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IMABEJI IETPOBUY MEJIBEIEB
KaHauJaaT apXUTCKTYpbl, JOLUCHT Ka(i)e}lpbl CHCTCM aBTOMAaTH-
3UPOBAHHOTO MPOEKTUPOBAHUS CTPOHTENIFHOTO (PaKyIbTeTa
ITerpl'yY
pmedvedev@psu.karelia.ru

APXUTEKTYPA KAPEJBCKOI'O ITPHJIA1OKbS
KOHIIA XIX - TEPBOM TPETH XX BEKA*

Hapsny ¢ TpaauImMOHHBIME CENTECKUMHE TIOCEIEeHUS-
MU, KpPECThIHCKHMHU IKHIIUIIHO-XO3SIHCTBCHHBIMU
KOMILIEKCAMHU U OT/EIBHO CTOSIINMU XO3SHCTBEHHO-
MIPOU3BOJICTBEHHBIMU TOCTPOMKAMH, HECOMHEHHBIN
WHTEpEeC B KadecTBe OObEKTa WCCIENOBaHUs MpPE-
CTaBJISIIOT TIPWJIAJOKCKHE OaHW, TIPUYEM HE TOJBKO
U3-32 UX THUIOJOTHYECKON IIEHHOCTH, HO W M3-3a HX
BO)XHOW POJIM B JIeJI€ TEOPETHYECKOTO OCMBICTICHHUS
crier(UKA SBOIIOIMK HAPOAHOTO wimmma [2], [3;
104], [11]. Bcero na tepputopuu Kapensckoro I1pu-
TManoxkesi ObUT0 00cienoBaHo 11 0OBEKTOB NAaHHOTO
tuna. OJHAaKO OHHM JIOCTaTOYHO Pa3HOOOpa3HBI Kak
M0 apXHUTEKTYPHO-TUIAHMPOBOYHBIM, TaK M TIO MHYKE-
HEPHO-KOHCTPYKTHBHBIM pereHusM (puc. 1).

Cyns mo pesynabrataM apXHUTEKTyPHO-THITIOIOTH-
YECKOr0 aHajM3a MPUIIAJ0KCKUX 0aHb, UX 00BEMHO-
TUIAHUPOBOYHBIE CTPYKTYpPBI C(HOPMHUPOBAIHCEH IO
BO3/ICCTBUEM «TOPU3OHTAIILHOW» TEHJIEHIIUM Pa3BU-
THS ¥ TPEICTaBICHbl ABYMs OCHOBHBIMH THIIAMH.
HaubGomsimee pacnipocrpanenue B [Ipunanoxbe nme-
0T OaHU-CIIATUCTEHKU», COCTOSIIUE W3 MOEYHO-
nmapHoro momeineHus W mnpendanHauka (83.33 %),
Y TOJILKO B OJTHOM ciTy4ae Oblia 3adKCHpoBaHa OaHs-
«IIECTUCTEHOK» C BHYTPEHHEW MPOAOJILHON JOLATON
MIEPETOPOAKOM, BBITOPAKUBAIOIEH B MPOCTPAHCTBE
npenOaHHUKA — JOTMOJHUTENBHOE — CYIIMJIBHO-OCTHI-
BOYHOE oOTheneHue. [IpuMepamu cimyxar OaHu
A. TI. HoBoxwuiioBa u3 mocenka Peyckyna (puc. 5.1)
u A. T. Tynynosa u3 nepesnu Jlenmscenpks (puc. 5.2).

© Mepgenes I1. I1., 2008

O06a trma G6aHb (0COOEHHO IIATHCTEHKH») W3-
BECTHBI NMPaKTHUECKH Ha BceM Poccuiickom Cesepe.
OnHako oOpamaer Ha ce0si BHUMaHHUE OTCYTCTBHE
B Kapenbckom [lpunamoxbse apxaudHbix GopMm
0aHb-«YETHIPEXCTEHKOB» — MPOCTBIX OJHOKAMEp-
HBIX TOCTPOEK WM WX YCIOKHEHHBIX BapHalui
B BUJIC YETHIPEXCTCHHBIX COOPYKCHUW C HaBEeCaMU
HaJ BXOJIOM U C BETPO3AIIMTHHIMA CTEHKAMH, OBbI-
TYIOIUX BO MHOI'MX JIpyrux paiioHax Kapemnuu u Ha
TEPPUTOPHH CMEXHBIX pycckux obmacteit [2], [3;
113, puc. 1], [6], [8], [11]. Buaumo, HavaibHbIC
SBOJIIOIUOHHBIC ATanbl (OPMHUPOBAaHUS O0aHb B yC-
nmoBusx Kapennckoro Ilpwmmanoxes OB OTHOCH-
TEJIbHO JAaBHO MpoiiAeHbl. BmecTte ¢ TeEM MOXKHO
YTBEPXK/AaTh, YTO paHee OaHU-KYETHIPEXCTCHKU»
B TIPWJIQJIOKCKUX paiiOHax BCE e CYyIIECTBOBAIH,
nockonbky 60 % oO0cCiIeoBaHHBIX TPUITAIOMKCKIX
0aHb-«IIATUCTEHKOB» HMMEIOT HE PYOJEHBIHA, a Io-
ATkl TPEeIO0AHHUK.

OCOOCHHOCTRIO TIPHIIATOKCKAX OaHb SBIISICTCS
TaK)Ke TO, YTO BCE OHHM IOKPBITHI JBYXCKATHBIMH
CTPONMIBHBIMHA KPBIIIAMH C JIOIIATHIMU (PPOHTOHA-
MH U TOISATCS «IO-YEPHOMY» C TOMOIIBIO MEUCH-
KaMEHOK WU «OeIbIX» Ie4ed U3 KPacHOro O00K-
KEHHOTO KHPITNYa, YCTPOCHHBIX B TIIABHOM IIOMeE-
IIICHUY B JICBOM WJIU B [TPABOM OJIIKAMIIIEM K JBEpU
YOIy C OpHUEHTaIMel yCThs Medu K OOKOBOM 10 OT-
HOIIICHHIO K BX0oay cTeHe (puc. 5). [Ipu atom criemy-
€T OTMETHTB, 4TO B Ipyrux parionax Kapemuu (oco-
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oenno B bemomopckom Ilomopee) ObiTyeT MHOXKeE-
CTBO HHBIX OOBEMHO-TJIAHWPOBOYHBIX pPEHICHHUH
[2; 12], [3; 112-122].

OnHaKo BHENIHSS MPOCTOTA MPHIIAT0KCKIX OaHb
oOMaHuMBa. Bo-miepBbIX, HECMOTpPs Ha HamUuue 00-
MmIei  «IpOmOIBHOW» ([0 OTHOHIEHHIO K KOHBKY
KPBIIIN) TCHACHIMH Pa3BUTHS IUIaHA, HAPYKHBIMA
BXOZ B 0aHIO B PaBHOM Mepe pacroyiaraeTcs Kak
B TOPIEBOM, TaK U B OOKOBOI NMPOJOJNBHON CTeHE
npenbaHHuKa. Bo-BTOpBIX, mpu OOMIHOCTH YCT-
po¥icTBa CTEH INIaBHOI'O MOEYHO-IIAPHOTO IOMeIlle-
Hus OaHb B BUjE cpy0a U3 OTECAHHBIX C ABYX CTO-
poH OpeBeH HaONIOAAIOTCA PaA3IUYHBIE MPUEMBI
pyOKku yrioB. B uwacTHOCTH, MpakTHYECKH B paB-
HOM KOJHMYECTBEHHOM COOTHOILICHHMH 3a(UKCUPO-
BaHbl TAKME KOHCTPYKTUBHBIEC NPHEMBI, KaK pyOKa
YIJIOB «B OXPSANKY» («B CO0OAYbl0 LICKO»), KB MPsi-
MOYTOJIBHYIO JIAIly» WJINH «B JIACTOYKHUH XBOCT
C OTKPBITBIM 3yO0OM».

Puc. 5. baru Kapensckoro [punanoxss:

1 - 6ans A. I1. Hooxxunosa, 1. Peyckyia, Jlax ieHmoxckuii p-H;
2 —06anst A. T'. Tynymnosa, . Jlenmsicenbks,
Teppuropus r. CopTraBana

B cBoto ouepenp, Ha GoHe 00LIero NprueMa TONKH
0aHb «IO-YEePHOMY>» IPOCICKUBAIOTCS CYIICCTBCH-
HBIE Pa3M4usl B KOHKPETHBIX CIIOCO0ax IbIMOyIaje-
Hua. Hapsimy ¢ Hambonee IIMPOKO paclpOCTpaHEH-
HBIM BapUaHTOM YJaJeHHsS AbIMa Yepe3 MOTOJIOYHBIN
JBIMOBOJIOK M YCTPOEHHYIO HaJl HUM HPSIMOYTOJIbHYIO
nomiaryio apiMauIy (66.67 %), B npriagoxckux Oa-
HSIX BCTPEYAIOTCS BApUAHTHI CTEHHOTO JBIMOBOJIOKA
(16.67 %), a Taxke KOMOMHHPOBAHHBIA BapUaHT CO-
YeTaHusl YIOMSHYThIX TIpreMoB (16.67 %).

B »sTo#t CBSI3M WMHTEPECHO OTMETUTH, 4TO, IO
JaHHBIM, coOpaHHBIM apxutektopoMm B. I1. Opdun-
CKHM B Tporecce n3ydeHust 6anb Kapenuu n cmex-
HBIX PYCCKHX o0nacTei, st (PMHHO-YTOPCKUX HApO-
OB Oonee XapakTepHbI IOTOJIOYHBIM JIBIMOBOJIOK
U Kpyriias IbIMHMLIA, a JUIsl PyCCKOTO HAaCEIeHUs —
CTEHHOW JBIMOBOJIOK U MPSIMOYTOJIbHAS TBIMHHUIIA.
B Mecrax jxe TEeCHBIX MEKXITHHYECKUX KOHTAKTOB
W Ha TEPPUTOPHSX, TAE OBLJIO CHIHHO BIHSHHE
Tpaguuuu (UHHOS3BIYHBIX a0OPUTEHOB, Y pyc-
ckoro HaceyieHus: CeBepa HAONIONANUCH CMENIaH-
HbIC TIpHeMBbl abiMoynanenus [13; 248-249]. Ilo-
JOOHBIN pe3yabrar (Ipasja, ¢ MIPOTHBOIIOIOKHBIM
3HaKOM), BEpPOSTHO, UMes MecTo u B Kapenbckom
[Ipunanoxse.

B ommume oT X035HCTBEHHO-OBITOBBIX M X035~
CTBEHHO-TIPOM3BOJICTBEHHBIX IOCTPOCK, crenudu-
YECKHE 4ePThl KOTOPBIX MIPOCIICKUBAKOTCS JIUIIb 110
OTAETBHBIM THUIIOJIOTHUECKUM MPH3HAKAM HIH B UX
CJIOKHBIX COYETaHMAX-KOMOMHAIMAX, SIBHO CBOEOO-
Pa3HBIM BHEIIHMM OOJMKOM OOJNaJaroT JKHJIbIE J0oMa
Kapenbsckoro Ilpunanoxes. Ilpu npoBeneHuu axa-
nm3a 133 KMIIBIX MOCTPOEK B OPOHTY HCCIIEIOBAHUS
OKa3aJIMCh BOBJICUCHHBIMU HX CIICAYIOLIHE apXUTEK-
TYPHO-THUIIOJIOTHYECKUE  XapakTepucTuku: 1) oco-
OEHHOCTH BHEIIHEH W BHYTPEHHEH BepTHUKAIBHOI
IUIAHUPOBKH JKWJIHIIA B LIEJIOM M €ro OTAEIBHBIX
CTPYKTYPHO-(DYHKIIMOHAJBHBIX dYacTeil; 2) Bapua-
TUBHOCTb BHYTPEHHEH apXUTEKTypHO-IUIaHUPO-
BOYHOW CTPYKTYPbI XHJIBIX IOMOB B LI€JIOM H 0CO-
OCHHOCTH BHYTPEHHEH CTPYKTYPHO-(QYHKIHOHAIb-
HOHM OpraHM3aliyi UX OTHENIBHBIX JKUJIBIX YacTeH;
3) 0COOCHHOCTH — KOMITO3UIIMOHHO-TIPOCTPAHCTBEH-
HOH ¥ 00bEMHO-IUIAHUPOBOYHON OpraHu3allid KOM-
MYHHUKAI[IOHHBIX 30H M JIOTIOJHUTEIBHBIX JKUIIBIX
HpHUCTPOeK; 4) BAPUATUBHOCTD (POPM TTOKPBITHI JKH-
neix gomos [5], [10], [12].

Xapakrepusysi OOLIHE 3BONIOLHOHHO-TEHETHYEC-
KU€ MPUHLMIBI Pa3BUTHS TPAAULMOHHOTO >KHJIMILIA
Kapenbckoro Ilpunanoxes, CBA3aHHBIE C MOCTENEH-
HBIM «BBIPACTAHHUEMY JKHJIBIX TIOCTPOCK U3 3eMITH (0T
3eMJISIHOK M HOJIy3eMJ/ISIHOK K HA3eMHBIM U HaJ3eM-
HBIM JKWJIBIM TIOCTPOMKaM), MOXXHO KOHCTaTHPOBATh,
YTO TIO JTJaHHOMY TIPU3HAKy BCE 0OCIICIOBaHHBIC 00h-
eKThl OKa3allCh OTHECEHHBIMH K KIIACCy HA3eMHBIX
noctpoek («K1») u crpatudunupoBaiuch Ha JBa Ba-
puanTa — noszemusie («K1/2» — 7.52 %) 1 Hag3emHbIe
Ha noakiere (uokone) («K1/2» — 92.48 %) coopyixe-
HUA. OTHOCHTENBHO BBICOKHH IIPOLIEHT IT03EMHOIO
JKHJIMIIA MOYKHO PacCMarpuBaTh B Ka4eCTBE OTIIMYH-
TENBHOW YepThl MPUIAIOKCKONH TEPPUTOPUH B CPaB-
HEHWH, K TpHMepy, ¢ cyOpernoHamu bermomopckoro
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ITomopes, Apxanrensckoro IlooHexwst win Apxas-
renbekoro [pumombs [1; 22], [4], [7], [9; 40].

Janee, npu aHaNIM3e STAXXKHOCTH MPUIIAJOKCKUX
KWJIBIX TTOCTPOeK OHHM UG GEpPSHINPOBATINCH Ha
rpynmsl ogHOITaXHBIX («[1» — 96.99 %) u aByx-
sTaxubx («I'2» — 3.01 %) coopyXeHHii TIPH OTCYT-
CTBUH KUJIUII CMEIIaHHOW 3TaXHOCTH («I'3»), 1mu-
POKO PacrpoCTpaHEHHBIX, K NPUMEPY, B BOCTOUHBIX
paiioHax C PycCKUM, KapelbCKAM M BEIICCKHM Hace-
nenueM. ComocTaBieHHe MOMYYECHHOIO BapHAIMOH-
HOTO psijia ¢ JaHHBIMH O cocemHuM ¢ Kapenbckum
[MpunanoxbeM CcyOperHoHaM CBHIETENILCTBYET 00
OTHOCHUTEJIFHO MEHEE BBICOKOHW CTEIECHH «Pa3BHTHS
MO BEPTUKAIN» TPHIATOKCKHX KHUJIHII B OTIHYHE,
K IIpUMeEpYy, OT kuiibst benomopckoro Ilomopes, Boc-
TouyHOTO OOOHEXBs, ApXaHTEIbCKOTO I[lOOHEKBS
win Apxanresibckoro Ilpumomnsst [1; 22-23, TaGm.
6], [4; 224, tabn. 66], [7], [14; 31, Tabn. 2].

BwmecTte ¢ Tem obOparjaer Ha cebs BHIMaHHuEe (DakT
IIMPOKOTO PACIPOCTPAHEHUS Ha TPUIIAJIOKCKON Tep-
PHUTOpUH KWL ¢ (DYHKIHOHAIEHO HCIIOIb3yEeMbBIM
YepAaYHbIM MPOCTPAHCTBOM — C YCTPOWCTBOM HEXH-
JIBIX W XKUJIBIX TIOMEIICHHUH MOJ KpbIliei (cooTBeTcT-
BeHHo 17.74 u 33.87 %). D10 ere omHa 0COOGEHHOCTH
NPHIAIOKCKOH TEPPUTOPUH B OTIIMYME OT COCEIHHX
HCTOPUKO-aPXUTEKTYPHBIX CYOPErHOHOB.

B cBoro ovepenp, mpyu aHaNM3e TAKOTO BaYKHOTO
THIOJIOTMYECKOTO TPHU3HAKA, KAaK «JaCTHOCTH JKUJIH-
11a», Bce 00CIeJOBaHHBIC MPUIIAJIOKCKUE KUIIBIE TO-
CTPOWKH ynanochk muddepeHIMpoBarh Ha YETHIPE TH-
na. Hanbornee mmpoko pacripoctpanenHsM B [prna-
JIOKbE OKa3aJloCh MOJyTOpadacTHOE (IByX4acTHOE
Hepassutoe) xummiie («T2» — 87.97 %). TlpumepHo
OZIHY JIECATYIO YacTh COCTABUIIN JIByXYacTHBIC pa3BH-
Teie skmmma («T3» — 9.02 %), cocrosmne U3 ABYX
CTPYKTYpHO-(DYHKIIMOHAJIBHBIX OJIOKOB-yacTeH, pas-
JIeNICHHBIX CeHsMH. HakoHell, MeHee Tpex MpOIICHTOB
COCTaBHJIM MHOTOYACTHBIC JKUIIUINA C HECKOJIBKHMH
ABTOHOMHBIMH CTPYKTYPHO-()YHKIIMOHAJTEHBIMH Yac-
TSIMH, UMEIOIIMMHU COOCTBEHHBIC aBTOHOMHBIE CEHH
(«T4-T6» - 3.01%). AmnHanoruuHele MOKa3aTeIn
CBOMCTBEHHBI M CMEXHBIM CyOpernonam [1; 23, Taom.
6], [4], Takum oOpa3oM, TEHICHIIMS YBEIHYCHHS Ya-
CTHOCTH KWJIMIIIA, BUUMO, HE UMEET SIBHO BBIPA)KEH-
HBIX PETHOHATIBHBIX ¥ 3THUYECKHX OCOOCHHOCTEH.

XapakTtepu3ysl IUIaHOBYIO CTPYKTYPY MPUIAI0XK-
CKOTO JKMJIMIIA, MOXHO CKa3aTh, YTO JKHMIJIBE C IPO-
JOJIbHBIM OTHOCHTENBEHO KOHBbKA CBOEH KpOBIH pas-
BUTHEM COCTAaBHJIO HEMHOTMM Oojee OIHOH TpeTH
(«T/1» — 30.83 %) na poHEe OTHOCHUTETHHO OOJBIIO-
TO KOJMYECTBA XKWIUI C IONEPEYHBIM pPa3BHTHEM
(«T/2» — 19.55 %) u npu SIBHOM TOCIIOACTBE JKIIIBSI
C pa3BUTHEM B JIByX B3aHMMHOICPIICHIUKYISIPHBIX
Harpasieansax («T/3» — 48.12 %). B cBoro ouepens,
€CJIU B JKUIIBIX JIOMaX COCEIHUX CyOpPErnoHOB BXOBI
B JKWJIMINA, KaK TPaBUIIO, OOKOBBIE OTHOCHTEIBHO
KOHbKA KpBIIIM M JIMIEBOM CTOPOHBI JOMa, TO Ha
tepputopun Kapensckoro [Ipunanoxes Habmonaer-
Csl HECKOJIBKO HMHas KapTuHa. [Ipu OTHOCHTEIEHOM
TOCIIOACTBE JaHHOrO moaBapuanta («T(2)» —
70.99 %) onHy 4YeTBEpTh BCEX TOMOB COCTABHJIM IO-
CTPOHKH C TOPLIEBBIM OTHOCHTEIILHO KOHBKA KPBIIIH

BxozioM («T(1)» — 24.43 %) nipu 3HAYUTETBHOU J0NIe
KWL ¢ HeoprueHTUpoBaHHbIMU («T(3)») u pasHo-
HarpaBieHHbIMU («T(4)») BXxogaMu (COOTBETCTBEHHO
0.76 u 3.82 %), uTo AMIIHKI pa3 TMOATBEPIKIAET Ha-
JIMYME PETHOHAIIBHBIX 0COOCHHOCTEH B OpraHU3aliu
TPAJMUIHOHHOTO KPECThTHCKOTO KHJIHIIA B YCIOBHUSIX
Kapenbckoro Ipunanoxss.

VYr1ouHsiss cneluduKy NPHIaI0KCKOTO IKUIHIIA,
CIIeJlyeT CKa3arh O TOM, 4TO MO KOH(Uryparmu 1aHa
oHO auddepeHIpyeTcs Ha YeThIpe BapuaHTa: Mpsi-
MOYTONBHOE, «I'»-, «Tx»- u «II»-06pa3Hoe (COOTBETCT-
BernHo 42.5, 30, 20 u 7.5 %). Eciu cocnarbesi BHOBb
Ha YIIOMHHABIIHICS BBIIIE ICTATBHO 00CICI0BAHHBIN
Oacceitn pexn OHerd, TO JBa TOCICIHUX BapHaHTa
MOXXHO paccMarpuBaTh Kak creruduueckue U Obl-
TYIOIIHUE TOJBKO HA MPUIANOKCKON TEPPUTOPHHL.
B nanHOM citydae TakKe MHTEPECHO OTMETHTh, YTO
BapuaHTH «I »- 1 «T»-00pa3HOrO B MJIaHE KHUJIHIIA HA
OHere CBA3BIBAIOTCS C «IyCKUM» ((UHHO-YTOPCKHM)
aOOpUTCHHBIM ~ HACEJICHHUEM, ACCHMIJIMPOBAHHBIM
HOBTOPOJICKUMH TTEpeCEeeHIIaMH, U BO MHOTOM CXOXKH
1o o0meMy 00bEMHO-TUIAHUPOBOYHOMY PELICHHUIO CO
CTapbIMH MOCTPOMKAMH BETICOB M KapeJ, TUIaHbl KOTO-
PBIX OIyOJIMKOBaHbI, K IIPUMeEpY, B padboTe aTHOrpada
3. . EroeBoii-Crporansirukooii [14; 32, 34, 45, 63—
64, 90, npum. 13].

Hanuure OTHOCHTENBHO OONBIIOTO KOJMYECTBA
HJIBIX JIOMOB C TIOTIEPEYHBIM U CMEIIAHHBIM Pa3BH-
THEM, C TOPLEBBIMH M Pa3HOHAIPABICHHBIMH BXOIa-
MH W KHWIMII, UMEIONINX CIOXKHYI0 (OopMy IUIaHa,
SBJISICTCS BAXHOW OTIIMYUTEIBHOW OCOOESHHOCTBIO
Tepputopun Kapennsckoro I[Tpunanokbs B CpaBHEHHN
C COCETHHMH WCTOPUKO-apXHTEKTYPHBIMU CyOpe-
ruoHamu [1; 23-24], [4], [7]. [TpuunHO# nomOOHOTO
pa3Ho00pa3usl MIIAHUPOBOYHBIX PEIICHHI, OYEBUITHO,
ciy’)Kuil ()aKT OTCYTCTBHUSI Ha MPHIIAZT0XKCKON Tep-
PHUTOPUH JTIOMOB-KOMILJICKCOB, KOMIO3UIIMOHHO-TLIIA-
HUPOBOYHOE Pa3BUTHE JKWIIBIX YacCTe KOTOPBIX
ObLIO 3aTPYJHEHO HAJIMYHEM Y HHUX CTPYKTYpPHO-
(OYHKIIMOHABHBIX CBS3EH C XO3SMCTBEHHO-TIPOU3-
BOJICTBEHHBIMU YaCTSIMH, B KaUyeCTBE KOTOPBIX BBIC-
TyHaJd CONIOKUPOBAHHBIE C JKUJIUIIEM OJHOITAXK-
HBIC U JIByX3TaXXHbBIC JIBOPbI-CEHOBAJIBI.

Jlnst Gorniee AETATBHOMN XapaKTEPUCTHKU KaK OJHO-
YacTHOTO, TaK U MHOTOYACTHOTO YKWJIUIIA HECOMHEH-
HBIi MHTEpEeC MpPEICTABISIOT pe3y/bTaThl aHajinu3a
CTPYKTYPHO-(DYHKIIMOHATIBHON OpraHu3alliid MX OT-
JIEJIBHBIX YacTeld — OJOKOB M3 KWJIBIX IMOMEIIEHUI.
HccnenoBanue MPUITAMOKCKAX OJKHJIBIX JIOMOB IO
JIAHHOMY THIIOJIOTHYECKOMY TIPH3HAKY CBHJICTEIBCT-
BYET O SIBHOM TOCIOZICTBE YKUJIHIIL, MPEACTABICHHBIX
B BHJIEC €JMHOTO KOHCTPYKTHUBHO-IICJIOCTHOTO Cpy0Oa
i ocroBa («I1T1» — 99.27 %) u muddepeHimpyro-
IUXCS, B CBOIO OYEPe/ib, Ha YeThIPE BapHaHTa.

HaunbGonee tunuuHbIMU [U1st TeppuTopuu Kaperns-
ckoro [Ipunamoxpsi SABISIOTCS O KHIMIIA-KIISCTH-
crerku» («I1T1/3» — 46.32 %), momoOHbIe KUIOMY
nomy B. C. Kammpunoit u3 mocenka Payramaxtu
(puc. 6.2). He3HaunTeNbHO YCTYMAIOT MM SKHJIMIIA-
CISTUCTEHKW», COCTABILSIONIME Ooiee OAHOH TpeTh
BCeX oOcnmemoBaHHbIX —mocTtpoek  («[1T1/2» —
30.88 %), mpr OTHOCHUTEIBHO MajOM KOJMYECTBE
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KHUITHNI-«9eThipeXcTeHKoB» («[1T1/1») u moBOIBHO
OOJBILIOM YHCIIE KHJIMII-KMHOTOCTEHKOBY», I0I00-
HBIX Xuiomy aomy A. A. CubupsikoBa U3 IHOCENKa
Peyckyma («I1T1/4») (coorBerctBenro 13.97 u 8.82 %)
(puc. 6.1). TTomyueHHOE pacrpeie/icHHe CBUICTEILCT-
BYET O CyILIECTBEHHOM OTIMYMU IPHIIAJ0KCKOTO KH-
JIWIIA OT YKHJIbSl HA TEPPUTOPHU CMEKHBIX HCTOPHKO-
ApXUTEKTYpHBIX cyOpernonoB Poccuiickoro Ceepa
[1; 24-25], [4], [7].

Heranu3upysi OCOOEHHOCTH TIJIAHUPOBOYHOTO
YCTPOWCTBA «IIATUCTEHKOB», MOXHO CKa3aTb, 4YTO
OHH B TIPOLIECCE aHANM3a Pa3JeIUINCh Ha JIBa Bapu-
aHTa — «OSTHCTCHKW» ¢ TpomonbHON («I1T2/1»)
¥ ¢ noriepeuHoit («I1T2/2») OTHOCHTEIBHO KOHBKA
KPBIIIM BHYTPEHHEH CTEHOH, COCTaBISIOIINE COOT-
BerctBeHHO 10.26 1 89.74 %. DT BapHaHTHI MOTYT
paccMarpuBaThCsi B KaueCTBE IPOMEKYTOYHOIO
9BOJIIOLIMOHHOTO 3BE€HA HA IYTH Pa3BUTHS XKHIIUILA
OT «YETBHIPEXCTCHKOB» K «IIECTHCTEHKam» B TIPO-
JOJBHOM M TIONEPEYHOM HANpaBICHHUAX IO OTHO-
HICHUIO K KOHBbKY KpbIHK (puc. 7). A B KadecTBe
3aKJIIOYUTENHFHOTO 3Tana 3TOro0 JOCTAaTOYHO MPOTS-
XKEHHOTO BO BPEMEHM 3BOJIIOLMOHHOIO IIpolecca
MOXHO pacCMarTpuBaTh <«IIECTUCTCHKW», Audde-
PEHLUpYIOIIUECS yKe HAa CEMb BAPHAHTOB.

Puc. 6. Kunsie noma Kapensckoro [pramnoxss:

1-nom A. A. Cubnpsikosa, 11. Peyckyna, JlaxgeHnoxckuii p-H;
2 — nom B. C. Kammmpunoi, n. Payranaxry,
teppuropus r. CopTaBana

B ux uymcie «miecTUCTEHKHW» C ABYMs Iomneped-
HBIMHU BHyTpeHHUMH cTeHamu («[1T1/3(2)» — 9.52 %),
MOJIHBIC KIIECTUCTCHKU-KpecToBUKM» («I1T1/3(3)» —
12.7 %), «IIECTUCTEHKU-KPECTOBUKH» 0€3 YIIIOBOTO
BHYTPEHHETO OTCeKa, 3aHsToro ceHsiMu («I1T1/3(4)» —
28,57 %), 0e3 TmPONONBHON BHYTPEHHEH CTEHBI
BOTCeKe, ymajdeHHOM ot ceneit («IIT1L/3(5)» -
20.63 %), 6e3 mpPOMOIBHON BHYTPEHHEH CTCHBI B
ommkaeM K censim orceke («I1T1/3(6)» — 25.97 %),
0e3 MOIepeYHOi CTEHBI B OJIHOM U3 OOKOBBIX OTCEKOB
(«ITT2/3(7)» — 1.59 %) u, HaKOHEII, «IIECTHCTEHKH»
0e3 ymmoBoro BHemHero otceka («I1T1/3(8)» —
3.17 %).

JlocTaToyHO HIMPOKOE PACIpOCTPAHECHHE YCIIOK-
HEHHBIX MOJATHIIOB JKWJIHUINA BIIOJHE 3aKOHOMEPHO,
TTOCKOJIBKY, TI0 naHHBIM mcTopuka A. C. XKepeOriosa,
IATHCTCHKU» TONYYMIN pacrpocTpaHeHue B [lpu-
TIaJI0XKbe OTHOCUTENIHLHO PAHO, BO BCAKOM CIydae, JIo
cepemuuabl XVIl Beka — BpeMEHH OKOHYATEILHOTO
nepecenenus kapen B [Tosomkse [13; 101].

[pr Hanmuuu (akTUIECKH BCEX M3BECTHBIX Ha
Poccuiickom CeBepe BapHaHTOB IUITAHUPOBKH KHJTH-
Ia MPWIAJI0KCKUE JKUIIBIE JIOMa OTIMYAIOTCS OOJb-
IIUM YKCIIOM CJIOKHBIX BapUAHTOB IIECTHCTCHKOBY
U MHOTOCTEHKOB HECBOWCTBEHHOU JIJISl TPATUIIMOH-

Puc. 7. BapuaHTBI IIIaHUPOBKY KPECTHSIHCKOTO MKAJTHILA
Kapensckoro [Tpunaoisst ¥ CMEXHBIX TEPPUTOPUI
Ha nepuox kouu@a XX — nepsoii tpetn XX Beka
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HBIX PYCCKHX, KapelbCKUX W BETICCKUX > KHJIHII
koH¢uryparnuu. [llupokoMy pacnpocTpaHeHHIO yc-
JIO)KHEHHBIX TUIIOB JKWJIMINA, OYEBHIHO, CIIOCOOCT-
BOBaJIa BBICOKAs IJIOTHOCTH pacceNieHHs] Ha TeppH-
topun Kapenbckoro Ilpunamoxss, coneidcTBOBaB-
mass aKkTHBHOMY BIHSHHUIO Ha TIPOIECC Pa3BHUTHUS
JKAJIMILA B CEJIbCKOW MECTHOCTU TPajulUid TOpoji-
ckoil mpodeccroHansHON apxuTekTypsl. [lonTep-
KIECHHEM TOJO0HON THIIOTE3bl MOTYT CIIY>KHTb
MIPUMEPHI IAHUPOBOK JKUJIBIX JIOMOB T. CopTaBana,
JIETATBHO TIPOAHATN3NPOBAHHBIX B IHCCEPTAINOH-
HOM HCCJICZIOBAaHUM (PMHCKOTO apXuUTeKTopa MapTtu
Sltunena [15; 162-168, 217-237].

HempeMeHHBIM COCTaBHBIM 3JI€MEHTOM Da3BH-
THIX KHJTUII SIBJISETCSI KOMMYHUKAIIIOHHAS 30Ha, IO
CTPYKTYPHOW OpraHu3alliy KOTOPOH MPHUIIaf0KCKUE
JKWIAIIA Pa3feisioTcs Ha TPU BUJA: 03 KOMMYHH-
KaIlMOHHBIX mmomernernit («Bl» — 0.74 %); ¢ cens-
M («B2» — 98.52 %) u cO CI0KHBIMH KOMMYHHKA-
[MOHHBIMH CUCTEMaMH, COCTOSIIMMH W3 CEHEel W
kopuopoB («B5» — 0.74 %). A u3 KWUJIbIX JTOMOB,
AMEIONINX KOMMYHUKAI[MOHHBIC MOMCIIEHUS, Hau-
Ooree THMAYHBIMU SBISIOTCS JKWIHINA C CEHSIMH,
MPUMBIKAIOIIMMU K CTPYKTYPHO-(YHKIIMOHATHLHBIM
yactsam («B/1» — 58.82 %). Tlo oTHOCUTEIbHOMY
KOJIMYECTBY WM JIMIIb HE3HAYHUTENHbHO YCTYMaioT
JKWIIMIIA BTOPOTO BapWaHTa — C CEHSMU, BITUCaH-
HBIMA B CTPYKTYPHO-(YHKIIMOHAJbHBIE YacTH
(«B/2» — 39.71 %).

Hanwmune 00omx ymoMsHYTHIX BapHaHTOB IIO-
3BOJIIET TPEATOIIOKUTH BO3MOXKHOCTH CYIIECTBO-
BaHUS JIByX SBOJIOIMOHHBIX TEHJICHINI B Pa3BUTHU
MIPUIIAI0KCKOTO JKMJIMINA — TIepexof] OT OIHOYacT-
HOTO K TOJYTOPaYacTHOMY XKHIIbIO, KaK IIyTEM IMpH-
CTPOMKM CEHEH, TaK U MyTeM UX BbIJICJICHUS B IIPO-
CTpaHCTBE KMJIBIX IOMEIICHHH CHayajla ¢ IOMO-
IIBIO JKEPJEBBIX HIIM TECOBBIX MEPEropoyioK, a 3a-
TEM VYK€ KalmUTaJbHBIX CpPYOHBIX H KapKacHO-
3aCHIITHBIX CTEH.

B cBoro ouepens, ucciemoBaHue 0COOCHHOCTEH
KOMIIO3UIIHOHHO-TIPOCTPAHCTBEHHOH W  00bEeMHO-
TUTAHMPOBOYHOW OpPTaHW3alliU  JTOTIONTHUTEIBHBIX
KHIIIBIX TIPUCTPOCK, 3aQHUKCUpOBaHHBIX B 9 m3 132
obcnenoBanubix 1oMoB («I1B2» — 6.82 %), mo3so-
JSIeT HAMETHUTH PSiJi TIPOMEXKYTOYHBIX DBOJIOIMOH-
HBIX 3TaNoB B Ipouecce GOPMUPOBAHUS MPUITAT0K-
CKOTO KHIIWIIA, KaK B HalpaBICHWUH YyBEITUYCHUS
YAaCTHOCTH JKWIMIIA, TaK U B TEHIACHLUSIX K TIpO-
JIOTBHOMY W TIOTIEPEYHOMY Pa3BUTHIO TIAHUPOBOY-
HOU CTPYKTYPBI OTHENBHBIX JKUIIBIX YacTeH, M03BO-
TSIl Pa3BUTh W JIETAIH3UPOBATH OOMIYIO DBOJFOIIH-
OHHYIO KapTHHY Pa3BUTHS TPAIUIIMOHHOTO KPECTb-
sHckoro okunuma Kapenbckoro [Ipunanoxbs
B koHIe XIX — mepBoii Tpetu XX Beka, MpeaCcTaB-
JICHHYIO B BUJIC TUTIOTETUYECKON CXEMBI Ha pHC. 8.

XapakTepucTuka TPAJAUIIMOHHOTO IKUIIHUINA
[Ipunagoxpst OyAeT SIBHO HETONHOM 0e3 ynmoMuHa-
HUsI O pe3yibTarax aHaiu3a (opM MOKPBITHA Hax
KUITbIME 1oMamu. [loirydeHHOe aBTOpOM Bapuallu-
OHHOE pacIipeieIeHne CBUIETEIBCTBYET O JOBOJIb-
HO OOJBIIOM YHCJIE TOCTPOEK, HWMEIOIINX CaMo-
CTOSITEIIbHBIC KPBIIIY HaJl KUIBIMH YacTSIMH U Ce-
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Puc. 8. 'nnorerideckast cxema BOTIOLNH KPECTBSIHCKOTO
skumina Kapesnbsckoro [puiianoxes Ha niepro KoHLa
XIX — nepBoii Tpetn XX Beka

Hamu («P1» — 44,59 %). OnHako MOCTPOWKH 3TOi
Pa3HOBHUIHOCTH, XOTS M HE3HAYUTEIILHO, HO YCTYTIAlOT
TI0 YUCIIEHHOCTH I0MaM, UMEIOIM 00111ee TIOKPBITHE
(«P3» — 48.65 %), 4TO TOBOPHUT O JOCTATOYHO BBICO-
KOM YpOBHE pa3BUTHS OOBEMHO-TIAHHPOBOYHON
CTPYKTYpPBI TIPUJIAJIOKCKOTO JKIJIMIA M O TOM, YTO
(haza mpocTOil MEXaHWIECKOW OJIOKUPOBKH OTIENb-
HBIX CTPYKTYpHO-(DYHKLUHOHAIBHBIX YacTeH JKHJIBIX
JIOMOB OBITa OTHOCHTEIIFHO JAaBHO IIPOH/ICHA.

Bmecre ¢ Tem Hanmmume Ha 0OCHeIOBaHHOMN
TEPPUTOPHH JOMOB TIepBOi pazHOBUAHOCTH («P1»)
C MEXaHHYECKH TPHUCThIKOBaHHBIMU («P1/2»)
W Bpe3aHHbIMH JApyr B japyra («P1/4») kpblmamu,
UMEIONIMMHU TIPEUMYIIECTBEHHO B3aMMHOIICPIICH-
nukyiasipable  KoHbkH («P1(3)»), B coderanun
C TaHHBIMHU O pa3BUTHH (HOPM MOKPBHITHH Ha apxa-
WYHBIX Kuiauimax (uaHO-yropckux HapomoB Ce-
Bepa [14; 32, 34, 45, 63] mo3BonseT BBHICKA3ATh
THIIOTE3y O TpajAHIHOHAIN3ME abOpHUTeHHOTO
(dunCcKO-KApenbckoro) HaceneHus Kapenbckoro
[Tpumanoxesi, OTpasuMBIIEMCS B €T0 CTPEMJICHHH
K COXpPaHEHUIO M TBOPUECKOW TepepadoTke apxa-
WYHBIX (HopM MOKpBITHH (pHC. 8).

IMonmBoass WTOrM TIPOBENICHHOTO HCCIIEIOBAHUS,
MOKHO C YBEpEHHOCTBIO YTBEpIK/AarTh, 4To Kapenbckoe
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[punanoxee SBISETCS CHEHU(PUUECKAM HCTOPHUKO-
apXuTeKTypHeIM cyOpernoHom Poccuiickoro Cesepa,
HapOIHOE 30IYECTBO KOTOPOro c(hOpMHUpPOBAIOCH IO
BIIMSIHUEM CJIOXKHOTO KOMIUIEKCa CBOEOOPa3HbIX IPH-
POMHO-KIMMATHYECKHUX, HCTOPUUYECKUX, COLUAIBHO-
9KOHOMHYECKHX M 3THOKYJBTYPHBIX (PaKTOPOB.

B 3akiroueHne aBTOp BBIpaXAaeT HCKPEHHIOKO
OnarogapHocts PoccuiickoMy T'yMaHWTapHOMY Ha-

yaHOMY (QOHTy 32 (PMHAHCOBYIO MOICPIKKY HAYIHO-
HCCIIEIOBATENILCKON paboThI CTIEIIATIICTOB Ka(eapsl
CAIIP Iletpl'Y B obnactu n3ydeHHs! OTEUECTBEHHO-
T'0 HUCTOPHKO-KYJETYpHOTo Hacieausi (rpant PIH®,
2007-2008 rr., Ne 07-04-121278, «Co3gaHue MHOIO-
IeneBol o0pasHO-Tpaduueckod W TEKCTOBOW 0a3bl
JAHHBIX 110 TAMSITHUKAM HAPOIHON apXUTEKTYPHI
3anaauroro [ToBaxbs aj1st cetu THTEpHET»).

* OKOHltaHue cmambosi, Ha4aJlo B XKXYypHaJe ((y‘leHI)IC 3aIlIUCKHU HeTpO3aBOHCKOFO TOCydlapCTBEHHOI'0 YHUBCPCUTCTA.
Vions, 2008. Ne 2(92). C. 7-14.
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AJITOPAUTM PACYETA APOYHOM KOHCTPYKIIUU
N3 COCTABHBIX YIIPYTONVIACTUYECKHUX 3JIEMEHTOB

Pazpaboran anroputM pacdera, MO3BOJIAIONINK BBIMONHUTH Je)OPMAIMOHHBIN pacdeT W IPOBEPHTH YCTOHIUBOCTDH
APOYHOM KOHCTPYKIINK U3 COCTABHBIX AIIEMEHTOB MPHU paboTe MaTepuaia 3a mpejesioM ynpyroctd. Pacuer apku ocyie-
CTBJIAETCS C MCTIONB30BaHIEM SKBUBAIEHTHOM JKECTKOCTH MOTIEPEYHOTO CEUECHNS, YUUTHIBAIOIIECH BIUAHIE Ae(opMaluii
cIBHra. AJNTOPUTM pacueTa yUUTHIBACT HENMHEHHBIC TeOMETpUYECKre U (pu3ndeckue (G QeKTsl, BOHUKAIONINE B apKe

npu paboTe Mo Harpy3Koi.

KitroueBblie ci1oBa: apoyHasi KOHCTPYKIMS, SKBUBAJICHTHAs )KECTKOCTb TTOMEPEYHOT0 Ce4eHus, 1e)OPMALOHHBIH pacyeT, COCTABHOMN yIpyrora-

CTUYECKHI dJIEMEHT

B pabore umzmaraercs MOpPSAOK pacdyeTa COCTaB-
HOHM IBYXIIAPHUPHOU yIPYroIiacTUYECKOH moso-
roil apku, oCb KOTOpPOM MMEET KpyroBoe oyepra-
HHe. Apka HMeeT IepeMEHHOE CeUeHHUe Mo JIIUHE.
ITosica apku COCTUHEHBI MEXIY COOO0H CTPYKTYp-
HBIMHU CBSI3IMHU (packocamM, paclopKaMH, IUIaH-
KaMu, nepHopupoBaHHBIM JIUCTOM). B pabore wuc-
MOJIB3YETCSl PUOTMKEHHOE BBIPAKEHHE IS KpHU-
BHU3HBI M30THYTOH ocu. [l marepuana apku yc-
TaHABJIHMBAETCA MPOU3BOJIbHAA 3aBUCHMOCTDh MEX-
oy nedopMauMsMH M HampsDKEHHEM. YUeT BIUS-
HUA nedopManuii cIBUTa OCYIIECTBISETCS CIOCO-
oom, mpemnoxeHHbIM @. Dureccepom u C. I1. Tu-
MoieHnko [6; 133]. He yuuThiBaeTcs BIUsHUE Ka-
CaTeIbHBIX HAIPSIKEHUW Ha pa3BUTHE IJIACTHYe-
ckux nedopmanuii. ['eomeTpuueckas HensMeHse-
MOCTh TIOIIEPEYHOTO CEYEHUS COCTaBHOW apKu
obecreunBaeTCsl TOCTAHOBKOM TOIMEPEYHBIX AHa-
(hparm XecTKOCTH.

B ocHoBe mpennaraeMoro perieHus JIeKHUT HC-
MONb30BaHWE M3BECTHOTO auddepeHnnamI-HOro

© Poues A. A., 2008

ypaBHEHHUSI U3rnda yrpyroil mojoroi apku, MMero-
el 0ECKOHEYHYIO JKECTKOCTh Ha C/IBHI,

d? d2v(x) dv(x) 1 B
W(EJ(X)Vj ¥ NW(V* Ej ~a0=0. (1)

rae EJ(X) — w3ruOHas ’keCTKOCTh IMOMEPEYHOTrO
CEYCHHUS] apKu, H3MEHsSIoUascs M0 ee JUIMHE;
V(X) — mepemenieHre TOYEK OCH apKH B pagualib-
HoM HampasieHu#; N(X) — mpomosibHas cuia,
JelicTByOIasl B CeYeHUsX apku; R, — pamuyc
KPUBHM3HBI OCH HelehopMHpPOBaHHOI  apkw;
g(X) — HepaBHOMEPHO paclpeelieHHas Harpy3Ka,
JCHCTBYONIasl Ha apKy B €€ IUIOCKOCTH B paju-
aJIbHOM HaIpaBIICHHH.

st peiennst ypaBHenus (1) ucrnonbs3yercs: me-
TOJ KOHEYHBIX PAa3HOCTEHl M IIAroBO€ HarpyXeHHe
koHcTpykimu [1]. TIpoekius ocu apku Ha OCh Op-
JMHAT X JETUTCS HAa M paBHBIX 4YacTeil JJIMHOM S.
Jlist j-# y370BO# TOYKHM Ha OCH apku ypasHeHue (1)
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A A

Poues

Ha I-M IIare Harpy>KeHUsl NMPUMET BHJ YpaBHEHHS
B KOHEYHBIX Pa3HOCTIX

Ay [ AZy® 1
By*® —L+NP| —L+—|-ql=0, (2
S S Ro
e sz(i) A4V(-i) — KOHEYHBIE Pa3HOCTH COOTBET-

CTBEHHO BToporo W 9ETBEPTOTO MOPAIKOB HA i-M
uiare Harpy<eHusi; (]’ — paBHOMEPHO pacrpese-
JICHHAs HArpy3Ka Ha j-M y4acTKe apKu BO BpeMms i-To
urara HarpyxeHus; By“" — oKkBUBaneHTHas KecT-
KOCTh TMOTMEPEYHOTO CEUEeHHUs apKH, YUMTHIBAIOLIAS
BIIMSIHUE C/IBUTOBBIX Jedopmariuii, paBHast AJst i-ro
[iara Harpys>kKeHHs

(-
P — M.
! (A 1hj -

1)Qr(l 1)) ’ )

®opmyna (3) Obuta TNoJTy4eHa U 0Hy6J'II/IKOBaHa
mamu panee [4]. B stoit dopmye: M(

— W3rH-
Garormuii HT B ] -M CEYCHHH apKH, BOSHI/IKaIO-
LU npnl\( -M LIare HarpyxeHust; Agj * — pas-

HOCTb KpaeBI)IX JIMHEHHBIX OTHOCHTEIBHBIX Iedop-
Mauuil B | -M Ce4eHHHU apKM IpH (I —13 -M IIare Ha-
TPYKEHH, hj - BBICOTa J-rO MOMEpedHOTO CeueHus
apKu; ¥y — YTOJI CIBUIa COCAMHUTENIBHON peler-
KA COCTaBHOM apKH OT CIMHHY 014 HOTEPEYHON
CHJIBI IS J-TO P/‘IaCTKa apku nipu (i —1)-m mare Ha-
TPYKCHHS, QyJ 3HAYCHHUE nepBOH TIPOM3BOHOM
OT MOTIEPEYHOH CHIIBI, JSHCTBYOLICH B |-M CEYCHHU
apKu mmpu Z‘ 1)-M mare HarpyxeHusI.

ITpu u3BecTHOMN (HYHKIMOHATBHOM 3aBUCHMOCTH
MEXIy HampsDKeHUsiMU U aedopmatmsvu o = f (&)
IUIsl MaTepuaja CTep)KHEBOIO JJIEMEHTa KpaeBbIe
HPOJIOJIbHBIC OTHOCHUTENBHBIC AehOpMAlUU B j-M
cedeHHH dneMeHTa mpH (i —1)-M HarpyKeHuH siB-
JSI0TCS. PYHKIMSAMUA YCUITHIA

-1 i—1) en(i—1 en(i—1
oy = ey (MR, 4)
i—1) i—1) en(i—1 en(i-1
ey = e (Mg D), )
e M“”(' ) _ IaBHEIA MOMEHT SIIOPBI HOPMAJlb-

HBIX HanpﬂmeHHﬁ OTHOCHTEJILHO IEHTPA THKECTH
J-TO  TMOMEPEeYHOro CEYEeHHs!, BO3HUKAIOUIMH PH
(I —1)-M Harpy>XeHHH apKwu; Pg”(' — TNIABHBIA BEK-
TOpP SITIOPBI HO MaJIbHbIX HaHpH)KeHI/II/I B JTOM ce-
gyenuu npu (i —1)-m HArpYKEHHHU APKH.

KpaeBme nedopmaunn &7 n 6‘% Y onpenens-
IOTCS U3 PELIEHHs] CHCTEMBI YPaBHEHHUI PaBHOBECHS

M 6H(| -1) (g(l -1) (I 1)) M (I -1) ,
(6)

PjeH(i—l) (ngIJ 1) 51J 1)) N(I l)

rae N}'_l)— HPOJIONIbHAS CUIIA, ACHCTBYIOIIAs B J-M
OMEPEYHOM CEYCHHWW apKH, BO3HUKAIOIIAS TpU
?i —1)-M HarpyxeHHH.

Jlns ynponieHus pelieHus CUCTEMbl HEJMHEH-
HBIX anreOpanyeckux ypaBHeHuit (6) j-e momeped-
HOE Ce4eHHe apKy pa30uBaeTcs IO BbICOTE Ha N
Y4YacTKOB OJMHAKOBOM 1mMpuHbl. IIpuHuMas Bo
BHUMAaHHE OTHOCHTEJIbHBIC z[eq)oEMaupm Ha TrpaHu-
nax k-ro ygacrtka pa3oueHus 51k1 M £y’ » BMECTO
(6) B pacuere ucnoNb3yeTCs CUCTEMa ypaBHEHUI

n

Z (i l)(gslkll)' glkzl)) M(l -0 _ =0,
k=0
(7
n
D P ) - NP =0,
k=0

rne Mi MDD gy P(' D _ koo duupeHTsI, 3aBHCSIIIE
oT q)opMLI pa3MepOB TONEPEUHOrO CEUYEHHUS apKH,
OT MHTEpBala pa3OMEHHss U CTaJUU HANPSIKEHHO-
e(QPMUPOBAHHOTO COCTOSIHUS B j-M CEUEHUH NPH
}f' 1)-M HArpy>K€HUU apKH,

2020 = al D0 4+ 0

(8)
©)

0D = al P

1 -1 (i-D) .
jk2 € Lt bj(;(Z)g?Z ;

371€Ch S'kll), Slk21)’ b(' e bJ(Lzl) — K03 PUIHEHTSI,

YUHTBIBAIOLIE THeitHOe pacmpenenenue aepop-
MaLM 110 BEICOTE HONEPEYHOr0 CeUeHUs,

Ipu u3BeCTHBIX BenMuMHAX M D ou P(' -
¢ iomMoIibto popmya (4)—9) B j-m HonepeqHOM ceve-
HIH, HAXOIATCS OTHOCHTEIbHBIE nedopmarun 51(1
u 57 nno (3) onpenensiercst Bemuuna BV
dbopMyna (2) B HEM3BECTHBIX MEPEMEIICHHUSIX
Y3JIOBBIX TOYEK ITPUMET BH]

B®

3;«; j

i 1 i i i 1 i
NPL—Z(Vaa—zvsuvazl)+§}—qs>

L (00, — 400, 4 600 — 4180, 40, )+

=0.

[MpomonbHas Cuiia B | -M CEYEHUH apKH, MCIIOJb-
3yeMasi IIPH pacdyere Ha | -M Iare Harpy»eHus, orl-
penensiercst o GpopMyJle, IOIyIeHHOM B paboTe [2],

B’(ifl)_ ] 1
N(|) N (i l) Dok, | |:V,_y(|—1) _ :| ’ 11
2 ( : )2 RS ()

BO3HHUKAOIIAS

rme N — npomonbras
|—1’3l -TO 1llara Harpye-

B TOUKE Iepernda mocie
HUS;



AJITOpHTM pacueTa apouyHOi KOHCTPYKIUH U3 COCTABHBIX YIPYTOMIACTHUECKUX 3JIEMEHTOB 15

V0D = A0 /52 = (V(l—l) 2 4/l D)is2,

,ZEI/IHaTa j-ro y3na nedopMuUpOBaHHOH OcH
apku Y] B CHCTEME KOOPAMHAT Y — X OIPEIeNIHT-
cs mo popmyne

Y™ = yro,j — Vi, (12)

re Yro,j — OpAMHATA |-TO y31a HeaehOpMHPOBaH-
HOW OCH apKH,

3Has y(' , TIOCTPOMM anre0panvyecKkuili WH-
TepnonﬂuHOHHHﬁ MHoroujieH Jlarpanxa mM-ro
nopsiaKa

-1

L200= D 100y§

j=0

(13)

rme 1j(x) — Koaq)%)MuHeHTLI nonmHoMa Jlarpamka [3].

AGCuHcca Touku rieperuda C nedopmupo-
BAHHOW OCH apKH OTIpeeTIsIeTCS. U3 PELICHUs ypaB-
HEHHS

[ 00] =0 (14)

3Has Hamp >i<e HO- ;:[e(bopMI/IpOBaHHOG COCTOSI-
HHE ap_ F fipu i 13 HArPY>KEHUH U X¢ ~ , BEJHYH-

OIIPENICNIACTCS M3 PEIICHUS CHCTEMBI
ypaBHeHI/II/I pPaBHOBECHS YacTW apKH, OTICICHHON
HIOTIEPEYHBIM CEUYCHHUEM, MPOXOISIIMM Yepe3 TOUKY
ocu apku C.

C yd4eToM BBIIIEH3JIOKEHHOTO, NPHUHUMAsl BO
BHUMaHue Qopmynsl (2)—(14), pemraercs 3agava
neopMaIMOHHOTO pacdeTa HEIWHEWHOH COCTaB-
HO#l MOJIOTO# apKU MIEPEMEHHOTO CEYCHHUSI.

B mporecce OMMCAHHOIO pacyera Ha KakIOM
i-M JTare HarpyKeHUs MPOBEPSIETCSl YCTOWYUBOCTh
apKd B CBOEH IUIOCKOCTH METOIOM, H3JIO0KEHHBIM
B [5]. Jlns paccMmarpuBaeMoil apKM COCTaBIIAETCS
U BapbUpPYyeTCs CHCTEMa YpPaBHEHHH pPaBHOBECHS
B CEUECHUSIX apKH

L+ (2T H + Vo - G9)ys i -
B e oH - Ve -G B+ P =03 (15
Hoyj + oHy; + )fj”:o,

rne H — pacmop; V, — BEPTHKANbHAS PEAKIHs Ha
neBoii onope apku; G| — rmaBHbIT BEKTOp BHeIIHEH
HarpysKd, npnno;erHon K JICBOW YacTW apKH, OT-
JICTICHHOH |-M CeYeHHeM;

oM oM &
= & 3 Seai
X & é1j + 0] 2] (16)
oP# oP?"
oP" = ! oaij + ! 0&2j . (17)
oé&ij &2j

B ompenenurens cucremsr (15), cocraBieHHBII
3 Kod(DPUIMEHTOB NMPH BapHAITUAX HE3aBHCHMBIX
MEPEMEHHBIX, MOACTABISIOTCS TMapaMeTphbl Harpsi-
KEHHO-e(DOPMUPOBAHHOTO COCTOSIHHS, TTOJIY4€H-
HbIe U3 1e(OPMAIIMOHHOTO pacueTa apku. B ciyuae
paBeHCTBA HYJIIO YKa3aHHOTO OIPEACUTENS WITH
CMEHBI 3HaKa €r0 YMCJICHHOTO 3HAYCHHS PErHCTPH-
PyeTcs BEIMYHHA KPUTUYCCKOH Harpysku. Ecmu
YCTOHYMBOCTh apKd 0OCCIeYeHa, MPOU3BOIUTCS
nepepacueT BEJTMYHHEI Bjj’“(') UL CIIEIYOIIETO
aTama Harpy»keHWsi apKd U IOBTOPSIETCS BHOBb €€
nehopMaIMOHHBIN pacueT.
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COBPEMEHHOE COCTOSAHME NPEJIMETHO-ITIPOCTPAHCTBEHHOM CPEJIbI
YUYACTKOB JETCKHUX JIOIIKOJIBHBIX YUPEXIEHUI

B craree aHanmsupyercs COBPEMEHHOE COCTOSHUE MPEIMETHO-NPOCTPAHCTBEHHON OpPraHM3allid YYacTKOB IETCKHX
nomkonbHbIX yupexnaenuii (JI/1Y). Onpenenenbr TpeboBaHus K IIAHUPOBOYHOMY PELICHUIO TEPPUTOPUH, B3AUMOCBSI3H
(YHKUMOHATBHBIX SEMEHTOB y4acTKa, GOpMUPOBAHUIO UIPOBBIX ILIOIIA0K, HTPOBOMY 000PYIOBAHHIO.

Kirrouerie cioBa: Y4acToOK IUIY, NpEAMETHO-IIPOCTPAHCTBEHHAA CPEaA, TEMATHIECCKUE U CIICITHAITM3UPOBAHHBIC INIONIAJIKH, UTPOBOE 060py)10BaHMe

B mamHo#i cTarse aBTOp 0OOpamaeT BHUMaHWUE Ha TPo-
OneMy OpraHM3alii TPEAMETHO-MPOCTPAHCTBEHHOI
Cpebl YYaCTKOB JETCKUX JOUIKOJIBHBIX YUPEKICHHH,
(hopmupoBaHue KOTOPOI Ha JOMHKHOM ypOBHE 0Oec-
MEYMBACT HAWIYYIIHUE YCIOBUS OISl BCECTOPOHHETO
pasBUTHS JeTel JOMIKOJIFHOTO BO3pacTa M IeJIeHa-
MIPaBJIEHHOTO TeJaroruueckoro mnpouecca. Bocnura-
TENILHOE BO3ICHUCTBHE CPEIBI, OKpPYIKAroImeH peOeHkKa
Ha yuactke [JIY, ompenesnsercs BceMU BXOASILIMMU
B HE€ KOMIIOHEHTAMH — COOCTBEHHO y4acTOK, €To
IUTAHUPOBOYHOE peElIeHUE, B3aUMOCBS3b (yHK-
IHOHANBHBIX JJIEMEHTOB YYacTKa, JaHamadT,
UTPOBOE 000PYyIOBaHNE U 0JIArOyCTPOICTRO.
HecMmotps Ha TO, 4TO B OCHEIHUE AECATUIIETUS
B Halleil cTpaHe MHOIO€ W3MEHMJIOCH B JIYYILIYIO
CTOPOHY B Pa3JIMYHBIX cepax KU3HU JIIoJIeH, B Op-
rauu3anuu ydactkoB JI/IYV mnpaktudecku He mpo-
M30IIUI0 HUKAaKUX W3MeHeHui. Bce Te xe ybOorme
TEHEBbIE HABEChl, KOTOpBIE MPAKTHUYECKH HE HC-
MOJIB3YIOTCSI BO BpEMs NPOTYJOK, TO K€ YyCTapeB-
iee UrpoBoe 00OpyAOBaHUE U3 AEpPEBa WIH OCTOHA,
Ta XK€ HEe OpPraHW30BaHHAs IS WP, (PHU3NIECKOTO
passuTHi W oOydeHus Tteppuropus. [locrosHHOE
HeToUHAHCUPOBAaHUE JIOIIKOJIBHBIX YUPEKACHUN

© Ymakosa JI. M., 2008

IIPUBEJIO K TOMY, YTO Ha y4YacTKax HCIIOJIb3YyEeTCs
B OCHOBHOM «JIOIIEPECTPOCUHOE» UTPOBOE M CIOp-
THUBHOE 000pyIIOBaHHE, KOTOPOE M3 TOAa B I0OJ pe-
MOHTHpPYETCSI ¥ KpacuTci. B Bek COBpeMEHHBIX
TEXHOJIOTUH, KOMIBIOTEPOB, HHPOPMALIMH YUaCTKU
JY npousBogsaT yHbUIO€ BriedarieHue. Mx npen-
METHO-TIPOCTPAHCTBEHHAs OpraHU3alusl HUKaK He
CIIOCOOCTBYET IMpoIeccaM 0310POBIICHHUS, 00yICHUS
W BOCIIUTAHUS MOAPACTAIOLIETO TOKOJICHUS — Oyy-
miero Poccun.

B ocHOBe MIIaHUPOBOYHON OpraHU3aIMH ydacT-
koB JIJIY nexuT NpUHIUN IPyNIOBOW H3OJALMH,
KOTOPBIM NpenonpenesnsieT CO3AaHHE Ha YYacTKe
OTJENBHBIX IPYNIOBBIX IUIOMIAJIOK Ul JeTeil Bcex
BO3pacTHBIX rpymni. Ilpu 3TOM, cormtacHo caHuTap-
HO-TUTUECHUYECKUM TpeOoBanusaM k /1Y, kaxnmas
IpyINoOBas IUIOIIAAKA JOJDKHA OBITh OTHENIeHa OT
COCeHUX IUIOMAA0K o3eneHenueM. OOcienoBaHus
MoKa3aJiy, 4YTO BO BpeMs MPOTYJIOK Ha y4acTKe AETH
BCEX TIPYHI IE€PEMEIINBAIOTCS, TO €CTh NPHHLUI
IPYIIIOBO# M30IsAHMK He coOmonaercs [3]. Yuactok
JIY mpeBpallleH B IECUYaHOE MOJE, HA KOTOPOM B
Oecropsiike pa3MelleHbl: IeCOYHULBI, TOPKH,
IIBEACKHE CTEHKH, YTO IpPEBpallaeT YdyacTOK
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B YHBUIYIO Yepelly OJHOTHUITHBIX HTPOBBIX BIIEMEH-
ToB. Bo MuHOTHX JIJIY HET (hM3KYIBTYpPHBIX ILIOIIA-
JOK CO CIEIHaIbHBIM HAbOpOM CIOPTUBHOTO
00OpyIOBaHusI Ui TPOBEJCHUSI CIIOPTHBHBIX WP
U COPEBHOBAHUM.

IHHUWDIII yuebnsx 3manuit eme B 1984 romy
[2] BHec nmpemsnokeHHS 1O APXUTEKTYPHO-
MJIAHUPOBOYHOW OPTAHM3AIUU yYACTKOB SICIICH-
CaJi0B, CO3JaHUIO CIICNHAIN3UPOBAHHBIX U TeMa-
TUYECKUX TIUIOMAA0K JJISl JAETeH MOMIKOIBHOTO
BO3pacTa, MpeIMEeTHO-MPOCTPAHCTBEHHON Cpe/b
UTPOBBIX IIOIMIANOK, OmIpenenua TpeOoBaHUA
K 9JeMEHTaM HMrpoBoro obopymoBanus. Coriac-
HO PEKOMEHIAIMIM, U30JIMPOBaHHBIE TPYNIIOBBIC
MJIOIIAKHA MPEAYyCMATPUBAIOTCSA TOJBKO JJs Je-
Tel SICEBPHOTO W MIAJIIEro JONIKOJLHOTO BO3-
pactra u guddepeHUPYOTCS MO IUIOMAIU B 3a-
BHCHMOCTH OT Bo3pacTta nmereii: or 1 roma mo 2 jer —
100 %, ot 2 1o 3 mer — 150 M%, ot 3 10 4 ;er —
180 M°. VunrhiBas 0COGEHHOCTH TCHXO(DH3HOIOTH-
YeCcKOTO Pa3BUTHS JIETEil JaHHOTO BO3pacTa, IUisl KO-
TOPBIX OCHOBHBIM BHIOM JESTEINBHOCTH SIBISICTCS

npenMeTHas (Mepechianue, nepeknaapBaHue, Gop-
MOBaHHKE), TMPEAMETHO-TIPOCTPAHCTBEHHAsI OpraHu-
3aIusl TPYIIOBBIX TUIOMIAIOK TpeOyeT CO3MaHus 30H:
JUTS TIOIBWKHBIX WP, WTP C MECKOM, C TUIAKTHYe-
CKUMH UTPYLIKaMH, 3aHATHH MO Pa3BUTHIO PEUH.

I'pynmoBele TUIOmMAAKU Ui eTeit oT 4 1o 7 jer
wioapo 220 M° MpeIokeHo 3aMEHUTh Ha TeMa-
TUYECKUE ¥ CIeHUATH3UPOBAHHEBIC 110 BUAAM Jes-
TEJIbHOCTU JeTel. B cocTaBe TeMarnuueckux IUIO-
IaJIOK MOTYT OBITh. KKOCMHYECKAS», «MOPCKAsA»,
«CTPOUTENBHAS», IIPHKIIOYCHYECKAST», «PYCCKOE
TOPOJMIIE», a B CICHUATU3UPOBAHHBIX — (DU3KYJIb-
TypHas, TUIOIAIKa Uil n3ydeHus [IpaBui 1opoxKHO-
ro gewkenus (ITJ]]), n30[eaTeNbHOCTH U 3aHATHIA,
IUIOMIAJIKAa C JBUXKYLUIMMHCA UTPOBBIMH YCTPOMCT-
Bamu (Kayend, Kavaiku-OalaHCHUpbI, Kapyceld,
«Oenuybu Kojeca» M T. 1.). TemaTndeckue u cre-
[UATM3UPOBAHHBIE TUIOMIAJKA HE 3aKPETUISTIOTCS
KOHKPETHO 3@ KAKJIOM JOIIKOJBHOM TIpYyNIOH.
[Ipennonaranock, 4YT0 UX HCIOIB30BAHHE OMpEIeC-
JUTCST HEOOXOIMMMOCTBIO CMEHBI 3aHATUH WM WP
MEXy IpylIamMu JeTeu.

Puc. 1. [TnanupoBouHsle pemenus yyactka JJ/IY Ha 14 rpynn
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B 3aBucuMocTH OT BUIa ACSITEIHHOCTH JOIIKO-
JIbHUKOB, TEMAaTUYECKUE U CICHUATU3UPOBAHHBIC
TJIOMIA/IKA MOYKHO Pa3/IeUTh Ha TPU BUJA!
® TUIOmMANKU i (PUIHYECKUX yIpaKHEHHH

U CIIOPTa, NPUKIKUCHUYCCKUX U TOJBHIKHBIX

urp (Gu3KyIbTYypHas, <IPUKIIOYCHUYECKAS,

IJIOIIA/IKA C JBUKYIIMMUCS UIPOBBIMU YCTPOHi-

CTBaMH, «3elicHas JTyKaiiKka»);
® IUIOMIAJKK JUIS CHOKETHO-POJICBBIX UTp («MOp-

CKasi», KKOCMHYECKas», KPYCCKOE TOPOIUIIIE»);
® TUIOIIAAKH JJIS TUXUX TBOPYECKUX WIP W 3aHS-

THIi  («TeaTpanbHas», «CTPOMTEIbHAA», IUIO-

IaaKa JUis U30ACATeIbHOCTH).

3agaya mpeaMETHO-POCTPAHCTBEHHON OpraHH-
3allid WTPOBOU IUIOMIAJIKA YCIIOKHSETCS HEo0Xo-
TUMOCTBIO HWHTETpallié psfa AesTelIbHOCTeH Ha
OTHOCHTENBHO, HeGOMbImoN Tepputopun — 100 M2,
150 m?, 180 M2 Mcxomst B3 9TOTO, CIELYET Ompeie-
JUTh TPUHIUIBI  OpPraHU3alMM  MPEIMETHO-
MIPOCTPAHCTBEHHON Cpebl UTPOBBIX TLIOIIAIOK:
® JICJICHHE WIPOBBIX IUIOIIAJ0OK B COOTBETCTBUHU

C OCHOBHBIMHU BUJIaMH JICATEIBHOCTH Ha (PyHK-

[IHOHATBHBIC 30HBI ¢ 000pymOBaHHEM, oOecIie-

YUBAIOIIMM MPOBEACHUE DPa3HBIX BHUJIOB JCs-

TENBHOCTH;
® TCOMETPHYCCKUE MapaMeTphbl (YHKIIMOHAIbHBIX

30H JIOJDKHBI OTBEYATh 3PTOHOMHYECKHM Tpe-

0OBaHMSIM — COOTBETCTBHE UTPOBOTO MIPOCTPAH-

CTBa, DJIEMEHTOB OOOPYIOBaHUS aHTPOIIOMET-

pUYECKAM OCOOCHHOCTSM JETeH KaXIod BO3-

PacTHON TpyNIbl M KOJMYSCTBY YYaCTHUKOB

JTAHHOH JIeATEThHOCTH;

e JUId TpPOBEIEHHS IOJHOIEHHOW Y4eOHO-BOC-
MUTaTeNbHON paboThl C JETBMH HEOOXOIUMO
00ecneuuTh KOPOTKHE CBS3W MEXIY JIIEMEHTa-
MU 00OPY/IOBAHHUS B MIPEJICIIaX 30HBL
Ha wurpoBpix miomagkax MIafliuX JOIIKO-

JIBHBIX T'PYII HEOOXOIMMO BBLACIATH (PYHKIIHO-

HaJlbHBIE 30HBI. JUIS UTP C MMECKOM, UTP C JAUJaK-

THYECKUMHU W CIOKETHBIMH HTPYIIKAMH, CIOKET-

HBIX, CTPOUTEIBHBIX U IMOJBWKHBIX HT.

B ommume OT WrpoBBIX IUIOMIAJOK MITAIIINX
JIOIIKOJIBHBIX TPYIII, TPEIMETHO-ITPOCTPAHCTBEHHAS
opraHusanys KOTOPBIX TpeaycMarpuBaeT IpOBere-
HUE BCEX BUIOB JACATEILHOCTH, UIPOBBIC TUIOIIAIAKH
JICTeH CTapIiero JOIIKOJIBHOIO BO3pacTa HUMEHOT
CTEHAN3AINI0 U TEMaTHYECKYIO HAIpPaBIEHHOCTb,
OIpe/eIIieMbIC BEIYIIMM THUIIOM JICATSIBHOCTH. Ta-
KHM 00pa3oM, Ui CO3[aHUs TOTHOIEHHOW UTPOBOM
Cpenpl IUIOMAAKH HEOOXOMMMBI Takue OOBEMHO-
IUTAHUPOBOYHBIE PEIICHHUs, KOTOPHIE TIO3BOJISIOT CO3-
JaBaTh Pa3UYHBIE TPOCTPAHCTBEHHBIE CTPYKTYPHI,
TOPU30HTAIBHBIC W BEPTHKAJBHBIC IMOBEPXHOCTH,
€MKOCTH, HTPOBOH JTaHIIa(T U T. 0.

PazHooOpa3ue UrpoBOro MpOCTpaHCTBA MOXKET
OBITh BBIPAKEHO KOJMYECTBOM COOTBETCTBYIOIIUM
00pazoM 00OpYIOBAHHBIX 30H Pa3IUYHOIO Ha3HA-
YeHUs, UX (PYHKIMOHATHHOW B3aMMOCBS3BIO M pa3-
MepaMd. DTO NOCTHTAETCS ITyTeM WICHEHHS UTPO-
BOTO TPOCTPAHCTBA B TOPU3OHTAILHOW M BEPTH-
KallbHOU TUTOCKOCTSIX, HAIPUMEp, HCIIOIb30BAaHHEM
B3aUMHO-TIEPECEKAIOIINXCS TI0CKOCTEH-CTEHOK,

IIVPM, SKPaHOB, UTPOBOTO 000PYAOBaHUS, KOTOPHIC
00pa3yoT 000COONICHHBIC MPOCTPAHCTBA B TIpEieC-
Jnax urpoBoi ruomanku. Ilpu Takol opraHuzanuu
BaXHBIM YCJIOBHEM SIBIISIETCS COXPaHEHHE BH3yallb-
HOM CBSI3M BCEX 4YacTE€d HIPOBOr0 IMPOCTPAHCTBA.
Paznenenne (QyHKIIMOHAIBHBIX TMPOIECCOB IO BEp-
TUKaJIH, TO €CTh B Pa3HBIX yPOBHSIX, HO B Mpeaenax
€IWHOTO WIPOBOTO TMPOCTPAHCTBA, JIOCTHUTAETCS
TeppacUpOBaHMEM IUIOMIAIKH, CO3IaHUEM HCKYCCT-
BEHHOTO penbeda, HCIONB30BaHUEM COOTBETCT-
Byromero obopynosanus [4; 128-132].

IIpenmMeTHO-IPOCTPaHCTBEHHAs Cpefa MUTPOBBIX
TUIOMIAIOK MOXKET OBITh TPECTABICHA Pa3THYHBIMU
CHUCTEMaMH TPYIIUPOBKA (DYHKI[MOHAIBHBIX 30H:
STYCHKOBOM, KOPHIOPHOW, aH(WUIAIHOW, 3aJBbHOM.
Br16op TOM MM WHOM CHCTEMBI OINpEmeseTCs Xa-
pakTepoM AeATeIbHOCTH Ha IJIOLIAJIKe U UX Mocie-
JOBaTeNbHOCTHIO.

AHuetixosas cucmema OpraHU3AIlMM HUIPOBBIX
TUIOMIAIOK XapaKkTepHa JJisl BHYTPEHHE 3aBepIICH-
HBIX, (YHKIMOHAJIBFHO HE3aBHUCHMBIX 30H. Kaxnas
30Ha MMEET MPOCTPAHCTBEHHYIO OpraHMU3aluio, He
CBSI3aHHYIO C MPOCTPAHCTBEHHON oOpraHu3anuyen
JpyTHX 30H. JlaHHAs cuCTeMa MOXET OBITh MCTIOJNb-
30BaHa Ha IUJIOMIAJIKE JUIA CHOKETHO-POJIEBBIX WI,
rae GopMHUPYIOTCS 30HBI IS UTP B «JIOMY», IIKO-
Ty», KOONBHHUILY », KMara3uH».

Kopuoopnass cucmema opranuzanun  GyHK-
LHUOHAJBHBIX 30H XapakTepHa ISl UTP, B KOTOPHIX
OTJIeJbHBIC JJIEMEHTHl WTPOBOTO TpoIlecca CBs3a-
HBI OOIUM CIOKETOM. 30HHBI B JIAHHOM CJIydYae BH-
3yaJlbHO HE HM30JUPOBAaHBI M HMEIOT OOIIyIO JIH-
HEWHYI0 KOMMYHMKanuio. KopuumopHas cucrema
MOXET JIedb B OCHOBY OpraHM3allMy IUIOIIA0K
«PYCCKOE€ TOPOIHUIIE», KIPUKIIOYEHYECKAST», KKOC-
MHYECKasI».

Anghunaonas cucmema TpeEAINoONaraeT ompee-
JICHHYIO TTOCJIE0BAaTEIFHOCTD B Pa3BUTHH UTPOBOTO
CIOKeTa C O00SM3aTeNbHBIM KYJIbMHHAIMOHHBIM MO-
MEHTOM B KOHIIE WTPHI. Takas cuctemMa TMO3BOJISIET
(opMHpOBaTh UTPOBBIE 30HBI B OMPEAEICHHON II0-
CJIEIOBAaTENIEHOCTH, PAaCKPBIBaThCSI B MPOCTPAHCTBE
1 BO BpeMeHHU. AH(pWIaTHAs CHCTeMa OpraHU3alun
MOXET OBITh HCIIONIb30BaHa JUIS TUIOMIAJIOK «KOC-
MUYECKas» U «MOPCKasi».

3anvnaa komno3uyus UTPOBOM TIIOLIAJKU Hau-
Oosee mpuemiieMa IS (YHKIIMOHAILHBIX IPOIIEC-
cOB, TpeOyromux OOJBIINX HEepacwICHEHHBIX IUIO-
maneii. [lanHas cucremMa QopMHpYET €AMHOE IPO-
CTPaHCTBO IUIONIAJAKH C YCIIOBHO BBIACICHHBIMHU
WTPOBBIMU 30HaMH, IOJIpa3yMeBaeT CBOOOTHOE Te-
YeHHUE WTPHl 0€3 CTPOTOTro COONIONEHHUS CHOXKETa
Y BO3BpAalICHUSl K HayalbHOW craguu urpsl. IIpe-
PBIBHCTAs TIperpajia pa3rpaHNuNBaET MPOCTPAHCTBO
IUIOMIAKA W HE TPEMATCTBYET MEPEMENIECHHUIO Je-
TeHd W3 OIHOW 30HBI B JIPYTYIO B IIPOIIECCE UTPHI.
[lomoOHast opraHuzaiusi MPOCTPAHCTBA TO3BOJISIET
CO3/1aTh YCJIOBUSA I TAaKOW JESATENbHOCTH, KOTOpast
HE HYXJaeTcd B JKECTKOM pazneneHuu. JlanHas
cHUCTeMa MOAXOAUT MM IUIOIIAJOK. «CTPOUTEINb-
Has», TUIOIAJKa JUIsi W30TBOPUYECTBA W 3aHATHH,
«3eJIeHast JIy>Kauka».
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Puc. 2. Cuctembl IpynIUpOBKY (yHKIMOHAIBHBIX 30H HIPOBBIX ILIOIATOK:
1 - zanpHas, 2 — anuaaaHas, 3 — KOpuaopHas, 4 — ssueiikoBast

IIpu nmpoexrupoBanuu ydactkoB Y yuutsl-
BaloTcA ABa (hakToOpa, KOTOPBIE UMEIOT ONpenessio-
iee 3HauUe€HHWE B OPraHU3allM MPEeIMETHO-TIPOCT-
PAHCTBEHHOW CpeIbl UTPOBBIX IUIOMIANIOK — ecmeci-
6eHHble YCA06Us TEPPUTOPUU Y4aCTKA: IEpenajbl
penbeda, 3eleHble HACAKACHHUS U UCKYCCTNBEHHAs
cpeda, GbopMmupyeMas dJIEMEHTaMH OOOPYIOBaHU,
UX KOHCTPYKTUBHBIMH CBOWCTBaMH, (GOpPMOH, (pakTy-
PO MMOBEPXHOCTH, LIBETOBBIM peuienueM. [Ipu nouc-
K€ ONTHUMAaJIbHBIX IIAHUPOBOYHBIX M KOMITO3UIIMOH-
HBIX pEIIeHUH yJacTka, B Ipolecce CO3IaHus UHIM-
BHIyaJTbHOTO OOJIMKA KaXKIAOH TUTOIIATKHA HEOOXOMH-
MO MaKCHMAaJIbHO COXPaHATh U HCIONb30BaTh Xapak-
TepHBbIe JaHImadTHEIE TaHHbIe ydacTka [1].

B hopmupoBaHuy npeMeTHO-POCTPAHCTBEHHOM
cpenpl ywactka JIJIY Bemymas ponb OTBOAUTCA
nmaHamadTy, KOTOPHIHM, ¢ OMHOW CTOPOHBI, OIIPEACIIsICT
MHUKPOKJIMMaTH4YeCKUE YCIIOBUS y4yacTKa, C APYroi —
00pa3HyI0 XapaKTepUCTHKY, a CJIEHOBaTeNIbHO, 3CTe-
THYECKYIO IIEHHOCTh HOBOTO JaHmmadra, ero oobem-
HO-TIPOCTPAHCTBEHHYIO CTPYKTypy. OIHUM U3 IpHe-
MOB JaHMIA(QTHOH apXUTEKTYphl SBISETCS TeOILIa-
CTUKa — TUIacTUuecKas o0paboTKa ecTeCTBEHHOTO
U (QyHKLIHMOHAIBHO-XY/IO’KECTBEHHOE MOJICTIMPOBAHUE
UCKYCCTBEHHOTO pelibeda.

l'eonmactuka B opraHu3anuu U 01aroycTpomcT-
Be yuactka JIJIY BeImoNHSET s QyHKIHNA:

Opeanuszayuss  npocmpancmea.  Pa3nudHble
(hopMBI TUTACTHYECKOW OOpabOTKH 3e€MIJIM ITO3BOJIS-
0T 00BEIUHATH WK BBIACIATH HEOOXOMUMBIC (DYHK-
LUOHAJIBHBIE 30HBI B 00IIEM IPOCTPAHCTBE y4acTKa
(30Ha TIOIMIAMOK Ul TUXUX UTP U 3aHATHH, 30HA
TUIOIIA/IOK ISl ITyMHBIX BHJOB JIESTEIBHOCTH, X03-

IUIOLIAZKa ¥ T. I.). DTO JOCTUTAeTCs CO3JaHUEM
OTKOCOB, HACBIMHBIX XOJIMOB, TEppac.

Heposas ¢hynxyus BeIpaxkaeTcs B CO3IAHHU CO-
MaciTaOHOM JETSM UTPOBOH Cpelibl 3a CUET MHOIO-
YPOBHEBBIX Teppac, TOPOK, XOJIMOB, a TaKXkKe B CO3-
JIAHUH UTPOBBIX CKYJBNTYP U3 €CTECTBEHHBIX U HC-
KyCCTBEHHBIX MarepuanoB. Hrposas ckyasnTypa
OpraHUYHO BIHCHIBAETCS B MUKpOpeNbed IIIomai-
KM, YTO NPHJAAET UrpaM AeTeil HauOoJbIIyI0 MpHU-
BJIEKAaTeJIbHOCTh. B Temblid nepuoja rona MHUKPO-
penbed MOXKET UCTIONB30BaThCs IS JIa3aHHs, CITycC-
Ka, TIOAbEMA, B XOJIOAHBIN — JUIs KATAHHA HAa CaHKAX.

Jlexopamusnas @ynxyus. Ilnactuueckas obpa-
00TKa MOBEPXHOCTH 3E€MJIM IO3BOJISIET HCIONbB30-
BaTh XapaKTEpHbIE CBOWCTBA MPUPOIHBIX M HCKYC-
CTBEHHBIX MaTepHaioB — GaKTypy U TEKCTYpY, LIBET;
CO371aBaTh UTPY CBETa M T€HH (HOPMHUPOBAHHUEM IIO-
BEPXHOCTEH, 00bEMOB, IPOCTPAHCTB, YTO OKA3bIBa-
er OOoJbIlIOe 3MOLMOHAIBHOE BO3JEHCTBUE HA Je-
teil. CoueTanne MPUEMOB T€OIUIACTHKH C 3€TIC€HBIMH
Haca)XJICHUSAMHY, BOJOH, MaIBIMU apXUTEKTypHBIMU
dbopMamu, SIIEMEHTAMH WIPOBOTO 00OPYIOBaHMUS
u OnnaroyctpoiictBa TpUAaeT apXUTEKTypHO-XYIO-
KECTBEHHYIO BBIPA3UTEIbHOCTH, CBOEOOpa3ue u He-
IIOBTOPUMOCTB yuacTkam J[JIV.

3awumnan ynxyus. HeodxoquMocTs co3nanus
Ha ydactke [IJIY OmaronmpusaTHBIX yCIOBUH — CHH-
KEHHE YPOBHS LIyMa, CKOPOCTH U JBU)KEHUS BETpA,
MPOHUKHOBEHHUS MBUIM, BBIPAXAaeTCsi B CO3Ja-
HHUM HMCKYCCTBEHHBIX XOJIMOB, Te€ppac, HachIIeill,
KOTOpBIE€ IO3BOJISIIOT BU3YaJIbHO OTHEIUTH yda-
crok JJIY OoT npuIoMOBOH TEPPUTOPHHU U CO3-
J1aTh MOJOKUTEIbHBIA MUKPOKIHMAT.
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Puc. 3. 'eomractyka B IpOCTPaHCTBEHHOH OpraHU3aliy yJacTKa

Takxum 06pazom, st TPOBEICHHUS MTOJTHOIICHHOM
BOCITUTATEIBHO-00pa30BaTeIbHON PabOTHI C JCTHMU
TIOTIKOJIBHOTO Bo3pacTa Ha ydactkax JJIY mHeobxo-
UM TPUHUUIIMAIBHO HOBBIA MOAXOA K UX Ipeln-

METHO-TIPOCTPAHCTBEHHOH OpraHu3anud, (QyHK-
[MOHAJTLHOMY 30HHUPOBAHUIO TEPPUTOPHUH, OJ1aroyc-
TPOWCTBY U HTPOBOMY OOOPYIOBaHHUIO, KOTOPOE OT-
BeJai0 OBl MHOTOOOpPA3HBIM HMTPOBBIM IOTPEOHO-
CTSIM JICTEH.

Eal A
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B TAE/KHBIX JIECAX KAPEJIMN*
YACTbD 2. MPOAYKTUBHOCTDb PASMHOXEHHUA U JUHAMUKA NONYJISINUA

YCHEIHHOCTDb U MIPOAYKTUBHOCTDb
PASMHOXXEHUS
B ycnosusix TIpuaaqoxesi 10 BbUIETA MTEHIOB CO-
xpaHunock 77.1 % ruesn Gombimoii cuauiel (N=236).
DTOT TMOKa3aTellb HE 3aBHCEN OT CPOKOB Pa3MHOMXE-
HUST — TIOTEpPH TEPBBIX W PAHHHUX KIAJ0K
U BbIBOIKOB coctaBmsuin 22.1 % (n=145), Bropmix
¥ TIOBTOPHBIX — 24.2% (n=91). 3HaunTeNbHOE YHCIIO
THe31 OBLIO OpOIIEHO NMTHIIAMU TIOCIIE OCMOTPa FITH
OTJIOBA CAMOK BO BpPEMsI HACHKMBAHUS KIIAJKH FUTH
oborpeBa nTeHrioB (tabmn. 7). Yacts rHe3n (22.2 %)
PasoOpHIIN XWIHUKA W XHIIHUYAIONIHE KUBOTHBIE,
O0OBIYHO ATO OBUIM TOPHOCTAH WM JlacKa U OOJBIION
mecTpelii Agren. [lodtn 4eTBepTh MOTHOIIMX THE3M
COCTaBUIIM OPOIIEHHBIC TTUI[AMHU IO HEHU3BECTHBIM
MPUYMHAM, B OCHOBHOM — B TICPHOJ] OTKJIQJKH SIHII.
YacTh KJIAJOK ¥ BBIBOJKOB TOTHOMIA MO BHHE OT/IbI-
XaIOMINX B JIECY JIIOJCH M3-3a YCTPOCHHBIX Y CHHUY-
HHUKOB CTOSTHOK. HecMOTpsi Ha BBICOKYIO TUIOTHOCTB
HACEJICHHUS MYXOJIOBKH-TICCTPYIIKH, CIy4and MEXBH-
IoBOM OOpBOBI 3a THE31MOBbs B Ilpmmanokbe emu-
HUYHBI, XOTSI B JIPYTUX YaCTAX apeaya Takoe SBICHUE
He penxocth [4], [42], [27]. Hamu oTMedeH eauHCT-
BEHHBIA CIy4dail TMOENW KIIQJKU OOJBIION CHHHIIBI
W3-32 TOTO, YTO CaMKa MYXOJIOBKHU-TICCTPYIIKH 3a-
Opocaia ee THe3/JOBbIM MaTepralioM.

OO0111ast yCIenHOCTh Pa3MHOKEHHUS — OTHOLIICHHE
YKCNa BBUICTEBIUX MTEHIIOB K YUCTY OTIOKEHHBIX

© Aprembes A. B., 2008

sur; — B [Ipunagoxse cocraBuia 67.9 % (n=2295).
B pasusrie rogsr oHa konebanack ot 34 % (1994 ) mo
100% (1995 r), mpudeM CBSI3UM 3THUX KOJCOAHHIA
C IUIOTHOCTBIO THE3I0BOTO HACEIICHHUS TPAKTHYECKH
He Obuto (r=-0.27, n.s.). OCHOBHYIO pOJib B JUHA-
MHKE JTOTO IIOKAa3areis MIPajd YaCTUYHBIH OTXOX
OTEHIIOB B MEpBbIX M paHHMX rHe3max (r=-0.71,
p<0.01), moms MOrMOMIMX MO pa3HbBIM HPHIUHAM
rue3n (r=-0.68, p<0.01) u cpenHeMecsyHas TeMIIe-
parypa mas (r=0.43, p<0.05). ITo-Bumumomy, ompe-
JIEICHHYIO POJIb UTPAIOT U TIOTOJIHBIE YCIOBHS 3UMBI:
CBSI3M HA IPaHM 3HAYUMOCTH YCIEHIHOCTH Pa3MHO-
KEHUSI CO CPEIHEMECSYHON TeMIeparypol sHBaps
(r=0.39, p=0.06) u cymMMoOii CpeqHEMECIUHBIX TEM-
neparyp jaekabps, sHBaps u  Qespans (r=0.37,
p=0.07), BO3MOKHO, TIPOSABATCSA Ha OOJBIIEM 0ObEME
(bakTrueckoro Marepuana. IlpuunHel rubGenu u Be-
JMYMHA OTXO/a SUII ¥ NTEHLIOB B MEPBBIX U BTOPBIX
rHe3max Obun cxomdbiMu (Tabi. 8). B memom, yc-
MEMHOCTh MHKyOauuu cocrasuia 81.6 %, BbIKapMm-
nBaHMs niTeHIoB — 83.2 % (n=1873).

B OpoieHHBIX U pa30peHHBIX THE3aX THOHET
13.8 % sawui, mpuveM BO BTOPBIX KJIaJKaX OTXOJ
M0 3TOM MPHUYMWHE HECKOJBKO BBINIE, YeM B MeEp-
Beix (F=15.3, p<0.01). DMb6puoHadbHAsT CMEPT-
HOCTh B PaHHUX W NO3IHUX T'HE3/1aX HE pas3inda-
jJace M cymmapHo coctaBuia 4.6 % ot oOmiero
YHCIIa OTIIOKEHHBIX siull. Hanbosnpime morepn nreH-
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Taoauua 7
Ipuuyueb Tubdenu THe3J OONBMON CHHHUIB
B 1979-2004 rogax

% <=t
IMpuunna ruGenm 29 28
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S8 S |88 =
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= =
Bporieno nocne oTiioBa caMku 6 |4 5 2173148
Bpomeno nocne ocmorpa 4 41741
Pazopeno
YEIOBEKOM 1 3 4| 741
FOPHOCTAeM, JACKOMH 2 3 519.26
KyHHLEH, HOPKO# 1 1]185
cepoit BOpOHOI 1 11185
GOJIBLIMM [IECTPBIM JSITIOM 211 3 | 5.56
SICTPEOOM-TIepENeIITHUKOM 111|185
XUIIHUK HE OTpeIeyieH 1 11185
Bpomeno
10 HEU3BECTHOM NPHINHE 7 |2 4 |1]|14]25.93
U3-32 MyXOJIOBKH-TIECTPYLIKH 1 1]1.85
U3-32 MypaBbeB 1 1]185
Knanka ¢ HeorooTs. stiiamu 1 1185
Bcero 23 | 9| 18 | 4 |54| 100

o8 (10.1 %) OBLIM M3-3a KYACTHIHOTO OTXOMa» —
rHOETH YacTH BBIBOAKA B TEPUOJ BBIKApMJIHBA-
Hud, eme 6.7 % oT uncna BBUIYNHUBIIMXCS TTEH-
IIOB MOTHOJIO B Pa30pPEHHBIX M OPOMICHHBIX THE3-
nax. HeGonbiive OMOTONMUYECKHE pa3iHuus ycC-
TIEITHOCTH Pa3sMHOKCHUS OBLIN 00YCIIOBIICHBI Psi-
JIOM CIIyYalHBIX TPWYHH, B MEPBYIO O4Yepeb T'H-
0elblo THE3][ IO BUHE YeIOBeKa.

B ycnemnbix rae3nax (6e3 yuera pasopeHHBIX
1 OpOIICHHBIX KJIAJ0K U BBHIBOJKOB) SMOPHOHATBHAS
cMepTHOCTh coctaBmwia 4.9 % ot uucna s, coxpa-
HUBIIUXCS 70 BbUTyruieHus (N=2157), a yacTuyHbIi
orxon nreHoB — 10.8 % oT ywcna BBUTYITUBIIHXCS
(n=1748). Dtu moka3zarean He 3aBHUCEIH OT BO3PACT-
HOTO COCTaBa Map, ObLIM CXOAHBIMH B PasHbIX OHO-
TOMAX W TPAKTHYECKH HE OTIMYAINCH MPU PasHBIX
CpOKax W IUKJIax rHe3noBaHus (Tadm. 9). 3HaunMbIe
pa3nmuuusl BBISIBICHBI TOJNBKO MPU TIEPBOM IIHKIIE
pPa3MHOXKEHHUS: B Jiecax ¢ MpeoOiaJaHueM ey yac-
THYHBIA OTXOJI SIUIT ¥ ITEHIIOB OBLT HIKE, YeM B Uep-
Hoosnpianukax (F=4.5, p<0.05) u coCHOBO-THCTBEH-
ueIx Jecax (F=5.3, p<0.05).

VYCIemHocTs pa3sMHOKEHHsT OOJBIION CHHUIIBI
3aBHUCHUT OT MHOXeCTBa (hakKTOpOB U B mpeenax Es-
pomel komebnercst ot 42 mo 86 % [31], [37], [1],
[41], [12], [11], [17], [14], [24], [6] u ap. HauGomnee
HU3KAa OHA B MAaprUHAIBHBIX MECTOOOMTAHHSAX —
OCMHBIX TI0 COCTaBy PACTUTEIBHOCTH TOPOACKUX
MapKOBBIX HACAKICHUIX U cajax, Ui B Jiecax ce-

Taoauua 8

BrikuBaeMoCTh HOTOMCTBA 0OJIBIIOK
CHHHUIB B MEPHUOJ HACUXHUBAHMUSI
nu BeikapMmMunuBanus B 1979-2004 romax

ITokasarens IlepBrie Bropsie
U paHHHE THe3/Ia | M MO3JHHUE THe3Ia
B % B %
aGe | OTHMema | | OTumMcHa
OTJIOKEHHBIX OTIIOXKEHHBIX
STUTY STHTT

OTIJI0XKEHO SIHII 1520 100 775 100
OTxox Uil

Knazika 6poruena 128 8.4 92 11.9

Knanka pasopena 50 3.3 46 5.9
YacTuaHbIN 77 51 29 37
OTXOJI SUII, U3 HUX

HEOIIOI0TBOpeHHbIE | 26 1.7 10 1.3

rubens SMOpHOHa 43 2.9 12 15

PO/IaBJIEHbI 2 0.1 2 0.3

MIPUYMHA THOCIN 6 0.4 5 06

He omnpeJieNieHa
Beutynunocs nrennos {1265 83.2 608 78.5
OTX0[ NITEHLIOB

T'He31o0 GpoieHo 61 4.0 20 2.6

THE310 pa3opeHo 37 2.4 7 0.9
YacTuuHbIi 0TX0 127 8.4 62 8
[ITEHIOB, U3 HUX

B Bospacte 1-7 nmeii | 105 6.9 53 6.8

8 nueii u crapuie 22 15 9 1.2
BruteTeno nrenion 1040 68.4 519 67

Taomauma 9

YacTHYHBIHA OTXOJ SHUI U NTCHIOB B IHE3-
nax OONBIMIOW CHHHIB B Pa3HBIX OMOTOMmMax
INpunagoxess B 1979-2004 ronmax

buoroms! TepBbie Bropble
Y paHHHWE CHE3[la | M O3JJHHE THE3/1a
Ortnoxe-| Beutere- | Otnosxe- | Beutete-
HO SIUII |JIO TITCH- | HO SIMII |JIO MTEH-
110B, % 110B, %
YepHOOIBIIAHUKH 87 80.5 13 69.2
Envuuku u enoBo-
COCHOBBIE JIeca
(70-80% enpb uiu enb o 912 60 883
U cocHa )
JIucTBEHHO-XBOIHEIC 414 86.2 183 88.0
neca
CocHsiku 72 86.1 34 79.4
COCHOBO-JTUCTBEHHEIE 433 822 209 83.7
neca
MoJtoIHSIKH COCHOBO- 55 836 37 811
JINCTBEHHbIC
[Ipucnesatomue co-
CHOBO-JICTBCHHBIE 68 83.8 9 88.9
neca
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BEPHBIX YacTeil apeana, a MakcMMallbHa B CTaphIX
IIMPOKOJIMCTBEHHBIX JiecaX € Ooraroil KopMOBOMH
6a3oil. B cxomHBIX mpeaenax 3TOT MOKa3arenb KO-
TeOJIeTC W B Pa3IMUHBIX OWOTONax rokHON Kape-
mud. oT 50 % B JIHMCTBEHHO-COCHOBBIX MOJIOTHSKAX
10 86 % B crenbIx JIHCTBEHHBIX Jecax [2]. Obce-
Jlyemasi TIOIyJISIUsI XapaKTepU3yeTCsl TOBOJIBHO BbI-
COKOM YCIEITHOCThIO THE3I0BAHUS U 110 3TOMY TPH-
3HAKy HE OTJIMYACTCs OT MOMYJISIHMHA, OOUTAOIINX
Ha tore OUHISIHAWY, B cpeaHel nojoce Poccuu u B
cMmemanubix jgecax Tomranauu [31], [25], [22], [6].
B taexsbix gecax Ipunafgoxes GONBIINE CHHHIIGI
HAXOMAT ONMarONpUATHBIC YCIOBHS A pasMHOXKE-
HUsI, TPUYEM OINTHMAIBHBIM U BBIKAPMIIMBAHHS
NTCHIIOB TMEPHOJ 37eCh MPOIODKUTEIbHEE, YeM
B JIPYIHX 4acTsax apeana. OO 3TOM CBHCTEIbCTBYET
OTHOCHTEIIbHO BBICOKAsl U CTAOHMJIbHAS YCIEIIHOCTh
Pa3MHOXCHUS TIPH MEPBOM W BTOPOM IIMKIIaX THE3-
JIOBaHUs, B TO BpeMsi KaKk B IICHTPE U Ha CeBepe
apeana OHa 3HAUUTEIBHO CHIDKACTCS K KOHILY THE3-
noBoro ce3ona [37], [18], [41], [11].

IIpOoayKTUBHOCTh KIIQJOK PA3HOM BEJIMYUHBI
IIPH TIEPBOM IIMKIIC PA3MHOMKCHHUSI CXOJIHAs, e 3Ha-
YUMOE CHM)KEHHE HAOJOJaeTCs TOJBKO B KJIaJKax,
coaepxkamux Oosnee 12 s (tabn. 10), Bo BTOPBIX
Y MTOBTOPHBIX THE3/1aX 00Jiee BICOK BBIXO]] ITCHIIOB
U3 HEOONBIINX KIAJA0K, HO 3HAYUMBIC Pa3IHYMs
BEISIBJICHBI TOJIBKO MEXKIY KiTamkaMu u3 7 ¥ 12 suig
(F=4.7, p<0.05). Cunraercs, 4To y cHHHUI] HanboIEE
NPOAYKTUBHBI KIIAJKHA 4YYTh OOJBIIE CpemHEeH Iuis
JaHHO# MOmyJsuu BenuuuHbl [37], HO 3Ta TeH-
JICHIIUST HE BCEIZa OTUYCTIMBO MPOSIBISICTCS B MpPU-
poze, 4YTO, BO3MOXHO, CBSI3aHO C KOJICOAaHHSIMH
MHOTHX (DaKTOPOB, BIHSIOIIAX HA 3TOT Mapamerp
[31, namu nanubIE].

OO1asi MPOIYKTUBHOCTh PAa3MHOXKEHHSI IIOITY-
JSIIAW 32 BECh TEPHON HCCICIOBAaHUN COCTaBHIIA
10.1 cnerka Ha mapy NTHIL 33 CE30H, C KOJCOAHUIAMU
o rogam ot 3.5 (1994 r.) mo 15.1 cuerka (1981 r.).
Ona ObUTa TIPSMO CBSI3aHA C YACTOTOW OMITHKIIMH
(r=0.67, p<0.01) m ycHEHmHOCTbIO THE3JOBaHUS]
(r=0.62, p<0.01). Kpome ToOrO, 3aBHICEIa OT OCO-
OCHHOCTEH MpPEANICCTBYIONICH 3UMbI U BECHBI
OT CyMMBI CPEIHEMECSUYHBIX TEMIIEPaTyp AeKaops,
suBapst u ¢pespans (r=0.48, p<0.05), ot cpenneme-
csiuHOit Temneparypsl depans (r=0.43, p<0.05),
a TaKKe OT CPEJAHEMECSYHOW TeMIeparypsl Mas
(r=0.41, p<0.05). Cpoku Hayana THE3JOBAHUSI
Y TUIOTHOCTD MOMYJISIIIMY HA 3TOT MOKAa3aTelb BIUs-
uust He okaseiBamu (r=—0.18 u r=-0.02, n. s.). MHo-
roakTOPHBIA PErPECCHOHHBIA aHANNU3 TepeUnc-
JICHHBIX BBINIC IMAPAMETPOB TO3BOJMI MOJIYYHTh
ypaBHenue Y=0.08+067x;+0.62X,, ¢ BbICOKON TOU-
HOCTBIO OIKCHIBAIOIICE MHOTOJICTHIOW JTUHAMUKY
npoayktusHocTH nomymsmun (R?=82.4). Tlpu pac-
yerax B KadecTBE QYHKIUH M MEPEMEHHBIX UCTIOJb-
30BaHbl HOPMHUPOBAHHBIC OTKJIOHCHUS aHAIH3HPYe-
MBIX TMPHU3HAKOB, Y — YHCIO CJIETKOB Ha THE3Is-
HIyIOCS TIapy, X; — OTHOIICHHWE YKCIa BBUICTEBIINX
W3 THE3/ MTEHIOB K YHCITY OTIONKEHHBIX SIMII, X —
4acToTa BTOPBIX KIAAOK. J[MCTIepCHOHHBIA aHAmM3
9TOTO ypaBHEHHs MOKa3all, 4YT0 Hanbosee 3HaYNMBbIii

Taoauma 10
IIpOoAyKTUBHOCTH KJAaJOK Pa3HOW BEIHUYH-
Hbl B [Ipunanoxbe B 1979-2004 rogax

Yucno saun [lepBbie u panuue Bropsle u noBTOpHBIE
B KJIaJIKe rHe3ja rHe3/a
o < o ]
o 5 o 8lZ olo 5 o 85 o
SR |F 5leaF RE T g«
© o © &)
1 - - - - 1 1 0 0
5 - - - - 1 5 4 108
6 1 6 4 1067 4 | 24 | 23 |0.96
7 3 21 | 21 1 10 | 70 | 58 |0.83
8 2 16 | 15 |094| 15 | 120 | 89 |0.74
9 9 81 | 56 [0.69| 11 | 99 | 68 |0.69
10 22 | 220 |175| 0.8 | 15 | 150 | 108 | 0.72
11 48 | 528 | 391 |0.74 | 13 | 143 | 109 | 0.76
12 26 | 312 |232|074| 7 84 | 57 [0.68
13 17 | 221 | 125|057 | - - - -
14 1 14 | 0 0 1 14 | 0 0
15 1 15 7 1047 - - - -

BKJIJl B JUCIIEPCUIO (DYHKIIMU BHOCHUT (aKTop X —
48.5 % u HeCKOITbKO MEHBIINH — Gaktop X, — 33.8 %.
Takum o00pa3oM, TNPOAYKTMBHOCTb pPa3MHOKEHUS
Ooinbrioit cunuilel B [lpunanoxpe B 3HAYUTEIILHON
CTETIEHH 3aBHCHUT OT YCIEUIHOCTH THE3I0BAHUS
1 HECKOJIbKO MEHBIIIE — OT YAaCTOTHI BTOPBIX KJIaJ0K.

OOGcnenyemass TOMYJSIUS  IEMOHCTPHPYET TH-
NUYHBIA IpUMep I-cTparerun pasmHoxkenust [13], om-
TUMAaJIBHBIA JIJISI CYIIIECTBOBAHUS B HEYCTOWYMBBIX
ycraoBusx cpepbl oouranus [9]. Ona xapakTepusyeTcs
BBICOKUM YPOBHEM PENPOAYKLUH, IO-BHAUMOMY,
OM3KUM K BUIOBOMY MakcumyMy. Cyds IO TIpuBe-
JICHHBIM B JIUTEpaType NaHHBIM, BO MHOTHX YacTsiX
apeasa MPOIYKTHBHOCTh Pa3MHOKEHHS MEHBIIIE, YeM
B [Ipunanoxee, ¥ TONBKO B MOMYISIMAX 0. Brimenann
(Tonmmanmus)) u TIprokcko-TeppacHOro 3amoBeIHHKA
(Poccumst) ona cocrasister 11 u 11.2 cinetka Ha mapy
ruessmmxes nrun [32], [21], [24], [6].

B Ilpunanoxbe B pailoH poKIeHUsS BO3Bpalla-
eTcs MaJloe YHCIIO TTHI, TOITOMY TOYHAs OlLCHKA
POTH TIEPBBIX M BTOPHIX BHIBOAKOB B MOAJEPIKAHUH
YUCIEHHOCTH THE3Z0BOTO HACeNeHHUs M0 YHCIY
PEKpPYyTOB HEeBO3MOXKHA. M3 momeueHHbIx B 1979—
2003 romax 1511 mTeHIIOB B MOCIEAYIOIIHE TOIBI
31ech 3arue3auiock Beero 6, wim 0.4 %, u 310 OBI-
JIM 0COOM M3 CPEHHX IO CPOKAM M BEIINYMHE KIIaJ-
KU TIEPBBIX U BTOPBIX rHE31 (puc. 4).

CMEPTHOCTSD B3POCJIBIX U MOJIOABIX IITHUIY

O1leHKa CMEPTHOCTH B3POCHBIX NTHUI[ TIO COOT-
HOIIICHHIO MEPBOTOIKOB M 0COOEH cTapIimx Bo3pact-
HBIX TPYII B COCTaBe THE3JI0BOTO HACEJICHUsI MMOKa-
3BIBACT, YTO €€ BEIIMYMHA B CPESTHEM COCTABISCT
51.6 % y cammoB u 75.6 % y camok. Pacuer BeDKU-
BacMOCTU JpyruMu METOAaMH, OCHOBAaHHLIMU Ha
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MOBTOPHOM PErMCTPAIIMK OKOJbIIOBAHHBIX NTHUIL [7],
[12], 3arpynHeH, Tak Kak B pailOH MEYCHHUS Ha THE3-
JIOBAHWE BO3BPAIACTCS JIMIIIb HE3HAYMTEIHLHOE YHC-
JI0 BEDKHBIINX 0cobeit. 13 127 momMeueHHBIX y THE3 T
B 1979-2003 romax camiioB B IMOCIEIYFOIIUE TOJbI
obuapyxkeno Bcero 14 (11 %), a u3 132 camok — 8
(6,1 %). C y4eToM MONHOTHI KOHTPOJIS MTHI[ B HC-
KYCCTBEHHBIX THE3/IOBBSX BO3BPAT CAMIIOB COCTABHII
13.2 %, camok — 7 %. Huskuii ypoBeHb BO3Bpara
OOJIBIINX CHHHII, TIO-BUIUMOMY, XapaKTepeH W JUis
Ipyrux obmacteii cpemneit mosiocs! Poccun [5].

CMepTHOCTh MOJIOABIX MTHIl OT BBUIECTA
W3 THE3J 0 Havaja CIEAYIOIIero ce30Ha pa3sMHO-
JKeHMs, paccuuTaHHas 1o ¢opmyne B. A. I[Taesc-
koro [12] myis OTHOCHTENBHO CTAOMIBHOM MOMyIs-
mu, cocrasuia 87.3 %.

B pasHbIX TOuKax apeana CMEPTHOCTH B3POCIBIX
nrun koiebnercs B mpenenax 40-60 %, mpudem
y caMIIoB OHa 0ObIYHO Ha 3-8 % HibKe, 4eM y caMoK
[11], [20], [23] u np. B ceBepHBIX TOMYNAIMAX BBIKHU-
BAEMOCTb B3POCIBIX ITHI] OCTAeTCSl JOBOJIBHO BBICO-
Koi: B okpectHocTsix Oymy Ha mmpore 65 mo cre-
IYIOIIETO CEe30Ha Pa3MHOXKEHUS MoxuBaeT 52 % cam-
1oB u 48 % camok [40]. HeoObIuHO BBICOKHIA TIOKa3a-
TEeNb YPOBHS CMEPTHOCTH CaMOK, TIONYYCHHBIH B pe-
3yNlbrare HalllMX pPAacyueToOB, MO-BUIUMOMY, CBSI3aH
€ METOTMUECKO TOrpemHocThio. VcxoaHoe aomyiiie-
HHE, YTO BCE 3aMEIICHHBIC MEPBOTOIKAME B3POCIIbIC
0co0HM TOTHONM, HE YYUTHIBACT SMHUTPALMIO MTHII.
TaexHbIe Jeca, yaJeHHbIC OT HACEICHHBIX ITYHKTOB,
MPEACTABILIIOT YIS OOJBIIOW CUHHUIIBI CYOONITHMATb-
HbIe WK «OydepHbIe», Mo TepMuHonorun Kiroiisepa
u TunGeprena [33], mecrooOuTanus, 4TO B TEPBYIO
ouepenb CBA3aHO C MaJloil MPUTOAHOCTHIO TaKUX CTa-
it st el B 3uMawnid epuon [10]. TIpeoGnamanue
37IeCh TEPBOTOIKOB CPEIN CaMOK, BEPOSITHO, CBSI3aHO
€O CMEHOUM MMHU OHOTOTIOB B TEUCHHUE JKU3HU. CaMIlbl
OTIHYAIOTCs OOJIee YCTOMYNBOM CBS3BIO C TEPPUTOPH-
eif, U TIOCNe TMEPBOTO Pa3sMHOKEHHUS OOJBIIMHCTBO
BBDKHBIIIUX, IO-BHAMMOMY, BO3BpalllaeTCsi B paiioH
MPEKHETr0 THE3M0BaHUA. MOXKHO MPEIOI0KHUTh, YTO
CaMKH, B MEHBIIICH CTENICHN CBS3aHHBIC C TEPPUTOPH-
€M, C TIOBBIIIICHHEM COLMAIBFHOTO CTaryca Ha BTOPOM
TOMy JKM3HH CTPEMSITCS OCTarhCsi HA Pa3sMHOMXKCHHE
B ONTUMATBHBIX CTAIMsX — B OKPECTHOCTSIX HACEJICH-
HBIX TYHKTOB MOOJIM30CTH OT MecT 3UMOBKH. [103T0-
My MHOTHE W3 HUX HE BO3BPAIAIOTCS HA MecTa Tep-
BOTO THE3/IOBAHUS B JIECHBIE MAcCHBBI, [I€ HX MECTO
3aHUMAIOT TIepPBOrOAKH. KOCBEHHBIM MOATBEPKICHH-
€M OTOMY CIYXHT COCTaB TOPOJICKHMX TIOMYJISIINIA
OOINBIION CHHHUIIBI B CEBEpPO-BOCTOYHOM EBporme:
B puropojax JIeHUHrpaja MepBOTOIKK COCTABIISUIU
okono 50 % rue3moBoro HaceneHus, a B TapTy U Ok-
pecTHOCTX XenbcuHKH — 44-45% rHe3msmmxces
[15], [29], [28].

3aBbIlICHHAsT OICHKA CMEPTHOCTH CaMOK o0cie-
JyeMOM TIOMYJISIIIK BEAET, B CBOIO OUepe/lb, K 3aBbI-
LICGHUIO BBDKMBAEMOCTH ceroneTkoB. C  ydyeToMm
W3JI0KEHHOTO BBIIIE, CMEPTHOCTh caMOK B Ilpmia-
JIOKbE, BEPOSATHO, cocraBiser He Oonee 55-60 %,
a MOJIOZIBIX MTHIl B TEYCHUE MEPBOTO roO/a KU3HH —
okoito 89 %. BenKHMBaEMOCTh MEPBOTOIKOB Y OOJIb-

mol cuHUNBI B mpenenax EBpomsl komebmercs ot
11 o 31 %, ob6bruno oHa cocrarmser 15-20 % [31],
[20], [40], [19] u mp. CMepTHOCTH MOJOMBIX MTHI
[Ipumanoxpst pUOIMKAaeTCS K HanOoJIee BBICOKUM
3HAUEHHSM, MOJYYCHHBIM TOJIBKO B 2 TOYKaX apeaa
— B IUIOTHO HAceJIEHHOM NOomysiuuu o. Bnuenann
B lommanmuu n B OKCKOM 3allOBEIHHKE B CpemHEi
mojoce Poccuu [32], [11]. Bo3MokHO, 5TO CBA3aHO
C HeCTAOMJIBHBIMU U CYPOBBIMH YCJIOBUSMH 3UMOBKH
B HCCIICyEeMOM PETHOHE U C YBEIMYCHUEM JIAIbHO-
CTH KOYEBOK W MHUTPAIFH NTHII.

OCOBEHHOCTHU PETYJIAIUN YUCJITEHHOCTH
BOJIBIIOMA CUHMIIBI B JIECAX IIPAJIAJOXKbSI

Kak moka3sIBaroT NMpUBENCHHBIC B MPEIBITYTIINX
pasnmenax naHHbe, B [Ipuiiagoxkbe IIOTHOCTH THE3-
JIOBOTO HACEJICHWsI HE OKa3biBajia CYyIIeCTBEHHOTO
BJIMSHUS Ha JIMHAMUKY OCHOBHBIX MapaMETpPOB pe-
MPOMYKIMK OOJILIION CHHUIBI. B psne momymnsimii
3amagHON EBpOMEI, B YCIOBUAX BBICOKOW YHCIICHHO-
CTH IITHII, TUIOTHOCTh-3aBUCUMbIC MEXaHH3MbI Pery-
JISIITAA BOCTIPOM3BOJICTBA TIPOSIBIITIOTCS O0JIee OTIeT-
JIMBO, BO3JICHCTBYsS Ha BEIWYHMHY KJIAQJKU, YaCTOTY
BTOPBIX BBIBOJKOB, YCIICIIHOCTH M WTOTOBYIO IIPO-
IyKTUBHOCTH pasmuoxenus [7], [37], [31], [42],
[34], [30]. B obcnenyemoli MOMyNIsIMA TOTOOHOTO
HE MPOUCXOIUT, OYECBHUIHO, B CBS3H C TEM, UTO 37ECh
IUIOTHOCTh HACEJCHUS HE JOCTUracT KPUTUYECKOU
BEJIMYMHBI, IPU KOTOPO HaYMHAETCS JEHCTBUE 3TUX
mexann3moB. Kax nokasan Kioiisep [31], ypoBens
PETPOAYKIMH Y OOJBIION CHHUIIBI CHIYKAETCS TIOCTIe
TOrO, KaK IUIOTHOCTh THE3I0BOIO HACEJICHHUS MPEBbI-
cut 4 naps! Ha 10 ra, a B palioHe HCCIICIOBAHUH Ja-
’K€ B ONTHUMAJIBHBIX OMOTOIIAX B OBl HOIbEMA YHC-
JeHHocTH oHa Obuta Menee 2.5 mapbl/10 ra. Ha xoH-
TPOIUPYEMO TEPPUTOPHU TTHUIBI THE3IWINCH Ha
3HAUUTEIBHOM YIAJICHUH JPYT OT APYra U 4acTo Or-
PaHUYMBAJIMCH JIUIIh aKyCTUYECKHUMH KOHTAKTaMH,
a MHOT/Ia M BOBCE «HE 3HAJIM» O CYIICCTBOBAHUH CO-
ceneil. Ecnm B Aurmu B necy y Okcdopaa cpennee
pPaCCTOsIHIE MEKIY THE3IaMH COCETHHX ITap COCTaB-
msmo 40-50 m [35], To B Ipmmamoxee 3Ta IHCTaH-
s konebanack ot 60 go 2800 M u B cpemHeM co-
craBistaa okono 7304250 m (n=97). B ormensHbIE TO-
JIbl Ha JIMHUSX THE3I0BUI MPOTKEHHOCThIO 3—6 KM
oOWTaNM Wb OJWHOYHBIC TAaphl, W, XOTSI B ONH-
JKAMIIIMX OKPECTHOCTAX MECT Pa3BeCKH CUHHMYHHUKOB
YacTh NTHI[ THE3IWIACh B E€CTECTBEHHBIX IYIDIAX,
HMHTEPBAJIBI MEXIY HMX THE3aMH ObUIM 3HAUUTEIIb-
HbIMH. B yClOBUSIX Takoil HU3KOM YHCICHHOCTH pe-
MIPOXYKTUBHAS CTpATETHs TMOMYJISAIIUN ObUTa HampaB-
JICHa HA MaKCUMAaJIbHBI YPOBEHb BOCIIPOU3BOCTBA.
HroroBass MpOMyKTHBHOCTh Pa3sMHOXCHHS TPAKTH-
YeCKM HE 3aBHCEJIA OT COCTaBa M INIOTHOCTH THE3I0-
BOI'0 HaceJIeHHs M KojeOaiach B OCHOBHOM ITO1 Aeii-
CTBHEM BHEIIHUX (AKTOPOB, OMPEICIIAIONINX YC-
MEIHOCTh THE3I0OBAHUS U YaCTOTY BTOPBIX KIIAJIOK.
CymecTBeHHOE BIFMSIHMEC Ha Hee OKa3bIBaja IOToja
3UMbI U PaHHEN BECHBI, IO-BUANMOMY, IEHCTBYIOIIAs
Ha TTHI[ OMOCPENIOBAHHO, Yepe3 AMHAMHKY KOPMO-
BOM 0as3bl.
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Yucno THE3MAMIUKCSA Map U OCHOBHBIC TMOKa3a-
TN TEKYIIETO Ce30Ha Pa3MHOKECHUS TPAKTHUECKH
HE OTPaXaJMCh HA M3MEHCHUAX TUIOTHOCTH THE3/I0-
BOTO HaCeJIEHHs B MOCIeAyomeM ce3one (taom. 11).
OCHOBHYIO POJIb B IWHAMHUKE YUCICHHOCTH UTPAIH
BBDKUBAEMOCTh ITHII BO BHETHE3JIOBOW IMEPHO]
1 WHTEHCHBHOCTH MMMHIpAIK. EXXeromHo cocTas
THE3/I0BOTO HACEJICHHSI MOYTH IMOJHOCTHIO OOHOB-
JSUICS 3@ CYET MTHI-UMMHTPAHTOB. Pe3UIEHTHI
U 0COOM MECTHOTO TPOUCXOXKICHUS COCTABIISLIH
HE3HAYMTENbHYI0 4YacTh romyisuun (Menee 11 %)
U TPAKTHYECKH HE BIMSUIA HA €€ JUHAMHKY. DTO
MOATBEPUIOCH U MTPOCTHIME (POPMATBEHBIMU pacue-
tamu. J[MHAMHMKA TUTOTHOCTH THE3J0BOTO Hacele-
HUSI KOHTponupyemoit tepputopuu (Y) yIOBIETBO-
PUTENLHO OINKCHIBAIACH YpPaBHEHHUEM JIMHEHHOMH
perpeccun y=0.02+0.82x;+0.19x%,, (R?=90.3), rme
X1— TJIOTHOCTh NTHI-IMMUTPAHTOB, a X, — pe3u-
JICHTOB M 0CcO0E# MECTHOTO MpOMCXOXkaeHus (B Ka-
4yecTBe (DYHKIIMH U TMEPEMEHHBIX HCIOIb30BAHEI
HOPMHPOBAHHBIE OTKIIOHEHUs PU3HAKOB). Jlucmep-
CHOHHBIM aHaNMU3 3TOT0 YpPaBHEHUs MOKa3aj, YTO
OCHOBHOHM BKJIQJl B JHMCHEPCHIO (PYHKIIMH BHOCHUT
¢axTop X; — 88.1 %, B To Bpems Kak paxTop X, oOIl-
penensier ee Bcero Ha 2.1 %.

Ha 1utoTHOCTH THE3IOBOTO HACENEHHs OIpese-
JICHHOE BIMSIHUE OKAa3blBaja W TOTOfa MPE/IIecT-
BYIOIICH 3MMBI. YMEPEHHAs CBSI3b ATOTO IMapameTpa
CO CpeJHEMECAYHOW TeMmeparypor aexabps Obuia
na rpanu 3HaunMoct (r=0.39, p=0.06). B paiione
paboT, B necax, Tie ObUIM pa3BEIICHBI THE30BBA,
0OMNbIIHe CUHHUIBI OOBIYHO HE 3UMOBAIH, HO
B 1980-1992 ronax 3aech ¢ maexaOpst 10 MapT JAEHCT-
BOBAIM 2—3 3EPHOBBIX MPUKOPMKH, M YaCTh IITHII
ocraBajach OKOJIO HHX Ha 3uMy. [loaTomy MbI TIpo-
BENTU Pa3/ebHbINA aHAIU3 BIMSHHUS 3UMHUX TeMIIe-
patyp Ha IUHAMHKY MOMYJISAIMHA 32 3TOT MEPHOM
u 3a 1993-2003 roxbl, Korma Takux MPUKOPMOK HE
obut0. ITnotHOCTH, THE3gOBOro Haceliienus B 1980-
1992 romax ObLIa MPsSIMO CBSI3aHA CO CPEITHEMECSU-
HOil Temmneparypoit nekabps (r=0.67, p<0.05)
W, BEPOATHO, C Temreparypoil smmBaps (r=0.46,
p=0.11). B 1993-2003 romax Takoii 3aBUCHMOCTH HE
obuto (r=0.15 u r=-0.04, n. S.), oueBUAHO, B CBA3U
¢ TeM, 4To OOJBINass YacTh IITHI[ OTKOYEBHIBAJA Ha
TEPPUTOPHH C JPYTUM TEMITEPATYPHBIM PEIKUMOM.

W3BecTHO, YTO HA BBDKUBAEMOCTH BIHSIOT HE
TOJILKO TOTOJHBIE W KOPMOBBIC YCIOBHS, HO
U OCCHHSSA YHCICHHOCTh TNTHI[. 3WMHHE XOJOJa
CHJIBHEE CKa3bIBAIOTCS HA JWHAMUKE IIOTHBIX TOITY-
nsiouit [31]. B paitone uccienoBaHuii OCEHHsIS MIOT-
HOCTb HaceleHust (CyMMa BBUICTEBIINX M3 THE3/T MO-
JIOMBIX M THE3IUBIIUXCS B3POCIBIX MTHII) B CPEIHEM
cocTasisiaa 46.2 ocobu/km”. B romsl, Korma oHa Ipe-
BBIIIIAJIA OTy BEJIMYHMHY, OCEHHE-3MMHSSI IOTo[a
CUJIbHEC BIMsIA Ha Oyylllee YHCIIO THE3ASAIINXCS
map. B Takue ce30HBI IIOTHOCTH THE30BOTO Hace-
JieHust ObUTa TPSAMO CBSA3aHA CO CPEIHEMECSYHON
Temmeparypoit Hostops (r=0.69, p<0.05) u mamo 3a-
BHcena oT Temrneparyp nekaops (r=0.35, n. s.) u sH-
Baps (r=0.22, n. s.). B rozsl ¢ HU3KO# OCEHHEH MI0T-
HOCTBIO HAaCEJIEHNsT HOSOpBCKas TeMIieparypa oka-

Tabauna 11
KoppensuuoHHBIEe CBSI3M HIOTHOCTH
THE3J0BOTO HAaceJNEeHHUS OONBIMOW CHHUIH
¢ nemMorpaduUYecKUMHU HapaMeTpaMH
TEKYLU[ETO M MPEeAMECTBYOIMEro Ce30H0B
pPa3MHOXEHHUSI U NOroOJgO0H

[Toxasarens r p n

Texywuii ce3on
0.94*

0.73

<0.001| 25
<0.001| 25

[TroTHOCTE HaceIeHNS! IMMHUTPAHTOB
ITnoTHOCTH HaceneHus pe3uAEHTOB

W MECTHBIX IITHI{

JloJist nepBOroAKoB cpenu
THE3710BOT0 HACEIIEHUs

Bo3Bpar nrui, rHe3AUBIIHXCS

B TIPEBIAYIIEM TOLY

Bo3pacT nckyccTBeHHBIX THE310BHI
JlaTa ycTOH4YMBOroO nepexosa cpeaHe-
cyTo4HOH Temneparypsl yepe3 0 °C
JlaTa HaKOIIJICHHUS CyMMBI
s¢dexTuBHBIX Temneparyp 50 °C
CpennemecsidHas TeMIeparypa

0.15 n.s. 25

0.19 | n.s. 25
-0.25 | n.s. 25
0.45 | <0.05| 23

—0.42 | <0.05| 23

SIHBApsI 0.19 | n.s. 23
(espans -0.10 | n.s. 23
MapTa 0.02 | n.s. 23
anpens 049 | <0.05| 23
Mast 0.10 | n.s. 23
IIpeowecmsyrowuii ce3on
IT10THOCTB 'HE3JOBOTO HACENECHUS 021 | n.s. 25
Bennuuna nepBoit KiaaKu 0.26 | n.s. 25
YcneurHocTs pa3MHOKEHHS -0.07 | n.s. 25
YacToTa BTOPBIX KJIAJ0K 0.29 n.s. 20
TIpOayKTHBHOCTD Pa3MHOKECHHS 015 | ns 25

(cnerkoB/mapy)

OceHHsS ITIOTHOCT HACEIICHHS
(cymMMa B3pOCIIBIX U BBUICTEBIIHX
W3 THE3J MOJIOJBIX HTI/IL[/KMZ)
CpenHemMecsiaHast TEMIIEpaTypa

HOSIOpst 0.16 | n.s. 24
JieKaops 0.39 0.06 24

0.27 n.s. 25

* — 3HauMMBble KOI(DUIHEHTE KOPPEALH BBIICTCHBI KHPHBIM HIPHDTOM.

3pIBasia Ha Hee ooparHoe nevicteue (r=—0.5, p<0.05),
a JIeKaOpbCKasl U SIHBapCKast — MPaKTHYCCKU HE BIIHS-
mm (r=0.27, r=0.17, n. s.).

Becennsis moroyia, B epBy0 o4epe/b anpeb-
CKHE TeMIIepaTyphbl BO3yXa, OTYCTIIMBO CKa3bIBa-
JIaCh Ha JMHAMUKE YHMCICHHOCTH mtull (Tadi. 11).

Bo3MoxxHO, OHa BiUsIa HA YPOBEHb CMEPTHO-
CTH B TIEPUOIl PACHPEACICHHS [0 TEPPUTOPHUU
1 000CTPEHHSI COITMANTBHBIX KOH(IMKTOB. Takke He
MCKJIFOUEHO, YTO TI0r0Jla CKa3bIBaJlaCh Ha OWOTOIH-
YEeCKOM Tepepacnpe/ic/iCHUH MTHUIl: BECCHHUE XOJIO-
Jla MOTJIM CIEP)KUBATh yXOA MTHI[ U3 3UMOBOYHBIX
CTaluil ¥ CTUMYJIHUPOBATh OoOJiee MIIOTHOE 3acelie-
HUE UM ONITUMATIHHBIX MECTOOOUTAHUM, MPEsITCT-
BYsl OTTOKY B MaprHHAJIbHBIC.

W3BecTHO, 4YTO HaA JHHAMHUKY TOMYJSIHH
0OJIBIION CHHHIIBI, KAK U MHOTHUX JPYTUX ITHIIL,
BIHSIET KOMIUIEKC (DaKTOPOB, KK HIAOTCHHBIX, Ta-
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KHX KakK 3aBHCAINIME OT IUIOTHOCTH MNPOJYKTHB-
HOCTh Pa3MHOXXEHHUS, CMEPTHOCTh MOJIOIBIX U
B3pPOCJIBIX MTHUIl, SMUTPAIMS U UMMHUTPAIHS, TaK U
9K30TE€HHBIX — COCTOSIHUE KOPMOBOW 0a3bl, TOTOJI-
Hble yciioBus u T. 1. CIIOXHOE B3aUMOJICHCTBUC
3THX (HaKTOPOB MO-PA3HOMY OTPAXKACTCS HA HU3Me-
HEHUU YHMCJICHHOCTH OT/ACJbHBIX MOMYJSLUNA U Je-
JIaeT HEBO3MOXKHBIM MOCTPOCHHE SIUHOU YHHUBEP-
canmpoit momenu [31], [7], [37], [44], [8], [26],
[12] u np. V3yuyeHune ocemIoN MOMYIAIUN B FOXK-
HOW AHDIHMH B Jecy 0mm3 Okcdopra mokas3ano, 9To
OCHOBHOW NPUYHMHON €XKErofHbIX KOoJeOaHu| rHe3-
JIOBOTO HACEJICHHS 3/1eCh ObUIa TUHAMUKA BBDKU-
Baemoctu nepsorozakos [36], [37], [42]. Ona mpak-
THYECKH HE 3aBHCENIa OT 3UMHEH MOTOMABI U OTYET-
JUBO KOPpENMpoBaia JIMIIb C ypoxkaeM OYKOBBIX
OpCIIKOB, XOTS OCHOBHOW OTXOJA IPOHMCXOIMII
B IIEPBBIE MECSIIBI JKU3HU JIO TMepexoja NTHI[ Ha
3TOT BUJ KOpMa. DTO CBS3bIBAIIA C TEM, UTO YpO-
kail Oyka MOT COBMAaJaTh C IUIOMOHOIICHUEM JIPY-
TUX BUJOB JIEPEBHEB, C OIArOMpHUSATHON MOTOMOM
U ¢ OOMJIMEM HACEKOMBIX. B MEHbIIEH CTeleHn Ha
JUHAMUKY THE3JI0BOTO HACEJICHUS BJHsJIA BBDKU-
BaGMOCTh B3pPOCHBIX MNTHI[, a I[JIOTHOCTh-3aBH-
cUMasi TIPOIYKTHUBHOCTh Pa3MHOXKEHHS U COOTHO-
[ICHUE SMUTPALMY U UMMHUTPALIUU HE CKA3bIBATUCH
BoBce. Kpebc [34] moaTBepani OCHOBHBIC 3aKIIO-
yenusi JIoka u IleppuHca u cuenan BBIBOJ, 4TO
c1abo 3aBHCSINAS OT TUIOTHOCTH M TEPPUTOPHUAIIB-
HOTO TIOBEJICHUS 3UMHSISI CMEPTHOCTh MTEPBOTOJIKOB
W B3POCIBIX NTHI[ — KIOYEBOH (akTop, ompene-
JSIOMIMNA  TUHAMUKY OOCIIeAyeMON MOMYJISINH.
ITo3nuee Kiomn [30], He ocmapuBast 3TOTO yTBEpP-
XKJICHUs, TIOKasall, uTo B Jecy Mapneli y Okcdopaa
3aBHCHMAasi OT IUIOTHOCTH MPOXYKTHBHOCTH pa3-
MHOXXEHHUSI UTPacT BAXHYIO POJib B CTaOUIU3aLUU
YUCICHHOCTH CHHHII. BIHsSHHE MOTObI HAa JHMHA-
MHKY 3TOW momyisuud, no MueHuto JIaka [36],
[37] u Tleppunca [42], ObulO HE3HAYUTETHHBIM
Y TIPOSIBIISIIOCH TOJBKO B HEOOBIYHO XOJIOJHBIC 3U-
MbI 1946-1947 u 1966-1967 rogoB ¢ AIUTEINLHBIM
3aneranueM cHera. OHAKO, KaK MOKa3al aHAIN3 HX
MaTepuaioB C MPHUBJICYEHUEM OOJBIIETO YHCIIA TO-
TOMHBIX (JaKTOPOB, MIOTHOCTh THE3IOBOTO Hacene-
HUS KOPPETUpOBaia C 3MMHUMH M PaHHEBECCHHUMU
TeMIeparypaMy BO3AyXa: CPEIHEMECSIYHbIMH (DeB-
pansckuMu [34] 3a mepro ¢ KOHIIA SHBaps 0 Ce-
PEIMHBL anpelis U Hanbojee 3HAYMMO — 33 MEePHOJ
¢ 11 mo 30 mapra [43]. B apyrux uactsax bpuranuu
Ha JUHAMHKY YHCIICHHOCTU CHHHIL BIIUSIIH HOSOPb-
ckue Temneparypsl [39]. [ToapoGHbIil ananu3 Gonee
MPOJOIDKUTEBHBIX PSIJIOB JaHHBIX 0 TMOMYJISIIUH
y Okcdopna mokaszan, 4To ee JUHAMUKA 3aBUCHT
OT 3UMHHUX W PAaHHEBECCHHHUX TEMIIEpaTyp BO3/IyXa,
OT ypokast OyKa, a TaKKe OT IJIOTHOCTH HaCeJCHHsI
npemecTByomero rofa [38].

BbDKMBaeMOCTh MITUI] BO BHETHE3/I0BOM MEPHOJ
BHICTyNaJla BEAYIUM (PAKTOPOM JUHAMUKH IOIIY-
JISUH Oonpmux cuHUIl B [outanauu u bensrun, HO
3/IeCh OHa 00JIee OTYCTINBO 3aBHCENA OT INIOTHOCTH
HACEJICHUs M 3MMHEH Moromsl. BaxkHylo ponib mpH
3TOM WIPaJU MPOAYKTUBHOCTh Pa3MHOXKEHHS, TEp-

PUTOpHATIFHOE TIOBEICHUE W TMPOIECCHl IMUTPAIIH
YU UMMUTpAIVM, CBSI3aHHBIC KaK ¢ IJIOTHOCTHIO Ha-
CeNICHHS, TaK U C COCTOSIHUEM KOpMOBO# 0aser [31],
[32], [33], [301], [19], [23].

B roro-zanagHoii @PUHIAHANM Ha JUHAMHUKY
THE3/I0BOTO HACEJICHHWS OTYETIIMBO BIHSIIN TOJBKO
MOTOTHEIE YCIOBHUS 3UMBI [26], a B ycioBusx 6oiee
cypoBoro kimMmara [lomTMOCKOBBSI CBSI3b TOTOABI
C IJIOTHOCTBIO THE3I0BOTO HACEJIeHHsI ObLIa MeHee
3aMeTHA B CBSI3M C 3MMOBKOW 3HAYMTEIHHOW YacTH
ITHII 32 TIpeaesiaMy paiiona pasmHoxerus [5], [6].

Takum 00pa3oM, B pa3HbIX YacTIX apeaja B 3a-
BHCHUMOCTH OT CIEIU(PUKHU JIOKATBHBIX YCIIOBUI Ha
JMUHAMHKY TOMYJIALIUHA OKa3blBaCT BIUSHHUE KOM-
IUIEKC Pa3HBIX IO XapaKTepy W CHJIe BO3ICHCTBUS
(hakTOpOB, Cpear KOTOPHIX HE BCErAa yHAeTCs BBI-
JeNuTh pematomme. /la U Takoe BBIICICHHUE, IO
muennto H. IT1. Haymosa [8], OymeT HenpaBHIIEHBIM,
TaK KaKk OHO NPUBEACT K YIPOIICHHIO CIIOXKHBIX
B3auMOcCBsizeld. Cy/s IO COCTaBy U TMHAMHKE MECT-
HOTO HAaCeJCHUs], TaeKHble Jieca [Ipunamoxbs
MPEJCTABISAIOT CO00H CyOOnTUMAaNbHBIC, WIH «OY-
(dhepHBIE», MECTOOOWTAHUS IS OOJBIION CHHHIIHI.
[110THOCTE THE37I0BOTO HACEJIEHUS 3/IeCh HEBBICOKA
M CWJIBHO KOJIeONeTcs 1Mo roxaM. PempomykTtuBHas
CTpaTerusi MOMYJISIIUY HallpaBlieHa HA MaKCHMaJlb-
HBIi YPOBEHb BOCIIPOM3BOJICTBA, OTPAaHUYMBAEMBIN
TONBKO (PU3MOTOTUIECKIMH BO3MOXKHOCTSIMH TITHII
U pecypcamul BHEIIHEH Cpebl, HO WUTOrOoBas Ipo-
QYKTHBHOCThH Pa3MHOYKEHHSI HE BIIHSET Ha OyAyIIyIO
IUIOTHOCTB THE37I0BOTO HaceseHust. OCHOBHYIO POJib
B JHMHAMUKE YHUCIIEHHOCTH WIPAlOT UMMHIPAHTHI,
MPUYEM 10 MMEIOLIUMCSI TaHHBIM HEBO3MOXHO yC-
TaHOBUTh TMPOUCXOXKJECHUE ATHX MTHUI[. 3TO MOTYT
OBITH M COTIPEeNbHBIE YIACTKH Jieca, U IOCTaTOYHO
OTJaJICHHBIEC TEPPUTOPHUH.

OmnpeneneHHOe BIMSHUE HA TUIOTHOCTh THE3/0-
BOTO HACEJICHUsI OKA3bIBAET TMOT0JIa, HO €€ JICHCTBHIE
3aBHCHUT OT psiaa Apyrux ¢akropos. Teruras moroma
B HOSOpEe TMOJIOKHUTEILHO BIHSAET Ha OyIyIIyro
IUIOTHOCTh THE3JIOBOIO HACEJICHUS TP BBICOKOU
OCEHHEN YMCJIIEHHOCTH, a MpU HU3KOM — OTpulla-
TeJIbHO. BO3MOXKHO, Tak HPOSIBISAETCS COBMECTHOE
JIECTBHE TIOTOBI U TEPPUTOPUATHHOTO TIOBEACHUS
Ha BBDKHMBAacMOCTb MNTHUI[. Teruias IMO3AHSS OCEHb
BEJIET K 3aJEP>KKE CUHUILl B pPailOHE HUCCIEIO0BaHUI
U, TMO-BUIAMMOMY, K TIOCJIEAYIOIIEH MOBBIINIEHHOMN
CMEpPTHOCTU uX 3uMOH. IIpM HU3KOH IUIOTHOCTH
MOITYJISIIUN OOJIBITMHCTBO MTHI MOXKET OCTaBaThCs
3/1€Ch, IIPH BBICOKOH — TOJIBKO YacTh, TaK KaK OCCH-
Hsis Oopb0a 3a TeppuTOpUio OyneT BBIHYXAATh W3-
JUIIEK TTHIl OTKOYEBHIBATH B JPYTHE MECTOOOWTa-
HUS, TJIe OHU MOTYT HalTu OoJiee OJIaronpusTHBIC
YCIIOBUS M YCTIEITHO TIEPEKUTH 3UMY.

3UMHHE X0JI0/1a, B IEPBYIO OUepe/b JIeKaOpbCKHe
TEMIIeparypbl BO3/IyXa, CKa3blBAINCH HA IJIOTHOCTH
THE3/I0BOTO HACEJICHUS, TIPUYEM W UX JCHUCTBHE 3a-
BHCEJI0 OT OCOOCHHOCTEH pachpeieiieHus] MTUIl 1O
TeppUTOpHUH. B TOBI, KOTJIa YacTh NTHI] OCTABAJIACH
Ha 3UMOBKY B paiiOHE pa3BECKH THE3JIOBHiA, 3Ta
CBsI3b OBbLIa OTYETIMBOM, a B TOMBI, KOT/IA MTHUIIBI OT-
KOYEBBIBAJIM U3 3TOr0 paiioHa, OHA MPOINaaa.
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Bonblyto posib B AMHAMHKE THE3J0BOTO Hace-
JeHusT 00BIION CHHUIHI [IpHunamoxkes, Tak Ke Kak
u B 1oxHoU Anrmu [43], [38], urpanu anpensckue
TEMITepaTyphl BO3AyXa. BO3MOXHO, OHHM BIHSIM Ha
XapakTep mepepacrpeesiCHUusT MTHI[ MEXIY OITH-
MaJIGHBIMH U MapruHAILHBIMH MECTOOOUTAHUSIMH
WIJIA Ha CMEPTHOCTD TITHI[ B 3TOT TEPUOJ.

ITo wuMmeromMMCsT MarepuaiaM MOXHO 3aKITO-
YWTH, YTO HA JWHAMUKY MECTHOTO HACEJICHHUS BIIHS-
JIM pasHBIe, YaCTO B3aWMOCBSI3aHHbBIC (DAKTOPHI, Cpe-
I KOTOPBIX TPYIHO BBIICIUTH KIFOYEBOW: 3TO HH-
TEHCHBHOCTh UIMMHTPAIIMH ¥ BEDKMBAEMOCTh BO BHE-
THE37I0BOM TMEpPHOJ, MOroja B KPUTHYCCKUE CE30HBI
TOIOBOTO IIMKJIA IITHII, OCEHHAS TIOTHOCTE TTOTYJISI-
UK ¥ 0COOCHHOCTH TEPPUTOPHATEHOTO MOBEICHHSI.

3AK/TIOYEHHE

Taexnbple Jseca Kapenuu npencraBisior s
0OJBIION CHHUIBI CYyOONITUMAIIbHBIE MECTOOOHTa-
HUSI, YTO MPOSIBJISIETCS B HU3KOM MIOTHOCTH (OKOJIO
4 Hap/KMZ) Y 3HAYUTENILHOM TNPEOoOIalaHuu TIEPBO-
TOIKOB HAJl B3POCIILIMU 0COOSMHU B COCTAaBE THE30-
BOro HacejeHus. Kak u B JPyrux 4actsix apeana,
MITUIIBI TIPEMTOYUTAIOT CTIEIbIe IPEBOCTOH C MPE00-
JlaJlaHueM WJIM 3HAYUTEIIbHOW MPUMECHIO JINCTBEH-
HBIX TIOPOJ, XOTS YHCTHIE YEPHOOJBIIAHUKU H30e-
TaloT, TTO-BUINMOMY, B CBSI3W C TIO3THHMH CPOKaMHU
BEreTaluuy OJIbXU. IIJIOTHO COMKHYTBIE XBOIHBIE
Jeca MEHee TPHUBJICKATeNbHBI IS ITHIl, TaK Kak
OTIIMYAIOTCS 00JIee MTO3MHUM CXOIOM CHEra M 3aras-
IIBIBAHUEM BECEHHHX (DEHOJIOTHUECKUX SIBICHHH,
YTO TPOSBIAETCA W B 3aJePXKKE CPOKOB Hayaya
THE3/I0BaHMs. buoTtonuuyeckue pasiuyusi MPOsBIIs-
IOTCS W B YaCTOTE BTOPBIX KJIQJOK — B IPEIIOYH-
TAaEeMBIX CTalUAX OOJIBIIEE YHMCIO ITHUI] Y4acTBYET
BO BTOPOM [MKIE pPa3MHOXEHUS, 4YTO, IIO-
BUJMMOMY, CBSI3aHO C COCTOSIHUEM KOPMOBOM 0a3bl
B Pa3HBIX TUIAX Jieca.

Cpokr Hadayia KJIaJK{ 3aBUCETH OT OWOTOITa
U XOJ1a anpebCKUX TEMIEpaTyp BO3IyXa, 0COOCHHO
CHJIHPHO Ha NTHI] BIWsJIA JaTa HAKOIICHUS CYMMBI
a¢dexruBnbix Temmeparyp 50°C, coBmnagaroias
¢ «uaroil merepmunanra» (determinant date) — yc-
JIOBHOTO BpPEMEHH CTapTa OBICTPOrO pPa3BUTHS
oouuToB y OonbuimHCTBA camok [31]. Omnako HU
9TOT, HH JIFOOOH MpyTroi U3 pacCMOTPEHHBIX B pado-
TE TEMIIePaTypHBIX TIOKa3aTeliel HeNb3s Ha3BarTh
MOPOTOBEIM TSI OOCIIEAyeMOH MOMYIISAIUU B CBSI3U
C CHJIbHBIMH ©KECTOHBIMU BapHAIMSAMH WX 3HAUCHUH.

Bennunna ki1aaku He 3aBHUCENA HU OT INIOTHOCTH
THE3I0BOTO HAcCeJIEHMs, HU OT Omorora. OHa JITHHEN-
HO YMEHbIIAJIACh B TCYCHUE CE30HA, B CPEIHEM Ha
0.043 siima B geHp. B ommmume or 0oJiee IOKHBIX
gactell apeana, B [Ipunagoxpe oTMedeHa HEOOBITHAS
TEHJISHIINS CBS3HM BO3pPAcTa CaMKU CO CPOKaMH W Be-
JIMYUHOMN KJIaJIKW: MEPBOTOAKKM THE3IWINCh HA JICHb
paHBIIE CTapBIX MTUI] U OTKJIABIBAIA 9yTh OOJBIIEC
SIMIT. DTH pa3Iudus He ObUTH 3HAYUMBIMH, HO B UTOTC
BEJIMYHMHA BBIBOJIKA Y TIEPBOTOJIKOB ObLIA JJOCTOBEPHO
Ooubieli. BozpacT camiia MOIOKUTENBHO CKa3bIBaI-
Csl HA CPOKax Pa3sMHOXKEHHS, HO HE BJIMSI Ha BEJIH-

yuHy knagkd. OTCYTCTBUE BO3PACTHBIX pPa3InYUil
Yy CaMOK OOJIBIIION CHHUIIBI B CPOKAX Havajia U BEJU-
YHUHE KJIAJKW XapaKTEepHO JJIs UCCIIEMYyEMOro peruo-
Ha [25], [3] u, mo-BHAMMOMY, CBA3aHO C TEM, YTO
B 9THX [IMPOTAX HA NTHUI] CHIBHOE JACHCTBHE OKA3bI-
BalOT HECTAaOWIbHBIC BHEITHHE YCJIOBHSA, Ha (poHe
KOTOPBIX BO3PAacTHBIE OCOOCHHOCTH PENPOMYKIHH
UTPAIOT HE3HAYMTENHHYIO POJIb U HE BCETa MpPOSB-
JISIFOTCSL B TIPUPOJIE.

B Ilpunagoxbe Brophle knagku umenu 47.8 %
nap, YCIEITHO BBIKOPMHBIIUX TEPBBIA BBIBOJIOK.
[110THOCTH THE3I0BOTO HACENICHUSI U BO3PACTHOU CO-
CTaB Map Ha YAaCTOTYy OWIMKINHM CYIICCTBEHHOTO
BIIMSIHMS HE OKa3bIBaIM. B pa3HOOOpa3HbIX MO cOCTa-
BY MOPOJ IPEBOCTOSIX MTHUIIBI IPUCTYNATH KO BTOPOMY
UKy pa3MHOXKeHus yaie. [lorona 3uMbl — cpenHe-
MecsUHas TeMIiepaTypa Bo3ayxa B (eBpae, MOI0Ku-
TENBHO BIUSUIA HA YACTOTY OMIUKIINH, OYCBHJIHO,
BO3JICHCTBYsS Ha COCTOSHHME KOPMOBOM 0a3bl depes
YCICIIHOCTh 3MMOBKH OECIMO3BOHOYHBIX IKHBOTHBIX.
WurepBan MeXIy MEPBBIM W BTOPHIM IMKJIAMH pas-
MHOXKEHHST HE OTJIMYAJICS OT APYTMX dactell apeasa.
JIucTaHIUsE MEXITy TIEpBbIM M BTOPBIM THE3JaMH OI-
HO#1 mapb! ObUIa Oosiee 3HaduTENbHOM (0K0s10 230 M),
4TO, BEPOSITHO, CBSI3aHO C M3MEHEHHEM KOPMOBOU Oa-
3bl B TCYCHUE CE30HA U BO3MOKHOCTBIO PACIIMPEHUSI
y4acTKa OOWTaHWS MPU OTCYTCTBHH TEPPHUTOPUAIIH-
HOM KOHKYPEHIIMH C COCEISIMHU.

VYenewHocTs pasMHOkeHUs: B [lpunagoxee no-
BOJIGHO BBICOKA. JI0 BBUICTA BBIBOJKA COXPAHSETCS
okojio 77 % rHe3n, a 67.9 % OTIOKEHHBIX SIUI[ TAOT
cretkoB. HecMOTpst Ha 3HAUMTENTbHBIC BapUAIMU TI0
rogaM, OHa HE 3aBHCENla OT IUIOTHOCTU T'HE3Z0BOTO
HaceJeHus, OMOTOIa, BO3PACTHOTO COCTaBa IIOITYJIsi-
M W CPOKOB pasMHOXeHHs. OCHOBHYIO pOJIb
B JIMHAMHKE 3TOTO TIOKA3aTesisl WTPald YaCTHUHBINA
OTXOJ] ITEHIIOB B TIEPBBIX U PAHHHMX BBIBOAKAX, JOJS
MOrMOIIMX THE3 M CpeAHEMEeCsAYHas TeMIeparypa
Bo37yxa B Mae. Jlons moruOmmx rHe3n konebanach
MO/ BJIMSHAEGM CITy4alHBIX MPUYKH, a Ha JIUHAMUKY
YaCTUYHOM CMEPTHOCTH TTEHI[OB OTYCTINBO BIIHSIA
MOTO/Ia MPEIIIECTBYIOMEH 3UMBI — CyMMa CpeTHEMe-
CSIYHBIX TEMITEpPaTyp 3a JeKaOpb, sIHBAPb U (heBpah.
[Mo-BuANMOMY, 3UMHSISI U BECCHHSISI MOTO/Ia CKa3bIBa-
Jach Ha MNTUI@AX YEepPe3 COCTOSHUE KOPMOBOH 0asbl,
BJIMsISl HA BEDKUBAEMOCTD U JICTHEE 00mne Oecro3Bo-
HOYHBIX JKHBOTHBIX. OOINas TPOIYKTHBHOCTh pa3-
MHOXKEHHSI BapbHPOBATA MO TofaM U B CPEIHEM CO-
crarmsia okojo 10 CreTKOB Ha Mapy THE3ISIIUXCS
nTHll 3a ce30oH. OHa 3aBHCENa OT YCIHCIIHOCTU T'HE3-
JIOBAHMS U YaCTOTHI OUIMKIIMK U B MEHbIIICH CTCIICHH
— OT 0COOEHHOCTEH 3UMHEN 1 BeCEHHEH MTOTOTBI.

[Mpubnu3uTenbHas OIEHKA CMEPTHOCTH IMMOKa-
3BIBACT, UTO Yy CAMIIOB OHA COCTaBJISIET 0KoJo 52 %,
y caMok — 55-60 %, a y MOJIOJIbIX MTHUI[ HA TIEPBOM
roxy >ku3HU — okoio 89 %.

Hu3kas IUIOTHOCTH THE3IOBOIO  HACEJICHUS
OonbIoi cuHUNBl B IIpuiiafokbe MPEMSITCTBYET
JCWCTBHIO 3aBUCSAIIMX OT TUIOTHOCTH MEXaHW3MOB
PETYNSAIUHN TUIOMOBUTOCTH, TIOITOMY PEIPOIYKTHB-
Hasl CTpaTerusl MOMYJSIMU HampaBicHA Ha MaKCHU-
MaJbHBEI YPOBEHb BOCIPOW3BOJCTBA, OTPAHUYM-
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BaCGMbIii TOJNBKO (DPU3HOIOTHUYSCKUMU BO3MOYKHO-
CTSAMU NTUL U peCypCaMU CPEAbL oOHuTaHus.
JluHaMHKa YUCICHHOCTH MECTHOTO HAaCeJICHHS
NPAKTHYECKH HE 3aBHCella OT MPOAYKTHBHOCTH
pPa3MHOXKCHHUSI B TPEALICCTBYIOIIEM CE30HE, OHa
ONpe/eNsiach MHTEHCHBHOCTBIO IPUTOKA HMMH-
TPaHTOB, cocTaBistomuX okono 89 % rHe3moBOro
HACEJICHHs, ¥ BBDKUBAEMOCTBIO MTHUII BO BHETHE3-
noBoii mepuoxa. OmnpeneneHHOE BIMSHHE Ha Hee
OKa3plBaJia MOToJ[da B KPUTHYCCKUE MEPUOBI TOMI0-
BOTO IIMKJIa — BO BPeMsi OCCHHEI0 M BECEHHETO Iie-
pepacnpeneneHus Mo TeppUTOpHH M 3UMOBKH. [Ipu
3TOM JICHCTBUE MOTOJbI MPOSIBISIOCH B 3aBUCHMO-

CTH OT IUIOTHOCTH TOMYJSIHA W OCOOSHHOCTEH
TEpPUTOPUATBHOTO OBEACHUS NITHLI.
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AONJIVIO®OPOUJTHBIE I'PUBBI B JIECHBIX 9dKOCUCTEMAX BOAJIO3EPBHS

B necHeix sxocucremMax Bomnosepbs u3ydeHo Ouosormueckoe pasHoodpasue apuiuiopopouaHsx rpubos. [lpuBeneHsl
JaHHbIC 0 IPUYPOYEHHOCTH adUIIOPOPOHAHBIX TPUOOB K APEBECHBIM cyOcTpaTam. BrIsSBICHBI 3aKOHOMEPHOCTH CXOJ-
CTBa M pa3nnyus B 6note apumiohoponaHbIX TPHOOB B KOHTHHEHTAIBHBIX W OCTPOBHBIX JIECHBIX SKOCHCTEMAX.
KiroueBbie cioBa: apunohopouiHbie rpruObl (MAKPOMHIIETHI), IECHBIE SKOCUCTEMBI BO1I103ephst, CyOCcTpar, THIT THILIH

CocrosiHiE JIeCHBIX DKOCHUCTEM MPHHATO OIICHHBATH
C TIO3MLMI OUONOTMYECKOT0 Pa3sHO00pasysl BXOMSIINX
B HX COCTaB BBICIIMX PACTEHHH, MOXOOOPa3HBIX
1 JIMIIAHHUKOB. MEXIy TeM TPUOBI SIBISIIOTCS OAHUM
13 BOKHEHITNX KOMITOHEHTOB TE€TEpOTPOGHOTO OI0Ka
JIeCHBIX dKocucTeM. [Ipu HOpMaIbHOM (YHKIIMOHH-
POBAaHMH JIECHBIX SKOCHUCTEM 0c00asi pojib MpHUHaJIe-
JKHT TPUOaM — PeIyLeHTaM JPEBECHHBI, MM KCHIIO-
Tpodam. Borpmias yacTh U3 HUX OTHOCHUTCS K TpyIIIIe
apmnI0hOPOUIHBIX MaKpPOMHIICTOB, paHEEe COCTaB-
nasBummx nopsimok Aphyllophorales, a B Hacrosimiee
BpeMsI paccMaTpHBAaEMBIX B COCTABE HECKOJIBKHX IIO-
psaxoB. IIpencraBurenu pasjM4HbIX CEMEUCTB U Po-
JIOB aKTHBHO YYacTBYIOT B Pa3JIOKCHHUM IPEBECHHBI
Ha BCEX CTaIHsIX 3TOro mpomecca [6].
['puOBI-MaKpOMHUIIETHl BCTPEYAIOTCS B OCHOBHOM
B T€X Jiecax, TJe CYIIeCTByeT HanOojee OIarompusT-
Has cpefa Uil UX Pa3BUTHSA U PACHPOCTPAHEHUS
[35]. Haubonbiee BumoBoe pazHooOpasue ahuiuio-
(hoponaHBIX TPUOOB XapaKTEPHO ISl CTapbIX ecTe-
CTBEHHBIX, MAJI0 3aTPOHYTHIX MHTEHCHBHOW XO3sii-
CTBEHHOW JI€ATEIHOCTBIO JIECHBIX (DUTOLICHO30B,
YTO B 3HAYUTENHHOW Mepe CBSI3aHO C HaJHMYHEM
37ech OOJBLIOTO KOJMMYECTBA MEPTBOM JPEBECUHBI —
cyOcTpara Jyist pa3BUTHS 3THX TpudoB [27].

© 3asogosckuii I1. I'., 2008

B cBsi3u ¢ 3TM BaXHOE 3HAYCHHE B HACTOSAIIEE
BpEMs IPHOOPETAIOT UCCIIEIOBaHUS OHOIIOTHYECKO-
ro pazHooOpasus apmwiioGopouIHEIX Oa3UAMOMU-
LETOB Ha 0CO00 OXpaHIEMBIX MPUPOAHBIX TEPPUTO-
PUSIX, TI€ elle COXPaHWINCh MacCHUBBI CTapOBO3pa-
CTHBIX JIECOB, CJIab0 3aTPOHYTHIE HYEJIOBEUECKOM
JeATEIIbHOCTBIO.

NMeHHO Takoil Tepputopuei sBisercs Bomiose-
pwe, Te Obul co3aan HanmoHanbHeii napk «Bomio-
3epckuit». Boamoszepckuil mapk MPOEKTHUPOBAJICS
1 pa3BUBAJICS B IOJHOM COOTBETCTBMU C NPHUHITON
B 1995 rogy Ceuinbckoii crparerueit u B 2001 romy
MEpBBIM cpeay MapkoB Poccum Bomien BO BCEMHp-
HYy0 ceTh orocdepnnix pesepsaroB UNESCO [36].

PAMOH MCCJIEJJOBAHHUI

Hccnenyemast Tepputopusi Bommosepss (62°21'
c. . u 36°51’ B. 1.) 3aHUMAET OOIIMPHBIE TEPPUTO-
puu B Gacceiine o3zepa Bomiosepa u pexu Hiekcsr,
IJC €Ie COXPAHWINCh KPYITHBIC JICCHBIC MACCHBEI,
HE HapyIICHHbIC JEATEIBHOCTHIO YeNoBeKka. boiee
10 % TtepputopuM 3aHATO O3€paMU U pEKaMH. TH-
MUYHBIA JTaHAmadgT 600T U 3a00J04YEHHBIX JIECOB,
chopmMupoBaBmMHUNCS Ha JpeBHEHW O3epHO-
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JIETHUKOBOM paBHUHE, TPEACTaBIeH Ha OOJbIIeH
yacTu OacceifHa pexu Wnekcwl. PaifoH pacmonoxen
Ha CTBIKE CEBEPHOM U CpelHell MOA30H Tallru u OT-
JUYaeTcsl OONBITUM Pa3HOOOPa3ueM JIECHBIX, JIECO-
OOJIOTHBIX, OOJOTHBIX, BOJHO-OOJIOTHBIX M BOIHBIX
HKOCHCTEM, OTPAKAIOIINX MPUPOJHBIE 0COOEHHOCTH
TaexxHou 30HbI EBpomneiickoro Cesepa Poccuu. bo-
JIOTa SIBISIOTCS HEOTHEMIIEMBIM KOMIIOHEHTOB TpH-
ponHbIxX sanamadToB U 3annmarot 191 Teic. ra [3].

Oxomo 50 % mmomagu 3adsaro jgecamu. Ha
Goublieil yacTU TeppuTOpHK Bommosepbs (CBbIIIE
90 %) mnpeobmagaeT pPacTUTEIBHOCTb, CBA3aHHAS
CO CpeIHETae)KHBIMH CTapOBO3PACTHBIMHU 3€IICHO-
MOIIHBIMUA XBOWHBIMH JIPEBOCTOSIMHU. JIOMUHHPYIOT
eJoBbIe C(arHOBBIE M JIOJTOMOIIHBIE 3200JI0YEH-
HBIE JIeCa B COYETAaHUH C 3€JICHOMOITHBIMHU EIbHU-
kamu. CooOmiecTBa, XapakTepHbIe ISl CEBEPHOM
TalTH, TpEeNCTaBIeHb EIbHHKAaMH BOPOHUYHO-
YEPHUYHBIMH M  COCHSKAMH  OaryJibHHUKOBO-
carHoBEIMH, MPOU3PACTAONIUMU B OCHOBHOM
B BepXxoBbsix peku Mnekcol [37]. Dkomoruyeckuit
CIICKTp €JIOBBIX JICCOB IIUPOK M MpeacTaBieH 9 TH-
ImaMH jieca: OT OeAHBIX C(ArHOBBIX 10 CaMBIX IPO-
U3BOJUTENBHBIX  (KHCAMYHBIX). JI7IsT  CIBHUKOB
XapakTepHO a0CONIOTHOE MpeoliIaaHie YepHUIHO-
ro tumna (67,2 %). Bropoe MecTo 3aHMMAIOT JI0JIr0-
morraukn (23,1 %). OcTanbHble THIBI Jieca MpeN-
CTaBleHbl He3HaunTenbHO [2]. B To e Bpems
Ha 3HAYMTEIBbHOM 4YacTH OCTPOBOB 03. Bomnosepa
JOMUHUDPYIOT BTOPHUYHBIE JIECHBIE DSKOCHCTEMBI.
Ocpe3HsIKH, OCHHHUKH, UBHIKUA. DTO CBSA3aHO C WH-
TEHCUBHOW aHTPOIOTEHHON HArpy3Kkod, KOTOPYIO
WCTIBITBIBAJIH JIECHBIE SKOCHCTEMBI OCTPoBOB B XIX
— Havasie XX Beka.

METO/JIMKA UCCJIEJOBAHUI

UccnenoBanue 6notsl adpuinnodoporuHbIX TpH-
00B MPOBOAMJIOCH B JIECHBIX 3KocucTeMax Bomiose-
pbst (B okpecTHOCTSAX 1. KyraHaBoJIOK; B OKpPECTHO-
cTaX kopaoHoB IImimbmacosepo, bocruioso
u TypOa3el «OxToMa»;, Ha MOOepexbsx pek Cyxas
Bonna, Hosryna, Mnekca; Ha octpoBax 03. Bognose-
pa: Banroctpos, Benukoctpos, UnbuHCKHUIl morocr,
Kanzanasonox, Kosnrocrpos, Ilenrocrpos, Maps,
OxrtomoctpoB, ParynoBo, Illenmoma, Illyioctpos)
B 2002-2008 romax.

Ha yxa3aHHBIX TEppUTOpUSAX B COOTBETCTBHUU
C LIETbI0 M 3aJadaMu HCCIECOOBAHHS IMPOBOAMIICS
cbop apmmTohOPONIHBIX MAKPOMHUIIETOB IO METO-
JIMKe COCTaBleHus repbapus rpudos [22].

Wnentndukanmst BUAOB  admiutopOpOUTHBIX
rpu0OB MpoBoaMiIack No ompexaenutensm [7], [28],
[51, [30], [42], [43], [38].

I'epbapabie cOOpBl IMepemaHbl Ha XPaHCHHE
B repOapuii IleTpo3aBoackoro rocyaapcTBEHHOTO
yuusepcutera (PZV), repbapuii MHctutyTa Jieca
KapHI[ PAH (PTZ), rep6apuii Helsinki University
Botanical Museum (H). Yacte repOapHbIXx 06pa3-
OB OblIa onpeeneHa MIaAIINM HayYHbIM COTPYI-
HUKOM, KaHIWJAaTOM OHOJIOTHYECKHX  HayK
A. B. Pyoxkonaiinen (;1abopatopust JIECHOW MHKOJIO-

rud u 3HToMONoruu Muctutyra neca KapHI[ PAH)
n gokropamu R. Penttili u H. Kotiranta (Finnish
Environment Institute), 3a uyto aBTOp BBIpaXKAET
UM CBOIO OJIaroflapHOCTH U MIPU3HATEIBHOCTb.

BunoBoe Ha3BaHHE IPEBECHBIX PAaCTCHHU IPH-
BogmiIochk 1o onpexenutensm [32], [23]: Pinus
sylvestris L. (cocna oObikHOBeHHast), Picea abies
(L.) Karst. (enns eBpomneiickast), Larix sibirica Ledeb.
(mucTBenHuIa cubupcekas), Juniperus communis L.
(MmoxoxeBenmbHUK OOBIKHOBeHHBIN), Betula pendula
Roth. (6epesa mosucnas wiu 6opomasuaras), Betula
pubescens Ehrh. (6epe3a mymucras), Alnus incana
(L.) Moench. (ombxa cepas), Populus tremula L.
(ocmna), Sorbus aucuparia L. (ps6uHa 0OBIKHOBEH-
nas), Salix caprea L. (uBa xo3bs), Malus sylvesrtis
(L.) Mill. (s6mous necHas).

[Ipu onvcanuy TUNIOB THWJIEH B CTaTh€ UCHOJIb-
30BaHa IIKaja, npemioxkeHHas A.T. BaxkuHbiM,
O. U. TTony6osipuroBbiM, B. A. ConoBbeBbim [10]:
1-if TMII — TecTpast, KOPPO3HOHHAsI, T'y0YaTO-BOJIOK-

HHCTaS;
2-i1 Tun — Oenasi, KOPPO3UOHHO-ICCTPYKTUBHAS, TPYX-

JISIBO-BOJIOKHHCTAS,

3-11 Tun — Oypasi, IeCTpyKTUBHASL, TPYXJIsBas,
4-i1 THII — yMEpeHHas1, MATKas, TUICCHEBasl.

Hnst ananu3za TPOPHUUYESCKON MPUHAICIKHOCTH
adpmnoopouHEIX TPUOOB K cyOCcTpary MmpUMeHe-
Ha knaccudukamus A. E. Kosanenxo [15] u JI. I. By-
poBoii [8], [9], cormacHO KOTOPO¥ BBIACIAIOT Ciie-
nyrormue obosHadeHus. 1. Camporpodsl Ha omane
(Fd); 2. Canporpodsr Ha moactuike (St); 3. T'ymy-
coBeie camporpoder (Hu); 4. Canporpods
Ha paspymennoit npesecune (Lep); 5. Camporpodsr
Ha HepaspyuieHHo# npeBecune (Lei); 6. [lapasuts
(Le); 7. CampoTpodsl Ha morpeOeHHON IpEBECHHE
(Lh); 8. Komporpods! (E); 9. Canporpodsl Ha Mxax
(Ms); 10. Kap6otpodsr (C); 11. CumbroTpodsl Mu-
kopuzoobpasosarenu (Mr); 12. TTonutpodsr (Pt).

PE3VJIbTATBI HCCJEJIOBAHUMA

Jlo HacTosiero BpeMEHH H3y4deHHE aduiio-
¢dopouaHbIXx TpUOOB B JIECHBIX 3KOCHUcTeMax Bon-
JI03epbsi HOCWJIO NPEHMYIIECTBEHHO KpaTKOBpe-
MEHHBIH  30u30JuuYecKkuil  xapakrep. IlepBrie
UccieA0BaHus OHMOTH apMIIO)OPONIHBIX TPHOOB
B patione p. Hosryma 6butn mposenenst R. Penttild
u H. Kotiranta 8 1994 rony. Ha teppuropuu Box-
J03ephsi UMK OBLIO BBISBIEHO 83 BHIA TPYTOBBIX
rpudoB [44]. B mporecce AanbHEHIINX HCCIIENO-
BaHUH CIIMCOK paHee BBISBICHHBIX HA TEPPUTOPHH
Bomnozepss admmmodopouIHEIX TPHOOB 3HAYH-
TEJIBHO TOMOJHUIICSA HOBBIMH BHIaMH B pe3ylbTare
cbopos, npoBeneHasx B 2005 rogy B okpecTHO-
cTsix koproHos llmnbemacosepo, I'aBpydeit u Typoa-
3b1 «OXxTOMa» Ha 6 MOCTOSHHBIX MPOOHBIX ILIOIIA-
I5X ¥ 2 MPOOHBIX TUIOMIAJSNX Ha y4acTKax BETpPO-
Baja 2000 roma, a Takke B pe3yibTraTe aHaIH3a
repbapHBIX 00pa3noB boranwmdeckoro myses yHU-
BepcuTeTa I XEINbCHHKH, B peE3ylbTare uYero
Ha Teppuropun Bommozepes B 2006 romy Obputo
oTMmeueHo 177 BuoB, oTHOCcsmuxcs k 91 poxay, us
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KOTOPBIX 38 aQmmoQopouIHEIX TPUOOB SBISIOTCS
WHIMKATOPHBIMU BHJAMU IS CTapblX M OYCHBb
CTapbhIX JiecoB, a 12 BHJOB OTHOCATCA K YHUCIY
penkux [21].

B pesynbrare pajbHEHINUX IPOBEICHHBIX HUC-
crepoBannii [12], [13] ycraHoBIE€HO, YTO B JIECHBIX
skocucTeMax Bojiosepbst 3apeructpupoBano 205
BUJOB apMIIOQOPOUIHBIX TPHOOB, OTHOCSIIUXCS
k 97 ponam, 35 cemeiicTBaM 1 12 mopsiakam.

HauGonbiee komuuectBo BUIOB adruiodopo-
HIHBIX TpOOB oTMeueHo Ha Picea abies (85 Bumos)
u Ha Populus tremula (44 Buna). I[lo ogHOMY BUIY
3apeructpupoBano Ha Malus sylvesrtis u Juniperus
communis. 17 BUIOB pacTyT Ha Mo4YBe. 2 BHIA OT-
MEYEeHO Ha TUIONOBBIX Tenax TpuOoB. Cpemu 125
BHJIOB, PUYPOYCHHBIX UCKIIOUNTENFHO K XBOWHBIM
nopojiaM, 75 oTMeUeHbI HCKITFOUUTEBHO Ha enu, 14
— Ha COCHE, 3 — Ha JIMCTBEHHUIIE, TO €CTh SBISIFOTCS
CTeHOTpoGamHu.

W3 153 BumoB Ha JIMCTBEHHBIX BHIAX J[peBEC-
HBIX PAaCTEHUU TEHAEHUHUIO K y3KOH crelruain3aiun
MposBISIFOT: Ha Oepe3e moBucioit — 10 BUJOB;
Ha Oepese mymmucToit — 10 BUIOB; Ha obXe — 6 BU-
JIoB; Ha ocuHe — 18 BUJOB; Ha psaOuHe — 3 BUAA;
Ha uBe — 3 BuAa. Cpemu 3BpUTPOQOB, 3aCEISIONUX
HauOOoJbIIee KOJMYECTBO BUJIOB JIPEBECHBIX pacTe-
uuii (3 u 6onee cyOCTParoB), claeayeT OTMETHTH:

1) Basidioradulum radula (3 cyocrpara);
2) Cerrena unicolor (3 cybcrpara);
3) Corticium roseum (3 cy6cerpara);
4) Daedaleopsis confragosa (5 cybcrparos);
5) Daedaleopsis septentrionalis (3 cyocTpara);
6) Fomitopsis pinicola (5 cyoerparos);
7) Gloeophyllum sepiarium (3 cy6erpara);
8) Gloeoporus dichrous (3 cyberpara);
9) Hapalopilus rutilans (3 cyocrpara);
10) Oxyporus corticola (4 cydctpara);
11) Phanerochaete sanguinea (4 cyocrpara);
12) Phellinus conctatus (3 cy6crpara);
13) Phellinus lundellii (4 cy6cerpara);
14) Phellinus igniarius (4 cyoctpara);
15) Phellinus punctatus (3 cyocTpara);
16) Phaeolus schweinitzii (2 npeBecusix cybcrpara

1 TI0YBA);

17) Polyporus ciliatus (3 cybcrpara);

18) Pycnoporus cinnabarinus (3 cybcrpara);
19) Trametes hirsuta (4 cyb6ctpara);

20) Trametes ochracea (3 cybcrpara);

21) Trametes pubescens (3 cy6ctpara);

22) Trametes trogii (3 cy6crpara).

Takum 00pa3oMm, B JIECHBIX 3KocucTeMax Bo-
JUT03ephs OTMEUEHO 22 BUAA-3BpUTpoda.

Haubosnbimee komudectBo BUIOB aduiuiodopo-
HIHBIX TPUOOB OTHOCHTCS K TPyHIe canpoTpodoB
Ha HepaspyuieHHo# napeBecuHe (Lei), BhI3bIBAIOIINX
2-ii Tun rHIK. VI3 HUX HA XBOWHBIX ITOPOJIAX 3ape-
ructpupoBano 40 BumoB adhmIOQOPOUIHBIX THMe-
HOMMIIETOB, a Ha JMCTBEHHBIX — 58 BUmOB. Cpenu
canpoTrpodoB Ha HEpa3pyIIEHHOH IPEBECHHE, BBI-
3pBAlOIIMX 2-W Tun THWiM, Chondrostereum
purpureum, Phanerochaete sanguinea, Phlebiella
sulphurea, Resinicium bicolor u Skeletocutis odora

OTMEYCHBI KaK Ha XBOWHBIX, TaK ¥ Ha JINCTBEHHBIX
nopoxax. Cpemu canpoTrpodoB Ha HEpa3pyIICHHOMN
JPEBECHUHE, BBI3BIBAIOIINX 3-i THI THHIH, 3aperu-
CTPUPOBAHHBIM KaK Ha XBOMHBIX, TaK M Ha JIHCT-
BeHHBIX mopoaax  ssiusercs  Gloeophyllum
sepiarium. Cpemu camporpodoB Ha pa3pyIlIeHHOM
npesecune (Lep) mpeoGnamaror Buabl aduiuiodo-
POUIHBIX 0a3MIUOMUIICTOB, BBI3BIBAIONINE 2-H THI
rHWIM (M3 HUX Ha XBOMHBIX MOPOJAX OTMEYEHO 8
BUJIOB, a Ha JUCTBeHHBIX — 16 BUmoB). Antrodiella
faginea u Athelia decipiens pacTyT Ha IIOHOBBIX
Tenax rpubos. Antrodia heteromorpha — canporpod
Ha pa3pylICHHOW JPEBECHHE BBI3bIBACT 3-H THUM
rawn. [pub ormeuen na Betula pendula u Larix
sibirica. Cpenu mapasutoB mpeo0OiagaoT aduiuio-
(opouIHbIE MaKPOMHUIIETHI, BBI3BIBAIOIINE 2-H THUI
rHUMM (M3 HUX HAa XBOMHBIX MOPOAAX OTMEYECHO
5 BuoB, a Ha JucTBeHHBIX — 10 Bumos). Cpenu ma-
PasWTOB, BBI3BIBAIOIINX 2-i THUI THHIIH, 3apPETHCT-
PHPOBAaHHBIM KaK Ha XBOWHBIX, TAK W Ha JIUCTBCH-
HBIX mopoaax Oymer Fomitopsis pinicola. Ocobbie
TPYIIIBI MPEACTABIIAIOT HATOYBEHHBIC TPUOBI: TYMYy-
coBele (HU) u cumMOnOTpOGBI, WM MUKOPH3000pa-
3oBarenu (Mr) (17 BunoB). OHu TpeaCTaBICHBI BH-
namu pozos. Albatrellus, Bankera, Cantharellus,
Clavariadelphus, Coltricia, Hydnum, Ramaria u ap.

Ilpy aHanu3e TUIOB THWJICH YCTAHOBIEHO, YTO
2 Buna apmwuIohOpPONIHBIX MAKPOMHIIETa BBI3BIBAIOT
1-# T, 150 BuoB — 2-i i v 53 Buna — 3- THI THIJIH.

B necHpIX 3KocucTeMax Bomtosepbs mpeobia-
JaroT BUIBI ahUITO(POPOUIHBIX MAKPOMHUIIETOB, BBI-
3BIBAIOIINX OENyI0, KOPPO3MOHHO-IECTPYKTHBHYIO,
TPYXJISIBO-BOJIOKHUCTYIO THWIb (2-i1 Tum) (73,1 %).
Ha monro rpu0OB, BBRI3BIBAIOIINX OypyIO, JECTPYK-
THBHYIO, TPYXJISABYIO THWIb (3-i THII), TPUXOIUTCS
25,9 % u Ha n0mo TpUOOB, BHI3BIBAIOIINX MECTPYIO,
KOPPO3HOHHYIO, T'yOuaTo-BOJIOKHUCTYIO THUIb (1-it
tun), — 1 %. TpuObl, BbI3BIBatOIME 4- THI THHIIH,
He oOHapyxeHbl. TakuM 00pa3oM, MO MPOIECHTHOMY
COOTHOIIICHHUIO THIIOB THUWIM H3y4yaeMmas Ouora
apuIOpOPOUIHBIX TPHOOB B JIECHBIX YKOCHUCTEMAx
Bojio3epbs xapaktepHa AJ1 Ta€XKHOM 30HBI.

BumoBoe pasHooOpazue apmnioGopoUIHBIX
MaKpOMHIIETOB B JIECHBIX 3KOCHCTeMax Boanozepbs
MIPEICTaBICHO B TabIHIIE.

Bunosoe paznooOpa3ue apunnodpopougHbIX
MaKpPOMHUIIETOB B JIECHBIX 3KOCHUCTEMax
Bonnosepnrs

Bup rputba JlecHbIE 3KOCUCTEMBI

2 |3 ]4

. Albatrellus confluens

. Albatrellus ovinus

. Amphinema byssoides
. Amylocystis lapponica
. Antrodia albobrunnea

. Antrodia crassa

. Antrodia heteromorpha +
. Antrodia infirma +
. Antrodia mellita + | +

+

+ |+ [+ |+ |+ |~

©[|0 NG [W[N [P
+l+ |+ |+ |+ |+ |+ |+ |
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IIpodonwcenue mabauyvl

IIpoodonscenue madauyvl

1|2 |3|4|5]6 1|23 |4|5]|68
10. Antrodia primaeva + + 68. Gloeophyllum sepiarium +l+ |+ |+ |+ +
11. Antrodia pulvinascens + + |+ |+ 69. Gloeophyllum odoratum + + |+
12. Antrodia serialis + + + | + 70. Gloeophyllum protractum + +
13. Antrodia sinuosa + |+ + | + 71. Gloeoporus dichrous + + |+
14. Antrodia sitchensis + + 72. Gloeoporus taxicola + + | +
15. Antrodia xantha + |+ + |+ 73. Gloiodon strigosus + +
16. Antrodiella citrinella + + | + 74. Hapalopilus rutilans + |+ |+
17. Antrodiella faginea + + 75. Hapalopilus aurantiacus + +
18. Antrodiella romellii + + 76. Haploporus odorus + +
19. Antrodiella semisupina + + 77. Hericium coralloides + +
20. Aporpium caryae + + 78. Heterobasidion annosum + + | +
21. Asterodon ferruginosus + + | + 79. Heterobasidion parviporum + +
22. Athelia decipiens + + 80. Hydnellum aurantiacum + |+ + |+
23. Bankera fuligineoalba + + 81. Hydnellum ferrugineum + |+ + | +
24. Basidioradulum radula + + + 82. Hydnellum suaveolens + +
25. Bjerkandera adusta + + |+ |+ |+ 83. Hydnum repandum + + | +
26. Botryobasidium botryosum + + 84. Hydnum rufescens + +
27. Botryobasidium laeve + + 85. Hymenochaete fuliginosa + +
28. Botryobasidium subcoronatum + + 86. Hymenochaete tabacina + +
29. Botryohypochnus isabellinus + + 87. Hyphoderma argillaceum + +
30. Cantharellus cibarius + + + | + 88. Hypodontia abieticola + +
31. Ceraceomyces serpens + + 89. Hyphodontia radula + + | +
32. Cerrena unicolor + + + | + 90. Hyphodontia pallidula + +
33. Ceriporia reticulata + + 91. Inonotus obliguus + + + | +
34. Ceriporiopsis aneirina + + 92. Inonotus radiatus + +
35. Ceriporiopsis mucida + + 93. Inonotus rheades + + |+ |+
36. Ceriporiopsis pannocincta + + 94. Ischnoderma benzonium + + |+
37. Ceriporiopsis resinascens + + 95. Junghuhnia collabens + +
38. Ceriporiopsis subvermispora + + 96. Junghuhnia luteoalba + +
39. Chondrostereum purpureum + + + | + 97. Lenzites betulina + + + |+
40. Clavariadelphus fistulosus + + 98. Leptoporus mollis + +
41. Clavariadelphus pistillaris + |+ 99. Leucogyrophana romellii + +
42. Clavicorona pyxidata + + 100. Onnia leporina + + | +
43. Climacocystis borealis + |+ + | + 101. Onnia tomentosa + +
44, Coltricia perrenis + + + | + 102. Oligoporus caesius + +
45. Conferticium ochraceum + + 103. Oligoporus fragilis + +
46. Coniophora arida + + 104. Oligoporus guttulatus + + + | +
47. Coniophora olivacea + + 105. Oligoporus hibernicus + +
48. Corticium roseum + + |+ |+ 106. Oligoporus lateritius + +
49. Creolophus cirrhatus + + 107. Oligoporus placentus + +
50. Crustoderma dryinum + + 108. Oligoporus sericeomollis + +
51. Cylindrobasidium laeve + + 109. Oligoporus stipticus + +
52. Cystostereum murraii + + 110. Oligoporus subcaesius + +
53. Daedaleopsis confragosa + + |+ [+ |+ 111. Oxyporus corticola +l+ |+ |+ ]|+ ]+
54. Daedaleopsis confragosa F. rubescens + + 112. Oxyporus populinus + +l+ [+ |+
55. Daedaleopsis septentrionalis + + + | + 113. Parmastomyces transmutans + +
56. Daedaleopsis tricolor + + 114. Peniophora polygonia + +
57. Datronia mollis + + |+ |+ 115. Perenniporia subacida + + | +
58. Dichomitus squalens + + 116. Phanerochaete laevis + +
59. Dichostereum borealis + + 117. Phanerochaete sanguinea + + + |+
60. Diplomitoporus crustulinus + + 118. Phellinus chrysoloma + + | +
61. Diplomitoporus flavescens + + | + 119. Phellinus cinereus + + |+
62. Fistulina hepatica + + 120. Phellinus conctatus +l+ |+ |+ ]|+ +
63. Fomes fomentarius +l+ [+ |+ |+ + 121. Phellinus ferrugineofuscus + + |+
64. Fomitopsis pinicola +lH |+ |+ |+ |+ 122. Phellinus ferruginosus + +
65. Fomitopsis rosea + + | + 123. Phellinus laevigatus + | +
66. Ganoderma lipsiense + + |+ |+ |+ 124. Phellinus lundellii + + |+ |+ |+
67. Ganoderma lucidum + + 125. Phellinus laricis + +
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IIpodonsicenue mabnuyvl Oxonuanue mabauybwl

112(3|4]|5]6 1123 |4|5]|6
126. Phellinus nigricans + + 184. Thellephora terrestris + | + + |+
127. Phellinus nigrolimitatus + + | + 185. Tomentella cinerascens + +
128. Phellinus igniarius + + + | + 186. Tomentella lapida + +
129. Phellinus pini + |+ + | + 187. Tomentella stuposa + +
130. Phellinus populicola + + |+ |+ |+ 188. Tomentella subclavigera + +
131. Phellinus punctatus + + |+ |+ |+ 189. Tomentella sublilacina + +
132. Phellinus tremulae + + |+ |+ |+ 190. Tomentella terrestris + +
133. Phellinus viticola + |+ |+ + | + 191. Tyromyces fissilis + | +
134. Phaeolus schweinitzii + |+ + | + 192. Trametes gibbosa + +
135. Phellodon tomentosus + + 193. Trametes hirsuta + |+ |+ |+
136. Phlebiopsis gigantea + |+ + | + 194. Trametes ochracea + |+ |+ |+
137. Phlebia centrifuga + + 195. Trametes pubescens + + + | +
138. Phlebia radiata + + 196. Trametes suaveolens + +
139. Phlebia rufa + + 197. Trametes trogii + + + | +
140. Phlebia tremellosa + + 198. Trametes velutina + + + |+
141. Phlebiella sulphurea + + 199. Trametes versicolor + +
142. Pleurotus pulmonaris + |+ + 200. Trechispora mollusca + +
143. Piloderma bicolor + + 201. Trichaptum abietinum +l+ |+ |+ ]|+ ]|+
144. Piptoporus betulinus + + + | + 202. Trichaptum fusco-violaceum + +
145. Polyporus badius + + | + 203. Trichaptum laricinum + + + | +
146. Polyporus ciliatus + + | + 204. Trichaptum pargamenum + + + | +
147. Polyporus melanopus + |+ |+ ]+ 205. Veluticeps abietina + + |+
148. Polyporus squamosus + + |+ |+ Hroro 159| 27 | 61 | 37 |178111
149. Polyporus pseudobetulinus + |+
150. Polyporus tubaeformis + + Ipumeuanue: 1 — enbHUKN; 2 — COCHSIKH; 3 — OEPE3HIKH;
151. Polyporus varius var. elegans + + 4 — OCHHHHKH; 5 — KOHTHHEHTAJIbHBIE JTECHBIE SKOCUCTEMBI,
152. Polyporus varius var. varius + + |+ | + 6 — OCTPOBHBIC JICCHBIC SKOCHCTEMBI.
153. Polyporus varius var. nummularis| + +
154. Porotheleum fimbriatum + + W3 mpuBeneHHBIX B TaONWIE MAHHBIX MOXKHO
155. Pseudotomentella mucidula + + cHeliarth BBIBOA, YTO IIOAABIIAIOLIEE KOJIMYECTBO
156. Pycnoporus cinnabarinus ¥ ¥ f |+ abnw1ohopONTHEIX TPUOOB OTMEYCHO B EIHHHKAX
157. Pycnoporellus fulgens ¥ f |+ (159 BuIOB), UTO CoOTVIACYeTCS C TAHHBIMU HCCIIEIO0-
158. Radulodon erikssonii f |+ BaHuil B. A. AnanbeBa, b. B. Paesckoro u C. U. I'pa-
159 Ramaria aurea + " 6osuka [1], [2], TOCKOMBKY €TBHHKH COCTABIISIOT
160. Ramaria flava + ; 50,2 % ot Bcex jsecoB Bommosepss, a mons Picea
161. Resinicium bicolor n + abies B obrmiem necHoM MOkpeITHd — 54 %. Coor-
162. Resinicium furfuraceum " + HOILIEHWE BHUAOB B IPYNIIaX THUIIOB J€cCa ITOKa3aHO
163. Rigidoporus crocatus + + Ha PHUCYHKE.
164. Serpula himantioides + +
165. Sistotrema raduloi_des + + |
166. Sistotremastrum niveocremeum | + + 160 159
167. Sistotremastrum suecicum + + g 140
168. Skeletocutis amorpha + |+ + o
169. Skeletocutis brevispora + + |+ ﬁ 120
170. Skeletocutis chrysella + + o 100
171. Skeletocutis kuehneri + + m
172. Skeletocutis lenis + + | + G 8o 61
173. Skeletocutis odora + + ]+ g_-'r 60
174. Skeletocutis papyracea + + = 37
175. Skeletocutis stellae + + |+ 5 40 27
176. Skeletocutis subincarnata + + = .0
177. Scytinostroma galactinum + + g o
178. Spongipellus spumeus + + = r
179. Steccherinum fimbriatum + + ENLHUKK B GepeaHakm
180. Steccherinum ochraceum + + |+ OEMHHMEM COCHAKM
181. Stereum hirsutum + + + ]+
182. Stereum sanguinolentum + +
183. Stereum subtomentosum ; ¥ CooTHolieHrue BUI0B ahriiopoponIHbIX TPHOOB

B IpyIIax TUIIOB Jieca
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W3 monmy4yeHHBIX JaHHBIX (PUCYHOK) BUAHO, YTO
B Oepe3Hsikax oTMmeueH 61 Bun apumiopoponIHbIX
0a3UIUOMMIIETOB, B OCUHHUKAX — 37 BUIOB U B CO-
cHsKax — 27 BunoB. Cpeny eIbHUKOB IPeoOIagaroT
enbHUKH uepHuuHbie — Piceetum myrtillosum; cpe-
I COCHSIKOB — cCocHsKH Opycuuunsle (Pinetum
vacciniosum).

buonornyeckoe paznoobpasue adumtopopouns-
HBIX I'PUOOB BBIIIE B KOHTHMHEHTAJBHBIX JICCHBIX
skocucTeMax — 178 BUIOB, B TO BpeMs KaK Ha OCT-
poBax ormedero 111 BumoB. 84 Buma sABISIOTCS 00-
MMM, BCTPCUYAIOIIMMUCA KaK B OCTPOBHBIX, TaK
U B KOHTHHEHTAIBHBIX 3KOcHcTeMax. Jlnsi cpaBHe-
HUSE OMOTH adQWIO(OPOUAHBIX TPHOOB B KOHTU-
HEHTANBHBIX U OCTPOBHBIX 3KOCHCTEMax ObLT HC-
MOJIb30BaH ko3¢ urmenT JXKakkapa:

K=C/(A+B)-C,

rae A — YUCIIO BUJOB B KOHTHHEHTAJIBHBIX 3KOCH-
cTeMax; B — 4mciIo BHIIOB B OCTPOBHBIX 3KOCHUCTE-
Max; C — 4yHucino OOIMUX BHUJOB, HMECHOIIUXCS
B KOHTHHEHTAJbHBIX M OCTPOBHBIX JKOCHCTEMAX.
B pesynbrare Mbl UMEEM:

K =84/ (178 + 111) — 84 = 0,4.

[omyuennsiii pesynsratr, K = 0,4, BO3MOXHO,
MOYET OBITh OOBSCHEH CJICAYIOUIMMU TIPUIHHAMU.

1) Buonoruueckoe pasHoobpasue abumiopopo-
WIHBIX TPHUOOB B JIECHBIX 3KOCHUCTeMax Bommozepss
HAa KOHTHHEHTE BBINIE, Y€M HA OCTPOBAX, TaK Kak
MPOHUKHOBEHHIO TPHOOB C MaTeprKa MeEIIaeT Mpo-
CTPaHCTBEHHAsT WK (U3MKO-Teorpaduueckas H30-
nsamust.  Ousuko-reorpa@uUecKUMU  TIperpajgaMu
MOTYT OBITh TOPHBIE XPEOTHI, KPYIHBIC MPECHOBO/I-
HBIE BOJOEMBI U MOPsI, TIYCTBIHH, Jieca u T. m. [14].
EcrecTBeHHON BOAHOMN Mperpanod Ciykur o3. Bo-
JI03€epo, U, CIEAOBaTEIBHO, ECTECTBCHHBIC apealibl
pacrnpocTpaHeHHuss MHOTHX BHIIOB aduiutoQopouns-
HBIX TPUOOB MTPOXOST BIIOJbL €r0 IPaHullbl. B TO ke
BpeMsI Ha CaMUX OCTPOBAaX OTMEYEHO 27 BUJIOB, KO-
TOpBIE HE 3apETHCTPHUPOBAHBI B KOHTHHEHTAIBHBIX
9KOCHCTEMAX BOKPYT 03. Bonmosepo.

2) MHOTHE OCTPOBHBIC YKOCHCTEMBI JTHTEIBHOE
Bpems 10 cepenuHnl XX MoABeprainuch aHTPOIIOTCH-
HOMY BIIMSIHUIO, TAK KaK Ha OCTPOBaX pacIioiarajinch
JICPEBHHM, TPOU3BOIUIINCh UHTCHCUBHBIC PYOKH jieca
(a Ha HEKOTOPBIX OCTPOBAX PYOKH MPOTOIDKAIOTCS JI0
CHX TOp), pa3pabarbIBalMCh MAIIHA W CEHOKOCHI,
OCYIIECTBIISUICS BBINAC CKOTa. KOHTHHEHTAJIBHBIC
OKOCHUCTEMBl TaKOMY CHJIBHOMY BO3ICHCTBHIO HE
MOJBEprayIiCh. B pe3ynbrare B HacTOAIIEEe BpeMsl Ha
MHOTHX OCTpOBax Bomioszepbs AOMHHUPYIOT BTO-
pHUYHBIE JIECHBIE IKOCHCTEMBI, OEPE3HIKN U OCHHHU-
KU, TIOBCEMECTHO PACIPOCTPAHCHBI Jyra M MacTou-
13, BIOJH MOOEpEeXbs MPOM3PACTAIOT ONbXa cepas,
psibuHa OOBIKHOBEHHAS, MBa KO3bsl, Oepe3a MmoBHCas
u Oepesa mymmicras. B Takux skocucTeMax BHUIOBOU
cocraB adhuuioGopoHIHBIX TPUOOB CUIBHO O0CTHEH
Y, KaK TPaBUJIO, MPEICTABIICH IIUPOKO PacIpocTpa-

HeHHBIMH BHaMHu. CTapoOBO3pACTHBIC XBOWHBIE Jieca
COXpaHWINCh HA OYEHb HEMHOTHX OCTpOBax Bojio-
3epbs. B KOHTUHEHTAJBHBIX JIECHBIX CTApOBO3PACT-
HBIX DKOCHCTEMax BHIOBOE pa3HooOpasme adpminio-
(bopouaHbIX TPUOOB TOPa3ao BbImie. JlaHHAS TOUYKA
3pEHUsI COTIACyeTCsl C MHEHHEM OOJBIINHCTBA aBTO-
PUTETHBIX YYEHBIX B 00JIACTH KOJOTUH TPUOOB, MO-
CKOJIbKY K HACTOSIIIEMY BPEMEHH CIOXKHIOCH MHE-
HHe, uTo adrnioQoponHbie TPHOBI SIBIISIFOTCS TIep-
CIIEKTUBHBIM OOBEKTOM TIPH OLICHKE aHTPOIIOTeHHOTO
BIISTHUSA Ha JIecHbIe skocuctemsl [11], [25], [29], [4].
B necHbIx OuoreorieHo3ax ¢ YCHJICHHEM AaHTPOIIO-
TEHHOTO BO3JCUCTBUS U, B MIEPBYIO O4Yepe/lb, peKpea-
[IMOHHOW HArpy3KH YBEIMYMBACTCS OOIIee YHCIIO
0CNabNeHHBIX U OONIBHBIX JICPEBHEB, B TOM UHCIIC
mopaxkeHHbIX THUIBIO [20]. X BHIOBOH coCTaB B
Jecax, MOJABEP)KCHHBIX aHTPOIOIeHHOMY BO3ICHCT-
BHUIO, CHJIBHO OOCHEH, MPH 3TOM MPOHCXOIUT 3ame-
IICHAEC YYBCTBUTEIBHBIX BHJIOB IIMPOKO PAaCIpO-
CTpaHEHHBIMU BUIaMH — 3BpuTpodamu. Haunbons-
Iee BHOBOE Pa3HOOOpa3ne XapaKTepHO s CTa-
PBIX, €CTECTBCHHBIX, MAJ0 3aTPOHYTHIX HHTCHCHB-
HOM XO34HCTBEHHOM AEATENbHOCTBIO JIECHBIX IKOCHU-
creM (B HalIeM Ciydae 3TO KOHTHHEHTAJIbHbIC JKO-
CHCTEMbI), YTO B 3HAYUTEIBHON CTETICHU CBSI3AHO C
HaJMYUEeM 3/1€Ch MOIXOSIIEro CyOcTpara U MHKPO-
KJIMMaTHYECKUX  YCIOBHUMA, ONAronpUsITCTBYFOLIMX
mpouspacTanuio peakux Bunos [38], [27], [26], [34].

Kopentbpie Jieca, HE HCIBITHIBAIOIIAE AHTPOIIO-
TEHHBIX BO3ICHCTBUM, SIBISIFOTCSI 3TAIOHAMU HBOJIO-
[MOHHO PAa3BHBAOIINXCS COOOIIECTB, B KOTOPBIX
(GYHKIUH caMOPEryJISIFY HAMPABICHbI HA ONTHMH3a-
M0 BCEX IEHOTHYECKHX CTPYKTYp, B TOM YHCIC H
KOMIUTEKCOB  apmIioQopouaHbx TpudoB. JloObie
M3MEHECHUS CTPYKTYp (PUTOIICHO30B BIICKYT 3a COOOM
M3MEHEHHsI B TPUOHBIX COOOIIECTBAX U YACTUYHYIO
(Mu TONTHYIO) TOTEPIO YCTOMYUBOCTU B SKOCHUCTEME.
B pesynbrare aHTPOMOTEHHOW TpaHC)OPMAILMH MH-
KOIICHO30B MCHSETCS HE TOJIKO MX BHAOBOE OOrarcT-
BO, HO W TIPOMCXOJIUT TepepacipeelicHie OHOLeHO-
THYECKOM 3HAYMMOCTH BHJIOB BIIJIOTH JIO TOJIHOM CMe-
HBI KOMIUIEKCOB TOMHMHAHTHBIX BUmoB [31], [33]. B T0
K€ BpeMsl TOJIbKO Ha OCTPOBaX OTMEUYCHBI TaKHe Pell-
kve Buabl, kak Ganoderma lucidum, Gloeophyllum
protractum, Haploporus odorus u ap. 3ameTM, 4TO
JaHHBIA BOIIPOC SIBISIETCS TUCKYCCUOHHBIM U TpeOyeT
JTAIbHEUIIIEro BceCTOpoHHero uyyenus. Ha teppuro-
pun Bomiosepns BBISBICHBI KPACHOKHYDKHBIC BHJIBL:
Hericium coralloides [17], [18], B HacTosiiiee Bpems
3aneceH B Kpachyro kuury PecryOnuku Kapenms [19]
co crarycoM 3 (NT); Hydnum repandum — 6bL1 BKJIFO-
yen B Kpacuyro xuury Kapemuu [18] co crarycom 4
(1), Ho B Hacrosimiee Bpemsi u3 Kpachoii kuuru Pec-
nyormmkn  Kapemus  cmsr  [19];  Clavariadelphus
pistillaris [18], [19] - co crarycom 3 (VU); Polyporus
pseudobetulinus, 3anecennsiit B Kpachyto kaury Boc-
tounoit dennockanmnu [41] u Kpacuyio kuury Pec-
nyormku Kapemust [19] co crarycom 2 (EN). B Kpac-
Hyro kaury Pecrryommku Kapemus [19] Taxke 3anece-
HBl CleAyroume BHAB adHUIO(OPOUAHBIX TPHUOOB,
HalificHHbIe Ha TeppuTopur Bomosepesa: Antrodia
crassa 2 (EN), Antrodia mellita 3 (VU), Antrodia
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primaeva 3 (VU), Antrodia pulvinascens 3 (VU),
Antrodiella citrinella 3 (VU), Dichomitus squalens 3
(NT), Ganoderma lucidum 3 (VU), Gloeophyllum
protractum 3 (NT), Gloiodon strigosus 3 (VU),
Junghuhnia collabens 3 (VU), Haploporus odorus 3
(VU), Leptoporus mollis 3 (NT), Oligoporus
hibernicus 3 (NT), Parmastomyces transmutans 3
(VU), Radulodon erikssonii 3 (VU), Rigidoporus
crocatus 3 (VU), Skeletocutis lenis 3 (VU), Tyromyces
fissilis 3 (VU). B pesynbrare Hammx cOOpoB Ha Tep-
putopun Bomto3eprst ObUIM OTMEUEHBI HOBBIE MECTa
npou3pacTaHus BUAOB aprLIOPOPOUIHBIX TPUOOB B
Pecnyonuke Kapemus:  Antrodia mellita, Antrodia
pulvinascens, Antrodiella citrinella, Dichomitus squa-
lens, Ganoderma lucidum, Gloeophyllum protractum,
Haploporus odorus, Hericium coralloides,
Parmastomyces transmutans, Skeletocutis lenis. TTo-
Jy4eHHbIC JaHHbIE TOCIY>KWJIM OCHOBOM JUI TOTO,
YTOOBI 3TH BHIBI ObLIN BKJIIOUEHBI B KpacHyro KHUTY
Pecniyonukn Kapenus [19]. B mponiecce HayuHoU
craxupoBku ¢ 29 oktsiops mo 4 Hostopst 2007 rozma
B Finnish Environment Institute u Helsinki University
Botanical Museum mox pyKOBOICTBOM JIOKTOPOB
R. Penttild u H. Kotiranta Obu1 npoanaii3upoBaH Bu-
JoBOW cocTaB  ahmuIO(QOPOUIHBIX MaKPOMHIIETOB
Bomiozepbst 1 OUHIAHIUM U CHIENAHbl BBIBOJBI O
pacIHIMpeHNH CIHCKa PEKUX BUIOB C YIE€TOM HH(Op-
Marn 00 ux pacupocrpanenun B Kapemn, Poccun u
Eeporie [7], [5], [24], [30], [39], [40]. OcHoBbIBasCH
Ha AaBTOPUTCTHOM MHCEHHH OJOTHUX CHCOHUAIIMCTOB, B
Kpacnyro xaury Pecriyonuku Kapenust MoxxHO Tipen-
BApUTCIIbHO PEKOMCHAOBATb BKIIHOYUTH CHIC AOIOJI-
mutrenbHo 20 BuAOB  ahuutoQOpPOUAHBIX TPUOOB.
Crnemyer OTMETUTh, YTO MPUBEACHHBIA HIDKE CIHCOK
MOMKET KOPPEKTHPOBATHCS 110 MEPE IMOCTYIUIEHUS HO-
BbIX JaHHBIX O OMONOTMA W DKOJIOTHU a(bI/IJ'I-
T0(hOPOUTHBIX TPUOOB.

BUJIbl, PEKOMEH/JYEMBIE JJI51 BKJIIIOYEHUSI
B KPACHYIO KHUT'Y PECITYBJIMKH KAPEJIUS

1. Antrodia infirma — p. Hoeryma. Ha teppuropuun
Poccutickoit denepanuu Bl paHee HE ObLT OTMEUCH
[6]. Ha Teppuropun ®OuHmSHIMN SBISETCS OYCHB
penxkum Buaom [30], [40]. B Kapenuu pemkuii BHI
ormeueH B KaneBanbckom u IlymoxckoMm paiioHax
[24]. Bun siBnsieTcst MHIMKATOPOM ISl ICBCTBEHHBIX
xporubx JiecoB [30], [16], [21], [39], [40]. Peko-
MEH/TyeTCsl BKIIIOYNTB JIaHHbBIA BUJ B KpacHyro KHHUTY
Pecny6nuku Kapenust co crarycom 3 (VU).

2. Antrodia sitchensis — kopgon ITugeMacosepo.
B ®uHnsHauu o4eHb PElOK Ha BCEW TEppUTOPHH,
HeMHoro 3axoauT Ha ceep [30], [40]. B PecniyGmnuke
Kapemus sesiercst penxum BumoM (otmeuen B Koc-
TOMYKIICKOM U Ilynmoskckom pailoHax, a Takxke
B 3anoBeHNKe «KuBau»), HyKIalOIIUMCS B MOHHTO-
pHHre, TaK Kak J0 HEJaBHEro BPeMEHH He ObuT Haii-
neH B Poccun [6], [24], [21]. Pexomennyercsi BKItO-
YUTHh JAaHHBIM BUA B KpacHyio kaury PecmyOmuku
Kapenus co crarycom 4 (DD).

3. Antrodiella faginea — p. Hosryna. Ha Teppu-
topun Ounnsaanu u B Pecniybnuke Kapenust siBiisi-

ercs peakuM, ManousydeHHbiM Bugom [30], [40].
IlockonbKy OH BIEpBBIE HAWIEH Ha TEPPUTOPUHU
Pecnyonmuku Kapenus [21], To pexomenmyercs
BKJIFOUNTH JaHHBIA BHI B KpacHyio kaury Pecry©-
muku Kapenus co crarycom 4 (DD).

4. Antrodiella romellii — o. WnpunCcKMii TOrOCT.
IlockonbKy HaHHBIA BUJA BTOPOM pa3 HailieH Ha
tepputopun PecryOnmuku Kapenust (eanHcTBeHHAs
Haxo/Ka 70 3Toro Obuia chenana B KoHgonokckom
paiione [24]), TO peKOMEHIyeTCsi BKIIIOUUTH 3TOT
Bun B Kpacuyro kuury PecmyOomukm Kapemus co
crarycom 4 (DD).

5. Conferticium ochraceum - HarMOHAIBHBIN
napk «Bomnmoszepckuii». [lo atoro B Kapenuu 6puta
enuHUYHas Haxonka B KocTomykiickom paiioHe
[24]. TIockomeKy CBeIeHHH O €ro MeCTOHAXOXKIe-
HuKn B Kapenuu HemocTaTouyHO, TO PEKOMEHIYETCS
BKJIIOUNTH ero B KpacHyro kuury Pecrmyommkn Ka-
penus co crarycom 4 (DD).

6. Ceriporiopsis mucida — p. Horryna. IToBce-
MECTHO BCTpedaeTcsl B peruoHax Poccuiickoit Dene-
pauu [5]. Ha tepputopun Kapenuu ormeden B Kon-
jqonoxckoM U Ilynoxckom paiioHax. Ilockonbky
JaHHBIA BuA Ha Tepputopun PecmyOmuku Kapemus
sBisieTcst penkuM [21], a cBeneHmii o ero pacrpocrt-
paHEHWH HEIOCTAaTOYHO, TO PEKOMEHAYETCSl BKITIO-
gynth ero B KpacHyro kaury Pecybnmku Kapenus co
crarycom 4 (DD).

7. Ceriporiopsis subvermispora — p. Hogryna.
[TockonmbKy HaHHBIR BUA Ha TeppuTOopuu PecryO-
mukn Kapenust siBIsieTcss pelnkuM, €IMHCTBEHHAs
Haxonka Ha TeppuTopuu Bommosepes [24], [21],
a CBEJICHUI O €ro PacHpOCTPaHEHUH HEJ0CTaTOYHO,
TO PEKOMEHJIyeTCsl BKJIIOYUTH 3TOT BHJ B KpacHyto
kuury PecmyOmuku Kapenus co crarycom 4 (DD).

8. Diplomitoporus crustulinus — p. Hosryna. Ha
teppuropun Poccuiickoit denepauuu sBuserca pen-
KuM BUZIOM [5]. B OUHISHIMN — PElKHil CEBEPHBIi
Buz. B Kapenuu siBnsiercss peakum BUIOM, OTMEUYEH
B JloyxcxoMm, KaneBanbckoMm, KocToMmykiickom,
Ilypoxxckom pakionax u HanuonanbHOM mnapke
«[Taanaspeu» [24]. Bua sBiseTcss MHIAKATOPOM IS
JeBcTBeHHBIX XBO#HBIX JiecoB [30], [16], [21], [39],
[40]. ManHbIil BUI MOXET paccMaTpUBaThCs Kak pe-
nukToBbIN [16; 119-126]. PekoMeHIyeTcsl BKIIIOYHTh
ero B Kpacnyro kuury PecryOnuku Kapenus co cra-
tycom 3 (VU).

9. Diplomitoporus flavescens — o. Konroctpos,
tpona Hosryma - Bapummnensaa, p. Hosryna.
B Poccun BeTpewaercs Ha Bugax poaa Pinus, pemox
[5]. B OunnsHIuM sBISETCS OYCHb PEAKHM BHIOM
[30], [40]. TTockonbKy maHHBIN BHI SBIACTCS PE-
KM Ha Tepputopun PecnybOmuku Kapenus, eau-
HUYHas Haxolka Ha Teppuropuu Bomnozepckoro
HaMoHaIbHOTO mapka [24], [21], To pexomeHmyeT-
csl BKJIIOUMTH 3TOT B B KpacHyto kaury Pecmy©-
suku Kapesus co crarycom 3 (VU).

10. Fistulina hepatica — p. Bama. B ®unnsinanu
sBiseTcs odeHs peaxkuMm BugoM [30], [40]. Equnct-
BEHHAs Haxoika Ha Tepputopun PecrmyOmuxu Kape-
nus. Pekomenayercst BKIIIOUUTH ero B KpacHyto KHU-
ry Peciyomuku Kapenust co crarycom 3 (VU).
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11. Hapalopilus aurantiacus — p. Cyxas Boana.
['pub6 wmmeer mmpokoe reorpaduyueckoe pacrpo-
CTpaHEHHE, HO BCTPEUAETCS PEAKO, MPEHMYIIeCT-
BEHHO B Jecax. JKenroBaro-opaH)keBas OKpacka
O0asumuombl u peaknus ¢ KOH cnyxar omiuum-
TENBHBIMU TIpu3HakaMu rpuba B mpupone [5]. ITo-
CKOJIBKY Ha TeppuTopuu Kapenuu NaHHbIA BUJ CUH-
TaeTcs penkuM, oTmedeH B Kaneanbckom u Koc-
TOMYKIIICKOM paiioHax [24], To pexomeHmyeTcs
BKJIIOYMTH AaHHBINA BUI B KpacHyio kaury Pecmy®-
muku Kapenus co crarycom 4 (DD).

12. Oligoporus lateritius — o. WnbpuHcKuid 1O-
roct. HenaBHO ommcaHHBIA BHJ, O pacmpocTpaHe-
HUHM KOTOPOTO HET TOYHBIX JaHHBIX HA TEPPUTOPUH
Poccuiickoit ®epepauuu. Otmeuen B Kapenuu,
Hopseruu, [serun, @unnsuauu [5]. Ha TeppuTo-
pun @Ounnsaanu n Kapenuu sBisieTcss peaKuM ce-
BEPHBIM BHUOM, B J€BCTBEHHBIX Jecax Jlammanmnm
BCTpEYAETCs TONBKO B eauHWYHBIX Mectax [30],
[40]. B Kapenuu otmeuen B KanepanabckoM, Kocto-
MyKiickoM, ITynoxckom paitonax [24]. SIsnsercs
WHIUKaTOPHBIM ~ BUJIOM Ui CTapOBO3PACTHBIX
xBoiHbIX necoB [16], [21], [39]. Pexomenmyercs
BKJIIOUMTH AaHHBIA BUI B KpacHyio kaury Pecmy®-
nuku Kapenus co crarycom 3 (VU).

13. Onnia tomentosa — p. Bama. B CCCP sg-
nsuics peakuM BugoM [7]. B ®@unnsuanu u Ha npu-
Jieraromie TeppuTopun Poccum — OYeHb pPeaKUM
1okHbIM BujioM [30], [40]. B Pecniyonuke Kapenus
BCTpeyaercs peako, ormedeH B CopTaBaibCKOM
pailone u Ha 0. Bamaam [24]. Pexomenmyercs
BKIIIOUUTH JaHHBIH BHJ B KpacHyto kHury Pecmny0-
nuku Kapenus co crarycom 3 (LC).

14. Perenniporia subacida — o. BemukocTpos,
p.- Hoeryna. Ha tepputopun Poccuiickoit ®enepa-
MK ABIACTCA penkuM BuaoMm [5]. B Oummsaugun
OYeHb PENoK, Yamie BcTpeuyaetcs Ha cesepe [30],
[40]. B PecmyOnuke Kapenust sBiseTcss peikuM BH-
nmoM, otmedeH B KameBambckoM, KoctoMmykiickom,
MensexneropckoMm, IlymoxckoMm, CopTaBaibCKoM
paitonax [24]. SIBnsieTcsi MHIMKATOPHBIM BUIIOM JUISI
CTapoOBO3PACTHBIX XBOMHEIX JecoB [16], [21], [39].
Pexomenayercs BKIIIOYUTH JaHHBIM BUJ B KpacHyro
kuury Pecnyomukn Kapenus co crarycom 3 (VU).

15. Phellinus ferruginosus — o. Kosroctpos.
Oco0eHHO paclpoCTpaHeH B MIMPOKOJIMCTBEHHBIX
necax Kapkaza, HO mpojBUraercsi Ha cesep 1o Jle-
HUHTpajckoi oonactu u [Ipubantuku [24]. B ®un-
JSHIMA W Ha TpUIeramomei tepputopun Poccun
CUMTACTCS OUCHDb PeAKUM rokHBIM BuoM [30], [40].
B Kapenun Bcrpeuaercs peako. OtmedeH B Konno-
MMOXKCKOM paiioHe u 3amoBemuuke «Kusau» [24].
[lockonbKy cBemeHHWHd O €ro pacHpoCTpaHEHUH
B PecmyOmuke Kapemmst HemocTarodHo, TO peko-
MEHJlyeTCd BKJIOYUTh JaHHbIM Bua B KpacHyto
kuury Pecny6nuku Kapenus co crarycom 4 (DD).

16. Phellinus laricis — p. Cyxas Bomma. Ha tep-
putopun OUHIASHANN OBUIO CIENAaHO BCETO JIBE Ha-
XOIIKM, a Takke oOHapykeH B Bemcckom necy
B obmactu Cankr-Ilerepbypra [30], [40]. Emuncr-
BEHHas HaxoJKa Ha Tepputopun Pecmybnuku Kape-
nus. [ToCKoJBKY CBEIEHUM O ero pacupocTpaHeHUU
B Pecriybmuke Kapenus HegocTaTrouyHO, TO peKOMEH-
JyeTcsl BKJIIOUUTh NaHHBIA BUA B KpacHyro KHHTY
Pecny6nuku Kapenus co crarycom 4 (DD).

17. Polyporus tubaeformis — o. Konroctpos.
B Poccun o 1998 roga Ob11 HeusBecteH. OTMeueH
B Hopserun, IBeuun, ®unnsuauu [5]. Brepsbie
3aperucTpupoBaH Ha tepputopuu Poccun B Jloyx-
ckoM paitone Pecrybmmku Kapemus — enuHWYHAS
Haxonka [24]. Tlockonbky CBEZCHHI O ero pacmpo-
CTpaHEHHH HEIOCTaTOYHO, TO PEKOMEHIYeTCs
BKITIOUUTH AaHHBIA BUI B KpacHyio kaury Pecmy®-
muku Kapenus co crarycom 4 (DD).

18. Porotheleum fimbriatum — typ6a3a «OxTto-
Ma». Pacnpocrtpanen B EBpone, CeBepHoil Amepu-
ke, Ha KaBkaze, Ypane, B Cubupu. B Kapenuu mno
3TOro OBLT M3BECTEH TONbKO B KoHIOMOKCKOM paii-
one u B 3amoBennuke «Kusau» [24]. B Kapemun
sBisieTcs peakuM Bugom [21]. Tlockonbky cBene-
HUH O ero pacrnpoCTpaHeHWH HEOCTATOYHO, TO pe-
KOMEHJIyeTCSl BKJIIOYMTH JaHHBIM BuJ B KpacHyro
kuury Pecnyonuku Kapenus co cratycom 4 (DD).

19. Pseudotomentella mucidula — Bommosepse.
IMockonbKy Tpub oTMeueH BrepBbie B PecmyOnmuke
Kapemus [22], To pexoMeHOyeTCs BKIIOYHTH IaH-
el BuA B Kpacuyro kaury PecmyOmuku Kapenus
co crarycom 4 (DD).

20. Skeletocutis chrysella — Boctunoso, Typbasa
«Oxrtoma», Tpona Hosryna — Bapummensna, p. Hos-
ryna. B OUHISAHIUU SIBISETCS PEIKUM CEBEPHBIM
Bugom [30], [40]. Jlo HacTosIIero HCCaeI0BaHUS
OBUIO OTMEUEHO BCero 2 HaxOIKW Ha TePPUTOPHUU
Kapenmun B Kanepansckom u IlynokckoM paiioHax
[24]. TTockomnbKy cBelieHUH O €ro pacmpoCTPaHECHUH
HEIOCTaTOYHO, TO PEKOMEHIYeTCS BKIFOUUTH J1aH-
Heli Bug B KpachHyto kaury Pecnybnuku Kapenus co
crarycom 4 (DD).

3) B mpomecce HaydHBIX IKCHEIUINAN OBLIH
WCCIIeZIOBaHbl JIMIb CaMble KpPYIHBIE OCTpPOBa
03. Boayosepa, a Bcero ux HacuutbiBaeTcs 150
[37]. CnenoBarenbHO, B pe3ynbrare AajlbHEHIINX
HCCIICIOBAaHUN CIIICOK BUAOB adhHiIO()OPOUTHBIX
rpubOB, BCTpPEUAIOIIUXCA HA OCTPOBAaX, MOXKET
OBITH pacIIupeH.

Pabota BeImonHeHa TIpH (PUHAHCOBOM TTOICPIKKE
Komurera mo Hayke u BbIcmieil mkomsl T. CaHKT-
[TerepOypra n KonkypcHoro 1ieHTpa (hyHIaMEHTAIb-
HOI'O €CTECTBO3HAHMsS MMHHCTEPCTBA OOPa30BAHUS
Poccuiickoit @enepanuu (rpant Ne MO4-2.6/1-381).
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OCMOTHYECKHAM MOTEHIINAJ KAK ®AKTOP AJIATITAIIMHA 30CTEPBI MOPCKOM
(Zostera marina L.) K YCJIOBUSAM MECTOOBUTAHU S

B craree paccmarpuBaeTcs BIMSHME YCIOBUH TPOM3PACTAHHSA HA BENMYMHY OCMOTHYECKOTO MOTEHIMATA KIETOK JIMCTa
30cTepbl Mopckoit (Zostera marina L.), npomspacrarouieii B Kannanakmickom 3amuse benoro mops. ConeHocTs Bojibl B
MECTax MCCIeI0BaHus BapbupyeTcs oT 12 10 22 %o. [(ana3oH 3Ha4eHWH OCMOTHYECKOTO MOTEHIHMANA B 9THX YCIOBHAX
cocraBun 14-34 xlla. Tloka3zaHo yBenmMyeHHe OCMOTHYECKOTO MOTEHIMANA C YBEJIMUECHHEM CONEHOCTH BOIBL. B crarbe
TaKKe 00CYKIAeTCs POJIb OCMOTHYECKOTO MOTEHIMANA B alaNTallik 30CTEPBI K YCIOBUSM IPOU3PACTAHMS HA JTUTOPAIH.

KittoueBble ci10Ba: 0CMOTHYECKHI TIOTEHIIMAII, COJIEHOCTh, Zostera marina L.

B Hactosimiee BpeMs Bce OONBITUN WHTEpPEC HC-
cIeoBaTeNe BBI3BIBACT KU3HEICITEILHOCTE Op-
TraHW3MOB, OOWTAIONINX HA CTBIKE MOPCKOW U KOH-
THHEHTAIbHOU cpea. Ha moGepexbsx wmopeit
(dbopMHpyeTCsS COBEPIICHHO o0c00as Kareropus
MECTOOOWTAHMH, XapaKTepHOW YepTON KOTOPHIX
ABIACTCA HGCTa6I/IJ'II:Ha}I COJICHOCTh. IDTO Mapuie-
BBI€ JIyra, 3CTyapuu PEeK H PY4YbeB, CYMPaIHUTO-
pajlbHBIC BaHHBI MU BaHHBI BEPXHETO U CPEAHECTO
TOPU30HTOB JIUTOpann. HecTabunbsHOCTh CONIEHO-
CTH, a TaK)Xe HEKOTOPBIX APYTHX THIPOXUMHUUE-
CKUX TIOKa3aTeliel B TakuX BojoeMax o0yCIOB-
JIeHa TIIaBHBIM 00pa3oM NPHIMBHO-OTIMBHBEIMHA
U ITOPMOBBIMU JABUXKEHUSIMH MOPCKOM BOJBI,
C OJIHOW CTOPOHBI, W BIHUSHHEM aTMOC(EpPHBIX
mporeccos — ¢ apyroi [1]. B pesyiasrare komoOu-
HallMud 3TUX (DAKTOPOB BO3HUKAIOT YHHKAJBHEIE,
KpaifHe W3MEHYHBHIE BO BPEMEHH YCIOBHS IS
pa3BUTHUS pa3IUYHBIX OpPraHu3MoOB. B oTiauuue oT
JKUBOTHBIX OPTaHU3MOB, PACTEHHSI HE MOTYT H30-
JIUPOBATHCA OT 3TUX NECPEMEH UJIU TOMEHATHL CBOC
MIPOCTPAHCTBEHHOE TOJIOKEHHUE, a TMO3TOMY BBI-

© Kopsynuna A. A., Mapkosckas E. @., 2008

HYX/JCeHbl (YHKIHOHHPOBATh B MEPEMEHHO PHT-
MHUYHBIX YCIOBHSX CPE/bl, KOTOPbIE HMEIOT MECTO
Ha jgutopain. OJTHUM U3 TaKHX OOBEKTOB SBIISET-
Csl BTOPHYHOBOJHOE BBICIIEE COCYIHUCTOE pacrte-
Hue — 3octepa. lllupokuii cnekTp ee MecTooOH-
TaHui: oT auTopanu (Ha obcymike GeperoBoit mu-
HUM) 10 cyOnuTopanu Ha riyoune 2—4 m [2] cBu-
JETENBCTBYET O OOJIBIIOM aJalTallHOHHOM I10-
teHimane. OIHAKO MyTH aganTaindd 3TOr0 BUA
K pa3IingHOMY YpOBHIO cojieHocTu B Kanpamakii-
ckoit Tybe bemoro Mops W MepeMEHHONW CYTOYHOM
COJICHOCTH Ha JIMTOPAJd BO BPEeMs OTIMBA JI0 Ha-
CTOSILIIET0 BPEMEHHU HE U3YUYCHBI.

Llenpto paboThl OBUIO OLEHUTH POJIb OCMOTHYE-
CKOTO TOTEHIMaNa B aJanTaluu 30cTephl (Zostera
marina L.) K yCIOBHUsIM 3aCOJICHUS M TPaTUCHTy
COJICHOCTH B YCJIOBUSIX JTUTOPAJIH.

MATEPHAJ U METOJJUKA

OObEeKTOM  HCCIIENIOBAHUS  SABJISETCSA  30CTEPa
(Zostera marina L.), eauoprux mopckoi — morpy-
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JKEHHOe MHorojeTHee pacrenue. Ha Beimom mope
30CTepa MPOM3PACTaET Ha JINTOPAJH, BBIXOIHUT TaK-
e W Ha cyOnuropais. B 3aBucumoct ot penbeda
MOXKET 3aHuMarsh 1mosc 10 30 m [2].

PAMOH UCCJIEJOBAHUSA

Pabora BBITTONTHEHA B TOYKAX, PaCIIOIIOKEHHBIX
B Kanpamakuickom 3anuse benoro Mops Mexzy
Kannanakmckum u Kapenbckum Oeperamu. [[nuna
3anmBa — 185 kM, mupuHa y BXoma — 67 kM. B Kan-
Jajakiickui 3anuB BnaaarT peku Husa, Kopna, a
TaK)K€ MHOXKECTBO PYYbEB, KOTOPBIE CIIOCOOCTBYIOT
ONPECHEHMIO BojpoeMa. Temriieparypa BOJABI Ha II0O-
BEPXHOCTH JIeToM B cpeaneM 1o 18,5 °C, B mMenkux,
3aIIUIIEHHBIX OT BETPOB, XOPOIIO IPOTPEBAEMBIX
rybax u OyxTax BoJia MPOTPEBAETCS CHIbHEE — JI0
25 °C. 3umoii — ot —1,0 1o 1,5°C. C neproii aeka-
JIbl OKTSIOpsl 10 Maii Ooublias yacTh Kanmamakii-
CKOTO 3aJIMBa TMOKPBITA JHJIOM: OT BEPIIMHBI TIOYTH
1o Typwero mbica u 0 KeMb-iya, B MATKHE 3UMBI
ToJBKO 110 Ilopbeii ry0sr.

Conenoctb Bojibl 3uMoid — 27-29 %o, 1€TOM — OT
0 mo 20-25 %o. D10 00BACHSETCSA TEM, UTO B benoe
MOpE C PEYHBIM CTOKOM TOCTYTAaeT OOJBIIOe KOIH-
YECTBO IMPECHON BOJbI, KOTOPas CHUKAET KOHIICH-
TpalMi0 colieil B BEPXHUX BOIHBIX CIOSAX. Y IIO-
BEPXHOCTH BOJIbI, OCOOCHHO BONH3H YCTHEB pEK,
HAOJIONIAIOTCS PE3KUE CE30HHBIC KOJICOAHHS COJIe-
HOCTH B CBSI3W C M3MEHEHHEM 00BheMa PEYHBIX CTO-
koB. HauOoJbIliee ONMpecHEHUE MPOUCXOIUT B pa3-
rap monoBoss [7].

UccnenoBanus npoBoawinch B 3 Toukax Kau-
JaJIaKIICKOTo 3anuBa. ocTpoB [opensrii, ryda on-
ras, ocTpoB JIBOiHOM, Ha pacTEeHUSAX 30CTEPHI, NPO-
M3paCTAMIIUX B PA3IMYHBIX YCIOBUSAX: Ha JTUTOPA-
T, CyOIIMTOpAId ¥ Ha ONIPECHIEMBIX y9acTKaX.

OIIMCAHUSA UCCIIEJOBAHHBIX MECT
ITPOU3PACTAHUA 30CTEPBI

Ha octpoBe /IBOWHOM cOOOIIECTBO 30CTEPHI
HeOoupIIoe: mpuMepHo 2X1,5 M B JIUTOpaIbHOU
BaHHE. [pyHT mecuano-unucteid. [Ipu oTinmBe He
o0cChIXaeT, ypOBeHb BOJIBI BO BpeMsS OTIMBA MpPH-
MepHo 15-20 cM, BoJa Ha OTJIMBE CUJIBHO Harpepa-
ercst. Haxonurcs ¢ 3allidilleHHOW CTOPOHBI OCTPOBA.

I'y6a Jlonrast — 3T0 HEOONBIION 3aJMB, ITYOOKO
BHarouuiicss B Marepuk. CUIbHbIE BETPhl U BOJIHO-
00¥, urymme ¢ Mopsi, HAOIIONAIOTCSl PENIKO MIIH CO-
BCEM OTCYTCTBYIOT. B ry0y Bmamaer MHOXECTBO
HEOONBIINX TPECHBIX PYYEHKOB. [PyHT HIHMCTHIH
nunu necuanslii. CooOrmiecTBa 30CTEphl 31€Ch CHITb-
HO pa3pexeHbl, pacloyiaraloTcsl Ha MecYaHOU JIUTO-
panu, XOpOIIO 3alUIIEHBI OT ACHCTBUS BOJH.

Ha octpose ['openom 3o0cTepa oOpasyer CIuioni-
HOM «KOBep» Ha JHUTOpaiu W cyomuropanu. [pyHT
[I€CYaHO-UIUCTBIA. XapaKTepHO HAJIU4YHe MHOIO-
YUCIICHHBIX «KJTIOUEH» MPEeCHON BOIBI. 30cTepa Ha
3TOM OCTpPOBE MCCJIEN0BAIACh B PA3IUYHBIX YCIO-
BUSIX TMPOU3pACTAaHUSA. HA JINTOpald, CcyOnuTopanu
W BO3JIE Py4bs, TO €CTh B YCJOBHUSIX ONPECHEHHS.

Puc. 1. IMobepexse o. Fopeﬂblﬁ )

JluropanbHble pacTeHUs] 30CTEPHI BO BpPeMs OT-
JIUBa CBEPXY MOKPBITHI 3HAYNUTEIEHBIM CIIOEM HUT-
YaTeIX BOJOPOCIEH, YTO B HEKOTOPOH CTEleHH 3a-
IIUIIAET 30CTEPy OT BhIChIXaHUs. Ha ydactke y py-
Ybsi TIOOETH PAacIIoNararoTcsi HECKOJIBKO peXxe, Ha
OTJIMBE MPAKTHUECKU HE 0OCBIXAIOT, TaK KaK MOCTO-
STHHO OMBIBAIOTCSI BOJOW W3 pydbs. Temmeparypa
BOJIbI B py4YbC HMIKEC, YEM Ha JIMTOPAJIM BO BPEMsI
npuiuBa. B conHeuHbIe JHM B WIOHE Ha JIMTOPAIH
Bojga Moxer mporpeBatbes no 20 °C u Bblle, a
TEeMIIepaTypa B py4be 3HAYUTEIFHO HHXKE — OKOJIO
10 °C, mosTOMy Ha OTJIMBE PACTCHHUS CHIIBHO OXJa-
xnatorcst (puc. 1).

METOAMUKA CBOPA
N OBPABOTKHU MATEPHAJIA

Marepuain Obu1 coOpaH B TEUSHHE ABYX JIETHHX
nepronoB: B 2005 n 2006 romax B wroHe — HIOJIE.
COop mpo0 mpoBOmMJCS B 3 Pa3IHUYHBIX TOUKAX
Kannanakmickoro 3anuBa: o. [opensiit, ryba Jlom-
ras, o. JIBoitHoit. Ha o. Topensbiii npoOb! ObLIH B35-
Thl B pa3IMYHBIX TOPU30HTAX MoOepexbs (JUTo-
paib U cyOIMTOpaib), a TAaKXKe B ONpPECHIEMBIX
ydacTkax. Taxke ObuUIM coOpaHbl MPOOBI 30CTEPHI,
npou3pacTampineid Ha pa3Hoi rmybuHe. st sToro
Ha o. lopenblii Obla cienmaHa TpaHCEKTa, HAdM-
HAIOIIAsACsid C BEpXHEH TpaHUIBl NPOU3PACTAHUS
30CcTephl U Ha 12 mMeTpoB yxomsmas B Mope. [Ipo-
OBl OBUIM B3ATHI C K&KJOTO METpa TPaHCEKTHI. J[is
ONpeneIeHUsT OCMOTHYECKOTO MTOTEHIHaIa KJIETOK
JUCTa CcOOMpaNd pacTeHUs 30CTephl B MECTax
C Pa3NUYHBIMU YCJIOBUSIMH IPOM3pAcTaHus: Ha
JUTOpAH, Ha CyONUTOpasd ¥ Ha OINPECHAEMBIX
yuacTkax. [Ipu 3ToM Taxke Opanuck mpoOBl BOAHI,
IUIOTHOCTh BOJIbI U3MEPSUIM C MOMOIIBIO apeoMeT-
pa u 3areM 1o TabiuUaM MEepPEeBOAMIHN IUIOTHOCTh
B COJICHOCTb.

OcMOTHYECKHI TOTEHIMAN KJIETOK JIMCTa 30C-
TEpbl ONpele/sUId IIa3MOJIUTHYECKUM METOIOM

(puc. 2) [4].
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Puc. 2. ITna3smonus B kieTkax Zostera marina:

Onnako Ha rpaduke BbLIENHAIOTCA (OHH OTMEde-
HBI KBaJIpaTaMm) TOYKH, B KOTOPBIX TIPH OMHAKOBOM
3HAYCHUH COJICHOCTH BEIUYMHBI OCMOTHUYECKOTO MO-
TEHIIANla Pa3IMYaroTCs. MEHBIINE 3HAYCHHS COOT-
BETCTBYIOT 3HAYEHHUSIM OCMOTHYECKOTO MOTEHIIHAA
B KJETKaX JIMNCThEB PACTEHHH cyOnmuTopand, OO0b-
IIMEe — KJICTKaM JIMCThEB pacTeHui Ha utopanu. Co-
JICHOCTh BOJBI BO BpEMs MPUIMBA HA JIUTOPAIH
U CyOJIMTOpaid OIMHAKOBAs, HO BO BpeMs OT/IHMBa
YCIIOBHSI PE3KO U3MEHSIOTCS, U 3TO Pa3IMINE MOXKET
cocraBiath 10 %o [1]. Taxske U3MEHSIOTCS U APYTHE
(akTopel — TeMmmeparypa, BIaXHOCTh, OCBEIICH-
HocTh. Ecnu Ha cyOmutopany OHM BapbHPYIOT He-
SHAYUTECJIbHO, TO HA JIMTOPAJIM, B MPCAcCiIax IMpUInB-
HO-OTJIMBHOM 30HBI, H3MEHEHUsI 3TUX (HAKTOPOB JTaKe
B TEUCHHE CYTOK OYCHb CYI[CCTBCHHBI.

OcMOTHYECKUN MOTEHILMAT JUCThEB
30CTephl, Npou3pacTamUed B pa3auyHbBIX
YyCIOBUSAX 3aCONCHHUS

Mecra Toxm Ne DKojorude- Beanuuna
A- HOPMAaJIBHBIC KJIIETKH, b- TUTa3MOJIN3UPOBAHHBIC KIIETKH, B3ATHUSA Hpoﬁﬂof/'[ CKHE yCI0- |OCMOTHYECKOTO
1- XJIOPOIUIACTHI, 2- KJI€TO4YHast O60H0‘{Ka Hp06 MJIOIAAKH | BUS, COJIe- noTeHLaza
HOCTB, BEIr€TaTUBHOI'O
%0 mcra, klla
O. T'opensrit -
+
PE3YJIBTATHBI STHTOPATH 22,90 34,721
B Tabiuie NpuBEIeHbl JaHHBIE MO ocMoThue-  O- T'openbiit - 22,90 30,9412
CKOMY TIOTEHIIMAJTy KJIETOK JINCTa 30CTEPHI, ITPOU3pa- Cy6HHT0PaJEB
cratoiieil B akBaropuu Kanmganakiickod ry6br: Ha —O. Topenii 2005 - 13.57 235413
pa3HOU IIyOHHE U TIPH Pa3TUIHOMN COJIEHOCTH BOIIBI. ONPECHCHHC
Maxkcumanbhbie 3HaueHus (32.1-34.7 xIla) oc-  O. JoiiHoit - 22,56 27,3%2,3
MOTHYECKOTO TOTEHIMaIa B 000MX rogax uccieno- ['y6a Jloaras - 2146 20 3+1 3
BaHHs OBUIM OTMEYEHBI y PACTCHHUH 30CTEpHI, IPO-  JHUTOpab ’ T
U3pACTAIOIIMX Ha JIUTOpajid, a MHUHUMalbHble O. lopensrit - 12 39 148414
(14.8-23 xITa) — Ha OIpPECHIAEMBIX yJaCTKaX OCTPO-  OHPCCHEHHE ’ T
Ba [openbiil. /luana3oH BappbuUpOBaHUs COJIEHOCTU  O. Topesrit 1 29,4425
BOgBI (12—-22 %0) yike, yeM quarna3oH BapbUPOBAHUS  JMTOpaib 3 14,91 32,1+1,3
ocMotndeckoro motenruana (14-34 xIla), uto mo- 2006 5 23,7427
KET CBUJAETEIbCTBOBATH O OOJIBLIOM AJAaNTUBHOM  O. [opensiii 7 1491 22,7+4,1
MOTEHITMANIC TOro Buaa. McciaemoBaHue ITOKa3alo, cyOauTopans 10 ' 18,8+1,4
4TO C YBEIMYCHHCM COJICHOCTH BO3PACTACT OCMO-  TyGa Jonras -
TUYECKUH MOTEHIMAN KJIeTOK JiucTa (puc. 3). JTOpalth 14,59 16,8+1,4
o 4000
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Puc. 3. 3aBUCHMOCTH OCMOTHYECKOTO TIOTEHIMANA JIrcTa Z0Stera marina ot CoJleHOCTH BOBI
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HccnenoBanusi TUHAMUKH HW3MECHEHUS OCMOTH-
YECKOTO TOTEHIIANIa B JIMCThSIX 30CTEPhI BO BpeMs
JICUCTBUS MPUIMBHO-OTIIMBHOMN BOJHBI (puc. 4) moka-
3aJId, 9TO Ha OTIIMBE yke uepe3 15 MUHYT oTMedaeT-
csl yBEJIMUEHHE OCMOTHYEeCKoro motenimana (¢ 15,9
1o 25,7 xI1a), KOTOpoe COXpaHsETCS B JIMCTHAX 30C-
Teppl U mocne mnpuinBa. CHIDKEHHWE IOTEHIHAa
MPOUCXOUT MEJICHHEES, YEM €0 MOBBIIICHUE.

W3ydyeHue 0CMOTHYECKOTO MOTEHIIMAIA PACTCHUM
B 3aBUCHMOCTH OT TNIyOMHBI ITPOM3pACTaHUs TMOKa3a-
JI0, YTO 3Ta CBSI3b OMHCHIBACTCS JIMHEHHBIM ypaBHE-
HUEM C JOCTaTOYHO BHICOKUM YPOBHEM 3HAYUMOCTH

(puc. 5). Bonee BBICOKHIT OCMOTHYECKHIN MOTCHIIUAT
BO BpeMsI OTJIMBA Y JINTOPATGHBIX PACTCHUHN MTO3BOJIS-
€T UM JIy4lIlIe PUCTIOCOOUTHCS K YCIOBUSM CPEIBI.

Pactenus Ha nUTOpaT BO BpEeMs OTIIMBA OOCHI-
XaloT, B X TKAHIX MOXXET HU3MEHSTHCS TEMIIepary-
pa, a TIOBBIIIIEHHOE OCMOTHYECKOE JABJIICHHE KJIETOK
MO3BOJISIET UM JOJbIIE yACPKUBATh BOAY W Onaro-
Jlapsi 3TOMY OCTaBaThCS KU3HECTOCOOHBIMU. TakuMm
o0pa3oMm, Amama3oH OCMOTHYECKOTO TOTEHITHAIa
y 30CTEpHl MOXKHO paccMaTpuBaTh KaK HMHTErpajb-
HBIM TIOKa3aTellb CTEMEHN aKKIMMHPOBAHHOCTH BH-
Jla K yCIOBUSAM MPOU3pACTaHUS.

3000
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Puc. 4. Jlunamyika OCMOTHYECKOTO ITOTEHITUANA KIICTOK JINCTHEB 30CTEPHI
(0. Topensiii, coseHocTh Boabl — 19,77 %o, 2006 1.)

40,00

35,00

30,00

18.80

10,00

OCMOTIMACKIOT MOTeHImaT, Kl la
[;J

5.00

y=-1,527x 1 32,95

R==0317

0.00 T T

1,00 1.00 3.00 3,00

6,00

6,00 9.00 900 1200

pacCTosAHUC OT BCpXHeﬁ TpaHUIBI IIPOU3PACTAHUA 30CTCPhI, M

Puc. 5. I'paduk 3aBHCHMOCTH OCMOTHYECKOT0 TOTEHIHAAA
OT I'TyOMHBI POM3PACTAHUS
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OBCYXKJIEHUE

3ocTepa OOMTAET B IIMPOKOM JHAIa30HE COJje-
Hoctu Boabl. [lo nanueiM T. Meiiepa u C. Hepunra,
B bantuiickom Mope 30cTepa MOXET NpouspacTarb
npu coneroctd ot 3 10 30 %o [14], no maHHBIM
AmMernp3aziexa ¢ coaBTopamH, B SITOHCKOM MOpe — OT
5 10 33 %o [11]. Inama3oH COMEHOCTH BOMABI B MeC-
Tax Tpou3pacTaHus 3o0crepbl B KaHmamakiickom
3anuBe benoro Mopst 6osiee y3kuii U BApbUPYETCS OT
14 no 23 %o, Tpu 3TOM JHANAa30H OCMOTHYECKOIO
MTOTEHITHANIa KJIETOK JIUCTAa 30CTEPHl BKIFOYAET 3HA-
yenus ot 14,8 no 32,1 xI1a.

B ycrioBusIX MOBBIIICHHOW CONEHOCTH TOYBEH-
HOTO CJIOS M BOJIbI OJIHUM U3 IyTeH HanOoiee Iiu-
POKO pacmlpoCTpaHEHHOH ajanTaluf  sBISETCS
M3MEHEHHE OCMOTHYECKOTO TOTEHIMAaNa KIETKH,
KOTOPBI MOXKET IMOBBIIIATHECS KaK 32 CUET HAKOILIC-
HUS B KJIETKaX MOBBIIIEHHOTO KOJHMYECTBA OCMOTH-
YECKU aKTHBHBIX THIPOQHUIBHBIX HOHOB COJICH, Tak
Y HU3KOMOJIIEKYJISIPHBIX OPraHUYECKUX COSTUHEHHH,
B ToM uymcie yrieBogoB [10]. Ocmorudeckuii mo-
TEHIUAJI KJICTOK JIMCTa 30CTEPhl HA OTJIHMBE YBEIH-
guBaeTcs ¢ 15,9 no 25,7 klla. Beictpoe m3meHeHNE
OCMOTHYECKOTO IMOTCHIMANa Y 30CTEPhl BO BpEMs
OTJIMBa U CyTOYHAs IUKIMYHOCTH 3TUX H3MEHEHUH
JlaeT OCHOBAHHE MPEANOJIOKUTh, YTO B ITOH peak-
LMW JIOJDKHBI OBITH 3aJIeiiCTBOBaHBI BEIECTBA OC-
HOBHOTO oOMeHa. Takoif MexaHu3M OBLT 00HAPYKEH
y IPYTOro JUTOPAILHOTO pacTenus — Ruppia mari-
time L. [15]. IIpn sKclieprMMEHTAIBLHOM IIOTPYyIKe-
HUM PAcCTEHUH 3TOro BHJA B PacTBOpP, COJCHOCTh
KOTOpOTO B 2 pa3a MpPEeBHIIIAET COJIEHOCTh, B KOTO-
poit OBUTH BBIPAICHBI PACTEHUS, OCMOTHYCCKHUU

MOTEHIIUAN KIIETOK 332 OMHY MUHYTY YBEIHMYHBAJICS
oyt Ha 50 %. DTO HMPOMCXOINIIO 3a CYET PACTBO-
PHMBIX YIIEBOJOB (MX KOHICHTPAIUS YBEIUYMIAChH
Ha 34 %) u pacTBOPHMOrO IpojHHa (€ro KOHIIEH-
Tpanus yBenuumiachk Ha 18 %). OqHako M3BECTHO,
YTO CHHTE3 M pachaj MPOJMHA B JIMCTHIX 30CTEPHI
MPOUCXOIUT MEIUICHHO, PU U3MEHEHHUHU COJICHOCTH
Bombl [12]. Kak wu pymmusi, 30cTtepa OTHOCHUTCS
K TPYIIIE TaT0(pHUTOB, ¥ MOKHO TPEIIOIONKHUTE, YTO
JUT TIOMICPIKAHUsT OCMOTHYECKOTO TOTEHITHAA
9TOTO BHJA TAKXKE MOTYT HCIOJB30BaThCS OCMOTH-
YeCKM aKTHBHBIC caxapa. YBETHUUEHHE COICPIKAHUS
HU3KOMOJICKYJISIPHBIX YTJICBOMOB HA OTJIMBE MOXET
MPOMCXOINTh 3a CUET pacmaaa Kpaxmaia [16], ca-
xapo3sl [17], cunTe3a nmoko3sl de novo [16]. B pa-
oore V. Kapcrena Ha aHTapKTUYECKHUX 3€JICHBIX BO-
JOPOCHSX JUTOpPATK OBIJIO TOKA3aHO, YTO CHHTE3
TJIOKO3bl HAaONIoaeTcsi MpU  COJIGHOCTH BOJIBI
B 68 %0, a conmepxaHue Kpaxmajia B 3TO BpeMsl OC-
TaeTCs MOCTOSHHBIM, TO €CTh 3TO YBEIHUYCHUE MO-
eT OBITH CBs3aHO ¢ cuHTe30M de Novo. Baxkuo or-
METHTB, YTO y 30CTEPHI OBLIM TONYYCHBI BHICOKHE
3HaueHus (OTOCHHTE3a MPHU MPOHU3PACTAHHH B yC-
JIOBUAX BbICOKO# comeroct (10 33 %o) [13]. DTo
O3HAYaeT, YTO BITHUX YCIOBHUAX CHHTE3UPYIOTCS
YIIECBOAHBIE TTPOMYKTHI, KOTOPBIE MOTYT BBITIOIHSATE
ocMoperysTopayo dynknuo. OgHako 3TH Tpen-
MOJIOKEHHS HYXKHO MPOBEPUTH IKCIIEPUMEHTAIBHO.

B 3axitoueHne Mbl BeIpaxkaeM ITyOoKyto Onmaro-
JapHOCTh PYKOBOICTBY KaHpmamakmickoro 3amoBen-
HHUKa 32 BO3MO)KHOCTh IKCIIEPUMEHTAIBHONW paOOTHI
Ha ero Tepputopuu u I. A. HlknspeBud 3a noMouIb
B OpPTaHU3alNHU SKCIETUINHN.
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I'NC-TIPOEKTUPOBAHUE 3KOJIOI'HYECKHUX TPOII

B cratbe 00CyXIaroTCs KPUTEPUH TyPHCTHIECKOTO MHTEPECa K TEPPUTOPUH M TEXHOJIOTHS OTyaBTOMATHYECKOTO MPOEK-
THPOBAHHUS SKOIOTHUECKON Tporibl. [Tpearaotcs 00beKTHBHBIE XapaKTEPHCTUKN MECTHOCTH (OuopasHooOpase, meiiza-
KM, TAMATHUKH ¥ TIP.) TPEBPAIIATh B KMHICKCHI JKEIATeIbHOCTIY ISl KaX/I0i OMPEIEeHHOM TPYTITbI TYpHCTOB. B Kave-
CTBE TOJIUTOHA MOCITY:KKIa TePPUTOpHs ceBepHoit yactu 0. Kimumenkuit Kuskckoro apxumnenara OHEKCKOTO 03epa.

Kirouessie cnoa: ['MC, sxonoruueckas Tpora, 5KOJI0THYECKUil TYpU3M, KPUTEPUU MHTEpeca K TEPPUTOPUH, OMOpa3HooOpasue, MaMITHUKHU ITPUPO-

JbI, 0OBEKTBI KYJIBTYPHOT'O HaCJICAUs, HHACKC JKEJIaTCJIbHOCTH, OLIEHKa OTHOCHTEJIBHON BaXXHOCTH, PIH(bOpMaHHOHHBIﬁ J'[aHZ[H_IaCl)T

JKu3HL CTAaHOBHUTCS JIyUIle — U BCce OOJBINE JTFOMESH
TSHETCA K MpUpoae. DKOIOTUYECKUM TYpU3M B €ro
MHOTOOOPa3HBIX TPOSBIEHUSIX BXOAWT IITATHBIM
MMyHKTOM B TIPOTpaMMEI OTHYCKOB. Ero mmaBHas
O0COOCHHOCTh — 3TO OTIBIX B PEKPEAMOHHO MPH-
BJIEKAaTENbHBIX PETMOHAX, MaJl0 HAapYIICHHBIX 4Ye-
JIOBEUECKOH JEeSATENbHOCTHIO, COXPAHUBIIUX TPaIu-
IMOHHEBIN YKJIa KM3HH MECTHOTO HaceneHus [6],
[7]. B oToi1 cBs13u 3a7aueii Tex opraHusaimii (Myse-
€B, CallOB, MAPKOB, 3aMOBEIHUKOB), KOTOPHIC 3aHU-
MAalOTCsl KYJIBTYPHBIM IPHUPOAONOIH30BAHUEM, CTa-
HOBUTCSL MPENOCTABICHUE KAYECTBEHHBIX YCIyT
B c(epe opraHmMzanuu SKCKYpCHil Ha TPUPOAY WIH
HCCJIEeIOBATENLCKUX MapIIpyTOB, MAIOLIUX MOCETH-
TEeJSIM WHTEPECHYIO M CYIIECTBEHHYIO WH(OPMAIINIO
00 oOwpekTax NPUPOABI W KyJIBTYpPHOTO Haciemus
B SIPKOH JOpME HEMOCPENCTBEHHOTO TIO3HAHUSI.

B xauectBe monmroHa s OTpaOOTKU HAIICH
TEXHOJIOTUM OPTaHU3aLUU IKOJIOTMUYECKHUX JKCKYp-
cuii BBIOpaHa TeppuTopusa 0. Kimmmenkuii, BXozs-
mas B OXpaHHYI0 30HY apXUTEKTYPHO-TIPUPOIHOTO
My3es-3all0BEIHIKA IPEBHEN IEPEBIHHON apXUTEK-
Typbl «Kmwxn» M 3akazHuka «KuXKCKue MIXephi».

© Kopocos A. B., Enexosa H. C., 2008

Ipupona sroro kpymHeiiero (147 kB. KM) U3 0CT-
poBoB KipKckoro apxumenara xapakTepHa AJisl Bce-
ro 3a0HEKBS M TIPEICTABIAET COOOH IeCTpoe code-
TaHWE €CTECTBEHHBIX (00yI0Ta, CENbrH, CIbHUKH,
COCHSIKM), KyJBTypHBIX M aHTPONOIEHHBIX JIaHM-
magToB (oIS, Jyra, MEJIKOJIUCTBEHHBIC Jieca, JIUTI-
HSKH, BS30BBIC poOLIM), CHOpMHUPOBABIIMXCS Ha
IPOTSKEHUH MHOTOBEKOBOM HMCTOPHU OCBOEHHS
peruoHa; MHOTOYMCIICHHBI U MaMSTHUKU KYJIBTYp-
HOTo Haciequs (KaMeHHbIe Ipsibl, MOCTPOWKH, 3a-
xoponenwusi) [1].

Opnna u3 HauOonee 3pdexkTHBHBIX GOpPM UyBCT-
BEHHOT'O HACBHILEHUA HPUPOIOH — HKOJOrMYECKast
Tpoma, cHenHuaibHO OOOpYIOBaHHAs TEPPUTOPHI,
7€ CO3AI0TCs YCIOBUS AJIsl O3HAKOMJIEHHSI C MECT-
HOHW mpuponoi u KynbTypoit [3]. YuureiBas MHO-
’KECTBO PA3HOPOIHBIX KPUTEPUEB (IMPUPOTOOXpaH-
HBI, pEKpealMOHHbIA, IMPOCBETUTEIBCKUI, HAyd-
HBIIl, KOMMEpYECKHii), KOTOPHIM JOJDKHA YIOBIIE-
TBOPSTH 3KOJIOTMYECKasi TPOIa, MOAXO0A K ee opra-
HU3AIMU JOJDKEH OBITh CTPOrO Hay4YHBIM, B TOM
qrcie KOIMMYeCTBEHHBIM. B nuTeparype MoxHO 00-
Hapy>XUTh CIHCKH Pa3HOOOpPa3HBIX TpeOOoBaHMUI
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k cBoiictBam Tpon [3], [5], [10], [12], yuuTsiBaro-
[IMX OpPTaHU3AlUOHHBIE MEPONPUATHS, dPPEKTUB-
HOCTh BO3JICMCTBUS, Harpy3Ky Ha MPHPOIY U OCO-
OCHHOCTH pa3HBIX KaTeropuil TypucToB. Bmecte
C T€M COOCTBEHHO TEXHOJOTMYECKHH MOMEHT. KaK
MMEHHO OCYIIECTBIATh TMPOKIAAKY MaplipyTa Ha
MECTHOCTH, B JIUTEPATypE IMOUTH HE 00CYKIAETCSI.

Jns BceX 3THX PEKOMEHAIN XapaKTepHO To,
YTO OHM MPEANONATAIOT CO3JaHUE OTrPAHUYCHHOTO
YKCia CTPOTO OMPECTICHHBIX TPOM (MapIipyToR),
CHaOXCHHBIX ~ WHGOPMAIIMOHHBIMHA ~ MaTeprajiaMH
(B popme Tabmuyek, IIaKkaTtoB W Ip.), U COBETYIOT
MIPOBOANTH TIIATENHEHOE MPEIBAPUTEIBHOE HCCIIEO-
BaHWE M TOJATOTOBKY KakKJoro mapupyta. Ha nHamr
B3[VIAZ, B OTOM IPOCMATPUBAETCS MPEKHUHN, AUPEK-
THUBHBIH, a HE JEMOKPATUIHBIA METOJ JF000TO0 TiTa-
HHUPOBaHMs (B TaHHOM CIIydae — 4y»oro otabixa). He
JydIlle U CaMHUM TYPHCTaM, CYIIECTBEHHO OTIIH-
YaloMUMCS JpYyT OT Jpyra, MO3BOJHTH IIAHHUPOBATh
ce0e SKOIOTHYecKoe PUKIFoYeHrE?

CdhopmymupyeM mpoOieMy KOHKPETHEE: HEJb3sl
JM CO3aTh CEPUIO MITH CETh SKOJIIOTHYECKHUX TPOI Ha
OTIPENICTICHHOW TEPPUTOPHUH, U KOTOPBIX MapIIpyT
cienoBaHusi OymyT BBIOMparh caMu TYPUCTBI, a He
mtatHpie (HE3aUHTEPECOBAHHBIE) OPTraHMU3aTOPbl X
ornpixa? UTtoObl HEe OKa3aThesl B MECTaX HEMHTEpec-
HBIX WJIM MPOCTO OMAacHBIX, 000 Bcell peKpearyioH-
HOHM TEppPUTOPHUHU JOJDKHA OBITH HAKOIDICHA Pa3HO00-
pasHas oObekTHBHAs mHpopMauus. Ha 3Toii ocHOBe
CaMH OTHBIXA[OIIHe MOTYT OCYIIECTBISATH BEIOOD
UHTEPECHOTO MapIIPyTa 0 CBOUM CHIIAM.

Pucyercs cnemyromas TEXHOJIOTHYECKas ETTOYKa
CO3JIaHMSI SKOJIOTUYECKON TPOIIBI: OpraHu3anus coopa
Y HAKOILICHUSI OOBEKTUBHBIX JIAHHBIX O MPUPOJIC PEK-
peanoHHON TEPPUTOPHH, CO3IAHNE CUCTEMBI KpHUTe-
pHeB Ui BBIOOpA JKENaTeNbHBIX MECT IOCEIeHUS,
paboTa ¢ Kax 0¥ TPyIOi TYpUCTOB HaJl MapIIPYTOM,
HanboJiee WHTEPECHBIM Il HUX, CO3IAHUE KapThl
«masAmadT TPHOPUTETHBIX TEPPUTOPHIL», POKIIAIKA
10 KapTe MapiipyTa HOBOW 3KOJIOTUYECKOH TPOIIbI C
YUETOM IPEKHUX KOMMYHHKAIMH, PaHEe CO3JaHHBIX
TpO ¥ MO 0e30pOXKBIO0, FCCIIEIOBaHHE HOBOTO Map-
HIpyTa Ha MECTHOCTH, BBIOOP OKOHYATEIHLHOTO Map-
pyTa, TPOXOXKACHHE TPOMBI TYPUCTaMH, JIOTIOIHE-
HUE TeHepaabHOU 0a3wl gaHHBIX [ WC, momomHHUTEND-
HOE 00yCTPOWCTBO MOMYJISAPHBIX TPOI (MOCTKH, KeM-
MIMHTH, TUTAKaThl, OyKJIEThI), MOHUTOPUHT 3a COCTOSI-
HHUEM MPUPOJIBI B MECTaxX MPOXOXKIeHHs Tpol. B utore
Ha TeppUTOpHU c(hopMHUpyeTCs Iieas CeTh 3KOJIOTH-
YECKUX TpOIIl, YYUTHIBAIOIIMX MHTEPECHl CaMBIX pa3-
HOOOPA3HBIX TPYIII TYPHCTOB.

Ilens maHHOW pabOTHI COCTOUT B CO3MAaHUHU WH-
(OpMaIOHHON TEXHOJOTHH Pa3pabOTKU MPOEKTa
3KOJIOTUYECKOM TPOIIBI.

MATEPHAJIBI 1 METO/IbI

[ToneBrble MccrnenoBaHusl MPOBOOMINCH B HIONE
2007 roma n B mae 2008 roma B ceBepHOH YacTH
0. Knumenxuit OHEXCKOTO 03epa B OXpaHHOU 30HE
My3esi-3armoBeiHnKa «Kmku» 1 Ha TEepPUTOPUU 3a-
ka3Huka «Kikckue mxepb» (puc. 1).

0. Kitwu

10 KM f
o, Knusmaukmm

OHexcKkoe olepo
r. NeTposzagoace

Puc. 1. MecTto npoBeeHUs HCCIIETOBaHUI

Ha wmapuipytax, MpOKIafbIBacMbIX C TOMOIIIBIO
HaBuraropa GPS, orMedanu mMecTa mepecedeHus rpa-
HUII Pa3HBIX OMOTOIOB. BHOTOM 371e6Ch TIOHUMAETCSI B
MIAPOKOM (300JIOTHYECKOM) CMBICTE CJIOBa KaK Me-
CTOOOHMTAHUE W TIPUMEPHO COOTBETCTBYET (popMaruu
(rpymiie (UTOIEHO30B MM ACCOIHAIMH, CXOAHBIX IO
snu¢ukaropam); Bcero ommcano 60 6Gwmoromos. B
KJIFOUEBBIX To4yKax peructpupoBanu 80 Xxapakrepu-
CTUK TPUPOJHOTO M KYJIBTYPHOTO OKPYXKCHHs, CBe-
JIEHHBIX B / TPYIIIL.

Oepesbs — Hannuue onHou u3 14 mopon (Gepesa
Sp., onbXa cepasi ¥ YepHas, OCHHA, psSOHHA, YepeMy-
Xa, KpYIIMHA, UBA SP., )KUMOJIOCTh, BSI3, €J1b, COCHA,
MoxoKeBeIbHUK; Oamt 0 mm 1),

mpasvl (49 BUIOB TPaBIHUCTBIX PACTCHUIT; OaLI
0w 1),

sozpacm (purtornenosa (6amter 1 (0-50 mer), 2
(50-100), 3 (6onee 100 mer): neca — MO IOMHHH-
PYIOIIUM TOpOJaM, Jyra U OTKPBITHIC KaMCHHBIC
CeJIbIH OIIEHEHBI Oaiom 3),

enasicHocms TIOYBBI B Oaimtax (6omora — 3, 3a00-
JIOUEHHBIE Jieca — 2, ChIpbie Jieca — 1, cyxomoisr — 0),

JHCUBOMHbBIE — PETUCTPALIUS BCTPEY 0co0eit pas-
HBIX BUJIOB MJIM UX CJIEIOB (MeaBeb, 6apcyk, J0Ch,
KabaH, 3asi, Oenka, IATelN, TETepeB-Kocad, PerTu-
nie, ampuoumn; 6asmt 0 wiu 1),

Jopoeu — HAJIMYKE JIOPOTU B JIAHHOM KBaJipare
mromaabo 1 ra (6amn 0 wmm 1),

namsamHuky KylbTypHOTO Hacieausi (crapsie
MOCTPONKH, POBHHMIIBI M KAMEHHbBIC TPSbI, CTapbic
KJ1a0MIIa, 3aX0pOHeHUs TapTu3ad; 6amt 0 wim 1).

Ha tekymem »stame pa3paOOTKH MPUHIUIIOB
I'MC-ipoeKTHPOBaHUS DKOJIOTHICCKUX TPOIT MBI HE
MPEIBSIBISIA  BHICOKHX TPEOOBAaHWH K WCXOIHBIM
JAHHBIM, OrPAHUYMBASsCh TNIA30MEPHOM OILICHKOH,
npeclieytonei 1eblo He JIETalbHOCTh UCCIIeIoBa-
HHSI, HO IIIUPOKHI OXBAaT HAOIIOIAEMBIX TEPPUTOPH.
[To aT0i MprYwHE U3 pacCMOTPEHUS OBUTH NCKITIOUe-
HBl TaKWe KOMITOHEHTBHI TPHPOJBI, KaK, HAIPHMED,
TEOJIOTHIECKUE 00pa30BaHUs, YIAICHHOCTh OT I00e-
PeXbs, TIEBUME NTHIILI U 1p. Ha Hair B3msia, 3To orm-
PaBIaHO Ha PEKOTHOCIIUPOBOYHOM 3Tare pa3padoTku
Tpoll. B nasbpHeliieM cienyer CyLeCTBEHHO YTO4Y-
HUTh TCOJIOTO-TCOrPAPUUCCKYI0  XapaKTCPUCTHKY
TEPPUTOPUM, a TaKXKe BHUIOBOW COCTaB pacTEHUM
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M )KUBOTHBIX B TIPOLIECCE CHEHHAIBHBIX T€000TaHH-
YECKUX ChEMOK M YIETOB YHCICHHOCTH.

OO6paboTka COOpaHHBIX JAHHBIX MPOBOAWIACH
¢ momoInsio mporpamm Excel m Maplinfo.

PE3YJIbTATbBI

BremonHss 3amady MOCTpOEHHsI TEXHOIOTHYe-
CKOM MEMOYKH IIOJyaBTOMAaTHYECKOTO CO3/IaHUs
MIPOEKTa KOJIOTMUYECKON TPOIIbI, CIENYeT MOCIEN0-
BaTeIbHO PAacCMOTPETh MPOWIECHHBIE HAMH STaIlbl
Ha KOHKPETHOM MaTepHale.

Co3gauue 0a3 HAaHHBIX

Omnucanusi TPUPOABI B KIIOYEBBIX TOYKAX HC-
HOJIL30BAHbI ISl ICIIU(PPUPOBAHUS KOCMO- H adpo-
¢dorocunmios [9]. B pesynsrare Oblma ImonydeHa
KapTa OCHOBHBIX 15 THIIOB MECTOOOWTAaHU: HU-
3MHHOE 00JI0TO, COCHSK C(harHoBbIi, COCHSK-3¢-
JICHOMOIIHUK, COCHSIK JMIIAWHUKOBBIM, OTKpbHITAd
CeInbra, CMEIIaHHbIC XBOWHO-MENKOIUCTBEHHBIE Jieca
(enOBO-OCHHOBBIE), CITENBIE W CTaphle JIHCTBEHHEIE
0epe30BO-OCHHOBBIC Jieca, JIMCTBEHHBIC MOJIOAHSIKA
(oIBIIAHMKH, YEPHOOJBIIAHNKH ¥ OEPE3HAKH), JIyTa,
anbBapsl (Bcero BoisiBieHo 208 OHMOTOMOB, puc. 2).

Best coOpannas mH(bopmarysi ObUTa OpraHu3o-
BaHa B cepuio 0a3 maHHbIX (puc. 3), mpuuem OoTa-
HUYECKUE XapaKTepPHCTHKH, MOJIy4eHHble it 60

OIIMCaHHBIX 6HOTOHOB, ObLIH SKCTPANoOJIUpPOBAHBI HA
BBIACIIBI TOTO K€ THIIA, BBIABJICHHBLIC IIPU IIGHH/I(l)-
pUpPOBAHNU CHUMKOB.

Puc. 2. OcHOBHBIE TPYIIIEI OHOTONIOB
B CeBepHOit yactu o. Kiinmenkuit

A, B © O E|F |G | H I J K1 LM M| O

1

62| B1 nyr 1] a 0 a 1] a 1] a 1] a 0 a
B3| B2 HMzauMHHoE npul 0 a 0 a 0 a 0 a 0 a 1] a
B4 | B3 oneWaHKE 0NkLXa Ce 0 1 1] a 0 a 0 a 0 a 1] a
B5 | B4 nyr pAfkHa 0 a 0 a 0 1 0 a 0 a 0 a
BB | B5 onbWaHKE ONkLXa CE 0 1 0 a 0 a 0 a 0 a 0 a
B7 | BB nyr 0 a 0 a 0 a 0 a 0 a 0 a
B3| EB7 nyr 1] a 1] a 1] a 1] a 1] a 1] a
B3 | 65 nepeeHa Naxt 0 a 0 a 0 a 0 a 0 a 0 a
70| B9 nyr 1] a 0 a 1] a 1] a 1] a 0 a
71| 70 0NblIEHKE 0MbXa CE 0 1 0 0 0 0 0 0 0 0 0 0
72| 71 Bepezdak c no|Bepezap 1 0 0 0 0 1 0 1 1 0 1 0
73| V2 Bepeznak Bepéza 1 a 0 a 0 a 0 a 0 a 0 a

Puc. 3. ®parmeHT 0a3bl JaHHBIX BCTPEUaEMOCTH JIPEBECHBIX pacteHuii (jiuct Excel «3nauenus!»)

ba3pl maHHBIX OBLIM OpraHM3OBaHbl B (opme
reorpaguieckodl MH(MOPMAIMOHHON CHCTEMBI
MHOTOCJIOMHON 3JIEKTPOHHOM KapThl, B KOTOPOM
Ka)/IbIil CJIOH COOTBETCTBYET CBOEMY THUIY OOBEK-
TOB, TIPEICTABICHHBIX B UIEKTPOHHBIX 0a3ax noaH-
HBIX (IOJIy4eHO Bcero 7 cloeB KapT u 7/ 0a3 jaH-
Hbix). Kcrarn ormerum, 9To 3Ta pabora JIODKHA
BECTUCH NOCTOSHHO U II0CJIE 3aBEpIIECHUS Ipe/Ba-
PUTEITBHOIO HMCCIIENOBaHUS, TOCKOIBKY JF000€ TOo-
CelleHne MPUPOAbI OyleT AOCTaBIATH HOBBIE JaH-
HbIe, HA OCHOBE KOTOPBIX MOXXHO JIOTIOJNIHUTH CTa-
peie 0a3bl M CO37aTh HOBBIC CIIOM OOIIEH KapThlI.
B gncno takux komronento ['MIC mMoryT ObITH CO
BpeMeHeM J00aBIIeHbI, HAIPAMEP, MTOKA3aTeIH «3C-
TETUYCCKUH JaHamadT (JOKaTU3anus KPacHUBBIX

neii3aeit), apxeoJOrHueCKUe HaXOIKH, MaMITHHKH
MPUPOJIBI, MECTA OTABIXA U3BECTHBIX JIIOAEH U TIp.

O06o0OmeHue JaHHBIX

[Tony4yeHHy!0  OOBEKTHBHYIO  HH(OPMAIHUIO
MPEACTOSNO0 OOBEOUHUTH UL COBMECTHOTO aHANHU-
3a. BBIOOp MeECT NPOXOXKIEHHS HKOJIOTUYECKOTO
MapuipyTa TpeOyeT ydyeTra BCeX CBOMCTB KOHKpET-
HoU HeboublIoi TeppuTopuu. OOBIMHO B KOJIOTH-
YECKHX HCCIEOBaHMUAX COUHULEH OObeIMHEHUS
0OTaHMYECKOH, 300JIOTMUYECKOH, TI€0JOrMYECKOH
W npodyell HMHPOPMAMH O TEPPUTOPUH SIBIISETCS
¢uroneno3 win rpymma (HuUToreHo308 (hopmarius)
[4]. B namem ciydae npoGieMa COCTOUT B TOM, YTO
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Pa3HOpPOIHBIE CJIOW WHGOPMAIMKA B3aUMHO HE KOp-
penupytoT. OAMHAKOBBIC THIBI OHOTOIOB OymyT
B Pa3HOW CTENEHH MPUBJIECKATENBHEI I TYPUCTOB,
ITOCKOJIBKY PAacIojIOKeHNEe TMaMSITHUKOB KYJIBTYPHO-
rO Hacjeaus, 10pOor, CJIeJOB KUBOTHBIX aCCOLUHPY-
eTcsl He C THIIaMH OMOTONMWYECKUX BBIAEIOB, HO
C HCTOpHEH 3acelieHHs] TEPPUTOPHH U JeTpajalluu
sTux nocenennii 3a nociuegaue 100 ser, ¢ Onmso-
CTBIO K Oepery o3epa U YeIOBEYECKOMY KHIIBIO.

AHanu3upysi 3TO NPOTUBOPEYUES, MBI MPHUIILIH
K BBIBOIY, YTO B BBIOOpE NMPOCTPAHCTBEHHOW €IH-
HUIIBI IS 00BbeIMHEHHSI UH(POPMAIIUU O CPelie Clie-
JlyeT OPHUEHTHPOBAThCS HAa CIIOCOOHOCTH 4YelOBeKa
(TypucTa) — BOBMOXKHOCTD OJIHUM B30POM OXBATHTh
OKPECTHYIO TEPPHUTOPHIO, BHIOpATh /sl ce0st MHTE-
pecHble OOBEKTH M MOomoNTH K HUM. [lome 3peHus
BOKPYT TOYKH HabOmromeHus mpoctupaetcs 10 30 km
Ha aKBaTOPHH, COTEH MeTpoB Ha ayry, 10-70 mer-
poB B necy. MOXKHO cUHMTaTh, 4TO TypHUCT B COCTOS-
HUU XOPOIIIO 3pUTEIHFHO OPHEHTHUPOBAThCA HA yd4a-
ctke cymu pazmepom 100x100 m.

Hcxons u3 3TUX cooOpakeHWH, KapTa u3ydae-
MOH TeppuTOpHH Obla pa3owmta Ha 1147 xBampar-
HBIX BBIIENOB IuIoniajpo 1 ra (puc. 4).

Puc. 4. Pa3Ouenue uzyuaemoil TeppuTOpUn
Ha ceTh KBaapaTHHIX Beiaenos 100 va 100 m

Jlanee c TIOMONIBIO CTAHAAPTHBIX OTMeEpalui
B cpene TYIC (Excel u Mapinfo) kaxnoit kBagpar-
HOH IUIOLIAJKE H3y4aeMOM dYacTH OCTpoBa Obuia
MIpUITHCaHa CTPOYKa B 00IIeil 6a3e TaHHBIX, HeCcyIas
Bce 80 xapaKTepHCTHK NPHPOTHON M KyJIBTYpHOH
Cpelbl TOH TeppUTOPUH, KOTOpast 0Ka3ajlach «HAKpHI-
TOW» JaHHOM Iuiomaakoi. [laneHeiimas pabora Be-
Jack ¢ 3ToW o0miel 0a30if OOBEKTHBHBIX HATYpPHBIX
JTaHHBIX.

ITocTpoeHue UHAEKCOB
JKENaTeAbHOCTH

PaccmoTpeHHbIe BbIlIe OOBEKTHBHBIE TAaHHBIE
MOTYT OBITh HOJYYECHBI Pa3sHBIMU HAOIIOHATEISIMU
110 U3BECTHBIM METOJIMKAaM U IIO3TOMY B LIEJIOM HE
3aBUCAT OT MX TOYKH 3peHHs (BapbuUpyeT JHWIIb
pEIPe3eHTaTUBHOCTh U TOYHOCTh HAOJIIOACHHIA).
B 10 xe BpeMsl, Ui pasHBIX KaTeropuil TypUCTOB
OJIHU U T€ K€ CBEICHHS MOTYT HMETh pa3HOE, I0-
pO¥i IpsIMO MPOTUBONOJIOXKHOE 3HaueHue. Tak, mis

HCCIesioBaTeNeil leca HHTePECHBI BHICOKHE 3Haue-
HUSI TOKa3arelisi KCOMKHYTOCTh KpoH» (30—70%),
a sl TF0OWTeNIeld JYTOBBIX IIBETOB TMPEANOUTH-
TeJIbHEE OTCYTCTBUEC JIEPEBHEB, TO €CTh HH3KHE
nokazarenu (0—20 %).

B kagecTBe Mephl 3HAUMMOCTH JIFOOOTO OOBEK-
THUBHOTO ITOKAa3aTellsi sl ONpeJIeIEHHON KaTeropuu
HaOMIoIaTeNel CITy)Kar OTHOCHTEIbHbBIC XapaKTepu-
ctukd. [Iupoko u3BecTHA QyHKIHS KeIaTeITbHOCTH
E. Xappunrrona [2], mocTpoeHHas Ha OCHOBE Jiora-
pudmuueckoit popmynsr d =€, Tlpu ee npakTu-
YEeCKOM HCIIONb30BaHUH MPEABAPUTEILHO Ha3zHAva-
IOT HECKOJBKO KITIOUEBBIX 3HAUCHHH IKENaTenbHO-
CTH, COOTBETCTBYIOIIMX OIIEHKAM Ka4eCTBa OOBEKTa.
Pexomennyercs 3HaueHue d=0.2 mpHUITUCHIBATH
OIICHKE «HEeymoBieTBopuTeibHO», 0.37 — «ynoBie-
TBOpHUTENBbHO», 0.63 — «xopomo», 0.8 — «oTn4yHo».
ITpoBons HabmoneHus (MM aHATH3UPYSI OOBEKTHB-
HbIC XapaKTEPUCTUKH B 0a3e JaHHBIX), Ka4eCTBO
00BbEKTa OIICHWBAIOT, WCXOMIS W3 3TOW NPUHSITOM
IIKaJbl ¢ TOYKH 3pEHHs JAaHHOW TPyIIbl HAOIIOIa-
tenedi. Hanpumep, ¢ mosunmii mobuteneil seca
W JlyTa MOXKHO TOCTPOWTH CIIEAYIOIIEe COOTBETCT-
BUE MOKa3aTeNel COMKHYTOCTH KPOH M 3HAYCHUH
kenarenbHocty (tadm. 1), JroOuTenu eca HasHa-
YyaT MaKCHMaJbHBIA 0ajil caMOMy JpeMydeMy Jecy
(> 60 %), mobutenu nyra — ero orcyrcTuio (0 %).

Tadmuma 1
IIpuopuTeTH ABYX TPyHNID TYpPUCTOB
B OTHONMEHHUH NMOKa3aTens
«COMKHYTOCTb KPOH»

I'pynna CoMKHyTOCTB, %

0.2 0.37 | 0.63 0.8
<40 50 60 > 60
>20 20 10 0

02 | 037 | 063 | 08

«JlecHUKU»
«JIyroBuku»
Kpurndeckue 3HaueHus
xenarenbpHoctu (d)

OILlEHKH KEATeIbHOCTH, Ha3HAYEHHBIE 110 00b-
eKTUBHBIM TIOKAa3aTeliiM, €CTeCTBEHHO, HE MOTYT
MOBBICUTh TOYHOCTH XapaKTEPUCTHK OOBEKTOB,
Yy HUX HMHOE€ TpeAHa3HaueHue. Bo-mepBbIX, 3Haue-
HHSA JKEeIaTeJIbHOCTH MO3BOIAIOT B OJHOTHITHBEIX Be-
amunHax (B mpemeidax 0—1) BbIpasuTh OTHOIIEHHE
TypPHCTOB K CYIIECTBEHHO Pa3HBIM XapaKTEPHUCTHU-
KaM OOBEKTOB MPHUPOIBI — KauyeCTBEHHBIM, OallIb-
HBIM, KOJMYECTBEHHBIM, TO €CTh IIPUBECTH BCE IIO-
Ka3aTead K €IUHOM KOJIMYECTBEHHOM Ikajie. Baxk-
HO, YTO B 3TON OJHOTUIIHOW IIKaJie BBIPAXaroTCs
pa3HbIE OTHOIIEHUS PAa3HBIX TPYII TYPUCTOB K OJ-
HUM U Te€M e OObEeKTaM TNpHUpOnabl. Bo-BTOPHIX,
3HAYEHUS JKEJIATEIIbHOCTH JTOCTYIHBI JUIsl apudme-
TUYECKON 00pabOTKH J1ake B TOM cllydae, €CJH WC-
XOJHBIE TIPU3HAKH BRIPAXKAINCH OallIaMH WM CJIO-
BECHO XapaKTEpU30BaIM KauecTBa 0OBeKTOB. Jleno
B TOM, YTO IIIKaja XKeJIaTeIbHOCTH BhIpaKaeT HOBOE
CBOWMCTBO — OTHOUIEHHUE JIIOIEW K 3aperucTpupo-
BaHHBIM OOBEKTUBHBIM CBOWCTBaM OOBEKTOB IIPH-
POIbI, TO €CTh MPEBPAIIACTCS B IMIKATy OTHOIICHUN
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[8], k koTOpOI TpHMEHHMBI BCE apUPMETHICCKUE
JOEeUCTBUS. JTH MOMEHTHI Ba)KHBI ATl ITOCTPOCHUS
€IMHON TPpOLEAYpPHl BBHIYUCICHHUA MPEAIOYTCHUH,
KOTOpass HE MEHSeTCs NpH CMeHE TpeOOBaHUi
K MapuIpyTy Y pa3HbIX IPYII TypUCTOB.

s aBTOMaTH3aluy KOMIIBIOTEPHOTO MEepeBOAa
OOBEKTHUBHBIX TIOKa3aTeJIe B 3HAUCHUSA (YHKITUH
KenarenbHOCTH B cpesie Excel atu npeodpazoBanus
MOTYT OBITH BEIp@XEHBI B BHAE (DopMyn Iepexona
no ycnosuto (pyakuust ECJIIN). OObeKTHBHbBIC TaH-
HbBIC TIOMEIIAIOTCS HA OMH JucT KHUru Excel, 3na-
YEHUs KJIIOYEBBIX TOYEK — HA BTOPOW, & HA TPETUM
aucT (MM Ha HIKHIOK YacTh BTOPOTO JIMCTA) BBO-
nsiTes GopMyIbl IUIA ONpeeieHns 3HAYeHUH xema-
TEJILHOCTH, KOTOPBIE HCIONB3YIOT 3HaUCHHS MEPBBIX
IBYX OJIOKOB MH(OpMALUH (C TIOMOIIBIO COOTBETCT-
ByIOIIUX cChUIOK) (puc. 5). B mpumepe ¢axr BcTpe-
YM CJIEJ0B XUBOTHBIX Ha IUIOLIAJKE, BBIPAKCHHBIH
4yHCIOM 1, 3a1aH MakCHUMajbHBIM 3Ha4€HUEM XKeja-
TEJILHOCTH, OTCYTCTBHE BCTPEUYM — MUHHMAJIBHBIM.
XKenarenpbHOCTH BCTPEUH CIENOB Pa3HbIX KUBOTHBIX
HE OIMHAKOBA; JUISi MEIBENs OHA OLICHEHa MaKCH-
ManeHbIM 3HaueHueM d = 0.9, mns Gapcyka — 0.8,

st 6enku — 0.5. [lpuBenennas Ha puc. 5 Gopmyna
=ECJIN (3nauennsn!BQ90=0,xenareaprocts!BS$2,
xenarensHOCTh!BS$3) comocraBisier 3HaueHue u3
0a3pl OOBEKTHBHBIX JAHHBIX (JIMCT «3HAYEHHs!»)
C KpuTuueckoi BenmuuuHoW 0, ¥ B 3aBHCUMOCTH OT
HaOJIOICHNI Ha BBIXOJC BBIIACT 33aTaHHYIO BEIHYH-
Hy KenarensHocTH (B sueiikax BS$2 u BS$3 mucra
«kenareabHOCTB!»). Kak BuaHO Ha puc. 5, Ha mio-
maake HoMep 88 OBLTM BCTPEUEHBI CIEABI MEIBEIS
W TIOTPBI3BI  3alil]a, OTMEYCHHBIC BBICOKOW Keja-
TEIBHOCTHI0. MUHHMaIIbHBIC 3HAYCHHS JKelaTellb-
HOCTH (MPH OTCYTCTBHU BCTPEY JKUBOTHBIX) OBLIH
npuHATHL 10BOJIbHO BbicokMMHU (0.3-0.4) ¢ Tem,
9TO0BI €JUHUYHBIC BCTPEYM OTICIHHBIX BHIOB HE
MOTJIM Pe3KO MOBIUATH HA BENUYHHY HHTETPAILHON
KenarenbHOCTH (cM. HIke). B nanpHeiimem 3Haue-
HUSl BCTPEYAEMOCTH JIOJDKHBI OBITH 3aMEHEHBI Ha
MOKa3aTesy TUIOTHOCTH HACEJCHUs >KUBOTHBIX, Xa-
PaKTepU3YIOIINE BEPOSTHOCTh BCTPETUTH CIEMIBI
(nmm ocobeii) pa3HbIX BUIOB. B 3TOM cityyae kpu-
THYECKHE TOYKH (YHKIHHU JKEITaTeIbHOCTH MOTYT
ObITh 3a/aHbl 00JIE€ KOHTPACTHO, BKIIOYUTH BECh
muanas3o” ot 0 mo 1.

A BR | BS | BT | BU | BY |BW /| B | BY | BZ | cA | CB |

| 1 |Banne 3HAYEHHA DYHKLWK HenaTensHOCTH
| 2 | o 03 0.4 0.4 0.3 0.3 03 0.4 0.4 0.4 0.4
| 3 | 11 09 0.8 0.8 n.g 0.5 05 0&6 06 ns 045
EN 2
| 5 | 3
| B | 4
| 7| 5

=] NMMN  |wensend bapcyk| Nock | ka%aH | 3aAy |Benka) Kocad | AATen  ragwka [narywka Hurerpini
| 95 | g7 0.3 0.4 0.4 03 03 03 0.4 0.4 0.4 0.4 0.346
E= g5 ns 0.4 0.4 03 05 0.3 0.4 0.4 0.4 0.4 0.424
| 57 | 89 EI.3|=ECﬂMiaHau9HHHIBQBD=D,xenaTeanUCTbIBSH,menaTeanUCTblBS$3)| 0.4 0.346
| 95 | S0 0.3 04 0.4 0.3 03 03 0.4 0.4 0.4 0.4 0.346
| 99 | 91 0.3 0.4 0.4 03 03 03 0.4 0.4 0.4 0.4 0.346
100 a2 0.3 0.4 0.4 0.3 03 03 0.4 0.4 0.4 0.4 0.346
A04 ] ] O O Im il Im il ] O O [ | [ | im el [

Puc. 5. Pacuer 3Ha4eHnit skenaTeNbHOCTH BCTPEUH KUBOTHBIX
u ux crnenoB (et Excel «wkenarensHOCTB!»)

BaxHO OTMETHTbH, YTO NpEATIOKEHHAs OPTaHH-
3aIsl JAHHBIX MO3BOJIET JIETKO U3MEHSTh NPHOpPU-
TETHI TeX WJIM MHBIX Ka4ecTB 00bEKTOB HAOIIOACHUS
(3HaueHMs JKENATEIBHOCTH B KIIFOYEBBIX TOYKAX);
IpU 5TOM He TpeOyeTcsl MEHSITh CTPYKTYpPYy AaHHBIX
U (GOpMynbl TpU Ha3HAYEHUH IPUOPUTETHBIX
CBOICTB pa3HbBIMU I'pynmaMu TypucrTos. s pacue-
Ta 3HAUCHHWH >KENaTelbHOCTH, COOTBETCTBYIOILIMX
3TUM pa3HbIM TPEOOBAHMSM, HOCTATOUHO U3MEHUTH
KJIIOYEBBIE 3HAYCHUS HA BTOPOM JIMCTE PacyeToB
(B mamke BTOPOrO JHUCTA), 3aMCHHUB 3HAYCHHS
(YHKIIUH KeTaTebHOCTH, COOTBETCTBYIOIINE 00b-
SKTUBHBIM NEpEeMEHHBIM (B ITpUMepe 3TU 3HAYCHHUS
PACIIONIOKEHBI B CTPOKax 2—7).

Jnsi  XapaKTepUCTHK Cpenbl, BBIPAKEHHBIX
OOJIBIIMM YHCIIOM 3HAYCHUH, UCTIONB3YIOTCS BCE KITIO-
4yeBble TOYKH (YyHKIHMH >kenarenbHocTH. CoOTBeT-
CTBEHHO, Jlorn4yeckue GopMmyisl ycaoxHstoTes. Ha-
npumep, hopmyrna nepeBosa MATHOAIIFHON IIKaJIbI

MOKA3aTeNsl «BIAXHOCTH» B 3HAUCHHUS HKEJIATEIBHO-
CTH BHIDISAAWNT Tak (puc. 6, dopMmyna H3 SUECHKH
C169 nucra «KenaTeabHOCTh!»):
=ECJIN(3nauenns!CD162=A$2,C$2, ECJIN (3HaueHus!
CD162=A$%3,C$3,ECJIM(3nauenus! CD162=A%4,C$4,
ECJIM(3nauenna! CD162=A%$5,C$5,0)))).

B opranuzaniioHHOM IJIaHE OJIHA U3 BaXKHEHIIINX
3a71a4 MOCTPOCHUSI SKOJIOTHUECKOTO MapIpyTa — 3TO
cobeceoBaHHEe ¢ TypUCTAMU W Ha3HAYCHHE KPUTHU-
YEeCKUX YPOBHEH JKENaTeIbHOCTH JUTS TPHHATHIX Ka-
YECTBCHHBIX, OAJUTHHBIX MM KOJTMYECTBEHHBIX KA
00BEKTHBHBIX TMOKa3arelnieil. B Hamem ciydae mpo-
BOJIMJIOCH COOECENOBAHNE C MOJIOABIMU JTFOJIbMH, HE
AMEIONITUMH OHOJIOTHIEeCKOTO 00pa30BaHusl.

[Nocne Ha3HaueHHWS KPUTUYCCKHX YPOBHEH 3Ha-
YEHUsI JKENATEIIbHOCTH BO BCeil 0a3e aBTOMATHYeCKU
NIEPECUUTHIBAIOTCS. {151 HEKOTOPBIX XaApPaKTEPUCTHK
W3 HAIIEero NMpUMepa 3HAYCHHUS JKeNATeIbHOCTH MPH-
BenieHbl Ha puc. 5 u 6. Beero 3amano 80 mkan, Ha
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OCHOBAaHMHU KOTOPBIX OBLIM PacCUMTaHbl 3HAYECHUS
JKEJIaTeIbHOCTH ISl BCEX M3YYEHHBIX IOKa3aTelieil.
B sro0it Tabnune xaxknasi CTpoKa >KeaaTeIbHOCTH CO-
OTBETCTBYET OTJEIbHOMY KBaJpaTHOMY BBLAENTY, Ka-
KIIBIA U3 KOTOPBIX orieHeH 1o 80 nmpu3HaKaM.

A C
1 |Bannel
2 i} 0.a
3 1 063
4 2 0.37
3] 3 02
5] 4
7 o
L&}
167 159 063
168 160 0.63
169 161 0.gl
170 162 0.2
171 163 063

Puc. 6. Pacuer 3HauCHMIA JKEIATCIILHOCTH AJIS IIOKA3aTE s BIIAXK-
HocTH nouBs! B stueiike C169: =ECJIU(3nauenus! CD162=A$2,
C$2,ECJTU(3nauenusn!CD162=A$3,C$3,ECJIU(3nauenus! CD16
2=A%$4,C$4,ECJIU(3nauenns! CD162=A$5,C$5,0)))); popmyma
CChUTAETCS Ha AYEHKY JIMCTA «3HAYEHHMs!», Ha KOTOPOM 3HaUe-
mua!CD162=0

OueHKa MPUOPUTETOB
rpynn mokaszaTenen

CrenyromuM maroM padoTel JOKHA OBITH MH-
TerpanbHas OILIEHKa KeNaTeIbHOCTH MAJS KakKI0To
y4acTKa H3y4aeMOW TEepPUTOpWH, OIICHEHHas Ha
OCHOBE BCEX paHee ONpEAETICHHBIX OIEHOK KeJa-
TEJIBHOCTH IO BCEM H3y4aeMbIM Npu3HaKam. Jlms
9TON 1IEJIM PEKOMEHYETCS BBIYMCIIEHUE CpEeaHel
TEOMETPUYECKOMN

D=4/d;-dz-...-dn . 2]

Taxkol ycpemaHsIroIMil MOAX0 B OTHOIIEHUH JKOJIO-
TMYECKUX TPOI MaJo ONpaBlaH, MOCKOJBbKY pazHbIC
MOKa3aTeNy Uil PasHBIX TPYMI TYpHCTOB MOTYT
HUMETh pa3Hyl0 LEHHOCTh. B yacTHOCTH, Hanmuuue
JOpOr ropas3no Oojiee BayKHO JUIS JIIONEH MOXKUIIOTO
BO3pacTa, 4eM I MOJoIbIX Jroaed. OpHako skena-
TENBHOCTh JOPOr MOKET OBbITh OLIEHEHa 3TUMHU KaTe-
TOPHSAMH TYPHCTOB OIMHAKOBO BBICOKO, HAIpUMEp
d =0.9. Ilpu mpocToM ycpeaHEHHH MPUOPUTETHOCTD
HaJIM4Us TOPOT JUTS TOXKHUJIBIX JIFOZEH HUKaK He Oy-
JIeT yYTeHa. DTO 3HA4UT, 4TO B QPopyMbl 0000IIEHNUS
CIIEIYeT BBECTH 6ecogble KOIpuyuenmol, COOTBET-
CTBYIOIIIE CTENEHH BAXHOCTH PACCMATPHBAEMBIX
MoKazarelsiei A7l JaHHOH TPYIIIbl TYPUCTOB.

Ms1 npeanaraeM pemars 3Ty mpoOiemy B /Ba
srana. CHadana ycpenHsrorcs (Mo MPUBEICHHOM
dopmyre) mokaszaTenu CXOAHOW HpUpoabl. B Ha-
mieM ciy4ae OBbUIM paccYMTaHbl HHTErpajbHBIE
MOKa3aTey JKeNaTeJbHOCTH AJsl CeMH TpyNn Xa-
PAaKTEPUCTHK — JIEPEBLEB, TPaB, BO3pacTa, BIAXK-
HOCTH YXMBOTHBIX, JOPOT, TaMATHUKOB (CM. pa3ien
«Marepuansl U MeTons»). Hampumep, mns 88

IUIOLIAZIOK TI0 BCTPEYaM BCEX BUIOB JKHBOTHBIX
umeeM (puc. 5):

D="%d;-d;-...-d, =00.9-0.4-...-0.4 = 0.424.

B pesynbrare pacdera MHTErpasIbHBIX ITOKa3are-
JIe JKeJIaTebHOCTH MoJTyyeHa 0a3a JaHHBIX pa3me-
pom 7 (mokasareneii) x1147 (romamok) (tabm. 2).

Ha BrOopoM sTame pa3HbIM HHTETpajbHBIM IIO-
Ka3aTeJsiM Ha3Ha4aloTCs BECOBbIC KOA(PQUIMECHTHI
C TIOMOIIBI0 MeTOoza oueHKH mpuopureroB T. Caa-
™ u K. Kepnca [11], [8]. B cooTBeTcTBUM € 3TOi
TEXHOJIOTHEH Bce MOKa3aTeld M3 HEKOTOpOro Ha-
Oopa MOMapHO CPaBHHUBAIOTCS JPYTr C JPyrom
B (hOKyCe OIpeAeTICHHON MPOOIEMBI, a Pe3yJIbTaThl
CpaBHEHHS 3alUCHIBAIOTCS B KBAIPATHYIO TaOIUILy
3HAYEeHUll OMHOCUMENbHOU BAJICHOCMU NoKa3ame-
aeu. Ilpu cpaBHEHUHU KaXKJIOW Mapbl 3HAYEHUE OT-
HOCHUTEJIBHOW BaXXHOCTU OJHON XapaKTEPUCTUKHU
nepen Apyro BeIpakaercs Oammamu oT 1 mo 9,
a 3Ha4Ye€HHE BAXHOCTH BTOPOH XapaKTEPHUCTUKU
OTHOCHUTEIIBHO TIEPBOH OLCHUBACTCS OOpaTHOU
BeanunHoi (Tab. 3).

B Hamem ciydae momapHO CpaBHHBAIOTCS JIPYT
C JIpyrOM HHTETpajbHBIC OLECHKU JKEJIATeIIbHOCTH
CeMH TPYII XapaKTEPUCTUK CPEIbl C TOUYKU 3PCHUS
uX OOJIbIICH 3HAYUMOCTHU U1l JAHHOW TPYIIBI TY-
pucroB (tabm. 4). Ilpu 3amodHeHHH JTaHHOM Tabm-
bl BBHIMOJIHSAETCS MIPABUIIO: B JIOOYIO STYCHKY 3aItu-
CBIBaeTCS TPEANOYTCHHE CTPOYHBIX ITOKa3aTeiei
nepes mokaszaTensiMu B CTOJOIIE.

Hampumep, st paccMaTpuBaeMoi TpyIIIbI MO-
JIONBIX «HEOMOJIOTOB» BCTPEYM >KUBOTHBIX MM HX
CIICIOB CYIIECTBEHHO Ba)KHEE, HEXKEIW HaJIndue
JOPOTH B JTAHHOM KBajpare. DTOMY COOTHOLICHHIO
cootBercTByeT 0amt 5. COOTBETCTBEHHO, BaKHOCTh
«IOPOr» OTHOCHUTEIBHO <OKHBOTHBIX» cOCTaBUT 1/5
= 0.20. OTu 3HaYCHUS MONANAIOT B TAOJIHUILY OTHO-
CHTEIIbHOM Ba)XHOCTH Ha IIEPECEYCHUH CTPOK H
CTOJNIOIOB, OTBEICHHBIX JUIS JAHHBIX ITOKA3aTEIICH.
Jlanee moiyueHHBbIC OLICHKH Ba)KHOCTH 10 KaXKHOM
CTPOKE YCPEIHSIOTCS C MOMOIIBIO (hOPMYIBI Cpen-
Hel reomerpudeckoit (W), 3HaUSHHS CPETHHUX CyM-
MHPYIOTCS M 3aT€M OIPENCINISIOTCA MX 0K B 00-
men cymme (pj). 3HaueHHS Pj XapaKTepH3yI0T OTHO-
CHUTEIIbHYI0 B)KHOCTh K)KI0TO HHTETPAIILHOTO T10-

Tadmauma 2
OparmMeHT 6a3bl HHTETpadbHbBIX 3HAUEHHUH
xenatenbHocTu (munomanku Ne 86-90)

Ne E 2 § '% a = s & <
9] % o < S 8 % 8- E =
o = 3 5ol 5 E| 8 g 5
= = A m = X = =
86 0.47 | 0.80 | 0.90 | 0.80 | 0.35 | 0.30 | 0.10
87 0.47 | 0.80 | 0.90 | 0.80 | 0.35 | 0.30 | 0.10
88 0.46 | 0.33 | 0.20 | 0.80 | 0.42 | 0.30 | 0.14
89 0.47 | 0.80 | 0.90 | 0.80 | 0.35 | 0.30 | 0.10
90 051 | 033 | 0.20 | 0.80 | 0.35 | 0.30 | 0.10
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Kasaressl, TO €CTh SBJISIOTCA MCKOMBIMH BECOBBIMH
KOd(pGHUIHEHTaMU IJIsi W3YYEHHBIX XapaKTEPUCTUK
cpenbl. CylecTByeT MeTo] MPOBEPKH cOaTaHCHPO-
BaHHOCTH TIOJIYYEHHBIX OIleHOK [11].

Cnenyromasi nmpoieaypa COCTOMT B BBIYHCIIE-
HAW OOOOIIEHHBIX OIEHOK NMPHOPHUTETHOTO HWHTE-
peca K OTICIbHBIM IUIONIAAKaM 110 popmyIie

P=pDi+ p2D2 +...4+ piDn

C UCIOJb30BAHHEM 3HAYCHUI JKEIaTeIbHOCTH WH-
TerpanbHbIX mokasareneii (D) u BecoB MX OTHOCH-
TeNbHOU BaxkHOCTH (P) (Tadm. 5).

Ta6muna 3
[lkxana oTHOCUTENBbHOH
BaxHOCTH W;/Wwj [11]
HHuTencuBHOCTH Omnpenenenue OO0BbscHEeHUs
Ba)XHOCTH
PaBublIit BKiag 1Byx
1 PaBHast Ba)XHOCTB | BHUJIOB AESITEILHOCTH
B IIeTIb
3 YmepeHnHoe
IIPEBOCXOCTBO OI1bIT U CYXKICHUA
JTAfOT MPEBOCXO/ICTBO
5 Cy1mecTBeHHOE OIHOTO HAT APYTHM
MPEBOCXOACTBO
7 3Ha4YUTeIbHOE
IIPEBOCXO/ICTBO IIpakTnuecku 3Ha4u-
MO€ ITPEBOCXOACTBO
9 OueHb CHITBHOE OJIHOTO HAJl APYTHM
MPEBOCXOACTBO
2.4.6,8 IMpomexytounsie | IIpumensrorcs kak
pelieHus KOMIPOMHCC
OO6patHsbie Ecmu «ipeBocxonctBo» A Hax b BeIpa-
BEJINYMHBI KEHO YHCIIOM 3, TO KIIPEBOCXOJICTBO»
OIIEHOK b uax A nmomnyuaer 3nauenue 1/3

Taoauma 5
[IpuHOHD pacdyeTa MHTETrpPaJbHBIX 3HAYEC-
HUW BAXHOCTHU JJISI HEKOTOPHIX MIOIMIA]OK

Tab6anua 4
OTHOCHTENIbHAS BaXHOCThH
XapaKTEPUCTHUK CPeabl
HackoibKo cTpoKa MpearnoYTuTeNbHee cTorona?
A () =
Zlz| 8| 2| E|g|z
w; [ w; 2l &l g E] 2| &l 5 |Wilm
AR - A - R R
< | = =
JlepeBbst 1 3 | 7 ]014| 3 5 2 119|020
TpaBbl 033 1 7 9 10.25| 5 4 (19021
Bospacr 0.14|0.24| 1 | 9 (024 7 | 3 [0.9(0.10
Bnaxnocts | 7 [0.11|0.11| 1 [0.11{0.14|0.14| 0.3 |0.03
XKusorueie [0.33| 4 7 9 1 7 5131|034
Iopora 0.20(0.20({0.14| 7 |0.14| 1 5 10.6 |0.06
ITamsarauku |0.50(0.25|10.33| 7 [0.20({0.20| 1 | 0.5|0.06
Cymma 93|10

Q 5} =
Sz |58 2] &
| 2|28l E| 8| 2]E]|P
2l 8|28 =2
m | = =
87 |0.47/0.80|0.90 | 0.80 | 0.35 | 0.30 | 0.10
D | 88 |0.46(0.33]0.20|0.80 | 0.42 | 0.30 | 0.14
89 | 0.47|0.80 | 0.90 | 0.80 | 0.35 | 0.30 | 0.10
p | |020]|021]0.10]0.03|0.34|0.06]|0.06 |
87 |0.095/0.167/0.0890.025|0.116|0.019|0.006| 0.518
D | 88 |0.094/0.069|0.020/0.025|0.142|0.019/0.008| 0.378
P| 89 0.095(0.167|0.089(0.025|0.116(0.019|0.006| 0.518

KoHe4YHBIM pe3yJabTaToOM OKa3bIBAE€TCS BEKTOP
3HAYEHUH TMPUOPUTETHOTO MHTepeca P — mo omgHo-
My 3HAYCHHUIO JUTS KaXIou Tutonaakd. Hampumep,
s iommanku Ne 88 monywaem creayromui pe-
3ynbTar (tabi. 2, 5):

P=020-046+0.21 033+ 0.10- 0.20 + 0.03x
x0.80 +0.34 - 0.42 + 0.06 - 0.30 + 0.06 - 0.14 = 0.378.

[TocTpoeHue KapTOTrpaMMBbl

PaccuntanHpie 3HAYEHUS] TYPUCTUUYESCKUX TPHOPHU-
TETOB KaKION IIomankd mo3BoisioT B cpene [TMIC
MOCTPOUTh KapTOrpaMMy, 3PUTEITBHO MPEICTABIISIO-
IIYIO MX TEPPUTOPHAIIBHOE pacooxkenue (puc. 7).

Puc. 7. KapTorpamma TeppUTOpHANIBEHOTO PACTIPEACIICHUS TypH-
CTHYECKHX IIPUOPHUTETOB B CeBEpHOi yactu Kimmenkoro octpo-
B, PACIIOJI0KCHHUE MIEPCIICKTUBHBIX IKOJIOINYECKUX MapIIPYTOB
JUISL MOJIOZIBIX TYPHUCTOB-«HEOHOIOrOB» (CILIOIIHBIC JIMHHUH)
U CYIIECTBYIOIIEH «TUPEKTUBHOI» HKOJIIOTUUECKOH TPOIIBI
(myHKTHpHAST THHIS)

Takag xapTorpamMma Juis ONpeAeIeHHOW TPyIIbl TypH-
CTOB SIBISIETCS JIAHOWADMOM NPUOPUIMEMHBIX MeppU-
moputi. B HammeM cilydae HamOoOJiee MHTEPECHBI IS
MOJIONBIX JIFOOWTENeH TPHPOABI CEeBEpHAask U CEBEPO-
3amajHas yacTu KimMerkoro ocTposa, Ijie cocpenoTo-
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YEHO HaMOOJIBIIEe YHCIO JIYTOB, BBIXOIBI KOPEHHBIX
nopoxn (Celbru), KUBOIMCHBIE CKAJbHBIE COCHIKH U
MOMOKEBETIOBBIE 3aPOCIIH — AJTbBAPBL.

Ha srarne mpoeKkTupoBaHMs MapIipyTOB MOXHO He
OTrPaHHYMBATHCS MOCTPOCHHEM CIMHCTBEHHOM 3aKITHO-
YUTETLHON KapTOrPaMMBbl, HIMEET CMBICI 3THM CITOCO-
00M OTOOpa3UTh OTAENBHBIC MHTETPABHBIC HHICKCHI
¥ HA 3TOH OCHOBE YTOYHHTH OLCHKH X OTHOCHTEIb-
HOI BaskHOCTH (CM. TaO1. 4). Ha mpeacraBieHHbIX aua-
rpammax (puc. 8) XOpoIo BHIHO, YTO MHTEPECYIOIIEE
TypPUCTOB Pa3HOOOpasue TPaBIHHCTBIX PACTCHHU CBSi-
3aHO TOJIBKO C JIyraMH B CEBEpO-3alaJHOM YacTH OCT-
poga. Crie/ibl )UBOTHBIX (MBS, KabaH) B OCHOBHOM
BCTPEUAIOTCSL Ha JIyrax U y OOJIOT, yIaleHHbIX OT JKH-
JTbSI; B CEBEPHOI YacTH, BOKPYT . KypreHwuipl, BRICOKa
YHCIICHHOCTh PENTUITNNA 1 aM(pHOHHA.

.. . ah_? 2
S,
g i * g,
E -* 1] L I'!l
vy & 1

Puc. 8. Kaprorpamma TeppUTOpHAIBEHOTO PACTIPEACIICHUS
TYPUCTUYECKUX IPHOPUTETOB B ceBepHOU yacTi Kinmerkoro
OCTPOBA OTHOCHUTEIIBHO BHOBOTO Pa3HOOOpa3us
Tpas (1) u KuUBOTHBIX (2)

[ImanupoBaHue Tpom

PaccMarpuBast ceTvt JOpOT, TPOITUHOK, MPOCEK,
paHee MPOJIOKEHHBIX TPOII, 10 KapTOrpaMMe TypH-
CTHUYECKHUX TPUOPUTETOB HECIIOKHO CIPOCKTHPO-
BaTh KOHKPETHBI MapIIpyT CICIOBaHHS, BKIHOUAs
MOJIbE3/I HAa ABTOMOOWJILHOM WJIM BOJHOM TpaHC-
mopte. ITo Bomam Kinkckoro apxurmenara mepeme-
[IAFOTCS Ha KaTepax M JoAKaX. B 9acTHOCTH, s
TPYIIIBl MOJOJBIX TYPHUCTOB-JIIOOUTENEH MPUPOIBI
MOXHO MPEUIOKHUTE 4—5 MapHIpyToOB MPOTSHKEHHO-
cThi0 4—6 kM, Oepymux Havajgo u3 1. BopoObw,
1. Kyprenunps: unu 1. Cepenxa (puc. 7).

Kapra TypuCTHYECKUX MPHOPUTETOB OTYCTIMBO
MOKA3bIBAET, YTO OONBINAs YacTh CYIIECTBYOIIEH
SKOJIOTUYECKON TPOMBI 1Jii PAaCCMOTPEHHONW HaMH
KaTeropuH TyPUCTOB OyJET MaJio HHTEPECHA.

OnHa w3 OmKadIIMX 3a7ad COCTOMT B CO3.a-
HUHM TIPUHIIAIIOB W TEXHOIOTHH aBTOMAaTHYECKO#
MPOKITATIKU SKOIOTHYEeCKUX Tpor mo kaptam ['UC.

BJIATOJAPHOCTH

ABTOpBI BBIPQKAIOT HWCKPEHHIOI TIPH3HATEINb-
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BEJIOE MOPE -
PE3EPB PA3BUTUS AKBAKYJIBTYPBI B KAPEJIUU

B crarpe 06cyxaar0Tcs BO3MOXKHOCTH MCTIONB30BAHUS IS PA3BUTHS aKBAKYJIBTYphl B Kapenin HeoCBOGHHBIX MPECHBIX
BOJI0OEMOB U TJIABHBIM 00pa3oM BOIHBIX pecypcoB bemoro mops. [lis opraHu3aiuu cajkoBO# akBakyiabTyphl Ha beiaom
MOpe TIpeayaraeTcsi TPEXdTallHas 30HAJbHAs CHCTeMa ee (YHKIMOHMPOBaHHUS. [IpemnokeH KOMIUIEKC MEPONPHATHH,
HaTpaBJICHHBIX Ha COXPAHEHHE TIPUPOTHBIX KAYECTB BOTHOMN CPEIbI, HCIOIB3YEMON B CAIKOBOM PHIOOBOJICTRE.

KiroueBble croBa: akBakyibTypa, pplOOBOJICTBO, CaloK, benoe Mope, 30HajbHas cHCTeMa, CEJIeKIIMOHHO-TEHETHYECKUI IEHTP, MUTOMHHUK, 110Ca-

JIOYHBII Marepuai, MaTO4YHOC CTaao

Ha npoTspkeHnH MOCIeTHEro AeCATHIETHS CaJKoBas
akBakynsTypa B Kapennu passuBaeTcs 0COOCHHO WH-
tercuBHO. B 2007 romy B caJKoBBIX XO35CTBaX pec-
nyOmku 06110 iporsBenieHo 9300 T peIOHOI POy K-
1y, B ToM ynciie 6800 T ToBaproii priOkL [lo cpas-
Heamro ¢ 1998 romom oOmmMii 00beM MPON3BOICTBA
pBIOHOI Tpomykimuu Bo3poc B 9,6 paza u mpeBbICHIT
Oonee yeM B TPW pasza MPOMBICIOBBIN BBUIOB PBHIOBI
B IIPECHBIX BOIOEMaX. JTOMY CIIOCOOCTBOBAIM T€O-
rpaduueckoe pacnonokeHue U OJaronpUsTHHIE MPH-
poxnbie yenoBus Kapennu, riryOokass HaywaHasr 000cC-
HOBaHHOCTH 3TOTO HaNpaBJCHUS! Pa3BHUTHS PHIOHOTO
XO3SHCTBA, pEIIeHUE KaapoBOH MPOONIEMBI M ymesas
OpraHu3aToOpCKasi JIeITeIbHOCTh  KBATM(UIIMPOBaH-
HBIX CHELHMANMCTOB, B ToM unciie O01mecTBa ¢opere-
BoioB Kapenmu. Bonbinoe 3HadeHwe Uit pa3BUTHS
9TOTO HAIPABJICHUS HMENa BCEMEpHas MOIAEpKKa
IPaBUTENBCTBA PECIYONINKH, AKTHBU3UPOBABILIAsT e~
TenbHOCTh (pepmepoB. Yike B 2010 romy B caikoBBIX
XO3MHCTBAX IUIAHUPYETCS MPOU3BECTH HE MEHee
12 ThiC. T PHIOHOM TPONYKIMH, & B IEPCIIEKTUBE 3TOT
00bEM MOXKET OBITh YBEIIMYEH BIBOE.

© Peokkos JI. 1., /I3t00yk 1. M., 2008

BxomtoueHue akBakysIbTypbl B IPUOPUTETHBIN Ha-
uroHanbHbIA npoekT «Pazputue AITK» cBuaerens-
CTBYET O NPU3HAHUU TOCYJAPCTBOM MEPCIEKTUBHO-
CTH 3TOTO HAIIPABIICHUS B PA3BUTHHU PHIOHOTO XO3SHi-
ctBa Poccum. D10 HakmagsiBaeT 0COOYIO OTBETCT-
BEHHOCTh Ha Kapenuro, cTaBUIyl0 MHUOHEPOM CaJKO-
BOIl aKBaKyJIbTYphl B €CTECTBCHHBIX BOJOEMaX.
BonbIIMHCTBO CcrENUaNUCTOB U BIACTHBIX CTPYKTYp
pecmyOIMKr 3TO XOpOIIo MOHMMAKT. B HacTosmiee
BpeMs y)Ke HMeeTCs HaydyHO OOOCHOBaHHAas Ipo-
rpaMMa pa3BUTHUS CaJKOBOM aKBaKyJbTYphl, CO3aHbl
CXEMBI €€ 30HAJILHOW OpTraHu3allii, B OCHOBHOM OII-
peneneHbl MaTepUalibHble BO3MOYKHOCTH, OCYILECTB-
JIIETCSl TIOATOTOBKA KaJpOB, a TaKXKe pemraercs Iie-
JIBIA KOMIUTEKC JPYTHUX BOMPOCOB, CIIOCOOCTBYIOIINX
Pa3BUTHIO ATOTO HATIPABIICHISI.

OnHako 3TO HE 3HAYMT, YTO BCE MPOOJIEMBI pe-
meHbl. Kak 1 BO Bceil cTpaHe, OCTpPO OIIyIIAeTCs
OTCYTCTBHC 3aKOHOJIATEIBHOM 0a3bl B 00JIACTH aKBa-
kyneTypbl. IloaroroBka ¢enepanpHoro 3akona «0O0
aKBaKyJBType» TMPOUCXOAWT KpaiHe MEIJICHHO.
B pesynbrare BO3ZHUKAIOT CIIOKHOCTH C BELDKUBAHUEM
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CYIIECTBYIOIINX M OpraHM3allieil HOBBIX PHIOOBOJ-
HBIX X03sCTB. B yacTHOCTH, cAepKUBAETCs CO3IaHUE
30HAJIBHOW CTPYKTYPBI (PYHKITMOHHPOBAHUS CAIKOBOM
aKBaKyJBTypBl, OTYETO CTpaHAa MOXET IOTepsTh
HMEIOLIMECs B HACTOSIIEE BPEMS IPHOPHUTETHI.

HecomueHnHo, co3gaHue COBpEMEHHOM 3aKOHO-
JarelbHON 0a3bl M yKpeIlyIeHHe HOPMaTUBHO-TEX-
HOJIOTHYECKOH OCHOBBI aKBaKyJIbTypbl obecriedyar
HEO0OXOIMMBbIe yCIOBHSA JJIS NalbHEHIIETro ee pas-
BUTHS. DTOMY COIEHCTBYIOT (hOPMUPYIOIINECS HO-
BBI€ CONHMATBHO-I)KOHOMHUYECKHE YCIIOBHS, II0-
TpeOHOCTH PBIHKA B CBEXEW PHIOHOW MPOXYKIHH
(0coOeHHO nenMKaTeCHBIX BHIIOB) U COUYCTAHHE
OTPOMHBIX BOJHBIX PECYPCOB C ONarompusTHHIMH
MPUPOIHBIMH YCIOBUSIMHU.

B Kapenuu He TOJNBKO Ha3BaHHBIE YCJIOBHUSI HaXo-
JSITCSL B CaMOM OJIarompusiTHOM —COYETaHWH, HO
Y UMEETCS 3HAYUTENbHBIM pe3epB UIsl AalbHEHIIero
pa3sBUTHS CaJKOBOM aKBaKyJlbTYpbl. B Hacrosmiee
BpeMsi CaJIkOBOE PHIOOBOJCTBO B pecITyONHKe B OC-
HOBHOM 0a3upyeTcss HA BHYTPEHHHUX IPECHBIX BOJIO-
emax. Mopckue e pecypchl IPaKTUIECKH HE HCTIONb-
3ytoTcs. OOImee MPOU3BOICTBO PHIOHOHN ITPOMYKITHH
B CaJKOBBIX XO3siicTBax benmoro mopst cocraBiser
okosio 100 1. Ombit e Ounnsianun, Hopeeruy, [Be-
MK MOKa3aJ, YTO B MOPCKUX BOJIAX MOXKHO BBIpAIIH-
BaTh COTHH THICSY TOHH IIEHHOUM PHIOHOHN MPOIYKIIUH
1 9TO 3TO 3KOHOMHYECKH BBITOTHO.

Hns Kapenuu pe3epBoM SBISIOTCS HE TOJBKO
elIe HEOCBOCHHBIE MTPECHBIE BOJIOEMBI, HO IJIaBHBIM
obpaszom benoe Mope ¢ ero yHUKaIbHBIMH MPUPOJI-
HBIMH YCJOBUSMHU. OTO OOYCIOBIEHO TEM, WTO,
B OTJIMYHE OT JIPYTHUX apKTHYECKUX BOIOEMOB, be-
Joe Mope ci1ab0 CBS3aHO C OKEaHOM, BOJOOOMEH
¢ bapeHrieBEIM MOpeM OTpaHWYeH y3KHM W HerTy-
0okuM ropioM. B To ke Bpems benoe mope momy-
qaer OFpOMHLII/I OeperoBoll CTOK, B CpElHEM paB-
upii 215 km® (komebanms or 130 10 360 xnm’). [pu
3TOM CBO€OOpa3HOe CTpOoeHHe OeperoB W JHA, IH-
HaMHWKa TEYECHUM, KOHTUHEHTAJbHbIA apKTUYECKUI
KJIMMAaT, CMSTYCHHBIN ONM3KUM TEIUIBIM TEUCHHEM,
A pan apyrux (akTopoB 0OyCIaBIMBAIOT OPHTH-
HAJILHOCTH 00JTMKa (GIOpHI U BayHbI co crenuduye-
CKMMHU OeJOMOpCKMMHU depTamu. Bce 310 ompene-
JsieT 0COOEHHOCTH (DYHKIIMOHUPOBAHHS IKOCHUCTE-
mbl bestoro mops [1], [6], [5] u ap.

[lnomazns bemoro mMopst — okono 90 ThICsd KM?,
cpeaHsis nryouHa — 67 M, MakcuMabHast FJIy6I/IHa -
350 M. O6BeM BOTHOMN Macchl — 6 THIC. KM . HpOTH-
KEHHOCTh OEperoBoil JIMHHU B KapeIbCKOH YacTH
Mopsi — Oosee 850 km. bepera Oonbieli 4acThio
BBICOKHE, CKAaJIHACThIe, C BEChbMa MPHIYLITUBBIMA
¢dopmamu. Kapennckuii 6eper benoro mopst u3pesan
MHOTOYHCIICHHBIMH 3aJIMBaMH, YTO elle Oojee yc-
JoXHSET crenuuaHocTh ero 3kocucremsl. Coe-
HOCTh BOJl B NMPUOPEKHOIN 30HE COCTABISAET OKOJIO
20 %o, k mEeHTpy OacceiiHa OHA YBEJIWYHBAETCS JIO
30-34 %o. AHaJIOTHYHBIM 00pPa3OM COJEHOCTH M3-
MEHSETCSl OT TMOBEPXHOCTH KO JHY W C IOTa Ha Ce-
Bep. CopepkaHue KHCIOpOna OOBIYHO BBICOKOE,
XOTSI YETKO HAaOIFOaloTCs CYTOYHBIE M CE30HHBIC
KojeOaHus. AKTHBHAs peakuus BOIABI B NPUYCTbE-

BBIX y4acTKaX pek o0buHO cnabokucnas (pH — 6,2—
6,8). TTo Mepe yaanmenus ot 6eperoB BOIBI IIPHOOpeE-
TaroT mienoyHoit xapakrep (pH — 7,8-8,5). Conep-
JKaHUE JIETKOOKHUCIIIEMON OpPraHWKH Yalle BCEro
HEBBICOKOE, MIEPMaHraHaTHAs OKUCISIEMOCTh KOJICO-
nercsa B mpenenax 1,5-7,0 mrO,/n. O6s4HO ee Be-
JIMYMHA K [EHTPY MOps yMeHbIaercs. Takas nuHa-
MHUKa KOJNUYECTBCHHBIX TOKa3arenell JIerkKo OKHC-
JSIEeMBIX BeEUIECTB OOYCJOBJIEHA WX BBICOKHM CO-
nepxkanueM B peuHoM ctoke ([TO — 10-30 mrO,/m).
HutparHpiif a30T B MOBEPXHOCTHOM CJIOE€ BOJIBI Jie-
TOM OOBIYHO OTCYTCTBYET, TaK KaK HCIIOJIb3YETCS
BojopocisMu. Ha riyOuHe u 3uUMO#l ero comepika-
uue Bospactaer 10 40-100 mrN/m®. Hurpursi
TaKXe 4Yalle BCEro OTCYTCTBYIOT MM COJACpIKAT-
Cs_ B OYCHb HE3HAYMTCIBHBIX KOTHYCCTBAX (mo
2,5 MrN/m°®). AMMoHmiiHEIH a30T mocTymaer B be-
JI0€e MOpE IIABHEIM 06pa3oM ¢ peuHBIM CTOKOM (60-
nee 100 MrN/m®), mMoITOMY K LEHTPY MOpSI €ro co-
nepxanne cokpamaercst B 20-30 pas. Munepais-
HBl  (pocdop B MpUOPEKHBIX BOAAX CONEPIKUTCS
B HE3HAUNTEIbHBIX KommuectBax (1-10 mrP/md),
K IIEHTPY MOPsI €T0 copepkaHue Bo3pacraeT B 5—10
pa3. Kpemuuii B benom mope He numuTHpyeT pas-
BUTHE Bojiopoceit [2], [3].

CusibHBIA TIOTOK COJIHEYHOH pajgvanuu U 00Jb-
1I0€ KOJMWYECTBO TMOCTYMAMONIEH C PEUYHBIM CTOKOM
opranviku (6omee 6 MIH T B TOI) 00ECIIEUHBAIOT
MHTCHCHBHOE pa3BUTHE (UTOMIaHKTOHA. Ymcien-
HOCTh (bHTonnaHKTOHa B HEKOTOPBIX paifloHax Mops
nocruraer 140x10° xn/m® npu 6romacce 7232 rim’®
(MuMeBbIC [UIAHTALMN) IPU KOJ‘Ie6aHI/I$IX CPeIHUX
HOKa3aTeJIeI/I gHMCIIa KIETOK OT 9,2x10° kn/m® 10
140%x10° xn/m® mpn JUHAMMKE GHOMACCHI B npene-
max 0,114 - 0,23 r/M [10], [6] u mp.

Buomacca 3001U1aHKTOHA, TIO MarepuaiaM pas-
HBIX aBTOPOB, B 3aBUCUMOCTH OT CE30HA, Tofa, pai-
OHa MCCIIEeIOBaHUS U TIyOMHBI BooeMa Koyiebanach
or 1,7 no 322 mr/m®. MakcumanbHas 6HOMacca
300ITaHKTOHA B Gacceifne gocturama 400 mr/mC.
B Onexckom 3anuse B 2004 rony ouomacca JeTHe-
ro 300ImIankToHa 6su1a 469 mr/m® [12], [13] u mp.

JloHHBIE JKUBOTHBIE TakKXe paclpeaessIFoTCs
BEChMa HEPAaBHOMEPHO. buomacca ux konebnercs
or 0,3 no 81,4 r/m PH M3MCHCHHAX YHCICHHOCTH
or 88 b1 (6] 3504 5K3./M° [4], [11] u mp.

OCHOBHBIMH TIPOMBICTIOBBIMH BHUJaMH PBHIO
B besiom Mope SIBISIOTCS Cenb/ib, HaBara, KOpPFOII-
ka, cemra. B 1998-2002 romax moObrya pHIOBI
U IPYTHX MOPEIPOAYKTOB B KapelbCKOH dacTu
Benoro mops konebanack or 1653 no 2500 T, yto
B2 paza Hmxke ynmoBoB Havdama 1990-x romos.
B pesynbrare mopepHuzanuu ¢uioTa, U3MEHEHUS
YCIIOBUH TTPOMBICIIA U COIIMAIIBHOM Cpelibl HAMETH-
Jach crnabas TEHJCHIHS K YBEIHYEHHIO 00HhEeMOB
NOOBIYM  PBIOBI U MOpenpoaykroB. Tak, eciu
B 2001 roay Obuto m06bITO 1653 T, TO B 2002 roay
3TOT MmoKazaTenb Beipoc 10 2500 T.

I'maponoro-ruipoOXuMUIECcKie OCOOCHHOCTH
BoJ bemoro Mopst onpenensioT He TOJBKO ero mpo-
JOYKIMOHHBIE BO3MOXXHOCTH, HO M TPOCTPAHCTBEH-
HYI0O HEOJHOPOJHOCTh paclpe/ielieHHs PaCcTHTEINb-
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HBIX W JKHBOTHBIX OpraHm3MoB. Oco0oil HEOTHO-
POAHOCTBIO TaKOTO Pa3MEIICHHS XapaKTepU3YIOTCS
Boftopociu. Tak, pykychl OOBIYHO 3aHUMAIOT BEPX-
HIOIO ¥ CPEIHIO0 JINTOpaNb, IaMUHApUS U aH(EITb-
nus — cyOonuTopanbHyr 30HY. [lo naHHBIM
O. A. Ilpounnoit [7], momynsuuu Bomopocieii be-
JIOTO MOPSI UMEIOT HOpMalibHOe pasButHe. CpeHsis
TUIOTHOCTh TIOKPBITHSL BOJIOPOCIISIMU JTHA COCTABIIS-
et B ocHoBHoM 50-70 %, a cpenusis Ouomacca ¢y-
KOMJIOB B Da3HBIX paiionax kosebnercst ot 5,3 10
11,9 xr/m°. TlpuBeneHHBIE BHIINIE MaTEPHAIBl IO
300IUIAaHKTOHY M 3000€HTOCY TaKKe XOPOILIO HJILTIO-
CTPUPYIOT TPOCTPAHCTBEHHYIO HEOIHOPOTHOCTH
JKUBOTHBIX OPTaHH3MOB.

KauectBennomy coctaBy ¢aynel benoro mops
CBOIMCTBEHEH CMeMIaHHBIA XapakTep. OOBIYHO BHI-
JEISIOTCS HECKOJIBbKO Ouoreorpaduieckux TPyl
Hanbonee MHOTOYMCICHHONW TPYIIION SIBISETCS
apkruueckas (6onee 80 %). B stoit rpymime npeob-
JafalT BEICOKOoapkTHUeckue (opmbl. Hampumep,
U3 peI0 — HaBara W caiika, u3 MOJUTIOCKOB — Bela
nowaja-zemliensis u apyrue. Hapsay c apkrude-
ckumu (opmamu, MEHbIas 4acTh (ayHsl bemoro
Mops (1o 23 %) npencrasieHa 6opeanbHBIMU (HOp-
Mamu. Cpequ HUX MOXKHO Ha3BaTh CEINbICH, TPECKY,
moitrockoB Cyprina islandica, Neptunea despecta
typica u apyrux.

[IpocTpancTBeHHas HEOAHOPOAHOCTH pa3Merie-
HUSI 1 COBMECTHOE CYIIECTBOBAaHHE B OJHOM BOJO-
eMe NIByX Ha3BaHHBIX (GopM (ayHBI, pa3TUIHBIX I10
YCJIOBHSIM OOWTAHUS, SBISCTCS OTHOW W3 0COOCH-
HoCTel 3kocucTeMbl bemoro mops. Jlpyroit ocoben-
HOCTBIO OCIIOMOPCKO¥ (hayHbI SBISCTCS HaIHUNE
B HEll BUJIOB C Pa30pBaHHBIM apeajioM. DTo, Ipexe
Bcero, OopeanbHBIE BHIIBI, KOTOPHIX B berom mope
HacuuThiBaeTcst okono 60. Cpeny HUX MOXXHO OTMe-
TUTh Ha3BaHHBIX paHEe MOJLITIOCKOB. B MeHbIeM
qrciie cpey BUIOB C Pa30pBaHHBIM apeajioM Ipe-
CTaBJICHBI BBICOKOAPKTHYECKUE (DOPMBI. DTO MHU3H-
na, apkruueckuii momtrock (Portlandia arctica), ra-
Mapakantyc u apyrue. Hapsay c stum, B benom
MOpEe BBISIBIIEHBI HECKOJBKO TPEICTABUTENEH THXO-
OKeaHCKO# ¢ayHbl [1], B TOM 4YHCIIe aKKIMMaTH3HU-
poBaHHas TopOy1IIa.

HazBannbie ocobeHHOCTH 0eIOMOPCKOH (hayHBI
00YCIIOBJICHBI yCJIOBUSIMH T€0JIOTUYECKH MOJIOZIOTO
benoro mopst, koTopsie chOPMUPOBAINCEH B PE3yih-
Tare MHOTOYUCIICHHBIX OJIeZiIcHEHUM Ha EBporei-
ckom CeBepe, CyIIECTBOBaHUS XOJNOAHOTO Moib-
JueBoro Mops u temioro Jlorapuaosoro mops. Ilpu
3TOM CIIelyeT YYUTHIBATh OCOOEHHOCTH CaMOi KOT-
TOBUHEI beroro Mopsi, ropiio KOTopoi He crmocobcT-
BOBaJI0O MHTEHCHBHOMY BOJOOOMEHY C CEBEpHBIMH
BoJloeMaMu. B wacTHOCTH, CitaObIit BOJ0OOOMEH C ce-
BEpPHBIMH MOPSMH MOT CHOCOOCTBOBaTh COXpaHe-
HUIO XOJIOJHOBOJIHOW HOJILAMEBON (ayHBI B Oelo-
MOpCKHX TiryOuHax. M3pe3aHHOCTh OeperoBoi -
HUH, HATMYME MHOTOYHMCIICHHBIX 3aJIMBOB, pa3HO00-
pasue OMOTOMOB, pa3INYHbIE TEMIIEPATypHBIE YCIIO-
BUSI, I3MEHEHHE COJICHOCTH TaKKe CII0COOCTBOBAIIH
COXpaHEHHIO apKTUYECKOW HMOIBIANEBON U OOpealb-
HOW JIOTApUHOBOH (hayH.

Kparkwuii 0630p mpupoaHbix ocobenHoctel be-
JIOTO MOpA yOEAUTENbHO MOKa3bIBAET, UTO OEIoMOop-
CKasi BOJTHAS IKOCHUCTEMAa BeChbMa MEPCIIEKTUBHA IS
pa3BUTHS aKBaKyJIbTyphl. OcoOeHHO OnaromnpusTeH
JUIL CaJKOBOW aKBaKyJIbTyphl KapelbCKUil Oeper
BenoMopss, ucnenpeHHblii MHOTOYHCIIEHHBIMU 3a-
JIMBaMU C ONPECHEHHOW Mopckoil Bomoi. Eie onHa
0COO0eHHOCTH bemoro Mopsi — 3T0 BO3MOXHOCTh HC-
MOJIb30BaTh ISl aKBAaKYJBTYPBI TIpENCTaBUTENEH
apKTUYECKOH M OopeanbHON (ayH, MOPCKHX H TIpe-
CHOBOJIHBIX COOOIIIECTB.

Jns opraHu3anuu CcaaKOBOM aKBaKyJBTYpbl Ha
Benom Mope u B ero OacceliHe 11en1eco00pa3HO HC-
MIOJIb30BAaTh TPEXITAMHYIO 30HANBHYIO CHCTEMY €€
¢byukimonuposanust [9]. OgHako, y4uThIBas 0CO-
ocaHOCTH benmomMophs, BO3HHKAeT HEOOXOAMMOCTH
BBECTH HEKOTOpPBIE KOPPEKTHUBBI B pa3MEIICHHUE
KOMITOHEHTOB TIPEI0KEHHOM CHCTEMEI.

KoHneuHo, Kak U B JIPyrUX 30HaX, B OEIOMOp-
CKas CHUCTEeMa CaJKOBOM aKBaKyJIBTYPhI JOJDKHA
OBITh TpWBS3aHA K KOHKPETHOMY CEJIEKI[MOHHO-
reHetuueckomy HeHtpy (3tam 1). Takoii neHTp mo-
JKEeT OBITh COBMEIIEH ¢ pabdoTaMy IO JIPYrUM Ha-
MPaBICHUSAM aKBaKyJIbTYpbl, HallpUMEpP, C MacCT-
OWIIHBIM JIOCOCEBOJCTBOM (Cemra, KymiKa, KHKyd,
ropOy1ia u Jp.), ¢ 03epHBIM TOBAPHBIM PHIOOBOICT-
BOM (JIOCOCEBBIC, CUTOBBIC, KaproBbie). Pa3sMecTUTh
ATOT LIEHTp Hambojee Ienecoodbpasno B Kapenwn,
HMMEIONICH OOJIBIIION ONBIT B OPraHU3aIUU CaJKOBOM
aKBaKyJBTYpHI, B CO3IaHUN O3EPHBIX TOBAPHBIX XO-
3SICTB U BOCIIPOU3BOJICTBE PHIOHBIX 3amacoB. [Ipu
ATOM CIIeJyeT yYUTBIBaTh, YTO Pa3HOOOpAa3HBIN CO-
ctaB uxtuodaynsl B Bonoemax Kapenuu Gyner cmo-
COOCTBOBAaTh HCIIOJIb30BAaHUIO B aKBaKyJIbType «Me-
CTHBIX» BUJIOB PBIO (IIPECHOBOIHBIH JIOCOCH, CYIaK,
Jeu, curu). B 4acTHOCTH, Takod IEHTP MOXKHO
pa3mecTuTh Ha KeMckoMm pwrIOOBOJHOM 3aBoje,
a TaKXKEe B O3EPHO-PEUHBIX cHCTeMax Oacceiina be-
soro Mopsi, OHEeKCKOTo 03epa U T. 1. B cenexkunon-
HO-T€HEeTHYeCKoM IeHTpe (3Tam 1) Bcro paboty 1o
(OpPMHPOBaHMIO MAaTOYHOTO CTaJa MOXKHO MPOBO-
IUTH B OacceiHax, JTOTKax W Aaxke B mpymax. Cos-
JIaHHAS! TIPOAYKITUSI MOXKET Pean30BBIBATHCS B BHIIE
AIIMTHBIX TIPOU3BOAUTENEH, OIUIOOTBOPEHHOW HK-
pBl Ha pa3HBIX dTalax pa3BHBAIOIIErOCs dYMOPHOHA,
MOJIPAIICHHBIX JTMYUHOK, MaJbKOB U 00Jiee KPYITHOM
MOJIOZN TSI TajbHEHINEeTo BhIPAIIUBaHUS 1TOCAI04-
HOTO MaTepualia B CICIUAIBHBIX MUTOMHHUKAX. XO-
4geTrcs 0c000 MpeaynpeauTb PIOOBOIOB, UTO IEpe-
BO3Ka PHIOHON MPOAYKIMH HEIOMYCTHMa BO BpEMsI
BBICOKOW YYBCTBUTEIILHOCTH OpPTaHM3MOB K OKpY-
Xaromei cpene (ractpynsnus, TudQepeHInpoBKa
OpraHoB, MIEPEX0/] Ha TIUTAHKE U T. JI.).

[IuTOMHUKK A BBIpAIIMBAaHUS MOCAJIOYHOTO
MaTepHualia Ienecoo0pa3sHo pa3Mmemarb B 03€pHO-
PEUHBIX CHCTEMaxX WIM B NPUYCTHEBBIX YYacTKax
pek B cmaboconenoit Bomge (dTam 2). M3BecTHO, 9TO
BCE MPOXOAHBIC JIOCOCH HAa4yaJlo >KU3HEHHOTO IMKJIa
MIPOBOJIAIT B MPECHOBOIHBIX BOJOEMax. MoJos ke
panykHoi Qopenu ycneurHo pasBuBaeTcs B ciado-
COJIEHOU BOJIE.
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CesleKIHOHHO-TeHe THYeC KU LeHTP
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Cxema opraHu3aliy caJKoBOi akBaKyJIbTyphl Ha bemom Mope 1 B ero Gacceiine

B cBs3u ¢ TeM, 9TO TpeOOBaHUS PHIHKA MOTYT
U3MCHATBCS, CO3/IaBaeMble IMTUTOMHUKH JOJIKHBI
OBITh TIPUCIIOCOOJNICHBI ISl BBIPAIIMBAaHUS Pa3HO-
pa3MepHOro W PasHOBO3PACTHOTO MOCAJIOYHOTO Ma-
Tepuana. [lJis 3TOro B KaXKJI0M IMUTOMHHUKE IIEJIECO-
00pa3HO UMETH HE TOJIBKO CaJKOBbIE KOMITJIEKCHI, HO
u Oacceitapl. [loctymaronryro B OaccedHBI BOAY
MOYKHO TIOJIOTPEBaTh U TEM CaMbIM YCKOPSITh POCT
Monoau. [IpuMeHeHne momorpeBa BOAbI B Oacceid-
HaX TO3BOJISIET MONIyYaTh Pa3HOPa3MEPHYIO MOJIOIb
OJIHOTO Bo3pacTa. B cangkax ke pasMepHBI cOCTaB
MoJionu Oojee 4eTKOo OOYyCJIOBIEH €€ BO3pPacTOM.
[TomydenHast MpOAYKIHUS peaau3yeTcss Ha CaJKOBbIC
(hepMBI TS TOTYICHUS] TOBAPHOU PHIOHL.

@depmbl U BBIpAlIMBaHUS TOBAPHOW PBHIOBI
B CaJKaX MOTYT CO3/1aBaThCsl B MOPCKHX 3allUBax
(sram 3). KoneuHo, HE MCKITIOUACTCS BO3MOKHOCTD
(opMuUpOBaHHUSI WX B O03€PHO-PEYHBIX CHCTEMaXx.
g cozganus ToBapHBIX (pepM HEOOXOIUMO HYETKO
ompenenuTh WX (YHKINOHAIBHBIE BO3MOXXHOCTH
1 00s13aTeIbHO  pa3paboTaTh PHIOOBOAHO-OMOIOTH-
yeckoe 00ocHoBaHMe. KoHeuHo, He0OX0IUMO MOTy-
YUTHh TOJOKHUTEIBHOE pelIeHNe TOCYIapCTBEHHOU
9KOJIOTMYECKOH JKCIIEPTH3Bl Ha (OPMUPYEMOE XO-
3s1icTBO. PhIOHAS mpoayKIusi peanmsyercs B yCIo-
BHSIX PIHOYHOM SKOHOMHMKH.

OnbIT 3apy0eKHBIX CTPaH MMOKa3bIBAET, YTO BTO-
po¥ M TpeTui ATamnbl 30HAJLHON OpraHU3aluy Caji-
KOBOUW aKBaKyJIBTYphl B belmoMopbe MOTryT OBITH CO-
BMemIeHbl. llpn coBMemeHun MUTOMHHKH pa3Me-

IIal0TCI B YCTHEBOM WM B TMPUYCTHEBOW YacTh
03EPHO-PEUHON CHUCTEMBbI, a ToOBapHas Qepma —
B 3aJIMBE JTO ke cucTeMbl. [IpakTudecku pasmec-
TUTh CaJKOBBIE KOMILIEKCHI MOXKHO B OacceiHax
BCeX pek, Bnaaarommx B bemoe Mope, xors mpen-
MMOYTEHHE CIIeyeT OTHaTh CeBepO-3amagHoMy o0e-
pexbto benoro mopst.

CaznxoBoe ppIOOBOACTBO Ha bermoM mMope Moxker
COYETaThCs C MPOMBIIIIJICHHBIM BBIPAIIIMBAHUEM JIPY-
IMX BHJIOB THIPOOMOHTOB. B 3TOM HampaBieHUU
0COOEHHO TIEPCIIEKTHBHON SIBISETCSI OpTaHH3AIs
¢openeBo-muaueBbIXx ¢epM. [Ipu TakoM codeTaHum
MOXET CYIIECTBEHHO COKPAaTUTHCS OTPHUIATEILHOE
BO3/eHCTBHE (POPEICBOICTBA HA OKPYIKAIOIIYIO Cpe-
Iy. Muguu, sSBIsisach GUIsTparopaMu, OyIyT UCTIONb-
30Barh ISl CBOEH JKM3HENESTEIHHOCTH OOJBIIYIO
YacTh OPraHUYEeCKUX KOMIIOHEHTOB OCTATKOB ITHIIIH
dopenmn U ee KOHEUHBIX TPOMYKTOB MeTaboim3Ma.
HeOomnbime cankoBbie X03SHCTBA MOTYT CTaTh IPH-
BJIEKaTeIbHBIMHE JIIS TypHucTOB. Ha nx 6aze BO3MOXK-
HO OPTraHU30BaTh OTIUYHYIO PHIOAJIKY.

[To marepuanam MHOTMX HCCIEAOBATeNeld, Ha
Benom Mope B cagkax MOXXHO BHIpAIIMBaTh HE Me-
Hee 10-20 Teic. T peIOHON mpoaykuuu. JlocTrxe-
HUIO 3TUX OOBEMOB OYIYyT CIIOCOOCTBOBAThH JTOCTa-
TOYHO BBICOKOE Ka4eCTBO BOJHOM CpeEbl, €€ HEBBI-
COKas COJICHOCTh B MPHOPEKHBIX pailoHaX Mops
(4r0 cTUMYIHMpPYET POCT PBIO MO CPABHEHHIO C ITpe-
cHbIMH BogoeMaMu Ha 15-20 %), naguure cBoOOI-
HO# paboueii CHITbI, OM30CTh PHIHKA U T. 1.
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OnHako pa3BUTHE CaJKOBOW aKBAaKYIBTYpHI, IO-
MHUMO TOJIOKHUTEIBHOTO 3 (deKTa, COMPSHKEHO C HEe-
M30€)KHBIM OTPUIATEIHHBIM BO3/ICHCTBHEM HA BOJI-
HBIE PKOCUCTEMBI. [Ipy QyHKIIMOHNPOBAaHUH CaIKO-
BOI aKBaKyJBTYPBI B BOJHYIO CPEIy IOMaJalT OC-
TaTKA KOpMa, BBIZICTIEMbIC phIOaMu (DEKaIMd U OT-
TOpraeMble KOHEYHBbIE TPOJYKTHl MeTaboyn3Ma.
B pesynberare ux tpancopmanuu B BOZHOU cpele
00pa3yloTcsi TPOAYKTHl paclaja, OKa3bIBAIOIIUE
OTPHUILIATEIIPHOE BIIMSHUE Ha Ka4€CTBO BOJHOM Cpe-
mel (coemmuenus docdopa, azoTa u Ap.) U oOIIEe
COCTOSIHME JKOCUCTEMBbI. UTOOBI BOBpeMsl Npeay-
MpEeIUTh HETaTUBHBIE BO3JEUCTBUS, TMPOLECC
(DYHKIIMOHUPOBAHUS CaJKOBOM  aKBaKyJIbTYPbI
JIOJDKEH COTPOBOXKATHCS SKOJIOTHYECKHUM MOHH-
TOPUHTOM COCTOSTHHSI BOJHOUM CpeIsl W JKOCHCTE-
MbI B 11eJIoM. Heo0xXoauMocTh MOHHTOPHHIOBOTO
COTIPOBOXICHHUS paboOT IO aKBaKyJbType Obliia OT-
MeueHa Ha X MexIyHapoJHOH Hay4HO# KoHQe-
pernun  «[IpoOnempl W3ydeHWs, pPaMOHAIHLHOTO
UCTIOJNB30BaHUSI U OXPaHbl MPUPOJIHBIX PECYpPCOB
benoro mops» [8].

B 3aximouenne criemyer OTMETHTBH, YTO, Hapsmy
C IPECHOBOAHBIMU BOJOEMAMHU, MMEIOTCS LIMPOKHE
BO3MOXXHOCTH JUJISl Pa3BHUTHS CaJJKOBOI aKBaKyJIBTYpbI
Ha bermom mope. OO 3TOM CBHIETENBCTBYIOT KaK MpH-
pomHBIE YCIOBUS benomMopbs, Tak W COIMAIBHO-
SKOHOMHUYECKOE COCTOSIHHIE ATOTO pernoHa. bonpmmH-
CTBO MCCIIEIOBATENEH CUMTAIOT, 4TO Ha bernoM mope,
OCOOEHHO B €r0 CeBepO-3allaJHON JacTH, MOYKHO BBI-
pammmBarh B cagkax g0 20 ThIC. T pIOHOH MPOXYKIIUH.

OCHOBHEIM TIyTEM CaJKOBOTO PHIOOBOJCTBA Ha
benom Mope NOKEH CTaTh 30HAIBHBINA MPHHIUIT
OpraHM3aluy XO3AWCTBEHHOM JAESATEIbHOCTH, IIO-
3BOJISIFOIIAN COYETaTh BBIPAIIMBAHKE ITOCAJTOYHOTO
Marepuajia B MPECHBIX BOAAX M MPOU3BOJCTBO TO-
BapHOU pbhIOBI B MOPCKHX BOAAaX. DTOMY CIOCOOCT-
BYIOT NPHPOAHBIE ocobeHHOCTH bermomopes: orpa-
HUYEHHas CBsA3b benoro Mops ¢ XOIOZHBIMHU
¥ OY€Hb COJICHBIMH BOJIaMHU CEBEPHBIX MOPEW U Ha-
JIMYME ONPECHEHHBIX ICTyapUEB MHOTOYHMCICHHBIX
pek aToro OacceitHa.

OnHako MUPOKHE BO3MOXKHOCTH HCIONb30BA-
HUS BOJIHBIX pecypcoB bemoMopbs B prIOOX03SHCT-
BEHHOM OTHOIIEHHH OyAYyT OIpPEIENATh PACTYIIYIO
AHTPOIIOTCHHYIO HArpy3Ky Ha 3KocucteMsl. I1oaTo-
My TJIaBHBIM YCIOBHUEM JaJIbHEHIIEro YCHEIIHOTO
pa3BUTHS PHIOHOTO XO3sHCTBa Ha bermoM mope, Kak
u B npyrux perunoHax Empomeiickoro Cesepa, cta-
HOBUTCS dPPEKTUBHAS 3alITa BOAHBIX 3KOCHUCTEM
U UX OHOJOrMYECKHUX PECYpPCOB OT HEraTUBHOIO
BO3JIECHCTBUA MHTEHCUMBHO Pa3BUBAIOLIEHCS CaJIKO-
BOW aKBaKyJIBTYypHI. 3aluTa BKIIIOYACT B CEOs KOM-
IJIEKC MEPONPUSITHM, HAIpPaBICHHBIX HA COXpaHe-
HUE NPUPOJHBIX KAYeCTB BOJHOU Cpelbl, UCIOJb-
3yeMo# B CaakoBOM pbeIOOBojacTBe. IIpu ocBOeHUHM
30HaJIBHOM CTPYKTYpBl OpraHU3alud CaJAKOBOH ak-
BaKyJIBTypbl 3TH MEPOIPHUATHSA BKIOYAIOT B cebs
cienytomiee:
® HayyHYH OLEHKY BO3MOXHOCTEH HCIIOJIb30Ba-

HUS B PHIOOBOJICTBE MOPCKHX W TIPECHOBOIHBIX

BOJIOEMOB C YYETOM HX SKOJIOTHUECKOM EMKOCTH;
e 00s3aTeNbHYI0 Pa3pabOTKy OHOIOIMYECKOrO

000CHOBaHUS MPHU CO3aHUU KAKIOTO KOHKPET-

HOTO cagkoBoro xossiicrsa (PBO);
® MOHHUTOPHHIOBOE CONPOBOXJEHUE (DYHKIHO-

HUPOBAHUS CaJKOBBIX XO3SUCTB (PKOMOrHYE-

CKHi MOHUTOPHHT);

e pa3pabOTKy KOHKPETHBIX MEpOIPHUSTHH TIO0
COXPAHEHUIO BOJHBIX SKOCHUCTEM OT BO3MOXK-
HBIX OTPULIATENIbHBIX BO3JAEUCTBUM CaTKOBBIX
XO3SHCTB;

® CXETOJIHYIO OIICHKY U MPOTHO3 Pa3BUTHS CaJl-
KOBOTO PBIOOBOJACTBA ISl KaXKJIOTO peruoHa
C YYETOM THUIIa M XapaKTepa BOJTOEMOB.

TakuMm 00pa3oM, pa3BUTHE CaJAKOBOH aKBaKyJIhb-
Typbl B MOPCKUX W TPECHBIX BOAOEMax OyIeT U B
nanpHedeM 3G (eKTUBHBIM TOJBKO TIPH IIpejia-
raeMoM HAay4YHOM ITOJIXO/I€ W HCIOJL30BaHUU CO-
BPEMEHHBIX TexHoioruil. B Hactosmiee Bpems be-
JI0€ MOpE SBIIICTCS MOPCKHUM pPE3epBOM IS JalTb-
HEHUIIIET0 YCIENUIHOTO Pa3BUTHUS CaIKOBOM aKBaKyIlb-
Typsl B Kapenuu.
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PASMHOXEHME PBIKEH INOJIEBKHA
(Clethrionomys glareolus Shreb.) B KAPEJIUU

B crarbe paccMmarpuBaroTCs CpOKH, AMHAMUKA 1 0COOEHHOCTH Pa3sMHOXEHHMS PbDKEH TMoneBKH B Kapenwu, cBi3aHHbIE

¢ oOuTaHMEeM BH/a Ha npeaeie apeana.
KioueBsle cioBa: pebkasi HOJIEBKA, pa3MHOXKEHHE, BO3PACTHBIE TPYIIIBI

B HacTosimee BpeMmsi Ooinblioe 3HaYeHHE Tpruodpe-
TaOT HCCJIEIOBAaHUSI DKOJIOTMU BHUJAOB, BBIICHEHUS
MEXaHU3MOB (DYHKIMOHUPOBAHUS MOMYJSLHH C LIe-
JIBIO YIIPABJICHUS UMH.

Bcecroponnee n3ydeHre OHOIOTHUH TPHI3YHOB, CO-
CTABJSIIOLIMX BMECTE C HACEKOMOSIHBIMU MJIEKOIH-
TAIOIMIMU OCHOBY JIECHBIX TE€PHOKOMIUIEKCOB, HMEET
00JIBIIIOE TEOPETUUECKOE U MIPUKIIAAHOE 3HAYCHHE.

Pepxas mosieBka NPUHAIICKUT K JOMUHHUPYIO-
M Bujaam JecoB Cesepo-3anana Poccun u Kape-
mun. OHa UTpaeT BAKHYIO OMOIICHOTHYECKYIO POJIb,
SBJIASICH OCHOBHOHM JKEPTBOM MEIKUX MU CPENHHUX
XUIIHUKOB, & TAaKXE OCHOBHBIM IPOKOPMHUTEIEM
HAKCOJIOBBIX KJIEIIEH.

MATEPHUAJIBI U METOAUKA

ToneBble wccneAOBaHUS TPOBOAWIKNCL Ha 0Oase
JIamoXKCKOTO TEPHOJIOTHYECKOTO CTallMoHapa, pacro-
JIOKEHHOTO B OKpecTHocTsX A. Kapkky Ilutkspant-
ckoro paiiona PK, Ha roro-BoctounoM modepesxbe Jla-
JIOKCKOTO 03epa, B TeueHue 36 et ero padotsr (1966—
2001 rr). TIpu 5TOM B aHaIM3 BKJIIOUCHBI HE TOJBKO
uccnenosanus asropa (1993-2001), Ho u Marepuas
npeapLTyInX ucciaenoBanuii (1966—-1993).

© Sxumosa A. E., 2008

OTIJI0B 3BEpHKOB IPOBOAMIICS C HIOHS MO aBIyCT
(B HEKOTOpBIE TOIBI — C MapTa IO CEHTAOPH) METO-
JIOM JIOBYIIKO-TMHUK M JIOBYMX KaHaBOK. KarmkaH-
gukn ['epo paccrapmsuucek muausMu 1o 25—-100 51o-
BYIIEK, YMCJICHHOCTh 3BEPHKOB IIPH ATOM ONpeje-
nsutack B k3emrnisipax Ha 100 moBymiko-cyTok. Hc-
MOJIb30BANIMCH JIOBYME KaHABKH JnHOW 30 MeTpoB
U D1yOuHOU 15 caHTHMETPOB C TpeMs JTOBYUMH LIU-
TuHApaMHU. YHCIEHHOCTh OTJIOBJICHHBIX 3BEPHKOB
BEIpakanach B dk3eMIuLipax Ha 10 KaHaBKO-CYTOK.
Bcero orpaborano 2361 kanaBko-cyTok M 71479
JIOBYIIIKO-CYTOK, OTJI0BJeHO 6790 3BephKOB.

HccnenoBanus NpOBOAMINCH BO BCEX OCHOBHBIX
OnoTomax, 3aceNeHHBIX MEIKHMHU MIIEKOIHTAIONIH-
MU B JJaHHOM paiioHe. PerynspHeiMu oTnoBamu ObI-
JIM OXBAYCHBI: COCHAK YCPHUYHBIH, CIBHUK KUCITHY-
HBIH, 3apacTaroiias BeIpyOka (BeTpoBasl W pyOkKa
1977-1978 romoB), JHUCTBEHHOE MEIKOJICCHE, OK-
parHa CesTHOTO JTyTa, eJIbHUK 3eJICHOMOIIHBIH.

[TolimaHHBIC 3BEpBKH PETUCTPHUPOBAINCEH, OIIpe-
IeNscs MX T0J1, BeC, JIMHEHHbBIE pa3Mephl, COCTOs-
HUE TIOJOBOW CHCTEMBI, COACPKUMOE >KEIyIKa.
Bo3pacT JKMBOTHBIX YCTAaHAaBIHMBAJICS IO3JHEC B
1ab0paTOPHBIX YCIOBUAX 1O (PUKCHPOBAHHOMY Ye-
pery, COrIacHO METOJIMKe, MpeaiokeHHon Tymnuko-
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Boii ¢ coaBropamu [10]. JlaHHBII MeTON MO3BONISET
YCTaHABIHMBATh BO3PACT KaXIOTO 3BEpPbKa C TOYHO-
CTBIO JIO JIBYX MecsleB (10 CTEMeHH Pa3BUTHS KOP-
et M,). JIOIONHUTENBHO pacCMaTpHBaIM pPas3BHU-
THE TUMYCa, BeC, NJIUHY Tela, pa3BUTHUE IOJIOBOH
CUCTEMBI U T. [I.

PE3YJIbTATHBI U OBCYX/JIEHUE

[NoreHnman pa3MHOXEHUS PhIKEH TIOJICBKY JIUIIIb
HEMHOTUM MEHbIIIE, YeM TaKOBOW CEpHIX IOJEBOK.
ITo nanueiM H. B. BamenuHoit ¢ coaBropamu [4], B
SIMYHUKE MOJIOJIBIX CaAMOK YHCIIO TIEPBHYHBIX SifIie-
knerok jocturaet 40-50 ThIC., y TONOBO3pENBIX —
oxono 30 Teic. Ha omHOM cpese sW4YHMKA B3pOCION
pa3sMHOXAFOIIEHCs CaMKH MOYKHO YBUIETh A0 20-25
(hOJITMKYIIOB HA PA3HBIX CTAIUIX CO3peBaHus. Takum
0o0pa3oM, 3arac TOJOBBIX KJIETOK MOYTH B THICSIY
pa3 MPEBBIIIACT €r0 PeaIH3aIIHUIO.

O Havame pa3MHOXEHHUS MOXHO CYOUTh II0
CTaJusIM TOJIOBOTO IMKJIAa W H3MEHEHUSM TOHAJ
y HOOBITHIX 3BEPHKOB. B cpenHeli moioce pa3MHoO-
’KeHUEe HauMHaeTCsl B KOHIIEe ampelis, Ha EBporeii-
ckom CeBepe HaOIIOAAIOTCS IPUMEPHO TE XKE CPO-
ku [7], [2], [5]. B Kapenuu ¢ mapra mo mepByo
JCKaay Masi MPOUCXOJUT OBICTPOE YBEIHMYCHUE
JUTHHBI ¥ Beca CEMEHHUKOB M Pa3MepOB CEMEHHBIX
My3bIPbKOB. J[TMHA CeMEHHWKA YBEIMYMBAETCS 3a
ato Bpems ¢ 5.6 1o 12.1 mm, Bec — ¢ 78 mo 745 wr,
nnuHa vesicula seminalis — ¢ 0.6 mo 10.4 mm.
B nanbHeliieM B T€UEHHUE BCETO JIETa CEMEHHUKHU
Y TIPUJATKU Y B3POCIBIX 0COOCH COXPaHSIOT KPYII-
HbIC pa3Mephl, BAPbUPYS B CPABHHUTEIHLHO HEOOJIb-
IIMX Tpeaenax: CeMEeHHHKH B cpeaHeM oT 11.6 mo
12.5 MM u ot 682 mo 917 MT, ceMEeHHBIC ITy3BIPHKH
—ot1 10.3 10 13.9 mm [5].

Jlo MapTa caMKy UMEIOT TOHKYIO MaTrKy cO cla-
00 BBIPRKCHHOW CKJIQJYaTOCThIO, JUIMHA POTrOB
0o0bryHO He mpeBbimaer 10-12 mwm, muamerp — 1-
1.5 mMM. Brarammime 3akpbiTo. SIMYHUKHA MEIKHE,
Bec ux 3-11 mr. B anpene HacTynaer Teuka, a 3aTeM
— O6epemeHHOCTB. [I0TOBOE OTBEpCTHE OTKPHIBAETCS,
Kpasi €ro CHJIbHO MPHUIYXAIOT U MOKPBIBAIOTCS CIIH-
3b0, JMAMETP BIArajuila U POTOB MaTKH yBEINYH-
BaeTcs 10 2—3 u Jaxe 4 MM. MaTka Ha MONepeyHOM
paspese u3-3a CWIBHOM CKJIaM4aTOCTH UMEET 3BE3I-
garyto GopMy, CTCHKH €€ HaOyXaroT M yTOJIIAIOTCS,
JuinHa poroB jpocturaer 20-30 mMm. Bec simunukoB
yBemmuuBaercs g0 20-30 mr, a mocie pomoB — 10
40-70 mr [5]. V GepeMeHHBIX CaMOK MOSBIISIOTCS
JKENThIe Tella, CPEAH KOTOPHIX MOXHO pPa3IN4HUTh
HECKOJIbKO TeHepaIui.

B Jlenunrpajickoii o01acTé pa3MHOKEHHE Ha-
YHHAeTCsl B MoOclenHel nekazne ampens. llepBbie
OepeMeHHbIe caMKu J100bIBaIKCh B Mae [1].

HesnaunTenbHble KoneOaHWsI B CpOKax Hayana
Pa3sMHOXKEHHUS — OKOJIO JBYX HEIENIb — OTMEYajInCh
na Konbckom monyoctpose [6], uto cBs3zano ¢ (e-
HOJIOTHEU BECHBI.

B Kapenuu nepsbie OepeMeHHBbIE CaMKU ObLIH
omioinensl 20 ampens, camas mo3mHss gara — 20
Masi, CPEIHSS MHOTOJICTHSS — 3 Masi. DTO TOBOPHT O

JOBOJIFHO 3HAUUTENBHBIX (C aMIUTUTYIOW OKOJIO
Mecsia) KojieOaHMsAX B CPOKaxX Hayala pa3MHOKeE-
Husi. [logoOHbIe OTKIIOHEHUS CBS3aHBI, OYEBHIHO,
CO CpPOKaMH HACTyIUIEHHS] BECHBI U COCTOSHUEM
KOpMOBOH 0a3bl. B roapl ¢ paHHel IpyKHOH BECHOM
pa3MHOKEHHE HAUYMHAJIOCh Ha 2—3 HEACTH PaHbIIIe,
YeM MpH TO3THEM HACTYMJICHUH BECHBI. DTO MOXHO
OOBACHHUTDH TEM, YTO BECCHHEE HapallUBaHHE Beca —
HEOoOXOAMMOE YCJIOBHE ISl Pa3MHOKEHHS — Ha4H-
HAaeTCs y PbDKUX MOJEBOK TOJIBKO MOCIE CXOfa CHe-
ra, MO3TOMY IO3[JHHE BECHBI NPUBOIAT K 3aEpiKKE
PENPOIYKIIHH.

He MeHbIIeE 3HaUEHNE UMEET YUCIEHHOCTD I1e-
pe3UMOBaBILIETO HaceneHus. IIpu BBICOKOH TIOTHO-
CTH BECCHHEHW MOMYJIALMU Hadalo pPa3sMHOXKEHUS
3amepkuBaeTcs Ooyee ueM Ha Hememto. Cpoku
BCTYNJIEHUS B pa3MHOXKEHHE OTJENbHBIX CaMOK
CHJIBHO BapbUPYIOT.

Tadmuma 1
CpoKHM Pa3sMHOXEHHUsS PBIKEH HONECBKH
B Kapenuu mo gaHHBIM OTIHOBa
B 1948-1972 rogax [5]

IToxazarens | Yucno sier | Kpaiinue natst Cpennsis
Ha6IIIOIIe' MHOTOJICT-
HUH HAS
)IaTa TIIEpBOIro OTJIOBA.
Oepemenrofi 3u- 9 |20.04.60-20.05.65| 03.05
MOBABIIICU CAMKHA
KOPMAMICH 3UMO= 9 10.05.53-30.05.58|  17.05
BaBIICH CAMKH
3UMOBABIIIEN caM-
KH €O BTOPOii 11 |06.06.66-17.06.65| 10.06
0epeMEeHHOCThIO
IMpuOsLIBIX 12 18.05.66-17.06.67| 03.06
OepemenHOi mpH- 9 |13.06.62-16.07.64| 02.07
OBLION CaMKU
KOPMALICH TPy 8 14.06.72-12.07.69|  05.07
OBLION CaMKH
I[aTa IIOCJICTHEro OTJIOBA:
SUMOBABIICTO 14 |18.08.64-12.10.67| 09.09
3BEpbKa
Gepemennofi pu-| 44 17 68 66 98.0058|  04.09
OBLION CaMKH
KOPMATICH TPy 10 |14.09.51-13.10.58| 21.09
OBLION CaMKH

[lepBbie MOJOJbIE TOJEBKH OTJABIWBAINCH B
KOHIIe Masi — Havyasie uioHs (Tabm. 1), HoO MaccoBbIi
BBIXOJ] MOJIOJIHSIKA TPUXOJIUTCSI Ha BTOPYIO MOJOBHU-
Hy HIOHS. B 3TO ke Bpemsi HaOIIONamuch U IMepBHIC
CIly4yau pOXKJIEHUSI BTOPOTO BBIBOJKA.

Bpemsi oxkoH4UaHUsI Pa3MHOXKEHHUS MOMYISUUA
onpenenseTcss NPUObUIBIMU CaMKaMH, MOCKOJIBKY
3UMOBABIIME OCOOM WcYe3aloT B aBrycte. Cpokum
OKOHYAHUS Pa3MHOXKEHHSI OYEHb CHJIBHO pa3iuya-
IOTCSl IO TOJIaM, YTO CBSI3aHO C IUIOTHOCTBIO IOITY-
nauun. IIpu BBICOKOW HMHTEHCMBHOCTH BECEHHE-
JIETHETO Pa3MHOXKEHUS, MPUBOIALIEH K paHHEMY
HACTYILJICHUIO CE30HHOTO THKa YMCIEHHOCTH, pa3-
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MHOKeHHe Tomynsiiuu B Kapenun pesko 3aropma-
JKHBACTCS y)KE B aBrycre. B yCIIOBUSIX MEIJICHHOTO
HApacTaHUSl YHUCICHHOCTH MEPHUOA Pa3MHOKCHHS
pacTATrUBAeTCsl, 3aXBaThIBasi BECh CEHTSOPB.

OO1yt0 KapTHHY pa3MHOXKCHHS MEPE3MMOBAB-
IIUX TOJIEBOK MOXXHO MPOCICAUTH 10 W3MEHEHHIO
quciia OEpeMEHHBIX M KOPMSAIINX caMoK (Tabi. 2).
ITepBblii MUK Pa3MHOXKCHHS MPUXOIUTCS Ha cepe-
JMHY Masi: BCE OTJIOBJICHHBIC CaMKH OCpeMEHHBI
WM KOPMST MOJIOIBIX. B KOHIlE Mas HamedaeTcs
HeOOJBILION CIaa B Pa3MHOKEHHHU B3POCIBIX 3BEph-
KOB (4TO BHIHO IO CHIDKCHHUIO JOJIH OEpEeMEHHBIX
CaMOK U CHI)KCHHIO OTJIIOBAa MOJIOZIBIX BO BTOPOMA
TMIOJIOBUHE HMIOHS), HO B TIEPBOIi JIeKa/ie UIOHS, a 3a-
TEM B Ha4ajie KON U CEPEeIHE aBrycTa pa3MHOXKeE-
HHE BHOBb CTAQHOBHUTCS 0Oojiceé HHTCHCHBHBIM:
B3pOCIIBIC CAMKH TPHUHOCSAT TMOBTOPHBIC BBIBOJIKH.
ITozke umcno OEpeMEHHBIX CaMOK MOCTEIEHHO
CHI)KACTCs, U K Hayally CEHTSIOps TaKOBbIC B OTIIO-
Bax BOOOIIEe He BCTpedarorcs. Takum oOpasom, ce-
30H Pa3MHOXKCHHUS 3MMOBABIIMX PBDKHX IOJICBOK
OXBaThIBACT TOYTH BECh OCCCHEKHBIA NEPHOI U
JUIMTCS C KOHILIA anpesisi — Hayajia Masi [0 CEHTAOPb.
BonbIIMHCTBO TEPEe3MMOBABIIMX CAMOK HMEIOT 3a
9TO BpeMsi HE MEHEE JIBYX BBIBOJIKOB.

Tab6auua 2
VNHTEHCUBHOCTL PAa3MHOXEHHUS 3MMOBABIIKX
CaMOK PBIKed MoNeBKU(CBOMHBIE NJAaHHBIE
3a 1958-1972 roam) [5]

E‘:I % OTHOCHTENIFHOE KOJTH4ecTBO caMok (% oT
ﬁ 21 4 o01ero uucna)
N | g
S22 |E |§ |EzH|E |8E
= 83 1) = T 0 X |® = g
=02 |2 |2 |8g2|g |25
g H= |& |5 |8c&|l5 |sE
g o 2 = 5 ﬁ 2| & 3 =
e} § O o© O
O
mapt | L1l 4 - - - - - 100
ampens| I, 11 | 6 |[16.7(16.7| — - 66.6
Mait | 3 |33.3|66.6| — - - -
] 10 - |70.0120.0| 10.0 - -
Il 15 [13.3(/60.0{13.3| 6.7 6.7 -
HIOHB | 8 - |75.0]125.0 - - -
] 35 - |47.2126.9| 23.1 - 2.8
Il 10 - 130.0120.0| 40.0 |(10.0 -
HIOJIb | 22 - |545(36.4| 9.1 - -
1l 32 - |42.3136.7| 3.3 |16.7 -
Il 41 - |48.7120.5| 10.2 |15.4| 5.2
asrycr| | 18 | - [38.6|38.6| 7.6 76| 7.6
] 18 - |50.0(33.4 - 8.3 8.3
Il 4 - |50.0|25.0 - 25.0 -
CCHT. |
] 2 - - - - 100 -
Il 2 - - - - 100 -
OKT. | 3 - - - - 100 -

Temn pazMHOXKEHHS PBIKEN TIOJIEBKH B OOBIYHBIC
roflbl MOXKHO TIPEIICTABUThL CIICAYIOIIUM 00pa3oM.

[lepBoe crapruBaHWe MPOMCXOIUT B KOHIIE arpems —
Haygajie Mas, pO’KICHUE MOJIOJBIX — B TPEThEH JIeKajie
MecsI1a, BBIXOJ MMOCIENHUX U3 THE3I U pacceleHne —
B ceperHe HUIOHS. JTO TiepBast TeHEepaIIHs.

Bropoe ciapuBaHue MPOUCXOIUT B KOHIIE Masl —
HIOHE, POXKJICHUE JIETeHbIIIEH — BO BTOPOIl MMOJIOBHU-
HE WIOHS — Hadaje UIONs, BBIXOJ U PACCEICHUE UX —
C CepeAMHEI HIOIIA TI0 TIEPBYIO IeKaay aBrycra. Tpe-
THH BBIBOJIOK POXKIACTCS B HIOJIE — aBTyCTE U MOSB-
JIICTCSl B yJAOBaX HAYMHAS C KOHIIA HMIOJS. Y4YacTHe
B3pPOCIHBIX CaMOK B Pa3MHOKEHHH IOYTH ITOTOJIOB-
Hoe. B Mae — utone u3 o0miero 4ucia MCCaeI0BaH-
HBIX B3pOCJBIX CaMOK 0e3 CcIeloB pa3MHOXKEHUS
okazanock Bcero 1.7 %. HeOonbimoe yBennueHue
ATOTO IOKa3aress B aBTyCTe CBSA3aHO, OYEBUIIHO, C
TE€M, YTO BHAMMOCTH IUIAIEHTAPHBIX TSATEH Y PHI-
JKUX TIOJICBOK YaCTO HE MPEBBIIIAET JBYX MECSICB
[8], mosTOMY B rpymmy «0e3 CIIEIOB pa3sMHOKEHHS»
MOTYT IOTaJIaTh CaMKH, POJAMBIINE BBHIBOJIOK B Mae
Y TIOCTIE 3TOTO HEe Pa3MHOXKABIITUECS.

B 1abi. 3 comocraBiIeHO ydacTHe B pa3sMHOXKE-
HUU CaMOK DPBDKEH TIONEBKH B TOABI C Pa3HBIM
YpPOBHEM BEeCEHHEW YHCIECHHOCTH M CTENEHBIO ee
HapacTaHus K oceHu. Ilociie HU3KOH BECEHHEHN uuc-
JICHHOCTU WHTEHCUBHOCTH Pa3MHOXKEHHS B3POCIIOTO
HaceleHust ObliIa HanOOJBIIEH. DTO CBS3aHO C TEM,
9TO OOJBIIMHCTBO 0COOEW MPUHOCHIU B 3TH TOJBI
2-3, a HEKOTOphIe W 4 BBHIBOJIKA 3a CE30H. YJacTHe
WX B pa3MHOKCHWU Ha TMPOTSHKCHUU BECCHHE-
JIETHETO Ce30Ha OBUTO MakcHMMalbHBIM. HaobopoT, B
roJibl BHICOKOM BECEHHEW YUCIEHHOCTH Pa3MHOXeE-
HUE B3POCIIBIX CaMOK OBIIO 3aTOPMOKEHO, MPUYEM
HE 3a CUET sSUTOBOCTH OT/CIIBHBIX 3BEPHKOB, a BCIICII-
CTBHE CHIDKEHUS MHTCHCHBHOCTH Pa3MHOXKCHUS Y
Bcex caMok. OcHOBHas WX Macca fAaBana 1-2 BEI-
BOJIKA 3a JIETO, TO €CTh Y4aCTUE UX B PA3MHOXKCHUU
OBUIO CPaBHUTENHHO HU3KUM. [IpH 3TOM B OBl BBI-
COKOM BECEHHEH YMCIEHHOCTH Pa3MHOXKEHHE IOIy-
JISUY HAYUHAJIOCH MO3[]HEEe OOBIYHOTO. DTO COKpa-
THJIO TIEPHOJ PETIPOAYKIUHU H, CIEIOBATEIbHO, TAK-
ke O0OYCIOBUJIO CHIDKCHHE 4YHCIA BBIBOJKOB Y
B3pPOCIBIX CaMOK.

B Jlanmanackom 3anosennuke T. B. Komkuna
[6] Takxke oOHapy: uila 3HAUYUTEIBHBIC PA3IHYHs B
YKCIIe TIOMETOB, MPUHOCHUMBIX PHDKHMH IOJIEBKAMU
B pa3HbI€ rojbl. B roabl nuka u cieayrouiei 3a HUM
DTyOOKON JIEMPECCHH YHCIEHHOCTH, POXOIUBIICH
Ha (QoHe Heypoxkas ceMsH enu, oonee 75 % camok
JlaBalld IO OTHOMY TToMeTy, MeHee 25 % — o nBa. B
rOJIbl YK€ MOJbeMa YHUCICHHOCTH 3BEPHKOB M XOPO-
IIeT0 ypoXKasik CEeMEHHBIX KOPMOB OOJIBIIIMHCTBO Ca-
MOK TTPUHOCHIIA 2, a HEKOTOPhIE — 3 TIOMETa.

CylecTByeT 3aBHCHMOCTh y4YacTHS B Pa3MHO-
KEHUW OT BPEMEHH POXKIEHHUS MOJOJABIX OCOOEH.
UeM paHbllic POIWINCH 3BEPbKH, TEM OBICTpEe U
WHTCHCHBHEE OHHM pACTYyT W pPa3BUBAIOTCSI, TeM
paHbIlle OHU CO3PEBAIOT M BCTYMHAIOT B Pa3MHOXKE-
HUe. DTO B PaBHON Mepe OTHOCUTCS U K caMIilaM, H
K CaMKaM W HaXOJUT KOCBEHHOE ITOJITBEPXK/ICHUE B
M3MCHEHUM HA4YaJIbHOTO BECa Pa3MHOXKAIOIIUXCS
ocobeii pazHOro BpeMeHH poxjaeHus. 1o maHHBIM
Weanrepa [5], mojgeBKr MaHCKMX BBIBOJKOB Havu-
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HAIOT pa3MHOXaThCs yxke ¢ Beca 12—14 1, nroHbCKO-
ro — 16-19 r, uronsckoro — 20-21 r. [lapamiensHo
3TOMY HM3MEHSIETCS IO y4acTHsl MPUOBLIBIX B pas-
MHOKeHHH. Cpeli MOJOJBIX CaMOK MAaiCKHX BBI-
BOJIKOB, JOCTHIIIHMX JIByXMECSYHOTO BO3pacTa, pas-
MHOXKaJIHCh B cpeaHeM 88,3 % (¢ xojaebaHMAMU 110
romam ot 45 g0 100 %), u3 uronbckux — 76 % (29—
83), uronbckux — 6,8 % (0-10,5) [5].

Taoauma 3
YyacTHue B pPa3MHOXCHHUHU CaMOK pBIXeH
NONEBKH B TOJABl C PAa3HOW HHTEHCHUBHO-
CThIO HapacCTaHUS YHCIEHHOCTH

o= o) T SR = = R
§ = §§ g < B QE 8 = &
25 28| Aog8|25 g
Sod| x2S« |=g83EL
TES5<| 2589 2E88
2 o 2 Es Fo| 253
] L ol K ) =
g S5E8|35exs|8528
E ZESR| 28|22 °8 o
2 ~F2E|2FZE|8F 30
[ - BB 5| Bxagt|Bxg
& & cgEF|deazg|FEE
= 51 —~ = = el S
5 =
<
o [R=) =) [N=)
3 2 > 2 =3 = S
M = = =
8 % g% g%
c | aE|l | aE| | &F
g2 28 28
Q Q Q
=g =i = g
3uMoBaBIIHE maii | 4 100 | 17 | 941 | 6 | 66.6
mionb | 10 | 100 | 18 | 100 | 14 | 714
urop | 26 | 84.6 | 54 | 90.7 | 11 | 72.7
apr. | 16 | 93.7 | 13 | 769 | 2 | 50.0
[TpuOsLIBIE monb | 12 | 500 | 32 | 375 | 7 | 143
PaHHUX BBI- mions | 91 | 64.8 | 78 | 62.8 | 20 | 40.0
BOJIKOB aBr. | 62 | 87.1 | 26 | 84.6 | 15 | 53.3
cenr. | 33 | 364 | 16 | 56.2 | 5 | 60.0
[IpuGsuibIe ABE. —
MO3/{HUX BEI- ) 375| 46 |153| 2.6 59 | 5.0
CEHT.
BO/IKOB

Pa3MHOXEeHHE caMOK MaiiCKOTO W HIOHBCKOTO
MPUIIOAA HAYWHAETCS B HIOHE, HO OCOOEHHO WH-
TEHCUBHO MPOXOJIUT B HIOJIE U aBrycre. B ceHTsOpe
pa3MHOXEHHE TIOCTENEHHO 3aTyXaeT M B OKTIOpe
npekpamaercsi BoBce. [locnennue BcTpeun Oepe-
MEHHBIX M KOPMSIIHUX CaMOK MIPUXOATCS Ha KOHEIl
CEHTSIOpS — HA4ano OKTSIOPS.

Uwncno BBIBOJKOB, KOTOPBIE yCIIEBAET MPUHECTH
3a JIeTO KaXkjas MpuObLIas camMKa, 3aBUCHT OT Bpe-
MEHH €€ POXKACHUSA U MPONOJIKUTEIBHOCTH KU3HHU.
PomuBmimecs B Hadane mMasg W JOXKHBIIKE 0 OCEHU
IpH ONAroNPUSATHBIX YCIOBHUAX MPUHOCAT HE MCHEE
TpeX TIOMETOB, a TOSBUBIIMECS Ha CBET IO3IHEE
WJIM TIOTHOIINE JIETOM — TOJIBKO OJVH WJINW [JBa.
ITpubbLIbIe MO3/IHETO (MIOIBCKOTO) POXKACHUS, SCITH
¥ Pa3sMHOXKAIOTCS B TEKYIIEM Oy, TO JAOT 3a ce-
30H He 0oJiee OAHOTO BHIBOJKA.

CaMI1p1, poAMBIIHECS TIO3/IHEE MIOHS, HAYMHAIOT
pa3MHOXAaTbCsl TOJIBKO CIIEAYIOIEd BECHOM, IOciie
3UMOBKH. boIbIlIasgs 4acTh CamIlOB, POJUBIIAXCS
[I03/IHEE HWIOHA, B TOJA POXKACHHA HE CO3PEBAIOT H

Pa3MHOXAIOTCS TOJILKO CIIENYIONIel BECHOH, mocie
3MMOBKH.

Kak u y 3uMOBaBIIMX CaMOK, HHTEHCHUBHOCTH
Pa3MHOXEHHS TPUOBUIBIX ITOJIEBOK MEHSETCS 10
rofiaM M UMeeT OOpaTHYI0 3aBUCUMOCTb OT BECCH-
HEH TIoTHOCTH Tommyisun [5]. B romsr HU3KOM Be-
CCHHEW YMCJICHHOCTH MOJIOJbIC CAMKH HE TOJIBKO
0oJiee HTHTEHCUBHO CO3PEBAIOT, B OOJBIIIEM KOJIHYE-
CTBE M PaHbIIC BCTYMAIOT B Pa3MHOXKEHHE, HO W
MIPUHOCAT OOJIBIIIEC BHIBOJKOB, BCICJACTBHE YEro UX
ydacTHe B Pa3MHOXKEHHMH HAMHOTO BBIIIE, YeM B
oAbl CPEAHENW M BBICOKOM HMCXOJHON UYMCICHHOCTH
(rabm. 3). IMeHHO OHU SBISIIOTCSA TeM OydepoM, 3a
CUET KOTOPOTO MOMYJISAIHUS BOCCTAHABIMBACT CBOIO
YHCIEHHOCTH MMOCie nepuoja Aenpeccuu. llpu Huz-
KOM BECEHHEW UYHCIEHHOCTH PENpOAYKIIUs, Kak
MPaBWJIO, IPOXOAUT O0JIee MHTCHCUBHO, U 3TO IPH-
BOIIUT K pPaHHEMY HACBHIIICHUIO TEPPUTOPHH 3BEPb-
kamu. OTCIOa U paHHEE MPEKPAIICHUE UX Pa3MHO-
xeHus. TakuM o0Opa3oM, MO3JAHENETHEe — OCCHHEe
Pa3sMHOXEHHE IPUOBLIBIX CAMOK OPUEHTHPOBAHO HE
Ha BECCHHUH, a Ha JICTHUI yPOBCHH TUIOTHOCTH I10-
myssan [5].

3BEpbKH, POAMBIIUECS JETOM H OCEHBIO, YXOMIST
3WMOBAaTh HEIMOJIOBO3pEIbIMU. Takoe e sBICHHE
T. B. Komkuna [6] omwckiBaeT s JlammaHackoro
3allOBE/IHUKA, TJle OTMEUAIHCh PEe3KHe pa3liuius B
CKOPOCTH CO3PEBAHMS CETOJIETOK B pasHbIe TOnbl. B
rofibl MOJBEMOB YHCICHHOCTH, KOTOpbIE OBbLIH U
rolaMU XOPOIIIETO ypOoKasi CeMsIH, TPUOOB | ST, Y
MOJIOJIBIX 3BEPHKOB  HAONIONAJICS HMHTCHCHUBHBIN
POCT, OHH JOCTUTAIN KPYIHBIX Pa3MEpOB M HauH-
HaimM co3pemarth B Bo3pacte 35—40 ameil. B romw
MMUKOB U JCTPECCHUI YUCICHHOCTH, MPOXOJUBIINX
MpH HEypo)kae CEMEHHBIX KOPMOB, POCT MOJIOIHSAKA
OBLIT 3aMEJICHHBIM, CO3PEBaTh OT/ACIbHBIE 0COOH U3
MEPBBIX BHIBOAKOB HAYWHAIH JIUIIb C MATHACCITH-
JTHEBHOTO BO3pacTa, W OOJIbIIas YacTh MOJIOIBIX
YXOIWIIN Ha 3UMOBKY HETIOJIOBO3PEIIBIMH.

bricTpo pa3BuBarommecs CErojeTKH PaHHUX
BBIBOJIKOB, TIIOYTH TIOTOJOBHO YYacCTBYIOIIUE
B Pa3MHOXXEHHH B TOJl POXKJICHHs, 00eCTIeunBaroT
POCT HAaceJeHHs K OCEHHM TEKYIIero roja, a po-
JUBIIHECS BO BTOPOH TMOJIOBHHE JIeTa CIIyXaT pe-
3€PBOM MOMYJISAILNU ISl CICAYIOIIET0 Ce30Ha pas-
MHOXCHMUSI.

CozpeBaHrne paHHHX W HECO3PEBAaHWE MO3IHUX
MPHUOBLIBIX, & TAKXKE CYIIECTBOBAHUE B TOIMYJISILIUU
JIBYX Pa3HOKAYE€CTBEHHBIX BO3PACTHBIX T'€HEpaIui
CIIy’)KaT Ba)XKHEHIIMM YCIIOBHEM HOPMAJIbHOTO CY-
IIECTBOBAHUS TOMYJNISIAN, OOyCIABIMBAIOT €€ yC-
TOMYHUBOCTH, PAaBHOMEPHOE U YCIICITHOE BOCIPOH3-
BOJICTBO. UMCIIO BBIBOJIKOB, MPUHOCHMBIX CAMKaMU
pPBDKEH TOJNIEBKH B TEUCHHE CE30HA Pa3MHOMKEHHS,
MIOKa3aHo B TaoI. 4.

B mae OONBIIMHCTBO 3UMOBABIIUX CAaMOK HMeE-
10T 1 BBIBOJIOK, B MIOHE — 1—2, B UIOJIC ¥ aBrycre —
2, B ceHTs0pe — 1—2 BBIBOJIKA, IPUYEM B HIOHE, HIO-
Jie ¥ aBTyCTE€ MMEIOTCS 3MMOBABIIINE CaMKH, HE yda-
CTBYIOIIME B pa3MHOXKEeHUU. B cpemHeM 3a ce3oH
pa3MHOKEHHUSI 3MMOBABIIIFE CAMKH IPUHOCHT JIBa
(47.7 % camoxk) wu oxus (37.5 %) BBIBOIOK.
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Taoauna 4
Yuciio BRIBOAKOB Y 3HMOBABIMHUX U MPHUOBIIBIX
CaMOK PBI)KCH MONEBKH B Pa3HBIC MECSIBI

Tadmuma 5
Bapuanuu BEIHYHMHB BHIBOJAKA y 3HMOBAB-
MHUX cCaMOK pbeikeid moneBku B 1958-2001

ce3oHa pasmMHoxeHusst B 1958-2001 rogax romgax
Mecsn | O6mee uncino | OTHOCHTEIBHOE KOJIMYECTBO CAMOK Mecs| O6uee unciio | Konmnuectso camok (9kx3.) | Cpennee
mccnenoBaHuelX| (% OT 06IIero Yncia) ¢ YUCIoM OEepeMeHHBIX | C YHCIOM SMOPHOHOB YHCIIO M-
CaMoK BBIBOJIKOB caMoK OpHOHOB Ha
o | 1 | 2 ] 3] 4 3|4|5|6|7|8|910n112] L camxy
3uMoBaBLINe Mait 47 6|7[16(13(2(2|1|0|0|0| 5.17+0.64
Maii 48 - 813 | 187 | - - HIOHb 77 3|635(18[11/2|1|1|0|{0| 5.56+0.76
HIOHD 82 24 | 402 | 476 | 938 - HIONb 127 0|1327143[2811|2|1|2|{0| 6.13+0.71
UI0JIb 121 17 | 248 | 56.2 | 17.3 - aBrycT 43 0(8|5(16/8({4(1(0|0|0| 5.81+0.73
aBrycr 45 22 | 178 | 55.6 | 222 | 22 CCHT. 17 2(3|2(6(4|0|0/0|0|0| 5.41+0.76
CeHTAGPH 8 o I N i B Beero| 311  |1237]859653119/5|2(2|0| 5.77+0.66
Bcero 304 16 | 375 | 47.7 | 128 | 04
IIpuObuibie panHux (Mail — HIOHB) BRIBOAKOB
OHb 94 617 1 372 ] 11 | — _ JlocTtoBepHble Marepualsl O pa3MepaM BHIBO-
— 316 339 | 544 | 114 | 03 | - KOB 3UMOBaBIINX camok npuBogut T. B. Komkuna
aBrycr 196 112 | 393 | 444 | 54 | - [6] ms Jlannmanackoro 3anmoBenHuKa. B rons! nnka
CeHTﬂﬁpL 105 124 | 314 | 438 | 124 _ nin npu IJ'Iy6OKOI>i ACNPECCUN YUCIICHHOCTU, COB-
Beero 711 28.1 | 44.6 | 23.9 3.4 _ nmagaromen ¢ HEYpOKaeM CEMEHHBIX KOPMOB, BBIBO-
TpuGbLIBIE MO3HUX (HIOJIb — CEHTSOPH) BBIBOJKOB ZIOK 'y 3HMOBaBIIMX CaMOK COCTaBJIsUI B CPEIHEM
F— 143 979 21 | = _ Z 4.25, nanbonee yacto — 5 nereHsimeid. B rogsr Ha-
aBryct 248 87.1 | 12.9 _ _ _ pactaHusi 4YHUCICHHOCTH, IIPU HAJIUYUH CEMEHHBIX
CeHTSGpS 359 28l 64 | 06| - _ KOpPMOB BeIHYMHA MOMETOB Obuta 5.74, HamOonee
Beero 750 92.0 7.7 0.3 _ _ qacTo — 6, 1 C BECHBI 1O OCCHH IOMECThI YBCINYU-

* B rpage 0 — camku 63 BUAUMBIX CJIEI0B Pa3MHOMKEHHUSI.

[IpuOBIIBIE CAaMKH paHHUX BBIBOAKOB, B OOJb-
IIMHCTBE CBOCM B HIOHE HE Pa3MHOXAIOIIUECS, B
utonre umeroT 1 BeiBoziok (54.4 % camok), B aBrycre
U ceHTs10pe — 2 BoiBoziKa (44.4 n 43.8 % cooTtBercT-
BCHHO). B 1emom 3a ce30H pa3MHOXKEHHs OOJIBIINH-
cTBO caMoK (44.6 %) uMeroT OMH BBIBOIOK.

T. B. Komkuna [6] ormeuaer, yro Ha Kombckom
TIOJIyOCTPOBE B TO/IBI IMOABEMA YHCICHHOCTH W O0H-
JMsl TIOJHOLICHHBIX KOPMOB CaMKH TIEPBBIX BBIBOJ-
KOB, POJAMBINMECS B HIOHE, NMPUHOCHIM 3a CE30H
2 BBIBOJIKA, POAMBIIHMECS B UIOJIE TABAIU 110 OJTHOMY
BBIBOJIKY, POJIMBIINECS B aBryCT€ M CEHTIOpe He
JOCTHTAJIN MOJIOBOM 3peNIoCTH. B rons! nmuka m ne-
NPECCUH, NPHU HEypoXKae CeMsH €U CIMHUYHBIC
JOCTHTIIME IIOJOBOM 3pEIOCTH MOJOIBIC CaMKH
MPUHECITH 3a JIETO 1O OJTHOMY ITOMETY.

[TpuOBLIbIE CaMKH TTO3HUX BBIBOAKOB IPAKTH-
YEeCKH He Pa3MHOXKAIOTCSl B TEUCHHE IEpBOrO rona
xu3nu (92.0 %) nmubo manas ux vacte (7.7 %) npu-
HOCHUT OJIMH BBIBOJIOK.

CpenHsisi BeJIMYMHA BBIBOJKA Y 3HMMOBABIIHX
CaMOK Ha OCHOBaHHWM IOJCYeTa SMOPHUOHOB U IUIa-
HEHTapHBIX TsTeH Y 311 9K3eMIUIIpOB CaMOK pHbI-
e TIONEeBKM oOKa3aiach paBHOH 5.77+0.66 sm-
Opuona (tadm. 5). PasMep BBIBOAKA Y 3MMOBABIIHX
MOJIEBOK 3aKOHOMEPHO H3MEHSETCs Mo ce30HaMm. B
Mae u uroHe oH paBeH 5.17+0.64 u 5.56+0.76 »m-
OprOHa COOTBETCTBEHHO, B utoie — 6.13+0.71, B
asrycre — 5.81+0.71, B centsiope — 5.41+0.76 aM-
OpHOHA, YTO CBS3aHO CO CHIDKCHHEM WHTEHCHBHO-
CTH pa3MHOKCHHS M C€CTECTBEHHOH DIMMHUHAIMU
JAHHOH I'PYNITEI 3BEPHKOB U3 MO/ K OCEHH.

quch ¢ 4.85 10 6.1 B CBsI3M ¢ yBETHMYCHHEM KOPMOB
B KOHIIE JIeTa.

JlaHHBIE O BEJIIMYMHE BBIBOJKA y HPUOBUIBIX
ocobeii mpencTaBieHsl B Tabn. 6. B cpemnem mns
555 wuccnenoBaHHbIX camMok OHa paBHa 5.79+0.62
SMOPHOHA, TO €CTh MPAKTUYECKU TaKas JKe, KaK U y
B3pOCIBIX ocobeii. Ilpu 3TOM ¢ BO3pacToM cpemHsst
BEJIMYMHA BBIBOJIKA ITOCTCIICHHO YBEIMYUBACTCS.
Ce30HHBIE U3MEHEHUSI MEHEe OTYETIUBBI. MOXKHO
TOBOPUTH JIUIIb 00 YBEJIWYEHUH ILUIOJOBUTOCTH B
ceHrsope.

Taoauia 6
Bapuanuu BeJIHMUYUHB BBHIBOJIKA
y HpUOBIIBIX CAMOK PBIXKHX HOJNEBOK
3a 1958-2001 roam

Mecsin :Lé). « | KomnuectBo camok (3K3.) ¢ YKCIIOM C
‘© s 3MOPHOHOB peaHee
= 8 YHUCIIO0
g x amMOpuo-
o A
3 g HOB Ha
S5(3|4|5(6|7|8]9/10{11]12| 1 camcy
O
S
[Tpubbuible paHHUX BHIBOJAKOB
mons | 41 [3]4]9[14]5[3[3]0[0]0 [5.85+0.64
mons | 182 | 3 [26(58(52(27| 8| 5|0 | 1| 1 [5.69+0.65
asrycr | 160 | 3 [23[45(55[22(12| 0| 0| 0| 0 [5.66+0.72
cent. | 103 | 4 [16]21(|23[17]14| 2| 5| 0] 1 [6.12+0.50
Z‘;’{‘;"_ 486 [13|69[133144/71|37|10| 5| 1 | 2 |5.79+0.62
[TpubpuIBIC TO3AHUX BHIBOJIKOB
223“ 69 | 1|11(21|16(14| 2| 2|2 |0 0 [5.80£0.63
Bcero | 555 |14|80[154/160(85(39|12| 7 | 1 | 2 [5.79+0.62
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B JlanmauackoMm 3amoBenuuke T. B. Komkuaa
[6] ycranoBmIa, 9TO B TOABI MOIHEMOB YHCIICHHO-
CTH W OOWIUS CEMEHHOTO KOpMa CpeaHee YHUCIIO
SMOPHOHOB Y CETOJIETOK COCTaBIIIO 5.26.

leorpaduueckas U3MEHUYUBOCTh Pa3MEPOB BhI-
BOIKAa DPBDKHX TIOJNIEBOK Ha Tepputopum Cesepo-
3amana mpencrasneHa B Tadn. 7. CpaBHUB JaHHbBIC,
MOJTyYeHHbIE PA3INYHBIMUA HCCIIEIOBATEISIMHA, MOXK-
HO OTMETHUTh, 4YTO CpEIHssSI BEIMYMHA BBIBOJKA,
MIPUHOCUMOTO CaMKaMHU PBDKUX IOJICBOK B Pa3HBIX
4acTAX aHATU3UPYEMOW TepPHUTOPWH, 3HAYUTETHHO
HE OTJIMYAETCs, HO HECKOJIIbKO Huke Ha Konbckom
MIOJTyOCTPOBE, TIO CPABHEHHUIO C COCEAHUMH O0ac-
Tamu. [Ipu 3ToM OHM3KOE K BEpXHEMY MPEACTy YHuC-
70 3M6OpuonoB ormeueHo B Kapemuu (11 u 12) u B
Jlenunrpazckoii obmactu (10). Ha Konbckom momy-
OCTpPOBE BEPXHUH MpeJesl Ynucia IMOPHOHOB HUXKE
(8u9).

Tadauma 7

Feorpadpuueckass H3MEHYUBOCTh Pa3MepoOB
BoiBoaka (mo [4] ¢ AOMONHEHUSAMH)

Benmnunna BeiBoaka | Miconb3o-
BaHHBIC
JTaHHBIE

Yucio uc-
CJ1€I0BAHHBIX
ocobeit

Pation uccire-
JIOBaHUS

HpeJensl| cpeaHee

5.27 [6]

[4 (Ceme-
HOB-TsH-
[laHckwuif)]
[4
(MapsuH)]
[4 (MBan-
ep)]
HalIX JaH-
HBIE
[4 (Cmup-
HOB)]

- 2-10 5.6 [1]

Konbckuii n-oB 104 1-8
Konbckuii -0

- 1-9 5.5

Kapess 21 48 | 56

Kapenus

538 1-11 5.84

Kapenus

866 1-12 5.78

Jlenunrpan-
cKasi 001acTh
Jlenunrpan-
cKast 001aCTh

3AKJIIOYEHHE

Hns monymsiuuu pebkedt nonesku B Kapenuu
0COOCHHOCTH Pa3MHOXKEHHS WIPAIOT BaXKHYIO POJb
UId  TIOAJEpXKaHWs YHCICHHOCTH. Pa3MHOXeHHe
3/IeCh HacTymnaeT IO3JHee, YeM B JPYI'MX YacTsaX
apeana, ¥ CpPOKH 3aBHCIT OT BPEMEHH Hadalla BecC-
Hbl. Bpems OKOHYaHHS Pa3sMHOXKEHHS 3aBUCHT OT
IUIOTHOCTH TOMYJISIIMK U TaKXXe CHIIBHO BapbUPYET
IO TO/IaM.

IlepesnmoBaBIIie CaMKH y4acTBYIOT B pa3MHO-
JKEHUH C Mas TI0 CEHTSIOpb, MPUHOCSA 2—3 BBIBOIKA
3a ce30H. Konn4yecTBO BBIBOAKOB 3aBUCUT OT IUIOT-
HOCTH MOIYJIALUH.

[IpuOblTBIe CAaMKH MaWCKOTO M HIOHBCKOTO PO-
JICHUS1 HAaYMHAIOT Pa3MHOXKAaThCA B UIOHE, C Mak-
CHMYMOM B HIOJIE M aBTyCTE, 3aBeplllas pa3zMHOXKe-
HHe K okTsi0pro. [Ipu 3tom mpuHocsaT 1-2 (npu Gna-
TONPHUSATHBIX YCIOBUSX — 3) IOMeTa 3a CE30H.
«Ilo3aHEpOXKAEHHBIE» CAMKH JIAIOT HE 0ojee OTHO-
TO BBIBOJKA; CAMKH, POXICHHBIE B aByCT€ U CEH-
T0pe, YX0OIAT 3UMOBaTh HEPA3MHOKABILIUMHUCS.

CaMIibl paHHETO POXKJIEHUS HaUMHAIOT y4acTBO-
BaTb B Pa3MHOXCHHU, JOCTUTHYB MEHBIIETO BeECa,
4YeM caMmIlbl, poauBIINecs no3aHee. CaMIlbl MO3aHE-
JIETHETO POXJEHUS B TOZ POXKACHUSA HE CO3PEBAIOT
U Pa3MHOXAaThCsl HAUMHAIOT CJIEAYIOIIEH BECHOM.

Takast cioxHasg CTpPyKTypa IpolLecca pa3MHO-
JKCHH B TIOIYJISILIMK peDKeH noneBku Kapenuu cBs-
3aHa C TEM, YTO IOCJI€ CYpOBOM 3UMBI U 4acTO He-
ONarONpPHSITHBIX yCIIOBUN paHHEH BECHOW HMMEHHO
3BepbKH PaHHETO POXKIACHMS SBISIOTCS TOH YaCThIO
MOMYJIALUY, KOTOpas JaeT MaKCHUMAaJIbHBIA BKIa
B BOCCTAHOBJICHHE YHMCICHHOCTH. [1oq00HbBIH Mexa-
HU3M SIBJIETCS ajanTaunueil MomyiIsuud K oOuTa-
HUIO B CYPOBBIX YCIIOBUSAX Iepudepun apeasa.

ABTOp BBhIpaxkaet OmaromapHocts J. B. UBanTe-
Py U COTpyIHUKaM J1aboparopuu 300ji0ruu MHCTH-
tyta Owonorun KapHIL| PAH, npuaumaBmmM yua-
cTue B cOope u 00paboTKe MaTepuaia.
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OJTHAKO HAaYYHBIE OCHOBBI MPUMEHEHHUS €r0 B JKUBOTHOBOJCTBE, B YACTHOCTH B NTULIEBOJCTBE, MIOYTH HE pa3pabOTaHBI.
Mesxny TeM cepbe3HbIH HayYHbIH U MPAKTHUECKUH HHTEpEeC MPEACTABIAIOT HCCIEI0BAHNUS IO HCIIONIB30BAHMIO B KOPM-
neHny OpoinepoB LIYHIUTAa KaK HCTOYHMKA MAKpo- M MUKPORJIEMEHTOB, CPEACTBA NPOQHUIAKTUKH MHKOTOKCHKO30B
(rpuOKoBBIX OONE3HEH) H KKOPMOBBIX» CTPECCOB, HOCHTEINS COPOLIMOHHBIX CBOKCTB, KAK TOHU3UPYIOIIETo, 00Ia1atoie-

T0 aHTUTHCTAMUHHBIM 30 deKTOM, (hakTopa.

Kirouesble ciioBa: MIyHIuT, KOMOUKOPM (KOPMOCMECH), KKOPMOBO» CTPECC, PALMOH, (ppaKIlis TOMOJIA, HOpMa KOPMJICHHSI, CPEIHECY TOUHBIN

MPHPOCT

OnHoii W3 Cephe3HBIX MPOOJEM MPOMBIILICHHOTO
NITATIEBOJICTBA SIBIISIETCS] MCITOJB30BAHUE HETOOpOKa-
YEeCTBEHHBIX KOMOHMKOpPMOB. KayecTBO KOpMOBOTO
CBIPbSI IMEET CTAOWITFHYIO TEHICHIINIO K YXYAIICHUIO.
IIpu omenke kopMocMmeced Ijisi OpPOMIEpPOB U Kyp-
HECYIIIEK Ha KapelbCKUX NTUIePaOpUKaX YCTaHOBICH
JcOaaHC Pa3IMIHBIX MUTATENHHBIX BEIIECTB, B TOM
YHClieé MMHEpPAIbHOTO COCTaBa, M3-32 M3MEHEHUS
CTPYKTYpPbI 3€PHOBBIX B KOPMOCMECH (TPAIUIIMOHHBIE
3epPHOBBIE — KyKypy3a, COEBBIH IIPOT — 3aMEHEHBI Ha
MIIEHUIy ¥ SYMEHb C MEHbBIICH MHTaTeIbHOCTHIO
1 00JIee HU3KOHM YCBOSIEMOCTBIO).

[epeuncnennsie GakToOpbl ABISIOTCS OCHOBHON
MPUYUHON «KOPMOBBIX» cTpeccoB. CHsTHE Hera-
TUBHBIX TOCJEICTBUI CTpecca BO3MOXHO BKIIOYE-
HHEM B COCTaB KOMOWKOpPMa TPUPOIHBIX (LICOJHT)
1 UCKYCCTBCHHLIX AHTHUOKCHIAHTOB, AOIIOJIHUTECIIb-
HBIX J103 BUTaMHHOB, (pepmentoB. Jlemenne u 3¢-

(eKTHBHEE MCIOJIB30BATh IPUPOAHBIE pecypchl Ka-
penuu — (hyKycoBbIe BOIOPOCIH, MHUHEpAJIbHbIE CO-
CIIUHEHUS.

B Kapenuu wumeercs npupomHBIM MuHepan
uryHruT. OCHOBHBIM KOMIIOHEHTOM IITYHTHUTOBO#
TOPOJBI SIBJISICTCS LIYHTHUTOBBIA YIVIEPOI — MHHE-
pajbHas COCTABISIONIAs, COAEpXKAIas MakKpodJie-
MeHTBI B Bune okucios. SiO,, TiO,, Al,Os Fe,0;,
CaO, MgO, Na,0, K;O u MHKpPOIJIIEMEHTHI. CeJIcH,
Mapraseri, #oj, IMHK, MeJb, KooansT u ap. [2], [3].

M3BeCTHO TpPUMEHEHUE LIYHTHTOBOW MOPOIBI
JUIsST MUHEpaJTU3alluy [TUThEBOW BOJIBI, 00OOTAIICHHS
ee MHUKpO?JIeMEHTaMH B IIeJIeOHBIX IeNsiX, B Kaye-
CTBE TOHHU3MPYIOIIETo, OOJAJAIOIIET0 AHTHIHCTA-
MHUHHBIM 3(QQEKTOM, cpeacTBa AJsl MHUHEpPAIbHBIX
BaHH, B Ka4eCTBEe COPOCHTA /ISl OYUCTKH ITHTHEBOU
BOJIbI U OYUCTKH cTOYHBIX Box [1]. TIpencraBmsier
MHTEPEC UCIOJIb30BAHUE IIYHTUTA B KA4ECTBE MH-

© Hosoxwuoa O. A., Jlepu H. A., Bosiros A. E., Makaposa B. E., 2008
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HEPaIFHON MOJKOPMKH M KaK HMPUPOIHOTO COpOEH-
Ta B pallMOHAX KMBOTHBIX.

CotpynHukamMu Kadeapbl 300TEXHUH arpoTex-
arueckoro daxynsrera [lerpl'Y B 2001 romxy Obun
MOCTaBJICH MEPBBI IKCIIEPUMEHT IO HCIOJb30Ba-
HUIO IIYHTUTA B PAI[IOHAX MITUIIHL.

Hem u 3ama4m MCCNEOBAHUS: W3Y4UTh BIIMSHUE
KOPMOBOH JI00aBKH IITYHIUTa Pa3HBIX (PpaKiumii momMona
Ha COXPAaHHOCTh TTHIBI, JWHAMUKY >XHBOH MAacChl
U noTpeOJieHre KopMa; OMpeeNuTh Harbomnee 3hdek-
THBHYIO JI03y 1 (HYpaKIIFIO MOMOJIA IIIYHTHTA B PAIHOHE;
000CHOBaTh BO3MOYKHOCTH HCIIONI30BAHUS LIYHIUTA
3a)KOrMHCKOTO MECTOPOXKIICHHS B pallliOHaX OpOMIIEpOB
B Ka4eCTBE MUHEPATLHON JOOABKH M aHTHUCTPECCOpa.

Pabora BeimonHsiace Ha [leTpo3aBomckor NMTH-
nedabpuke Ha Opoinepax (QUHAIBHOTO THOpHIa
Bapoc-123 ¢ 9- no 43-nHeBHOTO BO3pacta. [ pynmbl
(hopMupoBaNKCh MO METOAY TPYII-aHAJOTOB II0
xuBoil Macce (1 KOHTpONIbHASL M 4 ONBITHBIX IPYII-
IbI), B Kaka0u rpymme o 50 romos.

OmnbIT POBOAMIICS TIO OOLICTIPUHSTON cXeme —
MpEABAPUTEIbHBIN, IEPEXOIHBIA, OCHOBHOW MEPUO-
nel. TlepexoaHblii iepron — BpeMsi MPUBBIKAHUS K HO-
BOM MHMHEpanbHOU nmoakopmke. IItuna cogepxanach
B kierouHblx Oarapesx KBY-3 mo 10 ronos B kax-
noi. I[TnoTHOCTh mocaaku, GPOHT KOPMIICHHUS H TI0-
€HHsI, a TAKXKe T0Ka3aTelld MUKPOKJINMATa COOTBET-
crBoBanu pekomenmarnusasym BHUWUTHAII (2000).

L{pimsiTa KOHTPOIBHONW M OMBITHBIX TPYII I0-
mydand 10 14-ro mHS OCHOBHOW palMoOH — ITOJTHO-
paunonHelii komOukopM [1K-5-2017, B GpuHHIIHBIN
nepuon (29-42-i nuu) — [1K-6-2016 npousBoacTsa
KoH0nocKoro KOMOHKOPMOBOTO 3aBOJIA.

JHopaboTKy paipoHa Jyist OpoiiIepoB KOHTPOJIBHOM
Y OMBITHBIX TPYNIT TI0 OOMEHHOW SHEPTHH, comepa-
HHIO IPOTENHA U aMUHOKHCIIOT B COOTBETCTBUH C HOP-
MaMH KOpPMJICHHS! TIPOBOIMIIM B KOPMOLIexe nTuriedad-
PUKH IyTeM BKIFOYCHHsI MsICOKOCTHONH Myku (MKM)
B konmyectBe 4 % ot Macchl kopmocMmecH (isi Opoit-
nepoB 14-28-ro mueit) u 5 % (29-43-ro mueit) u pactu-
TEJILHOIO MAacJjia, COOTBETCTBEHHO 3 U 4 %.

B omerTHEIH niepron B panwoH 1-i u 2-i ombIT-
HeIX rpynn 1-1,5% wmaccel OCHOBHOTO pannoHa
3aMEHSITN IIIyHTUTOM B BH/IE TIOPOIIKA, a B 3-i U 4-i
rpyImnax TakuM e KOJIUYECTBOM IIYHTUTa (pak-
LIUU IOMOJIa 2—3 MM.

JlopaboTaHHEII COCTaB KOMOMKOPMa OCTaBaJICS
HEU3MEHHBIM JUIsl KaXJI0H BO3PAaCTHOM TIpYIIIHL.
CrpykTypa KOMOMKOPMOB [UIsl OpOWMIEPOB Tpen-
cTaByieHa B Ta0i. 1.

Tadauma 1
CTpykTypa KoMOUKOpMOB aAxns O6poinmepos, %
Cocras pernenra Penenit komOukopMma
I1K-5-2017 ITK-6-2016
Kopwma 3epHOBBIC 59 68
AKwmbIx, mpoT 20 15
JKuBoTHbIE KOpMa 8 7
Jpoxoxu 5 5
MuHepanbHbIe KOpMa 1 18
Macno pacTurensHoe 3 4

B cTpykType KoMOUKOpMA OIS 3€PHOBBIX, HIPO-
TOB, IPOXOKEH, MUHEPAIBHBIX J00aBOK U PACTHUTEIIb-
HOTO Maclla He MpeBbIaNa JOMyCTHMBIX HOPM
BKJTIOUCHHS. 3EpHOBOM OCHOBOHM TOTHOPAITMOHHOTO
kom6Oukopma (I1K) ObutH STUMEHb U MILICHULIA.

KopMocmecH 1o 0CHOBHBIM MOKa3aTelsM MUTa-
TEJBHOCTH COOTBETCTBOBAJIM HOPMAaM KOPMJICHHUSI.
YCTaHOBIEHBI OTKJIIOHEHHSI TIO COZCPIKAHHUIO BHTA-
MUHOB U MHUKPO3JIEMEHTOB. [IeUIIUT OTHOCHUTEIb-
HO HOPMBI JKeJie3a cocTaBisut 10 68—72 %, nunka —
1m0 33-35% u mMeau — mo 60 % B KOpMOcMecH O
BKIIFOUCHUS IIIYHTUTA.

PE3YJIbTATBI HCCJIEJOBAHUS

Bxirouenne B panmoH OpoHepoB IIyHTHTA
B BUJIC TIOPOIIKa M KPYIKH OKAa3ajo IOJIOKHUTENb-
HOE BIMSHHUE HA TUHAMHUKY POCTA MTHIIBL.

OnHuUM U3 TIOKa3areyied pocTa M Pa3BUTHS TITHIIBI
SIBJIICTCS] CPEAHECYTOUHBIN MPUPOCT. 32 MEPHO/] OTbI-
Ta (29 aHe#) HaHOOMbBIINIA CPEAHECYTOUHBIA TIPHPOCT
Obu1 B 1-i1 1 3-i ombITHRIX rpymnax ¢ 1% myHrura
B kKopMocMmecH — 47,1 1. Bo 2-#t u 4-i rpymmax ¢ 1,5 %
LIYHTUTa OT MacChl KOpMa CPEIHECYTOUHBIH MPUPOCT
cocraBui 45,5 u 45,6 . D1TH nokaszareiy BBIIIE, YEM
B KOHTPOJILHOM rpymre, Ha 3,8-2,2 .

B ycnoBusix orpaHu4eHusi BATAMUHHOTO IMHTa-
HUS U JeQHIUTa 30JbHBIX JIEMEHTOB B pallMOHAX
POCTOBOTO, OTKOPMOYHOTO M (PHHUIIHOTO MEPUOAOB
BKJIIOYEHUE KOMILJIEKCHOM MPUPOJAHON MHUHEpab-
HoW moxkopMmku B kojuuectBe 10 m 15 r ma 1 kr
KOPMOCMECH CITI&KMBACT OTPHIATEIBbHBIC MOCIE/I-
CTBHSL «KOPMOBOTO» CTpEcca, CTUMYIUPYET POCT,
pa3BUTHE U BELKUBAEMOCTb OPOHIIEpOB.

OunnmHBI mepuon oTkopMma (36—43-it cyTkm)
COBMAN C aBapued Ha MOACTAHIHH DJIEKTPOCETH
B mepuog rpo3bl. OTCYyTCTBHE CBETa, BEHTHIISAIUH
B NTHYHHKE, HEJAOCTATOYHAS 110/1a4a BOJBI U KOpMa
B TeyeHue 12 4vacoB (CyMMAapHBIH «KOPMOBOW»
U «TEXHOJIOTHYECKHUI» CTPECC) CHU3WIIU BBDKHBAC-
MOCTh NTHIBI B NTHYHUKE U COKPATHIU MPHPOCT.
N3 65 maBmmx oT ymyIibs OpoisiepoB B KOHTPOIb-
HOU Oarapee Ha JOJIO ONBITHBIX TPYII IPUXOAHU-
JI0Ch 2 TO0JI0BBI (MO OHOM BO 2-i W 4-if Tpymmax),
4ro coctapisier 1 % or oOiero moroysioBbsi, B KOH-
TPOJBHOW TpyMIle MajieX COCTaBUI 3 TOJNOBBI, WU
6 % ot obmiero moronoBbsa. CHIKEHHE CpemHEeCy-
TOYHOTO TIPHPOCTA B MEPUOJ CTpecca OTHOCHTEINb-
HO TIPEABITYIIEr0 MEePHOaa COCTABUIIO B OMBITHBIX
rpymmax 15 r: ¢ 50,4-53,4 no 35,7-38,6 r (P<0,001)
1 B KOHTPOJIBbHOU Tpymme — 16,4 i ¢ 48,9 no 32,5
(P<0,001).

BBICOKYI0 BBDKMBAaEMOCTh NTHIBI U OTHOCH-
TENILHO MEHBIIIee CHIKCHUE MPUPOCTA KUBOU Mac-
CBbl OpOJIEPOB OIBITHBIX TPYII MOXKHO paccMaTpu-
BaTh KaK MOJIOKHUTENBHBINA (DAKTOP BIUSHUS IITYHTHU-
Ta B OKCTPEMAJIBHBIX YCIOBHSIX COJACp)KaHUs Opoii-
aepoB. Pocroctumynupyromuii 3QQexr myHrura,
BO3MOXXHO, OOYCJIOBJIICH HE TOJBKO aHTHUCTPECCO-
BBIM, HO U aJIallTAlMOHHBIM CBOMCTBOM MUHEpAJIa.

CpenHecaTouHas J)KUBasi Macca Opoiiiepa Ha X0-
3SUCTBEHHOM paimoHe cocraBuwia 1511,6 kr, mpu



D¢ eKTUBHOCTD UCTIONB30BAHMS LIYHIUTA B palJMOHAaX OpOHIepoB 67

BriroueHnn 10 T mrynrurta Ha 1 kT KOpMma B BHE TI0-
pOIIIKa U KPYTIKH KUBasi Macca Opoiiiepos (B 1-if u 3-it
rpyrmmnax) Obuia Beiiie u cocrapmwia 1619-1620 r, a Bo
2-% 1 4-# Tpymax ¢ WCHONIb30BaHUEM 15 T ImIyHTHTa
B 1 kr kopmocmecH — 1567 u 1574 r (Tadm. 2).

B pesynberare uccnenoBaHMs yCTaHOBJIEHA OII-
TUMalbHas 71032 HIyHruTa B Konuuectse 1 % k mac-
ce kopma. dpakuus pasmMona MUHEpana He OoKas3aja
CYIIECTBEHHOTO BIIMSHHS Ha IPUPOCT MTHUIIBI.

[pu oneHKe MSACHBIX KauecTB NTHIBI HE yCTaHOB-
JICHO pa3IniIuid 10 YOOHHOMY BBIXOIY, OH COCTaBHII

B CpPeIHEM TIO OMBITHBIM Tpymmam 77,25 % (lim 75,
76-78,7) u 77,19 % — B KOHTPOJIBHOIT TPyIIIE.
VYCTaHOBJICHBI JIOCTOBEPHBIC DPA3MYUs C KOH-
TPOJILHOM TPYIION MO Macce MOTPOLIEHBIX TYIIEK
1-3-it ombrtHeIx rpynm (P<0,01-0,005) u moymo-
TPOIIEHBIX TyIIeK 1-i U 3- ONMBITHBIX TPYIIII, ITOJTY-
YaBIIUX B cocTaBe kopmocMecu 1 % mryHrura. Mac-
Ca MBIIIEYHOTO JKETyJKa OIMBITHBIX TPYMI ObLTa BbI-
e, yeM B KoHTponsHo# (P<0,05-0,01), Ha 13-17 %.
OmioxeHHe aOJIOMHHAIIBHOTO JKUpa B OMBITHBIX
rpynmnax ObUTO HHXKE, YeM B KOHTPOJIBHOH, Ha 5—7 %.

Taoauna 2

O¢PexTuBHOCTD MpUMEHEHHST NO00OAaBKM MYyHTHTa B palfHOHax OpoHmepos

IToxa3zarenu Konrponbhas OnbITHas Tpynna
rpyIia 1 | 2 | 3 | 4

11032 ¥ ppakums IWyHruTa, T Ha 1 KT KopMa

B BHUJIC MOPOIIKA B BUJIC KPYIIKH

10 15 10 15
Bospact moctaHOBKHM Ha OTBIT, JH. 14 14 14 14
JKuBast Macca mpH MOCTAaHOBKE HA OMBIT, T 255,9 253,7 248,9 2525 252,0
IIpomomKUTENFHOCTD OMBITHOTO MIEPUOA, JH. 29 29 29 29
Bo3spacr y6os1, aH. 43 43 43 43
JKusast macca npu yboe, r 1511,3 1619,4 1567,1 1620,7 1574,2
ITpupocr 3a nepuos omeITa, T 1255,4 1365,7 1318,3 1368,2 1322,2
CpeHecyTOUHBIH MPUPOCT, T 43,6 47,1 455 47,1 45,6
IIpupocrt 3a nepuon oTKOpMa, T 1471,3 1579,4 1527,1 1580,7 1534,2
3arparbl KOpMa 3a MEePHOJ OIbITa, KT 2,87 2,72 2,79 2,88 2,81
3aTparsl KOpMa 3a repuo otkopma (43 mtHst), K& 3,41 3,26 3,23 3,42 3,35
3arpatsl KopMa Ha 1 Kr mpupocra:
3a MepPHOJ ONbITa, KT 2,28 1,98 2,12 2,10 2,13
3a epUoOA OTKOpMa, KT 2,31 2,06 2,17 2,16 2,18
DKOHOMHS pacxojia KOPMOB Ha 1 KT mpupocra:
OTHOCHUTEIBHO KOHTPOJIEHOH TPYTITBI, KT 0,250 0,140 0,150 0,130
pyo. - 1,75 0,95 1,05 0,91
Koaddumuent konBepcun kopma 0,449 0,505 0,470 0,476 0,469

VYcraHOBNIEHA TEHACHIMSA K YBEIHUYCHHIO abco-
JIFOTHOM MacChl HEChEMOOHBIX CyOIpoayKTOB (T0JI0-
Ba, KHIICUHHK, IUTFOCHBI) B ONBITHBIX rpynmnax. [Ipu
y00€ NTHIBI OHA COCTaBJIsATIA OTHOCUTEIBHO KUBOM
Macchl B ONBITHBIX Tpynnax 12,1 %, B KOHTpOIBbHOM
— 11,2 %. O6was 3¢ ¢eKTUBHOCTh IIyHTUTa B pa-
UOHAX UBIUAT-OpOIIEpOB Omnpeaessiach 1mo mo-
TPeOICHNUIO U KOHBEPCHUHU KOpMa.

Pesynbrarel nccnenoBaHusl MOKa3aid, 4TO IHpPH
BBE/ICHUH B PAaLlMOH OpOMJIEpOB B OTKOPMOYHBIH H
(UHMIIHBIM TepHOAbl MHMHEpana IIYHI'WTa B BHIE
nopotika B komuuectBe 10 u 15 r Ha 1 kr kopmo-
CMECH CHU3WIOCH MOTpebieHre kopMa 3a 29 nHei
yuaeta Ha 150 u 80 r B cpaBHEHHH C KOHTPOJBHOMN
IPyIION.

[Torpebnenne kopMa ¢ TaKUM K€ KOIUIECTBOM
UIYHTUTa B BUJAE KPOIIKA NTULEH ABYX APYTHX
OMBITHBIX TPYII MPAKTUYECKH HE OTINYAJIOCh OT
KOHTPOJIbHOM.

3a mepuox OTKOpMa NPH HPOJOIKHTEIBHOCTH
BBIpamuBaHus 43 MHS pacxoll KopMa COCTaBHII CO-

OTBETCTBEHHO 3,26, 3,23, 3,42 u 3,35 kr, 310 OBLIO
HUKE OTHOCUTENIFHO KOHTPOJIBHOU Ipynmsl Ha 4,4 u
5,1 % B mepBBIX ABYX OMBITHBIX Tpynmnax u Ha 1,6 %
B 4-if rpymre. 3arpatel KopMa Ha 1 Kr mpHpocTa
ObUTM MUHUMAJIbHBIMU B 1-¥1 ONBITHOM TpyIme, Ho-
nmy4aswerd 1 % myHrura B BUIe MOPOLIKA, U COCTa-
B 2,06 kr kopma. B Tpex ApPYrHX OIBITHBIX
rpyImnax OHU TMOYTH He orTiuyanuck (2,17-2,16 xr)
u ObUIM HMXE, YeM B KOHTPOJIBHOH, COOTBETCTBEH-
o Ha 10,9 m 6,1-5,6 %. DxoHOMHUS KOPMOB B
OIIBITHBIX IpyMNIax Ha 1 Kr mpupocTa OTHOCUTEIBHO

KOHTPOJbHOW Tpymmbl cocraBuna 250-130 r, mim
1,75-0,91 pyGus.

BBIBO/IbI

beun uccnemoBaHbl BO3MOXHOCTh U 3()(eKTrB-
HOCTb HCIIOJIb30BAHUS IIYHTUTA B PAIMOHAX MTHIIbI
MSICHOTO U AMYHOT'O HaIllpaBJICHUA.

YcTaHOBJIEHO, YTO JOOABKH B PAaIllMOH IIbIM-
naT-0poitaepoB myHrura B koaudectse 10 m 15 T
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Ha 1 KT OCHOBHOTO KOpMa OKa3aJl MOJIOKHUTEIb-
HO€ BJIMSHHE Ha BBDKMBAEMOCThH ITHIBI B YCIIO-
BHSIX «KOPMOBOIO» U  «TEXHOJOTHYECKOTO»
crpecca. [lo cpaBHEHHUIO C KOHTPOJBHOW TpyIi-
MOH MPUPOCT XUBOU Maccel OpoiyiepoB Ha pa-
OHOHAaX C M00aBKOW NIyHTUTA 32 MEPHOJ OIbITa
obu1 Bbime Ha 8,8-9 % (1 % mynrura) m 5-
5,3 % (1,5 % mrynrura), a cpeHec aTOYHAS KH-
Basg macca Owlna Berme Ha /,1-7,2 u 3,7-4,1 %
COOTBETCTBECHHO.

Macca HOTpOIIEHBIX M MOJYNOTPOIICHBIX Ty-
nIek OpoityiepoB OMBITHBIX TPy, ToMy4daBmux 1 %
myHruta, Oputa Ha 12-3,1 % BbIe, YeM B KOH-
TPOJIEHOH TpyIiTe. 3aTparsl kKopMa Ha 1 KT mpupoc-
Ta B OMBITHBIX Tpynnax Obuty Ha 10,8 % Huke, yeM
B KOHTPOJBHOM, M cocraBmwiu 2,06-2,18 xr. Ycra-
HOBJICHA ONTUMallbHAsI 0OAaBKa B PallMoOH Opoie-
pPOB M Kyp-HeCylIeK IIyHTUTa B KonmuectBe 1 %
k Macce kopma (10 r Ha 1 KT OCHOBHOTO KOpMa) He-
3aBUCUMO OT (PpaKkIuy TIOMOJIa.
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Bompocer o0pa3oBanus u mpeoOpa3oBaHUS MUHE-
panoB OMOTEHHOTO MPOUCXOXACHUS, TECHO CBSI3aH-
HBIC ¢ MPOOIEMON B3aUMOJICHCTBUS KUBBIX TKaHEH
C KOCTHOH, SIBIIAIOTCA JIMCKYCCHOHHBIMH. MHoOTHE
JETald TPU W3yYEHUH STHUX OOBEKTOB OCTAIOTCA
HEBBLSICHEHHBIMH. JTO OOBSCHICTCS OTHOCHUTEIh-
HOM MOJIOJIOCTHIO OMOMUHEPAIOTHU, a TAKIKE TPYJI-
HOCTAMH TIONYYEHHUSI 0OpasIoB Ui HCCIIETOBAHNA.
C TOuUKM 3peHHs CTPYKTYphI CIOXKHOCTh W3YyUCHHS
anaTtuToB OMOTEHHOTO MPOUCXOXKIEHUS OOBICHSIET-
Csl TeM, YTO OHU UMEIOT HECTEXUOMETPUUIECCKHUMA CO-
CTaB U XapaKTEPU3YIOTCSI MPHUCYTCTBUEM MHOTOYHC-
JIEHHBIX MHKPOIMPHUMEceH, CIOCOOBI BXOXKICHUS
KOTOPBIX B KPUCTAJUIMYECKYIO PELICTKY AamaTuTOB
pasHooOpa3Hbl. B maHHOW pabore ompemenseTcs
CTpyKTypa 3yOHBIX TKaHed EBpormeiickoro mocs u
OCYUIIECTBIISICTCSI TOUCK KOPPENSIUK TapaMeTpoB
3yOHBIX alaTUTOB U COJEPKAHUS TSKEIBIX MeTa-
JIOB B TIOYBE.

BBEJIEHUE

KapOonarconeprkaiiie ruIpoKCHUIanaTuT u ¢gpro-
pamaTuT SBISIOTCS OCHOBHBIMH MHHEPaIbHBIMU

© Pennuxosa E. A., Jlenuxuna E. B., 2008

KOMIIOHEHTaMH TBEPJbIX TKaHEW MKUBBIX OpraHu3-
MOB. B rekcaroHajnbHOW CTPyKType amaruta
(P63/m) aromer Cal pacronoXeHsl Ha TPOMHOM
ocu. OHHM OKpPYXKEHBI IIECThI0 aTOMaMH KHCJIOpPOa
(O1 u 02), HaxomsAMIMMHUCS HA TPUOIU3UTEIHLHO
onuHaKoBoM paccrostann (2.4 A), xoropeie 06pasy-
I0T CABOCHHBIC TPUTOHANIBHBIC Npu3Mbl. Cymiect-
BYIOT TaKe W 0OoJiee JIMHHBIC CBSI3H MEXJY aro-
Mom Cal u Tpems atomamu kuciopoga O3 (2.8A).
Takum 00paszom, atombl Cal KOOPIUHHUPOBAHKI Jie-
BATBIO aTOMaMHU KHCIIOPO/a, HAXOISIIMMHUCS B IIEC-
TH pa3iuYHbIX TeTpasapax (puc.l).
CrexuoMeTpuiecKas dhopmyia amaTtuTa
Cay0(PO4)s(OH, F, Cl); ompenenena B 1930 romy
Hapaii-Ca6o (a=9.422 A, ¢=6.882 A). Meronom
PEHTTEHOCTPYKTYPHOTO aHajiu3a yCTAHOBICHO, YTO
MUHepalibHas COCTaBNSONIas B dMaiu 3yba mpen-
CTaBJIeHa TUAPOKCHIANATHTOM, MPUYEM B 3MaJU
amaTUT XOpOLIO OKPUCTAJUIM30BaH M JaeT YETKUE
pednexcer [2]. Tlepuon «a» amatura SMaild yBEJH-
YeH OTHOCHTEIbHO CTEXHOMETPHYECKOTO THIPO-
kcunanatura. C BO3pacToM B amaTUTe dMaid yBe-
JUYUBACTCS CONMep Kanmue hTopa, BIUIOTH 0 00pa3o-
BaHWs (TOpamaTuTa. YMEHBIICHHE IMepHoIa «a»
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SIBIISICTCS CIICNCTBHEM TMOTEPH CTPYKTYPHOH BOIBI
[3], xoTs Henmb3s HMCKIIOYUTH HEOOJBIION BKJIA[
B YMCHBIIICHUE 3TOTO MapaMeTpa OT MOTEPH HOHOB
HPO, [8]. VBennueHnne mepuoma «a» CBSA3BIBAIOT
¢ yBenunueHneM konmuectBa COz B TUIPOKCHIIBHBIX
MO3UIUAX, YTO yCTaHOBJIEHO mpu wuzyuennn HK-
CIEKTPOB 3yOHBIX TKaHed [6]. OCHOBHBIMU MHHE-
paNbHBIMH KOMITOHEHTAMH KOCTHBIX TKaHEH COBpe-
MCHHBIX M HCKOMAeMbIX OPTraHU3MOB SIBIISIOTCS
KPHUCTAJUTMYECKHE HECTEXHOMETPUYECKUE MO CO-
craBy kapbonaranaruTsl [7], [2], [5]. U3BecTHO, 9TO
kapoonarueiii  won [COgsl,- MoxerT 3ameriarh
B CTPYKTYpE amaruTa JIMOO PACTOJNIOKCHHBIC B Ka-
Hamax crpykrypst (OH)- u F-nonsi, mi6o [PO,]*-
TETpasApbl. 3aMellieHHe KapOOoHAT-WOHAMH OpTO-
tdhochopubx Tpynm PO, compoBoxmaeTcsi CymiecT-
BEHHBIM YMEHBIIICHUEM MapaMeTpa «a» dJieMeHTap-
HOW sYeWKH amaruTa U HEKOTOPHIM YBEIUYECHHUEM
napamerpa «c», ObpaTHas 3aBUCHMOCTb HaOmoaa-
etcs npu BxokaeHnn CO3-HOHA B KaHANIBI CTPYKTY-
pol [5]. KomneHncamusi 3apsmaoB npu oOpa3oBaHUH
oeckapOonarHeix Ca-nedunutHbix amarutoB Cajg.
«[PO46-x{PO3sOH]«(OH),4(H.0)x (O<x< 2) ocyrme-
CTBIISICTCS TI0 CXEME!

Ca**+[PO,]* +OH L, +[PO;0H]* +(H,0,—
[on), tme [] — BakaHCHH B COOTBETCTBYIONIUX TO3M-
musx [5]. B kapOoHarcoiepikaiiux THUAPOKCHII-
araTHTaX MMEET MECTO BXOXKJCHUE KapOOoHAT-HOHA
B CTPYKTYpY alaTuTa 1o cXeme:

Ca” +[PO,]* +OH-« [¢, +[COs)* +o+on [1].
YacTh BaKaHCHIl TIPH ITOM MOXKET 3allOJHATHCS HO-
Hamu Ca w OH, uyrto npuBomuT K opmyrne:
CalO—x[PO4]6—X(OH)2—X(CO3)x-

[

S ﬁ.

CeQ(

Puc. 1. TIpoexuust cTpyKTypbl anarura Ha miockocts (0001)

METOAUKA SKCIIEPUMEHTA

®da30BBIA cocTaB 3yOHON 3Maild OMPECISITN
METOZIOM TIOPOIIKOBOWM PEHTTeHOTpaduu Ha ycTa-
HoBkax JIPOH-2.0 u JIPOH-4.0 B Coy,- U Cuy,-

U3IydeHUsX B MHTepBajie yrioB 2v oT 3 go 140°.

[lepronsl KpuCTaIUIMYECKOH SYESHKH amarurta 3y0-
HBIX TKaHel paccuutbiBaiuchk o 10-20 pediiekcam.
B kadecTBe BHyTpeHHEro cTaHAapTa HCIOIb30Ba-
JIUCh T€PMaHUN U MEJIb.

HK-criekTpbl ObUIM TOMYyYEHBI Ha JABYXJIy4EBOM
ciektpodoromerpe Specord 75-IR B obmacTu uac-
ToT 400-1800 oM .

MeTonoM pPEeHTTeHOCHEKTPaIbHOTO MHKpOaHa-
JU3a, MPOBEACHHOTO HAa CKAaHUPYIOIIEM MUKPOCKOIIE
C MOYTIPOBOAHMKOBEIM crieKTpomeTpoM Camscan-4,
OTIPENEISIOCh  COJIEPKAHUE TSKENBIX METaJllIoB
B OMOTCHHBIX alaTHTaX HCCIEAYeMbIX 3yOHBIX TKa-
Helt EBporneiickoro nocs.

K wm3ydennio nedexkTHOCTH HcchemyeMbIx 00-
pastoB OBUI MPUMEHEH METO]l MaJOyIJIOBOTO pac-
CesTHUSI PEHTTeHOBCKUX Jydeil. MamoyrioBoe pac-
CesiHHE MPOBOAMIOCH B METHOM (HIBTPOBAHHOM
n3nydeHnn B kamepe KPM-1 B uHTEpBasie yrimos 2v
ot 8 no 120 munyT. B KauecTBe cTaHmapTa ObLT BbI-
Opan oOpazer] crekioyriepoga. B akcrepuMeH-
TaJbHbIE KPHUBBIE DPACIpENENeHUs] WHTEHCUBHOCTH
paccessHUsI ObUTH BBEIEHBI TIONPABKU HA paccesiHue
BO3YXOM, @ TaKKe€ BBIITOJHEH MEpecyeT WHTEHCHB-
HOCTH Ha ONTHMAJIBbHYIO TOJIIIMHY.

OBPA3IbI

B kauecTBe m3y4aeMbIX OOBEKTOB, OTpaXKaro-
VX BIUSHHUE 3KOJOTUYECKON cuTyanuu B OUHIISH-
JIWH, MBI BRIOpaJI 00pa3Ilsl Pe3loB U3 BEpXHEH de-
JIIOCTH 0co0eit o0oero moja Eppomelickoro jocs
Alces a.alces. 3yObr ObutH yaaneHbl y KUBOTHBIX,
YMEPIIHNX €CTECTBEHHON CMEPThIO M OOMTABIIMX Ha
teppuropun PunnsHanu B obnactsax Lappi, Ruot-
sinkielinen Pohjanmaa, Pohjanmaa, Keski-Suomi,
Kymi, Etela-Savo, Satakunta, omimnuaBmmxcs co-
JepyKaHUEeM TSDKEITBIX METAIUIOB B movse (Tabm. 1).

Taoauna 1
ComepXaHue TAXEIBIX METAJNJOB B MOUYBE
oO0nacrteii PUHIAHINHU

=l s | s |s|s| s |g[s|s]s]s
gl ¢ g gl ¢ g (2R ¢ <
s| £ g g | g g =]z

°l & S| > g = o | s

KY| 0.001 |0.004 [0.065|0.007(0.0017|2.5(0.35/0.085(0.045(7.8

LA|[<0.0005| 0.02 | 0.02 (0.013]0.0085{6.5|0.6| 0.11 |0.088(9.4

SK|7.4*10*| 0.01 |0.008|0.009|0.0030(5.10.43| 0.11 |0.056(7.8

KS|<0.0005| 0.004 {0.008(0.007{0.0017|3.5(0.43/0.095|0.0567.8

ES |<0.0005| 0.004 |0.007{0.005|0.0030{2.5(0.35/0.095|0.0456.9

RP| 0.0007 {0.0045{0.009|0.009(0.0030{4.0/0.43/0.085|0.056|6.9

B

0|0.00074 | 0.004 |0.008(0.009{0.0030|5.10.43/0.085{0.0567.8
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O06nacTd OTIIMYAIHNCh HE TOJNBKO reorpadude-
CKHM TIOJIOKCHUEM (pHC. 2), HO U pa3IH4YHbIM CO-
JepXKaHUEM TSDKEJBIX METaJIOB B MOYBE, CBSI3aH-
HBIM C PACIIOJIO)KEHUEM MPOMBIIIICHHBIX 00bEKTOB.
Pa3nuuHbiME  MeTOAMKAMHU OBLIO  PacCMOTPEHO
59 o6pasnos. Bee o0pa3nbl ObUTH TTOIBEPIKEHBI Op-
raHNYeCcKOMY HajeTy (3yOHO# KaMeHb).

PE3YJbTATBI DKCHEPUMEHTA
U UX OBCYXXIEHHUE

PentreHocTpykTypHOMY aHamu3y OBUIO TMOA-
BepruyTo 14 oOpasnoB u3 Tpex obmacteit: KS3526,
KS3519, KS3348, LA881, LA902, LA1183,
LA902, LA911, LA1132, Lav10l1, RP4324,
RP4314, RP 4315, RP4307. B stux obmactsx co-
nepxanue ceunia B mouse menee 0.0005, 0.0005

Lagppl T

Ruolsinkininen
Pohjanrmisa
iwFE

Haski-
u 0.0007 mac. % coorBeTcTBeHHO. CyIIIECTBEHHOTO o
OTIIMYMSL B JAaHHBIX BEIMYMHAX HET, TIOITOMY MBI Phjois-H
npeanonarand, 4ro (azoBbI aHaIM3 HE Oyder PH
UMETh PUHIUITHATIBHOTO OTIINYHSI. Sataki
[lepBoHauanbHOM 3afavyell B peHTreHorpaduye- o
CKOM HCCIIEZIOBaHUH OBLTO OMpeIelieHHe THIIa
CTPYKTYpBI M €ro KauecTBeHHOro cocrtasa. [lo 00- Varsing
30pHBIM peHTreHorpammaM (puc. 3) ObUIO yCTaHOB- W5
JIEHO, YTO CTPYKTypa 3yOOB mpeicTaBieHa amopd-
HO-KPUCTAJUTHYECKON (ha30ii. Puc. 2. Kapra oGnacreii @uHisHam
Int, umn/cex
80
eo
70
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40
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20
10
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Puc. 3. O630pHas peHTreHOTpaMma 3yOHOH dManu

B nanpHeifeM MpoBOAWIICS aHAU3 KPUCTAILIU-
yeckoil ¢asbl. Onpenenenne (Ha3zoBoro cocrasa 3y0-
HBIX TKaHEH IMOKa3ayio, YTO OCHOBHOH (pazoif B HHX
seisiercst Tuapokcuaanatiut Cagg(PO,4)sOH,. B kaue-
CTBe TpUMecHBIX (a3 B oOpazmax KS3348, KS3519
LA902, LA911 ancyTCTByeT BUTIIOKHT (2theta—36
1=14 I/IMH/C 2theta=40.3°, 1=8 mmm/c), a B o6pa3uax

KS3348, LA88L, RP4324 RP4314, RP 4315, RP4307
— KaJBLIAT (2theta—34 3% =15 I/IMH/C), 4TO MOYKHO
OOBSICHUTH Henocpe;[CTBeHHoﬁ CBA3bI0 3yOHOM TKaHH
C OpraHNYECKUMH BelecTBaMu (prc. 4).
MuHepaibHbIX (a3 TSHKETbIX METAIOB He ObLIO
00Hapy)KEeHO, UTO TPEanoaracT n3oMophHOE BXOXK-
JICHUE 3TUX 3JICMEHTOB B anaTuT 3yOHON TKaHH.
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Puc. 4. Teope’mqecxl/le U SKCIIEPUMEHTAJIbHBIC HITpUXAUAarpaMMbl HEKOTOPBIX 06pa311013

[Ipu cpaBHEHHM TEOPETUYECKH PACCUUTAHHBIX
MTPUXAUATPAMM ISl TaHHOTO COEIWHEHHS C JTU-
(hpakTorpamMmmaMu, TOITYYCHHBIMH OT HCCIETYEMBIX
00pasIoB, BHISBUIMCH CMEUICHUS HEKOTOPBIX OTpa-
JKEHHH, a TakKe YBEIIMUCHHUE WM YMCHBITICHUE WH-
TEHCUBHOCTH HEKOTOPBHIX IMUKOB. DTH HECOBMAJCHUS
MOTYT OBITh OOBSCHEHBI Te(DEKTHOCTHIO KPUCTAIIIH-
YECKOM PELIETKH KaJbIMEBBIX COJIEH, KOTOpas BO3-
HUKAaeT 3a CYeT BHEAPEHHS B PEUIeTKy KapOoHaT-
noHa. IloaroMy OBUTH paccUUTaHBl TEOPETUUCCKUE
TQpaKTOrpaMMBI JIJIsl COSAWHEHUH THIPOKCHIIAIa-
THUTa CO CXEMOM KOMITEHCAallnu AucOanaHca 3apsjia
nipu BxoxeHnn COs..

Ca®" +P0O,>+0OH <[], H,0+CO3% +op,H,0, mm
CalO—x[PO4]6—x[C03]xoHZ—x’

rae x=2, 4, 6, [lcy — mycToTa B MO3UIIUK HOHA Kallb-
s, oy — myctoTa B no3uiur OH-rpymimsl.

Cxema pacyera BbIOpaHa Ha OCHOBaHWHU JaH-
HBIX, TIONYYEHHBIX M3 JuTeparypbl [4]. Pacuers
TTOKa3alid, 4To Haubosee MpHOMmKEeHHAsS CTPYKTypa
i oopasna LA1132, kak u ans obpasua RP4314,
HaOmonaeTcs mpu kodddumuenre x=2. 910 cOOT-
BETCTBYET THUAPOKCHJIATIATUTY C XUMHYECKOH (op-
mynoit Cag(PO,)4(COs3),, Tae ko3dduuueHT 3amon-
Henus it LA1132:

Cal=0.8 C=2/3
Ca2=2/3 0=0.769
P=1/3

s obpasna RP4314:
Cal=0.8 C=1/3
Ca2=0.766 0=0.769
P=2/3

Habmromaetcst medunur rpynner PO4 1 monHoe
3amemennn OH-rpynmel kapOoHar-uoHOM. [lomy-
YCHHBIE PE3yNbTaThl 3aHECEHBI B Ta0MI. 2.

Tadauma 2
®a30BBI cOCTAaB U MapaMeTphbl 3JIEMEH-
TAapHOHW SYEWKHU HCCIENOBAaHHBIX 00pa3mosB

O6pa3upr | Da3oBblii cocTaB 11.9.41. F CO,

Mmac.%|mac.%
a(d) | cA)

KS3526 |Ap*, Cal**, Vitl***| 9.448(1) 6.882(2)

LA881 Ap, Cal 9.442(1) 6.878(1)

LA902 Ap 9.444(3)6.881(1)| 4.8 | <0.4

LA1183 Ap, Cal 9.452(2) 6.885(1)

LA901 Ap, Cal, Vitl 9.444(1) |6.878(1)

LA911 Ap, Cal, Vitl 9.447(5) |6.899(3)

LA1132 Ap 9.473(1) 6.904(1)| 7

LAV101 Ap, Cal 9.458(3) 6.883(5)

RP4324 Ap, Cal 9.444(2) 6.880(2)

RP4314 Ap, Cal 9.448(3) [6.884(1) <0.4

RP4315 Ap, Cal 9.445(4) 6.857(7)

RP4307 Ap, Cal 9.446(5) 6.882(3)

KS3348 Ap, Cal, Vitl 9.435(6) |6.883(4)

KS3519 Ap, Vitl 9.441(0) |6.882(1)

* Ap — ruzapokcunanarurt, ** Cal — kaneir, *** Vitl — Bunokwur.

s ompeneneHus] TEPUOIOB KPHCTALTUYESCKON
PEIIeTKH TUIPOKCUIIANIATUTA HCIIONB30BAIN  METO[
BHYTPEHHETO CTaHjaapra. B kauecTBe 3TajoHa ObLI
BHIODAH TE€PMAHUH C BBICOKOH CTETICHBIO YHCTOTHI
(99.99 %). JTocTaTro4HOCTH BBEICHHMS 3TAJIOHA B 00pa-
3CI ONPE/ICIANACh 10 CAMOMY MHTCHCHBHOMY ITHKY
(mst KoGamETOBOTO M3NMydeHus 2 v=31. 788 %). Cpemka
TIPOBOIIIACK B MHTepBase yrios 15-65°. JlanHas 06-
JaCTh HE SBJSCTCS MPEIU3HOHHON, HO B JTAHHOM JKC-
MEPUMEHTE 3Ta Mepa ObUia BHIHYKICHHOH, TaK KakK C



HccnenoBanne cTpyKTypbl OMOT€HHBIX allaTUTOB 3yOHBIX TKaHel EBpomneiickoro mocs 73

YBEJIMYCHUEM YIJIa YMEHBIIAIACh KOHTPACTHOCTD, YTO
3aTPYIHAIIO UX TOYHOE OIIpeiesieHHE.

[TapameTpsl srneMeHTapHOU siUEHKH oOmpeneis-
JMCh METOAOM HaMMEHBIINX KBAaJIpaToB M YTOYHS-
JIUCHh METO/IOM JKCTpanoisiuuu. B kauecTtse skcTpa-
MoJIMpyromed QyHKIMH OblIa B3sATa (QYHKIHSI
Henscona — Pamu:

_1 cos’d cos’@
2 sin@ %

M)

Tak kak y THAPOKCHIANATUTA PEIIeTKa reKcaro-
HanbHasA, TO (QopMmyna JUIsI HAXOXKAECHUS MEXIUIO-
CKOCTHOTO PacCTOSIHUSA UMEET BUJL!

a

dhit = .
ki 2 .a: @

E-(h2+k2+I2)+I
4 c?

Takum o0pa3oM, IJIsi HaXOXKACHUS Hapamerpa
«a» BBIOMPATUCH MUKH C OTPAKECHHUSMH OT ILIOCKO-
creii (hkO0).

DKCTPANOIMPOBAHHOE 3HAYEHHE B KOHCYHOM
UTOTe W €CTh yTOYHEHHOE 3HA4YCHHE Mapamerpa
«a»=9.473(1) A (puc. 5). ITapamerp «c» HaxOAMI-
Csl TOACTAHOBKOM HAaMICHHOrO TMapamerpa «a»
B (dopmyny (2) s THKOB C OTPaXKEHHAMH OT
mnockocreii (hKI), toe 1#0. Torma «c»=6.904(1) A.
B naHHOM ciyuae mokasaH pacyer mapamerpa Juis
obpasna LA1132. TlomydeHHbIe pe3ylbTaThl pac-
YETOB MMapaMeTPOB SIYCHUKH, KAYeCTBEHHOIO aHaIH-
33, a TaK)Ke XMMHYECKOr0 aHainm3a OObEANHEHBI
B Ta0I. 2.

Puc. 5. Ipaduk 3aBrcumoctn mapamerpa «a» (A) snemenraproii
sTYeHKH TuApoKcunanaturta u Gpysnkiun Henscona — Pannu
st obpasia LA1132

ITapameTpbl 3JIeMEHTapHOW AYEHKH amaTUTOB
BCEX MCCIEJOBAaHHBIX 00pa3LoB ONM3KU U COCTAB-
nsoT s obmactu LAD 0=9.442(1)-9.458(3) A
u c= 6.878(1)-6.899(3) A, Takum o6pazom, pas-
6poc ans mapamerpa «a» cocrasiuser 0,016 A,
s «c» — 0,021 A. Dmanb 3yOHOH TKaHH 11 00-
pasuoB wu3 objxactm RP wumeer mnapamerpsr:
a=9.444-9.456 A u ¢=6.875-6.892 A, coorserct-
BEHHO, pa3bpoc st «a» cocrasiser 0.012 A, ms

napamerpa «c» — 0.017 A. Jlna o6mactu KS
a=9.448(1) A, ¢=6.882(2) A. Oxmako cuenyer
OTMETHUTD, YTO MapaAMETPhl JIEMEHTAPHON SIUCHKH
B oOpasie LA1132 mpeBpImarT cpegHue 3Hade-
HUsl TapamMeTpoB oOpa3LoB M3 JBYX oOjacTeit
a=9.473(1) A, ¢=6.904(1) A. Dto MoxHO 06BsIC-
HUTDH 3aBBIIICHHBIM COJIEPKAaHUEM KapOOHAT-HOHA
(Tabn. 2) U xapakTepHBIM OTCYTCTBUEM MpHUMeECEi
KaJIbIIUTa W BUTIOKUTA. HYXXHO OTMETHUTB, 4YTO
OMOTeHHBbIE THUIAPOKCHJIANATUTEI OOBIYHO COJep-
xkat 3-5 Mac. % CO, u OTHOCITCS IPEUMYIIECT-
BEHHO K B- u penko k cMmenianHomy (A+B)-Tumnam
[6]. Xumuueckuit aHanus Ha cojepixaHue Kapoo-
HaT-WOHa OBLI cjenaH Uil BEIOOPOYHBIX 0O0pas-
oB. Kputepuem s oTbopa CIyKUIO OTCYTCT-
BHE Ha PCHTTEHOTrPaMMax MUKOB KaJbIUTA.

Kak BujHO U3 Ta0n. 2, TakuM TpeOOBaHUSIM OT-
BedaroT obpasubl LA902 u LA1132. XapakrepHo,
YTO OTCYTCTBUE MPUMECHBIX (pa3 MPHIILIOCH HA 00-
macte LA. B Tabn. 1 npuBeneHsl 3HaYCHHS COAEP-
YKaHHS TSHKEJIBIX METaJIOB B MOYBE MEPEUUCICHHBIX
obOmacreii. Ob6mnacts LA Bxomut B ymciio o0macrei,
B TOYBE KOTOPBIX COJICP)KAHWE CBHHIA MEHEe
0,0005 mac. %. anHyto 00nacTb MOKHO YCIOBHO
Ha3BaTh «4HUCTOM» oOmacteio. Takum o0Opazom,
MOYKHO TMPEAINOJIOXKHTh, 4YTO HPUCYTCTBUE (a3
KaJblMTa M BUTIOKHUTA CBSI3aHO TaKXKe C 3arps3He-
HHUEM OKpyxatolieit cpenl. [lonydyeHHble 3HaUCHUS
(dTOpa OKazaNMCh 3a MpeaeiaMi HUXHEH TPaHUIIbI
OOHapyKEHHsI DIIEMEHTa, YTO CBA3aHO C MHHUMAITb-
HBIM cojiepKaHueM (hTopa B CTPYKTYpPE IMaJIH.

Wtak, mpuHHMAas BO BHHUMAaHHE XUMHUYCCKUUN
aHanu3 oopasios LA902 u RP4314, nannbie napa-
METPOB pelieTKr U (a30BbId COCTAB, MOXHO MPE/-
MOJIOXKUTh, YTO TPU YBEIWYCHUM KOJMYECTBA Kap-
OoHar-roHa B 3yOHO# Smanu (7 mac. %) ymeHbIa-
eTcs cofepkanue Gaspl KaablUTa U YBEITHIUBACTCS
napaMetp «c». OmHAKO MaHHOE MPEAIOIOKCHUE
HYXXHO YTOYHWTH JATbHEHITUMH HCCIICOBAHUSIMHU.
3HaueHHs MapameTpa «a» dMali HCCIICTOBAHHBIX
3y0OB TMPEBBIIIACT COOTBETCTBYIOIIUE BEIMYUHBI
JUIE  CTEXMOMETPUYECKOTO  THJIPOKCHIIANATHTA
(a=9.422 A, ¢=6.882 A), uro cormacyercs ¢ nan-
HBIMHU 00 anatutax 3y00B COBPEMEHHBIX HBOTHBIX
W YeloBEeKa, OTMEYEHHBIMH B jmreparype [6],
U CBUJICTENIBCTBYET O PACIOJIOKECHUU KapOOHAT-
WOHA B KaHallaX THIPOKCHIIAIIATHTA, 3aMEIIAIOIIETrO
OH-rpymmy.  Jlebuut KambIiiss B CTPYKType
THJIPOKCUJIANATUTA TaKKE MOXKET OBITh MPUYHHOMN
YBEJIMUYCHHS ITapaMeTpa «a».

Ta6anua 3
Pe3ynbpTaTh pacyeTa MTPUXJHATPAMM
O06pasupl Koaddumnuents! 3anonHenns
Cal Ca2 C P O
RP4314 0.8 213 213 1/3 0.769
LA1132 0.8 0.766 1/3 2/3 0.769
RP4315 0.5 1 2/3 1/3 0.769
RP4307 0.8 0.766 1/3 213 0.846
LA881 0.8 0.766 1 0 0.692
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s Gonee HarISMHOTO CpaBHEHHS MapaMeTPOB
aJeMeHTapHOU s4eiiku 3yOoHol smanu EBpomneiicko-
TO JIOCS C TapamMeTpaMH JAPYTHX MIIEKOITHTAOIIIX
3HAYEHUSI «a» W «C» TOMEIIald Ha JAuarpammy
(puc. 6). Ha muarpamme Xopouio BHIHO, 4TO Hapa-
METpbI dJIeMEHTapHOU siueiiku EBpomneiickoro yocs
HaxOAATCsl OOJBINEH YacThIO CIIpaBa OT ATAJIOHHOTO
TUIPOKCUIIANIATHTA, TPEUMYIIECTBEHHO B IPaBOM
HIDKHEM CEKTOpe. AHAJOrHYHOE paCIoIoKEHUE
MMEIOT TapaMeTphl 3JEMEHTAPHON SYEeUKH SMaiu
3y0OB UeJIOBEKa M OJaropomHBIX OJICHEH, KOTOpPHIS
XapaKTEPU3yTC JACPUIIMTOM KaIbIUs B CTPYKTY-
pe sMamu. Takoe pacmoiOKeHHE MapamMeTpoB pe-
IIETKA TaKXKE CBUJETENILCTBYET O MHHHUMAIBLHOM
COJIepKaHUU B CTPYKType 3yOHOI 3Maju aroMoB
¢dropa (menee 0.01 mac. %) [3]. IToaTomy MOXKHO
CUUTATh, YTO amaTuT 3yOHOH dMajy MO MUHEpallb-
HOMY COCTaBy M IapaMeTpamM 3JIeMEHTapHOU suei-
K{A CXOJIEH C 5MaJIbI0 MHTAKTHBIX 3y6013 YenoBeKa
(a—9 440 A, ¢=6.884 A), rne ocroBHOI MUHepab-
HOW COCTaBISIONIEH TakkKe SIBISACTCS KalbIIUK-
ne(bnumm)m KapOoOHaTanaTuT, B KOTOPOM BO3HH-
KaIOIJ.II/II/I npu  msomopdHoM 3amernerun  [PO,]*
< [CO3]*-M36BITOK MOTOKHTETBHOTO 3apsifa KOM-
MIEHCUPYETCs 32 CUET BOSHUKHOBEHWS BaKaHCUU B
nosumuax Ca’*- u OH “-rpymm, aHanoruuHo THAPO-
KCHJIAIIaTUTaM CMEMIaHHOTO THMA, B KOTOPBIX Kap-
OOHAarT-MoH 33MeINaeT He TONBKO PO 4-, HO W OH -

min Cagg[PO4]ex[CO3]xOH,., tme x=2, 4, 6, Uc, —
MyCTOTa B TO3WIMK WOHA Kaubius, [loy — mycToTa
B nosunu OH-rpymnmsl.

BrIBOIBI 0 TIpHHAICKHOCTH allaTUTOB 3yOHOM
AMaJM K KapOOHATCOACPIKAIIUM THUAPOKCHIIAIIATUTAM
B-tuna u A+B-Tuna noAaTBep)KIalOTCs U JIaHHBIMU
UKC (puc. 7).

HK-criekTpocKkonmuecKkue MCCIeJOBaHHS TTOKa-
3aJIM OTCYTCTBHE Ha CHEKTpax BCeX 00pasIoB IMOJo-
cel 640 cm* nuOparoHHbIX Konebanuit OH', uro
monTBepkaaer nedurut OH'-rpymm B cTpykType
anaruTa 3y6OB Ilo mpucyrcrBuio mybnera 1460,
1415 cM™ ycTaHOBIIEHO, YTO B ANaTHTE HMANH 3y6OB
kapOoHar-uoH 3amernaer rpymmsl PO, (B-tun anaru-
Ta). B crekTpax omHOTO W3 00pa3iioB MPUCYTCTBYET
mostoca 1555 ¢M ™, 9TO CBHIETENBLCTBYET O 3aMelrie-
HUM KapOOHaT-nOHOM He Toibko PO4-, HO u OH'-
rpymmn. Takum 00pa3oM, SKCIIEpUMEHTAIBHBIC 00-
pasiibl SBJISAIOTCS amaTUTaMM CMelraHHoro A+B-
tuna. Kpome Toro, IpUCYTCTBYIOT TOJOCHI JITHHOM
1650 cm 1 1730 M2, uro CBUJICTEIILCTBYET O HAJIH-
YU MOJICKYJSIPHOH BOIBI B CTPYKType. Peduiexcer
(440) u (425) cM™ CBUIETEIBCTBYIOT O KONeGaHHH
aroMoB (hTOpa M KajblUs, HO PE3yJbTaThl XHUMUYE-
CKOTO aHaJIM3a yKa3bIBAIOT HA MHUHHUMAIIEHOE COAEp-
xaHue (ropa B CTPYKType 3Mald 3yOOB, MOITOMY
JTAHHBIA pediekc MOXKHO OOBSICHUTH BBICOKOHW UyB-
CTBUTEIBHOCTBIO METO/IA.

TPYTIIbL: Ca®*+PO,*+OH <[], H,0+CO3” + o, H,0
6,900 ' OT T [ L
& @ * | | |
6,805 L, o iy L
| 0
=
ggay — - - - — '
| & o ‘
[ ]
6,885 - >
cA [ i b Y
Ve | aft
6,875 &) |
R ]
687 ——— 4 !
a
6,865 L
832 934 936 938 940 942 944 946
LA

Puc. 6. [TapamMeTpsI 21eMEHTApHBIX S9eeK OHOTeHHBIX THAPOKCUIIAIATHTOB U 3TAJIOHHBIX THAPOKCHII- U (hTOpanaTuTa

IIpnmeuanwe: O - sranonnsit THAPOKCHIIANIATHT, @ — o ¢ropamnarur; P — dochoputsr, Sy JEHTPUT MAHIUPHBIX

JCBOHCKHX pLI6; ® — ACHTPUT MCKONACMbIX TUHO3aBPOB, O — KkocTh KOPOBBI, A — smaib 3y6OB UCKOIMa€MbIX NEHICPHBIX Me;[Be/:[eﬁ;

0 — kocts yenoseka; Il — smaib 3y0oB yesioBeka; @ — 3Maitb 3yOOB O1aropoJHbIX OJICHEH; ¢ —omans 3y6oB EBporneiickoro mocs,

oGuTapIero Ha Teppuropun Lappi, @uusHmms (3xcrepuMeHTanbHbIe 00pasipl); L — sMaib 3y6oB EBporeiickoro 10cs, 0GUTaBIIErO

ua Teppuropuu Ruotsinkielinen Pohjanmaa, ®@uunsumus (3xcnepumenTanbubie o6pasipsr); B — smans 3y6os Esporeiickoro ocs,

oburasiuero Ha Teppuropun Keski-Suomi, @unnsamus (3KcepiMeHTaIbHbIe 00pasLpl).
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CnepoBarenbHo, naHHble WK-cnmekrpockonuu
HE TOJIBKO TOATBEPIKIAIOT, HO M YTOYHSIIOT MPEAIO-
JIOKEHUS!, CAENaHHble HAa OCHOBAHUHU PEHTICHOB-
CKHX UCCIIEIOBaHUI.

Jlns manmbHeMIIero HaxoxAeHus 0ojee TOUYHOU
CTPYKTYpHl 3yOHOW TKaHH, a TaKKe OIpeeNeHUs
TOHKOW 3aBUCHMOCTH COJICPKAHUSA TSDKEIBIX Me-
TaJIOB B CTPYKType 3yOOB M B MOYBE OBLI BBITION-
HEH XMMHUYECKHH aHalu3. XHMHUUYECKUN aHaJIu3
npousBoamwin y 13 oOpasuos (tabm. 4). OOpasisl
otoupammch u3 obmacreit KY u LA. B BEIOpaHHBIX
o0acTsX co/iepKaHUe CBUHIIA B TIOYBE COCTABJISCT
cootBerctBeHHo 0.001 m 0.0005 mac. %, yto pas-
TUYaeTcsl Ha TOPSIOK, MOITOMY MOXKHO YCIIOBHO
Ha3BaTh STH OOJACTH «YUCTON» U «3arpsi3HEHHON.
[locne pa3mensueHHs Kakgas mpoda genninach Ha
JiBe yacTu. M3 mosrydeHHbIX Ipo0 OBLIO CHIEIaHO MO
2 mapayuleNbHBIX aHanm3a. [laHHBIE IS KaXKIoro
obpasna (B r/T) ObUTH TIepecuuTaHbl B Mac. %. AHa-

1m0

| 1rm
. s 1468 1418
1110

JTM3UpPYs TIOMYYEHHbIE JaHHBIE, MO)KHO OTMETHTb,
YTO OCHOBHBIC Pa3IHYMs B XMUMHYECKOM COCTaBE
3yOHOUW TKaHW Ui pa3HBIX O0pa3loB W3 001acTh
LA cocrapmsror g maprannma — 0.001-0.05
mac. %, g nuaka — 0.05-0.3 mac. %, u3 obmactu
KY ms Turana — 0,02-0.1 mac. %.

AHaIM3UPYsI COOTHOIICHHS KOHIICHTPALUH TsKe-
JBIX METAJUIOB B HCCIICOBAHHBIX 0Opasuax 3yOHOM
TKaH# (Tabn. 4) u mouse (Tadnm. 1), MOXKHO MPUHATH K
BBIBOAY (pHC. 7), 4TO OCeaHne B 3yOHOI MM TaKKX
JJIEMEHTOB, KaK XpOM W BaHAIUH, B 3HAYUTCIIBHOU
CTEIeHH MEHBIIIE, YeM IIMHKa, HUKEJIsl ¥ CBUHIIA.

Ha muarpamme (puc. 8) MOXHO Takxke HaOIO-
JIaTh XapaKTepHBIH JIsl BCeX JIMHUIA U3rubd B oOactu
00pa3noB, B3ATBHIX ¢ Tepputopun LA. Dto cBuze-
TEJBCTBYET O TOM, YTO TSDKEJBIX METAUIOB B TAaHHOM
o0NacTy 3HAYMTEIBHO MEHBILE, M MOATBEPKAACT
HAMMEHBIIIYIO 3arpsA3HEHHOCTD oOmactu Lappi (LA).

axe

Puc. 7. UK-cniektp 3y6Ho# smanu EBponetickoro socst mist o6pasuos 1 — cepust LA, 2 — cepust KS

Taoauna 4
XUMHYEeCKHH COCTAaB HCCIEAOBaHHBIX oOpasunoB (mac. %)

O6pasist Fe | Mn \% Cu | Sn Zr | Ag | Zn Ti Ni Cr Mo Pb
KY?2148 0.04 | 0.001 | 0.001 |0.003| 0.03 |0.005| 0.001 |0.005| 0.04 | 0.006 | 0.004| - |0.007
LA853 0.01| 0.05 - ]0.001f - ]0.003| 0.001 [0.007| 0.001 | 0.004 |0.0005| - -
LA4543 0.02| 0.01 - ]0.002| - ]0.005|0.001 | 0.02| 0.03 | 0.004 [0.0005| 0.002 | 0.003
LA4520 0.03{0.001| - |0.02| 0.03 |0.005| 0.003 {0.05| 0.02 | 0.01 [0.001| - |0.004
KY2154 0.03| 0.001 | 0.001 | 0.04 | 0.005 |0.007| - 0.3 | 0.07 | 0.01 |0.001| - |0.005
KY2136 0.03 | 0.001 | 0.001 [0.005| 0.002 | 0.01 | 0.001 | 0.01| 0.06 |0.003|0.002| - |0.002
KY2145 0.4 | 0.002 | 0.001 |0.004| - ]0.008) - |0.02| 0.07 |0.005 |0.001 | 0.002 | 0.002
KY2150 0.07 | 0.002 | 0.002 |0.004| 0.002 | 0.01 | 0.001 |0.010{ 0.010 | 0.01 | 0.002| - |0.003
KY2157 0.03 | 0.001 | 0.005 |0.002| 0.003 |0.007| 0.001 | 0.02 | 0.07 | 0.004 | 0.002 | 0.007 | 0.007
KY2170 0.03 | 0.001 | 0.001 [0.003] - |0.006| 0.001|0.01| 0.05 |0.003|0.002| - -
KY2151 0.01| - |0.001|0.005| 0.003 |0.005| 0.003 [ 0.02 | 0.02 | 0.004 [0.0005| 0.002 | 0.004
KY2152° 0.04 | 0.001 | 0.001 [0.003| 0.002 |0.008( 0.003 | 0.02 | 0.08 | 0.002 | 0.001 | 0.002 | 0.003
KY2142 0.05 | 0.001 | 0.001 |0.005| 0.003 |0.008| 0.002 |0.005| 0.08 | 0.003|0.001| - |0.003
Hwxruit npenen o6Hapyxenns  |0.001| 0.001 {0.0007| 107 | 0.001 |0.003|0.0007 [0.005| 0.001 |0.0005[0.0005| 0.001 | 0.002
RSD* (%) 0.002/0.0015| 0.001 |0.002|0.0015|0.001|0.0015|0.002|0.0015|0.0025|0.0025|0.0025|0.0015

* RSD - cpeniHee KBapaTHIECKOE OTKIIOHCHHE.




76 E. A. Pennukosa, E. B. Jlenuxuna

+— Pb

i [ o e | = e - 1'."

E ” ] o M M g Zn

: "‘"\."'1,_-"--'."'_..—-: . Cr
o B - 0

- o = Ni

Puc. 8. CpaBHuTenbHAS JUarpaMMa COACPIKAHUH TSHKEIBIX
METAaJUIOB B 1OYBe 00NacTelt OUHISTHINY U B 3yOHOM
anature EBponeiickoro jocs

Cn - comeprkanue deMeHTa B mouse (r/T),
CX — ero conepxaHue B 3yOHOU IMaITH

Jliis Gonee TTyOOKOTO M3yUEHHUS CTPYKTYPHI 3y0-
HO¥ TKaHH TIPOBOJIMIIACH CheMKa 00pa3IioB Ha MaJIbIX
yrax. B pesyiprare ucciienoBaHus METOJOM DPEHT-
TeHOCTPYKTYPHOTO aHaJIH3a B O0JACTH MANbIX yIIOB
OBUTH TMONYYCHBI 3aBUCHMOCTH YIJIOBOTO pacrpee-
JICHHUs] UHTCHCUBHOCTHU paccesiius. OHU MMENTH BHJT
MOHOTOHHO CHAJIA0IINX KPUBBIX, TOITOMY MOXXHO
ClleNiaTh BBIBOJ], YTO YIMAKOBKA PACCEHBAIOIIMX ICH-
TpoB peixias (puc. 9). st ydera CTaTUCTHYECKOM
om0k 00pa3ibl PEeHTTeHOTpapUpOBAIUCH HE Me-
Hee Tpex pa3. OmmbKa B onpeaeseHud HHTEHCHBHO-
ctu u3Menserca oT 3.7 1o 4 % B 3aBUCHUMOCTH OT
yrma peHtrenorpadupoBanus (B MUHyTax). Tak ke
cpaBHHBAIIKCH 3aBucUMOCTH |(€) 11 00pas3uoBs, B3si-
TBIX U3 OqHOM obmacTu (prc. 10-11).

Pa3bpoc B 3HaueHMSIX MHTCHCHBHOCTH pacce-
SSHHOTO M3JIy4eHHUs NMpH €=8 MHH B pa3sIHYHBIX
obnactsax cocraBisier: Ks — 6.3 %; Es — 4.4 %; Po
— 7.3 %; Sk — 14.8 %; La — 5.4 %; Ky — 6.8 %.
[Monmy4ueHHbBIE pe3yabTaThl CBUACTEILCTBYIOT O TOM,
yTo 00pa3usl u3 cepuit ES, Ks, La paccensator 60-
Jiee OJHOPOJAHO, ueM o0pasisl u3 cepuit Po, Sk,
Ky, Tak kak pa3Opoc yKJIaJbpIBacTCsi B OIIUOKY
IKCTICPUMEHTA.

Zoam | %
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E 108 ”
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Puc. 9. 3aBUCHMOCTH MHTEHCUBHOCTU PEHTI€HOBCKUX JIyuel
OT yIJ1a peHTreHorpadupoBaHus 0OpasIoB,
B3ATHIX U3 pa3HbIX obacTeit

HHTERCHIHOC T

Puc. 10. 3aBUCHMOCTh HHTEHCHBHOCTH paccesiHust (nmri/c)
OT yriia peHtreHorpadupoBanus (MuH.)

KS

HHITCHCHNHOC T

Puc. 11. I'paduk 3aBUCHMOCTH HHTEHCUBHOCTH
OT yriia peHtreHorpadupoBanus (MHUH.) JUist 006pasIoB,
B3ATBIX M3 OfHOM o0nacTu

Taoauma 5
Pa30poc B 3HAYEHUSAX MHTCHCHBHOCTH
pPacCessHHOTO M3IyYCHUS

KS ES PO SK LA KY RP
63% | 44% | 73% |148% | 54% | 68% | 9.0%

B pesynbrare sKkcriepuMeHTa ObLIM PacCUUTAHBI
pamuycel HHEPIHH TI0p TI0 popmyinam (3-5).

tga=—£R2, (3)

rne Ro — panuyc ['mabe, A — JIMHA BOJHBI UCTIONE-
3yeMOT0 U3IIy4YCHHUS,

Ro=i./(—3tga) , 4)

27
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TAHTCHC YIJIa HAKJIOHA OIPCACIAJICA W3 SKCHCpHU-
MCHTAJbHBIX JAHHBIX:

Ini(e2)-1ni(e?)
a=——""3 ®)
2781
Ni = 12(0) 3JL.el. , (6)

n*Vvon.Voon.
rae Ni — xoHueHTparus nop i-pasmepHoit (pax-
muu, lg — MHTEHCHMBHOCTH MAJIOYIJIOBOTO pacces-
HUS B KHYJIE» MIEPBHYHOTO MYYKa, Vo5 — MOJCKY-
JSIPHBIA 00bEM HCCIENyeMOTo BeliecTBa, Vg, —
061ydaeMbIil 06beM 00pasia, N2 — paccenBarOIIAs
CIOCOOHOCTH 00BEKTA.

Bb110 ompeneneHo cpeHee OTHOCUTEIBHOE KO-
JMYECTBO YacTHIl Kaxoro pamepa (popmyna (6)).
JlaHHBIE PaJMyCOB HMHEPIMHU TOP M OTHOIICHUH
KOHIICHTPAIIMU TI0P 3aHECEHBI B Ta0JI. 6.

YcraHOBNEHO, YTO OONBIIMA BKIAaM B HHTCH-
CHUBHOCTH BHOCST TIOPHI BTOPOU pasMepHOU ¢pax-
[IUY, HO U3 PACCYMTAHHBIX OTHOIICHUI KOHIICHTPA-
IUHA TIEpBOM M BTOPOU (pakiuii TOp CIICAYET, YTO
KOHLICHTpAIUs TOP MepBO (ppakiuu 3HAYUTEITHHO
MPEBBINIACT KOJMYECTBO MOP C Pa3MEPHOCTHIO BTO-
poii dpakium.

W3 comocTaBieHUsT JaHHBIX 3arps3HEHHOCTH
obmacreit (Tabm. 1) ¥ ITaHHBIX, MOIYYEHHBIX METO-
JIOM MaJIOyIJIOBOTO PAaCCesHUs, CJICIYeT, YTO KOH-
HEHTPALUsT METIKUX TOp 3HAYUTEIHHO Mpeodnanaet
B oOpasnax, B3saThix u3 obnacreii SK, RP, KY, PO.
OTH 007acTH XapaKTepU3YIOTCs OOJBIINUM COACp-
JKAaHHEM TSKEJIBIX METAJUIOB B MOYBE. TakKe MOXK-
HO BHJICTh, YTO MHUHUMAJIBHBIC PAJNYChl WHEPIIUU
MOp MMEIOT MECTO Y 00pas3IloB, B3ATHIX M3 00IacTei
LA (53£1) A u KY (4115) A. D11 o6nact, B cBoro
o4epeqb, XapaKTepU3YIOTCs OONBIIUM COMEPKAHHU-
em Cr u V, paBabim 0.02 mac. %, 1 MUHUMAJIbHBIM
koimuectBoM cBuHIa — Menee 0.0005 mac. %, o0-
nmactu LA u KY - comepxannem Pb=0.001 mac. %
(camoe Oombiioe 3HaueHue). CriemyeT OTMETHTH,
gto B oOmactu KY mMeeTcs 3HaUUTETLHBIN pa3opoc
paguycoB WHEPIHH TMOp. DTO MOXHO OOBSCHUTH
TEM, YTO 3/I€Ch Ouar 3arps3HCHUs] CBUHIIOM HE pac-
NPOCTPaHEH TI0 BCEW TEPPUTOPHH, a PACHOIOKEH
JIOKAJIBHO. Y BCEX OCTaJbHBIX OOiacTed pasdpoc

Ta6mmna 6
PesynbsTaTe pacueTa 3HAYEHUHN paaguyCcoOB
HHEPUUHU NOP U OTHOIIEHUH
KOHIOEHTpPAaOUU MOP

YKJIaJbIBACTCSA B OIIMOKY dKcrepuMeHTa. PaceMot-
puM oOpasisl, B3siThie u3 obmacteit PO u KS. Pa-
JMYChl WHEPIMU TMOp 3TUX O00pasioB ONU3KU MO
3HaueHHsAM (M3MEHSIOTCS B Ipelenax or 57 o
61 A). Ilauuble o6nacTi comepxkar MpUOTH3HTENb-
HO paBHBIE KOJIMYECTBA TSHKENBIX MeTamuioB Pb, V,
Cr (cm. Tabm. 1, 7), IO CpaBHEHHIO C OCTAIBHBIMU
oOpasnamu, 3HaUCHHS PaAJAUYCOB HHEPIUH TIOP
cpennue. OONacTH HAXOAATCS B FOXKHOU DUHIISH-
UM U TIPUXOJATCS Ha 3arps3HCHHYIO 4acTh 3TOM
tepputopun. CpaBHUTENLHBIE PE3yJIbTaThl 3aHece-
HBI B TA0M. 7.

AHanusupys JaHHbIe Tabl. 7, MOXKHO TpOCIe-
JUTh KOPPEJIALNIO0 3HAYCHHUI Pa3MEPOB U KOJIMYECT-
Ba MOpP B 3aBUCHMOCTH OT COJCPIKAHHS TSDKEIBIX
MeTa;yioB B mouBe. Tak, s obmacreir KS m ES
C MUHUMAJILHBIM COJICPIKAaHUEM TSDKEIJIBIX METaJIOB
B mouBe (Pb=menee 0.0005 wmac.%, V=0.004
Mmac. %) KOJIMYEeCTBO MEJNKUX MOp MepBOil dpakiu
HauMeHblee. B obmactu LA comepkaHue MeNKHX
[Op 3HAYMTEIHHO OOJIBIIE, XOTS M3HAYAJIBHO €€ OIl-
peleuIn B CPEAHEM KaK «yCIOBHO YHCTYIO» 00-
JacTh MO0 MHHHAMAIILHOMY COJIEPXKAaHUIO CBHHIIA.
Onnako B oOiactu LA 3amMedeHo MOBBIIIEHHOE CO-
nepxanne V u Cr no 0.02 mac. %. Kpome Toro, 06-
macte LA mmeer camyio OONBIIyI0 IUIOMAAb IO
CPaBHEHHUIO C OCTaJbHBIMUA W3YYCHHBIMH 00IACTs-
MU, a 3HAuuT, ¥ BEPOSITHOCTh TOTO, YTO B HEKOTO-
PBIX «KMHKPOOOJIACTSIX» COJCPKAHUE CBUHIIA MOXKET
OTIIMYAThCS OT MHHUMAILHOTO CPEHEr0 3HAYCHHUSI.
B oOpasuax u3 obmacteit KY, PO pa3mepsr mop
nepBoi (hpakuy Ha MOPSAOK OOJbIe, YTO O0BsIC-
HSIETCSl BBICOKHM COJICP)KAHHEM CBUHI[A HA TEPPH-
TOPUSIX ITUX O0JIACTEH.

TakuM 00pa3oM, ¢ TOMOIIBIO HCIOIB30BAaHHBIX
METOJIOB MOXXHO BBISIBUTH 3aBUCUMOCTH HU3MCHCHUS
B CTPYKTYPHOM COCTOSHMM 3YOHBIX TKaHEH BCIeI-
CTBHE HEOJAroNPHUATHOTO BIUSHHS YKOJIOTHYECKOTO
(bakTOpa Ha )KUBBIC OPTaHU3MBI.

MHorue Jerand npH U3yYSHUH 3TUX CIOXKHBIX
00BEKTOB JI0 CUX TOP OCTAIOTCSI HEBBISICHCHHBIMHU.
B Gompiieli cTerneHn 3To CBA3aHO C TEM, UYTO THIPO-
KCHJTAIIATUThl OMOTEHHOTO MPOUCXOKICHUS HMEIOT
HECTEXHMOMETPUUYCCKHUI COCTaB U XapaKTePH3YIOTCS
MIPUCYTCTBHEM MHOTOYHMCJICHHBIX MHKPOIPHUMECEH,
CHOCOOBI BXOXKJICHHSI KOTOPBIX B KPUCTAJUTHYECCKYHO
peIIeTKy anaTuToB pa3HOOOPA3HEL.

Taoauua 7
3HauYeHHUE PaJgUyCOB MHEPUHUH
B 3aBUCHMOCTH OT yCJIOBHUS 3aTrpsi3HEHUS
TEPpPUTOPHH

O6mnactu Ry (&) R, (1&) N1/N; O6mnactn R2 (A) N1/N2 |Pb, mac. %] Cr, mac. % |V, mac. %
PO 16+1 57+2 170 KY 41+5 140 0.001 0.004 0.065
LA 15+1 53+1 130 LA 53+1 130 | <0.0005 0.02 0.02
SR 14+1 55+1 150 KS 62+1 10 | <0.0005 0.004 0.008
KY 13+1 41+5 140 ES 56 + 4 20 | <0.0005 0.004 0.007
PK 16+ 2 55+5 130 PO 57+2 170 | 0.00074 0.004 0.008
ES 24+5 56+ 4 20
KS 29+1 62+1 10
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OCHOBHOM MHMHEpaJbHOM COCTaBISIONICH BCEX
HCCIIeIOBaHHBIX 00pa3IoB 3yOHOM smMamm EBpo-
MEHCKOTO JIOCS SBJSICTCS TUJAPOKCUJIANATHT.
B kaduectBe mpumecHbIX (a3 HaOMOIANM Kap-
OOHAT-KaJbIIMUT U BUTJIOKHUT, IPUYEM OTCYTCT-
BHE 3THX (a3 HaOIOAaIOCh MPEUMYIIECTBEHHO
y 00pasIoB, B3ATHIX C YCIOBHO YHCTON 0OJIACTH
LA. ®a3 TspkenbIX METAIOB OOHApPYKEHO HE
OBLIO, UTO TIpPEIToyiaracT H30MOpPhHOE BXOXKIC-
HHE TUX MIEMECHTOB B allaTUT 3yOHO! TKaHH.

YcraHoBIIEHO, YTO amaTuT 3yOHOU AMam EBpo-

poB «c». IlpeBblieHWEe 3HaUeHHWS TMapaMerpa
«a» 3Malli WCCIEAOBaHHBIX 3yOOB 1O CpaBHE-
HHUIO C TAKOBBIMH 3HAYCHHSIMH I CTEXHOMET-
PHUYECKOTO THAPOKCUIIANATUTA CBUAECTEIHCTBYET
0 pacHoJIOKEHUM KapOOHAT-MOHA B KaHajax
TUJpOKCWIANaTuTa mpu 3amerieHun O-rpynisbl.
Jebunur kanbiys B CTPYKTYpe THAPOKCHUIIAIIa-
TUTA TaK)KE€ MOXET OBITh IPUYMHON YBEITHMUYCHHS
3HAYCHUS TTapaMeTpa «a».

3yOHasi TKaHb UMEET MOPUCTYIO CTPYKTYpY. Yc-
TaHOBJICH (DAKT KOPPEISIIIHNKN pa3MepoB Mmop 3y0-
HOW TKaHUM M OTHOLIEHUA WX KOHUEHTpaLUH,
BBIPXKAIOIIUKCSA B MPeoONIa]aHuy MEJKHX TIOp

MEHCKOTO JIOCS IO MHHEPAIBHOMY COCTaBy
U IapaMeTpaM 3JIEMEHTApHOW SYEWKH CXOJCH
C HMaJbl0 MHTAKTHBIX 3yOOB 4eJIOBEKa, INe TaK-
K€ OCHOBHOM MUHEPAJIBHON COCTABIIIOILEH SIB-
JsieTcs KalbUuiaepuuruTHBIN KapOoOHaTaaTuT.

Craenano NpenoaoKeHne, 4To MPH YBEINICHUN
KOJMYeCTBAa KapOOHAaT-MoHa B 3yOHOH »Manu
YMEHBIIAETCs cozepxKaHue (a3pl KaJIbIUTa, ITO
IPUBOIUT K YBEJIIMYEHUIO 3HAUCHUS I1apaMer-

B o0Opa3nax, B3AThIX C 0ojiee 3arpsi3HEHHBIX 00-
nacreii (PO, KY).

ABTOpBI  BBIpaKaT OnmaromapHocTh Raimo
Silvennoinen (University of Joensuu, Finland),
Kaarlo Nygren (Game and Fisheries Research Insti-
tute, Finland) 3a mnpenocraBneHHbIE 0Opa3IHI,
O. B. ®pank-Kamenerkoit (CIIOI'Y) 3a obcyxie-
HUE TIOJYYCHHBIX PE3YJIbTaTOB.
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MPOITOJbHBIE BUBPAIIAM B IBYXCJIOMHOM CTEPKHE
TP HAJIMYUU MEXY CJIOSAMHU CYXOI'O TPEHUSA

B crarne paccMaTpuBa€TCA 3a4a4a O BBIHYXXJICHHBIX IIPOAOJBHBIX KoNeOaHUAX B COCTABHOM CTEPIKHE MO BO3JCHCTBU-
€M I'apMOHHUYCCKUX BO3My1.lICHHI>i U B3aMMOJICHCTBHSA MCXKAY CJIOAMU CYXUM TPCHUCM.

KioueBsle coBa: IponoabHbIe BUOPALNH, CTEPXKEHD, TPEHHE

CrepKeHb COCTOMT W3 JIBYX OJHOPOMIHBIX CJIOEB,
NPIDKATBIX JIPYr K JIPYry PaBHOMEPHO pacrpejie-
JIEHHBIM TIOCTOSIHHBIM JIaBJICHHUEM.

1. HccnenyeM pacnpocTpaHeHHE MPOIOIBHBIX
BUOpAIMil B KaJKIOM U3 CIIOEB COCTABHOTO CTEPIKHS
KOHEYHOW JUIMHBI NPU BO3IEHCTBMM TapMOHHYE-
CKHUX BO3MyIIIeHI/H71 qaCTOThI (). HHH KOHTAKTHBIX
HOBEPXHOCTEN TI0oJIaraeM CIIpaBeUTUBBIM 3aKoH Ky-
JIOHa, a I MaTrepraia CTep:KHs — 3akoH 'yka [4].
IMocrapneHHas 3a/1a4a penraeTcs ¢ UCIOJIb30BaHUEM
HPHUOTHIKEHHBIX METOOB FAPMOHMYECKOM JINHEAPH-
3alUK U PA3JIOKEHUI 110 MAJIOMy TapameTpy. Ypas-
HEHMS TUHAMUKH CJIOEB UMEKOT BUI

PQU;—EQui=(-1)igsign(u, —u,). j=12 (1.1)

3nech — IUIOTHOCTh Marepuaia, Qi uQ, -
TUTONIAIA CEYCHUM CIIOEB, ul(x,t) u u2(x, ) — cMe-
LIEHUA CIIOEB CTEPXH4A, (| — CWJIA TPEHUsl, OTHECEH-
Has K €IWHUIlEC JUTMHBI KOHTAKTa CTepxKHs, E — Mo-
nynb ynpyroctd. IITpuxoM U TOYKOH 0003HAUCHBI
YaCTHBIE ITPOU3BOAHBIE IO KOOPAUHATE X U BPEMEHU
t. llomaraem, 4YTO OTHOCHTENBHBIE BUOpAINH
n(x,t): ul(x,t)_uz(x,t) pacupocCTpaHsoTCd Ha
BCIO [UTMHY COCTaBHOTO CTEpXKHS. YcIoBHs, obec-

© Koitbun A. B., 2008

MEYMBAIONINE 3TO JOMYIICHUE, OINpPENeINM HUXKE.
PaccmarpuBas crarnmioHapHbIe KOieOaHs, pelieHne
JUIS OTHOCHTCIBHBIX CMCIICHUH OylIeM HCKarh
B BHJE

n(x,t) =a(x)cos(wt + ¢(X)) - (1.2)

[penBapuTenbHO, CIEMys METOAY TapMOHHYE-
CKO¥1 THHeapHU3aliH, HENUHEHHYIO (DYHKIIHIO B CHC-
teme (1.1) 3aMeHMM JTMHEHHOM

F () =signn(x,t) = ro-1n(xt)-

3nech KO3(G(UIUMCHT JHHEApPU3aAIMK ' BBIYKC-
nen o ¢opmyne [3] u UMeeT B

(1.3)

r=— [ F(-ramsing)sinpdp=—- (1.4)
ma na

3aMeHsisi HeNnMHeWHble (YHKIHH B CHCTEME
(1.1), momyuum

U;—cui=(-1iq;7/am q;=4q/pQiz, (1.5)
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'=—(Qu+G)7/aw c2=E/p, (16)

Pemenne cuctembr (1.5-1.6) Oymem wuckarh
B KOMIUIEKCHOU (pOopMe, 4TO CTal0 BO3MOXKHO IO-
clle JTWHeapu3alui 3a7a4dd. (QU3HUYECKHH CMBICIT
HMeEeT BENICCTBCHHAs 4acTh perneHus. Jlias ob-
HOCTH W yA00CTBa BBIYMCIIEHUH MpEABAPUTEIHHO
nepeieM Kk Oe3pa3MepHBIM BelWYHHAM. Breaem
0003HaueHUS

‘Z‘zR, a=w/C, y=ax,
K;=0j/@?, K=(q+0p)/w?.

Pemenus cucremsr (1.5-1.6) Oymem wuckaTh
B BHUJIC

n=KZexp(iot), u,=K,Dexp(iawt),
U, = 774U, KZ‘:

ITocne moACTaHOBKM MCKOMBIX PELIEHUM B CHC-
TEMY W TIPUHSTHIX 0003HAYCHHM MOTYyYIUM I KOM-
IIeKcHbIX aMIuatyn Z u D:

Z"+Z=iz/lZ|. D"+D=-iZ/]Z|

(ITpuxomM B ypaBHEHHSX 0003HAYEHBI MPOU3BO-
HbIE 110 KOOpAUHATE Y.)

Perrenne mnepBoro ypaBaenust cuctembl (1.9) mis
KOMIUICKCHOM aMIUTHTY/Ibl Z OTHOCHUTEIBHBIX CMeIIe-
HHiT OyIeM CTPOUTH METOIOM BapHalliH MPOHU3BOJIb-
HBIX MOCTOSIHHBIX. 32 TIOPOXKIAIOIIEE PEIICHHE TPH-
MEM pellIeHHe YpaBHEHHUsI 0e3 MpaBoii 4acTH

Z=Aexp(ig)+Aexp(-ig), &=y+g;, (1.10)

rae , ) — INOCTOAHHBIC HHTCIPUPOBAHUA.
Ilomaras HOCTOHHHLIQ (l)YHKI_II/IHMI/I KOOpAUHATHI Y 1
HaKJIaabIBasA AOOIOJHUTECIBHBIC YCJIOBUA Ha IPOU3-

Boznbie (1.11):

A'explg)+A expHe)+
+Aigexpg)—Alg,expH&)=0.

IMoacrasum uckomoe perienue (1.10) B mepBoe
ypaBHenue (1.9) u ¢ yyerom (1.11) monmyuum cuc-
TEMY YpaBHEHUH JUIsl OTBICKAHUS QYyHKITUH:

1R (it :
28A 2A| 85,-
R=(A2+Az2+2AA Ccos&Y2,
§=4+4& R=[Z]

HailitTu HenmocpencTBEHHO PENIEHUE CUCTEMBI
(1.12) B 3amkHyTOM BHUAe He ymaeTcs. Jlns pas-
pEIICHHUs CHCTEMBI BOCIIOJIB3YEMCSl METOIOM YyC-
peanenus. B paborax MuponoBa u I[lanemoBa
IMOKa3aHo, YTO TIpu cjaaboMm aemIipupoBaHUH
B paccMaTpMBaeMOM CJydae MOXHO CYHTaTh
KoJIeOaHMsI MEAJICHHO MEHSIOLIUMHUCS KaK 1O KO-
opauHare, Tak u 1no Bpemenu [2], [3]. [Toatomy

n—cay

(1.7)

(1.8)

(1.9)

(1.11)

-y

1enecooOpa3Ho B CUCTEME MPOBECTH YCPETHEHUE
10 OBICTPOIT IEPEMEHHO# £, IPH 9TOM MPEAIIoIa-
raeTci MeJICHHOE W3MCHEHHE IePEeMEHHBIX
A, Ay, @ n @,. Jlna npoBeAeHUs YCPEIHEHHUs
B cucreme (1. 1%) BO3BMEM CpEAHEKBaApaTHye-
ckoe 3HaueHne GyHKIuHU R.

<R>:(21 [ RA0e) = AT+ A
T
0

[Toce moacTaHOBKHU <R> B (1.12) ycpennennas
cUCTeMa IPUMET BUT

(1.13)

A'=(—l)1+1Aj/2(R>v @=0,, ¢,=0. (1.14)
JlaHHas cHCTEMa UMEET UHTETPAIIbI
P =C3 0,=C4 AA=C,, (1.15)

(A)?+(A)?=V/4.

OpHako MOJMYYUTHh B SIBHOM BHJIE€ 3aBUCHMOCTH

U A, OTY B 5IEMEHTapHBIX GyHKIMSIX HE yaaeT-

ci. Kak cmemyer m3 wmuterpanos (1.15), 3aBucu-

MOCTb MEXIy A U A, Ompesensercs paBHOOOYHOH

runepOoI0il U IpU NPUIOKEHUH BO3MYILEHHS pea-

Ju3yercs ofHa W3 BeTBel rumepbosbl. [Ipu aTom
OTHOLLICHNE

e=A/ A=Cy/ A’ (1.16)
Oymer HM3MEHATbCS OT eOUHULBI Tpu X = |, Tme
A= A2 éfl.|_ §2_0 M PE3KO YMEHBIIATHCS IIPU U3-
MCHEHWH BEJIIMYUH A U , To ectb 1>&>0. B
3TOM MOKHO yOEOUTBHCS MOCHE BBIYUCICHHUS MOCTO-
SIHHBIX MHTETPUPOBAHUsI, KOTOpBIE OyayT onpenene-
Hbl nanee. Ecnu ypaBHenus cuctemsl (1.14) pasio-
XKWUTh TI0 TapaMeTpy &, YUYUTbIBas BEJIMYMHBI He
BHIIIIE &, IPUAEM K CHCTEME

A=A/2A, A=-12 ¢/=0, ¢,=0. (1.17)

Beenennblit mapametp g aenaer cucremy (1.17)
omuskoit k cucreme (1.14). [leiicTBUTENIBHO, MPH
&=1 cucrema (1.17) mepeiiner B cucremy (1.14), a
MPU MaJbIX 3HAYCHUSIX & — BCICACTBHE €€ Mot
Benmunbel. Cucrema (1.17) umeer pemerue

A=c-Yyl2, A=c/(a-y/2),
? =Gy @, =Cy

HpI/I 9TOM FJT[ AMINIUTYAbl OTHOCUTECIILHOI'O

(1.18)

cMmemenns R= ¢ yuerom otHomenus (1.16)
MOJKHO 3aIluCaTh:

R=c,—Yy/2+C, /(Ci—Y/2) COS(2y+Cs+Cs). (1.19)

Jlnst onpesienieHus: BRIPQKCHUN IS CMETCHUS
CIIOCB CTEepXHsS U; U U, oOpaTMMcsi K cCHCTEME
(1.9). Ecnm BBectn mnepemenHsie V=Z+D wu
D=V-Z, to nomyuum auddepeHnInanLHOe ypaB-
Henue mist V:

V"+V =0. (1.20)
YpaBHEHHE UMEET peIlICHNE
V =C,exp(&) +C5exp(=c.), (1.21)



IIpononeHbIe BUOpaLUK B IBYXCIOWHOM CTEPKHE MPH HATTMYUU MEXKIY CIOSMU CyXOTrO TPEHUS 81

&=Y+C, &=Y+C

Torma mns Gyskmmid U; ¥ U, MOXKHO 3aIlmmcaTrh
pelieHne B KOMIUIEKCHOH opme

U, = (KZ + K,D)exp(i wt),
u, =K,V —2Z)exp(iat).

Bxonsmue B 3TH nepemerieHus QyHKIMU ONpe-
neneHsl Boime. OHM cozepiKar MOCTOSIHHBIE WHTET-
pUpoBaHus Cj, KOTOPBIE JIOJKHBI OBITH ONpEJIEeIeHbI
U3 TPaHWYHBIX YCIIOBUil. IpaHM4HbIE yCIOBUS A
TaKOIO COCTaBHOIO CTEP)KHS MOIYT OBITh BECbMa
pasHoobpa3Hel. PaccMOTpuM CcOCTaBHOW CTep)KeHb
mumsel |, TIpu 5TOM npezmonaraeM, 4To OTHOCHTEIb-
HBIE BHOpAIMU MEXIy CIOIMH OyayT pacrpocTpa-
HSTBHCS HA BCIO JUIMHY CTEPXHS. 3alaliuM KHHEMaTu-
YeCKHe IPaHUYHBIC YCIIOBHSI B KOMIUIEKCHOH (popme

u(0,t)=H,exp(imt),
u,(0,t)=H,exp(iwt), (x=0)
u(1,t)=0, u,(l,t)=0. (x=I)

N3 3TuUX TpaHUYHBIX YCJIOBUW OMNpPEnearoTCs
MTOCTOSIHHBIE HHTETPUPOBAHHUS.

(1.22)

(1.23)

c;+C,=—2L, c;+c5=—2L,
¢,=—(¢,—L/2)?, ¢,=—C, ¢, =1/2sinL,

A= (H2Qe+ HiQw?70Qz /4Qu+Q2 ),
tgc;=c2sin2L /s,

s=(c,—L/2)?—c’ cos2L, tgc, =ctgl,
L=al, H=(Hi—H,)/K,
c2+(c,—L/2)*/c2—2(c,—L/2)? cos 2L=H.

[MocTosiHHAsE MHTETPUPOBAHUS C1 OIIPEACISACTCS
U3 MOCIeaHero BeipakeHus cuctembl (1.24) dumc-
JICHHBIM METOJIOM WJIM W3 MPHUOIIKEHHOTO BBIpa-
KeHus pH ydyere otHotreHus (1.16):

(o} —(Cl— L/ 2)2 cos(2L) /01: H.

Beipaxenue (1.25) moayueno u3 (1.19), ompe-
JIEJISIFOIIET0 PAaBEHCTBO AMIUTATYABl OTHOCHTENb-
HOTO CMEIICHHUS W aMIUTUTYABl OTHOCHUTEIHHOTO
BO3MYIICHHUS Ha KoHIE crepxHs, npu X=0. [Ipu
atoM Oepercsi 3HaueHue C1>0. CpaBHMM TOJy-
YEHHOE pellIeHUe I aMILTUTYABl OTHOCHUTEIHHOTO
cmemenuss R(Y) ¢ pe3yasraToM YHCIEHHOTO HH-
TErpUPOBaHUs MEPBOTO ypaBHEHUs cuctemsl (1.9).
Ha ¢ur. 1 mnpencrasnensr 3aBucumoctd  R(Y)
B Oe3pasmepHoii (popme. CpaBHEHHE BBIOJIHEHO
MpU OJMHAKOBHIX TPAaHUYHBIX YCIOBHUSIX H IOCTO-
SSHHOM 110 JUTUHE JaBJICHUU JJI HECKOJBKHUX 3Ha-
YEHUW aMIUIUTYJ BO3MYLIAIOIIUX BO3JICUCTBUI
Ha KOHIIE CTEp)KHsS MPH yCIOBWH, YTO BUOpauu
pacmpoCTpaHsIOTCS MO BCEW IIMHE paccMarpu-
BaeMoro crepykHs. CIUIONIHBIMU JIMHUAMH TOKa3a-
Hbl PE3yJbTaThl YHCJICHHOTO HWHTETPUPOBAHUS,
IMITPUXOBEIMH — TIPUONMKEHHOTO pemieHnus. M3

(1.24)

(1.25)

MpeaCTaBlIeHHON rpad)uyecKoil 3aBUCUMOCTH BH[-
HO, YTO PacXOXJACHHE HEBEIUKO.

R

/N

45

0 4
Our. 1

"t

2. OmpeaenyM mapaMeTphbl CUCTEMBI U BHEIITHE-
TO BO3/ICHCTBHS, 0OECICUMBAIONINE PACIPOCTpaHe-
HHE OTHOCHTENIbHBIX BHOpanuii Ha BCIO mauHy |
paccmarpuBaeMoro crepxkHs. s sToro paccMor-
PUM TOITyOECKOHEUHBIH CTEP)KEHb C KHHEMarhye-
CKUM I'paHUYHBIM YCIIOBHEM

nOt)=(H,—H,)exp(iot). (x=0)  (2.1)

Pemenne myis OTHOCHUTENBHBIX CMEIICHHHA Oy-
neM uckath Taoke B Bume (1.2). B paccmarpuBae-
MOM Clly4ae ymaercst Hahtu peumrenue [4], comep-
JKalee JBE IIOCTOSHHBIE WHTErPUPOBAHUA C1, C2
1 YIOBJIETBOpsitolee yOBIBAHUIO aMILTUTYIBI C POC-
TOM X. JI711 KOMITJIEKCHOM aMIUIMTYAbl OTHOCHUTEIb-
HBIX CMeIleHuH perienne ypaBuenus (1.9), Toxnme-
CTBEHHO YIIOBJICTBOPSIOIIEE €My, UMEET B/

Z =(c—y/2)exp(-i(y+c,)). (2.2)

Torpa m1g OTHOCHTENBHBIX CMEIIEHHUH B JIEHCT-
BHUTEIHLHOUN opMe 3amuIiemM

n(xt)=K(c,—y/2)cos(wt—y—-c;).  (2.3)

VmosaeTBopsist rpaHHuHOMY ycinoBuio (2.1), mo-
CTOSHHbIE ~WHTETPUPOBAHUS PUMYT 3HAYCHUS
cl:(Hl_ Hz)/K’ =0, a 30Ha pacnpocTpase-
HUSI OTHOCHTEJIbHBIX BHOpAIMii ONMPENEIUTCS W3
YCIIOBHSI TIOJIOXKUTETBHOCTH AMILTHTY/IbI

X =12(H,~—H,)corpQQ,q4Q +Q,)% (2.4)

CnenoBarenbho, pemieHue (2.3) crpaBeTUBO
Jutst 3HaueHul Q< x< x.- [Ipu x> x, ciaeayer npu-
HATh 77()(,'[):0, TO €CThb CEUYECHUS 5 Q2 OymyT
COBEpLIaTh BUOpALMU COBMECTHO O3 OTHOCHUTEIb-
HBIX CMCIICHUH CII0eB. 3amMeTnM, 410 ecin g— 0,
KOOpJMHATa X, —> 00, YTO COOTBETCTBYET OTCYTCT-
Buto aemripupoBanus. [lpyn Oompmx 3HaUEHUSX (]
BUOpAIMU JIOKAJIM3UPYIOTCS OKOJIO BO3MYIIEHHOTO
KoHIIa crepxHs. Kak cnenyer u3 (2.4), BenuunHa ¥,
3aBUCHUT OT YaCTOTHI BO31eUcTBUA (p. [loaTomy st
pacnpocTpaHeHusi BUOpaLuii Ha JUIMHY cTepkHs |
HEOoOXOAMMO 3HAYE€HHE YacTOTHI, PaBHOW HE MEHee

= Wx-
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.= 20(Q+Q)l/(Hi-H2)czpQQz.  (2.5)

CrenoBarenbHO, €CIM IMPOCIEIUTh 3a BHOpa-
[USIMH B COCTABHOM CTepiKHE JUTHHOM | mpu u3me-
HCHHUHM YaCTOTBhI OT HYJSA 10 YacTOThl (> (1 TO
CHayajla HEOOXOJAMMO BOCIOJIB30BATHCS PELIEHHEM
(2.3), a mpu MOCTIKEHHUH YaCTOTBI 10 (= (W ~—
pemenrem s cuctembl (1.12). Jlanee oTMeTHM,
9TO eclM B MCXOoAHO# cucreme 3amennts U, =0,
a (Xt)=u(xt), To aBrOMaTHUECKH TONTYUMM pe-
[IEHWE 3aJa4d O paCIPOCTPAHEHHH BHOpaIlHii
B CTEp)KHE KOHEYHOM UTHHBI, TPIKATOM K HETOM-
BIDKHOIT [IEpOXOBATOM MOBepXHOCTH [1].

3. PaccmorpuM HeoOpaTuMble MOTEPH B COC-
TABHOM CTEpXKHE TpPH BHOPAIMSIX COCTABHOTO
CTEPXKHSA. DTH MOTEPU MOTYT OBITH OIPEICICHBI KaK
paboTa CHJI TPEeHHsI Ha OTHOCHTEILHOM CMEIICHUH
CIIOEB IO JUTMHE CTEPIKHS 3a MEPUOJ] BO3MYIIAOIIE-
0 BO3IEUCTBUA:

X @ 5
W :I I FTpa—ndtdx. (3.1)
0 0 t

Cuiy TpeHUsl BO3bMEM C yYETOM €€ JIMHeapu3a-
UM B BUJIE

4q 7y _ (3.2)

KR o

Boruucnenne moreps mo ¢opmyie (3.1) maer
BBIPAXKEHHE

Fr, = —gsign 77 =

h 4gK
W =4qK [ R(y)dx = q7 S(y). (3.3)
0

3nechk S(y) — miaomanp noj rpadukoM it am-
TUTUTYJI OTHOCHUTENBHBIX CMEUICHHUH, OTpaHu-
4eHHOH KoopAuHaToil Y= X, npu dukcupo-
BaHHOM 3HAUCHWU X, PABHOM 3HAYCHHIO JIWHBI L
paccmarpuBaemMoro crtepxus. Ha ¢wur 2 npen-
CTaBJICHO HECKOJIbKO 3aBHCHMOCTEH IOTEeph Ha
TPEHUE OT KOOPIMHATEI Y=yl /C A PasIMIHBIX
3HaYeHUH BEJIMYMHBI CHIBI TpeHUs (. 3aBUCUMO-
CTH MOKA3bIBAIOT, YTO TIOTEPH CYIMIECTBEHHO 3aBH-
CAT OT BEIUYHMHBI TPEHHUS W YACTOTHI BHEUIHETO
BO3IEUCTBUS (D).
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YUCJIIEHHOE MOJAEJMPOBAHHUE ITIOJIYKO3PLIUTUBHOI'O
MEXAHUYECKOT'O B3AUMOJENCTBUSA TOKOIIPUEMHHUKA
A KOHTAKTHOM CETH ITPH BICOKOM CKOPOCTH DJIEKTPOBO3A

B cratpe paccMaTpuBacTCd MECTOAWKA YMCICHHOTO MOACIUPOBAHUA KOHTAKTHOH CETH H TOKOIPUCMHUKA 3JICKTPOBO3a
KaK MEXaHHYECKON CHCTEMBI C MOJIYKOSPIUTHBHBIM B331/IMO)Z[CI71CTBHCM 3JICMCHTOB. Z[HSI MOZJCIMPOBAaHUA TAKOTO B3au-
MOHeﬁCTBHﬂ UCTIOJIB3YIOTCA CBA3U, COMPOTUBIIAKOIUCCA TOJBKO CKATUIO. Ha MOJCJIbHBIX MTPUMEPAX PACCMOTPCHO H3-
MCHCHHC CHUJIBI KOHTAKTHOT'O B3aHMOZ[eﬁCTBPIﬂ B 3aBUCUMOCTHU OT CKOPOCTH ABHXKECHHS JJICKTPOBO3A.

KiroueBble ci1oBa: YUCIEHHOE MOJECIMPOBAHUE, MEXaHUYECKAsl CHCTEMA, KOHTAKTHOE B3aUMOJIEHCTBUE

Beeoenue. B cOBpeMEHHBIX YCIOBHAX COAEP)KaHU-
€M OJIHOTO W3 HAIPaBICHHH Pa3BUTHA IEKTpUDH-
IIUPOBAHHOTO JKEJIC3HOOPOKHOTO TPAHCIOpPTa B
HENSAX YIAYYIICHUS €ro TEXHUKO-3KOHOMUYECKHX
XapaKTePUCTHK SBISETCS OOCCIEUeHHE IKOHOMMY-
HOTO M HAaJEKHOTO (QYHKIMOHHPOBAHHSA CHCTEM
TOKOMIPHUEMHUK — KOHTAKTHAs CETh» IPH JIOCTa-
TOYHO OOJBIION CKOPOCTH MABIDKCHUS TMOE3M0B. B
ATOW CBSI3M TMOSBISAETCS PsJ aKTyaJIbHBIX MPOOIEM,
OTHOCSIINXCS KaK K COBEPIICHCTBOBAHHIO H3BECT-
HBIX WH)XCHEPHBIX PEIICHUH, TaK U K CO3JaHHI0 HO-
BBIX CHCTEM HAa3BaHHOTO BBINIC BHAQ, YTO IPEIO-
npenensieT HeoOXOMUMOCTh Bce Oosiee NeTambHOTO
ux uccienosanus [15]. KomiuiekcHoe wmcciemoBa-
HHUC CTCIICHU BIIUAHUSA pa3J’II/IT-IHLIX (I)aKTOpOB Ha
XapaKTEPUCTUKU CHCTEM <TOKOIPUEMHHK — KOH-
TaKTHasl MoIBECKay», 0€3yCcIoBHO, TpeOyeT MpoBeme-
HUA :-)KCHepI/IMCHTOB. OI[HaKO I10 TEXHUYCCKHUM H
HSKOHOMUYECKUM YCIOBUSAM TPOBEIECHUE TAKHX 3KC-
MEPUMEHTOB BO3MOXKHO MPH OTPaHUYCHHOM Habope
KOHCTPYKTUBHBIX M TEXHOJOTHUYECKUX XapaKTepH-
CTHK. B 3TOIi CBsI3M CTAHOBHUTCS HE TOJBKO IICIIECO-

© Konecnukos I'. H., Kysmmnos /1. A., 2008

00pa3HbIM, HO ¥ HEOOXOIUMBIM MPUMEHEHHE COOT-
BETCTBYIOIIMX MaTeMaTUYeCKUX MOJAENEH U COBpe-
MEHHOW BBIYHCIUTENBHON TeXHUKH. OCHOBHBIM
HalpaBlICHUEM B M3YUEHHUU pacCMaTpPUBAEMBIX CHC-
TeM SABISIETCA MaTeMaTHYeCKOEe MOJIEIHPOBAHUE C
MPUMEHEHUEM YUCIICHHBIX METONIOB [7; 22].
IIpuMeHeHne METOJ0B MaTeMaTHYECKOTO MOJe-
JIMPOBAHUS MIO3BOJISIET PELIATh AOCTATOUYHO CIIOKHBIE
3aa4M, B KOTOPBIX, HAlpUMEp, YUYHUTBIBAETCA, UYTO
HPH ONpEIeTCHHBIX YCIOBUSX (HEZOCTAaTOUHAs CHJIa
HavYaJIbHOTO HaXaTHs TOKONPHEMHHMKA, KOJIeOaHUs
TOKOBEYIIIETO MPOBOJA B BEPTUKAIBHON IUIOCKOCTH
U T. JI.) BOSBMOXKCH KPaTKOBPEMEHHBIH OJHOKPATHBIH
WA TIOBTOPSIOUIMNCS pa3pbIB NEKTPUUECKON LEMH
BCJIEJICTBUE IIOSIBIICHUS 3a30pa MEXAY TOKOIIPHEM-
HUKOM M TOKOBEIYIIMM IpoBojoM. IIpu aTom nmeer
MECTO TIOBBIIICHHBIN 3JIEKTPO3PO3UOHHBIM H3HOC
KOHTAaKTHPYIOIIMX 53JeMEeHTOB. MOKHO wu30exKarh
MOSABJIIEHUS 3a30pOB, YBEINYMBAas CHIIy Ha4aJIbHOIO
HakaTus ToKompueMHHKa. OJHAKO yBETHYCHHE CH-
JIbl KOHTaKTHOTO B3aMMOJEWCTBUS IPUBOAUT, COOT-
BETCTBEHHO, K YBEIMUYECHHIO CHIIBI TPEHHS U yCKOpE-
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HUIO MO 3TOM MPUYMHE H3HOCA KOHTAKTUPYHOIIMX
2eMeHTOB. Takum 00pa3oM, OYeBHIHA HEOOXOAU-
MOCTh MOCTAHOBKH U PEIICHUS COOTBETCTBYIOIICH
ONTHMU3AIMOHHON 3a1auu, JJIsI Yer0 HYXHbI aJicK-
BaTHbIC MAaTEMaTUYECKUE MOJCIH U aJITOPUTMbI HX
KOMIIBIOTEPHOM peann3alyu.

W3BecTHBI MaTeMaTHYECKHE MOJEIA MEXaHUu4e-
CKUX CHCTEM pPacCMaTpHUBacMoro kiacca, paspado-
TaHHBIC C MPUMECHEHUEM METO/Ia KOHEYHBIX AJIEMCH-
TOB M METO/Ia KOHEYHBIX PAa3HOCTEH (CM., HapuMep,
[8; 6]). IIpu pa3paboTke M KOMIILIOTEPHOM peajn3a-
MU TaKUX MOJEICH MOSABISETCS Psia MPOOIeM.
HauGonpmme 3arpymnHeHust oOycClOBICHBI HEOOXO-
JIUMOCTBIO Y4E€Ta BO3MOXKHOCTH TOSIBJIICHUS 3330POB
MEXy TOKOMPUEMHHUKOM U KOHTAKTHBIM MPOBOJIOM
MIPH HEKOTOPOI CKOPOCTH JBHXKEHHS 3JIEKTPOIOE3-
Ja. meer MecTo KOHCTPYKTHBHAsI HEJIIMHEWHOCTS,
TaK KaK CTPYKTypa MEXaHHYECKOW CUCTEMBI B JaH-
HBII MOMEHT BPEMEHH 3aBUCHUT OT TOTO, 3aKPBIT HIIH
OTKpBIT 3a30p. Perienue 3amadn MOXET ObITh Haid-
JIEHO C HCIOJIb30BAHMEM METO/IOB HEIMHEUHON Me-
xaHuku [19], HanpuMep MO cXeMe MOCHea0BaTelhb-
HBIX Harpykeuwii [14].

Hamu Obuia mpemjiokeHa METOJUKAa pacueTa, B
KOTOpPOW TPUMEHEH TMPSAMON ANTOPUTM PEIICHHS
3aJlauyu Ha Ka)JIOM II1are o BPEMEHHM, YTO JIOCTHUTa-
€TCs MCIONb30BAaHUEM COOTBETCTBYIONICH pa3HOCT-
moit cxemsl [10; 11]. MeTtonuka mpeqHa3HadeHa, B
YACTHOCTH, JUIS WCCJICOBAHUS W3MCHCHHS CHJIBI
KOHTaKTHOTO B3aUMOJICHCTBHUS TI0JI032 TOKOIPHEM-
HHUKa DJIEKTPOBO3a W TOKOBEIYIETO MPOBOAA KOH-
TakTHOU ceTu. Crjia KOHTaKTHOTO B3aUMOACHCTBUS
TOKOTIPHEMHHKA C TOKOBEIYIIIMM MIPOBOJIOM 3apaHee
HEU3BECTHA U MOJJICKUT ONPENEICHUIO KaK OJIMH U3
pe3ynbsratoB penieHus 3anaun. OcoOEHHOCTh aNro-
pUTMa 3aKII0YaeTCsl B TOM, YTO CTaHJApTHBIC 3aBU-
CHUMOCTH METOJ[a KOHEUHBIX DJICMEHTOB JIOTOJHEHBI
COOTHOIICHUSAMH ISl CUJI KOHTAKTHOTO B3aUMOJICH-
CTBHS M BEIHWYHMH 3a30pPOB, aHANOTH TU(HepeHIn-
QIBHBIX YPaBHEHUH JIBUYKCHHSI 3AIUCAHbBI C UCTIOJNb-
30BaHUEM OJHOCTOPOHHUX KOHEYHBIX Pa3HOCTEH, a
pacyeT Ha IIare mo BPEeMEHHU CBEJEH K JIMHEWHOU
3aja4e JOTONHUTENBHOCTH, JJISl PEHICHUs] KOTOPO
MPUMEHEH M3BECTHBIN anropuTtm [12; 17].

Jlns obecrieyeHns cTabMIIBHOTO KadyecTBa TOKO-
CheMa 10 BCEW JUIMHE TOKOBEAYIIETO MPOBOJA aM-
IUTATYJIa €ro TOIEPEYHBIX KoJeOaHWH He JOJDKHA
OBITh N30BITOYHO OOJIBIIION, B TOM YHUCIIC IPU aBTO-
kojebanusax [22]. AMIUIUTYION MOMEPEUHBIX KoJie-
0aHUl TIPOBOJA MOXKHO YIPABJISATh, U3MEHSS CHITY
ero HarshkeHusi. Ha MopenbHOM 3amade Hamu Oblia
paccMOTpeHa METOIUKA WCCIEeOBAaHHUS B3aUMO-
BJIMSIHUSL TIONEPEYHBIX M IMPOAOJIBHBIX KOJIeOaHUH
TOKOBEJYIIIET0 MPOBOJAa KOHTAKTHOH CETH B 3aBU-
CUMOCTH OT CHJIbI HATSKCHHUS. 3ajada peIraeTcs
C MPUMEHEHUEM YHCICHHBIX MeTO0B [11].

1. Mamemamuueckas mooden. COBpPEMEHHOE
COCTOSIHHE U Pa3BUTHE METOJIOB pacueTa MeXaHUue-
CKUX CHCTEM C KOHTAKTHBIM B3aHUMOJICHCTBHEM
3JIEMEHTOB OTPaXEHO B HECKOJNIBKUX padborax [16],
[24], [5], [1], [9], [3]- B manHOM cnydae mpu mO-

CTPOCHUU MaTeMaTH4IeCKOM MOJCIIN HMCIIOJIB30BAaHBbI

CTaHJIApTHBIC COOTHOIICHHS METOJa KOHEYHBIX
3NIEMEHTOB B (pOpME METOJIa TIepeMENICHUH, B KOTO-
PBIX YYTEHBI M3rH0 B BEPTUKAIBHOH IUIOCKOCTH U
mpomoibHbie aedopmanuu crepkueit [20]. Tokose-
IOyIMH TPOBOJI M MOJJEpKUBAoLINe ero (parmeH-
TBl KOHTAaKTHOW CETH pa30MBAIOTCS Ha 3SJICMEHTHI
KOHEUHOH JUIMHBI. YpaBHEHUS JIBUIKCHHS 3aITHCHI-
BAIOTCSl C YYETOM CHJI YHPYTOrO W BSI3KOTO COIPO-
TUBJIEHUSI B cTaHgapTHOH Qopme. [Tpu stom anvHa
Ka)XJIOTO M3 DJIEMEHTOB NMPHHUMAETCS! J0CTaTOYHO
MaJloH, 4TO IO3BOJISIET, UCIIONB3YSI U3BECTHYIO Me-
TOAUKY [2], MCKIIOYMTH M3 PACCMOTPEHHUS Bpalla-
TENIbHBIE CTEIIEHH CBOOOIHI.

C ¢usnveckoil TOUKH 3peHHST MOJENb KOHTAKT-
HOTO ITPOBOJIA MPEACTABISIET COOOH YIMOPSIOUCHHOE
MHOYKECTBO MAacC, COCPEIOTOUCHHBIX B Y3JaX U CO-
eIMHEHHBIX YIIPYTUMU dnieMeHTamu. [IpoponsHas u
HONepevHas )KECTKOCTh KaXJIOTO M3 CTEp)KHEH OI-
pelensieTcss TeOMETPHYCCKIMU XapaKTEePUCTHKaMU
ero IOIEePeYyHOro CEYCHUsI U CBOMCTBAMHU Marepua-
na. B paccMarpuBaemMoil MoAenn Kaxzaas U3 Mace
(koTOpBIC B TAaHHOM CiIydae MOTYT paccMaTpHBaTh-
Csl KaK MaTepualbHbIC TOYKH) MMEET JIBE CTEICHH
CBOOOIBIL.

B wmarpuuHO#l (opMe ypaBHEHHE JBHKCHUS
paccMarprBaeMON MEXaHHMUYECKOH CHCTEMBI C MOITy-
KODPIMTUBHBIM B3aHMOJICHCTBHEM JJIEMEHTOB HMe-
€T CIeAYIOIINI BUI!

R=MU+KU+rU-P-CN, (1)

rie M — marpuna macc, K — marpuna, y4uThl-
BaroIIasl IUCCHUIAIMIO SHEPTUH, I' — MaTpuIa e-
ctkoctd, P — BekTop y3moBeix cmi, U — Bekrop
MEepEeMEIeHNI Y3JI0B KOHEYHO-3JIEMEHTHOU Mojie-
mu. DneMeHThl BeKkTopa R mpencraBmsior coOoif
peakuuu (UKTHBHBIX CBsI3e MeToNa KOHEYHBIX
2IEMEHTOB B (hopMe MeTofa MepeMelIeHud. OTH
peaxkuuu paBHBI HYJIIO.

CootHorrenre (1) ommyaercss OT cTaHIAPTHON
(bOpMYITMPOBKH MeTO/a KOHEUHbIX 3meMeHToB [20],
[2] xommonenToM CN, KOTOpBIM B HAIIEM Ciy4ae
YUUTBHIBACTCSl BIMSHUE CHJI KOHTAKTHOTO B3aHMO-
JIeHCTBUS. DTW CHJIBI TPENCTAaBICHBI 3JIeMEHTaMHU
Bektopa N. 3nece C — marpuna ko3dduimeHToB
B YpaBHEHUIX PaBHOBECHSI.

[Tepememennss U, Tekymue W HayajbHbIC 3Ha-
uenus 3a30pos (D u Do coorBeTcTBEHHO) CBA3aHBI
MEXIY c000i reoMeTpUIeCKHMMHU COOTHOICHUSIMU

D=C'U+Dy. (2)

ITo ¢u3uyeckoMy CMBICITY 3a1a4d ypPaBHEHHUS
(1) u (2) HeOOXOAMMO MOIONHHUTH CIIEXYFOITHMHU
BbIpaXXCHUAMUN .

R=0, D'N=0, D>0, N>0. (3)

Takum o0pa3oM, paccMarprBaeMas 3ajada CBO-
AUTCA K MMOUCKY PCHICHUSA CUCTEMbI PaAaBEHCTB U HE-
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paserctB (1-3), TO ecTh McxomHas 3amada hopMmy-
JUpyeTcs Kak JIMHEeWHas 3ajada JONOJHUTEIBHO-
cru. JlocrarouHo >(eKTUBHBIA B BBEIYHCINATEIb-
HOM OTHOIICHHH AJTOPUTM PEIICHHS 331a9l MOXKET
OBITh MIOCTPOCH C UCIIOIB30BAaHUEM PA3pabOTaHHOTO
panee mogxoma [12], [17].

[TpumeHsisi SIBHYIO CXeMy C OIHOCTOPOHHHUMH
KOHEYHBIMH PA3HOCTAMH, 3aMEHHM COOTHOIICHHS
(1-3) ux KOHEYHO-Pa3HOCTHBIMH AHAJIOTAMH:

Ri=AUi—CNi+|5|
Di=CTUi+Do
Ri=0; DiTNi=O; Di>0; N;=>0,

rae

A= Mr?2+Krt+r,
P =12MUi;-BUi1—R, B=2Mr?+Kr?,
7 — IIar 1o BPEMEHH, | — HOMeEp Iara.

[lepBbie 1Ba COOTHOLICHHMS 3alUIIEM B MaTpU4-
HOW (hopme:

Ri|] [A -CJu] | R
= - +

Di C O N; Do
Hcrnonb3yst )opAaHOBEI UCKITIOYCHHS B OJIOUHOM
(dhopMme, mepeBeeM Bce MEepeMEHHbIC, 00s3aTelbHO
paBHBIE HYJIO, B IPAaBYIO YaCTh JAHHOTO PABEHCTBA.
OTH mepeMeHHbIe MPENCTaBIECHbl BCEMH DJIEMEHTa-
Mmu O610ka R; v HekoTopriMH (HEH3BECTHBIMH 3apa-

Hee) smemenTamu OmokoB Di, N;. Ilepesemem R;
B IIPaBYt0 4acThb. [lomyuum:

Ui| Al AC |R; N —~Ap
Di| |[CTAT CTAIC|Ni| |Dy—CTAZP

Takum 00pa3oM, MOXKHO 3alKCcaTh CICIYIOIINE
COOTHOIIIEHUS:

Di = CTA™ICN; + Do - CTA'R,
DiTNi = 0; D; > 0; N; > 0.
O0603HaYUM
Y =Di; X=N;; H=CTAIC;
W = Do - CTAIP.
Torma, oueBUAHO,

Y =HX+W.

[lo ¢uzuueckoMy CMBICITy paccMaTpUBaeMOM
3amaun Matpuna koddumuentoB H kBamparHas,

IMOJIOKHUTCIIBHO OIPCACIICHHAA. I[J'ISI HCHU3BCCTHBIX
IEPEMCHHBIX BBIIOJIHICTCSA COOTHOLICHUC!:

Y™X=0;Y>20; X>0.

Tem cambIM Ha IIare i MO BPEMEHH MPUXOIUM K
M3BECTHOW (DOPMYJIMPOBKE JTWHEHHOW 3amadd J0-
nonHuTeNsHOCTH [23].

3ameTuM, JUIA peIIeHrs] paccCMaTPUBAEMOM KOH-
TaKTHOM 3alaul MOTYT OBITh HCIIOJI30BaHBI pas-
nuynblie anroputMer [24], [3], [16]. B nannoMm ciy-
yae 3(Q(HEKTUBHBIM B BHIYUCIUTEILHOM OTHOIICHUH
SIBIIIETCSl MPUMEHEHUE aJropuTMa C HSHEpreTude-
CKHM KpHTEpHEeM BbIOOpa paspemaronieil CTPOKH
[12], [17].

PemuB nuHelHy0 3afayy AOMOJHUTEIBHOCTH,
mHafimem Di m N; Ha mare | 1o BpeMeHH. 3arem
OTpeNeNuM TepeMENIeHUsT Y3JI0B KOHEYHO-dJIe-
MEHTHOH MoAeNu:

Ui=AT'R; + ACN; + (-AP).

KacarenbHyl0 COCTaBISIONIYIO CHIIBI KOHTAKT-
HOTO B3aMMOJEWCTBHUS TOKOBEAYIIEr0 MPOBOAA H
TOKONIPHEMHHMKA OIPEAEINM, HCIONIb3Yysl 3aKOH
Awmonrona — Kynmona T = fN, rne f - xoadppunu-
eHT TpeHusi, N — HopManbHasi COCTaBISIOIIAsT CUIIBI
KOHTaKTHOTO B3aUMOJICHCTBUSI.

2. Aneopumm pewienus. J|Jia 4UCICHHON peanu-
3alMM MaTeMaTHYecKOd Monenu pa3paboTaH ajiro-
PHUTM, KOTODPBIH MOXET OBITh MpPEACTaBIEH B Clie-
JYIOILIEeM BUJE.

1. C ncrionp3oBaHMEM METOJA MOCTIEA0BATEIBHBIX
npuomkennii [19], [14] onpenensiercs aebopmupo-
BaHHOE COCTOSIHUE IPOBOJA, HA KOTOPBIM JEHCTBYIOT
cuiga cOOCTBEHHOTO Beca, CWJIa HATsDKEHHS M CHna
HAYaILHOTO HaXKaTHsl TOKOTIPHEMHUKA. Takum oOpa-
30M, pelaeTcsl 33/1a4a CTaTUKU C YYEeTOM T'eOMEeTpH-
YeCKOH HENMHEUHOCTH 110 aHajoruu ¢ [22], [11].

2. lns ompeneneHus MepeMelIeHu y3JI0B KO-
HEYHO-3JIEMEHTHOW MOJENH HCIIONb3YeTCs SIBHAS
CX€Ma C OTHOCTOPOHHUMH KOHEYHBIMH PA3HOCTSAMHU.
Ha nepBoM miare mo BpeMeHH B KaueCTBE MCXOIHO-
r0 HNPUHUMAETCS COCTOSHHE CTaTMYECKOTO pPaBHO-
BecHs, HalaeHHoe 1o 11. 1.

3. Ha ouyepenHOM I1are 1mo BpeMeHH | B Ka4ecT-
BE€ HCXOIHOTO COCTOSIHUSI TIPHHHUMAETCSI COCTOSIHUE
00bEKTa HCCIIEIOBAaHMUS, HAHIEHHOTO Ha MPEbIAy-
mem mare i — 1. Pemaercs nuneinas 3agada mo-
TOJHUTENBFHOCTH C LENBI0 ONpeAeNeHUs] 3a30pOB
Di, HOpMaJBbHBIX COCTABISIOMINX CHJI KOHTAKTHOTO
B3aMMOJICHCTBHS 110JI03a TOKOIPUEMHHKA U TOKOBE-
nyuiero mposopa N, mepeMemeHuid y3j10B KOHEd-
HO-3IIeMeHTHOI Monenu U .

4. KacarenbHble COCTaBISIOIINE CHI KOHTAKT-
HOTO B3aMMOJICHCTBUS Ha IIare | BBIYUCISIEM, HC-
MOJIB3Ysl HalJGHHBIE HAa TpENbIIylIeM Liare 3Have-
HUSI HOPMAaJIbHBIX CHJI:

Ti = f N
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5. Haiinennpie mepemerienns Ui ucnoib3dyem
IS HAXOXICHHUSI HOBBIX 3H3‘-ICHPII7[ KOOp)Z[I/IHaT y3-
JIOB KOHEYHO-3JIEMEHTHON MOJENu W Tmepecdyera
MAaTpHUILbl JKECTKOCTH cucTeMbl. Kaxaplii mar mo
BPEMEHHU COIPOBOXKAACTCS TEPEMEIICHUEM TOKO-
MIpUEMHUKA Ha PACCTOSHHE, PaBHOE JIMHE KOHEU-
HOTO 3JIEMEHTa TOKOBEIYIIETO MPOBOAA M0 HAIpaB-
JICHUIO JIBWKCHHS DIIEKTpoBO3a. M3MeHeHHWe reo-
METPUYECKOH CXeMBbI 00bEKTa MOACIHPOBAHUS YU~
TBHIBACTCSl IEPECUETOM KaK MAaTpHUIbl >KECTKOCTH,
TaK M 3JIEMEHTOB Marpuibl C.

6. B xauecTBe KpuUTEpUs OCTAHOBKU CUeTa WUC-
MOJIB3YETCSl YHCJIO IaroB 1O BpeMeHH. TOYHOCTh
TaKOTO pacyera MpueMyIeMa, €CJIM BEeIWYMHA IImara

10 BpEMCHU AOCTATOYHO MaJia.

3. Mooenvuwiti npumep. OOBEKT HCCIICIOBAHUS

CXEMATUYCCKHU NPEACTABJICH Ha pHUC. 1.

Puc. 1. Mogens yyacTka KOHTaKTHOH ceTH

3a OCHOBY MOJIENIM B3sTa IUIOCKAs CXeMa 3ame-
IICHHUS MTPOCTPAHCTBEHHOW POMOOBUAHON aBTOKOM-
meHcupoBanHoi KouTakTHOUW cetn (ITPAKC) [7;
21]. Hecymmii TpOC ¥ TOKOBEAYIIUH MPOBOJ 3aKpe-
IUICHBI IAPHUPHO-HETIOIBIKHO B Hadaje IepBOTO
nposiera. [IpoMeKyTOUHBIE OMOPBI HECYIIEr0 TPOCca
paccMaTpHuBarOTCA Kak MPUMBIKAIONINE MMapHUPHO-
MOZIBMKHBIE OMNOphl. Hecymmii Tpoc U TOKOBedy-
IV TIPOBOJ] CBSI3aHBI YIPYTUMH DJIEMEHTaMH, 00-
JafaroIuMe KecTkocTeio 3,6 kH/m. TIpomeTsr To-
KOBEIYIIEr0 MPOBOJAa M HECYIIEro Tpoca OIMHAKO-
BHI, paBHHEI 10 M. HatsbkeHne TokoBeayIero mpoBo-
Jla U HECYIIMX TPOCOB CO3/aeTCsl MPOTHBOBECAMH.
Cuna Harshxenus tpoca 24 xkH, nposoxa — 19,6 kH.
Hecymmit Tpoc m ToKoBenymuid mMpoBOJ pa3OmBa-
IOTCS Ha KOHEYHBIE diaeMeHThl 1iuuHor 2,5 u 0,25 m
COOTBETCTBEHHO. TOKOTIPUEMHHK MOIEIHPYETCS
MEXaHUYECKOM CHCTEMOH JBYX IOMINPYXKUHEHHBIX
Macc 1o amamoruu ¢ [13]. Macca momosa — 16 kT,
MpUBEJICHHAs Macca HKHUX paM U MPYXUH TOKO-
MpueMHUKa — 45 KT, )KECTKOCTh BEPXHEH TPYKUHBI
pasna 6 kH/m, HiokHe# npykuabl — 1 kH/M.
Tpebyercs, mpuHUMAasi BO BHUMaHHUE JKECTKOCTh
MPOBOJIAa TIPY PACTSHKEHUH U TPU U3rHOe, HCCIen0-
BaTh M3MEHCHHUE CHUJIbI KOHTAKTHOIO B3aUMOJICHCT-
BHS TOKOBEAYIIETO MPOBOAA M TMOJI03a TOKOIIPHUEM-
HUKa F B 3aBHCHMOCTH OT CKOPOCTH JIBHIKEHUS
anekTpoBo3a V.
Hexotopbie pe3ynbTaThl BBIYMCICHUN O HU3JI0-
JKCHHOMY B pasjieie 2 aJrOpuTMy IPHBEICHBI Ha

puc. 2—7. B HauaJIbHBIE MOMEHT BPEMEHHU TOKOIIPH-
E€MHHK pPAacIiojlaraeTcsi B CepeArHE MepBOro IMpoJie-
Ta, HayalbHas CHUJIa HaXaTusi TOKONPUEMHHUKA
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Puc. 2. VI3ameHeHne CriIbl KOHTAKTHOIO B3auMoaeicTBys F
B 3aBUCUMOCTH OT Bpemend t. V = 180 km/4ac
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Puc. 5. 3smMeHeHune BeNMHMIHHbI 3a30pa D M1y TOKOBELy M
MPOBOJIOM H TIOJIO30M TOKOTIPHEMHUKA B 3aBUCHMOCTH
ot BpemenH t. V = 340 km/uac
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Puc. 6. 3aBucumocts F(t). V = 360 km/uac

D, v
L2
08
04 |
0.04750 0,25 Aﬁ,é’oc

Puc. 7. 3aBucumocts D(t). V = 360 km/uac

AHanu3 pe3ylbTaToB YHCICHHOTO MOAETHpPOBa-
HUS TTOKA3bIBAET CIICAYIOIICE.

[Ipy TpoXOKIEHHH TIOJI030M TOKOIIPHEMHHUKA
y3JI0B TIPUCOEINHEHHS CTPYH MMEET MECTO OBICTPO
MPOTEKAIOIIUNA MPOLIECC U3MEHEHUSI CUJIbl KOHTaKT-
HOTO B3aMMOJEWCTBUS TOKOIPHEMHHKA C TOKOBE-
JTyIIIAM TIPOBOIOM.

C yBenmM4eHHEM CKOPOCTH ABMXKEHHS SJIEKTPO-
BO3a BO3pacTacT MHTEPBAJ] WU3MCHECHUS CHJIbI KOH-
TaKTHOTO B3aMMOJICHCTBHSI.

IIpu KOCTATOYHO BBICOKHUX CKOPOCTSAX BO3MOXK-
HO TIOSIBJICHUE 3a30pa U, KaK CIEICTBUE, CHUKCHUC
KauecTBa TOKOoCcheMa (puc. 5-7).

OTH 3aKOHOMEPHOCTH XOPOIIO HM3BECTHBI CIIie-
[UAIACTaM TI0 pe3yibTaraM HaOIONEHUH, HaTyp-
HBIX WCIBITAHUNA W YHUCIICHHBIX JKCIEPUMEHTOB B
JTAHHOW OOJIACTH WCCIEJOBaHUM, YTO TIO3BOJISIET
cAenarh BBIBOJ 00 aJEeKBaTHOCTH PE3YNIBTaTOB MO-
JISITUPOBAHUSI.

3axmouenue. llpeacraBieHHas B JaHHOUM cTaTbhe
METOZMKA YHCJICHHOTO MOJCIHUPOBAHMS O3BOJISIET
MIPOTHO3UPOBATh COCTOSHHE CHCTEMBI «KOHTAKTHAsS
CETh — TOKONIPUEMHHUK» TIPH Pa3THYHBIX 3HAYCHUAX
CKOPOCTH JBMXKEHUS 3JICKTPOBO3a, HAYAIILHOW CHITBI
KOHTaKTHOTO B3aUMOJIEUCTBUS, PACCTOSHUM MEXY
OMOpaMU U CTPYHAMH, JKECTKOCTH CTPYH, MacChl U
JKECTKOCTH TOKOTIPUEMHHKA, CHJIBI HATSHKEHUS TO-
KOBEIYIIEro NpOBOJa M JAPYTHUX XapaKTEPUCTUK
cUCTeMBI. TeM caMbIM B JIOTIOJIHEHHE K BO3MOXHO-
cram m3BectHBIX Metomuk [15], [7], [22], [8] [6]
pacmupsiercss HabOp MHCTPYMEHTOB JUIS HCCIENO-
BaHMS CUCTEM KKOHTAKTHAS CETh — TOKOITPUEMHHK,
YTO MOXKET OBITh MCIOJIH30BAHO MPHU COBEPIICHCT-
BOBaHHH W ONTUMH3AINH STHX CUCTEM.

Pe3ynsraTel MOAenMpoBaHUS MO TPEACTABIICH-
HOM METOJIMKE MOTYT OBITh UCIIOJIB30BaHbI IIPU BbI-
MOJIHCHUH PACYETOB KOHTAKTHBIX MTOJIBECOK B LIEJISIX
VIYYIICHUS TEXHUKO-DKOHOMHYECKUX XapaKTepH-
CTHK DIIEKTPU(PHUIIMPOBAHHOTO IKEIE3HOIOPOKHOTO
TpaHCIIOpTA.

3aMeTuM, YTO MEXaHUYECKUE CHCTEMBI C IOJY-
KODPUUTHBHBIM (OTHOCTOPOHHHMM) B3aUMOIEHCTBHU-
€M 3JIEMCHTOB SIBJISFOTCS (PU3UYECKH aJ[eKBaTHBIMU
MOJIEJIIMU Pa3HOOOPa3HBIX OOBEKTOB, YaCTO BCTpE-
YalOIIUXCsA B MpUpoae U TexHuke. [Ipu mMaremaru-
YEeCKOM OIMMCAaHUM TaKuX (UINIECKHX MOJenen
MIPUMEHSIOTCS COOTHOIIEHuS, aHamorunygabie (1)—(3).
[Ipu 3TOM MCXOmHas 3ajada CBOAMTCH K JIMHEMHOMN
3ajaue JOMOJHUTEIbHOCTH. CyIIECTBYIOT TPUMEPHI
MPUMEHEHUS 3TUX COOTHOIICHUHM MNpU pPEIICHUU
apyrux 3amad4 [4], [18].

Pabora Brimonnena mpu mopaep:kke Poccuii-
ckoro ¢oHma (GyHIAMEHTATHHBIX HCCIICIOBAHII
(mpoext Ne 08-08-00979).
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CPABHEHHE 3®®EKTUBHOCTH TEXHOJIOT U TECO3ATOTOBOK
HA OCHOBE 3KCHEPTHOI'O AHAJIM3A

B crarpe mpezacraBneHo cpaBHEHHE METO/IOB JIECO3aTOTOBOK MO KOMIUIEKCHOMY KPUTEPHUIO, YIHTHIBAIOIIEMY KadyeCTBO
3aroTaBIMBAEMBIX JIECOMATEPUATIOB, MPOM3BOAUTEIFHOCTh CUCTEM MAIIMH M YIENbHBIC TPAMBIC HKCILTyaTal[MOHHBIC
3arparsl. MccnemoBanus mpoBeIeHBI Ha JT€CO3aroTOBUTENbHBIX peanpusTusix Pecryonuku Kapenus.

KimroueBble ci10Ba: TEXHOJIOTHS JIECO3aroTOBOK, IMPOU3BOAUTEIIBHOCTh MAIlIWH, 3aTPaThl, KAY€CTBO APEBECHUHBI, CPAaBHUTEJIbHAsA OLICHKa

YcroitanBoe, 2KOHOMHIECKH dPGEKTHBHOE pPa3BUTHE
JIECHOTO CEKTOPa HEPa3phIBHO CBSA3aHO C BHIOOPOM U
obocHoBaHWeM HanOoJiee 3(pPEKTHUBHBIX TEXHOIOTHI
JIeCO3aroTOBOK, AaJaTHPOBAHHBIX K KOHKPETHBIM
NPUPOAHO-TIPOU3BOICTBEHHBIM  YCJIOBUSIM  JIECHBIX
TeppuToprid. CeromHs JIeCO3aroTOBUTENBHBIC MpPe/I-
OpUATHS, TUIaHUPYS DKOHOMHYECKyIo 3ddexTus-
HOCTb IIPOU3BOACTBA JIPEBECHHBI, B KAYECTBE OCHOB-
HOTO paccMaTpUBAlOT KPUTEPUHA «pe3ysbTar — 3aTpa-
TBI», JIeNasi YIop Ha MUHAMU3AIHIO 3aTPaTHOMN Jac-
TH, 4TO OTpakKaeTcsi Ha NPUOBLIN KaK 0CHOBE Y dek-
THUBHOCTH. B TO e Bpems 3aTpaTHasi 4acTh HE MOXKET
ABJIATHCA OKOHYATEJbHBIM YCIOBHEM, TaK KakK IpU
BBIOOpE TEXHOJIOTHH J1€C03ar0TOBOK Ba)YKHO YUHTHI-
BaTh U APyTU€ HEMAJIOBaKHbIE (DAKTOPHI, BIMAIOIIUE
Ha SkoHOMHYecKyr0 3ddekruBHOCTE. Cpenu HHX
HEOOXOIMMO BBIACIUTH MPOU3BOIUTENBHOCTD IPH-
MEHSIEMBIX CUCTEM MAIIMH ¥ MEXaHM3MOB, Ka4eCTBO
3aroTaBIMBAEMON JPEBECHHBI, 3KOJOTHYECKHE IO-
CJICJICTBUS IIPUMEHEHUS! 3TUX TEXHOJOTUM M TEXHHU-
KH, IPHYEM BCE 3TH (PAKTOPBI TOJKHBI peai30BbI-
BaThCs B YCJIOBHAX 0e3yOBITOUHOCTH BEAEHHMS JIECO-
3arOTOBUTENBHON  gesrenpHocTU. [loaTomy mpu
oreHke (P (EeKTUBHOCTH MPUMEHSEMbIX TEXHOJIOTHH

© Crouég B. C., Konosainos A. I1., CenuepctoB A. A., 2008

JIeCO3ar0TOBOK OHHU JIOJDKHBI PAacCMaTpPHBAaThCs KOM-
IUIEKCHO. YKa3aHHble (DaKTOpBl OLEHKH 3(dexTrs-
HOCTH TEXHOJIOTHH JIECO3ar0TOBOK B3aMMOCBSI3aHbI H
BIUSIIOT JIPYT Ha apyra (puc. 1).

3aTpathl

Bagyaaimosroas
e

KayecTBO

G~

npoun3BoAnTENIbHOCTb

9KONOrM4ECKME NOCNEACTBUA

Puc. 1. ®akToph! KOMIIEKCHOH OLIEHKU TEXHOJIOT Ui
JIECO3arOTOBOK
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Hamu Opina mocTaBieHa 3ajada HCCIenOBa-
HUs pspa npeanpustuil Pecnybnuku Kapenus u
oueHKH 3((EKTUBHOCTH Ha OCHOBE YKa3aHHBIX
(haxTOpOB, YTO MO3BOJUT B HaNbHEHIIEM 000CHO-
BaTh YKOHOMHUYECKYIO 3(()EKTHBHOCTH UCIOJB30-
BaHUS CHUCTEM JI€CO3arOTOBUTEIBHBIX MAIIUH H
00JaCTH WX IPUMEHEHHUS.

[l penieHust mocTaBIEHHON 3a1a4u ObUTH HC-
ciefoBaHbl 15 11€C03arOTOBUTENBHBIX IPEIIPH-
atui, obecneunBatomux 10 40 % obbema 3aroTos-
ku apeBecuHsl B Pecybnuke Kapemus. Pacecmarpu-
BaeMble MPEANPHUITUSI TPUMEHSIOT BCE OCHOBHBIC
BUBI TEXHOJIOTHIl JI€CO3aroTOBOK. 3aroTOBKa Je-
PEBBSIMH, XJILICTAMH M COpPTHMeHTaMmu. Pacripene-
JeHue 00bEMOB JIECO3ar0TOBOK MO JaHHBIM TEXHO-
JIOTHSIM B MCCIIEAOBAHHBIX MPEANPUATHUSIX ITOKA3aHO
Ha puc. 2.

OepesbAmMid
18%

XNelCTORAS
42%

CopTymMeHTHanA
40%

Puc. 2. Pacnpenenenne 00eMOB IPEBECHHBI TIO TEXHOJIOTHAM
JIECO3arOTOBOK B PACCMaTPHBAEMBIX MPEAIPUITHAX

XBICTOBAsT TEXHOJIOTUSI U 3arOTOBKA JICPEBbS-
MU TPATUIIMOHHO HCIOIB3YIOTCS MPEIIPUSTUIMH
JeconpoMbIieHHoro Komiutiekca Kapemuu ¢ 50-x
rojioB mponuioro Beka. COPTUMEHTHYHO TEXHOJO-
THIO B €€ COBPEMEHHOM BH/IE TPEATNPHUATHS CTaIH
MOCTeNeHHO BHeApsATh ¢ Havana 1990-x romos.
ITepBOoHAYabHO  COPTHMEHTHAs  TEXHOJOTHS
CTPOMJIACH TIPEUMYIIIECTBEHHO HA HCIIOJb30BAHHH
TpYy/la BAIBIIMKOB Jieca ¢ OCH30MUIaAMHA UMIIOPTHO-
ro MPOU3BOACTBA M CaMO3arpysKaroIierocs CopTH-
MeHTOBO3a ((opBapnaepa). B mampHeimem TexHO-
JIOTHS. pa3BUBANACh IO MYTH MAITMHHU3AIKNH, TO
€CTh OCHOBBIBAJIACH HA MUCIOJIH30BAHUU KOMIUICKCA
JIECO3arOTOBHTEIBHBIX MaIIvH (BastouHo-
CYYKOPE3HO-PACKPSKEBOUHAS MalinHa (XxapBecTep
+ ¢opsapzep)). Joms COPTUMEHTHON TEXHOIOTHH
naunnas ¢ 2000 roga 3aMeTHO BO3pOC/a U COCTaB-
nset okoiio 70 %.

PaccMOTpHM  BBINIEYKA3aHHBIE — TEXHOJIOTHH.
B o0rieM BHIE TEXHOJOTHS JECO3arOTOBOK BKIIO-
gaeT B ceOs. KOMIUIEKC JIECOCEUHBIX padoT, JIeco-
ckmajckue (Ha MPOMEXKYTOUHOU JIeCOTOTPY304YHO
IUIOINA/KE, BEPXHEM CKJazie) paboThl, TPAHCIIOPTHU-
POBKY JIECOMATEPHAIIOB.

JIss COPTMMEHTHOW TEXHOJOTMH XapaKTEPHBI
CIICYIOIUE TEXHOJNOTMYECKUE OMepaliy. Bajka
JICPEBBEB, OUMCTKA CTBOJIOB OT CYYbE€B M PACKpS-
JKEBKa XJIBICTOB Y ITHs» HA COPTUMEHTHI, TOTPy3Ka
COPTHMEHTOB Ha (opBapiaep MW MOCIEAyIOmas Tpe-
JICBKa B TMOJHOCTBIO MOTPYKCHHOM TIOJIOKCHUHU Ha

MPOMEXYTOUHYIO  JIECOTIOTPY30YHYI0  IUIOIIAAKY
WA BEPXHHUU CKJIaJl, pa3rpy304HbIe pPaboThl, COPTHU-
POBKa COPTUMEHTOB 10 OTHACNIBHBIM IITAa0EIsIM, HO-
Ipy3Ka COPTUMEHTOB Ha JIECOBO3HBII aBTOTpaHC-
MOPT U BBIBO3KA BO ABOP MOTPEOUTEITIO.

XJBICTOBAsl TEXHOJIOTHUS, B OTIIMYUE OT COPTH-
MEHTHOM, MpeArnoiaraeT BajKy JE€pPEeBbEB C MOCIE-
IYIOIIEH UX OYHUCTKOM OT CYUYbEB Yy «IIHSA», B pe-
3yNabpTaTe TMOJIYYaroTCs XJBICTBI, KOTOPHIE B Jallb-
HEHIIIeM TPEIIOI0T Ha JECOMOrpy30YHYIO MIoUIa-
Ky y JIECOBO3HOM JOPOTH, TaM OHHU YKJIaJbIBAIOTCS
B mTabens, a 3aTeM 3arpyXaroTcsi Ha JIECOBO3HEIC
aBTONOE3/la M TPAHCIOPTHUPYIOTCS HA HIKHHUH
CKJIaJ, WM IUIOIAJKy JiecorepepadaThIBalomero
NPEONpUATHS, T pa3rpykaroTcs U MOAAIOTCS Ha
00paboOTKy M PACKPSIKEBKY Ha COPTUMEHTHI OIpe-
JIeICHHOTO Ha3HaueHus. Ha HibkHeM ckiaze jao-
MOJTHUTEIBHO COPTHMEHTH (OPMHUPYIOTCSA B INTa-
OeJsl U TOTPYKalOTCsl HA TPAHCIOPTHBIE CPEICTBA
s goctaBku notpedutensM. Cydbst U OTXOABI
nepepadaThIBAIOTCS HA TOIUTMBHYIO WM TEXHOJO-
THYECKYIO ILEeIy.

TexHOoIOrus 3aroTOBKH [I€PEBBSIMH, B OTINYHE
OT XJIBICTOBOHM TEXHOJIOTHH, MpeAronaraeT oope3Ky
CYYbEB Yy JIEPEBBLEB Ha JIECOMOTPY30YHON IIOLIAIKE
(oOpe3unkaMu CyubeB WM CYYKOPE3HOW MAIINHOI),
a HE y «IHSI», TO €CTh TPEJIeBKA OCYIIECCTBISAETCS
LEJIBIMU 1€PEBBSIMHU.

Takum o0Opa3zoM, paccMaTpuBaeMble TEXHOJIO-
MM OTINYAIOTCS Ipyr OT Apyra Imo cmocoOy Tpe-
JIEBKH U YPOBHIO MallIHHU3AIHH.

Jns  ymoOcTBa JanbHEHIIETO0 pPacCMOTPEHHMS
JIAHHBIE TEXHOJIOTUH OBLIM CrPYIIIHPOBAHBI U 000-
3HAUCHBI JJATHHCKMUMHU OyKBaMU:

A — cOpTUMEHTHAsl MalIMHU3UPOBAHHAS,

B — copruMeHTHas MexaHU3UPOBaHHAS,

C — XJIBICTOBAsI MEXaHU3UPOBAHHAS,

D — nepeBbsiMH MalIMHA3UPOBAHHAS,

E — nepeBbsAMu MeXxaHU3UPOBaHHAS.

PaccmarpuBass NpOW3BOOUTENBHOCTh, HEOOXO-
JIUMO OTMETHUTD, YTO POU3BOJICTBEHHASI IPOrpaMMa
JIECO3arOTOBUTENILHOTO MPEANPHUATUS T0/DKHA OBITh
BBHINIOJTHEHA TIPU HaWMEHbIIEeH MOTpeOHOCTH B OC-
HOBHBIX IPOU3BOJCTBEHHBIX MEXaHHM3MaX, MO3TOMY
[JIaBHBIM ITOKA3aTeNIeM MX WCIIOJIb30BAHUS SIBISETCS
CMEHHas POU3BOIUTEIBHOCTH. OT 3TOTO MoKa3are-
JIs1 3aBUCUT KOJIMYECTBO MALIMHOCMEH [UISl BBIIIOJI-
HEHHS TPOM3BOJICTBEHHOW NPOTpaMMbl, TO €CTb
NoTpeOHOCTh B MEXaHWU3Max. UeM BbIlIE CMEHHas
MPOM3BOAUTEILHOCTh, TEM MEHbIIE TpeOyercs: Ma-
IIMHOCMEH, a 3Ha4uT, 1 MeXaHu3MoB. Kpome Toro,
Ha OCHOBE [aHHOM IPOM3BOAUTEIBLHOCTH paccdu-
ThIBaeTCS 000OLIAIONINI TMOKa3aTeNb HCIOIb30Ba-
HUSI OCHOBHBIX MEXAaHHU3MOB — BBIPA0OOTKA Ha CIIHU-
COYHYIO CIMHUITY TEXHUKH.

OCHOBHBIMH OLICHMBAEMBIMH ITapaMEeTPaMy BbI-
CTYIIIN TOOBOM 00bEM 3aroTOBKU M MPOU3BOJU-
TEJIFHOCTh Ha JIECO3aroTOBUTENBHBIX paboTax Io
OCHOBHEIM OIIEPAIUAM JIECOCEUHBIX paboT [3].

B pamkax wuccnemoBaHus OblUla oIpenesicHa
cpenHsisl BbIpabOTKa Ha MalIMHOCMEHY 10 paccMar-
pPHBAEMBIM TEXHOJIOTHSIM.
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B xome wuccrnenoBaHWii OBLTO BBISBICHO, YTO
HanOOJBIIeH MPOU3BOAUTENBHOCTRIO XapaKTepU3y-
etcs texHonorus D, a Hanmensmieit — C. B To xe
BpeMs HMEHHO 1m0 TexHosoruun D Habmromaercs
HauOONBIIMKA pa3dpoc MPOU3BOAUTEIBHOCTU IO
MPEIPUATHSAM, YTO BBI3BAHO HEIOCTAaTOYHO I-
(EeKTHBHBIM TUTAHUPOBAHUEM OPTaHU3AIMH JIeCO-
CEUHBIX PabOT, TIepephIBaMHU B OXHJIAHUM Tepeda-
3UpPOBAHNSA TEXHUKHU C JEISIHKH Ha JIENSIHKY, 0OJb-
HIMMHU CPOKaMH PEMOHTHBIX paboT B CHIIy HEIOCTa-
TOYHO Pa3BUTON CHCTEMBI TEXHHYECKOTO CepBHCA
CUCTEMBI MalllMH, pa0OTaroield M0 JaHHOW TEXHO-
norun. HawMmeHbImwii amanazoH HaOmromaeTcs o
texHoioruu C, 4to 0OYCIOBICHO TPaJUIMOHHO-
CThIO €€ HCIIONIb30BaHMS M OTCYTCTBHEM PE3EPBOB
MOBBIIIICHNST TPOM3BOAUTENHHOCTH. [Ipom3Boam-
TEJILHOCTB 110 TEXHOJOTUHU A BBIIIE, YEM TI0 TEXHO-
gorud B, y KOTOpod HaOmomaeTcs HawmOOJBITHI
Juamnason 1mo Beipadotke [3], [5].

Ha necosaroroBkax Bce pacXolbl MO BBIMTOIHE-
HHUIO JIECOCEYHBIX Pa0OT NMPH TPOU3BOJICTBE KPYT-
JBIX JIECOMAaTepUaoB B KaXKAOM MEPHOAE CKIIabl-
BAIOTCSl M3 TEKYIIUX PACXOJOB W YaCTH €AMHOBpE-
MEHHBIX PacXo[0B, OTHOCHMBIX Ha NPOAYKLHUIO,
W3TOTOBJISIEMYIO B JIaHHOM Iiepuone. B pamkax wuc-
CIIEZIOBAaHUS B CTPYKTYPE MPSAMBIX SKCILUTyaTallOH-
HBIX 3aTpaT YYUTHIBAEM TOJIKO IPSIMbIC 3aTPaThl
MMEHHO Ha 3arOTOBKY KPYIVIBIX JIECOMATepHAIOB H
HE YYWTBIBAGM 3aTparhl Ha MOATOTOBKY HPOU3BOI-
CTBa, TMOKYNHYIO IPEBECHHY, MONEHHYIO IUIary, a
TaK)Ke JI0JII0 OOILIEYIPaBIeHUYECKUX PACXO0B, Tpa-
JTUIIMOHHO OTHOCHMYIO Ha MpsIMble 3aTparhl. VHEI-
MU CIIOBAMH, YYUTHIBAEM TOJBKO T€ 3aTparhl, KOTO-
pbie GOPMUPYIOTCSL OT KITHS» J0 BEPXHEro CKIaja:
orJiara TpyJa ¢ OTYHCIICHUSIMH TPOU3BOACTBEHHBIX
pabounx, amMOpTH3alMsi HCHOJb3YEMbIX MAaIlWH U
MEXaHU3MOB, 3aTpaThl Ha TOIITMBOCMA30YHBIC Ma-
TepUalIbl, 3aTPaThl HA TEXHUYECKOE OOCITy)KUBaHUE
W PEMOHT, TPOYHE 3aTPaThl, BKIFOYAs JTU3UHT JIECO-
CCYHBIX MAIIMH W MEXaHH3MOB (a TaKke H3HOC
MBI, pe3unsl, 3aTparhl Ha TPOCHI, OJI0KH U TIp.). To
€CTh YYHTHIBAEM TOJIBKO y3KHH KpPYyT TPSAMBIX 3a-
TpaT, IPUXOMAIMXCSA HA eIUHHUIY padot (py6./m).
B nmanpHeiimem olieHWBaeM BBINIETIEPEUNCIICHHBIC
3arparsl MO0 SKOHOMHYECKHUM 3JIEMEHTaM U 10 TeX-
HHUKO-3KOHOMHUYeCKUM (aktopam. [Ipu omnenke mo
TEXHUKO-9KOHOMHUYECKUM (haKTOpaM 3arparsl TpyI-
OHUPYIOT B 3aBUCHMOCTH OT 0OBEMOB JIECO3arOTOBOK
U JIeNAT HA YCIOBHO-NOCMOSIHHbIE W VCI0GHO-
nepemeHHvle 3aTparbl, YTO TO3BOJIAET HAM OIICHHUTH
YpOBeHb 0€3yOBITOYHOCTH HCITOJIB30BAHUS CHUCTEM
MAIH 1 Mexanu3MoB [7], [2].

HanMeHnbine yaenbHbIE 3aTpaTbl MOKa3bIBAIOT
texHojoruu D u E, 9T0 BBI3BAHO WX BBICOKOH IPO-
M3BOUTENIBHOCTBIO, TIPH 3TOM JHANa30oH 3aTpaT 1o
MPEINPUATUSIM H3MEHSETCsS He3HauuTeInbHO. B TO
JKe BpeMsl HauOOJIBIINI YPOBEHb 3aTpaT XapaKTepeH
JUIsL TEXHOJIOTHI A 1 B, HO IIpH yCJIOBUHM TPaMOTHOM
OpTraHM3aIlliN JIECOCEYHBIX PaboT M BBICOKOW TPO-
W3BOJUTENBHOCTH TEXHUKH OHHM MOTYT BBIAABATh
MEHBIIIME 3aTparhl MO0 CPaBHEHUIO C APYTUMH pac-
cMarpuBaeMbiMu TexHOnorusmu [3], [5], [2].

Or1ieHKa M0 TEXHUKO-9KOHOMUYECKUM (haKTopam
MO3BOJISICT OIICHUTh MHHHMMAJbHBIA YPOBEHBb IPO-
M3BOJICTBA KPYIIIBIX JIECOMATEPHANIOB, KOTOPBIH
obecricunBaeT 0€3yOBITOYHOCTH  HCIIOJB30BAHMS
CHCTeMBI MaIuH. B maHHOM ciiydae umeeM (OKpyT-
nenHo, teic. M3/mec.): A-2,0;B-0,7,C-0,6; D -
1,5;E-0,8[3].

OneHuBasi CTPYKTYpYy 3aTparT MO TEXHHKO-
SKOHOMHYECKUM (hpaKTopaM, MOXKHO CJHIeJIaTh BbI-
BOJ, YTO HauOOJBIIHE TOCTOSHHBIC 3aTpPaThl
CBOWCTBEHHBI TEeXHOJIOTHH A. OCHOBHOW TPUIH-
HOU SIBJISIETCS TO, YTO CPEJHMUI BO3pPACT UCIOJb-
3yeMOW TEXHHWKH Mall, ¥ Yalle BCero JaHHas CHC-
TeMa MallMH OpUoOpeTaeTcss MO JU3UHTY, YTO
3HAYUTENLHO YBEJIWYUBAET 3aTpaThl B MepBbie 3—
5 neT WCmoib30BaHUS TEXHUKH 32 CUET YBENH-
yennoit amoptusanuu (1o 40 % B cTpykType 3a-
tpar). TexHomorus B Takke obOecliedMBaeT IIpHU-
EeMJIEMBIM YPOBEHb 3aTpaT, MPUYEM IOCTOSHHBIC
3arpatel cocTaBisitoT 16 %, Tak kak B JaHHOH
TEXHOJIOTHU HCIIOJIb3YETCSI MEHbIIEE KOJUYECTBO
CAVHUI] TCXHUKH, a MEPEMEHHbIC 3aTpaTrhl B OC-
HOBHOM (DOPMHPYIOTCSI 3a CHET 3aTpaT Ha OIUIaTy
TpyJda ¢ OTYHUCICHUSIMU U MaTCpUANIbHBIX 3aTpar.
CTpyKTypa yaeldbHBIX 3aTpaT Ha 3arOTOBKY JIeCO-
MarepuajaoB Mo TexHojoruu E TakoBa: 16 % —
MocTosiHHBIE 3aTpaThl U 84 % — nmepeMeHHbIe, KO-
TOpbIE TaKkK€ B OCHOBHOM COCTOSAT W3 3aTpar Ha
omiaty TpyJda ¢ OTYUCICHUSIMH M MaTepHAIbHBIX
3aTpar. 3aTpaThl 0 TPATUIHMOHHOHN TexHomoruu C
(86 % — mepemennbie, 14 % — MOCTOSIHHBIE) B OC-
HOBHOM TaKxe (GOpPMHPYIOTCS 3a CUET 3aTpaTr Ha
omIaTty Tpyla M MaTepHalbHBIX 3aTpaT, IPUYEM B
CBSI3U C CHUJIbHBIM M3HOCOM HCIIOJIb3YEMOUN TEXHU-
KM BEJIMYMHA aMOPTU3AMUOHHBIX OTYHCICHUN MPH
JAHHOW TEXHOJOTHH MEHBIIE, 4YeM [0 JPYTuM
TEeXHOJOrusiM. HeratuBHoe BIMSHHE HA YPOBCHD
ce0eCTOMMOCTH TPOAYKIMU OKa3bIBACT TPaIUIlU-
OHHBIH BapHaHT TEXHOJOTHYECKOro Mpolecca
(rexmogoruun C w E), BKIIOYAIONIWKA, TOMHMO
KOMILICKCA JICCOCCYHBIX PabOT U BHIBO3KH, TaKKe
W HWKHECKJIAJCKHEe paboThl. YUYUTHIBAS BBHICOKYIO
CTOMMOCTh  MCIIOJIb3YyEMOI0 obopynoBaHus,
OONBINYIO CTEMEHb €r0 U3HOIICHHOCTH W HHU3KHUH
KOd(DPUIIMEHT HMCIOTB30BAHUS, MOXHO TOBOPHUTH
O TOM, YTO JaHHBIC TEXHOJOTHU SIBISAIOTCS OoJee
3aTpaTHBIMU IO CPABHEHHUIO C JIPYTUMHU TEXHOJIO-
rusMu. B TO BpeMs Kak COPTUMEHTHAsi TEXHOJIO-
TUS TIO3BOJISET MOJYy4YaTh TOTOBYI MPOAYKIIHIO
MPaKTHYECCKA Ha BEPXHEM CKIaje, XJbICTOBAs
TEXHOJIOTHUSI U TEXHOJIOTHS JACPEBbSIMH BKIIIOYAIOT,
MOMHMO KOMIIJIEKCa JIECOCEYHBIX pabOT U BHIBO3-
KM, TaKXe M HIKHECKIIAJCKUE PabOThl, MOATOMY
JAaHHBIC TEXHOJIOTHH OKa3bIBAIOT NaJieKo He Io-
JIOKUTEJILHOE BO3JCHCTBHE HAa 3KOHOMHKY Mpe-
TPUSITHSL.

JlecozarotoBuTenbHble pabOTHl  HEU30EKHO
OKa3bIBAIOT BJIMSIHUE HA KAUECTBO 3arOTOBJICHHBIX
KpYIIIBIX JiecoMmarepuanoB [4]. Amamusupys pe-
3yJIBTAaThl WCCICAOBaHUS, MOXHO YBHJIETh, 4YTO
HanboJee BBICOKOE KAaYeCTBO 3arOTOBJICHHBIX
coptumenToB (mporieHT Opaka — oxoio 3 %)
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oOecreunBaeT TEXHOJOTUS A BO BCEX HCCIENO-
BaHHBIX pailoHax PecnmyOnmku Kapenus, xotopsie
CYLIECTBEHHO OTJINYAIOTCS MOPOJHBIM COCTaBOM
npeBoctost. Texnomoruu B n D moxkazanu npuem-
JeMOe KaueCTBO COPTHMEHTOB (MpOLEHT Opaka —
4-5 %). KagecTBO 3aroTOBJIEHHBIX COPTHMEHTOB
no texnoiorusim C u E B nmetHuil ce3oH ObLIO
Hu3kuM (mporeHt 6paka — 8-10m 7-8 % coot-
BETCTBEHHO) [6].

Ilo TexHomorusiMm A U B 3a4acTyro MPOUCXOAST
HapyleHus1 pabodnuM IEepCOHAIIOM TEXHOJIOTUH pa-
OOTBI pHU BBIOJHEHUH CIEAYIOMINX OIEPALHiA:
BaJbLUIMKaMH — PAacKpsDKEBKM CTBOJIA JAepeBa Ha
COPTHMEHTHI, omneparopamu ¢opBapaepa — MOrpy-
30YHO-pa3rpy30uHbIX paboT, omeparopamu XapBe-
CTEPOB — BAJIKU JEpeBa U IOCICLYIOLIEH pacKpsi-
KEBKHU €ro Ha copTuMeHThl. KpomMe Toro, mo texso-
Jorud A NPUCYTCTBOBAIM HAapyILIEHUS NPH O0CIy-
KUBAHUH TEXHOJIOTHYECKOTO 000PyTOBaHMUS.

Heo0xoauMo oTMETUTH, YTO TO TexHonoruu D
OTMEYEeHBl HapyLICHHUS Yy OIepaTOpOB CKUIAECPOB
IIpU BBINIOJTHEHUH OIEpaluil TPEJNEeBKU JEPEBLEB
U moclenymoineil ux mrTabeaeBKH Ha BEPXHEM
CKJIafe.

ITo texnomorusim C u E nHabnromaroTcst Hapy-
MIEHUST Pa0OYUM MEPCOHATIOM TEXHOJIOTHH PabOTHI
IIPU BBINIOJIHEHUHU CIEAYIOUINX ONEpalui: TPaKTo-
pUCTaMU TPEJIEBOYHBIX TPAKTOPOB — TPEIEBKHU
XJIBICTOB WJIM JIEPEBbEB U IMOCIEAYIOUIe ux mra-
OCJICBKM Ha IIPOMEKYTOYHOH JI€COIOTPY30THOM
IUIOIIAJKe WM BEpXHEM CKjale, OOpe3dyrKamu
(nm 0OpyOImMKaM¥ Cy4beB) U OINEpaTopamMH Cyd-
KOpPE3HOH MAaIMHBI — 00pE3KU CydheB y JepEeBbEB
Ha JeNdHKE U BEPXHEM CKJIaJleé COOTBETCTBEHHO,
YTO IPUBOJIWIO K HOSBICHUIO N1e(EKTOB IMOJIydae-
MBIX JIECOMaTEPHUAJIOB.

B pamkax uccnenoBaHusl ObIIIM YCTAaHOBIJICHBI
HanOoJee 4YacTto BcTpedamomuecs Ne(eKTh Tex-
Honorui (mo kinaccupukanuu O. U. IomyGosipu-
nosa [4]):

A: nedextsl 00padOTKH: CyUbs, CKOJIBI, OTIIEIHI,
TPELIMHBI, MEXaHHYECKUE IOBPEKACHUS, IPUYIU-
HEHHBIE CyUYKOPE3HO-TIPOTACKUBAIOIIMM MEXaHH3-
MOM XapBECTEpHOH TOJOBKM NPH OOpE3KE CYUbEB:
BBIPBIBBI U 33/IUPHI.

B: nmedextp 06paboTku (MOMEpeYHOTo Tepepe-
3aHMS). CKOJIbI, OTIUENbI U TPELIMHBI, a TAKXKE Me-
XaHMYECKUE TMOBPEKICHUS (3alHiIbl) COPTHMEHTOB
MWIOH U rpefdepHbIM 3axBaToM GopBaprepa.

C u E: MexaHW4YecKre MOBPEXICHHUS. BHIPBIBHI,
3aUphl, 3amWibl U 3apyObl; 3arpsA3HEHHS MOYBOI
B JIETHHUHN CE30H 3arOTOBKH.

D: nedextbl 00paboTKH, Takue Kak CKONBI, OT-
LIEIIbl, TPEIIHMHBl U CyYbs; MEXaHUYECKHE ITOBPEX-
JICHUSL. 3aITAJIBI, BEIPBIBBI U 32JIUPHI.

Takum 00pa3zoM, i1 HOBBILICHUS! Ka4yecTBa 3a-
TOTOBJISIEMBIX KPYTJIBIX JIECOMAaTe€pPHajoB IO BCEM
TEXHOJIOTHSIM JIECO3arOTOBOK CJIEAyeT YCTPaHSTh
oOHapy)XKeHHble HapyLIeHHUs M Hexoctarku. Kpome
TOTO, HEOOXOOUMO JOMOJHHUTENEHO OOPaTHTh BHHU-
MaHHE Ha MOJTOTOBKY OINEPAaTOPOB JICCHBIX MAIIHH.
B nenoM mipu BEITIOTHEHUHU BCeX TpeOOBaHUMN U WH-

CTPYKIUH BO3MOXKHO CHIDKEHHE YPOBHS Ie(EKTOB
110 BCEM paCcCMaTPUBACMBIM TCXHOJIOTUAM.

CTpyKTypa TEXHOJOTHYECKOTO TIpolecca Je-
CO3aroTOBOK 3aBHCHUT OT MHOTHX, B TOM YHCIE
BBINIIETIEPCUNCIICHHBIX, (PAKTOPOB, HO 3HAYUMBIMU
SBISIIOTCA TakXe M JKOJOTO-JIECOBOJCTBEHHBIC
TpeOOBaHUs, BHIIIOIHEHNE KOTOPBIX CIIOCOOCTBYET
(dbopMHpOBaHHUIO ONATONPHUATHBIX YCIOBUU JUIsS
YCIIENTHOTO €CTECTBEHHOTO U HCKYCCTBEHHOTO
BO30OHOBJICHUS Jieca. B CBS3M C BO3POCIHIMMU
TpeOOBaHUAMH K IKOJOTUYECKOH COBMECTUMOCTH
MalluH C JIECHOM CPEJOM aKTyaJbHBIM BOIIPOCOM
SIBJISIETCSL y4eT BIUSHUS TEXHUKH Ha JIECHYIO KO-
cucremy. Pe3ynmbrarel Oecen CO CIEIUaIUCTaAMH
JIECO3arOTOBUTENBHBIX MPEANPUATHNH IOATBEP-
JKJIAIOT TOYKY 3pPEHHUsA, 4YTO JaHHBIM KpUTEPUH
npuoOperaer Bce Oompuiee 3HaueHue. [loaTomy
OIIEHKY TEXHOJOTHH JIECO3arOTOBOK HEOOXOIUMO
OCYIIECTBIIATh MOCPEJACTBOM BBISIBICHUS BO3JIECH-
CTBHSI TEXHOJIOTHYECKHUX IIPOIECCOB Ha JIECHYIO
cpely, a IMEHHO: COXPaHHOCTH MOAPOCTa, MU3MeE-
HCHHE CTPYKTYpBI MOYBBI (yIUIOTHEHHE, YMCHb-
[IEHUE MTOPUCTOCTH, MHHEPAIU3AIUS U TIP.), TOJIs
IUIOIIAAN JEISAHKH, 3aHATass BOJIOKAMU U IIPOM-
MJIOINAKaMH, a TaKXe IMOBPEKJAEMOCTh OCTAIO-
IIEerocss Ha JOpaliuBaHuE IPEeBOCTOS. B manHOM
cllydae TEXHOJOTHU A U B MeHbIlle TPaBMUPYIOT
BEPXHUM CJION MecyaHbIX MOYBOTPYHTOB, YTO B
YCIOBUSX XBOWHBIX JiecoB Kapenuu Onmarompusit-
CTBYeT €CTECTBEHHOMY BO300HOBJIEHHWIO Jeca. B
TO e BpeMs TexHoioruu D u E OnarompusTHO
CKa3bIBAIOTCS Ha JIECOBOCCTAHOBJIEHUU B JPEBO-
CTOSIX C MOULIHBIM JEpPHOBBIM NOKpoBOM. Ilpu
TpaauIuoHHOU TexHonoruu C, B OTIHYHE OT A U
B, 3HaUUTENBHO YIUIOTHSETCS BEPXHUH CJION, HO B
TO XK€ BpEeMsl HE MPOUCXOJUT 3HAYUTEIBHOTO 00-
pazoBaHUs KoJleH. Xyllee COXpaHEeHHEe MOAPOCTa
00ecIeuynBacT CUCTEMa MaIlUH MO0 TexHojoruu D.
Hawunydmee coxpaneHue moapocra Habmromaercs
npu TexHojoruu B [1].

Takum 00pa3oM, pe3yabTaThl HALIUX HCCIIEAO-
BaHMW TO3BOJISIOT CHENATh BBIBOJ, YTO MPU CpaB-
HEHUH U OOOCHOBAHHU MIPUMCHCHUSA TEXHOJIOTHUH
JUISE. KOHKPETHBIX TPHUPOTHO-TIPOU3BOJICTBEHHBIX
YCJIOBHI HEOOXOIUMO B KaueCTBE BAKHEHIIMX HH-
JUKATOPOB HCIOJIb30BaTh PACCMOTPEHHBIE TEXHU-
KO-3KOHOMHUYeckre (Gakrtopbl (KauecTBO, MPOM3BO-
JUTETLHOCTh W 3aTparbl), KOTOPBIE MOIKHBI pea-
JIU30BBIBATHCS B YCIOBHUSX COOIONEHUS JKOIIOTO-
JIECOBOJICTBCHHBIX TpeOoBaHM N 6€3yOBITOYHOCTH
MPOU3BOJICTBA. B3siB 32 OCHOBY BBINIEyKa3aHHBIN
MOIX0/, TI0 pe3yNbTaTaM IMPOBEACHHBIX HCCIEN0-
BaHUN MOXHO 3aKJIFOYUTh, YTO HauboJiee MepCIieK-
TUBHOU B ycnoBusix CeBepo-3anana P® spisercs
COPTUMEHTHAsI TEXHOJIOTHS JIECO3arOTOBOK.

B memom ormeTum, 4TO IMepexoa Ha COPTH-
MEHTHYIO MAaIlWHU3UPOBAHHYIO TEXHOJIOTHIO II0-
3BOJISIET TOBBICUTH KAaue€CTBO 3aroTaBIMBAEMOM
JIPEBECUHBI, COKPATHTH 3aTPaThl Ha MPOU3BOJICTBO
W, KaK CJICJCTBUE, YIy4IIUTh (pUHAHCOBOE MOJO-
XKEHUE TMPEINPUATHS U KOHKYPEHTOCIOCOOHOCTh
MIPONYKIIUH.
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AHAJIA3 DO®EKTUBHOCTH COPTUMEHTHOM 3ATOTOBKH JIECA

B pabore paccMorpeHa quHaMuKa pocta 00beMOB 3arOTOBKH Jieca B copTuMeHTax B Pecmybmmke Kapenns. B comocrasu-
MBIX YCIIOBHSX ONpE/EICHBI POM3BOAUTENFHOCTD M TEXHUKO-DKOHOMHYECKUE TIOKA3aTeNM PabOThl KOMILICKCOB MAIMH
IUIS 3aTOTOBKY Jieca B XJIBICTaX U COPTHMEHTaxX Ha 0ase TeXHWKH mpou3BoactBa Poccuu, benopyccun u dupm panpHero
3apy0esxbst. [l pasaMYHBIX KOMIUIEKCOB MAIIMH OIpe/eleHa ToIoBas BRIpaboTKa, PU KOTOpoil obecrieunBaeTcs Tpe-
MMYIIECTBO 3aTOTOBKH JieCa B COPTUMEHTAX B CPABHEHHH C 3aTOTOBKOH Jieca B XJIBICTAX B COMOCTABUMBIX YCIIOBHSIX.
KiroueBble citoBa: 3aroToBKa jieca B COPTUMEHTAX, 3ar0TOBKA Ji€Ca B XJIBICTAX, KOMIUICKChI MAIlIWH, IPOU3BOAUTEIIBHOCTD, TEXHHUKO-

OKOHOMHYCCKHE ITOKa3aTCIINn

B necompomslnieHHOM KoMmIuiekce PecryOnuku
Kapemuss mnpoussomurcst 40 % mpombinuieHHON
npoaykuuu. B JITIK paborator okosno 40 Teicsay ye-
JOBeK, u3 HUX 13 ThICAY YENOBEK — HEMOCPEICT-
BEHHO Ha JIECO3aroTOBKax.

B 2006 romy Obuto 3aroroBiieHo 6221 Thic. M
neca, B ToM grcie 5349 Thic. M° Ha pyOKax IIaBHO-
IO IIOJIb30BaHHS. YPOBEHb OCBOCHHMS PAaCUETHOMN
snecocekn — 68,5 %. B copruMmeHTax 3aroToBIIEHO
u BeiBe3eHO 4113,6 ThiCc. M°, Wim 66,2 % oT obmiero
00beMa 3ar0TOBOK.

B nienmom o Poccun 00beMBI COPTHMEHTHOH 3a-
TOTOBKH He mpeBbimatoT 9 %.

Jupupyromee nonoxenue PK B 3aroroBke jeca
[0 COPTUMEHTHOH TEXHOJIOTMU OOYCJIOBICHO TEM,
yro Ha Tepputopun PK wumerorcs 3HauMTENbHBIC
MOIIIHOCTH 0 Tepepaborke mapeBecuunl (Cerex-
ckuit, Konnonoxckuii, [utkspanrckuit 11K, neco-
MWIbHBIE KOMOWHATHI, 3aBOJABI IO TPOU3BOJICTBY
JCTIT u JIBII), Haxomsmpecs OT MECT 3arOTOBOK
Ha 3KOHOMHYECKH JIOCTYITHOM PAacCTOSHHU BBIBO3KH

© llerensman U. P., Ckpeimauk B. 1., Tleryxos P. A., 2008

Jieca JISCOBO3HBIMH aBTOIOE3/[aMU HETTOCPEICTBEHHO
MOTpeOUTENIM. YBENHYCHHIO 00BEMOB COPTHMEHT-
HOW 3arOTOBKM U BBIBO3KH Ji€Ca CIIOCOOCTBYET U TO
00CTOATENLCTBO, 4YTO 3HAYMTEIBHBIA OOBEM Jieca
B COPTUMEHTAX BBIBO3UTCS Ha KCIOPT aBTOIOE3/a-
MU 3apyOexHBIX (UpM. BrIBO3Ka jeca B cOpTUMEH-
Tax Oonee 3¢ QeKTrBHA, YeM BBIBO3KA JieCa B XJIbI-
CTax, TaK KaK yBEJIMYMBACTCS HArpy3ka Ha aBTOIIO-
€3]I, YMEHBIIIAETCS CPEIHEE PACCTOSIHUE TPAHCIOp-
TUPOBKH, OTCYTCTBYIOT OTpPaHHYEHHS, HajaracMble
ciyx0oi koutpoins 3a aswkenuem (CMBIM), oco-
OCHHO Ha JOporax OOIero MoJb30BaHUs, NCKITI0Ua-
FOTCSI BCTPEUHBIE MEPEBO3KH (HAIpHMep, CHaYaia Ha
HIDKHUN CKJIAJT MIPEANPHUITHS B XJIBICTaX, 3aTeM I10-
TPEOUTENSIM B COPTUMEHTAX KEJIC3HOIOPOKHBIM HIIH
ABTOMOOMJIBHBIM TPAHCIIOPTOM).

AHanu3 mokasaj, YTo MPU COPTUMEHTHOM Tex-
HOJIOTUM 3aroTOBKH Jieca J(PQPEKT JoCTUTraeTcs
B OCHOBHOM 32 CUYET YMCHBIICHUS TOTrPY304YHO-
MEPEMECTUTEIILHBIX ONepaIuii, U30BITOYHOE KOJIH-
YEeCTBO KOTOPBIX MPOU3BOIUTCS HA HIDKHEM CKIIAJC
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[3]. YBenmmuennio 00beMOB COPTUMEHTHON 3ar0TOB-
KH CITOCOOCTBYET W TO, YTO B IPOLIECCE MPUBATH3a-
UM U TOCITEAYIONeld HEOTHOKPAaTHOW CMEHBI CO0-
CTBEHHHKOB 00pa30BaJIoCh OOJIBIIOE KOJIMYECTBO
MeNKUX (UPM, HE MMEIOIIMX HIDKHUX CKJIAIO0B
1 TT03TOMY pabOTafONIMX TOJIBKO MO COPTHMEHTHOM
TEXHOJOTUHU. B cBsi3u ¢ 3THM 3a mocneanue 12 ner
(c 1994 o 2005 rox) 06beM COPTUMEHTHOM Jieco3a-
TOTOBKH BBIpOC B 21 pa3.

W3BecTHB [1Ba OCHOBHBIX TEXHOJOTHYECKHX
mporecca 3aroTOBKM COPTHMEHTOB. B mepBom Ba-
pHaHTE TEXHOJOTMYECKOro Ipoliecca HEMOCPeaCT-
BCHHO Ha JICCOCEKE NPOU3BOAUTCS BajKa, oOpe3ka
CY4YbeB W PACKpsIKEBKa JEPEBbEB HA COPTHUMEHTEHI,
TO €CTh COPTUMEHTHI IOJIy4YalOT HEIOCPEICTBEHHO
y IIHSI; 3aTe€M IIPOM3BOJMTCS UX TPENEBKA B IOJHO-
CTBIO TOTPYKEHHOM TOJIOkKeHHH [3].

3arotoBka Jieca B COPTUMEHTax B IIEPBOM Ba-
pHaHTe B OCHOBHOM IIPOHM3BOIMUTCS JABYMsI KOM-
IUIEKCAMH MAIlMH O CJIEAYIOMNM TeXHOJIOTHYe-
CKHM CXEMaM.

1. XapBecTep OCYIIECTBISIET BajJKy AEPEBBEB, 00-
PE3Ky Cy4beB, PacKpsHKEBKY W YaCTUUHYIO COp-
THUPOBKY COPTHMEHTOB, ()opBapiep HCIIOJIb3yeT-
Csl Ha TPEJICBKE, COPTUPOBKE U IITa0EIeBKE COp-
TUMEHTOB.

2. C moMomIp0 OEH30IUIT TIPOU3BOAUTCS BaJKa, 00-
pe3ka CydbeB M pacKpsbkeBKa, Qopsapaep wuc-
MOJIB3YETCS Ha TeX K ONepalysiX, YTo U B Iep-
BOM KOMIIJIEKCE.

3. Ilpu HeOONBIINX 00bEMaX 3aTOTOBKH BO3MOXHO
NpUMEHECHUE XapBapIepOB — MAIHH, BBINOJI-
HSIOIIUX BECh IMKI PadOT MO 3arOTOBKE COPTH-
MEHTOB Ha JIECOCEKE, TO €CTh BAJIKy JCPEBHEB,
00pe3Ky CyYbeB, PACKPSIKEBKY, TPENEBKY, COp-
TUPOBKY ¥ IITA0ETIEBKY COPTUMEHTOB.

Bo BropoM BapuaHTe TEXHOJIOIMYECKOTO IMpoIec-
ca 3aroTOBKH COPTUMEHTOB JICPEBbSl HJIM XJIBICTHI
TPEJIOIOTCS. Ha TIOTPY304HYIO IUIOIIAJKY, TIAE OHHU
PaCKPsHKEBBIBAIOTCS HA COPTHMEHTHI C TTOCIISYIONICH
COpTHPOBKOH 1 mTadeneskoi. [Ipn sToM pabora mo-
KET OCYIIECTBIATHECS PA3NIMYHBIMUA  KOMILICKCAMH
MallIVH N0 CIETYIOIUM TEXHOJIOTUUECKAM CXeMaM.

4. Banka nepeBbeB OCH30NMWIAMHU, TPEIEBKA TpPakK-
topamu ¢ manumyistopamu (Th-1, Th-1M-15)
WIN TPAKTOPaMU C TPOCOYOKEPHBIM 000pyH0Ba-
auem (THOT-55A, TJIT-100 u ap.). ITocme Tpe-
JICBKH JIepPEBbEB Ha BEPXHEM CKJIaJe C MCIOJb-
30BaHHEM IIPOIIeCCOpa MPOM3BOTUTCS OOpe3ka
CY4beB, PaCKpsDKEBKa M 4aCTHYHAsI COPTHPOBKA
¥ mtadesieBKa COPTUMEHTOB.

5. B Menkux J1ec0o3aroTOBUTENBHBIX IMPEAIPHUATHSAX,
aTaKkKe B CE30HHBIX Opurajgax, padOTaromuMX IO
TIOIPSILY, 3aTOTOBKA JIeca B COPTUMEHTAX IPOU3BO-
JITCS. B OCHOBHOM IO CIIGAYIOUICH TEXHOJIOTHH.
Barka nieca npon3Boautcs OeH30MMIaMH, 00pe3ka
CYUbE€B TaKKe OCH30MMIAMH Ha JIECOCEKE; TPAKTO-
pamu ¢ manumnysstopamu (Th-1, Th-1M-15) wm
TPAaKTOpaMH C TPOCOYOKEPHBIM 00OPYIOBAaHHEM
(TAT-55A, TIJIT-100) npowu3BomMTCS —TpeJeBKa
XJIBICTOB K TTOTPY304YHOM IUIOIIA/IKE, TIe OCYIIeCT-
BIISICTCSl PACKPSHKEBKA XJIBICTOB, YaCTUYHASI COPTH-

POBKa COPTUMEHTOB U MITabeIeBKa ¢ HCIOIb30Ba-
HHEM OTBaJa NepeIHel HABECHOW CHCTEMBI TpeJie-
BOYHBIX TPakKTOpoB. [Ipu paboTe Mo dYeTBepTOit

W TSITOA  TEXHOIIOTHYECKMM CXEMaM  COPTHUPOBKA

COPTUMEHTOB 3arpyaHeHa. [1o3ToMy OKOHYATENb-

Hasi COPTHPOBKA MPOU3BOIUTCS B TIPOIIECCE CaMO-

MOTPY3KH aBTOIOE3/IOB C HCIONH30BAaHUEM MaHH-

MyJSTOPOB, YTO 3HAYUTEIHHO YBEJMYHBACT MPO-

cTou nof norpy3koi. IToatomy B 3THX ciydasx Ha

COPTHPOBKE W INTAOCNICBKE COPTHMEHTOB IIEJIECO-

00pa3Ho UCTIONB30BaTh (DOPBAPICPHI.

BriosiHe mpUMEHUMBI U CIICAYIOIIUE TEXHOJIOTH-
YEeCKHE CXeMbI Pa0OThI TIPH 3aTOTOBKE COPTUMEHTOB.
6. BasodHO-TpeeBOYHBIC MAIIMHBI Ha BaJike —

TpelneBKe, 00pe3ka Cy4YbeB, PacKpsKeBKa IMpo-

IECCOPOM Ha MOTPY30YHON TUIOIIAJKE, MITa0e-

JICBKA, COPTUPOBKa (hopBaplIepoM Ha MOrpy304-

HOU IUIOIIAJIKE.

7. Bajo4HO-NaKETUPYIOIINE MAIIUHbI HA BajKe —
MaKeTHPOBAHUH, TPEJCBKA JIEPEBHCB TPAKTOpa-
MU C [AYKOBBIMH 3aXBaTaMH, OOpe3Ka Cy4beB
U PacKpsHKEBKa MPOIECCOPOM, COPTHUPOBKA
u mrabesneBka GopBapacpoM.

B xaxmoit W3 yKa3aHHBIX TEXHOJIOTUYECCKUX
CXeM Ha JI000# omepamnyuyd MOTYT HCIOJB30BAThCS
MAIIIMHbI OJIHOTO Ha3HAYCHHMS, HO PA3JIMIHOIO Kjac-
ca MO MOIIHOCTH, OTIMYAIOIINECT OCOOCHHOCTAMHU
YCTPOWCTBA TEXHOJIIOTHUECKOTO O0OPYIOBaHMUsI, TH-
MIOM JIBIDKHTENS (KOJECHBIH, TYCEHHYHBIH) U JIpY-
THMH TTapaMeTpamMH.

JlecozaroToBuTesIM  TPEAJIATAIOTCS  MAIIMHBI
3apyOCKHBIX ~ KOMITAHUU: Logman,  Sampo
Rosenlew, Gremo, Ponsse, Logset, Rottne, Kobelco,
Daewoo, Volvo, Hitachi u ap., nmpuuem deTsipe 10-
CIIe/IHUEC KOMITAHWH TPEIUIaraloT XapBecTepbl Ha
0a3e ryceHUYHbIX 3KckaatopoB. 70 % w3 cmucod-
HoOro KonmvectBa Qopsapraepos B PK mpowussencHo
kommanueit John Deere Foresty. B mocieaue ropr
HaunboJjee MUPOKO UCMOB3YIOTCS KOJISCHBbIC XapBe-
CTepBbI 6a30BOTO pa3MEPHOIo Kilacca BecoM oT 15 1o
19 tonn u momHocThi0 asurarens 140-160 xBrT,
B uactHoctH, John Deere (Timberjack) 1270D,
Ponsse Ergo, Valmet 911.

XapBecTepbl cpemHero kimacca Becom ot 13 mo
15 ToHH M MOIIHOCTBIO aBurarens okoio 120 kBt
MpeJCTaBlIeHbl 37ech Mopaensmu Ponsse Beaver,
Valmet 901, Logman 811H.

XapBecTepsl MaJoOro Kiacca BecoMm OT 7 o 13
TOHH ¥ MomHOCThI0 asurareis or 80 mo 120 xBr
mpezcTaBieHsl MoaenssMu Sampo Rosenlew 1046
u Logman 801.

XapBecTepbl TSHKEIOTO Kilacca Ha 0a3e 3KCKaBa-
TOPOB BecoM OT 19 TOHH M MOIIIHOCTBIO JIBUTATEIIS
mo 180 kBt mnpencraBmensl wmozemsmu  VO1lvo
EC210BF, Kobelco SK 135 SRL u npounMun Ma-
NIMHAMH JJ151 COPTHMEHTHOM 3arOTOBKH.

B mnacrosmee Bpems B Pecmybmuke bemapych
PYIT «MT3» (PecrmyOnukaHckoe yHHTapHOE Tpe-
npustie «MHHCKAN TPaKTOPHBIA 3aBOMI») OCBOMJIO
BBITyCK XapBectepoB MJIX-434 u MJIX-423, a OAO
«AMKamop» — xapBectepa «AMmkanop 2551» u ¢op-
Bapepa «Amkaop 2661» cpemnero kinacca [1] .
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XapBecTepbl CpeIHEro Kiacca HpeIHa3HaYeHBI
Ut pabOTHl B HACAKACHUSX CO CPEIHUM OOHEMOM
xubicta ot 0,25 mo 0,4 m°. XapBecTepsl 3TOToO Kiac-
ca Halu HauOoJbIIee pacupocTpaneHue B PK.

Xapsecteppl Masioro kimacca Sampo Rosenlew
n MT3-1221 MJIX npenHa3zHadeHs 11 padOTH Ha
pyOKax TJIaBHOTO TIOJIb30BaHMS B HHU3KOOOHHTET-
HBIX HACWKICHUSIX CO CPEIHMM OOBEMOM XJIBICTA IO
0,17 m® wm Ha pyOKax mpOMEKYTOUIHOTO TTOJT30BAHUSL.

Ha tpeneBke, coptupoBke U mrabeleBKe COPTH-
MeHTOB B PK HamboukIiee pacrpocTpaHeHre HAILTH
dopsapaepsr Timberjack 1010B (John Deere), Ponsse
ELK, Ponsse Wisent. Ha HeCKONbKHX MPEANPHATHSIX
ucnons3ytores hopeapaepsl Th-1M-16 npousBozacTea
OAO «OT3» nHa 0a3e T'yCEHUYHBIX TPAKTOPOB C KO-
JIECHBIM TOJYTIPUIIENIOM. B 1ByX jeco3aroroBuTelns-
HeIX npeanpuaTuax PK ycnenrHo skcrmyarupyrores 4
dopsapaepa MJI-131 MuHCKOTO TPaKTOPHOTO 3aBOJIA.

Crnenyer Takxe OTMETHTh, 4To ¢ HOs0ps 2005
roga COOpPKY KOJIECHBIX XapBECTEPOB CPEIHETO
kinacca Harvy 10H u ¢dopsapaepos 10F Ha Teppu-
topun Kapenuu Ha MenBeXberopckoMm 3aBofie OCy-
mecTBiIsieT Poccmiickas xommanust Harvy Foresty.
JBa xoMIUIeKkca B cocTaBe XapBecTepa u ¢opBape-
pa Harvy Foresty, cosnannpie Ha 6a3ze QUHCKOI Je-
CO3arOTOBHUTENILHOM TEXHUKH Mapku Pinox, pabo-
tator B Kapenuu ¢ Hayana 2006 roza.

B cpennem 1o BceM J1ec03aroTOBUTEIIBLHBIM TIPEI-
npusitisaMm PK, ucnone3yromM Ha 3arotoBke Jeca
xapBecTepsl M (OpBapAepsl, CMEHHAs IPONU3BOIM-
TeIBHOCTH (JopBapepa cocTaBmia 62,7 M°, XapBecTe-
pa— 82,1 m°, TofioBast BEIpPaOOTKA Ha CIIUCOYHBIH (op-
Bapaep — 21,2 ThicC. M3, Ha xapBectep — 21,3 ThIC. M.
CpaBHUTENBHO HU3Kas rofoBasi BHIpaOOTKA 3THUX Ma-
e 00y CIIOBJIEHA MX 3HAUMTEIBHBIM H3HOCOM [1].

OAO «JIKX» Kapennecipom B 2005-2006 romax
PHOOPETEHO 3HAYUTEIHFHOE KOJIMYECTBO KOMILICKCOB
MAIIHH JJI COPTUMEHTHOW 3arOTOBKH. DTH KOMILIEK-
Cbl HAXOJATCS B XOPOLIEM TEXHUYECKOM COCTOSIHHH,
UMH JIOCTUTHYTBI BBICOKHE ITOKA3aTeNH 110 MPOM3BO-
JMTEIBHOCTH, 3HAYUTEIBHO MPEBBIIIAIONINE CPEIHIE
TI0 BCEM JIECO3arOTOBUTEIIEHBIM TIPEITPUSITHSIM.

B 2005 romy cpennsisi cMEHHAsI IPQU3BOJIUTEIb-
HOCTh (hopBapiepa coctaBuia 61,7 M°, BeIpaboTKa
Ha CIIHCOYHY0 MarmHy — 33576 M°, 3a roj Kamoii
MalmHOM oTpaborano 542 cmenbl. CpeqHsIs CMEH-
Has BBIpa0OTKa Ha XapBecrep — 88,3 M°, Ha crmcou-
Hylo mammuy — 43978 Mm%, 3a Tox KamIbIM XapBe-
cTepoM oTpaboTano 477 cMeH.

B 2006 romy cpemHsisi BEIpaOOTKa Ha MaIIMHO-
cMeHy ¢opsapaepa cocraeisier /3,1 M°, cpenHe-
CITUCOYHBIM (bopBapz[epOM 0Tpa60TaH0 449 cvien
npu rogoBoii BeIpaboTke 32817 M [1]. CmenHas
BBIpa0QTKa B CpeJHEM Ha XapBeCTep IOCTHUTAcT
90,4 M*, ronoBas BeipaGoTka — 38020 M°, B TOI OT-
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paborano 420,3 cmensbl. Takum 00pa3oM, UMEIOTCS
3HAYUTEJIbHBIC PE3ePBbI TOBBIIICHUS POU3BOJIU-
TEJILHOCTH XapBeCTEPOB U (OpBapAEPOB.

ITpon3BONTEEHOCTE XapBeCTEpoB U (opBapie-
POB  CYIIECTBEHHO  3aBUCUT  OT  MPUPOIHO-
MPOM3BOJICTBEHHBIX YCJIOBUH (ITOYBEHHO-TPYHTOBBIE
U pesibeHbIC YCIIOBUSI, CPEHUI 00beM XITBICTA, JUTH-

Ha XJIBICTA, 3arac Ha IeKTap) U MapaMeTpoOB 3aroTOB-
JISIEMBIX COPTHMEHTOB (JIMHA, CPEIHUiT 00beM cop-
TUMEHTa), a (HOPBApPAEPOB — TAKKE OT PACCTOSHHS
TPaHCIOPTHPOBKUA COPTHMEHTOB JI0 TOTPY30YHOM
omaaku (Bepxuero ckiana). Kpome toro, B ecosa-
TOTOBHUTENBHBIX TPEANPUITHIX XapBecTepbl U (Hop-
BapIiepbl UCIIONB3YIOTCS B Pa3liMUYHBIX O BPEMEHH
pexumax. B uvactHocTH, B Opuramax, paboTaroImx
BaXTOBBIM METOJOM, MAIIMHBI YKCILUTYaTUPYIOTCS
B 2 cMeHbI 10 12 yacoB. B ocTanbHBIX NpeanpHATHsSX
— B 2 CMEHBI 110 8 JacoB.

[TosTomy asist momyueHus 0ObEKTUBHBIX MTOKa3a-
TeNell Mo TMPOU3BOJUTENBHOCTH HCIOIb30BATUCH
JAaHHbIE Ha Yac YUCTOTO BPEMEHH paboThI, MOIy-
YCHHBIC B PE3y/bTaTe XPOHOMETPAXKHBIX HaOMo/Ie-
HUI C TPHUBEJCHHUEM K COTOCTABUMBIM YCIOBUSIM
aKcrutyaranuu [1].

Hccnenosanacy pabora xapsecrepoB Logman-
801, Timberjack (John Deere) 1270D, Sampo Ro-
senlew 1046, Harvy Foresty 10H, «Amkagop 2551»
u ¢opsapaepos MJI-131, Harvy Foresty 100, Tim-
berjack 1010B u John Deere 1110D.

B nporiecce XpoHOMETpaKHBIX HAONIOMEHUHN 3a
pabotoii xapBecTepa (PUKCHpPOBAJIOCH BpeMsl Iepe-
€3/10B U PACCTOSIHHUE JI0 MeCTa paboThl U 0OpaTHO,
3aTparbl BpEMEHH Ha PEMOHT, HANaJKy TEXHOJIOTH-
YecKoro 00OpyJOBaHHUS, MEPEphIBBI B paboTe Mo
OpraHU3aIMOHHBIM MPUYUHAM, HA OTJBIX OIeparo-
pa u np. [1]. 3arem ompenensIOoch YUCTOE BpeMs
paboTel B cMeHy. Takne mokaszaTend, Kak CpemHui
00bEM XIIBICTA, KOJIMYECTBO XJIBICTOB 1O MOPOAaM,
COPTHMEHTOB COOTBETCTBYIOIET0 Ha3HAYCHUS
W JUITHHBI, 00bEM COPTUMEHTOB W JIpyrue, omnpeje-
JSUTMCH TTyTeM 00paOOTKH MHGOPMAIHH, MMOTyYeH-
HOH ¢ OOPTOBOrO KOMITHIOTEpA. DTO 110 BO3MOXK-
HOCTb ONpPENEIUTh COPTUMEHTHYIO CTPYKTYpY 3aro-
TOBJICHHOTO JieCa W TMPOU3BOJMTEIBLHOCTh XapBe-
CTEpOB Ha Yac YUCTOTO BPEMEHH PabOTHI.

IIpu mpoBeneHUH XPOHOMETPAXKHBIX HAOMIOME-
HUH 3a paboToit popBapAepOB PHUKCHPOBAIUCH TC JKE
COCTABJISIIOLIME 3aTpaT BPEMEHH, 4TO U IpU HalOJro-
IeHuH 3a paboToit xapeectepa. Kpome Toro, dpuxcn-
poBasiock BpeMsl Ha 3arpy3Ky Qopsapiaepa, IBIKe-
HHE C TPY30M, €ro pasrpy3Ky ¢ COPTHPOBKOH M YK-
JIaJTKOM COPTUMEHTOB B IITAa0ENs], BpEMsI MaHEBPHPO-
BaHMS M JBIDKCHHUS XOJOCTBIM XOJOM, 3aMepsuics
TaKKe 00bEM TPENTFOEMBIX ITaueK COPTUMEHTOB [1].

HUccnenoBanue paboTHl XapBecTepoB U (GopBap-
JIEPOB CPEJHEro Kiacca MPOBOMUIOCH B THITUYHBIX
yCIOBUAX dKcuryarammu (00beM xmbicta 0,25-
0,3 M°, paccrosiame TpeneBki — 10 300 Mm).

Pabora xapmecrepoB Sampo Rosenlew 1046
(SR-1046) u MT3-1221 MJIX wuccnenoBanach B Je-
COCeKax CO CpemHHM oObeMoM xubicta g0 0,17 M,
XapBecTepa Logman -801 — B HacakIeHUIX C O00Be-
mom xibicta 0,23 M°. B COMOCTABUMBIX YCITOBHSIX
MPOU3BOJIMTENLHOCTh Ha Yac YHCTOTO BPEMEHH Xap-
BectepoB John Deere 127OD u Harvy Foresty 10H
cocrasister 19,2 n 18,6 m°/uac, To ecTh OTIHUACTCS B
npeaenax 3—4 % u B OCHOBHOM 3aBHCHUT OT KBAaJIM-
¢ukaipm oneparopa. [1o aToMy Mmokasareno xapse-
crep «AMKanop 2551» 3HAYMTENFHO YCTYIAeT 3TUM
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MaIITMHaM; B COTIOCTABUMBIX YCIOBHAX CTO MPOH3BO-
JUTENBLHOCTD cocTapisieT 12 mfuac, uto Ha 30-35 %
MEHBIIIE, YeM y XapBectepa John Deere 1270D. Do
CBA3AaHO C HEAOPAOOTKOM KOHCTPYKIMH MAIIMHBI
1 HEIOCTAaTOYHBIM OTIBITOM €€ SKCILTyaTallHH.

[Tpon3BOIUTENBHOCTh HA YaC YHCTOTO BPEMEHH
xapectepa Logman-801 cocrasmser 14,8-15,2 m°
Npy CpefHeM o0beMe XJIBICTa 0,233 M°, a Sampo
RosenIeW 1046 - 11m® mpu obbeMe  XJIBICTA
0,159 M°. B cOnoCTaBUMBIX YCIIOBUSIX OIPENETIEHBI
mokaszarenu paborel (opsapmepos Tj-1010B, MII-
131 u Harvy Foresty 10F.

AHanm3 TOTyYCHHBIX JAHHBIX TTOKA3bIBAET, 4TO
CKOpPOCTh JIBW)KEHHSI B TPY30BOM U TIOPOXKHEM Ha-
NPaBJICHUSX B HOPMAJIbHBIX YCIIOBUSX IKCILTyaTalluy
NPAKTHYECKH OJJMHAKOBA M COCTABIISIET B MOPOXKHEM
— 70-72 m/muH, B Tpy3oBoM — 58-65 m/muH. B T4-
KEJIBIX YCIOBHSX AKCIUTyaTanuu (TPeThsi KaTeropus
MECTHOCTH TII0 HECylIeHl CIIoCOOHOCTH TIPYHTOB
B [IEPHOJ] U30BITOYHOTO YBIIQKHEHHMS), KOT/Ia JIBHKE-
HHE OCYIICCTBISUIOCH 10 Pa30UTBIM BOJIOKAaM, Ha
nryOuny Oomee 60 cM, 3alONHEHHBIX >KUAKOH Tps-
3b10, ¥ 0€3 CPE/ICTB MOBBILICHUS TPOXOIUMOCTH (11e-
OM Ha TMEpPeJHUX KoJecax M TyCEeHHYHBIE JICHTEHI,
OXBaTBIBAIOIME IONAPHO 3aJHUE Koyeca), pabora
(dopBapiepoB HEBO3MOXKHA, CKOPOCTH JIBHIKCHHS
coptumentoBo3oB MJI-131 u Tj-1010B 6putn 3Ha-
YUTENBHO HIKE U COCTAaBILUIM COOTBETCTBEHHO 29
u 34,6 m/muH, B nopoxkHem — 41 u 40,4 m/mun [2].
Taxum 00pa3oM, MOXKHO CIeJaTh BBIBOJ, YTO MPOXO-
JMMOCTB W 3KCIUTYaTallHOHHBIE CKOPOCTH JIBIIKCHUS
9TUX (hOpBapICPOB MPAKTUYECKU OTHHAKOBBI.

Bonee 3HaYMTENBHBI PACXOXKACHUS B YACTHHBIX
3aTpaTax BPEMEHHM Ha HaOOp Mauyku M PasrpysKy.
DTO CBS3aHO C TEM, YTO COpTHMEHTOBO3 MJI-131,
OCHAILICHHBI MEXaHUYECKON TPAaHCMUCCUEH, 3aTpa-
4yuBaeT OOJbIIEe BPEMEHH Ha MEPEIBIKCHUE MEXKITY
crostukamu, deM 1j-1010B wam John Deere 1270B,
MMEIOIUE TUAPOCTaTHYECKYI0 TpaHcMmuccuio. Ha-
IpUMep, yAENbHBIC 3aTpaThl BPEMEHH Ha MOTPY3KY
U pasrpy3Ky NIpH padoTe MOcCie BaJKH — pacKps-
KEBKH GeHsoanaMH MJI-131 cocrasmstor 3,34
1 0,86 mun/v®, y John Deere 1270B — 3,2 u 0,82
MI/IH/M TOC/IE BAKH — PACKPAKCBKH XapBECTEPOM
coorsercTBenHo 2,2 u 0,969 mun/m® u 1,91 u 0,891
MHH/M®, TO €CTh B TIEPBOM CIydyae OTIMYAIOTCS HA
4-5 %, Bo BTOpOM — Ha 8-13 % [2].

VnenvHBIE 3aTpaThl BpeMEHH Ha HAOOp Mauku
u pasrpy3ky y ¢opsapnepo Harvy Foresty 10F
6oubrire, uem y John Deere 1270B, na 25-30 %, gto
OOBSICHSICTCSl HEIOCTATOYHOM KBalM(pHUKAIMEH ore-
paropa, WMEBIIETO HEOONBIION CTak pabOTHI Ha
¢dopeapuepe. Popeapaepst MJI-131 u MIIIIT-364,
OCHAILICHHBIE COOTBETCTBEHHO MEXaHMYECKOH M I'Mi-
pOMEXaHUYEeCKOW TpaHCMHUCCHEH, UMEIOT 00J7acTh
NPUMEHEHUs], T/Ie X UCIIOJIb30BaHUE IeIecoodpas-
Hee, 4eM (OpBapIepOB, UMEIOIIUX THIPOCTATHYE-
CKYIO TPaHCMUCCHIO.

Breibop THma Tpancmmccuu it GopBapaepos
IHUKTyeTCsl YCIOBUSIMH paboTel. ['mapocrarmyeckas
TpaHCMECCHUs oOerdaer paboTy omeparopa dhopsap-
Jiepa U XapBecTepa IpHu paboTe HeoCPEICTBEHHO Ha

Jiecoceke, KOorJa MAIllMHBl OCYIIECTBISIOT HEOOIb-
HIMe riepees/ibl U YacThle CTOSHKH. [Ipu nepeapuxe-
HUM Ha 3HAYUTENBHBIC PACCTOSHUS TOI00HAS TpaHC-
MUCCHS TIEPETPEBAeTCs, BO3HUKAIOT €€ OTKA3bl U I10-
noMkH. [ToaToMy (pUPMBI-M3rOTOBUTENN 3alpeIaroT
Tepees3 STUX MaIluH Jaxke 0e3 Tpy3a Ha pacCTOSHHE
6omee 2 kM (PEKOMEHIYIOT TIEPEBO3UTH C JIECOCEKH
Ha TPEWJIephl), TO eCTh KO BCEMY TPOUEMy HE peau-
3yIOTCSI TaKHe PEHMYIIECTBA KOJIECHBIX MallluH, KaK
BO3MOXHOCTh HX CaMOIICPEBIDKCHUSI MO JIECOBO3-
HBIM JIOpOTaM 1 IOpOTaM OOIIEro MoJIb30BaHHS.

JlecoceuHble MalIMHBI TPOU3BOACTBA MUHCKOTO
TPaKTOPHOTO 3aBOJa OCHAIIEHBl MEXaHHUYECKOM
U TUIPOMEXAHUYECKONH TPAaHCMHUCCHEN M IO3TOMY
HE MMEIOT YKa3aHHBIX HeNoCTaTKoB. [losToMy oHH
YCHENIHO JKCIUIYyaTHPYIOTCAd Ha TPaHCIOPTHPOBKE
COPTHMEHTOB Ha 3HAUYMTEIBHOE paccTOsHHE. YKa-
3aHHOE TOATBEPXKAAETCS TPAKTHKON MPOBEICHUS
JIECOCEUHBIX paboT B Ppa3IMYHBIX JIECO3arOTOBH-
TEJBHBIX MPEIIPUATHSIX.

Hampumep, B OO0 «YCTBSIHCKHI JI€COTPOMBIIII-
JICHHBIA  KOMIUIEKC»  (ApXaHrenbCkas — 00JacTh)
B OKCIUTyaTallid HaxXOIATCSl TPH TPaKTOPa-COpTH-
MentoBo3a MJI-131, paGoTarommx B KOMILIEKCE
c xapBectepamu Timberjack 1270D. Paccrosiaue
TPaHCIIOPTUPOBKH COPTUMEHTOB JI0 TOTPY304HON
Iomaaku B 3umHee BpeMms — 10 500-600 m, B net-
Hee — B cpeqdem 500-800 M, cMeHHas MPOW3BOAN-
TenbHOCTB TIpH 3ToM coctasisier 90-100 m°. B sTom
K€ MPEANpPUITUH Ha JIECOCeKaxX C HU3KOM Hecylei
CIOCOOHOCTHIO TPYHTOB, 0COOEHHO B MEPHONI OCEH-
HEell 1 BeceHHeW pacHyTHIIbI, KOT/Ia IBHKEHHUE JIeCO-
BO3HBIX aBTOINOE3/I0B 110 BPEMEHHBIM aBTOIOPOTaM
MPAaKTUYECKH HEBO3MOXKHO, (opBapaepsr MJI-131
TPaHCIOPTUPYIOT COPTUMEHTBHI HEMOCPEICTBEHHO
C JIECOCEKH WJIM BEPXHHX CKIIAJIOB K JIOPOTaM MOCTO-
SIHHOTO JEWCTBHS Ha paccTosHue 2-2,5 kM. OJKc-
riyaraiss  opBapiepoB € THIPOCTATHYECKOM
TPAaHCMUCCHEH B TAKUX YCIOBHUIX HEHOMYCTHMA.

B 000 «Mogepu» (Kapemust) dhopsapmeps
MJI-131 ycnemHo HWCHONIB30BAJIMCh MPH YKIAIKe
CIUTOIIHOTO HAaCTHJIA B OCHOBaHHE MOKPBITHS JIECO-
BO3HBIX JIOPOT, MPOXOJAIIUX IO 3a00J0YEHHBIM
ydacTkaM MecTHocTH. Kpome Toro, QopBapaeps
C MEXaHWYECKOM U IMAPOMEXaHUYECKONH TpaHCMUC-
cHell MOTYT YCIEIIHO HCIOJIb30BaThCsl Ui COPTH-
POBKM W mTabEeNeBKH Jieca Ha HIDKHUX CKJIanax,
MOTPY30YHBIX TEPMHUHAJIaX M Ha CIUIaBHBIX y4acT-
Kax JIeCO3aroTOBUTEIbHBIX MPEITPUIATHH.

3TO CBS3aHO C TeM, YTO HA HEOOJBIIUX Jieco3a-
TOTOBUTENILHBIX MPEANPHUATUAX, apPSHIYIONNX y4a-
CTKH Jieca Ha HeOOINbIINE MPOMEKYTKH BPEMEHH,
HeA(PPEKTUBHO CO3/1aBaTh BBICOKOMEXaHH3UPOBAH-
HbI€ HIDKHUE CKJIAJbl C MOIIHBIM KPaHOBBIM 000pY-
JIOBaHHEM W TIOTOYHBIMH JHHHAMH. [pu obbemax
norpysku 15-20 Thic. M° 11 MpoBeneHHs PaGoT Mo
COPTHPOBKE Jieca U TOTPY3Ke €ro B BaroHbl JOCTa-
TOYHO OITHOTO (hopBapaepa.

OreHKa APKOHOMHYECKOH 3(D(EKTUBHOCTH MAaIIiH
Y KOMIUJIGKCOB MAIllMH JJI1 COPTUMEHTHOW 3arOTOBKU
MPOU3BOJICTBA POCCUICKHX PupM u hupm PecrryOmuku
Bbenapycps — PYII «MT3» u «AMKamop» — mpon3BeaeHa
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B COIIOCTABJICHUH C TEXHHKO-3KOHOMHYECKHMH IIOKa-
3aTeJIsIMHA MAIlIH U KOMIUIEKCOB MAIlIMH aHAJIOTHYHOTO
MPOW3BOJICTBA 3apYOSIKHBIX (PUPM, a Taroke MpH padoTe
1o 0a30BO TEXHOJIOTUH — 3arOTOBKA XJIBICTOB Ha Jie-
COCEKe C TOCIENYIOEeH X PacKPsHKEBKOM HA COPTH-
MEHTBHI Ha HI)KHUX CKJIaJax.

J171s1 TIoNydeHus! COMOCTaBUMBIX TIOKa3arenel pH
COPTHMEHTHOH 3aroTOBKE pAacyeThl HPOBEACHHI I10
UKy paboT: Basika, 00pe3Ka CY4YheB, PacKpsIKEBKA,
TpeJIeBKa COPTHMEHTOB Ha BEepXHeM ckiane (morpy-
30YHOH IUIOIIA/KE), a IPH 3arOTOBKE Jieca B XJIBICTAX
N0 LMKy paloT: BajlKa JepeBbEB, TPENeBKa, 0Opeska
Cy4beB, IITA0EIEBKA XJIBICTOB, pa3rpy3Ka XJIbICTOB Ha
HIDKHEM CKJIQJIE, PACKPSKEBKA XJIBICTOB, COPTUPOBKA
COPTHMEHTOB C YKJIQIKOM UX B KapMaHbI-HAKOIIUTEJIH,
mrabeeBKa COPTUMEHTOB Ha HIDKHEM CKJIAJIE.

[lpn ananm3e BapuaHTOB 3arparhl Ha BBIBO3KY
COPTHMEHTOB TIPMHATEI B cpeaHeM Ha 30 py0./m
MEHBIIIE, YeM TIPH BBIBO3KE B XJIBICTAX, BBHIY JIydIIle-
IO MCHOJIB30BaHMSI TPY30MOIBbEMHOCTH aBTOIOE3/I0B-
COPTHMEHTOBO30B M, COOTBETCTBEHHO, MX OOJbIIICH
MPOU3BOIUTENBHOCTH. KpoMe TOro, mpu 3aroToBke
Jieca B COPTUMEHTAX 3a4acTyr0 TPAHCIIOPTHPOBKA Jie-
ca MoTpeOUTeNsIM OCYLIECTBIAETCS] HEOCPEICTBEHHO
C Jecocek, 0e3 meperpy3Ky Ha HIDKHHUX CKIIagax, uTo
erre OoJiee CHUXKAET 3aTpaThl Ha TPaHCIIOPTHPOBKY.

B Poccun u3 xapBecTepoB, HMEIOIINX KiIacCcHye-
CKYIO KOMIIOHOBKY, JOCTaTOYHO IIHPOKO IPUMEHSIOT-
cs xapBectepbl pupm Ponsse, Gremo, Valmet. Onxa-
KO HauOoJblIee PaclpOCTpaHEHNE HAIIN XapBecTe-
pbl Gupmer Timberjack (B mactositee Bpemst — John
Deere). Ilosromy aHainM3 TEXHHUKO-DKOHOMUYECKUX
nokasareneit xappectepoB MJIX-364 npousBojcTBa
MHHCKOTO TPaKTOPHOTO 3aBOJa MPOBEICH B CpaBHE-
HHH C XapBeCTEPOM TOTO ke Kimacca Tj-1270/1.

U3 xapBecTepoB Ha 0a3e T'yCEHUYHBIX JKCKaBa-
TopoB U BIIM K paccMOTpeHHIO HNPUHAT XapBecTep
\Volvo-EK220 mpowusBoacTBa MIBEACKOH (HPMBI
\Volvo u MJI-152 poccuiickoro mpou3BoaCcTBa.

®opBapeps! (TOrpy304HO-TPAHCIIOPTHBIE Malli-
HbI) M3TOTABIIMBAIOTCS, KaK MPaBUIIO, Ha 0a3e crienua-
JIM3UPOBAHHBIX KOJIECHBIX IIACCH, KOTOPBIE IIPH pado-
TE B TSDKEJBIX MIPUPOIHO-TIPON3BOJICTBEHHBIX YCIOBH-
X (IpyHTBI ¢ HU3KOH HECyIIeH CHOCOOHOCTBIO) TaKk
ke, KaK ¥ XapBecTepbl, OCHAIAIOTCS MEIsIMHA | Tyce-
HUYHBIMH JICHTAMH.

OAO «OT3» pazpaboTaH U BBIITyCKaeTCs 10 3aKa-
3am npeanpusituil ¢popsapaep Th-1M-16 Ha 0aze Ty-
CEHHMYHOTO TPAaKTOpa IOBBILICHHOH INPOXOAUMOCTH
TJIT-100-06, cocrosimuii u3 0a30BOr0 TpakTOpa
C MaHUITYJIITOPOM M KOJIECHOTO MOJTYTPHUILIETIA.

IIposenennniii KapHMUJIII ananu3 mokasadn,
YTO JaHHBIA (QopBapiaep MOXKET YCHEUIHO 3KCIUTya-
TUPOBAThCS JIMIIb HA CIUIOLIHBIX pyOKaX, Tak Kak
U3-32 PaCIIOJIOKEHUSI KaOWHBI C JIEBOH CTOPOHBI 110
XOIy ABMKEHUS TPAaKTOpa HE 0OeCHedeHbl B 10CTa-
TOYHOW Mepe BUIUMOCTh U YCIIOBHS TIOTPY3KH COP-
TUMEHTOB, HAXOJSIIUXCS C MPOTHBOIOJIIOKHOMN CTO-
POHBI OT KaOWHEI TPAKTOPA.

Jns cpaBHUTENBHOTO aHAJIN3a TEXHUKO-IKO-
HOMHYECKUX IOKa3aresiel BbIOpaHbl (opBapaepbl
Tj-1010B, Th-1M-16, MJI-131, MJITIT-364.

Bo BTOpPOM TEXHOJIOTMYECKOM IIpOLecce 3aro-
TOBKM COPTUMEHTOB, KOTJa COPTHMEHTBHI BBINUIIN-
BAIOTCS HA IOTPY30YHOH IUTOLIANKE, HA TPEJIEBKE,
Hocje BaJIKA OCH30IMIAMHU JI€PEBbEB, UCIIOIB3YIOT-
Csl TPaKTOPBI C TPOCOYOKEPHBIM O0OpYZOBaHUEM,
TPAKTOPBI Il OECIOKEPHON TPENEBKU C MaHUITYJIS-
TOpaMH, a Ha OOpe3Ke CY4YbeB U DPACKPSDKEBKE —
MPOLIECCOPBl PA3IUYHBIX KOHCTpYKUMA. Tpaguuu-
OHHO W JI0O HACTOSIIETO BPEMEHH IJIsi 3TUX Ielei
UCTIONIB3YIOTCSL  CYYKOPE3HO-PACKPSKEBOYHBIE Ma-
muHBI (TpexXMomyiIbHbIE Tponeccopsr) JIO-120.

Bo MHOrUX mpennpusTHAX Ha 00pe3ke Cy4bes,
PacKpspKEBKE Ha MOTPY30YHOM IIJIOMIAAKE HCIOJNb-
3yIOTCSI OJHOMOJYJIbHBIC MPOILECCOPhl WIH XapBe-
CTephl Ha KCKaBaTOPHOH 0Oase, paboTarouie B pe-
xuMe Tporeccopa, Hanpumep Volvo EK-220, wan
BAJIOYHO-IIAKETUPYIOIIMX MalluH, Hanpumep MJI-
152 [3]. TexHHKO-KOHOMUYECKUI aHaIM3 BBIOJ-
HEH TaKXe JJisi KOMIICKCOB MalliH, B KOTOPBIX Ha
TPEJIEBKE HCIIOIB3YIOTCSI TPAKTOPHI C MaHMITYJISATO-
pom Th-1M-15, ¢ TpocodokepHbIM 000pyAOBaHHEM
TJIT-100, a Tak:xxe BTM-JITI-17.

Ilpn wmcmonp30BaHMM Ha BaJIKe — IAKETHPOBa-
Hun BIIM TpeneBka HPOU3BOAUTCS TPAKTOPaAMU
C MaYKOBBIM 3axBaToM (CKMJepaMu) Ha 0asze Tpak-
TOPOB C KOJISCHBIM WJIM TYCEHUYHBIM JIBIKUTEIICM.
W3 ckuanepoB ¢ KOJIECHBIM JBHXKHUTEIIEM Hambosee
H3BECTHHI U MHPOKO pumensemsl Tj-460D ¢Gupmer
John Deere, IIJIK-4-01 mpoussoactea OAO
«OT3»; BO3MOXHO mNpuMeHeHue ckuaaepa MII-
127C npowusBojctea PYIT «MT3» [3].

Ckugzmepsl Ha 0a3e TYCEHHYHBIX TPaKTOPOB
npou3BoAATCS Tuib B Poccun. OHH MCTIONB3YIOTCS
B TSDKEJBIX MPUPOAHO-IPOM3BOACTBEHHBIX YCIOBHU-
ax (TpYyHTBI C HH3KOH HeCyIIeH CIOCOOHOCTEIO,
CHJIBHOIIEpeCceUeHHbIH peibed mectHocTH). Ha Ga-
3¢ IyceHW4HbIX TpakTopoB OAO «OT3» pasznuu-
HBIMU TIPEIIPUATHSIMH H3TOTABIMBAIOTCS CKHJIC-
pet Th-1M-30, JIT-230.

Ilpn 3HAYUTENBHBIX PACCTOSHHUAX TPEIEBKU
nocTaro4Ho 3(PQEeKTUBHO HCMONB30BaTh HAa STOH
ONepaluy TPENEBOYHBIM TPAKTOP C MAHUILYIATO-
poM, Hampumep cepuiiHO BbImyckaembiii OAO
«OT3» tpakrop Th-1M-15. DtoT Tpakrop mocie-
JIOBaTebHO COOMpAET B KOHUK JepeBbs u3 2—4 ma-
yek, chopmupoBanubix BIIM oOmum o0beMoM
6-8 M°, Torma Kak TPaKTOPHI C TAYKOBBIM 3aXBAaTOM
TPENIOIOT B COIMOCTAaBUMBIX YCIOBHSX MAyKd Ie-
peBbeB o6beMoM 22,5 M.

Ilpu TpeneBke STHMH TPaKTOpaMU JICPEBBECB U3
nayek, cpopmupoBanHeix BIIM, BpeMst Habopa Bo3a
MaHUTIYJIATOPOM YMeHbIaeTcs B 2,5-3 paza, 3a cuer
Yero MOBBILIACTCS MPOU3BOAUTEILHOCTh MAIIUHBI.
ITosTOMy, HECMOTpPSI Ha MEHBIIYIO CKOPOCTh JBHXKE-
HUsSI TI0 JIECOCEKE B CPaBHEHUH CO CKUJIEpaMH Ha
KOJIECHOM 0a3e, OHM MpH 3HAYUTENBHBIX PACCTOSHU-
SIX TPEJIEBKU IO MPOM3BOJUTEILHOCTH MPEBOCXOMST
ckuaaeps [1], [3]. TexHHKO-9KOHOMHYECKHI aHAIN3
[IPOBEZIEH AJsI KOMIUIEKCOB MAlllMH, B KOTOPBIX Ha
BAJIKE — MAKETUPOBAaHWU MCIONB3YIOTCS BaJlOYHO-
naketupytomue Mamunbl JIIT-19, Tj-850, a Ha Tpe-
neske — Tj-460, IIJTIK-4-01, TB-1M-30, JIT-230.



Amnanu3 3G (heKTHBHOCTH COPTUMEHTHOM 3ar0TOBKH Jieca

99

B crnyuae OTCYTCTBHS CKHIZCPOB M TPAKTOPOB
C MaHUITYJSITOPOM TpeNieBKa OCYIIECTBISIETCS TPaK-
TOpaMH C TPOCOUYOKEPHBIM 00OpynoBanueMm. Dop-
MupyeTcss Bo3 w3 2—3 mauek. [Ipm sToMm Kaxmas
navyka 3a40KEPOBBIBACTCS OJHUM YOKEPOM, UYTO CYy-
[IECTBEHHO YMEHBIIAET 3aTPaThl BpEMEHU Ha HaOOP
BO3a M0 CPAaBHEHHIO CO BPEMEHEM, 3aTpayrBacMbIM
HA 3Ty OMEpaIrio MOoCcje BAIKK JAePEBbEB OCH30MH-
mamu. Ha TPCJICBKEC MOTYT HCIIOJIB30BaTbCA TPAKTO-
put TJIT-100, Beimyckaembie OAO «OT3», umun MJI-
127 PYII «MT3». Tak kak mociie 00pe3kn CydheB
Y PacKpsDKEBKH JEpPEeBbEB Ha MOTPY30YHOH ILIO-
HIaJIKe COPTUMEHTHI YKJIABIBAIOTCS B MaJOMEpHbIC
mTabenss 0e3 HaIeKaImed COPTHUPOBKH, TO IS
CO3JaHUsA, B Cly4ae HEOOXOTMMOCTH, 3amaca cop-
TUMEHTOB, a TakXe JJIi WUCKIIOUEHHS OIlepanuu
COPTUPOBKM COPTHMEHTOB TPU CaMOIOTPY3Ke aBTO-
MOE3/I0B COPTHPOBKAa W INTabeNieBKa COPTUMEHTOB
Ha MOTPY304YHON IUIOINAAKE OCYIIECTBISIOTCS (Hop-
BapjiepaMu. B paccMaTpuBaeMbIX KOMILJICKCaX Ma-

IIMH Ha 3THX OMEpaIysx IeIecoo0pa3sHo HCIOJNb-
soBats MJI-131, Th-1M-16, Tj-1010B.

JInist osTyueHHs: COMOCTABUMBIX MOKa3aTemNe mo
[UKITy pa0doT BaJIKa JEPEBHEB — IITA0CIEBKA OTCOP-
TUPOBAHHBIX COPTHUMEHTOB IIPHU 3arOTOBKE Jieca
B COPTUMEHTAaX Ha JIECOCEKE U MPH 3aroTOBKE Jieca
B XJIBICTAaX YUYHUTBIBAIOTCA 3aTPAThbl Ha PACKPSAKCBKY,
COPTUPOBKY U IMTA0CICBKY.

Pacuers! mpousBeneHs! s YCI0BH paOOThI B OITHY
U 7Be cMeHBL. Bo Bcex BapHaHTax MpH pacdere TEXHUKO-
SKOHOMHUYECKHX IOKa3arejel nmpu OJHOCMEHHOH pa-
00oTe YMCIO OTPaOOTaHHBIX CMEH B TONY MPHUHSTO
paeabiM 220, ipu 1ByXcMeHHOU padote — 440. Takoe
)K€ YMCJIO OTPabOTaHHBIX 3a TOZ CMEH IMPUHSITO IS
TPAKTOPOB JUIs1 OECYOKEPHOM TPETEBKH, CYUKOPE3HO-
PacKpsHKEBOYHBIX MAIMH (IIPOIECCOPOB), BAIOUHO-
MAaKeTUPYIOIIMX MAIIMH M CKHAJACpoB. B Tabmuue
MPUBENICHBI TEXHUKO-DKOHOMUUECKHE TOKA3aTenu pa-
60TLI OCHOBHBIX KOMIIJICKCOB MalllMH MJId COPTUMEHT-
HO¥1 3arOTOBKH TIPH pabOTe B IByXCMECHHOM PEXKUME.

TeXHHKO-DPKOHOMHUYECKHE MOKa3aTelu pa60Tm MallMH OPpHU 3aTOTOBKEC JI€ca

B COPTHMEHTAX NPH ABYXCMEHHOH paborte

CucreMsl Brmomnnsiemsre |Bripadot-| banancosast | ['omoBast | 3atparsl | Ya. okcmon. | Ya. xam. | Ya. mpus. |Beipabotka
MalliH omepanuyu | Ka B CMe-| CTOUMOCTS, | BRIPaOOT- | B CMEHY, | 3aTpaThbl, |BIOXEHHMS, | 3aTpaThl, |Ha YeIOBe-
Hy, M° pyo. Ka, M° pyo. py6./m° py6./n° py6./M° | komens, M
Tj-1270D Bau1, 00p, packp.| 99,40 [15400000,00| 43736,00 | 9856,62 99,16 352,11 151,98
Tj-1010 copt, Tpest, wt. | 99,40 |9016000,00 | 43736,00 | 7056,06 70,99 206,15 101,91 49,70
Uroro: 170,15 558,26 253,89
BII coprumenTsl |Bai, o0p, packp.| 10,00 16500,00 | 1966,00 899,00 89,90 8,39 91,16
MJI-131 copt, Tpeut, . | 68,60 |3994500,00 | 30184,00 | 4280,00 62,39 132,34 82,24 8,73
Hroro: 152,29 140,73 173,40
BII coprumenTsl |Bai, o0p, packp.| 10,00 16500,00 | 1966,00 899,00 89,90 8,39 91,16
TB-1M-16 copt, Tpey, wt. | 65,00 | 3800000,00 | 28600,00 | 4244,00 65,30 132,86 85,23 8,67
Hroro: 155,2 141,25 176,42
BII coprumenTsl |Bai, o0p, packp.| 10,00 16500,00 | 1966,00 899,00 89,90 8,39 91,16
MJIIIT-364 copt, Tpest, wt. | 72,00 |4911290,00 | 31680,00 | 5206,97 72,32 155,03 95,57 8,78
Hroro: 162,22 163,42 186,73
BII coprumenTsl |Bai, o0p, packp.| 10,00 16500,00 | 1966,00 899,00 89,90 8,39 91,16
Tj-1010 copr, Tpex, mr. | 72,00 |9016000,00 | 31680,00 | 6788,59 94,29 284,60 136,98 8,78
Hroro: 184,19 292,99 228,13
Volvo EK 220 |Bai, o6p, packp.| 83,00 | 9000000,00 | 36520,00 | 7142,26 86,05 246,44 123,02 39.94
MJI-131 copr, Tpex, mr. | 77,00 | 3994500,00 | 33880,00 | 4280,00 55,59 117,90 73,28 '
Hroro: 144,64 364,34 196,29
Volvo EK 220 |Bai, 06p, packp.| 83,00 | 9000000,00 | 36520,00 | 7142,26 86,05 246,44 123,02
MJIIIT-364 copr, tpex, mr. | 83,00 |4911290,00 | 36520,00 | 5137,02 61,89 134,48 82,06 41,50
Hroro: 147,94 380,92 205,08
Volvo EK 220 |Bau, o6p, packp.| 83,00 | 9000000,00 | 36520,00 | 7142,26 86,05 246,44 123,02
Tj-1010 copr, Tpex, mr. | 99,40 |9016000,00 | 43736,00 | 7056,06 70,99 206,15 101,91 45,23
Hroro: 157,04 452,59 224,93
Sampo 1046 BaJ1, 00p, packp.| 67,00 |6300000,00 | 29480,00 | 5014,74 74,85 213,70 106,90
MJI-131 copt, Tpeu, wt. | 68,60 |3994500,00 | 30184,00 | 4280,00 61,89 132,23 79,71 33,90
Hroro: 136,74 345,93 186,61
MT3-1221MJIX |Bai, o6p, packp.| 67,00 |4566000,00 | 29480,00 | 4811,00 71,80 1545,88 95,03
MJI-131 copt, Tpeu, wt. | 68,60 |3994500,00 | 30184,00 | 4280,00 61,89 132,23 79,71 33,90
HUroro: 133,69 287,11 174,75
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Okonuanue madbauybwl

CucteMsl Brmonusemsie |Breipabot-| banancosas | ['ogoBas | 3atpartsl B | Y. okcmn. | Y. kam. | Y. npuB. |Beipabotka
MalllnuH orepanuun Ka B CMC- | CTOUMOCTB, BLIpa6OT' CMCHY, py6 3aTparhl, BJIOKCHMS, | 3aTpaThbl, | Ha YCIIOBEC-
Hy, M° pyo. Ka, M° py6./m° py6./m° py6.M® | komens, M
MJIX-364 Bai1, o6p, packp.| 90,00 | 8500000,00 | 39600,00 | 6958,03 | 77,31 | 214,65 | 109,51
MJI-131 copr, tpex, mr. | 77,00 | 4000000,00 | 33880,00 | 428055 | 5559 | 118,06 | 73,30 41,50
Uroro: 132,9 332,71 182,81
)Hgai‘éy FOresty | pam, o6p, packp.| 96,00 |11900000,00| 42240,00| 849043 | 88,43 280,7 | 13053
g‘i‘;‘g’ FOreSty | copr, tpex, mr. | 94,00 | 7200000,00 | 41300,00 | 5904,2 62,8 1743 | 8894 | 4645
Wroro: 151,23 | 4550 | 21947
MJI-152 Bai1, o6p, packp.] 83,40 | 7500000,00 | 36696,00 | 6570,20 | 78,78 | 204,38 | 10944
MJI-131 copr, tpex, wr. | 77,00 | 3994500,00 | 33880,00 | 4280,00 | 5558 | 117,00 | 73,27 40,04
Wroro: 134,36 | 322,28 | 18271
BII sepesbs BaL. 60,00 | 16500,00 [11796,00] 899,00 | 14,98 1,40 15,38
TJIT-100-06 Tpeu. 62,86 | 2215000,00 | 13828,57 | 3527,56 | 69,4 80,09 814
J10-120 06p, packp. | 80,00 | 3822345,00 | 35200,00 | 3730,27 | 46,63 | 10859 | 62,92 14,43
MJI-131 copr, mr. | 120,00 | 399450,00 | 52800,00 | 4280,00 | 35,67 75,65 47,01
Uroro: 166,68 265,73 206,71
BII sepesbs BaL. 60,00 | 16500,00 [11796,00] 899,00 | 14,98 1,40 15,38
TB-1MA-15 Tpen. 74,29 | 3381000,00 | 32687,60 | 3486,61 | 46,93 | 10343 | 6245
J10-120 00p, packp. | 80,00 | 3822345,00 | 35200,00 | 3730,27 | 46,63 | 10859 | 62,92 19,62
MJI-131 copr, mr. | 120,00 | 3994500,00 | 52800,00 | 4280,00 | 35,67 75,65 47,01
Uroro: 144,21 289,08 187,76
BTM (JIII-17A) | san, tpen. | 68,57 | 4200000,00 | 30171,43] 3714,98 | 54,18 | 139,20 | 7506
J10-120 o6p, packp. | 80,00 | 3822345,00 | 35200,00 | 3730,27 | 46,63 | 10859 | 62,92
MJT-131 copr, .| 120,00 | 3994500,00 | 52800,00 | 4280,00 | 3567 | 7565 | 47,01 28,24
Uroro: 137,14 323,45 184,99
Logman-801 _ [sau, obp, packp.| 90,00 |13500000,00] 39600,00 | 903528 | 100,39 | 340,91 | 15153
MJI-131 copr, tpex, mr. | 77,00 | 3994500,00 | 33880,00 | 4280,00 | 5558 | 117,90 | 73,27 41,50
Wroro: 155,97 | 458,81 | 224,80
Logman-801 _ [sau, obp, packp.] 90,00 |13500000,00] 39600,00 | 903528 | 100,39 | 340,91 | 15153
Tj-1010 copr, tpex, mr.| 99,40 | 9016000,00 | 43736,00 | 7056,06 | 70,99 | 206,15 | 101,91 | 47,23
Uroro: 171,38 | 547,06 | 25344

Ha Banke, a Taxke Ha Bajke — 0Ope3Ke Cy4beB,
packpspkeBKe OCH30MMIIAMH, TPEICBKE TPAKTOPAMHU
C TPOCOUYOKEPHBIM OOOpYIOBAaHMEM pAacueThl ISl
000UX BapUAHTOB MPOBEACHBI [T YCIOBHHA pabOThI
B OMHOCMECHHOM PEKHME, YTO 0OyCIIOBICHO TPeOOo-
BaHUAMHU TCXHUKH 6C3OH3CHOCTI/I. Bo Bcex BapuaH-
Tax MpH aHaJHM3e TEXHOJOTHMYECKOro mporecca Jie-
COCEYHBIX paboT C 3aroTOBKOH Jieca B XJBICTaX
C MOCJIEAYIONIEH pacKpsKEBKOW XIIBICTOB Ha COp-
TUMEHTHI U IITa0EIEBKON Ha HIKHEM CKJIaZC Ipu-
HsATa paboTa HIDKHUX CKJIAJIOB B 2 CMCHBI.

AHaIN3 pacueTHBIX JaHHBIX MMOKA3bIBACT, YTO TPH
paboTe B OIHOCMEHHOM pEXMME HaMMEHBIIUH Ypo-
BCHb Y/CBHBIX JKCIUTYaTAIIMOHHBIX W TPHUBEIACHHBIX
3arpar JIOCTHIaeTCsl TIPH TPOU3BOJCTBE PaboOT MO TeX-
HOJIOTHUYECKOU cxeMe (Basika, 00pe3ka Cy4beB, packpsi-
JKeBKa OCH3OMMMIIaMH, TPeJIeBKa, COPTUPOBKA M ITade-
JeBka QopBapaepamMu) MpPH HCIOIB30BaHUM Ha IIO-
cllemHux Tpex orepanusix (opsapmepo MJI-131 wm
TB-1M-16. 3KcnnyaTauH0HHHe 3aTPaThl COCTABNISIOT
170,5-186 py6./m°, ipuBenennbie — 211227 py6./v’.

IMpu mByxcmeHHO# pabote YICIEHBIE PACXOJIbI
camkaiores g0 152,3-155,2 py6./m°, a yIeJibHbIe
MpUBeIeHHbBIe 3aTpaThl — g0 173- 176 py6./M°. Tpu
UCIIOJIb30BaHUM Ha TPENeBKE, COPTUPOBKE, ITale-
neBke ¢opsapaepa T]-1010B 3arparel Ha 3TH OIe-
pauyu Ipu OJHOCMEHHOW paboTe yBETHMYMBAIOTCS
B1,7-1,9 pa3a, a mo BCceMy KOMIUIEKCY paboT —
B 1,5 paza. Ilpu 3TOM SKCIUTyaTallMOHHBIE 3aTPaTh
MO BCEMY KOMILIEKCY pabor COCTaBJIAIOT 231,2

py6./M°, a npuBenenusie — 317,9 py6./v°. TIpn 1Byx-
CMEHHOM paboTe yIelbHBIE SKCIUTyaTallOHHEBIE
W NIPUBE/ICHHBIC 3aTPaThl 3HAYHTCIIBHO CHIKAIOTCS
¥ COCTABIIIOT COOTBETCTBEHHO 184,2 11 228,1 py6./v>.

KomrutekcHast BEIpabOTKa Ha YEIIOBEKOJICHB 10
UKITYy paboT B paccMarpuBaeMOM KOMILIEKCE Ma-
IIMH OTJIMYACTCS He3HAYUTEJIBHO M COCTABISET CO-
oTBeTCTBEHHO 8,73 11 8,78 M° Ha UETOBEKOICHb.

ITo cebecTOMMOCTH 3aroTOBKH M MPHUBEICHHBIM
3arparaM IPUEMIIEMBIMH SIBIITIOTCS TEXHOJIOTHYe-
CKHME CXEMBI C UCIIOJh30BAHMEM Ha BalIKE JICPEBBEB
Ha Jiecoceke OCH30MMJI, Ha TPEJIEBKE — TPAKTOPOB
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TJIT-100 ¢ Tpoco4okepHBIM OOOPYIOBaHHEM WA
TpakTopoB ¢ MaHumynaropoM Tbh-1M-15, packps-
xeBkod mammHamu JIO-120 Ha morpysouHoi mo-
aIKe, COPTHPOBKOH 1 mTabeIeBKol dhopBapaepaMu
TB-1M-16 wiun MJI-131. B 3Tux BapuaHTax KOM-
IUIeKcHasi BblpaGoTka — 14,4-19,6 M° Ha delOBeKo-
JIeHb, _OKCIUTyaTalldOHHBIE 3aTpaTtbl — 200—204
py6./M°, mpuBenennsie — 284-286 py6./m°. Ilpu
JIByXCMEHHOU paboTe yIenbHbIC SKCILTyaTallHOHHBIE
3aTparsl COCTaBIAOT 144,2— 153 4 py6./m°, a npuse-
nennsle — 187,8-193,4 py6 /M®. MeHblime 3Ha9CHAs
9THX MOKa3aTelell MMEIOT KOMIUIEKCHI, B KOTOPBIX Ha
TpEJIeBKE UCIIONB3YIOTCS TpakTopsl Th-15M.

B kommuiekcax xapsectep, popBapaep B cocTaBe
MJIX-434, MJI-131 wiu MJI-152, MJI-131 ynens-
HbIe NIPUBEICHHBIC 3aTPAThl BApbUPYIOTCS B JIHama-
30He 295-182 py6./M> COOTBETCTBEHHO PH OHO- 1
JIByXCMEHHOW paboTe, a BBHIpabOTKAa HAa YEIOBEKO-
JICHb 110 PACCMATPHBACMOMY ITHKITY pabor cocras-
nsier 41,5 M°. TIpn IPUMEHEHNH HA 3arOTOBKE COP-
TUMEHTOB XapBeCTepoB U (OpBapICpOB 3apyOexk-
HOTO NPOW3BOACTBAa HAaMOONbIIAs MPOM3BOAUTEIND-
HOCTE B KOMILICKCE MAIIHH Tj-1270 (John Deere)
u Tj-1010 (49,7 m*/uenoBexoseHs).

OnHako ynenbHBIC MPUB GICHHBIC 3aTPaTBI CO-
craBisior 429,8 u 254 py6./M” COOTBETCTBEHHO MPH
OJIHO- M IBYXCMeHHOH padore. [Ipu ucnons3oBaHun
Ha Bajke, 00Ope3Ke CydheB, pacKpsoKeBKe Oolree ne-
IIEBBIX XapBECTEPOB Ha 0a3e 3KCKaBaTOpoB (Ha-
npumep, Komiieke B coctase Volvo EK 220 u Tj-
1010 B) mpuBeneHHbIC 3aTPaTLl COCTABJISIOT COOT-
BeTCTBEHHO 367,6 1 224 py6./m°.

B xoMruiekcax MarivH, B KOTOPBIX Ha Bajke, 00-
PE3Ke Cy4YbeB, PACKPSDKEBKE HCIONB3YIOTCS XapBe-
CTEPHI pa3IMYHBIX 3apyOeKHBIX (HUPM, a Ha TPEJICB-
K€, COPTHPOBKE M IITabereBke — GopBapAepbl Mpo-
u3Boactea PYII «MT3», mnpuBencHHbIE 3aTparhbl
CHIDKAIOTCA U COCTABISIIOT B COMOCTABHMBIX YCIIO-
Busix 322 u 196 py6./M° COOTBETCTBEHHO B OJHO- 1
JIBYXCMEHHOM PEKUME PabOTHI, a BEIpaOOTKa TI0 pac-
CMaTpHBaeMOMY LUKy paboT coctasisiet 41,5 m™.

JIIs BceX yKa3aHHBIX KOMIUIEKCOB MAlIWH TeX-
HHUKO-DKOHOMHYECKUE TIOKa3aTelM ONpeeeHbl s
THITMYHBIX YCJIOBUH SKcIUTyaranuu (cpeiHuil o0bem
xisicta — 0,25-0,3 m°, DACCTOSHHE TPENIEBKH — /10
300 M, 3anac Ha 1 ra — 160-170 m°). IIpoBeneHHbIC
pacyeTsl MOKa3bIBAIOT, YTO B HACAKICHHUAX CO Cpell-
HIM oObeMoM xibicta 710 0,17 M° HanGomee s¢dek-
THBHBI xapBecTepbl Sampo Rosenlew 1046 u MT3-
1221 MJIX, paboratomue B komruiekce ¢ MJI-131.

[Tpon3BOIUTENBHOCTE 1O  PAacCMaTpUBACMOMY
LKITY pador mpu ob6beme xmpicta 0,159 M° -
10 m”/4ac, a npuBenCHHbIC 3aTPATBI TIPH OHOCMCH:
Hoit paGote — 296 u 268 py6./m° u 187 u 175 py6./m°
— Ipu JByXCMeHHOW. Mcronb3oBaHUE B TakHX Ke
YCIIOBUSIX MAallWH CPEIHETO Kiacca Hed(PPEKTHBHO,
TaK Kak yJeJbHbIC dKCIUTyaTal[HOHHBIC W IPUBEIICH-
HBIE 3aTparhl Bo3pacTtaioT B 1,4-1,5 paza.

PaccunTanbsl TEXHHKO-?KOHOMHYECKHE IOKa3a-
TEJIM TAaKOTO BapHaHTa TEXHOJIOTMYECKOro mpolecca
3arOTOBKM COPTHMEHTOB, KOTJA MOCJIE BAJIKU — Ma-
KETHPOBaHHS TPOM3BOAUTCS TpPEJCBKa JICPEBHCB

WIIH XJIBICTOB Ha MOTPY304YHYIO IUIOIIAJIKY, TA€ MPO-
W3BOJUTCS UX PACKPsIKEBKA, COPTHPOBKA W IuTade-
JeBka. B dYacTHOCTH, OIpemeNeHbl TEXHHKO-
HKOHOMHUYECKHE TTOKa3aTeIN KOMIUICKCOB MAIlliH, B
KOTOPBIX Ha BaJIKE — MAaKETUPOBAHUHU UCTIONB3YIOTCS
BIIM-JIIT19 wmu Tj-850, Ha TpesneBke madexk je-
peBbeB — ckuiepsl (maukomnonodopiuku) JIT-230,
TJIK-4-01, Tj-460. PaccMoTpeH TakKe BapHaHT
C MCIOJIb30BaHHEM Ha Ballke — TPEIICBKE JICPEBHCB
BaJIOYHO-TpeneBouHbIXx MamuH JII1-17A. Bo Bcex
KOMIDIEKCax, T/i¢ Ha yKa3aHHBIX ONEpalusix IpHMe-
HSIIOTCA MAIIWHBI POCCHHCKOTO TMPOHM3BOACTBA, Ha
o0pe3Ke CydybeB, PACKpSHKEBKE NMPELyCMOTPEHO HC-
noip3oBanne MammH JIO-120, Ha copTHpoBKe
u mrradbeneske — MJI-131.

B xomrutekce mammH, B KOTOPBIX Ha BaJIke — T1a-
KeTupoBaHuu npumMensiercs Tj-850, a Ha TpeneBke —
Tj-460, Ha 0Ope3Ke CyubeB — PACKpsIKEBKE IPEIy-
cMoTpeHo wucnonb3oBanne Volvo EK 220, pabo-
TAIOIIEro B PEKUME IPOLECCcopa, a Ha COPTHPOBKE
— mrrabeneske — popsapaepa TJ-1010 B.

Crnenyer OTMETHUTh, YTO HPU JAHHOW TEXHOJO-
TMH 3aTOTOBKH COPTUMEHTOB Ha COPTHPOBKE — INTa-
OeneBke Hanbosee A(PEKTUBHO HCIOIB30BaTh (Hop-
Bapjep (Tpakrop-coptuMeHToBo3) MJI-131, nomyc-
tuMo npuMmeHeHue u Th-1M-16. DTto cBs3aHo
C TeM, YTO TpH pabOTe Ha MOTPY30YHON IUIOLIAIKE
CHIKAETCSl KOJIMYECTBO M PACCTOSHHE Mepee3ioB
(dopBapaepa, NOSTOMY NPAKTHUECKH THIT TPAHCMHUC-
cuu (MexaHWuecKas, T'MAPOMEXaHWYecKas, THIPO-
cTaTuveckas)) He OKa3bIBaeT CYIIECTBEHHOTO BIIHSI-
HHS Ha IPOU3BOAUTEIBHOCTE (opBapaepa.

AHaM3 pacyeTHBIX JIAaHHBIX MOKa3bIBAaeT, YTO
npu paboTe B OJHY CMEHY B Pa3IHYHBIX KOMILICK-
cax, C(GOPMHPOBAHHBIX M3 MAaIIMH POCCHHCKOTO
npousBosicTBa U npoussoactsa PYII «MT3», npu-
BCJICHHBIC 3TPAThI BAPHUPYIOTCS B IHANA30HE 262-
294 py6./m°, pu padore B nBe cMenbl — 181-193
pyo./m7; BLIpaGOTKa Ha YEJIOBEKOACHb BapbUpPYeETCs
B penenax 14,4-32,94 v°. Husiee 3HaYCHIE STOTO
MoKa3aTelNsl — B KOMIUJIGKCE MalliH, B KOTOPHIX Ha
BAJIKE MCIOJIB3YIOTCS OCH3OIMIBI, a Ha TPEJEeBKE —
TPaKTOPBHI C TPOCOUOKEPHBIM 000PYIOBAHUEM.

B xommiekce Ha 0a3e MalMH MPOU3BOJICTBA 3a-
pyoexusix ¢upm (Tj-850, Wolvo EK 220, Tj-
1010B) mnpuBenennsie 3arparbl coctapistor 400
1 243 py6./M°, a BeIpaGoTKa Ha YEJIOBEKONIEHb 110
paccmarpuBaeMoMy LUKy paboT — 44,34 m”.

[IpoBeneH aHANIN3 TEXHUKO-KOHOMUYECKUX I10-
KazaTeJiell TEXHOJIOTHYECKOTO TMpolecca Jiecoced-
HBIX paboT ¢ 3aroTOBKOM Jieca B XJIBICTaX M MOCIe-
OyIOMe WX pacKpsHKeBKOW W IMTa0CIIeBKON Ha
HIKHUX CKJIanax. Bo Bcex pacuerax pexxum paboThl
HIDKHHX CKJIJIOB IPUHSAT B JBE CMCHBI.

OnpeneneHa MPOU3BOAUTENLHOCTh HA YelloBe-
KOJICHb M TEXHHMKO-OKOHOMUYECKHE MOKa3aTesd Mo
CIIC/TYIOIUM LIUKJIaM HIKHECKIIAJICKUX paboT: pas-
Tpy3Ka W pacTacKMBaHHE XJBICTOB, PAaCKPsDKEBKa
XJIBICTOB Ha MOJyaBTOMAaTHYECKOW JIMHHWHU, COPTH-
POBKa JiecoMaTepHaioB Ha TPaHCIIOPTEpEe BPYUHYIO,
mradeneBKa JecoMarepraioB KpaHaAMHU C TIOMOLIBIO
ruOkux crpom. BpipaboTka Ha YeIOBEKOJAEHb Ha
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HWKHECKIIAJICKUX paboTax cocrtaBuna 12,5 M3, TIeIb-
HBIC IKCIUTyaTallMOHHbIe 3arparsl — 87 py0./M°, npu-
BesieHHbIe — 120 py0./M°, TIPEBBILIICHHE YICTBHBIX TIPH-
BeJICHHBIX 3aTpaT Ha BBIBO3KE Jieca B XJIBICTAX B CPaB-
HEHWH C BBIBO3KOH B coprumMentax — 30 py6./m°. Omn-
peneneHsl TEXHUKO-YKOHOMHYECKHE TIOKa3aTeln pas-
JINYHBIX KOMIUICKCOB MAIllMH JIjIs 3arOTOBKH Jieca
B XJIBICTAX W B IIEJIOM II0 PacCMaTPUBAEMOMY ITHKITY
paboT ¢ yueToM paboT Ha HHXKHEM CKJIAJIE.

B wyactHOCTH, paccuuTaHBl TEXHHKO-3KOHO-
MHYECKHE TI0Ka3aTelld KOMIUIEKCOB MAIllMH C FC-
MOJIb30BAaHUEM Ha BaJIKE M BaJIKE — 0OPE3KE CydbeB
OCH30MWII, Ha TPElIeBKE — TPAKTOPOB C TPOCOYOKEP-
HbIM 00OpY/JIOBAaHHEM M MaHHITYJIATOPOM, Ha TPaHC-
MOPTUPOBKE TMAYCK JAEPEBLEB — CKUIICPOB (IMavKo-
moxbopimkos) JIT-230, MJI-30, Th-1M-30, Tj-460,
TpakTopoB ¢ MaHumyinsitopom TB-1IMA-15, pac-
CMOTpEH TakXXe BapHaHT WCIIOJIH30BAHMS Ha BaJIKe —
tpeneBke nepesbeB BTM JIII-17A. Bo Bcex Bapuan-
Tax Ha 0Ope3Ke CyYbeB W IITA0EJIEeBKE XJILICTOB HC-
MOJIB3YIOTCS cyukopesHbie Marutbl JITT-33-01. Beero
IpoaHaJiu3upoBana pabora 15 KOMITIEKCOB MaIlyH.

[Ipon3BoANTENEHOCT Ha YEJIOBEKOJCHD TI0 pac-
CMaTpUBaCMOMY IIMKIIy PabOT MPU MCHOJIb30BAHUU
Ha JIECOCEYHBIX M HIDKHECKIAJICKUX paboTax Ma-
IMH poccpmcxoro MPOM3BOJICTBA BapbUPYETCS OT
6,06 no 10,18 M. Hukauit npesesl OTMEYaeTCs pu
WCITOJIb30BAaHUH Ha BaJlke U 0Ope3ke CydbeB OeH30-
nwi, Ha TpeneBke W mradeneske — TJIT-100-06,
BEpXHHUM — NpU Bajke — maketupoBanuu JII1-195,
tpeneBke TJIK-4-01, oOpe3ke cyubeB U mTabEICBKe
JII1-33-01. Cronp HE3HAUUTENBHBIM AUANA30H W3-
MEHECHHS TPOM3BOJUTEILHOCTH Ha HYCJIOBEKOJICHD
[0 BCEMY pacCMarpuBacMOMY KOMIUIEKCY paboT
IIPH 3aTOTOBKE XJIBICTOB TOJHOCTHIO MAaITMHH3HPO-
BaHHBIM METOJOM U C HCIIOJIb30BAHUEM OCH3OIIHII
U TPAaKTOPOB C TPOCOYOKEPHBIM O00OpYyIOBaHUEM,
KOTJla MPOU3BOAUTEIBHOCTh HA BaJIKE JCPCBHEB —
mTa0eeBKe XJIBICTOB COOTBETCTBEHHO COCTAaBIISIET
57,08 u 12,23 M*/4enoBeKosieHb, OOBACHACTCS T0C-
TATOYHO HH3KOH KOMIUICGKCHOW BBIPaOOTKOW Ha
umwkHeM ckiaane (12 M°/uenoBekoaeHs).

Takum oOpa3om, Jake MPHU TMOJHON MalllMHA3a-
LU JIECOCEYHBIX pa0OT MPH 3arOTOBKE Jieca B XJIbI-
CTaxX C MOCIEAYIOIEH pacKpsDKEeBKOM u ImTabeses-
KOW Ha HIDKHEM CKJIAJe MPOU3BOAUTEIBHOCTH IO
paccMmarpuBaeMoMy UKy paboT MEHBIIE, YeM MpH
COPTHMEHTHOM 3aroToBKe, B 4—6 pas.

[Ipu omHOoCMeHHOH paboTe NpHUBEICHHBIE 3a-
Tparhl IO paccMaTpUBaEMOMY IHKIY padoT mpu
XJIBICTOBOW 3arOTOBKE M UCIIOJNIB30BaHUU KOMILIEKCa
MaIlliH POCCHICKOTO ITPOM3BOJICTBA BapbHPYIOTCS
B npezenax ot 305 no 328 py6./m°, mpu HCIOTB30-
BaHHUH 3apyOCKHOW TEXHUKH Ha JICCOCEYHBIX pado-
Tax — or 348 gm0 368 py6./m°. IIpn oxHOCMEHHOI
paboTe yaenbHbIe MPUBENEHHBIE W AKCILTyaTaI[lOH-
HBIC 3aTPaThl [IPH 3arOTOBKE Jieca 10 COPTUMEHTHOMN
TEXHOJIOTUU C MCIOJIH30BAaHUEM MAITUH U KOMILICK-
COB MaIllMH POCCHUHCKOTO MPOU3BOJICTBA U TMPOU3-
BoactBa PYII «MT3» umwxe nHa 35-40 %, uem
IIPH 3arOTOBKE Jieca M0 TPaTUIIMOHHON TEXHOJIOTHH.
B T0 ke BpeMs mpu 3arOTOBKE jieCa B COPTHUMEHTaX

KOMITJIEKCAMU MaIlluH 3apy0e:KHOTO MPOU3BOACTBA
VIETbHBIC JKCILTYyaTalldOHHBIE W TPUBE/ICHHEBIE 3a-
Tparhl MPEBBIIIAIOT T€ K€ TMOKa3aTeNu Mpu padboTe
10 TpamuITMOHHON TexHonornu Ha 20-25 %.

[Tpu aByXCMEHHOM pekume paboThl MPHUBEICH-
HBIC 3aTPATHI MPH 3aTOTOBKE JIeCa B XJIBICTAX C IO~
CIIeIYIOIEH MX paCKpH)KeBKOI/I Ha HIDKHEM CKIIaJie
cHIKaloTes 10 252—269 py6./m°.

IIpu copTHMEHTHOW 3aroToBKe Jieca W pabore
B TOM € pPEXHME KOMIUIEKCAMH MAIIUH POCCHIA-
CKOTO TIpOM3BOACTBAa M Tpon3BoAcTBa PYIT «MT3»
9KCIITyaTalliOHHBIE ¥ TIPUBECHHBIC 3aTPaThl HUXKE,
4YeM IPH 3aroTOBKE Jieca MO TPAIUIIHOHHOW TEXHO-
sornu, Ha 44-47 %.

[Tpu 3aroToBKe Jeca B COPTHMEHTAX KOMILIEKCA-
MU MallliH 3apyOeKHOTO MPOW3BOJCTBA U TPH ABYX-
CMEHHOM pexume paboTbl (orpaborke 440 cmeH
B TOy) YIEJbHBIC TIPUBEICHHbIC 3aTPaThl MPaKTHYC-
CKHM paBHBI YIENbHBIM MPHBEICHHBIM 3aTparam TpH
TPaIUIIMOHHON TEXHOJIOTUH JIECO3aTOTOBOK.

CornacHO TPOBEJCHHBIM pacyeTaM, IpH HC-
MOJb30BAaHUM HA 3arOTOBKE Jieca B COPTHMEHTaxX
KOMITJIEKCOB MAIlIMH 3apyOeXHOTO IPOM3BOICTBA
B COCTaBe XapBecTepoB W (opBapAepoB IKOHOMU-
4ecKui 3 (eKT B CpaBHEHUH C TPATUIIUOHHBIM Me-
TOJIOM 3aroTOBKH 0OECTIeYHBacTCS NpPU TOJOBON
npousBoautenbHoCcTH 38—40 THIC. M.

[IpoBeneHHbIE WCCENOBAaHUS TIOKA3ald, dYTO
TEXHOJOTMYECKHI MPOLECC 3arOTOBKH Jieca B COp-
THMEHTaX WMeeT 3HAuYUTeNbHBIEC MEePCIIEKTUBHI pa3-
BUTHSI, TaK KaK MPH 3aroTOBKE Jieca B COPTHUMEHTaX
MOBBIIAETCS KOMIUIEKCHAsI BHIPAOOTKA, CHUXKAIOTCS
Tpy[O3aTparbl, ceOeCTOMMOCTh 3aroToBkH. [lpu
3TOM pabOTBl MOTYT OCYIIECTBISTHCS Pa3THYHBIMU
KOMITJIEKCAMH MAIlIMH TI0 TEXHOJOTHYECKUM CXe-
MaM, 00EeCreYHBaIOIUM BBIPAOOTKY COPTHMEHTOB
KaKk HEMOCPEACTBEHHO Ha jecoceke (y MHs), Tak
Y Ha BEPXHEM CKJiajie (Morpy304HOM TIOIAIKE).

AHanu3 paboThl JIeCO3arOTOBUTEIHHBIX MAIIHH
PVYII «MT3» mokasain, 9TO JIecO3arOTOBUTEIHHBIC
KOMIUIEKCHI I COPTUMEHTHOW 3aroTOBKU Ha 0Oase
Oerzommi U (popBapaepoB, a TAKKE XapBECTEPOB H
(dopBapepoB 00eCHEUUBAIOT IKOHOMHUYCCKHM (-
(exT B CpaBHEHUM C TPAJAUIMOHHON TEXHOJIOTHEH
(3arotoBKa XJIBICTOB Ha JIECOCEKE C MOCIEAYoIei
PacKpsHKEBKOH XJIBICTOB Ha COPTHUMEHTBHI, COpPTH-
POBKOW W INTAa0CIIEBKON Ha HUXKHEM CKnaz[e) npu
JOCTH)KEHHH TOOBOH BLIpa60TKH Ha HepBBII/I KOM-
miekc MammH 14 Teic. M° 1 18 Thic. M°— Ha BTOpOIi,
TO €CTh NpHu 0TpaboTke coorBeTcTBeHHO 204 1 230
CMEH B IO, TO €CTh JJaXke pu paboTe B OMHOCMEH-
HOM pEXHME.

Jocrarouno 3QQeKTUBHBI KOMIUIEKCHI MAIlKH,
B KOTOPBIX Ha Ballke W TPEJIEBKE HCIOIB3YIOTCS
MalllMHbI poccuiickoro nmpousBozacTBa: BIIM, BTM,
TPAKTOPBl C MaHWUMYJIATOPOM, Ha PacKpsHKEBKE —
JIO-120 unu mporeccopsl 3apy0ekKHOTO MPOU3BO/-
CTBa, Ha COPTUPOBKE U IuTabeneBke — (popBapaepsl
npomsBonctBa PYIT «MT3», nHampumep MJI-131
nnn MIJIIIT-364. TIpuMeHeHrne TaKuX KOMILJIEKCOB
MallliH PalMOHAIBFHO TPU TOCTENIEHHOM IIepPeXojie
OT XJILICTOBOW TEXHOJIOTHH 3aroTOBKHM Jieca K cop-
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TUMEHTHOH C 1IeTIbI0 CHUKEHHS YPOBHS CTUHOBpE-
MEHHBIX KalTMTaIbHBIX BIOKEHUI.

Hcnonb3oBaHNUE KOMIUIEKCOB MAIIMH 3apy0exk-
HOTO TIPOM3BONICTBA B ONHY CMEHY HEI(D(HEKTHBHO
" HCOOITYCTUMO, TAaK KaK SKCIUTyaTalluOHHBIC U IIpU-
BEJICHHBIC 3aTPaThl MPEBBINIAIOT T€ K€ MOKa3aTelH
npu paboTe 1Mo TPaAUIIOHHOM TexHonoruu Ha 20-25 %.

Kpome paboTh! Ha 3arOTOBKE Jieca B COPTHMEHTAX,
neco3aroroButenbHble MammHbl PYIT «MT3» moryt
YCIICIIHO ~ WCIIONB30BAaThCSl HA  TPAHCIOPTHPOBKES
U YKJIQJIKE JPOBSIHOM JIPEBECUHBI TPU YCTPOMCTBE
CIUIONIHOI0 HaCTWJia B OCHOBAHUC IIOKPBITUA JIECO-
BO3HBIX JIOPOT Ha TPYHTAaX C HU3KOU HeCymeh cro-
COOHOCTBIO: Ha TPAHCIIOPTHPOBKE COPTUMEHTOB IO
MPOMEXYTOUHBIX CKJIaJI0B Y MArHCTPAIbHBIX JIeCO-
BO3HBIX JIOPOT B CIIy4asX, KOTJIa Ha JIOpOrax BpeMeEH-
HOTO JIEWCTBUA He obecriedeHa MPOXOAUMOCTh aBTO-
MOE3/I0B; HA HKHUX U BEPXHUX CKJIaaax Uil COPTH-
POBKH U mradeIeBKU COPTUMCHTOB.

Bo Bcex aTuX ciydasx npuMeHeHue GopBapacpoB
MJI-131 u MJIIIT-364, uMeromux COOTBETCTBEHHO
MEXaHUYECKYI0 M TUAPOMEXaHUYCCKYH0 TpPaHCMUC-
CHIO, TIPEANOUTUTENbHEE, 4YeM (OopBapaepoB 3apy-
OEXHOTO TPOHM3BOACTBA, KOTOPHIE HMMEIOT KECTKUE
OrpaHUYCHHS MO JOMYCTUMOMY PACCTOSIHUIO TPaHC-
NOPTHPOBKY,  Hajiaraemble  (QHpPMaMH-TIPOM3BOIH-
TEJSIMU MAIIIMH W3-32 BO3MOYKHOTO TIEpErpeBa TUIpo-
CTaTUYECKON TPAHCMUCCHH M BBIXOJIA €€ U3 CTPOS.

MariuHsl JJii COPTUMEHTHOW 3arOTOBKU MPOU3-
BoacTBa PYII «MT3» (xapBectepsl, (opBapaepsi)
B CpaBHCHUHM C MalllMHAMM TOI'O K€ HA3HAUCHUA 3a-
PYOSIKHBIX (PUPM HMEIOT OMpe/IeTICHHbBIC MPEUMYIIie-
CTBa IO TEXHUKO-OKOHOMHYCCKUM I10KA3aTCIAM IIpU
3ar0TOBKE COPTUMEHTOB (MEHBIIHI YPOBEHH JKC-
IUIyaTalliOHHBIX W TPHUBEICHHBIX 3aTpar), Kpome
TOTO, MOTYT 3)QEKTUBHO HCIOIB30BATHCS HA TPAHC-
TOPTHPOBKE COPTUMEHTOB Ha 3HAYUTENbHBIC pac-
CTOAHMS, Ha CTPOUTECIILCTBE JICCOBO3HBIX AOPOT U Ap.

OnmHako B cpefHeM XapBecTepbl U (opBapaepbl
npousBoncTBa PYII «MT3» orpabaThiBaloT MEHbIIICE
YHCII0O CMEH B TOJ B CPaBHEHUH C 3apyOeKHBIMU

aHaJIOTaMH ¥, COOTBETCTBEHHO, YCTYMAIOT M0 TAKOMY
MOKAa3aTeNio, KaK Tof0Basi BEIPAOOTKAa Ha KOMILJIEKCE
MaIIIMH 10 PACCMaTPUBAEMOMY IHKITY Pa0oOT.

AHanu3 JaHHBIX, TOMYYEHHBIX B PE3yJbTaTe UC-
clieoBaHusl pabOTBI XapBECTEPOB JIETKOTO Kilacca
(Sampo Rosenlew 1046) B mpon3BOACTBEHHBIX YC-
JIOBUSIX, TTOKA3all, YTO MPHU 3ar0TOBKE B HU3KOOOHU-
TETHBIX HACAXIEHWSIX C OOBEMOM XIIBICTA [0
0,17 M® mpEMeHEHHWE STHX MAIIMH O00ECIICYHBACT
3HAUUTEJbHBIH SKOHOMHUYECKUI 3 (deKT B cpaBHe-
HUU C UCIOJH30BAHNEM B 3THX YCIOBHAX XapBeCTe-
poB cpenHero kiacca (yaelabHbIE SKCILTyaTaluoH-
HBIC ¥ TPUBEICHHBIC 3aTpaThl HUxke Ha 33—-35 %).

[IpeaBapuTenbHble pacdeThl MOKAa3bIBAIOT, YTO
MIPH PAaBHOM MTPOU3BOUTEIEHOCTH B COMTOCTABUMBIX
YCIIOBUSIX y/ETbHBIE TPUBEACHHBIE 3aTpaThl TI0
LUKy paboT: Bajka, 0Ope3Ka Cy4beB, PacKpsKEBKa
IIPH WCIIONF30BAaHUM HAa ATHX paboTax xapBecTepa
npousBojcTBa PYII «MUHCKUI TPaKTOPHBIN 3aBOI»
MT3-1221 MJIX Ha 9 u 10 % HIKe COOTBETCTBEH-
HO TIPU OJIHOCMEHHOM U JIByXCMEHHOM PEXKHME.

Macmrtabbpl TpUMEHEHHS MAaIlWH ISl COpPTH-
MEHTHOM 3aroToBKM Jieca mnpousBojictBa PVYII
«MT3» B Kapenuu u B nieiaom B Poccuu B cpaBHe-
HUU C TPUMEHEHHEM MAIlIMH IPOW3BOJCTBA (UPM
JaTbHETO 3apyOekbsi HEJIOCTATOYHO BEIHKH. JTO
cBsi3aHo ¢ TeM, uto PYII «MT3», B ominume OT
HanOoJiee M3BECTHHIX 3apyOeKHBIX (UPM, HEAOCTA-
TOYHOE BHHMaHHE 00palaeT Ha peKyiaMy, CO3JaHne
KOMITJIEKCa CEPBHCHBIX YCIYT, ONepaTHBHOE obec-
MEeYeHUe NPEeANnpUsITUil 3anacHbIMU 4acTsimMu. He
CO3/1aHbl IEHTPHl OOYYEHHs OIEpaToOpoB M O0CIY-
KUBAIOIIETO TIEPCOHAJa, OTCYTCTBYIOT HEOOXOAM-
MBbI€ Y4eOHbIe OCcoOusI.

s Goilee yCHENIHOTO TPOMBIIKCHHUS CBOCH
npoaykiuu Ha peiHOK PYII «MT3» HeoOxomumo
B OCHOBHBIX JI€CO3arOTOBUTENBHBIX pailoHaX BBI-
Opars 0a3oBble TPEANPHATHS Ui BHEIPEHUS
B MTPOM3BOJICTBO  JIECO3arOTOBHUTENBHBIX  MAIIHH
npousBoncTBa PYII «MT3» ¢ co3manmeM Npu HHUX
CEpBUCHBIX LIEHTPOB, 00ECIIECYUTD PEKIIaMy.
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IIYTHU ITIOBBILNEHUS 3O@PEKTUBHOCTU
3APYBE)XXHOM JJECO3ATOTOBUTEJIBLHOM TEXHUKHA

B cratpe NpEaACTaBJICHa METOAMKA ITOBBIIICHUSA Sq)CI)CKTI/IBHOCTI/I TEXHAIECKOH OKCIITyaTallun JIECO3arOTOBUTEIbHBIX
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PanmonanpHOe TIAHUPOBAHKE MOTPEOHOCTH MO HO-
MEHKJIaType u o00beMy 3amacHeIx uacteii (3ITY)
M JKCIUTyaTallMOHHBIX MarepuanoB (OM), ontumusa-
IS YIIPABJICHHS WX 3aracaMu TpeOyroT HOBOTO YPOB-
HSl Hay4YHBIX HCCICIOBaHHH, OIIEHKH, MOHHUTOPHHTA,
COBEPIICHCTBOBAHKS M YIPABICHUS CUCTEMOM obec-
neuennst 3[TY u DM 1eco3aroToBUTENLHON TEXHUKH,
O0COOCHHO I 3apYOEKHBIX JIECO3arOTOBUTEIILHBIX
MammH (JI3M), obIee KOIMYECTBO U 0N KOTOPBIX
B JIECHOM OTpaciy HEYKJIOHHO BO3pacTaioT. Tak, mapk
3apybexxHpix JI3M obecnieunBaer Gonee 60 % Bcero
o0BbeMa 3aroToBysIeMoit IpeBecrHsl B PK.

Cospemennble 3apyoexusie JI3M (B PK cBpime
50 % cocrasmsror JI3SM  ¢upmer  «John Deere»
(«Timberjack»)) oGnamatroT BBICOKOW IPOHM3BOIM-
TENLHOCTBIO W HAJICKHOCTHIO, HO OJJHOBPEMECHHO
MPEABSBISIOT TIOBBIIICHHBIE TPEOOBAHUS K TEXHU-
YECKOMY OOCIYXHMBAaHHIO U PEMOHTY, TpeOys Tex-
HUYECKOTO CEepBUCA BBICOKOTO YpOBHs. [Ipu 3TOM
HOpMaTHBHasi 0a3a TpW OKCIUTyaTalldid TEXHUKH,
ocobenHo 3apybexHsx JI3M, mo pacxomxy u obec-
nedenuto 3114 u OM B ycnoBusax PO ycrapena unm
MOJTHOCTBIO OTCYTCTBYET, U PabOTHI MO e¢ OOHOBIIE-
HUIO U CO3JJAHUIO MPOBOJSITCS HE B MOJIHOM 00beMe
WK HE OCYIIECTBISIFOTCS coBceM [1].

© unosckuii B. H., Canusonux A. B., I'onsirreiin I'. 10., 2008

C menbto noBbImeHnst 3PPEKTHBHOCTH TEXHUYE-
CKOM SKCIUTyaTalluy JIeCO3arOTOBUTENILHOM TEXHUKHU,
B IIEPBYIO0 o4epenb 3apyOexkHbix JI3M, u ¢ yderom
aHaJTN3a COBPEMEHHOTO COCTOSIHUS HAayYHBIX W TIPaK-
TUYECKUX Pa0OT MO CO3MAHMIO, TONACPIKAHUIO U CO-
BEPIIIEHCTBOBAHHUIO CHCTEMBI OOECIIEUeHUS! TEXHUKH
3[4 u DM chopMupoBaHO JEpEBO Liehei U 3a1au
noBblieHus 3¢ ¢pexruBHocTr JI3M myTem ontumuza-
MU PE3EPBUPOBAHUS M TIOCTABOK 3aITacHBIX YacTed u
MarepuaioB, IpeAcTaBIeHHoOe Ha puc. 1.

OddexTuBHOCTL Tpolecca Pe3epPBHPOBAHUS
3IIY u OM Ha ckiajae MpeAnpUsTus MOXKHO OIle-
HUTH crenytoineit Gpynknueit 3arpar (o0muit Bu):

H(xi*)=Zmin{Cxi}, 1)

rae X{° — ONTUMaIbHOE YHCJIO 3amJacTeil i-ro Ha-
WMEHOBaHUS, COOTBETCTBYIONINX MUHHUMYMY CyM-
MapHBIX 3aTpaT Ha PE3ePBHPOBAHUE W IKCILTyarTa-
muo Q mammH, mT.; Cxi — cyMMapHbIe OXHaae-
MBI€ 3aTpaThl Ha 3KCIUIyaTalHui0 napka u3 Q ma-
IIMH ¥ OT pe3epBUpoBaHus X netanei i-ro Hanme-
HOBaHWUS, pyo.
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IloBbBINIEHHE 3KOHOMHYECKOM 3(]][1)EI\‘TIIBHEI(‘TII TeXHH'e CKOIi
ARCILTVATALIHHA JeCO3aT0TOBHTE/IRHEBIX MAIIHH MIVTEeM MHHHMH 3aIIHH
3aTpaTt, CBASAHHBIX ¢ odecnedeHHeM TEPPHTOP HAJIBHO
lli]Cﬂ]]f'JE‘.'IE‘HHOfI TeEXHHEH 3AINACHBIMH TTACTAMH H
IRCILTYATAITHOHHBIMH MATEPHATAMH, 34 ¢1eT CHCTEM bl HX
OINTHMAJIBHOIC Pe3€PEHPOEBAHHA, PACIHpPeIc/ICHHA H II0 CTABKH

ApToMaTHIanHA
HCCIeJOBATCIRCEHY H
ONTHMHZAOHOHHEIX MOTOIHE
4714 IPakTHHEECKOr O
HCTIOTIEIOBAHHA

Cozganue opHIHHATLHOH
KOMIBROTePHOR OpoTpadMEL

peams 3}'}011_[&}’: COITHMHIAIHOHHBIS

MaTeMaTHHeCKHS MOIeTH H
MEeTOIHEY 3KCIePHMeHTATBHEIX
HCCIeJ0BAHHEA

A A

PazapaboTka MaTeMATHIECKHX
MOIenel oNTHMATEHOTD
ooecmedernd 31T u M
I2C03aTOTOBHTETBEHEIX
MAITHE

Hecnegopanne HagexuocTH
JI3M u coop HHGOpMAITHE
o dakTHYecKOM pacxode

31T ma npeanpHsTHR

OnpenereHne oTTHMATEHOTO
KOIHYSCTBA Pe3epPBHPYSMEIX
3119 u 3M mas JI3M

(MaTeMaTHIeCKAA MOIEE )

Hecneooeanme u
OnpegeneHHs IoKamTeIeH
OOATOBEeYHOCTH JeTaIeH
JI3M mo mx oTxazam

OnTHMaTEHOE pPACTIpeIeTSEHe
3ITY 1 5M mexmy
TeppPHTOPHATEHO
pacupegezeHssiMH JI3M
(MaTeMATHISCKAA MOIETE)

Hecnenoeanme u
OnpegeleHHe MoKamTaTeH
JOATOBEYHOCTH JeTaIei
JI3M o mamHEDMS
daxTHI=cKor0 pacxoza 3I1HU

OnTHMH3AIHA 00BEMOB H
NEPHOTHYHOCTH TOCTAR OK
3T u 2M mza JISM

(MaTeMaTHISCKAL MOIETE )

Hecnegopanue v
OnpegeleHHe MoKamTaTel
NepHOIHIHOCTH NPOBeJEHHA
TO JI3M = peazenoit
IKCILTYaTaAlHH

Puc. 1. [lepeBo 1ierneii 1 33124 MOBBILICHHS] SKOHOMHYECKOH 3D (PEKTUBHOCTH TEXHUYECKOM IKCILTyaTalluK JIECO3arOTOBUTEIIBHBIX
MallIMH ITyTeM MUHUMH3AIUHY 3aTpaT, CBA3aHHbBIX ¢ obecrieuerneM 3114 u OM

3arpaThl Ha SKCIDTyaTalyio mapka w3 Q marmmH
U Ha pe3epBUpOBaHUE X jeTanell i-ro HauMEHOBa-
HUsI MOXKHO HPEACTaBUTh CJEOyIOUIel IeJeBoil
(byHKIUEH:

CXi = Rli + Rzi + Di + Si —> mln y (2)

rme Ri — 3arparel Ha yctpaHneHue otkasa JISM mpu
HAJIMYMHU 3aMYacTd -0 HAMMEHOBAHWS Ha CKIIaJe
JIECO3arOTOBUTEILHOTO TpeanpusTus, pyo.; Ra —
3aTpaThl Ha ycTpaHeHue oTtkasza JI3M mpu oTcyTct-
BUU 3aI4YacTH i-r0 HAUMCHOBAHUS HA CKJIaJe JIeCo-
3aroTOBUTENBHOTO Tpennpustus, pyo.; Di— skoHo-
MUYECKHE MOTEPU MpEeAnpusatus oT mpocrtos JI3M
IpH OTKa3e AETaIH i-T0O HaMMEHOBaHUS, pyod.; Si —
3aTpaThl NpEeNNpUsATHS Ha pe3epBUpOBaHUE X Je-
TaJei i-ro HaMMeHOBaHusI, Pyo.

enesas ¢pyuxius (2) HOCUT BEPOATHOCTHBIMH
XapaxkTep, 3aBHCAIIMNA OT NEPBOHAYATBLHOTO YHC-
na 3apezepBupoBanHbix X 3[4 u OM, Bpeme-
Hu Tmpoctos JI3M B ciaydae oTkaza JaeTaiu
W, CIEI0BaTebHO, JKOHOMHYECKUX TOTEPh
npennpusTus ot 1npoctos JISM. B cBomwo
ouepenb, MPONODKUTENBHOCTH MpocToeB JI3M
3aBUCUT OT HapaOOTKW Ha OTKa3 W HAJIHYHSL
B pesepse 314U u OM, 4yTo ompenenseT cToxac-
THYECKUH Xapaktep Mojenu. Kpome Toro,
Ha pe3yiabTarT MeneBOod (YHKIWH OKa3bIBaeT
BIIMSTHUE W TIEPUOJ BPEMEHHU |, Ha KOTOPBIN ILa-
HHUPYETCS Pe3epB.

[IpoMexxyTKH BpeMEHH MEXIy BO3HHUKHOBE-
HUSIMU cripoca (HapaboTtkamu JI3M 10 oTKa3a jaera-
nn) Ha 3apesepBupoBanubie 3T unn DM saBisioT-
Cil HE3aBUCHMBIMH CIIYYallHBIMH BEJIUYMHAMU,
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OOBIYHO WMEKIIUMH OTHO W3 PaCIpeeIeHUN:
HOpMaJIbHOE, JIOTHOpMajbHOe, Beilyiia u pexe
AKCTIOHEHITNAILHOE.

B ocHOBe CTpyKTypbl (QYHKIMOHUPOBAHUS
MaTeMaTU4YeCKON MOJIENIA OMNpPEACIICHUS BEIIMYHU-
HEI pe3epsa 311U u DM ucnonb3yeTcst ZUCKPETHO-

OTpaxkaroliee pa3BUTHE MOJIEIH CHCTEMbI BO Bpe-
MEHH C MCIIOJIb30BaHUEM IMMOAX0/1a KIIPOJABHKCHUS
BPEMEHH OT COOBITHS K COOBITHIO.

I'padudaeckas mHTEpIIpETAIINS MaTeMaTHICCKOU
MOJICJI MHOTOHOMEHKJIATyPHOTO PE3ePBUPOBAHUS
3aMacHBIX YacTed M SKCILIyaTallMOHHBIX MarepHa-

cOOBITHIIHOE HMHUTALMOHHOE MOJEIMPOBaHKE, JIOB IPUBEJCHA HA pHC. 2.
M A _}- Hertamn ma JI3M X
r Tij3 -
S"—.
I
§ < I =
1 dost
".". il
A
A il
. 23 ;
I
2.2
2 < '
1 /
21 Tofki2 1
= N
p Tdos
\ 3
s | 1
I
1< Totki1.2
1
FEE £ / V4
Tatkill
' t r
~ 0 Ydost.l
. >
Hauano npouecca /
MOETHPOBAHHS
Pezepeupyemsle B -
3aacHele YacTH U 1 m
IKCIUTVaTallHOHHEIE t
MaTepHATEl N
R ST
- Hura 1 Hura 2 Heea 3 Husa 4 Huea s T _

Puc. 2. I'padryeckast MHTEpIIpETaLUs MATEMAaTHIECKOH MOJICITH MHOTOHOMEHKIIATYpHOTO pe3epBupoBanus 3114 u DM

D¢ ¢dexTUBHOCTE  Tpollecca  paclpeneseHHs
3IMY mo myHKTaM XpaHEHHS MOXHO OIIEHUTH Clie-
nyrouield pyHKIMEeH moTepb BpeMEeHU TpH yCTpaHe-
HUH 0TKa30B (00Nl BUL):

T*Ga)zzgnﬂnTGC),

rme Xi — BEKTOpP ONTHUMAILHOTO pacIpeleeHus
xosmmuectBa 3I1Y i-X HaUMEHOBAaHWI, COOTBETCT-
BYIOLIUX MHHMUMYMY CYMMAapHBIX IOTE€pPh BpPEMEHHU
Ha yCcTpaHeHne 0TKa30B JI3M.

3)

BCK_TOp OINITUMAJIBHOTO pacClpCACiCHUuA Yucjia

3[4 X; sBHOsAeTCS yIpaBIsIeMOW TIEPEMEHHOH,
HMeEIoIIeH BUI
Xi:{xll X21---1Xm,---,XM}, (4)
rae X, ..., Xmy ..., XM — KOJIMYECTBO 3alacHBIX 4yac-
IT.

m=0, M).

CyMMapHBle TOTEpH BpEMEHH Ha CHaOKeHHE
TeppUTOpUANIBHO pacnpeneneHusix JI3M npu Bo3-
HUKHOBEHMH OTKa3a 3a CYET PaclpeleseHHBbIX IO

’l(‘el\/’l Ha KIOM M-M MOYHKTE XpaHCHMH,
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nyHktam xpaneHus 314 i-ro HauMeHOBaHHS MOX-
HO MPEJICTABUTD CIICAYIONIEH 1IeJIeBON (YHKIIMEH:

Txi =ti,j + thim,j +t2i > min, (5)

roe tij — 3arparbl BpeMeHH Ha JOCTaBKy HEOOXO-
muvoi 3ITY i-ro HauMeHOBaHUA, HAXOMAIIEHCS He-
MOCPEACTBEHHO Ha MecTe JKcrutyaranuu j-it JI3M,
yac; tlimj — 3arpaThl BpeMEHH Ha JOCTaBKYy HeoO-
xomumoit 3ITY i-ro HauMeHOBaHWS, HAXOMSAIIEHCS

3amuch UCXOHBIX
JTAHHBIX
CopTHpOBKa TPAaHCIIOPTHBIX CPEJICTB
10 BO3PaCTaHUIO ,3 j orlnoJ

|

1

o
I

|

( )
OrtmpaBka JaHHBIX B OJIOK

Ha OmbKaifieM MyHKTe XpaHeHus M, no j-i JI3M,
y KOTOpOW MpOM30IIeN OTKa3, dac, 12; — 3arparsl
BpeMEHM Ha JocTaBky Tpebyemoi I-ii 3ITY w3
BHEIIIHETO UCTOYHHUKA, Jac.

B ocHoOBe CTpYKTYpbl (yHKIMOHUPOBAHHS Mare-
MaTH4YeCKOW MOZENU ONpENeeHHsl KOJIMYEeCTBA pe-
3epBupyembix 3[1Y Ha Ka)kKIOM IMyHKTE XpaHEHHS M
UCIIONB3YETCsl JUCKPETHO-COOBITUHHOE HMMHTALMOH-
HO€ MOJIETIMPOBAHKUE, OTPAXKAIOIIEE Pa3BUTHE MOJEIH
CHCTEMBl BO BPEMEHHM C HCIIOIB30BAaHMEM MOAXOMA
KIIPOABHKCHHUS BPEMEHHU OT COOBITHS K COOBITHION.

K 610Ky pacuera
TIEPUOJIOB TIOCTABKH

pacuc€Ta onTUuMaJIbHbIX
neproa0B IIOCTAaBKHU

(" )
[Tpuem pesynbraToB

\/

Ot 6110Ka pacyera
MEPHOJIOB MMOCTABKU
(pe3ynbratsbr)

pacdeTa IepHOJI0B -
noctasku 3114 u OM

¥

N
Pacuer Mil= Z mj -1y
1

N =
V1= Zvi -Nj
i=1

Her

A

K 651oxy mpekparenus
pacueToB

Coobiienue

«Her pCeHICHUA»
[

Her

Ha *—>

Her

Ha

Bbmaqa OKOHYAaTCIBbHBIX 1

K 6710ky
OKOHYATEIBHBIX
pe3yIbTaTOB pacueTa

pe3yJbTaToOB pacyera J

\/

Puc. 3. AnroputM NnoucKa ONTHMaIBHOTO TPAHCIIOPTHOTO CPECTBA
IUISL TOCTaBKK MHOTOHOMEHKJIaTypHOro komiuiekra 3114 u OM
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IIpyMeHeHne MMHUTAIMIOHHOTO MOAEIHPOBAHHSA
UCKJTIOYaeT BO3MOXKHOCTh AHAJUTHYECKOTO pellle-
HUS 33a4d KJacCH4ecKuMHu MmeromaMu auddepen-
LUAJIBbHOTO U BapUALIMOHHOTO Hcuncienus. Cinenyer
3aMETHUTh, uTO IieneBas QyHkius (3) MOXKET UMETh
MHOXECTBO JKCTPEMYMOB M BEKTOP YIPAaBISIEMBIX
MIEPEeMEHHBIX MOXKET MPHHUMATh TOJBKO IHUCKPET-
Hble 3Ha4eHHA. IIpy BO3MOYKHOCTH CyIIECTBOBAHUSA
MHOXKECTBA OIKCTPEMYMOB CYILECTBYEeT HEOOXOau-
MOCTb MOHMCKa II00ATBHOTO AKCTPEMyMa, KOTOPBIi
peanusyeTcs METOZIOM CITy4ailHOTO TIOMCKA.

D¢ deKTHBHOCTH Mpolecca MOCTaBKM MHOTOHO-
MeHknatypHoro pesepsa 3[4 u OM moxHO mpen-
CTaBUTh LIEJICBOM (DYHKIIUEH CIIEAYIONIero BUA:

n . N
|_=1.T.Zﬂi.si.ki+g—ﬂJ y~zl+1 —>min: (6)
2 = T i1 ki

rne L — cymmapHble 3aTpaThl B €IUHHIYY BPEMEHU
Ha obecriedeHre CHaOKEHUS JIECO3aTOTOBUTENFHOTO
NPEANPUATAS MHOTOHOMEHKJIATYPHBIM — PE3€pPBOM
314 u OM 1o cucteme KpaTHBIX MEPHOAOB, PYO.;
T — NepuoAMYHOCTH OCYIISCTBICHUS MOCTABOK,
MecC.; N — YHUCIIO OJHOBPEMEHHO II0CTaBISIEMBIX
T noctasumka 39 u DM i-ro HauMEHOBaHHS
(Zn =1 N); g — cpennuii cpoc 3a Mecsll, T./Mec.;
Si — [IeHa XpaHCHUsS B TEYCHHUE Mmecsia, pyd./mec.;
Ki — KpaTHOCTh BKJIFOUEHHUS B KOMILIEKT MOCTABKU
319 i OM i-ro manmernosanusa (K = 1, 2, ...);
g — croumocth nocraBku 31U u OM (mocrosiHHas
COCTARBJISAIONIAS 3aTPAT HA OPTaHHU3AINIO MOCTABKH),
py0.; ¥ — kodhUIHMEHT yBEIWYEHUS CTOUMOCTH
noctaBkd 3114 u DM B 3aBUCUMOCTH OT HUX YHCIIA
IPH MOCTaBKe, IIT. ", f3j — 0N JOMONHUTENBHBIX
3arpat npu nocraske 3[4 u DM B 3aBUCUMOCTH OT
HCIOJIb3yEeMOT0 j-T0 BHa TPAHCIIOPTHOTO CPEACTBA
IIOCTaBKH j =11). IIpu pemenuu 3amadu HEoOX0Iu-
MO OIPENENIUTh ONTUMAJIBHBIA MEPUOM TIOCTaBKUA |
Y TIPOM3BECTH paclipe/ielieHne BCEX HaMMEHOBAHUI
314 1 OM Ha MHOXKECTBO I'PYII ITOCTAaBOK N, YTOOBI

cyMMa 3arpar Ha obecrieueHue cHaOxeHus L Obuia
MHUHUMAaIbHOM.

Cpennmii cnpoc (motpe6HocTs) Ha 3114 wmim
OM i-ro HAUMEHOBAHHUS L4 ONPEAENAETCS MO CTa-
TUCTUYECKHM JaHHBIM HaOJIOICHWUN WM TO pe-
3yJbTaTaM pacueTOB MaTeMaTH4eCKONH MOJEIN MHO-
TOHOMEHKJIaTypHOro pe3epBupoBanus 3114 u OM.

Komuuectso 3[4 unu OM npu Kakaod nocTaBke
paccUMTHIBAETCsl TIOCIIE OMNPEACICHUST ONTUMATbHBIX
MIEPHOZOB TOCTABKM MHOTOHOMEHKJIATYPHBIX KOM-
mwiektoB 3114 1 DM 110 crienyromemMy BEIPaKSHHTO:

Ni = L -Ti, (7)

rae Ti — ONTHMAJbHBIA MEPUOJ MOCTaBKH i-TO Ha-
nvernoBauus 3114 wm OM.

s BeIOOpa TPAHCIIOPTHOTO CPENCTBa HE0OXO-
MO OTPEJENIUTh BeC U 00beM KOMIUIEKTa TOCTAaB-
nseMbix 3[4 u DM u ompenenuTs TPAHCIIOPTHOE
CPEICTBO, HCXOJS U3 CIEAYIONUX yCIOBHIA:

Zmi-nigMj, (8)

Zvi-ni <Vj, 9

i=1

rne m; — Bec i-ro HaumenoBanus 3I1Y umu DM, kr;
M; - TIpy30mogBeMHOCTh [-TO TPAaHCIOPTHOIO
CpeZCTBa, MCIOJIb3YEMOTO JJIsl MOCTaBOK, KT; Vi —
¢busnyeckuit 06bem i-ro HamMeHoBanus 314 win
OM, ™’ Vj — BMECTUMOCTb j-TO TPAHCIIOPTHOTO
CPEACTBA, UCTIONIB3YEMOT0 IS IOCTABOK, M.

Comnacuo ycnousm (8) u (9), HEOOXOIMMO BHI-
OpaTh U3 NUMEIOLIErocs mapKa TPaHCIIOPTHOE CPEACTBO
C KOHKpETHBIMU XapakrepuctukamMu M, Vj u fj.

I'padpuueckas cxema aiaroputMa BbIOOpa ONTH-
MaJIBHOTO TPAHCHOPTHOTO CPENCTBA AOCTABKH MpPHU-
BeJICHA Ha puc. 3.
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XPOHHUKA

B 24 uions 2008 roxa B IleTpo3aBoackoM rocyiapcTBeHHOM YHHBEPCUTETE MPOILIET MeKIyHAPOTHbII
ceMuHap «BiinsiHMe TEXHOJIOTUH JIeCOCEYHBIX PA0OT HA IKCILUIYATALMOHHbIE 3aTPaThl, 0€30MACHOCTh
U NPOU3BOIUTEJLHOCTh TPYAA, JECHYI0 cpely U Ka4ecTBO JecOMaTepHAJIOB B J1eC03aroTOBHTEIbHbIX

komnanusix Pecmydaukn Kapemans».

B cemunape, KOTOpBIH OBLT OpraHW30BaH JIECO-
nHxeHepHbM (axynererom lletpl’Y coBmecTHO
¢ Mucturytom neca OUHISHANY, IPUHSIN yHacTHeE
npeAcTaBUTeIM MUHUCTEPCTBA JIECHOTO KOMIUIEKCA
PecnyOnuku Kapenmus, pyKoBOACTBO, YUeHBIE U Ipe-
nogasarenn IleTpo3aBoncKoro rocygapcTBEHHOIO
yHHBepcuTeTa, ydenble MHcTuTyTa neca OuHISH-
UM, TPEICTaBUTENN HPEANPUATHH JIECHOTO KOM-
iekca PecnyOnuku Kapenust u npyrux 3amHTepe-
COBaHHBIX OpraHU3aLuil.

B xone cemuHapa Ha Cya NPUCYTCTBYIOIIMX ObLIHM
NpEZCTaBIEHBI PE3yIIBTaThl MEKIYHAPOIHOTO HAYYHO-
HCCIIENI0BATENBCKOTO TIPOEKTa, B TEUCHHUE ABYX JIET BbI-
TIOJTHSIBILIETOCS. YYCHBIMH JICCOMHKEHEPHOTO (PaKyITh-
tera [lerpl’Y coBMecTHO ¢ X (PMHCKUMH KOJIJIETaMH.
Ipoekr ¢uHaHcupoBayics EBporelickum  coro3oM
B pamkax nporpammbl TACIS 1 ObIT HOCBSIILIEH cpaB-
HEHHIO DPAa3IMYHBIX TEXHOJOIMI JIECOCEUHBIX pPadoT,
LIMPOKO TPUMEHSIOIIMXCS CEroHs JIeCO3aroTOBUTE-
nsimu PecrryOmuku Kapemust u Poccnn B riesiom.

B xonme mpoekTa ObUT BBIMONHEH O0MBIION 00B-
€M TIOJIEBBIX MCCIICAOBAHUHM, KOTOPbIC IPOBOIMINCE
Ha 0Oaze 15 11ecO3aroTOBUTENBHBIX MPEHITPUATHI
Pecny6nuku Kapenus. Kpome Toro, Obiin mpoBene-
HBl OIPOCHl CIELUATNCTOB W MEPCOHAIa 3TUX
MPEANPHUATHI 110 IUPOKOMY KpPYTY BOIPOCOB, CBS-
3aHHBIX C COBEPIICHCTBOBAHHWEM HNPUMEHIEMBIX
WMH TEXHUKH U TEXHOJIOTHH.

CpaBHEHHE TEXHOJOTHH BBIIOIHSIIOCH MO Ye-
THIPEM HAalpaBJCHUSAM. BO-IIEPBBIX, ONpPENEIIsIacCh
sKoHOMHYECKast PPEKTUBHOCTb, BO-BTOPBIX, — Me-
pa HEraTMBHOIO BO3JCHCTBUSI Ha JIECHYIO Cpedy
W Ha CPOKH JIeCOBO30OHOBJICHUS, B-TPETHHX, OIle-
HUBAJIUCh YCJIOBHS, TSOKECTh U 0€30MaCHOCTD Tpyna
[IEPCOHANA, 3aHATOTO B PAacCMATPUBAEMBIX TEXHO-
JOTHSAX, W, HAaKOHEel, B-YETBEPTHIX, CPABHUBAJIOCH
KauecTBO MNPOAYKIMHM, IOJy4yaeMOH B pe3ysbTare
[IPUMEHEHUS TOW UM UHOW TEXHOJIOTUH.

Beutn  paccMOTpeHBl  Cedylolmnue OCHOBHBIC
TEXHOJIOTHH: a) MEXaHHW3UPOBaHHAs C 3arOTOBKOIf
nepeBbeB (BaJBIIMK — TPEJICBOYHBIA TpPakTop —
CY4KOpe3Hass MalluHa);, 0) MallMHA3HpOBaHHAS
C 3arOTOBKOI JIepeBbeB  (BaJIOYHO-TIAKSTUPYIOIIAS
MallMHa — KOJECHBIH CKHIIep — MPOLECccop);
B) MEXaHH3UPOBAaHHAs XJIbICTOBAsH (BaJbIIUK — 00-
PE3UUK WM OOpYOILMK Cy4YyheB — TPEJICBOYHBII
TPaKTOp); T) MEXAHW3WPOBAHHAS COPTHMEHTHAS
(Bampiink — ¢opBapep); A) MaIIUHU3UPOBAHHAS
coprumenTHas (xapBectep — (opsapep).

OxoHomuueckas 3(pQEeKTHBHOCTh OICHUBAIACH
MyTEM COOTHECEHHS IOKa3areield MpOM3BOAUTEIb-
HOCTH W BENMYUHBI 3arpar. [Ipum 3TOoM ompenens-

JMCh TaKWe OCHOBHBIE TIOKa3aTeNd, Kak BHIPa0OTKa
Ha MAalIMHOCMCEHY II0 CHUCTEMC MalllMH, 4YacoBas
MPOU3BOIUTENEHOCTh 110 OTHENBHBIM MAallllHAM
U IIpsIMBIE OKCIUTyaTalMOHHbIE 3arparbl. McTouHu-
KaMu JIIs ONpEJCIICHUS Ha3BaHHBIX IOKa3areien
CTaJIM OSKOHOMHYECKAash OTYETHas JOKyMEHTAI[Us
W JaHHBIC OIEPaTHBHOTO ydeTa (aKTHYECKHX 3a-
Tpar, CyUIECTBYIOIIME CBOIHBIE OTYETHI, IICHBI Ha
npuobperaeMble pecypchl B paccMaTpUBacMbIe Iie-
pUOIBI, HOPMATHBBI 3aTPAT PECYpPCOB, PACIICHKH Ha
BBITIOJTHEHHE padoT, (OTOXPOHOMETPAKHEIE HAOIFO-
JICHHSI, TIPOBEJICHHBIC KaK CICIUAIMCTAMH HCCIe-
IYEMBIX TIPENNPUATHH, TaK W HCIIONHUTEISIMH TIPO-
€KTa B XO0A€ ITOJICBBIX pa60T, 1 MHBIC TOKYMCHTEI.

WHuTepecHbie pe3yabraTsl ObLIH MOITYYESHEI B XO-
Jic aHanW3a JWHAMHUKA M3MEHEHHWs 3aTpar B 3aBHU-
CHUMOCTH OT BO3MOXHbBIX HMCTOYHHKOB q)I/IHaHCI/IPO'
BaHUS Tiepexofia Ha HOBBIE TEXHOJIOTHHU JIECOCEYHBIX
paboT. AHanu3 6a3upoBayics HA JAHHBIX, MOJTyYeH-
HBIX B XOZI€ UCCIICIIOBAHUI.

OreHka BO3IACHCTBUS TEXHOJOTUYECKHUX TIPO-
IIECCOB Ha JIECHYIO CPEIy BBIIONHSIIACH TIO JIBYM
HAITPABIICHUSAM. a) OICHKA TMOBPEKIACHUN IMOYBO-
TPYHTOB B pa3pe3e BIUSIHUA U3MEHEHHBIX II0YBO-
rpyHTOB Ha 3()(PEKTUBHOCTL JICCOBO300OHOBICHUS,
0) OlleHKA CTENCHHU MOBPEKICHHS OCTAFOLIMXCS JIe-
peBbeB (MOAPOCTA, MOJOMHSKA U T. T1.).

B kadectBe mokasareneil BO3AeHCTBUSA Jlecocey-
HBbIX TEXHOJIOTUH Ha IOYBOTPYHTHI paccMaTpHBa-
JIUCH. CHIDKEHHE TIOPUCTOCTH HA TEXHOIOTHYECKUX
KOPUAOPAX; CPEIHss TIIyOWHA KOJICH; CTCIICHb MH-
HEepaTu3aIluil BEPXHETO TTOYBEHHOTO CJIOSI.

[To BTOpOMY HampaBIEHUIO Ha JiecOCeKax Oc-
MaTpPUBAINCh U TOJICYUTHIBAINCH JIEPEBbS C IMOBpPE-
xaeHnsaMu. K moBpexxIeHHBIM OTHOCHIIHCH JePEeBbs
¢ oboMoM BepirHbI (cTBONA), ¢ HakiIoHOM 10 rpa-
IoycoB M Ooiee, ¢ OMMBITOM KpoHHI 1/3 m Goiee,
¢ ooaupom kopel 10 % u Goee OKPYKHOCTH CTBO-
na, ¢ 00AUPOM M OOPHIBOM CKEJIETHBIX KOPHEH.

B TMOCJICAHNUE TOAbI MOBBINICHHOC BHUMAHUC YIC-
JISIETCS CO3MAHNI0 KOM(OPTHBIX U OE30MAaCHBIX YCIIO-
BHH TpyZa IepCoHaNa Ha JIeCOCeUHbIX padorax. Toib-
KO BBIIIOJIHCHUE 3JTHUX YCJ'IOBI/II\/'I IIO3BOJIUT CACIaTh
TPy JIECO3aroTOBHUTENlCH Ooliee TpHUBIEKATEbHBIM
¥ 00€CIIeUUT MIPUTOK MOJIOABIX KaJIpoB. B BEIMOIHEH-
HOW paboTe ObLIa MpEANPUHSATA TOTBITKA OIpeere-
HUsI OOIIEro CyMMapHOTO HETaTHBHOTO BO3/ICHCTBUS
Ha pa0OoTarOIUX B Pa3HBIX TeXHONOTHX. OICHKA BbI-
TIOJTHSUIACH TIO JIBYM HaIlPaBICHUSM.

Bo-1iepBhIX, MPOU3BOIMINCH U3MEPEHHSI OOJIBIIIO-
r0 KOJMYECTBA IMapamMeTpOB pabOYMX MECT, OpPraHOB
YIIPABICHUS U T. II. IPUMEHAEMBIX MAIUH U UHCTPY-
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MeHTa (pa3MepoB, YCHIIWiA, XOJ0B, BHOPAIMH, IIyMa,
BPEMEHU HAXOX/ICHUS B HEYHOOHBIX T03aX U T. JL.).
Pesynbrarel 3TUX U3MEPEHUN CPaBHUBAIUCH C HOPMA-
THBaMH, COAEPXKAILMMUCS B CTAHIAPTAaX M PEKOMEH-
marmsax Beaymmx HUW. Ompenensiiach CTEmeHb Co-
OTBETCTBHS pabOYMX MECT HOPMaM.

Bo-BTOpBIX, OBLIM BBIMOJHEHBI OMPOCH pado-
TAIOMIMX, B XOJI¢ KOTOPBIX OHHU HEMOCPEACTBEHHO
OIICHUBAJIM YCJIOBHS CBOEH pabOTHI MO OOJBITIOMY
qucITy (aKTopoB.

B pesynbrare misa kaxznoro pabo4ero Mecra Bbl-
yHUCIsIcs 0000Iaromuil MoKazaTellb — HHTErpajb-
Hasl TSDKECTb TPYZA, YYUTHIBAIOLIAs KaKk OObEKTUB-
HbI€ U3MEPEHHbIE BEIMYMHBI BIUAIOMNX (HAaKTOPOB,
TaK ¥ BENMYMHY CyOBEKTHBHOW peakuuu paboraro-
IUX Ha 3TH GaKTOPHI.

B koHeuHOM HTOre OBLIIO TPOBEACHO PAHKHPO-
BaHHE OCHOBHBIX CHCTEM MalIMH 0 CyMMapHOMY
HEraTHBHOMY BO3JIEHCTBUIO HEOMATONPHUATHBIX (hak-
TOPOB Ha PadOTAIOIIKX.

EctecTBeHHO, 4TO IpU CPaBHEHUH TEXHOJIOIH-
YEeCKHX TIPOLIECCOB B COBPEMEHHBIX YCIIOBHSAX XO-
3SIMCTBOBAHMS HEJNb3s WIHOPUPOBATH ITOKA3aTENH
KauecTBa MOJy4yaeMbIX JIeCOMaTepHaIoB. JTH MOKa-
3aTeNy ONpEeACIUINChH MYTEM INPOBEPKH IOydae-
MBIX JIECOMATEpHAOB Ha COOTBETCTBHUE IIPEIbsB-
JSIEMBIM K HUM TEXHHYECKMM TpeboBaHMsM (ycio-
BHSIM), PEIIAMEHTHPYEMbIM CTaHIapTaMd U OroBa-
pUBaEMBbIM B KOHTPAKTaX.

Jnsi OLEHKH BIUSIHMS PA3IUYHBIX TEXHOJOTHMH
JIECOCEYHBIX paboT Ha KayecTBO KPYIIBIX JiecOMa-

TEpUAJIOB HCIONB30BAJICS P/ NOKa3zaTelel Kadect-
Ba. K HUM OTHOCATCSI Haluuue MEXaHWYECKHUX IIO-
BpexaeHui (wim nedexroB), neeKToB 00paboTKH,
3arpsA3HEHH TOYBOM (ITECKOM, TIIMHOM W IIp.), He-
COOTBETCTBHE pa3MEpOB COPTUMEHTOB TEXHHYE-
CKMM TpeOoBaHUsAM (YCIOBHUSIM) K JiecoMarepHaiam
W JIOTIOJIHUTENBHBIM TPEeOOBaHHUAM K KauecTBy Jie-
COMaTepuaioB, YCTAHOBICHHBIM Ha TOM HJIM MHOM
3arOTOBHUTEJIBHOM TPEIIPUSITHH.

[NoneBrble uccnenoBaHUs MPOBOAMINCH B pasHOE
BpeMsl TOfa B Pa3iMYHBIX MPHPOIHO-TIPOM3BOACT-
BEHHBIX YCJIOBUSIX, YTO TIO3BOJIJIO YUECTh U 3TH (ak-
TOPBI B TEX BOMPOCAX, [E 3TO ObIJIO HEOOXOANMO.

[IpeacraBieHHble HA CEMUHApE PE3yJbTaThl MO-
JYYHUIIM B LIEJIOM TOJOKUTEIbHYIO OLICHKY MPHCYT-
CTBYIOIIMX U JaJH CTapT 340POBOH AMCKYCCHH, IO
BCel BUIMMOCTH, OKa3aBIIEeHCs MOJIEe3HOM IS BCEX
€€ yYaCTHHUKOB.

B Hacrosimiee Bpemsi TOTOBHUTCSI K MyONHKaluU
KHUTa, TTOIPOOHO OTpakarolas oIy4YeHHbIE B X0/e
BBINOJIHEHUSI IIPOEKTa PEe3yJbTarbl. ABTOpPhI BbIpa-
KAalOT HAAEKy, YTO 3Ta KHUTA OKAXKETCsI MOJIe3HOM
Ul CHELMAINCTOB JIECO3arOTOBHUTENIBHBIX TpeN-
MPHUATAN M TTO3BOJUT OOJETYUTHh U 0OOCHOBATH BBI-
00p TEXHOJIOTHI JIECOCEUHBIX PadoT, MOAXOIAIINX
IUIS1 KOHKPETHBIX IIPOU3BOJICTBEHHBIX yCIOBUIL.

A. I1. Cokonos,

Kanouoam mexuuieckux Hayx,

Odoyenm Kagheopwvl Ma208bIX MAULUH
Jecoundicenepro2o gaxynvmema Iempl'y

B 29 urons — 5 uroas 2008 roxa Ha 6a3ze [leTpo3aBoacKOro rocyiapcTBeHHOTO YHHBEPCHTETA COCTOSI-
aacb 1V MEXKIAYHAPOJIHASI KOH®EPEHIIUS 11O KOMIUVIEKCHOMY AHAJIN3Y (mpence-

nareab — npogeccop A. B. Boponun).
KoH(epeHIHs 10 KOMITJIEKCHOMY aHallU3y Tpo-
Boamiachk npu noanaepxkke PODU (mpoektr Ne 08-
01-06019-1) u ITerpI'V. PaGoTa KoH(pEpEHINH TIPO-
XOJIUJIA TIO CIICAYIOIIUM HAIPaBICHHSIM: T€OMETpPU-
yeckas Teopus (pyHKIHH KOMIJIEKCHOTO MepeMeH-
HOT'0; KOHCTPYKTHUBHAs Teopusi GYHKIIMH KOMILIEKC-
HOTO TIEPEMEHHOT0, BOIPOCHI TPAaHUYHOTO MOBEJIe-
HUS; IPUIJIOKEHUSI aHAIM3a B MaTeMaTHKE U (PHU3HKe.
B xone pabothl kOH(EpeHIMH ObLIM OCBEIICHBI aK-
TyanbHbIC MPOOIEMBbI TEOPUH (YHKIMHA OIHOTO
¥ MHOTHX TEPEMEHHBIX, B JIOKJIAIaX MPEICTaBICHbI

peIeHus] HECKOJMBLKUX W3BECTHBIX TpoOieM, cop-
MYJIUPOBaH psiji THIIOTE3. B KOH(pEpeHInH NpUuHSIIN
yuactre: A. M. Cemrenxmii (. Mocksa), E.C.Ilo-
nounkuH (. Mocksa), H. A. IlupokoB (r. CaHkT-
Ierepoypr), C. K. BomombsiHoB (. HoocuOupck),
C. P. Haceipos (r. Ka3anb, Tarapcran), 0. B. 3enmmmc-
kil (. Kue, Ykpauna), M. Dorff (Provo, USA),
R. Aulaskari (Joensuu, Finland), M. Novak (Lublin,
Poland), B. IT. 3axaprora (Istanbul, Turkey).

[To utoram paboThl OIyOIUKOBaHBI MaTepUaIIbI
KOH(EPCHIIHH.

W 25 aBrycta — 3 centsops 2008 roga Ha 6a3e IleTpo3aBoacKkoro rocyiapcTBeHHOT0 YHHBEPCHTETA
npouriu MEXX/IYHAPO/IHBIE JIETHUE CBOPBI crynentos 110 IPOI'PAMMUPOBAHUIO.

I{enb cOOpOB — MOArOTOBKA CHIBHEUIIHMX KO-
MaHa JUis ydactus B onmmrmamax B 2008/2009
y4eOHOM TOTy.

B mnporpamMe cOopoB OBLTH TPEHHPOBOUYHBIC
COpPEBHOBaHUs, pa30opbl 3ajad, TEMaTUYCCKUE
ONIMMITHA/BI TI0 PA3NUYHBIM pasefaM OJUMITHA-
HBIX 3a1a4. Bcero B cOopax mpuHsuin yuyactue 32
komaHzpl, 110 yyacTHHKOB. BOJIBIIMHCTBO KOMaH/I-
y4acTHHUIl — CWiIbHeHne komauasl Poccuu, npen-

CTaBUTENU TAKMX YHHMBEPCUTETOB, Kak CaHKT-
[TerepOyprckuit yausepcurer UTMO, Cankr-lle-
TepOyprcKuil TOCyAapcTBEHHBIH yHUBEpcUTET, Mo-
CKOBCKHMH TOCYJapCTBEHHbIH yHUBepcutetr, MOTU.
Taxke mpeacrasneHsl kKomannael M3 Kaszaxcrana,
benopyccun, Smonmn wu Ounnsamuu. B cOopax
MpUHATIN ydacTue mpodeccop YHuBepcurera Bay-
lor (CILIA) By I[Taydep, HCTIOTHUTEIBHBIN AUpPEK-
TOp KOMaHIHOI'O YeMITMOHATa MUPA 110 IPOrpaMMHu-
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poBanuto ICPC (International Collegiate Prog-
ramming Contest) u nmpodeccop Maiikn J[oHaxXbio.
C 1977 roma 4YEeMIIMOHAT EXKETOMHO IPOBOAUTCS
MeIyHapoaHo# opranmsarueit ACM (Association
for Computer Machinery). Haunnas ¢ 1993 roma
B YEMITHOHATE MHpa YYaCTBYIOT M POCCUICKHUE BY-
3bl. 3a MOCNEAHME ACCSTh JIET CTYACHTHI U3 Poccun
[IATh pa3 MOAHMMAJKCh HAa BBICIIYIO CTYICHb IThe-
necrana typaupa ACM ICPC. Ilpodeccop b. [Tay-
yep BpyYwJ OpOH30BbIe Memanu komanae «WX»
B coctaBe M. Hukomaeckoro, A. HukomaeBckoro
u JI. lenncosa, cryneHram 3-To u 4-ro KypcoB Ma-

TEMaTH4eCcKoro (hakKyjibTeTa HAIET0 YHUBEPCUTETA,
¢unamucram Yemmmonara mupa ACM ICPC, koro-
puiii mpoxoaun B 2007 romy B Tokumo. Ilo crnoBam
WCTIOJTHUTEIBHOTO JHPEKTOpPa KOMAaHJHOTO YeM-
MOHATa MHpa MO MPOTPAMMHUPOBAHUIO, YJACTHE
B TAKUX COPEBHOBAHHSX — JTO OOINBIIONH BKJIA
B caMoo0pa3oBaHue, a TakKe MOITHBIA dYHEepreTHde-
CKMM TONMYOK JJIS JaldbHEHIIMX WCCIICIOBaHUM.
[Ipodeccop b. [layuep u mpodeccop M. JloHaxpro
OTMETUIIU BBICOKHI YPOBEHb OpPTaHMU3aIMU U TPO-
BEJICHHA, a TaK)K€ YHUKAIBHOCTh MEXyHapOIHBIX
cbopoB mporpamMmmucToB B [leTposzaBoacke.

W 22-26 cenTsiopst 2008 roma B TypuCTHYECKOM LeHTpe A. AlekcaHapoBka npoxoamia VI Mexay-
HApOJAHAsi HAay4YHO-TexHH4YecKasi KoH(epenuus «HoBble MH(POPMALMOHHBIE TEXHOJIOTHMH B IEJJIIO-
JIO3HO-0YMAa’KHOI MPOMBINVIEHHOCTH W JHepreTHkKe» (compenacenaresi> OprkOMUTETa KOH(pepeHnu —

npogeccop A. B. Bopouun).

Opranu3atopaMu KOH(EpPEHLUHUH BBICTYIHIH
ITeTpo3aBojickuii ToCygapCTBEHHBIH YHHUBEPCH-
tet, AO «MeTco Asromarusarusa» (OUHISHANS),
OAO «Apxanrensckuit bK», Tpu npeanpusarus
n3 Pecnybnuku Kapenus: OAO «Kowmmomora,
OAO «Cerexckuii [IBK», 3AO «IleTpo3aBojck-
mamr» 1 HIT® «Pakypc» uz Cankr-IletepOypra.

B pabore xondepenuun mpuHsi yyactie 100
CTEIHAIMCTOB TI0 aBTOMAaTH3allii M HOBBIM WHQOP-
MAallMOHHBIM TEXHOJIOTHSM, TIpeAcTaBuTenn 13 kpym-
HEHIINX TEeINTF0I03H0-0yMaXXHBIX TpearpusiTiii Poc-
cuu 1 benopycenn, 11 cnenuanu3upoBaHHBIX OTpac-
JIeBBIX OpraHu3aluii, a Takxke llerpo3aBoackoro ro-
CYIapCTBEHHOTO YHHBEPCHUTETA.

VYdacTHUKaM KOH(EpeHLIUH ObUIO MpeicTaBie-
HO 8 tuteHapHbIX, 9 cekunoHHBIX U 20 CTEHAOBBIX
JIOKJIAJIOB, B KOTOPBIX OOCYKIAJNCsI NIMPOKUN KpPyT
po0JieM, CBA3aHHBIX C MMPUMEHEHUEM HH(OpMAIly-
OHHBIX TEXHOJIOTHH, aBTOMAaTHU3alMeld YIpaBICHUS
TEXHOJIOTHYECKUMHU TPOLECCaMH, MPOU3BOJICTBAMHU
Y IPEANPUATHSIME OTPACIH. PacCMOTpPEHBI BOIIPOCH

obocHoBaHus, pazpabotku u BHexpenusi ACY TII,
UHTETPUPOBAHHBIX CHCTEM YIIPABIECHUS IpEAIpHU-
ATUSIMH, aBTOMAaTHU3UPOBAHHBIX WH(QOPMAIIMOHHBIX
CHCTEM, CO3JJaHUsl KOMITBIOTEPHBIX CeTel U aBTOMa-
TU3UPOBAHHBIX PabOYHMX MECT, UCIOJIL30BAHUS pa3-
JIMYHBIX MTOJXOA0B, MOJENIEH 1 METOIOB B INIAHUPO-
BaHHUH U yIPABICHUU PONU3BOJCTBOM.

OT ¥MeHH OpraHU3aToOpOB KOH(EPEHLIUH C KpaT-
KAMH COOOILIEHUSIMA M NPUBETCTBUSIMU BBICTYIIHIIH
coTpeziceaTeNld OPTKOMHUTETa KOH(EPEHIIMH PEKTOP
[etpl'¥, mpodeccop, a. 1. H. A. B. Boponun u mpe-
sumeHT AO «Metco ABToMaruzanus», llodyeTHbIiH
nokrop Ilerpl'V T. JlaakcoHeH.

[Io MHEHHIO MHOTHX YYaCTHHUKOB, KOH(eEpeH-
M MpOoIJa HAa BBHICOKOM OpPraHU3allMOHHOM
ypoBHe. Cnenyromas, aesaras, MexayHapoaHas
Hay4YHO-TeXHHYecKas KoHpepeHuus «HoBwie uH-
¢dbopmanuonnsie Texnonoruu B LIBII u snepreru-
ke» OymeT mpoBomuThes B ceHTsA0pe 2010 roma
B IleTpo3aBoacke.
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Li3
-

13 oxtst0pst 2008 roga uc-
noiasercs 70 ner gekany
MEIUIUHCKOTO (haKyIbTe-
ta Ilerpo3aBoxckoro ro-
CYAapCTBEHHOTO YHUBEp-
CUTETa, JOKTOpPY MEIu-
UUMHCKHX Hayk, mpodec-
copy fOpuro Bacunvesuuy
Jlynanouny.

FOPUI1 BACUJILEBUY JIYIIAHIUH
K 70-neTuio co aust po:xaeHust

IOpuit Bacunseuu pomuics B T. Cramuuck (Ho-
BOKy3HellK). ITocie oxoHuaHust XabapOBCKOTO MeEJIH-
LMHCKOTO MHCTUTyTa paboTan BpadoMm Ha JlanbHeM
Bocroke. B 1964 rony on nepeexan B [leTpo3aBosick.
VY4ace B 3404HOM aCUPAHTYPE U 3aHUMASACh HAyYHOU
pabotoii mox pykoBoacTBoM mpodeccopa 1. H. Co-
poxtuna, FO. B. Jlynannun pabotan BpauoM MecaH-
gactu OT3, mHCcmekropoM ropsapasotaena. C 1966
roma IOpwmii BacunbseBuu pabotaer B IletplV, rme
MpOLIEN MYTh OT aCCUCTEHTa ¥ HayYHOIO COTPYAHHKA
1o jokropa meaunuHcKkux Hayk (1983), mpodeccopa
(1984), zaBemyrorero kadenpoi (HH3UOIOTHH UeIO-
BEKa W JKUBOTHBIX, IEKaHA MEIUIMHCKOIO (haKyIbTe-
ta. B Teuenne meaanaru ner KOpwit BacunbeBuu yc-
IMEIHO PYKOBOIUT MEAMIMHCKUM (akyisreToM. Tpe-
OoBaTeNbHBIA W YMEJbI OpPraHu3aTrop, OH JOCTOWHO
mposel MeAdax dyepe3 HenpocThie Toasl pedopm. Da-
KyJIBTET OTKPBUI HOBBIE CIICHUAJIBHOCTH, PACIIUPH-
Jack reorpadus aOUTYpHUEHTOB, OTKPBIT JHCCEPTALH-
OHHBIH COBET IO 3aIIUTE JOKTOPCKUX JUCCEPTALIUMN.

Nwms FO. B. Jlynmananna mupoko u3BectHO B Poc-
CHM U 3a pyOexxom. Pesynmbrarel ero HaydHOW aesi-
TeIbHOCTH OTpakeHBl Ooyee dem B 200 paborax,
B ToM umcie B 40 crarhsix B akaJeMUYeCKUX M WHO-
CTpaHHBIX JXypHanax. lOpuii BacunbpeBud coaBTOp
HECKOJIBKHUX POCCHUICKHX YIEOHHUKOB IO (PU3HOIOTHH
W Hay4yHbIX MoOHOTpaduii, cpeau KOTOPBIX CIEAyeT
OTMETHUTHh YU9eOHUK s By30B mox pen. A. JI. Hozn-
peuua «Hawana ¢wusnonorun» (CII6.: W3n-Bo
«JIaap», 2002), yueOHoe mocobue «JIBHUTaTENbHAs
cucrema uenoseka» (I[TerpozaBoack: M3n-Bo Ilerp-
I'V, 2006). Hayunsre untepecsr 0. B. Jlymanguna
CBSI3aHBI C HEHPO(DU3HONIOTHEN U TepMOpPEryJIsIUCH,
NpUYEeM OH Halled COBEPIICHHO OCOOBIM acIeKT
B ATHIX paszzeiiaXx (GU3HOJIOTHH, OOBESIMHII UX C TIPO-
OneMaMu JABWUTATEIbHONW CHCTEMBI M B pe3yJbTare
co371a]1 KOHLEMHLHUIO, KOTOpas BIIOJIHE MOXKET OBITh
Ha3BaHa «TEOPUEH O €IMHOM TEePMOPETY/SIIMOHHO-
MO3HOM TOHYyCe MbIi». Ha ocHoBe 3Toil Teopuu
mon pykoBomcTBoM [O. B. Jlymanawma 3amurieHo
14 kanauaaTcKUX W 2 JIOKTOPCKHE JHMCCEpPTAIlHH,
chopmMupoBanack OOJBITIAs HAYIHAS IITKOJIA, KOTOpas
BOCXOIMT K IKose Herpogusuonoruu B. B. IIpas-
nnd-HeMUHCKOTO U SIBISIETCS €€ IPOJIOKEHUEM.

Ipodeccop 1O. B. Jlynanama aKTUBHO ydacTBYeT
B paboTe POCCHHCKUX U MEXKAYHAPOAHBIX (DH3HUONIOTH-
YeCKUX OOIIECTB, COBETA JCKAHOB MEIWIIMHCKUX (ha-
KyJIBTETOB, M30paH 4ieHoM-Koppectionaentom PAEH.
OH oIMH W3 OCHOBATeJIeH 1 PeaKTOPOB >KypHaa «Ba-
rents Newsletters on Occupational Safety and Health».

IOpwuii BacunbeBuu — 3aMedaTrenbHBIH MyX, 3a-
OOTIIMBHII OTEIl M JIeAyIITKA.

Ot nymu nozapasisiem IOpus BacuibeBuua
¢ 10ueeM, ’xKejaaeM eMy 310POBbS, JAJbHEHIINX
yCIIeX0B B HayKe, MeJarornyeckoi u o0uecTBeH-
HOJ 1eATeJIbHOCTH, 2 MeIMIHHCKOMY (aKyJbTeTy
— HOBBIX CBeplIeHuI!

Peoaryus scypnana «Yuenvie 3anucku Ilempo3ago0cko2o 2ocyoapcmeeHnozo yHugepcumema»
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EJAVHBIE TPEBOBAHI A K PYKOIINCSAM,
IMPEACTABJISAIEMBIM B XXYPHAJI

[Ty6nukanuu B jKypHalle MOUIeXaT CTaTbH, pa-
Hee He MeJaTaBlInecs B APYTUX U3IaHUSX.

Crarpsi IpeJoCcTaBIIsICTCS B pacriedyaTaHHOM BU-
ne Ha Oymare ¢dopmara A4 (B JByX DK3eMILISIpax)
U B DJICKTPOHHOM BUJIE, HA HOCHTEJIE WIN BIOKCHU-
€M B DIEKTPOHHOE MNHCBMO Ha ajJpec pelakiuu
xypHana. [leuyarHast Bepcust cTaTby MOIIMCHIBACTCS
BCEMH aBTOPAMH.

Crarpst HabupaeTcs B TEKCTOBOM pPEAAKTOpPE
Microsoft Word u coxpamsiercst ¢ pacimpeHueM
.doc. O6veM opHrMHaNBEHOH M 0030pHOM CTaTrb HE
JOJDKEH NPEeBbIIaTh 1 medaTHbIil JUCT, KPaTKuX Co-
o0rieHuit — 5-6 cTpaHmIl, OTUYETOB 0 KOH(EPEHIHIX
W perieH3ui Ha KHUTH — 3 cTpaHuIlsl. [loms: BepxHee
U HIDKHEE — 2 CM, TIPaBOE U JIeBOE — 3 cM. AO3allHBbIi
orcryn — 0,5 cm. pudTt: Times New Roman, pas-
Mep — 14 myHKTOB, aHHOTALMS, CIIUCOK JINTEPaTyphl
— 12 nT, MEXCTpOUHBI HMHTEPBAN — TOTYTOPHBIH.
Hywmepanus ctpanui — cripaBa BHU3Y CTPAHULIBL.

Cratbst IOKHA COCTOSTH M3 CIEMYIOMIMX dJIe-
MEHTOB. Ha3BaHUIO CTATbU JIOJKEH IIPEALIECTBOBATD
WHJIEKC YHHUBEPCAIBHON JECATHYHOW Kiacchu(uKa-
wim (VIK) B neBom Bepxuem yrmy. [lamee yepes
1 uaTEepBAN — HA3BaHHWE CTAaTbH KXUPHBIM IIPU(TOM
3arIaBHbIMU OyKBaMH, Ha3BaHUE JOJDKHO OBITH IO
BO3MOXHOCTH KpPAarkKuM, TOYHO OTPAKAIOIUM CO-
JepKkaHue cTaTbd. Touka B KOHIIE Ha3BaHUs CTAThU
He craBuTcs. CBeneHust 00 aBrope (MMs, OTYECTBO,
(amunust aBTopa (-OB) MONHOCTBIO; yUEHAS CTETEHb
U 3BaHHUE; MECTO paboThl: By3, (QakynbreT, Kadenpa,
JOJDKHOCTD; 3JIEKTPOHHBIN aJpec ¥ KOHTAaKTHBIC Te-
nedonsl). AnHoranus (o0bemoMm He Gonee 6 CTPOK)
Ha PyCCKOM M aHIVIMICKOM sI3bIKaX, Iepen Heil — Ha-
3BaHWe crathi U (pammiust (-uu) aBTopa (-0B) TaKKe
Ha 2 S3bIKaX; KIIOUEBbIC clioBa OT 3 10 8 cioB (wiu
CIIOBOCOYETAHHMH, HECYIIUX B TEKCTE OCHOBHYIO
CMBICIIOBYIO HAarpy3Ky) Takke Ha JIByX s3bIkax. Bce
HIEPEUHCIICHHBIE YIEMEHTHI CTAaTbU OTACINISIOTCS APYT
OT JIpyra ImyCTOil CTpOKO# M medararoTca Oe3 ab3ail-
HOTro OTCTyIa yepe3 1 uarepnai.

OCHOBHOI1 Marepuall CTaTbU W IMTAT, IPUBOJIU-
MBIX B CTaTh€, JAOJDKEH OBITh TIIATEILHO BBIBEPEH
aBropoM. CokpallleHusl CIOB HE JIOITyCKaeTcsl, Kpo-
Me OOLICTIPUHATHIX COKPALICHUH XHUMHUYECKHX
1 MaTeMaTHYEeCKUX BEIMYMH U TEpMHUHOB. Pazmep-
HOCTh BCceX (PM3UYECKUX BEJIMYMH CIICIYET yKa3bl-
BaTh B cucteMe equnui CU.

Cromcok nuTeparypsl, NpUMEYaHus, KOMMEHTa-
PHH U TIOSCHEHUS MO TEKCTY CTaThbH NAIOTCS B BUAC
KOHIIEBBIX CHOCOK. CIIHCOK JHUTEpaTypbl OJKEH
ObITh HareyaTraH uepe3 OAWHAPHBIH HMHTEpBal, Ha
oTznensHOM Jucte. Llutupyemas B crarbe uTeparypa
(aBTOp, HA3BaHKE, MECTO, U3/IATEIIBCTBO, TOJT U3/IAHUS
Y CTPAHUIIBI (OT U JI0 MM KOJIMYECTBO)) MIPUBOTUTCS

B a/i(haBUTHOM TIOPSIJIKE B BHJIC CIHCKA B KOHIIEC CTa-
ThU (CHauaja OTEYECTBEHHBIC, 3aTE€M 3apyOeKHBIC.
daMUIUKM HHOCTPAHHBIX aBTOPOB MPHUBOISTCS B OPH-
TMHAIIBHON TPAHCKPUIIHH). B TEeKCTe cTaThl CChUTKA
Ha MCTOYHMK [eTaeTCs MyTeM yKa3aHWsi B KBaJpar-
HBIX CKOOKax MOPSAKOBOIO HOMEpa IMTHPYEMOM
KHHTH WM CTaTbH, Yepe3 TOUKY C 3alsiTOl — IUTH-
PYEMBIX CTpaHHMII, €CIIK 3TO HeoOxoaumo. B kHurax
MHOCTPAHHBIX aBTOPOB, U3AHHBIX Ha PYCCKOM SI3bI-
Ke, TIOCJIC 3aryiaBusi KHUTH 4Yepe3 JBOCTOYHE YKa3bl-
BAIOT, C KAKOTO sI3bIKa CIEJaH MepeBOA. BhIXOAHbBIC
JaHHBIE [0 CTaThsIM U3 )KYPHAJIOB U COOPHUKOB yKa-
3BIBAIOT B CIEAYIOIIEM Mopsiake: dhamims (-1u) aB-
Topa (-OB) C WHMIIMAJIaMH, Ha3BaHHWE CTaThH, yepe3
JIBE KOCBhIC YepThl — Ha3BaHWE XypHana (TOf, TOM,
HOMEp, CTpaHuIlbl (0T H 10) WiIu cOopHHKa (MECTO
u3anus, roj, crpanuisl (0T U 110)). [lo aBTOpedepa-
TaM — (haMIJIKs, HHUIUAJIBI, TIOJIHOC HA3BAaHUE aBTO-
pedepara, mocie KOTOpPOro CTaBsT JABOCTOUHE U yKa-
3BIBAIOT, HAa COMCKAHHE KAKOW CTEMEHH M B KaKOU
o0nacTy HayKH 3allMIIeHa TUCCEPTalusl, MECTO W3-
JaHus1, TOJT, CTPAHHIIBI.

TaOnuupl — Kakmash TedyaraeTcsi Ha OTACIBbHOM
CTpaHHMIIC, HyMEpYeTCsi COOTBETCTBEHHO MEPBOMY
YIOMHHAHHIO €€ B TEKCTE U CHAOKACTCSI 3arOJIOBKOM.
TaOnuiupl TODKHBI OBITh TPEIOCTABICHBI B TEKC-
toBoM pemakrope Microsoft Word (¢popmar .doc).
B Tekcte crenyer ykaszarth MecTo TaOMIBI U €e MO-
PSAAKOBBIM HOMED.

Wnnroctparmu (pucyHky, (ortorpaduu, cXemsl,
AMarpamMMbl) HyMEpYIOTCsl, CHA0XKAIOTCS TOAIUCIMU
U TIPE/CTABJISAIOTCS B BHJE OT/ICIBHBIX PAaCTPOBBIX
¢aiinor (B popmare .tif, .jpeg), a B TekcTe pykonucu
yKa3bIBaeTCsl MECTO, TIIe OHU JIOJKHBI OBITh pa3Mme-
menbl. s opuruHanoB (OymaxkHass Bepcusi) Ha
000pOoTe KaXJOW HIUTIOCTPALMU CTABUTCS HOMEP
pucyHka, (GaMuaHs aBTopa M MOMETKA «BEPX»,
«Hu3». Kaxapiii pucyHok (MX He JOIKHO OBITH 00-
nee 5-6) momkeH UMETh Ha3BaHHWE M OOBSICHEHHUE
BCEX KpHBBIX, LH(Dp, OyKB W MPOYUX YCIOBHBIX
0003Ha4YeHHI, pa3MEIICHHBIX MOA HHUM. B Tekcte
CTaThbH JOJDKHA OBITh CCHUTKA Ha KOHKPETHBIH pH-
cyHok, Harpumep (puc. 1).

CrarbH, TOCTYNUBIIME B peIakuuio, o00si3a-
TEJBHO PEIEH3UPYIOTCS. ECIN y pelieH3eHTOB BO3-
HHUKAIOT BOIMPOCHI, CTaThs BO3BpAlIaeTCs Ha Jopa-
0oTKy. Penakuust ocrasnsier 3a coboil mpaBo BHece-
HHSl PENAKTOPCKUX HM3MEHEHHH B TEKCT, HE HCKa-
KAIOIMX CMBICIIA CTATHH.

Marepuanbl, HE COOTBETCTBYIOLIHE MPEIbSIB-
JICHHBIM TPeOOBAaHUSIM, K PACCMOTPEHHIO HE MNPH-
HUMAIOTCS.

Pemienne o myOnuKanuy NMPHHUMACTCS Peak-
LIMOHHOW KOJJIETUEHN JKypHaia.
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Summary: The article is devoted to the research of the morphology of traditional architectural-spatial systems and the
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rendered. The distinct differences between the investigated population and those of Central and Western Europe were
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Summary: In wood forest ecosystems Vodlozerye biodiversity aphyllophoroid fungi is studied. The data on aphyllophoroid
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TO THE HABITAT CONDITIONS
Summary: The influence of conditions of growth on size of osmotic potential (osmotality) of cells of a leaf Zostera marina
L., growing in Kandalaksha bay the White sea is investigated. The salinity of water in places of research varies from 12 up
to 22 %o S. The range of values of osmotic potential in these conditions has made 14-34 kPa. The increase in osmotic poten-
tial with increase in salinity of water has been shown. The role of osmotic potential in adaptation Zostera marina L. to con-
ditions of growth in conditions intertidal is discussed.
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Summary: The criteria of the tourist interest to the territory and technology of the semiautomatic designing ecological routes
are discussed. It is offered the objective features of terrain attraction (the biodiversity, landscape, monuments, etc.) to trans-
form in «indexes to desirability» for each tourist group. Then estimations of the attraction for each unit of the territory (per
ha) are generalized. The map of tourist priority is built on this base. This map is used for laying routes on the most interest-
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WHITE SEA - ARESERVE OF THE DEVELOPMENT OF AKVAKULITURA IN KARELIA
Summary: Possibility of the use are discussed in article for development Akvakulitura in Karelia never use fresh reservoir
and mainly water resource White epidemic deathes. For organization fish tank Akvakulitura on White sea is offered 3-h
stage zonal system of its operation. The Offered complex action directed on conservation natural quality water ambience,
used in tanks fish-breeding.
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REPRODUCTION OF CLETHRIONOMYS GLAREOLUS SHREB. IN KARELIA
Summary: The period, dynamics and peculiarities of reproduction of bank vole inhabiting at the limit of its range in Karelia
were considered.
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EFFICIENCY OF SHUNGITE'S USING IN DIETS OF BROILERS
Summary: The unique Karelian natural mineral shungite is widely used in the industry, metallurgy, building, medicine.
There were some attempts to use shungite as additives are known at feeding of animals, however scientific bases of its
application in animal industries, in particular in poultry farming, are not fully developed. Meanwhile serious scientific
and practical interest researches on use in feeding of broilers shungite, as source macro and microcells represent, preven-
tive maintenance means mycotoxicosis (fungoid illnesses) and «fodder» stresses, the carrier sorption properties, as ton-
ing up, possessing antihistamine effect, the factor.
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INVESTIGATION OF THE BIOGENETIC APATITE STRUCTURE OF TEETH TISSUE OF EU-

ROPEAN ELK
Summary: The basic of mineral component of the teeth tissue of European elk is the calcium deficient carbonated hydroxyl
apatite. It was investigated by X-ray methods. The size and concentration of the pores correlate with the presence of the heavy
metals in the soil and the investigate samples.
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OT penakuuu

POCCHUICKWI NHAEKC HAYYHOT'O IIUTUPOBAHMSI:
HHCTPYMEHT /1151 OLIEHKH HAYYHOM JesiTe/IbHOCTH
N MEXaHU3M MMPOABUKCHHUS HAYYHBIX KYPHAJI0B

YBAKAEMBIE ABTOPBI U YUTATEJIA ’KYPHAJIA
«YYEHBIE 3ATIMCKH NETPO3ABOJCKOI'O
I'OCYAAPCTBEHHOI'O YHUBEPCUTETA» !

Bo BceM Mupe OZHMM U3 KIIOUEBBIX IOKa3aTesed ais
OIICHKH paOOThl OTICILHBIX HCCICAOBATEICH W HAyYHBIX
KOJUIEKTUBOB, BIMSHHUS Ha Pa3BUTHE HAYKH, OIMpeeeHUs
Ka4eCTBa UCCIICIOBAHUN CIY>KUT MHJIEKC IIUTUPOBAHUS aBTO-
pOB M UMMaKT-(hakTop KypHana (Kak CpeHUN MOoKa3aresb
IUTHPYEMOCTH €T0 aBTOPOB). BeanumHa MHaeKca ITUTHPOBA-
HUSl OIPENENSIeTCS KOJIUYECTBOM CCHUIOK Ha IyOJUKAIMIO
aBTOpa B APYTUX MCTOYHHMKAX. J{JI1 KOPPEKTHOTO OIpenerie-
HUS 3HAUMMOCTH HAYYHBIX TPYJIOB BaXXHO HE TOJIBKO KOJIHYE-
CTBO CCBUIOK, HO U Ka4eCTBO CaMHX CChUIOK. Ha cTarpro Mo-
KET CCHUIAThCS aBTOPUTETHOC W3JaHWE WU TOMYJISPHBIN
WUTIOCTPUPOBAHHBIN  €XKEHENEIbHUK. 3HAYUMOCTh TaKUX
CCBUIOK pa3zHas. J{s pemreHus: mpoOieMbl OpeesIeHus 3Ha-
YHMOCTH IEPUOAMYESCKOTO U3/IaHUs pa3pa00TaH CBOM MHJIEKC
UTHPOBAHNUA — MMIAaKT-(hakTop. B mHAekce muTupoBaHUS
3aMHTEPECOBAHBI BCE T€, KTO HMMEET OTHOIICHHWE K HayKe
1 00pa3oBaHuio: 1) YueHble ¢ MOMOIIBIO WHACKCA ITUTHPO-
BaHUS OTCIICKHMBAIOT TEKYIIYIO aKTyaabHyl0 OHONIHorpaduio
pabor 1o cBoeii Temaruke. 2) UMHOBHUKH, YUHTHIBAsS WHICK-
CBHI IIUTHPOBAHNS, TIPUHUMAIOT PEIIeHHE O BbIAENeHUH (Hu-
HAaHCOBOW NOIJEPKKU AJIsI UCCIEAOBATEIIbCKOW AEATEIbHO-
CTH OT/ICIIBHOTO YYEHOTO MJIM HAyYHOro KOJUIeKTHBa. 3) An-
MUHHCTPATOPhl YHUBEPCUTETOB U HHCTUTYTOB HA OCHOBAHUU
nokaszarejieil UTHPOBaHUA U 00beMa OIyOIMKOBAaHHBIX pa-
00T ompenmesaioT pasMepsl (PUHAHCOBOTO BO3HATPAKICHUS
CBOUX COTPYAHUKOB. 4) U3narenu HaydyHON TUTEPATyphI, HC-
MOJIB3ysl UMITaKT-(aKTOPHI JKypHAJIOB, OIIEHWBAIOT Ka4eCTBO
W3JIaHUH, UX aBTOPUTET M BOCTPEOOBAHHOCTH KaK HAYIHOTO
MPOYKTA.

OenepaabHOEC areHTCTBO MO0 HayKe WM MHHOBAIUSIM Mu-
HHUCTepcTBa oOpa3zoBanus U Hayku PD u Hayunas snextpoH-
Has OWOIMOTEKa 3aHMMAIOTCS peanm3alued mpoekra «Pasz-
paboTKa CHCTEMBI CTATHCTUYECKOTO aHallu3a POCCUHCKON
HayKd Ha OCHOBE JAaHHBIX POCCHUHCKOTO HHJEKCAa HAay4yHOTO
uutupoBanus (PUHLI)». PUHIL — 310 cnenmanu3upoBaHHas
0a3a JaHHBIX 110 POCCHICKHM HayYHBIM NEPUOJUYSCKUM W3-
JAHWSIM, cOo3ZlaBaeMasi Ha OCHOBE MHJEKCHPOBAHUSA OWOIHO-
rpa)MYecKUX OMUCAHUN CTaTel, aHHOTAIUK WK pedeparos,
a TakXe TPUCTATEHHBIX CCBHUIOK LIUTHPYEMOH JHUTEpaTypHl.
baza ocHamena MOIIHON TMOMCKOBOW CHCTEMOM, CITOCOOHOMN
peann3oBaTh MOMCKOBBIE 3alpOChl PAa3IUYHON CIIOKHOCTH.
brnaromapst 3ToMy TpOAYKTy MOXKHO TOJy4YaTh TOYHBIC JaH-
HBIC 110 WHJICKCY ITUTHPOBAHUS aBTOPOB M MMITAKT-(haKTOpam
JKypHAJIOB.

JKYPHAJI «<YYEHBIE 3ATINCKH NETPT'Y» BKTIOYEH
B POCCHIICKHI NHIEKC HAYYHOT'O IIUTHPOBAHUSI
(PMHII) B MIIOJIE 2008 TOJIA.
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