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U3BECTHUSA BbLICIUHX YYEBHBIX 3ABEAEHHN

N1 JECHOW XVYPHAN 1968

PA3BUTHE JJECHCOW NPOMBILIJIEHHOCTH
A JTECHOro XO34WCTBA B 1968—1970 rr.
U 3AJAYU HAYKH

Hama Pomwra BeTynuia B HOBBIE 1968 rom. VY coBeTckuX JioLefl cra-
710 Tpaguiuell, BeTpeyast HOBBI TOA, NMOABOAWTHL MTOPMM TOAA& NpoUlefmery
I HameuaTh pyOeku nanpHelliux oBepiuenufl. Crapwiii rox Opl1 3HaMeHa- -
TeJeH TeM, 4TO OH COBMAJ C IATHAECATHAeTHeM Beankoro OXTsiOps, OTKPLIB-
[Ierg HOBYIO 3Dy B HCTOPHHM. Bce coBenckHe JIOAH W IIPOrPECCUBHOE Yeao-
BEYECTBO 'CTMETH/IH IOJyBeKOBO# 100unelt Hamelt PoaumHpl Kak 060Jbuiol
TPa3AHUK B CTPOUTENbCTBE HOBOH KM3HU. 3a 3TM TOABl HALl HAPOJ NOA pPy-
KOBOACTBOM JIEHHHCKON MapTUH AOCTUI TaKUX BBICOT B PA3BHTHU XQ3AHCTBA
H KyJbTYPLI, KOTOPble BOCXUILAIOT BECh MUP.

O6unefinblfi ros 6bl1 TOAOM OTPOMHONO NMOAbEMa TBOPUECKONH WHULMI~
THBBl COBETCKOTO HApOoJd: 3aMeuaTedbHOH Nobeabl JLOOMANCh METANJIYpPrH
CTpaHbl, BuIJIaBuB Gojsee 102 mad. 7 cranu: Jlaam TOK mnepBhier arperath
IMTanTa SHepreTHKU — KpacHospckor [DC, MOWHOCTE KaxKAOH TypOuHbl
KOTOPGH MOYTH papHa MOILHOCTH Bcero moBoeHHoro [Hemporsca. Iloctpoen
KpynHeAmu#A B Mupe rasonposox Cpexnas Asusi — Llentp. Tpyxenvku ce-
Ja, HeCMOTpsl Ha HebJaronpHATHLIE TOTOAHBlE YCJIOBHS B pAde 30H, 3achi-
rajad B 3akpoma Poaunnbl 147,6 MaH. r 3epHa. [lepeBbinoniHeHb Takke fda-
Hbl MPOJAXH TOCYZapcTBY MscCA, MOJOKA M LPYIHX CEJbCKOXO3sAMCTBEHHbIX
NDOAYKTOB.

[Tocafika COBETCKOil aBTOMATHYECKOH MEXKIJIAHETHOH CTaHUuM Ha Be-
Hepe M aBTOMATHYeCKas CTHIXOBKA Ha OpOMTe ABYX KOCMHMYECKMX anmapa-
TOB 11O HOCTOWHCTBY YBeHUYaJil BEJHUSCTBEHHbIE YCNEeXU Halllelf HaykH.

[ToaroToBka K HOHJAEI0 COBETCKOrO [OCYAapcTBa IIPHBeda B AeHCTBHE
OTPOMHBIE TBOpUECKHE CHJbI, O3HAMEHOBaJdach HOBBIM DOCTOM TPYAOBOH H
TIOAMTUUECKON AKTHBHOCTH Macc. B 100HaelinoM CODEBHOBAHMM y4acTBOBa-
AW TEICSIYM (paGpuK, FaBOJACE, KOJX030B, COBXO30B M HAYUHBIX VUDPEXKASHUMN.

CylecrseHHblfl BkJaaA B OOllee JeJ0 CTPOMTEJIbCTBA KOMMYHH3Ma B
WCTeKlIeM ro/ly BHeCAH paGOTHHKH JIECHOM, 1e/aI0103H0-0yMaxKHoi U Aepe-
"BcoGpabaTspiBalollell MPOMBILIJIGHHOCTH W JecHOro xo3sfictsa. [dBaauatk
yerkipe JYYITUX KOJLJEKTHBA, MOOHBLIWECH CAMBIX BBICOKUX DE3YJAbTATOB B
BBITOJHEHHUH 00UJIefHbIX 00f34TeJhCTB, HarpaxKAeHbl NaMATHLIMH 3HAME-
namu 1K KIICC, Tlpesnonyma Belpxosﬂoro Cosera CCCP, Co«BeTa Mu-
nucrpos CCCP n BLICIIC.

3ajnaya paGoOTHHUKOB HAyKH rJ1y60K0 U BCECTOPOHHE U3YYHTh ONBIT Ie-
' PELOBHKOB BCCHAPOHOTO COPEBHOBAHMS, HATPAX[CHHLIX NMAMATHBIMH 3H2-
MeHaMu, W CHocoOCTBOBATH OCBOGHHMIO €0 BO BCEX KOJIEKTHBAX JECHOI
NPOMBIIIJIEHHOCTH H JIGCHOTO X0358HCTBa.

Ienp couuanucTHuecKora MpOU3BONLCTBA — BCECTOPOHHEE YIOBJIETBOpE-
HHe pacTyuiux morpeGHocTell uenoBeka. JlapTus HeycTarHo 3aborTurea o
NOBBLIIEHNA MATepPHAVbHOTO M KYJNbTYPHOTO YDOBHS MKU3HH TPYASLIMXCS.
B s3tom orHOweHuu roOuwiaeliHbfl rog Gei1 ocoGeHHO 3HaMeHartesaeH. CeH-
rsa0pbekuit Tlrenym LIK KTICC u mpetbst ceccust Bepxosnoro Cosera CCCP
CEAbBMOTO CO3BIBA HAMETW/IM HOBBle BajKHble MEPhl AJA OOECTeYeHHs [ajb-
Hedmero pocra GAArocOCTOSTHUS coBeTCKHX Jionelt. Ha ceccunu Bepxosnoros
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Cosera CCCP paccMoTpeHbl MJIaHbl pa3BUTHA HapogHoro xosaiicrsa CCCP
da 1968 r. u Ha 1969—1970 rr.

PeuieHust cecCHH BCTpeyYeHbl BCeM COBETCKHM —HAPOJOM ¢ OTPOMHBIM
BOOAYIeBJAcHHeM., PasBepTeBast . COIMA/NNCTHYIECKOE COpPeBHOBAHME 3a J0-
CTOHHYI0 BCTpeuy croJsietdsi co OHs poxpenuss B. M. Jlenwna, mHoTHE KOJI-
JIEKTUBH [IPOMBIIIEHHBIX TIPeANPHATHR GepyT 00s3aTeNbCTBA BLHIOJHHTH
ASTHJIETKY JOCPOYHO K 7 nosiops 1970 r. v

B mnnaHax pasBUTHS HapoAHOTO Xo3sicTBa Ha 1968—1970 rr. mpeny-
CMOTpEHbI BBICOKME TEMIIbl PAa3BUTHS NPOMBIIIEHHOCTH, TPAHCIOPTA U CBA-
3, CEJIbCKOTO XO035HCTBa, KaNHTaJbHOTO CTPOUTENBCTBA, Pa3BHTUS XO3Sil-
CTBa COIO3HBIX PecnyOJUK U TIOBLIIEHHE YPOBHS KH3HM Hapoza.

BaHoe MeCcTO B HAPOMHOXO3HCTBEHHOM miaHe Ha 1968—1970 rr. or-
BOXUTCS PA3BHTHIO JECHOH, Uesniono3Ho-6yMakHoH, RepeBoobpabarniBaro-
tgeil . IPOMBIIIJIEHHOCTH M JecHOTO XxossaficrBa. IlpexycMmarpusaercsa Hau-
GoJiee MOJHOE YIOBJETBOpPeHHE MNOTpeBHOCTE!l B JADEBeCHHe U TNPOAYKTAX
Jdeca, pannoHaJbHOE HCIOJb30BaHHe 3€JeHHX OOraTcTB, NOBbIIEHHEe IIPO-
OYKTHBHOCTH JIECOB, VAVUIUEHHe WX KauecTBEHHOTO COCTaBd, pacllupenne
paGOT IO BGCCTAHOBJAEHWIO Ha BHPYOKax u rapfax, a TakxKe 3allHTHOMY
J1ecopas3BeeHulo.

3a nATHAeTHE OTHYCK APEBECHHBI 1O TVIABHOMY IIOJb30BAHHMIO W JIECO-
BOCCTAHOBUTENBHEIM pyOkam cocTasut 1960 wman. w3, Tlpeaycmatpusaercs
CHUXKEHHME Da3Mepa JecO3ar0TOBOK B ‘HEKOTOPEIX MaJlOJIECHBIX PaHoHax M
VBEeJHUEHHE HX B Jecax TpeThell I'pymnsi MHOTosnecHbix paioHoB Cesepa,
Cubupn n Jlanbuero Bocroka. B rexymell natugerke HaiayT Oojiee HIHPO-
KOE TpUMeHeH’e NOCTeNeHHbIe, TPYITOBO-BEIOOPOUHbBIE M J0ODPOBOJILHO-BbI-
€opouHble pyOKH Kak B TOPHBIX, TaK H B PaBHUHHBIX Jlecax.

Ilnanom Ha 1968 r. npeaycMOTPeHO BBeAEHHE EAHHLIX IJIAHOBBLIX IO-
KasaTesedl JJisT BCeX TPERNPHATHH JIeCHOH TNPOMBILLIEHHOCTH, BRJIOUAA H
Te, KOTOPbIE ellle He nepeulay Ha paboTy mno-HoBomy. Kpome accoprumeHTa
BbINYCKAeMOH MPOAYKLUHUH, TJAHOM NPEeRycMaTpUBAETCs, IPEXKAE BCETO, pea-
JIM3alus NPOAYKUMM — TOoKAa3aTeslb, XapaKTepusylomunii ee obwmuit obbem
B CTOMMOCTHOM BhbIpaxeHuu. BmecTo 3aganus no ceBGeCcTOMMOCTH IUIaHHU-
pyercs cymMma npuobuid. B nmiane To Tpydy OTHBIHE COXDAHSIETCST TOJbKV
ONMH NHPEKTHBHBII MokasaTenb — (QOHA 3apaboTHoi miatel. [larworcs Tak-
JKe T0Ka3aTesJH [0 [EeHTPaJiu30BAHHBIM KaNHTAaJIbHBIM BJAOKEHHAM, M0 Nja-’
HYy BHeIpeHHus HOBOH TeXHUKHM W TNepefoBoll Texuotorud. CoxpaHsercs Be-
JHYHHA B3HOCOB NpHOBLLIM B OlIxkeT. YTBepxaaencs o0Ulas ¥ pacuerHas
penTabesabHoCTh. Bee e ocranbHpie TIOKA3aTeNM IUIAHA PacCCUHTHIBAIOTCS
caMuM# NpennpustusgMu. TakuMm oOpasoM, OTHBIHE BCeM NPENIDHATHAM
NpenoCTaB/sioTCst MHUPOKHe NpaBa JIg MPOsABJIEHHsS CaMOCTOSITENBHOCTH H
HHHALMATHBE DU TJTaHHPOBAHUH.

Jlecuasi MPOMBIIJIEHHOCTh [IOJIVUMT Da3BHTHe He TOJDBKO HYyTeM YBe-
JMUeHHs] CcOLeMOB 3arOTOBKM H BRIBO3KH JIPeBECUHBI, HO H B pe3yJ/bTarc
yJAyUullieHds: CTPYKTYPbl IPOU3BOJACTBA Ha 0Gase KOMIJIEKCHOTO HCIMOMb30Ba-
HHS JPEBECHOrC ChIPbsi. ByJeT nmocTpoeH psAl HOBBIX JIECCHH/IBHBIX H AepeBo-
obpabatwBawcmux upepnpusaruil. K 1970 r. mpousBoaCTBO LEJI0JN03bl YBE- .
AuunTCst Oosiee uem B 2,2 pasa, Oymaru —Ha 54%. Maccosaa nepepaGoTka
OTXOAOB JECO3arOTOBOK, JECONIIeHHs H JepeBoo6paboTkH, a Takke HC-
10JIb30BAHMe HHU3KOCOPTHCH JADEBECHHBl IIO3BOJHUT MOJYyYHTh 3HAUUTEABHO
Gousbllle. TOBApPOB OBITOBOTO HA3HAYEHHs, a [VIaBHOE — TEeXHOJOTHUECKOl
nenpl A NMPOU3BOACTBA IEJI0NO03bl, OyMarH, KapToHa, HPeBeCHLIX IJIHT
W APYTUX Li@HHBIX MPOLYKTOB. ' :

BoJablioe HAPOXHOXO3SHCTBGHHO® 3HaueHHe NPHOOPETAeT BOCCTAHOBJE-
HUe M YMHOMXCHHWE JIeCHBIX OOraTcTB, PACHIHPEHHE JeCOMeNHOpaunt,
MeponpusaTHil Mo GopbOe ¢ BOAHOM W BETPOBOI 3pO3HeEll MOYB M 1OJe3ad-
JUMTHOMY JlecopasBefeHnio. PaboTul no JecOBOCCTAHOBJICHHIO B TEKYLIEM
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nATdreTHH OyAyT npoBelerbl Ha mowanu 11,3 man, ea. IIpn 3ToM noces u
nocaaku 3aliMyr moutH 66% mnjoulagu. DTO NO3BOJMT B OCHOBHOM JHKBU-
AMPOBATE DA3pelB MEXKAY PYOKOH Jeca M ero BOCCTAHOBJeHHeM. Exxeron-
ubli cObeM JIECOKYJILTYPHBIX PabOT TIOBBLICHTCS K KOHIY NATHIETKH A0
1,5 mun. ea. Hameyaercs npousBectd yueT 3eMenb, He NPHATOMHBIX [Jif
CE/IBCKOXO3AHCTBEHHOTO NOJDb30BAHUSA, M COCTABUTb NJdaH HMX 0BJeceHus.
Byler OpraHd3oBaH DSI HOBHIX JIECXO30B M JIGCHHYECTB, KPYHHBIX JIECHBIX
nuToMHHKOB. B 1970 r. HoBble HacaxaeHWs B oBparax, Gajxax W Ha Iec-
Kax, a Takxe [0Je3allUTHbIe T0J0CH OVAYT CO31aHbl Ha Mjollagu Gojee
470 Tohic. ea. BaxHoe 3HaueHHe NI HOBBILEHHS TPOLYKTUBHOCTH JIECOB
HMMeeT oCyliuTesbHas MenHopanusi. Obuimii ofbeM 3TUX PadOT Ha TATHIET-
Ky onpefedied B 1193 Tuic., ea. TloBbiluaercst ypoBeHb "MexaHM3alU# Jeco-
BOCCTAHOBHTE/BHLIX paboT. Bosbuioe sHauenve mpuoOperyr paboThl 1O Op-
TAHU3aUKWKU TEPPHTOPHH TOCYLAPCTBEHHOro JecHOro (ouaa. 3a NATHJeTHE
HAMeYyaeTcs OXBATHUThL MCGCOYCTPONCTBOM TaoW2ib B 1946 MaH., 2a. DT
padoTel OYAYT TNPEeHMYLIECTBEHHO NPOBENESHLI B MHOTOJECHBLIX palioHax ¢
1eJbI0 ToJdyyeHna HanGoJsee TOYHBIX DAHHBIX MO HHBEHTAPU3ALWU JECOB d
OCBOEHHS HOBDLIX JIeCHLIX MAaCCHBOB.

3ajauM, moCTaBieHHBE Iepei JeCHOH NpPOMBIMJIEHHOCTBIO W JIECHBIM
X03AHCTBOM HAPOLHOXO3SIACTBEHHLIM MiaHoM Ha 1968—1970 rr., HCKAIOUH-
TeqbHO Beankd. OcywecTBaenne ux norpedyer orpomHoil smeprun. Cyuiecr-
BEHHYIO TOMOWb AOJKHBI 0KazaTh HayuyHble PaGOTHMKH BY30B; HAayUYHO-UC-
CAEMCBATENBCKHX H NPOSKTHBIX HHCTUTYTOB.

B o6aacri 1eco3aroTOBUTENbHOA TPOMBILIJIGHHOCTH — YCHJIMSA — YU@HBIX
HLOJDKHBE OBITh COCPEAOTOYEHB! HA COBEPIICHCTBOBAHME TEXHONOTHH IIPOH3-
BOACTBA, MeXaHW3aUWM M aBTOMATH3AUHH [POM3IBOLCTBEHHBIX MPOLECCOB,
CO3JaHNH MAIUMH M MEXaHM3MOB, OOJIeryaiolIMX TPYH, U3BICKAHHU W IIPOEK-
THPOBAHWY JIGCOBO3HBIX J0por, 00ecleynBalOIUX KPYTJIOTON0BY0 PadoTy
upeanpusaTuil. ‘Heobxoauma wupoxas pazpaGorka BOMPOCOB HAYYHOH opra-
HM3AUWH TPYAa Ha JecO3aroToBKaX W TPAHCHOPTHPOBKE IPEBECHHBI.

[Tourn He TPOHYTHLIMH HAYKOH OGTAIOTCS BONPOCH GOPMHPOBAHMS ¥ HC-
NQJIb30BAHUA TPYHOBLIX PECYpPCOB Ha J1ecO3arOTOBKaX M B JECHOM X03ait-
CTBE. IDTOT M JPYrHe acleKThl COLUOJOTMUECKHX HCCAeLOBAHHUI JIO0JKHBL
NpuBJaeys BHAMaHHe Kadenp oOLIeCTBeHHBIX Hayk., Hamu skoHOMHU-
CTHI AOJKHBl OKA3aTh NEICTBEHHYIO NOMOIIb NPOMBILIJIEHHOCTH B HNEPEX0oJe
1a HOBbIC METORbI IIAHWDOBAHHMS M SKOHOMHUECKOTO CTHMYJHPOBAHAUSA.
Hajo nafitn sddekTuBHBIE ‘NpUeMbl PACTIPOCTPAHEHHS OCHOBHLIX TOJOXNKe-
BUH xCaslicTBeHHOl pedopMbl Ha JecHoe xo3saiictBo. Oxupgaor ray6okoro -
¥ BCOCTOPOHHEr0 pacCMOTPeHH TNpoOAeMBl KOHOMUMECKOTO OOOCHOBaHUS
CCHOBHBIX HanpaBJeHWil TeXHHYECKOro MHporpecca, TUNOB  MPeANpUSTHI,
KOMTJIEKCHOTO HCII0Jb30BAHNSA QPEBECHHbI U AID.

B cbnactn zepesoofpaboTky CTOAT 32124yl OCBOEHHMS HOBLIX TEXHOJIO-
THUYBOKHUX TMPOIECCOB € HCIG/Ab30OBAHMEM ABTOMATHKM, CO3JAHHA HOBBIX KOH-
CTPYKIHH W M3JEJUH W3 I PEBECHHbI M T. X YueHble-XHMHKH AOAKHB COCpe-
AOTOYHTL CBOE BHHMMaHHe .Ha O0eCNeyeHHH HOBbIX HENPEePLIBHO AeHCTBYIO-
LIMX NPOLECCOoB XMMHYECKOro INPOH3BOACTBA M 60Jjee MONHOM HUCNOJIL30Ba-
HHHM BCEX BH/IOB ChIDbS. v

Hoar J1ecoX0o3sACTBEHHON HAyKW — HalTH Gojee 3MHEKTUBHBIC MYTH
BLIPALIEBAHUS JIECA W H3YUSHHS HOBBIX CHIPHEBHIX PaOHOB.

K konly naTujeTku JjecHas, Le/JI0J03HO-OYyMarkHas H AepeBooGpaba-
rBIBAlOLiAs TIPOMBIIIEHHGCTh M JECHOE XO032iCTBO AOCTHTHYT HOBBLIX py6e-
Keifl. 1o Oyer CYIEeCTBEHHbBIM BKAAKOM B CO3JaHHe MaTepPHaJbHO-TEXHH- |
uecKoll 6a3bl KOMMYHHM3MA.



U3BECTUA BbBICIHHUX YUYEBHDBIX 3ABEJAEHUN

Nt JECHOWM XYPHA 1968
YIOK 634.0.56 : 674.032.475.4

JIECHOE XO35MCTBO

BJAUAHUE NMOJHOTbI U BO3PACTA
HA MPHPCCT COCHOBbBLIX NPEBOCTOEB BCCP

B. C. MHPOILUIHHKOR

(Besopycckuii TEXHONOTHUECKHA HHCTHTYT)

Texymuilt pupocT APeBOCTOS — eLMHCTBEHHBI!l Hanboaee NOCTOBEPHDI
noKasaTeab MPOALYKTHBHOCTH HACAXKIEHUE, BEJIHYHHY KOTOPOrO HeoOXOAUMS
VUHTHIBATDL DU NPOBeLeHHH PyOOK yXoia W MHOTHX APYTHX Jecoxossiict- -
BEHHBIX MeponpuaTtuii. M3BecTHO, UTO Ha BeJUUYHHY TeKyIIero MpUpoOCTa
BIMSIOT MHOTHE (DAKTOPHI, BakKHEHIIMe M3 HUX: JIecOpacTHTeNbHbIN paioH,
f10pOJa, TUIT Jeca, MOJHOTA, MPOUCXOKIEHHe, Bo3pacT: B npegenax omHOro
JAeCOPACTHTENbHOTO pafiona Hanfosee CYLIECTBEHHO BJMSIHME TOJAHOTHL HA-
CaXJIEeHHUs], ero BO3Pacra U yCACBHII MeCTONPON3PACTaHUS.

Cpenn ucciegoBartesell HeT eIMHCTBA BO B3MVIS[ax Ha XapakTep 3a
BUCHMOCTH TEKYillero NpHPOCTa OT MOJHOTH M Bospacta apesocrost 1], {3]
14}, {51. -

B cBfI3W ¢ 3TUM HaMu NPOBENCHO HCCJICJOBAHHE BJIHSAHUS NOJHOTH H
BO3pacTa Ha BEeJMUHHY TEKYUIIEro MpHpPOCTa COCHOBBIX HacaxkaeHuil bedo-
pyccur. Beiio 3a/0kKeHo 65 HpOGHBIX TJOLALeHd B COCHOBbLIX HAaCaXKAEHHAX
CPYCHUUHUKOBOTO ¥ KHCJAHMUYHHKOBOTO THIOB Jeca, pacnpefe]eHHe KOTOPHIX
no NOJHOTAM M BO3pacTaM IpuBeleHO B Taba. 1.
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OnpiTHBle OOBEKTH KJAACCH(ULUMPOBAAM IO THNAM Jeca, 4To obecme-
L1J0 OJHOPOMAHOCTDL O6’belII/IHHEMbIX HacaXJeHui B NPpUPOAHOM OTHOILUECHHH.
BCHOMOI‘aTe.HbeIM, a B HeKOTOpOﬁ CTCIICHH M KOHTPOJBbHBIM IMPU3HAKOM
CJAVKHJ KJaacc GoHuTeTa HacaKJIeHUH.

Ha KaxJoi NPOGHOH IIomany NPOHSBOIK/M CIJIOUIHON HepeueT CTBOJOB 110 2- nm

4-CQHTUMETPOBBIM CTYIEHSM TOJIIHMHBL (B 3aBUCHMOCTH OT BO3DACTA HACAMXKIEHHH) M B’
KaxAOH H3MepsaJH BLICOTH 2—3 mepeBbeB. MexanuueckHM OTOOpOM (Kaxjoe JecAToe Ae-



Bausnue noanorer u 803pacra Ha npupeCT COCHAKOB 7

peso) Opanu 15—20 npoGHBIX YYETHHIX [AepPeBbeB, HA KOTOPBIN HPHPOCTHBIM OypasoM
VCTaHABJHBAJN TIPHPOCT NO JHaMeTpy sa nociennue 5 u 10 aer. Ha Bcex npoGubix mjo-
iagsx geaand TOYBEHHble DPa3pesbl, ONMCLIBAJAM H 3apUCOBBIBAJM MX IO TOpDH3OHTaM, a
TaK/Ke NPOH3BOAMIM ONUCAHHE THNA Jeca ¢ y4eTOM HAJOUBEHHOro NOKpoBa. TakcalwoH-
Hble Tokasatenu InpoOGHBLIX nJomlajeli (BO3pacT, CPeAHHII AuMaMeTp, CPeIHION BBICOTY,
TOJHOTY, KaacCe OOHHMTETa, CYMMY ILIOWiaJel CeyeHuii, 3anac) YCTAaHABJAHBAJH OOBIUHBIMH
TAKCALUMOHHLIMM NPHEMAMH C HCHOJB30BAaHHEM JIECOTAKCALMOHHBIX CNPaBOUHHKOB. Ilpomedt
Texyuiero OGbEMHOTO NPHPOCTa  BBLIUMCIASIH A BCeX NPOOHBIX YHYETHBIX [E€PeBbeB MO

i
CPeAHel MMPHHE TOAUYHOTO C/OS £, HA ocHOBaHHI GOPMyAEl Py="75~, H MO OTHOCHT@/b-

CHOMy JAHaMerpy, HCnoJndyst tabauny [lpeccnepa ang onpejeselHs’ TpoleHTa OOGBEMHOTO
apupocTra Ha CTBOJIaX paCTyLU.HX HepeBbes,

. OTHOCPITeJlebIﬁ JmameTp 1 OTHOCHTEJILHOEe IIpOTﬂ}KeHH(‘) !(pOHb] Haxoauan Xak cpen-
liHe MAd BCero ApeBocTod, a OL[eHKy aﬁeprnu pocra CTBOJIOB HpOHSBOILPIJII/I o Bcnomgora-
TeabHo# Taba. 1, npepsoxentoin M. JI. Jsopeuxum (2].

ITokasarenan npoueHTa TEKYUIEro MPHUPOCTA OTAEABHEIX CTBOJOB 0b6pa-
GateiBanu cratucruyecku, Cpengnue moxazatean aGCOJIOTHOTO TEKYILEro
TPUPOCTA HACAKIEHWI 110 0O0BEMY BBIUHCJGHBL 10 CPeIHeMYy INPOLEHTY Te-
KYIIEro NPUPOCTA OT 3anaca JAPEBOCTOS, KOTOPBIM onpepeisau mno tabuau-
nam ¢ gryms Bxopamu (D u H) [6]. :

Jnst ycTaHOBJICHMS CBSI3M TEKYILEro HpUpPOCTa ¢ BO3PACTOM ADPEBOCTOS
CTpouau rpaduKM, Ha KOTOPhIX NO OCH a0GCUMCC OTKJAAABBANH cpeJHHH BO3-
‘PACT APEBOCTOEB pPA3JHYHBIX TOJHOT, a4 [0 OCH OpAHHAT — abCOMIOTHHIN
TEKYIIKI NPUPOCT MO 3anacy 5THX APEBOCTOEB TOTO KW APYTOro THUIOB Jeca.

Bo Bcex cayuasix npu 3TOM OKasanoch, UTO TOYKH, COOTBETCTBYIOMIUE
JIPEBOCTOSIM OJHOrO ¥ TOrO »Ke THITA Jieca, ONHON INOJHOTHI, HO Pas3JH4YHOrO
BO3DACTa, PAClOJarajoTcsl Ha KPWBOH Tuna napadosksl BTOPOTO TOPAAKA,
napaMeTpbl KOTOPOH BBIYMCASNH TYTEM pElIeHHs TpeX VpaBHeHHH ¢ TpeM:
HeM3BECTHBIMH. ‘ :

TToncrapisis B moJyyeHHbIE VpABHEHUA 3HAUYEHHE TMepeMeHHol (Bo3pacT-
HOro MepHoja), Mbl NOJYJIUJAH AGCOMIOTHYIO BEIHUMHY CIVIZXXEHHOTO TEKY-
Ulero mpupocra AJAS OAaHHON TOJHOTH B [Fpelneaax OJHOTO - U3 THIOB Jeca.

Jlna HarIsgHOCTH M KOHTPOJS XOfa BLIUACIAHUTENBHBEIX Pafd0T NOJAyYeH-
Hble 3HAYeHMs TEeKYIIero npupocra HaHocHAH Ha rpaduk (puc. 1).

v

"

10t

——— - COCHSIK - OpSCHUYHUK
4t Q5 Xe— - ==X = COCHSK - KUCAUMHUK

20 30 40 + 50 80 70 a0 90
Bospacm, aem

Puc. 1. *

Pemas cucremy ypaBHeHHI, Mbl MOJyUUAN a6COMIOTHBIE 3HAUECHUS TEKY-
1iero mpupocra (#%/2a) COCHOBBIX HacCaXkAeHHHA ABYX THIOB Jeca (Tabn. 2).
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Tabnuuma 2
Beanuuxa Texyulero npupocra, u%/e«¢, Npi HOJHOTE
Bospacr, COCHH ke OPYCHAYNEK —| COCHSIK-KHCAHUHAK
aer |
05 | 06 0,7 08 0,9 1,0 0,6 0,7 08 ‘ 0,9 1,0

20 41 | 5201 62 | 668|691 6951 — | 71 851 901 94
30 5361 6221 68 | 7,15 7381 745 72 | 84 951 991 10,0
40 6221 688 | 7,2 745 | 7681 7771 84 9,3 10,1 | 164} 10,5
50 6,75 | 7,20 | 74 7,60 | 7,80 7,90 | 8,8 9,6 10,3 | 10,6 | 10,7
60 6,76 | 718 | 7,4 758 | 7,74 | 7861 8,5 9,5 10,11 10,51 10,5
7 6,25 | 6,82 7,2 7391 750 761 ] 7,5 8,9 941 10,0 ] 10,0
80 5,42 | 6,12 | 6,8 704 | 708 7,20 — 7,8 8,5 9,1 9,1
90 4,17 | 5,101 6,1 6,431 6,48 | 6581 — 6,2 7,1 8,0 8,1

PaccMatpuBas nprBeleHHble TpaQuKy M HaHHble Tabd. 2, MOXKHO Che-
AaTh CACAYIOUINE BLIBOADL,

1. C moBbiwenueM NOJHOTH 0 1,0 yBenuuuBaeTcss aGCOMIOTHBIN TPM-
pocT HacaxcaeHHs (ocoOeHHO NpH mepexofe or NoaHoTsl 0,5 k moaxore 0,7
B GpycuuunukosoM tume u oT 0,6 xk 0,8 B kucanysukoroMm). B BricoKomO-
#HoTHBIX ApeBocrosx (0,9—1,0) sHeprus Hapacrauns aGCOJIOTHOTO TpH-
pocTa 3aMeTHO Najaer.

2. ¥YBennueHue Bo3pacTa ApeBOCTOf A0 50 JieT CONPOBOKIAETCS MMOBbI-
HIeHHeM TeKYUIero NPHpOCTa, KOTOPHIE 3aTeM manaer.

3. I[lnaBHOe HM3MEHEHHE TEKYILEro MPHPOCTA ¢ BO3PACTOM H MOJHOTON
NPOXOAUT B OPYCHUUHHUKOBOM THIe Jeca. C yaydllleHHeM YCJAOBUH MPOU3-
pacTarEua (KUCJAHUYHHKOBLIN THI) KPHBH3HA KDHBOH BBHIpaXEHa CUJbHEe.

Ilog BauaHuem OOJBLIOTO JOCTYNA COJHEUHOH 3HEPTHM BeNUUHHA
NPUPOCTA U3MEHSETCst He NPONOPLUUOHANBHO YMEHBILEHHID INOJHOTHI, a ¢
HEKOTOPBIM MIPEBLIIICHAEM HA CBETOBOI MPUPOCT.

Tadauma 3

[Tpupocr, u¥lea .
- Ipouent
[ToanoTa (haxTH- PeLYHHPOBAHHDI CBETOBOTO
HeCHW I [PONOPUMOHAIBHO CBETORBONH npHPOCTa
HOMHOTE
0,5 6.75 3,95 2,80 42,0
0,6 7,20 474 2,46 34,3
0,7 7,40 5.53 1,87 25,6
0,8 7,60 6,32 1,28 17,0
0,9 7,80 7,11 0,69 8 7
1,0 7,90 7,90 — —

Bauanue cserosoro npupocra (tabu. 3) HarvIssAHO NPOSIBJASETCS HA
npuMepe npHpocTa 50-1eTHHX COCHOBBIX HACAK[AeHHH OPYCHHYHHKOBOTO
THIIa, B3ATOTO H3 TabJa. 2. ’

Mannuie Tabn. 3 CBUIETENBCTBYIOT O MOBBHILIEHHH SHEPTHH HAPACTaHHS
00BEMHOTO IPUPOCTA HACAXKIEHHI C YMEHBINEHHEM WX TMOJHOTHI, a TakXKe
0TpaxaloT BEJUYHHY CBeTOBOro mpupocra. [IpeiacraBaser uHTepec, B Ka-
KOM COOTHOIIEHHH HaXOAATCH HOJYUEHHBICE HaMH BeJHYMHBl TEKYLIEro MpH-
pocTa ¢ COOTBETCTBYIOUMH HaHHbIMH Tabaun WM. M. HaymeHko um apy-
ruxX asropos. [IpuBefeM Ans CONOCTaBJEHHS JHIb JNAaHHBIE TEKYILETO TIPH-
pocTa COCHOBBLIX HacakAeHHH OpYyCHUYHHKOBOTO Tuma npu nojHote 1,0
{Taba. 4).

IIpuBeneHHble COMOCTAB/EHHs [OKA3BIBAIOT, UTO BCE TPH CIOCoGa BbI-
paxalwT OLHHM M Te Ke 3aBHUCHMOCTH TEeKylIero IPHpOCTa OT YCJIOBHE Me-
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Ta6aunma 4

Texywnit 1pupocT, #Y2a, N0 AaHubiM
Bospacr, H. M. Haymenko B. B. 3arpeena

e Halnhy OTKJAOHEHHE, . OTKAOHEHHE,

: PaKTHUCCKUY % QaKTHUECKHH %
30 7,45 7,70 +3,9 6,8 —8,5
40 7,77 8,90 +14,5 7,4 —4.6
50 790 . 8,65 +9,6 7,9 0
60 7,86 8,20 +4,3 7,8 —17
70 7,61 7,65 40,2 7.4 —2.8
80 7,20 7,10 —1,0 6,5 ~95
90 6,59 6,55 —0,1 — —

CTONPOU3PACTAHHsI, BO3PACTa W HOJHOTH HacamjaeBuil. ToJbKO 3THM MOXK-
HO OOBACHHUTH MX CXOACTEO He TOJbKO MO (opMe,” HO M MO COAEPIAHHUIO.

Tabsa. 2 mMoxer ObITh UCHOIb30BaHA AJsA ONpEAeNeHHs TeKyIero Hpu-
[OCTa COCHOBBIX HACAXJAEHHH COOTBETCTBYIOIIMX THIOB Jeca (o BO3pacry
W MOJHOTE. B coueTaHu# ¢ HTOTOBLIMM JaHHBIMU WHBEHTAPH3ALUHWH JIECHOTO
donna Jecxo3a H OTJESIBHBIX JECHWUECTB €e MOXKHO NPHMEHATh Nad Ha-
xoxaenus oOlIero TEKYIIEro IPHPOCTa, B IeJsiX YCTAHOBJCHUS HMHTEHCHB-
HOCTH PYBOK YyXO04a 3a JecoM M B OTVIEJBHBIX Cayuasx LA pacueTa pydox
FJIABHOTO TOJB30BAHNS.

JUTEPATYPA

{11 A. C. ba6axuu O. TOYHOCTH YNDPOLIEHHLIX CIOCOGOB OmNpeneseHHA TEKYLIero
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penxuin Texymui npupocT ApeBecHHb CTBosMa n ApeBocros. Max-so «JlecHasn npombliu-
acHHOCTb», M., 1964 (ra6n. 19). [3]. B. B. 3arpees. Bauanne nodHOTH Ha TeKYIULHI
NPHPOCT COCHOBBIX HacamaeHuil. JKypH. «JlecHoe xossiictBo» Ne 9, 1962. [4]. &. IT. Mo u-
ceeux 0. O BJAHAHHH NONHOTBI Ha NPHPOCT B CJAOXKHBIX AyGoBhIX Hacaxuaeuuax. COOPHHK
pabor mo secHomy xo3siicTBy, I'ocusgar BCCP, Munck, 1947. {5l U. M. Haymenxo.
Vexyuinil ofbeMHEIt npupocT HacakaeHnit. Hayuunie sanuckn Boporemcxoro necoxossiicr-
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[Toctynuia B perakuulo
25 nexabpsa 1965 t.
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®HN3NOJIOTHYECKOE COCTOSIHUE EJIOBOTO NOXPOCTA
PA3HBIX KATETOPUMN XU3HECNOCOBHOCTH

A. P. YHCTSAKOB
T. &, JIEYXHHA
E. H. YCITEHCKHE

(TToBOJMKCKHIT ECOTEXHHUECKHI MHCTHTYT)

@DHU3NOJOTHH €JI0BOTO TOJAPOCTA IIOCBALIEHB MHOIMe MCCAeA0BaBKAd
[1]—17]. Omnako pax ¢GaxTopoB (3aBHCHMOCTb COCTOSIHUS TOJAPOCTA OT
MeCTOOOHTAaHNsA M METEOPOJOTHYECKHX YCJIOBHH B Te€ WJH HHble roLbe) He
HaleJ B HUX HOJHOT'O OTPaXKeHHus.

Hawmu wnccaenosansl GOTOCHHTE3, AbIXaHHe ¥ BOXOOOMEH IMOAPOCTA B
ITmxxemckom Jecnpomxo3e ['opbXoBCKOiI 06JacTH, B eAbHHKE YEPHUUHOM
Ha& JBYX yuyacTkKax: IOJ MOJOTOM Jeca M Ha ABYXJeTHelt BoipyOke, B kaxk-
AOM ydYacTKe M3ydaly MoJeJbHble JepeBUa [OAPOCTA Tpex KaTeropuii
SKU3HECMOCOOHOCTH: OJIarOHALEXKHDLIN, COMHHTE/ALHBIN U HeOGJarOHalexK-
rpifi. Bospacr moapocra 15—20 ner, Bricotra 1—1,5 u. Baaronapexuspiii
ROJAPOCT, NPUYPOUEHHBII MNPEUMYVIeCTBEHHO K OKHAM, XapakTepU3yercs
BO3DaCTalOWKM NPHPOCTOM B BBICOTY 3a HOcC/aeqHee NSITHIETHE, OCTPOKOHY-
COBUAHOH KpoHOH, 3anumatouleil 70-—90% naumbl CTBONA, Y COMHHTENb-
HOTO TIOAPOCTa MPHUPOCT NMOCAETHUX JBYX [ISATHJAETHE OCTACTCS Ha OLHOM
YPOBHE, KpoHa 0oJiee IIHPOKas, a NPOTAKEHHOCTh ee 1o cTBoJy 50—709%.
[IpupocT HebsaroHageKHOTO IHOAPOCTa, MPOM3PACTAIOLIEro TMOA TOJ0TOM
jeca B MecTax HauGoJbLIero 3aTeHeHHs U MMEIOUIEr0 30HTHKOBHIHYIO KpO-
HY C DIPOTSXKEHHOCTBIO Mo cTBoay 30—50Y%, pesko najaer 3a nocjenHee
HsITHIETHE.

HcenenoBanus 1o MOJOTOM Jeca W Ha BLIPYOKe INPOBOIHMIAM OJHOBpE-
MeHHO. MHTeHCHBHOCTH (OTOCHHTE3a H HbIXAHHS OTPENeJIAN Ta30MeTpU-
YECKMM METOAOM Ha HeOTHeJeHHbIX OAHOJETHHX noberax. Mccaenosanusim
nojBepranach XBosi Texyuero roga (1965 r.).

OneITel NPOBOAMIM B TEYEHME BCErO MOHS, 4TO HO3BOJKJIO BBIICHHTD
Hayajo M 1IPOACJ/IKMTENBHOCTh  (POTOCHHTETHUECKO PadoThl NMOAPOCTA.
OnHoBpeMeHHO ¢ onbTaMu 110 (POTOCHHTE3Y M ABIXAHWIO YUHTHIBAIM CHAV
CBETA, TEMIEPATYPY H OTHOCHTEJBHYIO BJAXKHOCTb BO3AYXa. VIHTEHCHBHOCTHL
TPaHCIHpAUHH ONPeesssiil MeTOA0M OBICTPOTNO B3BEIUMBAHHSI NMPH MGMOLLK
TOPCHOHHBIX BecoB. CpejHHe nokasarenyu (OTOCHHTE3a H ABIXAHHS U3 OIbI-
TOB, NPOBEAEHHBIX B TeyeHue ABYyX nHell (9 u 10 aBrycra), BHIpaKeHHbIC
B me COy ma 1 du® 3a | wac, npusegeHsl B Tad, 1 *,

Hccnenosanusi noxasasH, 4TO HHTEHCHBHOCTb (DOTOCHHTE3a Y MOAPOCTA
IO/ TICJIOTOM JleCa HHUKe, YeM Ha BhIpYGKe,

Haubosee axrtHBHa pafora XBOM MO TOJOTOM Jeca B IOJYILEHHbIE
yacel. CpOKM Havyajga W OKOHYaHHst (GOTOCMHTE3a B TeueHHe AHA IO [OJOC-

* TIpH BBIUMCJEHHH CPeJHHX [0Kas3aTenell MHTEHCHBHOCTH (DOTOCHHTE3a YUTEHB! OIbI-
THl H C OTPHUATENbHBIMH NOKA3aTeJIAMH (HA [bIXaHHE H KOMMEHCALHOHHB MYHKT).
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TaGanua 1

| Kateropus noapocta

TMoxasareau
. HaarouaaeRNbli COMHNTCALHLIT Heﬁnarouanemnmﬁ
OcBemerdHoCT OT .. . JIO, 4K 1200—20009 800—13600 480—5600
10560—47500 | 15480—-44200 | 13200—39600
MHTEHCHBHOCTL AbIXaHHH 0,31 0,13 0,11
2,40 — 153
Koaiyectso accumuiINpPORAHHOTO 3,04 1,15 0,10
CO,, Mz 3a 1 wac 4,41 297 1,95
ACCUMMISIIHORHAA I0IaNb 1,72 1,15 0,40
Aepesa, A2 0,96 0,47 6,35
Kounuecrso CO,, ycBoennoro 0,520 0,140 0,004
ORHYM ACPEBOM, 2 o 0,420 0,140 0,668
[Mpumeuanne B uicauTese — ZRaHHbie A TOAPOCTa TNOA TNOJOTOM Jjeca;

B 3HaMeHaTeJsde — Ha Bpry6K€.

TOM Jieca ¥ Ha BbHIpyOKe pasjiduHbl. B nepBomM ciydae OH HAYHHAETCA
no3gHee U 3aKAHYMBAeTCs paHblle. JIMMHUTHUPYIOILMM (QAaxTOPOM B NaHHOM
caydae asasiercs cBer. Kax cnpabeminso ormeuaer 3. M. Haywmenko (7}
CTeneHb U3MEHEHMs 3KOJOTMUYECKHX YCJHOBUH HEOAMHAKOBA /s PA3HBIX Ka-
TETOPHII IIOAPOCTA Mocsie PYOKH MaTEePUHCKOTO IOJOra.

WsmMepeHuss cuspl cBeTa, NPOBOJAMMblE OLHOBPEMEHHO C ONBITAMH, TO-
Kasanyu, yTo Ha BbIpyOKe (110 CPaBHEHWIO C YCJAOBHSIMH TIOZ MHOJIOTOM)
OCBEIIeHHOCTh OJarOHaMeKHOro IMOApOCcTa yBeauunBaercs B 2--15 pas,
coMHHTeabHOro — B 15—30 pas, a HeGaaroHazexHoro—B 60 pas u Oosee.
3To pasadine B H3MEHEHHH CTeNEHH OCBEIEHHOCTH SIBJSCTCA OAHUM H3
CCHOBHBIX (haKTOPOB, OOYCJOBJHBAIOLUMX PA3HHNY B HHTEHCHBHOCTH (HOTO-
CHUHTe3a NOoApPoCTa.

Haubosee BBICOKHE mMoKasaTejd WHTEHCUBHOCTH (HOTOCHHTE3d KaK IOA
[0JOTOM Jiecd, TAK M Ha BbIPYOKe MOJYYEHLI Y NMOAPOCTa GJIaroHameHOro.
Ecan y 6aaronanesxsoro moxpocra ee npuuate 3a 100%, To y mompocra
COMHUTEJbHON KH3HECIIOCOOHOCTH MO NOJOroM Jjeca oHa cocrasut 41,19%,
a Ha BbIpybxe —67,3%.

MurtercuBHOCT (GOTOCHHTE3A OAHOJIETHEH XBOM IOAPOCTA 6JI&I‘OH8}I€X\-
HOrC M COMHHTEJBHOTO MOoC/e BHPYOKH JPEBOCTOS MOBLILIAETCH.

Jlaunble yawux HaGaIOAeHMIt TOKAa3aJHd, UTO XBOS NOAPOCTa, cHOPMH-
poBaBlIasics B YCAOBHUSIX OJHOJETHell BBHIPYOKH, COXPaHACT CHOCOOGHOCTb
NMOBBLIIIEHHON aCCUMUJALNM.

Y nebaaroHagekHOTO TNOAPOCTA KAaK B Jecy, Tak ¥ Ha BHpybxe ¢oro-
CHHTeTHUeCKast CIIOCOBHOCTh XBOM COXpaHseTcs (Ha BbipyOXe HMHTEHCHB-
HOCTh (OTOCHHTE3a B psilie OMBITOB Y 3TOTG NOAPOCTa Oblla He HHXKE, UeM ¥
G.1aroHaexHoro), OAHAKO QOTOCHHTE3 HauuHajacg auwb B 10 yac, a B
14 uac. yxe Ha6JI0Za/0Ch BBIZENEHHE YrJEKUCJIOTO ras3a B pe3ysabrare
nuixanus. [1py HesHaumTesbHOH niomaad xBow (raba. 1) H oueHb KOpoOT-
KOM paboyem BpeMeHH (OTOCHHTE3a NPOAYKTHBHOCTh TNOCAENHEro OueHb
MaJdia.

JlaHHBIE O BJAMHOCTH XBOW M CpPeJHHME INOKAa3aTeJd HHTEHCHUBHOCTHU
TpPaHCIUPALMK, TTOJydYeHHble o Habawomesusam 10 asrycra 1965 r., npuse-
ZeHbl B Taba. 2, W3 KOTOPOH BMIHO, UYTO Ha BHIPYyOKe BJA’KHOCTL XBOH
wuxke. CrTermeHb OBONHEHHOCTH XBOM OOGYCJIOBJWBACTCS He TOJbKO PasJih-
UHAMH 5KOJOTHYECKHX YCJIOBHE Ha BhHIpYOKe H B Jecy, HO ¥ (QH3HOJOTHUE-
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Tadaunna 2

i Baa)>KHOCTb XBOH, HurencnsHocTh
aTeropuy MOAPOCTA % K CyXOMy BeCy TPaNCcIupannyu
. Z BOibl Ha amifuac

braronanexHblii 179,4 0,12

T84T 0,32

COMHMTEbHbIH 182,1 _0,_13_
53,4 0,27

He6naronanexHbiit 1954 _gﬂ_
53,3 0,20

Ilpumeuanue. B uncautene — gauuble Njis 1pob nog
[IOJIOrOM Jieca; B 3HaMeHaTene — Ha BeipyOke 1963 r. :

CKHM COCTOSTHHEM IOAPOCTa pasHbiXx kareropuil. Tak, ecau BIasKHOCTb XBOU
B JIeCy HPHMHATH 34 eAMHHULY, TO Ha BBIpYOKe y BJaroHAZeXKHOTO TOAPOCTA
oHa coctaBut 0,47, y comuuTespHoro 0,29, a v HebGaaronamexuoro —0,22.

BequupnHa TpAHCIHpPaNUKM 3aBUCHT HE TOJBKO OT IKOJOIMUYECKHX -YCJIO-
BWil, HO, TIaBHbIM 00pa3oM, OCOpefesasercsi aHaToOMO-(hH3UOJOrHUecKHM Y
0COOEHHOCTSIMH DPAacTeHus (IMPOHHLAEMOCTBIO TJIA3Mbl, COCTOSIHHEM YCTbHL
u Ap.). ‘

[anHble HaWuMX HaOJIOJAEHUI MOKA3LIBAIOT, YTO HHTEHCHBHOCTBH TPAHC-
NMUPaUMH MeHbIIe INCJA II0J0TOM Jeca, a Ha BeIpyOKe oHa HuKe y 06Jaro-
HaAeKHOTO NOoApocTa.

MoxxHO Tos1araTth, uTO y HeGJaaroHalekHOro MOAPOCTAa HA BBHIPYOKe B
Pe3yabTaTe HEAOCTATOUHOH OBOJHEHHOCTH XBOM BO3HHKAIOT H3MEHEHHS B
NPOHHIAEMOCTH [Ja3Mbl MU B OCMOTHYECKHX siBJeHUAX. OHH OTparkaorcH
Ha paboTe yCTbUIL M OOYC/IOBAHBAIOT IMOHWIKEHHYIO  (DOTOCHHTETHUECKYIO
aKTHBHOCTb XBOH,

ConocrapieHue H3MEHEHHI B I0KA3aTeNsiX PA3JIUYHBIX (U3HOJOTHYE-
CKHUX IIPONECCOB y NOJAPOCTA HO KaTeropHsM KXU3HECIOCOOHOCTH IPHBOIHY
K BBIBOJY, UTO HeOJAaroHAafexHbIl MOIPOCT HMeeT MOHUKEHHYIO KH3HEAes -
TeJIBHOCTh Ha CBEXKHMX BbIPyOKax M NOJABEpraercss 3HAYUTEIBHOMY YCbiXa-
HHIO He TOJbKO B pesydabrate ocaaddeHust $OTOCHHTE3a, HO B GoJblledl
CTeNeHH H3-34 HAPYLIeHHss BOAHOTO 6aNaHca W BO3HHKAWIIETO AEhHLHTA
BJIATH.
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(5. M. B. Karpywenko O noTeHUHatbHONl HHTEHCHBHOCTH (POTOCHHTE3a MNOAPOCTA
€IH B  DA3JHUHBIX YCJAOBUAX  OCBEWEHHOCTH. «Boramuuecxkuit Kyprama» Ne |1, 1965.
6. O A Kowmuccapos, Jl. H Wrelinponnd. Harencusdocts ¢oTocunTesa y
FOAPOCTA end B Pa3HbIX Konoruueckux ycaosusx., JlenHWMWJX, Tesucel noxaagos pabo-
ueto cosemanus, M., 9—I11 despans 1965 r. [7]. 3. M. Haywmenxo. Mamenenne nexo-
TOPHIX (PUSHONOTHYECKHX OCOBEHHOCTEll NMORPOCTa ean  rocie pydxu aepeBbeB. JKypH.
«®usno0rus pacreduit», . 112, Ne 3, 1965. ’

[Mocrynuaa B peaakuuio
30 mas 1966 r
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Ne 1 AECHOM XYPHAJ ' 1958

YJiK 595.70

AONOJHUTEJDBHOE MUTAHUE HACEKOMBIX
KAK NPUYHUHA CHHOKEHUS NPHUPOCTA
EJIU HA BbIPYBKAX *

A. J. BOPOIHH

(ApxaHreibCKHH MHCTHTYT Jeca M JecOXIIMHH)

HauGonbliuit 0Tnaj €1l Ha KOHIEHTPHPOBAaHHLIX BbIpyOkax Espomefi-
<xoro CeBepa NPOUCXORUT B NepBble rofbl (3—>5 ser). DTOT npouecc 3aKo-
HOMepeH AJs pazHbiXx paloHoB eeponelickoin taiitn [2}, [3], 14], {5l :

®u3noJOrHYecKre HCCAEN0BAHUS TOJAPOCTA €Jd, TIPOBEJCHHBE B TaEX-
HOIi 30HE, MOATBEPKTAIOT JECOBOACTBeHHHIH BuBog {l]. Hapyumrenne HOp-
MaJbHOTO (PU3NOMOTHYECKOTO PUTMa Y MOAPOCTA €1H B NePBHIH TOX BHI3HI-
saer ero ocsabjeHHe H CJAYKUT NPEANOCHIIKON I MacCCOBOTO HamaleHHs
HACEKOMBIX, o

Lo nenaBHero BpeMeHM MOYTH HE MPOBOJMJIOCH IHTOMOJOTHYECKUX pa-
00T, TOCBSIIEHHBIX W3YUECHHIO BPEIHOI AEATEJBHOCTH HACEKOMbIX Ha Bbl-
pybxax. CucreMaTHYeCKHe HCCAENOBAHHMS B 5TOM HAaNpPAaBJEHMH HAuyaJHCh
¢ 1957 r.B Kapennokoit ACCP{6],{7],{8],{9]; 6nu1a BuisicHeHa pOJib HACEKO-
MBIX B JIECOBO30GHOBUTENbHOM mpolecce Beipy6oK mas ycaosuit Kapenun.
s 10XHOH NOA30HB! eBponefickoll Talirh aHaJOruyHelXx padoT Her.

Hanm nByxsernne uccienosanns (1964—1965 rr.) nposenessr B Beso-
2epckoM Jecnpomxose Bogoroackoit ofnacth. Pafion pa6or pacmosoKeH
B THIHYHBIX YCJOBHSX I0JKHOT2eXKHBIX JecopaspadoTox.

B snTOMOMOrHYeCKoil AUTEPATYPE BONPOC O BJAHAHUM JONONHHTE]BHOTO
NUTAHUST HACCKOMBIX Ha INIPHPOCT B BHICOTY CaMOCEBa W TOJIPOCTa €1H Ha
BpIpyOKax He OCBellleH. B TO Ke BpeMsi H3yueHHe €ro JaeT BI3MOMKHOCTD
BBIACHUTBL DOJIb HACEKOMBIX KaK (DH3HOJIOTHUECKUX BpefHTeeH, HedcTBYO-
U{HX B CaMblil TPYAHBIN NEPHOA CYIIeCTBOBAHHS €M IHoche pyOkH, B MO-
MEHT HapyuleHHOTo OaJjdHca OCHOBHBIX (DM3HOJOrWUeCKHX mpolleccoB. Kpo-
Me TOTo, Ba)KHO 3HATh pPEakKiMI0 eCTeCTBEHHOTO BO30OHOBJIEHUS €N pas-
HbLIX BO3PaCTHBLIX IPYNN HA NOBPEXAEHHST HACEKOMBIMH. DTO [O3BOJHT YCTA-
HOBUTb HanbOJIee NEePCIEKTHBHBIE KATEropud BO30GHOBJEHHS €U € TOYKH
3speHust QOPMHPOBAHHUS OYAYLUINX HacaxKZeHWi Ha BHIpyOKax.

B mnpouecce paGorsl 6bio 0GCAef0BAHO ABEHAAUIATH BHIPYGOK 1- H
3-JIeTHETO BO3pacTa BellHHKOBOTO W IIHPOKOTPABHOIO THIIOB, HA KOTOPBIX
8370 500 Mogzenell camoceBa, MeJKOT0o W KPYNHOro noppocra eau. Camo-
CeBOM CUHTaJM JepeBlia BeicOToH A0 0,25 x, meaxum noppoctoM — a0 1
Il KPYNHBIM — Bbllle | x, AMaMeTp KOTOPOro Ha BHICOTE TPYAH HeE IPEBBI-
wan 6 cn. Y xa)kzpoli MOmeaH 3aMepeHL! BHICOTA, AHAMETp y IHelKH KOpHSH,
IPpBHPOCT B BHICOTY 3a 5 JeT W onpelened BodpacT. Ha moxmensix ormeuass
KOJMYECTBO paH, HAHECEHHBIX DPA3HBIMM BHIAMM BpeAdTesel, PacrnonoKenue
paH Ha crBoJie. (B KPOHe AepeBa, MOJ KDPOHOM, V INEHKH KOPHA W Ha BeT-
uIx). Bpibop Mmogesefl oOCyIMeCTBAAJCS MEXaHMYECKH M  COOTBETCTBOBAJ

* PaGota BHIIOJHEHa Ha Kadelpe 3aluTHl neca MOCKOBCKOrO J€COTEXHHUECKOTO
HHCTHTYTA NMOJA PYKOBOACTBOM npod., goxtopa OGuojioruseckux nayx A. . Boposnuosa.
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[PUHIUNY PIHAOMU3UPOBAHHOTO ydYeTa, ¢ TeM uTOObl JJis 00pabOTKH faH-
HBIX TIPMMEHHTH AUCIEPCHOHHBIE aHAJMHU3, UCKJAIOUWB CYOBEKTHBHbBIH MOIXOM
K OLIEHKE JesITeNbHOCTH HACEKOMbIX. ,

[1pu AONONHHUTEIBHOM THTAHHK CAMOCER NOBPeXITAETCs JOJITOHOCHKAMIT
Hylobius abietis L., H. albosparsus Motsch., H. pinastri Gyll. u Hylastes
cunicularius Er. Ha menaxuit mojapocT, Kpome 3TOro, Hamagaior CMOJIEBKH
Pissodes pini L., P. harcyniae Hbst., P. piniphilus Hbst., pexe ycaun poza
Monochamus. dayna KpPyNHOro IIOAPOCTA B BHJOBOM OTHOLIEHHH DPAa3HO-
obpasHee U MHorounciaeHHee. OHa BKJIOUAET BCE OTMeUeHHblEe Bbille BHIEL,
CpeiiH KOTODHIX BeAylllee MecTo 2aHMMaloT ycaun Monochamus urussovi
Visch. u M. sutor L.

HaneceHHble HACEKOMBIMH DaHBl MOTYT OBITh PACHOJNOZKEHBI Ha CTBOJE:
W BeTBSIX. ¥ caMoceBa M MGJKOTO TOAPOCTA e/NH HamOOoJblllee HX KOJHYE-
CTBO HAXOJHATCS Ha CTBOJe Y IuefiKH KOpHs. ¥ KPYHNHOro NMOAPOCTa PaHE!
KCHUEHTPHPYIOTCA B 00JacTH KPOHBL KaK Ha CTBOJE, TaK M Ha BETBAX, TO
€CTb B MECTax, Te Kopa TOHKAsl 1 HEeXXHas. DTH NOBPeXXAeHHs B GOJIbIIMH-
CTBe CJIyuaeB CONPOBOXKAAIOTCS YHHUTOXKEHHEM Bepxyuleunoi mouki. Ca-
MbIe ONACHble PAHBI, 3HAYATENbHbIE 10 IINOILAAH M HEPeIKO CMBIKAIOIHECH
BOKPYT CTBOJHMKA Y -OCHOBAHUSI WJIM BEPIUHMHbBI, HAHOCST yCayn U JOJTOHO-
cuKd, ManobaedHoe MecTo TNHTAHHA ycauell — peplinHa JepeBa B Tpefe-
dax 5—I10-aernero npupocra (10—15 cm). , '

Ilpn onpepeseHil BIAWSHHS HACEKOMBIX Hd CHUJKEHUE NPHPOCTA B Bhl-
COTY y eJ¥ YUYHTHIBaJH COBMECTHOe AeficTBUe BCeX YKa3aHHLIX BH/OB.

Meaxuil © ocoOeHHO KPYMHBIH NOAPOCT IOABEPraeTcss WHTEHCHBHOMY
HanajeHHI0 HACeKOMBIX B IepBuil rox mocie py6xu Jgeca. s Toro 4todi
YCTAHOBUTb, HACKOJIBKO CHJABHO CKa3bIBAKOTCSA MOBPEK/EHHs HA BEJIHYHHE
TOJHYHOTO NMPHPOCTA B BBICOTY, ObLJIO H3ydeHo 150 moaenel NMOBpeKIEHHOTC
M HEeNOBPEKJICHHOTO MOJOJHSIKAa end pasHoro Bospacta. Mogeau B3sATHI
Ha TOTeHUHAJNbHO BEHHHKOBBIX ONHOJNETHHX BBIPYOKaXx.

Vc/0BHO BHIEJNEHL! JBE CTENEHH IOBPEXKACHHS [epPEBbeB HACEKOMBIMH:
cpefHsss W cuwibHas. [Ipu cpefHell CTeNeHM pambl 3aHUMANH TOJOBHHY
¢TBOJIa H B HEKOTOPHIX cJAydastx Oblia MOBperKJeHa BEPXYHIeUHAs IIOYKa;
KOVIHUECTBO paH Ha jJepeBe He npesbiiago 10—15. K CHibHO TOBpexJeH-
HBIM OTHECEHBI JePeBbsl, Y KOTODBIX PaHbl 3aHHMaJu TPH YETBEPTH CTBOJ2
(10 OKPYKHOCTH) HJ/IM KOJIBLEBAJH €ro y OCHOBAHHA WJM BeplunHbl. OxHHM
H3 [OPU3HAKOB SBJSETCS YHUUTOXKEHHE BEPXYUIEUHOH IOUKH, KOJHYeCTBO
paH Ha Jepese He GoJjbile 15, B Tabsa. 1 noMelleHb pe3yabTaTsl 00pa~
otk 150 momeselt (BuipyOKu 1-ro TOAA).

TaG6auuna |1

[pupocrt, cu
Cromenn mocac pyOku
Boapacr, aet NOBpeXACHUS cpennuit
! RO pyoxn abCOMOTHBIT % !;Ong;lgglcdl'y
» He nospexnenst 5,0 5,6 112
8—15 Cpennss 3,9 1,9 49
CuibHast 3,3 1,6 49
He noBpexnensl 11,5 10,5 92
46 Cpenuss 34 1,3 38
CuabHan 3,6 i1 31

B npouecce JONOJAHHUTCAbHOTO NUTAHHUA ycauu cockabJanBaioT KOpYy Ha&
BETBSIX KPYIIHOTO HOAPOCTa €J4, KOJAbUYS UX Yy OCHOBaHMHI. B cpeaHeM Ha



Jonoanurespnoe nuTaHUE HACEKOMbLX HA BbLpybrax 15

nepere 28 mersedr, u3 nux 9 (wmm 32%)
OKOJBILOBAHBl W YCHIXAKT B IEPBBII XKe
BereTalMoHHbIT mepuox. Hepenxku cay-
yap, KOTZA Ha JepeBe IOBDEXKAEHO Ui
yeeixaer go 20 Bemsefn (71%). Takum
00pazoM, KDVMHBIA TNOLPOCT €M YIKe
B TIEPBLII TOA TepsieT 3SHAUYHTENbHYIO
YaCTh aCCHMHUASIMOHHOTO ammnapara, 4To
Hens0eyKHo CKA3biBAGTCA HAa (hH3UOJOTH-

YeCKOM COCTOSSHHM JAepeBa W CHUIKEHUU
MPUPOCTa.
Jdns Toro uroGml BBISICHHTH, Ha-

CKOJNIbKO JAOCTOBEPHO BJAUSIHME KOMOJIHU-
TEJBbHOTO TIMTAHHSI HACEKOMBbIX HA CHU-
JKeHHe MPUPOCTa B BHICOTY yXKe B Iep-
"BBII TOJ Toche PYOKH, Mbl IPOM3BEH
IHCIEepCHOHHBIA  aHaau3 150 wmopeneil.
I cpaBHeHHs BbIAEAEHbl JBe BO3pPact-
Hbl€ KAaTerOpHH BO30OHOBJAeHHUS eqad. Pe-
3yJABTAT 3TOTO aHaju3a INpelacTaBaeH B
Bulle rpaduKa, HATAAIHO WIAQCTPUPYIO-
U1er0 MOCTOBEPHOCTb BJIUSIHHS HACEKO-
MBIX HA CHHOKeHHe I[pHpOCTa C BeposT-

112 : N
100 \ ; <
50 :
\
80
Eiee
60
40 =
N
B{‘-\Ai/ 8, B\?\Z/ B,
Puc. 1. CHH:KeHHe HOpHpOCTA y eau

noh BJAHAHHEM AIONOJHHTEJNLHOTO nuTa-
Hua HacekoMbix (%).
Ay — 8—15 ger, A: —46 ner, Bi — Henospex-

aecinple; B: — cpenHenoBpexkaeHHble i By —
CHILHO NOBPEXKJCHHDIE.

Hoctbio P > 0,95 (puc. 1). dro cHuxe-

nue JOCTOBEPHO AJA Pa3HBIX BO3PACTHBIX T'PYII, TO €CTh NPH NPOYUX PaB--
HLIX YCTOBHAX {IOBpEXKAEHHbIe HACEKOMDIMH AepeBbS PA3HOTO BO3pacra Cy-
INECTBEHHO YMEHbIUAIOT HPHPOCT B BBICOTY. JlAs KpynmHOro mompocra ejid,
RpoMe TOro, OKasajach AOCTOBEPHOIl Pa3HHLIA B M3MEHEHHM JpHPOCTA B
3aBHCHMOCTH OT CTENEGHH NOBPEKAEHH. o

MaccoBoe HanajeHne HACEKOMBIX B HOBOH 9KOJOTHYECKOH oOcTaHOBKe
TpebyeT OT JepeBbeB AONMOJHHUTEJNBHOIO PACXOla 3HEPIHH Ha BOCCTAHOBJE-
HHe TOBpeXAeHHbIX TKaHeld. Haluu ncciezoBanus NOKasadM, 4TOo KPYIHBIHA
TOAPOCT €M He MOKeT OBICTDO BOCCTAHABAMBATh MOBPEXIEHHBIE TKAHH,
ociabeBaer W yaKe B NepBlil TOL Nocae PYOKH Jeca 3acensieTcss KOPOeJaMH,
a TakxKe HEeKOTOPBHIMH BHAAMH CMOJSEBOK. B peaysibTaTe B KOHIle Berera-
UMOHHOTO TNEpHoja MEPBOTO rofa KPYNHBIE OAPOCT GbIBAET MOBPEXIEH Ha
12%. ITpeAnocLiIKOl A/1s NOC/HEAYIOIET0 ero 34CeJNeHHs CAYJKHT HeH3Ger-
noe ocaaljedne AepeBheB OT HanajleHHss ycauelf, JOJTOHOCHKOB -POMd
fHylobius u cmoseBOK. AHaNH3UPys MOIENH, MBI NPHIIAH K BLIBOAY, 4TO
JepeBbsi KPYMHOIO MojpocTa eau GoJiee NPHMBJAEKATENbHB [IJsI HACEKOMDBIX,
YeM CAMOCEB MJIH MeJKHUH MOAPOCT, U CAYKAT 06HLEKTOM [NONOJHUTENLHOTC
ITMTaHUS 1 MECTOM BBIILIOAA. ,

B pesysnbrate BpeAHOll AESTEIBHOCTH HACEKOMBIX NPOMCXOZHMT OBICT-
poe OTMHpaHMe KPYIHOTO TOAPOCTA €JH, KOTOPOE 3aKAHUMBAETCH Ha
2-—3-ii rox nocte pyoku. Ha 3-netHux BBIpyOGKax KOJHMYECTBO KHUZHECHO-
cO6HOTO KPYHHOro mojpocra He npesbiiiaer 50—90 mwt. Ha | eq, Torma
KaK Ha OJHOJIETHHX J/1IeCOCEKaX B HEKOTOPLIX CJAYYasiX COXPaHAETCH CBBILE
400 wr. Ha 1 ea. Taxk KkaK ¢ TOUKM 3pPeHHs] JIECOBO3OOHOB/CHUS HA BhIPYS-
KaX KPYNHBIH MOAPOCT NPAKTHUECKOH LIEHHOCTH HE HMEEeT, Ha 3-J1eTHHX Bbi-
pyGKax mpt He Gpai¥ MOAENbHBIX NEPEBBEB 3TOIH BO3PACTHONH KaTErOPHH.

Hawn6onee niacTHuHBIMM W GHICTPO UPHUCNOCABAMBAIOMMMUCT KATErO-
pUAMH eCTEeCTBEHHOTO BO3OOHOBJEHHS €/M SIBJSIOTCS CaMOCEB M MeJIKHUix
IIOAPOCT, TO €CTh CaMble MOJIOAbIE AepeBla MNPeIBAPHUTENbHBIX TeHepaluii.
Onn cnoco6HBl GBICTPO BOCCTAHABNHBATH NOBPEXAEHHble TKAHH H YXKe K
IPeTbeéMy TOAY BIIOJIHE MNPHCIOCAOIHBAIOTCS K YCIOBHUSIM OTKPBLITOTO NpO-
crpancrea. O6 sTom roBopur Gosbluoe koauuectBo (1800 mwr. na 1 2a)
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JKUSHECTIOCOGHOTO €aMOCeBa M MeJKOr0 IOJpocTa /M, BBINKHBILETO K
TpeTbeMY TrORy mocjae pyOKH.

B Taf/a. 2 npuBeleHbl AaHHbIE, XapaKTePU3yIOLHe U3MEHEHHe NPUPOCTA
P BBICOTY Yy CaMOCeBa W MeJKOTO NOAPOCTA €JlM, MMEIOLUIUNX CTapbie pPaHbL
Mogenu (350 mit.) B3ATH HA 3-A€THHX BHIPYOKax ABYX THIOB.

Tabaunma 2

INpapoct 00 roaam, cu
Kareropus . cpennnid nocae pybxu
BO300HOB/IEHNSA cperuui B BO B
10 PyOKH nepBOM BTOPOM TPEThEM abconoT- | % K NMpHPOCTY
: HBI 10 pyOKH
Beiinukosnie BHIPYOKH
Camoces 1,8 15 1,9 4,1 2,5 © 139
Meunkuii nojapoct 2,9 2,7 2,3 4,8 3,3 114
[IupokoTpasHble BHIPYOKH

Camoces 22 2,2 1,7 33 24 109
Meuaxuii noapoct 3,6 3.6 2,9 5,1 3,9 108

Kak BHAHO W3 TaGJHLbi, HA 3-JTeTHUX BBHIpyOKax NepeHecllde NOBPEX-
[leHHs HACEKOMbIMH CaMOCeB M MEJKHH MOXPOCT TOJNBKO Ha TPETHH TOA
Pe3KO YBEJUYMBAIOT IPUPOCT B BBICOTY B OGOUX THIaX BBIPYOOK. )

B ta6a. | npuBefeHsl JaHHblE O CpelHe H CHJABHO MOPAXKEHHOM MOJO/-
nsKe, a B TabdA, 2 — 0 NOBPEXKIEHHOM, HO BbKHBIIEM. DT HH(PLI HABOLAT
Ha Mblcib, YTO K TPETbEMY TOIY CHJILHO INOpPaKeHHble MOJOJbie AepeBua
B8 GOJbIIMHCTBE YCBIXAIOT W HA BHIPYOKAax OCTAETCsi B OCHOBHOM HETOBpEX-
A€HHBII H c1abo NoBpexAeHHbl MojonHsaK. OAHAKO Ha 4vacTH Jepesues
MEJIKOTO nogpocta Geiio fo 30 3apyOileBaBilluxcs paH, YTO CBHIETENbCTBYET
0 CHOCOGHOCTH HEKOTOPbIX 3K3€MIUISIPOB BBDKHBAThL Ja)<e MNpPH CHJbHO'
CTEIleHH 3aceseHds HaceKOMbIMH. Takum 00pa3oMm, TPeTHH TOJA XapaxTepH-
ayercs Pe3KHM MOABEMOM NPHPOCTA MOBPEKAEHHOrO CaMoceBa U MEJKOro
nOApOCTa €JIH, 4YTO CBSI3aHO C OKOHUaHMEM IepUOfa NPUKHUBAHAA M TIPH-
criocaBauBaHNsA HX K HOBOMY (DHTOKJIMMAaTHYECKOMY PeXHMY.

JUTEPATYPA

1. A. B. Bepereunnxon O HeKkoTopbiXx (H3HOJOTHYECKHX Npoleccax MOAPO-
¢Ta edd Ha JOATOMOIIHLIX Bbipy6kax. B kH. «OCHOBBL THMOJNOTHH BHIDYOOK K ee 3HaueHue
B JecHoM xoasficrse», Apxanrensck, 1959. (21 M. C. Meaexos. K Tunojorus KoHueil-
TPHPOBANHBIX BHPYGOK B CBASH C H3MEHEHHAMu B HarouBeHHOM nokpoee. B xH. «Kou-
yexTpupoBanubie pybku B Jjecax Cepepa», M, 1954. [3]. 3. M. Haywmenxo. JKuszne-
CMOCOBHOCTb €JIOBOr0 NOAPACTA Ha  CIIOMWIHBIX — BbIpYOKaxX  JleHuHrpamckoil o6aacTi.
JlentIMMJIX, c6opunk craTeil mo JiecHoMy xossitctsy, sbim. 5, 1962. [4. M. H. Ipo-
konbes IIOApOCT enm M €r0 HCIOAb3OBaHHE 145 BOCCTaHOBJeHuA .teca. M, 1963.
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1662. [6]. D. B. Turosa ~Kopoener XBO#HOrO NMOAPOCTA €M Ha JeCHBIX BBIpYOKax
Kapesun. Tpyan Kapensckoro ¢umnana AH CCCP, spn. 16, 1959. (7. 2. B. Turosa.
Buosorns M JecoXosaficTBeHHOE 3HaueHHe KOopoeloB-KOpHe:XKHA0B pofa Hylastes B Kape-
qmn. Tpyast Kapensckoro ¢uanana AH CCCP, som. 25, 1961, [8]. B. s inmeposnu,
B. I1. ixoBaes Bpenuble HaceKkoMble H BO30GHOBJeHWe eax Ha BhipyGxax B Kapeawu.
Juromogoruyeckoe o6ospenme, T. 36, BB 3, 1957a. [9] B. A. WMumeposud
B. Il SIxosaes. Buausaue Jecomatosoruueckux (akTopoB Ha YCTOHUNBOCTH NOAPOCTA
W MOMOIHSKOB Ha BLIPYOKaX B edbHukax 10xuoil Kapesmmu, Tpyaw Kapesmbckoro duama-
.na AH CCCP, suin. 7, 19576. ‘

[locTynnaa B pegaxuHio
16 wuwons 1966 r.
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NPUMEHEHUE METOAUKU MUYEPJIUXA
AJiss YCTAHOBJIEHHUS ONTHUMAJIBHOH NMOJIHOTHI
1 BHIPABHUBAHHS ONBITHBIX JAHHbBIX

A. H. NTHTHKHH

(bpsaickali TexHOMOTHYeCKHN HHCTHTYT)

HT00bl raty0zke BCKPLITH NPUPOAY GHOJOTHYECKHX IMPOIECCOB, HYMKHO
paccMaTpUBaTh MX BO B3aMMOCBA3HM. Tekymiuil mpupocT 1o 3amacy chaenyer
n3yuaTb B 3aBUCHMMOCTH OT YCJOBH{l MECTONPOU3PACTAHHUS, BO3pAacTa, MOJ-
HOTBl M TYCTOTHl JApeBocToeB. Ki¥MaTHueCKHe, NOYBEHHO-THAPOJNOTHYECKHL
it gpyrie (GakTOppl BJHSIOT KOCBEHHO. Ecan nomnoGpath u3yyaeMbie 065-
€KTBl C MJIEHTAYHBIMH YCJIOBHSIMH MECTONpOU3PACTAHUSI ¥ OJHHAKOBHIM Xa-
PaKTEPOM M3MEHeHHs] YHCJa CTBOJAOB C BO3PAacCTOM, TO MOXKHO YCT2HOBHTH
24BUCHMOCTb MeXK1Y TeKyU{HM HPHPOCTOM, BO3PACTOM H MOJHOTOH.

HauGonee Toyno u 0GBEKTHBHO'3Ta 3aBHCHMOCTb BbIPA3usach Gbl aHa-
autHyeckd. Ho B Hacrosmlee BpeMsi MaTeMaTHueckas CTaTHCTHKa He Aaer
OOIIeIOCTYMHBIX CII0COO0B peleHH TaKHX MHOXKECTBEHHBIX KOPDEJSIHOH-
BBIX ypaBHeHH. .

I'. Muuepnux * mpemiaraer npocToil Tpaduyeckuii CIoco6 YCTaHOBJe-
HUA 32BUCHUMOCTH Cpasy Mexay TpeMs NpusHakamu. CyThb €ro CBOAUTCA K
caefpytomemy. Ha ocHoBaHuu HaHHBIX NPOGHBIX Miomiageii (Bospact, abco-
JI0THAsT NOMHOTA M TEKYIIMI NPUPOCT IO 3amacy) CTposit rpaduk (puc. 1).
la ocm abcumee OTKAAABIBAIOT BO3PACT, HA OCH OPAMHAT — CYMMY ILIOLIA-
neii ceuenuit, #% (ab6comoTHYI0 NOJMHOTY). OKOMO TOJYUEHHOH IJsT KaiK-
J0i TpoOBl TOYKM NHUIIYT NPUpocT. [Ipy HaHeceHWM AAHHBIX BCEX MPOGHBIX
lvomaeil mosyyaercss rpynna pas3tpocaHHBIX TOUEK C PA3HBIMH 3HAUEHHS-
MH mpHpocTa **. Mexay coceiHumu Toukamu (Hanpumep, 16,6 u 19,1) ua-
TeproJisilliel HAXONAT 3Hauenus npupocra, kpaTHele 1,0 #® (B Hamem npu-
mepe 17, 18, 19), u ormeuaroT Ha JIMHHH, NPOBEIEHHOH uepe3 3TH TOUYKYU.
Toukd C pPABHBIMH 3HAUEHHSMM [PUPOCTA COCNUHSIOTCS JIOMAHON JIHHHeH,
N0 KOTCPOH BBIYEPYHBAIOT BLIPABHEHHYIO KPuBYI0. B Go/bIIMHCTBe caydaes
ee npoBogaT no 10—15 Touxkam.

Kax Buino u3 rpaduka, H30MPHPOCTHLIE JIUHAH HMEIOT BIIOJMHE SICHYIO
BBIIYKJIOCTB, HauuHasa ¢ 50—60 JeT, 4TO TOBOPUT O HAJUYKK ONTHMAJbHON
CYMMBbI ILIOMlAJiell CeYeHus! /s NPUPOCTa IO 3anacy B eJbHHKax 3akapia-
tba.  C BO3pacTOM ONTHMAaJbHAsl IOJHOTA TOCTENEHHO YMEHBIIdeTCsl.
B 100 et oma paBHa 51 M? 4TO COOTBETCTBYET OTHOCHTEJBHON IOJHOTE
0.85. MsonpupocThbie JIMHHH MOJIOABIX HACaXKICHH{l He HMEIOT BBINYKJIOCTH.
9TO rOBOPUT O TOM, YTO INOBBICHTb TEKyIIHii PHPOCT IO 3amacy MOIKHO,
YBeJAMYMB CYMMY mJjomaned cedeHnfl. Ho mOckosbky mocaennsiss sBJIseTcs
lioKasaTeneM IJ0OAOPOJHsA TOUBLI, TO IS TNOBHILIEHUS] TEKYIEro MPHpPOCTa
HaJ0 BO3JEHACTBOBATH HA NOUBY, y/ayullas ee MJIOAOPOJHMe. B HacaxKIeHHSX
' * G. Mitsherlich. Der Einflus der Bestandsdichte auf den Zuwachs den
Rotbuche in Nord- und Westdeutschland. Forstwissenschafiliches Centralblatt, 1954, 7—8.

** McnonbsoBaHb! JlaHHBle 26 NPOGHEIX TLIOMIAMEl, 3a/0KCHHBIX B eJbHUKAX, 3akap-
TaThbsi BAAXHON CypaMeHH, o6befHHeHHbIe B rpynnal noaHotsl 1,0; 0,8; 0,7.

LTTecHol Kypuoas N g
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crapiiero Bozpacra (¢ 50 jeT) nOBbILLATL TEKYIIMI NPUPOCT N0 3anacy
MOXKHO TyTem pyOoK yxoma, B
HanboJjee 6JaronpusTHEIE TOYBEHHO-CBETOBbIE YCJIOBHS.

Ha ocHoBaHuu M0A00HBIX rpadryeckux MOCTPOCHHUI ONpeesaercs: npu-
pocr o necatuaerusim. Jast sToro Ha rpaduke (puc. 1) ycraHoBHM BO3pa-
CThl, B KOTODLIX M30TIPHPOCTHEIE JIHHKH [epeceKaioT 3HayeHusl CyMM IjIoma-
el ceuenws mpu noguote 1,0; 0,8; 0,7 Dtu pmanuble MPHBEJECHBL, B taba. |
(aJ1s1 KpaTKOCTH — yepe3d 2 #3).

pesyJbTaTe KOTOPBIX OYAyT CO3]aB

aTbCsd

Tabanuma 1
BoapacT (J1eT), B KOTOPOM H30TIPHPOCTHBIE JHHHA NEPeCceKalnT JNHHHH '
TIOJHOT, A4S TpHpocTa {4%)
Hoanora
22 i 20 18 16 14 12
1,0 27 u 48 25 u 54 63 71 78 86
0,9 — 29 u 54 26 u 64 76 87 96
0,8 — 42 — 50* 30 u 62 74 83 96
0,7 - — — 60 72 86

* JIuHEA TOJHOTH COBIAJaeT C H3OIPHPOCTHOM.

Ha ocHOBaHMM TOJYUCHHBIX AAHHHIX CTPOMM rpadHKH, C KOTOPBIX CHH-
MaeM 3HAueHdd NpUpocTa JJsi JLeCATH/IETHHX K/accoB Bospacra. B rabu. 2
IaHO cpaBHeHHe MOJYUEHHbIX peaynbTaToB. B uucantese npuBefeHbl HaH-
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TaG6auuma 2

Tekymwnit IPHPCCT NO 3anacy {4?) NO NeCATHACTHAM

TMoaxora . ’ _ ‘
30 40 H0 60 70 80 90
91,4 933 223 19,5 16,0 12,8 10,7
10 1 "g01 93.0 215 | 87 169 13,6 10.9
205 22,3 215 19,6 17,2 14,6 12,7
0,9 20.0 5.1 20.7 150 7.2 5.3 13.3
188 90,4 20,1 18,8 16,8 145 | 126
08 18.0 20,0 21 | 187 | 1638 14.8 12,7
16,0 17,5 17,3 16,1 14,4 12,6 11,2
0.7 — — 17.3 6.1 a5 | 7128 | 1,4

Hble, MOJyUEHHbIE aHAJUTHYECKHM BBIpaBHMBaHHeM (445 nosaHoTul 0,9 mpu-
pOCT ToJayyanu rpaduueckoil HHTEPNONANNel), B 3HaMeHaTele — 110 CIOCO-
€y I'. Muuepsauxa. AHanutdyeckoe BbIpABHHUBAHME TIPOH3BOJAMJHY 110 YPaB-
HEHHUSIM

Zrex = 0,00017346 A% — 0,034962 A? + 19883 A — 11,43;
Ziex = 0,00008221 A3 — 0,018264 A2 + 1,1268 4 — 0,82;
Zygx = 0,00008078 A% — 0,017451 A? + 1,0691 A — 2,62.

M3 Taba. 2 BUAHO, UTO 3HAYEHHs NPHPOCTOB, MOJYYyeHHbie TO CHOCOOY
I'. Muuepauxa, GAM3KM K BbLIDABHEHHbIM aHaiuTHUecKd, OTKJIOHEHHS CO-
cTaBaAoT 3—5%.

Onucanupil crnoco6 o06paboTKM HEXOAHOTO (DAKTMYECKOTO MaTepuana
JOJKEH HAHTH IIMPOKOe NpuMeHeHHe B mnpakruke. OH uMMeeT M3BeCTHBIS
npenMylllecTBa Nepel aHalAuTHuecKHM. HaxoxkneHue napameTpoB HJsl Tpex
7apaGos TpeTbero IOpsmgKa U pelleHde Hx Tpebyer He Menee 30 #ac pabo-
uero BpemeHd. [Ipu o6paBorke Marepuana no crnocoby I'. Muuepanxa Te xe
JaHHBlE MOXKHO TIOJNIYYHTh B TeueHHe 3 «ac. AHanuTHUecKHi cnocob Tpedyer
2aKJaAKH OOJBILOTO KOJAWUecTBAa NpPoOHbIXx niomanci. O6pabaTeiBas Mare-
puasel no Meroauke I'. Muuepjuxa, MOMXKHO OrpPaHHUUTBCS MEHBUIMM YHC-
JIoM 1po6.

Yro6Bl He AONYCTHUTb MCKAaXKEHHsl CYLIHOCTH H3y4aeMoro sBJeHUs (cBA-
3K TEKYLIEro NPUPOCTa C BO3PACTOM U [OJNHOTOH), BO3MOXKHOFO NpH ABOM-
HOM aHAJUTHUYECKOM BBIDABHHBAHWH, B OJHH €CTECTBEHHBII psAL HEOOGXOMH-
MO BKJIOYaTb NpoOGHBble IMOIEAJAH C KoJeGaHusIMU Nno nojmoTe no = 0,05.
ITpu saxnazxe npoGHbLIX mioilanell oyeHL TPYAHO BBLINOJHHTb TaKWe CTPO-
rue Tpe6opanusi. Meronuka . Muuepsanxa noasonsier MCIO/Mb30BATH MPOG-
Hble TIVIOMIAAH C JIOOLIMH KoJeOaHUAMH B NOJHOTAX. ITa METONHKA [aeT
RO3MOXKHOCTh BBIPaBHHMBATh JI000H K3 TpexX B3dMMOCBA3AHHLIX MPH3HAKOR.
KaK u BCAKYI APYIYIO, ee CAeAyeT IPEMeHsTb K GHOJIOrHYecKH TeCHOH CO-
BOKYIMHOCTH HacaxkKaeHuil (B OZHOM THMe Jeca, Kjacce GOHHTETa H T. I.).
[MaBHBIMH IOCTOMHCTBAMM ee SIBJASIOTCS NPOCTOTA, HATJSIHOCTh M BO3MOXK-
HOCTb MCNOJb30BAHWS Ha [AOBOJBHO OTpaHHuYeHHOM MaTepuaJje. He uckiio-
yasg aHaJUTHUYECKOTO BBIYHCJICHHSI TIPHPOCTa, MBI TEM HE MeHee CUUTaeM,
UTO ONHMCAHHad METOAMKa AOJKHA HalTH IIMPOKOe NpPHMeHeHHe NpPH. Hayd-
HOM M XO035IICTBEHHOM OOOCHOBAHMH HHTEHCUBHOCTH BBLIGODKH JePEBbEB NPit
MPOXO/MHBIX, NTOCTEMNEHHBIX ¥ BHIOOPCUHBIX PYOKAX,

[Tocrynuia B penakiuio
7 oktsiops 1966, t.
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NPOAYKTUBHOCTDb JIECOB, EE INMOBBIIMEHHUE
U KPUTEPUM UX OUEHKH
(na npumepe Ilepmckoii oGaactn)

r. C. PA3HH

(TT0BOMKCKHH NecOTeXHUYECKHH HHCTHTYT)

Wccnenyst naMeHeHns TNPOLYKTHBHocTH Jecos Ilepmckofi obnacrtn 3a
NpOLEAINHi AJAUTEIbHbI NepHOJ, Mbl TOJYYHJIH BO3MOMXKHOCTH BbICKA3aTb
HEKOTOPhle cOOOparkeHusl, KacalolHecs TeoPeTHUeCKUX MONOXKeHUI H Tpax-
1MYeCKMX NPHEMOB yueTa ¥ aHadu3a mnpoaykTuBHOCTH. OcTaHOBMMCH HA
ROMPOCAX, MMEIONUMX NPHHLUNHAJbHOE 3HauyeHHe IIpH OLEHKe NPOLYKTHB-
HOCTH JIeCOB 3a Ji060e BpeMsi U TIOBLIILIEHHS 3TOH TNPOAYKTHBHOCTH 34 TOY
e TepHo/L.

1. BajoBast NMPOALYKTHBHOCTb (BaJOBOH NpPUPOCT 3amacos Bceft japese-
CHHBI, MJIH 00Mlas NPOU3BOJAMTENBHOCTD), ONpeJeNeHHAs 3a JUIMTe/bHBbIkH
CpeJlHeB3BEIUEHHbIH [MepHOL KH3HM HAJIMYHBIX ADEBOCTOEB — CyMMapHas 34
BeChb [JINTEJbHBIH IEePHOA MJH CPelHsii Ha | TOL—He MOXeT SIBJAATHCSH
(xak 310 mpeaycmorpeHo raasoit VII Bropoit vactd «MucTpykiuun mo
ycrpoiictey JecHoro ¢ounna CCCP») ocHOBHBIM nOKazaTesaeM NPOAYKTHB-
HOCTH (NPOU3BOAUTEIbHOCTH) JIeCOB Ha J0yl0 HaTy ¥ ee MNOBBILEHHS.

Bo-nepBhLIX, CpelHssi BeJIHUMHA N0 CHX NOP ONpe/essercs OMIHOOUHBL-
Mu crnocoSamu., Ilo aromy BoHNpocy aBTOP yXKe BBRICTYNAJ B Heyati
(UBY3, «Jlecno#r xkypran» Ne 5, 1964 u Ne 4, 1965). Jlas npaBuibHOTO
onpefieseHus TMONOOHONH BeJHUYMHBI HYXKHO 3HATh, CKOJbBKO JIPEBECHHBI
Hapacrajo Ha pacCMaTPUBAEMOH JIeCHOH IJIOmWalu 3a Ji000H HHTEpecylo-
nui Hac nepuoi. CyllecTBYOLIHE MeTObl MM CHOCOOH pacuera He MO03-
BOJSIOT 3TOr0 YCTAHOBHTD.

Bo-BTOpHIX, 3Ta BeJMYHHA Jaxe IIPH IPAaBHAbHOM ONpeleNeHun (Bbi-
yicJAeHun) OyIeT NeiCTBHTeNbHA JHMMb s HaHHOrO paccMaTpuBaEMOro
JJMTEJBHOTO IepHoAa, 4 CpefHee 3HAueHHe OyJeT XapakTepU30BATh HPO-
AYKTHBHOCTB JIECOB 3a TOT rOJ, KOTODPHIE PAaCloOJIOKeH TPUMEPHO Ha cepe-
nuHe gansoro nepuona. Hanpumep, nas Ilepmckoit oGaactu UMeeM OpPHEH-
THPOBOYHO C/AENYIOLLYI0 PacueTHyio AMHAMHKY TexyuieH (cpeiHedl mnepuo-
uveckoll) BasnoBOfi MpoayKTHBHOCTH (B MaH. #%): 1955—1946 rr.—3,94;
1945-—1936 rr.— 3,88; 1935—1926 rr.—3,72; 1925—1916 rr.— 3,68;
1915—1906 rr. — 3,56; 1905—1896 rr. — 3,34; 1895—1886 rr. — 3,26; 1885—
1876 rr. — 3,20; 1875—1866 rr. — 3,14; 18656—1856 rr. — 3,00; a B cpeanem
za rox 100-nerdero nepuoga (1956—1856 rr.) — 3,47 maa. m>.

Eciu 10 yKa3aHHBIM JAHHBIM IOCTPOHM Tpadux AMHAMHKH TEKYILEH
BaJIOBOH NMPOJLYKTHBHOCTH, TO HalflJeM, uTO cpejiHee 3HayeHHE ee COOTBETCT-
ByeT 1905 1.

Eciu Tenepb BHIYHC/IEHHYIO CPEIHIO0 BEJWYMHY BaJlOBOil NPOLYKTHB-
HoctH (3,47 Man. % B rox 3a 100-netHnii mepron) Oyaem NPHHUMATh 34
daKTHUECKYIO BEJHUHMHY Ha pacueTHsiét ronx (1956 r.), To Tem cambiM cra-
HeM TpunuchiBaTh 1966 r. mpoaykrusrocte 1905 r. (3,47 man. m® BMecTO
dakruueckux 4,00 maH. #?).
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Ecan Mbl 6yneMm cpaBuuBaTh pacuerdble 1956 u 2000 rr., To um upo-
M3BOJBHO TPHNHLIEM NPOAYKTHBHOCTL cGoTBeTcTBeHHo 1905 u 1970 rr.
{OpPHEHTHPOBOYHO).

ITo ykasanHoO/ Bbllle NPHYHHE, KaK MPaBHio, GyleM MoJyyaTh HCKa-
KeHHYI0 BeJHYHHY I0Kasare/s IOBBIIEHHS IPOAYKTUBHOCTH JECOB 3a
11060f1 miaHupyemull mepuon (aub0 3aBbllieHHe, JAuOO0 3aHMXKEHHe, B 3a-
BACAMOCTH OT HCXOJHOIH 0a3bl, M0 CPaBHEHHIO C KOTOPOW oOnpefensieM [Iu-
HAMHKY). A 3TO, B CBOIO Ouepejib, NMPUBOJUT K OIMGKAM HMCYUCJACHHS 3a-
TpaT Ha | m3 noBbIICHHST NPOAYKTUBHOCTH (160 § 46 «IIporpammpl o6bsc-
HUTEJIbHON 3aNHCKU» MpeRyCMarpuBaer HcuncjeHue 3aTtpat Ha 1 m3 mosbi-
iIGHHS CPeJlHero npupocra).

Ha ocHoBe CKasaHHOTO M YUHTHIBasi, 4TO BCAKOEe H3MeHeHWe CpeaHel
BEJIMUHHBI MOKET WATH TOJbKO NyTeM H3MEeHEHUs TexylleH, 3a OCHOBHOMH
[[0Ka3aTeJb "OLEHKH BaJjiOBOH IPOAYKTUBHOCTH (HJIM TNPOH3BOAUTENBLHOCTH)
JecoB 3a MoOGOH NepPUON WIH PACUETHBI IOA CJHeAyeT NPUHMUMATh TEeKyLLHil
(nepuoMyecKHil UAH CPeNHHN 3a 5- WH 10-J€THHI Tepuol, WM TOAHUHBIH,
B3ATHII M3 Tpaduka) BaloOBOl IPUPOCT NPEBECHHBI (MM TEKYILYIO BaJoBYI)
NPOAYKTHBHOCTb MO JApEBecHHe). YBeauueHue ero OyjierT NOKA3blBaThb MO-
BhILIEHHE MPOM3BOJIHTENBHOCTH JeCOB (MM BAJOBOHM TNPOLYKTHBHOCTH TIO
ApeBecHHe) B HATYPaJbHBIX €IHHHIIAX U3MEPEHHI,

OnHako Tekywas BaJgoBas NPOAYKTHBHOCTL NOKA3LIBACT JIHIIb BeJH-
4MHY BO3MOXKHON HauOOJblIell MPOAYKTHBHOCTH 34 PACCMATPUBAEMBIH me-
PHOJX, HO He XapaKTepH3YyeT peasibHOH MPOAYKTHBHOCTH, TaK KaX BKJAOYaer
B ce6a 00beMbl OTNaja H CyubeB. BeiaeacTBue 3TOro yBesnueHne TeKyulefi
BAJTOBOH ITPOAYKTHBHOCTH He OYJeT eille SiBAATHCS DeasbHbIM TOBbLILEHHEM
NPONYKTUBHOCTH J1eCOB, HOO OJHOBPEMEHHO C BO3DACTAHHEM INPHUpOCTa Ape-
BECHHBI (NPOH3BOJAMTENbHOCTH) MOXKET YBEJHUHTbCS M OTHafg. [losTomy Ty
4aCThb BaJIOBOH NPOJAYKTHBHOCTH, KOTOpast MOXKeT OBITh PeasibHO HCIOJb30-
BaHa Ha xaHHoM 3rane, -mnpod. [1. B. BacuibeB mnpennoxus HasbiBaTb
#pdekTHBHOH.

2. O (pexTHBHYI0O TPOAYKTHBHOCTh JIECOB 110 APEBECHHEe Ha JI06Yy0 [a-
Ty TaxkXe CJAeLyeT OLeHHMBaThb MO TeKylleld BeJHuYHHE, ITpeAcTaBJasioulen
2 GheKTHBHYIO YacTb TeKylle# BaJOBOH MPOAYKTHUBHOCTH. DBMecTo 3TOTO
«Macrpykuust mo ycrpoitctey Tociecdouna CCCP» mpepsaraer cuurarthb
nokasateseM 3(pGeKTUBHON NPOAYKTHBHOCTH TaKylO BEJHYHHY, KOTOpasi He
MOXKeT HeNoCpeACTBEHHO XapaKTepH3oBaTb MNPOAYKTUBHOCTL JIECOB HJH
HE3HAUUTEJbHBIX JECHBIX NJoLameil.

CorntacHo § 213 «MHcTpykUuK...», MoKasaTeassMu 3PQPEKTHBHON NPO-
LYKTHBHOCTH SIBASIOTCS: a) JAUKBHUIHLIA 3arac pacyeTHOH JeCOCeKHM TJiaB-
HOrO TOJB30OBAHHA M ero’ (akTHYECKH HCIONb3yeMas 4acTb; 0) JWKBHIHAA
IpepecHHa, HoJydaemass B pe3yJbTaTe IPOMEXYTOYHOrO MNOJb30BaHUS,
B) HMCrojibdyemas WJH TPOEKTHpyeMash K HCIOJb30BAHHIO UaCTh CYYbeR.
B Hensix ycTpaHEHHS BO3MOJKHBIX MCKarkeHH[l BeJIHUHHBL 3QQEKTUBHON npo-
iykTuBHOCTH <«MHCTpyKuMei...» INPeIyCMOTPEHO, YTO «IpeBecHHa, ToJyvae-
Mast B pesyabraTe BLIDYOKM Jieca CBEpPX PACYETHOH JIECOCEKH IJIABHOTO
NOJB30BAHHSA, B HCUMCAeHMe TOKasaTesdell 3(QQeKTHBHON NPOAYKTHBHOCTH
He BKJIIOYAETCS, a YYUTHIBALTCS OTAEJbHO>.

Ho paike ¢ yueToMm 3TOll NONPABKH yKasaHHbIe NOKA3aTeJH B IeJOM He
MOTYT CJAYXKHTb MeDOH OLeHKH 3¢(eKTHBHOH TPOAYKTHBHOCTH JieCOB IO
ApeBecuHe,

OcHoBHasi TpUYHMHA, BO-NEPBBIX, 3aKJIOYAETCs B TOM, uTO pPACYET-
Hasg Jlecoceka TJIABHOTO T[1OJIb30BaHUSI /51 JECHHYECTB, JIECX030B H JaXKC
st obsacTell ompefensercss M GyoeT OMPENeNsiTbCs elle JOJATHE TOAbl He
00 BeJMUYMHE TEKYIIEro UYHCTOro NPUpocTa (WM TEKYIero HAKOMJIEHHS)
3anacoB JApeBEeCHHbl, a HCXOAsA H3 APYruX no3unuii. Ilpu stom pacuerHast
Jecoceka 3HAYMTENbHO OTJHYAeTC OT BeJHYHUHBl TEKyIIEero 4HCTOrd
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npupocta (Tekyllero Hakomaeuusi). B cayuae; ecan OHa Bblllle TeKyHIEre
HaKoMJeHus: ([rpd H3OBITKE CNebiX APEBOCTOEB), HAGJIONAETCA 3aBbliUeHue.
50 ¢eKTUBHON NPOAYKTHBHOCTH, €CJH HHXe (NP HefoCTATOUHOCTH CIebIX
NIPEBOCTOEB) — MCKYCCTBEHHOE 3aHHXKEHHE IIPU pacuere,

Bo-Bropbix, clelyer HMeTp B BHAY, UYTO pacueTHAs JeCcoceKka — 3TO
NJI2HOBLIM 00beM peasH3yeMoH NPOAYKUHH K3 3aNacOB 3aBePIIEHHOTO
NPOH3BOACTBA HJIH, OOPA3HO TOBOPs, W3 CKJIAZLa TOTOBOH MPOLYKUHH Jeco-
X0351ICTBEHHOTO NPOU3BOJACTBA.

WsBecTHO, YTO M3 CKJaAa (WiH ¥3 3anacos NPOH3BOACTBA, HAKOIUIEH-
HbIX B NPOLLIOM) TOTOBAasl MPOAYKLUHS MOXeT ObITb peasH30BaHa B 60Jb-
LIOM KOJIMYeCTBe Aa)Ke MpH HEAOCTATOYHOM oObeMe BOCIPOHM3BOACTBA B
paccMaTpUBAaeMBIll TEKYLIMH TiepHOA NyTeM YMeHbLUEHHs HaJHUHBIX 3aMna-
CCB, HaKOIVIEHHBIX paHee B pe3yjpTare 3¢ deKTHBHOH IPOLYKTUBHOCTH
npowsioro neproaa. Ecau e Ternepb BCIO peasu3yeMylo NPOAYKLUHIO B BH-
e (arTHYeCKH MCMONb3yeMO#l 4acTH pAacCYeTHOHN JeCOCeKd [JIaBHOrO TOJb-
30BaHUS BKAOYMM B 3(P¢PeKTHBHVIO [NPOAYKTHBHOCTb PacCMaTpUBAEMOTO
nepuoaa, TO STHM CAMBIM Mbl 32BLICHM INOCAELHION M HCKAIUM AEHCTBH-
1eJbHOCTh. [1pH 3TOM noJdyuaercss Tak, UTO AKOOBl y3aKOHEHHOe YBeauye-
Hde o0beMOB DYyOKM Jieca Ha CTONBKO 3Ke INOBbIIAeT 3POEeKTHBHYIO NpPO-
JYKTHBHOCTD JIeca.

Hao6cpor, korga ¢akTuyeckuit oTOycK IVIaBHOTO NOJb3OBaHUS MeHbile
TeKYyIIero YuCToro MpHpOCTa, NPOMCXOAMT YBeJHueHHe HaJW4HbIX 3alacos
P pe3yJbTaTe OpeBBILEHHS] 06bEMOB BOCIPOM3BOJACTBA Hajg o0beMaMu pea-
auzauuu, A >¢dexTHBHAs NPOAYKTHBHOCTb 6YIeT MPH 3TOM 3aHWXKeHa pac-
eTaMK Ha BeJIHUMHY yBeJHUeHHs] HAJHYHbIX 3aM1aCOB.

Taxum o6pasom, NMPUXOAHM K BbIBOAY, UTO A BBIUMCJACHHA HNEHCTBH-
Te/MbHOI BENUUHHBl Tekymiell >p@PexTHBHON TPOJYKTHBHOCTH Jeca Heodxo-
A¥MO YUHTHIBATh elle M TeKyllHe H3MCHEHHs] HAJUUHBIX KOPHEBBHIX 3aracos
NpEBEeCHHDI, TO €CTb ONpElessiTb ee MyTeM NPHOaBJeHHs (MJIH BbLIYMUTAHHAS)
K MOMOJb3YeMOil 4acTd 3amacos (BblYHCAeHHON corsacHo § 213 «Mucmpyk-
LWHH...») 00bEeMBl, HA KOTOpble YBENHUH/IHCH HajluuHble KODHEBble 3anachi
ApPEeBECHHBI 32 paccMaTPUBAEMbIH NEPHOL.

Texyuyro 30PeKTHBHYI0O NPOAYKTHBHOCThL MOXHO ONPENENHTh TaKKe
W JPYrMM CIOCOOOM: TNyTeM yMeHbLIEHUWs TeKylleH BajJoBOH NPOLYKTUE-
HOCTH Ha 00'beéM HEUCHOJb3yeMOro OTNana U Cyubes.

Bo BCcex cayyaax MpaBuJbHO olpexneneHHas 3GdexTHBHAA NPOLYKTHB-
HOCTb He MoxKeT OblTb Gosbule BaJjoOBOH. A BOT coriacHo ykaszaduam § 213
«/IHCTPYKUHKH...» OHA MOXKET OKazaTbcA OoJsblle, TO €CTh 4acTb (WJK CymMMa
yacrei) 6yaer 0oJblie LeJOTo.

Hanpumep, no Tepmckoit obaacty pacderHas jgecoceka 10 1956 r. Obl-
na pasHa 50—52 ma. a3 Ha 1956—1962 rr. — 34 maH. x3 a 3anpoeKTHpC-
sagHas Ha 1963—1970 pr. — 27 man. 43 Ecan npemcrabuth cebe, 4To pac-
yeTHas JecOCeKa 3a ITH TOJbl HCIONb3YeTCcsl IMOJHOCTBIO, TO B PE3YJbTaTE
pacveros, comiacHo § 213, okaxercs, uTo 3PPeKTHBHAS MPOLYKTHBHOCTDH
Jecd CHCTeMATHYeCKY DPe3Ko yMeHbiraeTcss (100 NMPOMeXKYyTOUHOE MONb30Ba-
HHE W HCIIOMB30BAHUE CYYbeB COCTaB/dAeT elle HE3HAuUTENbHYIO AOJI0 NPO-
JIYKTHBHOCTH), HECMOTPsi Ha HHTeHcubuKauuio JecHoro Xxossicrsa. C Ipy-
roii croponbl, 3a 1956—1960 rr. no [Tepmckoil obaacth hakruyeckuil o0beM
BCeX BHIOB JIECOOTIyCKa cocTaBui 136 mum. m3 (76% pacueTHOH JecocekH),
a BaJsoBasi MPOAYKTHBHOCTb 6blaa paBHA OPHEHTHPOBOUHO oKosio 80 MaH. M°.
Torga ¢ nosuuny «VHCTPYKUHY...» 3(Q¢eKTHBHAT NPOAYKTHBHOCTh (4acTh
Lenoro) okaxercs GoJiblie BaJoBO# (lesqoro) B 1,7 pasa. A ot nmpu yder=
YMEHDBIIGHHST 32 STH TOABl HAJWYHBIX 3anacos pydkamu Ha 96 MaH. m®
(cornacHo HalmuM pacueTam W BbiBOAAM) JeiCcTBUTeNbHas 3(dexTuBHas
POAYKTHBHOCTh OKaxercst paBHOH 40 maH. m® (136 — 96 =40), To ecTs B
2 pasa MeHblle BasioBoil. [IpH TakoM peIIEHHH 3TOTO BOMPOCA YCTPAHAET-
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€51 HECOOTBETCTBHE MEKLY ABYMS BHAAMH MPOLYKTHBHOCTH M OOECHCUHBAET-
€51 B3aUMOIIEPEX 0.

Pacuerpl noxasmiBalor, 4rto Tekyiwias 3ddexkTnBHAs NpPOLYKTHBHOCTD
MOKET pacTd 3HAUNTEJbHBIMU TEMIAMH Jaxe IpH HeGOMbIINX IOBbILle-
HUAX BaJIOBOHM NPOAYKTHBHOCTH Y 3aTpaTaX. B cBf3W ¢ 3THM OCHOBHas H
TepBooUYepeHan 3alaya B HACTOsIIee BPEMsl COCTOHT B MOBBIMIEHNH 3(pdek-
THBHON [pPOJAYKTHBHOCTH NyTeM YAYULIEHHS WCIOJb30BAHUSA JIOCTUTHYTOH
¥ BO3MOXKHOH Ba/lOBOH I'DOJYKTHBHOCTH (ITDOHM3BOJHTENBHOCTH) JEeCOB. DTO
TIO3BOJIMT HPU HaMMEHbLWIMX 3aTpartax NOJYYHTh HauboJbllee KOJIMUECTBO
npoaykuuu. KoHeuso, Bonpoc 06 3KOHOMHUECKOH 35((EKTHBHOCTH BHIsC-
HAETCA Ha OCHOBe [eTaJbHbIX pacueToB. Ho B NaHHOM cJayuae MBI MMEEM
JeJI0 C BTIOJIHE OYEBHIAHBIMH (PaKTaMU, NO3BOAFIOIMMH B TIPUHLHKIE CYAHATh
TakuM obpasom.

3. TlnaHnpoBaHKe M OLEHKA NOBLIIEHHS MPOAYKTUBHOCTH JIECOB HOJK-
Hbl OCYHIIECTBJATHCA 110 BeJWuYMHEe TeKyliei 3G(EeKTHBHOH NPOAYKTHBHOCTH,
u60 OT yBeJHUEHHS] TOJNbKO TeKyIUell BaJOBOH TNPOAYKTHMBHOCTH HET IIOJb-
3bl, €CJIM He IOBHICHTCH M 3(heKkTHBHas. DTO IOJOMKEHHE CJAEAyeT y3aKo-
HuTh. K TOMy e o0a BHAa NPOLYKTHBHOCTH He BCETAA CBS3aHB! NpPSIMOil
IPONOPLUHOHANBHON 3aBUCHMOCTHIO.

Hcuncnenue 3K0HOMHUYECKOH 350 (GEKTHBHOCTYM MOBBLILIEHHS NPOAYKTHB-
HOCTH JICCOB TaK)Ke HEOOGXOJMMO BeCTH N0 3aTpParaM Ha eAHHMIY IIOBHI-
aenua 3QQPeKTUBHON NPOXYKTHBHOCTH, 2 He CpelHero NPUPOCTa, Kak 3TO
npenycmotpeno § 46 «IlporpaMmer 06bICHUTENBLHON 3a1THCKY...»

Tocrynuaa B pepaxuuio
- 12 auBapsa 1967 r.



U3BECTHSA BbHICIWHX YYEBHBIX 3ABEJNLEHHUMN

N 1 JIECHOW XVPHAN 1963

YIK 634.0.1 : 674.032.475.352

BJIUSAHHE OCAIKOB ¥ TEMNEPATYPbI BO31YXA
HA POCT JIMCTBEHHHLUbBI CUBUPCKOW B TOJIIUHY
B YCJOBUAX OPJIOBCKOW OBJIACTHU

B. H. BHPIOKOB

(Bpsinckuit TeXHOMOTHYECKHIT HHCTHTYT)

MHorouncienHble HCCAEI0BAHMS OTEUECTBEHHBIX M 3apyOeXKHBIX aBTO-
poB ([1]—[6] u mp.) TMOCBALEHB! H3yUEHWIO BAWSHAS KJAHMATa Ha MPUPOCT
JlepeBbeB, B GOJBUIHHCTBE CBOEM B TeX YCJIOBHSIX MECTOOOHTAHUS, TAE OMHH
U3 (axkTopoB (TEmNO HJAM BJara) MUHHMaJjeH. [Ipn 3TOM TOXUYHBIH ApIi-
pOCT JOBOJILHO YeTKO PETHCTPHPYET KoaebaHus 3Toro ¢gakropa.

AJisi BHISICHEHMS BJHSIHMS OCAJKOB M TEMHIepaTyphl BO3ZAyXa Ha poOCT
NePEBbEB JINCTBEHHHUILI CUOMPCKOH B TOJIUMHY Mbl TPOBEJH HCCAEI0BAHHE
B 36-JleTHUX JIMCTBEHHHUYHO-EJOBBIX KYJAbTYypax MOXOBCKOTO OIBITHO-NIOKA-
34TEJNBHOTO Jlecxo3a, rie oba dakropa He HaxoxsaTcsa B MuaumyMe. Cocran
kyaptyp: I sapyc-—10JI, 11— 10E. [Toanxora I spyca — 0,89, 11— 0,10, Tun
yCJOBHH MECTONpOHM3pACTaHud — cBexas ay6paBa (o). [Tousa — cnabo
ONOA30JICHHbIA TSAXKENOCYIJIMHUCTBI YeDHO3eM Ha JECCOBHIHOM TSIXKEJIOM
cyrannke, Ilonoxenue — naaro. ['pyHToBble BOAbl Ha rayGune 3 m He o6HA-
Py2KeHBl. '

¥ 11 mogesell, OTHOCSLIUXCA K BEepPXHEMY MOJIOIY APEBOCTOS, HA IOTE-
PEYHBIX Cpe3ax JepeBbeB Ha BLICOTE TPYAHM C MOMOIIBIO Jynbi 10-KpaTHOTO:
YBEJHUEHHs] M3MEPZ/Id IUMPHHY TOZHUYHOIO KOJbUA W MO3JHEH JAPEBECHHb
0 YeThIPEM B3aMMHO NEPNEHIHKYJASPHBIM paiuycaMm (HauuHas ¢ nepude-
pun) ¢ toynocthio 0,1 mm. ns kaxporo gepesa mpousseneHo 240 ormenb-
HbIX H3MEDEeHMH, a 3aTeM HalAeHBl CPefHHH TOMMUHEBII MPUPOCT U CPEIHAs!
BeJHUMHA HAaKOIJICHHS [epeBbsIMM MO3JHel NpeBeCHHbl No paxuycy. Tou-
HOCTBb ONBITA BO BCEX CJyyasix He npesbimiajga = 2,0%.

Ha ocHoBaHMH MOJNyYeHHBIX DAHHBIX [OCTPOEHBI KPUBble NPHUPOCTOB
(puc. 1). Ha rpadukax no ocu aGCUUCC OTIONKEHBI TOAMYHBIE HHTEPBAJ Y
BPEMEHH, a II0 OCH ODPIHHAT — BEJHUWHBI TOAUUHBLIX HpupocToB. Hanecenw
TaKKe CpeJHerojgoBasi TeMmllepaTypa BO3AyXa M CYMMa OCAagKOE 10 IaH-
HbIM Habumogenuii HlaTuaoBckoit MeTeocTanuuy, pacrnonNoXeHHol Ha Tep-
PHTOpHUH Jlecx03a. :

B pesyaprare u3ydeHus cOODAaHHOrO MaTepuaja ObUIO BBISBJIEHO, 4TG
o 10-nerHero BospacTa y JIMCTBEHHHUIIL CUOHDPCKOH HabJIOKaeTcs TEHIeH-
UHS K YBEJHYEHHUIO CPeJHEero roJHYHOro mpupocra B TOAWHHY. Tak, B BO3-
pacte 7 set (1933 r.) oH cocraBua 2,48 um, a B 10 ner (1936 r.) — 11,2 .
Takoe 3nauuTenpHOe 06llee MOBbLIIEHHE MPHPOCTa BPSL JH BBI3BAHO KJAU-
MaTHYeCKHMH HJIH HHBIMH BO3J€HCTBHSMHY, a SIBAAETCS BBIPAXKEHHEM 3aKO-
HOMEDHOCTH B OMOJIOTHH DOCTa 3TOH IOPOABI-9K30Ta B HAHHOM TNepHOL:
ee XKH3HU (OUOKPUBas pocTa). ‘

o 14-netHero Bospacta (puc. 1) NPHPOCTHI JUCTBEHHUIIBI B TOJIMIKHY
OCTAIOTCHA elle 3HAUMTEJNBHBIMHM, & B JXAJbHeHINeM. OHH BBIPABHHBAIOTCA,
XOTSl U 3aMeTHAa TEeHJEHIHsl K IIOCTEIIEHHOMY He3HAUHTENbHOMY CHHXKEHHIC
MX C BO3DacTOM Haca)XAeHud. I103TOMy Npu CpaBHeHHH TOIHYHBLIX KoJeQa-
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EHIl OpPHPOCTa paccMaTpHMBaeTcss POCT JAHcTBeHHuinsl 3a 1940—1962 rr. Ha
MPOTSXKEHUH 3TOTO TepHoja XXU3HH HacaXXJeHHs, KaK BHAHO H3 rpadHKoL,
B OTHe/JbHbie rogbl HAGJIIOZAlOTCST pe3KHe OTKJAOHEHHS CYMM OCajKOB #
CPeAHero/lOBLIX TeMIlepaTyp OT CpeAHHX MHoroJjerHux (490,65 mm u + 45°%). -
KoneGanust xnumartuyecKux (akropos, B CBOIO Ouepejlb, B H3BECTHOH Mepe .
OTPa3UJUCh U HA XapakTepe pocTa JHUCTBEHHHIB B TOMLIHHY.

B rtaba. | npuBeleHb HNaHHBIE IPUPOCTOB JHCTBEHHMUB NO pajauycy
B rojbl OTHOCHTEIBHO XOPOIIEro ¥ OTHOCHTE/bHO IJI0XO0T0 POCTa. '

Ta6omuuma |1

OTROCHTEABHO XOPOMHA POCT OTHOCHTEABHO NAOXOI poct
rOLM TPHPOCT MO PARUYCY, MM roAB NPHPOCT NO PannyCy, MM
1942 2,50 + 0,030 1941 2,28 4 0,020
1946 1,80 + 0,013 1 1945 1,58 4+ 0,014
1952 1,32 + 0,018 1951 1,18 £+ 0,016
1955 1,35 + 0,027 1953 1,00 4 0,013
1962 1,52 + 0,025 1954 1,05 + 0,012
— — 1960 1,08 + 0,022
— — 1961 1,00 & 0,014

W3 Tabauusl BUAHO, 9TO PA3JHUHSA B IPUPOCTAX JOCTOBEPHDI.

Iist BBISICHEHHSI BJHSIHMS KOJMeOaHWi KOJMUECTBA OCAJKOB M TeMmepa-
TYpPH BO34yXa Ha POCT XePeBbeB CPaBHHM IOKa3aTeld 3THX (aKTOPOB- 3a
HEKOTOpbie TOAbl XYAIIEro M Jy4Iiero pocta. Kak BuaHo u3 puc. 1, B 1945 1.
npu GOABIIOH CyMMe BBHINABIIMX ocankoB (678,5 mm), HO NPH OTHOCHTENb-
HO HH3KOH CpelHerofoBoil Temmeparype Bosayxa (+ 3,3°) NPUPOCT OKa-
3aJ1Cs] HU3KHM.

Tlnoxo#t pocT JHCTBEHHULBI B TOJIIMHY SBJSETCH CJAGICTBHEM TOTO,.
yTo B HpenbigyuieM 1944 r. mpu BHICOKOH CpPeQHEro[LOBOl TemliepaType BO3-
nyxa (+ 5,6°) Bmmasnio manao ocankoes (307,3 mam). DTo IpuUBESO K HUCTOLLE-



2 B. H. Bupwoxos

HHIO 3anacoB BJjard B nouse. Kpome Toro, Beimagamwinue B 1945 r. ocanku,
B OCHOBHOM, BO BTOpOH INOJIOBHHE BereTauuOHHOro mepuoxa (114,7 mm ®
LioJie ¥ 155,5 mm B aBrycre), He MOLJIM B JAOCTAaTOMHONH Mepe HCHOIb30-
BaTbCAd AepPeBbAMM, a MNOCHYXKUIM HCTOUHUKOM HaKOMIeHWsl 3amacoB I0u-
BEHHOU BJATH A CJAGLYIOUIEro DOAA POCTA JHCTBEHHULILL

B 1946 r. poct JIMCTBEHHHIB B TOJILHHY OKA3aJCs OTHOCUTEJBHO XO-
pOIKM, 4TO OOYCJ/IOBJEHO JOCTATOYHBIM 3aIacoM BJATH B IIOUBE H3 OCAJL-
KOB MIPEeAbAYIIEro rojfd, B OCHOBHOM, H OC4JKOB TEKYIUIEro roja, a Takxe
‘CPaBHHTEJILHO BBICOKOH CPEJHETONOBON TeMIepaTypoil BO3AyXa.

B 1952 r. nepeBps JNMCTBEHHHIIBI TOXKE HMEJH OTHOCHTEBHO XOPOIIHII
POCT, KOTOPbIl Obl1 06eCHeYeH NOCTENeHHBIM YBEJHUEHUEM CYMM OCaIKOB
or 1949 r. mo 1952 r., upu CpeXHErol0BOH TeMIepaType BO3AyXa, GJM3KOH
K cpeaHeil MHoroseTHell. Ho 0osblioe KOJMMYECTBO OCAAKOB, BHIABHIHX B
npeawayiiem 1952 r. m B Texyillem 1953 r., U noHHKeHHe CPEIHErOLOBOH
TeMneparypbl BO3AyXa OOYCJAOBHJIN CHUIXKEHHE MpUpPOCTA JEpPeBbeB.

3aBHCHMOCTb €XKETOJHOI0 NPUPOCTA JepeBbeB JIHCTBEHHUIIE CHOMPCKOil

B TONIMHY B ycaoBHAX OpJIOBCKOI 06JACTH OT KOJUYECTBA OCALKOB, BLI-
Mazawilux B TEKyWEeM TOAY, BhIPaxKaercs KOIO(OHUUEHTOM KODpeasilui,
pasubiMm — 0,428; B npeabiaymeM rony — 0,434; 3a Texkywuil W npepbiay-
i rojaer Bmecte — 0,556; 3a mepuos pocra  (mall —CeHTSOPB) u  emy
npeaumecTByoumil  (okra6pb — anpeap) — 0,510. Taxum oGpasom, Mexny
POCTOM JIMCTBEHHUUbBI B TONLIMHY U KOJHYECTBOM OC3AKOB OOHADPYKHBAET-
cs1 cpenHsis cBA3b. Orpullare]bHast KOPPENSUUS CBHUAETEJbCTBYET O TOM,
JYTO B YKA32HHBIX TPUPOAHBIX YC/ICBUAX NPpeoOJaTaioT BApHAHTHE {CYMMbI
0CaXKOB) C OOJbIINMM 3HAUEHUSMH, TPEBBLILAIOUINME ONTHMAJbHOe KOJH-
YeCTBO OCaAKOB, HeoOXoauMoe Mjs OoJiee SHEDCHYHOTO pOCTA JIHCTBEH-
HHILLBL. ' :
CBaA3b MeXX1y TOZHYHBIMM NDHPOCTAMH JHCTBEHHWUL B TOALIMHY U
CDEQHEroJlOBOMl TemepaTypoil BO3AyXa TeKYILEro rofa, a TakkKe CpejHe-
MECSYHBIMH TeMIepaTypaMH 3a MepHoi ¢ Mad N0 CEHTS0pPb, XapakTepu-
syercsi Koaduunentom Koppensiuuu, He npesbiwalomum 0,29. Caenopa-
TeJbHO, Ha POCT JEPEBbEB B JAHHBIX YCNOBHAX G0Jbllee BJIMSHHE OKAa3bi-
BAIOT OCAaJIKH, 4TO ' NOATBEPXKAACTCS  MCCAENOBAHUAMM  JPYTHX  4BTO-
pos [2], [6]. TIpu sToM oOcajkH, Bhimajaiouike B NpeAbAyleM TOAYy H CAY-
Kaillhe pe3epBOM NMOUBEHHON BJjarn Ajs OYyAYILEro BEreTAaLHOHHOTO HEpHO-
14, CHJIbHEE BJIMAIOT Ha TEKYLIHH NPUPOCT JAPEBECHOH PACTHTEJNBbHOCTH, Uen
OCaJIKH, BHIIAJAI0UWIKHE B TEKYIIEM TOLY.

W3 puc. 1 BuaHo, uTO KosMeGaHHsl KAMMATHYECKUX (AKTOPOB (Temsia k
BJIArH) OTPa’aloTCsi M HAa HAKONJIEHHH JepeBbsiMH TO3LHEeH JPeBeCHHLI
(rada. 2).

Ta6bauma 2

OTHOcﬂ;eAbHO AyYWHA OPHPOCT XyamHi IPHPOCT NN3/AHER
Nno3iHe ApPEeBeCHHbI, MM ApeBeCcHHbl, AAL
roan ! M+ u roas | ML u
1942 1,25 + 0,014 1940 0,66 + 0,008
1947 0,84 + 0,013 . 1952 0,40 + 0,002
1951 0,70 + 0,008 11958 0,45 + 0,004
1954 0,79 + 0,008 1961 0,33 + 0,003
1956 0,80 + 0,011 — —
1960 0,62 + 0,004 — —

Hannble TabJ. 2 NMOKa3bIBAIOT, UTO PA3JHYHA B HAKOMJIEHHH [€peBbi-
MH JIMCTBEHHMIBl TNO3AHEH JPEBECHHBl 3a TOABl OTHOCHTEIBHO JIyULIEro
MPHPOCTA ¥ 34 TOABI XYALIEFO MPHPOCTA CYIECTBEHHEL.
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Mexay TeKyLUM IPHPOCTOM NO3JHEeH NpPeBeCHHbl I KOMHYeCTBOM OCai-
KOB, BLIMAJAIONIMX B TEKYIIeM TOLYy, a Takike CyMMOH OCAJKOB 3a Mall —-
CeHTsI6pb TEKYLero rofa, CYyIleCTBYeT OTPULATeNbHAsT CBS3b, XapaKTepu-
syemas kosdouuuenrom koppessuud — 0,176. Kospduunent xoppesasuud,
BLIPA)KAIOMIUI CBA3b MEXAY IPHPOCTOM IO31HEl /[PEBECHHb H CyMMOh
0CaiKOB, BLIIALAIOIMX B Nepuoa pocra (Mall —ceHTAGDb) ¥ 3a MPEeLbiLy-
wuk roa, pasen — 0,383.

Mex1y CpeIHETOJOBOI TeMIepaTypoil BO3AyXa K NPHPOCTOM o3 Hef
JpeBecHHbl CBSIb OTCYTCTBYET, TaK KaK KO3()(HUHEHT KOPPeNAlHU MEHbLUE
+ 0,1. Tekyluii TPUPOCT MNO3[HEH [DEBECHHbl HAXOAMTCA B IPSIMOil 3a-
EHCHMOCTH OT TeMIepaTypbl BO3AyXa B TNEPHON AKTHBHOH  Bererauuu
(Mail — ceHTsi6ph). CBA3L Mexk1y HAMH CDEIHSA H XapaKTEPUSYeTcs Kodd-
¢uunentom, paBHbiM 0,4, TO ecTb C TOBLILIEHHEM TeMIepaTyphr BO3AYyXa
P 3TH Mecslbl, NPH AOCTATOUHO! BIAXXHOCTH TMOYBHI, HOJIKEH YBEJIHUMBATh-
esl IPHPOCT NO3]HeH APEBeCHHb (KOPPessllis NOMOKHTeNbHAs).

B sakiOueHne cjaeayeT CcKasaThb, UTO XOA POCTa JHMCTBEHHHILI CHOHD-
CKOi B TOJIUHHY M HakolJieHue mosiHeil apeBecuubl B OpJoBCKoil objacTi
Haxo4ATCsT B CJOKHOH 3aBACHMOCTH OT OCOOEHHOCTEHi METEOPONOTHUYEcKOro
peskuMa. 3/ech HH TEMJO, HU BJlara He HaxolsATCH B MHHMMYyMeE, a F03To-
MY TOJAMUHbIE KOJbLlAa HEe YeTKO DPerHCTPUPYIOT KOeGaHHsi KIMMaTHUECKHX
haKTOpOB, BAMSIOMHMX conpskenno. CaenoBareNbHO, MIHPHHA TOLHYHBIX
KoJel, B JAaHHBIX YCJAOBHSX HE MOXET CJYXHTb LOCTOBEPHBIM HHIMKATOPOM
HU OCaJKOB, HM TEMIIEpPATypbl BO3AyXa, KakK 3TO HaOMIORAeTCss B APYTHX
paionax {1], [2], {3], [5].

JUTEPATYPA

(1. E. B. IMmurtpuena. OnbT aHanWsa BJMAHMS KNHMara Ha TIPUPOCT NepeBben
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1. XLIV, 2, 1959. [2). H. MuxaitaoB. Marepuann no H3y4eHHIO XOJa pOCTA COCHLI B
XpeHorckofi faue Bopouexckoll ryGepunn. TpyAbl ONBITHBIX JECHMYECTB, BEII. 1, CIle,
i902. i3] II. b. PacxaroB. Ilpupoct roauuHblx MoGeroB COCHbl KaK MNOKasaTedb 3a-
cyxn. [loxaager AH CCCP, . LX, 1948 [4]. /1. A. CmMupHoOB. O eXeroiHoM BbICOTHOM
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[Tocrynuaa B peaaxuuio
8 anpeas 1966 r.
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YIIK 674.031.632.13 (571.13)

O JIECOBOOCTBEHHbBIX CBOMCTBAX
BUAOB U PABHOBUIAHOCTEW GEPE3bI
B JIECOCTENNHOHA 30HE OMCKOH OBJIACTH

H. C. 3ABPOCAEB

(Omckuit cenbcKOXO3AHCTBEHHBI HHCTHTYT)

B nepuon ¢ 1960 r. no 1964 r. mamu Gbul u3yden BUIOBOH M HOPMOBOJT
cocTaB GepesoBHIX JeCOB INYyTeM PEKOTHOCUUPOBOUHOTO OBCJAELOBAHHS W
3akaankd 21 mpoOHOH NJIOWARK B PA3NHUHBIX THIAX ECTECTBEHHBIX Jecon
H B KyJAbTypax ¢ onucanuem u o6mepom Gosee 4000 mepepnes. MccaenoBa-
HUE TOKA3aJ0, 4TO B CEBEDHOM H UEHTPAJbHO{ JIECOCTENH LHPOKO pac-
UPOCTPAHEHBl 4YeThipe DPA3HOBHAHOCTH JBYX BHAOB Oepesbl: GopojaBuaTas
yeeuenHonnctnas (Betula vernucosa Ehrh. var. truncata P. Kryl.), Gopo-
Lasuartas oOblkHOBeHHas (Betula verrucosa Ehrh. var. vulgaris H. Winkl.),
nywucras pombomuctHas (Betula pubescens Ehrh. var. rhombifolia
Sukacz.) u mymmcras siiueBnanonuctnas (Betula pubescens Ehrh. var.
cvalifolia Sukacz.); B I0XXKHOH — fopojaByarasg YCedeHHOJHCTHAS.

Bo Bcex THIax MpPUPOIHBIX JIECOB U B KyJbTypax Gepesa GOpoZaBuaTast
OGHIKHOBERHAs1 pacTeT GbICTPee GOPOAABYATON YCEYCHHOJHCTHON, a M-
crasg poMGoJaHCTHAs GbICTpee MYLIKHCTOM STHLeBUIHOMUCTHOM,

B GepesHsikax HH3KOPa3HOTPaBHbIX HA UYEPHO3EMAX H TEMHO-CEPBIX
OCOJIONEJIBIX TOYBAX DOCT IO BHICOTE W AMAaMeTpy DasHOBHAHOCTEH Gepeshi
orTueTanso Anpepenunposan. Ilo yGreiBapomeMy pocTy HX MOMKHO pacro-
JIOXHTb B CJeAYIOIleM Mopsiike: 60pojaBuyarasi OOBIKHOBEHHasi, GOPORaB-
uaTasg YCeYEHHOJHCTHAsA, NYIIHCTas DOMOGOJHUCTHAS, NYIIHCTAs SHIEeBHIHO-
auctHasi. Bepesa mywmcras pomGosucrtHas B 30—b0-meTHUX KyAbTypax
MpH HeOOJIbUIOM IIpOLeHTe YuacTHs Oepe3bl GOpOXABYATOH OTCTAeT IO
BLICOTe OT mocdenned Ha 10—209%, a myurmeras sileBHIHOJMHCTHAS — HA
20—40%. Ilpu 3HAUHTENbHOM yuYacTWH Gepesbl GOPOXABYATOH, LOCTATOM-
HOM 1/l ()ODMHUPOBAHUS BEDPXHEro moJora, Gepesa NyWIHCTast B BO3PACTE
oxoso 40—50 JietT oTcraeT B pocTe B BHICOTY OT 60pomaBuaToii Ha },5—2
Kjiacca OOHHMTETd, NMOCTENEeHHO BBITECHSETCS M3 BePXHEro T0JOra W OTMHU-
paer. ITosToMy B creqbix H NEPeCTOMHBIX COMKHYTHIX Oepe3HAKax HH3KO-
Pa3HOTpaBHbIX Gepesa NMyIIHCTast, KaK IPABHJIO, OTCYTCTBYET. ’

B OepesHskax KOCTSIHMUHO-DPA3HOTPABHBIX Ha 3aJePHEHHBIX COJOMSX
Oepesa GopojaByatas uallle BCErO TAKKE BHITECHseT mymucryio. Ho urorna
HEMHOTOUHC/ICHHBIE 3K3eMIIAPH Oepesbl NMYLHCTON POMOOJHCTHON B 9TOM
THIIE Jleca WMEIOT TPUMEPHO TakKOH K€ DOCT 1O BEHICOTE, Kak U Oepesa
foponasuaras. IIpeBocXoncTBO B pocte Gepeswl 60pOIaBUATON [0 BHICOTE Ha
4epHOSEMAaX, TEMHO-CEPBbIX OCOJIOAe/]bIX MOYBAX M 3aJeDHEHHBIX COMOJAX
OObSICHAGTCS KAaK 3HEPTHell pocTa, Tak U GoJee MPOLONKHTENbHON BErera-
uved. Camblii KOPOTKMII BETETALMOHHHI nepHoj y Gepesbl NYIIUCTO
AHLEBUAHONUCTHOH. BHIMMO,  OHa fBJASETCS CeBEPHOl pA3HOBHIHOCTBIO
Oepesnl NyLUIHCTOH. , '

B GepesHsakax 3/1aK0BO-DA3HOTPABHBIX HA THIMYHBIX CAa60 OMVICEHHDBIX
COMOASX €NWHHUYHBlE 3K3eMIUAPbl Oepe3sl GOPONABUATOH HMMEIOT BHICOTY.
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NPAKTHYECKH TOYTH OIMHAKOBYIO C BBICOTOH Gepesnl MyILIHCTON pOM6OJIHCT-
HOM, HO 3HAUMTEJNbHO MPEBOCXOAAT MOCJAENHIOK no Axamerpy. Ormeuen-
woe B. 5. [Tonakosbim [4], B. B. KysbmuuesbM {1], {2] u np. HecooTserTcTBUe
cyuiecTBylomux tabany xoxa pocra 6epesbl X04y pocTa GepesHsIKOB 3/1aKo-
5O-PASHOTPABHBIX  (KOCTSIHHUHO-pasHoTpasHblx, no B. B. Kysbmuueny)
0OBIACHACTCS HE TOJAbKO CcBoeoOpas3WeM YCJIOBHH NPOM3pPacTaHusi, HO H
npeMMyIeCTBEHHbIM  (POPMHPOBAHHEM B 3TOM THMe JAPEBOCTOEB Oepesk
NYIIKCTOI.

B GepesHsixax 3/1aKOBbIX M OCOKOBbIX C MBOBBIM NOJJIECKOM, HA CpeIHE
M CHJIBbHO OTJIECHHBLIX COJIOASIX, HA [epPBOe MecTO 10 GhICTPOTE POCTa BBIABH-
raetcs Gepesa nywmucras pomodoauctdaa. bepesa Gopopasuarasi eIHHHYHO
BCTPEYAeTCs BO BTOPOM fpyce. B XyJAbTypax Ha MECTONOJOXEHHSAX C H3-
HLITKOM BJiarn Oepesa TNyIIHCTasi POMOOJNHCTHAsl MPEBOCXOAUT GOpoaas-
YaTylo MO BBICOTE YXK€ B [epBble FOAbl Mocae NMOCaAKH. B 3THX yC/IO0BHSIN
npouspacraHus Gepesa mylwncras siHEBWAHOJMCTHas Huxke Oepe3sl NYyLIH-
cToli poMOOJIUCTHON ipuMepHo Ha 10—15%.

Tunbl GepesoBbix JecoB JecoctenHoil OMcxofl o6sacTy OTJINYANOTCST He
TOJABKO CPEAHMM MPHPOCTOM JPeBeCHHBl, COCTABOM M POCTOM DPa3HOBHHO-
cTeli Gepe3bl, HO M AHHAMUKON TEKYLUIMX TPHPOCTOB, YCTaHOBJEHHOH Y
23 MOJEJBHBIX JAePEBbEB NMyTeM OIpeJesieHusd TOAMYHBLIX IIPHPOCTOB IO AHA-
mMeTpy B nepuon ¢ 1951 r. no 1961—1962 rr.

B BereTauMoHHBlE NEPHOMAbI CHABHO 3acyulauseix 1952 u 1955 rr. BHI-
11aji0 OCaiKOB COOTBETCTBEHHO Ha 57 M 30Y% MeHbule CpeJHEro MHOroJer-
Hero KOJHYECTBa, TeMIlepaTypa BO3AyXa, AC(QULHT BJIaXHOCTH BO3AYyXa H
KOJIMYECTBO CYXOBEHHBIX AHEH AOCTUranuW Hauboabliell BenuuuHbl. OTHOCH-
TeAbHO-BA2NHBIMK Obiin 1956, 1960 1 1961 rr. /i oCTaAbHBIX yMEPEHHO-
sacymauBbix cemu Jer (1951, 1953, 1954, 1957, 1958, 1959 n 1962) xapax-
1epen HenoGop JeTHUX ocaikoB Ha 5—35%. Ho B oceHHe-3uMHHMe MeCsUH,
NPEIIECTBOBABIUHe BETETALHOHHLIM NEPHOAaM ITHX JIeT, BRINAAal0 OCaA-
KOB OoJibllie HOpMbl. HakonuBiunecs 3MMHHe OCaAKH B KOJIOYHBIX Jiecax
KOMIIEHCHPYIOT HeJOCTATOK JETHHX OCaJKOB, a B HEKOTODLIX THIAX Jeca
Aax<e H36LITOYHO YBJA2XHSIOT rouBy. OCOOBEHHO MHOTO 3HMHHMX OCaJIKOB
BBINAJIO Tlepej 3aCYIIJIMBLHIM BereTalUMOHHBIM Iepuozom 1958 r. (B 2,5 pa-
3a GOJibllie CPeTHHX MHOTOJIETHHX).

B GepesHsikax HH3KOPA3HOTPABHBIX U KOCTAHMYHO-DA3HOTPAaBHBIX IIPH-
poct Gepesnl Mo AHAMETPY PE3KO pearHpyeT Ha M3MEHEHHe NOTOAHBLIX YCJOo-
BUIl Ka»AOTO0 THAPOJOrHYECKOTO roaa. B cuabHO 3acyuwiuBom 1952 1. v
CreablX M TIPHUCHEBAIOIIMX JEpeRbeB NMPHPOCT NOHN3UACH Ha 35—65Y%, B
1955 r.—mna 50—80% (y otmenbubix HepeBbeB Ha 95%) no CPaBHEeHHIO ¢
NpeibIIy MY YMEPEHHO 3aCyIIUBBIMH TOAAMA (1951 u 1953 ), ocoBenHo
y Gepesni nmymwucToii. CHU)KeHYMe NPHPOCTOB B 1954 I. 1 MakcHMMa/bHOE HX
nagenue B 1956 T. BBI3BAHO He TOJbKO NOTOLHBIMH YCJOBHAMH, HO U IIO-
npexieHreM Gepesbl JUUHHKAMH HBCEKOMBIX, YHHUTOXKABIIMMH B 3TH TOJbI
B Hauaje aBrycTa BCKO JHUCTBY.

B GepesHsikax 3J1aKOBO-Pa3HOTPABHBIX M 3JaKOBLIX C HBOBBIM NOJIJeE-
- CKOM KoJie0aHusi HpUpOCTa B 3aBHCHMOCTH OT H3MEHEHHs] NOTOAHBIX YCJIO-
BHil THIPOJOTHYECKOTO TOAa BblpayKeHsl 3HauuTeJbHO caabee. B 1952 r.
y crmenpix gepeBbeB oH monusuicsa #Ha 10—20%, B 1955 r.—Ha 40—509%.
B 6epesHske 3/JaKOBOM C MBOBBIM NOJJIECKOM HAa CpelHe OTJIEEHHON COJOLH
npUpocT yMenblnuiaca Ha 20% u B Haubosee BaaxkHoM 1960 r.

B OepesHsikaXx OCOKOBLIX C WBOBBIM NOAJECKOM Ha CHJBHO OIJIECHHBIX
cosoafx B 3acyuiuBeie roamt (1952 u 1955) wmaGaiomaeTcs NOBbilIeHHE
npupocra, a B Haufosee BaaxHble (1960 u '1961) — ymenpiienne. CHH-
JKaeTcsl MPUPOCT H B ToAbl C H36LITOUHBIM HaKOIJeHHeM 3UMHHX OCaiKOB
(1958). Takum o6pa3oM, B KH3HH 6€Pe30BOTO Jeca HA TOBLILIEHHLIX MecTax
1 B HeOOJAbWINX CYXHX 3amaiuHax B LEeHTPaJIbHON H I0XKHOU JecocTeny Obl-
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BAeT MHOTO TsXKeJbiX NepHOZOB. B dYacTble 3acylJIHBBIE TOAbl PE3KO CHH-
KAaeTCcst MPUPOCT W YCHJAMBAETCH HM3PeKHBaHUEe IPEBOCTOS. B mepByio oue-
peJb TepsieT MPHPOCT W morubaer Gepesa nywuncras. bepesa Goponasuaras.
Gaarogaps CrnoCOOHOCTH JI€rKO H3PeKUBATHCS B 3aCyIIJIWBbe TOABI M TeM
CamMblM NOAJEPXKHUBAThb ONTHMAJbHYIO IOJHOTY, BBIXOAHT nNoGeauTesem B
fopbbe ¢ 3acyxoi.

Bepesa mymucras, 0cO0eHHO SHLEBUIHOMMCTHAA, OTAHMAETCS HHUIKOI!
5aCYXOYCTOMYHBOCTbIO Ha 4YePHO3EMHbLIX MouyBaX. OcoBGeHHO HeGIarompusiT-
Hbl IJs1 Hee JIeTKWe DA3HOCTH 4YepHO3eMOB. B Ky/abTypax Oepesbl NMyIIHCTOf
B I0XKHOH JiecocTelld Ha OOGLIKHOBEHHOM 4YepHO3eMe ¢ JIeTKMM MexaHuue-
CKHM COCTaBOM B BO3pacTe 9 JeT B CW/IbHO s3acymuidBom 1963 r. orman
coctaBua 33%. ¥V 36% KpOHBI YCOXJM HaNOJOBHHY H TOJbKO y 5% XODOIIO
coxpanminchk. Ha 3tom ke yuacrke Gepesa GoponaBuaTas yCEUEHHOJMCT--
Hasi coBepllieHHo He HMena ormafga. CuabHO MOCTPAafatu OT 34CYXH TOJb-
ko 8%, a xopowo coxpanuiuch 48%. Haluu gasable NOJHOCTBIO COTJIACYIOT-
csa ¢ nposenennbiMu 0. 3. Kysaruseim [3] dusronornueckuMy ucesaegosa--
HUSIMH BOJHOTO peXyMa JINCTbeB 3THX >Ke Pa3sHOBHAHOCTefi Gepe3nl B COC-
HOBO-GepesoBhiX Jecax BOCTOUHBIX npearopuit KOxuoro Ypasna.

CoBepiieHHO HHaue BeferT cebsi Gepesa Ha CHJBHO OIVIECHHBIX COJO-
AsX. B 3THX yC/JIOBHSIX 3acyllVIMBble BereTallMOHHBIE MEPHOAB! OJ1aroNpHAT-
CTBYIOT ee pocty. Ho 3mech Gepesy noacreperaer apyras onacHocTh. B me-
PHOABL C CHJbHBLIM MOBEPXHOCTHBIM CTOKOM TaJsbiX BOJA M GOJbUIMM KOJHUE-
© CTBOM JIETHHX aTMOC(EpHBIX 0CaJKOB Oepe3a BBIMOKAET, 0COGEHHO GOpoO-
naByavrag. :

OnTtumasibHble YCIOBHS J/5 Gepes3bl W JAPYrUX APEBECHBIX NOPOJ CKJIa-
AbIBAIOTCS HA THMHYHBIX ¢Ja00 OrJIEEHHBIX CONOAAX. 3hech Gepese He rpo-
3UT HHU BEICBIXaHUE, HU BbIMOKAHHE,

YcioBust npouspacTaHus Gepe3HSKOB OCOKOBHIX, BHINMMO, CHJBHO H3-
MEHAIOTCSE B CBSI3W C HAOMIONABIIMMCA OOWIHM OOCHIXaHHWEM TEPPUTOPHH
gecoctenu [1], [2]. BoamoxkHo, mostomy B ueH\TpaJIbHofI JIeCOCTeHH Ha
CHJIBHO OIVIEEHHOII COJIOAM W B TOJTACKHOI 30HE COCHOBO-GEPE3OBBIX Jle-
coB Ha TOP(aHO-O0JOTHOI MoUBe (HM30BOe GOJOTO) BCTPEYAIOTCS BBICOKO-
iIpOM3BOANTENbHEIE JpeBocTon Oepe3b! nymucroil 1 u Il xnaccor Gonurera.
8o II-—III kmaccax Bo3pacra (BceMH HCCIEI0OBATENAMH A5 Gepesbl B ITHX
yCJIOBUsX padee ycraHaBaupaJdcs 1V kaacc 6onurera).

Bepesy mymmcTyio He caelyeT BBOAHMTB B KYJbTYPbl, FOCYAapCTBEH-
Eble 3aiIHTHDIC M I0JIe3aUWIUTHBIE JeCHBle IOJIOCH B CTEMHOH H KXKHO-Jeco-
CTEeMHOA 30HAX Ha YEePHO3EMHBIX NOUYBAX, OCOOEHHO HA UYEPHO3eMax ¢ Jer-
KM MEXaHHYECKHM COCTAaBOM. JTO HYXKHO YUHTHIBaTh IPH OpraHH3alluu
padotr mo c6opy ceMsiH M HCHOJBb30BAHHU JHKOPACTYIIErO MOCALOYHOTO Ma-
Tepnana Gepesbl. PekoHCTpykiUsT Gepe3oBbIX HACAXKACHHI NOMKHA 3aKIIO-
waTbCsl B KOPEHHOM H3MEHEHWHM COCTaBa IIyTeM BBEeJeHHS LEHHBIX NOPOI.
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K BONMPOCY O 3ATIACAX APAJIHH MAHBUYXYPCKOW
U 3NEYTEPOKOKKA KOJIIOUETO

A. A. BABYPHH
(ﬂ,aﬂbHeBOCTO‘{HbI.ltl ¢pumnan CO AH CCCP)

Apean apa/Jud MaHbUXKYDPCKOH MOYTH FMOJHOCTBIO COBIAL4eT C apeasnon
Kelpa KOPEeHCKOro. 2JeyTePOKOKK KOMIOYHH pacrnpocTpaHeH MIHpe M, Kpo-
me TTpumopbsi, 10xHOH vacTh XabapoBCKOTo Kpasi, K0ro-BOCTOKa Amypckon
o61acTH, Berpeuaercss B Gacceline .p. Cesemaxu u Ha o. Caxannne. Hau-
AYYlIHe YCJOBHA Il PasBUTHs 3TH TIOPOAB HAXOAAT Ha BBIpyOKax M ra-
psX, TAe OHU HMHOrAAa Npeo6gafaloT, a yalle Y4yacTBYIT B KYCTAPHHKOBOM
noJiore HapaBHe ¢ JAPYTHMH nopojamu. [ist BeiABJeHusi 3amacoB apasnue-
KBIX M JWHAMHKH KX pasBuTds HaMd B 1961—1965 rr. Obuin npOBeAEHDI
MapIipyTHble OGCAEOBAHUsI M yueTHble paGoThl B Jecax M Ha BbIpyOkax
psijfia JiecnpoMxo30oB Xa6aposckoro M IIpuMOpckOro Kpaes, pacroiOKeH-
HBIX B 30HEe KEIPOBO-LIMPOKOJMCTBEHHBIX JecoB [lanbaero Boctoxa. Ilox
NOJIOTOM Jeca yueT npoussefen Ha 25 miomiazgxax 2 X 2 #, paBHOMEPHO
pacnpefeJeHHbIX B Ipefenax Mpo6uoil miowaau 0,25 2a; a Ha BepyOKax —
Ha Tomiazkax 2 X 5 M, 3akJagbIBaeMBEIX uepes 25 m 110 XOAy MapupyTos
nonepex CKJIOHOB OT Ta/bBEroB KJiouell K BogopasjesaM uepes 150—200 a.
ONHOPOAHKI YuacTOK BbIPYOKH XapakrepuaoBanacs He meHee yem 20 yuer-
HBIMH ILTOLLA LK AMH. '

Beero ofcienoBato oxono 4000 ea BepYyGOK, 3a40:KeHO 54 MPOGHBIS
piromann B Jdecax Xexuupa u Ha 10120 2 mpoBeleHbl yueTHbie paboThi HA
seipyOKkax JlayOuxuncKoro Jjecxo3a B [Ipumopeke.

DJIEeYTEPOKOKK KOJJIOUMI HEeH3MEHHO DPUCYTCTBYET B NOAJecke BCEX
THIOB KeIPOBHHKOB, KEAPOBO-€J10BbIX JIECOB H IIPOW3BOAHBIX OT HHUX JHCT-
BeHHBIX. B CBEXXHX MeCTONOJOXEHHIX ero obuine H BCTPEYaeMOCTb AOCTH-
raioT HauGOILMIHX BeJMYHH. B pPaBHO3HAUHBLIX MO 3TadHuecKHM (axTopam’
© YCJOBHSIX MECTONPOU3PACTAHUS 3JEYTEPOKOKK TeM DacmpoCTpaHeHHeH, ueM
MeHbIle B COCTaBe APEBOCTOS A0JSA YYACTHs MEJKOJMCTBEHHBIX W OoJblie
WMPOKOJIUCTBEHELIX N0POJA. B moajiecke BCEX THMOB CBEXHX W BJAXKHBIX
eIbHUKOB 3JIEYTEPOKOKK OTCYTCTBYET WJH BCTpedaercs efnmnuuHo. Taxxe
PELOK 3JeyTEPOKOKK B IPOU3BOAHLIX OT JHUCTBEHHHUHMKOB PEJOYHBIX OCHH-
HUKaX, AyOHsKaX, GeJo0epe3HHKaX, C TOAJECKOM H3 JEIHHbl Da3HOMUCT-
HOM, Jiecnieielbl IBYLBETHOM. :

Apanuss MaHbUWKYPCKas [OA NOJOrOM Jeca BCTpeyaercd peaKo, elu-
HHUHBIMH 3K3€MNJIApaMH, TDHYPOYEHHBIMH K nporaivHam, oknam. Kak H
w1eYTEPOKOKK, OHA TPEANOUNTAET CBeXHE MEeCTONOJN0KEHHS . '

[o onucanuoin Meroauke B JlayOUXHHCKOM J1eCX03e 00CAEILOBAHO OKOJIO
500 ea BHIpYOOK OT CBEXHX A0 BOCHMUJIETHHX, DPACHOJOMKEHHBIX Ha CKIO-
Hax pPAasHCH KPYTHSHBI W 3KCrO3uuuy, DriBive xo pyOKH TuIbl Jeca —
KeAPOBHAKM JIEI(MHHBIH, KAECHOBO-JIEIIHHHEIH, JelUHHbI ¢ elbio. Bce Bbl-
pyOKM YAOBJETBOPUTENBHO BOCCTAHABAHBAIOTCS JIMCTBEHHLIMH I[OPOAAMH K
TYCTO 3apacTaloT KYCTapHHKaMu (apanus MaHBWKYPCKas, 3AeyTepOKOKK
KOTIOUME, JIeU{HHA  MaHBuWXypCcKas, KJACHB OKeAThifi H  0opoaaThiii,
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4yOYIIHUK TOHKOMUCTHBIH, aKTHHUAHKH KOJOMHKTA W apryTta, JUMOHHHK KH-
rackuil, 6ysuHa kopeiickas, MaJHHa OOSPBIUHHKOJUCTHAS H Ap.).

Ha BobipyOkax cozpaioncst 6/1arOmpHsiTHBIE YCAOBUS s PocTa M pas-
BUTHsI apaJjueBbiX. [lpeespHbIX pa3MepoB OHH 3[4eCh JOCTHIAIOT HAMHOTO
paHbltie, yeM NON MOJOrOM Jeca, €XEeroJHO W OGHJIbHO NJAOLOHOCHT.

Ha cBexux Gecna/foBeix BeIpyOKax, uepes 1—2 Mecsima Mocde Jeco-
3arotoBOK, YyXe MOXHO Hacyurate oko/io 1000 ocobeii apaswmu Ha 1 2a.
B ocHOBHOM 3TO KOpDHEBble OTNDBHICKH, BbipacTalomiue 3a Jjero g0 0,6
(B cpenrem 0,4 s). CeMeHHBIX 3K3eMIIApOB MaJjo. Bexoasl y apainu Med-
Kie ¥ HexkHble, ONHOJETHHE CEeSHUB! HMeIoT BhicoTy 5—10 cu. Ha BTOpoir
rogx ouu npupacrawoT #Ha 30—60 cM ¥ BOKPYT HMX NOABASAIOTCA MHOTOYHC-
JeHHble KODHeBble OTHPbICKH. Ha uwerBepThill rox apanus BwipacTaer [0
2 M W HauyuMHaeT MJIOJAOHOCHTE. Ha 4yeThipexJieTHHX BLIPYOKAX OTMEueHbl H
MaKCHMaJIbHasi BCTPEYaeMOCTb, M HaHOOJblIee KOJHUECTBO apajud. 3atem
apa/nus HauyMHAET OTMHPATbh, 3ariyilaeMas [OPOCAbIO KYCT2PHUKOB H
JHCTBEHHBIM MOJIOAHAKOM. Ha BOCBMHUJNETHHX BhIpYOKAax OHa BCTpeyaercs
yxe peako (6%), a Ha RECATHNETHUX COXPaHseTCs JMIIb B BHIE €JIHHHY-
HBIX 9K3eMOJAPOB MO OOOYHHAM MarHUCTPaJbHBIX BOJOKOB H JeCOBO3HBIX
Iopor. '

BerpeyaemocTs M 00M/ME 3/1€yTEPOKOKKA KOJIOUETO Ha OGEClasoBLIX
BbPYOKAX MPUMEPHO TaKHe XK€, KaK W [OJA MOAoroMm Jeca., KosaeGanue
ncTpedaemoctd (40—70%) u obuamst (1600—2900 wr./ea) no rogzaM Bbi-
PYOKH He HOCHT KakKOTO-THGO HANDABAEHHOrO XapakTepa H AOJKHO ObITL
OOBSACHEHO HEKOTOPOH HEOAHOPOZHOCTBIO YCJIOBHII MECTONpPOH3paCTaHHS,
Pasan4yuaMH B TEXHOJOTHH JIECOCEYHBIX PaboT, TriaBHbiM 00pPa3oM, CE30HA
pyOKu 1 crnocoGa OUHCTKH JIECOCEK.

Ha cBexux M OZHOMETHHX BHIPYOKaX KOJHYECTBO NPHTOIHBIX K 9KC-
MJyaTallMd KpPYNHBIX M CPEIHHX KYyCTOB HECKOJIbKO MeHbIle, yeM MHOX HO-
JIOrOM Jieca, a Ha Tpex- CeMUJIeTHHX BripyOkax—B 1,5—2 pasa Gosblue.

C I ea BHPYGOK 3TOro BO3PACTHOrO AMANAa3oHa MOMKHO MONYYUTH
CTONBKO XK€ CbIPbfl 3IE€YTEPOKOKKA, CKONBKO C'4—D5 2@ KeipOBO-IIMPOKO-
JIHCTBEHHOTO Jeca.’

JuHamuka 3apacranusi [aJOBBIX BHPYOOK HECKOAbKO uHas. Kycrap-
HHKOBasl (hasa 3akaHyMBaeTcs 3j4ech Ha 2—4 roa MO3AHee, KyCTapHHKH
paspacTaroTcs MOIUHee, M apajiueBble HHOrJa AOMMHHMPYIOT, HO dallle fB-
JA10TCA, KOHAOMHHAHTaMH. Tak, eciim Ha ceMU/ETHHX GecrnaJioBBIX BHIPYG-
Kax M3 obwero KoJmyecTsa KycrapuukoB (12500 wr./za) Ha moso apasun
u 3J1eyTepoKkokka npuxoaurcs 16% (1950 mr.jea), To Ha najoBblX — 28%
(4910 wr./ea us 17300 wr./2a). Ha HekoToppix BHIpyOKaX-rapsx apase-
BbIC COCTABJISIIOT OKOJIO TOJIOBHHbBI BCEX KYCTAPHUKOB.

YuuteiBasi JMHAMHKY 3apacTaHusi BHpyGOK apajiueli MaHbYKypCKOf,
CJIELYeT PEKOMEHI0BATb 3aroTOBKY ee KOpHell Ha 4—5-JleTHUX BHIPyGKax,
PAe UX OOM/IME AOCTHraeT Maxcumyma (2,5—3,5 Thic./ea). [IpH Hcronb30-
BaHWH TOJBKO KPYMNHBIX ¥ CPEJHHUX 3K3EMILISIPOB 3JeCh MOYKHO 3aTOTOBHTH
300-—400 ke xkopreil,

HauGosiee GaaronpusTHEle yc/OBUsSL A/ 3aTOTOBOK CHIPbSI SJI€YTEPO-
KOKKa KOJIIOUEro CO3A2KTcA Ha 4—7-JAeTHHX BhIpyOkax. Ma 2—25 ThiC.
OTMEUYEHHBIX HAa HHX KYCTOB MOXeT OBbITh BOBJEUEHO B 3KCIJIyaTalHIo
60—70% u 3aroroBneno 100—I150 k2 xopueit ¢ 1 2a.

INocTynuia B pepakuuio
31 sinBapst 1966 r.
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CE30HHBIN POCT KEAPA CUBUPCKOI'O
M COCHBI OBbIKHOBEHHOM

AHTOHOB H. C.
THYTOB . H.

(/Tesuurpaickas JecOTEXHHUYECKasi aKaleMHus)

Kenp cubupckuin (Pinus sibirica Rupr. Mayr.) mmpoko pacipocrpa-
#en B KyJabrypax esponeiickoit wacth CCCP. OpHako 0COGEHHOCTH €ro
Ce30HHOTO pPOCTa M3YyeHH HepocraTouyHo, [lostomMy B NpOjo/zeHHe TpeX
BereTallMOHHLIX NepuonoB 1962—1964 rr. mMpl NPOBOAHMAU HAOMIONEHHS 33
pOCTOM Kejipa B BBICOTY, @ TaKKe 3a JMHAMMKOHA NepeABHXKEHHS NOYBEHHO-
TPYHTOBBIX BOA M AJsi cpaBHeHHss B 1963—1964 rr. 3a pocToM KyJabTyp
COCHBI.

KyabTypn keapa co3faHel B 1955—1956 rr. B ksaptane 194 Jlucuu-
CKOTO. yueOHO-OMbITHOrO Jecxoza Ha maomaan 0,10 ea. Ilocagky mponsso-
IRJH B Mae CafZOBBIM Croco6OM IOJ JIONATy € BBEIEMKOM IDYHTa H HOCTe-
AyIOllell 3acHIMKOM KOpHEBOH cucTeMsl. [ljis MOCaAKH HCIOJNB30BaJd KPYH-
HOMEpHbLIH MocafouHbii MaTepuast 8 JeT, BbIpAlleHHbIH B NHTOMHHKe Jlu-
CHHCKOrO Jecxosa. PaccrosiHue MexAy psinaMu 3 #, B PALy 2,5 m. YXoubi
34 KyJAbTYPaMH NPOBORUAY NyTeM OKAUIMBaHMS TPaBHI.

TTOBEPXHOCTb yYACTKA POBHAs, ¢ HEOOJBIIMM YKJIOHOM Ha IOT0O-BOCTOK.
TpaBsiHOH NOKPOB M3 JYFOBBIX TPaB, BCTPEUAGTCA OCOT PA3HOJNMCTHBIH,
MaHZeTKa, MBIIIMHBIH TOPOLIEK, MATJIMK JyroBoil u ap. Crenesb NOKPH-
tug — 1,0. '

Ha stom e yuactke B Mae 1960 r. Obiin mocakeHbl IBYXJETHHE COC-
sbl. [TouBy o6paGarwiBanu noJgocamu wupuuolt 0,75 m, aaunofi 5 m. Pac-
CTOsIHME MeXAy mogocamu 2 m. [locagky npousBoiuan noj meu Kosecosa
R WAXMaTHOM TOpPSIKe, PACCTOSHHE MEXAy NMOCALOUHLIMH MecTaMu 35 Ca.

IToupa csnaBonoj30aucTas TyMYCOBO-HJJIIOBHAJbHAS  CylecyaHas Ha
030BOM CpPEJHE3ePHHCTOM IECKe.

Ao 0— 1 cm [Toacrunxa.
A 1— 32 ,, TeMHo-cepblfi cynecuaHbli PLIXJbIH, B BepXHefl NOJOBHMHE CHJBHO NpPO-
HH3aH KOPHSAMH TpaB, MHOro rpasusi. Ilepexod B CJAELYIOUIMH TOPA3OHT
. pesxuii (ObBLIE OTOPON).
B 32—108 ,, Temuo-6yprill necox, 6ecCTpyKTYpPHBIH, OOHANME T'PaBHS H MEJIKHX KOp-

Hel, KPYIHbIE JIHH3bl [IOTHOTO NECYaHHKa, HepeXol PesKHi.
C 108 cxmuGonee [lecox ceporo upera.

B 18-neruem BospacTe (1965 r.) cpenHsis BhicoTa keapa Obiia 412
(350—522) cm; muamerp Ha Boicote 1,3 #—6,3 (3,5—9,7) cu. Kpoun ge-
peBbEB B psilaX COMKHYyMHCh (puc. l).

Ha6niomenyus 3a Ce30HHEIM pocToM Keppa (mocagku 1955 r.) mnposo-
nuan Ha 16, y cochbl Ha 10 aepeBbax. ITpupocTel HaMepsiiu MaclITaOHON
JHHeHKol oT nocrosinHoro Mecrta. Onpegensin JIUHY ofpasyouleiics mo-
wostieficss mouku. ToudocTh uamepenu#n = 0,1 cu. HaGmogeHnust 3a guHa-
MUROH TOUBEHHO-TPYHTOBHIX BOJ BeJM B ueTblpeX CMOTPOBBIX KOJOANAX,
pacnoJIoXKeHHLIX Ha paccrosHud 8—10 m oxuH oT apyroro. Habaioaenus

3 WJlecHolt xypHant M1



34 ‘ H. C. Anronos, ®. H. I'nyros

Puc. 1.

NPOM3BOAUIK B MEPHOL OCHOBHOTO pocTa yepe3 3—>5 fHeill, B NMOCELYIOUEM
OHHMH pa3 B JeKany.

Ta6auua |

: Inura Cymma
m Foi Bricora, IMepuon no6era Tay6uua | cyrounmx Ocanku,
opoia HaG10- can HaON0KEHHH (npnpoct), | FPYHTOBMX dyepmeparyp A
Aeunit o BOIL, €L nosyxa
Kenp cu6ip-| 240 | 355 156 | 156
ckuft . . 1962 -22—5“ 2. V—SO.VH.I 354" 81 <018 | 30
275 39,2 2861 109
3 L2 16, V=30.VIII | =22 o ==
1965 | —5zg 31,6 % 6506 | 274
314 441 2696 83
s 2. V=3l VI 2 FnetsA [P
1964 | —ogp 36,6 8 5857 | 186
1965 3?8 16. IX 53,7 . 2216~ 52
327 50,7 5330 178
Cocta . . .| 1963 51 17.V—30. VIII| 181 — - —
1964 69 2.V—31.VIII 28,6 — — —

B T1aba. | nas xefpa B rpadax «Bwuicota, ca» H «auua nodera, ex» B UHCAHTEIR
rpHBEEHbl TAHHBIE I/ BCeX [AePeBbeB Ha y4acCTKe; B 3HaMeHaTesie — HaGMI0AaeMbIX; AJS
COCHH —TOMIbKO HabJofaeMeix. B rpadax «Cymma cyrouHbix Temmepatyp» u «Ocamkur
B uuc/JHTesE MOKA3aHbl HaHHBIE 3a Mal, MIOHb (mepHoj pocra nobera), B 3HaMeHaresne —
3a Mait — aBryct (no Matepuanam JIHCHHCKOH METEOPOOTHYECKOH CTAHIHH).

KyabTypbl Keipa, Kak BHAHO M3 TaOJHIbl, OKA3aJHCh YCHCIIHBIMH Ha
foYBax, B KOTOPbIX MOUBEHHO-TPYHTOBEIE BOJbI B MEPUOR POETA 3THX KYJb-
TYp 3aJeraior B cpelHeM Ha riayoune 81—95 cu. YcnemHoCTb KyabTyp Tak-
/K@ XapaKTepu3yercss GOJNBLIMM TOAMUHBIM HPHPOCTOM INOOEra, KOTOPBI B
1965 r. y xexpa Obui pased 53,7 cu. I'ogWudeli 0pUPOCT KeApa M COCHH
KOppeaupyeT ¢ ocalkaMH ¥ TeMmmepaTtypo#. B Te rojsl, Koria B IepuOL
nocra robera Temmeparypa BO3LyXa Oblia Bbillle M BLIMAJA0 MeHbLIE OCAj-
KOB, IPHPOCT OKasaJjcs BoJblle.
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Puc. 2.

] — cyMMapHbIA OpUPoOCT Keapa: 2— NMepHOLHYECKHIT NPHPOCT Keapa:
3 — CyMMAapHBIE NPHPOCT COCHBI; 4 — MEePHOAHUECKUA NMPHPOCT COCHHI.

HisBecTHO, uTO B HauaJse BereTallMOHHOTO NepHOja HabalomaeTcss 0o-
cTeleHHOe, He3HauWTeJbHOE HapacTaHWe TMPUpOCTa, KOTOPOEe, MOCTUTHYB
MakKcHMyMa, TIOCTEIIEHHO NajaeT A0 HyJad., DTa 32KOHOMEPHOCTh, Ha3BaH-
Has MPaBHJAOM «DBOJBLIOTO MEePUoa» pocTa, ycTaHossgeHa Cakcom [B] n B
OTHOINEHHH COCHRI ToaTsepxkaeHa A. I1. TosbckuM [7]. PesyabTaThl HAUIHX
HabMIOfeHNil 32 KyAbTyDAMM Kelpa M COCHBI TakK¥Ke COMJIACYIOTCA C 3THUM
npasuaom. Ha puc. 2 HaHeceHb: KpHBBIE CyMMapHOTO ¥ NEPHOJHUYECKOTO
NPHPOCTOB 3TUX MOPO/L, :

Havaso pocra kKempa W COCHbl B rogbl HaGJIOmeHHI OTMEYaJaolh
6—8 wmasa. I'pyHToBble BOABI B 5TOT NepHOA pacnojaranucb Ha rayOuHe
06—68 c¢m, cpepnecyTcuHasi Temmeparypa Bo3ayxa Gmaa 10,1—12,5°
Pocr 3akaHunBasncss 3—6 wuiona. IIpogoskKuTeJbHOCTL — pocTa  modera
56—58 gmme#i. Havano pocra xegpa B 3ToT ke TepHox Habgawomal H
I1. JI. Bornauos {1]. B ycioBusix Cpepa/ioBCKOTO 6OTAaHUYECKOTO. Cafa PocT
noSeros 8-jeTHUX XexpoB aauica 30—35 gmeft {8], B Jlumeukoit obaactu
47—48 nuei [2]. _

[Toxosimnecs mouxkd Kefpa Hauaju GopmupoBathes 20—24 uioHs, yBe-
JUYEHHEe HX pasMepa NpPoAoMKaaoch A0 4—8 wuons. [louku KpyrnHble, Msi-
CHCTBIE, CPpefHuil pasmep ux 4,3 cu. ¥ COCHBI TOUYKH CTaJn 00DPa3oBBIBATH-
cst 16—18 uioHa ¥ yBeJAHUYUBAANCH B AAMHY 10 5—8 wmioas. [Touxku Meskue,
K OCEHU 3a/IMBaICTCSl CMOJIOH, cpeaHu#l pasmep ux 1,4 cx.

OcobenHocTs Keipa — 06pa3oBaHie BTOPHYHOTO MPHPOCTE, KOTOPHIL
V OJHHUX JepeBbeB (OPMHPYETCST Cpasy ’Ke IO OKOHYAHMM POCTA TOKOI-

3*
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HIUXCS TOYeK B JJIMHY, y APYIHX — mocde He$OJbIIOTO NepHoxd TOKOS.
Floxoamuecss mouKH Ha BTOpUYHOM INofere 3axaHuyuBaioT pocT 25—30 aBny-
cra. B 1964 r. ¢opmupoBanHe BTOPUUHOTO NpHUpPOCTa HabOMIOLAJOCH Y BCEX
JepeBbeB, pasMep ero AoCTHrang 3—4 c¢m (OLHO JepeBO HMeJO BTOPHUHBIN
npupoct 21 cm, mepBwi nmpupoct cocraBusi 51 cm). Ha caenyromuil ron
BTOPHYHBIN nofer OObBIYHO OBIBAET MaJo 34METeH, Ha 3TOM yyacTtke obpa-
syercsi MomHasi MyToBKa. B 1962—1963 rr. BTOpHUHOr0 npupocra He OBLIO.

Hecmorpsi Ha Haauyue OOIIMX 3aKOHOMEpHOCTEll, B pocTe kKejpa i
COCHB uUMerotrcss U pasgnuud. [lepuognueckuil NPUpPOCT Keppa TPencTaBJeH
JIOMaHOH KPHMBOI ¢ NOBLIIEHUSIMH W TOHHXKeHuAMH. KpHBas npupocra coc-
HBl IJIaBHAas. DOJbilasi OT3BIBUMBOCTBH KeJpa Ha KojaebaHWs TeMmepaTypbi
BO3JyXa W BBIIaJeHKHE OCAAKOB B HepuoJ (GOpMHUDPOBAHUA MAaKCHUMAaJbHOI'O
npupocra (¢ KoHHa Mas o 8—I10 uioHs), a TakXKe M 00OpasoBaHUe BTO-
PHYHOrO NpUpOCTa OOBSCHAETCA TeM, YTO KeAp HAXOZHTCH B HOBBIX YCJAO-
BHSIX HPOH3pPAaCTaHUsdA, OTIHYAIOIMIMXCH OT eCTECTBEHHBIX,

Kenp u cocHa, takum o0pa3oM, GJU3KH HE TOJBKO MO MOpdosoruye-
CKMM M[PH3HAKAM, HO H 110 KH3HEHHHIM (QYHKUIUSIM., Y 5THX IOPOJ COBNA-
AaeT HAYaJI0 H KOHEL pOoCTa, MEePHOA MaKCHMAJbHOrO MPHPOCTA, & TaKmke
¥ BpeMs. GOPMHPOBAHUS MOKOALIMXCH MOUEK.

H3BecTHO, 4TO KeJp B €CTEeCTBEHHLIX YCJAOBHUAX NPOH3PACTAHHA K IOU-
Bam Mano tpebosatenen {3], {4], [6]. OueBnaHO, U 32 NpefesaMy apeana O
TaKXKe MOXKET YCIEIHO NPOU3pacTaTh Ha MHOTHX TNOYBEHHBIX pPAa3HOCTSX.
B nengpapun Jlucunckoro vecxo3a pacrer 100-1eTnuil Kenp BLICOTOR 26 M
¥ pdamerpoM 38 cm HA TAXKEJNBIX CYIVIMHKAaX, INOACTHJIAE€MBIX JeHTOYHOH
raidHON. 34ech OH MO pasmepam OJAH30K K OfHOBO3PACTHON JHCTBEHHHIE i
IIHXTE, COCHA B 3THX YCJIOBHSIX BhIIe Kexpa Ha H—6 u.

JUTEPATYPA

(1. TI. JI. BorxauoB. 3aKOHOMEpPHOCTb POCTAa IOGEroB TONOJEH B TeueHWe Berera-
UHOHHOrO TNepHoAa. prnm JITA, 67, 1949, [2]. H. K. Bexos, B. H  Bexos. Xpofinue
MOpPOAbl JIECOCTENHOH — CTAHIHMH. Vsnanme MHHHCTEPCTBA  KOMMYHAJBHOTO  XO39HCTBA
PCOCP, M, 1962. [3]. TI. I1. KyTtysos. Keap cubupckuit. Xypa. «lIpupoma» Ne 3,
1054, [4]. B. A. Jle6exen. K Bompocy o MOYBEHHBIX YCJIOBHAX INPOH3pPACTaHHA Keipa
na Ypase. Tpyaw MHucruryra 6uosornw Y@ -AH CCCP, Bom 6, M.—JI, 1955.
5. JI. A. Ca6uuun Ousnosorust paspuTus pacrenus. HMsa. AH CCCP, M., 1963.
[6l. ®. A. ConoBbeB. Kexp cubupckuil .u €ro HapoOZHOXO3SHCTBEHHOe 3HaUEHHe.
Tpyast Vincraryra 6uonornn YO AH CCCP, smn. 6, M~—JI, 1955. [7]. A. I Touas-
cxui. K Bompocy o BJAHSiHHM TIOTOABI HA TIPHPOCT COCHBl B BBLICOTY. TpyAbl 1O JIECHOMY
onubITHOMY Aedy B Poccuu, e XVII, 1913, [8). 3. . Tpodumon O pocre xexpa
ciiHpcKoro B CBeplIJIOBCKOM GoTatuueckom capy. Tpyam HMuctutyra 6uosornu
Y@ AH CCCP, o, 6, M.—JI., 1955.

IMocrynuaa B perakuuio
11 mexabps 1965 .T.
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BbIAEJEHHE TPO®OTOIIOB E U F

O. B. 3EJIEHBKO

(XappKOBCKHHE CeNbCKOX03AHCTBEHHBIH HHCTHTYT)

B ocuoBy Bmizenenuss tpodoronos E u F' HamMu ObIM NOJMOMEHB 32-
KOHOMEpPHbIE KOHKPETHble CBf3H, CYILEeCTBYIOIME MEXAY KJIMMaTOM, pacT-
TEJIbHOCTBIO ¥ THIAMH MOYBEHHOTO IJIOAOPOJMS Ha CYMJIMHKax naato [1].

B0 TakKe HCNOMb30BAaHO TO OOCTOSITEABCTBO, YTO INPH H3MEHEHHH
WHTEHCHBHOCTH KaKOTO-HHOYIb (akropa CO3LaOTCs YCJIO0BHsA, CHoco6CT-
BYIOIIHE IIOSIBJIGHUIO OJQHMX BHAOB H HCUE3HOBEHHWI0 apyrux. Obuamem U
KOHCTAHTHOCTBIO BHJ Yalle BCETO XapaKTepH3yeTCcs B IKOJOTMYECKOM OIITH-
Myme. B OTKJIOHAIOIIKXCS OT Hero MeCTOOOUTAHHSX BUL BCTPEUaeTCs] pexe,
IpH 3TOM TNAJAeT €ro KOHKYPEHTHAas CIIOCOOHOCTb, M CHH’KAeTCs 3HAueHHe
B CJIOKEHHH PacTUTENbHOTO MOKPOBA.

Kpome Toro, B KauecTBe paboueil runore3pl OHJIO BBICKA3aHO Tpel-
MOJIOJKEHHE, UTO UacTh TPYLOBBIX BUAOB B Tpodorone E Bumragaer, a B
tpodorore F ux moaskHO ObiTh HeMHOTO (ecaqu OHH M OCTaloTCA), U DOJb
HX B CJOXKEHUH COOOIIECTBA AOJKHA OHITh HE3HAUHTENbHOH. BmecTe ¢ 3TuM
MPOLIECCOM TMOsLBJSIOTCS HOBBIE BHABI, NpuHueM B TpodoTone E u, ocobeH-
#0, B I JOJKHBEI LOMHHUDOBATh BWIH], .KOTOpPhlE B TPyAaX BCTpedaroTCs
PEIKO W HMET NoAYMHEHHOe 3Hauenve. Bo Bpemsa mnonaeBrlx paGoT 3Ta
THIOTe3a NOATBEPAMIACh, XOTS ¥ He BO BCeX OTHOIEHHUSX.

O0bemM TEPMOTONOB [Js1 3arpyloBLIX TpohOTONOB Obl B3AT PABHBIM
20° 10 CyMMe TOJIOKHTEJNBHBIX CPeIHEMEeCSUHbIX TemmepaTyp. Mubl Tak mo-
CTYNMUJH AJSE TOTO, YTOOHEl 06BEM 3arpyAOBLIX TPO(DOTONOB OHII TOKAECTBE- -
ren 06bemy Tpodorono A, B, C u D. O6bemMbl TPohOTONOB U THTPOTOMNOB,
NpHHATHIE B 37adUuecKoll ceTKe, 6A3UPYIOTCS HA NPAKTHYECKOH Iesecoos-
Pa3HOCTH, OHH BBIIEp’KajJWd MHOTOJIETHIOIO NPOBepPKYy NPaKTHUKOH, # pasHo-.
MacmTa0HOCTh B 00beMax KIacCH(OUKALMOHHBIX eHUI, HHYEero He JacT.

Wnmpuxatopu st TpodoTona E Oblin  YCTAHOBJAEHBI 110 OMUCAHUAM,
HalfiIeHHBIM B JIMTEPAaTYpPHBIX WMCTOUHHKAX, a TakKxe Ji00e3H0 NpemocTas-
JEHHBIM COTDYAHHKaMM JaGOpPaTOPHU THIOJNOTMH YKpanHckoro HUM jec-
HOTO X03giicTBa M arposecomenuopaund B. H. Hampxo, U. ®. Pexnom
i1 M. C. YaanosckuM. Pafion uccrenoBaHuil B 30HAJIbHOM KJIMMare TPYLOB
npocrupaercs oT bBenopyccun mo IloBOMIKBS; B 30HAALHOM KJAMMAaTre TpO-
forona E —B ocHOoBHOM Ha YKpauHe. Bcero ans 31o#t paGoThl HCMIONB30-
BaHO okoJo 600 omucanuit. s BblAeSeHHS 3arpyLOBHIX TPodOTONOB OBLTA
HCIONB30BaHbl MaTepHadbi, cobpanHele Hamu B 1961—1964 ©r. B cocrase
JeCOTUIIONOTHYECKOH SKCIEeAMIMOHHON TIpYyIMIsl OpH Kadenpe JeCOBOACTBa
XapbKOBCKOIO0  CEJAbCKOXO3S9HCTBEHHOTO HHCTUTYTA B TOHMEHHBIX Jecax
Bocrounoro IlpenkaBkaspsa™®. Iast BbmogHeHHs 3Tofi yacru paorThl OBLIO
¥3yyeno Gosaee 500 omucaHUl, B OCHOBHOM, NYOGOBBIX JPEBOCTOEB.

Vcnosnbp30BaHbl ONUCAHUSA POBHBIX Y4aCTKOB C CYIVIMHUCTHIMM T0YBaMU;
CKJIOHBI KPYTH3HOH Goslee 5—6° BO BHUMaHMe He NPUHHMAJIH.

* Hcnoabsosannl rakxke marepuansl C. M. Tlopown u B, ®. Jlkicenko.
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OTO6paHHbI€ ONMHUCAHHUSA ObLIH CrpynnuapoOBaHbl O MOATHIIAM TEepMOTO-
10B H IIO THUrpoToIam. CpaBHeHHe OHI/ICaHI/Iﬁ, OTHOCALUHXCA K pa3JIMUHbIM
floaTdnaM TEepMOTOIOB, NpOBOAMJIM OTHAEJBHO [JIs1 CBEXKEro, BJIAXKHOIO il
‘ChIPCrO THTPOTOIIOB 1JISI TOrO, yToOBl 60Jee 4eTKO YJOBUTL MOMEHTHI II0-
SIBJICHUSA U HCUYE3HOBEHHUA BUIOB, npocCiieTUTh 3aKOHOMEPHOCTH H3MEHEHHUSI
WX KOHCTaHTHOCTH B pPasinyHbIX noxarumax rpodorornos D, E u F. Ilpm
orieneHun Tpogorona E or rpynos rtakas pabora Obwia npojesaHa Al
IVIAKOPHBIX M TONMEHHLIX ycjaoBHH. TIpM H3ydeHHu OnHCaHUH [OIIMeHHBIX
VYaCTKOB 0Kas3aJocChb, UTO B 30HAJbHOM KJAUMaTe TPYyaOB TpOCpOTOHbI COB-
HafgarwT ¢ TEPMOTOHNAME H B HOfIMe, HeCMOTpdA Ha TO, YTO B noiiMe kJauUMa-
THYeCKasi OOCTAaHOBKa MOXeT OblTh HECKOJBbKO HHOH. Bo BcAKOM cayuae,
€CJIH pacxXOXXOeHUsT U HMEIOTCHA, TO OHH He NPEeBBIIUAKT NOATHIIA, TO €CTb
pu JlaHHOI:I TOUHOCTH MeTOma pas3Juuyhe He yJj1aBaAvBaeTCs. B\I/I-’llbl, XapakKTep
noBeOEHHsT KOTOPBIX COBIta/l Ha Ij1akope ¥ B HOIillM‘e, BHECEHbl B OKOHYA-
TeMbHbIH CIHCOK PACTEHUH-MHAUKATOPOB MO MoATHTam TpodoTomnos. [Ipu
BBIleJIEHHH TpodoTona F nopsanok padoTel OB TOT e, HO B 3TOM paiioHe
HET TJIaKOPHBIX JIECOB, [NO3TOMY W aHAaJU3UPOBAJUCh TOJDbBKO Jieca nodMeH-
IIbIe, HpI/I 3TOM OTMEUYEHO HEeCKOJbKO KaTeI‘OpI/lfI BUTOB paCTEHHfI. )

.l — mosBAsOmMECT B CYTPYAKOBATOM [OATHNIE TPYAOB, HO B IEHTPAJbHOM HOATHIE
IPYAOB He BeTpeuamomuecsi: Anemone nemorosa L., Cacalia hastata L., Carex silvatica
Huds,, Comarum palustre L., Conioselinum vaginatum (Spreng.) Thell., -Cypripedium
calceolus L., Dryopteris austriaca (Jacq.) Woynar, Geranium palustre L., Hieracium
umbellatum L., Lathraea squomaria L., Myosofis palustris Lam., Pteridiwm aquilinum
(L.} Kuhn, Ranunculus Lingua L., Ribes pubescens Hedl., Rubus idaeus L. Stellaria
nemorum L., Trisetum pratense Pers., Viola epipsila Ledeb.

2 — xapakTepHble /s CYFpPyAKOBATOTO M UEHTPAJBHOTO MNOATHIOB TIPYNOB, HO He
BCTpevalolnecss B MOLTHUIE, MepexoinoM K Tpodorony E: Aconitum excelsum Reichb.,
Campanula latifolia L., Cicuta virosa L., Cystopteris  jragilis (L.} Bernh., Daphne
mezereum L., Dryopteris cristata (L) A. Gray, D. filix mas (L.) Schott, D. spinulosa
(Muell.) Kuntze, Equisetum silvaticum L., Geranium silvaticum L., Lonicera xylos-
teum L., Majanthemum bifolium (L.) Schmidt, Manyanthes trifoliata L., Naumburgia
thyrsiflora (L.) Reichb., Paris quadrifolia L., Ribes nigrum L., Sorbus aucuparia L.

3 — BeTpevamomuecs B Tpotorone D, o orcyrersylowne B tpodotone E: Adenophora
liliifolia (L.) Bess., Angelica silvesiris L., Afhyrium filix-femina (L.) Roth, Carex

" caespitosa L., C. rhizina Blytt ex Lindl., Crepis sibirica, L., Dryopteris thelypteris (L.)
A. Gray, Equisetum pratense Ehrh., Filipendula wimaria = (L) Maxim, Galium
boreale L., Impatiens noli-tangere L., Melampyrum nemorosum L., Mentha arvensis L., .
Padus racemosa (Lam.) Gilib., Rubus saxatilis L., Ulmus laevis Pall.

4 — MOABJAIOIMECA B LEHTPaJbHOM NOATHIIE IDYAOB, HO HE BCTPEUAIOUIHEC B CYTPYI-
KOBATOM IOATHIe TpynoB: Acer campestre L., A. tataricum L., Cerasus [ruticosa (Pall)
Woronov, Dentaria bulbifera L., Heracleum sibiricum L., Lycopus exaltatus L., Melica
altissima L., M. picta C. Koch, Rubus caesius L.

5 — nosiBAsOIWHECT B GOTAaTOM NOATHIE TDYJOB, lepexofHoM K Tpodorony E, Ho He
BCTPEYAIOIIHECS B UEHTPAJBHOM ¥ TeM 0oJee CYrpyAKOBaTOM TNOATHIAX - [PYAOL:
Astragalus glycyphyllus L., Carex Michelii Host, Cornus sanguinea L., Cralaegus
kyrtostyla Fingerh., C. monogyna Jacq., Galium rubioides L., Populus alba L., Prunus
spinosa L., Sambucus nigra L., Scilla bifolia 1., S. sibirica Andrevs, Ulmus foliacea
Gilib.

6 — noasasomuecs B rtpodotone E, He nocensiomueca B tpodotone F: Alliaria
officinalis Andrz. ex M. B., Antitoxicus scandens (Somm. et Lev.) Pobed. A. stepposum
Pobed., Ballota nigra L., Carex brevicollis DC. ex Lam. et DC. Cerasus mahaleb (L.)
Mill., Cornus mas L., Euphorbia stepposa Zoz, Festuca sulcata Hack., [nula aspera
Poir., Iris graminea L., Ligustrum vulgare L., Lithospermum purpureo-coeruleum L.,
Nigella arvensis 1., Polygonatum latifolium Desf., Physalis alkekengi 1., Sambucus
ebulus L., Scutellaria altissima L., Stipa capillata L., Symphytum tauricum Willd.,
Vinca herbacea Waldst. et Kit., Viburnum lantana L. : .

7 — BCcTpevaromyecss B GoratoM moptune tpodotona E, nepexogHomM X Ttpodorony F,
HOo ne pacrymune B tpoporone F: Acer platanoides L., Aegopodium podagraria L., Asarum
ibericum Stev. ex Ledeb., Calamagrosiis arundinacea (L.) Roth, Cerasus avium (L.)
Moench, Chrysosplenium alternifolium L., Dentaria bulbifera L., Heracleum sp., Rosa
iberica Stev., Salvia glutinosa L., Struthiopteris [ilicastrum All, Symphytum asperun
Lepech.,, Ulmus scabra Mill., Valeriana officinalis L; V. tiliifolia Troitzky, Veronica
reduncularis M. B.

8 — xapakTeprbie aaa Tpodorona E, HO 3axoasiume W B CMEKHBI MOATHI TpodOoTO-
va F: Agrimonia eupatoria L., Allium Waldsteinii G. Don, Asperula odorata L., Euony-
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mus verrucosa Scop., Hippophee rhamnoides L., Lamium album L. Oryganum
vulgare L., Ornithogalum pyrenaicum L., Oryzopsis virescens (Trin.) G. Beck, Polygo-
natum glaberrimum C. Koch, P. multiflorum (L) All, Primula macrocalyx Bge,
Pulmonaria molissima A. Kerner, Scutellaria altissima L., Sorbus torminalis (L.)
Crantz, Teucrium. chamaedrys L., Tilia cordifolia Bess.

9 — nosiBasiOLIKeca B TpodoTome F, B IOLTHIE, IepexofHOM K Tpodortony E:
Alihgea armeniaca Ten., Calystegia silvestris (Willd.) Roem. et Schull., Cydonia
oblonga Mill., Cynanchum acutum L., Glycyrrhiza echinata L., G. glabra L., Limonium
Meyeri Boiss.}) Kunize, Malus orientalis Uglitzk.

10 — nosBAslOIMecs B leHTpasbHoM mnoatune Tpogorona F: Capparis spinosa L.,
Crupina wulgaris Cass., Galium articulatum Lam., Kochia prostrata (L.) Schrad,
Periploca graeca L., Rhamnus Pallasii Fisch. et Mey., Tamarix ramosissima Ledeb,
Trachomitum sarmatiense Woodson, Veronica crista-galli Stev., Viola montana .

Ofpainaer BHEMaHue ToT (akr, uto B Tpodoromax E u F nox nonsorom Jgeca Berpe-
yaloTCsT BHABI, KOTOpble B 00Jiee CeBepPHBIX paloHaX MoK JECHOH MONOT He 3aXOAAT, HO
o6LiUHBl B TPABSHMCTRIX COOBIIECTBAX Wau Ha onywkax: Festuca sulcata Hack., Stipa
capillata L., Glycyrrhiza glabra L., Prunus spinosa L. Meroanka 3KOJOTHYECKOH OLEHKH
pacTeHuii-UHIMKATOPOB, NPUMEHEHHAs HaMJ, OCHOBAHA Ha CPaBHEHMH H30TOMHYECKHX YYacT-
KOB, TOXSIECTBEHHLIX IO MECTONOJOXKEHHI0 W MeXaHWYeCKOMY COCTaBY IOYB, HO pasJiHualo-
WHXCA N0 CyMMe CpPEeRHEMECSYHBIX MOJOXKHTEIbHBIX TemnepaTyp. Ho  ecam ydecTs, 4TO C
NOBLILIEHHEM CYMMB Tefja GOTAaTCTBO NOYB yBenuuuBaercs {1], Ha uTo, cOGCTBEHHO, N OBl
clenal YRop B 3TOH METOliKe, TO CTAHOBHTCS OUEBHMIHBIM, 4TO H3MEHSIOTCS, TO XpaHHe:
vepe, 1Ba (axTopa: spadHuecKve M KJAHMATHUYeCKHE ycaoBHA. [103TOMY OCTaercs BhIACHHTD,
B pe3yALTATE M3MEHEHHs] KaKOro (pakropa IPOUCKOAAT Te M3MEHEHHst PaCTHTEJbHOCTH, KO-
TOPLIE MCAKHO HaGJIONATh MpPH ABHKEHHH C ceBepa Ha ior.

PacTHTeNIbHCCTh NJAAKOPHBIX YCJIOBHE ¥ GOPOBHIX Teppac B OJHON H
7Ol K€ KJAHMaTH4YeCKOil 30HEe, HECMOTpPsl Ha TOXKAECTBEHHOCTh KJNMMaTH4E-
CKUX YCTOBHH, cuabHO paspurcd. OcobeHHo OGoablifde PasiHing B 3KOJO-
MU ¢Jlararoulux COO61LL€CTBa BUAOB MO>XHO 3aMETHUTH B I02KHOH JIecoCTenu
H CTenu, TO €CTb B TE€X YCJOBHIX, TJe Ha TJJiakope (pOpMI’IpyIOTCH 3arpy-
JOBbie TPOGOTONBI, B TO BpeMsi Kak Ha GOPOBBIX Teppacax mnpeobsanaior
cyGopu. B atom cayuyae Takue pe3KHe DPas/HuMs HeENb3d CBA3aTh C BJHS-
HHEM KJAMMaTa, U M3MEHEHHE PACTUTE/AbHOCTH, KOTOPOE MDI H86JI}01136M npH
nepexone H3 pa]UIOHOB C XOJOAHBIM KJHMATOM B GoJiee TenJane, AOJAXKHO
0O BSICHATLCS aﬂa(fl)HHECKI/IMI/I YCJAOBHAMH, a IPU OJHOM YpPOBHE YB.HEDKH'E‘-
HUS — OOraTCTBOM IOUB. He*HOCpeILC‘"DBE?H'HO‘e BJAUAHUE KJAHMaTa Ha pacTu-
TeJbHOCTb NPH TOXKAECTBE SHaQ)H‘{eCKI/IX YCJIOBI’Iﬁ He TakK 3aMeTHO, 4TO
MOXHO NPCCJAEINTDb Ha npuMepe JeCHBIX COO6H.L€CTB Ha JApeBHEAJNJIOBHAJb-
HBIX KBapleBbix mneckax. Ecam Obl Beaymium (axTopom OblJIO Hemocpel-
CTBEHHOE BJUWAHME KJiaAMaTa Ba pa‘C'TI(ITE.HbH'O‘CTb, TO BO BCeX cayyasax 4
Ha KBApUEBLIX NeCKax O6plia Obl 30HAJbHASA paCTI/ITEJIbHOCTb;

PaccmarprBaeMelii BONPOC. TECHO CBsI3aH C BONPOCOM O MJIOJOPOAHH,
TOuHee, 0 GOTaTCTBE 3JEMEHTAMHM MUY pacrenuil nouys Tpodoronos E u F.
Hekoropble uccienoBatedu [2] cunuTalOT IMOUYBBI 3THX TPOPOTONOB OGepHee
10Ys TPyAOB Ha TOM OCHOBaHHH, 4YTO OHH 3acoqennl. [lo 3TOMY IIOBOAY
H606XOLLI/IMO 3aMeTHTh, 4YTO, BO-NEPBBHIX, 34CONEBHBIE MOYBLlI HE HMMEIOT 30-
HAJBHOIO pacHpPOCTPAHEHWS M He TaK yX 4acCro BCTPeyaloTes jaxe B
VCJI0BIsiX CYXOro KJinmMaTa B TpOCI)OTOHe F; BO-BTODbLIX, MajeHKHe IPON3BOLH-
TEeJLHOCTH 11y6a, KaK W TNPOU3BOLHTE/NbHOCTH, 00uIMsT M KOHCTAHTHOCTH
MHOTHX OPYFUX BH/OB, o0 bacHsAeTCS TeM, UTO NpH HapacTaHuH AO OIipene-
JAEHHON BEJMUMHBLI HHTEHCUBHOCTH J1000TO (PaxkTopa, BbLISLIBAIOLIETO CHAa-
tyajia yBeJHueHue ST‘.I/IX-HO'Ka'Sa’TeJ'IQf/'I, MPOUCXOAUT ,o«6‘paT“H-0e ABJIeHNe, CO-
[J1aCHO 3aKOHY GAMWHCTBa H 60pb6bl HpO‘THBO‘HOJIOOKHOCTGﬁ, TO eCTb najgcHHu=
NpoH3BOAUTEJNBHOCTH D,y6a HpOI/ICXOJIHT KaK pa3 B pesyJbTare NOBbLIIICHUSR
poratcrBa J1ous. Ho ecau Ha OJHUX BHAAX YyBeJUYUYEHHE foraTtcrBa Tous
(Ka3blBaeTca OTpHIATeNbHO, TO Ha JApyrux, Oosee TpebOBATEIbHBIX,
TOJAbKO HOJOMKHUTEAbHO: HX OOW/IHWEe M KOHCTAaHTHOCTh BO3pacTaloT. Kpome
TOr0, MpeAnoJaraeMoe yMeHblleHHe GorarcTBa nous Tpodortonos E u F
AOJXKHO OblI0 OB COMIPOBOXKIAATbCA NOABJICHHMEM Ha TaKHX mouyBax OJIUro-
TpoQHBIX ¥ Me30TPOMHEIX BHAOB, PACGTYLIUX B KJIMMATHUECKHX VCAOBHSX
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£ F COOTBETCTBYIOIUUX  TEePMOTONOB  Har
6opoBbix Teppacax. Ho, xak moxaswl-
. BaeT o0cJeJoBanue NOHMEHHBIX JIECOd
} Bocrounoro IlpenxaBkasbsi W aHag u3
UMEIOIIUXCId MaTepHaJoB MO HOKHOI
JECOCTENIH YKDAWHBI, OJUTOTPOPH B
ganpyLoBblX TpodoTonax OTCYTCTBY-
IOT COBEDLUEHHO, a Me30TPOodr! mpej-
S A craBleHsl cnaGo. Takum ~ oGpaso,.
\ ecqd NPUHATHL yTBEPKAEHHE, 4TO pac-

THTEJIBHOCTh SIBJSIeTCS «aCOTIOTHRIM:

~
\ \ KpuTepHeM maonopoausi» [3], To Kax
i V| crmemcmBHe HeOGXOAMMO MPH3HATH, UTO-
;] | 6oraTcmBo IIOYB C HapacTaHHeM Tem-
/ JOTEL  KJANMATa YBEIWYHBACTCSH U B
/ ! pafioHaxX 3arpymoBHX TPOGOTONOR.

- - Oxasanoch TakkKe, 4YTO UaCTh-
’ ' BUJIOB, MOSABJSIIOIIMXCS NDH  ONOpele-
JEHHOH TeNJIoTe KJAWMATa, MOKEeT
pacTy He TOJbKO B 30HAJbHBIX MNJa-
' KOPHEIX YCJAOBHSIX CYTIHMHUCTHIX ITOYB,.
' HO # Ha IecyaHslX OOPOBBLIX Teppacax
c OOIHBIMH MOYBAMH. ITO elle pas:
NOATBEPIKAAET, YTO HMEITCS  BUJIHL,
_ 6osee TpeBoBaTeJbHLIE K  TeIJIOTE:
Puc. 1. KJAMMAaTa, ueM K GOTATCTBY IIOYB.

&

1 — noABASONMECsT PH CYMMe IOJIOKHTENBHEIX TeMnepatyp 91°, Ho K GOraTcrBy Nous.
HerpeGoBarenbunie:  Aristolochia clematitis L., Bidens tripartita L., Bromus inermis.
Leyss., Dactylis glomerata L., Euonymus europaea 1., Rhamnus cathartica L.

2 — BeTpevaroINMecss NpH CyMMe Temsa 97°, HO K GOraTCTBY NOUYB HeTpeGOBaTedbHbiE:
Cerasus avium (L.} Moench, Chelidonium majus L., Inula britannica L., Pyrus com-

munis L.
3 — noaBasiomMecs npu cyMMe Tema 104° u Takxke HeTpeGoBaTeabHble K GOraTCTBy

rous: Arfemisia austriaca Jacq., A. vulgaris L.

CpaBnesune 30Ha/IbHOM (B OTHOIIEHHH GOTaTCTBA NOUYB) PAaCTHTENBHOCTH'
C PacTHTENBHOCTbIO MaJIOIIOZOPOAHLIX MeCTOOOUTAHUHA MPOBEAEHO TOJBKY-
axast tpodorona D wm rpymosartoro moaruma Tpocdorona E; B Bocrounom
[TpenkaBkasbe BO3MOXKHOCTH TAKOrO CPaBHEHHHA HET BCJAEACTBHE TOTO, UTO
IGCKH MUHEPAJOTHYECKH OOOralleHbl HPOAYKTAMH Pa3MbiBa FOPHBIX NMOPOL,.
a OCBIIIK M CKaJIbl OTCYTCTBYIOT. , . ‘

OOBeKTHBHOCTD MPUBEAEHHOTO [AeJeHWsT TOATBEpIKAAeTCs TIpaduKoM
H3000HHTETOB NMOPOCAEBLIX AYGHSKOB B mpefgenax spatonos Es, Es, Fp u Fi
(puc. 1). TIyHKTHDHEle M30JMHMA HAHOCMJIH TyTeM SKCTDATOJSIHH. -

VismeHerue NpPOU3BOAUTENBLHOCTH AYGHSAKOB B 3arpylaoBHIX TpodoTo-
nax J0KasblBAET Ueaecoofpa3HOCTh U HeOOXOMUMOCTE UX 'BBLICJICHUS.

JUTEPATYPA

[1]. 1. B. BopoG6beBs. JlecoTHnonornueckans KaacCHOHKAUMA KJAUMATOB. Tpymst
XapbKOBCKOrO  Ce/IbCKOXO3AMCTBEHHOTO  WHCTHTYTa, T. XXX (XVII), Xapokos, 1961.
2. I. HO. JlaspunenKo. BapuauTsl IOYBEHHOTO TJONOPOAHA M 3HAYEHHS HX OLEHK#
AJIE IeCOXO3sACTBEHHON NpakTuku. Tpyam HHcturyTa JecoxosaficTsenHblx npofiem, IX.
u3f. AH Jlarsuiickon CCP, Pura, 1955. [3]. II. C. [Torpe6usk. OCHOBH JECHOH TH-
noJyoruu. Usx. AH YCCP, Kues, 1955. ’

I'IOCTyrmJIé B pelaKlHio-
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H3BECTHSA BHICHIHX YYEBHbBIX 3ABENEHHUH

N1 JECHOW XVYPHAIJ 1968.

VIK [634.0.525 - 634.0.614] : 674.031.623.234.2

TOBAPHOCTb U BO3PACT PYBKH OCHMHHUKOB
HEHTPAJIbHOIO. PAMOHA EBPONMENCKOHW YACTH CCCP

B. M. ITABJIOB
(BOpOHEKCKHE JeCOTEXHUYECKHI HHCTUTYT)
B. B. CTENNIHH

(Bcecowsnoe aspodorosecoycrpoute/ibHoe o0beAMHEHHE «JlecripoexT»)

Hssecrho, uto B nepsoie 20—30 JieT ocuHA XapaKTePH3YeTCs CHJIbHBIM
POCTOM B BBICOTY U OGOJBIIOE I1POU3BOAMUTENBHOCThIO, NPEBHILUAS MO 3THM
fOKa3aTeqsiM ApYyrHe JApeBecHble mopogsl. [lo Hamum HaGaogenusiM, B Ka-
JYXKCKOH 06J1aCTH OCHHOBBI APEBOCTOR B BO3pacTe 27 JieT HMeJ -CPelHI0
soicoTy 19 m, sanac— 280 x® (MsarTieBckoe JecHuuecTBo, [l3epKUHCKHN
Jecxo3), B Bospacre 39 Jjer — cpeiHiol0 BhicoTy 23,4 M, 3amac— 396 a®
(MeasiHckoe JecHuuecTBO, MennHCKHH Jecxo3). B To ke BpeMs OCHHY 3Ha-
YUTeJbHO ualle, 4eM APyrHe NMOPOJABI, MOPaKaeT CTBOJIOBAas FHHAb. K npu-
naromy Boapacty pyOku (41—50 ser u crapue) Hepeako 6osiee MOJOBHHEL
CTBOJIOB OKAa3blBAMOTCH TIHUJBIMH, BCJAEICTBHE UYero BLIXOJ AENOBOIl ApeBe-
cuHpr He npeBuiniaeT 20309 obulero 3anaca ApeBOCTOS. :

PasBuTue UeNII0J03HO-OYMaXCHOH  HPOMBILLIEHHOCTH — CTABHT IIepea
ACCHBIM XO3s{ICTBOM 3ajauy BbpalliBaHis HauGosjee GBHICTPOPACTYIINX,
CKOPOCTeJBbIX U JErKOBO30GHOB/AIOIUXCS MOpoA. MMeHHO K Takum IMOpo-
laM OTHOCHTCS GCHHA. ‘ _ ,

BoipamuBaHue OCHHB Ha GaJjlaHC NMO3BOJISIET CHU3HTL BO3pacT PyOKU ee
'HacakAeHHH M YBENMYHTb BBIXOJ [eJ0BOH apesecHHbl. OJHAKO U B 3TOM
clyd4ae HEBO3MOXKHO TIOJHOCTBIO YCTPAHUTh HOTEPH [IeJOBOH IpeBeCHHbI OT
cTBOJIOBOl THuAH, [losToMy BO3pacT PyOKH OCHHOBBIX HacaXIeHU# [0JI-
KeH TPHHAMATHCH He TOJBKO IO BO3PACTy KOJHUYECTBEHHOH M TEXHUYECKOH
CTIeJIOCTH BCell NPEeBECHHBI, HO M JOJIKEH YUUTHIBATb PA3BUTHE CTBOJOBOH
THUJIM B JPeBOCTOsiX. Bo3HMKJIa HEOGX0AUMOCTb IepecMoTpa Bospacra pyo-
KM OCHHHHKOB B UeHTpa/ibHBIX paiionax espomefickoil yactu CCCP mia wc-
I0Jb30BAHUS QCUHBEI B LEIIOA03HO-0YMAaXXHOM IIPOM3BOJCTBE.

Hamu pacyeThl ¥ TNpENJIOKEHHsT OCHOBAHbl HA M3YYEHHH MdHHBIX 79
NpOGHBIX MJIOLIaZel, 3aJ0KEHHBIX B €CTeCTBEHHO H3PEXKMBAKLIUXCH HAH-
Bosee TOMHBIX OCHHOBLIX Hacaxkaenusix Kamymckoii, Kocrpomcxoi n Tyie-
ckoit o6aacteli (u3 Hux —35 B la, 21—8 I u 14 —pBo Il knaccax Gouwu-
Tera). Bbuio cpydaeno u ofimepeHo cBbime 1700 MONEIBHBIX [lePeBbEB, Y-
KOTOPHIX, TOMHMO OGBLIUHLIX [T0Ka3aTesel, onpeAesiii IMaMeTPLl THUJIN Ha
cepelrHax JBYXMeTPOBBHIX OTpyOKoB. COPTHMEHTALHIO MOJeJell MPOBOLMIH
no TOCTy 9462—60. Bospact pyOxu HaXOLWAH MO XOJdy pOCTa Hacamje-
WM M JMHaMHKe X ToBapwocTH. B rta®a. ] mokasaHda AuHaMnKa (B 3aBH-
CUMOCTH OT BO3PACTA) TOBAPHOCTH OCHHOBBIX HACAXKJECHHH LEHTPAJbHOTO:
paiiona espomneiickoii yactu CCCP, ycraHoBJieHHass MO MaTepHajaM npo6-
HBIX IJIOMALEH. ' '

HauGoaplllee paszBuTHe THHJAH HabMofaeTcs B OCHHHUKAX = MOCHe
50-1etnero Bospacra. K 80 rogaM NOPOLEHT THHJAOH JIPEBECHHBI YBEJHYH-

4
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Ta6auua 1
TTpoueHT CHUAOH KPeBECHHbI B APEBOCTOE B 3aBUCHMOCTH OT BO3pacra, JeT
. Kaacce
GoHuTeTa l
HacauaeHus 30 35 40 45 50 55 60 65 0 75 | ' 80
Ia. 0,2 0,6 1,1 1,8 2,9 4,4 6,5 921 1221 154 | 18,8
| 0,7 1,4 2,2 3,3 4,7 6,3 851 11,4 1441 176 | 20,8
11 1,0 1,9 3,2 4,6 6,2 8,2 10,9 | 14,1 | 17,31 20,6 | 24,0

BaeTcs B 4—6 pa3 wu jgocturaer 19—249% obimerno 3anaca. B ocHMHHUKAX
crapwe 60—70 /mer M3-3a Pa3BUTHSI THWJIM TIPOHCXOAUT MHTEHCHUBHBIN pac-
naja HacaxigeHus: k 80 romam u3 OCHHOBOro noJgora’ Bmnagaer 20—409%
3anaca JIpeBOCTOs, TJIaBHbIM 00pa3oM, THHIOWLEHN apeBecuHbl. Taknm obpa-
30M, K 70—80 ropam oOljue noTepu OT TIHHJAM cocTasaswT 30—60% 3a-
naca HOpMAaJbHOTO HACAKIEHUS.

PasBuTue THMAM CHUXXAET TOBAaPHOCTb OCHHHHKOB. B Ttab.n. 2 npuee-
JEHbl JIaHHBIE O BBLIXOAE CIMUYEYHOro Kpsizka ¥ 6ajaHca B OCUHOBBIX JPEBO-
CTOSIX TeHTPaJbHLIX ~ pailoHoB esponeickoil yactu CCCP B 34BHCHMOCTU
0T BO3pacTa W kjacca GOHUTeTA.

Tabauua 2

BoIX0A CIIMYEYHOro Kpsxa u Gananca o1 06wero 3amaca ApesocTod, %,
Knace B BO3pacre, Jer

-BoHuTera —

Hacanae- l ;

nitk 25 } 20 ' 35 40 15 50 ] 55 | 60 ' 65 | 70 | 5 | s0

la 43 58 | 70 74 72 68 63 58 ' 53 46 | 40 | 33

{ 27 43 58 63 62 58 54 48 43 37 [ 32 | 26

Il 13 31 46 54 53 50 45 40 l 35 29 | 23 17

HauGosbmuil BeIXOA clIHUeyHOro Kpsixka M OajtaHca jfgawoor 40-jeTHue
OCHHHHKH: 749% B nacaxneHuax la u 54% — Il knacca Qonurera. C 60 et
TOBAPHOCTb OCHHOBLIX HacaxkJeHuil pe3ko majgaer. K 80 rogam makcumadb-
HBIT BHIXOJ [I€J10BOIl JPEBECHHbI COCTABJAET TPETh 3amMaca B HACAKIAECHUAX
Ia n mectyo yactb — B ApeBocrosix I xkmacca Gomurera. Janusie tatu. 2
MOKHO HCIIOJIb30BaTbh NP ONpejeseHHH TOBAPHOCTU JjiecoceyHoro (oHAa B
HeHTpaJ/J bHOM patione eBpomnelickoil yactu CCCP.

Ilo namHblM Tads. 2 W MeCTHLIM Tabauuam Xola pOCTa ONpeleseHEl
BO3PAacT KOJUUECTBEHHOH M TEeXHHUECKOH CHEeJOCTH, a TakKxKe Bo3pacr pyd-
Ki OCHHHHKOB LIeHTPaJbHBLIX pafioHos esponeiickoii yactu CCCP. Koanye-
CTBEHHYIO CII€JOCTb YCTAHABJMBAJH 10O MaKCHMYMY CPEAHEro NpPUpoOCTa
zanaca He TNOPaXKEHHOH THUJBIO . IDEBECHHDb, TeXHHUYECKYI0 — [0 Hau60Jb-
uiell BeJHUYMHE CpeJHero npupocra 0ajaHca ¥ CIHYEYHOTO KPsiXKa BMECTE.

B ra6n. 3 nokasaHo M3MeHeHHe CpelHero MPHPOCTa 3amaca Bcelt ape-
BeCHHDB], He TNOPaXKEeHHOH THHUJbI0, 4 TaKiKe CIHUEYHOro KpsKa u GajaHca
B 3aBHCHMOCTH OT BO3pacTta U Kjaacca GoHHTeTa.

M Tabanuel BMAHO, YTO KOJIHMUYECTBEHHAs CMENOCTh OCHHHMKOB LIEHT-
pasbHbIX pafioHoB esponeiickoir wacry CCCP macrymaer B Bo3pacre
30—35 ser, a Texuuueckas B 40 Jer.

OcunoBsie Hacaxkienust 11 kmacca Gomurera JAlOT HE3HAYATENBHBIH
BLIXOJ CIHYEYHOrO KPfxKa M DaJjiaHca. B aHaJOrMYHBIX YCJIOBHSX HacaKie-
HUSI APYTHX NOPOJ, B YAacTHOCTH, COCHBI M €JHd, AT OOoJblle TOBAPHOM
apesecunbl. Ilo 3tofl mpuuMHe uenecoo6pa3Ho ocuHHUKH 1l kmacca GoHd-
7eTa 3aMeHATh GoJee NPOM3BOAHUTEIBHBIMH JAPEBOCTOAMU XBOHHBIX MOPOJ.
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Ta6anua 3

Cpenuuit NPHPOCT, A%, MO KATEFOPHAM APEBECHHbl M KJIacCaM GOHMTeTa
Bogpacr BCen He NOPAXEHHON CHHABI I TOBAPHON
Hacake- . —
HHT,
e Ia 1 i Ia I i l Ta 1 l I
N 0 : T
25 10,7 8,2 6,1 10,7 8,2 6,0 4,5 2,2 0,8
30 10,7 8,4 6,3 10,7 8,3 6,2 6,2 3,6 1,9
35 10,5 8,4 6,4 10,4 8,3 6,3 7,3 4.8 2,9
40 10,3 8,2 6,3 10,2 8,1 6,1 7,9 5,1 3,3
45 10,0 " 8,1 6,2 9,8 7.8 5,9 7,0 4,8 3,1
50 9,6 7.8 6;0 9,3 7,4 5,6 6,3 4,3 2,8
55 9,3 7,6 5,9 8,9 7,1 5,4 5,6 3,8 2,4
60 . 9,0 7,3 5,7 8,4 6,7 5,1 4,9 3,2 2,0

ITokasaresnyd KOJWYECTBEHHOH UM TEXHUUECKOH CIeNOCTH NPHUBEAEHbI AJ
HAacaxKJeHui, BuipaluuBaemulx npu noaxore 1,0. B manbosee pacnpocrpa-
HEHHBIX CPEJHENOJNHOTHbIX OCHHHHKAX CPefHU#l AuameTp Bbille, 4eM B Bbi-
COKONOJIHOTHBIX, TIO9TOMY BLIXOJ 6ajiaHca M CrHueyHoro Kpsixka Beime. TTo
HawuM OaHHbIM, 1npu noasore 0,8—0,9 ocubHuku paor Ha 10—159
GoJibllle TOBAPHON ApEBECHHBI, ueM npu nodnoTe 1,0. B HHX MakcuMym
cpelHero MpHUpPOETa TOBAPHON ApeBecHHnl Habawogaercs B 35—40 Jer.

Bospacrt py6xn 06LIMHO APHHHMAKT IO MaKCMMajbHOMY BBIXOAY TO-
BapHOU [ApeBecHHbl (s OCHHHHKOB LEHTPAJbHOTO paiioHa eBPOMNeHCKOIl
yacru CCCP — 35—40 jset). B cBsA3u ¢ TeM, UTO NPH CYLIECTBYIOLINX Me-
TOfAX OlpeleJeHHs] pa3Mepar TJaBHOTO HOJL30BAHHS HACAXKIEHHS IPaKTu-
YeCKH Ha3HayaloT B pyOKy mocje JOCTHKEHUsI BEpPXHEro npejiesa Bo3pacta
pybku, ocmHHuku IV kjacca BospacTa cjieflyeT OTHOCHTb K KaTeTOpHH
ChejIbIX.

Huskuii Bo3pactT pyO6Kn OCHEHMKOB Tpe6yeT nposeﬂelﬂm WX TakcalHh
10 5-JIETHHUM KJaccaM BO3pacTa.

3agepxka ¢ BLIPYOKOH CHelbix OCHHHHMKOB NPHBOLHT K ymeﬁbmeﬂmo
NPOAYKTUBHOCTH Jeca. Ilpu pyOKe OCHHOBBIX HacaykAeHHH B V Kracce
BO3pAcTa NOTEPH C KaXXKAOro rexrapa cocrasiasiior 159% TosapHOH Apese-
cuHpl,” a 8 VI—35%. ITostromy cHukeHHe Bo3pacra PyOKM OCHHHHKOB [0
PEKOMEHIYEMOr0 HaMW I03BOJIUT TOBBICHTH MPOLAYKTHBHOCTD JI@COB B Cpel-
neMm Ha 15%. ’

Bo MHOTHX Jecx03ax LeHTpaJbHbIX paiioHOB eBpomneiickoil wactu. CCCP
(Ka.ny;xcxaﬂ Tyasckas obaactu) uMetorcss 6OMblliMe TJOU[AAK CIENbIX H
NEPECTONHBIX OCHHOBBLIX HACaXKIAEHHH, TOBAPHOCTb KOTOPLIX CHCTEMAaTHYe-
CKH CHHXKAaeTcs. '

Dakruyeckuit BO3pacT Mx py6kM Hepeldko cocrabisier 60—70 ser, a
ToBapubiil Bhixox —40—509% ot BoamoxkHoro. MHTeHcHBHas ux BHIpYOKa H
UCNONb30BAHME [PEBECHHBI B LeJJION03HO-OYMarkHOA  NMPOMBILLJICHHOCTH
noauumer B 1,5—2 pasa npoaykTHBHOCTb X03AHCTB ¢ npeobaagaHueM OCH-
HOBBIX HaCaXKAeHUM.

IMoctynuaa B pelaKuHio
19 wnoabps 1966 .



H3BECTUY BbLICUIUX YYEBHbBIX 3ABEAEHUH

N1 : JECHOHM XVYPHAJ ' 1963

YK 634.0.562.2

K BONPOCY Ob ONPENEJEHUHU
TEKYILEFO OBbEMHOIO MPUPOCTA HACA)KIEHUH

‘A. H. BOBKO

(YKpauHCKas CeNbCKOXO3SHCTBEHHAA aKageMHus)

Jlecoycrpontenbroii wHCTpyKuuein 1964 r. mpexycMoTpeHo ompenene-
HHUE TeKYyIUerc NPHpPOCTA HacCaxKAeHUH 110 00beMy KaK OJHOTO H3 BaXKHLIX
[IPU3HAKOB, XapaKTePHU3VIOMHX NPOAYKTUBHOCTDE JIECHBIX HJIOI_IlaJlell:I u HUMeEIo-
MHUX CyllecTBeHHOC 3Ha4YeHHe INpH YCTAHOBJIEHHMH pasMmepa NOJb30BaHHS, a
TaKe JJs MPaBHJAbHOIO INPOCKTUPOBAHHS PaszqHUHBIX JECOXO3SHUCTBEHHBIX
MEPONPHATHH U OUeHKW uX sddexTuByocTd. Ilepex Hamu crosga 3ajgaga
BBIICHUTb IIPAKTHYCCKYIO BO3MO2KHOCTH BBINOJHEHUI 3TOM pa:éO‘TbI H yCTa-
HOBHTb TOYHOCTb YIPOIIEHHBIX METOA0B OIpeAe/eHHs] TeKYIEero npupocTa,.
pPEeXOMEHJ[YeMBIX 5TOA HHCTPYKUMeH. Brliu Hccael0BaHEl U HEKOTOPHIE JPY-
rue MeTOAbl OIlpeacJaCHUS ‘g‘p;n‘poma 1o O‘6’b€!My, NpHMEeHEeHHe KOTODbIX HJM
He TpeOyeT B34TUS MOJIEJbHBIX JEPEBbEB, WJIHM OHH OEpyTCs B HEOOOJDbIIOM
KOJTHUYECTRE. '

O61bexToM nceielOBaHHA NOCAYXUIH ,GepesoBeie HacaxmeHus Kypranckofi o6aactd,.
Tfe YKpamHcKas JECOYCTPOHTENbHAH SKCIEAMLUHsS NPOBOLMAA JeCOYCTPOHTeNbHble DPaBOTh
B 1964—1965 rr. OpuospeMeHHO ¢ JecOycTpOACTBOM Gblla CAENAHa ONLITHast MpPOBEPKa
tabnuy B. Auranaiithea [1] AJa TaxkcalMd TeKyWero NPHPOCTa OTACHLHBIX HACAMKACHMI.

Hnsa paspewenust mocTaBleHHON 3afauu OBJIM HCHOJB30BAHBL NMPOGHBlE MJOMALH CO-
CriowHOA py6Koll Bcex nepenben: B KeToBckom Jecxose — 127 nepeswes, s KOpramulimckom
Jecnpomxo3e — 55 u B IllyvanckoM Jecxo3e — 27 MOJeJeH, B3ATbIX 710 CHOCO6Y MPOTIOP-
IHOHA/BHONO NMPeACTABHTENBCTBA OT KAXKAOH CTYHEHH TOJIIUHEL

B rtaba. | mpuBeneHb OCHOBHBIE TAKCAUMOHHBIE TOKA3aTeJd NPOGHHEIX MJIomaigef.

Ha repsbix AByx mpo6ax NepHOAHYECKHH TEKYLHH MPHUPOCT OINpeleieH TyTeM usMe-
penust NmpEpocTa 1O AuaMeTpy 3a mepdHod 10 JieT MO ceueHHSIM Ha CPEJHHe IBYXMETPOBBIX.
0TpyOKOB. Mi3Mepenns mpoBofHaN IO IBYM Hanpasaenusm: CIO w B3,

Tekywnit MpEPOCT CTYNEHH TOJIIMHBEI 110 3amacy Obld OnpefeteH 1o (dopmysae

™
2TeK — EZTeK _—’_(gc'r_
My Ymox %&won
riae 1Egc1 —— CyMMa IJIOafefl CeYCHHS BCEX HepeBheB CTYIEHH;
Lgyon — CYMMa ILJIOINAMedl CeUeHUs B3ATBIX MOJeJelt;

Ly TeK ' . u
2Zyon — CYMMA TEKYIUX DPUPOCTOB MO 0GBEMY BIATEIX MOAEJEH.

Boluuc/ieHHBI TAKMM IIyT€M HPHPOCT MO 3amacy Obil NPHHAT 32 HCTHHHBIM.

Ha sTux xe npoGHBIX- MIOmMAaAsX AJs ONpeleseHHs TPYA0eMKOCTH I
TOYHOCTH YNDPOUICHHBIX METOIOB TeKYLIHWH NPHUPOCT Obll BBHIYUCJAEH IO Clle-
AYIOIHM YIPOUIEHHBIM CHOCO0aM, He CBSI3aHHBIM ¢ DYOKOH  MOmeseil:
H. T1." Anyuuna [2], B. Hxypaxy [5], 10. M. Pynenxo [9], K. E. Huknru-
Ha [8], M. JI. JIpopeukoro [4] —mo ¢opmyiaM NpupocTa U NpPOLEHTA Te-
KYILEero NpUpoOCTa APeBeCHHH. ~

OnHoBpeMeHHO OBLIM HCIONB30BAHBlL H HEKOTOPHIe CIIOCOBLI, CBS3aH-
Hbie C PYOKOH HeGompIIoro uucaa moxenei: mo popmyae . M. Kosrenxo [3),
a takxe 1o npegnoxenuto M. JI. IIBopeuxoro [4], myTem omnpegeneHuss Te-
KYLero NpupocTa 4epe3 3JeMEHTAPHBIN MPUPOCT 10 06HEMY CTBOJA.
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flao- Cpeanan K _Monxora_| 3anac ocHOB-
Jlecxo3, NeCHHYECTBO, mans |Knace Boapacta Ebw 6()}{1?:13 Cymma HOro fpyca, #°
KBAPTan H COCTAB npodsl,| “Fospact, ner Cpeanuit naowa e Toiciio crBonon
HACAMACHHH 2a pact, . AMaMerp, THR Aeca cequuH, o) lza
oM M2
, Ketosckui#i, Keros- 015 Vv 20,7 R 0,89 209
:cxoe, 76; 10B ' ’ 46 18,5 B.pT-BT 22,86 847
“IOprampinickui, Kuc- \2 20,1 1 0,75 157
asuckoe, 38; 9610c¢ 0,125 57 535 B.cap 04 | 330
Ilysancinit, Caga- | v 19,0 I 0,92 104
KyJaeBckoe, 1; , ’ ’
y 38 18,5 Bprsr | 23,8 1041

IlpuMegaHnHe. B. pPT-BT — Gepe3Hsk Das3sHOTPABHO-BBLICOKOTPaBHuIH; B. cn-Tp — Ge-
Je3HAK CJIO)KHOTpaBHbeI. .

Hnst cpaBHeHWst TeKyU[Hi NpupocT HaiimeH no TaGauuam Y. M. Hay-

. MEHKO ¥ 1o Ta6JuIaM TakKCalM¥ TeKyLlero MNpPHPOCTa, COCTaBJCHHBIM
B. ArramaiticoM mo 3agaHuoo B/o «Jlecnpoexts. OXHOBPeMeHHO OBLI NIPO-
BeleH pacyeT TEKYH[ero O0BeMHOr0 IPHPOCTA MO AaHHBIM TabJsull Xxojga po-
cra Ha ocHoBaHuu popmyasl I'eprapara [10] u @. I1. Mouceernko [6].

PesynbTaThl BBIYHCAEHUs TEKYLIETo NMPHPOCTA MO 06beMy pPasJHUHBIMH
‘VOPOLLEHEBIMH MeTOJaMH ¥ IIOJIyYeHHble OTK/JOHEGHHS OT (PAKTHYECKMX daH-
HHIX MpPHUBEAEHB B TabJ. 2, H3 KOTOPOH BMIHO, YTO ONpeAeseHHe TEeKyllero
npupocta no taGauuam M. M. Haymenxo naer 3HauHTeJbHOE CHCTeMAaTH-
yecKoe mpeypeauyeHxe. HekoTopoe cucTeMaTnueckoe MpeyBeJHyeHHe TeKy-
mero mpupocta mo Tabauuam B. AHTaHalfiTMca BBI3BIBaeTCs, BepOSITHO,
MECTHHIMH OCOGEHHOCTAMM POCTA ‘M PA3BUTHA HacaKAeHHI. '

Kak BujpHO, He Bce YNpOIIEHHbIe METOABl IPHBOAAT K ONUHAKOBBIM DP€-
syabraram. Haunyuyinue noxkasareny NOJAY4YeRbl U ONPENeNEHHH TeKyLIero
npupocTa mo mpenioxenuio M. JI. I Bopeuxoro ¢ py6xoii HeSONbIIOTO KO-
JiMuecTBa Mojesel, a Takxke no Merony 0. M. Pyzenxo. :

OaHako HaxoxKAEHHE TEKYIIero MPHPOCTa uepes SJeMEeHTapHbl [4]
Tpebyer py6ku 6—8 TpOOGHBEIX AepeBbeB M3 1EHTPAJbHBIX CTyNIeHeH TOM-
IMHBL Ha Kaxao#d npoGHo#l maouiafau, a no npeasoxenuto 0. M. Pynen-
k0 [9] — npeaBapUTENbHOrO BHISBJIEHHS MpPOLEHTAa NPHPOCTa IO BHAOBOH
ELICOTE Ha OCHOBe PYyOKH 3HAYWTENBHOTO UHCHA MOAENBHLIX JepeBbeB H
aHaJH3a HX POCTa 1O BBHICOTE. DTO HECKOJBKO YCJAOXKHSET NpUMeHeHHe ToO-
CJIeJHUX METOJOB. '

‘Xopowue pesysabratel gaer cnocob I'. M. Kosaenko, Tpe6yroumu pys-
KH HeGOJIBIIOr0 KOJHYECTBA MOJGNbHLIX JEepEBbEB Ha KaXkaoil mnpobe.

CHcremMaTHUecKoe NpeyBeJMueHHe NMPUPOCTa No OGbEeMy MoJydaercs H
rpHM MOJNb30BaHMM YTpoileHHBIM MetogoM M. JI. IlBopenkoro ©6e3 py6ku
Mofesell, a Takxke Homorpaduyeckum cnocobom K. E. Huxuruna. :

Ynpollennslii MeTo[ Onpejenerus Tekyuero npupocrta H. IT. Anyyn-
ia {2] NPUBOMAT K 3HAUMTEIBHOMY CHCTEMaTHUECKOMY NpeyBesHYeHHIO.

ITpu ycraHOBJEHHH TeKyLlero NPHPOCTa ¢ MCNOJb30BaHHEM TalJull XO-
Jla pocra, BeposiTHo, GoJiee HaZeKHO NOJb30BaThbes (opmysoli 'eprapara
IS CBETOJIIOUBEIX TOPOJK, KOTOpash HAeT JydllHe Pe3yabTaTel 10 CPaBHE-
U0 ¢ gopmyaci @. I1. Mouceesko.

Onpenesenre IpupocTa 0O AMAMETPY Ha BBICOTE TPYAM B Hacrosiljee
BpeMs He TPeNCTaBJasteT 0COOCH TPYZHOCTH, UTO HAMM ObIIO TIPOBEPEHO B

© NIPOM3BOJICTBEHHBIX yCaA0BUAX. [Ipu secoycrpoutesbHbix padorax B Kyp-
TaHCKOll 06JacTH [JisT 3TOH Iesu OBbLIH HCIOJIb30BAHB BO3PAcTHLIE OypaBbl.
‘Onvn pabounil Ha OJHO CBepJeHHE M HeoOXOXMMLble 3aMephl 3aTpauuBaert
B cpennem 3,5 MmuH.
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Ta6awua 2
Besunuuwa noxasareneii no npoSam
[Tokasarean
1 2 3
‘ . 6,70 4,35 6,81
Texywu# npupoct, #3 . . . . . . . . . .. 2 . -
yuid npap » 100 100 100
Texywnit npupocT, BHIYMCAEHHBIH yNPOUIEHHH - .
MM METOAAMHK:
8,5 6,95 8,76
no H. I1. Awyuuny (2] . . . . . . . .. TF969 1598 T%6
7,66 4,87 7,21
no ; I;_xygnzxy 6 . .[4.] ........ 193 120 6.0
no M. JI. Isopeuxomy
no ¢opMyne npHpocTa , . . . . . . . 71 459 9.04
+6,u +5,5 +32,7
no @opmyne NMpoIeHTa TEeKyLIero nmpu- 8,30 489 7,28
POCTA . v v v - . . e e e +24,0 T12.1 F7.0
yepe3 3neMeHTapHslil npupocT no 06'b-- 6,3 441 6.05
eMy CTBOJIA . . . . . . . . . . S 6.0 Fi4 m—y )
no 0. M. Pynenko [9 ' ‘ .
no ¢gopm .r):e 7 6.87 3.9 7.5
PMYJE . . v o e e T35 —53 T101
10 HOMOIpaMMe 6.8 401 745
. p‘ ME . ... 132 — 104
. 77 4,69 8,0
no-nwomorpamme K. E. Hukutuna [8] . . . 149 78 175 .
nmo I'. M. Koazenko [3] . . . . ... ... 6,52 4,59 8,15
no Tabauuam TeKyUlero NMpHpocTa —2,7 +55 +19.7
8,8 5,5 9,4
W M. R 4 I : ; !
Hayuenio [7] » 31,3 7264 1380
B. Anramafituca [V} . . . . . . ... 7,3 4,85 8,0
no TabNKHUAM XOZAa pOCTa € HpHMEHEeHHeM 7 F8y +115 +17,5
Gopmyn v 6,2 4,97 7,9
Teprapara [10) . . . .. .. .. ... 75 Fid3 Ti6.1
®. II. Mouceenko {6] . . . . . . . .. _70 _957 _875
' +4,5 +28,0 +28,5

[Tpumevanune B uncanrese — TeKywHil mnpupocr, #% B 3HaMeHaTese — [1po-
HEeHT OTKJOHEHHSI 0T (DaKTHUECKOTrO.

) JUTEPATYPA

1] B. Autanaiituc. Tabauupl TakCAUHH TEKYILErO NPHPOCTA OTAGAbHBIX HACAK-
aenuii. Kaynac, 1964. [2]. H. TI. Auyunn HoBelil mMeron onpenencuus TEKYIIErO MpH-
pocra Hacaxzaeuuit. JKypu. «Jlecoe xossiictso» Ne 11, 1959. [3]. 1. B. Boponakros,.,
. M. Kossnenxo u gp. YcTpolcTBO JIECHHYECTBA MO YYACTKOBOMY METOAY XOBSIHCTBA.
TFocaecoymuspar, M., 1962. 4. M. JI. JdBopeuxuit. Tekywuii npiupoct [pEBECHHLI
crBosia # ApesocTos. M., 1964. [5]. B. Oxkypaxy. O6 onpemeneHin TEKyUEro NDHPO-
c1a Hacaxienud. JKypa. «Jlecuoe =xossificrBo» Ne 9, 1957. [6]. ®. II. Mouceenko,
O BAngHWH DMONHOTEI Ha HPHPOCT B CJAOXKHBIX AYGOBLIX HacamAenusx. COOpHHK paboT no
gecHomy xossticrsy, soim. V1. Maa. BenHUMJIXa, Muuck, 1947, [7]. U. M. Haymeunko.
Texymu#t ofvemublli npupocT HacayiieHuil. Hayuhsle 3anncku BopoHexckoro Jecoxosstii-
crBennoro uHctutyTa, T. 1X, Bopounexckoe o6Gnacraoe nsi-so, 1946. (8] K. E. Huxku-
Tl Onpehenenne nponenta OOGBEMHOTO IPHPOCTAa HaCaXKIeHWH no Homorpamme. Hayu-
usie tpyast YCXA, t. XXXI, Bun. 10, 1963. [9). 10. M. Pynenxo. TlyTH NOBBIMIEHHS
NpOJAYKTHBHOCTH JecoB, Kues, 1965. [10]. Gehrhardt Ertragstafeln fiir Eiche,
Biiche, Tanne, Fichte und Kiefer. Berlin, 1923.

[locrynuna B pejgakuuo
21 anpens 1966 r.



M3BECTHSA BbiCLWIHX YUYEBHDbIX 3ABEHEHMVI

N 1 AECHOM XVPHAA 1968.

YK 629.1—44
JIECO3KCITJIYATALMA

HEKOTOPBIE BONPOCHI TEOPUU U PACHETA
MEXAHU3MA NOBOPOTA HA BUPHJIAPHOM MNOJABECE

B. . KO3JIOB

(MOCKOBCKHIT JECOTEXHUUECKHIT HHCTHTYT)

Mexanusmbl noBopora Ha OHdHUIADHOM TMOABece, B COUETAHUH C 3a-
XBATLIBAIOWMMH, HAXOAAT NMPHMEHEHHE HA PA3JHYHBIX ONEpPanuaX MOrpy-
20YHO-BBLIIPY30YHBIX paboT (puc. 1).

Kax mnoxasaju TeopeTHUeCKHE WU axcnepnMeHTaanme HCCIe0BaHHS,
poBelieHHble aBTOPOM, MPOLECC PasBopoOTa rpysa Ha NOJABECax 10 a3uMyTy
W TpeKkpallieHue PasBOpOTA CBSI3AHBI C KPYTHABHBIMU KOJEGaHMAMH Tpy3d
Ha TojJBecax.

, B Hacrosiueft cTaTbe paCCMOTpe}IbI B4 YCJOBHSA, NpPHU KOTOpr\ ncge-
2410T KPYTHAbHBIE KOJMeGaHUs TPy3a Ha MoJBecax.

B pesynbtare rpaBUTALMOHHOTO AEHCTBHS Tpy3a IIPH 3aKPYUHBAHHK
HOABECOB CO3JAETCA DPEaKTHBHBLIA MOMEHT, ONPEAENsIONHit Xapaxkrep HABH-
JKEHHUsI Ipy3a NPH ero paspopoTe MO a3uMyTy.

BeayuunHa peakTHBHOTO MOMEHTA OTpelensiercss no gopmy.ie

Qg smcpH
My =~ V o (1)
1— in% 2=
9

Mp —_— peaKTI’IBHI)H';[ MOMEHT NIOJABECOB,

Q' — cuja TAKECTH Macchi, MOJABENIEHHON K TOABECAM;
®,— YIJIOBOE TepeMelileHne TPaBepcsl f1;
| — nJuHa NOJBECOB;
h,— paccrosiHue Mexay NOABECAMH.

Ha TtpaBepce H cMoHTHpOBaH anempommarenb ¢ penykropoM. Ilpu
BpalileHHy 3JeKTPONBUraTeNst Bpallaercs 3ybuaras IuecTepHs g, KoTopas
B JaHHOH cxeMe (puc. 1, a) sABJAsiercs BepymuMm wieHoM. Bejpomble 3Be-
uesi —a u H. :

Mexanusm, |COCTOSIMA M3 3BeHbeB g, @ W [, saBaserca anddepeH-
nHanbupiM. a8 3amanHoro AM((MEpeHuMasbHOrd MeXaHH3Ma B KadyecTBe
Ke2aBUCHMBIX OGOOUIEHHBIX KOOPAMHAT NPUHUMAEM YIJB PA3BOPOTA ¢UPy
zBeHbes a U H.

YpaBHenue JlarpaHxa BTOporo poza B 0OOOOUIEHHBIX KOOpDAMHATAX
HMeeT BHJ
d . oT oT

2).
‘ (2)

* Boisog ¢opmyssl (1) nan ‘B Hawei craTbe «[loABecHble MeXaHH3Mbi [OBOPOTA».
VIBY3, «Jlecnoii xypram» Ne 2, 1967.
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Puc. 1.

I — 3nexTpoAkurateas; 2-— peaykrop; S— Tpasepca f1.

rae T — KuHeTHYecKasi SHEPTHSI CHCTEMBI;
QQ U Q(P — ofobieynbie CHABI CHCTEMBL.

. a H .
Cuutast, 4TO MPU YCTAHOBUBUIEMCS NBIIKEHHUM YIJIOBasi CKOPOCTH 3JeK-
TPOABUTATEAs IOCTOSIHHA M Yros 3akpyuuBanusi TpocoB npu [/h <1 —
¢, < 50% I[h <2 —9,<30°u ['h >2— ¢, < 20°, 3aBHCUMOCTb MEXKAY
M, ¥ ¢, MOXKHO NPHHSITH JUHEHHOIL.

Pemras ypaBrenus (2) NpH YKa3aHHBIX JIONyLIEHUAX, NOJYURM
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dp
Ia -a,—t;‘ = - Mca
3 (3)
JRE T Y Y L | l
Hogp T Cn Cy 41
1 fajee Hallaem n11¢¢epeﬂuuaﬂbﬂoe YpaBHEeHHUE
- d% — Qh? ,
L T 41 Pa = O E— Moy (4

PasBopor rpy3a npd yCTaHOBHMBLIEMCS [BHIKCHHMH 3JICKTPOABHMIATENd
MeXaHu3Ma fOoBOpQTa OYAeT MPOMCXOAHTH [0 . CJAeAYIOIleMy ypaBHEHHIO,
NOJIyUEHHOMY pellleHHeM BhlpakeHus (4):

' I M. | M
T I e e Ve S
rje ¢, — YIJOBOE nepeMemeHHe 3B€Ha a,
¢n — YIJIOBOE TepeMenleHMe 3BeHA H s KOHIle pa3roHa 9JleKTpOlIBI/I-
rartessi;
(1)2 — yrJjaosas CKOpOCTb 3B€HAa @ B KOHUe paerHa 3JI€KTpOJIBHI‘@T€JIH:
(DK— yrJjosas CKOpOCTb 3BeHA a l'IpH HEMNOABUXKHOM 3BEHE H;

[, — MOMeHT HHeDUHMH TNOJBEUIEHHBIX MacCc OTHOCHTEJIbHO OCH 3Be-
H2 a;
2 — KeCTKOCThb NOJBECKH;
M, — MomeHnT TpeHus B OJOKax TPOCOBOH IIOJABECKH;
! — Texylllee BpeMS.
MoMeHT KHepUMI OTHOCHTEJNBHO OCH 3BeHa @ omnperedsercss (GpopMyoi

, ,(BEN? n? o LZ
L=l L (Gn) —Smte_ op QLE (6)
1_ i .nzfpi g
| 2 2

rae  m’— Macca rpysa (rpysa, rpefidepa u TpaBepchl);
L, — nauHa rpyaa;
ky = 0,16~ 0,26 — onpITHEII WM pacueTHHIH KO3 PHUHEHT, 3aBHCA-
IIMH OT cTeneHW 3amoJHeHus rpefipepa, COOTBETCTBEHHO OF
(0,3=1) Q., Tpysa.

JKecTkoCTh noABeCKH ONpefenuTes o gpopmyJe
Q'ry
= ———— 7
z=—. (N

CornacHo ypaBHeHuio (5), OBUXKeHHue Tpy3a NpPH Pa3sBOpPOTe MPOHCXO-
INT C KPYTHJBHBIMH KoJeGaHuaAMH. M3 sKcnepHMeHTaNbHLIX HCCAeJ0BaHH
Ha HaTypHHIX o0pasnax MOXHO NpuHATL ol=z0; ¢l=0; M = 0; toraa

3HAaYeHWs] TIepHOJa W aMIVIUTYALl KPYTHABHBIX KoJeOaHWIl, NOJyueHHbe H3
dopMyabl (5), samHMIYTCA CJAeIyIOHUM 0Gpa3oM:

T = Zwkl/ _zn Lk, g‘- (8)

A L e
soﬂmax=i@xk3]/—z,“—=wx,,—;-ka - (©)

KoadpdununenTel 2y U k3 yUUTHIBAIOT HEH30XPOHHOCTb KoJeGaHUB U
onpenenasiorcsl no rpaguxy (puc. 2).

4 Necuon sypHaas N 1
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Ko\ K3
%t -
13
Ky ¥
12 z
1t
o - o
LA
20 40 60 80 100 120
Puc. 2.
132 . . %u 1 332 Pu Pu
ky= 14|+ sin? T8 +(— . =) sin4 22 oL pe_TH
! (2) 2 (2 4) 2 " Y2 —cos 9

HPGIIHOJIO}KPIM, uTO INpPH pal3TrOoHEe 3JEKTPOJABHTATEJST YFJIdBaH CKOpPOCTh
c

3BeHa @ PaBHAETCH W] ==, , a BeJIHUUHA 3aKPYUHBAHHS NOLBECOB o = -
IMoxcrasuB sHaueHust ¢ H o B dopmyay (5), moayuum

a

’

M, '
‘a=u)t-- el . ]O)

©

TO €CTb B 3TOM C/lyyae [PU PasBopoTe rPy3 JABHraeTcsi paBHOMepHO. UTo6b
06ecreynTh PaBHOMEpPHOE IBUIKEHHE Tpyaa, HEOOXOMMO 3a IIePHOA Pasro-

C
Ha SJIEKTPOABHraTe/sl MOJYYHTh ol = o H ¢" = — —— - s ynpowenus

BbIBOJOB HpelIHOJIO}KHM uto M, =~ 0. Torma muoctTe mepuoga pasroHa 3JeK-

TpOJABHUTATEJA (D =05 Llo“z 0.

YpaBHeHHe YIJOBOTO HepeMellcHHs TpaBepchl H 3a NMepHOX - PasroHa
9JI€KTPO/IBUTATeNIl HMeeT BHJL

o M: 1 / z t
tw=— |lmcos\/ (11)
rie M) — npuBefeHHbII MOMEHT OT 3JEKTPOJBHTATe s K OCH 3BeHa H;
/T— npuBeeHHBII MOMEHT HHEDIMH K OCH 3BeHa H.

B komle nepnosa pasroma npu ¢ =¢, BequuyHHA ¢ 06DATHTCHE B HYJb
NpH CAeAYIONIeM PaBEeHCTBE:

H3 KOTOPOrO W ONpPEJeNUM BpeMsl Pa3roHa 3/1eKTPOABUIATEIS

J &
H
yFJIOBaH CKOPOCTb TpaBepCbI B KOHIe nmepuona paar0Ha 9JIeKTpO,lIBI/_I=
rareJis
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wy = My ;sm v/:z—;t | o (;3}

z

npH
t=t,.

3a Nnepruoja pasrola, npH TIOCTOSAHHOM 3HAYEHHH IIYCKOBOTO MOMEHTA:
JEKTpOABUTATEN, CNIPABEIJUBLI CAeAYIOUIHNE 3ABUCHMOCTH

Mn . .
0= —7 Ly (1r4)
2 — B, (0] — o), (15)

‘p
TZe  w,— YIJ10Bas CKOPOCTb pOTOpa JIEKTPOABHUTATES,;
M™"™— npuBe/lcHHBIN NTyCKOBOH MOMEHT OT 3JIEKTPOJBHMTATeNIA K OCH
3BE€HA a,;
I" — npuBeeHHBII MOMEHT MHEPLHHU K ocn 3Bena a;
_ [y~ TIEPe/IaTOUHOE UACIIO PENYKTOPa;
f5_,— NepelaToyHOe YHCIO OT 3BeHa g K 3BeHy a IpH Heno BUKHOM
3BeHe H.
W3 ypaBHennsi (15) omnpenesuM BeJHuUHHY npnseﬂem{oro ITYCKOBOTO
MOMEHTA OT /IEKTPOJBHIATE/S K OCH 3BEHA @

In ——
n.. % a7/ * 6)
M; = his_, on V1g . (16)

ITyckoBoil momeHT 3JI€KTpOLLBI/I1"aTeJI$1 npY pasroHe ONPEeNeIUTCST [0
tbopmyne

A ) :
Mo = s S § 2z y 17
Ny FY T (n

rage M —K. II. J. peAyKTOpa;
l“ —a TEPElaTOUHOE YUCJIO OT 3BeHa g 10 3BeHa a.

HpeoépaayeM dopmyay (17) cregyromwum o6pa3om:
h Q
YIS S R S Vo

5 4 (jp.[g_a)’ YIV_IE a {

B pekuMe TOPMOXKEHHS 3JIEKTPOJBHTATe/Isl BpeMsi TODMOXKEHHs ompe-
HeuTCs 1o popmyie

t,=t,,

1 MOMEHT TOPMOXKEHH# 2JICKTPOABUTATE]S JOJ2KEH paBHHTbCH NyCKOBOMY,.
TO €CTb

Mn = M,

Y106k HCKAIOUNTD KoseGaHHs Ipy3a IPH pPa3BoOpPOTe U MOCHe HEro,
JIEKTPOABUraTeIb IIPUBOLA HOJKEH PadoTaTb B PacCMOTPEHHOM BHILIE pe-
xume. llpaxThyeckd co3zaTh TakoH pexHM TPYAHO, KaK KaK NMYCKOBOM
MOMEHT 3/eKTPOJBHTATENsT U MOMEHT TOPMOXKeHHst OYIyT 3aBHCETh OT pPA-
la MEHJIOMXCA B HpOLEeCcce 3KCHAyaTallud BeJUWUYUH: NPHBEIeHHOTO MO-
MEHTa HHEPUWH [3; CWIbB TSKECTH Macchl rpysa Q') JJIMHBI NMOJBECOB [.

4%
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Ha cymecrByoomux MexaHu3MaX IIOBOPOTA YCTAHOBJEHLI ACHHXPOH-
HbI€ JBHMraTeH. Kak 1oxasann TeopeTHYeCKHE ' ¥ SKCIepHMEHTaJbHble HC-
c/JAeJOBAaHMS, BPeMsi PAsrOHa 3JeKTPONPHBOLA Majo OTIMYAETCS OT BpeMe-
HU pa3roHa 3/JAeKTPOJABHraTelsl BXOJIOCTYIO.

TIpomecc TOPMOMKEHHs SJEKTPOLBUrATeNsi TAKXKe IPOHCXOLHT GHICTPO,
'BBUJY HeOOJbUIOTO 3HAYEeHHS] MOMEHTa HHepLUUH POTOPa W NPHBEJEHHBIX K
geMy Macc u 6aaropapsi OOJbUIMM HepefaTOYHBIM YHCJA4M H CTATHYECKHM
CONPOTHBJICHUSIM INPHBOAA. DKCIEDHMEHTHl Ha HATYPHBIX 06pasmax Mexa-
HH3MOB TIOATBEDAU/IM, YTO IMEPHOJAB PA3TOHA W TOPMOMKEHHSI ACHHXPOHHBIX
3JeKTPOJABUTATe/Iell MaJjo BJHSIOT Ha XapakTep IBHXKEHHsI Tpy3a TpU pas-
BOpoTe. B HMHIKeHepHBIX pacueTax NpH ONpejefieHAW NMapaMelPOB MeXaHH3-
Ma MOXKHO HpHHUMATh: [ = 0; {,=0; ¢,=~U; ol=

Ilpu BBIK/IIOUEHHH 3/J€KTPOJABHTATENs M IpeKpalleHudn pasBoOpoTa Tpy-
3a B MOMEHT, KOIJA 0, ==, ®, = ¢y, [PY3 IMPOAO/INKAET COBEpPUIaTh KPY-

TUJABbHBIE KoJeDaTeJbHbIE JBHXKEHHS Ha NOABecax Io YPAaBHCHHUIO

v  — -
1 . z z
9y = Wy, \/-—zi sin \//—1—;— t—l— Py COS \/T;—t, (18)

rAe ! — BpeMsi, OTCUHTLIBAEMOE OT Haya/ja OCTAHOBKH.

OKCIEPUMEHTH 110KA3aJH, YTO NPHU BKJIOUEHHH 3JEKTPOABHMraTe/s B
MOMEHT, KOTAA @y = 0; w, =0, KPDYTW/JbHBIX K0JeGaTeJbHbIX ABHXKEHHI
rpysa He O6yzer. Ilpwm HOBTOpHOM BKJIIOYEHHH [BHTaTeNss BO BpPEMS Kpy-
TUJABHBIX KOJeGaTeJbHBIX [OBHKEHHH TIpy3a TpH 3HAUEHHAX Gy =y ;
w, == o_, Pa3sBOPOT rpysa OYACT XapaKTePU30BATHCS YDABHEHHEM

T T s
ot —fo,—n) ) s}/ Etrnes)/ 5 0

{nauano oTcyeTa { OT MOMEHTAa BKJIOYEHHS 3JEeKTPOABUTATENS ).
ABTOp TeOpeTHUeCKH YCTaHOBHJ, YTO €C]AM MexAy ¢, H o,  HMeercs
1 1

34BHCHMOCTD

(20)

N I"N‘

(‘PH‘ == (QwK - wax) u)al
TO Ha KPHUBOM, MOCTPOEHHO! mo ypaBHeHuio (19), 6yayT cymecrBoBaThL TOU-
Kd, B KOTOpHIX ¢, =10; w, = 0. dna ynpomerus popmyast (19) npunsito
M.~ 0.

Takum 06pasom, TOC/e OCTAHOBKH SJ€KTPOJBHrATENsl NPHU 3HAUCHHAX
¢, 1 ©, TPy3 Takke OyIer coBepliaTbh KojeGaTe/bHEBie JBHKEHHs, OIpe-
nensiemele ypaBHeHueMm (18). Ilpy NIOBTOpDHOM MycKe 2JeKTPOIABUTATENS U
SHAYEHHAX ¢y =¢, H ;= o, DA3BOPOT Ipysa OyILeT NPOHCXOAUTL B CO-
orBerctBHH ¢ Bhipaxenuem (19). Ho rak kak ¢, u o = orBeuawr yciso-
BUsIM ypaBHenuss (20), TO TpM ABHKEHHH TPy3a Ha KPHBOH, COTJIacHO
vpasHenuio (19), 6yayr TOYKH, B KOTOPHIX ¢,= 0, o, = 0.

Ilpu 3Hauenusax ¢,=0 U w,=0 Tpy3 MOXKHO OCTaHaBJHBaATb. Hc-
II0JB3YsT 3TO OOGCTOATENBCTBO, I'PY3 MOMKHO Da3BOpauHBaTh Ha JAIG0H yrod,
NPOU3BOAS CJAeAYIOIlNe MaHUOYJAALUU: 1) BKAIOUeHHE 3JCKTPOJBUTATENS U
3aKPYTKy HOJBECOB HAa Yrod ¢, ; 2) BBIK/IIOUEHHE 3JEKTPOABHTATENs; [0C-
Jle 3TOTO CJeAyeT pacKpyTka IIOIBECOB W HX 3aKpyTKa HA Yo Pass
.3) TOBTOPHEIN NYCK 3JEKTPOJABHraTeNs 10 MOMEHTa, Korjaa ¢,~ 0 H o,~ 0.

[losHbll yroa paseopoTa GyAeT onpelessaThCs
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o=0uwl—0 l/—asml/ L 4o ]/——sm]/—lz—tz—
—?Hocos]/ byt ols— (v, — '/——sin Vi ty—
— g, c08 \/ 2t @1

rae £ — Bpems paGoTbl 3JEeKTPOABHraTeNss A0 MOMEHTa OCTAHOBKH,

t; — BpPeMS CTOSIHKY 3JIeKTPOABUTATEN;
{3 — BpeMsi pabOThl 3JEKTPOJABHraTes]s IIPH NOBTOPHOM BKJIOUEHHH.

Tak. xak ¢, =-—9¢, W ©,=0,, TO H3 KPHBOH TI0 ypaBHEHHIO (21)
ty = Is. '
Uz ypasuenus (21), npunumas f; = f3, NOJTYYUM
t, = QZ’;K . } (22)

OCTaHOBKA 3J1eKTPOJBUraTe/s NOJKHA TPOU3OHTH ueped ¢, cex TpH
3Ha4YeHHH

g

; /1, \/it
(PH_,‘PHO—‘DK‘I—‘(DK \/—z—sm 1; 13
. ‘ "%
W, =, = w, (1"_COS\/"£,‘t1).
o ]a )

[Tocsie oCTaHOBKYM 3JIEKTPOABUTATENst T'Py3 Pa3BOPAuHBAETICA 110 ypaBs-

HEeHHIO
Y -
a . z z
= wa°l/7 sin V—I—a— t+ ¢, cos V 7

nput=05¢tu G, < 0, ¢,=0.
D10 ypaBHEHHE MOKHO 3aNKCaTh TaK:

~ Lo g 2 4
o, '/—z— sin 1/7— 5 = 9,,COS —7;— - =0,

3 KOTOPOTO OTpelensieTcss BeauyuHa fz no gopmyse

A P, ;
(.Uaa —

ITonHoe BpemMst paspopoTa

= 2t + £,. (24)

Ha puc. 3 mokasaHbl KpUBHIE, paccyuTaHHbie no dopmyaam (21) n
(23), Ans perkUMGB <«IIYCK — CCTAHOBKA — TIOBTQPHBIH TYCK» IIPH CAEIYIO-
WIMX JaHHBIX: CyMMapHasi macca rpysa u Tpasepchl Q' = 5500 x2; Makcu-
MasbHasi JJMHa rpysa L, = 6,5 x; paccrosHue Mexay nojsecamu h =

= 320 mm; yraoBas ckopocTb rtpasepcel o = 0,069. Pacuer npoussenen
npu [ = 1,2 # Ha yras passopora 90°. '
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U3 panHoro pacuera cjedyeT: a) NPH CHUXKEHMH yIJla pas3BopoTa 06-
uiee BpPEMsi pasBOpPOTA yMEHbIIAeTcsl, HO He NPONOPLHOHaJbHO; 6) Bpems
{; u f3, COOTBETCTByIOLlee MyCKY H IOBTOPHOMY MNYCKYy, YMEHBINAETCs, a
BPEMSl OCTAHOBKM f» YBEJMYMBAETCA; B) B Cayuae o, = const n h, = const

NpH pa3BOpPOTEe Ipy3a Ha MOCTOAHHLIN Yrosl BpeMsi MycKa H  [NOBTOPHOIO
ITycKa OCTaeTCs MOCTOSIHHBIM JJIl PA3JMUHBIX TPY30B H AJHH IOABeca.

[lpu yBesMueHHH IJIHMHBL MOJBeCa BO3pacraer ofliee BpeMsi Pa3BopoTa
BCJIEICTBHE yBEJIUUCHUS BPEMEHH OCTAHOBKU 3JEKTPOABHIATENSE,

Ins vccneNoBanMsi BAHSAHHMST YIJIOBOH CKOPOCTH Ha BEJMUMHY BpeMeHH
pasBopoTa Oblil NpOBeJeH pacyeT M TOCTPOeHBl Tpadukn @, = [(f);
w0, = [(f) nis pasJuuHBIX 3HAa4eHnii yraosofi ckopoctu (puc. 2). Kpuskle,
oGo3HaueHHble HHQPOi I, cooTBETCTBYIOT 3Hauennio o = 0,069 cex. Ilpo-

IeCC pa3BOPOTa COCTOMT H3 MyCKa 3JEKTPOJABHraTess, MEXaHH3Ma TOBOPOTH
rpy3a M OCTaHOBKM €ro B KOHIe pa3BopoTa MnpH ¢, =~ 0, o,=~ 0 (cambie
1poctele MaHunyJauuy). Bpems passopora rpysa ma 90° coctasur 22,6 cex,
4 aMIJiRTyYAa KoneBaHWi WM 3aKpyuMBaeMmocTb nojsecos — 14,20°.

- Kpuspie 2 cOOTBETCTBYIOT 3HAUEHMIO w .= 0,138 cex. Has sroro cay-
yasi Pa3Bopor rpy3a Ha 90° MOKHO OCYIUECTBHTL TONBKO B peKHME
¢IIyCK — OCTaHOBKAa — MOBTOPHLIA TNyCK»: Bpemsa nycka (yuacrox 0—a)
5,65 cex; Bpemsa ocTaHOBKH (yuaCTOK a4 -—a) 5,6 cex; BpeMs MOBTOPHOTO
nycka (yuactok a —d) — 5,65 cex. O6lee Bpems pa3BopoOTa COCTaBJAsieT
16,9 cex; yron 3akpyuuBauus nogseca ¢,= 28,4°,

Takum obGpasom, np BO3PACTAHHH ®_BIBOE BPeMsi pPasBoOpoTa COKpa-
THaoch B 1,33 pa3a, a 3akpyudBaHHWe NOJBECA YBEJHUWJIOCh B 2 pasa, pe-
JKHM IyCcKa cTaJg 6oJiee CIOXKHBIM,

Kpusbte 3 cooTBeTcTBYIOT 3HayenHio o = 0,276 !/cex. dasi 3TOTO CaIy-
yasi pasBopor rpyza Ha 90° HEOGXOAHMMO NPOH3BECTH TAKKE B PEXUME
«IYCK — OCT@HOBKAa — NOBTOPHBIl NYCK» COOTBETCTBEHHO yuyacTkam 0-—&,
8—8, 6—C. Bennunna sakpyuusanus nomseca coctaBur 39°. OGuiee Bpems
passopora 14,2 cex. B pe3ysbTaTe HEH30XPOHHOCTH KOJeGaTeNbHOTO MPO-
necca OHO (hakTHyecku Oyner yeeanueHo B 1,07 pasa (15,2 cek).-

YBenuuenne o B 4 pasa (kpusble / U 3) TNPHUBOAHUT K YMeHbIICHHIO
BpeMeHn Da3BopoTa B 1,48 pas, K IOBLILIEHHIO yIJa 3aKPYYUBAaHHA MNOABE-
coB B 2,7 pasa M Takxe K Oojiee CJOXKHOMY peXumy pabGoThl MeXaHH3Ma
nopopora. Orcrofa cjaelyeT, UTO MepBblil ciayuail nHaubolsiee TPeANOYTHTE-
JieH, ecqH BpeMsi pa3BoOpOTa Tpy3a BIHCHIBAETCsI B IIUKJI ABHIKEHMS KpaHa
H Teqexkd. Ha OCHOBaHHMH TpOBEREHHBIX HCCHEIOBAHUI MOXKET GHITH PEKO-
MEeHZOBaHa C/ABAYOllAs MeTOZMKA pacyeTa MEXaHH3Ma NOBOPOTA Ha TPO-
COBOM IOJBECKE.

I. 3 ocobennocTell KOHCTPYKUMH TIOJBECKH TPABEPCH ONMpefelsen NPUBEIeHHOE pac-

CTOAHHE MEKILY TpPOocaMu (TO eCTh CXeMy MOJBECKH NPHBOAHM K PacyeTHOH cXeMe JAByX-
HATEBOH NapaJ/uie/ibHOMN, C PACCTOSHHEM MexAy TpocaMmu /i ): :

a) JJIA mOABecA C HemapaslleJIbHBIMH TPOCAMH
h, =V HE,
rae H u h— paccTosiHpe MeXAY TpocaMii B BepXHEH. M HHXKHEH YACTSIX KpPeIvIeHHs:

TPOCOB;
6) ans nojaseca ¢ HECKOJbKUMH NapauyieNbHBIMH TPOCAMH, HO C Da3HBIMH DACCTOSHHA-

MH MeXAy HHMH
ho— mh} 4+ n.hl
g ntny

THE 7 — YHCAO TPOCOB € PacCTOSHHeM Ay,
flg — 9UCJIO TPOCOB C PAacCTOsSTHHEM Hg.
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9. M3 ycaOBHMfi TEXHOJOTHM TOIPY30THBIX DAGOT BHIGHpAeM Tpelelbl H3MEHeWHs JJH-
Hb MOABECOB [ — I3 TpH NOBOPOTAaxX Ipy3a MakcuMalbHOil jumHbl. JKenartenbno [ Gpars
MeHbINE, TAK KaK NMPH 3TOM MOKHO IOBbBIIIATb CKOPOCTb PasBopoTa Ipysa H, CIAeA0BaTelb-
HO, MPOM3BOJHMTEIbHOCTh MOFPY30YHHIX paborT.

3. Ilepuon KpyTHJIbHBIX KOJMeGaHHHA rpysa NpH pa3BopoTe

L, ks,

T, = k2% 7R VA
L Ryl

T, =k et NPV Y

2 227‘: hn g 3

rie L;— jpsuHa pa3BopauiBaeMoro rpysa.

[uanasoH u3MeHeHHsl JJIMHEL [I0BECOB JKelaTelbHO OpaTh MeHbLMH. JHAUeHHT K03d-
dunuenra by = 1-1,15. [lepyod KpYTHABHEIX KosefaHuit 6yner menartbcs or 71 10 Tpmpu

L <y, T\<Ty.
4. Ilpu ocraHOBKe 3/E€KTPOABHIATENs B MOMEHT, KOrla w,= max, aMIUIUTyla XKpy-
THJBHBIX KOJe6GaHWil TpaBepChl @HOCT=2zpﬂmﬂx, TO €CTb aMIJUTyHa KojJebaHuil yBe-

JUYMBAETCS BABOE 110 CPaBHEHMIO ¢ aMIMIMTYAOH NpH DPasBOpoTe rpysa.
JIs1 MCKJTIOUeHHS TepeKpYIHBaHHs MOABECOB 10 MOMeHTa, Koria Mp== 0, HEO6XOAHMO,
#

™
4TOGH QCPHOCT < m TlpakTuuecKkHn MOXHO pPEKOMEHJI0BaTh cpH<-2‘; oy ~ 10 40°
Onpefnesedne yrIOBOH CKOPOCTH KpIOKa TPHU PasBopoTte

©, = u)y_Tz-lZ,

rie ¢,— yroJ, Ha KOTOPHH HeoOXOJZMMO Pa3BOpaydBaTh TPY3 MO TEXHOJOrHYECKOMY TMpo-
Hecey; .
@y ~— CKOPOCTh TOBOPOTa KPIOKA NPH HEMOJABIKHCH TpaBepce;

1 — 1eJI0e MHCJIO.

.

~ .Z%Nw nd Y kily
Pamar ~ Px 2% Tk hy 3 g
W3 nByx dopmya onpegenseM i H Py, NPH LEJNOM 3HAYEHHH Koa(duuuerTa .

Ilpu GoabLIIMX yraax 3akpyIHBaHHS NOABECOB DE3KO YBEJIHUMBAETCA BO3MOMKHOCTL CO-
CKAKMBaHHS KaHATa C DOPOXKKH 6apafaHa H ¢ POJNHKOB, NO3TOMY KpaiHe KeJaTeNbHO CHH-
HaTh BHAUCHHS YIWOBOH CKODOCTH KPIOKA ®y ; TIPH 3TOM MaKCHMaJbHOE 3HAUEHHE aMMiM-
TVAB TPABEPCH Py gy, YMEHBIHTCH A0 40°

5. Bpems pasBopora Tpysa

tpatl = T2’Z

JOIKHO BUUCHIBATBCA B IHKA paboTel Kpana. Ecum okamercs, uto 7 <{1 M @Qugep > 5° TO

B 3TOM C/Ayyae pas3BOPOT I'Py3a HEOOXOJMMO NDOM3BOAHTL METOLOM <«IYCK — OCTaHOBKA —,
LOBTOPHBEIH Tyck» — (opmyanl (21}, (22), (23), (24). -

Hns xkpama KKY-7,5, oGopymoBanHoro rpeidepoM M MeXaHH3MOM MNOBOPOTA, BpeMd
uukja npu wrabeneBKe ¥ MOrpyske B Baronsl Gosibuie 200 cex. Bpems pasBopora cBhlIe
30 cex HECKOJBKO YBETHUHBAET LMK M CHH2KaeT IPOH3BOLMTEIBHOCTb. YMeHbIUCHHE Bpe-
vesn pasBopoTa {MeHblwe 25—30 cex) He CcOKpallaeT LHK/J PabOTHl XpaHa M He MOBbi-
aer ero npouaBogMTenpHocTH. TakuMm obpasoM, mas kpana KKY-7,5 Bpems pasBopoTa
rpysa HOJKHO ObiTh B npefenax 15—30 cex.

6. MOUIHOCTD 3JEKTPOJBHIaTe s

- X 7 Y by s R
N = 027 ky 1/21a 1087 wlk, or feem.

-

[Ipy BLIGPAaHHON# MOLIHOCTH TOAOHMPaeM 3/eKTPOLBHUraTe/b, 3aTeM Ie-
peiaToyHOe WHC/JAO PEAYKTOpPa ¥ MO 3HAYCHHAM MaKCHMaJjbHO PEAKTHBHOTO
MOMEHTa pPACCUHTLIBACM (DPUKLUOHHOE INpPEI0XpaHUTEJIbHOe YCTPOHCTBO.

[TocTynuaa B peHaxkunui
9 wmions 1965 r.



H3BECTHS BbBICIHHUX YYEBHbBIX 3ABEJNEHHMN

L JECHOM J>XYPHAJ 1965

YIK 621317

ATNNIAPATYPA AJ1d UCCAENOBAHUS PABOTHI
KOJIECHOTO TAFAYA -HA TPEJIEBKE JIECA

C. I JKEHIAEB

(/lennnrpajckast JecoTexHHUeCKasr aKalLeMHst)

Ho nocjenHero BpeMeHw HcCeNOBaHWe pabOThl aBTOMOOMJEH, B TOM
YUCJE JIECOBO3HBHIX, MPOBOAMIM, IVIaBHBIM 00pa3oM, Ha MOJUTOHAX, B IIPO-
Hecce yCTaHOBHBIIerocsi JABW’KeHMsi. [IpOM3BOACTBEHHblE HCIBLITAHMA Ma-
IIMH (HaIpuMep, Ha JecoceKe) ObLIM 3aTpPyJHEHBl H3-3a OTCYTCTBHS amnila-
parypel, Xotopasi paGorasa Obl HAJEXKHO M C JOCTATOYHON TOYHOCTBIO pe-
THCTPHPOBAJid H3MepsieMble MapaMeTphl. B CBA3uW ¢ 3TuM Ha Kadelpe Ts-
ropoix MamuH JITA B Teuenwe psiga Jer BejleTes paGoTa MO CO3LaHUIG
TaKoi anmaparypbl.

B 1964—1965 rr. 8 Jlucunckom yueGHo-ombiTHOM secxosze JITA ©buro
MPOBENEHO 3KCIeDHMeHTaJbHOe HccaeJoBaHHe paboThl KOJEeCHOTO TATava
Ha TpeJeBKe Jeca. B mpollecce NCMBITAHWE 3aMepsJHuch CJAeLylollde mapa-
MeTDhl: KPYTAIUA MOMEHT Ha NIPaBoii MOJyOocd 3aqHero MOCTa; KPYTSLIHiL
MOMEHT Ha KaplaHHOM BaJy MexAy KOpOOKoil nepeiady M Pa3faTOUHOI
KOpOOKOH; TArOBOE YCHJHE Ha KpPIOKe TsAraya; 4ucjao oDOPOTOB KoJieHda-
TOr0 Bajla ABHraTeasi; uMciao oOOPOTOB KoJieC TPaBoil CTOPOHbI TATaua,
BpeMs M IYTh.

Hns u3MepeHHs KPYTALIEr0o MOMEHTA HA TOJAYOCH 3a1HEr0 MOCTa aB-
TOD COBMECTHO ¢ MHKeHepoM [. M. AHHCHMOBBIM CKOHCTPYHPOBAJa AaTUHk
€ HCHOJIb30BaHWeM Bpamiawuieroca Tpanchopmatopa (BT). Takue rpanc-
(dopMaTOpLl CEePUHHO BLINYCKAOTCA  OTEUeCTBEHHOI = IPOMBILJIEHHOCTDIO.
OHH n03BOJSIOT NOJXYYHTH BHIXOJLHOE HANpsKeHHe, NPONOPUHOHANBHOE YTy
[I0BOpPOTA poTOpa II0 OTHOIIEHHUIO K CTATOpy. JIMHeHAHass 3aBHUCHUMOCTH CO-
XpaHaeTcss AOCTATOYHO TOYHO TNpHM yriax noBopoTa = 60°. MakcumasbHad
OTHOCHUTeJbHAsl IOFPEIIHOCTb mpHMeHenHoro BT (BTOpoil Kaacc TOYHOCTH)
cocrasJgsier He Oogee 0,25% [5].

YcTpoHcTBO Jartydka IOokKasaHo Ha puc. 1. B moayocn 2 mpocBepieHo
CKBO3HO@ OTBEPCTHE, B KOTOPOE BCTABJEH CTepkKeHb /. YMeHblleHue Mo-
MEHTa CONPOTHBJEHHS MNOJYOCH MHpH 3TOM HesHauuTeqabHo. QuuH KoHel
CTEPXKHA XKECTKO MpPHKpeNnJeH K BHYTPEHHEMY KOHIY TIOJYOCH, BTOpO#l ¢
noMoumbio My®Te 36 cBsizan ¢ Bagdkom poropa BT 28. Crarop BT uepesz
daannp 27 u 12 KeCcTKO coefuHeH co crynuueil xoaeca. Hleroussit Toko-
CbeMHHK pa3MelleH Ha cTakaHe 24, yCTaHOBJEHHOM Ha [OAWUNHUKe 2/
Crakan 24 yhep:XuBaeTCsi OT BpALleHHs C MOMOLILbIO phIUara, 3aKpemJeH-
KOro Ha paMe tsaraya. Ha ¢uanernr /2 HanpeccoBaHO 4YeThipe OPOH30BBIX
KOHTAKTHBIX KOJbLia /6, M30JHMPOBaHHBIX OT Macchl. Kamxaoe Koablo pa-
foTaer B nape ¢ MArkofi rpaduToBoil merkoi DI'-4, BecbMa CTOHKOH Mpo-
THB BuOpauuu. IIpoBona npunasuel K Koabnam U 110 KaHaJIy BHYTDH (uiaH-
ua /2 BuiBeJeHH HA KaeMMul BT.

KpyTsinuii MOMeHT, nepegaBaeMbiil NOJYOChIO, 3aKPyuyHBaeT ee Ha He-
KOTOPHIH yroJl, Ha 3TOT e yroJ OyaeT 3akpyuumBatbcs poTop BT no or-
HOWIeHHIO K cTaTopy. IlepexojnHoe comporTuB/ieHMe 1ETOYHOTO TOKOCHEMHY-
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Mo,

Puc. 3.

K2 HEeH3MEPHUMO MeHblle BEeJHUYHHbI CONPOTHBJAeHUsT oO6MoToK BT u He
BJIHsieT Ha TOUHOCTb H3MepeHHs.

Ha puc. 2 noxasaHa NpHHUUEHAJBHAs IeKTpHYECKass CXema perucr-
pauuy xpyrtsimiero momenta. C npeodpasoBatens / (MA-100) na nepBuy-
Hylo 06motky BT 2 nogaercs cTabH/bHOE MepeMeHHOe HAmpiiKeHne ¢ dUK-
ouposanHoil macroroii (400 ey). C BropuwHON OOMOTKH S5 HaMPSIKEHHe,
NPONOPLUHOHAJBHOE KPYTALIEMY MOMEHTY, yepe3 TOJYIPOBOLHUKOBHIK BbI-
upsamMuTens 4 1 npubop AJA BH3yaJbHOro HabJamoneHus 5  (BOJALTMETP,
1WKaJaa KOTOpOro mporpagydpoBana B kl a), mopaercs Ha Npubop OCHUMNG-
rpaga 6.

Ofpasell OCUMJIOrPAMMbl C 3aNUCLI0 KPYTALIEr0o MOMEHTa Ha NoJy-
ocd M, npeo6pasoBatenem ¢ BT mokasau na puc. 3.

CraTduecKyio TAapUPOBKY HOJYOCH 3aJHEr0 MOCTa NpPOH3BOJWIM Ha
CllelHaJbHOH KDPYTHJABHON MaulMHe B MeXaHHueckofi sadopartopuu JleHHH-
TPaJCKOTO WHIKEHEPHO-CTPOMTEJBHOrO HHCTHTYTa. [Ipu Harpy:KeHuu Kpy-
TAaWEM Momentom M, = 1800 x['m nmodyoch 3akpyuumBajacb Ha Yrod
¢ = 15°40’. Ilepen wcCHBHITAHMAMH TsAraua Oblla MPOBeAeHA TapUPOBKa
pcell MI3MePHTEJbHOH cxeMBl natuMka ¢ BT c 3anuchkis nokasaHuil Ha IJIeH-
Ky ocumagorpaga. BoixonHoe Hanpsd:keHue, nofaBacMoe Ha npubop oc-
nuiorpaga, B Mpoiecce TAPHPOBKH AocTHraso 128 mpu NoBOpoTe poTopa
No OTHOWIEHHIO K CTATOPy Ha yroa © = 16° (MakcuMagbHbII paCuUeTHbIH
yIoJl 3aKpyuMBaHus MOJAYyoCH). Belnyuna nosopoTa poTOpPa 10 OTHOIUEHHIO
K CTaTopy (pHKCHpOBajach C NOMOUIIbI ChelHaspHOro Jaumba ¢ TOU-
HocThio 30”.

AJist ompesesieHHss TUHAMHYECKOU IOTPEIIHOCTH M3MePEHHs KDPYTSIIEro
MOMEHTa Ha MOJYyOoCH UHPOU3BedeM pacuer coOOCTBEHHON YacTOTH koJeba-
HUH MexXaHHUeCcKOH cucreMsl mpeobpasosatens ¢ BT.

Porop BT wmyodtoukofi 36 coeauseH co crepiHeM [, BTOPOH KOHEL
KOTOPOro CBsi3aH C BHYTPEHHHMM KOHUOM mnodayocd 2 ({puc. l). Ilockomasky
MOMEHT HHEDUHH IOJYyOCH M CBA33HHBIX ¢ Hell Jderajefl 3aJHero MoOCTa
BeJIUK, KOHEL CTepXHSI paccMaTpHBaeM XKeCTKo 3akpeneHHuiM. YactoTa
COOCTBEHHBIX KOJIe0aHU ONPERe/NUTCH U3 ypaBHEHUS

ne=oe\/ o o [3), (1)
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riae C— ynpyras KOHCTaHTa CTepKHA [;
[ — mMomenT unepuuu poropa BT.

Yupyras koucranra C
M

Tae M — HeKoTOpbIfi AeHCTBYIOIUA Ha CHCTeMY KPYTAUIHA MOMEHT;
®— yroa 3akpyuuBaBWs CTEpKHA, pao ;

Ml )
| N ©
rae [ — pnvHa crepxkHs, cu ([ = 120 cm);
1, — NMOJAPHBI MOMEHT MHEpLHH CTePKHSA, Ca’;
G — monyab cmBUTa MaTepHada crepxkus G = (7,5--8,0) - 105 xI'/cm?.
ToxcraBuB 3HaueHHe © B BhIpaskeHue (2), MOJyYHM

1,G
C=-—. (4)
[TonsipHBIH MOMEHT HHEPUHUH CTEPIKHSA
D1
b=—5> (5)

rae D — puamerp crepxusa, cx (D= 1,5 cm).
IloacraBus 3HaueHue /, B ypasHenue (4), OymeM umMerb

DG

C=—r 32

k[ cn. _ (6)

MoMeHT HHepLiud poropa BT onpepenurca no dhopmyJe

—g— r? kIl cmcex?, (7)

[=mr=
tie @ —Bec poropa BT, ke (Q = 0,05 xe);
r — paauyc poropa, cm (r = 1,0 cu). :
Iloacrasue 3navenua C u / B dopmyay (1), Hahgem coOCTBEHHYIO
4acToTy koJeDaHHi MexaHHuyecKOl cucreMbl npeobpasosateiss ¢ BT

1 c 1 n-DvG-g 3,14-1,54,8.100.9,81
e = '2?-\/7 =§?\/32 TQri = ozs \/ 5200005 10 = 128 eu.

Taxum obpasom, npeobpasoBaTens ¢ BT MOXHO HCHONbL30BaTh s
HCCJeOBaHUA NPOLECCOB, MPOTeKaUIMX ¢ uyacToTol mo 13 ey (mpu mu-
HaMUYecKof norpemtHoctn usmepenus 1%) u ¢ uvacroron mo 26 ey (npu
JHHAMHYECKOIl IMOrpelliHOCTH, He npeBumaoniefi 4%). MameHsia XecTKoCTh
B Maccy 'MeXaHWyeckoH CHCTeMb!, YaCTOTHHLII AWanasoH MOYKHO PacHIH-
pHTE.

Hasi 3amepa KpyTAUIEro MOMeHTa Ha KapAaHHOM. Bajgy OhlA HCIOAb30-
BaH UMNYJAbCHBEI MeTOA. KOMIJIeKT anmapaTypbi, OCHOBaHHOH Ha HMMIYJbC-
HOM MeTOAe ({BKJo4Yas TeHeBOH ocuuagorpad), Oba paspaboTaH JOLEH-
toM kKadeaps K. B. BacunibeBbIM H B TeueHUE HECKOJIbKHMX JleT HCIOJb-
3yerca kadeapoil M APYTHMK ODPraHH3alMsiMH AJS UCCAELOBAHHS MalluH
B TAXKEJNBIX YCJAOBHAX 3KCIAyarTauuH. TeopeTHUeCKHE OCHOBBLI -U3MEpeHUd
KPYTALLEIO MOMEHTa, a TakKxe YCTPolicTBo ¥ paboTa TeHeBOTo OCHMIIO-
rpada, onucaHel panee {l], {2].

Harunx nas samepa XpyTAIlero MOMeHTa Ha KapiaaHHOM Bany (puc. 4)
BHINOJHEH caeayroluuM o6pasom. B pacroueHHnle BUJIKW KapraHoB 8 u [/
BBAapEHbl BTYJKH 6 C LUECTHIPDAHHBIMM OTBepCTHsiMH. Bo BTY/AKH BCTaBien
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YODPYIH#A  JeMeHT (TOPCHOH
10), wmeromuli AUHEHAHYIO Xa-
PaKTePUCTHKY MPH yrie 3a-
Kpyuusanuss g0 17°30° mo-
mentoMm 300 kl'm. Tagum 06-
pasomM, KecTKOe COeNHHEeHHe
BaJa  3aMeHseTcss THOKHM
3JEeMEHTOM, Yepe3  KOTOPBIE
1 fe€pegaeTcs KPyTaliuii Mo-
MeHT. s ramenust guskoua-
CTOTHOH COCTaBJAAW0INEH KpYy-
THJBHBIX KOJeOaHUN Ha BHJI-
ke // u wappaHHoH TpyGe 9
YCTaHOBJIEHa JeMIUpYyIolLas
mydra 5. Ha duannax 12 u
7, 3aKpEMJIeHHBIX COOTBETCT-
BEHHO Ha BTOPHYHOM BaJy KO-
pobOKH mepemay M BEpPXHEM
Bajdy Pa3jaToOuHON KOpPOOKH,
YCTAHOBJIEHBl JATUHKH KOJ-
JeRTOpHOro THma. Kaxnabiit
DATYHK COCTOHT U3 OPOH30-
BOTO KoJbla 4 ¢ masam, sa-
IOJTHEHHBIMH  THIJIEKT PHKOM
(rexctonnrom). Kosbmo pa-
OoTaer B mape co IIETKOH 2,
YCTaHOBJECHHOH B IETKOZED-
KaTese 3, U30NUPOBAHHOM OT
maccpl.  Ilerka nocroauno
NPHAKIMAeTCSt K KOJABLY TpY-
xKunoil 1. Tluranue paTumKom
OCYLIeCTBJAJIOCHE OT OTHENb-
Ho#A Garapen 6CT2-128. O6-
pasel oCUUITOTPAMMbl C 34-
HCDIO  KPYTALLEr0 MOMEHTa
oKasas Ha puc. 5. Meromsl
pacuera HMIOYJAbCHBIX HaTYH-~
KOB, WX TOCTOMHCTBA H HEHO-
CTaTKH, BOMPOCH TaPHPOBOK,
a Takke NOrpellHoCTh H3Me-
pEHMsSI DPacCMOTPEHHl paHee
{1], 2], nostomy 3mecy He
T PMBOJSITCS, , -

Tarosoe ycuaue Ha xpro-
Ke . DAraua samepsiid mocpes-
CTBOM HAKJTaJHOPO [IHHAMO-
merpa [4]. Tapuposky auHa-
MOMETPa OCYIIECTBJSAH OO0 M
MOC/IE KaXKAOTO NUUKJIA HOMb-
TaHuil, oGpasenl 3amHcH Py
nOKasaH Ha puc. 3.

Hus  onpenernedns  3a-
IDY3KH IBUTATEJsl TArada, na-
pasJielbHO ¢ HZMepeHHeM
KPYTSIIEr0 MOMEHTa Ha Kap-
LaHHOM Bajly My, U Ha moay-
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OCH, 3aMepsiJaM uuc/io 060pOTOB KOJIEHYaToro Baja ABurarelisi. B kauectBe
TaxoreHepaTopa B 5TOM Clydyae MCNO/b30Bajdu reneparop [-25B, ycranos-
JeHHBIH Ha aBurateJe. Hucao oBOpOTOB i1,, 3aMHCHIBAAN Ha& NJIEHKY OCLHMI-
Aorpada (puc. 5). . ,

Annmaparypa, WCNONb30BaHHAS /s HCCAEIOBAHHS PabOTHl KOJNECHOTO
TATaua B IPOM3BOJICTBEHHBIX YCJIOBHsIX, paoTata HajiexkHO M ofecrednia
ycllemHoe BHINIOJHEHHe 3ajay IKCmepumenTa. Meton samepa KpyTallero
MOMEHTa Ha ToJyocu ¢ nmoMompro BT mmeer paAf npedMyiecTs: IPOCTOTA
3/eKTPHUECKOl CXeMbl, CTa0UABHOCTb B paboTe MW BBICOKAS TOUHOCTh H3Me-
PeHHs, BO3MOXHOCTb HCIIOJIb30BAHHsI IIETOYHOTO TOKOCBEMHHKA TPOCTOH
KOHCTPYKUWMH IJsi CHSITHSI CHTHAJIa, BO3MOXKHOCTb TOCTOSIHHOH BU3YalbHO#
OLLEHKH M3MepHeMOro nmapaMeTpa, Majasi CTOMMOCTb NPHGOPOB H3MEpPHTE/b-
3O CXeMbl, BOSMOXXHOCTDb pasMellleHusl annapaTypsl H WCTOUHWKOB NUTAHUA
Ha MCHBLITYyeMOil MallWHe, O0eCreyHBalomlas IPOBEJCHHE HCCAENOBAHUH B
NIPOKM3BOACTBEHHbBIX YCJOBHAX. ’
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20 oxrabps 1966 r.



M3BECTHS BBHICHIHX YYEBHBIX 3ABELEHUM

N1 JECHOM XYPHAJ 1968

VIK 634.0.378.7

YIIPYT'Agd NOJATAHUBOCTbL SKOPHOW ILUEWMbI

H. H. BYTOPHH

(ApxaHTenbCKHH JeCOTEXHUYECKHH HHCTHTYT)

ITpn M3yyeHHH AMHAMHYECKOTO B3aHMOJEHCTBHs TesJ OCHOBHOE 3HAue-
HUHe HMeeT TOBEJEHHE CBs3el, OJHOH H3 KOTOPBIX SABJASETCH SIKOPHBIN Ka-
HaT-wefima. Huxe paccmarpusaercs Bompoc 06 yupyrom nepeMellleHHH B
I'OPH30HTAJbHOM HaNpaB/JeHHH TOYKH KpeIvIeHHs] IIeHMbl K HaNJaBHOMY
COOPYIKEHHIO MOJ, [eHCTBHEeM r'OPH3OHTANBHOH Cu/Ibl (puc. 1).

v L
]
1
L ,
y; 1:—_*-_-1 H
<2
-« X.
LY 77777 TI77T7 77777777 /e

Puc. 1.

Tournoe pelleHne 3amaud 0 paGoTe PACTAKUMOLO TPoca WIEHMBI BeCh-
Ma cnowkHO. Bowncnesne Gynkuud x(f/) MOXHO BHITIONHHUTH TPHGIHMNKeH-
HBIM CIOCOO0M C MLOCTATOMHOH JJI MPAKTHKU CTEEHBI0 TOYHOCTH.

Kax wusBectHo, Tpoc mopn xeHcTBHeM COOGCTBEHHOTO Beca NPOBHCAeT H
npuUHMMaeT (GopMy UenHoi JHHHH. [duddepeHunaapbHoe ypaBHeHHe HENHOH
JUHUY 3aMKHCHIBAETCT TaK:

ay’ =V 1+y7, (1)

H
3Jecb a = T s M,
g — BeC eIUHHLIBI JJHHB TPOCAa C YUYETOM B3BEUIMBAIOIIEr0 mei-
CTBHS BOJBI, H/M.

Harsxenue tpoca T siBadercsa (GyHKuMeH MJIMHBL IYTH HEOHOH JHHHH S.
[Tpoekuus martsaxenus T Ha och aGCuucC eCTh BeWUMHA TOCTOSIHHAS, paB-
Hasi TOPU3OHTaNbHOH cujie H.

O61wee pemenre 1uddepeHINaNbHOTO YPABHEHNS

X + (o + C,. (2)

Tak kak ds =V | + y2dx, T0, 101CTaBUB CEOZLa 3HauyeHue y, NOJTYTHM.
BBIpAXKEHHE AJS AYTOBOH KOOPAUHATHE

y=ach—=
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X464 e, ®)

a

S=ash

[MocTosiHHble WHTErpUpOBaHHSA HaliAem u3 ycjoBuil paboThl Tpoca, a
HMEHHO!
1) B mauane koopmuuatr x =0,y =0, s =0;
2y srouke A y =h,s =1
rae h— rayOuHa BOIHI;
! — nauHa Tpoca.
[lepBoe ycaoBHe paer

C,= —achg;
a
C3="—ash&.
a
Hs BTOPOIO yCJOBUA IJ5 TOUKH A nmeem
x+C1 C1 .
h=ach—7——ach7, (4)
I—ash2i& g5 S /(5)

Pemasi coBmecTtHo ypaBHeHust (4) W (D), HCkJIIOUaeM TNOCTOSTHHYIO HH-
rerpupoBanus C,. Ilas aroro cHadana ck/JaibiBaeM ypaBHeHus (4) u (9),
a 3arem BopiyuTaeM. [lolyuyenHble ABa ypaBHeHHs MOUJEHHO HEpPeMHOXKaeM
_¥ noc/e npeo6pa3oBaHnil MOAYUHM

: [y b
% = 2a Arsh —‘1—24—— = 2a Arsh o, (6)

rae b=V 0E—H. , )

‘D10 ypaBHEHHe NO3BOJISIET ONpeAenTh abcuuccy TOukd A, ecad H3-
BeCTHA TOPH3OHTaJAbHad cuna H.

IIpumenenue ¢opMyanl (6) OrpaHHYeHO cay4aeM, KOTAd Ha BCel AAHHE
(HckaIoYyast TOUKy KpeljleHds K sIKOPI0) TpOC He Kacaercs aHa. OH Moxker
JexkaTh Ha JHe JHIIb IIPH CPaBHUTEeJNbHO HeGOJbIUX 3HayeHusax H. PaGora
TPOCA B TAKHX YCJIOBUAX He MNpeAcTaBiseT O0ABUIOr0 MHTepeca. YKasaH-
HOe OrpaHHyYeHMe MaTeMaTHUYeCKH MOXKHO 3alHcaTh CJAeAVIOIIHM 06pasoM.
B npenpenpHOM caydae JMHMSI IHA BOJoeMa SIBJASETCH KACATEJABHON K TPO-
¢y, 70 ects npu x =0 g =0. [TosTomy u3 dopmyJasl (2) MOXKHO NOJYUHTDh

r o C1
y —shTI—~0,

OTKyla AJs Hamtero cayuas C; = 0.
Torna ypaenenus (4) u (5) naror

X
/L+a=ach—a—;

l=ash—{.
a

O6a ypaBHenus BO3BeZeM B KBaipaT H BHIYTEM JPYT H3 JApyra.

Moryuum
b &

28 b

Taxkum oBpasom, oGiacTb npumeHenus: GopMyant (6) orpaHWYHBaeTcs
yC/IOBHEM '

bon
2a " b "
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B ¢opmyse (6) Beauwuunbl [ u A ecTb (QYyHKUHMH TOPH3OHTANBHOHA CH-
an H, a caenosarenpHo, dyHkuuu a. [ybuna h mouty BCerja B HECKOJb-
KO pas MeHbIe JJUHBl Tpoca. V3MeHenuneM A MO CPaBHEHHIO C [ MOMKMC
npenebpeus ¥ cuutartbh A = const. (CreumanbHble YHC/IEHHbiE pacyeTsl IO-
Kasaji, 4TO i M3MEHSETCs Ha COTHIE JOJHM npouenra.) Jauna rtpoca [
CYIECTBEHHO H3MEHSIeTCsT IPH M3MeHeHHH Cu/ibl H.

7

Puc. 2.

Ecan 6b1 Tpoc Obli HepacTAXKHMbIM, To, 0003Hauas €ro [JHHY uepes
i, abcumccy Toukn A (puc. 2) Jerko MoxkHO Obiio Obl HaiiTh 1m0 Qopmy-
ae (6). Ilox mefictBHeM cuj HaTsiKeHHss T TpOC YMJIMHSIETCS Ha BCAMUHHY
Al, u rouka A nepexoaut B Touky B. Toraa ajauna tpoca

'

[ =1, + AL (7)

Benuuuny yaaunenuss Tpoca Al MOXKHO HaHTH C/JeAYIOUIUM CMOCOOOM.
Hanpsmxenue, qeitcTByOILIee B IPOBOJIOKAX TPOCA, . '
: T (s)
a(s)= -

rie T (s) — cuja HATAXKeHUsi TPoca KakK (QYHKUHUA NYTOBOK KOOPJAHHATHL S;
F — miomagb TOTEPEYHOr'0 CedeHHsT BCcexX MPOBOJIOK TPoca.

' HpoeKLu/m BEKTOpa HampsizKeHUss & Ha OChb X
- H
prc - F

Tak Kak npoexuus T (S) Ha OCb X eCTb BeJHUMHA IOCTOsfHHAA, pasHas .
Eciii Tpoc pacTsiKuUM 1o 3akoHY ['yka, TO ero yaiuHeHue

Al: cg) lO, )

anech E — MOAYJIb YIPYTOro PACTSXKEHHUsT KaHata, Hlmu?,
[Tpoexuusi yAJHHEHHS TPOCA HA OCb X

11p,§(5>‘)~lo= upx 7 (5) l Hy 1,2 A, (8)

mp,AL= FE = TFg —YhFE=

O6biuHo yasnuHeHne Tpoca Al npu Harpyskax, OJM3KHX K TPELEbHBIM,
cocraBiaser okosio 1% maumB Tpoca. IlostoMy szmeMeHT Tpoca Al MOXKHO
MPHHSTH 32 OTpe30k npamoi. Torga

A o 19 APy
AMl—— —AYTHigle =aV14+y", (9)

cos ¢

Jas toro 4ToOH HAWTH Y/, NPEACTaBUM YypaBHeHue (2) B CJaCAYIOLIEM
sufe (yuTa HaiijleHHOe 3HAueHHe IOCTOSIHHOH HHTerpupoBadmsi Cp):
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y::zashi%sh(.—ja—j#%).

ITocrosiunyto wnrerpupoBanuss C; HallleM W3  YCJOBHS, uTO npu
y=nh ’

X = 2aAfshQL.
a

[Noxcrapasns, moayynm

b G
h= bsh(Arsh—QZ —}—71)‘
HJIH
R b G
AI'Sh"b— = AI’tha‘ 0
OTKya

//
C, = a{Arsh 5 — Arsh 5’;—) .

Tenepp npoauddeperuupvem ypasHenue (2) ¥ NOACTABHM B HEro Mo-
JAy4yeHHOe BhIpaxenue aas C)

. x4 ' ; b
y" — sh —(—a—lzsh(—ax——l—Arsh%——Arsh%).

Hoacrasup cioga x u3 dopMyast (6) M BHIIOJHEB Opeo6pazoBaHHsd,

HalzeM .
g %/(%)#1. (10)

IloxcraBisia B a1y dopmyay Iy u by = }/ 12— h? Bmecto [ u b, Haii-
A€M Y4, TO eCThb NPOHM3BOJHYIO JIMHHH TPOBUCAHMSI Tpoca B TOuKe A.
C mocraTouHO BBICOKOH CTEIEHBI TOYHOCTH MOMKHO CUMTATh, UTO 3Ta IPO-
W3BOAHAS NpPeHeOpexXHMO MaJso OTJMYAeTCsl OT COOTBETCTBYIOUIEH IIPOH3-
ronHoll B Touke B. To ectb yfq = y23= y’. Uncsnennble pacueTsl MOKA3BIBAIOT,
410 Y/, OTJHMuaeTcst OT Yy, npumepHo Ha 0,01%.

Tenepn, ucnoaszysa dopmyay (9) u savem (7), MOKHO HAATH YAJHHE-
nue Tpoca Al ¥ JIMHY pacTAHYTOTO Tpoca [, KOTOPYIO U Cielyer MOLCTA-
BHTb B QopMyay (6) mas HAXOXKIEHHS] HCKOMON abCIMCCH TOUKM Kperjie-'
HUs WEeHMBl K HaIJIaBHOMY COOPYKEHHUIO.

Ipu ucciegoBaHuy AMHAMHMKH PaGOThl HANJIABHBIX COODYXKEHHH Ba-
HO 3HaThb He abCOMIOTHOE 3HAUEHWE BEJUUMHBI X, 4 ee mpupauleHne Ax mpu
H3MeHEHNH TOPH30HTAJbHOI cuibl f. DTO UpUpAlUEHWe NpOlle BCEro Mo-
AeT ObTb HAHJEHO KaK PasHOCTh JABYX 3HAUEHWH X, BHIYMC/JAEHHBIX AJIs pas-
poix . BeauunHa Ax wmaJja 10 CpaBHEHHIO ¢ abGCOMIOTHOH BEJHUYHMHOH X.
[TostoMy, xesast JIOCTATOYHO TOYHO ONpPeACJHTb A X, HYKHO BBIUMCIATH X
1m0 dopmysae (6) € TOYHOCTBIO, O KpaHHell Mepe, HSITH — IIECTH BEPHBIX
3Havamux uudp.

JIJUTEPATYPA
]

C. Hmlexpos. OcHOBH MeXaHuk# THOKOH ‘muTH.  Mamrus, 1961,

i1]. B.
[20 AL P. Sumonabckuil. InnepGonnueckde ¢yuxuun. Pusmarrus, 1960.

[Toctynuna B pegaxuuio
5 mona 1965 . r.
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M3BECTHSA BBLICWHX YYEBHBIX 3ABEJLEHUN

N1 JECHOHM XVPHAN 1968

YK 531.8:634.0.37

ONPEJENEHUE HANPSHKEHUH
oA NOACTHJAIUM CJIOEM (IMOAYIIKOW) BPEMEHHbBIX
ABTOMOBUJBbHBIX (APEBECHO-TPYHTOBLIX) HJOPOT

B. H. YIHJIOB

(¥Ypanbckuil JIeCOTeXHUUECKUH HHCTHTYI)

Hasi BbIMOJIHEHUSt MJIaHA TI0 BLIBO3KE N PeBECHHBI Ha Kamjable 25—
30 Teic. M3 3aroTOBJEHHON ApeBeCUHBl CTPOAT | K MarTHCTPaabHON Jeco-
BO3HOH MOPOTH MJH BeTKH U 5—6 xm ycoB. 3a mnociaefHee BpeMs LIHPOKOE
NpYMeHeHHe HaIJIM YCbl ¢ MOJACTUJIAIOUIKM CJI0EM H3 JICCOCEUHBIX OTXOM0B.
Jloporu Taxkoro THUNa COCTOSIT M3 3eMJASIHOTO OCHOBAHMSI M MOAYIUKH, chOp-
MHPOBAHHBIX M3 XBOPOCTa, Cy4beB, JPOBSHLIX OTXOJA0B M NHel, 3achiNaH-
HBbIX TPYHTOM HJH TDaBHEM H3 MECTHOTO Kapbepa. YUHThIBasg, UTO TakhHe
JlOPOrM He HCCAeLOBAJUCH U B JUTepaType HeT OOOCHOBaHHBIX AAHHBIX 00
BX VCTOHUMBOCTH, MbI IOCTABWIK 3a7adyy ONPEeAeJUTb HalpsKeHHd IO/
HOACTHJIAIOWMUM clloeM (MOAYIMKOH) pasiuuHoil ToamuHbL. s u3MepeHHs
Orp1a pazpaboTaHa MeTOJMKa W NojgoOpaHa H3MepUTeJbHAst annaparypa.

B kayecTBe 4yBCTBHTENbHBIX 3/J€MEHTOB, BOCIHPHUHUMAKIIUX JaBJAEHH
noj TOAYWIKOH, NpUMEHsJM Mecnosbl koHcTpykuun BHHUU MIIC.

Ha wucnolranusix Gl MCIIONB30BAH BOCHMMKAHAJbLHBIA TEH30MeTp Ha
OJYyPOBOAHUKOBBIX Tpubopax mapku TTI-8K, npennasHaueHHblH Aad pe-
FUCTPALMK CTATHUECKHX K AMHAMHYeCKHX ~ gedOopMalHi  HCIBITHIBAaEeMbIX
KOHCTPYKIHMI ¢ TNOMOLIBIO ITIPOBOJOUYHBIX JaTYUKOB CONDPOTHBJACHHS. YcH-
JIeHHbIN CHTHaJ pasbajaHca MOCTa TNOJZ2eTCsd € YCHIHTENsT Ha OCUKII0-
rpad. g perucrpanuu 3JMeKTPHUCCKHX HJAM J0OOBIX APYTHX MPOLECCOB,
npeoBpasoBaHHLIX B JEKTPUYECKUH TOK HJAHM HalpsoKeHHe, TPUMEHAJACH
ocuuaiaorpad H-700.

[Tepen BayajJOM MOMEBLIX H3MEPEHHIl BCIO 4NnapaTtypy TLLATEJbHO
npoBepsiyiu. oist mpaBUABHOCTH NMOKa3aHWH NPOM3BOAMJM TillaTeAbHYIO NOA-
TOTOBKY MeCTa YKJIaAKH Mecno3. JKecTkoCTh MeCho3bi H TpyHTa Opin cba-
JAHCHPOBAHBI IYTEM VIJIOTHEHHMs] TPyHTa BOKpYr Hee. Mecnosmt yw/aIaznbl-
BaJdW [OfN TONCTHJAAIOIIMA CJIOH B IPYHT Ha raybuny 5 cu. B kauectme
HAarpy3k# HCNOJB30BaIM TPYIKEHBII XablcTamu aBroMobmap MA3-501 ¢
IaBJdeHNeM Ha OBa CnapeHHbie 3aiuue koJeca 4334 x[. Ilpm 3amepax
aBTOMAlIKWHA HMeJa MOCTOSIHHYIO HArpy3ky. Ha monepeuHuk, ot ocu gopo-
M, VKJaAblBalu ceMb MecHo03. Pacnosic:keHHe MecH03 B NONEPEUYHOM Ha-
npaBjenuu (pasMepnl B (M) MOKa3aHo HA pHC. 1, a cxeMa pacuera-— Ha
puc. 2. CKopocTh JABMzKEHHsi aBroMoOussi (3—5 Kamfuac) onpenelsiv Imo
CKODOCTH ABHIKeHHSI JIeHTHl ocuuiiorpacda. Bo nsbexkanue ciayuailHBIX MO-
KaszaTesell B Ka)KAOM NoNepevyHuKe Oblo TpousBeneHo.no 40 samuced, uto
no3soaua0 obecneunTs TOUHOCTh H3MEPeHUil B npejenax 5Y Ha mnonepey-
HUKAX C Pa3MYHON TOJNIIUHON MOAYIIKH H Baa)kHOCTBIO (20—40%). Bnax-
HOCTb TPYHTA ONpPEAesiIH B IOJEBBIX YCJAOBUSIX C [OMOLIbIO KapOHAHOTO
npu6opa CHUH/IIa.

DKCIepHMeHTaNbHBIE UCCAENOBAHUS NOKA34MH, YTO YAeNbHOe faBjaeHde
Ha TPYHT OCHOBAHMA [OPOTH 3aBHCUT HE TOJBKO OT TOAIUHBI MOLYUIKH,
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Mpeda3ve

CAod epasus

CADU AELOCEUHBIX 0Mx0008

2pyHm

/ '
ES, nepbbiil capl (z
€53 P '
bmopod crol

h,~

HO ¥ OT Mofyss pebopManuu rpyHra. {arnenust na mecnosy (Merasanue-
CKy10 KOpoGoYky naowaiapio 20 cm?) M yledbHble HaBJeHHS TPU MOLYJIE
aedopmanun rpynra 60 xI'/cu? (BTOpas KAMMAaTHYeCKas 30HA) MPHBEIEHb
B TadJ. 1.

Ta6auua !

Napaeuus Ha Mecnosy, xI° (yucautenb) u yaedbHvle AapacHusd, kl[om?
Homepa (3HamMenaTeNb) B 3aBMCHMOCTH OT TOJALIHHB CHOf, M
TOYEK
10 15 20 25 30
775 5,92 3,08 140 1,00
! 0,39 0,30 0.15 0,07 0,05
‘ 25,90 18,85 10,20 5,20 3,00
2 1,29 0,94 651 0,26 0,15
42,80 134,20 16,80 8,90 5,65
3 2,14 7T 0,84 0,44 0,28
60,50 39,50 24,13 12,40
4 3,02 107 121 0.62 0l
56,60 35,00 23,32 12,10 7,70
5 9,84 179 | 1,16 0,61 0,39
39,50 29,66 15,53 8,60 5,10
6 1,97 1,48 0,46 043 0,25
; 21,51 15,91 8,32 3,90 2,10
1,07 0,79 0,42 0,19 0,10

PacnpeneneHve HanpsiKeHUH B 3aBUCHUMOCTH OT TOJMIIMHEL MOXYUIKH:
NoKa3aHo Ha puc. 3 W 4 (TPM YAENBHOM JaBJEHUM Ha TPYHT COOTBETCTBEM-
Ho 0,948 u 3,0 xl/cm?®). Hna npasuabHOro BhiGopa (GOPMBI KPHBOH CpaB-
EHBaeM JABa BUJAA 3aBUCHMOCTEN: :

y=ax
5%
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_ @/(%MQ
36
32
6 “Vew? 28 T\ A
10 \\
29 24
28 . \ \\
07 20 RN
06 16 \\
9 12 A\
04 T AN 1
03 08 — A 2
az - N
04 be "‘ \I:)
: ’ h.om ' .
N B ) ' BEERE h,om
0 15 20 25 30 0 5 0 5 20 25 30
Puc. 3. Puc. 4.
1 —go meromy M. B. KopcyHckoro; OGo3HaueHUss CM. Ha puc. 3.
2 — 3KCMepMMeHTaldbHble JAaHHbIE.
41
y =c -+ ax + bx? (2)
rie y — naBjeHue Ha Mecnosy, k[ (Wiau ymedbHOe naBnenue, xi/cm?);

X — TOJIIIHHA MOACTH/AIOLIETO CJOS, CM;
a, b u ¢ — KoppensinuoHuble K03 GULHEHTH.

Pelrenne MeronoM HaWMeHBIIMX KBAJpPAaTOB HaeT IPH HCIOJIb30BAHHH
3aucumocTa (1)

y = 20804 %%, (3)

rae Yy — KaBJeHue Ha Mecnosy, ki,
Ecnu BMecTO JaBJeHHWsl Ha Mec[o3y B3fAThb VyJeJbHOE NaBieHHe, ¢Gop-

Mynaa (3) npumMer BHI
y = 104x7%%, 4)
AHanoryHO onpefensis KO3(QQUUHEHTB 3aBUCHMOCTH (2), DOJyYHUM
opmyary
y = 108,9 — 5,8x 4 0,08x2. (5)
Jast npasusabHOro BHIGOpa SMIHPHYECKOH QOPMYJH ONpejelseM HX

norpettHOCTH (TabJ. 2).
ITorpemHocTb HAXOHM U3 3aBHCHMOCTH

E = /%Zp (6)

rHe 1 — YHCJA0 ONBITHBIX AAHHBIX;
p — OTKJIOHEHHUsI NOKa3aHUH.
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TaGauua 2
3navenus y K
X, CM SKCTepuMen- pacueTHe Pazuuua ou'llcif?éllfe‘ql.{rgll‘i
Tajdbible
60,00 0,50 0,25
10 60,50 58,00 71607 756
38,10 1,40 1,96
1 » - ? 1
5 39,50 39,90 0,40 0,16
) 24,40 0,27 6,07
20 2413 24,90 0,77 ,
13,30 0,90 0,81
2 d : -
2 12,40 13,90 1,50 2,25
8,50 0,40 0,16
: §1 d L e
0 /10 6,90 1,20 1,44
Bcero !1 —?ig—g—

MMpumeuaunne B uncaurene — Ranuele, HafileHHble MO

dopmyae (3); B sHamenarese — no dopmyae (5).

Hcnoawssyss ganuble Tadd. 2 M TOAcTaBass UX B (opmyay (6), noay-
unm E' 5 = 0,432 1 E(S) = 2,562. Kax snauo, dopmyna (3) maer morpe-
wocte B 6 pas menblle, yeMm (opmysaa (5), Mo3TOMYy NpPH pacueTe JAabJe-
HUSL Ha MecHo3y CcJeAyeT HpUMeHATh dopmyay (3), a Ipu onpeleneHuu
yIEeAbHOTO HaBjeHus — popmyay (4). YieabHele JaBjaeHHS 0L TOACTHIAN0-
WEM  CJI0eM, BbIUHCJEHHBIe IO pacuyeTHbIM (popmynam Hd  Tabaunam
M. B. Kopcynckoro *, okaszanuch OGJHSKMMH K 3KcliepuMeHTadbubiM, Tak,
cornacHo xanueiM M. b. KopcyHckoro, cocTaBiasiomiue HANPsAXKeHUs! B JIO-
fofl TOUKe HHIKHETQ CJI0S HMOJYIPOCTPAHCTBA (C JIOOLIM KOJHUECTBOM CJIOEB
onpeeNsOTCH 0 ClIenyollel hopMyle:

b+ — (1 —n
Pl s 1)
1 —+ by + by +

_J B’])a152<13n )-{-alS(‘ﬁq' )—{—051(;;9”. (N

Kosdpduurentrt a, b, ¢, ay, by, ¢1, S; 1 Sp onpenensiiorea u3 Tabaun |
19 M. B. KopcyHCKoro IMpu ycnosuu (puc. 2 u 5) =1, p =0, 1'5:75';

p E, _
0= % = F # OTHOUIEHUSIX MOjleell: 7 = 5, 7,9, 10; 12 u 14 nna
cros toamuuoil 10 cm Symem umers (u3 Taba. 2): a == 1,265; b = 1,220,

¢ =0,410; ai = 0,689; b, =10,807; c1=10,311. Koapduipentst S: u S, omnpe-
aenennsl w3 tadn., | M. B. Kopceyuexoro. IloacraBiss yKa3aHHble 3HAYeHHA
B hopmyay HampsikeHUH (7), IOIYIUM
'52( i ) T
\

__P[ms% -Sz<2'220)+ 0,410

0 1,640 1,640
+ 0,311 S'(1640” — P[0,77-S:(1,4) + 0,25-5, (0,6) +

+0,689-S, (1,1) +0,311-S, (0,61)] = — P-0,59.

1
,640

,807
1,640

z2=10

)+0689 s, (

*M. B. Kopcyncxui.
UIEHUH B MHOTOCJAOHHOM JIMHEHHO

Meroa uMCIEHHOrO ONpejeseHHst HaNpSIKeHHi M repese-
-1eopMHPYEMOM TPOCTPAHCTBE.
Ha Hay4HO-TEXHHYECKOM COBEIAHHH MO CTPOUTEbCTBY ABTOMOOHJBHBIX ZOPOD:.

«JIoKJaasl H COOBIIeHHT
M., 1962.
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Puc. 5. Pacuernas cxema Puc. 6. Kpusnle onpenenenus
HanpsKeHun, MHHUMAJBHON TOJIHHDL CJIOS
[0 Harpyske.

I--4a oano 3aZHee KOJeECO;
2—na naBa COapeHHEIX 3aAHHX XoJeca.

[Npuanman aas asromobuis MA3-501 yaenbHoe naeienne 6 xl/cm?,
Oynem UMeTh o,_,, = —0,59-6 = — 3,540 xl[cm2.

Taxum xe cmocobomM HafileHW HANPSXKEHHs AN OCTAJABHBIX CJ0€s;
KOTOpBle cOCTaBuiu: o,_ = —2,400 x['/cm?; o,_, = —1,446 kllcm?;o, 5 =
= —0,864 kl'/cm?; o, 4 = —0,636 xl'/cu?.

W3 puc. 3 ¥ 4 BUAHO, UTO SKCIEPUMEHTAJNbHbE U TEOPETHUECKHE KPH-
Bble MMEIOT OAMHAKOBYID (POpPMY, IIPHYeM TeOPeTHUYEeCKH OlpejeseHHble Ha-
IIPSTKEHUsT HECKOJBKO BBIIE 3KCHEPHMEHTAJbHLIX. IJTO OOBLACHAETCS TeM,
YTO TONCTHJIAIONIMI CJACH COCTOHT M3 JADPEBECHBIX OTXOJAOB, KOTODhIe Mepe-
pacrpepessioT U CHUXKAT y/eJbHble NaBJACHHS Ha [PYHT.

TTo MakcuMaJbHOMY ViaenbHOMY JaBdeHHo (taba. 1) ompenensiem
HArPy3Ky Ha KOJEeCO B 3aBHCHMOCTH OT TOJIIMHBEI c/ios. Ecam npu cioe
toamunofl 10 ¢cu u Harpyske Ha ABa clapeHHble 3ajgHue koseca 4334 kI’
‘yoenabHoe JNaBaenue cocTaBuwio 3,02 xlfcm?, To TP 3TOM Ke YJEJbHOM
JNA4BJEHHH C TOBBIIUCHMEM TOJINMHBI CJ0S HArpy3Ka MoOxKeT OBLITH O0Jblle
Ha BeJUUHHY PA3HULUBI B YAEJbHBIX AABJEHUSIX MEXKAY CJIOSAMH, a UMEHHO,
aas caos 15 cm oma cocrarut 6600 xI7 w T. A. Boucass raxum odpaszom
Harpysky IJs Bcex cjoes u oOpabarbiBas AaHHBIC 410 METOMY HAHMEHBIIUX
KBaJpPaToB, HAXONUM 34BUCUMOCTb TOJILWHLL MOJCTHAAIOULErO CJI0A OT Ha-
TPY3KH Ha KoJeco aBTomMoOujst (puc. 6), KoTopas Bbipaxkaercs GopMyJiofi

=

2 .
Q —_—
h=V7Q, (8)
rae ‘ h—TOJILLLI/IHa IIOJACTHUHHAAKULETO CJ0OA I‘lOLLyLHKH, CM;
Q — Harpyska Ha JBa CapeHHble 3ajHHe KoJeca, 7.
3Haﬂ Harpysxy Ha [JBa CHapEHHbIe 3agHue KoJeca aBTOMO6HHH, Jige)
S'TOIjI'(bOpMy.HE JerkKo OHpeILe.JIHTb TOJIIH,HHy NOoACTHUJJAUIETO CJ04.

[TocTynnaa B. pefakiuio
30 asrycra 1966 r.



U3BECTHUA BBICUHIUX YYEBHbBIX 3ABEJEHUHK

N1 JECHOWM JXYPHAJ 1968

YK 625.75

nYTH UCNOCJb30BAHUA JUTHOCOIEPXALUMX OTXOJOB
B JOPO)KHOM CTPOUTEJIBCTBE

5. B. BECEJIOB, JI. A. CABEJIBEBA
(CesHUMIT)

CTpouTe/bCTBO JIECOBO3HBIX aBTOAOPOr ¢ KalKTaAbHBIMH NOKDPBITHIMHE
1pe0yeT 3HAYHTENbHBIX 3aTPaT W OCYIECTBJSAETCHA, KaK IIPaBHJIO, TOJbKO
NpH OPTaHM3&UUH HOBHIX JIECO3aTOTOBHUTENBHBIX NPEANPUATHH ¢ OOJbLIUME
obbeMaMu mpousBojacTsa. [Ipobaema Hambojsee SKOHOMHUHOIO YJYyUIICHHUS
I'PYHTOBBIX ¥ TPABHUIIHBIX JOPOr MOKeT ObITh paspelleHa TOJbKO IIyTeM
MCKYCCTBEHHOTO VKPENJEHHA MPYHTOB M IDABHHAHBIX CMecell BKyLUIHMMH Ma-
TepUaiaMu, KOTOPBIE NOJYYAIH BeCHMa IIMPOKOe DaCHpOCTPaHeHHe IIpH
VAYUIIEHHH A0POT OOILETO M0/NL30BaHHUS.

Hapsiny ¢ mpuMeHeHHeM LieMeHTa, MJast YJVUIIeHHs IPOe3Kefl yacTH
JIECOBOBHBIX aBTOMOOUABHBLIX AOPOT MOIYT OLITh HCNONb30BAHBL OTXOABL XU-
MUYECKOH TepepaBoTKYU JPEBECHHBI, PECYPChi KOTOphIX obmupHbl. Mmeercs
TOJOKUTEIbHLIT 3apyOeKHBI ONBIT NPUMeHEeRHs CyJAbQHTHBIX ILEJ0KOB
i YKpPeIrJieHus AOPOT, ONHAKO B HAllefl CTpaHe OHM MJs 3TOH UeJdd He
HCIIOJIB3YIOTCS, XOTSI YTHAH3AUUS HX MPEeICTaB/IseT WHTepec.

B na6oparopun popoxxubeix nokpoithii CesBHMMIIa uayuasoch Bausanue
JUrHOCY/Ib(POHATOB HAa OCHOBHBIE (DU3MKO-XMMUYECKHE H BOJAHBIE CBOHCTBA
TPYHTOB, 4 TaKKe MeTOAB yKperseHuss HXx KoHuentpartamu CCD u Bos-
MOXKHOCTH npuMeHenust 106asok CCB u rugpoaus3Horo JMrHUHA AJds IO-
BHIIIEHUST [IPOYHOCTHBIX CBONCTB TPYHTOB, YKpeNnJdeHHBIX H3BecTblo. OCHOB-
Hple H3MYECKHe ¥ BOJHBIE CBOHCTBA TPYHTOB, KakK HeoOpaOOTaHHBIX, TaK H
obpaboranunx pobapkamu CCD, onpenensinu no meroauke B. JI. Jlomran-
se 8], a xumuyeckue — corsiacHo pykoBoacTBY E. B. Apunymxunoft {2].
HMaroroBienue TPYHTOBHX 00pasloB, YKPeNJeHHbIX JA00aBKaMH BSKYLIUX
BEHIECTB, NpOBeleHHe 1abopaTOpPHBIX HCMBITAHKHM, a TaxkKe NOpsAI0K obpa-
00TKH M OIIEHKH 9KCTEPHUMEHTAJNbHBIX JAHHBIX OTBEYaJH JefCTBYIONIHM
' CTAHZAPTHBIM HOopMmam ¥ uHCTpykumsam [3], [9]. ¥Yeranosiaewo, uro noGaBky
CCB, agcopOHpysich HA YacTHIaX TPYHTA, AUCIHSPTHPYIOT UX, YBEAUUUBAIOT
KOMHUECTBO XUMHYECKH CBSA3AHHON BOAB! U MPOUYHO BXOAAT B ITOIVIOUIAIOUWIMI
KOMIUIEKC TPYHTa, U3MeHsad ero ¢usmvueckue cBoicTBa (Tabu. 1).

TaG6aunnma 1

Jlosuporka | MakcumaabHas | KoauwecTBo EMKOCTB Koogpuunenr duanrpausn, cajces

CCE or Be- | MoaekyaspHas XHMHYCCKH MOTAOLLCHM,

€a rpyHTa, BJATOEMKOCTD, CBSI3aHHO#M M2-3K8
o/n 0 o BOJAHI, 0/0 Ha 100 2 I‘pyHTa Ang CYrauHkKa g cynecu
0,0 10,0 4,30 12,56 23 x 1078 22 X107
0,5 10,5 4,75 14,09 0,68 % 108 1.2 x 1074
1,0 11,0 5,07 14,34 0,65 x 10~ 0,53 x 10~*
2,0 11,7 6,24 15,11 0,05 x 1078 0,03 x 1074
4,0 11,9 7,14 15,77 5,65 x 10~° 8,95 % 1078
60 12,3 9,97 16,73 0,79 x 10~° 4,33 x 1076
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Ilpu sToM KOpeHHbIM 0OGpa-

T T 30M U3MEHAETCst OTHOLIEHHE TPyH-

%0 .y 2 Ta K Boge. Ecau o6plyHO I'pyHT

’ / MOJHOCTBIO pa3MoOKaeT B Teue-

80— A HHH S i HHE yYaca, TO 1pu obpaborke

z M* P ero 3% CCB rpynrosbe o0pas-

- " , ubl 3a 12 cyrok mpebbiBaHHSA B

S 4 sBone TtepswoT okolo 40Y% Beca

§60 al (puc. 1). 310 obbACHAETCH yBe-

R 5 . JUYEHHEM KOJHYeCTBa TBEpPHO-

¥ Sh) CBSI3AHHOA  BOMHI, KOoTOpasn

T uw 11 yMeHbLIaeT MHTPALHI CBOOOA-

= HOIl BOAH B QIOpAax TPYHTaA U 3a+

E, 30 — TPYJAHSAET ee AOCTYN K YacTHiuam
o / 113BHeE. ‘

% P77l VKazauHoe NpeANOJOKeH e

0 NOATBEPKAAETCS NAHHBIMH OMbl-

L4 TOB TO onpeieneniio ¢uabrpa-

2 le LJ_L“ UHOHHOH OMOCOGHOCTH 0Opado-

10 02 0 0" tamHBIX  TpyHTOB  (Tabda. 1) n

Bpems pasmonarus, mun N0 pes3yabTaraM YCTAHOBJEHU

BBICOTHl  KaMUUISIPHOTO NORHS-

Puc. 1. PasmoxaHHe TIpyHTOBBLIX 06Da3iloB TMSI BOALL B CPYHTax (puc. 2).

B 33BHCHMOCTH OT BpEMEHH HaXVO)K,VIGH}[H HX P E‘CJU/{ B HEO(’) aéo‘TaHHOM CYLJIH-

Boje (14s CyrNHHKA). P y

'] — neo6paBoTanuptii rpyHT; 2 — o6pafioTanuptit 0,5% HUCTOM Ppy‘HT‘@ ﬂp!H Ka[rmmmp-

CCB., 3— 1% CCB; {— 2% CCB: 65— 3% CCb. HOM BOJOHACHILEHHH B TeyeHHe

JBYX MecsileB BoJa MOAHHMAET-

cst Ha 130 cum, 1o npu obpadorke ero 2% CCD W npu Tex Ke YCAOBHSX
YBJaXHEHUS TOABKO n0 25 cm.

140—T me T T T
A
120
z
& 00—
8 Q
o
=z 8
& y
3 @ alllE
< t/% »
IS} H ;
E = anihi 7 5 Puc. 2. 3aBUCUMOCTH BbICOTDLI
e L eed )""‘»—-‘ KAMUJTAPHOTC  TOLHATHS
@ A =l 3] BOAB B IPYHTAX OT BpeMeny
Rl L F BOJ,0HACHIILIEHHS],
- .
= < 1] 3 3 5 1 — cyrannok 1-1@06;1296077%;1%11“4;
1 2— oBpaboranknit 2% CCB:
0 v 0 'U‘ 0 3 — cynech HeoOpaloTaHHan:
Bp?m?. MUKW 4 — otpadoTanuasn 2% CCB.

CrnocoGHoCTh JUrHOCYIb(GOHATOB 3aTPYAHATE (ePeNBUIKEHHE BOAbI B
TPYHTaX MOKeT ObiTh HOMOJAb30BARA MJA NPeLOXPAHEHHS OT YBJAMHCHHA
CHM3Y BEpXHHX CJOeB IPYHTa 3eMJISTHOrO II0J0THA NyTeMm YCTpOHCTBA B
TeJe HACHIMY M30JMUPYIONIHX MPOCTIOeK H3 TPYHTa, 006pabd0TaHHOTO A002BKa-
mu cyabdurhoro weqoka uau CCB. B pesyabrare Takod 06padOTKH YMeHb-
IAeTCsi BO3MOMKHOCTb MOPO3HOrO NyueHuss TPyHTOB [l], uro mMeer HemaJso-
Ba;KHOE 3HaUeHHe.

I1pu ycTpoiicTBe JOPOKHBIX KOHCTPYKUHI M3 TPYHTOB, 0OPadOTAHHBIX
woHuenTpatamu CCDB, ceppe3Horo pHuMaHHa 3aCHyXKHBAWOT [BAa METOA&
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ykpenjeHus. IlepBniit 3ax/awouaercss B TePMONOJHMEpH3alHH JHTHOCYJb(O-
#aros nyrem nporpesa npyHra ¢ CCbB. [IpumeHesrde 3TOro Metoma 3a-
TPYAHEHO, BCAeNCTRHe OO0JBIINX 3aTpaT TENJIOBOH 3Heprud s nporpepa
IPYHTa IO HeoOX0AMMOil TeMnepaTypbl Ha BCIO TOJIIYHY CJOsS JOPOKHOTO
ocHoBaHus, Bropoli Meron, ocnopanubiii Ha 006paboTKe JUTHOCYJAbPOHATOE
CONSIMH XPOMA, NpeBpallatoUIMMU JHTHHHHbIE OPOAYKTHL B BOAOHEPACTBO-
pEMBble reqd, npemaokuan E. Antmo u P. Pomup. IlpoBepka aroro meToga
8 IHUMMD n YpaibokoM HHCTUTYTe KOMMYHajbHOTO xo3sfictea [6), [7]
npuBesa K O0HAJe:KMBAIOWIMM BBIBOILAM, KOTODBHIE, OJHAKO, elle He OBLIN
JOCTATOUYHEIMH /LTSI PEKOMEHJAUHUH IPOH3BOACTBY.

Uccnenorauns, nposenenusie namu B CesHMMIIe, nossoanau ycosep-
LIEHCTBOBAThL 3TOT METOX, CHU3UTH CTOMMOCTL 00paloTKU TPyHTa M IOBbI-
CHTb ero npounocte. Ecau no merony IIHUWIMD nas yBennuenunss npovHo-
CTH YKPEeIJIEHHOTO TPYHTAa, QOCTHTaeMOW MyTeM 3aMEHbl HOHA KaJblIus B
AHCHOCYALGOHOBOM KoMIJeKce 6Gapjbl KaTHCHOM OoJiee BLICOKOI BaJjeHT-
HOCTH, B CMech BBOAWJHM AOO0AaBKM XJOPHOTO ’Kejesda, TO TJIO MeTOdy
CesHMMITa — no6aBku ruapoansioro Jurinda. [loBoliieHye NPOYHOCTH B
3TOM CJyyae NMPOUCXOIUT, BO-IIePBbIX, B Pe3y/bTaTe TOTC, YTO BOJOKHHCTLIE
YaCTHULl JUTHHEA, 00pasysi THOKHHA NPOCTPAHCTBEHHBI!I KapKac, BOCHPHHH-
MalT Ha cefa H YMEHbIIAIOT BHYTPEHHME HaNpPsIXKeHHsl, BO3HHMKalOUlMe
BcaesCTBUE JeDOPMHPOBAHUS Tefis NPU ero CTapeHuH; BO-BTOPBIX, FHAPO-
JAM3HLIL JUTHWH, o0Jajas Xxopoilell agcopOLHOHHON CMOCOOHOCTBIO, aacop-
GupyeT Ha cBOeil NOBEPXHOCTH YACTHLLI BOIB M NMOALep/KuBaeT, Gaaroiaps
5TOMY, NOCTOSIHHbLIE BJIAXKHLIE YCJOBHS, NPENsATCTBYIOHIHE CTapeHHIo Tead.

[ipemBaputenpHas NpoBepKa I3TOTC MeTOHa TNOKasaJja, uTo ecsin KO-
TPOABHBL JUTHOCYAb(OHOBLINA Telb TOCTe CTAPEHHs IpeicTaBiseT cobof
QUeHb XDYNKHII MaTepuasJ ¢ 4epHOo-6JecTAUIMM H3J0MOM H MHOTOUYHCJ/eH-
HBIMH TPCeUIMHAMM YCajiKH, TO redb ¢ 200aBxoil I'HADPOAMZHOIO JINIHUHA
HMeeT TeMHO-OVpYI0 OKpacky W ofJafaeT 3HAUHTENbHOH [IOTHOCTBIO H
MEXaHUUYeCKOH MPOYHOCTBIO, VCHBITaHHST BOZOHACKILIEHHBIX  I'PYHTOBLIX 0O-
Pa3LeB Ha APOUHOCTb NpH CxkKaTuu (TabJs. 2) noxkasanH, yTo LOOaBKH THI-
posanzHOTo gauredHa B kosuuectBe 0,5—1,0% oT Beca TpyHTa AaKOT npu-
POCT MPOUHOCTH YKPerJeHHOro rpyHTa B npegesnax 45—70% (mimkuuil npe-
JieJl OTHOCUTCA K CYilecyaHOMY TPYHTY, BepXHHI — K cyranmaucromy). Josu-
poBka CCD B nepecuere Ha cyxoe Bemecrso —4%.

Tadanna 2
Jlo3KpoBKa Mpenes npoynocTH oﬁ[{:xauoB ’
Hanwenobanue rpynra THIPOAHSHOTD | W AARpOBKE OnxpoMaTh
H ero OCHOBHBIE CBOWCTBa gpciaz, Kaams, 9y Cyxoro BelueCTBA
1y K BECy 0
: rpyHTa 0,5 | 1,0 i 1,5

Cynecs 0,00 3,1 16,3 17,1
(onTUManpbHas BJAWKHOCTL 0,25 3,8 17,9 19,2
W= 10,5%; 0.50 45 20,4 24’5
YUCIO0 NARCTUYHOCTH 4,7; 1,00 2,1 16,2 15,8
pH 6,8)

CyrInuHOK 0,00 11,0 14,6 20,3
(onTuMaabHask BAAKHOCTD 0,25 16,3 25,0 26,0
W =13,5%; 0,50 17,9 24,4 24,2
qHCAO nmaactuuhHoctd 11,5, 1,00 11,7 25,2 26,2
pH=6, 0)

IpyHTHl, yKpennenuoie kKouienrparamu CCDH no ykasaHHOMYy METOLY,
HMEIOT NPOYHOCTh, cooTBercrBylomyio II—III knmaccy mpouHOCTH IpPYHTOB,
VKPEMJIEHHbIX MHUHEpaJjibHbIMH BSIXKYILHMY, W MOTYT OBbITh HCNOAB30BAHLI
IJS YCTPOMCTBa AODPOKHBIX OCHOBAHHMEI W OO0JIErUeHHbLIX MNOKPBITHH J1eCo-
BO3HBIX aBTOMOGHJIBHLIX AOPOT.
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TeopeTnueckde INpeicTaBjieHUs 06 apMUPYIOHIeH DOJSW THIPOJHIHOTO
JUTHHHA B YKDeIJICHHOM TpPYHTe MOCIYXKHJU OCHOBOH [Jsi pa3paboTku
cocofa TOBBIILIEHHS TPOYHOCTH H MOPO3OCTOMKOCTH TPYHTOB, YKpEIJeH-
HBIX u3BecThio [4]. 3xech, KAk # B DpeAbAylleM cnocofe, BOJOKHMCTHIE 4a-
CTHUB! JIUTHWHA - VMEHBIIAIOT BHYTPEHHHME HATPsKEHUs, BOZHUKAIWOUIHE B pe--
3yJbTaTe HENOJHOH THApaTaluy OKHCH °KaJbLUsd B YIJIOTHEHHOM H3BeCT-
KOBOM TDYHTE, H CHOCOOCTBYIOT NOBBIIIEHHIO BCeX (H3HKO-MEeXAHHUECKUX
¢BOMcTB yKperueHuoro rpyHta. OnTrManbHas AO3HPOBKA JAHTHHHA JJIsl He-
CBA3HBIX TpyHTOB cocrasisger 0,5—1,0% or Beca TpyHTa, A CBSA3HBIX —
1,6—3,0%.

B npcH3BOACTBEHHBIX YCJOBHSIX 3TOT MeToh Onli HpoBeped B 1962 r.
Ha Kopa6aesckoil aBTosecoBosHo#i mopore Ha yuacrke 200 noe. m 6bLIO
MOCTPOEHO H3BECTe-TPYHTOBOEe ocHoBaHHe ¢ 0,5%-Hoi no6GaBkoil THAPOJIHS-
Horo JsuremHa. B 1963 r. Ha Hero OblJI IOJIOXKEH TIPHPOJHBIN H3BECTHAKO-
sblll 1e6eHb. B HacToAllee BPeMsT YUACTOK AKCIAYATHPYETCS M HAXOAUTCS -
B XOpOoUIeM COCTOSIHMH.

3HauuTesbHO GOJbllee YBeJAHYEHHE INPOYHOCTH H3BECTKOBAHHBLIX TPYH-
TOB MOJXKHO NMOJNYUUTH, €CJIH B H3BECTE-TPYHTOBYIO CMeCh BBECTH HeGoJibliike
nodaBku CCB wu xjopuctoro kaabnus., Tak, UpH YKPEMJIEHUH [bJIEBATOrO
cyraneka 10% wu3BeCTM NMPOYHOCTH TOCAE NSATH LMKJIOB 3aMOPAKHBAHUST —
orrauBanusi cocrasaser 20 xl)/cm?, a npu BBemeHuu B Ty ke cmech 0;1%
CCB u 1,0% xaopucroro kaabuud — 74 kl[cm?.

B mpenecce meTanbHBIX AaBOpPaTOPHBIX HCCAENOBAHUH Oblia BbIBJEHA
($HU3NKO-XUMHUYECKast CYLIHOCTh JEHCTBUSA KaxAoH u3 3THX J06aBOK HA THA-
paTalnio HU3BECTH.

CyuandutHo-cnnpToBast 6apia, ABASIOWASCS [HOBEPXHOCTHO-AKTHBHLIM BELIECTBOM, ¢ OA-
HOH CTOPOHBI, AHCHEPTHPYET H3BECTKOBhbie YACTHLBEl H YBeAUYHBAET UYHCJIO KOHTAaKTOB cpac-
TaHHS KPHCTAJIOB B €AHHHIIE o6beMa, C JAPYroH, 3aMeassia POCT KPHCTAJLIOB H H3MeHssl
ux ¢opmy, obecneunBaer 06pasoBaHHe MEIKOIEPHUCTON HUTEBHAHON KPHCTAJNHM3ALKOHHOM
CTPYKTYDBl 3aTBepaeBuiero ussecre-rpyHTa [5] Ilepenserenne BBITAHYTHIX KDPHCTAJJIHKOB
LPUBOAKT KaK OBl K ecTecTBeHHOH MWKPOapMHDOBKe CTPYKTYphl M obecneurnBaeT, Gjarogaps
9TOMY, NOBEHIIEHHE (PU3HKO-MEXaHHUECKUX CBOMNCTB « H3BECTE-IPYHTA.

XJopHCTBI KasdblHi, CMOCOGCTBYSI PACTBOPEHHIO HM3BECTH, YCKOpSIET NPOLECCH 06paso-
BaHHA aACOPOLHOHHBIX MJIEHOK Ha MMOBEPXHOCTH TPYHTOBBIX YACTHI H IPOLECCHl KOoaryJs-
LMK BBICOKOJHCMIEPCHON UacTH TpyHTa. Kpome TOro, XJODHUCTHIE KaJbLUHil B COYETAHHH
¢ H3BeCTbI0 CnocofeH 06pa3oBBIBATH OKCUXJOPHIBI KaJbLHA, KOTOpPble B HauyalpHOH CTa-
IMH TBEPAEHHS CO3RAIOT JKECTKHH CKeJeT, CHOCOOCTBYIOUIMH YHpPOUHEHHIO H3BECTe-IPYHTA.

Pesyabrare nabopaTopHeix padoT OLIIM NMPOBEPEHBl .HA OMLITHOM yua-
CTKe, nocTpoeHHOM B 1963 r. Ha jopore oO0liero mosib30BaHHUsT ApxaH-
reabcK — KockoBo. OnplTHBIE yuacTok mpoTsskenuem 200 noe. m cocTosin u3
IBYX DABHBIX CeKUHI: ¢ MOKPHITHEM U3 H3BecTe-rpyHTa ¢ jgoBaBkamu CCH
M XJOPHCTOrO KaJbUHsT H C TOKPBITHUEM M3 LEMEHTO-TPYHTa ¢ ToGaBKoll
CaCls. Ceepxy moxpbiTHe Ha 00euX CEeKUHAX OblJIO 3alIHIIEHO CJI0E€M H3HO-
ca W3 ONTHManAbHOIl rpaBHiiHON cMecu ToaimHON 5 cm. ONBITHBIN yyacToOX
npuHsaT Komuccued OOJDOpynpaBIeHHs C XOpolie#l ONEHKOH U CJAaH B 3KC-
nayarauuio B Hoabpe 1964 r. Bo BpeMs CTPOHTENBCTBA MO Y4YaCTKY OBLIO
soiBezedo Oovsee 120 Thic. 7 rpyHTa. Ilepuoanueckme obciefoBanus yua-
CTKa M HCIILITAHUS €r0 B MEePHOAbl MAKCHMAaJbHOTO YBJAAXHEHHS TPYHTOB
NOKa3aJjdH, YTO MOJAYJAb He(opMalliil COOTBETCTBYET pacueTHOMY (u3BecTe-
TPYHTOBAs CEKLUS) M IPEBHILAET ero (IeMeHTO-TPYHTOBAf CEKILHs), a IHOo-
BEPXHOCTL IIPOe3)KeH yacTH He uMeeT KakKuUX-Jub0 3aMeTHHIX Aedopmaunuil.
B HacTrofllee BpeMsl yuaCTOK HHTEHCHBHO IKCINYATHPYETCA M HAXOMLHUTCS
5 XOPOIIEM COCTOSIHHH. ’

SKOHOMHYECKHE PaCueThl TOKa3aJjH, YTO 3KOHOMUS OT 3aMEeHbl. npmso3-
HBIX TPaBUHHBIX MaTEPHANOB H MeCKA YKPEIJEHHBIM TPYHTOM COCTABJASIOT
7,28 ToIC. py6. Ha 1 K.
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[IpoBeneHHBIE HCCAENOBAHHS, a TaKKe AHAJAH3 JUTEPATYPHBEIX LAHHbBIX
7103BOJISIIOT HAMeTHTh KOHKDeTHble NMYTH HCHOJb30BAHUA JUTHOCOAEpKALHUY
OTXOAOB B [IOPOXHOM CTPOUTENbCTBe, OTXOAB CYJb(MUTHO-LENNION03HBIX U
CYAbOUTHO-CHHPTOBLIX 3aBOJAOB (CYJAb(QUTHBUT WEA0K, CYJAbLPHTHO-CHHPTO-
gast Gapia W NOCAeNpOXHxeBast OpaxKka), pasiuvyaloulvecs JHIIL KOHLEH-
Tpauuel ¥ CoLepKaHueM peAYIUPYIOIIMX BENIeCTB, 11eJecoo6pa3Ho HCTOJb-
20BaTth AJsi: 1) NpHUAAHWA TPYHTaM 3e€MJSHOTO ITOJOTHA BOLOYCTOMUHBOCTH
¥ CTOHKOCTH TpPOTHB MOPO3HOTO TyueHHsi MyTeM YCTPONCTBA B Tese HAaChI-
MH H3OJUPYIOILUX TPOCAOeK M3 00padOTAaHHOrO0 HMH TPYHTA, 2) yayulle-
HUSI 9KCIIYyaTAMOHHBIX KauecTB NPoe3skKell 4acTu TPYHTOBLIX H TPaBHHAHBIN
HECOBO3HBIX Aopor (ofecnulidBaHAe W CBS3bLIBAHUE BEPXHETO CJA0S TPYHTA)
fyTeM pasJuBa 107 UX NMOBEPXHOCTH KOHUEHTpHpoBaHHBIX (X0 50%) orxo-
10B B KoanyectBe 5—7 24 Ha | m?; 3) ykpemJieuus TPYHTOB mpoesxell ya-
CTH JOpOTH COBMECTHO C HebOOAbIIMMYK H0DABKAaMH COEJHWHEHMI IIECTHBA-.
JEHTHOrO XpOMa W THUAPOJN3HOTO JUTHWHA Jinbo ¢ mocjefyiomedl tepMmHue-
cKo#f 00paboTkoit TpyHTOBOM cMecH jmo temnepatrypot 350°C; 4) yBesnnue-
HHsl TIPOYHOCTH ¥ MOPO3OCTOHKOCTH IPYHTOB, VKPEIJIEHHBIX MHHEpadbHbIMY
PSOKYIMUMH BellecTBAMY, U JOPOMKHBIX OETOHOB TYyTEeM HCHO/Nb30BAHUA HX
E KauecTBe IJACTU(MHUUUPYIOIIUX H [OBEPXHOCTHO-aKTHBHHIX  L00aBOK
(0,1—0,5% K tiementy). '

Otxon THAPOJAU3HOrO NPOU3BOACTBA — TMAPOJM3HEIH JIUTHWH — CJe-
NyeT HCMOJIb30BATH B KAaUeCTBE BOJOKHUCTOI apMUpyoliell Ho6aBKu IpPH
YKDENNeHHH TPYHTOB MHHEPAJbHLIMH M TOJAMEDHLIMH BAXKYUIHMH Mate-
prHanaMi ¢ Lesablo NPeJOXPaHECHHsA CTPYKTYPBI TBEDPJEHUs OT pa3pPyLIEHHs b
pe3ysnbTaTe BO3HHKHOBEHHS B HEH BHYTPEHHUX pACTATHBAIOLIMX HAMpsIXKe-
HUA ¥ ycagoumbiX TpemuH. OnTHManbHasi N03NPOBKA JHTHHHA /IS HECBSS-
HBIX TpyHTOB cocrasasier 0,5—1,0% ot Beca rpydra, 4js CBA3HbLIX —-
1,5--3,0%.

B 3akaouenue claelyer ckasaTh, UYTO CKeNTHUECKOe OTHOLIeHMe psija
pPabOTHHKOB 1LIENJI0I03HO-0YMakKHOA TDPOMBILJICHHOCTH K IIEPCHEKTUBE KC-
MOMb3CBAHUS CYAbGUTHBIX Ien0KOB 1 KoHleHTpaToB CCHB B cTpouTenbHO
npaxTHke HeoOOCHOBaHHO. ['0BOpPSA O GOABLIIOH BLIFOAE BhIpAlMBAHHUS KOD-
MOBBIX JAPOXCKeH Ha CyabhuTHO-cnupToBOi Gapne, OHH He YUMTHIBAIOT
TOro OBCTOSITENBCTBA, HTO MOCIAEAPOXKIKeBasi Opa)KKa MOMKeT HailTH IIMpO-
KOe TPHUMEHEHUe B CTPOHUTENbHOM IPOU3BOJCTBE, TAK KAK B Hell OTCYyTCT-
BRYIOT BpejHble AJAsl TBEPAEHHS LleMEeHTOB pelYLUHPYIOLMe BellecTBa.
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'K BOINPOCY O CTABHJIN3AUMHU
JXKEJIESHOJOPO)XHOTO NYTU Y3KOM KOJIEU
B NPOUECCE PEMOHTA NIYTH

B. H EPEMHYER, FO. A. CABEJIBEB
(CesHUUII)

Hns u3yuennsi Bonpoca O CTaOWIH3ALUMHM NYTH JECOBO3HBIX Y3KOKOJEii-
HBIX KeJIe3HBIX JOpPOT B HOCJEPEMOHTHBII TepUHON Na6opaToOpusi CTPOHTENb-
cTBa M akcmiayatauuu jgopor CeBHMUIla B cezon nmyreBeix pabor 1964 r.
npoBeJa SKCIEPHUMEHTB Ha VKA BepXOBCKOro OUBITHOIQ JecnpoMxo3a.

OnwiTHBIE yuacTKH NyTH ObLIH BEGPaHl #a 10 xa MarucTpaau gOpPOTH.
XapakTepHCTHKa Y4YacTKOB: pesbebt Thna P18, uuciao wmnan ma 1, km—
1500, Gannacr-—mnecok cpefHell KpymHOCTH, uwinaJdsl fAepeBsiHHble, Ha
BHIOpAHHLIX yYyacTKaxX IJIMHOA 110 24 m AJst CDAaBHeHMsI NYTh DEMOHTHPO-
BaJX MAlUMHHBIM M PYUYHBIM CHOCOOOM. PefbCo-IITAaNbHYIO PellieTky MOXHU-
MaJad Ha CJIoH cBexero dajuacta BwicoToll a0 10 cu 1 ynaorHsau Oaltmaacrt
nox ummaJjamd. [lpy mamuHHOM crnocode HCNOJAB3CBAN NYTEPEMOHTHYIO
mamwuny yxa koucrpykuuu CesHMMUIIa. Tlpu pyusom cmnocobe peMoHTa
NyTb MOJHUMAaJK BHHTOBBIMM JOMKpaTaMu, 0asacT moj WIfasaMu yojoT-
HAJNH MaxoOBbIMI IIOAOOHKAMM [0 CYIIECTBVIOUIEH TEXHOJOTHH IMPOU3BON-
cTBa pador.

Ocanku TYyTH HA OUBITHBIX YYaCTKaX H3MEpsiad ¢ THOMOLLbIO (DJeKCo-
METpOB, TNPEJCTABJASIOWNX co00il cBaliky JAvaMerpom 22 mm, JJHHON

T 5 r
jﬁ [t
T 7

'{T—

Puc. 1.
a — 1 nonoxKenue — mepes NPOXOZOM Mnoezpa: 06— 11 0oJa0-
KEHHe — poclie npoxoxa noesfna . (otcder Y ); 6 — 11t no-

1
JIOXKeHHe — MoCjqe Mnpoxoaa mnmoesna (OTHeT YOCT).
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Puc. 2.

750 mM, Ha ONMH KOHEL KOTOPOil HaleBaeTCs NOANDYKMHEHHAs BTYJAKA L
cronopHoe koJbuo. C momowpio ¢JeKCcoMeTpoB, Kak BUIHO mu3 puc.l,q,
6, 8, DUKCUpDYeTCsi ynpyrasi M OCTaTouHasi ocafxa nytu B mm. OrTcyers
no ¢uieKcoMerpaM CHUMAaJM MEDHLIM KAMHOM ¢ TouHocThlo nHo 0,2 mam. Ha
ONBITHBIX yuacTkax (/ekcoMerpul 3abuBanu uepez 6anlacTHYIO HPUSMY B
3eMJIIHOE NOJOTHO Nno oOeHM HHTKaM TyTH APYT NPOTHB APyra MmO Cxeme,
IpHBeLeHHON Ha pHuc. 2.

IToxasanug no ¢JiekcOMEeTpaM CHHMAaJd B NePBLIT AeHb NOcjde Mpo-
NyCKa NepBOTO M BTOPOro HOE3M0B M Ha BTODOIT JeHb YTPOM, BHOCAENCTBUH
llocJle TPONYyCKa MO ONBITHBIM yyacTKaMm 03 0,7; 10,0; 12,4; 13,2; 16,7;
26,0; 27,3 ThiC. M3 IpEBECHHDI.

B pesyapTaTe ONbITOB NOJMYYEHB! CJAEIYIOIIHE XapaKTEPHCTHKY IKejJes-
HOZOPOJKHOTO TYTH: TNOJHBIE TNpornGur nyte Y, ynpyrae nepopmauui

nyta Y., ocraTouhble pedopmauun nyta Y, . BoiancieHHbie cpepnue

3HAUEHUs OCTATOUHBIX Aedopmauuii ¥ npuseness B TalJ. 1.

Ta6aunuma !

Konunuecrso ape- Besinunua ocratounoil ped.opMauun, mm
BeCHHBI, LPONY-
1eHHOH no
ONITHBIM YYaCTK3M,! NpPaBOA HATKH | JAeBOH HHTKH cpelHss
THC. M°

5,7 6.2 59

03 20 20 20

86 70 68

0.7 2.6 30 28

10,5 10,5 10,5

+ 10,0 - p— _
124 52 50 3y

132 1,1 ns n2

6 —_— — J—

167 6,5 6,7 6,6

26,0 — S —_

7.2 73 7.2

27,3 123 123 123

IIpumevanne B naucantene — gannbie Ags pyu-
HOro crocofa peMoHTa; B 3HaMeHaTese — AJs MAUIKHHOTO.

ITo Ta6AMYHBIM JaHHBIM IIOCTPOEH TrpadUK HAKOIJIEHHS OCTaTOYHOIT
nedpopManuu OyTH Yoo B 3aBHCHMOCTH OT KOJMUECTBA IMPONYLIEHHOTO
rpysa Q i yYaCTKOB C MAlMHHBIM M PYYHBIM CHOCOGOM pEeMOHTa TNyTH

(puc. 3).
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Puc. 3.

71— pyunoli cmoco6 pemonTta: 2 — MawWMHABIH.

M3 amaansa npubefeHHOTO TpaduKa BHIHO, yTo HabIIOLAOTCS ABX
nepuofa crabuiansauuu nyti: I — o npomnycka 5,0 teic. m3 apeBecuHB —
xapakTepusyercss OBICTPBIM POCTOM HAKOIJIEHUsI OCTaTOYHLIX AedopMaluir
{nipx pyusoM criocofe peMOHTa OHH B 1,8 pasa 0oablle, yeM TPH MALIHH-
Hom); 1l —nocte mponycka 5,0 Thic, 4% JApeBeCHHbl — XaPaKTEPUIYETCH
MEJJTeHHLIM POCTOM HaKOIICHMS OCTAaTOWHBIX NedopMauHil NyTH (B cpes-
nem 11,1 mm na 10 TeIC. M3 BHIBE3€HHOH ApeBeCcHHB NMDH MallnHHOM cnocode
pemonTta u 1,5 mam ra 10 Teic. M43 mpu pyuHOM).

[t TOBBILICHHS KauecTBa PEMOHTHHIX paboT Ma Y3KOKoJellHbIXx XKe-
JEe3HBIX A0pOTax cjefyeT IIHPOKO NPHMEHATb MAIIHHHBIN Croco® peMoHTa
nyreit, obecneynBarUUil Jayumiyo noafWBKY Oannacra noj Wnajamu #
MeHbUIMH pOCT OCTaTOUHLIX dedopmauuil 8 1 n Il nepuonax cradunusanun
HYTH.
B nensx coxpaHeHHsi MCHOP2BHOTO KeJE3HOAOPOIKHOrO NMyTH, B [ me-
pHozx crTaCH/AH3alMy, KOTHAa POCT OCTATOYHEIX jgedopMauuii  TPOHCXOAMUT
saubosee OBICTPO, ChAedyeT OrpadHuMBaTh CKOPOCTH JABIIKEHUSI NOE3J0B HA
OTPEMOHTHDOBAHHBIX yuYacTkaX A0 fipodycka 1,5—2,0 Thic. #% apeBecHHBI

Ilocrynuna B peaaxkuHio
26 amnpeas 1965 r.



U3BECTHS BBHBICWIUX YYEBHDBIX 3ABEJEHEKMY

Ne 1 AJECHOH XVYPHAJ 1968

YAK 674.053
MEXAHUYECKAS OBPABOTKA JAPEBECHHDI

O NONEPEYHbLIX KOJEBAHUAX IlHCKOBle InJa
AJigd MPOAOJIbHOAU PACNUJOBKH NPEBECHHBI

A. 3. T'PYBE,
B. H CAHER, B. K. HALLIKOB

(Jlednurpaackast JMecoTexXHJA4yecKast aKkaleMHus)

MMerolnecss sKcrepuMeHTajlbHble MaTepHaJ/bl B0 KOJaeGaHUAM NHJ He-
LOCTATOYHBl KAK 110 KOJHYECTBY, TaK K MO KauecTsy HHpoOpMauuu. B pau-
G0} CTaTbe H3JIOMKEFhl IKCHEPHMEHTAJbHbIE HCCACAOBAHHS 10 H3YHCHHIO
CJIOXKHLIX ABJEHHH, CBS3aHHBIX C INIONMEPEeYHBIMH KoJeDaHMsMM JAMCKOBLIX
MU, a TaKXKe [PUBeeHbl MITePHalbl MO HCCJACNOBAaHMIO 3aBHCHMOCTH [10-
nepeunbix KoneGaHuil M OT uysicjga o6OPOTOB NHJABHOTO BaJja.

C yuyeToM DpaKTHYECKHX DPCKHMOB PAacCMHWIOBKH APEBECHHbI IHANA30H
3MEHEHUs] CKOPOCTH BpallleHMsi THJ B ONBITax ObWI YCTAHOBJCH B IlIpeje-
fgax 900—3000 o6/mum. DTOT nuanazoH OXBATHIBAET CKOPDOCTH De3aHud B
npegenax 20—100 m/cex. Bbiig MCnpiTaHpl JUCKOBbLIE NHJABI JHAMETPOM
400, 500, 630 mm, Toamuuon 1,2; 1,5; 1,8; 2,0; 2,5 mMm ¢ pasznuuHol crene-
BbIO MPOKOBKHM, Marepnas JAHMCKOBbIX NHJ — cTadsp 85XP. [uamerp 3a-
MuMHBIX wai6 115, 150, 200 mm.

Bo Bpemsi onpiToB 10 KaXKA0il AMCKOBOH muiae (QHUKCHPOBANM CTaTUyz-
CKYI0O HenjiOCKOCTHOCTb; pa3Max IONepeyHnlX KOoaeOaHHi NPH CTYNEeHYaTOM
H3MeHeHHH uncaa oboporoB Bajta (yeped 100 o6/mun) B aManasoHe
900-—3000 06/mun; pasmax momepeuHbIX KojeBaHWI NpH IIABHOM H3MeHe-
HUM uKciIa 060poToB Baga B npeneaax 900—3000 o6/mnus.

Becyr komnseke paGoT 1o H3Y4YEHHIO KOJeOAHUI AHCKOBHIX NUJ MPOU3-
BOAMJIM Ha CllelluanbHOH J1a00paTOpPHON yCTaHOBKe.

[lpu mokasatense TOYHOCTH 3% KONHYECTBO MOBTOPHBIX HAGJIOLEHHUI
GbiO MPUHATO paBHBIM 7. PeayabTarsl oNbiTOB 06pabaTwiBajdn CTaTHCTHUE-
CKHM METOJIOM HENOCPEJCTBEHHOr0 BBIUUCAeHHA. CTaTHYECKYI0 HeIJIOCKO-
CTHOCTH JMCKOBBIX NHUJ pPerHCTPUPOBATIM Ha IJIEHKe OcUuJIorpada npH
MeIJIeHHOM [OBOPOTE THJBHOTO BaJja. TumnoBble rpauKu CTATHUCCKOH He
MJIOCKOCTHOCTH HEKOTOPBIX HCHBITAHHBIX JHCKOBBIX IHMJ  IPHBEJEHbl Ha
puc. 1.

TunoBo#l rpacdux 3aBHCHMOCTH pa3MaXxa MNOMNepeuHBIX KoJeOaHHH NJ0-
CKMX JAMCKOBBIX IMJ OT CKOPOCTH BpAILEHUSl NUJABHOTO BaJja NpejcTaBied
Ha pHc. 2. .

PeayabTaTsl CPaBHUTENBHOTO. aHAJAH3a IKCOEPUMEHTAJNbHBIX JaHHBIX IO
3amMepy pasMaxa KoneGaHW AMCKOBBIX DM/ CBefleHBl HaMHM B TabJuULy
(puc. 3). PesonaHncHble 06saCTH OTMeueHbl B KaXXJOH CTpOKe ABYyMdA IOPH-
30HTAJAbHBIMH JIHHHSME: BEPXHsIST OTHOCHTCA K YCJAOBHAM CTYNEHYaTOro
U3MeHeHHs] CKOPOCTH BpallleHHsl BaJja, HUKHAA — K YCJOBUAM ILJIABHOTO
ee mamenenusi. ONbITHl NOKAa3bIBAIOT, YTO BO3pacTaHye AUAaMeTpa JIHCKa IH-
Jbl TIPH COXPaHEHHH TOCTOSIHHOM ero TOJILUHBE BelleT K yBeauueHuio o6Ja-
cTell uMces OBOPOTOB, I'le NHJa TepseT IJOCKYI0 (OpMY PaBHOBECHS.

[TnaBHoe pery/iupoBaHde 4ucaa OOOPOTOB. MHJABHOrO BaJja I[03BOJSET
HabJaI0MaTh UeThipe XapakTepHHIX BHAa KogeOaHWil AMCKOBHIX mui: 1) or-
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HOCHTEMBHO CpegHell MJIOCKOCTH NUCKOB (YCJAOBHO 3TH KosJeGaHUS MOXKHO
Ha3BaTb CHUMMeTDHYHBIMUM OHEHHAMH); 2) ¢ OTKJIOHEHHEM [HCKOB OT HOD-
MaJbHOH MJOCKOCTH BpamleHHs (xonebauusi ¢ KopoOjeHuem); 3) meanen-
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Puc. 3. PesoHancHbie 06acTH AHCKOBBIX MWJ DasjiHIHBIX [APAMETpOB.

Hble KoseOaHusl NepHhepUH NUCKOBBIX MHJ
B ILEJOM HJH OTAENbHBIMH CEKTOPaMH OT-
HOCHTENBHO CpeJHed TIJIOCKOCTH (Koseba-
HHUsS ¢ KauaHueM); 4) komeGaHus O0JLLION
CKOPOCTH. (BBICOKOH '4acTOTBI), KOTOpBIE
HakNaAbBaIOTCA Ha = KoaeGaHUs CPaBHU-
TEJDHO HH3KOH 4acTOThl (YCJIOBHO MOMKHO
Ha3BaTb BubGpauueii),

Buenue puckosofl mnuanl  BO3HHKaeT,
B OCHOBHOM, K3-32 HETOUHOCTH YCTaHOB-
KH H Tepekoca B KpenexHbIX Inaiifax.
KpuBasi koaeGaHHil KamKao#l TOUKH AHCKA
B NOMEPEYHOM HalpaBjeHNH 6Ju3Ka K CH-
nycoupanbHol. Cxema pachosioKeHus IH-
Jbl B miafitax u dopma KosebaHuil npHBe-
IeHbl Ha puc. 4, a.

Tunosas ocumiiorpaMma GHeHHs IS
IUCKOBOH Nuabl guamerpoMm b00 mm, To.j-
muHo# 2,0 Ma, CTENeHBIO UPOKOBKU 2,5 mm

# yucaoM  o6opotoB  Basa 1500 o6/mun

npejpcTaB/ieda Ha puc. b, a.

Kopo6/senue nHCKOBBIX ITHJ, OQYEBHI-
HO, CBSI3aHO C HEDABHOMEDHBIMH UX Xeop-
MauUMAME B pajuajbHOM H TaHreHTaJbHOM
Hanpasnenusix, HauGosmee orueT/IHBO KoJje-

6 ,Jecnoi wypranc N 1

. {obopom Juexa

Puc. 4. Xapakrepunle Buab
KosiefaTeNbHLIX TPOLECcCoB
JHCKOBBIX MHJL.

@ — cxema 6Menus nucka; 6 — cxeMa
KOPOOJeHHS IHCKa IIPU TIOTEPe UM IIOCKON
(OpMbl PABHOBECHS 1O BTOPOI BeepHOH
hopMe; 8 — TO e 110 TpeThelt BeepHOMt
opme.
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Puc. 5. TumoBble OCHMJJIOTPAMMbI NONEPEYHBIX KoJebaHui
JHCKOBBHIX TIHJ.

@ — NP HAJHYHH TONbKO OHeHHs; 6 — mpu HAJATHH GueHusi ¥ KOPOOJIeHHUs;
6— IpH HAJHYHH TOJBKO KOPOGJEHHS; 2 — NPH HAJIHYHK OHeHHS,
KOPOOGJeHUst M KavaHHS.

Ganne ¢ KopoGieHueM Habmiofaercs y TOHKUX IHCKOBBIX nui. B ompene-
J€HHBIX YCJIOBHAX OHO CBSI3aHO C NMOTEPEH MJIOCKOH (GopMbI paBHOBECHS IO
BTOPOil M TpeTbeli BeepHOl (opmam. IIpu morepe ycTOHYUBOCTH MO BTOpOH
hopMe JHCK MPUHEMAECT BHJ, MPeJCTaB/EHHbIA HA pHC. 4, 6; TIpu 3TOM KpH-
Basi MONePeyHoro KoMeGaHus AHCKA MMeeT, KaK NpPaBHJIO, BHJ ABOMHOM CH-
RYCOMAbl ¢ HeMOJBHKHBLIMH y3/OBHIMH juamerpamu. Ha ocmusiorpamme
(puc. 5, 6) 3TOT MOMEHT (UKCHpPYyeTCHd OTKJIOHEHHEM cpefHell MJIOCKOCTH
0,0, nucka oT HopMaabHO#l miockocTH Bpamtenus OO0.

[Tepexon or BTOpOH BeepHOil (GOPMBI K TPeTbel COMPOBOKIAACTCS PO-
CTOM OTKJIOHEHHUS IYCKAa OT HOpMAaJbHON IIJIOCKOCTH BpALICHHA C- PE3KUM
BO3MYIIEHHEM B MOMEHT IpHHATHs Apyrofi ¢opmet Ilpx sToM KoJeGanud
. J}CKA TPOMCXOIST OTHOCHTEJbHO HOPMaJbHOH TJIOCKOCTH  BpallCHHS 00.
KpuBas KoneGaHUii B JaHHOM ciydyae IPeJCTABJAET LHPABHIBHYIO CHHY-
COMIY C TEepHOAOM MHHHMYM B JIBa 000pOTa MHJIBHOTO JHMCKA.
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Ocunnaorpamma KoJeGaHHNl IHCKA -II0 Tperbell BeepHOH ¢opMe mpHBe-
IeHa Ha puc. 5, 8. B npoiiecce omnbiTOB OBIIO 3aperucTpUPOBAHO KOPoOGIe-
HMe JMCKa TO 3TOH. hopMe C HEMOJABHKHBIME B [POCTPAHCTBE Y3JOBBHIMH
nnaMerpamu. Cxema koseGaHuil NpHBefeHa Ha puc. 4, 8.

Kayanne HHCKOBBIX NHJ NIPH KoJeGaHusX HAGIIOLAETCs B TeX IHara-
30HaX yuces OOOPOTOB Baja, B KOTOPHIX JAUCKOBHIE NMJIbI KOPOOSATCA 1O
Bropoii BeepHo#l ¢opme. OcuuasorpamMma, XapakrepHsylollas 3TOT [POLECe
KauaHus, TpUBeleHa Ha puc. 5, e. Ilpy KauaHuAX AMCK NpeACTaBJsieT He-
VCTOMYHBYIO NMOJATJIHBYIO CHCTEMY, CNMOCOGHYIO COBEPIIATb, KPOME BHICOKO-
YaCTOTHBIX, M HH3KOUYaCTOTHble MeAJeHHble KoJjebaHus B (OpMe IMOABHK-
HpiX YIPYTHX BOJIH Hanpsykenud. Ha ocumnnorpamme puc. 5, 2 3aduxcu-
poBaHbl TPH BHAA KoJeGaHuH. DHeHHe mpencraBiieHO GBICTPBIMH (C HacTo-
Toit 50 ey) CUHYCOMIANbLHBIMH KOJEOAHHSIMH OTHOCHTENBHO IJIOCKOCTH IH-
as 0105, KopoGiieHHe — OTKJIOHEHHEM MJO0CKOCTH muasl 010, OTHOCH-
TeJbHO HOpPMaJbHON mockocTH  BpaineHus OO, KauaHue — MeAJeHHBIMH
KoJMeO0aHUSIMU KPHUBOH 6Hemm JMCKA OTHOCHTEJBHO CpelHell ero IJOCKOCTH
0,0,.

Bu6pauuy MHUJIBHBIX AHCKOB 06Hapy>KeHm npu GoAbWHY YUCHAX 060-
-POTOB BaJja. DTU OBICTPhle KOJeGaHUS HAKAAAKBAKOTCA HAa KpHBy}o OueHu
i IpUAAIoT el 3y6any}o thopmy.

Bbusoabt

Kone6a}my{ JLHCKOBEIX NHJ TPEACTaBAAIT cOGOH CTOKHBI, npouece,
’aEI/ICHHLHI/I oT cxopocm BpalleHHs ¥ BHYTPEHHETO HaHpH}KeHHOI‘O COCTOS -
HHAS TTHJL. :

2. Kaxnmomy HI/IJIbHOMy IHCKY (HaXe NLUCKAM OXMHAKOBBIX I‘GOMeTpH-
ueCKHX TIapaMeTPOB) CBONCTBEHHEH CTPOTO MHIMBHAYAJbHBIH XapakTep I0-
fepeuHbX KoJdeOaHufl. D10 OOBACHAETCsT Da3juuHeM BHYTPEHHHX HAnps-
AKEHHBIX COCTOSIHHH JAMCKOBBIX IIHJI. ‘ '

3. [l HeNnpOKOBAHHBIX IWCKOBHIX MM C OTHOCHTEJBHOH TOJILMHON
{(oTHOMmICHHe TOJIIHHBI JUcKa K ero guamerpy) Menee 0,0036—0,0040 peso-
HaHCHble oOJacTH (BIVIOTh A0 IOTEPH YCTOHYMBOCTH IO BTOPOH BeepHON
(popme) HaXOAATCH BHYTPU JUAaNa3oHa PeryJHpoOBaHMs CKOPOCTH BpallleHWs
nnibHoro Bajga (750—3000 o6/mun).

4. 3HaueHHe pa3Maxa [ONepeuHbIX KojeGaHHi AUCKOBHIX NHJ B JAW-
HaMHKe YBe/JIMUYMBAeTCs C BO3PacTaHWEM BeJHYHHBI KX CTAaTHUECKON He-
n1ockoctHocTd. Haumedbinasi BeAuyHHa pasMaxa MNoNepeudbX KoseGaHuil
JIHCKOBBIX NN/ B JHHAMHKE MeHbIEe MX CTaTHUECKOH HEIJIOCKOCTHOCTH.

5. YBeauuenue AnMaMeTpa 3a)KHMHBIX Iiafi® u IIPOKOBKa CpejiHel 30+
HBI JMCKOBBIX IHJ COKPALLAIOT KOJHYECTBO M pa3Mephl PE30HAHCHBIX 006Ja-
creii (B ananasone 750—3000 o6/mun), casurag HX B CTOPOHY GOJBIIHX
yicea o60pOTOB.

Iloctynuaa B pelakiuio
2 aumapsa 1967 r.
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PACYET CbIPbBS, CMOJIbI U XUMUKATOB
A5 NMMPOU3BOACTBA APEBECHOCTPY)KEYHBIX TJHUT

H. A. OTJIEB, I A. TAPDPEHEHKO

(DpSHCKHH TEXHOJIOTHUECKH HHCTHTYT)

B HpOPISBOﬂCTBe JPEBECHOCTPYXKEUHDLIX TJHT AJId OHpeILeJIeHI/IH HOTPE6-
HOCTH B APEBECHOM CBIpbE, CHHTETHYeCKOH cMoJie H XHMHKAaTaX, a TakKxKe
5 pacyera TeXHOJNOTHYECKOTO ¥ TPAHCIOPTHOrO. 060OpYyHOBaHHA HeoGXo-
- JIHMO BBINIOMHHTDL COOTBETCTBYIOIILHE paC‘IETI)I

I/ISBECTHO YTO JApeBeCHOe ChIphe B IIpolecce HpOI/IBBOIICTBa nperepne-
paer OOJbIINe H3MEHEHHS. ,ZIJ'IH pacqua KOJiiyecTBa CprbH nmpoxomdauiero
uyepes KaXIyio ONEpPAalHI0 TEeXHOJOTHYECKOTo Impolecca, YIAOOHO MOJb30-
BaThCAd AUarpaMMaMu OaJiaHca CbIpbst M 6e3BOSBpaTHbIX OTXO40B IIpDH BbI-
paGoTke TPEeXCAOHHBIX (pHUC. 1) M  OHHOCHOMHBIX 3KCTPY3UOHHBIX IIHT
{puc. 2), Iosp30BaHue gUarpaMMaMH NMOKaXKeM HA TPHMEpE,

YacoBass NpOM3BOIAUTENbHOCTb 1leXa MOLUHOCTBbIO 25 Thic. M3 B rol cocrapiaser 4,16 u3
i 4,16.650 = 2700 xe (650 ke/m® — oObeMubli Bec maut). O6a HapyXHble H CPEfHHMIl
CJIOM B TOTOBbIX IIJIM(OBAHHBIX MJHTAX COCTABJAIOT COOTBETCTBeHHO 25 H 75% or TOJIH-
HBl nmJjutTel. Pacuer BenyT OTZEJBHO AJisi HAPYKHHIX H BHYTPEHHErO CJIOEB IJIHTHIL

YuuThiBas, uTO BJAXKHOCTb TOTOBBLIX INIMT B cpefHeM paBHa 8%, ompenedseM KOJH-
yecTBO alc. Cyxoro MaTephaja B HHX:

B HApYZKHBIX CJOAX

9700025 ,
-—TOS'— =625 KZ/'laC,
B CpeJHEM cCJ0e
2700075
—m“—' = 1875 K'Z/'tac,

rae 1,08 — kosdduuuenT, YYUTHBAOMHA BAAKHOCTb [IJIUTEL
ITo gmarpamme (puc. 1) HOTepH cyXoro MarepHaja HAapYXHBIX CJIOEB npH IIH(OBKE
cocraBasot 25,0% oT Beca cyxoro Marepmaja HapyXKHBIX CJ0eB *.
CrenoBaTelbHO, BeC CyXOrQ MaTepuada, COLEPKAWerocd B HADYKHBIX CJAOAX NAHTH
10 wWiaHhOBKY, paBHaeTCs
625-100
(100 — 25)
Ioreps cyxoro MarepuaJa BHyTpeHHero csos npy wJiHposke Her. Ilorepu npu o6-
peske rumT no QopMarty cocraBasior 3,2% a9 HapyXHBEIX cjaoeB H 2,6% — mis BHyTpeH-
wero. Torga Bec cyxoro MarepHaza B IJIHTaxX g0 oOpe3ku paBeH 865 Kef¢ac B HapyXKHBIX
crnosx u 1925 ke/4ac — BO BHYTpPeHHEM CJIOe.
‘ MoTepu npu GOPMHPOBAHKH CTPYXEYHOrO KoBpa coctaBaswT 14,0% mias HapyXHBIX
cnoes u 14,0% nns BHyTpensero cnos. OJHaxko CTPyXKeuHO-K/JeeBasg Macca He BhIGpach-
Baercsi, a Bo3BpawaeTcsl B GOPMHpYIOIHe MaLIHHBI BHYTDEHHero ciost. ‘Bec cyxoro, marepu-
ajla HapyKHBIX CJOEB, NPOXOAALIEro KaKIbH wdacdepe3 GopMHPYIOIUHE MaIlHHEL, PaBHIETCA
1005 xe/«ac.
KoJsinyecTBO C€yxoro MarepHana, nocryna}ouxero B (HOPMHpYIOIIHE MAIUIHE BHYTPeH-
Hero cJjosti NMpH BO3BpaTe MOTEPh OT HAPYXKHBIX CJOEB, NoJydaeMblx IpH (opMHpOBaHHA

= 835 xzfuac.

* CpefHsisi BeJHYHHA IIOTEPb CHIpbS Ha onepanusax wandoskH, topMmaTHoil 00peskH,
‘COPTHPOBKH, CYWKH H H3rOTOBJEHMS CTPYXKKH NPHHATA [0 JAAHHBIM HCCJELOBAaHHUM, IpoBe-
JIeHHBIX aBTCPaMM B llexaX JAPEBECHOCTPYXKEUHBIX MJHT (C OTe4ecTBEHHHIM 06OpYILOBaHHEM).
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S 2500 ; Puc. 1. [ImarpaMma ROTOKa CHIPbS 1
g Ge3BO3BPATHBIX OTXOLOB NIPH U3TOTOBIE-
R

: HHH  TPEXCJAONHBIX  APEBECHOCTPYKEYHbIX
Buixo0d 20moBod npodskyuu 79,5 % TJIHT.
§ mom wucne dpebecuws: 79,0 -

cTpyxeqnoro xospa, coctaBur 1005 — 865 = 140 xefsac. Torpxa xoanuecTBO Ccyxoro Mare-
pHaja, BBIXOASIIETO0 W3 CMecHTend, AJsl BHYTPeHHero cjaosf paBHsercs 1925 — 140 =
= 1785 kefuac. ’

3arteM ONpee/silOT KOJMUECTBO CBA3YyOIlero (Mo CyXOMYy OCTaTKy),
NoCTynamwuiero B CMeCHTeJIb.

[IpuHHMaIOT, HaupuMep, 4TO X CTPYXKKe [Jisi HAPYXKHBIX cjioeB jno6asasior '12% csa-

syowero (B CyXoM BHIe), a K CTPYkKe nJs BHyrpenunero ciosd—8Y%. Torma uacosoit
Pacxof, CBA3YIOILErO B CYXOM BHAE COCTABHT:

AJ15 HADYKHBIX CJIOEB

1005-12
m =109 l{Z/‘ldC,
BJig BHYTPEHHEro cJos

17858 .
_1_00_——]--_8— =132 KZ/'idC.
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Boixod 874 %

Puc. 2. luarpaMmMa NOTOKA ChIpbS
H Ge3BO3BPATHLIX OTXOJOB IPH H3-
FOTOBJEHHH 3KCTPY3HOHHBIX ILIUT.

8 mom wucne 3peﬁecuﬂb/ 8657,

Bce kosmuecTBo cBs3yOIIEro (o cyxomy OCTaTKy) NOCTYITAIOMEr0 B CMECHTENH Kai-
Ablf uac, coctaBuT 241 kzfuac. Bec Cyxoil 'CTPYXKKH, IIOCTYNAIOLIeHl B CMECHTEJH KaKIHIA
4ac, IJs HapyXHBIX cjoeB paBeH 896 x2/uac, nas BHYTPEHHETO CJI0% — 1653 xefuac.

AHaJIOI‘PI‘{HO BbII'IO.HHHIOT IIaJIbHEHIHI/Ie paCLIETbI PesyanaTbI CBe,B,eHbI’

B Tao.n 1

_Ta6nnua 1

Yacosoit pacxon abe.
CYXOH CIPYWKH Aas

Bitaxuocts cTpyiKu
Ha KaXKIO¥ €TAIHH IIpO-
H3BOACTBA AJA

HacoBol pacxox
CTPYMKH NaHHOH
BJXAXKHOCTH 1S

CJI0EB, K2
TeXHOJOrHYEeCKHEe Onepauuy caoes, %, caoeB, K2
npouecca npou3soAcTBa IJIHT
HaPYKHBIX BH}}{’:F;H- HAPYIKHBIX | B,Higgl{_ HAPYMHBIX BH}}I’:‘?:I__{T o
T'oToBrle m.nmb BaHHblE : .
"\ IUIMTHE © 625 1875 He yuureiBawor — -
llo ummpomm 835 1875 - — —
Lo o6pesxy. .. 865 1925 . R —_ —
Ho (bopvvmpymueu Matifi- ’ '
"~ HBl (TO €CTb CTPYKKH,
BLIXONALIEH H3 CMeCH- N
Tens) . 1005 1785 20 13- 1275+ 2020
o cyecHTens 896 1653 7 l 4 960 1720
Jo copTuposku . 955 , 1756 7 | 4 1020 1790
Ho cymmnox . . 985 1800 80 80 1770 3240
IO cTpyMxeuHbIX CTaHKoB 1035 1875 80 80 1660 3380

PacXox CTPYXKu MaHHOIL BJIAXHOCTH INO' CIOAM g, (/ca) olnpenenen

1o gopmyJie
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_ &eyx (1004 W)
Ew="700
TAE. g, —PACXOL CTPYXKKHA MO JaHHOH omepauuu: B/ a6c cyxom BHJIé K2,
W  — BJIaXKHOCTb CTPYXKKH B JaHHOM cyoe, %! BI
Torna ‘AJIS BBITOJHEHUS nporpaMMbI HOTpe6HOCTb B CprOH IpeBeCcHHe

anc = Zuap + gBH 1860 - 3380 = 5240, ne/ttac

Bec sroli fipeBecuns (COCHHL) HepEBElIEM B 00beM, pasienus BeCOBoe KOJIYECTBO Cbl®
POil ApeBeCHHE! Ha OGBEMHBIN Bec TIPH NaHHOM BJAXHOCTH (H3 Taban.’ 2)
|
Guac : ‘6 Q y3
T80

Vige = —= =69 M°/'£aC

yD.eanhm pacxon Cblpbﬂ Ha uarotosJenne 1 M3 MIMT

: o Vyn;.—“ anc

166 M3/.M3 »

. l]ll
e Qpn— vacoBas HpOHSBOILPlTEJIbHOC’I‘b uexa, #3 TOTOBBIX TLJIHT.

"Ecau IJsi HaPYXHBIX H BHyTpeHHero CJI0€B HCINOJIB3YeTCsl ApeBecHHa
panIPIl{HbIX nopox, TO 4acoBOH pacxon ILpeBeCHHbI IS KaXHIOTO ¢Jiof. B
()T,U,eJIbHOCTI/I JeJUTCS Ha IJIOTHOCTDH npeBeanm ,ILaHI{OI/{ HOpOlIbI npu gaH-
HOH! BJIa3KHOCTH. .

Taénuua 2

Bec 1 M2, k2, npH BAZKHOCTH, %

ITopoza - - .- ’ . . » NE
.0 5 10 15- |- 20 30 40 | 80 60 80
CocHa . . . . . “ .| 480 490 500 | 510 {1 520 | 550 | 590 | 640 | 680 | 760
Eap . . . . ... | 420 | 430 440 | 450 | 460 | 490 | 520, | 560 | 600 | 670
JluctBennnua . . .| 630 | 645 660 | 670 | 680 | 710 770 |, 820 | 880 | 900
Keap . . .. . . . 410 420 430 | 440 | 450 480 510 | 550 590 | 660

TTuxra eBponencxaa 410 425 440 | 450 | 460 | 490 | 520 | 560 | 600.{ 670
IMuxta cubupckas | 350 355 360 | 370 | 380 | 400 | 430 | 460 | 490 | 550

Bepesa . . . . . | 610 | 625 | 640 | 650: | 660 | 690 | .740 | 800 | 850 | 960
Ocua . . . ... .| 470 | 480 | 490 | 500 | 510 | 540 | 580 | 620 | 670 | 750
Jema’ . ... 't 460 | 475.] 490 | 500 | 510 | 540 | 580 | 620 '| 670. |. 750
Omxa ... . . . . - 480 | 495 | 510 | 520 | 530 | 560 | .610 .|.650.| 690 | 780
ByK . . ... 630 | 635 | 640 | 650 | 660 | 690 | 750 | 800 | 850 | 960
Iy6 . . ... .]1670 | 685 | 700 | 720 | 740 | 780 | 840 | 900 | 960 | 1080
Tpa6 . . . . .| 760 | 770 | 790 [.810 | 830 | 880 | 940 | 1010 | 1080|1210
Knew . . . . ...| 660 | 675 | 690 { 710 | 730 | 770 | 830 | 880 | 950 | 1060
Scens . . . . . 1640 | 660 | 680 | 700 | 720 | 760 | 820 | 870 | 930 | 1060

YIenbHBI Pacxod CBA3YIOLLEro (CMOJBI) B c‘ybe Bufe Ha | M3 madr

- 241
Eyrce = 16 = B8 ke,

Tae 241 — 4acoBoi pacxo;x cBﬂsyxomero B cyxom BUJE Ha o6a CJIOH
4,16 — yacoBast BHIPaGOTKA TOTOBBIX MJMT, M.
‘Pacxox cBA3YIOIETO B BUAE DacTBoOpa Npu KOHueHTpauHH 50%

“Bpacr. e —g~°yk“ﬂ' 100 = 112 xe,

rae  k— KOHIEHTPAWKs CBASYIOLIETo,. %.

K paGouemy pacreopy cMmoJbl :(Ha 100 Bec. wacrefi -cMombl) A0OABJsEM
KOMOUHNPOBAHHbHI OTBEPAUTEND B CAEAYIOWNX- KoauuécTrax: 4—6 -Bec. ua-
creil s emon M-60 u MOCM, 5—8 Bec. uacreil aas cmoa M-19-62.

,,,,, Hanpumep, npu ucnonssosakun cmonbi MOCM Ha 1 #3 Mt HeobXxo-
JII'IMQ J0DABHTDL: OTBEPAUTEIIS
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100
B Taba. 3 npuBeieHbl NAHHLIE O COCTABE OTBEPAWTENIST U O PacXome
XHMHKATOB Ha !l #¥ naut.

Epacrs. oM .
Bo = 'PO'rB = 56 xe.

TaGauna 3

CocTasubie YacTu Koandectso Pacx0z XHMHUKATOB
KOMOHHHDOBAHHOTO OTBEPAHTEAS Becophix Ha 1 4 maut, K2
[ yacred ] )
XNOpHCTHIH aMMOHWH , . , , . 20 1,12
AmMuausag Boga (25%-nas) . .| 20 1,12
BOAA .+« v vou e e 60 3,36

AHaJIOTHYHO BBINOJHSETCS TOONEPaUHOHHBI pacyeT nepepaGaTniBae-
MOT'O CBIDbS Ha KaXJ0# TeXHOJOrHYeCKoH onepalud IIpH  H3TOTOBJICHHM
SKCTPY3HOHHDIX AIDEBECHOCTPY2KCUHLIX IIIHUT.

Hanpumep, uacosas mnpou3BOLMTENbHOCTb LeXa MOIIHOCTBIO 12 Tthic. M3 B roa co-
crapasier 2 M3 mur (maotHocteio 0,6 2/cm’), 1o ecTh pamHa 1200 xef4ac. KosmuecTso
noGaB.isteMoro ceasyomero 5%.

Tipn pacueTte NMOMB3YIOTCH AWATPAMMON ChHIPbS H 0€3BO3BPATHHIX OTXO-
A0B (puc. 2). Pesyabrarsl pacuera npuBeJeHn B Ta0I, 4.

Ta6anuna 4

" BAQXKHOCTb CTPYXKKH

CTaanH NPOH3BOLCTBA M 06PaGOTKH Yacosoit pacxon H2 Ka#IOK TeXHO- acosoit pacxon

CLIPBS B IVINT abc. cyxoh cTpys- JIOPH4eCKON Ofle- CTPYXHKH LaHHOH

KM, K2 panuH, % BJAXHOCTH, KZ
Forospe mautel . . . . . . .| 1104 He yuursBaior —
Ho pacnmaosxkun ., . ., ., . . .| 1109,5 " —
Jo cmecureas . . . . . . .. 1054 4 1095
Ho coprupoBkH ., . . . . . . 1085,6 4 1130
Ho cywuaxu . . . 1112,0 60 1780
HApesecnoe cripbe, nocwynaxo- : .
mee B nepepaboTKy . . . . . 1210 65 2000

Has nonyuenus pacxoma ceipbs (M%) Bec ApeBecHHBI HEOGXOLHMO pas-
IeJUTh Ha IJIOTHOCTb APEBeCHHB MAHHON HOPOALI TPU 3aJaHHOH BJIANKHO-
CTH. )

Tlpn mcnonbsoBaHuu Gepesbl B KaueCTBe Chlphs PACXOX APeBecHHH 3a | 4ac

2000 .
Vﬁep = -—8'7-5— = 2,28 M3/'iac;
NPH HCTIONB3DBAHHH COCHOBOTO. CHIPbA '
2000
Vcoc;ﬂ,l = W = 2,85 Ma/‘lac.

Ynenpubifi pacxon ceipbi Vi, gep = 1,14 #3 CLipba/#® NanT — npu HCNob30BaHHy. Ge~

pessr, Vyn. cocy = 1,42 M3 CHIPbA/M3 OIHT — HPH HCMOJL30BAHHM COCHEL

W3 pacuera BHAHO, uTO yHEJbLHBIH PAaCXOJ CHIPbA 3aBHCHT OT IIOPOALh
JApeBeCHHHI. '
YnenpHBI pacxoj CBA3YIOWIETo MO CyXOMy ocTatky Ha (1 m? maut

56,5

&eyx. c8 = = = 28,25 ke,

rae 56,5 — pacxom cesisyouiero 3a 1 wac (o pacuery);
2 — yacoBasi IpOH3BOZUTENBHOCTD UieXa B FOTOBLIX IJHTAX, MS.

[Moctyniufia B PERaARLics
28 RoaGpa 1966 r.



M3BECTHA BLICIHHX YYEBHBIX 3ABEIAEHHUA

»1 JECHOW XVYPHAJ . 1968

YK 621.933.6

3KCNEPUMEHTAJIbHOE ONPELEJIEHUE
BEJTMUYUHDBI KPYTAWETO MOMEHTA HA BEOYIHEM BAJY
MEXAHU3MA NEPEMEILEHUS BNEPEOAUPAMHOM TEJNE)XKH

' M. TEPHET, 0. H. IOPbEB
(ApxaHrenbcxﬂﬁ JIECOTeXHHYECKUA HHCTHTYT)
B.-A. KOHOBAJIOB
(LIHUKUMOI)

Boapmasi yacTh aBapHiHBIX NPOCTOEB CBI3aHa C BHIXOLOM H3 CTPOH,
MeXaHuaMa NepeMelleHHA TeJexKHd. [IpH aTom cleayeT OTMETHTb Haubo-
Jee XdpakrepHble BHAB aBapMH: BBLIXOA M3 CTPOSl 3JeKTPOABHTATeNs Mexa-
HH3Ma [epeMelleHNd TeJeXKKH H3-3a MeperopaHusi OGMOTOK; Cpe3 WIIOHKH
IMH TOJOMKa 3yObeB IIeCTepEH PeIyKTOpa MeXaHH3Ma IiepeMelleHHs.

Ilpu KOHCTpYHPOBaHHH y3ja MeXaHH3Ma MepeMellleHHs] TeJNeXKU U Ha-
3HaUeHHU pa3MepoB JeTajell MepPBOCTENEHHYI poJb TNpuobperaer BOMPOC
onpenesiéHHsT BeMMUHHBI AEHUCTBYIOINUX YCHUAHH. YUHThIBas coelUM(pHYeCKHe
ycloBusl paboOThHl BIepeIHpaMHBIX TeJexKek, Haubosee TOUHO (PaKTHYECKUe
VCHJIMSI MOZKHO OTIPEEJNHTh 3KCHEePHMEHTANbHAM HYTEM.

KpyTsllHe MOMEHTHl ONpENeNsH Ha BeAyIeM Baldy XOLOBHIX KoJjecC
snepenpamMaoil rtenexku [IPT8-2 ¢ IMoMoilbl0 MaTYHKOB CONPOTHBJEHUS,
noCNeHHE paclofdrald 0 HaNpaBJAEHUIO HEHCTBUS TVIABHBLIX HANPSKEHHIl,
70 €CTb 1oj yriaoM 45° K ocH BaJa.

JIaTyHKH ¢ YCHIHTENSIMH HEMOCDeACTBEHHO COEIHHSIN IPOBOJLOM, TaK
KaK TIpIMeHeHHe TOKOCHEMHHKOB CO CKOJb3SIIIHMHM KOHTAKTAMU (BBHIAY Ma-
JoH BeJIMUMHBI 3. X. C., BO3HUKAIOMIE!l TIpH W3MEepeHHH) MOIVIO BBI3BATb
{oJbllIHE TTOTPEUIHOCTH,

YroGhel MPEZOTBPATATL NOBPEXKTEHHE MecTa chas AAaTYHKOB W IPOBOJA
MpH HepeMelleHuH TeJdeXKH, Obo paszpafoTaHo ciefyiouiee ITIPHUCIOCOD-
nenre. K Tesnexxxe KeCcTKO Kpemuay KpoHIUITeHH. Ha BepxHeM KOHIlE €ro,
H& YpOBHE 2 m OT T0Ja, pacnojarann 8J0K, 4epe3 KOTODHIi TepeKH b BaIH
THOKHMI MHOTOXKUJ/ILHEI SKPaHHPOBAHHBIH NPOBOA, COEIUWHSIOMAN AATYHKH
¢ ycunureneM. DJIOK moMellasu TOYHO HalJ MeECTOM NPUCOCAHHEHHst TPO-
BORA K JaTyHKaM. B rmjidTe TesNexxkK# HaJ MeCTOM NDUKJIEHKH [1aTYHKOB
BRIpE3aJIH OTBEpCTHE AJMA NpoBoia. [IpoBojg Ha Bady 3aXHMaAd TakuM
o6pa3om, yTOOBI IIPH BpAalUeHHH Bajda He GBLIO CMeHleHI/IH H TOBpEXIEHHsT
MecTa NMpHNaiKK 1aTUUKOB,

IIpn mepeXBHIKEHHH TeEJIEKKH l'IpOBOIL HaMaThiBa/lCs Ha Bajd. PaBHo-
MEepHOCTb HaMaTbiBaHUs OOEeCNeydBaJW TPY30M, MPUKPEIJIEHHBIM K HacTh
npoBOJla, NEPEKUHYTOTO Uepe3 OJ0K. BeaHynHa NepeMelleHUs TeJeXKH NpH
onmTax cocrtasagaa 1,3—1,8 .

Tapuposanue usmepuressHozo YcTPolcTsa

Tenemxy MOLHHUMAJIH Hal YpOBHeM peabc 10 0,2 # M ycTaHaBaHBalY
paMOfl Ha AepeBsiHHbIE NPOKJAAKH,



JIOCh TOCJIe IMOJIHOM OCTaHOBKM TejiexKKH. OIbIT NpOBOJAMJ N KakK IpH IIe-

90 . I'. M. Tepuer, [O. H IOpbee B, A. Konosanros

TapupoBouHOe YCTPOHCTBO COCTOSAO M3 HATPY30UHOH 63JIKPI Kpemnus:
1me#icss 60JTaMH K OJHOMY KOJIeCy, M YNOPHOTO phbluara, KpelnuBIIerocs K
TIPOTHBOIOJIOKHOMY KOJIECY BEAYLIEro Bajla TeJIeHKH. ITopsAaoK TapHpPOBa-
HHg Opl1 ciaepyionisil. JaTtumkpn Ha Bajy NOAK/IIOYAIH K H3MEPHTEJILHOMY
yerpoitctsy, C mOMOIBIO I'pys3a, IOABENIEHHOTO K HAarpys3odHoOiH OGalike,

‘co3naBau KPYTHHlHﬂ MOMEHT, BeJHYHHA KOTOpPOro oOlpenesdanace Kak

pou3Be/leHHe Beca Ha ILIEUO. OT TOUKHM NMPHJIOKEHUs Beca 10 LEeHTpa Bafa.
‘OZHOBPEMEHHO NOJIOXKEHUE Jiy4a BHODPATOpa 3aNHCHBAJOCH HA MJEHKe Oc-
umiorpada. Bennuuna KDYTSIILEro MOMEHTa H3MeHANIach ‘CTyIEHYaTo 1y
TeM H3MEHeHHs TJieda MeHCTBUS CHJIBL ‘

Ilopsadok nposedenus IKCREPUMEHTA NO ONPEOeAEHUIO KPYTAUES0 MOMEHT
8 nepuod nYycKka u TOPMONCEHUS

BpeBHO 3axuMaJdd B KJelllaXx TeJexKU Takum oOpaszom, uTtobsl OCh
‘GpeBHA COBNafiaja C ocblo Tenexku. Jumamerp 6peBHa 25 cam, NJHHA
6,67 M, Bec 380 xe. Uro6bl HCKIIOUMTHL BO3MOXKHOCTb TNOSIBJIGHHS YHapa
GpeBHa 0 NojalollMe BafMblbl B Clyyae HecpaGaTbiBaHHsi TOpMO3a, Te-

JICKKY C 6PEBHOM nepen HBPEMeH.IeHI/IEM OTBOJHJIH B KpaHHee ]'IOJIO)KGHI/IE

(HAaCKOJIBKO MO3BOJIAJ PEJIbCOBBIH HyTb)

B npouecce HOATOTOBUTENBHON DPabOTH 6buiH HpOH3Be,ZIEHbI omalma
'U3MEPUTEJBHOI anmapaTypbl H IpOGHOe ocuHJI.norpa(pHpOBaHHe nepexol.
Horo mpouecca. Ilocnennee ObLI0 HEOOXOOUMO MAJAS  KOHTPOJISI BeJII/I‘II/IHbI‘
YCWIEHHA CHMTHaJa, BbIJABaeMOro M3MEepHTeJNbHBIMH YCTpOHCTBAMH. Teénedi
Ky ¢ OpeBHOM OTBOAMJHM B HCXOAHOe TosoikeHue.  [locie TNPOXOXKIAEHUT
TejexKo#d paccroamus 1,0—I1,5 M [POU3BOAWIM TOPMOMKEHHe ee PaBHO:
MEpHBIM HaTsI2KeHHeM TOpMO3a Ha Ilefladb A0 MOMEHTa IIOJHOI OCTaHOBKH,
OI(HOBpeMeHHO C MepeMelleHHeM TeJeXKKH OCHHJJIOTpagupoBanu nepexol-
HBIH Tpolecc.

Ocumnorpa@npOBaHHe HauMHAJOCh OO MOMEHTa IycKa M 3aKaHuMBa-

penHem xome (memaua GpeBHa B JIECONHMJBHYIO pamy), TdK M HPH 3aTHEM
(oTKaTKa TeJeXKd ¢ GPeBHOM) M IOBTODPSJIHU IUeCTb pas (Tpd pasa — npH
repeMelleHUH BIlepel M TPH pa3a — IpH [epeMelleHHH Haszal).

Cpasy ke mocjie sKcnepuMenTa Gbl10 NPOH3BEJEHO KOHTDPOJIbHOE Tapu-
‘pOBaHHE H3MEpPHTEJBbHOrO YCTPOHCTBA; NPH 3TOM yCTpOHCTBO Harpyxanu s
COOTBETCTBHH C TIOJIYYEHHBIMH OCHHJIJIOTpaMMaMH NPOOGHOIrO  IepeMeLIeHHs.

" Pue. -1

Ha puc. 1 npusemena oiHa M3 OCLUMJIOTPAMM, . OTPaxkaiowlas Xapak-
TEp M3MEHEHHs] KPYTAILEro MOMEHTA Ha BEAYLIEM Ba/ly XOMOBLIX KOJEC Te-
JI&XKKH B IpOLecce NycKa M TOpMOxkeHus. Ha - ocumaiorpamme Gykpamu
oGosHayeHbl: M; — MaKCHMaJbHOE MHKOBOE 3HAUEHHE KPYTSILEr0 MOMEHTa
B NePUON HycKa; My — cpefHee 3HAUEHHe KDPYTSIIETO0 MOMEHTAa B .MEPHOJ
nycka; Mz — cpelHee 3HaueHHe KPYTALIEr0O MOMEHTA MPH yCTAHOBHBILEMCA
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JBHXKEHUH TeJexXKd; M, — MakCHMalbHOe 3HAYeHHe BeJMUHHBI KPYTAIIEro
MOMEHTA IpU TOPMOXKEHMH; f; — BpeMsl Mycka; f; — BPeMsi TOPMOKEHHUSA:

DKCcIepUMeHTaJdbHble JaHHBlE BEJHYHH KPYTSIIEro MOMeHTa H BpeMeHM
TIepUOJOB - MyCKA H TOPMOKEHHs, MNOJY4YeHHble Ipu 00paboTKe OCUMJ/IO-
TPaMM NepexoJHOTO npoliecca, NpeacTaB/aeHsl B TabJ. 1.

Ta6nuna 1
aamepa| M,, wefen l M., Kzlexn Ms, /('z,cu . My, iciz/c?u' t,, cex to, fex.
. TNepeandt xo4 (n0AKaTKA)

1 3800 1710 310 1225 0,76 0,55
2 3850 2425 . 400 . 750 . 0,99 0,53
3 4050 1225 360 1450 0,89 0,4
o 3aaunnii XoR (oTKATKa)
"1 . 4700 1710 450 1500 - 1,35 - {056
2 3700 - 1710 300 - 1225 l 0,77 0,68.
3 3940 1450 310 . 1450 0,85 0,54

Cneayer OTMETHTb, YTO B PAa3/HyHble NMEPHOJHI nepexomxoro npoueu
«€a NPH TOAKATKe M OTKATKe XapakTep H3MEHEHMs BEJMYHHBI KPYyTAllero
MOMeHTa OAMHaKoB. /i OIHMX M TeX e NepHOJOB NpPH NMOAKATKE M OT-
KaTKe BeJHUYHHbl KPYTSAIIHX MOMEHTOB B JAHHOM CJydae TaKXKe OJMHAKOBEL,
TaK KaK 3JeKTPOJBHraTeJb MeXaHHu3Ma TIepeMelleHHsi ONbITHOH TesleXKH
nMesl OZHY CKOPOCTh Bpamenus. Takpgm 0GpasoM, B IepPHOJL YCTaHOBMBIe-
TOCS ABHIKEHHSI CKOPOCTH MOAKATKH H OTKAaTKH ObIH OZUHAKOBBIMH H CO-
cTaBaanu 80 m/mun (CKOPOCTb IePEeMELleHHs . ONpPeAessisiu  SKCIEPHMeH:
TaJbHO C TOMOIIBI 3/eKTpoceKyHaoMmepa). Hesnauntenbuas pasHuua . B
penunHax My (20 10%) sexkuT B Tpefesax TOYHOCTH M3MEpEHHUIL.

Besuyunbl KPYTSUIMX MOMEHTOB, BBIYHC/EHHble 10 H3BECTHBIM (OpMy-
JaM, TNOKa3bBAIOT JOCTATOYHYIO CXOAMMOCTb DACUETHBIX M IKCIEPHMEH-
1aibHBIX 1aHHBIX (passuua cocrapaser 10—15%). :

B 3ak/oueHde CJeLyeT CKazaTh, YTO MAKCHMaJbHOe 3HAYeHHe KpyTs-
HIero MOMEHTa Ha BaJy XOMOBBIX KOJIeC TeJexkKH B MOMEHT nycka. B 11,4
pasa. GoJblile BeAHYHHHI KPYTANIEr0O MOMEHTA IEepHoAa YCTAHOBUBIIETOCH
JBHXKeHHs. BeqnyuMHa KpyTAIMX MOMEHTOB, BO3HHKAIOUWIMX IIPH TOPMOXe-
HUH TeJIEXKKH, 3HAUMTENbHO MEHbIIE, YeM IIPH Tycke. B cBAsu ¢ sTvuM pac-
YeT MOUIHOCTH H BLIGOD 3JIEKTPOJBUTATE/ST MEXaHH3MA nepemememm cae-
ayer BECTH T10 NIEPHOIY NYCKaA.

-[Toctynuna B pepakuHio
28 despans 1966 r.
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PU3UHKO-MEXAHUYECKHUE CBOMCTBA
IOPEBECHHbBI EJIH CUBUPCKOH B OMCKOH OBJIACTH

. H. 3AHKOB

(OMCKHIL- CeaBCKOXO3ANCTBEHHBIE HHCTATYT)

Texnuueckue cBOHCTBA APEBECHHBI €1H CHOMPCKON HCCAEA0BaHBI' HEO -
cratoyHo. Mbl M3y4yadu OCHOBHBie (PH3HKO-MeXaHHYeCKHe CBOHCTBAa JApeBe-
CHHBl €1H CUOHPCKOHA B JeCHOI 30HE N0 TUMaM Jeca, a B JECOCTEMHON —
10 PasHOBUAHOCTSIM TOYB. B TaexHoil 30He MoJefbHble AepeBbs BBIGHDPAJH.
43 OCHOBHOrQ spyca Ha NpoOOHBIX INIOWAAsiX, 3aJ0KEHHbIX B CIIeJbIX Ha-
caxuaenusx Ycrb-HMmumckoro mnecxosza Omckoit  o6iaacTn, B JIeCOCTeNHOLk
30He — Ha NpobublX Iaomanax (TabJa. 1) ¢ yuacTKoB KyJbTyp CaMbIX paH-
HHX mocafok B Iloaropognom Jecxose, pacnojoxesHoM B 20 ka ot Owm-
cka. Or6op npoussoguiau nmo OCTy HKJlec-196. B secHoil 30He GBLIO B3f-
10 118 nepeBbeB, B JecocTenHo#l — 12, mo 6 W3 HacaXIeHH# PA3HBLIX THUMOB
neca (eNbHUK JIMIHSKOBDLIH, KUCAHMYHHK ¥ OCOKO-CHarHOBHIH), a TakXke Ha
pasAuyHBIX ToyBax (COJOILM CYIVIHHHCTOH W 4depHO3eMe c1a00 BHILENIOYEH-
HOM 'rauHHcTOM). Pasfieky KpsKelf, usrotoBjaesHe o0pasuoB u HX ¢H3N-
Ko-MeXaHHYeckue HcnbiTanus nposopuau no [OCTy 6336—52.

Pegyabratel ucnuitanufi npuseieHst X 15%-HoH BJaxHOCTH M ofpa-
GOTaHbl METOAOM BAPHALMOHHOM CTATHCTHKY.

Ycpenuensbie 10Ka3aTeld TEXHHUUECKUX CBOWCTB JDEBECHHBI €JH CH-
OMPCKON HAMA HCCAEAyeMBIX THUNOB Jeca NpeiacraBieHsl B Taba. 2. Bcee
AaHHble (H3UKO-MEXAaHHYECKHX CBOMCTB JpEBECHHB enu cuOUPCKOH, 3a
HCKJIOUEHHEeM Ipejesa NPOYHOCTH NPH CKATHH BAOJb BOJOKOH M YAENbHO#
paboTH IpH yAapHOM M3rube, HaMHOro GoJblile NOKaszaTedeHd A 3anafHo-
cruoupckoit enu, npuuATHX B [[OCTe 4631—49.

U3 tabn. 2 BHAHO, uTO camas NPOYHAS JApeBecHHa (GoOpMHpYyeTcst B
HacaxJIeHNaX THIIa Jieca eJbHUK JHNHSKOBBIA, NPHYPOUEHHBIH K TVIYyOOKO:
APEHHPOBAHHOII TI0YBeE.

IlaHHble 3aBHCHMOCTH HPOYHOCTH [IPEBECHHBl OT IMOJIOXKEHUS B CTBOJE
415 ean cuOHPCKOi W3 JiecHOM 30HBI NpuBefeHn! B Tabh. 3. B nepudepnye-
CKOH 4acTH CTBOJIA ApeBeCHHa NpPOUHee, YeM B IEHTpE.

Du3UKO-MeXaHUYeCKHe CBONCTBA [PEeBECHHB e CUBHpPCKOI, pacty-
el B KyJAbTypax Ha OCHOBHBIX Da3HOCTSX IOYB LEHTPAJbHON JEeCOCTElli:
Owmckolt obsacty, npexcraBiedst B Taba. 4. W3 Tabauunl BuAHO, 4TO 3Ta
JlecHas nmopoia (POpMUDYET APEBECHHY JYUllero KayecTBa B YCJAOBHIX CO-
nogy. Ilpy sTomM pasHMNna IO OCHOBHBIM MOKAa3aTeNsiM CBOHCTB APEBECHHLL
J0CTOBEpHa.

B zacymimBrix ycaoBHAX Jecoctenu 3anajgHoit CuGHPH, The Baax-
HOCTh IOYBHl JHMHUTHPYET DOCT APEBECHBIX NOPOJ, B 3alafuHAaX Ha COJO-
HsIX OJaTONpPHSTHLIH BOAHBIN PEXKHM CO34aeT NPENOCHIIKH Aad GopMHpo-
BaHHA IPeBeCHHBl BBICOKOH MPOYHOCTH. M3MeHeHHs MO BHICOTe M PafMyCy
CTBOJIa (PH3HKO-MEeXaHHUeCKHX CBOHMCTB  [ApeBeCHHB! e€Jdl CHOUPCKOK,
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) Ta6auna 3

Ipenen npounocru, xl'/ca? Y renpuas
, pabota npH
Buicora no Yacao | T1po- | ogpeu- NPH CTATH- | IPH cKalbl-|  yAapHOM
CTBOAY HaAM rogauHbix | WEHT | ypj YecKOM H3-|  BaHHM narube Teeproctb
noJokeHue coes nosnuelll  gec, [MPY CHATHR| pyge g Tau-| BAOAL BO- (xTjexd) Topliosas,
no paauycy B 1 ca |APEBE- 1 oipu3 BAO/b FeHTAAbBOM| JOKOH B B paauanb- kljen
CHHBL BOMOKOH | pappasae- | paavanbhof|  HOM Ha-
HUH TIOCKOCTH | NpaBJeHHH

[lo BBICOTE c1BONA i
1,34 . .. 9,0 22,8 | 044 ) 342 28 69,7 0,22 298
112 H . . l 7,0 I 21,2 | 041 318 l 737 ! 61,9 l , 246
ITo paanycy crsoaa
,45, 359 l 857 , 72,8 , 0,23 ’ 351
40 302 548 58,4 235

" Mepudepnsn 9,7 242 0
Lentp . . ' 64 | 1991 0,
pacTywell B MCKYCCTBEHHBIX HacaxKJIeHHUSIX JecoCTenHoi 30Hb OMCKOH 06-
JIacTH, IIOKa3aHsl B Ta0J. b. .
Ta6anma 5

[Tpeaex npouroctH, xlfcu? . Y 1eabHas
pabora npu
Bricora mo Tpo- | ogpey- MpH cTaTH- yIAapHOM
CTBONY AW Uncao UenT Hulit | yeckom ua-[ IPH CKATE- npu uarade, Tseprocts
nonoxenne | TORMUHBIX |MOSIHER| pec | ryfe s van-|BABHN BAOAL]  cparyy wlajens, | TOPUOBAA,
no paguycy (C10€B B leac apese- | o0 ys | reyranpnom| BOAOKOH B | pygpny B paaua’ib- Kljen
CHHB Hafpapite- (PAAMAIBHOH | g6 q0101 HOM Ha-

, HHH TJAOCKOCTH TIpaBJaeHNH

[lo BblcOTE CTBOJA

1,34 . .. 5,4 20,2 | 0,44 962 l 67 368 I 0,24 285

ed ] w0 |58 o4 | 7o 60 | 30 0o | 247
. : " o pazuycy crsoia

Iepudepus 5,6 21,2 1 0,44 976 ’ 74 l 496 0,25 | 313

Llentp . ’ 3,3 15,0 | 0,38 | 705 57 318 | 0,17 243

M3 mpuBeseHHBIX B cTaThe DAHHBIX MOYKHO CHAEJaTh BHIBOA O TOM, 4TO
sLIpaluMBaHue enH CHOHPCKOH 10:KHee TIpaHHIl COBPEMEHHOro ee pacnpo-
CTPaHeHIs MOBBIIIAET KaUeCTBO JIPEBECHHBI.

Iocrynuna B pepakuums
21 posi6ps 1966 r.
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OB 3®PEKTUBHOCTH
 MEXAHUYECKOTO OBE3BO)XWBAHUS JPEBECHUHBI

A. H. PACEB

(MockoBcKuit eCOTeXHHUECKHH HHCTHTYT)

Onpenencuue 3(HeKTHBHOCTH NPUMEHEHUS MEXaHHYECKHX CHocoGoB
06e3BOXKMUBAHUs JIPEBECHHBI HMeeT OOJblIOe HAPOAHOXO3ANCTBEHHOE 3HA-
YeHHe, TaK Kak yJaJjleHHe Ja)ke YacTH cojaepskauleficss B MaTepHaljie BJard
pe3KO COKPAaTHIO Obl PACXOJ 3HEPTUM HA NPOLECC CYIUKH H CIOCOOCTBOBAJIO
€ro uHTeHcHuKauuu. Hamy ¥ccnenoBaHbl HEKOTOpPble Mpollecchl 06e3BOXKHU-
BaHHS NyTeM BHODALHM W BbIAABJHBAHHS BJArH CXKaTbIM BO3JYXOM *

Caenyer oTMETHTb, uTO NpH MeXaHHYeCKOM OOe3BOXMBAHMM TPHHIHU-
IMaJbHO BO3MOXKHO Y/AaJHTb U3 [IPeBecHHbl He BCIO COAEPIKallylocs B HeH
BJAATY, 4 TOJBKO CBOOOJHYIO, HAXOASILYIOCS B INOJOCTAX KJIETOK M He CBS-
3AHHYIO C JIPEBECHHHBIM BEIHECTBOM CHJIaMH (PH3UKO-XHMHUECKOTO BO3 i~
crBug. KieTkn ApeBecHHBl, coleprkalife-CBOOOAHYIO BJary {COCYHbI, KJeT-
Ki JUOpHOpMa, TPaXeHabl), a TAKKEe 3JeMeHTBl HX CBA3H (NpocTbie H
OKaliMJIeHHBIe TOpbI, NPOCTbie ¥ JECTHHYHLIe nepdopanun) o6pasyoT A0-
BOJIBHO YeTKO BBIPA’KEHHYI0 KANH/MISAPHYIO CHcTeMy. Ilocrpoende artoli cH-
CTEMEl TAKOBO, UTO APEBECHHA HMeeT DasjHuHYI0 KANWIAPHYIO MPOHHIlae-
MOCTb BAOJIb M IIOIEepPeK BOJOKOH. ITomepeunasi mpoBHUAEMOCTh 3HAUKTEJih-
HO MeHblIe MNPOAOJBHOH. DTO ONpefeaseTr BO3MOXKHOCTb 00€3BOXKHBAHHS
IPeBECHHEL NIPEUMYIIECTBEHHO BLOMNDb BOJOKOH.

OGessoncusanue Opesecursr nyrem subpayuu

Teopeml{ecxnﬁ dHaJiu3 CHJ, BO3HUHKAKNIHX 0OPHU BI/IépaHI/II/I B OTIeJb-
HOM Kanu/ujispe, a TakKxke B CHCTeMe KanwilJjadAapoB, 3alOJHEeHHBbIX BJATOMH,
JdaeT BO3MOXHOCTb IpenloJOXXHTh, UTO BI{6pI/IpOBaHHe NPpUMEHNMO H OJd
06e3BOKHBAHUS JPEBECUHBI.

JKcnepuMenThl 1O BHOPAUHOHHOMY O0E3BOXKHBAHHIO NPOBOAMJIM Ha JABYX BHODPOCTeH-
nax, paGoralouux C NpOMBIUJAEHHBIMH dacroramu (50—300 ey). O6pasunl jpeBecuHB
MMeJH BHICOKYI0 HauadbHyI0 BJaaxHOCTh (90—100%). Dbwio mpoBefeHO 1BE CEDPHH OILITOB.
B nepso¥i cepHH o6paslbl XKecTKO Kpemuwsau K croay BubGpocrenza (puc. '1, a). Marencus-
HOCTb KOJ1eOaHHH Jiexxana B jananasone 5—I13 g (g — yckopenue cuanl TsaxectH). Beire-
KaHusg BOAB He HaGmoganoch. Bo BTopoH cepuM ONBITOB NPYXKHHHOE YCTPOHCTBO yHMepu-
Bajgo ofpasnsl Ha croje BuHOpocTeHaa (puc. 1, 6). VeTeHcuBHOCTB KoJebaHuH CTOJA
BHOpOCTeRAa TaKad Xe, KaK H B nepBoit cepun onbitoB. Habaoganoch BhITeKande He-
60/ILIION0 KONHYECTBA BJIATH ¥3 00pasuoB (B Npegenax 5—69% BaaxHocTH). AHajlorHuHble
HCHLITAHHST OBIAHM IPOBEJEHbl Ha npommmneﬂnou Bubpomsomanxke CM-475 (MHTEHCHBHOCTS.
xoJsie6anuil 5 g).

OtcyTcTBHe 006e3BOXVBAHHS B NEPBOR CepHU OIBITOB OOBACHSETCS He-
JNOCTATOYHOH HHTEHCHBHOCTBIO KoseGaHUHA. Bo BTopoit cepun obpasen He
"Bl KECTKO CBA3aH CO CTOJNOM BHOpPOCTEeHAa, MO3TOMY ero kojefaHus Of-
"JMYaJKuch OT KoJeGaHuil Bubpatopa. AMIJHTYAa KoJeOaHHH pesko BO3pa-

* PaGora mnpoBeAeHa TMOA pPYKOBOACTBOM 1pod., JOKTOpa  TEXHHUECKHX HayK
IT. C. Ceproeckoro.
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crajla; obpasel Kak Obl npbiraj Ha CTOJI€ CTEH-
La. B MOMeHTE! ynapa o CTOJN BO3HHKaJH 60Jib-
uiMe YCKOpeHUsl, YTO TNPHBOAUJIO K IOSBJIEHHIO
3HAYHTE/bHLIX [0 BeJUYHHE HHEPUHOHHBIX CHJ,
KOTOpPBIE Bbi3blBaJld JBUKEHHE BJATH B Hauboje:
KPYNHBIX MaKpOKamu/Lisgpax (cocyaax u Tpa-
Xeuznax).

Ha npumeHsieMbix B HacTosilllee BpeMs B
NPOMBILIJICHHOCTH BHOPOMJIOIIAafKaX HEeBO3MOXK-
HO JOOHMTbCS  3HAYUTEJBHOrO 00e3BOXKHBAHHA
NPEBECHHB], TaK KaK CJAKHIIKOM MaJjga WHTEHCHB-
, Q ] HOCTh KoJeGaHuil. W npu 64abiuell HHTEHCHBHO-
" pue L Kpensese O6pa3uoscm KoJge0aHull, COOTBETCTBYIOUIEH YCKOPEHHU-!

K ‘crony subparopa, M 100—150 g ¥ Bhille, BPsiA JH MOMKHO HOJ-
o~ weetxos: 6 — wa npymuumon  HOCTPIO YIAMHTB BCIO C¢BOOOMHYIO BJATY, TaK KaK
OTTAXKe. B JApeBecHHe HMeeTcs 00/blIOEe KOJHYECTBO 3a-
THJAJOBAHHBIX COCYOB H KJETOK, MOpbl KOTOPBIX
3aKynopeHsl cMoJjiamMu. Kpome TOTO, 1/ NPOMBILLJIEHHOIO 00€3BOXKHBAHHA
TaKUM CrHOCOOOM KPYMHBIX NapTHil NOTPeOYIOTCH CElHaNbHble, BECbMa TPO-
MO3/1KHe ¥ CJOXKHble BUOPOYCTAHOBKU. B Jono/HeHHe K BOIPOCY O BO3nel:-
CTBHH Ha JpeBeCHHY BHUOpaUHU c/eayeT OCTAHOBHTLCA Ha BHOPAIlHOHHO-
KOHBEKTHBHOM clioco6e cymkH. llpu BuGpupoBannu Matepunada y ero no-
BEPXHOCTH BO3HUKaeT paspsKeHHe, NMyJbCHPYIOLIee ¢ YaCTOTOH BHOPATOpA
{M3-32 MTHOBEHHO MEHSIIOIIUXCSA CKATHR U PACHIMDEHHUS Cpelbl Y IIOBepX-
HOCTH IpU BHOpUpoBaHuH). KpoMme Toro, 1oj Bo3jelcTBHeM KoseOaHUH Haj
TOBEPXHOCTbIO MaTepHana cozfaercsd TypOyausauus rasa, 0O6a stu paxro-
pa BJUSIIOT ‘Ha CKOPOCTb UCMADPEHHUA BJATH B IPOLECCE CYIIKH,

HcenenoBarnst BUOPALMOHHO-KONBEKTHBHOH CYIIKH TIPOBOAMAM B CYWHJAbHOH YycTa-
HOBKE CO BCTDOEHHBIM BH6paT0p0M. I/ICHbITyeMbII:I 06pa3eu 3aKpeIIand B paMKe Bﬂﬁpa-
Topa, KoaeGiouterocst ¢ yactoroi 50 ey u ammantyzxoft 0,5—1,0 ma. IIpu obpaGoTke onbiT-
HbIX MXAaHHBIX OlUpexeadd CKOPOCTb CYLIKH HCOBITYEMOTro u KOHTPOJILHOT'O 06pa3u03,
KOHTPOJIbeIﬁ 06p83€u Bnépuposamuo H€ ToABepraJH, HO nNoMellaJn ero B Kamepe
YyCTAHOBKH BMECTE ¢ OCHOBHHIM o0OpasuoM. Ckopoctb cymkuy BuGpupyemoro ofpaslia Ha
0,8—0,2 % /4ac Boiilte, 9eM KOHTPOJBHOTO. Besnunua uHTeHCHOHKAaUUM 3aBUceJa OT aMIUIH-
Ty Abl KOJeOaHus: ¢ yBeaHUCHHEM aMIIHTYALL CKOPOCTh CYLUKHM BO3pacraJa.

OnbiTe!l TOKa3ajHu, YTO B STOM Ciyyae nHTeHCHuHKALHs Ipollecca, He-
COMHeHHO, MMeeT MEeCTO, OJHAaKO OT pPeKOMeHIaluil BrOpalMOHHO-KOHBEK-
THBHOTO criocofa CyWIKH ClefyeT 1okKa OTKa3aTbesd, TaK KaK B HacToAlUec
ppemsi  HeT BHOPOYCTAHOBOK, OTBEUAIOLIMX HEOOXOAMMBIM TpeGOBaHUSM.

O6eagoscusanue Opesecunst nyrem Bbtaas/meanuﬂ sAQaU CHATLLM
6030YXOM 6 HAAPABACHUL OCL CTBOAL (MHEBMATU4eCKUE cnocob)

Kak Mbl yXKe YKasbiBagH, IBWIKEHHE CBOGOMHON BJIArH B APEBECHHS
OCYUIECTBJISICTCS] C HAUMEHbIIUM CONPOTHBJSHMEM BIOJb OCH CTBOJA, B Ha-
UpaBJeHUH TOKa XKHUJIKOCTH! B pacTylleM JepeBe, NPH KOTOPOM JeHcTByer
PasHOCTb XABJAEHMH, cO3JaBaeMasd KOPHEBBIM [aBJAECHHEM M COCYILeH CHJIOI
KpoHbl. ITogo6HOE NBHIKEHHE MOMKET BO3HUKHYTb B KPYIJIOM COPTHMEHTE,
€CJIH HA OJHOM H3 €ro TOpPHOB CO3[ATh WOBLILIEHHOE NABJEHHE CXKATHIM
BO3IyXOM.

Hamu Gpia cosfana crmeuuajbHash YCTAHOBKA, TMO3BOJAONIAA TPH
OJIHOBPEMEHHOH IOJaue CKATOTO BO3JAyXa K TOpuy o6pasua perucTpupo-
BaTb M3MeHeHHe ero Beca. ONBITH MPOBOAUJM HA UypaKax M3 CBexecpyl-
JNeHHOH Oepessl.

[Ipu o6paGoTKe naHHBIX Oblna BHISICHEHA 3aBHCHMOCTBY KOJHUECTBA
YAaAJAAE€MON BJard OT JAaBJeHHs. YCTaHOBJEHO, UTO BOJA BLITEKaja M3



O mexanuueckom 006e360xcuBaHUL Opesecurs. 97

632

| P
A7
-

7

\

¢ 5 0 5 20 25 30 Pamu

Puc. 2. 3aBUCHMOCTb KOJHUECTBA YyAa/JseMOi Bsiard OT LaBJICHHY
15 - 6epe3oBLIX UypaxKos AJMHOM 200 mm.

I—1—1—1; IV—3~1--2; J[—1—1~2; V—3—4—0;
1/71—3—-1-1 (0, 1, 2, 3, 4 — HoMepa 0GpasuoB).

obpasua npu nasieHud Ooabme 8 aru. C ysenuueHHeM NaBJICHHS KOJHYe-
CTBO YJAJEHHOH BJard BO3pacTano, OAHAKO HPSMOH NPOMOPIHOHANBHOCTH
MeX(Iy 3THMH BeJHYHHaMH He Habuaionanoch (puc. 2). MakcnmasnbHas Be-
JHYMHA 06e3BOKHBaHWs He npeBblimazna 109 Baa’KHOCTH NP HayaJbHOI
BIa)KHOCTH MaTepuasia 75—85%, maune o6pasua 200 mm ¥ AaBieHHU
25 aru. C yBeJdHyeHHeM [MJIMHBI 00Pa3LOB KOJHYECTBO YIAJEHHOH BJarn
CHWJKaJioch W TpH Aasienun 15 aru cocrasiano 4,5—6,9% nna ob6pasnon
nauHof 200 mm, 3,6—5,8% npu maune 700 mm u 1,7—2,0% upu nmauHe
1500 ma.

Ilpy MUHHMaJbHOM IJisi AAHHOH NOPOAB JaBieHMu (ana Oepesbt
8§ aru) HauvHawT 06e3BOXKUBATLCA HauboNee KPYNHble CKBO3HBIE KAalWI-
JSIpbl, COCTOsILIME, B OCHOBHOM, M3 cocydos. C MHOBBHILIEHHEM IaBJEHHS K
npoueccy MOAKJIIOUAOTCsS Bce Goslee Menakue cocyant. M3 cucrembl 06e3B0-
JXHBAHMSl BLINAAAlOT 3aTHJJIOBAHHBIE COCYABl M IIOJOCTH KJAETOK JHOpUdOp-
Ma, TaK KaK OHH OKa3bIBAKOT MAaKCHUMAJLHOE CONPOTHBJEHHE CXKATOMY BO3-
IyXy. DieMeHTapHBIA pacueT MOKa3bIBAET, YTO B HCHBITBIBABINUXCS Gepeso-
BLIX Yypakax (Ipu HavaJbHOM BiaaxkHocTH 80%) Ko/MM4eCTBO BJarHd, co-
Hepalleficss B cOCynax, cocTasgsier okoso 15%. DxcnepuMenTanbHble 1aH-
Hble Jal0T MaKCHMaJbHO YAaJeHHOe KOJHYEeCTBO BJard, pasHoe 10%. Yuu-
THIBAS, YTO YacTh COCYAOB He Y4acTBYeT B NpPOBeAEHWUH BJATH, CACAyeT OT-
METHTBb YAOBJETBOPHTENbHOE COBIAJeHHE ONBLITHBIX HaHHBIX C 3THM 3ie-
MEHTAPHBIM PaCyeTOM.

[TpoBefeHHBIE 3KCNEPHMEHTH M aHAJH3 HX Pe3yJbTaTOB MO3BOJSIOT
NpUiiTH K BBIBOLY, UTO NpPH 06€3BOXKUBAHMM NDEBECHHBI IyTeM €e NpPOLYB-
KH CYKaThIM BO3AYXOM HeJb3sl J00HThCsl CyliecTBeHHOro addexTa. ITOT
npouecc obecneunBaeT CHHKEHHE BiaxKkHOCTH B mpefenax 2—10%. Hecmor-
O HA 2TO, MBI HalIIH IenecoofpasHbIM ONMyOJHKOBATh MOJNyueHHble pe-
3yJbTaThl, TAK KaK OHH IPEICTaB/ISIOT ONpPeNC/eHHbIA MO3HaBaTe bHBIA
HHTEPEC W MOTYT OBITh HCIOJb30BaHbl B JaJbHEHIIHNX KCCAEAOBAHMAX IO
npobaeMaM CyIIKH H 00e3BOKHBAHUS [IDEeBECHHEL.

IToctynuaa B penaknuio
3 samBaps 1966 T.

7 Jlecuoi wypHan® N 1



M3BECTHS BBICIWIUX YUYEBHBIX 3ABEJIEHHUN
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O NMOJIO)KEHHHU CEPEAMNHDBI THE3A,
BHIBUPAEMOIO HA CTAHKE CslA

B. JI. IOBOCJIABCKHH

(JTeruurpagckas JecoTexHHYeCKasi aKajxeMHs)

ITpu BeIGOpKe THe3n Ha cranke CBITA xonueBas ¢pe3a MPUBOAUTCA BO
BpallleHHe OT 3/IeKTPOJBUTATe]sl IMIABHOTO TMPHBOJA H OJHOBPEMEHHO — B
BO3BPAaTHO-KauaTeJbHOE [ABHXKEHHE OT 3JEKTPOABHTATeNs [0Jaud C I0-
MOILIbIO KPHBOIIUIIHO-KOPOMBICJOBOTO MeXaHH3Ma (puc. 1)

MexaHu3M COCTOMT M3 KPHUBOIUHIA, Bpalaronlerocss BOKpyr Touku O,
pamnyc KOTOPOro r MOXKeT M3MeHATbCSl NPU HAacTPOHKe CTAaHKa Ha pasMep
IJUHB THe3xa B npefaenax r = 0 =~ 45 um, waryna [ = 220 um u Kopo-
Mblcsia R, xadatouerocsi Bokpyr touku O. latyn [ cBsizaH mapHHpaMu ¢
KDHUBOIUUIIOM M C KODOMBICJOM, JKE€CTKO CBfI3aHHBIM CO UINHHAeNeM
L = 545 mm, KayalwHmuMCsl ¢ TOH e YIIOBOH AMIVIMTYIOH, YTO H KOPO-
Meic10 R, Bokpyr Tofi xe Toukw O. Ha koHue wnuHmendss B maTpoHe Kpe-
nuresa gpesa.

Hecmorpsa Ha kKaXymyroocs MpPOCTOTY KPUBOLHMIHO-KOPOMBICHOBOTC Me-
XaHu3Ma, COOOIaloIlero BO3BPATHO-KauyaTeslbHOE IBHXKEHHE [OJauyd KOH-
LeBOMl (pe3e B Ipoliecce BEIGOPKH [He3na, €ro KHHEMATHKa HMeeT HeKo-
TOpBIe OCOOEHHOCTH, YYHTLIBATL KOTOPLIE HEOOXOANMO TPU MPOEKTHPOBAHMH
sToro Mexanuama. OfHa u3 TakKuX OCOOGEHHOCTEl -— HEelOCTOSIHCTBO Cpel-
Hero TOJNOXKeHHS WINHHAENS B MpOLECCE ero KauaHuil TIPH U3MEHEeHHU~pa-
Jigyca KpHROMWHIA r.

HabmiogenusiMu yCTAHOBJIEHO, UTO TPH PA3HBIX PafHyCcax KPUBOIIMIIA
cpejHee [OJOXKeHHEe WINHHAENAS, a 3HAUAT W CEPeJAUHB (Dpe3epyeMblX Ha
CTaHKe THe3J TakKiKe OKa3blBAlOTCS HECKOJIBKO Pa3JHYHBIMH. AHAJUTHUECKH
3TOT AakKT ellle He HCCJeOBAH. ,

BausHne cmelleHus] (GAKTHYCCKOH CepeAMHBLI THe3la OTHOCHTENBHO HO-
MHHAJbHOrO €e MOJIOXKEHHA MOXeT CKa3biBaTbCd B HapyuleHHH (HOpPMBE
KOHCTPYKIMH BCJEACTBHE INepeKoca ee IIUNOBBIX COEJUMHEHHH, TOSIBJEHHI
JHQUYHTENBHBIX MONOJHUTEIbHBIX HaNpSKEHUI B COEIAMHEHUSX H CHUKEHHH
I pe3yJabTaTe 3TOrO IPOUHOCTH U JOATOBEYHOCTH Beeil KoHCTpykuuu. C Tou-
KH 3peHHs 3KCINIyaTalHH CTAHKA TepEeMEHHOe CMelIeHHe CePeNdHbl THe31a
IDEMsITCTBYeT INOJYUEHHI0 B3anMMoO3aMeHseMbIX jgeTaJjel, 3aTPYAHSET Mpo-
rpaMMHYIO HACTPOHKY CTaHKa MJIHM HACTPOIKY HO yHoopam.

PaccmoTpum mosmoxeHue MexaHH3Ma, KOTAa Pajdyc KpPHUBOMIWNA ycra-
1iOBJEH paBHBIM HyJIo. IIpH 3TOM 1NHHAeNb 3aliMeT cpelHee TOJOKEHHE
OC,,, B KOTOPOM OH Napajje/eH HANPAaB/SIOWIM CTOIa CTAHKA, H TOTAR

MOXKHO [POH3BOAHTb CBEDJICHHE: NpPH BpAllaiolleMcsd KpPHBOIINIE NINHH-
Iesab HeMOJBMIKeH, HO THIAPABJHKA CTaHKA (THJAPONPUMKHMMLI, [I0ga4ad CTO-
na) Oyxger ¢yHKUMOHHpoBaTh. IllaTyH B 3TOM ciyuae safiMer TOJ0KEHUE

1B, a kopombicno — OB, cocraBass c¢ JurHell 0,0 =s yron
0\0B ., =}, onpexeisiiouiuil HyJeBoe CpefHee MOJOKEHHE KOPOMBIC/A.
ITO MCXOAHOe CPejHee NOJIOKEHHE MeXaHH3Ma Ha pHC. | OTMEueHO CIUIOLI-
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Puc. 1. KuHemarnueckast cxema
MexaHH3Ma KauaHusi CYNNopTa
cranka CsIIA.

HbIMM JHHHAMH. 3HaueHHe yIsia A, MOXKHO HAHTH M3 TPEYrOJbHUKA
0,0B,
R4y s2— |2
Ay = ———— .
cos 9Rs (1)
I1pu pajanyce KpHBOWIHMIIA, OTJIHUHOM OT HYJs, BpallleHHe ero 3aCTaBHUT
KOPOMBICJIO (& CJIe[0BATENbHO, H HINHHAEJb) KauyaTbCsd W 3aHHMAaTh Kpai-
Hye moJioKeHuss B Toykax By M By (€, W Cy— COOTBETCTBEHHO MAJsl IUIHH-
aeqs), xerga yrod kopombicia ¢ auaueft 0,0 Oyner cocTaBisiTh 3HAUEHHS
A ® )l ummaryd AB Aiu ero IpopoJ:KeHHsa GYAYT NPOXOLUTH yepe3 TOY-
ky O;. CpelHee TOJOXKEHHE KOPOMBIC/A NPU KayaHHU OMPENETUTCS YIIOM
A A
" _1;_ (2)

1

[IpakTHuecK: YCTAHOBJEHO, YTO hy %= A, ITO BBI3bIBAGT HCKAXKEHHE

HACTPOHKH CTaHKa OTHOCHTEJBHO CepeJHHbl THe3ja U JenaeT 3aTpyIHH-
TeJabHOU paboTy MO ymopam, Tak Kak NP W3MEHEHHW [JIMHBI THe3la MoJo-
JKEeHHUe ero cepelHHbl OTHOCHTENbHO CTOJa OyAeT Pas3/IMyHbIM.

Hmest Bce 310 B BHIY, 1eJecO00Pa3HO IIOCTABHThL CJAeAyIOIIHe 3a4adyu:
1) moayuuth BeIpakeHHe [Jisi BBHIYMCJEHHS BeJWYHHBI HECOBNAJEHH CpPefi-
HETO [OJOXKEHHUsl WNHHAeNss UpU KayaHHM ¢ HCXOAHBIM CPeJHHM [OJ0Ke-
KueM; 2) HaAWTH YCJAOBHE, IDH BLINOJHEHHM KOTOPOTO BeJHYMHA HECOBIA-
renust Gplia Ob MUHHMAJIbHON MJN PaBHSIACH HYJIO.

Jlnst peleHus mepBo¥l 3ajgaun paccmorpum Tpeyronbhuxn 0:0B; m
0,0B, una puc. 1. B stux tpeyroapankax 0,0 =s; OB, =.0B,=R;

7%
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O\By=(l—r) u O0,B; = ({4 r). Ob6osHaunM noNymepAMeTPHl 3THX Tpe-
YTOJIbHHKOB _
1
p,=7(s—l—R+l——r);
) (3)
=5 (s+R+1+7).

IMonynepumerp HcxoaHoro cpepuero tpeyrosbuuka O10Bc, 0603HAUHM
qepes pg
1 :
Po=-5 (s +R+1). (4)
B coorserctBuu ¢ Qopmyaolt (2) H U3BECTHBIMH TPUTOHOMETPHYECKH-
MH COOTHOIIEHHSIMH HMeeM

A A J PR A N A
cos ke, = cos 2 1+ 12 = cos 5 -cos{—sm 5 sm72 %)

o . A X
3uayenuss GYHKUHH CHHYCa H KOCHHYCa I[OJIOBHHHBIX VTJIOB 5 H ?2

HaXONHM H3 pelleHHs PACCMATPHBAEMEIX TPEYrOJbHHKOB II0 HM3BECTHHIM
(popMyJsaMm

S_z\}__-l/.pl(pl_l+r) . i \/(pl—R)(Pt‘“S)
2 - RS ’ - )’
i )\2__ Pepy—1I—r) . )\2 \/(Pz R)(pQ—S)

cos—Q——\/—Rs—, sin — -

ITepen sHakaMu pafMKaloB Be3Je CTOHT 3HAK ILIIOC, TAK KAK BeJIHYHMHSI
A LA

COS 5~ M Sin - B J@HHOM CJlyyae BCEra NOJIOXKHTENbHE.
Hs dpopmya (3) u (4) caenyer, uro

1 y L1
Pr=po—5r; Pr—ltr=p—l+5r

R po—R——r P — s—po——s——%—r

1
p2=po+ 5 r; pz——l——rzpo—l——?r;
1
pa—R = po~—R—l— 5 1 p2—~S—po~s+~r

M Ay ok
IlpousBenenns cos —- - cos 5 M sin o

VW
2 5 'SIHT BbIpa3uMm 4depes pO’

00BeIUHUB PalHKaJIbL,

cos&-cosg—gzl/(p‘)—l—; 7} (7o —l~_ )(Po )(po—l+%r).

2 RSRs ’

Moo R
sin -+sin 5 =

1 1
V( —R+3r) (st )= R—5r)(pe—s— 5 7]
R-s-R-s
IloncraBasiem stu BhIpaxKeHust B opmyay (5) u npeobpasyem IOAKO-

‘PEHHbIC BBIPAXKEHHS], OTHENsIs NEePEeMEHHYI0 BeJHUYMHY (PafuyC ¢ KDPHBOIIH-
@a) M ynpouasi Buj Ko3pPHIHEHTOB NPH Hell
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costo= e [V = LA [ = 3] -
-]/ (po—R)Z—%?] [(po—s)z—frzj}=

1 |
{po(Po l)\/1 T T 7 ]+16 P(p— 0t
i
“R)(PO"S)Vl'"TrZ[(po—S)Z + (po—R)'-’] -
1 d
T " Go—RE(m—o» } : ©)

B ¢opmyse (6) MOMKHO 3aMETHTb, YTO BTOpbie UJE€Hbl NOAKOPCHHBIX
BLIPA)KEHHI 3HAYMTENBLHO MeHblle eNMHUIbI, a TPeTbU UJEeHbl, colepxKaline
YeTBEPTYIO CTEMEHb r, UMEIOT BTOPOH MOPSAOK MaJOCTH II0 CPaBHEHHIO CO
RTOPBIMH UJIEHAMH. 3TH 0GCTOATENbCTBA AAIOT npaBe npeHeOpeuyb TPETHU-
MM WieHaMH 0OpH COXpaHeHHH AOCTAaTOUYHOH [/ TNPAaKTHUECKHX pPacueros
TOYHOCTH, @ OCTATOK PajHKana Das3joXHTb N0 OHHOMY Hb}OTOHa B35IB U3

Hero JiBa nepBbe YyJIcHAa
L
COSM*E{I")@O l)[l"_rz(<po—z)2+ﬁ)}“

—(Pe=R) (P = S)[l' ((Po—3)2+(1701R)2)]}' @)

PackpriBast Q)HryprIe n KBaILpaTHbIe ckoOku B Qopmyie (7) u 00b-
enuHsisi 06a ujieHa, cofgepKaIue r2, moayuuM

PoPo—18 (po— R) (py— ) +

COS Aey = s 75
r? (po— po R T . l)
T s ( Po—§ + R Po—1 Po /- ®)

IlepBule. nBa uneHa HOPMYJIHI (8) OpencTaBasaoT co60l TPHTOHOMETDH-
yeckHe (QYHKIHH yraa ki

—1 A — — R
Po (PROS ‘) — cos? 20 " (Po }23(]70 s) =SIH2—20-;
¢ APYroil CTOPOHBI, U3BECTHO, UTO '

A e N

cos? o> — sin® 5 = Cos ).

Torna OKOHYATEABHO NOJAYUUM
2 — R —S 14
Ao — r (1’0 Po _ o __
COS Aep cos )\0 + 8Rs \ pp—s po— R Po—1
Po—

—— e | = )\ _ A C )\ . 9

o ) 0s )\, 0s Xy 9)

Besuunna A cosd,, NPONOPUKHOHANbHAS KBAJpaTy pajgnyca KPHBOLIH-
na, BecbMa MaJa [0 CPaBHEHHIO C eAMHUIEH, TaK KaK BbIpAaXKeHUe B CKOO-
xax ¢opmyanl (9) HMeeT NOPANOK eTHHUIBL. DTO TOATBEPIKAAETCS TeEM,
YTO CpeJHee IOJIOXKEHHe IHNHHAENs1 MeHseTcsl He3HauMTeslbHo. Mcxonsa H3
3TOTO, MOXKHO YTBEP)KJAaTh, UTO Pa3HOCTh YIMOB (A, — ko) = AN Mana.

Urofbl MOJYYHUTDL BHIpA>KeHHe 1Ja yria Ak, BOCIIONB3YeMCsi pasnoxe-
HHEM CHHyCa Da3HOCTH [BYX VIJOB
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sin ()‘cp — X)) =sin (X, + AL) — X;] = sin Ak =
= €0s ¢ (sin k- cos A\ 4 cos A, sin Ak) — ¢os (A, + AN) sin A,

Tak xak cosAh= 1, a cos (N, + Ak) = cos)cp, TO, TepeHocs BCe uJje-
HBI ¢ Sin AN B JIEBYIO 4aCTb, NOAYYHM

sin A\ (1 — cos®),) = sin ), (cos kg — cos k) = sin kg (— A cosky).
Orciona, 3amensis (1 —cos?),) HA sin®h,, a sin Ak Ha Ak (10 MaJOCTH
yria Al), monyuum :

AN = — Acosh - (10)

sin )\0

Hns HaxoxIeHUsi BeJWUYHMHBI Sink, Bocnodabdyemcs dopmynoit (1)
2 T )2
sinh,= V1 —cos’h, Vl s +1§2s~ L

——,;;Vpo<po~l)(po—s><po R) ==, (11)

rie  F —miomans tpeyroabanka 0,08, no puc. 1.

Ilopcrasaas B dopmyay (10) Beipaxenus sin ko u3 ypasnenus (l11)
u Acosk, us pasenctBa (9), TmOJyyaeM OKOHUATENbHYK PACUETHYO
(opMy./1y A BLIUHCJAEHHA YIJIOBOIO OTKJAOHEHHS WIMHHAEAs OT CPEAHero
,IOJIO>KEHUS

rr p—R | p—s Po po—1

Al = — —— ( — — ) 12

_ 16F \po—s +po—R po—1 - Po (12)

OnHako B KOHEYHOM Cyere HYXHO YUYHTHIBATL He CTOJbKO YIJIOBOE,

CKOJIBKO JIHHEHHOEe OTKJOHEeHHe HinuHAe/JAss OT HaYadaJbHOTO ITOJOXKEHHUd (OT

Touku Cgp). ITo oTkiAonHeHue AC Tenepb Jerko TMOJCYUHTATH, TNOAb3YACH
dopmyaoht (12).

— o L yp—R | po—Ss  p _ Po—!
AC= LAk = r16F<p0—s+ — ey - ) (13)

Ha cranmke CsIIA (Momenr Beimycka 1950 r.) mnoayuaem R =
=V4127 1 90% = 421,72 mum; s = V 4122 + 310° = 515,60 ma, {=220,00 sn;

Do= 2i (421,72 + 515,60 - 220,00) =578,66 mx u L =545 um. Coot-
BETCTBEHHO 3THM JaHHbIM 10 dopmyse (13) Haxoaum

AC = —0,495-107°r2. (14)

3Hak MHHYC B ¢opMyse (14) TnOKasblBaeT, YTO NpPHU YBEJIHYEHHH pa-
JHyca KDHBOILUHWMA OTK/JIOHeHHe TOuKH C OT ;HCXOJHOTO CPEAHEro HOJOXKe-
fIusl (CMeLleHHe CepelHHBl [He3xa) OyAeT NPOUCXOAHTh B CTOPOHY yMEHb-
IIeHUA yIJa Ay, TO €cThb HAJeBO, eClH CMOTPeTh Ha WINHHIEAb CO CTOPOHBI
cronia. CmeleHne cpefiHero noJsoxkeHus ToYkH C, CTPOrO TOBOPS, He PaBHO
CMELIEHHNIO CepedHHbl THe3[a; Mocjie/lHee HECKOJbKo OoJiblle, TaK Kak ce-
pejuHa rHe3ia obpasyercsi He Toukoil C, a KOHUOM (pe3bl, HO IJIMHA Bbi-
cTynamllefl 4acThH. (pe3bl 3HAUUTENBHO KOpOue JTHHEI L wmnunpenst; nas
YIPOLIEHHS NPAKTHUECKHX pacquOB 37Ol IIONPABKON MOXHO HIPOCTO Ipe-
Hebpeub. |

-Io q)opMyJIe (14) Ha pHUC. 2 B JABOHHBIX JOTapH(MMHUECKUX Koopzm-
HaTaXx noctpoen rpaduk cmemienus AC cepennHbl rgesja OT HCXOLHOFO
CpelHero- MOJIOXKEHHA OCH WINHHAEJNs B 3aBHCUMOCTH OT BeJHYHHBI YyCTa-
HOBJIEHHOTO paidyca r KPHBOWIMMA MJK TIpH npeHeOpe:KeHHM YKa3aHHOU
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Puc. 2. Tpadux ans pacuera CMELIEHHST CepesHHH
rHesna.

fIONPABKOH ~— B 3aBHCHMOCTH OT AJMHBI (pe3epyeMoro rHe3na l;. Tax, Ha-
nipumep, st r =25 mm (1.~ 80 um) AC= 0,31 nn.

Hast pemreHns BTopofi 3ajadyu TIOCTABMM YCJIOBHe, IPH- KOTOPOM BhIpa-
JKenue B CKOOKax (opmyant (13) paBHsfeTcs HyJIO

Po—R Po—S P po—L v
Pg—S +P0—R Po;l’ Po =0 (15)

Ecau oGosﬂaqmb%:é-qepes X, a pPo 7 4epes y, To ypasrenne (15)

. 0 0 .
! L =L _ 1 _x=y

npuobperaer BHIL X - - Y 3= 0, T0 ecthb X —y " ¥ =%y
wam xy =1. (16)

BosBpamasicb k nepBoHayadpHbIM 0603HaueHusim Qopmynnt (15), yc-
JoBue (16) sanuwiem B Buje _
Po—~R Do =1
Po—S  po—lI ’

3anucaB 3TO PaBeHCTBO B (hOpMe NPOMOPUAH W OGO3HAYHB BEAMUUHY
2 po uepea R + s 4! npu cokpauienun Ha &, TOJyYHM

S+I—-R _Ris~—!
R+1—s  R+s+!

NJan
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I—(R—98)  (R+s)—1
[F@®=s)  ®R¥s)FL° an

—b
Paccmarpupas npomopruio (17) kKak NIpoH3BOAHYIO BUIA %—b—_—.—

c—d . a c
= H BO3Bpallasach K HepBOOGpaE’;HOI/I ponocpuun 7 = 7 , HoJyuaem

c+d
L _Ris
R—s = I
nau
24 s?2=R2 (18)

3aBHcHMOCTb (18) — pelleHne BTOpOfi INOCTABJEHHOH 3agaud: IS
TOTO YTOOH! NPH M3MEHEHHH PajHyca KPHBOLIMNA He CMel[afach CepefHHa
rHe3fa, HeoGXOAMMO M J0CTaTOUHO, YTOOBI AJMHA KOPOMBICJA, AJIHMHA Lia-
TYHa M DAaCCTOSIHHE MeX/Iy LEHTPOM BpaIlleHHst KPHUBOLIHOA U IEHTPOM
KauaHHs KOPOMbIC]A O0PasoBBIBAJNH HPSMOYTOJNBHBEIA TPEYTOJBHHK ¢ Bep-
ILUHOW PAMOrO yrya B UeHTPe BpalleHHss KPUBOLIMIA.

[Ipu BHIMOJHEHHH 3TOrO YCJAOBHA Ha pAacCMATPUBAEMOM  CTAHKe
. CBIIA, monaras HeM3MeHHBIMH BeNHUHHB R = 421,72 mu u [ = 220,00 s,
nosyuaem paccrosgne 0,0 = s=360 mm, yro Ha 155,6 mu MeHbUIe, Yem
cnenano Ha craske. Jlnst cranko CBITA japyrux Jier BEIIyCKa M CTaHKa
CsITA-2 ycuoBue (18) Takke He BBINOJHIETCS.

Boisodst

. s cramkos CBITA ¢ pasMepaMn KpHUBOLIHIHO-KOPOMBICJIOBOIO Me-
XaHusMa, COOTBeTCTBYIomMMH Mozxenn 1950 r., mpu HacTpofike ux mo ymo-
paM clelyer YYMTBIBATH CMelleHHe CeDelMHbI THe3la ¢ KakKAbiM M3MeHe-
HHEM pajHyca KPHBOUIHMA.

2. las crankos CBITA n CBITA-2, HMEIOIMX WHBle Pa3Mephl KPHBO-
IFMNHO-KOPOMPBICJIOBOTO MeXaHH3Ma, ueM B moiean 1950 r., cooTBercTBYyIO-
LAH pacueT MOXKHO CAeNaTh MO Hamel MeTOIUKe.

3. B KpUBOIIHIHO-KOPOMBICJIOBHIE  MeXaHH3MBI craHkoB CBIIA «
CBIIA-2 caenyer BHECTH KOHCTPYKTHBHble W3MEHEHHs, MPH KOTOPLIX YCJO-
Bie (18) -ObuIO GBI BHIMOJNHEHO, TOrJa HEOOXOAUMOCTb KOPPEKTHPOBAHHS
CPeANero MOJNOXEHHUS! THe3la TOJHOCTbIO OTHaferT.

TMocrynuna B pepakimio
21 cenTssGpa 1965 r.
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9PPEKTUBHBIM CTPOHUTEJIbHbIH MATEPHAJ
U3 JECOCEYHBIX OTXOOOB

B. A. KOPHEEE

(ApxanrebCKHHl J1eCOTEXHHYECKHH HHCTHUTYT)

Hamu npoeejenpl McciaefoBaTenbckie paboThl MO PALHOHAJILHOMY HC-
HOMb30BAHUIO JIECOCEUHBIX OTXOLOB [J/Is TNOJYYEHHH CTPOUTENBHOTO Mare-
puana. DPpHeKTHBHOCTh OI'PaxXKAAMOMUX KOHCTPYKUHH, BBIMOJHEHHBIX H3.
pa3JIMyYHBIX CTPOUTEJNbHBIX MaTepHa/oB, NMpuBefieHa B Tab/a. 1.

TaG6aunma L

OnTUManblioe

Yneabnas
Obvemnbiit | CTouMocTb Rg:?ﬁlﬂ.&e—m CTOMMOCTb TEPMHYECKOE
CrpodTelsHbli MaTepHan BeC, M, pyb.jsu3 ONTHOCTH TeNAOH3ONALHH conpoTHRB-
K[ md CTeHB oA x i m=M, ﬂ%‘"e
py6. onT
KpacHblit xupnuu 1800 20 0,70 14,00 0,85
JpeBecuna . . . . . . 500 35 0,15 5,30 1,50
[epeBoGeToH Ha OCHOBeE Jle-
COCeUHBIX OTXOHOB . . . 650 15 0,12 1,80 6,60

W3 napHbIX, npuBeleHHEIX B Taba. 1, BUAHO, uTO CTOHMOCTB 1 #® ne-
peroGeToHa B 7 pas HHXKe 10 CPaBHEHHIO C KHPOHYOM H B 3 pasa — Io
cpaBHeHHI0 ¢ apeBecuHoi. CiegoBaTenbHO, JepeBOOETOH, H3rOTOBJIECHHLIH
Ha OCHOBe JIECOCEUHBIX OTXOLOB — HauOoJee 3KOHOMHUYHBLIE H3 MPHMEHse-
MBIX B HACTOsII{€e BPeMs CTEHOBLIX MaTepHaJOB.

OcHoBuble (uU3HKO-MEXaHHYeCKHe cBolictBa jaepeBobertona
Mexanndyeckas mpoyHOCTb nNpd  cxkathu 20—30 x[/cm? W pacTsKeHHH 1npu usruGe
7—11 &I fcm?; o6bemnubiit Bec 500—700 xe/mu3; rospduument rennonposopsocts 0,11-—0,12;
Bojonorgomenne 50%; BAaKHOCTH B BOSAYIIHO cyXoM cocrosHun 229%; mopucrocth 60%;
K03 pHLHeHT naponpoHULaeMocTH Oe3 3amHTHOro caos 0,0174, ¢ 3amiuTHBIM TOKDPBITHEM —
0,0039; MoposocToiiKoCcTe Ge3 3alMTHOrG cnost- 6ojee 25 WUHKJAOB;, MOAY/Ib YAPYTOCTH
(npn nanpsikewnn 0,5) 4500 «l/cm?; xosdpduunerT Haceimenus 0,75; TpyaHOCrOpaembiii;
6HOCTOKOCTb  yAOBJETBOPHTENIbHAA; K03(dHuHeHT 3ByKonormomenus 0,15—0,35 npu da--
crore 150—300 ey; rBO3AMMOCTL YIAOBJAETBOpHTEeJbHAs, AepeBOOETOH XOPOWIO NMJHTCS N
pexercsl pasHUYHLIMH HHCTPYMEHTaMH.

TexHonoruss Npou3BOACTBa JlepeBODETOHA OYeHb NPOCTa HA BCeX 3Ta--
nax mpomecca.

JlepeBO6eTOHHYIO CMeChb B MAacCO3arOTOBHTENbHOM OTAETeHHH (LIHXTY) YBAAKHAIOT
yTeM HpefeNbHOr0 HACLIIEHHsT JIECOCEUHHIX OTXOMOB (ApoGJeHKH) BOMOM; 3TO ofecmeu-
BaeT CaMOpery/nupoBanue pafodeldl BAAXKHOCTH IMXTH M He TpefyerT 0coBOro M CJOKHOTO
TEXHHYECKOTo KOHTpOJsisi. [Ipomecc ApoGJeHHsT JeCOCEYHBIX OTXOAOB (3alOJHHTENSA) TaKKe
BecbMa NPOCT H MOJHOCTBIO MeXaHH3HPOBaH, MEeXaHM3HDOBAHA H TPAHCHOPTHPOBKA FOTOBOM:
Apo6JIeHKH. ‘

CocTas gepeBobeToHHON wuxtTo (ke Ha 1 M3 nepeBobeTona
110 Becy B pacueTe Ha abc. cyxue maTepuansi). Jlecoceunble OTXOAM i
npobjeHKa ¢ MaKCHMaJbHbIM  pasmepoM uyactui 50 X 4 mm — 250:
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nopraasa-emesT M-300—220; Boma 460; xunxoe C¢TEK/JI0 MM XJOPHCTHIH
KaJbuui 3.

CocTaB 3al{HTHOTO DOKpPLITHA AepeBofeToHa, %
. No Becy
ITopraana-uemedr Geawir, M-300 . . . . 20
Ilecox MOJIOTBIH C YyAEJbHOH HOBEPXHOCTBIO
1500 em?le . . . . . . L oL L L. 20
JIak NepXMOpPBMHMJOBBIN . . . . . . . . 20
Pacrsopuresp P-5 wmu P-4 . . . . . . . 20
Boxuwtit  10%-uett  amyabraTop . . . . 14
launa momoTas . . . . .o« . . . L . 2,5
IlvukoBEle Gemuna . . . . . . . . . . 1,5
Kpacurenn e e 2,0

B cayuae OTCyTCTBHS 3THX MAaTepHAJOB JJsi 3aUIUTHl JepeBoOETOHa
(6e3 yxynureHus aAreauu) MOXKHO INPHUMEHSATb OOBIYHBIN LEMEHTHO-Mecya-
HBI pacTBOP B COOTHOWIeHWW 1 : 3, HO NPU 3TOM BeC CTCHLI YBeJHUYHBAeETCH
Ha 20 %. : :

llepeBoGeTOH Ha OCHOBE JIECOCEUHBIX OTXOJOB BIepBble OblA IPHMEHE!
B KayecTBe OrpaxmaroluX KoHCTpyknuit B 1963 r. mpu CTPOUTEILCTBE MO-
PO3MJBHON KaMepbl (3KCIAyaTHpyeMOH 6e3 Kakux-au6o ne¢exkToB yxke 4
rona), 3ateM B 1965 r. — Ipu CTpOHTeNbCTBE 3KCNEDHMEHTAJIbHOIO 3JaHNH
B T. ApxaHurenbcke (puc. 1). DT0 3aaHHe NOCTPOEHO AJs NPaKTHUECKOH
npoBepKu 3¢ (HEeKTHBHOCTH AepeBOOETOHA M 3AlllUTHOTO COCTaBa, NMPHMeEHse-
MOTO IJs NOKPBHITHS HAapyXKHBIX ero iockocrefi B ycaosBusx Cesepa.
M3-3a oTCyTCTBHSI TIpOM3BOJACTBEHHOH 6a3bl Mo BbIpabOTKe NaHesell CTeHD
KCIEPUMEHTAJ/IBHOTO 3[aHHS BLIMOJNHEHB W3 MOHOJHTHOTO AepeBobeToHa B
KapKacHOM HCIOJHEHHH NPHU TNOMOIIM NepeBHXKHOH ONanyOKH.

Puc. 1.

XapakTepuHCTHKA SKCHEDHMEHTAaJbHOTO sjpaHmsa J[anua 98 u,
wupuHa 6,6 u, seicota 3,6 x. To/muHa OrpaXKJaKUIMX KOHCTPYKLUHE (CTEeH) 3aIpOEKTH-
poana B 20 cm npu pacuerTHoil Temneparype —132°C. Kapkac BHIIOJHEH H3 AHTHCENTH-
pOBaHHOrO pepesanHoro Opyca ceuenneM 20X 20 cm. [Hdas  yayuiuends repmeTHsalun
KOHTAKTH MEXAY JePeBOGETOHOM M KapKacoM, a TaKKe MexJy HAepeBOGETOHOM H OKOH-
HBIMH M [BEDHBIMHM NPOEMAaMH H3TOTOBJEHBI H3 TPEYrOJNBHEIX peeK C pasMepoM CTOPOH B
30 mam. BHyTpeHHSs NOBepXHOCTb CTEH M {l0TOJKA OOMTAa CyXOfl WITYKaTYpKOH (TOJLfH-
HOH B 1 cm), moxpallleHHOK MacjsaHON Kpackoll (maHesab) M KJa€eBOH. B COOTBETCTBHH C
TpeGosanuamuy CHull HapyHas [DOBEDXHOCTH CTeH NOKPHITA CNMEUHAJBbHO Pa3paboTaHHBIM
SALHTHBIM COCTABOM (TOJINKHA CA0A 1 wma), MPeSOXpaHSIOWUM KepeBOGETOH OT mepe-
YBAAXKHEHHS 1 OOECNCuUBAOWNM  CTAOMALHOCTD  KOSM(ULHEHTOB  TEMJAONPOBOAHOCTH M
TiapONpOHKL[aeMOCTH - AepeBobGeToHa B mpouecce ero skemayaTauun (puc. 2). Iloa u
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Puc. 2. FiameHetHe maponpoHULaeMoCTs
,uepeBoéeToHa B 3aBHCHMOCTH
OT 3alIUTHOTO INOKPbLITHA.
1— o6pasely 6e3 3alUTHOIO MoOKpoBa; 2 — ¢
32lLUTHBIM MOKPOBOM B  OAHH caoif «C-6»;

3 — ¢ saluTHBIM TOKPOBOM B ABA CJOS
«C-6» n <[1XB».

MOTOJNIOYHOE MepeKpPHITHE CAeJaHbH H3 JepeBi.
Bce 3panue ¥ pacnosiokeHHOe B HeM CTaHOU-
Hoe of0opyroBanHe (oGmumM BecoM 25 T)
CMOHTHPOBAHEl Ha cBaiiHOM ocHOBaxuu. Qrom-
JieHne BOJAsAHOe. DeHTHAANHA ecTeCTBeHHAd.
B 3maHMn MOCTAaTOYHO IHEBHOTO CBETAa H BO3-
nyxa. 3a suMy 19656—1966 rr. orpaxpaouiue
KOHCTPYKLUHUM 3JaHHS H3YUeHBl C TOUKH 3pe-
HHUS TEMIepPaTypHO-BJAAXKHOCTHOIO pexuMa, TO
eCThb paccynuTaH GajaHC BJAard M onpejesera
CTeNeHb ee MHTPaluH.

Onbit CTPONTE/NbCTBA SKCIIEPH-

MEHTAaJbHOTO 3JaHud TOoATBCpAKIAET
peaJibHyI0O BO3MOXKHOCTb BO3Be€IEHHA

" MOHOJINTHBIX CTE€H C IIOMOIIbIO nepe-

JIBHXKHO¥W onaJjlyOKH IpH HaJUUHH pac-
TBOPOMEILI AJIKH (emkocreio  200—
500 4), papobunku V-2, jeHTOYHOTO
TpaHcnopTepa HJau KpaHa «[lnoHep»
U TNHeBMOTPaMOOBOK ¢ He(OJbIINM
komipeccopoM. CTeHB IIOCTPOEHHOTO
HaMu 3paHus (QOpMOBa/JH BpPYYHYIO
JepeBsiHHEIMH TPaMOOBKAMHU IPH YCH-
aud 5 kl'[/cm?, 4TO COOTBETCTBYET CIO-
coGaM (opMOBaHUA NpPH NOMOLLH BUO-
panun (c mpurpysoM 50 e/cm?) RHa
BUOGPOCTOIAX U MPECCOBAHUS Ha Mpec-
cax. [losyueHHBIHi TaKUM cHOCO6OM
LepeBo0eTOH YAOBJETBOPSI BCEM Tpe-
6oBanussM MBTVY-21-5-64.

CreHbl OBLTH BO3BENEHLI OpHra-
ol pabouyux M3 4 yeno0BeK 3a 7 CMEH
(ITPOLO/IKUTENBHOCT KaXKJAOH CMe-
Hl — 4 #aca). CreHsl popMoBasIy ue-

pe3 neHb (B CBSI3H C HEOGXOAMMOCTBIO TBepAcHHs JAepeBobeTOHa M Iepe-
IBHKKH onany6ku). Ha xaxaplil moibeM onadyO0KH (M3 ceMH [0 NPOEKTY)
6purana paGounx 3aTpauuBana 3 4aca. ’

Ha Bech nponecc Bo3BejleHHs CTeH 3[aHHUA U3 JAepeBobeToHa, BKlOYas
U nepeIBUKKY onany6kd, Obiio 3atpaueHo 196 uenoseko-uac. Takum 006-
pasom, Ha Bce' 3faHHe ofIueit miomaigpio 60 m? GplIo 3aTpaueHo 28 yeso-
BEKO-JiHell; 3aTparel Tpyaa Ha | x? xuioi miaomanu cocrasuian 0,46 geso-
Beko-fIHs. [lpu Mexanmsaunmu BceX TPOLECCOB BO3BEAECHHS MOHOJHTHBIX
CTEH NPOU3BOAUTRNbHOCTL TPYAA Obljia Obl 3HAUMTEJBHO BHILIE.

[Moctynuaa B peaakuHio
19 Hosi6ps 1966 r.



H3BECTUSA BLICWIUX YYEBHBLIX 3ABEAEHUW

N1 JECHOMN XVPHAJ 1968

VIK 62 — 521

MEXAHUKA NPOLUECCA NMOWTYUYHOIO BbilEJEHNUS
KPYTJIbIX JIECOMATEPHAJIOB
NMPU MHOTOCJTOHUHOM PACINIOJIO)XEHUHU
B BYHKEPE TMHUTATEJA

A. 1. MAJIBIX
(LHUUMO L)

[Iponecc momTyuHOro OTAeNeHHsT GpEBeH OT NMAa4YKU B OYHKEPE MOMNKHO:
paccMaTpuBaTh, MCXOAS M3 YCHOBUI BHUTOJHEHWss W BO3MOMNKHOCTH COBME-
HeHUs caeAylomux (YHKUMA: KOHTDOJb IOJIOXKEHMs OpeBeH Ha 3axBate;
ofecreyeHde YCTOHYMBOTO IIOJOXKEHHSI BO BpeMsi TPAHCIIOPTUPOBAHMS
mpefoXpaHeHre OT 3aKJIMHHBAHWs ‘B JOTKe 3axBaTa; obecreyeHHe H36upa-
TEeJLHOCTH; OTCeMBaHHe HeNPaBU/ILHO OPHEHTHDOBAHHLIX OpeBeH; OTCeHBa-
HMe JUITHUX OpeBeH. _

Paccmorpum ycioBusi BHIOIHEHHST 3THX (VHKIME mom AeHCTBHEM:
rpaBUTALHOHHBIX CHJI. '

Konrpoao noaoscenus 6pesen Ha saxeare. TPaHCHOPTHPOBATh GPEBHO
U3 30HbI 3aTPY3KH 3axBaTa MOXHO B TOM CJyuae, KOIla BepTHKaJbHas
IpoeKUUs IeHTPa TsXecTH OpeBHA He BHIXOAUT 3a IIpefleibl 3aXBaTa
ke < m (puc. 1), To ecThb

ke <V 0% + [sin (9 + @), - (1)

ra¢ | K p— COOTBETCTBEHHO MPOJOJbHOE U IONEPEYHOe UM LEeHTpa Tsi-
J)KecTH OpeBHa.

Puc. 1.

Paccrognve or Hampas/asiollell MOBEPXHOCTH [0 YIAJeHHONH KPOMKH:
3aXBaTa MoOXeT ObITb BhIpa:KeHO ypaBHerHueM m = 0,5 (B 4+ Dmax). Torna
Hanbodbinee 3Hauenve £ KMC onpepenurcs U3 BblpayKeHHS

= — iq 08B + Dimax) ..
KKMC—cp-}-cpo-—arcsmvvm . (2)
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~ HanGourbwmit yrosl OTKJOHEHHs, NPH KOTOPOM elile BO3MOXKHO TpaHc-
OpPTAPOBaAHUE

“ iy 08 (B + Dmay) .. 05(B + Dpay) P
.= aIC §iN ———=x"— — @, = ar¢ sin' —————-— — arclg .
Pmas Ve E o Vet 1
Takum o6paszom, yciaosuio (1) coorBercTByeT yCIoBHe
¢ < (Pmax' (3)

DyYHKIHA KOHTPGJs MOJOXKEHH H3BJIeKaeMOno OpeBHA BBHIIONHAETCH.
€Ccjtd NpY HapyuleHwd ycaoBusi (3) npoucxomuT cOpacpiBadve OpeBHa B
-OyHKep. DTa ornepalia BHIIOMHSIETCS KAaK OTCeMBaHHe HeNPaBH/JbHO OpHeH-
THPOBARHOTO GpeBHA NOJ JeHcTBHEeM coOCTBEHHODO Beca.

Ycroguusocre Gpesen u npedoxpanenue ux OT 3AKAUHUBAHUR 8 AOTKE
3ax8aTL BO BpeMsl TpaHCUOpTHpoBanuA  (puc. 2) obecleunBaeTcs IpH
-COBJI0IeHUH HePAaBeHCTBa

MG > M. | (4)
B napamerpuuecko# fopme 3TO HEPaBEHCTBO HMeEET BHL
QVRE—(R—I)*>P(R—N), (5)

tne K-— pagdyc IomepeuHoro ceyeHuss GpeBHa MO UEHTPY TSXKECTH;
h’ — BBICOTA TOYKH OTMOPBI OTHOCHTENBHO HEXXHeH o0pasywoluell moBepx-
HocrH GpeBHa.

Cunna P Bo3HHKaeT B pe3ysabrate Aef-
CTBHUSl JIeCOMATepHaIOB HAa H3BJEKaeMoe
6pPeBHO M fABJISIETCH NEPEMEeHHOH MO BesH-
yMHe, HANpaBJ/eHUI0O W BpeMeHH NpHJIOKe-
Husl. Jlas ofecneueHHss yCTOHYMBOCTH JO-
CTATOYHO, yTOGHl yCJ0BHEe (5) MOIMIO Ha-

CTYIIUTb BO BpeMsi CTaJKHBaHHs Gpes-

2
A s Lo m i
2/ " [h#
Ny JES S

Pue. 2.

#Ha JI0 TOrO MOMEHTa, KOTJa BepTHKaJ/bHas MPOEKIHs UeHTPa THKECTH
BBIAIET 32 Tipejlesibl 3axBaTa. IIpu HapyileHHH YCa0BHsS (9) 3axBaT coBep-
UIUT XOJOCTOH XOf, €c/lH BHINOJHsAeTCs (YHKLUMS OTCEMBAHMsI HENpaBHJBHO
OpHEHTHPOBaHHBIX MaTepuaJ/os. Ilostomy cobmiogeHne Hepabenctsa (3
HeGe3yC/IOBHO M/ KaXKAOro ciayuyas u3Bjeuenusi. [l npejoTBpamieHus 3a-
KJIWHKHBaHHA OpeBHa B JOTKe 3axBarTa [OJXKHO CO0JI04aThCs YCJIOBHE

N 7> 28, (6)

Tae 7-——Yyroj B TJIOCKOCTH TIOTEPEUHOro ceueHUsl, o6pa30BaHHBIA Kaca-
TeJbHBIMH K TIOBEDPXHOCTH OPEBHA B TOYKAX ONOPH;
% — yros Tpenus secoMaTepuasnos.
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HsbupareavrocTs 30x8aTHbIX Opeanos obecrieunBaercs (puc. 3), ecau
Moboe M3 g0GaBouHbIX OpeBeH HAXOMNUTCH ToJ BO3MEHCTBHEM OTCEHBAI0-
11ero MoMeHTa , :

M 0= Q-S, : (7)
rie S > 0.

310 ycjaoBHe BHIONHAETCS, eC/iM BePTHKAJbHAs MPOeKLHMs HeHTpa Ti-

7KecTH BepXHero OpeBHa BBHIXOAHUT 3a Tpeaedbl 3axBaTta, To ecTs B < B,

a
Dmin
&5 Dot v
S T3 4y,
7]
A
1
8
i
K
h
a.
S
g::: 1

Puc. 3. K pacuery napameTpos
3axBara.

Jins 3axBaToB TNPAMOYroJbHOro npoduas ceuenus (puc. 3,a) napa-
METp M BbICOTY pabouell KpOMKH HAXOmAT 1o opMyJaaM

B, =D, ()/'1— 0,25 (1 — sin 92) + 0,5 Dmin, cos 9); (8)
h=0,5D, ., (1 —sin?9). (9)

L saxBaroB npusmaTHueckoro npoduis ceueHr: (puc. 3,0)
B, = 2D pin-sin® [V 1—=0,25 (1 —sin9)? + 0,5 ( £ — sin ) ctg ¥];  (10)

0,58




ITowTtyunoe soidenenue AecomMaTepuanos npu MHOZ0CAOUHOM pacnoaosceruw 11T

Jlna 3axBatos cepudeckoro npodusas ceueHHs iapamerp B, onpeue-
asoT no dopmyae (8), a BbicOTy pabouell KPOMKH — U3 BbIDAXKEHHSA

h=R,— VR =0.25B%
0,58
rie R.— pamnyc KPHBUSHbI (Rc—:m)»

Ilod orceusanuem HenpasUAbHO OPUCHTUPOBAHHLIX Opeser TIOHUMAIOT
cGpacbiBanHe B OyHKep OpeBeH, M3BJEKaeMbIX 3a OAMH KOHell (pHc. 4,a).
Hau6osnee HeOnaronpuaTHble [Js
OTCEUBAHHSA YCJIOBHS BO3HHKAIOT,
korna Ttouka A (puc. b) ocraercs a 6
HENOJBHXKHOM, BCJIEACTBHE 3aIleM-
JNeHHs OpeBHA JlecoMaTepHaJ/JaMH,
a Touka B He mNepemeuiaercsa OT-
HOCUTEJIbHO 3aXBaTa BO BpeMs ero
asuxenns (AN = const u B'N' =
= B”N”). Ecau ©peBHO pa3Me-
LIaeTcsl B BEPXHEM CJOe MarepHa-
JIOB, TO OTCEHBAHUE TIPOHCXOMHT
MORX HeHCTBHEM ero COO6CTBEHHOTO
Beca (puc. 5, 6 u 6). IlnockocTs
pasBopora OpeBHa ([70) mnpoxo-
OUT uyepe3 TOuky A W KPOMKYy 3a-
xBara B’’N’/. Hakuon 10 x ropu-
30HTY XapaKTepH3YeTCs YILiIoM o,
Becy 6peBHa B Touke B cooTBerT-
CTBYIOT COCTaBJsOINas B IJOCKO-
CTH OTCeWBaHHs — Psin o ¥ HOp-
MaJbHasi COCTABJAAOIAf K ITOM
MI0CKOCTH — P cos w. OT neficTBHA ' Puc. 4.
HOPDMAaJIbHOH COCTaBJAOLIEH BO3-

HUKaeT cuJjia TPeHHs

FF = Pcosof = Pcoswtg 9,
rae {—xosddunnedr Tpenus.
PaspopauuBaiomuii MOMeHT B ryockoctd /10 cosgaeTca cHIOM
FE=Psinv-cose, (12)

rjle  &— YroJl OTKJIOHEHHs1 6peBHa B miaockoctH [10.
X P T
Ycaosne pasBopoTa Bbipaxaercs HepaseHcTBOM — Fp > Fp, Kortopoe
MOYKET ObITh 3aTIMCAHO B BHIE _
tgocose >tgd. (13)
[laist ompenenenus yraa o, cooTBercTaywollero yeiaosuwo (13), cose
phipakaeMm yepes M3BECTHHIE NapaMeTphl ¥ QYHKIHU ©

: BN (1 —sin2B-cos? a) cos? w
Cose== —pr— = \/ sin?8-cos? a + cos? w (1 —sin?f-cos?a) ° 9

Hanmenbiyio BenyuHy , COOTBETCTBYWUIYIO yejosuio (13), ompene-
JAg10T rpadugeckuM crnocobom. s 3Toro HeoGXOAMMO BBIUHCAATL tg ©-
-COSe [as psAfia 3HayeHHMil o U IDOCTPOUTh rpadMK B ocaxXx o U tgw.
IIpoexuust Toukn HepeceveHus storo rpaduka ¢ npsmoit tgd Ha och
Jdaer HCKOMYIO BeJAUWUYUHY HaKJOHA NJAOCKOCTH OTCEHNBaAHUS. BbICO'I‘y noawbeMa
saxBata H, coorBercTBylOIIYI0 ychaoBuioo  (13), BHIGHPAWT ¢ YyueTOM
H>H., rie
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Horc = HBB' + B'B". _ (15) i

Beanunner B'B” n f ., ompemensior npu ycaoBHM tg w-cose=tg ¥
ao dopmyram” .

B'B" = lAN’ tgo=(L-sinB-cosa—m)ig v;

Hyp = AN-sina = (L- sin § — co:a> sina.

TloACTABHB 5TH 3HAYEHAS B ypahﬁe'ﬂrne (15), moyunm
Heze = (L -sin B-cos o — m) (t2 @ + tg o). (16)

Ec/in Henpasu/IbHO OPHEHTHPOBAHHOE GPEBHO -PacOOKeHO MO CaoeM
JecoMalepranos, TO OTCeHBAHUE NPOHCXOAMT MoK HeficTBUeM ero coGCrBeH-
HOro Beca M Beca BepxHux Opesed. [lpu nepemelleHMH = 3axBata mnauka
Bepxnux OpeBeH Ha orpeske AB (puc. 5, a) pasjmensieTcs Ha IBe TPYIIb,
KOTOpDble DPasBOPAyMBAlOTCs B NPOTHBOMOJOXKHBIX HanpasieHusx. Cxema
CHJI B TOYKE CONPHKOCHOBeHUs BepxHero OpesHa DC ¢ orcewBaembim AB

Puc. 7. Cxema AeHCTBUS CHJ B TOUKE CONpH-
KOCHOBEHUSI BepXHEro 6peBHa C OTCEUBAEMBIM.

npuBeneHa Ha puc. 7. Kaxnoe BepxHee OpeBHO MEPBOTO CJOST Dacmosa-
raercsi B maockoctu ITP, npoxojsieit yepes Touky omnopbl D u npamyio AB.
Yros HakJoHa 3TOH NAOCKOCTH K ropusonty —9. ¥Yroa mexay 1P u OIl
paBen £. OT Beca BepxHero 6peBHa BO3HHKaeT cujia B miockoctu [10

Py = P,.sinf = P-cosd-siné
¥ CMJ1a, HOPpMasbHas K 9TOH TIOCKOCTH, |
P, = P,-cost = P-cosb-cost.
Or peiicTBusl cHIbl P; BOIHHKAET Pa3BOPAYHBAIOIIHIl MOMEHT B ILIO-

4
CKOCTH OTCEHBaHMS, a OT cuibl Py— cuna tpeHus, paBHas P,f’. Cuabt Py
¥ P’ MOXHO.3aMeHHUTh CHJIAMH DPaBHBIX MOMEHTOB (puc. 8).
A
M,

. M
FE, =

- (17)

8 _MNecmot xypuax* M 1
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Puc. 8 Cxema geficTBus cua B Touke B npu OTceMBanuyu OpeBHA,
PACIOJIOXKEHHOTO MOJ €/J0eM MaTepHaJjoB.

A

M :
Fl, ——= -tg¥. (18)

Yroan Tpenus 3’ cooTsemcTByer KO3(hQHUIMEHTY TpPeHUs JecoMaTepHa-
jos /. Cuiiam P, B Touke B COOTBETCTBYET HOpMaJbHAs COCTABJSIOLAS
geca BepXHHX OpeBen F , xoropasi IpU CKOJNbXKeHUH OpeBHa N0 KPOMKE
3axBaTa CO3La€eT CHAY TPEHHs
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Fh = Fpg-tgd. (19)

CIOLTaBJIH}OLU,aH Beca |Ber'Hell‘O 6p61BHa cnocoGCTBYIONIAST OTCEHBAHHIO,.
MOXeT ObITh BBIpAXKe€Ha Yepes3. HOPMaJbHYI0 COCTaBISOMY0 Fg, TO ecTsh

Fg, =P.sino=Fytgo. (20%
Bec rpynnel GpeBeH, PaclioJOXKEeHHbIX HENOCPEICTBEHHO HAjd 3aXBATOM,
C037aeT CHJIbI
Fg,,,—-: g SIN © 21y
FlL.. =Py, -cosw-tgd, (22
BaMsiHHE COGCTBEHHOTO BECa OTCEHBAEMOTO OpeBHA YUMTBIBAeTCA CH--
JiaMH

Fb=Fptgo 23y

Fl=Fp f=F,-tgd. (24):

Cornacuo cxeMe jgedcTBusi cuit (puc. 8) ofluee ycaoBHE pa3BopPoOTa
6pesHa B maockotTH [0 oTHocuTeNbHO TOYKH A BhipakaeTcs HepaBeH-
CTBOM

FPcose+ FE cose + Fo, ++ FE,cose > FL 4+ FL + FL 4+ FL.. (25)

[Momcrasags B HepaseHcTBO (25) 3Hauewuss cua u3 ypasHenuii (17) —
(24) u npunumasn (¥ = ¥’), nomyunm '

M4
[(FB-}—FB,)tgm+PB,,,sinm]-cosE+ J >[(FB+F ) +
MA ~
+ Py, -cosw + P‘]tgﬁ’ (26)

Bricory monbema 3axBata H g, COOTBETCTBYIOLLYI0 BBUTOJHEHUIO YC-
JqoBus (26), onpenensior B pe3yJbTaTe rpadUUecKoro TNOCTPOSHHsT O6EHX
yacrelt HEPABEHCTBA B 0OCAX P u H. AHaauTHYeCKUH METON CBOJXUTCS K BHI-

quciaeHuio peakuuil R B toukax K (puc. 7, 8), RFB’ RFB' B Touke B w

cunpl P g, —B Touke B; pjs 3TOro HeOOXOAMMO BLIYHUCAHTb VIVIBL &, £ H g,
a TakxKe IJIeud Ipu/oxkeHMs R orHocutenbHo touek A u D. HeymoGerso
2HANUTHYECKOTO Ccllocofa 3aKayaeTcss B TOM, 9YTO 3TH NapaMeTphl He-
00X0INMO ONpeneTsiTh AN KaXKIOTO GpeBHa TepPBOro ¢JI0s ¥ NMPH Pasauy-
HBIX 3HaueHusx H. Pacuer MOXKHO YIPOCTHTB, NOJB3YSACH KOPPeEJNsSHOHHBI-
MU ypapHeHuAMH (Taba. 1), HaliieHHHIMHA W3 SKCHEPUMEHTAJNbHBIX JaHHBIX
no crocody Il JI. YeGniiesa. YpapHeHue BHIGUPAIOT B COOTBETCTBHH C

OCHCTBYIOUUMY 3HAueHHussMH o, D, L ¥ NOACTABASIOT B HENO 3HAYEHHE:
X = ‘%l . Koppeasunonnsie ypasnenns BuiBefensl npu [ = 0,7.

Ilpu pacyerax muraiouero ycrpoiicTBa NMPHHUMAKT G4OJbilee K3 3HAYUE--
nui H ., BBIYHCIEHHBIX 1715 OGOHMX CJlyyaeB PaclOJIOXKeHHS HeMpaBUJIbHO?
OPHEHTHPOBAHHOrO OpeBHa.

Orceusanue auwinux Gpesen TPOMCXOAMT, €CAH B Mpollecce TPaHCIOP --
THPOBAHHs OHM ITEPECTAIOT B3aMMOAEHCTBOBATL C HaNpasJAlUIeH OpueH--
THDVIOlLleH NoBepxHocTbio (puc. 4, 6, nonoxenue 1”). KoHcmpykTHBHO BO--
NpOC pellaercsd myTeM YBeJIHUEHHs1 3asopa Mexnay 3axeatoM u HIl Ha

8#
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Tabanuma 1

Hakaow -
ol (af ﬂg?h:»(;:p KoppeasiuuouHble ypaBsHe......

Hpu nnuue necomartepuanos L = 300 ca

0° _ 14 f(x) = —5,51416+12,2940x +10,4148x2—2,9381 x34-0,2108.x4
' . 34 S(x) = +21,2198—39,5164x +38,4349x2—8,0993 x3--0,5301 x+
30° 14 F(x) = +71,8188—44,2242.c +31,6990.x2—6,5634x3+0,4484 ¢+
34 7 (x) = —39,7599+42,2408x - 2,0622x2—1 ,300534-0,1012x4
IIpu nnaune necomarepuanos L = 400 cu .
0° 14 i S (x) = +4389365—15,4502x+17,1588x2— 3,6558x340,2708x+
34 7 (%) = + 6,8558—33.1675+35.4575x2— 6 ,1827x34-0,3961 x4
30° 14 S(x) =4 1,7233+68,7110x—24,8640x24 5,8239.x3—0,4684.x+
- 34 f(x) = 440,4283—88,3700x-}-81, 8025x‘)—19 ,1750x3--1,4585.¢¢

fpn paune necomarepnanos L =500 cx
0° 14 J (x) = —18,78444-44,7560x — 2,0000x2—0,5089.x3 +0,0416.x+
34 f(x) = —32,4691 --24,7261 x-1-15,7395x2 — 4,1437x3 40,2917 x*
30° 14 S {x) = 476,7883—45,3300.x 4-40, 8788x~78,0465x3 ~+0,5416.x4
34 F(x) =+ 4,6900+ 18,0614.x+18,79002—3,8348x2 40,2420

fpu pauxe necomarepuanbs L =600 cu
0% 14 S (x) = —26,3534+72,4258x —14,3500 x24-2,3934.x3—70,1875.x4
» 34 S (x) = —18,90004-12,7000x +43,3801x2 —9,7788x3 -+ 0,6667x+
30° 14 f{x) =+ 531674-58,2882x+ 3,9690x2—1,7370x3 +! 0,1252.x4
34 S {x) = —45,6600+64, 5384x+ 9,6400x2—3,1278x3 -1-30,2291 x4

OIIpeNeseHHOd BbICOTe ToAbemMa Ko BenuuumHol U (puc. 5, 6). OTxroHeHHe
OTCeHBaEMOTro 6peBHa B TOPU3OHTAJIEHOH MJIOCKOCTH 3aBHCHUT OT BEJHYMHED

U=D,,.+f. (27)

rae f,— wanboaplias crpesa IPOruGa JecoMaTepHaloB.
Iast 3TOro MOMOXKeHusI

cose~\/1— Dot v )t (28)

[Ipn masibix 3HAUEHMAX e BBICOTY TOXBeMa 3axBata H MOMXKHO paccun-
TaTh U3 YCJIOBHS

tg o >>tg b, (29
.Torma cornacro pmc. 5, 6
- horc + H = U(tg i + tg l(}”)) . (30)

rae 97— yros Hak/I0OHa oTBOAsimie# kpoMku (OK).
[lonuyio BHICOTY XCHa 3aXBaTa ONPENENSIOT K3 YCJAOBHil OTCEMBAHHUS
HElpaBHJIbHO OPHEHTHPOBAHHBIX W JIHIIHUX Gpesen H, = H + H + E,
rae . E —manGosbmas BOo3MOXKHAS TOJIIHHA CJIOSL J€COMaTepUaNOB MOL
TOYKOH ONODHI OTCEMBAEMOrOo OpeBHA, COOTBETCTBYIOIIAS MAaKCH-
MaJ/JbHOMY yray ( OTKJIOHEHHUST ero B miockoctH Of,
Ha ocHoBankn mpopeieHHOr0O aHAMH3a MOMKHO MPEJIONOKUTD, UTO NPH
MHOTOC/IOMHOM PACTIONONKEHUH KPYTJbie JecoOMaTepHadbl  (COOTBETCTBYIO-
mue tpeboBanusam 'OCTa) nopnaoTcs aBTOMATHYECKOMY DasfeseHHIO.

[MocTynuaa B pemakuHio
14 ampens 1967 r.



U3SBECTHS BbLICIIHX YUEBHDBIX 3ABEJNEHHMN

N1 NECHOM XYPHAJ 1963

YIK 547.992.3
XMMHWYECKAS NNEPEPABOTKA JPEBECHHDBI

NPUBUBKA MNMOJUMETUJIMETAKPUJATA HA JAPEBECHUHY
C HCHOJIb3OBAHHEM
OKHCJIUTEJNBbHO-BOCCTAHOBUTEJbHOM CUCTEMBI Fe’™ — H,0,

I. C. MHXAHJIOB, H. S. COJIEYHHK

(/TernHrpagckast JecOTeXHHYeCKass aKaZeMHs)

Lenp manHO! paGoTH — BHISIBUTH BO3MOMKHOCTH NPHUMEHEHHs K JpEeBe-
CHHE MEeTOJIOB CHHTe3a IPUBMUTHIX CONOJHMEDOB JJs yJyullleHUs (GU3HKO-Me-
XaHHUYECKHX M KCIIyaTallHOHHBIX CBOWCTB JAPEBECHHBIX HU3MENuil.

Ml nonblTanuch MCNOAB30BATH XMUMHYECKHH METOJ WHHLIUMPOBAHUS
peakluyu NPHBUBKM BHHWJIOBBIX IOJMMEpOB Ha ApeBecuHy. Peakuuio ocy-
WeCTBJISAJIN B BOZHOM pacTBOPe MOHOMeEpa IPU CDABHUTENBHO HHU3KOH TeM-
neparype (40—60°C) B MPHCYTCTBHU MUHMMAJBHBIX KOJHYECTB HHHIHATO-
pa, 4TO IPAKTHYECKH UCKJIIOUAeT MeCTPYKLUUIO NPEeBecHOTO MaTepuala.

Js IpHBUBKHM Ha IpeBecuHy nosauMeruamerakpusaara (IIMMA) Ha-
My Obl1 npuMeHeH Meron . Bpumxedoprna [4], cyuiHoCTh KOTOpPOro 3ak.amw-
qaeTcs B IlepeHOCe LeNH OT THAPOKCHABHBIX PAAUKAJIOB, 06pasyomuxcs
UpH KaTajuTHueckoM pacmajge HoOp, Ha MakKpoMmoJekyJbl lennionossl. He-
06X0IUMOe YCJAOBHE IJIs yBeanueHus: 3PGHEeKTHBHOCTH MHHIHUPOBAHHA pe-
axlU¥M TPHBHBKH — CBSi3bIBAHHE KATHOHA JBYXBAJEHTHOTO >KeJNe3a-KOMID+
HeHTa HHMIHMHDYIOUell CHCTeMbl' ¢ 06pabaThiBAeMBIM MaTepHaJoOM B pe-
3yJbTare Ipolecca HOHHOrO o6MeHa ¢ KHCABIMH T'PYNIaMH JPEeBECHBIX KOM-

nonentcB. Ilpu stom muddysus katwonos Fe’' B pacrBop Hekmouaercs,
pajnKaJ MHHUIHaTOpa o0pas3yercd HENOCPEICTBEHHO Ha MaTepHase, U Bepo:
SITHOCTb €r0 B3aUMOLEHCTBHA C KOMIOHEHTAMH JPEBECHHH BO3PACTAET.
Ob6pasyoomyuecss B peayabraTe nepenoca lenu or OH-panukanos  akTHBHBIC
LEeHTPHl 10T Ha4a/Jd0 POCTY NMOJHMEDHBIM IENsiM NMPHBHBAEMOIO MOJHMEPA.

QKCﬂepuMEHT[l/LbHQﬂ qvacrs

/
B xauectBe HCXOHOIO MaTepuaJda HCIOoJAb30BaJJdU  pas3/JHdYHbie BHILE

npeeecHplx Macc (fedubpaTopHAasi, XOJOAHOHIENOYHASI, MOHOCYJIb(GHTHAS)
i onuiakd. CHcTeMaTHuecKHe HCC/e0BaHus APOBOAWIM Ha Oepe3oBOil Je-
¢dHbpatopHOil IpeBecHOH Macce (¢ rpamycom pasmoma 10—12° HIP). Mo-
HOMEpOM WBJIsICE MeTHiaMerakpuiar (MMA), cBexeneperHanusifi npu
100° C. , ,
3aBucuMocTb KoJduuecTBa npusutoro IIMMA or konuenrpanuu HoOp
npejacraBieHa Ha pHc. 1. Ycaosus peakunu — 2%-Hplli (06beMH.) PacTBOp
MMA; moxyabp 1:100; BpeMs o00paGoTKH 60 muw; Temiepatypa 60°C.
Kak Bumno u3 puc. 1, ¢ yBeauueHueM xouuentpauun HyOp n0 onpee-
aennoro npegena (0,01%) cxopocTb peakluyl NPUBHBKHA U KOJHMYECTBO MPH-
sutoro IIMMA yBeanuuBaworcs, npu koHuentpauun 0,01% u Bbilie KoJu-
vyecTBo npusHToro IIMMA ywmenbpmaercs. Takyio 3aBHCHMOCTH NpHBeCa OT
KouueHTpanun HyoOp MOxHO 06bsicHuTh Tem, uto OH-pagukanb uHpnHaTO-
pa He TOJBKO y4acTBYIOT B peaklyd IlepeHOca LefH, HO ¥ B3aHMOJAEHCTBY-
10T C PacTyImEMH MakpopajHKaJaMH, o6peiBas KHHeTHuecKyw Lenb [1], {2].
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50
140

130

Noubee. % am beca 3005?@»& wacew
&

20
190

.
-1

3 = -
% wonyenmpayuu Hy0; | s0as/a

Puc. 1.

1ipu xonuenrpauuu HyO, Beime 0,03% HauuHaeTcs meCTPYKUUS APEBECHOTO
MaTepuasa, 4to, BHAUMO, 00YCJIOBJIMBAETCS HHTEHCHBHBIM OKHCJIHTENbHBIM
BO3JelicTBHeM O0DPa30BABIINXCA pPeAHKaJOB HAa HHKPYCTH [ peBECHHBI.
OTHM MOXHO OOBSCHUTD W TOT ()akKT, UTO MUHMMAaJbHAs KOHUEHTpalUus
H20q, HeobGxonumasn xas ugunuupoBaHus MMA, Bospacraer 6oJibiie yeMm
Ha NOPSLOK Mo cpaBHeHWIo ¢ npuBrBKoit ITMMA Ha BHCKO3HOe ITanenb-
Hoe BoJIOKHO [6]. Konuenrpauns H;O, Huxe 0,001% we uHuuuHpyeT peak-
KU npueuBka [IMMA. ,

BiinsiHue TPONOJIKHTENBHOCTH M TeMIepaTyphl peakLHH Ha KoJude-
¢TBo npuBuroro IIMMA nokasano Ha puc. 2. YcaoBHA peakuuh — 2% -Hbll

5
%
40
35
30
25
20
15
0

5

* [oubec, % om beca dpebeowoit maces:

- k) 45 -]
Toadoamumenswocme, mun

Puc. 2.
I —nupu 60°C: 2 — npu 40°C; 3 — npu 30°C; ¢ — npu 20°C.
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(o6bemu.) pacreop MMA; wmonynp 1:25; xonuentpauus HyOp = 0,01%.
C yBennuensem TeMmnepatypst no 60°C Bo3pacTalOT CKOPOCTb pEAKUHH
npuBuBku IIMMA u xonBepcusi MoHoMepa. [Ipu jAafibHeHlleM MOBBIIEHHA
TeMnepaTypel KoJauyecTBO mnpuBuBaemoro IITMMA ywmenbliaercs BCJIEACT-
BHE YBeJHUYeHHs CKOPOCTH peakuuH romononumepusauuy MMA B pacrsope.

Peakuus npuBuBKM IpoTekaeT ¢ OOJBLMIOA CKOPOCTbIO, H BECh MOHO-
vep MPAKTHYECKH mosnuMepHusyercsa 3a nepsele 20—30 mun (puc. 2). Bos:
MOXKHO, KaK M B cjayyae Gjounoil nonumepusaunn MMA, 310 siBneHue 06b-
SICHSIeTCS] 3aTPYIHEHHEM DeaKLUWH oOpbiBa DacTyuX TOJMMEPHBIX IeNned,
0CO6eHHO NpH NPOTEKAHWH NOJHMEpPH3alHH BHYTPH GUODPHANIADHOH CTPYK-
TYPHI JpeBeCHBIX BOJIOKOH.

B ra6a. | nokasaHo BAUsIHME MOJYJs MOJHMEPHU3ALHM HA KOJIHYECTBO
npuuBaeMoro IIMMA ¥ KoHBepcHIO MOHOMepa. YcaoBus o6paboTKH —
[H20,] = 0,03%; ¢ = 80° C; Bpems 60 mun.

Ta6aunma 1

K
noa mggz;’:ﬂﬂu Mpusec, % Mozgl:;%c;“ %
20 73,0 71,2
50 85,6 65,6
100 1224 56,4

BausHue kouuentpauud MMA Ha xojauyectBo npusuroro IIMMA rno-
ka3aHo Ha puc. 3. Ycnoeus peakuun — [HoOq] = 0,01%; monyan 1: 25; Bpe-
Ms o6pabotku 60 mun; Temnepatypa 60°C. KounuecTso npHBHBAEMOro
IIMMA Bospacraer ¢ yBejguueHHeM KoHieHTpauuu MMA B pacTtBOpe
{puc. 3). '

50

lpubec., % om dpebecwod maces:

MMA

0005 0010 0015 2020 0025 Mors/a
Puc. 3.

Ha npenapatbl, o6nanamouye GoJblieit 06MEHHO-aLCOPOUHOHHON €M-
KOCTBIO, yaeTcsi IPUBHTL GOJbIee KOJAHIECTBO NIOJMUMEPA.

Jannble BAMSAHUS TPHPOAH 06paGaThiBaeMOro APEBECHOTro MaTtepHaJta
Ha KoauuecTBO npusHBaemoro ITMMA npexpcrasienn B Taba. 2. YciaoBHs
obpabotku — [HO,] = 0,03%; monyaw 1:25; temneparypa 80°C; Bpemsd
60 mun.

IIpucyrcrsyomue B ApeBecrHe JPYrHe -KaTHOHbI, ONpeJEJsIOLIKE €e

2
30JBHOCTB, MeIWawT copbuun Fe *. KonuyecTBO COPGHPOBAHHBIX KATHOHOB
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TaGauma 2

O6MenHO-a1cOpPHU-
O6pabarbiBaeMblii MatepHan LMOHHAA €MKOCTB, TipuBec, %
M2-9KB[2* .

X0N0AHOIENOYHAS ApEeBecHast Maccd, MOXy-
qeHHad o06paboTKok:

12%-noit NaOH . . . . .. .. ... 0,236 127,5
5%-n0 NaOH . . . . . . . .. ... 0,201 108,3
Hebdubparopuas npepecHass macca: -
00€330JeHHAT . . . . . . . . . . .. 0,212 122,6
Heo0e330MeHHass . . . . . . . . . . . 0,187 75,8
Onuikn GepesoBnie: ’
oGe330MeHHbBle |, . . . . . . . . . . . 0,143 54,6
Heobe330eHHblIE T 0,115 32,0 .
siporuapoansosannsie (npu 180°C B re-
yeHde 2 4ac) W IPOIKCTPATHPOBAHHBIE
ropsguedt BogoH . . . . . . . . . .. 0,005 8,0

* OGMeHHO-2ICOPOIHOHHYI EeMKOCTb ONPENeNSIH 10 TMOMVIOMEHHIO METH-
JIEHOBOK CHHH mpenapaTtoM [5). . .

xeje3a IpeBeCHbIM BOJOKHOM YBeJHuMBaeTcs ¢ noBblllenHeMm pH pacrso-

2+ .
pa. Onnako, Haunnas ¢ pH = 4,5, Fe“" B 3HauuTe/NbHON CTENEHH OKHUC/ISET-
C KMCJIOPOJAOM BO3/yXd M COPOHpYeTcs HA BOJOKHE B BHJE MHULEN THIPO-
oxuct [3]. [Tostomy copOiHIO KaTHOHOB Keje3a M3 PACTBOPA M OTMBIBKY OT
recpsizannoro Fe®” npopoaniu npu pH = 4,6—5,0. AU

Ko/1nyecTBO TOMONOIMMETHIMETAKPHIATA, SKCTPATHPYEMOTro GEH30I0M,
TONYOJIOM, NHUX/JOD3TAHOM H all€TOHOM B DAa3JHYHBIX YCJAOBHAX NPOBeje-
HHsl peakUWH NPUBMBKH, He mpeBbimano 8% OT KOHBEPCHH MOHOMepa.

Meroduku

CuHTes upuBHTOro comoaumepa. Hapecky npeBecHO:H Macchl 3aMauHBaiL
8 0,1%-wom pactsope coan Mopa (1:100) npn pH = 4,5 — 5,0 B Teuenue 10 mun npu 20° C.
Hecsasamnui Fe* T ormbmasn JQHCTHLIMPOBAHHON BOJAOH npu ToM ke pH, 3aTeM IpesecHoe
BOJIOKHO MOTPYXKaJju B BOLHBEI PAaCTBOP MOHOMepa, M MOC/IE TEPMOCTATHDOBAHHA B BOJIOK-
HACTYIO CYCNEH3HIO BBOJAW/HU MEPEKHCh BOAOPOAa B HeO6XOAMMOM Koauuectpe, Ilocne pe-
aKuuy MONHQHUHPOBAHHYIO JAPEBECHYIO MacCy INIPOMBIBAJM BOAOH, 3aTeM METaHOJOM (OT
MOHOMepa), mocie 3TOro BhicylunBaiu npu 60-—70° C A0 NOCTOAHHOrO Beca M B3BelHBA-
7. O KOJIHYECTBE TOMONOJHMEpPA CYAUJH 110 DA3HOCTH B Bece A0 M IOCAE SKCTPAKIHH Ha-
BeckH ( cenekTuBHbIME aaa [IMMA pacrBopurenamn B anmapate CoxcsieTa A0 NOCTOSHHO-
ro Beca). )

Onpenenenne B BONOKHEe COPOGUPOBAHHOTO KeJdesa. Hagecky
2 2 (c Tounocteo g0 0,0002 &) ae. cyxoro BO/IOKHA, 06paBOTaHHOrO coablo Mopa, KHNATH-
nu co 100 ma 0,1 u. HCl B tedenne | uwaca u oTaeasiiu pacTBop OT BOJOKHA Ha GyMa-
HOM q)mnﬂﬁe. B ¢uaptpar 106aBasau HeckosibKo Kameds MO, fs mepesopa Fe’'t B

Fe 3+, HarpeBaJM IO Kumehus # Beigepxusann 10 mun, mocne uero pH mosomunn po 2 —
3 myrem noGapnenus auerara ammouusi (6ydep). 3ateM npuGaBAAJM HECKONBLKO KPYIHHOK
CY/Ib()OCANKIBNOBOH - KHCAOTHL (HHAHKATOP) u mpm TeMmmepartype 40° C Tutposamu 0,1 M
pacTBopoM TpuJaoHAa B M0 Hcue3HOBeHHS (DHOJNETOBOR OKPACKH.
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JUPPEPEHIUUAJIbHBIE HH®PAKPACHBIE CNNHEKTPb!
JIMTHUHA EJH '

B. M. HHKHTHH,
r. Jl. BYPKOB, B. M. CKAYKOB

(/Ienuprpagckas JieCcOTeXHMYECKasi aKaleMus)

Hccnenosanue wH(pPakpacHbIX CHEKTPOB JIMFHHHA [0O3BOJSIET CYAUTH O
.HaJWYHM B HeM OIpelleJieHHbIX (YHKIMOHAMbHBIX Tpynn u cessedr [1], {3},
[4], [5]. PaGorel mo u3yueHH0 MHQPAKPaCHBIX CIEKTPOB JUTHHHA uallle BCe-
TO MPOBONAT Ha 00pasliax JHTHHHA, BbLIAEJEHHOTO Da3HoOGpasHbIMU CIO-
cobamu. Meton ucciemoBaHusl IuddepeHUUHaNbHEIX CIEKTPOB [5], HAOMIHY
BO3MOKHOCTb OIpEAeJHTh (DYHKIHOHAJbHbBIE TPYIIbl W CBsI3d IIPHPOLHOTO
(HaTHBHOrO) JIUTHHHA, NpPeNCTaBJsSeT upe3BblUAiHbIll WHTEpec, TaK Kak
n03BoJIseT HaO/01aTh H3MeHeHWe XapakTepa © XHMHYeCKHX CBOHCTB JHI-
HUHA, HAlPUMeD, B Mpolecce CyAbGHTHOH BapKH.

B naHHoil cTaTbe IpHBeJeHa MeTOAMKA TOJYVYCHHS nHQ)q)epeHunanb
HBIX CIIEKTPOB JHIHUHA €JIH.

CrexTprt moayyaaun B AByXJayueBoM cmektpodoromerpe HMKC-14. Maywaemslit 06paaeu
ApeBeCHHbl Pa3Ma/ibiBani Ha BHOPAUMOHHOM MEJbHHLE B TEUEHHE HECKOJBKHX MMHYT, TuIa-
TeJbHO BEICYIIMBAAM B BAKYYMHOH CYIIMAKE H PACTHPaJH B araToBOM c'rym(e C BBLICYIlIEH-
HbIM OGPOMHCTBIM KaJHeM.

[Ipn monyyeHnm CHekTpa AJs APEBECHHLI HCNOMb30Basau KoHueHtpauuio 0,3%, pas 06
pasua cpasHeHHs (XOJ0UeNToN03bl) — KoHUentpawun 0,3; 0,25 n 0,2% (puc. 1).

[Tepes mpeccoBaHHEM CMeCb TLLATENBHO BHICYUIKBAJ¥ B BAKyyMHOM IIKady B TeueHHe

1—2 uwac npu temnepatype 40°C u naBJieHunt 10™* mm pr. cr. Jas onerros Gpamn 1 ¢
cMecH. 3anpeccoBKYy IPOM3BOJIM/AM B BakKyyMHOM mnpecchopme nojx nasienueM 250 &I /cm.

Ilpu moayuennu nuddepennualpHOro crnexTpa JHMTHHHA B ORMH u3 kaxanos HMKC-14
CTaBHJM 1IPOOY JIDEBECHHBl, 4 B KaHaJ CPaBHEHHH —XOJIOHE/IIONO03Y, KOTODYIO IOJydYanu
NyTeM XJOPHPOBAHHA NPEBECHOTO MaTepuana M o0paboTkm npoxykra 3%-HEIM COHPTO-
BEIM PacTBOPOM MOHO3TaHOJAMHHA.

‘ILns Toro uytolni  BHISICHUTH ONTHUMAJbHOE COOTHOMIGHHE KOHLUEHTPAudAN HccIexye-
MBIX OGpA3lOB JPEBECHHHI W XOJOLEIIONO3b, Mbl H3MEHSJIH 5TH KOHIEHTpaluuH Bo usbe-
KAHHE UNOfBJEHHSA JIOXKHBIX II0JIOC NOIVIOLIEHHs (M3-3a. HAJMOMKEHUS II0JIOC HOTJIOUIEHHA XO-
JIONLEJINIONI03bl Ha AudQepeHnyuanbubifl CISKTP JUrHHHEA).

W3 cpaBHeHus crekrporpaMM (pHc. 1) BHIHO, YTO JIOXKHBIX JIOJIOC TIPH
3TOM He IOSBJSETCS; OIHAKO B 00J1aCTH CHJBHOTO TOTJIOHIEHHS CaMOoil
LeJIJIIOJN03bI MHTEHCHBHOCTL HEKOTOPHBIX MOJOC H3MEHAeTCsd, a B O6JIa_CTHX,
rjge HeTr I0J0C TOIVIOHIeHMHsT LeJIJIIOJ03bl MJAM TeMHUEeNJI0J03, HHTCHCHBHO-
CTH HAa AU QepeHIinaibHbIX CIEeKTPAaX JUTHHHA NPAaKTHYECKH He MEHSIOTCS.

I/ICXOlIﬂ U3 3TOTO0, MOXKHO BBLIEJINUTb HCKOTOPBbIE XapakKTepHble TOJbKO
Lad TIPAPOAHOTO JIMTHHHA NOJOCH U He XapakTepHble IJIS MOJAHCAXapHIOB.
STH MOJOCH HE MeHAITCHA npu H3MEeHEHHH COOTHOUIEHUA KOHUCHTPAUUNH
XOJIOUEJ/JIKOJM03b] U ApeBECHHDB!, ITOCTABJCHHLIX B KaHaJbl CpaBHeHHS.

B Ta6a. 1 npuBomurcs mosoxenue norgoinenus B MK-cmekrpax gur-
HHHA. ‘

[Tonyuennrle AnddepeHHa bHEIE CNEKTPHl JUTHUHA €A CPaBHUBAJH
CO CIIEKTPOM €JI0BOro JHTHHHA BbepkMana (nosyuenHoro ot mpod. E. An-
Jtepa u3 I'ereGopra), comepxautero 15,6% merokcunoB. CpaBHeHHe 3THX
_CIIEKTPOB IIOKa3bIBAET IIOYTH NOJHOC HX CXOACTBO.
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71— ciekTp Apesecudm enH; 2, 3 M 4 — puddepeHuuanbible CHEKTPH JIMCHHHA €JH
npd KOHUEHTDALUH XOJOLEJNNIoNo3pt cooTBeTcTBenHo 0,2; 0,25 u 0,30,; JIB — auruuH BbepkMana.

Ta6aunma 1

TI0A0CH NOTNOUIEHHS
B HMK-cnextpax
OTHecenKe JluteparypHble

NPUPOAHOrO | €JIOBOTO JWr- CChITKH
JMCHHHA enH, | HuHa Bbepkma-

enl Ha, exl

1814 . 1811 - -

1779 1780 C=CH,; suuunosme choxHbe 3bUPH m

1757 1758 . -

1748 1750 HachltenHste cnoxusle agupst . . . 1}

1734 1732 KapGoxcuapHble rpynmer . . . . . . {1}

1719 1721 » e e e e e {41

1705 1705 C=0 .. ... .. ... .... [5]

1688 1686 ApHA-KETOHBL . . . . . . . . . .. [1]

1656 1658 e e e e e e e e e [11, [4]

1638 1636 Kapbokeunwt . . . . . . . . . ... [1]. [5]

1625 1627 s e e e e e e e e e [1], [

1597 1598 BensonbHOE AP0 . . . . . . . . . . 11, 141, 53

1541 1542 XeJaThl . . . v v v v v e e e e . [2]

1505 1508 BeH3onbHOe gApO (rBasuuibHOE) . . . {11, {4], (5]
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IIpodoaxcenue raba. 1

Tlosocel noraoueHUst
B MK-cnmextpax 1
. . HTEpaTYPHLIC

IPHPOAHOTO @JI0BOTO JIHT- Ornecenue ccguuz’p?
AUTHUHA ead, | RHHa Bpepkwa-

cM— Ha, el

1500 1500 BeH3oibHOE PO (KyMapoHOBOe) . . [11, 131

1461 1460 —CH .. ... ........ .. 1]

1445 1447 — CH 6oxkoBbix neneit , . . . . . . [5]

1411 1414 Merokeuan (?), CgH,CHO . . . . . . [1]

1394 1395 —OH denoaps.,, —COOH, —OH . .

1379 1375 —~OH ¢enonsn.,, —COOH, —OH . . m

1346 1342 —CO0—, —OH . . . ... ....

1322 1327 —CHOH,—CH,OH. . . . ... .. 1]

1262 1267 ApoMarnyeckue npoctelie 3dupe . . [1], [4}

1218 1216 PeroABr . . ... oL L Lo o ... 141

1178 1180 METOKCHABL . . . " . . v . . . . [3]

W3 manHBIX TaOAulbl BUAHO, UTO B nuddepeHHUalbHEIX CIEKTPax eso-
BOr0 TPHUPOJNHOTO JIMTHHHA BBILESIOTCH XapakTepHble W JJs JHTHHHa
BbpepkMana IOJOCH morJoinenus — . 1705, 1656, 1597, 1505, 1461, 1262,

N —1

1178 c¢m™ ', OTHeCeHHBIE K COOTBETCTBYIOIIMM rpynnaM u cBA3sM. [Josocu
. ~1

TIOTVIOIIEHUsT KapOOKCUABHEIX Tpynn (okoqao 1730 cm ), xematoB (OKOJIO

— -1
1540 cu™'), deHoNOB ¥ KapGOKCHIBHHX rpymn (okodo 1400—1370 cu )
HEeJOCTATOYHO TOYHO MAEHTHOUUHPOBAHBI JJs JHUIHHHA Y NPUBEAEHHI IO
AHAJIOTHH . ¢ JPYTUMH COeIHHEHHSIMH, H3BEeCTHBIMH H3 JHTepaTypHBIX [aH-
HBIX.
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MECTO JH®®Y3UHU B KAMUJITAPAX -
B OBLUEM MTPOLECCE 3KCTPAKLHU KAHUPOJIHU
N3 NPEBECHHbBI JEPJErTMAUUOHHBIM CMIOCOBEOM

H. II. CHIOPOBCKAA, JI. B. MEHBIIIHKOBA, 3. C. KAJIYIHRA
(ApxaHreabckui HﬁcmTyT Jeca U JIECOXUMHH)
C. A. HOPOTOB

(/lenmHrpaxckas JecoTexHHueckas akaneMus)

Kak 6b10 mokasano pasee [1], ompeaeasioniyii npouecc NpsiMOTOYHOTO:
crmocofa 3KCTPAKUHM CMOJHMCTBHIX BEUIECTB K3 ‘COCHOBOH ApeBEeCHHbI OEH3H-
HoM — Iubdysusa B Kanuaiaspax; u OOUIHE MPOLECC IKCTPAKIUH B KaXKIOM:
OTZEJBHOM CJly4ae MOXKeT ObITh ONUCAH YPAaBHEHHSIMHU

ac
dG = — D, 3% Fdx;

Pt = f(Eug).

JedaermanyonHeit cnoco6 IKCTPAKUHMM [0 cBoell (U3HYECKOH Cyill-
HOCTH 3aMETHO OTJIMYAETCst OT YCJAOBHE 3KCTPAKUHM B IPAMOTOKe. KiapJe-
YeHHe CMOJHCTHIX INpH AedJierMallioOHHOM Ccrocofe TPOXOAUT B OPOWIAI0-
IeMm ciaoe pacTsopuTens. Ilapnl GeH3HHa, NPOXOASA depe3 CJOH 1ensl, KOH-
NeHCHPYIOTC M CTEKaloT BHHU3, H3BJeKasl [PU 3TOM CMOJHUCTbIE BELLECTBA.
Cuuraior, 4TO0 B yCaA0BUAX Aed/erMandOHHO-OPOCHTENbHON  3KCTPaKUHM
NOJIJKEH DPE3KO YBEeJHUYMBATHCA IPajJHeHT KOHLIEHTPAUMH, a CJe0BAaTeNbHO,
NOJIKHA COKPaTHUTbCS INPONOJNXKHUTENbHOCTh mnpoiecca [1], [6]. Moxuo Tak-
JKe Tpeanojarath, YT0 B JaHHOM cJyuae OefiCTBHe NOABEMHON CHJBI Ha
npouecc 6yIeT NposBiaATbea Bosee 3PPEKTHBHO (—21) .

Hesp name#i paGoTH -~— pacCMOTPETh TEOPETHYECKYH) CTOPOHY Aeduier-
MaUMOHHOTO crmocofa 3KCTPAKIUH M YCTAHOBHTh CTAAHIO, OMpPEIe/soulyio
06lIYI0 TPOJONKHUTEIBHOCTE mpoilecca. [Ipu MmareMaTHueckoil o6padoTKe
MarepraJa NPeAnosarajioch, UTO JBHKCHHE TIJIEHKH PaCTBOPHUTEJS IO IIere
TypOyJ/JeHTHOe, TO eCTb HMEeT MECTO [AOCTATOYHOE NepeMelHBaHWe, W KOH-
LeHTpaluud IJICHKH B TOPU30HTAJbHOH MJIOCKOCTH OJIMHAKOBA.

Merodura uccaedosanua

B KayecTBe ChIpbsi OB HCMNOJAB3OBAH MHEBBI OCMOJ, OHHCAHHBIA pa-
Hee nof ycaoBHEIM ofo3nauyennem B-11I {3} Hleny us ocmosna rotoBuau no
npexHe# MeToIuKe TPeX pPasjiyYyHBIX Pa3MepoB IO IJHMHe BOJOKHa 5, 10 n
15 mm npu ofMHAKOBOH TOPLOBOH mnoBepxHOCTH 4°X 4 mm. CpenHue npoGk
IeNbl AHAJWU3UPOBANU HA COJAEpKAaHHE BJAarTH, KaHU(OIM H JETYUHX Be-
miectB [2]. Peayarratel npusepens! B Tab. 1.

O6pawmaer Ha ceGs BHUMAaHHe HH3Kast BJAXKHOCTb ILIENbl, HE XapakKrep-
Hasg A JedJerManHoHHOTO crnocofa KCTPaKIHH, KOTOPBIH, KaK H3BECTHO,
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Ta6afina |1

Conepxanue kauudoau, %, Conepwanue
JeTyYHX YnensHbilt BEC
OGpaseu menst | Baamnocts, % | 5 agc, cyxom | B 36C. CyXOM | 59607 cyxou JeTYYHX,
o6 pastie U 00ecCMOMeH- | ganaape’ 0] 2lem®
HOM 00paszue
B-5 wmu 9,16 23,73 33,93 6,33 0,8853
5-10 , 8,43 22,30 31,15 6,12 0,8853
B-15 , 8,88 23,89 34,20 - 6,27 0,8853

-0c00eHHO 3(¢eKTHBeH HMEHHO AJs BJaXKHOH wensl. Ho wu3yueHUe BJUSA-
HHUSL BJaKHOCTH ILENbl Ha DPe3y/bTaT 3KCTPaKUuM TpebyeT ocoGoi marema-
THYECKOH 06pa6OTKH JaHHBIX OIlbITa H, BEPOATHO, ClieHyaJbHO MIJsi 3TOM
OEeJH IIOCTaBJAEHHBIX 3KCHEPHMEHTOB. Bce 3T0 CHABHO H3MeHHT eJib pa60-
tei. [lo3TOMY HaMu JUis OnmTOB Oblia B3sTa cyxas lena, HO aBTODPH OT-
Jlart cebe OoTyeT B TOM, YTO Ha nepBOM 3Talle HpOHSBOﬂCTBeHHbIﬁ nponecc
ByHeT OTIMYATBCH OT Ja00paTopHOil MONEH.

B xauectBe skcTpareHTa Obl1 HCHOAb30BaH OGeH3uH Mapku BP-2 ¢
teMmneparypoit kunenuss 80—120°C. OnbiTel 10 aeduierManHOHHOH SKCTPaK-
IIHH INIPOBOJAMJIM B CHEUHAJBHO H3TOTOBJEHHOM n'pn6ope, cocroqauieM H3
TPeXropJoil KolOel eMKOCTbIo 1 . (CHAGKEHHOII TEepMOMETPOM IS H3Me-
‘PeHHs TeMNepaTypbl NapoB OeH3MHA M KaleJbHOH BOPOHKOH s BBOMA
KOoMIleHcalluoHHOTo GeH3HHa), NMpo6oOTOOPHUKA, 3KCTPaKTOpa W OGpaTHOro
XosnoauabHEKa. Hapecky axkcrparupyemoit mienst B GyMa:KHOM MATPOHE IO-
MeulaJu Ha JIOXKHOe IHO 3KCTpaKTopa. B nmuxHell yactu JKCTpakKropa, nojp
JIOXKHBIM . JHOM, OB yCTAaHOBJEH TePMOMETP /51 3aMepa TeMIlepaTypbl
Gnermpl. [TpoGOOTOOPHHK, MOMEIIEHHBIH MEXKIY KOJOOW W 3KCTPAKTOPOM,
INO3BOJIAJ CO6I/IpaTb IIOJTHOCTBIO BCe KOJHYECTBO MUCLEJJBI, CTeKalolen
CO UIeNHl,

OnpiTel POBOJAMIK 1O CHEAYIOIEH METOLUKE: B 3KCTPAKTOP 3arpyxaau 50 2 mensl, B
KosOy sanuBann 750 e GeHsuHa, BKJIOYaJu HarpeB u GeH3UH LOBOLHIM A0 KHIEHHS. Ilapbl
GeH3HHa H3 KOJIObI MPOXOJMMJIH Hepe3d CJA0H LIENbl H, YACTHYHO KOHAGHCHPYACh, CTEKAAU MO
relt B npo6oorGopuuk. Ocrajbnas yacTb mapoB GeHauHa KOHIEGHCHPOBALACh B . X0.0-
JHJIbHHKE H, CTeKasl IO ILene, Takxe nonafana B npo6ooT6opHuk. bensun, ucnapswomuiics
H3  KOJIObl, KOMIIEHCHPOBAJH HENDEPLIBHBIM BBOZOM €ro Jerkojeryuedl ¢pakuum (80 —

100°C) B Ko/MuecTBE, COOTBETCTBYIOIEM 00BbeMy OTGMpaeMbix Nmpo6. 3a HAUaNO ONBITA MPH-
HHAMAaJ¥ MOMEHT NajleHHs NepBOH KamJM C CeTKH JOXKHOro jgHa 3Kcrpaxropa. IIpo6bl ak-
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Puc. 1. KppBoie uspaevennst KanugoJH.
v — wenw B-5; 2—B-10; 3 — B-15.
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CTpaKTa oTOHpaji# HenpepLiBHO MO Mepe HamoJHeHdsi Npo6oOTOOpHHKa (eMKOCTh 33 Ma).
O6mas NpoROIKUTENPHOCTh KaXKJAOH 3SKCTPaKLUHH cocTaBuia okojao 3—4 uac. 3a 3ror
neprold orGupann 24—27 npo6 3xcTpakTa. Bpems orGopa npoG TogHO GUKCHpPOBAJH.
Conepxanne kKanudoan B npo6ax omnpemeisiyn nyreM THTpoBanus 0,1 H. COHPTOBBIM pac-
teopom KOH B npucyrcrsue ¢eronpranenHa.

KpuBbie 5KCTpaKuMH ISl PA3NHYHBIX 06PasLOB Iienbl H3oGpaxkenrl Ha puc. 1. Hs rpa-
pHKa BHIHO, YTO TIPH OJAMHAKOBEIX YCJIOBHSIX ONEITOB NPOLEHT H3BJedeHHs KaHU(ONH yBesit-
YHBAETCHA C YMEHbIICHHEM DPa3MepoB WIeNHl NO XJAHHE BOJOKHA. KoHuUeHTpauHs oTbupaeMod
MicHeNIsl B Hadasle onbitTa Obia 30—37 efs, uyepes uwac oHa cHMXKazdach 10 3,7—b 2/a,.
3aTeM MedJleHHG Najgana po 0,7—1 e/a.

O6paborra nosydenHslx Pe3yibTATOS

[Tpu martematuueckofi oOpaboTKke pe3yAbTATOB OBUIO NOPHHATO, YTO
npoliecc pacnajaercs Ha TPd Nepuoda: 1) mNponuTxa; 2) oT KOHEA Ipo-
IIMTKH 10 KOHIIA DPACTBOPEHHS KaHHGOJM; 3) OT KOHIIA PACTBODEHHST KaHH-
domn 1o KoHLA 3KCTpPakKUUU (TEOPETHUYECKH — IO KOHIIA BbIPABHHBAHHUS
KOHLIEHTDALUM PacTBOpa B LUelle U BHE UIeNHl).

Cunrann, yTo IMena IPONMUTHIBAETCS 33 KODOTKHH NPOMEXKYTOK Bpe-
veHn —ycaoBgo 10—15 mum. Ho Tak Kak YCTaHOBHTb TpaHUIY MEXKAY
HepPBEIM H BTOPHIM IE€PHOAAMY He MPeICTaB/s/A0Ch BO3MOXKHBIM, TO IJISE
nepBoro mepuoja pacyeToB He nposogunu. [lockonbky BrOpoit W TpeTHir
TePHOAbl Tak)Ke CMelleHbl BO BPEeMEHH X MOMEHT Ilepexola OT BTOPOTro:
C, = const, [+ const) x tperbemy (C,+ const, [ =L = const) ycrauoButs
HeJb3d, TO BCe ONBITHLIE JaHHble ObIIM 06paGoTaHbl MO (OPMYJIaM LTOPOTG.
H TPeTbero NepHojoB.

Ilpu pacuere GBUIM NPUHATH CJAEAYIOIIHE NOMYILIEHHSI.

1. KoHuenTpauust pacTBopa BHe ILIENbl MEHSIETCS 110 3aKOHY HPSAMON JHMHUM 10 BHICOTE:
CJI0St H N0 BPEMEHH

C o Cat G _ G
p-cp 2 T 70

rie Cy— HavajbHasi KOHLEHTPALMS PAaCTBOPA, MNOCTYNAIOIIEr0 HA IIeNy (B BepPXHIIO YaCTh
' cnos), elma, (C =0); d

Cy— cpelnsii KOHeuHasi KOHIEHTPAllusi pacTBOpa, &/ma (ee -HaxONAT HPAMBIM OIpe-
lelleHHeM B COOpaHHOH TOpUMHM 3a BpeMs Az),

2. Kounenrpanus pacTBopa B Iuelle MeHSIETCS NO 3aKOHY NPAMOH JMHHH [0 BHICOTE
CJI0s, MO JJIMHe MOp W mo BpemeHu. Toraa

ACy = C[u. cp. e — 0
ACk=Cy, o Ca
ACy — AC,
" ACy = e
In ic,

riae Cm_cp_B — KOHLUEHTPAUHs PacTBOpA B Mopax WENBl B BepPXHeM cjioe (CPegHss. 3a npo-
MEXYTOK BpeMeHH At), alma;
Clucp.u — TO XK€ B HIKHEM ClI0€, 2/Ma;
AC,— pa3sHOCTb KOHIEHTpaUuii B BepXHEH uacCTH CJ0f;
ACy — TO Xe B HUXKHEH YacTH CJOA.

3. Ecan ACy <2, Toraa

AC,
ACH JP ‘/‘\CK Cl(
'\CCP = -———2——— = CLLI— 2 s
rae C, — cpedHas KOHIEHTPAallHs pacrBopa B luerle 3a BpeMs AT, onpemeiseMasi pacue-
TOM, 2/MA,

AC.p— cpefiusisi pasHOCTL KOHUEHTPALui, 2/ma.

Bropoit nepuon. Ileny npomuranu pacrBoputeseMm, CMOJHCTHE PAcTBOPHJHCH
Cuy=C
. .

H.II *
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KOHLIeHTpaHPIH CMOJIMCTBIX B pPacCTBOpPE B IlleNle B HavaJse mpouecca
Gy

Hom Vo’

C

rae Gy— HavaJbHOE COflep:KaHue cMOJMCTBIX B 100 2 abc. cyxoit o6GeccMOMeHHOR WIEMH, 2;
Vn — o6bem mop B 100 2. abc. cyxofi o6GeccMOJEHHOH IIefbl, MA.
HUcxopnas dopmyaa
AC

dG:—an—lcf—dr;
cp
i mensercs ot Iy = 0 no /= L. Haxomum I¢p
C V;
Mop=Cou— 5 f=7"
C i ne
LGt ) v N, O
o~ L = & GVt
: i=1
OTCIORA
i=n—1 CnVT
2L GV, +—5 £

lp = : o
V" (CH.M+ 2 )
rie L — mauHa nops (cpeguss), cM;
lep — IMAHA MOPHI, Ha KOTOPOH MEHAETCs KOHUEHTPalUs pacTBopa, Ci;
f — ceuenne nmop ma 100 2 abc. cyxoii, 06eccMOJEHHOM Ielnsl, cm2.
Ioncrapaasa nailleHHLIE 3HAYEHHsT B MCXOJHYIO HOPMYJYy M pelllas ee OTHOCHTEIbHO
* TIONYYHM
i=n-—1
CaVs
9AG,L? Z av, A —"

i=1
Cc2 ’
AT,IV?I (C?{.m— T)
1xe Dy — xoadbduuuent auddysun B mopax, cm?/cex;

C; — KOHIIGHTpalldsl pacTBopa B MOPUHSX, CHATHIX [0 HCCJAENYyEeMOH KOHLEHTpauui,
2/ma; -

Dy =

V. — obbeM nopumil, CHATHIX 32 IPOMEKYTKH BPEMEHH 1O HCC/efyeMoro obbeMa, M4,
C,— KOHIIEHTpauus DACTBOPA, CHITOTO 3a WCCAELYEMBIl NPOMEKYTOK BPEMEHH, 2/M4;
an — of’beM pacTBOpa, CHATOTO B HCCJAeAyeMbH NPOMEXKYTOK BDEMEHH, MA.
CpenHior ckopocTh Iuddysun paCCqmb}Bann no ¢opmyne

Uso — AG

o= "o °

[To BuiBexennoil (opMyse ObLIH NOACUATAHBl UMCJHEHHble 3HaueHHsd Ko3dduinenros
aubOy3Hn B Kanuaispax ApeBecHHb! Dyp.
Jlnst maHHOTO Nepuoja KPUTepHi

C?2
8 Ko
’ ACeprig Vn( ¢ S 4 )r £
El.ln:: lcppwi" =

=n—1
CaV,
o | Y av, - — 2 | e
i=1 ' R

rae Vy, #2, L, w2, g— NOCTOSHHbBIE BE/IMYMHDI B TaHHBI TEPHOR;
C2
(Cf{_m——T“) IpaKTHUECKH MeHAETCs OUeHb MaJo ¥ TOXe MOMKeT ObTb NPHHATA 32 TO-

CTOAHHY!O BEJHUHHY.
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: ( (o ' , :
, Cl?.U-K—T Vartg 1
Eu == —— ; .
n QL.w]a i=n—1 C,lV,
o [Z Cive, + Qn*]P.
' i=1 ' ' i

O603HaYNM

e CR .
<"C3.m~ —4) Var'g

- - = const = /X,
2Lw?, !

TorjAa IAad OTHAEJLHOIO OfbiTa
1

L':Iz’—ly ‘ Cﬂv‘c - .
S o, o,

i=1

3uauenne Kpurepus IlpaHaTns momcuuThiBaeM 10 (opmyJe

Tae ¥ — KHHeMAaTHYeCKasd BA3SKOCTb PacTBOPa B KamHW/IsApax, (‘M.Q/CEIC.

B#3KOCTh M NJIOTHOCTH PacTBOPOB ONPeAeNsd N0 TpaplKaM, NPHBEIAECHHHIM B paHee
ony6aukoBakHoi pa6ote [3].

Tperust meprox

' ACep
dG = — an dr.
L
CpelHsis KOHIEHTPauUMs PacTBOpa B lLele
C
Cop 1. =K
c T Cuy G
. cp 2 .2 4’
TOTZa
' T e
C C nrrp
VnCm.cp:Vn(Tm"["%):Gﬂ_ Z Clv‘t - 9
i=
Orciona

Cu.l. cp T - =1 %

Onpenenus C ¢p+ MOXKHO NOJCUUTATH AC

=n—1 )
Vot V
Q[Gﬂ— ¥ c,.VTi—c,l(“_J;l”
Ch

_ i=1

ACCP = m. cp 2 = V

IMoncrapasis HalieHHble SHAYEHHS B HCXOJHOE YpaBHeHHE, IIOJYy4YaeM

b 2G,L?

n { =n-—1 v v
. +V,
Aq.-,;z[oﬂ_ ¥ c‘-V”—c,,(. n - ")]

=1
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3nauycHua Koadduuventor Audpdysud OJa TPeTbero Mepuoja IMOACYUTHIBAJIK IO 3TOH

¢opmyiie.
Kpurepnit Jfiepa KJsi TpeThero mepuoja

izn—

1
Ve, + V.
Gy — Z Cini'_Cn( n . 1:,,)
r_ 2rg S =1 .
Eu, = LwlV, P ’
2rig _
rpe E"—ﬁ—vﬂ--—const—f(g,
Toraa
' a
Eu, = K;—,
n 2 p
i=n—1

=[Gu— ) clvTi—cn(_K‘_th;l)
i=1

Kpurepuit TlpauATas DOACYMTBIBAAH Tak 2kKe, KaK M JAad  BTOPOTO NepHOJA.
ViameHenne uHC/eHHbIX 3HaueHul koadduumenros Audhy3uH B nopax APeBECHHE, NOACYU-
TaHHBIX 1O ¢opMynaM BTOPOTO H TPETbero MePHOJOB, NOKa3aHO COOTBETCTBEHHO Ha PHC.
2n3

-5

240 4
2
30
_Dﬂlﬂ.’i . 28
20 241
1§ 20 \ ‘
16
12
12
48 : ¥
. /7] } .}V\ .
0 .\-“'\‘wl\ I * LN ‘;’\‘\
s T e—, A o e b D
\ .—‘.:‘:'::‘_‘.T\"\‘-.\é.mz \:":.r;'_"_a"‘“',“‘}?fa
U 1 2 3 4 T,vac 6 [ 2 3 é T,wac
Puc. 2. 3asucumocts D, oT <. Puc. 3. 3asucumocts Dy 0T =
! —4—uwena B-10; 5—B-5, 6 —B-15. 1 —4 —mena B-10; 5§—B-5; 6 — B-15.

r
3asucumoctb Pr’ or Eup mist BTOporo mepuoja mpollecca TpHBEZeHa Ha puc. 4, A
TPeTbero — Ha pHC. 5.

Ob6cyocdenue pesyibTaros

B nauane mpouecca kosdpdunrentsr 1uddysun Geictpo pacryr. Bepost-
HO, B 3TO# 00JIacTH (COOTBETCTBYIOUIEH MEPBbIM ABYM — TPEM TOYKAM) HMe-
I0TCST BCE TPH Ie€pHOJA, TO €CTh OJHOBPEMEHHO HJET NMPOINHTKAa, pacTBope-
HHE ¥ SKCTPaKUHuS.

Tak kax ema BCTymaeT B 3KCTPAKUHMIO IOCTONHO, TO KO3(D(HUIHEHTHI
aucddysun Dy LISt 5THX TOUEK, MONCYET3HHBIE HA BEChb OOBEM 3arpyKeH-
HOY IIensl, He GyAyT COOTBETCTBOBAThH JAeiicTBHTesnbHOCTH. Ha puc. 4 u 5
3TH TOUKH HE HaHECEHH!,

JJlecuoit wypuaa® Ne 1
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r -3 N
Ri0-| 131'1/7j

15

15

10

05

Puc. 4. Puc. 5.
! —~4—mena B-10; 5§—B-5; 6 —B-15. l-4—wmena B-10; 5—B-5 6 — B-I5.

O6muit BuA GyHKUHOHAJIBHOH 3aBHcuMOCTH Pr’ = f (Eu,) a1a orzess-

HBIX ONBITOB MOJYYHJICS TOT K€, YTO W B ONbITax ¢ Auddysneil na Mompesb-
HBIX 06pasiax Ienbl U ¢ SKCTPaKIHel B NPMOTOKe [4]

Pr’= A (Eu )+ B.

31ech A mos0KATENBHO, B OTPHLIATENBHO.
3asucumocts Pr’ = f (Eul), noxcuntarnasa mo (opmysae BTOpOro ne-

puoja, TOKa3biBAeT, YTO NPOLECC NPOTEKaeT B OAHONH 00JacTu (HeT Iepe-
JIOMa); TIpH HCHOJIb30BAHAM (OPMYyJ/bI TPeThberc mepHoja MNoJydaercs me- '
peJsIOM, MOKa3hIBAIOLIKII, YTO MPOIecc MPOTeKaeT npu AByX pexumax. Cyms
'0 pACIIOJIOKEHUIO JHHHII Ha pHC. 4, HCCAeJOBaHHAs HaMH O0JacCTb 3K-
CTPAKLHH IPOXOAUT B TPETheM nepuojae. HecMoTps Ha HETOUHOCTH B IPO-
LeAEHHU OINBITOB, BCE TOYKHM XOPOIIO JOXKATCA HAa JHHAM. DTO TOBOPHT ©
TOM, YTO MNpPUHATHE AONYUIEHWS IpHeMJEeMbl, H Qusnueckas MOJe]db TpPO-
llecca oTpazkaeT JelicTBHTEJIbHOCTD. '

CunefoBartesibHo, ONPEACASTIOMIAN npouecc npu AeduierMalHOHHOM CIIO-
cobe 3KCTPAKIHH CMOJUCTHIX BEUIECTB M3 JDEBECHHBI HA CPEIHEM K KOHeU-
HoM srtamax — auddy3us B Kanuaaspax. B xaxkaom OTAeNbHOM caydag
UpOIece MOXKHO ONMHUCATB TEMH K€ YPaBHEHUSIMH, KOTOpble OLIJIM IIpUMEHe-
Hbl 4151 AMGPY3UN | MPAMOTOUHOM SKCTPAKIHA.

JHUTEPATYPA

[1. T. 1. Aramanuyxos. Astopédepar muccepranus. Pura, 1965. (2] B. Bep-
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1y o B. Coopunx Tpynos HHMJIXH, 12, 1957.

IMocTynuaa B pefakuiio
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H3BECTHS BBICIIHUX YYEBHBIX BABEREHHUH

Ne 1 JECHOM JXVPHAJ 1968

YAK 547.992.3

K BOMMPOCY Ob UAEHTUPUKAL MY YACTOT
MOTJOIEHUSA TUIPCKCUIIbHDBIX U CJIOKHOIPUPHBIX
reyni JUTHHUHA

10. C. MMJIHITYYK, P. 3. IIEH,
A. B. DHHKEJIBILITEHH

(CubupcKkufi TEXHONOTHICCKUN HHCTHTYT)

B mocneanne rogsl ony6aMKOBaH psx padOT, HOCBSILIEHHBIX HHTepIpe-
TauuH uHGpaxpacHelx cnexTpos aurduna {[7], [8], [9], {11]. TTocTraBuB LeJb —
EBISICHHTh IPHPOLY II0J0C IOTJIOUEHHs] B CUEKTpax BBIAEICHHBIX Tpenapa-
10B JIMTHUHA M TIPHHAB BO BHUMAHHE OCPAHWYEHHBIE BO3MOXKHOCTH METOAA
CPaBHEHHs] C MOJEIbHBIMH BeIeCTBAMH, Mbl NPEANPHUHSAAN TOILBITKY OTHe-
CEHHsl TMOJIOC TIOTJIOWIEHHS B CHeKTpaX JHUTHUHA MyTeM CpPaBHEHHA WX CO
CAEGKTPAMHU NpPernapaToB, NOJYUEHHBIX HalpaBJ/eHHOIl XHMuueCKoH o6padorT-
KOH. B pesysnbrare Takoit 06paGOTKH JIOJMKHBL CEIEKTHBHO BHIBOAUTHCH
(yHKUHOHA/IBHLIE TPYINBl, OTBETCTBEHHBIE 32 TY WM HHYIO TOJIOCY IOTJI0-
UIEHHSI B CIIEKTpE. ,

BoaMOKHOCTD NpUMeHeHHST 5TOro cnocoba obycjoBjeHa TeM, 4To (Kak
Tokasaan asTopnl psigza pador [B], {7], [8], {9], {11]) UK-cnekrps pasnud-
HLIX JIMTHHHOB XBOWHBIX MOPOJA JAPEBECHHBl OTAHYAIOTCHA TOJBKO HHTEHCHB-
HOCTBIO TOJOC IIOTVIONIEHHS]; YHCJO0 IIOJOC M MX YACTOTHl I/ BCeX Mpena-
paToB JIMTHUHA OJMHAKOBBI (32 MCKAOUeHHeM 00JacTH KapOOHHIBHOrD
MOTJIOIEHHST, KOTOPYI0 MBI 3/eCb He paccmarpuBaeM). B KkauecrBe XUMH-
yeckolf 06paboTKu HaMu OBIO BHIGPAHO AaUeTHIHPOBAHUE, TAK KAaK 3TO
OOIENPHHATHI CNOCO6 KOJNMYECTBEHHOTO — ONpPENesieHHs  T'MADPOKCHJIBHBIX
TpYOT,

Ixcnepumentarvroie JanHele 1 ux o6cyscdenue

IlepuogaTHblil JHIHUH NOJAydeH W3 ennm cubupckoit (Picea abovata)
no merony K. Ilapseca [13]. B HeM cOHepXHUTCS METOKCU/IBHBIX TpYIII
(no Pudexky n IlIBannaxy [15]) 9,88%, rumpokcuiabusix (mo Bepaew [14])
10,22%, xapOOHMABHBLIX rpynn (GOPrHAPHAHBIA  MeToxd, Momudukanus
P. Ilena u I'. Honyposa [3]) 7,57%, aurnuna Kaacoma (c 72%-Holi cepHoil
kucaorofl {21]) 89.9%. CepHOKHCJIOTHBIH JUTHUH u3 €M CHOHPCKON C co-
LeprKanneM ruapoxcunpHbix rpymr 9,80% mnoayuen mo meroxy @. II. Ko-
maposa {2]. Iemoynoit auraue (9,25% ruppoxcunos u 3,49% cepsl) ObLI
JA100e3H0 NIPeJOoCTaBJded HAM COTPYIHHKAMH JaB0paTOPUM JHUTHHHA H BbI-
cokonoaumepos Mucruryra Jgeca 1 jgecoxumun AH CCCP.

AuernivpoBaHne 06pasuOB OCYIIECTBJSIN CMEChIO YKCYCHOTO AHTH
puga u nupuguHa (12:88) mnpu temmeparype 98° B Teuenne 15 mun [14L
CriekTpbl OblIM 3amMHCaHBI HA JABYXJAY4eBOM HH(PAKPaCHOM CIEKTPodoTO-
merpe MKC-14 ¢ npusmamu m3 LiF u NaCl. Tlpenapars JureHuHa sanpec-
COBBIBaJMM B OPOMACTBIAl Ka/luil M CHUMAJK B TBEPAOM COCTOSIHHH MO Me-
TOJNUKE, O KOTOpOH coobmanoce panee [6]. MK-cnekrpsl npenapartoe Jwr-
HUHa NPUBEJEHDbl HA PHC. 1. o
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Puc. 1.

1, 2 1 3 - cHeKTpbl COOTBETCTBEHHO MEPHOLATHOTO, CepHO-
KHCJIOTHOTO M LIeJOYHOro (Cynb(aTHOTO) JIATHHHOB;
4, 5 1 6 — cneKTpsl COOTBETCTBEHHO AaLeTHJIHPOBAHHBIX Ipemapa-
TOB NEPUOJATHOTO, CEPHOKHCIOTHOTO M IUENOYHOrOo JHUFHH-
HOB; 7 — CIEeKTD MNepHOLATHOrO JIHTHUHA, aNeTHJIHPOBAH-
HOTO H 3aTEM OMBLIEHHOIO.,

5K} PpHCYHKa BHAHO, UTO B CIIEKTPaX BCEX MCCJAEJOBAHHBIX NpenaparoB
JIMTHHHA aUeTHJIHDOBAHHE O6YC.HOBJII/IBa€T IIOYTHU IIOJIHOE HCYE3HOBEHHE

MO/IOC TIOTJIOMmEeRHsT B 06gacTsx 3600—3200 ca ' n 1280—1260 cu™'. Dto
JaeT OCHOBaHHe (B IMOJMHOM coraacud ¢ Apyrumu asropamu {10}, {12]) mo-
nocy 3600—3200 ca”' ommosHauHO NpHIMCATb BaJEHTHHIM KoeGaHHAM
OH- rpynn, BKIIOYEHHBIX B BOZOPOAHYIO CBA3b.

o cux mop BecbMa HHTEHCHBHYIO TOJIOCY IOTJIOIIEHHS B 06J1aCTd .
1280—1260 cm™' mpUIHCHBAIN KOJeGAHHSAM HPOCTHIX S(UPHBIX CBSI3El
JIMTHUHA, B TOM 4YHcJIe 3(QHPHLIX CBsi3efl MeTOKCHJbHBIX rpymn [8]. Tlomy-
YeHHble HAMH pPe3y/bTaThl YKA3BIBAIOT Ha HETOUHOCTb 3TOTO 3aKJIIUeHHS,
NOCKOJIbKY AalleTHJIHPOBaHHe He NPHUBOJIUT K 3aMETHOMY AeMeTHJIHPOBAHUIO
H He MOXeT CYIIeCTBEHHO BJMATh Ha HHTEHCHBHOCTb JOJOC HOTJIOUIEHHUA,
CBSI3AHHEIX C METOKCHJBHBIMI TPYIIaMH.

B wucxomHbIX Tpenapartax JIMTHMHA [OJOCEL ¢ yacroramu 1760—
1735 cm™"'m 1380—1360 ca ™' c1abo BBIpaMKEeHbl HIH OTCYTCTBYIOT (xpu-
sple I, 2, 3 Ha puc. 1). B anmeruanpoBaHHBIX Npenaparax (kpuswie 4, 5, 6
Ha pHC. 1) 3TH TOJOCH MMEIOT 3HAUUTEIbHYI0 HHTEHCHBHOCTB, TOJIOCA
1760—1735 cx~ ' moxer Owrrb (corsacHo gamnbim X. [eprepra [8]) mpu-
nucaHa xoneBanusam C = O rpynn cioxHO3QHPHON cBf3u. Paciennenus
5TOH 1OJIOCH! OOYCJIOBJIEHO, BEPOSITHO, PpasjuuHbM mnoryomennem C = 0O
rpynn B cucremax tuna Ar—O—C—Alk u Alk—O—C—Alk. Tlomxocy ¢

: I |!
O O
vactoToli 1380—1360 cm ™' ciefyer, OueBHAHO, OTHECTH K CHMMETPHYHBIM
JedOopMALHOHHLIM KOJNeGaHHSIM METHJIbHBIX TPV, CONPSIKEHHHIX C Kap-
BOKCHJIBLHEIMY UM KapOOHUJAbHBIMU rpynnamu [1] (HMKakuWe Apyrue Tpymmbi
TP alleTHJANPOBAHHHK B JIUTHHH HE BBOASTCS).
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BospacTanue HHTEHCHBHOCTH IOLJIOLleHHss B o6jactu yacror 1240—
—1
1210 cx™ npu auneTUNMpPOBAHHWH I103BOJsET OTHECTH 3TY HOJOCY HOIJOIILe-

Hust K KoneGauusim C—QO—C cpsaser B cucreme > C—O—C—CHj. Ta-

il
O
KOe 3aKJIoueHHe pAacXORHUTCS C BBIBOLOM, cuenaHHeiM X. [epreprom [§]
n x. Jlunp6eprom [12], xoTopele 3Ty NOJOCY NPHUIHUCHIBAIOT KONAeBAHRUSIM
(eHONbHLIX THAPOKCHAOB. He uckaroueHo, uTo B Ipenaparax JHIHHHA,
MMeIOUIHX CBOOOJHbIE (DEHOJIbHBIE THAPOKCHJEL, 3Ta I0JI0CA CJOXKHAS.
B 3akJ0uyeHHe mpenapaThl aleTHIHPOBAHHOrO JUWTHHHA OBUIM OMBLIE-
HHl 06paboTKOH 2 H. BOAHBIM PacTBOPOM €IKOTO HaTpa IIPH TeMIepaTtype
60°C B Teuenue 1 4aca. CueKTp OMBLIEHHOTO IIperapaTa NepHOZATHOIO JIHT-
HHHa (KpuBasi 7 Ha puc. 1) GJIM30K K CAEKTPY HCXOZHOTO mpernapara
(xpuBas 1), 3a HCKJIIOUeHHeM 06/1acTH KapOOHUABHOTO MOIJIOLIEHHUS; TIOTVIO-

—1
mwenue B o6aacru 1800—1700 cmu™ ° B OMBUIEHHOM IpenapaTe IOYTH MOJ-
HOCTbIO Hcye3aeT. (O HEKOTOPHIX IMPHUMHAX 3TOTO SIBJACHHA Mbl yXKe €0005-
uaau panee {4]).

JUTEPATYPA
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H3BECTHSA BBICWWHUX YYEBHbBIX 3ABEAEHHWH

N1 JECHOH JXYPHAN 1968

YIK 547.458.81

K BONPOCY O BJINSIHUHU
MOPPOJNIOrHYECKOHN CTPYKTYPbI BOJTOKHA
HA OBPA3OBAHHUE TEJIb-YACTHILL

H. C. TEJIEC

(¥Ypanbcrufl JECOTEXHHYECKHE HHCTITYT)

HpI/I XUMHUYECKOH nepepa(’)OTKe LEJNJI0JN03BI B pACTBOpax ee poOu3BOA-
HbIX MGIXKHO Ha6JI}OlIaTb TaK Ha3blBaeMble IeJdb-4acTUIbl, KOTOPhIEe YCJOBHO
PasjesifgoT Ha yeThipe rpynnbl: 1) Habyxuime BONIOKHA; 2) cu/IbHO HAGyX-
e OOPHIBKM BOJIOKOH; 3) HCTHHHBIE Te€/Ib-4aCTHIL 0e3 YeTKO BhIpakKeH-
HOIl (pUOPHAJIADHON CTPYKTYPH M HMEIOIHe CYOMUKPOCKOMHYECKHE pasMe-
pel (7Mexkallye HUXKe paszpeniaioniefl cnocoGHOCTH OGBIYHOTO MHKPOCKONA) ;
4) npyrde yacTdubl, B OCHOBHOM, MHHepaJbHOro xapaxrepa [10], [16], [17].

B GoJabniuacTBe cayuyaeB O6Hl€e KOJIHUYECTBO TeJb-4acCTHl, COCTaBJAdgET
qumb 0,1% Beca mesmoso3sb [13], Ho moxer mocrurate u 1,5% [6]. Orme-
qaeTrcd, 4yTo yeM MeHblie pasMepbl 4acTHH, Te€M KOJHYECTBO HX B pacTBo-
pax 6oupmie [7], [14].

Ho mnocneanero BpeMeHu uccaefoBaTeNH TPEHMYIIECTBEHHO H3yyaan OGosiee KPYHHBIE
TeJlb-4aCTHIBL, TaK KAaK MX BOJIOKHZ M OODBIBKH BOJIOKOH 3a6UBAIOT (HIBTPHL H (GHABEPHI,
MeabYalilie Ke UYACTHIBI He BBI3BIBAIOT 3aTPyAHeHHI npu (uabrpaumnm. Opmaxo I'pei ¢
COTpyAHMKaMH {7], [8] nokasaay, HTO UACTHUKH, OCCHDENATCTBEHHO TNPOXOAAIIHE UYepes
(uABEPEl, CHABHO CHIKAWT (USHKO-MEXaHHUECKHe CBOHCTBA BHCKO3HOTO kKopzra. [enp-ua-
CTHILBL oéycnos;msafor TaKzKe MYTHOCTDH' DACTBOPOB &LETHJAUENIION03bl H CHUXKEHHe Kaue-
©TBa TOTOBOTO IPOIyKTA. o :

[To umeromumes ganswim [4], {6], J117, {131 [16], reab-4acTHIEl COCTOAT W3 KCUJAHA,
MaHHaHa, a TaKXXe pPAa3JHYHBIX MHUHEPAJbHBIX HpHMeCQI';I. Hapﬂ}ly C 3THM OTMeYaerisd, 4To
Te/INKH, HMEIOIHe NOYTH ciepuyeckyio (opMy, B OCHOBHOM, comepxkar aumraug [10]. Tio
Crepaunry [14], 3HauuTeJbHasi 4acTh Iesb-4aCTHU B BHCKO3HBIX pACTBOPAX COCTOMT  H3
nenmono3el [1. Hekotopuie ncenenosarenn [4], [10], [12], [14], [16], [17] o6paman BHuMa-
HHE Ha YYacTHE OCTATKOB MOPQOJOTHUECKO! CTPYKTYDPhI BOJOKHA B OOpA30BAHUK Telb-
yacTHl: OnHako MOp()ONOTHA BOMOKHA — AOBOJBHO WIHPOKAafw O6JacTb, H HEOBXOAHMO BHI-
A€JUTb Te 3JIEMEHTHI, KOTOpEIE HauboJee TPYAHO YIAANAKTCS W HMEKT COCTaB, 3HAYHTEJBHO
OTJHYAIOMHICS OT BTOPHUHON CTEHKH.

CymecTByOIllHe MeTOAbl ONpeje/teHus H3MeHeHHH  MopdOoJOrHIecKoi CTPYKTYpULI
Tpaxeui IMOC/e PasnHuHBIX 00paGotok [2], (3], [5] He y4ATLIBAIOT KOHKDETHBIX 3JeMEHTOR
KJCTKH, TaK KaK [ePBHYHAs CTeHKAa H HApYXKHbBIE CJOH BOJOKHA CAMH HEOQHOPONHEI IO
CTPOCHUIO H XHMHUYECKOMY COCTaBy. Kpome TOrGg, MeTon OOBIYHOM MUKPOCKOOUN He Nno380-
JISIET OTJHYHTL OIHY YacTb BOJOKHA OT Apyroil. ITostomy uemsbio aaHHOH paGoTHl Obiio
3JIEKTPOHHOMHKPOCKONIHYECKOE H3yuelre INOBEePXHOCTH BHCKO3HBIX LIE/JIOJ03,

Hueercs pax pa6ot {1], [9], {15], B KOTOpBIX OCBEINEHE! Pe3YJILTATEI 3JIEKTPOHHOMHUKPO-
CKOMMYECKOro H3ydewusi OesieHbix. Le/nono3. ABTOph YKa3blBalOT, 4To mocde 06paboTkit
B BOJIOKHAX COXPAHSIOTCH OCTATKH TEPBHYHBIX CTEHOK. Hapsiy ¢ STHM HeKOTOpHe HCCJe-
AoBaTeln Hab/OLadH Y OOGJArOPOKEHHEIX NEJVION03 CTPYKTYPHI, OTHECEHHBlE HMH K Ha-
DYXKHOMY CJ/IOI0 BTOPHUYHON CTeHKH. HaMH yCTaHOB/EHO, 4TO B GeseHBIX Le/ION034X 5
OyMar NpHCYTCTBYIOT Tak:Ke OCTATKH TOPycoB. MoxKHO Gbil0 M0JaraTh, YTO MHOTOCTYIEH-
uatag 0orGenka C rayGOKHM OG/IaropaKHBaHMeM YHAJseT CTPYKTYpbl, MPHCYTCTBYIONIHE B
LeJ003ax Aas GyMar. .

JKenepumenTaibnas wacto

Matepuanom st HaIUero HCC/IEIOBAHHA CHAYKHIH OBPA3LbEl OEJNEHDbIN
Le110103, MpeJHa3HAYeHHble NS XHMHYeCKOH NepepaboTku. XapakTepu-
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CTHKa WX npeacraieHa B taba. 1. C Tpaxeuj ObliM IOJYYeHbI ABYXCTY-
neHyartble pemiukd. [lepBUUYHON pEIVIMKON CAYKHA MOJUCTHPOJ, BTOPHY-
HO#l — yrJiepon. Ilocsle OTTeHEHMsi METauJOM BTOPHUHYIO PENVIHKY Hu3yua-
JIM B 2JIEKTPOHHOM MHKpockone YOMB-100.

Ta6auua I*
KonnuecTBo npu otbeake
Moxaszartean N 869 N 870
(mapka 1) (mapra L)
Anbda-uenmonosa, % . . . . . . . . .. 93,4 93,0
Beta-uennonosa, % . . 3,95 4,0
Baskocts 0,7 % -u0ro pacmopa HEJIJI}OJIOBbI B
MeAHOAMMHAaUHOM PAaCTBOpE, M3 . . . . . 143,3 150
CMOAbI # KUPHI 110 AMXAODPITAHY, % .\ . . . 0,24 0,21
3oaa, % . . e 0,069 0,073
PeakiMonmas cnoco6n0crb % v e “90/11 90/11
HaGyxanne Becosoe, % . . . . . . .. . . 471 477
Hemeso., azfwz . . . ..o 10,0 9,34
Kpemuuil, mz/xz . . 32,2 39,8
Bemecrsa, pacmopm«me B 5% HOM pacmo—
pe eJmoro Hatpa, % . . . . . . . ... 167 1,83
Bec 1u2, 2. , . e e 656 653
COpHOCTb (qncno COpHHOI\ Ha Mt?) e e 58 48

Kax caeayer m3 JHaHHBIX Tabd. 1, Le/NII0103b OTJMYAOTCA BBICOKOI
XUMHYecKoil yuctoTofl. [{sst Toro yroObl B IGTOBOH NMPOAYKUHH COJEpIKAHUE
adb(a-1ea10a03bl cocTapasino 939%, OHO HOMKHO OBITL ToCie 00Jaropa-
KUBaHus ne Hibke 94—94,5%. Bricokasi peakIHOHHas CIOCOOHOCTL yKashi-
BaeT Ha 3HAauYMTeJNbHOE PaspylieHHe HATHBHOH CTPYKTYPHl BOJIOKHA. TeMm He
MeHee Hailii 3JeKTPOHHOMHKDOCKOTTMUECKHe HCC/AefOBaHUA TOKa3anu, 4TO
M B LJUI0J03aX JJis XHMHUeCKOH nepepa®OTKH NPUCYTCTBYIOT OCTATKH TO-
pycos. OHM COXpaHsIIOTCS B BHIE «00Gpydeil» WM OT/eNbHBIX OOPBIBKOB B
MecTe Tepexofa KaMmepbl MOPbl B KaHaJ IOPEL. DTO COOTBETCTBYET MJIOULA- -
Y KOHTaxkTa Topyca C okalimjenuem nopbl. Kak H3BecTHO, Topyc 06paso-
BaH M3 COOTBETCTBYIOIIMX Yy4aCTKOB [IBYX TEPBUUHBIX CTEHOK, CKpeIlIeH-
HBIX CPeJUHHOH naacTHHKOH. OH TakKe COCTOMT H3 Pa3/IMUHbIX XHMUYe-
CKHX KOMIOHEHTOB: (uOpUANBI MEPBUYHOH CTEHKH — M3 NEJJNION03Ll U Te-
MHULEJII0N03, CPeMHHAs NJIACTHHKA — M3 JIAMHMHA M TeMullesnionos. Bee
OHH 00pPasyloT B3aUMOH30JAHPYIOIULYIO CHCTeMY [OBLIIIEHHON NJIOTHOCTH, UTO,
NO-BUAUMOMY, ONpelesseT YCTOHUMBOCTb TOPYCa K PAa3/IMUHBLIM BO3JAEHCT-
BusiM. Ha wHaw B3rsiaf, o6pasoBaHpe reb-4acTHI, U3 OODBIBKOB, HMEHLIHX
CJIOKHOE CTPOEHWE W XMMHYECKHH COCTaB, BIOJHe BeposATHO. [To maHHBIM
psiia aBTOPOB, resb-yacTHiel pasmepamu 0,1—0,5 uK ¥MeEIOT H30TPONMHYIO
¢opmy. Eciu 651 OHM COCTOS/IM TOJIbKO W3 LeJJJN03bl BTOPHYHONM CTEHKH,
70 $opMa YaCTHIL J0JXKHA GulTh aHM30TponHOH. CTpoeHHe MEPBHUYHOHA CTEH-
K4 MTO3BOJISIET NOJYYaTh H3OTPONIHEIE OOPBIBKH.

Kax Bugno us puc. 1, @ 4 6 0CTaTKH TOPYCOB MMEIOT BHJ OeCCTPYKTYP-
woft rureHgu. Taxk Kak JefiCTBHE XJOPUPYIOIHMX H OKHCJIHTEIbHBIX areHTOB
pasGaBJeHHOI 1leJouk He yaadsieT YKa3aHHblE Bhlllle 3JeMEeHTHl H3 BOJIOKHA,
TO MOXKHO YTBEp KAaTh, YTO HPH TNepepaboTke LENIION03bl 10 'BUCKOZHOMY
criocofy MJIM TNpH NOJYYeHHH alleTaTOB 3TH 3JeMEHTH He PacTBOPSIOTCS,
a JWCIEPTHPYIOTCS HA MEJKHE Teflb-4aCTHUHL.

Ilpyrasi OCOGEHHOCTb MCCJAELYeMBIX 11e/lJ110J103 ~— OOU/He  OCTaTKOB
nepBUyHOH cTeHKH (pHc. 1, s e). Habmonenus B 3/1eKTPOHHOM MHKPOCKOIE

* ABTOp Bbipa)KaeT MNPU3HaTeNbHOCTb COTPYAHHMKaM 32B0OJa, OKasaBlUMM INOMOLbL B
JAHHOM HCC/Ie10BaHHuH,
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BO MHOTMHX CJy4YasxX IO3BOJSIOT COBEPUIEHHO OTYETIHBO YCTAHOBHTBH, C Ka-
KOH uyacTbi0 CTEHKH KJIETKH UMeeM Jeso. Pacposoxenue MHKPOoQUOpHAN Ha
puc. 1, 8 He ocraBJsieT COMHEHHH B TOM, YTO Ilepefl HAMHU IlePBHYHAS CTEHKA.
{13 puc. 1,2 BHUAHO, YTO YacTb NOBEPXHOCTH BOJOKHA MOKPBITA OCTATKAMY
NepBUYHOI CTEHKH, TOTJAa KaK C APYroro yuacTKa Hapy:KHBble CJIOH COpBa-
Hbl, H [apaJJjeJbHOe pacloJoxeHHe MHKPOGHOPHIJ CBHAETENbCTBYET O
BTOPHUHON creHKe. Bce 5TH TOHKOCTH CTPOEHHS BOJIOKHA COBEpLIEHHO HELO-
CTYIHBI JiJif1 OOBIYHOH MHUKPOCKOIUH.

Janaple TabJ. |l roBoOpAT, YTO, HECMOTPSI HA MHOTOYMCJEHHBIE OCTATKH
MOp(}OJOTHUECKO! CTPYKTYPHI, IEII0N03b 06JafaloT BHICOKOH peakmuoH-
BOIT crnocobHocTho. OTcloma kKak OyATO caelyeT, YTO TIe/ib-4acTULOLI, BO3-
HUKAIOIIHE M3 YKAa3aHHBIX 3/JeMeHTOB (ecjgd Halle NPeNNoJNOXKeHHe Tipa-
BHJIBHO), He OKa3blBAlOT BJUSHHA Ha MNpoilecC NPOH3BOACTBA BHCKO3HOTD
BosokHa. ONHAKO 3TOT BONPOC COBEPUIEHHO He HCCJAELOBAJCS, B CBI3H C
TEM, 4YTO K KOHEYHOMY TPOAYKTY (WIeNKy) NPEXBABAAIOT OTHOCATENbHO
HU3KHe TpeOoBaHU.
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U3BELTUA BRbLICHWIHUX YUYEBHBIX 3ABEHNEHHH

Ne 1 JECHOWMW XYPHAJ 1968

YIOK 631.572:533.6

ASPO,D,MHAMMKA BOJJOKHHUCTOTO CJ04
B 3ABUCHMOCTH OT CBOHUCTB BOJIOKHA

E. M. BAKAEBA

(/leHuHrpagcKas JecoTeXHHUeCKas aKaIeMHs)

B paGorax MHOIHX HCCJ€IOBaTe/]ell NPUBOAATCA OOGIIMPHbBIE NaHHBIE MO
I'HADABIHYECKOMY COTNPOTHBJIEHHUIO KYCKOBBIX M CHIIYuUHX MarepuaJsos [1], [4),
151, 18], [9]). 1o m3yueHHIO rHAPABAMYECKOrO CONPOTHBJECHHS CJIOS MaTepHa-
Jld PACTUTEJILHOrO IPONCXOXK/CHHS HaM HU3BECTHa JHIIb OgHa paGora (6]

B ocrHOBy Bamux HcclelOBaHHN TOJOMKEHb YPABHEHWS THAPOJLHHAMU-

KH 3€DHUCTBIX MAaTepHaJNOB IJIsI JaMHUHAPHOTO [BHMKeHus mortoka {2], [7],
TaK KaK 3aKOHOMEDHOCTb [BUIKEHHS BO3JyXa UEpPe3 BOJOKHHUCTBLIH Ca0%
&HAJIOTHUHA €ro TEUeHHIO Uepe3 HACBIHON CJOM M3 TBepJAbIX YaCTHIL pas-
JIMYHOH (POPMBI. ‘
"~ Ilpu o6paGoTKe OMNBITHLIX AAHHBIX Mbl HCIONB30BAJH YPABHEHHS, Bbl-
BOJ ‘KOTOPBIX U ONHUCAHHME YCTAHOBKY 3aMepa Iepenajga jJaBJeHHs LpUBele-
Hel panee [2], [3]. B oneitax pexuM JBHXKEHHS BO3JAyXd MOALEPKHBAICH
JaMHHapHBA. McciaenoBanue JBYY/IeHHOTO YPaBHEHHS 10Ka3aJjo, UTO CO-
UPOTHBJIEHHE BOJOKHHCTOTO CJIOS OT CUJI HHEPIHH HHUYTOXKHO Majo H UM
MOJKHO IpeHebpeyb.

Hamu ycraHOB/eHO, UTO CONPOTHBJIEHHE _BOJOKHHCTOIO CJIOS 34aBHCHT
OT Xapakrepa NPHUMEHseMOTO BOJOKHa. B cBf3u c 3TuMM O0JbIIOI HUHTEpec
NpelCTaBJas/I0 U3YUeHHE BJAHSHMSA IIPUPOJLI BOJOKHA, CTENEHH €ro pasModa
M BJAXHOCTY Ha KO3(QHIHEHT TPeHUsi BO3AyXa O BoJokHO. Mccienopanu
BOJICKHO Oepesbl, COCHBI, €1 U OCHHBI, cTeleHb nomoja 10, 15, 20, 25 u
30° HIP. BosokHa pasMma/biBaju Ha J1a060paTOPHOM OJHONHUCKOBOM padu-
Hepe. M3yuanam abc. cyxoe BOJOKHO M YBJAKHEHHOE [0 BO3JYIIHO CYXOTO
coctosnua (8—10%), a rakxke npu Braxsoctu 20, 30, 40 1 50%.

BuansHue mopolnl BOJOKHA.MOKasaHo Ha puc. 1. U3 puc. | BUIHO, uTO
BeqMunHa A BOJIOKHHCTOrO cJosi (3aBHcsmiasi oT (GOpPMbl KaHAJIOB) IS
JIUCTBEHHBIX TIOPOJ 3HAUMTENbHO BBIE, YeM 75 XBOIHbIX. IIpH mepexone
oT Meakofi (pakUMH K KPYOHOH BejuuynHa A H3MeHSeTCss 3HAYUTEIbHO
OBICTPee Yy BOJIOKHZ JIHCTBEHHBIX TOPOMA, UeM XBOHHHIX. DTO OGBACHIETCH
pasjuuHpIM MOD(OJOTHUECKNM CTPOEHHEM BOJIOKHA H XapakTepoOM BHELU-
Hell MOBEPXHOCTH.

M3BecTHO, UTO BOJIOKHA JUCTBEHHBIX TOPOJ, B OCHOBHOM (Zo 76%),
COCTOAT M3 JUOPH(OPMA, HMMEIOUIEro TOJCThHIE OJPEBECHeBIIHe OGOJOYKH;
KOHIIB HX yallle IVIafKHe M HeCKOJbKO 3aoctpenbl. JlinHa nubpudopma Ko-
gebaerca or 0,3 1o 2 mm. [lpu o06pa3soBAHHH CJI0ST MEJKHE H KOPOTKHE
BOJIOKHA IPABHJBHON ‘M 0AHO0ODA3HOH (OPMBI CIOCOOCTBYIOT PaBHOMEPHO-
My HX pacnpele]eHHI0 H IOSBJEHHIO Y3KHX KaHaJj0B, TPYAHO HAOCTYIHBIN
AN ABHIKEHHS BO3ZyXa. DTO IBHKEHHe CBSI3aHO ¢ HOTepell GOJBINOTO KO-
JIHYecTBa 5HEePTHH Ha IPeoJloJIeHNe TPEHUsi O TOBEPXHOCTb BOJIOKHA.

BosoxHa XBOHHEIX HOPOJ, COCTOSIHIME, B OCHOBHOM, M3 Tpaxewn (1o
90% or ofmero o6bema), MMEIOT CHJIBHO BBITAHYTYIO B JUIHHY JEHTOOG-
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Puc. 1.

pasayio ¢opmy. Jljivda Tpaxenn COCHBI OT 2,t mo 3,7 mm ¢ KOCOCPE3aHHDI-
MU KOHLAMH. B pesy/abTare Ipu 00pa30oBaHHM CJOs TaKHE BOJIOKHA CJAMIA-
i01cd, o6pasys XxJombs. BeaefcTBHe 3TOTO  CJIOH  HMeEET HePaBHOMEPHYIO
{WIOTHOCTb M CTPYKTypy. Hapsany ¢ y3KMMH KaHalaMy MMeeTCs OoJablloe
KOJMYECTBO KPYHHEIX, IO KOTOPBIM H YCTPEMJSETCH OCHOBHOW NOTOX BO3-
JiyXa, He BCTpeyast Ha IyTH OO0JIBIIOrO CONPOTHB/IEHHS.

Bausune pasmona (puc. 2) Ha Bennunny A o0yCJIOBJIEHO M3MEHEHHEM
(U3UUECKHX ¥ INOBEDXHOCTHBIX CBOMCTB BOJOKHA, BLI3BAHHBIM Da3MOJIOM.
PasMoJs sBJIsETCS NPOIECCOM YKOpPauMBaHHst BOJOKHA W BBI3BIBAET HAPYXK-
Hoe H BHyTpeHHee QUOPUIIHDPOBAHHE, TO eCThb OTAeseHue (GubpuII HA MO-
BePXHOCTH ¥ BHYTPH BOJOKHa. BcejieicTBue 3TOro Ha NOBEPXHOCTH IOABAA-
JOTCSL YACTHIB B BHIe OYeHb TOHKHX BojockoB. Ocmrabsenue cBsisei
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Puc. 3.

MeXAy QUOpuAIaMU YyBeaHydBaeT IUOKOCTb BOJOKOH, YTO CHOCOGCTBYeET
JyunleMy UX NepenseTeHUo.

YMeHbllleHHe pa3MepOB BOJOKHA IyTEM pPAa3MoJa OKa3blBAeT BJIUSHUC
Ha W3MeHeHHe BeJHUMHB A B HauadbHOU ero craguu. anbrefimee yray6-
JieHWe pasMmoJia BNHsIeT B MeHpiel crenefin.

B/1a:KHOCTD BOMOKHA CHJIbHO BJHSIET Ha CONPOTHBJIEHHE BOJOKHHUCTOTO
caost (puc. 3). MakcumanpHOe CONPOTHBIEHHE BO3AYX BCTPEYAET, IPOXOMIST
yepe3 BO3JAYWHO CYXOH BOJOKHHCTBIH caoi. Cymea BOJIOKHA HIH €ro
yBJI2JKHEHHE HECKOJbKO CHHMXKAWT NoKasaTelb Beauuuubl A. [Ipu cHIbLHOM
yBiaaxxHeruu (50%), korza Bofa (akTHYECKH NOSABJAETCS Ha NOBEPXHOCTH
BOJIOKHA, CONMPOTHBJEHHe BO BCEX CJAyyasiX OpUHUMaeT MUHHMaJbHOE 3Ha-
yeyHe. B aToM cayuae ommbka ONbITA CTOJNb 3HAYHTEJNbHA, UTO NpPaKTHUE-
CKM BeJHYHHY A MOMXKHO CUMTATh ONHHAKOBOH JJIS BCEX MOPOL.

Bo Bcex onblTax CONPOTHBJIEHHE CJIOSI MEHSETCsl ¢ H3MEHeHHeM MOopu-
croctu caos ot 0,88 no 0,927. INopuctocTh cnos yutena B pacyeTHolt dop-
My.Jie. ,

JUTEPATYPA

{1. JI. A. Axonsan, A I. Kacartkun JXypu «XuMmudeckas NPOMBILIIEHHOCTb»
Ne 2, 1955, [2]. E. M. Baxaesa, C. . Koporon UBY3, «J/lecHoli xypuaa» Ne 4,
1966. {3]. E. M. Baxaena, C. 4. Koporos. HUBY3, «Jlecnoit xypuamn» Ne 6, 1966.
4. T. K. Bopecxkos, JI. . Purtep. Xypu. «Xumuueckas NPOMBIIICHHOCTEY Ne 6,
1946. (5] H. M. JKaBopouxoBs. JXypu. «Xumudueckas NpPOMBILINEHHOCTb» Ne 1, 1944,
{6. T. A. 3amopyena. Apropebepar aucceprauus. JI., 1965. [7]. A. I KacaTKHE.
«[Ipoueccsl u ammapaTel XMMudeckoil Texuosoruw», 1961. [8]. . K. Koawsepos. JKypu
«XHMHUecKass mpoMblienHocts»  Ne 2, 1959. (9] B, 1. ITonomapes, Ji. II. Hun
JKMIX Ne 7, 1. 25, 1952,

[Toctynuaa B pegakuHic
27 cenrsbps 1966 r.
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XUMHUYECKHMM COCTAB KYBOBBIX OCTATKOB
NOCJIE BAKYYMHOW PEKTU®PUKALUU ®YPPYPOJIIA-CBIPLIA

A. H. BATAEB
(UHHUAXH)

Mp! HccaegoBalld XMMHYECKHH cocTaB KyOOBBIX OCTATKOB, HOJNyYaeMblX
1ip mipousBonacTBe Gypdyposia U3 OAyOMHbI, U3 CMECH MOJLCONHEUHOH JIy3rH
¥ KyKypy3HOil KOYEpPBIKKH, W3 XJONKOBOH IIefyXH, M3 TOpda ¥ XBOUHBIX .

IOPOA APEBECHHBI.

Metopuka ompejeienus conepxanus oypdypona (P) u meruadyp-

dyposa (M®) cBoauTcs K cieaylolmeMy.

[lpu momouum noasporpaduu {1], {2], [3] HaxomsT cymMMy ITHX aNbJAETHAOB, a raso-
xpomarorpadueit (3], [4] — ux cooTHomweH#s. i HaXOXKAEHUS COOTHOUIEHHS meTundypdy-
posa ¥ GypPyposa B BORHBIX DACTBOPAX HX SKCTPArUpYyIOT XJAOPOHOPMOM ¥ XpOMATOrpa-
¢upyoT. 3aTteM C yd4eTOM MOJEKYMSIPHBIX BECOB DAaCCUHTHIBAIOT COAEPIKAHAE KaXKAOro aib-

Jeruzxa B mpobe.

Tlo BHemseMy BULY KyOOBBHE OCTaTK#
NPEJCTaBAAOT COOOH uYepHBIE Macchi, BA3-
KOCTb KOTOPLIX YMEHBbIIAeTcsl ¢ YyBeJaude-
HHeM cojepxauusi B Hux -® u M®. [Ipu
copepanun ® u M® 20—40% — 310 Maso0-
NOABHXKHbLIE TYCTHie Macchl, 3aBHCHMOCTb
"IJIOTHOCTH  HEKOTOPHX 00pa3noB KyOOBBIX
OCTaTKOB OT TeMIIepaTyphl oKa3aHa Ha puc. 1.

KyGoBele oCTaTKM IOCAE BAKYYMHO#H
pektudukauua  Gypdypoaa-cpipua, nojayyae-
MOTrO UpPH THAPOJH3e XBOHHLIX DOPOX Ape-
BeCHHBl (nepBas Tpynmna), MeHee BA3KH U
fojiee TOABUIKHB, HMEIOT MEHbIUMH yhejb-
HBII BEC, Y€M OCTATKH, NOJydyaeMble [PH MpPO-
‘u3BojAcTBe (ypdyposa M3 JHCTBEHHBIX NOPOI
NpPEeBeCHHbl U OJHOJETHHX pacTeHu#l (BTOpas
rpynma) ¢ TaKuM Ke COjeprKaHHeM aJnabjle-
runoB. PesynbraThl aHanu3a KyBoBBIX ocTar-
KOB, TOJiyuaeMblX TpH IPOU3BOACTBe dyp-
dyposa 43 pas3MYHOTO INEHTO3aHCOHEepAKa-
[Ier0 ChIpbsi HA OTE4YeCTBEHHBEIX 3aBOAaX, NpUu-
BeJieHbl B TabJa. 1. '

[Ipu paHHBIX VCJIOBHAX aHA/NH3a Ha Xpo-
MaTtorpaMmax KyOOBBIX OCTAaTKOB BTOPOH
TPYNNBl HUKaKuX BeulecTB, kpome © u MO
He oOHapyxeHO. B ocraTkax nepBofl rpyn-
Bl MOTYT COJEepKaTbcs TepIeHOBbLIE Belle-
CTBa, MJIOXO pacTBopuMele B Bole. IJosromy
M® u © >sxcTpar¥poBaJH JUCTHIJIMDOBAH-
HOM BOAONM M B BOLHBIX 3KCTPAKTaX oIpeje-
JSJIM MX 10 paspaboraHHoil aBtopom {2], [3]
H ONMHCcaHHON Bhlie Meropuke (taba. 1).

M3 pauneix taba. 1 caefyer, yTO COOTHO-
uenne @ uw M B KyfGoBBIX OCTaTKax u
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Puc. 1. Conmepxanue ¢pypdypona
B Ky0oOBBIX OCTaTKax [I0CJe Ba-
KyyMmHo#i pexkTHuxkauun Gypdy-
poJla-Chiplia, MmOJIydaeMoro IpH
THJPOJH3E.

— HPEBECHHBI XBONHBIX TIODOL —
42,6%; 2 — XJ0MKOBOU IIEJYXH —
83,5%; 3— KYKYPY3HOH KOYEPBIXKKH —
72,9%; 4 — noaconHeuyroft Jy3ru —
47,2%; & — oayGuunt nyGoro#t Ape-
BecHHbB — 23,3%,
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Ta6auua 1
Conepmanue CooTHOLICHHE,
Otrocn- | ® Hn]\eﬂﬁ-r’o:aﬁ_ Haﬁneu};}({)e xe;wl;aearo- Coxepmatine (%q)
AHanH3HpYeMble nPOHbl nﬁ%ﬁzzac’;b nonaporpadH- rpa?}g:gﬂ“%/ )ME-
pH 20°C qeCKuM °
MeTOA0M,
% @ Mo D Mo
KyGogoii ocrarok ¢ 3a- ' .
Bojga Ne 1%, |, | 1,224 23,3 74,5 25,5 17,7 5,6
Boaubl#t  skcTpakT M3
HErO . . . . . . . .. — 2,38 76,0 24,0 1,81 0,57
Ky6osoit ocratok ¢ 3a-
Boga Ne} . ., . .. - 38,0 75,4 24,6 28,7 9,3
JlioTepHBIfl SKCTPAKT U3
HEro . . . . . . . . . - 3,2 77,0 23,0 2,46 0,74
Ky6oBso#i ocraTok ¢ 3a-
Boga Ne l . . . . .. — 20 | 784 21,6 32,9 9,1
Boaublf  3KCTpPaKT M3
HEro . . - . . . . .. T 1,73 78,0 22,0 1,35 0,38
Koungencar . . ._. . . . — 4,53 97,21 2,79 4,40 0,13
Ky6oBoii ocratox ¢ 3a- -
sopa Nl . . . ... — 67,0 91,0 9,0 60,97 6,03
Ky6osofi ocratok ¢ 3a-
Boja Ne 2% . [ . . . .| — 21,3 73,5 26,5 15,66 5,64
Ky6osoit ocrtatok ¢ 3a-
Boga Ne 2% . . [ . . ., 1,221 - 47,2 39,33 60,67 18,57 28,63
Ky6oso# ocratok ¢ 3a-
Boma N 2 . . . ... 1,150 72,9 53,5 46,5 39,0 33,9
Ky6oBoii ocratox ¢ 3a-
Bofa Me 3 . . . . .| 1,145 83,5 87,24 12,76 72,84 10,65
Bozmblii  skcTpakT M3
HEro . . . . . . .. — 7,79 . 89,5 10,5 6,97 0,82
Ky6oBoil octatok ¢ 3a-
poga Ne 4. . .. . .| 1,078 42,6 69,1 30,9 29,44 13,16
BonHbtit  akCTpakT 13’
HETO . . . . . . . .« . — 2.31 . 714 28,6 - 1,65 0,66
Ky6oBoii octatox ¢ 3a-
Boda MNe & . . . . . 1,114 79,9 13,0 87,0 10,4 69,5
Ky6ogoit ocratox c 3a-
Boga Ne 6 . . . . .. 1,051 43,5 42,85 57,15 18,6 249 -
Boaublii  skcTpakT  u3 )
HErO . . . . . . . . . — 2,35 48,95 51,05 1,15 1,20

* O8pasubl mocse U3BJeYeHUs U3 HUX 4acTd dypthypoaa BoZoH.

3KCTPAKTaX U3 HHX BO BCeX CJAyuasX MaJjo H3MeHUJAOCh, DTO elle OJHO MTOA-
TBepXKJeHHe IOCTOBEPHOCTH onpeneneuus M@ u @.

Ocrapmasics yactb nocse skerpakuud ®@ 1 M® nucTHAIMPOBAHHON BO-
Jo#l M3 KyOOBBIX OCTAaTKOB — TBEpAAsl Macca I/ MEepBOU TPYIIBL (C TeM-
nepaTypoii maaBJsieHus no OJoky Makena 35—b55°) ¥ xHAKOCTb — AJisl BTC-
poii rpynnet, Ha xpomatorpammax o6paGoTaHHON KUAKOCTH (XBOHHBIE II0-
pojist npeBecuHbi) nuxd ® ¥ MP pesko ymeubinarorcs. Hdast oOHapyxeHHs
npuMecell (KOTOpBIE MOIVIM OBl COZEPIKAThCs B HEGOJBIIHX KOJUYeCcTBaX)
TPOBOAM/N BAKYYMHYIO THCTH/JALUIO W DECKTH(PUKALHIO HEKOTODLIX M3 3THX
KyOOBBIX OCTATKOB M CHHMaju xpomatorpaMmel u HMK-crmextprl modyuen-
HBIX Qpakuuil.

Ky6oBo#l ocraTok, moJfyyaeMsblil IpH NPOU3BOACTBe pypdyposaa us ony-
Guubl, TOcAe MPOMBIBKU ero ool (comepxanue @ u M® B "em 23,3%)
OBl OHCTHJAMPOBAH TNPH OCTATOUYHOM JAaBJeHHH b ma pT. cT. (rada. 2).

[epBas dparuusi OT AHCTHIISIHK PACCAOHIACh HA BORHBEIL U Pypdy-
poapHBIT caon., MerogoM raso-KHAKOCTHON Xpomarorpaduu onpegeseHo,
YTO B BOJHOM CJjoe 3TOH (pakuuu Ha ZOJI0 MeTHAPYpdyposa MPUXOTUTCH
11,8%, na momo dypoypona — 88,2%. Obmee cojpep:kaHHe OGOHX afble-
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Tabauma 2

Konuyectpo | COAEpKaHHE B IMCTHAIATAX Conepstaiue B KMCTHAAATAX
npﬂl'e.’lb! KonH9ecTE0 JAHCTHARATA dbypdypoaa, Bec. Y meTnadypdyponaa, sec. %
Tﬁ“ﬂg,ﬂ’ﬁ;{'p AWCTHANATA, (“‘Eggzgﬁ;uﬂm
[} Bec. %, ' 0T HCXOAHOT HCXO
¢ Bl et [ dre) T yGomore | nchem | Kyoosoro
ocraTka ocTaTRa
Ho 65% 3,9 3,9 9,1 0,36 1,20 0,05
Ho 65%* 2,8 6,7 82,7 2,32 17,30 0,48
67—74 3,9 10,6 89,8 3,50 10,20 0,40
74—90 8,6 19,2 82,3 7,08 17,70 1,52
90—115 3,3 22,5 69,9 2,31 30,10 0,99
115—147 43 26,8 69,7 3,00 30,30 1,30

* poxHBIA caofi; ** GypdypoapHE CIOH.

I'HJ0B, OMNpefe]eHHOe MOJSporpauueckumMm MeTOIOM, 10,3%. Buigenennos
npU AMCTHJISALUMK KOJHYecTBO (ypdypoaa OT Ky6oBOro ocrarka COCTaBilfd-
et 18,27%, merunpypdypora — 4,76%. O6mee conepmanue 23,03%, uTo
coBNajaeT ¢ TOAAPOTPADUUECKHM ONpeleleHneM HX B HCXOJHOH Mpode.

BakyyMHYI0 DEKTH(QHKALHIO MOJYYeHHOTO CYMMAapHOTO JAMCTH/NATA [POBOAMIM  Ha
CTEKJISIHHOH KOJIOHKe 3(QeKTHBHOCThIO 12 TEOPETHYECKHX Tape/oK IPH O0CTATOYHOM JaBjie-
Hun 8 mm pT. cT. BricoTa cnos macamkm 40 cat, BHYTpeHHHiT JAuaMeTp KoJoHkH 1 cm. Ko-
JIOHKY 3alOJIHSJIH CTeKJAHHOH HAaCajkoH, Koropas mpeJcTasiseT co60H  OIXHOBHTKOBLIE
CIHpaJK IHAMETPOM OKOJIO 2,5 Mm M TOJMUIMHOH HMUTH oKoso 0,4 mm, derMoBoe UMCIO MOX-
RepKUBaMU paBHbIM 4—5. ¢

PeaybTaThl peKTH(GUKANUH CYMMapHOro JUCTH/JIATA NpPHBELEHBI B
1a6a. 3, W3 KOTODPOH BHIAHO, UTO MeTHA(QYpdypos MoxeT OblTh TOJYUeH B
JOBOJBHO YHCTOM BHIE.

Ta6aunua 3

K Koapdu- Coaepxanue, BeC. %

Temrepatypa - gg;:&;?gg @pa?::;:;ecg:%a,_ | IHEHT pe- >
BepXHei HACTH 3arpysKH, TpysKu (Hapac- é,bpar;xmn _ MeTunbyp-

K0J0HKH, °C Bec. 9 Taxom:&'n;,:rom), n_DO dypdypora dyposa
Jlo 51,3 6,46 6,46 — He anaiu3upoBaiu

51,3—54,5 41,50 47,96 1,56240 100 ~ { He of6HapyxeHo
54,5—71,5 11,53 59,49 1,5268 9,8 90,2
71,5—105,0 4,61 64,10 1,6315 5,0 95,0
|

13 peayabTaToB NMpPOBEIEHHON PAGOTBl MOMKHO CAeaTh NMPaKTHUECKHUIL
BEIBOJL O TOM, 4TO JJa pereHepauuu ¢ypdypona u Meruadypdypona u3
KyBOBBIX OCTATKOB BTOPOH TIPYMIBI HYXKHO TPUMEHSTh BAKYYMHYIO Da3TOH-
Ky, AJsi TEePBOH TPYNILl — 3KCTpakuuio {4] Bomol, cBoOOAHOH OT TepIeHo-
BLIX BellecTB. IIpM OTTOHKe C MapoM HPH BaKyyM-IHCTHLIALMA BMecte ¢ @
u M® 6ynyT OTTOHATHCA U TEPUEHOBbIE BEIECTBA.

‘UcciiefoBatie M0Kasato, u4To GypPyposy CONyTCTBYyeT MeTHuaAdypdy-
POJI He3aBHCHMO OT TIPUPOALl CHIPbsi U CIOCOOOB ero nepepaboTKH.

[lpu noayuenun ¢ypodyposa nepsoro copra (I'OCT 10437—63) B ky-
6osoM octaTke comepxkamne ® u M® B cymme unoraa jgocruraer 70—80%.

Kounentpanus merundypdyposa AOCTHraer

33,9%.

KyGoBrle oCTaTKH,

nosiyuaemble TpH NPOH3BOACTBe (Qypdyposia H3 JHCTBEHHBIX INOPOJL ApeBe-
CHHBI ¥ OJIHOJIETHHX PAaCTEeHHIl, — NOTeHIHAIhHOE

MeTHIDYpdyposaa, KOTOPLIA

nepepaboTath (METOLOM JAeKapOOHH/IMPOBAHHS)
IYKT -~ CUJIbBAH.

CEIpbe

JJs1 TOB&PHOTO
MOJKHO HCIIOJIb30BATh HEMNOCPEACTBEHHO HJIH
B BecbMa IeHHBI IIpO-
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&

o . I SJlna M3yueHHST  XHMHYECKOTO

) L te T’ 1457 cocraBa xyGosoro ocratka mocie
} %ok BaKyyMHO#  pexTH(ukauund  &yp-
sk o ¢ypona-cbipua, INOJTYy4aeMoOro  Hp#
d !

20 \ THBHOCTbI0 20 TeopeTHUecKHX Tape-

' . g 5 -
o /o | 156 THAPOJIH3E XBOHHBIX IMOPOJ LpeBe-
r e ° f CHHBI, TPOBOAHJIU AHAJHTHUECKYIC
407 \. 1454 PeKTHGHKAUHIO Ha KOJOHKe 3ddex-

or  F 5 1#53 70K mpH OCTATOWHOM HaBJeHHH 7 ~-
100+ °\°\EL ) 8 mm pPT. CT. Bericora chios Hacanku
20F L ' o p [ {152 110 cm, BHyTpenmnmii Auamerp .Ko-
L JoHKH 1,2 c¢m.  QaermoBoe uHcIO
80 /

ol L 2 d {45y ~ TOLNEPKHBATH paBHEIM 5—6. -
" ol & ‘ ' W3 paHnbix pexTHdUKa-
g0l | e—eo" Jss0 UMM (pHC. 2) BHIHO, UTO TEM-
wh %77 Y ‘ ‘ mepatypa KurneHusg 1 u 2-i
-40r L ~ {49 ¢pakuuii (42—43°) ykase-
| 28 . BaeT Ha MPEHMYUIECTBEHHOE

20

0 W % w w0 e & svf'“ Coﬂ‘e‘p}Kang BSHUHX'(bq)ypq)Y_‘
‘ ) o poia, a u 5 dgpakuuy
Beixod guaruud, ber % ' (43— 56,5°) Ha' comepa

Puc. 2. Kpusele 3aBucumocTH TeMmnepaTypwt kume- HHE ¢ypdypora u npeumy-
HUst (1), yrua Bpamenns (2) u kosddunuenta npe  LUIECTBEHHO MeTHJAQYpdypodaa.
aomaennsa (3) or BbIXOAa pakinil npu pextnduka-  Opxako (pakuuun 3 u 4 yxKe

Iri KyOOBOTO OCTATKA. ONTHYECKH AKTHBHBI, UTO YKA-
3bIBACT HA HAJ/IHYME B HHUX TEPICHOBBIX coeluHeHHH. Cyns Mo Temuepary-
paM kunenus, 5—10 dpakuun (66,5—95°) sBasiorcs cMmecsiMu ¢yphypoana,
MeTHIQYpdyposa, TepnuHeosoB # GopHeonoB. Beauunus KospduHeHTOB
npenomiaerus ¢parkuui 6—10 6auskn x TepnunHeosaMm. HMs puc. 2 BHAHO,
4TO B KyOOBOM OCTaTKe MEepPBOH TPYNIBl COREPIKATCS JIeBO- H NMPABOBpaIla-
IGIIIHE TePIIeHOBLIE BellecTBa.

Hasuuue GopHeosna u H3060pHEONA HOATBEPKIEHO XMMHUYECKOil peax-
uueit ¢ dypdyponom [5], xpomarorpaduueckim 1 HK-criekrpockonnueckim
MeTonamMu. JTH COeJHHEeHHs! BbIeJeHb B KPUCTaJIMyecKoMm BuAe. Temme-
parypa mnasjenus kpucrajnos (207—209°C) coBmagaer ¢ TemmepaTypoi
inaBnenus Gopreosos. Hawubosee Goratel Gopueosamu ¢paxuum 7—8.
Meronom raso-kugkocTHON xpomarorpadum u MK-cmekTpockonmu 0GHA-
DYXKEHBI TEepIUHeoJoBble cnupTel. Hasuywe TepnuHeosoB W GOPHEOJOB
GOYC/IOBJIEHO TeM, YTO B TpOLEecce THAPOIM3a XBOHHBIX NOPOJX, APEBECHHD!
MoANepKHBAETCsl BBICOKAsg TeMneparypa, HMeeTcss B U30bITKE BOda, IpH-
CYTCTBYeT B KauyecTBe KaTaJu3aTopa cepHas KHCJAOTA, — BCe 3TO CO3jaeT
G1aronpusTHLIE YCAOBHSA /ST XMMHUYECKHX IPeBPAlleHHil OCHOBHOTO KOM-
fIOHEHTA TePIEeHOBBIX BEUIECTB — & -IHHEHA.

B Ky0oBBIX OCTaTKax B 3HAuUMTEeJbHBIX KoauuecTBax (20—77%) co-
RepKaTCs BHICOKOMOJIEKY/SIPHBEIE MNPOAYKTH KOHAeHcauun dypdypora wu

MeTHIPYpdypoda.

JUTEPATVPA

{1} A, H DBaraes Xypu «TuHposusHAA ¥ JeCOXHMHAYECKAS NPOMBILIIEHHOCTE>
Ne 2, 1962. [21 A. H. Baraes, HA. A. Meabvuuk JKypu. «T'unposusHas u JECOXHMH-
ueckas npombimiensocTs» Ne 2, 1966. [3]. A. H. Baraes. Xypn «Tugpoausuas u Je-
COXMMHUYECKast mpomsliienHocts» Ne 4, 1967. [4]. A. H. Baraes, I0. B. Boxsuu-
cKuifl. Tpymel Mo XuMMM W XHMA4eCKoH TexHoJordd. Bem. I, Topexuit, 1967, crp. 163.
[5. A. A, Beanaxkos Tpyasl Mo XHMHH M XHMHYECKOH TexHOJIOTHH. Ne I, Topokui,
1960, crp. 74. '

TlocTynnna B pefaxuuio
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B3AUMOJEVCTBUE MOIJEJEW JIMTHHHA C PESOPLHMHOM

B. H. PABbIX, M. . SBAPYBHH

(/lennurpajckas JeCOTeXHHYECKAs aKajJeMHs)

Panee (3] vamMu ObiI0 MOKA33HO, YTO PE3OPUHMH B XOJAe HATPOHHBIX Ba-
POK B3aMMOJEHCIBYeT ¢ JHMTHHHOM JIpeBecHHBl ¢ 00pa3oBaHHeM HPOAYK-
T0B, OaH3kux no Y®-cnekTpam K BellecTBaM, HONYYaeMBIM B pesyjbTare
eapku |-(4-oxcu-3-MeTokcudeHu1)-nponadoaa-1 c pesopuuHoMm. B cBasu ¢
3THM MBbl TOAPOOHO HM3YUUJM CTPOEeHHMe TMOJYYeHHbIX B IHOC/AeAHeM cayyae
IPOAYKTOB, '

HMcenenoBanue NMpeacTaBasijio HHTepeC, TdK KaK B OJHOH M3 HeJLaBHHX
pabort {4] Gbino NOKa3aHo, YTO CTPYKTYPH, Cofepxauine o -GeH3HIbHOCIHD-
TOBble ¥ a-BeH3UIbHO3(HUPHBIE TPYNNB], O] BJHSAHHEM KHCJIOT M LIeJoYel
OTILENJIAIOT 3JEMEHTH BOJbl ¢ 00pPAa30BAHHEM COeJHHEHHII, HMEIOLIHX JIBOH-
HYI0 CBsI3b, CONPSKEHHYIO C apoMaruvyeckKHM KoJbluoM. [locrennne moi:-
mepusyiotres. Jlas 1-(4-okcu-3-MerokcudeHu ) -nponanoia-1 Mexanuam aek-
CTBHUSA HIeJQUell W ToJyyaeMble NPOLYKTH MOXKHO NPEACTABUTL ClIEAYIOLIeH
CXeMOH:

qHB CHs CHy CH3
| ] 13, H@
H-C-H H=C-H @(I:-H HC
-C - -y ]
B il G - o - ol - dal LA
l//\' HO /\' HO 7\ HO 7\ HO
\{‘/'\OCH I{\\l/l\ocu '\\' /“\OCH N }'\gg:lumnusnuum
|
(lél 3 (ior 7% gl o1 3

Ilpu nposeldeHuu Bapox ¢ pobaBKaMH pPE30OPLHHA, €CAH TOCE[LHUM
B3auMoOZeHcTByeT ¢ 00pa3yIoIIUMC HelpeAesbHBIM COeIHHeHHeM (B JaH-
HOM Cjiyyade — H303BreHONIOM), MOXKHO UPEefOTBPATHTL HaJbHEHIyi0 IO-
JuMepusanuioo. Tak Kak H303BreHOJ] M IPOAYKT €ro LIETOYHOR [OJHMEpH-
3alMH. pacTBOPHMBI B 0eH30Jle,. a TPOAYKT IPHCOENVHEHHsi De30plHHa K
H303BTeHONY (Kak 6oJlee THIPOKCUACOAEpIKAIINI) — TPYAHO PacTBOpUM,
To oO6pabarmBasg GeH30/10M NPOAYKT BaPKH, MBI pa3fiensyd ero Ha GeH3on-
pacTBopuMble B OeH30JHepacTBOPHMEIE BellecTBa. [las GeHsonpacrBopu-
Mol uactu cHaThl MK-cmexTpbl ¥ cpaBHEHBI €O CIEKTPaMH HPOAYKTA Ha-
TpPoHHOH BapkH 1-(4-okcu-3-merokcudenunn)-uponanona-1. Paccmorpenne
CIIEKTPOB 3THX INPOJAYKTOB MOKAa3a/a10 MX MOJHYI0 HAECHTHYHOCTb (HM303IBreHOJ
M TPOLYKT ero mnoarMmepusanuu). OfHAKO HapaAxy C YKa3aHHBIMHE TIpO-
JyKTamMy OeH30JI0M YacCTHYHO H3BJEKaJjCsd PE30PILHH, KOTOPbIH MOXKHO yaa-
JHTb 06paBoTKOH 6eH30pacTBOPHUMBIX - BOAOM.. MHTepecylomuit Hac npo-
AYKT JOAXKEH HaXOAUTbCH B GEH30JHepacTBOPUMOH uacTtd. B cBfAsH ¢ Tew,
4YTO B ONBITaX Mbl 6paJnu 60JabuIol H3OBITOK pe3opLUHAa, TO B OeH30JHEpa-
CTBOPHMOH HACTH COHEpPXKaNoCch 3HAUMTENbHOE €ro KOAW4YecTBO. Densod- -
HepacTBOpUMasl 4acTb PACTBODPSAJAACh NPH HATPEBAHHWH B OTPaHHYEHHOM 00b-

10 ,sie:mon wyprasc M 1
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emMe BOJBI, uTO OOYCJOBJEHO XOpoulefl PacTBOPUMOCTbIO PE30OPUHHA B BOJIE
U CNOCOGHOCTBIO KOHLIEHTPHPOBAHHOTO BOJHOTO €r0 pacTBOpa pacTBOPHThL
ob6pasyrouuiicsi npoaykr. Ecanm 310 Tak, To cuiabHBIM pasbfaBJeHHeM pac-
TBOPa MBI CMOXEM CHU3UThH €0 PAaCTBOPSIOLLYI0 CIMOCOGHOCTh M BBICAAHMTL
IPOAYKT peaklHy, 4YTO IOJHOCTBIO NOATBEPAHIOCH. BhicaxKeHHBIH MpoO-
/lyKT — BSI3KOE MaCJO, B OIHOM H3 OIBITOB HPOAYKT CPasy 3aKpPUCTAJJIH-
30Bajicsi M TOCJEe TepeKpUCTalJU3alud U3 BOAHOLO CHAPTA HMeJ T. ILI.
152-—153°, = 282,56 mmx u comepxan 11,4% OCH; rpynn. Has ero

max
MeTHJI0BOTO 3(Hpa, MOJYYEHHOTO METUJAUDOBAHHEM JAHUMETHJICYabdaToM,
Haineno: C—71,1%; H—7,7%; OCH; —37,1%; M (kpuockonus B zmox-
cane) = 280, 1. kun. 250—256° npu 10 mm pT. CT.

[To Bbime mnpuBemenHodl cxeme u3 ‘1-(4-okcu-3-MeTOKcH(peHH) npo-
naHoJa-1 1moj BJAMsSHHWeM ILeJOYH IEePBOHAYANBHO 00DPA3YeTCsl H303BreHoJ.
Ecau npeanonoXurh, YTO K303BTEHOJ DEaTrHPYET C Pe30PIHHOM, TO B CJy-
yae B3aUMOLEHCTBHs ONHOTO MOASA DE30pPUHHA C OLHHM MO/AEM U303BreHO-
na B IIEJTOYHLIX YCJAOBHAX MOKHO. NpeICTaBHTb 06Pa30BaHHE CTPYKTYPhE
[ wan 11

chy
‘ i’/G\H CHa M3
LA e ~Z S-on CH, L OM
HC +HZ_S -0 N OH 0-73
\ [l

AN \ AVAN V72N

v AN ! OCH, I 7 t
AVAN < OKW _ 7 N\/\

| OCH, S - " OCHy

OH - OH

CorJacHo JaHHBIM O TIONYYEHHOM TPOAYKTE, He/Ab3sl AONYCTHTH, 4TOOLI
K M303BreHOJYy TIPUCOeAHHANOCH GoJblie OjgHOro moan pesopuuua. [To co-
Jepxannio OCH; rpynn u mo 3/eMeHTAapHOMY COCTABY Hallle COeIMHEHHe
nogxofur mop  crpykrypy 1 — 1-(4-okcu-3-meroxcudenun)-1-(2,4-110K-
cudpenuna)-nponan. Hna crpyxkrypst [ Betuncneno 11,3% OCH; rpynm,
galizeno — 11,4% OCH; rpynn. [das  wmerunosoro sdupa | Buiyncaeno
OCH; —39,29%: C—172,15%; H—7,59%, nafzeno OCH; —37,8%: C —
71,0%; H—7,7%. Hna crpykrypet II Beruncaeno 11,3% OCHj; rpynn, mnaa
metusoBoro a¢upa— 30,8% OCHs rpynn. BeigeneHHBI#H MpoayKT HMesn Mak-
CHMYM TOTJIOLIEHHs!, CABUHYTHIN B CTOPOHY Oojiee AJNMHHBIX BOJH (A, =
= 282,65 mmk), n xo3duuuensT MoasgpHoro noramenus 5906, uro xopouo
corjacyercs ¢ AudeHnnAMeTaHoBoi crpykrypoi [1]. duas ykasaHHoro mpo-
LYKTa ¥ ero AuMeTHaoBoro sdupa npusenern MK:-cnexkrpsi, KOTOpble Tax-
Ke HaXoAATCA B COMJIACHH €O CTPYKTYpOH 1-(4-0Kcu-3-MeTORCU(penus)-
1-(2,4-nuoxcuenn) -nponaHa. ,

HToObl BHISICHUTB, KaK BJHAET KOJHUECTBO MOAEL pesopumla Ha CABHT
peakuHH B HYXKHYIO CTOPOHY, Mbl TpOBelH Bapku l-(4-oxcu-3-MeToxcude-
HUJI)-nponaHosia-1 ¢ pasHeIM cofepikaHdem pe3opuuHA. Bapxm npoBo-
ound ripu tremneparype 120°C, xorjia 371eMeHThl BOJbI OTIIENISIOTCS HALENG
I mpolecc MoJuMepU3aldy HPOXOAUT B Masol crenenu, u upu 170°C,
KOT[a TMoJduMepH3alust nporekaer npubnusurenvio Ha 70—80% {41 IToay-
UeHHble aHHBle NMpUBedeHH B Tabu. | (Momyas 1 20).

W3 npuseneHspix B Tabsa. | panHbiXx (onbITH 1, 2 1 3) BHAHO, 4TO C
ITOBBINIEHUEM TeMIIepaTyphEl BHIXOJ OeH30JpPaCTBOPUMBIX INPOLYKTOB He-
CKOJIBKO BO3pacTaer NMpPH OJNMHAKOBOM uWcle mosed pe3opuuHa. MoxHO
CYUTATh, UTO IBYX MOseld pPe30PUUHA HA OAUH MOAb |-(4-OKCHU-3-METOKCH-
thenun)-nmponanoaa-1 BNOJHe AOCTATOYHO IUIsT CABUra PeakUUH B HYXKHYIO
CTODOHY.
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Tabavwua 1

BensospacrsopuMas uacTb BeunsonHepact-
fIpo- BOpUMan vacTL*
N KoanuecTBo( A0DKH- TeM}Ie- % OT He- .
Hcxoguudi npoayxT (2) | peaopunsa,| pomes I,),:;)yx%% % Ha’;‘gﬁ,‘:ﬁﬂno
oneira 2 (woaci) | BaPEH, °C 2 | OCH, conepa- . O(E%H
OCH,
i a-reasuuanpona- 28,12 10 120 | 1,85 | 13,6 18 5,75 9,4
Hox (8,15) . . . (6)
2 a-TBasAUKANPONa- 7.1 -3 170 | 2,4 13,3 23 425 | 8,08
Hoa (5,0) . . . . 2) ‘
3 a-FBasHANDPONA- 245 3 170 | 2,2 [17,95 28 9,97 2,1
Hoa (6,8) . (6)
HaoasreHon (8 15) 28,12 10 120 { 0,9 10,8 6.3 6,5 12,8
4 (6)
Hzossrenoa (1,5) . 3.0 3 170 [ 1,0 13,0 20,0 1,6 8,8
5 (3)

* Ilo nprHsTOM Hamu MeToAuKe 3(HMPHLIH 3KCTpakT o6pabaTbiBaji HECKOAbKO paz.
BOMOH AJA yjajeHHs H3ObITOYHOro pesoplinta. [Toaromy npuseneHHble B TalJille BLIXOAZ
0e30JHepPacTBOPUMBIX NPOAYKTOB MEHblUe AeHCTBUTEILHO MOJYYEHHBIX, TaK Kak HaMm Oblla
HElI3BeCTHA PACTBOPHMOCTb MOJYYEHHOrOo MPOAYKTa B TNPUCYTCTBHH PE30PLUHHA B BOAE.

| Urobsl MpOBEpHTh, UYTO peakuus B3auMopedcTBus 1-(4-0KcH-3- METOK-
lcmpeﬂm) nponasosa-1 ¢ pesopuUMHOM HIET MO BbiIe YKa3aHHOMY Mexa-
n¥3My, HamMHu Obla TIpOBefleHa IleJOYHast BapKa H303BTEHOJNA C  pesop-
lnueOoM (ombiTel 4 u 5). M3 paccMOTpeHHst JAaHHBIX 3THX OIBITOB BHIHO, YTO
|BBIXOJ, TPOAYKTOB NpUONM3UTENbHO Takoil Ke, KakK M B Clyyae BapKu
I-(4-okcu-3-merokcudenna) -nponanoaa-! (omwtel 1, 2 u 3). Ilo Y&-
n HMK-cnexrtpam 3TH MNpoOAYKTHI OblJd AHAJOTHYHBl TOJYUEHHBIM BBILIE.
.beHsonHepacTBOpHMble yacTH OObeMHEHbl, NPOAYKT PEakUHHd pe3oplHHa C
'H303BIE€HOJIOM BbIJe/ieH M3 OeH30/THeDAacCTBOPHMbIX, 3aTeM MeTHJHDPOBaH M-
MeTHJCYyJabdaToM, 1 3dup nepernan B BakyyMe (10 mm pr. cr.). Ilonyuensi
cilegywomHie ¢pakuuu: nepsasg — T. kun. 115°, 88% or ucxopHol HaBe-
CKH — MeTHJIOBBII 3Gup pesopuuHa; BrOpas — T. Kum. 250—256° — 50%;
OCHs; —37% u ocratok 36% c coxepxannem OCHj; rpynn — 34%. Has
¢paxuun 2 u  ocrarka cHATHL MK-cnexTpol, KOTODbie OBIIH COBEPIIEHHO
4HAJOTHYHBI,

CpaBuenrve ¥Y®- u MK-cnexTpoB mpoaykra Bapkd 4303BreHoja it
I-(4-0Kcu-3-meTokcHpenun) -nponanosa-1 ¢ pesopuHHOM MOKA3ajno, 4To 5
0foux cayyasnx DOJdy4daeTcs OJHO M TO Ke coefiMHeHHe. [IpH NpuMeHeHHH H3-
ObITKa Pe30pUMHA MOMXKHO NPeAOTBPATHTL BTOPHUHYIO PEAKIHIO TOJUMEPH-
zauun. CoBeplIeHHO MAEHTHUHBIA MPOAYKT ¢ OGOJBINKEM BBIXOJOM NOJNYUYEH
HaMH TIPH BapKe H303BTEHOa C PE30PLUHOM B IIPUCYTCTBHH COJISIHON KHC-
JOTHI. , ,
Panee 6bl0 noxasano {2], {3], uto a¢upopacTBopuMAast YaCTh PE3OPUHH-
AMTHMHA, MOJYUYEHHOTO HaTPOHHON BAPKOH eJIOBOIl APEBECHHbI ¢ PE30pHH-
HOM, ¥Mesaa HH3KHH MoJeKyasapHbi Bec (320} u B BHAe MeTun0OBBIX 3dn-
pOB mepercHAJAach IIPH NOHHXKEHHOM [aBJeHHH NPHUGJIH3UTENbHO HATMOJO-
suHy. [10 UMelomuMea NaHHBIM, TIEDEeTOH He YTO MHOE KaK NPOAYKT TPHUCOE-
MLHHEHHST Pe3OpLHHa K CTPYKTYPHOH elMHMUe JUrHHHA. MaBectHO, uTo mpo-
cTellass CTPYKTYpPHasi €IHWHHMIAa eJOBOTO0 JHTHUHA — CTPYKTYpa TBASIHJI-
nponada. OfHAKO CTPYKTYPHbie €JUHHILI JUTHHHA OTJHYAIOTCS OT TIPUME- -
ESeMOfl HaMH MOJeJH HaJuuueM, KpoMe  -0eH3WJbHOCIHPTOBBIX THAPOK-
CH/JIbHBIX TPy, APYTHX CIHMPTOBBIX THAPOKCHJOB B NPOMAHOBOH IIENOUKe,
[ToarcMy BBIZeNeHHBIH H3 3QUPOPACTBOPUMOI UYACTH  PE3OPIMH-AUTHHHA
IPOAYKT HOJI’KEH OTJIHUATBCA OT MOJYYEHHOrO HaMu TpH Bapke !-(4-0kcH-
3-MeTokcudeHun-nponasona-1 ¢ pasopuHHOM HAJMYHEM CIHPTOBHIX:

10%
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THAPOKCHIIOB. [IpucyTcTBHE 3TUX THAPOKCHIOB B GOKOBOI 1€llOYKe Tpax-
THYECKH HE OKa3blBaeT HUKAKOro BJMAHMS Ha Y®P-cnekrp (mis npoaykra
M3 DEe3ODUMH-THTHHHaA K, .= 282,50 mmk, ISl TPOLYKTA H3 MOAEJbHOTO
coupta h,, = 282,56 mmk), Ho orpasurcs Ha WUK-cmexrpe. Jlia mposepkn
HaMH. cHATHl MK-CekTpol OCHOBHBIX (pakuuii 2, 3, 4 (BblIeJeHHBIX paHee
onucaHnbiM crnocofom [13]) meperoHa 3upopacTBOPHUMON uacTH pe3OpIHH-
JUrHUHA u cpaBHensl ¢ MK-cmektpom mpomykra BapKHM MOAENBHOrO CHHp-
ta. OcHOBHBIe (paKUUHU, BLIAEJIEHHBIE U3 PE30PUHH-IUTHHHA, UMeJd B 06-
ractTd 3642 cm ' 4ETKO BBIPAIKEHHYIO N0JIOCY, OOYCJOBJACHHYIO BAJEHTHBIMH
kosebanusimu rpynn OH. o

IKCNepUMEHTAAbHAS HACTb.

CuntesnpoBad  1-(4-0kcu-3-merokcudenun)-nponatoa-1  {5], - 1. na.

83—84°. IlpnMensieMbiit B ONbITaX M303BLEHOJ [eperHan B Bakyywme. IIpo-

— » OyKT kumejq npu 10 mm pr. cT. w

Dl - Temneparype 132—133° n# = 1,5750,
ol IR Mpar = 261 mmr (cuupt) [5].

05! \ Bapku nposemennl mpu 120 u

' 170°C, monyapr 1:20. Bo Bcex cay-

qasX MPOAYKTH BBICAXKEHBI YIJIEKUC-

) JIOTOH, H3BJeueHBl 3(QUPOM, a 3KCT-

04 paKTLl H3BJeYeHHEM O€H30JIOM pas-

| JeJeHbl Ha OeH30/pacTBOpUMbBbiE H

j ! GensonHepacTBopumbie. Opakuuu 2, 3,

b 4 moJsiyyedbl M3 IeperoHa METHJIHPO-

BaHHOA  3>QUPOPACTBOPUMON  YacTH

pe3opUHH-JUrHHHA [3]. '

Y®-crieKTpsl TPOAYKTOB . CHSTHI

Ha cnekrpodoromerpe CP-4a B crup-

Te, MK-cnekTpsl cHaATHL Ha mnpubo-

pe MKC-14, npusma NaCl, tosuuna

cnoa 0,1 mm. PacrBopuresem ciy-

K xaopopopM. Konuentpanus 59%.

B odaactu 3000 cau ! CHEKTPEl 3aly-

lmu  caHbl B Tex ke ycaosuax. [Tpusma LiF,

220 240 260 280 300 320 340 Konuenrpamus 5—10%.

03

Puc. 2.

1 — Y®-cnexkrp 1-(3, 4-muMeTokcudenm)-
1-(2, 4-puMeTOKcudeHuUJI)-Nponana;
2 —Y®-cuektp paxuuu 1I, Boixesensoit us
MeTHJNIHPOBAaHHON 3()POPACTBOPHMON HacTH
PEe30pPLUHH-JUTHHHA.
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M3BECTHUSA BHBICUHIUX YUYEBHBIX 3ABEJLNEHHUMN

Ne | JJECHOWM JXYPHAI 1968

YK 681.14 — 523.8 : 634.0.383.3
KOMIIJIEKCHAY MEXAHM3ALIMYA
‘U ABTOMATU3ALUS TTPOU3BOACTBEHHBIX [MTPOLIECCOB

NMPUMEHEHUE 3BM NMPU KOHCTPYUPOBAHUHU
NPEABAPUTEJBHO HANIPSI)KEHHbBIX )KEJIE3OBETOHHDIX IMJIUT
- AJig NOKPLITUM JECOBO3HbLIX ABTOROPOT

A. M. KYJIEBSIKHH, B. H. CKPBINHHK
(KapHUUJIIX)

OubiT paboTsl psiga AOPOT C MOKPLITHEM M3 KeJe300€TOHHBIX IJIMT MO~
Kas3aJ HX BBICOKYI 3ddekTuBHOCTb. OIHAKO BaXKHDBIH (AKTOP, CHEDPKH-
BAIOUIMH IIHPOKOE NMpPUMEHEeHHe TNOKPLITHH M3 Kene300eTOHHBIX NJIUT, — 3HA-
uuTeJbHA CTOUMOCTh THHOBBIX MaUT. OAWH 13 NyTell CHHXKEHHS pacxoia
cTaju U GeTOHA Ha M3TOTOBJEHHE MJIHT, a CJIeLOBATEeNbHO, MX YyHAelleBJe-
HUsl — INpHMEHeHHe TpeBapUTEJbHO HaNpsXKeHHOro Keje306eToHa.

B 1966 r. B aGopaTopuyd HOpoxHOro crpouTeabctsa KapHUMJIIIXa
C NOMOIUBIO MAamHHBI «MHUHCK-1» pellleHa 3ajaya onpepeseHHss ONTAMAJb-
HbIX Pa3MepOB AYEHCThIX, PEABAPHTE/]NBHO HANpPSKEHHBIX MJUT KakK HJs
Maracrpasel, Tak 1 [Js yCOB JIECOBO3HLIX JOPOT.

Ilpu pewenuu 3ToH 3afauy OblIM YBSI3AHbBl BCE BEJAMUMHDI, COIDSIMKEH-
Hble ¢ B3aHMOJEHUCTBHEM IIJIUT C OCHOBAHUEM MOJ JBHKYIIeHcs HATrpysKoH,
X KOHCTPYKTHBHLIMH OCOGEHHOCTSIMH M TeXHOJIOTHell u3roToBJeHHs. Hs
MHOKeCTBA BApHAHTOB, YHNOBJETBODPUTENBHBIX MO TPEIHHOCTOMKOCTH H
LPOYHOCTH MJUT, OblJl BbIOPAaH HauGojee IKOHOMHUUHBIN, KOTOPHIH M HPHHAT
KaK ONTHMAaJbHBI.

B ocHOBY pacyera BHELIHEr0o MOMEHTa, AEMCTBVIOWIEr0 B IJIHTE, TIOJOXKEHA TeOpHs
M. U. Topbynosa-TTocagoBa, paccmMaTpuBapollas NJAMTY KaK MOJOCY Ha YMPYTOM OCHOBA-
Huu {2]. BospelictBue Kojsec aBTOMOOM/A HA MJUTY YYUTHIBAJH OHHAMHYECKHM K03(GHuu-
entoM. IIpoekTHpOBaHHE BApPHAHTOB [JIHT M DPAacyeT HX TPELIMHOCTOHKOCTH # INPOYHOCTH
npousBonuau cornacio tpeGopauusM CH u IT 1 — B —1— 62 «bBetonHuie ¥ xene306eToi-
Hble KOHCTpyKUHMH. Hopmbl npoektiposanusi» w CH »n 11 [T —J — 2 —62 <<ABT01\10614J1be[:
Zopord. MaTeprasbl M H3LENUS». ~

Ins pacueta MpPHHATH CjAeAYylOUIHe AaHHbBlE: pacueTHuiil apromo6uas MA3-501 ¢ npu-
ueroMm-pocnyckom 2P-15; Harpyska na koseco 4,5 T, IMHAMHUECKHA KOS(DQHUHEHT Aas
cepelHHbl nJauTH 1,1, ana crtbika nautel 1,5; Koaqaqmunem neperpysku 1,2. Takum obpa-
20M, pacueTHas Harpyska AJs cepelIHHbl NJIMTH coctaBuna 6,0 7, ang cThika maut — 8,0 1.

Tak kak Be/MuMHA H3rHOaHIEro MOMEHTa, BO3HMKAIOLIETO B BepXHeHl 30HE IVINT OT
JeHCTBHst 3aHero KoJieca aBTOMOOGMJISA M TNpHLEna, No JAaHEBIM 3KCHepUMEHTa M pacyeTam
He npesbilaer 90—95% ot nosBAslOlIErocs B HuKHEH 30He M3THGAIOLIEr0 MOMEHTa, To
IS BEDXHHX M HhKHHX CETOK TJIUTHI NIPHHMMAaeTcsi paBHOe KOJH4YecTBO apmaryphl. Pacuer
npoBefleH AJsl OCHOBAHHM .C MOAYAAMH JHedopMalHH, XapaKTePHLIMH AJA MarHCTpajdu H
YCOB JIECOBO3HBIX AOPOr, 4TO /I HEXECTKHX NOPOMHBIX OJIeXKI COOTBETCTBYET BeJHMHHAM
200 u 65 xe/cm? Yuuroas pexoMmenpaunu Coiwo3JOPHHUM o nosbiwenun monyas negpop-
MAUHH OCHOBaHHsl (MPH pacyeTe >KECTKMX HNOPOXKHLIX OeXKJ) B 3—4 pasa, 3HAUeHH:
MOAyJst Mbl yBeaHudsau g0 600 m 200 x[/cm? COOTBETCTBEHHO OJisi MarHCTpaJd H  yCoB .
Mapky Gerona niutT MeHsian ot 300 no 500 x[/cm?. Mapka craju, Hanpsraemoii B mpo-
1OJbHOM HampaBJeHHH, — BLICOKONpounasa npososioka & 5 mn (no ['OCTy 8480—57). Kour-
posupyemMoe HampsixeHHe npososokH — 0,75 or npemena npoyHoctd. B nonepeuHoM Ha-
NpaBAeHKH W IS MOHT&XHLIX NeTenb mpuusita cranb mapku CT-3. [To gaHHBIM 3Kcnep-
MEHTOB, B MJHTE B TIONEPEUHOM HANpPaBJeHHH AeHCTBYET HESHAUHTe/bHbIH H3rubGalomui Mo-

Ot peaaknun. Ms wmeiomerocs B auTepatype IKCNEPHMEHTAJbHOTO MATEpHAla TO He-
MLITAHHSIM NEPEHOCHBIX 2KeJe306eTOHHBIX TJIHT MOKHO BHAETh, YTO B JAHHOM ciydYae NpH-
HAThie B pacyeTe MOAYJH AedopMallii 3aBhILIEHDI. .
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MeHT (wupuna nautel 1,0 #). TIpofoJbHas TpeluHa MoKeT BO3HHUKHYTb B HNpPeABAaPHTENb-
HO HAMPSKEHHOH TJHTE TONBKO BO3/E IIHPOKOH IIONEPEYHOH TPEUIHHbI, TAe B NOMepeuHOM
HaTpap/JeHUN TPEIIHHOCTONKOCTL He oGecneuena. [109TOMY KOJIMHECTBO NOMEPeYHON Hamps-
TaeMOH apMaTyppl HA3HAYAIOT U3 YCJOBHsS YNEPIKAHUSA CIYYaHHBIX NPOLOJBbHBIX TPEILHH m

Onuako, yuntwiBasi HeOGXOAMMOCTb YBeNWUeHHs TOMepPeqHO apmary-
PBl Y CTBIKOB, pacxon crasu CT-3 Ha nonepeunoe apMHpOBaHHe NpHHUMA-
10T paBHbhiM 0,9 OT pacxosa BLICOKONPOUHOR CTalu B NMPOAOJBHOM HAIpaB-
senun. Kpome Toro, yunmThIBAaIOT PacXoj CTadHM HA MOHTA’KHBE HET/H, OT-
HeceHHbId K | #2 mautel. ToMIMEA 3aMMTHOTO CJOS AJA BepXHeil apMary-
DB paBHA 3 cM, IS HUXKHEH — 2.5 cu. ‘ .

C H3MeHeHHeM TOMUIMHBI ITUTH MEHsic 0OLEM siueek MIUTH, TAK Kak
paccTosiHHe OT Bepxa siuellKM [0 BepXHelH NOBEPXHOCTH MJHTH OCTABaJdOCh
IOCTOSIHHBIM M PaBEAJOCH & ca. OBmasi WHpHHA SYEEK B MONEPeyHOM Ha-
lipaBaeHny npuHsiTa paBHoi 40 cm, B NPOJONBHOM HampapjieHud — 75 c¢u
na 1 noe. m aauHbl. TIPOM3BOACTBEHHAS! MPOBEPKA SIMEHCTHIX IJIHT KOH-
crpykunu KapHWWJITIXa TTHA-3,1 u TIHIO-1,5 u, umeniunx nonoGHoe
)€ COOTHOUIeHHe MeXAY pasMepaMM fAdeek M IUIMTHI, NMOKa3aJd, YTO KOH-
CTPYKUMK 3ITHX TJIAT BHOOJHE paboTocnocobubl, CroumMocTb | M3 miauTul
OMPENeJIN MO YCPEAHEHHBIM PACYETHBIM CTOWMOCTSIM apMaTyphl M OeToHa
B «ieqes (no pamneim I1. JI. [Tacrepuaka {3]). )

AJropuTM pelTeHHs 3aauH NpeAyCMAaTPUBAJ CAEAYIOWLYVIO [OC/IEN0Ba-
TeJBHOCTL Onepauui.

1. IlpuHuMaeM OAMH M3 BapHAHTOB JIHH IIUTHL TIPH OIpelesIeHHON
Mapke 6eToHa U MOAyJe neopMAaliii OCHOBaHHS. '

HOast onmolt M3 TOMUMH TVIMTHl HAXOAMM BHEWHHI H3THOAIONIMI MOMEHT B 34BHCH-
MOCTH' OT NOKazaTejst THOKOCTH 1o dopmyJe )

MBH = MIp,

rae Mgy— Tabiuutoe sHaueHHe H3rHGAOLEro MOMEHTA, ONpEeNseMOro (o  TabJauuam
M. . Topbynosa-ITocagora [2]) 8 3aBHCHMOCTH 0T BeJHUHHL] f

(= (L= REbE
(L =) 4ET
rne ¥y H vy — ko3ppunmentn Ilyaccona jpas Geroma u rpyura;
E, —wmoxyns ynpyroctu 6Gertona, kl'/cm?;
Ey— monyns gedopmauuu ocmosaumns, xl'/cm?;
I — MOMEHT HHepUWM CEeYeHHS NJHTHL, CM%,
b — ulMpHHA,-TUIHTHI, CM;
! — nonyniyna TJHTH, cM;
P — pacueTHast HAarpysKa Ha IJIHTY, Ke.

Ipu stom ¢ mensiercs ot 0 zo 10. Ecin ¢ > 10, TO H3rHGAOMAI MOMEHT ONPENeSIor
1o popmye

M= M'Lp
rae M”— tabjnunoce 3HaueHHe H3IrHGAIOWIErO MOMeEeHTa st GecKOHEeYHOH MJTHTHI,
pasHoe (,38;- .
L — noxaszarenn rubKoCTH GecKOHEUHON MJAHTbI, CAM.
: 23 OE T (] — %)
F | 2E,1(1 "’_)._.
bEO (1 - V%)

2. [1na 3THX TEOMETPHYECKUX pPa3MepOB TJHTHI TOACUMTBIBAJIM H3IH-
OalOUWHi MOMEHT, KOTOPBII MOXKET BBIAEDXKATb CeueHHe IPH H3IMEHEHHSX
KofnyecTsa apmatypel ot 10 NpyTKOB RO KOMHUECTBA, yIOBJETBOPSIOILETU
YCJIOBHIO

My < Myp < M,

rae  Mqp— MOMEHT TPelUHHO06pa3oBatun ceuenns, sl -ci;
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— ’ )
Myp = my (Fu -+ FH) 30 (a8 + lo) + R W,
toe Fyu F}; ~ OJIOIIAAK CeYeHHsT HUMKHell ¥ BepXHell Hampsraemolfi apMaTypol, cm?;

my — K09t HIMEHT TOYHOCTH HATSKEHHS] apMaTypbl, paBHbiil 0,9;
Gy — HANPsKEHUST B apMaTtype ¢ yueToM BceX norteph, kl/CmZ
— PACCTOSIHYE OT LEHTPA THKECTH NPHBEAECHHOrO CedYeHM: IJIUTL A0 BepxHei’
AAPOBOH TOYKH, CM;
1y — paccrosinde OT UEHTPa TAXKECTH NPHBEJEHHOTO CEUEHHA 0 PABHOJEHCTBY-
OIHX ycuauhi B apMmarype Fy u F ., on;
R, — pacuersoe conmpoTHB/eHHe GeToHa Npum pacTskenuu, xl/cm?;
W 6 — MOMEHT CONpPOTHBJEHHsI NPUBEIEHHOrO CeUeHHs C YYeTOM IIACTHUYECKHX
cBoiicts GeroHa, cm?;
Mnp — pacueTHplli H3TUOAOMKUA MOMENT CedeHHs IUIMTH 1O TPouHOCTH, K[ « cm

Ta.8

Mup= b (o = 5) Ry + Froe (o= a).

rfie X — BhICOTa CXKaToli 30HbI OeToHa, CM;
h o— paboyasi BLICOTA CEYEHHS, CM; ;
R, — npemen npoudHocTH GeroHa Ha cxkarue npu usrube, xl/cm?,
Oc — HanupsxKenus B apmaTtype Fy NpH paspyumenud GetoHa oT cxkarusi, Kl /cm?;
’

aH -— TOJIIIHHA BEPXHETQ 3aIUTHOTO CJIOA, CM.

,
Ecmn x < a, (TO ecTb BepXHss apMaTypa HAXOZMTCS 3a NpejenaMH CKaTOH 30HLI), TO
u3rubaonUii MOMEHT PacCYUTHIBAIOT MO (QopMyJie

_ an=bx(h ——;)

Makcymanbhoe apMHpPOBaHHe OrpaHHYHBaeTcs ycaoBneM x < 0,554

3. [TomoGHbBIH pacyeT NMPOM3BOAMIM [Js BCEX TOJIIMH IJUT oT 16 ac
7 cm c waroMm B 1 cxm.

4. Tlopcuer pacxoma 0eTOHA, NPOJOABHON M TIONEPEYHON apMaTypel, a
TaKKe CTOMMOCTH IJIAT.

5. BuiBox Ha meyath BapHAHTa CeUEHHS TJIHTH ¢ MHHHMAaIbHOK CTOH-
MOCTBI) JJIsi JAaHHOW [NJIWHBI, IJsT NPUHATOH Mapku GeTOHa M MOXyJs Je-
dopManHn OCHOBAHHS.

6. AHAJOTHUHBII pacueT NMPOU3BOAMJK JJis IIUT M3 JAPYyTHX Mapok Oe-
TOHA, 4 TAKXKe JJIsi APYrux MoayJell neopMalni OCHOBaHUS.

7. Ilepexox X CAeAyIOIIeMy BapHaHTy IO [UIMHE IUIHT; TP 3TOM MJIH-
ny mensau or 130 go 450 ¢m ¢ marom B 10 cu. Maxcumasbhylio JJIHHY
IJTMTHl BBIGHPAJH B COOTBETCTBHHM C BEJNHUYMHOH 6a3bl PACYCTHOIO aBTOMO-
6uas (uToObl Ha TJINTE OJHOBPEMEHHO He HAXOAWJMCh [IBa ero KoJeca).

Bcero 6bu10 mpocuutano Gosee 8 TEICAY BAPHAHTOB IJIMT, M3 HHX —
1636 BapHaHTOB, YAOBJAETBOPSIOIIHX TPeOOBAHUS NO TPEUIMHOCTOHKOCTH H
npoyHocTH. BriBogunyd #Ha HeuaTh 192 MHHHMMAJBHBIX 1O CTOMMOCTH BapH-
AHTA IUIAT, KaxJIbli W3 KOTOPBIX COOTBETCTBYET ONpefes]eHHOH AJIHHEe MJIH-
Thl, Mapke GeToHa W MOAYJIO Jedopmaunu ocHoBasusa. OnTuManbHas TOJ-
wyga niagT koJdebanach ot 8 xo 10 cm. AHanu3 BApHAHTOB KOHCTPYKUHMH
nauT s Moayas pedopmauun 65 xl/cm? mokasad, 4TO NPH IJAMHE TJIMT
or 1,8—2,0 » (B 3aBHCHMOCTH OT IpUMeHseMOll Mapku GeToHa) no 4,5 M
crouMocTh | M? nuuThl ocraercs nmocrosiHHO. [IpakTHKa IoKasana, 4ro
TONBKO npH maude 15—2,0 u ofecneynBaeTcs cxema paboOTHl IJIHT, IPH-
Hsitasg B pacuere. [103TOMY AJS YCOB JIECOBO3HBIX AOPOr Helb3s DEKOMEH-
JoBaTh AJIUHY HJAHTH Oogee 2,0 m.

JKOHOMHUECKHE TIOKa3aTeMu IJUT, MOJYUeHHble B pe3y/abTare pacuera
Ha DBM, npuBeness B Taba. 1.

Ananus ta6a. | nokaseiBaer, UTO NPH CHHXKEHUU TOJLIUHB MJHTH 10
8—9 cm u, CnemOBATENBHO, MPH YBeJHYEHHH €€ THOKOCTH 3HAUHTENBHO CO-
Kpauaercs pacxof craiu KM OeroHa u cHumkaercs Ha 17—20% cronmocTs.
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Ta6auna |1
M P P Ge- |- o
KoucTpyEwitH Mapka Jled?(l)lg:::-. gx?;ii-a Inuna | Pacxon suggiglf al‘co)iios H; CT?}%MTI’
THT berona, U nauts, | BauTh, { CT-3, | .npouno# 1 m? no-~ NAUTHL
&l jem? OCHOBAHHSL,| o, cM K2 +apMaTyphl, | KpbTHH, pyo. '
kljen? ’ K2 M3
Ilast ycos qeco- | 300 65 9 200 | 4,03 3,97 0,078 4,58
BO3HBIX  JIQ- 400 , 65 8 200 | 4,30 4,28 0,071 4,70
por. . . .. 500 65 | 8 | 200 | 430 228 | 0,071 481
1300 200 8 | 450 | 2,93 2,75 0,071 [ 386
fla warkerpa- | 400 200 8 | 450 | 293 | 275 | oon 414
Ao 500 200 8 | 450 | 265 244 (- 0,071 4,14
LHNUHUMD— ‘ ’
MAIN: ) S
MH-1 . .. . 300 100 12 300 | 3,48 3,95 - 0,086 4,87
MH-2 . . .. 300 100 12 600 (2,76 | 4,00 0,084 | 4,65

YBennuende ru6koCTH NAHT U3 GeToHa mapkd 300 NMPHBOJUT K HEKO-
TOPOMY CHHKEHHIO MX CTOHMOCTH (0T 2 10-6%) 1o CpaBHEHWIO C NJHTAMB
u3s Gerona mapku 400. [lanpHeliliee HOBHILIEHWE MAapKH GETOHA T - O
500 mpakKTHyYeCcKH He BJAHSIET HAa X CTOHMOCTD.

Tax Kax npumeHeHue 6o/ee BBICOKMX MADOK NMPHUBOAHT K YJAYUIIEHHIO
CLUEIIEHHS] apMaTypbl ¢ 0eTOHOM, a CJeJ0BATe]NbHO, yBelHunsaeT paboTo-
CroCcOOHOCTb IUIMT, TO CJAEAYET, TO-BHAUMOMY, DEKOMEHIOBATH fpH H3TO-
TOBJIEHHH TpeABADUTEIbHO HanpsAXeHHHX naut OetoH Mapox 400 n 500.

JTUTEPATYPA

f1l. B. B. Akcenos, H. I. 3aiimwes, B. A Jle6egen, M. M. [Tonos, H A.
Ta6axkos. Cucrema aBTOMaTH3auuu NporpaMmuposanus Aas LIBM «Munrck-1». Kapens-
CKOe KHHXHOe H3JaTelbcrTBO, [leTposaBopck, 1966. [2]. M. U. Top6yuos-ITocagos.
Pacuer xoncrpykuuit #a ynpyrom ocuoBauuu. [octrpoitusgar, M, 1953. {3]. T1. A ITac-
TepHax. JKenesoGeronnbie xouctpykunu. [occTpofinsaar, 1961.
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25 sauBaps 1967 r.



M3BECTHSA BbLICIHHX YYEBHDBIX 3ABEJAEHHN

M1 JECHOWM XVYPHAM 1968

YK 65.011.56

UCCAEOJOBAHUE MMCUXOJOINYECKON 3ATPY3KH ONNEPATOPOB
PACKPS)KEBOYHbBIX AIPETATOB
C NOMOIbIO CXEM MOAEJHWUPOBAHHUA *

A A. KYIHHOB

(MOCKOBCKHI J1eCOTEXHHUECKUII HHCTHTYT)

[Mcuxosoruyeckast 3arpyska onepaTropa OnpefessieTcss HHGopMauues,
NOCTYNAaoulell K HeMy W XapaKTEPUBYIOMIEH XJBICT, a TAK¥XKe CJAO0KHOCTHIO
npomecca nepepaGoTkKu 3ToH HHPOPMAUUH [Jsi BHpaOOTKH ONTHMAaJbHOI
KporpaMMBbl Ha PacKpsKeBKY KaXkJOr0 KOHKpeTHoro xJeicTa. OTcioma cie-
Iyer HeoGXOAMMOCTh pas/eJbHOI OLlEHKH BPEMEHH BOCHPHSTHS U BPEMeHu
riepepaboTky HHOOPMALUK OTIepaTOPOM.

KoanuecrBenHasi oleHKa HHPOPMALMM, XapaKTepHU3YIOUleHl mapaMeTphi
NJIBICTOB, HOCTATOUHO ITOMHO H3JoxKeHa B psae pabor [1], [2], [3]; B Hux
TE0peTHYECKH J0KA3aHa INCHXOJOrHueckas Teperpyska ONepaTOpoB pac-
KPAKEBOUHBIX aTrPeraToB.

B cBsi3an ¢ OTCYTCTBHEM aBTOMATHUECKHX PaKPSKEBOUYHbIX ATPEraToB
IIPOrpaMMHEBEIM yTPABJEHHEM H CJOXKHOCTBIO BBIJEIEHHs MCHXOJOTHYECKHX
(rakTOpOB, TPEOYIOUWIHX TILATENBHOTO H3YUEeHHS TPH HX HCCIENO0BaHUH, IO:
HalleMy MHEHHIO, HauOoJiee NEPCIEKTHBHB METOIbl MOJEJHpOBaHHS,

B maHHO! cTaTbe Mbl H3JaraeM METOJHKY ¢ HPHUBOAHM DPe3yJabTaThl
M3yUeHHs] TICHXOJOTMYEeCKHX (aKTOPOB C IIOMOINbIO CXeM MOJeAMpPOBaHHU:A
TNPOLECCOB PACKPSI)KEBKU IPH PYYHOM H aBTOMATHUECKOM Ha3HAUEHHH IPO-
rpaMMBL. '

CrpyKTypHEIE CXEMBI MOJEJHDOBAHMsI TNpeACTaBJeHB Ha pHuc. l,au o
(1 — moneab xabicra- (1BetHOe (oTo); 2 — omeparop; 3 — MOJeJb pacKps-
JKEBOYHOTO arperara; 4 — perucTpupylonee ycTpoHCTBO; 5 — MOAeNb Mpo-
IpaMMHPYIOLIErO YCTPOHCTRA).

Monenu xJaeicToB (mosuuus /) — nseTHble Ux (oTorpaduu (CHATHIE Ha
dotonmenky 11O-2). Buiu B3sTH ueThlpe MOPOAR — COCHA, enb, Oepe3a

Puc. 1.

) * PaBoTa BBINOJHEHA 1IOA PYKOBOACTBOM npod., [IOKTOpa TeXHHUeCKHX Hayk
I'. A. Bunabke. : : :
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Puc. 2. Daextpilueckas CXeMa IKCOEPHMEHTANbHOM YCTAHOBKIL

ocuHa. HMcnbityemsie onepaTopel (gBa) — yualuuecs CTAapIIHX KypCOs TO-
JUTEXHUUECKOTO TEXHHKYMa. .

Kouctpykuuy monenefl v NMPHHUUN AelCTBUS PacKPsIKEBOYHOrO arpe-
rara d NpPorpaMMHPYIOLEEr0 YCTPOICTBA C 3aNMCbl0 BPEMEHHBIX HHTEPBa-
JOB W IpOrpamM (Mo3uUuH 3, 5 u 4) BHAHBI U3 3AEKTPUUECKOH CXEMBb, MpH-
Be/leHHOM Ha puc. 2. :

DuexTpHUecKas cxema MOAeNH PAaCKpPsKeBOUMHOTO arperata IMOCTpPOeHA
Ha OCHOBE HM3MEDHTE/IbHOI MOCTOBOIl CXE€Mbl OJHOTOUYEYHOT(Q MOTEHLHOMETP4
DIIIT-09 ¢ momo/suKTe/IBHON TPafyHPOBKOM WIKaJbl. Pafora M3MepUTeNbHOI!
cxembl DII[1-09 nozpobHO HANOKeHA B cnpasowof{ JUTepaType, MO3TOMyY
B IaHHOK CTAThe HE NpUBEJEHA.

Ha Bxox H3MepHUTesNbHON cXeMbl HOILaeTCﬂ CHCHAJ C JIOTHYECKOTO YC1-
poiictBa myabra (2) oneparopa. [Iporpammy onepatop Haswayaer ¢ NOMO-
weo Tymbaepos T,—Ti. C  Brilouendem psga TyMOJIEpPOB BKJIIOUAETCS

Pacnpegenenue BpemeHu
KOJIMMECTBA OTKa30B

' Bpewmsi, cex’
. noaydyenua uudop- K .
np‘é‘;ieﬂlz]ﬂﬂae“:m Mauum, cocTas- peuieHus peuleHns | peweHns | peurenus pelenus
HHQOpMALHH 1BeT- :e;:xﬁel‘;puzrgi;hl?lf; Ha Z2-it pes Ha 3-it pe3 | Ha 4-if pe3 | Ha 5-if pe3 Ha G-i p.ea
HOFO H300 pasxenus pes
XabICTa (1 sram) (2 sram) (3 atam) (4 atan) (5 sTan) (6 3ranm)
5 OnepaTop B KOHLE NMEPEOrO H BTOPOrO HPENDLABAEHHS HHDOPMAuHH
cbuBanACA U 3ateMm OTKa3biBaNCA OT NPOAOMKEHHUST OABLITOB
7 1,70 0,69 0,46 0,20 - 0,10 0,10
10 3,43 0,97 0,84 0,48 0,20 0,10
15 4,50 1,31 1,25 1,15 0,85 0,20
. 20 6,05 1,40 1,35 1,25 - 1,25 0,60
‘Cpa3y xe no- 6,68 1,82 1,58 0,97 0,80 0,50
cjie HasHaye- i ’
HUS porpaM-
MBI IpERBINY-
erg xJanicra
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onpejeneHHOe Yuca0 OOMOTOK peJie, HOPMAJbHO OTKPBIThle KOHTAKThl KOTO-
PBIX TOACOEAHHSIOT NMOTEHUHOMETPHUECKHe JAaTUMKH, WMHTHDYIOLIHE IJIHHY
Y HasBaHHe COPTHUMEHTA.

Ha skpane / 3TH AJTHHBI MOAENUPYIOTCSA II€PE/BHIKEHHEM CTpEJKH HH-
JAMKaTopa (MHJBL)

I, = kAU, (1)

rage !,— JJMHA COPTHMEHTQ,;
k — HeKOTOpbIl MacTa0HbLIA KO3 DULKEHT;

AU, — Hampsi>kesue (-TOTO [aTYHKa, COOTBETCTBYIOLlee i-TOMYy COPTH-*

MeHTY
. Rl
AUi: U, R (2)
rpe U, — 3TajloHHOe RHaNpsKeHHEe JaT4yHKa;
R, — comporuBaeHHe {-TOro J4ATUHKA;
R — conporuBjeHHe NOTEHLHOMETpA.

OueBuzno, ofliee HanpsKeHHe HA BXOJAE€ B H3MEDHTEJbHYIO CXEMY MO-
I€JdNW PACKPsKEBOUHOTO arperarta ONpeaessercs YUCJIOM COPTUMEHTOB 1
(PUHATON /A KaXK 10K KOHKPETHOH MOJe/H XJbICTa porpaMmMme.

[lporpammy HazHauafu Ha OCHoBe cOOJAIONEHHS ABYX YCAOBMII ONTH-
MaJbHOCTH TNpollecca pacKpsiKeBkH [4] — Buixoma HanGoJablieldl TUJIHHApHYE-
CKOll Ky6aTypsl W HAUOOJBLIEr0 BBIXOAA NJAAHOBBIX COPTUMEHTOB (IMHJIO-
BOUHUKA) (NIpOrpaMMy MOXKHO TakKiKe TPENCTABHTb Kak Hal0op HEKOTOPOTo
KOJMHYyecTBa COPTHUMEHTOB aauHo#d B 1; 1,6; 2,3; 2,7; 3; 4; 4,5; 5,5, 6,5 u
S m). Tlpy cobarogeHun STHX  YCJIOBUIl OblIM COCTaBJAEHb NMpPOTPAMMBL €
VYeTOM MOPOJBI U HHAMBHAYAJbHbIX OCOOEHHOCTEH KaXkJAoro xJbicra. [lpo-
I'paMMbi, BblZaBaeMbie OINEPATOPOM, CPAaBHMBAJU C IpPeABapHUTENBHO CO-
CTaBJEHHBIMH IPOTPAMMAMY H OLEHUBAJIN UX ONTHUMAJBHOCTD.

Merolska TpOBeleHHs JKCMEPHMEHTa 3awiouanach B caeayoueM. DBolag npHuATo
pexkuMet. paboThl OmepaTopa AJst CcxeMbl pHc. 1, a: @) onepaTop HasHausaer HporpamMmmy
SACKPOSl MO KAaXAOMY KOHKDETHOMY H306DaXKEeHHI0 XJBICTA, MOSBJSIOUIEMYCS Ha 3KpaHe.
MurtepBajbsl BpeMeHH CMeHb H306payKeHHA AJs CepHM KOHTPOJBHBIX -3aMepPOB MNPHHHMAJK
cootBeTcTBeHHO 5, 7, 10, 15 u 20 cex; 6) H306pameHus XJLICTOB Ha 3KpaHe CMEHSJHCH
Ccpasdy nocie HasHAayeHHs TMpOrpaMMbl Packpost MpedblAyIero XJaeicTa (TaKk Ha3hiBaeMbld

Tabanma |

OCHXOJNOrH4Ye€CKUX 3atpar,
W ONTUMAJbHBIX nporpamm

peLieHns Koanuecrso | KoaudecTeo on-
Ha BO3BpAT OXUJIaHHA oburee Koanyecr- Obuwee 0TKa30B THMANBHELX
TiHAb HOBOM TCHXOJIOrHYec- BO KOMUUECTEO | (cGoep) B onkr- | TPOTPAMM, BbI-
B HCXOLHOE KOMaHAs! Kot Henel- KOHTPOJIbHBIX Tax, AaHHbIX Ome-
TYeMbIX 3aMepoB o paTopom,
no10meHne (nropmantin) (i?:;,l:g’::;n B onnTax | (6¢3 OTKAa30B) /,ﬂol;[(:,qiccei.}g, 94 KO BCEMY
(7 aram) (8 atam) OXHLAHKE) KOIUYecTBy
5 2 45 99,0 —
) 0,69 1,31 5,25 2 126 24,0 —
0,83 1,40 8,25 1 60 10,6 11,7
] 0,89 3,10 13,25 1 40 6,1 18,1
1,45 4,45 18,25 1 42 45 45,0
j 2,50 — 14,85 2 284 25 48,0
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«CBOGOJHEIH» DPEXHM); 8) H3006paxKeHHS XJLICTOB Ha 3IKpaHe CMEHAJHCh TOJbKO HOCAE
H33HAYECHHA ONEPATOPOM ONTHMAJBHOH MNPOrpaMMbl PacKkposi MPELbIAYUIEro XJBICTA.

[lo cxeme puc. 1, 6 onmepatopy craBujoch ycaoBue OMO3HABATH JHUIbL MOPOAY XJIbiCTa
¢ DOMOWBIO BKJIOWEHHS OIHOTO M3 ueThlpex TyMOuepoB. KosuecTBo TymO/epoB onpefe-
JIsieTCs YHCJIOM NDHHATBHIX B 3KC]’lep}/IMEHTe_ 1IOPOA XJILICTOB.

OOwuii KOHTPOJIb 32 BLINOJHEHHEM PabOT MO HA3HAUEHHIO ONEPaTOPOM
MpOrpaMM pacKpost OCYHIECTBJISII 9K3aMeHATop (aBTop crathu). [Iporpam-
MBL H BpeMsd, 3aTpauHBaeMO€ Ha BOCHDHATHE H300paKeHusi, Ha nepepabot-
Ky IOCTyNamuledl ¢ 3TUM H306paxKeHHeM HHGOOPMALMM M BLILAYYy KOMAaHJbl
Ha MOJeJsb NH/bl, GUKCHPOBAJIH C NOMOLIBIO PETHCTPHPYIOULETO ABTOMATH-
4ecKOro ycrpoitersa (mosuuus 4 Ha puc. 2). Onepatopsl NpoXoAuaH Tpen-
BAPUTEJPHYIO TPEHHDOBKY NO ONTHMAaJbHON DPaCKPSXKEBKEe XJLICTOB B Te-
yeHHe IATH cMeH. KoHTposbHBIE 3aMepbl INIPOBOZWJIM BO BpeMst MaKCH-
MaJIbHOH CMEHHOIl TPOU3BOAHTENBHOCTH onepatopa (uepes 1,5 4aca mocne
HavaJsa paGoThi).

Ilopsinok mpoBefeHuss SKCIepUMeHTa ObT caeaylouuM: 1) OnepaTop TOTOBHJ 3KCIIe-
PHMEHT&JbHYIO YCTAHOBKY K paboTe H 3aHMMas pabodee MecTo; 2) 3K3aMEHATOp BKIOUAN
peracTpupyiomee yCTPOHCTRO, MOAABAS H300paXeHHe  TPOEKUHOHHBIM alMAapaToM HA
3KpaH; 3) OnepaTop B YCTAHOBJEHHOM DEXHME B 3aBHCHMOCTH OT CXeMbl SKCHepHMEHTa
HasHaval NpOrpaMMy PAaCKPSXKEBKH HJH ONpelessan NOPOAY; 4) BO BCEX PeXHMax paboTh -
ONEpPaTop N0 OKOHYAHIH Ha3HAYEHWS TPOrPaMMbl JOMKEH BO3BpallaTh TyMGviepbl B HCXOJ-
HO¢ TNCMONKEHHE; NMPH 3TOM CTpeika Npubopa (MojAedb MUALI) yCTAHABJAWBAETCH HA HYJib;
5} nocne 06pAGOTKM IHATPAMMHOM JIEHTEL PErHCTPHPYIOWETo yCTpoHcTBa pe3yabTaThl QUK-
CUpyIOT B paboueM XypHaje HaGJ0NeHHH. )

PesysibraThl 06paloTKH JAHHBIX 3KCIEPHMEHTa, NPOBELECHHOTO B pe-

KHMax a 1 0 no cxeMe puc. 1, a, cBefeHpl B Ta6J1. 1.

Buisoowt

1. C TioMOWbI0 MOXEMMPYIOUIAX METONOB MOMHO OLEHHTb MCHXOJOTH-
YECKYI0 3arpysKky womepaTopa 1o BpeMeHHOMY (aKTopy INCUXOJOTHUECKHY
3aTpar.

2. HauGonblllee BpeMsi ICHXOJOTHUECKHX 3aTPaT MPHXOAUTCS HA OLEH-
Ky BCETrO XJIbICTa B LEJOM M Ha3HaueHHe NPOTPAaMMbl PACKPSIKEBKH, UTC.
BHIDAIK&ETCS B SKCIEDPHMEHTE OTHOCHTEBLHO OOJbLUIMM BpeMeHeM HasHaue-
HHS IEPBOro pesa.

3. B «cBoGopHOM» pexuMe (KOrna M306pa’keHHS CMEHSIOTCS TIOC/Ie Ha-
3HAYEeHHs] TIPOTPAMMBI) BpeMst ICHXOJOTMUECKHX 34TPaT yMeHbUIAeTCsH
BCJIEJCTBHE HCKJ/IOUEHHA BPEMEHH OXHIAHUSI M300GpaKeHWs CJAELYIOUIero
XJIpICTa. S

4. KonuyecTBo ONTHMAaJbHBIX IPOTPAMM I[OBBLIIAETCA C YBeJHUCHHEM
BDEMEeHH Ha OUEHKY. XJbicTa. JKCIEPUMEHTANbHO NONYYeHO 3HaueHHe Bpe-
MEHH, TIPH KOTOPOM ONTHMaJbHOCTh Gauaka K 100%. Ouo cocrasuao 57,4 cek.

5. Bpemsi onosnaBanusi 0mepaTOpPOM TOJBKO IMOPOALI C (pUKCALHeH Co-
OTBETCTBYIOLETO 6Ji0Ka MOPOX O 3KCHEPHMEHTAM COCTABAAET OKOJIO.3 cex,
4TO COOTBETCTBYET NPOWU3BOAHTENbHOCTH, HAMHOrO TIpeBBIIAIONIEl MPOH3-
BOJUTEJbHOCTb IPOEKTHPYEMBIX aBTOMATHUECKHX PACKPSKEBOUHBIX arpera-
TOB C NPOFPAMMHBIM YIIPaBJACHHEM.

JUTEPATYPA

(. T. A Buasxe O ncuxoJOrHYECKOli 3arpysKke OMepaTopa PacKpsIKEBOYHOTO
arperara. IBY3, «Jlecnoit xypHam» Ne 1, 1966. {2]. A.'A. Ky nuno5. Onpenenenne xpu-
TEPHEB MCHXOJIOTHYECKO 3arPYy3KH YeJIOBEKAa — ONepaTopa pPacKpsXKEBOYHOrQ — arperata.
UBY 3, «Jlecnoit xypuaa» Ne 1, 1966. [3]. JI. B. Jleouos. O KodHuecTse nibopmanuy,
oupeflefsiolllel  CydkoBaTOCThb  XJbicTOB. MBV3, «Jlecwolt xypuam» Ne 1, , 1966.
[4i B. C. MerpoBckuil. AIropHTMU3AUMS pacKpsIKEBKH XJBICTOB. Kypu. «JlecHas
npoMbiiyieHHocT> Ne 7, 1963.

Hoctynuna B pepaxuuio
7 okrabpa 1967 r.



U3BECTUS BbLICIWIMX YYEBHbLIX 3ABELEHHH

M1 AECHOHM XYPHAJ 196%

YK 634.0.6
SKOHOMHKA U OPTAHM3AUUS IMPOU3BOIACTBA

OCOBEHHOCTM ®OPMUPOBAHHUSA BIOJOKETOB
CEMEW PABOYHUX JIECHOH MPOMBILINIEHHOCTH
CPEOHErO YPAJIA

H. H. TEPIUHHA

(Ypaabckuil /ecoTexHuuecknti HHCTHTYT)

Mbr nposeau obecaefnoBanne Oonxeros cemeii pabounx Hoso-Jlsmun-
CKOTO JieconpoMbiLLieHHoro ysna CBepisobckoit o6sactu. OGcief0BaHH-
eM oxBaueHa 131 cembs (610 uen.) paGouux, CB3aHHBIX C 3arOTOBKOH W
nepepabOTKON JPeBECHHD. ' ’

B Tta6s. | comocrapasioTcs AaHHble Halero ofcaenoBaHMs ¢ MaTepua-
aamu obGuacratynpasiaenus CBepaioBckoit objactu o Ooaxerax 721 ceMmbu
pabounx (abpHYHO-3aBOACKON INIPOMBILJIEHHOCTH (MeTasTypruueckoi, Ma-
HIHHOCTPOUTEJIbHOM, JETKOH, THINEBOH U 1p.).

TaG6auua 1
CoceTtaB cemeH B 1964 r.
Yneust cembu pabouux GadpuyHo- pabounx aecHon
(cpeanee Ha 100 cemeit) 3aBOACKOH OPOMBIUI- TPOMBILIEAHOCTH
nenHocTH CBepiaoB- CBepaNOBCKOH
cyOit o6ractu obaactH
Becero . . . . ... L. 346 469
M3 nux:
paoTalomux . . . . . 165 185
[IEHCHOHEPOB . . . . . 14 18
CTHHSHANATOB . . . 2 7
WXAUBEHIEB . . . . . . 165 259

Kak BUgHO M3 TabJHObl, CPelHsisi CeMbs PabOUUX JIECHOH MPOMbIUIIEH-
HOCTH GoJbllle CpefHeil cembu pabouux mo obaactd. Ha 100 wenosek pa-
GoTalomUX B CeMbSX NpoMbllieHHbIX pabounx CBepAnoBckoil ob/aacri
npuxoausock 100 WKAMBEHIEB, a B JecHOH mNpombimienHoctn 140 (mpe-
MMYLIECTBEHHO JeTell u nomoxossek). OTciofa cienyer, yro Hjs paboTHU-
KOB JIeCHOH NPOMBIIIIEHHOCTH 0c000 BaKHOe 3HaudeHHe OyneT HMeTh Ipe-
tBopenue B xkusHp pemennit XXIII cbezga KIICC no NOBBILIEHHIO KH3-
HEHHOTO YPOBHsS HAaceJeHHsi: YBelHUeHHe KalHuTaJOBJIOXKEHHA B CTPOUTENb-
CTBO JETCKUX VUPEXXJEHUl, paclIMpeHde acCOPTHMEHTa AeTCKHX TOBADOB B
TOPT'OBBIX TOUKAX JICCHBIX IIOCETKOB M CHHXKEHHC IleH Ha HuX u T. A. OTHO-
CUTENBbHO GOJBIION cOCTAB ceMel CTaBUT aKTyasbHYIO 3ajauy o0ecledeHHs
;a60TOil TPYLOCHOCOGHBIX WJICHOB M TEM CAMbIM MONOJHEHHS CEMEHHOro
GlopxKera. B pellenuu 5Tofl 3ajaud BaxXHOe 3HAUeHHE MMEET Pa3BUTHE XU-
MHKO-MeXaHu4yecko# mepepalOTKH IpPEBECHHH B DadOHAaX 3alOTOBKH, KOM-
GUHHPOBaHKe JeCO3aroTOBOK C JeconepepaboTKoi. BiinsHMe KOMIJIEKCHOTO
pa3BUTHSI MPOU3BOACTBA HA 3aHATOCTD M JIEHEXHBIE JOXOJBl CEMbH HOKa-
3ano B Taba. 2.
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Ta6ana 2

Vaenbuuit 8ec, % x obumedH Cpeaneronosas
Uncao pabo- cymme sapaéomon naaTh* cyMMa 3apHJaTH
o TAIOLHK B Ha, OJHOTO
YHKTEI cpesHeM Ha . uneHa CeMbH,
DAHY CeMbIO 3apnaaTte oc- 33pNaaTh u/ X 1-08
HOBHOTO pa- OCTabHBIX Crpoke
6oTHHKa U/1€HOB CEeMbH
[Mocenox 59 xpapTata
Hoso-Jlaanuckoro pai-
OHA . . . . .. ... 1,67 74,97 25,03 100,00
r.Jlo6Ba . . . . . .. 1,91 71,57 28,43 106,98

* 3aan1aTa B3siTa 34 BhIYETOM HAJIOTOB.

Ananus Taba. 2 nokaselBaert, 4TO B nocejke 59 kBapraga, rie npous-
BOJACTBO Y3KO CIIELHaJH3UPOBaHO (JKIUL 34TOTOBKa Jeca), uucio pado-
TalOUIMX B CpelHeM Ha ONHY ceMmbio Ha 14,4% wmenbuie, uem B r. JloGse,
re, KPOMe JIeCpOMX03a, HMEETCsl JIECOKOMOMHAT, THADOJM3HbIN 3aB0f N
NpeanpHATHs KyJAbTYypHO-ObITOBOTO 00cayxxuBaHHs. C yuyacTueM B OOHIECT-
BEHHOM IIPOU3BOJACTBE JPYTHX W/JIEHOB CeMbM YBEeJHUMBAeTCsl M OOULME [e-
HeKHBIH -LOX0J B CeMbe, KOTOprI/I BKJII0YAET He TOJIbKO 2apaboTHYIO maatTy,
HO M ApYTHE MOCTYNJIEHHS.

Takum 0o6pazom, co3gaHde JECONPOMBILIIEHHBIX KOMIJIEKCOB H Pa3BH-
THe JecorepepaboTkd B palioHax 3arOTOBKH, 0 uem 0co0O MOBOPHTCS B pe-
arenax XXIII epespa KIICC, 6yxer cnocoBcTBOBATL MOBBILIEHHIO KU3HEH-
HOTO yPCBHA TPYXKEHHKOB JIECHOH NPOMbBILIJIEHHOCTH B OBSA3H C MOJIHATHEM
PHEKTHBHOCTH TIPOM3BOACTBA M JYYUIWM HCHOAb30BAHHEM [IPEBECHOTO
ChIpbSL, !

CTpyKTypa HNeHeXHBIX [A0XOLOB CeMell pa6oqux JIECHO! [POMBILLJICH-
HOCTH MMOK43BbIBAET, 4TO GOABIIYIO YACTb ACHENKHOMD J0X0ZAa COCTaBaAfeT 3a-
paborHaf nJjarta. Y[AeJbHbl BeC ee B CeMbsAX paboulX JIECHOH TPOMBINI-
JEHHOCTH BblIIe, 4eM B APYIHX OTPACHASX TPOMBILIEHHOCTH CBep/10BCKO#
00.J1aCTH.

B cembsix pabouMx JieCcHOH HNPOMBIJECHHOCTH HeCKOJbKO HUXKE YAelb-
HBIIl BeC TeHCHH, HeCMOTpsl Ha Hajanuue OOJpUIEro KOJAWUeCTBA HeHCHOoHe-
poB Ha 100 cemeir (Taba. 1). D10 cBA3aHO C MeHBLINMH pasMepami CaMHX
IeHCH# (YacTh NEHCHOHepOB B Npoliviom Obia KOJMXO3HUKaMHM, a padoTta B
JIeCHOII TPOMBILIIEHHOCTH HOCHJ4 Ce30HHBIH xapakrep). C apyro# cropo-
HbI, B 3THX CeMbfiX BbIlEE YyAeJbHblil Bec CTUNEH[Hil, YTO CBA3aHO C O6OMb-
ILMM KOJHYECTBOM OOYUamOIIUXCI B TeXHMKyMax H Bysax (rabu. 1).

DoJjiee HU3KHI1 yAeJbHBIIl Bec JAeHeKHBIX JOTauuil OT NpPeJIpHATHH K
OpraHu3anui, a TakxXe MOCTYIJIEHUH OT TOCylapCcTBa oODLSCHAETCA He-
CKOJTbKHME NpuuuMHaMu: 1) B uacTu cemell pabouux JecHO! NPOMBIUILJIEH-
HOCTH [eTH BOCHUTBHIBAXOTCA JAOMA HM3-32 HEXBATKH [ETCKUX HOLIKOJBHBIX
vupexjgenuii; 2) B 1964 r. B ceMbax Obio Gogbllle UIKOJAbHUKOB, 4eM [0-
IWKOJIBHHKOB; 3) - HEBEJHKU TOOUIPUTENbHBIE (OHABl HNPEeNNpUSITHH,

Ot nuunoro noacoOHOro Xo3sficTBA CeMbU NMOJY4alOT GOJbUIYIO YacCTb
OBOHIEH, KapTogess, AUl, MoJoKa. IIONBbITKH NpexXJeBpeMeHHOH JHKBHAA-
IIUM . THYHOrO NOACOOHOrO X03s1cTBAa MOryT HaHecTd yiuep6 B jJeJie IOBHI-
LIeHHA KUIHEHHOrO YPOBHA PAGOTHHKOB JIECHOH MPOMBIIIEHHOCTH.

JKH3HEeHHBIH ypoBeHb ceMell pabourx JEeCHOH NMPOMBILLJIEHHOCTH, KaK M
NpPYTHX OTpacJ/el, He OoNpenesAeTcs ‘OLHUMHU JIHIIb JEHEXHLIMH JA0OXOLaAMH U
HATypaNbHBIMH TOCTYIJIEHHsIMU OT JIMUHOTO AOMAalIHero xossdiicrBa. Bax-
HYIO pPOJib B MOBbIIIEHUH B/1aTOCOCTOSHUS KaxJIOH CeMbU HrpaloT MOCTYyIJje-
Husl U3 obulecTBeHHbIX (oHaoB notpebaenus. Ilo kpymnHeHuM Jeco3aroro-
BHTENbHBIM TpecTaM M KoMOGuHATaM ¥YpaJa pacxol rocyjaapcrsa Ha cofep-
xaHue OJHOro pebeHKa B JETCKHX JOUIKOJBHBIX YUDeXAEHHAX B IO KO-
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aebaerest ot 247 mo 281 py6. *. OGyueHne ofHOro peGeHKa M3 ceMbH pado-
Yero JiecHOHl NPOMBINIJIEHHOCTH B Te€UeHHe Ioja B Haya/JbHOW IIKOJe MOCes-
ka 59 xBaprasa Hoo-JlsiiuHcKOro paiioHa 06XOAMTCA TOCYLApcTBY »3
74 pyd., B cpenneit mkoje r. Hopas Jlans — 86 py6., a B IIKOJe-HHTEPHA-
re— 112 p. 50 x. Ha oGyuenne CTyJeHTa B JIECOTEXHHYECKOM HHCTUTYTE
r. CBepAJoBcKa rocynaperso 3atpaunBaer 850 py6. B rox. Kaxpas cembs,
uMewllas WKOJLHMKOB M CTYNEHTOB, NOJydYaeT, TakMM 00pasoM, «HEBHAU-
MBIH» JNCXOMA. :

HeBnauMble NOXOAbI NocTymaor B Apyrux ¢dopmax (OecriatHoe Me-
FHIHHCKOE O6CAyXKHBaHHMe, OIJIaYMBAEMBIH OTIYCK, JbrOTHBIE NYTEBKH).
Kaxapli paGouuii-neco3aroToBUTE/Ib MONYyYdeT CHELOReXIYy H creno6yBb.

FocynapctBo 4 MpPeANpHATHS PACXOMYIOT 3HAUUTE/IbHble CPeACTBa Ha
npoBejieHHe KyJbTyPHO-MaccoBOf  paloOThl: CO3/laHMe KDACHBIX YTOJKOB,
pa3BUTHE XYJOXKECTBEHHOH CaMOIeATebHOCTH, UTeHWe OecnaTHbIX JEeK-
LHMH, NONOJHEHNe JAuTepaTypol 6ubanorek u T. A. Tax, Hampumep, B Ho-
5o-JISITMHCKOM JIeCIIPOMXO3€ Ha KyJbTYypPHO-MAcCOBble M@DOMPUATHS erxe-
roano sarpauusaercs 20—21 py6. Ha OaHOro pabOTAIOILETO, & HA OJNHOTO
cnoprcMeHa-awourens oxkoqao 10 pyo6.

FocynaperBo Geper Ha cebst 3HAUMTENbHYIO 4acThb PACXOJAOB IO COxep-
3KAHUIO JKWJIOro (Gonxa.: B kpymHedmux TpecTaX H KOMOMHATax Jeco3aro-
10BHTENbHON TPOMBIIIEHHOCTH Ypasa 3Ta mudpa xonebaerca or 74,8 no
79,6% **. ‘

[otauud Ha NpPeIOCTABJEHHE IIYyTEBOK CPaBHHTENBHO HEBBICOKH, UTO
CBfI3aHO C HeGOJBLIAMH pa3MepaMH IOOIIPUTeNbHbIX (DOHAOB NpeAnpHs-
THH JIECHOH TPOMBIIJIEHHOCTH, OCOGEHHO JecnpomMxo3oB. B 1964 r. Ha
HoBo-JIAMHHCKOM  LeJI0JI03H0-0yMakHOM KoMOHHaTe OecniaTHbie U
JABLOTHBIE TYTeBKM ToJiyunan 15% oOcaenoBaHHBIX cemedi, Ha JIOOGBIHCKOM
asecokombunare — 12,9%, a B Hoso-Jlaaunckom Jecnpomxose — 6,7%.

Takum o6pasom, o0ciei0BaHHE KH3HEHHOTO YPOBHs cemeh pabounx
JIeCHOI POMBIIIJIEHHOCTH: 1I03BOJAET clenath CAedyIOullie BhIBOJbI.

1. Joxoapl paBOTHHKOB JecHO# mnpowmpinierHocTd CBepanoBckoi 06-
JACTH HECKOJIbKO HHKE CPeQHHX TloKaszaresell Mo Bcefl NPOMBILIIEHHOCTH
o6aacTd B UeJOM. DTOT (aKT sIBISETCS ONHOH M3 NPHUMH BBICOKOH TEKY-
yecty paGouux KaapoB B JECHOH NMPOMBILIIEHHOCTH.

2. Muorre u3 (akTOpOB NOBBILIEHHs MaTepHabHOTO OJAroCoCTOSTHUS
paGoudx cemell JIeCHOH NPOMBILLIEHHOCTH CBA3aHBI C pasMepamu MOOLIPH-
TeJbHLIX QOHIOB MpeAnpusiTui. PocT 3tHxX (OHAOB, B CBOKO OYepeib, 3aBH-
CHT KaK OT PabOoThl KOJJIEKTHBA NPEANPHATHs, MOBHIUEHH 3(PEKTHBHO-
CTH INPOH3BOACTBA, TAK W OT IPAaBHJBHOH CHCTEMBbl LeHOOGPa3OBaHHs Ha
JeCONPOLYKUHIO H yJYUIIeHUs] IPAKTHKH HJIaHHDOBAHHS.

3. Baxkoe 3HaueHUWe B TOBBIIEHHH »XH3HEHHOTO YPOBHSI cemeil paGor-
HMKOB JIECHOH TPOMbBIIIJIEHHOCTH OYAYT MMeTb MEPONDUATHs, CBsS3aHHBIE C
BOCIIMTaHHEM H ofeclledeHHeM MOAPACTAIOUIEr0 IOKOJIEHHS.

4. JluuHoe TOACOOHOEe XO3s{ICTBO IIOKA ellle OKA3blBAeT 3HAUHTENbHOU
. BAUSHKE Ha (POPMUPOBAHHE KU3HEHHOrO YPOBHA PabOTHMKOB JIECHOU MpO-
MBI11JIEHHOCTH. '

* Tlo OTTeTHHIM MaTepHaJaM TpecToB H komOuHatoB «Csepanec», «Taruisec», «Tiwo
MeHbaec», «CepoBitec», «Ananaesckaec».
** PacCUNTaHO [0 TOJOBBIM OTYETAM TPECTOB H KOMGHHATOB.

[Tocrymuia B pefaxkuHIO
29 ceurs6ps 1967 .



H3BECTHY BbLICULIHX YYEBHDBIX 3ABEJEHHUMH

N 1 JECHOM XYPHAN 1963

YIK 634.0.6

NMPUBGDbIJIb, PEHTABEJIBHOCTb U HCIIOJb30BAHUE
JIECOCEYHOTO ®OHJIA

H. H. BOEBOIA

(JlennHrpanackas JecOTEXHUUECKAs AKAAEMHUS)

Cpean MHOroo6pasHeIX (paKTOpPOB, olpeleasiolux 3(HheKTHBHOCTh pa-
GOTHl JIECO3AaTOTOBUTEJNBHBIX MNPEANPUSITHH, OAHMM U3 HauboJiee BaXHBIX
ABJISIETCSL KAUeCTBO JecoceyHoro ¢onxa. HUem Bhbillle KaueCTBO APEBOCTOER,
OoJbllle 3amac JpeBecCHHHl Ha 1 ea Jecoceky, Bbllle CPelHHH 00BEM XJbl-
€Ta, TeM, NPH HPOYHX PABHBIX YCIOBUAX, Jyulle OJKHBI ObITb pe3yJbTa-
Thl paGoOTHL JlecnpoMxo3a. [Ipeanpusitne HaunHaeT OCBAHBAThL B MEPBYIO Oue-
pelb JydyllHe yYyacTKH chlpbeBOHl 6asrl, a B UX Hpefenax OpaTb Npexpe
BCero Haubosee IIEHHYIO APEBECUHY.

DTO NPUBOJAUT K TNPHMEHEHHIO YCJAOBHO CIIOIIHBIX DYOOK, NpH KOTO-
PBIX 3HauMTe/bHAsl UaCTh LPEBECHHBI OCTaeTCsi Ha Jecocekax. Tax, usyuas
pe3yabTaThl AesTedbHOCTH 169 secnpomxos3oB 3anapuoil u Bocrounoit Cu-
OYMpH 3a DA mOcAeqHUX Jer, pabGoTHukH CHOTHIpoJecnpomMa YCTaHOBUJIH,
YTO YCJOBHO CIVIOIIHBbIe PYOKH NPUMEHSIIOT TOYTH BCe NPENNPHSTHS, B TOM
YHCJe M Te, Y KOTOPHIX JIECOBO3HbIE NYTH IPHMBIKAIT K KeJe3HoH mopore.
[Ipu sToM Ha JecocekaX ocraerc OOJBIIOE KOJIHYECTBO KPYMHBEIX M Cpel-
HUX XBOHMHBIX JeJIOBBIX COPTUMEHTOB, COBIT KOTOPBIX ceHuac HE BCTpedyaer
3aTpynHenu#i. M3 sToro caemyer, uro oTCyTCTBHE BO3MOXKHOCTH cObITa JIH-
CTBEHHO!, & TakiKe JIPOBSHOH M MaJIOMEpHOH XBOWHOH [peBecHHbl — He
©JMHCTBEHHAs NMPHYMHA PAcCIpOCTPaHEHHs YCJAOBHO CIVIOIIHHIX pPYyBOK.

Msyyass 3aBUCHMOCTb OCHOBHEIX IKOHOMHYECKHX NoOKa3arejell paboTki
JeclipoOMX03a OT CTENEeHH IIOJHOTH HCHOJb30BaHUsA JecoceuyHoro doHjpa (Ha
puMepe CHIPbeBONl 0asbl, pacnofoxeHHOH- B Bepxuekerckom pafione Tom-
CKOH 06J1aCTH), MBI YCTAHOBHJIM, UTO APYras cepbe3Has NPHUKHA IUHPOKO-
I'0 IPHMEHEHHS YCJOBHO CIVIOIIHBIX pPyOOK cAeAyiomnas: [eso B TOM, UTO
XOTSl POCT 3KCIJyaTallMOHHLIX 3aTpar BbIllle, YeM I[pH CIVIOLWIHBIX Py0-
KaxX B TeX e VC/JAOBHAX BCe Ke OH MeHee 3HAUHTEJEH, YeM COIYTCTBYIO-
HUA POCT CTOMMOCTM TOBApHO# Npomykuuu. B pesyabTaTte JecnpoMxos,
NPUMEHSIOIUI YCJAOBHO CIJIOIIHBlE PYOKM, HMeeT Jydllie BO3MOXKHOCTM
IJ151 BLIIOJIHEHHS 3aJaHHUS IO 3arOTOBKE /I€JOBOH JPEBECHHBI M MOXKET pac-
CYUTBIBATH HA NoJyueHHe §ojbulell MPUOHIIN, a CJeL0BATENbHO, H OOJbIIEro
TOOLIPEeHUsA, 4eM IpH CILIOIIHBIX pyOKax. DTO NOJ0KeHHe HIJIOCTPHPYETCA
raHabiMd Taba, 1. VMsMeHeHuMe ypoOBHS HCIOJIB30BaHHs JecoceyHOro (OHIA
AOCTHraJsoch NyTeM IIOC/]1eJ0BaTeNbHOTO HCKJUEHHS U3 pyGOK ADeBeCHHE!
CaMO#l HM3KOKauyeCTBEHHON U IIpOH3pacTalollelt B TPYNHOAOCTYIHBIX yuacr-
xax Jecocek. I1pu pacuerax nokasaresnell o0'beM HPOH3BOACTBA [0 BCEM Ba-
puaHTaMm npuHEMaJcsa ofuHakoBhiM — 600 Thic. #% B rox. CocraB Jjecoceu-
goro gorpa no pyoxu — 3C2KIE3B10c¢ + II.

YpoBeHb TOBAPHOH NPOAYKLHH B Tald. 1| HCUMCIAICA TO lleHaM Ha
ZDeBecHHY, BBeJCHHEIM B nelictBue ¢ | sBapsi 1961 r., a ce6ecTonMOCTh
onpemeseHa ¢ y4eTOM BKJIOUEHHS B 3aTpaThl MMOMNEHHO! NJaThl, UCUHCIEH-
HOH mo Takcam 1961 r,
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Ta6numa 1

3nauenne nokasateleil NPH YpPOBHe HCNOAB30OBAHUS
EAUHRUDb JECOCEYHOIo doHia, Y%
TMoxasatesu H3Mepe-
HHA 100 90 80 . 70 60 50 40
Bpixoa 2ejoBoH apeBecHHb % 62,6 | 693 | 77,2 | 83,7 | 87,2 | 87,9 | 90,0
CebecTouMOCTD neconponyu-

UMM . . . .. py6./m3 525! 543 568! 584| 593| 585( 6,20
Tosaphnas nponyxunﬂ RO » 6,50 7,00 7,57 787 8,02] 806 8§11
[1pudnias . e e e » 1,25 1,57 1,89| 2,03] 2,09 221} 1,97
PentabeabHoCTh

(otHOmeune npulbiu K !

OCHOBHbLIM HPOU3BOACTBEH-

HeiM (ougam u obopor- .

HBIM CpelCcTBaM) . %' 148 1 18,0 1208 | 21,8 { 21,5 ) 21,7 | 18,0

Kax BHAHO, HM 1LI€HBI, HH JieCHBIE TAKCHl, JeHCTBOBaBIIHe 10 | HIOJS
1967 1., He oGecneynBalOT CTHMYJHMPOBAHUS MOJHOTO HCIOJAb3OBAHHA JIECO-
CeuHoro ¢onna. Ilonyuaercss Haxe, uTo ueM MeHblle JECTIPOMX03 BHIPY-
GaeT HpeBeCHHbI Ha JiecoceKe, TeM GOJblle OH BBIHIPHIBAET B NMOKA3aTeJsIX
ApUOLLIL H PEHTA0EAbHOCTH. DTO TapajoKCanbHOe NOJOXKEeHue He yCTpa-
HHJIOCH W TOCJe BBeleHHs B jeficteve ¢ | wmions 1967 . HOBBIX ONTOBEIX
LieH Ha JIECONPOAYKUMIO H HOBBIX JIGCHBIX TAaKC Ha ApeBecuHy (npeficky-
panTel Ne 07—03 u Ne 07—01).

Pesy/ibTaThl BLIMOJHEHHBIX HAMH DAaCueTOB MO ONPeleeHuI0 ypOBHS
GpuOLIIM M PeHTabeNbHOCTH ¢ NMPHMEHEHMeM 3THX HOBHIX [PEHCKYpPaHTtoB
JUIS YCJIOBHH TOH e CBIPbeBOil 0asel IpHBEAeHbl B TaGJI. 2.

Ta6auuma 2

3Havuenye NoKaszaTeqell NPH YPOBHE HCNOAb30OBAHUA

Aceoceunoro douaa, Y%
THokasatean Enunniet ’
H3MepEeHUs

100 | 90 80 70

60'50‘40

TIposenenne ycl0BHO
cnomybix pybok paspe-

HIeHO
210 | 256 | 303 | 307 | 309 | 329 | 3,02
MpnBetab . oo e PYO S e | TR | 9.85 | 285 | 3,03 | 2,75
‘ . 240 1284 (324 1316 |307 314 [267
Penrabeabnoctsb . . . ., . . |- %

21,9 126,06 130,0 j29,4 ;28,1 |287 24,2
TIpoBeneHne yCI0BHO
CNOUIHBIX PYOOK He

paspeileHo
Ilpué 6. /3 2,10v 2,55 1 3,01 3,01 2,96 | 3,01 9.55
pubnib . . .. . -| Ppyo. o | T |5 2T o | isE 103
PenTabenbHOCTD % 240 1283 1322 31,1 1293 |285 1223

21,0 1258 1295 |280 24,9 {239 167

PaccvatpuBaembiit pafion no mpefickypanty Ne 07—0! ortHecen x cebMOMY JecoTax-
COBOMY TOSCY, HO JJIs BbICHEHHS RElCTBHTEJNbHOH DOJIM HOBBIX TAaKC YCJIOBHO pacder MpH-
ObIIH M peHTaBeqbHOCTH HaMy Obl1 BBITOJHEH Kak AJs CeAbMOTr0, Tak M JJs IIECTOro Jeco-
TAKCOBBIX TOSCOB (HaHHble JAS CeAbMOro Hosica B TabJ. 2 NpHUBeAeHH B UACIMTENE, AJs
MIeCTOro — B 3HAMEHAaTeJe).

Ecan ycnoBHo cmitomiHas pyOKa paspellena, To B cebecTOMMOCTL
BKJIKOYAETCA TOJBKO KOpHeBasg CTOUMOCTb BbIPY6a€MOI'jI yacTH JAeCOoCeYyHoro
(DOH,U.ZI; eCJIN Ke OHa 3ampeuleHa, HO MO TeM W/AW HWHbIM [NpUYUHaAM HMeeT
MeCTO, B 3aTpaThl Ha HPOHM3BOACTBO BXOILHT KOpPHEBasg CTOUMOCTL BCETO

oJlecHOR wypxaa“ N 1
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J1ecOoCeyHoro ¢)0“H11a, nepeganHoro B pyb6ky H, Kpome Toro, wrpad B pas-
Mepe OAHHAPHOH TAKCOBOH CTOMMOCTH JKPEBECUHBI, OCTaBJIEHHOU B Jecoce-
Kax.
KakoRo 3HaueHHe TONEHHOH TJAaThl B (OPMUPOBAHHUM I[OKa3aTeJeit
npuGpin M PEHTA0eJbHOCTH IPH HOBBIX [PefCKYDAHTHBIX LEHaX, MOXKHO
BUJEeTh H3 TabJ. 3 (B yucauTeJde [aHHBIC IIPH PAa3peleHdud  YCJAOBHO

CIVIOMHBIX PY6OK; B 3HAMEHaTeJNe — DU 3alpelleHnH). .
Tadauua 3

YpoBeHb NONERHON NaAaThl, py06./i3, NpH CTeNeHH UCNOAL3OBaHHS
jgecocevHoro $oxza, %

JlecoTaKcoBbIit
nogac l
100 o | w0 70 | o | s |
4 ]
c ) 023 . ] 025 0,28 0,30 0,32 0.33 0,35
Eabmon 0,23 0,26 0,30 0,36 0,45 0,60 0,81
Hlecroi 0,41 0,44 0,48 0,52 0,55 0,58 0,61
eCcTox 0,41 0,46 0.53 0,64 0,85 1,05 1,41

W3 npusedeHHbiXx B TabJ. 3 CONOCTABJEHHH CJEJyeT, 4To A psaa
MHOTOJecHbIX pafionoB crpansl (Tomckolt, Mpkyrckodt, UuruHCcko#, AMyp-
ckoii o6aactei, Kpacnosipckoro, ITpumopckoro, Xabaposckoro kpaes, Ko-
vmu u Bypsarckoit ACCP u nap.) posib JIECHBIX TakC W C BBeJleHHEM HOBOIO
npeiickypaHTa B  BOIpPOCAx PETy/JAHPOBAHHs JIECONONb30BAHHSI OCTaercs
BecbMa CKPOMHOM. B paccMOTPEHHBIX HaMH NpHMEpax 3aMeTHOe BJIMSHHE
Ha YpOBeHb 3aTpPAaT B MPOM3BOJACTBE NONEHHas Mm/aTa OyleT OKas3bBaTb
JMIIb TOTAA, KOTJa B Jiecocekax Oyaer ocramieHo Gomee 30% apeBecuHBHI

OT 3anaca 10 pyOKH.
OHBHHBZH 3HaueHHe HOBBIX JIECHBIX Takc, CJeAyer ocobo NOAYEPKHYTb, YTO XOTd INIpH

ux paspaboTke W Ob1a IPEINPHHATA MONLITKA CTUMYJIPOBATH DA3BHTHE 3arOTOBOK Ape-
BECHHBI JHCTBEHHEIX TIOPOJ, HO, Ha HAN! B3MJIAL, 3TO HEe MOXKET NPHBECTH K OOJbIINM H3-
MeHeHUsM B JAyumyno cropody. Cpeinss oTmyckHas Lena oGesnnuenHoro 1 m® JpeBecHHE
{;1eM0BO} 1 ApOBAHON) B XBOHHBLIX JAPEBOCTOSX, HampuMmep, AJIs yCAOBH Tomckoit obaracry,
OKAa3bLIBAeTCH BhILIE, 9eM JHCTBEHHOM, Ha 2—2,5 pyd., TOrAa KaK pasHuia B TaKCOBOIT CTOH-
MOCTH MeXIy HuMH He mpebBnmuaer 30—40 xom. -~ )

Takum 0Opa3oM, TP pasHOM YPOBHE HCIOMNb30BAHHs JecocedHoro (oHIa TpIMeHeHHE
BOBbIX OTHYCKHLIX LIEH W JIECHHIX TAaKC He OfecneunsaeT NPENNPHATHSAM [OJyYeHHe paBHOil
KOpMbl MPUBLLIH M peHTabenbHOCTH. BefeficTBHE 3TOrO C BHEAPEHMEM B MKM3Hb HOBOH Ch-
CTeMBl IJIAHMDOBAHUA M SKOHOMHYECKOTO CTHUMYJIHPOBAHHS IIPOM3BOACTBA JIECIPOMXO3H!
GyAyT 3aHHTEDECOBAHEl B NPOBEIEHHH YCJIOBHO CIIOMIHBIX PyOOK emle B Goablluelt Mepe,.
gyeM RO CHX TOP.

OueBKHO, paspabaTeiBas MepONpUATHS MO BHEADEHHIO B MPAKTHKY HOBOH CHCTEMEL
XO3SIICTBOBAHHA, HEOBXOAMMO HMETb B BHIY TaKke M 3Ty OCOOGEHHOCTD. J€CONPOMBIULIEH-
HOr0 TIPOU3BOACTBA.

Pasnpune B HOpMAax HpHOBLIH M PeHTabeJbHOCTH, BO3HHKAONlee B CBA3H C TpPHUMEHe-
HHeM YCAOBHO CIVIONIHBIX PYGOK, BJSETCH PE3yJbTaTOM 0COOHX YCAOBHIt NMPOHSBOACTBA, a
He IOCTHIKEHWEeM KOJJIEKTHBA AAHHOTO mpeanpusartus. Ilostomy Jjio6oe mpeBBINEHHE HOPMBL
GpubHLII B TaKHX CIydadx HEOOXOAMMO paccMaTpHBaTh Kak nuddepeHnHaJbHEI ACGXO,
noAJexauinil nepegaue B pacIOPAKEHHEe TOCYAapcTaa. o

B mepcmexTiiBe M3bATHE 3TOH dWacTd AndpepeHuHabHOrO AO0XOAA, MO-BHLANMOMY, B
[PHHIHTE OKAXKETCS BO3MOXKHBIM OCYIIECTBJATh NYTeM MNOCTPOCHHS MOKHX OTIYCKHBIX LEH
H JIECHBIX TAKC, a TaKe CO3JaHHsl HOBBIX (OPM OLEHKM DPe3y/bTaToB [NEATeNbHOCTH Jec-
HpOMX030B. B HacTOsee e BpeMs, IO HallleMy MHEHHIO, 5Ta 3ajaia MOmeT CplTb peilend
TOJNBKO BBEJCHHEM CIELHAJbHBIX PEHTHBIX IJaTeXed.

HpHMeHeHI/Ie PEeHTHBIX HﬂaTe}Keﬂ, CBA3AHHBIX C HU3BATHEM Yy JeCIIPOM-
X030B YacTH HDI/I6bI.HH, HOJIy‘ieHHOIUI B pe3yJbTaTte HUCTIONBb30OBAHHA VCAOBHO
CHIOIUHBIX PYOOK, ¢ OZHOBDEMEHHBIM COXpaHEHMeM IWITpa(HBIX CaHKIHIf
za JIieCOHapyLICHUs, DPE3KO YJAYUYIIUT HCIIONAb30BAHHE JIECOCEUYHOro CbOHlla, a
MIOJIOXKHTeJIbHbIE CTODOHBI HOBOM CHCTEMblI SKOHOMHYECKOIo CTHMYJHDOBA-

HHs TPOU3BOACTBA MNpOSBATCA 6oJiee OBICTPO.

[loctynuaa B pejakuuiy
9 cenrabpa 1967 r.



M3BECTHS BBICHIUX YUYEBHBIX 3ABEJAEHUN

M1 JECHOM XYPHAN 1968

VIK 631.8 : 674.032.475.442
KPATKUE COOBIIEHHS

BJIUSAHHUE MUHEPAJIbHOH NMOAKOPMKH
HA POCT COCHbl B KOTJIOBHHAX BbIIYBAHMUS

C. A. KABAJLAEB

(BopoHexCKHit TOCYAapCTBEHHBI 3aNOBELHEK)

BHnMaHus NecOBOOB 3aCiyKUBAIOT De3y/bTaTh MHOTOJIETHEro onbiTa Boponekckoro
3anOBEIHHKA 10 IOAKODMKe MHHEPaJbHBLIMH VI0GPEeHHSIMH CHJAbHO ocaabJeHHOro 10-jer-
1:€r0 COCHOBOTO HacCaXJAeHHS.

OnbiT mpoBesien B KyJbTypax cocHEl OGLIKHOBEHHON (Pinus silvestris L.), cosganmsix
BecHOl 1949 r. nocaixofi OZHOMETHMX CESHLEB B IUIYXKHLE GODO3AEI Ha IeCTaHOM Iy CThi-
pe HajsiyroBo#t Teppacel p. YcMaHb. Pesbed MecTHOCTH BOJHMCTO-GYrpHCTbil, ONbITHBlE
YYaCTKH 3aJI0EHB B KOTJIOBHHAX BBIAYBAHHS MexIy Gyrpamu.

Jluwb Ha camoit MOBEPXHOCTH KOTJIOBMH HMEETCH ele 3aMEeTHBIH 3—5-CaHTHMETPOBLIA
IyMYCOBBIH  CJIOH, HHMMe — ONHOPOAEBI CBETJIO-AJeBH Tecok, ¢ rayGunsl 50—70 cat
¢ KpacHOBATO-CYpEIMH TNISITHAMH M NPOCNOMKAaMH. YDOBEHb TPYHTOBHIX BOJA B 3aCyLIIMBOE
nero 1959 r. maxonmacs Ha TayGune 180—235 cm. KopHn cOCHBI pacnosioeHwr NIPEHMY-
InecTBeHHO B Bepxuux 20—25 cm mecka M TOJNBLKO HEKOTophle yray6Gasioress 1o 50 cm i
Gostee, pocTuras KanmAIsSpHOl KafiMbl. Bce Haxofsmmecs B KOTVOBHHAX NepeBlia K Hauady
ONbITa HMEJH CHJILHO INOAABJEHHBIA.POCT, MHOTHe CYXOBepIHHHIM. CpeiHuil XHaMeTp HuX
papnancs 2,92 cu, cpepuss Beicora 2,48 a; ma 1 za muomamm uMenoch 4535 nepeBbes;
KPOHK! GBI O4eHb PEKMMH, a XBOs KODOTKOR K IKeATeiomteil.

YnoGpenre onbiTHLIX ceKuui IpoBefedo 18 anpens 1959 r. Bo usbexanue noBpexje-
HYsl KODHEH COCHBI BHOCHAM YHOGpEHHR MOBEPXHOCTHO, Da3BPOCHBIM CIIOCOGOM 6e3 mocie-
Aywomwei 3anesxu. Ilpy sTom Obiin BLIGpaHbl TakHe COUETAHHST 3JEMEHTOB MHTAHHS, KO-
TOpble paHee JIOKa3alu HauGoJbIIYI0 3((HEKTHBHOCTL NPH TOIAKOPMKe 17-7TeTHEro Hacam-
nenus, a umenno NPCa, NKCa u NPKCa {1]. JInst KaxI0T0 COueTaHHs 3aM0KeHO N0 TPH-
ueTsipe Bapuadta (B ABYX TOBTOpHOCTAX no 25—30 gepesnbeB), pasaHualoMHXCS KOJHUECT-
BEHHBIM COOTHOUICHHEM OTAEJbHBIX 3JeMeHTOB (Taba. 1).

Ta6aunma |

N Bapuants onwita
s ’ I | I l i | v
17 NPCa 2N+PCa 2(NP)+Ca ;l 2(NCa)+P
18 NKCa 2N +KCa 2( NK)-+Ca | —
19 NPKCa 2(NP)+KCa | 2(NK)-+PCa f —

B xauecrBe a30THOTO YIOGPEHHsS HCIOJB3OBANH 2MMHAYHYIO cenurpy, ¢ochopHoro —
IPOCTOH TOPOIIKOBAAHBIH cynepdocdar, KanuiHOTO — XJAOPHCTBIH KaJdHH M KAJbLHEBOIQ —
Da3MOJiOTHI MeJ. 3a ojHHapHyl 103y npuHATo: N —50, Py05 — 15, K,0 u CaO no
37,5 ke ma | ea, 4TO COOTBeTCTByeT 3—4-KpaTHOMY KOJIHYCCTBY 3JEMEHTOB NHTAHHS, €xKe-
TOAHO YNepPKHBAEeMbIX HaCaxkAeHHEM noAobnoro Bodpacra [2].

Texymnit npUPOCT AepeBbeB YUMTHIBAJM TYTeM MEPHOLMUECKHX  CIIOLIHBIX H3MepeHu
IITAHICHINPKYIEM AHAMETPA Ha BbICOTe rpyin (uim B 0,5 M OT NOBEDPXHOCTH NOUBBI) ©
Ha CepeiMHe CTBOJMKA; BLICOTY M3MEDAAM METAINUECKOH pPYNETKOH; o6beM jpeBecHHLE
CTBOJHKOB ONPEAENANN 110 TPOCTOH YOpMyse CPENHHHOTO ceueHUst [3] ¢ MOCARYIOMHM nepe-
CYETOM IOJYYeHHBIX NAHHLIX Ha 1 ea.

[onoxuTenbHoe BAMSHHE NMOLKOPMKH NPOSIBUIOCH MPEKAE BCETO B PE3KOM YJYUIIEHH!HE
OXBOGHUS [CPeBbeB. B nepBhlil e BereraUUOHHBI! NEPHOL XBOs NpHoGpesa Gonee 3emeHblit
user, B 2—2,5 pasa BO3DOCAM PadMephl M aCCHMHHMDYIOUAA NOBEPXHOCTb OAHONETHHX ML,
OnnoBpeMenHO ¢ yJyumenueM OBIIEr0 COCTOSMMS JlepeBbeB 3HAUHTENDbHO NOBLICHIACH W
SHEprHs pocra MX. B TaGn. 2 mpuBeleubl NauHble (CPemHue M3 ABYX MOBTOPHOCTEH), Xapax-
TEPHSYHILIHE TEKYUIMA NpUpOCT  jAepeBbeB 3a 1959—1961 rr, To ecTb 3a nepssie TP
rofla OmbITa.

11*
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Tabnumna 2

IMpupocr sa 1959—1961 r. r.

N B BBICOTY no auameTpy 10 3anacy Apese-
ONBIT- . CMHbI
HOTO Bapuaut ' %
yua- - % A
¢TKa on K 0pUPOCTy K MM K ucxon- M3 K HCXORHO-
3a HCXORHO#H HOMY Ha lza My
1956—1958 rr. D
17 Kourpoin 97,6 84,8 42,3 11,0 41,0 7,64 94,2
NPCa 124,5 100,6 48,1 15,5 472 11,32 97,3
2N+PCa 122,8 105,9 54,9 17,2 64,4 11,66 179,1
2(NP)+-Ca 121,1 96,3 49,7 17,1 65,8 13,21 183,0
2(NCa)+P 109,4 90,5 49,8 17,3 68,4 11,60 218,0
18 Kontpoan 79,2 66,9 31,7 8,2 28,3 3 82 65,1
NKCa 97, 0 79,0 35,7 11,9 39,4 6, 70 97,7
2N -+KCa 108,2 80,3 38,0 15,5 44,9 11,74 122,9
. 2(NK)+Ca 105,5 95,0 42,4 14,6 45,5 10,64‘ 147,2
19 Kounrpoas 52,8 40,5 17,2 8,2 213 5,21 48,7
NPKCa 91,8 77,1 33,9 12,3 34, 6 10,44 111,6
2(NP)+KCa 89,5 76,0 - 31,7 15,3 41 9 12,48 97,8
2( NK)+PCa 100,7 85,6 37,2 16,1 49 1 12,45 148,7
Cpenwee
Kontpoas . . . 76,6 61,3 29,2 9,6 31,8 5,56 67,6
Oneitr . . .. 110,6 91,3 44,0 15,1 51,5 11,49 140,3

3aTpaTel Ha NOAKODMKY | 2@ HacakKJeHHst B 3aBHCHMOCTH OT COCTaBa YAOGPUTENbHOl
cMeck kosaebanuch B HameM oneite oT 8 p. 20 k. go 13 p. 40 x. HoJst npoH3BOACTBEHHBIX
pacxomoB (MOABO3KAa, NMOJAIOTOBKA U BHECEHHE ynoGperm) cocTasJsgaa 0Koao 3 p. 50 k.

ConocTap/ienye 3aTpaT C YCAOBHO NPUMEHAEMOli B JAHHOM ClyYae TAKCOBOH CTOH- .
MOCTBIO JIpeBECHHB!, AOMOJHHMTENBHO HAKANJMBAIOLlelics B JIPeBOCTOE, II0KA3aJ0, Y4TO B IO-
AasasiomleM GOJBITHHCTBE BADUAHTOB B HepBhIe JKe 2—3 IoAa PacXoibl Ha MHHEpAIbHYIC
NOAKOPMKY HE TOJbKO MOJHOCTBIO OKYMHJKCb, HO Obl TOJYUEH H 3HAUHTENbHBIE 3KOHOM!I-
geckHil adekT.

TlpoBesenHble HCCAENOBaHHS TO3BOJAIOT CAENATb CJACAYIOIIHME BHIBOXBL

1. TloBepxnocTHOe (pasbpocHoe) BHeceHHe MHHepaJbHBIX YyAOOPEHHH B COUETAHHU
NPCa, NKCa u NPKCa B yyacTkax cH/IbHO ocnaGueHHOf 10-meTHeil KyJAbTYpel COCHBI Ha
IecKax KOTJIOBHH BBILYBAaHHS SBHJOCH 3(hGhEKTHBHOH MEPOH MOBBIIEHHS NPOLYKTHBHOCTH
HacaXaeHus. .

2. Ha ¢one nanGosee yAauHblX COUETAHUH M [0O3 3JIEMEHTOB NHTAHUA, TaKHX Kak
N—100 K—75 P—15 Ca—375 n N—100 Ca—75 P— 15 (ke akTHBHOTO BeNIECTBa
Ha | ea), npHPOCT CTBOJIOBOH IpeBeCUHBl 32 MepBble TPH TOXA ONBITA B JBA C JHINHUM
pasa npeBLICHA MPHPOCT J:[epeBbeB B KOHTPOJIE, MPH 3HAUATENBHOM YIIYUIICHHUH ofuero co-
CTOSTHUST HaCaKIAeHHsT.

3. Pacxoibl Ha MHHEpadbHYI0 HOAKODMKY COCHLI NDHMEDHO uyepe3 JABa TOAa MOJ-
HOCTBIO OKYNAKTCA CO3LaBaeMoil Haca)kIeHneM JA0GaBOYHOIl [DEBECHHOH, TaxKcoBas CTOH-
MOCTb KOTODOH K KOHILY TPETbero BereTalHONHOI'O MepHOAA MPEBBIIIAeT CyMMy 3aTpaT Ha
COMBUWHHCTBO YAOOPHTENBHBIX cMeCCHl.

4. PesymbraThl HCCAENOBaHUM, a Takxke OGYPHBIA pOCT MPOH3BOJACTBA HCKYCCTBEHHBIX
yrEoOpenuii B Hamiell CTpaHe NO3BOJISIIOT DEKOMEHAOBATH 0o0Jee INMPOKOe 3SKCIepPHMEHTANb-
HO-IIPOM3BOJICTBEHHOE W3YUEHHe IPUMEHEHUSI NMOJKODMKHU- ISl TOBBLIHIEHHS YCTOHUHBOCTH H
POAYKTHBHOCTH 0COB0 LEHHBIX COCHOBBIX HaCaXKJAeHHl, CO3/aBAEMBIX Ha MAJOIIOL0POIHBIX
CBET/ILIX TECKAX JIECOCTENHOH 30HBL

JUTEPATVYPA

\

[1]. C. A. Kasapnaes. OubT MHHEPaJbHOH MOAKOPMKH COCHb B 20-7eTHeM Hacaxk-
nenun. Tpyasl BopoHexckoro rocyxapcTBeHHOro sanoBeAHHka, Boim. VII, 1957, [2]. H. IL
Pemeszos, JI. H Bmkona, K. M. CMupxoBa. DBuosoruueckuil Kpyrosopot asora
¥ 30JbHBLIX 3JEMEHTOB B JIECHBIX HacamieHusix. Tpynsl Mucturyra seca, t. XXIV, nsa-ao
AH CCCP, M.—JI, 1955, [3]. II. H. Ceprees. Jlecuas taxcauus. [ocrec6ymusgar,
.M.—J1., 1953.

TlocTynuna B pegaxunio
26 noabps 1963 r.
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YK 634.0.443

O ®AKTOPAX, ONPEJEJAIOIINX NUHAMUKY 3NUPUTOTUN
CHE)XHOI'O HIIOTTE

B. I AKOBJIEB
(JTenHUNJIX)

Hammn uccnepoBannsi B 1958 — 1963 IT. OCYLIECTBJAAJIHUCL B COCHOBBIX MOJOAHSIKAX
JecHblx MaccHBoB ceBepo-sanaia PCOCP (Jlerunrpapckoii, Ilekosckoi ¥ Hosropogckoit
“oBnactax). HauGosee aeranbHO paGoThl npoBoiuauch Ha 20 HOCTOSHHBIX NPOGHHIX TMJION(A-
nax Tuxsunckoro, Tocuenckoro M JlucHHCKOTO Jiecxo3oB JleHuHrpapckoil oGaactu. Hcecne-
J0BaHHMsA [OKAas3aaH, 4TO SMH(GHTOTHHM CHEMXCHOTO LIOTTe BO3HHKAIOT IPU CTEUCHHHM Orpeae-
JAEHHbIX OGCTOATEJBCTB, CPelH KOTOPbIX BaKHEHWMMH CJAEAYET CYHTATH CKOMJIEHHE BOCIPH-
HUMUMBBIX K 3a00/1eBaHHI0 DPACTeHHH, HajiMuHe HHQeEKUMH ¥ OJArONpPUATHBIX AJs BO3OYyAH-
Teas HOTOJAHBIX yCJAOBUIL.

3abo/ieBaHrAe NPHHHMAaeT STMH(MHTOTHUECKHHA XapakTep B COCHOBLIX MOJOAHSKAX, MMEIO-
HUIX TyCTOTY cBpimie 25 Thic. pacTennii Ha 1 ea. T'ycroe pacnosioskeHle MOJIOAHSKA COCHBI
CmocofeTByeT Gosiee GLICTPOMY HAKONJCHHIO HCTOYHHKA 3apasHOro Hauasja — GOJAbHON XBOW.
BepoATHOCTE 3apaxeHHsi COCEJHHX pACTeniii B 3TOM clyuae yBenuunsaercs. Peskas mud-
¢epedunanua coced MO BLICOTE, NPHCYINAsg TYCTHIM MOJIOAHSKAaM, o6ecHeYHBaeT MUTATENb-
HbIM cyGcTpaToM Bo3GyAuTesst GosesHn Ha Gosee IIUTeNbHb cpok. Kpome Toro, mpu ryc-
TOM CTOSIHMM COCeH Ha BhIpyOke Qopmupyerca TaIyOOKHI H PHINJABIL CHEXHBII MOKPOB, 4YTO
Takxe OJaronpHATCTBYET Pa3BUTHIO CHEXKHOTO LIIOTTE.

B cepennHe OKTAGpST Mbl BBHUIIOJHSIJIM CIENHANbHble HAGMOAEHHS 33 BBLICOTOH HOMHSN-
THA CNODP B BO3AYX H HX NJAOTHOCTBIO NO Mepe VAAJEHHs OT HCTOYHMKA MHQeKuiH. Dbt
CKOHCTPYUDPOBAH CHeHHaAbHLII ITPHOOP, COCTOAMMH M3 6apabaHHOrO BEHTHAATOPA OT TCH-
xpomerpa AccMaHa M YCTPOHCTBA IS, 3aKPEIIEHHs MPEAMETHOrO CTeKaa. DTHM npHGOpoM
NOCTHraJoch NMpocachlBAHHE BO3AYXa W OCakKJIeHMe Ha NPEAMETHBIX CTeK/JaX HaXOAsIUUXCs
B Bozayxe cnop. IINOTHOCT HAXOXKIEHHMS CHOD B BO3AyXe 3aMepsan Ha Beicote 0,3; 0,5 u
1.5 ». MHOTOKpPaTHO IIOBTOpSIEMbiC 3aMephl MOKA3aJH TMOJHOE KX OTCYTCTBHE HA BBHICOTE
0,5 1 1,5 m. Ha BricoTe 0,3 s KOMMUECTBO HX 3aBHCENO OT JHHEHHOTO PaCCTOSTHHS MEXIy
npuGopom u Oamxaiimel CocHOHN, HMelolell MopaxeHHylo xBow. Tak, xo 0,3 M KoJauUeCTBO
CMOp B OJHOM TOJE 3peHus Mukpockoma (ysenudenne B 120 pas) cocrasasggo 20—40 wiT.,
upu yianennu npubopa Ha 0,4—0,5 s Ha crekie OCHApYKHBAJIHCh €NHHUYHBIE CIODE:.
Caenosate/bHO, OPH yAATeHHH OT HCTOUHHKA HHGeKuHn 6odee 0,3 M KOJHYECTBO CHOP
B BO3AyXe MaJo H, BEPOATHO, HEJOCTATOUHO JJs 3apaxKeHUsT DacTeHHi.

IMosyuennble DaHHDIE HOLTBEPKAAIOTCH M DPE3YJbTATAMH MCKYCCTBEHHOTO 3apakeHus
NBYXJIeTHHX CesHIIEB COCHBEl B NHTOMHHKe. MapJ/ieBble MENIOUKH, HAIOJHEHHbIE XBOEH ¢ aro-
TENMAMHA, NOJABEUIBAJM HA KOJBIUKAaX. B 3TOM OnbiTe NOPa’KeHHBIMM  OKAa3aJiMCh JHUIb
CEAHIBL, YIaJeHHble OT KOJBIIKAa He Gosee yem Ha 0,3—0,4 m.

ele MeHblIeH CKOPOCTbI0 PaclpocTpaHsieTcs 3abolesaHue MOCPeACTBOM BO3AYIIHO-
ro muuesns. IlepemeleHve XBOM ¢ WJOJLOHOMIGHHSIMH TIpuba Takmke BechbMa OTPaHHYEHO,
TaK KaK ee INePeKaTbiBaHHe IO TOBEDXHOCTH MOUBHLI CHJBHO 3aTPYLHSIETCS TPaBSHHCTON
PACTHTEALHOCTDIO M NOPYOOUHLIMM OCTAaTKaMU. PacnpocTpaHeHuio ycoxilied XBOM IO BHIPYS-
Ke, npaBJa, HECKOJbKO O6JaronpHATCTBYET CHEKHBEIA IIOKPOB B HauaJe 3HMEl, HHBEJHDPYIO-
IIKMA HEPOBHOCTH ee MOBEPXHOCTHU. .

Teuenne snudUTOTUR CHEKHOTO IIIOTTE 3aBHCHUT OT JECOPACTUTEJBHBIX YCJIOBHH, OIpe-
JNEeNAOIUX TYCTOTY COCHBI Ha BHIpyOKe, MpuUMech HMMYHHBIX K G0JI€3HH JPEBECHBIX  OPO/L,.
3HEPTHI0 POCTa pacTeHui, PasBHUTHE TPABSIHUCTOH M MOXOBOH DACTHTEBHOCTH,

[latunernue HaGMOAEHUsS 3a TeueHHeM O0JIe3HH Ha BO3OGHOBHBIIMXCS COCHOHM BBIDYG-
KaX B Pa3/IMUHBEIX JIECOPACTHTENBHEIX YCJAOBHAX IMOKa3asH HauOOJMbLIYIO PACIpOCTPAHEHHOCTh
i BPELOHOCHOCTL ee B Gopax. B COCHSIKAX KMCIHYHHKOBOM M YEPHHUHHKOBOM H B OJHM3KHMX
K HHM THIax Bpefa OT (0J1e3HH IPaKTHUECKH HET.

B cMewmaHHBIX COCHOBO-GEpPe30BBIX MOJIOAHAKAX COCHA B MeHblell CTeleHu CTPajaer oT
CHEXKHOTO INIOTTE, YeM B YHCTHIX.

HaunbGosiee MHTEHCHMBHO M LIHDOKO CHEXHOE LIOTTE PasBUBaeTcs B GOPOBHIX YCIOBHAX,
TAe COCHAa fBJSETCSH AOMUMHHPYIOLIEHl MOponoH H rie ee BO30OHOBJEHHE NMPOHCXOAHT HauGo-
Jlee yCreurHo.
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Puc. 1. ConocrasieHne 4acTOTEl TOpasKeHHsT COCEH CHEX-

HbIM UIOTTE Ha NOCTOSHHBIX MPOGHBIX TIOWAAAX B THX-

BHHCKOM JIeCIIpoMx03e 3a nepHod 1957—1963 rr. co cpenne-

MECAUHBIMU  MOKA3ATENIIMH  [MIyGWHBI CHEra 3a MapT W

anpenb, TeMNEPaTypoll M  OTHOCHTENBHOH  BJAXKHOCTHIO
BO3JAyXa 3a OKTAOpbL.

I-—4acroTa nopa¥KeHust PpAacTeHHi; 2 — NpPOTHO3:
3 — OTHOCHTeNIbHASL BJAXKHOCTh BO3AyXa B OKTAGpE.

Iotepn, mpuHOCHMEIE SHHGHTOTHAMH CHEXKHOMO LIOTTE B MOJOZHSNKAX COCHH €CTecT-
BEHHOTO M HCKYCCTBCHHOTO NPOICXOXIEHHS, CNATAIOTCS M3 3aTpaT HA 3aKYJAbTHBMPOBAHHE
BbIPYOOK MJIH HX YYaCTKOB, JIHIICHHBIX BO30GHOBNEHMS, ¥ HA AONOJHEHHE JECHDBIX KYJLTYD;
M, KpOMe TOro, BC/ICACTBHE 3HAUHTEJbHOrO CHHXKEHHS MPHPOCTA HOPAMKEHHBIX COCEH NEPHOJK
JIeCOBHIPAIHBAHMS PACTSAHYT.

[Toapoct cocupl Moj mMoMOroM Jeca B MeHbIIefl Mepe CTPafaeT OT CHEXHOLO HIIOTTE.
Ouaru GosiesHu MPHYDOUEHHI' 3MeCH K MeCTaM HAHBOMbLIEH TYCTOTHL NOXPOCTA.

CuexcHoe IOTTe, MOMHMO MPAMOro OTNA2JA COCEH B MOJOIHAKAX, BLI3HIBAET CHUMKEHHe
UpHPOCTa pacTeHuii, 3amep mpupocToB B BeICOTY y 300 TOpaMeHHEIX COCEH, SBJSIOIHXCS
MacTbl0 KyJbTYD, CO3JAHHBIX Mocafxoidl B Goposabt B 1950 r. Ha BbIpyGKe BepecKOBO-JH-
IaiHUKOBOTO 60pa, NMOKa3ald, YTO COCHBI, NOTEPSBIUWE B pe3yJbTaTe 3aG0JeBaHus Golee
50% xBOHM, CHHKAIOT TeKyLMA NPAPOCT IO BHICOTE MPHMEPHO B ABa pasa. OTMeuen yu1ep6,
HaHOCHMBIH COBMECTHBIM JECTBHEM CHEXXHOTO LIIOTTE H BPEJHBIX JECHBIX HACEKOMBIX (IO-
‘OEroBLIOHOB, TOYEUHOH CMOJEBKM W HP.). B NMUTOMHHKAX COCHBI OTHAJ CESHUEB OT CHEXKHO-
r% z;uoTTe B cpenHeM cocTtaBiasger 10—20%, HO B psge ciyuaeB OH MOXKET AOCTHTaTb H
100%. :

Passutne Goseanu TecHO CB3aHO C. MOTONHHIMH YCAOBHAMH. JIa TOMYYeHHs 9eTKOI
KAPTUHB MOTOJAHOH OGCTAHOBKM TO TOfaM HccaemoBaHuit (1958—1962 rr.) Mbr mpoBenu
aHaJH3 [aHHBIX TpPexX METEOPOJoTHYecKMX cTaHumi Jlemunrpanckoir o6mactu. Conocras-
JIeHAe STHX AAHHBIX C PE3YJbTATAMH HATYPHBIX OOC/NEOBaHHH B JECY NOKA3aJo, 4TO yeJIo-
BUS TIOTOJXBI B KDPHTHYECKHE MOMEHTHI PasBUTHS BO3OYIHUTENS -— OCEHBIO IIPH NPOPACTAHKH
CII0P, 3MMOA IIPU PACHPOCTPAHEHHH MHIEHs BHYTPH XBOM W BECHOH B NePHOJ DA3BUTHA
BO3AYIIHOTO MHIENHS Ha XBOE — ONpelefsloT PasMaX BPEJOHOCHOCTH OO0JIe3HH.

Ilo nawmm HaGMOJEHHAM, MacCOBOH BCIBILUKE CHEMXHOTO IWIOTTE NpPEAIIECTBYIOT
ONpejeJleHHble IOTOAHBIE YCI0BHA. BO3HHKHOBEHIIO- BCNILILIKK CNOCOGCTBYIOT OTHOCHTENbHAS
BJIAXKHOCTH BO3ZyXa OCeHbio, Gmmskan k 100%, u cpemueMecsynas TemnepaTypa oKTsbps
BhIllle CPEIHEH MHOTOJIETHEH; BbITafeHHe CHEra HA Talyl0 SeMJI0 NpH TAyOHHe CHEXHOTO
OKDOBA Ha OTKPBITEIX MPOCTPAHCTBAX B MapTe, NMpepblwamumel 50 ca; xoJ0fHas W 3aTaXK-
Hasi BeCHd, KOTAa TasiHHe CHEra PaCTAHYTO, COJIHEUHAsl NOTOJA XapPAKTEPH3YETCH OTCYTCT-
BUEM [OXJeH, cHer TaeT MelJIeHHO H DaBHOMepHO (puc. 1).

[locTynuna B pemaKiuio
15 anpens 1964 r.
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POJIb TEMOEPATYPHOTO $AKTOPA
B HAPYMIEHUU MOKOS CEMSIH BEPECKJIETA EBPONEWCKOTO

B. I. OOHH
(Borauuuecknit uacTHTyr AH CCCP)

Hawn omsitel, mposegeHHsie B 1960 I., NoKasanu, u4To ceMeHa 6Gepeckiera eBponei-
.CKOTO TIOC/Ie TepBOTO (TEnJoro) MepHofa CTPaTH(UKAUWH HadHHasy Jydlle NpopacTaTh B
VCJIOBHAX' XOJIOAHOM CTpaTuduKauud npu TemuepaType 5—6° uwem mpn 0—3°. Oanaxo
(:CTABaJOCh HeACHBIM, Kakoi MO/KHA ObITh TeMMmepaTypa Temofi cTpaTHHKaHH, MOA BO3-
LeficTBYEM KOTOPOIl ceMeHa HayHHAIOT OTKPhIBAThCSA.

C st1oil ueabio B 1961—1962 rr. Gulid [poBeAeHbl CUeNHajbHbIe ONBITHI C CeMEHaMH
.Gepeck/ieTa EBDOMEHCKOTo CeBepHON (JIEHMHIDANCKOH) H I0XKHOI (KpacHopapckoil) pempo-
AyKumit o caepyiouel cxeMe. CeMeHa B TeUEHHE YETHIDEX MECSUEB BLIJEPKHBajM B dall-
wax lleTpn B 1Byx moBropHocTsiX mo 100 ceMsn B Kajoi npu Temneparypax 25, 20, 15,
10, 6 n 0—3° lccaenopaHusi noxasaju, 4TO CeMeHa, HaXONsIUHECs NPH 25, 20 u 0-3°
B Teuemue BCEro MEpuoja CTpaTHOHKALMH, He packpuBaioTcs. -HanGosee ne#crBeHHON A
crpatu(HKaLuK ceMsH GepeckJeTa GBPOMEHCKOr0 OKaszalach TeMmnepatypa -+ 10°. B stux
VCIOBHAX ceMeHa O6eHnx pempoMyKIHMi CNycTs [Ba Mecfilla OTKPLIIHCh Ha 20—21%, a x
KOHIY IepHoja TEmJol cTpaTH(HKALHK COOTBETCTBEHHO Ha 90—73%.

3HaunTenpHo caabee NpoABAseTcd BOSAEHACTBHE CTpaTHOHKAUMM TIpH Temneparype 6
(K KOHIy TIEpBOTO NEPHOZA OTKPELIOch ToMbKO 11—9% cemsan). OAmako OTKpbIBLIHECH
ceMeHa HaudHaJM Tpopacrath — 8—17% X MOMEHTy mepeHoca HX B MOMElleHHe C TeMmme-
parypoit 0—3° (23.V-1961 r.).

Ilocne weTepex Mecsimes TEMMOH CTpaTHQHKAUMM ¢ pasimuHoi Temnepatypod (25, 20,
15, 10 u 6°) ceMeHa OuLuIM mNepeHeceHBl B YCIOBHSI XOMOLHOH cTpatndukaumu (0—3°), rie
‘OHH NPOJAOJIKAMNH OTKphBathed. Yuer 23.VII. 1962 r. mokasal, uTo OTKpbiBAaHUE ceMsH B
ONEITAX C TEMIepaTypoii 25° GbLIO eNMHWYHEIM, B ONBITAX ¢ Temmepatypon 20°—86%,
¢ 15°—93% u ¢ 6°—86%. Xom npopacraHusi cemMsH B 3aBHCHMOCTH OT TEMMEPATYpPHbIX
VC/IOBHi TepBOro nepuofa crpatuéduxaumd Obl pasaumden. -Hamsyuine pesysabratsi npo-
pacTaHus CeMsiH noJyuedsl mpu Temmepatype 10° Ilosxe Hayanm npopacrare ceéMeHa B
ombiTax ¢ TeMnepaTypoi 15° sartem c¢ TemnepaTypo# 20°

Ins BbISICHEHHS, KAaKOU TeMIepaTypHbl PEXHM OKasbiBaeT aKTHBHOe BO3NEACTBHE HA
npolieccH CTpaTudHKANMH CeMsiH GepeckJeTa, HaMK B 1962 I. OblIM NMPOBEJEHB ONBITH 10
pacIIHpeHHOH cxeme. CeMeHa NpOpalMBaJH He TONbKO B damkax Ilerpu, HO W B ropuikax
¢ gHCTHM TeckoM (¢ yuerom aspauun). CemeHa Gepeckiera BLIAEPXKHBAMM MpPH DAa3HOM
pexuMe crpaTHHKaUKK, NePHOLHYECKH, Uepe3 KaXKJAble NOoJMecsiia NepeHOCHIH B YCIOBHA
scqonHoft crpatuourauun (0—3°), B KOTOPBIX OHYM HAXOAHJIHCh JIO FOJHOrO NpopacTaHusl.

CemMeHa, NpoOIUEALIHE TOJbKO XOJOIHYIO cTpatHukauuwo (0—3°), HE3aBHCHMO OT yCJlo-
BHH aspalliy Ha NPOTSKEHHH BCEro NepHOAa ONbITa, HE PACKPHIBANHMCh W He MPOpACTafH.
Ilpu TemnepaType crpaTHdHKalui 6° ceMeHa OTKDHIBAIOTCS OYEHb MELJEHHO M AaJeKo
‘HE TI0JIHO, TIO3TOMY TPOPAcTaloT OdYeHb mI0x0. Jys mepsoro mepHofa CTPATH(HKALMH ONTH-
-ManbHOH sBJsiercs TemmepaTypa 10° [Ipu Takom pexmMe ceMeHa OTKPLIBAKOTCA OGHICTPO
W TOJHO, a NpPH XOpoUIey aspallH NpeAnoceBHas MOArOTOBKA INIEPBOTO NEPHOAE MOXKET
6biTb 3akoH4eHa 3a 15—30 nmuedt. Mayr crpatudHKaUHOHHBIE TPOLECCH H MPH TEMNEpaType
15 u 20° MO cO 3HaYMTeNbHLIM OMO3[aHueM. lloBbilUeHHe TeMmepaTyphl [EpBOro MepHoiz
40 25° cka3biBaeTcsl Pe3KO OTPHIATENbHO KAaK Ha OTKPHIBAHMM, TaK W Ha NPOpAcTaHHH
CEeMSAH. :

o

nOCTyl'lHJIa B pelaKuHBD
24 wmapra 1964 r.
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3A PYBE)XKOM

JECA U JECHOE XO03SMCTBO B MAPOKKO

H. B. JIO'BHHOB, XALIMH ABJJEJIVAXAB

(JlennHrpagckas JecoTeXHHUecKast axafeMusi)

JlecHaa msomans slapokko cocraBaser oxono 8,5 MiaH. ea. Jlec urpaer 6oJbwmyio
PO/Ib B DEryJMPOBAHHH KJIKMATa B CTPaHe, YBeNHUEHHH YDPOMKAeB CeJNbCKOXO35HCTBEHHbIN
KynibTyp H HMEeT TakXe BOJOOXDaHHOE, TIOUYBO3AlIHTHOE, CAHUTAPHO-FHIHEHHYECKOE M.
KypopTHOe 3HaueHHe. (OCHOBHble JeCHHE MACCHBHL pPacNOJIOKeHH B LEHTPAJbHOH dYacTh
crpaupl (B ropax). Hauboaee Gessmecna Teppuropusi Ilpucaxapckoro paiona. Pacnpegese-
HHE JIECONOKPLITOH IWIOM(AAH NO OCHOBHBIM [pPEBECHBIM [MOPOZaM MpHBEXEHO B Taba, 1.

X TaGnuna 1
IMaomans Tromank
Xsoihible nopo.bl JlveraeHHpe TOPOAL
22 % za %
Terpaktunyc aptu-
Kyaata . . . . 950000 23 Beunozenenwiit 2y6 | 1430000 34
Kenp arnanrnue- ¢
CKuH . . . . . 140000 3,5 [Ipo6xoBuiii 1y6 425000 10
MoscKeBenbHuK Apranug cnuHo3a 740000 18
KPacHOTIOAHBIA 240000 '55 Axauus Poame u
CocHa anbuuntickas 65000 1,1 lommdepa 75000 1,6
CocHa npumopckas 15000 0,3 DBKAIUAT 107000 2,4
[uxTta ncnauckad | 6000 0,1 [lpoune 25000 0,5
Wroro . . ' 1416000 | 335 | Mroro 2802000 | 66,5

Beunosesenblil Ly6 BCTpeuaeTCss BO BCEX JIECHRIX DailoHaXx cTpaHsl. [Ipo6KOBhI Ky6 —
0jlHa M3 BaXKHEHIIHX [ 3KOHOMHKH CTpPaHel ApeBecHnx mnopoi. Cpeanuit 3anac ero b
cresom Bospacre — 300 w® Ha | ea, mPOROJIKHTENBHOCTh KH3HH — N0 250 jer. Bosee 80%,
[OJIy4a€MOro CHIPbsT SKCMOPTHPYETCs.

O6wrpHble MIOWAAH BOCTOYHOH 9acTH CTPAHbl IIOKPBITBI KyCTapHHKOM anda (cBbliue
3 MuH. 2a), AaOEM LEHHOE CEHIPbe /17 UeJLI0J03HO-OYMaXKHOH M THAPOJH3KOH NpOMBIlL-
sienHocTH. DoJiblioe 3HalueHHe HMEIOT Jeca M3 9BKAJNHMNTA, HCHOJb3YeMOro KakK ChIPbe JList
UEJUTI0J03HO-6YyMaKHON TMPOMBILLIEHHOCTH, a TakKKe AJIS [OAyueHusi TaHHHHA, 3(QHpPHBIX Ma-
cen u Ap. Keaposbie jleca — OQHH M3 JKHBONHCHBIX B cTpaHe. CpelHuil samac xeipa Ha l e
i coeqom BospacTe 380—400 m3. XossfictBo crpaHel (B TOM uHcele M JIECHOR), JOJr0e
BpeMA HaxoAuBIUeHcss moJd uroM (paHIy3CKHX KOJOHM3aTOpoB, Oblno 3anymeno. [locoe
1IpoBo3rAaleHHss B 1956 T. HE3aBHCUMOCTH BeleHHe XO03fHCTBa 3HAUYHUTENABHO YJyUMHJIOCL.
Dykopomamum opranom sBjasercs [71aBHOe ynpaBieHHe JeCHOTO XO03ficTBA 0pu MuHi-
CTEPCTBE CEJLCKOFO X03dicTBa. OHO OCYLIECTBJSET DYKOBOJCTBO Uepe3 BOCEMb pAHOHHDIX
YTIpaBJieHHl, KOTODHIe, B CBOIO OHepelb, PYKOBOJASAT HAXOASLIHMUCA B HX palOHe JeCHHYecT-
ramu. CTpana OCTpO HY:KIaeTCs B CHELUAANCTaX JeCHOTO X03sicTBa.

B Mapokko HMeeTcs HAYYHO-HCCJCLOBATEJBCKHI HHCTHTYT JIGCHOTO XO3dHCTBA, B KO-
TOPOM YHeHBIE CTPaHbl paspabaThBaloT HauGosee HAcyliHble NPOGJAEMBbl (palHOHANbHLEIE Me-
TOAL GOpbhOLI € BPEIMTEJNAMH, HHTPOAYKLHA HOBBIX UEHHHIX TOPOX, HOBbIE METOABI 3aILHT-
HOTO JlecOpasBefeH s 1,151 NPEAOTBPALIEHHS BETPOBOH H BOJHON 3pO3HH H IP.).

Crenenb MexaHu3alud PaGoT B Jjecy CPaBHUTEJAbHO HM3Kas, B 3BKaJHMITOBLIX Jiecax,
rie npoBOJAT CIVIOMIHBIE JiecoceuHble PYyOKH, MeXaHM3HPOBAHHI 3aroTOBKA, TPeJeBKa H Bbi-
RO3Ka Jeca. B ropHbIX pajioHax npu TpeneBKe JPEBECHHEl U CUycKe ¢ TOp HCMOMB3YIOT.
FA4BHBIM 00pa3oM, BOJIOB, JIOLIAledl H MYJOB.

B Mapokko Jiec He CMAABASIOT, XOT# Ha MHOTHX PEKax BO3MOXHO NPOBEJEHHE CINABA.

KpynHbIM OpraHu3auusiM, KOMMAHHSM M OTAEJNbHBIM HACTHBIM JIHLAM JIeC OTAYCKaiC1
J.eCHble OpraHel (ynpaBJeHHs]) ¢ TOproB Ha Kopuio. O6BEM OTMYCKAeMOro Jieca eXerofno-
BO3pacTaer, OMHAKO MOKAa3aTeJH ero nce emie HU3Ku: B 1962 r.— 950000 4% B 1963 r.—
1000 000 x3; B 1964 r. — 1220 000 43 B 1965 r. — 1250000 A2



Jleca u sccroe xo3aticteo 8 Mapoxko 169

‘Pue. 1. HeGoAbo# NUTOMHUK AAS BLIpAUBAHUS
3BKAJUITA B NCJMITHIEHOBEIX MEUIOYKAaX.

Mapokko 3auiMaeT OAHO H3 NEPBLIX MECT B MHUpPE MO 3arOTOBKE 1 3KCIOPTy AyGOBOH
npo6su. Jlaunbie 3a nocaelHne TPH rofa npeAcrasienst B Taba. 2. C 1964 r. B crpane
BBEJCHIY CTPOrWe TipaBHJa 10 3KCIIyaTauMi npoOGKOBOIO  JAepeBa. Y CTaHOBJeEHbl On-
pellefeHtble CPOKH CPe3a KOphl H MakCHMajbHasf BRICOTa HaHecenus cpesa. Cobawoze-
HUe NPARMI GE3ycAOBHO TIPHBEAET K YBEAHUCHHIO TNPOH3BOAUTENbHOCTH NPOGKOBEIX Ha-
camkaeEril. B Hacroamee BpeMst B MapoKko IIPHMEHIOT TpM OCHOBHHIX BUAA pyGOK —-

Tabauna 2

Otnyex npobru, T
Kateropus

MpobKH

1963 r. | 196t | 1965 v

[epeuynas . | 24744 30799 ‘ 19176
Bropuunas . 7826 06942 11884

Wroro| 32570 | 37741 | 31060

CIUIONIHLIE  Y3KOJECOCEYHbIE, IIOCTENEeHHbIe
i BuiGopouiisie. CHAOIIHBE — TIPOSKTHPYIOT
B 30He NpPOMBIIL/eHHBIX 3aroToBox. LIupu-
Ha JIECOCEK NPH CHJOWIHLIX pyOkax ycra-
HoBjieHa He Coablie 50 m. Dtn  pyOKH
OueHb IMIHPOKO PAaCHPOCTPAHEHBl B 3KBa-
JMNTOBBIX Jecax, NPOH3PaCTAlOIWNX B PaB-
HUHHBIX ycaoBHsAX. Ha ckiaoHax ¢ KpyTH3-
noit ceeiime 25° cnaomHble PYOKH 3anpe-
mweHsl. B ropHbIX yC/a0BHSIX HIHPOKO Op#-
MeHsI0T rocTenenHsle pybku B 3—4 mpue-
Ma, CpOK moBTOpseMocTM HX —5 Jjer. B
fosiee MHTEHCHBHBIX XO3AHCTBAX MPOBOAAT
, BeiGopounnie pySKH.

4 . B mecax Mapokro dacto GbiBaioT mo-
xapel. B 1958 r. B pailone Ariacckux
rop -CHABHEIM MO0XapoM  OBblIO MOPaXeHo
500 Twie; 2a seca. [lpu TywieHHH 0KapoB
HCIMONB3YIOT . CAMOJIETEl U DYy4HBIE TPOTHBO-
noX<aphble HHCTpYMEHTHl. B JecHuuectsax
[OCTPOeHO 45 HabAAaTebHEIX  MOPOTHBO-
NOKapHBIX BBILIEK,,BCE JEeCHHUECTBA CBSA3a-
HBl Teae(OHHOR JuHHMER ¢ paHOHHbIME YI-
PABJEHHAMH M NDOTHBOTOAKAPHBIMU BIlI-
Puc. 2. Keapobuie macaxkaerus B pafione Aapy. kamu (4000 xa).




170 H. B. Jloesunos, Xawmu A60eryaxab

Boabluoe BHHUMaHHE  yAeJaseTcs
[POBEJEHHIO MepOonpHATHH mo Gopbbe
C BpPENHTEJNAMH Jeca, IIHPOKO IpHMe-
HAOTCA AN 3THX IeJell XMMHYECKHe
cpenctBa. 1o 1956 r. B cTpane He mpoB0D-
IMIH MED COJEHCTBHS eCTECTBEHHOMY
BO30GHOBJIENNIO, HE OBIIO W MPOM3BOJ-
cTBa JecHeiX KyabTyp. Ceiluac arum
BOMpocaM yjensercs OGoJbLIOe BHHMa-
nue. B 1965 r. mocaaku necHuIx KyJib-
TYp IIpPOM3BEAEHH Ha IIOWAZH B
21574 ea. Ina nocalox — HCHOJB3YIOT
TJIaBHBIM 0GPa3oM 3BKAJHIT — GHICTPO-
pacTymyio  JApeBecHylo  nHopoay. B
SKOHOMHKE CTpaHBL 3HAYHTENb-
HyI0 POJIb HI'DaeT MOGOYHOE MOJIb30BA-
HHE JIeCOM: 3alr0TOBKa pacTHTEBHOrO
BOJIOCA U3 JIHCTHEB KapJIHKOBLIX NAJbM,
cbop 0pexoB, MAMKHX SAroL u TPHOOB,
oxota H T. A. CO31aHO HECKOJBKO Kpyn-
HBIX  XOSAHCTB 1O  HCMOJb30BaH:HIO
TOGOUHBIX MPOJYKTOB Jec a.
‘OcHoBHasi w9acTb  JOXOXOB B Jiec-
HOM  X03siicTBeé MapoKko — peasnsa-
Udsl NEA0BOH M JIPOBSIHON JPEBECHHE
u ayBoBoit mpoOKH. 3aroToska Ipese-
CHHBl H [POOKH COCPeJOTOYEHA B py-
Kax 4acTHuIX npeinpuHuMaresneil. Kopy
npo6KOBOrO JepeBa 3arOTOBJSIOT, Kaw
1paBusIo, BPyuHYylo. Bece moxonpl OT
JIECHOIO XO3ffCTBA MOCTYNAOT B pac-
nopsiKeHHe rocynapcersa. Okosno 30%

f}ggg;f”i‘z,’;ﬂﬁci%%f“? 7O%Zcﬁ)i?0;y§:} Pre. 3. 3aroToBka 3BKaJHNTOBBHIX [ePEBbEB.
JIbl IpYTHX OTpaciei. : Tabaunua 3
1963 r. 1964 r; 1965 r.
CraTbH 10X010B -
THIC. AHXD. , % THIC. JHXP. | % THIC. RHXP. ’ %
Peanvsauns nenoBok u nposs- : ,
HOH 1peBecHHBl . . .. .| 18063 453 - 21960 46,32 62500 |77,5
Peanusanus nepsuunol npodxu | 17320 44,27 21500 45,38 13423 | 16,5
Peannsauust BTOPHUHOR mpoOKu 1565 3,98 1388 29 2376 2,94
Hajor 3a mparo oxorHl B aecy 400 1,2 480 1,02 520 0,76
Hauxor 3a npaBo pei6HOi#l noBaAK
BO BHYTPEHHHX BOmax . . . . 500 1,2 620 1,3 420 0,51
Hrpad sa GpakonbepcTBO . 200 0,5 160 0,33 120 0,13
Lrpad 3a 3snoynotpedienus B
JECHOM XO03d#cTBe . . . . . 480 1,25 450 1,1 482 0,52
Peanuzauus apesecuoro yras . 238 0,53 248 0,5 285 0,37
Ilpoune aecnnie noxoan . . 725 1,77 638 L15 527 0,77

Baarogapst 60MbwoMy BHHMaHHIO, KOTOpOE YHeqsieTcst B HACTOSLIGE BPEMS JIECHOMY
XO35HCTBY, B NIEPCNEKTHBE HMEIOTCH BCE BO3MOXHOCTH JJISi €r0 WiMPOKOTO DPa3BHTHS.

JUTEPATYPA

{1l H. Y. Taspuaos u ap. Mapokko. [eorpadrus, AH CCCP, Uucturyr Adpuky,
M, 1962. [2]. Manas coserckas >HUMKIONeus. «CoBETCKAs SHUMKAONENHs», M., 1958—
1961. [3]. 9. Pasa, D ruo. CepepHast Apuka Ha MyTH K He3aBHCHMOCTH. COL3KIH3, M,
1960. [4]. Conservation et restauration des sols. Rabat, 1960. [5]. La situation econo- .
mique du Maroc, Rabat, 1965. J6]. La legistation forestiere au Maroc. Rabat, 1957
{7). La forest marocaine. Rabat. 1964. {8]. La eucalyptus’ au Maroc. Rabat, 1963.
[9]. La chenille arpeniese de I’acacia a tanin. Rabat, 1957. {10]. La pisciculture et la
piche dans les eaux continentalis 'du  Maroc. Rabat, 1963. [11]. Le chéne-liege au Maroc.
Rabat, 1964. [12]. H. Lecomte. Des forest de I'Algerie. Rabat, 1957.{13]. H. Lecom te,
Des bois ecologiques. Rabat, 1923. [14]. Service de la defense de vegetaux. Rabat, 19595.

TTocTynuna B pegakuuio
3 mioaa 1967 r.
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O KHUTE A. ¢. IUCEHKOBA «JIECHBIE KYJIbTYPbI» *

Kuura pomyineHa MuHHCTEPCTBOM BbiC-
wiero W cpejHero clelnuaJbHOre o6pasoBa-
uug PCOCP B kauectse yue6HOro moco-
OHA AU J1eCOX03AHCTBEHHBIX (haKyJabTe-
TOB JIECOTEXHHYECKUX H JPYTHX BY30B.

IlepBoe BneuaT/ieHHe OT KHUIH ObLIO OT-
panHeiM. B Hell npuBeneHO JjecopacTHTeb-
Hoe paHoHMPOBaHHE €BPOMEHCKOH 4YacTH
CCCP u Cubupu, faHel TpPHMEPH HCIOJb-
30BaHNUSI KOMNJEKCHON MexaHU3aUHH, ONH-
CcaHa METOAMKa ONpelIeeHHst 3KOHOMHUe-
CKOM  3((EeKTUBHOCTH JIECHBIX KYJBbTYP.

K coxanennto, B npouecce paforsi ¢
KHUFOIl BBIIBHAWCL ee HegocTaTki Ilpu-
BOAMM HekoToprle 3 HuX. Ha 181 crp.
ykasaro: «CucreMa JAeCHBIX KYJIbTYP OI-
pellesisieTcss YCAOBHSIMH MECTONPOH3pacTa-
HMA, B KOTODbIX CO3JAlOTCA KYJIbTYDHI».
Mexny Tem H3BECTHO, YTO OHa XapaxTe-

pusyercs He 3TuM (DAKTOPOM, a Karero-

pHell J1ecoKyZJbTYpHON mJoLlafH.

Ha crp. 183 aBTOop numer, uTO YacTHY-
HBIMH KyJbTyDaMH H2a3BIBAlOTCA TaKHE, KO-
TOpble NMPOBOAATCS B COUETAHUH C €CTECT-
BEHHLIM BO30OHOBJICHHEM Jeca, HUMeo-
IWHMCA y3Ke Ha BbIpYOKax, HO HEYIOBJET-
BOPHUTENBHBIM 10 MOJHOTE MU COCTABY.
B KauecTBe mpumepa TNPHUBEIEHHl H3BECT-
Hble CnoCOGHl YaCTHUHBIX KYJAbTYp AyBa:
kopupopusie (A. H. Moauanosa u B. H.
[y3oBckoro), rycroft KyabTypbl MecTam
JAB. B. Oruenckoro). Bmecre ¢ 3THM YyKa-
3plBaercst CcnocoG BeipamuBaHMsA. Ay6a B
HCKYCCTBEHHBIX KOPUIOpax u3 GwmicTpopac-
TYIUHX nopoj, npentoxenusi H0. B. Kawou-
HMKOBBIM /19 TOJE3AlIHTHBIX NoJoc (CTp.
185 u 266), ruesposoi cnoco6 T. J. Jlbi-
ceHko (ctp. 186) 1 maxe kBajgparTHOe HJH
TIPSIMOYTOJIbHOE Pa3MelleHHe JYHOK MO IJI0-
1agu CTPOUHO-JTYHOUHBIX KyJaeTyp (B. S
Bekueronos), nosBoasioee NPUMEHATH
CKYJbTHBAIMIO NOYBEL BJOJb ¥ TOMEPEK Psi-
noB W mo nmaroHaaw (crp. 189). Tpyauo
MOHATH, KaKOe OTHOIIeHHe K YacTHYHBIM
"KYyJIbTYpaM HMEOT TPH IOCjAefHHe crnocoba.

Ilnoxo H3M0XKeH BONPOC O KYJbTypax
[0/ MOJOTOM Jeca. BH3biBaeT HelOyMeHHE
00'bSICHEHHE aBTOPOM I[PUYMHBLI OTPaHHYEH-
HOTO NPUMEHEHHS TaKuX KYJbTYp B NPak-
THKe (cTp. 182).

Tun KyapTyp, THI U CHOcOG CMeLIeHHus,
COCTAB  KYJLTYD OTOXAECTBJSIOTCA €O
cxemaMu cmemenus {ctp. 251, 253, 273,

* HMsan-Bo «JlecHass npoMblLLJIEHHOCTDY,
M., 1965.

275, 290 u np.). Berpeuatotea ciyuas, Kor-
Ja B KauyecTse NPHMEPA KYJIUCHOI'O CHOCO-
6a CMelleHHss NPUBOAUTCA CXeMa C 1n-
pAdHbIM cMmenieRHeM (cTp. 262). Henpa-
BMJIBHO YKa3aHBI IHKJbl B CXeMax CMelle-
Hua  (crp. 257).

ABTOp CUMTAeT BO3MOXKHBIM IyTeM 316-
JIeBOft BCMAWIKKM HOYBBI YHHYTOMKHTH 3JI0CT-
Hble COPHSIKH, B TO BPeMsi KakK H3BECTHO,
4To JJs1 GopbObl ¢ COPHOfl pacTUTENb-
HOCTBIO Heo6xoAuMa 06paGoTKa MOYBEL IO
CHCTEME YEpHOro Imapa.

Ha crp. 210 pexoMennyercss BCmaxau-
HYI0O OCEHbI0 MOUBY OCTaBAATb JO BECHBL
HebopoHoBaHHOK. OMHAKO HE MOXKET 6hITb
e[IHHOTO pelenra A9 BCeX JECOPacTH-
TeNbHBIX 30H. MHOTOUHC/IEHHBIME HCCIERO0-
BAHMAMH J0Ka3aHO, 4TO B paloHax c Ma-
JIOCHEXKHBIMH 3HMaMH, TAE [0 YCTaHOBJe-
HHSl CHEXHOTO TOKPOBa HaB/0anTes
CHJbHBIE MOPO3Hl, OCEHHIOI0 BCHALIKY He-
06X0/IHMO NPOBOAUTL BMecTe ¢ GOpoHO-
BaHHeM. )

Ha ctp. 250 ykasbiBaercs, UTO B CYXHX
6opax JecocTenHoH 30HBL 06paboTka mOY-
Bbl, KaK TpPaBWJO, NMPOBOAUTCS MOJOCAMHU
WM miomankaMu pasmepom 0,5X05 .
C/ieflyeT OTMETHTb, UTO B TaKHX YCJIOBHAX
MeJKHe IVIOUaJKH, KaK NpaBIvio, He npH-
MEHSIOTCS, a eCIH 3TO HMEJ0 MeCTo B OT-
JeNbHBIX Clydasix, TO He AdBaJjo IIOJIOXKH-
TEJBHBIX PEe3yJbTATOB.

IlepBoHauampHON  TYCTOTOH  KYJABTYD
NDHHATO  CYHTAThb KOJHUECTBO MOCEBHBIX
WM IOCaNOuYHBIX MecT Ha 1 ea. ABTop
BBOAMT HOBoe moHsTHe: «[lom rycroroi
HOCaZKy IOHMMAIOT KOJNYECTBO HOCanou-
HOTO MaTepHasd, BHICAMEHHOr0 HA eJIMHH-
uy niowand (o6buHO HA ea), a MOX Tyc-
TOTOH MOCEBa — KOJNMUECTBO CeMsiH (0Gbru-
HO B KHJIOrpaMMmax), BBICEBAEMBIX TaKikKe
Ha 2a» (ctp. 204). VsBecTtHO, 4TO B OJHO
MOCEBHOE MECTO BHICEBAIOT PA3JHYHOE KO-
augectBo cemaH (2, 5, 10, 20). Ecau co-
IJIACHTBCST C aBTOPOM, TO Y4aCTKH C OAHHA-
KOBBIM KOJIHYECTBOM MOCEBHBIX MECT, HO C
Pa3HBIM KOJHUECTBOM BLICESIHHBIX CeMSIH
HYXKHO OTHOCHTb K KyJAbTypaM ¢ pa3fuuy-
HOH TepBOHAYaJMbHOH TyCTOTOH.

Bbi3piBaeT cOMHeHMe HaJjuuue MpHCTeN-
HEIX GopoB B JecHo#t 3oHe (cTp. 253).

HenpaBuabHO HCTOMKOBBLIBAETCS — METOR
MHTPOAYKUHH C TIPefBaDHTEeJbHBIM H3yue-
HileM [MOBEIEHHs] MOPOA B MOCEBHBIX TPS-
Jax, JApeBeCHbIX WIKOJaX, [IeHApoydyacT-
xax (crp. 281). HurpoayuupyeMnoie pac-
TEHHS BHIPAIIHBAIOTCS B MHUTOMHHKAX H
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OEHIPOYHACTKaX TOJBKO C LEAbld HX H3y-
YeHMs, a He JJi Nepecajku Ha JIeCOKYJb-
TypHyro mJjomaib. BruiseiBaer rayGokoe
COMHEHHe HeyNauyHbll IPHMep K yKa3aHHO-
MY METOLY.

B npoTUBRONONOXKHOCTD OBWIENPHHATOMY
MHEHHIO, 4BTOD YTBEPKIAET, UTO KYJIBTY-
pPbl  3K30TOB  CO3JAlOT I[OCEBOM  CeMsIH
(cTp. 282). Ho mnpm HeXocTatke ceMsn
¥ c1aBoi H3YHUEHHOCTH B HOBBIX YCJAOBHAX
3K30Tbl, KaK IPABUJIO, BBOLSIT B KYJABTYpHL
M0CaAKON MOTOMY, 4TO KYJbTYpbl, CO3LAH-
Hblé MOCEBOM, HMEIOT CJIalhlfl pOCT 1 MeHee
YCTOMYHBB! NPOTUB HEGNATONPHITHBIX YCJI0-
BUH BHeMIHeH cpeibl B NepBble rogbl. Kpo-
Me TOro, /Ui IoceBa Ha JEeCOKYJIbTYPHYIO
mIomane TpeGyeTcsl 3HAYUTENILHO GoJibile
[IOCEBHOTO MaTepuaJja.

JlecopacTuTenpHble YCIOBHSE A KYdlb-
TYP COCHbl Ha BHIpPYOKaX peKoMeHjyercs
KJ1acCHOHIMPOBATL N0 IPOH3BOLHTENLHOC-
TH (IVIOAOPOJMIO) ¥ BJIAXKHOCTH IIOYBBL
(no I1. C. Torpe6HsKY), a TakmKe 0O H3-
MEHEeHMI0 Ha3eMHOro IOKpoBa Ha BBHIDYO-
kax (mo M. C. MesnexoBy) — crp. 248. Jlas
YCJIOBUH JIECHOH 30HBI M CEeBEpHOH Jiecon-
crenn kaaccudukauua B. H. Cykauesa
noka camasl TouHasi. B pomosmenue Kk Hed
1pH KAacCHPUKALUM JIECOKYJIBTYDHBIX MJIO-
waaefl Ha BHIpYOKAX Uesaeco0o6pa3Ho yuit-
THIBATb H3MEHEHHS] HANOYBEHHOIO MOKPOBa
no M. C. Mexexosy.

HsBecTHO, uTO BHIPY6KH BO30GHOBJISA-
IOTCSl  eCTeCTBEHHBIM HJIH HCKYCCTBEHHBIM
nyrem. Ha crp. 177 nanucano: «BruipyGku
C HeYIOBJETBODHTEJBHBIM 110 MOJHOTE ec-
TECTBEHHBIM HJIH IOPOCAEBHIM BO30GHOB-
JIEHHEM... TPeOYIOT TIOMOJHEHHS HCKYCCT-
BEHHBIM MyTeM». Passe mopocieBoe Bo306-
HOBJIEHHE HE OTHOCHTCSI K €CTeCTBEHHOMY?

B kuure ectb nmportuBopeuus. Hanpuwmep,
Ha crp. 198 ykasmBaercs, uto mHauGouee
4acTO pacCTosHue MeXAY DAAAaMH Ha uep-

HO3EMHBIX IOYBAX HPHHHMALT 2,5—3 4,
Ha KalTaHOBHIX —4—5 M, a HeCKOJAbKH-
MH CTPOKAMH HHXKE JaeTCsl NPOTHBOMNO-
JIOKHOe TmosicHenHe: «Ha 6eguslx moupax
paccTosiHHe MeXAy DPAAAMH H MEXAy ce-
SIHIaMKH B DSIIaX yCTaHABJIHUBAIOT MeHbIIe,
yept Ha 6oraThiX».

Ha crp. 223 aBTOp mHuweT: .. KyAbTy-
PBl, CO3AaHHBIE TOCAAKO, B IEPBHIE TO-
Lbi GpiBaloT Gosee CTOMKM MPOTHB Hebia-
TONDHATHLIX YCJIOBUH BHELIHeH Cpemnl W
06/1a1a10T Gonee -GBICTPBIM POCTOM, UeM HO-
ceBbl». Ha crp. 282 moxasmBaerca oGpat-
Hoe:- «Ilpu mepecajKe CestHIEB U3 MHTOM-
HHKA B KYJbTYDPHl 4acTo HabJOLaeTcs 1o-
HHXKeHne I[IX MOPO30CTOHKOCTHY.

Berpeuaiotess ciydyam MCKa)KeHHS  faH-
HBIX JIUTEpPATYPHBIX HCTOYHHKOB, HATpH-
Mep, ykasauuwe npog. B. B. Oruesckoro
O NPOJLOJ/DKHTENBHOCTH (hasel (OPMHPOBA-
HHsl JApeBocTos, pekomenpaumi 1lfunos-
CKOH JIECHOH OMNBITHON CTaHIHH O BOCCTA-
HOBJIEHHH 1y6a Ha BEIpyOKax.

Hckaxena obmenpuHsiTasi —TepMHHOJIO-
THS ¥ JONYIIEHO MHOTO omeuatok. Hanpu-
Mep, 4acTo ynoTpebJsIOTCs CA0Ba: «apean
pacnpocTpaHEeHHsI», «apeaj eCTECTBEHHOro:
pacnpoCTpaHeHHua»; «Ha KamKIyl0 IO aL-
Ky BhICeBalOT no 25—50 cesiHues ayba»
(cTp. 186); «..cesiHIEB ed BEICERAIOT H4
20-—25% OGosbite, ueM CeMAH  COCHBI»
(ctp. 206); «mouBy m[OX JecHBIE KyJbTy-
pel  cOpabaThIBAIOT... JeCHblMH OOpO31a-
MH HMJAH OOJOTHO-KYCTADHHKOBLIMH IJyra-
mu» (crp. 251).

IlpuBefieHHBIX DPHMEPOB  HOCTATOUHO,
4TOOLI CYJAHTb O BO3MOXKHOCTH HCHOJb30-
BaHusl KHHCH B KayecTBe yyeGHOTO IOCO-
6usg. .

IIo HameMy MHEHHIO, K COCTAB/JCHHIO:
CeUMAaNbHEIX YUeGHHKOB U y4eGHBIX M0CO-
Onit HeoOXOAMMO TpHBJEKATb INHPOKHE
ABTOPCKHE KOJJIEKTHBBI.

H. B. Tpewmescxnii,
E. H. Haymenxko,

E. HU. Enbkora,

P. HU. Ileproxkuw,
A. H. DbBaraaj,

B. K. Monoe,

B. I. Ularanos.

(Bopouexcekufi  siecoOTeXHHUECKUT
HHCTHTYT).
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HOBBIE KHUTH 3A PYBE)XOM

BaBapckoe H31aTeNbCTBO CEIbCKOXO3sH-
CTBEHHOH JsuTepatyprl (r. Mionxed, DBa-
3enb, Bena) cosmectao ¢ ®AO OOH su-
TyCcKAaeT ABYXTOMHBIE TPYN N0 HHBEHTApH-
3aHHMH  JIECOB, HANMCAHHBIN  JAOKTOpaMH
‘@, Jlew n K. Xamaep (F. Loetsch and
K. Haller). Ilepsmiit Tom «WusexTapusa-
uun Jgecos» («Forest Inventory») ofpeMoM
450 crpanny Boimea B 1964 r. na Hemew-
KOM M aHIJIHACKOM sI3BIKax. DTOT TOM CO-
IepXKWUT BBefeHWe M fABa pa3hesa — cra-
THCTHYECKMe METOAB TaKCALUM M [PHMe-
HeHHe  A5DOCHUMKOB B HHBEHTAPU3ALHU
JIECOB.

B ofwmupHOM BBEHEHHH aBTOPbl HAIOT
XapaKTepUCTHKY OCHOBHBIX MeTOAOB HH-
BEHTAPU3ALHH JECOB B PAa3JHUHBIX TPyli-
nax crpaH mupa, HauuHas ¢ XVHI—XIX
cronetui. OTMeyeHo, UYTO B  CTpaHax
yentpaabHo EBponnl NepBHUHBIMH  YUeT-
HEIMH €QHHHLUAMHK SBJSIOTCS HaCaxKAeHHs
(BBLAENE) MaJlblX PasMepoB, KOTOpble 3a-
TeM IPyNIHPYIOT B 00Jee KpyHHbBIE YYeT-
HBle eAMHHUB — KBapTaJbl, YpouHila, Mmac:
cuppl. C pocroM TpeBOBaHHMU K TOYHOCTHU
TaKcaluy 3anaca H INIPHpPOCTa IJ1a30Mep-
Hble METO/BI 'CTa/H 3aMeHATb IMepevyucIu-
TenpHOM W H3MepHTeNbHON Takcauuel, 6a-
supylolnefics Ha HCNOJAb3OBAHUM MaTeMa-
tiueckoit cratuctuku. @, Jlenw w K. Xan-
Jlep OLEeHHBAOT MeToX bDurrepinmxa xak
cTo60OBYI0 Bexy [porpecca HHBEHTapwu3sa-
IHY JeCOB. DTOMY METOAy TOCBSIIIEHO
400 paGoT, OMyGJIMKOBaHHBIX 3apYyOeKHbI®
MH aBTOPaMH. .

JpyruM myTeM LII0 pa3BHTHE MeTOJO0B
YHBEHTAPH3allMA JIECOB B CKaHAMHABCKHX
cTpaHax. TaM y4eTHBIMH eAMHHUAMH CJy-
at OoJsiblliMe NJOMIAAY, AO NPOBUHIUA
B nejom. B Ileeunu, ®uuaaugun u Hop-
BEeTHH OCHOBHOU cnoco6 HHBEHTapHU3auun
secop — crarucrrgeckuii. B CIHA wnu-
BEHTAPU3ALUS JIeCOB HauaJjach TOJbKO B
XX Beke, KOTjJa METOJbl MaTeMaTH4ecKOH
CTATHCTHKH YIKe TOJYYMAH JOCTATOYHOE
pasguTHe M OblIM BHEADPEHBl B JIECHYIO
HAyKy eBpOMefiCKUX CTpax. 3Aech Hame-
THJIACh HOBast TeHAEHIHs1 B HHBEHTApH3A-
LHU JIECOB ~— JJIsSi KPYMHBIX YUeTHLIX eIH-
HHI TOJIy4aTb JAHHBIE CTATHCTHYECKUM
METOJ0M, OXBATBIBAA  INEPEUHCIUTENBHON
takcauueit 0,03—0,1% obumess maomagu
(10 ZpyruM aMepuKaHCKUM  [aHHBIM B
pane cayuaes — o 5—10%), ans manamx
CVHHUI] — IPUMEHSATb [JIa30MEPHYI0 TaK-
canuio.

HauGosbluiee MecTo B CBOEH KHHre aB-
TOPB! 'yIENUJH MaTeMaTHUeCKOM CTaTHCTH-

K& # TNPHMEHEHHIO CTaTHCTHYECKUX MeTO-
I0B B WHBeHTapuzauuu JecoB. OHH jawoT
ofpejesneHde  TOHATHS  «CTATHCTHYECKas
COBOKYIIHOCTbY M MOSICHSIIOT OCHOBHBIE Ma-
paMeTpbsl ee — cpejHee apuH(MeTHYeCKoe
3HAUEHUe, MaTeMaTHYeCKOe  OXHAaHHe,
cpegHee  XBaJpaTHYeCKOE  OTKJOHEHHe,
cTaHpapTHas ownbKa, Ko3(pGhHLUUEHT Bapb-
HpPOBaHHs, PsAlbl paclnpefeseHHs W HX Xa-
pakTepHCTHKH. Jcrnoab3ys — HepaBeHCTBO
Yeonimiesa, ©. Jlew u K. Xaanep Bbiumc-
JIMJIH BepOATHOCTH PACIpeAeseHHs BEJHYHH
MO ABYM 3aKOHAM, OTJIHUHBIM OT HOPMafb-
HOTO: JJsi pachpeflesienHss Jio6oro THOA
H U MOJAAJBHOTO paclpefefieHds.

Bropeim, mocne maTeMaTHUYeCKON CTATH-
CTHKH, BAXHDLIM [OCTHXeHHEM B HHBEHTa-
pnsaunu aecop . Jlew u K. Xanep cuu-
TAI0T HCIOJb30BAaHHE MaTepuaJoB a3po-
$HOTOCHEMKH.

Bo Bcex cayyasix, KOTAa €CTh a3po-
CHUMKH, WX HCNOJB3YIOT A4 pasbubku
JIeCHOTO MdcCHB2 Ha CTPATH M JJA Bbifo-
pa miomagox. CrpaThl (c/oM) NpenCTaB-
JaA10T coBofi yyacTkH Jeca, BbIJeJsgeMble
N0 XapakTepHEIM TIpH3HAKaM — 3amacam,
nmopoaam u T. n. TeppuropuaipHo pa3od-
LEHHbIE YYaCTKH, MMEOIiHe CXOJHbE hpi-
3HaKH, OOBEIUHSIOT B OAHMH .cTpaT. Mame-
penns Ha IJIOWAJKXaX M JeHTaX 4acTo HO-
CIT CMeIIaHHBIA XapakTep, TaK, HampH-
Mep, B HaType ONpefefiAioT [AHAMETPH
CTBOJIOB Ha BhICOTE TPyAH H UYHC/IO Je-
peBheB, 4d BLICOTHl JEPeBbEB, AHAMETPLI
KPOH H COMKHYTOCTb II0JIOT4 H3MEpsioT
H4a a3pOCHHMKAaX. 3amnacel APeBeCHHH HA
NAOIaAKAX M JIeHTaX  ONpeaendioT Mo

- crellHadbHbIM  O00bpeMHbIM  TabaumaMm  C

IBYMSL BXOJAaMH  (OMAMETPbl M BBICOTH
JnepeBbeB).

B xonme paspgena aBTOPH OPUBOASIT
obumnpHyio Gubauorpadu u3 260 Hanme-
Hosauu#i. K cokaseHnlo, cpein HHX HeT
HY ONHOH pYCCKO# paGoTH, XOTd oO6IIe-
H3BECTHO, YTO pYyCCKHe YUYeHble BHeCJH
GoMBIION BKJAL B pasBHTHE Kak oOuleil
TEOPHH MaTeMaTHyeckoyl CTaTHCTHKM, Tak
W ee MpPaKTHYeCKOro MNpPUAOMKKeHHS.

B paspmefe, MOCBSILIEHHOM HCHOJB30BA-
HHIO MarepuasJoB a3podOTOCHEMKH I
HHBEHTApH3alluk  JIeCOB,  aBTOPHl MAW0T
KpaTkue CBelleHHsT 00 a’podoToCheMOu-
HOM Tmpouecce, MpPUMeHsAeMBIX MaciTadax
(vame Bcero Jexamux B Npelesax
1: 10000 — 1 : 20000), 3sHaxoMAT CO CHeK-
TPaJbHEIMK ~ XapPAKTePHCTHKAMH a3pollje-
Hok. &@. Jlew n K. Xannep oTmeuaor n0-
cruxkedusi Coserckoro Corsa B paspa-
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GoTKe CIeKTPO30HAJbHOMH aspoforo-
CBEMKH,

JloBoJbHO NOAPOGHO B KHHIe ONHCAHM
CTIOCOOH! IIOJIYYEHHSI CBEIEHHH O pas/ui-
HbIX KaTeropHsax MNJOWAAedt 1O a3POCHHM-
kaM. Ilns pasBHBAIOIUHXCS CTpaH Asuu w
Adpukd aBTOpH DEKOMEHAYIOT He CILIOII-
Hoe KaprorpadHpoBaHue, a KOMOHHHPO-
BaHHble CNOCOOH, COHETAWUINE HCIOAB3O0-
BaHHe a5pPOCHHMKOB U  CTATHCTHUECKHX
BBLIOOPOK, W paccMaTpuBaldT TpH crnocoba
YaCTUYHOH BHIGODKH: 1) C MOMOMWbBIO NpU-
spauroro wabmona (pasmepamu 9 X 9 cu),
HaKJajJblBa€MOr0 Ha LEHTPaJbHYK uacTb
JIEBOTO A5POCHHMKA KaxKJIOH CTepeomapsi;
2)  JHHEHHBIX nepeceueHuit  (transect
devices), Korma MmJIOWlafK CHAYAJa 3aMe-
HAIOT JJUHAMM JHEME; 3) TOUeuHoHd na-
gerku (plot sampling devices).

Ilpu paBHuHHOM peJbede, T'Ae OTHOCH-
TeJbHble - [IpEBBIIIEHMST He MPEBOCXOAAT
3—4% BmicOTEI  aspodoTorpadrpoBanus,
omiMGKH B OlleHKe IJOIMAfedl Jexar B
JONYCTUMBIX Npefenax. [ns ropHblx Tep-
PHTOPHH HeOOXOZMMO BHOCHTb TOMPaBKH.

JlecHoMy AeMpPHPOBAHMIO AIPOCHHM-
KOB, OCOOeHHO ONpefe/eHHI0 3amnaca, 4B-
TOPH YHEAsIOT [/aBHOE BHUMAaHWe B 3TOM
pa3aene KHUTH.

[ns onosHaHusi [ApeBeCHBIX NOPOA 0O
thorousobpaxkeHHo 3a py0exOM NDHHATO
HCMOAb30BaTh 8 AemHMGPOBOUHEIX MPHU3HA-
KoB (0e3 noppasieseHHs MX Ha MnpsiMble
H KOcBeHHBIE): (opma H306paKeHHdA; pas-
MepBl; TOH; TeHHM; TeKCTypa; Y30p, MM
IIOBTOPSAEMOCTb XapaKTepHBIX dYepT H300-
paxKeHMs; DACIOJOMKEHHe NAHHOTO O0beK-
Ta cpexd APYIHX; acCoUMallisi, HaH code-
TAaHHE OJHIX [PeBecHBIX TNOpPOx C ApY-
THMH, 4 TakXe KYPTHHHOCTb B H300paKe-
HHUH JlepeBbeB. Ilpu olenke AeHIH(POBOTi-
HBIX TIPH3HAKOB HeOOXONHUMO YUHTHIBATH
dQeHoJoTHIEeCKOe COCTORHHE HacaXk/JeHuh o
MOMEHT a3p0POTOCHEMKH.

BosMOXKHOCTH — ONpeleseHHs BHIOBOTO
cOCTaEa HaCaxAGHHII 1O  YepHO-GeablM
23POCHHMKAM aBTOPBI DACCMATPHBAIOT ]S
TpexX KAHMaTHUYeCKIIX 30H: ceBepHbIX (0o-

peasibHLIX) JeCOB; JIECOB YMEPeHHOro mof-

€a W TPOMHUECKHX. )

B cesepubix Jecax, rge HaGop apesec-
HbIX MOPOX MaJ M YHacTo BCTPEHaloTCs
GoqbLIHe TIJIOIMAAN OMXHONOPOAHBIX HACcax-
neunfi, AemudpHPOBAHNE BO MHOTHX CHy~
43X [JaeT BIOJHE  YJAOBAETBODHTEAbHbIE
pe3y/asTaTel, B Jecax yMepeHsoro nosca
HMEIOT MECTO pasJyiuyHble YCJOBHSA, M Ha-
CAXAEHHST MOTYT ObITH NPOCTHIMH H CJOXN-
HbiMH. [loaTomy JAemudpupoBaHHe HepHO-
Genpix  aspocHmmxoB (M = 1:10000 —
1:15000) naer pasHbele pesyabTaTe. B
TPONMHUYECKUX JecaX, TAe B COCTAB Hacax-

ndeHuit BxonuT 40 100 JHCTBEHHBIX NOPOJ,
onmpeaesieHHe MX COCTaBa CHJAbHO 3aTpyad-
HeHO. 3Jech MPHXORUTCS OTPAHMYHBATHCS
yCTaHOBJEHHEM JIHIIb THNOB HacaxKAeHui.

ViamepuTensHBIMH METOLAMH OIPejes-
0T BBHICOTHl /JPEeBOCTOEB. H COMKHYTOCTB
noaora. Jlas onpeneneHHs 3anaca Hacax-
JeHuil aBTOPbl NpeAJaralT  HeCKOJbKO.
crnoco6oB. OCHOBHOH cmoco6 HaXoxJAeHHs
BaJOBOro (oOllero) 3samaca IO a3pOCHHM-
KaM fasrpyercd Ha NpPUMEHEHVH Cleluanb
HBIX BO3AYWHO-06BEMHBIX TaGJul, Haca-
nenuit (Stand aerial volume tables). Bxo-
damMy B TabauLel CJayXaT Hanboabmas
(v cpemusia)  BHICOTA HACAXKAEHHH N
COMKHYTOCTb nosora. Taxue Tabuuuer co-
CTaBASIOT A OTAenbHBIX mnopox (CUIA,
Kanana) m ans pAga NOpPOX CYMMapHO,
KOrJa B CMEWaHHbIX HaCaXKAGHHAX HEBO3-
MOXKHO YCTAHOBHTb NpeoGaJaillyio I10-
pony (rporuueckne Jeca). Bosaymno-
oObeMHble Tabauupl HAXOAAT NpUMEHeHHe
I YIOPOIIEHHBIX FPOEKTHHIX pabor B
CIIA, Kanage, Hpawe 4 TpomHYeckux.
crparax. OuuOKkuy B ONpefeseHHU 3amaca
MO HHMM JOCTHralOT OOJBIMX BEJIHTHH —
1o 30—509%.

Onnn u3 naparpadoB KHUTM NOCBSIILEH
HCMIO/b30BAHHIO BEPTOJETOB JJsi HHBEHTa-
pu3alu JIeCOB M BhijeseHHs crpar. As-
TOpHl CCHINAIOTCA Ha AaHajJorH4Hble pabo-
Tel, nposoAuMble B CoBerckom Cotose.

Kacasicb cTomMocTH  as3pooTOCHEMOU-
HBIX H  HHBEHTAapH3ALUOHHBIX pa6or,
®. Jlew u K. Xannep orMmedaior Gosbuine
K062 B CTOMMOCTH, OTHECEHHON K
eJIHHMIe TJIOMANH, B 3aBHCHMOCTH OT
MHOrMX @axropos. IIpuMepHas cTOMMOCTbL
camoit a’pocheMkn (1 kmM2) JleCHBIX Tep-
prropHit pasmepom 3000 xmn2 (300 Thic. 2a),
Buironusiemoit  ¢pupmamy CLUA, Ha nan-
XpOMATHYECKOH  a3ponsieHKe  COCTaBAAeT
(B Avasnapax) 220 npun  macmrabe
1:20000; 3,70 mpu 1:15840; 4,40 npn
1:12000; 5,10 mupun 1:9600; 6,90 npwu
1:7920. :

B xonue TtpeTbero pasjena KHHTH NpH-
BeJeH OOIUMDHBEIY COMCOK JIHTEPATYPHBIX
HCTOYHUKOB WO a3pOMeTOfaM, COCTOSURHIT
u3 329 naumenoBauufl, B ToM umcsae 6 pa-
60T COBETCKHMX aBTOPOB.

Bropoét ToM Tpyna @. Jleua u K. Xaj-
Jgepa OGyaeT MNOCBAINEH OMHCAHHIO Jeco-
PAacTHTENLHEIX YCJIOBHH, olenke cofpaH-
HOH HHdboOpMauWH; OpPraHM3aUHH H BBINO.I-
HEHHIO HHBEHTApH3alMM JIECOB; MIaHIPO-
BAHHUIO HauboJjee 11eJecoobpasHbiX Mepo-
NPUSTHE AT KOHKPETHOrO JIECHOTO Mac-
cuBa; 0630py MeTOJAOB  HHBEHTAPH3aUUR
JIECOB, IPHMEHSEMBIX B pa3AHYHBIX CTpa-
Hax MHpa.

C. B. benos.
(JlenHUMJIX).



U3BECTHSA BBHBICIIHX VYYEBHbBIX 3ABEJNEHHUMN

Ne 1 JECHOM J>XVYPHAJ 1968
IOBUJIEN
IOBUJIEN
npoteccopa MAKCUMA JIABPOBHUYA JBOPELLKOTIO
27 auBapsa 1968 r. ucnoanuaocs 70 jer Makcum JlaBpoBH4 - MHOrO CHJA OTAan

€O JIHA pOXAeHHS U 43 roja NMPOH3BOACT-
BEHHOH, HaYYHO-NeJaroTHIecKol 1 ob1ecT-
BEHHOH JeATEJIbHOCTH 3aBelylollero xa-
denpoil JecHOM TakcalUy M JIECOYCTPOHCT-
Ba [IOBOJIKCKOTO JIECOTEXHHYRCKOTO HMHCTH-
TyTa, AOKTOpA CEIbCKOXO3AHCTBEHHBIX Ha-
yk, npodeccopa Makcuma JlaBpoBHua
HBopenxoro.’

B 1925 r. Makcum JIaBpoBHU 3aKOHUHJI
KasaHcknil MHCTUTYT CeJbCKOro Xo03aHcTBa
¥ JIECOBOACTBA, T'Ae NPH Kadeape JEcHOH
Takcallud OH GBI BHagafle CTYNEHTOM-BEHI-
nBuxeHueM, a ¢ 1926 r. mo 1929 r. — ac-
nupaHToM. B nepuox NpOXOXKIAeHHs AaCIH-
paHTypsl ¢ 1928 r. oH mocTynaer accu-
CTEHTOM Ha kadeapy JeCHOH TaKcallud u
necoycTpoiicTBa [10BOMKCKOrO JIECOTEXHil-
4ecKOro WHCTHUTYTa, TAe paboTaeT [0 Ha-
CTOSIIIEr0 BpeMEHH. .

3a TpH € NOJOBYHON NECATHIETHH TPY-
I0BOf AeAaTeqbHocTH Maxcuma JlaBpoBnua
B IIJITU o cran AOKTOPOM CEJbCKOXO-
3AMCTBEHHBIX HaYK, mpodeccopoM, 3aBenylo-

wuM Kadenpoi. Maxcum JIaBpoBHY BHEC

HEMANyIo JIOJI0 CBOEro TPyHAa B pasBHTHE
AECHOTO MHCTHTYTa [IOBOJIKBSA.

Maxkcum JlaBposuu JIBopeuxu#i — BHI-
COKOKBaJqH(MHUIUPOBAHHEIL M IIMPOKO 3py-
IHPOBAHHBIA JIEKTOD  BGLICUIEH IIKOMBL M
JIOBHMBIEL HACTABHHK CTYJAEHTOB. H aClH-
padToB. Ero Jexiuu BCerfa OTJHIAIOTCS
ray60KuM — UIefiHO-TEOPETHYECKHM  colep-
JKaHMEM, XOpoiell JAOXOXYHMBOCTBIO H TeC-
HOM yBASKOH C COBPEMEHHBIMH HaydHO-
IPOH3BOJICTBEHHBIMU JOCTHKEHHSIMH.

Hayunasi HanpaBjieHHOCTh HCCAEKOBANHA
Maxkcuma JlaBpoBuya ONpejesusach eme
CO CTYNEHYECKHX M  aCHHPAHTCKUX JeT.
PaspaGoTasubil MM TOTAa Cnocob onpene-
JICHHS. TIPOLEHTa TEeKYILEero mpupocra CTBO-
Aa 1O BeJIHUHHE €ro JHHEHHOro MpHpocTa
TOMYUHA BHICOKYO OleHKy npod. M. M.
Opsora M Obll1 NOMelied B yueGHHK II0
aecuoir Takcauuu. C Tex mop Makcumom
JlaBpoBuueM HanucaHo 75 HayuHblx pagor,
u3 KOTOPBIX 66 OmyOJHKOBaHBI.

N

TEXHIUECKOH

MOATOTOBKE WHIKEHEPOB JIECHOTO XO3SHCTBA
H MOJOABIX HayuHsIX pa6oTHHKOB. IIpu xa-
dempe WM CO3RaHA JECOTAKCAlMOHHAS
wxona Cpennero IToBosiKbsl, akKTHBHO pa-
6oTaeT KPYKOK CTYIAEeHYeCcKoro HaydHoro
obmiecTBa. XapaktepHbl a8 lo6uaspa
yAMBHTENbHAST CKPOMHOCTb W THPOCTOTA B
oGpalleHnH, TOTOBHOCTb IIOMOYb HE TOMb-
ko paboTHukam cBoeil kadedph, HO H
HayusbIM pafOTHHKAM JADYrux hakysbTe-
TOB HHCTHTYTa.

Maxcum JIaBpoBHY  SIBJIeTCS  TICGHOM
sxcnepTHOH komuccun BAK, pefaxuuoHHOH
KoJIerH) «JIecHOro . XypHasay,. laydHo-
cexuHH L OocyHapcTBeHHOTO
KomuteTa JecHoro xoasicrea Cosera Mu-
nucrpos CCCP.

MakenM JlaBpoBHY — yuacTHHK Bennxoft
OTeuecTBEHHON BOfHB. 3a GoeBbie 3aciy-
rM mpH ocBofOMcieHHH Dyjamemra uM mo-
ayuena  Gaarogaphocth  Bepxosnoro
KomaupgoBanus; OH Harpax/eH OpIAEeHOM
«Kpacuasi 3Besfia», MelaJAMH «3a oTBa-
ry», «3a mobeny Haj Tepmanuen», «XX
aer [oBenpr».

3a AOJATOJETHIOI H Gedympeunylo pabo-
Ty ¥ aKTHBHYIO OOILECTBEHHYIO A€ATelb-
Hocte B wHCTHTYyTe Makenm JlaBposud
Iisopeukiiit HarpaxieH OpleHoM «3HaK
nouera», IloweTsbimu rpamoTamu [lpesi-
auyma LK mnpodeoosa paBOTHHKOB BBIC-
mieli WXOJAE W HAyYHBIX  ydpempaeHui,
BHUTO Jsecnpoma, pexkTopata, OOGKOMA
mpodcow3a M OOUISCTBEHHEIX Oprasusa-
umit mHeruryra. B 1967 1. emy oGbsBICHA
61aT0JaPHOCTh  MUHHCTPOM  BLiCHIEro 1f
CpPelHero  CHElHaNbHOIO 06pa3oBaHKs
CCCP 3a akTuBHyl0 pafory B pelaKui-
OHHON KOJJIETHH «JIeCHOTO KypHasia».

B neunp o6unes M. JI. JIBopelkoro Ha-
yurpie PAaGOTHHKH M MHOFOUHCIEHHLIE ero
VIeHHKH C  TPHSHATEJbHOCTBIO 2KEnHAloT
éMy MOJTHX JIET JKHSHH, JOGpOro 310po-
Bbsl M TPOAOJDKEHHS MJIOJOTBODHOM fed-
TeNBHOCTH.

H. O. MypasbeBa.

(ApxaHreJbCKHil MHCTHTYT Jieca
H JeCOXHMHUH).

M. B. Maii6epaun, I. B. Asekcees,
M. M. Muxaiinos, O. O. Tepnun,
A. B. 3oprn.

(TToBoAKCKHH JecOTEXHUYeCKHH
: MHCTUTYT).
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BoxoBxuk Pa3BaTHe JiecHOH NPOMEIIIEHHOCTH H JIECHOTO XO035HCTBa
B 1968—1970 rr. u 3agaun Hayku

JECHOE XO3AHCTBO

.Mupownukos. BansfHue NOJHOTEL ¥ BO3pacra  Ha HpHpOCT COCHOBHIX

gpesocroes bCCP .- . . . . ..
Yucrakos, T. A JIeyXHHa, E H YCneHCKHH CDusnonomqecxoe
COCTOSIHME €JIOBOTO MOAPOCTA Pa3HBIX KATETOPHE KHU3HECNOCOBGHOCTH

.bo poXHH. ﬂO[‘lOﬂHIITeﬂbHOQ NnUTaHde HACCKOMBIX KakK TIpHYHHA CHH2KE-

Hig (pHPOCTA el Ha BRIpyOKax . o
THTHK oK ITpumenende MeTOAMKE anepnuxa QST YCTAHOBJIEHHsS OINTH-
MaJIbHOH NOJHOTHL U BBIDABHHBAHHS ONBITHBIX AAHHBIX . e
Paswun IlpoAykTHBHOCTb J1ecoB, ee IOBHIIIEHHE H KDHTEDHH HX OIEHKH
(na npumepe Ilepmckoit obaacty) e e
Bupioxos. BausHue ocagkoB M TeMIepaTypnl BO3AyXa Ha POCT JIMCTBEH-
HHUB! cubGHpcKofl B To/MHYy B ycaoBHax OpJoBckod o6aactd . .

.3aé6 pocaes. O JecOBOACTBEHHBIX CBOHMCTBAaX BHUIOB H pa3HOBI/IJIHOCTeP[

Oepespl B JecocTenHoit 3ohe OMckolt o6JacTH

Ba6ypunn K Bonpocy o 3amacax apamm MaHb‘{)Kpr]\Ol/I. " sﬂeyTepo-
KOKKa KOJIoHero . . . . . o

.Autonos, ®. U. I‘HyTOB Ceso}mbm pOCT }\enpa cu6npcxoro H COCHBI

0OBIKHOBEHHON .. o P

.3enennpKoO. BbIILe.}IEHHe TpOCbOTOHOB E H F

-MMaBaos, B.B. Crenun TosapHocTs H BoOspact py61<n OCHHHUKOB 1IEHT-
pasipbHOrO paiioHa espomefickoft wactu CCCP . . . e
.bBbob6ko. K BOHpOCy 06 onpeneneﬁnn TeKYIIero Oﬁ’beMHOFO npupocm Ha-
caxpeHu#t . .
JIECOSKCIIJIVATALIHA
.Kosaos. HEKOTOPbIe BOHpOCbI TEOPHH H pacqua MeXaHH3Ma f0BOPOTa
Ha Ou¢uiIapHOM mogBsece . . . Lo
. Kenpgaes. Annapatypa AJs HCCIAeLOBAHHS paéon KOJIECHOTO TAraya

Ha TpeJIEBKE Jeca . . . . . . .« . . .« . . . . . ..

.Byropun Vnpyras HOAaTJIHBOCTb SIKOPHOH INEHMBI e
. ¥Yanunos. Onpenejenne HANpSKEHHH TOJA NOJCTHJIAIOIUM CJI0EM (nonym-

KOH) BPEMEHHbIX aBTOMOOHJbHLIX (XPEBECHO-TPYHTOBBRIX) HLOPOT

B. Becenos, JI. A, CaBeabesa. [lyrn HCIO/b30BaHHS nnrﬂoconepmamux

=

CTX0A0B B JOPOXHOM CTDOHTENLCTBE

.Epemuues, 0. A, CaBeaben. K Bonpocy 0 CTa0UIM3AUHK JKENE3HO-

AOPOXKHOIO IIYTH y3KOPI KOJIeW B mpolLecce peMOHTa IIYTH

MEXAHHYECKAS OBPALOTKA [APEBECHHD!

.Tpy6e, B. . Canes, B. K. ITamkos O nomepeudnx KoJeGanusx

JAUCKOBBIX TIHJI OJif HpO,ILOJIbHO_I‘/’l pacidJoBKH APEBECHHEBL

.Oruaes, T. A, [Tapdenenko. Pacyer coipbd, CMOJL H XHMHKATOB MJiA

NTPOU3BOACTBA JAPCBECHOCTPYXEUHBIX AT

.Tepuer, 0. M. IOpres, B. A. Konosauos. chnepuwemanbnoe on-

peleeHde BeJHUHHbl KPYTSILEro MOMEHTA Ha BeyllieM BaJy MEXaHU3Ma Mepe-
MEIEHHsT BIEPEAHPAMHOH TEJIEKKH e e e e e
3akxos., (Du3nKo-MexaHuueckue CBOHCTBA  JApPEBECHHBl ejgu CHOHPCKOM
B Omckoit obmactu . . . e . e

. Paces. O6 30dexTHBHOCTH MeXaHHYECKOTO 0663B0}KI/IB3HHH JpEBECHHbL

JlwGocmasckui. O MONOKEHHH CepPeAHHBl THe3[a, BbI6HpaeMOI‘O Ha
crauke CsIIA . . . . . . e e e .o . N
KopHees. DpdexTunHuil CTpOI/ITe.IIbeIPI MaTepualJ U3 JECOCETHBIX OTX0Z0B

. Maasx. Mexaunka npollecca MOMITYYHOTO BbIIEJIEHHS KPYIVIBIX JecoMare-

pHaJIOB NPH MHOTOCJOHHOM pAacHoJIOKeHHH B OyHKepe nurateas . . .
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XHMHYECKASA NEPEPALOTKA APEBECHHBI

.Muxaifinos, H. 1. Coneunux. [lpuBuBka noauMeTiiMETaKpiaaTa Hi

ApeBecHHy ¢ HCIO;Ib30BAHHEM — OKHCIHTENbHO-BOCCTAHOBHTE/ILHOR — CHCTEMDLI
Fe’t —H,0, . .
Huwknrug [LJL B y p ko B B. M. C KauKoB. 'anm)epeﬂunaﬂbﬂblc Hi-
(dhpaxpacHple CNEKTPbl JHIHHHA eIH . . . .
Cupgoposckasg, Jl. B. Mexlbmnxoua, 3. C. Kanyrnua
C. 5. Koporos. Mecro aupdysun B xanuaispax B oflieM MPOLecce 3KC-
TpakuMn Kauioan u3 japesectinpl Aed.1CrMAUHOHILIM CHOCOGOM
Huannuyx, P. 3. IMen, A B, ®unxeaswrein K sonpocy 06
HAenTHQIKALN YaCTOT  NOILIONICRHSA rn;xpoxcnnwmx " mrmnoaq;upnm\
rpynsn JrHHHA

. Temnec. K Bomnpocy BAHSNNA wopq)onoruqcuxou ClpyhTypbl BOJIOKHA 114

OOpaoOBa}HIC redlb-4acTHIL .
baxaesa. }‘\BpO;UlH'l\HlK a Bo 'IO:\HHC1OF0 (‘JIOH 8 iclBHCH‘\I()( T OT (Xi()l((_l‘li
BOJIOKHA

.baracs vanmcm(uu cocras }\y6onbxx 0CTaTKOB mOCIIe BaKyyMIIOH pu\

THOUKALNI cpypq)ypo 1a-Chlpila . .
Paéox, M. 5I. 3a p y Guil. Bsamumeﬁcrnne Mo,’xenei‘x JurHHna ¢ pc.mp-
LHEOM . . . oo

KOMIIJIIKCHAS MEXAHHIALLH ST
H ABTOMATH3ALIHA MTPOUSBOACTBLENHBIX 11POLUECCUB

ceyaconwmi, BOIL Crpuaunxk Hpodichee IBM npy susicipyuputia

HHH NPCABAPHTEJbHO HAMPAXKEHHBIX KCJIC300GCTOHHBIX [UIHT AAS [OKPLITHS
JIECOBO3LBIX  aBTOAOPOL e e e e e e
Kyaunos HceregoBasne —TICIXOJNOIHYECKOIl 3arpPyskH  OmepaTopon pac-
KPSDPKEBOUNLIX ArperaToB ¢ NMOMOLIBIO CXEM MOAGHIPOBaNiis . e

JKOHOMHKA H OPrAHHM3ALIHA IIPOH3BOJCTBA

Jtepurnma. Ocolettocty opmuposanig G104keroB ceneil padotx JAcc-

ot npompineniiocrit Cpeaxero Ypasna e e e
Boesoma. Ilpubuiib, peHTAGebHOCTD M HCNOIb30BAHUC  JECOUCUNIOL O
¢onna Coe .

KPATKHE COOBILEHHS

Kasanmaes, Bumisiune MIIH(ﬂpanllOﬁ HOAKOPMKH id POCT COCHB B KOT.0-
CHEaX BbIIYBaHIA e e e e e e
Axkosnes. O (baKTOpa\ ONPEeLNSIONIHK  AHHAMIKY  INNQUTOTHI CHeXK-

HOro  unorre

I'.

IO nuu. Poas TemnepaTypumo daktopa B HAPVIUCHHH  MOKOS  CCMSIH
fepecKera  eBponeiicKoro e e

34 PYBE)KOM

Jlorsunos, Xammu A6mcayaxab. Jleca i JACCHOC  XO35fCTBU

1 Mapoxxo
KPHTHKA H LHBJIHOIPADHS

.Tpemenekuil, E. H HayMmenko, E. . Eubrona, P. M. Jepiox-

kuH, A H. baraga#, B. K. Ilonos, B. I . llaraaos O ke
A. @, Jluccukosa «Jleclibie KYJbTypH» C e e e e

. Benos Hospie xinru 3a pyGexom

IOBHJIEH

IO06Guei
npoteccopa Maxcnma Jlasposnua J{Bopeuxoro

HM3BECTHY BBICIIMX YUEBHBIX 3ABEIENWMA
«JIECHOW >XYPHAJI» Ne 1

(Ton usnamus ofMHHAAUATLIH)

119

103

163

171
173

Cnan_ B naGop 19/X11-67 r. Iloanucas x mewatn 12II1-68 r. dopMm. Gym. 70 M 108/1.
Tlew. o, 15,4 -|. 3 Bea. dus. a. 11, Yu-uzg. a. 14,96, Tupax 1750, Ca 00345,
3axas Ne 4336. Llema 1 py6.

Tunorpadus um. Ckyenuna, r. Apxaureanck, HaGepesxnan B. M. Jlesuua, $6.
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Ta6aunuwa 2

»JlecHOH xypHan® N 1

lpenen npousocrn, £ljen? Yaeabuad pabora nmpu ymapuoM Tsepaoctb, xIjom?
usrube, xlm/cm®, B HANpaBICHUM ’
CraTtucTH- Yuceno Ipouent O6bemubli Bec, npHu CTaTHYecKkoM Harube OPH CKAABIBAHHK BAOAb
Tun Jneca yecKue FOIHYHBIX NO3aHEH 2jca? npu CxaTHM B HANpPaBAEHUH BOJIOKOH B HJOCKOCTH
Tokasaten ca0es B 1 cx Apepecut BIOJMb BOAOKOH . . N palHalbHOM TAHI'CHTAALHOM TOpuOBad pajHaIbHas TAHTeHTaNbHAR
PAAMAJbHOM | TAHreHTAJNBHOM | DPAAMAAbHOM | TAKTEHTANbHOI
; i 39 39 40 62 34 40 33 30 44 30 39 47 34
EAbRIK 0cOKO-CharHoB Mt 1474050 | 20,4+1,11 | 0,41+0,004 3144+4,12 | 652+£21,3 | 7564227 |'603+1,79 | 555+1,47 | 0,180,009 0,170,007 251,8-+4,98 181,0+3,81 202,04 3,61
. n 60 60 74 52 39 42 45 36 60 30 37 36 36
Exbruk-kucanunuk M=m 564027 | 217+1,11 | 0,420,004 3UAL5T4 | 749%182 | 7731216 | 6442183 | 56,3+2,22 | 0,180,009 0,17--0,006 272,4+7,41 203,84 5,65 215,04 5,70
A 34 . 66 52 30 44 30 : 25 35 33 27 30
" n 34
EapHUK JUNHAKOBBIH M 39+027 | 24,3+1,38 0,44 + 0,004 351,3+5,69 . 792+25,7 813+28,3 71,7+£2,16 | 67,64+227 0,20 40,006 0,18-1-0,006 278,24+ 8,05 209,44+59 219,547,156
n 144 .44 180 166 103 126 108 88 129 95 109 109 100
O6ue moxasareiau Mim 8,0+0,3 22412 0,430,004 330+5,5 729421,8 7824234 664 1,5 60+1,6 0,19+0,005 0,170,004 267 45,5 190+3,9 2134£5,2
Ta6anua 4
Mpenen npounoctu, xljcmu? Ygeabras pabota npu yiapHoM Tsepaocts, ko
3 usrude, xI'/cm?, B HanpasaeHuu !
Cratucry- Hucao [pouent O6beMHubl Bec, [IPM CTATHYECKOM H3rude NpPH CKaABIBAHHM BAOJB '
. Tousennas passHocTs YeCKHe . _ TOAMIHEX noanuest zjcmd fipu CiKaTHH B HANPABJEHHH BOJOKOH B IUIOCKOCTH
noxazaredan caoes B 1 cu ApeBecHHbl BAOJb BOJOKOH panManbrom | TasrenTansion | pammazbHof I CAHFCHTATBHON PAAHATBHOM TaHTeHTANBHOM TOpUOoBag paguaibHas TaHIeHTAJIbHAL
1 50 50 42 60 54 58 49 46 38 52 ‘ 67 67 67
Cononp cyraunucras Mlgltm 312016 | 184.40,74 0,42 40,005 348,0+3,8 75T +£18,7 | 862+26,2 | 66,0+1,79 | 63,441,67 0,22 40,009 0,194-0,007 275,3+5,17 198,14-3,74 222,44-3,54
6 i rau- n 26 26 - 63 131 80 l 50 35 28 40 50 , 52 52 54
et veposen | Mim | 635040 | 1705097 | 0404004 | 32247 | 7314188 | 8390146 | 6040138 | 5992091 | 02000007 | o7 +0004 | 25321455 | 18784352 | 20474262
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1 — 1-(4-0Kcu-§-MeTox(cnd}eHHn) -liponaloJ-1;

NaGH 1-(4-okcu-3-MeToKcubenua)-nponanoaa-1;
Bapku 1-(4-OKcH-3-MeToKCHbEHU)-nponanoaa-1, ¢
METOKCHGEHUN) -\~ (2, 4- AMMeTOKCHEHKA ) -NPoITaH;
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Puc. 1. UK-cnexTpsl HCXOZHBIX u [ONYUEHHBIX TIPOLYKTOB. -

—1- (4-oxcu-3-MeToKCHGbeHUA) -nponen-1
4 — 6eu30JpACTBOPUMAS .MACTb OT HaTPOHHOH BapKy

DE30OPUHHOM JO - OTMBIBKH
8 — dpakuus

IT,

BbIfieJIeHHast XpoMarorpadmeit us

3 — muMep, BbLMeJEHHBI U3 IPOAYKTa BapkH ¢ 5%-HBIM pacTBOpoM
1-(4-oKcu-3-MeToKCHd eHu) -nponawoaa-1; & — GeH30JPacTBOPHMAN YACTh OT
6 — |-(4-okcH-3- MeTOKCH(eHuN) -1-(2,4- nuokcudenun)-nponan; 7 -— 1-(3,4-nu-
MEeTHAHPOBAKHOR S()HPOPaCTBOPEMON WacTH Pe30PUHH-JIMIHHHA.

(1303Breno);

BOAOH OT pesopuuua;



MUWHHUCTEPCTBO
BbICLLUEMO U CPEAHEITO CNEUMANBHOIO OBPA30BAHHA

:CCCP;

N3BECTUA
BbICIﬂMX YUEBHBIX 3ABE)1EHHM

<:101:>

AECHOTI
KYPHAA

ﬂ

APXAHTE/IbCKHH OPAEHA TPYAOBOIO KPACHOro 3HAMEHH
JNECOTEXHHYECKWHA MHCTUTYT WM. B. B, KYWBbILLEBA




llena 1 py6. Unnekc 70368

e
1

[MoanuchiBaiiTechb
Ha XypHaa Ha 1968 r.

«U3BECTHA BbICHIUX YYEBHBIX 3ABEJREHUM»
MHUHHUCTEPCTBA BbICIMEITrO U CPEAHETIO
CNELLUAJIBHOIO OGPA3OBAHUA
CCCP

Pasnpnean

JJECHOW XXYPHAJ“

«JlecHol xypHaJ» BBIXOAMT OJlHH pa3 B JiBa Me-
cAua HoMepaMH mno 15 neYyaTHbIX JIHCTOB KaMXKJbIN.

Moanucuas nena Ha rop — 6 py6. Llesa ornensHoro
Homepa — 1 py®6.

Mopnucka npunumaerca opranamu <Colosne-
Yatu». B cayyae otkasza B npHeMe NOANHCKAa MOXKeT
6uiTh O(hopMIeHa Yepe3 penaKIMIo.

Mo 3asBKe, RanpaBiesHOH B peNakiHio, KOM-
NJEKThl JXYPHAJOB M OTAeJbHbie HOMepa 3a 1958,
1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966 u
1967 rr. BbICHIJIAIOTCS HAJOMKEHHBIM NJATEXOM.

Anpec penakuuu: Apxanreanck, Habepexnan B. U. Jle-
Huna, 17, AJITH, «Jlecnofi xKypuan».
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