIOOPOUYHON PYOKO# MOCiemoBa

MaccoBbIi oTHax nepeBbeB. Uepes 54-55 ner coxpanmiocs aumsb 4,6 ... 14,8 %
JIepeBLEB TEPBOr0 MOKoyieHHs. OTMeuaeTcsi HEKOTopas 3aBUCUMOCTh IPOLICHTA
oTIajia OT THIIA JIeca: B eIbHUKE JOJTOMOIIHOM OH OOJIbIIe, YeM B YEPHUYIHOM.
Ha nocrosHHO# mpoOHO# mnomanu Ne 1 cmyctst 72 roja mociie BBIOOPOYHON
pyOKu coxpaHuiiock Bcero 4,6 % nepeBbeB nepBoro nokoseHus. OmHaKo mocie
pacmaja cTaporo TOKOJICHHs Jieca 3a WCTeKIIMH Tmepuoj; chopMupoBaics
Pa3HOBO3PACTHBIN JPEBOCTOM M3 €1, Oepe3bl U COCHEL. B mepBbIe TOIBI 32 CUET
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OCTaBJICHHBIX JEPCBLEB COXpaHWIIACh JICCHad Cpe€aa, 4YTO CIIOCOOCTBOBAIIO
q)OpMI/IpOBaHI/IIO HOBOT'O ITOKOJICHU JIECa U3 MOAPOCTAa U TOHKOMEpPA. BO3paCTHa$I

Tab6nauna 2
HNHTeHCHMBHOCTH BBIOOPOYHOI pYOKH 110 3amacy
Ne 3anac no|WuTencus-| [lepuoyn | 3amac Joinst oT nopy6ou-
MpoOHOM Tun pyOxwH, HOCTh mocie | mociue HOTO JpeBocTOs, Yo
TUTOIAAN eJIbHUKA M/ra pyoku, | pyOku, | pyOku, | 3amac Yucno nepeBbeB
% ner M/ra HEPBOTO MOKOJICHHUS
1 Yepuuunerid | 418 60 54 190 45 10,2
72 225 54 4,6
2 |Homromomuerii| 165 43 54 111 67 33
3 Yepuuunsiit | 240 51 55 159 66 10,3
4 |JonromomiHsii| 221 45 55 155 70 9,1
5 YepruuHsiit | 236 59 55 140 59 14,8
6  |Homromommnsiii| 171 59 55 111 65 7,2

aMIUIUTYla €M BTOPOrO IMOKOJICHHS XapakTepusyercs: Kod(ppuiuueHToM HU3MeH-
yuBocTH 19-20 %, U 110 3TOMY MOKAa3aTeNI0 eIbHUKH NPUOIIKAIOTCS K YCIOBHO
Pa3HOBO3PACTHBIM [3].

CdopmupoBapmmecss mocie BHIOOPOYHON PyOKH €NFHUKH C Yy4acTHEM
Oepesbl U COCHBI 110 3a1acy He JOCTHUINIM YPOBHSA UCXOAHOTO IpeBoctost. OO6muit
3amac yepe3 54-55 ner cocrapnser numib 45 ... 70 % ot nopybounoro. Ilorteps
K€ TOJIBKO 3a CUET paclaja OCTaBIeHHOHN YyacTH JpeBocTos gocturaet 30 ... 50 %
oT oburero 3anaca 10 pyoku. IloaTBeprknaercsi H3BECTHOE MOJOXKEHHUE, YTO IPU
CYIIECTBEHHOM M3BATHH 3ariaca BEIOOPOYHBIMH PYOKaMH yBEITHUYUBACTCS BETPO-
BaJIbHOCTh €Ii, (DayTHOCTh M3-32 TIOBPEXICHUS KOPHEH M CTBOJIOB, HAPYIIAETCS
(PU3H0TIOrHYECKOE COCTOSHUE IEPEBBEB.

Crnenyer coOironaTh TEXHOJOTHMIO BBIOOPOYHBIX pyOOK, TpeOoBaHus 00
WH/IMBUIYyabHOM OTOOpE JepeBbeB B pyOKYy C y4eTOM HE TOJBKO OTITYCKHOTO
IMaMeTpa, HO U BO3pacTa, COCTOSHMSA, WHAWBUAYaAIbHBIX ycioBuid pocra. C.B.
AnekceeB 1 A.A. MonuanoB [1] oTMeyanu, 4TO MEpecTOlHas €llb pearupyer u
BBIBAJIMBAETCS JJaKe MPH HE3HAYMTEILHOM M3PEXKHUBaHUH JPEeBOCTOs. Ha ycToii-
YHBOCTH €JIM OOJIbIIOE BJIMSTHHE OKAa3bIBAIOT MOYBHI. Flcciemyemble qpeBocTon
chOpMHUPOBAINCH HA MOYBAX, KOTOpPhIE HAa HEOOJBIION ITyOWHE MOJACTHUIAIOTCS
W3BECTKOBOH MIUTOH. DTO 00CTOSTENHCTBO, MMO-BUIMMOMY, YCHUIIUIIO BETPOBAJb-
HOCTh enu. bonpmmHCTBO uccnenoBareneit [1, 2, 6, 7, 11, 14-16 u ap.] ykassl-
BalOT Ha HEOOXOIMMOCTDH BBIIIOJHEHHUSI BCEX JIECOBOJICTBEHHBIX TPeOOBaHUH MpH
Ha3HAuUEHWUH JE€PEBHEB B PyOKYy.

A.N. Tapamkesud [12, 13] ormeuan, uro uzbarue 10 25 % 3amaca B €J10-
BoM 1 40 % B enoBo-0epe30BOM JieCy HE NPUBOJUT K pacrangy APEBOCTOEB.
Hamm marepuanbl, B KOTOPBIX MHTEHCUBHOCTb BBIOOPKH 3HAYHTEIBHO BBIIIE
HopMmatuBoB A.U. TapaikeBuda, TOATBEPKIAIOT HEOOXOIUMOCTh OTPaHUUYCHHUS
BEIpYOKH 3araca He BBIIIE YKa3aHHOTO YPOBHSL.

Bribopounsle pyOkH BIUSIOT Ha TEKYLIWH NpUpPOCT aepeBbeB. [lokakeMm
3TO Ha NpUMeEpe eJIbHUKA YEPHUYHOro. B HeM Ha JBYX HMOCTOSHHBIX NMPOOHBIX



Dopmuposane maeicHviX eNbHUKOS... 15

IUIOMIAIAX BHIIOJHEHBI TIOBTOPHBIE IepedueTsl depe3 18 smer. VY Bcex enoBhIX
JIEPEBHEB BBIYUCICHBI CPEIHETOJUYHBIA MPUPOCT TAKCAIMOHHOTO TUaMeTpa U

Tabnuma 3

ITpupocT ApeBecHBIX CTBOJIOB €U

Crynenb CpeaHeroJuuHbIi [Ipouent
TOJILMHBI, | IPUPOCT TAKCALMOHHOTO mpupocra
cM JaMeTpa, MM o0beMa
R 0.74 2.07
0,68 1,77
12 1.16 2.75
0,75 1,61
16 1.49 2,68
0,87 1,57
20 1.65 2.48
1,18 1,62
24 1.49 173
1,29 1,55
28 1.86 1.72
1,44 1,42

IIpumeuanue. B uucnurene naHHble NI
eJIbHUKa C BEIOOPOUHBIMH pyOKaMu; B 3HaMeHatelne — 6e3
pyOOK.

MPOLIEHT 00BbeMHOTO TpupocTa mo crocody Ilpeccmepa. Ilpm 3tom Ha omHOU
mpoOe mpoBeieHbI BEIOOpOUHBIe pyOKH (mpoOHas turomans Ne 1), Ha apyroit mx
He O0buTO (TabI. 3).

N3 Tabn. 3 BUAHO yBENWYECHHE TOAUMYHOTO MPUPOCTA JUAMETPA C MOBBI-
IIEHUEM TONIIUHBI JepeBbeB.  CBsa3p ymepennas (r = 0,30 + 0,06,
n=0,42 +0,06; » = 0,31 £ 0,06; n = 0,42 + 0,06). B enpuukax, chopmupopas-
IIMXCSI MOCJ€ BBIOOPOYHBIX PYOOK, MPUPOCT jAuamerpa Oonblie, 4eM B ecTe-
CTBEHHBIX APEBOCTOSX. lIpomeHT mpupocTa 00beMa CTBOJIOB €71 B BEIOOPOYHOM
JIeCy TakKe BBIIIE, OCOOCHHO Y JiepeBbeB TommuHou 12 ... 24 cm. Tak, cpemanee
3Ha4YeHHE MPOIIEHTa MPUPOCTa 00bEMa CTBOJIOB COCTABIIAET COOTBETCTBEHHO Py =
2,41+ 0,10 % u Py= 1,49 £ 0,08 %. Pasnuume B BBICIICH CTETICHH JOCTOBEPHO
(ty = 7,0). B BBIOOPOYHOM €J10BOM JIECY BCIEJCTBHE Pa3peKEHHOIO 10jI0ra Jipe-
BOCTOSI W OOJBIION €ro CTYNEeHYaTOCTH yMEHbInaercs orpaxkeHue DAP, uto
o0ecrnieurBaeT TOTOHUTEBHBIN IPUTOK COJMHEUHOM 3Heprun. Heobxoaumo ot-
METHTH CJ1a00e BIMSHUE TOJIIMHBI JIEPEBBEB HAa MPOLEHT 00hEMHOTO MPUPOCTa
r = - 017 % 0,07, n = 029 £+ 006; »r = — 0,16 = 0,06;
n=0,21 £0,07). Haubosee HU3KOE €ro 3HAUEHUE OTMEUCHO JIJIsI IEPEBBEB TOJI-
muHOM 710 10 cM, KOTOpbIe HaXOATCS MO/ ITOJIOTOM JIPEBOCTOSI B YTHETEHHH.

B BBIOOpPOYHOM €I0BOM JIeCy Ha DHEPTUI0 pOCTa CYIIECTBEHHO BIHSET
BO3pacT JIepeBbeB. B elbHMKAaX YEePHUYHBIX YpaBHEHHE pErpeccuu Juis
TOHKOMEPHBIX JepeBheB TOMMMUHON 6,0 ... 9,9 cM uMmeeT B
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Py=575-0,04 4; m,==%0,02; (D

U TepeBbeB TommuHoH 10 ...26 cM
Py=-2,67+551,5/4; m,==%0,38; 2)

rie Py — nporeHT 00 beMHOT0 IPUPOCTA IPEBECHBIX CTBOJIOB €J1H;

A — BO3pacT IepeBbLEB, JIET;
m,, — OCHOBHAsl OLIMOKA ypaBHEHHUS.
Ypasuenue (1) cnpaBemmuBo i Bo3pacTa mepeBbeB 60 ... 130 ier,

ypaBaenue (2) — 60 ... 200 ner.

Bnaronmapst Hanmu4nio JepeBbEB Pa3UYHBIX Pa3MEPOB M BO3pacTa B BBIOO-
POYHOM Jiecy HauboJjee TMOJIHO MCIOJIB3YeTCsl BHEIIHSS cpelia, OCOOCHHO B Orpa-
HUYEHHBIX YCIOBHUSX pocTa. JlOMONMHUTENbHBIN MPUTOK COJHEYHOW SHEPIHH B
MOJIOT CHIOCOOCTBYET YBEJIIMUCHUIO MPUPOCTA HIDKHEH YacTH CTBOJIA U, KaK CIIe-
CTBHE, JOPMUPOBAHUIO COCKHUCTHIX CTBOJIOB.

Hamu moxazaHo [4], 9TO caMble TTOITHOJPEBECHBIE CTBOJBI (DOPMUPYIOTCS
B OAHOBO3PACTHBLIX CJIbHUKAX, C6€)KI/ICTBIC — B Pa3sHOBO3PACTHBIX. OTHOCHUTEIIB-
HbIe yKcia cOera MOHMKAIOTCS MO MEpe YCIOKHEHUSI BO3PACTHOH CTPYKTYpHI
IpeBocTosA. B enpHHKax BRIOOPOYHOTO XO3AHCTBA (POPMHUPYIOTCS camble COSKH-
CTBIE CTBOJIBI, (JOPMa KOTOPHIX OJM3Ka K €CTECTBEHHBIM Pa3HOBO3PACTHBIM Ipe-
BOCTOsIM (Ta0m. 4).

B pa3HOBO3pacTHBIX €IbHUKAX BBIOOPOYHOIO XO3AHCTBA TOBAaPHOCTH
IpeBOCTOs CHIbKAaeTcs. Hampumep, B €1bHUKAX YEPHUYHBIX KPYIHOU U CpeaHen
JICJIOBOM JIPEBECHHBI B €CTECTBEHHBIX JAPEBOCTOSAX ObLIO 65 %, yepe3 72 rona mo-
cie pyoku 47 %; MenKol IpeBecHHbI cOOTBeTCTBEHHO 18 1 28 %; npoB 7 u 16 %;
orxonoB 10 u 9 %.

Tabnuna 4
®opMa JpeBeCHBIX CTBOJIOB €11
OTtHOcHuTensHbIH coer, % oT muamerpa Ha 0,1 /4,
CTaTUCTHKU 1pu OTHOCHTENIEHOM BBICOTE CTBOJIA
00 [ 02 ] 03 ] 04 J 05 [ 06 [ 07 [ 08 Jo09
OmHOBO3paCTHBIC CIEHUKA
M 129,5 | 94,0 87,6 81,7 73,4 64,5 543 41,5 28,6
m 0,53 0,15 0,18 0,20 0,21 0,22 0,23 0,24 (0,24
Y CIIOBHO pa3HOBO3pACTHBIC SIIEHUKU
M 125,0 | 94,0 87,6 80,4 72,2 62,5 51,4 38,1 (22,7
m 0,34 | 0,09 0,12 0,14 0,15 0,16 0,17 0,17 10,16
Pa3HoBO3pacTHbIE €IbHUKU
M 1249 | 93,6 85,1 71,5 68,5 58,0 | 47,0 344 (21,2
m 0,40 0,11 0,15 0,16 | 0,18 0,19 0,20 0,20 (0,21
Pa3HOBO3pacTHBIE €NBHUKN BRIOOPOYHOTO XO3SIHCTBA
M | 123,7 | 92,6 | 856 | 77,3 | 684 | 589 | 47,6 | 353 [21,0
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1,43

m ‘ 1,83 ‘ 0,78 ‘ 0,88 ‘ 0,94 ‘ 1,14 ‘ 1,49 ‘ 1,33 ‘ 1,35
33,0

C, % 7,9 4,1 5,0 6,0 8,2 12,4 13,7 18,7

BaxxupIM 1okazaTeneM cOCTOSHUS IPEBOCTOEB SIBISIETCS KAUECTBO JpEBe-
cuabl. Haumbonee xapakTepHOe MOCIENCTBHE BBIOOPOYHBIX PYOOK — yBETHUCHHE
LIMPHUHBI TOAWYHBIX coeB. OIHUM U3 MOKa3aTenell KadecTBa SBISIETCS MIPOLEHT
MO3HEW APEBECUHBI, BIUSIONINI Ha ee TIoTHOCTh U yeymky. O.W. TlomyGosipu-
HOB [8, 9] oTMedaeT, 4To pa3pekuBaHUE B CPEIHEBO3PACTHBIX HACAKICHUIX MPH-
BOJUT K YBEJIMUYCHHUIO IIPUPOCTA, PABHOMEPHOMY COOTHOLICHHUIO MEXIY PaHHEH U
MO3HEN OPEBECUHOW, HEKOTOPOMY YBEJIIMYEHUIO IUIOTHOCTU. B cmenbix apeso-
CTOSIX pa3peXWBaHHE OKa3blBaeT OYEHb caboe BIUSHHE HA IJIOTHOCTbH, JHIIb B
Ype3MEPHO TYCTHIX CO3/AI0TCS ONAroNpHUATHBIE YCIOBHS sl 00pa3oBaHUs MMO3/-
HEU JpEeBECUHBI.

Ilo namum naHHBIM, BbIOOpOYHAs pyOKa He OKaszaja CYyLIECTBEHHOI'O
BIIUSTHYSI Ha 00pa3oBaHue MO3MHEH ApeBecuHbl. CpelHuil MPOICHT MO3AHEH ape-
BECHHBI JI0 W TIOCIIE BBIOOPOYHOW PYOKM CTATUCTHYECKH OIMHAKOB (COOTBET-
creenHo 27,4 + 0,30 u 26,7 + 0,36). IlokasaTens 7, = 1,4 ToBOpUT 00 OTCYTCTBUU
pazmuunii.  KoaddummeHTsr BapbHpOBaHHS COOTBETCTBEHHO paBHBI 11,6 o
11,2 %.

B 3akmroueHre OTMETHM, YTO K peasn3alii BEIOOPOYHON (HOPMBI X035ii-
CTBa B TAeKHBIX JIeCaX HEOOXOIUMO OTHOCUTHCS OCTOPOXKHO, YUUTHIBATh BECh
KOMIUTEKC TpUpOAHBIX (akTopoB. Hemnp3s momyckate ¢opMmanns3M u mabiIoH-
HOCTb B ITPOBEJICHUH BBIOOPOYHBIX PYOOK, OCOOCHHO B €JIOBBIX JiecaX. MCKiIroum-
TEJNBbHO BAXXKHOE 3HAYCHHUE MMEET ONpEeAeTIeHNE NHTCHCUBHOCTH BBIOOPOUYHBIX PY-
00K M TEXHOJIOTHSI X HMPOBEIEHHS, KOTOPbIE ONPEACISIOTCS NMPUPOIHBIMH OCO-
OCHHOCTSIMM HAacaXICHWH (MOJIHOTAa M COMKHYTOCTB, THII Jieca, T0YBa, COCTaB
JIPEBOCTOS, BO3PACT M BO3PACTHOE CTPOCHHE U Jp.). TOJNBKO HAYYHBIA MOAXOJ
MO3BOJIUT HPOBOAMTH, HApSAY CO CIUIOLIHOJECOCEYHOM, BBIOOPOUHYIO (opMy
JIECHOTO XO3SHCTBA B LIEJSIX COXPAHEHUs M MOBBIMICHHUS MPOAYKTUBHOCTH TaeXK-
HBIX JIECOB.
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O.4. HEBOJIHUH, O.0. EPEMUHA

Hesonun Oner AnekceeBuu pomuiics B 1929 r.,
oKkoHUMII B 1952 r. ApxaHreabCcKkuil JIeCOTEXHHUYE-
CKU UHCTUTYT, KAaHIUIAT CEJIbCKOXO3AHCTBEHHBIX
HayK, JOLEHT KadeIpsl JIECHOH TaKCaIlluu M JIECO-
YCTpOHCTBa ApPXaHIeJlIbCKOrO TIOCYIapCTBEHHOTO
TEeXHUUECKOTO YHHBEPCUTETA, 3aCITy)KEeHHBIH JIeco-
BoJ Poccun. Mmeer okono 120 nedaTHBIX TPYIOB
B 00JIaCTH H3YYeHUsI BHICOKOIIPOIYKTHBHBIX JIECOB
CeBepa U OpraHU3alUU XO35HCTBA B HUX, HCTOPUH
JIECHOTO XO035iiCTBa U JIECOYCTPOUCTBA.

Epemuna Onbra OneroBra poxunack B 1956 r.,
okoHumsa B 1978 r. ApXaHrenbCKuil JIeCOTEXHUYe-
CKMIl WHCTUTYT, aCCHUCTEHT Ka(enphl Teoje3nn
ApXaHTeIIbCKOTO TOCYJapPCTBEHHOTO TEXHHYECKO-
ro ynusepcutera. Mmeer okono 10 medaTHbIX
TPYyJOB B 00JAaCTH BO30OHOBIEHHS COCHOBBIX
necos Cesepa.

YCJIOBUSA BOSHUKHOBEHUS U ITPOU3PACTAHUSA
BBICOKONIPOAYKTUBHBIX COCHOBBIX JIECOB
HA EBPOIIEIICKOM CEBEPE POCCHHA
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PaccMoTpeHb! BIMSHUE JIECHBIX IT0’KapoB Ha BO30OHOBJICHUE
COCHBI; POJIb CEMEHHUKOB, YLIENIEBIINX OT OTHS IePEBLEB, IIOUBEHHOTO
3amaca CeMsH; 3HaUCHHEe OTHEBOM OYMCTKH MECT PYOOK.
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The influence of forest fires on pine regeneration has been
considered as well as the role of seed plants, trees escaped from fire,
seed soil stock, fire cleaning of felling sites.

Boccranoienne ObUIOH MPOTYKTHBHOCTH COCHOBBHIX JiecoB CeBepa siB-
JIIETCS BAKHEUIICH HApOIHOXO3SHUCTBEHHON MPOOJIEeMON. Y CHEIIHO PelIuTh €
MOJKHO, 3Hasl 3aKOHBI IIPUPOJBI Jieca U CTPOTO YUHUTHIBAsI BCE CIIOXHBIC B3aUMO-
CBSI3U MEXIly IPUPOIHBIMH sIBJICHUAMH. VIrHOpHMpOBaHHE 3THX 3aKOHOB IIPU Be-
JICHUH JIECHOTO XO3SCTBa B KpYyIHEHIIeM JieCHOM pernone Poccun (MMes B BUAY
Apxanrensckyo U Bomoroackyro obmactu, Pecrybnmky Komwu) mpuBeno x Tpa-
TUYecKuM TociencTsusm [4, 7, 12, 20, 21]. 3a mocnenHre MOIBEKa BHIPYOISHBI
JyYIINe N0 TPOAYKTUBHOCTH TacKHbIE Jieca. TOTaJbHOMY HUCTPEOICHHIO TOJ-
BEPIJINCH CIIEJIble BBICOKOMPOAYKTUBHBIE COCHAKH. [IpM 3TOM HET OLIyTHMBIX
Pe3yIbTATOB UX BOCCTAHOBIICHHUS.

ITepBrie uccnenoBarenu necoB CeBepa — H.A. I'pakos, A.C. Poxxos,
M.E. Tka4yeHKO U JIp. — OOpaTWJIM BHUMaHHE Ha OIPOMHOE M Pa3HOCTOPOHHEE
BJIMSIHUE I0KapoB Ha Jiec. Hapsay c paspylaromiuM JecTBHEM JIECHBIX MOXa-
POB, OTMEUYEHA U UX MOJE3HAasA, CO3UAATENbHAs POJb B HCTOPHH BOSHUKHOBEHHUS
ceBepHBIX cocHskoB [3, 14, 17]. Ilo aBroputrerHomy mHeHuto M.E. Tkauenko,
«TIOKaphl ABJSIFOTCSA YacThIO MPOTPaMMBbl IIPUPO/ABI, BEIIIOJHEHWE KOTOPOH obec-
MeYNBAET COXPAHEHHE COCHBI KaK pacTUTeNbHOro Buaa Ha 3emie» [18]. B.H. Cy-
Ka4eB MHCAJl, YTO «COCHA COXPaHMIIa CBOW MO3UIIMH Ha CEBEpe TOJIBKO Oiarogaps
noxkapaMm. B MpOTHBHOM ciydae ellb BHITECHHIIA Obl COCHY YK€ HECKOJIbKO THICS-
geneTnid Hazam» [16].

Hamm muoronmetnue (1949-1996 rr.) HaGmioleHUs W HCCIEIOBAHUA,
MPOBEJICHHBIE B COCHSAKAaX KHUCIMYHO-TPABSIHOTO, KHCIUYHOTO, YEPHHYHOTO,
OpYCHHYHOI'O THIOB Jieca pa3HbIX pailoHoB Epomeiickoro Cesepa [5, 10, 12],
MO3BOJISIIOT YTBEPKIATh, YTO COCHOBBIE JIeca, KaK MPAaBUIIO, BOSHUKIIHU O] BIMSI-
HUEM JIECHBIX TOXapoB. Ha OrpoMHBIX MPOCTPaHCTBaX TAEKHBIX JIECOB, B UH-
CTBIX U CMEILIaHHBIX C Oepe30il, eJIbI0 1 OCHHOM COCHOBBIX HACAKICHUSAX, MBI 00-
Hapy>KWIN CJIEpBI JIECHBIX MOKapOB B BUJAE MOXKAPHBIX IOACYIIMH Ha MaTepHH-
CKHUX JIEPEBbSIX M CYXOCTOE, OOTOPEINBIX CTBOJIOB U IMHEH JAEPEBHEB CTAPILIETO T10-
KOJIEHHA, a TaK)Ke JIPEBECHBIX YIJIeH Ha MOBEPXHOCTH IIOYBHI IMOJ JIECHOW IOJ-
cruikoid. COCHOBBIE HacaXIeHHUs, cHOPMHUPOBABILIMECS HA BBIpyOKax 0e3 mpen-
LIECTBYIOLINX MOXKAPOB MM BO3JEHCTBUS OrHS HA IOYBY, BCTPEUAIOTCS] PEKO U
3aHUMAOT HEOOJIbIIINE TUIOIIAIH.

MOXHO BBIICTUTh TPH OCHOBHBIX IYTH BO3HUKHOBEHHUS COCHOBBIX
HacaxaeHui Ha CeBepe:

1) momHoe (WM TIOYTH TIOJIHOE) YHUYTOXKEHHE JIECHBIMHU TIOXKapaMu
HMMEBIIErocs IPeBOCTOS. IJTO IJIaBHBINA MyTh, OJarogaps KOTOPOMY B MPOILIOM
Ha CeBepe MOSBUIMCH OONBIIME IUIOMIAAW, 3aHSATHIE BBICOKONPOIYKTHBHBIMHU
COCHSAKAMH;

2) YHHYTOXXEHHE JIECHBIMH TIOKapaM{ M TMajlaM{ Ha BhIpyOKax JIpeBec-
HBIX OCTATKOB MOCJIE pyOOK U YIIydIIeHHE BOCIIPHUATHS CEMSH MOYBOH. ITO Me-

2*
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Hee PaclpoCTPaHEHHOE B IPOLUIOM U OTPAaHMYMBAEMOE B HACTOSIEE BPEMs SIB-
JICHHE HE MMEJIO0 PEIlalONIero 3Ha4eHUS! B BOSHUKHOBEHHH COCHOBBIX HacaXK[ie-
HUI;

3) 3aceneHne COCHOW 3a0pOIICHHBIX B JIeCy HOBHH (IIOJICEK) W TAIIEH.
Taxoli mpouecc Npoucxonui BOJU3U IePEBEHb U ObLI CBS3aH C BEJCHUEM KPECTh-
STHAMH TIOJICEYHO-OTHEBOr0 X03sHCcTBa. CyYIIHOCTH €ro 3aKIIYanach B TOM, YTO
YYaCTKH MPEIBAPHUTEIHHO CPYOICHHOTO H MOJICYIIEHHOTO Jieca (0OBIYHO Ha BO3-
BBIILICHHOCTSX C CYNECYaHbIMH U JIETKUMHU CYTJIMHUCTBIMU [TOYBAMHU) BBDKUTATIH U
B TeueHHe 3—4 JIeT MCIONB30BAIM IO/ TOCEB CENbCKOXO3SMMCTBEHHBIX KYJIBTYP
(poXb, NIeH); IOTOM OHM 3aIlyCKaJIUCh M 3apacTaiu jecoM. Ha Takux ywacTkax
[IPOM3PACTAIOT YUCTHIE U CMEIIAHHBIE COCHOBBIE, PEXE JIMCTBEHHBIE (C mpeobia-
JMaHueM Oepe3bl WM OCUHBI) HACAXICHUS, HEPEAKO JIOCTHUTAIOINEe HEObIBAION B
ycnoBusx CeBepa NMPOIAYKTUBHOCTH, BBIXOJAIICH 3a Mpeesibl OOHUTHPOBOYHON
mikanel. K cokaneHuto, MHOTHME M3 3THX XEMUY)XMH CEBEPHOM MPHUPOABI pac-
CTPOEHBI OECCUCTEMHBIMHU PyOKaMHu M CHIIBHO 3axjamieHsl. lIpekpacHbie cocHo-
BbIC MOJIOJAHSAKK NPOU3PACTAIOT U HAa MHOTOYHMCJICHHBIX IMallHAX, 3a6pOHleHHLIX
3a moclenHee MATUACCATHICTHE. 3acelieHHe COCHOI0 CTapOMaxOTHBIX 3eMeNb —
mupoko pacrupoctparnenHoe spierue [10, 15]. B CILIA maxe BbaeneH ocoObIi
BUJ COCHBI Pinus taeda, xoropsiii Ha3siBaeTcs old field pine, T. €. cocHa crapbix
noneii [10].

Bo Bcex cnmywasix ycmemrHoe 3aceleHrne COCHOM rapei, BRIpyOoOK, 3a0po-
IIEHHBIX «HOBWH» W TalleH OOYCIIOBICHO ONArompusATHOW BHEIIHEH Cpemoid,
OJTHOM CTOPOHBI, U HAJIMYMEM OOCEMEHHUTENIeH, ¢ Apyroi. B TaexHOW 30HE HC-
TOYHMKAMH CEMsIH Ha rapsfx M BbIpyOKax OOBIYHO CIyXaT yLENEBLIME OT IMOKa-
POB U pyOOK cTapsie COCHbI. be3MoBHBIC BETMKAaHbI, HEPEAKO UyIOM yCTOSIBILIHIE
MIPOTUB OTHEHHOW CTHXHWH, JAIOT XHU3Hb HOBBIM OBICTpOpAcTyImuM JiecaM. Bos-
pacT 3Tux nepeBbeB paziauueH. OObIYHO OH Kojebsercs ot 120 mo 250 ner, HO
Bcrpevatoress cocHel 300 ... 400 net u crapue [11]. B kauecTBe MaTepUHCKUX
MOTYT OBITh U MOJIOJIbIE JIEPEBBSI COCHBI, YCTOSIBILIME TP Toxkape. Hampumep, B
kBaptane 81 EmmoBckoro y4ueOHO-onbITHOTO Jecxo3a AI'TY cocHa B COCHOBO-
0epe30BOM Haca)KACHUM IOsIBUJIACH Mocie moxapa 1919 r. ot cemMsiH He TOJIBKO
€IMHUYHBIX PEJKO CTOSBIIMX CTapbIX COCEH, HO U 24—27-1eTHUX YLENEeBIINX OT
OTHSI COCEHOK, KOTOPBIX B TO BpeMs HacuuThIBanochk A0 70 mT. Ha 1 ra. Cyuaw,
KOrJa Mosozble cocHbl B 12 ... 30 yeT BbIIEpKUBAJIH JIECHBIE TI0XKAPbI, AaXe IM0-
BTOpHbIE, Habronan B apxanrensckux jecax U.C. Menexos [8]. MuTepecHO, 4TO
B psiJie CIy4aeB yCIEIIHOE BO30OHOBJICHHE COCHBI Ha OOIIMPHBIX TUIOMAJIAX Ta-
peil ¢ CHIIBHON CTENEeHbI0 MOBPEXKICHHUS JIEPEBbEB MOKAPOM OOECTIeUHBacTCs 32
CUET CEMSH, JAO03PEBIIMX Ha JEPEBbAX, CHIIBHO MOBPEXKAEHHBIX OrHeM. CTeHbI
Jieca Kak UCTOYHUK CEMSIH COCHBI MMEIOT pellaroliee 3Ha4yeHne Mpyu Bo300HOBIIe-
HUU COCHSKOB Ha HEOOJIBIIMX ydacTKax rapeii u BeipyOok. CemeHa Oepe3bl, 10-
CTOSTHHOM CITyTHHIIBI COCHBI, pa3JIeTaloTCsA Ha OUYEHb OOJIBLINE PACCTOSHHUS.

[Ipencrasisier mHTEpEC BOIPOC O POJIM B JIECOBO30OHOBUTEIBHBIX MPO-
meccax CEMAH, COXPAaHUBIIUXCA IIPH IOXKaApE B JecHOM MMOACTUIIKE U B BEPXHEM
TOPU3O0HTE IMOYBbI, T. €. UX ITOYBCHHOT'O 3aIrraca. JlecHbIE CIICUAIIMCTBI IPpUACP-
KHUBAIOTCS pa3HbIX MHeHUH. Hamm HaOmoAeHus 1al0T OCHOBaHKE NPEAIoaraTh,
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YTO HE3HAUYUTEINIbHAsI YacTh I€PEBbEB MOSBIACTCS U3 CEMSIH, YLEJNEBIINX B JIECHON
MOJICTUJIKE H MTOYBE MPH MOXKApPE U COXPAHUBIINX BCXOKECTb. JTO OJHA M3 MPH-
YHMH HaJIMYUs B JPEBOCTOSAX JEPEBLEB, BO3PACT KOTOPBIX PaBEH JaBHOCTHU MOXKapa.
Ho, xak moka3plBalOT TIIATEIHHO BBIIOJIHEHHBIC MOACUYETHI BO3PACTOB CPYOIICH-
HBIX JICPEBBEB, TAKHUE CIy4au HE TaK YK 4acThl. MBI CUUTAEM, YTO [IOYBEHHOMY
3amacy ceMsiH HeNlb3sl MpuAaBaTh OoJbloe, TeM Oojiee pelraroniee 3HaueHHE B
BO30OHOBJICHHH Tapei, Tak KakK K MpouuM (akTopaMm, HEOIarOmpHsATHBIM IS
HaXOXXKICHUS CEMSIH B NOJCTHUJIKE W IIOYBE, NPUOABISIETCS] CEPbE3HBIH TeMIepa-
TYpHBIH (aKTOp OTHs, PE3KO CHIDKAIOIINI BEPOSTHOCTh COXPAaHEHMST BCXOXKECTH
CEeMSIH.

JU1sl IpaKTUKY JIECHOT'O XO0351ICTBA BaKEH BOIIPOC O MPOAOIKUTEIBHOCTH
JIECOBO30OHOBHUTENBHOTO TIEPHOAA, T. €. IPOMEXKYTKA BPEMEHH, B TEUCHHE KOTO-
pOrO Ha OTOJICHHOM MOXapoM WJIH PyOKOW MecTe B €CTECTBEHHBIX YCIOBHSIX
(hopmupyeTcst Monooi Jtlec. MBI mpoBenn HAOMIOAeHHS Ha 85 MPOOHBIX TUTOMIA-
I51X, 3JI0’)KEHHBIX B COCHSKaX IMATHAALATH JICCHUYECTB CPEAHEH M FOKHOH MOA-
30H Talru. AHaINU3 NOJyYEeHHBIX MaTepUalIoB Mokasaj, 4Tto B 70 % ciydaes ye-
COBO300HOBUTENBHBIHN Tieproa cocTapmsier 1 ... 3 roaa, B 20 % paBeH 4 ... 5 ro-
nam ¥ yumb B 10 % pacraruBaercsa Ha 6 ... 8 ner. Takum oGpaszom, mpuponaa,
eclii el He MellaTh, TApaHTHPYET BOCCTAHOBJIEHHE BBICOKOMPOMYKTHBHBIX COC-
HOBBIX JIECOB Ha BBIPYOKaX C BO3JCHCTBUEM OTHS Ha IOYBY M TapsAxX MPEUMYIIIe-
CTBEHHO B IEPBOE ITWIETHE MOCTIE MOoXapa U JIMIIb Ha HE3HAUYUTEIbHON 4acTu
Y4acTKOB rapei uepes 6 ... 8 net. HoBoe mokoJieHue jeca HaUMHAET HOSBIATHCS
B MEPBBII TOJA mociie moxapa. bepe3a kak Mmopoja-MoOHEp, AaBas €XEroHO
OTPOMHOE KOJIMYECTBO CEMSIH, B IIEPBBIH K€ TOJl MOCESIETCS Ha MIIOMAIH H0XKa-
pHILL, IpUYEM, KaK MPaBUJIO, Cpa3y B OOJIBIIMX KOJUYECTBAX, HEPEAKO JOCTHIa-
IOIMUX HECKOJBKUX ThICAY BCXOJ0B Ha 1 ra. Jlume B PEAKHUX ClIy4dasx HU3-3a HEC-
0JIarONPUATHBIX YCJIOBHH (3apakeHUE CEMSIH CyMuaThiM Irpudom Sclerotinia betu-
lae Woron., OBpeXe€HHE THIYMHOYHBIX CEPEXKEK MO3AHUMH BECEHHUMH 3aMO-
PO3KaMH, NOXIJIWBAsA IOroJa, MmOBTOPHBIC JICCHBIC ITOXKapbl, CUJIBHOIICIOYHAA
peaKknuAa CpC€lbl Ha IMOBECPXHOCTU IOUYBBI, YPE3MCPHOC IMPOKAIUBAHUC IMOYBBLI U
Ip.) MaccoBoe IHoceNieHne Oepe3bl HECKOJIBKO OTAAISIETCS] BO BpEMEHH, HO HE 00-
nee yeM Ha 3 ... 5 ner. B mocnenyromue roapl 6epesa npoaonKaeT HOCEAThCS.
dopmupoBanre Oepe30BON YaCcTH CMENIAHHOTO COCHOBO-0EPE30BOTO JIPEBOCTOS
3aBepluaeTcsl B HepBble mATh JeT. CocHa MOosBIIsETCS Ha MOXAapHILE OIHOBpE-
MeHHO ¢ Oepe3oit wiu uepe3 3 ... 5 et mocie moxkapa. MaccoBoe BO30OHOBIIE-
HUE COCHBI B OOJIBIIIMHCTBE CIy4YacB MPOUCXOAMT Yepe3 2-3 rojaa mocje mnoxapa,
pexe — 4uepe3 ToJl WU MO3JHee TpexX JeT. Pa3HHIbl B JIECOBO300OHOBUTEIBHBIX
nepuojax 1o TUIAaM Jieca HE BBISIBHIOCh. OTO OOBSACHIETCS OTHOCHUTEIIBHO OJH-
HAKOBBIMH MHUKPOKJIMMATOM M YCIIOBUSMH JIECOBO30OHOBJICHUSI TMOCIIE TOXKapa.
OCI/IHa, BCTpCUarouascsa B HEe3HAYNTEJILHOMI IMPUMECH, TTOCCIIACTCA OJHOBPEMEHHO
¢ Oepe3oti.

[Iponecc paccenenus enu, MOCTOSIHHOW CIIYTHHIIBI COCHBI U O€pe3bl B BbI-
COKOITPOAYKTHUBHBIX COCHAKAX KHUCIMYHO-TPABSAHBIX, KUCIWYHBIX, YEPHUYHBIX U
6pyCHI/IT-IHBIX, IMPOUCXOUT C IEPBLIX JIET IMOCJIC MMOXKapa U JJIUTCA MHOTUE I'OJAbI U
necatwietus. OaHako B (OPMHPOBAHMHM OCHOBHOTO SIpyca OHA Y4acTBYET B He-
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OO0JIBIIIOM KOJMYECTBE M M3-3a MEIJIEHHOTO POCTa JOJIT0 OCTAeTCs B IMOAPOCTE U
BTOPOM sIpyce.

BricTpoe 3acenenue rapeit cocHOM u Oepe30i 0OBSICHIETCS, ¢ OAHON CTO-
POHBI, OJAarONPHUATHBIMU YCIOBUAMHU IIPOU3PACTAHUS, B KOTOPBIX OAHO M3 IJIaB-
HBIX MECT INPUHAIUIEKHUT (PU3NIECKUM U OMOXMMHUYECKHM CBOMCTBAM IIOYB JieC-
HBIX TapeH, ¢ ApYroi — HAJIM4YKMEM JIOCTATOYHOro KonudecTBa ceMsH. [loxm BO3-
JeficTBUEM OTHS OOHa)KaeTCs MUHEPAIbHBIN CJI0H MOYBBI, CHIXKAECTCS €€ KUCIIOT-
HOCTb, YBEJIMYHMBACTCS COIEPKAHWE IOIBIKHBIX COCIUHEHUH KalbIMs, KaJHs,
¢docthopa, ycunuBaroTcsl MpoLecchl HUTPU(HUKAIMK; HA TTOYBAaX BBICOKOMPOIYK-
TUBHBIX THUIIOB Jieca aKTUBU3UPYETCS >KU3HEACATENLHOCTH MHKPOOPTaHHU3MOB.
Bce ato ciocobcTByeT ynyumeHuro jgecoBo3o0HoBneHus. [lo maenuto U.C. Me-
nexoBa [8, 9], He’db3s OTPULIATh MOJIOKUTEITBHON POJIH JIETKOT0 MOBEPXHOCTHOTO
BO3/ICHUCTBHS OTHA JaXKe B JIMIIAWHUKOBBIX THUIAX Jieca ¢ OYeHb OeTHBIMU Iecya-
HBIMH T1I0YBaMH.

OtpurniaTenbHOE BO3IEHCTBIE OTHSI OOJBIION CHIIBI M MPOIOIKUTEIHHO-
CTH BBIpa)KaeTcs B YIUNIOTHEHHU U CIIEKAHWU BEPXHETr0 TOPU30HTA TMOYBHI, CHUKE-
HUM OOIIeH MOPO3HOCTH M YXYALICHUW adpalliii, YHHYTO)KEHUHN Ha OETHBIX T0Y-
Bax U 0€3 TOro MajbIX 3allaCOB OPTaHMUYECKUX BEILECTB U OCIA0JICHUH KU3HEes-
TeNBbHOCTH OakTepuii. Bce 3T0 MOXeT HeGIAaronpusITHO CKa3aThCcs Ha BO3OOHOB-
JICHUU ¥ TIPOLYKTHBHOCTH Jieca.

A.B. Tropun Bo3pakan MPOTUB MHEHHS O MOHMKEHUU MPOIYKTUBHOCTHU
jieca OT YHHUUYTOXKCHHUSI OTHEM OPraHMYeCKOro BellecTBa MOouYBbl. OH yCTaHOBHI,
YTO JIECHBIE TTOXKAPHI, JaKe MHOTOKPATHBIE, HE IPUBOIAT K YXYALICHHUIO YCIOBUN
npouspactanus. Ilo ero naHHbIM, ONAaronpusTHBIE YCIOBHS VIS MOSBICHHUS
BCXO/IOB COCHBI M X POCTa B HaHOOJIbIIECH MEpe CO34aBajIiCh TOI1a, KOTla M04Ba
Ha OTOJICHHBIX MPOCTPAHCTBAaX Oblla MUHEPAIM30BaHA C HAUOOIBIIEH MOIHOTON
[19].

Uccnenoparens ceBepHbix JiecoB A.A. Kupumnos nucan: «Ha noxapu-
[Iax MPUXOJUTCS BUJIETh YyJAHbIE COCHOBBIC HACAXICHUSI C CHIIBHBIM POCTOM, YTO
HE CBHUJICTEIHCTBYET O MEPEeyTOMIICHHH TIOYBBI, HECMOTpPS HA MHOTOBEKOBOM poCT
MPEAIIECTBYIOIIMX MATEPUHCKUX HACAXACHUID) [6].

WnTepecHa u apyras cTOpoHa MpoLEecca — MAacCOBBI HaleT COCHOBBIX
CEeMSH Ha IUIOIIaau Trapeil B mepBble 2-3 roja mocie moxkapa. C Gepesoit 3TOT
BOIIPOC SICeH, Tak Kak 00a ee Bumaa (Betula verrucosa Ehrn. u B. pubescens Ehrn.)
IUTOIOHOCST €XKErofHo M oOMIbHO. llepHoanYHOCTh ypOXKalHBIX JIET y COCHBI
pa3nuvHa W 3aBUCUT OT (JaKTOPOB BHEMIHEW cpeipl. Ho, kak mokaszaiyd MHOTO-
netuue uccnenoBanusa C.B. AnekceeBa u A.A. MonuanoBa [1], B ceBepHBIX Jiecax
COCHA IIIOJJOHOCHUT TIOYTH €KET0IHO, JaBasi IpH ciaboM ypoxkae ot 24,0 no 68,0
THIC. TTOJTHO3EPHUCTHIX ceMsiH Ha 1 ra. Takoe KOIM4YecTBO CeMsH MpU paBHOMEp-
HOM HX pasjieTe Mo CBOOOJHOH OT Jieca TUIOIAAN B OJIATONPHUSATHBIX MOYBEHHBIX
YCIIOBUSIX BIIOJIHE MOXKET O0OECIIEUHThH YCHEITHOE BO30OHOBIICHHE COCHBI, HE T'O-
BOps YK€ O roJlaX C MOBBIIIEHHBIMUA M OOMIBHBIMH ypPOXKasiMU, KOTOPBIE B YCIIO-
BUSIX  CpeIHE M  I0)KHOW  TMOJ30H  TaWrhm  TOBTOPSIIOTCS  Yepe3
2-3 roga. Ommpasce Ha uccnegoanus C.B. AnekceeBa m A.A. MomyaHoBa u
CBOU HaOJIOACHUS, MBI NMPHUIUIM K BBIBOAY, YTO B ycioBHsix CeBepa OJHUM H3
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(aKTOpOB YCIENIHOTO U OBICTPOTrO 3aceleHUs rapeil COCHO SBIISETCS €€ CIIO-
COOHOCTP K TIOUTH €KETOTHOMY IIIOJIOHOLICHHIO.

Kak oTmedeHo Bblle, MaccoBoe BO30OHOBJICHHWE COCHBI MPOUCXOIUT B
OCHOBHOM depe3 2-3 rofa nocie mnoxapa. MaccoBblil HaJIeT ceMsH B 3TOT EPUOL
00YCIIOBJIEH YyCHJICHHEM IUIOJOHOIIEHUS, KOTOPOE B PSIE CIIy4yaeB COBIANAET C
MepUoJjaMHu CEMEHHBIX JIET. B OCHOBHOM >K€ MaccOBBIH HaJleT CeMsIH, 0COOCHHO
Ha TPEeTUil rof mocie moxapa, BEpoATHO, OOBACHIECTCS] OOJIBIIUM NMPUTOKOM IIH-
TaTeNbHBIX BEIIECTB, COJIHEUHOI'O CBETA U TeIUIa K YLEJEBIIMM OT I0)Kapa coc-
HaMm. B03MOXXHO TakXke, 4YTO YBENWYCHHBIH MPUTOK YIICKHCIOro T'a3a U BHICOKas
TeMIeparypa moxapa, BO3JeHCTBUIO KOTOPBIX MOJBEPTajIiCh yIENEBIINE 1ePEBbS
COCHBI, OKa3bIBAIOT CTUMYJIUPYIOILEE NeHcTBUE Ha (hpU3MOIOrHUecKe IPOLECCHI,
CBSI3aHHBIC C YCHJICHHEM ITUIOJIOHOMICHHS. 3/1eCh YMECTHO BCIIOMHHTH OIBITHBIE
paboThl MO MOBHIIICHUIO TUIOJOHOIIECHHUS COCHBI, MPoBoAuBIIHECS B CHBEPCKOM
necxo3e Jlennnrpaackoi obnactu [2]. Ha BTOpoii rog mocie oOKHUTaHUSI KOPBI
CTBOJIOB Ha JIEPEBBAX COCHBI 3aBSA3aI0CHh OONBLIOE KOIHYECTBO I1ogoB. Ho B
MOCJeYIONINe TOAbl YPOKau PE3KO COKPATHIIUCH, TaK KaK BO3POCIO KOITUYECTBO
MYCKHUX IIBETOB, & CHJIIBHO TPAaBMUPOBAHHBIC IEPEBbS IOCTETIEHHO MTOTHOATH.

B necax CeBepa Takux ONBITOB HE OBIJIO, XOTS OHU U 3aCIYKHBAIOT CEPb-
€3HOT'0 BHUMAaHUS JIECOBOJIOB. EcTecTBeHHBIE J1€COBO30OHOBUTENLHBIE MIPOIIECCHI
MO rapsM TOBOPST camu 3a cebs. HaydHo mocTaBieHHBIE OIBITHI C Pa3TUIHBIM
PEKUMOM BO3/IEHCTBHS OTHSI HA CEMEHHBIE JIEPEBbs U IOYBY, BEPOATHO, TOMOTYT
HalTH HanOoJee F3PPEeKTUBHBIE CITIOCOOBI OTHEBOW OYHCTKHU JIECOCEK, YTO, B CBOIO
ouepe/ib, MO3BOJUT HAMPABISATh ECTCCTBEHHBIC CHIIBI IPUPOJBI B JKEIaEMYIO IS
YeJIOBEKa CTOPOHY IPH HAWMEHBLINX 3aTpaTax CHJI U JACHEKHBIX CPEACTB HA UC-
KyCCTBEHHOE BOCCTAHOBJICHHUE JIECOB.

Takum 0Opa3oM, HampaniuBaeTcsi BEIBOJ 00 ONIMOOYHOCTH TOJHOTO HC-
KITIOYEHUS W 3allpelIeHus CIUIONIHBIX MAaNOB KaK OHOTO U3 COCcOOOB OYMCTKU
MecT pyOok u 3(h(heKTUBHOTO MEPOIIPUSATHS 10 COACHCTBHIO €CTECTBEHHOMY BO3-
OOHOBJICHUIO BBICOKOIPOIYKTUBHBIX COCHIKOB [13]. B ompeneneHHbIX yCIOBHUSIX,
MpU COOJIIOJICHUM MEP TMPEAOCTOPONKHOCTH M TMPHU 00S3aTEIBHOM OCTaBJICHUU
COCHOBBIX CEMEHHHKOB 3TOT crioco0 onpasnad. Haubosee mpremiieM OH B BBICO-
KOIPOJIYKTUBHBIX COCHSIKAX, TJI€ HEIIeJIeCO00pa3HO COXPAHATh €JIOBbIA MOAPOCT.
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JL.D. UTTATOB

HWnatos Jleonapn ®enoposud poamics B 1936 r.,
OKOHYMII B 1959 r. ApXaHrenbcKuii JiecoTeXHuYe-
CKHIl MHCTHUTYT, KaHJU/IAT CETbCKOX03aHCTBEHHBIX
HayK, npodeccop Kadeapel JECHOH Takcaluu |
JIecCOyCTpoiicTBa ApPXaHTENBCKOTO TOCY/IapCTBEH-
HOTO TEXHHYECKOTO YHHUBEPCHUTETA, 3aCITy:KEHHBIN
necopox P®. Hwmeer Oonee 140 myOnukanumii mo
BOMIPOCAM CTPOEHHS, POCTa M TIPOAYKTHBHOCTH
JIPEBOCTOEB MCKYCCTBEHHOTO WU €CTECTBEHHOTO
npoucxoxaeHus Ha EBpomneiickom Ceepe.
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POCT OIIBITHBIX KYJIBTYP C.B. AIEKCEEBA,
CO3JIAHHBIX ITOCAJIKOM U IOCEBOM

HccnenoBanbl BapUAHTBI 46-1eTHUX OIBITHBIX KyJbTYyp, CO-
3JIaHHBIX IIOCEBOM M MOCAIKON. BEIABICHBI HCKOTOPLIC IpeUMylic-
CTBa B pOCTC U NPOAYKTUBHOCTHU MMOCAZOK IMEPE] NOCEBAMU U KYJIBTYP
nepe €CTCCTBCHHBIMU IPCBOCTOSAMU.

The variants of 46-year forest trials formed by planting and
sowing have been investigated. Some advantages in the growth and
productivity of plantings to sowings have been revealed as well as
trials to natural forest stands.

OmnbITHBIE KYyIBTYPBI COCHBI B O003€pCKOM JIecx03e ApXaHTeNIbCKOW 00-

JmactH, 3aokeHabsle B 1949 r. BumaeM JecoBoioM C.B. AJlekceeBBIM, SIBIISIIOTCS
yHI/IKaJII)HBIM HaquBIM O6’beKTOM. 9TO HE TOJIBKO CaMbI€ CTapBIC Ky.HI)Typr I10-

JIOOHOTO pojia B 00JIaCTH, HO W HanboJiee 3HAYUTENbHBIEC TI0 OOMIINIO BApPHAHTOB

(15 B mocankax u 13 B moceBax). Ilmomans kaxmoro BapuanTta KyiasTyp — 0,5 ra

(50 x100 ™), pasmep mmomanok — ot 0,09 10 2 M’, YHCIO CesHIEB (ITOCEBHBIX

MecT) B miomanke — oT 1 mo 80 mir., gucio 1miomanok Ha 1 ra — ot 0,4 mo

7 Toic.T. ( Tabmd. 1).

BapI/IaHT])I CO31aHM ONIBITHBIX KYJbLTYP

Tabnuma

1

Howmep Yucno Pazmep Pasmemenue Yucno miontagok Ha lra, mr.
BapHaHTa CESIHIIEB B TUTOIIAMIKH, TUIOMIA/IOK, IUIAaHOBOE (axTHueckoe
IJTIOIIAKE, IIT. M M ITocanka IToces
1 5 1x1 4x3 832 704 686
2 9 1x1 HepaBHoMepHOE 864 864 -
3 15 1x1 4x3 832 788 774
4 20 Ix1 4x3 832 714 808
5 1 0,3x0,3 1,3x0,8 9560 6934 7530
6 9 0,7x0,7 4x4 625 570 622
7 20 I1x1 4x4 625 604 612
8 40 2x1 5x4 500 396 396
9 80 2x2 5x4 500 476 372
10 1 0,3x0,3 2x2 2500 1804 -
11 9 1x1 5x5 400 428 362
12 9 1x1 4x4 625 538 560
13 9 1x1 4x3 832 770 728
14 9 1x1 4x2 1250 688 1114
15 9 1x1 2,5%2 2000 1560 1096
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Tabnuna 2
TakcauuoHHbIE MOKA3aTeNU 46-71€THUX KYJIbTYP, CO3AHHBIX NMOCAIKOM, 10 BADUAHTAM
Homep Cpennue ms cocHbl | Yuceno pactymux | CymMa miomanei 3amac, M°/ra Coxpan-
CocraB JICPEBHEB, IIT./Ta CEYCHHUH, . | [lonmHoTa | HOCTB,
BapHaHTa BBICOTA, M | TAMETP, CM [~ o T o T coorer | obmas | COSHH! obmmii o

1 5,5C3,950,60c, en.E 14,8 13,3 1145 | 2330 15,5 28,6 123 225 0,96 32,5

2 5,0C4,650,30¢0,1E 13,6 12,1 1230 | 2680 14,1 28.9 113 227 1,02 15,8

3 6,3C3,450,30c, en.E 13,9 13,0 1465 | 2565 15,7 25,0 117 185 0,87 12,4

4 5,0C4,450,30c¢,0,3E 14,1 13,7 827 1725 10,2 21,3 78 155 0,74 5,6

5 5,7C4,2B50,10c, en.E 14,4 12,7 1535 | 2775 17,0 31,2 130 228 1,06 22,1

6 6,6C3,350,10c, en.E 15,1 15,1 873 1750 15,8 24,1 129 196 0,80 17,0

7 5,9C3,850,30c, en.E 14,4 13,7 1018 1929 14,9 25,8 120 205 0,88 8,4

8 5,9C3,7650,20¢0,2E 14,1 13,0 993 2340 13,1 22,9 105 177 0,79 6,3

9 5,2C4,760,10c, en.E 13,8 11,1 1269 | 2248 12,2 24,0 98 188 0,84 33
10 6,4C3,050,50¢0,1E 15,9 16,3 729 1452 15,0 243 127 199 0,78 40,4
11 7,1C2,8B0,1E, en.Oc 15,4 15,9 750 1427 15,0 22,0 125 176 0,72 19.4
12 7,7C2,060,20c0,1E 14,6 14,1 1075 1682 16,8 22,5 136 177 0,76 22,2
13 8,1C1,650,2E0,10c 14,8 13,4 1481 1959 21,0 26,2 164 202 0,88 21,4
14 6,6C3,250,20c, en.E 14,7 14,2 1007 1660 16,0 23,5 123 187 0,79 16,3
15 7,0C2,560,50c¢, en.E 14,8 12,1 1880 | 2765 21,6 31,3 175 250 1,05 13,4
Cpeanee | 6,3C3,350,30c0,1E 14,5 13,6 1151 2087 15,6 25,4 125 198 0,86 16,4
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KynbTypbl co31aHBI B OAHOPOAHBIX JIECOPACTUTENHHBIX YCIOBUSAX Ha BbI-
pyoke 1940-1941 rr. nepecroitHoro cocHsika yepauyHoro III kmacca GoHurerta.
[IpmwxuBaeMocThs B TOx co3fanus koiebanachk ot 65,0 10 96 % (coOoTBETCTBEHHO
BapuaHThl 9 u 14) B mocaakax u ot 21 mo 94 % (Bapmantel 6 u 15) B moceBax.
AHanm3upysi IprXUBaeMOCTh B mepBbie nBa ronxa, C.B. Anekcees [1] oTrmeuan,
YTO TPUYMHBI €€ CHIKEHHSI KPOIOTCS B YACTUYHOM IMOBPEXKICHHUU CESIHIIEB MPU
MepPEeBO3Ke, HEYCTOMYMBON MMOTO/Ie BO BpeMs MOCAJOK U MOCEBOB, B BRDKUMAaHHUU
BCcxoq0B Mopo3oM. CozmaHue KyiasTyp THe3namu, o maeHuio C.B. AnmekceeBa
[1, 2], sBysieTcst OTHOM M3 Mep OOPBOBI MPOTUB 3TOTO CEPHLE3HOTO OTPUIIATEIHHO-
ro gakTopa.

K coxanenuro, B TeueHNE UIMTEIHHOTO MEpHOAa HE OBUIO HAOMIOACHUN
3a COCTOSTHMUEM OMBITHBIX KynbTyp. Jlump B 18-19-netHux xynetypax @.T. I1u-
rapes u Jp. [5] npoBenu o0cienoBanus BapuantoB 1, 4, 5, 13, 15. Onu oTMeTH-
7Y, 9YTO BBICOTA HanOoJee KPYIMHBIX JIEPEBHEB COCHBI BO3PACTAET C YBEIHMUECHHUEM
TYCTOTHI, HO JI0 ONpe/eNieHHbIX npeenoB (e 6onee 10 ...12 mT. B mmomanake), a
3aTteM cHmxkaercs. Hamu neranbHo uzyueHsl 28—30-eTHHE KYJIbTYpBl BCEX BapH-
aHTOB. Pe3ysbraThl MCCle0BaHUN OMYOJUKOBAHBI B psije padot [3, 4, 6]. Uepes
16 net, B 1994-1996 rr., B KynbTypax MpOBEIEHBI IIOBTOPHBIE MTEPEUETH U HE0O-
XOAMMbIC U3MEPEHUS Ha TIOCTOSHHBIX MPOOHBIX IUIOIMIAASX BO BCEX BapUaHTax *.
HononautensHo Ha mosioce 10 M BOKPYT KyJIbTYp H3y4YEeHBI APEBOCTOU €CTe-
CTBEHHOT'O TIPOUCXOKIeHHA (TUTOIIah mepedera 2,2 ra).

K momeHTy moBTOpHOTO OOCIENOBaHUSA KYIBTYPHI JOCTHTIN CpaBHU-
TEJIHHO BBICOKOTO BO3pacTta (46 JieT), HO Ha BEeIMYMHE TaKCAIlMOHHBIX MOKa3aTe-
Jiel TMPOJOIIKaeT CKa3bIBaThCS CIOCO0 co3maHus. Tak, CpeiHsisi BHICOTA COCHBI
kosebnercs ot 13,6 mo 15,6 m; cpennmii auametrp ot 11,1 mo 16,3 cm; cymma
omazeil ceyenuii ot 9,6 1o 21,6 m*/ra; monsora ot 0,74 mo 1,06; 3amac or 78
no 175 »’ na 1 ra (ta6um. 2).

JeTanpHBIN aHATN3 Pe3yNIbTaTOB MCCIIEOBAHNMN TTO3BOJIHI BBISBUTH OCO-
OeHHOCTH (OPMHPOBAHHS M POCTa JAPEBOCTOEB, MOAMEYEHHBIE W B 30-1meTHHX
KyJIbTYypax. YBEIHYCHUE YMCIIa MOCAJT0YHBIX (ITOCEBHBIX) MECT B IUIOIIAJIKE HE
MPUBENI0 K CKOJBKO-HUOYAbh 3aMETHOMY YBEIHUEHHIO 3amaca. Haobopor,
HauOonbmas coxpanHocth (40,4 %) Habnromaercs B Bapuante 10 ¢ oqHUM cestH-
1IleM B IUIOIIaAKe, a HauMenbas (3,3 %) B Bapuante 9, T1ie B IUIOMIAAKaX pa3Me-
pom
2 x 2 M ObUI0 BhICaKeHO 1O 80 cestHIeB. 3arac COCHbI B BapraHTte 9 coctaBui 98,
B BapuanTe 10 — 127 M’. B BapuaHTax ¢ GOIBIIMM YHCIOM T10CAJOYHBIX MECT Ha
1 ra, KaK MPaBWIIO, MEHBIIE CPEAHHIA TUAMETP U CPeIHsIs BhIcoTa COCHBI. C BO3-
pactom B GpopMuUpOBaHHUU OoJiee POIYKTUBHBIX JAPEBOCTOEB BCE OOIBIIYIO POJIb
UTpaeT YMcIIO IUIOIAA0K Ha | ra.

TenneHunss K BBIPAaBHUBAHUIO TAKCALMOHHBIX IOKa3aresiel, 0COOCHHO
TYCTOTBI, Oy/IeT HaOJroNaThCs elle JIUTENbHoe Bpemst. [IpolioinkaeTcss MHTEH-
CHUBHBI TIPOLIECC  €CTECTBEHHOTO M3PEKUBAHUS, KOTOPBIM, HECOMHEHHO,

* B moneBpIx paborax npuHIManu ydactue cryaeHtsl AI'TY U. butkos, A. bo-
reac, O. I'puropses, P. Komapos, A. KypssaoB, K. Cyxoemkus, O. ITinporos, KoTopbM
aBTOP BBIPAXKAET UCKPEHHIOIO 01arolapHOCTb.
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BO3pacTaeT Iociie MOJIHOTO CMBIKAHUSA KPOH JepeBbeB MEeXAY momaakamu. Oc-
HOBaHUEM MJIsl 3TOTO CIYKUT OOJBIIOE KOJTUYECTBO OAYMHEHHBIX JICPEBBEB (B
CpeIHEM ISl BCEX BapHaHTOB Mocaaok 28,4 %). Ha rocnoacTBytome npuxoant-
cst 24,2%, a 47,4%, T. e. IOYTH MOJIOBUHY BCEX JACPEBHEB, COCTABIISIFOT CYyXOCTOM-
Hele. Bemmka muddepennmanus nepeBpeB 1o pazMepaM. B gactHoCTH, quameTp
Ha BbICOTE rpyau kosieosercs oT 2 10 32 cM. OcoOEHHOCTh pOCTa THE3IOBBIX
KyJIBTYp B CEBEPHBIX YCIOBUSX — KpaitHe 3amemyieHnsbli (10 et u 6osee) pocT 1o
BBICOTE TTOJYMHEHHBIX JAepeBheB. Ha 3T0 MBI 0Opammanu BHIMAaHUE eI1e P U3y-
yeHuH KynbTyp 30-meTHero Bo3pacta [3].

CpaBuenue 30-71eTHHUX KyJIbTYp, CO3aHHBIX pa3HBIMU METOJaMH, IOKa-
3aJI0 MPEUMYILECTBO MMOCEBOB 10 YUCIYy PACTYILUX OEPEBLEB COCHBI Ha 72,8 %.
ITo ocTanbHBIM TaKCAIIMUOHHBIM IOKAa3aTCJIAM IMOCCBBI SIBHO YCTYIIAJIW MMOCAAKaAM:
o cpeaHeit Beicote Ha 18,9, cpenqnemy auametpy Ha 29,2, 3amacy Ha 16,7 % [6].
K 46-netHeMy Bo3pacTy pas3inyus CrIaJUIUCh B OCHOBHOM 3a CUET OTMHUPAHHUA
0O0JIBIIOTO KOMMYECTBA TOHKOMEPHBIX JIEPEBBEB B IOCEBAX, TNE UII COCHOBOI
YacTH JIPEBOCTOS BCE €IIE OCTAIOTCs 00Jiee BRICOKMMHU T'YyCTOTa, CyMMa II0MIaaei
CEUYCHHUI M OTHOCHUTENIbHAs MmojHoTa (cooTBeTcTBeHHO Ha 41,5; 7,1 u 17,4 %).
OpHaKo MPEeNMyIIeCTBO TOCAZOK COXpaHSETCS: 1O CPeTHEH BBICOTE COCHBI Ha
9,7, cpennemy nuamerpy Ha 15,4, o 3anacy Ha 2,4 % (tabi. 3).

Tabnumna 3
Paznuyne TakcaMOHHBIX NOKAa3aTeJieil JpeBoCToeB
B 3aBUCHMOCTH OT IPOMCXOKICHUS
KynbTypbl Jpesocroit Paznuuue ot
TaxcallMOHHBIN €CTECTBEHHOTO mocasiok, %
II0Ka3aTelib HOC&HKOﬁ TIOCEBOM [IPOUCXOKIACHUA | KYJIBTYP | ECTCCTBEHHOT'O
MOCEBOM | IPeBOCTOs
Bospacr, ner 46 46 49 0 6,5
[IpoueHT yyacTusi COCHBI
B cocTase, % 63 64 29 1,6 54,7
Uucno pacTyumx
JICPEBBEB, IIT./TA:
BCETO 2087 3297 1690 58,0 -19,0
COCHBI 1151 1629 213 41,5 -81,5
CpenHsist BHICOTa COCHBI, M 14,5 13,1 13,1 -9,7 0
Cpennuii tuameTp cocHel, cM| 13,6 11,5 15,1 -15.4 26,4
Cymma miomazieit ceuyeHuii,
M/ra:
BCETO 25,4 27,6 16,0 8,7 -37,0
COCHBI 15,6 16,7 3,8 7,1 -75,6
3anac pacTylIuX JepEBbEB,
M/ra:
BCETO 198 185 104 -6,7 -47,5
COCHBI 125 122 30 -2,4 -76,0
ITonHOTA 0,86 1,01 0,58 17,4 -32,6
Knacc 6onurtera 1,8 11,3 11,5 -27,8 -38,9
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[lo cpaBHEHHMIO C €CTECTBEHHBIMH JIPEBOCTOSMH, C(HOPMHUPOBABIIMMUCS
Ha TOM ke BBIPyOKE B aHAIOTWYHBIX JIECOPACTHTENILHBIX YCIOBHUSX, BCE BaKHEH-
[IMe TaKCAllHOHHBIE MMOKA3aTeNn KyJIbTYp CYIIECTBEHHO BBIIIE, 32 HCKIIOUEHHUEM
cpennero aquametpa (Tabdmn. 3). XOTsS eCTeCTBEHHBIM APEBOCTOW Hadasl (hOPMHPO-
BaThCS Ha 8 JIET paHbIIle, YEM CO3]aBAINChH KYJIBTYpHI, B HEM PAcTYIIUX IEPEBHEB
MeHbie Ha 19 (o cocHe Ha 81,5), a 3anac Ha 47,5 %. EcrtecTBeHHBIH MyTh J€co-
BOCCTAHOBJICHHSA HE oOecrnedmst mpeobiafaHus TIIaBHOM MOPOIBI — COCHBI, yda-
cTre KoTopoii He mpessimaet 30 %.

Takum 00pa3om, UTOTH U3YYSHHS OTBITHBIX KYJIbTYp Kak 30-1eTHero, Tak
u 46-71eTHET0 BO3pacTa MOKa3bIBAIOT HEKOTOPBIE MPEUMYIECTBa MOCAI0K Tepen
MMOCEBaMH U TTOATBEPKIAIOT [EIeCO00Pa3HOCTh NCKYCCTBEHHOTO BO3OOHOBIICHHUS
MO CPAaBHEHHUIO C €CTECTBCHHBIM Ha BBIPYOKaX COCHSKOB YEPHHYHBIX B CEBEPHOMN
MOJI30HE €BPONENCKON Talru.
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CeMsIH COCHBI M €I B TI0CeBaxX Ha BhIpyOkax // Bompock! siecokyinpTypHOro nena Ha EB-
poneiickom Cesepe. - Apxanrensck: AWMJIMIIX, 1974. - C. 79 - 96. [6]. [lonsgakoB
A.H., UnatoB JI.®., Ycnenckuii B.B. IIpoayKTUBHOCTb JECHBIX KYJIbTYp. -
M.: Arponpomuzaar, 1986. - 240 c.
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H.A. BABUY, I' M. TPABHUKOBA, H.IT. TAEBCKUH

babma Hukomaii AnexceeBnu pommics B 1947 r.,
okoH4ms1 B 1971 1. ApXaHrenbCKuii JieCOTeXHHYE-
CKMH HWHCTUTYT, JOKTOpP CeJIbCKOXO3SIHCTBEHHBIX
HayK, podeccop Kaeapsl JECHBIX KyIbTyp U MeXa-
HH3aIHH JIECOXO3SHCTBEHHBIX paboT ApXaHTelbCKO-
IO TOCYJapCTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA.
Hmeer 100 mewaTHBIX pabOT B 0OOJACTH TAaeKHOTO e

HCKYCCTBEHHOI'O JIECOBOCCTAHOBJICHUS. 1 % - //



TakcanMOHHbIE MOKA3aTEIH 46-1eTHHX KYJbTYP, CO3AaHHBIX HOC?IZ[KOﬁ, Mo BapuaHTaM

TaGnuna 2

Cpennue ans cocHbl | Yucno pactymux | Cymma miomaaei 3amac, m°/ra Coxpan-
Howmep CocraB JIepEBBEB, IIT./Ta cedeHnit, M>/ra [onHroTa HOCTB,
BapHaHTa BBICOTA, M | MAMETP, CM [~ T e ™ oot | obmas COCHBI o0muit %

1 5,5C3,950,60c, en.E 14,8 13,3 1145 2330 15,5 28,6 123 225 0,96 32,5

2 5,0C4,6650,30¢0,1E 13,6 12,1 1230 | 2680 14,1 28,9 113 227 1,02 15,8

3 6,3C3,450,30c, en.E 13,9 13,0 1465 2565 15,7 25,0 117 185 0,87 12,4

4 5,0C4,450,30c¢,0,3E 14,1 13,7 827 1725 10,2 21,3 78 155 0,74 5,6

5 5,7C4,2B50,10c, en.E 14,4 12,7 1535 2775 17,0 31,2 130 228 1,06 22,1

6 6,6C3,350,10c, en.E 15,1 15,1 873 1750 15,8 24,1 129 196 0,80 17,0

7 5,9C3,850,30c, en.E 14,4 13,7 1018 1929 14,9 25,8 120 205 0,88 8,4

8 5,9C3,750,20c0,2E 14,1 13,0 993 2340 13,1 22,9 105 177 0,79 6,3

9 5,2C4,760,10c, en.E 13,8 11,1 1269 | 2248 12,2 24,0 98 188 0,84 3,3

10 6,4C3,060,50¢0,1E 15,9 16,3 729 1452 15,0 24,3 127 199 0,78 40,4

11 7,1C2,850,1E, en.Oc 15,4 15,9 750 1427 15,0 22,0 125 176 0,72 19,4

12 7,7C2,060,20¢0,1E 14,6 14,1 1075 1682 16,8 22,5 136 177 0,76 22,2

13 8,1C1,650,2E0,10c¢ 14,8 13,4 1481 1959 21,0 26,2 164 202 0,88 21,4

14 6,6C3,250,20c, en.E 14,7 14,2 1007 1660 16,0 23,5 123 187 0,79 16,3

15 7,0C2,560,50c¢, en.E 14,8 12,1 1880 | 2765 21,6 31,3 175 250 1,05 13,4
Cpenunee | 6,3C3,350,30c0,1E 14,5 13,6 1151 2087 15,6 25,4 125 198 0,86 16,4
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TpaBuukoBa I'anuna lBaHOBHa poauiack B
1945 r., oxorunna B 1967 r. ApxaHrensckuii 1eco-
TEXHUYECKUH MHCTUTYT, KaHIUAAT CEJIbCKOXO3sH-
CTBCHHBIX HayK, IOLEHT Kadepbl JIECHBIX KYJIbTYD
1 MEXaHM3alUH JIECOXO3SICTBEHHBIX paboT Ap-
XaHTeJIbCKOTO TOCYIapCTBEHHOTO TEXHHYECKOTo
yuuBepcutera. Nmeer 6osee 20 meyaTHbIX paboT
B 00JTaCTH JIECHOTO XO3SIHCTBA.

laeBckuit Hukonair IlerpoBuu poawics B
1956 1., okoHunn B 1978 r. ApxaHreabckuil jgeco-
TEXHUYECKUH HHCTUTYT, KaHIUIAT CEIbCKOXO3SIH-
CTBCHHBIX HAyK, JOLEHT Kadeapbl JECHbIX KyIlb-
Typ W MEXaHH3allUH JIECOXO3SHCTBEHHBIX pPaboT
ApXaHTeIIbCKOI'0 TOCYAapCTBEHHOIO TEXHHYECKO-
ro yHuBepcurera. Vmeer 24 neuaTHble pabOThI B
00JIaCTH JIECOKYJIBTYPHOTO IIPOM3BOJICTBA.

dSh

CTPYKTYPA U 3AITIACHI HAJI3EMHOI ®UTOMACCHI
COCHSAKA YEPHUYHOI'O
HNCKYCCTBEHHOI'O TIPOUCXOXKJIEHUSA

PaccMoTpeHO HakoIUieHHe (UTOMAacchl IOCEBOB M IOCAIOK
COCHBI B UePHUYHOM THIIC JIeca. Y CTaHOBJIEHO, YTO K 37-39-neTHeMy
BO3pacTy, B 3aBUCHMOCTH OT IIE€pBOHAYAJILHOM TYCTOTHI, 3amac
HaJ3eMHOM (uTomaccsl cocrasisieT oT 208 no 335 1/ra. Paccuuran
BBIXOJ] MacChl OTAEIBHBIX (Ppakiuii pUTOMacchl OTHOCHTENIBHO 3araca
CTBOJIOBO#1 APEBECHHEL.

Accretion of phytomass of pine seedings and plantings in the
blueberry forest is analysed. It has been found out that the
epiterranean phytomass makes up to 208—335 ths per ha by the time
the pine stand reaches the age of 37-39 years. The mass output of sep-
arate phytomass fractions has been estimated in relation to the stem
wood stock.

CoBpeMEHHBIM JIECONPOMBIIIJIEHHBI KOMIUIEKC DPa3BUBAETCS MO IYTH
MOJTHOTO HMCIIOJIb30BaHUs Bcel Haa3eMHON (UTOMACCHI JIECHBIX (hopMaLuil ecTe-
CTBEHHOI'O W HCKYCCTBEHHOT'O IPOUCXOXACHUS KaK CBIPbsl ISl XUMHUYECKOH,
nap(OMEpHO U IPYyrux oTpacield MPOMBIILIEHHOCTH.

HIupoxoe MCTONB30BaHNE (PUTOMACCHI JIECHBIX COOOIIECTB B HEKOTOPOI
CTEIIEHH CAEP)KUBAETCSI OTCYTCTBHEM JaHHBIX 00 ee pecypcax. Mudpopmauus o
3amacax (PUTOMACChl M 3aKOHOMEPHOCTIX e€¢ (POPMHPOBaHUS B KYJIbTyp(dhUTOILIE-
HO3aX ApXaHTeJIbCKOW 00JaCTH HEMHOTOUYHCIIEHHA 10 CPaBHEHHIO C aHAJIOTHY-
HBIMH CBEJICHUSIMH I APYTUX PETUOHOB [2, 5].
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Taonnma 1
KpaTkas JiecOBOJACTBEHHO-TAKCAHOHHAS XapaKTePUCTHKA
YHCTBIX 110 COCTABY KYJIbTYP COCHBI

Ne npo6Hoti | [TepBonadanbHas, Cpennue Bospacr, | OTHOCHTENBHAS 3amnac
omagn | rycrora, mr./ra | Dy, eMm | A,Mm JeT NIOJHOTA JpeBECHHBI, M'/Ta

2 5550 14,9 | 14,0 37 1,10 224

7 3100 14,8 | 15,0 39 1,17 264

8 5560 14,8 | 15,0 39 1,29 291

3 1550 12,7 | 14,0 37 0,98 200

26 2500 12,5 13,7 37 1,20 236

[Ipumeuanwne. IlpoOGHBle mmomamu 2, 7, 8 3aJOXKEHH B IOCAIKaX,
3,26 — B IOCEBax.

Hamu wuccnenmoBansl 3amackl ¢utomaccel B 37—39-IeTHHX KyJIbTypax
COCHBI 00BIKHOBEHHOM (Pinus silvestris L.) Ilnecerkoro jiecxo3a ApXaHrelIbCKON
o0xactu (ceBepHast 4acTh CpPeaHEN MOA30HEI Talru). T Jieca — COCHSIK YepHUY-
Helid (Penetum murtillosum), mo4Ba aepHOBO-CIIabOMOA30MCTas CyIecuaHasi,
pa3BUBAIOIIASCS HA KApOOHATHOM CpPEIHEM CYTIIMHKE.

TakcanmoHHas XapaKkTepUCTHKa KynbTyp (Tabi. 1) moiaydeHa moBTOPHBIM
MepedeToM Ha MPOOHBIX IUIOIMIAIX, 3am0keHHbIX cormacHo 'OCT 16128-70 [3].
HcxoaHpIMu TaHHBIMY IS ONPEIEIICHUS 3a11acOB (PUTOMACCHI ITOCITYKUIIH MaTe-
puanbl m3ydenus 10 ... 15 MOAenbHBIX IEpEeBhEB, B3SATHIX BOIM3H KaxI0H Mpoo-
HO mmomaay (Bcero 58 momeneit). g onmpenenenus ¢puromacchl ¢ pa3aeneHu-
€M Ha (ppakiuu JOCTATOYHO MCCIenoBath 6 ... 13 MomenbHbIX nepesbeB [1]. Tlo
KKIOW MOJICNIA B3BEUIMBAINA C TOYHOCTBIO /10 25 T OTICNILHO Bce (pakiuu (Cy-
XH€ Cy4bsl M KHBbIE BETKH, APEBECHAs 3€JIeHb, KOpa U JpeBecHHa cTBojna). [lox
JPEBECHOI 3€JICHbIO TIOHUMAIOTCSI OXBOCHHBIE [TO0ETH C ANAMETPOM y OCHOBAHUS
He 6omnee 0,8 cm [4]. AHanm3bl 00pa3IOB XBOW BEHITIOJHEHBI B ApPXaHTEIbCKOM
00JIaCTHOH MPOEKTHO-U3bICKATEIbHON CTAHIIMK XMMHU3ALMH CEIbCKOTO X03sIMCTBa
10 OOMICNIPUHSTHIM METOAUKAM.

HOJ’IyT-IeHHBIe B IOJICBBIX YCJIOBUAX MaTCpHaJIbL O6p363TBIBaJ'II/I B BBIYHC-
nutensbHOM TieHTpe AI'TY MeTomoM perpeccHoHHOro aHawu3a. AHATU3HPOBAIH
CJICAYIOIINE MOJENN PEerpecCcuu: JIMHEHHYI0, TUIIEPOOINMYECKYIO, CTETIEHHYIO, 110~
Ka3aTeNbHYl0, JOTapu(MUUECKyl0, MapaboNnYecKyr0 KBaJpaTHYIO M KyOude-
CKYIO.

I[lo KOHKpETHBIM ypaBHEHHSM, HMEIOIIUM HAaUMEHbLINE OLIMOKU
(Tabmn. 2), paccunThiBaNny Maccy (Gpakiuii Ui CPEeAHEro AuaMeTpa KaxIou CTy-
IMEHU TOJIOHUHBI C MOCICAYIOIINM YMHOXCHUEM HAa YUCIIO JEPCBLECB CTYIICHU. B
UTOT€ HaXOIWIN 001IyI0 Maccy (pakuuii U Bceil Ha3eMHON (PUTOMACCHI.

YcTaHOBNIEHO, YTO B 3aBUCHMMOCTH OT METOJa CO3/1aHMs U MEepBOHAYAIb-
HOM TYCTOTBI K 37—39-71eTHEMY BO3pacTy KyJbTyphbl HakarmpawT ot 208 (1mpoo-
Has 1wiomazas 3) 10 335 1/ra (mpoOHas IoIIaabs 8) Ha3eMHOM (pUuTOMACCHI.

AHanu3 GpakLMOHHOTO COCTaBa IPEBECHOHM 3€JIeHH CBHUICTEILCTBYET O
TOM, 4YTO Ha JAOJIO XBOM, KOTOpass HACPKUTCA Ha BCPXYHICYHBIX H06erax
4 roma, mpuxomutcs 73,7 %. IlporeHTHOE CcOAepKaHWE OCHOBHEIX JJIEMEHTOB
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Tabnuma 2
MaremaTnyeckue MoJe/IH 3aBUCHMOCTH OTeJbHBIX (pakuuil puromMaccsl
JaepeBa (y) OT TAKCALMOHHOI'O JUAMETPA CTBOJIA (X) B KYJbTYPaxX COCHbI

Ne npoGHoOM Opakuus YpaBHeHue Ommoka ypaBHe-| OcTaTtouyHas
onraau (bl/ITOMaCCI)I perpeccun HUS perpeccuu JAucnepcus
[IpoGHas mmomans 2
1 Cyxue cyups y=-7,82+1,24 x 3,64 13,25
2 Betku y=9,80-237x+0,15 X 3,17 10,07
3 JlpeBecHast 3enenb | y = — 0,64 — 0,45 x + 0,08 x* 3,48 12,14
4 Kopa cTtBONa y=-7,99+1,40 x 3,07 9,46

5 JpeBecuna ctBonaly = 158,56 — 48,66 x + 66 = 12,12 146,84
~0,11x%°
[Ipo6Has mnomans 3
6 Cyxue cyubs y=5,19-1,20x+ 0,08 X 1,71 2,93
7 Betku y=5,63-1,42x+0,10 X 1,01 1,02
8 HpeBecnas 3enens|y =— 2,53 + 0,35 x + 0,02 X 1,96 3,84
9 Kopa crBona y=6,38-2,28x+0,30 - 1,30 1,69
- 0,008 x°
10 [Hpesecuna ctBona| y =4,64 — 0,34 x + 0,47 X 5,56 30,93
[IpoOHas mnomanp 26
11 Cyxue cyubs y=0,31-1,21" 0,74 0,54
12 Betku y=60,57-20,10x+ 1,75 X 4,55 20,74
13 Hpesecnas 3enens|y = 26,95 — 7,91 x + 0,70 - 1,53 2,35
-0,01x°
14 KopactBona |y =14,0-3,72x+ 0,36 X - 1,27 1,62
~0,0008 x°
15 JpeBecuna ctBosia| y = 181,73 — 53,63 x + 7,52 52,62
+5,12x° - 0,12 x°
[Ipo6Has momans 7
16 Cyxue cyubs y=9,37-1,90x+0,11 x* 1,65 2,73
17 Betku y=66,17-1691 x + 5,50 30,28
+1,28 x°— 0,03 x°
18 HpeBecHast 3e51eHb y=1570+2,15x 4,46 19,86
19 Kopa crBona y=1506-3,44x + 0,86 0,74
+0,32x*— 0,007 x°
20 JIpeBecuna cTBOJIA y=280,98 —23,70 x + 8,95 80,20
+2,48 x>~ 0,05x°
[Ipo6Has mmomans 8
21 Cyxue cyubst y= 0,006 x>% 472 22,29
22 Betku y=153,41-3561x+ 3,10 9,64
+2,61 x°— 0,06 x°
23 HpeBecHast 3e51€Hb y=94,49-230x+ 2,70 7,31
+1,77 x*— 20,04 x°
24 Kopa crBona y=—740+123x+ 0,95 0,90
+0,0003 x°
25 Hpesecuna ctBosia| y=-88,75+11,0x + 5,55 30,82

+0,13 x°
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H BBICOTE 1€PCBLEB COCHBI 00BIKHOBEHHOM

Tabauma 3
BuoMerpuyecKkue MoKa3aTeJ I H XAMHYECKHI COCTAB XBOH BePXyNIEYHBIX M00EroB CPETHUX MO THAMETPY

Bospacr JlnuHa, upuna, | TommuHa, N, P,0s, K,0, Ca, Ceipas Ceipas Caxap, Kaportus,
XBOH, JIET cM MM MM % % % % KJIeT4aTka, % 3014, % % MI'/KT
[po6nas mmomans 7
1 4,46 +0,04(1,23 £0,01(0,51 £0,01| 2,16 0,28 0,88 0,23 36,63 3,49 2,15 17
2 5,95+0,03/1,35+£0,01|0,57 £0,02| 1,70 0,16 0,49 0,34 36,17 2,93 4,63 60
3 6,76 £0,05(1,48 +0,02(0,55 £ 0,02| 1,51 0,14 0,40 0,36 33,53 2,84 4,83 89
4 5,94+0,03/1,30 £ 0,01|0,50 £ 0,01| 1,49 0,13 0,38 0,50 32,66 2,74 6,98 83
[Ipo6uas mwromans 224
1 |4,44+0,05(1,39+0,01]0,54+0,01| 2,28 | 035 | 1,00 | 0,26 37,93 3,46 3,99 11
2 5,87+0,09(1,61 £0,03|0,97 £0,02| 1,74 0,24 0,54 0,37 35,81 3,06 4,62 56
3 6,87 £0,04(1,78 +0,01 (1,10 £0,01| 1,51 0,16 0,43 0,39 35,17 3,06 5,06 77
4 7,11 +£0,04|1,53 £0,02|0,84 +£0,02| 1,38 0,15 0,37 0,44 31,40 2,81 2,81 80

[pumeuanue. [IpodHas mromans 224 3a10KeHa KaK IIOBTOPHOCTH MIPOOHOM TUTOAIH 3.
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muHepansHoro mutanus N, P,Os u K,O B aOComoOTHO CyXOM BEIECTBE XBOH C
BO3pacToM yMeHblaercs, a Ca ysenuuuaercs ot 0,23 ... 0,26 B oqHONETHEN 10
0,44 ... 0,50 B 4-netneit xBoe (Tabn. 3). C MOBBIIIEHHEM BO3pacTa XBOH PACTET
coJlep)KaHUe B Hell caxapa v KapoTuHa. B dpaxiuio apeBecHON 3e1eHn, Hapsay C
OOKOBBIMHM TOOEraMu, Kak IPaBUJIO, BXOAAT TOJBKO OAHOJIETHHE BEPXYLICUHbIE
noOeru.

Bo Bcex paccmaTpuBaeMbIX KyIbTypQHUTOLIEHO3aX HA J0JIO CYXHX CyUYbeB
MIPUXOIUTCS HAUMEHBITUH TIPOIEHT Ham3eMmHod ¢uromaccer (4,0 ... 7.,5)
(Tabn. 4). VHTeHCHBHEE BCETO CyXHE Cy4Ybsl HAKAIJIMBAIOTCS B KYJIbTYpax C IO-
BBIILICHHOM MepBOHAYaNIbHOM rycToTol 5550 (mpoOHast mnomans 2) u 5560 mwr./ra
(mpoOHas Tomans 8), 9TO CBHAETENHCTBYET O OoJiee HAMPSIKEHHBIX MpoIlleccax
(hopMHUpOBaHUS B HUX CTPYKTYPBI KYJIbTYPHHUTOIICHO30B.

Macca KHUBBIX BCTOK, I[peBCCHOﬁ 3CJICHU, KOPbI CTBOJIA B UCCIICAJOBAHHBIX
(uTOLIEHO3aX TPUMEPHO OIWHAKOBA: B TOCAAKaX COOTBETCTBEHHO 7.8 ... 9.4;
84 ... 11,0; 6,5 ... 9,0 %. IlpumepHO Takwe k€ COOTHONICHUS (PUTOMACCHI
¢dpakuii 1 B noceax. OcHoBHas ee yacTh (67,3 ... 73,3 %) HakaruMBaeTcs B
JpEeBECHHE CTBOJIA.

IloBTOpHBIE HCCIEOOBAaHUS HA YYacTKaxX KyJIbTYp HAIOT BO3MOXKHOCThb
MPOCIIEAUTh U3MEHEHHS B CTPYKTYpe PpuTomacchl ¢ppakuuil. 3a 6-neTHUil mepron
oOmmas Haj3eMHas guToMacca MmocajoK, Mo JaHHBIM MPOOHOW Miomagn 2, yBe-
muannack Bcero Ha 0,9 T/ra. DTO 00BSCHSAETCS OTIMANOM NEepeBbeB. [ycrora
31-netHero mpeBoctos coctapisiia 2162 mr./ra [2], 37-netHero — 1719 mir./ra. 3a
3TO BpeMs Macca CyXUX CydbeB yBeiauumiach Ha 4969 kr, 1. e. Ha 2,1 %, a macca
BETOK yMeHbLIMJach Ha 2,4, npeBecHol 3eneHd Ha 0,4 %. 3a 3TOT ke mepuoxn
oOrmrast Hag3eMHas (huToMacca MOCeBOB, MO JAHHBIM MIPOOHOU TuTomanu 26, yBe-
nuamiach Ha 6 T. Iloutu B 2 paza yMEHBIIWIACK Macca CyXux cydbeB (0T 23 534
1o 11 929 kr/ra), 94To CBUAETENBCTBYET 00 HHTEHCUBHOM OYHILIEHHU CTBOJIOB OT
cyubeB. Macca ChIpbIX BETOK CHM3HJIACh IOYTH Ha § T, uiu Ha 3,0 %, 1peBecHOI
3enenn — ot 10,1 10 7,9 %, wim Ha 2,2 %. Macca xopsl yBenudmiach Ha 1,5 T,
JpeBECUHBI cTBOIA — Ha 29 1, wiu Ha 9,0 %.

Tabnuna 4
. Kr/ra
3anacel Ha/I3eMHOI (PUTOMACCHI KYJbTYP COCHBI,
0
Ne npo6HoOIA Cyxue Betku JpeBecHas Kopa JpeBecrna Htoro
TUTOIIAN Cy4bst 3€eJIeHb CTBOJIA CTBOJIA
) 18 346 19 135 20382 22 060 164 097 244 020
7,5 7,8 8,4 9,0 67,3 100
7 14 210 27922 31247 20 509 220 505 314 393
4.5 8,9 9,9 6,5 70,2 100
] 17 201 31465 36 872 23 606 226 494 335638
5,1 9.4 11,0 7,0 67,5 100
3 9498 12 450 13 821 19 675 152 617 208 061
4,6 6,0 6,6 9,5 73,3 100
26 11929 31786 23482 24 073 204 843 296 113
4,0 10,7 7,9 8,1 69,3 100
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Tabnuma 5
Macca, kr, ppakuuii puromMaccbl COCHbI 00BLIKHOBEHHOI,
npuxoasiueicst Ha 1 M 3amaca cTBOJIOBOI JpeBeCUHbI

Ne mpoOHOI Cyxue Berku JpeBecHast 3e51eHb Kopa
TUIOIIA A Cy4bsl IToGern XBos
2 82 85 24 67 98
7 54 105 31 87 78
8 59 108 33 93 81
3 47 62 18 51 98
26 50 134 26 73 102
CpenHee 58 99 26 74 91

B nensx coBeplieHCTBOBaHHS METOJIOB yueTa (hUToMacChl pU TaKcaluu
HACaX/ICHUI HAMH PACCUUTAH BBIXOJ MAaCChl OTJCIBHBIX (DPaKIUil OTHOCUTEIHHO
3araca CTBOJIOBO# peBecHHHI (Tadm. 5).

IMony4yeHHbIe TaHHBIC MOTYT OBITh HCIOJL30BAHbI B TUIAHUPOBAHUH pea-
JIU3annuu q)HTOMaCCI)I AHAJIOTNYHBbIX HaCﬁ)KI[eHI/Iﬁ " CIIY)XXUTb OCHOBOM 6I/IOJ'IOFI/I-
YEeCKOro MeTojJa M3ydeHHsl (GOpMUPOBAHUS TACKHBIX KyIbTYP(HUTOIECHO30B, MPU
KOTOpOM (OpMHUPOBaHHE MOP(OIIOTUIECKON CTPYKTYPhI JIECHBIX 3KOCHUCTEM U3Y-
YaeTcs yepe3 IMHAMUKY 3araca (PUTOMacCHI.
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[ocrynmia 20 HOsIOps 1995 1.
YK 630%28

JILE. ACTPOJIOI OBA

ActponoroBa Jluaus EBrenbeBHa pojamnach B
1939 r., okonumna B 1961 r. ApxaHrenbckuii neaa-
TOTHYECKHH MHCTHTYT, KaHAUAAT OHOIOTHYECKHX
HayK, JOLEHT Kadeapbl SKOIOTHH H 3aI[UTHI Jieca
ApXaHTeIIbCKOI0 TOCYIApCTBEHHOTO TEXHHYECKO-
ro yHuBepcutera. Imeer Oomee 60 medaTHBIX
pabor mo BompocaM OHOJIOTMYECKOW W XO3sii-
CTBEHHOH NPOJYKTUBHOCTH JIECHBIX (PUTOLECHO30B
ApXaHrenbCcKoi o0nacTu.

3*
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BJIUAHUE DKOJOTI'NMYECKUX ®AKTOPOB CPE/bI
HA IVIOJOHOIEHUE YEPHUKU

PaccMoTpeHBI OCOOEHHOCTH CTPOCHHS M IIIOJOHOLICHUS
YEpHHUKN B COCHSKaX M €IbHUKAX B HeypoxkaiHble Tonbl. llokasaHo
BIIMSHAE IIOTOAHBIX YCJIOBHH, TOJHOTHI APEBOCTOS, OCOOEHHOCTEH
HaHOpenbe(a U BO3PACTHOM CTPYKTYPHI HOMYJISAMH Ha IUIOJOHOIIE-
HHE OT/ICNbHBIX apIUATbHBIX KYCTOB STOJAHUKA.

The peculiarities of blueberry structure and fruitage have
been analysed for pine and spruce stands in bad harvest years. The
influence of weather conditions is shown as well as stand density,
peculiarities of nanorelief and age structure of the populations on the
fruitage of some partial shrubs.

W3ydeHne chIpheBBIX PECYPCOB SITOJ, B YACTHOCTH YEPHUKH, HA IICHOIIO-
MyJIAIUOHHOM YPOBHE IMO3BOJICT MIPOrHO3UPOBATh YPOXKaH, ONpPENeNsaTh OHOJIO0-
THYECKYIO MPOAYKTUBHOCTD SITOJHUKOB B IEJISIX UX PAIIMOHATBHOTO HCIIOIb30Ba-
HUSL.

MHoroneTHre HaOIOISHUS 32 TUIOJOHOIICHHEM YePHUKH B ApXaHTelhb-
CKOW 00JIaCTH MPOBOJMIN HA CTAl[MOHAPHBIX MPOOHBIX IIomaasx ¢ 1974 r. B
CIENBIX COCHSIKAX YEPHUYHBIX CEBEPHOM M cpeAHell mona3oH Tairu. JIBaguaTtu-
JISTHHE UCCIIEIOBAHMSA ITOKA3aJIH, YTO YPOKal ST0J YePHUKH CHILHO BaphbUPYET B
3aBUCUMOCTH OT KJIMMaTH4ecKux ycioBuii [1]. B Bereranmonusie ce3oHbl 1974,
1978, 1981, 1987-1989, 1992 rr. cymma TemIiepaTyp U PeKUM OCaIKOB OBLIH
ONaronpUATHBIMA W ONHM3KUMH K MHOTOJIETHEW «HOpME» (CM. PHCYHOK). OTH
YCJIOBUS TIOJIOKUTEIHHO BIUAIOT Ha TUIOJAOHOIICHHE, B PE3ybTaTe MOIYJISIIHH
YepHUKH Ha MPOOHBIX IJIOMASIX UMEJIH CPEeTHIE U BBICOKHE ypoxan srof (ot 60
1o 232 kr/ra). B ocranbHbBIE TOABI HAOIIOIEHUH TIOTOAHBIE YCIOBUS 3HAYUTEIHHO
OTKIIOHSITUCH OT «HOPMBD», YTO OTPHUIATEIHHO CKAa3aJI0OCh HA IUIOJIOHOIICHUH KY-
CTapHHUYKOB.

Bereraunonnsiii ce3on 1975 r. otnuyanca moxoiaoJaHUEM U 3aMOPO3Ka-
MU B TIEpHO]T PaCITyCKaHHUs TOYEK ¥ MacCOBOTO IIBETEHUSI YEPHUKH, B PE3yJIbTATE
ypoxail okazajics MUHUMAaIbHBIM. Hu3Kne TemmepaTypbl WIOHS W HIONS (HIDKE
HOPMBI COOTBETCTBEHHO Ha 1,4 u 2,1 °) 3amemImiu cOo3peBaHHE ILUIOJOB, IIO-
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Taonnma 1

Ton Mecsn YpokallHOCTh YEPHUKH, KT/Ta, Macca

HaOJTFOIeHUN coopa IIpU TOJIHOTE IPEBOCTOS 100 siron, T
0,6 0,7 0,8

1975 Hrons 6,3 - - 7,80+ 0,50
1979 » 3,8 - - 9,20 £ 0,43
1980 » 1,9 4,7 6,0 9,00 £ 0,50
ABrycT 3,6 6,4 6,1 17,00 £ 1,10
1982 Hrons 4,5 - - 6,00 £ 0,36
1983 » 2,4 - - 3,80 £ 0,46
1984 ABrycT 28,5 - - 13,70 £ 1,80
1992 » 46,0 58,8 - 20,00 = 1,90
1994 » 4,2 5,9 5,4 16,60 = 1,87

3TOMY Ha MOMEHT yueTa Oojee 50 % sron okaszanuch 3eleHbIMH. Ha oHO Mo-
JenpbHOe pacTeHue (mapliuaibHBI KyCT) HMPUXOIUIOCh LBETKOB B 2,0 pasza, a
IJI0I0B B 3,5 pa3za MEHbLIE, YEM B JaHHBIX YCIOBUAX B ypoxaiHoMm 1974 r. 3a-
Mopo3ku BecHou 1979, 1980, 1982, 1983 rr. u HeomHokpaTHbie B 1994 1. mpuxo-
JWIMCh HA MOMEHT PacIlyCKaHMs IBETOYHBIX MOYEK W HA4aJo LIBETEHUS, UTO pe3-
KO CHU3WJIO YpOXKaWHOCTh depHuKH (Tabm. 1). B 1992 r. 3amoposku Habxroma-
JIUCH B TIEPHOJ] MaCCOBOTO IIBETEHUS STOIHHKA, YTO TPUBENO K omajeHuro 52 %
BCEX IIBETKOB. B pesynbrare mpu MpoymMx OJIATONPUATHBIX YCIOBUSAX YpOKal
SITOJT COCTAaBHJI TONMBKO 46 kr/ra. B 1994 1. Temnepatypa mas, HIOHS, WO ObLIa
HIKE MHOTOJIETHEH COOTBETCTBEHHO Ha 2,1; 2,4 u 0,9 °. DT0 3aMemInio pa3Bu-
TH€ TBETOYHBIX MMOYEK, a MIOHBCKHE 3aMOPO3KH JIOBETH YpPOKaWHOCTh YECPHHUKH
no MuHUMyMa. TakuM oOpa3oM, B HeypOKalHBIE TOZBI, KaK M B YpOXKalHBIE,
Macca IUIO/IOB YEPHUKH BapbUpYyeT B 3HAUMTENIbHOM CTENEHH B 3aBHUCUMOCTH OT
MOTOMHBIX ycioBui. [lmomoHONIeHNe YepHUKU B HEypOKaWHBIC TOABI B CIIEIBIX
COCHSIKaX YepHUYHBIX ITOKa3aHO B TaOI. 1.

BaxxHbIM nokaszaTeneM X031MCTBEHHOW NMPOAYKTHMBHOCTH SITOJHUKOB SIB-
nsiercst Mmacca 100 siron. B yposkaiiHble ToAbBI B aBrycTe OHa ObUta Oosee Wi Me-
Hee CTa0WIBHOM 1 KoseOaach 3a Nepro 1 Hab0IeHU B YCIIOBHUAX CPEIHEH MoI-
30HHI Tairu ot 18,2 mo 23,0 r [1]. B HeypokaifHbIe TOIBI 3Ta BEIMYMHA 3HAYU-
TelapbHO MeHble (Tabn. 1). BecenHHue 3aMOPO3KH BIHSIOT HE TOJIBKO Ha KOJNHYe-
CTBO CO3PEBAIONINX ILIOIOB, YTO OOECIIEUNBAET OCHOBY ypOKas, HO U Ha HX pas-
Mephl, 0 YeM cBHueTenbecTByeT Macca 100 mnojoB yepHuku. HekpyrHbie sTozpl
(hOopMUPYIOTCS, €CIM B TIEPUOJI [IBETCHUS HAOJIIOAAI0TCS 3aMOPO3KU. ITO OTO-
JIBUTAET CPOKH CO3PEBAHUS, YBEIMUUBAET YHCIIO 3€JIEHBIX, HEPA3BUBIIUXCS U T10-
BpexAcHHBIX sirol. Tak, B 1980 r. ux nons B ypoxkae cocrasisia 72,7, B 1982 r.
48,0, B 1984 1. 21,0 %. HauGosbiee 4rcio HEMOJHOLEHHBIX TUIOI0B 00pa3oBa-
sock B 1980 1., KOra JOBOJILHO BBEICOKHE TEMIIEPATypPhl UIOHS, HUIOJS U HEIOCTa-
TOK 0CaJIkoB (COOTBeTCTBeHHO Ha 27,0 u 39,2 MM MEHBIIIE IO CPAaBHEHUIO C MHO-
TOJIETHUMH JIaHHBIMH) CO3/IaJTH IEUIIUT BIIary.

B HeyposkaiiHble roJibl BIMSIHUE IOJIHOTBHI JIPEBOCTOSI HA YPOXKAHHOCTh
MOMYJISIMK Oocia0eBaeT, HO 3Ta 3aBUCHMOCTb HE CIYKHT IMPAKTHUYECKUM LIEIISM,
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TaK KaK B 3TH TOJBI cOOp ATO0/ HE MPOU3BOANUTCS. BIHsHHE MOTHOTH CTAHOBUTCS
3aMETHBIM B TOJBI C HANWYKEM Ae(UIHTa BIard, KOraa JAPEBECHBIH MOJOT CIIO-
cOOCTBYET yBEIMUEHHIO OTHOCHTENBHOW BIQKHOCTH BO3[yXa B HIDKHHX sIpycax
Jieca, 9TO CKa3bIBaeTCsl Ha pa3Mepax IDIOJOB, a CIEe0BATEIhHO, HA OOIIEM ypo-
xkae momyisiuu. B wmrome 1980 r. ypokaifHOCTh ATOJHHUKA B CIIEJIOM COCHSKE
yepHUYHOM Tipu nostHoTe 0,6 cocTaBisiia 1,9 xr/ra, 0,7 — B 2 pa3a, 0,8 — B 3 paza
OompIrie (Tab. 1), XOTS YUCIIO TIOIOB HA BCEX MPOOHBIX INIOMIAIAX OBIIO OMHA-
KOBBIM (2 mIT./M?).

CreneHp TUIOOHOLIECHUSI KyCTapHUYKA MPOSIBISETCS U B YPOKAHHOCTH
OTACTBHBIX MapIUaIbHBIX KYCTOB: B HEYpOXKaiiHbIE TOJbl MAKCUMAIBHOE KOJINYE-
CTBO ATOJ Ha OTHO pacTeHHWE B cpemHeM He mpesbrmmano 10 ... 20 mrT., T. €. B
7—-10 pa3 mMeHblIe, 4eM B TO/bI 0OMIBHOTO ypoxkas. [Ipu crabom miuogoHomIeHu
ma 1 M MOMYJISIUY YSPHUKU HACUYUTHIBACTCS B CPEeIHEM 110 6 TuioAoB. Pasmerre-
HUE PAaCTEeHUHl C sSrolaMu Takke HepaBHOMEpHO. OOBIYHO MAaKCHMYyM ILIOJIOB
pa3BHUBaeTCs Ha 0COOSIX, PaCTYIINX Ha MOBHIIICHUAX HAHOpEThe(a, COOTHOIIIEHHE
TUIOIOHOCSIINX KYCTHKOB YEPHHKH Ha BO3BBIMICHHBIX M IJIAKOPHBIX MECTOOOU-
TaHUsIX paBHO 3:2. [Ipw OOMIBHBIX OCaJKax 3TO Pa3iUuMe MPOSBIISETCS B MEHb-
wel crenend. Tak, B 1992 r. B cocHsike yepHUYHOM NoJaHOTOU 0,7 OHO cocTaB-
msuto 1,6:1,0. B 1994 1. Ha NOJOKUTENBHBIX 3JIEMEHTaX penbeda, B MUKPOTIOHH-
KECHUSAX W Ha TUIAKOPHBIX y4acTKax ObLIO cOOpaHo cOOTBETCTBEHHO 53, 12 1 35 %
sron. Takum oOpa3oM, Kak B ypoKaiiHbIe, TaK U HEYpOXKailHbIe TOJbI Hanboee
ONaronpHUATHBIC YCIOBHS CKJIAIBIBAIOTCS HA TOJOXHUTEIHHBIX SJIEMEHTaX HaHO-
penbeda.

B HeyporkaiiHbIe TOJbI, KaK ¥ MIPH OOMIEHOM TLTOIOHOIICHUH IO IISIIAN
YepHUKH, MAaKCUMAIIBHBIX Pa3MEPOB STOMBI TOCTUTAIOT B aBIYCTE — CPOKE MTOITHOM
ux 3penoctd. B sto Bpems macca 100 miIofOB TpaKTUYECKH YyABaWBAETCS
(Tabn. 1). Ha maHHbIN nOKa3aTesb MOJOKUTEILHO BIMSIET M KOJIUYECTBO BHINIAB-
mux ocankoB. Bo BnaxkHbie ce30HBI 1992 u 1994 1. Mmacca 100 siron mpubimxa-
€TCs K BEJIMYMHE YPOXKAHHBIX JIET.

B 1994 r. Obuia 00cieaOBaHa MOMYJISIUS YSPHUKH B CIICJIOM €IIbHUKE
yepHUIHO-c(parHoBOoM monHOTOM 0,7. Ilog monorom enmu B MeHbIIEH CTEIEHU
MIPOSIBIISIETCS TEHCTBUE BETpa, PE3KUX CMEH TEMIIEpaTyp M peXuma ocaikoB. B
1994 1., HEypOXKalilHOM I YepHUKH, Macca TUIO0B B MOMYJISIIMHA COCHAKA Yep-
HUYHOTO OKa3aiachk B 2 paza MEHbIIIe, 4YeM B eIbHHKE (Tabil. 2), HECMOTpS Ha pas-
HUILY B IPOSKTUBHOM ITOKPBITHH KycTapHHYKa, mpudeM Macca 100 sroj B enpHU-
Ke TaKke BhImIe (Tadm. 2).

W3yuenne ONyNsiuy YepHUKU B €IbHUKE YEPHUYHO-CPArHOBOM TMOKa-
3aJl0, YTO JAHHBIA BUJ UMEET 37IeCh Psii MHIUBUAYAIBHBIX 3KOJIOTHYECKUX U
ouonoruueckux ocodenHocreit. Kak ormeuan B.b. I'enbix [2], B enbHUKE TPOEK-

Tabnuma 2
CocraB [Tonnora | IlokpsiTHE Macca Yucno mionoB | YpoxkallHOCTb,
JIPEBOCTOS 4epHUKH, %o 100 sirom, T Ha 1 M Kr/ra
7E1C2B 0,7 50 18,30+ 1,80 | 6,00+ 0,78 12,8
9C1JIn, en. E,b 0,7 70 16,40 £ 1,75 3,00+£0,18 5,9
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Tabonuma 3
JpeBocToii ¢ mory- Bricora Yucno oyt Juamerp Ywucno mio-
JISAEH YSPHUKH KycTa, CM | MOOEroB, MIT. | MPHPOCT, CM SITOJ1, CM JIOB B KyCT€
Cocusax uepHuuHbIi | 23,8 +2,3 (25,00 +2,67 | 4,80 £ 1,07 | 1,20 £ 0,30 4
EnpHuK yepHUYHO-
carHoBbIii 11,5+0,9 |28,00+1,45| 6,20+ 0,95 | 1,80 £ 0,91 8

THUBHOE MOKPHITHE YEPHUKU OKa3bIBA€TCsS MEHbINE, a 00mIue OoJbIle, YeM B COC-
HOBOM HacaxxaeHuu. [lomoOHast 3aKOHOMEPHOCTh MPOCIIEKUBACTCS U HAa HalIen
npoOHoif miomaau. Hanuuue B enbHUKE charHyMa B MOXOBOM SIpyCE OKa3bIBaeT
JIBOMHOE BO3JeHcTBUE HA 4epHUKY. C OJHOM CTOpPOHBI, OH YAEp>KUBAET BIAry,
910 OJaronpusTHO CKa3bIBACTCs Ha IIOJOHOLICHUH B 3aCyLUIMBBIE JIETA, a C ApY-
TOH — MOCTOsIHHOE TIOTPYXKEHUE MOOEroB KyCTapHUYKA B CJIIOW MXa 3a/IepKUBAET
ux poct. Takum oOpazom, B HeOmarompusTHOM 1994 T. oTHOCHTEIHHAS BBHICOTA
napUUagbHbIX KyCTOB SITOHUKA B €JIbHUKE OblIa B 2 pa3a HUXKE, YeM B COCHOBOM
npeBocToe (Tadi. 3).

Juamna3oH BBICOT KyCTapHUYKA B €IFHUKE 3HAYUTENCH: OT 5,2 CM B MHK-
POTIOHIKEHUSX, T/Ie TOOETH IPAKTHYECKH «ITOXOPOHEHEI» B CIIoe MXa, 10 15,8 cM
Ha TOJIOKUTEIBHBIX 3JI€MEHTax HaHopenbeda. HecMmoTps Ha pasnuuue BBICOT y
YCPHUKU B HNOMYJIANUAX COCHSAKA W CIIbHUKA, KOJIUYCCTBO HO6€I‘OB B Mapuuajib-
HBIX KycTax OKasbiBaeTcs OMM3KUM (Tabia. 3). MUKpOKIUMATHYECKUE YCIIOBUS
eJIbHUKA YE€PHUYHO-C(arHOBOr0 00ECHEUUBAIOT JYUIIYI0 COXPAHHOCTh IIBETKOB,
B pe3yJbTaTe KOIMUECTBO (POPMUPYIOUIMXCSI HA pACTEHHHU IUIOA0B 371eCh B 2 pa3a
Oosblie, 4YeM B COCHSIKE YepHHYHOM. [lomoOHast 3aKOHOMEPHOCTh TPOCIIEKHBA-
€TCS ¥ B BEJIMYMHE TOJIMYHOTO IPHUPOCTa T00eroB YepHUKH (Tadu. 3). IloBbimien-
Has BJIQXKHOCTh B €JI0BOM JIPEBOCTOE TOJIOKUTEIBHO BIIHSIET Ha Maccy, a clelo-
BaTeNbHO, U Pa3Mephl ST0j1, KOTOphIe TOCTUTAlOT AuameTpa 1,8 cM, B TO Bpems
KaK B COCHOBOM JpeBOCTOE€ Tokazatenu B 1,5 pa3a menbiue. ClenoBaresibHO,
9KOJIOTHUYECKOE cBOeoOpas3ne eIbHUKa CIIOCOOCTBOBANIO YBEIMUCHHIO IIPUPOCTa U
WHTCHCUBHOCTHU IIJIOJOHOUICHHS, ITIO3TOMY IMOMYJIALNNA YCPHUKU B 3TUX APEBOCTO-
sx 0oJiee MPOAYKTHBHA.

W3yuenne BO3pacCTHOM CTPYKTYPbl UEPHHUYHBIX MOMYJSLUA B COCHSKE
mokasajo mpeoOnagaHue ocobeir 3—6-nerHero Bospacta. W3 100 mMojenbHBIX
pacrenuii 81 umenu moberu ot 3 1o 6 net, 17 — ot 7 no 10 ner, 1Ba pacTeHUs
Obutn nByxJeTHUMH. Cpelu yYTeHHBIX MoJelnel miogoHocuin 62 Kycra YepHH-
KH, U3 HUX 1/3 cocTaBisuin S-I€THHE OCOOM.

B enpHHMKe BO3pAacTHOW CHEKTp MOMYJISAIUH SATOAHHKA OBLT HECKOJIBKO
HHBIM: caMmble Mojoaple ocoon 1 ... 3 ser cocraBusoT 32 % moxenei, 4-6-
netHue pacteHus — 56 %, a Gomnee 3penbie ocodu ot 7 1o 14 ner — 12 %. Cpean
MOJICTIbHBIX PACTEHUI YepHUKH 74 0co0M OBLIH C sirogamu, pudeM 60 % u3 HUX
umenu Bo3pact 3 ... 6 ger. Takum oOpa3oM, paccMaTpuBaeMble MOMYISALUHN Yep-
HUKHU MOXXHO Ha3BaTh MOJIOJBIMH, IPHYEM Ha MOBBIIICHUAX HaHOpelbeda npeod-
JagaloT CPEIHEBO3pacTHhIE ocobu 4 ... 7 jer, B MOHIKCHUSIX — MOJIOIbIE
2-3-netaue. Ilomobuyto 3akonoMepHOcTh oT™Meuan C.5. TrommH [3] B apeBocTo-
sax Kapenun.
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Jannaple HAONMIONEHWH 3a pPa3BUTHEM YEPHUKH B PA3HBIX IMOMYISIHAIX
€JI0BOT0 M COCHOBOTO JIPEBOCTOEB IOKAa3ajH, YTO 3aKOHOMEPHOE YBEIHWYEHHE
yposKas SiToj] HAOJIF0JaeTCsl B €JIOBOW MOIYJISIIUH, T/IC JAHHBIA BUJ] HAXOJIUTCS B
JTYYIIAX 3KOJIOTO-(PUTONEHOTUIECKIX YCIOBHSAX.
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Manaxoseny Ilerp MuxaiinoBuy poawics B
1935 1., okoHums B 1957 r. ApXaHrenbCKuii Jieco-
TEXHUYECKUH MHCTUTYT, KaHIUIAT CeIbCKOXO03sIH-
CTBCHHBIX HAyK, JOLCHT Ka(eapsl JECHBIX KyJb-
TYp ApXaHTeJIbCKOT0 IOCyIapCTBEHHOTO TEXHUUE-
ckoro yHuBepcurera. Mmeer okono 60 meuaTHBIX
TPYZOB B 00JIACTH UCCIIENOBAHHSA JECHBIX KYIbTYP
U UHTPOIYKILUHU JPEBECHOH PACTHTETbHOCTH.

Tucosa BanentnHa AnekcaHIpoBHA pOAMIACH B
1951 r., okonumna B 1974 r. ApxaHreibckuii Je-
COTEXHHYECKHII WHCTUTYT, 3aBeAyoIas IeHIpa-
pueM ApXaHIelbCKOTO IOCyIapCTBEHHOTO TEXHU-
yeckoro yHuepcurera. IMmeer Gonee 10 mewat-
HBIX TPYHOB B OOJACTH MHTPOXYKIMH JPEBECHOU
PACTUTENBHOCTH.

IVIOJOHOEHUE UHTPOAYIEHTOB
B YCJIOBUSAX CEBEPA

IIpoananu3upoBaHa CeMEHHas NPOAYKTHBHOCTb JPEBECHOM
PACTUTENBHOCTU IPU UHTPOLYKLUUHU. BBISBIEHBI OCHOBHBIE IPUYUHBI
3a/1EPKKU U OTCYTCTBUS IUIOAOHOIIEHUSI.
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The seed productivity of introduced tree plants is analysed.
The main reasons of fruit-bearing setback and absence are revealed.

[InonoHoLIEHNE UHTPOAYLIEHTOB — Ba)KHEUIIMI MOKA3aTeNlb WX aJaIra-
LMY K HOBBIM YCJIOBUSIM. [lONHBIA LMK OHTOT€HETUYECKOTO Pa3BUTHSI PACTCHUM
CBUCTEIBCTBYET 00 YCICITHOCTH UHTPOTYKITHH.

[Tnononomenue nzyvanu B nenapapun AI'TY B teuenue 20-1eTHero ne-
proma. OOwmIHe BETCHHS | TIIOMOHOIICHHS OIleHUBaH 1o mkaje B.I'. Kanmepa.
CocTostHUE KOJUIEKIIMH JIEHIpapHUs MO T'€HEPaATUBHOMY Pa3BUTHUIO MPUBEICHO B
tabu. 1. Kak BumHo u3 tabmuiel, 180 pacrenuit, wiu 64,5 % cocraBa KOJUICKITUH,
TJIOJIOHOCST, 6 HHTPOAYIEHTOB, Wi 2,2 %, TOIBKO BETYT, 93 Buna, wiu 33,3 %,
HE LBETYT.

['pynma pacTeHui BETYNIMX, HO HE 00pa3yroIIHUX J00POKaYECTBEHHBIX
CEMsH, BKJIIOYACT HMHTPOAYIICHTBI, KOTOPBIM IJISl MPOXOXKJICHUS T€HEPATUBHOTO
LMKJIa HEIOCTAET COJHEYHOU pagualii WK UX pa3BUTHE HE YKIAAbIBACTCS B U3-
MEHHUBIINKCS BEreTAMOHHBIN nepro. [IoMUMO BHEIHUX YCIOBHUM 3/1€Ch MOTYT
MPOSIBIISITHCS. M 00JICE CIIOKHBIC CBSI3H, BHI3BIBACMBIC TCHETUYCCKUMH M (PU3UOJIO-
rU9ecKuMy puarHamMu [3]. M3 3THX mopo B IeHApapUH eCTh aKaHTOTIAHAKC CH-

Tabnuma 1
. Yucno BUIOB
CeMeHCTBO BereTI/Ipy}OH.[I/IX HBCTYH.II/IX TUIOOJOHOCAIIINX Bcero

ApanueBble - 1 - 1
Bapbapucosrie 8 - 7 15
Bepesossie - - 6 6
BbepeckneToBbie 2 - 4 6
BoboBrie 4 - 8 12
BykoBble - - 1 1
I'opren3ueBsie 3 - 6 9
JKumomnocTHbie 6 - 21 27
HBoBEIC 6 - 3 9
NnsMoBEIe 1 - 2 3
Kwuzmiioseie 3 - 5 8
Kunapucossie - 1 - 1
Kienosrre 5 - 10 15
KpymuHoBsie - - 7 7
KpBIKOBHUKOBBIE 1 2 6 9
JlenuHOBEIE - - 1 1
JIutioBnIe - - 4 4
JloxoBbie 2 - - 2
JItoTHKOBBIE 2 - 1 3
MacnuHoBbIE 10 - 10 20
Po3oBrie 39 1 73 113
COCHOBEIC 1 1 5 7
Htoro 93 6 180 279
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JSIYELBETHBIN, TyS 3ama/iHasi, CMOPOJMHA 30JI0Tasl ¥ MaHbWKYpPCKasi, Keap cuoup-
CKHii, CIINBa KMTaMcKas.

3HaunTenpHas 4acTh Kojulekuuu (33,3 %) mpencraBieHa pacTCHHSMH,
KOTOpbIe HEe 1BETYT. IIpW4MHBI OTCYTCTBHS LIBETEHUS W IUIOJAOHOIICHHUS HEOIH-
HaKoBbl. ECTb BUIBI, HE TOCTUILINE BO3pacTa BO3MYXKAJIOCTH, a TAKXKE XapaKTe-
pHU3YIOLIMEcss HU3KOH 3MMOCTOMKOCTBIO. B CBsI3M C TeM, 4TO y MHOTHX MOPOJ K
KOHITy JIeTa B IOYKaX BO30OHOBIICHUS MTOITHOCTHIO (hopMupyeTcs moder Oymymero
rofia, BKJIKOYasl COLBETHSI U OTAEJbHBIC IBETKH, IIPU €KETOJHOM O0OMEpP3aHHUHU I10-
0eroB TMOHYT U TeHEPATUBHBIE TTOYKH.

Huskast 3MMOCTOMKOCTD SIBISICTCS MPHUYMHON OTCYTCTBHUS IIOAOHOIICHUS
y 21 mopopsl, cpeau KOTOphIX Oy3uHA depHas, 000OBHUK aJbIHHCKHA, XeHOMe-
Jiec SIMOHCKUA, OOSPBIIIHIK OTHONIECTUYHBIA U CIMBOJIMCTHBIN, Oapbapuc cTpoii-
HBIH, SITOHCKUH U JIp.

B cypoBbix ycnoBusix CeBepa y OOJBIIMHCTBA MHTPOAYLICHTOB YBEIU-
YUIICS FOBEHWIBHBII NEpHO OHTOreHe3a. B CBs3U ¢ 3TUM MHOpalOHHBIE TOPOIBI
B ApXaHTenbCcKe BCTyNalu B (pa3y MI0A0HOIICHUS MO3/IHEE, YeM Ha POJIMHE.

[lepBoe TUIOMOHOLICHHE HEKOTOPBIX KYCTAPHUKOB HAONIOANOCh B
3-4 roga, oHAKO Y HaWOOJMIBIIEro YMCiIa BUAOB C 5 ... 8 yer (Tabn. 2). MHorue
OOsIPBIITHUKH, OapOapuChl (CTPOMHBIN, OCTUCTHIN, ITOHCKHIA) U )KecTep JaypCKui
BCTYNUJIM B TeHEPaTUBHYIO (pa3y B Bo3pacte 11 ... 13 ner, kecTep MacIMHOBU/I-
HBIA U STOHCKUHN B 15, a OOSIpBIITHUK TOYEUHBIA U mamIuilenHckuit B 20 mer. Y
JIepEBLEB MEHBIIIE BO3MOKHOCTEH Ul CEMEHHOIO pa3MHOXKeHus. Bo3pact Hava-
Ja ceMEHONIECHHs JiepeBbeB Kojebaincs oT 8 mo 30 nmer. Padpine apyrux
(8 8 ... 10 7er) cTamy IIIONOHOCUTH OJIbXa YepHAs W SIMIOHCKAas, SOJOHU, KICHBI
TaTapCKUM, SICCHEIMCTHBIM, 3eJICHOKOPBIN U MOJIEBOH, uepemyxa Maaka, mo3aHee
siceHb OOBIKHOBEHHBIH, JIMCTBCHHUIIA STTOHCKAS, JINAa aMEPUKAHCKAsl, IUXTa CH-
Oupckast, 1y0 depenruaTolil.

B xome axkxkiMMaTH3auMU O] BIUSHUEM NPUPOTHO-KINMATHUIECKUX
YCIIOBUH y MECTHBIX MOKOJICHHH psifia MHTPOAYIICHTOB M3MEHWIIACH MPOIOJIKH-
TENBHOCTh FOBEHWJIBHOTO Tieproaa. Tak, y Ay0a depenrdyaroro BO BTOPOM TOKO-
JICHUU CPOKH epexo/ia K peNpoIyKTUBHOMY Pa3BUTHIO COKpaTminch Ha 10 Jer, y
KJICHA JKEJITOr0 U SICEHs1 OOBIKHOBEHHOTO Ha 4 ro/a.

BonbmMHCTBO HHTPOYIIEHTOB HavYallk TUIOJIOHOCHTH B T'OJ] IEPBOTO IIBE-
TeHust WM ciycTs 1-2 rona. OQHAKO y TaKMX HOPOJA, KAaK CMOPOAWHA MaHBYKYP-
CKas ¥ KJieH ocTpoiucTHbIH 1lIBemiepa, meproa Mexay 3TUMH (pa3aMu pacTsHyII-
canal7...20 mer.

Tabnuma 2
Kuznennas Yucno BugoB
¢dopma uHTpOIY- | OOIIEE 10 BO3PAcTy TEPBOTO IUIOAOHOMICHHS, JIET
LICHTOB 3-4 56 | 7-8 | 9-10 | 11...15[16...20[21...30 | 31...40
HepeBbs 69 - 2 16 11 21 12 5 2
Kycrapauku 115 32 57 13 2 8 1 1 1
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B HavanpHBIN MEepHOA TUIOAOHOIIEHHS pacTeHus (GOpMHUPYIOT, KaK Ipa-
BWJIO, HE3HAYUTEIBHOE KOIUYECTBO CEMSH, JKU3HECTIOCOOHOCTh KOTOPBIX y pas-
HBIX BUJIOB JaJieKO HeoJuHakoBa. Ilo HaOmromeHWsM psijna ucciemoBareneit
[4, 5], cemeHa WHTPOAYIIEHTOB B TepBble 3-4 TOAa IOCie BCTYIUICHHUS B TeHEpa-
TUBHYIO (ha3y HEpeaKo OBIBAIOT IMOJTHOCTHIO HEBCXOXKHMMH. Takoe sIBIeHHE OTMe-
4YeHO y OepeckiieToB 00poJaBuaToOro, eBpPONelcKOro, KIEHOB TaTapCKOTo, OCTPO-
JIUCTHOTO U JKEJITOrO, BUIIHM, YEPEMYXHU MECHCHJIBBAHCKOM, PAKUTHHKA, JIWIIbI
MEJIKOJMCTHON B opexa MaHbWwKypckoro. B Teuenue 8 ... 10 u Oonee et cemeHa
HU3KOI0 KadecTBa MPOAYLMPOBAIN KJIEH SICEHENUCTHBIHM, JHMa aMepuKaHCKas,
BSI3 TJIAJIKHUH.

ITocne BCTymIeHUsI HHTPOIYLICHTOB B IOPY YCTOMYHMBOTrO IUIOJOHOIIECHUS
oJlHU TopoJibl (68,5 %) LBETYT U MJIOJOHOCAT €XKETOJHO WM TOYTH €XKETrOoAHO;
npyrue (20,0 %) mepuonnyvecku, tpets (11,5 %) Tonbko B roapl ¢ Hambojee
OIaroNpUATHBIMA METEOPOIOTHUECKUMH YCIOBUSMHU.

K nepBoii rpymnme OTHOCSTCSI MPEXJIe BCEro KyCTapHHKHU, U3 JIEPEBHEB
Oepe3a WIBMOJIMCTHAS, OOAPBHIIHWMKK uepHbIl, lllpenepa, 3emeHOMSCHIN, Bs3
rIaAKA, WIbM TOPHBIM, JIUIIBI MEJIKOJIMCTHAsl, aMEpPUKAaHCKas U Ap. bonbiinn-
CTBO PACTEHHMH 3TOH Ipynmbl SBISIOTCS MpeacraBurensiMu ansHero Bocroxa:
OOSIPBIIIHUK JAyPCKHiA, OJbXa STIOHCKAas, CHPeHb MOXHaTast, 3BETHHIIOBA U Oap-
xatucras, Oy3uHa 3u00ibla U KaM4aTcKas, KUMOJIOCTh 30J0TucTast; Cubupu —
JUCTBEHHHIIA JaypcKasi, Oy3nHa CHOMpCKas, )KUMOJIOCTh TaTapcKas CHOWpCKasd,
cubupckas anraiickas u ap.; CeBepHOH AMepHKH — OOSPBHINIHUK BEEPOBHIHBIM,
I'pesi, 3a3yOpeHHBIH, IEPEH OTHPHICKOBBIN, MpPra KOJIOCUCTas U OOMJILHOLBETY-
masi, My3bIpEIUIOAHUK KAIMHONUCTHBIA. BeTpedaroTcss MHTpOAyLeHTHl U3 3anaj-
HO¥ EBpOITBI: OOSPBINTHUK YEPHBIH, CHPEHb BEHT€PCKasi, CMOPOAMHA aITbITNHACKASL.

Bropas rpynma pacteHuil mpezicTaBieHa TaKMMH BHIaMH, Kak JTy0 de-
pelrvaTeiid, TUXTa CHOMPCKast, JIUMA KaBKa3cKas, KJICHbI SICCHEJIMCTHBIM U Kallu-
(hopHUHCKHUT.

[Topoasr TpeThelt TpymHmIbl — AEPEH OMYIIIEHHBIA, CHPEHh OOBIKHOBEHHAS,
KJIEHBl ocTposiucTHbIA LIBeanepa U 3eI€HOKOpBIN, po3a MOPUIMHUCTAS, KECTEP
SITOHCKUH, My3bIPEINIOAHUK CMOPOAUHOIUCTHBIN U Ap.

Havano uBereHHs M IJIOJOHOLIEHUS HHTPOAYLIEHTOB B 3HAUYMUTEIBHOM
CTETIEHH OIPEeJIeIISIeTCsS] METEOPOJIOTHUECKUMH YCIIOBUSIMU. Haumbonbiiee Komu-
YECTBO IN€HEPATUBHBIX MOYEK 3aKJIaJbIBACTCSI B TOJIbI, KOI/Ia B UIOJE U aBTyCTE
JIeTa, NPeJIIECTBYIOIIETO roly LIBETEHUS, BHIIAIO MaJIO OCAJKOB U CTOsIIA TEIUIast
W Kapkas moroja. BoszBpaieHue X0J1070B ¢ 3aMOpPO3KaMHU B MIOHE 3a4acTyIO SB-
JsieTcsl MPUYMHON ruOeH IBETOYHBIX MoYeK u 3aBs3el. OJHAaKo, KaK MMoKa3alo
M3y4eHne OOWIIHS TIJIOJOHOIICHNUS, HE BCe BUJIBI IEPEBHEB U KyCTAPHUKOB OfMHA-
KOBO pPearupyroT Ha W3MEHEHHE TOTOJHBIX YCIOBHH B MEPHOA 3aKJIaaKu U Qop-
MUPOBaHUS T€HEPATUBHBIX opraHoB (Tadum. 3). Tak, CpeaHIO0 OIEHKY MHTEHCHB-
HOCTH IUIOJOHOIIEHUA 3 Oayia M Bbiie uMmend 114 Bumos, uau 63,7 %, MeHee
3 6ayoB — 65 BunoB, win 36,4 %, B TOM uncie MeHee 2 6aioB — 27 mOpoz.

K mopogam, y KOTOpsIX Xopomme W OOWIbHBIE YpOXKau HaOJIIOHaUCh B
TEYEeHHUE JIBYX JIET, OTHOCSTCS] YyOYIIHUK TOHKOJHMCTHBIN, Oy3nHa 3ubombna, ne-
peH beiinu, CHe)KHOSATOAHUK OEIIbIi, CIIMBa KOJtOYas, po3a cusas; 3-4 et — cu-
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Taonuma 3
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pEHb BEHrepcKasi, OOSPBHIIIHUK AJIMAaTUHCKUM, KPYLIMHA SITIOHCKAas M JIOMKasd,
JUTIa KaBKa3cKas | Ap.; 5 JeT u 6oiee — cupeHb MoxHaTas U [ eHpH, )KUMOIOCTH
TaTapckas, OOBIKHOBEHHAs! M 30JI0TUCTAs, YepeMyxa Maaka, KJIeHbl TaTapCcKui u
OCTPOJIMCTHBIMH, JIUIa aMEPUKAHCKas U JIp.
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3a Bech neproa (EHOJOTHYECKUX HAOMIO/IEHUI He OTMEYEHO YPOXKaeB C
OamtoM 4-5 y Takux MOpOJ, KaKk CUpEHb OOBIKHOBEHHAS, KJICH KaIU(OPHUHUCKHUIA
U SICEHENUCTHBIM, OepeckieT IIMPOKOJIMCTHBIM, Juma cuOupckas, Oapbapuc
O0OBIKHOBEHHBIH, psSOMHA YePHOIUTOAHAS, ICCHh OOBIKHOBEHHBIN U JIP.

YcTaHOBIEHO, YTO MO CPABHEHHIO C I[BETEHHEM HHTEHCHUBHOCTH IIIOJO-
HOIIICHUSI THOPAHOHHBIX TIOPOJ HIKE U O0Jiee M3MEHYMBA 110 TOJIaM.

VY psima HHTPOAYIIEHTOB TUIOAOHOIIEHUE 3aBUCUT OT OMOJIOTHYECKUX OCO-
OCHHOCTEW OIBUICHUS IBETKOB. Tak, y OOSIPBIITHUKOB HApALy C OIBUICHUEM
HAaCEKOMBIMHU HaOIoAaercs u camoomnsuienre [1]. Hamm onsITel mokasanu, 4to
CIOCOOHOCTH K CaMOOTBUICHHUIO Y Pa3HBIX BHJOB BBIpaKeHA HEOAMHAKOBO. Eciu
y OOSIpBIITHUKA 3€JICHOMSCOTO Ha BETBSX, MOMEIIEHHBIX IEepe] HaJaloM I[BETe-
HUS B OyMaskHBIE M30JSITOPHI, 00pa3zoBaniock 44,7 % 3aBsizeil OT 4Kcia BETKOB,
TO y KpoBaBokpacHOro 3,6 %. OnHako mpu cBOOOJHOM ONBUICHUH 3aBS3aJI0Ch
mwiogoB B 1,9-7,.8 paza Oonble 1Mo CpaBHEHHIO C CaMOOIbUIEHHEM (Kpome 00-
SIPBIIITHUKA 3€JI€HOMSICOr0). B TO ke BpeMsi Ha KOHTPOJBHBIX BETBSIX OMaJ OKa-
3ancs Ha 4,2 ... 19,2 % Oouiblie, 4eM Ha BETBSIX C H30JISTOPAMH.

Wrak, mpu BbIpaliMBaHUM MHOPAaWOHHBIX MOpoJ B ycinoBusx CeBepa OT-
MeYaeTcs YBeJIMYeHHE FOBEHIILHOTO TIEpHoIa OHTOreHe3a. B ¢a3y Bo3Myrkaro-
CTH OHHM BCTYHAIOT IMO3AHEC, YEM B €CTCCTBCHHBIX YCJIOBHUAX IMPOU3PACTAHUA. B
TO K€ BPEM: B XOAC AKKIIMMATHU3allUKU Y MCCTHBIX MOKOJIESHUMN pdaaa BUOAOB U3ME-
HSIETCS] TEHEPATUBHBIN ITUKJI U COKPAIIAIOTCS CPOKH BO3MYKAIOCTH.

[locrme Havanma TUTOAOHOMICHHS Y 3HAYUTENHHOW YacTH WHTPOIYIHPYE-
MBIX BHJIOB OHO TMPOUCXOJIUT PETYIISIPHO CO CpeJHel HHTEHCUBHOCTHIO 3 Oaiuta u
Beimre. OTCyTCTBHE IBETCHHS W TUIOJOHOIICHHS Y HEKOTOPHIX M3 HUX OOBSICHS-
€TCsl HU3KOI 3MMOCTONKOCTBIO M HEIOCTATOYHOUN TerI000eCriedeHHOCThI0 BeTe-
TAI[IOHHOTO MEePHOJIA.
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U3BECTHUS BHICHIUX YUEBHBIX 3ABEJIEHUM

Ne 2-3 JECHOM XYPHAI 1999
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B.®@. [BETKOB
& Lisetkos Bacunuit ®ponosuy poauncs B 1935 r.,
gy okoHuYMI B 1958 r. ApXaHreiabCKuil JIECOTEXHUYE-
' CKUHi MHCTHUTYT, JOKTOpP CElbCKOXO3SAHCTBEHHBIX
o o HayK, CTaplIMi Hay4HBI COTPYIHUK, 3aBEIylO-

l/ wuit  kadeapoil J1ecCOBOACTBA W MOYBOBEICHUS
ApXaHIelIbCKOro rocyJapCTBEHHOIO TEXHUYECKO-
ro YHMBEpCHUTETa, wieH-KoppecnoHaeHT PAEH.
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‘J Nwmeer Gonee 200 meuaTHbIX pabor B oOsacTu
‘ "4 JIECOBOJICTBA M JIECOBEIEHHS, COLMATBHON 3KOIIO-

THH U OXpaHBI OKpyKaromel cpens! Ha CeBepe.

JECOBOJACTBEHHBIE ACIIEKTbBI
03/1I0POBJIEHUS OKPYKAIOIIEN CPE/IbI
B PAMOHAX ADPOTEXHOT'EHHOT' O 3ATPA3HEHMUSI
HA KOJIBCKOM ITOJIYOCTPOBE

Ha marepunanax DonroBpeMEHHBIX HUCCIICIOBAaHHUIA B 30HE Je-
STENBHOCTH KoMOWHaTa «CeBEPOHUKENb)» MPOCICKEHB COCTOSHHUE H
JTUHAMUKA JICCHBIX IUIOIIAZCH M JICCHBIX HacakneHud. [IpemnokeHbl
OCHOBHBIC TPUHIIMITEI COXPAaHEHUS W BOCCTAHOBIICHHS HapYIICHHOW
MPUPOIHOM CpeAbl ¢ MOMOIMIBI0 MPHUEMOB JIECOPa3BEICHHUS, JIECOBOC-
CTaHOBJICHUS, YXOJIOB 32 JISCOM, MEITMOPAIHi ¥ PEKYyIbTHBAIIIH.

Conditions and dynamics of forest areas and forest
stands have been traced on the materials of long-term investigations
within the operation zone of «Severonickel» mill. The main
principles have been suggested on nature conservation and
regeneration of the contaminated environment based on forestation,
forest regeneration, care of stands, reclamation and recultivation.

JlecHast pacTUTENbHOCTE B ycnoBusix CyOapKTHKH — Hanboiee JeHCTBEeH-
HBIA ¥ 3G (QEKTUBHBIN (DakTOp MPUPOJTHON cpelibl, TO3TOMY MpodiieMa ee coxpa-
HEHHUS B YCJIOBHSAX TEXHOTEHHOTO Tpecca MpHOOpeTaeT oco0yr aKTyadbHOCTh
[3-5, 8, 12]. Crout BOIpOC O COXpPaHEHUU €CTECTBEHHOM MOTTIOTUTENBHON CHO-
cobnoctu nagamadra u OypepHOCTH paCTUTENFHOTO MOKPOBA MO0 OTHOLICHUIO K
OMHCCHSIM Ta30B. BecbMa BaKHOW CTAHOBUTCS 3aJladya COXPAHEHUS M TIOBBIIICHHS
OMOJIOTUYECKON MPOILYKTUBHOCTH HACAKICHUH M BOCCTAHOBJICHUS JIECHON PacTH-
TEJNBHOCTH Ha YK€ 00€3JIECeHHBIX TePPUTOPHAX. JIeCOBOACTBEHHBIM IMOAXOAAM K
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COXPaHEHUIO IPUPOTHOTO PABHOBECHUS HA TEXHOT€HHO M3MEHEHHBIX TEPPUTOPUIX
CErOoJHS HE YJEISIETCs TOJKHOTO BHUMAHUS.

[TosiBMIICS HOBBIN 3KOJIOTHUYSCKUN (PAKTOP — a3POTEXHOT'CHHOE 3arpsi3He-
HUe, 00YCIIOBIHMBAOIIEE IMTUPOKOMACIITAOHYIO JETPAJAIINIO JIECOB H yXY/IIICHNE
JIECOpPacTUTENBHBIX ycnoBwil. OH JenaeT akTyalbHOH BBIPAOOTKY «OTBETHBIX»
JISCOBOJICTBEHHBIX CTPATETHil U MPUEMOB. B OCHOBE WX JOKHO OBITh M3YYCHUC
W3MEHEHUI JIECHBIX SKOCHCTEM MO BIUSHUEM TIPECcca 3arpsI3HEHMSL.

W3meHeHust B COCTOSIHAM, CTPYKTYPHOW OpTraHW3allii, IPOAYKTUBHOCTH
HacaxJeHUI, pocTe ACPEBbEB U APEBOCTOECB M3ydyadd HAa MOCTOSHHBIX U BPEMEH-
HBIX MPOOHBIX TUIOIIAASX B palioHE JEATEIIbHOCTH KOMOMHATa «CeBEPOHUKENbY
(Mownueropckuit necxo3 u Jlammmannckuii 6nochepHslit 3armoBeTHIK MypMaHCKO#
obnact). OueHUBaIM 3aKOHOMEPHOCTH JIECOBO30OHOBHUTEIBHBIX MPOLECCOB B
Pa3HBIX YCIOBHAX MPOU3PACTAHHS M MPHU PA3JIMYHBIX YPOBHSAX 3arps3HCHUS, B
TOM YHCJIe TP Pa3HOM YYaCTHH COMYTCTBYIOIIUX 3arpsA3HEHUIO IPYTHX aHTPO-
MOTEHHBIX BO3/JEWCTBUN. BakHOE MECTO OTBOAMIIOCH OlleHKE 3(P(HEKTUBHOCTH
Pa3IUYHBIX JICCOBOJACTBEHHBIX MEPOIPHUITUNA HAa TEPPUTOPHUAX, IOIBEPIKESHHBIX
SMUCCHUAM Ta30B. M3ydain M3MEHEHHUS JIECOPACTUTEIbHBIX TTOYBEHHBIX YCIOBUM,
B TOM YHCJI€ HApYIICHHBIX W 3arpS3HEHHBIX IMOYB MOCIE Pa3UYHBIX MTPHEMOB
OMOJIOTMUYECKUX M XUMHUYCCKHX Meluoparuii.  MccnemoBanusi MpOBOIMIN
OJTHOBPEMEHHO C HOPMHUPOBAHHUEM a’pPOTEXHOTCHHOTO 3arps3HeHus [2, 6, 7, 11,
13, 14]. Hcnonp3oBaln KaK TpPaTUIIOHHBIE JIECOBOJICTBEHHBIE, JIECOBOII-
CTBEHHO-TeOOOTaHWYECKHE TMPUEMBI, TaK ¥ OKCIIEPUMEHTAIbHBIE METOMbI
pacTeHHeBO/ICTBA.

B cooTBeTcTBUU C NecOpacTUTENbHBIM pailoHupoBaHueM [16] pailoH uc-
CJIEIOBAaHHUN pacriojiaraeTcs Ha TpaHUIle MPUTYHIPOBOM M CEBEPOTACKHOM MMOJI-
30H. OCHOBHYIO 4acTh TeppuTopuu (okxoio 60 %) cocTaBIAIOT JIECHBIE, OOJIOTHO-
JIECHbIe, TOPHO-JIECOTYHAPOBbIe JaHmmadTel. Jleca TaekHO-CyOapKTUYECKOTO
THTIA UMEIOT HEBBICOKYIO TPOMYKTHUBHOCTh. J{OMHUHHPYIOIINMU KOPEHHBIMHU
dbopManusaMH SBISIOTCS €IOBble ¢ Oepe3oid M cocHoBbie. Cpeu MPOU3BOIHBIX
HaCaX/ICHUI Mpeo0JIajaloT COCHOBBIC, OEPE30BO-COCHOBBIE M OEPE30BO-UBOBBIC
II-1IT xnaccoB Bo3pacta. Ha uvactu muiomaaei npou3BOAHBIE HACAXKICHUS MpeEl-
CTaBIIAIOT COOOM JIECOTYHPOBBIC TPYIIITAPOBKH.

3a mpeAmecTBYIONUH MePHOl OCBOSHHUS Kpasi €ro Mpupoja mpeTepriena
CylecTBeHHbIe U3MeHeHus. JlecucrocTh cHm3miack Ha 12 %. Ha momeHT 00-
CJIeIOBaHMSA TUIOIIAb JIECOB B paiioHe coctaBisuia 45 % ot obmieir. Cpenn nec-
HBIX TEPPUTOPUH, MOABEPraloIIuXca 3arpsa3HeHNI0, npuMepHo 16 % 3aHuMaror
BBIpYOKHM Pa3HOW JaBHOCTH, B TOM YHCIIE C JIECOBO30OHOBICHHEM Pa3HOM ycreml-
Hoctu. HacaxkneHus, mpoiijieHHbIe ToKapaMu 3a mnocieaaue 50 yer, 3aHuMaiu
okono 10 %, BBIpyOKHM, NMPOWIEHHBIE MOXKapamH (Jaile HEOJHOKPATHBIMH), —
npumepHo 11 %.

Uewm Ommke MCTOYHUK 3arpsSA3HEHUS, TeM OOJIbIIE MPE/ICTaBICHbI ITyCThI-
pH, TIOTHOIINE HACAXKICHUS, BRIPYOKH U rapr. OJXHOBPEMEHHO COKpAaIIaeTcs JI0-
JIST TUTOTIA/ICH, UCIIBITHIBAIONINX BIIMSIHUE TOJIBKO OJHUX 3MHCccHiA Ta3oB. C mpu-
OMmKeHHEeM K 3aBOJy W TOPOJy BO3pacTaeT BKIAJ PEKPEallMOHHBIX HArpy3oK,
3arpsi3HeHMsI OBITOBEIME OTXO/JaMH, MEXaHUYECKUX MMOBPEKICHUH HATIOYBEHHOU
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PaCTUTETHHOCTH, TIOYB M JIUTOT€HHOW OCHOBHI JaHmad)Ta B pa3pylieHHe MpH-
POIHBIX KOMIUIEKCOB. Takum 00pa3oM, BIIMSHUE TOJUTIOTAHTOB HEOOXOIUMO
OLIEHMBATh Ha (hOHE pa3HOOOPA3HOTO aHTPOTIOTEHHOTO Ipecca.

ITox «dakemom» MpOMBEIOPOCOB B paiioHe T. MOHYErOpcKa HaXOTUTCS
npumepHo 380 ... 400 Teic. ra. Ha 3T0i# TeppUTOpHE KOHIIEHTPAINSA CEPHUCTOTO
ra3a Kak OCHOBHOTO 3arpsi3HuTENS B 7—280 pa3 BhIlIe (POHOBOTO COACPIKAHUS €T0
B Bo3ayxe. Odar 3arps3HEHUS IMOCTOSHHO pacIIupsieTcs. 3a MOCIeAHNe /IBa Je-
cATHIIEeTUs O0IIasi ero IUIOMAAb YBEIHMYMWBAIACh B CpeHEM Ha 5 ... 7 ThIC. Ta B
roJl. DTOT POCT MPOMOJDKACTCS, HECMOTPSI Ha 0003HAUMBIIICECS CHIDKCHUE O0b-
€MOB BBIOPOCOB Ta3oB B atMocdepy. CrelnoBaTeIbHO, TUTPECCHS JIECHBIX IKOCH-
CTeM TIOJI BIUSHUEM 3arps3HEHUS Cpelbl 001a1aeT N3BECTHOW HHEPIIMOHHOCTHIO,
onpeaensieMor d3PPEKTOM «HAKOIUICHUs BO3ACHCTBUS». C ATHM XKe SIBICHUEM
CBsI3aHA CIIOCOOHOCTh HACAKICHHNA JUIMTEIBHOE BPEMs «CICPKUBATHY HArPy3Ky
MOJUTIOTAHTOB, HE TIPOSBIIS BHEITHUX MTPU3HAKOB MTOBPEKICHUS.

[lox BmMsSHUEM TPOMBBIOPOCOB MPOUCXOISAT HETATHBHBIE W3MEHEHUS B
CTPYKTYpE JIeCHOTO (hOHJIa, B YACTHOCTH B TIOPOJTHOM COCTaBe HacaxjaeHuid. [lo-
CIIeZIOBATEIbHO COKpAIAeTCs J0JIS XBOWHBIX JIECOB, BO3pAcTaeT ydacTHE B Jiec-
HOM (OHJIe HU3KOCTBOJBHBIX OEPE3HSKOB M MBHSKOB, a TAK)KE JINCTBEHHBIX B CO-
CTaBE COCHSKOB W €JBHUKOB. [IpOMCXOAMT XapaKkTepHOE I MOJOOHBIX CHUTya-
uuii [1, 5, 6, 9] ynpouieHue cTpyKTYpbl OHOTEOLEHO30B, CHIXKAETCsl 001as Ono-
JIOTUYecKasi MPOAYKTUBHOCTD JIECHBIX DKOCHICTEM. Y MEHBIIAeTCsS BUIOBOE Pa3-
HOOOpa3me OmoreoreHo30B. M3 WX cocTaBa BHINMAJAIOT 3€JEHBIE MXH, MHOTHE
BHJIbI HAIIOYBEHHBIX KYCTapHUYKOB. brICTpee Bcero oOemusaeTcs JIuxeHodopa.
B nHacaxneHnsx ymeHbIaeTcsi oOmias xuBas (puromacca, OCOOEHHO B BBICOKO-
BO3pacTHBIX. B cpemHeBO3pacTHBIX COCHSIKaX OPYCHHYHOTO THIIA Jake MPH Ciia-
0OOM MOBPEXICHUU OTMEUYCHO CHIDKEHUE MacChl )KUBOTO Bertectsa Ha 10 ... 15 %.
Ha 65 ... 70 % »5To0 motepu accuMUISIIMOHHOTO anmnapara. CpeaHss MpOoJoLKH-
TEIHHOCTh (PYHKIIMOHHPOBAHHS XBOH 3]IeCh CHU3MIACh Ha 1,3 rona.

[Ipu u3pexkMBaHUU TOJIOTA BCJICACTBUE AS(OTHAIIMH MPOTIOPIUOHATIEHO
YBEIIMYMBACTCS CKOPOCTh MPOXOXKICHUS TPAH3UTOM IOJUIFOTAHTOB, OTHOIICHHE
MOCTYIUICHUS U CEAMMEHTAINH (OCaXKIEHUs) CEpHUCTOTO Ta3a. Eciu B Hacaxe-
HUsAX 0€3 MPU3HAKOB JieONUAINH U OCIa0IeHUs 3TO OTHOIIeHune paBHo 2,0, TO B
c1ab0 MOBPEKICHHBIX MOXKET JOCTUTaTh 2,5. DTO 03HAYaeT CHUWKCHHUE 00
€MKOCTH TIOTJIONICHUs] HAaCaKJCHHEM, €ro (UILTPAllMOHHBIX CBOWCTB. MOXKHO
MIPeNIoaraTh, YT0 OHO CBS3aHO HANPSMYIO C YMEHBIIEHHEM OO0IIeld (PUTOMacChI
WIK TOAMYHOU mponaykiuu. OJHAKO B MOCIEAYIONIEM CIEAYyeT OXKHUIATh, YTO
COpOILMOHHBIE CIIOCOOHOCTH OYIyT CHUKATBCS OBICTpee, ueM GuToMacca.

BceneacTBue HepaBHOMEPHOCTH BHIMAJEHUS JTHIMO-Ta30BbIX AMHCCHU B
MIPOCTPAHCTBE U PAa3HON TOJEPAHTHOCTH JIECHBIX OMOTEOIICHO30B B 30HE 3arpsis-
HEHUS HACAXKICHUS HAXOIATCA Ha pa3HBIX dTamax nerpamganuu [S5, 11, 12]. Cko-
POCTh JIerpafialiid MOXET ObITh pa3nu4HOi. [1o ypOBHIO TEKyIero 3arpsi3HeHHS
Y CTENEHH JAETPaJalliy BCS TEPPUTOPHSI HAMH pa3J/ielieHa Ha HECKOJBKO YCIOB-
HBIX 30H: CO C1a0bIM, YMEPEHHBIM, CHJIBHBIM U OYCHb CHIJIBHBIM BIIUSHHEM 3a-
IPSI3HCHUS.
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Jerpaganusi pacTUTEILHOCTH COIIPOBOXKAAETCS 3arpsA3HEHHEM II0YB CO-
eIVHEHUSMH METaJUIOB W cepbl. PacnpeseneHue 3eMEHTOB-3arpsi3HUTENCH 11O
npoUII0 MOYBBl ONpPEeNsIeTCs OPraHOTEHHOM COCTABIISIONIEH, a TakkKe coaep-
JKaHWEeM B HeW MeJKoaucnepcHou (wimmcroif) yactu. C yBelIWYeHHEM copepka-
HUSI OPIaHUKU U WIUCTHIX (PpakiMii €eMKOCTh HAKOIUICHHS IOJUIIOTAHTOB BO3pac-
taeT. Hukenp oOmamaeT MeHbIEH aKTUBHOCTBIO U CIIOCOOHOCTHIO MUTPUPOBAThH
[0 CPaBHEHUIO ¢ Meapto. Hambonee MHTEHCHBHO 3arpsi3HAIOTCS MOYBBI BOJIM3U
komOuHara [8, 10, 15]. 3a mocinemnme AecATh JIET coAepKaHue MEIN W HUKEIS B
MoYyBax BBIPYOOK-Tapeil B CaHUTapHO-3aIIMTHON 30He Bo3pocio Ha 20 ... 240 %.
HauGosnpiee HakoMmIeHUE OTMEUEHO HA y4acTKax ¢ rpy0OryMyCHO# JIGCHOM MOJ-
CTWJIKOW, HAaUMEHBIIIEE — Ha 3POJUPOBAHHBIX y4yacTKax. B mocinenHem ciydae
OTMEYEH aKTUBHBINA TPAH3UT METAILJIOB.

CunbHO 3arps3HEHHBIE TOYBBI MPHUOOPETAIOT HEOIArONpHUSTHBIE CBOM-
ctBa. CyOcTpatsl ¢ conepkanueMm menu 6osnee 1000 u Hukens 6omee 2000 mr/kr
B JKECTKHX MMKPOKIMMATHUECKUX U 31aUUECKUX YCIOBHUSIX 00€3JIECEHHBIX ITy-
CTOIICH OKa3bIBAIOTCS MPAKTUYCCKU CTEPHIIBLHBIMHE [T CEMSIH IPEBECHBIX TTIOPOI.
B 3THX ycnoBHsSX OKa3bIBAE€TCS OLIYTUMBIM TPEBBIIICHUE KOHILEHTpanui (oHo-
BOT'0 YPOBHSI [10 METaJlJlaM Ha JBa mnopsaka. [Ipu Oonee HU3KUX YPOBHSIX 3arpsi3-
HEHHS BJIMSHUE METAJUIOB Ha POCT M Pa3BUTHE PACTEHHU TPYTHO BBIWICHHUTH U3
obmero GoHa HeOIArOMPUATHBIX (AKTOPOB.

Ha 3aBepmarommx sTamax pacmaja IpeBOCTOEB aKTHBU3UPYIOTCSA IPO-
LECChl pa3pyLICHUs] APYIHX SPYCOB PACTUTEIBHOCTH M IOYBEHHOI'O ITOKPOBA.
MoOXOBO-JIMIIAHUKOBBIA U TPaBsSHO-KYyCTAPHUYKOBBIN ApYyChI, a 3aTEM M I10YBA
0oJiee MHTEHCUBHO pa3pylIaoTcs 1ocie pyOKu APeBOCTOs, B OCOOEHHOCTH TOCIIE
pyOxu u nokapa. Ilox BIMsHHEM TOJBKO SMHUCCHH Ta30B, Ja)Ke IPU OUYCHb BBICO-
KHX KOHICHTPAIUSIX TOKCUKAHTOB, 32 50 JIET JesTeTbHOCTH KOMOMHATA HE TPO-
W30IIIO pa3pylIeHus mo4Bbl. KoHeuHOH cTajueli Aerpaaalui 3KOCHCTEMEBI (elb-
HUK YepHUYHBIN WJIM BOPOHWYHBIN) SBJSIETCS 3aXJIaMJICHHAsl pelMHa U3 yrHETEH-
HBIX TIOJIECOYHBIX KYyCTapHUKOB, PE3KO YTHETEHHOTo Nojjpocta. B Tex ke ycino-
BUSIX, HO TIOCJIC PYOKH C TOCIEIYIOIINUM MOKapoM yxe depe3 35 ... 37 ner obOpa-
3yeTcsl 3pOAMPOBaHHAS TEXHOT€HHAs! ITyCTHIHS.

Paspymienne mouB B 30HE BIMSHHUS HPOMBBIOPOCOB CETOIHSI OTMEUYEHO
YK€ Ha ThICSYaX TeKTapoB. OPO3UOHHBIE MpoIecchl mporpeccupyor. Ecmu B
cepearHe 80-X IT. B yCJIOBUSAX €IbHUKA BOPOHUIHOTO SPO3UOHHBIE «SI3BB» OTME-
yanuch Ha yaajneHuu 12 kM, To B Havane 90-x rr. yxe 15 ... 17 km. ITlokazaTtens-
HO, 4TO Je(IsSIMOHHBIEC MPOIECCHl HE Pa3BUBAIOTCS MM OYCHb C1a00 BBIPAKEHBI
Ha y4acTKax ¢ HecpyOJIEHHBIMH APEBOCTOSIMH.

Cpenu Mep 1Mo COXpaHEHHUIO MPUPOAHBIX KOMIUIEKCOB B 30HE JIESTEIHHO-
CTH MEJIHO-HUKEJIEBBIX 3aBOJIOB 3arojisiphsi BYKHOE MECTO JIOJDKHO 3aHATH cOe-
pexeHre JIeCOB, KOTOPOMY IMOCJIe MEp TEXHUYECKOTo Mopsijika (M3MEHEHUE TeX-
HOJIOTHH) cJefyeT OTHaTh Oe3yCNOBHBIN mpuopuTeT. JlecoBoAcTBEeHHas Mpo-
rpaMma O3JIOPOBJICHHS OKPYXAlOWIEH Cpelpl M COXPAaHEHHS NPUPOIHBIX KOM-
TUIEKCOB JIOJDKHA OCHOBBIBATHCS HA CIIEAYIONIUX MPHHIUITAATBHBIX TTOJIOKEHHUSX.

1. JlecHas pactutenbHOCTb B yciaoBuax CyOapKTUKH ABIsieTCs Hanboee
JeHCTBEHHBIM (pakTOpOM NpHUpoaHOH cpeasl. OHa ompenenseT oOLIyo SKOJIOTU-

4 «JlecHoii sxypuam» Ne 2 - 3
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YEeCKyI0 €MKOCTh JIaHAmadTa B 30HE JEATEIHHOCTH MPOMBIIIJICHHBIX MPEeNpHs-
THH, B YaCTHOCTH METHO-HUKENEBBIX 3aBOJOB. IloaToMy coxpaHeHue, BoccTa-
HOBJICHUE ¥ MOBBIIIICHUE YCTONUYUBOCTH JIECOB, MPUIIETAIONINX K TPOMBIIIICHHBIM
MIPENNPHUSITHAM TEPPUTOPHIL, CIIEYET CUUTATh TJIABHBIM yCIOBHEM TOACP KAHUS
MPUEMIIEMBIX YCIOBUI OKPY>XKAOIIEH Cpenbl.

2. Ilpu XpoHMUYECKOM 3arpsi3HEHUH Jieca, HAKOIHMB ONpeAeTIeHHBIH 00beM
MOJUTIOTAHTOB, HAYMHAIOT JIETPaJiupOBaTh. BBICOKas X COpONMOHHAS CIIOCOO-
HOCTh maaer. [lpm Gompmmx Harpy3kax BpPEeIHBIX BEIIECTB 3TH MPOLECCH IIPH-
o0peTaroT HeOOPaTUMBI XapaKTep.

3. B paiioHax ¢ HHTEHCUBHBIM a3pOTEXHOTE€HHBIM 3arps3HEHUEM B LI€H-
Tpe BHUMAHHUA JIECOXO3SIMCTBEHHBIX MPEANPHUATHI TOKHBI OBITH MEpHI IO CO-
XPaHECHHUIO JIECOB W MOBBIIMICHUIO MX YCTOMYMBOCTH. OYEeBHIHO, YTO OONBLIYIO
YacTh 3aTpar Ha 3TU paboThl 00s3aHBI B3SATh Ha ceOs MPEANPHUATHS - BHHOBHUKH
YXYAIIEHUS COCTOSHUS OKPYKAIOIIEH Cpeibl.

4. B necoxo034iiCTBEHHON NEATEIBHOCTH HA TEPPUTOPHUSX, UCIBITHIBAIO-
LIMX BIMSHUE MTPOMBBIOPOCOB, HEOOXOIUMO NPUHUMATH BO BHUMAaHHE HEPABHO-
MEpHOCTh U HEOAHOPOJHOCTh YPOBHEN TEKYILETO M HAKOIUIEHHOTO 3arpsi3HEHH.
Meponpusarus crneayer audGdepeHInpoBaTs C YYETOM 3arpsa3HEHHs, JIeco-
BOJICTBEHHBIX M CAHUTAPHO-TATOJOTUYECKUX XAPAKTEPUCTUK KOHKPETHBIX y4JacT-
KOB, TITyOWHBI pa3pyIIEHUs SKOCUCTEM U TEXHOTEHHOM Jerpafanuu skotona. [Ipu
STOM HAJI0 UMETHh B BUJY, YTO IIOJ BIMSIHUEM ITOJUTIOTAHTOB MPOMCXOIUT BBIPAB-
HUBAHHE YCIOBUM JIECOPACTUTENBHON CPEIbI.

5. OcCHOBY J1€COBOJICTBEHHOW CTPaTErny JOJHKEH COCTaBIATh KOMILJIEKC
JIECOBOCCTAHOBJICHUS M YXOJIOB 3a HACaXICHUSIMHU U 1mouBamMu. Hapsny c Tpaau-
IIMOHHBIMM MOTYT HAalTH NMPUMEHEHHE MPHEMbl M3 apCeHala «IIPOMBIILIEHHON
Ootanukuy. Ha Gosbinux mioniaasx motpedyercs Jiecopa3BeicHUe.

6. BaxxHoe ycioBHE MPOBEICHUS JICCOXO3SIMCTBEHHBIX U JIaHAMA(THO-
peabUIUTAIMOHHBIX MEP — YHEPTHYHOE MPOAODKEHUE OOO03HAYHMBIIErOCs B I10-
CJIEJTHUE T'OJIbI HAIIPABJICHHS HA CHIDKEHUE 00bEMOB BEIOPOCOB.

7. YuuTbhIBas cHOCOOHOCTH MOJIOAHSAKA BHDKHUBATH IOJ 3AIUTOM OCTaT-
KOB HCXOIHOTO HACAXKICHUS WJIH TOBBIIIEHUH pelbeda, JIeCOBOCCTAHOBIICHHE
CJIeyeT OCYIIECTBISATh C ONPEACIICHHBIM OIEepPEKEHUEM, HE JIOXKHUIASCh CHUKE-
HUS YPOBHSI 3arPA3HEHHUS 10 HOPM. B 3aBHCHMOCTH OT KOHKPETHBIX YCIOBHUH Je-
COBOCCTaHOBHUTENbHBIE PA0OTHI WIIM MEPHI TI0 JIECOPa3BEIEHUIO0 MOTYT HAaYHHATh-
cs3a5 ... 20 net 1o yCTaHOBIIEHHS Ha y4acTKe MPHUEMIIEMON KOHIICHTPAIMHA TOK-
CHUKaHTOB.

8. JlecoBoccTaHOBIICHHE U JIECOpPa3BeICHUE TOJDKHBI OBITH MTOATAITHBIMH.
[lepBoHaYaTEHO HA OCHOBE MPUEMOB MEJMOpAINii HEOOXOAUMO KYJIBTUBUPOBAThH
MECTHBIE JINCTBEHHBIE Ta30yCTOMYMBBIE KYCTAPHUKH W ApPEBECHBIE MOpOAs.. B
JATbHEHIIIEM IO/ MX 3aIllUTON W MPH OIMpPE/IEICHHOM CHIDKEHUH Harpy3ok IoJ-
JIIOTAHTOB CO3JIAI0TCS KYJIbTYpPbl XBOWHBIX MOPOJ, B TOM YHCII€ UHTPOLYLHUPO-
BaHHBIX. ClleZlyeT MPUHATh TAKTUKY «HACTYIUICHUS Ha OYar.

9. BaxHO€ MECTO B MPOTpaMMe JIOJDKEH 3aHSATh KOMIUIEKC MEp IO TO-
ClIeIoBaTeIbHON 3aMeHe THOHYIIMX BBICOKOBO3PACTHBIX XBOWHBIX HACAXKICHUH
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MOJIO/IBIMH, U3HAYAIFHO CMEIIAHHBIMH IT0 COCTaBY. XOPOIINE Pe3yIbTaThl MOTYT
JIaTh MPUEMBI €CTECTBEHHOTO O0JICCEHUS PEMH — PaCaalolINXCsl HACAKICHHI.

10. [Iupokoe pacmpocTpaHEHHE JOKHBI MOJIYYUTh XUMUYCCKHE MEITH-
OpaIyy, TEXHUKO-XUMHUYECKHe U OMOIOTHYECKHE PEeKYyJIbTHBAINK HApyIIEHHBIX
3emenb. llorpebyrorcs Gonpmme paboOTHl MO M3BECTKOBAHHWIO W TOP(OBaHUIO
TOYB.,

11. B caHuTapHO-3allIUTHBIX 30HAX W Ha 3€MJISIX FOPOJia MEPHI IO JIeCo-
Pa3BeIeHUIO CIeAYET MPOBOANTE B KOMIUIEKCE ¢ pad0oTaMu 10 001aropakuBaHUIO
Y PEKPEAIMOHHOMY 00YCTPONCTBY TEPPUTOPHUHU.
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A.B. JIEBEJIEB

JlebeneB Amnexcannp BacmibeBnd pommics B
1953 1., okoHumn B 1976 r. ApxaHrenbCcKui jeco-
TEXHUYECKHI HHCTUTYT, KaHAUIAT OHOJIOINYECKHUX
HayK, JOLEHT Ka(expbl SKOJOTHH M 3aIUTHI Jieca
ApXaHIelIbCKOTO T'OCYJapPCTBEHHOIO TEXHHYECKO-
ro yHuBepcutera. Imeer Oonee 40 mnewaTHbIX
paboT B 00JAacCTH WCCIECOOBAaHMS MATOJNIOTHH H
YCTOHYMBOCTH XBOMHBIX JPEBOCTOEB.

IMATOJIOI'Ms1 IEPEBBEB EJIN
IPU PA3JIMMHOU PEKPEALIMOHHOU HAI'PY3KE

PaCCMOTpCHBI PE3yibTaThl U3YUCHUA NATOJIOIUU U YCTOﬁqH—
BOCTHU JCPECBLECB €JIUM B PAa3JIMYHbIX YCJIIOBUAX pereaHI/IOHHOﬁ Harpys-
KH. YCTaHOBJICHBI OCHOBHEIC q)aKTOpBI HapyHmeHus JKM3HECTOUKOCTH
JACPEBLEB CJIM. I[aHa XapaKTCpUCTHKa ACATCIBHOCTU ACPEBOPA3PY-
HIaromux I‘pI/I6OB " CTBOJIOBBIX HACCKOMBIX.

The results of investigating pathology and stability of spruce
trees in different conditions of recreational load have been analyzed.
The main factors of breaking the viability of spruce trees are
determined and the activity of wood-destroying fungi and wood borers
is characterized.
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W3yuenue BAMAHUS peKpealdy Ha JECHbIE OMOTCOLCHO3bl U POJIU JIECO-
MaTOJOTHYECKUX (PAaKTOPOB B Jiecax 3e€JIEHBIX 30H TOPOAOB BXOJHUT B PAJ aKTy-
aNbHBIX 33734 JIECHOM HAayKH U MMEET BakKHOE INpakThueckoe 3HadeHue [2, 10,
11]. HeobxoauMoOCTh pemIeHus MOCTaBICHHON 3a1a9n OYeBUAHA U IS SITLHUKOB
MocKkoBCKOH 00J1aCTH, KOTOPBIE CUIIBHO CTPAZar0T OT PEKPEallMOHHbIX U IaTOJIO0-
rudeckux BoznedcTBuit [1, 12 — 14]. JlanHas pa0oTa SIBISIETCS MPOIOJIKCHHEM
HCCJIEOBAHMN MTAaTOJIOTUN M YCTOMYUBOCTH PEKPEALIMOHHBIX €JIbHUKOB HA TEPPH-
TOpHUH Y YHHCKOTO Jecrnapkxo3a [3—9].

UccnenoBannsi mpoBOAWIM B BBICOKOOOHHTETHBIX CPEIHETIONHOTHBIX
eNIbHUKaX-KUCIMYHUKaX V Kiacca Bo3pacTa Ha JEeBSTH Oe3pa3MepHBIX MPOOHBIX
wiomansx. IIpoOsr 3axiaapiBany B HanOogee TUINUYHBIX yYacTKax Jieca B COOT-
BETCTBHUHU C TOCEIIAEMOCTBIO U CTENECHBIO PEKPEallMOHHON Harpy3Ku (HE3HAUH-
TeJbHasl, yMEpeHHas, MOBbIIIEHHAs). 30HBI MMOCEUIAEMOCTH BBIACNIAIN Ha OCHO-
BaHNU TNOJCYETa €AUHOBPEMEHHO OTABIXAIOIIUX B BBIXOIHBIE AHHU. CTEmNeHb pe-
KpEalrOHHOW Harpy3Ky yCTaHABIUBAJIU IO COBOKYITHOCTH OOBEKTUBHBIX ITOKa3a-
TeJIed, YUCIIOBBIE XapAKTEPUCTUKU KOTOPBIX IIPUBEACHBI B HALIEH MpeabLayLIei
pabote [6]. Ha xaxmoli mpoOHOW IUIOIIAIN BBIOIHSIA CIUIOIIHOW Mepeyer
100 nepeBbeB enu O 4-CAaHTUMETPOBBIM CTYIEHSAM TOJIIMHBL I Kaxaoro ae-
peBa OTMEYalld KaTerOpPHIO COCTOSIHMS IO IIKale, paclpoCTpaHEHHON B Jieco3a-
LIMTE: 3I0pOBbIe — 0€3 MPU3HAKOB OCIA0JICHHS, MOBPEXKICHUN U 3a00JIeBaHHN;
ociallieHHbIEe — C aXypPHOH KPOHOW, YKOPOYEHHBIM NMPHPOCTOM MOOEroB M IO-
BpEeXJICHHBIE B CITA00W WM CPeHEN CTeneHH; OOMbHBIE — CHIIBHO OCIa0JIeHHEIE,
CHJIFHO TPaBMHPOBaHHBIE W C MPHU3HAKAMHU I'PUOHBIX 3a00JICBaHHN; MEPTBHIC —
YCOXIIKE B TEKYIIEM rofy My paHee. OIHOBpPEMEHHO TIIATEIBHO OCMAaTPUBAIH
Kbl 3K3eMIULIP €M, YCTAaHABIMBAIN U (PUKCHPOBAIU MPUIMHBI OCIA0ICHHS,
MOBPEXKJICHUS U THOETH JIEPEBLEB, BBISBISIIIN H PETUCTPUPOBAIH BUJIOBOM COCTaB
BpeauTeNeH 1 Bo30yauTenel 0oie3Hel. 3apakKeHHOCTD JIEPEBhEB KOPHEBOH I'y0-
KOM JUarHOCTUPOBAIM MO YTONIIEHHI0 KOMIJIEBOM YacTH CTBOJIA U KEpHaM, B3d-
THIM BO3pPacTHBIM OypaBoM. BumoBoii coctaB Bo3OyauTeneld APYrux rpuOHBIX
3a00JIeBaHUI €T YCTaHaBJIMBAJIM IO IUIOJIOBBEIM TeJlaM I'pUOOB, XapaKTEePHBIM
MpU3HAKaM THHUJIEH M UX MECTONOJIOKEHHIO. BHIOBYIO NMpPHHAIIEKHOCTh CTBO-
JIOBBIX BpeAMTENICH onpeaersii mo (azaM pa3BUTHS HACEKOMBIX U HAHECEHHBIM
VMU TIOBPEXKICHHUSIM JIEPEBbEB.

Kpome Toro, Ha mpoOHBIX TUIOMAAAX U BOJIM3M HUX aHAIU3UPOBAIN CBE-
Ke3aceJIeHHbIE BETPOBAIbHBIE U OypEIIOMHBIE JEPEBbsI B LIENAX BBISBICHUS BO3-
Oyauteneil THUIIEBBIX OONE3HEW M HACEKOMBIX-KCHIIO(AroB, MOBPEKIAIONINX
ocialJieHHbIe 1 OTMHpAIOIE pacTeHus. Bce nqaHHbIe 3aHOCKIIN B CIIEIHATIBHYIO
BEZOMOCTb JIECOIATOJIOTMYECKOT0 00CIeJ0BaHUS JPEBOCTOS.

Pacmipenenenve nepeBbeB €M MO CTYMEHSIM TOJIIHUHBI M KATETOPHUSIM CO-
CTOSHUSI B 3aBUCHUMOCTH OT CTENEHH pPEKPEalMOHHOW HAarpy3Kd NPUBEICHO B
Tabn. 1. JlaHHBIE B 30HE yMEPEHHON peKpealiOHHON Harpy3KH 3aHUMAaroT Ipo-
MEXYTOUHOE TOJIO)KEHHE MEXy JaHHBIMU JUIsl 30H HE3HAUUTEIbHOW M TIOBBI-
MIEHHOW TIOCENAeMOCTH, ITOITOMY B Ta0JIUIIE HE MPUBEICHBI.
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AHanu3 MOJIyYeHHBIX PE3yNbTaTOB IOKAa3bIBAET, YTO BO BCEX 30HAX pe-
Kpeanuu NOpeoOsafaloT JepeBbsl CpelHEd KaTeropud KPYIMHOCTH Kak 310po-
BBIE,

Taonuma 1
Kateropus [TponeHT nepeBbeB B 3aBUCHMOCTH OT PEKPEaIOHHON Harpy3Ku
KpYTHOCTH He3nauurensbHas [ToBbilIEHHAs
JICPEBHEB 3mopo- | Ocnad- | Bome- | Mepr- | 3mopo- | Ocnab- | boms- | Mept-
BbIC | JICHHBIC | HbIE BBIC BBIC JICHHBIE HBIC BBIC
Menkue
(12...16 cm) | 15,7 4,3 - 0,7 10,0 12,3 0,7 1,3
Cpennue
(20...28cm) | 383 9,0 2,0 1,0 223 18,3 4,0 1,0
KpymnHsie
(32...40 cm) | 21,7 5,0 2,3 - 14,7 8,7 5,0 1,7
HUTtoro 75,7 18,3 4,3 1,7 47,0 39,3 9,7 4,0

TaK " ociabjaeHHble. B 30HE HE3HAUNTENHHON HArpy3KH SIBHO TOMUHHUPYIOT 3710-
POBBIE IK3EMIUISPHI €M, B 30HE MOBBIIIEHHON MOCEIAaeMOCTH UX JIOJS 3aMETHO
Huke. C yBeTMYEHHUEM aHTPOIIOI'€HHOIO BO3/AECUCTBUS MPEACTaBIEHHOCTh 3/10pO-
BBIX JIEPEBHEB BCEX KAaTErOPHH KPYHMHOCTH 3aKOHOMEPHO YMEHBIIAETCs, OCial-
JICHHBIX U OONBHBIX — yBEeNUYMBaeTCs. BcTpeuaeMocTh MEPTBBIX JEPEBLEB KPYII-
HBIX, MEJKHX M BCEX KaTeropuil BO3pacTaeT ¢ aKTUBH3AIMEH aHTPONOreHHOIO
BO3JICUCTBHUSI, CPEIHUX — OCTAETCS HEU3MEHHOW. OIHAKO 3TO HE 03HAYAET, YTO
OTHaj NPeACTaBUTENCH OCHOBHOIO IOJIOra CTa0WJIEH; MO HAIlUM JaHHBIM, OH
YBEIIMUUBACTCS 32 CYET O0Pa30BaHUS BaJICKHUKA.

Takum 00pa3oMm, OUEBUAHO HETATUBHOE BIMSHUE PEKPEAllMOHHBIX HArpYy-
30K Ha JKM3HECIIOCOOHOCTH JIEPEBbEB €I BCEX CTYIEHEH TONLIMHBI U CAHUTApHOE
COCTOSIHUE JPEBOCTOEB.

B pesynbraTe peKOrHOCIMPOBOYHOTO U JIETATBHBIX 00CIIEIOBAaHUNH HAMHU
BBISIBJICH P MIPUUYMH OCJIA0JICHHS, TOBPEXICHNS U THOETH AEPEBbEB €JIH, KOTO-
pBle MOTYT OBITh OOBEINHEHBI B CIIEAYIOLINE TPYIIbI: 3HAOI€HHbIE — BHYTPEHHHE
M3MEHEHUs1, 00YCIIOBJICHHBIEC TCHETUYECKUMH OCOOESHHOCTSAMH PacTEHU (pe3yiib-
TaTbl BHCHIHUX HETaTUBHBIX BOSI[eP'ICTBPII\;I Ha paCTCHUSA HE OTMe‘-IeHLI); TEPMO-
TeHHBIE — IOBPEX/ICHUE AEPEBbEB €I HU3KUMHU TeMIlepaTypaMu (MOpo3000OHHBI);
q)HTOFeHHBIe — CHUJIBHOC€ YIHETCHHUEC NOAYMHCHHBIX ACPCBLEB IMPEACTABUTCIIAMU
rocrnojcTeymomero nonora (mo Kpadty); pekpeareHHsie — MeXaHUYECKUE TIOBpE-
XKJICHUs IePEBbEB U YIJIOTHEHHE KOPHEOOHUTaeMbIX TOPU30HTOB ITOYBbI; ATOTCH-
HbIe — OocJlabJieHne U MOpakeHUE PAacTeHUH IpuOaMH; SHTOMOTEHHBIE — MOBpE-
XKJIeHUE HaceKOMbIMU-(UTOdaramu.

KonnuecTBeHHas xapakTepUCTHKA IMEPEYUCICHHBIX (aKTOPOB BO3IEH-
CTBHA NpHBEJeHA B Ta0J. 2. BcTpedaeMoCcTh NPUUMH OCIa0IeHUs 1€PEBbEB pac-
CUUTHIBAJIA B TPOIIEHTAX OT OOIIETO YMCia YITCHHBIX PACTEHUH, IO KaXI0u pe-
KpEalMOHHOM 30HE OTAEIBHO.

U3 Tabnuupl criemyer, 4TO B 30HE HE3HAUYHUTENILHOW PpEKpeallMOHHON
Harpy3km OCHOBHBIMU IIPpUYHMHAMU ocltabiaeHus JOE€PEBLEB C€JIN ABJIAOTCA 3HOO-
TeHHBIE (aKTOPHI; YMEPEHHOU — peKpea-, SHJI0- ¥ MATOTCHHEIE; MOBBIMICHHON —



Ilamonoeus depesves enu... 55

pekpea- u maroreHHeie. C ycuWJeHWEM HArpy3Kd BIHSHHAE peKpea- W
TEPMOTCHHBIX  ()aKTOPOB BO3pPaCTacT, »dHJO- M (UTOTCHHBIX CHUKACTCA.
Tabnuma 2
CreneHs [IpoueHT nepeBbeB, 0CIa0ISHHBIX 10T JeHCTBHEM (aKTOpOB
PEKPEALMOHHO SHJIO- TEpMO- ¢uro- pekpea- naTo- SHTOMO-
HaIpy3KH TCHHBIX TCHHBIX TCHHBIX TC€HHBIX TCHHBIX TCHHBIX
He3naunrensHas 11,3 33 43 4,7 4,3 1,7
YMmepennas 8,0 4,7 33 11,7 7,0 2,7
IloBeIeHHAS 53 6,3 1,7 28,3 9,7 4,0

D10 00ycn0BIeHO OclalbieHneM KOHKYPEHIUH B Pe3yJIbTaTe eCTECTBEHHOIO OT-
nazaa u pyOKH OTIENBHBIX 3K3eMIUIIPOB e1u. Kpome Toro, CHWXEHHUE KU3HEHHO-
ro noreHuyajga ACPCBLEB MOJ BIUMAHHUEM PCKPCALMOHHBIX HArpy3oK ACIACT HUX
Oonee ys3BUMBIMH. [loaTOMy C yBEnMUEHHEM PEKPEalMOHHOTO BO3JEHCTBUS
y4acTHe MaTo- U 3HTOMOTEHHBIX (PaKTOPOB B OCIA0JICHMH U OTMUPAHUH JpPEBEC-
HBIX PaCTEHHH 3aMETHO BO3PACTaET.

C neconarosoruuecKoll TOYKH 3pPEHHUsSI OCOOBI MHTEpEC MpeACTaBIIsET
W3y4YCHHE POJM IaTO- U SHTOMOI'CHHBIX ()aKTOPOB B PEKPEALMOHHBIX JIECHBIX
skocuctemax. HeoOXoauMocTh pacCMOTPEHHMsI AaHHOTO BOIpoca 00ycoBJIEeHA
TEM, YTO HE UCKIIIOYCHO 00pa30BaHUE KOMIUIEKCHBIX 04aroB FHHUJICBBIX 0OJe3HEH
W CTBOJIOBBIX BpeJuTeNeH B elTbHUKaX MOCKOBCKOI 00macTH.

3apakeHHOCTb JePEBbEB 0OJIE3HSIMU U MOBPEXKIAECHHOCTD UX HACEKOMBIMHU
pacCUUThIBAJIM B MPOLCHTAaX OT O6HI€FO 4yuncia YYTCHHBIX paCTeHI/Iﬁ JUIsL Ka)KZ[OfI
PEKPEALIOHHON 30HBI OTJEIBHO.

HanHble, MpuBeAeHHBIE B Ta0J. 3, MOKA3bIBAIOT, YTO BO BCEX 30HAX Mpe-
obagarouM (GakTopoM MaTOIOTHYECKOro BO3ACHCTBUS HA IEPEBbs €U SBISICT-
csi Tpub KopHeBas ry0OKka. 3apakeHHe KOPHEBOW T'yOKOW MPOMCXOAMUT MPEeUuMyIiie-
CTBEHHO 4epe3 MULEINHA NPH KOHTAKTE 30POBBIX KOPHEH € MOPaKEHHBIMH KOP-
HSIMH OOJIBHBIX JEPEBbEB M IHEH, MJIOAOBBIE Tejia rpuba 0o0pa3yroTcs pPEeaKo.
KopheBas ry0Oka, mopaxasi KOpHEBYIO CHCTEMY, IIPOHHMKAET B KOMEIb JiepeBa U
BbI3bIBACT HCHTPAJbHYIO T'HUJIb MMPOTAXKCHHOCTHIO, 110 HAIUM JaHHBIM, 10 6 M 110
BBICOTE CTBOJIA. ['HMIEBas OOJIE3HB €M, BBI3BaHHAS! KOPHEBOM I'yOKOH, OOBIYHO
HOCUT XPOHHYECKHUH XapakTep, a AOMOJIHUTEIBHOE PEKPEallMOHHOE BO3/ICHCTBHE
3HAUUTENBHO YCKOPSET MPOLEeCC OTMUpPaHUs JiepeBbeB. C yCHIEHHEM peKpeary-
OHHOW Harpy3kd MOPa)KEHHOCTb €M KOPHEBOW TI'yOKOH, a TakXKe BEpOSTHOCTb
o0pa3zoBaHus BETpoBaja U Oypenoma IpH yyacTuu THuieil Bozpacrator. C ogHOM
CTOPOHBI, 3TO OOYCIIOBIICHO CHIKEHHEM >KH3HEHHOTO TIOTCHIMANa JEPCBHEB B
pe3yibTaTe YIUIOTHEHHS KOPHEOOUTAEMbIX TOPU30HTOB IMOYBHI M MEXAHUYECKUX
MOBPEKJICHUN OCHOBAaHHUI CTBOJIOB M KOpHEH. AKTHBH3aLUH JESTEIBHOCTU MaTO-
TeHa B 3TOM Clly4yae COJCHCTBYIOT: HAapyIlIEHHE BOJHOTO PEKUMA ITOYBbI, YMECHb-
LIEHUE KOHKYPEHLMU C MUKPOOpPraHU3MaMH, pa3pyllICHUE CBSI3€l KOpHEW ¢ MU-
KOPH30H, yBEeIHYEHNE KOJIMYECTBA OTMEPIINX KOPHEH, YHUUTOXKEHNE OAJIECOY-
HBIX TIOPOJ — AHTAarOHUCTOB KOpHEBOW TIyOku. C Ipyroil CTOPOHBI, UMEIOTCS
(hakTOphI, TUMUTHPYIOIINE PACTIPOCTPAHEHNE TMATOTeHa B E€IbHHUKAX B CBS3U C
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YBEJIMYEHHEM PEKPEAlOHHOM Harpy3kd. K HUM OTHOCATCS: yXyXALIEHHE a’pa-
LMY MOYBBI, YMEHBIIEHNUE MOIIHOCTH JIECHON MOACTUIIKH, CHUKEHHE BIaKHOCTU

Tabonuma 3
CreneHn HpOHeHT JACPEBLEB, 3apaKCHHBIX HpOHeHT JACPEBLEB, MOBPCIKACHHBIX
peKpeannoHHON KOPHEBOH JIpYTUMH KOopoenamu ycauamu JIpYTUMH
Harpy3Kku ryOKoi rpubamu HACEKOMBIMHU
He3naunrennHas 3,0 1,3 1,7 0,7 0,3
YMmepennas 5,0 2,0 2,0 1,0 0,7
IloBeImieHHAsS 7,0 2,7 3,0 1,7 1,3

JPEBECHBIX CyOCTpaToOB, OCNadlieHNe KOHTAKTOB OOJNBHBIX U 3[JOPOBBIX KOpHEH, a
TaK)Ke aKTUBU3aLUs 3aIUTHBIX PEaKUi 1epPEBBEB.

B pekpeanyioHHBIX eNbHUKAaX HAMH OTMEUYEHBI U JpYyTHe JepeBopaspy-
[IafonIe TPUOBI: OIMEHOK OCEHHHWH, KOMJICBOH €JIOBBIH TPYTOBHK, TPYTOBHK
[lIBeitHnTIIA, €TOBas TyOKa, €JI0BBIN CTepeyM, CEBEpHBIA M OKANMIICHHBIN TPYTO-
BHKH, a TaKX€ €JIOBBIA XUPIIUOIIOp W CTBOJOBEIN Tpud (Ha cyxoctoe). C ycuie-
HUEM peKpealloHHON Harpy3Ky 3apa’KeHHOCTh JIEPEBbEB MEPEUUCIEHHBIMU TPH-
0aMu yBeTMIHBACTCS.

JomuaupyromuM (GakTopoM 3HTOMOTEHHOTO BO3ACHUCTBHSA Ha ICPEBBS
€JIM BO BCEX 30HAX pEKpealiu SBISIOTCS KOPOEHBI, 3aceNsionine ociabieHHbIe,
CWIBHO OCJIa0JIeHHBIC, MMOrudaroIme 1 norudime pactenus. HauGosee pacrpo-
CTPaHEHHBIMHU M XO3SIMICTBEHHO Ba)XXHBIMU M3 HUX SIBILIFOTCA: KOpOeXI-THIOrpag,
MYLIUCTHIN Tonurpad, 0OBIKHOBEHHBIH I'paBep, a TaKKe KOpoeI-IBOHMHUK U TOJIO-
carblif apeBecHHUK. (Oco0oe MecTo 3aHHMMaeT JyOoel-IeHAPOKTOH, KOTOPBIH
BCTPEYAETCSI PeXKe, HO CHOCOOEH 3aceisiTh JepeBbsi 0€3 BHEUIHMX NPH3HAKOB
ociabnenus. OctaibHbIEe BBIIBICHHBIE BHUIBI KOpPOenoB — (hHMOJETOBBIN Tydoer,
MaJIbIi eNoBbIi Mmonurpad, OOBIKHOBEHHBIH MUKpOTpad, eNOBbIi KOPHEKUII, IIe-
TUHHUCTBIN J1yOoen, yepHO-Oyphlil Jy0oe], nanblUexoIHbIi Ty0oea, Mallblid JINCT-
BEHHUYHBII KOpOe[, KOpoea-aBTorpad — Takke BCTPEUAIOTCsl HE 4acTo, U UX XO-
31ICTBEHHOE 3HaueHHe HeBennko. Cpenu ycadeil oTMeueHbl Majiblii U OOJNbIION
YepHBIE €JIOBBIE ycauH, OJECTANICTPYIbId U MAaTOBOTPY/BIA JIPOBOCEKH, MAJIbIH
CEpBIil ATMHHOYCBIN ycad, JMYMHKN KOTOPBIX HAHOCAT TEXHUYECKHUN Bpel JpeBe-
CHHE OTHETbHBIX enieil. B rpynmy mpoumx kcuiodaroB YCIOBHO OOBEIMHEHbI
CIIEyIOIIME BUIBI: €]10Basi U XBOWHAs CMOJIEBKH, YETHIPEXTOUYEUHas, OOBIKHOBEH-
Hasl ¥ TeMHasi XBOIHbIE 3J1aTKH, OOJIBIION M Majblil XBOMHbBIE POTOXBOCTHI, a TaK-
K€ XBOIHOE CBEPIMIIO, KOTOPBIE YXYAIIAIOT TEXHUYECKHE KaueCTBA JPEBECHHBI.

Ha oOcneoBaHHO# TEPPUTOPUM 3€JICHOW 30HBI HE OOHAPYXKEHBI OYaru
MacCOBOT'O Pa3MHOXEHHS CTBOJIOBBIX HAaCEKOMBIX, HO B PSJI€ CIIy4aeB OTMEUEHO
3acesieHue MMHU OHOTpYIN OCJIA0JeHHBIX M OOJbHBIX AepeBbeB. C ycHIeHHEM
PEKpEalliOHHON Harpy3KH, CHWKAIOLIEH KU3HEHHbIN OTEHIMAl pacTEHUH U 3a-
IIMTHBIE PEAKIUH JIEPEBHEB, TOBPEKIAEMOCTh MX HACEKOMBIMH-KCHIIO(paraMmu
3aKOHOMEPHO YBEJINYNBAETCS.

[lonmy4yeHHble HaMU AaHHBIE MOTYT OBITH HWCIOJB30BAaHBI IIPU OpraHHU3a-
MU ¥ pean3alyy JeCONaToJIOTHIYeCKOT0 MOHUTOPHHTA B PEKPEAIMOHHBIX E€lThb-
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HUKaXx, a TaKXe MPU MPOBEJAEHUHN B HUX CAHUTAPHO-03/0POBUTEIHHBIX MEPOIPH-
SITUM.
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64-65. [13]. Crtopoxenko B.I'., Bumunesckas NU.I'. KopHeBble U KOMJEBBIE
THHJIM peKpeannoHHBIX JiecoB [loamockobs // Tam xe. - C. 70-72. [14]. CTtopoxeH-
ko B.T'., BumueBckas M.I'". Buougnue rawnernrx OoJje3Hel Ha COCTOSHIE peKpea-
LHOHHBIX €JIbHUKOB MOCKOBCKOW o0iactu / Mosojiple y4eHble B COBEPILEHCTBOBAHUU
TEOPHUH U MPAKTUKH BEICHUS JEeCHOro Xo3saicTBa. - M.: BHUNJIM, 1982. - C. 150-154.

IMoctynuna 18 centsabps 1995 .
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JIECOOKCIUIYATALINA

XaputoHoB Bukrtop SfIkoBneBuu poamics B
1929 r., okoHumn B 1952 r. ApxaHrenbCKuii Jieco-
TEXHUYECKUH MHCTUTYT, JOKTOpP TEXHHYECKUX
HayK, mpodeccop Kadeapbl BOJHOIO TPAHCIOPTA
Jeca M TUAPABIMKUA ApXaHIelbCKOro Trocyaap-
CTBEHHOTO TEXHHYECKOTO YHUBEPCHTETa, aKaie-
muk PAEH. Hwmeer okono 170 medaTHBIX TPyIOB
B 00/IacTH BOJHOIO TPAHCIIOPTA JIECa, HKOJIOTUH
BOJHBIX 00BEKTOB, THAPOANHAMUKHL.

I'arapun ITaBen Hukonaesuy poguics B 1959 r.,
okoHuYMII B 1983 1. ApxaHreinbCKuil JIeCOTEXHUYE-
CKUH HMHCTUTYT, KaHAUIAT TEXHUUECKUX HayK,
JIOLEHT Kadeapsl TeopeTHdecKoll MeXaHWKH Ap-
XaHIeJIbCKOTO TOCYAapCTBEHHOTO TEXHHYECKOTO
yuuBepcurera. Mimeer okosno 20 ne4aTHBIX TPyJOB
B 00JaCTH BOAHOTO TPAHCIIOPTA Jeca U THUIpOMe-
XaHHKH.

BuxapeB Anekcannp HwukomaeBuu poamics B
1961 r., okonunn B 1987 r. ApxaHrenbckuii seco-
TEXHUYECKMH MHCTHUTYT, CTApUIMH NpenojaBaTeb
KadeIpbl BOTHOTO TPAHCIIOPTa Jieca M THIPABIUKA
ApXaHTelIbCKOI'0 FOCYAapCTBEHHOTO TEXHUUECKOTO
yuuBepcutera. Mmeer 26 mnedaTHBIX TPYIOB B
00JIaCTH DKOJOTMH BOJHOTO TPAHCIOPTa jeca H
OINITUMH3AINU OEPEroBOTO aHKEPHOTO KPEIICHHS.

JonroBa Wpuna ViBanoBHa poauinacs B 1958 r.,
okoHumwsia B 1980 r. ApxaHrenbCKuil JIECOTEXHH-
YECKUIl MHCTUTYT, CTaplIuil mpenojaBaTenb Ka-
(benpsl BOAHOTO TpaHCHOpTa Jieca M THIPABIHKA
ApXaHTeIIbCKOI'0 TOCYAapCTBEHHOTO TEXHUIECKOTO
yHHBepcuTeTa. MMmeer 6 meuatHsIX paboT B 00ia-
CTH BOZHOTO TPAHCIOPTA Jieca, SKOIOIHH BOJHBIX
00BEKTOB.

1999
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JIECOCIIJIABHBIE TPAHCITIOPTHBIE EJUHHAIIBI
PEI'YJIMPYEMBbBIX 'T'ABAPUTOB

JlaHo omMcaHMe JIECOTPAHCIOPTHBIX €AMHUIl C MEPEMEHHOM
0CaJKOH, PEeKOMEHYEeMBIX K MCIOJb30BAHUIO HAa MalbIX U CPEAHUX
pekax. [lpuBemeHbl (GOpMyJIbI M pe3ysbTaThl PacueTOB YCHIHS B
o0Bs3Kax, HEOOXOAMMOro [uisi NepeOpMHPOBAHUS IIYyYKOB B
CIUIOTOYHBIC €MHUIBI 0e3 yueTa TPEHHUsI MKy OOBSI3KOM U OpeBHa-
MH B IIy4Ke.

The description of floating units with variable draught rec-
ommended for use in small and medium rivers is given. The formulae
and calculation data for binding force are presented needed for reform-
ing the bundles into bundling units ignoring friction between binding
and logs in the bundles.

B psne ynaneHHBIX M TPyIHOAOCTYHHBIX PETMOHOB, OOTATHIX JECHBIMHU
pecypcamu, Uil OCTaBKM APEBECHHBI MOTPEOUTENSIM pPaHbIIE HCIOIb30BAIN
TOJIKO MOJIEBOH JIECOCIUIaB IO €CTECTBEHHBIM BOIHBIM IyTsM. [locie ero 3a-
MPELICHUS B YAAJICHHBIX paliOHaX PE3K0 yXYALIMIACh SKOHOMUYECKasl CUTyalus,
BO3pOCia COLMAaIbHAsA HANPSHKEHHOCTh. CTPOUTENBCTBO CYXOIYTHBIX IyTeH ISt
BBIBO3KHM JIPEBECHHBI Ha OOJBIIME PACCTOSIHHS BEChbMa MPOOJEMAaTUYHO. 31ECh
HanOoJiee IMEPCIEKTUBHA TPAHCIOPTUPOBKA IPEBECHHBI IO BOAHBIM IYTAM
TPaHCHOPTHBIMU €IUHULIAMH HEOONBIINX rabapuTOB U MaIOi OCaIKu.

ITo mMepe npoaBMIKEHUS CIUIABIAEMON IPEBECHHBI K MOTPEOUTEINO THA-
poOJIOTHYECKHEe YCIOBUS PEK, Kak MpaBuio, ymyumatorcs. [Jns  s¢dexruBHOrO
WCTIOJIb30BaHMS UX JIECOIIPOILYCKHON CLIOCOOHOCTH U CHIIBI TATH OYKCHPOBIINKOB
1esiecooOpa3Ho yBEIMUYUBATh TabapUThl TPAHCIIOPTHBIX CAMHULL. YBEIMYEHHE
OCAJIKH JIECOCIUIABHBIX €IMHMII M3BECTHBIX KOHCTPYKLHH SIBISICTCA BEChbMa TPY-
JOEMKOM oIlepanueil, a B OOJIBIIMHCTBE CIIy4aeB HEBO3MOXKHO.

Ha xagenpe Bognoro tpancmnopra Jyieca u ruapasiuka AI'TY B pamkax
I'HTII «KomIiuiekCHOE UCHOJIb30BAHUE U BOCIIPOU3BOACTBO JIPEBECHOTO CHIPHS»
HCCIIEIOBaHa BO3MOXKHOCTh M3MEHEHHs OCAIKH JIECOCIUIABHBIX TPAHCIIOPTHBIX
€IVMHUI IPU U3MEHEHUH THIPOJIOTHYECKUX YCIOBUH. DTO AOCTUTAETCS TEM, YTO
JIECOCIIaBHYIO €IMHHMILY, COACPIKALIYI0 MYYKH U3 OpeBeH WJIM XJIBICTOB U OXBa-
YEHHYI0 THOKMMHU CBSI3IMH, CTATHBAIOT O IIUPUHE, P 3TOM YMEHBIIAETCS KO-
s¢dunreHt Gopmel. IlnocKyio eAMHUIYY MOXKHO TakKe Npeodpa3oBath B IMYUOK,
CBOpauMBasi €¢ B CBOCOOpa3HbIil PYJIOH Ha BOJE.

Ha puc.1 nokazana TpaHcnopTHasi eIMHHLIA U3 IIYYKOB [2] ¢ 0OBs3KaMu
MepeMeHHON JuinHbl. Ha HayanpHOM ywacTKe IyTH, KOTJa BO3MOXKHAs OCajKa
MUHHMMAaJIbHA, OpEeBHA yJIOXKEHbI B IBa-TPH psia Mo BeICOTE U K03 PumeHT dop-
MBI HanOonpmi (¢ = 3 ... 4). Ha 3akmounrtenbHOM ydacTke OpeBHa yIOKEHBI B
HECKOJIBKO PsIJIOB, M BEJIMYMHA ¢ UMEeT HanMeHbIee 3Hadenne (¢ = 1,5 ... 2,0).

Takyro enuHuIly GOPMHUPYIOT Ha BOJE WM Ha Oepery, HaKIabBas B 011-
HOM WMJIM JABYX MECTax IO JJIMHE OpeBeH TMOKHE CBSI3M, HUXKHIOIO U BEPXHIOIO
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Ny
Puc. 1. JlecocnnaBHasg TpaHCHOPT-

Hasi eIUHHIIA W3 MY4YKOB C 0Omeit

a OOBSI3KOH: a — JJs HadaIbHOTO

yJacTKa MyTH; 6 — Il KOHCYHOTO;

1 — 3amok-cxmM; 2 — OpcBHa;

3 — kaHaT-00Bs3Ka; 4 — o0Ooiima;
5 — y3e1 coeIMHEHHUs CBsI3en

Ii”j/ﬁ

BETBH KOTOPBIX COCAMHSIOT 4epe3 OMNpe/eNeHHbIe MPOMEXYTKH obOoiimamu. K
OJTHOMY KOHITy THOKOW CBSI3M, MPOXOAAIICH MO HU3Y CJUHUIIBI, KPEIAT 3aMOK-
CKHM, 3Q)KMMAOIINH BEpXHUN KOHEI. | MOKWe CBS3M BBINOTHEHBI Pa3beMHBIMU
M UMEIOT y3JIbl COeMHEeHNs. B kauecTBe Takena)ka MOKHO HCIIONIB30BaTh OOPTO-
BbIE KOMIUIEKTHI, COCTUHUTEIbHBIE CKOOBI, CKHMBI.

B Hawane TpaHCIOPTUPOBaHMS SIMHMIA UMEET HAaNMEHbBIIYIO ocanky. [1o
Mepe yJIydIIeHHs THAPOJIIOTHYECKUX YCIOBUI OCIA0ISIIOT 3aMOK-CXKHUM, CTATHBA-
IOT TPAHCIIOPTHYIO €IMHHMITY 32 BEPXHMH KaHAT, YBEIMUUBAs OCAJKy 10 Tpedye-
MOH BEITMYMHBL, U 3aIMPAIOT KaHAT B 3aMKe. [Ipr 5TOM eMHUIBI MOTYT OBITH CO-
enuHeHbl B IUIOT. Ha ciiemyromeM y4acTke IyTH 4acTh O0OMM MOXHO CHSTB,
YKPYITHHUTH ITyYKH, @ BCIO TPAHCIIOPTHYIO €IWHHILYy CTSIHYTh 32 BEPXHIOIO CBS3b.
Ecnm y3en coeimHEHUsI KaHATOB BBIXOJAUT 32 MPEIEIbl TPAHCIIOPTHON €IMHUIIBL,
BBICBOOO/IMBINIMIICS KaHAT YOMPAIOT, a OCTABLIMHCS 3alHPalOT 3aMKOM. Takum
o0pa3oM GOPMHUPYIOT PSIIT ITyYKOB ¢ OOJBIION OCaAKONH, 0OBEIMHEHHBIX OOIIUMHU
00BsI3KaMHU.

W3 psaoB mydkoB (GOPMHUPYIOT CEKIMH H IUIOTHI B IYHKTaX mepedopMu-
poBKH (puc. 2).

Puc. 2. Ceknus mnorta U3 psaoB
My4KOB: [/ — pSObl IyY4KOB C
0011el 00BA3KO#; 2 — OTUIOTHUK

LD
I
I

(Il

S [ SN ) S ) S—
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TexHonornyeckuii mpouecc u3MeHeHus: kodpduunenta GopMbl MyIKOB
npeayiaraeMol eMHUIBI, IUIABAIOIIed Ha BOJE, MOXKET OBITh OpPraHM30BaH II0
TPEM CXEMaM: CXaTHE BCEro pAja MyYKOB MEX]Y BEPTUKAIbHBIMU CTOMKAMU U
CMaThIBaHUE OCBOOOKAAIOIINXCS KAHATOB Ha KpalHUI My4OK; IPUKATHE ITyYKOB
K CTCHKE KaTepoM; CTATHBAaHME MX JieOenkou, Hampumep karepa tuna KC-100,
HaMaThIBaHUE BBHICBOOOXKIAIOIINXCS KAHATOB Ha OapabaHbl M yIIaKOBKa B OYXTHI.

B nameii pabote [3] mpuBeAeHBI pe3yabTaThl TEOPETHUCCKUX U IKCIICPH-
MEHTAJbHBIX HCCICIOBAHUI OCaIKd M HATsDKEHHS B OOBSI3KAaX JIECOTPAHCIIOPT-
HBIX €MHUI] ¢ 1e()OpMHUPYEMBIMHU B Tpoliecce OYKCUPOBKH My4YKamH. Psin moiy-
YeHHBIX 3aBHCHUMOCTEN CIIpaBeASIUB U I pacdyera mapaMeTpoB paccMaTpHBae-
Mo# eqrHUIBI. HanOGoabIuii mpakTHYECKUi HHTEPEC NPEACTABIISET TPUOIIKEH-
Has 3aBUCUMOCTH KOA(pGHUIIMEHTa (OPMBI ITy4Ka OT HATSDKEHHS B KaHAaTaX OOBsI3-
KM B mporiecce ee ckarus. OHa uMeeT BU/T

a+l a+1y
c=——+.|—| +a, D
2 2

rue
kp
2pgV|1-KP_
pg [ 1000}
Ttg?[45-9
" g[ 2)

B 5Tux hopMynax p — INIOTHOCTH GpPEBEH, KI/M;
g — YCKOpeHHe CBOOOIHOTO MajieHus, M/c’;
k — k03 (HUIMEHT HENMPOMOPIIMOHAEHOCTH BBICOTHI

U ocajku nydka, k= 0,93 ... 0,95;

V — 06beM IyuKa, M;

T —ycunue YTSDKKH XOJOBOW BETBH OOBSI30YHBIX
KaHaTOB;

( — yroj BHyTPEHHETO TPEeHUs OpeBeH, rpajl.

ITo dhopmyiam (1), (2) MOXKHO ONPEACINTh YCHIUE YTSDKKM KaHATOB, HE-
o0xoauMoe ISt IOCTHKEHUs! TpedyeMoro kodddunrenta Gopmsbl. B HuX He yuu-
THIBAETCS TPEHUE KaHaTa 0 OpeBHa Mpu 00XBaTe IMydKa.

Pesynbrarhl pemenus 3THX ypaBHEHHH TPUBENEHBI B TaOJIWIE IS paaa
pacdeTHbIX V. 31ech ke MPUBEACHBI MOJIBOIHbIE Ta0apUThl MyYKOB (MIKUPHUHA B U
ocajika t), KOTOPbIE BBIYMCIICHBI TI0 M3BECTHBIM (OpPMYJIaM

2)

a=

!/
p V
kP | Y _kpH 4
1000y wens P @

rae M — ko3 UIMEHT MOTHOAPEBECHOCTH MyYKa,
| — nnuHa OpeBeH B MYyUKE;
H — BbIcOTa Mmy4Ka.
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O6beM [onBoaueie rabaputel  Bx¢, M (uucnutens) u ycunue 7, kH (3HameHartens)
nyuxa, M° pu ko3¢ ¢punmeHTe Gopmel ¢

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

5 1,56 x 0,78 1,81 x 0,68 2.21 x 0,56 2,56 x 0,48
56 25 11 7

10 2.21 x 1,11 2.56 x 0,96 3,13 x 0,78 3.62 x 0,68
112 50 23 14

15 2.71 x 1,36 3,13 x1,18 3.84 x 0,96 443 x 0,83
168 75 33 21

20 3,13 x 1,57 3.62 x 1,36 443 x 1,11 5.11 x 0,96
225 100 44 27

IIpumeuanue. p=_800 kr/m; k= 0,94; 0 =27°,1n=10,65; /=6 Mm.

W3 Tabnuupl BUIHO, YTO B peuHBIX ycioBusX (¢ = 3,0) TpaHCIOpTHBIE
EIMHMIIE U3 MyYKOB 06heMOM 10 20 M’ MOXHO CIUIA4MBATH MMEIOIIMMHCS Y JIe-
COTPOMBIIIJICHHBIX MPEINPUITHNA TEXHUYSCKHUMH CPEICTBAMH.

Ocanku My4ykoB OOBIYHO SIBJISIFOTCS MCXOJHBIMU XapaKTEpUCTUKAMHU,
OTIpEeNIIEMBIMHU THIIPOJIOTHYECKUME ycaoBusiMu. [lo ycunuro 7 moaOuparoT Ka-
HaT U TEXHUYECKOe oOecreueHre TEXHOIOTUIECKOTO Mpolecca.

Ha necocnnaBHBIX MyTAX ¢ MaJbIMH TTyOWHAMH, a TAKXKe JJIs JIecocIuia-
Ba OpeBeH ¢ HEOOJBLINM 3aM1acoOM IUIABYYECTH IPUMEHSIOT TUIOCKHE CINIOTOYHBIE
SIMHUIIBI, KaK MPaBUIO JKECTKOW KOHCTPYKIIMH, YTO, HAPALY C TPYAOEMKOCTbIO,
SIBIISIETCSL X HEJIOCTATKOM.

Hamu paspabotana rubkas JiecocTiaBHasi TpAaHCIIOPTHAS €IMHUIIA, B KO-
TOpoi OpeBHA WJIM MUKPOIYYKH COEAMHEHBI MOCIEOBATEIbHO OOBS3KaMH, BHI-
MOJTHEHHBIMU B BHJIE THOKUX CBS3€H, YTO TIO3BOJISIET PE0O0Pa30BbIBATH TNIOCKYIO
eMHUITY B ITy4OK, CKpy4HBasi €€ B pyJIOH (puc. 3).

Enununy ¢opmupyroT Ha Oepery wiu Ha Boje W3 OpeBEH WM XJIBICTOB
BPa3HOKOMEJIHILY, OOBS3bIBAEMBIX B JIByX MeCTaxX MO JUIMHE MOJUIPOIUICHOBHI-
MU TIOJIBIMH TUIeTeHbIMU KaHaTamu [1]. KaHaTel coemuHsIOT Mexay co0oii mpo-
CTBIMH y3J1aMH. Y3ell 00pa3yercs NMpu BBEACHUH NPEABAPUTENHHO OIIABJICHHOTO
KOHIIa OJHOrO KaHaTa BO BHYTPEHHIOIO MOJOCTh Apyroro. KaHaTel Moryt

Puc. 3. Ilmockas Jjeco-

CIIaBHAs  TPaHCIOPTHAs
=% CIUHUIA, TpaHCHOPMHPY-
emas B IIy4OK: a — I

HavyaJbHOTO y4acTKa ITyTH;
6 — nns KoHeyHoro; I —
OpeBHa; 2 — KaHaT; 3 — y3eIn
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*k

Puc. 4. Ilmor u3 IUIOCKUX €au-

HUIl: [ — IUIOCKHE JICCOCILIABHbIE ____'_____\,
€IUHUIIBI; 2 — Y3JIbl POOTBHBIX _
cBs3el; 3 — TOTepedHbIe CBSI3H IINguEN J_j(_

mIoTa

OBITh CEKLIMOHHBIMU CTaHAAPTHOM IuuHBL Ilo Mepe yBenuuyeHus rabapuToB Jie-
COCIUIABHOI'O XO/1a €IWHHLIBI COCOUHSIOT IO IIUPHUHE U AJIMHE TAKUMU K€ KaHa-
Tamu (puc. 4).

[Tygox opMHPYIOT U3 TUIOCKOW JIECOTPAHCIIOPTHOW €IUHUIIBI CBOPAYH-
BaHHEM BOKpYT KpaifHero OpeBHa 0e3 cHATHS 00Bsi30K. Dopmy mydka puxcupy-
0T, 3aKpeIuisis cBOOOIHBIE KOHIBI OOBSI3KM OMHCAHHBIM CIIOCOOOM HJIM IUTHIKO-
BBIM y3JIOM.

Vcnonp3oBanue npeanaraeMoro TEXHHYECKOTO pELICHHS I03BOJIUT
CIUIABJIATH JIMCTBEHHBIE U JMCTBEHHUYHbIE OpeBHA ¢ moAmiaBoM. [linockue exu-
HUIIBI MOKHO TPAaHCHOPTUPOBATH IO MajbIM peKaM, THAPOIOTHYECKHUE YCIOBUS
KOTOPBIX HE MO3BOJISIFOT MCIIOJIB30BaTh TUIOTHI ¢ OOJBINON ocaakoi. Jamee, mpu
W3MEHEHUH JIECONPOITYCKHOH CITIOCOOHOCTH PEK, U3 IUIOCKUX €INHHIL (POPMHUPYIOT
MYYKH, @ U3 HUX CEKUMH U IUIOTHL. llpu crylaBe TakuX €QMHUI] COKPAILAIOTCS 10
MUHHMMYMa Pa3HOBHJHOCTH TaKellaxka, He TPEOYIOTCS CKUMBI M 3aMKH.

Ha ycteeBom yuactke p. Iluneru Gacceitna p. CeBepHoiil JBuHBI Oblia
MpoBe/ieHa ONbITHAasE OYKCHPOBKA TPAHCIIOPTHBIX €JUHUIL YKAa3aHHBIX KOHCTPYK-
nuil. OTMEYeHbl HMX XOpOIlas YIpaBiseMOCTb, TMOKOCTb, IOCTAaTOYHAs MPOY-
HOCTh TMOKHX CBSI3€, MO3BOJISIOIINE TPAaHCIIOPTUPOBAThH JIPEBECUHY HA M3ITy4H-
HaX PeK C MaJIbIMHU paliyCcaMH KPHUBHU3HBI.

MoXHO moJyiarath, 4YT0 HaiJIeCHHbIE TEXHUUECKUE PELICHUSI HAUAYT 3auH-
TEPECOBAHHBIX HCIIOJHUTENIECH, MOMOTYT BO3POAUTH 3G (HEKTHBHOE JIECOTPAHC-
MOPTHOE UCTIONB30BaHUE MaJIbIX U CPEAHUX PEK BMECTO MOJIEBOTO JIECOCIIIABA.

CIIUCOK JIMTEPATVYPbBI

[1]. Junman [ .H. HoBoe B necocmaBHoM Takenaxe. - M.: JlecH. npoM-CTb,
1977. - 88c. [2]. Ilar. 2070534 Pd, MKU® B65G, 69/20. JlecociuiaBHas TpaHCIOPTHAS
ennanna / B.S1. Xapurtonos, I[1.H. I'arapun, A.H. Buxapes (P®) // 306perenns. - 1996. -
Ne 35. - C. 172. [3]. Pe3ynbpTaThl TEOPETUYECKUX U SKCIEPUMEHTAIBHBIX UCCIIEA0BaHUI
JIECOTPAHCIIOPTHBIX €MHUIl OPUTHHAIBHBIX KOHCTpyKumit/ B.f. Xapuronos, I1.H. I'ara-
puH, A.H. Buxapes, 1.1. [onroBa //AxTyanbHble poOiIeMbl palliOHAIBLHOTO MCIOIb30-
BaHMs NPHUPOJHBIX M dHEpreTHueckux pecypcoB Epomeiickoro Cesepa: CO6. Hayd. Tp.
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MurtpodanoB Anexcanap AJICKCAaHAPOBHY PO-

quicst B 1941 1., okonumn B 1964 r. ApxaHrens-

CKUH JIECOTEXHUYECKUI MHCTUTYT, KaHAWAAT TeX-

- HUYECKHX HayK, rmpodeccop, 3aBeayrommii kadea-

pOii BOAHOrO TpaHCHOpTa Jeca W THAPABIMKH

ApXaHTeIIbCKOI'0 TOCYAapCTBEHHOTO TEXHUUECKOTO

ynuBepcurera. Vmeer 6onee 110 nedaTHsix paboT

B 00JIACTH TEOPUH M OpPraHH3allU¥ BOJHOTO TPaHC-
opTa jeca.

2

O EHKA HAJIEZKHOCTHU BKUIIOYEHUS B PABOTY

CKJIAJIHBIX SIKOPEW U AHKEPOB

Pa3zpaboTana MeTonMKa OIIGHKH JIOBEPHUTEIbHBIX TI'PAaHUIL

0e30TKa3HOW pabOoThl METAIIMYECKUX SKOpPEH M aHKEPOB C PAaCKpPhIBa-
fomMucs nanaMu. [IpuBeneHsl pe3yabTaThl HCTIBITAHHUH.

The method of assessment of confidence limits has been

elaborated for no-failure operation of metal and folding anchors. The
trial results are given.

@

AC-15

Puc. 1. Skops A

CxutaziHple SIKOps JIECOCIUIABHOTO HA3HAYEHUS THIIOB
AC-15, 30, 150, 170, 200 u ankepa s KperyIeHUS Ta30mpo-
BojoB AC-150, 170, 200 xorctpykuuu AI'TY Hamum mocrta-
TOYHO ITUPOKOE MMPUMEHEHNE B IMPOU3BOJICTBEHHBIX YCIOBHUSIX
[2,3,5].

OT M3BECTHBIX KOHCTPYKIIMII aHKEPHBIX OIOP CBAWHO-
r'0 THIIA C PACKPBIBAIOIITUMHUCS JTaramMH [ 1] HaIM KOHCTPYKIIUN
(puc. 1, 2) BBITOAHO OTJIMYAIOTCS BBICOKOM HaJIEKHOCTHIO
BKITIOYEHUS B pabOTy. DTO JOCTHTaeTCsl TEM, UTO SIKOPb yCTa-
HABJIMBAIOT BHYTPb TPYOBI, TOTOMY IIpH 3a0MBKE OH HE KOH-
TakTupyeT ¢ rpyHToM. Ilocie mombema TpyOBl HIapHUPHBIE
COCJIMHEHHsI OCTAIOTCS YUCTBIMH, JIambl CBOOOJHO OTKIIOHS-
IOTCSI B CTOPOHBI M HAJIEKHO BKIIFOYAIOTCS B Pa0OTYy.

DTOoMy e CIIOCOOCTBYIOT elie JiBa 00CTOSITEIbCTBA!
1) mapHUpHOE COeAMHEHHE JIall ¢ KOPITyCOM BBITIOJIHEHO HE
[0 KJIACCHYECKOM CXeMe OCh — BTYJIKA, a C TIOMOIIBI0 XOMY-
TOB, CBOOOJTHO HAJIETHIX HA BEPETEHO SIKOPSI, YTO NMPAKTHUECKU
WCKITIOYaeT 3aKJIMHWBAHWE JIall TPHU TOMNaJaHWU TPyHTa B
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HIapHUp; 2) HEHTPH! TSHKECTH Jal 3HAYUTEIbHO CMEICHbI
B CTOpPOHY OT BepereHa. B skopax tuma SC-15, 30
(puc. 1) oHM cMelIeHBI B IPOTUBOIIONOKHYIO OT BepeTeHa
CTOpPOHY, B pe3yJbTaTe IUIEY0 MOMEHTa CHJIBI TSHKECTH,
OTKJIOHSIOIIEH Jlaly, yBEJIMYUBAeTCs MOYTH B 3 paza. B
sxopsix SIC-150, 170, 200 (puc. 2) 310 J0CTUTACTCS YCTa-
HOBKOM MacCCHUBHBIX KOCBIHOK-YTSDKEIUTEIEH.

Lenp HacTosiero mccienoBaHusi — pa3padoTaTh
METOAMKY OLEHKH IOBEPUTEIBHBIX T'paHUl] 0e30TKa3zHON
paboThl onop Takoro TUma. BeposTHOCTH OTKasza sIKOpe
Y aHKEpOB He JIOJDKHA MPEBBIIATh BEPOSTHOCTH Hapyllle-

Puc. 2. Sxops
HUSL pa0OThI COOPY)KCHUH, JUIsl KPEIUICHUS KOTOPBIX OHHU C - 200

MpeqHa3HaYCHBI.

Krnaccuueckuii MeTos pellieHus 3aja4 BEPOSTHOCTHOTO IJIaHa OOBIYHO
3aKIII0YAeTCsl B MIOCTPOCHUH T'MCTOTPaMM M KPUBBIX PacHpeiesICHUs CIIydaiHbIX
BEMYMH (OTKA30B BKJIIOUECHHS Jall B pabOTy), MOJ0OPKE 10 HUM TEOPETHIECKOTO
pacmpenesieHusl, T. €. pellaeTcs 3ajada BBIPAaBHUBAHUS psla paclpeesiCHHS.
[IpuMeHHUTENEHO K MaTEeMaTHUYECKOMY MOJICIMPOBAHHIO OOBEKTOB JIECOCILIABA
METOJMKA pelIeHHus TaKuX 3a]la4 pacCMOTpeHa Hamu B pabote [4]. B manHoM xe
KOHKPETHOM CIIydae YHCIIO OTKAa30B OYEHb MAJIO, U JUIS MOCTPOSHHS THCTOTPaMM
noTpeOoBaIoCh OBl BBIOJHUTH OYCHb MHOTO OIBITOB, YTO MPAaKTUYECKU HEpe-
anpHO. B maHHOM cny4yae yZOOHO BOCIIONIB30BATHCS TEOPUEH OINpeleIeHUs
HaJeXKHOCTH [6], comeprkalieil mpakTuueckue pekomennanuu. CorjacHo e oT-
Ka3bl BKIIOYCHHUS SIKOpeH B paboTy, MpejicTaBisIioNnIe co00H IUCKPETHBIE pac-
npeesicHus BEPOSTHOCTEH, XapaKTepu3yloTcsi ONHOMUAIILHBIM M ITyaCCOHOBCKUM
pacnpeneneHusiMi. [10CKOJIbKY OHM B3aUMOCBSI3aHBI U ITyaCCOHOBCKOE pacripe-
JieficHre TIpy OOJIBIIOM 4HMCIie HAaOMIOJICHUH TepexoauT B OMHOMHAIBHOE, JJIst
OLIEHKH HAJIGKHOCTH SIKOpEH 3a OCHOBY B3fThl TEOPETHUYECCKHE TOJOKEHHS MMO-
CJIETHETO.

[Ipn OMHOMHAIBHOM paCHpeeICHUH BEPOSATHOCTh an, No TOTO, YTO

CilydaiiHasi BETMYMHA TPUMET 3HAUeHUs 1 o (7 o = 0, 1, 2, ... , Ny ), MOXKHO
OTIPEIETUTH 110 PopmyIte
Ny!
Nor '(NO ~Hor )'
rae Ny — 91CII0 HE3aBUCUMEBIX OTKA30B;
Hor — CITydailHOE YHWCIIO TIOSBICHHUS HEKOTOPOTO COOBITHS, B HAIlEM CITydae
Nor — YHUCIIO OTKA30B B Ny HE3aBUCHMBIX OIIBITAaX;
P — BEPOSTHOCTH TIOSIBIICHHSI COOBITHSI B K&YKJIOM U3 OIIBITOB.
B gyactHOM ciydae u3 ypaBHeHus (1) BEpOSITHOCTh TOTO, YTO OTKAa30B HE
OyZeT HU B OJJHOM U3 N, OIIBITOB, OTIPEACISIOT (hOPMYJIIOH

B, NOZI_PO,NO (I_P)NO- (2)

pr (= p)tor (M

Pnora No =

5 «JlecHoit xypHam» Ne 2-3
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JloBepuTenpHble TpaHULIbI JJI1 BEPOSITHOCTH TOSABIEHUS OTKas3a p Haxo-
IT 10 (hopMynam
nOT . nOT
pH_N0R1 ’ pB_N0R2 ’ (3)
rae Ry, R, — Ko3QpUUUEHTHI, omnpeaesieMble IO ClelHalbHbIM TaOnuuam [6]
B 3aBHCHUMOCTH OT My H Hop /Ny TIPU JOBEPUTENBHOW BEPOATHOCTH
Oy = 0,95
W3 ypaBuenuii (3) npu n,; = 0 mosygaem

Pa=0;p,=1-(1-ag'' ™ . 4)

3mech HIKHIOK JIOBEPUTEIBHYIO TPaHUIy HaXOIAT JTOCTOBEPHO
(0,1 = 1), a BEpXHIOIO C TOBEPUTEIHHOMN BEPOSTHOCTBIO O 2 = 0y = 0,95.

[Ipu M3BECTHBIX JOBEPUTEIILHBIX T'PAHHUIIAX BEPOSTHOCTH MOSBICHHUS OT-
Ka3a py ¥ p, JTOBEPUTEIIbHBIC TPAHMIIBI 0€30TKA3HOM pabOThI

qu = 1 2 1 ~ Pu (5)
W3 BeIpaxkeHus (4) Jerko onpeaeanTh MUHAMAIBHO HEOOXOAMMOE YHC-
JIO OTBITOB O€30TKa3HOW PabOTHI AJISI ONpEACTICHUSI BEPOATHOCTH HACTYILICHHUS
0TKa3a p < p, C JOBEPUTEIHLHON BEPOATHOCTBIO Oly:
lg(1-0y)
irPra—— (6)
lg(-p,)

Ecnu npu BbIMOMHEHUH Ny i, OTIBITOB OTKa30B HET, TO JAOBEPHUTEIbHBIE
rpaHuIbl 6€30TKa3HOH paboThl HAXOAT MO BBIpaXKECHUSM (5) NIpH 3aJJaHHOM 3Ha-
YeHUU p, U p,; = 0. Ilpu Hamu4uuu OTKa30B B CEpUH OMBITOB N, JOBEPUTEIbHBIC
IPaHUIBI OTIPEACISIOT 10 opMyiiam (3).

Kak yxe orMeuanoch, HaIe’)KHOCTh BKJIIIOUEHHS B paboTy sIKOpel aHaiu-
3UpOBAJIM B TpOIECCE BCEX HCIBITAHUW Ha MOZENAX U B Harype. OleHuBaIU
KXl (akT 0TKa3a, ¥ MPpHU HEOOXOAMMOCTH B KOHCTPYKIIMIO BHOCHIIM M3MEHE-
HUS, TIOBBIIIAIONIUE HaJIe)KHOCTh paboThl. OKOHUATENBHBIE UCCIIEIOBAHUS BbI-
MIOJIHEHBI HAa MOJENAX, SBJSIOUINXCS YMEHBUICHHBIMH KOMHSIMHM CEPHIHBIX 00-
pastoB sxopei u ankepoB Tumnos AC u AC.

[IpuanMas 3a JOMyCTHMYIO BEPOSATHOCTD TMOSBICHHUS OTKa3a MPU BKIIO-
YeHUH Jlan B paboty p, = 0,05, no ypaBHeHuIo (6) HAXOAIT MUHUMAILHO HE00XO-
JIUMOE YHCJIO OTBITOB 0€30TKa3HOW PabOThI MOACITH Ny min:

_lg(-ay) _1g(1-095)
M lg(-py)  1g(1-005)

Ecnmu Her 0TKa30B, TIpU BBITIOJIHEHUH 59 ONBITOB rPaHUIIBI 0€30TKa3HON
pabOThI AKOPEH COCTABIISIOT

gu=1-p;,=1-0,05=0,95;
¢G=1-p,=1-0=1.

[Ipu HaMMIMK OTKA30B AT TPAHUITEI YTOUHSIOT 110 opmynam (3), (5).

0 min
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OMNBITHL BBITIONHSIN OTAEABHO ¢ Moaesimu sikopeit AC-15, 30 u AC-200.
B nepBom ciryuae B 59 ombiTax 3a)MKCUPOBaH OJMH OTKa3 (HE BKIIIOUWIIACH OJIHA
U3 TpeX Jiam).
Jlist 3THUX YCIOBUH JOBEPUTEILHBIC TPAHUIIBI MOSBICHHS OTKAa30B HAXO0-
oM 1o popmynam (3):

po=—tor __ 14001
NoR, 59195
1
Py =T~ —0,060.
NoR, 59-028

OTcroma qoBepUTENbHBIE TPAHUIIBI O€30TKa3HON paOOTHI

qgu=1-p;=1-0,06 =0,94 ;
g=1-py,=1-0,001=0,999.

OnennBast paboTy SKOpEi 1o cpeHel BeMMInHe HHTEpBalia 0€30TKa3HOI
paboThI, MOXKHO ClIIeNaTh BBIBOJ 00 UX BBICOKOW HaJleXKHOCTH.

C mozpensimu sikopett Tuna SIC-200 BermosHEHO B 0011ei ciioskaoCcTH 118
OIIBITOB U 3a()MKCHUPOBAHO 3 OTKa3a (B KaXXKIOM M3 HMX HE BKJIIOYAJIACh OJHA W3
JIam).

JloBepuTenpHblE TPaHULBl BEPOSITHOCTM IOSIBJICHUS  OTKasa 110
dbopmynam (3):

Py

_ 3 _ _ 3
118-3,64 118-0,04
JloBepuTenpHbIE IpaHULlbl 0€30TKa3HOM PaboTHI

qn=1-0,064~0,94; g,=1-0,007= 0,99,

0.007; p, =0,064 .

T. €. IPAKTHYECKH TaKue ke, Kak u A sskopert tuma SC-15, 30.

OTtMeuas BBICOKYIO HaZeKHOCTh BKJIIOUEHHUS CKIaJHBIX IKOpel B padory,
HYXHO JONOJHUTENILHO UMETh B BHIY, YTO OTKA3 OJHOW W3 jam (TOJBKO TaKue
OTKa3bl MMEJIM MECTO NPU HCIBITAHUAX) HE BBIBOJUT SIKOPh M3 DKCIUTyaTallHu.
Kak nokasanu 3amepsl B HaType, B 9TOM cilydae AKopb HeceT okosio 80 % onTu-
MaJIbHOW Harpy3Ku.
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M3BECTHUA BBICIIUX YYEBHBIX 3ABEJEHU N

Ne 2-3 JJECHOU XYPHAI 1999

VJIK 625.31

A1l EJIUCEEB, B.U. ’)KABVH, B.B. KA3AHI|EB

— EnuceeB Apkaauii I1aBnoBuu poauncs B 1931 r.,
/ﬁ 3 OKOH4YMI B 1957 r. ApXaHTelbCKHUil JIeCOTeXHHYe-
\ ckuit uHCcTUTYT. MMeer Gonee 40 neyatHbIX paboT
B 00JTaCTH IPOMBIIIIEHHOTO TPAHCIIOPTA.

) <@y T
[ 4
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—
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Kadun BsiuecnaB MBanoBuu poamics B 1940 r.,
OKOHUYMII B 1968 r. ApXaHrenbCKuil JiecoTeXHUYe-
CKUH HMHCTUTYT, KaHAUAAT TEXHUYECKUX HAyK,
JOLEHT Kadeapbl NPOMBINIIEHHOTO TPaHCIOpPTa
ApXaHTelIbCKOr0 ToCYAapCTBEHHOIO TEXHHYECKOTO
yHHBepcuTeTa. ViMeer 67 medaTHBIX TPYIOB B 00-
JIACTH TIPOMBIIUICHHOTO TPAHCIIOPTA.

Kazanues Banepuit BuxTtopoBuu poamics B
1949 r., oxonunn B 1976 r. ApxaHreabckuil Jieco-
TEeXHUYECKUH HHCTUTYT, IOLEHT Kadepsl MHpo-

Y g MBIIUICHHOTO TPaHCHOpPTa ApPXaHIelIbCKOro ToCy-
S 4

“ JIApPCTBEHHOTO TEXHUYECKOTO yHHBepcuTera. Vime-

S ; eT 31 nmevaTHyro paboTy B 00JIACTH IPOMBIIIIICHHO-

Ny T'O TPAHCIIOPTA.

OLEHKA COCTOsSAHUS AEPEBSIHHBIX LIITAJT
HNPOMBIIVIEHHBIX KEJIE3HBIX 1OPOI’

JlaH aHanM3 TEXHUYECKOIO COCTOSIHMS LINajl JIECOBO3HBIX
YK, a Takke NOABE3HOTO U CTAHLIMOHHBIX IIyTEH KEJIE3HBIX JOPOT
LIMPOKOI KOJIEU.

The engineering survey is given for ties of forest narrow-
gauge railroad, as well as for approach lines and station tracks of full
gauge railway.
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OCHOBHBIM TpeOOBaHHEM, NPEABABISEMBIM K JICPEBSIHHBIM INTIANIaM,
ABIsieTcsl oOecleYeHne Hauwnydlield padoThl HOAPEIHCOBOTO OCHOBAaHHS MpPH
HanOOJBIIEM CpPOKE HMX CIYXObl. DTO JOCTHUraeTcs pPa3iUYHBIMH CIIOCOOaMU:
000CHOBaHUEM PALMOHAIBHBIX Pa3MEPOB IIMAN, WX MPONUTKOW, HaAJeKalluM
YXOJZIOM 3a IINajaMH, CBOEBPEMEHHBIM PEMOHTOM M MOBTOPHBIM HX HCIOJIb30Ba-
HUEM.

Lenp nanHO# pabOTHI — 00CIEIOBATH IIMAJBI ACUCTBYIOIINUX Y3KOKOJICH-
HBIX JIECOBO3HBIX JKEJIE€3HBIX JOPOT, MOABE3AHBIX MyTEH TOPOr LIMPOKOMN KOJIEU U
MPOAHAIN3UPOBATh UX TEXHUYECKOE COCTOsHME. McciaemoBanu pacipeleneHue
LAl IO MapKam, JIJIMHE, TOJIILUHE, UIMPUHE HUKHEW U BEpXHEH MOCTENEH; co-
CTOSTHHE LTI ¥ pacrpe/ieieHHe UX Mo BUaaM J1e(eKTOB.

Texaudeckoe COCTOsIHHE MIman JjecoBo3HbIX YKJ[ aHammsupoBaiud 1o
pe3yibTaTaM 3aMepoB IIMNaj, JeKalluX Ha ONBITHBIX Y4acTKax MYyTH, IIMai IIu-
POKOW KOJIeM — Ha MOJbE3HOM U BHYTPEHHUX CTAHIIMOHHBIX MYTAX, >KEJIE3HOU
JIOPOTH MPOMBIIIJIEHHOTO 3HAYEHHUS.

OnbiTHBIe yuacTKH Y K/] pacmosioskeHbl Ha MPSAMBIX U pa3IUYyaloTCs TH-
IIOM pPEIhCOB U KOHCTPYKIMEH pENbCOBOM KOJEH (CTHIKOBOM WM CBapHOU
nyTs). OOmIass NPOTSHKEHHOCTh ATHX ydacTkoB 2500 M, Ha HHUX YJIOXKEHO
4556 mmain. Y Bcex IIMan 3aMmepsid IJIUHY, TONIIMHY U JUaMETpP B BEpXHEM
otpybe, oTMedanu nedexTsl. Yucno 3aMepoB MIMPUHBI HIKHEW MOCTENN Orpa-
HUYEHO.

Ha noabe3nHOM mMOyTH >KEJNE3HOM JOPOTH IIMPOKOW KOJEW JJIMHOU
4126,6 M yioxeHo 6374 mmayibl, Ha CTAHIMOHHBIX OOIICH MPOTAKCHHOCTHIO
9709,3 m —11 707 mman. OrMedensl neeKThl Kaxa0i u3 mman. JljimHa U ToJ-
IIMHA IIMaj, [IHpPUHA HIDKHEH M BepxHel mocrteneil 3amepens! y 60 mman Ha
MOIBE3THBIX MyTIX U Y 50 — Ha CTAaHIIMOHHBIX.

CocTosHue mmna, JeXalux B CTPEJIOYHBIX MepeBoax Ha AOporax y3Koi
Y IMIMPOKOH KOJIEH, HE aHATM3HPOBAIIH.

Kak Ha VK1, Tak ¥ Ha yyacTKax IUPOKON KOJIEH JIe)KAaT TOIBKO HeoOpe-
3HBIC IIMalbl, OOpE3HbIE YJIOXKEHbl YAacCTUYHO HA CTPEIOYHBIX TEepeBOJax.
Bce mmainst Ha gopore mMpoKkoil KoJien aHTUCENTHPOBAaHbl MACITHBIMU aHTHUCET-
Trkamu, Ha YKJ[ He aHTHCEeNTHPOBAHbI.

B 3aBucumoctn ot pasmepo 'OCT ycraHaBiMBaeT II€CTh THUIOB IIMall
Ha JIoporax IIMPOKOH U IIECTh — y3KOU Koneu. I'eoMeTpudeckue pasmepsl U J10-
myckaemble oTkiIoHeHus npuHuMaiy o 'OCT 78—65 u 'OCT 8993—75 ans no-
POT IMPOKOH U y3KOH KOJIEW COOTBETCTBEHHO.

OO6cnegoBaHNEM COCTOSHUS ITyTH YCTaHOBJIEHO, YTO BCE MBI IIUPO-
KOH KoOJled TMPOMBIIUIEHHOTO Ha3HAa4YeHWsI — HEeOOpEe3Hble BTOPOTO THIIA
(IIb), y3koit — HeoOpe3Hble B ocHOBHOM TpeTbero tuna (IIIb) n aums wactnano
IIb. B psize ciayyaes onpenenuts THIl mnan Ha YK/ 3aTpyIHUTENBHO.

B pesynbrare n3mepenuit 100 mman, nexanyx B MyTSX MIUPOKOI KOJeH,
YCTaHOBJIEHO, YTO OTKJIOHEHHUS T€OMETPHYECKUX Pa3MEpOB HAXOAATCSA B Ipefe-
JaX AOmycTUMBIX. OOBSICHAETCS 3TO TEM, UTO IIMaJbl U3TOTOBJIEHBI IIEHTPAIN30-
BaHHO Ha MPEIPUATHSIX, Tl CYIIECTBYET HaUIeKAIIUNA TEXHUIECKHIH KOHTPOJIb.
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Puc. 1. Pacnipenenenue mman YK/ o anuhe (a) u Tommune ()

Pesynbratel oOMepa 4596 mman Ha YK/ npuBenensl Ha puc. 1 B Buje
rucrorpamMM. 3allITPUXOBAaHHAS YaCTh COOTBETCTBYET KOJIMYECTBY IITIAJ, YAOBIeE-
tBOpstromux 'OCT.

Cpennee apudmeTndyeckoe 3HAUYEHUE JIMHBI U3MEPEHHBIX INMaJl Ha
YXJI cocraBmser 153,1 cM, uto Oombire gomyctumoro Ha 0,6 cm. CpenHee
KBaJpaTUYHOE OTKJIOHEHHe paBHO * 8,3 cm. dakThueckas IIMHA IIMAI KOJIeo-
nercst ot 132 go 174 cwM, T. e. pakTHUECKUE OTKIOHEHUS! B CTOPOHY YMEHBILICHHS
COCTaBJIAIOT 17 cM, yBenudeHus: — 24 cM. MeHbllle T0IMyCTUMOIO pa3Mepa U3ro-
TOBJIEHO 7,8 % mIma.

Cpennee apudmMeTruecKoe 3HaueHHE TONIIHBI [ITaJ Y3KOH KOJIEH paBHO
12,1 cm, yro OnM3KO K HOpPMAaTUBHBIM TpeboBanusM. Ha wucciemyeMbix
JIOpOrax B COOTBETCTBHM C HUX TIPy30000pOTOM CIIEAyeT TPUMEHSTH MIMMajbl
I u Il TunoB Tosmmmuoit 13 ...14 cm. Takum 0Opa3oM, TEXHUYECKHM YCIOBHIM HE
oTBeuaeTr 64 % mmar. Ecmu ke cunrarh, 4TO Ha 00CIIeIOBaHHBIX
yuactkax Y K] nommkusl gexars mmanst 11l thma, To 3TOT mpoueHT yMeHbIaeTcs
109 .

HaburotaeTcsi HeCOOTBETCTBHE Pa3MEpOB IIMAN [0 MIMPUHE HWKHEW U
BepxHeil mocrenedd TpeboBaHusiM ['OCT. [lockonbky oOMep HIMPHHBI HHXHEH
MIOCTEJH IITAT 3aTPYACH, YACIO 3aMepoB orpanudeHo a0 100 miman Ha KaxaoM
onbITHOM yuacTke. [To pesynmpraram oOMepa mocTpoeHa rHCcTorpaMma pacipee-
JISHUS IIMajl 10 MUpUHe HIbKHEN nocTenu (puc. 2). KonmudecTBo miman, HE COOT-
BETCTBYIOIIMX HOPMATHBHBIM TpPEOOBaHHSM C YYETOM JIOIYCKOB, COCTaBJISIET
67 %. YcraHosneHo, uTo 1,8 % mman, yJoKeHHBIX B IyTH, SIBISIFOTCS KPYTJIbI-
MH, T. €. IIMpUHA HIDKHEH mocTenu paBHa Hym0. OCHOBHOW MPUYMHON HECOOT-
BETCTBHSI IMUPUHBI HIKHEH IMOCTENH INMAJl SIBISETCS IOCTaBKAa TOHKOMEPHBIX
KpYTJIBIX JIECOMaTEepPHAJIOB, YTO TOATBEPXKIACTCS TaHHBIMH obmepa (puc. 2).
Juametp HeOOpE3HBIX IIIMa B BEpXHEM 0TpyOe BapbupyeT oT 12 10 30 cM u 6o-
nee. KomndectBo mman, He orBevarommux TpedboBanusm ['OCT, cocrasmuser 49 %.
Cpennee apudmMeTnieckoe 3HaueHHUE (X ) U CpelHee KBaIpaTUYHOE OTKJIOHEHUE
(s) MpUBEICHBI HA PUCYHKE.
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Puc. 2. Pacmpenenermme mman VYXKJ mo gmamerpy B BepxHeM oTpyde (a)
U IIUpUHE HIDKHEH moctenu (6)

ITo pe3ynbpratam oOMepa IIMPHUHBI BEPXHEH MOCTEIH MINajl yCTaHOBJIEHO,
gyro 94,1 % wmman, B Tom uuciue Il tuna, ynosnersopsier TpedoBanusim ['OCT.
Mexny pa3mMepaMu BEpXHEH U HIDKHEHM MOCTENeH 1Inal, YIOXKEHHBIX B IyTh, HET
3HAYUTEJIEHOTO OTIMYHSL.

dusnyeckoe COCTOSHHE AN ONPENEISIIM BU3yalbHO, BUJ fedeKTa — 110
knaccudukanuu MIIC, ncnons3yst OCHOBHOW NMPpU3HAK, 0003HAYEHHBIN Cpasy Mo-
cJie IOPAIKOBOI0 HOMEpa; Jajiee MPUBEICHBI COIYTCTBYIOLINE AC(EKTHI.

Jus YK/ BBelleH MOTIONHUTENBHBIN eQEeKT — MOBPEXACHUS OT aBapHiA,
TaK KaK HEPEIKO MM JIOKOMOTHUB, MU IPY>KEHbIE APEBECHHOW CLEMbI CXOIT C
PENBCOB, M KOJIeCa UX TEJIEXKEK HAHOCST LINaiaM MEXaHHMYECKHE MOBPEXICHHS.
Bosbiias yacTh MOBpEXXACHHBIX M OCTAETCS B MyTH.

Paznenenue nedexToB 1mmnan BecbMa yCIOBHO, TaK KaK BCE OHH B3aHUMO-
cBs3anbl. OOpazoBaHue TPEIIWH, Bpe3aHre MOAKIAIO0K U PEJIbCOB B IIIANBI, MO-
BPEKACHUS OT aBapuil YCKOPSIOT MpollecC THUEHMS. B pesynbTare 3TOro moHu-
KAeTCs MEXaHMUYEeCKasi MPOYHOCTh JAPEBECHHBI, PAa3BHBAIOTCS TPEILIMHBI, WUAET
ObICTpOE pa3pyLICHHUE LIMall.

[lepBonayaneHO mepen TeM, Kak NPU3HATH JIeKAllMe B MYTH  LINAajbl
«HETOIHBIMMWY, BBISICHSUIM IMPUYMHBI UX BBIXOAA U3 CTPOA. Y CTAHOBIIEHO, YTO BCE
LIMAaJbl, U3BATHIE U3 MYTH 110 IPUYMHE THUEHUS, OTHOCSTCS B OCHOBHOM K BEpX-
Hell moctenu B 30He 3abuBkM KocThuieil. K atomy nedexry mobasisercs mexa-
HUYECKUIl M3HOC B TOAPEIILCOBOM OCHOBAaHMH. B 30He omupaHus penbca Ha
LInajixy JpeBeCHHA YIUIOTHEHa, UCTepTa U U3MelbueHa. MakcuMaabHOe Bpe3aHue
penbca B mmany cocrapisieT 31, cpennee apudpmerndeckoe — 11 mm.  Kax pe-
3yJIbTaT YACP)KUBAIOIIAsl CHjla KOCThIJIEH B THWIBIX IIMNajax Onn3ka K Hyiro. He-
PaBHOMEpHBI MEXaHMYECKHH M3HOC IIMNaj B MOJPETbCOBOM CEUCHHH SIBISETCA
CJIEACTBHEM HEOJMHAKOBBIX I'E€OMETPUYECKMX pa3MepoB mimain. bomnee 3Haum-
TeNbHBIE YriIyOJeHus oOpa3yloTCsl Ha IImajax ¢ MEHbIICH IUPUHOW BepxXHEH
HOCTEIN.

Pacnpenenenus nedexToB mman, JeKalyX B MOABE3THOM U Ha CTAHIIH-
OHHBIX IyTAX, Pa3INYalOTCI MO U PaBHbI COOTBETCTBEHHO: THUEHHE JPEBECH-
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HBI ¥ comyTcTBytomtue aedektsl — 15,3 u 15,2 %, mexanuueckuii usHoc — 64,7 u
60,3 %, nerogubie mmansl — 11,0 u 11,9 %.

Ha Y] xonuuecTBo mImain, Jexanux B IMIyTH U MOJBEPKEHHBIX THUE-
HUIO, OKa3aJIoCch paBHBIM 32,3 %, uto B 2,1 pa3za Oosbllie, YeM Ha IMUPOKOH KO-
nee. IloBpexeHuss OT aBapwii M COIYTCTBYIOIIME MM JC(PEKTHI COCTABIISIOT
14,2 %. Ha mmpoxoii konee 3toro aedekra Her. Ha YK/ konwmuecTBO mmai,
YIIO)KEHHBIX B IyTh 0€3 Ae(EeKTOB, paBHO Bcero 8,7 %, B TO BpeMs Kak Ha IIUPO-
koii konee 21,6 %. Ilo mpuumHe THWIK U OPYTrUM AedeKTaM U3 MaruCTPalIbHBIX
nyterd YK/ nomkHO OBITH HEMEUICHHO U3bATO 31,8 % Bcex mimarn, Jexanux B
MyTH, T. €. IIOYTH BCe THUIONIME. JIuib HeOOJbIIas UX YacTh MOXKET OBITh HC-
M0JIb30BaHA HA BTOPOCTEIICHHBIX ITYTSIX.

Takum 00pa3oM, MOXKHO CAEJIATh CJASAYIONINE BHIBOJIBI:

TEOMETPUYECKHUE Pa3MEPHI IIIa MIMPOKOH KOJIEH MO BCEM IMOKa3aTeNIsIM
HaxoJATCA B MpeeNax A0MYyCKOB;

B oOcnemyeMbix ydactkax YK/ ymoskeHBl BHEpeMEKKY HIMajibl TUIIOB
1Ib u I1IG. ITocmeanue coCTaBIsAIOT a0COMIOTHOE OOIBITUHCTRO;

reomeTpuyeckue pasmepsl mman YK/ He BbAepXaHBI HU 110 OJHOMY
nokazaTeinto. B psane ciydaeB 3aTpyIHUTEIHHO OTHECTH MITIANBI K TOMY WU UHO-
My tumny. lnanel, He COOTBETCTBYIONIME HOPMATHUBHBIM TPEOOBAHUAM 110 JIJTMHE,
coctaBisitoT 60 %, mo Apyrum mokazarensaMm — oT 9 1o 49 %. 3HauuTenbpHBIC KO-
JicOaHUS TEOMETPUUECKUX Pa3MEPOB IIIMA CO3AaI0T HEPAaBHOMEPHOCTh TIepeIaun
JIABJICHUS TATOBOTO U MOJBIIKHOTO COCTaBa Ha Oayiact. B pesynbrate yckopseT-
csi 00pa3oBaHME HEPOBHOCTEH IMyTH, T. €. MPOUCXOIUT Pa3IMYHOEC HAKOIUICHUE
OCTAaTOYHBIX 0CAJIOK KaK B MOTIEPEYHOM, TaK M B MPOJAOIHLHOM HAIPABIICHUSX;

Ha YK/I yknaaka mman, He OTBEUYAIOUINX CTaHJApTHBIM pa3MepaMm, CBs-
3aHa C OTCYTCTBHEM KOHTPOJIS 3a UX M3TOTOBJICHUEM U COPTHPOBKOU IO MapKam,
a TaK)Ke TIOCTABKOM K IIMAJOPE3HBIM CTAHKaM U MUJIOpaMaM TOHKOMEPHBIX KPYT-
nbIX Jlecomatepranos. KomnvecTBo Takux mman Ha HioOckoi u Konenropckoi
YX]I cocraBmsieT 49 %,

Ha J0porax Kak IIUPOKOHM, TaK U y3KOHW KOJICH HE YYUTHIBAIOT (haKTHYe-
CKOT'0 CPOKa CITY»KOBI IITaJI B ITyTH;

IIOYTH BCE INIAJIbI HA JOPOrax IIMPOKON M y3KOW KOJIEM MMEKOT COILYyT-
CTBYIOIIUH Je(PEKT — TPEUIUHBI YCYIIKH, BO3HUKAIOIINE BO BPEMs BO3AYIIHON
CyIIKH. B yIOXXeHHBIX B MyTh IIMMajiaX MOSBISIETCS] MHOTO TPEUIMH B 00JIacTH
BEPXHEU MOCTeNH;

a1, UMEIOIIMX TOJIBKO TPEIUHBI ycymku, Ha YK/ moutu B 2 pasa
MEHBIIIE, YEM Ha IIUPOKOI KOJIEe;

A, TOJIEKAINX HEMEUICHHOMY U3BSITHIO U3 ITyTH 110 IPUYWHE THU-
i u apyrum jaedexram, Ha YK/ B 2,1 paza Goinblire, ueM Ha IIUPOKOHN KoJiee;

B pe3ylbTaTe CXoJa C PEIbCOB TIATOBOTO M TOJBH)KHOTO COCTAaBOB Ha
VK1 Konm4ecTBO mman ¢ MEXaHUYECKUMU MOBPEKICHUSIMU YBEJIMUMUBAETCS Ha
14,2 %;

OTCYyTCTBHE MOAKIanok Ha Y)K][ mpuBoauT k 60jee MHTCHCUBHOMY W3-
HOCY IInaj B IOJPEJIbCOBOM 30HE.
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ITaBnoB ®puapux AsexkceeBud poauwics B
1934 r., okoHunn B 1957 r., ApxaHrenbCckuii ieco-
TEeXHHUECKUH HHCTUTYT, KAHAUIAT TEXHUYECKHX
HayK, CTaplINi HAyYHBIH COTPYIHHK IO CIEIH-
AIBHOCTH «ABTOMOOUIIBHBIC JOPOTW», Ipodeccop
Kadenpbl MPOMBIIUIEHHOTO TpPAHCIIOPTa ApXaH-
relbCKOro ToCcyIapCTBEHHOTO TEXHHYECKOIO YHU-
BepcuTeTa, WwieH-koppecnonneHT PAEH, uzo0pe-
tatens CCCP. HMwmeer Gonee 80 meyaTHbIX paboT
mo mpobiaemaMm co3gaHus A(Q(PEKTHBHOH Ieco-
TPaHCIOPTHOH CETH, JEHTOYHBIX IOPOXKHBIX IIO-
KPBITHH.

Muxuna Enena AmnaronbeBHa poauiach B
1973 r., okoHumna B 1995 r. ApxaHrenbCKui
TOCYJapCTBEHHBIl TEXHHYECKHIl yHHBEpPCHUTET,
acnupaHT Kadeapbl TPOMBIIIICHHOTO TPaHCIOpTa
AT'TY. W meer 3 meuatHble paboTHl B 00JacTH
CYXOIIyTHOTO TPaHCIIOPTa Jeca.

METOJIUKA ONTIPEAEJIEHUA PASMEPOB
HEOBJIECEHHBIX IIJIOIHAIEH
ITPHU CIVIOIIHBIX PYBKAX JIECA

Ha npuMepe KOHKPETHOI'O OacceiiHa H3JI0KEHA METOAUKA
OIpeaACIICHUA Pa3MEpOB HEOOJIECEHHBIX rmomaaeﬁ, 06pa3OBaBIHI/IXCSI
B pE3YJIbTATE I3KCIUTyaTalluh JICCOB 3a NPCAbIAYIIUC NCCATUIICTUA.
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The practice of sizing of non-stocked forest areas, formed as
a result of forest resources exploitation in previous decades, is pre-
sented based on a concrete basin.

AHanu3 TUHAMUKW YBEIMUYEHHS IUIOUIAeH, OCTaBIIMXCS HEOOIECCHHBI-
MU TIOCJI€ CIUIOMIHBIX PYOOK Jieca, O4eHb TPYI0EMOK, OCOOCHHO €CIIH €To MPOBO-
JSIT PETPOCTIIEKTHUBHO (32 MPEIbIAYIINE ASCATHIICTHS).

TpaauLIMOHHO CIOXHIIOCH TaK, YTO MPAKTUYECKU MO BCEM JIECOBO3HBIM
noporaM o0beM pyOOK Jieca HapallMBald MOCTENEHHO, JOBOAS €ro 0 MaKCH-
MaJbHOTO (IMIPOESKTHOTO WJIM OJIM3KOTO K HeMy 3HadeHus). [Ipu manpHenIen sxc-
IUTyaTaly TOpOT U3-3a MCTOLICHUS JIECOCHIPhEBON 0a3bl WM W3-32 OTCYTCTBHS
TPaHCHOPTHBIX MyTeH 00beM PYyOOK CHIKAJICS.

OOBeM CITIOMIHBIX PYOOK M, COOTBETCTBEHHO, pa3Mep HEOOJIECEHHOM
IUIOIIAAN MOKHO MPEJCTaBUTh B BHJE HEKOTOPOH (PyHKIMH, HampuMep Mokasza-
TEJILHOMN

y=ax"e” (1
WJIY CTEIICHHOU
y=a+bx+cx’, 2)
re y — obbeM pyOKH Jeca 3a TOJI, ThIC. M,
X — IOPSLIKOBBIA HOMED I'0J1a;
a, b, ¢ — mocrosiHEBIE KOI(D(DUIIMECHTHI, ONpeAeTsIeMbIe SKCTIEPUMEHTAITBHO.

I'paduxu mokazarensHoi ¢GyHkuuu (1), kak HamboJee YHHUBEpCAIbHOMH,
MpU Pa3TUYHBIX 3HAYEHUSAX b M ¢ MpHBEACHHI Ha puc.l. 3HaueHHs aprymeHTa
X TIOJIOKUTEJbHBIC, TIOATOMY (YHKIHUS ) MPHHUMAET TOJNBKO MOJOXKUTEIbHBIE
3HaueHus. Ecnm y koadduimenToB b u ¢ 3HaKkH pa3Hble, TO QYHKIHSI UMEET DKC-
TpeMyM A B TOUKE ¢ KOOPAWHATOM x = — b/c. KpuBas MOKeT UMETh OJTHY WJIH JIBE
touku neperuda C u D ¢ koopauHatamu x = — (b * Jb)le.

Hanpumep, aunamuiky pyOok Jieca B Oacceline p. Konumbl MOKHO BBIpa-
3UTh 3aBUCHMOCTBIO y =a+bx +cx? (pHC.2), A1 KOTOPOil KOPPEIAIUOHHOE OT-
HoweHue 1 = 0,88.

HeoGuiecennas rumomanap S, o0pasyromasicst B mporecce pyOoK 3a Iepro/I
OT HayaJia SKCIUTyaTaluy JI0 JISCOBO30OHOBIICHHMS (3a /1 JIET), MOXKET ObITh Haiijie-
Ha 110 hopMmyJie

0
a r P z 0 s z

Puc. 1. ®opmMbl 3aBUCUIMOCTEH, OTIMCHIBAIONINX TUHAMHUKY pyOOK Jieca mo
JlecoBO3HOM jopore: a —c<0; b>1;, 6—-c<0; b=1;, 6—c<0;
0<b<l.
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l n
Sian =7 2V 3)

i,.,n j=|
rae V; .., — cpenHui 3amac jieca Ha 3KCIUTyaTalMOHHOM IUIOIIAAW B I-M [OAY
3
pyOKH, M°/Ta;
. 3
Vi...n— 00BEM pyOOK B i-M TOAY, M ;

n
Z Yi . — CymMMa 00beMOB pyOOK 10 J1eCOBO300HOBJIECHU (10 00JIeCeHus IJI0-
=1

mazeit), M’

Ecnu Oparh mnpeamecTBYIONUN TEPUOA IKCIUIyaTalluy, HAIPUMEp C
1950 r. u paHee, TO 3HAYCHUE # MOXXHO IpHUHHMATh paBHBEIMIO...15 mer, a Ha
IJIONIA/IAX ¢ BO3OOHOBJICHUEM JINCTBEHHBIX 1opox 5...7 net [1 — 3].

[Tnomaau BeIpyOOK Mpeobianaromux B JecHOM (OHJE THIIOB Jieca (dep-
HUYHBIC CBEXHE, BIAXKHBIC, JIOJTOMOIIHbIC, OPYCHUYHBIC) HAXOIATCS B 00e3Iie-
CEHHOM cOCTOSTHUU B cpeaneM 8...10 ner. Co BpeMeHeM STOT MEePUOJ MOCIEO0-
BaTeNbHO yBenuuuBaeTcs. Hamu mpemioxeno 3a mepuon ¢ 1940 r. mo 1980 r.
MpUHUMATh # paBHBIM 8,5 romam; ¢ 1980 r. — 10,5 rogam. Bo Bcex pacuerax,
yuuThiBag aHanu3 7o 1942 r., B cpennem npunumaeM n = 10 rogam. Ilo ucreye-
HUU 3TOTO CpoKa HeoOJieceHHas 0T pyOoK Jieca IJIoNaJb MOXKET ObITh OIpeaese-
Ha ipu n > 10 ner.

&
w0
b /11 - - e NN
] ]
Wwr 4
hr 2
ol 0/55& 1360 1979 1960 1983 1950 1994

[0

Puc. 2. lunamnka o0beMOB pyOKH Jieca M 0Opa3oBaHUS HEOOJIECEHHOM
TUTONIAIA IO TO/IaM
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Takum oOpazom,

n+l

1
Sn+1 = V_zyi""”H] V9> (4)
L=l
1 n+2
Sn+2 :V_Zyi,...,n+2 —Vn-g> (5)
iog=l
1 n+10
Sn+10272yi,...,n+10_yn . (6)
i =

Ecnu m3BecTtHa (QyHKIMS 00BEMOB PyOOK Jieca IO rojaM W CPeJIHHA 3a-
nac jeca Ha 1 ra skcriIyaTallMOHHOM muiomanu Ve, TO MHTEIpUpOBaHHEM (YHK-
LMY Y MOXHO OTPEACITUTh HEOOJECCHHYIO (TEXHOTCHHYIO) TUIOIA b B JIFO0OM o
necodkcrntyataryu. Hanpumep, as 6acceiina p. Kongumer

n
Si:VLJ.(a+bx+cx2)dx. 7
cp 1

Ha puc. 2 munueit 1 (y=-39,38 + 13,44x — 0,32x” ) moka3aHa JUHAMHKA
3arOTOBKH JIpeBECUHBI B Oacceitne p. KoguMel mo ronam, ToMaHast THHHS 2 OT-
pakaeT cyMMapHBIi 00beM pyOOK Jieca IO BceM JIoporaM, KOTOpbIE Pacioioxke-
HBI B TaHHOM Oacceiine. C HCIOMb30BaHUEM H3JI0KEHHOW METOAMKH PacCUYUTAHBI
pa3Mepsl HEOOJIECEHHBIX IJIOMIAJICH, KOTOphIe O0pa3OBaUCh IMPH €XKETOAHBIX
pyOkax neca. M3meHenue ruiomaau mo roxam ais Oacceitna p. Kogumsl npuse-
JICHO B BUJIe KpuBOi 3. XapakTep KpHUBOH oTpakaeT o0beM pyOku B OacceiiHe B
paccMaTpuBaeMbli TO U pa3Mep MOsSBUBIIEHCS HeOOJIeCeHHOH MIIOMaan Hapac-
TAIOMIMM WTOTOM 3a BBIUETOM IUIOHIaNiell, CPOK OOJIECEeHHST KOTOPBIX YKe
HaCTYITHUIL.

[To nanHOIT MeTOIMKE OMpE/eNIEHbl pa3Mephl HEOOIECEHHBIX TUIOIIAAeH B
JMHAMMKE 110 BOCbMU Oaccelinam p. CeBepHOil JIBUHBL.

C sKoyorn4yeckoi TOYKH 3peHMs Tropa3fo BakKHEe 3a7aBaTh PEXHUM U
00BeMBI PyOOK Jieca Takoi (DyHKIIUEH, KOTOpas orpaHuyYMBaiia Obl HeOJIaronpu-
SITHbIE M3MEHEHHS THAPOJOTHYECKOro peknMa peku. Ho Ui 3Toro IOMKHBI
OBITh YETKO YCTaHOBJICHBI IPUPOJ00XPaHHbIE HOPMATHUBEI (TPEOOBaHM).
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M3BECTHUA BBICIIUX YYEBHBIX 3ABEJEHUN
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B. C. MOPO30OB

Mopo3zoB Bragumup CraHuciaBoBUY POJIMICS B
1955 r., okonumn B 1978 1. ApXaHrenbCKHH Jeco-
TEXHUYECKHH HMHCTUTYT, KaHAWIAT TEXHUYECKHX
HayK, JOIEHT KadeApbl CTPOUTEIHHONH MEXaHUKH H
CONpPOTHBIICHHSI MaTepPUAIOB ADPXaHIEIbCKOIO rocy-
JTapCTBEHHOT'O TEXHHYECKOTo yHUBepcHuTeTa. VImeer
Oosnee 20 meyaTHbIX pabOT B 00JACTH CTPOUTENBCTBA
1 OKCIUTyaTalluy 3UMHHX JIECOBO3HBIX JOPOT.

OCHOBHBIE ITPEJAITOCBIJIKU PACUYETA TOJIIIINHBI
MHOI'OCJIOMHOTI'O OCHOBAHMS Y3 MEP3JIOT'O TOP®A

W35105k€Hbl OCHOBHBIE IPEAIIOCHUIKY AJIS OIPEIEIICHUS TOJI-
IIMHBI JOPOKHOM 0/1€K bl aBTOMOOMIBHBIX JOPOT Ha 00JI0TaxX U3 CIos
Mep3anoro Topda. [IpuBeieHBl OCHOBHBIC PACUCTHBIC BBIPAKCHUS IS
pacuera MHOTOCJIOMHBIX KOHCTPYKLUM.

The main prerequisites for determining thickness of highways
pavement are set forward for bogs of frozen peat layer. The main de-
sign expressions are given to calculate the multilayer constructions.

Pacyer TONMIMHBI MHOTOCIIOMHOTO OCHOBAaHMS 3UMHHX aBTOMOOMIIBHBIX
JIOpPOT HEOOXOMM TPU 00OCHOBAHWUHM PEKOMEHAINH 0 OpPTraHU3allui UX CTPOU-
TENbCTBA Ha 0OIOTAax W 3a00JIOYCHHBIX ydacTKax. MeToiKa TaKoro pacueTa u3-
JoKeHa B pabore [5].

OObIuHBIE METOJIBI MOATOTOBKH U pacyeTa OCHOBAaHHWM JOpOr Ha MHHE-
paNbHBIX TpyHTax [8] B AaHHOM cCllydae HETNPHUTOJHBI, TaK KaK Mep3Iblid Topd
oOnagaer cnenupuueckuMu (PU3UKO-MEXaHUYEeCKUMH CBOMCTBaMu. B nmutepary-
pe [1, 3, 7] npuBecHBI HEKOTOPBIC JJAHHBIC O CBOMCTBAax Mep3iioro Topda u pac-
YeThl MUHUMAJILHOM TOJIIIUHBI JOPOYKHOU OJEKbI, 00CCIICUNBAIOIICH ABHKEHUE
aBTOTpAHCIIOPTa C 33/JaHHBIMHM OCEBbIMM Harpy3kamu. OJHAKO OHM TpeOyIOT
YTOYHEHHSI.

B mameii craTtee H3M0KE€HBI MaTepHanbl Ja0OPAaTOPHBIX U TOJNEBBIX HC-
clieIoBaHHN (PU3UKO-MEXaHIMUYECKHX CBOHCTB MEP3JIOro TOPda, ero MpOYHOCTHBIX
Y TEMIIEpaTypHBIX XapaKTEPUCTHK, & TaKKe CIIOCOOBI aHAIMTHYECKOTO pacdera
TOJILIUHBI TOPOKHON OJ€XKIBI.

UccnenoBannst B 1abOpaTOpPHBIX YCIOBHSX BBITIOJHEHBI Ha 0Opasmax
Mep3JI0ro Topda HUIHMHIPHYSCKON (HOPMBI B MOPO3MIIbHOM Kamepe. MeTojuka
OTIBITOB TIpHUBE/IeHa B paboTte [4].
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B omnbITax ¢ momompo mprubopa 0JHOOCHOTO CXKATHUS ONIPEACIISUIN PEoIIo-
THYECKHE CBOWCTBA MEP3JIOro Topda U 1Mo HUM CTPOMIN KpUBBIE MOJI3ydecTH. B
pe3yibpTaTte 00pabOTKM KPUBBIX OBUIM HaeHBI MaTeMaTHYeCKHe 3aBUCHMOCTU
MEXIy HaIpsKCHUAMHU U JeOopMalusIMH TPU Pa3InYHbIX 3HAYCHUSX BPEMECHU
JeWCTBUS HATPY3KH ¢, MUHYCOBOH Temnepartype Topda ® u ero BiaakHocTH W.

B obmem Buae CBS3b MEXAY HaNpsDKEHMSIMA W AedopManusaMu  Ajis
Mep3JI0Oro Topda UMEeT BUJT

e=Bd, (1)
rZie € — OTHOCUTENbHAS Jedopmanus Topda;
© — Hanpspkenue, Mlla;
B — ko3 puLIMeHT MIaCTUYHOCTH U TIOA3YYECTH,

B=16,6281+0,03162 ¢ —0,2525 W+ 0,20200;
n — cTeneHHON K02 HUIHEHT,
n=0,3129 + 0,000617 ¢t —0,00042 W+ 0,01697 ©.

[Ipu BbIuMcacHMM 3HaYeHUS € 10 Gopmysie (1) BpeMs ¢ UMeeT pa3Mep-
HOCTB — 4, OTHOCHUTEINIbHAS BIaXXHOCTh W — %, Temneparypa © — °C.

ITo ypaBHenwuto (1) ¢ momMomp0 MeTOJa HAUMEHBIITUX KBAaIpaTOB B UHTE-
rpanbHoOi (opme [2] mOTy4eHO BhIpaKEHHUE IS ONpeesiCHHS MOIYJISI yIIPYTOCTH
(E) mep3noro Topoda:

F=—31 gl ©)
B(1+2n)

3Has t, Wu ©, no Gpopmyne (2) MOXKHO BBIYHCIHTH TpeOyeMoe 3HaUEHHE
E, mo xoTopoMy U3 YCIOBHS MPOYHOCTH (G4, = 0,75 Mlla) nanee ompenenutsb
TpeOyeMyI0 TOJNIIMHY CIIOST Mep3Joro topda, 00ecreunBaronlyo TBHKEHIE aB-
TOIOE3/0B C 3aJITaHHOW OCEBOM Harpy3Koil.

HpI/I HCCJIICIOBAHUAX B IOJICBBIX YCIIOBUAX GBIJ'II/I Haﬁ[{eHbI 3aKOHOMCEP-
HOCTH TEMIIepaTypHO-HAIIPSHKEHHOTO COCTOSIHUSL CIIOS MEpP3JIoro Topda Mo ero
TOJIIITUHE. Pe?,y.HBTaTBI OIIBITOB ITPUBEACHLI HA pI/IC.l. Ounn IIOKa3bIBaIKOT, YTO AJIA
OTIpe/IeNIeHHsI TOJNIMHBI JOPOKHOM 01eXk/IbI Ha 00I0Tax HEOOXOIMMO YUHUTHIBATh
3aBUCHUMOCTh MOJYJISl YIPYrocTd Topda OT ero OTpUIATEIbHON TeMIeparypsl,
KOTOpas UMECT MaKCUMaJIbHOC 3HAYCHUC Ha MMOBECPXHOCTHU AOPOTHU U Y6BIBaeT 10
IyOWHE 10 HYJIS.

O4eBUIHO, YTO TOJ TOJIIMHOW TOPONKHOM OJEKIBI U3 CIOST MEP3JI0TO
Topda cieayeT MPUHUMATE Ty €ro 4acTh, B KOTOPOU TeMIlepaTypa OTpHUIIaTelIbHa,
T. €. I3MEHIETCS OT MHUHYCOBOM Ha TIOBEPXHOCTH JI0 HYJIS Ha TIyOMHE MpoMopa-
JKHUBaHUS.

Janneie Ha puc. 1 TOKa3pIBAIOT, YTO J00Aas MexaHWYecKas oOpaboTka
MOBEPXHOCTH 00JIOTA (pacyrcTKa OT CHera, MPOMUHKA, YIUIOTHEHUE, YCTPOHCTBO
HACBIINU U T. JI.) IPUBOJIUT K YBEIMUCHHUIO TJIyOHMHBI IpOMep3aHus Topda, T. €. ero
MPOYHOCTH.
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Puc. 1. ITonepeuHoe ceueHne ABYX ONBITHBIX YYaCTKOB YT3€HBI'CKOM 3UMHeH noporu: 4,

B, C — xpuBble pacnupeeneHus CpeJHIX TeMIepaTyp Mo IIyOuHe maccuBa; / — CHEX-

HBIN TIOKPOB; 2 — MecyaHasi HaChllb; 3 — CHEroJem; 4 — Taiubiid Topd; 5 — Mep3blid Topd;
6 — TepMOJIaTUUKH; / — AMIOPBI IPOMEP3aHus IPyHTa

AHanUTUYEeCKUI pacdeT TOJIIUHBI JOPOKHON OJIeXk/Ibl OCHOBAH Ha Clle-
JYIOIIUX MPeINoChUIKax:

MIpU KPAaTKOBPEMEHHBIX Harpy>K€HUsX (aBTOIMOE3[) JOMYyCTHUMO paccMmat-
pHUBaTh MEP3IbIiA TOp( Kak ynpyroe Telo W MPUMEHSTh I pacueTa 3UMHUX J10-
por Ha MPOYHOCTH METOABI TEOPUH YIIPYTOCTH M COMPOTHUBIIEHUS MaTepHAJIOB;

CBSI3b MEX]y HANPSHKEHUSIMH B ClIoe Mep3Jioro Topda u ero Jedopmanu-
SIMU JIMHEIHA, 0JJHAKO MEXaHMUYECKHE XapaKTepUCTUKU Topda, Ipexkie BCETO MO-
IyJb YOPYTOCTH M MPEJEN MPOYHOCTH, 3aBUCIT OT OTPHIIATEIHHOMN €ro TeMiiepa-
TYpHI;

Mep3IbIid TOp( OTHOCHUTCS K aHU3OTPOITHBIM TeJlaM W UMEET pa3IHyHbIe
XapaKTEPUCTUKH MPH PACTSHKEHUH U CKATHH;

KOHCTPYKIUS 3MMHEN JOPOTH Ha 0OJIOTe SBIISIETCS, KaK MPaBUIIO, MHOTO-
CIIOWHON (MUHUMYM OIHOCIIOMHOM), U OTJEIBHBIC CIOW MMEIOT pa3IudHbIC Me-
XaHWYECKNE XapaKTEPUCTUKH;

pacder TpeOyeMoU TOJIIMHBI JTOPOKHON OAEKIbl 3WMHHUX JOpPOr Ha
MPOYHOCTH BEAYT IO JIOMyCKaeMBbIM HAIIPSDKEHHSM, MPOE3/HAsI CIIOCOOHOCTD J10-
pOTH OlleHUBAaeTCsl B HauboJiee HeOMAroMPHUSITHRIX YCIOBUSX €€ IKCILTyaTalluH.

%

Puc. 2. PacuetHas cxema JUIsl CJIOSI MEP3JIOTO

Topha: @ — cxema MOMepeyHoro cedenws; [N

6 — sIIopa MOAyNel yIpyrocTw; 6 — 3IIopa

HaIpsKEHUH; 1 —  CIOM  cKaTus;
2 — CJIOH pacTsKEeHHS

x
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[Mockonbky MOIynb yIpyroctu Topda M ero temmeparypa U3MEHSIOTCS
MO TOJIIMHE CIOA Mep3Joro Topda, YMEHbLIAsICh CBEPXY BHU3, TO ISl OAHO-
CIIOMHOM AOPOXKHOM OJIEKBI (PHC. 2, a) UMeeM CIIeAyIOLINe 3aBUCUMOCTH [5]:
JUIL OTNIpeleNICHUs 3aKOHOMEPHOCTH W3MEHEHHUS MOXYJS YIPYTOCTH MO CIIOSM
CKaTHsl U pacTsbkeHus (puc. 2, 0)

E Ey
E=—(z+y); E, =—=(2,+Y), 3
1 H(ly) 2 H(z y) ()

rae Eyy, E>)— pacueTHbIe MOLYJIH YIIPYTOCTH Ha IOBEPXHOCTH AOPOTH;
Z1, Z; — TOJILIMHA CJIOEB CXKATHSI U PACTSDKCHHUS;
H — TonmumHa 1OPOKHON OeKAbL;
¥y — paccTosiHUE OT HEUTPAILHOTO CJIOSI IO paccMaTpuBaeMoro. B 3one
cxatus y > 0, B 30He pacTspkeHus y < 0;
IUIsL OTIPEIEJICHUS TTOJIOKEHHSI HEHTPAJIBHOTO CJI0S IIPU M3rnbe HaXOoAUM CHavasna
BCIIOMOTATEJbHYIO BEJIMUUHY Vv =z, /H 10 dopmyne

(4)

3aTeM, 3Hasi /1, MOKHO BBIUYUCIIUTD 21 U Z;.
OKBHMBaJICHTHBII MOIYJb YHOPYTOCTH AJISL BCETrO CIIOS Mep3ioro Topda
BBIYHUCIISIIOT 110 BBIPAXKEHUIO

E,=E, > (4-v)+Ey1-v)*. (5)

Jlanee paccuMThIBaEM CJIOH Mep3loro Topda Kak HEKOTOPYIO TUTUTY, Jie-
XKalylo Ha YIPYyroM MOJympocTpaHcTBe. MOoJyib yNpyrocTH TUIMTHI PaBEH JK-
BUBAJICHTHOMY MOJIYJIIO YIPYTOCTH 3TOTO cj0si. MOXHO TakXe paccMaTphBaTh
cJIoi Mep3yoro Topda Kak IUINTY, JIeXKAI[yl0 Ha JTHHEHHO-Ie(hOPMUPYEMOM OC-
HOBaHHH, XapakTepusyeMoM KodddurueraTom nocrenu C.

Ilpu ompeneneHUuH TONIIMHBI JOPOXKHOW OJEKIBI CHAYana HaXOJIUM
HAMPSHKCHUST Mep3lioro Topda B CHOSX CKATHS U PACTHKEHUS Mo (GopMmysiam
(puc. 2, 8)

El OM 2 EZOM 2
G, = Z.p + ; G, = Z,y + 6
| EQIH(ly y7); o, EalH(zy y7) (6)
1 MaKCHMaJIbHbIE HOPMAJIbHbIE HANPSDKEHHS B CJIOE PACTSHKEHHS
Ly MH 2
c =——(1-v)", 7

rac M — I/ISFPI6aIOH_[I/If/'I MOMCHT BHYTPCHHHX CHUJI B JAHHOM IMONICPEYHOM CCUCHUMU.
[Iporu6s! maUTH B MPOJOILHOM HANpaBIEHUH BhIpakaiu 1o Qopmyie
1/13r1/16a 6pyca, JIeKaluero Ha JIMHEMHOM OCHOBAHHU C KO3(1)(1)I/ILII/I€HTOM IIOCTEIIN

C[4]:
9=k P (cos kg, +sinkE,), (8)

rzie 9 — MonepeyHbli mporuo;
P; — cocpeoTOYCHHbIE CUIIBI HA TOBEPXHOCTH JIOPOTH OT OCEH aBTOIOE3/1a;
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& — KOOpAWHATBI TOYCK MPHUIOXKCHHUA CWIBI IO OCH, HaHpaBJ’ICHHOﬁ BIOJIb
IIJIMTHI;
k— KO3(1)(1)I/IIH/ICHT OTHOCHUTEIBbHOMN )KECTKOCTH OCHOBAHUS U IIJIUTHI,

k=3E _H?/003Ca; 9)

o, — KO3(DPHUITUEHT TOITePETHOTO N3THOA TUTHTEHI;
C — k03P GUITUEHT TTOCTEIH.
Bgenenue B popmyny (9) koaddurpienta o mo3BoseT NepenTH OT ABYX-
OCHOM 3aJ1aul K TPEXOCHOH, T. €. K PACCMOTPEHHUIO TUIUTHI.
[To dhopmymnam (6) — (9) MOKHO TTOTYYUTH BEIPAKEHHE IS ONIPEIEIICHUS
HOPMAJTBHBIX HAIPsDKEHUH B JIFOOOM Clloe Mep3noro Topda Ha pacCTOSIHUU Y OT
HEUTpaJIbHOU OCH:

03(1-p*)E (2,3 + 7)Y e ™ (cos k&, —sinkE,)
o=
kE ,BH *

, (10)

rae | — kodddunument Ilyaccona;
E, — pacYeTHBIN MOIYNb YIPYTOCTH I OTACIBHBIX CIOEB, ONPEAEIAEMBII I10

dhopmynam (6) .

C y4eToM IpUHSTHIX BbIIIE NPEANOCHUIOK PacyeTHasl cXema MpencTaBls-
€T co0OH IUINTY HEOTPAaHWYECHHOW JUIMHBI, JISXKAIYI0 Ha JTUHEHHO nedopmupye-
MOM ocHOBaHHH ¢ K03 Pummentom moctenu C. [lomepeunoe cedeHue TUIATHI —
NPSIMOYTOJIBHUK, COCTOSIIIMI M3 HECKOJBKHUX CJIOEB C Pa3IMUHBIMU MeXaHHUYe-
CKAMHU CBoOWcTBaMHu. [l mpuHATOW pacueTHOW Mojenu IuddepeHnnaTbHoe
ypaBHEHHE U3rnda NpuMeT BUJL

4
D%+k48=0, (11)

rae D = E,Ji*/12(1 — 1*) — UMIMHApHYeCKas KeCTKOCTb.

B pesynbrare BBIMOJHEHHBIX PacueTOB MOJMYYEHBI 3HAYCHUS TOJIIMHEI
OJTHO-, IBYX- ¥ YETHIPEXCIONHON TOPOIKHBIX OJICK]I, CXEMBI KOTOPBIX ITPUBEIICHEI
Ha puc. 3.

Puc. 3. Tumsl KOHCTpYyKUUI
Y4acTKOB YT3€HbICKON 3UMHEN
aBTOMOOWIIBHOH moporm: [ —
necyaHas Hachllb; 2 — OTpado-
taHHple cykHAa u cetku (OCC);
3 — momepeyHsIil HacTHI U3 Ope-
BeH; 4 — Topd; 5 — OTXOIBI HUX-
Hero ckiazaa (memna, Kopa u 1p.);
6 — IPOJIONIBHBIC JIaTH; 7 — 00BS3-
Ka; 8 — HWKHHE IPOJOJIbHbIE
maru; 9 —  OPOpPEXKEHHBIN
HOMNEPEYHbIH HACTUII

6 «JlecHoit xypHam» Ne 2 - 3
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. H, e, ipu C, H/em® 9, eM, ipu C, H/em®
B.m 0°C 1 3 5 1 3 5
900 -1 23,4 25,9 37,1 1,50 2,06 3,73
-5 22,5 25,0 30,6 1,50 2,04 3,70
-10 19,5 21,6 26,6 1,56 2,13 3,92
700 -1 30,0 32,5 37,5 1,93 2,41 3,78
-5 29,1 37,2 36,2 1,90 2,39 3,72
-10 25,2 27,2 31,6 2,03 2,54 3,99
500 -1 36,1 38,8 43,4 1,69 2,11 3,19
-5 34,7 37,5 42,8 1,68 2,08 3,15
-10 30,2 32,5 37,3 1,79 2,23 3,36
300 -1 48,1 51,2 60,0 1,44 1,77 2,85
-5 60,0 49,4 58,1 2,85 1,76 2,82
-10 40,3 43,1 50,3 1,53 1,87 2,97

PesynbpTaTel pacuera OJHOCIONHON AOPOKHON OAEXKABI 3UMHEH TOPOrU
Ha 00JIOTe IPUBEICHEI B TAOIHIIE.

B npemyioxxkeHHOM HaMU MAaTeMAaTHYECKOW MOJIETIN PacdyeTa HampsHKEHHO-
1e(OpPMUPOBAHHOTO COCTOSIHUSL PAa3IMYHBIX KOHCTPYKLHUI 3UMHUX AOpOr Ha 0o-
motax OoJlee TMOJHO, YeM Yy JAPYTHUX aBTOPOB, YUTEHBI OCOOCHHOCTH MX PaOOTHI B
peanbHbIX yCloBUsX. [laHHbIe TaONUIBI COBHANAIOT C Pe3yJbTaTaMH, IOIy4YeH-
HBIMHU IIPH pacyeTe TOHKOW IUTUTHI METOAaMU TeopuH ynpyroctu. CriemoBareib-
HO, TPEAJIOKEHHAs! MaTeMaTHIecKasi MOJIEIb XOPOILIO YYUTHIBAET OCHOBHBIE (U-
3U4ecKre OCOOCHHOCTH 3a/1a4H M0 U3rH0Y TOHKOU ITUTHI U3 Mep3JIoro Topda.
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Kymwxauko Anexcanap MuxaiinoBuy poausics B
1955 r., okoHumin B 1977 r. ApXaHrenbCKuii jeco-
TeXHUYECKUH HHCTUTYT, O-p TEXH. HayK, npodeccop,
3aBeAyomMi  kadenpoil aBTOMOOMJIBHBIX — J10pOT
ApXaHTelIbCKOr0 TOCyJapCTBEHHOTO TEXHHUYECKOIO
yHuBepcutera. Mmeer 6onee 120 nedaTHBIX padoT B
00JIaCTH PEryJlHpOBaHHsA BOAHO-TEIUIOBOTO PEKHMa
TPYHTOB 3€MJITHOTO IIOJIOTHA, HCCIIEJOBAHHSA MECT-
HBIX MAaTepHaloB B JOPOXKHOM CTPOHTEIBCTBE H
IIPOCTPAHCTBEHHOTO MOJECIMPOBaHUS penbeda, die-
MEHTOB T'€0JIOTUH H THPOre0IOTUH MECTHOCTH.

YemussHuH AHTOH BaneHTHHOBMY poawics B
1974 r., oxonunsn B 1996 r. ApxaHreibCKuid rocy-
JApCTBEHHBIH TEXHMYECKHH YHHBEPCHUTET, aCIUPAHT
kadenpbt ABTOMOOMIIBHBIX nopor C.-
[lerepOyprckoro rocyapCTBEHHOIO apXUTEKTYPHO-
CTPOMTENBHOrO yHHBepcHuTeTa. lVIMeer 7 medaTHBIX
pabot B obiacTu MOJEIMPOBaHUs peibeda, dJIeMEH-
TOB I'€0JIOTHHU U THAPOTe0JIOrHU MECTHOCTH.

MATEMATHUYECKOE MOJAEJIMPOBAHUE
MOBEPXHOCTEM PEJBE®A

IIpuBeneHsl pe3yapTaTbl MOAEIUPOBAHUS IIOBEPXHOCTEH C
[OMOIIbI0 YPABHEHUM IIOJMHOMOB PAa3HBIX CTENECHEH M aHAJIUTU4E-
CKHX CIUIaiHOB. JlaHbl pEKOMEHJALMU 10 HA3HAYEHUIO CTENEHU II0-
JIMHOMA, ONTUMAJIbHOMY 4YMCJIy UCXOJHBIX TOYEK AJI1 MOACIUPOBAHUS
¢ MMHHMMAaJIbHOW IIOIPEIIHOCTBIO, OLIEHKA aIeKBaTHOCTU MOZEIUPOBa-
HUS ABYMsI METOJIaMHU.

The results on surface modelling are presented based on pol-
ynomial equations of different degrees and analytical splines. The rec-
ommendations are given on defining the polynomial degree, optimal
number of reference points for modelling with minimal error, as well
as adequacy estimate of modelling by two methods.

AHaJIMTUYECKOE MOJICIIMPOBAHUE MOBEPXHOCTEH peibeda, IpaHuIl T'eoJIo-
THYECKUX CIIOEB, MTOJIOXKEHUSI YPOBHS TPYHTOBBIX BOJ U T. JI. TO3BOJISIET ONITUMU3H-
poBatb C OOJBIIMM OSKOHOMHYECKHUM J(PQPEKTOM IIENBIA  Psii  TOPOKHO-
CTPOUTECIIBHBIX 3aJia4, B TOM YUCJIC B JIECHOU IIPOMBIIIIICHHOCTH.

Lenp Hamux uccienoBanuii — 000CHOBATh AP(EKTUBHYIO METOAUKY U Ia-
pamMeTphl MOJISTUPOBAHUS TIOBEPXHOCTEN TUIOMIAAHBIX OOBEKTOB sl yCioBUi EB-



84 A.M. Kynuocnuxos, A.B. Yemnsanun

pometickoro Cesepa Poccum. Ilog mmomaaHbIMU 00BEKTaMU TOAPAa3yMEBAIOTCS
MTOBEPXHOCTH C COM3MEPUMBIMU JJTMHON U IIUPHUHOM, KaK MpaBUiIO, MIIOLABIO 10
1 ... 2 kv’ (HampUMep IUIOMIAMKM O/ HIDKHIE CKJIajIbl, IPOM3BOICTBEHHbIE 6a3bl,
Kapbepbl, TPAHCTIOPTHBIE Pa3BsI3KH, NCKYCCTBEHHBIE COOPYKEHUS U T. A.). B kade-
CTBE METOJIOB MOJEITHPOBAHHUS PACCMATPHUBAIN ITOJMHOMBI W aHATUTHYECKUE
CILJIAaMHBI.

Jnst peanu3aniy MOCTAaBICHHOHN LEIN HEOOXOANMO OBIJIO PEUINTH CIETYIO-
IIIHe 3a/Ia9H:

1) onpenenuts 3hheKTUBHBIE 00JIACTH TPUMEHEHUSI TIOJIMHOMOB U aHAJTUTHYE-
CKHX CIUTaiHOB JUIS MOJEJIMPOBAHUS MOBEPXHOCTEN C pa3IUYHbIM MEPENajoM BbI-
CcoT;

2) yCTaHOBUTH BIUSHUE CTENEHU MTOJMHOMA Ha MOTPEIIHOCTh MOJIEIMPOBAHUS;

3) onpenenuth TPeOyeMy0 TNIOTHOCTh HCXOHON MH(OPMAIIHY;

4) OIEHUTP BIUSHUE TPAHUYHBIX TOYEK Ha OOIIYIO TIOTPEITHOCTh MOJIEINPOBa-
HUSL.

[TorpemHocTs MOAETNPOBaHUS OLEHUBAINM MO MHHUMAIBHBIM CpPEIHEMY
KBaZIpaTUYHOMY OTKJIOHEHHIO (C. ) ¥ KpuTepuro peryispHoctH (K,) [2], onpene-
JIIEMBIM CJIETYFOIINMH 3aBUCUMOCTSIMHU:

a) cpesiHee KBaJ[paTUYHOE OTKIOHEHHE

C — KCM
CK s

N
rae N — 9uciio HCXOJHBIX TOUCK;

K., — MUHUMYM CMeEIlICHUS,

KCM = i (Zz - Zi)2 .
i=1

3neck Z;, z; — BBICOTHBIE KOOPIUHATBI, ONPEAECIEHHBIE DKCIIEPHUMEHTAIBHO
U NOJIY4YEHHbIE AHAIUTUYECKUM PAacueTOM B OJIHOM U TOM ke
TOYKE;

0) KpuTepuil peryIapHOCTH

B mensix omneHku amekBaTHOCTA MOJCIUPOBAHUS MOBEPXHOCTH YpaBHEHU-
SIMH TIOJIMAHOMOB Pa3HBIX CTEMEHEH M aHAINTHYCCKUX CIUIAWHOB Ha Kadeape aBTo-
MOOUIIBHBIX IOPOT ApXaHreIbCKOI0 TOCYAAPCTBEHHOTO TEXHUYECKOTO YHUBEPCH-
TeTa OBLIM BBIMOJHEHBI PAcdeThl I 15 pa3JuYHBIX MOBEPXHOCTEH ILIOIIAIBIO
1 km* Kaxzas ¢ nepenagamu BeicoT Ak = 17,7 ... 63,0 M, xapakTepHbIX Ui Ap-
XaHTeJIbCKOHW 00J1acTH.

AHaju3 IpoI0JIbHBIX POQuIei aBTOMOOUIBHBIX U JIECOBO3HBIX OPOT MOKa-
3aJl, 4YTO Ha TIIyOMHAaX WH)KEHEPHBIX W3BICKAHUI MPOCTPAHCTBEHHOE ITOJIOKECHUE
TPAHMII] TE€OJOTHIECKUX CIIOEB M PACIOJIOKEHUE YPOBHS TPYHTOBBIX BOJI YACTO TIO-
BTOPSIET OYepTaHWE 3€MHON MOBEpXHOCTH. [l03TOMYy B KauecTBe MCXOIHBIX HaH-
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HBIX OBUTH B3SITHI IPOCTPAHCTBEHHBIE KOOPAMHATHI ToueK penbeda. [Ipeamonaraem,
YTO BBIBOJIBI, TIOJYUEHHBIE IIPU MOJECIUPOBAHNH penbeda, MOTyT ObITH Oe3 00Jib-
IUX OMHMOOK PaclpoCTpaHeHbl U Ha 3JIEMEHTHI TE0JIOTUU U THAPOTEeOIOTHH MECT-
HOCTH. B 3TOM ciiydae 00s3aTeNbHBIM YCIOBHEM JIOJDKHO OBITH HAJMYWE OJHOTO U
TOTO K€ TPYHTA M YPOBHS TPYHTOBBIX BOJ B K&KIOW UCXOIHOM TOUKE.

MogenupoBaHue MOBEPXHOCTEH YpaBHEHHSIMH anreOpandecKuxX MOJIUHO-
MOB BBITIOJTHSITH CIIEIYIOIIAM 00Pa3oM:

N
F(X,Y)=Y CF (X.Y), (1)
k=0
rae C,— Ko3(hUIUSHT MOJTUHOMA;

Fr(X,Y)=Xx2%Y*,

3nech O, R —uensie uucna, O, R=0,1,2,3, ...,n, Q> R;
N — 4uCIIo cnaraeMblX B OJIHMHOME;
X, Y — nexapToBbl KOOpAUHATBHI TOYEK.

Koaddunuent nmonmmaoma Cj, ONpeneisiid U3 PEIICHUS CUCTEM JIMHEHHBIX
ypaBHeHHH. {51 ONM3KOPACIONOKEHHBIX TOYEK AIlPOKCHUMAIMIO BBITOJHSIIN
YPaBHEHUSIMH TIOJIMHOMOB Pa3HBIX CTENEHEN MO METOAY «IUIABAOLIETO KpPyTray.
Umcno Touek BHIOUpaIK B 3aBUCUMOCTH OT CTETICHH MoMuHOMa 7. [1ist 2-i1 cTerneHu
pacdeT BBIIOJIHUIN 10 6 ToukaM, /uid 7-if — mo 36. IlorpemHocTs MoaenpOBaHUs
OLIEHMBAJIY 10 BCEM HCXOAHBIM TOYKAM.

HauGospimmii uHTepeC NpeACcTaBiseT ONPEISICHUE ONTUMAIBHON CTEIICHU
nonmHOMa. M3BecTHO [3], uTO ee mocnenoBaTeabHO YBEIUIUBAIOT J0 TE€X MOp, MO-
Ka CpefHee KBaJIpaTUYHOE OTKIOHEHHE (PAKTUYECKOH MOBEPXHOCTH OT AlIPOKCH-
MHUPYEMOH HE CTaHET MEHbBIIE WIM PaBHBIM 3apaHee 3aJaHHOW MOTPEIIHOCTH MO-
nemupoBanusi. [lpu  ClIOKHOM — XapakTepe OSKCHEPUMEHTAIBHBIX  (YHKIUA
YIOBJIETBOPUTENHBHOE TNPHUOIIKEHHE BO3MOXKHO TOJIBKO TTOJIMHOMAaMH BBICOKHX
CTEINEHEH.

J1a KOJIMYeCTBEHHON OLIEHKHM CHENaHHOTO 3aKIIOUEHHUS MOJEIHPOBATIU
XapaKTepHbIE MOBEPXHOCTH YPaBHEHUSAMH ITOJIMHOMOB 2 — 7-i1 CTeNeHeH, YTo 1mo3-
BOJIMJIO CAENATh CIEAYIOIINE BBIBOJBI.

1. Ilpu anmpokcumanuu HOBEPXHOCTEH penbeda ypaBHEHHSIMHU IOJIHHO-
MOB (MeToabl HckmoueHus ['aycca, Bpamenus ['aycca, JKopnana, urepanrioHHbIH
l'aycca — 3eiimenst) HanOONBIIYI0 TOYHOCTh TaeT METOX BpauieHus ['aycca ¢ mac-
TaOMPOBAHNEM UCXOIHBIX TOUEK.

2. B pacuer HeoOXOAMMO BKIIIOYATh TOYKH, HAXOMSAIINECS Ha HE3HAUH-
TEJIHHOM PACCTOSHHUH OT TPAaHUIIBI AllIIPOKCUMUPYEMOH TIJIOMIAIN, YTO CYIIECTBEH-
HO MOBBIIIAET TOYHOCTh BBIUMCIEHHH JUIsI TOYEK, PACIONOKEHHBIX B Ipelenax
paccMaTpuBaeMoOl TEPPUTOPHH, U CHIDKAET TIOTPEITHOCTH B ONPEIEICHIH OTMETOK
TOYEK HEMOCPEJACTBEHHO Ha TPaHMIIE.

3. C yBenuueHHEM CTENEHU IOJMHOMA IOTPEMIHOCTE MOJEIHPOBAHUSA
yMmeHbinaerca (puc. 1). OnTuManbHas CTENeHb NPU ANNPOKCHMAIMK penbeda
MECTHOCTH IUIomaapio 1 kM paBHa 4-5. C MOCIIEIYIOLINM €€ YBEINIECHHEM PE3KO
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BO3PACTAIOT PECYPChl MAIIUHHOTO BPEMEHH 0€3 CKOJIBKO-HHOY/Ib CYIECTBEHHOTO
MTOBBIIIIEHHSI TOYHOCTH BRIYUCIICHUH (puc.1, a, 6).

Puc. 1. I'padyiku 3aBUCHUMOCTH CpEIHEr0 KBaJpaTHYHOTO OTKJIO-

HeHusi Cg, (CHUIOIHAs JMHMSA) M KPUTEpHs peryaspHoctd K

(myHKTHpHAs) OT CTENEHHM MOJMHOMA: @ — TIPH Tepenaje
BRICOTA h=22;,6—-57,5m

4. Ecnu B pacyeT He BKIIIOYATh TOUKHU, HAXOISAIIMECS 3a IPaHULIEH alpoK-
CUMHPYEMOH IUIOIIAH, TO INIOTHOCTh TOUEK, IIPU KOTOPOM cpeiHee KBaApaTHIHOE
OTKJIOHEHHE U KPUTEPUN PEryISIPHOCTH MUHUMAaIbHBI, cocTaBisier 100 ... 130 mr.
Ha | kM” IIpH PAcCMOTpPeHHH BBIGOPOK oT 40 10 170 Touek M pacyerax mpu 4-5-if
CTETICHX MOTMHOMOB (puc. 2, a, 6). Ecni y4uThIBaTh TOUKH 32 TPAHUIEH aIpoK-
CUMHPYEMOH IUIOIIAH, TO C YBEJIMYEHUEM MX YHCiia CpeHee KBaJpaTU4YHOE OT-
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KJIOHEHHE ¥ KPUTEPUN PETYISIPHOCTH yMEHbIIAIOTCS (pHc. 2, 8, 2).

Puc. 2. I'pa¢mku 3aBUCUMOCTH CpPEIHETO KBaJpaTHYHOro OTKIOHeHHs Cgy
(cnonHas JAMHUSA) M KPUTEpHs PErynapHocTH K, (IlyHKTHUpHAs) OT 4YMCIa
OTIOPHBIX TOYEK k MPH CTENEHH MOoJMHOMA 4: a, 6 — B pacdeT He BKIOYEHBI
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TOYKM 32 I'PaHULEH annpoKCUMUPYEMOW IJIOIAg; 6, & — B pacdeT 3TH
TOYKH BKJIFOYCHBI
C,min
e |
003
K
q0r
n
5’ il 120
3 A 0 . . . . 100 . X .
020 3 W S0shm Jo 17 .5; 60 ahM 20 0 40 50 60 shm
a 8

Puc. 3. I'padukn 3aBUCHMOCTH CTENCHM MNOJIMHOMAa 7 (@), MUHUMAJIBHOTO CPEIHETO
KBazpaTu4HOro oTkioHeHust C., (6) ¥ ONTHMAILHOIO 4YMCIa TOYeK k () OT mepemnaja
BEICOT Ah

5. [lpu MoAenupOBaHUU MOBEPXHOCTEH C OONBIIUM IIEPENaJoM BBICOT
TpeOyeTcs u Oosblas creneHb monuHoma (puc. 3, a). Tak, ¢ yBelnuueHUEM Iepe-
naga BeIcOT ¢ 17,7 mo 60,0 m Ha momaau 1 KM’ CTEIEeHb MOJIMHOMA, [IPU KOTOPOi
JIOCTUTAETCS JI0CTaTOYHAsl JOCTOBEPHOCTh MOJETUPOBAHUS (CpelrHee KBaapaTH4-
HOE OTKJIOHEHHE He MpeBbIMaeT 1 cM), COOTBETCTBEHHO BO3pacTaeT oT 3 A0 5
(puc. 3, a).

6. Pe3ynpTathl pacueToB MOKa3ally, YTO MPU YMEHBIICHUN aHAIU3UPYEMOUN
Iomaan noepxHoctu B 10 pa3 (pu TOM ke YUCIIE UCXOIHBIX TOYEK) MOrpel-
HOCTh MOJICJIMPOBAHUS [TOJJMHOMAMHU PA3JIMYHBIX CTETICHEH MPaKTHUYECKH HE H3Me-
HSIETCA.

Oynknus Fi(X,Y) moMIUMO CTETIEHHOTO BHa MOXKET OBITh BBIpaKeHa aHa-
JINTHYECKUMH CIUTaiiHaMu Tuma [1]:

N
FX, )= lar(XN]+b+cX+dy, )
i=l
rae (XY = [(X=X)" + (Y= V)] In [(X—X)" = (Y= 1)’]; 3
ri (lea )/l) = 0
Koaddumnments! a;, b, ¢, d HaxXomaT u3 yciaoBui
N N N
FuX, Y)=r5 Y a;=0; D aX; =0; ) a;Y=0.
i=1 i=l i=l
Tabmuna 1
Maxkcumans- (I[lepenan| Ammiutyna Ilepuon | OntumanbHOE YHMCIO TOYEK, | MUHHMaNbHOE
HOC YHCJIO BBICOT, HN3MCHCHMUS KOJIeOaHMH COOTBETCTBYIOIIEC MUHU- 3HAUYCHUEC
TOYEK M CpesiHero KpUTEpHeB MaJbHOMY 3HAUYEHUIO cpenHero

KBaApaTU4YHOI'O (ONTHUMAJIb- Cp€OHETO KBaApaTHIHOI'O KBaApaTU4YHOI'O
OTKJIOHEHHS, M | HOCTH OTKJIOHCHUS OTKJIOHEHHUS], M

173 34,58 0,17 60 120 0,026

143 63,00 0,67 40 100 0,008

141 60,00 0,03 35...40 125 0,006

135 57,50 0,02 30 135 0,003

106 40,00 0,70 20 105 0,031




88 A.M. Kynuocnuxos, A.B. Yemnsanun

101 | 20,00 | 0,01 | 20 | 101 | 0,006
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Puc. 4. I'paduku 3aBrCHMOCTEH CpeOHEro KBaapaTUIHOTO OTKIOHEHHSA Cg

(cnomHas JIMHMA) ¥ KPUTEPHs PerynspHocTH K, (IyHKTHpHas) OT 4yMcCla

ONOPHBIX TOYEK K TIPH AaNIPOKCHMAIMH AHATUTHYCCKUMH CIUTaHAMU:
a — ipu Tiepenanae BeicoT 34,6; 6 — 60 M

PesynpTathl pacueToB N0 ypaBHEHHUSIM aHATUTHYCCKUX CIUIAfHOB MMOBEPXHO-
CTel, paHee pacCUUTaHHBIX IO YPaBHEHUSIM MOJTMHOMOB, TPUBEACHBI B Ta0I. 1.

W3 naHHBIX TaOnuubl U Tpa@UKOB 3aBUCUMOCTH KPUTEPHEB ONTUMAIIBHO-
CTH OT 4HCIIa TOYEK (pUC. 4), HOCTPOSHHBIX AJISl PAa3IMYHBIX HOBEPXHOCTEH, MOXKHO
CenaTh CIeyIoIIe BEIBOIBI.

1) Cpennee kBaipaTUYHOE OTKJIIOHEHHE U KPUTEPUI PETYISIPHOCTH B Cpe-
HEM HECKOJIbKO MEHbILIE, YeM MPH amrpoOKCUMALUU MOBEPXHOCTEH ypaBHEHUSIMU
MIOJINHOMOB JIa)K€ BBICOKUX CTETIEHEH, T. €. aHATUTHUYECKUE CIUTalHbl 3HAYUTEIHHO
TOYHEE OIUCHIBAIOT Peiibed.

2) HeBO3MOXXHO anmpUOPHO OMNPEACTUTh ONTUMAJIBHOE YUCIO TOYEK IpHU
anmnpoKCUMAaIUHU TTOBEPXHOCTEH ypaBHEHUSIMHU aHAJMTUYECKUX CIUIaiiHOB. B 3aBu-
CUMOCTH OT UX YHCJa TIOKa3aHHUS KPUTEPHUEB MOTYT CYIIECTBEHHO MEHSTHCS IO
TPUTOHOMETPHUUYECKUM 3aBHCUMOCTSIM. MUHUMAaJbHbIE 3HAYEHUS! CPEIHETO KBaj-
PaTUYHOTO OTKJIOHEHHMSI M KPUTEPHs PErYJIAPHOCTU MOJYUYEHBI AJISl OHON MOBEPX-
HOCTH TIPU YKCJIE€ UCXOMHBIX Touek 55 ... 70, 115 ... 135, B To Bpems kak mpu 80

105 u 145 ... 160 toukax C., Bo3pacTaeT 0Oojiee 4YEeM Ha TOPSIOK
(puc. 4, a). Ans npyroi NoBEpXHOCTH MUHUMAJIbHBIE 3HaUeHUs C,  TOIyYEeHBI IPH
50,75 ... 90 u 120 ... 130 Toukax, a MakcumainbHble ipu 60 ... 70 u 100 ... 115
Toukax (puc. 4, 0).

3) C yBesn4eHHEM IEpenaja BHICOT HNOIPEIIHOCTh MOAEIMPOBAHUS I10-
BEPXHOCTEH aHATUTUYECKUMHM CIUIaiiHaMH yMmeHbluaercs. Hambosnpiuas TOUHOCTD
JOCTHTAeTCs TpHU Tepenajae BhICOT Oonee 50 M Ha  ydacTKe IUJIOMIAJIBEO
1 km” (M. puc. 3, 6).

4) OnTuMmalbHOE YUCIIO TOYEK MPHU CIUIaHHOBOH anmpOKCHMAIMK TOBEPX-
HOCTEH BO3pacTaeT ¢ yBeJIMUYEHHEM Iepenasaa BelcoT. Tak, mpu Ah =20 ... 30 M
nocratouHo 100 ... 110 Touex, mpu Ah =50 ... 60 m TpeOyercsa yxe 125 ... 135
touek Ha 1 kM (cM. puc. 3, 6).

Pe3ynbrarel cpaBHEHHS pacdyeToB I OJAHHUX M TEX )K€ MOZENel MmoBepX-
HOCTEH, HO TOJIy9eHHBIE TI0 Pa3MYHBIM METOJaM, MpPeACTaBIeHbl B Ta0m. 2. U3
TaONMUIBl  CIEAYEeT, YTO YpPAaBHEHHS AaHAIUTHUECKUX CIUIAHHOB HECKOJBKO
TOYHEE  aNMpPOKCUMHUPYIOT IIOBEPXHOCTH, UYEM YpaBHEHHSA IIOJIMHOMOB.
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Tabnuma 2
Merton Howmep MunumaneHOe cpegHee MuHuManbsHbIi KpuTepuit
aNMpOKCUMAIN | TOBEPXHOCTHU | KBaIPaTHIHOE OTKIOHEHHUE, CM peryIsipHOCTH
IomunoM:
4-ii cteneHu 1 2,806 0,022
2 3,075 0,020
3 - -
4 1,844 0,011
5 2,165 0,011
6 1,010 0,006
5-# cTeneHu 1 2,546 0,021
2 2,970 0,020
3 - -
4 0,970 0,006
5 1,901 0,010
6 0,725 0,004
CrunaifH-QyHKUMsA 1 2,633 0,021
2 0,780 0,005
3 0,631 0,004
4 0,246 0,001
5 2,842 0,015
6 0,314 0,002

OpHako BBICOKas TOYHOCTH ANMPOKCUMAIAW JOCTHTAETCSI TOJNLKO TPU TINATENb-
HOM To100pe ymciia Touek (puc. 4, a, 6) Ha eIUHUILY TUIomanau. Eciu gucio Touek
HE T0J00paHo, MOTPENTHOCTh ANMPOKCUMAIMH O0OMMH METOJIaMHU TMPAKTHYECKH
cpaBHHBaeTcs. Ha ydacTkax, TJie HET IPOMEXYTOUYHBIX OMOPHBIX TOUYEK, MOXKHO
BMECTO BBIITYKJIOTO  OYEpPTaHHUS  TMOBEPXHOCTU  MOIYYUTH BOTHYTOE u
Ha000pOT.

BrInorHEeHHBIE HCCIEIOBAaHHUS TIO3BOJIMIIN CIETATh CIEIYIOIINE BIBOIBI.

1. MoaenupoBaHue MIOMATHBIX 00BEKTOB JOCTATOYHO MTPOBOIUTE YpaB-
HEHUSIMU IOJIMHOMOB 4-5-11 CTeIIeHH.

2. lonuaOoMBI 4-5-f1 creneHn AalT 3PQPEKT Mpu MOJEIMPOBAHUU II0-
BEpXHOCTEN IUIowaasio 1 KM C nepenaaoM BeicoT 20 ... 40 M, aHaTUTHYECKUE
CITalHBI — cooTBETCTBEHHO 50 ... 60 M 1 Ooee.

3. [Ipu MomenupoBaHUU MOBEPXHOCTEH YPAaBHEHUSAMHU MOJIHMHOMOB PEKO-
MEHJIyeMbIX CTENEeHE MHHHMMAalIbHAs MOTPEIIHOCTh JOCTUTACTCS C YBEIUYCHHEM
YUCiIa TOYEK Ha eAuHUITY ruromany. [Ipu MoaennpoBaHN ypaBHEHHISIMU aHATUTH-
YECKMX CIUIAfHOB 3Ta 3aBUCHMOCTH BBIPAXKACTCS TPUTOHOMETPHUUICCKUMU
GbyHKIMAMH.

4., Jlnsg CHWKEHHS IOTPELIHOCTH  MOJCIUPOBAHUS BOJU3U TPaHMII
M Ha TpaHMIAX  [OBEPXHOCTH  HEOOXOAMMO  33aJaBaThCsl  HMCXOIHOH
vH(popMaIueil Ha HE3HAYUTEILHOM PACCTOSHHM 3a TpeeiiaMi aHaJIH3UpyeMOi
IUIOIIAIH.
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C.A. MOPO3OB, B.Il. CTYKOB

Mopo3os Cranncnas MaHoBHY poamics B
1929 r., oxonumi B 1952 r. JIEHUHIPaACKYIO JI€CO-
TEXHHYECKYIO aKaJeMHIO, JOKTOP TEXHHYECKHX
HayK, mpodeccop, 3aBedyronmii kadenpoit Teope-
TUYECKOH MEXaHMKH APXaHIebCKOro rocyjaap-
CTBEHHOTO TEXHMYECKOTO YHHBEPCHTETA, UJICH-
koppecnionaeHT PHA, 3aciyKeHHbIH jesTens
Hayku M TexHuku P®. Hwmeer okono 140 meuat-
HBIX paboT B 00JaCTH WM3yYeHHs YCTOHYHBOCTH
TEMITIEpaTyPHO-HAIPSKEHHOTO PENhCOBOTO MYTH,
3aKpeIyIeHus] ero OT yroHa pPelIbCcoB, yaapa Ted,
npuMeHeHnss DBM npu pemieHun 3aad MeXaHH-
KH.

CrykoB Banepuit I1aBnoBuu poguincs B 1941 r.,
OKOHYMII B 1963 1. ApXaHTenbCKuii JiecoTeXHuYe-
CKMH HMHCTUTYT, KaHAMJAT TEXHHYECKHX HayK,
npodeccop Kadeapsl WHKEHEPHBIX KOHCTPYKIIUH
1 apXUTEKTyphl ApPXaHTEIbCKOTO TOCYIapCTBEH-
HOTO TEXHHYECKOrO YHHBEPCHMTETa, IOYETHBIH
nopoxuuk PO. HMmeer okono 70 meyaTHBIX paboT
B 00JIaCTH MCCIIEIOBAHMI pabOTHI U pacuera 6amok
KOMOMHMPOBAHHOTO CEUYEHHs, COCTABIEHHBIX M3
JIPEBECHHEI M OETOHA; MPOCTPAHCTBEHHBIX METO-
JIOB pacuera OalOYHBIX TPOJNETHBIX CTPOCHHUM
MOCTOB.

PA3BUTHUE TPAHCIIOPTHOM CETH PETUOHA
HA BA3E JIECOBO3HBIX A0POI'

PaccmoTpeHa BO3MOXKHOCTh HCIIOJIB30BAHUS JIECOBO3HBIX N0-
por Ui pa3BUTHS TPAHCIIOPTHOW ceTH ApxaHrenbckoi obsactu. Ilo-
KazaHa I1eJ1ecO00pa3HOCTh MPUMEHEHHS COBPEMEHHBIX KOHCTPYKIIMOH-
HBIX MaTepHaJIOB B MOCTaX Ha 3TUX JOPOTax.



Paszsumue mpancnopmnou cemu pezuomna... 91

The possibility of developing transport network of the
Arkhangelsk Region based on forest roads is considered. The
expediency of using modern constructional materials for bridge
erection on these roads is shown.

Bcest marepukoBast 4acTb ApxaHrensckod obmactu (puc. 1) ¢ pazaumyHOR
IUIOTHOCTBHIO TIOKPBITA CETHIO JIECOBOZHBIX aBTOMOOMIBHBIX W JKEJIE3HBIX JOPOT.
[To maHHBIM, TIPUBEICHHBIM B paboTe [1], X MPOTHKEHHOCTh COCTABIICT TPH-
MepHO 19 ThIC. KM, HO TOJIb-

ko 14,7 % aBTomopor HMerT i) Heneuruis abmonammsni
o onpye
I'paBUUHOE MOKPBITHE, U UX benoe more
Meseneswit | Mesens
MOXHO YCJIOBHO OTHECTH K f padon
JIOpOTaM  KPYTJIOTOJMYHOTO JA \ e Ny
o paLoH
neiictus.  Jloporn ¢ mo- % 6
%‘ APk, //EI//&’AW//['M!”M”MM[//, N
KPBITUAMU JOPYyTHX THUIIOB Y oplumod N I o e v Poion é
SBIAIOTCA WM  YaCTUYHO omf Bl AR T LN % &
KPYIJIOTOAUYHBIMHM, WIH Ce- 3 S ;" Fregpony~—<&r oK1 §
, S e foion < S
30HHBIMH. b X Jnexeniie, Lﬁ R
4 pauor
ITocne pexkoHCTPYK- " g Q
UMH JIECOBO3HBIX TOPOT JI0 | )yeceyrer™ pAdon | Jg
X x ; R o 7
YPOBHS KanuTaJdbHBIX C §§ sl a /25 S sepemoementt Gencrud
RS 1 lenngpcrdit B
TBEP/BIM  TIOKPBITHEM OHH &5 / R poser Spegeon ied
MOTYT BBITIOJIHATE pa3Iny- . i A R ém,,,,,f"‘”' -z
o A . <L )
B 0 )
Hble  HAapOJHOXOBAHCTBEH-  |o gy 8 ggggm L )
Hbl€ (DYHKUMH: TPAHCIIOPT- | i [ g g S CUR OO s g0,
7 auon 3 KomAQLL .,

&,

HYIO CBA3b MCKAY HACCIICH-
HBIMH ITYHKTaMH pa3J'IPI‘IHOI?I

Puc. 1. Pa3buBka ApxaHrenbckoif oOmacT Ha

3HaYUMOCTH, OCBOCHHUE IPH- paitonst (6e3 HAO)
POJHBIX pecyp- COB U T. 1.,
HO B OCHOBHOM OHH HCTIONB3YIOTCS TUTST HYXKT

JIECONPOMBILIUIEHHOTO  KOMIUIEKCA.

BaxxupiM mokaszaTenem pa3BUTHs CETH AOPOT IO paiioHaM 00JacTH SIBIIS-
ercs kodQduuueHT TpancnoptHoro ocsoenus KT, mpencrasnstomuii cobol ot-
HOIIEHHE HPOTSHKEHHOCTH JOpor (KM) Ha paccMaTpuBaeMOH TEPPUTOPHUHU K ee
wiomanu (KM°).

Puc. 2. T'ucrorpaMma TpaHCHOPTHBIX KOABQU-
[IMEHTOB BCEX JIOPOT ApXaHTeNbCKOW 00JIaCTH

07

mo paiionam: / — Ilpumopckuii; 2 — Mesen- 06
ckuit; 3 — Onesxckuil; 4 — Xonmoropekuit; 5 — So
Iunexckuit; 6 — JlemykoHnckuii, 7 — [lnecen- Sw
kuif; 8§ — Bunorpanosckuil; 9 — Bepxueroem- 3_:3
o o 02
ckuii; /10 — Kaprononsckuit; 1/ — Hangowm- N 2
ckuif; /2 — Hlenkypckuii; /3 — KoHouckuit; i

14 — Benbckwmii; 15 — Yerbsiaekuid; 16 — Kpac- 12345678901 RBUBGITRY
HoGopckuit; 17 — Jlenckuit; 18 — Kotnacckui; Homep paudra
19 — Buneroackuit
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Puc. 3. T'mcrorpamma TpaHCIOPTHBIX
KO3(QQHUINEHTOB  JIECOBO3HBIX  ITOPOT
10 palioHaM

K

0

12534567830 URBUBENELY
Homep paiona

Ha puc. 2 mpezacraBieHa THCTOrpaMMa TPAHCTIOPTHBIX KO3(DPHUITHEHTOB
Ui paliloHOB ApxaHrenbckoil obmactu [1]. OnHa XapakTepusyeT IUIOTHOCTh
TPaHCIOPTHBIX MyTel pasiauuHoro HazHaueHus. [lo ornensHeiM paiionam KT
HU3MEHSIETCS B IOBOJIBHO IIHPOKOM nuamnaszone: ot 0,066 mis MeseHckoro 1o
0,619 mna Haamomckoro.

[170THOCTB J€COBO3HBIX IOPOT IO TEM e pailoHaM IMpeCcTaBlIeHa THCTO-
rpaMMmoii Ha puc. 3. 3xmeck k03 dunuentsl KT UMEIOT MEHBIIINE 3HAYCHHMS, YEM
IUTSL BCEX JIOPOT, M OTPAKAIOT OCBOCHHE TEPPUTOPHH OOJACTH MPHU CYIIECTBYIO-
el cucTeme Jeco3aroToBOK.

W3 ananuza ructorpaMMbl Ha puc. 3 BUJIHO, YTO JJIi OCHOBHBIX pallOHOB
necozarotoBok (Ilnecernkmii, Kapromonsckuii u T. 1.) TIOCIE COOTBETCTBYIOIIEH
PEKOHCTPYKIIMH MOXXHO HCIOJB30BAaTh CIOXKHUBIIYIOCS CETh JIECOBO3HBIX JOPOT,
TOTJa KaKk B HEOCBOEHHBIX JIeCHbIX MaccuBax (Me3eHckuit u JlenykoHCKuil pai-
OHBI), T/Ie 1eNeco00pa3Hbl pyOKH MPOMEKYTOYHOTO IIOJIB30BaHUS, JIECOBO3HBIE
JIOPOTH MPAKTUIECKH OTCYTCTBYIOT.

Ha puc. 4 npuBeneHa rucrorpamma npoTsSKEHHOCTH JIECOBO3HBIX JIOPOT.

Ha puc. 5 nana uadopmars 0 mpoOTSHKEHHOCTH MOCTOB Ha 3THX JOpOrax
TIPH YCIIOBHH, €CJIA BCE OHH IMOJIEKAT PEKOHCTPYKITUH O YPOBHS aBTOMOOMIIB-
HBIX JIOPOT C TBEPJBIM MOKpBITHEM. JlaHHas WHGpOpMAIUs HECKOJIBKO YCIIOBHA,
ITOCKOJIBKY pacdeT MPOM3BEACH MCXOS M3 CPEeIHEro 1Mo o0JacTh TMOoKa3aTelns
2,8 KM, IPEACTABISIIOIIETO NPOTsHKEHHOCTh MOCTOB Ha 1000 kM aBTOIOPOT.
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Puc. 4. T'ucrorpamma npoTs>KEHHOCTH Puc. 5. T'ucrorpamma NpOTSHKEHHOCTH
JIECOBO3HBIX ~ JOpPOr MO  palioHam MOCTOB Ha JIECOBO3HBIX JOpOorax ApxaH-
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Koneuno, mapaMeTpsl CyIIECTBYIOUIMX JIECOBO3HBIX AOPOT HE COOTBET-
CTBYIOT HOpPMaTHBaM, HO MPH MPOKJIAAKE MPOCEK U OTUYKICHUU 3eMeTb YMEHb-
maroTces 00beMbl BRIpYOKH Jieca U 3eMIISIHBIX PadoT, CHUKAETCS BIUSHUE TOPOXK-
HO-CTPOUTENILHON TEXHUKH Ha OKPY)KAIOLIYI0 cpeay u OuoreoneHos u T. 1. Ilo
IaHHbIM [1], ncmosip30BaHKE JIECOBO3HBIX AOPOT IO3BOJIUT HE MEHEE YEM Ha OJHY
TPEeTh COKPAaTUTh 3aTpaTbl 3a CYET YMEHBIICHUs KamuTaJbHBIX BIOXCHUU Ha
CTPOUTENBCTBO 3EMJISTHOTO IT0JIOTHA.

Pazymeercs, 4TO CylecTBYIOIIME JIECOBO3HBIE JOPOTH OyAyT HUCIOIB30-
BaThCsI JaJIeKO He MOJHOCTHIO U TOJBKO JJIsl pellieHHs KOHKPETHBIX 3a/1a4 MOCie
PEKOHCTPYKIMU. MOCTHI CleyeT CTPOUTh KalUTAIbHBIMH, B PSAC CIy4aeB MOJ
MPOM3BOACTBeHHBIE Harpy3ku 6onee A1l m HK-80.

Ecau yyecTs, 4TO Il CTAHOBJIEHMSI COBPEMEHHOM TPaHCIIOPTHOM CETH
aBTOJIOPOT, 00CITyKHBatoLMX UppacTpykrypy odmactu a0 2000 r., cieayeT BbI-
MIOJTHUTH BeChMa 3HAUMTENbHBIE 00bEeMbI PadoT [2] U mompoOoBaTh peaabHO YBA-
3aTh X C TPAAULHMOHHO CJIOXHUBIIMMHUCS OCTABKAMU MOCTOBBIX KOHCTPYKIMH U3
XKene300eToHa 1 MeTalia U3 IEeHTPAIbHBIX paiioHoB Poccum, To HampammBaeTcs
BBIBOJI 0 HEOOXOMMOCTH ITPUMEHEHUS B MOCTaX Ha PEKOHCTPYUPYEMBIX JOPOrax
COBPEMEHHBIX KOHCTPYKLMOHHBIX MaTepHallOB, 3OTOBSIEMBIX B Ipenenax 00-
nactu. Takumu MaTepuaiamMH SIBIISICTCS KJIeeHas IpPeBeCHHA OTAEIBHO WU B CO-
YEeTaHUH C JKelIe300€TOHOM.

PasBuTHE ceTH J1IeCOBO3HBIX AOPOT, OTBEUYAIOIINX TPEOOBAHUSAM HE TOJb-
KO HAaCTOSILETO0 BpeMEeHH, HO U OyAyluero, — nepBoouepeHas 3a1a4a, yCIremHoe
pelieHre KOTOpoi 1acT IpeBEeCUHY MPEATIPHATHSIM, 00ECIICUUT TPYAOYCTPOMCTBO
HACEJICHHSI, CHUMET OCTPOTY SKOJIOTMUYECKHX MPOOJIEM, CBSI3aHHBIX C JIECO3aro-
TOBKaMM. Ta MpobieMa BIIOJIHE pa3pelirMa BMECTE C CO3IaHUEM CIICLUATH3H-
POBaHHBIX JOPOKHO-MOCTOCTPOUTCIIBHBIX opraHmauHﬁ, HaJIa)KUBAHHUEM COBpC-
MCHHOT'O ITPOU3BOJICTBA KJICCHBIX KOHCprKHI/II\/'I.

CIIMCOK JIMTEPATVYPbBI

[1]. Mopozos C.U., Mopo3zos B.C. TpaHcnopTHOE OCBOEHHE TEPPHU-
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WBko BsudecnaB PoctucinaBoBuu poamics B
1958 r., okoHums B 1987 r. ApxaHrenbckuit jeco-
TEXHUYECKUI MHCTUTYT, CTApIIUH MpEnojaBaTeib
kagenpsl MHXCHEPHON TI'€OJIOTUH, OCHOBAaHMH H
(yHIaMEHTOB ApXaHTENIBCKOIO I'OCYHapCTBEHHO-
ro TEXHUYECKOro yHuBepcutera. Vimeer 25 neuat-
HBIX pabOT B 0OJACTH SKOJOTHH M HH)XXCHEPHBIX
KOHCTPYKLUH.
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O IMTIPOTUBO®NJIBTPAIIMOHHBIX SKPAHAX U3 TOP®A

YTouHEeHbl 0COOEHHOCTH TOP(MSAHBIX oTioXeHHH Ceepo-
3amanHoro peruoHa. M3y4yeHsl u3MeHeHHs1 GUIbTPALlMOHHBIX CBOHCTB
Top¢ha pa3sHOro GOTAaHUUECKOI'O COCTAaBa MO HarPy3KOH.

The regional character of peat deposits of North-western
region has been revised. The changes of filtering properties of peat of
different botanic composition under the load have been studied.

@uUIbTPAlMOHHBIE TTOTEPU KUJKOU COCTABIISAIONICH HAKOMUTENIEeH OTXO/0B
MIPOMBIIUICHHBIX MPEANPHUATHN MPOUCXOIAT Yepe3 TEJI0 OrpakJarolIuX 1amM0, uxX
ocHoBauus ¥ AHO yamu Hakonutens. CHull 2.06.05—-84 [2] myig 3kpaHOB U MOHY-
POB TPYHTOBBIX TUIOTHH JIOTYCKaeT MPUMEHEHHE Topda C 3alUTHBIM MOKPHITHEM
Y3 MUHEPAIBHBIX TPYHTOB (TEPMUH «IUIOTHHBI U3 TPYHTOBBIX MaTEPHAIOBY» COOT-
BETCTBYET TEPMHUHY «OTPaKJArOIINe 1aMObl U3 TPYHTOBBIX MaTepHaioBy). OMBIT
BO3BEJICHUS M JKCIUTyaTallMy MOTOOHBIX COOPYKEHUH IUPOKO OCBEIIEH B JIUTE-
patype. M3BecTHBI OTAETbHBIE CTyyal BO3BEIEHUS TaKUX COOPY)KEHUH B ApxaH-
TeNbCKON 00JIacTH, HAllPpUMEpP YYacTOK OTPaKIAromei AaMObI ¢ TOPQSIHBIM Si-
pom Ha ConombansckoM LIBK (HbIHE peKyIbTUBHUPYEMBIH y4acTOK 30JI00TBaA).
[o psimy 0OOBEKTHUBHBIX IPHYUH 3TOT OTBIT HE TIOIYYHII PACIIPOCTPAHEHHSI.

Tem He MeHee UCTIONb30BaHNE TOpPa B Ka4eCTBE €CTECTBEHHBIX MPOTHUBO-
(bMIBTPAIIMOHHBIX DKPAHOB Yallld HAKOMUTENEH MPEJCTaBISICT ONpEAeIICHHBII
uHTEepec. ITo cBsi3aHO ¢ ocobeHHocTssMU CeBepo-3amaHoro peruoHa. K HuM oT-
HOCSITCSI PaclipOCTPaHEHHOCTh TOP(SIHBIX OTIOXKECHUH, KOHCTPYKTHBHBIE 0COOCH-
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HOCTH 3KCIUTyaTHUPYEMbIX HaKOIMTeNeH (HU3KUH Klace KalluTaabHOCTH, O0JIbIIas
MPOTSDKEHHOCTh  OTPaKIAoONMX JamM0, Majas WX BBICOTA M, KaK CICICTBHE,
OoJbLIKe TUTOIA/IN ), BRICOKMI YPOBEHb OCaJKOB M IPYHTOBBIX BoA. B aTHX ycno-
BUSIX YCTPOUCTBO MPOTUBOGMIBTPALMOHHBIX SKPAHOB U3 MAJIONPOHUIIAEMBIX Ma-
TeprayioB (YIUIOTHEHHBIE TIIMHHUCTHIE TPYHTHI, achanbTOOETOH | T. II.) SBISAETCA
TPYAOEMKHM U 3aTPATHBIM.

B T0 e BpeMs u3BecTeH pAn (HaKTOB, MO3BOJSIOIINX PACCMAaTPHUBATh TOP-
(bsIHYIO 3aJIeKb KaK €CTeCTBEHHbIN NPOTHBO(YUIBTPALIMOHHBIN SKPaH Yallll HaKo-
nutens. [Ipexxae Bcero, 3To CHIKeHHE GUIBTPALUK C YBEIUICHUEM HOPMaIbHO-
TO JaBJICHHS, BEICOKasi COPOILIMOHHAS CTIOCOOHOCTD Topda 1 HaIu4Ke MePeX0oaHO-
IO BOJOYTIOPHOI'O CJIOA.

O6mensBecTHO, 4TO Kod(hduIMeHT ¢QuibTpauuu Topda (Ky) npu Hop-
MaibHOM aaeiieHun 0,1 MIla ymensinaercs B 100 pa3 u 0ojiee M0 CpaBHEHHIO C
STHUM ITOKa3aTesneM it HeoOxkaroro Topda, mpu gasnerwnn 0,3 MIla mpakTuaeckn
paBeH Hymo. C pocroM naBieHus K yMeHbIIaeTCsd HEPaBHOMEPHO, MAaKCH-
MaJIFHO — Ha YPOBHE MaJIbIX JIABJICHUH, YTO CBSA3aHO C JIMKBUAALUEH MaKpOIOP.
[Nocne ux 3aKynopky CHIKEHHE BOJAOTIPOHUIIAEMOCTH 3ameisiercsi. PuibTpanu-
OHHBIE CBOHCTBa TOp(a 3aBUCAT OT CTENEHHU €ro Pa3sIoKEHUsI U OOTAaHUYECKOTO
COCTaBa, a CIIeI0BaTEIbHO, OT TUTIOJIOTUYECKOM NMprHaAIekHOCTH. Topd obnama-
eT (QUIBTPalMOHHOW aHW3O0TPOITHOCTBIO, HECTAOMIBHOCTBIO (DMIIBTPAMOHHOTO
MOTOKAa BO BPEMEHH, HA4aJbHBIA I'PalUCHT NPOSABISIETCS MPH BBHICOKUX Haropax.
Boponponunaemocts Topda 3aBHCUT OT CTEHNEHHM AUCIEPCHOCTH, MPHUYEM 3Ta
CBSI3b HAMHOTO TECHEE, YeM MEXIy Kod((PHUIMEHTOM (QUIBTPAlUK U CTEIECHBIO
Pa3noXXeHHs.

Bricokast copOimoHHas ciocoOHOCTh TOp(ha MO3BOJSET HCIIONB30BATh €ro
B TOPQSIHBIX QUIBTPaX, COPOUPYIOIIUX MOHBI TSDKEIBIX METAJNIOB, KOMIIOHEHTHI
(heHOIOB, HEPTETIPOAYKTOB, OPrAaHUIECKUX Macel U T. JI.

Oco6eHHOCThIO TOP(DSHON 3aIeXH SBISETCS HAIMUME HAa IPAaHULIE Iepexo-
na or Topda K MHUHEpAILHOMY TPYHTY TOPHU30HTa HEOONBIION MOIIHOCTH
(2...20 cM) ¢ Hu3kuMH (UIBTPALMOHHBIMM CBOMCTBaMHu (K = 1,1-107...
1,1-10™ cm/c), KaK TpaBHIIO, C SIPKO BHIPAKEHHBIM OTJIEeHHEM. MOIIHOCTb 3TOr0
TOPH30HTA 3aBUCUT OT BUJIA IMOJCTHJIAIONIETO TPYHTA. Y JIETKHX [0 MeXaHHYe-
CKOMY COCTaBYy TPYHTOB OHA HUXKE, YEM Y TSIKEIIBIX.

JU1st BBISIBIICHHSI PErHMOHAIBHBIX 0COOEHHOCTEN TOPQSHBIX OTIOXKEHHH ObI-
JIM UCTIOJIb30BaHbl MaTe€pHaibl OTYETOB O ACTAIBLHON pa3BelKe psiia TOPHSIHUKOB
obnactu («IllunpoBckoe» BunorpamoBckoro paiioHa, «Pukacuxa» u «OHEXKCKUI
Mox» Ilpumopckoro palioHa u zp.), BHIIIOJHEHHBIX I'€0JIOTOPa3BEIOYHOMN dKCIIe-
munueit CeBepo-3amagHoro TEPPUTOPUAIBHOTO ynpasieHus. YacTb ucciemoBa-
HUI TIpOBEJeHa HaMH, B MEPBYI0 OYepelb Ha TEPPHTOPHSIX CYNIECTBYIOIIUX
HaKoOMuUTeNeH MPOMBIIUTIEHHBIX OTXOJIOB [EJUTIONI03HO-0yMaskHOM
MPOMBIIIJICHHOCTH.

Ha ocHoBanny mepBoHauYanbHO MPOBEIEHHOTO aHANN3a, C YYETOM JINTepa-
TYpHBIX JIAaHHBIX, OBUIO YCTAHOBJIEHO, 4YTO 00JIOTa W OOJIOTHBIE MAaCCUBBHI
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Puc. 1. Kapra-cxema TopgsHOTO
MeCTOpOXKICHUS «OHEKCKUA MOX»
[Ipumopckoro pationa: I — Topdh
BEPXOBOI'O THNA; 2 — HHU3MHHOTIO;
3 — mepexoHOro; 4 — CMEIIaHHOTO

ApXaHTeJIbCKOM 00/1acTH MMEIOT KakK OOIIEeH3BeCTHbIC reorpaduueckue, Tak U
pernoHanbHbIe 0COOCHHOCTH. K pernoHanbHbIM OCOOCHHOCTSIM CJIEAYET OTHECTH
pacnpocTpaHeHHEe HU3WHHBIX >KECTKOBOJHOTPYHTOBBIX OOJIOT B MECTaxX BBIXOAA
KapOOHATHBIX MOPOJ HA MOBEPXHOCTb, a TAKXKE OOMIINE HU3MHHBIX IPUPYCIOBBIX
00JI0T, CBSI3aHHOE C OTPOMHOM MPOTSHKEHHOCTHIO OONBIIMX M MaNbIX pek. [lpu
npeobi1aganuu onUroTpodHsIX (BepxoBbix) TopdsHukos (1o 60 % Bcex 60510T)
OTMEYAETCs TUIIOJIOTHYECKas! IIECTPOTa B PaMKax CPaBHUTEIBHO HEOOJBIIUX 3a-
0O0JIOUEHHBIX TEPPUTOPHUIL. DTO MPOMLUTIOCTPUPOBAHO Ha puUC. 1, I/ie mpeacTaBie-
Ha KapTa-cxema TopdsHoro mectopoxiaeHus «OHexckuii Mox» [Ipumopckoro
paifona. IIpoBeneHHbIEe TIONEBbIE UCCIIEIOBAHUS MMOATBEPAMIIN MIECTPOTY MOACTHU-
JIAIOUINX YE€TBEPTHYHBIX OTJIOKEHUH (pHUC. 2) U, UTO HE MEHEee Ba)KHO, IIMPOKHIA
JUATNIa30H M3MEHYMBOCTH TEPEXOIHOTO OIJIeeHHOTro ropu3onHTa (ot 1,5 1o
19,0 cm). MuHepanbHOE JHO UMEET YKIIOHBI 10 6,9 %.

Puc. 2. Kapra-cxema 4eTBepTHUYHBIX OT-
noxkeHuit; I/ — 03epHO-O00NOTHEIE; 2
03€pHO-JICAHUKOBbIE; 3 — JIEAHUKOBBIC
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HU3HUHHBIHA TOP( Paceimognue MeXGy 30KOUPOBD YHbIML

exfaxakamu, M

[TopoGHast THIONIOTHYECKast IECTPOTA XapaKTepHa ISl psAa APYTUX MECT, B
YaCTHOCTH Y4YacTKa HAKOMUTEJEH NMpOMBINUICHHBIX 0TX010B Kotmacckoro LIBK.
Hakonutenu Conombansckoro [IBK pacmonokeHbl B OCHOBHOM Ha HHU3MHHBIX
Topdhax MO aJUTIOBHANBHBIM OTJIOKEHHSM, OTINYAIOMINXCS TIECTPOTON MOJCTHIA-
IOLIEro ci1osl (aJUIOBUANIBHBIE TJIMHBI, CYTJIMHKH, CylecH MOLIHOCThIO oT 0,5 1o
2,0 M, IeCKy pa3HOM 3€pHUCTOCTH, UJIBI).

AHanM3 HWHXEHEPHO-T€OJIOTHYECKUX YCJIOBUM Ha MJIOUIAIAX BO3BEIEHUS
HAKOMUTENEeH OTXOAOB LEJUTIOIO3HO-0YMa)KHOM MPOMBIIUIEHHOCTH O0JIacTH TO-
Ka3ajl, YTO OHH pa3MelaicCh Ha 3a00JI0UYCHHBIX TEPPUTOPUSIX, UMEIOLINX XOIMH-
CTO€ MHMHEpAJIbHOE JHO C BBIXOJOM Ha MOBEPXHOCTh CHJIBHOJPEHHUPYIOLIUX all-
JIIOBHAJIBHBIX U MOPEHHBIX OTIOXKEHUH, KO3 GHUIKEHT GUIbTpauu KOTOPHIX KO-
ne6ancs or 5,7-10% 10 2,9-107 cm/c. TIpu BhIGOpe CeKIMil XpaHEHHS IPOMBILI-
JICHHBIX OTXOJIOB 3TH OCOOCHHOCTH HE YUUTHIBAIUCH.

OOmien3BecTHa MecTpoTa OOTAHUYECKOTO COCTaBa B CTpaTHUrpaduvIecKux
paspes3ax TopdsHbIX OTIOKEeHNH. He ABISIOTCS UCKITIOUeHHEM TOP(SHBIC 3aJICHKH
B ApxaHrenbckodl obmactu. B kadectBe mpumepa mpuBeneH puc. 3. Bwicokas
necTpora OOTAaHMYECKOTO cOCTaBa TOPQSIHBIX OTJIOKEHUH BBISABICHA B paliOHE
HakonuTteneil Apxanrensckoro, Kotnacckoro u Conombansckoro L{BK.

[Ipu u3ydeHnn QUIBTPAIIMOHHBIX CBOMCTB TOP(SHBIX TPYHTOB MBI UCCIIE-
JOBAJIM BIIMSHUE HA HUX OOXHMMAIOLIeH Harpys3KH, BKIOYas (QUIbTPALHOHHYIO
AHU30TPOITHOCTD, @ TAK)KE€ JJUTEILHOrO BO3JeHcTBUA (B TeueHue 17 jer) XuMu-
YEeCKH aKTHUBHBIX (QHIBTPATOB.

BozgeiictBue oOGxnmaromiel Harpy3ku Ha (WIBTPALMIO ONPENesiiIv MO
cxeme «IByX ckBaxuH» Yakiaca [1]. YcoBepuieHCTBOBaHHAs cXeMa MPEACTABICHA
Ha puc. 4. OHa MO3BOJSET ONMPEACTATh TOPU3OHTATLHYIO (K;) U BEPTHKAIBHYIO
(K;) cocraBnstomne koddduumenta GuibTpauy, 3aBHCAIIME OT HOPMAJBHO-
ro JIaBJICHUS B Npenenax Kak OTAEIBHOTO TOP(SIHOTO CIIOsl, TaK U MO TIyOuHe
TOp(SHOTO MacCHBa, a B II€JIOM, B TIEPBOM MPHOJIMKEHUH, MOJCTHUPOBATh (PHITh-
Tpanuio B 005kaToM TOpGSHOM OCHOBAHMH HAaKOITUTEIIS.

7 «JlecHoii xypHam» Ne 2 - 3
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m Puc. 4. Cxema omebITa 110 OTIPEACICHUIO TOPU3OH-

i TAIBHOW M BEPTHKAJIHHON COCTABIIOMIAX KO3(]-
’ : i ¢umnurenTa QUIBTPAK NIPU NEPEMEHHOM JaBIie-
! Hun: 1 — mpope3b B TOopde; 2 — KOHTPOJIBHBIH
I mpesomerp; 3 — omanmybka; 4 — HAarpy3ouHbIit
Marepuai; 5 — Hacoc; 6 — (uubTpyromas mnojias
TpyOa; 7 — ecTKas MeTauIn4eckas mimta; § —
rpaBHifHAs 3aChINKa; 9 — BKIAQBIII
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st mpoBeneHus OMbITa BHIOMpPAIM y4acTOK TOP(SHON 3ajexu C 3apaHee
OIIpEICICHHBIMA CBOMCTBAaMH. YPOBEHb TI'PYHTOBBIX BOJ HAa y4acTKe IOJDKEH
OBITh HIKE THEBHOM IOBEPXHOCTH, YTO MCKJIIOYAIO B3BELIMBAIOLICE BO3ICH-
CTBHE BOJbI HA KAMCHHYIO WIH APYTYIO IPUTPY3KY.

B nBe 3apanee noAroToBICHHBIE CKBAYKHHBI 33aBIUBAIN TPYObI OOJBIIOTO
mnametpa (d;), B KOTOpble OMNyCKalnH TPyObl MEHBIIETO  JUaMeTpa
(dy) (d, = 1,1 d,). lns mpenoTBpaleHus: CMATHs BOJIOKOH Topda OoJbine TpyObt
BBITOJIHSUIA C OCTPO3aTOUYEHHBIMH KPOMKaMU. 3a30p MEXAY CTEHKaMH TpyO Io-
Clie TICHTPOBKH 3aroJIHsUIM OTCEBOM MenKoro rpasus. [locne storo TpyOy 60iib-
mioro AuaMeTpa BelHUManu. Ha TopgsiHoe ocHOBaHME yKIIQABIBAIIN KECTKYIO Me-
TAIIMYECKYIO KBaIpaTHYIO IUINTY CTOpoHOH b = 3a. B Topde nenanu npopess Ha
MaKCUMaJIbHO JONYCTHMYIO TNyOHHY, yCTaHaBIMBanu onanyOky. [lnuty Harpy-
KaJld KaMHEM WM JPYTUM TSDKEIBIM MaTepualioM, PaBHOMEPHO pacIpe/elicH-
HBIM 110 ee mromaan. C MoMoIp0 Hacoca Majloi MPOU3BOAUTEILHOCTH BOLY OT-
Ka4yMBaJlll W3 OJHOM CKBRXWHBI B Jpyryto. [Ipu 3TOM ypoBEHb TPYHTOBBIX BOI
npuoOperal o4epTaHusi, MpUMEpHO OTOOpakeHHbIe Ha puc. 4. 3a OKOHUaHHE
¢wIbTpay NPUHUMAIN MOMEHT BBIPABHMBAHMs YPOBHS I'PYHTOBBIX BoA. ['opu-
30HTJIBHYI0 M BEPTUKAIBHYIO COCTaBIsIOIME KO3 ¢uuueHTa ¢GuiIbTpanuu
OTIpEIEIISUTA TI0 MEeTOJuKe paboTe [1], mpu 3ToM 3HaueHHe K, HAXOIWIH MO Me-
tony Kupkxema, OCHOBaHHOMY Ha W3MEPEHHHM BpPEMEHH, B TE€UCHHUE KOTOPOTrO
MOJHUMAETCSI BOAA JIMIIb CO JHA CKBaXXHHBL. i 3TOro TpyOy MEHbIIEro aua-
METpa T[EPBOHAYAJILHO YCTAHABIMBAJIUM 0€3 OOKOBBIX (QHIBTPALMOHHBIX
OTBEPCTHU.

3Has KCIEPUMEHTAJIbHbIE 3HAYEHUS! COCTABIISIOIIMX (DUIBTPALIUH, XapaK-
TEPU3YIOIIEH MacCHB B YCIIOBHSIX TOJIEBOTO OIBITA, HAXOJUIIN MOKa3aTeNb (PUiTh-
TPaIMOHHOW aHU30TPOITHOCTH () 0 (hopMmyIie

o= K/K;.
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Puc. 5. 3aBucumoctp ko3 dunueHTa GuIbTpaLUum 14’

K ot naBnenus P B cioe Topda MOIIHOCTBIO | M:
I — KOMIUICKCHBIH MEPeXOMHBIH; 2 — aHrycTudo- 5 o
nyM; 3 — IpeBECHO-OCOKOBHIN HU3WHHBII

-5

110

Kemtl

Koaddunuent dpuibrpamnmy B cioe Topda MOUTHOCTEIO 1 M U3Mepsuu I
Tpex BUAOB Topda: KOMIUICKCHOTO TMEPEXOJHOr0 (CTEMEHb Pa3lIOKCHHUS
20...25 %), anryctudomuyma (30...35 %) u ApEeBECHO-OCOKOBOTO HH3HMHHOTO
(45...50 %). Pe3ynpTaThl onbITa MPUBEIACHBI HA PHUC. 5. Y CTAaHOBICHO U3MECHECHHE
3HAYCHUI aHU30TPOIHOCTH MPH BO3PACTAHUY JIABJICHHUN Ha TOP(PSIHOE OCHOBAHHE.

Nsmenenune koaddurmenta GuabTpaun TOpPSHON 3aIeKu, HaXOJUBIICH-
CiA JIMTCIIBHOC BpEMA 1101 BO3Z[CI7[CTBHGM XUMHWUYECKHN AKTHUBHOI'O q)HJ'IBTpaTa
nuiamMa 3eJICHOro IIEeNIOKa, OMPeesUId METOJIOM OTKAa4YeK B JMANa30HEe MalbIX
narpysok (0...18 kIla). Kospdumment dunprpamun n3mensicst ot 4,6-107 o
5,7-10° cm/c. Hikuuit npenen kosdduipenta GpuibTpaun 6IM30K K MOKasaTe-
JIFO JUTSI CYTIIMHKA W TJIMHBIL.

Takum 00pa3oM, aHANW3 JTUTEPATYPHBIX UCTOYHHKOB U PE3yJbTATHI MOJIE-
BBIX I/ICCJIe):[OBaHI/Iﬁ ImoKa3aji, 4TO IpH YBCINYCHHUU HOPMAJILHOI'O AABJICHHUA OO0
80 kIla (4To comzmepumo ¢ oOxaTreM 2—3- METPOBOTO CJI0S IJIAMOBBIX MaTepH-
AJIOB) BOJIOHEMPOHHUIIAEMOCTh TOP(A CHUIKACTCS J0 3HAUCHHM MOKa3zaTemnes st
MBIICBATO-TJIMHUCTBIX TPYHTOB. CJe0BaTelIbHO, TOP() MOXKHO paccMaTpuBaTth B
Ka4yecTBE €CTECTBEHHOTO dKpaHa Yallll HaAKOMUTeNeld HU3KOTOKCHYHBIX MPOMBIIII-
JICHHBIX OTXONOB. Il0J00HAs BOJOMPOHHUIIAEMOCTh TOP(OB, MOABEPraBIIUXCS
JUTUTETLHOMY BO3JICHCTBHIO XUMHUYECKH aKTUBHBIX (HIBTPATOB, ObLIIA JTOCTUTHY-
Ta B JUamna3oHEe MCHBUINX HArpy3o0K.

B mensx Hage)HOro SKpaHUPOBAHUS Yallk HAKOMHUTENeH HE0O0X0IUMO
pa3paboTaTh TEXHOJOTHIO PAa3BOJIAKWBAHKS W BHIPABHUBAHUS TOP(SIHON 3a1eiKH,
MOCJIEI0BATENILHOCTh 3aTIOHEHUST HAKOIHUTENS WM €r0 CEKIWH, Jenas yrmop Ha
paBHOMEpPHOM O6)K3TI/II/I OKpaHa, YCTaHOBUTH OINTUMAJIBHBIC I'PAAUCHTLI HAIopa, €
YYETOM TPOHUIIAEMOCTH TPEXCIONHBIX OCHOBaHUM (TOP(—TIEPEXOMHBIA CIIOW —
MUHEpaIbHOE JTHO), MPOJIOJIKHUThL UCCIIE0BAHNS COPOITMOHHBIX CBOUCTB TOpda.

CIIMCOK JIMTEPATVYPbBI

[1.] Bunokypos ®.I1., Terepkun A.E., Ilurepman M.A. Ctpou-
TeNbHBIE CBOMCTBA TOPPSHBIX TpyHTOB. - MuHck: M3x-80 AH BCCP, 1962. C. 283. [2.]
CHull 2.06.05—84. I1InoTuHel U3 rpyHTOBBIX MaTepuanoB. - M.: Crpoiuzgar, 1984. - 49 c.
Iocrynuna 24 urons 1996 r.

’7*



M3BECTHUA BBICIIUX YYEBHBIX 3ABEJEHU N

Ne 2-3 JJECHOU XYPHAI 1999

MEXAHUYECKAS ObPABOTKA IPEBECHHDBI
N IPEBECMHOBEJAEHUE

YIK 671.05:534.1

T.1l. CTYKOBA

CryxoBa Tartesa IletpoBHa pomunace B
1942 r., okoHumna B 1963 r. ApxaHrenbCKuid
JIECOTEXHWYECKUII MHCTUTYT, KaHIUIAT TEXHHUYe-
CKUX HayK, JeKaH (akynbTera MEXaHHYECKOM
TEXHOJOTHU JPEBECHHBI, Ipodeccop Kadenpsl
TEOPETUYECKON MEXaHUKU APXaHIeIbCKOTO rocy-
JApCTBEHHOTO  TEXHHYECKOTO  YHHBEPCHTETA.
Nwmeer Oonee 40 mewaTHbIX TPYIJOB B 00JacTH
pa3paboTKH, COBEPIICHCTBOBAHUS W IPUMEHEHHUS
METOJIOB UCCIIEJOBAaHUS MHAMUKH JepeBooOpada-
TBHIBAIOLIETO 000PYIOBaHHSL.

K BOITPOCY UCCJIEAOBAHUSA
JAUHAMUKHU JEPEBOOBPABATBIBAIOIIINX MALIWH

[IpencraBieHsl pe3yabTaThl UCCIENOBAHUA B 00JacTH TUHA-
MUKH JIepeBO0OPa0ATHIBAIOIIETO 000PYI0BAHUSL.

The investigation data is given related to the performance of
wood-working machinery.

PaborocrniocoOHOCTE 000PYIOBaHHUs, CTAOMIBHOCTh TEXHOJOTHYECKUX
MPOIIECCOB B YCJOBHSX TEXHUYECKOTO MpOrpecca B JAePeBOOOpabOTKe mpuodpe-
TarT 0c000 BayKHOE 3HAYeHMHeE [3].

OmHuM W3 OCHOBHBIX W MaJl0 M3YYCHHBIX KPUTEPHEB PabOTOCIIOCOOHO-
CTH COBPEMEHHBIX JIEPEBOPEIKYIIUX CTAHKOB SIBJISETCS UX BUOPOYCTOMYHUBOCTD,
T. €. CIIOCOOHOCTh paboTaTh 6e3 Pe30HaHCOB BO Bcex pabouunx pexumax [1].

JJist ONleHKH CTeNeHH TPUOIMKEHHS K PE30HAHCY MCIONB3YIOT MOKa3a-
TeJb OTHOCHUTEJIBHOM YacTOThl BHELIHEr0 BO3MylleHus p/k (rae p — dvacrora
BHEIIHEr0 BO3MYIICHHs, Kk — yacToTa COOCTBEHHBIX KoyieOaHuit). [Ipu mpoekTu-
POBaHMH JI€TaNEl U Y3JIOB CTAHKOB CIEAYET CTPEMUTHCS K TOMY, YTOOBI 3TOT IO-
KaszaTelib He rmonaaaji B onacHelil maTepBai 0,7 < p/k <1,3 [2].
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Haubonpmas TpyIHOCTh P ONPENEIEHNH CTENICHN MPUOIMKEHUS K pe-
30HAHCY CBSI3aHa C BBIUYMCIIEHHEM COOCTBEHHBIX YacTOT M3TMOHBIX KojeOaHui
YIPYroil CUCTEMBl M MIOATOTOBKON pacyeTHHIX cXeM. MeToJ pacdera BEIOMpPaIOT
B COOTBETCTBHHM CO CTPYKTYpPOU yIpyroi CUCTEMSI [2].

Hamu mpoananusupoBaHbl OCHOBHBIE METOJIBI ONpeAeNieHHss COOCTBEH-
HBIX 4aCTOT M3TMOHBIX KojieOaHui pabounx (HOKEBBIX) BAJIOB AepeBO0OpadaThI-
BalOIIMX CTaHKoB. [IpeanoureHne oTAaHo MeTOAy cuil U MeTtoaaM Penest u JlyH-
kepiesi. B 1anHoii paboTe B OCHOBHOM MCIOJIB30BaH METOJI CHUIL.

Obocrosanue paciyemmnvlx cxem

IIpy npruMeHeHnH METOAA CUJI peabHbIM Bajl 3aMEHSIOT PACUETHOM CXe-
MOl HEBECOMOT'0 Bajla ¢ TOYEUHBIMH MaccaMH, WIH AUCKaMH.

YCcTaHOBICHO, YTO Bayibl (Dpe3epHBIX Y3IIOB (ppe3epHO-OpyCyrOImUX U
(dpe3epHo-00pe3Hbix craHkoB @®B-2, ®b-3, ®BC-750, ®BC-750M, 121D
MOKHO TPEACTaBUTh PACYETHON CXEMOW HEBECOMOI'O Bajia ¢ TOYEYHBIMU Macca-
MU, WU AUCKaMH, ¥ IPUMEHUTh METOJ CHJI JJIsl BEIYMCIICHUSI HU3IINX COOCTBEH-
HBIX 4acToOT.

Pacuer meTonom cuit o cxeme (Ha30BEM €€ OCHOBHOM) HEBECOMOTO Bajla
C JAMCKaMHU-MaccaMH YYHUTHIBAET OCOOCHHOCTH PealbHOM MEXaHWYECKOW CHUCTe-
MBI: COCPEOTOUYEHHBIE MACChl BEJIMKHU 110 CPABHEHUIO C PacCIpeeIeHHBIMU; MO-
MEHT MHEepLUHU CEYeHHs Bajla 10 €ro JUIMHE — BeJIMYMHA MepeMeHHas; HaJu4ne
WHEPIMH OBOPOTa M THPOCKONHMYECKHUX 3()(HEKTOB BPALIAIOIIUXCS IUCKOB.

[TonroroBka UCXOMHBIX JAHHBIX U PELIEHHE 33Jaul 110 3TOM cXeMe CBs-
3aHBI C OMNpEJCICHHBIMH TPYTHOCTSAMH. [103TOMY MBI MOCTaBWIM Tiepes coOoi
L[ehb — U3 BO3MOXXHBIX BapMaHTOB Pa3IMYHBIX COYETAHHWN HEBECOMOTO Baja C
TpeMsi TOYEYHBIMH MacCaMHU-IUCKaMH BBIOPATh Takylo (WM Takue) YIpOIleH-
HYIO CXEMY, KOTOpasi OTBEYAeT CIEAYIOINM TPeOOBaHUSIM:

MOJITOTOBKA JAaHHBIX M IMPOBEICHHE pacueTa JOJDKHBI OBITH CBSI3aHBI C
MUHUMAaJIbHBIMH TPYA03aTpaTaMu;

HU3MIas COOCTBEHHAs YacTOTa JUIsl YIPOIICHHOW CXEMBI JIOJKHA COBIIA-
JaTh C pe3yJbTaTaMy pacyeTa Mo OCHOBHOI;

JOJDKHA peIIaThesl 3ajava JalbHEHIIero TMHaMHUYeCKOTO UCCIIEeIOBaHNA,
T. €. ONpe/eiecHNs] BHIHYKICHHBIX KoJIeOaHUi (pe3epHOro MHCTPYMEHTa C yue-
TOM KOHCTPYKIIMH (HPE3EPHOTO y3I1a ¥ SKCIUTyaTaIlHOHHBIX PEKUMOB.

3a KpUTEepUil BO3MOKHOCTH 3aMEHbI OCHOBHOW pacueTHOW CXeMbl Ha
VIOPOILICHHYI0 TMPHHATO PABEHCTBO HU3IIMX YacTOT COOCTBEHHBIX KoJeOaHW
[2].

BrnusiHue ynpomieHust pacueTHOW cXeMbl Ha 3HAUSHHS HU3IIUX COOCTBEHHBIX Ya-
CTOT TPOWJUTIOCTPUPOBAHO Ha NPHMEPE JBYXOMOPHOTo Bayia (pe3epHOro ysia
cranka ®BC-750 ¢ Tpems auckamu (puc.1).

J J J,

Puc. 1. Pacuernas cxema: [ — ;2 — - ! 2 J

: ¢bpesa; 2 Topv m, 5 m s m,
MO3HOW IIKHB MEXIy onopamu; 3 — MPUBOJTHOMN e Voo

/ 2 J

INKUB
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YacroTHble ypaBHEHHs peuleHbl ¢ npuMeneHuem nakera MathCAD Ha
nepcoHanbHbIXx OBM.

B pesynprare aHanu3a OCHOBHOW M YIPOIIEHHBIX PACUETHBIX CXEM
c(hOpMYJINPOBaHbI BEIBOJBI M PEKOMEHIAIINH MO UX TPUMEHEHHIO.

1. OcHoBHas cxema sIBJsieTCsl HanOoJee ToUHOU. B Hell yuTreHs! ocobeH-
HOCTH paccMaTpUBaeMOW MEXaHMYECKOH CHUCTEMBI: MEPEMEHHBIII MOMEHT HHEp-
LUK TOTIEPEYHOTO CEYeHHs Baja; HEOOJBIIOE YHCIO COCPEIOTOYCHHBIX MAcC;
MaJoCTh PAaCHpPEEIEHHBIX MacC M0 CPABHEHUIO C COCPENOTOYCHHBIMU; MHEPIIUS
MOBOpOTa Macc W rupockonmyeckue dpdektel. K mocTonHCTBAM TaKoi cXeMbl
MO>KHO OTHECTH BBICOKYIO TOYHOCTb PAacyeToB, K HEIOCTaTKaM — TPYAOeMKHeE
BCIIOMOTATeJIbHBIC pacyeTbl MOMEHTOB WHEPIMH W KOA((UIMEHTOB BIHSHUS,
HEOOXOMMOCTb COCTAaBJICHHSI TMPOTPaMMBbI BBIUMCIECHHUs YacToT Ha DOBM (mim
BBIUUCIICHHE HH3IIMNX 4YacTOT NPUOMIKEHHBIMH METOJAaMH, YTO CHIXKAeT
TOYHOCTB).

2. IlpeHeOpexeHrne HHEPLUEH TOBOPOTA U THPOCKOMHUECKUM dIPPEKTOM
nepBoro aucka (pes3sl) CHIXKAST HU3IIYI0 COOCTBEHHYIO yacToTy Ha 20 %. Jlns
MOBBIIIEHUS TOYHOCTH YUET 3TUX TapaMeTpoB 00s3aTeNeH.

3. TpenebpesxeHrie HHEpIMEH TOBOPOTa U TUPOCKOMUIECKUM 3 dekTom
BTOPOTO U TPETHETO AMCKOB MOYTH HE M3MEHSET 3HAYCHNUE HU3IICH COOCTBEHHON
4yacToThl. B nanpHeimem ux ydeT HeoOs3aTelieH, BTOPOW U TPETUH AUCKU MOXKHO
CUHUTATh TOUEYHBIMU MAaCCaMHU.

4. Cxema HeBecOMOro Baja C TpeMsi TOUYEYHBIMH MaccaMH SBJIs-
eTcs caMOW TIpOCTOW B TOJATOTOBKE W He TpeOyer mnpuMeHenns OBM.
TounocTs BEIUMCICHUH k| U k, HIKE, YEM 110 OCHOBHOM CXeMeE, COOTBETCTBEHHO
Ha 20 u 27 %. DTy cxeMy peKOMEeHAyeTCsi IPUMEHSATh JUIsl TpyOol pUOIKeH-
HOW OIIEHKM HH3IIEH COOCTBEHHOW YacTOTBI, NPU HCCICIOBAHWUHU BIUSHHS
COCpPEIOTOYEHHBIX MacC M JKECTKOCTM BajJla Ha HU3IIYI0 COOCTBEH-
HYyI0 YacTOTy.

5. Xopolee coBnajieHHe HU3IIUX COOCTBEHHBIX YAacTOT MOJYYEHO IO
CXeMe HEBECOMOT0 Baja C JUCKOM-TOYCUHOM Maccor J;, m; M TOUYECUHOHU
Macco mjz. DTy CXeMy IelIecooO0pa3HO MPUMEHATH TPU HCCICTOBAHUH
BJIMSIHUSI KOHCTPYKTHBHBIX MapaMeTpOB (pe3bl, KECTKOCTU Baja, THPOCKOIHYE-
ckoro 3ddexra Ha HU3IIYI0 COOCTBEHHYIO YacTOTy. TpylO0eMKOCTb MOATOTOBKH
HCXOJHBIX MapaMeTpoB JUIs pacueTa Mo 3TOH CXxeMe HaMHOTO MEHbIIE, YeM I10
OCHOBHOW. Pemienne wacroTHOro ypaBHEHUSI He Tpedyer  MpHBIe-
gernuss OBM.

6. Cxema HEBECOMOTO Baja C AWCKOM YYHTHIBACT MHEPIHIO MIOBOPOTA U
rupockonmueckuii 3 dekt mepporo qucka. OHa qaet xopoliee COBNaJeHHE HHU3-
el coOCTBEHHOW YacTOTHI C YAaCTOTOH OCHOBHOWM CXEMBI M MOXKET OBITh PEKO-
MEHJIOBaHa JIJISl NCCIICAOBAHUS ABKEHUS (PE3bI.

7. IlpumeHeHue TOW WM MHOM PAacUETHOM CXEMBbI OIlpeAeIsaeTcs MocTa-
HOBKOM 3a/1a4¥ ¥ TpeOyeMOU TOUHOCTHIO BEIYHCICHHN.
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Hccneoosanue snusnus maccwt u KOHCMpPYKyuu d)pef)’bl, acecmKocmu eaJa,
CUPOCKONUYECKO20 MOMEHRMA Ha HU3ULYro co6cm6eHHy70 vacmomy

HUccnegoBaHue BIMSHHUSI MacCChI (I)peSI;I U KCECTKOCTHU pa-
Oouero Bala IMMPOBCACHO IO CXEME HEBCCOMOTO BaJla C TPEMA TOUYCUHBLIMU
MaccaMu METOAOM CHII. P€3YJ'II>T3TLI HCCHGHOB&HHﬁ, BBIPa’XCHHBIC rpa(bnqecm/l,
MMpEaACTaBJICHBI HA pHC. 2.

SN T 4 o
500 A | f c" | soo
500 | I | \\ " ]
wf L N ] WX =1 bt @
30 [ [ T 3 w0 |_ B
0 w0 200 300 400 S0me " 30 g_ 2 2030 W W GTm 20510 05 0 45 40 15 Adm
a § ¢

Puc. 2. U3MeHeHne HU3IIEH YaCTOTEI COOCTBEHHBIX KOJIEOAHU k; B 3aBUCHMOCTH OT Mac-
cbl ¢pe3bl m (a), IAIMHBI KOHCONHU [/, (0), Ha KOTOpPOHU 3aKpelulieHa (pesa, pacCTOSHHUA
MeXIy TOAIINITHUKAMH /; (8) 1 auamerpa pabodero Bana Ad (2)

I'paduk puc. 2, a MOXHO TPUMEHATHh IS OBICTPON NTPUOIMKEHHON
OIICHKHM HU3IIEeH COOCTBEHHOW YaCTOTHI KOJIeOaHWH paboumx BaJIOB (ppe3epHBIX
Y3JI0B, U3rHOHAs )KECTKOCTh KOTOPHIX OJIM3Ka K KECTKOCTH pabodvero Baja CTaHKa
®BbC-750; rpaduku puc. 2, 6-2 — s pabounx BaoB (PPE3EPHBIX Y3IIOB, TEOMET-
pHYECKHe MmapamMeTpbl KOTOPBIX H3MEHSIOTCS B IPUHATHIX JUala30Hax.
BnusHHS TUPOCKONMMYECKOTO MOMEHTA HCCIEIOBAIN METOOM
CHJI TIO CX€Me HEBECOMOT'O JIBYXKOHCOJIBHOTO BaJia Ha JIByX ONOpax: Ha OJHON
KOHCOJIM 3aKpPEIUICH AUCK-TOYEYHas Macca, a Ha IPyroi — TouedHas Macca.

Tabnuna 1
Mapka Uucno MOMEHT HHEpLHH, KT - M
¢bpe3bl HOXEH z Jox Jo=Jc
n-702 4 16,390 9,080
6 20,580 11,290
8 24,750 13,500
10 28,920 15,700
12 33,082 17,859
n-47 3 3,887 2,280
4 4,960 2,690
6 6,177 3,438
8 7,702 4,230
10 9,227 5,010
N-668 8 24,618 13,750
®pesa cTaHKa
®b-2 8 18,240 12,640
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1-663 | 4 | 12,640 | 7,690
ITpu yuete BIAMSHUS THPOCKOMUYECKOTo 3 (deKTa Be3ae BMECTO DKBATO-
pHAIBHOTO MOMEHTA J . TpPUHSITA BeJIMYHHA /, paBHAsl Pa3HOCTH YKBATOPHAIBHO-
y
IO ¥ 0CEBOTO ./~ MOMEHTOB WHepuuu ¢pe3sl [2].

MomeHThI HHepIUK (Hpe3bl IPUBEACHHBI B TA0I. 1.
YacToTHOE ypaBHEHHUE ISl IPUHATON pacyeTHOW CXEMbl UIMEET BUI:

Z —oyym, —0y3m3 =Y 1l
A(Z): —03,7m Z —33my -yl |=0,
=By, —B13ms Z =0l

rae  d, B, Yy, 0 — KO3 UIUCHTHI BIUSIHUS;
m — TOYe4Has Macca.

Hwuxuane unpgexcel 1 u 3 OTHOCATCS K NEpBOW M TpeThbed TOUEUHOMH
Maccam.

Kak BuaHO U3 nmpuBeeHHON rucTorpamMmsl (puc. 3), ¢ yBeTHUYEHUEM Mac-
Chl 1 MOMeHTa uHepuuu (pessl (nepexoxa ot ¢pessl M-47 k M-668) BinusiHUE TH-
POCKOIIMYECKOTO MOMEHTa YBEIMYMBAET HHU3IIYI0O COOCTBEHHYIO YacTOTy COOT-
BETCTBEHHO Ha 5,3; 7,6; 20,3; 23,4 %.

Ha uacroTax BpameHus, OIM3KHUX K KPUTHYECKUM, y4ET THPOCKOMUYE-
CKOTO MOMEHTA NPH ONpEACTCHUN HU3IIEeH COOCTBEHHON YaCTOTHI 00sI3aTEICH.

UccnenoBanue BIHMSAHUA KOHCTPYKIHH ¢pe3sl Ha co0-
CTBEHHYIO YacCTOTY IPOBEIECHO METOJOM CHJI [0 CXEME HEBECOMOT'0 Baja C
JUCKOM-TOUYEYHOU MacCOi Ha KOHCOJIN.

ACL B gy
L 588 581
80 568 517
500
483 49
400 } /
300 kl‘c-t ‘ .
200 I~
600 ==l
100 t B e (o S
/) 500

¢

1 2 3 4 4 5 6 7 ¢ 9 w #f z
Puc. 3. I'uctorpamMmma M3MeHEHHs HU3- Puc. 4. VI3meHenne HU3IIEH 9acTOTHI cO0-
1€l 4acTOTHl COOCTBEHHBIX KOJIeOaHuUH CTBEHHBIX KojeOaHuii pabodero Bajga B
pabodyero Bajia ¢ pasJIMUHBIMH (pe3a- 3aBUCHMOCTH OT YHCJa HOXeH z pe3 pas-
MU 0e3 yuera (He 3aIITPUXOBAHO) U C HBIX KOHCTpykumi (/ — oObryHas ¢pesa,
Y4ETOM (3alITPUXOBAHO) THPOCKOIIH- 2 — ¢pe3a  0Oe3 oboma W BEPXHHX
yeckoro MomeHra: / — ¢pesa U-47 KpEeTUIeHHH)

(z=13);2— U-47 (z=4); 3 —U-702
(z=4); 4 —~1-668 (z=8)
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Tabnuma 2
MowmeHT uHepuuy, Macca MowmeHT uHepuuu,
Kr-M> (bpe3br Kr-M>

Yucno | Macca Cobcr- 0e3 Cobcr-
HOXel | ¢ppe3sl, BeHHas | 00oxa u BEHHaA
KT Jor | Jo=Jc 1 yactoTa (BepxHux| Jor |Jo=Je| 1 4acToTa

ky, ¢! Kperuie- Ky, ¢!

HHIHA, KT

4 180,00 {16,390, 9,080 -7,1001 663 148,6 110,19 6,07 [-4,11| 683

6 215,50 20,580] 11,296 -8,290( 602 181,4 14,30 7,92 1-6,38| 645

8 251,18 24,750| 13,504 |(-11,250| 577 214,1 [18,13| 10,26 |-7,86| 599

10 | 286,77 [28,920] 15,708 |[-13,212| 543 246,9 (22,21 12,10 [-10,11| 570

12 322,44 33,082 17,859 [-15,213| 515 279,6 (26,16 14,14 |-12,02| 542

YacToTHOE ypaBHEHHE UMEET B

_ Z —aymy =Y _
—Bym  Z -840,

CrienualibHO JJ1s MCCleIOBaHMi Ha ocHOBe (pesbr 1-702 Obutn cMoje-
JIUPOBaHBI (hpe3bl C YUCIOM HOXeil oT 6 1o 12 0e3 000/1a U BEPXHUX KPEIUICHUN
(Tabn. 2 u puc. 4) U ¢ U3MCHCHUEM TIOJIOKEHUS IICHTPA TSKECTU HOXKEH MPHU UX
HEU3MEHHOW OpUEHTAIINU B TIpocTpaHcTBe (Tadi. 3).

I[Ipu BBHIYUMCICHUU MOMEHTOB MHEPIHUU (PPE3bl OTHOCHUTEIHHO
TpeX TJIaBHBIX IEHTPAJIbHBIX OCEH MHEPIIMU €€ PacCMaTPHUBAIU KaK CIIOKHOE Te-
110, cocTosimiee u3 19 samemenTos [4].

Cxema dpe3ssl M-702 npencrasiena Ha puc. 5. J{j1s Hee ObUTH BBIYHCIICHBI
KOOPJIMHATHI LIEHTPOB TSHKECTEH U MAacChl AJIEMEHTOB, MOMEHTBI MHEPIIMU BCEX
3JICMEHTOB (Ppe3bl OTHOCUTENBHO OCEH, MPOXOJANIMX Yepe3 LECHTPhI THKECTH

AZz)

3JIEMEHTOB TapaulelbHO ocsiM  cucrembl  O,.; 3HadueHus m; (x; — xc)z,
m; ylZ , M; Zl»2 .
Tabnuma 3
Paccrosnue Hapyxwsriii | Macca ¢pe3bt MoMeHT UHepIHH, CoOcTBeHHas
OT LIEHTpPa paauyc 6e3 oboma u KT - M yacTtoTa
TSDKECTH HOXa MSITOTO BEPXHUX Jeox Jo,=Jc. 1 ky, ¢!
JIO OCH BpAIlIeHHUs], CM [PIIEMEHTa, CM|KPETUICHHH, KT
16,25 9,75 115,99 3,10 2,03 -1,07 668,7
22,50 15,75 123,53 4,86 2,96 -1,90 696,9
28,25 21,75 134,63 7,23 421 -3,02 696,0
33,80 27,50 148,67 10,79 6,08 -4,71 699,0
40,00 33,50 166,65 15,23 8,02 -7,21 703,2
46,00 39,75 188,26 21,77 11,67 -10,10 696,4
52,00 45,50 213,43 30,17 16,19 -13,98 687,7
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Puc. 5. Cxema ¢pessr 1M-702: ] — mumsHBIN IUCK; 2 — TIANA;
3 — 6,9 — 12 — kpemeHns1 HOXeH; 7 — HOXH; 8§ — 0007,
13 — xopnyc; /4 — 16 — 4acTH CTyNHLbI

S|

MomeHnTbl MHepuMU (pe3bl OTHOCUTENBHO ocel cuctemsl O,,. PaBHBI
CyMME€ MOMEHTOB HMHEPLUH 3JIEMEHTOB (Ppe3bl OTHOCHUTEIBHO TEX XK€ OCeH U
oTIpe/ieNIeHBI 0 CieyrImuM dopmynam (n = 19):

Joo =IO =IO Y iyt 4 mz
1 1 1 1

n n n n
' j 2 2
e :Z‘];l) :Zng) +Zmi(xi —Xc) +Zmizi ;
1 1 1 1
) N 70) N PR . )
S :ZJZ(I :ZJ(CZZ +me(xi —X¢) +Zmizi .
1 1 1 1
B pe3ynbTaTe BEIYUCIEHUH HAXOAUM

Jor = 8,331 +4,028 + 4,028 = 16,388 = 16,39 xr-m’;

Jey= 4,375+ 0,679 + 4,028 = 9,084 = 9,08 kr-m".

Ora MeToJIMKa pacuera MOMEeHTOB nHepuuu dpe3 U-702, U-668 monoxe-
Ha B OCHOBY aJITOpUTMAa W Tporpammbl s IBM, mo xoTopoil B manbHEHIeM
HaHJeHbl MOMEHTBI MHEpLUU (pe3, MPUMEHIEMBIX B JCHCTBYIONIMX arperaTHbIX
CTaHKaX, a TAK)Ke CMOJICIIMPOBAHHBIX IS 1ieJiel uccieaoBanus (cM. Tadm. 1, 2, 3).

OT ompejeneHus] HU3MIUX COOCTBEHHBIX YaCTOT M3TMOHBIX KOjeOaHUit
BaJIOB TIepelieM K KPUTHICCKUM JacTOTaM BpareHusi. Kak m3BecTHO, KpUTHIe-
CKasl 9acTOTa BpAIEHUS Bajla paBHA COOCTBEHHOH YacTOTE €r0 MOIMEePEYHBIX KO-
nebannii. CpaBHEHHE YaCTOT BpAICHHUs pabOUYuX BaJIOB (PPE3ePHBIX Y3JIOB Iepe-
YUCJICHHBIX BBINIEC CTAHKOB M WX HHM3IIMX COOCTBEHHBIX YAaCTOT TOKA3ajio, YTO
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YaCTOTHI BpalllICHUS JICKAT B I[OKpHTH‘IeCKOﬁ 30HC, T. €. IPU pa3rOHC U TOPMOIKE-
HHWHW BAJIOB UX JIBHIXXCHUC ABJISACTCA yCTOﬁ‘lHBHM.

OnpedeﬂeHue paciemnoco ouanazona yacmom B803MyWarowyux Cuu

Crenyromuii 3Tan onpeeneHus] NpUOIIKEHUSI K pE30HAHCY 3aKI0vaeT-
csl B BBIACHCHHH BO3MOXKHOTO JMAra3oHa YacTOT BO3MYIIAIOMIUX CHJ, JEHCTBY-
IOLINX HA YIPYTYIO CUCTEMY.

Bremneit Bo3aMymaroniei cuiiol, neicTByroniei Ha Gpe3epHbIi y3en ar-
pEraTHOTO CTaHKa, SBJISIETCS] MEPHOANYECKH M3MEHSIOUIAsACs CHla pe3aHus C Oc-
HOBHOM 4acTOTOH p; = ®z (A€ ® — YacTOTa BPALEHHUS).

3HaueHusT 4acToT TapMOHHUYECKUX COCTaBJIAIOMIUX BHEIITHEHN BO3MYylIa-
IoLEel CUIIBI paBHBI 2py, 3py, 4p) U T. 1.

OTHOCHUTEIIbHBIC YaCTOThI BHEIIHETO BO3MYIEHUS p/k ONPENENsIOT CTe-
IICHb HpI/I6J'H/I)KCHI/I$I K pC30HAHCY. Amnanus 3tux JaHHBIX ITO3BOJIWJI CACJIAaTh BbI-
BOIBI O BHOPOYCTOHYMBOCTH paboumx BaloB (pPE3EpHBIX Y3JOB CTAHKOB
®BC-750, ®BC-750M, ®b-2, ®B-3, [I2/]1® ¢ pasnuuabeiME (pe3aMu BO BCex
PAcCMOTPEHHBIX PEKUMAX.

B kauectBe mpumepa B Tabn. 4 NpUBEACHBI PEKOMEHAYEMBIE CKOPOCTH
MOJIa4yM ¢ ¥ YaCTOTHI BpalleHus ® ¢ppe3epHoro Baja cranka ®BC-750.

Ha ocHoBanumn MMPOBCACHHBIX PACUCTOB CACIaHbI CJICAYIOIINE BHIBObL.

Ckopoctu nonad, paBaeie 80 u 90 M/MUH, U COOTBETCTBYIOIIME MM Ya-
CTOTBI BpallleHHsl Bajla HauOoJiee OMACHBI C TOYKH 3PECHUS Pa3BUTHs B CHCTEME
YCTAHOBUBILNXCSI BBIHYKICHHBIX KOJICOAHUH.

[Ipu nBwxkenun pabodero Bana (pesepHoro ysia cranka ®BC-750M ¢
¢pesoit  1-7300.00-04 wu  anextpomsuratenieM 4A200L4Y3  ocHOBHOM
pe3oHaHC ONM3KO TOAXOMUT K TpaHUIle omacHoW 30HBI (p/k = 1,392).
Tax kak ¢pe3a U-7300.00-04 ckoHCTpyupOBaHa TaKKMM 00pa3oM, YTO B paboTe

Tabnuna 4

®dpesa u, M /MHUH o, ¢!
U-47 (z=3) 24 41,60
36 62,40

50 86,66

65 113,30

U-47 (z=4) 24 31,20
36 46,80

50 65,00

65 85,00

U-702 (z=4) 24 31,20
36 46,80

50 65,00

65 85,04

U-668 (z=18) 24 15,60
36 23,40
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50 32,50
65 42,50

MOTYT NPUHUMATh y4acTue Kak 4, Tak U 8 HOXKeil, To ObljIa onpeaesicHa CTeneHb
OpUONMKEHUST K Pe30HAHCy MPHU MCIOIB30BAHUU JBHUTATENel, KOTOphIE yIOBIe-
TBOpsIM ObI 00ouM ycioBusiM cpaszy: 4A250S8Y3, 4A250M8VY3, 4A280S8Y3,
4A225M6Y3, 4A250S6VY3, 4A250M6VY3, 4A200M4VY3, 4A200L4VY3,
4A225M4Y3. C yyeroM BHOPOYCTOHYMBOCTH TIO MOMEPEYHBIM KOJIEOAHHAM
HauOosee MOAXOAAIUMHU Tpu3HaHbl japuratenu 4A200MVY33, 4A200L4Y3,
4A225M4Y3.

[pu wucnonws3oBanuun ¢pes MU-702 (z = 4) u U-702 (z = 6) B craHke
OBC-750M BO3MOXEH OCHOBHOM pE30HAHC, T. €. PE30HAHC IO TIEPBOMU
rapMOHHMKE BHEIIHETO BO3MYIICHHUS, HMMEIOMUH (OpMy IMEpPBOrO TIAaBHOTO
kojieOanus. Mcmonb3oBanne dTx (¢pe3 B cranke DBC-750M  He
pEKOMEHTyeTCH.

®pesy N-668, ckoncTpynupoBannyto uia ctanka ®BC-750, MoxkHO ycTa-
HaBnuBaTh U Ha cTaHke OBC-750M.

Brrurcnenne HU3MMX COOCTBEHHBIX YaCTOT pa0OYMX BaJIOB (hpe3epHBIX
y370B cTankoB ®b-2, ®b-3 npoBeaeHO MO cXeMe HEBECOMOTO Baja C YETHIPHMS
TOYEYHBIMU MaccaMu MeToZioM JlyHKkepiies.

YcTaHOBIEHBI MECTa BO3MOKHBIX PE30HAHCOB.

1. Ilo mepBo¥ rapMOHUKE BO3MYIIAOIIEH CHIIBI:

a) Bas cranka ®b-2 npu yacrorax Bpamenus 58,9 u 78,5 ¢!, uro co-
OTBETCTBYET CKOPOCTIM moaauu 90 u 120 m/mMuH;

0) Bai cranka ®b-3 npu yacrorax Bpamienus 117,8; 157,0 u 196,3 c'l,

YTO COOTBETCTBYET ckopocTsaM noaayu 90, 120 u 150 m/muH.

2. Tlo BTOpO¥ TapMOHUKE BO3MYIIIAIOIIEH CHIIBL:

a) Ba ®B-2 npu yacrorax Bpamenns 39,3 u 47,1 ¢!, uTo cooTBeTcTBY-
eT ckopocTsM nojaun 60 u 72 M/MUH;

6) Bax ®B-3 npu yacroTax Bpamenus 78,5 u 94,2 ¢!, 4To COOTBETCTBYET
CKOpoCTIM mojaayuu 60 u 72 M/MUH.

Tak kak merox JlyHkepies HaeT 3aHM)KEHHOE 3HAYEHHE HHU3IIEH c00-
CTBEHHOM 4acTOTHI, TO JyIs Bajia cTaHka Pb-2 HanboJsiee ONacHBIMHU CIICIYET CUH-
TaTh 4acTOTY BpameHus 78,5 ¢ u ckopocTh noxaun 120 M/MuH, 1S Baja CTaHKA
®b-3 — COOTBETCTBEHHO YacTOTHI Bpamenns 157,0 u 196,3 ¢ npu ckopocTH 11o-
nayu 120 u 150 m/MuH.

Borurcnenue Hu3IIel COOCTBEHHON 4acTOThl pabodero Bana ¢pe3epHo-
obpesnoro cranka 1[2/[1® mpoBeaeHO MO cXeMe HEBECOMOTO Baja C JUCKOM-
TOYEYHON MacCOM METOAOM CHJI. Y CTaHOBJIEHBI MECTA BO3ZMOXHBIX PE30HAHCOB.

ITo mepBoil rapMOHMKE BO3MYILAIOIIETO MOMEHTA BO3MOXEH PE3OHAHC
npu uacrore Bpamenus 340,0 ¢, mo BrOpoil rapmonmke — mpu 1465 u
1674 ¢

CIIMCOK JIUTEPATVYPhBI
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VK 621.935

I ®. IPOKODBEB, C.B. EPIIIOB

IIpokodreB I'ennammii dDenopoBud pogwics B
1940 r., oxoHumn B 1964 r. ApXaHTeJIbCKHH Jieco-
TEeXHUYECKUH MHCTUTYT, Ipodeccop, JOKTOp TeXHH-
YecKMX Hayk, mnpodeccop Kadeapbl NpHKIaTHOR
MEXaHHKH ApXaHTEIbCKOIO TOCYIapCTBEHHOIO TeX-
HHYECKOTO  YHUBEPCHUTETa, WIEH-KOPPECIOHIECHT
PAEH. Nwmeer Gonee 150 meuatHbIx pabor B 00ia-
CTU TIPUKIAAHOM MEXaHUKH M HHTEHCHU(pUKALUU
TepepaboTKH JPEBECHHBI IyTEeM COBEPLICHCTBOBA-
HHSL JIECOHIBHOTO 000pYJOBaHHS U IEePEBOPEXKyIIIe-
TO HHCTPYMEHTA.

Epmos Cepreii BuktopoBuu pomuics B 1954 r.,
OKOHUMI B 1976 r. ApXaHreibCKuil JecoTeXxHuue-
CKHH WHCTHTYT, KaHAUIAT TEXHHYECKHX HayK, IO-
[EeHT Kadeapbl aBTOMATH3AIUH OO0pPabOTKH IKOHO-
MHYECKOH MH(pOpManuy ApXaHIelNbCKOTO rocyaap-
CTBEHHOTO TEXHHUYECKOro YyHuBepcurera. Imeer
6onee 50 meyaTHBIX pabOT B OOJNIACTH JIECOIMIICHUS,
UCCIIeOBAHHUS KPYITIBIX MW, MapKeTHHra, HHHOBA-
IMOHHOTO MEHEIPKMEHTA.

K BOITPOCY OTPAHUYEHMUSA CKOPOCTH PE3AHUSA
JIJEHTOYHOIIWJIBHBIX CTAHKOB

HOKaSaHO, YTO CKOPOCTH pPE3aHUsl HEC BJIMACT HaA YCTOﬁQHBOCTB
n I/I3FI/I6HyIO JKECTKOCTh JICHTOUHOMU MHJIBI; CHHXKCHHC YCTaHOCTHOﬁ
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MPOYHOCTU MUJIBI ABJIACTCA OAHUM U3 OCHOBHBIX OFpaHI/I‘{eHI/Iﬁ yBeu-
YCHU CKOPOCTU PE3aHUs.
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The cutting speed has been shown not to influence the stability
and bending strength of band saw. Reducing the strength of the saw is
one of the main restrictions of increasing the cutting speed.

CKOpOCTL pe3anud ABIACTCA BAXHBIM MAapaMETpPOM JICHTOYHOIIWJIbHBIX
crankoB. C YBCJIHMYCHUCM €€ paCTCT AOIMYCTUMAd CKOPOCTh NoAa4u, OorpaHn4mnBa-
€Mas HICPOXOBATOCTHIO IMOBCPXHOCTU IMUJIOMATCPHUAIIOB!:

Uy = 60V“TZ, (1)

T Uy, — CKOPOCTH MOJAYH, OTpPaHNYNBaEMast IIEPOXOBATOCTHIO, M/MHUH;
V' — ckopoCTh pe3aHusi, M/C;
u, — JOIMyCTUMas rojada Ha 3y0, ompenensiemas TpeOyeMol MIepoXoBaTo-
CTBIO TIOBEPXHOCTH TPOMIHJIIA, MM;
¢ — Tmar 3yObeB MBI, MM.
Takoe ke BIUSHHE OKa3bIBaeT CKOPOCTh PE3aHUS HA JOIMYCTUMYIO CKO-
pOCTh TONa4u C OTpaHWYEHHEM II0 PabOTOCIIOCOOHOCTH MEX3YOOBBIX
BraguH [1]:

Uy = 10V% , )

T1€ U, — JOIMyCTUMAs CKOPOCTh N0Jja4l € OTPaHUYEHHEM IO paboTOCIIOCOOHO-
CTH BIIaJUH, M/MUH;
h — BBICOTa MIPOTIHIIA, MM.
OpHaKo YBEIIMYCHUE CKOPOCTH PE3aHUs HE TOJBKO MOBBIMIACT MPOU3BO-
JUTEIILHOCTh JICHTOYHOITMJIBHOTO CTaHKA, HO U MOBBIIIACT SHEPro3aTpaThl Ha pe-
3aHUE:

Noes =PV, 3)

rie  Nye; — DHEPro3aTparhl Ha pe3aHue, KBT;

P —xacarenpHas cumina pesanus, kH (MeTroamka pacuera KacaTeabHOM

P v HOpManbHOM R cui pe3anus npusezicHa B padote [1]).

[Ipu moBBIIEHNH CKOPOCTH PE3aHMS PACTYT DHEPro3aTpaThl U HA XOJIO-
CTyI0 paboTy CTaHKa, AOJsI KOTOPHIX B CyMMapHOM 3HEPronoTpeOIeHNH COCTaB-
nseT mpuMepHo 15 %.

[IpencraBnsieTcs BaKHBIM PacCMOTPETh M Jpyrue (KpoMe MOIIHOCTH)
OTPaHUYCHIS, HE TTO3BOJISIONINE YBEIIMUYUBATE CKOPOCTh PE3aHUSI.

Puc. 1. Baustaue ckopoctd pesaHust V' Ha
M3TUOHYIO JKECTKOCTh JIGHTOYHOW THIIBI
MIPY €€ TTOCTOSTHHOM HaTsKEHUHU

Useubna s
Heeemwoems,Himm

0 pr
Crapocms pesowus, w/e
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B paGote [1] BhICKa3aHO Mpea- MOJIO- y
JKEHHE, 4YTO 3HAYCHHE CKOPOCTH pe3aHus
35...50 M/c rUMHTUPYETCS LIEHTPOOCIKHON CH-

JIOW, BO3HUKAIOUICH MPH BUXCHUH MWIBI 110 \ A v

o Y
mKWUBYy. Psnm umcciienoBareneid CYMTAOT, 4TO A ) ‘
CKOpPOCTh PE3aHUs OTpaHUYUBACTCS Koje- 0a- /1 I

HUSMU TWIBI, B PE3yJIbTaTe KOTOPHIX BO3HUKA-
€T HeNOJBIKHAs BojHAa. Ecnu cuuraTh HATs-
KEHUE TTHJTBI MOCTOSTHHBIM
N = const, TO ¢ yBeJIMYEHNEM CKOPOCTHU pe3a-
HUS €€ KECTKOCTh M YCTOMYMBOCTH OYAyT
CHIDKATBHCS, U TIPH JTIOCTHXKECHUM OIpe- JIEJICH-
HOM CKOpOCTH, Ha3bIBACMOW KPUTHYECKOW, Puc. 2. [IpuHIMNMaTbHAS cXeMa
MUIa TOTEPSET MKECTKOCTh U yCTOHYMBOCTH JICHTOYHOTIJILHOTO CTAHKA
(puc. 1). PaccMoTpuM 3TOT cityuaii, W370KeHHBIN B paboTax [3, 6, 8], moxpobHee.
[MpuHnunuaneHas cxeMa JEeHTOYHONMIBHOTO CTaHKa M CHCTEMa KOOPUHAT, CBSI-
3aHHBIX CO CTAHKOM, MIPUBEACHBI Ha pHC. 2.

Cornacuo mpuHImny OcTporpaackoro—I aMuiabToHa, JIEHCTBUTEIHHOE
JBMOKCHUE TIWJIBI BBIICISACTCS U3 BCEX JOMYCTUMBIX JBHXKCHHH TEM, YTO YAOBJIC-
TBOPSIET YCIOBUIO SKCTPEMyMa UHTErpasia

4}
S:J.(T—H)dt, (4)
fo
rac T, H— KHHCTHUUYCCKAas MU INIOTCHIIMAJIbHAas 3HeprI/IH ITHUJIBI HpI/I 3aJaHHBIX €€
ITOJIOKCHHUAX B MOMCHTHBI BpeMeHI/I t() %1 tl
B cucteme KoOpauHAT (X , V1), ABHKYIIEHCS BMECTE C ITUJIOM,

T :%ph”‘[é—v:jzdx dy (5)

rJie p — IUIOTHOCTh MaTepHaa Ik,
h — TONIMHA ITHIIBI;
F — momaas ¢cBOOOIHON YacTH UL,
W — TIpOTUO MUJIBI KaK PYHKIMS KOOPJAHHAT ¥ BPEMEHH £.
B cucreme xoopauHaT (X, ), CBSI3aHHOW CO CTAaHKOM, KOOpAHMHATA ) 3a-
BHCUT OT BpPEMEHHU {, TI03TOMY IIOJIHAS MPOW3BOAHAA MPOTHOA 10 BPEMEHU
ompexaenseTcs GopMynon
dv_dv dvd v
dt ot & Ot &
¥

3aech yYTeHO, YTO =, =}/ — CKOpOCTh pe3aHusl.
t

(6)

Cumras, yto ¢opma MWIBI IPU TOTEPE YCTOWYMBOCTH B KOOPAMHATAX

(X, ¥) HETIOJBIKHA, TIOJTydaeM ;ﬂ =0.
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YpaBHeHuUe Ui OnpeeNeHUs MOTCHIIMATBHON YHEPTUU UMeeT BUJ [ 8]

2 2.2 2 2 2.2
Hng.”. [aw—f—é’wJ —2(1—v é’wé’w_[é’ WJ dxdy +
F

0}2 @2 0362 @}2 @Cﬁy
2
h o
ER’

rae D — numuHApHYecKas )KeCTKOCT, D =———
2
12(1-v?)
E — MoIynb ynpyrocTu MaTepHasa Iubl;
v— ko3 dunment Ilyaccona;
G, — HAIIPSHKEHUSI OT HATSHKEHUS TIAITBL.
Ucnonbiys Beipaxenus (5) u (7), momyyaem

T -1I = V22ph g[%}zdxdy -

D o*w  A*w ’ o*w 5w 5w ?
——FH + —20-v - dxdy —
) & 5 \&xa

_ g I (%T ddy . (8)

Ecnu cunTtaTh HaTSHKEHHE MUIIBI HE 3aBHUCSIIUM OT €€ CKOPOCTH, TO M3
aHayn3a BIpakeHUs (8) MOYKHO ClIenaTh BHIBOJI O BIMSAHUU CKOPOCTH PE3aHUs Ha
rmapamMeTphl JIBIKCHUS THIBL. JleHCTBUTENBHO, B pabote [6] mMoOKa3aHO CyIle-
CTBOBAaHHE KPUTHYECKON CKOPOCTH (CKOPOCTH pe3aHHsi), MPH KOTOPOH Muia Te-
pAET CIIOCOOHOCTH CONPOTHBIIATHCSA BHEIIHMM Harpyskam, a B padote [8] orMme-
YEeHO, YTO C YBEJIIMYEHHUEM CKOPOCTH PE3aHUsl M3TMOHAsi JKECTKOCTh MUIIBI U €€
TOPU30HTAJIbHASI KPUTHYECKAsI CHJIa YMEHBIIAIOTCS.

Ho aBtops! [6, 8] HE yUYUTHIBAIOT OAHO OOCTOATEILCTBO: MUJIA TIPH YBE-
JUYEHUH CKOPOCTH PE3aHusl MOJydaeT JOTOJHUTEIbHOE HATsHKEHHE, 00YCIIOB-
JICHHOE IICHTPOOEKHBIMHU CHJIAMH TIPH €€ JBMKCHUU 110 IIKUBaM (puc. 3).

al

//,

Puc. 3. HatspkeHue miTsl OT IEHTPOOEKHBIX CHIT
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Taxum 00pazom, i KaXK101 BETBH MIJIBI AOTIOHUTENFHOE HATSDKEHUE
Co =P V2= ©)
IIpH 3TOM CyMMapHoOe
6,= Oyt 0, = GN+pV2. (10)
[Tocne noacranoBku ypaBHenus (10) B (8) numeem:
2

2 2.} 2 2 2
T—H:—QFJ'J' AU [ YUY [ Ul R I PN
2 " &2 @}2 dcz @72 &@/

_SJ‘J‘GN % 2abca’y. (11)
F

CrnenoBaTennbHO, TIOJIBIHTETPANbHOE BBIpaKeHHe ¢yHKIuoHanma (1) He
3aBHCHT OT CKOPOCTH [IBMKCHHS IHWIIbI, €CIIM YYHTHIBATh €€ JIOTIOJTHHUTEIhHOE
HATSHDKEHHE OT MEHTPOOEKHBIX CHII NIPU ABMXKEHUUW 10 MIKUBaM (ClaraeMele, Co-
feprKaIie MHOKHTENb V7, B3aMMHO yHHYTOXKAKOTCA). DTO O3HAYAET, YTO CKO-
POCTh pe3aHusi HUKAaK He BIHSIET Ha M3TUOHYIO KECTKOCTh M YCTOWYMBOCTH JICH-
TOY-

HOM THJIBI.

Tem He MeHee, ecTh IpYyrue OTPaHWYCHIsI, HE TIO3BOJISAIONINE 3HAYUTEb-
HO YBEIHMYUBATh CKOPOCTH pe3aHus. K HIM OTHOCSTCS TWHAMHYECKHE HATPy3KH
Ha MWIYy W YMEHBIICHHWE €€ CIICTICHWsI CO INKHMBOM BCIICJICTBHE 3acCachIBaHUS
BO3/yXa.

[MorpemnocTr M3roTOBNIEHUS PAbOYNX TTOBEPXHOCTEN MIKUBOB, HX U3HOC,
OWeHre TOIIUITHUKOB U BAJIOB MPUBOAAT K U3MEHEHHIO CHJIBI HATSHKEHUS TTHIIBI
N ¥ ee TUHAMHYECKOW COCTABISIFOIIEH AN, KOTOpast 3aBUCUT OT CKOPOCTH pe-
3aHHASA W JUHAMUYECKHX XapaKTePUCTUK MeXaHW3Ma HaTsKeHHs. BnusHue mo-
TPEITHOCTEN W3rOTOBIIEHUS, MOHTaXXa M JIKCIUTyaTallud Ha TUHAMHYECKYIO CO-
CTABJIAIOIILYIO CHITBI HATSHKEHUS TR IESHTOYHOIMIIEHOTO CTaHKa PACCMOTPEHO B
pabote [2]. C yBenndeHHEM CKOpPOCTH pE3aHUs BO3PACTAIOT JUHAMHYECKAs CO-
cTaBiAOMAs ANy, YUCIIO IUKIOB HATPYXKEHUS 32 TMEPUOJT MEXY 3aTOUYKAMH U
HaTSDKEHHE MBI, OOYCIIOBIIEHHOE IIEHTPOOSKHBIMH CHJIAMH Ha IKHUBaX, YTO
MIPUBOJIUT K CHUKSHHIO €€ TTPOYHOCTH.

U3BecTHO, UTO paspylieHre JIEHTOYHBIX MIJI B MPOLECCE IKCILTyaTalluu
HOCHT YCTaJIOCTHBIA xapaktep. [I[pouHOCTh mui cunTaercs 0O0ECIIeYeHHOH, ecliu
K03 (UIMEHT 3amaca MPOYHOCTH 7 HE MeHbIe TpeOyemoro 3HaueHus [n]. C
Y4€TOM YCIIOBHI W3TOTOBJICHUS, TIOATOTOBKU M AKCIUTyaTallVH JICHTOYHBIX MW B
pabote [4] pekomenmoBano [n] = 2. KoaddunueHT 3anaca mpoYHOCTH JIGHTOY-
HBIX I MOXeET OBbITh ompezelieH [4] mo cneayromeit popmye:

8 «JlecHoii sxypram Ne 2 - 3
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! (12)

= b
1| K,0o, (o o
2P| A4 Ac, |+ L +o,
o, | Boy \ 2 2
IJie G, — Ipee NPOYHOCTH MaTepuana muibl, MIla;
K, — 5KBUBaJICHTHBIN KO3 (DUIIUEHT KOHIIEHTPAIIUN HAIIPSHKCHUH,
K,= (K, 0, + K, 0,)/ (0, + 0y);
K, — k03 pUIMeHT KOHIIEHTPALNY HANPSHKCHUN TIPU U3rH0e MBI,

K, — Ko pHULIMEHT KOHLIEHTPAIIMY HANIPSHKEHUN TIPU PACTSHKCHUU TTHJIB;
B — k03hdUIKMeHT, 3aBUCIINA OT KadecTBa 0OOpabOTKH Mex3yOOBBIX

BIIA/IVH;
G.1y — Ipeaea OTpaHUYEHHON BBIHOCIMBOCTH MaTepuania nuisl, Mlla,
120000V
Oy = 1665—204-1gL—; (13)

n
¢t — BpeMs pa0OThI MTUJIBI MEXKY NIEPETOYKAMU, MHH;
L, — njvHa OUibl, MM;
Gy — HaNPsDKEHUS OT HaTSKEHUS WL, Gy = Gy + G, MIla;
Gy — HaudaJibHbIC HANPSHKEHUS B MWIE OT HaTskeHus1, Mlla;
G, — HATIPSHKCHHS B IIAJIE OT HEHTPOOEKHBIX CHIL, G, = pV~ - 10, MI1a;
p — IJIOTHOCTh MaTepuaa muwisl, p = 7,8 - 10° kr/v’;
AG, — I3MCHEHHUE HampsDKEHUH  OT  HATSDKCHHS ~ NHIBI  BO  BpeMs
pabotsl, MIla;

h
G, — HallPsDKEHUs OT U3ruda Mkl Ha IKUBAX, G, = D—E , MlIla;

m
/i — TOJIIMHA TIHIIBI, MM;
D,, — TnamMeTp MUIbHBIX IKUBOB, MM;
E — Mogynb yrpyroctu Matepuana munbl, £ =2,1 - 10° MITa.

C yBenmueHHeM CKOPOCTH pe3aHUsl BO3pacTaeT HATsHKEHHUE MUIIBI OT IIeH-
TPOOEKHBIX CHII G, U IUHAMUYECKAasl COCTABISIONIAs PACTATHBAIONINX HaIPsKe-
HUH AG,, YMEHBIIAETCS IIPEEl OTPAaHUYEHHONW BBIHOCIIMBOCTH G.1y. Bee 3To npu-
BOJIUT K YMEHBIICHHIO KOXPQUIIMEHTa 3anaca MPOYHOCTH MUIBI # U CHHKCHHUIO
€€ JI0JITOBEYHOCTH.

PaccmoTpuMm mpuMep OrpaHWYEHHsT CKOPOCTH PE3aHUs JCTUTEIHHOTO
JICHTOYHOIMIILHOTO CTaHKa, JIJIsl Yero onpeaeanM Kod(pGUIMEHT 3anaca MpovyHo-
cti ipu ¥V = 30; 60 m/c. s cranu 9XD, U3 KOTOPOU U3rOTOBJICHBI OTEYECTBEH-
HBIE JICHTOUHBIC TWIBL, G, = 1500 Mlla, .,y = 430 MlIla. /luameTp MHIBHBIX
mkuBoB Dy, = 1250 mm, Tommmaa mwwtel £ = 1,2 mm, muHa otel 7900 mw. Tpo-
JOJDKUTENTLHOCTD pabOTHI MTUITBI MEXKTY TiepeToukaMu ¢ = 240 muH. Hanpsoxenus
OT HadaJbHOTO HATsDKeHus muibl G, = 80 Mlla. Cormacuo [9] mpuHEMaem
K, = 1,26 u K;; = 1,65. JxBuBajeHTHbIN K03()(UIMEHT KOHIIEHTPAIIUN HarpshKe-
wuit K, = 1,65. KoaddunuenT, yunTeiBalonmuii kKa4ecTBO 00paboTKH MOBEPXHO-
CTH  BHaguH  3yObeB, TMpH  OOBIYHOW  3aTOYKE  JICHTOYHBIX  ITHII
(Rmax = 20 Mxm) pasen 0,7.
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[To maHHBIM paboTHI [2] Y JEHTOYHONMILHBIX CTAHKOB, HAXOJSAIIMXCS B
AKCILTyaTally, TMHAMHYECKasi COCTABJISIIONIAS HATSHKEHUS MUbl paBHa 3 ... 20 %
OT TCpPBOHAYANLHOW cuiabl HaTshkenus. s V= 30 M/c mpuHMMaeMm

2

Ao, =0,1 6,=8 MIlau nna V=60 m/c — Ao, =0,1- 80% =32 MIIa. Iloxcras-
JIsisl IPUHSATHIC U MOJIYYCHHBIC 3HAYCHHUS UCXOIHBIX JaHHBIX B Gopmyny (9), ans
V=130 m/c umeem n = 2,14 u mna V' = 60 m/c — 1,67, uro menbie [n] =2. Takum
00pa3oM IpH YBEIHYCHUH CKOPOCTH PE3aHUs 3alac MPOYHOCTU MHUIIBI OKAXKETCS
HEIOCTATOYHEIM.

CHI/I)KCHI/IG HpO‘IHOCTI/I IIUJIbI ABJISICTCA OAHUM U3 OCHOBHBIX OFpaHI/I‘Ie-
HUM TIpU yBEIMYCHHH CKOPOCTH pE3aHHs. JTUM MOXKHO OOBSCHUTH, YTO
y COBPEMEHHBIX JICHTOYHONMIBHBIX CTAHKOB CKOPOCTH pe3aHusi 0OBIYHO HE Ipe-
BBIIIaeT 45 M/c.

Buvi6oowi

CKopocTh pe3aHMs HE BJIMSCT Ha YCTOHYMBOCTh W HM3TMOHYIO KECTKOCTh
JICHTOYHOMU ITHJIBI.

IIpu yBenMyYeHUM CKOPOCTH PE3aHUSI CHUXKACTCS YCTaJOCTHAsl IPOYHOCTh
JICHTOYHOM IWJIBI, YTO SIBJISIETCSI OJHUM U3 OCHOBHBIX OTPAaHUYECHUN €€ yBeJIHnde-
HUS [T CTAHKOB TPaIUIIMOHHON KOHCTPYKIUH (C MAIBHBIMU IIKUBAMH).
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TypymeB Banentun I'ypbsHOBUY poamics B
1928 r., okoHuna B 1952 r. JIeHHMHIPAJCKYIO Jieco-
TEeXHUYECKYI0 aKaJeMHIO, JOKTOp TeXHHYECKUX
Hayk, mpodeccop, 3aBemyroluid Kadeapoi Jeco-
ITHJIBHO-CTPOTAJIbHBIX MPOM3BOJACTB APXaHI€IbCKOTO
TOCYJapCTBEHHOTO TEXHHUYECKOTO YHHBEPCHUTETA.
Hwmeer Oonee 100 HayuHBIX TPYIOB B 00JacTH pa3-
paboOTKH OCHOB aBTOMAaTH3HPOBAHHOTO HPOM3BOJ-
CTBa NMIJIOMATEPHAIIOB.

Bapdonomees FOpwuit AnexcanapoBud poauiics B
1953 r., okonumn B 1975 r. ApxaHrenbCckuil Jieco-
TEXHUYECKHIl HHCTHTYT, TOKTOpP TEXHHYECKHX HAYK,
3aBeqyOImui Kadenpoil CTPOHTENBHBIX KOHCTPYK-
LM M apXUTEKTYypbl ApXaHIEIbCKOro Trocynap-
CTBEHHOTO TEXHHYECKOro yHuBepcutera. Mwmeer
okoio 200 HaydHBIX TPYAOB B OOJIACTH ITOBBIICHUS
9KCIUTyaTallHOHHOM HA/IeKHOCTU [EPEBSHHBIX KOH-
CTPYKLUH M 3aIIUTHOH 0OpabOTKM OpPEBECUHBI KO-
JIOTHYECKH O€30IIaCHBIMU METOAMHU.

NPUPOJOOXPAHHBINA DKOHOMHUYECKHUM YOPEKT
OT CHUKEHUS TOKCUYHOCTH BHIBPOCOB B ATMOC®EPY
TP AHTUCEIITUPOBAHUU JIPEBECHUHBI

Ha ocHoBe neiicTByromux 0a30BBIX HOPMAaTHBOB IUIATHI 3a
BBIOPOCHI BPEJIHBIX BELIECTB B aTMOc(hepy pacCuuTaH NpUpPOJ00XpaH-
HBI SKOHOMHUUeCKHH 3(dEeKT OT MpUMEHeHHs OTeueCTBEHHBIX Oec-
XJIOp(EHONBHBIX aHTUCENTHKOB HOBOT'O TIOKOJICHUSI.

Based on the current basic standard payments for pollutant
emission the environmental economic effect has been estimated for
application of domestic new non-chlorophenol preservatives.

B oreuecTBeHHOI MpakTHKe 00BEMBI aHTHCENTHPOBAHUS MHJIOMAaTepHa-
JIOB AJIA 3allUThl UX OT MOPAXKEHUs MJIECHEBBIMU U JEPEBOOKPAIIMBAIOUIUMU
rpubamMu BO MHOTO pa3 MPEBBIMIAIOT 00BEMbI KOHCEPBUPOBAHHS U IPYTHX BHIIOB
XUMHUYECKOM 3aIUTHON 00pabOTKH ApeBecHHbl. [IpHUpoI00XpaHHbIA SKOHOMUYE-
ckuit 3pPeKT OT CHIKEHUS TOKCUYHBIX BRIOPOCOB B aTMoc(epy 3a cueT BHeApe-
HUSl B TPOMBIIUIEHHOCTH pa3pabortanHeix B LIHMHMMO/le OecxnopdenonbHBIX
anTrcenTukoB s apeecunbl DOK, K-12, karan* B3aMeH BBICOKOTOKCHYHOI'O

* Bapdponomeen IO.A. AnTHcenTupoBanue mnuiomarepuanoB: O030p. WH-
¢dopm. — M.: BHUITIUDUnecmpom, 1991. — 80 c.
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npenapara neHtaximopdenonsta Harpus (IIXDH), npumensBimerocs paHee u
MPEJICTABISIBIIETO TOBBIMICHHYIO OMACHOCTh, OMPEISIISIIN C YIETOM HEBO3MOX-
HOCTH TIOJTHOTO MCKITFOUCHHSI TIOTIAJJaHusI B OKPYKAIOIIYIO0 CPEy BPEIHBIX BBIJIC-
JICHUH TIPH CYIITKE aHTUCENTHPOBAHHBIX MHIIOMATEPHATIOB.

OxoHommdeckuit 3pdexT paccauTsiBaH M0 popmye

9:3/1—3/2, (1)

rae D — SKOHOMHYECKHH 3pPEKT OT MPUPOI00XPAHHOTO MEPOIIPUATHS, P.;
V| — sxoHOMUUeckwii ymep0d ot 3arpszaenus atMocdeps! [IXDH, p.;
¥, — skoHOMUUeCcKHi ymiepd oT 3arps3HeHust aTMocdepsl pa3paboTaHHBIMU

AHTHCENTUKAMHU.

OxoHOMHYECKUH yIIep0 V, ot 3arpsi3HeHust aTMoc(epsl, IPUIHHIEMEIH B
TE4YeHHUE rofia BELIOPOCaMH OT/ICIbHOT'O HCTOYHHKA, OMPEACIISUIN 110 CIeyoLIeH
dhopmyie:

YV=JGb,K, M, 2)

rae J — KooQPUIHeHT, TepeBOA’IINN KOIMYECTBEHHYIO OICHKY ymepba B
CTOUMOCTHYIO, J = 2,4 p./yCi.T (C y4eTOM HHJICKCAIMK Kypca Jojuiapa
10680 p. Ha mepuoy pacueta B 1995 1.);

G — K03()MIIMEHT OTHOCUTEJILHOW OMACHOCTH 3arpsi3HEHHsT aTMocdepsl, yuu-
THIBAIOUIMH TaHAMIA(THYIO CTPYKTYPY TEPPUTOPUH H TUIOTHOCTH €€ Hace-
JICHWsl, HA OCHOBAaHHWM aHaNW3a TOmorpauyeckux AaHHBIX T. ApXaH-
renbCcKa M0 30HaM ONAacHOCTH NpUHATO G = 2;

b, — 6a30BbIC HOPMATHUBEI IUIATHI 32 BEIOPOC 3arpsA3HSIOIIMX BEILECTB B IIpe-
Jenax JIOMyCTUMBIX HOpPMaTHBaMHU BHIOPOCOB, pa3pa0OTaHHBIC B
cooTBeTcTBHHU ¢ nocTaHoBieHueM Ne 632 [IpaButensctBa PO ot 28.08.92
(B pacueTax MPUHSATHI U1 OCHOBHBIX TOKCHUECKHX UHI'PEANEHTOB, BXO-
SIIIIAX B COCTAB aHTUCEIITUKOB, P.);

K, — K03 PUIHEHT SKOJOTHYECKON CUTyallMd W 3HAYMMOCTH COCTOSIHUS aT-
Moc¢epHoro Bo3nyxa, At CeBepo-3analHOro 3KOHOMHUYECKOTO PErHOHa
Poccun K, =1,5;

M — Macca TooBOro BeIOpOca 3arpsI3HEHHH OT TEXHOJIOTHYECKOTO Tpolecca
aHTHCEeNTUPOBaHus, npuBeaeHHas k CO, yci.1/ron,

M=m 34, 3)
i=1

m; — Macca roJloBoro BbIOpoca BPEIHBIX BEIISCTB i-I'0 BUA, T/TO;

N — o011iee 9rcio BpeIHBIX MpUMeECel, BEIOPAchIBAEMBIX IIPH aHTHCETITHPO-
BaHUHM JIPEBECHHBI B aTMochepy;

A;— 1oKa3areib OTHOCHTEIbHOW arpecCUBHOCTH PAaCcCMaTPUBAEMOIO aHTH-
CeNnTHKa, yCI.T/T,

Ai=a;iz g, (4)

a; — I1OKa3aTcJib OTHOCHUTEILHOM OITAaCHOCTH MIPUCYTCTBUA ITPUMECHU aHTUCCII-



118 B.I" Typywes u op.

THKa B BO3AYyX€, BAbIXa€MOM YCJIOBCKOM, IIO CpPaBHCHHIO C arpec-
CHUBHOCTBIO OKHCH yTJICpOaa, HpI/IHﬂTOfI 3a €AUHULY,

1/2 1/2
a = HJIK ¢y coTHAK o _ 3-20 ) )
l HI[K CcyTi HI[K p.3i HI[K CcyTi HI[K p.3i ,

ITIK yr co — cpetHecyTOYHas MpeAenbHo gonycTumas KonueHntpanus CO B
arMocdepHoM Bozayxe HaceneHHbIX MecT, ITAKy: co = 3 MI/M;
MK, 5 co — mpeaensHo pomyctuMas konneHtpanus CO B Bo3myxe paboueit
30mbl, [1JK, 5 co = 20 Mr/m;
ITIKy: ; — cpeanecyTouHas IpeesibHO JOIYCTUMAas KOHLIEHTPALUs aHTH-
CeNTHKa B aTMOC(HEPHOM BO3JIyXe HACEICHHBIX MECT;
IAK, ; — IpenensHO NOIMyCTHMas KOHIEHTPAUsA aHTUCENTHKA B BO3IyXe
paboueii 30HbI;
g; — IOIIpaBKa, YyYUTbIBArOias I[CP'ICTBI/IG TOKCHKAaHTa Ha pa3JIN4YHbIC
peIUnreHTs (KpoMe JeIoBeKa).
Pe3ynbpTaTel pacyeTa nokasaTene OTHOCUTEIBHOM arpecCCUBHOCTH pa3-
JUYHBIX aHTHCENTHUKOB 1o Gopmymnam (4), (5) mpuBeneHs! B Tadm. 1.

Taonuma 1

AHTHCENTHK z; g; MKy, Mr/m’ MAK, 5, Mr/m° a; |4;, yen. T/T
IIXDH 1 1,2 0,078 0,39 44,4 53,28
Karan 1 1,2 1,120 2,80 4.4 5,28
K-12 1 2,0 0,210 0,55 22,8 45,60
20K 1 1,2 19,070 38,15 0,3 0,36

IMpumeuanue. Ilpenensno nomyctumble konuenrpauuu K., u IIK, , ns
AQHTHCENTUKOB OIPEICIICHEI 110 KCIIEPUMEHTaIbHBIM JaHHBIM (CM. CHOCKY Ha ¢. 116).

Juis ompeneneHuss Macchl TOIOBOTO BBIOpoca (2), (3) aHTHCENTHKOB B
arMocdepy (B 1-if KITUMaTHUECKOW 30HE CE30H JTUTCSA 5 Mec.) UCTIONB30BaIN pe-
3yJIbTAThl CAHUTAPHO-TUTHEHUYECKUX UCCIICIOBAHUI BO3ayxa pabodunx 30H pas-
JIUYHBIX TEXHOJOTMYECKUX ONepariuid Mporecca aHTHCENTUPOBAHUS JPEBECHHBI
(cMm. cHocKy Ha c. 116). PesynmpTaThl pacuera BBIICICHUI BPEIHBIX BEIIECTB B
atMoc(epy npu 00paboTKe PacTBOPOM aHTHCENTHKA MAaccoi 1 Kr MPUBEICHBI B
Tabu. 2.

Tabnuma 2
Konn4ecTBO BBIICIIEHHBIX BPEIHBIX BEIIECTB, Mr/M, 32 PO/ BDEMEHH
AHTHCENTHK
30 MuH 8u 24 g 1 mec. 5 mec.

TIXDdH 2,9 46,6 139,2 4176,0 [20880,0/0,50
Karan 1,4 22,2 66,7 2 000,0 (10 000,0/0,25
K-12 2,1 33,6 100,8 3024,0 |15120,0/0,38
Q0K 1,9 30,2 90,7 2720,0 (13 600,0/0,34

11 puMeEedYaHucC. B 3namenarene MPUBEICHBI JaHHBIC B TOHHAX.



Tpupodooxpannviii sxoHOMUUecKull 3¢hghexm... 119

Tabonuma 3
AHTHCEITHK by, p./t M;, yen.t/t Y, MuH p. 3, MiIpn p.
[IX®H 5500 26,64 4 694,5 -
Karan 5500 1,32 232,6 4,5
K-12 3300 17,33 18323 2,9
30K 3300 0,12 21,2 4,7

PesynpTathl pacyera roqoBoro skonomudeckoro s gexra (1) ot cHuxe-
HUSI TOKCHYHOCTH BBIOPOCOB aHTHCENTHKOB B atMoc(epy (B eHax Ha | kBapran
1995 r.) mpuBeneHs! B Ta01. 3.

[IpoBeneHHBIE HAMH pacyeThl HOATBEPKAAIOT 1IeTIECO00Pa3HOCTH MOITHO-
Ir'o OTKasa OT IMPUMCHCHUSA AJId 3alIUThI APCBECCUHBI BBICOKOTOKCUYHBIX IIpCIiapa-
TOoB Ha ocHOBe [IX®DH u npyrux xjiopopraHnyecKux COEAUMHEHUN C 3aMEHOM UX
Ha aHTHCENTHKH HOBOTO ITOKOJICHUSI.

VIIK 630%812

Hocrymmna 13 HOsOps 1995 1.

B.U. MEJIEXOB, B.JI. IIO[OJIbCKAA

Menexos Brnagumup MBanosuu poauics B 1939 r.,
okOHUMII B 1961 r. ApXaHTeNbCKHH JIECOTEXHHUYE-
CKUI MHCTHUTYT, JOKTOP TEXHHYECKUX HayK, Ipodec-
cop, 3aBemyloIui Kadenpoll NpeBECHHOBENCHUS U
TEIUIOBOH 00pabOTKM JApPEBECHHBI ApPXaHIeIbCKOTO
rOCyJapCTBEHHOTO TEXHHYECKOTO YHHBEPCHTETa,
JIeHCTBUTENBHBIA WieH AKaJeMHH HpoOieM Kade-
ctBa P®, unen-koppecnonnenT PAEH. HMwmeer oko-
1m0 200 pabor mo mpobieMam JIpEeBECHHOBEICHMUS,
TEXHOJIOTHH 00pabOTKM JIPEeBECHHEI, pecypcocOepe-
XKEHUs M PaIMOHAIBHOTO HCIIONB30BAHHS JIPEBECH-
HBL.

ITononsckas Buxropus JleonnnoBHa poaunack B
1974 r., oxonunna B 1996 r. ApxaHreabckuil rocy-
JIapCTBEHHBI TEXHUYECKUH yHHBepcUTeT. Acmu-
paHT Kadeapsl APEeBECHHOBEACHHUS 1 THAPOTEPMO0O-
paboTku npeBecuHbl. OOIACTh HAyYHBIX HHTEPECOB
— M3yYeHHE HOBBIX CBOMCTB JPEBECHHBI U CIIOCOOOB
HX IPUMEHEHHS.

I
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K BOITPOCY O ITPOLECCE JE®OPMAIINN
U JECTPYKIIUU JPEBECHUHbI
IIPHU C’)KATHUU ITOIIEPEK BOJIOKOH

Ha ocHoBaHMM aHanm3a mpouecca MOMEepPETHOro CKAaTHS APEBE-
CHHBI CZAETaH BBIBOJ O IEIECOOOPA3HOCTH HCCIEIOBAaHMS TIIyOOKOH
JECTPYKIUH APEBECHHBI.

Based on the analysis of crosswise wood compression the con-
clusion is drawn on expediency of investigating the process of deep
destruction of wood.

O0acTH UCIONB30BaHUS JPEBECHHBI KaK KOHCTPYKIITHOHHOTO W TEXHOJIO-
TUYECKOTO MaTepuaja HACTOJIBKO OOIIMPHBL, YTO MHTEPEC K €€ M3yUYeHHUIO He
YMEHBINAETCs, 0COOCHHO 3TO MPOSBISIETCS TaM, Te BO3HUKAIOT MPUHIUITHATHHO
HOBBIE BO3MOXKHOCTH €€ NMPUMEHEHHS B Pa3UYHBIX TEXHOJIOTHYECKUX MpOIleC-
cax, CO3JaHWH BBHICOKOA((EKTHBHBIX MAaTEPHAIIOB, TO3BOJISIONINX CYIIECTBEHHO
BIIUSTH Ha TIPOOIIEMBI PECYPCO- U DJHEPTOCOEPEKEHUS B JIECHOM KOMITIEKCE.

MHOTOYHNCIIEHHBIE HCCIEN0BaHUS (DU3UKO-MEXaHUYECKHX CBOWCTB Jape-
BECHHBI KaCaJIMCh, B OCHOBHOM, OIIPEJICIICHHS MPEICIIOB €€ IPOYHOCTH U 3aBUCH-
MOCTH HX OT Pa3inyHbIX ()akTOpoB. MHOTHE OTE€YeCTBEHHBIC U 3apyOeKHbIE yUe-
HBIE HCCIIENOBANIH TaKWe MEXaHWYECKHE CBONCTBA JIPEBECHHBI, KaK PACTSIKEHHE,
cKaThe BJIOJIb U TOMNEPEK BOJIOKOH, M3TMO, CABUT M T.A. Pa3paboTka Teopuu
pe3aHusi, CYIIKH, THYThS, MIPECCOBAHUs, CKICUBAHUS M JIp., a TaKXKe H3yUCHHE
YOPYTOCTH, TUIACTHYHOCTH, JUTUTEIHHOTO CONPOTHUBIIEHUS U PENAKCAIH CBS3aHO
C TIPOIIECCOM HAKOIUICHHS TEKYIIUX U OCTATOYHBIX edopManunii.

B cBsi3u ¢ mosiBIeHWEM MPUHIMIIHATIHLHO HOBBIX MaTEPHajOB Ha OCHOBE
JUTMHHOBOJIOKHHCTHIX (PpaKIHMi JPEBECHHBI W COOTBETCTBYIOIIUX TEXHOJIOTUH
MIPENICTaBISIET WHTEPEC HCCIENOBaTh JIEJICHHE APEBECHHBI Ha TEXHOJOTHYECKHE
(hparMeHTHI TIPH CKATHU.

[Ipormecc cxxaTusl IpeBECHHBI MOTIEPEK BOJIOKOH Majo M3y4deH, XOTs Jpe-
BECHHA YacTO TOJBEPTaeTCs BIVSIHHUIO JSHCTBUA Harpy30K B TOM HalpaBICHHU.
B nureparype moutu He UMeeTCs TaHHBIX, XapaKTEPHU3YIOUINX IMOBEACHHUE PEBe-
CUHBI Pa3HBIX MMOPOJ U HEAJEKBATHOE COCTOSIHUE IPH CXKATHUU TOMEPEK BOJIOKOH
B Pa3HBIX YCIIOBUSIX HarpykeHus. [IpuHATO paccMaTpuBaTh JBa Ciydasl CoKaTHs
JPEBECHHBI ITOTIEPEK BOJIOKOH:

Harpy3ka BO3JCHCTBYET TOJIBKO Ha YacTh IMOBEPXHOCTH 00pasia
(cmsiTHE);

Harpyska paBHOMEpPHO pachpe/ieieHa o BCeil IOBEpXHOCTU CKUMAEMOI0
oOpasna (cxkarue).

UcnbiTanne JapeBecMHbl Ha CMSATHUE IMONEPEK BOJOKOH IPOBOAMIN
H.JIL. Jleonwes, C.W. Banun, JL.M. Ilepensirun, A.X. IleBuoB u ap. Ognako pe-
3yJNBTAThl 3TUX PA0OT HE HAIUIM OTPAXKCHHS B TaOJIMIAX CTaHAAPTH30BAaHHBIX
MOoKa3aTeyield CBOMCTB JPEBECHUHBI M3-3a OONBIIUX MpoTuBOopeunid. [Ipu cmstun
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MOTEPEK BOJIOKOH COMPOTHUBIICHHE JPEBECHHBI XapaKTEPHU30BAIOCH HE TPEACIoM
MPOYHOCTH, a MPENEIOM MPOMOPLUUOHAIEHOCTH, KOTOPBIH OMpenessuid Mo Tua-
rpaMMe CXaTusi, IPH STOM BEJIIMYMHA HATPY>KEHHs MpPEBbIIIANA Hpeaes Mporop-
uuoHaneHOCTH. [loBeieHue ApeBecHHbl IPH AalbHEHUIIEM YBEIMUCHUHN HATPY3KU
uccnepoBan FO.M. VBaHOB, KOTOpBIH BIEPBBIE OTMETWI YCJIOBHOCTH MOHSTHS
npeena MPOHOPLUOHATBHOCTH U MPEJIOKUIT HOBYIO XapaKTEPUCTHKY MPOYHO-
CTH — TIpefeN IUIACTHYECKOTO TEYEHHUS — TaKOr0 KPUTHYECKOTO HApSHKCHUS,
BEJIMYMHA KOTOPOTO XapaKTepU3yeT Hayalo MOSBICHUS B APEBECHHE IUIACTHYE-
CKUX nedhopMaItuii.

Jns m3ydeHus: mpouecca CKaTHS APEBECHHBI TONEPEK BOJOKOH Oblia
pa3paboTaHa cTaHAapTHas METOAMKA Ha OCHOBE mcciemoBaHuii B.A. baxkeHosa,
JLM. Ilepensirnna, E.A.CeMeHOBOI U JpyTrUX B 3TOM € HaNpaBIeHUH paboTanu
3apyOexnbie uccaenoBatenu (O. Koneman, JI.JI. Amctponr, T. Jluy u ap.).

II.LH. XyXpsiHCKMII OTMeUal, 4TO MaKpOCTPOEHHUE JAPEBECHHBI OKa3bIBACT
OoJblIOe BIMSHUE Ha CTENICHb €€ CXKATHS MOMEPeK BOJIOKOH. biu3kue mo makpo-
CTPOCHUIO TOPOJIBI — Y0 | siceHb (00€ KOJBIECOCYAUCTHIE), TIPU CKATHHU TTOTIC-
PEK BOJIOKOH BeAyT ceOsi COBEPIIECHHO MO-pa3HoMy. [IpeBecrna ayba npu c:kaTun
MOTepeK BOJIOKOH JIOIYCKaeT OoJbliiee YIJIOTHEHUE B TUIOCKOCTH T'OJIOBBIX CIIOEB,
YeM TIpU CKATUW B TUIOCKOCTH CEpALIEBUHHBIX JIyuel; y siceHs HaOmromaercs o0-
paTHasi 3aBUCUMOCTb. [IpH cxkaTHM JpeBeCHUHBI Oepe3bl MOKHO JOCTUYb 3HAYU-
TEJNBHOW CTETEeHU YIUIOTHEHHsSI KaK B TNIOCKOCTH CEPIICBUHHBIX JTydel, TaK U B
TUIOCKOCTH TOJOBBIX CIIOEB, MPU 3TOM B IUIOCKOCTH CEpALEBUHHBIX JIy4el
HabmromaeTcst pacciaoeHre o0pasuoB. [peBecrHa XBOWHBIX MOPOJA HPU CXKATHU
MOMEpeK BOJOKOH B TUIOCKOCTH TOJIOBBIX CJIOEB, KaK MpPaBWIIO, OAHOCTOPOHHE
neopmupyercs. Kaxkaplil roJJ0BO# CII0# Mpu 3TOM IpeCcTaBisieT U3 cedst Opyc ¢
KPUBHU3HOH ITPH NIPOIOJIFHOM H3rM0€ OT paBHOMEPHO MPUIOKEHHON HArpy3KH.

[MockonbKky TpU CKATHUHM JPEBECHMHBI TOMEPEK BOJOKOH HAOIOIaeTCs
pasBuTHe 0ONBIIKX AeopMaIyii, Mpolecc pa3pylIeHus: 00pasiia COMPOBOKAAET-
csl yIJIOTHeHUeM. JlnarpaMma ckaTusi B 3TOM cliydae UMeeT BecbMa crenuduye-
CKYI0 KOH(HTYypaluio, O3BOJISIONIYIO pa3inuyarh Tpu ¢as3sl nedopmanuu. [Ipu
3TOM, Kak oTMedaeT B.A. BaxxeHOB, HE TpeACTaBIAETCS] BO3MOXKHBIM MOJTYYHTh
IMarpaMMbl  CXKaTHsl, OJMHAKOBO TMOJAPOOHO W UYETKO XapaKTepH3YIoIIne
Bce (asbl.

IIpy paguiaIbHOM CKaTUM JPEBECUHBI COCHBI, IO npeioxeHuto I1.1.
XyXpsSHCKOT0, pacCMaTpHUBAIOT TpH (hasbl gehopmupoBanus (CM. PUCYHOK a).

Hedopmarus B neproii (pase mporekaeT, B OCHOBHOM, 3a CYET CXKaTHsI
paHHEH JpEeBECHHBI T'OJOBBIX CJIOEB, KOTOPOE XapaKTepH3yeTcs Ha Juarpamme

HaYaJbHBIM TPSMOJIUHEHHBIM yaactkoMm Oa. On
MTOKAa3bIBaeT, YTO B 3TOH cTa- , T .| mam  jpehopmupo-
BaHUS JPEBECHHA MOMUMHSIET- 4 | cs 3akony ['yka; B
KoHIle (a3el  mOCTHTaeTCA YCJIOBHBIN TIpejen
nponopuuoHaneHocTH.  Ilep- 4 / Basi (aza MpoJoi-
KaeTCs b1 (VI
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CHHBI XBOWHBIX NOPOJ IMOMNEPEK BOJIOKOH B paguaibHOM

(a) u TaHTE€HIMATbHOM (6)
HampaBleHUsIX MpH BiaxHoctw 10 (7), 30 (2)
u 80 % (3)

HACTYIUICHUS IpejieNa IUIaCTHYeCKOro TeUeHUs! 000JI0UeK KIETOK paHHeH apese-
CHHBI, BKIIFOYasl YIPYTyI0 ¥ OCTaTOYHYIO JiehopManuu

[Mepexon u3 nepBoii azbl BO BTOPYIO OTMEUEH Ha rpaduKe pe3KuM Tepe-
ru0oM — IPAMONIMHENHBIN (MOYTH BEPTUKAIBHBIA) YYaCTOK JAMArpaMMBbl MEpexo-
IUT B KPUBOJMHEHWHBIA. DTO COOTBETCTBYET Haudajldy IJIACTHYECKOTO TEHEHHUS
paHHel npeBecwHBI. BTopas ¢asza xapakTepusyeTcs ydacTkoM KpuBoit ab. OH
pacHooKeH TOPU30HTAIBHO WM ¢ HeOospmuM mnoabeMoM. Ha BTopoil dase
nedopmarys IpoTeKaeT, B OCHOBHOM, 3a CUET CMSTHSI 000JI0UEeK KIETOK paHHEH
npesecuHbl. [lo Mepe BoBNeueHHs B mpoliecc J1e(OPMHUPOBAHUSI KIIETOK MO3AHEH
JpeBECHHBI BTOpast (Daza MOCTEIIEHHO MEePEXOJIUT B TPETHIO.

Tpeths ¢aza Ha IUarpaMMe ONMUCHIBAETCS MPSIMOJIMHEHHBIM YYACTKOM bc
C KPYTBIM MOJBEMOM, B KOHIIE KOTOPOTO 00pa3zel] HauMHAeT pa3pylaThesi, 4TO
WHOTJ]a CONPOBOXKIAETCS MaJeHHeM Harpy3ky npu ucnbiTaHusx. Iporecc mepe-
X072 W3 BTOpPOM (a3bl B TPEThIO MPOTEKAST MpPU CXKATHH KJIETOK TO3AHEH
JPEBECHHBI B 00JIACTH YaCTHYHOW YNPYrocTH. TakK Kak CTEHKH KIJIETOK MO3JHer
IpEeBECHHBI 0OJiee TOJNCTHIE W TIPOYHbIE, a UX TMOJOCTH MMEIOT BHJ
IIENIEBUAHBIX ITyCTOT, TO 3TH KIETKH CMHHAIOTCA TOJBKO TMPH 3HAYUTEIBHBIX
HaIpPSDKEHUSX.

[Mpu cxxatuu B paauaibHOM HalpaBICHWH 00pasel] He pa3pyliaercs: BHe-
3aIHO, a TOCTENEeHHO yIuoTHsercs. IloaToMy HarpyxeHue oOpasloB M NMpedbl-
BaHHE MX IO/ HArPy3KOH MOXKET MPOJOJDKATHCS A0 JIF000W CTETIEHH YIUTIOTHEHUS
JPEBECHHBI.
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B mpouecce aedopmupoBaHus OpU paguadbHOM M TaHTEHIUATBHOM
CKaTHM JApeBecHHa BeleT cels mo-pasHomMy. B.A. bBaxenoB ormeuaer
Clenyolee:

YCIIOBHBIN Mpezes MPOYHOCTHU ISl JPEBECHHBI XBOMHBIX MOPOJ IpU TaH-
TCHLIUAIFHOM C)KaTHH BBIIIE, YeM MPU PaJHaIbHOM (OCOOCHHO 3TO XapaKTEpPHO
JUIS IPEBECUHBI COCHBI);

KaXyLIUICs Mpeaen MPOYHOCTH, COOTBETCTBYIOUINM Harpyske, KoTopas
BBI3bIBAET MOSBICHNUE 3aMETHBIX CIIEIOB pa3pyLIECHUs IPEBECUHBI, HE MOAUYNHSET-
Cs1 3aKOHOMEPHOCTAM Ipefiesia MPONOPLIHUOHATBHOCTH; AJIsl IPEBECHHBI XBOHHBIX
MOPOJI 3TOT KaXyUIHiica Mpezes MPOYHOCTH MPU paAUaIbHOM CXKaTHH IPUMEPHO
B 6 pa3 0oJIblle, YeM IpU TaHTCHIIMATIbHOM;

M3MEHEHHE BJIaKHOCTU JAPEBECUHBI BIHAET HAa BEIMUMHY Ipenesa mpoy-
HOCTH, HO HE HM3MEHseT 3aKOHOMEPHOCTEH WX COOTHOIICHHH B pajuaibHOM U
TaHTeHIIMAJIbHOM HalpaBiICHUAX.

[lpy TaHTreHIMAIbHOM CXKaTHHM JPEBECHHBI HAOIIOAAETCS TOJBKO OJHA
¢aza nepopmupoBanus. Ha muarpamme (CM. pUCYHOK 6) YETKO BUJICH MPaKTHYC-
CKHM MPSIMOJIMHENHBIN YYacTOK, MPOJOKAIOIIMICA MOYTH 0 JTOCTUKEHHS Mak-
CUMaJbHOM Harpy3ku, OpU KOTOpPOM oOpasel paspymaercsi, IOCie 4Yero
Harpyska pe3ko nazgaer. K coxxaneHuro, JaHHBIN HpoIiecc, COMPOBOXKAAIOMIIUHCS
Ha4yajJoM JEeCTPYKIMHM, MPAKTHYECKH HE H3YYeH U Majlo  OCBEIleH
B JIUTEpaType.

IIpu u3MeHeHUH HanpaBiIeHUs MPUIOKEHHSI HArpy3KH OTHOCUTENIBHO TO-
JIOBOTO CJIOsl, HAIIpUMeEp MoJ yriioMm 45 °, kapTuHa aedopMalvy OTIMYAETCS OT
YHCTO PaJAMaIBLHOTO WM TAHTCHIIMAIBHOTO MPUIOKEHHSI HArPy3KH. DTO CBA3aHO
C BOBJICUCHHEM B TIpollecc AeQOpMaldil aHATOMHYECKHX 3JIEMEHTOB CTPOCHHS
JIPEBECHHBI IO TPOMEXYTOUHOM CXEMe.

TakuM 06pa3oM, MOKHO OTMETHTh, YTO BCE HCCIIEIOBAHMS, CBSI3aHHBIE C
M3y4EeHHUEM TIOTIEPEYHOr0 CXKAaTUsSl APEBECHHBI, CBOAATCS K OMPEIEIICHUIO XapaK-
Tepa neopMali U BEIWYHHBI MpeJiesia IPOYHOCTH JIPEBECHHBI 0e3 JeTanbHOH
XapakTepUCTUKH  Tpoliecca €€  JAEeCTpYKIMM Ha  TOocjienHed  CTaluu
paspywienus. [IpeacraBnsieT Hay4HBIA U IIPAKTUYECKUNA HMHTEPEC NMPOJOIDKCHUE
WCCIIeIOBaHMS TpoIlecca AECTPYKIIMU APEBECUHBI MPU MOTIEPEYHOM HarpyKEHUHU
B MaJIOM3y4YEHHOW 00JaCTH, TaK KaK MMEIOTCS PEATOCHUIKH [T MPAKTHYECKOTO
WCTIONIb30BaHUS JECTPYKTYPHUPOBAHHOW JAPEBECUHBI B KAUYECTBE MCXOAHOTO KOM-
MTOHEHTA NP pa3paboTKe MPUHIMIHAIBEHO HOBBIX TEXHOJIOTHI U MaTepHaoB.

CIIMCOK JIMTEPATVYPhBI

[1]. BaxxenoB B.A., Ilepensirun JI.M., CemenoBa E.A. OO0 uc-
IIBITAHUM APEBECUHBI Ha cxkaTue nomnepek BosokoH // Tp. un-ta neca AH CCCP. - M.: AH
CCCP, 1953. - C. 48-56 [2]. UBanoB M.IO. HM3MeHeHHE MUKPOCKONUYECKOTO CTPOE-
HUS JPEBECHHBI B Ipoluecce aedopMupoBaHus u paspymenus // Tp. uH-Ta neca AH
CCCP. - M.: AH CCCP, 1953. - C. 61-69. [3]. JleonTbeB H.JI. [dnurensHoe comnpo-
TUBJIeHHWE JpeBecuHbl. - M.: TocnecOymmsnar, 1957. - 242 c. [4]. XyxpsHCKu#
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I1.1. Ipounocts apesecunsl. - M.: T'ocnecOymmzaar, 1955. - 230 c. [5]. CrpaBouHoe
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cThb, 1979. - 316 c.

[ocrynuna 24 pespans 1998 r.

VK 674.023

A.E.AJIEKCEEB

AnexceeB Asexcanip EBrenbeBnu poamics B
1958 r., oxoHunn B 1980 r. ApxaHrenbckuil jeco-
TEeXHHYECKUH MHCTUTYT, KAaHAUIAT TEXHUYECKUX
HayK, CTapIIM{i Hay4HBIH COTPYJHHUK, NOIEHT Ka-
(denpsl aBTOMATHU3ALUM TEXHOJIOTMUECKUX IIPOLEC-
COB M NIPOHU3BOJACTB APXaHIeIbCKOTO rOCyIapCTBEH-
HOTO TEXHUUYECKOro yHuBepcurera. Mmeer Ooiaee 80

I TI€YaTHBIX pa60T B 00J1aCTH JIECOTTHIICHHS.

K OIPEJEJEHUIO IPOJYKTUBHOM 30HbI FPEBHA
ITPU BBIPABOTKE NWJIOIIPOAYKIIUH

U3noxeH MeTon omnpeneieHus odbeMa NPOIYKTHBHOW 30HBI
OpeBHa NpH BapHallMM OCHOBHBIX TEXHOJOTHYECKUX (HAKTOPOB (IO-
cTaBa, 00padaThIBaEMOT0 MaTepraa, OPUCHTAIHH).

The method of defining the productive area of a log is given
under the variation of the main technological factors (delivery, pro-
cessed material, orientation).

OneHka MPOAYKTHBHOW 30HBI OpeBHA MPH MHOTOLIEJIEBOM IIJIAHUPOBa-
HHUH €Tr0 PacKpos Ha MHUJIOMPOAYKIHIO NPEATNOJIaraeT ONpeieieHue €€ OCHOBHBIX
napameTrpoB. Ha o0beM 3TOil 30HBI OKa3bIBalOT BIMSHUE pPa3Mepbl (Iuamerp,
JUInHa), cOer ¥ KpUBH3HA OpEeBHA; OPUEHTALMS HPOJOJIBHON OCH OTHOCHUTEIHHO
HampaBJICHUs ITOAaYM; MOJIOKEHHE KPHUBHU3HBI, IIOCTAaBbI Ha pacmwioBky. Ilpum
pacnuioBke OpeBeH OIHOW pa3MEpHOM IpYIIBI 3TH MapaMeTpbl MOKHO CUHTATh
YCIOBHO-TIOCTOSHHBIMH.

Lenp uccnenoBanuii — pa3paboTaTh METOJ OLEHKH MaTepPHaIOEMKOCTH
nwIonpoAyKuuu. Pasmepsl, onpenenstomye o0beM MPOAYKTHUBHOM 30HBI: TUa-
MeTp, IJHMHA, cOer, KpuBH3Ha OpeBHa, pernameHtupoBanubie [ OCT 9463-72
«JlecomaTepualibl KpyTrJIbIX XBOMHBIX OPOA». [IpoOHOCTH COPTUPOBKH IO TOJ-
LIMHE IPUHATA B OJUH YETHBIN nuameTp A0 40 cMm.
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Crnenmdukanus BeIpadaThIBAEMBIX MTHJIOMATEPHAIOB — YETHIPEXKAHTHBIC
0030npHBIE Opychs. HopMaTHBBI BBIXOJA TaKUX OpYChEB YCTAHOBJICHBI IS
ycinoBuil  mpowusBojcTBa  mwiomarepuanoB no ['OCT 26002-83, 848676,
24454-80.

OpuenTanysi OpeBHa Ha MPOMEXYTOYHOM 3Tare TEXHOIOTHIECKOTO MPO-
mecca MpU THONMYyYEHHH YeTHIPEXKAHTHBIX O030JBbHBIX OpYyCheB IpearnosnaraeTt
CMEITICHUE BEPITMHHOTO TOPIla OTHOCHUTEIRHO KoMJjeBoro B mmamasone 0,1 ... 0,4
pasHoctu ux auamerpoB A [7]. 3agano A, = 0,35 (D - d).

[Tomoxxenne KpuBU3HBI OpeBHA — BBEPX WM B CTOPOHY, MPOTHUBOIIOIOXK-
HyI0 HampasJsttomieit 6aze [8]. O030mpHBIE OPYChS PACHITUBAIOT HECUMMETPUY-
HbIMH TIocTaBami [1, 2, 4]. upuna u TONIMMHA OpPyCheB (PACCTOSIHHE MEXAY
TEXHOJOTHYECKUMHU 0a3aMu) PerIaMEHTHPYIOTCS IIUPUHOW MOCTaBa MEPBOTO H
BTOPOTO MPOX0/IA C YIETOM MPHUITYCKOB Ha 00pabOTKy.

BrIxos yeThipexKaHTHBIX 0030JIbHBIX OPYChEB P, ONPECIIsIn B 00IIeM
ciy4dae o opmyiie

Vo
P0.6 — .0

100 %, (1)
op
rne Vo5 — 06BeM 063016HOTO Gpyca, M';
Vs, — 00bEM OpeBHa, M.

O6beM V, s HaXOAUIM KaK pasHHUIly 00beMOB OpeBHa Vg, U ropObLIbHOM
gactu V;, mepepabaTsiBaeMoii B IIEIy:

V0.6 = V6p -2 VF. (2)

O6beM TopOBLISL
V.= I S, dx, 3)

re  S,— IOk ONEePEYHOro CeUeH s FOPObLIS, M;
li, I, — BepXHUIl W HIWKHUHA [OpeAeNbl HHTETPUPOBAHMS, OTPaKaroIlue
UIMHY ropObUIst B cucteme x0y.

Omnpenenenue mapaMeTpoB TOPOBUICH C y4EeTOM pe3yJbTaTOB PaCIUIOB-
KM U3710keH0 B pabote [3]. O6beM roposuteit o hopmysie (3) BEIYUCISIIN METO-
nom ["aycca [9] ¢ ucnonb3oanuem II9BM.

B 1abn. 1 mpuBeaeHsl pazmepsl 0030JbHBIX OpYyCheB U3 OpEeBEH pa3HBIX
JMaMETPOB PU CPEeIHEH UX JJIMHE 5,2 M M HOPMAJILHOM cOere Jyisl TOJIIUH J10-
cok 22, 38, 50, 75 mm u mupuH 100, 125, 150, 175, 200, 225 mMm. Pa3meps! gaHsl
C YYETOM IPHUITYCKa Ha 3aYHUCTKY, PAaBHOTO 3 MM Ha KaXXyIO MJIacTb.

HopmatuBHBI# BBIXOA 0030JIbHBIX OpychbeB (TaOJ. 2) mpencTaBiieH Kak
CpeAHEB3BELICHHAs BEJIMYHHA!

H0.6 = YiZ:—Pé‘G (4)

_ZYi’
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Tabnuma 1

Pa3smepsl 0030/1bHBIX OpycbeB (MM)

6??;;?}3\4 [Mupuna Tonmuza
14...16 162,2 167,7
18 188.,9 1923
20 214,5 218,8
22 240,0 218,8
24 240,0 270,4
26 265,5 270,4
28 2922 296,9
30 316,7 327,77
32 3434 327,77
34 370,1 351,5
36 396,8 372,0
38 396,8 404,5
40 450,2 431,0
Tabnuma 2

HopmaTuBbl BbIX01a 0030/1bHbIX OpyCcheB

[uamerp Be1xo1 003051BHBIX OpYCheB, % OT 00beMa OpeBHA Hopwmarus,

OpeBHa, TIPH €T0 KPUBH3HE, % %
cM 0 1 2

14...16 90,64 78,16 58,90 86,30
18 93,46 83,95 64,84 89,80
20 95,39 87,65 71,16 93,02
22 93,48 85,42 69,64 91,20
24 94,45 88,80 76,17 92,75
26 94,13 86,48 73,67 92,73
28 93,54 88,52 77,55 92,04
30 96,49 94,02 84,92 95,73
32 94,64 89,64 79,88 93,71
34 96,57 93,95 85,58 96,39
36 96,57 94,15 86,56 96,40
38 95,83 93,62 86,72 95,68
40 98,31 96,34 90,08 98,10

rme Pl — BBIXO] 0030JbHBIX OpYCheB, % ;

Y; — coneprkanne OpeBeH M0 KPUBU3HE IS KAXKI0T0 JuaMeTpa (IPUHSTO
1o [6] ay1st pacnpe/iesieHus eJIOBBIX OPEBEH B 3aBUCUMOCTH OT JiMa-
MeTpa U KPUBU3HBHI).
Buisoo
Haunbonee panroHa bHbIN MPOAYKTHBHBIN 00beM OpeBHA JIJIsl BHIPAOOTKU
MUJIOMATEPUAIIOB OTPaHUYMBaETCS 00pa3yroliell 0030JbHOTO YETHIPEXKAHTHOTO
Opyca, BHchIBarolierocsi B OpesHo. Ero moctpoeHune o0ycioBIEHO BBIOJHEHH-



K onpeoenenuio npodyxmuenotl 30nut 6pesHa... 127

eM YCJIOBHH TTOJTydeHHs] HanOOJIBIIETO BBIXO/A IMMIOMATEPHAIOB, MHHUMHU3AINN
OTXO/IOB JIPEBECUHBI OpeBHA B TOPOBLIb.

[onmy4yeHnHble pe3ynbTaThl MPOBEPEHBI THAPOCTATHYECKHUM METOAOM JKC-
MEePUMEHTAIFHO ¥ TIO3BOJISIIOT YIIPOCTHTH PacdeThl OajlaHca APEBECHHBI.

CIIMCOK JIMTEPATVYPBI
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ABToped. auc. ... A-pa TEXH. HayK. - ApxaHrenbck, 1998. - 46 c. [6]. AmnekceeB
A.E. XapakTep pacmpe/eiicHusl eIOBOr0 MUIOBOYHOTO CHIPhS M0 KpuBH3HE // Pe3eprsl
UCTIONIb30BAaHMA MaTEepPHANBHBIX M TPYAOBBIX pecypcoB: Hayd. Tp. - ApXaHTeIbCcK:
[MHUNMO/, 1988. - C. 12-19. [7]. A.c. 1355488 CCCP, MKU B 27 B 1/00. Cmoco6
pactmioBku Opesen / B.I'. Typymes, A.E. AnekceeB. - Ne 38611221/29-15; 3asBneHo
30.12.84; Ony6mn. 30.11.87, bronm. Ne 44 // Otkpertus. M3o0perenns. - 1987. - Ne 44. -
C.71. [8]. A.c. 1824300 CCCP, MKHU B 27 B 1/00. Cmoco0 pacmunoBku opeser / B.T.
Typymes, A.E. AnekceeB - Ne 4837134/15; 3assnerno 11.06.90; Omy6:x. 30.06.93, Brod.
Ne 24 // Orkpoitust. M3o6perenus. - 1993. - Ne 24, - C. 69. [9]. Ay66ens I'. Cmpa-
BOYHUK 1o Maremaruke. - M.; JI.: OHTU-HKTII CCCP, 1936. - 320 c.

Ioctynumna 17 nexabps 1996 r.
VK 630%812

B.B. JVHAEBA, B.®. [VHAEB

Jlynaesa Banepus BukrtopoBHa poamnack B
1938 r., okonumna B 1960 r. ApxaHrenabckuil nena-
TOTHYECKHH HHCTHTYT, KaHIUIAT TEXHUYECKHX HayK,
JIOIIEHT Kadeapsl TEOPETHIECKOH MEXaHUKH ApXaH-
TeNbCKOT0 TOCYIapCTBEHHOTO TEXHHUYECKOTO YHH-
Bepcurera. Vimeer 45 meyaTHEIX TPYIOB B oOiacTu
COBEPIIICHCTBOBAHNS JI€PEBOPENKYIIET0 HHCTPYMEHTA
U IIPOIIECCOB JIECOMMICHUSL.
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Jynaes Bnagumup ®enopoBud poamics B
1938 r., oxonunn B 1970 r. Ceepo-3amajHblii
3a0YHBIH MONUTEXHUYECKHH HHCTUTYT, KaHIUIAT
TEeXHUYECKUX HayK, TOLEHT Kaeapsl aBTOMATH3a-
IIMU TE€XHOJOTHMYECKHUX IPOLIECCOB U MPOU3BOJICTB
ADpXaHre/bCKOro rocyJapCTBEHHOIO TEXHUUYECKO-
ro ynuBepcurera. lmeer 42 medaTHBIX Tpynda B

oOsactu ABTOMATHU3alMU IIPOLECCOB JICCOITMIICHU . I l

MMPOrHO3UPOBAHUE MEXAHUYECKHX CBOVICTB
IIMJIOMATEPHAJIOB

ITonydyeHo ypaBHEHHE, OMHCHIBAIOIIEE CUIY peaKIMh MaTe-
puana npu Ae(GOpMUPOBAHUU C MOCTOSIHHOW CKOPOCTBHIO B 3aBHCHMO-
CTH OT CJIO)KHOCTH CTPYKTYPbl M HAKOIUICHHBIX TMOBPEXKICHHIA; CO-
CTaBJICHBI AITOPUTM (DYHKI[HOHHPOBAHUSA MeXaHu3Ma aedopMuposa-
HUS W TporpaMMa oOpaOOTKH pe3ynbTaTOB HWCIBITAHWN Ha S3BIKE
TTackaisb.

The equaition has been set up, describing the reactive force
of the material under deformation with constant speed depending on
the complexity of structure and damages occurred; the algorythm is
developed for functioning the deformation mechanism as well as
programme of processing the testing results in Pascal.

MexaHudeckue CBOMCTBA IWIOMATEPUANIOB — MOAYJIb YIPYrOCTH U
MPOYHOCTh — MHTEPECYIOT MOTpeOuTeNnell B mepByto odepens. OrmpeneneHue B
MTPOM3BOJICTBEHHBIX YCJIOBUSAX ITOKa3aTelei dTHX CBOWCTB MPEICTABISET COOOM
CJIOKHYI0 TEOPETUYECKYIO U TEXHUYECKYIO 3a7a4y.

B nepBpIx paboTax Mo aBTOMAaTUYECKOMY ONPEACTICHHIO MEXaHMYECKUX
CBOJCTB  MCIIOJIB30BAITH CJIEYIOLIYI0 TEOPETUYECKYI0 3aBUCUMOCTb MEXKIY Ipe-
JIETbHOW CHWJIOW pEaKIMu y, MPUIOKEHHOM Harpy3kod P 1 BBI3BAHHBIM €10
MPOTUOOM X:

y=k§+ci36, )

riae k — ko3 PUIMESHT NPONOPIUOHAILHOCTH, YUUTHIBAIOIIUN TIOPOY APEBECUHBI
U CEYCHHE NWJIOMATepHalia;
¢ — KO3 PUIMEHT, SKCTIEPUMEHTATILHO OIIPENSIsIeMbIi TSl KaKJ0U TOPOJIBI U
CCUCHHS,
O — CPEIHEKBAPATUUECKOE OTKJIOHEHUE MOTPEIIHOCTH H3MEPEHUN U BBI-
YUCIIEHUH.

"Tonskos A.Jl. Hccnegoanue Metona MIPOYHOCTHOW COPTUPOBKHU AJIS KO-
JIECHBIX HECYIIUX KOHCTPYKIWii: ABTOped. Iuc. ... KaH]. TexH. Hayk. — JI., 1972. - 20 c.
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Koaddumment koppensunu » MexXIy NMpeaeabHOH HArpy3Kol y M Ipo-
rudom x m3mensiercs ot 0,5 go 0,8. M3-3a HU3KOI TOYHOCTH MPOTrHO3a MpeAeb-
HOM Harpy3Kd OTKa3aJIUCh OT UCIBITATCIbHBIX MEXaHU3MOB, HCIIOJIB3YIONUX CO-
otHomeHue (1).

Boree BBICOKYIO TOYHOCTH IIPOTHO32 0OECIIEYHBAET CIIEAYIOIEe IMITUPH-
YECKOE COOTHOIICHHE (CM. CCBUIKY Ha ¢. 128):

a

Yy ST e %
1+e7P07)
, )
Y= W -z
rae ¥, — TIOTIEpEeYHAs CHJIa TIPY TPOTHOE X;

V, — TIOTIEpeYHast CHJjIa TIPH CMATUH /I B MOMEHT M3Trnoa X;
a, b, c, d, p, q, v, z— dmnupuyeckre K03(QOUIHEHTHI, XapaKTepU3YIOIne MeXa-
HUYECKHE CBOMCTBA MUJIOMaTepHaa.
[IpenenbHyI0 HArPy3Ky Yy, BEIOMPAIOT 110 YCIOBHIO
[V +(043..046)a;
Ynp = Min
{yh:r +(043...046)p,
TZe Vy=. — IIONEpEeYHas CwiIa MpU X = ¢, KOTOPOH COOTBETCTBYET MaKCHUMYM
NEpPBOIl MPOU3BOIHOM Y, 1O X;
Vp =, — TONIEPEYHAs CHJIa TPH CMITUU /i = F, KOTOPOH COOTBETCTBYET MaKCH-
MyM TIepBOH MTPOU3BOIHOM ), TIO /.

[IpakTika nmokasana, 9To MPOTHO3 MPeAETFHON HAarpy3Ku 1o hopmye (2)
CHpaBeIJIMB TOJIBKO JUISl TIOMIEPEYHOro M3ruba mujaoMarepuaia ¢ TOH jKe CKOpo-
CTBIO IePOPMHUPOBAHUS, YTO U MIPU MCIIBITAHHSIX.

s obecniedeHus: mporHo3a ¢ ommbkoi He Oosiee £ 5 % HE0OXOIUMO
nedopmupoBaTh obpasert 1o 0,7 ... 0,8 MaKCUMaILHO BO3MOXKHOW AedopMarui,
OJTHAKO IPH 3TOM B HEM MOSIBIISIIOTCS 3HAUUTENILHBIC Pa3pyLLICHHUS.

Haubonpimas TOYHOCTh POTHO3a MPeebHON HArpy3KH Oblia ToTydeHa
nocje pa3pabOTKM MaTEeMaTHYECKOTO OMUCAHUS AHarpaMMbl J1eGopMUpOBaHHUS
MaTepHaJIoB, OTPAXKAIOLIEH pa3BUTHE CHIIBI peakuu o0pasua npu aedopMupoBa-
HUM (COKATHH, PACTSHKEHUH, U3THOE) C MOCTOSIHHON CKOPOCTEHIO.

[Tpu 3TOM OBLIIM OTMEUECHBI CJICYIONIUE OCOOSHHOCTH JIehOPMUPOBAHUS:

1) npesecuHa mpezacTaBiseT COOOH MHOTOKOMIIOHEHTHBIH MaTepHal,
OpUYeM KaKIbl KOMIIOHEHT SIBIISIETCS aJINTUBHON COCTAaBIISAIOLICH MPOYHOCTH
oOpa3ia;

2) KONMYECTBO KOMIIOHEHTOB 3aBUCHUT OT CTPYKTYpPbI M HAKJIOHA BOJIOKOH
B 00pa3siie, MecTa BBHITWIOBKA 00pa3ia u3 OpeBHa;

3) Bce KOMITIOHEHTHI MaTepHalia pa3pyIalTcs ¢ OAMHAKOBOW CKOPOCTHIO,
HUMEIOT pa3uyuHBbIe IeOopMaIlii U MOAYIIN YIPYTOCTH;

4) HavyanbHBIN (BOTHYTBIM) YYacTOK OTpPaXkaeT BCIO NMPEIBICTOPHIO Jie-
¢dbopmupoBaHus 00pasia, BKIFOYas MEXaHHUECKHe BO3ICHCTBHS IIPH PACIIUIIOBKE,
TPAHCHIOPTUPOBKE, MAKETUPOBAHUH U CYIIIKE;

5) MHOTOKOMITOHEHTHBIH MaTepral MOXXET UMETh MapajieNbHylo, Iociie-
JI0BaTENbHYIO0 1 KOMOWHUPOBAaHHYIO CTPYKTYPY;

9 «JlecHoit xypram» Ne 2-3
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6) y Marepuala ¢ mapajuielIbHON CTPYKTYpOU U3 # KOMIIOHEHTOB Jiehop-
Malli paBHBI, @ CUJIa pEaKIUH SIBISETCS CYMMOW peakuii BceX KOMIIOHEHTOB;

7) y Matepuana ¢ mocjaeaoBaTebHONH CTPYKTYpOH U3 # KOMIIOHEHTOB Jie-
(hopmarus paBHa cymme AeopMannuii BCeX KOMIIOHEHTOB, a CHJIA PEaKInu Kax-
JIOTO KOMIIOHEHTA paBHA CHJIe PeakIuy oopasiia.

Bce nepeuncnennbie 0coOEHHOCTH OTpaXkaeT ypaBHEHHE AJIsl MaTepUaioB
C IapaJuIeIbHON CTPYKTYpPOH:

Xi

yERAR = Y = Y khme e T =l1-e | (3)
i=1 i=1

_Xit¥puc Xit Xy i

IJIe y; — CUJIA PEaKIUHU i-r0 KOMIIOHEHTa MaTepHana;
k; — K03 GUIMEHT IPONOPIIMOHATEHOCTH (aHAJIOT MOAYJISI YIPYTOCTH);

BH! —

X; + Xy €CIH X; +X s SX 55
zZ; =
>Xx

X o1 > CCIIH xi+xBHi 0i>
X; — nedopmanus i-ro KOMIOHEHTA, COOTBETCTBYIOLIAsI CUIIE );;
Xew; — BHYTPEHHSS IehOpMaIis i-r0 KOMIIOHEHTA;
Xoi — TOCTOSIHHAS 1e(OPMHUPOBAHHUS i-TO KOMITIOHEHTA (pe3epB AehopMalnn);
v — CKOPOCTh JiepopMUpOBaHUS;
to; — IOCTOSIHHASI BPEMEHH Pa3pyIICHUS i-TO KOMIIOHEHTA;
Xpi — pa3Mep aehopManuy 10 UCHBITAaHUI.

Ypaeaenue (3) orpakaeT (HU3MYECKUI CMBICT Mpolecca aedopmupoBa-
HUS MHOTOKOMITOHEHTHOTO MaTepuana. OHO COAEP)KUT Takhe OIEHKH, KOTOphIE
paHblle HE ObUIM M3BECTHBI: X, — MaKCUMaJlbHas AepopMmaius, KOTOPYIO MMEI
oOpasell JI0 Ha4yaja UCIBITAHUH; Xy, ; — JeQOopMaIys, BEI3BaHHAS BHYTPEHHUMHU
HaNpspKEHUSMHU (HampuMep, OT BO3/AEUCTBUII HEpaBHOMEPHOCTH BJarocoiepika-
HUSI, TEMIIEPATYPHOTO TOJIS B MaTepuale u T. 1.). C MmoMomIpio 3TOro ypaBHEHUS
MOXXHO OILIEHUTh W JPyTHe MEeXaHWYeCKHe CBOWCTBA (HAmpHUMeEp, MOCTOSHHBIE
paspylieHus, KOTOpBIE OO0 CHUX IIOp OMIPEAECIsId OTACIBHBIMU CHEIUAIbHBIMU
AKCIIEPUMEHTAMH).

Jus pemenust ypaBHeHus (3) Obuta cocTaBiIeHa MpOTpamMma, OCHOBaHHAS
Ha MeETodax SKCHOHGHHHaHBHOﬁ alfmnpoxkcumMal, HaWMCHBIINX KBaApaTOB
u l'aycca.

Brinonnenue nporpamMmbl HAUMHAETCSl C BBEICHUS YHMCIIa U3MEPEHUU U
pe3ynbTaToB u3MepeHuil. IIporpamMma aBToMaTH4ecKu orpenenser 10 12 KoMrio-
HCEHTOB.

B kauecTBe KOHTPOJIBHOTO MpUMEpa UCHOJB30BAIU 25 HAYalbHBIX pe-
3yJIBTAaTOB H3MEPEHUs 00pasia, KOTOPHIX pa3pyImics nocie 62 n3MepeHui.

CpaBHeHI/Ie OKCIICPUMCHTAJIBHBIX MW PpPaCyYCTHBIX [JaHHBIX IIPUBEACHO
B TaOnuIe.
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Cua peakiuu, H AGCOITIOTHAS TIOTPEITHOCTD

pacyeTHast 9KCTIIEPUMEHTATbHAS n3Mepenus, H

6 103,0 6 062,5 - 40,5

7 181,1 7237,5 + 56,4

8117,0 82125 +105,5

8 899,8 8987,5 + 87,7

9 528,6 9 587,5 + 58,9
10 009,2 9 987,5 -21,7
103514 10225,0 -126,4
104523 10 250,0 -202,3

AOcomoTHas MOrp€uIHOCTb HUCIIBITAaTCILHOM YCTAaHOBKH COCTaBHJIa
250,0 H, makcuManbHOE pacXOKICHUE HKCIEPUMEHTAIBHBIX JaHHBIX C pacyeT-
HeIMH — 202,3 H.

N 62

JlaiibHOCTB TIpOrHO3a d = =55 = 2,48, T. €. U3MEpeHHs HEOOXOIH-

pac

MBI TOJIBKO Ha Ha4YaJIbHOM YYaCTKE€ Harpy>X€Husd, Ipu 3TOM OO0JIA HCIOJIb30BaH-

{

1
HBIX JaHHBIX D = —=—L% = 04 Ge3

max

MOTePH TOYHOCTU pe3ynbTaTa (Npax —
YHCIO M3MEPEHUH [JI0 pa3pylLICHUS;
Npae — UHCIIO U3MEPEHMH, HCIIONb- 30-
BaHHBIX B pacyeTax).

OTO CBUAETENBCTBYET O TOM,
YTO 3IMIUPUYECKOe ypaBHEeHHE (3) OT-
pakaeT OOBEKTHBHYIO (DU3NYECKYIO 3a-
KOHOMEPHOCTb.

J1st MCTIONB30BaHUS YpaBHEHHS
(3) Ha mpaKTHKE MOXKHO HMPUMEHSATH HC-
MBITATEIHHYIO TEXHUKY, HMEIOIIYIO CTa-
OWJIbHYIO CKOpPOCTh JBIDKCHHSI MeXa-
HU3Ma Harpy>KeHHsl, SJIeKTPOHHbBIH CheM
WHPOPMAILIMK O TIEpEMEIICHUN U CHIIe
peaxiuu.

ANTOpUTM  yIpaBleHUs NpU-
BEJICH Ha PUCYHKE.

Ilepen HayasioM nUKIIA U3MeEpe-
Hus ounmaoT peructpsl YMIIK (ome-
parop /) U OXHIAIOT MOSIBICHUS JOCKU
(AHA = 0) — omepatop 2. Ilpu mosie-
HUM JIOCKU Ha M3MEPUTEIHHON MO3UIIUU
B peructp K 3aHOCAT pe3ynbTaT H3Me-
perust cuabl (omeparop 3), BKJIIOYAIOT AJNTOpDHTM YNpABICHUS MEXaHU3MOM
MexaHusM gedopmupoBanus (omeparop ACPOPMUPOBAHMS M HM3MEPECHHs CHIIbI
4) n onpenensroT MOMEHT Haydana aedop- peakiuy 1 iedopmariiu

9*
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MHpOBaHUS 00pasma (orepatop J). Jlo Tex mop, Mmoka Mmoka3aHus CHION3MEpPHUTE-
ISl He YBEJNUYaTcs Ha 3 eAMHUILIBI U3MEPEHHS, PETHUCTPALMIO HE MPOU3BOIAT. Tak
pemiaercs 3aJa4ya aBTOMATH3alMU OMpeNesieHUs] Hayala KOOPAWHAT JuarpaMMbl
nehopMHUpPOBAHUSL.

B cayuae BbIIONHEHMsI omeparopa S5 omepaTopoM 6 yCTaHABIMBAIOT B
HYJICBOE COCTOSHHE CYETYMK uucia u3MepeHud (x = (), onpamuBaroT IaTYUK
npupamenus nedopmaiuu (oreparop 7), MpoAobkas nedhopMHUpOBaTh TOCKY
(omepatop §), ¥ CO3MAIOT MACCHB TIap YUCEN aeopMaIus — cujia peakiuyi TOCKH
(omeparopst 9, 10), OIHOBPEMEHHO IPOBEPSsl CKOPOCTh MPHUpPAIIEHUS CHIIBI 110
TpeM uzmMepeHusaM (oneparop 11):

AA:yx—2+yx_2yx—l-

B cnyuae AA = 0 peructpupyiot /M = x (onepatop /2) u AOCKYy pas3rpy-
xarot (omeparopsl /3, 16), omHOBpeMEeHHO mepeaasast naHHble B OBM miis obpa-
6otku (onepatopsr 14, 15). Ilocne oxonuaHus mogsema omnepaTop /6 mepeBOAUT
BBHITIOJIHEHHE aJTOPUTMa Ha Havaso.

3HayeHs] TIOCTOSIHHBIX ypaBHEHHUs (3) ONpenendioT Mo MporpaMMe Ha
si3bIke [lackanb 3a BpeMsi 0OpaTHOro ABMKCHHS MEXaHU3Ma 1e(OPMHUPOBAHUSL.

IToctynuna 26 urons 1996 r.

VK 674.023

JIL.B. OPJIEHKO, E.O. OPJIEHKO

Opnenko Jlrogmuia BragumupoBHa poauiach B
1967 r., okonumna B 1989 r. Apxanrenbckuii Je-
COTEXHWYECKUIl HHCTUTYT, KAHIUJAT TEXHUIECKIX
HayK, JOLEHT Ka(eApbl NPUKIATHOH MEXaHUKH WU
OCHOB KOHCTPYHPOBaHHsSI ApPXaHIeIbCKOTO TOCy-
APCTBEHHOTO  TEXHUYECKOTO  YHHUBEPCHTETa.
Nmeer 20 meyaTHBIX paboT B 00NACTH HCCIENOBaA-
HMS IIPOLIEcca Pe3aHus IPEBECHHBI.

Opnenko Eprennii Onerosud pomuncs B 1959 r.,
okoHuUMI B 1981 1. ApXaHrenbCKuid JeCOTeXHUYe-
CKMI WHCTHTYT, KaHAWJIAT TEXHWYECKHX HayK,
JIOLEHT Ka(eapsl MPHUKIATHOH MEXaHUKU U OCHOB
KOHCTPYHPOBAaHHA  ApPXaHTeIbCKOTO  rocynap-
CTBEHHOTO TEXHHYECKOro yHMBepcutera. lmeer
20 medaTHBIX paboT B 00JIACTH HCCIIETOBAHUS
TpeHUsI ¥ U3HALIMBAHUA 3y0UaThIX Iepeaad.
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AHAJIM3 HATIPSIKEHHOTI'O COCTOSHUSA APEBECHUHBI
IIPU PESAHUU

ITpennoxkeH anropuT™ peHIeHNs 3aJadd O HaNpPsHKCHHOM CO-
CTOSIHUM JPEBECHHBI NPHU MPOAOJIBHOM M TOPIOBOM PE3aHUHU, OCHO-
BaHHBI HAa METOJIe KOHEUHBIX 3JIEMEHTOB, INPUYEM JAPEBECHHA pac-
cMaTpuBaeTcs Kak OPTOrOHaJIbHO aHU30TPOIHBIM MaTepuail.

The algorythm of problem solving is suggested related to the
timber stress under length and butt cutting, based on the method of
final elements, timber being viewed as orthogonal ansotropic material.

HccnenoBanve HANpsHKCHUH B IPEBECHHE TIPU €€ PE3aHUH PACCMOTPEHO B
MHOT'OYUCJICHHBIX 3KCIICPUMCHTAJIBHBIX U TCOPECTUUCCKUX paGOTax. OIIHaKO B
pacUeTHOW MPaKTHKE MOKa MCIOJB3YIOT YIPOIICHHBIC MOJXOAbI K MOJEIUPOBA-
HUIO TIpollecca pe3aHMs. 3ajada Mo ONPEIEeNICHHIO HAMPSHKCHHOTO COCTOSHUS
JpeBECHHBl OCHOBaHAa Ha TEXHHYECKOH Teopuu aedopmarnmu crepxkued. [lpu
3TOM OTJAEISACMBIN CJION MPEJCTABIAIOT MO0 Kak KOHCOJbHYIO Oanky [2], mubo
Kak 0anKy Ha ynpyrom ocHoBaHuH [8]. OUeBHAHO, UTO 3TH pacUETHEBIE CXEMBI HE
MO3BOJISIFOT TIOJTHOCTBIO OLICHUTH HAIMPSHKEHHOE COCTOSHHE B OKPECTHOCTH BHE]I-
psemoro pe3na. Kpome Toro, cxembl-0anku 0o0pa3zyroTcs B pe3yjbTaTe KaKHX-
00 pa3pylICHUA, MPH 3TOM U3 PACCMOTPEHHS HCKIIOYACTCS 3HAYUTEIbHAS
4acTh Mpolecca HarpyKeHHS.

B pabotax [5, 6] 3amauy 0 HaNpPsHKEHHOM COCTOSIHMU JPEBECHUHBI PEIIAIOT
C TIOMOUIBIO MeToaa ceToK. OIHaKO pelieHre OIy4YeHO I U30TPOITHOTO MaTe-
pHana v pe3yabTaThl pacyera sIBISIOTCS MPUOTHKESHHBIMH.

[o Hamemy MHeHMIO HanboJee 1enecoo0pa3Ho A aHAIN3a HAIPSKCH-
HO-IIe(l)OpMI/IpOBaHHOFO COCTOsAHHMA HUCITIOJIB30BaTh METO/J KOHCYHBIX 3JIEMCHTOB B
dbopMe TmepeMeneHuid IS TPEYrOJbHBIX JJIEMEHTOB C TpeMs CTENCHIMH
cBoOobI (puc. 1). Huke MBI paccMaTpuBaeM JPEBECHHY KaK OpPTOTOHAIBHO
AHU3OTPOIIHBIM MaTepual. Opna w3
TJIABHBIX OCEH aHU30TPOIMH COBMAJIACT C r’
BEKTOPOM TIO/Ia4yM, JApyras — MepreHIn- 4
KyJigpHa ed. JIns mpoJoJIbHOrO pe3aHud )
HaTpaBJIeHUE BOJIOKOH COBIIAIAET C OChIO
x (@), nns TOPIOBOTO — C OCBIO ) (7).
Harpyxenue apeBecHHBl IPOU3BOIUTCS
nepeMeleHreM pe3ia, Py 3TOM ToJiara-
eTCs TIMHEWHAs! CBSI3b MEX/Y HAPSIKCHU-
MU U TiepeMe- IeHusMu. Ecnmu onpene-
JICHO HAIpS- )KEHHOE COCTOSIHUE 00JIacTh
JUIs €IMHUYHBIX MEpEMENIEHUH pe3lia, TO 0 @ 7
U APYTHX TEepeMELIeHUH HaIpspKeHHS
YMHOXAIOTCSI HA COOTBETCTBYOIIyi0 Be- DHC. 1. PacuerHas cxema (h = 4 mwm,
JINYUHY NlepeMenieHus. PacyeTsl BBINOI- 6=55°)

=
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HEHBI /IS CIeYIOMNX 3HAYSHUH YIIPYTHX XapakTepucTtuk: E, = 16 225 Mlla, E,
= 400 Mlla, E, = 701 Mlla,
G,, = 645 MlIla,v,, = 0,028, v, = 0,330. [IpuBeneHHbBIC 3HAYCHUS MIPUHATHI 11O
JaHHBIM Pa0oTHI [1] AT e0BOM ApeBeCHHBI BIaKHOCTBIO W= 15 %.

Jlnst 6onee BIaKHOM PEBECHHBI TIEPECUET YIPYTHX XapaKTEPHCTHK IIPO-
n3BOAMIHN IO hopmyie [3]

Ey=E;s—o(W-15), (1)

rzae Eys — COOTBETCTBYIOIIMI MOy b ynpyrocTu ainst W= 15%;
O — TIOTTPABOYHBIN KO3(PPHUITHEHT.
[Ipu oTpunarenpHBIX TeMmeparypax (Mep3nas IpeBecHHa) yIpyrue Xa-
PAKTEPUCTUKU HAXOAUIH 1O Gopmyiie [4]

ET :E20 Kt, (2)

rae K, — temnepaTypHbiil ko3 GuUneHT;
E5) — COOTBETCTBYIOIUI MOJLYJIb YIIPYTOCTH, ONIPEIEIICHHBIN IIPY KOMHATHON

temrepatype (¢ =20 °C).

IIpoBeneHHBIE pacyeThl MOKA3AIM CIEAYIOLIEE.

Jis IpoJoaBbHOro pe3aHusl APEBECHUHBI NPH JIOOBIX €€ THAPOTEepMUYe-
CKHX COCTOSIHMSIX HaumOOJIBIIMM W3 BCEX HaNpsDKEeHHH sBisiercs o,. Hemocpen-
CTBEHHO Y JIe3BHs pe3lla HMEeT MECTO KOHIeHTpauus HanpsbkeHuil. Ilepen pe-
Kylleld KpOMKOH 00OpasyeTcs 30Ha CXKaTusi, 32 pe3lOM — pacTsikeHus (puc. 2).
Tak kak IpeBecuHa NPU PACTSKEHUU B HAIIPABICHUU BOJIOKOH UMEET ITPOYHOCTH
IIOYTH B 3 pa3a BbIlIe, YeM NPHU CKAaTHUHU, TO TH HANPSDKEHUS HE ONACHBI U HE
MOTYT TOCITY>KUTh IPUYMHON BO3HHUKHOBEHHS aKTOB pa3pylieHus. Co cTOpOHBI
MepelHEN TPaHH pe3lla XapakTep pacHpelesieHusl G, MO TOJIIIMHE CHUMAaeMOIo
ciosi He u3MeHserca. B obGmactu, pacmonoKeHHON HKXKe IIIOCKOCTH pe3aHus,
HanpspKeHUs ObICTPO yOBIBAIOT 1O MEpE yOaJIeHHs OT JIC3BHUSI.

Puc. 2. Pacnpenenenune HanpspkeHU B moc-

4@

[ _2_;

I ([

i KocTH pesanus (cedenwe [-I) mpu ropuson-

/
S f i TaILHOM MepemerieHnu pesra (u = 1 MM) B
i 7 npolrecce MpoAOJABHOTO pe3aHus: | — Tainas
240 —2 ‘ npeecuna (W =15 %); 2 — wmepanas apese-
’ cura (W =30 %, t = — 30 °C); a — o, (MIla);
% 0 — 1., (MIla)
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Hanpsxenust o, no Bcelt obnactu aedopmanuu Mansl (He MPEBBIIIAIOT
2 % or o,), Xapakrep UX pacIpeleNeHHs aHaJOTMuYeH XapakTepy
pacmpeneseHust G,.

Haunbonpime xacarenbHble HANpsHKEHUS BOSHUKAIOT B IUIOCKOCTH pe3a-
HuA. VX MakcuMalibHBIE 3HaUeHUs cocTaBisioT 25 ... 30 % ot o,.

VYBenuueHue BIaXHOCTH IPEBECHHBI NPUBOJAUT K YMEHBIICHHIO BCEX
HanpspkeHuil. OQHAKO W3MEHEHHE HaNpsDKEHUH HE SIBISETCSl CYIIECTBEHHBIM.
ComnpoTHBIIEHHE JPEBECHHBI PE3AHUIO M0 MEPE YBEIMUYCHHUS €€ BJIAKHOCTH CHH-
KAaeTcsl, TaK KaK MPOUCXOIUT CHIDKCHHE TIOKa3aTellell MPOYHOCTHBIX CBOUCTB.

IIpu BHeapeHMHU pe3la B MEP3IIYI0 APEBECHHY HANpPsDKEHHUs YBEJINYHMBA-
1oTcs Oosee 4eM B 2 pasa 1o CpaBHEHHIO C¢ Tajod. KauecTBeHHas KapTwHaA pac-
npeeNeHns] HalpsDKEHUH TIPU 9TOM He U3MEHSETCS.

Ilo mepe BHeapeHus peslia HampspKeHUs Bo3pacTaroT. llomyueHHoe pac-
npeneeHne HaNpsHKEHUH COXPaHSAeTCs 10 MOSBJICHUS MEPBBIX aKTOB paspylle-
HUs (104 pa3pyLICHUSIMH IOHUMAIOT CMATHE BOJIOKOH, TIOTEPIO MU YCTOHYHBO-
ctH, oOpa3oBaHue TpelH). Bce 3TH sSBIEHUS MOYKHO paclieHHBATh KaK HACTYTI-
JICHHE TpenenbHoro cocTosiHuA. Ero onmceiBaroT ypaBHeHueM [1]

i.}.i_’_i_ﬂ:l’ (3)
oo O3 To %0990
T€ Gp, Ogp — IPEAENIBl NPOYHOCTH JIPEBECMHBI B HAIPABICHUM TIJIABHBIX OCEM
AHU30TPOINH (€CIIH OCh X HalpaBJleHa BJIOJb BOJIOKOH, TO Gy = Gy, a
Gy €CTh G, WIM G, B 3aBHCUMOCTH OT TOTO, KaKas IJIOCKOCTh aHH-
30TPOIHH pPacCMaTPHUBAETCA — r'd WIH {a);

To — Ipelie] IPOYHOCTHU APEBECHUHBI HA CIIBHT.

Pa3mep obOnacTu BIOSTH BOJIOKOH, HAIIPSDKEHHOE COCTOSTHUE KOTOPOH yI10-
BreTBOpseT (3), B JajpHEMIIeM, HE3aBIUCHUMO OT BUJA MOBPEXKICHUIM, OyaeM pac-
CMaTpWBaTh KakK JUIMHY HadalbHBIX TpemuH. llepexon mx B HecTaOWIBHBIN pe-
YKUM Pa3BUTHUSA ONPEJIEIUM 110 YPAaBHEHHUIO [7]

K K
Ky Ky,

C C

=1, 4)

riae Ki, Ky — Ko3(phUIMEeHThl WHTCHCUBHOCTU HANPSDKCHUN JUIS TPEIIUH HOP-
MaJIBHOT'O OTPbIBA U IJIOCKOT'O C/IBUTA;
Kic, Ky — kpuTHUecKkue KOI(PQUIIMEHTH WHTEHCUBHOCTH HAIPSDKEHUH, OII-
penensonme CrnocoOHOCTh Marephalia COMPOTHBISATHCS Pa3BUTHUIO
TPEILHYH.
[Ipu BeIMONMHEHNH YCIIOBUS (4) MPOUCXOAMT CYIIECTBEHHOE H3MEHEHHE
CXeMbl HarpyxeHus. YacTb MaTepuana, OoTJelleHHas 00pa30BaBIICHCS TpEIIH-
HOMW, HAUMHAET CKOJIb3UTh MO NepeaHel rpanu pesna. I[lpu 3ToM HampsKEHHOE
COCTOSIHHE OyZIeT CO3/IaBaThCsS BEPTHKATHHBIMH MEPEMEICHUSIMH KOHTAKTUPYIO-
Il ¢ pe31oM MOBEPXHOCTHIO IPEBECHHBI.
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Puc. 3. PacmpeneneHue HanpspkeHHH TpH
® { BEPTHKAJIbHBIX IEPEMEIICHUSIX KOHTAKTHOU
3 MTOBEPXHOCTH CHIUMaeMoro cios (v = 1 Mm)
n 9 = B IIpOIlECCe MPOAOJIBHOTO pe3aHus (Tanas

’ npeBecuHa, W = 15 %): 1 — B TUIOCKOCTH
2 21 pesanus (ceuenne I — 1); 2 — Ham mmocko-
a cteio pesanus (ceuenme I — II); @ — o

238 (MIla); 6 — , (MIla); ¢ — 1., (MIla)

@ ¢
ll | / 1]
b

J 2 5

| @ 5

[%\/ 1|
2 1

Pacnpenenenue HanpsiKeHU, COOTBETCTBYIOIIEE 3TOM CTaAUM HATPyKe-
HUSL, TI0Ka3aHOo Ha puc. 3. 3HAYEHUS G, B 3TOM CIIydae Majbl U HE BIMAIOT Ha pa3-
pymenune Marepuana. OHU OyIyT 3aBUCETh OT BEJIMYMHBI G,, TaK KaK paHbIIIE,
4eM Gy, M Ty, AOCTHIAIOT Ipejena NpodyHocTH. Kpome Toro, st HampsokeHUs
OKa3bIBAIOTCS TOJIOKUTEIBHBIMUA U CHOCOOCTBYIOT PacKpbITHIO TpemuH. OTMme-
YCHHBIC paHee YNPOLICHHBIE PACUETHBIE CXEMbl COOTBETCTBYIOT MMEHHO 3TOH
CTaJun HarpyxXCcHus. O‘IeBI/II[HO, YTO CHJIbI COIIPOTUBJICHUA APCBCCHUHBI BHCAPEC-
HUIO pe3lia Ha 3TOW CTaJiH 3HAUYUTEIIbHO MEHBIIIE, YeM Ha CTaJuu (OPMUPOBAHHUS
HayYaJIbHBIX aKTOB Pa3pyLICHHUS.

By HampsoKeHHOTO COCTOSHHS OTpENeNsieT BHJ CTPYKKOOOPa30BaHHMSI.
Ecnu pe3anue nmpoucxonuT ¢ OONBIIMMH YIJIaMH pe3aHus O, TO BIMSHUE MeXa-
HHM3Ma PACKPBITHA TPELIMH (IEHCTBHE G,) OKa3bIBAETCSA MEHEE 3HAUUTENILHEIM. B
3TOM CjIydae CTpy»Ka oOpa3yercst 00 MEJIKO3JIeMEHTHas1, 100 cliuBHas (TIpu
d =90 °) B pe3ysbTaTE IEUCTBUA Gy U Tyy.

IIpu TOpLIOBOM pe3aHUM IPEBECUHBI IOPHI PACIIPEACIICHNS HANIPSIKEHUI
(puc. 4) npUHIMINATIBHO HE OTVINYAETCS OT aHAJIOTMYHBIX 3ITIOP IPH MPOIOJIBEHOM
pe3anuu (cM. puc. 2). HanbonpmmMuy U3 BCeX HANPSIKEHUH 3/1€Ch OKa3bIBAIOTCSA
T,,. TeM He MeHee, NEPBBIMHM aKTaMU Pa3pYIICHHs SBJISAIOTCS CMATHE BOJIOKOH
nepes pe3loM M 00pa3oBaHUE TPEIIMH Pa3pblBa CO CTOPOHBI 3aJHEH TpaHu
pesiia B 00J1acTH pacTATUBAIONINX HANIPSHKEHUH. ODTH pa3pyIIeHHs HE MPUBOIAT K
OTACNICHUIO JIEMEHTOB CTPYXKH. Ilpomecc HarpyxeHusi OylneT MpoAoIIKaThCs
0 TeX IMOop, NMOKa KacaTelbHble HAINPKEHHUS HE NPHUBEIYT K IEpepe3aHuio
BOJIOKOH. [lepememnieHne OTAENBHBIX 3JEMEHTOB [0 TMEpeHeld  IpaHH
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Puc. 4. Pactipenenenue HanpspKeHHH B IDIOC- fo 2 J

koctu pe3anus (ceueHue I — I) mpu ToproBom Ly, \
pesanmu (v = 1 MM): [ — Tanag ApeBecHHa 7 |
W =15 %); ; 2 — w™ep3nas JpeBecHHa a

W =130 %, t =—- 30 °C); a — o, (MIla); 1,

0 — 1, (MIla) = ol [ ;

= %) ‘

| ) l
b

pe31a HE BbI3LIBACT BO3HUKHOBCHUA H&Hpﬁ)KCHHfI, CHOCO6CTBYIOHII/IX OTACICHUIO
HOCEIYIOUIUX 3JIEMEHTOB CTPYKKU. B 3TOM cilyuae cuibl COIIPOTUBIICHHUS pe3a-
HUIO OyIOyT ONpEAeNsThCS YCIOBHEM HACTYIUICHHS HPEAETIbHOTO COCTOSHUS Ha
MEPBOI CTaIUU HArPyKEHUSI.

H3menenue THUAPOTCPMHUYCCKOTO COCTOAHUA APCBCCHUHBI HE MPUBOAUT K
W3MEHECHUIO HANPSKEHHOTO COCTOSHUS, OJHAKO CIEAYEeT OTMETUTh, YTO BEIUYH-
Ha HaNpsDKEHUH MU pe3aHuM Mep3JIoN IPEBECHHBI, TaK ke Kak U MPHU HPOJ0ib-
HOM pE3aHuHM, BO3pacTaeT OoJiee 4eM B /iBa pa3a [0 CPABHEHHUIO C TaJIOiL.

IIpoBeneHHbIE pacueThl IIOKA3bIBAIOT, YTO IIPOLIECC PE3aHUs CIEAYET pac-
CMaTpHBaTh KaK COCTOSIIMHI M3 psa IMOCIEI0BATEIbHBIX CTaui, KaKI0H U3 KO-
TOPBIX COOTBETCTBYIOT CBOM 3aKOH pacrlpeiefieHHs] HaNpsDKeHHH U MeXaHU3M
paspymieans Marepuana. COOTBETCTBEHHO JUISI KKIOW CTaJAWH JOJKHBI OBITH
OIIpEeJICHBI ¥ CHJIBI CONTPOTHBIICHUS PE3aHHIO.
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E.b. PFOMHHA, I'b. YCIIEHCKAA

Promuna Enena bopucosna popunacs B 1954 r.,
okoHumsa B 1976 r. ApXaHreabCKUil JIECOTEXHUYE-
CKHH HHCTUTYT, KaHOUIAT TEXHUYECKUX HAyK, J0-
LEHT Kadeapbl HHKEHEPHOH I'e0JIOTHH, OCHOBAHUH U
(yHIaMEHTOB ApXaHTEJILCKOIO TOCYIapCTBEHHOTO
TEXHUYECKOro yHuBepcutera. Mmeer 43 neyatHbIX
Tpyza B 00JIaCTH JAEPEBSIHHBIX KOHCTPYKIHUH.

VYcnenckas T'anuna bBopucoBHa poamnack B
1959 r., okonumna B 1981 r. ApXaHreibCKuid Jeco-
TEXHUYCCKHI WHCTUTYT, KaHIUAAT TEXHHUYECKUX
HayK, MEHeIKep IO IpOoAakaM IMJIONPOIYKIUH.
Nwmeer Gonee 30 meyaTHBIX TPYHOB B 001acTu nepe-
BSIHHBIX KOHCTPYKIIHIL.

K BbIXOY SJIEMEHTOB JEPEBSIHHBIX KOHCTPYKIIUAM
N3 IMJIIOMATEPHAJIOB 110 I'OCT 8486 — 86E

BeInonHeHa OLCHKa BO3MOXKHOCTH PACHIMPEHHUS CHIPHEBOI
6a3bl 1715l H3rOTOBJICHHS KOHCTPYKIMOHHBIX 3JIEMEHTOB 3a CYET MPOY-
HBIX IAJIOMATEpHAJOB, NPHHATHIX BHYTPSHHHM DBIHKOM 110
I'OCT 8486—86E, mocne oTOopa SKCHOPTHBIX MHUIOMATEPHAIOB II0
I'OCT 26002-830.

The analysis of the possibility of extending the raw material
base has been carried out for manufacturing construction parts at the
account of high-strength sawn timber accepted for the domestic
market according to GOST 8486—86E after selecting export sawn tim-
ber according to GOST 26002—83E.
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Brezapenue u npoaBmKeHHE TOBapa Ha PhIHKE B 3HAYUTEIBHOIN CTEIIEHU
OIIpeaeNsieTCs BO3MOKHOCTBIO 00eCTIeUeHHs MOTPeOnTEeNbCKIX TpeboBanuit. s
KOHCTPYKLIMOHHBIX 3JIEMEHTOB K TaKUM TpeOOBAaHUSIM OTHOCSTCA obecreyeHue
3aJJaHHON HOMEHKJIATYPHI IJIHMH U 00BeMOB 311eMeHTOB copToB SS u GS.

Lenp paboThl — ompenenuTh BBIXOA KOHCTPYKIHMOHHBIX 3JIEMEHTOB IO
Bputanckomy crangapty BS 4978:1988 «CopTa nuiaoMarepuanoB XBOWHBIX IO-
PO TS CTPOUTEIBHBIX Tenein» u3 nmumoMmarepraioB mo 'OCT 8486 — 86E «I1u-
JIOMaTepHuaibl XBOMHBIX MOPOA. TeXHUUECKHE YyCIOBUL), NPEAHA3HAYEHHBIX VIS
BHYTPEHHETO PBIHKA.

BbIXo KOHCTPYKIMOHHBIX 3JEMEHTOB OIpPEIeNsUId 10 pe3yiabTaramM
ONBITHBIX COPTUPOBOK JBYX MAapTUH €JIOBBIX IHJIOMAaTepHAJIOB CEUCHHEM
50 x 125 mwm. IlepBas BeiOOpKa (356 mIT.) cOCTOSIIA U3 JOCOK, B3SATHIX C JIMHUU
TOPLIOBKH M COPTHUPOBKH MHJIOMAaTEpUANIOB MOCIE 0TOOPa IKCIOPTHBIX AOCOK IO
I'OCT 26002-830D, Bropas (381 mT.) — JOCKH, OTOOpaHHBIC U3 MAKETOB FOTOBOU
NPOAYKIUH.

Hocku  3TuxX  BBIOOPOK  COPTHPOBAIM  OJHOBPEMEHHO:  IIO
I'OCT 8486 — 86E ¢uxcupoBaiu ux nmepBOHAYAIBHYIO JUIMHY M ONPEACISUTH COPT
(copra  0-2, 3, 4 u npeBecHbIli Opak); o BS 4978:1988 onpenensum amuHy
3J€eMEHTa, COOTBETCTBYIOLEro copraMm SS, GS, u «ornan». MUHUMaNbHYIO -
Hy 3JIEMEHTa MpHU yCIOBHON TOPLUOBKE MPUHUMAIU paBHOU 2,7 M. s kaxxooit
JIOCKH OTMEYalld COPTO0OPa3yIoInii MOPOK.

KagecTBeHHass XxapakTepuCTHKa NHJIOMAaTEpHaIOB BHYTPEHHEI'O PBIHKA,
NpPEOHA3HAYCHHBIX UISI H3TOTOBJCHHUS KOHCTPYKLIHOHHBIX 3JIEMEHTOB IIO
BS 4978:1988, npuseneHa B Tadu. 1.

Pacnipenenenus anun nocok mo 'OCT 8486 — 86E u KOHCTPYKLIMOHHBIX
aneMeHTOB 1o BS 4978:1988 npuseneHs! Ha pUCYHKE, U3 KOTOPOTO CIELYET, YTO
B COBOKYIHOCTH ITWJIOMATEPUAIIOB JJIsi BHYTPEHHETO PhIHKA HECKOJIBKO Mpeoba-
JA0T AOCKH JuyHOU 3,6 u 3,9 M, a ocTanpHbIe JIUHEI (2,7...6,6 M) mpeacTasie-
HBI IPUMEPHO B PaBHOM HPOLIEHTHOM COOTHOIIEHHH. JTO MO3BOJISIET 00ECIIEUUTh
LIMPOKYI0 HOMEHKJIATYPy AJMH KOHCTPYKLMOHHBIX 3JIEMEHTOB COIJIACHO Tpebo-
BaHUAM IMOKYIIATECIIA.

Xyquiee MOCOPTHOE pacmpeielieHne MIIoMaTepralioB MepBOi BEIOOPKU
CBSI3aHO ¢ Ooyiee HU3KUM KayecTBOM HMCXOJHOTO ChIpbsl (B OCHOBHOM H3-3a

Tabnuma 1
Copt mocox O0BeM TOCOK B BRIOOpKE
no 'OCT 8486—86E 1 1I
0-2 1,50/15 2,05/19
3 3,61/38 4,85/45
4 2,64/27 3,01/28
JlpeBecHsIi Opax 1,94/20 0,86/8
Bcero 9,69/100 10,77/100

11 pUMEYaHHUC. B uucnurene IMPUBCJICHBI JJAHHBIC B Ky6OM€Tan, B 3HaAMCHa-
TEJIC — B IIPOLICHTAX.
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Huarpammel pactpenencaus mH 10cok o [OCT 8486—86E (a) 1 KOHCTPYKIIHOH-
HBIX 3JeMeHTOB Mo BS 4978:1988 (6)

HaJIMYUSl YEPBOTOYMH), a TaKKe C TEXHOJIOrW4YecknMmu nedekramu (06301amm,
MMOKOPOOIEHHOCTIMH, epekTamMu 00paboTKH).

Bri6opku nunomarepruanoB HEOAHOPOIHBI, TOITOMY HX COPTHPOBAIH 110
BS 4978:1988 paznenbHO, UCXOAS U3 IBYX YCIOBHUHA, KOTOPBIE CBSI3aHBI C KOH-
TpPaKTaMH Ha UX MOKYIIKY.

[lepBoe ycnoBue ompesenseTcss HAMEPEHHEM IMOKYIaTesld UMETh KOH-
CTPYKLIMOHHBIE 3JIeMEeHTHI 000uX copToB (SS u GS). [losToMy mepBbIif BapraHT
COPTHUPOBKHU COCTOSAJT B YCIOBHOM A000PAaOOTKE MUIOMATEPHUAIOB ISl OIYUIECHUs
MaKCHMaJIbHOTO BBIXOJa KOHCTPYKLIMOHHBIX 3JIEMEHTOB. BTopoe ycioBue oTpa-
YKaeT BO3MOXKHBIN 3alpoc MOKyHaTess TOJBKO Ha KOHCTPYKLIMOHHBIE AJIEMEHTHI
BEICIIIETO BH3yaibHOTO copta SS. Ilo BTOpoMy BapuaHTy COPTHPOBKH J0OHMBa-
JICh UX MacCHMaJIBHOT'O BBIXO/A.

B Tabn. 2 mpuBeaeHbl pe3yNbTaThl COPTHPOBOK JIOCOK BHYTPEHHETO
peiHKa 1o BS 4978:1988 13 yciioBus MaKCMMaJIBHOTO BBIXOJ]a KOHCTPYKIIMOHHBIX
aneMeHTOB SS u GS 1o NepBOMy BapHaHTYy.

[Ipu copTHpOBKE COBOKYIMHOCTH JOCOK BHYTPEHHETO PBIHKA M3 YCIOBHUS
MaKCHMaJIbHOTO BBIXO/da KOHCTPYKLIMOHHBIX 3J€MEHTOB moiy4yeHo 34...55 %

copta SS, 9...13 % copra GS, 23...49 % otnazna u okoso 9 % OTpe3KOB.
Tabnuma 2
Copt nmocok Brxon anemenTos o BS 4978:1988, %
no 'OCT 8486—86E SS GS Ornan Otpesku

O01ast COBOKYITHOCTH JJOCOK 34/55 /14 49/23 2/3
B ToMm umce mo copram:

0-2 85/80 13/14 -/4 2/2

3 45/65 12/16 34/10 9/9

4 12/31 4/15 76/46 8/8

JIpeBECHBIHN Opak 6/13 8/7 77/70 9/10

IIpumeuanue.

JUTs BRIOOPKH I, B 3HAMeHaTene — 1yt Beioopku 11

3aechk u fanee, B TaON. 3, B YHCIUTENE MPUBEIACHBI JTaHHbBIC
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Tabonuma 3
Coprt nocox Brixon snementoB o BS 4978:1988, %
o 'OCT 8486—86E SS GS Ornan OTpes3ku

O01asi COBOKYITHOCTB JJOCOK 36/60 6/6 49/23 9/11
B TOoM uncne no copram:

0-2 87/89 10/2 -/4 3/5

3 47/71 8/10 34/10 11/9

4 14/36 2/3 76/46 10/15

JIpeBECHBII Opak 9/15 5/4 77/64 9/17

B 1abn. 3 npuBeneHs! pe3ynbTaThl COPTUPOBKU JOCOK BHYTPEHHETO PhIH-
ka o BS 4978:1988 u3 ycnoBus MakCMMaJbHOTO BbIXOJla KOHCTPYKIMOHHBIX
3JIEMEHTOB cOpTa SS 10 BTOPOMY BapHAHTY.

N3  oOmei  COBOKYMHOCTH  JIOCOK BHYTPEHHETO  pBIHKA  TIO
I'OCT 8486 — 86E KOHCTPYKIIMOHHBIX 3JIEMEHTOB copTa SS monydeHo 36...60 %,
copta GS — 6 %. IIpu stom u3 gocok 0 — 2-ro coproB o 'OCT 8486—86E x
copry SS mMoryT ObITh oTHeceHbl 87... 89 % KOHCTPYKLUHOHHBIX 3JI€MEHTOB,
GS - 2...10 %; u3 mocok 3-ro copta — coorBeTcTBeHHO 47...71 % 1 8...10 %; u3
Jocok 4-ro copta — coorBercTBeHHO 14...36 % u 2...3 %. U3 npeBecHoro Opaka
MO>KHO OTCOPTHPOBATh 9...15 % KOHCTPYKLHMOHHBIX 3JIEMEHTOB copTa SS U OKO-
10 4 % copra GS.

Buvi6oowi

1. Homenknatypa anuH gocok BHyTpeHHero peiHKa no I'OCT 8486—86E
MO3BOJISIET 00ECHEeYUTh IIUPOKUHM AWANa30H [UIMH W3TOTOBJICHHBIX M3 HHUX KOH-
CTPYKIIMOHHBIX 3JIEMEHTOB.

2. B ciyuae moctaBky MOKYMAaTEN0 KOHCTPYKIIMOHHBIX JIEMEHTOB 000HX
coptoB (SS u GS) u3 o0wIel COBOKYIMHOCTH JAOCOK BHYTPEHHETO PHIHKAa MOYKHO
oTcopTUpOBaTh 43...68 % Takol NPOTYKIHUH.

3. B ciyyae mocTaBKHM MOKYMATENI0 TOJBKO JIEMEHTOB copTa SS u3 00-
el COBOKYIHOCTH JIO0COK BHYTPEHHEro phIHKa noiydaercs 36...60 % obObema.
Oxomno 6 % snemenToB copra GS octarorcsi HeBocTpeOoBaHHBIMA U 9 ...11 %
JI0COK 0011el COBOKYIIHOCTHU IIPU PacKpoe IEPEBOJUTCS B OTPE3KU.

4. Tpu obomx BapuaHTaX COPTHPOBKH KOHCTPYKIMOHHBIX JSJIEMEHTOB
OTIaJ NPUMEPHO B PaBHBIX J0JISIX COCTAaBJISAIOT, B OCHOBHOM, JIOCKH 4-I'0 COpTa 10
I'OCT 8486 — 86F u npeBecHbIit Opak.

[ocrymmna 10 oktsi0ps 1997 .
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OoKOHYMI B 1996 1. ApxXaHrenbCKuil rocyaapcTBEH-
HBI TEXHUYECKUH YHUBEPCUTET, aCUPAHT Kadeapbl
JIECOXMMHYECKHX IPOU3BOJACTB  APXAHI€IbCKOIO
TOCYJapCTBEHHOTO  TEXHHUYECKOTO  YHUBEPCHTETA.
Hmeer 5 nmeyatHsix paboT B 001acTu U3y4eHHS IH-
poJu3a OTXOJ0B HepepabOTKU JPEBECUHBI C MOIyde-
HHeM (eppOMarHUTHBIX aJCOPOCHTOB.

BornanoBuu Hukonaii BaHoBuY poamics B
1943 1., oxkonunn B 1969 r. Jlenunrpanackyro jeco-
TEeXHHUUYECKYIO AaKaJeMHUIO, KaHAUAAT TEeXHUYECKUX
HayK, mpodeccop, 3aBeyomuii Kadeapoi J1ecoxu-
MHYECKHX IPOU3BOJCTB ApPXaHIeIbCKOTO Tocyaap-
CTBEHHOTO TEXHHYECKOro yHHBepcuTeTa. Mmeer
Oonee 180 meyaTHBIX TPYIOB B 00JACTH HM3Yy4EHUS
IIMPOJIH3a PEBECHHBI M OTXOJOB €€ XUMHUYECKOH U
MexaHH4ecKoi mepepabOTKU C MOIydeHHEM aacop-
OGEHTOB UL OUHCTKU CTOYHBIX BOJ U Fa30BBIX BHIOPO-
COB, a TaKkXke aJCOPOLMOHHBIX METONOB OYHCTKH
CTOYHBIX BOJ U NIepepabOTKH OCAIKOB.

1999

®OPMHUPOBAHUE COPBIIMOHHBLIX U MATHUTHBIX CBOVCTB
OEPPOMAI'HUTHBIX AJICOPBEHTOB

IIPU IMAPOJIN3E OTXOA0OB INNEPEPABOTKHU JIPEBECHUHbI

B NPUCYTCTBUU I'NJAPOKCHUJA KEJE3A (IIT)

[Mpennoxxen metos cuHTe3a (HhepPOMArHUTHBIX aICOPOEHTOB;
OTpaskeHbl MPEUMYIIECTBA JaHHOTO METOAA MO OTHOIIEHHIO K YXKe
CYIIECTBYIOIIMM; YCTaHOBJICHA 3aBHCHUMOCTh MarHMUTHBIX U COpPOLIH-
OHHBIX XapaKTEPUCTHK OT YCJIIOBHH CHHTe3a aJICOPOCHTOB; MOKa3aHa
BO3MOKHOCTh HCIIOJB30BAaHUS JAHHBIX aJCOPOEHTOB IS OYHCTKH

crounbsix BoA LIBIT.

The synthesis method for ferromagnetic adsorbents has been
proposed. The advantages of the given method to the ones already
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existing are reflected. The dependence of magnetic and sorption
characteristics on the synthesis conditions of adsorbents are stated.
The possibility of using the adsorbents in question for purification
waste water of pulp-and-paper production.

@eppUTH3NPOBAHHbBIE AKTUBHBIE YT MOXHO HCIIOJIb30BaTh B KauecTBE
MarHUTOYIIPABISIEMbIX aACOPOCHTOB, YTO IO3BOJINT WHTEHCHU(PHUUIUPOBATH IPO-
Hecc OoTheNeHus TBEpAOH (as3bl OT KUAKOCTH OOBIYHBIMH METOAAMU MAarHUTHON
cemapauu [18]. [Ipu 5TOM MarHuTHBIE 1 COPOLIIOHHBIE CBOWCTBA MOAHMUIIPO-
BaHHBIX aJCOPOCHTOB 3aBUCAT OT KOJMYECTBA U COCTaBa BBEIEHHBIX XKEJIE30CO-
JepIKaIIX YacTHII, YCIOBUN MOJTYYSHHS U BUIa UCXOAHOTO ChIphs [2,15].

CymecTBymomye cnoco0Obl cuHTe3a (eppOMarHUTHBIX aiCcOpOCHTOB
MO’KHO YCJIOBHO Pa3/eiMTh Ha [1BA OCHOBHBIX THIIA: MEPBBIA — MOXMUGHUKALNS
MPOMBIIIJICHHBIX aKTUBHBIX YIJIEH COCOTMHEHUSIMHU JKeJe3a ¢ IMOCIEAYIOIUM BOC-
CTaHOBUTEJIbHBIM OT)KHUIOM, BTOPOH — NMHUPOJIU3 METAJUIONOIMMEPOB Ha OCHOBE
CHUHTETUYECKHX CMOJI U APYTUX OPTraHUYECKUX MAaTE€pHaOB, UMIIPETHUPOBAHHBIX
COJISIMH JKeJe3a.

K metomam cuHTe3a a7copOEHTOB IO MEPBOMY THITY OTHOCHUTCS TOJTy4e-
HUE (EPPUTU3MPOBAHHBIX AKTHUBHBIX yriei [10] HA OCHOBE BBICOKOTIOPHCTHIX
yraepoanbix copoenToB CYA, CKC, CKH u3 MakpoceTdaThIX COIOINMMEPOB CTH-
pona u auBHHMIOEH30s1a. K 3TOMy THITy OTHOCHTCA M CHHTE3 KEJI€30COAepKa-
IUX aacopOEHTOB, OCHOBaHHBI Ha MPOMUTKE MPOMBIIUICHHBIX aJCOPOCHTOB
KA I-itogusrit, AI'-3, CAY pactBopamu coreil jxesesa ¢ MOCIeAyIONIM OTKATOM
B HHEpPTHOH aTtMocdepe [13]. OcHOBOH A MOMyUYEHHUS HKEIE30COACPIKAIINX all-
COpOEHTOB CIYKHT CHHTETHYECKUH yroiib chepuueckoii rpanysunu tuna CYA
[16]. [ng BBeneHUs COeAMHEHUH jKeje3a B OPbl aKTUBHOTO YTJIsl MPOBOSAT MHO-
TOKpaTHy10 00paboTKy MCXOIHOIO yIisl pacTBopamu okcaiara xenesa (I1I) ¢ mo-
CIIEYIOIUM TEPMUYECKUM Pa3I0KEHHEM OCaXJICHHBIX B TIOpax COECIMHEHHUU J0
OKCHJIOB X€JIe3a.

Cunre3 (QeppoMarHuTHBIX aJCOPOCHTOB IO BTOPOMY THITY OCYILECTBIIS-
0T HPOIU30M METAUIONOINMEPOB Ha OCHOBE BBICOKOIMCIIEPCHOTO JIEKTPOIIH-
THYECKOTO JKeJie3a U JIByX MOJMMEPOB: OPraHUYecKoro — (eHon(opMabaeri-
HOM CMOJIBI, KPEMHUHOPIaHUYECKOT0 — MOJMANMETHII()SHUIICHIICEKBHOKCaHa [8].
CunrtesupoBanbsl [12] yrieponHsle BOJIOKHA, COAEpKaIIMEe OMMETaUIMYECKYIO
¢a3y xene3o (III) — kobanbT (1) MyTeM NMPONMUTKH THAPATIEILTIONO3BI PACTBOPA-
mu xaopuaoB xenesa (III) u kobanbsra (II), a Takke xI0puna skene3a ¥ HUTpaTa
KoOabTa C MOCIEAYIOMIMM MHUPOJIM30M B TOKE MHEPTHOIO raza. MeToioM mupo-
JM3a THAPATIEIUTION03bl, 00paOoTaHHON COISIMK >Kelle3a, MOJYYEHBI >KeJe30-
YTOJBHBIC BOJIOKHA [5].

Taxum 00pa3om, B HacTosiiee BpeMs CYIIECTBYET JOCTAaTOYHO OOIbLIOE
KOJINYECTBO METOAOB CHHTE3a aJCcOpPOEHTOB, 00JaJalolmIMX MarHUTHBIMH CBOM-
ctBamu. OJHAKO MpaKTHYECKas peaju3arysl OOJBIIMHCTBA M3 HUX 3aTPyAHEHA B
CBSI3M C BBICOKOW CTOMMOCTBIO MCXOJHBIX PEAareHTOB U CIOKHOCTBIO TEXHOJIOTH-
YEeCKOT0 0(OPMIICHHUS TIPOLIECCOB.
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Hamu mpemoxxen crmoco6 nonydeHns peppoMarHUTHRIX acOpOEHTOB Ha
OCHOBE OTXOJOB TepepabOTK JpeBecuHbl [14], KOTOPBIH BKIOYAET B ceOs
00paboTKy opraHHYecKoro marepuaia coisamu xenesa (I11) u menousto ¢ moce-
OYIOIIE OTMBIBKOM BOJOPACTBOPUMBIX COEAUHEHHH W MHPOJIU3 B Cpeae
Maporasos.

B kauecTBe MCXOIHOTO CHIPBSI HCIIOIB30BAIM THAPOIM3HBIA U CyIb(aT-
HBI JINTHUHBI, U3METbYEeHHBIC JAPEBECHBIE MaTEepHAabl (OMUIKH, MYKa), OCAaIIKH
cTouHbIX BoA. Opranmdeckuii MaTtepuan obpabdareBanu cynbdarom xenesa (I11),
pH koppekTtupoBanu ruapokcuaoM ammoHus. OOpasyromuecs Ipy peareHTHON
00paboTKe THIPOKCUIIBI M APYTHE aKTHBHBIE OKHUCIUTEILHO-BOCCTAHOBUTEILHBIE
CHUCTEMBl Ha OCHOBE JKeJlie3a MOTYT B3aMMOJEWCTBOBaTh C (PYHKIMOHAIHLHBIMU
rpynnamMu OpraHUYecKoro Marepuana (0OCOOCHHO JIMTHUHA) yXKe Ha CTAuU TOJ-
FOTOBKHM K NMUponu3y. Ha naHHbIN npoliecc 3Ha4YNTENbHOE BIMSHUE OKa3biBaeT pH
CPeIBl: C €r0 YBEIIMYCHHEM IMPOYHOCTH CBS3H MEXITy aMOP(PHBIM THAPOKCHUIOM
xeneza (III) u GpyHKIMOHATEHBIME TPYIMIIAMH OPTaHUYECKOW YacTH BO3pPACTaeT
[21]. TIpu TepMooOpabOTKE BBOAMMEBIC COCIMHEHHS JKejle3a aKTHBHPYIOT yrJie-
POIIHYIO MaTpHILy, a CaMU MPEBPAIAIOTCA B CMECh OKCHJIOB M BOCCTAHOBJIEHHOTO
xene3a. Jlims MOJTydeHHs MarHATOBOCIPHHMYHUBBIX aCOPOCHTOB HEOOXOIMUMO,
9TOOBI JKeJIe30CcoAeprKallas YacTh Obla MPeCTaBICHa BEIIECTBAMH, MPOSBIISIO-
IIMMH CHJIbHBIE MarHuTHele cBoiicTBa (deppo-u QeppumarHernsm). Taxumu
cBoiictBamu obOnanarT o-Fe u Fe;O4 (y-Fe,03). Maruetur (Fe;O,) u marremur
(y-Fe,O;) uMeroT cXoHyI0 KpUCTAIIMYECKYIO CTPYKTYPY THIIA INUHEH. pyrue
okcuabl xenesa (BioctutT — FeO, rematut — a-Fe,O;) mposBisioT cinadbie mar-
HUTHBIEC CBOMCTBA M OTHOCATCS K aHTU(eppomarHeTrkam [17]. [Ipu Temmeparype
cBoite 727 °C B cucTeMe Keje30 — yriaepo BO3MOKHO oOpa3oBaHue Hedeppo-
MarHuTHO# Qasel — aycrenura (y-Fe) [4]. Ycranosneno [11], uTo BennunHa mar-
HUTHOTO TIOJIsI, B KOTOPOM JIOCTHTAETCSI HACHIIICHNE, YBEITMIUBACTCS IIPH YMEHbB-
IIEHNH Pa3MEpPOB YaCTHUI], M HACHIIICHHEe HAMAarHUYEHHOCTH aHCaMOJs YacTHIl
(eppOMarHeTHKOB Pa3MYHOW JUCHEPCHOCTH KOHTPOJIUPYETCS YacTUIAMU
HauMeHbllero pasmepa. Kak uzBectHo [12], BOCCTaHOBIEHHE OKCHAOB Kele3a
MPOTEKAET C yYaCTUEM YIJIEPOJHOTO OcTaTka B uHTepBaie temueparyp 400...600
°C, nmasnpHeiiiee moBeieHne Temreparypbt 10 900 °C mpUBOAUT K YBEIHYCHHUIO
YacTUIl BOCCTAHOBJIIGHHOW (pa3bl, COBEPIIEHCTBOBAHMIO €€ CTPYKTYpbl. OHOBpe-
MEHHO ¢ BO3HMKHOBeHHeM (a3bl o-Fe mpoucxoaur hopmupoBanue TypOOCTpar-
HOTO (JIByMEpPHO-YIOPSIOYEHHOT0) YIIEpoAa W  YIOPAJOYEHHUE YTIIEPOTHOTO
ckeneTa [6].

[Muponu3 1enIroN03HbIX MaTePUANIOB B IPUCYTCTBUM THAPOKCHUIA Kelle3a
(IIT) mpu Temmeparype g0 600 °C compoBoxaaeTcs 00pa30BaHUEM B MPOIYKTaX
kapOoHu3anuu Tonbko Fe;O4. JlanpHeiilee yBeNWYeHHWE TeMIEPaTyphl 0
800...900 °C mpuBoAMT K BOCCTAaHOBIICHHUIO kele3a 10 FeO u Fe®, npuuem B nipo-
nykTax kapOoHuzanuu 3adukcupoBansl Bce TpU Ga3pl. OUeBUIHO, B JAHHOM CITY-
Yae nposiBIsieTc ACQUIUT OPTaHUUECKON YIIIEpOIHON COCTABIISIIOIICH Ui MOJ-
HOT'O BOCCTaHOBJIEHHS MarHeTUTa.

Jna mpemnapaToB JUTHWHA, coepKaiux ruapokcny xenesa (I11) u xap-
OoHuzoBaHHbIX mpu Temmeparype 10 600 °C, Fe-cocTaBnsiiomias Takxke mpel-
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craBiena Fe;0,, koropeiii yxe mpu 700 °C MOJHOCTBIO BOCCTAHABIMUBACTCS JIO
FeO. ToBsitierne Temmeparyps! muposusa 10 900 °C npuBOAMT K JalbHEHIIIEMY
BOCCTaHOBJICHHIO *kerne3a 10 Fe® (B hopme maprencura) [7]. [Ipu kapOoHH3anuu
JUTHUHA METAJUINYECKOE XKeJe30 NMPEACTaBIsieT COOON MepechIeHHbI pacTBoOp
a-Fe-C B TerparonanbHoii popme (B oTiH4Hre OT KyOnyeckod (opmbl, OTMEUEH-
HOW y ILIEJUIIOJIO3HBIX CHCTEM), YTO YKa3bIBaeT Ha CHEHHU(UYHOCTH MOBENCHUS
JUTHUHA TIpH KapOOHHW3AIMH u ¢dopMupoBaHUK KPHCTAIUTMYECKUX
CTPYKTYp IKeJesa.

Hamm Opla mpociekeHa B3aUMOCBSI3h MarHUTHOW BOCTIPUAMYHUBOCTH A
00pa3moB (OMpeaesIeHHOW 0 METOAY MAarHUTHBIX MOMEHTOB) M TeMIIepaTypbl
nuposusa T (uatepsan 640...840 °C), npu 103upoBKe cyibdara xkenesza ot 10 10
30 % ( B mepecuere Ha Fe,O; ni1st ancopOEHTOB Ha OCHOBE IPEBECHBIX OMMIIOK,
THUAPOIU3HOTO U CyIb(PaTHOTO TUTHHHOB. OOpa3mpl 00padoTaHbl B pEeXKUME Oca-
KICHUS U3 aMMHUadHoro 0ydepHoro pacteopa (puc.l, a) u nponutku (puc.1, 6).

b z@m%%%ﬁk%%m‘%&&

G0 R0 B0 0 MO 810 wm MTC

a g
Puc. 1. 3aBUCHMOCTb MarHUTHOM BOCIIPUMMYHUBOCTH A OT TeMIEpaTyphl MHPO-
mm3a T (mac. nomst cynbdara sxene3a 30 %) 111 00pasnoB, HOTYIESHHBIX B PEXHU-
Me ocaxkneHus (@) ¥ NpOmUTKH (0): /| — ApeBECHBIC ONMIKH, 2 — THAPOIA3HBIA
JUTHUH, 3 — Cynb(paTHBIA TUTHHH

Kak BumHO M3 mpencTaBieHHBIX Ha puc. 1 TpaduKoB, CHHTE3 (eppoMar-
HUTHBIX aJICOPOCHTOB B PEKHMME MPOMUTKH MOKa3al CBOK HECOCTOSTEIHHOCTb.
BBenenue ruipokcuoB jKeie3a B ChIphe B PEXXUME OCAXKIEHHUS PE3KO MOBHIIIAET
KaK MarHuTHBIC, TaK U COPOIIMOHHBIE CBOWCTBa ancopOeHToB [19]. CymecTBen-
HOE€ BIIMSHHE OKa3bIBaeT BHUJ CHIPbs. MarHuTHast BOCIPUUMYHBOCTh YMEHbIIAET-
Csl B Psly ONMWIKH — THJPOJM3HBIA JIMTHUH — CYJIb(ATHBIA JUTHHUH, PHYEM C
YBENIMYEHUEM JTO3UPOBKH cynbdara xenesza 10 30 % u TeMrieparypbl IHpOIN3a
10 760...840 °C pasHuia My MATHUTHBIMH CBOWCTBAMH aJICOPOEHTOB Ha OC-
HOBE OMMJIOK M THAPOJIM3HOTO JINTHUHA HUBENUpyeTcs. Bo3pactanue 103UpOBKU
xKese3ocoepkaeid cocrasisromeit B yriie 10 20...30 % wim temneparypsl H-
pomuza g0 760...840 °C mpUBOOMT K POCTY MArHMUTHOW BOCIPHUMYHBOCTH
(puc.1, a), 9TO CBSA3aHO C BOCCTAHOBJIEHUEM OKCHJIOB Xkeie3a 10 o-Fe [12].

Hnst onpenenenust obaacTeil ycIoBHOTo ontuMyma GpopMupoBaHus copo-
[IMOHHBIX ¥ MAarHWTHBIX CBOMCTB M M3YYEHHS COBMECTHOTO BIIMSHUS HE3aBHCH-
MBIX TMEPEMEHHBIX AAJbHENIIEE HCCIEI0OBAaHNE BENM METOAOM IUIAHUPOBAHHOIO
HKCHEPUMEHTA C MPUMEHEHNEM LIEHTPaJIbHOTO KOMIIO3UIIMOHHOTO POTaTabenbHO-
ro yHu(OpM TIaHa BTOPOTO TMOpsiJiKa. B kadecTBe BapbUpyeMbIX (HaKTOPOB HUC-
MOJIB30BAJIM  CJIEyIOIINE pPeXUMHBIE mapameTpel: pH o00paboTku, mo3upoBka
cynb(dara xenesa, TemnepaTrypa nupoiusa. [loBepxHocTu oTKIMKa (pUcC. 2) moy-
YeHbI IpU GUKCUPOBAHHOM 3HAYCHHUU TeMIIepaTyphl MHPOJu3a (JpeBecHas MyKa
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10 «Jlecnoii sxypram» Ne 2 - 3
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Puc. 2. 3aBUCIMOCTh MarHUTHOW BOCIIPHHMYHBOCTH A OT YCIIOBHH ITOTyYSHHS
obpasnos: a — IM, 6 — AU, 6 — T'J1

(IM) — 860 °C, axtuBHbIii w1 (AWN) u rugposusubiii muraud ([J1) — 840 °C) u
HanpspbkeHHocTH MarautHoro nons 4000 I'c (manbHeiinee yBenuyeHue Hamps-
KEHHOCTH HE MPUBOAMIIO K POCTY MarHUTHOM BOCIIPHUMYUBOCTH).

Kak BUAHO M3 NpeAcTaBICHHBIX Ha pHUC. 2 MOBEPXHOCTEH, yBelIWdeHHe
JO3UPOBKU cyibdara xene3a C, BO BCEX CIydasX MPUBOJUT K POCTY MarHUTHOU
BocnipuuM4KBOCTU. M3menenue pH 00paboTku oka3piBaeT HEOJHO3HAUYHOE BIIHSI-
HUE: B CIy4ae HCIIOJIb30BaHMS APEBECHOM MYKH M THIPOJIM3HOTO JIMTHUHA
(puc. 2, a, 6) npu yBenuueHun pH MarHuTHas BOCIPUUMYKMBOCTh YMEHBIIAETCH,
B CJIyyae IPUMEHEHUS aKTUBHOTO MJIa POXOAUT Uepe3 MakCUMyM (puc. 2, 0).

IIpu cunTe3e GpeppoMarHUTHBEIX aACOPOCHTOB IIyTEM BOCCTAHOBHUTEIIBHO-
r0 OTXKWTA aKTUBHBIX yTJEH, MponuTaHHBIX coysiMu xkenesa (I1I), u muponusa op-
FaHUYECKOro MaTepuaa (IpEeBECHbIX OMWIOK, TUTHUHOB, TOJIUMEPHBIX COeTUHE-
HUH) B mpucyTcTBUA THApoKcua xenes3a (III) pacnpenenenne armomepaToB *xe-
Je3a B HAyIJIEPOXKEHHOM MaTepHualle pa3iudyHo. B mepBoM ciyyae aucnepcHoe
Kesne30 OyZeT pacmoiaratbes Ha TOBEPXHOCTH TOp akTuBHOTO yriist [10], Bo BTO-
POM, CKOpee BCEero, paclpenenuTcs B oobeme yriieponHoi marpuisl. CooTBeT-
CTBEHHO U BJIMSHHE >KEJIE30COAEpKaIeH cocTaBisonieid Ha GopMUpOBaHHUE TO-
PHCTOM CTPYKTYpBI COPOCHTOB B 3THX CITydasx HeoJAnHaKoBo. Tak, B paborax [13,
19] nenaercst BBIBOJ O OJOKMPOBAHHH JKENE30COAEPKAIIMMH YaCTHIIAMU YaCTH
o0beMa Mukponop. OZHaKoO NpU BBICOKHX TemIeparypax, HauuHas ¢ 450...470
°C, CTaHOBHUTCSI BO3MOKHBIM B3aHMO/ICHCTBHIE 00Pa3yIOIIUXCS B TIOPAX aKTHBHBIX
yriei TuaApOKCUIOB xenesa, yacTull Fe,O; u Fe;O,4 ¢ yriepomom MaTpuis, npu-
BOJSIIEE K MOSBJICHHIO ra3000pa3HbIX OKCHI0B yriepona [9]. Kpome Toro, obpa-
3YIOIIMECS IPH BOCCTAHOBUTEIBHOM OT)KUI'€ YACTHUIIBI KeJie3a KaTaIM3UpYIoT pe-
aKLMU B3aUMOJEICTBUS yTIIepoJia ¢ BOJOPOAOM U MPOJYKTOM BOCCTAHOBIIEHUS
OKCHJIOB JKele3a — MoJieKyJaMu Boabl [20], 4TO BBI3BIBAET YBEJIMYEHHE 00beMa
nop y GeppuTU3UPOBAHHBIX yIJIEH 110 CPaBHEHMIO ¢ UCXOAHBIMH. [Ipn 3TOM 00-
Hapy>KUBAeTCsl XapaKTepHas Il KaTaTUTUYECKUX IMPOIECCOB 3aBUCUMOCTH (-
(hexTa OT KOJIMYECTBA U IUCIIEPCHOCTH YaCTHUI] KaTan3aTopa.

BBoanMeiii Hamu B 00pa3ubl THAPOKCH] KeJle3a, KaK yKe 0TMEedYanoch, B
mporecce KapOOHM3AIMU MPUBOIUT K XUMHUYECKON aKTHBALMK YTIIEPOAHON Mat-
PHIIBI, YTO YBETUYHMBAET COPOLMOHHYIO aKTHBHOCTH HAYTJIEPOKEHHOTO MaTepua-
na. IlomydeHHble agcOpOEHTHI MO W3BECTHBIM METOJMKAM aHAIM3UPOBAIH Ha
COpOIHIO 10/1a U METHUIICHOBOTO roiryooro (puc. 3).
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Puc. 3. 3aBucumocts copbuum fioma C, (¢ — 8) U METHIEHOBOTO TOIyOOTO
C\y.r (2 — e) ot ycroBwmii monydenus oopasuos: a — M, 6 — AU, 6 — T'J1

Kak BHIHO M3 MpUBENICHHBIX MOBEPXHOCTEH OTKIIMKA, OTPaXKAIOIINX 3a-
BUCHUMOCTb COPOLIMOHHBIX CBOMCTB OT YCJIOBHM MOJY4eHUs, i1 00pa3LoB, CHUH-
TE3UPOBAHHBIX U3 IPEBECHON MYKH M aKTHBHOIO Wia, yBenuueHue pH obpadorku
MPUBOJUT K POCTY copOiuu oxa C, (puc. 3 a, 6) 1 MeTUICHOBOTO Tostyooro C,,
(puc. 3, 0). Ilpu BO3pacTaHMU NO3MPOBOK cylb(aTa Kene3a B ITHX CIydasx
cOopOLMOHHAsE aKTUBHOCTH 0 Hoxy (puc. 3, a, 6) IPOXOAUT Yepe3 MaKCUMYyM, a
MO0 METHIIEHOBOMY ToiryOoMy (pHc. 3, 0) HOCTUTaeT MaKCHMyMa B 00JIaCTH BBICO-
kux pH. [ToBepXHOCTh OTKIIMKa, XapaKTepu3yomasi COPOIUI0 METHIICHOBOTO T'O-
my6oro oOpa3LoB Ha OCHOBE APEBECHOW MYKH (pHC. 3, &), UMEET CeAIOBUIHBIN
XapaxkTep ¢ MaKCUMyMOM B 00JIaCTH BBICOKUX 3HAa4eHUH pH 1 HU3KHX 103MPOBOK.
st 00pa3ioB Ha OCHOBE THUAPOIM3HOTO JIMTHUHA COPOIMS HO/Ja WMeeT MaKCH-
MyM B IIEHTpe 11aHa (puc. 3, ), a cOpOIrs METHIIEHOBOTO Toyooro (puc. 3, e) —
B 00JIaCTH BBICOKHMX JI03UPOBOK JKeje3a npu HelTpanbHoM pH.

[Nony4yeHnHble agcopOCHTHI TaK)Ke IPUMEHSIIH JIJIsl OYMCTKU MTPOMBIIIIICH-
HbIX cToKOB Conombanbckoro IIBK. CTereHs 0OYMCTKH OLIEHUBAJIU 110 CHIDKEHUIO
XIIK u BIIKs crouHo# Boapl mocie o0paboTKu ee aicopOeHTOM (pacxo] ancop-
6enta 1 r/nm’). McxoaHble CTOUYHBIE BOABI MMENM CIEIyIONINE MOKA3aTeln 3a-
rpsizaennoctr: XIIK — 373 mr/in, BIIKs — 128 mr/n. B kadectBe oOpasia cpaBHe-
HUS HCIIOJIB30BAIM MPOMBIIIIEHHBIN yroub Mapku OVY-A [1, 3]. YBenudenue no-
3UPOBKHU cyJsib(aTa jkeje3a B o0paslax MpHUBEIO K BO3PACTAHUIO CTEIICHU OYHCT-
ku ctouHbx Box 1Mo BIIK;s u XIIK (puc. 4).

VBennuenue pH 00paboTku Ha cTaguy HOATOTOBKH HEOJAHO3HAYHO BIIHSET
Ha GOpMHUPOBaHHE COPOLIMOHHBIX CBOMCTB: IPHU MCIIOIb30BAHUH IPEBECHON MYKU
(puc. 4, a) crenenp ounctku mo XIIK nMeer MakcuMyM, CTETIEHb OYHCTKH IO
BIIKs Bo3pacTaer B 001aCTH BBICOKHMX JO3MPOBOK CYjb(ara jKejne3a U yMeHbIIa-
eTcs B 00s1acTy HU3KHX (pHcC. 4, 2); A 00pa3loB W3 akTUBHOTO uia (puc. 4, 0, 0)
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Puc. 4. 3aBucumocts crenenu ounuctku I mo XIIK (a — 6) u BIIKs (e — e) oT
ycaoBui mosyueHus 0opasios: a — JIM, 6 — AU, ¢ — ']

creneHb ounctku o XIIK u BIIKs uMeer MakcuMyM H BO3pacTaeT ¢ yBeaude-
HUEM  JO3UPOBKM >kene3a. IIpu HMCIONB30BaHMM THUAPOIM3HOTO JIMTHUHA
(puc. 4, s, ) IOBBIILICHHE JO3UPOBKHU Cyibdara xkese3a u pH 00paboTku puBo-
muT K pocty crenenu ouuctku mo XIIK, mpu atom crenens ounctiku mo BIIK;
(puc. 4, e) uMeeT MaKCUMYM.

OueBuIHO, YTO HCIOIH30BATH JAHHBIE TI0 COPOIIMU METHIICHOBOTO T'ONY-
00ro u HoJa JUIsi KOCBEHHOH OILIEHKH CTETIEHW OYHUCTKH CTOYHBIX BOJ| HEIb3sl, TaK
KaK JJaHHbIE copOaThl MO CBOEH NPUPOJE OTIMYAIOTCS OT 3arpsi3HEHUH, MPHUCYT-
CTBYIOIIMX B IPOMBIIUIEHHBIX CTOKaX.

AZCOpOIIMOHHBIE W MAarHUTHBIE XapaKTEPUCTHKHU MOIydaeMbIX (eppo-
MarHUTHBIX aJICOPOEHTOB B 3aBUCHMOCTH OT YCJIOBUH 00pabOTKH HM3MEHSIOTCS
pa3HOHANpPaBJIEHHO, 32 UCKJIIOYEHHEM 00pa3lioB U3 aKTUBHOTO Wia (CM. pHcC. 2, O
u puc. 4, 6, 0). ONTUMaJIbHBIA aJCOPOSHT JOKEH 00J1aaTh MarHUTHOW BOCTIPH-
WMYMBOCTBIO, JIOCTATOYHOM JIIsSi M3BJIEYCHUSI €r0 MAarHUTHOW cemapanuei. ITo
3HAYEHUE ONpEeAessIeTCsl MOIIHOCTBIO IpUMeHseMoro cemaparopa. llopucras
CTPYKTypa aacopOeHTa 3aBUCHT OT YCJIOBHH OOpabOTKH M peKuMa MUpPOJIN3a U
BapbHUPYETCS B JIOCTATOYHO IIMPOKHX TpeJieliax.

[Honmy4yennsle HaMu 0OpasUbl (HEPPOMATHUTHBIX aJCOPOCHTOB CHMXKAIOT
3arpsi3HeHHOCTh cTouHbIX BoJ 1o XIIK u BIIKs Ha ypoBHE NMPOMBINIIEHHO BbI-
nmyckaeMbIix copOeHTOB OY-A 1 MOTYT OBITh UCTIOJIB30BaHbBI B CBSI3H C BO3MOXKHO-
CTBIO WX JIETKOTO OTJICJICHHSI OT OYHIIAEMOW Cpe/ibl METOIaMU MarHUTHOM cera-
pauuu. Jlydmme oOpa3isl XapakTepu3ylOTCsl CIeIyIOIMMI TOKa3aTesIMH: COpo-
LK METHJICHOBOTO royiyooro — g0 360 mr/r, omxa — 1o 120 %; MarHuTHas BOC-
MPUMMYUBOCTh TIPH HaMpsbkeHHOcTH MarHutHoro mons 4000 I'c — go
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38 A-M’/kr; 00BeM afCOPOUPYIOIINX HOP 10 JAaHHBIM HH3KOTEMIIEPATYPHOIl aj-
cop6rmu asora — 0,58 cM’/r (u3 HuX 00beM MHKporop — 0,26 cM’/r); obmas 1mo-
BepxHOCTh 110 BDT st oTAEeIbHEIX 00pasioB — Gomee 600 M/T, MOBEPXHOCT
mesonop — 200 M.

CrnenoBaTennbHO, (peppOMarHuTHBIE afCcOPOCHTHI MOXKHO PEKOMEHIOBATH
K IPUMEHEHUIO HAa CTaJIMU MOJOTOBKUA CTOYHBIX BOJ[ K OMOJIOTHYECKO OYUCTKE
JUISL U3BJICUCHHS 3arpA3HEHUM, HHTHOUPYIOIIMX MPOLECC, a TAKXKE IS OYUCTKU B
pexXuMe OHOCOPOIIHY.
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W.5. HJTUIIIIOB, B.M. KOMAPOB

Oununnos Mnes bopucosuu poxuica B 1969 r.,
OKOHYMJI B 1992 1. ApXaHreqbCKUil JIECOTEXHUYE-
CKUIl MHCTHUTYT, CTapLIMi NpenojaBaresb Kadeapb
TEXHOJIOTHH IIeJITIOJIO3HO-0YMa’KHOTO POU3BOJICTBA
ApXaHIe/IbCKOr0 roCyIapCTBEHHOTO TEXHHYECKOro
yHuBepcurera. Mmeer Oonee 20 HayuHbIX paboT B
obnacTd e(OPMATUBHOCTH W IPOYHOCTH LEIUIIO-
JI03HO-OyMa)KHBIX MaTePHAIIOB.

Komapos Banepuii MBanosud poxumics B 1946 r.,
OKOHUMJT B 1969 r. JIEHMHTPAICKYIO JECOTEXHHU-
YeCKyI0 aKaJeMHIO, KaHIUIAT TEXHHYECKHX HayK,
npodeccop, 3aBeAyOINA Kapeapoidl TeXHOIOTHU
LEJUTIOJIO3HO-0YMa)KHOT'O TTPOM3BOJICTBA ApXaHIelb-
CKOTO TOCYIapCTBEHHOTO TEXHHYECKOTO YHHBEPCH-
tera. Mwmeer Gonee 160 megaTHBIX padoT B obacTr
HCCIIE/IOBAHMS CBOWCTB Ae(OPMATUBHOCTH M IIPOY-
HOCTH L[EJITIOJI03HO-0yMa)KHBIX MAaTEPHAIIOB.

BJIUAHUE HEKOTOPBIX IAPAMETPOB PABOTbBI BJM
N CYIIEPKAJIAHJAPA HA JIE®@OPMATHUBHOCTD
N ITPOYHOCTDb BYMAT'H
JJIS1 OOPCETHOI'O CITIOCOBA INTEYATH

YCTaHOBIIEHO, YTO M3MEHEHHS CTPYKTYPHI, BOHUKAIOIINE B
mporiecce MPOM3BOJACTBa OyMarw, OKa3bIBalOT M30MpaTEeIbHOE BIIHS-
HHUE Ha BEJIMUMHY MOKa3aTelel, OMUCHIBAIOIIUX MEXaHUUECKOE MOBe-
JICHHE Ha Pa3/IMYHBIX JTaNax HarpyKE€HUsl, U UX KOPPEISLHIO C AUHA-
MUYECKOH MPOYHOCTBIO MaTepHaa.
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It has been stated that changes of structure occurring in paper
making process exert some selective influence on the value of indices
describing mechanical behavior at different loading stages and their
correlation to dynamic strength of material.

O¢ddexTnBHOE yIpaBiIcHUE KAa4eCTBOM IEIUTIOJI03HO-OYMasKHON HPOTyK-
LUH SIBJIIETCS OAHMM M3 Ba)KHEWMIIMX acleKToB TexHosoruu. IIpm stom ocoboe
3HAYEHUE NPUOOPETAIOT BOMIPOCHI OLEHKM KadecTBa, TaK KaK IeJUIIOJIO3HO-
OyMaKHBIE MaTepHaibl N0 CBOCH MPHUPOAE 00JalaloT BBICOKOH HEOAHOPOIHO-
ctbo [1,13], 4TO 3aTpyAHsET MepeHoC NaHHBIX, TOMYYEHHBIX B JabopaTopuu, B
npousBocTBeHHbIe ycnoBus [13]. [loatomy m3ydenue GaxTopoB, BIAHMSIOMIAX HA
KauyecTBO MPOAYKIUH, HEMOCPEACTBEHHO B YCIOBUSIX MPOU3BOJCTBA MPECTaBIIS-
eTcst HeoOxoauMbIM. KpoMe Toro, 3To mo3BOIsieT KPUTUYECKH OIIEHUTh JIEHCTBY-
IOIUI peXUM TIPOU3BOJICTBA, HAWTH MyTH ero ymydrienus. OTMeTnM u mpo0ie-
MYy, UIMEIOIYIOCS Ha CETOAHSIIHUI AeHb B 00J1aCTH OLIEHKH Ka4ecTBa LEJUII0I03-
HO-OYMa)KHBIX MaTEpHAIIOB — 3TO METOABI M XapaKTEPUCTHKH, TPUMEHSIEMbIC IS
OTpaXKEHHUsI MOTPEOUTEIBCKUX CBOWCTB Oymard M KapToHa. Tak, CTaHAapTHBIMU
MoKa3aTesIMU KayecTBa Uil 0 CeTHOM OyMaru sIBJISIOTCS pa3pbiBHAs JIMHA, CO-
MPOTHUBJICHWE H3JIOMY M CTOHKOCTh TOBEPXHOCTH OyMard K BBILIUIIBIBAHUIO
(CIIB). Yka3zaHHbIE XapaKTEPUCTHUKHU OIICHUBAIOT IOBEJCHHE MaTepHala B MO-
MEHT pa3pyLIeHHs, & BEINYMHA UX B 3HAUUTEIbHON CTEIIEHH 3aBUCUT OT Je(EKT-
HOCTH CTPYKTYpPBI HCIBITHIBaEMOro oOpasma. B peanbHOM medaTHOM mpolecce
OyMa)KHOE TIOJIOTHO TpeTepIeBaeT Harpy3KH, COCTaBIsIomIMe mopsaka 1/3 ot
paspyLIaoleii, a ero noBeJeHNe BO MHOTOM ONPEAEIISIeTCs] yIIPYTMMHU CBOHCTBA-
MU [7, 9]. YBenuuenne aOCOJMIOTHBIX 3HAYCHMH TAaKUX XapakTEPUCTUK Oymarw,
KaK HadalbHBIA MOAYJIb YIIPYTOCTH U Tpejes yNpyrod nedopMaiiiu, IOBbIIIaeT
YCTOMYMBOCTH HOJOTHA K 00pa30BaHUIO MOPIIMH U OueHno. OHAKO 3TH Xapak-
TEPUCTHKH Ul OLIEHKH KayecTBa o()ceTHOI Oymaru B HacTosllee BpeMs Ha Ipak-
THKE HE UCTIONB3YIOT. Kpome Toro, cBeseHus 0 3akoHax GpopMUpOBaHuUs JIedop-
MAaIMOHHBIX CBOMCTB B Mpoliecce MPOU3BOJICTBA OyMarn BecbMa OTpPaHUYEHBI U
HOCST pa3po3HeHHbIH xapaktep [3,14,15]. Takum o0Opaszom, uccieqOBaHNe
BIMSHUSL TPOM3BOJACTBEHHBIX (AKTOPOB Ha BI3KOYNpPYTHe CBOHCTBa Oymaru
BEChbMa aKTyaJIbHO.

Jannas myOnukanusi sSBJISIETCS LIECTOW M3 CepuH padOT, MOCBAIIEHHBIX
WCCIICIOBAHMIO BIIMSTHUS TEXHOJIOTMYECKMX (aKTOPOB MPOM3BOACTBA Ha nedop-
MaTHBHOCTb ¥ TPOYHOCTh KHIKHO-KYPHAIIBbHOM Oymaru Juis odceTHoro crocoda
nedatu [4, 5, 10-12]. B Heii paccMoTpeHa 3aBUCHUMOCTDH J1e()OPMAIMOHHBIX U
MPOYHOCTHBIX XapaKTePUCTUK O(CETHON OyMaru ¢ BBICOKMM COJIEp)KaHHUEM pa3-
JINYHBIX MEXaHUYECKHUX MAacC OT HEKOTOPHIX mapaMeTpoB padboTel BJIM u cymep-
KaJaszpa.

[Ipu BeIMONIHEHNN UCCTIeIOBaHUM OB BBIIEJIEHBI JBa dTana. Ha nmepBom
JTarne MNPOBOAMJIM MACCUBHBIA AKCIEPHMEHT, TIJIaBHBIMH 33JadyaMU KOTOPOTO
SIBIISIITHCH:

a) MccieoBaHue CTaOMIBHOCTH napaMeTpoB padotel B/IM, BbIOpaHHBIX
JUIS TEKYILEro KOHTPOJIS TEXHOJIOTMYECKOT0 MPOIIecca;
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0) oreHKa CTAOMIBHOCTH CTAaHIAPTHBIX M MEPCIEKTUBHBIX ITOKa3aTeICH
KadecTBa o)ceTHOI Oymary;

B) HCCIIEIOBaHHE KOppensiuu mapaMeTpoB padotsl BJIM u xapaxtepu-
CTHK KayecTBa OyMaru;

I) U3yYeHHE AVHAMMKHM HU3MEHEHHUS! CBOMCTB Ne(OPMATUBHOCTH B DALY
HAIlOPHBIN ANUK — HaKaT bJIM — cynepkanasip;

I1) OLICHKA BIMSIHUSA U3MEHEHHUH CTPYKTYPbl Ha KOPPEIALMIO XapaKTepu-
CTUK Je(OPMaTUBHOCTU U IPOYHOCTH.

Ha BTOpOM 3Tame myteM akTHBHOT'O BO3AECHCTBUS MCCIEAOBAIM BIUSHUE
Ha AedopMaloHHbIe CBOMCTBA OCeTHON OyMaru Takux MepeMEHHBIX (HaKTOPOB
mpolecca MPOM3BOACTBA, KAK COOTHOIIEHHE CKOPOCTEH CTPYH Macchl M CETKU
BJIM, macchbl 1 M° GyMaru ¥ HaTSOKEHHS CYIIHIBHOTO CyKHA B TPEThel CYIIMIb-
HOH Tpynre.

Lepswiti sman (naccugmusiti sxcnepumenm). OQHO U3 BOKHEHIINX YCIIO-
BUH MOBBIICHHUSA KayecTBa MPOAYKIMH — CTAaOWJIBHOCTH HapamMeTpoB pPabOTHI
BJIM. B LBII mpuHsATO cYuTaTh CTAOMIBHBIMH T€ TEXHOJIOTHUECKHE TTapaMeTphl
U XapaKTepUCTUKH, KOI(DHUIIMEHT Bapuallii KOTOPBIX He mpeBbimaeT 5 %. [lpu
MPOBEICHNH JKCIEPHUMEHTa CTAaTHCTHUYECKONH 00paboTKe MoIBEprajuch JaHHBIC
MPOM3BOJCTBEHHOTO KOHTPOJIS, COOTBETCTBYIOIIME MO BPEMEHH OTOOpaM mpod
Uil u3ydeHus (yHIaMEHTaNbHBIX [2], IedOpMAalMOHHBIX M MPOYHOCTHBIX
CBOMCTB OyMa)KHOW MaccChl M TOTOBOH Oymaru. B TedeHnn kBapTania ObIIO IPOU3-
BeneHo 20 oTOOpOB MPoO C OMHOBPEMEHHOU perucTpaiueil mapameTpoB paboTh
B/IM. Pe3ynbraThl cTaTUCTHYECKOH 00OpPaOOTKH MOMYYEHHBIX JaHHBIX MPEACTaB-
neHsl B Ta0m.1, U3 KOTOPOH ciieayeTr, YTo OOJIBIIMHCTBO M3 KOHTPOJIHUPYEMBIX B
JAHHOM DKCIIEPUMEHTE MapaMeTpoB HMMEIOT KO3((UIMEHTHl BapHalldM BBIIIE
5 %. OOparaer Ha ce0s BHUMaHUE HU3Kas CTAaOMJILHOCTh BEJIMYMHBI BaKyyMma B
KaMmepax (opMyIolIero u rayd-paja. HecTaOMIBHOCTh KauecTBa MCXOIHBIX IO-
nyhabpukaroB [4], mapamerpos padotsl PIIO [11,12] u BJIM o6ycnoBuna Beico-
KO€ BapbUPOBAaHUE XapaKTEPUCTHK KauecTBa OyMaru Kak Ha HakaTe, TaK U Iociie
cynepkaianapupoBanus. Hanbonpimmii koadduiment Bapuanuu HaOmonaics y
HA4aJIbHOTO MOJIYJSl yNpPYrocTd £, 4To 00YyCJIOBIEHO HauOOJbIIEH YyBCTBH-
TENBHOCTBIO 3TOM XapaKTEPUCTUKU K M3MEHEHUSIM, BHOCUMBIM B CTPYKTYpY Ma-
Tepuajia npu HecradwibHOU padore BJIM. HekoTopblii pocT CTeneHU M3MEHYU-
BOCTH HAYaJILHOTO MOJYJISl YIPYTOCTH HOCHE CyNepKaJaHIPUPOBAaHHUS OOBACHS-
eTCsl yBelM4eHneM pa3Opoca 3HaueHWil uccienyeMoit xapakrepuctuku (2260 u
3560 MIla — COOTBETCTBEHHO 0 U TMOCJE CyNepKaTaHIPUPOBaHUs). ITO CBUJIE-
TENBbCTBYET O HEOJHO3HAYHOM BIIMSHUHM Ipoliecca oOpabOTKU B cylepKalaHIpe
Ha Oymary MallMHHOH ITaJKOCTH, 00J1aJar0NIyt0 pa3IMuHbIMU UCXOIHBIMHU CBOM-
CTBaMH, a TaKK€ O HU3KOW CTaOMIIBHOCTH pabOTHI CymepKajaHapa. 3HAYUTENb-
HO€ YIUIOTHEHHE CTPYKTYPBI OyMa)KHOTO TTOJIOTHA TTOCIIE CyTepKaTaHIpUPOBAHHUS
00yCIIOBIJIO yBEJIMUEHHE HAYaJbHOIO MOJYJISl YIPYTOCTH HECMOTPS HA ITUIACTH-
yeckue AedopManyy, BO3HHMKAIOUIME B IMOBEPXHOCTHBIX CIIOSX MOJ BO3IEH-
CTBHEM BaJIOB.
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Tabnuma 1

OcHoBHbIE TexXHOJIOrHYecKue napamerpsl padéorsl b/IM

ITapamerpsl X max min CKO V, %
CxkopocTb nyodopmepa, M/MIH 770 810 730 27,0 3,5
CooTHOIIEHNE CKOPOCTEH CTPYS MacChI—CETKa
bJM 0,95 0,99 0,95 0,01 1,4
Bakyywm, 6ap:
a) (hopMyIOIHiA BaJ IO BaKyyM-KaMepaMm:
1 0,30 0,80 0,23 0,13 441
2 0,22 0,28 0,15 0,05 22,9
0) rayd-Baj 1o BaKkyyM-Kamepam:
1 0,22 0,30 0,13 0,01 32,1
2 0,43 0,51 0,36 0,01 9,6
3 0,50 0,63 0,40 0,12 24,8
JlaBiieHue mpeccoBaHus 1Mo 30HaM, KH/M:
1 64,0 65,5 61,0 1,5 2,3
2 81,0 84,5 75,0 4,4 5,5
3 111 124 96 11,0 10,2
Temmneparypa obmiero mapa, e 141 145 135 14,0 10,3
JaBnenue oOriero napa, 6ap 3,0 32 2,1 0,3 9,2
JlaBnenue napa B 5-if cymmuinpHOM rpynme, 6ap | 2,2 2,7 1,2 0,4 19,5
XapakTepucTUKU KayecTBa Oymaru:
I 5650 | 7050 | 4040 825 14.6
’ 5230 | 6470 | 3830 746 14,3
P e 2,10 | 242 | 136 | 022 | 105
= 1,38 1,42 1,22 0,05 3,5
P e 244 | 2,60 | 2,00 | 017 | 6.8
= 1,99 2,06 1,80 0,05 2,7
3860 | 5300 | 3040 650 16.8
£, Mlla 5340 | 7520 | 3960 922 17,3

I1 pUMEUYaHHUC. B uyucnurene MPUBCJCHBI JTAHHBIC IJIsA 6yMaFI/I Ha Hakarte, B
3HAMEHATEJEe — MOCIIe CyTepKataHpa.

CroiikocTs moBepxHOCTH K BoinunbsiBanuio (CIIB) ¢ BHemHel cTOpOHBI
mucrta P, oTnudaeTcs: 6osee BEICOKOW CTENEeHbI0 N3MEHUYMBOCTH, YEM C CETOYHOM
P... DT0 sBNeHHE MpPeNCTaBISETCs BIOJIHE 3aKOHOMEpPHBIM. BHemHss cTopoHa
Oymaru, uMest OOJIbIIIee COACPKAHNE KOPOTKHUX BOJIOKOH M OOJIBIIYIO OJIHOPOJI-
HOCTh TOBEPXHOCTH, HauOoJjiee YYBCTBHUTENbHA K KoJeOaHWAM (PaKIIMOHHOTO
COCTaBa I10 JJMHE BOJIOKHA U U3MEHEHUSIM YCJIOBHUIl OTIIMBA B OTJIMYUE OT CETOY-
HOW CTOpOHBI, TI€ NMPOUCXOIUT MPOMOIH KOPOTKOTO BOJIOKHA. 3HAYUTENHbHOE
camkenue Bapuanuu CIIB mocne cynepkanaHnapupoBaHusi 00yCIIOBIEHO NaIeHU-
€M a0CONIOTHBIX BEJIMYUH MPOYHOCTH MOBEPXHOCTH, KOTOPOE BO3HUKAET B pe-
3yJIbTaTe OCNa0JICHUS MEKBOJIOKOHHBIX CBSI3€H B MOBEPXHOCTHBIX CIIOSIX OyMaru
W BBITIAXKUBAHUS €€ IMOBEPXHOCTH. [IprueM NpPOYHOCTh TMOBEPXHOCTH KaK C
BHEIIIHEH, TaK M C CETOYHOW CTOPOHBI JIUCTA BO BCEX OTOOpaX CHHXKAIACH MPaK-
TUYECKH JI0 OIMHAKOBOT'O YPOBHSI.
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Tabnuma 2

Koppeasinus TexHoJ10ru4eckux napamerpos padorst 5JIM
U noKasarteJieii kauecTsa Oymaru

[TapameTpsl L P, P, E; EI

Ckopocts ayodopmepa -0,490 | -0,608 | -0,574 |-0,769 |-0,662
-0,602 | -0,303 | 0,404 |-0,726 |-0,690
0,230 | _0,350 |-0,193 |-0,241

CoOTHOLICHNE CKOPOCTEH CTpPysl Macchl—

cetka bJIM -0,483 | -0,129 | -0,188 |-0,092 |-0,008
Baxyym Ha rayu-Bajiy 110 BakyyM-KaMepaM:

1 0.269 | -0,283 | -0.290 | 0.554 | 0,676

0,468 | 0,185 0,123 | 0,396 | 0,681

2 -0,504 | -0,069 | -0,036 | 0,080 | 0,222

-0,100 | 0,159 | 0,293 |-0,066 | 0,292

3 -0.158 | 0,157 | 0,020 | 0,207 [-0.178

0,019 | 0,095 | -0,164 |-0,120 |-0,040
JlaBrieH1e MpeccoBaHus MO 30HAM:

1 0,328 | -0,195 | -0,131 | 0,274 | -0.,442
0,094 | 0,305 | -0,622 |-0,028 [-0,052

2 -0,576 | -0,344 | -0,286 | 0.442 | 0,459
0,354 | -0,328 | 0,230 | 0,129 |-0,036

3 -0,662 | -0.424 | -0,390 | -0,700 |-0,884
-0,793 | -0,302 | 0,153 |-0,778 |-0,778

Temneparypa ob1ero napa -0,407 | -0,234 | -0,219 |-0.457 [-0,067
-0,395 | -0,416 | 0,430 |-0,016 |-0,496

Jasnenue obmero mapa -0,186 | 0,118 | -0,098 |-0,077 | 0,639

0,021 |-0,420 | 0,694 |-0,054 | 0,504
[JaBnenue napa B 5-i CylIMIbHOU IpymIe 0,245 | 0,028 | 0,612 | 0,071 | 0,869
0,270 | 0,313 | 0,612 | 0,208 | 0,531

Mpumevanus. 1. B yncnurene npuBeeHs! JaHHbBIC 11 OyMard Ha HaKare; B
3HAMEHaTeNe — Iocie cynepkananapa. 2. JKUpHbIM MIpHU(TOM BBIJEICHbl 3HAYHUMBIC KO-
a¢¢unmenTs Koppersiuuu (7 > 0,662).

OpHOM M3 3a7ay 3KCIEPHUMEHTA SIBISUIOCH HMCCIIEOBAHNE BO3MOXKHOCTH
MIPOTHO3UPOBAHUS KauyecTBa MPOIYKIMH MPU KOHTPOJIE TEXHOJIOTHYECKUX Iapa-
MeTpoB paboTel bJIM, npencraBieHnapIx B Tabn. 1. J{ns aToro ObuM paccUMTaHBI
KO3 PULMEHTHl KOPPENALUN apaMeTpoB, BRIOPAHHBIX JUIsI KOHTPOJIS, CO CTaH-
naptabivu (L, P,., P.;) n HexoTopeiMu nedopmanmonHsivu (E), EI) xapaxkTtepu-
cTukamu Oymaru. W3 mpuBefeHHBIX B Ta0J. 2 JaHHBIX CIEAYET, YTO HU OAWH U3
KOHTPOJIMPYEMBIX IPU MPOU3BOJACTBE OymMard mapaMeTpoB HE MMEET 3HAaYMMON
KOppEISIlIAA C TakoW BaKHOHM JUisi o)ceTHOW OyMarm XapaKTepPHCTHUKOW, Kak
CTOWKOCTH MIOBEPXHOCTH K BBIITUITBIBAHUIO.

JJ1st IpOYHOCTH MPH PACTSHKEHUH L 3HaUMMasi CBsI3b OOHapY>KeHa JIUIIb C
BEJIMYMHON JTMHEHHOTO aBJICHUS IPECCOBAaHMS Ha mocieaHeM npecce. OO0paboT-
Ka Oymaru B CynepKaJlaHJIpe CIOCOOCTBYET YBEIHMUYCHUIO TECHOTBHI KOPPEISLUH
3THX XapaKTEPUCTUK.
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BenuunHa Ha4ampHOrO MOAYNA YOPYTOCTH E), KpoM€ TOTrO, 3HAYUMO
KOppEIUpYyeT cO CKOPOCTBHIO AyodopMepa, YTO MOKHO OOBSICHUTH N3MEHEHUSIMU
B CTPYKTYpE JHCTa, B YACTHOCTH POCTOM CTENEHH OpHEHTAallMd BOJOKOH B Ma-
IIMHHOM HAIIPaBJICHUU IPU YBEIMYEHUH CKOPOCTH CETKH. TeCHOTa HaHHOU KOp-
peNAINN ToCcTe CylepKaTaHIPUPOBAHNS HEZHAUUTEIBHO CHHYKACTCS.

XKectkocts Oymaru npu u3rude E/ 3Ha4MMO CBsI3aHa HE TOJIBKO C yKa-
3aHHBIMM BBIIIE ITapaMeTpaMH, HO M C BEIIMYMHOM BakyyMa B IIEpBOHM Kamepe
rayd-Baja M JaBJIICHHEM Iapa B IATOW (ITOCIIEAHEN) CymmiIbHON Tpymme. B mo-
CIIEHEM CJIy4ae 3TO OOYCIIOBJICHO YBETMUEHHEM TOJIIMHBI M MyXJIOCTH MaTepHu-
ana npu MHTeHcH(pUKauuu pexnma cymku. OJHaKO cylepKalaHIPUPOBaHHE JIic-
JIAET 3TY CBA3b HE3HAYMMOM.

C TOYKM 3peHHs MPOTHO3UPOBaHUS NePOPMATUBHOCTH M MPOYHOCTH OY-
Maru OIpeJeIeHHBI HHTEpec MpeJCTaBIsAeT JUHAMUKAa U3MEHEHUS CBOMICTB HC-
CJIEyEeMOr0o MaTepuaia B Py HAaOPHBIN ANMK—HAKaT—-CyNEpKalaHAp, a TAaKKe
BIIUSIHME BO3HMKAIOIIMX IIPU 9TOM H3MEHEHUH B CTPYKType MaTepraia Ha Koppe-
JSIIHIO XapaKTEPUCTUK 1e(OPMATUBHOCTH U MIPOYHOCTH.

B Tabn. 3 npencraBnens ycpeaneHnsle mo 20 oTbopaM JgaHHBIE, XapaKTe-
pHU3yIOLIMe AMHAMHUKY H3MEHEHUs (pyHIaMEHTaIbHBIX, IPOYHOCTHBIX U Hedop-
MAaIMOHHBIX XapaKTEPUCTHK MPH MpoXokaeHuu Oymaru dyepe3 bJIM u cymepka-
naap. OTMeTHM, 4YTO NPEJCTABICHHBIC B Taby. 3 o0O0pa3lpl HMEIOT

Ta6numna 3
N3menenne pu3nKo-MeXaHHYECKUX XapAKTEPUCTHK OyMAaKHOI MacChl
H OyMaru B mpoiecce Npou3BoOACTBa

YucneHHble 3HaUCHUS XapaKTCPUCTUK
Macca 13 HanopHoro | Bymara na Hakare Bymara nocne
XapakTepucTHKH SIIMKA bJM cynepKalasjpa
X V.% X V% X V.%
OyHaMEHTAJIbHBIE:
V, em’/r 1,79 3,61 1,87 4,6 1,23 5,9
F, I[)K/M2 145 10,0 143 13,7 141 13,0
JedopmannoHHBbIe:
E,, MITa 3390 15,0 3860 16,8 5340 17,3
E ,, MIla 1930 13,5 2490 24.8 3400 18,4
E,, MIla 830 20,3 1080 22,4 1620 36,1
o1, MIla 12,2 12,5 15,3 17,0 21,5 31,8
c,, MIla 17,1 13,4 23,4 19,6 30,2 17,6
G,, MIla 25,5 11,1 30,3 16,6 41,2 17,3
€, % 0,37 9,7 0,41 13,8 0,40 9,1
€, %0 0,59 11,7 0,68 17,2 0,64 10,9
€p> %0 1,36 6,9 1,16 14,9 1,14 12,0
EI mH-cMm? 30,6 26,3 67,4 25,8 38,5 36,3
IIpounocTHBIE:
L,m 4510 7,8 5650 14,6 5230 14,3
A,, MIIx 30,6 12,8 37,0 24,1 33,0 22,8
P..,m/c 2,36 4,0 2,44 6,8 1,99 2,7
P.,, M/c 2,03 7,7 2,10 10,5 1,38 3,5
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3HAYUTENBHBIC OTINYHS B CTPYKType. Tak, n3-3a MpOMOsI MEJIKFX BOJIOKOH M BO3-
JeHCTBUS Tpolecca CyIIKH 00pa3ipl OyMard Ha HakaTe OTIMYaloTcst 0ojiee BbI-
COKOH MyXJIOCTBIO 1O CPAaBHEHMIO C 00pazlaMu OyMa)KHOH Macchl U3 HAIlOPHOTO
smquka. Kpome Toro, Oymara MammHHON BRIPAOOTKH 00JIagaeT MpenMyIecTBEH-
HOH OpUEHTauuell BOJOKOH B MAaIlMHHOM HamnpasieHud. [ cynepKalaHIpupo-
BaHHOM Oymaru xapakTepHbI OoJiee IIOTHAs CTPYKTypa U Hallmuue HeoOpaTUMBIX
mIacTuydecknx nedopmMaruii (BO3HUKAIOMIMX MPH MPOXOXKIEHUH OyMmaru depes
CyTIepKaaHJp) B TOBEPXHOCTHBIX CIIOSIX.

Kak BugHO u3 Tabn. 3 u pucyHKa, clOCOOHOCTh CONPOTUBIATHCS BHEII-
Hell pacTsaruBaroliei Harpyske y o0pa3noB OymMars MalliHHOM TUIQJAKOCTH BBIIIE
10 CPaBHEHUIO C 00pa3IaMu J1aOOPaTOPHOTO M3TOTOBICHHUS (OyMakHast Macca u3
HaropHoro smuka). OOpa3usl Oymaru Ha
HaKaTte, HECMOTpsi Ha OoJiee BBICOKYIO
ITyXJIOCTh, OTIIMYAIOTCS OONBIIEH BETUIH-

/}/ HOH IOPOTOBBIX HANpPSHKEHUH (G, G, Gp)

g U MOAYyNeH YINpyrocTH Ha Pa3IHIHBIX
/ sTanax Harpyxenus (£, E,, E,) no cpas-
/ HEHHI0O C J1a00paTOpHBIMH OTIIMBKAMH.
i / AOCOIIOTHBIE 3HAYCHUS YIIPYToi € U 3¢-
(dexTUBHOI €, nedopmanuii y 3Tux odpas-
IIOB TaKKe Bbilie. B Toxe Bpems, MpH
Vi 04 08 €%  DasBUTMH HHTCHCHBHBIX MIACTHYECKHX
nedopmanmii Ha 3aBepIIAIOIIEM JTame
BiusiHue NpolieccoB NPOM3BOJACTBA  HArPYKEHHUs pa3pylIEHHE oOpa3LoB Mpo-
Oymaru Ha BJIM u cynepkananipu-  ycxXoauT NPU MEHbINEH BelTHMUHHE Je-
posanns: [ — Gymara nocne cynep-  popmamuu. POCT 3KECTKOCTH M IPOYHO-
KalaHApupoBaHus. 2 — Oymara Ha oo OpU PacTSHKEHUH B JIAHHOM Clly4ae
HaKaTe, 3 - 6yMa)KHaH Macca MH3 o
HATIOHOTO KA MOYKHO OTHECTH Ha CUET BO3HHKAIOUICH
IpY MalIMHHOM OTJIMBE OPUEHTAIUU BO-
JIOKOH B TPOJIOJILHOM HampapieHud. [1o Tol ke nmpuuuHe HaOIoJaeTcs 3Hauu-
TENBHBINA MPUPOCT KECTKOCTH MpH u3rude. M3BecTHO [6], UTO ¢ POCTOM MyXJIOCTH
OJTHOPOJHOCTh M TJIAIKOCTh TIOBEPXHOCTH OyMaru CHIDKaroTcs. Pesymbrar storo
— COKpaIeHUE TUIONIAAN KOHTAKTa MEKIY MOBEPXHOCTSIMH 00pasiia M NeyaTHOH
(GOpMBI TIPU MCTIBITAHUSX, M, KaK CJICICTBUE, BOSHUKHOBEHUE MAaCCOBOTO BBIIIH-
TIBIBaHUS HPOUCXOHUT npu Oonee BBICOKHX
CKOPOCTSIX.
Pe3ynbTaToM YIUIOTHEHUS CTPYKTYPBI M CHIKECHHSI TOJIIMHBI OyMaKHOTO
JHUCTAa TOCe CyNepKaTaHIPUPOBAHHS SBJISETCS POCT BEIMYHUHBI OPOTOBBIX
HAaIpsDKCHUH, BOSHUKAIOIIMX B 00paslie B IPOLEecce MPUIIOKEHUS K HEMY Harpys-
K{, TIPU TNPAKTUYECKH HE MEHSIOUIMXCS JeopMalusaxX Ha pasMyHbIX 3Tarax
HATrpYKEHUs, T. €. HAOJIONAeTCs YBEJIMYEHUE MKECTKOCTH IPH PACTSDKESHUN
(CM. pHCYHOK).
Heo0xomuMo OTMETUTh 3HAYUTEIBHOE CHIDKCHHE TOCIe CylepKajlaH-
pHUpOBaHUS HKECTKOCTH Oymardu Mmpu M3rude W MPOYHOCTH €€ MOBEPXHOCTH. B
MEPBOM cliydae d3TO OOYCIIOBJICHO COKpAIlEHHEM TONIIMHBI Marepuana Ipu

cla

1
30 v

Y

N

20
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YIUIOTHEHUU CTPYKTypsl Oymaru. CHmxenwne BenmuuHbl CIIB mpomcxomuT Kak
W3-32 YMEHBUICHUS MyXJIOCTH M BBHITIAXXHBAHUS TIOBEPXHOCTU OyMaru, Tak U H3-
32 YaCTUYHOTO pa3pyIleHUs MEKBOJIOKOHHBIX CBSI3€ii B MOBEPXHOCTHBIX CIIOSIX.

OtmeTnM, 9TO TP MpoxXoxaeHnu Oymaru yepe3 bJIM koaddumnment Ba-
pHaIK BO3pacTaeT MPAKTHYECKH y BCEX IMPENICTABIEHHBIX XapaKTEPUCTHK. ITO
MOKET OBITh 00YCIIOBJICHO HEIOCTATOYHO BBICOKOW CTaOMIBHOCTBIO MapaMeTpoB
paboter BJIM 1 cBUAETENBCTBYET O BAXHOCTH MPABHIIBHOTO BBEIOOPA TEXHOJIOTH-
YEeCKUX MMapaMeTpOB, HEMPEPHIBHBIN KOHTPOJIb M PETYIHMPOBAHUE KOTOPHIX MO3BO-
JISIFOT TMIPOU3BOUTH OyMary craOmibHOro kadectsa. O0paboTka Oymaru B cymep-
KaJaHJpe B IIEJIOM HE3HAYMTEIbHO CKa3bIBaeTCS HA BEIMYMHE KOdPQHUIMEHTA
BapHalH HCCIEIyeMBIX XapaKTepUCTHK. VICKIroueHHWe B NaHHOM CIydae Co-
CTaBJISIIOT MOAYJIb YIIPYTOCTH B 00JIaCTH MpeApaspylieHus £,, npeaen yupyroctu
G}, KECTKOCTh Tipu m3rnde El (KodQPUIMEHTH BapUaIliul IS dTHX XapaKTepH-
ctuk Bo3pacrtaioT) u CIIB (cHMKeHue cTeneHr N3MEHUYMBOCTH O0YCIIOBIICHO 3HA-
YUTENBbHBIM TaJEHHEM MPOYHOCTH MIOBEPXHOCTH).

B mensx ompezneneHus BIUSHUS CTPYKTYPBI OymMard Ha B3aUMOCBSI3b OC-
HOBHBIX (PM3HKO-MEXaHUYECKUX XapaKTEPUCTUK ObLT POBEJCH KOPPEISIIMOHHBIN
aHan3, B X0Je KOTOPOTO OLIEHEHa TECHOTA CBSI3M MEXIy HamOosee BaKHBIMH
MPOYHOCTHBIMU U JIe(hOPMAIlMOHHBIMI CBOWCTBAMH HCCIIETYEMBIX MaTEPHAJIOB.
Pe3ynpraTsl KOppesIIMOHHOTO aHATN3a PECTaBIeHBI B Ta0M. 4.

W3 nanubIX Tabn. 4 ciemyeT, yTo KOI(DGUIMEHTH KOPPEISALUN XapaKTe-
PUCTHK TIPOYHOCTH IOBEPXHOCTH C XapaKTePUCTHKaMH IePOPMATHBHOCTH He-
3HAYNMBI.

Tabnumna 4
Koppessimyus XxapaKTepuCTHK NPOYHOCTH U 1e(hOPMATHBHOCTH
XapaKkTepUCTHKH E, E, E, o1 o, cp € EI
BymaxkHast Macca M3 HAIOPHOTO SIIUKA
L 0,655 | 0,706 | 0,348 | 0,648 | 0,570 | 0,814 | 0,249 | 0,444
4, 0,379 | 0,237 | -0,288 | 0,621 | 0,625 | 0,715 | 0,678 | 0,478
P.. -0,140 | -0,167 | -0,261 | 0,090 | 0,227 | 0,035 | 0,074 | -0,074
P, 0,066 | 0,251 | 0,446 | 0,001 | 0,086 | 0,138 | -0,262 | -0,085
bymara Ha Hakate
L 0,627 | 0,733 | 0,429 | 0,431 | 0,669 | 0,821 | 0,250 | 0,388
A, 0,090 | 0,182 | 0,112 | 0,210 | 0,634 | 0,780 | 0,843 | 0,268
P, 0,064 | 0,072 | -0,208 | 0,256 | 0,256 | 0,173 | 0,046 | 0,110
P, 0,195 | 0,210 | -0,180 | 0,279 | 0,324 | 0,292 | 0,073 | 0,208
Bymara nocine cynepkanasapa
L 0,785 | 0,715 | 0,549 | 0,404 | 0,714 | 0,859 | 0,282 | 0,603
A, 0,545 | 0,533 | 0,488 | 0,310 | 0,502 | 0,829 | 0,795 | 0,415
P, 0,304 | 0,169 | -0,042 | -0,022 | -0,089 | -0,209 | -0,128 | -0,554
P, -0,231 | -0,179 | 0,023 | -0,325 | 0,010 | -0,088 | -0,030 | -0,475

[Ipumeuanue. XupHbelM WpHPTOM BBIENCHBl 3HAYMMBIE KOA(QUIMEHTHI
koppensun (7 > 0,627).
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[IpouHOCTE IIPH NPUIIOKEHUH PACTATUBAIOIICH HArpy3Ku ONpPeNeIsiiIi 110
JIBYM XapaKTEPUCTHKaM: Pa3pbIBHOW JNMHE L, yUuTHIBaIOIIeH Maccy oOpasua, u
pabore paspymieHuss A,, OIIEHHMBAIOUIEH JMHAMUYECKYIO IIPOYHOCTH OyMa-
ru.ObparaeT Ha ce0s BHUMaHME, 9TO 00pasmpl, OTOOpPaHHBIC HAa Pa3HBIX CTAIMIX
IIPOM3BOJCTBA, UMEIOT Pa3auuHble K03(hduimenTsl napHoi koppemsinuu. Kpome
TOT0, UCCIIEIyeMble XapaKTePUCTUKN MPOYHOCTH OO HE KOPPETUPYIOT C Xapak-
TepucTUKaMH N1e(hOpMaTUBHOCTH, JHOO KOppenupyroT m3buparensHo. Tak, xa-
PaKTEepUCTUKHU IIPOYHOCTH HE OOHAPYKHUBAIOT 3HAYMMOW KOPPEJALUHN C MOILYJIEM
YIPYroCTH B 00JacTH Mpenpa3pylIeHnus] U )KECTKOCThIO Tpu n3ruode. PaspoiBHas
JUIMHA BO BCEX CIyYasxX 3HAYMMO KOPPEIHPYET C HadalbHbIM U 3(PQeKTHBHBIM
MOIYJISIMH YNIPYTOCTH W Pa3pylIaloUIMM HanpsbkeHueM. st mabopaTopHBIX 00-
pasloB, B KOTOPBIX OTCYTCTBYET OPHUEHTAIMs BOJIOKOH, XapaKTepHa 3HaYMMas
KOppeISIHS C MPENeoM YIPYrocTd, a A OymMard MamdHHOTO H3TOTOBIICHHS,
oToOpaHHOH Ha HakaTe, — C 3()PEKTUBHBIM HANPSHKEHHEM. Y HCCIEAyEeMBIX MaTe-
puaoB 0OHapyKeHa 3HAYNMAasi KOPPEIAIus padOThl pa3pylIeHus ¢ qehopMaruei
pa3pylieHHs 1 NOPOTOBBIMU HANPSXKEHUSIMHU Ha Pa3lUYHBIX 3Tarax Harpy>KeHus.
XapakTep U TECHOTa KOPPEAIHUH MOCIETHUX MPEeTepreBatoT U3MEHEHUs MIpH Tie-
pexolie OT OAHOro BHAA MaTepHuaia K apyromy. s nabopaTopHbIX 00pa3LoB
OTMEYEeHa 3HAauMMas KOPPEJSAIUs CO BCEMH IOPOTOBBIMH HANPSKEHUSIMU; IS
Oymaru, oToOpaHHOW Ha Hakare, — ¢ 9QPEKTHBHBIM U Pa3pyIIAOIIUM HaIpshKe-
HUSIMH, JJIS1 CyNepKaTaHAPUPOBAHHON OyMaru — ¢ pa3pyLIaoniM HANPSKCHUEM.
3T0 cBUAETENBCTBYET 00 M30MPATENFHOCTH BIUSHHUA MEXaHUIECKOTO MOBEACHUS
MaTepUajIoB Pa3IUYHOMN CTPYKTYpHI HAa X JUHAMUYECKYIO TPOYHOCTb.

Bmopou sman (axmuenviii sxcnepumenm). I3BecTHO, 9TO Ka4eCTBO TPO-
W3BOAMMON OyMmaru B 3HAUMTENLHON CTENEHH 3aBHCUT OT COOTHOLICHMS CKOPO-
cTel mocrymnatoiiei 6ymaxuoi Maccel ¥ ceTku BJIM [13].I1pu BeipaboTke 00JIb-
IIMHCTBA BUJIOB OyMmaru (Ha IJIOCKOCETOYHBIX MAIIMHAX) PEKOMEHIyeMOE COOT-
HOIIIEHUE CKopocTel cTpyn Macchl u cetku bJIM (K;,) cocraBnser 0,94 ... 0,98.

IIpu npoBeneHNM 3KCIIEpIMEHTa COOTHOIIeHHEe BapbupoBanu ot 0,97 (ot-
CTaBaHUE CKOPOCTH cTpyHW Ha 25 m/mMuH) 10 1,02 (CKOpOCTH CTpyW omepexaer
CKOpPOCTb ceTKH Ha 15 m/muH). Takue npezaess! ObUIM ONpeNesIeHbl YCIOBHAMHU
skciuryatanmu bJ/IM ¢ nByxcerouHol cucteMoit opmoBanus. M3mMeHeHne OTHO-
CUTEJIFHONW CKOPOCTH TOCTYIIJICHUS MAacChl Ha CETKY OCYILECTBISUIN M3MEHEHHUEM
CKOPOCTH CTPYyM Macchl MPH IOCTOSHHOH CKOPOCTH CETKH, pPaBHOU
770 m/muH. OcTtanpHble apaMeTpsl ObUTH cTabunu3upoBansl. B tabmn. 5, 6 npex-
CTaBJICHbI PE3yJIbTAThl MHUKPOCKOIIMUYECKMX HCCIIEJIOBAHUN W HCTBITAHUH 00pa3-
OB CyMepKalaHIPUPOBAHHOH Oymaru, oTOOpaHHOW TPHU Pa3IMYHBIX COOTHOIIE-
HUSX CKOPOCTEH CTPYHM Macchl U ceTKU. Bospacranue K|, BBI3BIBACT U3MEHEHHE
ycnoBuid popMoBaHUsi OyMa)KHOTO TIOJIOTHA M OPUECHTAIMU BOJIOKOH, O YeM CBU-
JETENBCTBYET COKpAIIEHHE MPOMOS MEITKOTO BOJIOKHA (BO3pAacTaeT OTHOCHTEIh-
HOE cojiepkaHue (Gpakiuii C JJIMHOW BOJIOKHA MeHee 1,8 MM M yMeHbIIaeTcs
CpelHss JUIMHA BOJIOKHA /.,) M CHUKEHHE IyXJIocTH V. V3MeHeHus B OpHeHTaluu
BOJIOKOH IPHUBOJAAT K CHHIKEHUIO HYJIEBOM pPa3pblBHOM IiuHbBl L,. Bennuuna
MEXBOJIOKOHHBIX CHJI CBS3H, XapaKTepu3yemas B JaHHOM JKCIEPUMEHTE ajre-
3uel o CKOTTy F, IPAKTUUECKH HE U3MEHSETCS.
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Tab6numa 5
OtHocuTenbHOe cofepsxkanue (%) Gppakuuii BoJ10KOH
B CTPYKType Oymaru

Pasmep ¢ppakmumy, Koa¢pdumment Hamycka
MM 0,97 0, 99 1,02

Menee 0,6 6,5 6,2 7,6
0,6...1,2 52,5 57,1 51,4
1,2..1,8 26,3 26,9 32,9
1,8..24 6,3 4,9 4,7
2,4..3,0 5,4 2,7 2,9
3,0..3,6 2,7 1,6 0,5
3,6..4,2 0,2 0,7 0,0
Bornee 4,2 0,0 0,0 0,0

ITpy TOCTOSIHCTBE CKOPOCTH CETKHM M KOHIEHTPALMM MAacchl B HAIIOPHOM
SAIIUKE YBEIUYCHUE CKOPOCTU CTIPYH IPUBOOUT K TOMY, YTO KOJHUYECTBO
abCONIOTHO CyXOro BeIIeCTBAa, IMOCTYMAIONIET0 Ha CETKY, BO3pacTaeT. DTUM
0OBACHSIETCA TEHIECHIHMA K POCTYy MAacchl | M’ PH YBEIMUEHMH COOTHOIICHHS
ckopocten K.

OnvcaHHbIE BBIIE M3MEHEHUSI B CTPYKType OyMmard MPHUBOMSAT K POCTY
XKECTKOCTHU IIPU PACTSHKCHUH, O YeM MOXKHO CYAMTH IO YMCIICHHBIM 3HAYCHHSIM
MOJyJIeH Ha pa3MyHBIX dTalax HarpyxeHwus. B ympyroil obmactu 3T0 sSBIEHHE
0OBsICHSIETCSI TIOBBIIICHUEM TIpE/ieia yIPYrocTH, O0YCIOBIEHHOTO YIUIOTHEHHEM
CTPYKTYpPBI U CHH)KEHUEM CTEIIEHH €€ aHU30TPONHOCTH. B BA3KOynpyrou u Ia-
CTHYECKOH 00]acTIX YBEIWYEHHE CIOCOOHOCTH Marepuana CONPOTUBIATHCS
BHEILIHEH Harpyske, 1o Bceid BUANMOCTH, BBI3BAHO KaK YINIOTHEHHEM CTPYKTYPHI,
TaK ¥ COKPAIICHHEM OTHOCUTEIHHOTO COJECp)KaHUS JTMHHOBOJIOKHUCTHIX (hpak-
LU BOJIOKOH.

MakcumMaibHasi BeJIM4YKMHA KECTKOCTH Oymaru npu u3rube HaOuroganach
mpu K, = 0,99. MoXHO NMPEeANnoI0XKUTh, YTO B 3TOM cliydae Hanbosee Oaaromnpu-
ATHBIM OKa3aJIOCh COYCTAHUC (baKTOpOB, BJIMAIOMINX Ha KCCTKOCTH IPHU I/I3FI/16€
(TakMX KaK MyXJIOCTh U OPUEHTALMS BOJIOKOH B MAIlIMHHOM HallpaBJICHUH).

Oopamaer Ha ceOsi BHUMaHUE TO, YTO, HECMOTPS Ha POCT KECTKOCTH, Be-
JIMYUHBI ITPOYHOCTHBIX XaPAKTECPUCTHUK, ITOJYUYCHHBIX ITPU UCIBITAHUAX Ha PaCTi-
KeHUe, CHIKaIoTCs. BeposiTHee Bcero, 3T0 00yCIOBICHO, BO-TIEPBBIX, COKpaIlle-
HUEM 4YHCJa BOJIOKOH, OPMEHTUPOBAHHBIX BJOJb OCH MPHUJIOKEHHUS HAarpy3KH U
crnocoOHbIX Hauboinee 3pPEeKTHBHO BOCTIPUHUMATH €€ (0 YeM CBUJICTEIILCTBYET
XapaxkTep U3MEHEHHsI HyJeBOW pa3pbIBHON JAJTMHBIL, T. €. IPOYHOCTH BOJIOKHA), BO-
BTOPBIX, YBEJIMUEHHEM AE()EKTHOCTH CTPYKTYpBHI, CBS3aHHOW C «HaOeraHHeM»
Macchl Ha CETKY MpPU YBEIHMYEHHH CKOPOCTH CTpyd. B monb3y mocieanero
YTBEPXKJCHUST CBUJIETENBCTBYET TOT (akT, uto npu K = 1,02 koadpduumeHTs
BapHalK MOJABIISIONIEr0 OOJMBIINHCTBA MPEACTABICHHBIX B Taba. 6 XapakTepH-
CTHUK MAaKCHUMAJIbHBI.

ConpoTtuBiieHHe OPCETHOM Oymaru H3JIOMy ¢ pocToM K, CHHKaeTcs.
OtoT (aKT NpeACTaBIAETCS BIIOJHE 3aKOHOMEPHBIM, €CIHM YYeCTh, UYTO OIS
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TabOnuma 6
Bausinue Besimuunbl K, Ha XapaKkTepucTHKH odceTHOI Oymaru

YucneHHble 3HaYECHUS XapaKTCPUCTHUK IPH PA3JIUYHBIX 3HAUYCHUAX KH
XapaKTepUCTUKU 0,97 0,99 1,02
X v, % X v, % X V, %
DyHIaMEHTATbHBIE:
F,, Tx/m* 136 43 135 6,5 140 2,3
V, em’/r 1,46 5,7 1,39 3,6 1,35 4,4
Ly, ™M 6540 1,9 6060 9,9 5550 13,2
lep, MM 1,26 7,9 1,19 1,4 1,17 5,7
dep, MKM 34,1 4,0 33,6 59 32,3 1,1
M*, 1 55,1 4,0 55,6 3,0 56,4 0,6
JedopmalinoHHbIe:
E;, MIla 8410 3,9 8720 3,1 9080 15,7
E,, MIla 3470 6,8 3810 2,4 4030 17,3
E,, MIla 1440 10,9 1660 7,2 1780 21,1
o1, MIla 11,4 1,9 11,8 4,6 12,1 11,3
G,, MIla 16,4 1,3 15,7 7,0 16,7 17,3
G,, MIla 35,5 2,8 34,5 10,7 35,5 13,4
e, % 0,14 33 0,14 5,8 0,14 5,8
€,, % 0,28 7,4 0,24 7,2 0,25 24,4
&y, %o 1,18 4,0 1,09 11,6 1,03 10,7
EJ, MH-cM® 28,7 2,0 29,6 13,6 26,1 0,8
IIpounoctHsle:
P, H 45,0 3,1 42,7 9,4 42,7 10,9
L,m 5440 2,3 5110 7,5 5060 11,2
A, MIx 33,1 5,4 29,2 20,3 27,1 21,0
N, 4. 1. 1. 22 4,2 19 15,5 18 7,9
P, m/c 1,73 11,9 1,50 14,4
P.., M/c 2,13 15,5 2,13 4.4

* 3nech U manee, B Tabn. 8, M — macca 1 e Oymarm.

JUIMHHBIX BOJIOKOH U CTENEHb UX OPUEHTALMU B MALLIMHHOM HAaIlpaBJICHUU C yBe-
JIMYECHUEM CKOPOCTH CTPYH YMEHBIIAIOTCSI.

CIIB ¢ BHemHEW CTOPOHBI OYMa)XHOTO JINCTAa C YBEIMYCHHEM OTHOCH-
TEJIHHON CKOPOCTH MOCTYIUICHHUS MacChl Ha CETKY (B CHIIY pOCTa JOIH KOPOTKUX
BOJIOKOH W YIIOTHEHHUS CTPYKTYPHl) UMEET TeHJCHIHNIO K CHIkeHnto. C ceTod-
HO¥ cTopoHbl u3MeHeHus BennuuHbl CI1B He HaOmr0MaeTcs.

[IpencraBneHHbIe BHIIE NaHHBIE CBUACTEINBCTBYIOT 00 M30MPATEIHHOCTH
BO3JICHCTBHS HCCIEyeMOTo (akTopa Ha XapaKTEPUCTUKU AePOPMATUBHOCTH U
MIPOYHOCTH, YTO IMO3BOJIIET IIyTEM BapbHpOBaHUS K|, IieJeHANPABICHHO BO3/CH-
CTBOBATh Ha TY WM HHYIO TPYIITY XapaKTePUCTHK.

OTMETHM, YTO BBIJISITHTH ONTHMAIBLHBIC (C TOYKH 3pEHUS BEJIMYWH IIPOY-
HOCTH ¥ AehOpPMAaTUBHOCTH MaTepuaja) yCIOBHS HAIycKa MacChl Ha CETKY JIO-
CTaTOYHO TPYIHO, TAK KaK BO BCEX TPEX CIyYasX BEIMYNHBI HAYAITBHOTO MOTYJIS
YOPYTOCTH U Pa3pbIBHOM NIMHBI 3HAYUTENHHO MPEBBILIATN HOPMUPYEMBIE WU
MHUHHUMAJIBHO JOIYCTUMBIE 3Ha4yeHUs, KoTopble coctaBisaioT 4000 MIla ans
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HavgansHOTO MOy [9] m 3700 M st pa3peiBHOM AHHEI [8]. DTO AemaeT mpuem-
JIEMBIMH BCE€ TPH BapHaHTa Hamycka Macchl. OJJHaKo, Kak BHIHO U3 Ta0Jl. 6, Bapu-
alys MPeCTaBICHHBIX XapaKTEPUCTHK MO MUpUHE OYMa)kKHOTO MOJIOTHA BO3pac-
TaeT M0 MEePEe YBEIWYEHUS OTHOCUTENBbHOW CKOPOCTH MOCTYIUIEHHUS] Macchl Ha
cetky b/IM, mpuuem, korma BenmnumHa K, coctaBmser 0,99 u, ocobenno, 1,02,
KO3 PHUIMEHTH BapHalli XapaKTEPUCTHK J1e(pOPMATUBHOCTH U MPOYHOCTH 3HA-
YUTENHHO BHIIIE 5 % (YTO MOXKHO CUHTaTh HOpMOii). TakuM oOpa3oMm, ¢ TOUKH
3peHHsl CTaOMJIBHOCTU CBOMCTB OyMaru Io IIMPUHE IOJIOTHA ONTHUMAJIbHBIM Ba-
PHAaHTOM SIBJISIETCS] BBIPAOOTKA OyMard TpH OTHOCHTENBHOW CKOPOCTH MOCTYILIE-
Hus Macchl Ha cetky BJIM, pasHoii 0,97.

OnpeneneHHpIid  WHTEpPEC I YIOpaBIEHUS KadeCTBOM O(QCETHOM
Oymard uMeeT IWHAMHKa MPOYHOCTH M Je(POpMaTHBHOCTH TPU BapbUPOBAHUHU
macchl 1 M’ Oymaru B pamMKax, JOIMYCKaeMbIX TPeOOBaHUSIMH TEXHHYECKHUX yCIIO-
BUH U TEXHOJIOTMYECKOrO perjaMeHTa. [Ipu nmpoBeneHUn SKCIEpUMEHTa U3MEHe-
HUE BEJIMYMHBI HCCIEAYEMOro IapaMeTpa IOCTHrajloch IIyTEM BapbUPOBaHMS
BEJMUHHBI Macchl | M° B aBTOMATHYECKOH CHCTEME peryaupoBaHus AKKypei.

W3 tabmn. 7, e npeacTaBieHbl Pe3yiIbTaThl HCIIBITAHUN 00pa3IioB OyMaru
C pa3nuuHOil Maccoil 1 M’, BUIHO, YTO YBEITHUYCHHE ITOrO MOKA3aTens (Jaxe B
HEOOJIBIIOM MHTEPBae) COMPOBOXKAACTCA 3HAYUTEIBHBIMU CTPYKTYPHBIMHU H3Me-
HECHUAMU. 06 9TOM CBUACTCIIBCTBYCT CHMIKCHHUC BCIIMYMHBLI TaKUX XapaKTCpU-
CTHK, KaK IyXJIOCTb MaTepuaia, CPEeIHss AJMHA U IIUpUHA BojokHA. [IpouHocTh
ME)XBOJIOKOHHBIX CBSI3€H, XapakTepu3yemas B AaHHOM 3KCIIEPUMEHTE aare3uen
no CKOTTy, Takxke CHIXanach. OTH (PaKThl MPEACTABIISIOTCS BIOJIHE 3aKOHOMEp-
HBIMH, TaK KaK C YBEIMUYeHHEeM Macchl | M° GymMaru Bo3pacTaeT TOMIIMHA HAIKH
BOJIOKOH Ha cerke BbJIM, uepe3 KOTOPYIO MPOUCXOOUT (QUIbTpanMs BOABI B
MOJICETOYHOE TPOCTPAHCTBO. IJTO TPUBOJUT K WHTEHCH(DUKAIUK yIepKaHUS
MEJIKHX BOJIOKOH, OCHOBHYIO MacCy U3 KOTOPBIX, IO BCEH BHIUMOCTH,
coctaBisieT cinabo puObpuUIMpoBaHHAs MeJIoub MexaHudeckux mace (XTMM u
TMM).

Hecmotpst Ha mocneaHee 00CTOATENBCTBO, YBEIHUEHHE YHCIa KOHTAKTOB
MEXIy BOJIOKHAMH, MMEIOIEE MECTO NPU CHWXEHHUH ITyXJOCTH, CIOCOOCTBYET
pocTy OOJBIIMHCTBA XAPAKTEPUCTUK Ne(GOPMATHBHOCTH M MPOYHOCTH Oymar.
Hckmiouenne cOCTaBISAIOT JKECTKOCTh NMPH H3rule, MMEIoIIas MaKCUMyM IIpU
macce 1 M°, paBHO#t 57 T, M COMPOTHBIICHHE H3T0MY (BelTHUMHA YOBIBAET).

W3-3a MOBBIIIEHHOI'O COJEP)KaHUsI KOPOTKOBOJIOKHHUCTHIX (ppakiuid, 0o-
Jiee HU3KOHM MPOYHOCTH MEXBOJOKOHHBIX CBSI3€H W TIOHIKEHHOM IyXJIOCTH 00-
pasupl ¢ Maccoit 60 r/m> uMenn HauGonee Hu3kue 3Hauenus CIIB, mpuuem c
BHEIIHEH CTOPOHBI JIMCTa 3HAYEHUE ITOM XapaKTEPUCTHKH OKA3al0Ch MEHBIIIE
MHWHHUMAJIBHO JOITYCTHUMOTO.

OHHOSHa‘IHOﬁ 3aBUCUMOCTHU U1 JUHAMHUKHU CTCIICHU U3MCHYHUBOCTHU HC-
CJIEAyeMbIX XapaKTepUCTUK OOHapyXeHO He Obl10. OTMETHM JIMIb, YTO MUHH-
MaJIbHBIE 3HaYeHHs KO3 (GHUIIMEHTOB BapHaluu B OOJIBIIMHCTBE CllyyaeB HaOJIro-
Al0TCs y 00pasIoB ¢ Maccoit 57 r/m’.

11 «JTecHoit sxypHam» Ne 2 - 3
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Tabnuma 7
Bamsiane Maccel 1 m” Ha (usznko-mexaHnyecKHe XapaKTepuCcTHKU opceTHOH Oymaru

YuncneHHble 3HAUCHHS XapaKTEpUCTHUK Ipu Macce | M2, T
XapaKTepUCTUKU 55 57 60
X V, % X Vv, % X Vv, %

®yHIaMEHTaJIbHBIE:

F,, /M 170 LK 160 145

V, em’/r 1,50 1,47 1,20

Ly, M 6740 7000 6190

lep, MM 1,12 1,14 1,03

dep. MKM 33,4 29,5 30,4
JedopmaliuoHHbIe:

E, MIla 7352 12,5 7770 6,6 8550 11,5

E,, MIla 3280 15,4 2840 - 3790 13,0

E,, MIla 1540 10,0 1250 - 1740 15,5

o1, MIla 10,3 10,4 10,5 7,7 11,8 8,9

G,, MIla 13,6 9,9 14,4 2,4 15,7 10,8

G,, MIla 30,9 11,0 34,1 1,6 41,3 6,7

e, % 0,15 7,4 0,14 6,2 0,14 4,7

€,, % 0,23 13,9 0,26 - 0,24 22,6

€p, %0 1,20 17,1 1,42 8,5 1,48 10,0

EI, MH-cm’ 31,9 35,5 31,1
IIpounoctHsIe:

P, H 40 9,1 45 5,0 47 5,8

L, 4940 9,0 5240 4,5 5220 3,1

A, MIx 30,4 26,6 40,0 13,9 42,7 154

N, 4. o 1. 42 41 35

P, m/c 1,60 1,70 1,30

P, m/c 2,10 2,10 1,90

* Bapnaumo B JJAHHOM 3KCIICPUMCEHTC OLCHHBAJIN Y XAPAKTCPUCTHUK, IMOJTYYCH-
HbIX IIPU UCIIBITAHUAX Ha PACTSIKCHUC.

IIpencraBneHHble JaHHBIE CBUAETENBCTBYIOT O HEOJHO3HAYHOM BIUSHUU
macchl | M> GyMarn Ha XapaKTEPHUCTHKH, ONpE/IeICHHbIC PH MPUIOKEHHH Pas3-
JUYHBIX BUJOB HAarpy3kud. B dacTHOCTH, yBeJMYEHHE >KECTKOCTH M MPOYHOCTH
MIPU PACTSHKEHUH COTPOBOXKIACTCSI CHIYKCHUEM TIPOYHOCTH MTOBEPXHOCTH OyMax-
HOTO JINCTA (BIIOTH A0 3HAYEHUH HMKEe HOpMHUpPYeMBIX). Takum oOpa3om, BeIpa-
00TKa Oymaru ¢ MOBBIILICHHBIMHU MTOKa3aTeIsIMUA 1€(POPMATUBHOCTH U MPOYHOCTH,
oGecrieunBaeMas yBeIMUEHHEM Macchl 1 M” (B JOMYCTHMBIX TEXHHYECKHMH yCIIO-
BUAMU paMKax), TpeOyeT TPHUHSATHS MOTOJHUTEIBHBIX MEpP IO TOBBIIICHUIO
MIPOYHOCTH NMOBEPXHOCTH.

B kadecTBe TakOBBIX MOTYT OBITH MPEIJIOKEHBI PAa3TUYHbIE BapPHAHTHI
MPOBEICHUSI TIOATOTOBKH OYMa)kKHOM Macchl K OTIMBY: Pa3MoOJI LIEJUTFOJIO3HBIX I10-
ny(haOpUKaTOB NPH MOBBIIICHHBIX KOHIIEHTPALMSX U IIPUCAIKAX, T. €. B YCIOBHUIX
HaunOonee cunbHON (puOpmwLIALUK [12]; pa3Mon MEXaHMYECKUX MacC NpU HOHU-
JKEHHBIX KOHIICHTPAIUAX W cpenHux mnpucankax [11]; HekoTopoe yBennueHUE B
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KOMITO3UIIMHA OTHOCUTENbHOTO coiepxkanna TMM u cHmkeHHe pacxoma (Ioxy-
nsaTta [13]. Tlocnennue Tpu MEpONpHATHS MPUBEAYT K MOBBIMICHUIO MYXJOCTH,
CIIEACTBUEM 4ero OyJeT CHWKEHHE IJIOMAAH KOHTAKTa MEXKIY MOBEPXHOCTHIO
Oymaru u edaTHOH (OpPMBI, 9TO U OyZIeT crocobcTBoBaTh moBkimeHuro CIIB.

Hapsiny ¢ ycnoBusiMu OTIMBa CYIIECTBEHHOE BIHSHIE HA MEXaHUYECKOE
MOBEJICHNE TOTOBOM OyMaru OKas3bIBaIOT yCNOBHs ee cymKu. [Ipu cTabuibHOM
TEMIIEPATypPHOM PEXHME OCOOBI HWHTEPEC IPEICTABIACT BIUSHHE (aKTOPOB,
OTPAaHUYMBAIOIINAX YCANKy OyMard, a IMEHHO HaTsDKeHHe OyMa)KHOTO ITTOJIOTHA M
CYHMIMJIBHBIX CYKOH. ABTOp MoHorpaduu [13], cceinasce Ha padoter A.Jl. Abpa-
moBuya, H.I'. lllTonbia, A.M. Panikepa u ap., OTMeUaeT, YTO CO3/aHHUE YCIOBUH,
OTPAaHUYMBAIOIINX YCANKy OyMaru MpH CYIIKe, MPUBOJUT K CHIDKEHHUIO nedop-
Malluy pa3pylieHus (PacTsLKUMOCTH OyMmaru), a TakkKe YBEIHUCHUIO MPOYHOCTU
MIPU PacTSDKEHUU M CHIDKEHHIO MPOYHOCTH IMPH IPYTHX THUIMAX HarpyxeHus (u3-
JIOM, TIPO/TaBITUBAHUE).

[Ipu mpoBeaeHNN >KCTIEpUMEHTa MCCIEAOBAIH BIMSHUE HATSDKEHUS CY-
HIMJIBHOTO CYKHA B TPETheH CYIMIMIBHON rpymie (uccienyeMas CyluiabHas 4acTh
uMeeT S5 cymmibHbIX rpynm). CyXocTh OyMa)KHOTO IOJIOTHA HAa 3TOM Y4YacTKe
npesbimaer 60 %, T. €. mpouecc MEXBOJIOKOHHON yCalKy Ha JaHHOM 3Tale yxe
3aBepIleH. Y caJKa OTACNbHBIX BOJIOKOH BHOCUT HauOoJjee CyIeCTBEHHBIN BKIa
B O0IIYI0 ycaKy OyMaXXHOT'O MOJIOTHA ¥ HanOoJiee CUIIBHO MPOSBISCTCS B IMOIIE-
pEYHOM HampaBieHHd. Takum 00pa3oM, HaM MPEACTABHIIACH BOZMOXKHOCTH OIle-
HUTh BJIUSHHE (AKTOpa, OrPAaHUYMBAIONIETO ycaaKy OyMmMard B TOMEPEYHOM
HalpaBJICHUNW M CHUWKAIOMICTO BKJAJ YCAaAKHM OTACIbHBLIX BOJIOKOH B O6HH/II71
MTOKa3aTeNb.

[IpuanrMas BO BHUMaHHUe 3TOT (haKT, a TakKe TO, YTO B KOMIIO3HUIIUS HC-
cinemyeMoit Oymaru Ha 75 % COCTOMT M3 MEXaHUYECKUX Macc (B JUTEpaType
MpeJCTaBIeHbl Pe3yJabTaThl HCCIEOBaHUs OyMmar W3 IIEJUTIOJN03bI) W HHTEpBAI
BapbUPOBaHUs HATSDKEHUS CYNIMIIBHOTO CYKHa OBbUT HEOONBIIOW, MOKHO OBLIO
MIPEAIIOJIOXKUTD MOJIy4Y€HUC PE3YyJIbTATOB, OTJIWYHBIX OT OIIMCAHHBIX B
JUTEepaType.

Ilo mannbIM padoTh [14] ycaaka Oymaru crocoOcTByeT Hambomee MoJl-
HOMY TIPOSIBIICHHIO BCEX BHJIOB CBSI3U MEXKIY BOJOKHAMHU. [loaTOMY ykecToueHue
YCIIOBHH, OTPaHUYUBAIOIINX YCAJKy TOJIOTHA, JOJDKHO OCIA0ISATh MEXBOJIOKOH-
HBbIE CBSI3W B OyMmare, 4To, XOTs U B HE3HAUUTENHHOW CTEIeHU, UMEI0 MECTO B
JaHHOM dKcriepuMeHTe (Tabin. 8). OmHaKO CHM)KEHHE MPOYHOCTH MEKBOJIOKOH-
HBIX CBSI3eH HE ITPUBEJIO K aICKBATHOMY CHMXXCHHUIO ITPOYHOCTHU IIPU PACTAKCHUU.
BennuuHbl pa3pyliaronero YCUins U pa3pblBHOW JUIMHBI OCTAIUCh MPAKTUYECKU
HEM3MEHHBI U Ja)Ke UMEJIH TEHAEHIMIO K pocTy. MOXHO NPEAIONoKHUTh, YTO 10-
clemHee 00CTOSATEIHCTBO O0YCIIOBICHO POCTOM COOCTBEHHOHN IMPOYHOCTH BOJIOK-
Ha. ConpoTuBiieHue 0)ceTHOW OyMard U3j0My C YBEJIHUYEHHUEM CTCIICHU HaTsKe-
HUS CyKHA CHUKAJIOCh, YTO COTJIACYETCsI ¢ AAHHBIMH IPYruX aBTOpoB. [IpouHocTh
MOBEPXHOCTH IpH OoJiee CHIBHOM HATSDKEHMM CYIIMJIBHOTO CYKHa OKa3ajach
BBITIIE. 3HAYMMEBIN POCT UMEET M BETHINHA PAOOTHI pa3pyIICHHS], 9TO OOBSICHSICT-
sl poCcTOM Jie(OpMAIINH pa3pyLICHNSI.

11*
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TabOnuma 8
Biusinne HaTsIKeHMsl CYyIINJIBLHOIO CYKHa B TpeTheil CyIINJIbLHOM rpynmne
Ha QU3NKO-MeXaHNYeCKUe XapaKTepPUCTUKH o(ceTHOI Hymaru

YuclieHHbIE 3HAYCHHS XApaKTCPUCTHUK IPU HATSHOKCHUU CYKHA, xkH/m
XapaKTepUucTuKu 1,3 1,5
X V.% X V%
®yHIaMEHTaJIbHBIE:
F,, /M 140 1,4 135 2,8
V, e/t 1,33 1,9 1,34 2,2
Ly, M 5960 53 6630 7.3
lep, MM 1,24 1,9 1,19 5,5
M, T 58,0 1,1 58,0 0,9
JedopmalinoHHbIe:
E,\, MIla 8870 5,4 7630 5,8
E,, MIla 3470 6,2 3228 9,5
E,, MIla 1500 6,6 1410 14,7
o), MIla 11,6 3,8 11,6 2,9
c,, MIla 15,3 2,0 15,1 2,3
c,, MIla 34,5 2,3 34,8 1,6
€, % 0,14 3,5 0,16 8,7
€5, %0 0,23 10,5 0,25 9,0
€p, Y0 1,23 1,6 1,39 2,3
EI, MH-cm’ 25,8 9,6 30,8 6,7
IIpounoctHsle:
P, H 42 2,3 43 2,2
L, 4850 1,9 4990 2,0
A, mJIx 32,9 3,1 37,9 4,1
N, 4. 1. 1. 23 8,6 18 18,1
P, m/c 1,30 5,8 1,80 2,3
P, m/c 1,50 8,3 1,90 5,4

CHmKeHMe KECTKOCTH, Hanboee sIpKo MPOSBIISIOIIeecs B yIpyronl oo6ia-
CTH, XU POCT JIOJIM IJIACTUYECKON JieopMaliiy MPEICTABIISIOTCS 3aKOHOMEPHBIMH.
CHIDKEHHE 4YHClIa MEXBOJOKOHHBIX CBS3EH, KOTOPOE MOXKET M, CKOpEe BCETo,
MMEET MECTO IPH OTPAaHHYEHHUH YCAJKH BOJIOKOH (0 YeM CBUJIETEIhCTBYET CHH-
JKEHHE BENIMYUHBI aare3nu 1mo CKOTTY), a TaKKe BO3HUKAIOIINE B MPOIIECCE Orpa-
HUYCHHOM yCaJIKi BOJIOKOH HAIPSDKEHUS B CTPYKType OYMa)KHOTO JIUCTA MPHUBE-
A K OOJIBIIIEN MOJATIMBOCTU CBA3CH U, KaK CICIACTBHE, K CHIDKEHUIO )KECTKOCTHU
B HayaJbHBIA IEPUOJT HATPY>KEHHUSL.

W3BecTHO, YTO mpolece MmiacTUudeckon aedopMaiuy oO0yCIOBIECH CMe-
IIEHNEM CTPYKTYPHBIX 3JIEMEHTOB OTHOCHUTENBHO ApyT Apyra. CokpaiieHue Jrc-
JIa MEKBOJIOKOHHBIX KOHTAKTOB Ji€aeT BOJIOKHA 00Jiee MOABIKHBEIMUA U JJA€T UM
BO3MOXKHOCTh B 0OJIbIIIEH CTEIEHHU MEePEMEIAThCsl OTHOCUTEIIBHO APYT Ipyra J0
HaCTYHJ'IeHI/ISI Hpenena HpO‘IHOCTI/I HpI/I BO3HUKHOBCHUHU IINIACTHUYCCKUX ﬂC(l)OpMa-
Ui, YBEIWYeHUEe MPOYHOCTH BOJIOKOH YCHIIMBAET 3TOT 3P (eKT. DTUM, BUTUMO,
o0BsICHSIETCS yBeNTMUeHHE 001Iel Aedopmanuy o0pas3ios A0 pa3pymieHHs.
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Kpome Ttoro, mpeacranennple B Tabn. 8 maHHBIE, XapaKTePHU3YIOIINE
CTeleHb HM3MEHYHMBOCTH HCCICAYEMBIX XapaKTEepUCTUK, CBHIETEILCTBYIOT O
CHIDKCHUH CTaOMIBHOCTH BEJIMYMH OONBIIMHCTBA Mokaszarenedl. Ckopee Bcero,
3TO CBSI3aHO C HEPABHOMEPHOCTHIO HATSHKCHUS PA3NMYHBIX YYACTKOB CYKHA TIO
JUIMHE CYIIWIBHBIX HHAHHIApOB bBJ/IM, oOpe3Has mmpuHa KOTOPOil COCTaB-
nset 8400 Mm.

Kak w B mpempiaymmx ciaydasx, U3MEHEHHE CTENeHH HATSHKEHHUS Cy-
IIMIIBHOTO CYKHA BBI3BIBAET PA3IMYHBIC TI0 XapaKTepy M3MEHEHHWS CBOWCTB Jie-
(hOpMaTUBHOCTH U MPOYHOCTH.

[MponenanHast paboTa MO3BOJISET CAENATH CIACAYIOUINE BBIBOIBI.

1. YcTaHOBIEHO BHICOKOE BapbUPOBaHHE XapaKTEPUCTHK KadecTBa Oyma-
I'" Kak Ha Hakare B/IM, Tak u mocie cynepkananapupoBanus. HanGompmui ko-
3¢ ¢unreHT Bapuanuu Habmo1aeTcsl y HadyalbHOTO MOJYJISl YIPYTOCTH, KOTOPBIA
JIOTIOJTHUTENBHO BO3PACTaeT MOCHe CylepKaIaHIPUPOBAHNAS OYMAard.

2. Iloka3aHO, 4TO CTOMKOCTh MOBEPXHOCTH K BBHIIIUIIBIBAHUIO C BHEIIHEH
CTOPOHBI JIUCTA UMeeT 00Jiee BHICOKHI KOA(D(MUIIMEHT BapUaIluU 10 CPABHEHHUIO C
CETOYHOM CTOPOHOM.

3. YcTaHOBNEHO, YTO B YCIOBHUSAX 33JJAaHHOTO PErJIaMEHTa MPOU3BOICTBA
3HaYUMO KOPPENUPYIOT CIEAYIONINE XapaKTepUCTHKHU: pa3pblBHAsA JUIMHA — JIH-
HelHOe JaBJIeHUE MPECCOBAaHUS Ha IMOCIEAHEM TPETheM Ipecce, HadaJbHBIA MO-
IyJb YIPYTOCTH — JIMHEHHOE MaBJICHUE MPECCOBAHMS HA TOM e Ipecce M CKO-
pocTh nyodopMmepa, KECTKOCTh IPU U3TrHOe — JBa MEPEUNCICHHBIX BEIIIE MOKa3a-
TeJsl U BaKyyM B IIepBOil kamepe rayd-Baja.

4. Tlokazano, 4To y 00pa3ioB, 0ToOpaHHbIX Ha Hakate bJ/IM, ko3 dunn-
€HT BapHall{ BO3PACTaeT MPAKTUYECKH y BCEX HCCIEAYEMBIX XapaKTEPUCTHK
ne(GOpMaTHBHOCTH M MPOYHOCTH 10 CPABHEHHIO C 00pa3lamu, OTOOPaHHBIMH U3
HATIOPHOTO AIIWKA, YTO CBUJCTENBCTBYET O BAKHOCTH HAyYHO OOOCHOBAHHOTO
BEIOOpA TapaMeTPOB MPOU3BOJICTBA, HEMPEPHIBHEIN KOHTPOIb U PETYIHPOBAHUE
KOTOPBIX MO3BOJISIT MPOU3BOJIUTH OyMary CTaOMIIBHOTO Ka4ecTBa.

5. CynepkanaHapupoBaHue OyMard BbI3bIBAET Bo3pacTaHue Kod(huIu-
€HTOB BapHallMi TaKUX XapaKTePUCTHK JedOpPMATHBHOCTH, KaK HadaIbHBIN
MOJIYJIb YIIPYTOCTH, TPEJIENl YIIPYTOCTH U )KECTKOCTh MPHU U3rubde. Y OCTabHBIX
WCCIIEYEeMbIX  XapaKTepUCTHK  KOI(QQUIMEHT  BapHallik  HM3MEHSEeTCs
HE3HAYUTEIHHO.

6. YcTaHOBIIEHO, YTO M3MEHEHHUS CTPYKTYPHI, BOSHUKAIOIIHNE B IIPOIECcce
MPOM3BOJICTBAa OyMaru, OKa3bIBaIOT W30MpaTeIbHOE BIMSHUE HA XapakTep M Tec-
HOTY KOPPEJISALUN JUHAMUYCCKOUW MPOYHOCTH, XapaKTepU3yeMoil paboToit pas-
PYLIEHUS, C TIOKa3aTeNsIMH OMUCHIBAIOIIUMH MEXaHUYECKOE IOBEIeHHE MaTepra-
Jla Ha Pa3NIUYHBIX JTalax HArpyKEeHHUs, 9TO HEOOXOJUMO YUUTHIBATh TP IIEPEHO-
C€ JTaHHBIX, MTOy4YeHHBIX B Ja0OPaTOPUH, B YCIOBHS PEAIbHOTO ITPOU3BOICTBA.

7. PaspeiBHas UIMHA BHE 3aBUCUMOCTH OT THITA CTPYKTYpPBI OOHAPYXKHUBA-
€T 3HAUYUMYIO KOPPEJSIIHUIO C pa3pyLIarolldM HamnpspKeHHEeM, HAadalbHBIM U 3¢-
(DEKTUBHBIM MOJIYJISIMH YIPYrocTH. [IpodHOCTh TOBEPXHOCTH 3HAYMMO HE KOppe-
JUPYET HU C OAHOM M3 HCCIIeIOBAHHBIX Je(OPMAIIOHHBIX XapaKTEPUCTHUK.



166 U.b. Qurunnos, B.U. Komapos

8. YcTaHOBIIEHO, YTO JJISl TIOBBIIICHUS XapaKTEPUCTHK AeQOpMaTHBHO-
ctH oceTHOM Oymaru BeanuuHa K, ToJKHA Bo3pacTath (B mpezaenax ot 0,97 mo
1,02), a A1 MOBBIIICHUS XapaKTEPUCTUK MPOYHOCTH — CHUKATHCSL.

9. Tloka3ano, 4To yBemuueHue macchl 1 M* ¢ 55 10 60 T crocoGCTByeT
MTOBBIIIICHUIO JKECTKOCTH TPU PACTSHKEHHUH, TIPOYHOCTHBIE XapaKTEPUCTUKUA TPU
3TOM M3MEHSIOTCS C1ado.

10. TloBhImeHwe CTETIEHN HATSHKEHHS CYIIMIBHOTO CYKHA B TPETbEH Cy-
IIMIIBHOW TPYyNIE BeNeT K CHIDKEHWIO JKeCTKOCTH W HE3HAUYHUTENBHOMY POCTY
MPOYHOCTH MIPH PACTSHKEHHU.

11. Tlokazana u30MpaTeNbHOCTD BIMSIHUS MapaMeTpoB pabotsl BJIM Ha
XapaKTePUCTUKH Ne(HOPMATUBHOCTH U MPOYHOCTH, YTO MO3BOJISET OCYIIECTBISATH
LieJICHANPaBIeHHOE BO3ACHCTBHE HA Ty WM HHYIO TPYIITY XapaKTEPHCTHUK.
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VJIK 533.9:630786
O.M. COKOJIOB, M.-H. BACUJIBEB, J.I'. YYXYHUH

CokonoB Osner MuxaitnoBuu pomwics B 1936 r.,
okoHuMI1 B 1960 r. JIeHMHIrpaJCKHH TEXHOJIOrHYe-
ckuii mHCTUTYT LIBII, NOKTOp XHMMHMYECKHX Hayk,
npodeccop, pekTop, 3aBeAyroUMid Kadeapod Ouo-
TEXHOJIOTMH ~ APXaHT€JIbCKOrO  TOCYJapCTBEHHOTO
TEXHUYECKOI0 YHHBEPCUTETa, aKajeMuK MexayHa-
ponHoii akaxemun Hayk, PUA, PAEH, Axanemun
npobsiem kauectBa P®, wi.-koppecnonzent MUA.
Nwmeer Gonee 170 HayyHbIX TPYIOB B 00JAacTH HC-
CJIEOBAaHHS TIPOLECCOB CYNb(ATHON BapKy, H3yde-
HUSI CBOMCTB U NIPUMEHEHUS] TEXHUYECKUX JIMTHUHOB.

BacunbeB Muxaun HuxomaeBud poauncs B
1950 r., oxkonumn B 1973 r. MockoBckuii ¢u3nko-
TEeXHHYECKUH UHCTUTYT, KAaHAUIAT TEXHUYECKUX
HayK, 3amecTuTenb npopekropa MOTH no HayyHOM
pabore. Mmeer Gonee 80 meyaTHbIX TPYJOB B 00Ja-
cTU (DU3UKU U XUMUH TITa3MBbL.

UYyxuun [Imutpuii I'epmanosud poxuics B 1971 r.,
OKOHUMI B 1993 1. ApXaHreabCKHil JECOTeXHUYe-
CKMH MHCTUTYT, KaHAMJAT TEXHHYECKUX HAYK, CTap-
muii  mpernofaBaTeNb Kadeapsl CTaHIApTU3AINH,
METPOJIOTMM M CePTU(HKAIMU  APXaHTEILCKOTO
TOCYJapCTBEHHOTO ~TEXHHYECKOIO  YHHBEPCHTETA. 4k
Wmeer G6omee 10 nevaTHBIX TPYHOB B 0OJIACTH XUMH- N

—

4eCKOi MepepabOTKH APEBECHHBI.
‘\

HUCCJEJJOBAHUE UBMEHEHHUSI COCTABA JIPEBECUHBI
IMPU OBPABOTKE HU3KOSHTAJIBIIUMHOMN
IJTEKTPOHHO-ITYYKOBOM IJIABMOM

M3yyeHo BO3AEHCTBUE HHU3KOIHTAJIBIUIHONW 3IIEKTPOHHO-
My4YKOBOH IJIa3Mbl Ha APEBECUHY U €€ KOMIIOHEHTHI; IPEJI0KEHbI Y-
TH HCIIOJIF30BAHUS POITYKTOB 00Pa0OTKU B IIPOMBIIUICHHOCTH.
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The influence of low-enthalpy electron-beam plasma on
wood and its components has been analyzed and ways of utilization of
products in industry have been suggested.

CoBpeMeHHBIE TEXHOJIOTUH XMMHUYECKOH MepepaboTKH APEBECHHBI MPO-
TEKaIOT NP MOBBIIICHHBIX TEMIIEPAaTypax U y4acTUH PearcHTOB, YTO MPUBOAUT K
WHHULMUPOBAHUIO IOOOYHBIX peakui 1 00pa30BaHUIO OTXOOB.

B ortnnume OT TpaAMLIMOHHBIX XUMHYECKHX, (U3MUECKHE CIIOCOOBI BO3-
neicTBUs, Oazupyrolluecs Ha WCIONBb30BAaHUM PaJWAallMOHHBIX TEXHOJIOTUH, HE
TpeOyIOT MIPUMEHEHHUS! arpeCcCUBHBIX PEarcHTOB M HarpeBa MaTepuana [0 BbICO-
kux TemmepaTryp. K Hanmbosee M3ydeHHBIM METOAAM PaJHAllMOHHON 00pabOTKH
IPEBECHHbl MOXKHO OTHECTH €€ OOJlydyeHHE IOTOKaMH >KECTKHX Y-KBaHTOB H
YCKOPEHHBIX 3JEKTPOHOB. OIHAKO B PEANbHBIX TEXHOJIOTUSAX 3TH BO3IEHCTBUS
HE HallTd HIMPOKOTO MPUMEHEHHS M3-3a MPUCYIIUX UM BBICOKOI SHEProeMKOCTH
MPOLIECCOB, OIPAaHMYCHHOCTH JHAalla30Ha U3MEHEHUs yCIOBUil 00pabOTKH, CI0XK-
HOCTH M JOPOTOBU3HBI YCKOPUTEIBHOM TEXHUKH, OCOOCHHOCTEH SKCIUTyaTaluu
MIPOMBIIIJICHHBIX PaJIAON30TONHBIX HCTOYHUKOB Y-U3IyUECHUSI.

Lenp HacTosIMIIEH paOOTHI — HCIIONB3YS HETPAAUIIMOHHBIE BO3ICHCTBUS Ha
JPEBECHHY MOTOKOB YACTHII, CO3/1aTh JOCTATOYHO MPOCTYIO MIa3MOXUMHUECKYIO
TEXHOJIOTHIO, 00ECIIEYHBAIOIYIO YBETHUeHHE K03 PHIIMeHTa MOIe3HOr0 NCTIONb-
30BaHMS APEBECUHBI, MOBBIILIEHHE HKOJIOTHYECKOM 0E30IacHOCTH €€ IMOCIeryro-
el mepepaboTKK, HANpUMeEp, B TUAPOJIM3HONH M LEIUTIOI03HO-0yMaKHOH Mpo-
MBIIIJIEHHOCTH.

Hamu mpemyiokeHO BMECTO paAMallMOHHBIX IPOLECCOB MOAUGHUKAINN
JPEBECHHBI HCIIOIB30BaTh PaJUKaIbHO-TEPMUYECKOE BO3JICHCTBIE Ha MaTepual,
B KOTOPOM COYETAeTCs] YMEPEHHBII HarpeB oOpasia (Mopsiika HECKONBKHX JIECsT-
KOB I'PaJyCcoB) C IUIa3MOXUMHUYECKONH 00pabOTKOM XMMHUUECKH aKTUBHBIMH HOHA-
MU U pajuKalaMu, HapabaThIBaeMbIMH B CBEPXPAaBHOBECHBIX KOHLEHTpALHUAX B
HEKOTOPBIX TUMAaX HU3KOTEMIIEPATYPHOU IUIa3Mbl, HAIpUMEp B ra3opa3psaHON
WM WHXKEKIMOHHOM [1, 2, 8, 9]. Hambonee moapoOHO Hamu n3ydeHa Mmoauduka-
LUl IPEBECUHBl B HU3KOHTAJIBIHMWHON 3JIEKTPOHHO-NyuKoBo# masme (JIIIT),
TEHEPUPYEMOU MPHU UHXKEKITUHU dIeKTpoHHOro mydka (DI1) B razoobpasHyro cpe-
ny. OKCHEPUMEHTHI [0 paiKaIbHO-TEPMUUECKONH 00pabOTKe APeBECHHBI IPOBE-
IeHbl Ha ycTaHOBKe Kadenpsl ¢usmueckoit mexanmkun MOTU.  [punnm-
MUanbHas cxema YCTaHOBKHU MIpeJICTaBIeHa Ha pHUCYHKE.

HpI/IHL[I/Il'II/IaJ'[LHaSI CX€Ma YCTAHOBKH I

7
IIa3MOXUMHYECKOH 00pabOTKH ApeBECHHBI
U ee KOMIOHEHTOB: [ — D3JIeKTPOHHO-
g

TydeBas MyIIka, 2 — SJIEKTPOHHBIN ITy4OK;

/3 3 — BakyyMHas Kamepa, 4 — BBIBOAHOE
” yCTpoiicTBO; 5 — pabodass kamepa; 6 — 30Ha

SHEPTOBBIICNCHUS IIy4uKa; / — HaTeKaTellb
7" 0 g rasa; 8§ — BaKyyMHBIH KouiekTop; 9 — pop-

BaKyyMHble Hacochl; /() — BBICOKOBaKyyM-

HBbIii Hacoc; // — BBICOKOBOJIbTHBIH HMCTOY-

HUK TTUTaHUS; 12 — kabenw; 13 — u3omu-
pyomuii - BBOJ
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Cdokycuposannsiii mumuaaprueckud JI1 (2), dopmupyemsrii pa3me-
LICHHOW B BBHICOKOBAKYYMHOW Kamepe 3 3IeKTPOHHO-IIyUeBOW MyHIKOW [, uepes
BBIBOAHOE YCTPOMCTBO 4 MHXEKTHPYETCS B 3allOJHEHHYIO TJIa3M000pa3yIomuM
ra3oMm pabouyro kamepy . llpu mpoxokaeHun depes ra3MooOpasyromui ra3
OIl paccenBaercsi B yIpyrux CTOJIKHOBEHHSX, @ JHEPTUsl OBICTPBIX 3JEKTPOHOB
MOCTENEHHO PAacXOAYeTCs B PAa3IUYHBIX HEYNPYTHX MPOLEccax B3aMMOACHCTBUS
co cpemoit (MoHU3aIWs, BO30YKJIEHIE aTOMOB M MOJIEKYJ, TUCCOIHAIMS H JIp.).
B pesynprate dopmupyercs IUIa3MEHHOE OOJIAKO 6, UMEIOILIEE XapaKTepHYIO
KarieBuaHyto ¢opmy. Yacts sneprum DI naer Ha HarpeB mazMooOpasyroen
cpenbl U 0OpabaTbiBaeMbIX 00pPa3LOB, €CIM TAKOBBIE MOMEIICHBI B TUIA3MEHHOE
obxako. OOpa3Ipl MOTYT HPEACTABIATE COO0M TMOO KOMITAKTHEIE TBEpP/BIE TENa,
100 YacTHUIIBI MENKOAUCIIEPCHOTO ad3pO30JIsl.

Cgotictra DIIIT u reoMeTpus MmIa3MEHHOTO 00JIaKa OMPEICIISIOTCS mapa-
metrpamu Dl (3HEpruel 3meKTpoHOB £, TIOJHBIM TOKOM ITy4Ka [, ¥ IIOTHOCTHIO
TOKA j), CBOMCTBaMH IIJIa3MO00pa3yIoMIel cpelbl (XUMHYECKUM U (a30BBIM CO-
CTaBOM, JaBieHneM P,, temneparypoir 7). DddexT o0paboTKH 3aBHCUT TaKKe
OT MeCTa PachoioKeHus: o0pasla B TUIa3MEHHOM OO0JIaKe, MPOAOJIKUTEIEHOCTH
00paboTKH, BIAYKHOCTH MaTepHaia, pa3MepoB o0pasia, a Jsi o0pas3loB B BUIE
a’po30JIsl — TUIOTHOCTBIO a3p030JiA U pa3MepaMu OTICIbHBIX ero yacTull [4, 7].

B ycnoBusix mpoBomuBIImxcs dkcrepuMmentoB (E, = 10 ... 40 3B,
I,=10" ... 10" A, j, = 10 ... 10° A/M®) npu TpancropTapoBke DI B pa3peeH-
HOM Tra3e (C JaBICHHEM MeHee 1 MM PT. CT.) IIy4OK PaccerBaeTCsl HE3HAUNTENIbHO:
Ha Bcel anuHe pabodell Kamepsl MIa3MEeHHOe 00JIaKo MPENCTaBIseT cOO0H TOH-
KUl IIHYp € BBICOKOH IJIOTHOCTBIO SHEPTHH. XOTS B 3TUX YCJIOBUSIX KOHLEHTpa-
UM aKTUBHBIX YacTHUI] IUIa3Mbl BBICOKH, 3()(EKT IIa3MEeHHOM MoIudHUKanuu
CBOJUTCSI K OOBIYHOMY IMHPOJIM3Y JAPEBECHHBI B OTPAHUYEHHOH MO IIIONIA N 30HE
Bozaeiicteust DIl Ha obOpazen. [Ipu gaBieHusAX 1Ia3M000pa3yOILEro raza ooJee
100 MM pt. cT. 3Heprust DIl mpakTHyecKH MOJHOCTBIO WAET HE HAa HapabOTKy
HWOHOB M paJWKajJIOB, a HaA HArpeB rasa. B stux YCJIO0BHUAX COCTaB IJIa3MbI IIpHU-
6.HI/I)KaeTC5[ K PaBHOBCCHOMY, a KOHLCHTpalOWW XWUMHUYCCKH AKTUBHBLIX YaCTHII,
YYacTBYIOIIMX B MOAW(UKAIMK APEBECHHBI, yMEHbIIAIOTCA. B pesynbrare, 3¢-
(eKThl, CBA3aHHBIE C IUIA3MOXMMHUYECKHMH TPOLECCAMH, NPAKTHUYECKH HE
HabmromaroTcest Ha ()OHE U3MEHEHW CBOWMCTB 00paslia, BBHI3BAHHBIX TETIOBBIMU
porieccamu.

Hamu skcnepuMeHTalbHO YCTaHOBJIEHO, YTO Ui OCYLIECTBJICHHUS KOH-
TPOJIMPYEMOH JIECTPYKIIMU JPEBECHHBI 338 CUET PaJNKaIbHO-TEPMUYECKUX MPO-
reccoB B DIl onTuManbHBIM SBISETCS qUana3oH AaBiaeHuit S ... 30 mm pt. cT. B
3THUX YCJIOBUSX B 00beMe MIa3MEHHOro 00Jlaka MPOUCXOIUT MHTEHCHBHAS Hapa-
00TKa MOHOB M PaJUKAIIOB, KOTOpbIe, MMM YHIUPYsT HAa MMOBEPXHOCTh H B TIyOb
00pasiia, BHI3BIBAIOT U3MEHEHUSI MAaKPOMOJIEKYJI KOMIIOHEHTOB JIPEBECHHBI H JIpe-
BeCHOM MaTpuipl. HarpeB moBepxHOcTH 00pasia, HaXOASLICHCS B KOHTaKTe C
OIIII, cymecTBEeHHO BIUSET Ha pe3yibTaT oOpabOTKU Yepe3 TeMIepaTypHbIE 3a-
BUCUMOCTH KOHCTAHT CKOPOCTEH IMJIa3MOXUMHYECKUX peakuuid. Henb3s monHo-
CTHIO MCKIIOYUTH U TMPSIMYIO JECTPYKIHIO TOJMMEPHBIX MOJEKYJ 32 CYeT OOM-
0apaupoBKU 00pa3ua OBICTPHIMH 3JEKTPOHAMH, 3HAYUTEIIbHOE KOIUYECTBO KOTO-
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PBIX IIPUCYTCTBYET B IUIa3MEHHOM obOjake. OIHAKO KOHTPOJIbHBIE SKCIICPUMEHTHI
0 OOJIYYEHHUIO IPEBECHHBI AJIeKTpoHaMu ¢ dHeprusimu 20 ... 40 k3B B ycinoBusx
rIIyOOKOro BakyyMa (Korja MiIa3MOXMMHYECKHE MPOLECChl HCKIIFOUEHbI) MoKa3a-
7Y, 4TO [-00iyueHue aaer Bkiaj He Oosiee 2 ... 5 % B MHTErpalbHbIA S eKT
MOIU(UKAIIHH.

bonpmias 3¢ (heKTHBHOCTH MIA3MOXUMHUYIECKUX TTPOIIECCOB OOBSICHICTCS Ha
Heckosbko mopsnkoB (B 10—10 000 pa3) Gonblueil KOHIEHTpaLel BTOPUYHBIX aK-
TUBHBIX YacCTHI] TUIA3Mbl [0 CPABHEHUIO C KOHLIEHTpalyeld MOPOAMBIIUX ITH Ya-
CTUILBI IEPBUYHBIX 3JEKTPOHOB. VHBIMH clOBaMu, IJIsI JOCTHXKEHHUS 3aJaHHON
CTEIEHU MOAU(DUIMPOBAHUS JPEBECUHBI, 3a/ICHCTBOBAB PAAUKaIbHO-TEPMUUECKHE
mexanusmbl B OIIII, MoxHO ncnonb3oBaTh OI1 MOIIHOCTBIO, B COTHU pa3 MEHb-
IIei, 9eM B CITydae HETIOCPEACTBEHHON 00pabOTKH OBICTPBIMH 3JIEKTPOHAMH.

BaxxapiM dakTopoM 00pabOTKH SBISETCS COCTaB ILIA3MOOOPa3yIOIIETo
rasa. Y 1eiirono3sl, oopadoranHoi D111 ¢ mia3mMoo0pas3yronyM razoM KHCII0-
POIOM, coziepKaHHe KapOOKCHIIBHBIX TPYIII B 2 pa3a OoJibllie, 4eM Y eIUTIOI03bL,
obpaborannoit DI B mapax ammuaka u Bogsl [4]. [lokazano, 4To mia3ma BOms-
HOTO Tapa 00J1aIaeT BEICOKOH AECTPYKTHPYIOIEH CIIOCOOHOCTHIO IO OTHOLICHHUIO
K JJPEBECHHE M IPOCTOTOW B MPUMEHEHHH.

Hpyroit BaxubIl PakTop 00pabOTKHM — BIaKHOCTh Marepuana. Comepika-
HHUE BOJOPACTBOPUMBIX BEIIECTB y 00pa3LoB ¢ 7 %-i BIa)KHOCTBIO BO3PACTAJIO C
2 o 10 % u Goiee, B TO BpeMs Kak y 00pa3iioB ¢ 70 %-i BIaKXHOCThIO OHO OCTa-
BaJOCh Ha HMCXOAHOM YpoBHe. BeposTHO mpu Oomblueil BIaXXHOCTH SHEPIus
IUTa3Mbl PACXOAYETCsS HE Ha AECTPYKLMIO APEBECHHBI, a Ha HarpeB M (ha3oBBIH
nepexoa Bonbl. [loaToMy nanbHeHIIue HCClieTOBaHUS HaMU TPOBEICHBI C BO3-
IOYIIHO CyXUMH 00pa3liamMH.

Onpedenenue enyounvt nponuxrogenus 111 6 dpesecuny

C noBepxHOCTH 00paOOTaHHBIX TIa3MOI OPYCKOB M3 JPEBECHHBI OCHHBI
MOCIIe0BaTENbHO cpe3anu ciion tommuaon (30 £ 5) mxm. [ns kaxmoro cios
OTIpE/IETISUIA COZIepIKaHue BOJOpPAacTBOPUMBIX BemecTB (BP) B mporenrax u 3a-
nuceiBai  MK-criekTpel. DKCleprMEHTalbHO YCTaHOBJIEHO, YTO COJAEp)KaHUe
BOJIOPACTBOPUMEBIX BEIIECTB yObIBaeT OOpPaTHO MPONOPIHOHAIBLHO PACCTOSHHUIO
ot noBepxHocTH (B uHTepBaie 0,03...0,80 MM) 1 BeIpaXkaeTcd 3aBUCHMOCTHIO

BP =1,66 + 1,65/x,
r/ie X — TITyOnHa Cpe3aHHOTO CII0S 00pa0OTaHHOH JAPEBECHHBI, MM.

Ha ray6usne 0,70...0,80 MM u G6osee BP B croe nmpakTudecku He oTiin4a-
ercs or BP B ucxomuoit npesecune. M3menennst B MUK-criektpax Habmoqar0TCs
Ha Tiyoune 110 1,50 M.

Hpyrue ucciemnoBarenu, oOpabaTbiBas IpeBECUHY Y-TydaMU WU yCKO-
peHHBIMU 3neKTpoHamu (£ > 0,5 M»aB), usmepsiin moTepu dHEPTUU Y-KBAaHTOB
WJIH DJIEKTPOHOB TIPH WX MPOXOXKIACHUH CKBO3b 00OpabaThiBaeMble 0OpasIibl, T. €.
YUUTBHIBAJIM TOJIBKO Ty YacTh 3aTPadyeHHOW SHEPrHH, KOTOpas Obljia MOTJIOLIeHa
MarepuanoM. [IpuMeHuTs Tako mMeToy npu ucnonb3oBanuu D111 HeBO3MOKHO,
TaK Kak IIyOMHa BO3JEHCTBUS TUIa3Mbl OpaHWYEHA IOBEPXHOCTHBIM CIIOEM JIpe-
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BecwHBI. B Ta01. 1 mpeacTaBlieHBl pacdeTHBIC JaHHBIC O BCEH DHEPTHH, 3aTpadcH-
HO¥ Ha TIOJYYCHHE TUTa3MEHHOTO 00JI1aKa.
Tabonuna 1
PacueTHble 3Hepro3aTparsl Ha 1eCTPYKIUIO ipeBecHHbI, 00padoTranHoi JIIII
B Pa3/IMYHbIX 30HAX MUIIIEHHU

30Ha 1 2 3 4 5
Pacnonmoxxenne 30HbI, MM 0..44 44...63 63..77 77...89 89...100
OHepro3arpatsl, M/ x/kr 2,43 1,17 0,81 0,63 0,52

Ipumeuanue. Hymepamus 30H UICT OT LIEHTPa K Tiepud)epuu.

Onpeodenenue xumureckoeo cocmasa obpabomannou I
Opesecunvl U ee KOMNOHEHMO8

Jns uccnenoBanust ObUT B3ST 00pasel] OCHHOBBIX OIMUIIOK C pa3Mepamu
gactur ot 0,090 mo 0,315 MM. XuMHUYeCKUH COCTaB JPEBECHHBI, 00paOOTaHHON
OIIII B pa3nuuHBIX 30HAX MUIICHHU, OTPEAETICH 10 W3BECTHBIM MeTomuKaM [5].
Pesynprater nccinenqoBanus IpuBeeHBI B Ta0M. 2.

Tabnuna 2
Cocras gpeBecunbl (% oT adc. cyxoii ApeBecuHbl), 00padoTannoii IIIII
B Pa3JIUYHbIX 30HAX MUITCHHU

Dcdupo- BopopactBopumelie BemiecTBa, n3Binekaempie
pacTBo- BELICCTBA KUCJIOTaMH
30Ha| puMBIE PB Honst |2 %-ii constHoM|72 %-ii cepHo¥i|  JIurHue
BerlecTsa | Beero 10 nocne |COOH- Beero| PB |Beero| PB
WHBEp- | HHBEP- | -PYIIT
CUH CHH
1 1,7 20,4 3,8 10,0 0,9 | 49,1 | 32,1 87,4725 12,6
2 - 18,1 2,4 - 0,9 | 46,9 - 86,6 - 13,4
3 - 16,1 2,3 6,0 0,7 | 46,2 | 28,4 | 86,4 | 67,1 13,6
4 - 15,9 32 5,4 0,7 | 453 | 27,0 | 86,0 | 65,7 14,0
5 1,8 16,1 0,5 6,8 0,9 | 46,0 | 28,3 | 86,1 | 68,1 13,9
o 1,7 3,1 0,0 0,0 0,1 |37,0| 256|851 ]| 723 14,9

IIpumeuanue. PB - peqymupyromue Bemectsa; MO — ucxoaHbIi 0Opaser.

[Ipu mepecdere MOJIydEHHBIX JAHHBIX IOCIIC YAAJCHHS BOJOPACTBOPH-
MBIX BEIIECTB M3 JIPEBECHOIO OCTATKa, MOKHO OTMETHTh, YTO €r0 COCTaB MPAKTH-
YEeCKH HE OTJIMYACTCS OT COCTABA UCXOTHOM JpeBecHHbI. [lapaniensHo Mo KOJu-
YeCTBY TMEHTO3aHOB OBLIO OMPEICICHO COJCPIKAHHE B IPEBECUHE TEMUIICILTIONO03
JI0 W TIOCJIEe SKCTPAKIUH MEeHTO3aHOB Bojo. [lociie oopabotku DIIIT obpaser u3
30HBI 3 coxepxkan 12,4 %. Ilocne ynajieHus BOJIOPACTBOPUMOM 4acTh 00pado-
TaHHOW JIPEBECHHBI J0JIs IEHTO3aHOB B OcTaTtke cocraBmia 12,5 %. Takum obpa-
30M, TOJ00HO TPYAHOTHIPOIM3YEMbIM IOJIMCAXAPUIAM U JIMTHUHY T'€MHIICIUTIO-
JIO3BI TIEPEXOJAT B BOJAOPACTBOPUMOE COCTOSHHE MPOIMOPLUOHAIBLHO HUX COMAEp-
KaHWIO B JipeBecuHe. [103TOMy B McCiieryeMoM uana3oHe yIelbHBIX SHeprosa-
tpat DIl He MPOSBIAET CETEKTUBHOCTH IO OTHOUICHHUIO K Pa3IMYHBIM KOMIIO-
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HEHTaM JAPEBECHUHEBI U IIEPEBOAUT B BOAOPACTBOPHUMOE COCTOAHNE KaK JIMTHHUH, TaK
" YTJICBOABI.

Uccneoosanue sozoeticmeust I na yennronosy

151 oLleHKH U3MEHEHUH, MPOUCXOASIIUX B LEIIII0I03€ IPU BO3ICHCTBUN
OIIII, 6puH HccneoBaHbl 00PA3IIHl JIUCTBEHHOW CyNb(haTHOW OEIeHOH MEILTI0I0-
361 Mapku JIB-0. Heo6xoauMo oTMETHTB, 4TO TOcie 00paboTKH LENTI0N03a Te-
psila BOJIOKHUCTYIO CTPYKTYPY M CTAHOBHJIACH XPYIIKOM.

B obpasmax omnpenensiin (tabn. 3) comepkaHHe BOAOPACTBOPHUMEIX Be-
IIECTB, B OCTarke TOCIEe BOJHOH OSKCTPAaKUMU — MIEJI0YEPACTBOPUMBIX
BemectB (5 %-ii pactBop NaOH), B ocTartke mocie MIEIOYHOH 3KCTPAKIUU —
BHUCKO3MMETPHUYIECKUM METOJOM cTeneHb nonumepusanuu (CII).

ITpu anamuze UK-crektpoB 1emirono3el, oopadoranHon DIIIT (obGpazen
3,7 MIk/kT), 1 BOJOPAaCTBOPHMBIX BEIECTB, BBIACICHHBIX M3 3TOro o0pasia,
HEOO0XOIUMO OTMETUTh, YTO MO COCTaBY IIOJIOC CHEKTPHI B LIEJIOM HMIOCHTUYHBL,
OJTHAKO B CIIEKTPE BOJOPACTBOPHMBIX BEIIECTB HAOJIIOJACTCS PE3KOE YBEIUICHUE
VHTEHCHBHOCTH mojockl 1600 cM™', KOTOpas COOTBETCTBYET KOJIEOaHHAM
C=0-cBsi3eill KapOOKCHIILHBIX TPYMIL. DTO CBHICTENBCTBYET O TOM, YTO BOJOpAC-
TBOpHUMAs YaCTh LEJUTIONIO03bI COAEPIKUT OOIbINe KapOOKCHIIBHBIX TPYIII, 9eM 00-
paboTaHHast HEJUTI0N03a A0 SKCTPAKIINH.

BonopacTtBoprMble BellecTBa, BBIACICHHBIE M3 IIEIUTION03bI ITOce oOpa-
ootku DI, mpencraBiasroT cob0i PparMeHTHl LEUTION03b ¢ HU3KOH MOJIEKY-
JSIPHON Maccoi, comeprkamme OOJbIIOe KOJTHMYECTBO KapOOKCHIBHBIX U KapOo-
HUJIBHBIX TPYIIIL.

TabOnuma 3

Cocras cyjbdaTHOl TUCTBeHHOH 0es1eH0H 1e/110J103b1, 00padoTannoi I

Jo3a Bonopacrt- Lenouepact- OcTartok nocie BOJAHOM
00paboTKH, BOpUMBIC BOPUMBIC U IIEIOYHOMN SKCTPaKIHU
M Ix/kr BemecTBa, % BemecTBa, %
Bcero, % CI1
3,7 77,4 100,0 0,0 -
1,9 22,7 453 54,7 460
0,0 1,8 5,0 93,2 960

HUccneoosanue oszoeticmeus DI na nuenun

HccnenoBanusi NpoBOAMIIM Ha IpenapaTe TUOKCAHJIMTHUHA Oepesbl. 13-
MEHEHUE cOCTaBa JMTHUHA OIPEACsIM METOAaMU XMMUYECKOTO aHajlu3a, HKC-
KITto3noHHOU xpomatorpadun, Y- u UK-cniekrpockonuu (tadmn. 4). [Ipu yaens-
HBIX 3HeprosaTrparax Ha o0pa®otky 3,7 M/DK/Kr B TUTHHMHE CHMXAeTCsl KOIude-
CTBO apoMaTuieckux CTPykTyp (B MK-cmexkTpax ymeHbIIaeTcss MHTEHCHUBHOCTH
nonocs! norsomenus 1500 cm™, B YD-criektpax — 280 HMm).

O6pabotka DI nurHuHa, BEIAEIEHHOTO U3 IPEBECHHBI, IPAKTHYECKH HE
BIMSET Ha pa3Mep Makpomoliekyi. IIpu 3Tom He HaOmogaeTcsl OTIICIUIEHUS OT
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MaKpOMOJIEKYJ MOHOMEPHBIX ()parMeHTOB, O YeM CBUAETEIHCTBYIOT MpPaKTHYE-
CKY WJICHTUYHBIC XpOMaTOrpaMMbl 00pab0TaHHOTO U UCXOHOTO JIMTHUHOB.

Tabnauma 4
XuMHYeCKHil cocTaB JUTHUHA, o0padoTanHoro JIIIT
B Pa3JIMYHBIX 30HAX MULIEHH
30Ha Coneprkanue GyHKIHOHATBHBIX rpymnn, %
—OCH; —COOH —OH,

1 13,7 7,6 2,06

2 15,3 6,9 —

3 14,8 5,9 —

4 15,3 5,2 —

5 16,9 42 3,01
HUcxonHsrit 00pazert 19,0 4,5 2,98

Oyenka 803MONCHOCIMU NPUMEHEHUS KOMNOHEHMOS8 OPe8eCUHbL
oopabomannvix 111 ¢ npouzsoocmee dbymacu

IMocne o6pabotku DIl mommcaxapuabl JAPEBECHHBI IO CBOMM CBOM-
CTBaM BO MHOT'OM HaIllOMHHAIOT T€MHLEIUIIONO03b! (PaCTBOPUMOCTh B LIEJIOYaX U
HHU3Kas MOJIEKyJIsIpHast Macca). MccnenoBarenu qaBHO 0OpaTHiIM BHUMAaHHUE HAa TO
00CTOSITENILCTBO, YTO JIPEBECHBIE IIEIUTIONO3bI, ¢ OONBIINM (O OMpPENeIEHHOTO
npenena) CoACpKaHWEM TIeMULEIUTION03 ObIcTpee pa3sMajblBAlOTCS M HMEIOT
OOJIBLIYIO MPOYHOCTh, YEM LEJUIIOI03bI C HU3KUM COAEP’KaHHEM TE€MHLEIIIIIIO3.
Panee Hamm u3ydeHo noenenue obpaboranueix JOIIII mpenapaToB B KadecTBe
CBSI3YIOIIMX BEILECTB NPU MPOU3BOJICTBE Oymaru [6].

Ilpu BBeneHMHU B KauecTBEe AOOABOK BEILIECTB, MOTYUYEHHBIX M3 LEIUTIONO-
3b1 ¥ ApeBecuHbl 00padoTkoi D111, 3HaUNTENIFHO CHMXKAIOTCS SHEPro3aTpaThl Ha
pasmon (1o 17 %). Job6aBka ux BeieT ceOsi KaKk MHEPTHBIH HAMOIHUTENb, YXY/-
masg npoyHocTh Oymaru. Ilpu noGasnennn 1 % 3THX BEIIECTB CONPOTHBIICHHE
MIPOJaBJIMBAHUIO yBenHuuBacTcs Ha 36...46 %, pa3pbIBHas AJIMHA UMEET TCH/ICH-
[UI0 K YJIy4YlICHUIO, HE3HAYUTEIFHO CHM)KAETCS CONPOTHBIICHUE pPa3IHPaHHIO.
[Ipu BBemenun Oomnee 5 % sKoHOMES dHEpruu mpu pasmoie coctasisier 0,10
MJIX/KT 1eIUTI0I03bl, YTO MPEBBILIAECT 3HEPro3aTpaThl, CBI3aHHbIE C 00pPabOTKON
OIIT u u3menvueHueM aApesecunsl, Ha 0,02 MJIx/kr.

Oyenxa 603MOMCHOCMU NPUMEHEHUS
NIA3ZMOXUMUYECKOU NPeO0OpabomKy Opegecutsl 8 2UOPOAUIHOM NPOU3BOOCNEE

I'maponuTHYeckyro AECTPYKLHIO NpeABapUTENnbHO oOpaboTtanHon OIIIT
JPEBECHHBI MOXXHO TPOBOJUTH Pa30aBIICHHBIMH KHCIOTaMHU IIPH TeMIlepaType
100 °C u MaioM ruapoOMOJyIie TI0 GECCTOYHOM cXeMe, MPUHIUIT KOTOPO mpe/-
noxkeH B padore [3]. OCOOEHHOCTBIO 3TOM CXEMBI SBIISETCS «TEMHUIICILTIONO3HBINY
TUpOITH3 TpH Hu3Koi Temmeparype (menee 130 °C). Ilpu stom B™MecTo Gypdy-
pona, okcumetTwihypdypona, TUTHOTYMHHOBBIX M JPYTHX BEIIECTB, HHTHOUPY-
IOLIMX POCT APOXOKEH, U3 YIIEBOAOB JIPEBECUHBI (KpOME MOHOCAXapHuaoB) oOpa-
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3YIOTCSl pa3IUYHOTO POJia KUCIIOTHI, JIETKOyCBamBaeMble Mpoxokamu. Cxema 1mo3-
BOJISICT MPAKTHYECKH MOJTHOCTHIO UCKITIOUUTH COPOC CTOYHBIX BOJ M BPEIHBIX Ta-
poraszoBbIX BBIOpocoB. OJHAKO BBIXOJ TOBAPHBIX APONOKEH Ha TOHHY IPEBECHHBI,
[0 CPaBHEHHIO C TPATUIIMOHHBIM MEPKOJSIIHOHHBIM METOAOM, HECKOIBKO HHUKE.
[Ipumenenne B 3TOH cxeme mpenodpadoTku apeBecwHbl DI MO3BONMHUT MOBHI-
CHUTB JOJIIO U3BJIEKAEMBIX U3 APEBECHHBI U ACCUMHIIMPYEMBIX MUKPOOPTaHU3MaMU
OpPTaHWYECKUX BEIIECTB M CYIIECTBEHHO YBEIMUYUTH BBIXOA apoxoked (¢ 130 mo
440 xr/T mpeBecWHBI MPH THAPOMOIYyJE 2 M KOHIICHTPAIIMA CEPHOW KUCIOTHI 5
%), TeM caMbIM Pe3KO COKpaTUTh yJelbHbIE 3aTpaThl Ha MX MPOM3BOJCTBO MPHU
MOBBIILIEHNH K03()(HUIIEHTa HCTIONB30BAaHUS APEBECHOTO CHIPDSL.

MOXHO OTMETUTH CIEeAyIOIIHe MPEeNMYIIecTBa MpeIaraeMoi TeXHOJIO-
THYECKOM CXEMBI nepea CymeCTBYIOIMUMHU IMPOMBIIIJICHHBIMU CXCMaMU: YMCHb-
[IeHHe TemIiepatypsl ruapou3a 10 100 °C mpuBOAUT K yIPOUICHHIO TEXHOIOTH-
YEeCKOro 000pYMOBaHUS W MPENOTBPAIIAeT PAa3IOKEHHUE 00pa3yIONINXCsl MOHOCA-
XapU0B; UCKITIOUYECHUE TIEPKOJISINH U MPUMEHEHNE TOHKO U3METbUEeHHON JIpeBe-
CHHBI TO3BOJISIET MPOBOJUTH THAPOIU3 MpU MajioM Truapomonyie (1-3 Bmecto
16—18). IIpu 3TOM dHEPro3aTpaThl Ha HATPEB BAPOUYHOM KHUCIOTHI MOKHO CHU3UTD
B 28 pa3, a pacxod CEpHOM KHUCIOTHl U HEUTPAIMU3YIOIIUX PEarcHToB — B
2,5 pa3a; IOTIOTHUTENBHBIC SHEPro3aTPaThl, CBSI3aHHBIC C CYIIKOW, H3METIbueHHEM
u obpadoTkoit ommiok DI, TOTHOCTEIO KOMIIEHCHPYIOTCSI CHH)KEHHUEM JPYTHX
3arpar.

Buisoowsi

1. O6pabotka OI1I1 B quanasone 0,5...2,4 MIK/Kr OTIHYaeTCs OTCYTCTBHEM
CEJIEKTMBHOCTH TI0 OTHOIIICHHUIO K Pa3JIMIHBIM KOMITOHEHTAM JAPEBECUHEI, B PE3YIIbTATe
Yero JIMTHYH, TEMUIIEIUTIONO3b] U [IEJLTI0N03a IIEPEXOISIT B BOIOPACTBOPUMOE COCTOSI-
HHE B KOJIMYECTBE, MPONIOPIMOHATIBHOM X COJEPYKaHHUIO B JPEBECHHE.

2. Ilpenapar 1emono3bl, BBIEIEHHBIN U3 JPeBECHHbI, Oosee MOABEP)KEH Je-
CTPYKIIMH, Y€M IIEJUTI0N03a B JIPEBECHON MATpHIlE; Tperaparhl JUTHIHA TPOSBILIIOT
OTHOCHUTEITbHYIO YCTOMYHMBOCTD K IJIA3MOXUMHUYECKOMY BO3JIEHCTBHIO.

3. Merox obpabotku apeBecunbl DI1IT MoxkeT ObITH IPUMEHEH B THIAPOIIH3-
HOU ¥ IEJUTFOJIO3HO-0YMa)KHOHM TIPOMBITIIIEHHOCTH.
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H.B. KOPAKOBCKAA

Kopsikosckas Haranbst BragumupoBHa poauiacs B
1968 r., okoHumna B 1991 r. JleHuHrpaackuii TeXHo-
JIOTHYECKHI HHCTUTYT, KAaHAUAAT TEXHUUECKUX HAyK,
3aBenylomas kaeapoil aBTOMAaTH3aMH TEXHOJIOIH-
YECKUX IIPOLIECCOB U MPOU3BOACTB APXAHIEIbCKOr0
TOCyJapCTBEHHOTO TEXHHUUYECKOTO YHUBEPCHTETA.
Mmeer 4 medaTHBIX Tpyza B 0OJACTH HCCIICIOBAHHS
OIITHYECKUX CBOIMCTB OyMa)kKHOTO ITOJIOTHA.

PA3PABOTKA MOI[EJIEFI-C%TAJIOHOB
CTPYKTYPHOU HEOJHOPOJHOCTH
BYMAYHOI'O IIOJIOTHA

[IpuBeneHbl BapHaHTHl IOCTPOEHHS MOJEIEH-3TalIOHOB
CTPYKTYPHOH HEOJHOPOJHOCTH OYMa)KHOTO MOJIOTHA, pealli3yeMble
MyTEeM YMCIIEHHOTO MojaenupoBanus Ha DBM. Ilokazansl npenmyiie-
CTBa WX HCIIOJIL30BaHHS B 3aja4ax BbIOOpa 3()(GEKTHBHBIX KOJIHYE-
CTBEHHBIX OIIEHOK IpOCBeTa OyMarm.

Variants of creating the standards for structural heterogeneity
of paper sheet are given, being realized through digital modelling on
PC. The advantages of their use are shown in the tasks of choosing the
efficient quantitative estimates of the look-through paper.

OcHOBHas TpUYHMHA HEyAad B pPa3pa0OTKE KOJIWYECTBEHHBIX METOJIOB
OIIEHKH CTPYKTYPHOH HEOAHOPOAHOCTH OYMa)XKHOTO TOJIOTHA 3aKIJIFOYaeTcd, T0-
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BHIUMOMY, B OIIEPHPOBAHHH JIUIIb C peallbHBIMH oOpasiiamu Oymaru. Jlo Hacrto-
SIIETO BPEMEHH CTPYKTYPHYIO HEOTHOPOHOCTH MOJIOTHA OIICHUBAIHN CYOhCKTHB-
HO, 3KCHepTHhIM myTeM. OJHAKO HCCIICOBAHUS TCUXO(QU3HOIOTHUSCKUX
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MEXaHU3MOB 3PEHHUS IOKa3ajH, YTO JAaHHbIE OLECHKH CYIIECTBEHHO 3aBHCAT OT
o0IIell ONTHYECKON TUIOTHOCTH M OCBEIIEHHOCTH HCCIeayeMoro oobekrta. Tak,
HaTnpUMep, IPH OJHOM U TOMH K€ CTPYKTYpHOH HEOAHOPOJHOCTH, HO MPH pa3iny-
HOW OCBEIIEHHOCTH, OJUH U TOT kK€ 00paszer; OymMaru OLEHHBAETCs MO-Pa3HOMY:
IIPU OTHOCUTEJIHHO MaJION MM OYEeHb OOJIBIION OCBELIEHHOCTH OH IPEACTaBIIsACT-
csi Oonee OIHOPOAHBIM, YeM mpH cpeaneil. IlogoOHoe Habmomaercst B ciydae,
KOTJia IPY OAHOM U TOW XKe CTPYKType OyMaskKHOTO JIMCTa MEHSAETCS €ro TONIIMHA
WIH TIOBEPXHOCTHAs IJIOTHOCTh. TakuMm 00pa3oM, MCHOJIb30BAaHHE METOHA HKC-
MEPTHBIX OLEHOK JIsl XapaKTePUCTHUKH KauecTBa MPOCBETa OyMaru HeNb3s CUH-
TaTh P (YEKTUBHBIM.

OnuH U3 myTel NpeooJIeHNs YKa3aHHBIX TPYAHOCTEH 3aK/II0YaeTCs B CO-
3aHUU (PU3UYCCKUX ITAIOHOB CTPYKTYPHOU HEOAHOPOAHOCTH. OMHAKO 3TO JI0-
CTaTOYHO TPyOHAs W JOPOTOCTOSINAs 33aaada, TpeOyromas pa3paboTKH TEXHOIO-
MM W3TOTOBJICHUSI 00PAa3LOB € PAa3IMYHBIMU IPOCTPAHCTBEHHBIMH CTPYKTYpamH
1 ONTHYECKUMH IJIOTHOCTSIMU Y4aCTKOB.

Bonbmioit u HepenieHHOH K HAacTOSIIEMY BPEMEHU MPOOIEeMOid SBISIETCS
CO3JIaHWE TMPOCTPAHCTBEHHBIX CTPYKTYp C 3aJaHHBIMH CBOMCTBaMH, YTO, MO-
BUAMMOMY, CBSI3aHO C METOAAMHU KOHTPOJISI HEOAHOPOJHOCTH OyMaKHOTO TIOJIOT-
Ha 10 JUTMHE TOJILKO B OJTHOM TOUKeE.

[NosiBneHne BHICOKOTOYHBIX ONTUYECKUX CPEICTB M3MEPEHHS, B YaCTHO-
CTH CHUCTEM TEXHHUYECKOI'O 3PEHHS, HO3BOJIAIOLUINX HOIy4aTh NPOCTPAHCTBEHHOE
n300pakeHne 0O0BEKTa, a TaKXKe HCIOIb30BaHUEe ObICTpoaelcTByomux OBM, n
HOBBIX WH(POPMAIMOHHBIX TEXHOJOTMH MNPENONpEeACIHIN IyTH pPELICHUs
JaHHOM 3aJayu.

OcHOBHBIE ITPEUMYIIECTBA co31aHna Ha DBM Mopaenel-3TaloHOB CTPYK-
TypHOH HEOJTHOPOAHOCTH: CHH)KEHHUE 3aTpaT; BO3MOXXHOCTb CO3JIaHHUs TPaKTHUe-
CKM HEOTPaHWYCHHOT'O YHCJIa STAIOHOB 0€3 pa3padOoTKH TEXHOJIOTUH MX U3TOTOB-
JeHus (KpOME «TE€XHOJIOTMH MPOTrpaMMHUPOBAHHUS»); OOJbIIAs HATJSIIHOCTh IO
CPaBHEHHIO C MaTeMaTHUYECKUMH MOJEISIMH, YTO JIENAeT STH ITAJIOHBI JIOCTYII-
HBIMH OIlepaTopaM M TEXHOJIOTaM; BOCIIPOU3BOAUMOCTb.

MHOruMHU HCCIENOBAaTEeNSIMA [IPEJIATaliCh KOJMYECTBEHHBIE METObI
OLIEHKHM NpocBeTa Oymaru, HO HM OJUH U3 HUX HE ObUI BKJIIOYEH B CTaHAApTHI.
OcHOBHas MPUYUHA KPOETCSI B TOM, YTO JAHHBIM TOKa3aTellb BAXKEH HE CaM II0
ce0e, a BayKHA €ro CBA3b KaK ¢ MapaMeTpaMu TEXHOJIOTHYECKOro Mmpouecca, Tak u
C MMOTPEOUTENBCKUMH CBOMCTBAMU OyMaru. Y CTaHOBJIEHHE MOJIOOHBIX 3aBUCUMO-
cTeld HeoOXOAMMO JIJIsl CO3[aHUsI CUCTEMBI YIPaBleHHs TpolieccoM (GpopMoBaHUs
OyMa)KHOTO TIOJIOTHA, a TaKXKe JUIsl pa3padOTKU Hepa3pylIarolluX METOJO0B KOH-
TPOJIS HOTPEOUTEIILCKUX CBOMCTB Oymaru.

Bri6op Haunbonee 3¢ GeKTHBHOTO METO/1a KOJTMUECTBEHHON OLIEHKH HEO/-
HOPOJIHOCTH (€CIIM HE yCTAHOBJIEHBI 3aKOHOMEPHOCTH) MOXHO MPOM3BOJHUTH HA
MoJessax-3TaioHax. [Ipu ux mocTpoeHnu 1eaecooopaszHo ABUIAThCS OT IPOCTOTO
K CJIIO)KHOMY (C Y4E€TOM HPOCTOTHI UCXOJHON (POPMYITHPOBKH 3aJaud U BO3MOXK-
HOCTH €€ PelIeHus).

[pexnae Bcero auddepeHimpyeM OCHOBHBIE CBOWCTBA 00BEKTa C TOYKH
3peHHs] HEOAHOPOJHOCTH CTPYKTYphL. IIpu paccMoTpeHuu nucta Oymard B Ipo-
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XOJISIIIIEM CBETE OTUYETIMBO BUAHBI OOJiee MIIOTHBIE YIACTKH — ()JIOKYIBI U MEHEe
IUIOTHBIE — «TOPBI». XaO0TUYHOE PACIONOkKEHHE (IIOKYII U TOp 0OyCIOBIMBAET
HEpaBHOMEPHYIO CTPYKTYpy jJucTa. Ha mepBom stame pazpaboTku Oblia BeIOpaHa
JOCTATOYHO TIPOCTAst MOJIEh PEMIETOYHON CTPYKTYPHI THITA «IIaXMAaTHAs JTOCKa».

Cpenn MHOTOOOpa3uWs MpeqIaraeMpIX pPa3lINYHBIME aBTOPAMH OIIEHOK
MmoKaszareiell MpocBeTa MOXKHO BBIJECNIUTH JBE OCHOBHBbIE rpymmbl. K mepBoit
TPyNIe OTHOCSTCA TIOKAa3aTeld, XapaKTepH3YIOIIHe KOJCOaHHs ONTHYECKON
IDIOTHOCTH OYMa)KHOTO JINCTa OTHOCHUTENBHO €€ CPEIHEro 3HaYeHHs, KO BTOPOH —
XapakTepu3yIOLIHe TOMOJOTHI0 U pazMep ¢uokyn u nop. [logobnas kinaccudu-
Kalus oKa3aTesell AefaeT OueBUAHBIM TOT (paKT, 4YTO MOAETb «IIaxMaTHast 10C-
Ka» MOXET OBITh TIOJIE3HOU JIUIITH JIJISl HCCIIEIOBAHHS BTOPOH IPYIIITHI OIEHOK.

[Mpu w3meneHun pa3mepoB (M (GOPMBI) KIETOK «IIaXMaTHOHW JJOCKID
(mokyn u mop) moydeHBl JOCTOBEPHBIE PE3YIbTATHl Uil OOJBIIMHCTBA CYIIE-
CTBYIOIIUX MeTO0B. OIHAKO HE BCE OIEHKH «CpadoTaimy Mpu He3HAUYNUTENBHOM
MOaU(UKAIIMY MOJIENIH, B YaCTHOCTH TP €€ MoBOopoTe Ha 90 °, T. €. Korja KJIeTKU
MPECTaBICHbl B BUAEe POMOOB. VHBapWaHTHBIM OTHOCHTEIHHO ITOBOPOTA OCH
CUMMETPUHU MOJIENTN OKa3aJICsl TAKOW MOKa3aTelb, KaKk KodQQHUIUEHT POpMBI, KO-
TOPBIH MPEATI0KEHO BIUUCIIATH 10 hopmyiie [3]

msS g,

=7, (1)

rae  m— Ko3(QQUIMEHT, 3aBUCAIINN OT BHIOPAHHOW B KadeCTBE MOJEIH OCpE-
HEHHOH (HOpMBI HEOTHOPOAHOCTEH (IIPH MPEICTABICHUH HEOTHOPOAHO-
cteit ((hIoKyN WM Top) B BUJIE KBapaTa Wik Kpyra m = 4);
Sy 1 Py — nepumMeTp U momaap GIoKya Ha paccMaTpuBaeMoi obaacTu obpasua
Oymaru.
ABtops! paboTsl [1] mpeuararor HCHOIB30BaTh JIBA MOKA3aTeNs ONTHYe-
CKOM HEOAHOpOAHOCTH Oymaru. Takoi Mmoaxo[ MO3BOJISET MOJydaTh UH(OpMa-
IIUIO KaK O CpellHEM pazMepe HEOJHOPOJHOCTEH, Tak U 0 KOHTPACTHOCTH OyMard,
OTYETIIMBO HAOIIOIaeMo B IpoxosiieM cBete. OTHAKO JUIsl UCCIIEA0BAHUS TIep-
BOM TPYIIIBI OIIEHOK 3Ta MOJIEIIb HE IPUTO/IHA.
3a TOYKM OTCUeTa IIpyu MOACIUPOBAHUN ONTUYCCKUX IUIOTHOCTEH y4acTt-
KOB 3TaJIOHA 6BIJ'II/I IMPUHATHEI U3BECTHLIC 3TAJIOHBI ONTHYECKOM IIJIOTHOCTH, OIIpO-
OupoBaHHbIE B psijie 3a0a4 ONTHKH.
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Wmmroctpanmss  npouecca  (GOPMHUPOBAaHUS — MOJENHU-ITAJIOHA  CTPYKTYpPHOH
HEOJHOPOAHOCTH OyMa)KHOTO ITOJIOTHA
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B xagecTBe MCXOIHBIX MPH MOCTPOSHUH MPOCTPAHCTBEHHOW CTPYKTYPHI
ObUIH BBIOpPAHBI TOYKH, COOTBETCTBYIOIIHE IICHTpaM (UIOKYJ (0003HAYEHO TOYKA-
MU Ha PUCYHKE a) 1 TIop (0003HaYeHO KPEeCTUKaMM Ha PUCYHKe @). st mpocTto-
THI PaCCMATPHUBAIIN PETYJSIPHBIE CTPYKTYPHI, KOT/Aa pa3Mepsl (IOKYM U IOp COB-
MajaroT ¥ PaBHBI IEPBOMY MapaMeTpy moist a. Cleayromuil mar 3aKodaeTcs B
MIPUCBOEHUN MOJEIU-ITAIOHY ONpPEICICHHON KOHTpacTHOCTH. IlycTh rpaHuIis!
KIIETOK UMEIOT APKOCTh @4, PABHYIO MeauaHe (yHKIHH, XapaKTepU3yIomien
MIPOIIE I Yepe3 JIMCT OyMaru CBETOBOM MOTOK. OTMETHM, 4TO (DYHKITHS CBe-
tonpoHunaeMoctd @ (x, y) [1] ompenmenser 3aBHCHMOCTH CBETOBOTO IOTOKa,
MPOILIEAIIEro Yepe3 JUCT ¢ KOOPAUHATAMH X, ¥ HCCIEIyeMOro y4acTka obpasia.
B kadecTBe XapakTepHCTUKH KOHTPACTHOCTH HCIIONB3YIOT BRIOOPOYHOE CpeIHee
KBaJIpaTHUECKOE OTKJIOHEHHE CBETOBOT'O MIOTOKA.

Kak mokasanu skcrnepruMeHTalbHbIC MPOBEepKHU [1], dyHKIMS CBETONMPO-
HUI[AEMOCTH SBIISIETCS Peau3aliieil CTallHOHAPHOTO APTOUIECKOTO CIYyJaitHOTO
mpoliecca ¢ HOpMaNbHOH (GyHKIHeH pacnperneneHus. Ha pucyHke 6 mpowsuio-
CTPUPOBAHO MPEACTaBICHHE CTPYKTYPHOH HEOJHOPOIHOCTH B BBHIOPAHHOM MpO-
CTpaHCTBEHHON Mojenu. BrpIcoTa cTynmeHH COOTBETCTBYET Mepenaay SpKOCTH Ha
dnokyne A @y nnope A @, (BTopoil U TpeTuil mapameTpsl MO, KOTOPbIE MOTYT
3a/1aBaThCS B BHJE BEKTOPOB 3HadueHwid). llpu TakoM mpencTaBieHHH HEOIHO-
pOIHOCTEH IIEHTP MOPHI OyIeT IMETh MaKCUMAITbHOE 3HAYEHHE SIPKOCTH:

k
d)max = cDmed + Z A Q)Ha (2)
1
a HEHTPp q)HOKy.]'I — MUHUMAJIBHOC:
(pmin = ®med _Z A (Dq), (3)
1

rze k, n — 9MCII0 BO3MOXKHBIX TIEpENajioB IPKOCTH.

VYTBl HAKJIOHA MTUPAMHUJT OTPAKAIOT CKOPOCTh U3MEHEHUS (TPaJUEHT) OTl-
THUYECKOW INIOTHOCTH HA 3JIEMEHTaX HEOJHOPOIHOCTH.

OCHOBHBIM TPEUMYIIECTBOM TIPEATIaracMOil MOJIENTU SIBISIETCS BO3MOXK-
HOCTH LIEJICHANPaBICHHOTO U3MEHEHUs KaK JIMHEWHOro pazMepa (pIokyl, Tak u
KOHTPACTHOCTH «HCCIIEAYEMOro oopasmar.

Jnisi OLeHKM aieKBAaTHOCTH BHIOPaHHOW MOJENH peaibHbIM O0BbEKTaM
OblT1 pa3paboTaH METOJ HICHTU(PUKAIMU paclpeneleHs BOJOKHUCTOrO Belle-
cTBa B 00beMe OymaskHOro jcta. CyTh €ro 3aKiI04aeTcsl B BBISIBICHUH 3aBHCH-
MOCTH CPEIHHMX JMHEHHBIX Pa3MEpOB HEOJHOPOAHOCTEH OT BEJIIMYMHBI ONTHYE-
CKOW TJIOTHOCTH. AJTOpUTM 00pabOTKH HM300paKeHHs BKIIOYAET IOCIE/IOBa-
TEJNBHOCTh €r0 CErMEHTAIMH C U3MEHEHHEM IOpora sIPKOCTH 0T MUHHMAIBHOTO
Dyin 10 MAKCUMATBHOTO Doy 3HAUCHHUSA (YHKIUH CBETONPOHUIAEMOCTH U BBI-
YHCJICHUS CPETHUX Pa3MEPOB BBIICISIEMBIX YUACTKOB.

OKCTIepUMEHTHI TIPOBOIMIN KaK Ha MOJIEIISAX, TaK ¥ Ha oOpasuax (14 mT.)
Pa3NUYHBIX BUJIOB Oymaru.

[lonmy4yeHnnsle B pe3yibTaTe 3TOrO KpHBBIE OBLIM armpOKCHMHUPOBAHBI
KBaJ[paTHUECKUMHU QYHKIUsAMH [2], pu 3ToM Koddduimen MHOKECTBEHHOU
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KOppeIsiiuy Ui BCEX WCCIeNOBaHHBIX oOpasnoB Oymar mpesbrman 0,9, a ams
MOJIeIC-3TaIOHOB ObLT paBeH 1,0.

Ha ocHoBaHum ananu3a MOJYYEHHBIX NAHHBIX OBLIM CAETAHbI CIEoYIO-
IITi€ BBIBOJIBI.

1. IlpuHATas 3TaMOHHAS CTPYKTypa aJeKBATHO OTPAXKAeT YCPEIHEHHYIO
(hopMy onTHYECKOH HEOTHOPOJAHOCTH.

2. TloaTBepxaeHa MpaBOMEPHOCTH BbIOOpa MenraHbl GyHKIMH SPKOCTH
B Ka4eCTBE IOPOTa Ha dTarle CeTMEHTANNN N300pakeHUs TP BBIJICIICHUN HA HEM
¢okyn u op.

3. @nokynbl 3aHUMaT okono 50 % oOmiel miomany MOBEPXHOCTH
JUCTA.

4. BriaBineHHas 3aKOHOMCPHOCTD ITO3BOJIACT BBCCTHU HHTeraHbHBIfI I10-
Ka3aTesb ONTUYECKONH HEOJAHOPOAHOCTH [2], UyBCTBUTEIBHBINA K M3MEHEHHIO Kak
KOHTPaCTHOCTH O0BEKTa, TaK M CPETHETO IMHEHHOTO pazMepa (DIOKyII.
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HoBoxwunos EBrenuii BceBonomoBud poawics B
1950 r., okonunn B 1972 r. ApxaHrenbckuii jecorex-
HUYECKUH MHCTUTYT, TOKTOP TEXHMYECKUX HAYK, MPO- e =
(eccop Kadenpbl OHOTEXHOJIOTUH ApPXaHTEIHCKOTO
TOCYAapCTBEHHOIO TEXHUYECKOIO YHHBEPCHUTETA, Jiay-
pear npemun uM. M.B. JlomoHOCOBa ApxaHrenbckoit

-~
00macTHOM  KOMCOMOIBCKOW — opranmzanun. Mwmeer \4
cpime 100 HaydHBIX TPYZOB B OONACTH TEXHOJIOTHMH
HEJUTIONO3bI U MEPePabOTKHU CYIb(GHUTHBIX I1ET0KOB. &

OLEHKA BUOPECYPCA CYJb®UTHbBIX HIEJIOKOB
KAK CBIPbS U151 TPOU3BOJICTBA KOPMOBBIX JIPOKKEN

<

PaccMoTpeHbl BapHaHTbl OLIEHKM IPeNeidbHOro BBIXOJA
JIPOXOKEN U3 CYNb(OHUTHBIX MIETOKOB PA3TUYHBIX TUIIOB BapOK.

12*



180 E.B. Hosoorcunos

The alternatives of maximum output of yeast are analyzed
produced from sulfite liquors of different cooking types.

B pemernn 3amaunM panmMoOHAIBHOIO M KOMIUIEKCHOTO HCIIOJIb30BAHUS
KOMIIOHEHTOB CYJB(UTHBIX IIEIOKOB Ba)KHOE MECTO MPHHAMICKUT OMOXHMHUYE-
cKkoii mepepaboTke. buoxummudeckne mexa UMEIOTCS Ha OONBIIMHCTBE CYIbPUT-
LEJUTFONIO3HBIX 3aBOA0B Poccun. BeImyck mpomyKium — 3TaHOJIa M KOPMOBBIX
IpOXOKeH — B TEUEHHWE MHOTHX JIET COXPAHSETCs IPAKTUYECKH Ha OIHOM
ypoBHe [2].

CocraB OpraHU4ECKON YacTH PAa3IUUHBIX CYJIb(UTHBIX LIEIOKOB 3aBUCUT
OT TIOPOJBI APEBECUHBI, ClIOc00a BapKH W BBIXO/1a BOJIOKHUCTOTO monyhadpukarta
[5, 8]. Opranudeckue BeliecTBa, BXOSAIIME B COCTaB IIEIOKOB, MOXKHO pasie-
JIUTh Ha CIIEAYIONINE TPYIIIIbL:

yraeBonbl (12 ... 42 %), B TOM 9nciie MOHOCaxapuIbl (caxapa) | OJUroc-
axapuabl Cynb(OUTHOTO W OMCYTB(MUTHOTO INEIOKOB, IIENOKA JBYXCTYIIEHYATON
BapKH, a TAK)Ke TeMHUIEIUTION03bI HEHTPaTbHO-CYyILOUTHOTO LIETIOKa;

oprannueckue kuciaotsl (11 ... 38 %), B ToM umcie neTydue opraHude-
CKHE KHCJIOTHI (MypaBbHHAs, YKCYCHAsA, IPOIHMOHOBAs ), HEJIETyYHE OKCUKUCIIOTHI
(anmbIOHOBBIE, YPOHOBBIE U YTIIEBOACYIb()OHOBEIE);

surHocyiabponatsr (30 ... 66 %);

9KCTPaKTUBHBIE BeulecTBa, Pypdypos, IMMOJ, METAaHOJ, PA3IUYHBIC Allb-
nerunasl u npyrue coenunenus (1 ... 3 %).

JBe mepBble Ipymnibl OPraHUYECKUX BEUIECTB, 32 MCKIIOYEHUEM T€MU-
LEJITEONI03, IPEACTaBICHbl HU3KOMOJIEKYIISIPHBIMU COEAMHEHUSAMHU U OTHOCSITCA K
OMOJIOTUYECKH JIETKOOKUCIIIEMBIM KOMIIOHEHTAM B OTJIMYHE OT JIMTHOCYJIb(OHA-
TOB, KOTOPBIC OKHUCIIAIOTCA C 6OJ'H)HII/IM TPYAOM U B TCUCHUEC NJIUTCIBHOTO IIEPHO-
Jla BpeMeHHU. BeiecTBa, BXOASIINE B YETBEPTYIO IPYIILY, IPUCYTCTBYIOT B Lie-
JIOKax B HEOOJIBIIOM KOJHMYECTBE, HO MOT'YT OKa3aTh CYLIECTBEHHOE BIUSIHHE Ha
HX TOCJICAYIOILYIO MepepadoTKy.

YcnoBuMmest 1moj; OHOPECYPCOM CYNIb(PHUTHBIX IIEIOKOB IMOHUMATh CyM-
MapHOE COAEP)KaHHE B HUX OPraHMYECKHX BELIECTB, UCIOJIb3YEMbIX MUKPOOpIa-
HU3MaMH THIA JPOKKENOJOOHBIX TPHOOB B KayeCTBE MCTOYHHKA YTIIEPOIHOTO
nutanus. Omnpenenenue Ouopecypca Cynb(QUTHBIX MIETOKOB Ba)KHO KakK C TOYKH
3peHHs] PAlMOHAJIBLHOTO WCIIOJIB30BaHMS COAEPKAILMXCS B HUX LIEHHBIX KOMIIO-
HEHTOB, TaK ¥ C TOYKH 3pE€HHS CHIKEHHS cOpoca 3arpsa3HeHHH IPY IPOU3BOACTBE
BOJIOKHHCTBIX MOy (haOpUKATOB CyTb(OUTHBIMU CIIOCOOaMHU.

HeiicTBytomias TeXHOJIOTHs OblUla NMpeAHAa3HaueHa AJsl OMOXMMHYECKON
nepepadoTKy LIeJ0Ka KUCIoH cynb(uTHON Bapku. B kucnoil cpene naer riry6o-
KHH THIPOJN3 JIETKOTUIAPOIH3YEMBIX TIONIHCAaXapUIOB, YIIIEBOBI IIENOKa Mpe-
CTaBJICHBI TIPAKTHYECKH TIOJIHOCTHIO CaXapaMH, KOTOPBIE JIETKO aCCUMHIHPYIOTCS
apoxokaMu.  OIHOBPEMEHHO APOXOKU JIOCTATOYHO AKTUBHO YCBaMBAIOT YKCYC-
HYIO KHCJIOTY, 10JIsl KOTOPOW B COCTaBe JIETYUYUX OPraHUYECKUX KHCIOT CyIb(UT-
HBIX MIEIOKOB cocTaBisieT mpumepHo 90 % [7, 8].
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Jist Ipyrux KOMIIOHEHTOB W3 TPYIIIBI JIETKOOKHUCIISIEMBIX BEIIECTB (OJIH-
rocaxapuoB, TeMHLEIUIION03, OKCUKUCIIOT) TpeOyeTcs peaBapuTeNbHas MOAro-
ToBKa. llpeanaranucek paznuyHbie METOABI (WHBEPCHS, O30HUPOBAaHUE), HCIOIb-
30BaHME KOTOPBIX JOKA3a10 BO3MOXKHOCTh TaKOH TpaHCc(opMauy 3TUX COeluHe-
HHUM, 4TO OHM CTAHOBMJIMCH JOCTYNHBIMHU JUISI YCBOCHHS MHMKPOOPIaHHW3MaMH B
nporecce OHOXUMUYECKOH TIepepaboTKH CYIb(QUTHOTO IIEIOKA.

Buopecypc onpenensercs coctaBoM Cynb(uTHOrO menoka. B kadectse
HCXOIHBIX JAHHBIX JUISL €70 pacueTa MOTYT CIYXHTh CyMMa CaxapoB U YKCYCHOM
KHCJIOTBI; CyMMa YTJI€BOAOB U JIETYYHX OPraHMYECKUX KHCIIOT; CyMMa YIIeBOAOB
W OpPraHMYEeCKHUX KUCIOT (JIETYYHX, YPOHOBBIX, aJIbJIOHOBBIX).

Bapuaum 1. Onpenenenne 6uopecypca Cyab(OUTHBIX METOKOB 0 CyMMe
CaxapoB U YKCYCHOM KHUCIIOTHI.

[To accumunsu caxapoB U YKCYCHOW KHCJIOTBI, ONPEENieMbIX METO-
JaMH{ T'a30-)KUAKOCTHOM XpoMaTtorpaduu, BeAyT KOHTPOJIb Mpolecca OnoXuMHuye-
CKOil mepepaboTku Ha aBcTpuiickoil pupme «DorenpOym». [Ipumenenue 3Toro
croco0a TpeOdyeT COOTBETCTRYIOIIEH ammapaTypebl.

Bapuanm 2. Onpenenenue 6uopecypca Cynb(QUTHBIX MIETOKOB [0 CyMMe
YIJIEBOAOB U JIETYYMX OPraHUYECKUX KHUCIIOT.

B OnoxummueckoM MpOU3BOJCTBE KOHTPOJb 32 COACPKAHHEM CaxapoB B
1esioke BeAyT 1o PB (kak mo oOrmmM, Tak u 1o caxapHbeiM PB, nois HecaxapHbIX
PB B xucnom cynedurHoM menoke coctapuseT 10 ...15 % ot obmux [7]). Meron
orpeneneHust caxapHbiXx PB m3-3a 3HAYWTENHHOW MOTPENIHOCTH [6] HE MOXKET
OBITh PEKOMEHJIOBaH B KauecTBe OCHOBHoro. [lpu pacdere Omopecypca mo maH-
HOMY BapHaHTY LeJIecOOOpa3HO MCIOJIb30BaTh OOIEIPUHATHIA METOA aHalIn3a
menoka Ha ob6mue PB mocne mpexaBapuTensHOM MHBEPCHH OJHMTOCAXapUIOB 10
MOHOCaXapHJIOB, YTO TO3BOJISIET OMPEAETUTh OHOpecypc HIesioka KOHKPETHOTO
MPEINPUSTHS, & TAKXKE aeT BO3MOXKHOCTh CPaBHUBATH C JIAHHBIMH JIPYTHX 3aBO-
JIOB B COIIOCTaBUMBIX YCIIOBHSIX.

B 1abn. 1 nmpuBeneHs! pe3yabTaThl aHAIN3a PA3ITHYHBIX CYJIbL(UTHBIX IIe-
JIOKOB U CYNbOUTHO-CIUPTOBOW Oap/ibl HECKONBKUX MPENNpPUATHH OTpPaciv, B
TabJ1. 2 — MIETOKOB MOCIIE BAPKH LEJUTIONI03bI BHICOKOTO BBIXOa U MOJTYLIEIIIIONO0-
3p.  OTH 00pa3lpbl IIEIOKOB INMPEJCTABISIIOT BCE PA3HOBUIHOCTH CYJIb(QUTHON
BapKH, MpUMEHsieMble B Poccu, ¢ Mana3oHOM BBIX0J1a BOJIOKHHCTOTO Moy (had-
pukara 43 ... 80 % OT IpeBECHOTO ChIpbs. B OCHOBHOM 3TO IHIEJIOKA IMPOMBIII-
JICHHBIX BapoK, MOJyYeHHBIE N0 pexuMaM ykazanHbIX LIBK. YacTs mienokoB Obl-
Ja 0TOOpaHa B XOJie MPOU3BOJICTBEHHBIX UCIIBITAHWHI W BHEAPEHHS OHCYTBOUTHO-
ro crnocoba Bapku*. AHaJIM3bl IIEJOKOB BBIMOJIHEHb HAMH, 33 HCKIIOYCHHEM
nByx obpasnos Kamckoro LIBK (cynehuTHOrO 11€510Ka U 1IeTI0Ka IBYyXCTyIeHYa-
TOW BapKH, JaHHbIE JJISI KOTOPHIX ObLIH B3ATHI U3 padoTh [1]). Pesynprars aHa-
JM3a MIENIOKOB OBUTM HMCHOJB30BaHBl ISl OICHKM WX Ouopecypca. Brixon
IposxoKel Ha Oaple W IIelIoKax MO HOpMaM TEXHOJIOTHYECKOTO MPOEKTUPOBAHMUS
cocraBigeT coorBercTBeHHO 40 u 45 % ot o0mux PB.

* Bapkm mnposenensl corpyaaukamu I[[HWUWba mox pykoBomcTBoM
M.I'. MyTOBUHOH.
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Tabonuna 1

Maccosas nomas , % Brixo, KI/T LENII0I035I

Lemtronosno- Bexon  [OcHoBanme| Ilnmor- | MaccoBas | 3oib- obmmx PB YTIEBOIOB

OYMaXXHBII | EJUTIOJIO3bL, [BAPOYHOTO| HOCTH, JI0Jst HOCTb, bite} nocine JEeTy4ynx | OOmMX | U JEeTy4ux BIIK;
KOMOMHAT % pactBopa | Kr/m’ CyXHX % HMHBEPCHUHU | HHBEPCUU | OpraHUYeC- PB |oprammnyeckux
BEIIECTB, % KHX KHCJIOT KHCIIOT
Cynb(hUTHBIH HIET0K
Cseroropckuit 43 NH,4 1025 6,82 2,90 2,01 2,15 0,37 354 427 329
Kornacckuit 46 Na 1046 10,60 13,2 3,10 3,30 0,33 348 408 292
46 NH,—Na| 1046 11,52 5,56 3,25 3,45 0,52 309 377 292
ApxaHrenb-

CKHI 48 Na 1040 9,95 12,8 2,78 2,90 0,49 305 372 269
Kamckuit 48 Na 1050 12,60 10,3 3,55 4,07 0,47 299 383 269
TannuHHCKUM 50 NH,4 1029 7,73 1,60 2,35 2,35 0,50 268 324 248

[enox nByXCcTYyNEeHUYaTONH OUCYIBPUT-CYTbPUTHON BApKH
Kamckuii 50 | Na | 1050 | 1230 | 149 | 240 | 2,75 | 0,59 202 281 248
CynbuTHO-CcITUpTOBast Obapaa
Kornacckuit 46 Na 1043 13,20 17,2 0,91 1,01 0,40 111 171 213
ApxaHrenb-
cKui 48 Na 1032 8,10 15,4 1,14 1,34 0,41 107 174 196




Tabnuma 2

Pe3yJIbTaTl)l aHaJ/In3a U OICHKAa ﬁnopecypca MIE€JI0KOB I0CJI€ BADKHA HEJJIHJ/03bl BBICOKOT0 BBIX0/1a U MOJYHEJII0J103bI

Beixon Maccosas gons , % BbIXo, KI/T 1eJUII0103b1
emtrono3no- | nemnronossl (OcHoBanue| Ilnor- | MaccoBas | 3omb- obmux PB JIETYy4YUX YTIIEBOJIOB
6yMaX<HBIﬁ WA IOJIYy- [BapO4YHOI'0| HOCTb, J0JI1 HOCTB, J0 ociie opraHu- 06HII/IX H JIETYyUnuX
KOMOMHAT LEJJIF0JI03b], | pacTBOpa K/’ CyXUX % HMHBEPCHUHU | FHBEPCHHU |UECKUX KMCIIOT PB OpraHUYECKUX
% BelecTs, % KHCIOT
Bucyns(UTHBIN MIET0K OCIIe BapKH HEILTIOJIO3BI
Kamckuit 51 Na 1055 12,33 24,5 1,73 2,53 0,42 157 268
Kpacnosipckuit 53 Mg 1056 11,79 11,2 1,52 2,04 0,47 113 187
53 Mg 1057 12,23 9,0 1,69 2,16 0,46 118 184
Konnonox-
CKUH 56 Na 1055 11,18 26,5 1,77 2,70 0,25 149 248
Brrboprexmii 56 Na 1056 12,10 30,3 2,06 2,80 0,26 169 251
enok aByxcryneHyaToit oucyabGur-cyabpuTHOM Bapku
Comukamckmit | 56 | Na | 1029 | 6,87 | 21,0 | 1,41 1,72 | 0,30 174 250
BucynbhuTHBIN MEN0K NOCIe BAPKH MOTYLEIUIFOJI03bI
Kpacnosipckuit 62 Mg 1040 8,83 10,5 1,00 1,65 0,61 68 154
69 Mg 1050 9,25 17,5 0,55 1,78 0,55 29 122
HeitrpansHo-CynbpUTHBIH MIEIT0K
ApxaHrenb-
CKHH 75 Na 1026 5,84 39,9 0,30 1,03 1,09 24 177
Kotnacckwuii 80 Na 1027 6,13 414 0,60 1,10 1,05 37 132




Tabnuna 3
Peanu3zanus Onopecypca cy1b(UTHBIX HIeJO0KOB H 0apAbl PH AeiicTBYIOIIeH TeXHOI0rHH OMOXUMHIYECKOI epepadoTKu

Hennmtono3no- Brixon Beixon  |BripaboTka ToBap- buopecypc no cymme yrieBooB Buopecypc no BIIKs
OyMaXKHBIH LeJUTR0NI03bI, | obmmx PB | HBIX aposokeit™® Y JIETYYUX OPraHUYECKUX KUCIOT IToTennuansHas Peamuzanus
KOMOUHAT % KI/T LEJUTIONI03bI [NorennmansHast BeipaboTka | Peanm3sanus | BeIpaboTKa IpoXkxKel, | pecypca,
JIPOYOKEH, KI/T IEJUTI0NO3HI | pecypea, %o KI'/T II€JUTIONO036 %
Cynb(hUTHBIH TIETOK
Caetoropckuit 43 354 155 194 80 272 57
Kotnacckuit 46 348 152 179 85 241 63
46 309 135 165 82 241 56
ApxaHrenb-

CKUI 48 305 134 163 82 222 60
Kamckwuit 48 299 131 167 78 222 59
TanmuHHCKHI 50 268 117 142 82 205 57

CynbhuTtHO-CriupToBas bapaa

ApxaHrenb-

CKUM 48 107 42 68 61 176 24
Kotnacckwmii 47 111 43 66 65 162 27

Brcyns(pUTHBINA MIETOK OCIIE BAPKH HEILTFOJIO3BI

Kamckuit 51 157 69 117 59 177 39
Kpacnosipckuit 53 111 48 82 59 164 29
Konnomnox-

CKHI 56 149 65 108 60 145 45
Brrboprekmii 56 169 74 109 68 145 51

[enok AByXcTymeHIaTOW OUCYIBOUT-CYyTBPUTHON BapKH

ConukaMckui 56 174 76 109 70 145 52
Kamckuit 50 202 88 129 72 184 48

* TIpu BBIXOJIC TOBAPHBIX JIPOXIKEH JUIs OapIbl U IEIOKOB cOOTBETCTBEHHO 40 1 45 % oT 00mmx PB.
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Beixon npoxxxed OT JeTydMX OpraHWYeCKUX KUCIIOT MPHHAT, KaK U Ha
yraeBonax, paBHeIM 45 % (Tipy BBIpaITUBaHUH APOXOKEH Ha YKCYCHOM KHCIOTE B
cMecH ¢ caxapoM (KCHII030i) OH cocTaBisieT B cpenHeM 45,6 % [4]), cTeneHb oT-
0opa cyxux BEIIECTB IIEJIOKOB ycioBHO mpuHsaTa 3a 100 %. Beixoa ToBapHBIX
TPOXOKeH (KT/T BO3MYITHO-CYXOW IEIITI0I036I), KOTOPBIE MOTYT OBITH MOTy4YEHBI
npu nepepadboTKe MIeNoKa MO CTaHJAPTHON TEXHOJOTHH, PACCUMTHIBAIIM IO Clie-
nyromiei popmye:

45-095-097-095-B,,
- 100- 0,90
rae 45 — IpoeKTHBIN BBIXOJ IpoAoKeH, Yo;
0,95 — ko3 duIMEHT, YIUTHIBAIONINI TOTEPH JIETYINX OPTAHUYECKUX BEIIECTB
ipu Bapke (5 %);
0,97 — k03bPULMEHT, YYUTHIBAIOIIUI MOTEPU CYXHMX BEIIECTB MIEJOKA TMPH
nmonrotoBke (3 %);
0,95 — ko3 GUIHEHT, YIUTHIBAIOIINH ITOTEPH IPOAOKEH TPU CTYIIEHUH U CYIII-
ke (5%);
0,90 — k03¢ dUIKEHT, YyIUTHIBAIOLINNA BIaXHOCTh TOBapHBIX Aposokei (10%);
B, — BeIXOX mpoxokeil mo PB Ha 1 T BO3MYIMIHO-CyXOH LIEIUTIONO3HL.

Kak BumHO 13 Tabi. 3, CylecTByeT JOBOJIBHO YETKOE pa3ziesicHUe 1O BH-
JlaM 1IEJIOKOB. B HanOonblel cTeleH: K UCTIOJIb30BaHUI0 B OMOTEXHOIOTHH, KaK
U CIEeI0BaJi0 OXHIAaTh, TOTOBBI OPraHWYECKUE BELIECTBA CYIb(UTHOrO MIETIOKa
nmocje BapKd B KHCIOH cpexe. Mx Ouopecypc MOXeT OBITH B OCHOBHOM
(Ha 78 ... 85 %) peanu3oBaH MpH CYIIESCTBYIOMIEH cXeMe OMOXUMUYECKON Tepe-
pabotku. bBosee Hu3Kas creneHp pealn3aluy OHopecypca IIeIOKa JBYXCTYIICH-
garoil Bapku (70 ... 72 %) cBsi3aHa C THOBBILICHHBIM COAEPKAHUEM OJIUrOCcaxapH-
JI0B, JIOJSl KOTOPBIX IO CPAaBHEHHUIO C CYJNb(UTHBIM IIETOKOM YBEIUYHBAETCS C
4 ...7 no 15 ... 22 %. Emie BbIlIe 10JI OJIUTOCAXAPUIOB B OUCYIHL(UTHOM IIEIIO-
ke — 28 ... 52 %. Kpome Toro, npu OucynbHUTHON Bapke 3HAUMTEIbHAS YacTh
caxapoB OKHCIISIETCA JIO albJIOHOBBIX KHCJIOT, YTO TOXKE CHHXKAET JOJI0 yIJIeBO-
noB B menoke. IlosTomy creneHp peanu3anuu OHopecypca MO CYIIECTBYIOMIEH
TEXHOJIOTUM U ILEJIOKa OWCYIb(UTHOW BapKHd HPU  BBIXOJAE LEJUIIOIO3bI
51 ... 56 % onenena B 59 ... 60 %, uto Ha 10 ... 13 % HMXe, YeM MU OBYXCTY-
MEeHYaTol Bapke IEJUTIONO3bl TOro ke Bhixoaa. Cynb(GuTHO-criUpTOBas Oapja
3aHUMaeT MO0 OJTOM KiIaccUpUKALKMK IOJIOKEHHUE PSIOM C OHCYIb(UTHBIM
LIETIOKOM.

OT 1ENTION03HBIX MIENTOKOB PE3KO OTIMYAIOTCSA MOTYLENIIIONO03HbIE IIie-
JIOKa: B HeWTpanbHO-CynbpuTHOM mIenoke Kornacckoro LIBK mpupoct PB noce
uHBepcuu coctaBuia 183 %, B menoke Apxanrensckoro LIBK — 343 %, B menoke
Kpacnosipckoro LIBK nocne oucynbduthoit Bapku — 324 %.

[Ipr moOTHOM WCMONIB30BaHWM B IPOIECCe BHIPAIIUBAHUS YTIIEBOJIOB M
JIETYYMX OPraHMYeCKUX KHCIIOT BBIXOJ Apoxoked oT obmux PB, onpeneneHHbIx
70 WHBEPCHH, JOJDKEH OBITh CIEAYIOIIUM: [UIA CYJIb(HUTHOrO ILENOKa —
55 ... 58 %, s 111€JI0KOB ABYXCTYIEHYaTOW Bapku — 62 ... 65 %, mas OuCyIb-
(UTHBIX IIENOKOB MOCIE BapKH HEIUNoNo3bl — 76 ... 77 %, nast cyiaburHO-
cnupToBoi Oapabl — 62 ... 65 %. B menom mo orpaciu 3TOT moKa3aTelh 3HAYH-

>
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TenbHO Hke. Ha OonbIIMHCTBE MPENNpHUsITHI, 00CIEI0BAaHHBIX HAMHU, OH MEHb-
I1Ie HOPMaTUBHOTO BbIX0/1a, paBHOTO 40 ... 45 % ot obmmx PB.

Bapuanm 3. Onpenenenne Onopecypca mENIOKOB MO0 CyMME YTIIEBOJOB U
OPTaHNYECKUX KUCIIOT.

IIpu pacuere Ouopecypca 1Mo 3TOMy BapUaHTY MPEAJIaraeTcsi yIUThIBATh
KpOM€ YIJIEBOJIOB M JIETYYMX OPTaHMYECKUX KHCIOT HU3KOMOJIEKYNSIpPHBIE HElle-
Ty4le OPraHHMYECKHE OKCUKHUCIIOTHL: ajlbJIOHOBBIE, YPOHOBBIC, YITIEBOACYIb(OHO-
Bole. Conep:kaHue yKa3aHHBIX KHCIIOT B IIETOKAX 3aBHCUT OT COCTaBa CyJIbHHUT-
HOTO BapOYHOTO PacTBOpa M BbIXoja moiygabpukara. Bce oHM MOSBISAIOTCS B
LIEJIOKE B PEe3yJIbTaTe PEaKUMH NEeCTPYKUIUHU YTIEBOAHONM YacTH JIPEBECHHBI, B
OCHOBHOM JIETKOTHAPOJIM3YEMbIX TeMHULEIUI0N03. [l pacdera 1o 3ToMy Bapu-
aHTY HE XBaTaeT JAHHBIX O COJAEPKAHUM YKA3aHHBIX KHUCIOT B PA3JINYHBIX CYJb-
(UTHBIX 11I€JI0Kax, 0COOCHHO B INEJIOKAaX HOBBIX BHJIOB Bapok. [lomydeHue Heno-
CTAOLIMX JAaHHBIX — JOCTaTOYHO CJIOXKHAs M TpyloeMKas 3amada. Takum oOpa-
30M, OLIEHKa OMopecypca MO JaHHBIM XMMHYECKOro aHajIHu3a IIEJIOKOB CBS3aHa C
OTIpeIeTICHHBIMU TPYJHOCTSIMHU.

3arpsi3HEHHOCTH OpaKKHM COCTaBJISIET MpUMEpHO nonoBuHy oT BIIKs wmc-
XOAHOTO CyJlb(UTHOrO menoka. s CyabQUTHO-ILENTOKOBBIX Cpell MPeI0KEHO
JUIsL JIOOYMCTKH Opa)KKU MCIOJIB30BaTh OMOOKHCIICHUE, YCIEIIHO MPUMEHSIEMOe
OpEANPUATHAMU THAPOJU3HON mpomblnuieHHOCTH. [lo nmanHeiM Ilepmckoro
HUWDB, mnonydeHHbIM B J1a00OpaTOPHBIX VYCIOBUSX W B XOJE€ OIBITHO-
MIPOMBINIICHHBIX UCTIBITAHHMA, 3Ta CTaus 03BosieT yMeHbIUTh bIIKs Opaxku B
cpenseM Ha 57 % [3] ¥ MONYYUTH JOTOTHUTEIBHOE KOJIMYSCTBO OMOMACCHL. DTO
MMOATBEPKIAeT TOT (DaKT, 4YTO OMOpECypC CYNb(PHUTHOTO IIENOKA TPU BhIpAIIUBa-
HUH JPOXOKEH pealn30BaH HE MOTHOCTHIO.

Hamu npeanoxena cienyromnas HaydHas KOHICIIMS O Ouopecypce
Cyb(PHUTHBIX HIEJOKOB, B paMKaxX KOTOPOH MpPOBeIEeHO 0000IIeHNE JaHHbIX aHa-
JU30B CYJIb(UTHBIX MIETOKOB, MpPEJCKa3aH BO3MOXHBIA BBIXOA KOPMOBBIX
JposoKel 1 0003HAYECHBI TIEPCTICKTHBEI €r0 YBETUICHHSL.

OCHOBHbI€E TTOJIOKEHUST KOHILIETIIIHH.

Buopecypc cynbhUTHBIX ILEIOKOB ONpeaensieTcs HaTMYueM B HUX Opra-
HUYECKUX COCIUHEHUH, CIOCOOHBIX acCCUMHIMPOBATHCS APOAOKEHNOJOOHBIMU
rpubamu B KadecTBE HCTOYHHMKA YTIIEPOTHOTO MUTAHUS (caxapa, OJUrocaxapuisl,
YaCTUYHO Pa3pyLICHHbIE TEMHILEIUTIONO03bI), U IPOIYKTOB HX NECTPYKLUUH (JIETy-
YK€ OPraHNYECKHE KUCIIOTHI, allbIOHOBBIC M YPOHOBBIE KHCIIOTHI).

Bce nepeuncneHHble COeAMHEHUS B TOM WM MHOM KOJHMYECTBE COJNEp-
XKarcs BO BCEX BHJAX CYJH(UTHBIX LIEJTOKOB, IOITOMY B MPUHIIUIE BO3MOXKHO
BbIpabaThIBaTh JPOOKU Ha JTFOOBIX BUAAX CYJIb(UTHBIX ILEIOKOB.

B kauectBe kputTepus ISl OLIGHKH OHOpecypca IeoKa i MAaKCUMAalIbHO
BO3MOHOTO BBIXOJIa Jposokel BeIOpan nokasatens BIIKs, koTopsiit cymmupyer
BCIO OTHOCHUTENBHO JIETKO MOJJAIOIIYIOCS ACCHUMWIIALIMM OPraHWYeCKyl 4YacTh
LIEJIOKOB, MPH 3TOM 3HaueHue nokazateins bBIIKs mo3Bomnsier onieHUTh MakcHMab-
HO BO3MOXHYIO BBIPaOOTKY JIpOXOKeH Ha JaHHOM BHJE CYJIb(QHUTHOTO
I1€JI0KA.
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Comoctanenne 3HaueHuit BIIKs mIeIokoB pasmnIHBIX BapoK W pasiind-
HBIX MPEINPUATUN ¢ PEANbHO AOCTUIHYTBHIMHM Ha 3THX HMPEANPHUATHAX BBIXOAAMHU
JpOsOKer MOKa3bIBaeT CTENeHb peain3alui Onopecypca JaHHOTO BUAA CYIbOUT-
HOTO IIEJIOKA.

CreneHp 3arpsi3HEHHOCTH Opa’kKKu IO MEpPe COBEPILICHCTBOBAHUS TEXHO-
JoruM OMOXMMHUYECKOH mepepaboTKK JOKHA CHHKATHCS MPOIMOPLUUOHAEHO BbI-
XOAy ApOXOKEH, MpHONMKasch B Hlealle K yPOBHIO, KOTOPBIA oOecreunBaeTcs
OMOJIOTUYECKON OYMCTKON C ITOMOILBI0 aKTHBHOTO HIIA.

C yueToM BBILIEH3IOKEHHOTO HAMH INPEIUIOKEHO BECTH OLIEHKY Ouope-
cypca cynb(QUTHBIX MIETOKOB Ha ocHOBe moka3zaTens BIIKs.

Bapuaum 4. Ouenka 6uopecypca menoka mo mokasatento bIIKs.

Hns aToro Heodxoaumo 3HaTh BEIxod BIIKs Ha 1 T 1eIr0a036l B BEIXO
ouomaccel ot BIIKs. Jlna mpomemenus pacderoB npunsTo: BIIK,, Kucmoro
cyasdutHoro meioka — 0,415 r Oy/r opranuyeckux Bemects [7], mons BIIKs ot
BIIK ;o — 0,68 [7]. YU3BecTHO [7], 9TO TipH cOpa’kMBaHUM KHUCIOTO CYIH(UTHOTO
mienoka Ha cnuptT nokaszatenb BIIKs cHmwkaercs Ha 37 %, npu nepepaboTke Ha
CIHPT | IPOKKH MM TOJIBKO Ha Ipoxku — Ha 44 ... 54 % (B cpennem Ha 50 %).
Toraa mpu HOPMAaTHBHOW BEIpaOOTKE Aposxokel mx Beixon oT cHsaToro BIIKs co-
craBuT npumepHo 100 %.

s opraHMYecKHX BEUISCTB HEYTJIEBOIHOTO XapaKTepa, Kak 3TO OBLIO
MOKa3aHO B MPOU3BOJICTBEHHBIX YCIOBHUIX MPU U3YyYEHHUU Tporecca OHOOKHCIe-
HUSl TOCIEAPONOKEBOM Opa)KKH, BBIXOA OHMOMAacChl IO OTHOLICHHIO K CHITOMY
BIIK; Takxe cocraBisin B cpeaaeM okono 100 % [9]. Mcxoxas u3 3TUX TaHHBIX,
MPUHUMAEM BBIXOJ Jposkked mo otHomeHuto k cHsatomy BIIKs 3a 100 % (1 T
npoxokeit Ha 1 T casroro BIIKs). C yderom toro, uro HeOombimas dacte BIIK;
(10 ... 15 %) [7] ycBauBaercs ¢ TPyAOM Aa’ke€ MHUKPOOPraHM3MaMH AKTUBHOTO
Wia, JJisl OIIEHKU MOTEHIMAILHO BO3MOXKHOW BHIPAOOTKU JIPOXKKEHW BBOAMM I10-
MpaBOYHBIN Kod(ument, pasusiii 0,85. HaiineM opreHTHPOBOYHBIA YPOBEHB
BBIpaOOTKH TOBAapPHBIX KOPMOBBIX APOXCKEH, K KOTOPOMY CIIEAyeT CTPEMHUTHCS B
YCIOBHSX MPOM3BOACTBa. Kak BUAHO W3 TaOI. 3, pacx0oXAEHHSI MEXIY peallbHO
JOCTUTHYTBIMH B TPOU3BOZCTBE KOPMOBBIX IPOXOKEH MOKa3aTeNsIMH U PacCUH-
TaHHBIMM Ha MX OCHOBE 3HaueHMsMH Ouopecypca menokoB mo BIIKs Becema
3HAYHUTENLHBL: JIJIsI KHCJIOTO CYIb(UTHOTO IIENOKa BEIPA0OTKA IPOXIKEN MO TeX-
HOJIOTHYECKMM HOpMaM cocTaBisieT 56 ... 63 %, mis 6apast — 24 ... 27 % ot no-
TEHIMAIbHO BO3MOXHOM. Ilpum momHOM wHCHoOnb30BaHMM OHOpecypca BBIXO.
aposokert or o0mux PB mist kucioro cynb(UTHOTO miesoka J0MKEH COCTaBHTh
oxoiio 80 % mpu crenenu cHaTus BIIKs okomo 85 %.

Jnst opyrux pa3HOBUAHOCTEH CyIb(PUTHBIX ILEIOKOB CBEJCHHS O BEIH-
yuHe nokazatens BIIKs BcTrpeuaroTes kpaitHe peako. Ilpu paBHOM BhIXOn€ LEN-
JIOJIO3BI B PA3IMYHBIX cI0co0ax CyNb(OUTHBIX BAPOK KOJMYECTBO PACTBOPEHHBIX
OpPraHWYEeCKUX BEIIECTB OJMHAKOBO, IPUMEPHO OJIMHAKOBO U COOTHOIIIEHUE MEX-
Iy TIPOJYKTaMH pa3pyLICHHs YIIIEBOJIOB U JIMTHOCYJIb(OHATAMH, OAHAKO TIO I10-
kazaremo BIIKs menoka pa3nuyarorcsi, Tak Kak MOTYT HMETh Pa3IMYHYyIO CTEIICHb
OMOXUMHUYECKOH  JIECTPYKIUM HU3KOMOJIEKYJISIPHBIX OPraHHYECKHX BEIICCTB.
st Gucyab(pUTHOTO MIETOKa U ILEJIOKa ABYXCTYIIEHYaTON BapKu CTENICHb peajiu-
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3anmu Onopecypca Mpu BHIPAIIMBAHUH TI0 MMPOMBIIIIIEHHON TEXHOJIOTHU OIlEHEeHa
Kak 29 ... 52 % oT noTeHIHaIbHO BO3MOXKHOM.

Takum 00pa3oM, Ui YCTaHOBJICHHUS OUMOpecypca CyIb(UTHBIX HICIOKOB
pekoMeHnayercst npumeHsaTh nokasarens bIIKs. Ero onpenenenue cienyer mpo-
BOAWTDH HEMOCPEICTBEHHO Ha MPEANPHUATHIX U CPEJl, KOTOPBIE HCIIONB3YIOT IpH
BBIpalUBaHuK Jpoxoked. OmHAKO u3-3a OONBIION MPOJOKUTEIBHOCTH ATOTO
aHaJIM3a ero IeNIeco00pa3Ho MCIIOIb30BaTh IS OIIEHKH OMopecypca Cymb(OUTHBIX
IIEJIOKOB ¥ 3aTrPSI3HEHHOCTH OpakKH, a ONepaTUBHBIA KOHTPOIB MPOIecca MPon3-
BOJICTBA JIPOXOKEW OCYHIECTBIATH IO TOKa3aTento oomux PB, mockonbky cooT-
nomenue PB/BIIK;s s kaxmoro Buja 1meinoka mpuMepHO TIOCTOSIHHO.

BremmonHen pacuer Omopecypca CyiIb(UTHBIX IIEIOKOB W CyIb()HUTHO-
CIIUPTOBOM Oapibl MO HECKOJBKUM BapuaHTaM. CpaBHEHHE PacUETHBIX MOKa3a-
TeJel Ouopecypca IIEIOKOB ¢ ()aKTUYECKH JTOCTUTHYTBIMU Pe3yJIbTaTaMHu IMOKa-
3aJl0, 9TO WMEIOTCS 3HAYWTENbHBIE PE3epBbl Ui HapalllMBaHUS IPOM3BOJICTBA
npoxoked. X BeIpaboTKa MOTEHIIMAIBHO MOXKET OBITh B 1,5—4 pasa BhIle ypoB-
H, KOTOpI:Iﬁ JOCTUTHYT HAa YKAa3aHHBIX CpCAax B IIPOMBIINIJICHHBIX YCIIOBUAX.
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Boromuup Koncrantun I'puropseBud poauics B
1949 r., okonumn B 1971 r. ApxaHrenbckuil jeco-
TEXHUYECKUH HHCTUTYT, AOKTOP XMMHYECKUX HayK,
npodeccop, 3aBenyromuii Kapeapoi GuMUecKoi 1
KOJUIOWJHOW XHUMHU ApXaHreJIbCKOro rocynap-
CTBEHHOTO TEXHHYECKOTO YHUBEPCHUTETa, JHPEKTOP
MHcTHTyTa XMMHH M XUMHYECKOH TEXHOJOTHH Jpe-
Becunbl npu AI'TY, uneH-KoppecHoHIeHT Akaje-
MHU MHXEHEpHbIX Hayk P® u Poccuiickoll unxe-
HepHOI akagemuu. Vimeer Gosee 200 HaydHBIX
TpyZOB B oOOmacté pa3paboTku u  (QU3HKO-
XHMHYECKHX OCHOB IIPOLIECCOB IIEPEpPadOTKH JpeBe-
CHHBL.

IKOJIOI0-AHAJIMTUYECKASI OHEHKA TEXHOT'EHHOI'O
BO3JEUCTBUS HA COCTOSHHUE BOJHOU CPEJBI
(AEJBTA p. CEBEPHAS JIBUHA)

[IpoBeneHa omeHKa COBPEMEHHOTO COCTOSIHHSI BOJHOM cpe-
IIBI B paiioHe Bojo3abopa . ApxaHrenbcka. B Xoje aHamm3a IHHAMU-
KA U3MCHEHHUS THIPOJIOTHYECKUX W TUAPOXUMHUYCCKHUX TOKazaTelei
BOJIBI BEISIBIICHBI OCHOBHBIC MPHUEMBI OICHKH TEXHOTCHHOTO BO3JCH-
CTBHSI TPOMBINIICHHBIX TPEATIPUSTHAN Ha BOJHYIO SKOCHCTEMY.

Study of the modern state of water has been carried out in
the area of water intake of Arkhangelsk. When analysing the
dynamics of changes of hydrological and hydrochemical water
properties, the main procedures have been revealed to assess the
technogenic influence of industrial enterprises on the water
ecosystem.

BeicTynas B posin 0c000 Ba)KHOTO MPUPOJTHOTO KOMITOHEHTA, CTUMYJIH-
PYIOIIETO TOJIHYIO IETHYI0 PEaKIUI0 OMOJIOTHYECKUX MPOIECCOB, BOJAA MpE.-
CTaBJIAeT CO00M (DyHIaMEHTAIBHBIN Pecypc I MOAIepKaHMS KU3HU Ha 3eMiie U
SIBIIIETCS. €JIMHCTBEHHBIM BO300HOBIIIEMBIM TIPUPOAHBIM PECypCOM, MOJIar0-
ITUMCSI TTIOBTOPHOMY HCIIOJIB30BAHUIO TOCHE mepepadboTku. OTHOBPEMEHHO C
6I)ICTpI)IM WHAYCTPUAJIBHBIM POCTOM HU3MCHAIOTCA U O6IlII/Ie TMEPCIICKTHUBLI JJIA
3TOTO pecypca. B apy TeXHOIOTHYECKOro pa3BUTHS, POCTa TOPOJOB U MPOMBIIII-

* . V3
Pabora BeITTOTHEHA TIO PETUOHAJIBHON HAYYHO-TCXHUYCCKON MPOrpaMmme «Cu-
creMa (HYHKITMOHUPOBAHKSI XUMHUKO-JIECHOTO KomIutekca EBponeiickoro Cesepa Poccun B
YCIIOBHSIX PRIHOYHON 3KOHOMHUKH Ha reprox 1994-2000 rr.».
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JIEHHOCTH 3TOT NMPUPOAHBIA peCypc pacCMaTpUBAIOT HE TOIBKO KAK «COLUAIBHO-
HEOOXOIUMBIIN» BIEMEHT, HO M KaK «9KOHOMHYECKHI WHCTPYMEHTapUi» peaju-
3yEMOI PErMOHAJIbHOM DKOJIOTMYECKON IOJUTUKU, CTPATEIMYECKON 3aladel Ko-
TOpOH SIBJII€TCS AOCTHKEHUE NPHUHIUIIA PABHOBECHOI'O MJIM COAJAHCUPOBAHHOTO
MPUPOJONOIb30BAHNS, NPUMEHEHUS IPOTPECCUBHBIX MPHUPOIHO-PECYPCHBIX H
SHEeprocOeperaInx TEXHOJIOTHH, HEe UCTOLIAIOIINX U HE 3arpsi3HSIOMUNX OKpY-
KAIOLYI0 cpely. JTa KOHUEIIHS MOXKET CTaTh COCTABHON 4aCThIO CTPATEruu Ie-
pexojia Ha MOZeIb YCTOMUMBOIO pa3BuTH. IIpu 3TOM 00s13aTE€IBHO TOTKHBI OBITH
OTpaXXEHbl HE TOJBKO KJIMMaTHYeCKHe, Teorpaduveckue, COLMAIBHO-
HSKOHOMHYECKHE U HKOJIOTHYECKHE 0COOCHHOCTH PETHOHA, HO M €T0 MECTO U POJIb
B )KU3HU CTPaHBI.

B03MOXHOCTh UCTIONB30BaHUSI MIPUPOJHBIX BOJHBIX OOBEKTOB B Kaue-
CTBE MCTOYHHMKA BOJOCHA0KEHHS HACEIICHHBIX MyHKTOB M MPOMBIIIICHHBIX TPea-
MPUSTAN OLIEHUBAETCS, MIPEKE BCETO, C MO3ULIUHN UX 3KOJIOTUIECKOTO COCTOSIHHASA,
OINPEAEIAEMOr0 HAINYMEM B BOJE KOMIIOHEHTOB KaK IPHPOJHOTO, TaK U TEXHO-
TeHHOTo npoucxoxaeHus. Ilocnennue, pa3nuyasch MO CBOEMY COJAEPKAHUIO U
CBOWCTBaM, 0OYCIIOBJIMBAIOT Ka4EeCTBCHHBIC XaPaKTEPUCTHUKH BOJBI U, KaK CIE/-
CTBHE, OIIPEIEIIAIOT TEXHOJIOTHYECKUE PEIICHHS €€ OUYUCTKU U TIOIYYEHHS BOIBI C
IIUPOKHUM CIIEKTPOM MOTPEOUTEIHCKUX CBOMCTB.

EBponetickuit CeBep U, B 4aCTHOCTH, ApXaHTeIbCcKast 00JIacThb SIBISIOT-
Csl PETHOHOM, T[i€ HATMYHE 3HAYUTEIbHBIX IPUPOIHBIX PECYPCOB NMPUBENIO K KOH-
LEHTpaUru NPEANPHUIATUIl H0OBIBAIONIEH MPOMBIIICHHOCTH U XUMHUKO-JECHOTO
KOMILIEKCA.

B cBsi3u ¢ 3TUM 0COOEHHOCTBIO THAPOXMMHUYECKOro cocTaBa p. Cesep-
Has J[BMHA — OCHOBHOI'O MCTOYHHMKA BOJOCHA0KEHUS HAcCEJeHUsI APXaHIelIbCKON
oOyacTH, siBJIsieTcsl ee OOoJbIas MUHEPAIU3allus, TOBBIIIEHHOE COJIepIKaHUe Op-
TaHUYEeCKUX KOMITOHEHTOB (()E€HOJIOB, JINTHUHHBIX BEIIECTB, TAHHHUIOB H JIp.) U
OnoreHHbIX BemiecTB. HeraTuBHOE BIMSIHHME AAHHBIX KOMIIOHEHTOB NPOSIBIISIETCS
B YBEJIMUCHHUHU YaCTOTHI 3200JIEBAEMOCTH 1 OCOOCHHOCTH CTPYKTYPHI TATOJIOTHH Y
HaceJIeHUs. Y CTaHOBJIEHO, YTO B PErHMOHE MPEUMYIIECTBEHHO MOPaKAIOTCS Kely-
JIOYHO-KUIIEYHas: © MOYEBBIBOASIIAS CUCTEMBI. BapuaHThI mopakeHHns HOCAT SB-
HO MMMYHO3aBHUCUMBIH XapakTep, MPEUMYLIECTBEHHO ayTOMMYHHBIH. YpPOBEHb
HapylIeHHH UMMYHHUTETa CpeJlu JIUII, UCIIOoNb3yIonmXx Boay u3 p. Cesepnas J[Bu-
Ha, BBILIE, YeM Yy >KHUTeNeH, ynoTpeOsSIomMX BOLY U3 MOI3EMHBIX MCTOYHHKOB
(47 u 24 %). Peructpupyercst 6osiee BBICOKas 4acTOTa HAOKPHUHHBIX Hapylle-
Huit (37 u 19 %), BbIlIe MOKa3aTeIM M0 KapleHOAMOPHOHAIILHOMY aHTUTeHY. 13
BOJIOTIPOBOJIHOW BOJIBI BBIZIETICHBI CYOCTaHIIMM C UMMYHO/ICTIPECCUBHBIMH CBOM-
CTBaMH, INOAABISIOIIME B OHKCIIEPUMEHTE aKTUBHOCTH OnacTTpanchopmannu
TUM(OIMTOB U (HarolHUTapHYI0 CIIOCOOHOCTh HEUTPODMIBHBIX JIEHKOIIUTOB, MO-
rouuToB. VIMMyHO/ENpecCHBHbIE KOMIIOHEHTHI BOJBI HE OCAXKIAIOTCA OOBIYHO
HCIIOJIb3YEMBIMU KOAryJISIHTAMU U MPOXOJAAT Yepe3 MPHUMEHSEMBIE IS OYHCTKU
BOJBI (UIBTPBI, HO OCAXKAAIOTCS B IMpOLEcce IEKTpoKoarymsinuu. OnacHOCTh
HaXO0XJIEHUS TOJO0OHBIX CYOCTaHIIMI B BOJIE YCYT'YOJISIETCS HEM3BECTHOCTHIO MX
BIIMSIHUS HA UMMYHHYIO CHCTEMY, CIIOCOOHOCTBHIO HMX JUIMTENLHOW MHIPAIlH B
BOJIE ¥ HAKOIJICHUEM Ha OOBEKTaX OUHUCTKH BOJIBL.
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K ¢akropam, onpenenstomum
9KOJIOTUYECKOE COCTOSIHUE IPHUPOTHOTO
BOJIOMCTOYHMKA, OTHOCSITCA THIPO- JIOTHU-
geckue (pacxoil BOABI, YPOBEHb BOABI) U
ruapoxumuueckue. C 3TUX NMO3UIMHA Ja-
IUM  3KOJIOT0-aHAJIUTHYECKYI OLICHKY
COCTOSIHMSI OCHOBHOI'O BOJOWCTOYHHKA T.
ApxaHrenbscka -
p. CeBepnas J[lpuHna.

Henpta  CeBepHoil  [IBUHBI
Ha4yMHAeTCsl y ApXaHTeiabCcKa U HaloMu-
HaeT MOJypacKphIThIi Beep (puc.l). Cre-
Ba (110 HAMPABJICHUIO CTOKA) OHA OTpaHU-
yeHa HUKOIBCKMM pyKaBOM M IPUMBIKA-
OIIEH K HEMY CUCTEMOW MEJIKHUX MPOTOK
(IIuxupuxa, Mankypbs u 1p.), ClipaBa —
BepxHel yacTeio KopabenpHoTo pykasa, a
3areM mpoTokoit Ky3Heunxa, HU30BOM
gactelo MaiiMakcel 1 Kopa- GenbHBIM
ycTheM. MopcKoi Kpail JebThl IPOXOIUT
10 LENH HU3MEHHEIX OCTPOBOB (SIrpsr, Puc. 1. Cxema pacnosnoxeHusi IIyHKTOB
I'pemuxa, Kym6bim, Tomer, JleGemum, KOHTPOA (W), B07103200pOB (/) ¥ UCTOU-
Pa360iHKK) MM, TOYHEE, KOLIEK, 0OCOX- HHKOB 3arpssHeHus (®) B Oacceiine
IIUX TIECYAaHBIX KOC W MEJIeH y 3THX OCT- enbTel p. CesepHast pnna
poBoB (Augoma, CenpasHas).

OcHoOBHBIE TTOTPEOUTENN CBEXKEH BOJBI (MO MaHHBIM 1996 T.) U3 BOAO-
TokOB OacceitHa p. CeBepHas [IBMHa — HpeAnpHUATHS LEIUIIOI03HO-OyMa)kHON
npombinnienHoctn (ALIBK — 223,73 mun m”, KIIBK — 224.4 MiH. M°), SHepreTn-
xu (Apxamrensckas TDL — 99,07 mmm M, Cesepomsunckas TOII-1 —
— 33,41 MaH M’) ¥ KOMMYyHaIbHOTO Xo3siicTBa (MIT «ApXaHrembCKHii BOIOKA-
Ham» — 60,08 MIH M°).

OCHOBHOE TEXHOT€HHOE BO3JICHCTBHE HA 3KOJOTHUYECKOE COCTOSHHE
BOJHOM cpenpl B pailoHe I'. ApXaHrenbCKa ONpPENessieTCs] XO3sCTBEHHOU nes-
TEJNBHOCTBIO LIEJIII0JIO3HO-OyMaKHbIX KOMOUHATOB, HePTeOa3bl, CyJOPEMOHTHBIX
MPEeNNpUITUH, TPEANPUATUA KOMMYHAJIBHOTO M CEJIbCKOTro Xo3siicTBa. OO0beM
CTOYHBIX BOJ (M0 MaHHBIM 1996 r.), cOpPOLIEHHBIX B MOBEPXHOCTHBIE BOIHBIE
00BexThI, coctaBw 771,3 MiH M’ (6e3 ouncTku — 43,4 MIIH M, 4epe3 OUHCTHbIE
COOPY)KEHHSI TIPOIyIIeHO 459 MJIH. M’, U3 HHX TOJIBKO 35 MJIH M’ OYHIICHO 10
YCTaHOBJICHHBIX HOpMAaTHBOB). OOBbEM CTOYHBIX BOJ, COPOIICHHBIX B BOJOEMBI
HOPMATHBHO YHCTHIMHU (6€3 OUMCTKH), cocTaBui 260,6 Mt M° (pHc. 2).

OnpeaensiroriuM  GpakTOpOM THAPOJIOTHUECKOTO pexuma AenbTol Ce-
BEpHO JIBUHBI SBISETCS PEYHON CTOK, IMOABEPKEHHBIM CHIBHBIM IIPHUJIUBO-
OTJIMBHBIM KOJICOAHUSIM YpOBHS.  [IPOTSHKEHHOCTH MOPCKOTO YYacTKa PeKd
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Puc. 2. Cxema pacrnpeneneHust 00beMOB CTOYHBIX BOJ|, COPOIICHHBIX B MOBEPXHO-
CTHBIE BOJIHbIC 00BEKTHI (aHHBIC 1996 T.)

cocTaBisieT 0okoyo 120 KM, ero BepxXHssl IpaHULA HAXOAHUTCS B XOJIMOTOPCKOM
pasBerBnennn (y KOpckoro mepekara); BomoMmepHBIA mocT Yctb-Ilunera (6azo-
BBIIl KOHTPOJIBHBIN MOCT, PACIIONIOKEHHBIA B 135 KM OT JEIbTHI) YKE HE QUKCH-
pYyeT TpWIMBO-OTJIMBHBIE KoieOaHusi ypoBHs. CpelHEeroqoBbIE pacxXoibl y TI.
VYerp-Ilunera He 00HApYKUBAIOT TEHACHIMH K OTKJIOHEHUIO OT CPEeIHEr0 MHOTO-
JIETHEr0 3HAYEHHMS M HUCIOJNB3YIOTCS S pacueTa BOJONOTOKOB IO
pykaBam.

Pexxum ypoBHeii B nenbre CeBepHOl J[BUHBI XapakTepu3yeTrcs: 00JbIIoN
CJIO’)KHOCTBIO M CYLIECTBEHHO Pa3jIMuaeTcs B OTAEIBbHBIX €€ yacTsax (puc. 3). O1o
0OBSICHSIETCS TIPEK/IC BCErO U3MEHYMBOCTHIO (PaKTOPOB, ONPEACTISIONINX YPOBEH-
HBI PEXHUM CO CTOPOHBI peKu u Mops. Ha koneGaHust ypOBHS BIUSIOT aCTPOHO-
MHUYECKHE U MeTeoposiornueckue akropsl. [lepBbie 00yCIIOBINBAIOT NMEPUOIH-
YEeCKUE KOJIcOaHWs, BhI3bIBAEMbIC MTPUJIMBHON BOJIHOM, PacipOCTPAHSIONMIEHCS CO
CTOPOHBI MOps (TEPHOANYHOCTh MMEET MOIYCYTOUHBIM Xapakrtep). Meteoposo-
THYECKHE YCIIOBUS B OacceiiHe peKH ONpelelisiioT BEJIMUMHY CTOKA U pacipeaese-
HHUe ero B TedyeHue roga. Hambomee cymiecTBeHHble KoJeOaHUs SBISIIOTCA CIE.-
CTBHEM ITaBOJIKOBBIX BOJIH M, OCOOEHHO, TIOJIOBOJIBSI.

I'maponoruyeckre U3MEpeHHus MOATBEPAWIH, YTO BOJOIOTOK, (opmu-
pyromuiics B aenpte CeBepHOil J[BuHEI y . YcTh-IInHEra, npakTuyeckn B Mod-
HOM 00BbeMe mocTynaetr K nmocty CMosbHbIN BysH U B JanbHEHIIEM pacipeneis-
€TCsl IO OCHOBHBIM pykaBam: Huxomsckuit — 37,3 %, Mypmanckuit — 19,3 %, Ko-
pabenbubiii — 21,2 %. AHanu3 MU3MEHEHMs XapaKTePUCTUK yKa3bIBaeT Ha CyIle-
CTBOBaHNE MaKCHUMAJILHBIX BOJOIIOTOKOB BECHOI (Maif) M OCEHBIO (HOSOPE).

Oco0eHHOCTBIO THApOXHUMHYECKOT0 cocTaBa p. CeBepHas J[BuHa,
YCIIOXKHSIIOIIEH pelieHne 3a/1a4 BOJAONOATOTOBKH, SIBIISIETCSA €€ 0oJbIlas MUHEpa-
JU3alys, NOBBILIEHHOE COJIEPKaHWe OpraHUYecKuX ((EeHOoNOB, JUTHUHHBIX Be-
IECTB, TAHHUIOB U Ap.) ¥ ONOTCHHBIX BEIIECTB.
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Hamu mnpoBeneHa sko-
JIOTO-aHAIUTHUYECKAs OLIEHKA TeX-
HOTEHHOTO BO3/CHCTBHS Ha BO-
mouctouHuk (membta p. Cese-
pHas JlpuHa) T. ApxaHTeIbcKa
MO pe3yNibTaTaM KOHTPOJISI XUMH-
geckoro coctaBa Boasl Cese-
PHBIM IIEHTPOM MOHHUTOpPHHTA
3arpsI3HEHU OKpY’Karollell cpe-
net  CeBrugpomera 3a  1988—
1997 rr. B cneayoux TOYKaXx:

I — r. Apxanrensck, xe-
JIE3HOJAOPOXKHBIM MOCT, Yy Jie- BO-
ro (mmpwmaa 0,3 M) ¥ mpaBoro
(mmpuna 0,7 M) O6eperoB Ha TITy-
oune 0,3 Mm;

II — Hukonesckuil pykas,
Ha 1 kM Bwemme c. Puxacuxa,
(ummpuna 0,5 M) Ha Tayoune 0,0 u
0,3 m;

III — MypMaHckuil pyKas,
c. Kpacnoe, (mmpuna 0,5 M) Ha
riryoune 0,0 u 0,3 m;

IV — nporoka Maiimakca,
Ha 1 KM HuXe nocta DKOHOMUS, Y
JIEBOTO M TPaBOTO OeperoB Ha
rryoune 0,0 u 0,3 m.

AHanu3 JaHHBIX TOKa3all,
9ro s OOJBIIOTO Kiacca Be-
IIECTB BO3MOKHO BBIABUTH 3aBH-
CUMOCTh WX KOHIIGHTPallMd OT
BPEMEHH TOZa, T. €. MOCTPOUTH

H,tM

150 o — /991,
a - 1992r,
100 A — 1593y,
x —1994r.
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Puc. 3. V3menenne ypoBHS BoAasl H B TedeHHe
roaa B KOHTPOJINPYEMBIX CTBOpax:
a — Cwompnblit OysH; 6 — Conombana;

6 — 1. Konseliep (3geck u nanee, Ha puc. 4 — 8,
mudpbl Ha TOPU3OHTAILHOH OCH 0003HAYAIOT
MIOPSIKOBBII HOMEP MecsIIa B TOLY)

MOJI€JIb BHYTPUIOJIOBOro Xoja mpouecca. IIpu 3ToM nokaszaTenu MOXKHO YCIOBHO
pa3duth Ha Tpu rpynnsl. Hampumep, KOHUEHTpauusi rUIpOKapOOHATOB, HATPUS,
KaJIisl, MarHusi, KaJblys, XJopa, cyiabdara U TaKue WHTETpajbHbIe [TOKAa3aTelH,
KaK MHHEpaJM3alusi U JKeCTKOCTh, UMEIOT OJUHAKOBBIE 3aKOHBI M3MEHEHHS BO
BpemenH (puc. 4). MaremaTH4ecKku 3aBUCUMOCTh MOCTIEAHUX OT BPEMEHH JI0CTa-
TOYHO XOPOIIIO OMMCHIBAETCA CIEYIOIIMMHU OITMHOMAaMHU:

IJId MUHEpAJIN3alluu

M(t) = 0,664 — 20,947 * + 245,495 £ — 1,304 - 10° £ + 3,016 -10° £t — 2,072 - 10°;

JJI1 AKKECTKOCTH

O(t) = 6,522 107 £ — 0,209 * + 2,468 £ — 13,125 £ + 29,997 ¢ — 19,374.
Crnenyer OTMETUTD, UTO JAHHBIC YPAaBHEHUS aJ€KBATHO OTPaXKaloT IMPO-
1IeCChl, MpoTeKarolue y nyHkToB KoHTpouis I u 11, u Tosibko Jy1s yacTu nmokasare-
Jed  (KanbLMH, THIPOKAPOOHATHI) 3aBHUCHMOCTH CIIPABEIJIMBBI Y BCEX KOH-

13 «JlecHoii sxypHam» Ne 2 - 3
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Puc. 4. M3meHeHne mapamMeTpoB MUHepanu3aiuu (a) u skecTkoctd (6)
Bozbl (manubie 1989 — 1997 rr.; C — conmepkanue coneit)

TPONBHBIX Touek. Hampumep, mist myrkToB koHTpons III, IV HabmomaeTcs yBe-
JYeHNe KOHICHTPAU HATPHUS B JIECATKU pa3 M0 CPaBHEHHIO C OOBIYHOM (cpen-
Heil) B MapTe U aBrycTe—CeHTI0pe, 4To, BEPOSTHO, OOBSCHSIETCS OOJbIICH aKTHB-
HOCTBIO IPUJIMBHBIX TEUCHUH B 3TH NEPUOBI U OJIM30CTHIO K MOPIO.

Crnenyrolnyto Tpymiy, i KOTOPOH BbIABICHA OOIIas 3aBUCHMOCTh
KOHIIGHTPAI[H OT BPEMEHH, MOXXHO YCJIOBHO Ha3BaTb OMOTEHHBIMH KOMITOHEH-
TaMH M 3arps3HSAIOLIMMH BEIIECTBAMHM HEOPTaHMUYECKOro MpoHcxoxieHusa. He-
CMOTps Ha pa3inyie UX XapaKTEPUCTHK B IEPBO MOJIOBUHE roja, Bce OHU 00a-
Jar0T 0011el 0COOCHHOCTBI0 — MUHUMYM KOHIIGHTpPAIlH BelllecTBa HAOMr01aeTcs
B aBrycre—ceHTs0pe. Takue pe3ynbTaThl MOJTYYEHBI AJISi COENUHEHWH a30Ta,
kpemHus, docdopa, xemneza (puc. 5). B oTnmume OT mEepBOH TPYIIBI BEIECTB,
MPUBEACHHBIC MOJIENIM BTOPOHM TPYIIBI MOJAXOMAT JJISl OIMUCAHUS MPOIECCOB H3-
MEHEHHS! KOHIIEHTPAIIUHN BO BCEX MTyHKTaX KOHTPOJISL.

PacTBOpeHHBIN KUCIOPOA, SIBJISASCH MHTETPAJIBHBIM TOKa3aTeleM KH3-
HEAEATENILHOCTH OPraHU3MOB BOJHOW CpEZbl, KOPPEIUpPYyeT C IPYTUMH HHTe-
TpaJbHBIMU MTapaMeTpaMH, XapaKTEPU3YIOIIUMH Ka4eCTBO BOJIBL.

IIpu coBMemieHNH 3aBUCUMOCTEH KOHLEHTPAIMU PACTBOPEHHOI'O KHC-
JI0poZa OT BpeMEHH (puc. 6) ¢ MOKa3aTeNsIMH IIEPBOW IPYIMIbl YCTAaHOBJIEHO, YTO
MUHHMYM KOHIEHTPAIMU KKCIOPO/a COBIAIAET ¢ MAKCUMYMaMH KOHIICHTPAIH
ﬂmrﬂ Ouefa

25
20
15
1,0

0,5

7 4 5 7w r 0 2 PR i

Puc. 5. Usmenenue coxpepxkanus kpemHus (a) u ¢docdaros (6) B BoAC
B TeueHue roaa (nanueie 1989 — 1997 rr.)
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Cur/n
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Puc. 6. M3menenune coxpepkaHus pacTBOpeHHOro kuciopona (I — 4) m Hatpus (5)
B Bojie B TeueHue roga: /,4 —1990r.; 2—-1991r.; 3—-1992 1.

VIOMSIHYTBIX TIOKa3aTeJieil, 4TO yKa3bIBaeT HAa aKTHBU3AILIUIO MPOIIECCOB KU3HE-
NEeSITeIbHOCTH MUKPOOPTaHU3MOB M PEIOKC-TIPOIIECCOB.

Hns Tperbeil rpynmbl BEIIECTB, HE HMMEIOIIUX YETKOM 3aBHCHUMOCTHU
KOHIIEHTPAIMi OT BpeMeHH (pHc. 7), MOXKHO TPEIOKUTh TIOAXOM K aHAIH3Y HX
MOBEJICHUS C MO3UIUU OLEHKH CaMOOYHINAIONICH CIOCOOHOCTH PEKH Ha JaHHOM
yuactke. I[lpencTaBuM nenbTy peku Kak CHCTeMY, MMEIOIYI0 11Ba BXOAa W He-
CKOJIBKO BBIXOJIOB (puc. 8). HeoOXxommMocTh paccMaTpuBaTh JEBBIA M MIPaBBIT
Oepera Kak OTJICIbHBIC BXOJBI CUCTEMBI CBsI3aHa C CYIIECTBEHHON pa3HUIICH KOH-
LIEHTPAIUii MHOTUX BEIISCTB B 3THX TOYkKax. JIJis Kakaoro BpeMEHU OTOOpa
(bmKcHpoBaM 3HAYCHHS TI0Ka3aTeliel Ha BXOJE U BBIXOJE CHUCTEMBI (HalpuMep y
JIeBOTO Oepera B pailoHe KeJIe3HOJOPOKHOTO MOCTa ¥ B HUKOJIBCKOM pyKaBe).

[ToBTOpSsAsS MIpoTIeAYPY, MOJIydaeM NaHHBIE, aHAIN3 KOTOPBIX YKa3bIBAET
Ha JINHEHHYIO 3aBHCUMOCTH MEX/Ty HUMHU.

ITo Buny ypaBaeHUS Cypx = aCyx + b MOXKHO CYTUTH O CAMOOYHTIIAIOIIEH
CHOCOOHOCTH peKH Ha JaHHOM ydacTke. Tak, npu a = 1 (@ — 1) u oTHOCHTENHHO
MaioM b (b — 0) MOXKXHO cenaTh BBIBOJ 00 OTCYTCTBHUU OYHINEHUS BOIBI; TIPU
a<1wub<0(h—0)— o HanMuuK caMoouuIeHHs (IPUIEM, YEM MEHBIIIE a, TEM
WHTEHCUBHEE HJIET ATOT mporiecc); npu a > 1 u b > 0 — 0 3arps3HEHUH BOJIBI.

oM =t ,’i o
T -9
10\ /)\\ ==X —15%1, /
AR A R L [ - +-1988r
| ' mrl) —a—-1430r.
60 e b= 1994,

—>— - 19961,

2 3 4 § 68 7 ¢ 90 4 2 12 3
a §

Puc. 7. W3menenne copepkanusi JuraocyinbpoHaroB (a¢) u moxaszareneit XIIK (6)
B BOJIC B TEUCHHUE rOja

13*
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(wupuna §Inm) | Huronscxud pywad (wupuma 95 m)
Xeneswodopor - Mypmancsui pywaf (uupure G5m)
Hbl moem (uupura 0,3m)

(wupuwa 47m, Noomoka Maumorca

(WUpIRa g7

Puc. 8. Cxema  HeabTBI
p. CeBepHas JIpuna

Ha puc. 9 mpencTaBneHsl 3aBHCUMOCTH BXO/I—BBIXOJ] 1151 KOHIIEHTPAITAN
JUTHOCYIH(OHATOB, MO3BOJSIOIINE OTMETUTh HECYIIECTBEHHOE CAMOOUYHILCHHE
PEKU TI0 ATOMY IMOKa3aTearo B HUKOIBCKOM pykaBe M 0ojiee MHTEHCHUBHBIN TpPO-
ecc caMooyuuieHus: B MypMaHCKOM pyKaBe U MPOToke Maiimakca.

l'm,r/a o

. ] n " " n

0 1 2 3 4 § & 7 4bwh

Puc. 9. BzaumocBs3b conepxanusi C JTUTHOCYIb-

(hoHATOB B BOJOMOTOKAX: ¢ — YJacTOK JKEJIE3HO-

JIOPOXKHOBIA ~ MOCT — MypMaHCKUH  pyKaB;

0 — y4acTOK JKEJIEe3HOJOPOKHOTO MocTa (IpaBbIi

— JeBBI Oepera); 6 — y4acTOK >KEJIE3HOIOPOXK-
HbI MOCT — HUKOJIBCKMIA pyKaB

N3noxenHblit BBIIIIE
MOJX0J] MPUMEHUM TaKXKe IS
MOTyYeHUS XapaKTEPUCTHK «IIe-
pEeMeIBaHusD) BeEIIeCTBA Ha
paccMaTpuBaeMOM Y4acTKe pe-
KM, €CJIM 3a BXOJ TNpPHUHATH Jie-
BEIH, a 32 BBIXOJ — TPaBhIid Oe-
per peku (wim HaoOOpOT).
Hampumep, mnocTpouB Takyro
3aBH- CHMOCTH JJISI JIMTHOCYJIh-
¢oHatroB B TOYKEe I, MOXKHO
OIICHUTh HMHTCHCHUBHOCTH IIpPO-
mecca  TMepeMelIMBaHUA  Ha
yuactke ot ALIBK nmo »xene-
3HOJOPOXKHOTO MocTa (cuuTasd,
9TO JHUTHOCYJIb(OHATHI MOCTY-
marotr umeHHO ¢ AIIBK, T. €. ¢
JieBOro Oepera).

Ilo Bupy npexcra-
BJICHHON Ha puc. 9 3aBuUcCUMO-
CTH MOXKHO CJeNaTh BBIBOJ O
TOM, YTO KOHIICHTPAIUS JIUTHO-
cyne(hoHaTOB y JeBoro Oepera
3HAYUTEIHHO BBIIIE, YeM Yy TIpa-
BOTO, U TIEpEeMEIINBaHNE MPO-
W30IIUI0 PUOIU3UTENBHO Ha 25
%.

W3noxeHHBIN BBIIIE METOJ OIEHKH CaMOOYHINAIONIEH CIOCOOHOCTH U
NepeMeIMBaHus JaeT MPUOIU3UTEIbHBIE Pe3ybTaThl U MOXKET OKa3aThCs MOJe3-
HBIM Ha npakTuke. Hamu oH OB MpUMEHEH A7l OLIEHKU M APYTHX MOKa3aTeen
(buxpomarnoii okucisiemoctd, BIIKs —¢enonos, Hedprenpoaykros, popmanbae-

Tuja, METaHOJIA).

AHanu3 n3MeHeHUs] KOMIIOHEHTHOTOo cocTaBa p. CeBepHas JlBuHA B Me-
cTe Bojo3abopa T. ApxaHrenbcka 3a mnepuon 1988—1997 rr. mo3Bomut
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Xumuveckuii cocras Bojabl p. CeBepHasi /IBuHa (Bo103a00p r. ApxaHreJbcKa,
nanuble 1988—-1997 rr.)

UncnieHHble 3HaYEHNS TTOKa3aTesnei
ITokazarenn Makcu- Munu- Cpennee IIpenensHo
MaJIBHOC MaJIbHOC JOITYCTUMOEC

LiBeTHOCTH 232 55 121 -
B3Bemrennsle BemecTna 96,6 0,2 13,5 -
Munepanu3aims 408.,4 62,7 217,2 -
KecTkocTb 5,91 0,73 2,49 -
T'unpoxapOoHATHI 175,7 30,7 99,8 -
pH 8,02 6,88 7,57 -
Kucnopon 13,99 3,06 8,15 >4
Hacpienue xuciopogom 107 16 65 -
Vriaekucslii ra3 15,4 2,9 7,6 -
Maruwuii 16,8 1,5 8,1 40
Xmop 21,1 2,7 8,7 300
Cynbhatsl 96,8 9,6 49,8 -
Hatpuwii 24,2 1,4 9.9 120
Kamuii 3,1 1,0 1,8 50
Kanpmmit 63,9 12,0 37,3 -
Kpemuuit 4,1 0,7 2,2 10
docdartsr 2,0 0,0 0,1 0,2
A3zor: -

HUTPUTHBII 0,083 0,001 0,004 0,01

HUTPATHBIN 0,32 0 0,096 0,04

aMMOHUMHBIN 2,01 0,01 0,11 0,5
AnroMuHUK 0,94 0,004 0,13 0,04
Keneso 0,97 0,01 0,38 0,05
Xpom obmuit 0,006 0,001 0,002 -
BIIK 5,9 0,79 2,1 <3
XIIK 66,1 23,8 39,2 <15
JlurnocynshoHATHI 10,7 1,9 4,17 1,0
Hedrenpoaykrsr 0,09 0,04 0,07 0,05
dopmanbaerus 0,07 0,03 0,05 0,05
MetaHoxa 0,75 0 0,2 0,1

IMpumeuanue. Bee mokasarenu onpeeneHbl B MI/J, KpoMe [BETHOCTH (Tpaj),
xecTkocTH (MMoIb/i), pH, Hacemmenus kucimopomom (%), BIIKs (Mr O,/m) m XIIK
(Mr Oy/m).

OIpeACINTG OCHOBHBLIC MHI'PCAUCHTHI U Hanobosee KOJIOTMYECKH OITacHBIC JUIIA
YCJIOBCKa IMPHUMECHU KaK IMPUPOAHOIO, TaK M aHTPOIOIrC€HHOT'O ITPOUCXOXKIACHUA
(CM. Ta6J'II/II_Iy), a TaKXKC INPUOPUTCTHBIC HANIPABJIICHUSA TCXHOJOTMYCCKUX U NUHIKC-
HEPHBIX peH_IeHI/If/i B CUCTEMAX BOJOOYHNCTKH.

IMoctymuna 6 gpepains 1998 r.



M3BECTHSA BbICIINX YYEBHBIX 3ABEJEHU U
Ne 2-3 JJECHOU XYPHAI 1999

VJIK 630%863.5
EJI. TEJIb®AHJ]

Tensdang Edum [ImurpueBnu pogmics B
1936 r., okoHuma B 1959 r. ApxaHrenabckuit jieco-
TEeXHUYECKUH HHCTHTYT, JOKTOpP TEXHHYECKHX
Hayk, mpodeccop kabeapbl OuorexHomoruu Ap-
XaHTeIbCKOTO TOCYIapCTBEHHOIO TEXHHYECKOTO
yHuBepcurera. Mwmeer 6onee 300 neyatHbIX Tpy-
noB U 140 u3oOpereHnii B 00J1IaCTH XMMHYECKOI
TEXHOJIOTMH JIPEBECUHBL.

MHNOJABJIEHUE IEHOOBPA3OBAHUSA
B IIPOU3BOJICTBE KOPMOBBIX JIPOAKEN

IIpuBeneHsl pe3ynbTaThl HCCIEAOBAHMUS 110 MOJABICHUIO TIe-
HOOOpa30BaHUs C HCIOJIB30BAHUEM COAINCTOKA, TAJUIOBBIX MPOIYKTOB
Cynb(aT-IeI0I03HOT0 MPOU3BOACTBA, MaCEIl.

The investigation results are presented related to foaming
suppression using soap stock, tall products of sulfate-pulp production,
oils.

[lenooOpazoBanne — OJHO W3 THIIMYHBIX SBJICHHUHA, COIYTCTBYIOMIMX
JPOKKEBOMY MTPOU3BOJICTBY; OHO HAHOCUT OLTYTHMBI SKOHOMHUYECKHH yiepo u
B pszie CllydyaeB OrpaHUYMBAET BO3MOXHOCTH NMPHUMEHEHHS HOBBIX MPOTPECCHUB-
HBIX TEXHOJIOTHH M ammapaToB. Tak, Ha OJHOM M3 THAPOJIU3HBIX 3aBOJIOB OKa3a-
JIOCh HEBO3MOXKHBIM BHEIPUTH BBICOKOA((EKTUBHBIN crocod (IOTalMOHHOTO
CTYIICHHS IPOKKEBOH CYCIICH3UN M3-3a 00pa30BaHMsl CTOWKOH MEHBI, Ha APYToM
3aBojie OBbLIM BBIHYXJIEHBI OTKAa3aThCs OT UCIIOJIb30BaHUS BBHICOKOI(D()EKTHBHON
TEXHOJIOTHH JIOKaJIbHON OYHMCTKU TocienpoxxkeBoli Opaxkku (I1J1b) u3-3a cuib-
HOTO TEeHOOOpPa30BaHUs, BO3HUKAIONIETO B CHCTEME KaHAJIW3aLWK OYHIEHHON
[1b.

OCHOBHBIM MIPUEMOM IOJIABJICHUS IEHOOOPA30BaAHMUS B IPOXKIKEBOM IPO-
W3BOJICTBE SBISIETCS PUMEHEHHE TICHOTAacHTeNel, U3 KOTOPhIX HanboJee mupo-
KO HCIOJIb3YIOT COANCTOK — MOOOYHBIN MPOAYKT MPOU3BOJCTBAa MaprapuHa. Pac-
X0 coaricToka coctaBmsier 35 ... 60 xr Ha 1 TOHHY TOBapHBIX KOPMOBBIX
npoxoked. Ha mpoTsikeHnrn MHOTHX JIET COAIlCTOK OBLT CPAaBHUTENBHO JIEIIEBBHIM
Y JOCTYTIHBIM TIEHOTACHUTENEM, HO B TIOCTIETHNE TOJBI CUTYyalllsl N3MEHUIIACh, YTO
moOyXJaeT M3BICKMBATh BO3MOXXHOCTH CHIDKEHHSI pacxo/a coarcroka Judo ero
3aMEHBI.
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W3BecTeH OMBIT MCIONB30BAHUS HA OTAENBHBIX CYIb(QUTHO-IPOMKKEBBIX
3aBOJlaX B KAauecTBE MEHOTACUTENs TaK Ha3bIBAEMBIX TAJUIOBBIX MPOAYKTOB, IO-
Jy4aeMBIX TpH IepepadoTke Cyiab(paTHOrO MbUIa B CyNb()aTHO-LETIOI03HOM
MIPOU3BOICTBE.

Hamu mcciefoBaHa NPUHIMIHANGHAS BO3MOXKHOCTH UYACTHUHON HIIM
MIOJIHOM 3aMEHBI COANCTOKa B TMIPOIU3HO-APOKKEBOM MPOU3BOJCTBE TAJIOBBI-
MU MPOAYKTaMH, B YaCTHOCTHU >KUPHBIMU KuciotamMu (JKK) u nerkum TamioBsiM
maciioM (JITM) Conom06anbcKoro mesuToia03H0-0yMaKHOTO KOMOHHATA.

beimu mpurotoBieHs! BogHbIE 3Mysbcuu coanctoka, JKK u JITM, a
Takke ux cmeceil. CyMMmapHas KOHIIEHTpalMs MeHOTacuTeNel BO BCEX 3MYJIbCHU-
ax cocrauwia 0,8 r/n. J{nst uzydenus: 3¢ (HeKTUBHOCTH 3MYIBCHIA TPOBEICH JKC-
MEPUMEHT 10 YCTAHOBJICHHUIO MEHO0Opasylomiel cnocoOHOCTH APOMKIKEBOH Cyc-
MEH3UHU, 0TOOPAaHHOHN U3 IPOACKEPACTHIIBHOTO annapaTa ApXaHrelabcKoro Tuapo-
JIU3HOrO 3aBojAa. [Ins 3TOro B CTEKNISIHHBIA MEPHBIA LMIUHAP C IPUTEPTOR
npoOkoii BMectumMocThio 100 M BnuBanmu 30 MII APOXNOKEBOH CyclEH3UH, -
JUHAP C colepXUMbIM BeTpsixuBaiu 180 pa3 B Teyenune 1 muH. Cpasy mocie
BCTPSIXMBaHUS 3aMepsUTH 00BeM TeHbI (A4), TO XKe caMoe Jenain yepe3 5 MuH (A4s)
W PacCUUTHIBAIIM MOKa3aTeNb ee ycTonunBocTu (V¥ = (A4s/Ag) 100 %). Ilomyden-
HbIe nokazarenn (4o = 38 mi, 4As = 16 mi1, ¥V = 42 %) xapaktepu3yloT ieHooopa-
3YIOILYIO CITOCOOHOCTH UCXOIHOM APOIIKEBOH CYCIICH3HH.

J1a BBISABJIEHUS TEHOTACALINX CBOWCTB NMPUTOTOBIEHHBIX AMYJIbCHHA B
30 Ma IpoXOKEBOM CYCHEH3MM BBOAMIM | MIJI 3MYJIbCHH, CMECh BCTPAXHUBAIU
1 MuH, onpenemnsuid mokaszarenu Ay, As, ¥, cpaBHUBasI X C aHAJOTUYHBIMH TTOKa-
3aTesIMH JIsl HICXOJHON CYCIIEH3UH.

Ha puc. 1 npuBeneHs! pe3yabTaThl MCIBITAHUN 3MYJIBCHM COarcTOKa,
KK, JITM u ux cmeceit. M3 npencraBieHHbIX JaHHBIX BUIHO, YTO, XOTS CaMU T10
cebe JKK B kauecTBe neHoracutens MeHee () (EKTUBHEI, YeM COAICTOK, UX CMe-
cu 00NajaroT JIyYIIMMHU TEHOTacsAIIMMU cBovicTBamu. Hawubosee mpeamouTu-
TEIBLHO UCTOIB30BaTh cMecH ¢ cojaepxkanueM ot 30 mo 70 % coamncToka, Tak Kak
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Puc. 1. U3menenne nokazareneit (1), Ay(2) u As(3) npu NEeHOTAIEHUH IPOXIKEBON
CYCIIEH3UH CMeCsIMU coanctrok—KK(a) u coancrok—JITM (0)

(X — conepxanne KK u JITM B cmecn)

+
OKCIEepPUMEHTANBHYIO 9acTh paboThI BRIIOIHMI CTyAeHT M. A. Ocwuros.
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4.4
Puc. 2. I3menenne nmokazatenen Ay (7, 1")
40 B u As (2, 2') npu nenorawmennu 1716, 6uo-
2 OKHCJIEHHOW C JIPOXKENOJ00HBIMH TpH-
oamu: I, 2 — JITM; I', 2 — XK
20 \ 7 (3meck m nmamee, Ha puc. 3, X — pacxon
N 2, TIEHOTaCUTEIIEH )
0 4 8 12 Xmrh

OHM 00€CTeYnBalOT MUHUMAILHBIH YPOBEHb YCTOMYMBOCTH MeHBI. Hawmryumme
pe3ynbTaThl MOMy4YeHb! s cMecH, cocrosieit u3 30 % coamncroka u 70 % XKK:
nokasatenb Ay CHU3WICS B 3 pasa, As — B 4 paza, ¥ — B 1,6 pasza 1o CpaBHEHHUIO C
AHAJIOTUYHBIMU IIOKa3aTCIIIMHU IJI1 4YUCTOI'O COAaIICTOKaA. HpI/I HCIIOJIB30BAHUHU
TaKoi CMecH MOKHO OKHJaTh CyMMAapHOI'O COKpAIeHHs pacxojia MEeHOTacuTels
Ha 1 ToHHY apoxoked B 3 pasa.

3roT *e pesynbTar nosydeH u ans JITM: moboe ero couetanue ¢ coar-
cTokoM 3 ekTuBHEE, YEM CaM COarcTOK; HAaMMEHbIAs YCTOWYHBOCTD TIEHBI JI0-
CTUTHYTa TpHU HCIIOJIb30BaHUU cMmecH, conepxkameil 40 ... 60 % coamncroka,
octaibHoe — JITM. Haunyumne pe3ynbTaThl Mody4deHsl 1y cmecu u3 40 % co-
arictoka u 60 % JITM: nmoka3arens A, cuusmics B 2,7 pa3a, As— B 6 pa3, ¥V — B
2,2 pa3a 1o cpaBHEHMIO C YHCTHIM COATICTOKOM.

HHTEpecHO OTMETUTH, YTO BBICOKOE IIEHOTACsIIee JEUCTBUE CMECEH IIPO-
SIBIISIETCS TIPU JIO3UPOBKAX, 3HAUUTENHHO (TIpuMepHO B 10 pa3) MeHBIINX TeX, KO-
TOpPBIC MOYKHO OBLIO OBl 0XKHMJIATh UCXOS U3 CYIISCTBYIOLIETO YPOBHS 3aTpaT Iie-
Horacureneit ( 35 ... 60 xr Ha 1 T gpoxckeit). C ydeToMm 3TOr0 HaMH MpOayOTu-
POBaHBI OMBITHI CO CMECSMH TEHOTacUTelNel MpH pacxojie SMYJIbcuu He 1 Mi, a
5 v Ha 30 mut gpoxokeBol cycnieH3uu. [Ipu 3ToM yCTaHOBJIEHO, UTO B OIBITAX CO
cmecsmu (40...60 % coamnctok — octanbHoe JKK) mokazatenu 4s u ¥V okazaimch
paBHbIMH 0, T. €. 00SCIICUNBAIOCH MTOJIHOE YCTPAHEHUE TIeHbI. TaKue jxe pe3yJib-
TaThl OBUIA JIOCTUTHYTHI M CO cMecsiMu coarcTok — JITM nipu copepkaHuu coari-
ctoka menee 40 %.

Kak yxxe oTmevanock, meHooOpa3oBaHHE CBOHCTBEHHO HE TOJBKO JIPOK-
xeBol cycriensun, HO U [1/1B, ocobeHHO Mmocie ee JOKaNbHOW OMOJIOrHYecKOH
OYUCTKHU C aKTUBHBIM HJIOM.

Hamn MMPOBECACHBI OIIBITHI 110 ITOAABJICHHUIO HeHOO6p330BaHI/IH I IBYX
BusoB [1/Ib: Ne 1 — oObiuHast OMOOKHUCIIEHHAs (T. €. C JIPOMOKEIIOA00HBIMU TPH-
O6amm), Ne 2 — OMOOKHCIEHHAs ¢ aKTUBHBIM WIoM. M3 puc. 2, Ha KOTOpOM Tpe-
CTaBJICHBI pe3yabTaThl onbITOB ¢ I1J][b Ne 1, BumHO, uTO TIeHOOOpa3yroIias CIo-
COOHOCTD €€ JIETKO MOJABIISIETCA MPH OY€Hb MANIbIX JO3MPOBKAX MEHOTacUTeNei
(1...3 mr/m).
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Puc. 3. U3menenune nokaszareneit 4y (a) u As (6) npu nenoramenun [1/1b, Ouo-

OKHUCJIEHHOU ¢ akTuBHBIM mioM: [/ — JITM, 2 — XK, 3 — aucTuimupoBaHHOE Tajio-

BOe Macno, 4 — COeBOe Macio, 5 — palcoBOe Macilo, 6 — TIOACOJIHEUHOE
Macyo, 7 — peiOuil xup

U3 puc. 3, Ha KOTOPOM IIPENCTABICHBI pe3yabTaThl ONBITOB ¢ [1JIb Ne 2,
CIIEZ[yeT, YTO TaJUIOBBIE MPOAYKTHI Mano 3¢ ¢extuBHbl. Hambonbimuit addext
JOCTUTHYT IIpH 100aBKe PHIOBEro JKUpa, 32 HUM CIEAYIOT MOJICOTHEYHOE U pal-
coBoe Macia. BakHO OTMETHTB, YTO UCTIBITAHHBIE MIEHOTACUTENHN CIIOCOOHBI CHH-
*aTb nokaszarens Ay st IIJIb Ne 2 1o yposHnsi, xapaktepHoro mist I1JIb Ne 1, yto
OTKPBIBAET BO3MOKHOCTh MX HCTOJB30BAaHUS JJIsl TIOJaBIICHHsI TICHOOOpa30BaHUs
npu ka"anuzanuu [1/Ib Ne 2. IIpu 3TOM 103upoBKa IeHOracuUTeNel cocTaBIseT
aumb 4 ... 6 Mr/i.

IToctymuna 3 mapta 1997 1.
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OKOHOMUKA 1 OPTTAHU3ALIMA ITPON3BOACTBA

VJIK 630* 794

E.C. POMAHOB

PomanoB EBrenuii CamyujaoBHY pOIUICS B
1929 r., okoHumn B 1952 r. ApxaHrenbckuit eco-
TEXHUUECKUH WHCTHTYT, IOKTOP DKOHOMHYECKHX
Hayk, podeccop, 3aBeyromuii kadeapoi sKoHo-
MHUKH OTpaciiei ApXaHreJbCKOro TroCylapCTBEH-
e A HOTO TEXHHYECKOTO YHHBEPCHUTETa, aKaJeMHK

- PAEH. MHwmeer Gonee 130 meuaTHbix pabor B

- 00JIaCTH M3y4YeHHs] IKOHOMHYECKOU 3(D(PEKTUBHO-

/’ CTH, UHBECTUIIMH, IPOM3BOACTBEHHBIX MOLITHOCTEH
4

B JIECO3arOTOBUTEIHBHON TIPOMBIIIIJIEHHOCTH.

®OPMHUPOBAHUE HOBBIX SKOHOMUYECKHUX OTHOIIEHUM
MEJKJY JOBBIBAIOIIENA U OBPABATBIBAIOIIIUMHA OTPACJISAMHA
JIECOITPOMBILIVIEHHOT O KOMIIVIEKCA
B YCJIOBUAX BXOXKIEHNS B PBIHOYHY IO DKOHOMUKY

JlaH aHanu3 >KOHOMUYECKOW CUTyalM B JIECOIPOMBIIIICH-
HOM KomIutekce Poccun. ITlpuBesieHbI (hakTHUECKH CKIIaJ(bIBAIOIHECS
BapHaHTHl OOECIIEUECHHUS JiecolepepadaThIBAIOINX MPEANPHUITUI CHI-
ppeM.

The economic situation in Russian forest-industrial area is
analyzed. The actually summing options of providing wood-processing
enterprises with raw material are presented.

Bce m3ywaBmiviecss M y4uThIBaeMble HAMHU TPOOJIEMBI M (PaKTOPBI MOYKHO
MPEJCTaBUTh B JBYX TIOCKOCTSX: «B MPOCTpaHCTBE» — A) obmue, b) cneuudu-
yeckue (OTpacieBhIe) U «BO BPEMEHI» — 1) BO3HUKIIKE IO TIEPEXoaa K PHIHOY-
HBIM OTHOIIEHHSM, 2) COBPEMEHHBIE, MPUCYIINE MEePHUOTY Nepexoia K PHIHKY.
OCHOBHOI1 TIpeIMET AAHHOTO HCCIEIOBAaHUS HAXOMUTCs B cektope b-2: compe-
MEHHBIE MPOOJIEMBI B OTPACISIX JIECHOTO KOMIUIEKCA, MEPCHIEKTUBBI U MyTH HX
pelIeHusl.

OpnnHako AeMCTBYIOT M BIUSIOT M OCTAJIbHBIE TPU «CEKTOPa»:

A-1) TexHWYecKasi OTCTAIOCTh M HU3Kas 3(pPeKTUBHOCTH MPOU3BOJICTBA,
HEBOCTIPUUMYNBOCTh €r0 K HAyYHO-TEXHHYECKOMY MPOTrpPeccy, HEKOMIIETEHT-
HOCTH OOJIBIIMHCTBA AUPEKTOPOB MPEANIPHUATHIA, HEpa3BUTAas MPEATPUUMINBOCTh
WX, IPUMAT JJHYHBIX HHTEPECOB, HU3KUI )KU3HEHHBIH YPOBEHb HACEJICHUS;
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b-1) pa3o01ieHHOCTh B IPOLIIOM JIECHOTO KOMILIEKCA Ha XO3IHCTBEHHBIC
(ynpaBnenueckue) otpaciu: ['ockomiec, MUHIECTIPOM; >KECTKHE YIpaBIeHYE-
CKHE€ BEpPTHKAIM B KaXJOH OTpaciy, MpeyBeIMYEHHAs pOoJIb CPEAHEro 3BEHa
(TIO, JIXTIIO), HeocymeCTBICHHOCTh XO3pacueTa B JIECHOM XO3SIHCTBE,
OTPOMHBIE MOTEPU JIPEBECHHBI Ha BCEX CTAIUAX, OCTpEHIINe MPOTHBOPEUUS C
MPUPOAOH, HU3KUI YPOBEHb COLIMATILHON HHPPACTPYKTYPHI;

A-2) pacnaz XO3IHCTBEHHBIX CBSI3€H, CHH)KEHHE 00bEMOB MPOU3BOJICTBA,
POCT 1eH, MHQIISLKUS, HETUIATEeKH, HECOBEPILIEHCTBO HAJIOTOBOM CUCTEMBI, Pacliph
MEX]y 3aKOHOJATEIILHON M WCHOIHUTENBHON BIAcTsAMH, JIOOOM3M PErHOHOB, He-
KOMIIETEHTHOCTh MHOTUX PYKOBOAUTEJIEH BCEX YPOBHEHN B BOIPOCAX PHIHKA.

DTtoT NEpCUCHb OTHIOAb HE MPETCHAYCT HA IOJHOTY W JIMIIb NOAYCPKH-
BaeT HEOOXOAUMOCTh CHCTEMHOT'O TIOAXO/A.

B necHoM xomriekce, Kak ¥ BO BCEX OTpaciisiX IKOHOMHKH, OTIAIA MHO-
rue HagyMaHHbIE TpoOIeMbl: HOPMaTUBBI 0Opa3oBaHUs (oHIA 3apIuiatel, (GoH-
JIOB SKOHOMHYECKOTO CTUMYJIMPOBAHMS, X03pacueTHOro J0X0Ja U Ap., HO BO3-
HUKJIO MHOKECTBO HOBBIX MpobieM. OniHa W3 TTaBHBIX — (JOPMHUPOBAHUE HOBBIX
SKOHOMHYECKHX OTHOIICHHI MEXKIY M0ObIBarOIICH (JI€CO3aroTOBKU) U mepepada-
ThIBAIOIUMH OTPACISAMU.

st IeCOnPOMBIIIUICHHOTO KoMILIekca (0e3 JIECHOrO XO03SAHCTBa) BXOXK-
JICHHE B PHIHOYHYIO IKOHOMHUKY — cBepiuuBInuiicst Gakt. EcTh Hemano npumepos
YAA4HOH ajanTalyuy OpealpUsTUN K HOBBIM YCJIOBUSM, B OCHOBHOM CpEIU Ipe-
MPUSITUN JIECONUIBHO-IEPEBOOOPA0ATHIBAIOIICH U IEIUTIOI03HO-0yMaKHOM TIpO-
MBIIIJICHHOCTH, pa60Tanm;Hx Ha 3KCIOPT, HO U UM MCHIACT TEXHUYCCKAA OTCTa-
JIOCTh, HE IMO3BOJISAIONIAS YCHEIIHO KOHKYpPHPOBaTh Ha BHENIHMX phIHKax. Oco-
6eHHO TPYAHO JIECO3aroTOBUTCIbHBIM NPCANPUATUAM, CPEAU HUX ITOJOKHUTECIIb-
HBIC ITPUMCEPLI aJanTalluu K PEIHKY €AUHUYHBI.

Jleco3aroToBUTEIHFHOM OTpACIN KakK JOOBIBAIONIEH TOCTAJICS OCOOEHHO
00J1b1I0# TPy3 mpobiem mpomnuioro (u3 cekropa b-1). Jlecmpomxo3sl okazaiuch
0e3 3aKperUIeHHBIX JIeCOCHIPhEBBIX 0a3. HOBBIN MeXaHN3M JIOJITOCPOYHON apeH Ibl
KaK Clle/lyeT He OTpaboTaH, ero CleHaphH He MPOUTPAHBL, 3Ta MpobieMa KaeT
IyOOKOTO CHCTEMHOTO aHalM3a BIUIOTH J0 M3Yy4YEHHs IICHUXOJOTHH «apeHIaTo-
POB» M «apeHaoaTeneily, X MOBeJACHNs HbIHE U B OyaymeM. M3yuaemas Hamu
Hpo6neMa OTHOIISHUM MCXKAY ABYMS «IIPOMBIIIJIICHHBIMW» YaCTAMU JICCHOI'O
KOMILJIEKCa, TAKUM 00pa3oM, 3aTparuBaeT U JECHOE XO03SHCTBO, TOUHEE — YIpaB-
JIEHHUE JIECaMH.

[Mpeanpusitusi, X AUPEKTOPa B TEUEHHE TPEX-YETHIPEX JIET MOOBUIH B CO-
CTOSSHUHU OOBOJIBHO IlIPIpOKOfI CaMOCTOATCIIBHOCTH, OTHOCHUTEJIBHON PKOHOMHYE-
cKoif cBoOOABI. EcTecTBEHHO, BRISIBUIIACH HEOHOPOIHOCTH TUPEKTOPCKOTO KOP-
myca. K coxaneHnuto, HEKOMIIETEHTHBIX PYKOBOIUTENEH (M HE CIIOCOOHBIX YUUTh-
Cs1, TIEpeCTpamBaThCs), ¢ MpeodIaTanueM Cyry00 MepKaHTHIBHBIX JIMYHBIX HHTE-
pecoB, a TO W TMPOCTO KOPBICTHBIX OKA3aJIOCh Ooibiie. PsmoBbie paboOTHUKH
HpeIIHpI/ISITI/Iﬁ OYCHb HAACAIMCH, YTO IMPU aKIUOHHUPOBAHHUU HpOI/ISOI\/’IIIeT CMCHa
PYKOBOZCTBA, HO 3TH OXHJAHWS HE ONMPaBAAIUCH. 3aKOHOAATEIHCTBO, NMPaBH-
TEJILCTBEHHEIE ITOCTAHOBICHUS TAMHO WK SIBHO OBLIA HaItpaBJICHbI Ha COXpaHEe-
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HUE HOMEHKIATYpbl AUpeKTOpoB. [dupexTopckoe 1060u B ['ocmyme, 00nacTHBIX
coOpaHMsIX, aIMUHHUCTPALMSIX — BaXKHBIA (aKTOpP POCCHUICKOH 3KOHOMHKH,
HaTpaBJICHHBIH, K COXKaJICHUIO, HE B CTOPOHY OBICTPBIX B 3P (PEKTUBHBIX pedopM.
[IpaBoBOe mMmoONIOKEHHE M TCHXOJOTHS PAOOTHHUKOB MPEANPUSATHH TaKOBBI, YTO
COXPAHAIOT MOYBY JUIsl MOJATBEPKICHUS CTAPON UCTUHBL: MPEANPUSTHE HE MOKET
JOCTUTHYTH OOJBIIEro, YeM B COCTOSHUM MJIM XOUYEeT ero JupekTop. Tem He Me-
Hee, MpaB OBIBLIMIA BUIE-TpeMbep U MUHUCTP 3KoHOMUKH Poccnu E.C. Cabypos:
«Benuka Poccusd, HO apyrux aupektopoB y Hac HeT» (KoMcomonbckas npasaa.-
1992.-31 okta6ps.- C. 2). B Oommwxkaiiimee BpeMsi y pyJieil ocTaHyTcs JIIOAM, Tak
WJIM MHA4Y€ CBSI3aHHBIE C MpEKHEN cucTeMor. IloTEeCHUTh MX WM BBIHYIUTH I1€-
PEKBATN(UIIMPOBATHCS B YMEIBIX U JOOPOCOBECTHBIX MpeINpUHIMATENEH T0TIK-
Ha MOMOYb BTOPHUYHAS, JE€HEXHasl MpUBaTH3AMA. DTO pellaroluil A poccuii-
CKOM 3KOHOMUKH 3Tarl.

CraHoBIIEHHE B JIECONIPOMBINIJIEHHOM KOMIulekce Poccuu ympaBieHue-
CKOMW BepTHKaJIM PociiecipoM — XONIUHTH — MPEeINpUsITHS, K COXKAICHUIO, OBLIO
OYEHb TIOX0XKE Ha BOCCTaHOBIIEHHE cTapoil. «C OIOpOKpaTHYECKOH HEO0OXOAUMO-
CTBIO» BO3HHUKJIO CpeIHee 3BEHO BepTuKanu, noo PociecnpoM, ¢ 0HOI CTOPOHHI,
HE MOT OBITh COXpaHEH, HE HMes CBS3U C MPEINPUSTHIMHU - HEMOCPEACTBEHHBI-
MU TPOU3BOJUTENSIMU, @ C IPYrOif — HE B COCTOSHUHU OCYIIECTBUTH TaKW€ CBS3U
HaIIpsAAMYIO C COTHSAMM NpEANpHUATHA. PociiecipomM noaaepKUBal IpekIe BCEro
«CBOW» TPEANPUATHS, T. €. BOILE/IINE B XOJIIUHTH.

Bonee Bcero caMocToATENIEHOCTS NMPEANIPUATHI 1 pazHooOpa3ue Mmoaxo-
JIOB MPOSIBIJIUCH B LEJUTIONO3HO-OyMa)XHOH MPOMBINUICHHOCTH — OTpAciiv, I/Ie
MIPEANPUITHS KPYTHbIE W BBITOJHIIOT 3aKIIOYUTEIbHBIE CTaJUU MPOU3BOJICTBA
roToBOH mpoaykiuu. He Bce 3TH MOAXOMbI MPUBENH K yCIEXy, HO OHHU 3aCTyXKH-
BaroT BHUMaHUS. [loutn y Bcex LIBK ommHakoBwie mpoOiieMbl: OONBIION H3HOC
OCHOBHBIX (DOHJIOB, yCTapeaoe 000PyA0BaHUE U TEXHOJIOTUH, TPYIHOCTH C ChIPb-
€M, TOIUIMBOM H3-32 PE3KO BO3POCHIMX IIEH M TPaHCIOPTHBIX TapU(OB, KOHKY-
PEHIIMST Ha MUPOBOM phIHKE. Bce KpymHble poccHICKUE TEIUTI0I03HO-0yMaskHbIC
KOMOWHATHI SBISIOTCS TPasiooOpasyoniMy MPEeANpUITHSIMA: TIPH HUX 00pazo-
BaJINCh U PAa3pOCIUCH MOCENKH U Topoja. [lo3ToMy Bce OHM Tak MJIM MHAYE «Ts-
HYT» Ha cebe He TOJIbKO MPOU3BOJICTBEHHYIO, HO U COIMAIBHYIO HHPPACTPYKTY-
py. Eme octpee sta mpobiemMa CTOUT B IMOCENKaX JECO3arOTOBUTENBHBIX MpPE/-
npusiTUd. 371eCh TPago00pa3yroIIuM ABISCTCS Jaxe HE JIECHpoMX03 (KOTOPbIi
Bcernga menslne 1[BK), a nmecomyHKT, T. €. OTAEIBHBINA, TEPPUTOPUATEHO 000C00-
JIEHHBIHN, 4Jalie HeOOoJbIIoN IeX. B JIecHOM Mmocelnke Bce HaCEeHHE CBS3aHO C
OJTHUM TIPOH3BOJICTBOM.

Bcero B necHom kommiekce Poccun (T. €. ¢ IECHBIM XO34HCTBOM) TPY-
JSITCSL 3 MITH YellOBEK, a BMECTE ¢ WICHAMHU CEMel M 3aHATHIMU B HHPPACTPYKTY-
pe — 10 muH genoBek. He mpuxoauTcs HanesThCs, YTO MYHUITUTIAIUTETH Ha0e-
PYT CHIIBI 1 CHUMYT 3Ty mpoOieMy. Bot TyT-To u 6bp11i 061 HyXHBI Pocnecpom,
Pocnecxo3: oM TOMKHBI TOOUTHCS y TPABUTENBCTBA JTHOO IIeleBOTO (PUHAHCH-
pOBaHMA Ha CO/Ep)KaHHE COLMANBHOM cepsl, X0Ta ObI HE ISl BCEro KOMILIEKCa
WJIM OTPACIH, a JUISl OTACIBHBIX MPEANPHUITAN TI0 KOHKPETHBIM KPUTEPHSIM, JINOO
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HaJIOTOBBIX JBTOT (HalpUMEp B BUJAE YMEHBIICHUS OTUMCICHUM Ha COLMalbHbBIE
HYXKIb1), 1100 B Kakoi-To nHoM dopme. Ha cmeny Pocnecnipomy npurien Oosee
aBToputeTHbIN ['ockomiecripom P®, Ho u oH Obln ynpa3aneH. HeiHe nHTEpECH
JIECHBIX OTpaciiel Ha TOCYJapCTBEHHOM YpPOBHE IPENCTaBISAIOT JeNapTaMeHT
MunuctepcTBa 3xkoHOMUKH P® n DenepanpHas ciyx0a JECHOTO X03HCTBA.

OpHa u3 HanboJee akTyalbHBIX MPOOIeM SKOHOMHYECKHX OTHOILICHHN —
3aHSATOCTh HAceJCHUsS U ee aHTunoja — Oezpaboruna. KonnuectBennas nnpopma-
LU, KOTOPYIO JAA€T HBIHEUIHSSI pOCCUMCKas CTaTHUCTHKA, HE CTONb Ba)KHA: SICHO,
YTO OHA HETOYHA M JAeT MCKaXXCHHBbIC (4acTo 0e3 MpsSMOro yMmbIciia) CBEICHUSI.
OueBuHO, 4TO 0€3paboTHIIa IPEeyMEHbIICHA: JOCTATOYHO COMOCTaBUTh MOKa3a-
TeNU crnajga o0bEMOB TPOU3BOICTBA M YMEHBILICHHS YUCICHHOCTH Pa0OTarOIIUX.
Kak 151 sxoHOMHYecKoro pocTa XapaKTepHO OINEepeKeHUE YBEINYEHHs BBIITyCKa
[0 CPAaBHEHHIO C YMCIEHHOCTHIO 3aHATHIX, TaK JJIS CIajaa JOTHMYHO, YTO BBIITYCK
YMEHbIIAeTCsl MeAJIeHHee, YeM 3aHATOCTb. ClieZoBaTeNbHO, MPOLEHT CHIKEHUS
3aHSATOCTH JIOJDKEH OBITh HE MEHBIIIE, YeM MPOLEHT YMEHbILICHHS YHCICHHOCTH. B
JIECHOM KOMIUIEKCe, 0COOEHHO B €ro rpafoo0pa3yrolluX MpeanpusTiix, oespa-
Ootuia TeM OoJiee 3aHIKEHA: LIelIeco00pa3HOe COKpAICHNUE YUCIICHHOCTH pado-
TAIOMIUX CIIeAYeT cYuTaTh B pasMepe 1,1-1,2 k KakaoMy MpPOIEHTY cnana o0b-
eMoB uin X014 Obl Kak 1:1. [IprocTanoBneHue craia Npou3BOJICTBA, CTaOMIH3a-
1y, a TOTOM M HapaliMBaHHe 00BEMOB STHX MPENNpPUATHH — 3a7ada HE MPOCTO
COXpPaHEHUs TPYIOBOTO MOTEHIMaNa, HO BEKUBAaHUS HaCEJICHHUS.

TakoB (oH, Ha KOTOPOM (QOPMHUPYIOTCS HOBBIC CBSI3U JIECO3arOTOBUTE-
JIeH-ITOCTaBIIUKOB JIPEBECHOTO CBHIpbA u ero norpeouTenei-
neconepepadoTINKOB. XOTS COPTUMEHTHI U3 JAPEBECHOTO CHIPhS (MMMIOBOYHHK,
OanaHchl, paHepHbIC U CITUYEYHBIC KPSOHKH U T.I1.) M MOJYYHIIN CBOW HAa3BaHHUS 110
HA3HAUEHHIO, HO, B U3BECTHBIX TIpe/eiax, OHH MOTYT OBITh UCIIOJNB30BaHBI M Ha
JpyTHe LEJH; )KECTKON MpelonpeeIeHHOCTH, KaKkas UMeeTcs NPH KOOIeprpoBa-
HUH, 37iech HEeT. [103TOMY ¥ CBSI3M TIOCTABIIMKOB JAPEBECHOTO CHIPhS C MOTPEOu-
TEJSIMU HE SIBIISIIOTCS KOOTIEPHPOBAaHKEM, KakK OBl JIOJITO M TECHO HH IMPOI0JIKa-
JIaCh CBSI3b JBYX MApTHEPOB. DTO OOBIYHBIC CHAOKEHUYECKO-COBITOBBIC CBA3U: IO~
KymnaTeslb BCerJa MOKET HaWTH JPYTroro MOCTaBIIMKA, a TIOCTaBIIMK — JIPYroro
nokymnarens. [TostoMy B pedax o pacraje, pa3Bajie CBsi3el 0OJIbIIe SMOLUN WU
TalHOTO yMBICJIA, HEXKEJIN UCTUHHOW OITAaCHOCTH.

B mnanoBoii sxonomrke CCCP  TpeboBanoch moyryduTh GOHIIBI U JTUMU-
ThI Ha JIPEBECHHY, 4TO OBIJIO BecbMa HerpocTo. Cuntanock, 4yro B CCCP umeercs
OTPOMHBINH JePUIUT JeconpoayKuuu. [IpsMBbIX cBsi3eil MOCTaBIIUK — MOTPEOH-
Tedb OBIIO coBceM HeMHOro. HampaBieHuss U 00beMBbl MOCTaBOK OIPEAeIsIIN
l'ocruman, T'occHa®, I'maBnecocHaOcOwiT, Coro3rmaBiec W JApPyrHe OpraHbI-
nocpeaHUKH. CBSI3M €XKETOAHO JUOO TMOATBEPXKIAIH, JINOO KOPPEKTHPOBAIIH.
Bbruto MHOXEcTBO cBepxaanbHux (Harpumep Ha Kotmacckwii LIBK n3 Cubupn) u
BCTPEUYHBIX MEPEBO30K APEBECHOTO CHIPhs. Cpear XO03SICTBEHHBIX TPY30B JIECO-
martepuanbl 3annManu B CCCP mepBoe MecTo 1Mo TaabHOCTH KEIE3HOIOPOKHBIX
nepeBo3ok. Cucrema IieH (ppaHKO-BaroH CTaHIMS Ha3HAYCHUs, ObIBILAS OCHOB-
HOM, JieJaia MmocTaBIuKa 0e3pa3InyHbIM K TOMY, KTO TOIY4HT chipbe. [loTpebu-
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Tenb OblT Oonee 03a00UYEH, HO B TOM JIMIIb OTHOLLICHHWHU, YTO MApTHEP MOT Hapy-
IIMTh YCNOBHS MOCTaBOK. lloanuHHBIM OencTBueM ObUT AeUIUT >KEIe3HOMIO-
POXHOTO TPY30BOTO cOcTaBa (BaroHoB H Jip.). [louemy-To 00 3TOM ApYy*)HO 3a0bI-
JIM BCE, KTO COKPYILACTCS O «IIOTEPEe YIMPaBIICMOCTI.

Pexa 0OBEKTHBHO CBS3BIBACT MOCTABLIMKA M MOTpeOuTess. Ho Ha kax-
JIOH peKe OOBIYHO MMEETCsl HECKOJBKO TeX M Ipyrux. Tak uro mpsMoil «o0s3a-
TENBHOW» CBSI3M W 37IeCh HET. Bee ke Jiecociuia, B OTIUYME OT KeJIE3HOJOPOXK-
Horo (a TeM Oojilee aBTOMOOHMJILHOTO) TPAHCIOPTA, YIOPSAOUYNBa, (HUKCHPOBAI
KpyITHBIE Tpy30n0TOKH. Ho B mocieqHue necsTUneTus IecocIuiaB He3acry>KeHHO
WCTBITHIBAI MOIIIHOE «3KOJOormdyeckoe» naBieHue. OObeMbl ero OBICTPO COKpa-
IIAJIMCh, ¥ HBIHE OHU HUYTOXHBI. Tak, B 1998 r. B ApxaHreibckoi o0mactu ObLIO
JOCTABJICHO CILIABOM JIHIIb 1,3 MITH M’ npotus 16,5 MiH M B 1965 T.

C mOBOPOTOM K PHIHOYHOW SKOHOMHKE IMOCIIEI0BATN U3MEHEHHs, B KO-
TOPBIX MOYXHO BBIACIIMTL 3TAIlbl: IICPEXOI OT (1)OHI[I/IpOBaHI/I$1 K roc3akasamM, CHHU-
YKEHHE J0JIM TOC3aKa30B M YBEJIIMUCHUE peallu3alliy M0 IOTOBOPHBIM IIeHaM, Oap-
TepHbIH 00MeH, ymbepanu3anus 1eH. OTKPbUIMCh BO3MOXKHOCTH JUIsl ICHCTBU-
TENBHO MPAMBIX cBsizedl. Ho mecripomMxo3bl yaaneHsl OT nepepadoTINKOB, Y HUX
HET TMOJHOM, CBOEBPEMEHHON MH(pOpMAIUU O cIipoce, IIeHaX, dKcrnopTe. Bo3Hu-
KaeT MOTPEOHOCTh B MOCPEIHUKAX. DTy PoJib OEpyT Ha ceOsl He BCera HaJIe)KHbBIS
U NOPSNOYHBIE CTPYKTYpHI. IIpsIMBblE KOHTaKThI BCE 4allle OCYLIECTBISIOTCA Ha
YPOBHE JUPEKTOPOB, JIMYHO. Pa3nararoie moBIusud OapTepHbI 0OMeH, Indepa-
Jin3anuys SKCIopTa. ITocTenenHO camMbIM HYXXHBIM TOBAapOM CTaJilu JACHBIH, 060-
poTHbIe cpencTBa. Ho 3T0 yke phIHOK.

Crnenyromuii 3Tanl MOKHO Ha3BaTh WCIBITAHWEM HeEIUIaTe)KaMH. Bbl-
SIBUBIIASICS. TIPU 9TOM HEMOPSIOYHOCTH, HEOOS3aTEIbHOCTh MPUCYIA, KOHEYHO,
HE TMpeanpusITHaAM U OaHKaM, a WX JUPEKTOpaM, YIpPaBISIOUIUM. XapaKTEepHbI
HEOJJTHOKpATHBIE BBICKa3bIBaHMsI OBIBIIMX NpeMbepa B.C.UepHOoMbIpAHHA B €ro
nepBoro Buiie-pembepa O.H.Cockosia (B CCCP 00a Obutu qUpEeKTOpaMu mpe-
HpI/IHTI/Iﬁ U PYKOBOAUTEIAMU COOTBETCTBEHHO ra3oBoi MPOMBIIIIJICHHOCTHU U MC-
TAJUTypTHH): B HEIUIATEXKaxX, HEMOIYICHUH CPEJICTB OT MOKYIATEIeH BUHOBATHI
MPEeX/Ie BCETO CaMH JUPEKTOPA-TIOCTABIIUKH.

OxoHoMuka Poccum, yias OT IJIAHOBOTO pPACTPEENICHIsI, BCE €Ile He
MpUIUia K IWBUIM30BAaHHOMY PHIHKY. HO TiaBHBIM pakTOpOM TBEPIO CTAaHOBHUT-
csl MJaTekecrnocoOHbI crpoc. OH «HaYMHAETCSA ¢ KOHIA» — OT KOHEYHOro IO-
TpeOJIeHUs], T. €. MPOAAXKH TOBAPOB U YCIYT HACEIICHUIO, HHBECTHIIMOHHOMY CEK-
TOpy, Ha dKcHopT. Hu Ha 01HOM W3 HampaBieHUH MOTPEOJICHHS JIeCOMATEepHaIoB
(Mebenb, cTpoitMaTepwabl IS HACEICHUS W CTPOMTENHCTBA, Oymara, IIajbl,
pyZacToiika) HeT okuBJieHHud. Pociecripom HabuBan cebe 1eHy, MOBTOPSISI, YTO B
Poccun umeercst «aedunut» B 100 MaH M3, 18 MyTH mIT. TOIMam u T. 1. DTO pas-
HOCTb MCXKAY CTapbiMU W HBIHCOIHWUMH O6’I)€MaMI/I, a HE INIaTEKECIIOCOOHBIN
crpoc.

[IprunHa criafga OTHIONE HE B MJIOXOW paboTe J1ecO3aroTOBUTENBHOM OT-
paciu. XoTs oHa U ObwIa Beerga cambiM cinabbiM 3BeHOM JITIK, HO uTOOBI 06€Ec-
MEYUTh TIATEKECTOCOOHBIN CIIPOC TIepepabdOTINKOB, Y HEe JOCTATOYHO U TPY-
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JIOBBIX PECYpPCOB, M TEXHUKU. JTa TEXHHKA ycTapesa, KaJpbl JEeMOPaJN30BaHbl,
HO YBEITMUUTH 00bEeMBI OHH B cocTostHuu. Het nener. He Tonbko Ha HOBOE CTpoO-
UTENBbCTBO, HO U Ha MOJiepKaHNe MOILTHOCTEH, Aake BhlAady 3apruiatel. Hecrno-
JKUBILIUICS, HEOKPEIIIUN POCCUMCKUI PBIHOK 3/1€Ch HE IIOMOXKET: JIECO3ar OTOBU-
TeNsAM Hy)KHa TOCyAapcTBeHHas mojjaepkka. Ho He oOe3nnueHHas, yepes cyie-
CTBYIOIIYE JIMIIb Ha OyMare XOJAWHTH, a aApecHas — NPEANPHUITUSIM, CIOCOOHBIM
3¢ PEKTUBHO UCIIOIB30BAThH €.

Vka3 Ilpesunenta PO ot 19 mas 1994 r. «O Mepax mo rocyaapcTBEHHON
MOJIEPIKKE Pa3BUTHS JIECONPOMBIIIJIEHHOTO KOMIUIEKCa» M IOCJIEJ0BaBIINE 32
HUM IIOCTAHOBJICHHA ITPABUTCIILCTBA COACPIKAT BCPHLIC HACHU, HO HAOO, tITO6I>I
IJ1aBHBIM CTajl0 HE BOCCTAHOBJICHUE YIPABICHUECKON BEPTUKAIM, & CKOpEHliee
(hopMHpOBaHUE PHIHOYHBIX OTHOIICHUH BHYTPU KOMIUIEKCA C AJIEMEHTaMH TOCY-
JapCTBEHHOTO perynupoBaHua. OroBopka o0 rOCperyJIMpoOBaHUM HY)KHA MOTOMY,
yto noObiBaromias yacthk JIIIK skcrutyaTHpyeTr JIerKO paHMMBIC MPUPOJHBIC pe-
CYpCHI, a yIpaBJIeHYECKU MepCOHa] BO BCEX OTPAC/IAX M HA BCEX YPOBHSAX — OT
JIECOMYHKTA JI0 XOJIMHTOB M BBHIIIE — OTKPOBEHHO C€11a0, a Mopol Oe3rpaMoTeH,
HCKOMIICTCHTCH B BOIIpOCax prHO‘-IHOﬁ OKOHOMMUKH, MCHC/PKMCHTA, IIpaBa, HEC-
penko Hebe3ynpeyeH MOPaIbHO.

Hwxke nan 0030p BapuaHTOB 0O€CIEUYCHHS JiecomepepadaThIBAIONIUX
HPEANPUATHNA ChIPbEM.

B IlerpozaBonckom JICK co3naH 1eco3aroTOBUTEIBHBIN JETapTaMeHT ¢
MIPOU3BOJACTBEHHOM MOIIHOCTBHIO IO BhIBO3Ke 1050 M B CYTKHM U JIOCTaBKOW Ha
paccrosinue 1o 100 kM u Ooutee.

CrikteiBkapckuii JITIK npuoOpen KpynHbIe MaKeThl akWid BOCHBMH JieC-
MPOMX030B, cTaB (akTHYeckn WX BiajenbieMm. JpeBecuna mnoctynaer JIIIK
CIUTaBOM, TIO JK€JIEe3HON JOpOore M aBTOTPAHCIIOPTOM, OJHAKO Ja)K€ 3TOT TMTaHT
HE MOXCT KpCAUTOBATH CE30HHLIC 3allaCbl APCBCCUHBI B IIYHKTAaX ITyCKa B CILJIaB.
Cynp0a CIUTaBHBIX JIECIPOMX030B, OCOOCHHO B BEPXOBBSIX, MOl BOIPOocoM. Pyko-
BozicTBO JITIK HacTpoeHo MpOTHB HHOCTPAHHBIX WHBECTHIINH.

AO «Bonra» (bamaxaunckuii [1bK), Haxonsce mox KOHTpOJIEeM repMaH-
CKOW (DUPMBI, HE WCIBITHIBAET MPOOJIEM C CHIPhEM, MMOCKOIBKY MMEET JICHBTH.
3nech cTpouTcst HOBasi Oupika chipbsi. PazpaboraHa crienanbHas MporpaMma BbI-
OOpOUYHBIX PYOOK W MPOPEIKUBAHUHN JUISL MTOTYUYESHHUsST OANaHCOB M yIyUIlIEHHS Jie-
coB. He Hano 0OSTBHCS, YTO KOHTPOJILHBIH TaKeT akiuil OyleT MpUHAIIe)KAaTh
WHO(MUpPME: IPEANIPUATHE OCTAETCS Ha HAIIEH TEPPUTOPUH.

Kornacckmii IIBK ckymun akmum coceaHUX JECITPOMXO030B, CO3/aall Je-
BSITh HOBBIX JICCO3arOTOBHUTCIIBHBIX HpeHHpI/IHTI/H‘/’I, KOTOpPKIE B 6HH)I(aI>'IIHeM 6y-
nyuieM Ha 50 ... 60 % obecnieuaT moTpeOGHOCTH KOMOMHATA B CHIPBE.

KoHotiickuii Jieco3aBo co3/1ail HEOOIBIION XOJAMHT, Ky/aa BOIICH JieC-
MIPOMXO03.

Oxomo 80 % akmmii Cerexckoro JIJIK mpuHamnexat aMepHKaHCKOM
¢upme. JlecATKM MHJUTMOHOB JOJJIAPOB MHBECTUPOBAHBI B JIECOTPAHCIIOPT. AB-
TOKOJIOHHA crocoOHa nocTaButh B Cerexy g0 10 Thic. M° B JIeHb, IpHYEM HE
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tonsko u3 Kapenuu, Ho 1 Bonoroackoit u naxe Apxanrensckoii o0nacreit. Kom-
MaHMA TOJTHOCTHIO 00ECTIEYNBACT CE0SI CHIPHEM.

Psnom ¢ nmepeBooOpabartkiBaromum komOuHatoM «Manok» (Manas Bu-
mepa, [lepmckas o6nacte) co 100 %-M aBCTPUICKMM KalKMTalIOM TOSBUIOCH
COBMECTHOE POCCHUICKO-aBCTPUICKOE JIeC03aroTOBUTENbHOE Npeanpusatue. OHU
BMeECTe BbIpaOaThIBAIOT BEICOKOKAUYECTBEHHBIE TMJIOMAaTEPHAIbI.

Kombunar «Cypryrme0enb» co3fann HeQTIHUKH, Y KOTOPBIX €CTh JICHb-
TH A751 IOKYIKH BBICOKOA((EKTUBHOTO UMIIOPTHOTO JepeB0o0OpadaThIBAIOIIETO
000pYAOBaHHS M KOTOPBIE yXKe TOTOBATCS K CHMKeHUIO No0bun HedTu. Jlecosa-
TOTOBKH BeJeT caM KoMOuHaT. ChIpbe JOCTABISIOT aBTOTPAHCIIOPTOM Ha paccTo-
ssaue 10 120 kM mpsmo ¢ aecocek. Haxomsmmecs psaoM «4aucteie» (T. €. 0e3 00-
pabaThIBAIOMINX MTPOU3BOJICTB) JIECTIPOMXO3bI OeCTIePCIIEKTHBHEI.

BHoBb 00pa3oBaHHBIH KOHIEPH B Y CTh-UIIMMCKe MEPBBIM EJIOM PEII
OOJIBIIYIO YacTh CPEJICTB OT pealiu3alliy LEJUII0N03bl HAlIPaBUTh HA OOHOBJICHUE
JIECOBO3HOTO TPaHCIOPTa U APYrHe HyX/bl JIECO3aroTOBOK. B 0fHOM KOHIIEpHE ¢
LEJUTFOJIO3HUKAMU JIECO3aTOTOBUTENH TIOMYBCTBOBAIN YJIyUIICHUE KOHBIOHKTYPBI
Ha mMupoBoM peiake LIBI1. B nmepcrnekTrBe nprHoOpUTET B MHBECTHLIUSAX OYAET OT-
JlaH, KOHEYHO, LIEJUII0JI03HOMY ITPOU3BOJICTBY KOHIIEpHA.

«Brnagumupmeodensy nonaydaer ocHoBHble Marepuainsl (JIBII, JCII, ¢a-
Hepa) 1Mo GapTepy Ha CBOKO MPOAYKIHIO.

AO «®anmmur» B KocTpome monydnsao KpynHble J0JIapOBbIE MHBECTH-
LUK OT YaCTHOM aMepPHKaHCKON (GUPMBI U MEXIYHAPOIHBIX (OHAOB MOJICPIKKY,
MOJICPHU3UPOBAJIO MPOU3BOJICTBO, YIAYUIIHIO KAYe€CTBO MPOAYKIIMHU, YTO CHSJIO U
Bce MpoOIIeMbI ¢ ChipbeM: «DaHIIUT» PETYISPHO pacIlauuBaeTcs ¢ JECIPOMXO-
3aMU: MPUHUMAET Ha ceOsi UX JOJTH, a JICCIPOMXO3bl PACIUIAYMBAIOTCS ¢ HUM
CBIPbEM.

[Tpu Bcex pazinuumsix UCXOJHASI TOUKA pelleHHs MPodsieMbl 00ecTiedeHu s
JISCOTIEPepabOTYMKOB ChIpheM 00IIas: ONaronpusITHOS (PUHAHCOBOE IMOJIOKECHUE
nepepadotunkoB. [loka HambOoyiee KOPOTKH MyTh K (PUHAHCOBOW CTAOWIIb-
HOCTH — 4epe3 WHOCTPaHHBIC HHBECTUIIHH.

HaszBanHble BbIe NPEANPUSATHS MTOMAIH B 0030p TOJBKO MOTOMY, YTO B
WHPOPMAIIMN O HUX TaK WM MHa4e 3aTPOHYT BONPOC 00 00ECIIeYeHHOCTH ChIPh-
eM. OOpa3oBaBiiascss BRIOOpKa HE NpeJHa3HA4YeHa ISl KaKUX-THOO TpYIHpO-
BOK, CTpyKTypu3anuu. He nmeer 0onbIIoro 3HaueHus, Kakoi U3 crocoboB odec-
MeYeHMsI ChIPhEM BCTpEUaeTcs yallle, HAaCKOJIbKO 4alie U T. . BakHo UMeTh Kak
MO>KHO OoJiee IUPOKUH CIIEKTP MOXOI0B U 3HATH YCIOBUS KaXKIOTO U3 HUX. DTO
MTO3BOJINT 3aWHTEPECOBAHHBIM CTPYKTYpaM BbIOpaTh nmpumep s cedst. OueBuaHa
TEHJICHIIWS — TiepepadaThIBalONINe TIPEANPUATHS TaK WIH WHA4YEe OOBEIUHSIOT
BOKPYT ce0s JIeCpoMX03bl; nepepadaThIBarOIIie OTPACIH MMOAYHHSIIOT cebe 1o-
OBIBAOIITYTO.

IMoctynuna 16 despans 1999 r.
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Tumomenko Koncrantun IOpseBnu poamncs B
1974 r., okoHunn B 1996 r. ApxaHrenbckuil rocy-
JTAPCTBEHHBIH TEXHUYECKUH YHHBEPCHTET, acIlu-
paHT Kadenper meHemxmeHnta AI'TY. O6Gmacts
HaY4YHbIX HHTEPECOB — (PMHAHCOBBIN MEHEKMEHT.

IInactuauH Anexcanjp BuxTtopoBuu ponuics B
1947 r., okoHums B 1969 r. ApxaHrenbckuii Jieco-
TEXHUUYECKUH UHCTUTYT, JOKTOP SKOHO- MHYECKHX
HayK, mpodeccop, 3aBemylomuid Kapeapoid Me-
HeDKMeHTa MHCTHTyTa SKOHOMHKH, (DMHAHCOB U

o Y
Ou3Heca ApXaHTreiabCKOro ToCy- AapCTBEHHOTO < \{}/W
TEXHUYECKOro yHuBepcurera. Mmeer okomo 60 &

TI€YaTHBIX pa60T B 00JIaCTH SKOHOMHKH JIECHOTO
KOMILIICKCA.

O KPUTEPUSIX INIATEXKECIIOCOBHOCTH IPEAIPUSITUI
B OTPACJAX JECOINPOMBIIIJIEHHOTI'O KOMILJIEKCA
APXAHT'EJBCKOM OBJIACTH

PaccMmoTpeH BOmpoc O I1es1eco00pa3HOCTH HCIOJIb30BaHHMS
Tpa):[I/IHI/IOHHI)IX KpI/ITepI/IeB HJ'IaTe)KeCHOCO6HOCTI/I n ux HOpMaTI/IBOB B
OTpacisiX JECOMPOMBINUICHHOTO KOMIUICKCa APXaHTEIbCKON 00IaCTH.
[pemioskeHa METOAMKA OIMpECICHHUS ONTUMAIbHOIO YPOBHS ILIATE-
JKECTIOCOOHOCTH.

The question of expediency has been considered relating to
the use of traditional criteria of solvency and their regulations in for-
est-industrial branches of the Arkhangelsk Region. The method of de-
termining the optimum solvency level has been suggested.

BaxHeHMM 371eMEHTOM MOJIUTUKH YIIpaBiieHHs: 0OOPOTHBIMU CPEJICTBA-
MH Ha TPEANPUSTHSAX SABISIETCS IUIATeXKEeCOCOOHOCTh. [loa Hell moHMMaeTcs
CHOCOOHOCTH CYOBEKTOB XO3SMICTBOBAHUSI CBOEBPEMEHHO M ITOJHOCTHIO BBIIOJ-
HSTH CBOM 00513aTENBCTBA TIEpe]l KPEAUTOPAMH.

KonmuecTBeHHO ypOBEHB IIATEKECTIOCOOHOCTH MOXKET OBITh OTpeelieH
4yepe3 cucTeMy (MHAHCOBBIX IOKa3aTelield, TaK Ha3bIBaeMbIX KPUTEPHEB IUIATE-
XKecrocoOHOCTH — KO PUIIMEHTOB a0COMOTHON (HEMEJICHHOH), CpOUHON (KpH-

14 «Jlecnoit xypuam» Ne 2 - 3
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TUYECKOW) M TeKyIIeH JIUKBUIHOCTA. Ha mpakThke qBa MOCIETHUX YacTO Tpak-
TYIOTCSl COOTBETCTBEHHO KaK MPOMEKYTOUYHBIN U 00muKi K03 PULIUEHTHI TOKPHI-
tusi. Kakaplil u3 mokasaTenei pacCUMTHIBAIOT ACJICHUEM OTIENBHBIX 3JIEMEHTOB
WM BCed CyMMbl OOOPOTHBIX CPEACTB NMPENNPHUSITHA Ha BEJIUMUUHY €r0 KpaTKo-
CPOUYHBIX 0053aTENbCTB. DKOHOMHYECKOE COAEp)KaHUE, HOPMATHBBI U METOIUKA
WCYMCIICHUsI TaHHBIX MOKa3aTesied JOCTATOYHO IIUPOKO OCBEUICHHI B CIICIHAb-
HOM nmteparype [3 u np.]. [losTomy B pamMKax HACTOSIIETO WCCIECTOBAHHS MBI
H3y4yalld BOIPOC O IIeJIeCO00pPa3HOCTH MX HCIIOJIB30BAHUS B OTPACisiX JIECOIPO-
MBILIEHHOTO KOMILJIEKCa APXaHTI'eIbCKOW 00J1aCTH B COBPEMEHHBIX YCIIOBHSX.

JlecHast MPOMBIIIICHHOCTh PErHOHA MEPEKUBACT CIOXKHBIA Tepexo] Ha
PBIHOYHYIO S5KOHOMUKY: IPOJOJKAETCS CIa IIPOU3BOACTBA, yXyAIIaeTcs GpruHaH-
COBOE COCTOSIHUE NPEATIPUITUN.

Ha aToM (oHE MpOUCXOAAT 3HAYUTEIbHBIC U3MEHEHUS B cepe 000poT-
HBIX CPEACTB U UCTOUYHHUKOB MX (opMupoBaHus. Tak, IpH Bce yBEIMUMBAIOIINX-
Csl KPaTKOCPOUYHBIX 003aTeNbCTBaX (B TOM YHICIE MPOCPOYEHHBIX) JIOJIT HanOo-
Jiee TUKBUIHBIX aKTHBOB — JICHE)KHBIX CPEICTB M KPAaTKOCPOUHBIX (DMHAHCOBBIX
BJIOKECHUH — B cTpykType obopoTrHbIX cpenacts JIIIK Apxanrenbckoii obmactu
cokparuiack Oojee yeM B ABa pasa (¢ 8,0 % B nagane 1995 r. no 3,5 % B cepe-
nuae 1997 1.), 9TO OJHO3HAYHO CBUAETENBCTBYET O PE3KOM CHHKCHUH KOdPQU-
LUEHTa HEMEUIEHHON JTMKBUAHOCTU. [Ipn 5TOM cUTyanusi 3HAYUTENLHO pa3inya-
JIach MO OTPACTISIM.

OcTpblif HEAOCTATOK ICHEXHBIX CPEACTB HCIBITHIBAIN HNPEANPHUITUS 10-
obiBaromeit orpaciu JIIIK — necnpoMxo3sl, rae 3HadeHus: koadduimentos abco-
JIIOTHOHN JMKBUIHOCTH B TEUEHHE MOCJIEAHUX ABYX JieT He mpesbimanu 1.2 %
pu pekoMeHayemMoM ypoBHe nokaszatess 20 ... 30 % [3]. Cnoxxuiachk cuTyanus,
KOTJ]a JIBU)KEHUE JICHE)KHBIX aKTHBOB HOCHIIO CKOpPEEe «CTUXMUHBINY, HEXKEIn
KOHTPOJHMpYeMbIH xapaktep. [Ipu mpouymx paBHBIX YCJIOBHSIX 3TO MOXET OBITh
OOBSICHEHO TEM, YTO «... JIECONEePepabOTUMKHU OPOH HE CUUTAIM 3a30PHBIM J10JI-
THE MECSIIBI HE PacIIadyuBaTLCS 3a ChIphe... [1]».

B mepepabaTbIBaromux oTpacisx ypOBEHb HEMEICHHOH JIMKBUIHOCTU
ObuI BBIIIE, YEeM Ha JIECO3aroTOBKAaX, HO 3HAYMTEIBbHO HWXKE YCTAaHOBJICHHOTO
HopMmartuBa. Tak, Mo COCTOSIHMIO Ha Hayajo 1997 r. 3HaueHue mokasatens B Je-
peoobpaGotke u LIBIT cocrasmsuio coorsercTBenHo 4,5 u 1,7 % mnpu 0,4 % Ha
neco3aroToBkax. OTHOCHTENBHO BBICOKHMH MOKa3aTelb B IepeBO0OpadoTKe OTya-
CTH OOBSICHSIETCS TeM, 4TO B 1997 r. X034icTBYyIOINE CyOBEKTHI OTPACTH — JIECO-
3aBO/IbI U JIECOIILHO-IEPEBOOOPA0ATHIBAIOIINE KOMOMHATHI — OBLIM OCHOBHBIMU
Jiep KaTeNIIMU BaJFOTHBIX CUETOB B pernoHe. OHAKO JBYMs TOJaMH paHblle, B
ONaronpusTHOM AJIS JIECONPOMBIIUIEHHOTO KOMIUIEKCa ApXaHTelIbCKON o0sacTu
1995 1. (c TOUKM 3peHuss KOHBIOHKTYPHI IIEeH Ha MUPOBOM PBIHKE), OONbIIas 4acTh
JIEHEKHBIX CcpeacTB Obuta cocpemoToueHa Ha npeanpustusx LIBIL. Ilo manHbBIM
ApxaHrenbckoro 001acTHOrO KOMUTETA IOCYIaPCTBEHHOM CTATUCTHKH YIEIbHBIN
BEC CaMbIX JHKBHIHBIX aKTUBOB Ha XO3SHCTBYIOMINX CYOBEKTaxX AaHHOTO MPOQu-

®
OTH U MHOTHE APYTHUC IMOKa3aTeIn, UCIIOJIb3YEMBIC B CTAThE, IIOJTYYCHBI Ha OC-
HOBC JJaHHBIX ApXElHFeJ'H)CKOFO 00JIaCTHOI'0 KOMHMTETA CTATUCTHKH.
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7 B 001meM o0beMe TCHEKHBIX CPEICTB JISCHOTO KOMITIEKCa COKpaTwics ¢ 64,1
% B Hauvase 1996 r. no 34,7 % B cepequne 1997 r. CymiecTBeHHas UX J10Jis ObLia
BBITECHEHA M3 CTPYKTYPhl OOOPOTHBIX CPEIACTB MPEANPHUITUNA HEONPABIAHHO BhI-
COKHM YPOBHEM JIEOUTOPCKOH 33/10/KEHHOCTH.

B ycnoBusx miiaHOBOW 3KOHOMHKH B CTPYKTYpPE OOOPOTHBIX CpEICTB
npennpustuil  JIIIK nomuHMpoBana oJHa KOMIIOHEHTa — 3allachl TOBApHO-
MaTepualibHBIX LIeHHocTe. Peub uaet o 3anmacax MBII u 3azenax He3aBepileH-
HOTO TIPOM3BOJICTBA HA JIECO3arOTOBKAX, 3aMlacax CHIPhSl 1 OCHOBHBIX MaTepHAIIOB
B JIECONOTPEOAOMUX oTpaciax. [lepexon K HOBBIM YCIOBHSIM XO35HCTBOBaHHUS
MOpPOJMI BTOPYIO 3HAYMMYI0 KOMIIOHEHTY — JAEOMTOPCKYIO 3aJ0JKEHHOCTD
(puc. 1). Tak, B 11e10M MO KOMIUIEKCY

<>

[

3a 1996 r. B cpeicTBa B pacuerax ObLIO i
MMOOMIM30BaHO 4yTh MeHee 50 % wl
o0IIell CyMMBI TEKYIIUX aKTHBOB, T. €. ‘\’

o 9] N
MOYTH KaXIbIiH BTOPON py6J11, ux crou- 3§ ol -1
Moctu. [lpu 3TOM ynenvHBIN Bec nedu- %‘ 0 -2
TOPCKHX 00f3aTeNbCTB CYyIIECT- BEHHO S W

o ] B=-7

Konebasicst o orpacisam (ot 35 % B me-  § = B -
pesooGpabotke 10 58 % B LIBIT). Tlpu S gyl m "l" -4
IIPOYMX PABHBIX YCIOBUSAX 3TO Ipen- 7/ % EE-5
OTIPENICITMIIO PAa3NInius B YPOBHE KO- : % (-6

¢unMeHTa CpOYHON JUKBUIHOCTH, Mak- S

CUMAaJIbHOE 3HAYE€HHE KOTOPOro IO JaH- =5

HBIM Ha Hadajo 1997 r. cocraBisio 78,8

% B LbIl, a wMuHUManpHOE —

33,4 % B nepeBooOpabOTKE TPU PEKO-

MEHAIyEMOM YpOBHE IoKasareis

70 ... 80 % [3]. Ecin «o4nctute» 1e6u- Puc. 1. CTpykTypa 0GOpPOTHBIX CPEJICTB

TOPCKYIO 3aJ0JDKEHHOCTh OT «COMHHU- 1o otpacisiM JIIIK Apxanrembckoil 06-

TEIBHBIX» U «OE3HAMEKHBIX)» IOJITOB, TO JacTH (0 MaTepuanaM CTaTHCTHKH):

CUTyalus I10 OTpacisIM HE U3MEHUTCH, a /' — TpOM3BOACTBEHHBIC 3amackl; 2 —

YPOBEHb MPOMEXKYTOYHOro Kod(dury- HE3aBEPLICHHOE NPOU3BOJCTBO; 3 — ro-

EHTA TIOKPHITHS CTPEMHTENHHO ymageT —ooon MPOAYKIHA, 4 — mpoume sanackl u

(o 60,0 u 18,1 % cooTBeTcTBEHHO). o PATPhL 3 — AebutopcKas 3an0mKeH-
HOCTb, 6— JACHCIKHBIC CPCACTBA

D10 moaTBepkAaeT (aKkT O HAIMYUH

MIPOCPOYCHHBIX 0053aTENbCTB MOKYyMaTede MPOAYKIMH U MPOYUX ASOUTOPOB B

CTPYKTYype OOOPOTHBIX CPEJICTB JIECOMPOMBIIUICHHBIX MPEANPHUITANH ApXaHTelb-

CKOi1 00macTH.

[oxpkiToxkuBast aHanu3 KOIHOUIMEHTOB aOCOIIOTHON M CPOYHOW JIMK-
BUJHOCTH W WX HOpMaTHBOB To mpennpusitasaM JIIIK Apxanrenbckoii obnacty,
CJIeyeT 3aMEeTUTh, YTO MX HCIOIb30BAHUE B COBPEMEHHBIX YCIOBHSX €Ba JIU
aKTyaJIbHO.

Bo-niepBbIX, OHM HE OTpPaXXalOT pPEATbHON CTPYKTYpPHl OOOPOTHBIX
CPEICTB, CIOKUBIIEHCS Ha JIECOMPOMBIIUICHHBIX NpeAnpusaTusax. Tak, eciawm uc-
XOAWTh W3 YCTAaHOBIICHHBIX HOPMAaTHBOB KPHUTEPUEB IUIATEKECHOCOOHOCTH

Hesebpaipadomsa
[ecosazomobku
MK € yenom

14
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(BrTrO9as K03 UIIUEHT TEeKYIIEH JTUKBUAHOCTH, PaBHBIHN 2), TO «BBIPHCOBHIBACT-
cs» CIeAyromasi KapTHHA: TOBapHO-MaTepuallbHble IEHHOCTH — 65, neduTopckas
3aJJ0JDKEHHOCTD — 25, IEHEeKHBIE CPECTBA M KPaTKOCPOUYHBIE (PUHAHCOBBIE BIIO-
xerust — 10 %. Ilo pesynmpraram Hammx nccnenoBannid B JIIIK Apxanreisckoit
o0yacTH HaWAeTcss COBCEM HEMHOTO XO3SHCTBYIOIINX CYOBEKTOB, Y KOTOPBIX
CTPYKTypa 0OOPOTHBIX CPEACTB OJIN3Ka B HACTOSAIIEE BPEMSI K «HIeaIbHON».

Bo-BTOpBIX, BEI3BIBaeT COMHEHHE caM (haKT JIMKBUIHOCTH JeOUTOPCKOI
3amomkeHHocTH. [lo atomy moBoay E. CrosHoBa [3] mumret: «lIpeampusitie B
YCITIOBUSIX Pa3BUTOW PHIHOYHOW 3KOHOMHUKH HMMEET LENBbId P 3aKOHOAATENbHO
periIaMeHTHPOBAaHHBIX BO3MOXKHOCTEH, C MOMOIIBIO KOTOPBIX OHO MOXKET B3bIC-
KaThb JIOJTH CO CBOETO KJIIMEHTa». Y HAac XK€ MPEINpPUATHIO Yalle MPUXOIUTCS
YIOBATh M HAJCATHCS HA TaK Ha3bIBAEMYIO «KPBILIY», HEXKEIH Ha «TOPKECTBO» U
CTpaBeIMBOCTh 3aKOHA.

B-Tperbux, oTCyTCTBYET Kakas-muOo muddepeHnnaiss HOpMaTuBOB KO-
3¢ (HUIMEHTOB MO OTPACIISIM JIECHOTO KOMIUIekca. Ha Hamr B3risin, 3HAaYeHHS B
JiecornepepadaThIBAIOIIUX OTPACAX, PAOOTAMIUX C MOTPEOUTEIIMH KOHEUHOM
MPOAYKIHH, TOJDKHBI OBITH BBINIE, YEM Ha JIECO3arOTOBKAX, TJE MPOSBIISETCS Ce-
30HHBIA XapaKTep MPONU3BOICTBA.

JIByX mepBBIX HEAOCTATKOB MOKHO M30€XKAaTh, €CIIM B KAUECTBE KPUTEPHS
MUIATEKECTIOCOOHOCTH HMCIONIB30BaTh KO3(D(UIMEHT TeKyled JTUKBUIHOCTH, KO-
TOPBII TpeACTaBIseT COOOH YacTHOE OT JelIeHUs 0OOPOTHBIX CPEICTB HA BEJIU-
YIHY KPAaTKOCPOYHBIX JIOJITOB M MOKA3BIBAET, IOCTATOYHO JIU Y MPENNPHUITHS (OT-
paciu) CpeiCcTB ISl MOTAlICHHUs] CBOUX KPaTKOCPOUYHBIX 00sI3aTENbCTB B TEUCHHE
OTIPEAETICHHOTO TIEPHO/Ia.

['pynmmmpoBka J1econpOMBIIITIEHHBIX TPEANPUATHA ApXaHTeNbCKON 00ma-
ctu 1o obmemy kodddunuenty mnokpeitus Ha 01.01.97 r. mpuBeneHa B
Tabnuie.

B coorBercTBuHU ¢ nerictBoBaBmIuM B 19941997 rr. 3aK0OHOJATEILCTBOM
Poccuiickoit @enepanyu o HecocTosTensHOCTH (6ankpoTcTBe) [2] y 95 % x03s1ii-
cTByromux cyobekToB JIIIK Obuiv ocHOBaHMSI JJ1s IPU3HAHUS CTPYKTYPBI UX Oa-
JIAHCOB HEYJIOBJIETBOPUTEILHOM, & CAMHX MPEATPUATHA HETUIATEKEeCITOCOOHBIMHU.

BonpmmHCTBO ke mcciemoBaTeneil CKIOHAETCS K TOMY, YTO 3HaueHHE
KpUTEpHS OINpPaBIaHo, €CIM OHO HaxoJuTcs B mpexaenax ot 1 mo 3. Ho u B aTOM
ciryyae moutu 70 % xozsiicTByromux cyobekto JIIIK oka3rsiBaeTcs moz yrpo3oit

Hoxasaters KoadduimeHT Texyniei JUKBUAHOCTH, Y%
0...50 51...100 ] 101...150 |[151...200| >200

Yucno npeanpusTuil:

€ IMHHULIBI 49 42 25 10 7

% 37 32 19 7 5
Jeburopckas 3a0DKEHHOCTD:

MJIPA P. 581 685 297 649 7

% 26 31 13 29 1
Kpeauropckas 3a105KEHHOCTb:

MJIPA P. 128 343 212 743 19

% 9 24 15 51 1
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OankpotcTBa. llociemHee OTHOCHMTCS B OCHOBHOM K JIECO3arOTOBHTEIHHBIM
MPENNpPUITUASM, T Ha Hadayo 1997 r. oOmmii KO3 PUIMEHT MOKPBITUS B CPE-
HEM 10 oTpaciu coctasisut 65,9 % npu 77,9 % B aepeBooOpadotke u 129,7 %
B LIbIT.

OTO 03HAyYaeT, UTO JIECO3arOTOBUTENH B YCIOBHAX IMEPEX0oJla K PHIHKY
OKa3aJIMCh B CAMOM «YS3BUMOM» M 3aBUCUMOM TIOJIOXCHUH. Peanu3ys muioBou-
HUK 110 3aHIDKEHHBIM IIeHaM, KOTOphIe 00ecredrBaioT JecomnepepadoTdyukam
MMyCTh MHUHAMAJIBHYIO, HO TIPHOBLIb, U HE IMOJyYast «KHUBBIX» JIEHET 3a MPOAYK-
LU0, pacrojiaras rpy30M «HEIUKBHUIOB» B BUJC 3HAUUTCILHBIX 3a7CJIOB HE3a-
BEPILEHHOTO MPOU3BOICTBA U T. II., JIECIIPOMXO03bl OKa3bIBAIOTCS MPOCTO HE B CO-
CTOSIHUM O0ECTIeYMBATh CBOIO TEKYIIYIO IUIATEKECIIOCOOHOCTh, HE TOBOPS YXKE O
MOJICPHH3AIIMH U JTUBEPCU(PHUKAIIMH TPOU3BOICTBA.

Takum 00pa3oM, BO3HHKAET OObEKTHBHAs HEOOXOAMMOCTh B auddepen-
WA YPOBHS KO3(PUIMEHTa TEKYIIeH TUKBUAHOCTH IO OTPACIsAM JIECHOU
MTPOMBINIICHHOCTH TIPH OIIEHKE (PMHAHCOBOTO COCTOSIHUS TIPEIPUSATHH.

Hamu npeioskeHsl ciaeayroniie MeTOJUUecKie peKOMEHAAUH 110 OTIpe-
JIETICHHUIO OTITUMAJILHOTO YPOBHS TIATEKECTIOCOOHOCTH.

YacTo cunTaroT, 9To peHTabeIhbHOCTh U TIATEXKECITOCOOHOCTh BCETa OJI-
HOHAIIPABJICHbI, HO 3TO HEe Tak. HEBO3MOXXHO NOCTHYB BBICOKOTO YPOBHSI IIPH-
OBUIBHOCTH TPH OJHOBPEMEHHO BBICOKOM YpPOBHE JIMKBHIHOCTH. Iloaromy B
JAHHOM CITy4dae pedb MOKET WATH JHIIb 00 ONTHMAaTbHBIX 3HAUYSHHUIX TOKa3aTe-
JIeH.

B ycnoBusxX phIHKA JEATEIBHOCTD JIIOOBIX HE3aBUCHUMBIX CYOBEKTOB XO-
3sTICTBOBAHUS HAIpaBJIeHa HA MAKCUMHU3AIIMIO IPUOBLTH, KOTOPast BEICTYIAET KaK
neneBast QyHKIUA A npeanpuatus (otpaciau). Ho mpu 5ToM q0cTaTOYHBIN ypo-
BEHb TUIATEKECTIOCOOHOCTH JIOJDKEH OBITh ONpeseieH Kak (aKkTop, OrpaHHYUBa-
1oLIHid (PUHAHCOBBIA Pe3yJIbTAT.

Tax, pe3ynbraThl 00CIeI0BaHNS OAIAHCOB TPEX IePEBOOOPaOATHIBAOIIINX
MpEeanpusITUil ApXaHTrelbCKoi obmactu 3a 1995-1996 rr. mo3BOJUIM BBISBUTH
KOPPEISIMOHHYIO 3aBUCMOCTD MEX/Iy TIOKa3aTeJIsIMU PeHTa0eIbHOCTH U TUIaTe-
xecrocoOHocTH (puc. 2). ABTOPBI HE MPETEHAYIOT Ha CTOMPOIEHTHYIO perpe-
3€HTATUBHOCTh M TOYHOCTH BHIOOPKH, MO0 YHCIIO OOCIIEAYEeMBIX IPERNPHUITHI

A

20 /

Puc. 2. Bzaumoces3b koaunmenra Tekymei 0 7 7 Vi

JUKBUHOCTH U PEHTA0EIbHOCTH OOOPOTHBIX - / - - \

CpeACTB Ha nepeooGpadateBarommx 7 [57 70 150 )('],\
MIPEANPUATHSX ’

-10 /
=20 /
-30
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eI1e HeZOCTATOYHO BennKo. X aHanmm3 OymeT OCymIecTBICH B XO/I€ JATbHEHIIINX
HUCCIIEIOBAHUM.
B o0miem Buzie ypaBHEHHE PErPECCUU HMEET BUJT

Y=aX’+bX+c

riae Y — peHtaberpHOCTh OOOPOTHBIX CPENCTB, %o;
X — KO3 PUIMEHT TEKYIIeH TUKBUTHOCTH %0;
a, b, c — mapametpsl ypaBHeHUs, pudeM a < 0.
st paccMOTpeHHOM BEIOOPKH MOTyYeHO ypaBHEHIE

Y=-0,0107 X%+ 3,17 X—209,58; R*=0,9576.

Mo>KHO aTh CIEIYIOIYI0 SKOHOMHUECKYI0 HHTEPIPETALHIO PHC. 2.

VYuactok | (30Ha HemIaTEXKECITOCOOHOCTH) XapaKTepU3yeTcsl KpaitHe HU3-
KHM ypoBHEM K03 duIirenTa Texkymeit TnkBuaHoctd. CoOcTBeHHBIE 000POTHBIC
CpeACTBa HUYTOXXHO Malbl WM BOOOINE SIBISIOTCS OTPUIATENBHOW BETUYWHOH.
[Ipenmpusituie (0Tpaciib) BEIHYXIEHO pabdoTaTh B JOJT, OTCIOAA IMEPUOTUICCKHC
cOou B MPOM3BOACTBE NPONYKLUHMH M OTCYTCTBHE WM KpailHE HHU3KHHA ypPOBEHb
npubbuibHOCTH. KcTaty, mogapmnsiomiee OOJIBITUHCTBO JIECIPOMX030B U MHOTHE
necozaBonsl U JIJIK ApxaHrenbckoit obnactv mo JaHHbIM 3a 1996 1. paboranu
HUMEHHO I10 TaKOH «CXeMe».

VYyacrok Il (30Ha JOCTATOYHOH TUIATEKECIIOCOOHOCTH) XapaKTEPU3yeTCs
OIIpaBJIaHHBIM 3HaYeHueM KoddduimenTta Tekyeil mTukBuaHocty. [Ipeanpusrtue
(oTpacnb) UMeeT AOCTATOYHOE KOJIMYECTBO COOCTBEHHBIX OOOPOTHBIX CPENCTB U
IPU PalMOHAJIBHOM CTPYKTYpe OOOPOTHBIX AKTHBOB MOXKET BBIMTH Ha MaKCH-
MaJbHBI YPOBEHb MPHOBLIBHOCTH, KOTOPOMY COOTBETCTBYET ONTHUMAalbHOE 3HA-
yeHne o011ero KodhHUIueHTa MOKPHITHS.

VYuactok III (30Ha U30BITOUHON TIATEKECTIOCOOHOCTH) XapaKTEPU3YeTCs
majeHueM npuObUIH, TpuUXosmelics Ha | p. CTOMMOCTH OOOPOTHBIX
CPEICTB, BCIEACTBHE HEPALMOHAIBHOW CTPYKTYpHI KamuTana, Korjga Oosbliast
4acTh OOOPOTHBIX aKTUBOB (OPMHPYETCS 3a CUYET COOCTBEHHBIX OOOPOTHBIX
CPEICTB. [Mocnennue st cyOBEKTOB XO3AWCTBOBAHHS 4Yallle HAMHOTO
JOpOXKe, HEXEH KPEIUTOPCKas 3aJ0JDKEeHHOCTh. [lo nMmeromieiics y Hac HHQOp-
MAalWH1 JIMIIb OJHO U3 KPYNHEHIINX MPEeanpUsITHi AepeBo0OpabOTKH ApXaHTeib-
ckoii obmactm B 1996 r. BBIOpaNO WMEHHO Takyl TOJUTHKY B KadecTBE
HPUOPUTETHOM.

HTak, KOMOPOMHUCC B PEIIEHUH «OCHOBHOW AWMJIEMMBI (PUHAHCOBOTO Me-
HEKMEHTa: 00 peHTadeabHOCTD, JIM0O IMKBUIAHOCTD [3]» MOXeT ObITh HalieH
IyT€M HCIIOJIb30BAaHUSI METOJIOB PErPeCCHOHHO-KOPPENAINOHHOTO aHanu3a. Ho
3TOMY JAOJDKHA IMPEANIecTBOBAaTh Cephe3Hasi U KpOMOTiIMBas pabora mo cobopy u
00paboTke nepBUYHON WHPOPMAIINH Ha BCeX X03aUCTBYOmUX cyobekrax JIIIK B
paspese orpacieil. Tak, B mensx obecredeHHsl CONOCTaBUMOCTH IOKa3aTesen
HEOOXOIMMO «OOBEKTHBH3UPOBATE» OaNaHCHl MPEANPHATHH, T. €. IepeCUUTaTh
OCTaTKH OOOPOTHBIX CPEICTB B COOTBETCTBUU C KAKUM-TMOO OJHUM METOJOM
OLIEHKH TOBapHO-MaTepUAIbHBIX IEHHOCTEH.
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Bribopka momkHa OBITH Kak MOXKHO Oojiee TMpeACTaBUTECIBHOH, T. €.
BKJIIOUATh B CeOsl HA MAPUTETHON OCHOBE MPEANPUATHS C HU3KUM, CPSITHUM U BbI-
COKHM YPOBHSAMH K03 (pHIMEeHTa TeKYIICH TUKBUIHOCTH.

Jns nanpHeHIIMX MCciaedoBaHUW TPEACTABIAET UHTEPEC U BpeMEHHas
BBIOOPKA 1T0 KOHKPETHBIM X03HCTBYOmUM cyobekram JITTK.

IlocTpoeHHBIE Ha TaKOH OCHOBE YpaBHEHHUS PErpeccHM YKaXyT OMNTH-
MaJbHBIN (ONpaBIaHHEIN) ypoBeHb KOd((UIIMEHTa TEKymleld ITWKBHIHOCTH IO
OTpaciisiM U OTAeNbHBIM npeanpuatusm JIITK.
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TEILJIOOTJAYA HA BOKOBOM NOBEPXHOCTH
PABOYEI'O OBFBEMA IHUK/TOHHbBIX KAMEP
C ABYXCTOPOHHMM TOPLHEBBIM BbIBO/IOM I'A30B

PaccMoTpeHbI 0COOEHHOCTH TEIUIOOT/IauH Ha OOKOBOM MTOBEPXHOCTH
UUKJIOHHBIX YCTPOUCTB C JBYXCTOPOHHUM TOPILIEBBIM BBHIBOJIOM Ia30B IIPH Ba-
PBHPOBAaHUH BCEX MX OCHOBHBIX PEXKUMHBIX M F€OMETPHUYCCKUX XapaKTEpH-
CTHK; pa3paboTaHbl 0000IICHHBIC YPaBHCHUS MOI00US JJIsl pacyeTa JIOKalb-
HBIX M CPEIHUX KO3()(DUINCHTOB TEIIIO0TAAYH.

The peculiarities of heat exchange on the lateral surface of vortex
devices with double acting frontal extraction of gases have been investigated
under variation of their main mode and geometrical characteristics. The
generalized equations of similarity are elaborated for calculating local and
mean heat exchange coefficients.

HezaBucumo oT HazHaueHUS OUKIOHHBIX KaMep, MCIIONB3YEMBIX B IIEJUTIOIO3HO-
OyMa)KHOW M XMMHYECKOH MPOMBIIUICHHOCTH, Ba)KHOE 3HAUYCHHUE U OPTaHU3aIlud TeX-
HOJIOTMYECKOTO Mpoliecca MMEeT HHTEHCHBHOCTh KOHBEKTHBHOTO TeII00OMeHa Ha OOKo-
BO MOBEpPXHOCTU uX paboyero odbema. Temnoornauya Ha OOKOBOW MOBEPXHOCTH LUK-
JIOHHBIX KaMep C OJHOCTOPOHHMM BBIBOJIOM Ta30B H3y4deHa JOCTATOYHO MHOJHO [1, 4,
7—-10]. OmHako B JIMTEpaType OTCYTCTBYIOT KaKHE-TUOO JaHHBIC IO KOHBCKTHBHOMY TEII-
J1000MeHY B IIUKJIOHHBIX YCTPOMUCTBaX C IBYXCTOPOHHHUM OTBOJOM IIOTOKA.

Lenp HacTOAIICH paOOTH — BOCIIONIHUTG 3TOT MPOOEI, TPOaHATHU3UPOBATh BIIHS-
HUE KOHCTPYKTHUBHBIX MMapaMETPOB HA MHTEHCHBHOCTDH TEIIOOTHA4N OOKOBOH IMOBEPXHO-
CTH [IUKJIOHOB, MOJMYYHTh PAacUCTHBIC YPaBHEHUS AJIS OMpPEICNICHUS MECTHBIX U CPEIHUX
KOX((PHUIHIEHTOB TEIUIOOOMEHA.

HccrenoBanme 0coOEHHOCTEH TEIIOOTAAYN IIMKIOHHOH KaMepsl [5] ¢ IByXCTO-
POHHUM TOPIEBBIM BEIBOJOM Ta30B BBIITONHEHO Ha JKCICPUMEHTAIbHOM CTEHJE, TI03BO-
JISIOIIEM BaphbUpPOBATh B IIMPOKOM JAHMANa30HE €€ OTHOCHTEIbHBIC (TI0 OTHOIIEHHIO K
JuaMeTpy pabodero oobema kamepsl D= 160 MM) pasmepsl: iy L= L/D,, nuamerp
BBIXOJHBIX TOPUEBBIX OTBEPCTHH  dyyyx = dyux/Dy, TUIOMAAb BXOAA TOTOKA foy =
=4 f,,/ (n D). Temnooraauy H3y4and METOJOM H3MEHEHHs arperaTHOTO COCTOSHHMS
TPEIOIEro areHTa — BoJsiHOTO mapa [8,9]. KamopumeTp npeactaBisi u3 ce0s mepeaBux-
HYIO CeKIuio. Ero BHYTpeHHHI TuaMeTp paBeH AuaMeTpy padodero obdbema IUKIOHHON
kaMmepbl. Pabounit (M3MepUTEeNpHBIN) yUaCTOK KalopuMmeTpa uMen ey 80 MM.

HccrnenoBaHuio TEIUIOOTAAYM MPEIIIECTBOBAIN OMBITHI 110 M3YYEHHUIO paclpejie-
JICHUH CKOPOCTH 3aKPY4YEHHOTO IOTOKA B MOTPAHHYHOM CJIO€ Ha OOKOBOM MOBEPXHOCTHU
pabouero odbemMa paccMaTpUBaeMON ITUKIOHHON Kamepbl. [l 3THX 1ened mpuMeHsIH
CHENHATbHYIO TPEXKaHABHYIO TUIOCKYI0 MUKPOTPYOKY [8, 9].

HccrnenoBanue KacaTeIbHOTO HANPSKEHUS TPEHHUS T,, Ha MOBEPXHOCTH BBIIIOJ-
HEHO 110 MeTOAy «TpyOka — BBICTYI»[3], paHee MCHOIb30BaBIIEMYCS Ul aHAJOTUYHBIX
nenei [8]. Uucao HaTYMKOB ONpPEAEIAIN W3 COOOpaKCHMH HAJEKHOCTH ITOJyYaeMbIX
pacnpenenenuii T,,(x) (x — KOOpIWHATA, HATIPABJIEHHAs BJOJb MOBEPXHOCTH IO TPAEKTO-
pHUH OBIDKEHHS TOTOKa BHH3). CedeHHs 3aMepoB T, M CKOPOCTH B IIOTPAHHYHOM CJIO€
coBrajiayi. OmnbITamMu OBIJIO YCTAaHOBJIEHO, YTO, KaK U B OOBIYHBIX IIUKJIOHHBIX KaMepax,
B paccMaTpHBaeMbIX paclipeiieJIeHHe MOJHOW CKOPOCTH V B NOTPAaHWYHOM CJIO€ MOJKET
ObITH oncano GopmyIoi

V=, (1)
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rae V — Oe3pa3MepHas MOJHAs CKOPOCTh MOTOKa, V =V / vs;
Vs — TOJIHAsI CKOPOCTh MOTOKA HA IPAaHUIIe IPUCTCHHOTO MOTPAHUYHOTO CJIO;
1 — Oe3pa3MepHas KOOpIUHATA, HOPMalbHAass K OOKOBOH MOBEPXHOCTH KaMeEphI,
n=y/g
y — Oe3pa3MepHas KOOpANHATA;
O — TONIIMHA TOTPAHUYHOTO CIIOS;
k — mokazaTenb CTENEHH;
a Takxke popmyIoit
vi=AIn(y")+B, )
rme v — GespasMepHas OTHECEHHAs K JMHAMHMYECKOH IOITHAs CKOPOCTh IIOTOKA,
vi=v/(t/ p);

A,B — moCTOSIHHEIE;
+ + 0,5
y' — Oe3pa3mepHas koopauHaTa, ¥y = (¥ / v)(ty / p)
Vv — KUHEMaTHYeCKHH KO3 (PUIUECHT BSI3KOCTH BO3yXa;

IUTOTHOCTH BO3JyXa.

[Nokazatenp crenenu B anmnpokcumanuu (1) B o0lieM ciiydae YMEHBIIAETCS 110
Mepe MPOJBIKEHHUS MOTOKa (TmepudepritHoro oOpaTHOro BUXpPs) K CPEAHEMY CEUCHHIO
kamepsl [9]. B ceuenmsix, OnmkalIInX K MECTy BBOJA IIOTOKa B Kamepy, ero BeJH4YHHA
cocrapisier 1/11, a B Ommkaimmx x cpeanemy — 1/15. Dtu pesynbrarhl ONM3KK K paHee
MOJy4eHHBIM B pabortax [7-9]. B cOBOKyMmHOCTH C HUMH OHHM CBHIETENILCTBYIOT O CJIOXK-
HOMW 3aBUCHMOCTH k OT IPOAOJIbHOI KoopanHaThl. OIHAKO, Ha TAHHOM TaIle UCCIIe0Ba-
HUll OyzneM 3a ompenensomlee MPHHUMATh, KaK U B paboTax [7-9], cpenHee 3HaueHUe k
IuIst Bcel TpaekTopuu. K aHAaJIOTMYHOMY PE3ysbTaTy MOXKHO NMPHUITH, aHATM3UPYS YHU-
BepcalbHbIE pacrpe/ieeHus v .

VYcranoBieHo, uTo B popmyne (1) mokasarens k£ = 1/13. B dopmyne (2) B Typ-
OynentHOM sape notoka (40 < y" < &', rue § = 600)nocrosuusie 4 = 1,15, B = 11,20, B
obnmactu Baskoro moacnos (0 < y° < 5) u mpomexyrounoro ciost (5 < y'< 8',., rue
8 ne = Buc/ V)(1, / p)™° = 40 — GespasmepHas TONMIMHA POMEKYTOUHOTO CIIOS) TOTY-
YEeHHBIC paclpe/e]IeHUs] YJOBIETBOPUTEIHHO COOTBETCTBYIOT 3aBHCHUMOCTSIM, OOBIYHO
HaOJII0Z]aeMBIM B 3THX 00JACTSIX HA IMOBEPXHOCTH IUIACTUHBI M B TpyOax [9]. 3amernm,
YTO 3HAYEHHMS T,, MUCIOJIB30BABIIMECS Ul TIOCTPOCHUSI YHUBEPCAIBHBIX paclpeaesIeHui,
BBIYHCIISIIN TI0 TTOJTY4€HHON HaMM 3MIHUpHYEcKoii hopmyiie

Cis= 0,03 Res 7, (3)
rae Cp — xoddunuent conporusnaenus Tpenus, Cs =2 w, /( p Ve
Res — umcio Peiinonsuca, Res= vs 6 / vs.
OTkJI0HEHNE OOJNBIIMHCTBA SKCIEPHUMEHTAIBHBIX TOYEK OT 0000mIatomieii KpuBoi
MOCTPOeHHOM No opmyne 3 (nmuHus I, puc. 1), He npeBbimaer +4 %. Ha puc.1 mis cpas-
HEHHUS TIPUBEACHBI TAKXKe JaHHBIE MAJsI TUIACTHUHBI 2, OOTEKaeMOH MOIyOorpaHHYEeHHOH

ctpyeil [10], kopoTkux kamep (3) ¢ TOPIEBbIM BBIBOJIOM Ta3oB ( L, = 1,65) [5], AnuHHBIX
Kamep 4 ¢ OJHOCTOPOHHHMM TOPIIEBBIM BBIBOAOM TazoB (L, = 2,63) [8] u LUKIOHHBIX
Kamep ¢ rnepudepuiHsIM BbIBogoM 5 rasos (L, =1,57) [7].

W3 puc. 1 BUIHO, YTO WHTEHCHUBHOCTH MOBEPXHOCTHOTO TPEHHUS B IHMKIOHAX C
JBYXCTOPOHHUM BBIBOZIOM Ta30B, MEHbIIAS Y€M Ha IIIACTHHE B IUIOCKOIAPaJUICIIEHOM
ITOTOKE, B IIEJIOM BBIIIE, Y€M B IUKIOHHBIX YCTPOHCTBAX Pa3IMYHON OTHOCHUTEIBHON AJTH-
HBI C OJHOCTOPOHHEH TOPIIEBOH U NepudepuifHONi cCcTeMaMH 0TBOJIa ITOTOKA.

C nmomommpto ¢opmyi (2), (3) BRINOTHUM aHAIA3 pacCMaTPUBACMON 3a/1a4yyl TETI0-
obmena. [t 9TOH e MpUMEHNM METOAMKY [7—9], paHee HCHOIB3yeMYIO I PEUICHUN
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Puc. 1. KoadpuumenT conporusieHus Tpe-

HHS Ha OOKOBOW MOBEPXHOCTH IMKJIOHHBIX

Kamep ¢ AByxcropoHHuM (1) u mepudepuii-

HbIM (5) BBIBOJIOM Ta30B, IUIACTUHBI (2),

KopoTkoii (3) u anuHHOHU (4) Kamep ¢ Top-
LIEBEIM BBIBOJIOM Ta30B

340 360 Jao 400 (}3 Re s

aHAJOTWYHBIX 0 MOCTAHOBKE 33/1a4 KOHBEKTUBHOTO TEILIOOOMEHA W CXEMe JIBMXKEHHS
cTpyiHOTro notoka. TeueHne y OOKOBOW MOBEPXHOCTH pabouero oobemMa IMKIOHHOW Ka-
MEpBI C JBYXCTOPOHHHM BBIBOJIOM Ta30B IPEICTABUM B BHJIE Pa3BUTOIO TYpOYJICHTHOTO
CTPYHHOTO IOTOKA, PAclpOCTPAHSIOMETOCS Y KPUBOJIMHEHHOH CTEHKH C ITOCTOSHHBIM
panmycoM MpoaoJIbHOM KPUBH3HEI R,,. McIonb3ys MOydeHHBIE B OIBITAX PacIpeAeICHI
cKkopocTH (2), HaliieM pacrpeeNeHus] TeMIIEpaTyphl B MOTPAHIMYHOM CJIOE TIPHUCTEHHOTO
CTPYHHOTO MOTOKA!
mpu 0<y <5
L=Pry’; (4)
mpu 5 <y <40
L'=5PrgIn[1+Pr/Prg (v'/5-1)] + 5 Pr; %)
mpu 40 <y ' <§"
V'=5 Pry In [(1+ 7 Pr/Pry) + 0,23 In(y'/ 40)] + 5 Pr, (6)
rie v — GespasMepHas U3GBITOUHAs TeMIepaTypa, L' = (VPc,/ ¢,)(T,/ p)*’;
L — n30BITOYHAS TeMIieparypa cpensl, V=T7T—T,;
T — TeMniepatypa Cpeabl;
T,, — Temneparypa HOBEpXHOCTH TEIIIOOOMEHa (CTCHKH);
¢, — TEMJI0EMKOCTb CPEJIbl TPU MOCTOSIHHOM JIaBJIEHUH;
¢— TUIOTHOCTB TEIIOBOTO MOTOKA HA CTCHKE;
Pr — ¢pusnaeckoe uncino Ipanaris;
Pr,s — TypOynenTtHoe umncino IIpanaris.
[oncTaBuB B BhIpaskeHue (6) BMecTo y* 3HaueHMe &', ONpeaenuM Ge3pa3MepHbIit
TEMIIEpaTypPHBIN HAOp B IPUCTEHHOM ITOTPaHUYHOM CIIOE:

VE=5PrIn[(1+ 7 Pr/Pry) +0,62] + 5 Pr, (7)

+_ 05,
rae Vg = (0spCy/qu)(Tw/ P) 7 ;
vs = T5— T,, — M30BITOUHAsT TEeMIepaTypa Cpeibl Ha TPAHHUIIE TEIUIOBOIO 0-
IPaHUYHOTO CIIOS;
Ts — Temrmeparypa Ha TPaHHUIIE MPUCTEHHOIO IIOIPAHMYHOTO CITOSL.

W3BecTHbIE ¢, U Ug TTO3BOJISTIOT MOTYYHTH [8] pacueTHOe ypaBHEHUE TETIOOTAAYH:
- 0,131PrRe ! x 049
Prs|In(1+ 7Pt/ Pr g )+0,62]+Pr ’

rae Nu — uncino Hyccensra, Nu = o, D, /A;
Ol — JOKAITBHBIH KO3 QHUIUSHT TSTUIOOTIAYH;
A — TEIUIONPOBOJHOCT TPEIOMIUX Ta30B;

®)
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Re,, — uncno Peitnonbaca, Rey, = vy Dy Vi
X — Oe3pa3mepHas TeKyIIast KoopauHaTa, X =x/ Dy .
Ipunaumas st Bo3nyxa Pr = 0,72, Prg= 0,9 (M3 ycnoBHs HaWIYYIIETO COBMAC-
HUS ~ ONBITHBIX W pAacYeTHBIX  JaHHBIX), mpeoOpasyem  ypaBHeHue  (8)
K BUJY

Nu = 0,032 Re,, " x4, )

TaGununa 1

FeOMeTpI/l‘{CCKHe U PEKUMHBIC XaPAKTEPUCTUKU KaMEPbI
H pe3yJbTaThbl ONILITOB

Howmep B _ _ B Ol H
Bapu- | Oy | fox | Le | Z | Rey107 Br/(M> K) Nu puMe-
YaHHUC
aHTa
1 0,2 0,04 | 525 1,0...2,6 40,8...81,2 253...506

1,1
04 |0,02]525]| 1, 2,0..6,0 | 484..90,5 | 304..570
0,4 | 0,04 5251, 1,8..4,5 | 54,0..113,9 | 334..709
0,4 | 0,06 5251, 09..3,6 | 31,3.91,1 | 196..575

0,08 | 525|1,13| 08.30 | 361..81,0 | 288..530
0,6 004|525 1,13| 13..50 | 46,8..119,7 | 291...746
0,8 004|525 1,13| 1,4.54 | 394..109,0 | 244..679
02 1004 |525|088 | 1,0.2,6 | 395..69,5 | 249..433
04 004525088 | 18.45 | 42,7..878 | 264..544
10 | 0,6 | 0,04 |525]0,88 | 13..50 | 40,0..101,7 | 250...635
11 | 08 |0,04(525]088| 14.54 | 39,1..80,0 | 242..499
12 | 02 0,04 |525]063| 1,0.26 | 387.758 |242..476
13 | 0,4 |0,04 [525]0,63| 1,8.45 | 386.87,6 | 236..546
14 | 0,6 |004|525]063| 1,3.50 | 367..861 |224.536
15 | 0,8 [0,04|525(063| 1,4.54 | 260..769 | 162..481
16 | 02 0,04 |525|038| 1,0.26 | 32,6..63,2 | 200..389
17 | 04 0,04 |525|038| 1,8.45 | 36,0.77,1 |219..474
18 | 0,6 | 0,04 [525]038| 13..50 | 287.743 | 178..462
19 | 0,6 | 0,04 [525]038]| 14..5,1 33,6..83,9 | 207..517
20 | 0,6 |0,04|525(038| 1,8.50 | 30,4.849 | 188..526
21 | 0,6 | 0,04 |525]038| 1,4.50 | 31,3.81,2 | 192..480
22 | 0,6 |0,04|525]038| 1,5.52 | 293..833 | 178..512
23 | 0,8 |0,04|525]038| 14.54 | 23,6..67,5 | 144..415
24 | 08 | 0,04 525|038 15.55 | 203..83,1 | 155..511
25 | 04 | 0,04 180|750 | 1,3..50 | 448..124,6 | 276..770
26 | 04 | 0,04 125|480 | 1,3..50 | 43,5..123,4 | 266..760
27 | 04 | 0,04 9,003,000 13.50 | 41,8..1152 | 255..707
28 | 04 004|180 0 1,3..50 | 19,5..44,0 | 120..270
29 | 0,4 [0,04|125]025| 13.50 | 222.575 | 137..353
30 | 0,4 0,04 900]| 0 1,3..50 | 265..67,9 | 163..400

O 001N WN
<o
™

* O003HAYCHHUSI OTIBITHBIX JTaHHBIX IS pUC. 2.
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W3BecTHble pacnpene- ye-
HUS O (X ), Nu (X ) HO3BOJISIOT 72;.
OIIPENENUTh CPEAHEUHTErPaNbHbIe o |
3Ha4eHUs Kod(p(UIMeHTa Tero-
OTHauu Oy M uMcia Hyccenbra
Nug, = o, D¢ /A Ha monHoil Ge3- w
pa3sMepHOi  pacyeTHOW  JJIHHE
CIUPAIbHOW TPACKTOPHU JBIKE-
HUs IOTOKa  X= X/h,,. Hampumep, |
IpH OTCYTCTBHH HayajbHOTO He-
000rpeBaeMoOro y4acTka, HCIOJIb-
3ys popmyy (9), Halimem 2
Nu , = 0,063 Re,, ' X % (10)
PeSyHLTaTI)I OIIBITOB, MPCIa-
craBiacHHble B Tabin. 1 U B BHIE
3aBucuMoctd Nu ot Re,,, npuse-
neHbl Ha puc. 2 (z =z / Dy — 6e3- 1m0
pasMepHas OCeBas KOODIMHATA, 80 90 100 200 0 40 Re

b
COBIAJAIOIIas C OChbIO Kamepbl U .
Aatoll P Puc. 2. JlokanbHas Temioorjaya Ha OOKOBOM IIO-
OTCYUTBIBAEMAsA OT €€ CpPEIHETO

BEPXHOCTU NHUKJIOHHBIX KaMep C ABYXCTOPOHHUM

CCUCHHS). BBIBOJIOM I'a30B (0003HAYEHMS IIPHBEACHEI B Ta0L. 1)
Kak ycraHoBII€HO, HHTEH-

CHUBHOCTbH TEIIOOT/AA4YM Ha OOKOBOHM IMOBEPXHOCTH pabOvero o0bema KaMmep CHUKACTCS C
POCTOM KOOpAMHATHI X (Tabi. 2), UTO MOATBEPHKACHO COMOCTABICHUEM OTBITHBIX JAHHBIX
€ 3aBUCHMOCTHIO (9) U ¢ peKOMEHIANMsAMH ISl KaMep ¢ OJHOCTOPOHHHM TOPILEBHIM [ 8]
u nepudepuifHeIM [7] BEIBOIOM Ta30B.

500

Tabnuna 2

HN3menenue yucaa Nu BI0JIb TPAEKTOPUH ABU:KeHHs MOTOKA (Re,, =4,2° 105)

Bbespazmepnas OnbITHBIE Pacuernbie
- IlosnydyeHHBIE paHee JaHHbIE
KOOpJAWHATA X JIaHHBIE JIaHHBIC
(€] [8] [7]
46,8 710 702 640 880
72,4 613 591 496 693
91,2 548 514 424 601
106,6 477 488 392 567

Tabnuma 3

HN3MmeHeHHe mMoKa3aTe/s CTelleHH 1 BI0JIb TPACKTOPHHA IBHKCHUS MMOTOKA

BespasmepHast YyC/ICHHBIC 3HAYCHHS 71 TIPU PASTHUHBIX dyy

KOOPJMHATA X 0,2 0,4 0,6 0,8
46,8 0,78 0,79 0,77 0,75
72,4 0,77 0,78 0,75 0,71
91,2 0,77 0,78 0,78 0,75
106,6 0,81 0,79 0,81 0,82
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B skcnepuMeHTaNbHON 3aBUCUMO-

CTH

Nu=A4Rel (11)
MmoKa3aTelb CTCICHH 7 OKa3bIBacTCs
HEOJTHO3HAYHO 3aBUCSIIUM OT IPOJOJb-
HOW KOOpIuHATHL X (Tabu. 3).

Ha WHTeHCHBHOCTH TEIUIOOTHAYH
OKa3BIBAIOT BIHMSHHE BCE T€0- METpHUe-
CKHC XapaKTCPUCTHKH KaMmephl. Tak, ¢
YBEJIMICHUEM dyx 0T 0,2 1o 0,8 uH-
TEHCUBHOCTbh KOHBCKTHBHOI'O TCIIJIO- 06-
MeHa Ha OOKOBOU MOBEPXHOCTH pabovero

o0bemMa CHMKAETCs Ha

p® 20 %, a mpu yMeHbUIEHUH fyx oT 0,08
g 1o 0,02 — na 45 %. Iloka3zaTenp cTeneHu
80 90 100 20 w0 40 Re 10" B 3TOM Ciydae usMmensiercs ot 0,70 10

0,66 1 nMeeT MaKCUMAJbHOE 3HAYECHUE
pauoe 0,82 mpu f;x = 0,04. bespaz-
MepHas [UIMHa KaMephl Ciabo BIHSET
Ha TEIUIOOTZady Ha 4acTH OOKOBOW ToO-
BEPXHOCTH, HaXOIIIeiicsa psAaaoM ¢ 3akpyumnBareneM (X = 46,8 ... 91,2). B cpeqnux cede-
Huax kamepsl (0 < z < 0,25) HaOmomanu yMeHbIIEHHE €€ B 2 pasa IPU M3MEHEHHH
L.ot 5,25 mo 18,00.

[lepBoHauabHO TONy4YEHHBIE B paboTe AaHHbIE ObUIM 00pabOTaHBI MIPU CPEIHEM
CTaTUCTHYECKOM 3HaueHHM mokazatens n = 0,78 B BUIe 3aBUCHMOCTH JIOKAJIBHOTO U
cpennero uucen Hyccensra oT Rey, 1 6e3pa3sMepHBIX T€OMETPHUECKUX ITapaMeTPOB Ka-
Mepsbl. s pacdera K03 GHIHEHTOB TEIIOOTAAYH NMPEI0KEHBI CIECAYIONINE YPaBHEHUS:
JUTSL TOKAJIBHBIX

Puc. 3. ComnocraBieHHe 3KCIEPUMEHTAIIb-
HBIX JTaHHBIX C PAaCCUUTAHHBIMHU IO (OpMY
naMm (12) — xpuBas / u (13) — kpusas 2

Nu= 0,45 Re 2;78 Korla (12)
UL CPpEAHUX
Nug, = 0,75 Re %7 Koy. (13)
3nech Ko, = ]732’44/(67;:115 L_I(:,msf 04 ) Koy, = ]?B())(,44/ (‘7301,’115 52,018)?0,4) B

reoMeTpuuecKue 6e3pa3MepHbIe KOMIUIEKCHI.
OTKIIOHEHHE OIBITHBIX To4YeK (puc. 3) oT pacueTHOH kpuBoi (12) He mpeBbImIa-
er = 12 %, a ot xkpuBoii (13) — £5 %.
Ecnu npunsts n = 0,8, To popmynsi(12), (13) npumyT clieayronmi BUI;
Nu =0,33 Re %7*Koy; (14)

Nug,= 0,55 Re % Koy,. (15)
U3 popmyn (12)—(15) BugHO, YTO Ha OOKOBOW MOBEPXHOCTH KaMep C ABYXCTO-
POHHHM BBIBOJIOM T'a30B KO3()(UIIMEHT TEIUIOOTaul yBEINYMBaeTCs (IPH MPOYMX paB-
HBIX YCJIOBHSIX) C POCTOM IUIOIIAJM BXOJAa IIOTOKA M BBICOTHI BXOJHBIX IUIUIIEB
(O ~ fox "™ 1 o ~ hy **) M yMeHBIIAETCS ¢ POCTOM JIMAMETPa BBIXOAHOTO OTBEPCTHS
(O ~ dyx ). VBenmuenne IIMHBI KaMepbl ¥ MPOJOIBHON KOOPAMHATEI MPHBOANT K
CHUXCHHUIO MHTEHCUBHOCTH TETUIOOTAaun ( COOTBETCTBEHHO O ~ Ly 0018y O ~ X '0’4).
VIHTEHCHBHOCTD TEIUIOOT/IauM TAK)KE CHIDKACTCS C YBEJIMUYEHUEM JMaMeTpa KaMephl: MpH
n = 0,78 — nponopuuonansHo D, "*2 a mpu n = 0,8 — nponopuuonansro D, "',
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[Tomy4yenHsle B paboTe DaHHBIC MO3BOJLIIOT JUIS pacyeTa HCHOJIB30BaTh U CXEMY
pemenus [1, 9], cnenys KoTopoit nmeem

Nu, =0,046Re,, (16)

rae Nu, — uncio Hyccenpra, Nu, = o, X/ A;
+ o + 0,5
Re," — uncno Peitnonsaca, Re, = (1, /p) ™~ x/ v.
Pacuer cpennux k03 PUIMEHTOB TEMIOOTAAYH POBEACH aHAIOTHIHO

Nu,, = 0,046 Re”, (17)

rae Nug, — uucno Hyccensra, Nug, = o, D/ A;
Re" — yncno PeiiHonsaca, Re™ = (1, / p)O’5 D,/ v.
Ha puc. 4 mpuBeneHO cONOCTaBICHHUE ONBITHBIX JaHHBIX C pe3yJbTaTaMH pacueTa
1o ypaBHeHuIo (17) u ¢ 3aBUCUMOCTAMH, peKOMEHyeMbIMU B paboTax [1, 9]. Pacxoxne-
HUe 3HaueHHil Nu, ompenensieMbiX MO KPUBBIM +
1, 2, BepoATHO, CBS3aHO TJaBHBIM 00pazoM C 85;7
NOTPENIHOCTBIO0 dkcnepuMenTa. CHmkeHne Nu  gp0l
(mpu Re” = const) st oO6TeKkaHus BBITYKIOH so0l
MOBepXHOCTH [9] (KPYTJIBIA HUIHHID, COOCHBI

¢ pabouum 00BEMOM KaMmephl) B OOJBIICH CTe- suoy
IEHU OIpe/eNIAeTC CTaOMWIM3UPYIOIUM BIMA- 4]
HHEM LEHTPOOSKHBIX CHJI, 0COOCHHO JUIS yCIIO-

BUH CKOHIIEHTPHPOBAHHOIO (cocpe- JOTOYEH-  jpl
HOTO) y IWIMHAPUYECKOH MOBEpPX- HOCTHU IIO-

TOKa (KpHBas 4).

Takum oOpa3oMm, B pe3yibTaTe BBHINOJ- 2004 s 5 7 5910 i
HEHHOTO HCCIIE/IOBAHHS YCTAHOBICHO CIENYIO-  puc 4 ComocTamiicHHe SKCIEPHMEH-
mee. TaJIbHBIX JJAHHBIX C PACCUUTAHHBIMH IO

1. Termnoornaua Ha OOKOBOW NMOBEPXHO-  (opmyne (17) (kpuast /) U MONYIEHHEI-
CTU LMKJIOHHBIX YCTPOMCTB C JIBYXCTOPOHHHUM MH JpYTUMH uccieposatenamu: 2 — [1],
BBIBOJIOM Ta30B OTJIMYAETCS BBICOKOI WHTEH- 3,4-9]

CHUBHOCTBIO.

2. B pe3ynbTare 0000IICHUST OIBITHBIX JaHHBIX, MOJYYEHHBIX HPU BapbUPOBaA-
HHUM BCEX OCHOBHBIX PEXHMHBIX U TE€OMETPUYECKHUX XaPAKTEPHUCTHK, Pa3pabOTaHbI
0000IIeHHBIE YpaBHEHUSI TTOJOOUS ISl pacueTa JIOKAIBHBIX U CPEIHUX KOA(PPHUIIHIESHTOB
TEMIOOTAaYH HAa OOKOBOW TMOBEPXHOCTH IUKJIOHHBIX KaMep C JBYXCTOPOHHUM
BBIBOJIOM Ta30B.

3. [Nony4eHHOE B pabOTE XOPOIIIEe COBMAACHNE PACUCTHBIX U OMBITHBIX JAHHBIX O
TEIUIOOT/Aa4Ye Ha OOKOBOI MOBEPXHOCTH IMKIIOHHBIX KaMEP CBHICTEIBCTBYET O HAJACIKHO-
CTH Pe3yJIbTaTOB U MO3BOJIIET PEKOMEH/I0BATh UX IS IIPAKTUYECKOTO UCIIOIb30BaAHUS.
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