K CBEJIEHHIO ABTOPOB

CTaThH, NPE/CTABIISIEMbIC B XKYyPHAI, CIIELYeT
odopmiste B coorBerctBun ¢ OCT 29.115-88
«OpuruHansl aBTOPCKUE U TEKCTOBBIC M3/aTelb-
ckue. O6mume TexHudeckne TpeboBaHUD). OOBEM
CTaTbU JIOJDKEH COCTaBIIATh 6—7 CTpaHMUI] MaIlHHO-
IHCHOTO TEKCTa, CTaTbu Oubimorpaduueckoro
xapakrepa — 3 crpaHuubl. Hajg Ha3BaHueM craTtbu
IPOCTaBISIETCS. MHJCKC YHHBEPCAIBHOU JecsATHY-
Hoit knaccudukanun (YIK). B 3armaBum cratbu
YKa3bIBAIOTCS € Ha3BaHHE, MHULIMAIGI M (haMIInsL
aBTOpa (WJIM aBTOPOB) HA PYCCKOM U aHIVIMHCKOM
S3BIKaX M MeCTO paboThl. Pykomycu HanpaBisioTcst
B PEIAKUMIO B JBYX OK3EMIUIIpaX, II€YaTaroTCs
gyepe3 [jBa MHTEpBaJla Ha OIHOH cTopoHe iucra. Ha
JCTE JTOJDKHO OBbITh He Goisiee 30 CTPOK, a B CTPOKE
He Oomee 60 3HakoB. C JIeBOH CTOPOHBI JHCTa
ocraBisiercst yuctoe nosie mupuHoi 30 mm. Bcee
CTpaHHMIIBI PYKOIHCH HyMepyroTcst. Ha moisx pyko-
[MCH HEOOXOAMMO KapaHJalIOM YKa3aThb MecTa
PHCYHKOB M LU(POBBIX TaOJNHUI, €CIH IOCIEIHHE
[PUIAraloTCs K CTaThe Ha OTACNIbHbIX JIHCTaX.

Oco0oe BHHMaHHE IOJDKHO OBITH OOpaIeHo
Ha aKKypaTHOC HAalMCaHHE HHJCKCOB M IIOKa-
3ateneit creneHu. Ciemyer JenaTh sICHOE pasiHine
MEX/y 3arjJaBHbBIMH M CTPOYHbIMH OykBamu. Bo
n30exKaHue HeIOpa3yMEeHUs 3arylaBHbIC OYKBEI Clie-
JyeT MOMYepPKUBATH NBYMs UYEPTOYKAMU CHH3Y, a
CTPOYHEBIE — IBYMSI YEPTOUKAMH CBEPXY.

s otmumst ot OykBbl O Hynb (0 ) ocras-
TTh 0e3 moauepkuBaHus. I'pedeckue OyKBEI 00BO-
JIATCSL KPACHBIM KapaH/IaIlioM, TaTHHCKUE — CHHHM.

IprBomUMEIil B cTaThe Trpaduueckmii MaTe-
pHan He JODKEH MyOIUpoBaTh HU(PPOBBIX TAGIIHII.
Hukakne cokpaleHus CIIOB, MMEH, Ha3BaHHH, KaK
[PaBHJIO, HE JOMyCKaloTcs. Bo3amMoxHO ymoTpebie-
HUe JIMIIb OOLIENPHHSATHIX coKpammenuil. HazBanus
YUpEKACHUH, NMpeAnpUsITUil, MapKi MEXaHU3MOB U
T. II., yHOMUHAeMBbIe B TEKCTE CTaThU B IIEPBBIH pa3s,
MUIIYTCS TIOJMHOCTBIO (B CKOOKAaxX YKa3bIBaeTCs
COKpalleHHOe Ha3BaHWE); B JaJbHEHIIEM 3TO
HAaNMCHOBAaHHE MOXHO [aBaTh TOJBKO  CO-
KpamieHHo.

Ilpu cchuUIKe B TEKCTE CTaThbU HAa PabOTHI APY-
THX aBTOPOB CJIEIyeT B CKOOKaX yKa3bIBaTh (ammu-
JIMIO aBTOpa M Troj u3faHus ero pabotsl. VMeHa
HWHOCTPAHHBIX aBTOPOB JAlOTCS B PYCCKOH TpaH-
CKPHIIIHHU, CCBUIKH Ha MHOCTPaHHBIC PabOTHI — Ha
TOM S3bIKE€, Ha KOTOPOM OHH OITyOJIHMKOBaHEL B
cllyyae MPHBECHUS I[UTAThl HEOOXOAMMO yKa3aTb,
OTKy/Zia OHa B3sTa ( aBTOp, Ha3BaHUE pabOThI, HOMEp
TOMa, TOJT U3/[aHUs, CTPAHHUIIBI).

Criicok JUTepaTypsl O0popMIIETCST B COOT-
BerctBuu ¢ [OCT 7.1 — 84 «bubauorpaduyeckoe

ommcaHue JokyMmMeHTa. OOmue TpeOoBaHHS U
IPaBUJIa COCTABICHUS M JODKEH COIEPIKaTh JIUIIb
LUTHPYEMBIe B TeKCTE CTaThbH pabOThL, H, HA000POT,
BCE YIOMHHAEMbIE B TEKCTE PabOTHI JOJDKHBI OBITH
MOMEIICHBl B CIHCOK JuTeparypsl. CchUlkM Ha
HEOIyOJINKOBaHHbBIE PA0OTHI HE JOITYCKAIOTCS.

WnmocTpaniuy OpeCTaBIAIOTCS B ABYX K-
3emiusipax. OHM JOJDKHBI OBITH HPUTOJHBI VIS
ckaHupoBaHus (poTorpaduu TOMKHBI OBITH YETKH-
MH, 4EepPTEKH HEOOXOIUMO JAeNaTh YEPHOH TYIIBIO
Ha BaTMaHe, TEHH HA PHCYHKaX — IIPH IIOMOIIH
TOYEK WM WTpuxoB). Ha oOpaTHOW cTOpOHE pH-
CyHKa yKa3bIBAaeICsl €ro MOPSAKOBEI HOMep U (a-
munus aBropa. [loanucy Kk pUCYHKaM IPUIIararoTest
Ha OT/EIBHOM JIUCTE.

Pykonuch 10/17kHA ObITh MOANMCAHA ABTO-
POM, 10:KHBI OBITH HANMCAHBI 1aTa ee OTIPaB-
KM, a TaK/Ke CJIy:KeOHbIH M JOMAlIHMii MOYTO-
BBbIE ajipeca U HOMepa Tej1ehOHOB.

Jlas  yckopeHusi mnyOaukanuii  crarteif
TEKCT Heo0X0JMMO NpEACTABIATH HA JHCKeTe
3,5 aroiima.

IIpyn oTnpaBKe CTATHH JIEKTPOHHOI MOY-
Toil 00s13aTeIbHO HATHYHE PYKONMHCH B JBYX
IK3eMILIAPAX M BCeX HEOOXOAMMBIX JOKYMeH-
TOB.

JUIi KOMIIBIOTEPHOM BEpPCTKM JKypHajla HC-
nonb3yercst IBM PC coBmecTHMBIE KOMIBIOTEPHI 1
nporpammsl, paboratomie B cpexe Windows. Jlist
KOMITBIOTEPHOr0 Habopa cTaTell MPEANOYTHTEIBHO
NpUMEHeHHe TekcToBoro mpoueccopa Word for
Windows.

Jns pucynkoB u ¢ororpaduii mpencras-
ISII0TCs Tpaduueckue ¢aitnsl B Gopmarax BMP,
PCX, TIF ( paspeurenne 300 — 600 dpi).

K cratbe HOKHBI OBITH HPHJIOKEHBI
KpaTKuii pedepaT, aHHOTALMUS, PeKOMEHIALHUs
Kkadenpel, IKCepTHOe 3aKiaI0ueHHe, 1Be (OTO-
rpapun (6x7 cm) m 6morpadum aBTopoB ( ¢a-
MHJIHSI, HMSl, 0TYECTBO, IO POKAEHHS U OKOH-
YaHHs BY3a (KaKoro), yueHasi cTeneHb, 3BaHHe,
JOJZKHOCTb M MeCTO pafoThbl, YHCI0 MeYATHBIX
padoT, 00,1aCcTh HAYYHBIX HCCIeI0BAHMIL).

Penmakiuss uMeeT INpaBO HPOW3BOIHUTH CO-
KpallleHHs] M PENaKIMOHHBIC H3MEHEHUS pPYyKO-
micei. KoppekTypa crareii aBTopam, Kak MpaBHJIo,
HE MPeJOCTABISICTCS.

OTTHCKH cTaTeli aBTOpaM He BBICHLIA-
0TCS.

OT/iesIbHBIE IK3eMILISIPBI )KypPHAJIa MOTYT
OBITH BBICTAHBI HAJOKEHHBIM IJIATEKOM IO
3asiBKaM.
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M3BECTHUA BBICIIUX YYEBHBIX 3ABEJEHU N

Ne 4

JTECHOM XYPHAIJ

JIECHOE XO351CTBO

VJIK 630.232

EJI MACJIAKOB, A.H. KY3HEL]OB, T'A. IIECTAKOBA

CIToHUMIIX

MacnakoB EBrenuii JIykuu ponwmics B 1921 r.,
okoHuUMI B 1951 r. JIeHUHIpaACKy!O JeCOTEXHUYE-
CKYIO aKaJeMHIO, JOKTOp OHOIOTMYECKUX HayK,
BeIyIIUH HAy4HBIH COTPYIHUK JiabopaTopHu
necoBocctaHoBineHus CIIGHUMIIX. Hmeer Gonee
150 meyaTHBIX pabOT B OOJIACTH JIECOBOCCTaHOB-
JICHHUS.

KysnenoB Anexceit HukanapoBuu poxwics B
1932 r., okonumn B 1958 r. JleHuHrpaiackywo
JIECOTEXHUYECKYIO aKaJeMHI0, KaHIUAAT CEeIbCKO-
XO3SHCTBEHHBIX HAyK, CTApIINi HAyYHBIA COTPY]-
nuk CIIGHUMJIX. Wmeer okono 80 meyaTtHbIX
paboT B 00JIaCTH JIECOBOCCTAHOBIICHHSI.

IMecrakoBa Tamapa AjekceeBHa poAMIach B
1950 r., okonumna B 1974 r. JleHuHrpajackyo
JIECOTEXHUYECKYI0 aKaJeMHUI0, HaydHBIH COTpy.-
HUK naboparopuu JIECOBOCCTAHOBJICHUS
CIIGHUMJIX. Wwmeer 24 medaTHble paboTHI B
00J1aCTH JIECOBOCCTAHOBJICHUSI.

O 'EHE3MCE U JUHAMUKE COIIUAJIBHOM CTPYKTYPBI
JAPEBOCTOSA (HA IPUMEPE KYJIBTYP EJIN)

PaccmoTpeHo comnmanbHOE pacClIoOeHUE MOMYNALUM JEPEBLEB
B KyJIbTYPax €M Ha PaHHUX U MOCIEAYIOIMX (a3ax BO3pacTHOIO pas-
Butns. [lokazaHo, 4TO paHTrOBBIH (KJIaCCOBBII) CTAaTyC AEPEBBLEB, CTa-
Oowmsupyetcs B Bo3pacte 10...15 net u 3atem, Ha ypOBHE BEpOSITHO-
ctu 0,8 ... 0,9, ycTOMYMBO cOoXpaHSAEeTCs B MOCIEAYIOMHMX (a3ax pocTa

1999



8 E.JI. Macnaxos u op.

npeBocrtos. Jlugupytromue ocodu (I — Il xnacca pocra) pactyr B 3 — 4
pa3a ObICTpee OCTaNbHBIX U K Bo3pacty KynbTyp enu 40...50 ner 00-
pasytot 70...90 % npeBecHOI MPOAYKIUU APEBOCTOSL.

The social distribution of tree population of spruce cultures
has been viewed for early and follow-up stages of their age develop-
ment. It is demonstrated that rank (class) tree status get stabilized at
the age of 10...15 and then it is steadily preserved at all the follow-up
stages of the stand’s growth with an expectancy level of
0,8 ... 0,9.The leading trees (I — Il growth class) grow 3 — 4 times
faster than others and form 70...90% of all wood resources of the
stand at the age of 40...50.

Eme B Hauane Beka I'.®. Mopo3oB B uucie (GakTopoB JiecooOpa3oBa-
TEJNBHOTO TIPOLIEcCa BBIACISUI KaK OJWH W3 BEAYIIMX «OHOCOIHAIbHBIE» OTHOIIE-
HusA. OH cuMTal, YTO «IECOBOJICTBO KaK MCKYCCTBO €CThb B CYIIHOCTH Jejia HU
YTO MHOE, KaK PEryJIHpPOBaHHE OOIECTBEHHON >KU3HU APEBECHBIX PACTCHHN B
XO3SIICTBEHHBIX IIENIAX, a JIECOBOJCTBO KaK HayKa — HU 4TO MHOE, KaK HCCIeI0Ba-
HHUE 3aKOHOMEPHOCTEH, KOTOPBIM MOAYMHEHA «OOIIECTBCHHAS )KU3Hb PACTCHUN
[9].

ITo B.I'. HectepoBy [11], B ucropru pa3BuTHs U MPAKTHKE JIECOBOJICTBA
CylIecTBYeT Ooyiee CTa pa3inM4HbIX Kiaccudukanuii nepeBbeB. Ho oOmenpu-
3HAHHOW KaK C TEOPETHUYECKOM, TaK U MPAKTUYECKON TOYEK 3PEHUS SIBISIETCS U3-
BECTHasl C MPOILIOro Beka kiaccudukanus Kpapra. MHorue ee coBpeMEeHHBIC
MOJU(HUKAIMY BOJIHHO MM HEBOJBHHO JIUIIE MOBTOPSIOT MPEAJIOKECHHOE UM Pa3-
JIeJIEHNE JIePEBBEB Ha COIMANIbHBIE KJIACCHI (TOCIOJICTBYIONINE, COIOCIIOICTBYIO-
e, CpeIHUe, yTHETEHHbIE U T. I1.). B OCHOBe pa3aeneHus] HHUIIHAIBHO JIEXKUT
yuenue Y. [lapBuna o0 6ophOe 3a CylIecTBOBAaHHE M, KaK IJIaBHbIC (haKTOPhI AU}-
(depeHIMaIK IepeBhEB HA CONMAIBHBIE KIIACCHI, TYCTOTA JPEBOCTOSl U KOHKY-
PEHIIHS B HEM.

Knaccudukanus Kpadra, AeiicTBUTENBHO, 3€pPKaJIbHO, 0O0BEKTUBHO OT-
pakaeT 3Ty €CTECTBEHHYIO KapTHHY OTHOCHTEIbHOHN MU depeHIraum 1epeBbeB
B IPEBOCTOSIX, MX TaK HA3bIBAEMYIO «COLMAIbHYIO» CTPYKTYpY (I.®d. Mopo3oB u
Ip.), OCOOEHHO B MPHUCIEBAIONINX W cHenbixX. [lo cymecTByrommM 10 CUX TOp
npencrasieHusm (I.d. Moposzos, B.H. Cykaues, H.B. TpetbsikoB u ap.), nud-
(depeHIMaIUs JIEPEBLEB IO KIIACCAM, aKTyallM3alMs COIUAIBHONH CTPYKTYpHI
HACaXJACHUS TIPOUCXOJAT B Tporiecce ero (GopMUpOBaHUs, MPEUMYIIECTBEHHO B
CTaJIMu JKepIHSAKa, KOTJa HanpsHKeHHe KOHKYPEHTHBIX OTHOLIEHUHM B HEM JIOCTH-
raet amores. J[o atoro, kak cuurtanoch [10, 12, 13], Bce mepeBbst MOMyIISIUKA B
JIPEBOCTOE COIMAIBHO (T. €. IEHOTHYECKH MO OTHOLIEHHIO APYT K JIPYTY) «paB-
HOTIPABHBD.

Takum o0pasom, mpodiieMa Ki1acCu(UKalUU JePEeBbEB B MOJIOAHIKAX M
OOBSICHEHHS TTEPBONPUYUNH «POXKACHUA», T. €. TEHE3UCa JIEPEBHEB PA3HBIX COIIH-
aNbHBIX KaTeTOpuH, ocTaBanach OTKpbITON. ['.P. DifTnHTeH roBopmi 06 «MHINBH-
IyajabHOW» (M 0Y€BHIHO KOHKYPEHTHOM) CHIIe IepeBa, KOTOpas Morjia ObITh 00Y-
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CIIOBJIEHA €r0 BO3PACTOM, JYYIIUMH CTaPTOBBIMHU JIOKAJIbHBIMH YCIOBHSIMU PO-
cra, ciaydaiiHpiMu (akrtopamu u ap. [14]. HescHo#t ocraBaiachk cTaOHIBHOCTH
JEHCTBUS ITON «CUIIBD — XapaKTepa KOHKYPEHTHBIX B3aUMOJCHCTBUI JepeBbEB-
cocesiell, YCTOMUMBOCTH UX COLMANBHOTO cTaryca u ero uaMeHeHuil. [losxke, mo
HAEOJIOTUIECKUM MOTHBaM, Kiacchl KpadTa Obun 3aMeHEHBI KilaccaM# pocTa, HO
CYIIECTBO BOMpOca, 0COOEHHO MO OTHOIICHUIO K MOJIOAHSKAM, HE U3MEHHUIIOCH, 1
KJIacChl pocTa B ACUCTBUTENBHOCTH PAacCMATPHBAIOTCS KaK MPAMBIC MPOMYKTHI
KOHKYPEHTHBIX OTHOILICHHH.

B necnoii Takcanum, ucxoas u3 padoT HeMelkux yueHbix Beiize u Lung-
¢enst 0 3aKOHOMEPHOCTSX pacIpeesieHus JePEBhEB MO UX pazMepam (Auamerp,
BbIcoTa), H.B. TpeThakoBbIM cPOpMyTHUPOBAH 3aKOH €AMHCTBA CTPOCHUS HAacaXK-
nennit [13], 0CHOBY KOTOPOTO COCTABIIAET PAHTOBOE PACUICHEHHE AEPEBHEB B MX
HeHononyJssinuu. JlepeBbsi pa3HbBIX paHroB (pa3MEpoB) MMEIOT ONpe/eieHHBIE
KOJINYECTBECHHBIE OTHOCUTEJIbHBIE XapaKTEPUCTUKU 1O CPABHEHHIO CO CPEIHUM
JIepEBOM TIOMYJISIIIMU U COOTBETCTBEHHO APYT C APYIOM — PEAYKLIHOHHBIE YUCIia
[1, 13]. B u3BeCTHOM CMBICIIC OHH TaK)KE OLICHUBAIOT YIKBUBAJICHTHO U KJIACCOBOE
MOJIOKEHUE IEPEBbEB, UX COIMANBHBIN cTaryc. [loaToMy, B OTIIHYHE OT KJIACCH-
¢ukanuu Kpadra, rie Bce OLEHKH JIepeBbEB BU3YAIbHBI, B JIOKATFHOM MacIITade
OTHOCHTEJIbHBI, CyOhEKTUBHBI, PAHrOBas KIACCHU(HUKAIUSI XOPOIIO OTOOpaXkaeT
CTPYKTYpPY (CTPOCHHUE) IPEBOCTOS, MO3BOJISLET, OCOOCHHO B IMHAMHYECKUX, MUK-
POSBOJIOIMOHHBIX MPOLIECCaX €r0 Pa3BUTHS, OLEHHUBATH KOJIWYECTBEHHO (DYHK-
MUOHAIBHYIO POJIb JIEPEBLEB Pa3IMUYHBIX KIACCOB POCTa, MOJACIMPOBATH MeEXa-
HU3MBI KOHKYPEHIIMH, POCTa U CTPYKTYPHBIX U3MCHEHHUH.

Hamm MHOTONIETHHE HCCIEIOBaHMS HA CTAIIMOHAPHBIX 0a30BBIX OMBITHBIX
00BEKTax JIECHBIX KyJIbTYp COCHBI U e B JleHnHrpackoii u [IckoBckoii oOa-
cTsx, B Kapenuu, Ha Ypaiie u Apyrux pernoHax CTpaHbl MOKa3ajd, YTO PAHTOBOE
noJioeHne (KJlacc pocTa) OTIENBHBIX JIEPEBLEB COCHBI MPOSBIISIETCS B BO3pacTe
8 ... 10 ner, enu Heckonbko mozxke (B 10 ... 15 mer), nuaupyomux B pocTe U
OTCTAONMX — eIre panbire (B 5 ... 7 ner) [2-4, 6, 7]. B nocneayromux dazax u
CTaJMsIX OHTOTEHE3a PAaHTOBBIH CTAaTYC JEPEBHEB yCTOWYHMBO cCOXpaHsercs (Ha
ypoBHe BepositHocTH 0,8—0,9 u BeIIe). B necHBIX KyIbTypax ¢ HaualbHOM T'yCTO-
Toit 2,5 ... 4,0 ThIC. 3K3./Ta 20 ... 30 % M3 HUX 00PaA3YIOT KKOHEUHBII» IPEBOCTOM
K BO3pacty pyOkd. DTO Tak Ha3blBaeMble JIepEBbs OYAYIIETO, T. €. OBICTpOpacTy-
e nepeBbsa-nuaepsl. OHM, Kak MPaBUIIo, pacTyT B 2-3 pa3a ObICTpee OCTaIbHBIX
u K Bo3pacty 40 ... 50 ner npoussoaar 70 ... 80 % apeecHol (1 Ouosornye-
CKOM) MPOAYKIMH HACAKICHHA. SICHO, YTO MPH pEIIeHHH MPOOJIEMBbI YCKOPEHHO-
TO JIECOBBIPAIIMBAHUS, MOBBIIICHHUS MPOAYKTHBHOCTA U YCTOHYHMBOCTH JIECHBIX
HACaXJIEHUI OONBIION WHTEpeC MPEJICTABISET CENEKIUS TaKUX JEPEBLEB JIECO-
BOJICTBEHHBIMHU MeTo1amu [2—4, 6-8].

Ora npobiieMa UMeeT U 0COoOBIH TeopeTryeckuii moaTekeT. ToT (dhakT, yTo
colalibHasi CTPYKTypa APEBOCTOSI OTPEIEISIETCS B OCHOBHOM B (pa3e MHIUBHIY-
ILHOTO POCTA, KOTJIa KOHKYPEHTHBIC OTHOIIECHHUS MEX]y JNEPEBBSIMH €IlIe SBHO
HE BBIPAXKEHBI, CBUJIETEILCTBYET O TOM, 4TO B Iporecce GOPMUPOBAHHUS U OHTO-
reHe3a HAaCaXJEeHHS B KIACCOBOM (PAaHTOBOM) PAaCHICHEHWH KYyJIbTHBHUPYEMOM
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MOMYJISIMK PEIIAIOIIYI0 pOJib UIpaeT TeHeTH4YecKas KOHCTUTYUHsI (T€HOM) M
pasHooOpa3ue HacaeICTBEHHON MPUPOJIBI 00Pa3YIOIINX €€ 0COOeH.

[Mpobnema GopMupOBaHUs HACAKIACHUS M €r0 OHTOTeHe3a, 00pa3oBaHMUs
W UHAMUKA COLMAJBbHBIX CTPYKTYP APEBOCTOS, MEXAaHM3MOB KOHKYPEHIUH WU
CaMOM3pPEKUBaHUS (MHUKPOIBOJIIOLMH) B 1I€JIOM OYEHb CIIOXHA, U B OTAEIHHOM
CTaThe HEBO3MOXKHO PaCCMOTPETH Aa)Ke €e OCHOBHBIE acleKThl. Hamu craBuTCS
Oonee y3kas 3ajadya — MOKa3aTh, KAk WAET COUMAIBLHOE PACCIOCHUE TOMYIISLUU
JepeBbeB B (a3ze WHAWBUAYATBHOTO POCTa, a TAaKKE MCCIEAOBAaTh HEKOTOpHIE
AIIEMEHTHI JUHAMHUKH COLUANBHBIX CTPYKTYP B BO3PACTHOW AMHAMHKE JPEBOCTOS.

Paccmotpum xox 3Toro mporecca Ha npumepe 15-IeTHUX KyJIbTyp €y,
CO3JIAaHHBIX 6-JIETHUMH CayKeHIaMu (2+2+2) Ha BBIpYOKE B KUCIUYHO-YEPHUUHOM
THIIE JIeCOpAacTUTENbHBIX ycinoBuid (OpauHckoe jecHudectBo OJIX «CuBepckmii
necy). [locagka caxeHIeB POU3BECHA IO IJIacTaM, MOJrOTOBICHHBIM ILUTyTOM
[TKJIH-500. 'ycroTa mocagku 3 ThIC. 9K3./Ta; CPEAHss BBICOTA KYIBTYp 6,8 M;
muametp 9,2 cm.

B 3TuX KynbTypax Mo MPHHIUITY MPOHOPLHUOHANIBHOTO MPEACTABUTEIb-
cTBa oroOpanbl 30 MOJIENBHBIX JIepeBbeB. B Ta0i. 1 mpUBeIeHBI MOKa3aTenH UX
poCTa MO PaHTOBBIM IpymIiaM. B kaxkIyro rpynmy BKIIOUEHO 6 MOJAEIBHBIX Aepe-
BbEB COOTBETCTBEHHO MX paHry (pa3Mepam 1o 1uameTpy) B 15-1eTHeM Bo3pacTe.

[lpuBeneHHBIE NAHHBIE, KOTOpPBIE MOTYT OBITH MOJNYYEHBI B JIOOBIX
HACaKACHUSIX TaKOrO BO3pacTa, TUIIMYHEI JUIs Tpoliecca pocta u auddepeniua-
UUM JIepeBbeB B KyJlbTypax eidu (M COCHBI) B (haze WHAWBUAYAILHOTO
pocra [2, 7].

Tabnuma 1
Bospact Juamerp, cM, 10 Kj1accam pocra Cranmapt- | Kospdunu- | Koppensu-
KymeTyp, | I " Y Vv |Cpemmii HOE OTKJIO- | GHT BapH- |OHHOE OTHO-
Jer HEHHE aruu HICHUE
2 0,83|0,78 0,75 | 0,78 | 0,55 | 0,74 0,16 21,6 0,614
3 1,020,922 (098 |088]|0,67| 0,83 0,18 21,7 0,696
4 1,28 1,25 1,17 | 1,00 | 0,77 | 1,08 0,27 25,0 0,703
5 168|157 142|122 |09 | 1,36 0,37 27,2 0,765
6 220(190|180 (155|108 | 1,71 0,47 27,5 0,816
7 2902531228 (193|130 | 2,19 0,65 29,7 0,854
8 4,153,371 2,83 (240|170 | 2,89 0,96 33,2 0,883
9 543 | 4,47 | 3,72 | 3,03 | 2,18 | 3,77 1,25 33,2 0,912
10 6,70 | 5,38 | 4,65 | 3,82 | 2,75 | 4,66 1,49 32,0 0,921
11 7,836,331 543 | 4,62 |3,37 | 552 1,63 29,5 0,944
12 8,80 | 7,07 | 6,18 | 528 | 3,92 | 6,25 1,76 28,2 0,953
13 |10,10| 8,10 | 7,15 | 6,22 | 458 | 7,23 1,96 29,2 0,963
14 |11,43| 9,25 | 8,02 | 6,92 | 5,15 | 8,15 2,25 27,6 0,959
15 |12,62(10,43| 9,15 | 7,68 | 5,72 | 9,12 2,46 27,0 0,973
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B teuenue storo 15-meTtHero mepuosa HUYTOKHAS BHAdaje pa3HUIA B
IraMeTpax JUAUPYIOUIMX W OTCcTaloummx aepeBbeB (1 ... 3 MM) mepepacraer B
WU3MEPSIOUIYIOCS HECKOJIBKUMH CaHTHMeTpamH. Pazber mo aumaMmeTpy nepeBbeB
Pa3HBIX PaHTOBBIX I'PYMNIT HENPEPHIBHO YBEIWYMBAETCA, KaK M CTaHAApPTHOE OT-
KJIOHEHHE, OLIEHUBAIoulee ero BeauuuHy. OHO MOBBIIIAETCS MPOMNOPIHMOHANIBHO
CpeIHEel CKOpPOCTH pocTa BCEW MOMyJNALMH, YTO MOATBEPXKAAeTCd AMHAMUKON
ko3 duLmeHTa Bapualuy, KOTOPBIA HAXOAUTCS MPAKTHYECKH HA OJHOM YPOBHE C
5-IIeTHEro BO3pacTa KyJIbTyp. DTO OJHO M3 INIABHBIX CBOWCTB PAaHTOBOTO 3aKOHA
pocTa U ero MexaHu3Ma, 00eCleurBaIOIer0 CTA0MIN3AINIO CTaTyca IEPEBbEB U
pacujeHeHHs MX Ha COLMajbHbIE (KJIACCOBBIE, PaHTOBbIE) IPYIIBI B MOCIEIyIO-
mue (asbl U CTaguu pocTa APEBOCTOS. 3HAYEHUS KOPPEISALMOHHOTO OTHOIICHHUS
MTOKA3bIBAIOT TECHOTY CBSI3U JTUAMETPOB 15-IIETHUX EepEeBBEB C MOKA3ATEISIMH 110
rojgam pocta (Bo3pacTta) KyJIbTyp, a TakK€ HHTEHCUBHOCTD Ipollecca NMepeMeHbl
JIEpPEBbSIMA CBOETO PAHTOBOrO MosiokeHus (ctaryca). Tak, CBsI3b MEXIY pa3me-
pamu JepeBbeB M0 JUAMETPY, SKBUBAJIECHTHO UX PAHTOBOMY CTarycy B 15 5ieT u B
2 roja, OLIEHWBAETCS 3HAYECHHEM KOppesILMOHHOro oTHomeHus m = 0,614, 1. e.
TECHOTa cBs3H ymMepeHHas. Ho naxe B 3-5-netHem Bo3pacte moca ok JiepeBbs | u
Il paHroBsIx rpynm mo AuaMeTpaMm YK€ CYIIECTBEHHO MPEBBIINIAIOT OCTaJIbHbIE
TpyIIBL, 0cOOEHHO MOCTeNHIOW. 3HaYeHus Kputepusi Ouiepa yxe B 2-TeTHHX
KyJIbTypax CYyIIECTBEHHO Bbimie 99 %-ro TabIMYHOTO YpPOBHS JOCTOBEPHOCTHU
pa3IMuuil MeXIy CpeTHUMH 3HaueHusMHU paHroBbix rpynn (F = 6,4 B 2 rona u
F =22,1 B 6 net ipu Fo 95 1a6:. = 2,78).

CBs13p MEXIy pa3Mepamu JepeBbeB MO AuaMeTpy B 6 ... 7 u 15 et Bos-
pactaet g0 ypoBHs 1 = 0,80 ... 0,85, T. e. paHroBBIif cTaTyCc CaMBIX KPYIHBIX U
OTCTAIOUINX JIEPEBHEB B 3TO BpeMs yKe B OCHOBHOM ormpenenwmicsa. C Bo3pacTa
9 ner 3HaYeHHUS KOPPENSHUOHHOTO OTHOIIEHUS Y)K€ IPEBBIINIAIOT YPOBEHb
n = 0,9, T. e. cBI3p MEXAy pa3MepaMH JEPEBbEB U WX MPUPOCTOM CTAHOBHUTCS
nouTH (QYHKIIMOHAJIBHOM: YBEMUMBAECTCS MPUPOCT U OBICTPO pacTeT AMCTAHIIUS
MEX/1y JI€PEBbSIMH BBICIINX M HU3LINX PAHTOBBIX TPYII, SKBUBAJEHTHO KJlaccaM
pocta. Ilo BceM cocTaBngomuM pocta oTcTaromue aepeBbs IV u V paHrosbix
rpynn npu BepositHocTy 0,9 u Beime yxke He cMoryT nepeitu B I u Il rpymmsr.
DTOT (haKT MOATBEP)KAASTCSA JaHHBIMH HaIIMX uccienoBanuii [3, 7]. B cocHsikax
10 90 % 3TuX epeBheB OTMUPAET B CTAAMU KEPIHIKA, B €IbHUKAX 3TOT MPOIIECC
UJET MeAJIeHHee, HO 3aBepIaeTcs MPaKTUYECKH TaK K€ — OTMHpPAHUEM B CTaJHuU
KEpIHSAKA WIHA IEPEX0I0M BO BTOPOH sIpycC.

B Tabn. 2 mpuBeseHa AMHAMUKA 3HAYCHHWN PEIYKIIMOHHBIX YHCEN Jepe-
BBEB IISTH PAHTOBBIX TPYMI (PEAYKIMOHHOE YUCIIO CPEIHETO JIepeBa MOIYIISIIAN
pasHo 1,00). Xopomro BUAHO, YTO UX YPOBEHb U3MEHSETCS MaJIO U CYIIECTBEHHO
CTaOMITU3UPYETCSl ¢ 5—7-JIETHETO BO3pacTa KyJbTyp. ITO 3HAYHT, YTO MPHPOCT
JIEPEBBEB JIOCTATOYHO TECHO CBSI3aH C MX pa3MepamMu U OHHU C 5 ...7 JET yCTON4H-
BO, Ha ypoBHe BeposiTHOCTH 0,8—0,9, COXpaHSIOT CBOI paHT B MOMYJISIUH (PaHTO-
BBII 3aK0H pocTa). [epeBbs | panroBoit rpymmsl pactyt o auamerpy B 1,3-1,4
paza, a mo wmacce B 1,8-2,0 pa3za OpicTpee CpeAHHX JEepPEBHEB
monynsiiiu - (11l paaroBast rpymma). HaoGopoT, CKOpOCTE pocTa 1o TnaMeTpy B
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Tabnuma 2
Bospacr PeyKIMOHHOE YHCIIO 110 AUAMETPY JICPEBbEB PAHTOBBIX TPYIII
KyJIbTYyp, J€T | I 1l I\ Vv
2 1,12 1,05 1,01 1,05 0,74
3 1,15 1,03 1,10 1,00 0,74
4 1,19 1,16 1,08 0,93 0,71
5 1,24 1,15 1,04 0,90 0,66
6 1,29 1,14 1,05 0,91 0,63
7 1,32 1,16 1,04 0,88 0,59
8 1,44 1,17 0,99 0,83 0,59
9 1,44 1,19 1,00 0,80 0,59
10 1,44 1,15 0,98 0,82 0,61
11 1,42 1,15 0,99 0,84 0,63
12 141 1,13 0,99 0,84 0,63
13 1,40 1,12 0,98 0,86 0,63
14 1,40 1,13 0,99 0,85 0,63
15 1,38 1,14 1,00 0,84 0,63

IV panrosoii rpynne cocrasiser B cpeadem 0,80 ... 0,85, a8V — 0,60 ... 0,65 no
OTHOILIEHUIO K CKOPOCTH POCTa CPEAHEro JepeBa. PeayKIMOHHbBIE YMCla OICHU-
BalOT 3HEPreTHUECKUH YpOBEHb POCTa AEPEBHEB pa3HBIX paHros u, no I'.P. Dii-
TUHTeny [14], UX «MHANBUIYATbHYIO CUITY» U KOHKYPEHTOCIIOCOOHOCTb.

B tabn. 3 mokazaHo J05eBOE y4acTHE JCPEBHEB PAa3HBIX PAHTOBBIX IPYIII
B CyMMapHOM IPHPOCTE BCel MOMYJSALUHU 1O IUIOMIAIN CEYEHHs CTBOJIA B KyJlb-
Typax enu. Kak BumumM, aepesbs | u Il panroseix rpymmn odpa3syroT Oosiee 60 %
CyMMapHOH JIpeBECHOI Macchl 1 npupocTta. Ha mpoTsbkeHunn Beelt (a3bl HHAWBY-
IyaJIbHOTO POCTa OHHM B 1,5 pa3za onepekanu cpeHHE JepeBbs U OoJiee YeM B JIBa
pa3a oCTalIbHYIO YacTh.

Tabnuma 3
IT OLICHT ACPCBLEB PA3HBIX PAHTOBBIX I'PYIIIT
Bospacr B CyMNE)apHOM H]II):)I/IpOCTepHO nnogla;m cequ]IJ/l}; CTBOJIA
KYIBTYP, JICT [ 1 I v V
3 30,0 20,0 30,0 10,0 10,0
4 27,8 33,3 16,7 16,7 55
5 33,3 25,9 18,5 14,8 7,5
6 35,6 27,7 15,6 15,5 6,6
7 35,4 27,8 19,0 8,9 8,9
8 445 25,2 14,2 10,3 5,8
9 38,0 27,0 18,3 10,7 6,0
10 38,3 22,2 19,3 13,3 6,9
11 35,4 24,2 18,9 14,2 73
12 35,8 22,0 19,2 14,4 8,6
13 35,3 22,5 18,6 15,5 8,1
14 37,3 26,0 17,3 12,0 7,4
15 32,4 26,2 21,9 12,5 7,0
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OTH pa3inuyusi COXPaHSIOTCS U B MOCHEAYIOMHX (a3ax pocra KylabTyp
enu, pu 3ToM JepeBbst | u Il paHTOBBIX Tpynnm HEMpPEPHIBHO HAKAILIMBAIOT U
HapaluBaIOT CBOE IPEUMYILECTBO B POCTE U 110 MACCE APEBECUHBI.

Ha nocnenyrommx 3tanax pa3BUTHS IPEBOCTOsI PAHTOBBIN CTaTycC, Ompe-
JeNUBIIMiCS B (ha3e MHOMBHIYATBHOTO POCTa, IO MEpPE BO3PACTaHUSI KOHKYpPEH-
UK MeHseTcsl pasHoHanpasieHHo. Otcraromue nepesbs |V u V paHroBeIx rpymmn
B OCHOBHOM OTMHPAIOT, JIMIIL HeOObIas ux 4actb (He O6onee 10 %) BxomuT B
rpymnmny uaupyomux. M3 kareropun cpeanux mno pazmepam aepesbeB (Il panro-
Bas rpymma) ot 20 1o 50 % mepexoauT B KaTErOpUIO OTCTAIOIINX, OOJIBITUHCTBO
COXpaHSeT CBOM CTaTyC W JIMIIL HeKoTopas yacTh (He Oonee 15 ... 20 %) mocre-
MEHHO BXOJIUT B COCTaB JOMHUHAHTOB [5, 8].

Hepesbs | u |l paHroBBIX rpymil, CONUAIbHBIA CTATYC KOTOPBIX ONpee-
nwics B (a3e MHAMBUIYATLHOTO POcTa, K Bo3pacty 40 ... 50 jer, kak mpaBuIo,
Ha 90 % cOXpaHSIOT CBOE TOMUHUPYIOIIEE MOJIOKEHHE.

PaccmoTpum auHaMuKy mokazaTenei pocTa JepeBbeB PazIMYHOTO PaH-
TOBOT'O CTaTyca Ha IpuMmepe KyJbTyp eId B Mepuoja ux pocta oT 25 mo 40 xer,
T. €. B pa3ax cMbIkaHus U xepaHsaka (KpacHobopckoe necHndyecTBo JIMCHHCKOTO
Jecxo3a-TexHuKyMa JIeHHHTpaackoit ob6nacTu). DTH KyJIbTYphl OBUIH 3aJ105KEHBI
B 1968 r. Ha BBIpyOKE eNbHHMKA-YepHUYHHKA BIaKHOTO. [louBa mojaroToBieHa
ryrom-kanaBokonaresneM JIK-2A. Crounble 60po3/bl BBIBEJCHBI B METTHOPATHB-
Hyto ceTh. I[locagka mpousBereHa 2-JETHUMH CESHIIAMH B IUIACTBI MO CXEME
3 x 0,7 m (4,2 ThIC. 3K3./Ta). B 25-meTHUX KynbTypax 3a0’KeHbl 0a30BbIE€ OIBITHI
C LEJBI0 M3YYUTh BIHMSHUE TYCTOTHI M Mep yXoAaa (BHeceHHe YIoOpeHHid, pa3pe-
KUBaHHUe u Ap.). HaOmroneHns 3a pocToM Mo AMaMeTpy KaKIoro JepeBa BENH 1o
BapHaHTaM OIBITOB KaXJble S5 JieT. 31eCh JaHbl Pe3yJibTaThl HAOJIOJCHUMH
3a 15 7eT Ha KOHTPOJIBHOM YYacTKe, IJle¢ HUKAKUX BO3JEHCTBUN HA JPEBOCTOM
HE OBLIO.

Tabnuna 4
Bospacr | Uncno |Cpennsist| Cpennmii Cymma 3amac ITpupoct
l'on KYJIBTYp, |[I€PEBBEB| BBICOTA, | IMAMETp, | TUIOMIAAEH CTBOJIOBOM CTBOJIOBOH
ydera et Ha | ra M cM CeyeHust JPEBECHHBI, | JpPEBECHHBI
CTBOJIOB, M>/Ta M*/ra 3a 5 ner, m°/ra
9.1 9.1 216 1311
1978 |25 1316 | 195 | 130 133 80,8 -
132 | 106 29,0 227,1 96.0
1983 | 30 13292 | 55 | 157 19,3 148.6 67,8
158 | 13.0 351 303.9 76.8
1988 | 35 2648 | Y75 | 175 24,0 208,6 60,0
180 | 143 394 366.5 62,6
1993 | 40 | 2456 | 95 | 189 28,4 2637 55,1

Ilpumeuanue. B uncnutene naHHble sl BCETO JIPEBOCTOS; B 3HAMEHATENE —
g 1000 caMbIX KPYIIHBIX JIEpPEBHEB.



14 E.JI. Macnaxos u op.

B Tabn. 4 npuBeneHa JMHaMHUKa TAKCAIIMOHHBIX MOKa3aTeled APEBOCTOS
B 3TUX KyJbTypax 3a 15 ner. Otnan nepeBseB cocTaBua 860 3K3., u3 HUX 97 % B
nocienHee necstuierue. KynapTypel pactyT Ha ypoBHe la xmacca OGonwmteTa,
CpelmHMM TOIWYHBIM mpupoct 15,7 M°. OcoObrit HWHTEpPEC BBI3BIBACT POCT
1000 caMbIX KpyMHBIX 5K3eMIUIAPOB. B Havyane neproaa HaOMIOASHUN MX OIS 110
yucny O0buta 30,2, mo 3amacy 61,6 %, T. €. OHU POCIH B CpEIHEM BIBOE OBICTpee
OCTAJILHBIX JIepeBbeB momyasuuu. B 40 ner ux [Jois8 Mo 4YuCly COCTaBWIIa
40,7, o 3anacy 72 %, u onu ganu 77,7 % Bcero npupocta 3a 15-neTHuit nepuo,
T. €. pociu B 2,6 pasza ObicTpee Apyroi yactu nomyisuuu. Eme xoHTpacTHee
oOpaTHbIi BeIBOA: ocTaibHble 70 % nepeBbeB (OTCTAIOMIMX B POCTE) 3a ITO XKe
BpeMsI IPOU3BENHN TOJbKO 22,3 % npeBecHoil npoaykiuu. [lockonbKy oTnam 3Tux
JIepEBBEB MPOJIOIKAETCS, a0COIIOTHAS I OTHOCUTENbHAS MPOAYKTHBHOCTD JAepe-
BbEB-JIHJIEPOB €IlI€ BO3pacTeT.

Hamu cocraBnena marpuma mepexojia IEpeBbEB W3 OJHUX CTyNeHeH
TOJIIMHBI B Jpyrue 3a 15-NeTHUl nepuoj HaOIIOJCHUM, MO3BOJISIONIAs OIICHHU-
BaTh BEPOSATHOCTH MEPEX0/a ACPEBHEB U3 MCXOJHBIX CTYIEHEH TONIIWHBI B IpY-
rue (tadi. 5). Tak, BEpOSATHOCTH OTHA/a B 5-6-CAHTUMETPOBBIX CTYIIECHSIX TOJIIIH-
HbI paBHa 78,4 %. Y 3THX JepeBbeB HET HUKAKUX IIAHCOB JIOCTUTHYTH TOJIIIMHBI
15 ... 16 cm, cpennuil mpupocT o auamerpy coctasui Bcero 0,41 cMm, xotd y
OCTaBILNXCS YKUBBIX OH B CPEeIHEM AOCTUT 2 cM. B 7-8-CaHTHUMETPOBBIX CTYMEHSIX
otran paBeH 37 %, CpemHUN MPUPOCT KUBBIX 2,2 CM U TONBKO 6,3 % 1epeBbeB
JOCTUTIIM TOMIKHEL 13 ... 16 cM, T. €. IepeBbsl, Y KOTOPHIX PEeAYKIMOHHOE YUCIIO
MeHbie 0,8, MpakTUYeCKW HE MOTYT BBIUTH B JYYIIYIO TIOJOBUHY MOITYJISIHU.
JlepeBbs U3 CTyIEHEH TOJIIMHBI 5 ... 8 cM, O€3yCJIOBHO, SBIISIFOTCS MEPBBIMHU
KaHJuJaTaMy B TIOCJIEAYIOIIMI OTHaJ, TaK KaK y HUX CaMbli HU3KUH U Majaro-
il Bo BpeMeHH mpupocT. JlepeBps u3 crymeneit 9 ... 10 cM — cpennue mo
pasmepam, OKOJIO TIOJIOBHHBI U3 HUX MEPENUIHd B JYYIIYIO TOJOBHHY MOMYJISIHH
(6omee 15 cm). U3 gepeBneB TommmHONM 11 cM u BeIe (PeAyKIIMOHHOE YUCIIO
6osee 1,2, 1212 3x3eMIUISIpOB, 3TO BTOpasi, Jiydlas MOJ0BUHA) TOJIBKO 76 3K3eM-
mwsipoB (11,4 %) cMecTHIIMCh B HIKHIOIO TOJOBUHY (PEAYKIIMOHHOE YHCIIO Me-
Hee 1,1), ocTtanpHBIE OCTATUCH JUAEpaMH B pocTe. MaTpuila mepexoioB CBUE-
TEJNBCTBYET, YTO 3TH JEPEBbsl COXPAHWIM CBOW PAHTOBBIN CTaTyC W JIUIEPCTBO B
pocTe WM Jaxke MOBBICKIN uX. KoaduimeHT Koppensinun Mexay pasMepamu

4501 nepeBbeB B 25 u 40 ner r = 0,929,
400 ¢ N} KOppCIFILIMOHHOE OTHOLICHHE T =
350 | \ = 0,933, T. e. cBA3p JMHCHHAs W
mgm - OYeHb TECHas, TMOYTH (YHKIH-
80y OHAaJIbHAsI.
E‘?W I Ha pucyHKe npuBejieHa u-
S0 T HaMWKa BKJIaJa JEPEBHEB PAHTOBBIX
00 rpynn |-V B 3amac apeBocTos enu
0 mo romam pocta ot 20 go 40 ner.
0 2 3amac Bospoc co 130 1o 420 m/ra,

Bospaem rem MPU 3TOM JI0JISI B HEM



Tabnuma 5

Cryness Uucno nepeBbeB Ha | ra no cryneHsM ToauuHbl B 40 jer, mT. Cpennuii |Cpennuii npupoct 3a 15 set| IIpouenr |Pexykuuon-
TOJIIMHBI Otnan JaMeTp o 10 MJIOIAAN | IPUPOCTa | HOE YHCIIO
B25ner,cMm| no |mocme| 5-8 | 9-12 |13-16 | 17-20 | 21-24 | 25-28 | Beero | B 40 ner, | nuamerpy, CEUEHHUs] | IO 3amacy | JepeBbEB
25 ner |25 ner cM cM crBona, cM> | 3a 15 mer | B 40 et
1-4 884 - - - - - - - 884 - - - - -
5-6 - 540 | 120 24 4 - - - 688 5,91 0,41 6,0 1,5 0,5
7-8 - 256 | 132 | 260 | 44 - - - 692 8,86 1,36 17,5 6,7 0,7
9-10 - 48 - 328 | 312 36 - - 724 12,42 2,92 50,2 18,6 1,0
11-12 - 12 - 64 | 316 | 268 4 - 664 15,75 4,25 90,9 30,2 1,3
13-14 - 4 - - 28 272 | 92 4 400 19,36 5,86 151,2 29,5 1,6
15-16 - - - - - 32 84 8 124 21,63 6,13 178,7 10,8 18
17-18 - - - - - - 16 8 24 23,90 6,40 208,9 2,7 2,0
Bcero | 884 | 860 | 252 | 676 | 704 | 608 | 196 | 20 |4200| 12,30 3,30 95,5 100,0 1,0
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nepeBbeB | u Il panroBeix rpymm (damaepsl, ux okomo 1000 »k3./ra B
40 net) npessicuna 70 %.

Htak, OCKONBKY OYyAyIIN COUUANBHBIN CTaTyc AEpPEBbEB, UX MPOIYyK-
TUBHOCTb ¥ YCTOWYHMBOCTB OTPEACISIIOTCS B OCHOBHOM B (pa3e MHIAMBHUIYAILHOTO
pocTa HacaXICHHUS, €CTh OCHOBAHHE CUMTATh, YTO PEIIAIOMINM (aKTOPOM TaKou
muddepeHnInanuy CIyKUT UX UHIUBUIYaIbHbIA (SKOT€HETHYEeCKUH) TOTeHIUAI.
B nokanbHBIX rpymnmax AepeBbEB B APEBOCTOE POCT KKAOTO W3 HHUX SIBISIETCS
MPSIMO BEICOKOJETEPMUHUPOBAHHON (PYHKIIMEH NX PAHTOBOTO CTATycCa.
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Cubupckuii rocy1apCTBEHHBIH TEXHOIOTUYECKHH YHUBEPCUTET
Wucturyt neca uM. B.H. Cykauesa CO PAH

MuponoB Ilerp Buxroposuu poamics B 1950 r.,
oxonuu B 1973 r. KpacHosipckuii Tocy1apCTBEHHBII
YHHBEPCHTET, KaHAUIAT OMONOTMYECKUX HAyK, IO-
LEHT Kadepbl XUMHIECKOH TEXHONIOTHHU APEBECHHBI
CHOMpCKOro ToCyIapCTBEHHOTO TEXHOJIOTHYECKOTO P ﬁ
yHuBepcurera. Hmeer Oonee 35 meyatHbix pador B
obnacTn OHO(PU3NKH BOAHBIX CHUCTEM, (DH3HOIOTHH

op
YCTOMYMBOCTH [PEBECHBIX PACTCHHII K HU3KHM TEM- —
neparypam. A /]

JlockyroB Cepreit PemxunanbnoBud poausics B
1951 r., oxonumi B 1973 r. KpacHosipckuii rocynap-
CTBCHHBIi YHUBEPCHUTET, KAHAMIAT XUMHUYECKHX

HayK, 3aBeAylolui Jsabopartopueil XMMHM pPacTH-
TeNbHBIX pecypcoB MucruryTa neca um. B.H. Cyka-
gesa CO PAH, unen KoopaunannonHoro cosera mo &
COBPEMEHHBIM  HpobieMaM  JPCBECHHOBEACHHSI.

I/IMCCTV45 HAy4HBIX MyOJMKaLMid 1o npobiiemMe B3a- o
UMOJIEHCTBHS IPEBECHHBI C (HH3HUSCKH aKTHBHBIMU .
HU3KOMOJIEKYJIIPHBIMU BEILIECTBAMHU. x

NCCJEJIOBAHUE MOPO30CTOMKOCTH JIPEBECHBIX PACTEHUM,
HUHTPOAYILIMPYEMBIX B JIEHJIPAPUA UHCTUTYTA JIECA CO PAH

L~ -
-~ - 0

HU3KOTEMITEPATYPHBIV TEPMUYECKWIN AHAJIN3 BETETATUBHBIX
OPI'AHOB KJEHA OCTPOJIMUCTHOI'O, OPEXA MAHBUYKYPCKOI'O
1 JIOXA CEPEBPUCTOI'O"

[loka3zana BO3MOJKHOCTb MCIIOJIB30BAHMS METOAOB HU3KO-
TEMIEPATYPHOI0 TEPMUUECKOrO aHaIHu3a AJIs OLEHKH MOPO30CTOMKO-
CTH PacTeHUH-HHTPOAYLEHTOB. OIpeaeseHsl MUHIMAIbHBIE TEMIIE-
paTypel yCTOMYMBOCTH BETETAaTUBHBIX OPraHOB U KOJUYECTBO HEBBI-
MOpaXMBaeMON BOJBI B XUBBIX TKaHAX. YCTAHOBICHBI Oe30I1acHbIC
YPOBHM €€ COJepXKaHHsi B TeMIlepaTypHoM wuHTepBaie oT 0
1o — 60 °C.

The possibility of using methods of low-temperature thermal
analysis for estimating frost resistance of introduced plants has been

" PaGoTa BIIOTHEHA PH (PMHAHCOBOI MOIEPIKKe KpacHOSPCKOro KpaeBoro
¢onna Hayku. I'pant 3F0172.

2 «JlecHoii xypHam» Ne 4
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demonstrated. Minimal resistant temperatures of vegetative organs has
been determined as well as the volume of non-freezed water in alive
tissues. The safe levels of its content has been set up within the
temperature limits of 0 ...—60 degrees C.

B nennpapun Uuctutyra neca CO PAH coznana xoiuieKnus APEeBECHBIX
JEKOPATUBHBIX PACTCHUH W3 Pa3IMYHBIX OOTaHWUKO-TeOTpapuUecKuX PErHOHOB
Poccun, ctpan OmKkHEro U AajgbHero 3apyoexbst [1]. Ha 6ase atoit komtekim
BEAYTCS WCCIEAOBaHMUS MO MHTPOAYKUUHM U aKKIMMAaTU3alM{d PAacTeHUH, B TOM
Yrcie BBIACTSAIOTCS BUIBI, IEPCIICKTUBHBIC JUIS BhIpAIIMBaHuA B ycinoBusax Kpac-
HOSIpCKa. B cBsi3uM ¢ 3TUM Ba)KHO pa3paboTaTh 3KCIIPECCHBIE METOBI OLICHKHU MO-
PO30CTOMKOCTH MHTPOAYLIEHTOB ISl BBISIBICHHS JOCTATOYHO YCTOMUYUBBIX U IEP-
CIEKTHUBHBIX B TUIAHE aKKIMMAaTH3AIMU BHJIOB.

Lenp nanHO#N paboOTHl — M3YYUTH OCOOCHHOCTH (ha30BBIX IMPEBpAIICHUN
BOJBI B )KM3HEHHO Ba)XKHBIX OPraHax M TKaHAX 3UMYIOIIUX PacTEHHH MeToJamu
HU3KOTEMIIEPATYpPHOTO TEPMHUYECKOTO aHalHM3a, YCTAHOBHTH CBS3b XapakTepa
KPUCTAJTM3AIKU BOABI C YCTOWYMBOCTHIO K HU3KUM TEMIIEPATypaM.

Jnst uccnenoBaHuid BHIOpaHbI TPU BHAA MHTPOAYLIEHTOB: KJIEH OCTPO-
muctablid (Acer platanoides L.), opex manmpwkypckuid (Juglans mandshurica
Maxim.) u nox cepedpucteiii (Elacagnus argentea Pursh.). O6bekrom cpaBhe-
HUS CITy’KHITa JTUCTBeHHKIA cuoupekas (Larix sibirica Ldb.) kak manbosnee mopo-
30CTOMKHIA SKOJOIMYECKH IIACTHYHEIHN Bux [2, 3].

B mocienHue roabl 3MMOCTOMKOCTH KJIEHa, OpeXxa MaHBWKYPCKOTO U JIoXa
OIIEHWBAJIM TI0 OOMIETPUHATON CeMHUOAJUTBHON IKale, pekoMeHmnoBaHHOH CoBe-
TOM O0TaHMYeCKUX cafoB [1]. DT BUABI OTHOCHTEIHFHO YCTOWYMBHI B YCIOBHUSIX
KpacHosipcka, uX 3MMOCTOHKOCTh B pa3Hble rojnbl oreHuBanu Oamtamu | — Il
(I — moGeru ne odmepaatot; I, 11l — oOmep3aer cooTBeTcTBeHHO HE Oosice SO u
50 ... 100 % mnuHBI 0HONETHUX 1M00EToB). [10CKONBKY MOBPEXAATUCH TIIaBHBIM
o0pa3oM OJHOJIETHUE MOOErH, TO OHHU, & TAKXKE BEreTaTUBHBIC IMOYKH OBUIA HC-
MOJIb30BaHBI B KA4eCTBE 00pa3IioB JUIsl UCCIICIOBAHUSI.

Huskoremneparypusiii Tepmudecknii ananus (HTA) oTpe3koB Mex10y3-
T OJHOJIETHUX MOOEroB, OTPE3KOB MOOEroB C MOYKAMHU, OTHAEIBHBIX IOYEK, a
TaKXKe U30JUPOBAHHBIX TKaHEH MPOBOJWIN Ha YCTaHOBKaX IU(PPepeHINATEHOIO
tepmuueckoro ananmza (JTA) u muddepeHnmanbHOl CKaHUPYIOMIEH KalopH-
metpun (JACK) [2, 3]. OGpasupl oxiaxiand OT KOMHATHOW TeMIIepaTypsl /0
— 60 °C co ckopoctsimu 20 u 5 °C/u. IlapannenbHO B TaKuX K€ yCIOBUSX OXJIa-
XKIand Lesible MoOern AJsl BBIABICHUS MOBPEXACHUHA IPHU 3aMOPAXUBAHUM.
OO6pa3npl OTOMpaNM IMOce BXOXKICHHUS PACTEHHH B COCTOSHUE BBIHYKICH-
HOTO TIOKOSI W XpaHWIM B MOPO3WIBHOW Kamepe IMpH TeMIepaType
—(10...12) °C.

Ionmy4eHsl u npoaHaTU3UPOBAaHBI TEPMOIPAMMBbI 3aMOPaKUBAHHUA 00pa3-
LOB C Pa3lWYHON CKOpOCThIO. Bo BCcex ciydasx yCTaHOBJIEHBI CYIIECTBEHHBIC
pasnuyMs  xXapakTepa KpHUCTAJUIM3allMM BOJABI B TKaHAX To0era M IOYKax.
Hekotoprle u3 tepmorpamm, nosyueHssie MetogoM JTA, npuBeaeHsl Ha puc. 1.
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Temnepamypa, ¢

B kcuneme KieHa OCTPOTUCTHOTO OOHAPYKEHBI HU3KOTEMIIEPATypHBIE
sx3otepmbl (HTD) ¢ makcumymamu oxono —30 u —48 °C (mpu CKOpPOCTH OXJia-
xneans ~ 20 °C/a). Ilpu memnernom oxnaxneHnn HTD coxpaHsiack TONBKO B
unTepBane Temreparypsl — (40 ... 55) °C (puc. 1, kpuBas 1), 4To CBSA3aHO C KpH-
CTaJUIM3alel MEePeoXJIAXKICHHOW BHYTPHKIETOYHOM BOABI B JKHMBBIX KIIETKAaX
kcunembl. Benmuanna mepeoxnaxaenus pocturana 40 °C (Temmeparypa miaBie-
Hust okotio —8 °C). B aToM ciryyae KpucTaIn3anys IpUBOAUIIA K THOEIH KIIETOK,
YTO BBIPA)XAJIOCh B IOTEMHEHUU COOTBETCTBYIOIIEH YacTH KCHJIEMBL. JTOT (akT
CBUJETEIBCTBYET O HyKJIEAllMM JbJIa B MEPEOXJTaKIACHHBIX KJEeTKaxX MO TeTepo-
TreHHOMY MexaHu3Mmy [4] u, B CBOIO ouepenb, MO3BOJSET CHAENaTh BBIBOJI O
HJINYMU B HUX BEILECTB, O0JIAAAIONINX CUIbHOW aHTUHYKJICAHOHHON aKTHBHO-
CTBIO.

HTD B kcuiieme moberos kiieHa OrpaHUYMBAET €r0 YCTOWYUBOCTh TEMITE-
parypoil Hauajla KpUCTAJUIM3ALMU TEePEOXJIaKACHHON BOABI BHYTPH KIETOK, HA
YTO YKa3bIBA€T HHTEHCHUBHOE IIOTEMHEHHE KCUIIEMBI NIPH JaJIbHEHIIIEM CHIPKEHHH
temneparypsl 10 —50 °C.

[Ipy oxnaxaeHUH LENbIX OTPE3aHHBIX MOouYeK co ckopocThio 20 °C/a Ha
(oHE NMUKa TEIUIOBBIACIECHUS PETUCTPUPOBAIIN OTIENbHBIE 9K303¢(dekTrI (puc. 1,
KpHBast 2), CBSI3aHHBIE C KPUCTALTM3AINEH YMEPEHHO MePeOXIIaKAeHHON BOJIbI B
OTACTBHBIX MPUMOPAMSAX WM Tpynmnax kietok. Hamumume Takux sk303ddexros
BCErJa COMPOBOXKAAJIOCH TMOENBI0 MEPUCTEMAaTHYECKUX TKaHEH. YMeHbIeHHE
CKOpOCTH OoxJIaxkaeHus 10 5 °C mpUBOAMIO K MCUE3HOBEHHIO OTHEIBHBIX K-
303 PEeKTOB M COXpaHEHHUIO )KU3HECTIOCOOHOCTH MEPUCTEM. Y CTAaHOBJICHO, YTO C
HavyaJoM KPUCTAJUIM3ALMK BOJBI B TKAHAX, MPUJIETAIONIMX K 3a4aTKaM JINCTHEB
(OCHOBHOHM TIHK BBIJCICHHS TEIUIA), MPOUCXOIMWIO YaCTHYHOE O00E3BOKHWBAHHE
MEpPUCTEMATHUECKUX TKaHEH BCIIEACTBUE MHIPALMM BOJBI K 30HaM JIbI000pa3o-
BAHMSI BHE 3THUX TKaHEH.

B TkaHsx mo0eroB u mo4ek joxa cepedpucroro (puc. 1, kpussie 3 u 4)
OTCYTCTBYIOT BbIpakeHHble HTO, naxe mpu BBICOKOM CKOPOCTH OXJIAXICHUS.
Kpucrannuzanus HaunHaercsi B TKaHsAX KcuiieMbl (—8 °C) M MOuYedHBIX Yemrysix

2*
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(12 °C). JIppooOpa3oBaHUE COMPSIKEHO C 0OC3BOKMBAHUEM TKAHEH MEPHCTEM.
CxopocTb 00€3BOXHMBAaHHS JJOCTATOYHO BBICOKA JUIS NMPEJOTBPALICHUS KPUCTAN-
JIM3aLMY [EePEOXJIAXKACHHON BHYTPUKIETOYHOW BOABL. TemMIeparypHas rpaHuna
YCTOHYMBOCTH B 3UMHHX YCIOBHAX MOXeT nocturats — 60 °C.

[Ipu oxyaxaeHnn oYeK opexa MaHBWKYPCKOro co ckopocThio 20 °C/ua
Haomoanace HTO ¢ makcumymom okoso —23 °C (puc. 1, kpuBas 5), csi3aHHas ¢
KPHCTAJUTH3alHel B MEPUCTEMAaTHIECKUX TKAHAX, YTO HMPUBOAWIO K MX THOEIH.
[Ipu cxopoctu oxnaxnenus 5 °C/a TermnoBoit 3¢ (deKT yMeHbIIaNCs, a MAaKCUMYM
9K30TepMBI cMmemaics B oonacts — (30 ... 35) °C (puc. 1, xpusas 6). Ilpu sTom
BU/IUMBIX TIOBPSKACHHH ITTOYEK HE HAOIIomanoch. TemmepaTypHbIC TPaHHIIBI
ycToiunBOCTH cocTaBisitoT — (40 ... 45) °C. Ilobernm He MMEIOT BBIPAXKEHHOM
HTD.

Metonom JICK m3yueHsl TemmepaTypHble 3aBHUCHMOCTH TEILIOEMKOCTHU
MOYEK M KCWIEMBI. YCTaHOBJICHA 3aBUCHMOCTD COJICp)KaHHs He3aMep3IIel BOJIbI
OT TEMIIEPaTyphl U ONPENEeNICHO KOJINYECTBO HEBBIMOpakuBaeMoil Boxbl. [loka-
3aHO, YTO NPU CHIKEHHU Temmeparypsl 10 —60 °C B TKaHIX eIme COXpaHsIeTCs
nepeoxiaXIeHHas: BOJIA, KPUCTAUIN3AIMSA KOTOPOH NPH NabHEHUIIEM OXJIax/e-
HUM HE perucTpupyercs B Buae 3k303¢dexros. Ha puc. 2 npuBeneHs! pe3ynbTa-
TBI OIIPE/ICIICHHS CO/IEPKAHMS He3aMep3aloIeil BOJIBI B Pa3IMYHbBIX 00pa3nax mpH
cHmkeHun Temmepatypel g0 —60 °C. B 3THX ycJOBHSIX OHO COCTaBIISIIO
0,38 ... 0,47, a mpu oxnaxaenuu g0 —120 °C 0,25 ... 0,33 r Ha 1 T cyxoro Belie-
CTBa.

B cBsi3uM ¢ 3TUM HMHTEPECHO OTMETHTH TaKKe, YTO >KU3HECHOCOOHOCTDH
TKaHell MepHcTeM MOYeK W TKaHeW KCHIIEMBl COXpaHsylach B TOM Ciydae, KOrja
ipu poctmxernn Temnepatypsl —30 °C (T. e. mocie 3aBepIIeHns OCHOBHOTO MTHKa
BBIJICJICHUS TeIia) 3amep3ano He Ooree 64 ... 66 % BojbI, CIOCOOHON KpUCTa-
nu30BaThCs. B TO ke Bpems conep)kaHHe He3aMepalied BOABI, HaxXOoAslelcs B
paBHoBecuu co JbjoM npu —30 °C u criocoOHOH K 3aMep3aHuIo MPH JaIbHEHIIeM
CHWXEHUU TemrepaTypsl, coctasisier 0,5 ... 0,7 r Ha 1 r cyxoro BemiectBa. Ta-
kuM o6pazom, mipu — 30 °C B TkaHsax umeercs 10 30 % mepeoxmaxxAeHHON BOJIBL.

200 (
4

i / Puc. 2. 3aBUCUMOCTDH TEMIOMOTIOIIEHHUS Bu 00-
< Boda pa3iax BereTaTHBHBIX OPTaHOB M TKaHEH OT
cf 4 COJIEpXKaHUSI BOJABI TIPH Pa3MOpPaXMBAHUHU (KO-
§ w /| JIUYECTBO He3aMep3Ilel BOJbI OIpenessieTCs
§ / M0 TIEPECEUYCHUI0 COOTBETCTBYIONINX JIMHHMA C
S / OCBIO COZIepKaHus BO/IbI): 1, 2 — MOYKH U KCH-
§ ak 2 A 7 jeMa KieHa;, 3, 4 — MOYKM M KCHJIEMa JI0Xa,
S 5 — moukM opexa MaHBIKYPCKOTO

7 492 04 g5 98 10
Codeoxanue Bod, T W ir Cyxoen Sewecmba
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OnHa gacTh 3TOH Macchl BOJIBI MUTPHUPYET U3 KHUBBIX KJIETOK U KPUCTAILIH3YETCS
B 30HAaX JIbJ000Pa30BaHMUs, PACTIONOKEHHBIX B MPUIICTAIONINX TKaHAX, Apyras (10
0,14 ... 0,15 r Ha 1 T CyXOro BelIeCTBa) MOXKET COXPAHATHCS B KIETKax 0e3 KpH-
CTaJUTM3AIMH AaXKe IPU JOCTHKEeHNH TemrepaTypsl — 60 °C.

B mo6om cirygae (mpu mHammunu HTO, kak y KieHa OCTPOIMCTHOTO, U B
ee OTCYTCTBHE) B KJIETKaxX MMEIOTCS BEIIECTBA, OOJIAAIONINE CHIIBHBIM aHTH-
HYKJICAIIMOHHBIM JeiicTBueM. OHHM NPEeNOTBPAIAIOT BHYTPHKJIETOYHYIO KpH-
CTAJUIM3aIMI0 (O OIMpPEeCHHOTO TEMIEepaTypHOro MNpezesa), 4TO MO3BOJSIET
pacTeHUsIM BBDKUBATH HPH JOBOJBHO CHIBHBIX MOpO3ax. MOXHO MpeAaroio-
’KHTh, YTO 3TH BELIECTBA SBJIAIOTCS CICIU(PUUSCKUMH OelKaMM, KaKk ¥ B MEpH-
CTEeMAaTHYECKHX TKaHSIX MOYEK JTHCTBEHHHIIBI CHOUPCKOM.

Kpucranmusanust Boxsl B HENBbIX MoOerax KICHa, JIOXa U Oopexa MaHb-
WKYPCKOTO HaYMHAETCS MpU OoJiee HU3KUX TEMIIepaTypax, 4eM y JHCTBEHHHIIBI
CHOUPCKOM. DTO MOBHIIIACT BEPOSITHOCTH TIOBPEKACHHUH MPU PE3KUX KOJIeOaHUIX
3UMHEH TeMIeparypsl, TaKk Kak MpHU ee U3MCHEHHH MOXKET He XBaTUTh BPEMEHU
JUISL TOCTHKEHUs 0€30IIacCHOTO YPOBHS COAEPKaHUSI OCTATOYHOM BOJBI B JKUBBIX
KIIETKaX.

Buvisoowi

MeToabl HU3KOTEMIEPaTypHOIO TEPMUIECKOTO aHAJIN3a MOTYT OBITH HC-
ITOJIB30BaHBI [UIsl OLIEHKH MEPCHEKTUBHOCTH MHTPOMYKIUHM PAaCTEHHH IO MOKa3a-
TEJISIM UX MOPO30CTOUKOCTH.

HccnenoBanre ¢a30BbIX NpeBpaIleHUil BOABI B TKAHAX 3UMYIOIIUX pac-
TEHUH TO3BOJSET YCTAHOBUTh MEXAaHHW3M YCTOMYHMBOCTH K HU3KHM TEMIIEpaTy-
pam, OLIEHUTDH YCJIOBUS OXJIQKICHUS, MPH KOTOPBIX PACTEHUsI CIIOCOOHBI BBLAEP-
JKUBATh 3UMHHUE XO0JIOJA.

MerToa gaeT BO3MOXKHOCTb OBICTPO ONPEIETIUTh TEMIIEPATYPHYIO IPaHHILY
YCTOMYMBOCTH pacTeHuid, umetromux HTD B kcuneme win movkax.

B tex cnyuwasx, korma HTO orcyrcrByrot, JICK-kpuBble 3aMopaxuBa-
HUS — OTTauBaHMsI MOYKHO MCIIOJIB30BaTh I ONPEEIICHUS] KOJIMYECTBA KPUCTAII-
JU3YIOIIEHCs BOABI B PA3IMYHBIX TEMIEpPATYpPHBIX HWHTEpBajlaX M yCTaHOBHTH
TEMIIEpPaTypHbIe TPAaHUIBI YCTOMYMBOCTH BETETATHBHBIX OPraHOB pPACTEHUIl-
WHTPOAYIIEHTOB.
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B.A. KOJIOMBILIEB
Wuctutyt neca Kapensckoro HIT PAH

KonombiieB Buktop AeKCaHApPOBUY pOIAUICA B
1953 r., okonumn B 1975 r. Kapenbckuii rocynap-
CTBEHHBIH IeNarorndeckuil MHCTUTYT, KaHAUIAT Teo-
rpaduUecKuX HayK, CTapIIMii HAay4YHBIH COTPYIHHK
11a00paTOpUM HKOJIOrHU JiecHbIX JaHamadro MHcTu-
TyTa neca Kapensckoro HI[ PAH. Iwmeer Gomee 20
MIEYaTHBIX PaboT IO BOIIPOCaM CTPYKTYPHI 3a00JI04eH-
HBIX DKOCHCTEM, €CTECTBEHHOH M aHTPOIOIeHHOU
JIMHAMUKH JIeco- U 00JI0TO0Opa3oBaTeNBHOTO IpoLec-
COB B TaexHBIX Janamadrax Kapemmm.

JAHAINA®THBIE ACIIEKTBI PACITPOCTPAHEHUSA
N UCITOJIB30OBAHU A 3ABOJIOYEHHBIX JIECOB

Ha 3oHanbHOW JlaHAMaTHO-TUIIONIOTHYECKOH (reorpaduye-
CKOIf) OCHOBE IaHO MpPEACTABICHHE O IPOCTPAHCTBEHHOM pacIpo-
CTpaHEHUHU 3a00O0UYEHHBIX (3a00TaYMBAIOIINXCS) JIECOB B Ipenenax
ceBepo- U cpenHeTaexHOl nox3on Kapenuu. Ilokazana 3aBUCHMOCTb
OTHOCHUTEJIHOTO y4acTUsl 3a00JI0UYEHHBIX JIECOB B CTPYKType JaHA-
mapTOB OT 30HAIBHO-KIMMATHYECKUX M IeOMOP(OIIOTHYECKUX YCII0-
Buil. IIpuBeneHbl HEKOTOPBIE PEKOMEHAALUU IO IPOMBIIUIEHHOMY
OCBOCHHIO JIECOB U FHIPOJICCOMEIHOPALIUH.

The presentation of spatial spreading of waterlogged forests
within northern taiga and middle taiga subzones of Karelia is given on
the landscape-and-typological (geographical) basis. The dependence
of relative participation of waterlogged forests in the landscape
structure on zone-climatic and geomorphological conditions is
presented. Some recommendations are outlined for industrial forest
development and hydroforest amelioration.

Coznannie €OMHOM CHCTEMBI OpraHM3alMM JIECONOIb30BaHMs JUIsl paiio-
HoB CeBepa eBporeiickoit yactu Poccun Ha nanama@THO-THIIONIOTHYECKOH OCHO-
Be siBisieTcst omquuM u3 pasneno 'KHTII «Poccutickwmii mecy». B cBsizu ¢ aTum mis
JIECOBOJIOB IPECTABIIsIeT MHTEPEC M3ydeHHE JIaHAMAa(THBIX acleKTOB PacIpo-
CTpaHEHUS U UCIIOJIb30BaHuUs 3a00JI0UEHHBIX JiecoB Ha puMepe Kapenuu.

3abonoueHHbIC ¥ 3200IaYMBAIOIINECS JIeCa B TACKHOH 30HE SBIISIOTCS
Ba)KHBIM KOMITOHEHTOM €€ CTPYKTYpHOU opraHu3anuu. Mx BeIIEISIOT 110 TOpd -
HOM 3aJIe’Ku TOMHMHOMN 10 0,3 M, T. €. 110 TIIyOHHBI, C KOTOPOI KOPHU JePEBLEB
CIOCOOHBI TMOJTyyaTh NHUTATeNbHbIE BELIECTBA M3 MWUHEPAIBLHONW YacTH MOYBHI.
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3abo0ueHHBIC Jieca MPEACTABIIIOT OOJBIION TEOPETHUCCKII HHTEPEC U IPAKTH-
YEeCKyI0 3HAUUMOCTh BBHJIY MX IIMPOKOTO PACIPOCTPAHEHHS, THIIOIOTHYECKOTO
pa3zHooOpa3us B TaeKHOW 30HE M HEOOXOAMMOCTH OCOOBIX PEKHMOB HX IKC-
wryaTanud. Kpome Toro, oHM OOBEKTHBHO CITY>KaT OCHOBHBIM THAPOJIECOMEIIH-
OpPaTHBHBIM (HOHIOM.

Wzyuennio ka4ecTBEHHBIX MPH3HAKOB 3a00JI0YEHHBIX JIECOB U JIECHBIX
00JI0T, B YaCTHOCTH XapaKTEPUCTHKE THUITOB M SHAOJMHAMUYECKUX PSIOB UX pa3-
BUTHS MO/ BIUSHUEM U3MEHEHUS THAPOJIOTHIECKUX W TPOPUUECKAX  yCIOBHIA,
nocBslieHa oOmwupHas sutepatypa [8,9, 11, 15 u ap.]. TpyaHocTs 3akmova-
eTcs B ONpEACICHUHU IUIOUIagd, 3aHuMaeMoil 3a00Mo4YeHHBIMU Jecamu. s
KPYITHBIX TaeKHBIX PETHOHOB TAaKUX NAaHHBIX HET [3]. DT0 00yCIIOBIEHO TEM, UTO,
BO-TICPBBIX, Pa3BUTHE 3a00JIOUCHHBIX JIECOB B JIECHBIC WJIM OTKpBIThIE 0OJIOTa B
OIpeIeNICHHbIC OTPE3KU BPEMEHH MPOUCXOUT HEJIMHEWHO; BO-BTOPBIX, OHH (H-
3MOHOMUYECKH OIHOPOIHBI C JIECHBIMH OO0JIOTaMH, U BHU3yalbHO HEBO3MOXHO
OTIPEIETTUTh OCHOBHOW KAaYECTBEHHBIN TMPHU3HAK 3a00JO0YEHHBIX JIECHBIX IKOCH-
CTeM — TOJIMHY TopdsHo# 3anexu. CrulomIHas 30HAMPOBKA, MO3BOJISIOIIAS
YCTaHOBUTH TOJIILY TOpda, ellle MeHee OCYIECTBUMA.

JlanmmadgTHEI METO/T HCCIIEIOBAHUS TIO3BOJISIET TOIYYUTh OIICHOYHYIO
WHPOPMALIUIO O PACTIPOCTPAHEHUH M CTPYKTYypE IKOCHCTEM, B TOM uHcliie 3a00-
JIoueHHBIX JiecoB. B Kapenuu monydeH oOIMIMPHBIA 3SMIMPUUCSCKUNA MaTepUal,
MTO3BOIISIONIUI SKCTPATIOINPOBATH €T0 Ha 3HAYUTEIbHBIE TEPPUTOPHH B TIpeneax
CeBEPO- M CpeaHeTaeKHOW Moa30H. JlaHamadThl BRIASISIN MO MPU3HAKAM WX
Mop(doreHnesa, T. €. B OCHOBY OBbLI IOJIOKEH KiIacCU(DUKAIIMOHHBIN (THUIIOIOTH-
yeckuil) mpuHmwmm [2, 10, 13]. Bcero B Kapemuu Beimeneno 6 mopdorenernye-
ckux rpymm u 20 tunos maHmmadra (tabn.l, pucyHok). CTpyKTypy MX dKOCH-
CTEeM H3ydalld MeToZioM npodunrpoBanus. [Ipodunm mpokiagsiBanu B npene-
JaxX BBIJICJICHHBIX JaHTAQTHBIX KOHTYPOB MEPIEHAMKYISIPHO JJIUHHBIM OCSIM
OpUEHTHPOBAHHBIX (hopM penbeda. Ha HUX ompenensuii mpoTsHKeHHOCTh (aruit
(OMOTEOIIEHO30B) 110 TpyINIaM PacTHTEIBHBIX (pOpMAlMii U THIIAM B COOTBET-
CTBHH C I'paHHUIIaMH (PUTOIICHO30B, WX IMOJIOKEHHE OTHOCUTEIHHO (HhOpM dIIeMEeH-
TOB Me3openbeda W ap. 30HAMPOBOYHOE OYypeHHWE IMO3BOJISIIO BBHIIEISTH TPU
OCHOBHBIEC KaTerOpHUU 3eMelb: CYXOJOJbHbIC (He3a000ueHHbIE), 3a00I0UeHHbBIE
(3abonmauuBaroniuecs) ¢ tojiiei Topda 10 30 cM u O0NOTHBIE HA TOPPAHBIX MOY-
Bax ToJmuHOM 6oiee 30 cM [5, 6, 9].

B manHOil cTathe paccMOTpeHBI JHINb HauOoJiee 0OIIHe 0COOEHHOCTH
pacnpocTpaHeHus 3a00JI0UEHHBIX JIECOB HA YPOBHE OCHOBHBIX MOp(OTrcHETHYE-
ckux Tpynn naHmmadTa. B oTIMYME OT MIeCTH TPYNI, TNPEACTABICHHBIX B
cxeme ux knaccudurarmu [13] (Tabn.1), 3meck maHBl Tpu B Ooyiee TeHEPaIN30-
BaHHOM BHJIE C YYETOM IOJI30HATBHBIX OCOOCHHOCTEW: 1) 03epHO-JIETHUKOBBIE U
MOpCKHE paBHUHHBIC, 2) JIEIHUKOBBIC M BOJHO-JICTHUKOBBIC XOJIMHCTBIE U TPSI-
JIOBO-XOJIMUCTBIE, 3) JACHYJAlIMOHHO-TEKTOHHMYECKHE  XOJIMHUCTO-TPSAOBBIC U
IpSAAOBHIE.

B nanpmadrax cpenHeTaeKHON MOJ30HBI MCCIEOBaHUs OBUIM TIPOBE-
JIeHbl Ha 27, ceBepoTaeykHOM — Ha 15 npoduisax. OOmmas npoTshKeHHOCTh MPOQH-
neit oxoio 200 km.
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Taonuma 1
[Ipeobnanaromme CreneHb 3200J109€HHOCTH
MECTOOOHTaHHUS CUJTbHAS CpenHss cnabas
(10 KOpEHHBIM (>50 %) (20...50 %) (<20 %)
JIPEBECHBIM IIOPOAaM)
I. O3epHble, 03¢PHO-ICTHUKOBBIC U MOPCKHE PaBHUHEI

EnoBsie 1 2 -
CocHoBbIE 3 4 5

I1. JlenHMKOBBIE M BOAHO-JICHUKOBBIC XOIMHUCTO-TPSIOBBIE M XOJIMHUCTHIC
EnoBrie - 6 -
CocCHOBBIE 7 8 9

I11. JlenHNKOBO-aKKyMYJIATHBHBIE CIIOKHOTO penbeda
EnoBere - - 10
CocHoBble - - 11

IV. JlenynalinoHHO-TEKTOHUYECKHAE XOJIMHUCTO-TPSIIOBBIE, B TOM YHCIIE C KOMILJIEKCOM
JIETHUKOBBIX 00pa30BaHUI U HU3KOTOPHEIE (T)

EnoBsie - 12 -
CocHOBEIE 13 14 -
V. JleHyqallMOHHO-TEKTOHUYECKHE TPSIIOBBIC (CEIBIOBBIE)
EnoBeie - 15 16
CocHOBBIC - 17 18
VI. CkanbHbIe
CocHoBbIE | - | 19 | 20

F'pynma paBHUHHBIX JaHAMAaPTOB O03EPHO-JIECAHUKOBOTO H
MOPCKOTO TeHe3uca (TUnbl JaHmmapToB 1-5) B MPOCTPaHCTBEHHOM OTHO-
LIEHUH TICOTEET K BOCTOYHOH, IOrO-BOCTOYHOM M IOKHOW mepudepuu M LeH-
TPaJIbHOM «OCH» HW3y4aeMOro pEerrmoHa, T. €. K oONacTaM pacrHpoCTpaHEHHS
JPEBHUX TOCIEJICTHIUKOBBIX BOJOEMOB, U Hanboiee MIMPOKUM (POHTOM BBIXO-
it Ha nobepexbs benoro mops, Onexckoro u Jlagoxckoro o3zep [12]. B cese-
pOTaeKHOHU MMOJ30He paBHUHHBIC JaHAIAQTHl 3aHUMat0T 14, B cpeHeTaeHON —
22 % Tteppuropuu [13, 14].

Penped nanmmadToB pOBHBIN, CHOPMUPOBAH B YCIOBHSX HOIABOIHOTO
OTJIOKEHHUSI M COPTHPOBKHM MOPEHHOI'O MaTepHalia YeTBEepTHUHOro mepuoaa [1].
Opo3MOHHOE pacdiieHeHHe TMOBepXHOCTH ciaboe. [louBooOpasyromme mopoabl
CYXHX MECTOOOWTAaHWH MpeCTaBJICHBI IECKAMH U CYIECSIMH, PEKE AlEBPUTAMH,
CYrJIUHKaMH " TriauHamu. CteneHb 3a00JI0U€HHOCTH JIAaHAIA()TOB BapbUpPYET B
npenenax 40 ... 90 %. Jlus HUX XapaKTepHO Mpeobiiajganue 3a00JI0UeHHBIX JIeC-
HBIX DKOCHCTEM HaJl OOJIOTHBIMH.

B ceBepoTaexHo# moa30He 3a00JI0YEHHBIX JIECOB 3HAYUTEILHO MEHBIIE,
4YeM B CpelHeH Taire, rae ux npeodiiagaHue HaJ KaTeropueld OOJOTHBIX 3eMellb
CIIy>)KUT HauboJee CyIeCTBEHHBIM 3JIEMEHTOM CTPYKTYPHOM OpTaHM3alliy IKOCH-
cteM paBHuH [3,6-8]. JlaHHas OCOOCHHOCTH BBISABICHHAs B XOJE JaHI-
madTHEIX HCCIENOBaHUH, HEOOBSICHUMAa C TeOMOP(OIOTHYECKUX MO3UIHM,
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TCKTOHUYCCKOTO TI'CHE3HCA,
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MTOCKOJIBKY MOpP(OMETpHUIECKIe XapaKTePUCTHKH BCEX PaBHUHHBIX JaHIMIA(TOB
MPaKTUYECKU UACHTUYHEI [4, 6]. OnpenensomuM (HakToOpoOM 31eCh CIYKHT CY-
POBBIN KIIMMAT, KOTOPBIH CIOCOOCTBYET MPEUMYIIECTBEHHOMY Pa3BUTHIO MOXO-
BBIX (popMamuii 3a CHeT CHIDKEHUSI KOHKYPEHTHOH CIIOCOOHOCTH JAPEBECHOMN pac-
TUTENBHOCTH B YCIOBHAX M30BITOYHOTO YBIQKHEHUS U OBICTPOMY MPOXOXKACHUIO
CYKLIECCHOHHBIX (a3.

[Iupokoe pacrpocTpaHeHre 3a00TOYEHHBIX JIECOB B  PaBHHHHBIX
nmasamadTax ¥ BEICOKAsl CTETIEHb UX 3a00J104eHHOCTH (Tabi. 2), CBUAETENbCTRY-
fore 00 akTUBHOM 00710T000pa30BaTeIbHOM TpoLiecce, MPEeATnoaralT 0COObIH
(Imagsmui) peKuM SKCIUTyaTallMd JISCOB. B 3THUX YCIOBHSIX CIUIONIHBIC

Tabnuma 2
Tun I'ocnoacTByromas Oomas Jloust 3a00J109EHHBIX OTHOCUTENIbHAS
naHauapTa nopoja 3a00JI04YEHHOCTD,| JIECOB, % OT 00IIeH | IUIomaas JaHamadTa
% 3200JI04EHHOCTH B IOJI30HE, %
I. Jlanamag el 03epHO-JICAHUKOBOTO U MOPCKOT'O IeHe3Kca
CeBepoTaexHasi IOJ[30Ha
1 E 85 53 2
3 C 65 22 10
4 C 61 58 2
Cpennee
B3BCIICHHOE - 67 32 -
CpenneraexHas IOA30HA
2 E 70 80 10
3 C 75 60 8
4 C 50 80 4
5 C 20 85 0,5
Cpennee
B3BELICHHOE - 66 74 -

I1. JlanamagThl XOIMHUCTBIE M TPSI0BO-XOJIMHCTHIE BOJHO-JIETHUKOBOTO T'eHE3HCca

CeBepoTaexHas I0J[30Ha

7 C 55 17 8

8 C 20 18 7

11 C 35 25 4
Cpennee

B3BEIIEHHOE - 36 21 -

CpenmHeTaexHas OA30HA

6 E 27 15 9

7 C 55 10 2

8 C 25 10 3

9 C 15 40 2

10 E 20 46 8
Cpennee

B3BEIIEHHOE - 22 26 -
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Ipoooncenue mabn. 2

Tun TlNocnoncTByromas OO0mas Jlons 3a00710YEHHBIX OTHOCHUTEIbHAS
nmaHamadgra nopoza 3a00JI04EHHOCTb,| JIECOB, % OT 00mLIel | mIomans JaHamadra
% 3200JI0YEHHOCTH B MI0JI30HE, %

I11. Jlanamag el XOJIMUCTO-TPSIOBEBIE U IPSIOBBIE
JICHy JalIMOHHO-TEKTOHMYECKOTO T'eHe3Kca

CeBepOTaemHaa noa30Ha

12 E 33 27 3
12r E 40 65 4
13 C 60 10 12
14 C 45 30 42
15 E 30 35 1
18 C 14 90* 4
19 C 40 20 1
Cpennee
B3BEIIEHHOE - 45 26 -
CpeaneraexHas MoJa30Ha
12 E 35 50 23
13 C 50 41 4
14 C 45 40 15
17 C 30 60 3
18 C 15 50 6
19 C 15 - 0,5
20 C 20 75 2
Cpennee
B3BEIIEHHOE - 35 48 -

* Cronb BBICOKHH TOKa3aTeNlb CBUACTEIBCTBYET, BEPOSITHO, 00 OOIIeH TeHACH-
[UH 3HAYUTEIBHOM JOIH ydacTHs 3a00I0UEeHHBIX JecoB B MaHmmadte 18.

KOHIICHTPUPOBaHHBIE PYOKH HEJOMYyCTUMbI, MOCKOJIbKY OHH YCHJIMBAIOT 3a00J1a-
YUBAHUE CYXOJOJIOB. BakHEHIIUM JIeCOXO3IHCTBEHHBIM MEPOMPHUATHEM 371eCh
SIBIISICTCS THJIPOJICCOMENIMOPAIINS, KOTOpash BBICTYMaeT B KayeCTBE OCHOBHOTO
croco0a COXpaHEHMsl JIECOB OT HX JalbHEHIIEro 3a00jaurBaHus.

Il'pynma nauamadToOB XOJIMHCTBIX U TPAJOBO-XOJIMUCTHIX
BOJIHO-JEJHUKOBOTO TeHe3uca (tumsl tanamadros 6—11) otnugaercs ot
MpeabIAyIeil XOpOIIo BEIPaXEHHBIMU CKYJIBITYPHBIMEH (hopmMamu penbeda, 00-
Ppa3soBaHUC KOTOPBIX BbI3BAHO CJIOXKXHBIMH HNPOLECCAMU AKKYMYJIAIIHUU PBIXJIOTrO
JIETHUKOBOTO MaTepUaa U MOCICAYIONIEr0 3PO3HMOHHOTO PACUJICHEHHS MOBEPX-
HoctH [7]. B mpenenax peruona 5tu JaHAmadThl JOKATH30BaHbI B BUJC OT/ACITb-
HBIX KOHTYPOB pa3UYHBIX pa3MepoB BIOJIb BHYTPEHHEH (KOHTHHEHTAJIbHOM)
CTOPOHBI PABHUHHBIX JaHMAPTOB [12], YTO MOAYEPKUBACT UX B3aUMHYIO Te-
HETHUYECKYIO CBsI3b (CM. pUCYHOK). B ceBeporaexHON MOa30HE JaHIIIadThH 3a-
HuUMarT 19 %, B cpeqneTacxknoi — 24 % TeppuTOpHUn.

[MouB0OOpa3yOMIMMU TIOPOIAMH CITY’KaT Pa3HOOOPA3HbBIE PBIXIIBIE YET-
BEPTUYHBIC OTJIOKEHUS, HO MPEeoOJIafaroT JIeTKHe MOpeHbl u mnecku. Jlann-
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madTel JAHHOH TPYIIIBI IMEIOT B IIEJIOM CPaBHHUTEIHHO CIIa0YI0 CTETEHb 3a00J10-
yeHHocTH (15 ... 50 %) B cuiny 3HaYUTEIHHON PacUICHEHHOCTH penbeda.

JpyruM uX OTJIMYKEM OT paBHHUH CIYXHT SIBHOE MpeoOnagaHue KaTero-
pun OOJOTHBIX 3eMenb Hax 3abonodeHHBIMH (Tabid. 2). B TO ke Bpems BBISB-
JIEHO, YTO YeM IIHUPE Pa3BUTHI XOIMHUCTHIE (hOpMEI penbeda, TeM crabee ydacTue
3a00J0YEHHBIX 3eMelb B CTPYKTYpe JaHamadToB, TOrJa KakK IpsSAOBBIN penbed,
O0COOCHHO 3PO3MOHHOTO TPOWCXOXKICHHUS, B OOINBIIEH CTEIEeHH CIIOCOOCTBYET
(hopmupoBaHUIo 3200I0YECHHBIX JIECOB.

[onzonanbHbIe OCOOCHHOCTH pacHpeAcieHUs] 3a00I0UYEeHHBIX 3eMelb B
BOJHO-JICAHUKOBBIX JaHAma(TaX MPOSBISIOTCSA B HE CTONb pe3koi popme, Kak
Ha paBHMHAX, HO JIOBOJIFHO OJHO3HAYHO: CpPE/IHEE B3BEIICHHOE 3HAYCHHE [IOJU
3a00JI0YEHHBIX 3€MENb MO0 THUNAaM JaHAMAa(TOB CBUACTEILCTBYET O OOJbIIEM
pacnpocTpaHeHuH 3a00JI0YCHHBIX JIECOB B CPEIHETACKHON MOA30HE NpPU MEHb-
el creneHn nx 3a00JI09€HHOCTH.

B cBs3u co cpaBHHTENBHO Ci1a00# 3a00JI09€HHOCTHIO JaHIIIAPTOB BOA-
HO-JICAHUKOBOI'O T'€HE3MCa M HC3HAYUTCIIbHBIM Y4aCTUCM 3360HO‘-I€HHI>IX JICCOB B
CTPYKTYpE MX 3KOCHCTEM 3/IeCh PAKTHYCCKH HE TpeOyeTcs MpUMEHEHUE THIPO-
JIECOMEMOPATUBHEIX Meponpuatuii. [lpu pyOkax TIaBHOTO TONH30BAHHUSA YUET
(hakTopa 6010TO0OPa30BaHMS UMEET JIOKAJIbHOE 3HAYCHHE.

l'pynma XOAMHCTO-TPSANOBBIX W TPANOBBIX JaHAMAPTOB
ACHYIAalHOHHO-TEKTOHHYECKOTO TeHe3uca (tumbl Janamadros 12—20)
s Teppuropun Kapenuu siBisiercss HamOosee pacrpocTpaHeHHOU ((hOHOBOI),
MOCKOJIBKY 3aHuUMaeT 67 % TeppuTopuu CeBepOTac:KHOH MOoN30HBI U 54 % B
MTO/I30HE CPEHEN TalTr! (CM. pUCYHOK).

B penpede manmmadToB pacmpocTpaHEHBI TPSAOBBIE M XOJIMHCTO-
rpsiaoBeie GOpMBI, 00pa3oBaBIIMECS B PE3YJIbTaTe HAIOKEHHSI CIIOKHBIX MPOIEC-
COB, BBI3BAHHBLIX TCKTOHNMYCCKMMU HAPYIICHUAMU KPUCTATIIMYCCKUX TIOpPOJ , [C-
HyJlalluel, MepeoTIoKeHNEM JIeTHUKOBOTO MaTepualia W JIOKaJbHOW BOIHOMN
abpasueii mocnennero [1, 7]. Jns HUX XapaKTepHBI pa3iuyHasi CTENIEHb OOHa-
JKEHHOCTH WJIM OJIN3KOE pAaCIOJIOKEHHEe K JHEeBHOM mnosepxHocTH (1 ... 3 M)
IPEBHUX KPUCTAJUIMYECKUX mopoi. [louBooOpasyronmmmu MopojaMu CITyKat
MPENMYIIECTBEHHO MOPEHBI 1 peXe CKaJbHbIE BHIXObl. CTerneHb 3a00109eHHO-
cTH Na"amadTOB JAHHOW IPyMIbl BapbupyeT OT 15 10 60 %. Pa3znuune B creme-
HU 3200JI0YEHHOCTH THUIIOB JIEHYJIAIMOHHO-TEKTOHHYECKUX JIaHAMA(PTOB 00y-
CJIOBJIEHO MOP(OJIOTHIECKUMH OCOOCHHOCTSAMH WX penbeda U HaXOIUTCH B
00paTHO MPONOPIMOHANBEHONW 3aBHCUMOCTH OT CTEIEHH PACUICHEHHOCTH II0-
caeaHero [6].

Hecmotps Ha cymiecTBeHHBIE MOPQOJIOTHIESCKHAE PA3INYHS BHYTPH dTON
TPyIIB JaHJIAPTOB U TEHETUYECKUE — C JaHAmapTaMd PaBHUHHON IPYIIILI, B
HUX MPOCIICKUBAETCS SBHOE CXOACTBO B MOA30HAIBHBIX OCOOCHHOCTSIX 0 CTEIe-
HU 3a00JI0YEHHOCTH M J0JI€ y4yacTusi 3a0O0JIOYEHHBIX 3€Melb B CTPYKType
maHAmadTOB.

B ceBepoTaekHO# TOJA30HE CTEMEHb 3a00JI0YEHHOCTH B IEJIOM BBIIIIE,
4eM B CpETHETAe)KHOW, TOrJa Kak 3a00JIOUEHHBIC Jieca HMEIOT MEHbIIee pac-
npoctpaneHue (Tabm. 2). JlaHHOe 00CTOSTENbCTBO MOATBEPXKIACT HMPEATIONONKE-
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HHUE O TOM, 4TO 00Jee IKCTpEeMaNbHbIe KIMMATHYECKHE YCIOBHS CEBEPHOM Taiirn
CHIDKAIOT COTNPOTHUBIISIEMOCTh ME30(QWIBHBIX JIPEBECHBIX (POpMAIHii SKCIIAaHCUU
TUTPO- U TUAPO(QUIBLHBIX MOXOBBIX M TPABIHO-MOXOBBIX.

Tunonormgeckoe pa3zHooOpasue IeHYJAIMOHHO-TEKTOHUYECKUX JIAH/-
madToB, pazTUYMA B CTENEHH W XapakTepe 3a00J0YeHHOCTH 00YyCIOBIUBAIOT
nuddepeHIMPOBaHHBIA TOAXO0J K AKCIUTyaTaldy JIECOB W JIECOXO3AHCTBEHHBIM
MeponpuatusM. B doHoBeIX Tumax nmanmmadTos 12, 13, 14, rme crenens 3a00-
JIOYEHHOCTH Bapbupyet oT 35 1o 60 % u momst yyactus 3a00J09CHHBIX 3€MENb B
cpenHem okosio 40 %, THIpoJecOMENUOpaIus SBISCTCS ONHUM M3 Hauboliee
MPUOPUTETHBIX JICCOXO3IHCTBECHHBIX MEPONPUATUH JIJIS TPEAOTBPAICHUS JIalTh-
HeWIeH 3KCIaHCHH OOJIOT Ha JICCHBIE TEPPUTOPHH. B OCTANBHBIX THIIAX JIAH/I-
madToB, 3aHUMAIOMIKMX HEOONBIINE MO (B TOM YUCIIE YHUKAIBHBIX), BME-
[IaTENBCTBO YEIOBEKa B PETYIMPOBAHKE JIecOo- U OOI0TO0OPa30BaTEIBHOTO MPO-
IIECCOB HE TpedyeTcsl.

Bwi600wbi

30HaNBHO-TUNIONIOTHYECKAasE OCHOBa JaHAmadTHOW Kiaccupukamuum u
paiionupoBaHusi TeppuTopun Kapenuu mo3Boimia BIepBble MOTYYUTh HHPOP-
Maluio O PacIpOCTPaHEHUH 3a00JI0YCHHBIX JIECOB. BBISICHEHO, 4TO B paBHHHHBIX
JaHamadpTax BOIHO-JICAHUKOBOTO TE€HE3HMCa WX JOJIsI 00BIYHO mpeBbimiaet 50 %
OT o0IIel cTeneHn 3a00T0YEHHOCTH, B XOJIMUCTBIX U TPSI0BO-XOJIMHCTHIX BOJ-
HO-JIETHUKOBBIX — MeHee 30 %, a B TPSAJOBBIX M XOJIMHCTO-TPSIOBBIX JICHYIAIH-
OHHO-TEKTOHMYECKHUX JIaHAmadTax BappbUpyeT B IUPOKHUX npenenax (ot 10 mo
90 %) mipu cpeanem 3HadeHHH 0K0iI0 40 %.

[Tox3oHaMBHEIE OCOOCHHOCTH B PacHpOCTpAaHEHHH 3a00J0YEHHBIX Jie-
COB 3aKJIIOYAIOTCS B TOM, YTO B CEBEPOTACKHOW MOA30HE MX IMPOIEHT MEHBIIE,
4eM B CpeJHeTae)KHOW. BinmsHue reomopdonoruyeckux (akTopoB Ha YpOBHE
THHAa Ja"gmadTa NpOsBISETCS B YBEIHMUEHHH JIOJH 3a00J0YEHHBIX JIECOB B
YCIIOBHSIX Pa3BHTHS TPSAIOBOTO penbeda U CHIDKCHUH B JIAHTAPTAX C MPEeuMy-
IIECTBEHHBIM Pa3BUTHEM XOJIMUCTBIX OpM penbeda.

3abono4yeHHbIE Jleca OOBEKTUBHO CITY>KAT OCHOBHBIM THJPOJIECOMENTHO-
paTUBHBIM (OHIIOM, IIOCKOJIBKY OOJOTOOOpa30BaTENbHBIN Mpolecc B HUX 3a-
MeIUIeH M OHHU IPOU3PACTAIOT Ha MOTEHIMAIBHO TUIOAOPOIHBIX I0YBaX C pa3BU-
THIM KOMIUIEKCHBIM (OpraHo-MHHEpadbHBIM) TpodmieM. Ux ocymenne Oyzaer
CIIocoOCTBOBATh YBEIMYECHUIO OOIIEH NMPOJIYKTUBHOCTH JIECOB U CIEPKUBAHUIO
pa3pacTaHusi OTKPBITBIX OOJIOT.
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JL.D. UTTATOB
ApXaHreJbCKHI rocyAapCTBEHHbIM TEXHUYECKUN YHUBEPCUTET

Hnaros Jleonapa ®enopoBuy poauicsa B 1936 r.,
okoHunn B 1959 1. ApxaHrensckuil JecoTexHHYe-
CKMIl MHCTHMTYT, KaHAMJAT CEIbCKOXO3SAHCTBEHHBIX
Hayk, Tpodeccop Kadenpsl JECHOH Takcalunm u
JIeCOyCTpoiicTBa APXaHTEIBCKOTO TOCYapCTBEHHO-
TO TEXHHYECKOTO YHHBEPCHMTETa, 3aciyKEHHBIN
necoBox PD. MHmeer Gomee 140 mybmukanmii mo
BOIIPOCAM CTPOEHHS, POCTA M NPOIXYKTUBHOCTH JIpe-
BOCTOEB HCKYCCTBEHHOTO U E€CTECTBEHHOIO IPOHC-
xoxieHus Ha Esponelickom CeBepe.

JIMHAMHAKA JIECOB OPJIOBCKOM KOPABEJIBHOM POIIM

Ha ocHoBe maHHBIX cemu jecoycTpoircTB OpIIOBCKOW OBIB-
meil kopabenbHOH pomu B BeJHKOYCTIOTCKOM paiioHe Bororon-
CKOM 00yacTu M3yueHa TUHAMHKa JiecHoro Qouna 3a 122-neTHuil ne-
pHuoJ, BBISBICHA HEXeJaTeJIbHas CMEHAa COCHBI €0 TOJ| BIMSIHHEM
BBIOOPOYHBIX M CIDIOMIHBIX PYOOK Jieca.
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Based on the database of seven forest inventories of the
former Orlov grove in Veliky-Ustyug region of Vologda area the
dynamics of the forest stock has been studied over the period of 122
years, the undesirable alternation of pine into spruce under the
influence of selective and final fellings has been revealed.

C BO3HHMKHOBEHHEM OTEYECTBEHHOTO KOPaOJIECTPOCHUS, Ha4aJl0 KOTOPO-
My ObuTO TIoToXkeHo B 1693 r. B Apxanrenbcke, B jecax EBpomeiickoro Cesepa
OBIJIO BBIZICIICHO CBBINIC ISITHCOT KopabenbHBIX porl. K 1857 r. mx KoamdecTBO
COCTaBIISIO B ApXaHTenbcKoil 1 Bonoronckoii rybepHusix coorBeTcTBeHHO 318 1
144, obmas miomans 628 915 ra. K coxaneHnro, B COBpeMEHHBIX JIECOYCTPOH-
TENbHBIX MaTepuajax 00 3THX pollax HET HUKAaKuX cBeaeHuil. OHHU ocTamuch B
MaMSITH JIMIIb HEKOTOPBIX MECTHBIX JKUTENIEH U B apXUBHBIX JOKyMeHTax [3].

EnvHCTBEHHBIM HMCKIIOYEHHEM W3 ATOTO mpaBwia sBisiercss OproBckas
ObIBIIas KopabenpHas poira B Bennkoyctiorckom paiione Bomoroackoit o0macty.
CoxpaHUIUCh MHOTHE JIECOYUYETHbIE MaTepuaibl 3a 122-neTHuil nepuoj, B Teue-
HHUE KOTOPOTO IPaHHIIbI POIIY MPAKTHUECKH HE M3MEHSUTUCH (Tabm. 1).

Coxkpamenue oOmel miomaad pou Mexay nepBeiM (1868 r.) u mo-
cneqauM (1990 r.) mecoycTpoiicTBaMy MPOU3OILIO 32 CUET Mepeaavd YacTH Tep-
PHUTOpPUH MECTHBIM KpecThbsiHaM 1oJ1 Beinac ckota (112,8 ra). 3a mocneanue noi-
BeKa IUIOIMIAJh POIIM NpaKTHYecKH He MeHsutack (1276 ra) m Oputa OnMM3Ka K

Taonuma 1

Pacnpenesienue o01eii njaomanm, ra / %, no kareropusiM 3emMelib

Kareropus I'og necoycrpoiicTBa
3eMellb 1868 1911 1929 1956 1967 1978 1990

1369,8 | 1238,9 | 1145,0 | 1230,4 | 1221,0 | 1253,0 | 1248,0
98,7 923 | 854 | 96,5 | 957 98,2 | 97,8

HOKpBITa?[ JIECOM IL10IIaAb

B TOM umcie ecHble 211 24,0 30,0 30,0
KYJbTYpPbI B B B 1,6 1,8 2,4 2,4
HecomkryBmuecs 53 6,0
KYJIBTYPBI B a B 0,4 0,4 B -
He mokpeiTas necom 2,3 88,3 | 182,7 12 110
UIOIATh 0,2 6,6 13,3 0,1 0,9 B -
B tom uncie:
BEIpYOKH — 88,3 | 128,9 0,7 1,0 — —
rapu — — 51,2 — 10,0 — —
TIPOTaTHHBI 2,3 — 2,6 0,5 — — —
Jleckas miomas 1372,1 | 1327,2 | 1327,7 | 1236,9 | 1238,0 | 1253,0 | 1248,0
98,7 98,9 98,7 97,0 97,0 98,2 97,8

167 | 147 | 173 | 381 | 380 | 230 | 280
13 11 | 1,3 | 30 | 30 | 18 | 22
OBumas miomas 1388,8 | 1341,9 | 1345,0 | 1275,0 | 1276,0 | 1276,0 | 1276,0

100 | 100 | 100 | 100 | 100 | 100 | 100

Henecnas nmomans
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cpenHell apuMeTHUECKOH BEeJMYMHE BCEX BBIACICHHBIX KOpaOeNbHBIX POII Ha
EBpomneiickom Cesepe (okoino 1400 ra). B pouie HacunthiBacTcs 14 KBapTajioB u
190 BBIIETIOB MOKPHITOH JiecoM TuIomaau (o TaHHBIM JiecoycTpoiicTBa 1990 r.).
Henecnas mmomans 3anmmaet 2,2 % u mpeacTaBlieHa B OCHOBHOM IPOCEKaMH U
noporamu. B Hacrosiiee Bpems pola OTHECEHA K LIEHHBIM JiecaM | Tpymnmsl.

JlecopactutenbHble ycnoBus OpIIOBCKON POIIH, PACHONI0KEHHON Ha BBI-
COKOM BOJOpPa3/eNbHOM IIIaTO IpH BrageHu p. Jly3sl B p. FOr, nuckmountensHo
OnaronpusATHB A1 POCTa COCHBI M JIMCTBEHHHIBL. 3/AeCh HET 3a00JauyuBaHus,
CTOJIb OOBIYHOTO Il OONBIIMHCTBA CEBEPHBIX JiecoB. OOBEM CTaTbu HE MO3BO-
JSIeT TPUBECTH TOAPOOHBIE JAaHHBIE O BBICOKOM MPOIYKTUBHOCTH JIPEBOCTOEB.
IIpuBenem nuib aBa nmpuMmepa. Ilo maTepuanam HalUX UCCIEAOBaHUNA, HA MHO-
IUX MPOOHBIX IUIOIIAJAX 3arac IPEBOCTOEB yxkKe B Bo3pacte 55 ... 60 jer npeBbi-
max 400 m° Ha 1 ra, 4to SIBJIAETCS YpE3BbIYalHO BBICOKMUM ITOKa3aTeeM IS Jie-
coB EBpomeiickoro CeBepa Ha rpaHulle cpenHei 1 10kHO noa30H Taiiru [1]. Ilo
naHHBIM A.A. butpuxa, meTaibHO W3YYHMBIIETO NMPH JecoycTporicTBe B 1911 1.
COCTOSIHUE, POCT ¥ MPOIYKTUBHOCTh HACAXKICHUH M XapaKTep BO30OHOBJICHUS HA
BRIpYOKax, 3amac B 130-netHeii cypamenu npu coctase 8CLIILE papmsuicst 663 M
Ha 1 ra. DTO Hano OCHOBaHWE aBTOPY HAIKCATh, YTO JIECA POIIU « ... B CMBICIIC
MPOAYKTUBHOCTH HE UMEIOT ce0e PaBHBIX HE TOJIBKO Ha CEBEpE, HO U B IICHTPalb-
Hoi Poccum» [2, ¢. 90].

X03s1iicTBEHHAsL AEATEIBHOCTD B POILIE OTPAXKAET, 110 CyTH JI€1a, HICTOPHIO
OoCBOCHMS 4enoBekoM JiecoB EBpomneiickoro Cesepa. Hanuuume kauecTBEHHOIO
CTPOEBOTO Jieca KPYIHBIX pa3MepoB, yA00CTBO CIIIaBa U JICHIEBU3HA Pab0oUYNX pyK
MECTHBIX KPECTbSIH MPUBJIEKAIN BEIMKOYCTIOICKHX U apXaHTeJIbCKHUX JIECOIPO-
MBILUIEHHUKOB. BHadase B polie NpoBOAWIN NPUUCKOBBIE PYOKH JTHCTBEHHULIBI
JUIsL HYK KopabiecTpoeHus], 3aTeM BEIOOpOYHBIE Ha COCHY, a ¢ 1892 . BepBbie
Ha CEBEPO-BOCTOKE 371eCh OBUIM MPHMEHEHBI CIUIONIHOJIECOCEUHbIE PYyOKH, Mpo-
JoJDKaBIIMeCs BIUIOTH 10 1936 r., xoraa poma Obula 00bsABICHA HaMATHHUKOM
npupoabl. A.A. Butpux cuurtain, 4To CIUIONIHOJIECOCEUHBbIE PYOKH W WHTEHCHB-
HOE BO300HOBJIGHUE €M IO MOJIOTOM Jieca MPHUBEAYT B ONMKaiiliee BpeMs K
MOJTHOH CMEHE BBICOKONPOIYKTHBHBIX COCHOBO-THCTBEHHWYHBIX HACaXICHUN
HU3KONPOIYKTUBHBIMH €lI0BbIMH. OH, B 4aCTHOCTH, nucail: «CBETONMO0NE JINCT-
BEHHUIIBI, yCUIIEHHas pyOKa, ObICTpoe 3a/lepHEHHE MTOYBbI M HAINYHOCTH TYCTOTO
MOJPOCTa €JIM MPOJUKTOBAIN BEPXHEMY — JIUCTBEHHHYHOMY — SIPyCY CMEPTHBIN
npuroBop. Cynp0y JIMCTBEHHHIBI, OBITH MOXET, PUAETCS ACIUTh U COCHE, €CIIN
He OyAyT NPUHSITH Bce Mephbl K 00y3/laHUIO elln, Bce Oosiee W Oojiee BTOpraro-
mielicss B TEPPUTOPHIO OOPOBBIX CypaMeHell M COBEpPIICHHO O0eCleHHBAIOIICH
JIydIIIAE YY4aCTKU 9THX coo0ImecTs» [2, ¢. 84-85].

3a 122-neTHui mepuo MEXy MEPBBIM U MOCIEAHUM JIECOYCTPOUCTBAMHU
JIOJII COCHSIKOB YMEHbIIUIAch ¢ 69,8 mo 43,3 %, a elOBBIX HACAXKICHUN YBEITUIH-
nack ¢ 29,4 no 53,9 % (tabmn. 2).

Takum oOpa3om, pa3iauyHble BUIBI PYOOK BBI3BAJIM CMEHY COCHBI €JIbIO,
XOTSI U B HECKOJILKO MEHBINIEH Mepe, ueM mpenckassiBan A.A. butpux. bonee
TOT'0, CIUIONIHBIC PYOKU MPHUBEIH K 00pa30BaHUIO HACAKICHHI ¢ MpeoliajaHrueM
Oepe3sl u ocusbl. [lo ganHbIM NecoycTpoiicTBa 1990 r., 0TMEUEHO YeThIpe TaKUX
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Tabnuma 2

Pacnpenenenue MOKPLITOM JiecOM IUIOIIAAM, ra/%, 10 MpeodIaJalomuM MopoaaM
9 b

IIpeo6nanaromast I'on necoyctpoiicTBa
nopoja 1868 1911 1929 1956 1967 1978 1990
Cocna 956,0 | 668,7 | 698,7 | 570,5 | 557,0 | 546,0 | 540,0
69,8 54,0 61,0 46,3 | 45,6 43,6 43,3
Eib 402,7 | 558,6 | 446,3 | 651,7 | 630,0 | 686,0 | 672,0
29,4 45,1 | 39,0 53,0 51,6 54,7 53,9
JIncTBeHHMIIA L1 1L6 — — 250 — 15,0
0,8 0,9 2,1 1,2
Bepesa S| | | 82 | 90 | 210 | 180
0,7 0,7 1,7 14
OcuHa - - - - - — %:g
Hroro 1369,8 | 1238,9 | 1145,0 | 1230,4 | 1221,0 | 1253,0 | 1248,0
100 100 100 100 100 100 100

ydacTKa Ha miomaau 21 ra. Y4acTok ¢ SIBHBIM IOCHOACTBOM JIMCTBEHHUIIBI 00-
Hapy>KeH npu JecoycTpoiictBax 1868 u 1911 rr. Ilocne pyOku Ha ero Mecte BO3-
OOHOBWIICS CMEIIAHHBII APEBOCTON, KOTOPHI 0003HaUEH KaK COCHOBBIN TPH Jie-
coyctpoiictBax 1956 u 1978 rr. u Kak JUCTBEHHUYHBIA MPU JIECOYCTPOMCTBAX
1967 1 1990 rr. B nocnennuii pa3 J1eCOyCTPOUTENH AAJIM EMY TaKylO XapakTepu-
ctuky: coctaB SJI4CI1E, Bo3pact 70 neT, cpeansis BbICOTa 25 M, CPEIHUN JTUAMETP
24 cm, monHOoTa 0,8, 3amac 380 M® Ha 1 ra.

3a uccnexyeMblii 122-1eTHU IEpUOT Jieca POIY MMOYTH TTOJTHOCTHIO 00-
HOBWJIMCh. ECIu jke yuecTh, YTO MHOTHE yYacTKH Jieca PaHblle ObUIH MPOHIECHBI
BBEIOOPOYHBIMH PYOKaMH, TO COBPEMEHHBIE HACAXKACHHSI CIEYeT CUUTATh TPETh-
M nokoneHneM. CpenHuil ux Bo3pacT okoio 70 jer.

B 1946 r. Ha TeppuTOpUH POIIM 3aJ0XKEH MUTOMHUK miomaapio 0,25 ra,
a B 1949 1. co3gansl nepBbie KyJIbTYpPHl COCHBL. B HacTosIiee Bpemsi IpeBOCTOU
HCKYCCTBEHHOTO MporcxoxaeHus 3anuMarotT 30 ra. M3-3a oTCyTCTBHS HE MOKPHI-
THIX JIECOM IUIOLIAJICH B MOCIIEIHUE ABA JECATUIICTUS HUKAKUX JIECOBOCCTAHOBH-
TEeNbHBIX MeponpusThil He 0bu10. C 1948 T. B JOMONHEHNE K CAHUTAPHBIM CTAJIH
MPOBOJUTH PyOKHM yXona, HO B HeOobIInX oObemMax. B mocnennee Bpems seco-
XO3AHCTBEHHAs! JIESITEIbHOCTh HANIPaBJI€Ha B OCHOBHOM Ha OXpPaHy JIECOB OT IO-
KapoB.

WHTepecHo CpaBHUTH JAaHHBIE PA3IUYHBIX JIECOYCTPOHCTB O JHWHAMHUKE
TUIOB Jieca. BrepBble pa3geneHre HACAHKICHUN Ha THUIIBI IPOU3BET TAKCaTOP
A.A. burpux B 1911 r., mpUMeHUB TpU COCHOBBIX M TPU €JIOBBIX THIA Jeca
(tabn. 3). C 1929 r. ucnons30Bau CXeMbl, pa3paboTaHHBIE JIECOYCTPOUTEISIMU
Ha npuHiunax tunonoruu B.H. Cykauesa.

AHanu3 naHHBIX TaON. 3 MoOKa3bIBaeT, 4To 3a nepuox ¢ 1929 r. B cocHs-
Kax 3HAYUTEIbHO CHU3WIACH JIOJISI OTHOCUTEIHHO CYXHX THIIOB Jieca — JHIIaiHU-
KOBOT'0, MIITUCTO-TUIIIAWHUKOBOTO, OpycHUIHOTO (B mocieaaem ¢ 70,7 no14,6 %).
B TO e BpeMsi 0Js COCHSIKAa YEPHUYHOTO Kak THIIA Jieca ¢ 0oJiee BIa>KHBIMH

3 «Jlecnoii xypHam Ne 4
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Taonuma 3

Pacnpenenenue MOKPLITOM jJecoM miomaau, %, mo TumaMm Jjeca
9 b

Tun neca l'on necoycrpoiicTBa
1911 1929 1956 1967 1978 1990
CoCHSKU:
JINIIAHHUKOBBII - 12,5 - - 0,2 -
MILACTBIH 17,8 - - - - -
MIIHACTO-TUIIIATHUKOBBIA - 15,5 5,0 - - -
OpyCHUYHBIN - 70,7 51,0 17,0 12,5 14,6
cybopn 37,4 - - - - -
KHACITUYHBIA — — 1,4 3,0 85,3 20,0
COCHOBO-JIMCTBCHHUYHAs cypaMeHb | 44,8 — — - — —
YePHUYHBIN - 0,9 42,2 80,0 2,0 64,6
YEepPHUYHO-TPABSHBIN - - - - - 0,8
JIOJTOMOIITHBIN - 0,4 0,4 - - -
EnvHukn:

OpyCHUYHBIN - — 25,3 1,2 25 -
€JIOBO-JINCTBCHHUYHAS CypaMeHb 38,7 - - - - -
KHACITUYHBIA — — 13,6 3,9 37,3 16,2
YepHUYHBIN — 455 48,2 86,8 55,7 78,4
POBHAIH 47,2 — — — — —
YepHUYHBIN BIIAYKHBIH — — — — 3,2 2,0
JIOJTOMOILHBIA - 1,0 8,4 3,8 - 2,0
JIoT 14,1 - 45 - 1,3 1,4
XBOILIOBBIN - 32,0 - - - -
0COKOBO-C(harHOBBIi - 215 - - - -
TaBOJITOBBII - — — 4,3 - -

noyBamu yBenunumiack ¢ 0,9 1o 64,6 %. IIpoumsonuio xkak Obl «yBJIaXKHEHUE) Jie-
ca. B onpenenenHoi Mepe 310 00bsICHUMO: B 1929 1 1956 IT. OCHOBHBIM O0BEK-
TOM TaKcaluu ObLTH MOJIOJTHSIKH U B HAITIOYBEHHOM MTOKPOBE OBLIO OOJIBIIIE CBETO-
U TEIUIONIOOUBBIX PacTeHUH-MHAUKATOPOB. Y €JIBHUKOB 3TO SIBICHUE BBIPAKCHO
B MEHbLIEN creneHu. THII 1eca, Kak BUAUM, HE OCTAETCs IOCTOSHHBIM BO BpeMe-
HU. VI3MeHeHHs B Ha3BaHWU CBSA3aHBI KaK C IWHAMHUKOM TPaBsSHO-MOXOBOIO IO-
KpOBa, TaKk W ¢ MHIUBUAYAJIBHBIM IOJXOA0M HMH)XKEHepa-TakcaTopa. [Ipumepom
MOXKET CIYXKHUTh JiecoycTpoicTBO 1978 T., Koraa mpeobiagaromuM THIIOM Jieca
OBUI BBIJIEIEH KUCIMYHBIA. [lo-BUAMMOMY, MHXECHEP-TAKCATOp yIenui OoJbiie
BHHUMAaHUS MPOTYKTUBHOCTH JIPEBOCTOEB, a HE HAITOUBEHHOMY ITOKPOBY.
[IpuBeneHHbIE B CTaThe IaHHBIE MTOKA3bIBAIOT, YTO OBIBIINE KOPAOEIbHBIE
pOIIM MOTYT CIYXHUTh Ba)KHOW 0a30W IS HMCCIEAOBAHUNA TUHAMUKH JIECHOTO
($oHIa B TeUeHHUE JATUTEIBHOTO TIEpHoa BpeMeHU. Ha 3THX 3HaYMTEeNbHBIX TEp-
pHUTOPUSIX, B OTJIMYME OT MOCTOSHHBIX MPOOHBIX IUIOMIAEH, MOKHO HPOCIECIUTD
BIIMSIHUE PYOKH Jieca M Pa3InUHBIX JIECOXO3SIMCTBEHHBIX MEPONPUSITHH HA CMEHY
MOpOJI U APYTHe U3MEHEHUs B iecHOM (oHJe. LleHHOCTh MaTepualioB BO3pacTaer
C TIPOBEICHUEM OUYEPETHBIX JIECOYCTPOICTB. ApXaHTenbCcKoMy U Bomoroackomy
yIpaBieHUAM JieCaMU CJIeIoBajio Obl BOCCTAHOBHUTH 10 APXMBHBIM MaTepHajiaM
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TPaHUIBI OBIBIINX KOPAaOETBHBIX POIIl, OTBOIWBIINXCS, KaK U3BECTHO, B JTyUIINX
JUISL COCHBI M JIUCTBEHHUIIBI JIECOPACTUTEIBHBIX YCIOBUSIX. OIHOBPEMEHHO 3TO
CHOCOOCTBOBAJIO OBl BOCCTAHOBJIICHUIO TeHO(OHIa HANOOJIEe IIEHHBIX APEBECHBIX
ropoxn Emporetickoro CeBepa, 9TO Ba)KHO JJIsI TEOPHH W MPAKTHKH JIECHOTO XO-
3siictBa Poccumn.
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BpsiHCKMIi TOCYyIapCTBEHHBIN IIE1arOrH4E€CKU YHUBEPCUTET
BpsHCcKas rocyaapcTBeHHAs MHKEHEPHO-TEXHOJIOTMYECKAs aKaJeMuUs

Acdonnn Anexceit AnexceeBnd poamicst B 1959 r.,
okoHuma B 1981 r. BpsHCkuil menarorn4eckuii MH-
CTUTYT, ACCHCTEHT BPSHCKOTO TOCYyIapcTBEHHOTO
TIeJarorHIecKOr0 YHUBEPCUTETa 10 KypcaM TeHETH-
KM, LUTOJIOTMU M JapBuHHM3MA. OONacTh Hay4YHBIX
HHTEPECOB — MOMYSIIIHOHHAST OHOOTHSL.

Camomkun Erop Hukurtny pomumics B 1934 r.,
okoHuul B 1960 r. Bcecoro3nslil 3a0uHbIN JiecoTex-
HUYECKHH HHCTHTYT, TOKTOP OMOJIOTMYECKUX HayK,
npodeccop, 3aBeayronuii kadeapoit 1eHapOIOrun U
JIECHOM cenekiuu bpsHCKOM rocynapcTBEHHOM HH-
JKEHEPHO-TEXHOIOTMIECKOH  aKaJIeMHH, aKaJeMHK
PAEH. Hmeer 6onee 100 HayuHbIX padoT 1o reHe-
THKE H CEJICKIIIH JPEBECHBIX PACTCHUH.

3*
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3ABUCUMOCTbD PABMEPOB IIbLIBLEBBIX 3EPEH
MB TPEXTBIUMHKOBOM U MENEJbHOMN
OT YU CJIA XPOMOCOM B KJIETKAX

YcraHoBIIeHA CBS3b YHUCIIA XpOMOCOM M JJIUWHBI NBUIBIICBBIX
3€PCH, NOATBCPIKCHO HAJINYUEC aHCYIUIOUIHBIX PAAOB, CACIAHO IIPEA-
IMOJIOKCHHE O CyIlIeCTBeHHOﬁ PO B 3BOJIIOLMU UB aHCYIUIOUIUU.

The dependence of the number of chromosomes and length
of pollen-grains is established. The presence of aneuploideus rows is
proved, as well as the proposition is made on the adequate role of an-
euploidia willows in the evolution.

BayTpuBugoBas M3MEHUYMBOCTH JJIMHBI MBUIbLEBHIX 3epeH (I13) uB usy-
YeHa KpaiiHe HemocTatoyHo [1]. OTMeuaercst BBICOKHH YPOBEHb BapHaOEIbHOCTH
B IpelieNiax poja, OTACIbHBIX BUIOB U Aaxe ocobeil. Ilpexnonaraercs, 4to pas-
HOKaueCTBEHHOCTh IMbUIBLIBI CBSI3aHA C MOJUILUIOUINEH, OJJHAKO HEe OOHApPYKEHbI
MCCJICIOBAHMUS O CBS3U Pa3MEPOB MbUIBIIBI C YUCIOM XpomocoM [1, 6].

W3BectHO [6], uro npu yBemuuenun uucia xpomocom B N pa3 pazmepsl

I13 yBenmumBatoTcs B+ N pas, 9TO HCHOJIB3YETCs PU OIIEHKE aBTOIOJIUITIONIOB.

[lo HamemMy MHEHHIO, MOXKHO PAaCHIMPHUTh PAHULBI IPUMEHEHUS 3TOrO
MpaBuJia U MPEICTaBUTh €T0 B BUJE YPaBHEHUS

Xa! Xo = (Da! Do)?,

rie X, — 9MCII0 XPOMOCOM aHEeYIUIOUIHOM 0co0u;
Xo—TO k€ oco0u ¢ MomajdbHbIMU (HauboJiee YacTO BCTPCUAIOLIUMUCS)

pasmepamu [13;

D. — pa3meps! 113 aneynnonnHoi ocodu;
Dy — monanbHsIit pazmep [13 B momysmsiimu.

3T0 cooTHOIIEHHE OYIET BBITOIHATHCS JIOCTATOYHO TOYHO, €CJIM TOJIIHU-
Ha 9K3MHBI HE3HAYUTENbHA 110 CPAaBHEHUIO ¢ pa3mepamu 13, a BnusiHue sK010TH-
yeckux (pakropos Ha pasmep [13 HecymecTBeHHO.

Hns ananmm3a oToOpaHBl JiBa IIMPOKO pPaclpOCTPaHEHHBIX BHJA UB:
tpexThiunHkoBast (Salix triandra L.) u nenensHast (S. cinerea L.) B moiime p. Jlec-
Hel (Bpsack).  IloiiMeHHble HMBHSKHM NPOU3PACTAlOT 34E€Ch B ONTHMAIbHBIX
CHHOIKOJIOTHYECKUX YCIIOBHSAX: YMEPEHHO Pa3BHUThIC AJUTFOBHAJILHO-TYTOBBIC TTOY-
BBl C BBICOKHM YPOBHEM I'PYHTOBBIX BOJI, PACTCHHUS HE IMEIOT 3aTCHEHHS.

Kosn4ecTBO XpOMOCOM MOJICYUTHIBAIIH 110 CTaHIAPTHOH MeToauke [3] Ha
JaBJICHBIX IpernapaTax MbUIbHUKOB. [IbUIBHUKM JJIs1 IIUTOAHANIN3a MONyYall Ha
Cpe3aHHbBIX YepPEeHKaX B J1a0OPaTOPHBIX YCIOBUSX (SIHBAPh — MapT).

B nepuox MaccoBoro uBeTeHus OTOMPANIHN IO TPH CEPEKKHU C PA3HBIX MO-
OeroB KaxxJ0M ocobu, aHanu3 113 BemonHsUM 0e3 npeaBapuTeNbHONH 00padOTKH.
Nzyuenne wmeiionntoB u 3pensix [13 Bemu mom CM MBU-11, yBennuenwe
900-kpaTtHOe, cBeTOoGMILTp 3eneHblil. C MOMOIIBI0 OKYJISIp-MUKpOMETpa (TOY-
HOCTh *+ 0,8 MKM) OIIEHHUBAJIK pa3Mep XPOMOCOM U ompeaensuu mmHy [13. Ma-
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Tepuan oopabaTeiBany cTatucTudecku [2]. XpoMOCOMHEBIE YHCIa JaHHI 10 [5, 7]
U pe3yJibTaTaM NpsMbIX MOJICUETOB, TepMUHONIOTHS — 110 [1, 4].

[Tpu aHanm3e MEHOIMTOB OBUIO YCTAHOBJIEHO, YTO XPOMOCOMBI B ITPOME-
Tadase mepBoOro JIeNCHNs Mei03a IPEICTABIAIOT COOOH IeTOYeYHbIe aCCONUAIIH
XPOMATHHOBBIX CETMEHTOB. (DoOpMa OTAEIBHBIX CETMEHTOB OKpYTJIas WIH ciado-
OBaJIbHAs, WX JUWAMETpP HE MpEeBbIIIaeT 1 MKM, HPUYEM OJUHOYHBIC CETMEHTHI
UMEIOT TIPIMEPHO OJTMHAKOBBIE Pa3Mephl. ACCOLHUALINH CETMEHTOB HECTaOMIIBHEL,
[IOATOMY Ka)AbId CErMEHT MOXHO CUUTaThb OTHEJIBHOM XpomMocoMoil. Ywmcio
CErMEHTOB M3MEHSIETCS B Mpe/ieiax Kak BU/a, TaK U OJJHOTO MBUILHHUKA, YTO MOKa-
3bIBAaCT HAJIMYKME Y UB QaHCYTUIOMIMU U MUKCOTLIOHHH.

B o0pasmax mpuTbIBI BeeT/ia NMPHUCYTCTBYIOT aBa Tuma [13: menxue ne-
(hopMUpOBaHHBIC U KpPYIHBIC MPABUIBHON 3JUIMIICOUIAIBHON (DOPMBI C YETKO
BBIPAXCHHBIMU MopgosoruueckumMu ocodernoctsimu [1]. Tlocneanmit tum I13
UCTIONH30BAIY JUTSI N3MEPEHUS UX JUIMHBI, 3aTeM BBIYHCIBLIIA CpeaHuid pa3mep 13
IUIs1 JaHHOH OCOOH.

3aBucumocTs pasmepoB 113 uB TpeXTHIMMHKOBOJ U NeneaIbHOoi
OT YHUCJIa XPOMOCOM B KJI€ETKaX

Howmep Juna 13, Mkm X,
ocobu (dakTHyecKas | pacyeTHast pacueTHoe %
WBa TpeXThIYMHKOBAs
1 22,82+ 0,26 22,87 17 -0,19
2 24,18 + 0,25 24,18 19 0,00
3 24,18 + 0,29 24,18 19 0,00
4 24,18 + 0,31 24,18 19 0,00
5 24,34 + 0,27 24,18 19 + 0,59
6 24,45 + 0,37 24,18 19 +0,73
7 24,72 + 0,20 24,81 20 -0,45
8 24,74 £ 0,33 24,81 20 -0,21
9 24,75+ 0,26 24,81 20 -0,23
10 24,80 + 0,28 24,81 20 —-0,04
11 24,82 + 0,24 24,81 20 + 0,04
12 24,89 £ 0,55 24,81 20 +0,15
13 24,90 +£ 0,28 24,81 20 +0,32
14 25,02+ 0,25 24,81 20 +0,84
15 25,09+ 0,26 24,81 20 +1,08
16 25,27+ 0,34 25,42 21 -0,44
17 25,30+ 0,20 25,42 21 -0,60
18 25,37 +£0,23 25,42 21 -0,22
19 25,40 £ 0,27 25,42 21 -0,07
20 25,48 +£0,12 25,42 21 + 0,50
21 25,50 £ 0,27 25,42 21 + 0,30
22 25,80 + 0,26 26,02 22 -0,85
23 25,89 + 0,26 26,02 22 -0,50
24 25,90+ 0,40 26,02 22 -0,30
25 25,91+0,31 26,02 22 -0,35
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Ipooomicenue mabnuyol

Howmep Jnuna I13, Mmxm X, 1y
ocobu (dakTHyeckas pacyeTHast pacueTHoe
26 25,95 £ 0,29 26,02 22 -0,24
27 26,04 £0,19 26,02 22 +0,11
28 26,04 + 0,24 26,02 22 +0,08
29 26,04 + 0,31 26,02 22 +0,06
30 26,22 £ 0,29 26,02 22 + 0,69
31 26,31+ 0,32 26,02 22 +0,91
31 26,31+ 0,32 26,60 23 -0,90
32 26,32+ 0,19 26,02 22 + 1,57
32 26,32+ 0,19 26,60 23 - 1,47
33 26,38 £ 0,29 26,60 23 -0,76
34 26,43 +£ 0,29 26,60 23 -0,59
35 26,87 £ 0,25 26,60 23 +1,08
36 27,35+ 0,60 27,18 24 +0,28
37 27,40 £0,23 27,18 24 + 0,96
WBa nenenbHast
1 26,64 + 0,35 25,70 25 -0,17
2 26,43 £ 0,22 26,21 26 + 1,00
3 28,15+ 0,29 28,15 30 0,00
4 28,15+ 0,31 28,15 30 0,00
5 28,63 £0,40 28,62 31 + 0,02
6 28,70 £ 0,51 28,62 31 +0,16
7 28,76 £ 0,26 28,62 31 +0,54
8 29,58 £ 0,35 29,52 33 +0,17
9 29,58 £ 0,25 29,52 33 +0,24
10 29,58 £ 0,22 29,52 33 + 0,27
11 29,72 £0,40 29,52 33 +0,75
11 29,72 £0,40 29,97 34 -0,63
12 29,92 +£0,48 29,97 34 -0,10
13 30,33+0,23 30,41 35 -0,35
14 30,40 +£ 0,29 30,41 35 -0,03
15 30,67 + 0,33 30,84 36 -0,52
16 30,87 £ 0,39 30,84 36 + 0,08
17 31,28 +0,28 31,26 37 + 0,07
18 31,48+ 0,31 31,68 38 —-0,65
19 31,62+0,44 31,68 38 -0,13
20 32,10+ 0,26 32,10 39 0,00
21 32,57+0,21 32,50 40 +0,33
22 32,78+ 0,44 32,91 41 -0,30
23 32,98 + 0,46 32,91 41 + 0,15
24 33,66 £ 0,35 33,70 43 -0,11

[Ipumeuanue. JUIIOUAHOE YUCIO XPOMOCOM IO [5, 7] U1 UBBI TPEXTHIUMH-
koBoH 38, 44, 57, 88; nus uBbl nenenpHol — 76. ty — pasnuune Mexay (akTHdecKoi u
pacueTHOH JUIMHON MBUIBLIEBBIX 3€PEH.
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AHanu3 pe3ynbTaToB MOKa3hIBAET (CM. TaOJIHILY), YTO cpeaHue TrHbI 113
TPYNIUPYIOTCS OKOJIO HEKOTOPBIX MOJAIBHBIX BEJMYWH, YACTh PE3yJIbTaTOB MO-
BTOpsieTcsi ¢ TOUHOCTHIO 10 0,01 MkM. /[l MBBI TPEXTBIYMHKOBOW MOJANbHBIE
gucia paBHeI 24,18 u 26,04 MxM, 11t UBEI ienienbHON 28,15 1 29,58 mxM. B ka-
yectBe Dy ncnosnp3oBany MUHUMaIbHBIE MOZAajibHbIe unciaa. Ha ux ocHoBe mo
MPeJIOKEHHOMY YPaBHEHHIO BBIUUCIISUIA TeopeTndyeckue pasmepsl [13 ¢ yuerom
BapbUPOBAHMS YHCIa XPOMOCOM. YHCIIO XpOMOCOM, COOTBETCTBYIOIIEE KaKIOH
MoJaibHON BennuuHe [13, 11 KOHKpETHOTO BHAA ONpEAEsUIM Ha OCHOBE BO3-
MOKHBIX (DaKTHYECKHX 4YHCesl XpOMocoM X; B mpomeradase MmepBOro JAeleHUs
Meio3a.  Jlng MBBI TpexThluMHKOBOW Xy = 17 ... 27 (Haubomee dyacTo
Berpeuaromuecs 17, 19 u 22); mia usbl nenensuoit — 30, 33, 34, 36, 38, 40, 42,
43, 44 (mambonee yacto BcTpevaromuecs 33 u 38). Benuuuny X, Haxomuinu B
COOTBETCTBHU C TMPHHIHUIIOM MaKCHMaJIbHOTO TPaBAONOA00Us IyTeM moadopa
[2]. st uBbI TpexThIurHKOBOM mpu miuHe 113 24,18 MM oHa paBHa 19 xpomo-
comawm, Ui uBkI neneiabHor npu anuue 113 28,15 mxm — 30 xpomocomam. Mak-
CHMaJbHbIe 3HAYCHUS MOJANBHBIX BEIMYMH HCIONB30BAIN JJISl MPOBEPKH Mpa-
BUJILHOCTH PAacyUeTOB; JUIS UBBI TPEXTHIYMHKOBOH ommoOka coctaBmwia 0,02 MxMm
(0,08 %), nnst uBel enenbHOM — 0,06 MM (0,2 %).

Takum 00pazom, KaxaoMy 3HaYeHHIO (hakTHUecKoW cpemneit mmuHbl [13
COOTBETCTBYIOT OIpE/IEJICHHOE YUCIIO XPOMOCOM U pacueTHas cpeanss juvHa 113.
Bo Bcex crmyuasx ¢akxtudeckas mmHa [13 oTmryaeTcs OT BEIMUCIEHHONW HEZOCTO-
BepHO (P > 0,10), T. e. HaImIM MPEAIIOIIOKEHUS HE OTIPOBEPTarOTCS.

Hab6mronaromeecs HECOOTBETCTBHE MOJAIBHBIX YHCET XPOMOCOM U MO-
TANBHBIX pa3mepoB [13 MBBI TPeXTHIYUHKOBOW OOBSICHAETCS TE€M, YTO HCCIEIO-
BaHHbIC BHJIbI OTHOCSITCS K Pa3HbIM MOAPOAAM. Y HBBI TPEXTHIYMHKOBOM HBLIbLIA
no/Jo0Ha BEpXHEMEIIOBBIM BHIaM, OHa 00nanaet 0oJiee TOJICTON 3K3UHON PUMHU-
TUBHOW CTPYKTYpBL. Y HWBHI TEMENbHONW dK3MHA OoJiee MPOJBUHYTAs!, TOHKAsI, C
MeJIKoceT4aTor cTpykTypoil [1]. Otknonenus Qaxkruueckoit cpenHeit niumasl 113
OT pacueTHON MOXHO OOBSICHUTh HANMYHEM MUKCOILIOMINU U HEKOTOPBIMH pa3-
JUYUSIMH B pa3Mepax XpOMaTHHOBBIX CETMEHTOB.

Taxum 00pa3om, U U3yYEHHBIX MPEICTaBUTENEH poJa UBa YCTAHOBIIEHA
TECHas CBSI3b MEXIY pasMepaMM IbUIBLEBBIX 3€peH M yuciaamMu xpomocoM. [ly-
TEM LUTOAHATIHM3a B MOMYJISIUIX MBBI TPEXTHIYMHKOBOW W TICTICIBHOW BBISBICH
BBICOKMII YPOBEHb W3MEHUYMBOCTH XPOMOCOMHBIX YHCEIl 33 CUET aHEYIUIOMIUH U
Mukcortonaui. OgHako OCOOEHHOCTH KapHOTHIIA WB (MEJIKHE XPOMOCOMBI,
CKJIOHHBIE K OOpa30BaHMIO IIETIOYEUHBIX AacCOLMAIMN) 3aTPYJHSIOT H3y4YeHUE
XPOMOCOMHOTO TOJIMMOpGH3Ma. Y CTaHOBJICHUE OMNpEACTCHHBIX CBS3EH dmMcen
XpOMOCOM M HW3MEHYMBOCTH AAUHBI I3 MO3BOJIMIO NOATBEPAWTH HAIWYHE
AQHEYIUIOUAHBIX PSJ/IOB y UBBI TPEXTHIYMHKOBON W KOHCTATHPOBAThH UX CYIIECTBO-
BaHHE y UBBI IIETICIBHOM, JIJIsl KOTOPOH aHEeYIUIOH IHsI He Oblia omrcaHa paHee.

Br1siBIIeHHBIH BHICOKHUH YPOBEHb aHEYIUIOMIMHM Y UB B COUETAHHUU C MPE-
JIOKEHHOW METOJMKOW BBISIBICHUS aHEYIUIOMJOB JaeT BO3MOXHOCTH HCIIONb30-
BaTh UBBI B KAUECTBE TECT-CUCTEM sl (puKcauu (aKTOPOB, TOBBIIIAOIIUX YPO-
BEHb aHEYTUIONIUH.
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[Inpokoe pacmpocTpaHeHHE AHEYIUIONIWN y WB CIEAyeT YUUTHIBATh B
CEJICKIIMM U TAKCOHOMHUHU. Pe3ynbTaThl HCCIENOBAaHUN MO3BOJSAIOT MPEIIOIO-
KUTh, UTO 3HAUUTEIHHYIO POJIb B SBOJIONMU UB UTPAET UMEHHO aHEYIUIOUAMS, a
HE TIOJWIUIOWAMS, OJHAKO TpeOyeTrcs AOMONHUTENBHBIA TOIMyJISIIHOHHO-
TeHeTHYECKII aHalM3 M3MEHYMBOCTH MPU3HAKOB C BBICOKMM Ko03(hdummeHTOM
HACJICTyeMOCTH, HO CJIa00 3aBHCAIIUX OT KOJIMYECTBA XPOMOCOM.
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BOpOHe)KCKaH rocyaapCTBCHHAsA JICCOTCXHUYCCKAs aKaJICMU

e

JlozoBoit Amnppeii Jlanunosua poxmnca B 1938 r.,
OKOHYMJI B 1965 1. BOpOHEKCKHI JIECOTEXHUYECKHH
HWHCTHTYT, KaHAUIAT CeIbCKOXO3SHCTBEHHBIX HayK,
JIOIIEHT, 3aBeAyIOMHNi Kadenapoi JIeCHOH Takcamuu U
necoyctpoiictBa  Boponexckoit  rocyaapcTBeHHON
necoTexHnueckoi akamemuu. Mmeer Gomee 120 me-
YaTHBIX TPYAOB I10 Ipo0iIeMaM pa3pabOTKH HOPMATHB-
HOIf 6a3bl MHOTOIPOAYKTOBOTO J€Ca, TEOPUH M IPaK-
THKH CO3JaHMsI CHCTEM «HEIPEPHIBHBIH JIec).

IMapuroB Buxrop Tumodeesnu poxmics B 1954 r.,
okoHums1 B 1981 r. BopoHexkckuil jgecoTeXHUYeCKHH
UHCTUTYT U B 1993 1. BopoHEe)CKUil MOIUTEXHUUECKHI
WHCTHTYT, BEJyIINi NHXKEHep Kadeaphl JIECHOH Takca-
MKMW JIecoycTpoiicTBa BopoHexckol rocynapcTeH-
HOM JIECOTEXHMYECKOH akazemuu. Mmeer okomo 20
He4aTHBIX paboT B 00JIACTH BOJAHOTO TPaHCHOPTa Jeca,
JIECHOM TaKcaluH H JIECOyCTPOHCTBA.
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PACYET PA3MEPA I'OJJMYHOM JIECOCEKHA
IO ITPOPE’XKUBAHUAM U ITPOXOJHBIM PYBKAM

PaccMoTpeHB! TeopeTHUecKie MOJI0KEHUS U BO3MOXKHBIE Ba-
PHAHTBI pacueTa pa3Mepa TOAWYHOrO MOJIb30BAaHUS MO MPOPEKUBAHU-
M M TPOXOXHBIM pyOkam. [IpuBeneHbI 4YeThlpe BapHaHTa pacuera,
KOTOpBIE TTO3BOJISIIOT B MOCIEAYIONIEM CIeNIaTh OOBEKTUBHBIN BEIOOD
TOAWYHOTO HOPMATHBA MOJIb30BaHNU.

The theoretical basis and possible variants of calculating the
annual forest utilization in relation to thinning and accretion felling
have been examined. Four calculation variants are given, allowing to
make an objective choice of annual norm of forest utilization.

OOmien3BecTHO, YTO PYOKH yXolia IOMOTalT (GOPMHPOBATH LIEHHEIE IO
MPOIYKTUBHOCTH M KadeCTBY HacaxacHUs. OTHOBPEMEHHO OHH CIy>KaT JOTOJ-
HUTEIEHBIM HCTOYHUKOM TOBAaPHOH JPEBECUHBI. B CBS3M C 3THM IIaHOBEIE, TIPO-
eKTHBIE U XO3AMCTBEHHBIC OPTaHbl JICCHOTO XO3SIMCTBA MOJDKHBI pacrojararhb
O00BEKTUBHBIMU Hay4YHO OOOCHOBAaHHBIMH METOJAMM pacueTa pa3Mepa roJIuYHON
JIECOCEKH KaK HanOoJsee BaKHOTO HOPMATHBA.

[IpakTHKa JIeCHOTO X03sCTBa UCTIONB3YET YeThIPEe OCHOBHBIX BHIA PYOOK
yX0Jia: OCBETIICHUE, POYUCTKH, MPOPSIKUBAHNS, TPOXOAHBIE pyOku. [Ipu pacue-
T€ TONUYHON JIECOCEKH IO TUIOMAAN JUIA BCEX YKA3aHHBIX BHJIOB HCIIONB3YIOT
NPOCTEUIINI MPUEM NETEHUS IUIOIAAN HACAKICHUM, HY>KIAIOLUXCS B JAHHOM
BHJIC yX0Ja, HA MEeproa MOBTOpsieMOocTH. IIpocToTa m JOCTYMHOCTH ATOTO MpHE-
Ma 00ECIeUUIId €ro IIMPOKOe NMPUMEHEHHE B MpakThke. OJHAKO MHOTHE HCCIIe-
JIOBaTEM YKa3bIBAIOT Ha HECOCTOSTENHLHOCTh Moo0Hor0 moaxona [1-3]. B mo-
CJIeTHEE BpEMs JIECOYCTPONCTBO aKTyalM3UPYyeT TOT moka3aTenb. OjHaKo aHa-
JIA3 5TOTO METO]1a TTO3BOJIHII BEISIBUTE CIIEAYIONINE €r0 HETOCTATKU:

1) ompeneneHHOE HTHOPUPOBAHHE MTWHAMHKH IUIONIAJCH B TEUEHHUE pe-
BU3MOHHOTO TIEPHUO/IA;

2) CyOBEKTHMBHOCTH BBIOOpA IMEPHO/a TTOBTOPSIEMOCTH, XOTS U TOJIKPETI-
JIeHHasi pEKOMEHAIMsIME U TpeOoBaHusMU «HacTaBneHus mo pyokam yxomay;

3) OIHOBapMAHTHOCTH pacyeTa, YTO HCKI0YaeT BO3MOXKHOCTH BHIOOpa
JIECOCEKHU C YUETOM MEPCIEKTUB Pa3BUTHS XO3HCTBA.

Bce 310 MpUBOIUT K TOMY, 4TO MPOEKTHBIC, IUIAHOBBIC U (DaKTHUECKUE
00BEMBI pyOOK yX0/1a MHOT/IA JIOBOJILHO CYIIECTBEHHO Pa3IUIatOTCs.

B nocnenHue Tpu AeCATWIETHS MOSBWICS LIENBIA psii TPEAJIOKEHUNA IO
COBEPIIICHCTBOBAHMIO METOIMKH pacueTa [1-3, 7] u pa3paboTaHbl IEJIEBbIC MPO-
rpammsl [1, 2].

[Ipoananu3upoBaB JeTalLHO MaTEPUANBI JIECOYCTPOUCTB U (haKTUIECKON
nestenpHOCTH 20 J1ecx030B eBporeiickoi yactu P mo pydkam yxomda, mpeiio-
JKEHUSI YICHBIX, MBI PEKOMEHIyeM HECKOJIbKO WHOW TMOIXOJ K pacueTy pa3mepa
TOJTUYHOTO TTOJI30BaHUS TI0 IPOPEKUBAHUSIM U IPOXOIHEIM PyOKaM.
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B mporecce BBITTOTHEHUS JECOTAKCAIMOHHBIX PadOT IJ00OTO JIECHOTO
MaccHBa CIEUHUAIMCT BCTPEYAETCS! C HACAKICHUSMH YETBIPEX THUIIOB, C Y4ETOM
1esiecoo0pa3HOCTH MPOBEIEHHUS B HUX PYOOK yXoJa: KPUTHYECKOTO, ONTUMAb-
HOTO, TIEPCIIEKTUBHOTO COCTOSHUS 1 OECTIEpCIIEKTUBHBIMH.

[lepBas rpynma — 310 HacaxaeHus, nocturmue moaHoTs 0,9 ... 1,0 wm
TpeOyrolre BMeIaTeabCTBa o ApyruM Kputepusm. Mx 40 % ot obuieit ruromra-
. DTo HacaXAeHHA mepBoi odepean. OHH TOIDKHBI OBITH MMPOUIEHBI PyOKaMu
B mepBble 1 ... 3 Toma mocie J1ecoycTpoicTBa.

Bropas rpynmna qpeBocToeB HaXOAUTCS B MPENIBEPUH JOCTIIKEHUSI MaK-
CHUMaJbHOM MOJNHOTH W 3amaca. JTO MPOAYKTHBHBIC, BECbMa IIEHHBIE HACAXKJe-
Hus ¢ nonHotoi 0,7 ... 0,8, mpoiineHHsle pyOkamMu yxoxa 3 ... 5 met Hazag. Ux
okoJio 40 ... 50 %. DTo HacaxaeHUs BTOpPOW odepean. PyOku yxona 31ech clie-
JIyeT MPOEKTUPOBATh Ha CEPEIUHY PEBU3MOHHOIO mepuona Ha 62 ... 85 % mio-
/1.

Hacaxxnmenust TpeTbeld TPYIIIBL, TOJIBKO YTO MPONICHHBIE PyOKaMu yXo/a
(1 ... 2 roga Ha3ax), MOKHO Ha3BaTh MEPCHEKTUBHBIMU MM HACAKICHUSIMH Tpe-
Thell ouepenu. B HuX yxon OyJeT mpoBejieH B KOHIE pEBU3MOHHOTO NIEpHO/a HE
6oxee yem Ha 50 ... 60 % muromaTN.

UYersepras rpynna — OecriepcrieKTUBHBIE y4acTKu. MX He ciemyeT mpu-
HUMAThb B paCy€T, TaK KaK B TCUHCHUC PCBU3MOHHOIO N€pruoaa OHU HE JOCTHUTHYT
HE00X0IUMOTO /TSl Ha3HAUYeHUs pyOOK yxo/1a HOpMaTHBa.

[Ipennaraemoe BbIIEICHUE OYEPETHOCTH TOCTYIUICHHUS HACAKICHHUH IO
pyOKH yX0/a MO3BOJIUT OOBEKTUBHO OLICHUTh OOCTAHOBKY B XO3SHCTBE OTHOCH-
TeIhbHO 00BEMa MPeACTOSMUX padoT, nuddepeHnnpoBaTs A0 y4acTHs B pac-
YeTe TOIUYHOHN JIECOCeKH, a Takke OOOCHOBAaHHO IMPOBOAWTH B MOCIETYIOIIEM
aBTOPCKUI HAJ30p CO CTOPOHBI JIECOYCTPOMCTRBA.

B nenom muromank, HaXoAsAIasAcs B BO3pacTe MPOPEKUBAHUHA U MTPOXOJI-
HBIX pyOOK, OyIeT CKIaIbIBaThCA U3 CIETYFOIINX COCTABIISIONIHX:

SY=8,+0,7S,+05S;, 1)

rae S ¥ — momaab HaCaKJAEHUH B CTAJUU PAacCMaTpPHBAEMOro BHIA PYOOK
yXo0/a, Ta;
S1, Sy, S3 — TUIOMIAME HACAXKIEHUH TIEPBOii, BTOPO U TpeTheil ouepenn, ra.
C ydeToM BEIOMOCTH IUIOMIAJCH KaXAOH ouepedau B pacuere ¢op-
Myiry (1) MOXKHO TIpe/ICTaBUTH B BUJIE

S}': K81,2,31 (2)

rne K — cpenHeB3BeneHHbI KO3QOUIMEHT y4acTus TUIOIaAeH, KOTOPBIA IS

XO3SIMCTB € SIBHBIM NIpeo0JialannueM rneproit ouepenu paser 0,9, ¢ pas-

HBIM COOTHOIIICHHEM TIepBOil 1 BTOpOii ouepeneit — 0,8, ¢ mpeodbnamannem

BTOpoit ouepenu — 0,7, Tperbeti — 0,6.

OnHOBpEMEHHO HEOOXOAMMO YYHTHIBATh, YTO B PEBU3HOHHBIA MEPHO]
4acTh HaCaXJIEHUH MepeiieT U3 OJHOro BUAA B JPYroil WM B CTaJHIO NpHUCIIE-
BAaIOLIMX JPEBOCTOEB. B CBS3M ¢ 3THM HEOOXOAMMO BBECTH MONPABKY, OanmaHCH-
pyIoIILyt0 3T0 cooTHoIeHue (AS Y):
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1 y
ASY= S S 3)

n—x n-x

roe S'— mromans HacaxaeHuit 1-, 2- u 3-it ouepenu NpEAIIECTBYIOIIErO BUA
py6ok yxoma, ra (S ", S™);
S?¥ — nnomane HacaxaeHwit 1-, 2- u 3-i ouepenu BUIA yXo/a, ra;
N — IPOJIOIDKUTENTLHOCTD PEBU3NOHHOTO TIEPHO/IA;
X, X; — IOTPaBOYHBIA KO3 GUIMEHT, 3aBUCAIINN OT pa3HOCTH (A A) Mexmy
MpeZeTbHBIM BO3PacTOM, JI0 KOTOPOTO MPOBOJIMTCS NAHHBIA BU yX0a
(A%), 1 cpeTHIM BO3pacTOM K KOHITy PeBU3HOHHOTO Teprona (A, + n).
IIpu A4 > 25 rogam X u X; = 0; npu A4 =20, 15, 10,5,0; xux;=1, 2,
3,4,5; nmpu A4 =—5romam X u X; = 6.
Takum 00pa3oM, cymMMapHas TUIOMANb HACAXKJCHHH, YYACTBYIOIIMX B
pacuere, OyJeT CKIaIbIBAThCS U3 IByX PACCMOTPEHHBIX COCTABIISIONIHX, T. €.
s! sY

SY=KSy 23+ 4)
Jis mpaBHIBHOTO TPOTHO3UPOBAHUS TEPCIEKTHB JSTHX HACAKIACHHUN
HEOOXOJIMMO YBS3aTh UX COBPEMEHHOE COCTOSHHE, TAKCAIlMOHHYIO XapaKTepH-
CTHKY C BO3MOXXHOU BBIOOPKOH HMJIM MHTEHCHUBHOCTBHIO PYOOK yX0Jla M IOKa3are-
neit mpupocrta. Takast B3anMOyBSI3Ka IMO3BOJIUT TOYHO YCTAHOBUTH MIEPHUOJ, B Te-
YeHHE KOTOPOTO MOXHO JIOCTHYH IIENIEBOM MPOMYKTUBHOCTH. Ty B3aUMOCBSI3b

MOJKHO BBIPa3UTh YPaBHCHUEM
a= Ma+n _(Mcp —m) (5)

i)

VA

m
r1e  a— Nepuoj JOCTHXKEHUS MaKCUMAaJIbHOTO 3HAYEHHs 3allaca B COOTBETCT-
BYIOILIEM BO3PACTE;
M + n — IPOEKTUPYEMBIH 3arac HaCAKICHUS K KOHIY PEBU3MOHHOIO INEPHOJA
pu noaHoTe He HUKe 0,9;
M., — cpenHuii 3anmac Ha 1 ra Ha MOMEHT JIECOYCTPONCTBA;
M — o0beM BBIOOPKK C 1 ra (KpUTHYECKUH, MPOEKTHBIA, ONTHMAIbHBIM,
(haKTHUECKHA);
Z;,, — TIpUPOCT TIO 3aracy.
O06001as n310KeHHBIH aHANN3 MOKa3aTelel, BIUIIOINX Ha pa3Mep ro-
JMYHOTO MPOMEXYTOYHOTO IMOJIb30BAHUS TI0 PyOKaM yxoja, MpejjiaraeM clemy-
OII[E BapUAHTHI pacdeTa JIECOCEK I10 IO Ha MPUMEepe MPOPEKUBAHU.

n—x n-x

1. Jlecoceka mepBOro ypoBHsI WJIM MUHUMaIbHAs ( L))

Sl‘l B SH)K Zcp

m

KS™ +

n-x n-x
Ma+n _(Mcp _mK)

2. Jlecoceka BTOPOTrO YPOBHS WM MPOEKTHAS

MK _
L™ =

(6)
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II K
KS ™ 4 L — L VA ’Cnﬂ
- n—x n-x
Ly" = )
Ma+n _(Mcp _mn)
3. Jlecoceka TpeThero ypOBHS WM ONTHMAaTbHAs
ksmoo| ST ST |y
- n-x n-x;) "
Ly ®)
Ma+n _(Mcp _mo)
4. Jlecoceka KOHTpOIbHAS
I 1K
KS™ + S8 Vi
- n—-x Mg —mg
Lo = : ©)

Ma+n _(Mcp _m(b)
Ecan mpopexuBanue mpoBomar 10 S50-IeTHEro Bo3pacrta, TO JECOCEKH
paccUuTHIBAIOT 10 (hopmyte

SH _ TDK
KS™ +]058"+—+—|Z
L i (10)
1234 = .
Ma+n _(Mcp _m)

Pacuernyio necoceky mo 3amacy (Lp) KaKAoro ypoBHS ONpPEIEISIOT

YMHOKEHHEM JIECOCEKH JaHHOTO YpoBHS To mmiomanu (Ls) Ha BeIOMpaeMblii
3amac (M):

Ly =Lom. (11)

BriOupaemblii 3amac JJisl JIeCOCEKHM MEPBOTO YPOBHS IMPEICTABISACTCS B
o0beMe KpUTUIECKOro (M), BTOPOTO M TPETHETO YPOBHS — B pa3Mepe ONTUMAIb-
Horo (110 TabIUIaM X0J1a POcTa), JUIst KOHTPOIBHO! — 110 (akTHueckoMy (Mg).

AHanoruueH xoj pacyera u JJisi IPOXOAHBIX pyOOK.

Ilpu  BBIOOpEe JEecocekH  HEOOXOIUMO  JAETaJbHO  IPOAHAIHU3U-
poBaTh KaXIyH0 U3 JIECOCEK C YYETOM CIOXUBIIUXCS Ha NPEIIPUITUHH
YCJIOBUH.

BriOpanHas necoceka J0JIKHA yIOBIETBOPSITh CIEAYIOIUM YCIOBUAM:

1) COOTBETCTBOBATh BO3MOXKHOCTSIM HPEINPHUATHS 1O (HOPMUPOBAHHIO
HaCaX/CHUI HEOOXOIMMOTO COCTaBa, CTPYKTYPBI M KaueCTBa;

2) obecrnieunTh PAaBHOMEPHOCTD TOJIH30BaHUS IPEBECHHOI B TEUCHUE BCE-
T'0 PEBU3NOHHOTO MEPHO/I;

3) B TeUEHHUE MEPBBIX TPEX JIET ITOCIIE JIECOYCTPONUCTBA OXBATUTH PyOKaMH
yX0/1a HACAKACHUSI KPUTHYECKOTO COCTOSIHUS;

4) He nOMyCKaTh HAKOIUICHNSI HACAXKICHUN KPUTHUECKOTO COCTOSTHHS.

[Mpennaraemerii  merox  Oasupyercs  Ha  Marepuaiax  Jieco-
yCTpoiicTBa, BIOJHE MNpHEMJIEM JUIi MallMHHOW 00pa0OTKM JaHHBIX U
PYYHOTO pacdera JIECOCEKH CIEIHMAINCTAaMH Pa3JIMYHOTO YPOBHS MOATOTOBJICH-
HOCTH.
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C.C. LITYKHH

JIBuHCKas 3KcniepuMeHTaIbHast 6a3a MHcTuTyTa eca benapycu

HItykun Cepreii CepreeBud pomuncs B 1945 r.,
okoHuma B 1973 1. Benopycckuii TeXHOIOrHYeCKuit
WHCTUTYT, KaHJWAAT CENbCKOXO3SHCTBEHHBIX HayK,
BEIYLIMHA COTPYAHHUK JIBUHCKOH 3KCIEpUMEHTAlIb-
Ho# 6a3bl MHCcTUTYyTA Neca benapycu. Mmeer okono
60 mewaTHEIX paboT B 0OJNACTH WHTEHCH(HKAITHI
BBIPAIIMBAHNUs COCHBI OOBIKHOBEHHOM, €T OOBIKHO-
BEHHON M JIMCTBEHHHIIbI MOJIbCKON Ha JIPEHUPOBAH-
HBIX IT0YBaX.

U3MEHEHUE BPEJOHOCHOCTHU KOPHEBOWM I'VBKH
HA IINTAHTAIIUAX COCHBI U EJIN

OnwucaHbl 3KCTIEPUMEHTHI M0 MHTEHCH(HKALMU BhIpaIIBa-
HUSI COCHBI M €JIM B IJIAHTAIIMOHHBIX KYJIbTYPax, MOIYYEHHBIX CElleK-
IIUOHHBIM H3PEXKMBaHUEM MOJIOTHSIKOB U IPUMEHEHHEM XUMHYECKOU
1 OMojorndeckoil Menuopanuu. [IpuBeneH nepedeHs OCHOBHBIX MPH-
YHH, CIIOCOOCTBYIOIIMX YMEHBIICHHUIO IOPa’KaeMOCTH COCHBI KOpHE-
BBIMHU I'HWJISIMH B IIEJIEBBIX KYJIbTYP(UTOIIEHO3aX.
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Experiments on intensification of pine and spruce growing in
plantation cultures, obtained through selective thinning of young
growth and chemical and biological amelioration.  List of the main
reasons contributing the lowering of pine affection by root rot in final
culturephytocenosis is presented.

CaMbpIM OIACHBIM M PACHpPOCTPAHEHHBIM BO30yAMTENIeM 3a00JeBaHMUS
XBOMHBIX MOPOJ siBIsieTCs: TpuO KopHeBas ryoka (Heterobasidion annosum (Fr.)
Bref.). B Benapycu sta 060yie3Hb MPUYMHSAET OOJBIION yIIepd MCKYCCTBEHHBIM
HacaKAeHUsIM. bbicTpoe pacmpocTpaHeHHe KOpPHEBOM I'yOKHM BBI3BAaHO MOIIHOW
AQHTPOTIOTCHHOW HArpy3Kod Ha (UTOLICHO3BI, KOTOpasi yCHIIMBACTCA C KaXKIbIM
rojgoM. PajgukanbHBIX CpelcTB OOpPHOBI C OOJIC3HBIO MMOKA HE HaieHo. B aTHx
YCIOBUSIX HEOOXOIWMO HCKaTh HOBBIE METOIBI BOCIPOM3BOJCTBA JIECHBIX
PECYPCOB, KOTOpbIC OOECHeUMBaIM OBl YIYYIICHHE CAHUTAPHOTO COCTOSHHS
KyJIbTypuroneHo3oB. OJHUM M3 TaKUX METOJOB, KOTODBIH MOJy4aeT Bce
OONBIIYI0 W3BECTHOCTh, MOXKET OBITh BBHIpAIIUBAHWE XBOWHBIX TIOPOJA Ha
TUTAHTALIUSX.

B Benapycu skcnepuMeHTallbHbIe paOOTHI 10 MJIAHTAIIHOHHON TeMaTHKe
Hayvanu npoBouTh ¢ 1976 r. OcoOblit pazmax onu nonyuniu B JBuHckoi JIOC,
rae Ha miomaan 80 ra co3naHo 20 cTalMOHAPHBIX OMBITHBIX 00BEKTOB. MeTo-
JIKa SKCIIEPUMEHTOB N0 MHTEHCU(HUKAIMN BBIPAIIUBAHUS COCHBI U €JIM Ha TUIaH-
Tanusax paspadorana JlentHUNJIXowm (1975), a 3aTeM IONOIHEHA aBTOPOM C yue-
TOM PETHOHAIBHBIX yClnoBuM. IlepBwIii cTanuoHap 3an0keH B kBaprane 57 [my-
0okckoro JiecHuuecTBa [J1y0OKCKOro ONBITHOTO Jiecxo3a. B mae — utone 1976 r.
MPOBEICHO CENIEKIMOHHOE HM3PEKUBAHUE JIECHBIX KYJIBTYDP COCHBI, CO3JaHHBIX
BecHOM 1969 r. mocankoli OJHOJETHUX CESHIICB IMPU MOMOIIHU JIECOMIOCAT0OYHOM
manuabl JIMJI-1. T'yctoTta mocaaku — 8,5 ThIC. IIT./Ta, pa3MeIlieHUe Ha IO In
1,6 x 0,7 m. K MOMeHTY u3pexXuBaHUsI KYJIbTYPbl XOPOIIO COXPAHUINCh U UMEITH
ryctoty 8,0 ThIC. TIT./ Ta.

[Tpy m3pexrBaHWUM Ha BCEM ONBITHOM y4acTKe KpOME KOHTPOJILHBIX Jie-
JISTHOK BBIPYOAITH KaXKJbIi BTOPOH psill KyIbTyp. W3peskeHHbIH ApeBocTol pa3ouT
Ha TpH ceKInH. Ha mepBoil ceKluu B OCTAaBICHHBIX PsAAax HAMEUEHO JUIS Jajlb-
HEHIIero pocTa KaXJ0e YeTBEpTOe JIMAUPYIOIIee JIEPeBO, Ha BTOPOI — KaxKaoe
Bropoe. OTcTaBIIMe B pOCTe COCHBI BeIpyOanu Oenzonuinoi. Ha TpeTbeid cexum
JIepeBbsl B OCTABIICHHBIX psijlaXx He yOupanu. Ha ombITHOM 00BEKTE MIIONIaabio
8,2 ra 3aJ0’KeHBl YeThIpe KOHTPOJBHBIX y4acTKa ¢ UCXOAHOM rycrotoi. Ilocrme
W3PESKUBAHUSL KYJIBTYP IOJNYYEHBI YETHIPE CEKIMH C Pa3MEIICHUEM JIePEBLEB
32x%x28;32x%x14;32x%x0,7u1l6x0,7m TI'ycrora KyJapTyp Ha IIEPBOi CEK-
uu — 1, Ha BTOpO# — 2, Ha TpeThel — 4, Ha yeTBepToi — 8 Thic. mT./ra. Ha cek-
nuax 1-3 BHECEHBI OTACIBHO yI00pEHHMS, FepOUIIHM/IbI, COBMECTHO YIOOPEHUS U
repOUIMIbl; KOHTPOJIBHBIA BapuUaHT OCTaBjieH 0e3 yIOOpeHHWH M TepOMIIUIOB.
Bcero wmccnegoBano 14 BapmaHTOB, B KaXJIOM M3 HHUX OCTABJIICHO HE MEHEE
500 nepeBbeB.
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[ToyBa OMBITHOTO y4acTKa JEPHOBO-TIOJ30JUCTas!, CIa000MOI30ICHHAS,
CBSI3HOIIECUAHAas C MEPEX0/IaMH B CYIIECUaHYIO Ha MECKE CBA3HOM, MOJCTHIIaeMas
MECKOM PBIXJIBIM U ¢ TIyOuHBI 198 cM CyrnmMHKOM JIeTKHM. THI JIecOpacTUTENb-
HBIX ycnoBUid A; — B,. Tlo moyBeHHOMY IJIOJOPOJMIO MOYBHI Y4acTKa OTHOCH-
TEIHHO OJTHOPOJIHBI.

B kBaprane 58 I'myOokckoro necHuuecTBa [ TyOOKCKOTO OIBITHOTO
jecxo3a B Hrosie — aprycre 1976 r. myTeM M3peKUBaHUS KyJIbTYp COCHBI 1966 T.
3aJI0’K€H BTOPOM CTAIl[MOHAp IJIOLaAbI0 2,7 ra Ha Y4acTKe ¢ MHOTOJIETHUM JIIO-
NUHOM. BapwaHTBI TYCTOTHI T€ )K€, 4TO W Ha MepBoM oObekTe. MMmeroTcs KoH-
TPOJIbHBIC JICISIHKH C JIIOTIMHOM M 0e3 Hero ¢ McxoJHoi rycrotoil. I[lousa Ha
BTOPOM CTallMOHAPE JACPHOBO-TIOA30JIUCTAsI, c1a000T0A30ICHHAs, CyllecyaHas Ha
PBIXJION CcymecH, MOJACTHIaeMasi MECKOM PBIXJIBIM XPSIIEBATHIM U C TIyOHUHBI
108 cM MeNKO3epHUCTBIM. THI JIeCOPACTUTEIBHBIX YCIIOBUil B).

B xBaprane 32 IloacBuibckoro jecHuuecTBa IInMccKOro OMBITHOTO
JIecX03a MyTeM U3PESKUBAHUSA KyIbTyp 1966 r. 3a10KeH TpeTHil cTalmoHap Iio-
manpo 1,5 ra ¢ rycroroit 1,0; 1,8 u 3,6 ThIC. mT./Ta. ['yCcTOTa KOHTPOJILHOM Jie-
JsHKA 7,5 ThIC. mT./ra. THI JlecopacTUTENbHBIX ycinoBud A, — B,. B menom
MOYBBI HA BCEX TPEX OIMBITHBIX 0OBEKTaX JOBOJIBHO OJIM3KH MO0 MEXaHMYECKOMY U
XMMHUYECKOMY COCTaBY, a TakK€ XapaKTEepPHCTUKE IOIJIOMIAIOUIET0 KOMIUIEKCa,
YTO CBHJETEIBCTBYET 00 OJHOPOAHOCTH JIECOPACTUTENBHBIX ycinoBui. Ha Bcex
Tpex cTallmoHapax cocHa pactet 1o [ kimaccy GoHurera.

B mae 1977 1. B BapuaHtax ¢ yAOOpEHHMSMH M Ha JBYX KOHTPOJIBHBIX
ydacTKax IepBOT0 CTallMOHapa, a Takke Ha TPEeTheM CTallMOHape BHOCHUIU aMMHU-
auHyto cenutpy B no3e 100 kr/ra (x. B). Yepes Ba rojia B 3TO e BpeMsl IIpUMe-
HSJIM TIOJIHOE ynoOpeHHe B TakoW ke 03¢ a3ora, pochopa u kamus. B mae
1983 1. Ha 00oMX 00BEKTaX CHOBA BHOCHIIM aMMHA4YHYIO CENUTpPY B o3¢ 150 kr
Ha 1 ra, a BecHoit 1989 r. — MmoueBHHY B Takoii ke fo03e. st moHOTO MogaBe-
HUS TPaBSIHHCTOWH PACTHTENBHOCTH Ha YIOOPEHHBIX M KOHTPOJBHBIX AEISHKAaX
MPUMEHSAIN MPOMETPUH M MPOMa3WH U3 pacueTa 5 Kr, a TaKkkKe aMHUHHYIO COJIb
2,4-]1 — 3 xr Ha | ra. B BapuaHTax ¢ COBMECTHBIM IIPUMEHEHUEM yJIOOPEHUH U
repOHIIUIOB HA MIEPBOM CTAIMOHAPE BCE OMMCAHHBIE MEPONPHUSATHS ObLTH MPOBE-
JIEHBI B KOMILJIEKCE.

Ocenbto 1982 . u BecHoii 1983 r. B kBapTaine 156 ['myO0OKCKOTO OMBITHO-
ro JIecX03a HM3peXkeHbl 18-eTHHe JiecHble KyJIbTYpHl €M Ha Iiomiand 7,2 ra
(crarmmonap Ne 12). Twum jecopacTHTENBHBIX YCIOBHM D, THI jeca elbHHUK-
kucnu4HuK. [loyBa Ha ydyacTke JEpHOBO-TIOJI30JIMCTAs, CHIIBHOOIIO/A30JIEHHAs,
MOJICTHIIaeMasi CYTJTMHKOM CPEJTHHM W C TIyOWHBI 28 cM TimHOM cpenHei. [y-
crota KynbTyp 10 ThIC. iT./ra. COXpaHHOCThH TJIABHOI MOPOJIBI KO BPEMEHU 3a-
KJIQJKH OmbITa coctaBuia 88 %. M3ydeHbl BApHAHTHI C PSIOBBIM, KYJIHCHBIM (10
JIBa, TP U TSTH PSJIOB B KYJIHCE) M TPYNIIOBBIM (IO JIBA U TPH JiepeBa B TPYIIIE)
pa3MelIeHneM JepeEBbEB, C YIOOpEeHMSIMHI U 00pe3Koii cyubeB (Bcero 16 BapuaH-
TOB, BBITIOJIHEHHBIX B ABYKpaTHON moBTOpHOCTH). BecHoii 1983 r. B BapuanTax ¢
yIOOpEeHUsIMI TIPUMEHSIIH aMMHUAYHYH0 CeNUTpy U3 pacuera 150 kr Ha 1 ra, Bec-
HO# 1989 1. — MOUEBHHY B TaKO# K€ /103€.



48 C.C. LlImyxun

B OmBITHBIX KyJbTYpax M3ydaiaHd OCBEUIEHHOCTb, TEMIIEpATypy BO3AyXa U
ITOYBBI, MACCY Y MOIIHOCTb JIECHOW MOJACTUIIKH, YCIOBUS MUHEPAIBHOTO TUTAHUS
pacTeHHi, COCTOSTHUE KMBOTO HAlIOYBEHHOT'O MTOKPOBA, a TAKXKE POCT JPEBOCTOEB
u 700 nepeBbeB-nHIepoB. Takoe KOJMUECTBO HanOosee KPYIMHBIX JepEBLEB MPH-
HATO JUISl ydeTa UCXOs U3 IPUMEPHOIo YKciia CTBOJIOB, KOTOPBIE COTJIACHO PETH-
OHANBbHBIM TabJHIIAaM XOJla POCTa COXPAHAIOTCS K BO3pacTy pyOKH TIJIaBHOTO
mosib30BaHusl. OCBEUIEHHOCTh B ONBITHBIX KYJIbTYpax MU3MEpPSUIU JIIOKCMETPOM C
8 10 18 4 B sICHYyI0 M MacMypHYIO MOTOAY MOJ MOJOIOM H3PEKEHHBIX M KOH-
TpoNbHBIX HacaxaeHuid 10-12- u 28—32-netnero Bo3pacra. Temmneparypy MOYBBI
OTIPEEIISUTH NPU TTOMOIIX IITAaHTOBBIX TEPMOMETPOB Ha riyoune 7, 14, 21 u 28
CM, a €€ BJIa)KHOCTh - BECOBBIM METOJIOM. BiMsHME NMpOBEEHHBIX MEPONPUATUI
Ha YCJIOBHS MHUHEpAIbHOIO MUTAHUS COCHBI M €M U3y4yalld METOJOM arpoXuMu-
YEeCKMX aHaJW30B ITOYBHI M JIMCTOBOM JMArHOCTUKH. MOIIIHOCTH JE€CHOM IOJI-
CTHJIKU M3MEPSUIH JIMHEWKOHN yepe3 Kakaple 2 M Ha 10 y4eTHBIX IUTOMaIKax pas-
mepoM 0,5 x 0,5 M, 3aJI0)KEHHBIX MO JUAroHAIM AENSHKU. Bo3aylIHo-cyXyio
Maccy M COCTaB HBOT'O HAIIOYBEHHOT'0 MOKpPOBa omnpenaesuid Ha 10 payHuKepoB-
CKHMX OJJHOMETPOBBIX ILIOIIaAKaX BeCOBBIM MeTomoM. OceHbio 1996 r. yunthiBa-
JIM YHUCJI0 0YaroB Ha CTAI[MOHApax M YCOXIIMX JepeBbeB B HUX. Ilpu aToM Bpeno-
HOCHOCTh KOPHEBOW I'yOKH Ha BTOPOM M TPETbEM CTAallMOHApax OIpPENelisuid He
TOJILKO Ha CaMUX O0BEKTaX, HO M B MPUJICTAIONINX OJHOBO3PACTHBIX JAPEBOCTOSX
C OJTHOPOJHBIMU JIECOPACTUTENBHBIMU YCIOBHUSIMH.

W3BecTHO, uTO HanboNbIIWI Bpel KopHeBas TyOka HaHocHuT cocue [ u 11
KJIACCOB BO3pacTa B T'yCThIX YMCTBIX KYJNbTypax, CO3/JaHHBIX Ha 3eMJIIX H3-TIOJ
CEIBCKOXO3SMCTBEHHOTO TOJIb30BaHUsS [4]. YMEHbIIEHHE TOCTYIa COJTHEYHBIX
Jy4el TMOoJ TMOJIOT HACAKJCHUS, MOBBIIICHHE BIAXKHOCTU MOYBBI U 00pa3oBaHHe
MOIIIHOTO CJIOS HEPA3JIOKUBIIEHCS MOJCTUIKH B BEICOKOIIOTHOTHBIX JIPEBOCTOSIX
BBI3BIBAIOT YCHJICHHOE pacnpocTpaHeHue O0one3nu [2]. Ho mpwu 3akiaake Hammx
TUTAHTANMK 3TOT TPAJAMIUOHHBIN MPOLIECC JIECOBBIPAIMBAHNS OBUI HAPYIICH KO-
peHHbIM oOpa3om. [lociie ceneKkIMOHHOTO H3pPEeXUBAHHUS MOJIOAHSIKOB B cepe-
muHe | kiacca Bo3pacta ot 7 ... 8 1o 1 ... 2 ThIC. HIT./Ta 3HAYUTEIIBHO U3MCHHU-
Jach JKOJIOTHYECKas 00CTaHOBKA TOJ] TIOJIOTOM JIPEBOCTOEB; 3TH U3MEHEHUsI CO-
xpanstorces 6osee 20 yiet. Tak, HHTEHCUBHOCTH OCBEILEHUS 1101 ojioroM 10—12-
JIST- HUX TUIAHTAIMi COCHBI Ha BhICOTE 1,3 M B SICHYIO 0e3001auHy0 noroay ¢ 12
1o 14 4 konebnetcs ot 50 g0 60 Thic. 1K u Gonee. Ha KOHTPONBHBIX AETSMHKAX,
TJIe UCXOJIHAsI TyCTOTa KYJIBTYp coctaisiia 7,5 ... 8,0 TeICc. mT./Ta U B mpolecce
BBIPAIIMBAHMUS COCHBI APEBOCTON HE H3PEXMBAJICH, ITOT MOKa3aTeslb HIKE Ha
10 ... 15 Teic. k. Ha OTKpHITO# TUIOIIAN B 3TO BpEeMsI OCBEIIEHHOCTH paBHA
90 ... 110 Teic. nkx. Ilom MONMOTOM KyNBTYp €NlH, M3PEKEHHBIX 10 TYCTOTHI
1,5 ThIC. 1IT./Ta, OCBEIIEHHOCTh HM3MeHseTcss oT 40 mo 50, a HA KOHTPOJIBHBIX
(4,5 teic. mT./Ta) OoT 30 1m0 35 ThIC. K. [lOCiIe M3pEKUBAHUS MOJIOJHSKOB Ha
JUTATETFHOE BpeMsI M3MEHSETCS TEMIIEPATyPHBIM PEXUM BO3yXa U MOUYBHL. Tak,
B 30-NeTHHUX MJIAHTAKAX COCHBI BO BTOPOI MOJIOBHHE JTHS BO3MIyX MPOTPEBAETCS
OoJbIlie, YeM B KOHTPOJIBHBIX AeISHKax, Ha 3,4 ... 4,5 °, a mouBa Ha TiIyOHHE
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7..14cm—na 0,4 ... 0,6 °. B uanTanusx enu pa3indus TEMIEPaTyphl MOYBBI
eme Beie (0,5...0,8 °).

BripyOka B MOJIOIHSIKAX BBI3BIBACT YBEIMYCHHE MAcChl )KMBOTO HAIOY-
BEHHOTO IOKPOBa B BO3IYLIHO-CYXOM COCTOSHMM Ha JENSHKax 0e3 BHECEeHHs
ynoopenwuii ot 210 go 650, c¢ ymoopenusmu ot 350 no 1050 kr/ra, T. €. B 3 pasa.
Ha cnenyrommii roa mocie BHECEHUS] aMMHAYHON CENUTPBI HECKOJIBKO TMOBBIIIA-
€TCS MHTEHCUBHOCTH POCTa TPAaBSIHUCTOM PaCTUTENLHOCTH, a 3aTeM HauWHAETCs
ee IOCTENCHHOE MOJaBlcHHE APEBOCTOEM. 3HAUYMUTENFHO M3MEHSETCS COCTaB
’KMBOTO HAIIOYBEHHOT'O MOKPOBA Ha IUIAHTALUSIX COCHBI C MHOTOJETHHM JIIOIH-
HOM. 3pech npeobnanaroT ronuH (67 %) u 31aku (25 %). Macca MHUPOKOTUCT-
HOTO Pa3HOTPaBbsl HA KOHTPOJBHBIX JENSHKax B 2,5 — 2,7 paza Bbllle, 4YeM Ha
ydacTKax ¢ JIOMHHOM. bonbloe BIMsSHHE Ha Maccy JIOMHHOBOTO TPaBOCTOS
OKa3bIBAaeT TYCTOTa CTOSHUS JepeBbeB. [lpu yBemmuenmu ee ot 1,0 10
6,5 TeIC. IIT./Ta Macca JronuHa cHmxkaercsa oT 1,14 ... 1,41 mo 0,31 1/ra, unu B
4-5 pas.

YMeHblIeHHE OMaa B MJIAHTAIIMOHHBIX KYJIbTypax U YBETUYEHHE MaCChI
KHBOTO HAIOYBEHHOTO TMOKPOBA BHOCST CYIIECTBEHHBIE KOPPEKTUBBI B MPOIIECC
(dhopMHUpOBaHUS JIECHOM MOJICTHIIKH, TA€ CKIAIbIBAIOTCS OJaronpHUATHBIE YCIOBHS
JUISL KU3HEJESITEIbHOCTH MUIIEIHS KOPHEBOW T'yOKH. YCTaHOBJIEHO, YTO TOCIHE
WHTEHCUBHOTO U3PEKUBAHUS MOJOAHIKOB MOUIHOCTD JICCHOW MOJICTHIIKY CHHYXKA-
erca. Tak, Ha IUTAHTANMSAX COCHBI C TYCTOTOH CTOSHHS JEPEBBEB B CEpelvHE
I knacca Bo3pacta 1 u 2 ThIC. IIT./Ta 3TOT MoKa3zareib K 25 ... 28 rogam koineb-
netcst ot 2,70 + 0,08 no 4,20 £ 0,19 cM; B KOHTPOJIBHBIX MOJIOAHIKAX T'YCTOTOM
7,5 ... 8,0 TeIC. TIT./Ta MOIIHOCTE ToACTHIKKA Beime — 4,30 + 0,19
490+0,23cm (t=1,4...3,5). Ha mutanranuu enu ¢ rycrortoi 1,4 Teic. mr./ra

Tabnuma 1
Bapuant Uucno ycoxmux AepeBbeB (YUCIUTENb) U IUIONAAb IeIIHKY, ra (3HaMe-
OIIbITa HaTellb) PH TYCTOTE CTOSTHHUS JIePEBbEB B Bo3pacTe § JeT, ThIC. IIT./ra
8 (KOHTpOJIb) 4 2 1
be3 ynobpenuii u 66 0 0 0
repOuII0B 0,31 0,55 0,46 0,78
Ynobpenus 10 0 0 0
0,23 0,49 0,46 0,78
IlepOunm bt - 70 25 0
0,44 0,46 0,64
Ynobpenus u repou- - 50 0 10
100200031 0,44 0,46 0,78
Bcero:
Ha JeJSIHKE 76 120 25 10
0,54 1,92 1,84 3,46
B mepecueTe Ha 1 ra 141 62 14 2
B tom uncne
JIEPEBHEB-TTHICPOB 12 11 5 2

4 «JlecHoii xypran» Ne 4
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aTOoT ToKasatenb coctaBuin 2,40 + 0,06, Ha HEHM3PEKCHHBIX JCIISTHKAX

3,00 + 0,09 cm (t =5). B 4yHCTBIX KyJNBTypax COCHBI IIPU TycTOTe | THIC. IIT./Ta
yepe3 17 jer mocie M3peRUBaHUS aOCOMIOTHO-cyXasi Macca JIECHOW MOACTHIIKA
paBusuiack 30 ... 35 T Ha 1 ra, uro Ha 15 ... 20 % meHbIIe, YeM Ha KOHTPOJIBHBIX
JISJITHKAaX ¢ UCXOAHOW TYCTOTOH 7 ... 8 ThIC. IT./Ta. Beckh 3TOT KOMILIEKC U3Me-
HeHWld B (puTOLIEHO3aX OKa3aj BIMSHHE Ha BPEAOHOCHOCTb KOPHEBOH TyOKH
(Tabmn. 1).

W3 BOCbMHM CEKIMH C TYCTOTOW CTOSIHUS JlepeBbeB 1-2 ThIC. INT./ra Ha
crauuonape Ne 1 ouaru Goie3HH MOSBUJIMCH TOJIBKO HA JBYX, MPUYEM B 000X
CllydadX IMPUMCHATIACh XUMHYCCKasd MEJIHNopanus. 9t0 MOATBEPIKAACT BbIBOJbI
HU. denmopoBa [5] o TOM, 4YTO mMOA BIHMSHUEM a30THHIX YAOOpeHHH
SHAYUTCIIbHO BO3pPAaCTaCT MHTCHCUBHOCTL YCBIXaHUA COCHBI OT KOpHCBOI‘/’I I‘Y6KI/I.
B menom e Bpen or rpuba B KpallHMX BapuaHTax TyCTOTHI — pa3iHyaceTcs
B 70 pas.

OO0 u3MEHEHMHU BPEIOHOCHOCTH KOpPHEBOW TyOku Oosiee OOBEKTUBHO
MOKHO CYAHWTH IO PCaKIUn JCPCBLEB-JINACPOB. C YMCHBIICHUEM T'YCTOTBI CTOA-
HUA UX YUCJIO TaK¥XKE CTa6I/IJ'H)HO CHMKACTCA U B KpaﬁHHX BapuaHTax pa3jindyacTCs
B 6 pas.

WuTepecHbie AaHHBIC MOTyYeHbI HA cTannoHape Ne 2 (Tabi. 2).

Tabnuia 2
Bapuant Uncno ycoXIuX JepeBheB (YUCIUTEIb) U IO JeIISTHKY, Ta (3HaMe-
OIIbITa HaTe.HI)) IIpU I'YCTOTE CTOAHUA NE€PEBLEB B BO3PACTE 11 JICT, ThIC. IHT./ra
7,5 (KOHTPOJIB) 3,8 2,0 1,0
Bbes monuna 550 0 0
3,40 B 0,22 0,43
JTrormu 240 0 0 0
1,50 0,30 0,50 0,60
Bcero:
Ha JeJSHKE 790 0 0 0
4,90 0,30 0,72 1,03
B 1epecueTe Ha | ra 161 0 0 0
B toMm uucne
JIePEBbEB-IIHJIEPOB 15 0 0 0

KopHeBast TyOka B M3PEKEHHBIX JPEBOCTOSX C MHOTOJETHUM JIFOTIMHOM
BOOOIIIE HE MOSIBIJIACh, @ B KOHTPOJIE e Bpe/l OoJIblle, YeM Ha IIepBOM CTallMOHa-
pe. Cxopee Bcero, 3TO CBA3aHO C YBEIMYEHHEM Bo3pacTa cocHbI. ClieoBaTensHo,
HaIlTi PE3yJIbTATHl MOATBEPKAat0T BeIBO A. M. ['oruapa [1] o ToM, 9TO ipwn 11U~
TEJIHHOM TPOM3PACTAHHWM JIIONIMHA HA OJHOM MECTE €r0o aIKaJIOWIbl YTHETaloT
KU3HEACSITEITHHOCT MHOTHX OaKTepHuil ¥ TpuOOB, B TOM YHCJIe KOPHEBOW TYOKH.

Ha crammonape Ne 3, rie 4yetbipe paza BHOCWIIM MHHEpalbHBIE Yyao0pe-
HUs, Ha AelsHKax ¢ rycroroit 1,0 u 1,8 Thic. mit./ra 6ojie3Hb B 31-M MOJIOTHSKE
He oOHapyxeHa (Tadi. 3).
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Tabnuma 3
Bapunant UnCo yCoXIHX IepeBheB (YUCIUTENb) U INIOMAAb eIISTHKY, Ta (3HaMe-
OIIBITa HaTellb) IIPH T'yCTOTE CTOSIHUS JIepeBheB B Bo3pacte 11 jeT, ThIc. mT./ra
7,5 (KOHTpPOJIB) 3,6 1,8 1,0
y 420
Be3 ynoopenuit 11 - — -
Y nobpenus 170 57 0 0
HOPP 0,3 0,3 0,4 05
Bcero:
Ha JeJISTHKE 290 1 0 g
A 1,4 03 0,4 05
B 1epecueTe Ha | ra 421 190 0 0
B toM umcne
JICPEBLEB-TIHICPOB 39 35 0 0

OO0pe3ka cyubeB CHauana J0 BeICOTHI 2,5 ... 3,0 M, a 3aTem 6,0 ... 7,0 M
HE BbI3BaJa MOSBJICHHUS OOJIe3HW Ha AeisHKax. [lpu rycrore 3,6 ThIC. mT./Ta
HMMEETCS OJIMH OYar KOPHEBOM I'yOKH, B KOTOpoM moru6iio 190 nepeBbeB B mepe-
cuete Ha 1 ra. KoHTponbHas AensHKa U Bce MPUJIETAIOIINE HACAKICHHS TOpake-
HbI TpUOOM O4eHb CHIIBHO (6osiee 400 cTBosoB Ha 1 ra). Ywmcno ycoxmmx nepe-
BBEB Ha 3TOM cTalMoHape B 2-3 pasza Oouibllie, 4YeM Ha MEepBOM U BTOpoM. U B
OyaymieM Ha TUIAHTALUSX BPSL JIM MOXXHO OXHIATh 3HAYMTEILHOTO YCHIICHUS
00JIe3HH, TaK KaK 3TU IPEBOCTOM HAXOMASATCS B XOPOILIEM CAHUTAPHOM COCTOSIHUH.

Ha cranuonape 12, rie iecopacTuTenbHbIE YCIOBHS COBEPIICHHO JIPYTHe
W MIPOM3PACTAET elib, KOpHeBas ry0ka jo 32 JIeT He MosiBHIachk. ITO HE O3HAYaeT,
4To enb He Mopaxkaercs OOJIe3HBIO, OJHAKO HAYMHAETCS OHa Iocle
30 ... 40 net [4].

CHmxeHne BpeIOHOCHOCTH KOPHEBOI I'yOKM Ha MIaHTalUAX O0ObACHSAET-
cs MHOTMMH TpuunHaMu. [loclie WHTEHCHUBHOTO M3PEKWBAHHS MOJOIHSKOB B
cepenuHe | kilacca Bo3pacTa MPOMCXOAMT CYIIECTBEHHAas! TpaHcpopmalus GuTo-
1EHO30B. B mporecce cenekoHHON pyOKH yAamsioTcs OTCTAaBIIUE B POCTE Jie-
pPEBbSl M B 3HAYMTEIILHOW CTETNEHW OCaliseTcsi BHYTPUBHIOBAS KOHKYPEHIIWS
pacreHuii. B pe3ynbpTaTe TakOM KOHKYPEHILIMU HE TOJIBKO OTMUPAIOT OTCTABILINE B
pocTe IepeBbs, HO U OCIAOISAIOTCS JIEPEBbs-TUACPHl. B Takux APEeBOCTOSX MOSB-
nsieTcst 0OJIBIIOE KOJMYECTBO BTOPUYHBIX BpEAMTENEH Jieca, KOTOpBIE CIOCO0-
CTBYIOT pacrlpOCTpaHEHHIO KOPHEBOM ryOku. Cropbl rpuba XOpoIIo COXpaHsIOT-
Cs B KHIIEYHUKE HACEKOMBIX, KOTOpBIE MEPEHOCAT MX Ha JApyrue aepeBbs [2].
Nmenno HammuueM OOJIBIIIOTO KOJIMYECTBA OCIa0JICHHBIX AepeBheB U Oojee Oa-
TONPUSATHBIMH JUUTsI OOJIE3HHW DKOJOTHUECKUMH YCIOBHSIMA MOXHO OOBSCHHUTH
YXyIIEHUE CAaHUTAPHOTO COCTOSHUS KOHTPOJIBHBIX HACAKJICHUH. ITUM Ke 00b-
SCHSIETCS U yBEJMUYCHHE Bpela Ha JIENsIHKaX C MPUMEHEHHWEM TYKOB, KOTOpHIC
YCHIIMBAIOT POCT JPEBOCTOEB U KOHKYPEHIIUIO B HUX, CIOCOOCTBYsI OoJiee paHHe-
MY TIOSIBJICHHIO OCJIa0JIEHHBIX JIEPEBHEB.

4*
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Ha nnanTanusax ynydimiaercs He TOJBKO CBETOBOW M TEMIEpaTypHBIN pe-
UM BO3[yXa M IOYBBI, HO M IPOUCXOAAT OoJee riyOOKHe U3MEHEHHs B MPOLeC-
ce MpeBpalleHHs] OPraHUYeCKUX OCTaTKOB M TyMycooOpa3oBaHUs B mouBax. J[o-
Ka3aHo, 4TO JIeCHas PacTUTEIbHOCTb, 0COOEHHO XBOMHBIX MOPOA, B 30HE CMe-
LIAaHHBIX JIECOB BBI3BIBACT YCWJIEHHE MOA30J000pa30BaTeNbHOrO Ipolecca, a
MHOTOJIETHSISI TPAaBSIHUCTAsl — JEpHOBOTO [6]. B pe3ynbraTe B XBOHHBIX Hacaxie-
HUSAX YCJIOBUS MUHEPAJIBHOIO MUTAHUS PACTEHMH yXy[IIIaroTCs, a MOJ TpaBaMH,
HA000POT, yiyumatoTcs. M3pexuBaHue MOJIOJHIKOB U YCHUIIEHHE pOCTa TpaBsi-
HUCTOU PAcTUTENBHOCTH AKTHUBU3UPYIOT KM3HENEATEIBHOCTh MUKPOOPTaHU3MOB
B JIECHOW MOJCTWIIKE. B pe3ynbprare MpoMCXOAMUT YCUJIEHHOE HAKOIUIEHHUE aMU-
HOKHCJIOT B TI0YBE, YTO CIIOCOOCTBYET YIIyUIlIEHHIO MUTaHus pactenni [3]. Hamm
HcclieioBaHus, npoBeaeHHble coBMecTHO ¢ benHUUM mouBoBeneHuss U arpoxu-
MUH, MOKa3ajH, 4TO Ha IJIAHTALUAX 3aMETHO YBEIMUYUBAETCS COJEp)KaHue dJie-
MEHTOB MUHEpaJIbHOIO MHUTAaHUS PACTEHHUH, a B €IbHUKAX €Ile U YMEHbBIIAETCS
KHCJIOTHOCTb MTOYBBI.

Takum 00pa3oM, CeNeKIMOHHOE M3PEKUBAHHE MOJIOAHSKOB Ha IJIaHTa-
ousaX B cepenuHe | kimacca Bo3pacTa crocoOCTBYET U3MEHEHUIO DKOJOTMYECKHX
YCIIOBHM MO TOJIOTOM JPEBOCTOEB Ha JUIMTEIHHOE BpPeMs, MHOIOKPAaTHOMY yBe-
JIMYEHUIO MAacChl KMBOTO HANlOYBEHHOT'O MOKPOBA, YMEHBIIEHHIO MOIIHOCTU U
Macchl JIECHOM MOACTUIIKH, YIy4YIIaeT YCIOBUS MUHEPAIbHOTO MUTAHU pacTeHUI
Y 3HAYUTEIBHO CHU)KAET BPEIOHOCHOCTh KOPHEBOMN T'yOKH.

CIIMCOK JINMTEPATYPbBI
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KA YXTHHCKOTO TOCYHapCTBEHHOTO TEXHHYECKOTO
yauBepcurera. Vmeer 6onee 40 HayqHBIX TPYIOB IO
YHCIICHHBIM METOJIaM pacdeTa IPOYHOCTU KOHCTPYK-
IV,

MOJAEJNPOBAHUE IIQKA3ATEJIEI71 HAJEKHOCTH
JABUI'ATEJIEN ABTOJIECOBO30B

[IpumeHeHa neTepMHUHMpOBaHHas (oOpMyrna OIEHKH 0000-
IIEHHOTO pecypca JeTaleid [BHraTels IO KPUTEPUIO H3HOCA Kak
(GYHKIMS pecypcoB Ha YeThIpeX TUIHMYHBIX pexumax. MeTo1oM KoM-
NBIOTEPHOI0 CTaTHCTUYECKOTO MOJICITUPOBAHUS HAHIICHO pacmpene-
JieHne 0000IIeHHOTO pecypca, IoKa3aTesn Ha/le)KHOCTH U Tpedyemoe
YHCIIO 3aMaCHBIX YacTel ¢ y4eTOM YCJIOBHH SKCIUTyaTaIlUH.

The determinate formula for estimating the generalized re-
cource of engine details according to the wear criterium has been ap-
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plied as the resource function for four typical modes. Method of com-
puter modelling was used for determining the distribution of the gen-
eralized resource, reliability indices and the required number of spare
parts taking into account the operation conditions.

ABTOJI€COBO3bI pabOTAIOT B CIOXKHBIX TOPOKHBIX YCIOBHUSIX, YTO TPUBO-
JIUT K CHIDKCHHUIO pecypca paboThl UX ABUraTejel Mo CPaBHEHHUIO C ABUTATEISIMU
aBToMoOwmieil oOmiero HazHadeHus. [lokazarenn Haae)KHOCTH JBHUTATENsT HEBO3-
MOKHO TOJNYYUTh COOPOM CTATHCTHYECKMX AAaHHBIX MO OTKa3aM, TaKk KakK Ha
MPaKTUKE aBTOJIECOBO3BI PA0OTAIOT MPHU Pa3IMUHBIX PEKUMAX U YCIOBUSAX IKC-
TUTyaTalny.

B cootBercTBuM ¢ [1] pexum pabOTHl ABUTATENS MO W3HOCY ACTUTCS Ha
4yeTelpe THIA: | — Jerkuit (paBHOMEpHOE NBMKeHHE aBToMoOws), 11 — cpemauit
(mepaBHOMeEpHOE nBWKEeHHE aBTOMOOWII), III — TspKenmbrit (3amyck aBUTATENS),
IV — BecpMma TsDKENbIN (IBM)KEHHE aBTOMOOWIIS IO 3allbUIEHHBIM Joporam). Pe-
CYpPCHI JieTalieii Ha BBIICIICHHBIX pexuMax 0003Ha4eHbI Kak ty, ty, ty u ty. 1o co-
BOKYIIHOCTHU OJHOTHUITHBIX z[eTaneﬁ, n3-3a MHOXXCECTBaA (I)aKTOpOB, BIWAIOINIUX Ha

M3HOC, PECYPChI HA TUIMYHBIX PEXXUMaX — BeM4uHbI ciryyaiineie t; (j =1, ...,IV).

[lockonbky mOpu 3KCIUTIyaTaMH THUIIWYHBIE PEXUMBI COYETAIOTCS, TO
0000mennsIit pecypc (OP) neranu aBuratens (HapaOOTKa B THICAIaX KAJIOMETPOB
npobera) — 370 (yHKIHUS YETBIPEX CIIyYaiiHbIX aprymeHTos [1, 3]:

t0=1/(Y|/t|+V||/t||+Y|||/t|||+V|V/tlv)’ ()

rae v, ..., Yiv — OTHOCUTCIBHOC BPEMS pa60TI>I JABUTATEIIA HAa TUIIMYHBIX pEKUMaAX,

4
IpH4eM ZYJ' =L vy, =20.
J=1
Bennuusst v, ..., yiv B (1) KOINYECTBEHHO XapaKTEPU3YIOT YCIOBHS KC-
IUTyaTallMd ¥ BHOCAT paszfiiiynde B MHTEHCHUBHOCTH M3HOca. JlomyckaeM, uto B (1)
Pecypchl Ha KaXJIOM |-M PeKHUMe HOIYNHEHbI JOTHOPMAIEHOMY PacIpeIeIeHUIo
C TUNTIOTHOCTBIO BEPOSITHOCTH

plt,) = (V2rt,) " expl(int, ~a, )"/ (20])] @
ITapameTpsl g; 1 bj ompeessieM 1o Gpopmysiam
a; =Ini, ~(1/2)In(s? +7? )

3
b, = Inls? +72)-21n7,, ®3)

rae 1., sj—marematndeckoe oxunanue (MO) u crannaptrHoe otkinonenue (CO)

j 1
pecypca Ha KaI0M j-M TUiuaHoM peskume (J = 1, ..., 1V).
[Ipy 3TUX AOMYIIEHUSX CTABUTCS 3aqadya: HAWTH CTATUCTHYECKOE pac-

npenenenue 7, mo ycnosuro (1). Tak Kak 3TOT ciy4ail HE UMEeT aHATUTHIECKOTO

peuIeHus, TO MPUMEHSIN CTaTUCTUYECKOE MOZENUpOBaHUE [2], peanu3anus Ko-
TOporo Bo3MokHa Ha [I9BM.
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Onucanue anropuTMma. BeluucnurensbHas mporpamMma CocTaBjI€Ha
Ha si3pike TypOo-beiicuk. [locnenoBarensHocTh ciayuaitheix ymcen (CYU) {ri}, ,
paBHOMEpHO pactpeneneHHsix oT 0 10 1, reHepupoBany ¢ MOMOIIBIO ONepaTopa
RND(x). 3aremM momapHO BBIYMCIISIIA IIOCIEIOBATEIEHOCTE HOPMHPOBAHHBIX
HOpManmbHBIX CU:

z, =(-2Inr, )1'2 cos(2nr,, );

T
z.,, =(-2Inr)" sin(2xr,,,),
rae N — 00beM CMOACITHPOBAHHONW BEIOOPKH.

C yuerom (3) u (4) monmenupyromas Gpopmyia BO3MOXKHBIX 3HAYCHHUN pe-
CYPCOB Ha Ka)XJIOM j-M TUITHYHOM PEXMME TIPHHUMAET BHT

), =eola, + 6 ),,] (5)

[oncraenss (5) B (1), momyvaem oOIuiA BUA MOACTUPYIOLICH (HOPMYIbI
BO3MOKHBIX 3HaueHui OP:

{toi}n :1/(Y1 /{tli}n +Yu /{tlli}n +Ym /{tllli}n +Y v /{tIVi}n)- (6)

[IpoBenem peanuzanmio anropuTMa Ais mopiiHs asuratens SIM3-238
aBronecoBo3a MA3-5434 B cocraBe ¢ mnpunenoMm-pocrnyckoM I'Kb-9362 nns
ycnoBui skcmnyatauuu boposckoro n Kamkepomckoro necrnpomxo3oB AO «Ko-
MUJIECTIPOMY.

Ucxonnsle nmanuble st boposckoro JIIIX: y, = 0,51; y, = 0,37;
v = 0,02; vy = 0,10; mns Kamxepomckoro JIIX: y, = 0,46; v, = 0,39; v, = 0,03;
Yiv = 0,12. Pecypchl OpIIHS Ha TUMTUYHBIX PEKUMaX BEIUUCIIEM 10 (hopMyIe

tj =m; / k;,
rjae M;— I0IyCTUMBIN H3HOC (IpUHKUMaEM 110 [4]) ;
Kj — JiHeliHast ”HTEHCHMBHOCTD M3HAIIMBAHUS (IPHHUMaEM 110 [2]).

ITockonbKy 3HauYeHUs Kj UMEIOT pa3dpoc, TO 10 MpaBWiy 3G HaXOMMIH
MO u CO pecypcoB Ha THITMYHBIX PEXUMax B ThICS4aX KWJIOMETPOB mpodera. B
pesynbTare nonyueHo: ¢; = 240, s, =19,2; 1, =120, s, =9,6; ¢y = 80, sy = 6,4;
t v =60, s,y =4,8.

I[Io (3) BblUMcHsiEM napaMeTpbl JIOTHOPMAJIBHOIO —pPacCHpeACIeHUs:
a, = 5,447, b| = 0,0799; ag = 4,784, b|| = 0,0798; am = 4,379, b||| = 0,0798;
ay = 4,091, b|V = 0,0798

Ilocne sToro mo BbIpakeHUIO (5) CMOAETMPOBAHBI JABE ClydaiHbIE IO-
cietoBaTebHOCTH {li}n 00BbeMoM N = 3000 3HAUEHHI KaKaas s yCioBuil bo-
posckoro u Kamxepomckoro JIIIX. VX mpoBepsii Ha COTJIACHE IO CIETYIOIINM
TEOPETHUECKUM PACTIPEIENCHIsAM: PB-, y’-, Dplianra, mokasatensHomy, dumepa,
Y-, JIOTHOPMAaJIbHOMY, HOpMaJIbHOMY, CThIOIEHTA, TPEYTOJIbHOMY, PABHOMEPHOMY
Ha uHTepBalie, BeliOymia. B oboux BapuanTax HanOoJbIas BEPOSTHOCTH COTJIa-

i=1,35.. (4)

cus P nonydeHa aj1s JorHopMansHoro pacnpenenenus t, mo (1), oHa Bbime 10-

myckaemoii 0,05.
[IpuBogMM YHMCIIEHHBIE 3HAYEHUS TAPAMETPOB, MOTyUYEHHBIX B PE3yibTa-

te moaenupoBanus (boposckoii JIIIX): X12 = 11,5 npu uymcie cTeneHei cBOOObI
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to p(to) F (to) R(to) h(to)

Boposckoii recipomxo3

112,9 0,0011 0,0032 0,9968 0,0001
118,6 0,0045 0,0177 0,9823 0,0005
1243 0,0129 0,0657 0,9344 0,0014
130,0 0,0249 0,1734 0,8266 0,0029
135,7 0,0343 0,3456 0,6544 0,0049
1414 0,0354 0,5493 0,4507 0,0070
1471 0,0282 0,7337 0,2663 0,0091
152,9 0,0179 0,8657 0,1343 0,0110
158,6 0,0093 0,9417 0,0583 0,0127
164,3 0,0040 0,9782 0,0219 0,0141
170,0 0,0015 0,9928 0,0072 0,0153
1757 0,0005 0,9979 0,0021 0,0163
Kamxepomckuii gecripomxo3
107,0 0,0013 0,0036 0,9964 0,0002
109,9 0,0029 0,0094 0,9906 0,0003
115,6 0,0101 0,0437 0,9563 0,0012
121,3 0,0227 0,1358 0,8642 0,0027
127,0 0,0347 0,3023 0,6977 0,0049
132,7 0,0379 0,5154 0,4846 0,0075
138,4 0,0309 0,7161 0,2839 0,0099
1441 0,0195 0,8604 0,1396 0,0122
149,9 0,0097 0,9422 0,0577 0,0142
155,6 0,0039 0,9796 0,0204 0,0159
161,3 0,0014 0,9938 0,0062 0,0173
167,0 0,0004 0,9984 0,0016 0,0185

vi = 21, BepostHocTh cormacusi P; = 0,951961; BwiGopounoe cpeanee OP
t o1 = 140,5 ThIC. XM, BeIOOpOouHOe CO Spu = 11,1 ThIC. KM; ag = 4,942,
bor = 0,0791; Kamkepomckuii JIIIX: Xg = 13,7, v, = 20, P, = 0,843434;
too = 132,7 TBIC. KM, Sop = 10,5 THIC. KM; ag, = 4,885, bg, = 0,0791.

[To 3TM aHHBIM CITPOTHO3UPOBAHBI CIIEAYIOIINE TTOKAa3aTeNI HaIeKHO-
cru: pynkims pacrnpeneneaus OP — F(tp), BeposTHOCTS 6€30TKa3HONW PabOThI —
R(to) u naTeHCHBHOCTH 0TKa30B — h(ty) B mHTEpBase HapaboTk (0, to, THIC. KM) IO

hopmynam
Fltg)=f(inzy —aq)/ by} (7)

R(ty)=1-@[(inty —ay)/ by } 8)

h(ty) = @[(Inte —a5) /by | / tabyR(t,), 9)
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y
rae ofy] = (\/2_ )_l Iexp(—t 2 /Z)d’t — MHTETpajl BEpOATHOCTEH (BBIYMC-
Zoo
JICHHBI TI0 CIIELMAJIBbHOM IOJ-
Tporpamme);
y— €ro apryMeHT;
(@ — IUVIOTHOCTb ~ HOPMHPOBAHHOTO
HOPMAaJIBHOTO pacIpeeeHusI.
3unavyenust pynkuuii (2), (7) — (9) npuBenens B Tabnuue, rae ty — Hapa-
00TKa, ThIC. KM mpobera. Vcronb3ysi H3BECTHYIO aCUMIITOTHYECKYIO 3aBUCUMOCTb
TEOPHH BOCCTAHOBJICHUS, MOKHO CIIPOTHO3MpoBaTh MO 4mcia 3aMeH OpIIHeH B
uHTepBaie Hapabotku (0, to):

H=t, /T, +(1/2)(s /5 -1). (10)
®opmyna (10) cmpa- Bex- H
JMBA JUIS MPOCTOrO mpouecca 3a- v )
MEH, KOrjia IMapameTpbl pecypca 2 / /
HAYaJIbHOTO ¥ 3aMEHEHHOTO TOpIII- A A
. b
Hell oguHakoBbl. ['paduk m3mene- “
Hua H ot ty no (10) nokazan Ha 5 // L
pucynke (1 — gms Boposckoro, /
2 — nna Kagxepomckoro JITIX). 4 e
AHANOTHYHO MOJEIUpyeM é/
NOKa3aTend HaACKHOCTH H s §

o "o 120 130 w0 150 0 170 ¢,
OCTAIIbHBIX  JI€Taled JBHUraTens,

MOJIBEP’KEHHBIX M3HOCY. METOIUKY HCHOJBb30BaNIN JIIs pa3paboTku auddepen-
LIUPOBAHHBIX MO YCJIOBUSAM JKCILTyaTal[MM HOPM pacxoja 3alacHbIX YacTeu Jis
nBuratenei apronecoro3oB AO «Komunecnpomy.
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C.HA. MOPO30OB

ApXﬂHFeJ’ILCKI/Iﬁ FOCYL[apCTBeHHLIﬁ TEXHUYCCKUM YHUBCPCUTCT

MopozoB CranucnaB lBaHoBHY pommicsi B
1929 r., okonuma B 1952 r. JIeHUHrpaacKyto Jieco-
TEXHUYECKYIO aKaJeMUI0, JOKTOP TEXHHUYECKUX
HayK, Ipodeccop, 3aBemyromuii kadeapoil Teope-
TUYECKOH MeXaHUKH ApXaHIeJIbCKOro Trocynaap-
CTBEHHOTO TEXHUYECKOTO YHHMBEPCUTETA, YJICH-
koppecrionzieHT PUA, 3acimyXeHHBIH jaesTens
Hayku M TexHuku P®D. Hmeer okxono 140 meuar-
HBIX pabOT B 00JACTH M3Yy4YEHUS YCTOMYMBOCTH
TeMIIepaTypHO-HANPSHKEHHOTO PEIbCOBOTO ITyTH,
3aKpeIUIeHHUs1 €ro OT yroHa pellbCoB, ynaapa Tel,
npumeHenuss OBM  mpu  pemeHun  3ajaad
MEXaHHKH.

COYJAPEHUE ABTOMOBWIEM

C momompio GopMyln KIlacCHYecKOl TeopuHu ymapa Mph Co-
YIapeHUH TUIOCKUX CBOOOTHBIX TEJ pPAacCCMOTpEHa METOIUKA OIpese-
JICHUs MMIIYJIbCOB YJApHBIX CHJ, CKOPOCTEH IIEHTPOB MacC aBTOMO-
Owelt mociie yaapa U UX YIJIOBBIX CKOPOCTEH Ha MpHUMepe coyaape-
HUS ABYX aBTOMOOHJIEH.

With the help of the classic theory formulas on stroke at
collision of flat free bodies the technique has been viewed on defining
impulses of impact forces, as well as speeds of mass centers of motors
after stroke and their angular speeds based on the collision of two au-
tomobiles.

[pu w3ydeHun Kypca O€30MACHOCTH JIBIDKEHHS JUISI WHXKEHEPOB-
MEXaHUKOB B CITEIMAIbHOM juTeparype [2, 3] paccMaTpuBaroT 3a1a4y O CTOJK-
HOBEHHMH aBTOMOOMIEH. Ee pemnraroT ¢ moMompio 3JeMEeHTapHONH TEOPHUH COyia-
pEHUsI, B KOTOPOil KaX0€ TeJO MPUHUMAIOT 32 MaTepHaJbHYI0 TOYKy. Pacder-
HOE ypaBHEHHE, BBIPAXKAIOIIEES 3aKOH COXPAHEHHS KOJIMYECTBA JBIKCHUS, HMEET
BHU/]I

my \71+m2 \72:m1 1/_11'+m21/_12',
rae My, M, — MacChl aBTOMOOUIIEN;
V1, V, — CKOPOCTH [IEHTPOB MAaccC 10 yapa;
Uy, iy — TO e MOCIe yaapa.

Hcnonp3oBaHKe 3JIEMEHTApHOM TEOPUH B 33/1a4€ O CTOJKHOBCHUM aBTO-

MoOusel He IMO3BOJISET, KaK OTMEYEHO B paboTe [3], moIy4InuTh pe3yinbTaThl,
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Puc. 1. PacuetHas cxema

COBIIA/IAIONINE C DKCHEPUMEHTAIBHBIMU JAHHBIMH. OJTO OOBSACHICTCS ABYMS
MPUYUHAME: HEONPEAEICHHOCThIO 3HAYeHUs K0d(puIMeHTa BOCCTAaHOBICHHUS U
HECOBEPILICHCTBOM MaTEMaTHIECKOW MOJIENU yaapa.

Ha ocHoBe MeToanku, M3IOXKEHHOW B pabdore [1], Hamu paspaborana
MOJTHASI TEOPHSI COYapeHusl TUIOCKUX Tei [4]. YToyHeHHe MOJCIH yaapa HMeeT
BaXHOE MPAKTHYECKOE 3Ha4YeHrne. PaccMOTpPUM IONHYIO TEOPWIO B HACTOSIIEH
cTaThe.

Pacuernas cxema aisi oOmiero ciryyasl COylapeHusl JBYX TUIOCKHX CBO-
O6omubix Ten 1 u 2 mpuBeneHa Ha puc. 1. JIBIKeHHE Ten paccMaTpUBaeM B CH-
cTeMe KOOPAMHAT T 1 N, KOTOPBIE N300paKeHBI TSI KAKJOTO TeJa B OTJEIBHOCTH.
Ocwu N; 1 N, IeXaT Ha JIMHUM yAapa, OCU T1 U T, ePIeHIUKYISIpHBI K Hel U 00pa-
3YIOT C OCSIMH Ny U Ny IPaBOCTOPOHHHE CUCTEMBI KOOPIUHAT.

NmMmynscel ymapHbIX cuil S; U S, JIexkaT Ha ocsiX T U N U HampaBlieHBI B
MTOJIOKUATENBHYIO CTOPOHY ATHX OCEH.

PacueTHble 3aBUCMMOCTH UMEIOT CIEAYIOIINI BU/I.

JJ11 *MITyTThCOB yIAPHBIX CHII:

TTOBEPXHOCTH TEN IIEPOXOBaThIe, B TOUKE yAapa UMEeTCs MTPOCKaIbh3bIBa-
HUE TelI:

S. =S, f: 1)

1+¢)A4
N - _ ( 8) 1 ’ (2)

G+ Hf
IIOBEPXHOCTH TEJ IIEPOXOBATHIE, B TOUKE yJapa MPOCKAIb3BIBAHUS TEI

HET
1 HA, —GA
ST=(+8) 1 Gz; A3)
B

Sn - HA2 _(IB+ S)GlAl ) (4)

JIJig KWHEMATHYECKHX BETUYHH
i1, = Vi, + Sy, w1, = Vyity + SolMy;
wT = VT + SJImy; w7, = V1, + Si/my;
=010 + (S p1+ Sphy)/ Iy
2= 20 + (S; P2+ Sy hy)/ 1.
3neck G, Gy, H, B — unepumanbabie K03QQHUIIUEHTHI:

G= L+L+h12/|l+ h22/|2,
myp  myp
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1 1
G]_: —+—+p12/|1+ p22/|2,

mp my
H:pl h1/|1+p h2/|27
B=GG,—H%

Aj, A, — ckopocTHBIE KOO PHUIINEHTHI:
Ay = Vi +V, i1y + o + hoono;
Ay = VTt VT, + P o1+ Paodo;
M;, M, — Macchl COYAAPSIFOIIUXCS TE;
l1, |, — MOMEHTBI WHEpPUUH TeJ OTHOCUTEIBHO OCEH, TPOXOISMIINX
4epes UX LEHTPBI Macc;
10, W0 — YTIIOBBIE CKOPOCTH BpaIlleHHs Tel JO yAapa BOKPYT OCEH,
MPOXOIAIINX Yepe3 LEHTPBI UX MACC;
®1, ®, — TO XKe IMOCIe yaapa;
Vi, ,V,n, ,V|T,,V,T, — IPOEKIUH CKOPOCTEH LIEHTPOB Macc N0 yAapa Ha OCH N
u T,
uny Uy Ny , Uy T, Uy Ty — TO K€ MOCIIE yapa,
ny,T, — OPThI OCEH KOOpAUHAT;
€ — KO3 PUIMEHT BOCCTAHOBJICHHSI HAYaJILHOTO COCTOSIHHS TEJ
mocye yaapa, 0 <g < 1.
C nomouIpio MPUBEACHHBIX 3aBUCUMOCTEH MOXKHO PELINTh MPAKTHUECKH
mo0y1o 3a1a4y Ha COyIapeHHe IBYX IUIOCKUX CBOOOAHBIX TEJ, B TOM YHUCIIE aB-

TOMOOWIIEH.
PaccMmoTpum mpuMep coymapeHuss aBTOMOOWJICH JJISl CXEMBI, TPUBEICH-

ya A
| |
h
Z Rl _* |£ Puc. 2. CxeMa coylapeHHs aBTOMOOUIIEH
pl e a Z.z
l 7

UI'/‘ ¥

T —/}:_ =
. / ! ’

HOI1 Ha puc. 2.
3nech o — Yroy coynapeHust (BCTpeun) aBTOMOOHIIEH;
@ — PpacCTOSHUE, ONPEICIISIONIEe MOJT0KEHNE TOYKH BCTPEUH;

hy, hy, p1, p, — meun HUMITYJIbCOB yAApHBIX CHIIL:
h; =- X¢, COS o+ b, sin o;

h2 = Xc, —a,
P1= X, sin o + by cos o
P2 = by;
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, sz — KOOpAWHATBI TOYCK Cl u Cz, PACIOJIOKCHHBIX Ha TIPOJOJIBHBIX OCAX

CUMMCETPpHUUN aBTOMO6HJ’ICI>i;
b, — mooBHMHA MIMPUHBI aBTOMOOWIIEIH.
Pacder BeITONTHEH I NCXOTHBIX JAHHBIX, PUBEICHHBIX B TA0. 1.
Taonnma 1
No Macca, xr Koopnunatst li, v, o,
N MOCTOB Xor M KT+ M Mm/c -1
aBTOMOOMIIS aBTOMOOMIISA ¢
Ma Mg

1 560 485 1045 1,71 1500 10 0
2 485 315 800 1,60 1200 5 0

B Tabnunie 0003HavYEHO:
M4, Mg — MacChl aBTOMOOWIICH, MPUXOSIIUECS HA TICPEIHUMA U 3aJHUIA MOCTHI,
Xc — KOOPJUHATHI, ONPECIISIONTINE MOJI0KEHHE IIEHTPOB Mace (Touek C;). Mx

HaxoauM 1o opmynam (puc. 3)

: 8 2 A
ag . . .
N
Puc. 3. OcHoBHBIC TabapUTHBIE pa3Me-
PBI aBTOMOOHIIS: 4 — TTOTIEPEYHBII MOCT; z,
B — 3apuuit Mmoct; C — LEHTp Macc Le
Z,
L

’ ’
_ myx +tmpx, | myx, +mpx,

1 2 ’ ’
mA + mB mA + mB
li — MOMeHTHI mHEpIMU TeN (ABTOMOOWIIEH) OTHOCUTEIBHO OCEH, IPOXO/Is-

X 49epe3 ux LCHTPBI Macc,

[, =Mp d2+mgdy; 1,= m';d%+ mjyds,

Pesynprarer pacuera mo dopmynam (3) u (4) Mpu OTCYTCTBHU MPOCKATH-
3BIBaHUS M HEYNpyroM yaape (€ = 0) mpuBeieHbI B TaOII. 2.

Tabnuma 2
Vron S, Sn f i ‘ Uy, ‘ uT, ‘ Uy Ty o (%)
BCTPEYH " -
TpeHH, Hec m/c ct
rpaa

15 1823 |14115| 1,29 | 1,091 |1,7638 |-7,9145| 7,2788 | 0,1463 |-0,5402
30 1634 | 2299 | 0,71 -2,8 |2,87375|-7,0963 | 7,0425 | 0,2737 | 0,0329
60 361 3512 | 0,10 |-5,3052| 4,39 |-4,6545]|5,4512|1,0883 | 1,5097
75 -491 | 3724 | 0,13 |-6,0924| 4,655 |-0,7286 | 4,3862 | 2,6175 | 2,1975
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OHU TO3BOJISIOT HMPOCIEANTH 3aBUCHMOCTh OCHOBHBIX PacYeTHBIX BEIU-
YHH OT yriia coynapeHus o.. OTMETHM HIKE TPU 3aKOHOMEPHOCTH.

1. To mMepe yBemuueHHsI 0L HIMITYJIbC S; YMEHBIIAETCS, @ UMITYJIbC Sy, yBe-
JUYUBAETCA. JTO 03HAYAET, YTO MPU MAJIBIX 3HAUYEHUSX YIJIa Ol CYIECTBYET BbI-
COKasl BEPOSTHOCTh yJapa C MPOCKaIb3bIBAHUEM, PH OOJBLIMX O Takas BEPOsT-
HOCTB CYIIECTBEHHO MCHBIIIE.

OtHomrenne S; / S, Ha30BeM NpelnelbHBIM KOI(PPHUIUCHTOM TPEHHS
CKOIIBKEHUS U 0003HaunM f,. 3HaueHMs ero Taxke IMpHBEICHBI B Ta0I. 2, 3aBH-
cumocTsb f; (o) mokasana Ha puc. 4.

7 i
72

1

08
06 (/ // Puc. 4. I'paduk 3aBucumoctu f, (o)

ul X/

Q2 <\E/

%5 30 45 60dad
Ecnu ¢paktudeckuii koadduiment tpenuns f Menble npeaenbuoro f,, To
yIap aBTOMOOWJIEH TPOMCXOAUT C TPOCKAJIB3BIBAHUEM B TOYKE YAapa, €CIH
f > f, — 6e3 mpockanb3biBanus. Ha puc. 4 30Ha yaapa 6e3 MpoCKayib3bIBaHHs BbI-
JelieHa MTpuxaMu. B He3amTpuxoBaHHOW 30HE 3HAYCHHS S; M S, HaXOJAT 10
dopmynam (1) u (2). dns psaa 3Hauenuit f u o oHu niprBeieHbI B Ta0IMI. 3.

]

g

Tabonuma 3
a, f=0 f =05 f=1 f =129
rpan Sh S. Sh S; Sh S; Sn S,
15 666 0 833 417 1114 1114 1386 1790
30 1528 0 1998 999 2883 2883 3886 5018
60 3435 0 3838 1919 4348 4348 4712 6085
75 3732 0 3722 1861 3713 3713 3708 4783

31ech UMeeT MECTO CIeIyIOIasi 3aKOHOMEPHOCTh: € yBEJIN4YEeHHEM KO3 -
(duIHMeHTa TPeHUs UMITYJIbCHI YAapHBIX CHII BO3pacTaloT. HanmeHbliee 3HaYeHUE
OHH UMEIOT MpHU coyaapenun raajakux tein (mpu f = 0), nanbobluee — npu yaape
0e3 npockanb3biBanus (npu f = ).

2. Jlng nepBoro u BTOPOro T€jla HOPMAJbHbIE COCTABIISIOIIUE CKOPOCTU
LIEHTPOB Macc MOCJIE yaapa u,n; U u,n, 110 MEPE YBEIUYEHH yIJia O, BO3paCTaroT,

a KacaTellbHble cocTaBisomue 7| u u,T, yMeHbIIAIOTCA. JTa 3aKOHOMEPHOCTh
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M3MEHEHHS CKOPOCTEH aHAJOrM4Ha 3aKOHOMEPHOCTH H3MEHEHHS NMITYJICOB Sy U
S;. 3Hak mIoC IS CKOPOCTEH ITOKa3bIBAET, YTO OHHU HAINPABJIECHBI B CTOPOHY
KOODPJMHATHBIX OCEH, 3HaK MUHYC — 00paTHO.

B oTmenpHBIX cilydasx NpH BO3pAcTaHWHU yIJIa oL 3Ta 3aKOHOMEPHOCTh
MOKET U3MEHATHCS. Hanpumep, miist o = 15 © umeem u,n,= 1,091 m/c, a mpu o

=30 ° = —2,8 M/c. B TiepBoM cilydae POUCXOMHUT OTCKOK Tenma 1 ot Tema 2,

BO BTOPOM — MX COBMECTHOE JIBHXKCHHE, YTO HEOOXOUMO yUECTh MPU PEIICHUU
3aJla4yM O JIBWKCHUM aBTOMOOMIICH Moclie yaapa.

3. O06a aBTOMOOWIIS TIOCTIE yAapa MPUAYT BO BpallaTellbHOE TBUKCHHE.
3HaYeHMsI YTIIOBBIX CKOPOCTEH BO3PACTAIOT MPOTIOPIIMOHATLHO YBEIMUCHHUIO yTiia
o. Tak xak B OONBIIMHCTBE ciy4yaeB m; > 0 1 @, > 0, To 06a aBTOMOOWIIS mmOCIie
yaapa CTaHyT BpallaThCsl MPOTHB YacOBOW CTpenku (kpome ciydas o, < 0 mpu
a=15°).

Juis onpenenienust ABMKEHUST aBTOMOOWIIEH TIocie yaapa MOKHO HCTIONb-
30BaTh nupdepeHIraibHOe YpaBHEHUE IIOCKONAPAUICIBHOIO IBHIKCHHMSI TENa B
OCSIX T; U Ny AJIS TIEPBOTO, T, U Ny JUIA BTOporo Tena. Hagamo 3Tux OBYX cHcTeM
KOOpJMHAT IPUMEM B TOUKE coyAapeHus £. B kadecTBe CUIIOBBIX BEJIWYUH, I€H-
CTBYIOIIMX HA aBTOMOOWIIH NP UX JBWKCHHUH TIOCIIE yapa, IPUMEM CHIIBI i MO-
MEHTBI CHJI TPEHHSI, TTPOMOPIIHOHATBHBIE HOPMAaJIbHBIM JaBICHUSM OT KOJIEC aB-
TOMOOWJIS HA TIOBEPXHOCTD JOPOTH.

[TockonmpKy 3Ta 3a7a4a BRIXOANT 33 TPAHUIIEI aKTa yaapa, TO €€ HaJo pac-
CMOTpPETH OT/ENBHO.

CIIMCOK JIMTEPATYPbBI
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IIM. MA3YPKUH

Mapuiickuil rocyAapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

Masypkun Ilerp MarBeeBuu pogmncst B 1946 r.,
oxkoHUMII B 1968 r. Mapuiickuil MOMUTEXHHYECKHI
MHCTHTYT, JIOKTOp TEXHHYECKHMX HayK, Ipodeccop,
u. 0. 3aBedymomero kadeapoi HpupomooOycTpoii-
cTBa Mapuiickoro rocyaapCTBEHHOTO TEXHHIECKOrO
YHHBEPCHTETA, 3aCIIy’KCHHbBIH JIeATeIb HAYKH U TEeX-
Hukn PecnyOnmkn Mapuit Oun, axagemux PAEH,
wieH MexXIyHapoIHOI accoruaniy «OBPHCTUKAY,
skcriept CHI' nmo mammnoctpoenuto. HMmeer Gonee
500 mewaTHBIX pabor B o0macTH  (QYHKIM-
OHAJIbHO-KOHCTPYKTHBHOTO OJI09HO-MOYJILHOTO
CHHTE3a MaHMITYJIITOPHBIX MAIMH, aBaHIIPOCKTHPO-
BaHUS U MOJENUPOBAHMS CHCTEM MAIlMH M OHOTeX-
HUYECKHX CHCTEM.

MOJIEJIMPOBAHUE XAPAKTEPUCTHUK JIBUTATEJEN

HpI/IBe,E[eHBI PErpeCCUOHHBIC MOACIN CKOPOCTHBIX, HAPY301-
HbIX U JAPYTHUX XapPAKTCPUCTHUK IABUTATCIIA 6€H3PIHOMOTOpHOI>'I IIAJIBI,
OCHOBaHHBIE Ha OMOTEXHUYECKOM 3aKOHE.

Regression models based on a biotechnical law are given for
speed, load and other performances of a motorsaw engine.

[Ipu npoeKTUPOBAaHMM JICCHBIX MAaIMH M O0OPYIOBaHHUS MPUMEHSIOT
HECKOJIEKO METO/IOJIOTUIECKHUX TIOIX0I0B IS ONpeieNIeHUs TapaMeTpOB TPoIiec-
ca (YHKIIMOHHUPOBaHUS OTHENBHBIX Y3JIOB M jerajieil. Bo-mepBbIx, 3TO HC-
MOJIb30BAaHUE METOJIOB ONpeAeNeHHs] W  MPOTHO3MPOBAHMA JAMHAMUYECKHX
Harpy3ok, HEOOXOJMMBIX MPHU PacyeTax Ha MPOYHOCTh U J0JITOBEUYHOCTH [1]; BO-
BTOPBIX — METOJIOB pacueTa SHEProCHUIIOBBIX TOKa3aTeleil, XapaKTepH3yIOIHX
WHTEHCHBHOCTH B3aUMO/ICHCTBHSI HHCTPYMEHTOB, pa0OYMX OpraHOB W MAIIHWH C
00bekTOM Tpyaa. O4eBHUIHO, YTO B 000X ClIydasx HEOOXOJIUMO yUUTHIBATH JIH-
HaMUKYy WU3MEHEHHS Pa3IMYHBIX XapaKTepUCTHK IABUTATENCH, B YACTHOCTH BHYT-
pennero cropanus (IBC).

[MoTpeGHOCTh B MPOCTBIX MaTEMaTHYECKHX MOJEISX ISl ONpeIeiIeHuUs
CKOPOCTHBIX, HATPY30YHBIX U WHBIX XapaKTEPUCTHUK BO3HUKAET TaKKe MpH 000C-
HOBaHHWH TEXHOJIOTUYECKHX IIPOIECCOB, B KOTOPHIX MPHUMEHSIOT TO WIA HHOE
ycrpoiictBo. Mogenu xapaktepuctuk JIBC mpexie Bcero HeOOXOAMMBI HpU
000OCHOBaHUHM PEKUMOB MEXaHHYECKOH O0OpabOTKH JIECHOH TOYBHI, JEPEBBEB,
JIPEBECUHBI U JPEBECHBIX MATEPUAIOB. DTH PEKUMBI PEATU3YIOTCS C TOMOILBIO
TEXHOJOTHYECKOTO 00O0PYJOBaHUs (CTallMOHAPHOE, MOJIYCTAI[MIOHAPHOE WU aB-
toHomHoe) tuna JIBC — pexymuii opras.
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Juia nepeBooOpabaTHIBaIONINX JIECHBIX MAIIWH [5] M3BECTHBI CIEIyIOIINe
METOAOJIOTUIECKUE MTOIXO/IBI:

a) MOAeIMpOoBaHHE (PHU3MKO-MEXaHUYECKUX CBOMCTB OPEBECHHBI PacCTy-
IIUX JepeBbEB U MX y4eT B HHEPrOCHIIOBBIX pacueTax, HalpuMep MpH CINIHBA-
HHY TETTHBIMY THIaMu [4];

0) aHaTMTHYECKOE M IKCIEPHUMEHTAJIbHOE HM3YyUeHHE Ipolecca pe3aHus
TUTE 0OOCHOBAHHUS ITaPaMETPOB PEAbHBIX BUJOB HHCTPYMEHTOB U PEKUMOB pe3a-
HUS B pa3IMYHbIX YCIOBUsX [3];

B) aHAJIMTUYECKOE M SKCIEPHUMEHTATFHOE M3yYeHHE MHOXECTBA BapHaH-
TOB KOHCTPYKIIMI MEXaHNU3MOB pe3aHus [2];

T') perieHre oOpaTHBIX 3a/la4: B COOTBETCTBHU C MaTEMAaTHYECKUMHU MO-
nensimu [4, ¢. 88 — 97] ompexaenenue AOMYCTUMOM MOIIHOCTH MPHUBOJA IO yCIIO-
BUSIM pab0TOCTIIOCOOHOCTH MEXaHU3MOB PE3aHUs U UX JIeTalleH.

B nocnemnem ciydae HE0OXOAUMO 3HATH HE TOJIHKO HOMHHAIBHYIO MOIII-
HocTh JIBC, HO U ee U3MEHEHUsI B 3aBUCUMOCTH OT YacTOThI BpPAILlCHUS KOJIEHYa-
TOrO Basa.

B xauectBe mpumepa HaiiseM xapaktepuctuku JJBC 6eH3MHOMOTOpPHOMH
mtel tana MII-5 «Ypam» [7] u gmsens 1-442-22 Antaiickoro MOTOPHOTO 3a-
BOJA.

CkopoctHas xapaktepuctuka JIBC OeHzomwibl BKIOYaeT B ceOs He-
CKOJIbKO 3aBHcUMOCTei. Ilpu u3MeHeHHMH dacTOThl BpamieHnus (N) ot 4,55 1o
6,55 TeIC. 00/MUH B pabote [7, ¢. 83] mpUBENEHHI CIENyIOIINEe MAaTEMATHIECKUE
MOJIENIN PETPECCUH:

MOIITHOCTH ABUTATENS N, JI.C.

N, = 0,010729 n ®*% exp (—0,67947 n 113 ); (1)
YAENBHBIA Pacxo/| TorumBa g,, I/(J1.C. - 1)
ge = 673,00 — 0,0029006 n %% exp (—9,84032 n %7%%%%) ()

OKcnepuMeHTa bHbIE U pacueTHble 3HadeHud N 1 (e (IpU coOXpaHEHUH
Pa3MEepHOCTH TOKa3aTeNeil, NCIIOIb30BAHHON B IEPBOMCTOUHUKE [7]), MpUBEACHBI
B Tabm. 1 u 2.

Ocrtatok € (aOCOMIOTHYIO TOTPELIHOCTb) BBIUUCIIIOT 1O  (opmyre

e= N®— N, a1s MomHocTH iBUraTens (aHATOTHYHO U 110 Je). OTHOCHTEIbHYIO

TnorpenHocTs A onpeensor no popmyie A =100/ N?  nns mommoctu npura-

TEeJsl U aHAIOTUYHO IS Je.

Paznocts 100 — A onmchIBaeT JOBEPUTENBHYIO BEPOSITHOCTH MPUMEHE-
HUA TOM WJIK HHOM perpecCUOHHON MOJEINH.

W3 nansbix Ta0n. 1 1 2 BUIHO, YTO OTHOCUTENbHAass MaKCHMAaJbHasl IO-
TPEUTHOCTh Amax HE TipeBbimaeT 2,5 % Benmuuud N, u g.. Takum 00pazom, ypaBHe-
Hust (1) ¥ (2) MOXKHO MCTIONB30BATH B PA3IMYHBIX PACUETHBIX METOJIUKAX C JIOBE-
pUTENBHON BepoATHOCTHIO Oosee 97,5 .

Jlnst pacuera kpytsamero momenra M, = 9550 N /n u wacoBoro pacxo-
na Toruea G, = 10°° N, g npumMensiioT perpeccuonnsie Mozenu (1) u (2).

5 «lecuoi xypuan» Ne 4
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Taonuma 1
n, Ne? | Ne | e A,
TBIC. 00/MUH J.C. %
4,60 4,10 411 -0,01 -0,19
5,00 4,80 4,79 0,01 0,28
5,40 5,33 5,33 -0,00 -0,01
5,60 - - - -
5,80 5,70 571 -0,01 -0,13
6,20 5,90 591 -0,01 -0,09
6,40 5,95 5,94 0,01 0,21
6,55 5,93 5,93 -0,00 -0,07
IIpumeuanue. 3HaueHus N, nomydens o rpapukam u3 kauru [7, c. 83].
Tabnumna 2
n, gerb | Qe | € A,
ThIC. 00/MHUH r/(J1.c.-4) %
4,55 500 491 9,18 1,84
4,80 450 454 -4,02 -0,89
5,00 420 430 -10,15 -2,38
5,40 405 403 1,53 0,38
5,80 415 407 7,57 1,82
6,20 437 437 0,42 0,10
6,55 470 474 -4,27 -0,91

[To sxcniepuMeHTaNbHBIM JaHHBIM AJITaliCKOrO MOTOPHOTO 3aBOJIa, CKO-
pocTHas xapaktepuctuka ausens [[-442-22 mpu HavyaabHOM YJEIBHOM Pacxoje
TOIUIMBA Jeo = 163,7 1/(.c..u) mn = 1,2 ... 1,8 Thic. 00/MUH UMEET BUJT

Ne = 241,475 n'®%™® exp (—4,42569 n *#*'') + 88,4496 n **2° x
x exp(— 0,082131 n 34%°%8) | (3)

dakTudeckue U pacueTHble 3Ha4YeHHsSI Ng B 3aBUCHMOCTH OT 4YacTOTHI
BpallleH!s KOJIEHYaToro Bajna npurarens J[-442-22 npuseneHsl B Ta0I. 3.

OTH JaHHbBIC MOKA3bIBAIOT, YTO YypaBHeHHE (3) MOCTATOYHO XOPOIIO
onpeenseT 3aBUcUMOcThb N, (N).

dopmyna (3) COAESPKUT JBE OJUHAKOBBIC TI0 CTPYKTYPE COCTABIISIONINE.
Bropas w3 HHX XapakTepu3yeT MPHUCIOCOOISIEMOCTh JBHUraTeisi K BHEIIHAM
Harpy3kaM. KoadduipeHT npucrnoco0isieMoCTH HaxousaT kak oTHouieHue N, ko
BTOpOit yactu hopmyisl (3).

®opmynsl (1) u (3) mpocTel B CpaBHEHUHU ¢ 00IIEN3BEeCTHON (hopmyIoit
Jlelinepmana

Ne =N, (47 +Bn? -Cn’), n =nin,, 4)

KOTOpasi BKJIKOYAET PSJl AONOJHUTEIbHBIX (pakTopoB: N, — HOMUHAJIBHYO MOIII-
HOCTB; N,; — HoMuHANBbHBIE 000poTHl [IBC; 4, B, C — aMmnupudeckue Kodphuiu-
€HTHI VISl TaHHOTO TUTIA JIBUTATES.
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Tabonuma 3

n, Ne‘b | Ne | € A,

TEIC. 00/MUH JI.C. %
1,200 109,0 109,0 0,01 0,01
1,300 118,0 118,0 -0,01 -0,01
1,400 123,0 123,1 -0,09 -0,08
1,500 125,0 124,7 0,29 0,23
1,600 124,0 124,1 -0,10 -0,08
1,700 121,0 122,1 -1,06 -0,88
1,725 121,0 121,3 -0,34 -0,28
1,751 121,0 120,5 0,50 0,41
1,763 121,0 120,1 0,90 0,75
1,777 121,0 119,6 1,44 1,19
1,800 117,0 118,6 -1,63 -1,40

[Ipu pacuerax mo dopmyie (1) HEOOXOAUMO OINPENENUTh TONBKO AMITH-
puueckue Ko3pPUIUEeHTHI, He HY)KHO HaXOAUTh 3HAYCHUSI HOMHUHAIBHOW 4aCTOTBI
W MOIIHOCTH.

Harpy3o4yHoil XapakTEpHUCTHKOM  HA3bIBAlOT 3aBUCHUMOCTb pacxoja
ToruMBa (M ApyruX mokasatenerd) ot momuoctr JIBC mpu 3amaHHON yacToTe
BpallleHus1 KojieHuaroro Bajia. Ilo manHeiM pabothl [7, c. 84] mpu n = 5800
00/MuH B Ta0J. 3 MpHUBEIEHBI 3HAUSHUS y/ISTHPHOTO U YaCOBOTO Pacxo/ia TOTLINBA
mpu u3menenuu N, ot 0,75 o 5,75 n. c.

ITo stum JaHHBIM IIOJYYCHBI YpaBHCHHUA JI OMPECACIICHUA YICIbHOI'O
(Qe, T/(11. c. - 9)) 1 wacoBoro (G,, Kr/4) pacxoja TOIIMBA:

ge = 737,907 — 171,102 N, °*% exp(- 0,36716 N, ***"*"):; (5)
G, =0,6814 + 0,34592 N, **%% exp(— 2,68172 N, 2°%2), (6)

W3 nannHbIx Tabs. 4 BUOHO, YTO MOJENb (5) aJeKBaTHA SKCIEPUMEHTAIIb-
HBIM JIaHHBIM C JIOBEPUTEIHLHON BepOSITHOCTHIO okoio 90 %, a monens (6) — 60-
aee 95 %.

Perpeccuonnsie mopenu xapakrepuctik [IBC 6e3 yuera ko3 dunenta
WX TIPUCTIOCOOISIEMOCTH MTPUMEPHO OJIMHAKOBBI IO KOHCTPYKIIMH U UIMEIOT BUT

yzartax®exp(-ax®), @)
Tabnuna 4
N Y nenbHBIN pacxon YacoBoil pacxon
N "gF T g | ¢ | & [GFT 6 [ ¢ | &
- r/ (j1.c.-9) % Kr/a %

0,75 720 664 56,1 7,8 0,71 0,69 0,020 2,8
1,50 500 526 -25,8 -5,2 0,75 0,77 -0,018 -2,4
2,00 400 444 -43,7 -10,9 0,87 0,88 -0,010 -1,2
3,00 370 352 18,0 4,9 1,25 1,23 0,025 2,0
4,00 380 355 25,0 6,6 1,64 1,65 -0,008 -0,5
5,00 420 415 4,9 1,2 2,05 2,06 -0,009 | -0,42
5,75 450 474 -24.8 -5,4 2,33 2,32 0,006 0,3

5*
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rie Yy — Mmoka3zaTeib XapaKTepUCTUKHU JIBUTATEIIS;
X — €r0 MIEPEeMEHHBIN TTapaMeTp;
aj ,..., ds — PETPECCUOHHBIC KO3(D(PUIIMEHTHI.

Ecmny = N V My, 10 a3 = 0. B 00mieit momenu (7) BTopast COCTaBISIONIAs
COOTBETCTBYET OHOTEXHHYECKOMY 3aKOHY [6], B COOTBETCTBHH C KOTOPBHIM
npuMeHuTeNbHO K JIBC ONUCBIBAIOT MpoIecC TOPEHUs TOILTUBA B BHJIE JABYX
MPOTUBOJICHCTBYIOIUX sBJIeHWHA (Tabm. 5). B COBOKyNMHOCTH BBIpaKeHHE

arx®exp (—asx ™) B odmeit Moxenan (7) oroOpaskaeT MPOLECC rOPEHHUs TOILIHBA
OT BSUIOTO 10 YPE3MEPHO MHTCHCHUBHOTO C MEPEXO0M 4Yepe3 ONMTUMAIbHOE (IS
nannoi koHctpykuuu JIBC) cocrostnue. OpHaKo TS pa3iMyHBIX MMOKa3aTeileH
3TO ONTHMAILHOE TOPCHUE HEOANHAKOBOE.

[To Tabn. 1 3HaueHme Nemax JOCTHUTAETCSA TIPH n,*v = 6,40 ThIC. 0O/MUH.

3HaueHne M, MAKCHMaIBHO TPU n;,, = 5,60 TeICc. 00/MuH. ITo Tabn1. 2 MUHH-
*

= 5,40 THIC.

00/MuH, a 1o tadiu. 4 npu N = 5800 00/MUH 3HAYCHHUE Jmin COOTBETCTBYET 3HAUC-
*
Ao N, = 3,0 m.c.

MaJbHBIA yNIETbHBIN PAaCcXOj] TOIUIMBA {min JOCTHUTAETCS TPH n

[Ipu onTUMH3aIMK MPOYHOCTH TexHUUecKor cucteMbl [IBC — pexymumid
OpraH HanOoJee BaKHOW XapaKTePUCTHKOW CTAaHOBUTCS KPYTSAIMMA MOMeHT M.
3aBucumocth M, = f (N) cTaHOBUTCS OCHOBHOM, a OCTaJdbHBIC MPUBEICHHBIC B

Tab. 5 MoJienu — BcrioMoraTeNbHBIMU. ECIiM M3BeCTHA BHEWIHSSI HarpyskaM |,

TO METOJOM 0a00pa BBIUKMCIIOT 3HaueHue N'. [loaToMy mpeioKeHHbIe 3aBH-
CUMOCTH XapaKTEpUCTHK JBUTATENE IO3BOJIAIOT CO34aBATh PA3JIAYHBIE THIIBI
HUMUTAIMOHHBIX MOJECIICH.

Ortcrona cremyer, 4To pa3paboTKa KOMIUIEKCOB CTATHCTHUECKHX MOJIe-
JIel ABUraTesiell paslHyHbIX THUIIOB, IPUMEHSEMBIX HA JIECHBIX MalllMHaX M TeX-
HOJIOTHYECKOM 000PYZOBaHHH, TIO3BOJISIET B MIPOIIECCE TPOCKTUPOBAHNUS ONITUMH-
3UpOBaTh HE TOJBKO IPOYHOCTHBIE PACUETHI, HO U ONPEIEIATh PALMOHAIbHBIE
pPEXHUMBI SKCILTyaTalliy C Y4eTOM IoKa3areneil HaaekHoctw. Hampumep, ecnu
i [ABC m3BecTHO oOlIee 4nciio JOMYyCTUMBIX LUKJIOB BpallleHUS 10 PEMOHTAa,
TO BO3MOXXHA MaKCHMU3aIHs BpeMeHH padoThl cucteMbl IBC — pexymmii uH-
CTPYMEHT 3a CUET aJlalTalliy MapaMeTPOB K ONTUMAIFHOMY PEXUMY 00paOOTKH.
Ecnu n3BecTHBI yaenbHBIE 3aTpaThl, TO C ydyeToM mapameTpoB N, My, @, G, u
JPYrUX BO3MOKHBI OIITUMU3ALMOHHBIE PACYETHI 110 3KOHOMUYECKUM KPUTEPUSIM.

Tabnuma 5
Howmep Bun AnnomeTpuyecKkuii pocT OKCNOHEHIIMAIbHOE CHIDKCHUE
MOJENHN MOJENn AxTtuBHOCTh |IHTEHCHBHOCTH| AKTHBHOCTH |VIHTEHCHBHOCTB
1 Ne =f(n) 0,010729 6,41800 0,67947 1,13601
2 ge=f(n) -0,0029006 28,04050 9,84032 0,76660
5 ge=f(N)) | -171,102 2,01399 0,36716 1,21781
6 G,=f(Ne) 0,34592 4,82020 2,68172 0,53812
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[IpuHIUNUaIBEHO BO3MOXHBI U APYTHE HOAXOABl K IMPOEKTHPOBAHHIO
TexHuueckoi cucreMsl JIBC — pexxyluii HHCTpyMEHT ¢ YYETOM BO3MOXKHOCTEU
pabOTHUKOB, YCIOBUH KCIUTyaTallik 1 PEMOHTA, TPeOOBaHUI KayecTBa 00paboT-
Ku u ap. B Ommxaifmei mepcriekTUBe 0coObIii MHTEpec OyayT MpencTaBIsTh
TaKXe oOpaTHbBIE 3a7a4M, KOTAa IO JECOTEXHUYECKUM TPeOOBaHUIM M JIECOBOA-
CTBEHHO ONPEACICHHBIM PeXHMaM 00pa0OTKH MPOCKTUPYIOTCS HOBBIE IBHTraTe-
T [UI IEPCIIEKTUBHBIX JIECHBIX MAILIMH U 000PYAOBaHUS.
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V]IK 625
B.IT. CTVKOB

ApXaHreJbCKUM rocyAapCTBEHHbI TEXHUYECKUN YHUBEPCUTET

Crykos Banepuii I1aBnosuu poxuics B 1941 r.,
OKOHYMI B 1963 T. ApXaHTenbCKUid JIeCOTeXHUYe-
CKHH MHCTUTYT, KaHIUIAT TEXHUYECKHX HaYK,
npodeccop Kapenpsl HHKEHEPHBIX KOHCTPYKIIHIA
W apXUTEKTYpbl ApPXaHTENbCKOTO TOCYIapCTBEH-
HOTO TEXHUYECKOIO YHHMBEPCUTETa, IOUYETHBIH
nopoxHUK P®. Hmeer okono 70 medaTHBIX Tpy-
JIOB B 00JIACTH WCCIIEJIOBAHUH pabOTHI M pacdeTa
6anok KOMOMHHMPOBAaHHOTO CEUEHHs, COCTaBJICH-
HBIX U3 JPEBECHHBI U OETOHA; MPOCTPAHCTBEHHBIX
METOJIOB pacyeTa GalOYHBIX MPOJIETHBIX CTPOSHHUH
MOCTOB.

TPAHCIIOPTHBIE CETU ABTOMOBWJIBHBIX 1OPOI’
JJIs1 OCBOEHUA JIECHBIX MACCHUBOB

PaCCMOTpeH BapUaHT MPOKIAJAKN MaruCTpajbHBIX aBTOMO-
OWMIIBHBIX TOPOT C TBEPIBIM IMOKPHITHEM I KPYTIIOTOJANYHON BBIBO3-
K1 Jieca KakK OJHO Hu3 HaHpaBHeHI/Iﬁ OCBOCHHA HOBBIX JICCHBIX
MaccHBOB ApxaHrensckoil obmactu. OTMedeHa 1enecoo0pa3HoCTh



70 B.II. Cmyxos

MPUMEHECHNA COBPEMEHHBIX KOHCTPYKOHOHHBIX MAaTE€pPHUAJIOB — KJIEC-
HOH APEBECUHBI OTACJIBHO WINX B COYETAHHUU C JKeIIe300€TOHOM — B
MOCTax Ha 3THUX JOporax.

The alternative of tracking the main motor roads with hard
pavement for all-year logging is considered as one of the directions of
new forestry development of the Arkhangelsk Region. The
expediency of application of modern construction materials — glued
laminated wood separately and in combination with reinforced
concrete — for bridges erected on these roads.

B crpykType sKOHOMHMKHM 00JacTH JIECONPOMBILUIEHHBIH KOMIUIEKC CO-
craBisier 40 %. Jlecnoii ¢onn pacronaraercs Ha miomany 25 MiH ra. 31ech
cocpenotodeHo 17,5 % oOmero 3amaca XBOHHBIX HacakaeHuil EBpomeiicko-
VYpanbckoil 30HBI CTpaHbl, cHenslx u mepectodHblx 20 % B o0Obeme
2510,6 M M (B BKCIUTyaTallMOHHBIX Jiecax 1589,8, N3 HUX CHENbIX U MepecToi-

HbiX 1196,6 i M%), Dt jgan-
20M HbIC TIPUBEICHBI B CPEIHECPOU-

5 E’: ; Hoit IIporpamme pasButust Ap-
"'s/ XaHreJIbCKON oOyacth Ha 1998 —
z 0 2000 rr. 3gech ke ompenencHa
' pacueTHas TroJOBas  Jiecoceka

g
S 5 21,0
S 21,3 MiH M U €XEroqHbIA 00b-
eM Jiecozarotoku 10 2000 r. Ha

1990 1991 1992 1993 1994 1995 1996 /997 1998 /999 2000  OCHOBAHWM JTUX JAHHBIX COCTaB-

790y JieHa TUCTOIpaMMa 00B-

€MOB Jiec0o3aroToBkd (1) W mMpoW3BOJACTBA MHiIOMaTepHanoB (2) Ha TMepHOI
1990 — 2000 rr., mpeacTaBIeHHAsA HA PUCYHKE.

Hampasnenue pa3BuTHsl TPaHCIIOPTHOW CETH JIECOBO3HBIX JOPOT CBSI3aHO
CO CTpaTerneil OCBOCHHUsI JIECHBIX MACCHBOB 00JIACTH.

[lo manHBIM JlemapTaMeHTa JECOMPOMBIIUIEHHOTO KOMIUIEKCa 00JacTH,
3arpelieHrne MOJIEBOTO CIIaBa MPUBENIO K PE3KOMY CHIKEHHIO 00hEMOB 3arOTOB-
KM JPEBECUHBI HA NPEANPHUATHSIX, PACIOIOXKEHHBIX B BEPXOBbiIX pek Ilunerny,
Baru, Oneru, Me3enu, Beruerael. Ilo 3Toi mpuuuHe 00J1acTh HEAOMOyYaeT
exxeronHo 2,5 ... 3,0 muH M neca.

Py6KI/I TJIABHOT'O IMOJIb30BaHMA, MMPOBOJUBIIUECA B IMIPOIJIBIC I'OJbI IIpaK-
THYECKH 0e3 JIECOBOCCTAHOBJICHHSI, CTAIM MPUYNHONW CMEHBI XBOWHBIX JIECOB Ha
MaJIOlleHHbIE JIUCTBEHHBIE, N3MEHEHHSI THIPOJIOTHUECKOTO PeKUMA PeK, KiIuMara
Y TIPEJICTABIISATE OMACHOCTH JIJISl 9KOJIOTHH PETHOHA.

B mnacrosmee Bpemsi cTparerus Jieco3aroTOBKHM OIIpe/eleHa 0 TpeM
HaIpaBIEHUSIM:

1) BoccTaHOBIIEHHE CIUIaBa Jieca MO MaJIbIM M CPEIHUM PeKaM CIUIOTOY-
HBbIMH €IMHHUIIAMH OOJIBIIOr0 00beMa M MajIol OCaJKK ¢ PyOKOM Jieca Ha IUIOIa-
IsX B 6acceiHe pek;

2) 5ecoBOCCTaHOBHUTEJbHbBIE pyOKH B Jiecax | Trpynmbl, BXOASIIMX B MIPH-
POIOOXPaHHBIN KOMILIEKC;
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3) mpomexyrounsie pyOku B secax ||l rpynmsl (9KcIoTyaTanioHHBIE JIe-
ca) IpY OCBOSHHH HOBBIX JIECHBIX MACCHBOB (TLJIOIIAACH).

Jleco3arotoBka MO MEPBOMY HANpaBlICHHIO CBS3aHA C PAa3BHTHUEM CETH
CEe30HHBIX fopor. Ilpy 3TOM KanuTanoBIOXKEHUS 3HAYNTEILHO MEHbIIE, YeM IS
IBYX APYI'MX HAIpaBICHUH, HO 00BEM JIECO3arOTOBKM OIpPaHMYCH M HEMpOIOJ-
YKHUTEJEH 10 BpeMeHHU. Vcronb30BaHue 3TOT0 HaMpaBlIeHHs AJIsl 00J1acTh YpeBaTo
HEBOCIOJIHUMBIMHU TIOCIIEICTBUAMH, CBSI3aHHBIMHM C OAJbHEHIINM HapylIEHHEM
9KOJIOTMUYECKOT0 PaBHOBECHSI, OOMEIICHHEM PEK, N3MEHEHUEM KIIMMaTa ! T. 1.

CornacHo BTOpPOMY HAampaBlCHHUIO CYIIECTBYIOIINE aBTOMOOHMIBHBIE AO-
poru, BKJIIOYas JIECOBO3HBIC, CIEAYET YIYUYIIUTh IO YPOBHS aBTOMOOWIBHBIX C
TBEPIBIM ITOKPHITUEM KPYIJIOTOAWYHOTO MOJIb30BaHusA. OTIa)KeHHast TPaHCIIOPT-
Hasl CETh, MIPHU YCIOBUH JIECOBOCCTAHOBIICHHS, OyIET CITOCOOCTBOBATH OJTOJET-
HUM CTaOWJIBHBIM IIOCTaBKaM JpeBECUHBI moTpeduTemo. [lockonbKy mpopaboTka
3TOT0 HANPABJICHUS OTHOCUTCS, B MEPBYIO odepens, k [lnecenxomy, Kapronomns-
CKOMY M IpYT'MM paiioHaM, TO OJHOBPEMEHHO OyzeT pelieHa npodiiemMa TypusMa,
4TO CBS3aHO C OCBOEGHHEM KeHO03epcKoro HalMoHAIBHOTO MapKa, CO3JaHueM TY-
pUCTHYECKOro IEHTpa B palioHe KocMmoapoma [liecernk, MCHONB30BaHUEM JUIS
9THX 1enel 03. Jlada u T. 1.

Tpetbe (OCHOBHOE) HampaBICHHE CBS3aHO C HAWOONBIIMMHU KalmUTajo-
BJIO)KCHUSIMH B Pa3BUTHE TPAaHCIOPTHOH ceTn. HeoOXoamMo ocBauBaTh HOBBIE
JIieCHBIE MaccHBHI B JlenrykoHckoM, Me3eHckoM, JIeHCKOM 1 Ipyrux paiioHax o0-
nmactu. PaboTel 3aKimroyaroTcs B MPOKIAAKE MAruCTPaJIbHBIX aBTOMOOMIIBHBIX
JIOpPOT C TBEPABIM MOKPBITHEM. [lpu MpaBUIBHOM JIECOIONB30BAHUU JIECO3aro-
TOBKa 10 3TOMY HAalpaBJICHUIO JOJKHA OBITH OCHOBHOHM [UId Iepuoia Mocie
2000 r.

PasBuTHE N1€CO3arOTOBKY MO0 BTOPOMY M TPETHEMY HAIIPABICHHUSM MOTpPE-
OyeT CTpOUTENhCTBAa OOJILIIOTO YKCIa MOCTOB Ha TPOKIIAJBIBAEMBIX aBTOJIOPO-
rax. Eciu yuyecTb, YTO MOCTOCTPOUTENbHAS OTPACIb OOJIACTH JaXKe ¢ IOoKa3aTe-
nsiMu HarOonee ycnemHoro 1994 r.* He cripaBUTCS U € TOJIOBUHOMN TIAHUPYEMBIX
10 2000 r. paboT, TO MOCTBI Ha JJOPOTax JIECOMPOMBIIIEHHOTO KOMIUIEKCa Clie-
IyeT CTPOUTHh C MAaKCUMAaJbHBIM NPHUBICYEHUEM COBPEMEHHBIX KOHCTPYKIIMOH-
HBIX MaTE€pHaJIOB, U3TOTOBIISIEMBIX B Mpesenax 00JacTu, HapuMep KJIeSHOH ape-
BECUHBI. IIpakThka 3apy0eKHOI'0 MOCTOCTPOCHHS HMMEET JUIUTEIBbHBIHN
(20 ... 30 ner) ombIT dKCIDTyaTAIlMH MPOJIETHBIX CTPOSHHUI MOCTOB W3 KJIIECHOH
JPEBECHHBL, B TOM 4YHcie 0aJ0K U3 KIEEHOH IPEBECHHBI U JKene300eToHa.

PaccmarpuBaemasi mpoGiieMa BIOJIHE pa3pelinMa BMECTE C CO3JaHHEM
HOBBIX CIICHUATIU3UPOBAHHBIX MOCTOCTPOUTCIIBHBIX OpFaHI/ISaHI/Iﬁ 1 HaJIa’)KUBAaHU-
€M COBPEMEHHOT0 IPOMU3BO/ICTBA KJICEHBIX KOHCTPYKLHUH.

“ TlporpamMma pasBHTHS IOPOXHOTO XO3SICTBA ApXaHIENbCKOM OGNACTH 10
2000 roma (6e3 Henenkoro aBTOHOMHOTO OKpyra) // BemomocTu ApXaHreibCKOro 00-
JIACTHOTO COOpaHMs IeMyTaToB. — ApXaHTenbek, 1995. - No 1. - 57 c.

[Mocrynuna 25 nexadpst 1998 r.



M3BECTHUA BBICIIUX YYEBHBIX 3ABEJEHUN

Ne 4 JECHOM XYPHAI 1999

MEXAHUWYECKAS ObPABOTKA JIPEBECHUHDI
N JPEBECMHOBEJIEHUE

YK 674:631.571
B.E. BOCKPECEHCKHH, C.M. KPY)KKOB

C.-IletepOyprckas 1eCOTEXHUIECKAs aKaIeMUsT

Bockpecenckuii Bnagumup EBrenbeBuy poamncs B
1938 r., okoHumn B 1960 r. JICHUHIPaACKYIO JIECOTEX-
HHUYECKYIO aKaJIeMHIO, OKTOP TEXHHYECKHX HAayK,
npodeccop, 3aBenyrommi Kadeapoil Teopun Mexa-
HH3MOB, JeTalleii MalllMH U IOXbEMHO-TPAHCIIOPTHBIX
yerpoiictB  C.-TlerepOyprckoil  J1€COTEXHHYECKOM
akagemuu, akagemuk MAHEB.  Hwmeer okomno 120
NeYaTHBIX pabOT B 00JACTH HCCIENOBAHHS M pa3pa-
OOTKM HOBBIX TEXHOJOTMI M HECTaHIAPTHOIO 00OpY-
JOBaHMS B (paHEpHOH ¥ JepeBoOOpadaTHIBAIOLICH
HPOMBIIUIEHHOCTH.

KpyxkoB Cepreii Muxaiinosua pomwicst B 1972 r.,
okonums1 B 1995 r. C.-IlerepOyprekyro JiecoTexHuue-
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ws rw P CKyI0 aKaJIeMHIO, aclMpaHT Kadenpsl CTaHKOB U
- ] unctpymenton CII6JITA.
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YAEJIbHAA CUIA PE3AHUA

TP ®PE3EPOBAHHNU JIYBA U BEPECTbBI
B OTXOJAX OKOPKH ®AHEPHOTI'O CbIPBSsI

IMocTpoena MyJIBTHINIMKATUBHAsT MaTEMaTHYECKas MOJEIb,
XapaKTepU3YIONIasi AKCHOHEHINAIBHYIO 3aBHCHMOCTD YACIBHOW CHIIBI
pe3aHus Jiyba ¥ OepecTsl OT IOJauy Ha pe3ell IPH Pa3IniHbIX MePEeJHUX
yIriax HOXa; IPHUBEJCHBI CTETICHHbIE KOI(M(UIMEHTHl YpaBHEHHS IS
BCEX YCIIOBHH pe3aHus 1y0a 1 OepecTsl.

Multiplicative mathematical model has been constructed for
determining exponential dependence of the specific cutting force of bast
and birch bark on in-blade feed at different front angles of a knife. Pow-
er coefficients of the equation are given for all bast and bark cutting
conditions.
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Hens maHHOM pabOTBI — MOCTPOUTH MYJBTUILUTUKATUBHYIO MaTeMaTH4e-
CKYIO MOJIETIb JUTS OTIPEJCIICHUS YACIbHON CHIIBI pe3anus pu (pesepoBaHun Tyda
u OepecThl.

[NokazaTenp yaenbHON CHIIBI pe3aHusl HEOOXOAUM ISl OTIPEIEIICHUs! CHIIBI
pe3aHus Ipu OTAeeHuH Jiyba oT OepecThl PpesepoBanueM [3], sHEprozaTpar mnpu
¢pesepoBanuu J1yda [4], onTUMHU3ALUH TAPAMETPOB U PEKUMOB pabOThI yCTAHOBKU
JUTSL OT/ICJICHUs Ty0a ot OepecTsl [7].

VYnenvHas cuna pezaHus q1yba u 6epecTbl onpenesieHa HaMyd Ha MasiTHUKO-
BOM Korpe [5] ¢ mepecueToM 1o Gopmynam

F; =1981K";
1
FS =1981K, @
rme K", K°— ynenbHas paboTa pesaHHs COOTBETCTBEHHO 1yba M GepecTsl,

Krm/em’,
YnenbHas pabota pe3anus K — 3To paboTa, 3aTpaucHHas Ha 0Opa3oBaHKe

1 eM® crpyxku [5]:

Ape3
K= : )
Qc‘[‘p
rie Ape; — paboTa, 3aTpaueHHast Ha pe3aHue, KI - M,
Ape; = GL (Sin v1 —sin vy); 3)

GL —rpy30BOoii MOMEHT (PM3HUYECKOTO MAsTHHUKA, KT - M;
U1 — Yroll MoJbeMa MAasTHUKA OT TOPU30HTAIBHOM IIOCKOCTH IOCIIE COBEP-
IICHUS] XOJIOCTOTO KadaHus (3aTpaThl paOOTHI HAa TPEHUE);
L, — YToJl MOJIbeMa MasiTHAKA OT TOPH30HTAIBHOM TIOCKOCTH TIOCTIe COBEp-
IICHUS TIpoliecca pe3aHus (3aTpaThl paOOTHI HA pe3aHHe);
Qcrp —00BEM CPE3aHHOM CTPYXKKU ITIPU PA30BOM KadaHUH MAsTHUKA C PE3LIOM,
e’
Qump= U, bh-107; (4)
U, — mozaya Ha pe3selr, MM;
b — muprHa pesna, mm;
h — TomuHa cpe3aeMoro ciros, M.

B mporecce skcniepuMeHTa M3MEHSUIM MEpeTHUN yroil Hoka 7y (TMpUHST
OTPHILIATEIBHBIM) U yrojl 3aTouku 3 (Tabi. 1). BriOop oTpHUIaTe/IbHOTO MIEPEIHEr0
yriia o0yCIIOBJIEH TE€M, YTO TPH IMOJIOKHUTEILHOM Y HOXHU (pe3epyroliero poropa
YCTaHOBKH IS OTJIENIeHUs JTy0a OT OepecThl Mepepe3aroT OepecTy, MOCTYIAIOIYI0
C KyCKaMH KOpBI B Pa0O4Mil 3a30p MEXIy OTIEINSIONUMU POTOPAMH, Ha Y3KHE
MOJIOCKH IIUPUHOM, PABHOW IIIary MeXJy HOKaMH B POTOpPE, YTO YXYJIIIAET COPT-
HOCTb TIOJTy4aeMOl OepecThl W MPOM3BOJAUMOTO U3 Hee JIerTs [2]. DKCrepruMeHTHI
MTOKa3aJIy, YTO BBICOKOE KA4eCTBO OTMACICHHS Jy0a OT OepecThl 00ecTieunBacTCS
npu y=-25 ... =35° Kpome Toro, M3MEHsIIH MMoJlauy MaTepralia Ha HOX B TIpe-
nenax U, =0,1 ... 2,0 mM. B xadecTBe OCTOSIHHBIX (haKTOPOB OBLT IPUHST ITPY30-
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Boii MoMeHT Ha kompe GL = 0,399 kr-M mpu Ha4aibpHOM yIiie MoJbeMa MasTHHKA
L; = 42° 1 3aKpBITOM pe3aHuy. Y ISTbHYIO CUITy PE3aHMs ONPEIeISUIN IPH Pe3aHun

nyba F, n Gepectsl Fyﬁﬂ ToTIepeK W BIOJIHh BOJOKOH. AOCOJIOTHAS BIIAYKHOCTH

6epectel W .0 =39 %, my6a W . =100 %.

Kasxiplii OnbIT IOBTOPSUIM TPH paza.

[TyTem perpeccuoHHOro aHaau3a yCTaHOBIICHO, YTO aJICKBATHO ONHCHIBAET
ylenbHylo cuily pesanus Fy, qyba m GepecTbl MyJIbTUILIMKATUBHAS (CTEIICHHAs)
Mozenb Buxa Yy = ax” (rxe X — mogada marepuana U,, mm). IIpu stom B 9BM Mo-
JeTIb IpeoOpas3yeTcst K CIeyoneMy BUIY:

Iny=Ina+blinx,
OTCrOa
— Alna+binx
y=e : ®)

Juis cHYbKeHUs TpyJHOCTEH Ipyu 00pa3oBaHNM YKa3aHHBIX B TaOI. 1 yrioB
Y YToJI 3aTOYKH 3 TI0 aOCOJIOTHOW BenWdrHE ObLT MPUHST PaBHBIM YIIy Y (3a mc-
KITFOYEHHEM TIEPBOTO CITydasi).

C nomornrpio DBM monydeHsl 3HaUSHHS CTETIEHHBIX KA GUIMEHTOB In a
u b (Tabn. 2) ypaBHenwus (5) u nmpousBeaeHa OEHKa TOYHOCTH Mojenn. B tabi. 3
IPHUBE/ICHBI 3HAUYEHUs YAEIbHON cuibl pe3anus Fy, J1yOa m OGepecTsl, MOTydeHHbIE
IVl PEKOMEHIYEMbIX K IMPUMEHEHUIO B MPOMBILUICHHOCTH NEPEIHHUX YIJIOB Y

Tabonuma 1

YrioBble nmapamMeTpbl (rpaz[) ]-[0?](0]71, NMPUHATHIC B IKCIICPUMEHTAX

[epeuuii yron y 0 -10 | -15 | -20 | -25 | -30 | -35 | -40
VYron 3arouku 3 10 10 15 20 25 30 35 40
3aaHuii yrou o 80 90 90 90 90 90 90 90
VYron pesanus & 90 100 105 110 115 120 125 130
Tabnuma 2

3uayenusi ko3pduuuenrton IN a u b ypaBuenusn (5)

[epennnit Jly6 BIONE BOJIOKOH Bepecra Bnoss BonokoH | bepecta nonepek BOJIOKOH
yrod y, Tpaj Ina b Ina b Ina b

0 2,580 -0,636 3,836 -0,626 4,321 -0,632
-10 2,660 -0,560 3,850 -0,550 4,080 -0,500
-15 2,350 -0,668 3,900 -0,604 3,270 -0,455
-20 2,340 -0,600 3,660 -0,309 4,346 -0,594
-25 2,309 -0,591 3,719 -0,318 3,685 -0,582
-30 2,565 -0,642 2,740 -0,730 3,770 -0,249
-35 2,640 -0,595 3,960 -0,385 4,210 -0,398
-40 2,776 -0,569 3,490 -0,270 3,737 -0,260
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Taonuma 3
j— A 2
DKcnepuMeHTaIbHBIE Y ¥ pacueTHble Y 3Ha4YeHusi cuiibl pe3anust (H/mMm®)

AJIs1 PEKOMEH/IyeMbIX MepeIHUX YII0B

[epennmii | [lomaya| Jly6 Bmonb BosokoH | Bepecra Brosb BookoH | bepecTa momepek BOJIOKOH
yrony, |HaHOX =1 . —5 6 — 5
rpan U,, MM Y Y Yy Yy Yy Y,

-25 0,1 42,00 40,57 82,11 87,28 164,22 155,08

0,5 12,50 15,32 49,27 52,07 53,60 60,19

10 9,04 10,07 44,21 41,68 35,90 40,04
15 8,72 7,88 38,99 36,59 3141 31,55
2,0 7,45 6,62 30,4 33,36 30,63 26,64

-30 01 55,60 57,01 81,00 83,17 81,00 76,96
0,5 19,80 20,29 23,50 25,69 48,60 51,55
10 11,73 13,00 13,46 15,49 38,13 43,38
15 9,81 10,02 10,80 11,52 41,45 39,21
2,0 8,89 8,33 10,79 9,34 38,75 36,50
-35 01 54,25 56,12 | 128,30 124,96 180,50 175,84
0,5 23,50 21,26 64,50 66,71 82,70 90,17

1,0 15,00 14,00 49,22 50,91 54,83 67,63

15 11,80 10,96 46,02 43,46 62,04 57,15

2,0 9,55 9,22 43,05 38,85 59,13 50,72
Tabnuna 4

Pe3yabTaThl cTaTHCTHYECKOH 00pa00TKH IKCIIEPUMEHTATbHBIX
U MOJeJBHBIX KPUBBIX CHJIBLI Pe3aHM VISl PeKOMeH/1yeMbIX NepeHNX YI10B

[epennmii JIy0 BIOJTB BOJIOKOH Bepecta Bosib BosiokoH | bepecra nornepek BOJIOKOH
yrony,mpan | Ky [ RE% [ L% | Ky [RR% [ L% | Ky [RA% | I,%
-25 -0,980 | 96,29 7,0 -0,981 | 96,41 2,0 [-0,987 | 97,59 41
-30 -0,997 | 99,42 1,3 -0,990 | 98,47 44 |-0,960 | 93,00 2,9
-35 -0,990 | 99,66 0,6 -0,990 | 98,49 1.2 -0,950 | 92,00 6,7

IIpumeuanue. Il — IpOLEHT OTKIOHEHUS! CyMMBbI KBaIpaTOB MOJEIBHOU KPUBOI
OT 9KCIIEPUMEHTAIILHOM.

(— 25°, — 30°, — 35°), obecrnieunBarOLUIMX OTCYTCTBUE Tepepe3aHus OEpecTsl B MPo-
necce otnenenus yda [1]. Kak BugHO u3 Tabm. 3, pacuerHsie (o ypaBHeHHIO (5))
JIaHHBIE XOPOIIO COTIACYFOTCS € SKCIIEPHUMEHTATLHBIMU.

Tak, IPOLEHT OCTATOYHBIX CyMM KBaapatoB R’ (Tabi1. 4), MOKA3bIBAKOIINX
CTENECHb COTJIACOBAHMS AKCIIEPUMEHTANBHBIX U MOJICNIFHBIX KPUBBIX, HAXOAUTCS B
npenenax 92 ... 99 %. Ilpu 5ToM ommbKa, MOKA3BIBAIOMAs OTKIOHEHHE R® MO-
JIETIbHBIX KPUBBIX OT DKCIIEPUMEHTAIIBHBIX, HE TIpeBbImactT 7 %, cocTapisisi B 00Jb-
muHCTBe cinydaeB 1 ... 3 %. Koaddumuent xoppemsuun Ky, Haxoautes B mpeze-
max 0,95...0,99, uT0 TakKe CBUICTEILCTBYET O CTAOMIBHOCTH BEPOSITHOCTHOM
CBSI3H MEX]Ly BAPHUPYEMbIMU MEPEMEHHBIMH.

W3 npuBeneHHbIX Ha puc.l rpaguKoB, MOJATBEPKIAOIINX IKCIIOHEHITHAIb-
HYIO 3aBHCHMMOCTB YJIEJIbHOM CHJIbI pe3aHus Fy, 1y0a u 6epecTsl OT 1I0/1a4y Ha HOXK
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@_Mﬂu
&’\—( 1
;\é 2 Puc. 1. 3aBHCHMOCTE yIETBHON CHIIBI
———

10 > pesanna  Fy, or momaun U,
2 é 1 — Oepecra moOmepeK BOJIOKOH;
0-3
/ 2 — GepecTa BIOJH BOJIOKOH; 3 — IIy0
7 a5 10 15 U um B0JIb BOJIOKOH

U,, cnenyer, uro Haubosnbliee 3HadyeHue Fy, nMeeT npu pezanun OepecTsl MONepeK
BOJIOKOH, HAaMEHBbIIIee — IPH Pe3aHUH Jy0a BJI0JIb BOJIOKOH.

Ha puc. 2 npexacraBiieHsl rpaduky, MOKa3bIBAIONINE BIUSHUE BEINYUHBI
HepeHero yria Hoka y Ha YJACNbHYIO CHIy pe3aHust dy0a BHOJb — BOJIOKOH

Fyn TIpU pasnuubbiX 3Hauenusx U, U3 puc. 2 cremyer, 4To 1pH yBEIMYEHHH

nepennero yrma or 0 go —15° cuna F, CHWKAETCs HE3HAYMTENLHO, a MPH

vy = —15 ... — 25° — 3HaunTeNHHO, MOCTIe YeTo HauMHAET pacTu 10 ¥ = — 40°.
OT0 MOXHO OOBSICHHTH CIEIy-
EN y oM. Jlo ¥ = — 15 © ymensiienune Fy,
@ R Ve CBA3aHO C yJaJeHHEM MaTepuasa IyTeM

4@ B . -
CKOOJIEHHsI peXyIleld KPOMKOH, C yBe-
2 2 JTUYeHneM Yy B mpenmemax — 15...— 25°
e Ry — ycwimBaercs nedopMH- pOBaHHE Mare-

5/

pHaia nepegHel IpaHbIo HOXA C POCTOM
cun Tpenus. Ponb ynanenust matepuana
peXylmel KpPOMKOM CHMXKAercsd, 4YTO

NPUBOANUT K 3HAYMTEILHOMY yMEHbIIE-
pesanust 1y6a BIONb  BOJNOKOH Fyi; OT Huio ymenbHOH cuiabl pesanmsa. Ilpu

0 -5 -0 -5 -20 -5 -3 -35 /2pud

Puc. 2. 3aBucuUMOCTb yIENbHOW CHIIBI

[IEPE/IHErO YIJIa Y IPU Pa3iIMuHbIX 3HAYEHH- YBEJIIMYEHUU Y OT — 25° mo — 40°
ax momaun U, 1 - 0,1 wmm; nHaGmomgaercss pocT JaBJIEHHUS CO CTOPO-
2-0,5;3-10;4-15/5-2,0 MM HbI TIEpE/IHEN IPaHU U CHIKCHHE CKOO-

JIeHHs, 4TO TOBBImAeT Fy,.

Ha ocHoBaHMM aHaiM3a pe3yJIbTAaTOB MPOBEACHHBIX OIBITOB MOXHO CJie-
JIaTh CIIE/IYIOIIHE BHIBO/IBL.

1. Maremaruko-cTaTUCTHYECKasi MOZEIb (5) [UIsl yACIbHON CUITBI pe3aHusI
npu QpesepoBanun Jiyda ¥ OepecTsl JaeT Xopollee MPHOIMKEHHE K JaHHbIM,
MOJIy4eHHBIM JKCIEPUMEHTAIBHBIM ITyTeM (Tals. 3), W aJeKBAaTHO OIMCHIBACT
ucciesyeMblid mponecc (Tad. 4).

2. OmnpeneneHHasi SKCIIEPUMEHTATBHBIM MyTEM YJEIbHAs CUJia Pe3aHus
npu QpesepoBaHuu yda ¥ OEpPecThl ISl Pa3IMYHBIX HEPEJAHHX YIJIOB PE3aHus U
Mo/Iadax Ha HOX, MO3BOJISET ONPEENIATh CHIIy M MOIIHOCTh PE3aHusl TPH OTIee-
HHUU JIy0a OT OepecThl U OCYLIECTBIATh ONTHMH3ALMIO TAPAMETPOB OTICIISFOLINX
POTOPOB YCTaHOBKH.
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HOBBIINEHUE MPOHULHAEMOCTHA APEBECUHBI ZKUJAKOCTAMHU
PU NEPEMEHHOM JABJIEHUHN

[TpuBeneHs! pe3yabTaThl NCCIEAOBAHUN BIMSHUS aMIUINTY -
HO-YaCTOTHBIX XapaKTEPHCTHK MEPEMEHHOTO XHUIKOCTHOTO JaBICHUS
Ha IIPOHMIIAEMOCTH SAPOBOH IPEBECHHBI COCHBI; M3Y4EH XapakTep
W3MEHEHHSI CKOPOCTH MOTJIOMIEHHUS IPH MPONUTKE C MEPEeMEHHBIM
JIaBJICHUEM.

The results of investigating the influence of
amplitude-frequency characteristics of alternating liquid pressure on
permeability of pine heart are presented. The nature of changing the
absorption speed at impregnation with alternating pressure has been
investigated.

Bo MHOrHX TeXHOJIOTHSX, CBA3aHHBIX C 0OpPaOOTKOM ApEeBECHHBI MOAM-
(GUIMPYIOMIMMHU KHUIKOCTAMH (aHTUCENITHKAMHU, AHTUIHPEHAMH, MOJHMMEpaMH,
KpacHUTeJISIMHU | T. [1.), )KeaTellbHa TITyOoKas MK ke CKBO3HAs MponuTKa. Si-
PO U crenasi peBECHHA, COCTABIISIOIINE €€ OCHOBHYIO MacCy, OTHOCATCS K TPY-
HonpormthiBaeMbiM Matepuanam (I'OCT 20022.2 — 80. 3ammra IpeBECHHBI.
Knaccudukanus). CriocoObl MPONHUTKYA TaKOW JpeBECHHBI 0€3 HApyIICHHUs ee Tie-
JIOCTHOCTH B HACTOSIIEE BPEMs HEU3BECTHBI.

Hwmxe paccmoTpeH HamOolee TMEpCIIEKTHBHBIN, MO HAIIEMy MHEHHIO,
croco0 pelieHus JaHHOW MPoOIeMbl, OCHOBAHHBINA Ha MPUMEHEHUH TIEPEMEHHOTO
JaBJICHHUS MPOMUTHIBAEMON KHUIKOCTU. llepBbie MPOOHBIE SKCIIEPUMEHTHI OBUIH
MPOBEACHBl Ha IMOJYIMPOMBIIUICHHON YCTAaHOBKE, CMOHTHpOBaHHOW Ha Jlecocu-
OupckoM MauTtonpornurouyHoMm 3aBojie [1]. OObeKT uccieqoBaHUS — KpPYTIIbie
OKOpPEHHBIE COCHOBBIE COPTUMEHTHI JUIMHON 2,5 M u auameTrpoMm 18 ... 22 cwm.
[Ipu mponuTKe X aHTUCENTUKAMH CO3aBajik IIEPEMEHHOE JaBJICHUE C YaCTOTON
v =4 I'm u ammuutyaoit A = 0,1 MIla. IIpu aTom ry0rHA MPOHUKHOBEHUS aH-
TUCENTUKA OKazajach B 2 pa3a OoJibllie, YeM 0 CIOCO0Y MOJIHOTO MOTPYKEHHS.
[IponmTke ToIBEpriIachk HE TOIBKO BCsI 3a00JI0HB, HO M 9acTh sapa (1o 15 mm).

J1 BcecTOpOHHETO U3Y4YeHHUs BIUSHUS MapaMeTpoB MpoIecca MPOIUTKU
JPEBECHHBl NEPEMEHHBIM JaBJICHHMEM ObUIa M3rOTOBJIEHA JIA0OpATOpHAs HKCIIe-
pHUMEHTaIbHasl TPONUTOYHas yctaHoBka [2]. T'paduk m3MeHeHHs NaBieHHS B
MPOMMMTOYHOM aBTOKJIaBe mpencTaBieH Ha puc. 1. Tak kak Temmeparypa

Puc. 1. I'paduk u3MEHEHUS TaBICHUS

AHTHUCENTHKA B MPOLIECCE€ MPOMUTKU

(T - nepwom; A — amIIUTYyAa;
P, — mocrostHHOE TaBIICHHE)
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Am/trq | ]
Puc. 2. I'paduk 3aBUCHMOCTH I/IHTeH: a14 - s =]
CHBHOCTH TOTJIOIIEHHS TNPOMHUTOYHOH g2 | — —
KHUAKOCTH (B JIOJAX OT MEPBOHAYalb- gl | /,‘/42?/ 1
HOIl Macchkl 00pa3sIoB SAAPOBOH IpeBe- o // z7Z /@f/j =
CHHBI COCHBI) OT BPEMEHHU IIPU MOCTO- ' 7 7 /////f;'f”
saHoM gasnernu 0,5 MIla (7) u nepe- 4 / y 1+
MeHHOM jaBnenun (1 — 6) ¢ pasmuunoi 9% / > = T
gacroroi: 1 — 7 'y 2 — 8; 3 — 12; g2 ff+

4-5, 5-3; 61T

0 5 10 15 20 25 30 35 40 457mu

OKa3bIBaeT CUJILHOC BIIMSIHUE Ha MOBBIIICHUE MPOHUIIAEMOCTH JpeBecuHsI [3], To
OIIBITHI TIPOBOJMIIMA MPU KOMHATHOH TeMIlepaType, KOTopasi CuuTaeTcsi Hebiaro-
npuaTHOH. [y MCKIIIOYEHHS! BIMSHUS NPUPOJHON M3MEHUYMBOCTU APEBECHHBI
OJHOBPEMEHHO MPOMUTHIBAIIM JBa TAPHBIX 00pa3ia.

JlanHblEe O BIMAHUM aMIUTUTYABI M 4YacTOTHI JABJIEHUS aHTUCENTHKAa Ha
MPOHMLIAEMOCTh JPEBECHHBI B HACTOsAIIEE BpeMsl OTCYTCTBYIOT. IlosTomMy ObLIO
peleHo NpoBecTH OXHO(AKTOPHBIE dKCHepUMEHTH. Ha puc. 2 mpeacraBieHb!
pe3yabpTaThl HAOMIOJCHUH 3a MOTIIONICHHEM 00pa3laMi MPOMUTOYHON JKUAKOCTH
B IIpOLIECCe MPOMUTKU TPH pa3auuHbIxX yactotax (4 = 0,3 Mlla u P, = 0,4 MIla).
JIydmmue pe3ynbrarsl nonmydeHsl npu v =7 I'u. [lanbHeilliee yBeqInyeHUe 4acTo-
ThI HE IPUBOJAUT K CYLIECTBEHHOMY YBEJIHUUEHHIO TTTyOMHBI IPOIUTKH, CHIDKEHHE
— YMEHbIIAET NIyOMHY MPOMMTKU, HO 00JerdaeT co3laHue IePeMEHHOro AaBie-
HUS, YTO BaXXHO MIPU peau3alii METO/1a B IPOMBIIIIJIEHHOCTH.

B pesynbrare uccrnenoBaHuil BAMSHHUS aMIUTUTYAB! JTABJICHUS HA TIOTJIO-
menue (v =3 I', P, = 0,4 Mlla) ycTaHOBIIEHO, YTO C YBETUUCHUEM aMILIUTY/IbI
BO3pacTaeT KOJMYECTBO MOTJIOMEHHOTO aHTHCENTHKA (pHC. 3).

[Iponiecc NpoONUTKY OpEeBECHHBI IPYU NEPEMEHHOM JIABJICHUHN aHTHCENTH-
Ka 3HAYUTENbHO OTJIMYAETCS OT MPONMHUTKHU NPHU MOCTOSHHOM [aBI€HHH. OITO,
B YaCTHOCTH, NpOSIBIISIETCS B CBOCOOPAa3HOM XapakTepe H3MEHEHUs] CKOPOCTU
nornomenus (puc. 4). Ilpu NpuIoKeHMM NEPEeMEHHOIo [AaBJICHUsl CHadaia
HaOnromaeTcss  pe3Kkoe  YBEJIIMYEHHE CKOPOCTH TIOTJIONICHUS, 3aTeM OHa

dm/m,
416 7
ot
Puc. 3. I'padpuk 3aBUCHMOCTH MHTEHCHBHO- 2
CTH IOINIOLICHUA HpOHI/ITO‘IHOf/'I KHUIOKOCTHU ﬂ,/2 // d L—1
(B IOJISIX OT IEPBOHAYAIBHOM Macchl 0Opas- 010 |— /3\,/
LOB SPOBOH JPEBECHHBI COCHBI) OT BpeMe- / 4 —
. a08 V4 -
HH TIPU Pa3IMYHON aMIUTUTY/E aBICHUS: / / A A1
1 - 07 MIla; 2 — 05 3 — 03; 406 /// Es
4-0,1 MIla 004 /
002 {1/

0 &5 o 15 20 257mm
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Puc. 4. I'paduk 3aBUCHMOCTH CKOPOCTH TIO-
TJIOIIEHHS IIPOIUTOYHOM XKHUAKOCTHU SIAPOBOU
JPEBECHHOI COCHHI (a) M M3MEHEHHUE ee 1aB-
JICHUS OT BPEeMEHHU (6) B MPOIIeCcCe MPOMUTKY:
1 — mepeMeHHOE JaBJCHHUE; 2 — MOCTOSHHOEC

i nasienue (P, + A)
02 ‘ ! ' I

TR b

. L P
0 2 4 6 & 1m0 12 14 716t
b

CHIDKACTCSl U IPUMEPHO Yepe3 5 MUH cTabuin3upyercs Ha ofHoM ypoBHe. Ecmu
MIPEKPATUTH BO3JCHCTBHE M BBIIEP)KATh IPEBECHHY IMPH MOCTOSHHOM IaBJICHUU
He MeHee 4 ... 5 MUH, TO Ipu BO30OHOBICHWU BO3IEHCTBHS BHOBb OTMEYAETCS
BO3pacTaHHe CKOPOCTH TOINIOIIEHHS C MOCTIESIYIONNM CHIYKCHUEM U CTaOMiIn3a-
uueld. DTO IPOUCXOIUT MPH BCEX MOBTOPHBIX BO3ACUCTBUIX, HO C YMEHBIICHUEM
MaKCHMaIbHON CKOPOCTH MOTTIOIIEHMSL.

[TomoOHEI mpoliecc, HO TOIBKO ¢ MEHBIIIMMH KOJIMYECTBCHHBIMH ITOKa3a-
TCIISIMU, IPOUCXOOUT U IIPU IPOIIUTKE SIILpOBOI\/'I APECBECHUHBI JIUCTBCHHUIIBI U CIIC-
JIOW JIpeBEeCHHBI eu. Takod XapaKTep MOTIIOMIEHUS Helb3si OOBSICHUTH C TIO3H-
Ui TeopuH (QUIBTPAIMH KUIKOCTH uYepe3 MOPHUCThIE cpelbl. MOMKHO TOJNBKO
MMPECAIIOJIOXUTL BIUAHUC 0COOEHHOCTEH aHATOMHYECKOTO CTPOCHUA NPEBCCHUHEI,
410 OyJeT NpeAMETOM HAIIMX JAIbHEHIINX HCCIEI0BAHHUMN.
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Cubupckuii rocy1apCTBEHHBIH TEXHOIOTUYECKHH YHUBEPCUTET

MNPOIIUTKA NPEBECHUHBbI
NP NEPEMEHHOM JTABJIEHUHN

IIpuBeneHs! pe3ynbTaThl UCCIEI0BAaHUM IIPOLECCa IPOIIUTKU
JPEBECUHBI C HCIIOJIb30BAaHUEM IEPEMEHHOTO XHIKOCTHOTO MAaBJie-
HUs. BBISABIEGHBI U IPOAHAIM3UPOBAHBI OCOOEHHOCTH JTAHHOTO CHOCO-
6a MPOIUTKH.

The results of investigating the process of wood
impregnation based on alternating liquid pressure are presented. The
distinctive features of the given method of impregnation are revealed
and analyzed.

Huskasa npoHHIIaeMOCTh SAPOBOM U CHENION APEBECHHBI — OJHA U3 [JIaB-
HBIX MPOOJIeM B 00JIaCTH MPONMUTKH. B HacTosiiee BpeMs B JUTEpaType OTCYT-
CTBYIOT JIJaHHBIE O CIIOC00axX, MO3BOJISIONINX MOBBICUTH €€ MPOHHUIIaeMOocTb. Mc-
KIFOUEHHE COCTaBISIIOT TOJIBKO CHOCOOBI, OCHOBaHHBIE Ha IPEABAPUTEIHLHOM
pa3pyIIeHUH IPEBECUHBI 33 CYET HAKOJIOB, HACBEPIIOBKU OTBEPCTHM, cxkaTus. O1-
HAaKO 3TH CIOCOOBI HEJb3s MPU3HATH PAIMOHATLHBIMH, TaK KaK OHH MPUMEHUMBI
OorpaHHYeHHO. boiee mepcreKTHBHBIM, Ha HAIll B3TIISAI, B PEIICHUU 3TOH MmMpoodIie-
MBI SIBIII€TCS MCIOJB30BAHUE MPU MPONUTKE MEPEMEHHOTO JTABICHUS KUIKOCTH
(cm. puc. 1, c. 78).

Hccnenoanus, mpoBeeHHbIE HAMUA Ha TIOMYITPOMBINIIIEHHOM | J1labopa-
TOPHOM OOOPY/IOBaHHH, MOKA3aJH, YTO TIIYOWHY MPONHUTKH OCHOBHBIX XBOHHBIX
MOPOJT 332 CUET HCIIOIH30BAHUS MEPEMEHHOTO JABJICHHUS MOXKHO YBEJIMYUTH B
3-7 pa3 Mo CPaBHEHHUIO CO CTAHJAPTHOW aBTOKJIABHOW TexHojoruei [2, 3]. O0-
IIKE MOJIOKEHHS JAHHOTO CII0c00a OCBEIICHBI B MpeabLayIiei cratbe (. 77-80).

B naHHON cTaThe M3I0XKEHO BIHSHHE OCOOECHHOCTEH aHATOMHYECKOIrO
CTPOCHUS JPEBECUHBI HA TIPOIIECC MIPOMUTKH MPU IEPEMEHHOM JaBICHHUH.

B nepByro ouepens ciieyeT oTMETUTHh HanOoJiee BAXKHYI0 OCOOCHHOCTD —
3HAYUTEIIFHOE YBEJIWYCHHE CKOPOCTH TOTJIOMEHUS (COOTBETCTBEHHO TITyOWHBI
MIPOHUKHOBEHUS) TIPU MTPOIIUTKE SIAPOBOM IPEBECUHBI ITPH TIEPEMEHHOM JaBJICHIH
10 CPaBHEHHIO C MTOCTOSHHBIM jaapiieHueM (puc. 1). [Ipu 3ToM BemmunHa MOCTO-
SIHHOTO naBnieHus P, = Py+ A. Kak u3BecTHO, MOTEHIHAIOM MEpeHOca KUIKOCTH
gepe3 MOPUCTYIO Cpedy, COTIIacHO 3akoHy Jlapcw, sBIseTcs M30BITOYHOES JaBe-
Hue. [lpu mpomuTKe ¢ MepeMeHHBIM JaBJICHUEM CPEIHUI YPOBEHD TABIICHUS HU-
K€, 4eM IpHU MOCTOSHHOM, & MHTEHCUBHOCTD IepeHoca Bbille. Kak mokaspiBaeT
aHaJIu3, UCTOJIb3yeMbIe B JIAHHOM CII0OCOOE MPOIUTKH HU3KOYaCTOTHBIC BO3ICH-

6 «Jlecnoii xypHam» Ne 4
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Puc. 1. Ilornomenue sxuakoctH suposoi  Puc. 2. IlornomieHne sxuakocTa 3a00510-
JPEBECHHONl COCHBI IIpU MpONMTKe:  HbIo cocHBI (1, 2) u Oepessl (3, 4) npu

1 - nepemenHoe paBneHue (P, = mpomutke: 1, 3 — MOCTOSHHOE JNaBJICHHUE

=02 MIla, 4 = 0,3 MIla, v = 7 I'm); (Per = 0,7 MIIa); 2, 4 — nepemeHHOe

2 — mocrosHHoe paBnenue (P, = nasneHue (Po= 0,4 Mlla, 4 = 0,3 Mlla,
= 0,5 MIla) v="7TIm)

CTBHS MaJIOW MHTEHCHBHOCTH HE MOI'YT IPHUBECTU K HOSBJICHUIO NOIOJHHUTENIb-
HbIX 3(Q(EKTOB, KOTOPbIC HAOIIOMAIOTCS, HAPUMEDP, MPH BO3JACHCTBUM YIbTpa-
3BYKa WM 3JEKTpOrHapaBiudeckoro yaapa. Ilosromy mpuHIMOHAIBbHO Mexa-
HU3M IIepeHoca, M0 HalleMy MHEHHIO, M3MEHUTbCA HE MoXeT. s mpoBepku
JAHHOTO TIPEIIONI0KEHHsI ObIIIM MPOBEACHBI ONBITHBIC MPOIUTKHA XOPOIIO MPOHH-
aeMoii 3a00710H1 COCHBI U Oepe3sl (puc. 2).

PesynpTathl sKCHIEpUMEHTa MMOKA3aJId, YTO MPOLECC MPOMUTKH MIPOUCXO-
JUT MIPAKTUYECKU OJIMHAKOBO KakK IIPH MOCTOSIHHOM (KpuBble 1, 3), Tak u npu me-
pemeHHOM (KpuBble 2, 4) naBieHud (IIPU MOCTOSHHOM JIaBJICHUU MPOMHUTKA HIET
Ja’ke HecKosbKo ObicTpee). CrienoBaTenbHO, NP MPOMUTKE XOPOLIO MPOHMIAE-
MOW JIpeBECHHBI IEPEMEHHOE JIaBIEHUE HE YCKOPSET Mpolecc. ITO JaeT OCHOBA-
HUE TPENOI0KHUTh, YTO TEPEHOC KUIKOCTH B JIPEBECHHE MPU MPOMUTKE Kak C
MEPEeMEHHBIM, TaK U C IOCTOSHHBIM JIaBJICHHEM IPOUCXOIUT MO MEXaHU3MY
(bunpTpanmy.

YBennyeHne NHTEHCUBHOCTH IOTJIONIEHNUS SIAPOBOM APEBECUHOM IIPU I1e-
PEMEHHOM JIaBJICHUHM MOXET OBITh 0OYCIIOBIIEHO M3MEHEHUSIMH B KalWJUISIPHON
CTPYKTypE APEBECHHBI, MOBBHILAIOIINMHI ee NpOoHUIaeMocTs. OOHapyKUTh 3TH
W3MEHEHUS C TIOMOLIbI0O MUKPOCKOIIMYECKUX MCCIIEAOBAaHUN JOCTATOYHO CJIOKHO.
KocBeHHBIM MOATBEPKIEHUEM ATOTO MPEATIONOKEHNS MOTYT CIYXXHUTh pPe3yibTa-
ThI UCCJICIOBAaHUN T'a30IPOHUIIAEMOCTH JIPEBECHHBI. VX MPOBOIMIN 1O CIEeayIo-
meit meroauke [1]. W3 sapoBoii IpeBeCHHBI COCHBI H3TOTABIUBAIHN 00pa3Ibl AJIs
OTIpE/IeTICHHs Ta30IIPOHUIIAEMOCTH TOTIEPEK BOJOKOH, CTAOMIM3MPOBAIN BIaX-
HOCTB U ompeJienisuii koddduiment nx razonponunaemoctu K. [Tocne atoro o6-
pasLbl 3aKMMaIM B MATPOH, KOTOPBIA MOMEIAIN B MPOIMUTOYHYIO €MKOCTb, IS
UCKJIFOUYEHHSI KOHTaKTa OOKOBOM MOBEPXHOCTH C MPONUTOYHOM >XuAKOCThIO. [Ipn
nepemeHHoM aasienuu (4 = 0,3 Mlla, v = 7 ') nponuTKy npou3BOIUIN BOJIOH
¢ temneparypoit 20 °C B teuenue 30 mMuH. 3aTeM 00pa3bl BBIICPKHUBAIN IPU
KOMHaTHOM Temmnepatype. [Ipu nmocTmkeHMH MU NMEpBOHAYaIbHON BIaKHOCTHU
BHOBB ompeaelisiiu K. Pe3ynbTarsl ucciieIoBaHui IPUBEICHBI B TaOIHUIIE.
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I'azonpoHnaeMoCTb SAPOBOIi IpeBeCMHbI COCHBI
J0 ¥ mocJjie MPONUTKU NPU NepeMEeHHOM J1aBJIeHUH

Koa¢duuuent razonponunaemocts K- 10" npu n Cpennee
Obpasen 6 7 8 9 o0 3HaueHue K
- 1,08...2,38(3.41...7.12/1,65...9.30 0 3,80 -10°
Ho npomricn 0 15 25 25 35 100
0 1,60...8.22(1,73...9.45(1,24...7.96|4.90...7.23 0 1,35-10°
0CIIC POTIHTKH | 35 40 15 10 0 100

[Ipumevanne. B unciomrtene TpuBeneH AWana3oH 3HAYCHHH KO3 HUIIHEHTA
2
nponutiaeMoctd, M/(MIla - ¢); B 3HaMeHaTele — MPOIEHT 00pa3loB B TAHHOM HHTEP-
BaJIe OT OOIIEro YucJa.

Kak BumHO U3 TaONuUIIbl, Ta30MPOHUIIAEMOCTh 00pa3IOB MOCJIE MPOIUTKH
MOBBICKIIACH. DTO TOBOPHUT 00 M3MEHEHUAX B KAMIUIPHON MPOBOSINEH ccTEME
JIPEBECHHBL, UTO MOATBEP)KIAET BBIABUHYTOE HaMH NPEIIOIOKEHHE.

Jpyroli 0COOEHHOCTBIO MPOMUTKU JPEBECHHBI TIPU MEPEMEHHOM J1aBJIe-
HUHU ABJISACTCA CBOGO6paSI/Ie KHHETHUKHN IIOIJIOIICHUSA KUIKOCTH. TaK, HaIrpumep,
IIPY U3YYEHHH sIipa COCHBI, IUCTBEHHHLIBI M CIENOW IPEBECHHBI €M B HAYaAJIb-
HBIA MEpUoJ BO3AEHCTBUS HAOIIONACTCA BBICOKAS MHTEHCHBHOCTDH IOTJIOILEHHMS.
3areM oHa OBICTPO CHWKAETCS W cTabmim3upyeTca. Ecinu mpekpaTHTh BO3JCH-
CTBHE U BBIIEPKATh IPEBECHHY HEKOTOPOE BpeMs IIPH ITOCTOSHHOM JaBJICHHU, TO
IpU BO30OHOBJICHHHM BO3ACHCTBHS BHOBb HAOIOAAETCA BCIUIECK MHTEHCHBHO-
CTH TIOTJIONIEHHA C TMOCIEeAyIOIMM CHIDKeHueM. [lamee 3To moBTOpsieTcs,
HO C YMEHBIIAIOUIENHCA BEIUYUMHOU

Bcriecka (puc. 3). Takoil xapakrtep nij

rorniomenus He cormacyercs ¢ o6- x| I} | s

HIAMH  3aKOHOMEPHOCTSIMH ~ (DHJTh- g_ I :

Tpalyy >KUAKOCTEH Yepes3 MOpPHCTHIE § \ I | | l\
Cpemsl W MOXET OBITh OOYCIIOBJICH §3 \' { \¥ '\
0COOEHHOCTSIMH  aHATOMHYECKOTO § A B ' ‘
CTpOeHHUsI JpeBecHHbl. [lomoOHbIe § \ - ~
pe3yNIbTaThl OBUIH MOJYYSHBI H APY- §,/

TUMH HccienoBarensMu [5, 7] mpu 0 5 0 s 0 5 A0
[[p0CONNHCUMENSHOLITS, MUK

W3yYSHHU THUAPOIPOBOTUMOCTH Jpe- a

BECHHBI BJOJIb BOJIOKOH HOA JeH-

CTBUEM  W30BITOYHOTO  JaBJEHHUS. o

. = MA M A
YcTaHOBJIEHO, YTO IPOBOJIUMOCTH s 06 R AR AR
CHM)KAETCS C TCUCHHEM BpeMeHH. & i
HawuGosiee MHTEHCHBHOE, CHIDKCHUE, §t0’20 5 0 5 20 25 m

0cOo0EHHO TMpH OOJIBIINX TPaJUeHTaX
JaBlieHUs, HAONIOAAeTCs] B Havajlb-
Heli mepuoa. Ilpu w3MeHeHUM
HaIpaBJIeHUs TTOTOKA depe3 oOpaser]
Ha TPOTHBOIOJIOXHOE MPOUCXOIHUT

6*

/podmmmeng_ﬂo:mo, MUK

Puc. 3. CKopoCTh TIOTIOLICHHS KUIKOCTH (&)

W W3MEHEHHE KUAKOCTHOTO JaBieHusi (6)

IIpU TPONHUTKE C MEPEMEHHBIM aBIICHHEM
SPOBOI IPEBECUHBI COCHBI
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pe3Koe yBeIW4YeHHE MPOBOIMMOCTH, a 3aTeM €€ CHIDKeHHE. AHATOMHYECKUMHU
HCCIIEIOBAaHUSAMH OBIJIO JOKa3aHO, YTO MOJOOHOE SIBJICHHE BBI3BAHO CMEICHHEM
TOPYCOB B OKaMJIGHHBIX MOpax Tpaxeud. B pesynbTare uero mopsl 3aKpbIBaIOT-
Csl, 9TO TPHBENET K CHIDKEHHWIO MPOBOAMMOCTH. [Ipn m3MeHeHWN HarpaBlieHUS
MIOTOKa TOPYC OTXOAWT OT OKaWMJICHHS, IMOCTEIIEHHO CMEMIasich K MPOTHUBOIIO-
JIOKHOM CTOPOHE OKAMIICHUS.

[TorygeHHbIe 3aKOHOMEPHOCTH TOTIIOMICHHS APEBECHHON KUIKOCTH TPH
MIPOITUTKE C MTEPEeMEHHBIM JIaBJICHUEM, TI0 HAIllEeMy MHEHUIO, TAKKE€ 00YCIIOBICHBI
CMEIICHUEM TOPYCOB B Mopax. Ho B HAIIMX AKCHEPUMEHTaX MEPEHOC KHUIKOCTH
IMPOUCXOAUT MOIIEPECK BOJIOKOH B pagrvaJIbHOM HaIlpaBJICHHUU. HOpI)I Ha TaHT'CHIIH-
ANBHBIX CTEHKAaX Tpaxews, KOTOpbIE Y4acTBOBAIH OBl B 3TOM MEpEeHOCEe, OTCYT-
cTBYIOT [6]. Kak mokasanu uccnenoBanus [4], mepeHOC )KUIKOCTH B TAHHOM CITy-
Yae UET M0 CePALCBHHHBIM JTydaM. Y UCIIOJIb30BaHHBIX HAMH MOPOJI (COCHA, €Ib,
JIUCTBEHHUIIA) JTyYH COCTOAT W3 MAPEHXMMHBIX KIETOK U JIy4eBbIX Tpaxeua. Oc-
HOBHOW TEPEHOC MPOUCXOTUT IO JYYEBBIM TpaxewjaM, TaK KaKk aHATOMHYECKU
OHH K 3TOMY OoJiee TpucnocoOsieHbl. JIyueBble Tpaxeuapl COOOMIAIOTCS MEXITy
co00H ¥ ¢ BepTHKaIBHBIMH TpaxenuaaMu, OKaiiMICHHBIMHU opamu. VccnenoBanus
[8], mpoBeneHHble Ha cocHe oObIKHOBeHHOH (Pinus silvestris), mokaszamu, 4to
MeMOpaHbl OKaMIJIEHHBIX TOp JTYYEBBIX Tpaxeul OTJIMYAIOTCS OT MeMOpaH B I0-
pax BepTUKAIBHBIX Tpaxeu. Y TOcleAHuX MeMmOpaHa IO3BOJSIET TOPYCY CMe-
marbes. B dacTHOCTH, 3TO TpOMC-
XOIUT TIpH siipooOpazoBaHnu [8],
WM, Kak 6I)IJ'IO OTMCYCHO BBIIIC,
mox JeiicTBueM W30BI- TOYHOTO
JaBJIeHHUA. Y IIy9eBBIX Tpaxeuj
MeMOpaHbl TIOp 00Jiee JKECTKUEC H,

[T

-+

<~
i ‘

I

CRQDOCITIS MONOYERUS, NIk i
N

N S KaK IIPaBUIIO, OHU HE JOMYCKAIOT
—4 | - b ]
, | CMEIIEHHsI TOPYCOB IIPH AAPOo6pa-
0 w5 2w 25 a0 % 30BaHuMu. Ho mnepeMeHHOe jaBiie-
ﬂﬂiﬂﬂﬂmﬂmﬁﬂbﬁﬂ[m&, MUK
a HHUE, UCHIOIb3yeMOe TIPU HPOIHTKE,
=g Mo Bcell BEPOSTHOCTU, TIPUBOIUT K
S ACAMA A AA p » Tp
K ARATRRR A AE| VY CMEIIEHHIO 3THX TOPYCOB, 4TO
“é”"; \ CHIDKAET WHTEH- CHUBHOCTH IIOIVIO-
Nl y—F % w % W

ICHUs. Ilocne MMpCKpalcHus BO3-

flpodonxcumensraeme, Mk 9
b ACUCTBUA TOPYChHI BO3BPAIIAOTCA B

Puc. 4. CkopoCTh MOTJIOMICHUS KUIKOCTH (@)
H HM3MEHEHHE >KHIKOCTHOrO aaBjieHus (0)
IIpH TIPOIHTKE SAPOBON JPEBECHHBI COCHBI C

LOCHTPAJIbHOC IIO0JIOKEHUC, YTO H
O6YCHOBJII/IBaeT BCIIJIECK  IIOIJIO-
mCHUd MpU HOBTOPHBIX BO3JICH-

pa3IMYHOM  BBIJEPKKOM MeXAy BO3ZeCi-
CTBUSIMHU TIEPEMEHHOTO JaBJICHUS

crBusix. [Ipuuem cmenieHrue Topy-
COB IPOMCXOAMT mocreneHHo. Ha
9TO YKa3bIBAIOT PE3YJbTaThl, IOJIYUEHHbIE TPU MPOMUTKE C Pa3NMYHON MPOIOI-
KHUTEIBHOCTBIO BBIIEPKKH MEXIY BO3JICHCTBUSIMU IEPEMEHHOIO JaBieHUS (pHC.
4). BpeMs BBIIIEPKKH MEXIY IHKIAMH JIOJDKHO OBITH OKOJIO 5 muH. IIpu
MEHBIIEH MPOIOIKUTEIILHOCTH BCILUIECKA MOTIJIONICHUS MO0 BOOOIIEe He HaOIr0-
JaeTcsi, 1100 OH UMEET MATYIO BEJIHYUHY.
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§2 - C BbICKa3aHHBIMHU Tpe-
N IIOJIOKEHUSAMHU O BIIMSHUU TOpyca
S ~ 0 | } XOPOILIO  COIVIacyrTCsd  Pe3yib
& = — | TaTel, MOJYYEHHBIE IIPU IIPOIUTKE
% | | C IEPEMEHHBIM JaBICHHEM CIIENION
o 5w 2% 3 % 4 JPEBECUHBI IUXTHL. Y HEE, B OTJIU-

5 20
JPOGONHCUITENSHOLITE, MUK
a 4ue OT BBIIICHA3BAaHHBIX MOPOJ, B

=08 ‘ CEepAICBUHHBIX Jy4aX HET Jiyde-

SO T IAAAAAAR RN AR pan Y Y

§'4 ‘ VVVYVVY vvy VVI  BBIX Tpaxeua U COOT- BETCTBCHHO

ST I = )

S 1 | OKaliMJIEHHBIX TOP C TOPYCaMH.
¢ 5 w6 2 2y ¥ 4« JlAHAMHKA TOTJIO- HICHHUS JpeBe-

[JP0GONHCUMENS KOG, MHH
J CHUHBI IIMXTHI IPUBEJACHA HA PUC. 5,

Puc. 5. CkopocTh TOTTIOUICHUS XUAKOCTH (@) H 13 KOTOPOTO BUJIHO, 9TO TIpH BO3-

M3MEHEHHE JKMIKOCTHOrO jaBleHus (6) mpu ACHUCTBHM  JIABICHUS  MHTCHCHB-
HPONUTKE C MEPEMEHHBIM JAaBieHueM crnejoi HOCTH  IOTIIOIIEHHA  BO3pAacTacT
JPEBECHHBI ITHXTHI (3Tr0 CleAoBaIO  OXKHMIATh), HO

OBICTPOrO €€ CHIXEHHUS HE IPOUC-
XOJUT. DTO TakXKe MOATBEP)KJIAeT HaIlIM Mpeanooxenus. Kpome Toro, 3To cBu-
JETeNBCTBYET O TOM, YTO NMPHU MPONUTKE JaHHON MOPO/BI YepeloBaHKe ITepeMeH-
HOTO W MOCTOSIHHOTO AaBjieHusi He naer s¢¢exra. CirenoBarenbHO, CTPYKTypa
PEKUMOB HNPONUTKH [T PA3HBIX MTOPOJ OJDKHA OBITH Pa3nUYHOM.

Buvisoowi

1. TlepemeHHOE aBICHUE WHTCHCUPUIUPYET MPOMUTKY AAPOBOIl IpeBe-
CHHBI XBOWHBIX MOPOJI, HE OKa3bIBasi BIMSHUS HA MPOIMMTKY XOPOIIO MPOHHUIIAE-
MO 3a00JIOHM.

2. WnTecudukanms MPONHUTKU SAPOBOHM JIPEBECHHBI TPH MEPEeMEHHOM
JaBiieHUH O0YCJIOBJICHA TEM, YTO B MPOBOASANICH KAMUUISPHOH CHCTEME MPOUC-
XOIAT U3BMCHCHUA, YBeJ'II/I‘II/IBaIOIlII/Ie HpOHI/IHaeMOCTB.

3. PexxuMbl IpONUTKU JpEeBECHHBI XBOWHBIX (COCHA, €lb, JIMCTBEHHHMIIA,
KeJp) MOPO/Ji, UMEIOIICH JTydeBbIe TPaxeH Ibl, TOJDKHBI BKIIFOUATh B ce0s Yepeio-
BaHHE MEPEMEHHOTO U MOCTOSIHHOTO JIaBJICHUSI.
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ApXaHTeNnbCKUN TOCYJapCTBEHHBIN TEXHUUECKUH YHUBEPCUTET

BbIXO/] 3JIEMEHTOB JIEPEBSIHHbIX KOHCTPYKIUI

IToctynuna 1 urons 1998 r.

E.b. PFOMHHA, C.A. KABAKOB

Promuna Enena bopucosna popunacs B 1954 r.,
okoHumsa B 1976 r. ApXaHreabCKHil JIECOTEXHUYE-
CKHH HHCTUTYT, KaHOUIAT TEeXHUYECKUX HAyK, J0-
LEHT Kadeapbl HHKEHEPHOH I'e0JIOTHH, OCHOBAHUH U
(yHIaMEHTOB ApXaHTEJILCKOIO T'OCYIapCTBEHHOIO
TEXHUYECKOro yHuBepcutera. Mmeer 43 neyatHbIx
TpyZaa B 00JIaCTH AEPEBSHHBIX KOHCTPYKIIUH.

Kabakos Cepreii AnekcaHIpoBHY poamics B
1946 r., okonumn B 1968 r. ApxaHrenbckuil jeco-
TEXHWYECKHI WHCTUTYT, KaHIUAAT TEXHHUYECKUX
HayK, akaJemMuk Poccuiickoil akamemMuu mnpoOiem
kadectBa. Mmeer Gomee 90 medaTHBIX TPY/IOB B
obmacTu KauecTBa MUIONPOTYKIHH.

N3 COBOKYITHOCTHU HEOBPABOTAHHBIX IIMJIOMATEPUAJIOB

[IpuBeneHs! JaHHBIE TIOCOPTHOTO BBIXOAA 3JIEMEHTOB JIepe-
BSHHBIX KOHCTpyKimi SS u GS cornacuo BS 4978:1988 «Copta nu-
JIOMaTepHaiOB XBOMHBIX MOPOJ ISl CTPOUTENBHBIX IIEeJIei» U3 COBO-
KYITHOCTH HEOOpaOOTaHHBIX MWJIOMATepHajoB, a TaKKe UX pacrpeie-
JICHUE 1O JUTMHAM.
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The data on the yield of elements of wooden constructions SS
and GS according to BS 4978: 1988 «Grades of Softwood Sawn
Timber for Construction Purposes» out of the collection of rough
sawn timber is given as well as their breakdown according to lengths.

Jleconunenue B Poccun TpaAUIIMOHHO OPUEHTHPOBAHO HA M3TOTOBIICHHE
MUWIONPOAYKUMH MHOTO(QYHKIMOHAIFHOTO Ha3HAueHMs, MOJIexanieid noobpa-
6oTke y morpeburens. OmHako Ha 3apyOeKHBIX PBIHKAX yKe 0oliee YeTBepTH Be-
Ka OOJIBIINM CIIPOCOM IOJIB3YIOTCSl KAJIMOPOBAaHHBIE MMJIOMATEPUANIBl CEUEHUEM
no BS 4471:1987 («Pa3mepbl NHJICHBIX M KaIMOPOBAHHBIX MHIOMATEPHAIOBY),
paccopTHUpOBaHHBIE [0 TMPOYHOCTHBIM IIOKA3aTesIM COINAacHO bpuranckomy
craumapty BS 4978:1988 («Copra XBOWHBIX MUIOMATEPHUAIOB ISl CTPOUTENb-
HBIX LIEJIel»), 0 CYyTH — JIepeBIHHbIE KOHCTPYKIUOHHBIE 3JIEMEHTEHI.

Llens paboThI — OLEHUTH BO3MOKHOCTh M3TOTOBIICHHS M3 OTEYECTBCHHON
JPEeBECHHBl KOHCTPYKLIMOHHBIX 3JIEMEHTOB PErVIAMEHTHUPYEMBIX COPTOB U pa3Mme-
poB o BS 4978:1988.

JJist 3TOTO BBIMOTHEHO CpaBHEHHE OOBEMHOTO BBIXOJA U3 COBOKYITHOCTH
HEOOpabOTaHHBIX  MWJIOMAaTEPUAIIOB  KOHCTPYKLUHMOHHBIX  3JIEMEHTOB IO
BS 4978:1988 u mmnomarepuanoB mo ['OCT 26002-833 «llumomarepuaist
XBOWHBIX IOPOJ CEBEPHON COPTUPOBKH, MOCTABIISIEMBIE HA IKCIIOPTY.

OOBbeMHBIN BBIXOJ, ONPENENSAIN MO PE3yJIbTaTaM OIBITHBIX COPTHPOBOK
OOHOM M TOH e MapTUM HeoOpabOTaHHBIX NHJIOMATEPUATIOB CEUCHHEM
44 x 100 MM, KOTOpOE HaUOOJIEe YacTO MCIONMB3YETCS I HECYIINX CTPOUTENb-
HBIX KOHCTPYKIHMiT (KOII4ecTBO — 760 mT., 00beM — 18,41 ).

ITo TOCT 26002—832 mumiomarepualibl COPTUPOBAIH Ha OECCOPTHBIE,
4-i1 u 5-ii copta. 13 nunomaTepnanos, HE COOTBETCTBYIOLIMX TPEOOBAHUSIM 3TOTO
cragnapra, no 'OCT 8486—86E «IInnoMaTepransl BHyTPEHHETO PBIHKA» BbIJE-
nsim jocku 0—4-ro copToB U ApeBeCcHBIN Opak.

Mo BS 4978:1988 muimomaTtepuaibl COPTUPOBAM Ha JBa BH3YaIbHBIX
knacca npounoctd (SS u GS), a Takke «OTma», U3 KOTOPBIX BBIIEISUTH THIOMA-
Tepuaisl 4-ro u 5-ro copros o 'OCT 26002—-833.

[MunomaTepualnsl U3 TUIOTHOTO TPAHCIIOPTHOTO MaKeTa MOMITYYHO Iepe-
KJIa/IbIBaJI Ha MOJCTOITHOE MECTO, OIPEAEIsisl IPU 3TOM HX JJIMHY C TOUHOCTBIO
1o 0,1 m. [lanee ¢ yueToM ycIOBHOW OTOPLIOBKM OLIEHUBAJIU COPT MUJIOMaTepua-
soB o 'OCT 26002—833 u kj1acc MPOYHOCTH KOHCTPYKIIMOHHBIX 3JIEMEHTOB IO
BS 4978:1988. IIpu atom (hukcupoBaIn OPOK, MPU KOTOPOM KOHCTPYKIITMOHHBIE
AJIEMEHTHI HE MOTIIH OBITh MPUHSTHI KIIACCOM MTPOYHOCTH SS 1 nepexoamiu B GS.

[Ipu o0paboTke pe3yabTaTOB PACCUUTHIBAINA BBIXOJ MHIOMATEPHATIOB
kaxnoro copta mo 'OCT 26002-833. Jlns 3Toro omnpeaensiiu 00beM HEOTOPIIOo-
BaHHBIX NMWIOMATEPHAIOB U MX 00BEM IOCIE YCIOBHOW OTOPLOBKH. Jlanee BbI-
quCIsIM 00mui Beixo 1 nunomaTtepuanos mo 'OCT 26002—83D u 00beMm momyT-
HOW TPOJYKIIMH U OTPE3KOB. AHAIOTWYHO yCTAHABIMBAIHN BHIXO]] KOHCTPYKIIHU-
OHHBIX 311eMeHTOB 1o BS 4978:1988. Pe3ynbTaThl ONMBITHBIX COPTHPOBOK MPHBE-
JieHbl B Ta0II. 1.
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Taonuma 1
O0BbeMHBIIi BHIX0J KOHCTPYKIIHOHHBIX 3JIEMEHTOB
M3 COBOKYMHOCTH BHINMJIEHHBIX MAJIOMATEPHAIOB
OOwmmit BEIX0J1 271€MEHTOB 10
HAocxu 0GBeM BS 4978:1988 Orman | Orpesku
SS GS
COBOKYIHOCTH BBINUJICH-
HBIX TUJIOMAaTEPUAJIOB 18,4/100 | 7,76/42,2 | 5,01/27,2 | 2,8/15,2 | 2,84/15,4
PaccoprupoBanHsble 110
T'OCT 26002-830:
GeccopTHEIC 1,94/10,5 | 1,54/79,4 | 0,38/19,6 - 0,02/1,0
4-it copt 9,37/50,9 | 5,45/58,2 | 3,42/36,5 | 0,35/3,7 0,15/1,6
5-it copt 3,47/18,8 | 0,77/22,2 | 1,21/34,9 | 1,27/36,6 | 0,22/6,3
PaccopTtupoBaHHBIE 110
I'OCT 8486—86E:
0-3-i1 copt 0,05/0,3 - - 0,05/100 -
4-ii copt 0,28/1,5 — — 0,28/100 -
JlpeBecHbIit Opak 0,85/4,6 — — 0,85/100 -
Otpesku 2,45/13,4 — — — 2,45/100

[Ipumeuanue. 3nech U ganee, B Tadn. 2—4, B YHCIUTENE IPUBEICHBI JAaHHBIE
B KyOOMeTpax, B 3HAMEHATEJIe — B IIPOLICHTAX.
Tabnuma 2
Pacnipenenenue 1o AJIMHAM BBITHJIEHHBIX MHJI0MATEPHAJIOB,
MOCTYNHMBLINX HA COPTHPOBKY

dakTrueckas AIMHA, M O0BbeM HIIOMATEPHUAIOB

3,75 0,099/0,54
4,00 1,936/10,51
4,30 0,530/2,88
4,60 0,344/1,87
4,90 0,431/2,34
5,20 2,013/10,94
5,50 0,871/4,73
5,80 0,995/5,41
6,10 10,682/58,03
6,40 0,507/2,75

HUrtoro 18,408/100,00

B xone wnccrnempoBaHMii YCTaHOBJIEHO pacHpeAesieHUE MO JUIMHAM COBO-
KYINHOCTH BBINMJICHHBIX MNHJIOMATEpHAOB, IOCTYNHUBIIMX Ha COPTHPOBKY
(tabm. 2), w nwioMmarepuanoB, paccoptupoBaHHbix 1mo ['OCT 26002-833
(Tabm. 3), a TakKe KOHCTPYKIMOHHBIX 35ieMeHTOB 1o BS 4978:1988 (Tabm. 4).

Ha ocHoBaHMM pOBEIEHHBIX UCCIEAOBAHUNA MOXKHO CAENATh CIEAYIOINE
BBIBOJBI.

1. COBOKYHHOCTB BBIITUJICHHBIX IMTUJIOMATEPUAJIOB, IIPEAHA3HAYCHHBIX JIJIA
COPTUPOBKHU, UMEET CIEAYIOIIee pacupeeieHue no amuuam: 58 % mnunou 6,1 M,
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Tabonuma 3
Pacnpenesnenue no AjiMHaM NHJIOMAaTepPUAJIOB,
paccoptupoBanHbix mo 'OCT 26002-83D
ng;ggiaif;?M Beccoprabie 4-it copt 5-i1 copr Hg;g?ggig Otnan
2,7 0,012/0,6 0,024/0,3 - - —
3,0 0,013/0,7 0,145/1,6 0,066/1,9 - 0,053/1,9
3,3 0,058/3,0 0,450/4,8 0,131/3,8 - 0,189/6,8
3,6 0,127/6,6 0,602/6,4 0,174/5,0 - 0,158/5,6
3,9 0,103/5,3 0,704/7,5 0,137/3,9 0,069/20,8 0,189/6,7
4,2 0,148/7,6 0,610/6,5 0,166/4,8 0,018/6,42 0,111/4,0
4,5 0,119/6,1 0,693/7,1 0,158/4,6 - 0,158/5,6
4,8 0,169/8,7 1,056/11,3 0,422/12,2 0,021/6,3 0,296/10,6
5,1 0,381/19,6 0,853/9,1 0,516/14,9 0,045/13,6 0,404/14,4
5,4 0,309/16,0 1,449/15,4 0,404/11,6 - 0,190/6,8
5,7 0,477/24,6 2,182/23,3 1,053/30,4 0,100/30,1 0,552/19,7
6,0 0,026/1,3 0,607/6,4 0,238/6,8 0,079/23,8 0,502/17,9
HUTtoro 1,942 9,375 3,465 0,332 2,802
Tabnuna 4

Pacnpenesienne nmo IJinHAM KOHCTPYKIIMOHHBIX J1eMeHTOB 1o BS 4678:1988

Jlnuna Brixon snemenTtoB u3 nunomarepuanoB no 'OCT 26002—-833
JJIEMEHTAa, beccoprHble 4-ii copt 5-#1 copt
M SS GS* SS GS** SS GS***
2,7 0,012/0,8 - 0,083/1,5 | 0,012/0,4 |0,095/12,3 -
3,0 0,013/0,8 - 0,092/1,7 | 0,079/2,3 | 0,026/3,4 | 0,039/3,2

3,3 0,058/3,7 — 0,319/5,9 | 0,012/3,4 | 0,730/9,4 | 0,030/2,5
3,6 0,127/8,2 | 0,048/12,5 | 0,491/9,0 | 0,221/6,5 | 0,111/14,4 | 0,095/7,9
3,9 0,069/4,4 | 0,017/4,4 | 0,309/5,7 |0,343/10,0 | 0,051/6,6 | 0,086/7,1
4,2 0,166/10,8 | 0,040/10,4 | 0,425/7,8 | 0,277/8,1 | 0,092/11,9 | 0,074/6,1
4,5 0,040/2,6 | 0,042/10,9 | 0,356/6,5 | 0,198/5,8 | 0,059/7,6 | 0,060/5,1
4,8 0,190/12,4 | 0,890/23,4 | 0,655/12,0 | 0,275/8,0 | 0,063/8,2 | 0,190/15,7
51 0,224/14,6 | 0,048/12,5 | 0,314/5,8 | 0,404/11,8 - 0,090/7,4
54 0,238/15,5 | 0,100/26,0 | 0,832/15,2 | 0,428/12,5 | 0,024/3,1 | 0,119/9,8
5,7 0,376/24,4 - 1,229/22,6 | 0,853/24,9 | 0,100/12,9 | 0,426/35,2
6,0 0,026/1,7 — 0,343/6,3 | 0,211/6,1 | 0,079/10,2 —
Htoro 1,539 0,384 5,448 3,418 0,773 1,209

* M3 HUX 2JeMeHTHI ¢ 003010M cocrasisiroT 0,020 M3, ¢ cyukamu — 0,842 M3, c
npourmu mopokamu — 0,022 v,

** I3 HUX 2JeMEHTHI ¢ 0030J10M cocTaBistoT 0,740 M3, ¢ cyukamu — 2,547 M3, c
npounmu nopokamu — 0,131 M.

%% 3 HUX DIIEMEHTHI ¢ 0630110M coctaBisiior 1,050 M3, ¢ cyukamu — 0,128 M3, c
npounmMu nopokamu — 0,031 M.
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11 % nmmuwoit 5,2 u 4,0 M (mamee
MPUMEPHO B PaBHBIX JOJSX Cle-

::; Z} B-0mri  nyror nMmoMarepuanbl  APYTHX
S5 Q-ss mH). CpeaHss AadHA HEOTOP-
S S ka

] 88 LIOBAaHHBIX I[HJOMATECPHAJIOB —

5,5 M. Ha ocHoBaHMHU 3THX [aH-
HBIX MOTYT OBITH IIOJIyY€HBI pac-
IpeneneHns 1o AJIMHaM Jepe-
BSIHHBIX JIEMEHTOB KOHCTPYKLIUH
C UENbI0 00ECTIeYHUTH BBIMOJHE-
BbIxo1 KOHCTPYKIIMOHHBIX JIEMEHTOB H3 HUE€ KOHKPETHOI'O KOHTPAKTa.
mocok o 'OCT 26002-869 2. COBOKYNHOCTb BBIIIH-
JICHHBIX THJIOMATEPHANIOB, IMpE-
CTaBJICHHAs! K COpTUPOBKe B Tabia. 1, Bkirouana 11 % GeccopTHbIX nocok, 50 %
JOCOK 4-ro copra u 19 % JIOCOK 5-ro copra o
I'OCT 26002-8332, 2 % mocok mo I'OCT 8486—86E, 18 % oTpe3koB u
JIPEBECHOrO Opaka.

3. JI1s oleHKH OOBEMHOIO BBIXOAAa KOHCTPYKLMOHHBIX 3JE€MEHTOB BBI-
MOJIHWJIA pacyeT Beixoja rpynn SS u GS U3 nuiioMarepuanoB 0ECCOPTHBIX, 4-T0
u 5-ro coproB o ['OCT 26002—-833 (cMm. pucyHok). 13 Bceit COBOKYITHOCTH BBI-
MWICHHBIX MAJIOMATEPUATIOB MOXET OBITh MOIy4eHO 79 % KOHCTPYKLMOHHBIX
aneMeHTOB rpynmnsl SS u 20 % rpynnsl GS. 3a cuet JONOTHUTENBHONW OTOPLIOBKU
okoJi0 1 % oObeMa muIoMaTepraIoB NEPEBEICHO B OTPE3KH .

W3 nunomarepuanos 4-ro copra no I'OCT 26002—833 MOKHO BBIIWIUTH
10 58 % KOHCTPYKLUMOHHBIX 31eMEHTOB Ipynnsl SS u 10 37 % rpynmsl GS. Oko-
10 5% COCTaBISIOT OTNAA U OTPE3KH.

4. W3 BblIENEGHHBIX B KAaTETOPHUIO OTMHAJ IPU COPTHPOBKE IO
BS 4988:1988 cooTBercTBeHHO 2 M 7 % NMUIOMaTepHaioB U3 BCEH COBOKYITHOCTH,
MOCTYIUBIIEH Ha COPTHPOBKY, COCTABISIOT JOCKH 4-Tr0 W 5-TO COPTOB MO
I'OCT 26002—833, koTopble MOTYT OBITh BKIIOYEHBI B KOHTPAKT MOKyMaTeJIeM
IIPU TIOCTAaBKE €MY CTPOUTEIIbHBIX 3JIEMEHTOB.

Crnenyer uMeTh BBHLY, YTO B JaHHOU padoTe mperycMaTpUBalICsi MaKCH-
MaJIbHBI 00BEMHBIN BBIXOJ] JEPEBSHHBIX KOHCTPYKIIMOHHBIX JIEMEHTOB 10 (pak-
TUYECKUM JJIMHAM C Y4E€TOM MUHHMaJIbHOM OTOPLOBKH. Eciu B KOHTpakTte mo-
TpeOyeTcst MOCTaBKa TOJIBKO 3JIEMEHTOB IPYMIIBI SS, TO MX BBIXOJ MOYHO yBEJIH-
YHTH 32 CUET JOMOJHHUTEILHOTO MOMEPEYHOr0 PAcKpos 3J1eMEHTOB rpymibsl GS n
JIOCOK KaTeropuu oTnaj B cpeqHeM Ha 8,7 % u3 OECCOPTHBIX MHIOMATEPHAJIOB,
Ha 64 % w3 mwiomarepualoB 4-ro copta u Ha 49 % W3 HMHWIOMAaTEpHAIOB 5-TO
copta. [Ipu 3T0M 00BbEM OTPE3KOB M3 OECCOPTHBIX TOCOK COCTABHUT 6 %o, U3 TOCOK
4-ro u 5-ro coptoB — 1m0 10 %.

0
27

n ‘ = . I
beccopmnvie 4-ii copm 5-ii copm Omnao

Xapaxmepucmuka ev1b60pKu

Ioctynmna 10 oxtsa6ps 1997 r.
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H.B. UBAHOBA, B.I. TOPOXOBA, A.A. LIUIIIKO, H A. KOLIIUJIEB,
B.I" YEPHOBA, O.A. KOJIOMAKHHA, B.A. BABKUH

Wpxyrckuit uHCTHTYT Opranndeckoit xumuu CO PAH
UpxyTckuit ”HCTUTYT conHedHO-3eMHOH pm3ukn CO PAH

TEOPETHYECKHUE U ITPAKTUYECKHUE ACIIEKTBI IPUMEHEHUSA
SJIEKTPOTINAPABJINYECKOI'O D®PEKTA JJI51 OBPABOTKHA
I'niPOJIM3HOI'O JIMTHUHA

IMokazaHa BO3MOMHOCTh BapHalMu (DU3UYECKHX MapaMeTpOB
ANEKTPOTHPABINYECKOTO yaapa Aasi 00pabOTKU JHMTHUHOBBIX TMPO-
JIYKTOB C IEJIBIO MONYyYUTh MOIU(DUIIUPOBAHHBIA THAPOIU3HBIN JIHT-
HHH CO CBOMCTBaMH, OOeCHEYHMBAIOIIMMH 00jee WHTEHCHBHOE HC-
MOJIb30BaHUE 3TOTO0 MHOTOTOHHAXKHOTO MPOIYKTA.

The variation possibility of physical characteristics of
hydroelectric stroke is presented for processing lignin products to
produce modified hydrolysis lignin with properties providing more in-
tensive application of this multitonnage product.

Onexrporuapasinndeckuii 3¢ dext (-3¢ dext) — MmHOrodakropHsIil Hu-
3MKO-XMMHUYECKHHU MpOoIecc, B KOTOPOM YYacTBYIOT YAapHBIE BOJIHBI C THAPOCTA-
tiaecknm aasirerueM 10% ... 10° MIIa, masma ¢ temmepatypoii g0 10* K, um-
MYyJIbCHOE AJIEKTPOMArHUTHOE T10JIE, PEHTIT€HOBCKOE, CBETOBOE U TEIIOBOE M3JIY-
yerus u T. A. [1]. Kak merom mexaHoxummueckoro BosuercTBus DI -3¢dekt
HaIlIeJl IIMPOKOE MMPUMEHEHUE B PsAJIE MPOMBIIIIJICHHBIX IPOU3BOACTB [4].

HccnenoBanus, pe3yibTaThl KOTOPBHIX IMPHUBEICHBI M OOCYKOAIOTCS B
JaHHOW paboTe, BBHIMOJHEHbI C LENbI0 ONPEACTUTh (U3NUECKUE IapaMeTphl
OI'-a¢ddexra st 06pabOTKM JIMTHUHOBBIX MPOAYKTOB U BOZMOYKHOCTH MOTYYESHHUS
MoaudunmpoBanHoro ruaposiusHoro jurauHa (I'JI) co cBoiicTBaMu, oOecrieyu-
BAaIOLIMMU €ro 00Jiee MHTEHCUBHOE HCIIOJIb30BAHUE.

Hist 3TOr0 OBUIO HEOOXOAWMO ONpEAETUTh KOHICHTPAIMIO JIMTHUHA B
CYCIICH3HH, TIPU KOTOPOH BO3MOXKHO npoTtekanue D -addexra (pabodas KOHIECH-
Tpawuus); MOKa3aTh, YTO B BOJHO-JIMTHUHOBBIX CYCHEH3HIX ACHCTBUTEIBHO UMEET
Mecto DI -3ddexT; mogodpars ycnoBus, Ipu KOTOPHIX 3G (EKTUBHOCTD Mpeodpa-
30BaHMS DIIEKTPUYECKOH SHEPrHy B MEXaHW4ecKylo Tpu Ol -paspsje B BOJHO-
JUTHUHOBBIX CYCIIEH3MSIX MaKCHMallbHa; B BBIOpPaHHBIX YCJOBUSX 00padoTath
cycunenzuu ['JI B Boze, onpenenuts GU3MKO-XUMHUECKUE XAPAKTEPUCTHKH TIPO-
JYKTOB JJIS1 KX BO3MOXKHOTO IIPUMEHEHHS Ha MTPAKTHKE.
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T
R |
Puc. 1. 3aBUCHMOCTD yAETHHOTO COIPO-
905 ———— TUBJICHUS Py /szo BOJIHO-JTUTHHHOBBIX
CyCHEH3UH OT KOHLEHTpAaIUu TUAPOIU3-
I Horo nuruuHa C
0 2 J0 75 L/

IIpu mpoBeneHnn McciieqoBaHuil ucmoib3oBayn [J1 u3-mox crex 3uMUH-
CKOTO THIAPOJIM3HOTO 3aBOJA. OKCHEPUMEHTHI MPOBOAMIM Ha CIELUAIBHO CO-
3nanHONW OI'-ycTaHOBKE, OTIMYAIOLIEcsl OT TPaAULIMOHHO MPUMEHSEMbIX HaIH-
YHeM YIPAaBISIEMOr0 Pa3psiiHUKA U AWArHOCTUYECKUX YCTPOWCTB, a Takxke olec-
MEYNBAIOIICH KECTKUH peXuM 00paOOTKM TPH TMOHMKEHHBIX HANPSHKEHUSIX
(U >50kB) [5].

OcHOBHEBIE TTapaMeTphI pas3psaa (HapsHDKeHUE Ha pa3psiiHON sSdeiKe, UM-
MYJABCHBIM TOK) U3MEPSUIM C MOMOIIBIO PE3UCTHUBHOIO JEIUTEINST HANPSIKCHUS U
nosica Porosckoro. JlaBieHue, pa3BrUBaeMoe B KaMepe, pETUCTPUPOBAIIH MbE30-
KepaMHUYeCKUM JaTYMKOM, YCTaHOBIICHHBIM Ha OOKOBOH CTEHKE peakTopa.
VYaenpHOE CONMPOTHBICHHE PabOYel KUIKOCTH MPEeIBApUTENBHO OIpeaessiin
KOHJIYKTOMETPUYECKHM METOIOM [6], HCTIONB3ys CTEKIISTHHYIO HMIMHIPUYCCKYIO
stuediky (muametp 28 ... 30 mm, amuHa 155 ... 160 MM) ¢ METHBIMH WM HUKETIe-
BbIMU 3nekTpogamu. Yacrorta uzmepenus 1 kI

Cycnensuro ['JI B Boge (xkonneHTparus 0 ... 100 r/im) momemanu B peak-
Top (pa3psaHas sueiika) oobemoM 1,6 11 u oOpabateiBaiu cepueit u3 50—1000 BbI-
COKOBOJIbTHBIX pa3psnoB. CycCHEeH3HIO pa3leisuin mociie 00padoTKH Ha TBEPLYIO
U JKUAKYIO (a3bl ¢ MOCIEeIYIOUIMM aHAJTM30M X COCTaBa.

Ha puc. 1 mpencraBneHsl pe3yinbTaThl U3MEPEHHS yIEILHOTO COMPOTHB-
JieHns 00pas3IoB BOJAHO-TMTHHHOBON CYCHEH3MH B 3aBUCHMOCTH OT KOHIIEHTpa-
uun ['JI, HopMHpOBaHHBIE Ha YIENbHOE CONPOTHBICHHE HCIOJIb30BABLICHCS B
OKCMCPHMCHTAX TEXHUYECKOH BOAbI mpu Temmepatype 24 ... 25 °C (pu,o ~

1,5 - 10° om-cm). C yBeTMuCHHEM KOHIEHTPALMH JIMTHHHA B CYCIICH3HH Y/IE/b-
HOE CONpPOTHBJICHUE yMEHbIIAaeTCs. Pa0oyeil KOHIEHTpaIMel MOXHO CYUTATh
25 ... 100 r/m.

[Touck pexxrima pabOTHI OCHOBBIBAJICA HAa U3MEHEHUHU BEJIMYHHBI pa3psii-
HOTO 3a30pa B JKUIKOCTH W OTOJIEHHOW JUIMHBI MOTEHIHATBHOTO JIEKTPoJa Ipu
ITOCTOSTHHOM 3apsiTHOM HalpsKEHUH. B KauecTBe ONMOPHBIX MCHOIB30BAJIN Mapa-
METPBI IEKTPUUECKOT0 pa3psaaa B Boxe. Ilpu momade Ha pa3psAaHyro AYEHKY BBI-
COKOTO HampshKeHHs depe3 NMPOMEXYTOK BpEMEHH, HEOOXOIMMBIN NIJIs mpopacTa-
HUSl CTPUMMEPOB JI0 3a3€MJIEHHOTO IEKTPOJIa, B HEH pa3BUBAJICSA CUIBHOTOYHBIN
paspan. bricTpoe BeigeneHHne sHEPrUM BO30YXKAAI0 PACXOISIIYIOCS LUIUHAPH-
4YecKyro BOJHY. [lociie okoHYaHUS 3JEKTPUYECKOTo pa3psiia B SUeiiKe BOSHUKAIN
KOJICOAHUs JIaBJICHUSI BCIICJICTBUE HAIIOKEHHS KOJeOaHWH KaBUTAIIMOHHOW IIO-
JocTH, 00pa3oBaBIICHCs HA MecTe pa3psiia, ¥ MHOTOKPATHBIX OTPaKeHUH yaap-
HBIX U 3BYKOBBIX KOJI€OaHUH OT CTEHKH KaMephbl.
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Ha puc. 2 mpusene-
Hbl  THUIHMYHBIC  OCIHIIIO- Lue i 4 el 1
rpaMMbl CUTHAJIOB C JTaTYHKA )
HanpsbkeHus, nosica Poros- ¥
CKOTO W The30JaT4HKa, TO-
Jy4eHHBIE B BOAE M BOJIHO- \
murauHOBOM  (10:1  wm [
100 r/n) cycnieHsumu. a ¢ ; ¢

OcrurorpaMMbl  1aB-
nenus (puc. 2) CBHACTENb- Puc. 2. Tummansie ociiuiorpammel Toka | (3),

nanpspkernst U (2) u nasnenust P (1), moimydeHHbIe

MYITBCOB JIABNEHHS M CKO- npu 3F—pa3psu:.[e B BOJE _(a) U BOJHO-JIMTHUHOBOU
cycensuun (6): 1 — P = 50 orH. en/men. (a),

pOCTb €ro HapacTaHws Ipu  p _ 5 en/nen. (6), t = 20 wMxc/men.;

paspsai€ B BOAC IIPEBBIIIACT 2 -U =19 xB/men., t = 5 mxc/men.; 3 — | =

COOTBETCTBYIOIINE BEJINYH- = 20 kA/nen., t = 5 MKc/aen.

HBl IpU paspsae B BOIHO-

JIUTHUHOBBIX CYCICH3HSIX.

Ha puc. 3 npeacrasieHsl 3aBUCUMOCTH 3QPEKTHBHOCTH MPeOOpa3oBaHus
SHEPTUU NIPH Pa3psie B BOJHO-TUTHUHOBBIX CUCTEMaXx C Pa3IMYHON KOHLIEHTpa-
1yel TUTHUHA U QUKCUPOBAHHOHN JUTHHE Pa3psIHOTro MpoMexyTka. [lms omeHkn
CHW)KEHHS TIPEeapOoOOiHbIX TOTeph [1] ObLIM MPOBENEHBI YKCIICPUMEHTHI MPU
pa3IUYHOI JUTMHE OTOJICHHOTO Y4acTKa |, MOTEHIMAILHOTO AJIEKTPO/a MOCTOSIH-
HOTO AvameTpa. B mpenenax TOYHOCTH 3KCIIEPUMEHTA CHIKEHHUS MOTEPh IPU
yMeHbIleHuH |, He 00HapyKEHO.

VYBenuueHue KOHLEHTPAUWHU JIMTHWHA NPUBOIUT K pocTy (10 50 %)
NPeanpoOOHHBIX MOTEPh U, COOTBETCTBEHHO, K MaJICHUIO JIOJH 3alaceHHOH 3Hep-
I'MH, M3PAacXOJOBaHHOH BO BpEMsl CHJIBHOTOYHOHM CTaJuH, a TaKXKe BEJINYHMHBI
JIABJICHUS B PA3PSAHON sSTYEHKe.

Ha puc. 4 npexacrasiieHs! 3aBUCUMOCTH 3P (PEKTUBHOCTH NPEOOpa30BaHus
SHEPTHUH MpH pa3psaae B BogHO-TurHrnHOBOU (10:1 mmm 100 1/7) cycnensuu u pas-
JUYHOW IJIMHE Pa3psIHOTO MPOMEXyTKa |, YBenuueHwe paspsmHONW JUTHHBI

SR

L ’Cu

CTBYIOT, UYTO aMIUIMTyada UM-

el | ] & R
—— |
25 NS s / 0 %\
2 %Q ’ //Z 2 50 ~rha L,
R Z , |
0 5 & mom 0 25 w5 Cm

a J 6

Puc. 3. 3aBucumoctr 3¢ GeKTHBHOCTH NpeoOpa3oBaHus 3Hepruu M (@), npeanpoOoitHbIX

noTepb M, (6) W aMIUIMTYAbl WMIyJIbCa JaBICHHS P B pa3psmHoil sueiike (8) OT

KOHIIEHTPALMK JIMTHUHA B cycnensun: 1 — |, ~ 7 Mm; 2 — |, ~ 17 MM (1nHa paspsigHOro
npomexyTka |y ~ 20 mMm)
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Puc. 4. 3aBucumocts 3hekTuBHOCTH Mpeobpa3oBanus dHepruu M (@), TPeAnpoGOHHBIX

noTepb M, (6) 1 aMIUIUTY B! HMITyJIbca NaBieHus P () pu pa3psine B BOAHO-JUTHUHOBOM
CYCIICH3HH OT JUIMHBI Pa3psIHOTO MpoMexyTKa |y

TaKXKe MPUBOJUT K POCTY T, Magenuto , u P. Ilpu |, ~ 5 ... 25 MM skcnepumen-
TaNbHbIC 3aBUCHMOCTH MOTYT OBITH yOBJIETBOPUTEIBHO OMMCAHBI KaK JINHEHHBIC.

Teopernueckue ucciaeqOBaHUS IO3BOJIMIM ONTHMHU3UPOBATH IPOLIECC
00paboTku BoaHbIX cycrieH3uii ['J1 ¢ npumenennem Ol -3¢ dekra.

B paGore [2] mpeacTaBiaeHbl PU3NKO-XUMHYECKUE XapaKTECPUCTHKU TIPO-
OYKTOB, MOJIYYAIOIIMXCA B pe3ynbTare Bo3AeHcTBUs Ol '-pa3psaoB Ha BOJHO-
JUTHUHOBBIE cycrieH3un. (CremaH BBIBOJ, 4TO oOpaboTrka cepmeir m3 100 OI'-
pa3panoB obecrieunBacT MOJyYeHHE TOHKOM3MEIBUYEHHOTO TBEPAOro MPOAYKTa
(mons wactur ¢ pazmepom Ooubiie 0,5 Mmm ymenemaercs B 4—20 pa3, a 9acTHI] ¢
pazmepom menbie 0,1 MM yBenmuumBaercs B 2—-3 paza). [lpu sTom mpoucxomut
aktuBm3anusi ['JI, ero oOe33onmBaHne U OCBOOOXKIEHHWE OT BOAOPACTBOPHMBIX
OpPraHUYECKUX MPUMECEH.

MonudurnupoBannsiii ['JI O0bpur ncnons3oBaH anst cuHTe3a (enomndop-
MAaJIBJICTUIHBIX CMOJI, TIOJTYYEHHsI aKTUBUPOBAHHBIX YIIIEH ¢ XOPOIIUMH a/IcOpO-
IIMOHHBIMHU U MPOYHOCTHBIMH CBOMCTBaMU [2] ¥ B Ka4ecTBE HAIOJIHUTEINS TOJIHU-
BUHIJIXJIOPHIHBIX KOMITO3HIHi [3].

Hannuwme B sxuakoit daze penyuumpyromux semects (0,2 ... 0,3 %), dyp-
¢dypona (0,01 %), a Takxke JIEMEHTHBIN COCTaB BOAHOIrO (pubTpaTta (KOHIIEHTpA-
LUSI BO3MOXKHBIX 3JIEMEHTOB-MHIMOUTOPOB POCTa OakTEpHil COOTBETCTBYET HOP-
MaM) MO3BOJIIOT UCIIOJIB30BATh €€ Ha CTAANK IPOU3BOACTBA KOPMOBBIX JPOXKKEH
THJIPOJIN3HBIX 3aBOJIOB.

Takum oOpazom, DI-00paboTka BOIHO-IMTHUHOBBIX CYCIIEH3WH B TpH-
BEZCHHBIX BBIIIE YCIOBUAX MOATBEPXKIACT MEPCIEKTUBHOCTh MPUMEHEHUS 3TOTO
criocoba [7], obecrnieurnBaet monydenue MoauduimposanHoro I'JI co cBolicTBaMu,
MO3BOJISIFOIIUMH HCTIONB30BATh €0 BO MHOTUX OTPACIISIX MPOMBIIUIEHHOCTH, YTO
B KAakOM-TO Mepe CMOXET peIIUTh MpoOJeMy YTWIM3aLUH THIPOJIN3HOTO
JIUTHUHA.
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U3BECTHUS BHICHIUX YUEBHBIX 3ABEJIEHUM

JECHOM XYPHAI

XUMHNYECKA IIEPEPABOTKA JIPEBECHHDI

V/IK 676.017

B.U. KOMAPOB

ApXﬂHFeJ’ILCKI/Iﬁ FOCYL[apCTBeHHBIﬁ TEXHUYECKUH YHUBCPCUTCT

Komapos Banepuii IBaHoBHY poxumiicst B 1946 r.,
okoHuUMII B 1969 r. JIeHMHIPaJACKyIO JIECOTEXHHYE-
CKYIO aKaJIeMHUI0, KaHJUAAT TEeXHUIECKUX HayK, Ipo-
teccop, 3aBemyomunii Kadeapoil TEXHOIOIHH LEl-
JIFOJIO3HO-0YMa)kKHOTO NPOMU3BOACTBA ApPXaHTEeNbCKO-
IO TOCYIapCTBEHHOI'O TEXHUYECKOTO YHHBEPCHTETA.
Nwmeer 6onee 160 neyatHbIX paboT B 00nacTu uccie-
JIOBaHHUS CBOWCTB e(OpPMAaTHBHOCTH U IIPOYHOCTH
LEJUTION03HO-0YMa)KHBIX MaTepHAaIoB.

MEXAHM3M PA3PYHIEHUA
HEJUIIOJIO3HO-BYMAKHbBIX MATEPHUAJIOB

[IpeanoxkeHa rumnorTe3a MexaHu3Ma JepOPMUPOBAHHS U paz-
PYIICHHS] BOJOKHHCTBIX LEJUIIOI03HO-OYMaXKHBIX MaTepUalioB MpPHU
MPUIOKEHUHU PAacTATUBAIOLIEH Harpy3ku. AHaNIMU3 3aBUCUMOCTH G — €
MO3BOJIMJT BBIACIUTH YETHIPE O00IacTH NEHCTBHS Pa3IMYHBIX MeXa-
HU3MOB JIaHHOTO npolecca. [IpennoxeHbl METOIUKH U KOJIHYe-
CTBEHHOI OLIEHKH HAaOII0JaEMBIX SIBICHHH.

The hypothesis has been suggested for the mechanism of
deformation and destruction of fiber pulp-and-paper materials
when tensile load is applied. The analysis of the dependence
o — ¢ has allowed to determine four areas of activity for differ-
ent mechanisms of the given process. The models for quantita-
tive assessment of the observed phenomena have been suggest-
ed.

1999

Mexanu3m 1eOpMHUPOBAHHS U pa3pyllieHHs JOO0r0 Marepuaia, B TOM
yrcae OyMard M KapTOHA, 3aBUCUT B CHJIBHOW CTENEHH OT ABYX (PakTOpOB: BO-
MEPBBIX, OT HATUYUS U TIPUPOJIBI 1e(EKTOB CTPYKTYPHI, BO-BTOPBIX, OT BapHaIHN
B CTPYKTYPE MUKPOHEOJIHOPOJHOCTEH HANPSKEHUH M UX KOHLEHTpauuu. B Bo-
JIOKHUCTOM KallWJUIIPHO-TIOPUCTOM MaTepHualle CTPyKTypHbIE MUKPO- U MaKpOHe-
OJHOPOAHOCTH OOYCIIOBJICHBI HAJTMYMEM KallWJUIAPOB M TOP Pa3lIWYHON TeoMeT-
pudecKoi KOH(UTYpaluy U BBICOKOW BaprabelbHOCTHIO CBOWCTB OT/AEIHHBIX BO-
JIOKOH. J[eliCTBYs Ha HEOAHOPOIHBIA MaTepHall, MAKPOOJHOPOAHOE TIOJIE HATpSI-
JKEHUM CTaHOBUTCS MMKPOHEOAHOPOAHBIM U BBI3BIBACT IEPEHANPSIKEHUS B
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CITa0BIX MeCTax W KOHIIEHTPAIHIO
HanpsoKeHU# y neeKkra CTPyKTY-
pel. B mocnenHue roasl BBINOJ-
HEHO OOJIBIIIOE YHCIIO0 paboT IO
HCCIIEA0BAHUIO BOIIPOCA, SIBIISIOT-
Ci JHM BSI3KOYIpPYTHE CBOMCTBa
Oymaru pe3ysibTaToM  SIBJICHUH,
MNPOUCXOASIINX BHYTPH BOJIO-
KOH WJIM MEXIY HUMHU. DTH SBIIC-
HUA TECHO B3aUMOCBSI3aHBI, IIO-
3TOMY HHTEpHpETalns SKCIEpHU-
MCHTAQJIbHBIX JAaHHBIX 3aTpyAaHC-
Ha. [lo MHeHUIO aBTOpa, B Cyllle-
CTBYIOUIUX TEOPUAX MPOYHOCTH
[IEJUTIONI03HO-0yMaKHBIX MaTepH-
aJOB yJIEJSIeTCSl HEA0CTAaTOUYHOE
BHUMAaHHUE POJIM BBICOKOM JHC-
MEPCHOCTH LIEJUTIOJIO3HBIX BOJO-
KOH U pPa3IndYHbIX CBOWMCTB OT-
JenbHBIX  (pakuuid, OTINYaro-
LIUXCSI IJTMHOM BOJIOKHA.

Bonee BbiCOKMII ypOBEHB

W
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Puc. 1. Cxema nedhopMaIlMOHHBIX COCTOSHUIA

HEJLTFOJIO3HO-OYMaKHBIX MaTEpHUANIOB IPU pac-
TSDKEHHH: d — 3aBHCHMOCTh G — €, 6 — CTaguu
packpeiTus Tpemuusl; | — medopmupoBanue
BOJIOKOH U MEXBOJIOKOHHBIX CBsizeil; || — u3Bie-
YeHHe KOHIIOB Hepa3opBaHHBIX BookoH; Il —
OTPBIB BOJIOKOH TIPH X JAehopMUpOBaHHU Oe3
paspymieHHsI W CIHSHAE MHKPOKAMWILIIIPOB,;
IV — pa3pbIB BOJIOKOH M aAre3nOHHOE OTCIIAU-
BaHHUC BOJIOKOH Iepel] Pa3phiBOM; 1 — Kammumip
C MaKCHMAallbHBIM IHaMETpOM; 2 — MHKPOKa-

musap; 3 — BonmokHa ¢ [<</, ;4 — | < |y
5-1>1

OLICHKH CBOMCTB LIEJUIFOJIO3bI, OyMarn M KapToHa U pa3pabOTKU TEXHOJIOTHH Ma-
TEpPUAJIOB C 33/IaHHBIMH CBOWCTBAMH MOXET OBITh JOCTHUTHYT MPH TPUBICYCHUH
METOIOB MEXaHUKH pa3pymicHus [3].

AHanmm3 3aBHCUMOCTH HalpsDKeHHe — JeQopMainusi Npu CTaTHYeCKOM
Harpy>X€Hum II03BOJIACT BBIACIUTL YECTBIPE O6J]aCTI/I I[eﬁCTBHH Pa3IMYHBbIX

MEXaHU3MOB  Je(hOpMHUPOBAHUS
MarepuanoB (puc.l).

W pa3pyLICHUs  LEJJII0JIO3HO-OyMaXKHbIX

B o6mactu I, orpaHnyeHHOM Ha KpUBOW TOYKOW 1, mpoucxoaut aedop-

MHPOBAHUE BOJIOKOH U MEKBOJIOKOHHBIX cBsi3ed. lIpenen ynpyrocrtu G; u ynpy-
ras geopManus € UCHBITYEMbIX 00pa3LOB BapbUPYIOTCA, YTO OOBSICHAETCS He-
OJTHOPOJTHOCTBIO MaTepHaja B INIOCKOCTH JHcTa (puc. 2). Pasnuuus B BenmuuuHax
npenena yrnpyroctu u ynpyroi nedopmauuu cinoéB 1—4 mpuBomsT K Koiie-

g

9 m
Puc. 2. 3aBucHUMOCTH mpenena ynpyrocTu W
G OT CTPYKTYPHI CJI0S B MIOCKOCTH JIUCTA A L i ‘7
(1-4 — Homep cost; G11 — G14— COOTBETCT- g /

&

i

BYIOLINH CJIOI0 MPEes yIpyrocTH)

Q
/4

123 4

7 «Jlecuoit sxypHan» Ne 4
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E,MTlO — Puc. 3. BnusHue ToNmMHBI MaTtepua-
10 = /,// na, 00yCJIOBIICHHON Maccoit 1 M2, sz
AN ——T MOJyJb YNPYTOCTH, OIpEAEICHHBIN
8 2 ;\ 3 JUHAMUYECKUM U CTaTHYECKHUM METO-
“)A X mamu: 1 — ¢ =003, 2 -¢~0,1;
6 - 4 Yo 3-e~0,2...03 %; 4, 5 - crpena
4 5(; T ""::u nporuba obpasia cocraiseT 10 8 %
/,/ \’“-&,,‘\ OT UCTIBITYEMOH JUIMHBI, @ yroil u3ruda

2 =k HE TpeBbImaet 7°

100 %0 180 220 260 300 v

OaHUsIM MOPOTOBBIX 3HAYCHHH G; U € y 00pa3ia, a 3Ha4uT, U K KOJIEeOaHUsIM Be-
JMYMHBI HAaYaJIbHOTO MOy yrnpyroctu. OTcrona cienyer, 4ro y obpasma, co-
CTOSIILIETO TOJBKO W3 cios 1, HaYambHBIA MOIYJb yIIPYrocTu OyIeT ropasao BbI-
1€, YeM y 00pasiia, COCTOSIIETO TOJIBKO U3 CIos 2.

JanHoe moJokeHWe moaTBepkaeHo [4, 5]  sKcmepUMEHTaTbHO
(puc. 3).

Ot touku 1 10 ToukH 2 (cM. puc. 1) 3aBHCUMOCTDh UMEET KPUBOJIHHEIHHBIN
XapakTtep, IpudeM KpyTH3Ha KpruBoii Ha otpe3ke 1 — /7 (o6mactsb I) Beime, yem Ha
otpeske /1 — 2 (obmacts Ill). [locTossHHOE CHMKEHHE TEKYIIEro MOAYJS YIPYTo-
CTH Ha 3TOW KpUBOW OOYCJIOBJICHO MOBEJCHUEM PA3IHYHBIX MO JUTHHE (pakuuit
BoJIoKOH. [Ipu 3ToM B |l 0OnacTn OTKIOHEHUE OT MPSMOIMHEHHON 3aBUCUMOCTH
BBI3BaHO M3BJICYCHHEM KOHIIOB Hepa3opBaHHBIX BOJIOKOH ¢ | << Iy (I — muHa Bo-
JOKHa, |y — KpuTHYecKas [UIMHA BOJIOKHA) M3 CTCHOK TPEIIMH, 00Pa3yIOIIHXCS Y
KallWIISIPOB € J0CTaTouHo OonbmmM nuametpoM. [lepexox ot Toukm 1 k Touke
11 compoBOXTaeTCs yBEINYCHUEM JUTHHBI YIaCTBYIOIIMX B 3TOM Ipoliecce BOJIO-
KOH, CHIDKEHHEM MEKBOJIOKOHHBIX CHJI CBSI3U U TEKYIIETO MOJYJIsl yIpyrocTH E..
ITpu 3TOM packpbITHE HAYMHAIOIIEH OOPa30BBIBATHCS TPEIIUHBI CIACPKUBACTCS
«IIpopoCHIUMI» uepe3 Heé BosokHamu ¢ | > |y, T.e. mosBIsIeTCs TperyHa THIA
«KpEM3bD», a MUKPOKATWIUISPHI YBEJIIMYUBAIOTCS B 00BEME.

B Il obnactu ¢ yBenudeHneM HampsbKeHUs eOpMUPOBAHUE BOJIOKOH C
JUTHHOM, npuOImKaromeics Kk kputudeckoi (¢ | — ly), IpUBOAUT K OTPHIBY KOH-
IIOB BOJOKOH OT Kpas TPEIIMHBI YK€ C Ooyiee 3HAYUTEIBHBIM pPa3pyIICHUEM
MEKBOJIOKOHHBIX CHJT CBsI3U. KOHIIBI BOJIOKOH M3BJIEKAIOTCS C MIPEOIOJICHHEM CHIT
TpeHusl. MUKpOKAMLUISPHl CIIMBAIOTCS, U TIOJ JICHCTBUEM CIBHTOBBIX, KacaTelb-
HBIX HANpSDKEHHH W KPeW30BaHHS MPOMCXOJUT BO3HHUKHOBEHHE ILIACTHYECKUX
nedopMaruii.

B IV obnactu HaunHaeTCS pOCT TPEIIUHBI, TPUBOSIINN K Pa3pyHICHUIO
obOpasmua. [Tox neficTBHEM 3HAYMTENBHBIX HANPSDKCHUH, BOSHUKAIOIINX B HAIPaB-
JICHUH POCTa TPELIMHBI, POUCXOJUT aATe3MOHHOE OTCIAaMBAHUE BOJIOKOH (pas-
pYIIEHHE MEXKBOJOKOHHBIX CHJI CBSI3U) Y BEPUIMHBI TPEUIMHBI C MOCIEAYIONIHM
paspylieHreM BOJIOKHA. Y IEJUTI0I03HO-0yMaKHBIX MaTEepPHAIOB POCT TPEHIMHBI
MOKET OCYLIECTBIIATHCS ABYMSI OCHOBHBIMU CIIOCOOAMH — OTPHIBOM HJIU CKOJIOM.
B HekoTophIX ciydasix pa3pbIB IPEACTABISET cOOOM COYETaHNE MECTHBIX OTpHI-
BOB U cKoJIOB (puc. 4) [7].
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Puc. 4. DnemeHTapHBIE THOBI pa3pyIICHUS

XpYIKOTO0 MaTepHaja HpH HUCHBITAaHMA Ha
pactspkeHune: 1, 2 — COOTBETCTBEHHO OTPHIB U D [;I
CKaJbIBaHHE B IUIOCKOCTH MAaKCHMaJbHBIX
CIIBUT'OBBIX HANpPsDKEHHH; 3 — OTPBIB M CKa- D:l
JbIBaHHe;, 4 — OTPHIB M CKaJbIBaHHE B o

HarpaBJIeHUH PACTIKCHUS 1 2 J 4

Taxum 00pa3om, yripyrue cBoiicTBa 3aBUCST OT IPEABICTOPUH MaTepHaia:
MPUPOABI BOJIOKHA; crioco0a BapKu; PyHIaMEHTANbHBIX CBOWCTB BOJIOKHA; PEXH-
MOB TEXHOJIOTUYECKUX IPOIECCOB; COOTHOIICHHUS] HaYaIbHBIX MOAYJECH ynpyro-
CTH BOJIOKOH, BBIIOJNHSIOMIMX POJIb MAaTPULBl M apMHUPYIOIIETO 3JIEMEHTa; HalIH-
Y1l MAaKPOHEOAHOPOJHOM CTPYKTYPHI B IUIOCKOCTHU JIUCTA, 00YCIOBIEHHON HPO-
neccom opmoBanus Ha cetke bJIM. HauanbHeiii Moaynb ynpyroctu E; seusiercs
HHTErpajbHOM XapakTepuctukoil | obmactu nepopmuposanus [10].

3ameanenHo ympyras aedopmanus, T.e. MPOSBICHHE BI3KOYNPYTHX
cBoiictB Bo |l m Ill obnacTsix kpuBOif 3aBUCHMOCTH G—€, O0YCIIOBIIEHA CIIEAYIO-
IIUM: BO-TIEPBBIX, BETMYMHON KPUTHIECKOH AJIMHBI BOJIOKHA li; BO-BTOPBIX, OTHO-
CHUTEIIBHBIM coJiepkaHueM (pakiuii BoJokoH ¢ | < Iy u | > |; B-TpeThux, OTHOCH-
TENbHBIM BKJIaJOM B BO3HHMKAIOLIYIO IUIACTHYECKYIO Oe(POpPMALMI0 MEXaHHU3MOB
CABUTOBOU BBIHYXKACHHOH 3nmactiuuHocTr (CBD) u kpeitzoBanus. PaspaboranHbie
MCTOJUKH MO3BOJIAIOT IMOJYYUTH XAPAKTCPUCTHUKU IJId OLUCHKU JaHHBIX o0xa-
creid nedopmupoBaHus. KpuTHYeckyro JJTMHY BOJIOKHA ONPEACISIIOT 110
ypaBHeHuto [6,12]

I/ ds=0p (1,54 /p1) 1 2 Fe (1,541 py), (1)

rae d, — mpHHa BOJIOKHA,

Opp — Pa3pylIalonlee HaNpsDKEHWE MaTepuana IIpY MCHBITAHMM  Ha
pacTsHKEHUE U HYJIEBOM PACCTOSIHUM MEXK]y 3aKUMaMu pPa3pbIBHOM
MAIlVHBbI;

1,54 — IJIOTHOCTH CTEHKU LEJUIFOJIO3HOTO BOJIOKHA,
P1 U P2 — KOKYIIAACS IUIOTHOCTh MaTepHaa;

F..— aareanonHast crocoOHOCTh BOJIOKHA, OMpeJelsieMas IO METOIY
HBanosa.

3HaHre (PpPaKIMOHHOTO COCTaBa BOJIOKHA MO JIJTMHE TTO3BOJISIET OLEHUTH
OTHOCHTEJIBHOE Cojiepkanne (paKIHii ¢ 3aJJaHHOMN JUTHHOM.

KonnuecTBeHHas olleHKa BKJIAJO0B KPEM30BaHHWA M CABUTOBOM BBIHYX-
JIEHHON AJIACTUMHOCTH B MEXaHW3M IUIACTHYECKOW COCTABIIAIONIEH JehopMaliinu
BaYKHA JUJISl MHTEPIIPETAIIN TIPOIECCOB AeopManuy U paszpyuieHus. VcxoaHpmM
ypaBHEHHEM IpeIaraeMoil METOIUKH SIBJISICTCS CIICAYIOIIEe COOTHOIeHne [2,
11]:

(AVIV) [ (AL/L) =1 - 2v, 2
rae AV — o0wémHas nedopmarts;
V — ucxonHbli 00bEM ehopMUpyeMoii 4acTH 00pasia;
AL — pomonbHas aedopmanus;

7*
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L — ncxomuas mmmHa paboueit gact odpasma;
v — ko3¢ dumment Ilyaccona.
W3BecTHO, 4TO NeBasi 4acTh ypaBHEHUs (2) ompenensieT BKIaa Kpeil3oBa-

HUS B TUIacTUYecKyro nedopmanuio obpasua. Ecnu neBas wacte paBHa 1, TO
€IMHCTBEHHBIM MEXaHU3MOM SsBiseTcs KpeiizoBanue (v = 0), ecnu oHa paBHa 0,
TO Besl TIacTUdeckas aedopmanusi 00yclioBlieHa CABUIOBOW BBIHYKACHHOHW 37a-
ctuyHocThio (v = 0,5). Ilpu mpoMeXyTOUHBIX 3HAUYEHHSIX V JIeBasi 4YacTh ypaBHE-
HUs (2) BeIpakaeT OTHOCHTENBHYIO JOJI0 KPEeW30BaHUS B TUIACTUUECKOH aedop-
Maruu. Takum 00pazom, 3T0 ypaBHEHHE MTO3BOJIIET OHO3HAUHO auddepermmpo-
BaTh BKIaAbl KperizoBanus u CBD mpu ycnmoBum m3BectHoro v. Koaddumument
ITyaccona MOeT OBITh pacCUMTaH MO yPaBHEHUIO

ot /a3 =[a-v)/i-2v)F , €)

IZIe G M G, — pa3pyllalolee HalpspKeHHE COOTBETCTBEHHO ITPH IIOCKOHATIPS-
YKEHHOM U TIIOCKOIe()OPMUPOBAHHOM COCTOSIHUSIX.

PazBuBaromuecs npu npunoxxennu Harpy3ku aedopmarmu Bo Il u Il 06-
JacTAX Ha KPUBOHM HAIpshKEHHE — JeOopManys MOTYT HMETh U PelaKCalnOHHbIH
xapakrep. JlomoMHUTENBHYI0 HHYOPMAIHIO O MEXaHU3Me 1e(OPMUPOBAHHS MO-
XKeT JaTh pacyeT BPEeMEHH pellaKCalliy HaNpsHKEHUS 110 YPaBHEHHIO TUITUYHOTO
tena [9]:

€

ey = Ese+Vn(E; —E;) 1—¢ v |, 4)

Il Gy — HaIPsKECHUE;
E, — Monynb ynpyrocTy B 00IacTH Mpeapa3pycHHs;
V — CKOPOCTb IIPUJIOKEHUS HarPY3KH;
N — BpeMsl pelaKkcaliy HarpspKeHUS,
€ — OTHOCHTEJNbHAs JedopmMarius;
E) — HavanbHBIA MOYNb YIPYTOCTH.

YerBepras 06aacth neGOpMHUPOBAHUS MaTepHaia XapaKTepU3yeTcsi Tpe-
[IMHOCTOMKOCTBIO, T.€. YCTOHYMBOCTBIO K MHHIMHUPOBAHHUIO M POCTY TPEIIHH,
CIy4aiftHO 00pa3yOIINXCS WIH CIELHATbHO HAHECEHHBIX Je(PEKTOB M HaJPE30B.
OIHMM M3 OCHOBHBIX YHEPTETHYECKUX KPUTEPUEB, XapaKTEPU3YIOLIUX POCT Tpe-
HIMHBI, sBisieTcs J-unTterpan [1, 8].

/]

~a
Puc. 5. 3aBucumocts ycunue — yuiMHe-

a+da
V uue (P — Al) u1s 06pa3IoB ¢ pasIuaHOl
JUIMHOH TpeIIVH
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J-MHTEerpan MOXXHO HAWTH, WCTIONB3Ysl SKCIICPUMEHTAIBHO MOTYYCHHBIC
KpuBble ycuitne — yamuaerne (P — Al) mis o6pasiioB, B KOTOPBIX CO3/1AI0TCS Tpe-
IIMHBL JTHHOM a n a + da (puc. 5):

B U
(a+da)—a’

Jy ()
rae U — sHeprust, HeoOXoquMast U1l pOCTa TPELIMHBI Ha [UTHHY da.

DKCIEePUMEHTAIbHO MOXKHO MOCTPOUTH 3aBHcUMOCTh J — Al. B cimyuae
TUHEHHO-YIIpyTol nedopManuy 3Ta 3aBICHMOCTh BBIPA)XKAeTCSl YpaBHEHUEM Ta-
pabomel. [Ipyn BOZHUKHOBEHHH y BEPIIMHBI TPEIIUHBI TUIACTUIECKON 30HBI 3aBU-
CHUMOCTh MIPHOOpETACT JTUHCHHBIN XapakTep (puc. 6), 4TO 1aeT BO3MOXKHOCTD JIeT-
KO OIpEAeNsATh BEIUYMHY XapaKTEPUCTHKH TPEIIUHOCTOMKOCTA Jic COOTBET-
CTBEHHO TO4YKe 1.

CBenieHUs O TPEUIMHOCTOMKOCTH MaTepuaia IMOJE3Hbl JUId MPAaKTHKH: B
cllyyae HHU3KOH TPEIMHOCTOMKOCTH HEOOXOIUMO MPOBOAUTH d((HEKTHBHOE COp-
THPOBaHWE MEJUTIONO03bl WIH OyMakHOM Maccel
YBEJIMYMBAThL OTHOCUTEIILHOE COJIEPIKAHUE B CTPYK- 7
Type Marepuana JITUHHOBOJIOKHUCTOrO monydadpu-
KaTa WIH JJTUHHOBOJIOKHUCTONH (pakmuu B IIEISX
HUBEJIMPOBAHHUS BO3JCHUCTBUS TUIHYHBIX JE(EKTOB;
MOJEPKUBATh TapaMeTphl Ipoliecca pasMmoia st /
3a[IaHHOTO U3MCHEHUs KPUTHYECKOH JUIMHBI BOJNOK- U,
Ha; MOJICPHH3MPOBATh OyMaro-felaTeNbHyI0 Mallld- — |
HY C LEbI0O yMEHBIIUT KoseOanus xapakrepuctuk 0 46 44 A{;’A{; 4, AL
YOPYTOCTH, BA3KOYHNPYTOCTH W MPOYHOCTH; TIPU U3-

JUIIHEH TPEeIMHOCTOWKOCTH IleNiecoo0pa3Ho wuc-  Puc. 6. Usmenenne J-un-
MOJIb30BaTh MaTepuaj IJis MPOW3BOJICTBA MEHEe JO-  Terpana B 3aBUCHMOCTH
porocrosiimx monyhabprkaToB; cHikaTh Maccy 1 M> ot yumnsenns Al oGpasua
MaTepuana. B MpoLecce HCIBITAHUN

Y4er TeopeTHYecKruX MPEeACTABICHU 0 MUKPOMEXaHUYECKHUX SBICHHSIX,
MPOUCXOJIAIIUX MPH JIe)OPMHUPOBAHNH M pa3pylieHHH MaTepuala, IpUMEHEHHE
MPEIOKEHHBIX METOJIMK KaK JUIsl OLIEHKU KavyecTBa Moiay(haOdpuKaToB 1 MaTepua-
na, Tak ¥ 1 3QPEKTUBHOTO PEryINPOBAHHUS TEXHOJIOTUIECKHX MPOIIECCOB Mac-
COTOJTOTOBKM M TPOM3BOJICTBA HAa OymarojienaTesIbHONH MallliHe MO3BOJIIOT C
OoJbliell BEPOSITHOCTHIO MPOTHO3MPOBATh MPOM3BOJICTBO MAaTEpPHAJOB C 3ajlaH-
HBIMH CBOMCTBaMH.

J1st minTIocTpanuy BBIIIEU3II0KEHHOTO OBUIO MPOBENEHO UCCIIEAOBaHUE
BJIMSIHUSI CTETNICHN JieMrHUu(UKauK cyabpaTHol HeOenEHO! 1esuTIoN036l Ha Xa-
pakTepUCTUKU 1e(hOPMAaTUBHOCTH, TPEIIMHOCTOMKOCTH U MPOYHOCTH (CM. TaOIL.).
OKCcrepuMeHT Ha oOpasiax ¢ maccoit 1 M, paBHOH 40 I, U CTENEeHbIO MOMOJA
45 °IIIP mokasan, YTO CHIKEHHWE KPUTUYECKOHW UIMHBI BOJIOKHA YMEHBLIAET
BKJIaJl B TUIACTHYECKYIO IeOPMAII0 MEXaHU3Ma KPEeH30BaHUS U TPELIMHOCTOM-
KOCTh MaTepuaja, 9To BJIEYET 3a CO0O0I yMEHBIIEHHE XapaKTEPHUCTHUK CTaTHde-
CKOHM P ¥ IMHaMUYECKOM A, TPOYHOCTH.
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3HaueHUE XapaKTEePUCTHUK ITPU Pa3IMIHON CTCIICHH

XapaKTepUCTUKH JeTUTHI(UKanuy [eJuToo3sl, ex. Kamma

43,9 32,4 67,2
E;, MIla 5870 6310 6380
v 0,29 0,24 0,22
CBD3, % 42 52 60
K*, % 58 48 40
I, MM 1,24 1,18 0,67
Jic, MIIx/M 1,86 1,29 0,70
P,H 64,4 59,6 51,3
Ap, MK 102 85 74

* K — kpeii3oBanue.

B TO e Bpems yBeIMUYCHHE BKJIaJa B MEXaHHM3M IUIACTHYECKOH medop-
MaIK Kpei30BaHUs TO3BOJIAET MPEAMOIOKHUTE 00 00pa3oBaHMM, HAPHUMEP B
cnosix 2 1 3 (cM. puc. 2), OOJIBIIETO KOJUYECTBA TPEUIHMH THIIA KPEH3bl, UTO CHH-
’KaeT BEJIMYMHY HAYaIbHOTO MOYJISl YIIPYTOCTH.

Takum 00pa3oM, MPeIOKEHHAST THITOTE3a ¢ U3BECTHBIM HPUOIHKEHHEM
JIaeT Ka4eCTBCHHOE MPEACTABICHUE O MeXaHHU3Me Ne(OpMHUPOBAHUS U pa3pylie-
HHS BOJIOKHHCTOTO IEJUTIOJIO3HO-OYMaXHOTO MaTepHaia, a pa3paboTaHHbIC Me-
TOJMKH IO3BOJISIIOT KOJMYECTBEHHO OIICHUTH MPOUCXO/IINE SBICHHS HA pas-
JIUYHBIX CTYMEHSIX Ae(hOPMHUPOBAHUS C LIENBIO [EIECHANPABICHHOTO TEXHOIOTHYE-
CKOT0 BO3JICHCTBHUS IS JOCTIKEHHS 3aaHHOTO KAaueCTBa.
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O.B. FOI'JTAHYUKOBA, K.I'. BOI'OJIMI]BIH, B.A. DOKHHA

ApXaHTeJNbCKUI rocy1apCTBEHHBIN TeXHUIECKUN YHUBEPCUTET

Boromuupin Koncrantun I'puropseBud poauics B
1949 r., okonumn B 1971 r. ApxaHreiabCckuil Jjieco-
TEXHUYECKUH HHCTUTYT, AOKTOP XMMHYECKUX HayK,
npodeccop, 3aBenyromuii Kapeapoi GuMUecKoi 1
KOJUIOWJHOW XHUMHMU ApXaHreIbCKOro rocynap-
CTBEHHOTO TEXHHYECKOTO YHUBEPCHUTETa, THPEKTOP
Hayuno-uccienoBaTenbckoro MHCTUTYTa XHMHH H
XUMHUUYeCKoil  TexHonoruu 1npu  AI'TY, wien-
xoppecrionienT PIA nu PAUH. Hmeer Gonee 200
HAay4YHBIX TPYJOB B OOJAcTH pa3paboOTKH (H3HKO-
XMMHYECKHX OCHOB IIPOLIECCOB IEpepabOTKH JpeBe-
CHHBL

N3MEHEHME COIEPKAHUS MUHEPAJIbBHBIX BEHLIECTB
B BOJAE P. CEBEPHAS JIBUHA

Jlan aHanu3 BpPEMCHHOM 3aBUCHUMOCTH KOHIICHTPAIIUU
BEIIECTB, onpesensieMbix B Bone p. CeBepnas JIBuHa; pazpabota-
Ha MOjiellb, OCHOBaHHAsl Ha OMOJIOTHYECKHUX, XUMHUECKUX U Pu-
3MYECKUX MPOIECCax, MPOTEKANUX B JCJIbTE PEKH; IMOKa3aHa
BO3MOXHOCTH IPOrHO3a U3MECHCHHUA KOHICHTpAalU MUHEPAJIbHBIX
BEIIIECTB HA OCHOBAaHHMM CBEJICHHU O pacxoje U TeMIeparype
BOJIBL.

The analysis of the time dependence for agents
concentration found in water of the Northern Dvina is presented.
The model has been developed based on biological, chemical and
physical processes taking place in the river delta. Predictability of
changing the mineral agents concentration is demonstrated based
on the river flow and water temperature.
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W3yuenue ruipoxuMudecKoro peskuma nenstel p. CeBepHast J[BuHa nme-
eT 0oJbIIOe 3HAYCHHE B CBSA3M C TE€M, YTO OHA HCIONB3YeTCs B KAaUeCTBE UCTOY-
HUKA MHUTHEBOTO BOJOCHAOXKEHUS HE TOJBKO I'. ApXaHrelbCKa, HO U MHOTHX
HACEJICHHBIX ITyHKTOB, B KOTOPBIX OTCYTCTBYIOT CTAHIIMM LICHTPAIN30BAHHOMN BO-
JOTIOJTOTOBKH. XHWMHUYECKHHA cocTaB BoAbl p. CeBepHas [IBHHA B CONOCTABICHUH
¢ HopMupyeMbIME nokazaTensamu TOCT 2761-84 npusesen B (tab. 1).”

B pesynprare 00paboTKM CTaTUCTUUECKUX NAHHBIX 110 XUMHYECKOMY CO-
cTaBy BOABI ycThs p. CeBepHas /[BuHa 3a mepuon ¢ 1988 mo 1996 rr. ymamocs
BBISIBUTH TPU TPYIIBI MTOKa3aTenel, M3MeHeHHe KOTophiX B p. CeBepHas J[BuHa
B TCUEHHEC TOJa IOMYMHICTCA OJHOW OOIleH, YCTaHOBJICHHOW HaMH,
3aKOHOMEPHOCTH: MHHEpajbHbIE BeIlecTBa  ( TMAPOKApOOHATHI, HATPHH,

Ta6nauna 1
Xumuueckuii cocras Boabl p. CepepHast /[BuHa (Bo103a00p I. ApXaHreJbcKa,
1o ganHbiM 1988 — 1996 rr.)

YucneHHble 3HaYEHUS [TOKa3aTelIst
IToxazaTenn
MakcumanbHo€ | MUHHMaJIbHOE Hopmupyemoe

LBeTHOCTB, TPan 232 55 200
B3Bemrennsle BemecTBa, MI/J1 96,6 0,2 —
pH 8,0 6,9 6,5-8,5
Kucnopon, mr/ma 13,99 3,06 >4
Vriekucslii ra3, Mr/i 15,4 29 -
Munepanu3aius, Mr/J 408,4 62,7 -
JKeCcTKOCTh, MI-3KB/1I 59 0,7 -
I'mapokapOoHAaThI, MI/1 175,7 30,7 -
Hatpwuii, mr/n 24,2 14 -
Kanwuii, Mr/n 3,1 1,0 -
Marnuii, Mr/i 16,8 1,5 —
Kanpnmii, mr/n 63,9 12,0 —
Xnop, mr/n 21,1 2,7 —
Cynegatsl, Mr/i 96,8 9,6 —
Kpemunit, Mr/m 4.1 0,7 —
docodatsl, Mr/n 2,0 0,0 —
Asor, Mr/i: -

HUTPHUTHBIN 0,083 0,001 -

HUTPATHBIN 0,32 0,00 -

aMMOHHHHBII 2,01 0,01 -
XKeneso, mr/n 0,97 0,01 IIJIK = 0,05
Xpom o0muiA, Mr/ia 0,006 0,001 -
BIIKs, mr O,/it 59 0,79 ITOK <3
OxwucIiseMocTh OMXpOMaTHas, 66,1 23,8 > 15

mr Oy/n
Jlurnocyne(hoHATHI, MT/JT 10,7 1,9 1,0
Hedrenpoaykrer, mr/a 0,09 0,04 0,05
dopmanbaerui, Mr/i 0,07 0,03 0,05

371ech U Aaliee UCIOIb30BaHbI JaHHbBIE, TTPpelocTaBlieHHbIe CeBEpHBIM IIEHTPOM
MOHHUTOPHHTA 3arps3HEHHsI OKpysKatomel cpeapl CeBrugipoMeTa T. ApXaHTellbCKa.
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Ilpooonscenue mabn. 1

YuclieHHbIE 3HAYCHHS IT0Ka3aTelIs
[Tokazarens
MakcumanbHoe | MUHUMaJIBHOE Hopmupyemoe*
Merano, Mr/i 0,75 0,00 0,1
AIOMUHUHN, MT/JT 0,940 0,005 0,04
OO11ee KOJIUYECTBO MUKPOOPTa- 45-10° 2,4-10% {1...10) - 10" — umcriit;
HU3MOB (OakTepuii) OKM 1...10) - 10° — ymepenHo
(OKB), en./n 3arpsI3HEHHBIN;
1...10) - 10° — 3arps3Hen-
HBIH;
1...10) - 10* - rpsi3ubIii;
> 10° — oueHb IPA3HBI
Wnpexce knoctpuanii (Toka3aTeib
OTCYTCTBUS KHCIIOPOa), €./ 25-10° 537 <500
Wupekc 6akTepwii TPy KATIICY-
woit mamouku (BI'KII), en./n 1,1-10° - <100
WHpeke kuieyHol nanoyku
(E coli), ex./n 34,0-10° 2,5-10° 1000

KaJIMii, MarHuii, Kanblui, XJIop, cynbhaT) u MHTErpalbHble MoKa3zaTenu (o0mas
MUHEpalu3alys, >XECTKOCTh); 3arps3HSIONINE BEIIECTBA HEOPTaHUUECKOTO Mpo-
HCXOXJIeHUs (CyMMa a30Ta, HUTPATHBIA a30T, GocdaTel, KpeMHUH, o0muii doc-

¢dop, obmiee kene30) u OHOTEH-
HBIE DJIEMEHTBI; PACTBO- PEHHBIH
KHCJIOPOJZ, MMEIOIINI COOCTBEH-
HBIH 3aKOH M3MEHEHHS BO BpeMe-
Hu. Ha puc. 1 npexacrasiena cra-
TUCTHYECKAss MOJICNb M3MEHEHHUsI
COJiep)KaHUsl HATpUsl, KaIbLUS U
TUIPOKapOOHATOB.

3amaya Hacrosied pabo-
THI — IPOAHAIM3UPOBATH BPEMEH-
HBIE 3aBHCHMOCTH KOH- LIEHTpa-
UM BEIIECTB MHHE- PpaJbHOH
(mepBoif) Tpymmnel U pa3paboTaTh
MOJIEJIN, OCHOBAHHBIC HA 3HAHUAX
0 OMOJIOTHYECKUX, XUMHIECKUX U
(m3nyecKkux TMporeccax, MpoTe-
Kalommx B Boae AenbThl p. Ce-
BepHas /[BuHa.

Kak u3BecTHO, OCHOBHBIM
OTIpEaeINAIOmUM  (AaKTOPOM THI-

Gmrfh
200}
15
150 |
125
10

75
50
%5t

z

74 ol | 4

0
5 7 9 1)

Puc. 1. M3meHeHue conepxkaHus B BOAE
ycrbs p. CeBepHast [[BuHa (CTBOp *KeJIe3HO-
JopoxHOro Mocta) B 1990 — 1995 rr. run-
pokap6oHnaroB (1), xanpuus (2) u Harpus
(3) (3mecw u nanee, Ha puc. 2 — 4, UUPpHI
Ha TOPU3OHTAIBHOW OCH 0003HAYalT I0-
PAIKOBBIA HOMEp MecsIia B TOTY)



106 O.B. bozoanuuxosa u op.

Jucrll
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Puc. 2. H3menenume pacxoma p. CemepHas [IBmHa B MecTe Bojao3abopa
T. ApXaHTelbCcKa (CTBOP JKEIe3HOIOPOKHOTO MocTa): a — 1988 1.; 6 — 1996 .

poJsioruueckoro pexuma AenbThl p. CeBepHas JIBuHA SBISETCS PEYHON CTOK.
MaxkcuManbHbId BOJOMOTOK HAOJIOAaeTcs B MEPHOJ BECEHHETO MOJOBOIbS (10
80 % obmero crtoka), HEOOIBLIOE €ro YBEIMYECHHE OTMEYACTCA B OCCHHHM
nepuoy (puc. 2).

He MeHee BaXHBIM KIMMaTH4eCKHM (AKTOPOM MPH PACCMOTPEHUH XH-
MHYECKUX MPOLECCOB B MPUPOAHOM BOJOEME SIBIAETCS TeMmreparypa Boasl. [u-
HaMMKa ee U3MEHEHUS B BECEHHE-JIETHE-OCEHHUH IepHOA IPUBEAEHA Ha puc. 3.

Ananus u3MeHeHus YKa3aHHbIX q)aKTOpOB B TCUCHUC roga U UX BJIHUAHUC
Ha XapakKTep M3MCHCHUA KOMIIOHCHTHOI'O COCTaBa BOAbI CBHUACTCILCTBYET, YTO
Y4eT TOJIBKO OJHOTO U3 HUX HE MO3BOJISIET C JOCTATOUYHON CTENCHBIO HAEKHOCTU
OLIEHMBAThH TPOIIECCHI, MPOUCXOJAIINE B MPUPOJHOM Bojoeme. Tak, J0CTaTOYHO
COIOCTaBUTh pUC. 1—3, 4TOOBI CjeIaTh BBIBOJ, YTO MUHUMYM KOHIIGHTPAIMU B
Mae—HMIOHE BBI3BAaH YBEJIMUYEHHEM pacxoja PEeKU B IMIEPHOJ BECEHHETO MOJIOBOADS,
a mocjenyouee yBelIMueHHe KOHLIEHTPALUH CBSI3aHO C BIUSHUEM TEMIIEPaTyphl,
TaKk Kak e¢ TOBBIIICHHE MPUBOJUT K POCTY PACTBOPUMOCTH BEUIECTB
[IEPBOI TPYIIIIHIL.

[Ipennaraemoe Hamu nuHEHHOEe AU depeHIaTbHOe YpaBHEHHE JAaeT J10-

CTAaTOYHO XOPOIIEE ONUCAHUE MU3MEHEHUSI KOHUEHTPALUK BELUIECTB IIEPBOU IpyI-
bl B TEYEHHE IOJ1a:

It
20

15

0

L

0 N . .
5 2 7 8 g /i 5 I 7 4 g 10 17

Puc. 3. smenenne temnepatypsl Bojsl p. CeBepHas [[BunHa B MecTe Bojo3abopa
r. ApxaHrenbcka (CTBOp XKeJIe3HOJOPOXKHOTo MocTa): @ — 1988 1.; 6 — 1996 .
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dC
7=—k1(C—Co)G(f)+k2T(t), (1)
riae C — KOHIICHTpAIUS BEIIECTBA, MI/J;
Co — KOHCTaHTa, XapaKTePHU3YIOIlas YPOBCHb TPYHTOBOTO MUTAHUS
peKH, MI/II;
G(t) — xycouHo-nmuHeliHass  QYHKIWS, MOJICIIUPYIOIAsT  BIIUSHHE

pacxona peKu Ha KOHIEHTPALHIO, M/C;
T(t) — xycouHO-TMHEHHAs ~ (QYHKLMS, MOJACIUPYIONIAs  BIMSHUE
TeMIepaTyphl Ha KOHIEHTparuio, °C;
ki 1 K, — KOHCTaHTBI, XapaKTEPU3YIOIINE CTEIEeHb 3aBUCUMOCTH KOHIICH-
TpallMK PacCMaTPHBAEMOT'0O BEIIECTBA OT PacXo/ia PeKH U TeMIle-

paTypsl

c Mr
k= ———| ky =| —————| .
: |:JI~CyT'M3:| 2 chyT ~OC}

O6crosiTenscTBO, 4To CeBepHas [IBHHA — peKa ¢ IPKO BBIPaKCHHBIM IH-
KOM TI0JIOBO/IbSI BECHOM, MO3BOJIIET MOACIMPOBATH PACXO/ € TOMOIIBIO KYCOYHO-
JIMHEHHON (YHKIMM (OMUCHIBAIOIICH OTHCIBLHO TEPSAHUNM U 3aJHUN (PPOHTHI
«UMIYJbCa», U300pakalolero BCIUIECK pacxoja B MEPHOJ] BECEHHETO IO0JIOBO-
Ibst). Jiist onmucaHus BIUSHUS TEMIIEpaTyphl BOABI B TEUEHUE TO/1A TAK)KE MOYKHO
HCIOJB30BaTh 3TOT MOIXO.

[Ipu pemenun ypaBHenus (1) A BceX KOMIIOHEHTOB NEPBOW TPYMITBI
XOpOIIME pe3yibTaThl MONYyYeHbI MpU 3HaYeHuH Kodhdunuenta k; = 0,2
(T.e. Bce OHU B OAMHAKOBOM CTETIEHH 3aBHUCAT OT pacxoja PeKH), OAHAKO KasKAbIi
M3 HUX o00NajgaeT COOCTBEHHBIM TeMIeparypHbiM Kodddurmenrom  Kp.
3HaueHus k, wm Cy, I  JaHHBIX 1990-1995 IT. MIPUBEICHBI
B Ta0mI. 2.

Tabnuma 2
Koncrantsl ypapHeHus (1)
3arpsi3HAOIAI ) Co
KOMIIOHEHT
Kanbuuii 15+0,2 10,0
Kanuii 0,025 + 0,005 1,0
Marznit 0,35+ 0,03 15
Hatpuit 45+0,2 2,0
TuspoKapOOHATHI 42+0,3 30,0
Xnopusl 0,35+ 0,03 1,5
Cynbdars 2,0+0,2 12,0
MuHepanu3amus 8,0+£0,5 70,0
KectkocTb 0,11 + 0,05 0,7
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Hampumep, ans obmieit MuHepanm3anuu ypaBHeHue (1) umeeT criemyro-
1M BUJI:

C;_fzfo,z (C-70)G (t) +8 T (1), )

1npu 2<t<3,5

26,5t-91,75 npu 3,5<t<4,3,
-16,83 t+94,58 npu 4,3<t<5,5
2 npu 5,5<t<10;

roe G(t) =

0 npu 2<t<4,

8t—32 npu 4<t<6,5,

—6,67t +63,33 npu 6,5<t<9,5,
0 npu t>9,5;

t — Bpems.

T =

[Ipu cpaBHEHNN WHTETpaIbHON KPUBOW, MOMYyYEeHHON I 00IIel MuHe-
panM3anuy 1Mo ypaBHEHWIO (2), W CTaTUCTHYECKON mojmenu (puc. 4) BUIHO, YTO
OHH JIOCTATOYHO YIOBIETBOPUTEIHHO COBIAIAIOT.

KoppekTHOCTh IpeaiaraeMoro moaxo/ia Oblia MpoBepeHa npu oopadoTke
OKCTIEPUMEHTAIBHBIX JAHHBIX W3MEHEHHS! KOHIICHTPAIUH BEIIECTB MEPBON TPYI-
el B 1988 u 1996 rr. (tadu. 3, 4). [TorpemHoCTh ONpeaeacH s pacueTHBIX 3Ha-

yeHuii He npesbimana 20 %.

Gurlf
400K
390}
Joot
250
200
150
100
50
2

Puc. 4. UsmeHeHne MuHepan3aluy BOJIbI

p- CeBepnas [lpuna: 1 — wHTerpampHas

KpHUBasi, MOJydeHHAs 0 YpaBHEHUIO (2);

2 — cratucTHyeckas MOJENb (IaHHBIC
1990 — 1995 rr.)

Tabnuma 3

CpaBHeHHe JaHHBIX, MOJYYEeHHbIX IKCIIEPUMEHTAIbLHO (YncauTeib) B 1988 r.
U npu peumiennu AuddepenunaibHoro ypasuenus (1) (3HameHaTeb)

YucneHHbIe 3HAYCHUS MOKA3aTeNIs B TCUCHHE roga

IToka3arens 3 4 2 6 ) 9 10 5. %
Temnepatypa, °C 0,0 0,0 39 8,9 20 141 | 7,2 -
Pacxon, m°/c 685 476 |11600| 9000 | 1850 | 2110 | 2290 -
M y 4655 | 4755 | 110,2 | 87,7 | 293,0 | 276,4 | 269,5 136

MHCPATMSAMHA, MU\ 265 5 | 418,7 | 111,9 | 97,0 | 168,2 | 225,1 | 295,7 ’
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Ipoodonxcenue mabn. 3

ITokazaremns

UucieHHBIC 3HAYEHUS TTOKA3aTells B TCUCHUE rojaa

3 4 4 6 8 9 10 5, %
50 50 1.2 10 3.5 3.2 3.1
JKecTKOCTB, MI-3KB/1I 5.0 45 23 12 10 2.0 28 12,3
r . .| 2166 [ 2099 | 47,6 | 39.0 | 129.4 | 126,9 (1306 | ., ,
HAPOKApOOHATEL MITTL | 516 6 | 1945 | 97,3 | 50,0 | 43,6 | 81,3 | 110,6 '
N 3 2,8 1.7 10 1.7 14 13
Kamuit, mr/x 3 | 28 [ 311 | 12 | 11 | 13 | 15 | 14°
. 182 | 178 | 49 34 | 136 | 110 | 103
Marsmi, Mo/ 182 | 162 | 75 | 33 | 27 | 58 | 823 | 223
K o 7055 | 70,1 | 16,8 | 140 | 483 | 464 | 464 124
AJIBIIHH, M/ 705 | 63,3 | 16,6 | 14,7 | 283 | 387 | 52,1 *
C y 11491100 | 31,1 | 19,0 | 70,2 | 68,2 | 62,1 16.8
ybgaTsL, Mr/1 114,9 | 102,7 | 49,1 | 229 | 18,9 | 36,6 | 50,5 *

[pumeuanne. Ludpps B roroske Tadm. 3, 4 0603HAYAIOT TOPSIIKOBBIN HOMED

MecsIa B TOy, KOTJa OTOMpaiy mpookI.

Tabnuna 4

CpaBHeHMe JaHHBIX, IIOJY4YEeHHbIX IKCIIEPMMEHTAIbHO (YucauTeb) B 1996 1.
U npu pemiennn 1uddepennnaibuoro ypapHenust (1) 3GHamMeHaTenb)

ITokazarens

YucneHHbIe 3HAYEHUS MOKa3aTeIs B TEUCHHUE TO1a

3 5 6 8 9 10 2 | 5%
Temneparypa, °C 00 | 00 | 153 | 17,2 | 105 | 20,0 | 0,0 -
Pacxon, M/c 852 | 2780 | 3710 | 2750 | 1170 | 2430 | 2550 | —
iy . | 3894|3360 | 1430 | 167.2 | 2363 | 2150 | 1823 | .4
MHCPAIM3ALA, MU | 389 5 | 322 8 | 149,1 | 131,6 | 173,9 | 240,3 | 197,1 ’
4.8 3.8 17 2,0 2.8 2,5 2.2
JKecTkoCTh, Mr-3KB/IT 48 40 18 17 54 34 57 13,5
r 6 y 176,7 | 1613 | 656 | 804 | 1089 | 1113 | 78,6 198
WAPOKAPOOHATEL MUV | 176 7 | 1463 | 67,4 | 38,7 | 70,8 | 119,7 [103,1 | ~
. 17 21 17 1.2 19 11 15
Kanuit, mr/n 17 | 16 | 14 | 12 | 14 | 16 | 14 | 179
N 164 | 134 | 6.6 71 9.9 8.9 9,6
Marsuid, mr/n 164 | 133 | 67 | 47 | 68 | 100 | 79 | 142
K S 696 | 546 | 232 | 278 | 389 | 36,3 | 288 179
AlIbIHH, ML/ 69,6 | 554 | 17,2 | 245 | 33,7 | 482 | 39,1 ’
C y 954 | 733 | 36,6 | 37,6 | 53,1 | 424 | 482 148
ybpate, Mr/n 954 | 78,0 | 32,7 | 295 | 41,6 | 60,6 | 483 ’

Wrak, npennoxeHHbIN MOIX0 U WCIONb30BaHUe ypaBHeHHS (1) mo3Bo-
JISIOT /IEKBAaTHO OIMCHIBATH MPOIECC M3MEHEHHS KOHIICHTPAIMH BEUIECTB Iep-
BOH TpyIIBl B TEYEHHE T0/a; JAIOT BO3MOXHOCTh NPOTHO3MPOBATh MOBEACHUE
9THX BEIIECTB HA OCHOBaHUM 3HAHUI O pacxo/ie PEKU U TEMIIEPaType; O3BOJISIOT
BBOAWTH B ypaBHeHHE (1) QYHKIMIO, XapaKTEPU3YIOLIYIO MOCTYIUICHNUE BEIIECTB B
pe3yspTaTe TEXHOTEHHOTO BO3IEHCTBHSL.

IMoctynuna 6 oktsidps 1998 .



U3BECTHUS BHICHIUX YUEBHBIX 3ABEJIEHUM

Ne 4 JECHOM XYPHAI

OKOHOMUKA 1 OPTTAHU3ALIMA ITPOU3BOJACTBA

YK 658.512:62-68

B.U. MOCAT'HH, U.H. TAPACOBA, A.P. BE3ITAJIbKO

C.-TIletepOyprckas gecoTeXHUYECKasT aKaAeMHUst
Cubupckuit rocy1apCTBEHHBIN TEXHOJIOTHYECKU YHUBEPCUTET

Mocsrun Bnagumup Wienu pomuncs B 1939 r.,
OKOHYMJI B 1963 r. JIeHHHIpaJICKYIO JIECOTEXHUYECKYIO
aKaJeMHIO, TOKTOp YKOHOMHYECKHX Hayk, Impodeccop,
3aBelylOIui  Kadenpold  Oyxranrepckoro — ydera
u aHanm3a XO0351ICTBEHHOM JIeATeNbHOCTH
C.-TlerepOyprckoii JIECOTEXHUYECKON aKaJeMHUH, YICH-
KOppECTOHJIEHT MeXayHapoJHOH axaJeMHHu Hayk
BBICIICH IIKOJIBI, JCHCTBUTENbHBIA wWieH MexayHa-
POXHOH aKaJeMHHM HayK JKOJIOTMH M  0€30IIacHOCTH
KnsHemesTenbHOCTH. Vimeer Oomee 150 medaTHBIX
paboT B 001acTH SKOHOMHKH IUIAHUPOBAHHS U ydyera
BTOPHYHBIX PECYPCOB U NPHUPOTOOXPAHHON IESATENBHO-
CTH.

IINTIAHUPOBAHUE UCITOJIb30OBAHUA
BTOPUYHBIX DHEPTETUYECKUX PECYPCOB
HA MPEAIPUATUAX JIECHOI'O KOMIIVIEKCA

[Ipoananu3upoBaHa NEHCTBYIOIIAs CHCTEMa IJIAHOBBIX IOKa-
3aTenel mcnoib3oBanus BOP. Iloka3zansl ee HegoCTaTKH, HE IIO3BO-
JSIOIIKE OTPA3UTh B MOJIHON Mepe mporece (OPMHUPOBAHUS PECYPCOB
SHEPTHUH, MoTydaeMoi 3a cueT yruimzanuu BOP u ncnons3yemoit mo-
Tpebutenem. IlpemioxkeHa cuUCTeMa MOKa3aTeNeH HCIOJIb30BaAHUS
SHEPTUH 10 CTAJIUSAM YHEPTeTHUECKOTO TTOTOKA.

The operating system of planned indices for utilization of
secondary energy resources is analyzed. Its weakness is shown, which
fails to reflect the process of forming energy resources, produced as a
result of utilization of secondary energy resources and used by a
consumer. The system of indices is suggested for energy use
according to the stages of energy circuit.

1999
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B nelicTByroUX YCIOBUSAX XO34HCTBOBAHUS HA psAAe MPEAIPUITHH Jiec-
HOTO KOMIIJIEKCa BOOOIIE HET TIaHa UCTIOIb30BAaHMsI BTOPHYHBIX SHEPreTHUECKUX
pecypcoB (BOP). [lpyrue npeanpusrtusi, Ha000poT, pa3padaThIBAIOT TAaKOH IIaH
0 JOCTATOYHO IHPOKOMY KPYTy TOKa3aTelnel, B 4acTHOCTH Beixosl BOP, Bripa-
00TKa M KO3(PGHUITHEHT BEIPaOOTKH dHEpruu 3a cueT BOP, mcnonn3oBanne BOP,
SKOHOMHMS TOIUIMBA 3a cueT yTwimsauuu BOP, xosddunment yrunuzauuun BOP,
SKOHOMHUYECKHUH 2P (HeKT OT HCcIoas30Banus BOP.

KommaectBo BOP, o6pasyronmxcs B MPOU3BOJACTBEHHOM IIpoOIlecce Ha
JTAaHHOM TEXHOJIOTHYECKOM arperare, MpuHATO XapaKTepu30BaTh Kak Bbixoa BOP,
a KOJHMYECTBO 3HEPIUH, MOJYyYEHHOE MPH UX HCIIONBb30BAHNHU B YTUIM3AIMOHHBIX
YCTaHOBKaX, OMPEENIeTCsl Kak BeIpaOoTKa SHepruu 3a cueT BOP. Ilpu sTom mox
TUIaHOBO# BHIPAOOTKOM MOHMMAETCSI TAKOE KOJIMYECTBO JHEPTHH, KOTOPOE Mpe/-
roJlaraeTcs MoJiyduTh 3a cueT BOP mpu ocylecTBIeHHH I1aHa pa3BUTHUS MTPOU3-
BOJZICTBA C YYETOM BBOJa HOBBIX, MOJIEPHHU3ALMH ACHCTBYIOIINX U BBIBOJA YCTa-
PEBILUX YTHIN3ALHMOHHBIX YCTAHOBOK.

Koaddumuent Beipabotku sneprum 3a cyer BOP mpencrasisier coboit
OTHOUICHUE TUIAHUPYEMOH BBIPAOOTKH K BO3MOXKHOW. OH MOMKET ONpEeAeTAThCS
IUIS1 OTAEIBHOTO arperata, iexa u NpeIupusaTHs B LIeJIOM 110 KakaoMmy Buxy BOP.

OKOHOMMS TOIUIMBA 3a cyeT yTuiuzanun BOP — 310 konuuecTBo nepBuy-
HOTO TOIUIMBA, KOTOPOE SKOHOMHUTCS B pe3yJbTaTe YTWJIM3AallUd BTOPUYHBIX pe-
cypcoB. OTHOIIEHUE MJIAHUPYEMON 3KOHOMHH TOIUIMBA K BO3MOXKHOM XapakTe-
pusyercs koagdurmienToM yrunusanun BOP. DToT mokazartens ompenemnseTcs
Kak 1o Kaxaomy Buay BOP, Tak u cymMMapHO U1 BceX UX BHIOB. DKOHOMHYE-
ckuil 3¢ ekt oT ucnonas3zoBanusi BOP npexacrasiser co0oif SKOHOMHIO TOILUIHBA
32 MHHYCOM 3aTpart, CBA3aHHBIX C peaJn3alield MEpONPUATHIA 10 YTHIN3ALHH.

AHanu3upysi pHUBeJICHHBIE TOKA3aTeIH BPs JIM MOXHO COTJIACUTHCS C
TeM, 4TO OJUH M TOT K€ TepMHUH «BbIxoa BOP» xapakrtepusyeT kak yAenbHYIO,
TaKk ¥ abCOJIIOTHYIO BEIMUMHY MX 0Opa3oBaHUs. B mpakTuke yTBepAWIOCH MpH-
MEHEHHE €Tr0 KaK TePMHHA, XapaKTepH3YIOUIero YAeIbHbIH 00beM 00pa3oBaHuUs
KaKoro-1u0o mponayKTa (BBIXOX JAPOXKeH, ¢ypdyposia, STHIOBOTO CHHUpTa U3
1 T abc¢. cyxoif IpeBeCHHBI, MUJIOMaTepHaioB u3 | M~ MUIOBOYHMKA U T. 11.). llo-
3TOMY TEpPMHH «BbIX0A BOP» Gosee mpaBuiibHO NPUMEHSTH TOJIBKO JUISL XapaKTe-
PUCTHKH YICIBHBIX 00BEMOB OOPa30BaHHs BTOPUYHBIX DSHEPrOPECYPCOB, a JUIs
XapaKTepUCTUKU KoJndecTBa oOpasyromuxcsi BOP 3a kakoii-nubo nepuon Bpe-
MEHH — TEpMHUH «00BbeM oOpa3oBanus BOP».

Ha kommuectBo m xadectBo BOP, oOpasyrommxcst B pe3yibraTe Kaknx-
U060 TEXHOJOTHYECKHUX MPOIIECCOB, 3HAUUTENFHO BIUSIOT TEXHOJOTHYECKHE Ta-
pameTpsl MOCAEAHUX. Pa3nuyHble HApyIIEHUs TEXHOJOTUU MOTYT CYIIECTBEHHO
MOBJIMATH Ha MapaMeTpsl BOP, M3MEHUTh KOJMYECTBO 3HEPTUH, MOTyUYEeHHON 3a
cuer BOP u wucnonb3yemoli morpedurenseM. DTO BaxKHOE OOCTOSATENBCTBO HE
YUHUTHIBAeTCA B JEHCTBYIOLIEH MpaKTUKE, U, KaK Pe3yJIbTaT, MOKa3aTelb «BBIXOJ
BOP» He umeet nuddeperunanuu no yciosusaM oopazoanus BOP.

B obnactu miaHmpoBaHUS MO UCIONb30BaHHEeM BOP 00bIYHO moHWMAa-
10T TMOTPEOJIEHHOE KOJMYECTBO TETJIOTHI, XOJI0/Ia U DIEKTPOIHEPTHH, BRIpaboTaH-
HBIX 3a cueT BOP B yTunusanuoHHbIX ycTaHoBKax. Crofa Takke OTHOCST KOJH-
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YeCTBO TOIUIMBA WM TEIIOTHI, TOTYYEHHBIX HEMOCPEICTBEHHO KaK BTOPUYHBIC
sHepropecypcbl. Ilo HamemMy MHEHHIO, 3TO HEyJayHOE MPUMEHEHHE TepMHUHA
«ucmnonb3oBanue BOPy». Ilponeccsl HenmocpeacTBeHHOro ucnoiab3oBanus BOP B
YTHIN3alMOHHBIX YCTAaHOBKAxX U MOTpeOieHne BeIpaboTanHo! 3a cuetr BOP anep-
I'MH Pa3JIMdHbl 110 LIEJIeBOMY Ha3HadeHuto. lloTpeburenn sHEpPruM MCHOIB3YIOT
He BOP, a snepruto, nonydeHHyro 3a cueT ux yTuiausauuu. IloaTomy ucnonb3o-
BaHueM BOP npaBuibHee cunTaTh KOJIUYECTBO SHEPTUHU 3TUX PECYPCOB, KOTOPOE
HaIPaBIIETCS B YTHWIN3AMOHHYIO YCTAHOBKY.

B otnenpHBIX ciydasx (ecnu He TpeOyroTCs MpeoOpa3oBaHUsl SHEPTOHO-
CUTEJIS) TPYAHO pa3TpaHUYHTh MPOIIECCHl UCToNb3oBanuss BOP (BcienctBue cos-
MEILEHHs 3TUX IMIPOLIECCOB BO BPEeMEHH U mpocTpaHcTBe). OIHAKO 3TO pasrpaHu-
yeHue HeoOxoaumo. Tak, ecim BOP mocrtynaroT asist sHeprocHaOXeHus: APyroro
arperara Wil yCTaHOBKH (HampuMep BTOPUYHBIN Map MHOTOKOPIYCHBIX YCTaHO-
BOK II0 BBIIApKE IOCIEAPOXIKEBONW Opa’KKW IJIsl WCIOJIb30BaHMSA B KOJOHHAX
MIpeBapUTENHHOTO yKpeIuieHns ¢ypdyposia B Ka4eCTBE TPEIOIEro areHTa), TO
KOJMYECTBO PHEPrHM HcHonb3yeMblx BOP (c MomeHTa BOBIe4YeHHA UX B JAes-
TEJNBHOCTh) OTJIMYAETCS OT MCIOJIB3YyEeMOro MOTpPeOHTeNeM Ha BETUYMHY MOTEPh
IPU TPAHCIIOPTHPOBKE BTOPUYHOrO 3HEpropecypca OT MCTOYHHMKA 0O0pa30BaHMS
JI0 TOTPEOUTESI.

Kak yxe oTmedanock, CBOHCTBa BTOPUUYHBIX 3HEPTOPECYpCOB HEMOCPeE-
CTBEHHO (POpMHUPYIOTCSA Ha CTaguM WX oOpa3oBaHus. Ha crammm moaroroBku K
HCIIOJIb30BaHUIO MOTYT NIPOUCXOJUTh N3MEHEHHS SHEPTOHOCUTENS U SHEPreTHYE-
ckoro noreHuana BOP, cooTBeTcTByOMME MPUHATHIM HampaBieHusM. Tak, mo-
TEPU PHEPTOHOCHUTEIIS JINOO YMEHBLICHUE €r0 SHEPreTHYECKOro MOTeHIMala Be-
OyT K U3MEHEHHI0 KonudecTBa BOP, mocTynarommux B CIEIYIOIIYHO CTaaHIo.
[Iporneccrt moaroroBkun BOP K MCMOIB30BaHUI0O MOTYT MPUBECTU K M3MEHEHUIO
CBOMCTB 3HEProHOCUTENs (HANpUMEP YMEHBIICHHWE BIAXXHOCTH THIPOJIM3HOTO
JIMTHHHA TOCTIE €T0 MOJCYIIKHU U, KaK CJIEICTBUE, MOBBILIEHUE TEIJIOTHI CTOPaHUS
1 T TUTHUHA).

Ha craguu ncnons3zoBanus Tex BOP, kotopbie TpeOyIOT n3MEeHEHHs BUAA
SHEPTOHOCHUTENS B YTHIM3ALHMOHHBIX YCTaHOBKAX, IPOUCXOAAT MpeoOpa3oBaHMs
BUJa SHEPrOHOCHUTENS (HapUMep BBIPaOOTKa Mapa, ropsyeil BOAbl, 3J1EKTPOIHEP-
UM B yTWIM3AIMOHHBIX ycTaHOBKax). Crenenp mcnonbs3oBaHus BOP, Ha Ham
B3I, LIEIecO00pa3HO ONpEeAeTUTh IO MOCTYIUICHHIO 3HeproHocuresns BOP B
YCTaHOBKY.

[ocneansist ctanusa >HepreTuueckoro noroka BOP ompenensier xonnde-
CTBO 3HEPTUH, MOIYYCHHOM 3a CUET WX YTHWIM3ALUU U UCIIOJIb3YEMON MOTpeduTe-
JIeM, YTO CYIIECTBEHHO BJIMSET HA BEIMUYMHY SKOHOMHH BBICBOOOXKIAEMOTO MEp-
BUYHOTO TOTIIMBA.

B 3akmrouenune mpuBoamM paspaboTaHHyio B JlecoTexHudeckoi akame-
MUU 1071 pykoBoAcTBOM B.M. Mocsaruna cucremy mnokasareneil MCIONb30BaHUSA
SHEPruM NpH yTunusanuu BOP no crtaansM sHepreTn4eckoro IMoToKa.

Cranus ob6pazoBanus BOP: Beixon BOP, 00bem ux oOpa3oBaHus.
[lepBrIii IOKa3aTens XapaKTEPU3yeT MX KOIMYECTBO B €IWHUILy BPEMEHH, BTO-
POl — 3a BeCh IUTAHUPYEMBIN IEPUOI.
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Crapus noarotoBku BOP kx Mcnonb30BaHMIO: MOATOTOBJIEH-
Heie BOP k ucnons3oBanuro, B TOM 4rciie 0e3 mpeodpa3oBaHus U ¢ mpeodpa3oBa-
HUEM JHEproHocuTens. OJTo IuaHupyemble BOP, peanbHO HampaBieHHBIE Ha
SHEPTreTHUECKUE HYXKIBL.

Cragus ucnonp3oBaHus BDOP: momyuaemast sHeprus 3a cUeT HC-
noJnp3oBanus BOP, onpenensionias KOTUIECTBO SHEPTHU, KOTOPOE MJIAHUPYETCS
MOJTyYUTh TPH yTHIM3anuu BOP.

Crapguss MCHONB30BaHUSA HDHEPrUHU, NOJYYEHHOH 3a cHUET
yTunuszanuu BDOP: ucnonszyemas sHeprusi, XxapakTepu3yromas IiaHupyeMoe
KOJMYECTBO 3HEPruu, NojydaeMoi 3a cueT yruiamsauuu BOP, ucnonb3oBanue
KOTOpOIi TOTpeOnTEIeM IKOHOMHYECKH TENIecO00pasHo.

Ioctynuina 18 derpans 1997 r.

YIK 658.1:711
B.A. KPYIIYAK

OAO «Apxanrenbckuii IBK»

MPOBJIEMbI HTHCTUTYIIUOHAJIBHOM POJIA
I'PAJOOBPA3YIOUWEI'O NPEAIIPUATUSA

o nocieqHero BpeMEeHH 3KOHOMUYECKas TEOPUsSl pacCMaTpHUBaJIa IPE-
MPUATHE TIPEUMYIIECTBEHHO KaK CUCTEMY JJIsi TpeoOpa3oBaHus pPEeCypcoB B MPO-
IOYKLHUIO B COOTBETCTBHHM C OOIIECTBEHHBIM cIpocoM. CerofHs CKIaJbIBaeTCs HO-
BBII MMOAXO/I: OCO3HAETCS] HHCTUTYLIMOHAIBHAS POJIb NPEANPUATHS. DTO O3HAYaAET,
YTO TPEANPHATHE pACCMaTPUBAETCsl Kak CyOBEKT KOHIICHTPALMU M BOCIIPOHU3BO/I-
CTBa pecypcoB, (opMupoBaHus Oyaymux MOTpeOHOCTEH M TEHAECHIMH
[2]. AuBepcuduumpyercs nonsitue sdpdexruBHoCTH Tpeanpustus. IlosBisercs
HEOOXOMMOCTh MPHHUMATh B pPacdeT HE TOJBKO TPAJAUIUOHHBIE COCTAaBIISIO-
[IME — TEXHOJIOTUYECKYI0 M 9KOHOMUYECKYIO 3(h(hEeKTHBHOCTH, HO M MHCTUTYIIHO-
HaJIbHYIO KaK CTENEHb pealu3allii NMPEANPUATHEM CBOEH ONpENEeIEHHON POJId B
obmecTse.

Bo03M0XHO, MHCTUTYLMOHAJIBHBIN NOAXOJ K MPEAIPUITHIO BBICBEYUBAET
ceunpuKy pOCCUHCKONH MOJENH NpennpuHUMaTeNscTBa. [leno B Tom, 4To Kiac-
cHYecKas MUKPOIKOHOMUKA MMOHUMAET MPEANPUATHE KaK IPOCTEUIINI MUKPOOp-
TaHW3M, CIIOCOOHBIN pearupoBaTh JIUIIH Ha BHEIIHNE Pa3ApaKUTENH (Yalle BCEro
HEHBI, COBIT MPOAYKIMH). MEXIy TeM B POCCUICKOHN MPaKTHKE B TEUCHUE JIECs-
TUJIETHH CKJIA(bIBAJICA MHCTUTYLMOHAIBHBIN MOAXOA: MPEANPUIATHE — 3TO LB

8 «Jlecnoii xypuam» Ne 4
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MHp, KOTOPBII IO CIIOHOCTH HE YCTYHAaeT MHPY MaKpOIKOHOMHYECKOMY™.
[Ipennpusitie He TOMBKO BBIMYCKAeT MPOAYKIHUIO B COOTBETCTBUM C 3aJaHHOMN
nesneBoi (yHKIMEH, HO W BOCIPOU3BOIUT CHCTEMY COLMAJIbHBIX, TyXOBHBIX,
MICHXOJIOTHYECKNX OTHOIICHUH MEXTy wWieHaMH KosuiektuBa. OHO (opMupyer
«MOJIETIM TIOBEJCHHUS» MEepCOHATa HAa CaMOM NPEINPHATHH W B 3HAYUTEIHHOMN
cTerieHH BHE ero. Kpome Toro, mpennpusTHs ONpeaesioT MHOTHE 0a30BbIe Xa-
PaKTEPUCTUKH TOCYIapPCTBEHHOTO YCTPOIMCTBA, IIOCKOJIBKY 00ECIeYHBAIOT 00IIIe-
CTBEHHOE BOCIIPOM3BOACTBO [3].

B mpuHIMTIE BOCHPOM3BOACTBO B JINTEpAType TPAKTyeTcs IIBOSIKO: BO-
MEPBBIX, KaK €JIMHCTBO MPOILIECCOB MPOM3BOJCTBA, paclpejaeieHus, oOMeHa M
MOTpeOIeHNsT MaTepHUaIbHBIX U IyXOBHBIX OJIar; BO-BTOPHIX — KaK KPyroo0OpoT
u 06opot dounoB. boree mporpeccuBHBIM, Ha HAlll B3TJIsL, SBJSIETCS TOYKA 3pe-
HUS, COTJIACHO KOTOPOH BOCIPOM3BOJCTBEHHBIH MPOLIECC paccMaTpUBAeTCs Kak
B3aMOCBS3b TPOM3BOICTBA, pAacIpe/eieHns, OOMEHa M MOTPEOICHHs, COCTaB-
JSFOLIMX eAnHOe NBIKeHue. [1ockombKy 00a ypoBHS BOCIIPOM3BOACTBA BKIIOYA-
0T COIIMAJIbHBIC MPONLCCCHI, MPEAIIPUATHUE KakK BaXXHEUIINM DJIEMEHT BOCITPOU3-
BOACTBCHHOI'O IMPOLICCCA BBIMIOJIHACT MHCTUTYHNOHAJIIBHYIO POJIb.

Oco0as poib IpeanpusATHil B 0OIIECTBEHHOH KU3HH CTaja 0CO3HABATHCS
[IOCNIE pa3pyllICHUs aJMUHUCTPATUBHO-KOMAaHIAHOW CUCTeMBbl ynpasieHus. Ha
paac HpC,I[HpI/IHTI/Iﬁ I10CJIE CMCHbI CO6CTBCHHI/IK3 OKa3aJIMCb HApPYUICHHBIMHA Tpa-
IUIOHHBIE OTHOIICHMS MEXIy IEepCOHAIOM M aJAMHHHCTpAalUeld. DTOUCTHY-
HOCTP YIIPABIICHIIEB CTaa o0peTaTh snuaeMudecknii xapakrep. [lo nanaeim UH-
CTUTYTa CTPATETUYCCKOTO aHaM3a U Pa3BUTHUS HpeanpuHuMaTenbeTsa (1996 r.),
W3 TpeX BAapUAHTOB IleNiell pykoBoawTesew (cTabmibHOE (YHKIIMOHUPOBAaHWE
NPEANPUSATHS,, PA3BUTHE TPEIANPHATHS, Ppa3BUTHE TPYJIOBOTO KOJJICKTUBA)
MEepBYIO 1eNb npu3HatoT 46,2 % nupextopos, BTopylo 49,4 %, TpeTbi0 TOJNBKO
2,8 % [2].

OO11ecTBEHHO-BOCTIPOM3BOJICTBEHHAS! POJb NPEANPHATHH IOCTaTOYHO
SKCIUTMITHA B MOHOTOpoAax. ['opon HoBoaBHHCK, T1e ApXaHTeIbCKHHA IeIUTI0-
JI03HO-OYMaKHBII KOMOWHAT SIBIISIETCS Tpajoo0pasyloluM MpeanpusTHEeM, 32
rozel pedopm B Poccun, kak, Bipouem, 1 MHOTHE APYTHUE TTO00HBIE TIOCEICHHS,
B TIOJIHOH Mepe OIIyTWJI 3HAYMMOCTh CBOEH HMHCTUTYIHMOHAIBHOH PO B BOC-
MPOM3BOJICTBEHHOM TIPOIIECCE TOPOJICKON KU3HHU.

B niepBoie roanl peopm (1992-1996 rT.) MPOMBIIIIIEHHOE TIPOU3BOJICTBO
U JIpyTUe OTPACIM 3KOHOMUKHU TOpOjia TIEPEKWIN CePbe3HBI SKOHOMUYECKHH U
(uHaHCOBBIM KpHu3UC. ['0/I0BOE MPOU3BOJCTBO 3JIEKTPOIHEPTHH CHUBWIIOCH Ha
10,2 %, danepsi — B 2,6 pasa, 11e/U1H0J103b1 TOBapHOM — Ha 15 % , Oymaru — B 2,4

* CM., Hanpumep: Ha myTu x conmansHOMY mapTHEPCTBY. Pa3ButHe connanbHO-
TPYJIOBBIX OTHOLIEHUH B COBPEMEHHOI Poccun: 0T 0HOCTOPOHHE-KOMAHIHOTO yIpaBJe-
HUS K TpexcTropoHHeMmy coTpynuudectBy/ Ilox pen. JI.A. Topmona. - M., 1993; Axmue-
3ep A.C. Hayuno-TexHUUYeCKasi peBOJIOIUS M HEKOTOPHIE CONMAIbHBIE MPOOIEMBI TIPO-
W3BOJICTBA U ynpasienus. — M., 1974; I'purac P. CoumanpHas opraHusaius MpearnpH-
atus u ee GyHkum. — Buneaioc, 1998 u mp.
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pa3a, kapToHa — Ha 16 % wu T. 1. [IpakTHyeckn pa3pylIeHHBIM OKa3ajcs CTPOH-
TEJIbHBINA KOMIUIEKC. ['010BOI 00beM KOHCTPYKITUI U H3IETUil COOPHOTO JKEeIe30-
6erona cokparuics ot 96 10 7 Thic.M® B roz, T. e. B 12,9 pasa. Cronb pe3Kuit
CIIaj] MPOM3BOJICTBA CPpa3y OTPa3MICS Ha KU3HEHHOU cpene ropona. [IpakTuaeckn
OCTaHOBUJIOCH CTPOMUTEIHCTBO JKMIIBS, PE3KO CHU3HINCH 00BEMBI PEMOHTA BHYT-
PHUIIOMOBBIX CETEeH BOJOCHAOKEHHS U OTOIUICHHUS, KaHAJIH3alKUH, HAPY )KHBIX HH-
KEHEPHBIX KOMMYHHKAIMH. [IpakTHIecKu OCTAaHOBHIIOCH BHYTPHIOPOJICKOE aB-
TOOyCHOE JBIKEHUE U T. II.

Cnaz mpou3BOACTBA COMPOBOXKIAAICS UCKIIOUUTEIBHO BEICOKUM YPOBHEM
6e3pabotuipl. Ha xoner; 1996 r. B HoBogBUHCKE YHCIEHHOCTh HEPAOOTAIOLIETO
HACEJICHUs, 3apPETUCTPUPOBAHHOTO B CIy)KOe 3aHATOCTH, B cpaBHeHHH ¢ 1992 r.
BEIpocia B 6 pa3 u cocraBuia 2755 yenoBek. X0oTs ApXaHTeJIbCKUI LEIUTION03HO-
OyMa)KHBI KOMOMHAT B TEUYEHHE psAa JIET MCKYCCTBEHHO MOJICPKUBAN CBEpPX-
BBICOKYIO YHCIIEHHOCThH TIEpCOHANa, n30eXaTh MacCOBON 0e3pabOTHIBI B TOPOJIE
HE YIaJoCch M3-3a pa3Baja CTPOHMTEIHHOTO KOMIUIEKCa, 3aKPBITHS JIECO3aBOJA,
OCTaHOBKU MeOeNbHON (adpuKu.

Cnag mpou3BOCTBa, MaccoBasi 6e3paboThlia 1 Jpyrue MPUYUHEI CIIPOBO-
IIMPOBAJI COLMAIBHBIE MPOoOIeMbl B ropoae. Ompoc ropoXkaH MO pernpe3eHTa-
TUBHOW BBIOOpPKE TOKa3ajl, YTO CPeAM CEeMEHHBIX MpPOOJIEM OCHOBHOH SBISETCS
HU3KHUHA JIEHSKHBIN TOXOJ WM €ro OTCYTCTBHE. DTy mpodiemy otMetuiau 70 %
pecnionieHTOB. B mociemyromye rogapl 0eHOCTh HE ObUIAa MPEOJOJICHa, HAIPO-
TUB, cTaja mporpeccupoBats. Eciau B urone 1994 r. monst HaceneHUs, KOTOPOMY
JeHer OBbLJIO HEeJOCTATOYHO Aa)Ke Ha MOKYNKY MPOIYKTOB MHUTAaHHA, U TEX, KOMY
JICHET XBaTaJo TOJbKO Ha ey, coctaBisuia 48,6 %, To B mae 1998 r. — 70,4 % [1].
[Tpu sTOM CilemyeT ydecTb, 4TO CpelHsis 3apaboTHas mara B T. HoBonBuHCKe
ObLi1a BBIIIIE CPETHEOOIACTHOM.

BTOpaH 10 3HAYUMOCTH Hp06neMa — OTCYTCTBHUEC HOPMAaJIbHBIX >XWJIWAII-
HBIX ycioBuid. Kaxkmas yerBepras ceMbs B TOpOJE HYXKIAETCS B PACIIMPEHHU
KWIIIONIAAN Wik  OJjaroycTpoiictee. Ota mpoliieMa 0COOCHHO 00OCTpUIach B
nocjeHee JEeCATUIIETHE, TIOCKOJIBKY JXKHIUIIHOE CTPOUTENHLCTBO MPAKTHUECKU
OCTaHOBUJIOCH.

3a roapl pehopM OOOCTPHIMCH W JPYrHe NPOOJIEMBI: KOJIOTMYECKas,
POCT MPECTYIHOCTH, YIPABIIEMOCTh TOPOJIOM, HU3KU YPOBEHb HPABCTBEHHOCTHU
u ap. [1].

CmeHa cOOCTBEHHHKA Ha Ipaoo0pa3yronieM NpeAnpusITHE He H3MEHMIIA
YCTAHOBKY HaceleHWs. TpeThsi 4acTh TOPOKaH yBEpPEHa, 4To CyIp0y Tropoja
npenonpeaenser komOuHar. TpaTulIMOHHOE BIMSIHUE TPagoo0pa3yIoniero npesi-
NPUATHS HA J)KU3HBb TOPOJA MPOYHO 3aKPEIUIEHO B OOLIECTBEHHOM CO3HAHUH, YTO
OoTpaxkayio peanabHOe ToJjiokeHne. Monoropoga B CoBerckom Coroze OBLIH 10
CYTH celuTeOHBIMH 30HAMH KPYIHBIX Npeinpustuii. Ha OanaHnce Takux mpen-
npusTii, kak Hopubckuil MeTamryprudeckuii 1 MarHuToropckuii MeTajypru-
YecKuii KOMOMHATBI, HAXOJUIUCh HE TOJIBKO KUJIbE, Mara3uHbl, CTOJIOBBIE U T. 1.,
HO U XJ1e003aBOBI, TOPOJICKONW TpaHCIIOPT. Bece ropoackoe X03siCTBO B T10100-
HBIX CIIy4asx CO3/aBajiOCh Ha CPEJICTBA MPEANPHATHS WIH MPOPHILHOTO MHHU-

8*
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CTEpPCTBAa M JKCIUIyaTHPOBAIOCh COOTBETCTBYIOIIMMH IOAPA3ACICHUAMH IIpe.-
npusitid. [locenku 1 MOHOTOpOJA ABISUTUCH MHPPACTPYKTYPOH MPeANPUATHA.

Cwmena ¢opMsbl BacTu, Heyaauu pedopM, oOOHUIAaHUE HaceTeHus, Oe3pa-
00THLIa, C OXHOW CTOPOHBI, OPOIMIN HEOBEPHE M CKENTUIM3M II0 OTHOIIEHHIO
K TOPOJCKHMM BIACTSM, YTO XapakTepHO I Bced Poccuu; ¢ npyroil — ycunuin
YCTAHOBKY HAaceJIeHHsI Ha MaTEpPHAINCTCKYIO POJib B TOPOJE TPagoo0pas3yrolero
HIPEONPHUITHS.

Pedopmer B 00miecTBe BHICBETIIIM 0COOYIO, HHCTUTYIIMOHATBHYIO (DyHK-
LU0 TpagooOpasyomux npeanpustuid. HebnaronpusatHas KOHBIOHKTYPa PBIHKA,
craj MPOU3BOJICTBA, B IEJIOM HEycToWuMBas paboTa rpagoo0pasyromero mnpes-
MPUATHS CTABST MOJ YTPO3y COLUAIBHYIO O€30aCHOCTh TOPOXKAH.

Hunst pemieHus npo6iieM MOHONPO(UIBHBIX TOPOAOB B ['ocynapcTBEHHOM
Hdyme paccmarpuBaeTcs MPOEKT 3akoHa «O MyHHIUNAIBLHOM OOpa3oBaHHMU Ha
OCHOBE MPOMBIIUIEHHOT'O IPago0o0pas3yIoIiero npeanpusTi», KOTOPbIi Mpearo-
maranock npuHATh B 1998 1. DTOT 3aKOH OPHEHTHPOBAH HA MOJTAITHOE pPEIICHNE
mpobIeM MOHOIIPOPIIBHBIX TOPOJOB, OJHON M3 KOTOPHIX SIBISIETCS] PETYIHPOBA-
HUE B3aMMOOTHOIIEHHH TPOMBIIUIEHHOTO TPagoo0pa3ylomero MpenpusITus
OpraHaMM MECTHOT'O CaMOYIIpaBJieHHs. B 3TOM mposBIseTcs CYIIHOCTh JOKYMEH-
Ta, 3aTParuBaroOIIEero OCHOBY COIIMAJIBLHON KU3HU TOpO’KaH M HANpaBICHHOTO Ha
€€ BOCIIPOU3BO/ICTRO.

BwMmecTte ¢ Tem aeiicTByroIas BIacTh B PETHOHAX HE COBCEM 3aMHTEPECO-
BaHa B NPHMHATHM JAHHOTO 3aKOHA, IOCKOJBKY 00NacTh, PecIlyOJIMKa JIMIIATCS
MpaBa MOHOIIOJNBHOIO paclpefelicHHs 4YacTh COOMpAeMBIX HAIOTOB, KOTOpPBIC
MOWIYT HA HY>KIbl MOHOIIPO(QHIBHOTO FOPOAA.

XO0Ts rocyapCTBEHHBIH MHTEpeC B CTaOMIM3alUMM COLMAIBHOW obcTa-
HOBKH B MOHOTIPO(MIIbHBIX TOPO/IaX HAJMIIO, B POCKT 3aKoHa (CT. 1, 2) BHOCSTCS
OIIpe/ieNICHHbIC OrPaHUYEHHs HAa BO3MOKHOCTh OTHECEHHs TOPOJIOB K MYHHIIU-
HNaJIBHBIM 00pa30BaHUsIM Ha OCHOBE MPOMBILIUICHHOTO IPasioo0pasyIoLIero npei-
npusitust. Tak, s oTHeceHus r. HOBOJBHMHCKA K YHCITYy TOJOOHBIX MOCETICHUH
TpeOyeTcsi coOIII0JICHNE CIIEeAYIONIMX YCIOBHN: Ha MPOMBIIUICHHOM Tpajoodpa-
sytomeM npeanpustud OAO «Apxanrensckuii LIBK» nomkHO ObITH 3aHATO HE
menee 30 % ot oOmiero uncia TPyIOCIIOCOOHOTO HACEIEHHS TrOpoj/ia; Ha CBOEM
OanaHce TpennpusTHE JOJDKHO MMETh OOBEKThl WHKEHEPHOH, TPaHCIIOPTHOM,
coLuanbHON MHPPACTPYKTYpHl, oOciyxuBatomue He MeHee 30 % HaceneHus ro-
pola; HaJoru rpagoo0pas3yroIiero NpeAnpHusITUs JOJKHBI COCTaBIISATH HE MEHEe
50 % moxomHO# YacTh OOJPKETa MYHUIUITAILHOTO 00pa30BaHUs; TOPO HE JI0JI-
KEH UMETh CBSI3U TOPOJICKHM TPAHCIIOPTOM C JPYTUMH MECTHOCTSIMH, /I JKUTE-
1 HoBoABHHCKA MOT'YT TPYIOYCTPOUTHCH.

[IpoexT 3aKoHa COAECPIKUT COIMAIbHBIC TApaHTUU ¥ KOMIICHCAIMH IPajIio-
oOpasymwiemy npeanpusataio (cT. 9). Peanusanus 3TUX rapaHTHi CriocoOCTBOBA-
na Obl pelIeHUI0 aKTyaJIbHBIX mpobiieM ropona. [loatomy ropona c rpamoobpa-
3YIOIIMM TIPEANPHUATHEM 3aWHTEPECOBAHbI B CKOPEUIIEM NPUHITHM JaHHOTO 3a-
KoHa. BcTaet Bompoc, BEITOAHO JTK 3TO TpagoodpasyroniemMy npeanpuaruio? Bens
peyb UAET O COACPIKAHUN OOBEKTOB COI[MAJILHO-OBITOBONH HH(PACTPYKTYPHI, KO-
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TOpas B yCIOBHSX PBIHOYHOW IKOHOMHKH TSDKEIBIM OpeMeHeM Jleriia Ha IDIedn
KOJIJIEKTHBOB PEPOPMUPYEMBIX TPEATIPUSTHA.

Ha namm B3risin, MHCTUTYIMOHANIBHAS POJIb MIPEANPHUTHI, TeM OoJiee rpa-
I000pa3yroInX, He TOJIBKO COXPAHSETCs, HO MOBbImaeTcs. M BoT mouemy.

Bo-nepBbix, Ha ApxanrenbckoM L[BK 3amsTo oxomo 10 ThIC. 4elnoBex.
DT0 0O3HAYaeT, YTO MOYTH B KAKIOW TOPOACKON CEMbe €CTh PaOOTHHK Irpaoodpa-
3yIOIIero npeanpuatus. JKu3HeneaTeIbHOCTh €r0 U KU3Hb TOpoJa Hepa3phIBHO
CBSI3aHBI TE€M, YTO OJHU W T€ e IIOIH BBITIOIHSIIOT PO paOOTHUKA TPEIAIpPHUs-
THSI K TOPOJICKOTO KHTEIS.

Bo-BTOpBIX, TOPOA U €ro CTPYKTYphl 00ECTICUNBAIOT MUTAHUE, BOCIIUTA-
HUe, o0ydeHHe, IeYeHHe, TPOKUBAHKE, TOCYT BceX pabOTHUKOB KOMOWHATA. DTO
03HaYaeT, 4To Topoj GOpMHUPYET U MOAAEPKUBACT HA HAIUIEKAIEM YPOBHE CIIO-
COOHOCTh PAOOTHUKOB K TPYy — T. €. Ka4eCTBO paboyeii CHIIBI.

B-Tpertbux, Oyayiiee rpagoodpa3yromero NpearpusITAs CBSI3aHO C MOJIO-
IBIM TIOKOJICHHEM. YWUTH OT y4acTHs B BOCHHUTAaHWH, OOYYEHWH, COIMAIU3AIIUN
JUYHOCTH CBOETO Oynymiero paboTHUKa KOMOMHAT HE MOXKET, 3TO M0 MEHBIIEH
Mepe HeJalbHOBUAHO. KaknX MIKONBHUKOB, y4YalIUXCsl MPO(TEeXydusInina, CTy-
NEHTOB TEXHHUKyMa MBI TOTOBHM CETOJHS, TaKHM TEPCOHAIIOM OyIeM pacrioia-
ratb 3aBTpa.

B-deTBepThIX, 3HAYUTENBHYIO YacTh FOPOAa COCTABIIAIOT MEHCUOHEPHI —
ObIBIIIMIE PaOOTHWKKM KOMOHMHATa, €ro BeTepaHbl. VIMEHHO crapimee MOKOJIeHHE
3aKJIaBIBa€T B MOJOIBIX JIIOJITIX OCHOBBI HPAaBCTBEHHOCTH, (popMHpyeT OecrieH-
HBIC 111 paOOTHHKA KadecTBa — CaMOCTOSTEILHOCTD, TPYJOII00HE, OTBETCTBECH-
HOCTbh, aKTUBHOCTh. COXpaHEHHE YBaXXHTEIHHOTO, IIEHHOCTHOTO OTHOIIIEHUS Be-
TEPAHOB K MPEIIPHUITHIO — HETIPEMEHHOE YCIIOBHE JOCTOWHON CMEHBI TIOKOJICHUH
pa6OTHI/IKOB. HOMOIIH: BETCpaHaM — MaTcpuajibHas, IMCUXOJOTHYCCKaA, COIHUAIIb-
Has — 03HaYaeT co3Janue atMocdepsl T0BepHsl K pyKOBOJICTBY KOMOMHATA, a B3a-
UMHO — (opMUpOBaHUE aTMOoc(]epbl BEICOKOH HPABCTBEHHOCTH, YTO AOCTATOYHO
Ba)KHO IS JTFOOOTO TPYJJOBOTO KOJIJICKTHBA.

WHctuTynmoHansHast posib NPEANPHATHI AUKTYeT HEOOXOAMMOCTh Tec-
HOTO COTPYIHUYECTBA C TOPOJICKOH BIacThIO. Ha 3TO yKa3bIBarOT caMu TOpOKaHe.
o 40 % pecnoHIEHTOB MONATAIOT, YTO NPU YCIOBUW OOBEIUHEHHS YCHIUH M3-
PHH ¥ PYKOBOJAUTEINCH KOMOMHATA, IPYTUX MPEANPHATHIA TOPOIa MOKHO YCIIeHI-
HO pelIaTh Ha3peBIIUE COIMATLHBIC TIPOOIEMBI.

CIIMCOK JIMTEPATYPbBI

[1]. Aperano A.A., YassuoBckuit B.U. [Ipobuemsr cormanpHoi 6e3-
OTNACHOCTH TOPOJIOB C 3KOJOTHYECKH BPEIHBIM TPagoo0pasyronmM NpeanpustueM //
Oxkonorust CeBepHoit J[BUHBL - ApxaHrenbek,1999. [2]. Tyt 8 XXI Bek. Ctparernueckue
npoOJIEMBI U MEPCIEKTUBBI POCCUIiCKOM dKoHOMEKH. - M., 1999. [3]. Ctpykrypa obiie-
CTBEHHOT'O BOCIIPOM3BOACTBa. - M., 1983.
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H. H. IIABJIOB

Cubupckuii rocy1apCTBCHHBIH TEXHOJIOTHUSCKUN YHHBEPCUTET

ITaBnoB Urops Hukonaesuu poxawmics B 1964 r.,
okoHums1 B 1986 r. CHOMPCKHMH TEXHOJIOIMYECKUH
HHCTHUTYT, KaHAUJAT CEIbCKOXO3SHCTBEHHBIX HAyK,
JOLIeHT Kadenpsl JecHbIX KynbTyp CHOMpCKOro roc-
YIOApCTBEHHOTO TEXHOJOTHYECKOTO YHHBEPCHUTETA.
Vmeer 6onee 20 neyaTHBIX padoT B 00JIACTH JIECHBIX
KYJIBTYP, 9KOJIOTUH.

i

AKTHUBHBIE METO/bI ITPEITIOJABAHUSA JUCHUITJIMHDBI
«JJECHBIE KYJbTYPbI»

B OeIaX MaKCHUMaJIbHOI'O HpI/I6J'II/I)KCHI/I$[ 06yqu1/I$1 K pealib-
HBIM IIPOMU3BOACTBCHHBIM YCIIOBUAM MPCAJIOKCH PAA ACIOBBIX UTP IO
OCHOBHBIM BHUAAaM JICCOKYJbTYPHBIX pa60T.

To make teaching more realistic in terms of production a set of
business games is proposed for the main types of forest culture
activities.

Co3nanue JIeCHBIX KYJIBTYp — JUIMTEIBHBI M MHOTOATAITHBIA TpOIIECC.
Omunbku Ha KakoH-T1M0O0 CTaauy MPOU3BOJICTBA U BBIPAIIMBAHUS (HENPaBUILHBIN
BBIOOp TIIaBHOW MOPOJBI, crioco0a 00padOTKM MOYBHI U T. 11.) MOTYT NMPUBECTH K
CHIDKEHHIO BO3MOXKHOU MPOAYKTHBHOCTH, YCTOMYMBOCTH M Jiaske THOENN KyJb-
Typ. KBanu¢ukanus crierpanucra mo BHIPALIMBAHHUIO JECHBIX KYJIbTYp, BO BCS-
KOM CJTy4ae Ha IIEpBOM J3TaIle, ONPEAeNsIeTCs KaueCTBOM €ro OOYUSHHUS B BBICIIIEM
yueOHOM 3aBesieHuu. Jlydime pe3ynbTaThl JOCTUIAIOTCS TOTa, Korjaa o0ydeHue
MaKCUMaJIbHO MPHOIMKEHO K PealbHbIM IPOU3BOACTBEHHBIM YCIOBHUSIM.

s 3aKkpensieHns MoJy4eHHBIX 3HAaHUK 110 UCKYCCTBEHHOMY JIECOBOCCTA-
HOBJICHHIO, Pa3BUTHS CIIOCOOHOCTH HMX KOMILIEKCHOTO HCIIOIB30BAHMUS, AaKTUBH-
3aIlii TBOPUECKHUX CHOCOOHOCTEN 00y4daeMbIX, a TakkKe MPHONIMKEHHS Tpolecca
00y4eHus K MPOU3BOJCTBEHHON NIEATEIHLHOCTH 1IeJIecO00pa3Ho MPOBOAUTH AETIO-
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BbI€ MI'PbI TI0 OCHOBHBIM BHJaM JIECOKYJBTYPHBIX paboOT (IPOEKTUPOBaHUE, UH-
BEHTApH3alHs, IEPEBO/I B TIOKPHITHIC JIECOM 3EMIIN).

I'pynmy cTyAeHTOB, Y4acTBYIOUIMX B JEJIOBOW UTpe, pa3OMBAIOT MO cie-
nyromeMy npuHIumy. Tpu mm 6oee 4emoBek (HO 00s13aTebHO HEYETHOE YHCIIO)
COCTABISIIOT apOuTpaxk. Cpear OCTaBIIUXCS BBHIOMPAIOT TJIABHOTO JICCHHYETO,
WH)KEHepa IO JIECHOMY XO3SHCTBY, JIECHHMYETO, OMOIIHMKA JIECCHUYETO, MacTe-
poB. IIpu npoBeneHnyu AEIOBBIX UIP IO OLEHKE KaueCcTBa KyJIbTYp (opMupyercs
KOMHCCHS JIECHUUECTBA.

Y4acTHUKH AETIOBOW UTPHl COCTABISIOT MPOEKT JIECHBIX KYJIBTYp Ha OC-
HOBaHUM OOCIIEIOBaHUS JIECOKYJIbTYPHOU IUIOMIAAM M JNAHHBIX, MPEIOCTaBIIsie-
MBIX TIPETIo/IaBaTeNIeM WiIN WIeHaMHu apOuTpaxa. OOcieoBaHNe OCYIIECTBISIETCS
no KpymHoMacimTabHbIM aspodorocHuMKaMm (1:500) u crmennansHO COCTaBIICH-
HeiM manaMm (1: 100). Mcrmonp3oBanue miaHOB TAaKOTo MacliTabda MO3BOJISIET C
BBICOKOW CTENCHBIO JOCTOBEPHOCTH MOJEJINPOBATH BECh MPOLECC CO3AAHUS JIeC-
HBIX KyJIbTYp B yueOHbIX mensx (puc. 1). Mccnemys y4acTKu J€COKYIbTYpHOTO
¢doHna (Hampumep BBIpYyOKY), UTpoBas KOMaHJAa MOIydaeT WHPOPMALHUIO O 3a-
XJIAMJIEHHOCTH y4acTKa, YHCJIe MHEH, WX AuaMeTpax W paclpeleseHUH IO TUI0-
[Iaad, KOJMYECTBE, BBICOTE M Pa3MEIIEHHH MOApocTa (BBICOTY IOIPOCTa yCTa-
HAaBIIMBAIOT 0 JUAMETPY YCIoBHOTO 3HaKa, 1:100) u 1. n. Omucanue jgecopacTu-
TENBHOTO paiioOHa, TOYBHI, XMBOTO HAIIOYBEHHOTO IOKPOBA C yKa3aHHEM €ro
MOIITHOCTH, 3aCEIEHHOCTH MOYBBI BPEIHBIMH HACEKOMBIMU U APYTHE JaHHBIE, KO-
TOpBIE MOXKHO HAaHECTH Ha IUIaH, IPEAOCTABISIOT YICHBI apOUTpaXxka WIN MPerio-
nasarenb. Ha ocHoBe a’po(OTOCHHMKOB OTBOAMTCS YYaCTOK W COCTaBISIETCS
IJIaH Ha OJaHKe MPOEKTa JIECHBIX KynbTyp B Macmrabe 1:10 000 ¢ mpuBsizkoit K
MOCTOSIHHBIM OPUEHTHPAM.

HeoOxomuMocTh co37aHusi JIECHBIX KyJIbTYp (CIUIONIHBIE, YAaCTUYHBIC)
WIK MHOTO crocoba JIECOBOCCTAHOBIICHHSI yCTAaHABIMBAIOT TOCIE CpPAaBHEHHUS
JAHHBIX O KOJIMYECTBE XKHU3HECIIOCOOHOIO IMOAPOCTa C JaHHBIMU, IPUBEICHHBIMU
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Puc. 1. Inan BeipyOku (dparment): 1 — menp; 2, 3 — moapoct (cocHa
OOBIKHOBEHHAs, €ib); 4 — TpoOHasl TIomaaKa; 5 — MOpyOOYHBIE OCTaTKH;
6 — X010Bas IMHUSA
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B PETMOHATBHBIX IIKATAaX €CTECTBEHHOTO BO300HOBIeHM. [lo pe3dympraram omm-
CaHMsl JIECOKYJIBTYPHOH IUTOLIaay BBIOMPAIOT METOA, CIOCO0 3aKIaJKd U TUI
KYJIBTYp, YHCJO U KPaTHOCTh YXOJOB MO rogaM. Ha mjane oTMeuaroT Bce BHIBI
paboT, KOTOpBIE peasbHO BBIOJIHSAIOT HAa TPOU3BOJICTBE (YCTAaHOBKA CTONIOOB, 3a-
KJIaJIka BPEMECHHBIX MPOOHBIX IUIOIIAM0K, Hamamka 00po3m u T. 1.). BeimonHen-
HYI0 paboTy | 3aMoJIHEHHYIO JOKYMEHTAIIIO OLEHUBAIOT apOUTPaX COBMECTHO C
npernogaBareneM. [IpencraBurens KOMaHIBl JODKEH apryMEHTHPOBAHHO 3alllv-
TUTH TIPeJIaraeMblil IpoeKT. [Ipu OTCYyTCTBHMM eIMHCTBA UTPOBAsi KOMAaH/a UMEET
MPaBO Pa3leNUThCS U OTCTaMBaTh CBOM MPOEKTHL. [l0 OKOHYAaHUM 3aHSATHS CTY-
JCHTBI PacTpeNiesIIIOT POIM Ha CIEAYIOUIYIO NEJIOBYIO UTPY C YYETOM COOTBET-
CTBUS 3aHUMAeMOM JIOJDKHOCTU B IEPBOM UTpe.

WHBenTapu3zamysi, nepeBol JECHBIX KyJIbTYp B MOKPHITHIE JIECOM 3eMIIH U
B KaTETOPHIO XO3SHCTBEHHO IEHHBIX JPEBECHBIX HACAXKICHH SIBISIOTCS BaKHBI-
MU JIECOKYIBTYPHBIMH MEPOTIPUSATHIMH, TIPU TPOBEICHUN KOTOPBIX TPeOyroTCs
HE TOJIBKO 3HaHUS, HO W ONBIT. [Ipy BRIOTHEHNH PabOT HEOOXOIUMO HE TOJBKO
00cCIieIoBaTh JIeCHbIE KYJIbTYphl, HO M 3allOJHUTh HYXXHYIO TOKYMEHTaIuo. s
WHBEHTApU3aIUK UCTIONB3YETCs IUIaH Y4acTKa W3 MpelbIaylIel HIpbl C HAaHEeCCH-
HBIMH TIOCaIOYHBIMH (TTIOCEBHBIMH) MecTamHu. [IpenBapurensHO dieHsl apOuTpa-
’Ka COBMECTHO C IperojaBareieM yOUparoT YacTh MOCAJOYHBIX MeCT (MOAEIH-
PYIOT THOENb Ca)KEHIIEB) aJIcKBATHO BHIOPAHHOM TEXHOJOTMH CO3/aHHSI U BhIpa-
mBaHus. [1o JkemaHnio y9acTHUKOB I€JI0BOM HTPHI BO3MOXKHA TEXHUUECKAs TIPH-
emMKka. Pe3ynpraThl MHBEHTApHU3aIlMH JIECHBIX KYJIBTYp PacCMaTpPUBAIOTCS, KaK
MPaBUIIO, Ha MPOM3BOJCTBEHHO-TEXHUYECKOM COBEIAHHWHU. JlenoBas urpa 3aBep-
aeTcs aHAJIOTMYHBIM COBEIIAaHWEM Ha YPOBHE JiecXo3a (aHalu3WpyeTcs Kade-
CTBO JIECHBIX KYJBTYp, IPHKHBAEMOCTh CPABHUBAETCS C HOPMATUBHOM U T. 11.).

JenoBast urpa 1o nepeBojy JECHBIX KYJIbTYp B MOKPBITHIEC JECOM 3EMIIH
MPOBOJUTCS TAK)KE€ HAa OCHOBE IJIaHA YYacTKa JIECHBIX KYJIBTYP, BHITIOJTHEHHOTO B
macmrabe 1:100 wmu 1:200 (puc.2). Jns Oonpinedt 3aMHTEPECOBaHHOCTH
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Puc. 2. ®parmeHT ygacTKka JECHBIX KyJIbTYp COCHBI OOBIKHOBEHHOM: 1 — jkn3He-
CIOCOOHOE paCTeHHE COCHBI OOBIKHOBEHHOM; 2, 3 — €CTECTBEHHOE BO30OHOBIIE-
HUe Oepe3bl MOBHUCIION B OCHHBL, 4 — ydeTHas IUIoIIaIKa
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CTYZAEHTOB IIPEICTABICHHBIN IIaH IOJDKEH OTPaXkaTh COCTOSHUE KYJIBTYP B COOT-
BETCTBUM C Pa3pabOTaHHBIM MPOEKTOM NpHU MPOBEACHUM MEPBOM JeNOBOI UTPHI.
Bcio HeoOxonumyto nHpopManuio (IUpUHA MEKIYPSANN, KOJTMYECTBO M BBICOTA
KYJIETUBUPYEMBIX KHU3HECIIOCOOHBIX AEPEBHEB, BHICOTA JEPEBHEB U KYCTAPHUKOB
HEXXEJIaTEeJIbHBIX MOPO, UX pa3MeIleHNe) UIPOBas KOMaH/Aa IOIy4aeT, aHaIH3H-
pys IUIaH y4acTKa JIECHBIX KyJbTYyp. BBICOTY epeBbeB U KyCTapHHUKOB YCTaHaB-
JUBAIOT 10 JTUAMETPy YCJIOBHOTO 3HaKa, BHIIIOJIHEHHOro B Macmrabe. KauecTBo
JIECHBIX KYJIbTYpP OLICHHUBAIOT COIVIACHO ACWCTBYIOLIMM HOPMATHUBHBIM JTOKYMEH-
tam. JlenoBasi urpa 3akaH4YMBacTCsl OOIIUM aHATU30M JICCOKYJIBTYPHOU JesITenb-
HocTH. C OTYETOM BBICTYMaeT KOMHUCCHs JieccHH4YecTBa. [Ipu 3ToM ocoboe BHUMa-
HUE HEO0OXOIUMO yIENIUTh TOMY, HACKOJBKO YCIIEIIHO BbIOpaHA TEXHOJIOTHS CO-
3aHHA JIECHBIX KynbTyp. [Ipyn HU3KOM KadecTBe KyJNbTyp OOS3aTeNbHBI MPEJIo-
YKEHHUSI 110 €€ U3MEHEHHUIO.

IIpeanaraemplil 34ech KOMIUIEKC AEIOBBIX UTP apOOHPOBaH MPH MPENo-
JnaBaHUU Kypca «JlecHble KyapTypbel» B KpacHOApPCKON rocynapCTBEHHOH TEXHO-
JIOTHYECKON akajeMuu U VHCTUTyTe MOBBIMIEHUS KBANU(UKAIIMHA PYKOBOISIIUX
PabOTHHUKOB JiecHOTO X03sricTBa Cubupu u lansHero Bocroka (r. JJMBHOTOPCK).

Mocrynuna 17 HosOpst 1995 .
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A T'OJIAKOB, U.C. BEKPALIEBA, E.B. PYJ[AKOB

ApXﬂHFeJ’ILCKI/Iﬁ FOCYL[apCTBeHHBIﬁ TEXHUYECKUH YHUBCPCUTCT

TonskoB Anekcannp JmMurpueBud pojauics B
1939 r., okonumn B 1969 r. Jlenunrpaickyro yeco-
TEXHHUUYECKYIO aKaJEeMUIO, KaHAUOAT TEXHHYECKHUX
HayK, JIOIEHT Ka(eIpsl JECONMMIbHO-CTPOraJbHBIX
MPOU3BOJCTB APXaHI€IBCKOTO T'OCYIapCTBEHHOIO
TEXHUYECKOro YyHuBepcurera. Imeer Oonee 40
MIEYaTHBIX TPYZOB B 00JIACTH MEXaHHUYECKOH TEXHO-
JIOTHH JIPEBECHHBI M U3Y4EHHUs II0OKa3aTeNeil MeXaHu-
YECKHX CBOUCTB MHJIONPOLYKLIHUH.

K BOITPOCY YTOUHEHUSA TEXHOJOIMYECKUX PACYHETOB
OBPE3HbBIX CTAHKOB

[TpuBenensl mompaBoYHble KOI(GUINUEHTH (PAKTHIECKOTO
BBIX0/1a 10Ty (haOpHKaTOB MUIOMATEPUATIOB NIPH PAaMHOM PacTIMIIOBKE
OpeBeH XBOWHBIX MOPOI.

The correction factors for the actual output of semifinished
items of sawn timber are given for frame sawing of coniferous logs.

ITpou3BOAUTENBHOCTE OOPE3HBIX CTAHKOB, paOOTAIONINX B JIECOMMIIBHBIX
MOTOKaX, KaKk MpaBWIo, Hegoucnonb3yercs®. s noBelmeHus ko3¢ (UINEHTOB
3arpy3Kd CTAHKOB HEOOXOJUMO TEXHOJIIOTUYECKHE CXEMbI YYacTKOB OOpE3KU
MPUBECTH B COOTBETCTBUE C TIPUMEHSEMBIM OpPEBHOIMIIBLHBIM 000PYIOBAaHHEM H
MPOM3BOJCTBEHHON MOIIHOCTBIO JIECONMJIBHBIX 1IEXOB, a TaK)K€ IOBBICUTH TOY-
HOCTb TEXHOJIOTHYECKHX PAacyeTOB MPH MPOEKTUPOBAHUH.

MsI uccnefoBai IKCHEPUMEHTAIBHBIE 3aBUCUMOCTH, KOTOpBIE IO3BO-
JISIIOT MTOJIHSITH TOYHOCTh NPOEKTHBIX PACYETOB YYaCTKOB OOPE3KHU T0COK.

VYcnoBus SKCIEpUMEHTAa: paMHasl PacHuiIoBKa OpeBeH XBOWHBIX IOPOJ
nraMeTpamu 14...36 cM 1o ONTHMalIbHBIM Opycopa3BalbHBIM MOCTaBaM TPYIIa-
MU OIWH—JIBA YETHHIX JMaMeTpa Ha IMocTaB. JeTOBBIMU CUHTAIM TOPOBUIH,

* TomsixoB A.Jl., Hanwnosa ['.H. MccnenoBanue 3arpy3ku 0Ope3HBIX CTAHKOB //
JlecH. xypH. — 1995. - Ne 2 — 3. — C. 200 — 202. — (V3B. BbICII. y4€0. 3aBECHHMIA).
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MHUHYIOIIME JIFOKHM JJISI  OTXOJOB, PpACIOJIOKEHHBIE HEMOCPEICTBEHHO 32
pamamu. ['opOBUIM JOJKHBI UMETh YYaCTKH TOJIIMHOW Ooyice 16 MM M JUTMHOM
He MeHee | M.

B pesynbrare BappupoBaHHs AHaMETPOB, (hopMbI OpeBeH, a TakKe pas-
JUYHBIX TPOM3BOJCTBEHHBIX YCIIOBHH (DaKTWYECKHH BBIXOJ MOTYy(paOpUKaTOB
(TOHKUX JJOCOK U JICJIOBBIX FOpOBUICH) N3 OpEBHOMMIBHBIX CTAHKOB OTJIMYACTCS
OT IUTAaHUPYEMOT0 KaK IO YHCITy, TaK M IO pa3MepaM. BmecTo gacTi TOHKHX J0-
COK MOTYT ITOJy4aThecsl TOPOBIIIM, a BMECTO JICNIOBBIX TOPOBIICH — «TOPOBIIbHBIC
cpe3ku». ['opObUIBHBIE CPE3KH OOBIYHO YAAJISIOTCS U3 MOTOKA 1Moy(hadpukaToB
M Ha YYacTOK OOpEe3KH He MOCTymaroT. JlenoBble TOpObLTH B 3aBUCUMOCTH OT
TEXHOJIOTHYECKOH CXEMBI JICCOMMWIBHBIX ITOTOKOB MOTYT HPOXOAWTH Yepe3 yda-
CTOK 00pe3KH Ui 00pabaThIBaThCsl MapaslieIbHBIM IOTYIIOTOKOM.

[Mockonbky MEXIYy y4acTKaMH PAaCIWIOBKH OpeBEH U OOpPE3KH TMOJTy-
(abpukaToB BCerna €CTh MECTO Ul HAKOIUICHHS W BHIPABHUBAHUS MOTOKA IO-
CIIeTHUX, TO pacdyeThl YYacTKOB OOpPE3KH HEOOXOAMMO MPOBOIHTH IO BEPOST-
HOMY CpPEIHEMY BBIXONY.

Koaddumment mryqanoro Beixoa noiayhadbprkaros

Z
K i % )
i
rae Z, U Zy o, — COOTBETCTBEHHO YHCIIO MOMy(HhaOpUKATOB 110 MOCTaBy (HOMHHANb-
HOE) M cpemHee (haKTHYECKH BBITUIINBAEMOE W3 OpeBHA, IIT.

[lo mammMm HaOMFOAEHUAM KOA(D(PHUIIMEHT BBIXO/Ia TOHKUX JAOCOK ITPAKTH-
YeCKH HE 3aBHCUT OT HOMHHAJILHOTO JTMAMETpPa pacluiiBacMbIX OpeBeH U B pac-
YyeTax IpU PacluiIoBKe OpeBEH OJHOI0 YETHOTO AMaMeTpa OJHUM IOCTaBOM MO-
XKeT OBITh IPUHAT paBHBIM 0,72...0,82, TpH pacnIOBKE IBYX YETHBIX JHAMETPOB
oxuuM nocrasom — 0,60 ... 0,68.

OKCIepuMEeHTAIbHAS ~ 3aBUCH-

MOCTh KO3(HUIIMEHTA BBIXO/IA JCTOBBIX g 1 T
roposuteli K, OT auaMeTpa pacluinBa- 05 /

eMbIx OpeBeH O mpen- cTaBieHa Ha pHC.

1. HaubGonbmee 3nauenune K, = 0,65 ” }
HaOroIaeTcs TPU PaclWIOBKE OpeBeH 4 7] 22 % W dm

nuamerpamu 24...30 cm.

Ha puc. 2 mpexacrabineHa cBA3b Puc. 1. 3aBUCHMOCTb OTHOCHTEIBHOTO
MEX]ly pacueTHOW JUIMHOW Mmoyy(aOpu- ITYyJHOro BEIXOJA TOpOBLIEH OT aua-
KaTOB, MEPEMEIIAIOINIUXCS B IIOTOKE II0- METpa PACIHINBACMBIX OPEBEH
CJIe yJacTKa pacluaoBKU (0€3 TOPIIOBKM) U MOMAJAIONINX Ha YYACTOK OOpE3KH, U
IMaMEeTPOM paclWINBAaeMbIX OpeBeH. 3aBHCUMOCTh CpeIHEH UIMHBI oy hadpu-
KatoB ly ¢, OT AnMuHBI pacnuanBaemMoro OpeBHa | otTpaxaer ko3 dunuenr Ki:

ltb-CP )

/
IIponomKUTENEHOCTh BCIIOMOTATENBHBIX ONepaluil t,, HermepeKkpbIBaeMas
MPOJIOJDKUTENILHOCTRIO  00pe3kn  (olleHKa u OaszupoBaHue monydadpukara,

K, =
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Ki \
T S
08 Puc. 2. I3MeHeHne OTHOCHUTEIBHOM IJIH-
= HBl T0y(haOpHKaTOB MpH PaMMIOBKE
16 T OIHUM TIOCTaBOM OpEBEH [BYX YETHBIX
) \\ quameTpoB: 1 — mocku, 2 — ropObLIH
04

% 18 2 % H0  dgn

MTOTHACTPOIKa MMOCTaBa M), 3aBUCUT OT MHOXKECTBA OOBEKTHBHBIX U CYOBEK-
TUBHBIX (hakTopoB. Ha ocHOBaHHMHU pe3ynbTaToB HAOIIOAECHHA MOXHO CIENaTh
CJICOAYIOINE OPUCHTHPOBOYHLBIC BLIBOABI.

1) Ilpu BHIMONHEHWM BCIOMOTATENBHBIX ONEpaIii BPYYHYIO CpeaHee
3HaueHue t, nexut B npeaenax 1,9 ... 4,7 ¢, yBenu4uBasch C poCTOM JUaMeETpa
pacnmuiimBa€Moro CbIpbsi B COOTBETCTBUU C YBCIMYCHUCM GILI/IHI/ILIHOI\/'I u O6HJ,'CI\/'I
Macchl Toiy(padpHUKaToOB, TMOCTYMAIINX HA YYACTOK; MMPH MPOITycKe ropObLIeih
U TOHKUX OOpE3HBIX NOCOK Yepe3 OOpe3HOH CTaHOK TPAH3UTOM IPOAOJKHUTEIb-
HOCTh BCIIOMOTATENBHBIX ONepanuii com3sMepuMma c t, s HeoOpe3HBIX JIOCOK;
00pe3HbIX JIOCOK MOXET MOCTyNaTh Ha Y4acToOK 00pe3ku
4 ... 16 % ot 0011ero 4ncia TOHKUX JOCOK (BBINMJIMBAIOTCS U3 30HBI IUIACTH OpYy-
ca Ha paMax BTOPOTO psiza).

2) Ilpu BBITTOJIHEHWH BCIIOMOTATEIBHBIX OIEpaldii ¢ MOMOIIBI0 MeXa-
HU3MOB (yCTPOWCTBO MOINTYYHOH BBIIaYH, IEHTPUPYIOIIHNA MAHUITYJISATOP IS
OOpPE3HBIX CTAaHKOB C CHUMMETPUYHBIM DPa3ABMKECHUEM MWi) {, OrpaHMYUBAETCS
OBICTPOACHCTBIEM MEXaHM3MOB M pa3pellaroleii cnocoOHOCTBIO omeparopa U
HaXOJIUTCS B TEX e Mpejenax, YTo ¥ IIPH PyYHOM 0a3upoBaHMU.

VK 674.05

T.A. HIETIEJIb, M.JI. ®JIEUIIIMAH, A.A. ITYMHUJIOB

ApXaHreJbCKUI rocyAapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET

lenens Teopruit AnekcaHApoBHY pOAMICA B
1935 1., oxonums B 1958 r. JIeHMHTpaacKoe BhICIIEE
HHXEHEPHOE MOPCKOE YYWIIMIIE, JOKTOp TeXHHUe-
CKHX HayK, mpodeccop, 3aBemylomuil Kadempoit
JNEKTPOTEXHUKH APXaHIeNIbCKOTO TOCYIapCTBEHHO-
TO TEXHHUYECKOTO YHUBEPCHTETA, YJICH-
KOPPECTIOHACHT ~AKaJeMHH 3JIEKTPOTEXHUYECKUX
Hayk Poccuiickoit ®eneparmu. Mmeer Gomee 100
MIEYaTHBIX TPYJOB B OOJNACTH 3JIEKTPOTEXHOJIOTHH U
INEKTPUPUKATINH.
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IymunoB Anekcanap AHATONbEBUY POAMICS B
1956 r., oxonumn B 1979 r. ApxaHrenbckuil jeco-
TEeXHHYECKHH WHCTUTYT, KAaHAUIAT TEXHHYECKUX
HayK, JOLEHT KadeIpbl 3IEKTPOTEXHUKH ApXaH-
TeNbCKOTO TOCYIAapCTBEHHOTO TEXHHYECKOTO YHH-
Bepcurera. Imeer okono 20 neyaTHeIX paboT B
00IIacCTH TEOPEeTUYECKON DIEKTPOTEXHUKH M DIIEK-
TPOCHAOKEHHS IPOMBIIIIICHHBIX MIPEAPUATHH.

*h

INPUMEHEHUWE NTHAYKIIMOHHOI'O HAI'PEBA
VIS TIPEJOTBPAINEHUSA CMEP3AHUSA HACBIITHBIX I'PY30B

PaCCMOTpeHBI BOIPOCHI KOHCTPYUPOBAHUA, pacdeTa U HCCIC-
JOBaHUA pa60q1/1x napamMeTpoB PIH,Z[yKL[HOHHOfI YCTAaHOBKM  UIL
NpeAOTBpAIICHUA CMCP3aHUA KaMCHHOI'O YIJISI B 6yHKepe CHUCTCMBI
TOINIMBOIIOJaYH 3H€KTpOCTaHL[HI>‘I.

The questions of designing, calculating and investigating the
working conditions of the induction plant have been analysed with the
aim of preventing coal freezing in the fuel supply system of power sta-
tions.

OnHolt U3 cepbe3HBIX Mpo0IeM, BO3HUKAIOMINX B 3UMHEE BpeMs IIpH pabo-
TE€ CHCTEM TOILTMBOIIOAYM YTOJNBHBIX JIEKTPOCTAHINHN, SBISETCS CMEp3aHne Ka-
MEHHOTO yIJIs B OyHKepax M IpH ero TpaHCIIOPTUPOBKE.

Ha TOLI-1 ApxaHrenbckoro nesuioi03Ho-0ymaxkHoro komOunara (ALIBK)
TaKoe y3Koe MeCTO — OyHKepa JIOTKOBBIX NMHUTATeeH, BBITOIHSIIONHE (QYHKIHIO
MOANUTKH TOTUTMBHOTO TPAKTA.

0O0630p CyLIECTBYIOMHKX CIIOCO00B OOPHOBI CO CMEP3aHUEM CHIITyYUX MaTe-
puanoB B OyHKepax IoOKas3ajl Leeco00pa3sHOCTh MX HH3KOTEMIEpaTypHOrO HH-
DYKIIMOHHOTO HarpeBa. JleTanbHbIi aHanM3 (U3NKO-TEXHUYECKHX OCHOB 3TOTO
npolecca BBISIBUII BO3MOYKHOCTh CO3/[aHUS YCTAaHOBKH JIEKTPO(GHU3NIECKOro JIeH-
CTBUSI, B KOTOPOW COYETAeTCsl MHIYKIMOHHBIA HarpeB (peppoMarHuTHOH CTau U
3JIEKTPOANHAMHYECKOe Bo3aeicTBHE. OCHOBHBIM 3JIEMEHTOM TaKOW yCTaHOBKU
CIY)KHT IUIOCKHH HHIYKTOp, KOHCTPYMPOBaHHE, pacdyeT W HCCIIeOBaHHUE Tapa-
METPOB KOTOPOT'O paCCMOTPEHO B HacTosAIIeH pabore.

MOIIHOCTh MHIYKTOpA, HEOOXOoaUMas Ui OTTaMBaHMsS YIJIS, BKIIOYAET
creyonee:

1) MoIHOCTB, pacxoayeMasi Ha HarpeB W IUIABJICHHE JIbJa, KOTOPBIH IO-
KpBIBaeT CTEHKH OyHKepa:

[Calty —11)+ 4]m,

PJ‘I: 1
T

rae C'n — YyAcCJIbHas TCIIOEMKOCTS JIbJ1a,
A- yAaclibHasA TCIUIOTa IJIaBJICHUSA JIbAA,
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m, — Macca HaMep31Iero Jb/Ia;
t; — HayanbHAs TeMIlepaTypa OKpyKatomei cpensl (mpunara —45 °C);
t, — koneunas temneparypa narpesa (0 °C);
T — BpeMs HarpeBa, T = 300 c;
2) MOUIIHOCTH, pacxoiyemas Ha HarpeB oT t; g0 1, crampHOro imucra

Maccou My,

P = CCT (t2 _tl)mCT

cT
T

rac CCT — yACJIbHas TCIIJIOEMKOCTD CTaJIH,
3)KOHB€KTI/IBHLIC IOTEPU C MIOBEPXHOCTH JINCTA
PKOHB = (X'KOHB (t2 - tl);
rac o — KO3(1)(1)I/IHI/ICHT Terionepeaadn KOHBeKHHeﬁ, U1 pacCMaTpuBacMoro

ciry4das
(X'KOHB = 01328 (tZ - tl)a

t ¢ t N
PHSJ‘I = C'1 2 - : '
100 100
rae C; — KodQQHUIMEHT JTyuenCITyCKaHus CTaNM;

5) TemIoBbIC MOTEPU 32 CYET TEIUIONPOBOJHOCTH BO3AyXa, CMEP3IIErOCs
yriisi ¥ METAJUIOKOHCTPYKIIMH YYUTHIBACT KOI(PQPUIMEHT HEYYTCHHBIX MOTEPh
Kyn=2,0[1].

Takum 00pa3om, 00IIHe TEIIOBbIC TIOTEPU COCTABST

PT.H = KH.H. (PKOHB + Pmn);

MOIIHOCTh UHIYKTOPa, HEOOXOAUMAst JJIsl OTTAMBAHUS YTJIs,

POZ = PCT + PJ‘I + PT.H'

4) motepu U3Iy4IeHHEM

Jnig npuHATHIX yciaoBud noxyuuMm Py, = 7,1868 kBT.

Ternooit KIT/]
— PCT + PJ'I

r P02 ,

yto coctaBuT 90,5 %.

Pasmepbl MHAyKTOpa, PacrojOXKEHHOTO B MEXpeOSpHOM OKHE OyHKepa
((0,65 x 0,65)m?), onpeiereHsI Mo MeToxuKam padot [1, 2]. Y3 KOHCTPYKTHBHBIX
COOOpakeHHH ero HapyX Hblid quamerp Oy, mpuHAT paBHbIM 0,6 M, BHYTpEHHHI
d 18 — 0,1 M.

CKOppeKTHpOBaHHAs yJeNbHasg MMOBEPXHOCTHAs MOIIHOCTh C YYE€TOM
TOTO, YTO WHIYKTOP HE TIOJHOCTHIO TMEPEKpPhIBAET MexXpeOepHoe OKHO,
Pl,=11,05 kBr/m°.

Janee ObUIM OMpeEsCIICHBl aKTHBHAS MOIIHOCTE B 3arpy3ke, TIyOMHA IIPO-
HUKHOBEHUSI 3JICKTPOMArHUTHOM BOJIHBI B CTEHKY OYHKepa, HaNpsDKEHHOCTh Mar-
HUTHOTO TOJISl HA €€ TIOBEPXHOCTH M B MHAYKTOPE, pEaKTHBHAS MOIIHOCTh B WUH-
IYKTOpE, 3arpy3Ke U 3a30pe, aKTUBHAS U PEaKTUBHASI MOIIHOCTh CHCTEMBI HHAYK-
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Top — 3aroToBka. Dnekrpudeckuii KI1/ pasen 76,9 %, ko3 dunmeHT MomHocTH
— 0,805, Tok B uHIykTope — 67,1 A, unciao BUTKOB uHAykKTOpa — 73. [Ipu mpoxo-
JISIIIEM IO MarHUTOIIPOBOIY MAarHUTHOM 1noToke @ = 2,702 - 10° B6 1 MaruuTHOI
uHayknuu B = 0,8 T ceyenne MarHuTonpoBoaa coctasuio 3,377 - 107 M. [Ipu
2-X MaKeTax MarHUTOIPOBOJIA CEUYCHUE MTAKEeTa UMEET MPSAMOYTOJIbHYIO (hOpMy CO
croporamu d, = 2 cm, b, = 10 cM, aauHA MakeTa MPUHATA PABHOM IITMPHHE KOJIb-
11a UHIYKTOopa.

ABTOMAaTH3UPOBAHHBIN pacyeT OCHOBHBIX MapaMETPOB MHAYKIIMOHHOMN Ka-
TYWIKU OBLT MpOBeJieH Mo pazpaboraHHoi mporpamMme Ha [I9BM. C yuerom ma-
paMeTpoB paboThl OyHKepa, €ro 3arpy3kd M KIUMaTHUSCKUX YCIOBUH 3a MCXO/I-
HbIC JJAHHBIC I PEIICHUS 3aJayd ObUIM MPUHATHI HANPSHKEHUE HA WHAYKIUOH-
HOM KaTyIlKe W BpeMs, HEOOXOAMMOE JJisi OTTauBaHus yrisl. HampspkeHue Ha
katymike npuauManu 73, 110 u 220 B, 4T0 COOTBETCTBYET TPEM, IBYM U OJHOM
KaTylllke, BKIIOYCHHBIM B (asy. [Ipogo/mKuTenbHOCT, HarpeBa 3ajaBalivd
=60 ... 510 ¢ mpu mare 30 c.

B coorBerctBHM € (xy AP
STUMH JIAHHBIMH OBLIO TPO- g |spokdif h 1
BeneHo 48 pacueroB. U3me- N 4
HEHHE OCHOBHBIX XapakTe- 400r40F 90t
PHCTHK HHIYKTOpa BO Bpe- 300k 30}
MEHH OTPaKEHO Ha pucynke. 07 5 et 55
AHan3 MPUBEJEHHbIX N 0 ﬁ_\
rpaduKOB U  Pe3yIbTATOB 1001 10 : /\
pacyera IOKaspIBAacT, 4YTO  pslpl d 60 —
COS (¢ BHayage OBICTPO BO3- 0 10 260 30 480Tc 0 120 240 360 48D TC

Usmenerne kod(fpummenta MOIIHOCTH s o (1),
YIEIBHOM MOBEPXHOCTHOM MormiHoCcTH Pgy (2), Toka
unaykropa | (3), remnosoro 1, (4), sneKTpHYECKOro
N, (5) u momuoro m (6) KIIJl B 3aBHCcHMOCTH OT
BpEMEHH T (HamnpspKeHHe Ha uHAaykTope 73 B)

pactaer ot 0,72 no 0,80 mpu
T = 240 c u 3aTeM mpaxkTHye-
CKH He wusMeHsercs. Morr-
HOCTb Py, W Tok | Kk KoHIiry

BPEMEHHOT'O HHTEpBajla CHHU-

JKAIOTCSI COOTBETCTBEHHO IIprMepHO 70 10 kB1/M? 11 50 A. TertoBoii KITJI MoHo-
TOHHO yMEHbIIaeTca ¢ yBenndeHueM T, snektpuueckuit KIIJ Bo3pactaer mo
77 % 3a 300 ¢, nanee ocraeTcs npakTuuecku HemaMeHHbIM. OO0muit KITJ[ ycra-
HOBKHU nMeeT MakcumyM (70 %) mpu t = 180 c. g HanpsokeHUs Ha WHAYKTOpE
110 u 220 B 3aBUCHMOCTH aHAJIOTHYHEI.

[Nony4yeHHble pe3yabTaThl MO3BOJIMIIN BEIOPATH TAKYIO CHITy TOKa, KOTOpast
00eCIIeYHT TasiHUE JIbJ]a B KOHKPETHBIX yCJIoBHSX. C IMOMOIIBIO HAMIEHHBIX JaH-
HBIX ONpEJeNIeHl OCHOBHBIE MapaMeTpbl WHAYKTOPOB /ISl PEXKHMMa, COOTBET-
ctBytomero MmakcumaibHoMy KITJI yeranoBkm (Tt = 200 c):

Hamnpsoxenne, B 73 110 220
Toxk, A 100 65 33
Yuciio BUTKOB 62 93 187



128 I''A. llenenv u op.

WnnykunoHHass  HarpeBaTenbHash  yCTaHOBKA  3TO  KOMIUIEKT M3
9 uaaykTOpoB. Kaxxaplii MHAYKTOp MpeAcTaBiseT coOoil JBe mapaiesIbHO CO-
€/IMHEHHBIC TIOCKHE KATYIIKH 06IMM cedenneM 2 x 24 mm°. KaTymiku n3roros-
nenbl u3 npoBoaa mapku I1BJ] ceuenuem 2 x 12 MM, WNuaykropbl cHa0XEHBI
JBYMSI ITAKETaMH MarHUTOIPOBOJIOB, COOPAHHBIX M3 JIUCTOB AIEKTPOTEXHIUUECKON
cramu 9330.

OnexTpocHaOXeHNEe YCTAaHOBKM OCYIIECTBISUIM OT ILIEXOBOWM 3JIEKTpHYe-
ckoii cetn 3 x 380 B. MakcumManbHasi TOKOBasi Harpy3ka Obuta npunsTa 150 A.
[Ipu BkItoueHuM B pasy Tpex HHAYKTOPOB M COCTUHEHUH (a3 M0 CXeMe «3Be3J1a»
HaIIpsDKEHUE HA OJHOM MHAYKTOpe cocTaBisuio 75 B. IlonHas pacueTHass Makcu-
MajibHasl MOIIHOCTH YCTaHOBKHU — 150 kBA, akTuBHas mourHOCTh — 36 KBT. s
KOMIICHCAIIMA PEAaKTUBHON MOIIHOCTH BBIOpaHa KOMIUIEKTHAs KOHICHCATOPHAs
6arapess KbH-0,38-100-5043.

YcraHoBka CMOHTHpOBaHA Ha OyHKepe 1-B NOTKOBBIX MUTaTeNel TOTLTUB-
Ho-TpaHcrnopTHoro 1exa TOLl-1 ALIBK. Ona npomna HaTypHBIE U SKCILTyaTalu-
OHHBIC HUCTBITAHUS U MOKa3alia cebs HaZe)KHO padoTaromiell B pa3InIHbIX TEXHO-
JIOTUYECKUX pPeXUMaxX U KIMMAaTUIECKUX YCIOBHAX.

B tsxensix pexxnMax skcryatanuu (10 MUH B TeUeHHE KaXKJ0TO yaca MpH
TeMIiepaTrype okpysxatomiero Bosayxa —37 °C) motpebiiseMas 3a CyTKU JIEKTPO-
sHeprus coctaBmia okojo 200 kBt-u. B pe3ynbrare 3aMeHBI TSHKEIOr0 PYyYHOTO
Tpy/a IOCTUTAETCs CYLIECTBEHHAsI SKOHOMUS 10 GOHIY 3apabOTHOM TIIATHI.

CIIMCOK JIMTEPATVYPhBI

[1]. KyBanauu A.B. WHAyKUHOHHBIH HarpeB (eppoOMarHUTHOH cTanu.- M.:
Dueproatommsaar, 1988. - 198 ¢. [2]. llemens I'.A. Onpesenenue napaMeTpoB Mpo-
Lecca MHIYKIMOHHOTO HarpeBa (eppoMarHuTHbIX craneit // JlecH. xypH. - 1993. -Ne 4. -
C.112 - 119. - (M3B. BbICIIL y4€0. 3aBEICHUI).

VK 630%867.5

B.I1. OPJIOB, KO.JI. OPLEB

VYpanbckas TOCyIapCTBEHHAs JECOTEXHUYIECKask aKaJeMust

Opnos Bnagumup Ilerposuu poxmicst B 1937 r.,
OKOHUMI B 1959 1. YpanbCkuil MOMUTEXHUYECKUI
WHCTUTYT, KaHAWAAT TEXHUYECKUX HayK, IOLEHT
Kadenpbl XMMHYECKOH TEXHOJOTHH Y PallbCKOit
TOCY/lapCTBEHHON  JIECOTEXHMYECKOH  aKaJ|eMUH.
OO0nacTh Hay4YHBIX MHTEPECOB — TEPMOXUMHYECKAs
nepepaboTKa IPEBECHHBI, BKIIOYAs CYIIKY M IHPO-
3.
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IOpbeB IOpuit JleonunoBuu pomwics B 1950 r.,
OKOHUMI B 1972 1. ApXaHreabCKUHl JIECOTEXHUYE-
CKMH HHCTHUTYT, KaHIMIAT TE€XHUUECKUX HayK, J0-
LEHT, 3aBemyloIui Kadenpoll XUMHYEeCKOH TeXHO-
JIOTUM  JPEBECHHBI YPaIbCKOH TIocyIapCTBEHHOU
necorexHuyeckor akazemuu. OOsacTh HayuyHbIX
HHTEPECOB — TEPMOXHMHYECcKasl epepaboTka apeBe-
CHHBI, IIPOU3BOJICTBO APEBECHOIO YIVI U AKTHBHBIX
JIPEBECHBIX YIJICH.

K BOITPOCY O C)KUT'AHHUU ITAPOT'A30BOM CMECH
IIPU IIUPOJIN3E JPEBECUHbI

CocraBneHa KOMIBIOTEpHAs MpOrpaMMa pacdera W KOHTPOJIS
nporecca CKUTaHWs Mapora3oBOil cMECH IPH TEPMOXMMHUYECKOIL Ie-
pepaboTKe JpeBECHHBI.

The computer programme is drawn up for calculating and mon-
itoring the process of burning steam-and-gas mixture at
thermochemical wood processing.

Tepmoxumuueckasi mepepadOTKa IPEeBECHHBI M €€ OTXOIO0B HEemocpe/l-
CTBEHHO Ha MECTaxX 3aroTOBKM WJIM MEXaHMYECKOH 0OpabOTKM HE MOXKET OBITH
pemieHa Oe3 OIEHKHM BapWaHTOB yTwim3anwu naporazoBoit cmecu (I1I'C), obpa-
3yIOLIeHcs B MPOLECCe MUPOIH3a.

NmeroTrcs Tpy BapuaHTa yTHIN3ALUU:

koHzaeHcauus [1I'C 1151 BbIeNneHus )KUAKUX NPOAYKTOB MUPOJIN3a U CHKH-
raHve HEKOH/IEHCUPYEMBIX I'a30B B TONKE (TPAIUIMOHHAS CXEMA);

cxxuranue [1I'C 6e3 npenBapuTeabHON KOHIEHCAIIMN TTAPOB;

cxuranue [1I'C coBMECTHO ¢ TpaJULIMOHHBIM TOIUIMBOM (MasyT, IPUPOI-
HBIN Ta3 U T. 1.).

Bo Bcex BapuanTax teruio ot cxuranus [1I'C Hampasnsercst 1yt TOKpbI-
THUS TEIUIOBOTO Ae(HUINTA CYIIKH U TUPOJIN3a JPEBECHHBI.

OCHOBHBIMH BOTIPO-

caMu, TPeOYIOIIUMHU pellie- Zr—" m 1”3:
HUS TPM peau3alliM dTHX ¢ Ty m,
BAPMAHTOB, SBIAIOTCA cie- % | ”

v J

AyIOLIMe: OLEHKA  TeIIo-
TBOpHOH crtocobnoctu II'C;

PAaBHOBCCHBIM COCTAB TOMOY-  pacyernas cxema yrumusauun [IIC (M, My, My, M,

HBIX TIa30B OT CKHIAHHUA m, my, M, M, — COOTBETCTBEHHO KOJIMYECTBO HCXOJ-
III'C; xapakTep TEIIOBOrO Hoii JPEBECUHBI, ITOJBOJIUMOIO B PETOPTY TEIJIOHOCH-
OajaHca TpH  CKWUTAaHWMW Teis, apeBecHoro yris, IIIC, Bo3ayxa Ha CKHraHue
III'C; 006BbeMsl c6poca Terz- III'C  w  mTaTHOro  TOIHMBA, COpPachIBA€MOro

noHOCHTeNns (B clydae M3- TEIJIOHOCUTETIS], TOILINBA)

9 WJlecnoi xypuam» Ne 4
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ObITKa Teruia ot cxxuranus [11'C) wnm KononHUTENBHBIM pacxo] TOIUIMBA Ha MOJA-
CBETKY (B cilyyae JeUIUTA TeJa B TOIKE).

Pacuer npousBoamnm Ha 1 KT HCXOAHOM ApeBecHHBI (M, = 1 Kr), BIax-
HOCTH KOTOpO#l m3MeHsutack B mpenenax 5 ... 20 %. Temmepartypa mmponmuza
(600 °C) u temmeparypa B Tomke (He Hike 800 °C) MpUHATHI U3 OMBITA PAOOTHI
AIIMHCKOTO NHPOJIM3HO-XMMHUYECKOTO 3aBOJA, COCTaB TEIUIOHOCUTENS U Tra3oB
MUpONIU3a JPEBECHHBl AJsl MEepBOro IHMKIA pacyera — IO JIUTEpaTypHBIM
JAHHBIM. TennoTBopHass CHOCOOHOCTH MAapoOB OPTaHMYECKHX BEIIECTB,
conepxammuxcs B [II'C, coctarmsura 15 000 x/x/kr 1 OblIa paccduTaHa U3 dJe-
MEHTHOIO cocTaBa (JIETy4Me BEILECTBA, KHUCIOTHI, PacTBOpUMasi U OTCTOM-
Hasi CMOJIBI).

IMporpamma pacueTa Ha si3bike Turbo-Pascal Bkirouana HeCKOJBKO 3Ta-
moB. CHadana COCTaBIISIIM MaTepHAILHBINA OanaHc peTopThl. KomndecTBo Terio-
HOCUTENS,  MOJAaBaeMOT0 B  pETOpTy,  NpPUHUMAaIM W3  pacyera
700 x[Ix Ha 1 kr abc. cyxoit ApeBecuHbl. TeImI0eMKOCTh TEIUIOHOCUTENS Ha3HA-
YaJii KaK IMOCTOSIHHYIO BEJIMUMHY MCXOAs U3 ero coctasa. llocne yrouHeHus co-
CTaBa ra30B MUPOJU3a PACCUUTHIBAIIN MX TEIUIOTBOPHYIO CIIOCOOHOCTH U Xapak-
TEPUCTHKH Mpollecca TOpPeHUsl B TOIKE, B YaCTHOCTH TemIilepaTypy. Eciu ona
ObLIa HIYKe MUHUMAIBHO HEOOXO0IUMOM, TIOJKITFOYAJICSI BTOPOI OJI0K IIPOTpaMMBI,
II€ C yY€TOM MOIy4YeHHOU Temneparypsl ropenus [1I'C onpenensiics pacxon no-
MOJTHUTEJIFHOTO TOTIMBA LI MOACBETKH. [lo TpebGoBaHHMIO MaTepualbHOTO Oa-
JIaHCca OIpeessuId KOJIMUECTBO cOpackiBaeMOro Teronocurens M. Octasueecs
KOJINYECTBO TEIUIOHOCHUTENS CPAaBHUBAJIM C HOPMOHM €ro pacxoia UCXOAs U3 MpH-
X07a Teruia B peTopty. Ecim 3Ta pasHocts mpeBbimana 10 ... 15 % ot oburero
KOJINYeCTBa TEIUIOHOCHTEIIS, BECh LMK pacyeTa MOBTOPSIICS JIO TEX IMOp, MOKa He
JOCTHTAJICS] PABHOBECHBIM COCTAB ra30B Ha BXOZE B PETOPTY.

B pesynbraTe pacyeToB Moigy4eHo Cleayromiee.

1. BcnenctBue Hu3kol TeruioTBopHOU crnocobHoct [II'C (He Bbime
4 000 x/Ix/kr) Temnepatypa B Tornke He npesbimaina 450 ... 590 °C, npuyem co-
nepkanue roprounx komrnoneHToB B I1I'C cocrapmsiio He 6omee 15 %. Coxuranme
II'C ¢ Takoil TeMnepaTypoil TOPeHHsI BO3MOKHO TOJIBKO IPU MOJCBETKE OMOJ-
HUTEJIHHBIM TOIUTHBOM WJIH TIPUMEHEHHUH CIICIMAILHBIX KaTaIM3aTOPOB.

2. Ilpm pacxone NOMOITHUTENHBHOTO TorumMBa (Mazyta M-40), paBHOM
0,074 xr/kr abc. cyxoil ApEeBECHHBI, B TOMKE OOECNEYMBAJIOCh YCTOWYHBOE
ropenue [1I'C.

3. OO1ee KOTUIECTBO TONMOYHBIX ra3oB npu cxuranmu [1I'C cocrapmsio
5,43 Kr, KOJIN4ECTBO cOpachIBAEMOI'0 TEIJIOHOCUTENS [0 MaTepHUaIbHOMY OajaH-
cy — 4,60 kr, o TerioBoMy Oanancy — 4,66 kr. Takum o0pa3om, TemIOBOH Oa-
JIAHC PETOPTHI 3aKPBIT.

4. Tlocne 10 utepammii cocTaB TOITOYHOTO Ta3a yKe He u3MeHsuicsa. Pas-
HOBECHBIN cocTas, %: N, — 69,07; CO, - 20,27; H,O - 10,03; O, - 0,51.

Hann4me paBHOBECHOTO cocTaBa TOBOPUT O TOM, YTO HAKOTUICHHS BOJIS-
HBIX [apPOB HE MPOHMCXOJNT, & PABHOBECHOE COZIEPIKaHKHE KUCIOPOJia B TEILIOHO-
cuTene HiKe HOpMbI (MeHee 2 %).
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[IpuBeneHHBIC PE3yNBTAThl CBUIETEIBCTBYIOT O MEPCIICKTHBHOCTH J0XKH-
ranus oopasyrorerics npu nuposuse [1I'C gake B BBIHOCHOM TOIKE, XOTS C SHEP-
TEeTHYECKOW TOYKH 3PCHHS 3TO JAJCKO HE caMblil Jydiui Bapuant. [lpu atom
peIIaroTCsT PKOJIOTHIECKUE TPOOIIEMBI, CBI3aHHBIE C BRIOPOCOM OOJIBITIOTO KOJIH-
YyecTBa BPEIHBIX BemecTB B atMocdepy. K ToMy ke cOpachiBaeMbIil Ha CTaaUU
MUPOJTH3a U3JUIIEK TeIUIOHOCUTEIsI, HECMOTPS Ha €T0 MOBBIIIEHHOE BJIArOCOJIEP-
YKaHUE, MOXKET OBITh UCTIOIL30BaH JIJIs TIOACYIIIKH IPCBECUHBI.

VK 536.253:66.041

A.H. OPEXOB, 3.H. CABYPOB

ApxaHrenbCKUi TOCyJapCTBEHHBIH TEXHUUECKUI YHUBEPCUTET

OpexoB Anekceil HukonaeBud pomuics B 1953 r.,
OKOHUMII B 1976 r. ApXaHrenbCKuil JecoTeXHUue-
CKUIf MHCTUTYT, KaHAUIAT TEXHHYECKHX HAYK, JO-
LHEeHT KadeApbl TEIUIOTeXHUKH ApPXaHTeIbCKOTo
TOCYJapCTBEHHOTO TEXHHYECKOrO YHHBEPCHUTETa.
Nwmeer 6onee 50 neyaTtHbIX TPYAOB B 001aCTH HCCIIe-
JIOBAaHMS adPOJMHAMHUKU U KOHBEKTHBHOT'O TEII000-
MEHa B IUKJIOHHBIX HarpeBaTeNbHBIX YCTPOHCTBAX.

CabypoB Onyapn Hukomnaesuy poaumicst B 1939 r.,
OKOHYMJI B 1961 1. ApXaHrenbCKuii JieCOTEXHHYE-
CKUI MHCTUTYT, JOKTOP TEXHHYECKHUX HayK, mpodec-
cop, 3aBeAyioIui Kadeapoll TEIIOTeXHHUKH, HpO-
PEeKTOp MO Hay4dHO#H paboTe ApXaHTenbCKOro rocy-
JTApPCTBEHHOT'O TEXHUUYECKOTO YHUBEPCHUTETA, aKaje-
muk Poccuiickoit 1 MexayHapoIHON HMH)KEHEPHBIX
akameMuii, Poccuiickoil akageMHuu eCTeCTBEHHBIX
HayK, 3aCITy>KCHHBIN JesITeNlb HayKU U TeXHUKH PO.
Nwmeer Gonee 300 myOnmkanuii B 00JIacTH a3poau-
HAMHUKHM U KOHBEKTHBHOIO TEIIOOOMEHAa B CHJIBHO
3aKpy4YEHHBIX NTOTOKAX, WX HCIIONB30BAHMS UL MH-
TeHCU(UKAIMK TPOLIECCOB  TEIIOMAacCOOOMeHa B
Pa3IMYHBIX TEXHOIOTUYECKHUX allapaTax.

HCCJEJOBAHHUE TEIINIOOTAAYA
HA BOKOBOM ITOBEPXHOCTHU PABOYEI'O OBBEMA
HUKJIOHHbBIX KAMEP C TOPHEBBIM BbIBOJOM I'A30B

[Tomy4yeHsl ypaBHEHHS, MTO3BOJIIOIINE PACCUUTHIBATH JIOKAIb-
HBIE W CPeJHHE 3HAUYeHUS KOA(PPHUINEHTOB TEIIO0TAaYN Ha OOKOBOH
MOBEPXHOCTH paboyero oObeMa IUKIOHHON KaMephl C TOPIIEBEIM BEI-
BOJIOM Ta30B.

9*
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The equations have been generated, allowing to calculate local
and mean values of release coefficients of the lateral face of the
displacement volume of vortex chamber with end gas emission.

LuK10OHHO-BUXpEBBIE KaMephl HAIUIM IIMPOKOE MPOMBIIUICHHOE
npuMeHeHue (B TOM YMCIIe U Ha MPEeNNpUATHIX XUMHUKO-TECHOTO KOMIUIEKCa) B
Ka4eCTBE COBPEMEHHBIX HarpeBaTeIbHBIX M TONOYHBIX YCTPOMCTB, CETapaToOpoOB-
TEIUIOYTHIIN3aTOPOB, JHEPrOTEXHOJOTUYECKUX YCTAaHOBOK, TEMJIOOOMEHHBIX U
ra3oropeyovHbIX YCTPOHCTB | T.4. [2, 5]. Omnpenensercs 3To, Ipexkae BCETro, UX
BBICOKMMH TEXHUKO-PKOHOMUYECKHIMHU XapaKTePHUCTHKAMH,  KOHCTPYKTHBHOU
NPOCTOTOM, @ TaKKe BBICOKOH  HMHTEHCHBHOCTBHIO KOHBEKTHBHOTO TEILIO-
MaccooOMeHa Ha OOKOBOW MOBEPXHOCTH padodero o0beMa — B OCHOBHOM 30HE
opranm3anui  paboumx  mporeccoB.  [locmemnmii dakTop ompenenser
aKTyaJIbHOCTh palOT, MOCBSIICHHBIX AKCIEPHUMEHTAIBHBIM U TEOPETUUECKUM
WCCIIC/IOBAHMSAM  TEIUIOOT/AAa4M Ha OOKOBOWM MOBEPXHOCTH padoyero oObema
IMKJIOHHBIX Kamep [2, 3, 5-9].

B o00600menHoM BuAe cXema Te4YeHHS y OOKOBOW IOBEPXHOCTH
UUKJIOHHOHM Kamepsl, npemioxkenHast D.H. CabypoBbIM 1 Hamiemas NpuMeHeHHE
B psne pabor [2-5], uzoOpakeHa Ha puc. 1. TeueHue mpeACTaBICHO B BHUJIC
CTPYHHOTO MOTOKA, PacCIpOCTPAHSIOLIECIOCS OKOJIO KPUBOJUHEHHON CTEHKH C
MOCTOSIHHBIM paJiilyCOM IpPOJOJIbHON KpUBH3HEI R . KoopamHara X HampaBiieHa
BOOJIb TIOBCPXHOCTU KaMEpbl 110 TPAaCcKTOPpUMU IABHXXCHHA IIOTOKaA, a y —
HOpPM&JIBHO K Hed. Hauanmo KoOpauHAT COBMEIIEHO CO Cpe30M  BXOIHOTO
nmna. PacueTHOMy npesecTByeT HepacdeTHBI BXOTHOM YUacTOK JUTMHOM Xgy.
Ha »TOoM yuacTke B OCHOBHOM COCpPEIOTOYEHO BIHMSHHE  HAa TCUCHHE
0coOeHHOCTEH pacIpeelieHHs] CKOPOCTH MOTOKA B IUIMIE W B3aUMOJICHCTBUS
BXOJAIIEH B KaMmepy CTpyH C yKe
BpaIllalONIMMUCS B HEW ra3aMu.

B pabote [1] ycraHOBIEHO,
9TO B TIPUCTCHHOM IOTPAaHUYHOM
cioe Ha OOKOBOW  TOBEPXHOCTH
LUHUKJIOHHOU KaMepbl pacmpe-

JIeJIeHNe TIOTHOM CKOPOCTH MOTOKa
V  MOXeT OBIThb  anmpoKCHMHU-
Z e poBaHo  (opMyJIOit
v (y 1/14
y | b e £ EP
Vs \0
:> ST S ¢ r7e Vs — IOJTHAasE CKOPOCTh TIOTOKA
Véx él Ac Vs p
7 Z bz b Ha TPaHUIE MPUCTEHHOTO
MOTPaHUYHOTO CIIOS;
Puc. 1. Cxema pacnpoCTpaHeHHs CTPYH 8 — TOJIIKMHA NPUCTCHHOIO I10-

y GOKOBO# TOBEPXHOCTH IIUKJIIOHHOM KaMepbI IPaHUIHOTO CIIOA.
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YcTaHOBIEHO Takke, UTO KOd(D(HUIMEHT CONMPOTHBICHUS TPEHUS Ha

o v 2
GokoBoii moBepxHOCTH paboyero obbeMa UMKIOHHON Kamepsl ¢, =271, /pv;

(tw — KacaTeapHOE HAMpsHKEHHE TPEHHs Ha OOKOBOM IMMOBEPXHOCTH KaMephbl, P
— IUIOTHOCTH ITOTOKA ) 3aBHCHT OT IapaMmerpa Mg = Vo / Vg (Vo — moiHas
CKOPOCTh Ha TPaHHLE OCECMMMETPUYHOIO sApa MOTOKA, Vg, — CPEIHEPACXOTHAS
CKOPOCTB TIOTOKA BO BXOJMHBIX [IIMIAX), SBJSIONIErOCS aHAJOIOM M3BECTHOIO
mapaMeTpa CIyTHOCTH WM OTHOCHTEIBHOM CKOPOCTH CIIyTHOIO IOTOKA,

y 2
OTHOCHUTEJIBHOM ILIONIaAM BXoja motoka B kamepy f, =4f, /nD. (Di —
nuaMeTp Kamephl) u umcia Peiimomsaca Reg; =v;0/v (V — kuHemaTHuecKas

BSI3KOCTB ITOTOKA):
mpu M, <1

¢, =0018Re;”" m>* ; )
mpu M, >1
¢, =0,021Re;”" my™". (3)

B pa6ore [1] nomydeHs! Takxke 3aBUCHMOCTH JULsL ONpeeNeHus Vs U O,

KOTOpBIE MOTYT OBITh HMCIIOJIB30BAaHBI AJISl pacueTa TelyIooTJauyd Ha OOKOBOU
MOBEPXHOCTH LUKJIOHHBIX KaMep C TOPLEBBIM BBIBOJIOM T'a30B.

Paccmorpum  o0mmii  cimydaii  TeruiooOMeHa ¢ HayalbHBIM
HeoOorpeBaeMbIM y4acTKoM. be3pazmepHast niMHa HEOOOrpeBaeMOro y4acTka B
npezenax pacyeTHOH 30HbBI TEUEHHS X =X, /I, TAE Iy — paguyc sApa MOTOKA.
Kak u pampmie [3, 4], nmonaraem ¢u3MyecKue XapaKTePUCTUKH CpPelbl U €e
TeMIeparypy Ha TpaHHLE MPUCTEHHOTO IOTPAHUYHOTO CJOS MOCTOSHHBIMHU.
[TockonbKy CKOpOCTh MOTOKA YMEpEHHAs, TEIUIOBBIJCIICHHEM 3a CUeT TPSHUs
npenebperaeM. [Ipyu MPUHATBIX MPEANONOKEHUSIX WHTErPAILHOE COOTHOIICHHE
SHEPTUU MOKET OBITh 3aIIUCAHO CIEAYIOIINM 00pa3oM:

Sr
2w, -y =2 @
o pc,
rae O, — TOJIIKHA TEIIOBOTO MTOTPAHUYHOIO CIIOS;

Tw— Temmeparypa NOBEpXHOCTH TeriooOMeHa (OOKOBOW IMOBEPXHOCTH

KaMephl);
T — temneparypa cpempl;
(w — INIOTHOCTh TEIIOBOI'O IIOTOKA HA CTECHKE;
P, ¢, — INIOTHOCTb U TEIJIOEMKOCTB CPEJIbl IPH IIOCTOSTHHOM JIaBJICHUH.
[Ipeanonoxum, 4to npoduiis n30bITOUHON TeMmnepaTypsl 3 = T — T, mo
aHajoruu ¢ mnpoduiaeM ckopoctd (1) B mpedenax pacueTHOTO ydacTKa
OITUCHIBACTCSI YPABHEHHEM
1/14

S (2] 5)
9, 5,
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rae 95 = Ts — Ty — u30BITOYHAs TeMIepaTypa Cpelbl Ha TPaHUIE TEMIOBOTO
MOTPAaHUYHOTO CJIOSI.

Pacnipeniesiennst kacaTtenbHOTO — HANPSOHKCHUS  TPEHHS W IUIOTHOCTH
TEIUIOBOTO TMOTOKAa B TYpOYJICHTHOM MOTPAaHMYHOM CJIO€  OINpefensieM IO
obmenpuHATEIM  QopMmynam  [9], KOTOpBIE TOCIE€  COOTBETCTBYIOIIMX
peoOpa3oBaHuil M MOACTAaHOBKHU CTeNeHHBIX pacnpenenernii (1) u (5) mamyt

ypaBHEHHUE
-1/14
q_ %Sa(srj 6)
= 1

T Pry; vy \ 0

rae Prys — TypOynentHoe uncio [Ipararis.
CunTaem, 4TO B IpeAenax TOHKOTO, IO CPABHEHUIO C PaIUycoM
KPHBU3HBI TOBEPXHOCTH TEIUIOOTAAYH, MOTPAHUYHOTO CIOSt = Cy, T = Ty.
[epeiinsg Ha Ge3pazMepHble IEpEMEHHBIC, 3allUIIeM YypaBHEHHE (6) CIeayommuM

oOpa3om:

-1/14

C,

gi=_ (91 , @)
2Prps \ O

rae St — yucno Cranrona, St = qy / (p Cp I5Vs).

[MoncraBum B  ypaBHeHue (4) BbolpakeHuss ans ckopoctu (1),
TeMriepatypsl (5) W, HWCIONB3ys CBs3b (7), TpojenaeM yKa3aHHBIE B HEM
oIepanum:

156 & dRe, 4 1

+ = — —_— y 8
164% ' Re, dv 7' Pry o ©

raed = (8, /8)*7, X =x/ry— Ge3pasmepHasi MPOJIOTbHAS KOOPIMHATA.

Hus pemenust  (8) Bocrmonb3yemMcsi TONydeHHBIMH B pabore  [1]
dbopmynamu  ansi O0e3pa3MEpHON TONIMHBI TPUCTEHHOTO MOTPaHUYHOTO CIIOf,
d =38/ ry, ko3 uIMEeHTa CONPOTUBIECHHS TPEHUSI Cf B OTHOCHTEIBHOM CKOPOCTH
Ha TPaHUIe IPUCTEHHOTO MOTPAHUYHOTO CIOS Vs = Vs/ Vo. Ioce moacTaHOBKH HX

B (8) W BBINONHEHUS HEOOXOIMMBIX NPEOOpa30BaHUI IMOTYYUM JIHHEHHBIC
muddepeHnranbpHbIe YpaBHEHUS:

mpu My <1
—ISdB +| 0,965 — O’_83 8: =
16dx R )x
_ 0’26mao,126§70,172 ‘B;O,oos 1)?7(0,92}0,5/1?) Prﬁl5 Re 60,078; (9)
mpu My > 1

1585 (g9 076)8 _
16dx R )3

=0226mg" 13R 0152 7-00145~(0843-0454/R) py -1 R [00735 (10)

BX)>

rne R =R/r — paanyC KpUBU3HbI TPACKTOPUH ABHUKCHHUA IMOTOKA,
0

Rey — uncino Peiinonbaca, Reg = vg rp/v.
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~

Pemraem (9) u (10) oTHOCHTENBHO O :

opu My <1
5= 0,277m50’1261?_0’172(1,106—0,385/17 )*1 'B;o,ooxl><
B N (1,106-0,385/R )
x ¥ (0077+0.5/R) 1_[&} Prop Re50,073’ (11)
X
opu My > 1

§ = 0241m; M PR O52(111-036/R ) £2001 x

3 X
><)?(0,16+0,45/R ) 1_( H.y PI'—FII; Re 60’0735' (12)

(1,11-0,36/R )
x J

JlokansHOe uncio Hyccenbra IpeicTaBUM B BUJIE
Nuo = St Pr Reg v;, (13)

rae Nup — mectHoe unciio Hyccenbta, NUg = o 1o/ A;
Ol — JIOKQJIbHBIA KO (UIIMEHT TeIUIO0TAaul Ha TOBEPXHOCTH CTECHKH;
A — KO3 PUIHEHT TETIIONPOBOHOCTH;
Pr—uaucmo Ilpasgris.

Hcnonb3ys HaiinenHsle 3HaueHus O , ypaBHenus (7) u (13), a Taxke
dbopmyny s \76 [1], momyuum pacueTHble 3aBUCUMOCTH IS OIpPEICICHUS

JIOKaJbHOTO KO3 QHIIMEHTA TETUIOOT/AA4H TI0 TPACKTOPUH JIBHXKEHUSI [TOTOKA:
mpu My <1

Nu 0= 0,0232(1,106 _0’385/1?)1/16]?—0,3,/”60,551j-0,094 )?(0,037—0,335/15) x

BX
-1/16

X (1,106-0,385/R )
x|1- [%J PrPr ¢ Re ™% (14)
mpu My > 1
Nu, =0,0345(111— 036/R )" 6E—0,385m61,906j?0,1 ?3; 5 (0.0345-0338/R)
X (1,11-0,36/R ) -6
x 1—( XYJ PrPrg”  Reg™*7*. (15)

Hus toro, 4uroOer ypaBHenus (14) wu (15) HawmydmmMm oOpazom
OIMUCHIBAIA DKCIEPUMEHTANbHBIE JIAHHBIC, CKOPPEKTUPYEM WX, JOMHOXHB
Ha momnpaBovHbie KO3(QdummeHTsl K u Ky, YYHTBIBAIOIINE HEYyYTCHHBIC MPH

peIICHNN a’pOAMHAMUYECKOH 3amaun [1] Bimsaaus mapamerpos L. (L —

OTHOCHTEJbHAs JUIMHA LUKIOHHOH kamepsl, L =L/ Dy, f,ud, _ (d, —

OTHOCHMTEIBHBIA JUaMETP BBHIXOAHOTO OTBepcTHs Kamepwl, d_ . = Oy, / D) Ha

BBbIX

*B BeiBoze ypasHeHuit (14) u (15) npuanmana ygactue uax. T.I'. 3arockuna.
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0coO0eHHOCTH (OPMHUPOBAHMS MTOTOKA B IUIMIAX W HAa HEPACUYETHOM BXOJIHOM
y4YacTKe:

k=1,08+429f -023L_; (16)

K = — 1,85 |, — 0,43/ + 1,02, (17)

bIX

BenuuunHa monpaBouHbIX KOIGGUIMEHTOB K U Ky U1 OOJBIIMHCTBA
AMCIOIINX MPaKTHIECKOe 3HAUCHHE BAPHAHTOB COOTHOIICHUH T'€OMETPHICCKUX
rmapaMeTpoOB MHUKJIOHHBIX kKamep coctapiser 0,88...1,15 u numms mpu KpaHUX U3

0,7, f,.,= 0,0202 u 0,1014 mnpessimacT
yKa3aHHbIC MPEACIbI, JOCTUTas, COOTBETCTBeHHO, 0,82; 0,79 u 1,23.

IMepexons k kpurepusm Nu = o D, / A, Rey = Vi D / V 1 mpunHuMast
X=X/hy R=1Ury (r=ro/ Ry, mma Bosmyxa Pr = 0,7 u Prrs = 0,95,
ypaBHeHus (14) u (15) MOXHO MpeCTaBUTh:

PacCMOTPEHHBIX 3HAYCHUU

6bIX

mpu My < 1
Nu =0,0184(1,106 — 03857, )17 "1 92 241 £ 00 je - x
. (1106-0,3857,) 17/10
% (Zfﬁax /;.O )(0,037—0,3390) 1_( Hy J Re 2;(892; (18)
X
pu Moy >1
Nu =0,0274(L11-0367)"" 72 2m 0 F 90T e,
o |36 1716
N e Rell (19)
X

AHamOTHYHBIM 00pa30M MOXKHO TMONYYUTh YypaBHEHHE ISl pacdera

JIOKAJIbHBIX KOS(i)(i)HLII/IGHTOB TCIIOOTAa4YM, 3aMCHHB B JHAIIa30HC

BX

=(1,42...10,14) - 10 2 Ba ypaBHEHHUS ISl C; OJJTHUM
¢ = (0,025-0,123 , )Re; " (20)
Y BOCTIOJIB30BaBIINCH (POpMyTaMu st 5 u Vs U3 paboTsl [1]:

Nu =0,0287(1-4,92 1, )*** £ 400,070k ,,,, ¥ 70704 x

0,785 71/16 BX" "BX BbIX
xH4
X 1—( xy Re 2;(879, (21)
e
k=05+95 f, —~016 L _. (22)

Koabdunuent K umeeT npuMepHO Takyro e BEIUYHHY, YTO U HOMpPaBKa

(16).
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W3 ypaBrenwmit (18), (19) MOXHO MOIyYNUTH pacdeTHbIE 3aBHCHMOCTHU
JUISL ONIPEJICJICHUsST CPEeIHEr0 KO3(PQUIMEeHTa TEIUIOOTAaYd Ha TOJHOW JUIMHE

CIUPATBLHOMN TpacKTopuH ABMKeHHs cTpyrn X = X/ hyy:
mpu My < 1
Nu =k kX T Re %592, (23)

BbIX

rae  kpy =00191(L106 — 03857, ) 3/107:019%,, 0341 £ 00945y AL
k, =0,037-0,335 7;;
mpu Mo >1

I\I_u kk BBIX kFZX 2 Re 2X8>87 1 (24)

tae ko, =0,0294(L11-0367,) 10722 O £ 01T 0 5y “

k, =0,0345-0,335 7,;
AHanormgHeIM 00pa3oM w3 ypaBHeHHUs (21) i pacdera cpemHEro 4mcia
Hyccenbra noiayueHa 3aBUCUMOCTh

Nu = kk ,, kX © Re %7, (25)

BBIX
e kpy =0039(1—-4,92f, )" f.9346p 0561
ks =—0,264.
Jlnst BBIUMCIEHUS TIOJHOW JUIMHBI TPACKTOPUU JABWXKEHUS CTPyH B
ypaBHEHUsX (23)—(25) MOKHO HCIIONIB30BaTh 3aBUCHUMOCTH

X =04137, " [1+468572%(L, -Z,,)]. (26)

r1e Z, — OTHOCHUTEIBHOE pACCTOSHHUE MEXKIy OChI0 BXOAHBIX MLIIHIEB U
OmmkaillieMy K HHM BBIXOJHOMY TOPIy ITUKJIOHHOW KaMephl,
Z, =7y I D¢

Ha puc. 2 BeImomHeHO comocTaBieHne ypaBHeHuit (23)—(25) c
ONBITHBIMU JaHHBIMU [5]. (B Tabm. 1 mpuBeJeHbI 3HAYCHUS TEOMETPUYCCKUX
MapaMeTpoB IUKIOHHBIX KaMep, Ha KOTOPBIX BBITIOJHEHBI IKCIEPUMEHTAIBHBIC
WCCIIe/IOBaHUs, ¥  OOO3HAYEHHs  OMNBITHBIX  TOYEK, COOTBETCTBYIOIIMX
puc. 2, 4).

N3 puc. 2 BHOHO, YTO B PAaCCMOTPEHHBIX JHANA30HAX W3MEHEHHS
PEXKUMHBIX M TEOMETPHUYECKHUX MapaMeTPOB LUKIOHHBIX KaMmep HaOIoaeTcs
BIIOJIHE  Y/IOBJICTBOPHUTENBHOE COBIAJICHHE pacueTHBIX 3aBUCHMOCTEH C
SKCHEPUMEHTANBHBIMI AaHHBIMA.  OTKIOHEHHE JUIs OONBIIMHCTBA TOYEK HE
mpeBsimaer 12 ... 14 %. Uckmouenne, kKak W A0S TOMPABOYHBIX
koad¢urmentoB (16), (17), cocTaBnsOT AaHHBIE, OTHOCSIIMECS K KpalHUM
3HAUEHUSIM  TEOMETPHUYECKMX  [apaMeTpoB  HCCJIECIOBAHHBIX  BapHaHTOB
IUKJIOHHBIX KaMep, a TAK)Ke OTBITHI IIPU MaJIbIX 3HAYeHIIX Re,, <5 -10*,
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50

48

4 6PI/IC. 2. ComocTaBleHAE PacUIETHBIX
" 3aBHCHMOCTEH c OIBITHBIMH
nmaHebIMH: 1 — ypaBHeHue (23); 2 —

197 (24); 3 — (25) (3nech u na puc. 4

OIBITHBIC TOYKH COOTBETCTBYIOT
4,8 0003HaueHUsAM TabIMI. 1.)

46

44

Tab6nuua 1

I'eoMeTpnuyeckue XapaKTEePUCTHUKH LMKJIOHHOM
KaMepbl U 0003HAYEHUSI COOTBETCTBYIOIUMX MM
ONBITHBIX JTAHHBIX

Bapuant fBX 102 EBX 102 JBHX ]? k (O003HaueHne
1 2,02 3,98 04 1,65 @)
2 2,02 3,98 04 1,25 @)
3 2,02 3,98 0,4 0,80 @)
4 4,04 7,96 04 1,65 @)
5 6,30 12,44 0,3 1,65 A
6 6,30 12,44 04 1,65 A
7 6,30 12,44 0,6 1,65 A
8 6,30 12,44 0,7 1,65 A
9 6,30 12,44 0,4 1,25 A
10 6,30 12,44 04 0,80 A
11 8,20 16,17 0,4 1,65 0
12 10,14 19,95 04 1,65 O
13 10,14 19,95 0,4 1,25 O
14 10,14 19,95 04 0,80 O
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B YPaBHEHHSIX (18), (23) Bepaxkenue (1,106 — 0,385,70)1/16’700,192 y

x (21 770)(0’037 S03B ) g uHTepBane m3menenus 7,= 0,747 ... 0,830, nmeBmmX

MecTo B ombITax mpu Mo < 1 (f, = 0,0404 u 0,0202) ¢ Tounoctsio +0,8 %,
MOJKHO 3aMEHHMTh IOCTOSHHBIM MHOXHuTeneM 0,763. Tlpumse coriacuo [1]

70,509 o o
mg = 4,768 fBX U W3 KOHCTPYKTHBHBIX OCOOEHHOCTEH 3SKCIIepUMEHTATbHON

7 7 - —(0,037-0,335r;
yeramoku i, = 1,97 f, . Bepaxenne  m* 7004 0= 1414x

x(1,97 ]_”Bx )(0:305 - 0.335 ) g MHTEpBaJe ]_”Bx= (2,02..4,04 ) - 107 ¢ TOUHOCTHIO

+ 2,6 % MOXHO 3aMeHUTH uncioM 1,265. B ykazaHHBIX Auana3zoHax U3MECHCHUS
TEOMETPHYECKUX  XapaKTepUCTHK  I[HMKIOHHOH  KaMmepel  KOX(QUIMEHT
k = 088 + 0,097. C yd4eroM OTMEYEHHOTO BBIINIE W TPH OTCYTCTBUU
HeoOorpeBaemoro ydactka ypaBaeHus (18), (19), (21) mns pacdera TOKaIBHBIX
kodpduumentos Terootaaun u (23) — (25) misg cpeqHUX MPUMYT CIEAYIONIHN
BUJ:

NU = Akye ¥ 7 Re” @7)
Nu =k, X Rel, (28)
k. +1

1

rae A, Kiu N — MOCTOSHHBIC, 3HAYCHHUS KOTOPBIX MPHBEACHBI B TaOI. 2.

Tabnuma 2

3HauyeHMs NapaMeTPOB, BXOASIIUUX B ypaBHeHus1 (27) u (28)

mo Re,,-107 A ki n
<1 1,00...6,3 0,0157 k1 0,892
>1 0,25...6,3 0,0166 ko 0,887
0,62...1,33 0,25...6,3 0,0198 ks 0,879
Tabnuma 3

3HaveHHUs NapaMeTPOB, BXOASIIHNX B CKOPPEKTHPOBaHHOE
110 ONBITHBIM JJAHHBIM ypaBHeHuUe (28)

mo Re,,-10° A ki n
<1 1,00...6,3 0,0479 ks 0,80
>1 1,10...6,3 0,1324 k, 0,72
» 0,25..1,1 0,7579 ko 0,57
0,62...1,33 1,10...6,3 0,1133 ks 0,74
» 0,25..1,1 0,8177 ks 0,57
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T |
0,81 o A 2— Puc. 3. Buusnue mnapamerpa My u
e 7 KOOpAWHATHI Z HAa TIOKA3aTellb CTCICHH
- //_ 1 N B ypaBHeHHH (28) TpW Pa3IUIHBIX
’ 7 ’ 3HAa4YCHUAX My @ 1 — my < 1 (cBemble
] TOYKH); 2 — Mo > 1 (TEMHBIE TOYKH)
04 7,6 0,8 10 12 14 Z

Ha puc. 3 mnpuBeneHsl pe3ynbTaThl 00OOLICHHS OMBITHBIX JaHHBIX,
OTpaXKarolMX BIMSHUE HA IOKa3aTelb CTENEHU N mapaMerpa Mg U MPOAOIbHOU
koopaunatel z = Z / D, B 3aBucumoctu NU(Re” ). Ilokasatensb cremeHu N

OTIpPENeJISUIM METOAOM HAMMEHBIIUX KBagpaToB. BUaHO, 4TO  Ha pacyeTHOM
Y4acTKe JBHKEHUS CTPYMHOrO MOTOKa N 3aBUCUT OT OTHOCUTENIBHON BXOJHOH
IUIOIAAM KaMmepbl WM TMapaMeTpa My M YJaJeHHOCTH paccMaTphUBaeMoro
CeueHHs OT BXOIHBIX HutMeB. C y4yeToM IaHHOTO OOCTOSITEIbCTBA M BIMSHUS
HEaBTOMOJICJIPHOCTH TEUCHHS Ha TeruiooTnady [5] ypaBHeHuio (28) MOXHO
npuaaTh BUJ, euie Oosee MPUONMKEHHBIH K SKCICPUMEHTAILHBIM JTaHHBIM 32
CUCT KOPPCKUWHU MO HHUM IIOKa3aTeyisd n. B stom Cj1ydya€ 4YUCJIICHHBIC 3HAYCHUSA
k03¢ ¢unmentos A, K i, N, nuana3oH ymcen PeiiHONbACA, B KOTOPOM CIIPABEITHBO
CKOPpPEKTHPOBaHHOE YypaBHEHHE (28), B 3aBHUCHMOCTH OT OTHOCHTEIHHOMN
CKOPOCTH CIIyTHOTO TTOTOKA cJielyeT BbIOMpaTh W3 Tab. 3.

Ha puc. 4 BemonHeHO comocTaBieHne ypaBHeHUs (28) 0e3 KoppeKuuu
(cTiIOIIHBIE JIMHUK) M C KOPPEKUUeH (LIITPUXOBbIE) MOKa3aTessl N ¢ OMBITHBIMU
nanaeiMu [5]. TToydeHo BIIOHE YAOBIETBOPUTEILHOE COBIAICHUE PACYETHRIX U

[ Wt 'k, X,

3,2

3,2 3,0

2,8

3.4

3,0

2,8

’

OIIBITHBIMHU JaHHBIMH

7 Pa3INIHbIX 3HAYCHUAX

’

2.4 3-mp = 0,62...1,33

Puc. 4, CormnocraBiieHue
59 PacuetHoH 3aBucumoctu (28) ¢

npu
mg:

50 1 -m <1 2 -m > 1
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AKCIIEPUMEHTAIBHBIX JAHHBIX. HeoOX0MUMO OTMETHTH, YTO 3HAUYECHHS CPEIHHX
K03()(UIMEHTOB TEIUIOOTAa4YH, BBIYMCIEHHBIX [0 YpaBHEHHUIO (28) M MO paHee
MOJIYYECHHOMY JIUISL 9TOHM JKE€ 3aJaud OpH  JIPYroM croco0e ompezaeieHus N u
bopmyie st C, TpuBeneHHON B padoTe [5], Oau3KH.

Bwi600w1

1. Ha ocHOBe cTpyiiHO# MOJenu TeueHHs MpOaHAIN3UPOBAHbI 0COOEHHOCTH
TEIUIOOTHAYX  Ha OOKOBOM IOBEPXHOCTH IMKJIOHHBIX KaMep C TOPLEBBIM
BBIBOJIOM T'a30B.

2. IlonydeHsl pacyeTHbIE ypaBHEHHUS JJIs JIOKAJIbHBIX U CPEIHUX YHUCEN
Hyccenpra. ComnocraBieHrne HX C ONBITHBIMHU JaHHBIMHA  IIOKa3aJIo BIIOJIHE
YAOBJIETBOPUTEIBHOE COBIIAJCHHUE.

3. YpaBHEHUsI MOTYT OBITh PEKOMEHJIIOBAHBI Il HWH)KEHEPHBIX PacieTOB
TEIUIOOTIa4M Ha OOKOBOW MOBEPXHOCTH pabodero o0beMa LMUKIOHHBIX KaMep ¢
TOPLIEBBIM BBIBOJIOM T'a30B.
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K.JI. MUXAHJIOB, E.C. POMAHOB, A.B. IVIACTUHHUH
ApXaHTrenbCKU rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

SKOHOMMYECKHE ITPOBJIEMbI YTUJIN3ALIUA
BTOPUYHBIX PECYPCOB JIECHOI'O KOMIIVIEKCA

OpmHUM W3 HampaBleHWH MOBBIIIEHUS KOHKYPEHTOCHOCOOHOCTH IPOWU3BOI-
CTBa B PHIHOYHON 3KOHOMHKE SIBJISIETCS COKpallleHHE OTXOJ0B IIPOM3BOACTBA, HE HC-
MOJIB3YEMBIX ISl OTy4eHHs TOBapHOM MpoayKuuu. MHOroodpasue TeXHOJIOTHH ITe-
pepaboTKH pEeBECHHBI B JECHOM KOMIUIEKCE MPEIONpPEACTIHIO MOSBICHUE 3HAYM-
TEJIBHOI0 KOJUYECTBA MPOU3BOJCTBEHHBIX OTXOAOB, KOTOPbIE MCIOJB3YIOTCS IOKA B
KpaifHe OrpaHHYeHHbIX MacIuTadax.

[Ipobaeme yrunuzanuu BTOpUUYHBIX pecypcoB (BP) iecHoro xomiuiekca mo-
CBSIIIEHA BBILIEANIAS B CBET MOHorQacpHﬂ I1-pa koH. Hayk B.. Mocsruna «Bropuu-
HBIE PECYPCHI JIECHOTO KOMIUIEKCA) .

KHura HaunHaeTcs: co BCECTOPOHHET0 pacCMOTPEHHsI TPOOIEMBl YTHIIH3alUU
BP B Hay4yHO-T€XHHYECKOM, 3KOHOMHUYECKOM M CPENO3aILUTHOM aclekTax. ABTOp
paccMaTpuBaeT MpoOIIeMy YTHIU3AINN KaK CIOKHYIO M KOMIUIEKCHYIO: TIOApa3Ies-
er BP Ha BropuuHble MaTepuansHbie pecypchl (BMP) u BropuuHble 3HEpreTH4ecKue
pecypcrl (BOP) B 3aBUCHMOCTH OT HaIllpaBICHUS UCIIONB30BAHUS; KIACCH(PUITUPYET
BMP no orpaciasiM 1€CHOro KOMIUIEKCA M BHIAaM MPOU3BOACTB, BugaM BMP, mecty
(ucTouHUKY) 00pa30BaHUs B TEXHOJIOTHUYECKOM MpOIlecce, arperaTHOMY COCTOSHUIO,
00beMy 00pa30BaHMs, MECTY HCIIOJIB30BAHUS, CTCTIICHH HCIIOIB30BaHuUs, chepaM BO3-
JeicTBUA Ha OKpy»Katollyto cpeny; BOP — o Bumam sHepruu, cogep kaHuio dHepre-
THYECKOT0 MOTEHIINAIa, CIIoco0aM yIOBIETBOPEHHS MOTPEOHOCTH B 3HEPTHHU; IIPUBO-
IUT CBeleHUs 00 OCHOBHBIX XapakTepucTukax BP, MeTomax ompeneneHus ¥ OCHOB-
HBIX HalpaBJIEHUSAX UX UCIOIb30BAHMUA.

INogxon aBTOpa K CTOMMOCTHON oneHke BP u mpoaykToB mx mepepaboTKu
OCHOBaH Ha MOJIE3HOCTH (MOTpeOUTENbHON cTouMocTr) BP 1 BO3MOXHOCTH MCHOMb-
30BaHUS MX B KaueCTBE 3aMEHMTENEeH NEPBUYHBIX PECYPCOB; paccMaTpUBAIOTCS BTO-
PHUYHBIE pECYPCHI, MOANAIOIIMECS YTHIM3AlUKM HA OCHOBE CYILECTBYIOLIUX TE€XHOJIO-
ruid. 3a OCHOBY CTOMMOCTHOH olieHKHM BOP mpuHHMaeTrcst 3aroToBUTENbHAsl CTOM-
MOCTb HCIOJIB3yEMOI'0 Ha MPEANPHUATHU TPaIULAOHHOIO TOIUIMBA, C Y4€TOM pacxo-
JIOB TI0 €r0 JOCTaBKe, XPaHEHHIO U mojade B npousBoactBo. Ctoumocts BOP otpa-
XKaeT UX TEIUIOTBOPHYIO CIIOCOOHOCTH, KOA((HUIMCHT MOJIE3HOTO JCHCTBHS TEIUIOHC-
MOJIB3YIOIET0 arperara, ymepo, MPUYUHSAEMbIH MPUPOIHON Cpeie MPH CXKUTAHHH.
Hcnonbs3oBaHue NpUBEIEHHON B KHUT€ METOJIMKHA CTOMMOCTHOM oueHku BOP mo3Bo-

“"Mocsrun B.W. Bropudmsie pecypcsl necHoro kommiekca. - CI16: CIT6 JITA, 1998. -
231 c.
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nseT Oosiee KBATU(UITMPOBAHHO TIOJOUTH K pacueTy 3((EKTHBHOCTH MEPOTPHUATHIA
10 TEepeBOJy TEIUIOArperaToB C JIOPOTOCTOSIIETO M 3a4acTyio Je(UIMTHOTO Tpaau-
LMOHHOTO TOIUIMBAa Ha OoJiee JOCTYIHBIE OTXOJbI JIECHOTO KOMILIekca. B oreHke
BMP yuuthIBaroTCs IieHa TPaJAMIIMOHHOTO (3aMEHIEMOT0) pecypca, mapamMeTphl Imo-
TPEeOHUTENBCKOTO CBOMCTBA TPAAUIIOHHOTO pecypca, HHTEpeC MPOU3BOIUTENEH U T0-
TpebuTeneii yepe3 KOIPPUINESHT yUueTa BeIHYUHBI YKOHOMUH B IieHe. OO0CHOBaHUE
ueHsl Ha BP mpennosnaraer uzyueHue cocTosiHUA PbIHKA JaHHBIX PECYPCOB, YCIOBHS
noctaBku BP, o1leHKy WX moTpeOuTenbcKuX CBOUCTB. IIpeaiaraeMelii B MOHOTpadhun
MOJIXOJI, N0 HAIlleMy MHEHHIO, JOCTATOYHO OOOCHOBAH U COOTBETCTBYET MPUHIIUIIAM
PBIHOYHOTO IIeHOOOpazoBaHus. Vcroap30BaHme MPUBOIUMEIX aBTOPOM METOJOB CTO-
“MOCTHOU orieHKH BP mo3BossieT moBbICUTh MHTEpeC K yTum3anuu BP co cTopoHsb
Ou3Heca.

CroumocTHas oneHka BP naeT BO3MOXHOCTh pacCUMTHIBATH 3KOHOMHYE-
cky10 3 (QEeKTHBHOCTD X HMCITOJIb30BaHMA. B OCHOBY TaKMX pacyeTOB IOJIOKEHBI 00-
1Ie TMPUHIUIBI U3MEPEeHUs dKOHOMHUYeckor 3(h(eKTHBHOCTH MPOU3BOACTBA. ABTO-
pOM 00OCHOBaHBI KPUTEPHUHA M cUCTeMa IMoKazaTeliell dIKOHOMHUUYECKoi 3(pQeKTHBHO-
CTH HCIIONIb30BaHus BP, oTpakeHbI KOMMEPUECKU W OFO/KETHBIN acleKThl TaKOH
OIICHKH; TIPHUBEICHA CHCTEMa IOKa3aTelleil SKOHOMHYECKOM M COLHMAIbHON d(p¢ek-
TUBHOCTHU.

B xHure npoanaiau3upoBaHbl AEUCTBYIOLIME CUCTEMBI IUIAHOBBIX IIOKa3are-
neit BMP u BOP. BrisiBnieHnsr ux HegoCTaTKH, HE TTO3BOJISIIOIINE B TIOJTHOW MEpe OTpa-
3UTh TpoIlecchl ucnoib3oBanuss BMP u dopMupoBaHus pecypcoB dHEpruH, mojayda-
eMoii 3a cuer yrunmzanuu BOP. Ilpemioxena HOBas crcTeMa IIAHOBBIX IMOKA3aTe-
Jel, XxapakTepusyroas ucnonb3oBanue BOP no cragusm sHepreTHyeckoro moToka;
paccMOTpeHsl Bonpock! yueta BMP u npupoooXpaHHBIX 3aTpar.

[IpenoxeHHslid MyTh pelieHus npodiieM ytunuzanuu BP sensetcs miomzom
Hay4yHbIX H3bICKAHUH, OIHOBPEMEHHO YETKO OPHUEHTHPOBAHHBIX Ha INPAKTHUYECKOE
npumeHenue. Ilogxon aBTopa k BP kak k HeHCIOIb3yeMbIM IIPOU3BOJCTBEHHBIM pe-
CcypcaM, UCTOYHUKY OOMNOJIHHUTCIBbHBIX JOXOAOB IMO3BOJIICT MOBBICUTH KOHKYPCHTO-
CIIOCOOHOCTH OCHOBHBIX TOBAPOB W MPOHM3BOAMTEINCH, JECHOTO KOMILIEKCA B IIEITIOM,
TEPPUTOPHATBHBIX 00pa30BaHUl, HA KOTOPBIX BENETCS XO3SMMCTBCHHAS IESTEIHHOCTb.

ABTOp HE HCKITIOYACT BO3MOXKHOCTHM YITyOJICHMs BBIOpaHHOW TeMbl. Tak,
KpaiiHe BaKHO M3y4YUTh PETMOHAIBHBIM acIeKT MpoOsieMbl yTuiau3anuu BP, ucxonas
U3 OMbITa B PAa3HBIX PalOHAX CTPAHbl, HAIMYMS U CTENEHH ucnoib3oBanus BP; npo-
JOJDKUTH paboTy MO OLeHKEe OIOKETHOTO achekTa yTuiausanuu. KHura uznana mo
npuHATHA B UtoHe 1998 1. 3akoHa PO «O6 oTx0/aX MPOU3BOJCTBA U TIOTPEOICHU,
a 3TO — HaIlpaBJIEHUE JUI OCBELLEHMS TPABOBBIX acleKTOB yTuiau3auuu BP.

I'maBHOe mocTtomHcTBO HOBOII KHUTH B.M. Mocsaruna 3akiro4yaeTcst B CH-
CTEMHOM TIOJIXOJIe¢ K PACCMOTPEHUIO MPOOJIEMBbl YTHIIM3AIMA BTOPHUYHBIX PECYpPCOB
JIECHOTO KOMILJIEKCa, METOJUKAaX U peKOMEeHJalMsIX 1o ee pewmeHuto. C 3TOH TOUKH
3peHus pelieH3upyeMas MoHoTpadus akTyajabHa U, HajeeMcs, OyaeT OaroxenarTenb-
HO IPUHSTA OOIECTBEHHOCTBIO.
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BJIAJUMUP WJIBUY MOCATUH

14 uronst 1999 r. ucnonaunocs 60 et Bnagumupy Uneuay Mocsruny, npo-
deccopy C.-IleTepOyprckoit IeCOTEXHHYECKON aKaJeMuu, TOKTOPY SKOHOMUYECKUX
HayK, JCUCTBUTEIILHOMY WieHY MexXIyHapOJHOW akaIeMHH HayK SKOJIOTHU W 0e3-
OMAaCHOCTU >KU3HEIEATENbHOCTH, WIEHY-KOPPECHOHACHTY MexXIyHapoIHOH akaie-
MHH HayK BBICIIECH IIKOJIBL.

OxoHuuB B 1963 r. uHXeHEpHO-SKOHOMUYECKH (akynbreT JIeHHHTpaacKoi
JIecOTeXHUYeckol akajgemuu, B.M. Mocsarun pabotan B mHCTUTYTE «[ HITPOOHOCHH-
Te3», a B 1965 r. Obl1 mpuriameH B acnupanTypy JlecOTeXHHUYeCKO akaJaeMuu.
C 5TuM By30M CBfi3aHa MPAKTHUYECKH BCSA €0 HAyYHAs U MeJarorundyeckas JesTellb-
HOCTB; 3[1€Ch OH IPOIIIET ITyTh OT aCCHCTEHTA JI0 3aBEAYIOMIETo Kadempoil.

B.U. MocsruH — BUAHBII YYeHBII B 00J1aCTH 5KOHOMHUYECKUX HUCCIEOBAHUI
JIECHOTO KOMILIEKCa, BTOPUYHBIX PECYPCOB U MPHUPOJOOXPAHHOHN NEeSTETHbHOCTH; OH
TIOJIOKMJI HAYaJIO HayIHBIM pa3paboTKaM MpoOIeMbl INTAHNPOBAHUS, yIeTa 1 aHAJI3a
skoyiorndeckux 3atpat. [Ipodeccopy B.U. Mocsaruny npuHaIeKUT OOIbIIas 3aciy-
ra B 0O0JIaCTH M3YYEHHUS 3KOJOT0-3KOHOMUYECKOH 3(pPEeKTMBHOCTH KOMILIEKCHOTO
WCTIONBE30BAHMS CHIPBSI M YTHIIM3AIMH IPOU3BOACTBEHHBIX OTX0#0B. MM omybnmko-
BaHO Oosee 130 meyaTHBIX PaboOT, B TOM YHCIIE MATH MOHOTpaduii, BOoceMb y4eOHU-
KOB M Y4eOHBIX TTocobuii ooremoM 160 med. 1. Pan HayyHBIX TPYIOB U3JAHBI 33 PY-
0eXOM HITH TIepeBeACHBI Ha HHOCTPaHHBIC S3BIKK. VM moAroToBieHo 12 KaHAWAATOB
HayK.

B.U. Mocsrus chirpain BeAyIIyr poJib B opranu3amnuu kadeapel Oyxrantep-
CKOT'0 yyeTa U aHallu3a XO35HUCTBEHHOM JEesTENIbHOCTH, KOTOPYIO BO3TJABIsLI 12 ner.
OH sBiIsIETCS YJIEHOM psAlia IUCCEPTALMOHHBIX COBETOB, 3KCIEPTOM MUHIKOHOMUKU
P®, npencenarenem [IpobiemHoro coera mo skoHojoruu. Kosnern u yueHUKH oT-
MEYaroT ero OJecTAiee neJarornieckoe MacTepCTBO, SPYIUIIHIO, IMUPOKUI HAYUHBINA
Kpyro3op. AKTHBHAas HaydHas, Iefarormdeckas W OOIICCTBEHHAs IEATEIHHOCTD
cauckanu B.UM. MocsaruHy 3aciiyK€HHBIA aBTOPUTET W MPU3HAHUE CPEIU YUYEHBIX,
CTYZECHTOB U IIPENOiaBaTelIeH.

[Mozapasisiem Bragumupa Mnsuda ¢ 1o0ueeM, xeiraeM emy 100poro 370po-
BbSI, ONTUMH3MA, TANBHEHIIINX TBOPUECKUX YCIIEXOB Ha O61aro PoauHEL.

3.A. luxkasn, A.W. Kopa0.aes,
JI.T. MaeBckasi, B.C. Comunckuii, C.B. Boponun

C.-IletepOyprckas JiecOTeXHUYECKAs aKaJAeMHUs
C.-IletepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTHYECKUH YHUBEPCUTET

pacTUTENBHBIX TIOJIMMEPOB

C.-TleTepOyprckuii rocy1apCTBEHHBIH YHHUBEPCUTET



