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®U3UKA ATOMHOTO SAPA U DJIEMEHTAPHbLIX YACTUL

HeumpuHo —
kAwY Kk 3aragkam BceaeHHOU?

IO.T'KygeHko

polleyHas HEUTPAAbHAA 4aC-

THULA U3 KJI4CCa JIENTOHOB —

HEUTPUHO — CaMasd 3arajou-
Has U3 BCEX IEMECHTAPHBIX 4YdC-
Tul,. Hedrpunnag ¢dusuka 3a
CBOIO €lI€ [JOBOJIBHO KOPOTKYIO
HUCTOPHUIO (HA4aly KOTOPOM I10JIO-
sKua runoresa B.ITayau B 1930 1)
YK€ HEOQHOKPATHO ONPOBEPTaIa
YCTOABUIMECS NPUHLUIBL U 0430-
Bbl€ IOHATUA MUKpomupa. Ilo-
CJIE€JHUM APKUM PE3YIBIATOM CTa-
JIO OTKPBITHE OCUMWIIALUMNA HENUT-
PUHO, O3HAYAIONIEE, UTO HEUTPHU-
HO PA3JIUYHBIX ITOKOJEHUU (ApO-
M4TOB) CMemuBaTCsa. OCuuiI-
JAUUU HEUTPUHO HEBO3MOXKHBI
B CTaHpapTHOU Mojenu (PU3UKHU
3JIEMEHTAPHBIX 4aCTUL, KOTO-
pasg MOCTYJIUPYET, YTO CYMIECTBY-
I0T TPU HOKOJIEHUs O€3MaCCOBBIX
AKTUBHBIX (Y44aCTBYIOIIUX B CJd-
6BIX B3AUMOJACHUCTBUAX) HEUTPHU-
HO: 3JIEKTPOHHOE V., MIOOHHOE V,
U TAy-HEUTPUHO V.. Pacnpocrpa-
HAACH CO CKOPOCTBIO CBETA, OHU
HE MOTYT MEHATD CBOM 4POMAT, T.€.
He cMemuBaTcd. Kaxgjomy noko-
JIECHUIO-apOMaTy HEUTPUHO COOT-
BETCTBYET CBOE AHTUHEHUTPHUHO.
Hanuuue OCUM/UIALMIA, 3aKII0Ya-
Ioleecsd B IEPUOAUYECKOM IIepe-
XO/1€ AKTUBHOTO HEUTPUHO OJHO-
I'O THUIA B YACTULY JPYIOro THIId,
O3HAYAET, YTO MACCHI IIOKOS HEUT-
PUHO HE pPaBHBl HYJIIO, XOTA
1 OYE€Hb MAJIbl, 4 KAXKAAd 4aCTULA
(JIEKTPOHHOE, MIOOHHOE M Tay-
HEUTPUHO) — JIMHENHAI KOMOU-
HALUs TPEX MACCOBBIX COCTOS-
Hui. Upes 0 BO3MOKHOCTU CMEHDL
HEUTPUHO CBOEI'O TUIIA, BBIABUHY-

© Kynpenko IO.T, 2017

FOpuii I'puzopvesuu Kyoenxo, npogpeccop,
00KMOp PUSUKO-MAMEMAMULECKUX HAYK,
3a6e0y1uutl 0moensom QPuU3UKU BbLCOKUX
aHepeuti Hncmumyma A0epHbLX UCCLed06d-
Hutl PAH. Obanacme HayuHoLX uUHmepecos —
PusuKa snemenmapHoLx Hacmuy, Helmpun-
Has pusuKa.

KnroueBsie CI0BA: HEUTPUHHBIE OCIIUUIAIINN, SKCIIEPUMEHTEI C JUIMHHOU 6a30H,
CMEIIMBAHNUE KBAPKOB U HEMTPUHO, MACCHI HEUTPUHO, CP-HapymeHue, 6apuoHHast
acuMmmeTpus BeeneHHorn.

Key words: neutrino oscillations, long baseline experiments, quark and neutrino mixing,
neutrino masses, CP violation, baryon asymmetry of the Universe.

Ttasg B.M.Ilontexkopso B 1957 . [1, 2], 6blIIA 3KCIEPUMEHTATBHO MOJ-
TBEPAK/JEHA B IKCIIEPUMEHTAX C COTHEUYHBIMH, ATMOC(PEPHBIMH, PEAK-
TOPHBIMU M YCKOPUTEIbHBIMA HEUTPUHO, 4 PA6OTHL, B KOTOPBIX ObLIN
OTKPBITH OCHWJUIAIIUYU COTHEYHBIX U ATMOC(HEPHBIX HEUTPUHO, YIOCTO-
nnnuck Hobenesckon npemun B 2015 1. [3, 4]. O6 UCTOPUU 3TUX UCCIIE-
JOBAHUH, KAK OOBIYHO, MOXHO OBIJIO IPOYUTATD B CBOE BpeMs U B «IIpu-
poxne»*. 3neCh Ke MOUAET PEYb O HOBBIX SKCIIEPUMEHTANbHBIX PE3Y/IbTA-
TaX, MOJYYEHHBIX B YCKOPUTENbHBIX HEUTPUHHBIX 9KCIEPUMEHTAX, KO-
TOPBIE MOI'YT NPUOIU3UTL HAC K PA3rafKaM TaMH BOZHUKHOBEHUA U CY-
LIECTBOBAHUA BCEIEHHOI.

CMewmnBaHMe KBApKOB U HEMUTPUHO

Henb3s ckazarpb, 4T0 CTaHAapTHAA MOJEIb COBCEM HE IIPUEMJIET CMEIIN-
BAHMA YACTHUI] — OHO NPEAYCMOTPEHO TaM JIJIl KBAPKOB, «<KMPIUYMKOB»,
13 KOTOPBIX CJIOKEHBI aIPOHBL. MaTEMATUYECKUM 0O6PA30M TAKOTO CME-

* Iepumetin C.C, Kyoenxo 0.1 JTaypearst HobeneBckoit npemuu 1o ¢gpusuke 2015 roga —
AMaggonans, TKampkura // lpupona. 2016. T.1. C.59-65.

OPHPOJA « NeG « 2017




DPUIUKA ATOMHOTIO SAPA U JIEMEHTAPHbLIX YACTHUL

HIMBAHUS COCTOSAHUN CIyXUT Marpuna Kabéub6o—
Kobasmu—Mackasa (Cabibbo—Kobayashi—Maska-
wa, uwin CKM), 3J1eMEHTB KOTOPOH — 3TO KO3(d-
(pUIIUEHTHI 11 COOTBETCTBYIOMUX JIMHEHUHBIX KOM-
6uHanui. B cBoe Bpems OBLJIO MOKA3aHO, YTO HAPY-
menue CP-ueTHOCTU™ B C/126BIX IPOLECCAX C yUACTH-
€M KBAPKOB MOJXKET OBbITb OOBACHEHO HAJIUYUEM
B CKM-marpuie KOMIUIEKCHON (da3bl. Kak B 1973 1.
nokazanu M.Kob6asmu u K.Mackasa, Jad TOSIBICHUS
KOMIIEKCHON (Pa3bl HEOOXOAUMO CYUIECTBOBAHUE
TPEX MOKOJIEHUN KBAPKOB.

TakuMm 06pa3oM, OTBETCTBEHHOCTb 34 Hapylle-
Hue CP-cummerpuu CraHjapTHAsS MOJEJIb BO3Jara-
eT Ha CP-HeueTHYIO (Pa3y Ocxy, BEJIMUYMHA KOTOPON
~70°. Marpuna CKM aBigeTcsa JUaroHaJbHOM U UME-
€T CAeAyIomunl Bua**:

098 02  0.004
Vo ~| 02 098  0.04 |. (1)
0007 004 1

HanoMHUM, 4TO IOLOOHBIE TUHEHHbBIE KOHCTPYK-
LUU MOXKHO COCTABJIATD JIMIIb U3 YACTUL, UMEIOIUX
Mmaccy. ITockonpky B CTaHAAPTHOU MOJENIU HEUTPU-
HO — YaCTUIBI 6€3MACCOBBIE, UX CMEIMUBAHUE HEBO3-
MOXHO, ¥ COOTBETCTBYIOMIEN MATPHUIILI B IIPUHIIUIIE
HeT. HO mocie 3KCIHEepUMEHTAIBHOTO HAOJIOCHUA
OCHUJUIAIUI HEUTPUHO CTAJO SICHO, YTO 6€3 Hee HE
OOOUTHUCh, U NPUILIOCh BHIUTU 32 mpejensl CTaH-
JAPTHOM MoJenu. Takas MaTpuiia s HEUTPUHO HO-
cut uma I[lontekopso—Maku—Haxkarasa—Caxara
(Pontecorvo—Maki—Nakagawa—Sakata, nim PMNS).
CMemuBaHuE TPEX TUIOB AKTUBHBIX HEUTPHUHO V.,
Vi U Vi 4 TAKXKE UX AHTUHEUTPUHO, KOTOPBIM OTBE-
YaI0T MACCOBBIE COCTOSAHUA V; (C MACCOM M), Vv, (M)
U V3 (M;s), COOTBETCTBEHHO, XaPAKTEPU3YETCA CIEAY-
IOMMMU [IapaMeTpaMu™**: pasHoOCTbIO KBAJPATOB
MacC Ami, = m; — mi U Ams = mi— m;, TPEMs yIIaMu
CMEIIMUBAHUA, 4 TAKXKE MMOTCHIMUAJIBHO BO3MOXHOI
CP-HedeTHOU (PA30H dcp, KOTOPASL XAPAKTEPU3OBAIA
6Bl HAPYIMIEHUE KOMOMHUPOBAHHON 3aPAJOBO-IIPO-
CTPAHCTBEHHOU YETHOCTU B JIEITOHHOM CEKTOPE,
€CJIM TAKOBOE CYIIECTBYET. YO 01, OIIUCBHIBAET CME-
MIMBAHUE MEX/Y IIEPBBIM U BTOPBIM MACCOBBIMHU CO-
CTOAHUSAMHU, YIOJN 0,5 XAPAKTEPU3YET CMEUIUBAHUE
MEX/y MACCOBBIMU COCTOSHUSAMU 2 U 3, U yIOJI O3
OIpeensaeT CMEMUBAHUE MEXAY MACCOBBIMU COCTO-
aHuaMu 1 u 3.

* CP-cummerpust, win CP-4eTHOCTD, — 3TO NPOU3BeAeHUE (KOMOM-
HalMsA) — JABYX JUCKPETHBIX CUMMETPHIL: 3aPAJI0BOIO COIPSKE-
Hus C, IPEBPAIIAIONICTO YACTUILY B €€ AaHTUYACTHUILY, U IPOCTPAH-
CTBEHHOI YETHOCTH P, KOTOpast MEHAET 3HAK KOOPAUHAT YACTHULIbL
Ha IPOTUBOIOJIOKHBIIN, WIH, [PYTUMU CJIOBAMH, IEPEBOSUT YACTH-
11y B 3€PKAJIbHBIA MUP.

** 31ech PUBE/ICHBI A6COMOTHBIC 3HAYCHUS MATPUIHBIX 3/ICMCH-
TOB, (pa32 O kv HE BIMAET HA 3TU BEIMYUHBI, €€ BK/IAJ, YPE3BBIYATHO
ML Marpuia NpakTUYECKU JAUArOHAIbHA (JIBA PA3INYHBIX HaU-
MEHBIIINX 3JIEMEHTA U3MEPEHBI C HE OYEHb XOPOUIEH TOUHOCTBIO).
*** TToppo6ree 06 atom cM.: Kyderxo FOI. HeittprusHas prsrka:
roj yriia cmensanus 0,5 // Ipupoma. 2012, Ne11. C3-13.

W3 nayyeHusa OCHWUIALIUNA HEUTPUHO BBITEKAET
(PyHAAMEHTANIBHBIA PE3YJIBTAT, UYTO BCE TPU YIJIA MAT-
pursr PMNS [6]

0.85 054 0.16
VPMNS ~ 035 062 072 (2)
040 059 0.70

HE PABHBI HYJIO U GJIM3KHU 10 BETMYUHE, B OTIUYUE OT
CKM-MaTpuIIbl, ONMUCHIBAIOMEH CMEMIUBAHUE KBAPKOB
(1 CKM-MaTpuIbl 3HAYCHUA CUHYCOB YIJIOB CMCIIH-
BAHUS UMEIOT BEJIMUUHBL: SinB,, = 0.22; sinB,; = 0.041,
sin@;; = 0.0037, T.e. sinB,; << sind,; << sind;, << 1, B cay-
yae PMNS-MaTpULbI €€ 3JIEMEHTHI $inb,, = 0.57, sind,; =
=~ 0.71, sin®,; = 0.16 — BEIMYUHBI OJHOTO MOPS/IKA).
Marpuna PMNS, kak u marpunia CKM, uMeeT CTPyKTY-
PY 3 X 3 U TOXKE MOXKET BKIIOYATDb B CEO1 KOMIUIEKCHBIE
3JIEMEHTHI (YIOMAHYTYIO BblmE (pazy), T.e. CP-uer-
HOCTb MOJKET HAPYHNIATBCSA W B JIEMTOHHOM CEKTOPE,
KaK M KBapKOBOM. ITapamerp fApnckor J [7], xapakre-
pusyiomuit CP-napymenue B CTaHZAPTHON MOJENIH,
3/1eCh UMEET CJIEAYIOMUHI BUJIL:

J&™ = c0801,51n0,,C08%0,;51N0,5€080,;5110,;51N8¢. (3)

Tak KaK BCE TPU yIIa CMCHIMBAHUS OTIHYHBI OT HYJIS,
KaK U B KBAPKOBOM CEKTOpPE, TO /& # 0, ecin 8¢p # 0, HO
B mepBoM ciyuae /& =0.035s5in8», @ BO BTOPOM —
G ~3-107. Y4uTBIBAS, YTO MAPAMETPHI CMEIMIHBAHUS
HENUTPUHO [JOBOJBHO Benuku, CP-mapymenue B Jel-
TOHHOM CEKTOPE MOKET OBITh JOBOJABHO OOJbIIUM. Ta-
KUM 06pPA30M, UCCICJOBAHUE HECHTPUHHBIX OCIIH/LIS-
[[UI CIIOCOGHO IPUBECTH K OTKPBITUIO HOBOT'O UCTOY-
HUKa Hapymenus CP-cummerpun. [louemMy 310 O4€Hb
BAKHO U IIPUBJIEKAET K ce6e OONbIIOE BHUMAHUE?

bapuoHHasa acummeTpua BceneHHon

CornacHo OOMENPUHATON CPEAU KOCMOJIOTOB TOUKE
3peHUsA, COBPEMEHHAA BcCejleHHAs BO3HUKIA B pe-
3yJbrare boabmoro B3puBa, BO BpEMA KOTOPOI'O 4aC-
TUIIBl, AHTUYACTHUIIBl U (POTOHBI POK/JAIUCH B OJJUHA-
KOBOM KoJinuyecTBe. OIHAKO B CerojHsaImHuen Beenen-
HOHU 4HTUBELIECTBO OTCYTCTBYET: €CTb OAPUOHBI
(IPpOTOHBI MU HEUTPOHBL), HO HET AHTUOAPUOHOB, YTO
CTAJIO CJIEJICTBUEM MHU3EPHOIO NPEOo6/IaJaHud Iep-
BBIX H4Jl BTOPBIMU HA PAHHEN CTAJUU:

M ~ 10710’ (4)

Ny + N3
4 OTHOLIEHHUE YuCIa 6APUOHOB K 4UCIy OTOHOB pe-
JINKTOBOT'O U3JIy4EHUs COCTABJIACT BEJIMUYUHY

Ny
N,

MHayge roops, Ha KOK/JbIH 0ApUOH NPUXOAUTCS IIPU-
MepHO 2107 poToHOB € 3Hepruen ~3-10 3B (Temrie-
parypa 2.7 K). ITouemy B IpOL,€CCE IBONIOLUU «BbIKH-
JI0> HEMHOT'O BEIECTBA (OAPHUOHBI) U UCYE3NI0 AHTH-
BEMECTBO (AHTUOAPUOHBDI)? YTO MOCIYKUIO UCTOYHU-
KOM 0apUMOHHOU ACUMMETPUM B paHHEU BceneHHOH,

n="" 610 (5)
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KOTOpad 34KJII0YaIaCh B TOM, 4TO
Ha 10 MIp/ ap KBapK—aHTUKBAPK
NPUXOJUICSA OJUH JIUITHUH KBAPK,
KaK BUJJHO M3 BBIpAKEHUA (4). DTO
OfiHA U3 (PYHJAMEHTAIBHBIX IPO-
61eM, pemeHne KOTOPOH IMOKa He
Hanjgeno. Hanirtu orser B pam-
Kkax CTaHZAPTHON MOJEIU HE yJa-
erca: uMeromerocsa CP-napymenus
B KBAPKOBOM CEKTOPE HEJLOCTATOY-
HO, €ro y4eT JAeT Mg OTHOLIEHUS
M Benuuuny ~ 107, yro Ha 10(!) no-
PAAKOB MEHBIIE HAOMIOAeMOH (5).
(DTO CBA3aAHO C MAJOCTHIO MACC
KBADKOB II0 CPABHEHUIO C Xa-
PAKTEPHBIM MACIITA60M MIKAJIBI
3JIEKTPOCIAO60TO B3AMMOJICUCTBUS
100 I'sB.) Brionne BEPOATHO, 4TO
3arajjka 6apUOHHON ACUMMETPUU
MOX€ET OBITb pa3rajjaHa ¢ IOMO-
MbI0 HEUTPUHO, €CIU B HEUTPHUH-
HBIX OCHWIIALUAX O6ygeT 0OHapy-
skeHo CP-napymenune. Huxe Kpar-
KO pPacCMOTPHUM, KAKHE UId 3TOU
HaJIEXK/Ibl €CTb OCHOBAHUA.

Manyio Maccy HEUTPUHO HE
VAA€TCd IOJYYUTb 4YEpPEe3 MeXa-
HU3M Xurrca B CTaHZAPTHOA MO-
Jeu; I IIPEOJOJIEHUA 3TOH IIPO-
671€MBI, OYEBUJIHO, TPEOYETCH pac-
MIMPEHUE MOJEIN U IIPUBJIEUEHUE
JPYIrUxX MEXaHU3MOB, 4 BO3MOXHO,
1 HOBBIX uacrtul,. Cirepyer orme-
TUTb, YTO BCE 3aAPSIKEHHBIE (Pep-
MHUOHBI (YaCTULBI CO CIIMHOM /)
ABIAIOTCA TAK HA3BIBAEMBIMU M-
PAKOBCKMMHU YACTULIAMH, A KO-
TOPBIX YACTULA HE TOXIAECTBECHHA
anruvyacruye. Helrpuno (roxe
(pepmuoHb, COUH '/,, HO HEUT-
panbHBIE, JJNEKTPUYECKUN 3aAPA]
paseH 0), MOTYT OBITb JIUPAKOB-
CKMMHU WIM MAMOPAHOBCKUMH Ua-
cTunaMu. Bo BTOpoM cilydae HEH-
TPUHO = AHTUHEUTPUHO, U OT-
JIUYNE MEXKAYy HUMU COCTOUT TOJIb-
KO B 3HAYEHWUU MNPOEKIUU CIIMHA
Ha HANPABJIEHUE UMIIYIbCA, KOTO-
pO€ HA3BIBAETCA CHHUPAIBHOCTLIO.
CHupanbHOCTb HEUTPUHO pPaBHA
-1 (mampasjeHue CIUHA NPOTH-
BOIIOJIOKHO HANPABICHUIO HM-
IIyJIbCA), 4 CHUPAIBHOCTb AHTU-
HEUTPUHO paBHa +1 (06a Hampas-
JIEHUA COBNAAAIOT). be3amaccosbie
HEUTPUHO MMEET TOJBKO JIEBYIO
CHUPAIBHOCTL (—1), 2 AaHTUHEUT-
PHUHO — TOJBKO Impasyio (+1).
Jns 6€3MaCCOBLIX HEUTPUHO CIU-
pPalbHOCTh BO BCEX IMPOIECCAX

CTPOTO COXPAHAETCA. MACCUBHBIE HEMTPUHO MOIYT UMETH KdK JIEBYIO,
TaK U IPABYIO CIUPAJIBHOCTD (BEPOSTHOCTD TOI'O, UTO HEUTPUHO C MAC-
COH m U 3Hepruen E UMEET HE JIEBYIO, d IPABYIO CIUPAJIBHOCTD, IIPOIIOP-
LMOHA/JbHA OTHOUIEHUIO MACCHL K 3HEPIUN).

OnuH 13 HauboJjee UHTEPECHBIX MOJXON0B OOBACHEHUA MAIO MaC-
CBl HEUTPUHO — MOJIEJIb Ka4yesen (See-saw), KOTOPad NPEIAraeT pac-
mupenue CTaHAAPTHOM MOJEH 34 CUET JOOABICHUS TSLKENBIX (C Macca-
Mu 10 10" I'3B) MalOPAHOBCKUX HEUTPUHO, OOIAAAIOMMUX IPABOI CIIU-
panbHOCTBIO. KpoMe 0OBbACHEHUA MAJIOCTU MACC HEUTPUHO, B 3TOU MO-
JI€JIN BO3HUKAET MIPOCTOE U 3JIETAHTHOE OObACHEHNE OAPUOHHOHN ACUM-
METPUU YEPE3 MEXAHU3ZM JIENITOI'EHE3HUCA [8], B KOTOPOM IIPEIIONATAET-
cs, 4T0 CP-HEUETHBIE PACIIA/Bl TSKEIBIX HEUTPUHO MOT'YT OBITh UCTOY-
HUKOM JIEITOHHOW ACUMMETPUM B paHHeNU BceseHHOI. JlenTOHHAA
ACUMMETPU 34TEM YACTHUYHO NIPEBPAMACTCA B OAPUOHHYIO C HApYyIIE-
HHUEM CYMMAapHOTO (6apPUOHHOTO + JIENTOHHOTI'O) YUCAa. XOTS B HACTOSA-
hiee BpeMs JOMUHUPYET IPEJCTABICHUE, UTO IIPAMOU CBA3U MEXAY BO3-
MOXHBIM CP-HapymeHueMm Ipu HU3KUX 3HEPIUAX B HEUTPUHHBIX OC-
DUIIANUAX 1 CP-aCUMMETPHUEN B PACIA/IAX TAKEIBIX HEUTPUHO B PaAH-
Hel BceneHHoM HeT, B pjie TEOPETUUECKUX MOJETIEN BCE JKE IIpeIara-
I0TCA MEXAHU3MBl, B KOTOPBIX YCTAHABIUBAIOTCH CBA3U MEXAY ITUMU
ACUMMETPUAMU. 3LECH CIEAYET €lle Pa3 OTMETUTD, YTO HEUTPUHHAA PU-
31MKa — HEOOBIYaNMHO UHTEPECHAA 00NIACTh, B KOTOPOU OOMENPUHATEIE
NIPEACTABICHUS U TEOPETUYECKUE MOJEIU HEOAZHOKPATHO IIE€PECMATPU-
BAJIUCh 6J1aTOAPAd HEOKULAHHBIM 3KCIIEPUMEHTATbHBIM PE3YIBTATAM.

OcuManAuMUN YCKOPUTENbHBIX U PEAKTOPHbIX HEUTPUHO

PaccMOTPUM HECKOJIBKO BBIPAKEHUH, OMUCHIBAIOMUX OCIIUUIAIIUN YCKO-
PUTENBHBIX U PEAKTOPHBIX HEUTPUHO. BeipakeHue /s BEPOATHOCTH TIe-
PEXO/I0OB MIOOHHBIX HEUTPHUHO B 3JIEKTPOHHBIE V,—>V, B CIy4de TPEX THUIIOB
YACTHI] ¥ UX PACIPOCTPAHEHUS B CPE/IC BBIIJISIUT CIIEAYIONIUM 06PaA30M:

1.27Am;,L
PV, > V) = sinlzelicosle“sinl(%) -
$in20,,8in20,; 1.27Am7,L . 1.27AmiLL
— - 2 i -+
25in6,, ( 3 )sin?20,;sin( £ )sinder
+ (CP-even term, solar term, matter term), (6)

e L — paccrosnue (KM), KOTOPOE MPONETAET HEUTPUHO OT UCTOUHUKA
JI0 IeTeKTOPa, E — 3ueprud nHentpuno (IsB). HekoTopeie unensl Beipaxe-
Hus (6) B IBHOM Bujie He mpuBeacHb: CP-even term 0603HAYACT BKIA
CP-4eTHOTIO WiI€HA B BEPOATHOCTD IIEPEX0/A, solar term — BK/IAJ OCLIUII-
JAOUA C IapaMeTpPaMy, XaPAaKTEPHBIMU I OCLWJUIALMUIN COJHEYHBIX
HEUTPUHO, A matter term oTpaxaeT 3QHEKT IPOXOKACHUA HEUTPUHO Ue-
pe3 BEMECTBO, HAIPUMEP 3EMIIO. 11 BEPOATHOCTH OCIWLIALUI MIOOH-
HBIX AHTUHENTPUHO B NEKTPOHHBIE AHTUHEUTPUHO BTOPOI WIEH BbIPA-
xKeHwus (6) MeHsET 3HAK. KpoMme TOro, mpu nmepexojie OT MIOOHHBIX HEHT-
PUHO K MIOOHHBIM AHTHHEHTPUHO MEHAET 3HAK U BKJIAJ B BEPOATHOCTb
OCHWIIALUI OT 3(P(HEKTA NPOXOXKIEHUS UEPE3 BELECTBO — TAKUM 0Opa-
30M, OH UMUATHUDPYET 3(PppekT CP-HapymeHus (HAaIOMHUM, YTO NOCAEAHUN
BO3HHUKACT, KOraa sinfc, # 0). M3 Boipakenus (6) CIEAyET, YTO JOMUHU-
PYIOIIMM BKIQJIOM B BEPOSATHOCTh OCHMJUIAIIMM OKA3BIBAETCA YJIEH, IIPO-
NOPLUMOHAIBHBIN $in’20,; (1I€epBas CTPOKA); 3AMETHBII BKJIAJ] TAKXKE JJA€T
CP-HeYeTHBIN YIeH, KOTOPBIM MEHAET 3HAK C «—» HA «+»> IIPU IIEPEXOJIE OT
HEUTPUHO K AHTHUHEUTPUHO. BenuunHa yriaa 6,;, KOTOPYIO MOXHO W3-
BJICYb U3 U3MECPCHUS BEPOATHOCTHU (0), 3ABUCHUT OT 3HAYCHUS S¢p, A TAKKE
OT TOr'0, KAKasg MEPAPXUA MACC HEUTPUHO PEATU3YETCA B IPUPOJE: HOP-
MaibHaA (M5 > m,) WA UHBEpCHAA (M5 < m;,). [lepBoe yKa3anue Ha HEHY-

OPHPOJA « NeG « 2017




DPUIUKA ATOMHOTIO SAPA U JIEMEHTAPHbLIX YACTHUL

JIEBOE 3HAYEHHUE YIIA 6,3 OBIIO IOJYYEHO B YCKOPUTENHHOM 3KCIIEPHUMEH-
Te ¢ AnuuHon 6ason T2K [9, 10] B 2011 1.

BripaxkeHue 11 BEPOATHOCTH OCLIMJUIALIUN PEAKTOPHBIX AHTUHENT-
PUHO (MCYE3HOBEHUE AHTUHENTPHUHO) BBIIVIAAUT CAEAVIONNUM 00pPa3oM
(T2 BEPOATHOCTDh PABHA CYMMAPHOU BEPOATHOCTU OCIHWIAIIAN JIEK-
TPOHHBIX dHTUHEUTPUHO B MIOOHHBIE U TAY-aHTUHEUTPUHO, KOTOPBIE
HE PErUCTPUPYIOTCA B PEAKTOPHBIX 3KCIIEPUMEHTAX M3-34 MAIOMN 3HEP-
'MW AHTUHEUTPUHO):

1.27Am} 1L
PE. - v)=1- cos4913smzzeusin2(%) -
2 2
- sinzze”(coszeusm(il'271?7””L )+ sinzelzsinz(il'zlémﬁL )),(7)

rje L — paccTosHue B METPAX, KOTOPOE MPOJIETAET HEUTPUHO OT UCTOU-
HUKA [0 AETEKTOPA, a E — aueprug HeuTpuHo (M3B). UsmepeHue Bepodr-
HOCTHU IIEPEXO/IA V. — V., KOTOPAs B OTINYKC OT BRIPAXKCHUS (O) HE 3aBU-
CcUT OT (pa3bl d¢p (OTCYTCTBYET MHOKUTEND SinOcp), TO3BOJAET ONPEJEINTD
3HAYEHME YIJIA 015 C BHICOKOY TOYHOCTBIO B PEAKTOPHBIX 3KCIIEPUMEHTAX
€ mposieTHOM 62301 0KOJO 1.5 kM. IIpn aHanM3e JaHHBIX, HAKOTUIEHHBIX
B T€YEHUE HECKOJbKUX JIET HA00PA CTATUCTUKU B PEAKTOPHBIX KCIEPHU-
menTax Daya Bay, RENO u Double Chooz, 6bl1a mojsy4eHa BEIMYMHA
sin’20,; = 0.0841 £ 0.0027(crar) £ 0.0019 (cucr) [11-13].
CP-napymenne B JIENTOHHOM CEKTOPE, €CIU TAdKOBOE CYMIECTBYET,
JOJKHO MPOABUTBHCA B OCHMUIAIIMOHHBIX 3KCIEPUMEHTAX B BUJIE PA3HO-
CTU MEX/Y BEPOATHOCTAMU OCLHWLUIALIMHA MIOOHHBIX HEUTPHUHO B 3JICK-
TPOHHBIC HEUTPUHO U MIOOHHBIX AHTUHEHUTPHUHO B 3JECKTPOHHBIC AHTH-
HENUTPUHO, 3TO caeayeT u3 Haauuud CP-HedeTHOro (BTOpOro) WieHa B Bbl-
pakenuu (6). Hampumep, 1uist CIydast OCHHULIIUI B BAKYYME ACHMMETPUS

P(v, > v - P(V, - Ami,L

ve) sin20,,
P(vy = vo) + P(V, - Vo) 4E

Sind;

I

A = ndcr (8)

JOJKHA UMETb HEHYJIEBOE 3HAYeHUE. [Ipyroit cnoco6b noucka CP-napy-
LIEHU — U3MEPEHUE C MMUPOKUM IIYYKOM MIOOHHBIX HEUTPUHO (AHTHU-
HEUTPUHO) UX OCHMUJUIAIMUA B JIEKTPOHHBIE HEUTPUHO (AHTUHENTPU-
HO) B IIEPBOM M BTOPOM OCHMUIALIMOHHBIX MaKCUMyMax. CpaBHEHHE
(POPMBI CIIEKTPOB NEKTPOHHBIX HEUTPUHO, HHTECHCUBHOCTU U II0OJIO-
KEHUA ITUX OCLUIIALUOHHBIX MAKCUMYMOB [IO3BOJIAET U3MEPUTD (pa-
3V dcp AAXKE C OJJHUM IIYUYKOM HEUTPHUHO, €CJIU UEPAPXHUS MACC U3BECTHA.
Emie oiuH METO/I — CPABHEHME /IBYX 3HAYECHUN BEJTMUYMHBI SiN‘0,5: MOIy-
YEHHOTO B PEAKTOPHBIX 3KCIEPUMEHTAX U ONPEJEIEHHOTIO B YCKOPH-
TEAbHBIX 3KCIEPUMEHTAX M3 BEPOATHOCTH OCHMIIALMUNA MIOOHHBIX
HEUTPUHO B JEKTPOHHBIC, BEIUYUHA KOTOPOU 3aBUCUT OT (Pa3bl Ocp,
KaK IMOKa3aHO B BIpaxkeHUU (0).

Mouck CP-HapyweHUa B HEUTPUHHDBIX OCLUUNNALUAX

IxcnepumeHT T2K

[TepBplil TPAMON NOUCK HAapymeHus CP-CUMMETPUN B HEUTPUHHBIX OC-
NWUIAIUAX ObUT IPOBEEH B 3KkcnepumenTe T2K (SImoHus), cxema KoTo-
poro nokaszaHa Ha puc.l. B 3kcnepuMeHTe UCIOAb3YEeTCA YUCThIN KBA3U-
MOHO3HEPTETUYHBINA ITy4OK MIOOHHBIX HEUTPUHO (AHTUHENTPUHO), I10O-
JIYUEHHBIN Ha IPOTOHHOM yckopureine J-PARC. ITMOHBI, pOXKAEHHBIE IPU
B3aMMOJEUCTBUN IMPOTOHOB C MUIIEHDBIO, PACHAAAIOTCA HA MIOOHBI
U MIOOHHBIC HEMTPUHO B TOHHEJIE UINHOI 96 M. HanpasieHue BHEOCE-
BOro (off-axis) myuka HEMTPUHO COCTABJIAET YOI 2.5° C HANIPABICHUEM
IIPOTOHHOI'O Iy4Ka. ITapamMerpbl HEUTPUHHOIO IIyYKA 4O BO3MOXKHBIX
OCHUJUIALUI U3MEPAIOTCA C IIOMOMIBIO OMMAKHETO HEUTPUHHOTO JIETEK-

Topa ND280 (puc.2), pacroyoxeH-
HOT'O Ha paccrosHuu 280 M OT MHO-
HOPOXJAIOWEN MHUIICHU. Beposar-
HOCTb INEPEXO/]d MIOOHHBIX HEWT-
PHUHO C 3HEpPruen E B 3JIEKTPOHHbBIE
IIpU NPOXOXK/JEHNU PACCTOAHUA L
OTIHCBHIBACTCST BBIpAXKEeHHEM (6).
DHEprus HEUTPUHO U NPOJIETHASL
6a3a B akcnepumenTe T2K BbIOpa-
HBI TAK, YTOOBI TOJYIUTh MAKCUMa-
JIbHYIO 4YBCTBUTEJIBHOCTb K OC-
UWIIALHAAM V, — V. B 06J1aCTH OC-
UWIIAIUNA ATMOC(HEPHBIX HEUT-
PHHO, T.€. Il PA3HOCTU KBajApa-
TOB MaCC Ami; = 2.4:10723B% KowMm-
IJIEKC OGIMKHUX HEUTPUHHBIX Jie-
TEKTOPOB, PACIOJOXKEHHBIA Ha
paccroauun 280 M OT MUOHOPOXK-
Jalomen MUIMIEHU, U3MEPAET Ha-
[IPABJICHUE, CIICKTP U COCTAB HEUT-
PHHHOIO IIy4Ka O BO3MOXHBIX OC-
WU Ua. [IposeTHas 6a3a 3KCIe-
pumeHTa cocrasiger 295 kM. B Ka-
YECTBE JAJBHETO JETEKTOPA HUC-
MOJIb3YETCA YEPEHKOBCKU JIETEK-
Top SuperKamiokande. Pasmep,
HaIpaBjIeHUE U (POPMA YEPEHKOB-
CKOI'O KOHYC4 OT 3aPSKEHHOU 4a-
CTUIB (MIOOHA WU 3IJNEKTPOHA),
BO3HUKINEN B PE3YIBTATE B3AUMO-
JIENCTBUA HEUTPUHO B JETEKTOPE,
[IO3BOJIAET UACHTUDUIUPOBATH
TUII 3APETUCTPUPOBAHHOIO HEUT-
puHO (MIOOHHOE WU 3JIEKTPOH-
HO€), U3MEPATb IHEPIUI0 U Ha-
NPABIEHUE MIOOHA WU 3JIEKTPO-
Ha M B KOHEYHOM HTOT€ BOCCTA-
HABJIUBATb SHEPTUIO HEUTPUHO.

Ha6op AaHHBIX C IYYKAMU HE-
TPUHO M AHTUHEUTPUHO B COOT-
HomeHnuu 50%:50% nposoaunICs
¢ 2010 mo 2016 1. Becero B geTeKkTO-
pe SuperKamiokande 6b110 3ape-
IUCTPUPOBAHO 32 3JIEKTPOHHBIX
HEUTPUHO U 4 JNEKTPOHHBIX AH-
TUHENTPUHO [14]. JoBepUTEIbHbIC
WHTEPBAJIBL JIIA 3HAYEHNI Sin‘d;
U Ocp, MONYYEHHBIE B PE3YIBTATE
AHAMM3d HAKOIUIEHHBIX JdHHBIX,
[IOK43aHbl HA4 pUC.3. AHAIU3 BbI-
IIOJIHEH JUIS JBYX BO3MOXHBIX
HEPAPXUU MACC HEUTPHUHO: HOP-
MQJIBHON U UHBEPCHOI. Kak BULHO
UX 3TOr'O PUCYHKA, B OOOUX CIIyda-
AX Hambojee BEPOATHBIM 3HA4e-
Huem CP-nHe4yeTHOM (Da3bl OKA3bI-
BAETCH Ocp = —T/2.

Hcrmonb3yda BEIUYUHY Sin6s,
HANJEHHYIO B PEAKTOPHBIX 3KCIIE-
PUMEHTAX, B KAYECTBE JJONOJHHU-
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ropa VikeHosama
1360 m

e S NN NSNS SN

R

! 295 knm !
SuperKamiokande J-PARC

Puc.1. Cxema 3akcnepumenTa T2K [9]. HeitTpuHo (aHTUHENRTPUHO), poxaeHHble HAa npoToHHOM yckopuTene J-PARC, nponetatot
CKBO3b 3eMJIt0 paccTosiHue 295 KM 1 perucTpupyetcs B YepeHKoBCKoM fieTekTope SuperKamiokande.

3 =
;- ' e 68%CL (-2AInL = 2.3)
— 90%CL (-2A InL = 4.61)
14 * NyHlee cornacue
o peakTOPHBbIE KCMEPUMEHT
a — HOpMansHas
s B Wepapxua
o’ —— MHBEpCHaRA
4] nepapxus
2 1 -
-3 T |  T T T T T T
0 0.02 0.04 0.06 0.08
sin‘g,,

Puc.3. 06nactu 3HayeHuit sin0,; U d¢ ,MONYYEHHbIE B 3KCMe-
pumeHTe T2K npu u3mepeHMAX BepoOATHOCTEN OCLMANALUNA
MIOOHHOTO HEUTPUHO (B INEKTPOHHOE HEMTPUHO) U MIOOHHOTO
QHTUHENTPUHO (B 3NEKTPOHHOE aHTUHENTPUHO). TyHKTUpPHaA
KpuBasa nOKa3biBaeT WHTepBan napameTpoB, COOTBETCTBYIO-
wuit foseputensHomy unHtepsany (CL) 68%, cniowHas kpusas
cootBetctByeT 90% CL. lMoka3aHbl pe3ynbtathl AN HOpManb-
HOW 1 WHBepCHOI nepapxuu macc. CnnowHasa BepTUKanbHas
nosoca nokasbiBaeT +1G MHTepBan 3HayeHuit sin’0,;, n3me-
PEHHbIX B PEaKTOPHbIX IKCMEPUMEHTAX.

TEJLHOT'O OIPAHUYEHUA HA YIOJI 013, MOXKHO ITOJIYYUTh
6osee y3KHE JJOBEPUTEAbHBIE MHTEPBAABL IJA Ocp.
B aTOM Ciyyae JaHHBIE TaKXKE HAWIYYIIUM O0Opa3oM
MOATOHSAIOTCS [l 3HAYEHUSA (Pa3bl OKOJIO —T/2 U CIly-
4asg HOPMAJBHON HEPAPXMUHU MACC, KAK CIEAYET U3
puc.4. Haunydmum o6pa3oM 3KCIEPUMEHTAIbHBIE
JIAHHBIE ONIMCHIBAIOTCS /LIS BEIMYUHBL &y = —1.791 pag
(=—m/2), piua koropont —2AlnL = 0 (3x1ech A — pas-
HOCTb JIOTapu(dMOB (DYHKIIUU NPABAONOLOOUS), UTO
COOTBETCTBYET MAKCUMYMY (DYHKLIMH IIPABIOIOA00HUA
1 HOPMAJIbHON UEPAPXUMU MACC HEUTPUHO. DTOT pe-
3YJIBTAT YKA3BIBAET HA MaKCUManbHOE CP-Hapymenue
B HEWTPHUHHBIX OCHWIIALMAX, WU, APYTUMHU CJIOBA-
MU, HA MakcuManpHoe CP-HapymieHue B JENTOHHOM
cekrope CraHpapTHON Mojenud. MCKIIOYUTENbHO
BAXKHO, 4TO runoresa CP-coxpanenus (8¢ = 0 uaun m)
Puc.2. BAKHUA HEMTPUHHLIA feTekTop akcnepumeHTa T2K:  HCKIIOYEHA HA ypoBHE 90% HOBEPUTENIBHON BEPOAT-
Mozens (BBepxy) U doTorpacua C OTKPHLITHIM MarHUTOM. HOCTH, 4 BETUYHUHA O¢p = 0 UCKIIOYEHA HA YPOBHE 60-
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Aonyctumetia 90% CL
— HOpMarnbHas Wepapxus
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Puc.4. [loBeputensHele UHTepBanbl Ans de. Kpusas yepHoro
L4BETa COOTBETCTBYET HOPMANbHON MEpPapxuu Macc, opaHxe-
Bas KpMBas — MHBEPCHOW Mepapxuu macc.

BNVOKHUIA feTeKTop
0.3 kT
206 cnoeB

Puc.5. 06was cxema skcnepumenta NOVA (BBepxy) u 6aux-
HWIA N fanbHNe HENTPUHHbIE AETEKTOPbI.

jee 20. Takke ciefyerT OTMETUTD, 4YTO B 9KCIIEPUMEH-
Te T2K 6BIIO TOJYYEHO YKa3aHUE (IIOKA JOBOJIBLHO
cnaboe, KaK CJIEAYET U3 PUC.4) B MOJb3Y HOPMAIbHOM
HUEPAPXUH MACC.

dxcunepumeHT NOVA
B sxkcnepumente NOVA [15], 06maa cxema KOTOPOTro
MIOKA3dHa HA PUC.5 (BBEPXY), MIOOHHBIE HEHUTPUHO,
POXIEHHBIE HA IIPOTOHHOM yckopurene B Fermilab
(CHIA), nposneralor B 3emie paccrognue 810 km u pe-
TUCTPUPYIOTCA B JANBHEM JETEKTOPE OOIEN MaCCOU
14 KT, KOTOPBIIT pACIOIOKEH HA TOBEPXHOCTH 3€MIIH.
B akcriepuMenTe UCnonb3yercs BHeoceBou (off-axis)
HEHTPUHHBIM MYYOK, CMEIICHHBI Ha yroa 14.6 Mpan
OTHOCHUTEJIBHOU LEHTPAJIBHOU OCHU IYyYKd. DHEPIUAL
MIOOHHBIX HEUTPUHO B NHUKE CIEKTPA COCTABJIAET
2 T3B, 4TO COOTBETCTBYET MAKCUMYMY BEPOATHOCTH
OCUMJIIAIUNA vV, — V. I IPOJETHON 6a3bl OKOJO
800 kM. O6a HEUTPUHHBIX JETEKTOPA (PUC.5, BHUZY) —
OKkHUM, Maccoil 0.3 KT, paCIIOJOXEHHBIN HA pac-
CTOAHNUU 1 KM OT MUIIEHU U U3MEPAIOMUI MapaMeT-
PBl HEUTPUHHOIO IIY4YKA A0 OCLUWUIALUMN, U Aajlb-
HHUII — HMEIOT OJMHAKOBYIO CTPYKTYPY, OCHOBHBIM
3JIEMEHTOM KOTOPOM CHYXNAT AYEHKA, 3aIOJHEHHAA
KUJTKAM CITUHTHISITOPOM, € cedeHueM 3.9x6.6 cm?
U JIUHOU 15.5 M B AanbHEM J€TEKTOpE U 3.9 M
B OJMXKHEM. SUEHKM PACHIONOXKEHB BEPTUKAIBHO
1 TOPU3OHTANBHO B YEPEJVIOMUXCSA CIOSX, UTO 0bec-
MIEYUBAET OOBEMHYIO KAPTHUHY TPEKOB BTOPUYHBIX
YACTUIL OT HEUTPUHHBIX B3ANUMOJIEICTBUNA. AKTUBHBIE
3JIEMEHTHI IETEKTOPOB (PKUAKUN CIIUHTUILIATOP) CO-
CTABISIOT OKOJIO 62% OT OBIIEI MaCChl IETEKTOPOB.
Pe3ynbTaTel 3TOTO 3KCIEPUMEHTA 6A3UPYIOTCA HA
CTATUCTUKE JAHHBIX IO OCHWLIALUAM V, — V. Ha-
6panHOI ¢ pespans 2014 . mo mait 2016 1. Tak xe, KaK
U B 3KkcriepuMmenTe T2K, 31eCh 0Jy4eHO yKA3aHUE HA
MakcuMmanbHoe CP-nHapymenue 8¢ = 3/2n (-n/2 B C1y-
yae T2K). OkcnepumeHT NOVA 06/1a/12€T JIy4IIEl 4yB-
CTBUTEJIBHOCTBIO K UEPAPXUU MACC HEUTPHUHO 34 CUET
6oace NIUHHON 06a3bl U 60JIEE BBICOKOU IHEPIUU
HEUTPUHO NO CPABHEHUIO C 3KcnepumeHTOM T2K|
1 €T0 MEPBBIE PE3YNBTATHI MPEJIIONATAIOT, YTO HENUT-
PUHO UMEIOT HOPMAJIBHYIO HepapxXuio Macc [15].

[llanbHenwMe nepcneKTUBbI

Kaxnx nepcnexkTusB MOXHO OXNUAATh B TOUCKe CP-Ha-
pyIIEHUA B HEUTPUHHBIX OCHMIIALUAX? Bosbmmad
BEJIMYMHA 0;; 0O0ECIEUUBACT XOPOWYIO CTATUCTUKY
B OCHMUIAIUAX V, — V. (6), HO OJJHOBPEMEHHO JIA€T
JOBOJIBHO MQJIyIO0 BEJIUYUHY ACUMMETPUU B IIEPBOM
OCIMJUIAITMOHHOM MaKcumyme Ag, ~ 10-20%, Kak 31O
creayer u3 (8). [loaromMy npoBeJeHNE U3MEPEHUN
C MHTEHCUBHBIMHM IYYKAMH MIOOHHBIX HEHUTPUHO
1 AHTUHEUTPUHO TPEOYIOT KOHTPOJIS CUCTEMATHYE-
CKUX HEOIPEJEIECHHOCTEN B UBMEPEHUU BEPOSATHOC-
TU OCLIWLIALUI Hd YPOBHE HECKOJIBKUX IIPOLEHTOB.
Ecnu paccmarpuBarh Oavskainiee 6yayiiee, npexie
BCETO CJIEAYET OTMETUTD, YTO OJ06peHa BTOpad (hasa
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skcepumenTa T2K [106], menb KOTOpo# — HabpaTh
CTATUCTHUKY C MYYKAMHU MIOOHHBIX HEUTPUHO U AHTHU-
HEUTPUHO ISl BEIUYUHB MHTEIPATBHOIO MOTOKA
IIPOTOHOB HA MuUIIeHU 20x10%. DTO IIO3BOIUT UC-
KJIIOYUTDb I'UIIOTE3Y COXpaHeHUsA CP-MHBAPUAHTHOC-
TH (8cp = 0) € JOCTOBEPHOCTBIO >3G U JJOCTUYD YYBCT-
BUTENbHOCTU K CP-HapymeHHIO Ha ypoBHE 3-40
(B 3aBUCHUMOCTH OT BEJIUYUHBI YIJId CMECIIUBAHUA 0,5)
B CJlydyde MakCuManbHoro CP-napymenusd. [Ipu aTtom
NPENOIATAETCA, YTO UEPAPXUA MACC HEUTPUHO Oy-
JET ONPENENEHd B JPYTUX 3KCIEPUMEHTAX. DKCIIE-
pumenT NOVA TpOJOKAT HA60P CTATUCTUKU C MIO-
OHHBIMM HENUTPUHO M AHTUHEUTPUHO; OXKUAAETCH,
4TO K 2022 1. 6yA€eT AOCTUIHYTA YYBCTBUTEIBHOCTD
k CP-mapymeHuio mopsajgka 26, a HEPapXuIo Macc
HENUTPUHO YAACTCH YCTAHOBUTH C JOCTOBEPHOCTBIO
>3c. Taxxe pacCMaTPHUBAETCA BO3MOXKHOCTb IPO-
JOIKEHUSA 3TOTO 3KCIEPUMEHTA.

JBa OOJBMIMX NPOEKTA, HAXOJANIUECA B HAYAIb-
HOI CTajuu, HaleJeHb Ha Nouck CP-HapymeHus
n namepenune CP-neyernon asel. B o6oux npoexrax
MJIAHUPYETCS CO3[AHUE TUTAHTCKUX HEMTPUHHBIX Jle-
TEKTOPOB, KOTOPBIE OYAYT PA3MEMAThCA TIyOOKO MOJ
3€MJIEN B UCKYCCTBEHHO CO3/aHHBIX MOA3EMHBIX IT€-
mepax. 91o skcnepumenT DUNE (CIIA) [17] u npo-
ekt T2HK (fAnonwus) [18].

[TepBbIi 6Y/ET UCIOIb30BATh HEUTPUHHBIHN TyYOK
n3 Fermilab, a ganpHuil HEUTPUHHBIN JAETEKTOP CO-
CTaBSAT YETBIPE MOAYJIA, KAKIBIA U3 KOTOPBIX B Kaue-
CTBE OCHOBHOTI'O 3JIEMEHTA MMEET BPEMA-NPOEKIIU-
OHHYIO KaMEpY, NMOMEMEHHYIO B WHAUBUAYAIbHBIN
KPUOCTAT C XKUJAKHUM aPrOHOM, KOTOPBIM OOecnevn-
BAET TEMIEPaTypy 0KoJo —186°C (0fMH U3 MOJAYJIEH
MOKa3aH Ha puc.6). O6mas aKTUBHAS MACCA YEThIPEX
Mojaysnen focTurier 40 xr. JeTeKTop HEUTPUHO OY-
JI€T PACIIOJIOKEH B IOA3EMHON naboparopuu Home-
stake B IOxHOI JJakore Ha paccrosHuu 1300 kM oT
UCTOYHUKA HEUTPUHO. DTO IMAXTd, B KOTOPOU ObLI
BBIIIOJIHEH 3HAMEHHUTBHIN XJIOPHBIN 3KCHEPUMEHT
C COJIHEYHBIMHM HeWUTpuHO PJl3Buca. [lna cospaHusd
HOBBIX 3KCIEPUMEHTAIBHBIX 3aJ0B JJIA JETEKTOPA
DUNE norpe6yercss BBIIOJHUTH CHOXKHBIEC I1O/I3EM-
Hbl€ paOOTHl, U3BJIEYD C ITTYOUHBI 1.5 KM U [IEPEBE3TU
B /IDYTO€ MECTO COTHU KHUJIOTOHH TOPHOM HOPO/BL
B 3TOM 3KCHEPUMEHTE PA3NIUYHUE MEXKJY HOPMaJb-
HOU U UHBEPCHOU UEPAPXUEN MOXKET ObITh YCTAHOB-
JIEHO Ha ypOBHE 00Oyee 5G ANd BCETO BO3MOKHOIO
WHTEPBAIA 3HAYEHUH S OT O 1O 27,

B npoexre T2HK, KOTOpHI# 6y1€T UMETD OJJUHAKO-
Byio ¢ T2K nmponernyio 6a3y 295 km u off-axis mydok
HeUTpUHO U3 yckopurend J-PARC ¢ anepruei oxosno
0.6 3B, uaymuit moy yriaom 2.5° o OTHOMIEHHUIO K Ha-
IIPABJAECHUIO IPOTOHHOI'O IY4YK4, HEUTPUHHBIN IIy4OK
IJIAHUPYETCA HAIIPABUTD B HOBBIN BOJHBIM YEPEHKOB-
ckunl gerexrop HyperKamiokande. JeTekrop cocra-
BAT [IBA IMI'AHTCKUX 6aKa (PUC.7), 3aIIOTHEHHBIX BO-
Jioit obmeit Maccoit okono 0.52 MT U pa3MEIeHHbIX
B HOBOU MOJ3EMHOH J1a60paTOPUU, KOTOPAd OYAET
CO3/1aH4a Ha TIy6HHE 0KOJIO 650 M, IPUMEPHO Ha pac-
cTosiHuU 8 KM OT jerekropa SuperKamiokande. Crpo-

Puc.6. Cxematunyeckoe u3obpaxeHue O[HOTO U3 Moayneit
(BpeMA-NpoeKUNOHHON Kamepsbl, 3aNOJAHEHHON XUAKUM apro-
Hom) akcnepumeHTa DUNE. MpumepHbie pasmepsl Mogyns: aau-
Ha 0Kono 60 M, wurpuHa 12 m, BeicoTa 14.5 M.

UTEJIBCTBO TOHHEJIEHU, TOMEIIEHUH JIJIT OUYUCTKU BOJbI
U 3KCIEPUMEHTAIBHOIO X0JuIad (IIOJOCTH) I AETEK-
TOPOB MPEAMNOJOKUTEABHO 3alMET OKOJIO MIATH JIET.
JI71s1 PETUCTPAIIUU YEPEHKOBCKOTO CBETA OT 3aPSIKCH-
HBIX YACTUI], BO3HUKAIONUX B PE3YIBTATE B3AUMO/IEH-
CTBUSA HEUTPUHO C BOJOM, B KAXKJOM JETECKTOPE OyayT
UCnoab30BaThCH 40 ThIC. (POTOYMHOXUTENEH. OXKUIA-
ercd, uro B 3akcunepumenrtax DUNE u T2HK Hapy-
meHue CP-cumMmeTrpuu OyJeT OTKPBITO C YYBCTBHU-
TEJIbHOCTBIO 60s1€ee 56 A1 70% UHTEpBAIA 3HAYCHUN
CP-nevernoit passl (6osee 86, €Cnu de = —n/2), 4 BE-
JINYMHA ¢p MOKET OBITh U3MEPEHA C TOUHOCTBIO OKO-
J10 7°. O62a 9KCNEPUMEHTA JOJIKHBI HA4aTh HA00P CTa-
TUCTUKU B 2026 1. [ToTeHIIMAJIbHBIE BO3ZMOXHOCTH 110
MOUCKY HapymeHus CP-CUMMETPUH B YIOMAHYTBIX

Puc.7. Ycranoska HyperKamiokande, cocToswas u3 aByx ve-
PEHKOBCKUX JeTeKTOPOB — TUTAaHTCKUX LUCTEPH, 3aNONHeH-
HbIX YNCTOW BOAON. YepeHKOBCKOE U3NlyyeHue perncTpupyer-
ca 6onbwWUMKU HOTOYMHOXKMUTENAMU, PACMONONKEHHBIMU MO
BCeil BHYTPEHHE NoBepxXHOCTH LucTepH. Macca BoAbl B Kax-
[oW umctepHe coctasnset 0.26 MT.
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Puc.8. Oxxnpaemas 4yBCTBUTENbHOCTb (B AMHULAX G) K Hapy-
weHuto CP-cuMMeTpUu, KOTOpas MOXKET BbITb JOCTUTHYTA B TEKY-
wux (T2K, NOVA) u rotoBawumxcs 3kcnepumertax T2HK (o6o-
3HaveH kak HK) u DUNE [21]. Takxe nokasaHa 4yBCTBUTENb-
HOCTb BTOpOI (hasbl 3kcnepumenTa T2K, koTopas 06o3HayeHa
Kak T2K-II. OueHKM YyBCTBUTENBHOCTU CAeNaHbl Ans & = —T/2
¥ HOpManbHoOI nepapxuu macc. lpepnonaraeTcs, 4To 3KCnepu-
MeHTbl T2HK 1 DUNE HauHyT Habop cTatucTuku B 2026 .

Puc.9. fetektop JUNO. LieHTpanbHblit feTekTop npeacTaBs-
eT coboit cchepy M3 akpuia, 3aN0NHEHHYIO XULKUM CLUHTUN-
NATOpoM Maccoit 20 KT, KoTopas MoMelieHa B LUCTEPHY CO
cBepxyuctoit Bogon maccont 20-30 k1. Auametp cchepbl 0KONo
40 M, anameTp 1 BbICOTA LMCTepHbl 43.5 M. CUMHTUNNALKMOH-
HbI cBeT peructpupyetca 17 Tbica4amu OTOYMHOXKUTENEN
c auameTpoMm doTokatosa 20 AIMOB U 36 ThiCAYAMU MaNeHb-
Kux oToyMHOXMTENEel ¢ fuameTpom coTokatoAa 3 Atiima.
Peructpaumsa 4yepeHKoOBCKOro cBeta B BOAE MO3BONSAET [UC-
KPUMUHWUPOBATb GOHOBbIE COOLITUS.

Boiie akcnepumeHTax T2K, NOvA, a rtaxke T2HK
1 DUNE npownnoCTpupOBaHbL Ha PUC.8.

Cresyer Takxe yIIOMAHYTb BO3MOXHOCTb YCTAHOB-
KM OJHOro u3 ABYX jaerekTopos HyperKamiokande
B IOxnon Kopee, Ha paccrognun 1100-1300 km ot
J-PARC [19]. BueoceBoit ydoK HEUTPUHO (yroa 1-3°)
n3 J-PARC ¢ aneprueit 0.8—1.0 3B B Makcumyme sHEDP-
IE€TUYECKOI'O CIIEKTPA IIO3BOJIUT IIPOU3BOAUTL [JJIA
3TON MPOJETHOM 0a3bl U3MEPEHUSA BO BTOPOM OCLIUJI-
JALMOHHOM MAKCHMYME, B KOTOPOM BennunHa CP-He-
YETHOW ACUMMETPUM B TPU pas3a OOJbIIE, YEM B IIEP-
BOM. TakuMm 06pa3oM, B 3TOM NOAXO/E OVAYT UCIOJb-
30BATHCA /IBA JAIbHUX YEPEHKOBCKUX [JETEKTOPA
(oauH B fnonuy, a BTOpou B Kopee) u oauH OMMmKHUAN
JETEKTOP HEUTPHUHO, YTO AACT BO3MOXHOCTb OJHO-
BPEMEHHO PETUCTPUPOBATD IIEPBLIN U BTOPOM OCLUJI-
JILIUOHHBIC MAKCUMYMBI. Takas KOH(UIYpALUS HKC-
MEPUMENTA C JIByMdA 0A3dAMH MOBBIIIAET TOYHOCTD U3-
MepeHusi CP-HeueTHON (pa3bl, CHUKAET 3aBUCUMOCTD
OT YPOBHS CUCTEMATUYECKUX IIOI'PEMIHOCTEN, 4 TAKKE
JAET PEAJbHBIC MIAHCHL A/ OIPEACICHUS UEPAPXUU
MaCC HEUTPUHO C YYBCTBUTEIBHOCTBIO 60Jce 6G s
BCEX 3HAYEHUI dcp.

[IpamMoe omnpejeneHue MepPapXuu BO3MOKHO
B peakTopHOM 3kcnepumenTe JUNO (Kurait) [20].
AKugrnil CUMHTUWUIAIIMOHHBIN AETEKTOP HEUTPUHO
Macco# 20 KT, KOTOPBIN NJIAHUPYETCA UCIIOAb30BATD
B 3TOM 3KCIIEPUMEHTE, II0KA34H HA pUC.9. leTeKTop
JUNO 6yzner pacnonoXeH B IMOA3EMHON 1a60paTo-
puu Ha ry6uHe Okoao 700 M, B npoBUHI UM [yaH-
ayH Ha ore Kurag. CpefiHee pacCTOAHUE OT JIETEK-
TOpPa 4O HECKOJbKUX PEAKTOPOB CYMMApPHOI MOII-
HOCTBIO OKOJIO 36 TBr cocraBur OkKoso 60 KM,
B aTOM Ci1y4yae B ClI€EKTpeE 3aPErUCTPUPOBAHHBIX AH-
TUHEUTPUHO, SHEPTUA 3HAUYUTEIbHON 4ACTU KOTO-
PBIX NPUXOJUTCA HA OCHUIIALMOHHBIN MAKCUMYM,
XAPAKTEPHBIN /I «COMTHEYHBIX» OCIHMIIALIMOHHBIX
[1APAMETPOB, BOZHUKAIOT 3aBUCAIINE OT UECPAPXUU
MACC MOJYJIAIIUHU, CBA3AHHBIE C «ATMOC(EPHBIMU»
napamerpaMmu. ECiu B JETEKTOPE yAACTCA IIOJNYIUTD
Xopoulee HEPreTudeCcKoe paspemenue ~3% Impu
3HEPIUM AaHTUHEUTPUHO OKOoJO 1 MaB, nocne Ha60-
pa CTATUCTUKHU B TEUYEHME 5 JIET BO3MOXKHO Pa3/IHU-
YUTh HOPMAJIBHYIO M HHBEPCHYIO HMEPAPXUU MACC
HEUTPUHO HA YPOBHE JOCTOBEPHOCTU OKOJIO 30.

% ok ok

OTKpBITHE OCLHUJUIAUUNA HENTPUHO CTAIO IIEPBBIM
3KCIIEPUMEHTAIbHBIM JJOKA3ATEIbCTBOM CYIIECTBOBA-
HUA <«HOBOM (DU3MKKM» 3a mnpepenamMmu CTaHAapTHON
MOJIE/IN, 4 CAMH HEMTPUHO OKA3AIUCh YHUKAJbHOM J1a-
60paTopuen A4 €€ U3y4eHHUdA. 3a4 MOCIESHUE T'OJbI
B HEUTPUHHON (PU3UKE MOJYYEHO MHOTO YJUBUTEND-
HBIX PE3ynbpraToB. BmosiHe BepodTHO, uTo Ilpupoja
€lle pa3 NIpPoAEMOHCTPUPYET GJATOCKIOHHOCTD K HC-
CIEIOBATENIAM U K HEOKUAAHHOMY ITOJAPKY (60/bIIas
BEIMYMHA yIJId CMEMUBAHUA 0,5) JOOABUT MAKCUMAJIb-
Hoe CP-mapymenue B HEUTPUHHBIX OCLM/UIALUAX.
1 Torpa CP-nHeueTHYIO (Da3y yJacTCAd U3MEPUTDL YXKE
B Ommkarinee Bpems. Kak cieayeT U3 IMONTy4EHHBIX
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1 OXKHJAEMBIX B OnmpkaiimeMm OyAyIEM pPE3YJIBTIATOB,
JUIA 3TOTO UMEIOTCS PEAIBbHBIE MPEJITOCHIIKH.

B HE6OBIMION CTATbE HEBO3MOKHO OOCYJUTDb BCE
ropsg4Yue TOYKM HEUTPUHHON (Pusuku. Hanpumep,
OJHO U3 AKTYaJbHBIX HAIIPABICHUN UCCAECJOBAHUN —
ITIONCK JETKUX (~1 3B) u TAXKENbIX CTEPUIBHBIX (B3a-
UMOJIEMCTBYIOMMUX C BEIMECTBOM TOJBKO I'PDABUTAIU-
OHHO) HEUTPUHO. OOHAPYKEHUE TAKUX YACTHIL, KO-
TOPBIE OTCYTCTBYIOT B CTAHJAPTHON MOJENH, OTKPO-
€T HOBYIO HAYYHYIO CTPAHUILY U, BO3ZMOXKHO, IPUBE-
JET K NEPECMOTPY MHOTUX GA30BBIX ITOJOKEHHUI CO-
BPEMEHHOU (PU3UKHU 3JIEMEHTAPHBIX yacTull. [Iupo-
KHMI1 CHEKTP TEKYIUX M IOTOBAIUXCA 3KCIIEPUMEH-
TOB 10 MOUCKY CTEPUIBHBIX HENTPUHO C PEAKTOPHBI-
MU U YCKOPUTEIbHBIMU HEUTPUHO, 4 TAKKE C UCKYC-
CTBEHHBIMU HMCTOYHHUKAMU HENUTPHUHO TpPeOyeT OT-
JEIbHOTO PACCMOTPEHHUA.

HecMmoTpss Ha (paHTACTUYECKUH NPOIpece, AO-
CTUI'HYTBHIN B ITIOCIEAHUE IO/l B HEUTPUHHON (PU3U-
K€, BCE €IIIE€ OCTAETCA MHOTO IPOGIEM, KOTOPBIE KAYT
CBOEr0 pemeHusa. BOT JajJeKo HE NOJHBINA CIUCOK.
3a CYeT KaKOro MEXaHU3Ma BO3HUKAIOT MACCHl Y AK-
TUBHBIX HEUTPUHO U KAKOBA IPUPOJA CMCIIUBAHUA
HEATpUHO? [ToueMy CMEMMBAHUE KBAPKOB U JIENTO-
HOB CUJIBHO pasiauyaerca? CylecTBYeT JIM HOBBIIN HC-
TOYHUK CP-HapylIeHUA B JIENTOHHOM CEKTOPE U €CTh
1 CBA3b ¢ OAPUOHHOM aCUMMeTpueEl BceneHHOI?
CylecTBYIOT 1M CTEPUJIbHBIE HEUTPUHO? HenTpu-
HO — 3TO JMPAKOBCKUE WIM MANOPAHOBCKUE YdACTU-
1bpl? XOTS MHOI'O (PYHJAMEHTAJIbHBIX PE3YIBTATOB
YK€ IIOJIYyY€HO, HEUTPUHHAA (PU3UKA IO-IIPEKHEMY
HAaXO/JUTCA B OYPHOI CTaAUM OTKPBITUH, U Cevac
HEBO3MOXKHO IPEJCKA3aThb, KOI/Ia OHA NEPENIET B 60-
JIe€ CIIOKOMHYIO (Da3y IPELU3UOHHBIX U3MEPEHUIL. B

Pa6ora moaaep:kana Poccurickum poHgoM pyHIAMEHTAIBHBIX HCCIEA0OBAaHUN (IpoeKT 17-52-50038).
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TEOTEKTOHUKA U TEOAMHAMMKA

buorpacgua 3emMAu:
OCHOBHblE 3mansl
reoaroruyeckou ucmopuu

M.U.Ky3bmuH, B.B.JIpMmoiiok

eMsa 06J1a/JaeT YHUKAJIbHBI-
MU XaPaKTEPUCTUKAMHU, KO-
TOPBIX HET yV APYIUX IUIAHET
COJIHEYHON CUCTEMBl U Y IUIAHET
JPYIUX 3BE3JHBIX cucTeM. Han60o-
Jiee IOJHO 3TU OCOOEHHOCTHU
0000mua B CBOEH KHUTI'C «3eMJIs
KaK 3BOJIIOIMOHUPYIOMAA IIaHET-
Hasi CUCTEMA» 3AMEYATEIbHBIN I'€O-
nor Kent Kongu [1]. Knura nanu-
CaHa /i CTYJJCHTOB YHUBEPCUTE-
TOB, HO 3HATb OO0 3TOM, KaK HaM
Ka)KETCS, HCOOXOAMMO CO MIKOJHI,
TaK KAK TOJIBKO OT HAC — JKUTEIEH
3eMJIM — 3aBUCHUT, KaK GEPEXKHO
CIEAYET UCIONb30BATh 3TU VAUBU-
TeJbHBIE €€ CBOMCTBA, YTOOHBI CO-
XPAHUTD A4 OYAYITUX TTOKOJIEHUH
Hamy nmnaHeTy. Cpeau OTANYHU-
TEJIBbHBIX OCOOEHHOCTEH 3eMiu
KoHju oTMedaer clIeayolee.
3eMHasg opbura 61MU3Ka K Kpy-
I'OBOM, 4TO obecreyuBaer 6Hojee
WY MEHEE TTOCTOSHHOE TOCTYILIE-
HHE KOJIMYECTBA TEIUIA, UCXO/IAIIe-
ro ot Conuia. Eciau 6s1 opouTa O5I-
712 60oJiee BBITAHYTA, TO HA IJIAHETE
CTaJIO 6Bl XOJOJHEE 3UMOH U Kap-
ye jetoM. Torjga BeICIIME (DOPMEI
JKU3HU MOTJINA OBl U HE BBUKUTD.
Eciu 6b1 3emasg OblIa TONBKO
Ha 5% 6mmxke K ConaHny, TO (IIO-
JOOGHO TOMY, YTO IPOUCXOJUT HA
Benepe) Temmeparypa Ha €€ IO-
BEPXHOCTH 6bLJIA OBl CIMIIKOM BbI-
COKOM /I CYIMIECTBOBAHUS BOJIBI
B JKHJKOM COCTOSHHUU. Eciu 651
HaIlla IUIaHEeTa HAXOAMIACh HA 5%
nanpiie or COMHILA, TO OKEAHBI 3-
Mep3au Obl, POTOCUHTES OBLT OB

© Kyspmun MW, fIpmoniok B.B., 2017

Muxaun Heanoeéuu Ky3vmun, axademur
PAH, oupexmop Hncmumyma 2e0XuUmMul ume-
nu Adl.Bunozpaoosa CO PAH c¢ 1988 no
2012 2. B nacmoauwee 8pems 21a8HbLll Hayy-
MOl COMPYOHUK UHCMUMYMA U COBCMHUK
PAH. Beoywyuii cneyuaiucm 6 o6aacmu 2eo-
xXumuu, 2eoournanurxu, nempoaozuu. Ooun u3
cozoameneti H0B020 HANPABLEHUSL 6 2€0J0-
2UU — XUMUYUCCKOU 2e00uHamurxu. Jaypeam
lTocyoapcmeennoti PO (1997) u Jemuoos-
ckotl (2007) npemuii.

Baraoumup Buxmopoeuu APpmoniok, axaoe-
mur PAH, 3aseoyrouuii rabopamopuu Hncmiu-
myma 2e07102Uull PYOHbLX MeCMOPONCOeHU, ne-
mpozpagpuu, munepanrouu u 2eoxumuu PAH.
Obnacms HAYUHbBLX UHIMEPEecO8 — NPOUeccsl
2YOUHHOLL 2@00UHAMUKU, U30MONHAL 2@0XU-
MUS, PEOKOMEMANNbHbLYL MALMAMUSM U CEA-
3aHHbLe C HUM MeCMOPONCOCHUS, NASLe02e00U -
Hamuveckue pexoncmpyxuyuu. Jaypeam npe-
muu umenu Jlenunckozo xomcomona (1978),
locyoapcmeennoii npemuu PO (1997) u npe-
muu umenu BA.O6pyuesa (2005).

KirrogeBsIe C10Ba: KOHTUHEHTAIbHASA KOPA, MAHTHS, MAIMATH3M, MAHTHUIHBIC IITIOMBI,
CYOIYKIUSA, TEKTOHUKA TUTOC(HEPHBIX IJIUT, FOPSYUE TOYKU MAHTUMU.

Key words: crust, mantle, magmatism, mantle plumes, subduction, plate tectonics,

hot spots.

3HAYUTEJIbHO OCTAGJICH, U COJEPKAHUE ATMOC(HEPHOTO KHCIOPO/A
CHUJIBHO 6Bl COKPATHUJIOCH. B 060MX CAy9asx yCAOBUA HA 3EMJIC 3aTPY/A-
HAIU 6Bl MOABJICHNE TIPUBBIYHBIX I HAC POPM KU3HHU.

Ecnn 6b1 3emiist 6bIa CYMIECTBEHHO MACCHUBHEE, TO CHJIBI TPABUTA-
IIMM, CKOpPEE BCEr'O, MPEHATCTBOBAIM Obl MOSBICHUIO BHICHIUX (HOpPM
JKU3HH, 4 €C/IM MEHBIIE, TO 3eMJIs, T0JO6HO Mapcy, INIUIACh 6Bl ATMO-
cepsrl Mo BO3/ICHCTBUEM COTHEUYHOTO BETPA, 9YTO TAKXKE HE CIIOCOOCT-
BYET Pa3BUTHIO KU3HU.
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Ecnu 06b1 3eMysg He MMeaa JOCTATOYHO MOIIHOTO
MATHUTHOTO TOJISI, TO CMEPTOHOCHBIE KOCMUYECKHE
Jy4u youau 6bl Bce (POPMBI KU3HU HA HEU. Ecau Obl
HE OBLJIO 030HOBOTO 104, (PUIBTPYIOMIETO U HE JJOIY-
CKAIOLIETO BPEAHYIO VABTPA(PUONETOBYIO COMHEYHYIO
pajuannio, BEICIIME (POPMBI JKU3HU HA 3EMJIE TAKKE
HE MOTJIU OBl CyI[ECTBOBATD.

Ecnu 6B rpaBUTAlIMOHHOE TToNe FOnuTepa He OKa-
3BIBAJIO PETYIUPYIONIEE BO3/JCHCTBUE HA BHYTPECHHUE
30HbI COTHEYHOU CUCTEMBL, 3eMJIsl HECIIPEPBIBHO O]~
BEPransach O 60MO6APAUPOBKAM METEOPUTOB U KOMET,
CIEACTBUEM KOTOPBIX CTATU OBl IMOCTOAHHBIE KATACT-
POdBI II1O6ANTBPHOTO MACIITA02, IPENATCTBYIOIUE 3BO-
JIOLMH SKA3HU JIO BBICHIUX €€ (hopM.

W HAaKOHEI, €CAU Obl HE ObLIO TEKTOHUKH ILIUT,
TO He mpousomta 6ul AuddepeHnnanus peabeda
3eMnau U He CPOPMHUPOBAIUCH ObI KOHTUHEHTHL, T.€.
T€ TEPPUTOPUH, HA KOTOPBIX MOT OOUTATD YETOBEK.

Otr cebs no6aBuM, 4TO HE OOPA30BANUCH Ob
1 MHOTHE DY/HBIE MECTOPOXKACHUS, 0OECICYUBIINE
PAa3BUTHE [JUBUINU3AITUN.

BrionHe NOHATHO, 4YTO OOJBIIHUHCTBO YHUKAJIBbHBIX
XAPAKTEPUCTUK 3eMsd MpUObpena Kak B XOJ€ CTa-
HosueHnsa COJHEYHOU CUCTEMBI, TAK U B IIPOIECCE
BCEN TEOJIOTMYECKON ncropuu. K coxanenuio, 3To
IIPEAIIOJNOXKEHUE CIOXKHO OOOCHOBATDH M3-31 HEIOJ-
HOTBI HAIIUX 3HAHUM, O/JHAKO IaHHbIE, HAKOIUICHHBIE
PA43HBIMM HAyKaMU (ACTPOHOMUEMN, r€0J0Tuel, 61uo-
JIOTUEN W JP.) BBICBEYUBAIOT OTJENbHBIE YYACTKH
3€MHOI UCTOPUH, YTO JA€T OCHOBAHUE I MOMBITOK
PEKOHCTPYUPOBATH €€ B ITIOJHOM O6bEME.

bBiarofiapss MCHONIb30BAHUIO KOCMHUYECKUX allma-
PaTOB U OPOUTAIBHBIX TEJIECKOIOB (B TOM YHUCJIE Te-
neckona «Xab6y») MONY4EH OTPOMHBIM MATEPUAT
O JPYrUX 3BE3/JHBIX MHUPAX, IO3BOJUBIIUU 6oJjee
MIOJIHO MOHATb 3aKOHOMEPHOCTH (POPMHUPOBAHUA
IIJIAHETHBIX CUCTEM, U B YACTHOCTHU PACIIU(PPOBATDH
paHHUE 3Tansl pa3BUTUA COTHEYHON CUCTEMBI.

Eme coBCEM HENABHO CUMTAJIOCH, YTO HAlA ILIA-
HETHAsA CUCTEMA 3dPOJUIACh BO BPAIIAIOMIEMCS I'A30-
NBIIEBOM OOJAKE, B IIEHTPE KOTOPOTO BO3HHUKIO
CoJHIIE, 4 BOKPYT HEro (¢ yueToM guddepeHnuanuu
00/1aK2) OO6PA30BAIUCH IUIAHETHL C OIPE/CICHHBIMU
CTAaOMIBHBIMU OpPOUTAMU. [TONy4eHHBIE HOBBIEC JAH-
HBIE€ CHUJIBHO CKOPPEKTHPOBIU 3Ty CTPOHHYIO KOH-
nenuuio [2]. Pazgenenue CONHEYHON CUCTEMBI HA
BHYTPEHHIOIO YdCTh, B MPEJEIaX KOTOPOI PA3BUTEHI
KAMEHHUCTBIE TUIAHETBH HEOOJBIIUX PA3MEPOB,
U BHEIIHIOIO, ¢ TA30BBIMU TMI'AHTAMH, JENAIOT HAILY
CUCTEMY «bENION BOPOHOM» CPEAU JPYIUX 3BE3HBIX
cucreM. B ConnHeyHoi cucTeMe HeT IaHeT CPEeJHUX
pasmepoB (~1-10 macc 3eMin), HA3BIBAEMBIX TAKKE
CYNEP3EMIIAMHU U OOBIYHBIX I JPYTUX 3BE3JHBIX CH-
CTEM. B HUX IJIAHETBI PACIOJIOKEHBI OJMKE K CBOCH
3Be3j¢, yeM Mepkypuil k CONHIY, U UX UCTOPUs, KAK
MIPaBUJIO, 3aKAHUYUBAETCS CTOJKHOBEHHUEM CO CBETHU-
JoM. Kak 1ojaraioT HEKOTOPBIE UCCIELOBATENH, OCO-
OBIiT IyTb PA3BUTHA HAMEN CUCTEMBI BBI3BAH TEM, YTO
B IIEPBBIE MUJJIMOHBL JIET €€ CTAHOBJIEHNA TUTAHTCKUE
IIJIAHETBI, BO3HUKIINE B €€ IPEJENaX, UCIBITBIBAIN

JUHAMHAYECKYIO HEYCTOMYNBOCTb U OPOUTAIBHBIE MU-
rpanuu [2]. 3t 6ypHBIE COOBITHUS MOTJIM COPOCUTD HA
ConHLe (W1In BBIOPOCUTD B MEX3BE3LHOE IIPOCTPAH-
CTBO) LIEJBIE IJIAHETHI.

371eCb Hd OCHOBE COBPEMEHHBIX 3HAHUIA O HAYAJIb-
HBIX CTaJuiaX (popMupoBaHus COTHEUHOU CUCTEMBI,
4 TAKXKeE T'€OJOTUYECKON MCTOPUM 3€MJIN MBI XOTHUM
[IOKa34Th, KaK 0O6pAa30BaJACh HANIA YHUKAIbHAA IUIA-
HETA, HA KOTOPOU MOSABWICH U XKUBET YEJIOBEK.

MBI TOHHUMA€EM, YTO MOJHUMAEMYIO NPOOIEMY
MOKHO PA4CKpPBITh JIHIIb HA YPOBHE HALIUX CEIO-
JHAMNIHUX [TO3HAHUH, B KOTOPBIX €Ilj€ MHOT'O IPo6e-
J10B. OIHAKO HAKOIIJICHUE HOBBIX JJOCTUXKCHUI HAYKU
B PA3HBIX HAIIPABICHUAX IPOUCXOAUT B I'€OMETPU-
YECKOU IIporpeccuu. B ckopoM BpeMeHu OYAyT IOy~
YEHBbI HOBbIE AaHHbIE. OHU, BEPOSATHO, BHECYT IIPUH-
LMIIMAJbHBIE U3MEHECHUA B CJAOXKUBIIYIOCH KAPTUHY
3€EMHOU MCTOpHUU. M TEM HE MEHEE HAM IIPEICTABIIA-
€TCS, UTO KAKOM-TO UTOI' IOHUMAHUS IBOJIOLUN Ha-
HIei IJIAHETHl Ha/l0 MTOABOAUTD B PA3HOE BPEMS. DTO
IIOMOI'A€T CIEAUTDb 32 PA3BUTUEM HAYKHU U BHOCUTH
COOTBETCTBYIOIUE [AOIOJHEHUA W HCIPABICHUA
B HAaIIX 60JI€€ PAHHUE IOCTPOECHUS.

Bo3HukHoBeHue CoNHEYHON CUCTEMbI
U ocobeHHoCTU ee popMUPOBAHUA

3apoxaenue COMHEYHON CUCTEMBI IPOUBONLIO B HE-
JpaAX THI'AaHTCKOI'O I'a3omnbpuieBOro obnaka (puc.l).
[To-BuguMOMYy, «pOAAM» CIIOCOOCTBOBANIO Y4aCTUE
HEKOI CBEPXHOBOU 3BE3[bl, 3aCEABIICH OOJAKO KO-
POTKOXXUBYIUMHU U30TONAMU. [IpOAYKTEL UX pacmnaza
MO3BOJIAIOT PACMU(PPOBATH HEKOTOPBIE OCOOEHHOC-
TH CTAHOBJIEHUA IIJIAHETHOW CUCTEMBI (BKJIIOYASA 3E€M-
JIIO) H4 PAHHEN CTaJuu €€ GOPMUPOBAHUS.

PacyeTnl MOKa3pIBAIOT, 4YTO 324 MeHee yeM 100 ThIC.
JIET B LIEHTPE T'd30IbUIEBOIO CKOIUICHUS O] LEUCT-
BUEM I'PDABUTALUU BO3HUKIA 3BE3Jd, OKPYKCHHAA
MIMPOKUM KOJIBLIOM U3 I'd3a U IBUIN — IPOTOILIAHET-
HBIM JUCKOM [3]. Menpuaiimue 4aCTHULBL, JBUIAACH
BMECTE C NOTOKAMU I'a3d, CTATKUBAIUCH U CIUNAINACH
JPYI C ApYroM. JIBUKEHHUE NIBUIMHOK B I'd3€ TOPMO3U-
JIOCb, YTO BBIHYXJAJO UX IO CIHUPAINA OINYCKATHCSA
K 3Be3je. IIpu 3TOM OHM IIOCTEIEHHO HAI'PEBANIUCH.
B pesynbprare BOZa U APyrue JIE€Ty4HUE BEIIECTBA
C HU3KOM TEMIIEPATYPON KUIIEHUA UCIAPAINUCD. [pa-
HUIIA, Hd KOTOPOHU BCE NPOUCXOAMIO, HA3BIBAETCSH
«IMHUEH JIbJJa». PacionaraeTcs OHa MEXAY OpOUTAMU
Mapca u IOnurepa, paszaendas COJHEYHYIO CUCTEMY
HAa BHYTPECHHIOIO O0JIACTD, JIMUICHHYIO JIETYYUX BE-
LIECTB U COJEPXKAIYIO TBEPJLIC IUIAHETHl, U BHEII-
HIOIO — 6OTaTYIO JIETYYUMHU BEMIECTBAMU (CM. pUc.1).
B mpepenax mociaefHEN pacnonaraloTca ra3oBble
IJIAHETBI-TUT'AHTHL

[Tepspie 2 MyH seT ucropun COJHEYHOU CUCTEMBL
CTanu BpeMeHeM (HPOPMUPOBAHUA MHOI'OYUCICHHBIX
[JIAHETHBIX SMOPUOHOB — IJIAHETO3UMAJICH, A 32 JIU-
HUEN JIbJd — IUIAHET-TUraHToB fOnurepa n CarypHa.
O1um CONHEYHASA CUCTEMA PE3KO OTINUYAETCA OT JPY-
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napeHue

MarHuTHoe none

rasonbineson
BUCK

Bpaliaouieecs
npoTto-ConHue

BHELWHWIA OUcK
(ras, nep, kameHUcTble 0GNOMKM)

NNHKWA NbAa

b
BHYTPEHHWNIA OUCK
(KameHUCTble 0bnomkmn)

dKKpeuWna Ha 3Be3ay

Puc.1. PoxpeHue ConHeyHoit cuctembl 4568 MH neT Tomy Haszaa [2]. Hawa 3Be3pa Bo3HukNa kak npoto-ConHue B LeHTpe ru-
raHTCKOro MoneKynspHoro o6naka Bo BpallalliemMcs ra3onsineBoM fucke. B ero BHyTpeHHeit 06nacT 06pa3oBanuch KaMeHHble
nnaHeTsl: Mepkypuit, BeHepa, 3emns, Mapc. B 6onee x0104HOI BHelWHei YacTu Yyepes 2 MAH NeT ChopMUPOBANUCH MAAHETHI MU-
raHTbl: Onutep u CatypH, KoTopble Havyanu apeidosaTb B cTopoHy ConHua.

I'MX IUIAHETHBIX CUCTEM, I'l€ TOJOOHBIEC I'MI'AHTBL PAC-
MIOJIOKEHBI TOPA3/I0 OGJIMKE K CBETUIY. [I0 06pazHOMY
BhIpAKEHUIO K. BaThIrMHA € KOJUIETAMU, TAKUE OCOOEH-
HOCTU COMHEYHOI CUCTEMBI — «IIPOAYKTHI €€ MOJIOJ/IO-
CTH... BKJIIOUABIIEH 6OJIbIIE IPAMBL U Xa0Ca» [2]. Baxk-
HBIM 3JIEMEHTOM IEPBUYHOI'O Xa0CA CTAJIO CIOKHOE
B3aUMO/JCUCTBUE TUI'AHTCKUX NEPUMDEPUUHBIX IIId-
Her. BriepsBeie Ha 3TO OBLIO OOPAMEHO BHUMAHUE
B KoMnbloTepHOU Mojenu ®.Macce u M.CH3/IITpOYBA,
OIKCABIIEN OJHOBPEMEHHYIO 3BOJIOLUIO B IIPOTOILIA-
HETHOM AucKe opout Carypna u IOnurepa [4]. OTu nc-
CJIELOBATENN [MOKA3AJIH, YTO B PE3YIBTATC MUIDALUU
K IIEHTPY CUCTEMBI IJIAHETHI-TUTAHTE OOpEIn OIpeie-
JIEHHYIO KOH(UI'YpPALUIO, 6Jarojaps KOTOPON OHU
CMOIJIM BO3AEHUCTBOBATH HA MPOTOILUIAHETHBIA JUCK.
Crnoxupmuicsa 06anaHc cua (IpaBUTALMHA, MOMEHTA
HUMITYJIbCA, FpaBI/ITH.III/IOHHOFO BJIMAHHWA BHCIITHEI'O I10-
ACd KOMET U IP.) U3MEHWII IBMJKEHUE O6EUX IUIAHET.
PassuBag 31U ugen, BaTbIruH C KOJUIEIAMU yCTa-
HOBMJIH, YTO IVIABHBIM 3(PHEKTOM CMEHBI I'djICa CTAIA
araka lOnurepa u CatypHa HA «HACEJNEHUE» NIEPBUY-
HBIX BHYTPEHHUX IUIaHeT COJHEYHOM CHUCTEMBI [2].

Eme aBurasch k COJHILY, TUTAHTH BO3MYIAIHN JIBYIKE-
HHUE MEJKUX TEJ, KOTOPbIE CTATKUBAIUChL U JpOOU-
JIUCh, 06pa3ysd pou O6IOMKOB. 32 COTHH THICAY JIET Ta-
Kue pou Morau coépocutp Ha COJHIE JIOOVIO CYIIEP-
3emio. I1o Mepe TOTO KaK GBIBIITHE CYIIEeP3EMIIH TTa/1a-
JIN HA COJIHI_IC7 OHH JTOJIZKHBI OBLIM OCTABJISTH 34 CO-
6011 IyCTBIHHYIO 06J1ACTh B MPOTOIIAHETHON TyMaH-
HOCTH. JJOyCKAETCS, YTO MPEXKIE YEM CMEHUTD TAJIC,
IOnnTep murpuposan K COMHIY 1O PACCTOAHNAA HBI-
HemHen opouTel Mapca. IIpu 3TOM OH yBJIEK 32 COO0I
BO BHYTPEHHIOI 00y1aCTb COJHEYHON CUCTEMBI €S-
HbIE CKOIJICHHS 061Ieil Mmaccoit 6ojee 10 macc 3emiu,
060raTuB €€ BOJOIN U IDYTUMHU JIETYYUMHU BEIIECTBA-
Mmu. Takoi c6POC IPOTOMIAHET BO BHYTPEHHUE yIaCT-
K1 COJHEYHOU CUCTEMBI U3MEHWI OPOUTATBHBIN MO-
MEHT He TOJbKO IOmwurepa, Ho n CaTypHA U BBI3BAI
CMEHY UX I'aJICOB B CTOPOHY OT CosHLA. B pesynsrare
BO BHyTpCHHI/IX Y‘IZ{CTKB.X COMHEYHOU CUCTEMBI BO3-
HUKIN YCJIOBUSA 11 (DOPMUPOBAHUA HOBBIX IITAHET
13 COXPAHUBIINUXCA TAM PEJKUX OOJOMKOB. ITocre-
MEHHO IUTAHETBI-NYTEMECTBEHHUKA CTAaOMIN3UPOBA-
JI1 CBOU OPOUTHL. DTOMY CIIOCOOCTBOBAIO UX B3AUMO-
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JEUCTBUE C APYIUMU IUIAHETAMU-TUranTamu (Hemnry-
HOM U VPAaHOM) U BHEIIHUM IOSICOM JILAUCTBIX ACTE-
pounos (mogcom Komnepa). Ilpeanomnaraercs, 4to
NO60YHEIM 3(P@PEKTOM TAKOrO YPaBHOBEMIMBAHUA
CTaJl ene OJJuH BOPOC BO BHYTPEHHIOW 061acTh COJ-
HEYHOI CHUCTEMBI IOTOKA OOJIOMKOB, KOTOPBIN BbI-
3B4J1 MOIIHYIO ACTEPOUAHYIO OOMOAPAMPOBKY BHYT-
peHHUX IIaHeT. lIpaMbl OT Hee BUAHBLI B BHUJE THU-
IAHTCKUX KPATEPOB HA MOBEPXHOCTHU JIyHBEI, MEpKy-
pus u Mapca, a Ha 3eMJI€ OHU NIPUBEIU K IPAKTHYEC-
KM IIOJIHOMY YHUYTOXEHUIO IOPOJ I'aJEUCKON KOHTH-
HEHTAJIBHON KOPBI — IEPBOU KOPBI B I€OJIOTUYECKONU
HCTOPUHU HalEH IIaHeTsl. OKOIo 3.9 MIIpA JIeT HA3a/)]
MJIAHETBI-TUTAHTHl YCIIOKOUIUCh. CTpyKTypa COoNMHEU-
HOHM CUCTEMBI CTAOUINU3UPOBANIACH B TOM BU/JIE, B KO-
TOPOM ceivyac u HabmogaeTcs [2].

Mpl monaraeM, 4To KapTHUHA, NPEACTABIEHHAA
BaTBITUHBIM C KOJJAEraMu, HAaubOOJIEE MOJHO OOBsC-
HAET OCOOEHHOCTH PAHHUX 3TANOB pa3surtusa Cos-
HEYHOI CUCTEMBI, B TOM YHCJIE Pa3/ICJICHUE TIJIAHET
Ha AB€ OGOJIbIINE TPYIIIBI — KAMEHHBIE U T'd30BO-JI€-
JsHblE. BrIO/MHE NOHATHB OOOCHOBAHUSA MOABICHUSA
IJIAHET HEOOJbMMUX MAaCC BO BHYTPEHHEN 4YaCTU
COJIHEYHO! CUCTEMBI U UX KAMEHHBIN OOJUK. B 3Ha-
YUTEAbHON CTENEHN NPEMNOKEHHAA MOJEIL 06bAC-
HHUJIA U CMEHY TajJCOB IJIAHET-TUTAHTOB. B TO ke
BpEMs HAIIU 3HAHUA O poxkaeHUU COJHEYHON CHUC-
TEMBI €I€ OYEHDb CKYAHBI, U, OYEBUJHO, OTIUCAHHAA
KapTUHA O6yAET MOAU(MUIIUPOBATHCA 110 MEPE MOSB-
JIEHUA HOBBIX JJAHHBIX.

Hcropuio GOPMUPOBAHUSL U PA3BUTHS 3EMIIU HE-
00XO/JUMO HAYMHATHh NMPAKTUYECKU C 3APOKICHUA
COJIHEYHOI CUCTEMBI, PAHHUI 3TAIl KOTOPOI XapaK-
TEPU3OBAJICA MYTEMECTBUEM INIAHET T'd30BbIX TUTAH-
TOB K IIEHTPY CUCTEMBI U O6PATHO. OH-TO BO MHOT'OM
U ONIPENENTUIT OCOOEHHOCTH CTPOEHUS HAIIEN TIaHE-
TBI M €€ JANTbHEHNIIYIO T€0JOTUUECKYIO UCTOPHUIO.

TeMHbIe 30HbI

JBa IEPBBIX 90HA B UCTOPUU 3EMIIHN BBIIENAIOTCA KAK
XAOTHYHBII, OXBATBIBAIOMIUNA BpeMsa (POPMUPOBAHUSA
3emnu u JIyHBl B MHTEpBANIC OT 4568 MiIH JET 10
4500-4450 MJIH JIET Ha3a/], U FaICUCKU, XapaKTepu-
3YIOIUI [IEPBBIE CTPAHULIBI I€OJOTUYECKOU UCTOPUU
3emuu B uHTepBane 4500/4450-4000/3900 muH ner
Ha3aj [5]. O6a 30HA OTBEYAIOT BPEMEHU paHHEH
«OypHOIT» IOHOCTH COJIHEUHOU CUCTEMBI, U UX CJIE/bI
HE COXPAHWINCH B IBHOM BU/IC B CTPYKTYpaX Hallel
IJIAHETHL

B xaormuneii 30H (crnycra 11 MaH jer mocie
3apoxaeHusa COMTHEYHOM CUCTEMBI) MACCa 3EMIN CO-
crasnsiaa 63% OT ee COBPEMEHHBIX 3HAYCHUI, 4 Ye-
pe3 30 miH et gocturiaa 93% [6]. KoHeuyHO, XpOHO-
JIOTHS 3TUX PAHHUX COOBITUH YCTAHABIUBACTCS 4aC-
TUYHO U C GONBIIUM JONYIIEHUEM U B OCHOBHOM
OIMPAETCA HA JAHHBIE O IOBEJCHUU IIPOJYKTOB PaC-
a2 KOPOTKOXHUBYIIUX HM30TONOB (C KOHCTAHTOU
MOJIYPAaCnaZa B HECKOJBLKO MUJUTMOHOB JIET).

3eMis1 — BBICOKOJAU(PPEPEHIIUPOBAHHAS IIJIAHETA,
HMEIOIIASl JKEJIE3HOE AP0 U TBEPAYIO CHUIUKATHYIO
060N0YKY, KOTOpas BKJIIOUAET MAHTUIO, JTUTOCHEPY
1 3€MHYIO KOPY. Y3HATb COCTAB 000JI04Y€EK 3EMIIH I10-
MOTAIOT JAHHBIE MO YIVIMCTHIM XOHAPUTAM, KOTOPBIE
CTaJId CTPOUTENBHBIM MATEPUANIOM IIPU OOPA3OBA-
HUM BHYTPEHHUX IIaHeT COJHEYHON CHUCTEMBI
(B TOM uncie u Hamen). CXOACTBO XOHAPUTOB C CO-
CTaBOM COJIHEYHOM KOPOHBI II03Bosuao B.Byay ne
TOJIBKO OIIPEAENIUTh COCTAB HPOTO-CONHEYHON Ty-
MAaHHOCTH, HO U UCIIOJb30BATh UX JIJISl OLIEHKU CPEJI-
Hero coctasa 3emau [6]. [Ipu aKKpenuu (CAUMAHTH,
KaK B CHEXHOM KOME) TAKOTO MATE€pHala K IPOTO-
3eMile U €ro IOCJIEAYIOUEM [UIABICHUY, BBI3BAHHOM
COYAAPEHUAMU U PAJUOAKTUBHBIM PACIAAOM, IPOUC-
XOJUJIO PA3AEICHUE IEMEHTOB B COOTBETCTBUU C UX
FEOXUMHUYECCKUMU CBOUCTBAMU. JIMTO(DUIBHBIE 3IIE-
MEHTBI, UMEIOIHNE CPOACTBO C CuUAUKaTamu (Si, Mg,
Ca, Ti, Sc, Al, P39 u 1p.), KOHIEHTPUPOBAIUChH B MAH-
TUU U 3€MHOU KOPE B COOTHOIIECHUAX, OIU3KUX K CO-
CTaBY YIJIUCTBIX XOHJPUTOB. B OoT/InuMe OT HUX, CU-
nepodunpubie (Fe, Ni, Co, Mn, W, Cr, Pt, Re u ap.)
3JIEMEHTBI, TEOXUMUYECKHU OIU3ZKUE K KETE3Y, «VILIH»
COBMECTHO C €r0O PAaCIUIaBaAMU B AAPO IUIAHETHL. UX
COJIEpKAHUE B MAHTHUHU CYHIECTBEHHO HMXKE, YEM
B XOH/IpUTAX.

O Bpemenu GOPMUPOBAHUA A/[PA IO3BOJNAIOT CY-
JUTb JJAHHBIE O PACHPEAENEHUN B CHIIMKATHOU 000-
JIOUKE 3EMJIM MPOJYKTOB KOPOTKOXHUBYIIUX HU30TOI-
HBIX CHUCTEM, B KOTOPBIX POJUTENbCKUE U JOUYEPHUE
M30TOIBI MOTJIM UMETDH PA3HBIE TEOXUMUYECKUE CBOM-
CTBA. B pesynsrare oHU O-pa3HOMy Cce6s BEIU B IIPO-
1eccax akkpenuu 3eman u guddepenuanuu ee 060-
JIOYEK. B 3TOM OTHOIIEHUN HANOOIEE UHTEPECHBIE PE-
3yJIBTATHI lana cucrema '"Hf — "*W. B Heit poguTenb-
ckuil uzoron 'Hf ¢ mepuosom momypacrnazna OKOJIO
O MJIH JIET NPAKTUYECKH HCYE3 B TEYEHHUE IEPBBIX
50 MJIH JIET 3¢MHOM UCTOPUU. B oTimune OT JOYepHe-
ro cuiepoUIbHOIo uszorona "W, rapuuil — JUTO-
(unpHbl. [Ipu auddepeHnuanuy WIAHETHl HA XKe-
JIE3HOE AAPO U CUIUKATHYIO MaHTUIO W cTpeMuics
YUTHU B PO, a '"Hf ocraBancsa B ManTuu (puc.2). Eciun
OB A/1pO C(POPMUPOBAIOCH CPA3Y IIOCIE AKKPELIUU, TO
JIOUEPHUIT U30TOIl OCTAICA OBl BMECTE C POAUTEIEM
B MAHTUU U COOTBETCTBOBAJI COCTABY XOHAPUTOB. MaH-
TUSA IO CPABHEHUIO C XOHAPUTOM 06€/IHEHA BOIb(DPA-
MoM (Hf/W =19 1 1.1 COOTBETCTBEHHO), UTO YKA3bIBa-
€T Ha (POPMUPOBAHUE AAPA B HEKOTOPOM HHTEPBAIE
Ie0JIOTUYECKOTO BPEMEHH, B TEUEHUE KOTOPOTO BOJIb-
(gpaM BMECTE C KEJIE30M YACTUYHO IIEpepacIpese-
JIMJIUCH B 14PO. Ha OCHOBE U30TOIIHOTO COCTABA BOJIb-
¢pama B 3eMHOU MAHTUHM MHUHHUMAJIBHOE BPEMS, HE-
obxoaumMoe Anss 0O6pa30BAHUA fA[pd, OLLEHUBAECTCSH
B 34 £ 7 MJIH JIET IIOCJI€ HAYAId AKKpeuu 3emnu [7].

Takum o6pazoM, aud@epeHInanus BEIeCcTBa
3eMJIM HAYAIACh IPAKTUYECKUA C MOMEHTA €€ 00pa30-
BaHuA. CTOJKHOBEHUE (DOPMUPYIOMENCA IIAHETHI
C KPYIIHBIMHU ACTEPOUJAMHU, 4 TAKXKE TEIUIO PAJUOAK-
TUBHOI'O pacnaja (B IEPBYIO O4epPesb KOPOTKOKUBY-
MIUX M30TOINOB) BBI3BIBANN ILIABJIEHUE €€ CHUINKAT-
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Puc.2. AuddepeHumaymns 3emnn B xaoTUyHblit 30H. CneBa — Moaenb o6pa3osaHus sapa [6]. bonblwoe 3HadeHne npu dopmupo-
BaHWW AApa WUrpanu mybokue marmaTuyeckue 6acceiiHbl CUAMKATHOTO pacniaBa, 00pa3oBaBLIMECH MPU CTONKHOBEHUW 3eMiu
c 6onbwumMu actepoupamu. KpynHeilwee CTONKHOBEHME NPUBENO K MJIABJEHWUID BEPXHUX 06onoyek 3emnu o rmy6uHsl
700 kM. Kannu cupepodunbHbiX 31eMeHTOB, BO3HUMKaBLLIMe NPW NAABAEHUW CMELWaHHOro Xefle30KaMeHHOro Matepuana, norpyxa-
JINCb HAa JHO MarmMaTnyeckux 6acceiHoB M 06pa30BbIBANN KPYMHble CKOMNEHUs 6oNiee NNOTHOMO pacniaBAeHHOro METaNa, KoTopbii
CTeKan yepes HUXKHIOW MaHTUIO B opmupylolieecs Aapo. CnpaBa — BpeMs hOPMUPOBaHUA AApa cornacHo pacnagy “Hf — W
(nepuog nonypacnaga 8.9 mnx net). Yepes 20 MaH net o6pa3oBanack 6oablwas YacTb AAPA, a Yepes 50 MAH neT — Bce agpo. MNpu-
MepHo Yepe3 30 MAIH NeT noce BO3HUKHOBeHUs CONHEUHOM cucTeMbl 3eMAs CTONKHYNACh C KOCMUYECKUM TEIOM, N0 Macce 6M3KUM
Mapcy. B kocMoc 66110 BbIOPOLWEHO CUAMKATHOE BELLECTBO MAHTUMU, KOTOPOE MOCAYKUIO CTPOUTENbHLIM MaTepUanom ans JlyHsl.

HO! OOOJIOYKH € OOPA3OBAHUEM MATMATHUYECKUX
OKeaHOB. [IpH BBICOKOH TeEMIEPATYpE U AABJICHUHU
20-23 I'lla 1pOUCXOANIO PpA3AEIEHUE MATMbl HA CHU-
JUKATHBIM W JKENE3HBIN pacriaBbl [6]. Vke depes
nepBole 5—8 MIIH JIET 06'beM 3eMIH ObLT OIU30K K I10-
JIOBUHE €TI0 HBIHEIIHEIO pazMepa. YAapbl KPYIHBIX
ACTEPOUIOB MOIVIM OOPA30BBIBATH MATMATHUYECKHE
6acceitapl TyouHON 10 400 KM. Pacniasel kenesa,
Kak Oosee TAaXKeNble, HAKAIUIMBAIUCD Ha €TI0 THE, 4 34-
TEM «[IPOBATUBATNUCE>» BHU3, HAPAUBAS APO [6].

M CKIIOYNTENBHBIM COOBITUEM B XdAOTUUYHOM J0HE
crano (GopMupoBaHue JIyHBI, CHITPABIIEA BAXKHYIO
poOJb B JAJbHEHIIEM PA3BUTUM HAIIEH IJIAHETHL.
DOJBIIMHCTBO HUCCIENOBATENEN CUYUTAIOT, YTO IPHU-
YUHA €€ OOpPa30BAHMA — CTOJKHOBEHHE 3EMIHU
C KPYIIHBIM KOCMHUUYECKUM TENIOM, IO pa3Mepy 6JIn3-
KuUM K Mapcy. [Ipeamnonaraercs, 4To Takas KOCMUYEC-
Kag KaracTtpoda npousomnia crnycrd 30 MIH JIET I0-
cne o6pazoBanus COTHEUHON CUCTEMBI [8]. DTO CO-
IJIACYETCA C NOCNEJHUMHU OL€HKAMU MUHUMAJIBHOTO
BO3pACTa HAIETO COYTHUKA — 4.51 MJIPJ JIET, TOJNY-
YEHHBIMU IO LIUMPKOHY M3 JYHHBIX IOPOA. Macca
3eMJIM TOIJJA YKE COCTABIIIA OKOJIO 93% ee coBpe-
MeHHOU Macchl [8]. K Tomy BpeMeHU CPOPMUPOBA-
Jach ¥ 6ONbIIAA 4aCTh AApa 3eMau (CM. pHUC.2).
CTONKHOBEHNE HEOECHBIX TEJI U3MEHUIO HAKJIOH OCH
BpalleHUd 3EMIN K OCH €€ OPOUTBI, COCTABUBIINI
23°[9], 4TO CIOCOOGCTBOBANO, KaK cuuTaeT KoHnay, yc-

TAHOBJICHUIO GJIATONPUATHBIX KIUMATHUYECKUX YCIIO-
BUI JJI CYIECTBOBAHUA XKU3HU. B TO K€ BpEMA KO-
COM yJap OOYCJIOBUJI BBIOPOC 3HAYUTENBHOU 4aCTH
MAaHTUMHOI'O (CUIMKATHOTO) BEMECTBA, KOTOPOE I10-
1m0 Ha (¢opmuposanue Jynel [9]. Anpo xe 3emnu
3TUM CTOJIKHOBEHUEM 3aTPOHYTO HE ObLIO. JeiCTBU-
TEIbHO, IOPOABL JIyHBI O0€JHEHBI CUAEPOPUIbHBIMU
3JIEMCHTAMHU, A TAKXKE U30TONOM "**W, UTO YKa3bIBACT
HAa BO3HUKHOBEHME yjapa mnociae (GOpPMHUPOBAHUA
3HAYUTENBHON YACTU 3EMHOTO AJPa.

B pesyabrare CTOIb MOIHOI'O UMIIAKTA IIPOU3OII-
JIO MAaCCOBOE IIABJIEHUE MAHTUHN 3E€MJIA C 0OPA30Ba-
HUEM TTyOO0KOTO (10 700 KM) MarMaTH4YECKOTO OKEa-
H4, 3BOJIOIUA KOTOPOIO CIOCOOCTBOBATA BEIECT-
BEHHON AUDPDEPEHINANNN BEPXHUX O0O0I0UYEK IIA-
HETHI B IAJIEHCKOE BPEMA.

Haspanue rajeMcKoOro 30Ha IPOUCXOJUT OT
nMeHHU ageca — JpeBHErpevyecKoro 60ra NoA3eMHO-
I'O MHUPA, — YK43bIBASA TEM CAMBIM HA «aJICKUE» YCIIO-
BUSA HA 3eMJI€ B TO BpeMA. HoBas 3110Xa HA4a1ach 110-
cie GopMUPOBAHUS CUCTEMBI 3eMisi—JIyHa. Boiene-
HHUE TA/IENCKOrO 30HA (KAK PACIO3HABAEMOU IIMOXU
B HUCTOPUMU 3EMJIM) HAYAIOCH IIOCIAE OOHAPYKEHUS
B KOHI¢ XX B. H4 3amaje ABCTPAJIUU B OCAJOYHBIX
nopozpax rop Jxex Xuaac o6JIOMKOB IIUPKOHA
Zr[Si0,4] ¢ BO3PACTHBIMHU XAPAKTEPUCTUKAMH, YXO/-
MMM 34 U3BECTHYIO K TOMY BPEMEHHU I'PDAHULY I'€O-
JIOTUYECKON ucropuu. Cregyer OTMETUTD, YTO LUP-
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KOH — BEJIMKOJIEIIHBIN I€OXPOHOMETP, YCTOUYUBBIU
K CAMBIM 3KCTPEMAJIBHBIM I'€OJIOTMYECKUM BO3JLECHUCT-
BUAM (BBICOKMM TEMIIEPATYPE U AaBAEHUIO). Haxoaka
OBGJIOMKOB IITUPKOHOB C BO3PACTOM UX LIEHTPAIbHBIX
gacTen B 4.376 MAP/ JIET CTaJIa MUPOBOM CEHCATTUEH,
Haubosee MHTEHCUBHO 3THU IJUPKOHBI HAYAIU H3Y-
YaTbCA B IIOCAEHUE [BA JECATUIETUA, KOTAA MOABU-
JIOCh AHAJIUTUYECKOE 060PYAOBAHUE HOBEUIIETO I10-
KOJICHHU S, TIO3BOJIAIONIEE TIPOBOJJUTL PA3HOOOPA3HEBIE
(B TOM 4HCJIE FT€OXUMUYECKUE U U30TOIHBIE) UCCIE-
JOBaHUA B TOo4yke. O6obmarmas padbora no usyye-
HUIO [UPKOHOB J[3KeK XmuiC 6b11a BeinoaHeHa O.Ha-
6esoM ¢ coaBropamu [10]*. OCHOBHBIE PE3YJIBTATHI
TAaKXKe NPUBEJEHBI U B Hamen padore [8]. BosnukHo-
BCHUE 3TUX LIUPKOHOB CBA3BIBACTCA C KPUCTAJLIU3A-
LUEN IEPBLIX I'PAHUTOUIHBIX (KUCJIBIX) PACILIABOB,
KOTOpPbIE 0OPA30BATUCH NPU IJIABJIEHUU NIEPBUYHON
OCHOBHOI (643a71bT-KOMATUUTOBOI) KOHTUHEHTAIb-
HOU KOPBI IPU BO3AEUCTBUN HA HEE BOCXOJAIIUX I'O-
pAYUX IOTOKOB (IUIIOMOB) MAHTUU. ACTEPOUHO-ME-
TEOPUTHBIE GOMOAPAUPOBKU, UMEBIINE B TAIEE OONb-
MION MacmTab U, KAK OTMEYAIOCh, IPOAOJIKABIINECS
10 crabunuzanuu opobur Onurepa u CarypHa, pas-
pylIanyd NEePBUYHYIO KOHTUHEHTAAbHYIO KOPY [8]. Ee
(pparMeHTH CMEMMBAINUCH C MAHTHUEN U MJIABUIHUCE.
LIMpKOHBL XK€, YCTOMUUBBIEC [JO TEMIIEPATYpHl Hoisee
1690°C, COXpaHSNIUCh U CO BHOBb

OOPA30BAHHBIMU MOPLUUAMU MATM

Ha 4.25 MJIPA JIET, 9YTO MO3BOJIAET IPEANONArATh HAU-
6osiee OBICTPBIN POCT Taf€HUCKON 3EMHON KOPbI
HMEHHO B TOT nepuoj. OTHOCUTEIbHBINA MUK 3HAYE-
HUH BO3PACTa NPUXOAUTCA TAKKe HA 4.1 MIpp JIeT,
a4 HUPKOHOB BO3pacToM 3.9-4.0 MiIpZ JIET OYEHDb Ma-
JIO. DTO BpeEMA ONPEJENAECTCA KAK OKOHUYAHUE TA/IEN-
CKOro 30H4. MMEHHO TOI/ld NMPOU3ONUIA MOCIEHAA
TsKenas 6oM6apauposka 3emMan u JIyHbl U, OYEBU]I-
HO, PE3KO COKPATHUJICS NPOIECC PEIUKINHIA ITUPKO-
HOB, CBA3AHHBIN C UX HACUJIBCTBEHHBIM MI'HOBEH-
HBIM [IEPEMEMEHUEM B OOJACTD MIABICHUS.
Bonpimoe 3HadeHue I MOHUMAHUA I'€OJOTnYeC-
KUX YCJIOBUH, CYIIECTBOBABIINX HA HAIIEU IUIAHETE
B rajleficKoe BpEMS, UMEET U3y4YECHHE IUPKOHOB B I10-
ponax JIyHBI, KOTOPBIE OBUIM NOCTABIEHBl HA 3€MIIIO
3KCHEAULUAMU <«ANIOUIOH-14» (19711) u <«Anoin-
JIOH-17> (1972 1.). BO3pacT IYHHBIX HUPKOHOB JIEKUT
B guanaszoHe 4.0-4.35 mupp ner [10], 1.e. oHu popMu-
POBAIMCH OJHOBPEMEHHO C r'alcHCKUMHU. OOpa3zoBa-
HHE JYHHBIX [IUPKOHOB NPOUCXO/UIO MPHU BBICOKUX
Temneparypax (~920-1140°C), a 3eMHBIX — IIpU
cpeguux (~700°C) [10, 11]. OrnnyamoTCcsas 3€MHBIE
U JIYHHBIE ITUPKOHBI TAKXKE IO HOPMUPOBAHHOMY CO-
JEPKAHUIO B HHUX PEAKO3EMEIBHBIX 3JIEMEHTOB
(puc.3). B 3¢MHBIX LIUPKOHAX YETKO BU/IHA I1OJIOKHU-
TeJbHAA aHOMaIUA Lepud. OHA CBUIETEILCTBYET 0O

BO3BPAIAJUCh HA MOBEPXHOCTD, 105 -
NPUHUMAA y9ACTHE B (HOPMUPO- COCTaBbl NIYHHbIX LMPKOHOB
BAHUU HOBON KOpBbI. [1pu mnasie- 10 —r" : :
HUM YK€ 3TOW KOPbl IIHUPKOHBI it . Z % : g e
KOHIIEHTPUPOBAJIUCH B OCTATOU- . L.
HBIX KHCJIBIX PACIIABAX M CIYKH- 105 = "
JI1 32TPAaBKAMM JI/I1 HOBBIX MX Te- o .Y
Hepanuit. [Togo6HbI npouecc He- w 10! ° . °
OJJHOKPATHOTO BOBJICUCHUS IHP- 3 109 - o
KOHA B pa3HBIE CYOCTPATHI IJIAB- g °
JICHUsI, HA3BIBAEMBIN PEI[UKIUH- x 107
TOM, MOT IOBTOPATHCA /IO TEX 1OD, o 102 N
TOKA 3EMILA MIOABEPTaIach MaCCH- o Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
POBAHHBIM ACTEPOUIHBIM OOM- z )
6apAUPOBKAM, T.€. BILVIOTbH /IO ap- g 10°- :
. = COCTaBbl raflenckmMx LMPKOHOB
XEHCKOTO BPEMEHHU. a 10+
LIUPKOHBI C TrafIcHCKUMU BO3- m
PAaCTHBIMU XAPAKTEPUCTUKAMU yC- S (0
TAHOBJIEHBl TAKXE B APXEUCKUX it
nopoaax I'pennanpuum, Kanags,
Cesepnoro Kurag, CeBepHoit AMe- 10" -
pukn u IOxnon Adpuxu [8, 10].
DTO TOBOPUT O TOM, YTO YCJIOBUSA 10°
JUIsl UX BO3ZHUKHOBEHHUSA B TafI€ii- 107 -
CKOM KOp€ CYIIECTBOBANM IIPAK-

THYECKU TIOBCEMECTHO. JeTamb- 10+
HO€ M3yd4eHHe MUPKOHOB MOKa-
32J10, 4TO TIHK BO3PACTOB B Pa3-
HBIX HUX TEHEPANUAX MPUIIENCH

la Ce Pr Nd Sm Eu Gd Tb

Dy Ho Er Tm Yb Lu

Puc.3. HopmmnpoBaHHble copepaHnsa pefKo3eMesbHbIX 3IEMEHTOB B JIYHHbIX U 3eMHbIX
(rapeiickux) uupKoHax. Temnepatypa 00pa3oBaHMs NYHHbLIX LMPKOHOB 920-1140°,
a 3eMHbIx — 700° [10, 11].

* CCBUIKM Ha JIPYTUX ABTOPOB MOYKHO HAi-
TH B 3TOH pabore.
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OKHMCIUTENBHBIX YCIOBUAX KPUCTAIM3ALMUN PACILIA-
BOB, CIIOCOOCTBOBABIINX BXOKACHHUIO I[CPUSI BAJICHT-
HOCTBIO +4 B CTPYKTYpy MHHepanad. O6 OKUCIUTENb-
HBIX YCIOBUAX HA 3eMi€ B I'aJ€CKOE BPEMs CBUJE-
TEJNbCTBYIOT TAKXKE JAHHBIE IO U30TOINHOMY COCTABY
KUQIOPOJa B nupkoHax [10]. B omimyne oT 3€eMHBIX,
JIYHHBIE QHAJIOTY (POPMUPOBATUCH B BOCCTAHOBUTEb-
HOH cpene. OHU K TOMY K€ 001a/1al0T U XapaKTePHOU
MUKPOCTPYKTYPOH. B HUX YCTAHOBJIEHO NPUCYTCTBUE
JIOKAJIbHBIX YY4CTKOB MEPEKPUCTA/UIUZAIUU U AMOP-
uzanuu, BBIABIAIOTCS IUIACTUYECKUE J1e(DOPMALIUH,
PA3pBIBBI U TPEUIUHBI, T.€. TUIIMYHBIE CJAEIbI UMIAKT-
HBIX CTPYKTYp [12]. Cyas 1o BCeMy, 3TH KPUCTAJLIBL
MO/IBEPTATUCh METECOPUTHBIM 6HOMOAPAUPOBKAM.
B 3eMHBIX IJUPKOHAX TAKUX CTPYKTYP HE HAOMIOACT-
Cs1, YTO YKA3bIBAET Hd MEHBIIEE BIUAHNUE ACTEPOUJHBIX
yapOB HA 0OPa30BAHUE JAHHBIX MUHEPATIOB.

Hecmorps Ha OOmMUHI NECCUMU3M B OTHONICHUU
COXPAHHOCTH T'aJIEICKOM KOPBI IIOCIE NEPEPAOOTKU
€€ MOIHENITUMU ACTEPOUAHBIMU OOMOAPIUPOBKAMH,
MIOXOXKE, 4TO €€ (PPArMEHT BCE XK€ OBbUI OOHAPYKEH.
Emy coorsercrsyer HysByaruryrckuut (Nuvvuagittuq)
3€JIEHOKAMEHHBII MOAC HA CEBEPO-BOCTOYHOM IOOE-
pexbe I'ya3onckoro sanmmsa B Kanaje, M3y4eHHBIU
B caMmble nocinegHue rojasl [13]. Ero nmeHrtpanbHas
yacTb (cepus Ujaraaluk) c1oxeHa OCHOBHBIMU U YIIBT-
PAOCHOBHBIMU BYJIKAHHUUYECKUMU U HHTPY3UBHBIMU
IOPOJAMH, BO3PACT KOTOPBIX O COOTHOIEHUIO MPO-
JOYKTOB pacrmajia KOpOoTKoxuBymen (M"°Sm — '2Nd;
T,,=68 mnH ner) u pomroxusymei (Sm — 'Nd;
T,,= 106 MApA J€T) HM30TOMHBIX CHUCTEM OI[CHEH
B ~4400 muH s1eT. IToJydeHHbBIE OLIEHKU ITIO3BOJIAIOT I'0-
BOPUTL 06 3THUX NMOPOJAAX KdK O APEBHEHIICH Kope
3emnn, KOTopas C(hOPMUPOBATACEH TIOCJIE TUTAHTCKOTO
UMIIAKTA, IPUBEANIETO K 00pa3oBaHuIo JIyHbl [13].

[To 3aBEpUIEHUHN AKKPEIUU 3EMIIM U 060COOIEHUIO
ee Aapa (T.e. K KOHIY I'aJIECKOr0 30HA) TEMIIEPATYPA
MaHTHUM Obl1a B 1.2 pa3a BbILIE COBPEMEHHOM [1], a ie-
PEHOC TEIIA ¥ BEMECTBA U3 IIyOUH 3eMIIU K ITOBEPX-
HOCTH 00€eCIeYnBaJICSA OOMEMAHTUHHON KOHBEKIIHEI,
Ha noBepXHOCTH 3EMIM PACIONATAIUCH KPYITHBIE JIA-
BOBBIE IIJIATO, ITOJOOHBIE TYHHBIM MOpPsAM. Kopa Hapa-
MIUBATACh 34 CUET U3NUAHUIN 6A3A7TBTOB U KOMATHUU-
TOB, MUTAEMBIX MAHTHUMHBIMU IIIOMAMH, 4 TAKXKE 32
CYET MOJCIAUBAHUS CHU3Y MarM, BHEAPABIIUXCH B OC-
HOBAaHUE KOPBL TaKOM THUI PA3BUTHUSA KOPHI BBIIEIACT-
Cqd KaK pEeXUM TEKTOHUKU NOKPBIIKU* [14]. 3Haum-
TEJILHBIE JTABOBLIE ILUIATOU3IUAHUA, MACCUBHBIE Me-
TEOPUTHBIE GOMOAPAUPOBKU U OOIMIEMAHTUIHAS KOH-
BEKI[Us CJIYKWIN OCHOBHBIMU MEXAHU3MAMHU, OTIpeie-
JABHIMMU PA3BUTHUE 3€MJIN B I'aJICIICKOE BPEMSL.

* B razieit-apxeiickoe BpeMs BEPXHsisl KAMCHHAs: O60JIOUKA 3eMIIH
6bUIA OOJIEE WM MEHEE OTHOPOAHOM. E€ CIUIOIHOCTD HAPYIIATACh
JI60 6OMOAPUPOBKON ACTEPOUIOB, TUOO IIPOPHIBOM MATMBI IJTy-
OUHHBIX TUTIOMOB. O6a 3TH POIIECCa OOECTICUNBAIH OSBICHUE HA
MOBEPXHOCTH MarMaTHYECKUX PACIUIABOB, HAPAIUBAIONINX KOPY
cBepxy. Takoe coCcToAHNE 3¢MHO¥M TOBEPXHOCTH OO03HAYACTCA KAK
«TEKTOHMKA MHEPTHO! MOKPBIIIKI», WIH, KDATKO, — «TEKTOHHUKA
noKpeIKK» (lid-tectonics).

Ipbl camoopraHusayuu 3emnu

[Tocne TspKenoin 60M6apaAupPOBKU 0KOI0 4.0-3.9 Mipa
JeT Hazaj [2, 15] kocMu4ecKku (pakTop nepecTal ur-
paTh BEAYIYIO POJAb B (DOPMUPOBAHUU U paA3PYyIIE-
HUM KOPBI 3eMan. XaPaKTEP I'€OJOTUYECKNAX IIPOIIEC-
COB CTAJI ONPEJENATHCA MEXAHU3MAMHU «CAMOOPTAHHU-
3a1MK» HEAP IUIAHETHl, KOTOPHIE YIIOPSIAOUYNIN CTPO-
€HHE U COCTAB BCEX €€ 000n0ueK. C TOro Xe BpeMeHHU
B CTPYKTYPaX BEPXHEN 000J0YKHU 3eMIU (B €€ KOPE)
MPOCIEKUBAECTCA MOAJAIOMAACA PACIIU(PPOBKE JIETO-
IIUCh COOBITUH, KOTOPAsl MO3BOJACT C TOM MUIN UHOM
CTEINEHDBIO JETAIBHOCTA PEKOHCTPYUPOBATL HUCTO-
pUIO HANIEH TJIAHETHL.

Apxerickas dpa Npe/CTaBageT coboit Hauboee
PaHHUN OTPE3OK, AOCTYIHBIA i u3ydeHus. OH Ha-
YaICsd C NPEKPAMEHNS TAKENBIX ACTEPOUAHBIX HOM-
6apAUPOBOK U MIPOJOJIKAICA 6OJIeEe MUIINUAPAA JIET
(3.9-2.5 mapp et Ha3ax). B Ty 310Xy MIMPOKOE PA3BU-
THE IPUOOPENN OCHOBHBIE U VIBTPAOCHOBHBIC (KOMA-
TUUTBI) BYJIKAHUYECKUE OPOABL, 4 TAKXKE KUCIIBIE TO-
POABI TOHATUT-TPOHALEMUT-TpanoanopuTosout (TTT)
cepnn. COBMECTHO OHHM OOPA3yIOT I'DAHUT-3€JE€HOKA-
MEHHBIC 11051CA B (PYH/IAMEHTE JJPEBHUX IUIAT(POPM.

06 06cTaHOBKE (POPMUPOBAHUS ITUX IIOPOJ 103
BOJIIIOT CYAUTH JaHHBIE MO U30TOMHOMY COCTABY
KHCJIOPO/Jd B HIUPKOHAX APXEUCKUX TI'PAHUTOUOB,
BapbUPYIOIMEMY B mpefenax: §'°0 = 6—7%o. [logo6HoOe
MOCTOSIHCTBO CBHUJETEIBCTBYET O CIa6OM PA3BUTHU
IIPOLLECCOB BBIBETPUBAHUSA, CIOCOOCTBYIOIUX (PPaAK-
IMOHUPOBAHUIO HU30TONOB KHCA0POJA. COOTBETCT-
BEHHO, MOXXHO I'OBOPUTD O CJ1a60M AuddepeHnupo-
BAHHOCTHU penbeda B apxee € NPeobaaJaHueM JaH/-
ma@dTOB TUIA JTABOBBIX PABHUH (IIOJOOHBIX PABHU-
HaM JIyHBI M Mapca), a TakKe O Pa3BUTON rugpocde-
pe, KOTopas M30JIMPOBAIA KAMEHHYIO OOOIOYKY OT
BO3EHCTBUS aTMOCGhepH [16]. Takoi TUT Pa3BUTHSA
COOTBETCTBYET pekumy lid-tectonics U CBUAETEABCT-
BYET O JOMUHUPOBAHUU B TO BPEMS MEXAHU3MOB 06-
MIEMAHTUUHON KOHBEKUUU C YYACTUEM MAHTUUHBIX
IUIIOMOB. Bocxogdmue MaHTUNHBIE MOTOKU IUTAIU
JIABOBBIE IIJIATOU3NUAHUA, HAPAIUBAA TEM CAMBIM
MOIIHOCTD KOPBI. B pesynprare ee OCHOBAHHUE MOTPY-
JKaJIOCh B TJIYOUHBI, TJIe MPOUCXOUIA TpaHCPopMa-
LU IOPOJ] B AKJIOTUTHL [IMaBIeHUE MOCIEJHUX TOJ
BIUAHUEM TEX K€ MAHTUUHBIX IUIIOMOB BEJIO K 00pa-
30BAHUIO MArM, MCXOAHBIX JJIg MOPOJ TOHAJIUT-
TPOHJABEMUT-IPAHOJAUOPUTOBON CEPUM.

Bonpoc o nogsiaenuu kuciaslx nopop TTT-cepun —
NPUHITUIIUATIBHBIN JII1 TOHUMAHUSA T'€OJOTMYECKUX
IIPOIIECCOB B apxee. B COBPEMEHHBIX I'€OJIOIMYECKUX
CTPYKTYpax NOAOOHBIE TOPOABI OOPA3YIOTCSA IPEUMY-
MIECTBEHHO B OOCTAHOBKAX, CBA3AHHBIX C 30HAMHU CY0-
AykKuuu. OZHAKO B T€ JATEKUE BPEMEHA IPOIECCHI
TEKTOHUKHU JIMTOC(HEPHBIX IUIAT (BKIIOYAIOMIMUE B Ka-
YECTBE OCHOBHOTO 3JIEMEHTA CYOAYKIIMIO) HE UMEIU
MIUPOKOTro pas3BuTus [1, 17]. YKa3aHHbBINA BbIIIE MeXa-
HHM3M OOPA30BAHUA KUCIBIX MArM 34 CUET IJIABICHUSA
HHM30B 0A3UTOBOM KOPBI HE TAK JJABHO OOOCHOBAH HA
NIPUMEPE TOHAIUT-TPOHABEMUT-TPAHOJUOPUTOBOTO
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xomiiekca Munro biok (Minto Block) Ha cesepe Ka-
Hajbl [18]. B feTaiu3upoBaHHOM BUJE IIPEIOKCHHASL
MOJE/Ib BKJIIOYAET IIOLBEM MAHTUHHOIO ILIIOMA K OC-
HOBAHUIO KOPBI, INIABJIEHUE €I'0 F'OJIOBHOU YaCTHU U I10-
CTYIUIEHUE PACIUIABOB HE TOJBKO HA IOBEPXHOCTb,
HO 1 H4 Pa3Hble YPOBHU KOpHI (puc.4). Temno, npuBHe-
CEHHOE PACIUIABAMU B KOPY, BBI3BIBAJIO €€ IUIABJICHUE.
[TpojyKTamMu NOCJIEIHEIO CTATN TOHAIUTOBBIE MATMBI,
KOTOpBIE OJAHUMAIUCh BBEPX, 0O0PA3ysl KPYIIHBIEC BHY-
TPUKOPOBbIE JUH3BL llocieayoomue BO3AEUCTBUA
IIJIIOMA H4 KOPY BOBJIEKAIM B IIJIABJIEHUE TOHAJTUTEHI
MIEPBOTO 3TANA. B pPe3ynbraTe MOABIAIUCL BCE Hoee
KHCJIBIE PACIUIABBI — BIUIOTH O TI'DPAHOAUOPHUTOB.
[TpemnokeHHas MOZENb IOJIHOCTBIO COTTIACYETCA C CO-
BPEMEHHON OO6CTAHOBKON OKEAHUYECKOTO IIJIATO U HE
TpebyeT 06pa3oBaHus 30H cydaykuuu [18].
ApxericKkas 3pa OblJIa BDEMEHEM MOCTYIUIEHUS BbI-
COKOTO TEIJIOBOI'O NOTOKA U3 HEAP 3EMJIU. DTO ITOCIY-
JKUJIO NIPUYMHOU BBICOKOM CTEIICHM IUIABICHUS MaH-
TUU U 06PA30BAHU OOIBIINX OOBEMOB BBICOKOTEMIIE-
paTypHBIX MarMm ¢ copepxkanuem MgO > 32% [19, 20].
[ToTeps Temna NpUBENId K TOMY, UYTO K OKOHUAHHIO ap-
Xes BHYTPU 3eMId (POPMUPYETCA BHYTPEHHEE METAN-
JIUYeCKoe AApo. Cenvac TPYyAHO CKa3aTh, KAK 3TO CKa-
3QJI0Ch HA IUTIOJILHOM XAPAKTEPE 3€MHOI'O MATHUTHO-
I'0 IIOJISl, HO UMEHHO C KOHI[A apX€s B IIOPOAAX HAYU-
HAIOT OIIPEJE/IATHCS IAJIEOMATHUTHBIC XAPAKTEPUCTH -
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KM, KOTOPBIE B PYKAX I'€OJIOTOB CTAJIM MHCTPYMEHTOM
JUI PACTIO3HABAHUSA BAXKHBIX COOBITUH I'€OJIOTUYECKO-
I'o IPOILIOIo, NPEXKAE BCEr0 — [UId PEKOHCTPYKIIUIA
JPEBHUX KOHTUHEHTOB.

B COOTBETCTBUM C TE€OJOTMYECKMMH U MANIEOMAT-
HUTHBIMHU JAHHBIMHA, IIEPBBIN CYIIEPKOHTUHEHT KeHop-
JIEH]] BO3HUK OKOJIO 2700 MaH zner Hazag [1]. C aroro
MOMEHT4 B I'€OJOIMYECKON MCTOPUU 3E€MJIN HACTY-
N1JIad 3M0XA CYNEPKOHTUHEHTAIbLHBIX IMKIOB [21].
WX BaXHAd XAPAKTEPUCTUKA — IEPEMEIEHUE KOH-
TUHEHTAJBHBIX MACC B TOPU3OHTAJBLHOM HaIlpaBlie-
HUU — CTaJId CBUIETEIbCTBOM 3aPOXKIAEHUA B KOHIIE
apxed MEXAHU3MOB TEKTOHUKHU JTUTOCHEPHBIX IIIUT.
Tem He MeHee O UX JOMHUHUPOBAHUA OCTABAIOCH
emnie 0koJio 700 MJIH JI€ET.

dmoxa or 2.7 po 2.0 Miapa JerT — InepexojHas
MEXIY TEKTOHUKOU paHHen (>2700 miH ner) 3eMiIn
1 COBPEMEHHOM TEKTOHUKOMU (17, 22]. B aTOT MHTEP-
B4aJI BDEMEHM 3aKOHYMUJIOCH (POPMUPOBAHUE OCHOB-
HBIX BHYTPEHHUX OOOJOYEK IJIAHETHI, HA T'PAHUIIEC
A/1pa ¥ MAHTUM BO3HUK CJIOW D”, B pe3ynbrare pa3Bu-
THA IPOLECCOB CYONYKLIMHU IPOU3OIIIO Pa3JeNeHue
MAHTHH HA BEPXHIOIO M HUKHIOIO, 4 OOMEMaHTHIHAA
KOHBEKIIUS CMEHUIACH IBYXbAPYCHOI.

[TepexOAHBIN MEPUOJ, YETKO (PUKCUPYETCS IO
CMEHE LEeN0ro pafa (PyHAAMEHTAAbHBIX XapaKTe-
pUCTUK (PHUC.5), OTPA3UBIIMX HU3MECHEHHUE COCTABA
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) MaHTUs!
S L= T
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MaHTUAHBIA
MaHTUIAHBLIA &\
avanup
“ ﬁ
\

B
\ﬁ}) |

/
2] 2

Puc.4. Mopenb GopMMpoBaHMA TOHANUTOBLIX PAaCcMNaBOB NOA BAUSHWEM MAHTUIHBIX NAOMOB B paHHeil uctopuun 3emnmn [18]:
@ — MaHTUIHBI NloM — UCTOYHMK pacnnaBoB (M1), o6pa3yiolmux MOLLHYI0 BYJIKAHUYeCKYI0 KOpY; pacnnaBbl, 3afepxaBLlumecs
B €e OCHOBaHWW, NOANNABAAIOT ee U HOPMUPYIOT TOHanUTOBbIe pacnaasbl (T1); 6 — 6Gonee nerkue pacnnasbl T1 NofHUMaOTCA
B KOpY; pecTuthl u KymynaTel (E1) norpyxatoTcs B MaHTUIO, TA€ YaCTUYHO CMELMBAIOTCA CO BTOPOW reHepalmen MaHTURHbIX pac-
nnasos (M2); 8 — pacnnasbl M2 BO3AeNCTBYIOT Ha OCHOBaHWe KOpbl M NNABAT yYacTBYIOWMIA B ee CTPOEHUM MaTepuan; Gopmu-
pyeTcs BTOpas reHepauus MeHee NOTHbIX TOHAANTOBbLIX pacnnaos (T2); 2 — C NpekpaleHemM BTOPOro UMNybCa MarMaTuama
HU3bl KOPbl OCTbIBAKOT, HaCTUYHO OTCNANBAKOTCA U NOrpyXaklTCcA B MAaHTUIO; 3TOT NpoLecc nposoynpyert MaHTUMIHOE NnnaBneHune
c o6paszoBaHuem pacnnasos M3. Vix Bo3gelicTBue Ha paHee cOpMUpOBaHHble Tena M2 1 pennKTsl 1aB NPUBOANT K hopMupoBa-
HUIO TPeTbEN reHepaLm TOHaNMTOB M rpaHoANOpMTOB T3 1 pecTUToB reHepauum E3.
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Puc.5. Koppenauuu BellecTBeHHbIX NapaMeTpoB, XapaKTePU3YIOLWNX COCTOSAHUA 3eMHbIX 060/104eK U MAHTUIIHbBIX Pa3HOBPEMeH-
HbIX C/I0EB B NPOLLECCE IBONIOLUY NaHeTsl [22]: a — pacnpefeneHue BO3pacToB LLUPKOHOB U COOTBETCTBYIOLMX UM MOAENbHbIX
(no uzotonam Hf) Bospactos [23]; 6 — Bapuauuu usoTonHoro coctaBa kucnopoaa (60) B uMpKOHax U3 rpaHuTompos [16];
8 — BapuaLnu n3oTonHoro coctasa Heofuma eNd B nopofax paHHero apxes, 3eIEHOKaMEHHbIX NOACOB U KOHBEPrEHTHbIX rpa-
Huy, naut [1]; 2 — Bapnawuuu U30TONHOrO cocTaBa cTpoHLuMa (¥Sr/*Sr) B MopcKoii BoAe B TeYeHMe reonornyeckoii uctopuu [1];
0 — COOTHOLWEHUA OKeaHUYeCcKux 6a3anbToB, He CBA3aHHbLIX ¢ MarmaTuyeckumu pyramu (NAB) n cBA3aHHbIX ¢ HUMK (AB), B Te-
yeHue BCeil reonoruyeckoit uctopum [1]; e — nsmeHeHne Aonu KOMaTUMTOB B COCTaBE MarMaTuyeckux noscoB B TeYeHUe reono-
TMYECKOTo BpeMeHU [24];  — BapuaLnmu U MaKCUManbHble cofepkaHnus Mg0 B KOMaTuMTax U NUKPUTAX, CBA3AHHbLIX C OCTbIBA-

HMeM oKpyxatowei maHTum [19].

HCTOYHUKOB MarMaTU4YECKUX U OCAJOYHBIX MOPOJ,
a Takxe ycjaoBuil ux ¢popmuposanus [22]. Torga pa-
JUKAJIBHO MOAU(PUIUPOBANTUCH TAKUE BAKHBIE JH-
JOTCHHBIC CUCTEMBl 3€MJIH, KAK MATMATU3M U Mar-
MAaTOTEHHOE pyjoobpazosaHuce. Eciu B rajee u ap-
Xee BEAVIIUMHM MAarMaTUYEeCKUMU ACCOIMUAIUAMU
6BIIM KOMaTUUT-643a7bTOBLIE U TPOHJbEMUT-TOHA-
JAT-TPAHOJUOPUTOBBIE, TO B MEPEXOJHBIN IEPUO]
UX aPCEHAJ PE3KO pacmUupunaca. IToABUINCh HOBBIE
I'PYIIIB U CEMEHUCTBA MOPOJL, B TOM YHUCJIE U3BECTKO-

BO-IIEJOYHOM, CYOIIEJIOYHON U LIEJIOYHOU CEPUU.
B ToT nepuoj; pe3ko BO3pOCiad pOIb MATMATUYECKUX
ACCOIMAIUN AHAE3UT-AALIUTOBOIO PAJd, KOTOPBIE
HECJIU METKU (POPMUPOBAHUSA B CYOIYKIITMOHHBIX yC-
noBuAX. CTaau NPOABIATHCA HNPUHIIUIHAIBHO HO-
BBIC PYJ00OPA3YIONME IMPOIECCH], CYIECTBEHHO
pPaCHIUPUBIINE KPYT SHAOTEHHBIX MOJE3HBIX HCKO-
MA€MBIX B CTPYKTYPaX KOpbl. Hauanu (popMUPOBATLCA
MOJUMETAJINYECKUE MECTOPOKACHUS, PEAKUX U Oa-
TOPOJHBIX METAJIIOB M PEIKUX 3EMEb.
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K pybexy ~2.7 MIpJ JIET OTHOCATCA U3MEHEHUA
M30TONMHOTO cocTaBa Nd B IMPOJYKTAX MAHTUHHOIO
NAaBACHUA. B MArMaTU4YECKUX aCCOIUAIUAX CTAIU
npeo6nafaTbh TOPOJBl C XAPAKTEPUCTUKAMU JICILIE-
TUPOBAHHOMN (BEPXHEN, '€OXUMHYECKU HUCTOLICH-
HOHM) MaHTUU. DTOT (PAKT YKA3BIBAET HA TO, UTO
K KOHIIY apXes 3aBEPUINIOCh PA3JEIECHUE MAHTUH HA
BEPXHIOIO M HIKHIOIO, 00jiee OOOralleHHYI0 HECO-
BMECTUMBIMU 3JIEMEHTAMU.

K 3TOMYy BpEMEHHU OTHOCUTCS TAKXKE BOZHUKHOBE-
HUE NIEPBOI CylmH. PaHbllle MTOBEPXHOCTbh 3EMIIU ObI-
Ja cna60 puddepeHUPOBAHA U B OCHOBHOM ITOKPBI-
T2 BOAAMU MHPOBOrO OKE€aHa. 2.5 MDA JIET HA34]
pa3Mepsl CYIMU AOCTUTIU TAKUX O00BEMOB, KOTOPBIE
OTPA3WINCh B COCTABE OTIOXEHUN, U B YACTHOCTHU
B U30TOIHOM COCTABE CTPOHLHUA MOPCKUX BOJA (CM.
puc.5,2). O popmupyercss U3 JByX OCHOBHBIX UC-
TOYHHUKOB: JIAB, U3JIUBIIUXCA HA JHO OKEAHA, U OCaJ-
KOB, 06PA30BABIINUXCA IIPU PA3PYIIEHUN KOHTHUHEH-
TAAbHOM KOPBI. M30TONHBIN COCTAB CTPOHIUA B Kap-
60HATAX APXEUCKOTO OKEAHA IPAKTUYECKU PABHOBE-
CEH C MOPOJaMU OCHOBHBIX U YJIBTPAOCHOBHBIX JIAB
€ro goxa. [IpuMepHo 2.7 MIPJ JIET HA34]] OTHOIIEHUE
¥Sr/*Sr B xapboHaTax (CM. pHUC.5,2) HAYANO OTIHU-
YaThCA OT MAHTUHHOTO M C TE€X IIOP MOCTENEHHO PaC-
TET. DTO YKA3bIBAET HA IOSBJICHUE B BOAAX OKEAHA
JOMOJHUTEABHOTO UCTOYHUKA CTPOHIIUA C XapaKTe-
PUCTUKAMU KOHTUHEHTATbHOU KOPBI U, COOTBETCT-
BEHHO, HA OOPA30BAHUE B MOBEPXHOCTHBIX CTPYKTY-
pax 3eMau CyIIH, MOCTABIAIONIEN OCAZOYHBI MaTe-
pHaI B OKEAHBL

biuskue BBIBOJALI O BpEMEHHU (POPMUPOBAHUA
KOHTUHEHTAJIBHON KOPBl U CYIHIU CIEAVIOT TAKKE U3
JAHHBIX 10 U3MEHEHUIO U30TOIIHOI'O COCTABA KUCJIO-
poza (8'"0) B MCTOYHUKE MATMATUYECKUX TOPOJ (CM.
puc.5,6). CMEHa UCTOYHUKOB CBS3BIBACTCS C BO3HUK-
HOBEHHEM OCAJOYHBIX IOPOJA, OOPA30BABIINXCA
B PE3YJIBTATE PA3MbIBA MATEPUKOBOM CYLIH, T.C. C I10-
ABJICHUEM €€ 3HAYUTENbHBIX 06beMOB. DOpMUPOBA-
HHUE MATEPUKOB CONPOBOXK/JATOCH POCTOM MOJHATUH,
MOPO/IBI KOTOPBIX MOJBEPTAIUCh UHTEHCUBHOMY XHU-
MHUYECKOMY BBIBETPUBAHHUIO. OOOTAIEHHBIE TAXKE-
JIBIM U30TONOM KUCA0poaa ('*O) u3MEHEHHBIE 11OPO-
Jbl PA3PYIIATINCh U CJIATATN OCAJKHU, KOTOPBIE B [1A/Ib-
HEHIIEM CTATNU UCTOYHUKOM I'DAHUTHBIX PACIIABOB.
DTOT nIpoLecc — OCHOBHAA IPUYUHA POCTA BEIUYU-
HBI §'°0 B MOCTAPXENUCKUX I'PAHUTONU/IAX.

K rpanune apxesa u npoTepo30sd OTHOCUTCH U TAK
Ha3plBaeMasd Benukaga KUCAOPOJHAA PEBOJIOLUA
(BKP) — riob6asbHO€E U3MEHEHHE COCTABA ATMOC(]E-
pbl 3emny, npousomeanmee 2460-2426 MJIH JIET Ha-
3a/1. Ero pesynbsraToM CTano NOSABIECHUE B aTMOC(hepe
CBOOOIHOTO KUCIOPOAA, OIPENENNUBIIETO CMEHY BOC-
CTAHOBUTEIBHBIX YCIOBUH B ATMOC(HEPE HA OKUCIIU-
TenpHble. [IpUpo/ia 3TOr0 COOBITUSA TAUT B C€O€ MHO-
I'O 3araJjoK. B 3eMHBIX HEJpaxX KUCJIOPOA, KAK [IPABU-
JI0, HAXOJUTCA B CBSI3AaHHOU (popme. B cBO6OAHOM
BUJI€ OH MPAKTUUECKU HE MOXKET CYHMECTBOBATDb, TAK
KaK Cpa3y PACXOAYETCSA HA OKUCJIIEHUE TOPHBIX IOPOJ,
1 MHUHEDPAJIOB. OHJIOTEHHAA IPUPOAA KUCIOPOAA, ITO-

SABUBIIEIOCA B ATMOC]epe HA PyOeKe apxXes U IIpoTe-
pO305, CKOpPEE BCEIO, UCKIIOYACTCS.

Ha 3emiie BaKHEUIIUM MEXaHU3M BBICBOOOKICHMUS
KHCIOPO/Jja U3 XUMHUYECKU CBA3AHHOTO COCTOSIHUA
B CBOGO/IHYIO (POPMY — (POTOCUHTES. B paHHUE 110X
pa3BuTUA POTOCUHTE3UPYIOMUMHU OPraHU3MAMU OBbI-
M IUAHOOAKTEPUU. MOXKHO INPEANONOKATD, YTO HA
paccMaTpUBaEMOE BpeMs MPUIIIACh BCIBIIIKA 0Opa-
30BAHUS COOOIIECTB 3TUX MUKPOOPraHU3MOB. OjHa-
KO pEe3y/IBTaThl 0000MIEHUA TEOXUMNUUECKUX UCCIENO-
BAHUH, BBIIOJAHEHHBIEC T.JJIAOH30M C COaBTOpAMU, IIO-
Ka3BbIBAIOT, 4TO B APXEE MPOJYLIUPOBATOCH CTOJNBKO XK€
OPrdHUYECKOI'O YIJIEPOJA, CKOJIbKO M B OOJ€ee IMO3J-
HUE TEOJIOTUYECKHUE AMOXH [26]. DTO MO3BONUIO ABTO-
paM c/ies1aTh BBIBOJI, YTO, XOTA (POTOCHUHTETUKHU U CY-
MIECTBOBAIM B ApX€€, UX ACATENBHOCTDb OBLIA BTOPUY-
HOW IO OTHOWIEHUIO K JOMUHUPYIOMHUM aHA3POOHBIM
IIPOIECCAM. BbIIENAeMBI UMH KUCAOPOJ MPAKTUYEC-
KM CPa3y PaCcXOJ0BAICA HA OKUCJIEHUE TOPHBIX IIOPOJ
1 PACTBOPEHHBIX COEIUHEHUI TH/IPOCKhEPH .

OtBeT Ha BONpOoC 0 npupoje BKP u ee npuypoden-
HOCTH K I'DAHUIIE ApXeS U NPOTEPO30s NPUILIOCH UC-
K4aTbh B COBOKYITHOCTH TaKHUX I'€OJOTUYECKUX IPOIEC-
COB, KOTOPBIE MOIJIA U3MEHUTD YCIOBUA B aTMOCheE-
p€ U TEM CaAMBIM CIOCOOCTBOBATh OOPA30BAHUIO CBO-
60HOrO KUCJI0poaa. MccnenoBaHUs, NPOBEIACHHBIC
B IO:xHOM ApHKe, TOKA3a/I1, YTO MOSABIEHUE CBOOO/I-
HOTO KHCIOPOJA, 3a(PUKCUPOBAHHOE TOPU3OHTAMU
OKHMCJIEHHBIX TOPOJ U MUHEPAJIOB, TECHO CONPIKEHO
C NPUHLUNAAIBHO HOBBIMHU T'€OJIOTHYECKMMH IPO-
neccamu. K UX 4ucIy OTHOCUTCA M OO6PA30BAHUE CY-
NEpKOHTUHEHTAa KeHopnews, T.€. mepBoy cymu B 60-
JIe€ UM MEHEE 3HAUUMBIX pa3Mepax; U T'YPOHCKOE
ONEJICHEHNE, OXBATUBIIEE BCIO 3EMJIIO; U Pacmaj Cy-
IIEPKOHTUHEHTA MO AEUCTBUEM MAHTUUHOTIO IIIOMA.
DTU NPOLECCH CONPOBOXKAANNCH U3MEHEHUAMU Xa-
paKkTepa MarMaTu3Md. B TOM 4ncie MEHAICA COCTAB
BYJIKAHUYECKUX I'a30B, 4 COOTBETCTBEHHO, I XUMUYEC-
KHE COCTaBBI OKEaHa U aTMocdepsl. IIpeanonaraercs,
4YTO B ATMOC(EPE YMEHBIIUIOCH KOTUYECTBO CEPHUC-
TBIX T'A30B U METAHA, Hd OKUCJIEHUE KOTOPBIX TPATUII-
Cs1 BECh CBOOOJIHBIN KHUCJIOPO/. BO3MOXHO, OJHUM U3
CJIE/ICTBUI TAKUX U3MEHEHUM CTAJO CHUKEHUE KOJIU-
YECTBA MAPHUKOBBIX T'a30B, MOCHYKHUBIIEE TOJYKOM
JUIS TTIO6AJILHOTO OJIEICHEHUS. B yCIOBUAX CylIn Jies-
TENbHOCTb (POTOCHHTETHUKOB CIHOCOOGCTBOBANA IO-
CTYIJIEHUIO KUCJIOPOJA NpAMO B atmocdepy. B nen
HEOKUCJIEHHBIX COEJAUHEHUN COJEPKAIOCH CYIECT-
BECHHO MEHBIIE, YEM B BOJHOI Cpejie, KOTOPAs JJOMU-
HUPOBATa HA MOBEPXHOCTU 3eMIU B Oojee paHHHUE
BpeMeHA. DTO 06€CIEYNBAIO HOJBIIYI0O COXPAHHOCTD
KHCJIOPOJA B aTMOC(EPE U AANBHENIIEE €TO HAKOTLIE-
Hue. B pemenun npobaemsl BKP eme MHOTO BOIpo-
COB, CBA3AHHBIX C PEKOHCTPYKIIUEN PA3BUTHUA OPrdHHU-
YECKOI'0 MMPA HA PAHHUX CTAJUAX PA3BUTHUS HAIICH
naaHeTsl. HO OHU YBOAAT B CTOPOHY OT TEMBI HAIIIETO
MOBECTBOBAHUA U IMOTOMY 3/[1€Ch HE OOCYXJAIOTCH.
Ham nmpejcTaBasercs, 4TO UMEIOMUECS JAHHBIE T03-
BOJIAIOT CENYAC CAENIATD CJIEAYIOMUI IIPOMEKYTOUHBIN
BbIBOJ. HecMmoTps HA TO uTOo BKP He 6bl1a pesynbra-
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TOM KOHKPETHOT'O T€OJIOTHUYECKOTO IMPOIECCd, OHA
CTaJIa CIEJCTBUEM KYMYJIATUBHOIO 3(P(PEKTA OT Cepuu
I'€OJIOTUYECKUX COOBITHI, KOTOPHIE CO3AIN YCIAOBUSA
JUI TIOSIBJIEHUS CBOOOJHOIO KUCJIOPOAA B aTMOC(heEpe
3eMIN U TEM CAMBIM CIIOCOOCTBOBAIU YCKOPEHUIO
3BOJIIOLIMHU JKUBOT'O BEMECTBA.

Xapakrep paspuTua 3emuu 2.7—2.0 MiIpj 1€T Ha-
3a/l, OYEBU/IHO, CBSA3AH C IPOILECCAMH, IPOTEKAIO-
IMUMU BO BHYTPEHHUX 060JI0YKAX IJIAHETHI, 4 TAKKE
¢ (POPMHUPOBAHUEM HOBBIX. BO-IEPBHIX, KAK YXKE OT-
MEYaJI0Ch, HA py6esxke 3.0—2.7 MIApJ €T HA3aJ CTAIU
AKTUBHO TNPOABIATHCSA 3JEMEHTH TEKTOHUKH ILIUT.
DTO BEJIO K TOMY, 4YTO Y4CTb IMOTPYKAIOMMUXCA JIUTO-
cepHBIX IUIUT OCTABANACh HA TPAHUIIE BEPXHEU
1 HUKHEN MaHTHUU, PA3JIE/sisd €€ U CO3/1aBasl YCIOBU
A1 (POPMHUPOBAHUA JBYXbAPYCHOU KOHBEKIIUU.
Menpmasa 4acTb Cy6AyLHUPYEMOHN NTUTOCKHEPH MO-
IPYXKaaach JO IPAHUIBL APO—MAHTUA U, OUEBUIHO,
2.7-2.0 MipA ner Ha3aJ] HOCIYXHJId OCHOBON JId
dopmuposanus cinos D” — INOIPAHUYHOIO MEXKAY
AJPOM U MAHTHUEN. B KaKOM-TO CTENEHU 3TOT NPO-
LIECC MOXHO HabII0JaTh IO M3MEHEHHMIO COCTABA
[JIYOMHHBIX IJIIOMOB, HOJHUMABIIUXCA OT I'PAHUIILI
AAPO—MAHTHUA (CM. PUC.5,9¢), 9YTO JETATBHO ONNCA-
Ho J.LKamnb6emnom u PI'pudpdurcom [19]. Marma ra-
KUX IUIIOMOB 3.4—2.7 MJIpJ] JIET HA34/]] COJIEPKAJIA [10-
CTOAHHOE KOIN4YeCTBO MgO — 0KoJO 32+2.5 mac.%,
YTO COOTBETCTBOBAJIIO TEMIIEPATYPE PACILIABOB HE
meHee 1650+5°C. Kak momaraior aBTOPhl YKa3aHHOM
paboTel, apxeicKue NAIOMB (POPMUPOBAINUCH HA
TEPMAAbHOU TI'PAHUILIE, OTBEYAIOIEN MOBEPXHOCTHU
aapa. UX TemmepaTypa OCTaBaaaCh MOCTOSAHHOH
1 COOTBETCTBOBAIA TEMIIEPATYPE BHEIIHETO KUJKO-
ro fApa, KOTOpas COXpaHanach 6naropapsa Oydpepu-

pyomeMy 3PPEeKTy KPpUCTAUIM3ALUNA BHYTPEHHETO
TBEPAOIO XKEJIE3HO-HUKEIUEBOTO AApa. 2.7 MIDPJ JIET
Ha3a/ NJI0THAsA CYOAYLUPOBAHHAA TUTOC(hEPA CTaNa
HAKAaIUIMBAThCA HA BHEIIHEN IpaHUIlE AAPa, CO3/a-
BasA PA3JEIAIONINN MAHTUIO U AP0 MU3OIAIMOHHBIA
csou D”, KOTOPBIM NOCIENOBATENbHO TOHUKAI TEI-
JIOBOH MOTOK U3 AJjpa, 4 COOTBETCTBEHHO, U TEMIIE-
parypy INMIyOUHHBIX ILUIIOMOB (CM. puc.5,c). ITocre-
MIEHHO TOJIINUHA 3TOTO CJIOS JJOCTUTIA KDUTUYECKUX
3HAYEHUIT, HEOOXOAUMBIX 11 (POPMUPOBAHUSA BHYT-
penneit kousekuuu [19]. Ciont D” u3onnposan MaH-
THIO OT HEMOCPEACTBEHHOI'O KOHTAKTA C AIPOM, 4TO
U BBI3BAJIO MOHMKEHUE TEMIIEPATYPHI HA UX OOmEn
rpanune. Ecim Ha BepXHEH IrpaHuIle Aapa TeMIepa-
Typa cocrasisieT okosno 3800-4200 K, To Ha Bepx-
HeH rpanuue cnoga D” — 2700-2800 K [28]. Takum
ob6pazoMm, OydepHslit cioit D” npu cBoeit cpepHen
MOIHOCTH OKO0n0 200 KM obecreyns nepenay TeMm-
neparyp 6osee yem B 1000 K u cran peryairopom
CHIDKEHUS TEMIIEPATYPbl B OCHOBAHUN MAaHTUH.
[Tpoueccel popmupoBanus ciog D” U TEKTOHUKU
IJTUT OK43aJIUCh TECHO CBA3AHHBIMU, XOTS U PA3JEI-
I0TCA NPAKTUYECKHU BCEM 06bEMOM MAaHTHU. Eciu cioi
D” perynupyer B3aUMOJEHCTBUE S/Ipa U MAHTHUH, TO
CyOAyKIIMA MOCJIYKUIA IPUYNHON MUHTEHCUBHOU II€-
pepaborku u jguddepeHuuanun  3€MHOU KOpPBI
1 BEPXHEN MaHTUU. B pe3ynasrare NOPOXKAECHHBIX CY6-
OYKLUEN IIPOLIECCOB MAarMaTU3Ma U MeTaMopdusma
KOpa pasfie/naach Ha HIKHIOKI, CYIECTBEHHO 6a3U-
TOBYIO, M BEPXHIOIO, OOOT'aIEHHYIO I'PAHUTHBIM BEIIE-
CTBOM. Ba)XHBIM 4r€HTOM B 3THUX TPaHCPOPMALUAX
CTaJla MOPCK4sl BOJA, BOBJICUECHHAsI COBMECTHO C Cy0-
OYLUPOBAHHON UTOCHEPON B MaHTHUIO. OHA PELUK-
JIUPOBaJIA (T.€. BHOBb IIEPEMEMIANIACH K IOBEPXHOCTH),

ragen apxen nocrapxei
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Puc.6. 3sontouus ctuneit reognHaMmyeckoro passnutus 3emnu 4.5-2.7 (2.0) mnpg net Hasag [22]. B ragee nepBuyHas Kopa Ha-
palLMBanach 3a CYET U3NUAHUN, MUTAEMbIX BOCXOAAWMMN MAHTUNHBIMU MIOMAMMK, U Pa3pylianach Npu acTepouaHbIX 6ombapan-
poBKax. B apxee npoucxonun pocT KOpbl 33 CYET [AUTENbHbIX N1ATOKOMATUUTOBBIX U3NUAHUIA. 10 OCTUKEHUN BONBLIONK MOLLHO-
CTU €€ HUXKHUE TOPU3OHTHI MOABEPraanch IKNOTUTU3ALUM. B ganbHeiwem 3KNOrMTU3MpOBaHHbIE GNOKM NOTPYKANNUCh A0 FPaHU-
Ubl AfPa ¥ MAaHTUK, TAE OHM 3aKNaabiBanu ocHoBy Ans GpopmMupoBaHua cnos D”, KOTOPLIA M30AMPOBAN AAPO; MAHTUA OXNaxaa-
Nlacb, U3MEHANACh CUCTEMA KOHBEKTUBHBIX NOTOKOB. Pa3oBbie Nepexofbl B MUHEpANax pasfeNuin MaHTUI0 HA BEPXHIOK W HUXK-
Hioto. ocTapxeil — npoTepo30iCcKUil NepexofHblii NePUOA XapaKTepuU30BaNCs HavyanoM U 3BONIOLMENH npoueccoB cybayKLumum,

thopMMpoBaHMEM 30H CMPEAUHTA U POCTOM FOPHbLIX COOPYIKEHUI.
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IIOHWXAA TEMIIEPATYPY IJIABJIEHUA MAHTUU U HU30B
KOpPBL, CIOCOOCTBOBAJa OOPa30BAHUIO PACILUIABOB
C IIUPOKUM CIIEKTPOM COCTABOB, A TAKXKE UX OOorarie-
HUIO METAUIAMH, PEJKUMH JIEMEHTAMU U JIp. B KO-
HEYHOM UTOT'€ 6J1ar0Jjaps NPOIECCaM CYOAYyKIIUU BO3-
HUKJIO OOJBIIMHCTBO MECTOPOXKAEHUI PY/JHBIX U HE-
PYJAHBIX IIOJIE3HBIX UCKONAEeMBbIX. CXEMATUYHO CMEHA
CTUJEH TEKTOHHUYECKHUX JBUXCHHUU OT TaJEHCKOTO
30HA4 JIO TIEPEXOTHOTO MEPUO/IA TOKA3AHA HA PUC.O.

MospaHue anoxu

WTaK, OKOHYATEIbHOEC U3MEHEHUE B COCTABE OTAEIb-
HBIX 060JI0ueK 3eMn npousonuo 2.0 MIpA JET Ha-
3a7 [22]. K ToMy BpeMEHHU 3aBEPIINUIOCH (POPMUPOBA-
HUE JIETIETUPOBAHHON MAHTUHU HAIIEH IJIAHETEHI, KO-
TOpasd MOTEPANA 3HAUUTENBHYIO YACTh JUTO(DUIBHBIX
3JIEMEHTOB, MEPEMEINX B KOHTUHEHTATIbHYIO KODY.
[Mpousomna auddepennuanusa nociegHed na 6a3u-
TOBBIN U 'PAHUTHBIN CJIOU. [€OIOTUYECKUM ITOKA34dTe-
JIEM TAKOU AUMdEPEHITNALNN CTAIO OOPA30BAHUE HA
py6exe 1.9 MIpA JIET OrPOMHON MACCHI TPAHUTOB-PA-
MMAKUBU, OOOTAIEHHBIX JTUTO(PUIBHBIMHU 3JIEMEHTAMHU.
JenneTnpoBaHHas MAHTUA CTAJd OCHOBHBIM IIOCTAB-
IIMKOM 0a3a/1BTOB CPEAUHHO-OKEAHUUYECKUX XPEOTOB.

C Toro BpeMeHHU B PA3BUTUM 3€MJIM YETKO IIPOCIIe-
JKABAIOTCA CYNEPKOHTUHEHTAJIbHbBIE LUKIbL [29]. Ha-
410 UM, KAK YK€ OTMEUAIOCh, MOJTOKUIO 06pa30Ba-
HHE B KOHIIE apXed CYIEPKOHTUHEHTA Kenopnens, Ko-
TOPBIY NIPEKPATUII CBOE CYIIECTBOBAHUE 2.1 MJIpJ JIET
HazaJ. OKoJ0 1.8 MiIpJ JIET HA32/ BO3HUK CYIIEPKOHTH-
HeHT Konymbusa (wnn Hyna), pacnasmuiica 1.4 miupa
sger Hazaj. Iloznuee, okono 1 mapp JeT Hasand, chop-
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MHUPOBAICA CYINEPKOHTUHEHT POJMHUNA, NPEKPATHUB-
muil cBoe cymecrsosanue 0.8—0.7 miph JeT Ha3aj,
Oxoso 300 MH JIeT Ha3ay 06PA30BAICA CYIIEPKOHTH-
HeHT [laHres, pacKoJ KOTOPOIO HAYANCA B PaHHEN
1ope (200-180 MuIH JIET HA3a]) U IPUBET K 060C06IIE-
HHIO COBPEMEHHBIX KOHTUHEHTOB.

O0miee B 3TUX CYIEPKOHTUHEHTANIbHBIX [JUKIAX —
CMEHA JIOMUHHUPYIONUX I'€OJUHAMUYECKUX MEXAHU3-
MOB. Ha panHell craguu 0Opa3oBaHUsA CYIEPKOHTHU-
HEHTOB BEAYHIYIO POJb UTPAIA MEXAHU3MBI TEKTOHU-
KU IUIAT, ONPEAE/IABIINE MEPEMEMEHNE OTJETbHBIX
O6710KOB (KOHTUHEHTOB U MUKPOKOHTHHEHTOB) K 00-
1IEMY LEHTPY [22]. BIOKU CTAJIKUBAJIUCDH, U BJOIb UX
rpanul, GOPMUPOBAIUCL OpOreHHbIe ToAca. Cybay-
LUPOBAHHAA TUTOC(HEPA (IVIABHBIM OOPA30OM OKECAHU-
YECKasd) IOIPYXKaaaChb B MAHTUIO. JHAYUTE/IbHAA €€
YaCTb COXPAHANIACh HA I'DAHMLIE BEPXHEN M HUKHEHN
MAHTHH, APYTasd Ke OTPBIBATACh U B BU/I€ (PPATMEHTOB
CJ1300B OTPy»Kanach JO 10 D”, Hapymas CJI0XKUBIIE-
€csi B HEM TEPMAJILHOE paBHOBECUE. B pesyrnbrare
(opMHUPOBAICA MOTOK IOpPAYEN MAHTHUH, KOTOPBII
BOCXOJAMI OT 1051 D” M1 KOMIEHCUPOBAJ IOCTYIIEHUE
B HU3Bl MAHTUU (PPATMEHTOB JTUTOCHEPHBIX CI300B.
DTOT NOTOK B BUJIE OIPOMHOIO I'pubda (Cyneproma)
IIOJIHUMAJICA JO TPAHUIIBI HUKHEN U BEPXHEN MAHTUH,
IrJie IpeoOPa30BLIBAJICS B CEPUIO HEOOMBIINUX TIIOMOB.
[TocienHuE BO3JEUCTBOBAIU Ha JTUTOCHEPY CyHEpP-
KOHTHUHEHTA, PACKAIBIBAA €r0 HA 60JIE€ MEJIKUE KOH-
TUHEHTAJbHBIE MACCHI [30].

Eme oJjuH 3HAYUTENBHBINA IIPOLIECC TIOCIE PyOeKa
2.0 mupy ieT — o6pazoBaHue AQpUKAHCKOTO U TUxo-
OKEAHCKOI'O IOpAYUX MOJEeH MaHnTuu [31], nan maH-
TUHHBIX NPOBUHIIUN C MOHUKXEHHBIMU CKOPOCTAMU
cercmudeckux BOJMH [32]. COOTBETCTBYIOIUE ITUM
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Puc.7. Tpacduku, onpegensiowme spems GopMUPOBAHUA AENNETUPOBAHHOTO (acTeHoCdEpHOro) cos MaHTUM (MCTOUYHMKA ba-
3aNbTOB CPeANHHO-OKeaHUyeckux xpe6Tos, MORB) 1 o6oralieHHbIx 6a3anbToB OKeaHUyeckux ocTpoBoB (AdpuKaHckoro u Tuxo-
OKEeaHCKOro ropayux nonei maHtum) [21]. CneBa — coCTaB M30TOMNOB CTPOHLMSA, NOKA3bIBAIOWNX BPEMSA OTAENEHUSA [ENNeTUpPO-
BaHHOW MaHTuUK [34]. CnpaBa — rpatuK U3MeHeHUs cocTaBa M30TONOB CBUHUA B G6a3ansTax MORB, OIB (okeaHuyeckux ocTpo-
BoB) U HIMU (c Bbicokum W = U/Pb) [33]. TeMHO-CMHAS NUHUA — TpeHZ 3BOJIOLMN COCTaBa MaHTUK (OT MOMeHTa 0bpa3oBaHus
3eMnu 40 HACTOALEro BPEMEHM) C BENMYMHOI L = 8. KpacHas NMHWUA — TpeHA U3MEHeHUs cocTaBa 000ralleHHo MaHTUK C Be-
JMUYUHOM [ = 22. TIYHKTUPHAA YepHasn NMHWS annpoKCUMUPYeT U30TOMHbIE COCTAaBbl Pa3HbIX 6a3aNnbToB U OTBEYAET BpeMeHH (0KO-
N0 1.8 Mnpa. neT Ha3af) 06pa3oBaHMA UX UCTOYHUKOB B COCTaBE MAHTUM.

OPHPOJA « NeG « 2017 23




TEOTEKTOHUKA U TEOAMHAMMKA

COOBITUSAM MAHTUHIHBIE NIEPTYPOALINH, 11O-BUJUMOMY,
HaIUTH OTPaXKEHUE B CBUHI[OBOM U30TOMHOM CUCTEME
6a32JIBTOB OKEAHUYECKUX OCTPOBOB U CPEJUHHO-OKE-
AHUYECKUX XpeOTOB. Ha puUC.7 BUJHO, YTO UX COCTABEL
06pa3yIOT TPEH/, HAKIOH KOTOPOIO COOTBETCTBYET
BO3PACTHOM 3aBUCUMOCTU B 1.8 miuppa ner [33]. DTtoT
TPEHJ MO3BONAET OLEHUTH BO3PACT CYIECTBYIOIIEN
IFETEPOr€HHOCTH MAaHTHU. HU3KOCKOPOCTHBIE MaH-
TUHHBIE NPOBUHIIMU (CYNEPILIIOMBI) IO CPABHEHUIO
C OKpyXaloleln MaHTuel 6osee ropsune. OHU IPeEA-
CTABIAIOT COOOM BOCXOASAIINE MAHTHUHHBIE ITOTOKU
1 UTI'PAIOT BA)KHYIO POJIb B COBPEMEHHOU I'€OJUHAMU-
ke 3emun. Hanpumep, AQpukaHCcKoe ropsdee I1oJe
MAaHTHU CBHITPAJIO POKOBYIO POJIb B cyAbdOe Ilanrew,
BBI3BAB MPOJOJIKAIOMIEECA JO CUX NOP €€ APOHICHUE.
TakuM 06pa30M, UMEHHO NOCAECJHUE 2 MJIP/]] JIET I'€O-
JIOTUYECKOU HMCTOPUU OTBEYAIOT OKOHUATEIBHOMY
CTAHOBJIEHUIO COBPEMEHHOTO CTHJIA TEKTOHUYECKUX
JBIDKEHUI Ha 3eMile. BolieneHue JerieTupoBaHHON
MaHTHUHU (MCTOYHUKA 0A32JI5TOB CPEJIMHHO-OKEAHUYE-
CKUX XPEOTOB) MOXKHO OINPEAEIUTb 110 U3MEHEHHUIO
M30TOINOB CTPOHIIUS, KOTOPBIE TOKA3BIBAIOT, UYTO 3TOT
MAHTHHHBINA pe3epByap 0OPa30BANICA TAKKE OKOJIO
2.0 mapp et Hasag [34].

VYHMKanbHas nnaHerta

YHUKAJIbHOCTDb 3€MJIN ONPENENAETCA, BO-IIEPBLIX, €€
MOJOXKEHUEM B TOM 4aCTU COJTHEYHOM CUCTEMBI, I'/I€
BO3MOXHO BO3HUKHOBEHHE JKHU3HH; BO-BTODBHIX,
OCOOBIMU YCJIOBUAMHU €€ BHYTPEHHEIO CAMOPA3BU-
THUsL, KOTOPBIE CO3AAIU IPEANOCHUIKU JJIS MOSBIIE-
HUS KUBBIX OPIdHU3MOB U UX 3BOJIOLUU BILJIOTh JO
BeIcIIUX (popM. Ha Hamen ninaHeTe pealnu3oBaNIUCh
I€OJIOIMYECKUE MEXAHU3MBbI, OOYCIOBUBIINE OOpa-
30BAHME MHOTOYUCIEHHBIX MECTOPOXKJEHNUH MOJIES-
HBIX HMCKOIIAEMBIX, 6€3 MCIOJIb30BAHUA KOTOPBIX
BO3HMKHOBEHUE YEJIOBEUECKON IUBUIN3AIIUU OBLIO
6B HEBO3MOXKHO.

M HblHE Hamd IJIAHETA OCTAETCA TEKTOHWUYECKU
AKTUBHON. B reosorn4eckux mnporneccax, KOTOpbIe
OnpefendaioT (POPMUPOBAHUE PAZIUYHBIX CTPYKTYP
HA KOHTUHEHTAX U B OKEAHAX, OOpA30BAHUE I10JIE3-
HBIX UCKOIIA€MBIX, €CTECTBCHHBIC U3MECHECHUSA OKPY-
JKAIOWIEN CPEAbl U KIUMATA, IPUHUMAIOT y4dCTUE BCE
000104YKH 3EMJIH, BKIIOUAsd aTMOC(epy U rugpocde-
py. KoHeyHoO, OKOHYATENbHO NOHATH POJAb KAKILOU
0OOJI0YKH B 3BOJIOLUM TUIAHETHI IOKA EINE HEJb34,
HO OYEPTUTDH UX 3HAYEHUE II0NIPOOyEM.

Anpo, popmupyoomee MariuTHOE M0JI€E, OIIpefe-
JIdeT IJIaBHOE Halme KOM@POPTHOE CYLIECTBOBAHUE,

HE JIONyCKas HAa IIOBEPXHOCTb 3E€MJIM CMEPTOHOC-
Hbl€ KOCMUYECKHE JIy4u. BHEMHEE AAPO 110 IJIOTHO-
CTU OTIWYAETCA OT BHYTPEHHEI'O, UTO, CKOPEE BCE-
I'O, CBA34HO C HAJIMYUEM B HEM JIEI'KUX JIETYYUX KOM-
IIOHEHTOB, KOTOPBIEC, MOJAHUMASCh B CJI0U D”, BbI-
3bIBAI0T OOPA30BAHUE IUIIOMOB. B OJJHOU U3 OCHE]-
HUX CBOJIOK, BBIITOJHEHHOU K.JIuTacoBbim u A.lllarr-
KUM, TOBOPUTCS, YTO JIETKUMU KOMIIOHEHTAMU A/pa
mornu 6wiTh Si, S, O, C, H u N [28]. [ToHATHO, 4YTO
OHU COXPAHU/IUCH B XKUAKOM fAPE BO BPEMSA KPHUC-
TA/UIN3ALUYU BHYTPEHHETO METAJUIMYECKOTO, HO KOT-
J14 1 KaK OHU I€PBOHAYAJIBHO OKA3AJIUChH B SJIpE, IO-
K4 HE JCHO.

MaHTUIHBIE IIIOMBI, IOAHUMAACH OT A/pa K IIO-
BEPXHOCTH, HECYT IHEPIUIO I B3AUMOJCHUCTBUSA
JBYX BEPXHUX OOOJIOUEK — JIUTOCHEPBl U ACTEHO-
cdepsl. TIMOMBl — BAXKHENUIINI 3JIEMEHT HUKHEMAH-
TUHUHOW KOHBEKIIMU. VX IO bEM BBEPX KOMIIEHCUPY-
€TCSl NOTPYKEHUEM XOJIOJHOI'O CyOJYyIIUPOBAHHOI'O
BeIecTBa BHU3, B cJIoU D”. HUKHEMaHTHUIHHASI KOH-
BEKLUA IOJAEPKUBACT MEJIKOAUYCUCTYIO BEPXHEMAH-
TUUHYIO KOHBEKLUIO.

[Ipoucxodamue Ha 3e€MI€ MPOLECCH OTPAKEHDI
B €€ COBPEMEHHOM pesibe(e, KOTOPBIN YPE3BBIYANTHO
Pa3HOOOpPA3€H — OT OOMNPHBIX OKEAHUYECKUX KOT-
JIOBUH M KOHTHMHEHTAJIBHBIX PABHUH /IO Y3KUX TOp-
HBIX CUCTEM, OCTPOBHBIX JyI' U LI€IIOYEK OCTPOBOB.
AKTHUBHBIE T'€OJIOI'MYECKUE MPOLLECCHl IPOABIAIOTCA
B BUJIE CEMCMUYECKUX KATACTPOQ, BYJKAHU3MA, THJI-
pOTEPMAIBHON (B TOM YHMCIE PYyJOOOPA3YIONEIT) fie-
ATENbHOCTU. KpoMe TOTO, OHM BO MHOT'OM OIIPEJEIIA-
I0T KIMMAT IJIAHETHI, COCTOAHUE ATMOCMEPHL U I'Uj-
pocdepsl.

B 3HaunTENBPHON CTENEHU XAPAKTEP COBPEMEH-
HOHM aKTUBHOCTU 3€MJIU OOYCJIOBIEH MEXAHU3MAMU
TEKTOHUKHU JTUTOCHEPHBIX IIJIUT, B KOTOPOU B3AUMO-
JEUCTBYIOT /1BA CJIOSl — JaUTOC(hEPA U acTeHocdepa.
Onum onpenendaior GOPMUPOBAHUE JTUTOCHEPHBIX
IIJIAT, POX/EHUE U 3AKPBITUE OKEAHUYECKUX Oacceil-
HOB, 4 BMECTE C BEIWECTBOM IIIOMOBOI'O MArMaTU3Ma
CIOCOOCTBYIOT OOPA30BAHUIO MECTOPOXKJCHUI IO-
JIEBHBIX MCKOINIAd€MBIX. POCT Top, UX pa3pyllcHUE,
4 TAKXKE PA3JUYHBIC T'd3bl, IOCTYNAIOUIUE U3 HEAP
IJIAHETHL, ONIPEAE/IAIOT U3MEHECHUS KIUMATA, IIOSABIIE-
HUE XOJIOAHBIX U TEILIBIX IIEPUOJOB, K IPUXOJY KO-
TOPBIX YEJIOBEYECTBO JO/LKHO TOTOBUTHCS.

Tak CXeMATHYHO MOKHO NPEACTABUTL COBPEMEH-
HYIO I'€0JIOT'O-TEKTOHHUYECKYIO )KU3Hb HAIICH IJIAHETHL.

[To3HaBaTh UCTOPUIO 3EMIIM U IIOHUMATD €€ JaJIb-
HEHIIee pa3zBUTUE HEOOXOJUMO Il XKU3HU ITOCIEAY-
IOIUX [TOKOJIEHUI 3EMJIAH, 4 TAKXKE 4TOOBI IOCTUYb
YCTPOMCTBO APYIUX IaHeT u KocMoca B 1e10M. |

HccnegoBaHuA BHIIIOJIHEHB Npu (UHAHCOBOM moamep:kke rpanrta lpesugenra PO (HIM-9638.2016.5)

u IIporpammsl Ilpeduguyma PAH Nel5.
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TEO3KoONorusa

CeAbckoe xo0389iicmBo Poccuu
B «3koAoruyeckom 3epkaae»

H.H.KnoesB

Coserckom Cor03€ BpEMEH

NIEPECTPONKHU B KAYECTBE He-

IIPEMEHHBIX YCAOBUM IKOJIO-
TU3aIIMU  CEJIbCKOTO XO3IMCTBA
pPacCMaTPUBAIUCDH PA3BUTHUE YACT-
HOT'O NPEANPUHUMATENBCTBA HA
cele, IPUBATU3ANAA 3EMIIH, JTUK-
BUJAnUA Kouxo308. C 1991 1. poc-
CUIICKAA arpapHas cpepa nperep-
Ieaa CUJAbHBIE TPAaHCPOPMALIUU:
6bLIa JTUKBUIUPOBAHA KOJIXO3HO-
COBXO3HAsl CUCTEMA, BO3HUKIA
4acTHasg COOCTBEHHOCTb HA 3€M-
110, CPpOpMUPOBANIUCH (depMmep-
CKME€ XO34MCTBA, HAYAIU PA3BU-
BATbCS KPYIHBIE ATPOXOJAUHIU.
PaccmMoTpuM HEKOTOpPBIE pEajib-
HBI€ U NOTEHIHUAJIbHBIE JKOJIOTHU-
YECKUE IOCJIEACTBUA MOCTCOBET-
CKUX M3MEHEHUN B CEJIBCKOM XO-
3a1cTBE POCCcuu 1 ee PErMoHOB.

K 2015 r. 21 poccuiickuit pe-
FHOH 3a4METHO MHPEBLICUI 0O0BEM
CENbCKOXO3AUCTBEHHOIO IIPOU3-
BoacTBa 1990 1. JOCTUIIH MU
[MOYTH JOCTUINN €ro 16 peruo-
HOB, UX HHJEKC IPOU3BOJCTBA
NPOAYKIUU CEJIBbCKOI'O XO3ANCTBA
Bappupyer or 95 5o 105%. Bmecre
c TeM 6oJiee 4YeM B MOJIOBUHE pe-
I'MOHOB POoCCUM 3TOT MHAEKC CO-
CTABIAET OT 7 10 94%* Jlupepamu
BBICTYNAIOT LEHTPATbHO-YEPHO-
3eMHbIE 00J1aCTH U pecnyOIuKu
Cesepnoro Kaskasza (Jarecran,
Kabapauno-bankapus), a ayTcau-
JepaMu — LAJIbHEBOCTOYHBIE U CE-
BEPHBIE PETHMOHBL. OJHAKO POC-
CUUCKHAE PErMOHBI HEPABHO3HAY-

* 31ech U 1asiee, eciu He YKa3aHO MHOE, PAc-
CUUTAHO 110 O(PUIIUAIBHBIM JaHHBIM [1-5].

© Kmoes H.H., 2017

Huxonait Huxoanaesuu Knioee, 0oxmop 2eo-
epaguneckux Hayrx, 6e0yujull HayuHbuLll CO-
mpyorurx Hncmumyma 2eoepaguu PAH. O6-
JACMb HAYUHLLX UHIMEePecO8 — IKOHOMUYE-
crasn 2eo2papusl, 209K0102Us, IKONL020-3K0-
HOMUYUECKOE MOOCAUPOBANUE De2UOHANLHLX
cucmem, meopemureckue U pPeuoHaLbHbLe
npooaemov. nPUPOO0NOAb3I0B8AHUSL, NPUDOOO0O -
xpanusie npobrems. Poccuu u ee pezuonos.

KiIro4eBbIe CI0BA: CEIbCKOE XO3AMCTBO, IPUPO/IOIOIB30BAHIE, IKOIOTHSI.
Key words: agriculture, nature management, ecology.

HBI [10 0O'bEMY ATPAPHOTO NPOU3BOACTBA. Hanbombmue a6COMOTHBIE MTO-
TEPU NMPOU3BOACTBA — B MACIITA0AX CTPAHBI — HAOIIOJAIOTCA HE HA Ce-
BEpE M BOCTOKE Poccuu (rge MAaKCUMaJIbHBIE OTHOCUTENbHBIE IIOTEPN),
a B MockosckoH, Teepckoit, Huxeropoackont u Kyprauncko# o61acTsx.

Hosaa arporeorpaguueckas peajbHOCTb — 3TO U3MEHEHUE CECJIb-
CKOXO3AMCTBEHHOU crienuanusanuu. Hanpumep, B 1990 1. KUBOTHOBO/I -
CTBO [aBano 65.5% arpapHoil mpoaykiuuu, a B 2015 . — ToabKO 47.7%.
BcnencrBue 3TOr0 MU3MEHUIICS arpapHbIA IPO(pUAb POCCUICKUX PETHO-
HOB. B KoHIIE 1980-X roJJOB pACTEHUEBOCTBO 1IPe06J1a/1aJI0 JUIIb B HE-
CKOJIBKUX I0TO-3aI13/JHBIX PAMOHAX, HBIHE K€ OHO JJOMUHUPYET YK€ I10Y-
TU B IIOJIOBUHE peruoHOB Poccuu. COOTBETCTBEHHO, CUJIBHO YMECHbBIIIU -
JUCh (HA 15 MJIH ra) mIOmagu €CTECTBEHHBIX KOPMOBBIX YIOQUN — Ce-
HOKOCOB U ITACTOMIII.

32 1990-2015 rr. MOCEBHBIE MJIOMAAN CENbCKOXO3ANCTBEHHBIX KYJIb-
TYp COKPATHJIMCH HA TPETh. B I[€JIOM 3TO 3KOJOIMYECKU MO3UTHUBHBIN
IpOLECC, OCOOEHHO B CTEHNHBIX U JIECOCTEINHBIX PAMOHAX CTPAHBHI,
HO €r'0 CTUXUNHOE TEYECHUE CHUKAET ITOTEHIUAIBHYIO SKOHOMUYECKYIO
U IPUPOAOOXPAHHYIO 3PPEKTUBHOCTD 3€MENb. [[PUYNH 3TOTO HECKOJIb-
KO. Bo-1epBBIX, BBIBOJ M3 000POTA CENbCKOXO3SMCTBEHHBIX IIOMIAEN
NPOUCXOAUT HA NTEPUPEPUU PETUOHOB U CONIPOBOXKAAETCI UHTEHCUDU-
Kaljuen 3€MJIENIONb30BAHUA B TOPOAAX, IPUTOPOJAX U CENAX — KAK pa3
TaM, IJ€ HAIPY3KU HA arpoaHjma@Trsl U paHee ObUIM MOBBIILIEHBL. BO-
BTOPBIX, BHIBOJUMBIE U3 CEIBCKOXO3AHUCTBEHHOI'O 000POTA 3EMJIU HEOO-
XOJUMO «yCTPauBaTh». OHU MOTYT U JOJIKHDBL BBIIIOIHATD APYI'UE COLU-
ATbHO-3KOHOMMYECKHUE U IKONOTHUYECKUE (PYHKIIUM — €CTECTBEHHBIX
KOPMOBBIX YI'OAIMH, PEKPEANUOHHBIE, OXPAHAEMBIX TEPPUTOPUN. [TOKa
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FEOJKOJIOrusa

JK€ HEHUCIIOJb3YEMBIE ATPOLEHO-
3Bl IOKPBIBAIOTCS 3aPOCIAMU COP-
HOM PAaCTUTENBHOCTH U BHICTYIA-
I0T PACCAJHUKAMHU BpEAUTENEN
1 60JIE3HEN CENbCKOXO3ANCTBEH-
HBIX KYJBTYP. B-TpeTbux, BBHIOBI-
BAHME 3eMesb U3 060poTa JJOJLK-
HO CONPOBOXIATHCS TOBBIINIEHHU-
eM 3(POEKTUBHOCTU HCIOJIb30BA-
HHUS U YIYYIOIEHUEM 3KOJOTHYEC-
KOTO COCTOAHUSA COXPAHAIOMUXCS
ArpoIICHO30B, YETr0 OTHIOAb HE
Habmozpaercs. M3-3a OTCYTCTBUS
CPE/ICTB HE BBIINOTHAIOTCA MEPO-
NPUATHUSA IO COXPAHEHUIO U TOBBI-
MIEHUIO IUIOJOPOAUSA MOYB — ar-
POTEXHUYECKUE, ATPOXUMHUUEC-
Kue, MEJIMOPATUBHbIE, (PUTOCAHU-
TAPHBIE, IPOTUBOIPO3UOHHBIE.

MacmTadHOE 3a4IIyCTECHUE CEJlb-
CKOXO3ANCTBEHHBIX 3EMENb, YTPa-
YHBAIOMUX XO3ANCTBEHHYIO II€H-
HOCTb U 3CTETHUYECKYIO IPUBJIEKA-
TEJIbHOCTD, HAPAAY C AEIONYIALU-
€1 CENbCKOM MECTHOCTHU IIPEJ-
CTAaBIAECT PEANBHYIO yIPO3y s
HaIJMOHAJBHOIO JOCTOsAHUA Poc-
CUM — €€ CEJbCKUX KyJIBTYPHBIX
naHamadToB, GPOPMUPOBABIIUXCSA
CTOJIETUSIMU.

B pesynpraTre macmrabHOIO
COKpAaIleHUsl MOCEBHBIX MJIOMIA-
JI€il U PE3KOT0 CHUKEHUSA IIOT'0JI0-
BbSl CKOTA4 MU3MEHHUJICH XAPAKTEP
1 Macmrad arpapHbBIX BO3AEHUCT-
BUI1 HA NPUPOJHBIE KOMIIOHEHTHI
1 KOMIUIEKCH, 4 BMECTE€ C HUMU
1 BECh OOJIMK COBPEMEHHBIX CEJIb-
CKMX nanamadTos. Tak, Tpagunu-
OHHBIA [ HedepHO3eMbs 1€CO-
JIYTOBO-IIOJIEBOU NaHAmadT B HE-
KOTOpPBIX paloHaxX TpaHcpopMu-
pOBAJICA B TYTOBO-JIECHOM.

CoOTHOIIEHUE PACTEHUEBOJ-
CTBA U XHUBOTHOBOJCTBA, MOMHU-
MO COOCTBEHHO XO35ICTBEHHOTO,
HMEET U BAXKHOE 3KOJOTUYECKOE
snayenne. OHO ONpENENAET THUII
1 UHTCHCUBHOCTb AI'PAPHBIX Ha-
I'PY30K Ha NMPHUPOAY, NPONOPIUU
MEX/JAY BHUJAMH CEIbCKOXO3AM-
CTBEHHBIX yroAui (MalHAMU, CE-
HOKOCaMu, nacroumamu). Ha-
IIpUMEpP, COKPAIEHUE ITOTOJOBbS
CEJIbCKOXO3ANCTBEHHDBIX KUBOT-
HBIX MOJKET MMETh BIIOJHE MO3HU-
TUBHBIE IPUPOJIOOXPAHHBIE CIIEJ-
CTBUS. YMEHBIIAIOTCA NOTPEOHO-
CTH B KOpMOBOW 06a3e, cieloBa-
TEJbHO, COKPAIAIOTCA OOBEMBI

140 -
e 135.3
100

g0 67.5
60 i
40

20 -

0 ; ; . .

1990 1995 2000 2005 2010 2014

— NPOoaYyKUWA pacTeHeBOaCTBa

roapl

npoaykuma xMBOTHOBOLCTBA

MHpeKchl npoayKLuy pacTeHMeBOLCTBA U XXMBOTHOBOACTBA B Poccum 3a 1990-2014 rr.
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BBIPANUBAHUA KOPMOBBIX KYJBTYP, CPEAN KOTOPBIX
BEIMKA /I0JS MPOMANIHBIX, OOCAHAIOMMUX IOYBY
1 CTUMYJIUPVIOMHUX 3p03ui0. CHUXKAIOTCA HATPY3KU
HA4 NACTOUIIHBIC JAHAMAPTH, YTO OCOOCHHO BAKHO
I PETMOHOB, MOJBEPKEHHBIX ONYCTBIHUBAHMUIO.
HanpoTus, CHJIBHOE COKPAIIEHUE MOTOJOBbA CEJb-
CKOXO3AMCTBEHHBIX KMBOTHBIX HAPYIIA€T I'apMO-
HHIO MEXY KUBOTHOBOJCTBOM, MPOU3BOJANINM OT-
XOJIbl, U 3€MJIEICIMEM — HUX IJIAaBHBIM IOTpE6UTE-
JeM. MHOTOKPAaTHO€ CHMJKEHUE BHECEHHUS OPIaHHU-
YECKUX YAOOPEHUN HA POCCUICKHUE MOJNI — 3TO BO
MHOTI'OM CJIE/ICTBUE PEZKOTO YMEHBIIEHUS ITOTONOBbA
CKOTa: yI0O6PEHUA IPOCTO HEKOMY IIPOU3BOAUTD.

KoHe4yHO, a6CTpaKTHAA MOCTAHOBKA BOIPOCA 00
ONTUMAJIBHOM COOTHOIIEHUHU JKUBOTHOBOJCTBA U PaC-
TEHUEBO/ICTBA — BHE AHAIM3A IPUPOJHO-3KOHOMUYE-
CKUX YCJIOBUH KOHKPETHBIX XO34HUCTB — JIUIIEHA BCA-
KOro cmpicia. OJJHAKO U B I0PEPOMEHHBIA NEPUOJ,
KOT/ZIa ITOTOJIOBBE CENBbCKOXO3ANCTBEHHBIX KUBOTHBIX
6BUIO HAMHOTI'O OOJIBIIIE, arPapHasd cpepa UCTIBITHIBAIA
JedUIUT OpraHNYeCcKux yoopenuit. B nocnennee ae-
CATWIETHE B YEPHO3EMHBIX 001aCTAX Poccuu Besercs
MHTEHCUBHOE CTPOUTENBCTBO KPYIHBIX ;KUBOTHOBOJ-
YECKUX KOMIUIEKCOB. DTO OOOCTPSET 1aBHIO Ipobe-
MY YTHIM3AIUU JTOKATU3YIOMUXCA BOIN3N HUX KPYII-
HOTOHHAXHBIX OTXOJIOB. V3-32 JOPOIOBU3HBI TPAHC-
NOPTUPOBKY, HEXBATKU TEXHUKU U OPraHU3AIUOH-
HBIX (PAKTOPOB 3HAUUTENbHASA YACTh HABO3HBIX U I10-
METHBIX CTOKOB HE MCIOIb3YETCA B KAUECTBE YyAOOpE-
HMI, 2 COPACHIBAETCA B HABO30OXPAHUIHUIA, IPY/IbI-Ha-
KOIIMTEIN, HA OYUCTHBIE COOPYKEHUH, IIPUIETAIONHAE
3EMJIM U B BOJHBIE OO'BEKTHL. DTO, €CTECTBEHHO, HETa-
TUBHO CKA43BIBAETCS HA KAYECTBE BOJBI B BOJOEMAX
1 BOJOTOKAX.

K naugany 1990-x rofoB Ha POCCUNCKUX IAXOT-
HBIX IIOYBAX OBLI CO3/IaH 34M4C IUTATEIbHBIX Be-
LIECTB, HO HBbIHE OalaHC OE3HA/JCKHO OTPULATE/ICH.
BBIHOC UTATENBHBIX BEIIECTB U3 MOYBH C YPOXKAEM
JIOJIZKEH KOMIIEHCUPOBATLCS BHECEHUEM YIOOPEHUM.
CerojHsa B LI€JIOM 11O POoCCHUM BBIHOC 430Td KOMIIEH-
cupyeTca Iamb Ha 15%, pocdopa — Taxke Ha 15%,
Kaausi — BCero Ha 5% [6]. B TO Bpemst KaK OTEYECT-
BEHHOMY KPECTbAHUHY MUHEPAJIbHBIE YIOOPEHUA He-
JOCTYIIHBI 1O IIeHe, POCCUA 3KCIOPTUPYET CBBIIIE
80% NpOU3BOJUMBIX YLOOPEHU.

[Tporpeccupyiomas Aerpajanusa IO4YB CBA3aHA
U C PE3KUM YMEHBIIEHUEM OOBEMOB U3BECTKOBAHUSA
KUCIBIX TOYB (B 16 pa3 3a 1990-2014 rr.) v rUmcoBa-
HUS COMOHITOBBIX MOYB (B 106 pas).

B crpykrype npoaykuun (pepMEpPCKUX XO3SHCTB
JIOJISI JKMBOTHOBO/CTBA cOoCTaBasyia B 1995 1. 32.3%,
a B 2015 r. cHu3unace 10 21.4%. B OTAENBHBIX PETUO-
HaX 3Ta JOJS HAMHOI'O MEHBIIE: Hanmpumep, B Kyp-
CKOH 06J1. — TOJIBKO 7.5%.

Benencrsue CHMJIBHOTO COKPAMIEHUA HPOJYKIIUHU
OTEYECTBEHHOTO KHBOTHOBOJCTBA PE3KO BO3POC UM-
OPT NPOAOBOALCTBUA™ [7]. CKiIapIBa€TCA CBOCOOPA3-

* B CBAI3U C BBE/ICHUEM PEKUMA «KOHTPCAHKINI> ¢ 2014 1 uMIiopT
IIPOJIOBOJIBCTBEHHBIX TOBAPOB CYIECTBEHHO COKPATHIICS.

Has IPOJOBOJbCTBEHHO-IIPOU3BO/CTBEHHAA LIETIOYKA,
3KOHOMHUYECKU U 3KOJOIMYECKU HEBBITOJHAS HAUICH
CTpaHe: 3KCHopT Poccueil MUHEPATbHBIX YJOOPEHUI
(IPOCTBIX IUTATENbHBIX BELECTB) — IIPOU3BOLACTBO
32 pybeKOM M BBO3 B POCCHIO MACA 1 MOJIOKA (CIIOX-
HBIX IUTATEJbHBIX BEMECTB). POPMUPOBAHUE TAKOU
LENIOYKA BPAJ M MOXKHO CUMUTATh PALMOHAIBHBIM
BKJIIOUEHHUEM B MEXKAYHAPOAHOE pa3jeIeHUE TPyAd.
HplHemHAsA NPOJLOBOJAbLCTBEHHAA 3aBUCUMOCTb HE
IIPOCTO YHU3UTEIbHA I BEJIMKOHN B IIPOILIOM CEJIb-
CKOXO3SIUCTBEHHON [J€PKABBI, 3TO PEANbHAA YIPO3d
HAIIMOHAIBHON 0€30MacHOCTU. HeMaloBAXKHO U TO,
YTO KA4ECTBO OTEYECTBEHHOTO NPOJJOBOIbCTBUA 3a4a-
CTYIO MIOKA €IIIE JIYYIIE 3aPYOEKHOTO MO MOKA3ATENAM
CAHUTAPHOM U 3KOJOIMYECKON 6€30MACHOCTH.

CoBpeMEHHOE 3eMIIEfeNne 6A3UPYETCA HA YIIPAB-
JI1€MOM JBYCTOPOHHEM (APEHAXK IUIIOC UPPUTALUL)
PETYIUPOBAHUU THAPOIOTUYECKOTO, TEPMUYIECKOTO
U JIDYTUX IOYBEHHBIX PEXKUMOB. B IOCTCOBETCKOMU
Poccum mennopupyemble IUIOMAAM COKPAIaloTcd,
I'UJPOTEXHUYECKUE CUCTEMBl paszpymarorca. Ha ux
MECTE PA3BUBAIOTCH JETPAJLALMOHHDBIEC ABICHUA: 110-
JKapbl HA OCYHMIEHHBIX TOP(MAHBIX TOYBAX, BTOPUYHOE
32001aYMBAHUE, 3ACOJIEHUE. B UTOr€ NPOJYKTUBHEIE
YyTOJbsl TEPAIOT CBOIO XO3ANCTBEHHYIO II€HHOCTD,
4 OCTABIIMECA B OO0OPOTE 3EMIIM 3KCILUIYATUPYIOTCA
B YCJIOBUAX CTUXUIHOT'O, HEPETYIUPYEMOTO PEXUMA.
DTO — OIUH U3 IPU3HAKOB IPUMUTUBU3ALNUYU OTCYE-
CTBECHHOI'O CEILCKOTO XO3AMCTBA.

B Poccum na 1 ansapsa 2015 1. aumb 27% Menuno-
PUPOBAHHBIX 3€MENIb HAXOJAUINUCH B XOPOLIEM COCTO-
AHUM, IPU 3TOM B Bpanckoi, Pazanckon, Cepios-
ckolt, YenabuHCcKoOU obnacriax, EBperickoit AO, Afbl-
ree, CepepHOU OCETUHN TAKUX 3€MEIb HE OBIIO COB-
ceM, 4 €l€ B [I0JIOBUHE PErNOHOB Poccun ux o e
npespimana 10% [8]. Mexay TEM TOIBKO 3THU 3EMIINA
MOTYT CUMTATHCA YIYUYHIEHHBIMH, 9KOJIOTUYECKH LI€H-
HBIMU, 4 OCTAJIbHBIE — CKOpee HA060pOoT. OTHIONb HE
CAYYANHO KATACTPOPUUECKUE NIPUPOAHBIC IMOXKAPLI
nera 2010 1. 3aTPOHYIIN T€ PETUOHDL, I'/I€ BEJIUKH ILJIO-
majau 3a0pOIMEHHON MAMHU U PAaHEE METUOPHUPO-
BAHHBIX 3€MENb, HAXOJAMMUXCA TENEPDh B HEYAOBIE-
TBOPUTENBHOM BUJIE.

B nopedopMEHHOM CEILCKOM XO34MUCTBE HAOIIIO-
JIA€TCS, Ha TIEPBBII B3IUIAJ], TAPAJOKCAIbHBIN 3P PEKT
PACXOXKAEHUA UHIEKCOB IIPOU3BOLCTBA CEJIBCKOXO-
3AUCTBEHHON IPOAYKLUMU, C OJHON CTOPOHBI, U HUH-
JEKCOB UCMOJb3YEMBIX PECYPCOB (ITOCEBHBIX IIJIOMIA-
Jl€M, TOT0JIOBbA CKOT4, IPUMEHEHUA OPIaHUYECKUX
1 MUHEPaJbHBIX y/JOOPEHUN, TEXHUKH, 3JIEKTPO-
3HEPI'UU U T.IL.) — C Apyroi. Ha egununy npoaykuuu
pacxojyercsa BCe MeHblle pecypcoB. Ha mepsbii
B3IJIAJ], 3TO UHTEHCU(DUKAIIUA TTPOU3ZBOACTBA, U OHA
JIEUCTBUTENbHO HAOTIONAETCS B OTACIbHBIX XO3IMCT-
BAX 32 CYET MCIOJb30BAHUA HOBOW TEXHUKH, TEXHO-
JIOTUH, YPOXKANHBIX COPTOB PACTEHUN U IIPOJAYKTUB-
HBIX IIOPOJ] CKOTA U T.II. TaK, B CENbCKOXO3ANUCTBEH-
HBIX OPraHU3aLUAX HAJOU MOJIOKA HA OJHY KOPOBY
32 1990-2015 rr. Bo3poc ¢ 2731 g0 5699 Kr, HO MOTO-
JIOBbE KOPOB COKPATUIOCH IOYTH BJBOE. A HACTPUT
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HEPCTU C OJHOU OBIIBI U BOBCE
CHU3UJICAI C 3.9 10 2.5 KI.

NPOAYKUMA CENBbCKOro X03AUCTBA 99.4

CywecTseHHasa [0 arpapHOu
HNPOAYKIUU MO-NPEKHEMY IIPOU3- noceeHan nnotuank f 1674
BOAUTCA B XO3AUCTBAX HACCICHNA MWHEpanbHble yaobperus Ha 1 ra 477
Ha 6a3e NPEUMYIIECTBEHHO (DU3U-
YECKOTO TPy/Ja C HU3KHUM YPOBHECM opraHu-eckue ynobpenus Ha 1 ra 371
arporexuuku. Eciu B 1990 1. Takue 1 289

o 4 T H ran

xX03s¥cTBa npousBoaman  26.6% SHPACEIRR TSI ARE0 PRt [ '
HPOJYKI[MH CEIBbCKOI'O XO35MCTBA, MoronoBbLe KPynHoro poratoro ckota 333
1O B 2015 1. — 38.4% (a4 B KpU3UC- _
HOM 1998 1. 1axke 58.9%). [loneBbie RCTONCRLE CRYTHEY 56.1
ob6cneopanua [9] moxasanau, 4TO [OronoBbE 0BEL, 1 KO3 428

KPECTBSHCKOE 3€MJICIIOb30BAHUE
B JINUHBIX MTOJICOOHBIX XO35MCTBAX
HE CTOJIb 9KOJOTUYHO, KaK 3TO MO-
JKET TTOKA34ThCA HA NIEPBBIN B3IJIAL,
B CTpPyKTYp€ UX MOCEBHBIX IIOMIA-
JEU JOMUHUPYIOT IIOCEBBI KAPTO-
end, 9TO MPENnATCTBYET BEACHUIO
3KOJIOTMYECKU PALMOHAJIBHOIO Ce-
BOOOOpOTA. HapymaloTcss TEXHOJOTHU NPUMEHEHUS
YAOOPEHNN U MECTULU/OB, YTO YXYALMIAET (PUTOCAHU-
TAPHOE COCTOTHUE ATPOIKOCUCTEM.

B mesoMm mo crpaHe INpUPOCT MPOU3BOJACTBA BO
MHOT'OM JJOCTUT'A€TCS 32 CYET YCUJICHUS SKCIIIyaTal[uu
3EMEJIBHBIX PECYPCOB, UPEBATOU «IIPOEJAHUEM> TIOU-
BEHHOTI'O IUIOAOPOUL, AETPASALIMEN TTOYB. Beiencraue
6€3JApHON arpapHOIt pePOPMBI OTEUECTBEHHBIN Kpe-
CTBAHMH CTAPAETCA BBUKATD U3 3EMJIM BCE BO3MOKHOE,
YTO, ECTECTBEHHO, HE MOXKET HE MOJPBIBATH IKOJOIU-
YECKUH MOTEHIIMAI CTPAHBL. B KayecTBE MO3UTHUBHBIX
PE3YIBTATOB ArPapHBIX pehOpM HEKOTOPBIE UCCIEI0-
BATEIN OTMEYAIOT YBEJIMUECHUE YPOKANHOCTH CENBCKO-
XO3AUCTBEHHBIX KyJABIYD [10]. OgHAKO pOCT ypOKam-
HOCTHU™* JOCTUTAETCA, B YACTHOCTH, 32 CYET KOHIIEHTPA-
UM 3EMJIEJIENIUA HA JIYYIIUX 3EMIIAX, MEHEE IIPOAYK-
TUBHBIC 3€MJIM BBIBOJATCS U3 XO3SHCTBEHHOTIO 060PO-
T4. B yCJIOBUAX HE KOMIIECHCHPYEMOT'O BHECEHUEM Y/IO-
OPEHUN 3EMJIEJIETUSA ITO UPEBATO OBICTPLIM NpPEBPA-
MIEHUEM JIYUIIUX 3€MEJb B OCIIEH/BI, B JANIbHENNIEM
HEU30EKHO TEPEMEMEHNE CENbCKOTO XO3ANUCTBA HA
MEHEE IIOJOPOJHBIE 3EMIM U YKE UX MOCIENYIOMmas
nerpaganud u T.1. [IOBTOpHOE K€ BOBJICYCHUE 326PO-
LIEHHBIX 3€MEJIb B 000POT NOTPEOYET 3ATPAT, COIOCTA-
BUMBIX C IIEPBOHAYATIBHBIM UX OCBOEHUEM, IIOCKOJIBKY
HE TOJBKO, CKaXEM, arPOAEPHOBO-NOA3O0IUCTEHIE,
HO ¥ 60JI€€ TUIOZOPO/HBIE ATPOCEPBIE IIOUBBI TOCIIE 3a-
OpaCBIBAHUA AETPAAUPYIOT 110 I'YMUAHOMY THUILY. B ec-
HOM 30HE B JUYAIOMUX JaHAMADTAX aKTUBHO UJIET VT-
para MI0JAOPOAUS IIOUB — IIPOLIECCHl OIIOA30JIEBAHNU,
OCONOJEBAHMUS, HNOBUANBHO-TTIEEBBIE U JIP.

OTMEUEHHOE PACXOKJEHUE UHAEKCOB IPOU3BOJ-
CTBA U UHJEKCA PECYPCOB, MAPAJOKCATbHOE HECOOT-

seTcTBYeT 100%.

* BaskHbIM (DAKTOPOM POCTA YPOKAHHOCTU B TOCIIEIAHUE AECATUIIC-
TUA CTAJIO TAKKE HEKOTOPOE YIIYUIIEHUE T'HAPOTEPMUYECKUX YC-
JIOBUH B CEJIbCKOXO3ANCTBEHHBIX PAMOHAX — CBOEIO POJA KIUMa-
TUYECKAS «TYMAHUTAPHAS IIOMOIIb» IIEPMAHEHTHO peopMupye-
Mot Poccum.

O 20 40 60 80 100
%

NHpekcbl nokasatenen cenbckoro xo3aicrea Poccum 3a 2015 r. YposeHs 1990 r. cooT-

BETCTBUE MEXAY COKPALIAOMMUMCA IIOTOKOM MATEPU-
AJIbHBIX PECYPCOB U YBEJIMYEHUEM BBIXOAA CEJIbCKO-
XO3ANCTBEHHON NPOAYKIINU (MAPAJOKC «3ATPATHI—
BBIIIYCK») HA30BEM 3IK0.1020-DeCYPCHbIM OUCCOHAH-
COM, YTOOBI AKIITEHTUPOBATh BHUMaHUE Ha OCHOBHOM
(paKTOpE TAKOIO HECOOTBETCTBUA — YXKECTOYCHUU
3KCIUIYATALUU 3€MEJIbHBIX PECYPCOB, BBICTYIAIOMUX
BA)KHEHUIIUM KOMIIOHEHTOM 3KOC(EPHL.

PaccMoTpuM 3TOT CBOECOOPA3ZHBIA JJUCCOHAHC
B PETMOHAJIBHOM paspese. IIpeaBapuTeNbHO ObLIN
paccuuTaHbl O606IIEHHBIE, UHTEI'PAJbHBIE UHJICKCH
HCIIOJIb3YEMBIX pecypcoB 3a 1990-2014 rr. (Uy) no
caeayoomen gopmyie:

Uy + Uy + U
Hy=—"—"77—""

3
rae Un — MHAEKC TOCEBHBIX maomaze; Uy — uHaeKc
NPUMEHEHUS MHUHEPAIBHBIX ygobpeHus; Mo — uH-
JIEKC IIOT'OJIOBbI CKOTA B YCIOBHBIX eMHUIAX. VHbBI-
MM CJIOBAMM, MHTETPAJIbHBIN MHJIEKC ONPENE/IAICS
KaK cpeiHee apU(PMETHIECKOE U3 TPEX YACTHBIX UH-
JIEKCOB UCIIOJIb3YEMBIX PECYPCOB, KOTOPBIE B PENIAIO-
1IEH MEPE ONPEJEIAIOT IPOJYKTUBHOCTD CEJIbCKOXO-
3AUCTBEHHOI'O IIPOU3BOJACTBA.

MUHUMAJIbHBIMU 3HAYEHUAMU HHTEIPAJIBHOIO
UHJEKCA Xapakrepusynorcs Kocrpomckas, CMOJIEH-
cKas, MBanosckad, Teepckas u Kanyxckas o61acTu.
Tak, B KoCTpOMCKO¥1 06J1. IOCEBHBIE IJIOIA/JU COKPa-
TUJINCH B 3.4 pa3d, IPUMEHEHNUE MUHEPAIBHBIX yJ00-
peHuil — B 12.5, IOros10BbE KPYIHOI'O POTaTOrO CKO-
Ta — B 6 pas. Ha sapyrom nomnoce — Kapauaeso-Yep-
Kecusa u JlarecTaH, I'Ae 3TOT UHAEKC IIPEBLIMIAET
100%, 9TO TOBOPUT OO YBEIMYECHHUU BOBJIECKACMBIX
B 060pOT (paKTOPOB NPOU3BOACTBA. Hanpumep, 1no-
rosoBbe OBell B JlarecTane BO3pocso B 1.5 pasza, B Ka-
pauaesBo-Yepkecuu — B 1.7 pas3a. B nenTpanbHo-4ep-
HO3EMHBIX O6nacTiax ¢ cepeaunbl 2000-X rojgos
BHOBb BOBJICKAETCA B OOOPOT paHee 3a6pOLIEeHHAS
nmamuda, 1 B Kypckoil, HapuMep, BEJIUYUHA MTOCEB-
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Boiiensaiorcs jBe IPyIIbl PEru-
OHOB, PAa3JUYAOIUECT JUAMET-
PAIbHO IPOTUBOIOJJOXHBIMU KO-
JIOTUYECKUMU TPAEKTOPHUAMU.

1. Pernonsl, rne BEJIMKO pac-
XOXJIEHUE HHJIEKCOB M HAOJIOIa-
€TCA CUJIbHBIA CIIaJi IPOU3BOJCTBA
(Teepckaa m Huxeropojckasa 06-
nacry, Ilepmckuil Kpam u ap.), —
3TO PAXOHBI YCKOPEHHOU «[IPUMU-
TUBU3ALUHN> CENBCKOTO XO34UCTBA.
B HUX yCUJIMBAETCA 3aBUCUMOCTD
arpapHoi cgeppl OT NPUPOAHBIX
PEXUMOB U TEHACHLIUHN, U Ipex/e
'S BCEro oT knmmmara. Kpome Toro,

N3meHeHMe Harpy3ku Ha pOCCUIACKME CENbCKOXO3AWCTBEHHbIE NaHAwadThl 3a
1990-2014 rr. LieTom noka3aHa pa3HOCTb WHOEKCOB NMPOM3BOACTBA MPOAYKLUM
CenbCKOro X03AMWCTBAa M MHAEKCOB ucnonb3yembix pecypcos (%): 1 — 115-195;
2 — 75-105; 3 — 50-74; 4 — 30-49; 5 — <30; 6 — HeT AaHHbix. CTpenkn 060-
3HAYaloT MaKcUManbHblil pocT (7) M cokpaweHue (8) NpoM3BOACTBA MPOAYKLUU

CenbCcKoro xo3saiicTea (B npoueHTax oT ypoBHsa 1990 r.).

HBIX TIomaneid B 2015 1. y’Ke IPEBBIAET MOKA3ATENN
COBETCKOTI'O NEPHUO/A.

XOopomo BbIPAKEHA 3aKOHOMEPHOCTD: YEM BBIIIEC
MHJIEKC MPOU3BO/ICTBA, TEM OOJbIIE Pa3HOCTh HH-
JekcoB (Tabn.1l). YeMm ycmemHee — C YUCTO NPOU3-
BOJICTBEHHOU TOYKH 3PDEHUS — PA3BUBAETCH PETUO-
HaJIBHOE CEJILCKOE XO3ANCTBO, TEM BBIIIE PECYPCHO-
9KOJIOTUYECKNH JJUCCOHAHC.

Ta6nuua 1

B 3TUX PEIMOHAX MOXKHO OXUAATb
U3MEHEHUI PETMOHANIbHBIX KJIHU-
MATUYECKUX XAPAKTEPUCTHUK. M3-
BECTHBIN POCCUNCKUU KIUMATOJIOT
A H.Kpenke noxasan, 410 Gopmu-
pPOBAaHUE NPUPOOHO-XO3AUCINEEH -
HbLX 30H CUJIBHO HAPYIIAIO INpPHU-
POJHO-KIUMATHYECCKYIO 30HAJb-
HOCTb [11]. OCOGEHHO SPKO 3TO
NIPOABUIOCH B TOPOACKUX a430-
HAJIBHBIX TaHgmadTax. Hanpumep,
B MOCKBE 3HOUHBIM JIETOM I'H/PO-
TEPMUYECKUE YCJIOBUA (TEMIIEPA-
Typa, BIAKHOCTb BO3/IyXd) COOTBETCTBYIOT YCIOBUAM
CYXUX CTENEN WU JAKE MOJNYIYyCThIHb, 4 HE CMEIIAH-
HBIX XBOMHO-ITMPOKOJUCTBEHHBIX JIECOB, B 30HE KO-
TOPBIX PACIOJNIOKEHA CTOTUIIA.

Penarypanuzanus nanamadros (B CBA3U C COKPA-
LICHUEM CEIbCKOXO3AUCTBECHHOMN JEATEIbHOCTUA U €€
IIPUMUTHUBU3ALUEN) BEAET K PEHATYPAIU3ALUN PEIU-
OHAJIBHBIX (30HAJIBHBIX) KIUMATUYECKUX XAPAKTEPU-

PervoHsl, nuaMpYIOLWKE NO AUHOMUKE NPOU3BOACTEAN NPOAYKLUM CENIBCKOro X034MCTBA

3a 1990-2014 roab!

Pa3HOCTh HHAEKCOB
Memram Hupexc RERaO IIpupocr emTam IIPOHU3BOJCTBA
TPOH3BOACTBA, % NPOU3BOACTBA, %™ H HCIIOJIb3YEMBIX
pecypcos, %
Benzopodckasn obnacms™™* 282 Benzopoockas oonracmo 2.87 Benzopodckasn obracme 192
Tambosckas obaacmo 208 Tambosckasn obaacmo 1.45 Tambosckas obaacmo 145
Pecny6iuka Jlarecran 187 Kypckaa obnacmo 1.20 Jluneyxas obracmo 124
Jluneyxas obnacme 180 Boponexccraa obaacmo 1.15 Kypckaa obnacmo 114
Kypckasa obnracmo 176 Pecny6iuka Jlarectan 1.07 Pecny6iuka Mapuit On 104
Kabapouno-barkapcras 164 Jluneyxas obracmo 0.93 Boponeaccras oonacmo 98
Pecnybaura
Boponeaccras obaracmo 155 Pecny6iuka TaTapcTan 0.84 Hosropozckas 06.1acTb 92
Oprogcxasn obracme 141 Oparogcxasn obaacmo 0.42 Opnogcxasn obracme 88
- Kabapouno-banxapcras Kabapourno-barkapcrasn
Pecny6iuka Mapuit On 137 Pecny6runa 0.39 PecnyGuura 83
Pecny6auka Tarapcran 131 Pecrybmuia 0.38 Ilensenckad 06macTb 77
bamkoprocTan

* % 0T 00beMa IPOU3BOACTBA MPOAYKLUH CENbCKOTr0 X034iicTBa PCOCP B 1990 1.
** KypCcHBOM BBIZIEJIEHBI PETHOHDI, THAUPYIOMHUE MO BCEM TPEM MapaAMETPAM.
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CTUK. HplHE B parioHAX CHUJIBHOTO
COKpAIEeHUs CEMbCKOXO3ANCTBEH-
HOM aKTUBHOCTU MOXHO OXWJATh
OINPEJIENIEHHBIX MOABUAKEK U B U3-
MEHEHUAX PETMOHAIBHOTO KJINMa-
Ta (KOTOPBIE 3[€Ch HAKIAJBIBAIOT-
€4 HA U3MEHEHUA KIMMATa IJIO-
6aJIbHOTO).

2. B peruoHax, rjpe 6oJblnas
Pa3HOCTb MHJEKCOB COIPOBOXKAA-
ercsg pocroMm npoussoncrsa (ben-
ropojckas, Tam6o0Bckas, Jlumnen-

200 -
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100

pPa3HOCTL MHAEKCOB, %

un
(=]

PErvoHs! | rpynns

Mockosckan

pervoHs! |l rpynnb

Tamboeckan

Nunetkas
BopoHexckan Kypckas

Opnosckan
]

o o [arectan
TatapcraH

Benropopackas

kas, Kypckasg obnactu u ap.), Ha-
OII0/1a€TCS YCUICHUE BO3JCUCTBUS
Ha JaHAmadTH. UYpe3MepHas 3KC-
myaranus arpoaangmadTos Len- 0-
TPaAbHOIO YepHO3EMb U CMEXK- 0
HBIX OOJIACTEN I'PO3UT UX YCKOPEH-
HOW 9KOJIOTUYECKOU JIETPASALIUEN.
DKOJIOTUYECKU HEOIATONPUAT-
HBIC U3MEHEHUSA IPOUCXOAAT B pe-
I'MOHAJBHBIX CTPYKTYPaX IIOCEB-
HBIX IUIOMmMAJeN. B 4yepHO3eMHBIX
pETHOHAX PACTET JOJA NPOMAI-
HBIX KYJIBTYD M YHMCTBIX IdPOB,
IIPOBOLUPYIOIUX 3PO3UI0, IIPU ITOM COKPALIAETCSH
JI0JIs TOYBOYJIYYIIAIONUX MHOTOJIETHUX TPaB U 6060-
BBIX KyJIbTyp. Tak, B TaMOOBCKOM 06J. 32 MOCTCOBET-
CKHE TOJIBI JI0JIs MPOMAINIHBIX BBIPOCTA 10 36.5%, 4TO
B 3.5 pa3a NPEBBIMAET HOPMY OUOJOTUUECKOIO 3EM-
Jefenns, a J0Jd MHOTOJNETHUX TPAB COKPATUIACH
B BOCEMb pa3 — 10 2.3% (4ro B 10-12 pa3 Huxe HOp-
Mel) [12]. B Kypckoit 061. 32 1990-2015 rT. ¢ 52 710
66% BO3POCTA TOJSI 3EPHOBBIX KYJIBTYDP, KOTOPBIC Xa-
PAKTEPUBYIOTCA HU3KOU MOYBO3AMUTHON (IPOTUBO-
3PO3UOHHOIT) CIOCOOHOCTBIO. [Ipn 3TOM 101 1TOCE-
BOB MHOTI'OJIETHUX TPaB (C BBHICOKOU IMPOTUBOIPO3U-
OHHO¥ CIIOCOGHOCTHIO) YMEHBIUTACH € 6.5 10 2.6%.
OCHOBHBIE 3E€PHOIPOU3BOJA-
IUE PAaMOHBl HAPAMMUBAIOT IKC-
IIOPT, IPEXKAE BCEIO IIIECHUIIBL

130 -
B aTom manpasnenumn Poccus yxe
CTasa MAPOBBIM Jusiepom. Kak us- 120 -
BecTHO, Coerckuit Coio3 ¢ 1960-x
rOZIOB Ha4al BBO3UTb 3EPHO, o
4 B MO3[JHECOBETCKUI NEPUO/] BbI- 100
JABUHYJICA B KPYIMHEUIIHUE €TI0 UM- o

noprepsl. COBETCKUN UMIIOPT 3€p-
HOBBIX KYJIBTYp OO€CIEYMBAJ II0O- 0 !
TPEOGHOCTU OTEUECTBEHHOI'O KU-
BOTHOBOJCTBA — CO3/JaBAJI I He-
IO KOPMOBYIO 6a3y. YpoxKau 3epHa ol
B coBpeMeHHOIl Poccunm ne mpe- iy
BBIIAIOT YPOBHEN, JOCTUIHYTBHIX 50 -
B PCOCP. I'padpuk npousBOACTBA

MIH T

70 4 .

40

Teepckan

Mepmckuin @
KypraHckas )

Huxeropoackas

100 200 300

MHOEKC NPOV3BOACTBA NPOOYKUWMK CENbCKOro xo3ancTea, %

Pa3HoCTb MHAEKCOB NPOAYKLMK CENLCKOTO X03AMCTBA U UCNONb3YEMbIX PECYPCOB MO
HekoTopbiM pernoHam Poccum 3a 1990-2014 rr. 06bem wWapoB NpoONOpLUOHaNeH
pocTy/coKpalieHnto o6bema NpPoM3BOACTBA NPOAYKLWM CENbCKOTO X03fMCTBA 3a
1990-2014 rr. KpacHbIMM TMHUAMM NOKa3aHbl CPeAHEPOCCUNCKME 3HAYEHUA.

B nmocrcoBeTckue rojibl MpoOU30IId NEPEOPUEHTA-
LA aTPAPHOTO CEKTOPA C UMIIOPTA 3€pHA /I 06€eCIIe-
YEHUA OTECYECTBCHHOI'O JKMBOTHOBOJCTBA HA 3CPHO-
BOW 3KCIIOPT, CONPOBOXK/IAEMBINA IMAJCHUCM BBIITYCKA
JKUBOTHOBOJYECKON NPOAYKIIUA U POCTOM €€ UMIIOP-
Ta. Kopennoit nepenom npousouen B Hayane 2000-x
rojos. B 1990-e¢ uMnopT 3epHa, KaK MPABUIIO, IIPEBLI-
a1 €ro 3KCHOPT, BHEMIHETOPIOBOE 3€PHOBOE CAJILO
CTAJI0 CTAOUIBHO MONOKUTENBHBIM TOJNLKO € 2001 T

OCHOBHOU NPUYMHON NPOU3OMIEAIUX CABUIOB
BBICTYIAET AANTALUA NPOU3BOAUTENEHN, 4 OTYACTU
M HACEJIEHUA K YCIOBUAM CHENU(PUUIECKOTO POCCUI-
CKOTO «pBIHKA>. COBPEMEHHOE KUBOTHOBOJICTBO, Pa3-

3€pHA UMEET «3yOUaThI> XapaKTep.
DTO CBUJIETENIbCTBO CUIbHOM 3ABU-
CUMOCTH POCCHHICKOTO CENbCKOTO
XO34UCTBA OT TMAPOTEPMUYECKNAX
YCIOBUI KOHKPETHOTO I'0JId.

1955 1961

1967 1973 1979 1985 1991 1997 2003 2009 2015

roas!

Mponssoacteo 3epHa B Poccum B 1955-2015 rr.

OPHPOJA « NeG « 2017




TEO3KoONorusa

35
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351CTB4) Ha (pOHE OOBAIBHOTO I1d-
JEHUS JKUBOTHOBOJCTBA («00paba-
TBIBAIONIEI» OTPACIN) CBU/ETEND-
CTBYET O 3aKPEIUIEHUU CBIPbEBOI
CIMIENUATU3AI NN CTPAHBI, BBIYC-
KAIOIEN MPOAYKIIUIO C HEBBICOKOM
JI0JIeV OOABIEHHON CTOUMOCTH.
B 4yepHO3EMHBIX pEruoHax
MHOTOKPATHO BBIPOCU OCEBHBIC
IJIOMAAU «I0YBOPA3PYIIAIONETO»
[O/ICOMHEYHUKA (Ta611.3). Ero yo-
J B IOCEBAX PAJJA PETHOHOB 3a-
METHO NPEBLINAET (PUTOCAHUTAP-

-
-

-

HBIE HOPMBI. MOHOKY/IBTYPa — 3TO

[(pi .. ; :
1990 1993 1996 1999 2002 2005 2008 201

roas!

Moronosbe KpynHoro poratoro ckota B Poccum u 3kcnopt 3epHa B 1990-2015 rr.

BUBAIOLIEECA HA IIPOMBIIIIEHHON OCHOBE («pabpuku»
10 IPOU3BOJCTBY MCA, MOJIOKA, UIl), — OOJIEE KAIu-
TaJlo0EMKaA chepa MO CPABHEHUIO C PACTEHUEBOJCT-
BOM. bosee IIUTENbHBIN MHBCCTUIIMOHHBIA IUKII,
HE CyJIIMI OBICTPON OT/JAUN, OKA3BIBAETCS HE I1OJ] CU-
Jy — 6€3 CymeCTBEHHOM I'OCYJApCTBEHHON MOJEPXK-
KM — 3KOHOMMYECKHU C1a60My OTE€YECTBEHHOMY IIPO-
U3BOAUTEINIO. ETO 3apyOEKHBII KOHKYPEHT, paCIoIara-
IOIUI MOIIHON MaTEPUANbHO-TEXHUYECKON 64301,
3(PPEKTUBHBIMU TEXHOJOTUAMU U MEHE/PKMEHTOM, 'O-
pa3jo Jydnie NOAJCPKUBAEMBIN I'OCYAAPCTBEHHBIMU
CyOoCUANAMU®, BBITCCHAECT HALIEI'O KPECTbAHUHA-KU-
BOTHOBOZA C POCCHUICKOI'O PBIHKA. B TO Xe Bpemsa
oOe/JHEBIIEE HACEJEHUE BLIHYXKAECHHO H3MEHWIO
CTPYKTYpy NOTpeONIeHUs NPOAYKTOB MUTAHUSA, COKpPa-
TUB B CBOEM PAI[MOHE JIOPOTUE U LICHHBIC B ITUIIEBOM
OTHONIEHUU IIPOAYKTHI JKUBOTHOBOJCTBA (TA0JL.2).

3amedy, 4TO PalMOHAJIBHOE MOTPEOIEHUE NIPO-
JYKTOB IIUTAHUA UMEET OTHOUIEHUE U K KOJOIUYeC-
KO cepe — OHO MOBBIMAET YCTONYUBOCTbL OpTa-
HH3Ma YEJOBEKA K HEOIATONPUATHBIM (DAKTOPAM OK-
PYXAIOMEN CPEJIBL.

OJHAKO aKTUBU3ALUS KCIOPTA IPOAYKIIUU paAC-
TEHUEBOJACTBA («CBIPHEBOW» OTPACIU CEILCKOTO XO-

* B crpaHax EBPOCOI032 TOCYapCTBEHHBIC CyOCHaNN (hepMepam
JIOCTUTAIOT TOYTH 50% CTOMMOCTH TOBAPHOU MPOYKIINN CETbCKO-
'O XO3SIMCTBA.

Ta6auya 2

MorTpe6neHne HEKOTOPLIX NPOAYKTOB NUTAHUS
B P®D (Ha poywy HaceneHus B roa, Kr) [5]

TpoayKTst 1990 £.|2000 1. 2014 1. no'rll-)lggreannn
MCO B MACOTPOJYKTH 75 | 45 | 74 81
MoJioKo 1 MOJIOKOTIPOAYKTEL | 386 | 215 | 244 392
Kaprodens 106 | 109 | 111 118
Caxap 47 35 | 40 41
XneOHble IPOJYKTHL 119 | 117 | 118 110

2014 NO/ABUJ] «OMOJOTUYECKOTO OpPYy-

Kus». OHAa BeJIEeT K HUCTOIEHUIO
[IOYB, PA3BUTHUIO B MOCEBAX CIIE-
nupuueckux spegureneit u 6o-
nesnein. OCOGEHHO HE3IKOJIOTHY-
HBl B 3TOM OTHOIIEHUU (epmep-
cKkue xo3saucTsa. Hanpumep, B PocTosckoit 0611 dep-
MEPHBI MOYTHU MOJOBUHY 3EMEIb 3AHUMAIOT TOACOJ-
HEYHUKOM (IIpu HOpME 14-15%).

Takum 06pa30M, BAKHENIIAS YepTa TPAHCPOpMa-
LIMU CENbCKOXO3ANCTBEHHOI'O IPUPOAOIIOAb30BAHNSA
B opecopMeHHON POoCcCUN — 3TO U3BMEHEHUE XaPaK-
Tepa arpO3KOJIOTUYECKUX NTpobieM. B nmosguecoser-
CKHUU EPUOJ] 3TU NPOHIEMBI OBLITN OOYCIOBIEHBI UH-
TEHCUMUKALUEN CETBCKOTO XO34MCTBA — UCIOIb30-
BAHUEM YJOOPEHUI U CPEJCTB 3ALUTBl PACTECHUI,
HATPY3KAMU TAKEJION CENbCKOXO3ANCTBEHHOM TEX-
HUKH, KPYTHOTOHHAKHBIMU OTXOJAMU KUBOTHOBO/I-
YECKUX KOMIIEKCOB. HpIHE HA IEPBBIN MJIAH BBIXOAAT
Npo6JIEMBI, XAPAKTEPHBIE 11 OTCTATBIX B ATPAPHOM
OTHOIIEHUU CTPAH, CBA3AHHBIE C «[IPOETAHUEM> I10OU-
BEHHOTO IUIOLOPOANA, 3a6PACBIBAHUEM OKYJIBTYPEH-
HBIX ITAXOTHBIX 3€M€EJIb, IPUMUTUBHBIMU TEXHOJIOTHU-
AMU 3EMJIEIENUA U KUBOTHOBO/ICTBA.

K HacrosameMy BPEMEHH OKOJIO TPETU 3E€MENb
CENbCKOXO3ANCTBEHHOTO HA43HAYEHUSA HAXOAUTCA
B YACTHOU COOCTBEHHOCTU TPAKAAH U IOPUJUUECKUX
JquL, 2/3 — B IOCYAAPCTBEHHON W MYHUIIMIIAIBbHOMN
co6CcTBEHHOCTHU. K cO)aIeHUIO, B pOCCUICKOM MUPO-
NOHUMAaHHUU <«T'OCY/JAPCTBEHHOE» 3TO <«HUYbE»,
4 «4aCTHOE» NMOHUMAETCHA KAK BCEJO3BOJEHHOCTD
(«4TO X0Uy, TO U BOpouy»). I TO U1 Apyroe rybuTenn-
HO JJIl NPUPOJHBIX KOMIUIEKCOB. He3aBUCUMO OT
(opM COOCTBEHHOCTH HA 3EMJIIO TIOYBEHHBIE PECYP-
Cbl JJOJUKHBI PACCMATPUBATBCA KAK OOIMIEHAPOJHOE
JOCTOSAHUE. PBIHOK, ake IIUBWJIM3OBAHHBIN, HE pa-
60Ta€T B INPUPOJOOXPAHHOHU cepe (TaK XKe, KaK
B c(pepe O6OpPbOB C HAPKOTHUKAMH, MNPECTYIHOC-
ThIO) — OHA TPEOYET CEPBE3HOTO PETYIUPOBAHUA,
KOTOPOE B HAIIEHN CTPAHE MOKA HEe C(POPMUPOBATOCE.

Jerpaganusa moys, UX IOCTENEHHOE «YMUPAHUE»,
MIPOUCXOJUT HE3AMETHO /I OOIIECTBa, HE OpocaeTcs
B IJ1a32, KAK 3dIPA3HEHUE BOJDBI, BO31yXd, CBEJCHUE
PACTUTENBHOCTH. A BOT BOCCTAHOBJIEHUE IIOUB TPEOYET
CPOKOB, NPEBOCXOJAMMUX INPEJENbl YEIOBEYECKON
KA3HU. Mexy TeM B POCcCUM IPAKTUYECKU OTCYTCTBY-
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Ta6nuua 3

Moceeubie NAOCWAAN NOACONHEUYHMKA B OTAENbHbIX peruoHax Poccun B 1990 n 2014 ropax [4, 5]

IToceBHBIE MIOIATH, HsMenenye miomaei JoJig MOCeBHOM Hpenumfmne
Pernon THIC. T2 1990-2014 r., % mIomany, % (hHTOCAHHTAPHOM HOPMEL, Pa3
1990 . 2014 1. ? 1990 . 2014 1. 1990 . 2014 1.
Poccus 2739 6907 252 2.3 8.8 - —
CapatoBckas 061acTh 355 1068 301 6.4 29.2 — 2.1
Bosarorpajckas 06.1acTh 250 601 240 5.4 20.6 — 15
OpeHbyprekas 06macTh 207 553 267 3.7 13.0 - -
Anrraitckuit kpait 135 536 397 2.1 0.8 - -
PocToBckas 06;1acTh 455 527 116 8.7 12.0 — —
Camapckas 061acTb 183 518 283 6.8 25.9 — 1.8
Kpacuopapckuit Kpait 309 453 147 7.9 12.4 - -
Boponexckas 061aCTh 214 450 210 7.2 17.7 — 1.3
Tam60BCKas 06.12CTh 99 386 390 4.8 23,5 = 1.7

€T T'OCYIaPCTBEHHAA IIOJIUTUKA B OONIACTH 3KOJIOIU3a-
11U CEIBCKOT'O XO3UCTBA. CUTYALIUSA YCYTYOIISETCS BCE
CYXAIOMUMCS TTOTOKOM HH(pOPMAIUU O COCTOAHUU
CENbCKOXO3ANCTBEHHBIX JTAHAIAQTOB: MPAKTUYCCKU
pa3BajeHa MOYBEHHAA CIY:KOAa CTPAHBI, OYEHb PEAKO
MPOBOJATCA re0O0TAHNYECKUE OOCTIEJOBAHUA 3EMED.

CucreMa MOHUTOPHHIA M KOHTPOJA KAUECTBA
CEJIbCKOXO3AUCTBEHHBIX 3€MENb TPEOyeT CKOPENUIIETO
BOCCTAHOBJICHUS. PehOpMUPOBAHUE aArPAPHOTO CEK-
TOpPa SKOHOMUKHU JIOJKHO 6a3UPOBATHCSA HE HA UHCTU-
TYLIMOHAJIbHBIX U3MEHEHUAX, KAK HBIHE, 4 HAd 9KOJIOTHU-
YECKUX NpUOpUTETAX. [TOMUMO KECTKUX aJAMUHUCT-
PAaTUBHBIX MEpP (KPYIHBIX MTPa(dOB) 11EIECO0OPAZHO
U KOCBEHHOE PBIHOYHOE PETYIUPOBAHUE CEIBLCKOXO-
3SCTBEHHOTO MPUPOONOAb30BAHUA. KaKk KpymHBIE
NpeANpPUATHS, TAK U (PEPMEPDI JOMKHBI UMETD TOCTYII
K JIbTOTHBIM KPEJUTAM, CYOCUAUAM, IOAIEKATD JIBIOT-
HOMY HaJ0Tro00J0XeHUI0. OJHAKO NPU HAPYIIEHUU
9KOJIOTUYECKUX HOPM U IPABUJI CEIbCKOXO3AUCTBEH-
HBIE TIPOU3BOAUTENH JJOIKHBI IUIIATHCA TAKUX JIbIOT.

Oco60ro BHMUMAHHUA aTPOHOMOB, 300TEXHHUKOB,
CENbCKOXO3ANCTBEHHDBIX JKOJOIOB U ATPAPHON Ha-
VKU TPEOYIOT JTUYHbBIE TOJCOOHBIE X034 CTBA HACEIE-
HUA, HA 3eMJIAX KOTOPBIX PA3BUBAIOTCA MHOI'ME He-
6J1aronpUATHBIE KOJOTMYECKUE POoLecCh. Heo6x0-
JUMO 3KOHOMHUYCCKU CTUMYJIUPOBATL U JAYHUKOB,
KOTOPBIE UCIOIb3YIOT MAJANINE PEKUMBI SKCITYATa-
UM CBOUX Cal0BO-OTOPOAHBIX Y4ACTKOB.

CenbCKOe XO34UCTBO 6A3UPYETCAd HA BO30OHOBH-
MBIX IIPUPOAHBIX PECYPCAX, €TI0 BCEMEPHOE PA3BUTHE
MO3BOJISACT JABUIATLCA B 3KOJOTUYCCKU IIPABUIBHOM
HanpapiaeHud. OJHAKO 3TO CHPABCAJIMBO JIUIIL MPU
PAaIlMOHATbHOM HCIOJb30BAHUHU aATPONAHAIA(PTOB.
HccnenoBanye MOKA3bIBACT, YTO B OTEUYCCTBCHHOM ar-
papHoi cdepe HAIUIO IKOIOTO-PECYPCHBIN JUCCO-
HAHC — IPUPOCT NPOU3BOJCTBA B CYIECTBEHHON CTE-
MEHU OOECIEYUBAETCA UPE3MEPHOM SKCIIyaTalUuEN
[IOYBEHHBIX PECYPCOB, YI'POXKAIOLWEH UX JErPajaluei.
TeM caMBIM CTABHUTCA IOJ, YIPO3y 3KOJOTHYECKAA
U IIPOJOBOJIBCTBEHHASA 6€30MACHOCTD CTPAHLL

PaGoTa BRIIOIHEHA B paMKkax loc3aganua HHcTHTYyTA reorpaduu PAH o TeMe «<AKTyaJIbHbIE TEHCHITHH
IPHPOJONOJAb30OBAHHA B POCCHHCKHX PETHOHAX H HX I'€03KOJTOTHYECKaA O EHKA>.
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sCmonb4yampbie bazarbmbl
U koHBekyusi Panesi—beHapa

.B.9ynos

ocKea

=0

CaMBIX PA3HBIX YIONKAX HAMEH MIAHETH BCTPE-
YAI0TCA Y/IUBUTEIBHO KPACUBBIE I'€ONIOINYECKIE
006pa30BAHNS — BEPTHUKAIBHO CTOAIINC 62327Th-
TOBBIE CTOJIOB! B POPME IVIOTHO NPHUJIETAIONUX JPYT
K IPYTY IPABUIBHBIX IPU3M, 9aIIe BCEI'O MECTUTPAH-
HBIX. Bce OHH B Ipeienax OJHOTO 6a3aIETOBOTO MAC-
CHBA MMEIOT OJMHAKOBYIO TONMIMHY, OOBIYHO OT He-
CKOJIBKMX [JI€CSATKOB CAHTHMETPOB /IO 2 M, HO B Pa3-

gyreune coodug

© Yygpos C.B., 2017

HBIX MECTOHAXOXAEHUAX pasnyo. Haubosnee ussecr-
HBIE CTOJOYATBIE 6A3AIbTHl HAXOJATCS HA ceBepe Up-
JAHUHU. DTO TAK HasbiBaeMasg Tpoma IMraHToB, WIN
JIeCTHUIA TUTAHTOB, — CTPYKTYpPa, KOTOPas 06pas3o-
BAJIACh U3 U3JIMUBIIENCA JIABBI B PUPTOBOI 30HE IpU

KiaroueBsie C10Ba: 6A3aJIBTHI, CTOJOYATAS OTACTBHOCTD,
KOHBEKI[US Panes—Bbenapa, KoablieBble BUXPH.

Key words: basalts, columnar separation, Rayleigh-Benard
convection, vortex rings.

0630pHas doTorpacdus cTonbyarbix 6a3anbTOB Ha ceBepHOM nobepexbe NpnaHauu. JlecTHULA TMraHToOB W feTanb ee 0630pHOIA
¢doTorpadum.
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Cronku 6as3anbroBbIX MAUTOK, 06pasylOLMUX BepTUKaNbHbIE
cTon6bl psAoM ¢ neuepoit ®utrana. Ha BepxHeM CHUMKe OT-
YeTNIMBO NMPOCNEXKMBAKTCA TPU FOPU3OHTANBHBIX Nnacta Ga-
3aNbTOBOrO MAcCWBa: CMOWHOW HepacuNeHEeHHblit Maccus
BHU3Y, cTONGYaThle 6a3anbTbl B CPEAHEM C/I0€ U XaoTUyeckoe
HarpomoxaeHue 6ecopmMeHHbIX 6a3anbToBbIX b6 B BEpPX-
HeM cnoe.

PACKPBITUM ATIAHTUYECKOIO OKEaHA U OTHECICHUU
HWpnanauu or BpUTAaHCKUX 0O-BOB, NPEXKAE COCTAB-
JNABIIUX efnHOe 1eynoe. [Toxoxue 06pasoBaHud €CTh
1 BO MHOI'HUX JPYI'MX MECTaX Ha 3eMJje, HAllpuMep
B Mcinanauuy, B ymenabe fapHu B ApDMEHUM, HA BYJIKA-
HUYECKOM OCTPOBe BOMM3U nobepexbsa HloTnanaun
(3HamenuTas nemepa Punrana), 8 Hepajge u HaKOHET]
B Poccun (mbic Cronbuareiii Ha 0. KyHamup).

PoxxpeHue dopmbi: npobenbl B NOHUMAHUU

[eonoros aBHO 3aHMMAJIA 3arafika NPOUCXOKAEHUA
TAKUX IPABUIBHBIX (POPM, HO YJOBJIETBOPUTEIBHON
TEOPHUHN UX 06PA30BAHUA /IO CUX IOP MPEJIOKEHO HE
ObLIO. BBICKA3BIBAIIUCH IPEAIIOIOKEHUA O IEHETUYEC-
KOU CBSI3U MIECTUIPAHHBIX 043aJIbTOBBIX CTOJOOB
C NIECTUYTOJBHBIMU AYENKAMU KOHBEKIINU Panes—Dbe-
Hapa. 91a (opMa KOHBEKIUU ObLIA OTKPHITA B HAYAJIE

159312000 | mouzév%

NPOLIOTO CTONETHA (PPAHIY3CKUM (PUBUKOM AHPHU
benapoMm B 3KCHEPUMEHTE C TOHKHUM T'OPU3OHTANIb-
HBIM CJIOEM BA3KOW KUAKOCTH, TOJOIPEBAEMBIM CHU3Y
(aHrunckuil UMK 10pJ Pajieit mpoBses TeopeTuyec-
KU aHAIU3 ABJIeHUA). [IpU JOCTUKEHUN KPDUTUYECKO-
IO 3HAYEHMUA TEMIICPATYPHOTO I'PAZMEHTA BECh CJIOM
pa36uBaICA HA ONMHAKOBBIE IO PA3MePy IMECTUTPAH-
HBIE AYEUKHU, B [IEHTPE KOTOPBIX KUJKOCTb MOJHUMA-
JIACh K CBOOGOJHOM MOBEPXHOCTH, A 10 UX Nepudepun
ONYCKaJIaCh BHU3. [IpUMEHUTENBHO K 023aJIbTaM B pa-
6ote [I.E. Tpane3nukosa u Ap. [1] BBIABUHYTA KOHTPAK-
LUOHHO-KOHBEKTUBHAS MOJ€E/Ib BO3HUKHOBEHUA
CTOJIOYATON OTAEIBHOCTH, COTJIACHO KOTOPOH B CI0€
JKAJJKOM M3JIMBILIEICA JIABBI IO MEPE €€ OCThIBAHUSA CO-
3/1AI0TCs YCJIOBUA I KOHBEKUMU Panea—benapa. 3a-
TEM IIPU 34TBEPACBAHNUM U JJATbHEHUIIEM OXJIAKICHUN
Cnog 0ObEM MACCHBA YMEHBIIAETCA M TEPMHYECKUE
HAIPAKCHUSA PA3PHIBAIOT €I'0 HA MIECTUTPAHHBIC CTOJ-
OBl ITO TPaHUIAM OEHAPOBCKUX AYEEK.
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OIHAKO 3Ty MOJENb TAKXKE HENb3d NPU3HATD CO-
CTOATENBHOM: /i1 HAOMIOJAEMOU B 3KCIEPUMEHTAX
6€HAPOBCKOM KOHBEKIUU XAPaKTEPHBI T'OPU3OH-
TAJIbHBIE PA3MEPHL AUEEK, IPUMEPHO PABHBIE YIBOCH-
HOW TOJIIIMHE CJI0S KUJKOCTH, TOT/Id KaK B CTONIOUA-
TBIX 0432JIbTAX TOJNIIMHA MACCHUBA NIPEBBIINAET PA3Me-
VQ P AY€CK B IeCATKH pa3. Kpome TOro, HeACeH Mexa-

HU3M CBA3U MEXK/JY KOHBCKTUBHBIMU A4YEHKAMU B 6a-
32JBTOBOM pACIUIABE M MHUIHUALMEN PACTPECKUBA-
Q) Hus. ECau e JOMyCTUTh, 4YTO OXBAYCHHBIA KOHBECK-
OUEN CJIOM HAMHOTO TOHBIIE HU3JIUBIIETOCS CIOs 6a-
%) 341bT4, TO HENOHATHO, NMOYEMY HHUIMUPOBAHHBIE
3 B HEM TPEUMHBI IPOHU3BIBAIOT BECh MACCUB CTPOTO
& BEPTUKAIBHO U CTOJNOBL JO CAMON IIOJOUIBBI UMEIOT
@@ [VIOCKHC BEPTUKAILHBIC IPAHH.
x\ [Tpu 0630p€ UPE3ZBBIUANHO OOMUPHON TUTEPATY-
pbI 1O 6EHAPOBCKOUM KOHBEKIIUU (CM., HAIIpUMeD, [2])
ﬁ C YIUBJIEHUEM OOHAPYKUBAEIIb, UTO CAMd 3Td TEOPHUA
TAKXKe IOJIHA IYTAHUIBI U HEPEIEHHBIX NPOOIEM.
Tak, BO MHOTMX HMCTOYHHMKAX YKa3BIBAE€TCA HA BO3-
MOKHOCTD IIOJYYE€HUSA IIPOCTOTO TOYHOI'O PEIICHUA
YPaBHEHUI I'MAPOAUHAMUKY B IPUOIMKEHUU Byccu-
HecKa (T.e. IPUHMMAA 3aBUCUMOCTDb IUIOTHOCTH OT
TEMIIEPATYPHl JUHENHON W YYUTBHIBAA HM3MEHEHUA
IVIOTHOCTHU TOJIBKO IIPUM MACCOBBIX CHJIAX), OJHAKO
JIUIIb B COBEPIIEHHO a6CTPAKTHOH, (DU3UUECKU HE-
peanu3yeMOn IIOCTAHOBKE, KOT'Ad U BEPXHAA, U HU-
JKHAS TPAHULIBL ABIAIOTCA CBOOOAHBIMU. YacTo yno-
MHMHAETCA TAKXKE DEIIEHUE B BUJE YEPEAYIOMINXCA
LUIAHAPUYECKUX BAJIOB, BPAIAIOMNUXCA B IPOTUBO-
[1OJIOKHBIX HAIIPABACHUAX, OJIHAKO aHAJIU3 YCTOMYM-
BOCTHU TAKOI'O pEIIEHUA OTCYTCTBYET. HO, Kak crpa-
BEJINBO YKA3aHO B «TugpoanHamuke» JJangay u Judg-
muna [3], «OCyWeCTBIAMUECS B IPUPOJE TEUYCHUA
JOJDKHBI HE TOJIBKO YJOBJIETBOPATH I'MPOAUHAMUYE-
CKUM YPABHEHMAM, HO JJOJUKHBI €Ie ObITh YCTONYHU-
BBIMM: MaJIbIC BO3MYIIECHUS, PA3 BOSHUKHYB, JIOJIKHbBI
34TyXaTh CO BpeMeHeM». B HACTOAIEN CTAThE HAC CO-
BEPHICHHO HE MHTEPECYI0T He(pU3UUEeCKUEe IMOCTa-
HOBKHU, HEPEAINU3YEMbIEC I'DAHUYHDBIC UIN HAYAJIbHbIC
YCIOBUSA, 4 TAKKE HE(PUIUIECKUE MOJBI NOTEPHU YC-
TOMYMBOCTH, TEOPETUYECKUE MBICIMMbIE, HO PEaJib-
HO HE HAOIIONAEMBIE: U UCXOJHBIE COCTOAHUA, U CIIO-
COOBI UX MOJIU(DUKAIUH JJOJLKHBL OBITh €CTECTBEHHBI-
MU U (PU3UUECKU HABGTIOAAEMBIMU.

KoHBeKTuUBHbIe Banbl B 061auyHoM cioe. Bug c camonera.

“gereee sy

HEeBO3MOKHO TAKXKE CUUTATH YAOBIETBOPUTEID-
HBIM npejnoxenHoe H.IIpuroxuneimM [4] obbacHe-
HHUE TEOMETPUU HAONIOAAEMON B IKCIEPUMEHTAX
C TOHKAMHU CIOSIMU KUAKOCTH B IPSMOYTOJIBHBIX KIO-
BETAX BAJIMKOBOM KOHBEKLIUMU TPAHCIALUEN I'PAHUY-
HBIX YCIOBUI, KOI/Id IPAMOJIUHENHAA BEPTUKAIbHAA
CTEHK4 KaK OBl PACIIPOCTPAHAETCA JANee IO KIOBETE
OT NPEABIAYIETO UINHPUIECKOI'O BAIA K IIOCIEAY-
omeMy. Beib BaIMKOBAsA KOHBEKIUSA HAOGJIO/AETCA
TAKXKE B dalke [leTpu uiam gpyrou Kpyriou mocyze,
I/le HUKAKUX TIPAMOJUHENHBIX OOPTHUKOB HET, IPHU-
YEM BAJIBI, KAK IPABUJIO, MOAXOAAT K KPAIO KIOBETEHI
IO/l IPAMBIM yIJIOM. [Ipu 3TOM XapaKTepHBIN IPOCT-
PAaHCTBEHHBIN IEPUOJ BAJTMKOBOI KOHBEKLIMU MOXET
OBITb B JJECATKU PA3 MEHbIIE JUAMETPA KPYIION KIO-
BETHI, TAK UYTO BIUAHUEM OOKOBBIX I'PAHUI] BIAJIU OT
HHUX MOHO CM€JIO peHebpedn. BamnKkoBas KOHBEK-
U IPOUCXOJUT TAKKE B OOJTAYHOM CJI0€ aTMOC(he-
pbI, TOPOXKAAA YACTO HAGIIOAAEMBIE NPOTAKEHHBIE
o6JlauHbIE IPAJBL, PA3JCJHCHHBIC PABHBIMU IIPOME-
JKYTKaMHU (MX XOPOILIO BUJHO HA (poTorpaduu ¢ 60p-
Td CAMOJIETA), — 4 B 3TOM CJIy4yde HUKAKUX TBEPABIX
rpaHul; HET BooO6me. HakoHel, CTpaHHO ObLIO OB
Ui OO'bSACHEHUSA TUHENHBIX [TUJINHAPUYECKUX BATOB
HUCKATb OJHO OO'BSICHEHHUE, 4 JIJI HIECTUI'PAHHBIX A4€e-
ek beHapa — coBceM Apyroe, HU € KAKUMU I'DAHUY-
HBIMU YCJIOBUSAMU HAa OOPTUKAX HE CBSA3AHHOE.

[ToaToMy MONPOOYEM PACCMOTPETh HEHAPOBCKYIO
AYEUCTYIO KOHBEKLMIO, UCXOJA HEIIOCPEACTBEHHO U3
COOOPAXKEHUI YCTONUYUBOCTU MOKOSI U YCTOHUHUBOC-
THU JBUXKCHUS, YTOOBI IOHATDH, KAKHUE (DOPMBI KOHBEK-
LUU B 3TOM 3a7da4€ MOXKHO JEHUCTBUTEIBHO BCTPE-
TUTb B Ipupoje. Haunem ¢ paccMOTpeHus yCToudu-
BOCTU TOHKOI'O T'OPU3OHTAJIBHOIO CJIOS BA3KON HE-
CKUMAEMOU KUJIKOCTH CO CBOOOJHOM BEPXHEU Ipa-
HUIIEH, C YCIOBUEM NPUANTAHNSA ((PUKCALIMU) HA HU-
JKHEW TOPU3OHTAIbHON I'PDAHUIE U B NPUOIMKEHUN
OTCYTCTBUS OOKOBBIX I'DAHUL] (TOPU3OHTAIbHASA IIPO-
TSXKEHHOCTD CJIOSL HACTOJABKO OOJIBIIE €0 TOJNIUHBL,
YTO BIMAHUEM OOKOBBIX TI'PAHUI] MOXHO MNpEHE-
6peun). IIyCcTh 3TOT CI10M OKOUTCS, PABHOMEPHO 110~
JOTPEBAETCA CHU3Y, U B HEM 34 CUET TEIUIONPOBOJHO-
CTU YCTAHABIUBAETCA IMHENHBIN BEPTUKAJIbHBIN I'Pa-
JUEHT TEMIEpPaTyphl M IUIOTHOCTH. Temnas, MeHee
MJIOTHAS JKUJKOCTb HAXOJUTCS HUXKE O0JIe€e MIOTHOH,
TAK 4YTO IOTEHLMUAJAbHAA HEYCTOMYUBOCTb HAIULO.
Ho CMOXKeT M OHA PEWIM3OBATHCSA NPU JTIOOBIX 3HA-
YEHUAX I'PAJJUEHTA INIOTHOCTU?

Buxpb u3 Kanau

1 3KCIEpUMEHT, U TEOPETUYECKUN AHAJIU3 YCTONYUM-
BOCTHU IO3BOJIAIOT OJHO3HAYHO OTBETUTDH HA 3TOT BO-
IIPOC OTPULATENBHO. [JJEUCTBUTENBHO, NIYCTh I/E-TO
B 06bEME KUJJKOCTH BO3HUK/IA (DIYKTYALIUA TVIOTHOC-
TH/TEMIIEPATYPBI, T.€. HEKUU MAJIBIA 110 CPABHECHUIO
C TONIUHOU €105 CPePUUIECKUN O6BEM OKAZAJICS TIEe-
perpeTsM OTHOCUTEIBHO OKPYKAIOLWIEH €r0 XKUILKOC-
TH. (MBI CUUTAEM ITOT O6BEM CPEPUUECKNM, TAK KAK
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YPABHEHHUE TEIJIONPOBOSHOCTH HUCKIIOYAET YCTOM-
YHUBOCTb MHBIX T€OMETPUIT BO3MYIIIEHUI TEMIIEPATY-
pbl.) YTO NPOU3ONAET C 3TON TEIJION KAIIEH /alb-
me? OHa HAYHET BCIUIBIBATH BBEPX IOJ JAEUCTBUEM
APXUMENOBBIX CWJI, TOLOOHO 23POCTATY-MOHTONb(b-
epy. [IBUrasAch BBEPX, OHA MOMAJET B eme 6oyee XO-
JIOAHBIA CJIOM JKUJKOCTU, TAK YTO IPU OTCYTCTBUU
JUCCUNIAIUY TEIUIA AaPXUMENOBA CUIA TOJILKO YBEJIU-
yuTcs. Ho, KaK MBI IPEANONOKUIN, JKUJKOCTDb BA3KAA
1 TEIUIONPOBOJHAS, TAK YTO BCIUIBITUIO KAILIU OYAYT
NPOTUBOAECUCTBOBATL BA3KME HANPSKEHUA, 4 CaMa
KaIlUIA HAYHET OCTBIBATh M TEPATDH IJIABYy4eCThb. U ec-
JIX BEPTUKAIBHBINA I'PAJAUEHT INIOTHOCTHU /TEMIIEPATY-
PbI MaJI, AUCCUNIATUBHBIE 3P@PEKTEI TOTACAT PIYKTYya-
LIUIO, OHA IIPOCTO paccoceTcs. MTaK, CYIEeCTBYET He-
KO€ IOPOTrOBOE 3HAYEHHUE TEMIIEPATYPHOTO I'PATUEH-
T4, TAKOE, YTO MajIble (DIYKTYALMU PA3PACTAIOTCA, €C-
JIA TPAAAUEHT OOJIBIIE 3TOTO 3HAYEHUS, U YIACAIOT, €C-
1 OH MeHnbIre. [Ipy 3TOM MBI PACCMATPUBAEM JIMIIb
Masble (PAYKTyaluu, TOPOXKAECHHBIE MOJIEKYISIPHBIM
X20COM, TaK KaK IIOPOTOBOE 3HAYEHUE TI'PAJAUEHTA
OYEBUHO 3ABUCUT OT MacmTad6a (PIyKTyanui: OHO
6ombpiie a8 MEHBIMUX (PAYKTYALHUN M MEHBIIE JJIA
60MbIIHUX.

[Toporosoe 3HAYEHUE TEMIIEPATYPHOTO I'PAJUEH-
Td PACCMOTPEHO B [3] u gaercsa GopMynoun

dr  gpr
dz c ’

rjae T — TeMIepaTypa, z — BEPTUKAIbHAA KOOPJUHATA,
g — YCKOPEHHUE CHUIIBI TAKECTH, B — TEMIEPATYPHBIN
KO3 PUIUEHT PACHIUPEHUS, ¢ — TEINIOEMKOCTD.

[Tonpo6yeM rpy6o OLLEHUTb 3HAUYEHHUE ITOTO IMO-
pOTOBOrO TI'pPajiUEHTA, MOJCTABUB B IPUBEJECHHYIO
(popmyny crnepyomue 3HadeHUd: g=9.8 Mm/c’, B =
=0.00002 K, ¢ = 0.84 Ix/xr K = 0.84 m*/c* K. TTo-
JYYUM KPUTHYECKOE 3HAYEHUE rpajuenta |d7/dz| =
=0.00023 K/m.

Ternepb pPacCMOTPUM 3IBOJIOIUIO BO3MYIEHUSA
B CJIy4ae, KOIZld TPAJUEHT JOCTATOYHO BEJIUK JJIA
paszpacTaHug 3TOTO BO3MyHIeHHA. CHIBl BA3ZKOCTU
KUAKOCTH, OOTEKAIOMEN BCIUIBIBAIONYIO KAIUIIO, CO-
3/1aJyT BHYTPHU KAIUIM HUCXOJAAIMIME TeyeHUdA (HA €€
OOKOBBIX I'DAHUILAX) B CUCTEME OTCUETA, CBA3AHHON
C LIEHTPOM KaIlJIH, U KOMIIEHCUPYIOIHE UX BOCXO/-
mUe IPOTUBOTEUEHUS B €€ LIEHTPE U IO OCHU MO/ be-
Ma. [Tony4uTcss TOpOUAAIbHBIN BUXPb.

B pesynbrare nencTBUA A3POJUHAMHUYECKUX CUIT
Kams oyjger 1epOpMUPOBATHCS: PACTAIUBATHCS B I'O-
PU3OHTAJIBHON INIOCKOCTU U CILIIOIIUBATHCS 110 BEP-
TUKAJIbHOU Ocu (110 TeopeMe JKyKOBCKOI'O a3pOUHa-
MUYECKAsT CWJId OPUEHTUPOBAHA IEPIEHIUKYIAPHO
HANPABJIEHUIO JBUKEHUA NPO(UIL U NPONOPIHO-
HAJIbHA HUPKYIALUN BEKTOPA CKOPOCTU BOKPYT MPO-
¢uiist). B HEKOTOPBINT MOMEHT PACKPYYUBAIOIUIACH
TOPOHUJATBHBIN BUXPb CO3/JACT I'UAPOAUHAMUYECKUE
CUJIBL, JOCTATOYHBIE JIJI PA3PbIBA CIJIOWHOCTU Kall-
11, U CIUIIOMEHHAasA cdepa MNPEBPATUTCA B TOP.
ITpn 3TOM ONMMCAHHAA BBIIIE A3POJAUHAMUYECKAA CU-
M2 6yJeT NPOJAOKATh PACTATMBATH BPAIMIAIOMIUIICA

TOP IIO TOPU3OHTAIN U, COOTBETCTBEHHO, YMEHBIIUT-
€ MaJIBIA paguyc Topa. OKPYKAIOLIAsl IEPBOHAYANb-
HYIO KAILIIO JKUJKOCTb OV/€T CHUIAMU BSA3KOCTH BO-
BJcUEHA B 064 3TU MPOIECCA: TOPOUJAIBHOTO Bpa-
IIEHUSA OTHOCHUTENBHO KOJBIIEBOU BUXPEBOI JTUHUU
1 BEPTUKAJIBHOI'O ITO/IbEMA.

Tenepp BCA 3Ta MACCA XKUAKOCTU OKAXKETCA IMOJ-
BEPXKECHHOU JEUCTBUIO KOHBEKTUBHBIX CUJI — IIOAbE-
My II0 LIEHTPY ¥ OIyCKAHUIO 110 IIepu(EepPrUU BO3HUKA-
[ome KOHBEKTUBHOM T4EUKU. OTHOCUTENBHO TEIIas
JKAJIKOCTD OVAET NOACACHIBATHCS BHU3Y IYCHKU U 11O~
HUMATbhCS BBEPX IIO €€ LEHTPY, 4 OTHOCUTENBHO 60-
JIE€ XOJIO/IHASL OIYCKATBCS 1O €€ nepudepun. Apxu-
MEJIOBBI CHJIBL OYyT CIIOCOOCTBOBATD U TOMY U APYIO-
MY. B TOHKHUX CIOSX pOCT 9ENKHU 6Y/IET NPOJJOKATH-
€4 10 TEX IOP, MOKA AYEUKA IIPU CBOEM PA3PACTAHUN
HE KOCHETCA AH4, A€ NEUCTBYIOT YCIOBUA NPUINAIIA-
HUS1, U HEKOTOPOE BPEMS IIOCJIE ATOT'O, IOKA AUCCUTIA-
LUl SHEPIUU BA3KUMU CHUJIAMU Y JIHA HE YPABHOBECUT
€€ BBIMI'DBIII 34 CYET KOHBEKUUU. Ha 3TOM fanbHEN-
niee pa3pacrTaHue AYECHKUA 3aKOHYUTCI, U TEYCHUE
BHYTPU SYECUKU CTAHET CTALLUOHAPHBIM.

TaHel B aHcambne

ITpuBELEHHOE PACCMOTPEHUE, OJJHAKO, HEMIOIHO, TAK
KaK MBI IOKa CYHUTAIU BCIO OKPYKAIOMYIO SAYEHKY
JKUJAKOCTDh MOKosAmencsa. OJHAKO HA CAMOM JIeJIe€ 3TO
HE TaK, U OKPYXKAIOWAS KUJKOCTb TAKXKE OyJeT BO-
BJICKATBHCS B JIBUKECHUE BA3ZKUMU CHJIAMU. PacnpocT-
paHEHHE BO3MYIIECHUH NPUBEJET K PACKPYTKE PsIOM
C NEPBOHAYAIBHOU AYEHKON COCEJHUX AYECK, [BU-
JKEHUE XKUIKOCTHU B KOTOPBIX OYJIET COINACOBAHO C €€
JIBUJKEHUEM B UCXOLHOU AYEIKE BCIEACTBUE YCIOBUSA
HEIIPEPBIBHOCTU BEKTOPA CKOPOCTH B BA3KOU JKUJIKO-
CTHU. B npuHIMIIE BO3MOXHA (M B HEKOTOPBIX JKCIIE-
PUMEHTAX AEHCTBUTEIBHO HAOIONANACh) KapPTUHA
TEUYEHUS B BU/IC KOHIIEHTPUUECKUX KOJIBIIEBBIX BATIOB
C YEPEAYIOMUMCS HANIPABIEHUEM BPAMIEHUSA, OJHAKO
TaKas KOHQPUIYpALlMs HEYCTOUMYMBA IPU TEX 3HAYE-
HUAX TPAJUECHTA TEMIIEPATYPHI, IPU KOTOPBIX MOJIE-
KYJISIPHBIX (PIIYKTYALUMH JOCTATOYHO JIs1 NHULU AU
KOHBEKIMHU. [10-BUAMMOMY, KOHIIECHTPUYECKHUE KOH-
BEKTHUBHBIE BAJbl MOKHO IIOJIyYUTh JIMIIb IIPU Cy6-
KPUTHUYECKUX /11 6EHAPOBCKOM KOHBEKIIMU 3HAYE-
HUAX TPAAUCHTA, HHUIUHUPOBAB KOHBEKI[UIO HCKYC-
CTBEHHBIM CO3/JAHUEM CBEPXKPUTUYECKOI'O BO3MY-
IMIEHUA B LIEHTPE KPYIJION KIOBETHI.

B 6osiee peanCTUYHOM ClIy4ae IPU JOCTHRKEHUN
MOPOTOBOrO sl IYEUCTOM KOHBEKIMU 3HAYECHUA
IPaJIMEHTA BO3HUKHET MHOKECTBO SIUECCK, NPUUYEM
PACKPYTKA XHUJAKOCTH IO COCENCTBY C YK€ PACKPY-
UECHHBIMU SUCHKAMU OYAET OOJIEIYeHd YK€ HATTUYECT-
BYIOIIMM BO3MyleHUEM. OOPA3yIOTCS CHAYAIA [1APbI
COCEIHUX S4YEEK, KOTOPBIE OVAYT CIOCOOCTBOBATH
BO3HUKHOBEHUIO TPETHEHU U YETBEPTON AUEEK PALOM
C IEPBBIMU JBYMs, U TAK (PPOHT KOHBEKIIUU OBICTPO
PACIPOCTPAHUTCH MO BCEMY OOBEMY T'OPU3OHTAJb-
HOTr'o cJos. [IBMXXEHHE KMAKOCTH B KaXKJIOW TaKOM
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AYENKE MOKHO OIMCATH KAK MOPOXKIAEHHOE HAXOMA-
3 MUMCS B €€ I[EHTPE BUXPEBLIM KOJIBIIOM, 4 YIIOPS/I0-
YEHHBI aHCAMOIb TAKUX SYEEK — KaK pPE3YyabTaT
3 «KPUCTAJNIN3AIJUN> BUXPEBLIX KOJIEI], NPUTATUBAIO-
MUXCA APYT K JPYTY, €CIU PACCTOSIHUE MEXKAY HUMU
CIUIIKOM BEJIHUKO, U OTTANKUBAIOMUXCA, €CIU OHO
VQ C/IMIIKOM Mano. B pesynsrare jocTuraeTcs Haubonee
¢) YCTOMYMBASA CTPYKTYpa: ICKCATOHANbHAA IIOTHEH-
mas YIaKOBKA, KAK B MOHOCJIOE OJJUHAKOBBIX C(hepu-
) 4YECKMX OYCHHOK Ha IIOCKOCTH.

OOHAKO MBI MOKAa PACCMOTPENU JUIIb CIy4an
%) TOHKOI'O CJIOf, KOTJA TOJIUHA COTOCTABUMA C MAK-
CUMAJIbHBIM PA3MEPOM AYEHUKHU, IPU KOTOPOM CHJIBI
BA3KOCTU HAYMHAIOT NPENATCTBOBATH AaJbHEHIIEMY
pPa3pacTaHuIo, UK K€ MEHbIIE 3TOro pazMmepa. dro
&npomomex €CJIM ITOT CJIOU CYLIECTBEHHO TOJLE?
B aTOM Ciiyyae MBI MONYYUM MHO20DYCHYIO AUeUC-
ﬁ my1 KOHEeKuuo, The Hal HUKHUM CIOEM A4YEEK IO-
ABUTCA CJIEAYIOMUHN CJIOM, PACKPYYEHHBIN B IPOTU-
BOTIOJIOKHOM HAINPABJICHUH, T.€. C AYEHKAMHU, B KOTO-
PBIX ONIYCKaHUE TPOUCXOAUT 11O IIEHTPY, 4 MOJbEM —
no nepudepuu. B npuHNIUNE BCI ONUCAHHAS BBIIIE
JUIsI MOHOCJIOA KOHBEKTUBHBIX A4EEK KAPTUHA COXPa-
HAETCA C TOYHOCTBIO O O6paleHns BEKTOPOB CKO-
pOCTH, €CIU MBI PACCMOTPUM HE BCIIBITUE TOPAYEN
KaIlIM, 2 ONYCKAHUE XOJIOJHOM, T.€. HA4aJIbHOE BO3-

MYIIEHUE NPOTUBOIONIOKHOIO 3HAKA.

B TOHKHUX CJIOAX Takasg OOpaTHAA OPUEHTALUSA
A4eeK OOBIYHO HE HAOMIONAETCA, TAK KAK pacupese-
JIEHUE TEMIIEPATYPHI HA JHE, CO34ABAEMOE MOJOOHON
CXEMOM, TEPMOJUHAMUYECKN HEYCTONYNUBO: OHO CO-
CTOUT M3 XOJOAHBIX TOUEK HA ropsyeM (oHe. Ypas-
HEHUE TEIJIONPOBOAHOCTU TPeOyeT 0OpaTHOHU Kap-
TUHBI HEOHOPOJHOCTENU TEMIIEPATYPHL, T.€. TOPAIUX
TOYEK HA XOJOAHOM (poHE. Beib mapa pacmonoxeH-
HBIX PAJOM BOCXOJAIIUX IMOTOKOB — HEYCTOMYHUBOE
00pa3oBaHuE, 3TU MOTOKU KOHKYPUPYIOT JPYT C APY-
IOM, CTPEMACH PACHIUPUTH CBOIO OOAACTH MUTAHUA.
bosiee CUIBHBIA IOTOK IPU 3TOM HOIJOmAET 6oJee
CNMa6bId, OTOUpPasd y HETO 0ONACTh NUTAHUA. B rumno-
TETUYECKON KAPTHUHE C MOHOCIOEM OEHAPOBCKHUX
A9eeK OOpATHOM OPHUEHTALMH, T.€. C MOJbEMOM IO
nepudepun, Haubosee ropAyuMu TOYKAMHU OyAyT
CTBIKM TPEX COCEHUX SAYEEK. DTU IOTOKHU B YITIAX
AYEEK MEPETAHYT HA CE6S BOCXO/AMMUE TOTOKU HA UX
IPAHULAX U CTAHYT LIEHTPAMU SYEEK C HOPMAIBHOU
OpPHUEHTALUEN, T.€. IPOU3OUAET (PA3OBLIN MEPEXO]
K JYAJIBHOU I'e€KCArOHAJIbHON pemeTke. OJHAKO B CIIy-
4yae MHOTOAPYCHON KOHBEKIIMHU, I'l€ MO BEPTUKAIU
YEPEAYIOTCA CIOU SYEEK C ONYCKAHUEM IO LEHTPY
1 NMOJBEMOM IO Nepu@epun U CJIOU fYEEK € Mpo-
TUBOIIOJIOKHBIM HAIPABJICHUEM BPAI€HUA KOJBbIIE-
BBIX BUXPEH, YVKA3aHHASA KOH(MUIYpALUA ABIACTCA
€JMHCTBEHHO KHHEMATHYECKNA BO3MOKHON U MOTOMY
YCTOMYUBOM.

YTO XK€ CIy4dUuTCs, €C/IU CJIOM JKUAKOCTH, HAIIPO-
TUB, OKAKETCS CJIUIMIKOM TOHKHUM, T.€. TOHbIIE MUHU-
MaJIBHOTO BEPTUKATBHOTO pPa3dMepa MECTUTPAHHOU
6EHAPOBCKON AYEUKHU, IPU KOTOPOM (TIPHU 3aAHHBIX
3HAYEHUAX TEIUIOBOI'O IOTOKA) AUCCHUIIAIIAA IHEP-

MU JBUKEHUA CUIAMU BA3KOI'O TPEHUA U TEIJIONPO-
BOJIHOCTH €I¢ KOMIICHCUPYETCS IOJLKAYKON 3HEP-
MU CUJIAMHU IUIABY4YeCTH? B 3TOM ciaydae Adeiika He
CMOZKET PACTHU CPA3Y BO BCEX HANPABICHUAX, HO CMO-
KET YIIUHATBCA, 06pa3ysd Mapy KOHBEKTHUBHBIX Ba-
JIOB C MPOTUBOMOJOXHBIMHU HANIPABIECHUAMU Bpalle-
HHA, U PACKPYYUBATH AHAJIOTUYHBIE BAJIBI IIO 06€ CTO-
POHBI OT NEPBOHAYANBHON MAPBL. DTO O3HAYAET PA3-
PBIB BUXPEBOI'O KOJIbLIA U IIPOJOJLKEHUE (POCT) KU-
HEMATHUYECKHU CIIAPEHHBIX BUXPEBBIX JIMHUA JaJIee OT
TOYKM pa3pbiBa. llecTUrpaHHBIE AYEHKU CTAHYT
B 3TOM CJIy4da€ HEYCTOUYUBBIMU, 4 BAJIbI, HATIPOTHUB,
YCTONYUBLIMU.

Eciu Tenepp yBEJIMYUTD IIOABOJ, TEILIA, KUHEMA-
TUYECKU BO3MOXKEH IPOLECC, OOPATHBIIN TONBKO 4TO
OIIMCAHHOMY: BO3HHUKHOBEHME IIOIEPEYHOU HEYC-
TOMYMBOCTU I1dP KOHBEKTUBHBIX BAJIOB, IIEPECOEH-
HEHUE BUXPEBLIX TUHUNU COCEJHUX BANOB C UX 3dAMBI-
KaHUEM Jpyr' Ha JIpyra ¥ BOSHUKHOBECHHMEM 3aMKHY-
TBIX, XOTS U CIUIIOMIEHHBIX (TOYHEE, TOPU3OHTAIBHO
BBITAHYTBIX) BUXPEBBIX KOJIEL. B 3TOM Clydae KOH-
BEKTUBHBIM CJION PACHafaeTCsd Ha IPOAOIIOBATHIE
BBITAHYTBIE AYEUKU — JIaMeNn. X fajbHENIeMy OK-
pPYITIEHUIO OYAET NMPENATCTBOBATh B3AMMHOE MPUTA-
JKCHUC MPOTAKCHHBIX qacTen CITAPCHHBIX BUXPECBLIX
JUHUHN, TOJOOHOE TOMY, YTO HA6JIOAAETCA Y map
CMepYe, ABMKYIIMXCA KaK ¢JUHOC 1[eJIOC U BPaIalo-
IIMXCA B IPOTUBOIIOJNOKHBIX HANIPABICHUAX. XaAPaAK-
TEPHOE PACCTOSHUE MEKAY HUMHU IMOAAECPKUBACTCA
PaBHOBECUEM CHUJ TIPUTAXKEHUSA BUXPEBLIX JUHUN
U CUJ OTTAJIKHUBAHUA, KOTOPBIE CBA3AHBI C YIPYTOC-
TBIO IUHUM TOK4, ONIPEAE/IAEMBIX HUHEPLUEH KUJKOC-
TU. [Ipn JanpHEHUIIEM YCUICHUU IOAOIPEBA IOJY-
YUBIIMECA JIAMEIU PACHAJAIOTCd HA HOPMAJIbHBIE
KDPYIJIbI€ BUXPEBBIC KOJIbLIA, T.€. BOSHUKAET TUIIMYHAA
OGEHAPOBCKASI KOHBEKIUS.

3acTbiBlIEE ABUXKEHME

BosBpamasnce K re00ru4eCKuM CTPYKTYpPaM, BULAUM,
YTO MHOTOAPYCHAA AYEUCTAA KOHBEKIUA — HE MPO-
CTO JAOIYCTUMOE YPABHEHUAMHU I'MAPOAUHAMUKHU pe-
LICHUE, HO U PEAJbHO HAOIIOJAeMOC ABJICHUE, €CIU
HE B IIPOLIECCE, TO II0 CBOEMY UTOrY. UMEHHO OKaMe-
HEBIIME PE3YIBTATHI 3TOT'O ABJIEHUS MBI 1 HA6JII0/JaeM
B CTONOUATBHIX 643aJ1bTaX, HAIPUMED B BUAE JlecTHHU-
IIbl TUIAHTOB HA ceBepe Mpnananu. Eme oHO HA3BA-
HUE JaHHOU Qopmanuun — MOCTOBAsS T'UI'AHTOB.
Ha npuBefieHHOU B HAa4ase cTaTbu poTorpaduu BUj-
HO, OTKYZld OHO B3sJI0OCh. OOMUPHBIE IIOWAAU CIOB-
HO BBIMOIIEHBI 6A327bTOBBIMU IUIMTKAMU IIPUMEPHO
OJMHAKOBOTO Pa3dMepa U NPABUIbHOU (DOPMEL, B OC-
HOBHOM IIE€CTUYTOAbHBIMHU. [lomepedHsi paszmep
IJINTKKA OKOJO 1.5 M. Ha pororpadum geranm sToun
«MOCTOBOM» IIpU OOJIBLUIEM YBEJIUYECHUU BUAHO, UTO
6OKOBBIE BEPTUKAJbHBIC I'PAHU IIUTOK — IOYTH
IIPABUJIBHBIE IIJIOCKOCTU. BEpXHUE IOPU3OHTAIbHBIE
I'PAHU MOTYT OBITHh INIOCKUMU, HO OPOY OHU BHIYK-
JIBIE WJIU BOTHYTBHIE.
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Ha 0630pHOI pororpadun 3aMETHBI BEPTUKAJIb-
HBIE IIJIOCKUE T'PAHU KOHBEKTUBHBIX KOJOHH, UX I10Y-
TU OJMHAKOBBIM IMONEPEUHBIH pa3MEP U UYIECHEHUE
KQX/JOM KOJIOHHBI 11O BEPTUKAIN HA TOPU3OHTAJIbHbIE
IUINTKY IOYTH OJJUHAKOBOW TOJNIUHBL. [OPDU30OHTAIb-
HBIC I'PAHUIBI ININTOK COCEJHUX CTOJOOB HAXOAATCS
Ha O/IHOM YpOBHE. EC/in pacCMOTPETD AETANIU CHUMKA
Npu 60JBIIEM YBEIUUYECHUH, TO MOXHO YBUJIETh HEKO-
TOpBIE APYIUE UHTEPECHBIE OCOOEHHOCTU YIEHEHUS
JAHHOTO 643aJIBTOBOTO MACCUBA. DTO CKOJIBI HA YIJIO-
BBIX BEPTUKAJIBHBIX PEOPAX AUEEK, IPEUMYILECTBCH-
HO B JIOHHBIX Y4CTAX SUYEEK, HO NHOT/A U Yy UX BEPX-
HUX TOPU3OHTAIBHBIX I'DAHEN; OKPYIJIBIE TPEIMHBI
Ha OOKOBBIX I'PAaHAX, OCOOEHHO Ha Y3KUX TI'PAHAX
y A4EEK HENPABWIBHONU (DOPMBI; BUJHO TAKXKE, 4TO
YIOMSHYTBIE BBIIIE CKOJIBI MPOUCXOAAT UMEHHO IO
3TUM TPEUIUHAM, 4 Y Hauboyee MPABUIbHBIX SAYECK
CKOJIOTBI W YIJIBI, U TOPU3OHTAIbHBIE peOpa, TAK 4TO
643aJIbTOBAS IJIUTKA OOJIbIIE BCEI'O HAIIOMUHAET IO
popme TPaAUIIMOHHYIO MECTUTPAHHYIO TAHKY CO
CHATHIMHU (PACKAMH 10 BEPXHUM U HWXKHUM pedpaMm
1 CO CKPYIJIEHHBIMU YIJIAMHU, IPUMBIKAIONUMH K III€-
CTUYTOJIbHBIM TOBEPXHOCTSM.

Bce 3T 0CO6EHHOCTH HYX/JAI0TCS B OObSICHEHHUH,
KOTOPOE U OYAET NPEJIOKEHO HIXKE. I HAYa/Ia OT-
METHM, YTO MMHEPAIbHBIN U I'DAHYIOMETPUIECKUN
COCTaB 6a3271bTa BAPLUPYET B 3aBUCUMOCTH OT MEC-
TOHAXOX/JCHUSA 06pa3la B Ipefenax a4euku. DTo
YKa3bIBA€T H4 /IBA CONPSKECHHBIX NIPOIECCA: MEXAHU-
YECKYI0 COPTHUPOBKY MaTE€pUala KOHBEKTHBHBIMU
JBWJKCHUSMU 34CTBIBAIOICH JIaBbl U MUHEPAJIOTUYEC-
KyIO COPTUPOBKY 10 KPUBOI COJMN/IYCA U3-32 PA3/INU-
HOU TEMIIEPATYPHI B IIpEENaxX S4YeUKU. 3epHA MUHE-
PaJIOB Pa3HON IJIOTHOCTU O6JIAJAI0T PA3HON IJIABY-
YECThIO U B PE3YIBTATE OCE/IAI0T BHU3 WJIM BCIIBIBA-
10T BBEPX, 4 KPOME TOT'O, YBJIEKAIOTCA KOHBEKTHUBHBI-
MU JIBHKCHUSMU I110-PA3HOMY B 3aBUCUMOCTH OT UX
(GopMBI — OKpPYIVION, TJIACTUHYATON WM UTOJbYa-
TOH. [INACTUHKYU U UTJIBl B C/IBUTOBOM TEUEHUU NPU
3TOM OYAYT NPEUMYIIECTBEHHO OPUEHTHUPOBAHBI 11O
HauOO0IbIIUM U3MEPEHUAM BAOIb IUHUU TOKA U IO~
CKOCTEM C/IBUTA.

3aTBEpP/ICBAHNE HAYMHAETCS HA yIyax U pebpax
AYEEK U JINIIb 32TEM PACIPOCTPAHACTCSA B IIEHTPANb-
HBIE 00JIACTH, I/I€ TEMIIEPATYPA BCET/IA BBIIIE, YEM HA
nepudepuu sueek. ITocae 3aTBEpICBAHNUSI HAYNHACT-
€ OO'bEMHOE CXKATUE MATEPUANIA IO MEPE OXJIAKIE-
HUSA U PACTPECKUBAHUE MACCHUBA, IPUYEM TPEIIUHBI
NIPOXOJAT MO CHAMHOCTH, 4 CHAMHOCTDb HA I'PAHUIAX
AYEEK UJICT MO MOBEPXHOCTAM CKOJIBKEHUSA B CIBUTO-
BOM TE€UEHUU. BOT TAK OTAEIBHOCTD HACAEAYET CIIAN-
HOCTH, 4 CIaNHHOCTB, B CBOIO OUYEPEb, HACIEAYET IO-
BEPXHOCTAM CKOJIbXKEHUSA B CIBUTOBOM JIAMUHAPDHOM
TEYEHUU MHOTOAPYCHOU OEHAPOBCKON KOHBEKIIUU.

3aMeTuM Takke, 4YTO BA3KOCTH 6a3aJbTOBOU WU
AH/IC3UTOBO JTaBbl CUWIBHO 3aBUCUT OT TEMIIEPATYPHI
pacmiasa, IO3TOMY €IIE€ A0 Hauyajaa 3aTBEPAEBAHUSA
KOHBEKIUS BAAIN OT I[EHTPAIbHOU OCU KOHBEKTUB-
HBIX KOJIOHH MPEKPAMAETCd U HOJJEPKUBACTCH
JINIIb B UX LEHTPAJbHBIX 4aCTAX, a4 nepudepus (60-

Jee XOIOAHAA, 4 CIEeJOBATENbHO, 60/I€e BA3KAA) IIpe-
BpAIA€TCA B 3aCTOMHBIE 30HBL. IMEHHO B HUX U Oy-
YT OTKJIAABIBATHCS MUHEPAJIbI, IICPBBIMU BhIITAAAI0-
IMHE U3 pacIIaBa. Tak 06pa3yIoTCs BTOPUUHBIE BHYT-

peHHHE T'PAHUIBI, BIOJb KOTOPBIX npeo6naﬂa}0TQ

OPUEHTUPOBAHHBIE IO MOBEPXHOCTAM CKOJIBKEHUA
B JIZ].MI/IHH.pHOM IMOTOKE IJIACTUHYATBHIC U UTOJIbYATHIC
MHUHEPAJIBL U 110 KOTOPBIM BIIOCJIEACTBUU UJET pac-
TpeckuBanue. OTCI0/1a CKOJIOTHIE O/ 45° K TOPU3OH-
TalIW VIJIBL 9Y€EK U UX TOPU3OHTANbHBIE pebpa.
B npoeknuy Ha BEPTUKAJIbHBIC IPDAHU AYEEK ITU BHY-
TPEHHUE TPEMUHB 0OPA3YIOT OBAJIBHBIE TPEIIUHHI,
BUJHBIC HA (PparMeHTE OO30PHOIN MAHOPAMBI IIPU
60/bIIEM YBETUYEHHUN.

BosBpamasch K BOIPOCY O BO3MOXKHBIX (POpMaAX
KOHBEKTUBHOU HEYCTOUYUBOCTH, AJIbTEPHATUBHBIX
MHOTOSIDYCHOI OEHAPOBCKOU KOHBEKIIUH, CIEIYET
YIOMAHYTb O BCTPEUYAIOMIEMCA B JIMTEPATYPE TEPMHU-
HE «KOHBEKTHUBHBIC KOJIOHHBI». IMeIOTCA B BUJY 6€-
HAPOBCKUE AYECHKU C BEPTUKAJIBHBIMU DPA3MEPAMHU,
CYLIECTBEHHO IPEBBIMAIOMUMU I'OPU3OHTAIbHBIE.
bBe3ycnoBHO, Takad (opMa KOHBEKITUU BO3MOKHA KAK
KUHEMATUYECKHU, TAK U JUHAMUYECKH, HO OHA HE
VIOBIETBOPAET TPETHEMY, CAMOMY BAXKHOMY KPUTE-
pUIO, 4 UMEHHO YCTOMYUBOCTH 3TOM (POPMBI JIBUKE-
HUA KUJIKOCTU (MJIN I'a3a).

Takue KOJIOHHBI OKaXYTCS MOJBEPKEHHBIMU IIO-
[IEPEYHON (IOPU3OHTAIBHON) HEYCTONUYUBOCTU BOC-
XOJAIMUX U HUCXOJAHUX ITIOTOKOB: COCEJHUE TUHUU
TOKA C TIPOTHUBOIOJOXHBIM HANPABIEHUEM JIBHXKE-
HUs OYyT JIETKO PA3PbIBATHCS U 3AMBIKATBHCA JPYI HA
Jpyra, 4TO NPUBELET K IEPECTPOUKE KAPTUHBI JIBU-
JKEHUS K ONMCAHHOU BBIIIIE MHOTOSIPYCHOU 6EHAPOB-
CKOU KOHBEKLIUM, KOTOPAAd OKAXKETCA YXKE YCTONUM-
BOI. TeM CaMBIM KOHBEKTUBHBIE KOJOHHBI OyJyT
B JIY4YIIEM CIy4ae NNEPEXOAHON HEYCTOMYUBOU CTAHU-
€1 pa3BUTHUA KOHBEKIUU, €CJIU BOOOIIE CMOTYT BO3-
HUKHYTb. [IO3TOMY KaK II0 TOPU3OHTAIH, TAK U IIO
BEPTUKAIU B TOJICTOM CJI0O€ IOLOIPEBAEMOUN CHU3Y
JKUJKOCTHU AYEUKU HE CMOI'YT HEOI'DAHUYEHHO pa3pa-
CTATbCA, 4 IPOU3OHUAET «KBAHTOBAHME» TEUCHMUSA HA
AYENKHU, pa3MeP KOTOPBIX ONPEAENUTCA COOTHONIE-
HUEM CHJ MHEPIUU U BA3ZKOCTHU, T.€. yuCiIoM Peii-
HOJIBACA JUI JAHHOU XUJKOCTH, 3ABUCAIIUM OT Xa-
pakrepHoro macmrada redyeHusd. I[Ipu ycunenuu Ha-
I'PEBA YIOPAAOYEHHAA AYEUCTAsS KOHBEKLUA IIPOCTO
DPa3pymUTCA U IIEPEUAET B HEYCTOMYUBYIO Xa0THUYEC-
KYIO KOHBEKIJHIO.

Taxko# mepexoj; Xopomo BUjeH Ha Gororpadun
nenepbl PUHrana, rae 6a3aabTOBBIM MACCHUB YETKO
JEIUTCA 1O BEPTUKAJIU HA TPHU CJIOA: CIIOMIHOMN
CKaJbHBIN MACCUB 6€3 BCAKUX TPEIIMH BHU3Y, CTONO-
4aTad OTAEJbHOCTD B IIPOMEXYTOYHOM CPEAHEM CIIOE
1 XA0THUUYECKOE HATPOMOXKJECHUE 0A3AIBTOBBIX IJIBIO
MOBEPX CJIOA CTONOYATHIX 6A3ANBTOB, IPUYEM I'PAHHU-
LBl MEXAY 3TUMU TPEMs CIOAMU CTPOI'O I'OPU3OH-
TanbHbL. COTJIACHO HAIIEN UHTEPIPETAIUN ITOM Ir'eo-
MOP@OJIOTUH, B HUKHEM CJIOE U3JIUBIICHCH 6a3a/1b-
TOBOI1 JIABBI TEMIIEPATYPHBIA I'PASUEHT OBUT HEJOCTA-
TOYEH /I BOSHUKHOBEHUA KOHBEKTUBHOU HEYCTOU-
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[Opn30HTaNbHbIA Yy4acToK JIeCTHULbI TUraHTOB, Ha3blBaeMblii
MocTOBOW rMraHToB, M €ro AeTanb Npu GONbIIEM YBENUYEHUN.

YUBOCTH, B CPEJHEM CJIO€ OH 00ECIEeYMBa] MHOIO-
APYCHYIO GEHAPOBCKYIO KOHBEKIIUIO, B CBOIO OU€EPE/b
NOJICPKUBABINYIO 3TOT JUHEUHBIN TEMIIEPATYPHBINA
I'PAJUCHT, M, HAKOHCIl, B BCPXHEM CJIOC TPAJAUEHT
OBUI CIMIIKOM BEIUK M IPUBOJUT K XAOTHYECKOM
KOHBEKIIUH, NMOPOXKAAIOMEN HATPDOMOXAEHHE 06a-
3aJIBTOBBIX IIBIO, KOTOPBIE 0OPA3YIOTCA NPU UX OBbIC-
TPOM OCTBIBAHUU U PACTPECKUBAHUM.

OTMETHM TaKXe, YTO PACTPECKUBAHUIO 0A34JIb-
TOBOT'O MACCHBA IIPU 3aTBCPACBAHUMU (KPUCTAIINA3A-

Jlutepatypa

LIUM) CHOCOOCTBYET 3HAYUTEND-
HOE COKpalleHue ero oobema
IIpU 3TOM Ipouecce (IPUMEPHO
Ha 12%). DTO 03HAa4YaeT KO3 hu-
LUEHT JUHENHOTO CXKATHI OKOJIO
4%, 94TO COINIACYETCSA C BEJIMYUHOMN
BEPTUKAJIBHOIO 3a30pa  MEX]Y
IJAUTKAMHU OKOJIO 3 CM TNIpHU Jua-
METpE IUIUTOK NPUMEPHO 1.5 M
(xax "Ha pororpadusx MocToBoM
IUT'AHTOB). BOIrHYTOCTb B LIEHTPE
TOPU30OHTAJNbHBIX IOBEPXHOCTEHU
BEPXHEIO CJIOA IUIMTOK T4K XK€
CBSI3aHA C UX OO'BEMHBIM CXKATHU-
€M TpU KPUCTAIU3ALUU, KAK
1 BBIIIYKJIOCTb BEDXHUX I'OPU30H-
TAJIBHBIX MOBEPXHOCTEN HUXKEIIE-
JKAIETO CJIOSA IUIMTOK, OCTAlo-
MUXCA B MOJNYKUAKOM COCTOAHUU
[IOCJIE 3ATBEPJECBAHUSA BEPXHEIO
€104 U HACIEeAYIOmMUX (POPMYy BBIIYKIOH BBEPX T'O-
PU3OHTANBHON IPAHUIBI MEXJY BEPXHUM U HUXKE-
nexamum cnoeM. Popma 3TOU TPAHUILBL B BUJE Ce-
PHUYECKOTO CErMEHTA, YETKO BHUJHAA HA CHUMKAX,
JIETKO OOBACHUMA BBIJABIUBAHUEM IIOJNYKUIKOTIO
COJIEPKUMOI0O SYEHKU B PE3YIbTATE COKPAIMECHUA
TOPU3OHTAIBHOIO Pa3MePa HOKOBBLIX TPAHEN B IIPO-
[IECCE UX 3ATBEPJEBAHUA. BEPXHAA IPAHUIA AUEUKU
34TBEPJIEBAET PAHBIIE HUKHEN, U OOBEMHOE COKpPa-
MIEHUE OCTABIIETOCH PACIUIABA OCYIIECTBIAETCA Ji€-
opmanuein HUXKHEN I'PAHULLBL

*® ok %

Paszymeercs, NPUBEJEHHBIE PACCYXKAECHUSA HOCAT
KA4ECTBEHHBIM XaPAKTEP, OHU HE MO3BOJAIOT KOJHU-
YECTBEHHO COINOCTABUTH PA3JTUYHBIE (PUIUUECKUE
U TUAPOAMHAMUYECKUE (PAKTOPDI, OT POIU U B3AUMO-
JENCTBUA KOTOPBIX 3aBUCUT XOJ| NPOIECCa U B KO-
HEYHOM CYeTe (POpMa U pa3MePbl HAOMIOJAEMBIX 00-
paszoBanuil. CTpOroe HCCAENOBAHUE IPOIECCOB,
NPUBEJMUX K OOPA30BAHUIO OA3ATBTOBBIX CTONOOB,
JOJKHO OBITh OCHOBAHO HA AHAAMU3E MOJEJEH, aJIeK-
BATHBIX TOM PACINIABIEHHON CPEZE, U3 KOTOPHIX OHU
06pPa30BAINCh, YTO MOKA TPYAHO PEATU30BATh, HO-
CKOJIBKY HET JIOCTATOYHON MH(POPMAILIUMU O CBOMCT-
BAX PACIIABJIEHHOTO 043aJIbTd U COOTBETCTBYIOIUX
YHUCIOBBIX 3HAYEHUAX NAPAMETPOB. B

1. Tpanesuuxos J.E., Cynyos A.C., Poioanrvuenxo T.M. K BOIpOCY O IPOUCXOXKICHUU CTOA6YATON OTAEAbHOCTH
B 643a/1bTaX U €€ aHAIOroB // Bectnuk IlepMckoro yuusepcurera. leonorud. 2012, Boim. 2(15). C.8-15.
2. ITemeuz A.B. Kouseknusa Panes—benapa. CTpyKTypsl U JUHAMUKA. M., 1999.

b

Janoay J1J., Tugpuuy, EM. Teopetndeckas pusuka. [uapogunamuxa. T.VL. M., 19806.

4. Huwxonuc I, lIpuzoxcun M. ITosHanue cioxuoro. M., 1990.
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CogpyskecmBo MOgyAel:
cmpykmypa pouMmuAAepuma —
HOBOro MuHepaaa u3 Hamubuu

P.K.PacuBeraesna,

aOKﬂ’lOp ZeOﬂOZO—MuHepdﬂOZMHeCKUX HAYK
C.M.AKCEHOB,

Kanouoam zeOﬂozo-MuHepaﬂozuwecxux HAYK

Hucmumym xpucmannozpaguu u gomonuxu umernu A.BIIyornurxoea PAH

Mocxkea

€CTOPOXK/EHNA MUHEPAJIOB C XAJIbKO(PUIbHEI-
M mu anementamu (Pb, Sb, Bi, Zn u p.) oTHOCH-

TeNbHO peaku. OHU U3BECTHB B MakegoHUY,
Hamunbun (61u3 r.llyme6a), CIIA (mrat Huio-Ixep-
cu) n B lIBEnUU. DTU MECTOPOXKIEHUA OTINYAIOTCA
UPE3BLIYANHO HIMPOKUM PA3ZHOOOpPA3ZUEM MHUHEPA-
JI0B. MHOT'ME M3 HUX — «9HJEMUKW> (T.€. HE U3BECTHDI
B JpPYIUX MECT4X). B 4acTHOCTH, HA MEQHO-CBUH-
1IOBOM MeCTOpOXxAeHUN Komb6aT B HAMUOUN OTKPBI-
TO 13 MUHEPaNbHBIX BUJOB [1]. A HEZABHO C HAIUM
Y4aCTUEM OTKPBIT €€ OJAUH MUHEPAI — POUMUILIE-
puT Pb2Mgo(SieAlO45) (Si0,4) (BO3) (CO5)10(OH) 1404, Ha-
3BAHHBIN B 4ECTH I'€0JIOTa U MUHEpanora PMunnepa,
34 €ro BKJIAJ| B U3ydeHue reosorun Hamubuum [2]. Mu-
HEpaa U ero Ha3BaHue yTBepKAcHb KoMuccuen 1o
HOBBIM MHHEpPAJIAM, HOMEHKIATYPE U KJIACCU(PUKA-
U MexayHapOJHON MUHEPATOTUUECKON ACCOIMA-
nun (IMA Ne2015-093). O6pasern; pOUMHUIIIEPUTA
noj HomepoM 20080176 xpanurcst B Mysee ecrect-
BO3HAHUA B CTOKIOJIbME.

PostMmuiepuT Haijien D.MOHCCOHOM B TU/PO-
TEPMATbHBIX OPOJAX MECTOPOXKAcHUA KOMOAT, B J10-
nuHe Otasu (CeBepHasg Hamu6us). Ero npo3paydHsle,
6ecuBeTHBIE (MHOIJA CBETIO-PO3OBBIE) IIACTUHYA-
TBIE€ KPUCTAJIBI PA3MEPOM 10 1.2 MM B IIOIIEPEUHUKE
u 0.3 MM TONIUHON (PpUC.1) BCTPEUAIOTCH B ACCOLUA-
UM C IKOOCHUTOM, LIEPYCCUTOM, FayCMAHHUTOM, Ca-
JUHUTOM, POJIOXPO3UTOM U HAPUTOM.

MEbI BBIIIOJIHUIN CEMb XUMUYECKUX AHAJIU30B 3TOT'O
MUHEpANa C KUCHOJb30BAHUECM CKAHUPYIOMIETO 3JICK-
TpoHHOTO MuKpockona Tescan VEGA-II XMU, koro-
pbl€ YKIAJBIBAIOTCA B AMIIMPUUECKYIO (popmyny (Z=1):
Pb24.12Mg874Mn1ZSFCO.‘MB1.05A11.04C9.4ési9.39H14.27085- COILCp-
sKaHusa Boabpl U CO, onpeenensl ra30B0NM XpoMaTo-
rpaguen no npoaykram cropanus npu 1200°C. Konn-
4ecTBO B,O; OnpejeneHo mo CTPyKTYPHBIM JAHHBIM
U NOATBEPKAEHO UK-CIEKTPOCKOTINEN.

Kpucramnmngeckas CTpyKTypa pOUMWUIEPUTA HAM-
JieHa METO/IOM PEHTTEHOCTPYKTYPHOIO aHanusa (PCA)
Ha OCHOBE 3KCIEPUMEHTA, IIOJYYEHHOI'O OT OECLBET-

© Pacuseraesa P.K., Akcenos C.M., 2017

159312000 mouzév%

Puc.1. Kpucrannsl poitmunneputa (R) ¢ uepyccutom (Genbie)
n ako6cuToM (uepHble). LnpuHa nons 2.9 mm.

HOI'O MOHOKpucramia pasmepom 0.11x0.12x0.14 mm
C ucnosbzoBanueMm audpaxromerpa Bruker Kappa
Apex Duo, kotopsiit ocHamen CCD-gerekropom. Ho-
BBIF MUHEDPAJI OKA34JICA TPUKIUHHBIM C TAPAMETPAMU
staediki: a = 9.315(1), b = 9.316(1), ¢ = 26.463(4) A,
o = 83.295(3), B = 83.308(3), y = 60.023(2)°, V=
=1971.2(6) A’ mpocTpanctsennas rpynna P1 Mozennb
CTPYKTYpHl IoJaydeHa metopoM charge flipping mo
nporpamme SuperFlip [3], a ee yrouHeHNEe BBIITOTHEHO
o mporpamme Jana 2006 [4] 10 R-hakTopa K1ocTOBEp-
HOCTH 5.7% c ucnosnb3osanuem 9306 1 > 3o(1).

B 0CcHOBE KPUCTAUIMYECKON CTPYKTYPBI POUMMUII-
JIEpUTA JIEKUT 4YE€PEJOBAHUE MUPOPUITUTONON06-
Horo TOT-monyns Mgo(OH)s[(Si,Al)10025] ¢ I-610KOM
(I — interstitial — IPOMEXYTOUHBINA, NN MEKMOJY-
JApHBIN) Pb,y(OH)60.(CO3)10(BO5,Si0O,), KOTOPHIH CO-

KiroueBpie C10Ba: HOBBIN MUHEDPAJ, POMMUJUIEPUT,
OGPUTBUHUT, MOJIUO6ODIIINT, KPUCTA/UIMYECKAS CTPYKTYPA,
mecropoxjaeHue Komb6at, Hamuous.

Key words: new mineral, roymillerite, britvinite,
molybdophyllite, crystal structure, Kombat Mine, Namibia.
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Puc.3. TOT-mopynb B CTPYKTYype poiimunneputa. Bropoii Tet-
PasApUYECKUii CNOW HaXOAUTCA NOA OKTa3pUYeCKUM.

JEP)KUT CBUHEL, KIPOOHATHBIE, OOPO- U KPEMHEKUC-
JOpOjHBIE I'pyNNbl. KOHEYHO, HMACANIU3UPOBAHHAA
(popMyJ1a BBITJIAJUT 3HAYUTEIBHO MPOTIE:

Pb.,Mgs(SiAI0 ) (Si04) (BO5) (CO5) 1o(OH),, 0.

Tem He MeHEE, KAK BUJTHO U3 PUCYHKA CTPYKTYPHI, Pa3-
aenenue (POPMyIIbl Ha IBE YACTU C PAZHBIM COCTABOM
OIPABJAHHO (pUC.2).

TOT-mopynb B POUMHIIEPUTE COAEPKUT IIEHT-
panpHbIN O (OKTA3/]pUYECKUN) CTION pebepHOCBA3AH-
HBIX Mg@¢-0KTa3poB (@ = O, OH), coeAnHAIOmUA 1Ba
cnoa (Si,Al)O,-teTpasppos (7-cinomn). Terpasgpuuec-
KU1 CJIOHN B CII0JAX (M B YACTHOCTH, B IUPOPUILIIUTE)
MOCTPOEH U3 HMIECTUYJIEHHBIX KOJEI, 4 B CI0€ POIi-
MUJUIEPUTA OJHOTO TETPA3/PA, OOILIETO I TPEX KO-
JIel, He XBATA€eT. biaarogapsa 3ToMy OHUA 0Opa3yIoT Of-
HO 60mbIIOE TOPPUPOBAHHOE KOO (puUc.3). Panee
TAKYI0O OPUIMHAIBbHYIO CE€TKY (Sis0.4) ¢ KPYIHBIMU
12-4JIeHHBIMY NETISMU HAILIN B CTPYKTYpax OpUTBU-
HUTA ¥ MOMUb0GUITUTA [5, O].

I-610K B CTPYKTYpEe POHUMUJUICPUTA COJECPKUT
10 «cBUHIIOBBIX» C10€B. COCEHUE NAPbl CBUHIIOBBIX
CJIOEB PA3JEIEHBl «KaAPOOHATHBIM», COCTOSIUM U3
n301MPpOBAHHBIX COs-Ipymnil. IBa LEHTPAJIbHBIX KaP-
GOHATHBIX CJIOF BKIIOYAIOT TAKXKE IE€TEPOIOIUIAPHU-
yeckui [(8i04)0s(BO;)os]-KmacTep, CXOAHBIN € KIAC-
TEPOM B CTPYKType O6purBuHuTA [5]. IToausapsl
CBUHIIA XAPAKTEPUIYIOTCA KOOPAMHAIMOHHBIMU
YUCJIAMH OT 5 O 7 M CPEJHUMH DPACCTOAHUAMU
<Pb-0O> or 2.47 50 2.68 A (60/1€e pnuHHbBIE, Cla6bIE
cBa3u Pb—O > 3 A). Bce 311 pa3HOMACTHbIE TTONU3/I-
pBI, COEIUHAACh BEPIIMHAMU, pebpaMu U TPAHAMH,
06pPa3yIOT CILIOMHYIO MACCy, BHYTPU KOTOPOH yTOII-
snenbl CO;- u BO;-TpeyrosbHUKU U JOIIOJTHUTEIbHbIE
SiO,-TeTpasapel. M306pakeHUE U ONMUCAHUE TAKUX
CTPYKTYpP UYPE3BBIYANHO I'POMO3JKOE, 4 CPABHEHHUE
X C POACTBEHHBIMU CTPYKTYPAMHU JIUIIEHO IIPOCTO-
TBHl U CHOCTH. M TYT HA BBIPYUKY NPUXOAUT «aHTU-
KPUCTATIOXUMUS>, T.€. KPUCTALIOXUMUSA AHUOHO-
LIEHTPUPOBAHHBIX KOMIIJIEKCOB, OOPATHBIX IO 3HAKY
3apsaaa. Pacckaz 06 3TUX COECJUHEHUAX OBLI paHEe
onybanKOBaH B «[Ipupoge»*.

Ecnu B KI1aCCUYECKON KPUCTAIIOXUMUU PaCcCMa-
TPUBAIOTCA TETPA3/APH (MINM HWHBIE TOJTU3PHI) U3
ATOMOB KHCJIOPOZA BOKPYI' KATUOHA, TO «HETPAJU-
LUOHHAS>» KPUCTALIOXUMHUSA CTPOUTCA HA KATUOH-
HBIX TETPA3PAX, B KOTOPBIX IIEHTPAJIBHBIM dTOMOM
CIYKUT AaHHOH, 4 B BEPIIMHAX PACIOJATAIOTCA ATO-
MBIl MeTaJId. TaKOU MOAXOJM, pa3pabGOTaHHBIA pPOC-
cuucKkuMu kpucrtamroxumukamu C.B.Kpusosude-
BbIM 1 C.K.OuIaTOBBIM (7], YCIIEIMIHO NPUMEHAECTCA
K COENMHEHHUAM, KOTOpPBIE OOPA3YIOTCA B CIIELU-
(pUYIECKUX YCIOBUAX U COAEPXKAT «JOTMOTHUTEND-
HBIE€» ATOMBI KUCJIIOPO/d, HE BXOJAIUE B KIACCUYEC-
KHE TETPA3APHI U TPEYTOJbHUKHU (MIX B KaKue-1u60
JIpYrue aHMOHHBIE TPYIIIBI) U 3AaHUMAIONINE B CTPYK-
Type 060COONIEHHOE NOJNOXKEHUE. B polimuiiepure
B [-OJIOKE CO/IEPKATCA 1BA «IOTIOTHUTENBHBIX> ATOMA

* Cm. Pacuygemaesa P.K. Aurnmupst // Tlpupona. 2009. Ne4. C.51-56.
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Puc.4. Monu6godunnntoBsslit (a) n nntoM60HaKPUTOBLIA (6) MOJYNM B CTPYKTYpe poiiMuaneputa.

KHCIOPOJAa U TPU TUAPOKCUIBHBIE I'DYIIBL. ATOMBI
KUCIOPOJA OKPYKEHBI UYETBIPbMS 4TOMAMHU CBHUHIIA
¢ obpazoBanueMm [OPb,]-TeTpasgpoB CO CpeJHUMU
paccrosuuamu <O—Pb>=2.257 u 2.335 A, B 10O Bpe-
Ms Kak OH-rpynnsl KOOPAUHUPOBAHBI 110 TPEYI'OJIb-
HHUKY U OOpa3yIOT MCKA)KEHHBIE aHUOHOLEHTPUPO-
Banubie [(OH)Pbs]-Tpeyronbnuku.

OCO6EHHOCTD AHUOHOLICHTPUPOBAHHBIX OIU]-
POB COCTOUT B UX CIIOCOOHOCTU OOBEAUHATHCA HE
TOJBKO BEPIIMHAMU, HO U pebpamu [7]. B cTpykrype
pormmiepura [(OH)Pbs]-TpeyronbHuKu coeguHs-
I0TCs yepe3 obmue Pb-Pb-pebpa ¢ ogHUM U3 JBYX
[OPDb.]-TeTpasgpoB, 00pa3ys reTepoOnONIUdPUICCKUI
[O(OH);Pb,]-knacrep.

Terpasapsl [OPb,] u xnacreps [O(OH);Pb;] He 3a-
CIIOHAIOT COOOM KIACCUYECKUE (PPATMEHTHI CTPYKTY-
pol (CO;s- m BOs-Tpeyronpnuku u SiO,-TeTpasjpsl),
4 COCYIIECTBYIOT C HUMH, BEJb Y KAXKAOTO CBOE MECTO
U CBOsA POJIb.

OJHAKO TAaKOE MPEACTABIECHUE CTPYKTYPHI POI-
MWJIJIEPUTA HE OPUTHHAILHO. B mMonubpodpumiure,
KOTOPBIA COAEPKUT YETBIPE CBUHIIOBBIX U OJJUH Kap-
GOHATHBIIN CIIOH, YKE BBIAC/SLIN TETPasapsl [OPb,] [6],
a B mimomo6onHakpure (Pbs(CO;);0(0OH),) — kiacrepst
[O(OH):Pb;] [8]. PoiiMmyIepuUT BKJIIOYUI B CBOIO
CTPYKTYPY U T€, U Jpyrue (pparMeHTHl B BUJE MOAY-
neu — monubpoduanuToBoro (puc.d,a) u miomobo-
HAKPUTOBOTO (pUC.4,0).

Takum 06pa30M, B CTPYKTYPE PONMUJIIEPUTA PEA-
JIU3YIOTCA OJHOBPEMEHHO JIBd KPUCTAUIOXUMHUYEC-
KHMX I10/IX0/1a, KOTOPbIE IPUBOJAT K COJIPYKECTBY MO-
Jylen u aHTUMOAYIEH (puc.s).

MogyaapHasa cepHsa. He TOJIBKO B CTPYKTypeE
pONMMUIIIEPUTA COCYWIECTBYIOT [BA THUIIA MOZYIEH.
[Tomo6HbBIE (DPATMEHTHI IMPUCYTCTBYIOT €IlE€ B JIBYX
MHUHEPAIAX, COAEPNKAMUX CBUHEL, — MOANOJ0DUI-
auTe PbsMgo[Si1603(OH)s(CO;);)-H.O [6] u 6pUTBUHE-
Te [Pb;(OH):F(BO;).(CO;)][Mg.s(OH);(Sis0.4)] [5, 9].
O6a MHHEpanad HANJEHBl B MECTOPOXAEHUU Bapm-
nany (IIsenus). MM Monmu610(pUIINTA TPOUCXOAUT
OT rpevyeckoro woAvPdol (cBuHer) u @VALo (TUCT),

a4 OPUTBUHUT HA3BAH B YECTh POCCUICKOTO MUHEPA-
jgora u kpucramiorpada C.H.Bpursuna. CoCTaBh
3TUX MHUHEPAJIOB CXOXH, HO PA3/IMYAIOTCA KOJIUYECT-
BEHHO. EC/IN B CTPYKTYpPE POUMHUILIEPUTA COJEPKAT-
¢ 10 CBUHIIOBBIX CJIOEB U YETBIPE KAPOOHATHBEIX, TO,
KaK CKA3aHO BBIIIE, B CTPYKTYPAX OPUTBUHUTA U MO-
m6J0PUITNUTA — CEMb CBUHIIOBBIX U /IBA KAPOOHAT-
HBIX U YETBIPE CBUHIIOBLIX U OJINH KAPOOHATHBII CO-
OTBETCTBEHHO.

CBsI3b MOZYJIEN MONMUO6A0MWILINTA U OPUTBUHUTA
BIIEPBBIC 3aMETUIM U onucanu Y.Koaury ¢ Kosiera-
M [6]. OHM CYNUTANH, UTO, COTIACHO MOJYISIPHOI KPU-

VAVAVAVAVAVAVAVAK N
v V v

| — NniomBoHaKpWUTOBLIN MOLYNb a
Il = MonMBaohUNNUTOBLIN MOAYNE ’
Il = TOT-monynb b,c

Puc.5. MopynapHaa cTpyKTypa ponimunnepura.
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MMWHEPAJIOTUSl. KPUCTANJIOTPADUSA

Ta6bnuua 2
CpaBHMTEeNnbHbIE AGHHDbIC ANS POHMUANIEPUTA U POACTBEHHBIX MMHEpPANoOB
Munepan PoyiMuepur BpHTBHHHT Moxu6xodummT
(hopmyna Pb2Mgs(5110025) (CO5)10(BO5) (5i04) (OH) 1505 | Pb1s-1sMgs(S1160.25) (CO5).(BO3) s(OH) 12(O,F), | PbsMgo(S110025) (CO5)5(OH):0,-H,O
CUMMETPUSA TPUKIUHHAS TPUKIMHHASA MOHOKJIMHHASA
HPOCTPAHCTBEHHAA P P o
rpymma
a, A 9.1955 9.3409 16.232
b, A 9.2019 9.3597 9.373
¢ A 26.1095 18.8333 14.060
° 90.024 80.365 90
B, 96.720 75.816 9736
119.912 59.870 90
v, A5 1897.4 1378.74 21215
Z 1 1 2
IIOTHOCTD, T/CM’ 6.2 5.4 4.6
CCBUIKH [mammHas pabora) [5, 9] [6]
Ta6bnuua 2

CocTae moaynei B MUMHEPANAX CEPUMN MONNGAOPUANUT-GPUTBUHUT-POVMUANEPHUT

Munepan

TOT-mopynn

I-6:10x

MO0 PUITHT [6]
OpuUTBUHAT [5, 0]

POMMUINEPUT

{Mgg[Simozx(OH)g]}
{Mgs[Si1005(OH)s]}
{Mgg[Simozx(OH)g]}

crayuorpaduu [10], 5TH MUHEPATIBI OTHOCATCH K MePO-
Mmunuoll CEPUU U XAPAKTEPUIYIOTCA IPUCYTCTBUEM
IATUCIOMHOIO MOAYIS {Mgo[Si100.5(OH)s](OPby)}, KO-
TOpBIH uepeayercs ¢ I-61o0koM [(CO;)5H,O] B MOnu6-
nodpmuiure u ¢ 6nokoM {[(OH);OPb-|[(BO;)s|(COs)s]}
B OPUTBUHUTE. B 060UX CIydaax MATUCIONHBIN GIOK
BKJIIOYAET KAK TPEXCAONHBIN MONU3PUUECKUIT (ppar-
menT 70T, Tak u aBa cnos u3 [OPb,]-TeTpasapos.

OTKpBITHE POUMHUIIIEPUTA TO3BOIMIO HAM I1O-HO-
BOMY B3IJIIHYTb Ha MOJYJISAPHOCTb CEPUU MOJTUOO-
punrnuT—OpUTBUHUT—pPOUMMWILIEPUT. CPABHUTE/Ib-
HBIC JIAHHBIC JIJI1 STUX MUHEPAJIOB COOpPaHbI B TaOIM. 1,
13 KOTOPOU KPOME CXOACTBA COCTABOB, BUJHBI IIpe-
€MCTBEHHOCTD AY€EK U CUMMETPUMU.

MBI BBIICINUIN TPEXCIOUHBIN TOT-NIAKET B CAMO-
CTOATENBHBIM MOJyJIb KaK B PONUMHJIIEPUTE, TaK
1 B MOIU6J0PUIINTE U OPUTBUHUTE, PACCMATPUBA
€ro B KAYECTBE CTAOUIbHON YaCTH CTPYKTYPHI C TOU-
KM 3PEHHUSA HE TOJNBKO KPUCTAUIOXMMUYECKOW HH-
TEPNPETALUHN, HO U XUMUYECKUX CBA3EN. Bea MexMO-
JYIbHAS 9ACTh CTPYKTYPBI, KOTOPAs COAEPKUT depe-
JVIOIUECS MNPOCTBIE CBUHIJOBO-OKCOKAPOOHATHBIE
CJIOU, TIpEJICTABIIETCS Kak [-6110K. ETo cocTas B Tpex
MUHEPATAX PA3NIUYAETCA (TA0M.2), XOTAd U BKIIOYAET
HECKOJIBKO OJJMHAKOBBIX (DPATMEHTOB, IPUCYIIUX OT-
JETbHBIM CTPYKTYPAM.

B KpUCTAMINYECKON CTPYKTYPE MOIUOIODUIIN-
Ta B [-6;10Ke [(OPb,).(H,O)(CO;);(BOs);] MOXKHO BBHI-
JCTUTh J1BA MOMUOIOPUIIUTOBBIX MOIY/ss (puC.6).
Kaxp1i1 13 HUX COJIEPKNAT AHUOHOIEHTPUPOBAHHBIE
(OPby)-TeTpasapsl U KapboHatHele ciou. Hecmorps

2+{(OPb,) (H.0),5(TO,). )
2+{{((O,F)Pb,)Pb(TO5)]*[(O,0H).Pb,]}
i 2+{[(OPb,)Pb(TO,):]-[(0,0H)Pb,s]}
2:{[(OPb,)Pb(TO;);][(O(OH):Pb,)(TO5)]}

Ha TO, YTO B CAMOH CTPYKType MOJUO6J0DUIINTA
(OpMaNBHO NMPUCYTCTBYET TOJBKO OJUH KapOOHAT-
HBIHA C10¥ (OOIUH /I ABYX COCEAHUX MOANOA0(DUI-
JINTOBBIX MOJYJIEH), €TI0 BKJIIOUEHUE B KAXK/bII TAKON
MOJY/Ib UMEET IPUHLIUNNAIBHOE 3HAYEHUE.
KapOOoHATHBIN CJIOH, KAK 4dCTb MOJUOAOMDUIIIHN-
TOBOTI'O MOJAYJIA, IPUCYTCTBYET TAKXKE B CTPYKTypax

7‘
sl

0l

| — 0bwmI kapboHaTHBIN Cnow

Il = mMonnbLoGUNANTOBLIN MOLYNE

L.a

Puc.6. MogynsapHas cTpykTypa moanbgobunnmta.

Il = TOT-moaynb
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6puTBUHUATA (PUC.7) U pONMUIIEPUTA (CM. PHUC.5).
Hapsany ¢ (OPb,)-terpasgapamu u (70;)-TpeyroabHu-
KaMH, KQXK/bII MOTUO0(PUITUTOBLIN MOAYIb COJEP-
JKUAT JOIOJHUATENbHYIO A-1IO3ULUIO (CM. pUc.4,a), KO-
TOpAad 3aHATA MOJEKYIOHU BOJBI (B MOJMOLO(UI-
nute) win Pb (B 6purBuHATE U poiiMuinepure). Ta-
KUM 006pa3oM, HUJCANU3ZUPOBAHHYIO (POPMYIY MO-
IUO6A0PUIUTOBOIO MOJY/IA MOXHO 3alIMCATbh KaK
{(OPb)A(TO5);}. Hamnune Monu60(pUIIATOBBIX MO-
JyJI€ell B TPEX CTPYKTYPAX HE UCKIIOYAET NPUCYTCT-
BUSA TOTIOJTHUTENBHBIX CJI0€B. TaK, B [-0710KE 6PUTBU-
HUTA [5] MOTUOLO(PUITUTOBEIE MOJYIN YEPEAYIOTCA
¢ ¢pparmenrom {(O,0H),Pb.}, B KOTOPOM HPUCYTCT-
BYIOT CHJABHO Pa3yMNOPSAJLOYECHHBIE aATOMBI CBUHI[A
U KACAopoAa (cMm. puc.7). Koaurd yrouyHun CTpyk-
TYpPY 6PUTBUHUTA U YCTAHOBUJI COCTAB LIEHTPATBHO-
ro 6soxka kak {O(OH);Pbs}, B KOTOpOM HET ABYX 4TO-
MOB Pb B A mosunuu [6].

B ciyuae poiiMuiiepuTa K MOIUOA0(PUUIUTOBBIM
MOJZYJIAM JTOOGABIAIOTCA YEPEAYIONNECT C HUMU TUTIOM-
6oHakpurtossie [(O(OH);Pb,)(70s);], koTOpHIE COMEP-
JKAT reTepononusgpuueckue xnacrepsl u (70;)-rpymn-
bl (CM. pUC.5).

% ok %

OTKpBITHE POUMUIIEPUTA MO3BOJMIO IO-HOBO-
MY B3TJIHYTb HA CTPYKTYPHO-XUMUYECKUE MOAYIU
B CBUHEI-COJEPKAMUX MUHEpanax. M xord ceivac
cepuss MOJUOJODUITUT—OPUTBUHUT—POUMUILIE-

[

| — pasynopsaodeHHbIi Bnok c
Il — MonvbaohUNNMTOBLIM MOOYNb
Il = TOT-mopynk

Puc.7. MopynspHas cTpykTypa 6pUTBMHUTA.

PUT COJEPKUT BCEI'O TPU WICHA, MOXKHO OXKUAATH Ha-
XOJIKU HOBBIX IIPEACTABUTENIECH 3TOU CEPUU C UHBIM
KOJIMYECTBOM CBUHIIA U KAPOOHATA U APYTUMU TUIA-
MU MOJY/IEH. |

Pa6ora BeinoIHeHa npH (ruHAHCOBOIM nogaep:xkke Poccuiickoro Hayanoro pouga (mpoexr MK-8033.2016.5).
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AJEMASA

K 100-Aemuto co gHa poskgeHust A.K.beAsieBa

Omutpuit KoHctautuHoBny benses (1917-1985)

Muoro ner Hazag Imurpuit Koncrantunosud besses
6bL1 wieHOM peakosuernu «IIpupoaen» (¢ 1975 mo
1985 1.) U nucan s HAC 3AMEYATENbHBIE CTATBU U
penensuu. ¥ BOT TENepPh B HALIEM KyPHAJIE IYOIUKY-
€TCS MOCBAIIECHHAA €ro I06HUIei0 MOAOOPKA, 4 MHE,
OJAHOMY M3 y4eHMKOB JIK (Kak Ha3bIBaIu JIMUTPUA
KOHCTAHTUHOBMYA B KPYI'y KOJUIET), BBINAJNA YECTh
HAMUCATDh K HEU NIPEJUCTOBHUE.

B HazBanue noi60pKU BeIHECEHHI c10Ba H.M1.Basu-
JIOBA, KOTOPBIMH OH OIPEJENAN MOHATHE CEJIEKI[UU —
camoro rnapHoro jena JK. OTKpBIBa€TCSA MOAO60PKA
crarbet Anaronus OBceeBuda PyBUHCKOTO, BEPHOTI'O
U [IoCJIe1oBaTeNbHOro yuenuka JJK. B net pacckasano
06 OCHOBHBIX COOBITHUAX KU3HU, O HAUOHOJIEE BAKHBIX
HAYYHBIX JJOCTU2KEHUAX U, KOHEYHO, O IIOOUMOM IIPO-
exre JIK — YHUKaAbHOM 3KCIEPUMEHTE IO OOMAll-
HUBAHUIO JIMCULl, KOTOPBIA ObUI HAYAT BMECTE C Ca-
MOU IPENAHHON €I'0 YYCHULIEH U IIOCACLOBATEIbHU-
nent Jliogmunon Huxonaesnou Tpyr. M3 cratou Py-
BUHCKOTO YMUTATENb Y3HAET O MOAPOOHOCTAX ITOTO
3KCIIEPUMEHTA: O TOM, KAK 1 334EM OH OBLT HAYAT, KAK

[IPOXOANJ, K KAKUM OXKUJAEMBbIM U COBEPIICHHO HE-
OXUJAHHBIM PE3YJIBTATAM IIPUBEIL

Mpl ¢ PyBUHCKUM NPUIIUTH PA6OTATD MOJ PYKOBOJ-
c1tBO JIK B 1a60PATOPHUIO 3BONIOLIMOHHONU I'€HETUKU
HNucruryra nuronoruu u reueruku (Mul) B camom
KoHIie 1960-x rr. K TOMY BpDEMEHH [EPBBIEC PE3YIIBTATHI
CENEKIMOHHOTO 3KCIEPUMEHTA OBIIH YK€ IOJYIEHBL.
B pyyHO# IMHUM TUCULL, KAK U IIPEAIIONATAIOChH, POXK-
JAJIOCh BCE HOJbIIE KUBOTHBIX CO BCE Hojee co6adb-
UM THUIIOM IIOBEJIEHUA — TAKUX, KOTOPHIE HE TOJBLKO
He 6OSTUCh YEIOBEKA, HO AaKTUBHO CTPEMUJIUCH K KOH-
TakTy ¢ HUM. OHAKO CaMBIMU UHTEPECHBIMU OKa3d-
JIUCh PE3YILTATHI, KOTOPHIX HE OXKUAAJI HUKTO. Y 0J0-
MAIIHUBAEMBIX JIUCHULL CTAJIM C BBICOKOU 4dCTOTOU I10-
ABJIATBCA U HECTAOMIBHO HACIEAOBATHCA B PAJY ITOKO-
JIEHUI HOBBIE IIPU3HAKU OKPACKH, MOP(HOJOTUH U T10-
BEJICHUS, XAPAKTEPHBIC LIS JPYTUX JOMAIIHUX KUBOT-
HBIX. AHAJIU3 3TUX HOBHIX (POPM, OCOOEHHOCTEN UX
posABacHUA U Hacneposanusa JK nopyuun PyBUHCKO-
My. DTO 6bUIO OKOJIO 50 jIeT Hazaf. YTo U3 3TOro nomy-
YMJIOCh, KAK JA/IbII€ PA3BUBAIMCH 3TU UCCICJOBAHUS,
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K4K UX PE3YIBTATEl MOXKHO MHTEPIPETUPOBATD, UCXO-
JIs1 U3 CETO/THANTHNUX HAYYHBIX 3HAHUI, TOXE ONMNCHIBA-
€TCs B CTaTbe PYBUHCKOIO.

Ve Torga JK SICHO IOHUMAJL, YTO PE3YJIBTATEL €I0
3KCIIEPUMEHTA BBIXOAAT [JAJEKO 34 PAMKHU II€PBOHA-
YAIbHOM 33JJa49H, U PENUI BOCIIPOU3BECTHU €TO HA IPY-
I'UX BU/IaX. JJOMECTUKALUA AMEPUKAHCKON HOPKHU ObI-
na posepena Osery Bacunbesnuy Tpane3osy*. Jlomec-
TUKALUIO AUKUX cephix Kpbic JK u TpyT nopydunu
MHE. I HAaJIOBUJI KPBIC IO CBUHAPHUKAM U IPOYUM JIIO-
OGONBITHEIM MeCTaM HOBOCHOUPCKA M HAYAJT UX CEJIEK-
LMOHUPOBATh HA YMEHBIIEHUE TUOO YCUIEHNE arpec-
cHUM. Pe3ynpraThl BONUIM B MOIO JUIJIOMHYIO PaGoOTYy.
O TOM, KaK JaJbllI€ NPOXOJUI 3TOT IKCIEPUMEHT
U K 4EMY OH IIPUBEJL, YUTATE/Nb Y3HAET U3 CTATbU PUM-
Mbl KOXKEMAKMHOI, TyGIUKyEMON B 3TON MOJOOPKE.

W3 Tpex CENEKLUOHHBIX 3KCIEPUMEHTOB JIUCUH,
KOHEUYHO, BIEYaTIAN 6oablie Bcero. Kaxpoe nokoue-
HHME OJIOMAINHUBAEMBIX KMBOTHBIX IIPUHOCHUIIO BCE
HOBBIE CIOPNPU3HL. JK IBITAICA IOHATh, B YACTHOCTH,
noyemy oT60p mo OJHON M3 OCO6EHHOCTEN MOBe/e-
HUA IPUBOJUT K KACKAZy U3SMEHEHUN HE TOJBKO BCE-
IO MOBENEHUSA, HO U PENPOJYKTUBHON (DYHKLIMU JKU-
BOTHBIX, UX (PU3UOIOTUH, IHJOKPUHOJIOTUHA U MOP-
¢osornu. OCMBICIEHUE KOMIUIEKCA 3TUX U3MEHEHUN
npuseso JIK k uzee 1ecTabuin3upyonero oréopa.

BriepBble OH M3I0XWII €€ HAd CEMUHAPE B HALIEM
nucruryre B 1971 1. ITo mepe 06Cyx/JeHus € KOJUIEra-
MU, HAKOIUIEHUSA W OOAYMBIBAHUA MATEPUAIA HJEA
MeHanach. Cratpa JK, KOTOPYIO MBI TOXE BOCIPOU3-
BOJUM B INOAOOpPKE, OblIa BIEPBBIE ONYOJIMKOBAHA
B JIpupoge» B 1979 1. Cyad o BceMy, OHa IIPEJCTAB-
JeT COH60H ANaNTUPOBAHHBIN TEKCT IJIEHAPHOM JIEK-
uuy, Koropyio K npouunran B asrycre 1978 r. Ha 3a-
KJIIOUYUTENbHOM 3aceanun XIV MexayHapogHoro re-
HETUYECKOT'O KOHI'PECCA, I€HEPANBHBIM CEKPETAPEM
KOTOPOI'O OH ObLI. fI IPUCYTCTBOBAJI HA 3TOU JIEKIUU
B KpeMmeBCKOM JBOPIIE ChE3JOB

BOCTH, OTKPBITUA MOOMJILHBIX T€HETUUECKUX JJIEMEH-
TOB U OOPATHON TPAHCKPUNIIUU, B OYEPETHON pa3
BO3HUKIJIO OCTPOE KelaHue cOpocuTs JapBUHA C KO-
pabis COBPEMEHHOCTU. BIIONHE 32CTYKEHHBIE YIEHBIE
OOBSABIISIIN, YTO €CJAU €CTECTBEHHBIN OTOOP U UTPAET
KaKYIO-TO POJIb, TO JINIIb B MUKPO3BOTIOIMOHHBIX CO-
OBITUAX — XyJO-0€JHO OO0€eCIeYnBas JIOKAIbHBIE
aganraguu. Yro Ke KACaeTcs MAKPO3BONIOLUH, T.C.
MPOUCXOKACHUSA BUIOB U 60JIe€ KPYIHBIX TAKCOHOB,
1 BO3HUKHOBEHHUA HOBBIX IPU3HAKOB, TO K 3TUM sBJIE-
HUAM YHBUIBINL M MEUIEHHBIN JaPBUHOBCKHUIT OTO6OD
MEJIKMX CJIy4aHHBIX OTKJIOHEHUI OYATO Obl HUKAKOTO
OTHOILIEHUA HE UMeeT. Bee, MOJI, MPOUCXOAUT CKAYKA-
MU, 6BICTPO U Liesecoo0pasno, no JL.C.Bepry u A.AJ10-
OUINEBY, 34 CUET AYIUIMKAIUI I'€HOB U XPOMOCOM
34 CYET MPBITAIOMUX TEHOB U HACIELOBAHUA IPUOOpeE-
TEHHBIX IIPU3HAKOB IIyT€M OOPATHOU TPAHCKPUIIIUU.
OIHUM CIOBOM, ITHIIBI BBIIETAIOT U3 UL JUHO3AB-
poB. CaMble «CMEJIBIE» YYEHBIC NIPO3PAYHO HAMEKAIIH,
YTO BCE 3TO HE OOXOAUTCS 0€3 PYKOBOAAIEH U Ha-
IIPABJIAIOMEN POIU CAMU 3HAETE KOI'O.

U BOT Ha TaKOM (POHE NMPO3BYYIAJ TBEPALIN U SCHBII
ronoc JK, mpoBo3riamamomuil MOIyIIECTBO €CTECT-
BEHHOTO oTOOpa. BMmecro penenus Ha ¢dopmbl K
NIPEJIOXKWI BBIICAATh (PYHKUMU (WKW poan) oTdopa.
B OIHUX CHTYAllUSAX OH BBIIOJHACT JIBIXKYIIYIO (PYHK-
LIUI0, UCIIOJIb3YS SIBHYIO, IPOSABUBIIYIOCA B (DEHOTHUIIAX,
FEHETUYECKYIO U3BMEHUYMBOCTb. B 3TOI poau oT6op me-
HAET CPEJHUE 3HAYEHUA U YACTOTHI OTOMPAEMBIX NIPU-
3HAKOB B IIONYJIALMAX. braroaaps [Japsuny u €ro Io-
CJIEIOBATEIAM MBI 3HACM, KaK 9TO IPOUCXOAUT. (Y Me-
HA Ha IIOJKE CTOUT IOJHOE COOpaHHE COUYMHEHUI
HapBuHa u3 auuyHou 6ubauoreku JAK. S 6€CKOHEYHO
JIOPOXY 3TUM IOJApKOM ceMbU bendesa. Ha momax
39TUX TOMOB PACCBHITAHBI 3AMEUYAHUA U KOMMEHTAPUU
JK, e OH BOCXHUIAETCA MBICIAMU [lapBrHA, IO-CBOE-
MY MHTEPIIPETUPYET €TI0 HAGMIOAEHNS, CTIOPUT C HUM.)

1 XOPOIIO IOMHIO BBI3BAHHBIIN €10
MIKBAJ aIJIOJJUCMEHTOB.

He 6yny mepeckasbiBaTh CyThb
njeu JeCTAOUNU3UPYIOIETO OT-
60pa, BCE IMPEKPACHO H3IOKEHO
B crarbe camoro JK. CKaxy TOJIbKO
[BA CJIIOBd O TOM MHTEJUIEKTYaJIb-
HOM KJIMMAT€, B KOTOPOM OH4 BO3-
HUKJIA 1 OOCYXKAAIACH, U O TOM, KaK
OHA PA3BUBAETCA ceyruac. Knumar
B OTEUYECTBEHHOM 3BOJIIOIIMOHHOM
6uonornu 1970-x IT. ObUI OYEHb
CBOEOOPA3HBIM. B cBETE HOBBIX OT-
KPBITHH, B TOM YUCJIE BBIABICHUSA
(paHTACTUYECKOTO pa3dMaxa HENT-
PAIbHOM T'€HETUYECKOU N3MEHYN-

* Tpanesos O.B. loMeCTUKAIINA KaK CaMOE
PaHHEE UHTEUICKTYaTbHOE JNOCTHKCHUE

Tarnm (’Iu]'la3OM MB!I BHJIHM, 9TO B HepHON MERIy 4—5 Tmeavamm Jer

nazaj cymmm—uﬂ-mwgigiimm Yapes, 50]!31'9 PR
une, MACTH{L, ABOPHSKN, KOMHATIE T Bosico
'_I

HOXOKNE 1A CORPENTRERT TOpors. Ofnano_ger joc k i-({-‘":{,
TeIRETR, UTOOK KAKAA-ING0 13 HIUX ApeBHux CobaRk Npinajiekaia & Tois 2 o/b |
e CAMOI TOAPasHOBMIIHOCTI, YTO0 W Hamm conpemennwne cobakn(?). n""'b-‘(f )_f\
10T, 9T0 YeJA0BeK CYMEecTBYyeT ma aemae Jnmb okono G000 ner, sto 4
HAUATENBHOE pasHoobpasne MOPOjl B CTONBL paHHWIT mepnofx OO OYeHb }7{5" Cte -
BECKIM aPTYMEHTOM B TOJIB3Y HPOHCXOFKACHNS X OT PA3HEX JINKNX BHIIOR, #%s X_‘ /
TAK KAK He OO JIOCTATOUHOTO BPEMEI JUTH PACXOKICHNA 1l NAMCHCHTS o 55

nx npuzparon. Ho teneps, xkorga Giarofaps OTEPHTHI KPeMIERLX np\jfa'":.)"?

i B OJMHAX OTAMKEHHAX ¢ 0CTATKAME DEIMEPIINX JKHBOTHHIX B MECTHO- e

CTAX, TOABEPTIINXCA C TEX TOp BHAYNTEILHLIM TEOTPAQNUCCKIM Hamene- &7 -/).ua-

475 "3:.25@)/

HHAM, MBl 3HAEM, UTO YIOBCK CYHICCTEBYCT ¢ NeCPaBHCHHO BHosee JaBHAX
ppeMen, 0 B TO e BPeMA YUATWMBAEM, YTO CaMble JRKNC Rapojinl HMeHT

obaomen pund. Ho mo orrOmennio K Tomy yumorpebiaeHuno, KOTOPOe MOGKHO
caeaath 13 00I0MKOB, HX GOPMY MOKNO CTPOTO HABBATEH L‘-.‘ly‘luiiuoii. 3necs
’“;ym?“" BCTPEMaeMes ¢ OTPOMHOIl TPYAHOCTEIO, YIOMUHAA 0 KOTOPOIi, i1 co3naio,
s “_— ayro aaxosky a3a npepeds cobersennoii ofaactn. Beenepymuni 1BOpeI, 1KO-
34 fueuno, ILPEABIIEN Bee TMOCACACTBI Tpe] HAYEPTATIEIX M BaK01 o

e _" . pasymmo an Gyjer YTREPIJIATH, 9TO TBODEIL HAMEPEHHO TOnCIer, yno-rpco—

e JI1H CIIOBA B ODBIMIIOM CMEIC] e, H3BeCTHBIM O0IOMKAM CRaTB NPHHATE H3BECT-
ny0 gopmy, wrolEr 301Mmil MOr BoanecTn croe aganne? Kennm ske pasmmimee
FNKOHEL, ONpefe’anBinne GopMy Kamaoro obaoMka, He GMIN HpelHAYEPTAHE!
pajn doero, To OyieT A cKOALKO-EROY AL mpaBgonogoinee yTEepKIeHne,

4YeI0BEYECTBA // BaBUIOBCKUIT KypHAII Te-
HETUKM W ceneknuu. 2013, T.17. Ne4/2.
C.872-883.

KommeHTapuu OK Ha nonsx couumHenuit lapsuHa. Beepxy: «[lokasat[enbcTBa] Te-
nepb ecTb! Ho Bce, 4To 34ech ckasaHo, xapakT[epusyet] aectab[unusupyiouyio]
tyHKU[MI0] 0TOOpax; BHU3Y: «ITOT “TBOpey” — cam oTOOp».

OPHPOJA « NeG « 2017

a7

¥
3
3

A\

N



3
N
:
3
3
:
‘_
@ _

TEHETUKA

[0.K.benses n ero cotpynHuku. Cnesa Hanpaso: J1.H.Tpyt, B.[.Konnakos, [.M.bopo-

aunH, A.0.PyBuHCkuin. 1983 r.

®oto npodeccopa 06pn MaHHMHTa

OTOOp TAKKE MOXKET BBIIOIHATH CTAOUIU3UPYIOHIYIO
(PYHKIIUIO, CKPBIBAS TEHETUYECKYIO U3MEHUYNBOCTD O]
IIOKPOBOM HOPMAJIBHOI'O (peHOTUIIA, (POPMUPYS MEXA-
HU3MBI CJIOKHBIX (DU3UOJOTHYECKUX AAANTAIUN. DTa
(ynkiusa oréopa Opl1a OTKpEITA iBaHOM MBaHOBUYEM
HIManbray3eHoM, K JIMYHOCTH U TPyAaM KoTroporo JK
nUTaI 6€3rPAHUYHOE YBAKEHUE. M HAKOHEL, €CTh CU-
Tyalluy, KOrja OT60p BCKPBIBAET 3aIACHI T€HETHYEC-
KOW M3MEHYMBOCTH, BBIABIAA B (DEHOTHUIAX IIPEXKAE
HEBUUMYIO, HEZIOCTYIIHYIO /U1 HAOIIOCHUA U OTHOpa
TEHETUYECKYIO U3MEHUUBOCTb. IMEHHO 3Ty (PYHKI[UIO
or6opa JK Ha3BaI JeCTAOUIU3UPYIOME.

Jlonroe Bpems NPEJCTABIEHNA O TOM, YTO OTOOP HE
TOJIBKO COPTUPYET U3MEHYMUBOCTD, HO CITIOCOOEH U CAM
€€ BCKPBbIBATb, KA34IUCh (paHTACTUYECKUMU. Ceryac
MOSABIAETCS BCE OOJIBIIE CBUAETENLCTB TOTO, UTO 3TO
JIENCTBUTENBHO IPOUCXOAUT. Y TOCTENEHHO MBIl HAYH-
HAa€M IIOHUMATh KAK — KAKOBBI MOJIEKYJISPHBIE MEXa-
HU3MBI BBIIBIEHUA B (DEHOTUNAX CKPBITOU I€HETUYEC-
KO M3MEHYMBOCTH (Cryptic genetic variation)*.

I JK 6plIO BIIOJHE OYEBUAHO, YTO OTOOP MO-
JKET UTPATh JECTAOUIU3UPYIOMYIO POJIb HE TOJbKO
IpU JOMECTUKAIUU, HO U B 3BOJIOIIUU NPUPOJSHBIX
HONIY/IALUNI, B TOM YUCJIE U IONYJIALUI yel0BeKa. OH
OPTaHU30BAJI U BCAYECKU TOAJEPKUBAI HUCCIEJOBA-
HHUSA B OONACTH T'E€HETUKU 4YeNOBeKA. OCOOEHHO €ro
MHTEPECOBAIA FTEHETUKA YEJTOBEUECKOTO MOBEEHNUA.

JK Boob61ie nHTEPpECOBAIU JTI0AU. EMY 6bLIO UHTE-
PECHO Pa3rOBAPUBATD C KOJUIETAMU, TAPTUHHBIMU Ha-
YATbHUKAMHU, CTYJEHTAMHU, BAXTEPAMU, T€HEPATAMH,
JNEKTPUKAMU, AKTEPpaMU, nucateaamu. O Tom, uto JK
JYMQJI O YENOBEKE U UEJIOBEYECTBE, OYEHD ACHO PaC-
CK434HO B €r0 MHTEPBBIO, KOTOPBIM MBI 3aBEPIIAEM

* Gibson G, Dworkin 1. Uncovering cryptic genetic variation // Nat.
Rev. Genet. 2004. V.5. Ne9. P681-690; Schneider R.F, Meyer A. How
plasticity, genetic assimilation and cryptic genetic variation may con-
tribute to adaptive radiations // Mol. Ecol. 2017. V.26. P.330-350.

110JJ00PKy. OHO 6bUIO ONYOJINKOBA-
HO B 1986 1. B 3xxypHaie «Bompocst
(punocopun» U Ha3bIBANIOCH «f Be-
pI0 B JOOpBIE Hauajla YEJIOBEKA.
W g TOYHO 3HAIO, YTO 3TO HE MPOC-
TO Kpacusble Cn0Bd. JJK B HUX Be-
pui, B 3TU f06pBIE HAYaANA. A BEJb
3TO OBUIO HEJNETKO, YIYUTBIBASA YNC-
JI0 U TOPAa3UTEIbHBIE CIIOCOOHOC-
TU HETOJISIEB U JYPAKOB, C KOTOPBI-
MU €MY IO JOJTY CIyXKOBI NPUXO-
JUIOCh BCTPEYATHCSA U UMETD JEJO.
S GBI HA €ro MECTE AaBHO Pa3oya-
poBaicsa B yenoseuecTBe. Camoe
CMEIIHOE (A MOXKET, CaMO€ I'PyCT-
HOE), YTO HEKOTOPbIE M3 3ITUX
IIPEACTABUTENEN POJA 4YesloBEYe-
CKOTO IIOTOM, KOI'/JJa MBI CO CBeTNa-
HOU BnajuMupoBHON ApryTuH-
CKOH, BOBOI [IK, TOTOBUIN KHUTY
BOCIOMUHAHHUN O HEM, IPUHOCHU-
1 HaM OECCTBIHBIE MAHETUPUKU
B uecTh [IK 1, KoHEeuHO, cebs mobumbix. Ho goaro no-
JOOHBIE oAU pajgoM ¢ K He 3apepKuBaauck. bans-
KUU KPYI' €r0 JPy3€l COCTABIAINA O4YEHb XOPOIIHUE,
YeCTHBIE, 0OpbIE U UHTEPECHBIE TI0U. Kpome Bcero
npouero, 1 6eCKoOHeuHOo 6GiaropapeH K 3a apysen,
C KOTOPBIMHU OH CBEJI MEHA HA BCIO JKU3Hb.

B aToM NOA60PKE MBI TAKXKE IPUBOJAUM KOPOTKHE
OTPBIBKM, HANIUCAHHBIE XKe€HOUN K M HECKOIbKUMU
HACTOSAUMHU JPY3bAMU. OHU OBLIM ONYOJIHMKOBAHBI
B KHUI'€ BOCIOMMUHAHUN** M3JAaHHOW HUYTOXKHBIM
TUPAXKOM U HEMEJIECHHO CTABLIEH PeAKOCTbIO. Cen-
4aC €€ IO YaCTAM BLHIKIAABIBAIOT B UHTEPpHETE***. TeMm,
KOTO HHTEPECYET XKU3Hb JK U UCTOPUSA €TI0 BETUKOTO
3KCIEPUMEHTA, 1 PEKOMEH/YIO 3AMEYATE/IbHYIO KHU-
ry Jlu Jyrarkuna u Jiiogmuiasl Hukosnaesusl TpyT, KO-
TOpasg TOJABKO YTO BBIIJIA HA AHIVIMUCKOM SA3BIKE
U KOI'JJa-HUOYJb BBIMAET HA PYyCCKOM™***,

B aBsrycre aToro roja B HaImeM UHCTUATYTE, I CO-
3/1aHUA, COXPAHEHUA M Pa3BUTHA KOTOpOro JK Tak
MHOI'O CIeJIa]l 1 KOTOPOMY K TOMY BPEMEHHU, HAZICIOCh,
MIPUCBOAT €r0 UM, COCTOUTCA MEXKJYHAPOJHASA KOH-
epennusa «bengeBcKue YTEHUSA», TOCBANCHHASA CTO-
JIeTuIo Beiiaomerocs akagemuka AH CCCP. Ha Hett co-
6epyTca APY3bdA, YYEHUKH U nociueposarenu K,
BCIIOMHAT O HEM U IIOTOBOPAT O TOM, KAK KUBYT U Pa3-
BUBAIOTCSA €TI0 J€J1d U MBICJIN.

II.M.BopoauH,

npodgeccop, JOKTOP 6MOTOTHYECKUX HAYK,
corpyanuk Ullul ¢ 1971 r.,

4JICH PEAKOJUICIUM KypHana «[Ipupoga»

** AkaieMuk JImurpuit KOHCTaHTUHOBUY BesisieB: KHUTd BOCIIOMU-
Hanut / Ots. pej. Hlymueiit B.K., Bopoaun IT.M., Mapkens AJL, Ap-
ryruHckas C.B. Hosocu6bupck, 2002.

*** http://conf.bionetnsc.ru/belyaev100/aboutdkb

** Dugatkin LA, Trut L. How to tame a fox (and build a dog): Vi-
sionary scientists and a siberian tale of jump-started evolution. Chi-
cago, 2017.
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Aomecmukayus

A.O.PyBUHCKU,
npogeccop, 00Kmop 6UON0ZUUECKUX HAYK,

compyonurx Hucmumyma yumonozuu u 2enemuxu ¢ 1969 no 1993 2.

peMa CTUPAET M3 MH/UBUYATBHON M O6IIECT-

BEHHOU NMaMATU COOBITUSA, UMEHA, HA3BAHUA UC-

YE3HYBIIUX I'OPOAOB U JAXKE CTPAH. DTOT IIPO-
1ecc HeyMOauM. TOMbKO YHUKAIBHBIE ABIEHUS U JIIO-
[ CIIOCOOHBI IPOTUBOCTOATh 3a0BEHUIO — UMEHHO
OHHU U CO3JAI0T KAPKAC UCTOPUH, B TOM YUCJIE UCTO-
pun Hayku. Hepeako ciay4daeTcs Tak, 4TO YE€H-TO
BKJI4J] B HAYKY WJIHU UCKYCCTBO OLIEHUBAIOT MO JOCTO-
MHCTBY JIUIIb CIYCTSA AJIATENBHOE BpeMA. SApKUH Ipu-
Mmep — I'perop Menjgenb. OCHOBOIIONTOXHUK I'€HETHU-
KU HE ObUI MOHAT CBOUMU COBPEMEHHUKAMU, U TIEPE-
OTKPBITHE €T0 paboT HAYAIOCHh Yepe3 35 JET Mocie
NyOAUKAIIUY KJIIOYEBBIX PE3YIBTATOB. Temepb Kaxk-
JBI IIKOJBHUK O0A33aH 3HATH O (PYHJAMEHTAIBHOM
BKJIaZe MeHjend B Hayky. MHorga pabora yd4eHOTo
CTAHOBUTCA HMIMPOKO M3BECTHON YK€ BCKOPE IMOCIE
NyOJUKALUMU U IIOJIYYAET 3aCAYKEHHOE NPU3HAHUE,
OJJHAKO TOJIBKO MHOI'O IIO3/IHEE, BCJIE/CTBUE PA3BU-
THUSA HAYKU, BO3HUKAET TOHUMAHHUE JOTOTHUTEIbHBIX
ACIIEKTOB BBIJAIONIETOCA OTKPBITUSA U PACIIPOCTPAHE-
HHE 6A30BBLIX UJel Ha Jpyrue cheprl. Hanpumep, Tak
IIPOM3OILIO C uaeer Yapabsa lapBuHa O €CTECTBEH-
HOM OTOOpE, KOTOPAs B HAIIIE BPEMS PACHPOCTPAHU-
JIACh JJAJIEKO 32 IIPEJIENbl 3BOIIOIIMOHHON OUOJIOT M.
Taxkum 06pa3oM, IIEHHOCTh HAYYHON UJIEN 4aCTO OIl-
pejenseTca MO3/JHEE WIM IONY4aeT HEOXUIAHHOE
pasBuTnHe. MHOTHE NIPEACTABIECHUS HE BBIIEPXKUBAIOT
NPOBEPKU U MOCTENEHHO OTMUPAIOT, TOTAAA KK JIPY-
I'HUE NOJYYaIOT TBEPAYIO MOAJEPKKY U AKTUBHO pac-
IIPOCTPAHAIOTCS.

«3araaka» benseBa

B 2TO¥ cTaThE 1 PACCKAXKY O 3AMEYATEIBHOM I'€HETH-
Ke U ero ujeax — o Imurpun Koncrantunosnye be-
naese, 100-netue co JHA POKAEHUA KOTOPOTO OTMe-
4aeTca B 3TOM rojy. OQHAKO IPEXKIE AABANUTE IIOCMO-
TPUM Ha JUHAMUKY HIUTHPOBAHUSA €ro pador. MHJEKC
benseBa B Google Scholar (cucreme, oCynecTBIsAIO-
e MOUCK HAYYHBIX NYOIUKAIIUI) IOCTEIEHHO POC
BILIOTH /IO TOCTEAHEr0 rojia ero ku3zHu (1985), 3a-
TEM, TOCJI€ KPATKOBPEMEHHOI'O CHHXXEHHS, CHOBA
IIPOLOJIKUIL PACTU U JOCTUT K 2015 1. 3HaYeHuH, npe-
BOCXO/AINX JIYUIINE 32 IONBEKA. B mHTEpHETE CY-

© Pysunckuii A.O., 2017
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LUutuposaHue pabot [1.K.bensiesa B aHm0osA3bIYHON NUTEpaTY-
pe cornacHo faHHbIM Google Scholar.

LIECTBYET OKOJIO IIOJYMU/UIMOHA YIIOMUHAHUI bes-
€B4, BKJII0YAsA CCBIIKM H4 €r0 TPYJBl IO JOMECTHUKA-
LIMU KUBOTHBIX. JIIOOONBITHO, 4TO B GOOgle IOUCKO-
Basg koMmOuHanusa <«/.K. benseB gomecTHUKAILIUI»
Bcrpevaerca 9510 pas, a kom6unanuga «D.K. Belyaev
domestication» — 13700 pa3 (IO COCTOSHUIO HA
10.05.2017). B yeM xXe IpUYNHA TAKOI'O 3HAYUTENb-
HOTO MHTEPECA K 3TOMY YUEHOMY U K JJOMECTUKALIUU
B Poccum u pyrux crpaHax?

Pasuble 11044, BO3MOKHO, HEOLUHAKOBO OTBETH-
1 OBl Ha 3TOT COBCEM HE MPa3/HBIIA BONPOC. S BUKY
10 KpAaMHEN MePE TPU OCHOBHBIX IIPUYUHLL Bo-11ep-
BBIX, O€JIA€BCKOE TTOHUMAaHHUE MPOLECCA JOMECTHKA-
MU YCHENTHO NPOIUIO 3KCIIEPUMEHTAIBHOE UCIIBITA-
HUE U IPOBEPKY BpeMeHeM. HeciyuaitHo npodeccop
Parimony KonnuHrep, NPU3HAHHBIA CHEIUAIUCT
B 3TOHU 06JIACTH, HA3BAT [JOMECTUKALMOHHBIN MpPO-
€KT, OCYIIECTBAAEMBIII B HOBOCUOUPCKOM AKa/eMIO-
pPOAKE, OAHUM M3 CAMBIX 3HAYUTEIbHBIX B 3BOJIOLIU-
oHHou 6uosoruu XX B. A 51 661 ;o6aBMI, 9TO U XXI B.
TOXKE, MMOCKOJIBKY 3TOT MPOEKT 10 CUX ITOP PA3BUBA-
€TCS U IIPUBJIEKAECT HOBBIX YYACTHUKOB U3 PA3HBIX
cTpan Mupa. BO-BTOPBIX, COTPYAHUKHU, IIPOAOI-
JKuBImIKME paboTry bendesa, B mepsylo ouepens, Jog-
muina Hukonaesna TpyT, KOTOpas MOCBATUIA PA3BU-
THUIO 3TOM YHUKATBHOU paboTH 6e3 manoro 60 mer,
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C yyeHukamu — Jliogmunoii HukonaesHoit TpyT u AHatonnem OBceeBnyem PyBuHC-

Kum. Hayano 1970-x rr.

Bce doTorpaduu B nogbopke (3a MCKNOYEHUEM OTMEYEHHBIX 0C000)
npepoctaBieHsl MHctutyTOM yuTonorum u reHetukn CO PAH

NIPOJAEMOHCTPUPOBAIN CAMOOTBEPKEHHOE CIYKECHUE
HAayKe. B pesynaprare 3Ta 3aMevaresnbHas pabora He
TOJIBKO YCIENTHO MPO/IO/DKUIACH, HO B HEY BOZHUKIN
HOBBIC HANpPaBJIEHUS U COTPYAHUYECTBA. HakoHel,
B-TPETBUX, 34 JICCATUICTHUS, NPONIEAIINE C Ha4aaad
JOMECTUKAIIMOHHOI'O IPOEKTA, OUOJIOTUS U €€ METO-
JUYECKNE BO3MOKHOCTH PAJUKAIBHO TpaHCHOpPMHU-
poBanuch. To, 0 4EM HEBO3MOXKHO OBLIO JAXKE MEY-
TaTh B 1970-€ IT,, CTa7I0 BIOJHE JOCTUXUMBIM. Bce
NIEPEUUCIEHHBIE OOCTOATENBCTBA B COBOKYITHOCTHU
CO3JAJIM 3TOMY IPOEKTY BEJUKOJEIHYIO PENYTAIINIO
HE TOJBKO B Poccuu, HO U J1aJIEKO 32 €€ NPEACTAMU.

Ka B MOCKBY K crapuemy Opary,
Ha TOT MOMEHT VK€ MOJIOZIOMY Te-
HeTuky Hukosnaio KoHCTaHTHHO-
Budy. OH paboran B naboparo-
pun C.CYerBepuxkosa B MHCTUTY-
T€ 3KCIEPUMEHTAIBHOU OHOJIO-
'Y, AUPEKTOPOM KOTOPOI'O ObLI
H.K.Konb1os. Tenepb Kax/J0MY, KTO
XOTb HEMHOT'O 3HAKOM C UCTOPHUEH
OTEYECTBEHHON U MUPOBOU I'€HE-
THUKH, ICHO, 4YTO TO OBbLJI COBEPIICH-
HO YHUKAJIbHBIA LIEHTP I'€HETUYEC-
KOU MBIC/IM, OKA34BIIUU 3HAYU-
TEJIBHOE BJIMAHHUE HAa pPa3BUTHE
3TON HAYKMU.

YeTBEPUKOB 6€eCccrnopHo,
OJMH U3 OCHOBOIIOJOXHUKOB IO-
NyJAIMOHHONU I'€HETUKHU. [y1ybuHa
€r0 HAYYHOI'O aHAJIN34 U TOHMUMA-
HUE NPUHIIUNHATBHBIX 33/1a4 Te-
HETUKHU CIUIOTUIU BOKPYI HETO
IPYNIy BBIJAIOMUXCSA MOJOJABIX
HCCIIEJOBATENEN, B KOTOPYIO KPO-
me H.K.benaesa sxogunu b.JL.Acraypos, E.M.bankamn-
Ha, C.M.Iepmenson, A.HIIpomnros, I1.0.Pokunkuii,
.0 Pomamos, EATumodeesa-Pecosckas (dupiep),
H.B.Tumodees-Pecosckuilt u ap. IOHOMY [IMUTPHIO
DessieBy HYKHO OBUIO €IIE JOJTO YUYUTBCH, MPEXKAE
YEM OH CMOT OBl IOCTUYb TEHETUUECKUE MPEMYIPOC-
TH, O KOTOPBIX IIJIA PEYb HA CEMUHAPAX COTPYAHUKOB
YerBepukosa. OJHAKO OOCTAHOBKA, LApUBIIAA HA
31ux COOPax (COBMmecTHOE OPaHue), Ky/la OH I10OnaJl
HECKOJIBKO Pa3 32 KOMIIAHHUIO C OpaToM, 3ameyariie-
J1aChb B €70 NaMATU. K 60/IbIIOMY COXKANIEHUIO, HEBEPO-
ATHBIA BCIIJIECK TAJIAHTOB B YETBEPUKOBCKOM J1abopa-

Havano gonroro nytu

Ovurpuit KoHcTraHTUHOBUY bes-
€B pOAMICA B HEOONBIIOM CEJe
[IporacoBo KocTpoMmcKko# ry6ep-
HUM B CEMbE CBAIMIEHHUKA. ET0 po-
JUTENN XOPOIIO MOHUMATH BaX-
HOCTb OOPA30BAHUA, U UYTECHUE
BCAYX OBUIO TPAJUIIMOHHBIM., OHU
cobpanu XOpOomyI OGUOIUOTEKY,
B KOTOPYIO TIOMUMO 6OJBIIOTO KO-
JIMYECTBA KHUI' BXOJUJIN TOJIINB-
KM JKYpHanoB U raser. JIo60Bb
K YTEHUIO, BOZHUKIIASA B POJAUTENb-
CKOM JJOME, HUKOI/|A HE MOKUJaIa
bensgesa. Crapmuit 6pat Hukomnait
COAENCTBOBAJ €TO UHTEPECY K JKU-
BOH IIpUpoje u 6uosoruu. Bo Bro-
pou nosnosune 1920-x rr. J1a ce-
MbU DBessieBBIX HACTAIU TPYAHBIC
BpEMEHA — M POJUTENN C HOJIBIO

B CEP/ILIE€ BBIHYXACHBI ObUINM OT-
MIPABUTD JIECATUIETHETO TO/IPOCT-

Poputenn — KoHcTaHnTuH Maenoeuy n EBcTonnsa AnekcaHapoBHa.

1900 r.
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TOpUMU OB HEJOJI'OBEYECH, K4K
u cama jgadoparopus. Ilocne xo-
MaHjguposanud Tumodeennx-Pe-
COBCKMX B bepaun, a mnosgnee
ccplIkM YeTBepUKOBA HA Ypal ya-
6oparopus ucyessna. B KoHIE
1928 1. HK.benses Obl1 HApas-
JIEH B UCCJIEIOBATEAbCKUI NHCTHU-
TyT B TamkeHt, a moToM B Téunu-
cu, TA€ OBUI pPENpecCUpPOBAH
u paccrpensH B 1937 1. Acraypos
TOXKeE OBUI HANPABIEH B TalIKeHT,
lepmenson — B Kues, Poxui-
KU — B Munck. Ilocie orpesna
6para u3 Mocksnl Imurpunt bens-
eB xu y cectpol Onbru. Murepec
K OMOJAOTUM HE OcnaabeBal, U OH
YT BCE UHTEPECHOE, YTO y/ABa-
710¢h J06BITH. B 1934 1. mocTymun
B MBAHOBCKUHU CENbCKOXO3ANCT-
BEHHBIA HMHCTUTYT, TdK KK BBIC-
mee 06pa3soBaHue B MOCKBE CBhIHY CBSIIEHHUKA OBLIO
HeLoCTynHO. I1o 3aBepuieHUN yuebsl ObUI pacIpese-
neH B LleHTPalbHYIO HAYYHO-UCCIEJOBATENbCKYIO Ta-
6oparopuio (LIHMJI) nymHOro 3B€pOBO/ICTBA, IJ€ HA-
4yas1 paboTaTh HAJ| KAH/JU/JATCKOM AUCCEPTAIUET.
IlepBplll A€Hb BOMHBI 3acTan bensesa B To6OIb-
CKe, I7le OH COOUPAT MaTEPUATBL I CBOETO UCCIIE-
posaHud. He pasgyMmbiBas, OH OTIPABUICA B MOCKBY
U 4epe3 HECKOJLKO JHEN JOOPOBONBIEM YIHIEN HA
(pOHT. PAJOBBIM OH BMECTE C COTHAMM THICAY COMJAT
1 0pUIIEPOB Y3HAJ, YTO TAKOE BOMHA: €€ CTPAIIHBIC
TATOTHI HE OH6XO/JUJIN HUKOTO CTOPOHOU. MeHee uem
4epe3 rofl €ro Ha3HAUYWIM HAYAIbHUKOM XHUMHUYEC-
KO pasBejku IoJkKa. ITociesoBaad MHOTOYMUC/ICH-
Hble 60U, KOHTY3UA, PAHEHU, B2
opaeHa KpacHoit 3Be3/ibl U Apyrue
COCTABJIAIOLUE TAKEIOIO BOCH-
HOTO ObITHA. HesaypsjaHbele opra-
HMU3ALMOHHBIE CIIOCOOHOCTU be-
naeBa, XpabpocTs, yMmeHue pabo-
TATb C JIOJbMHU OBLIH 3AMEYEHBl —
1 OH 3aKOHYMJ BOWHY MAMOPOM.
Bckope ero aUBU3UIO IEPEUC-
JOLUPOBAIN B AJIMA-ATYy, I'le OH
NPOCTYXHUI /0 KOHHAa 1945T.
1 ObUI 1EMOOUIN30BAH 11O 3aIPO-
cy AM.MuKosiHa, BO3IJIABJIABIIEIO
B TO BpeMs MunBHemTOpr. Crpa-
HE CPOYHO TPEOOBANUCH 3HAIO-
MUE KaJPpbl, CIIOCOOHBIE 32 KOPOT-
KUI CPOK MOAHATbL KJIETOYHOE
MyITHOE 3BEPOBOJACTBO. bes rene-
THUKU CJENATh 3TO OBIIO HEBO3-
MOXHO. benges sepnyinca 8 HHWII
IIYIIHOI'O 3BEPOBOJACTBA U YK€
B 1946 T. 32U THI KAHAUAATCKYIO
JUCCEPTALUIO 10 TeMe «M3MeHun-
BOCTb U HACJIELOBAHUE CcEpeOPUC-
TOCTH MEXA CEPEOPUCTO-YEPHBIX

Ha dpoHTe. 1942 r.

JIACHULL>, 4 TAKKE 3aKOHYUI pA6OTY
Hajg monHorpaduein «OCHOBH Te-
HETUKU U CEJNEKIIUU MYITHBIX 3BE-
peit». bes npomennenus bensaesa
HA3HAYUIN 3ABEAYIONUM OTJEIOM
IHWJI nmymHOIro 3BEPOBOACTBA.
Byayiiee CyJuio HOBbIE MHTEPEC-
HblE BO3MOXXHOCTU. OJIHAKO BCE,
4TO YAAJIOCh CHAEIATD 34 [BA I'OAQ,
OKa3aJI0Ch HE TOJIBKO HEHYKHBIM,
HO U BECbM4 ONACHBIM. B aBrycre
1948 1., cpa3y mOCJIE NEYATbHO
3HaMeHuTon ceccuu BACXHUNII,
bendgeBa OTCTPAHUIM OT 3dHU-
MaeMon poJkHOCTH. Popmynu-
poBka rinacuna: «CHATb ¢ pabOTHI
34 MeHJenU3M-Mopranusm. Ocra-
BUTDb B JIOJUKHOCTHM CTAPHIETO HAa-
YYHOTI'O COTpYAHUKA> [1]. TTozguee
ee uU3MeHUIN Ha «Ha3zHauuTh HA
JIOJKHOCTb CTAPHIETO HAYYHOTO
COTPY/IHUKA OTJENA CENEKIUN U pa3BejeHus». Cna-
CUTENBHBIM OOCTOATENBCTBOM IMOCHYXKHUIA MMOAYU-
HeHHOCTb THWJI MUHBHEMITOPTY, KOTOPBIA OBbLI BAXK-
HBIM UCTOYHUKOM BAJIIOTHI 111 CTPAHBI U MHOT/A CJIe-
JIOBAJI COOCTBEHHBIM 3aKOHAM.

Bonpeku

Xapakrep Jmurpusa KOHCTAHTUHOBUYA U TPYAHBIN
OIIBIT, IPUOGPETEHHBINA 34 MEPBBIE TPUALLATD JIET XKU3-
HHU, HE NO3BOJISIN PACCAAOUTHCA, TOHUKHYTb WX TEM
6oJiee MOKAATHCA 34 NIPUCTPACTUE K reHeTuKe. Koneu-
HO, BO3MOXKHOCTH OTKPBITO BECTH HAYYHYIO T€HETUYE-

C coTpyaHuKamu oTAena cenekumu 1 pas3BefeHUa XUBOTHbLIX LleHTpanbHo HayuHo-
1ccneaoBartenbCckoit 1abopatopum nywHOro 38epoBoACTBa. 1948 1.
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TEHETUKA

HBIX IIBETOB. OZHA U3 MOJOOHBIX
Jexuuy 6p1a npounrtana JIK B ce-
peaune 1950-X IT. B IEPENOJHEH-
HOM 3ayie [TONTUTEXHUUECKOTO MY-
3eq B Mockse. IlepBbie CKDOMHBIE
nob6easl B 60pbbe ¢ Mpakobecuem
BJJOXHOBJISIIA, OJHAKO JIO BECHBI
6BLI0 enme ganeko. I[Tofaepxka re-
HETUKU KPYIHBIMU OTEYECTBEH-
HBIMU (PU3UKAMU U YIEHBIMHU JIPY-
I'UX CIEUHAAbHOCTEN OOHAMEKH-
Basma. Cpean Hux 6t M.B.Kyp-
yatos, A.®.Modde, HH.CemEHOB,
A AJlanynos, B.H.Cykaués, B.A.OH-
TeNbrapar u ap.

B 31O HEPOCTOE BpeMs MOCTE-
NEHHO (POPMUPOBAJICA TIJIABHBIA
HAy4YHBIM MHTEpeC bensesa, cBd-
34HHBIN C U3YYECHUEM CYTH 3BOJIIO-

C Muxaunom Anekceesuyem JlaBpeHTbeBbiM. 1978 T.

CKYIO paboTy U NYOIUKOBATH PE3YJIbTATHl OBLIN KECT-
KO OorpaHuueHbl. B nocneayomue rojasl JK (kak ero
HA3bIBAIM B KPYI'Y YYEHUKOB M COTPYJHUKOB) BHEC
3HAYUTENBHBIN BKJIAJ B PA3BUTHE MYIIHOTO 3BEPOBOJI-
CTBA B CTPAHE, YTO B KOHEYHOM CUETE CIIOCOOCTBOBA-
JIO PE3KOMY POCTY 3KCHOPTa NymHUHBL Torjga :xe,
B KOHIIE 1940-x — Havane 1950-X IT., OH BBIIOJHUI
LUK PAGOT IO U3YUYEHUIO (DOTOIEPUOJUIECKUX YCIIO-
BUN (IIPOAOJKUTENBHOCTU CBETOBOI'O JIHA, COOTHO-
LHICHUSA MEXKAY TEMHBIM U CBETJIBIM BPEMEHEM CYTOK
U T.L) KaK (PAKTOpa, KOTOPBIM PErYJIUPyET I'OPMO-
HaJILHBIIA CTATYC, BIUAET Ha PA3MHOXKEHUE KUBOTHBIX
1 CHHXAET 3MOPHUOHAIBHYIO CMEPTHOCTb. CIIyCTH
20-25 ner BensAeBy U €ro COTpygHUKAM B MHCTUTYTE
nurojoruu u reseruxku (MLul) CO AH CCCP ypanocs
[IOJIYyYUTh OTJIIMYHBIC PE3YJbTAThl, OIUPASICh HA 3TOT
PAHHUHA OMBIT. B 3TH Xe rojibl B CTPAHE HAYAIOCh
CTPEMUTEIBHOE PA3BUTUE TAK HA3BIBAEMOI'O LIBETHOTO
HOPKOBOJACTBA, OCHOBAHHOTO HA HCIIOIb30BAHUU PeE-
LIECCUBHBIX aJUIENEN HECKOJbKUX TI'€HOB, BIMAIOMINX
Ha OKPACKy M€Xa.

Bckope pasyMHBIM PYKOBOJUTENAM OTPACIN CTa-
JIO SICHO, UTO 6€3 TEHETUYECKUX 3HAHUN HEBO3MOXHO
YCHEUIHO pEemaTh 3aJa4d, NMOCTABJIECHHBIE NMapTUEN
1 IIPABUTENBCTBOM. JIOKAJIbHBIE OTCTYIIEHUS OT pe-
HIUTETBHOU GOPBOBI € «BPEJOHOCHOM» FEHETUKOH I10-
cae 1953 1. cTanu IPOUCXOJUTh TO TYT, TO TaM. Heko-
TOpBIE BeAymue (PU3NIECKUE WUHCTUTYTHl HE MOTJIHU
OBGONUTHUCH 6€3 TOYHOTIO MOHUMAHUA PAJUAITUOHHOU
O6UONOTUN U T€HETUKHU U, IO CYHIECTBY, NIPATAIU HE-
O6ONBIIUE TPYINB 3TUX HUCCIAEJOBATENEN B CBOUX
CTPYKTYpax. Ipyroit crnoco6 CKpbIBATh FTEHETUYECKUE
HUCCAEJOBAHUA — MHCTUTYTB M KOHCTPYKTODPCKHE
610pO TIOPEMHOTO THIId, WX IAPAMKH (B OJHOMN U3
KOTOPBIX 10 1956 T. paboTan BBIAIOUMIMICA I'CHETUK
Tumoees-PecoBckuin).

Muorpa nponaran/ia reHETUKU NPUKPBIBANIACH 3a-
MEYATEJbHON KOJUIEKUMEN WKYPOK HOPKU PaA3IUY-

IIMOHHBIX NpeobpazoBaHuii. IIpo-

1IECC JOMECTUKAIIUU JIMCHUIL MPO-

XOAWI MPSAMO Yy HETO HA IJ1A32X,
MIO3TOMY, OCTPBIA HAOMIONATENb U AHAIUTUK, OH HE
MOT' HE IOHATH, YTO IO CKOPOCTHU U INIyOUHE NMPe0d-
Pa30BAHUN TPYJHO HAUTU HEYTO NIOJOOHOE B IPUPO-
ne. JJapBUH MEPBBIM V/EIUT 3TON TEME CEPbE3HOE
BHUMaHUeE. [JOCTATOYHO CKa34Tb, YTO IIEPBAs IJIABA
€ro IJIaBHON KHUTU «IIpOUCXOXKJEHUE BUAOB> LIEJIU-
KOM IOCBAMIEHA U3MEHUYMBOCTH, BO3ZHUKAIOMEN NPU
poMectukanuu. ITosnnee JJapBuH ONyOGIMKOBAJ JJAKe
OTJEJIBbHYIO MOHOTPA(]UIO HA 3TY TEMY.

ITpeaCcTaBIEHUE O TOM, YTO OTOOP MO MOBE/IEHHUIO,
BO3/EHUCTBYSl HA HEHPOTOPMOHAJIbHBIE KOMIIOHEHTHI,
CIYKUT BEAYIMIUM (PAKTOPOM JOMECTUKALUU KUBOT-
HBIX, Ha4aJ0 (POPMHUPOBATLCA y bBenseBa B KOHIlE
1940-x 1. B 1950 1. OH TO3HAKOMHMJICS C AKAIEMUKOM
JLA.Op6enu, npoCaaBaeHHBIM (PU3UOJI0TOM, KOTO-
pBIT OIOOPUIT HJECI0 M OYEHb COXAJNAEJI, 4YTO OHU
BCTPETUINUCH VXKE NOCHAE Cbe3ja PU3NOTOTUIECKOTO
o6mectpa nMenu M.IL.ITaBnosa Toro roja [1]. UmeH-
HO Ha TOM Cbe3he (PU3MONTOTUIO NMOCTHUINA TA XKE
y44CThb, YTO M I'€HETHUKY JByMsd T'OJAMU paHee. B pe-
3YJAbTATE 3TUX COOBITUH Opbenu yrpaTusl MHOTUE
IIOJTHOMOYHS U HE MOT OK43aThb PEATbHYIO ITOMOIIb
B IIPOBEJICHUU 3KCIEPUMEHTA, KOTOPBIIT 0OYMBIBAI
bBenges. OgHako ogo6penue Opbdenn 6YKBAIbHO OK-
pouinio JK. OH aKTUBHO CTAJI OPTAHU30BBIBATH JKC-
MIEPUMEHTAIBHYIO NPOBEPKY CBOUX HAEH. B umrore
NIPOM3BOJICTBEHHO-TEXHUUYECKUIT COBET [aB3Bepo-
IIpOMa, OPraHU3AIUH, 3aHUMAIONMENCA MPaKTUYeC-
KMMU BOIIPOCAMU 3BEPOBOACTBA, JJaJI PA3PEIIEHUE HA
NPOBEJECHUE IKCIEPUMEHTOB B 3CTOHCKOM 3BEPO-
coBxo3ze. Takas 6ecnennas g JK noMmomb B TpyJ-
HBIE MTOCJIIEBOECHHBIE TOJBI OTPAXKAIA JTOBEPUE U YBA-
JKEHHUE OOMBIIMHCTBA WIEHOB COBETA.

He ycnen BenseB pa3BepHYTb SKCIEPUMEHTANb-
HYIO paboTy, Kak ero npuriaacuil k ce6e H.ILJy6unus,
KOTOPBIA B 1957 I AaKTUBHO 3aHANCA OPraHU3AUEN
HMHCTUTYTA IUTOJOTHUU U TEHETUKU B (POPMHUPY-
omemcsas CUOUPCKOM OTJENCHUU AKaJAEMUU HAYK
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CCCP, 1 Ipeu10K1JI CO3/JATh U BO3-
IJIABUTH OTJIEJI I'€HETUKHU SKUBOT-
ubix., JJK 6e3 konxeb6anuil cornaa-
CHJICS W TaK HaBCerjla CBs3all
CBOIO JKM3Hb U TBOPYECTBO C HO-
BOCUOUPCKUM AKJEMIOPOJIKOM,
KOTOpBIH yxe uepes 10 jer cran
BCEMHPHO H3BECTHBIM HAYYHBIM
neHTpoM. B 1957-1958 1. B o1z11€-
JIe TEHETUKHU MOSBUINCH IEPBbIE
COTpyaHUKHU. Cpeiu HUX — BBIITY-
CKHHIIA MOCKOBCKOI'O T'OCYy/1apCT-
BEHHOI'O YHMBEPCUTETA HUMEHU
M.B.JlJomonocosa JIrogmuna Huko-
naesHa TpyT, KOTOpass BOCIPUHSA-
J1a HAYYHBIE UJIEU CBOETO YUUTEA
Y HA4aja OJIMH M3 CAMBIX HEOOBIU-
HBIX U BIIEYATIAIOMUX OUOJIOIU-
yeCcKux akcnepumenTos XX B. Ko-
HE4YHO, B AasekoM 1958 1. gaxke
OOJBIIUM ONTUMUCTAM TOJ00-
HOE ONPEIEICHUE TOKA3aJI0Ch ObI

R
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O4YEeHb CTPAHHBIM.

Mexny Tem T.JJIBICEHKO U €ro
CTOPOHHUKU CTPEMUIUCH Y]V-
mMUTh MHCTUTYT LUTOJOTUU U T'E-
HETUKHU. TBEPAOCTD U NOPA3UTEIbHASL HAXOJYUBOCTD,
NPOSIBJIEHHBIE MEPBLIM NpPe3uAeHTOM CHOUPCKOTO
orpenenus AH CCCP M.AJIaBpEHTBEBBIM, OYKBATbHO
cracau UHCTUTYT. OJJHAKO CIACTU AupekTopa Jyou-
HUHA OK43aJ10Chb HEBO3MOXHBIM, TAK KAK €I'0 CMEIIle-
HueM 3aHsIca 1M4HO H.C.XpywéB BO BpEMS KPATKO-
CPOYHOIO IOCEHmEHUs AKageMropojka B 19590,
Tpyanas 3ajjadya PyKOBOJACTBA UHCTUTYTOM JIETJIA HA
mwieyn bensgesa. BocaencTBUM CTPEMUTENBHOE Pa3-
putue MIul' u 6eCKOHEYHbIE HAIA/IKA HA HETO IIPO-
noskanuch. ToabKo B KOHIlE 1964 1., KOraa Xpymés
ObUI CMEILIECH U INPHUIIEJ] KOHEL BIUAHUIO JIBICEHKO,
B MHCTUTYTE IIOYYBCTBOBAIHU, YTO €I'0 CYLIECTBOBA-
HHIO HUYTO OOJIEE HE YTPOKAET.

Mepeblie pe3ynbTarhl

Ilenb 3KCHEPUMEHTA MO JOMECTHUKAIIUU COCTOAIA
B TOM, YTOOBI OTOUPATH JTUCUL], JEMOHCTPUPYIOMUX
CIIOKOMHOE MO OTHOIIEHUIO K YETOBEKY MOBEACHUE,
1 B UTOT'€ IOJTYYUTh )KUBOTHBIX, IOXOXKUX I10 IIOBEJIE-
HUIO Ha JJOMAIIHIOW CO6aKy. [I03TOMY IJIABHBIM KpU-
TEPUEM CEJIEKIIUHN CIIYKWJIA CIIOKOMHAA PEeaKIus JU-
CUI] HAa KOHTAKT C 4eJI0BeKOM. TpyciuBble U arpec-
CUBHBIE OCOOU U3 IKCIIEPUMEHTA UCKIIOUAIHUCH.

B Hawane 1960-X IT. pAAOM C AKaJeMIOPOJKOM
BBIpOCJA 60abmasg (pepmMa, U C TEX NOP JOMECTUKA-
LIMOHHBIA 3KCIEPUMEHT IPOBOJAUTCSA B HEIPEPHIB-
HOM pexuMme. VKe mepBbie 5—6 MOKOJEHUH 0T6opa
NPUBENIN K 3HAYUTEIBHOMY POCTY KOJMYECTBA JIU-
CHUIl C PAHEE HEBUJAHHBIM THUIIOM IOBEJCHUS. DTHU
JKUBOTHBIE HE TOJIBKO HE 06J1a/1a7Ii CKOJIBKO-HUOY/Ib
BBIDAKEHHOU AarpECCUBHOCTBIO IO OTHOLIEHHUIO

Ha 3Bepoctepme skcnepumeHTanbHoro xo3siictea CO AH CCCP ¢ pomecTuLMpoBaHHbI-
Mu nucuuamu. Cepegnra 1970-x rr.

K 4EJIOBEKY, HO YK€ BCKOPE IIOCIE POXKACHUS IIPOSB-
TSN TO3UTUBHYIO PEAKIUIO, MOAZOGHO IMEHKAM
MHOTHX MOpOA co6ak. Hukakas ApecCHpOBKa He
IPOU3BOAMIACH: IPOUCXOAMI AKTUBHBIN OTOOP Te-
HETUYECKUX BAPUAHTOB, BBI3BIBABIIMX CTOJIb HE-
O6BIYHOE MMOBEACHUE. B 3KCIIEPUMEHTANTBHON OIIY-

C logmunoit HukonaesHon Tpyt. CepegnHa 1970-x rr.
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CneBa — retepo3uroTHas nucuua c heHoTUNom «3Be3goyka» (Ss), cnpasa — romosurotHas nucuua (SS).

JAIAY CYIIECTBOBANIO TEHETUYECKOE pa3HOOOpa3ue,
CIIOCOO6HOE 06eCcneYnTh 3PHEKTUBHOCTL OTOOPA IO
noBeJeHNI0. XOTA 3TOT PE3YIbTaT BECbMa BIIEYAT-
JIAJI BCEX MOCETUTENEN (DEPMBL, /11 OPTAHU3ATOPOB
9KCIIEPUMEHTA OH OBILI BIONHE OXxupgaeMm. Ciaegyer
OTMETHUTD, YTO CEJNEKLIHUA B IPOTUBOIONIOKHOM Ha-
NpaBJeHUU OBICTPO BEIA K MOSABACHUIO ATPECCHUB-
HBIX KUBOTHBIX, 4 B KOHTPOJBHOI IONYJIAIUH, /€
OTCYTCTBOBAJI KaKON-THMOO CO3HATENbHBIN OTOOP
JICHUI] 110 MOBEJEHUIO, HUKAKUX 3AMETHBIX U3MEHE-
HUI He HA6I10/1a/10Ch.

Ho BCKOpE CTanu NOABAATHCA MEHEE OKUJJAEMBIE
pPE3YNBTATHl, MPUYEM C YAUBUTEIBHOH CKOPOCTHIO.
CTporas Ce30HHOCTb JIMHBKM U PA3MHOXKEHUS JIHU-
CHII, KAK U MHOTUX JPYTUX MJIEKONUTAIOMUX CPEJ-
HUX U BBICOKHUX IIHUPOT, YPE3BLIYANHO BAXKHAA
aganranusd. Ee morepsa uian Jaxke U3MEHEHUE C HEU3-
OEKHOCTBIO IIOCTABUIJIN Obl TAKUE BUJBI B IIPUPOJ-
HBIX YCIOBHUAX Ha T'PaHb BBIKUBAHUA. OCHOBHOU
(pakTop, ONpEAEIAIOMUN TAKYIO XKECTKYIO CE30H-
HOCTb, — (POTONEPUOJUUECKUE U3MEHEHUA, KOTO-
pble NPOUCXOJAT B T€YeHUE roja. OTMETHUM, UYTO
CBA3U MEXAY MEHAIOMUMUCA (POTONMEPUOJUIECKHU-
MU YCIOBUAMH U MHOTOYMCIEHHBIMU MOJEKYIIAP-
HBIMM U (PU3UOJOTUYECKUMHU TMPOILECCAMU JIOCTA-
TOYHO XOPOIIO U3YYEHBI, B TOM UYHCJE CBSA3b ITUX
YCJIOBUHN C AMHAMHUKON (DYHKIMU MOJIOBBIX JKEJIE3,
KOTOPBIE UTPAIOT PEMIAIOIEE 3HAYEHNUE B (DOPMUPO-
BAHUM LMUKIUYHOCTH U MOHO3CTPUYHOCTH (pas-
MHOXEHUA OJUH pa3 3a rox). HecmoTpsa HA TO, 4YTO
y JIUCUI] B IPUPOJIC U B YCJIOBUAX KJIETOYHOI'O CO-
JIEP’)KAHUA HE OOHAPYKEHO I€HETUYECKOE PA3HO06-
pasue no peaknuu Ha GoTonepuo] (COOTHONIEHUE
CBETJIOIO U TEMHOTO BPEMEHH CYTOK) M BCE OHU
CIEAYIOT OJJHOMY U TOMY XK€ NPHUPOAHOMY PHUTMY,
yKe K 8-10 MOKOJIEHUIO )XUBOTHBIX, IOABEPIHYTHIX
oT6OPY MO MOBEJEHUIO, CTANIU MOABIATHCS CAMKH,
TFOTOBBIE K PA3MHOXKEHHUIO HA I'PAHUIIAX PENPOAYK-
TUBHOI'O CE30HA U JaKe 34 HUMHU [2, 3]. [TocTeneHno
ObUIM OOHAPYKEHBI M MCCIAEJOBAHBI COTHU TAKUX
nucun. Cpean Hambojaee JOMECTULIHUPOBAHHBIX

0CO6€M OTUETANBO NMPOABUIACH TEHACHIIUS K ITOTE-
pe CE30HHOCTH PA3MHOXKEHHUA. DTO HE 4YTO HMHOE,
KaK MOCTENEHHBIA CJIOM KECTKO CTAOMIMU3UPOBAH-
HOW 1 NPUHIMNNAAJIBHO BAXKHOMW 1A BHJA AJAITA-
nuu. Heuro nojjo6HO0€ Nporu30nuIo y CO6aK, MHOTUE
MIOPOJABl KOTOPBIX TOXE YTPATHUIN CTPOTYIO CE30H-
HOCTb Pa3MHOXKEHHUA. DTH U CBIA3aHHBIE C HUMU
pyHAaAMEHTANIbHBIE U3MEHEHUS 3aATPOHYIU PA3BU-
THE, HACTPOUKY U (PYHKIJUOHUPOBAHUE F'OPMOHAIb-
HBIX U HEUPOTPAHCMUTTEPHBIX cucrteM. Popmy OT-
60pa, BBI3BIBAIONIYIO CTOJIb IIUPOKUI CIEKTP IPEOH-
paszoBaHui, bendes HA3BaMI JeCTAOUIN3UPYIONET.
[TosBieHnE (PEHOTUNUYECKUX HOBIIECTB, paHEe
HE XaPAKTEPHBIX /I JTUCHULl, HO TUIUYHBIX /I CO-
64K U APYTUX OJOMANIHEHHBIX MJIEKONMUTAIOUIUX,
CTAJIO PETYIAAPHBIM IPUMEPHO K JECATOMY MOKOJIE-
HHUIO. CPEU HUX — IOABIEHHUE «3BE3JOYEK>, T.€. O€-
JIBIX IIITEH HA I'OJIOBE; PBUKUX IIATEH HA 1ee U 60KAX;
MOBUCIINX KOHYHUKOB VIIEH; PE3KO YKOPOYEHHOTO
1 3aKPYYEHHOI'O XBOCTA; U3MEHEHUI B IPOTOPIIUAX
yepena, YeNI0CTEN U APYIUX 4acTel ckenera [2, 3.
[oMO3UTrOTH3a1IMA PELLECCUBHBIX MYTALIUN B PAJIE Ta-
KHX CJIy4aeB OblId MCKJIIOYEHA B KAYECTBE BO3MOXK-
HOI'O OO'bSICHEHUS, IOCKOJIbKY HACJIEJLOBAHUE UMETIO
JOMUHAHTHBIH ayTOCOMHBIH XapakTep. VUBUTE/Ib-
HBIM 06PAa30M y HEKOTOPBIX HAUOOJIEE JOMECTUIIU-
POBAHHBIX JIHUCUL M3MEHUIACh BOKANU3ALUA —
1 O4YEHDb CHENUMUUHOE I 3TOrO BHUJA TABKAHDLE
CTAaJI0 HAIIOMUHATD JaHl cobak. [1o Mmepe npogoske-
HHS JOMECTHKAIIMOHHOTO MPOEKTA B PYYHOM IOBE-
JEHUU JIUCUI] MOABUINCH HOBBIE IPU3HAKU, HAIIPU-
Mep CIOCOOHOCTb OT3BIBATHCS HA KIMYKY U CTPEM-
JIEHUE 3aIUIATh X0351HA. [IpeobpasoBanue BOJIKA
B CO0AKY <«COBPEMEHHOTO» THIA MNOTPEOOBAIO,
IO PA3HBIM OLIEHKAM, MHOTUE TBICAYH JIET, 4 B CJy4ae
JOMECTHUIIUPYEMBIX JIMCHULL BCE IIPOUCXOAMIIO B TEYE-
HUE IOCJIEAHUX HIECTU JECATHUICTUHU. B mpouecce
WHTEHCUBHOTO OTOOPA CMEHUIOCH 6osee 50 moKo-
JIEHUH KUBOTHBIX, OKOJIO 55 TBHIC. IOTOMKOB OBLIH
TECTUPOBAHBl HAd COOTBETCTBUE YCTAHOBIEHHBIM
KPUTEPUAM MOBEAEHUA U JAPYIUM JOMECTUKAIMOH-
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HBIM ITapaMmeTpam. Beero 6omnee 17 TwIC. TUCULL OBLIN
HUCIIOJB30BAHbl B KAYECTBE POJUTEIIEH CIEAYIONUX
noxkosenui [2]. ITo kpaHen Mepe JBa BHIBO/A, BBITE-
KaIOIUX U3 PE3YIBTATOB 3TOTO CTABIIETO KIACCUYEC-
KMM 3KCIIEDUMEHTA, HE BBI3BIBAIOT BONPOCOB. BO-
IIEPBBIX, HANPABJICHHBIH OTOOP IO MOBEJACHUIO 6€-
3YCJIOBHO BBI3BIBAET MHOI'OYMCJIEHHBIE M3MEHEHUA
B PAa3JMUYHBIX XAPAKTEPUCTUKAX KUBOTHBIX. U BO-
BTOPBIX, OCOOEHHOCTH, NIPUOOPETAEMBIE TUCUIIAMU
B XOJI€ OKCIEPUMEHTA, OYEHD ITOXOXH HAa TUIINYHBIE
A COOAK U APYTUX OZOMAIIHEHHBIX KUBOTHBIX.

UccnepoBaHme MexaHM3MOB
AOMECTUKALMOHHbIX Npeobpa3oBaHui

Omntpurt KOHCTAHTUHOBUY HE MOT HE IIOHUMATh,
YTO €CTh [JIBd CEPBE3HBIX NMPEIATCTBUS, MCIIAIONIUX
[IO3HAHUIO NPOLIECCOB JAOMECTUKAIIUU KUBOTHBIX.
OnHO U3 HUX — BpeMs, HEOOXOAUMOE IS JOCTUXKE-
HUA IJIYOOKOU CTEIIEHU OJOMAIIHUBAHUA. MCIIONb3YS
TEPMUH «JOMECTUKALUA», MBI B JACHCTBUTEIBHOCTHU
HMEEM B BUJLY OCOOBIH CIy4ail 3BOMIOLIMOHHOIO Ipe-
006pa30BaHUs BU/IA, YTO B IPUPOJIE OOBIYHO TPeOyeET
JJIUTEIBHOIO BpeMEHHU. Ipyroe o6CToATENbCTBO CO-
CTOHUT B TOM, YTO MOJIEKYJISIPHAS 'EHETUKA, B OCOOCH-
HOCTH MJICKONUTAIOMUX, TOJbKO HAYMHAJIA PA3BU-
BaTbCA B KOHIIE 1970-x — Havane 1980-x rr. O cTpo-
€HUU U (PYHKIUOHUPOBAHUU I'€HOMOB NPAKTUYECKU
HUYEI'O HE ObUIO M3BECTHO. YMHOXKAS [1BA YIIOMSHY-
TBIX OOCTOSATENbCTBA HA YPE3BBIYANHYIO CIOXKHOCTD
OUMONIOIMYECKUX IIPOLECCOB, JIETKO NPEACTABUTD CE-
6€¢ HEeU30CKHBIE TPYAHOCTH U BBIZOBBI, KOTOPBIM
IIPUXOAUIOCH IIPOTUBOCTOATDL. B HAmM JHU CUTya-
LM U3MEHUIACh: JOMECTUKALMOHHBIN SKCIIEPUMEHT
IIPOJOJIKAETCS YKE JIOBOJABHO JOJITO, 4 CTPEMUTENb-
HOE PA3BUTUE MOJIEKYISIPHOU I'€HETUKU U '€HOMUKU
3a nociaepgHue 30 JeT MPEB3OILJIO CAMBIE CMEJBIE
oxugaHuA. KOHTYpbl HEKOTOPBIX OTBETOB HA BOIIPO-
Cbl, IIOPOX/JAEMBIE B PAMKAX JOMECTUKALIMOHHOI'O
9KCIIEPUMEHTA, HAYNHAIOT (POPMHUPOBATHCA, U MBI 34-
TPOHEM UX JIAJIEE.

JBa KPpUTUYECKU BAXKHBIX (DEHOMEHA B IIPOILIEC-
CaxX pa3BUTUSA OPTAHU3MOB OBLIU OTKPBITHL I'€HETU-
KOI yxe 6€3 MaJoro croneTue Hazaj. OJUH U3 HUX
[IOJIYYMJI HA3BAHUE <«IUICHOTPOIUA», T.€. MHOXKECT-
BEHHOE JAEUCTBUE I'€HA. DTO O3HAYAET, YTO OJUH I'€H
MOJKET BJIUATH Hd PA3BUTHUE HECKOJIBKUX IIPU3HAKOB,
IIYCTh U KAKYUIUXCS HE CBA3AHHBIMU JIPYL C APYTOM.
COBpPEMEHHAS I'€HETUKA 3HAYUTEIBHO NIPUOIU3UIA
HAC K IOHUMAHHIO MOJIEKYIAPHON U KJIETOYHOU OC-
HOB IIeHOTpOnUU. OrpOMHOE KOJIUYECTBO I'€HHBIX
1 OEJIKOBBIX B3AMMOJEUCTBUU MOXKHO ONHCATh KaK
CETb, B KOTOPOM KAXKIBIM I'€H WIN OCJIOK IPEACTAB-
JICH Y3JIOM, CBSI3AHHBIM C JIDYIMMU I'€HAMU UJIU O€JI-
KaMu. HekoTophle y3/bl UMEIOT HEOOAbION HA60D
CBA3€EM, TOI/lda KaK Apyrue 061aJaloT OOIIHPHBIMU
CBA3SIMU U MOTYT BJIUATbL HA MHOTOYUCJIEHHBIE MOJIE-
KyJIAPDHBIE U KIETOYHBIE NPOLECCH. BhIABIEHUE Ta-
KHUX KPYHHBIX Y3J10B B3aUMOJENCTBUNA ITOMOKET BBI-

ACHUTD, KAKUE MOJIEKYJIAPHBIE MEXAHU3MBI JIEKAT
B OCHOBE CTOJIb KOMIUIEKCHOI'O 3BOJIOLIMOHHOI'O CO-
ObITUSA, KAK JoMecTHUKauA. OJUH U3 HOJOOHBIX
«BJIMATEIIbHBIX> Y3JI0B PACCMOTPEH pajnee. Ipyrou
(penHomeH — monurenusd, T.e. GOPMUPOBAHUE MPAK-
TUYECKHU JI000TO (PEHOTUIIMYECKOTO NPU3HAKA O]
EHUCTBUEM MHOTHX I'€HOB.

06a 3Tn peHOMEHA, INIEUOTPONNA U MOJUTEHUS,
BHOCAT 3dAMETHBIN BKJIAJ B CIIY4AMHOCTb IIPOLIECCOB
pasBuThd. Takas CIy4aliHOCTD, Ka3aJ10Ch Obl, FTEHETHU-
YECKU CTPOTO AETEPMUHUPOBAHHBIX COOBITUI CBOU-
CTBEHHA HE TOJBKO HHAMBUAYAIBHOMY DPA3BUTHIO,
HO U 3BOJIIOLIMOHHBIM IIpoleccaM [4]. Xopouo u3se-
CTHO, 4TO OTOOpP B IPUPOJE U OTOOP IO MOBEJCHUIO
B XOJl€ AOMECTUKALUOHHOI'O IKCIIEPUMEHTA IIPOUC-
XOJAT 10 (peHOoTUny. [ITOCKOJIBKY €ro CBA3b C TEHOTH-
IIOM HE JKECTKAA, 32 CXOXKUMU (PEHOTUIIAMU COBCEM
HE 00A34TENBHO CTOAT OJUHAKOBBIE I€HOTHUIIBI. [O-
3TOMY HE CTOUT YJUBJIATHCS, YTO HAOOPBI IPU3HAKOB,
[IPUOOPETEHHBIX PA3HBIMU BUAAMU JOMECTULIHUPO-
BAHHBIX MJICKOIIUTAIOIMUX, COBIALAIOT HE IIOJHO-
crpi0. CKOpee ClefiyeT MOPaXaTbCd MHOI'OYUC/ICH-
HBIM COBNAAEHUAM. ECTb HEUTO, 4TO BBOAUT PA3HbIE
JIOMECTUIIUPYEMBIEC BU/Ibl B HEKUI OOLNUI KAHAJ 3BO-
JIOIMOHHBIX NPEOOPA3ZOBAHUN, KAK HEPEAKO BBIPA-
JKaJI 3Ty MBICJIb caM JJK.

[ToBejeHue, OYAYYU HUCKIIOYUTENBHO KOMILIEKC-
HBIM TIPU3HAKOM, (POPMUPYETCA KAK PE3YIBTUPYIO-
masg B3AUMOJEUCTBUUA PA3JMYHBIX KOMIIOHEHT HEV-
POTOPMOHAJIBHON CUCTEMBI U CUI'HAJIOB, IMOCTYIAIO-
UX U3 BHENIHEN Cpefbl. bensaes moHuMan 3To U ak-
TUBHO IIPUIJIAIIAI K COTPYJHUYECTBY SHAOKPHUHOJIO-
I'OB U HEHUPO3HAOKPUHOJOIOB. biarogapsa emy Tpu
1260paTOPUN TAKOTO NPO(UIs NPUCOECJUHUIUCE
K pacrymemy HMIul. MHTEpECHBIE PE3YNBTATHL, JE-
MOHCTPHUPYIOMIHUE Y AOMECTUIIUPYEMBIX >KUBOTHBIX
3HAYUTCJIbHBIC M3MCHCHUA B FI/IHOTHHHMO-FI/IHO(pH-
34PHO-HA/JIIOYEYHUKOBON CUCTEME, CEPOTOHUHO-
BOI, HOPAJPEHAIUHOBON U JONAMHUHOBON HEUPO-
TPAHCMUTTEPHBIX U B JPYTUX HEUPOTOPMOHATbHBIX
CUCTEMAX, HAYAIHU MIyOIUKOBATBHCA € 1970-X IT. B ps-
JI€ CIIy4a€B MPOCIEKEHO HAPACTAHUE PAIUYUNA MEXK-
Ay ,E[OMCCTHLIprCMbIMI/I u KOHTpO)IbeIMI/I KUBOTHBI-
MU B XOJ€ 3KcnepumeHTa. CylecTByeT OOImHUpHas
JIUTEPATYPA, B KOTOPOU [ETAAbHO AHAIUZUPYIOTCA
POUCXO/SIIIUE [OPMOHATbHBIC U3MEHEHUS [5, 06].
Cpeau MHOTUX U3YYEHHBIX KOMIIOHEHT 3TUX CUCTEM
CIEAYET OTMETUTh BO3HMKHOBEHHUE B INPOILECCE JIO-
MECTUKALUU YOEAUTENbHBIX IPEOOPA30BAHUN B yPO-
BHE AKTUBHOCTU PA3HBIX TOPMOHOB ¥ OGUOJOIHYECKU
AKTUBHBIX MOJIEKYJI, BKJIIIOYAs KOPTU30J, CEPOTOHUH,
APEHAINH, HOPALPEHAIUH, IPOOIUOMEIAHOKOP-
THUH, B-3HJOP(PUH, AJPEHOKOPTUKOTPOIHBIN TOp-
MOH H Jp. [2].

YpespbpiuaiiHag CI0XHOCTb CUCTEMBI, BOBJIEKAE-
MOI B OT6OP 11O IOBEACHUIO, OCIOXHACT OOHAPYXKE-
HHUE KOMIIOHEHT, I'€HETHUYECKOE Pa3HOOOpa3ue Ko-
TOPBIX MOTJIO UTPaTh HANOOJIEE BAXKHYIO POJIb HA Ca-
MBIX PAHHHUX 3TaNax AoMecTukauuu. Ha momoms
YYEHBIM NPUILIA METOABI TEHOMHOTO AHAIN34, KO-
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TOPBIE OBLIN YCIEIHO UCIIOAb30BAHBI IPU UCCIENO-

BAHUAX COGAKH U JPYTUX MJIEKONUTAIOMUX. TpyT

C KOJUIEI'dMH AKTUBHO COTPYJHUYAET C BEAYIIUMU

1260paTOPUAMHU MUPA. BBIIN NOCTPOEHH FEHETHUYE-

CKHE KAPTHl JIUCUIBI U BBIPOBHEHBI OTHOCUTEIBHO

MOJIOOHBIX KAPT COOAKHU, UTO CHOCOOCTBOBAJIO 3HA-

YUTETbHOMY PACIIUPEHHUIO AHATUTUIECKUX BO3MOXK-

Hocred [7]. OfHa U3 3a1a4 COCTOUT B KAPTUPOBAHUU

TaK HA3bIBAEMBIX JIOKYCOB KOJIMYECTBEHHBIX [IPU3HA-

xoB (JIKIT), mnu QTL (Quantitative Trait Loci), xoro-

pBlE BHOCAT 3HAYMMBIA BKJIaJ B (POPMUPOBAHUE
§ CJIOKHBIX IPU3HAKOB, HAIPUMED KYMYJIATUBHBIX, T.€.

NIPEACTABAAIOMUX COO0M KOPPENATH HECKOJIbKUX
g\xonnquTBeHHHx [IPU3HAKOB, UJIU OCOOEHHOCTEN

nosegeHud. IlepBuyHag Leab TAKOI'O KAPTUPOBA-
w HHUS — OOHAPYKEHUE XPOMOCOMHBIX Y4aCTKOB, OKa-

3BIBAIOMUX CTATUCTUYECKU AOCTOBEPHOE BIUAHUE
Ha (OPMUPOBAHUE M3YYAEMBIX NPU3HAKOB. B pam-
KaX 00CYyXaeMOU pabOThl UMEIOTCS B BUJYy IIPU3HA-
KU, UTPAIOIUE LEHTPAIBHYIO POJIb B XOJ€ OJOMAll-
HUBAHUA. JIBa TAKUX JOKyCa ObUIM HUJEHTU(DULUPO-
BAHBI HA 12-11 XpomMocoMe Tucul (KOTopas COOTBET-
CTBYET 5-H XpOMOCOME COOaKu), U 004 CBI3AHBI
C JOMECTUKAIITMOHHBIM NOBejgeHneM. OJUH U3 HUX
OKa34JICA OPTOJIOTUYHBIM COOTBETCTBYIONEMY JTOKY-
Cy y COOAKH, KOTOPBIN TAKXKE BOBJICUECH B IIPOLECC
OJlOMAIIHUBAHUA [8].

[TOHATHO, YTO JUCHUIB, U3HAYAJIBHO OTOOPAH-
HbIE U1 3KCIIEPUMEHTA, HEB3UPAd HA COOTBETCTBUE
KPUTEPHUAM OTOOPA IO MOBEJEHUIO, MOTJIM UMETD HE
BCErAd COBMAAAIONME T€HOTUIIL. BO3MOXHO, IO-
3TOMY PAa3JUYHBIE CEJICKIMOHHBIC JUHUU B IIpEJe-
JIaX JOMECTULUPYEMOU MONYJIALUU OTAUYAIUCH 110
IIOBEAEHYECKUM IIPU3HAKAM. [J€TAIbHOE UCCIEN0BA-
HUE TAKOI'0 3TOJIOIMYECKOTO JOMECTUKALUOHHOIO
Pa3zHOO6PA3UA U TEHETUUECKOE KAPTUPOBAHUE BJIU-
gomux Ha Hero JIKII mokasaau, 4To MHOI'UE U3y4d-
€MBI€ [TIOBEJAECHYECKUE IIPU3HAKHY, 4 TAKXKE UX KOppe-
JIUPOBAHHBIE TPYIIIBI KAPTUPYIOTCA B OJJHU U TE€ XKE
T€HOMHBIE PaliOHBL. BCEro GbUIO BBIABIEHO BOCEMb
JocrosepHblx min sepoAaTHeX JIKII, pacnonoxeH-
HBIX HA HECKOJBbKUX XpoMocoMax [9]. Ia JIKII, 06-
HAPYKEHHBIE Y JIMCUL], COBIAJAIOT C XPOMOCOMHBI-
MU y4aCTKAMH, BOBJIEYCHHBIMU B JOMECTHUKALIUIO
y CO6aK, YTO CJIEJYET PACCMATPUBATH KaK MOKA34a-
TEJIb CXOACTBA JOMECTUKALMOHHBIX IIPOLECCOB
y 3TUX ABYX BUAOB. OOHAPYKEHNUE I€HOMHBIX Pai-
OHOB, OK43BIBAIONIUX CYMECTBEHHOE BIHAHHUE HA
M3y4d€MBbIE€ NPU3HAKU, OTKPBIBAET BO3MOXKXHOCTU
JJI CIEAYIOMUX [UKJIOB paboT, BKIIOYAS CEKBCHU-
pOBaHUE OIPEACIECHHBIX IIOCJIELOBATENbHOCTEN
JHK, uX CpaBHUTENbHBIN aHAIU3, TOUCK HU3MEHE-
Hul B cTpykrype JHK u BpiACHEHME UX (DYHKIIHO-
HaJIbHOT'O 3HAYEHUA, MHTETPUPOBAHUE BHOBb IOJIY-
YCHHBIX 3HAHUIN B CYIECTBYIOUIYIO CUCTEMY IIPEJ-
CTABJICHUN O MOJIEKYJISPHBIX U KJIETOUYHBIX B3aUMO-
JENUCTBUAX U T.J. Bce 3TO paer Hajexay Ha yCIEI-
HO€ IPOAOJDKEHUE JOMECTUKALNOHHBIX UCCIEN0BA-
HHU!Y, a4 3HAYUT, HA TPOJO/LKEHUE PAOOT, HHUITUUPO-
BAHHBIX bensgeBrim.

Komnnekc oKcMTOUMH — peuenTop
OKCUTOLMHA

OT6upas )KUBOTHOE 110 OJJHOMY NPHU3HAKY, MBI a4BTO-
MaTUYECKU OTOMPAEM pPa3HOOOpPA3UE IO BCEM OC-
TAJIbHBIM I'€HaM. DTOT HE3BIOJEMBIN (PAKT ObLT IOJI-
TBEPXK/EH dHAJIN30M TPAHCKPUIIIIMOHHONU aKTUBHOC-
TU I'€HOB, pA00TAOIUX B IPEPPOHTAIBHOI KOPE I'O-
JIOBHOT'O MO3ra JUCUL. AKTUBHOCTb OKOJO 100 u3
HUX Y KMBOTHBIX C PyYHBIM M arPECCUBHBIM IOBEJE-
HUEM OTIMYaNaCh BABOE U Gosbiie [10]. TTIoHATHO,
YTO JAJEKO HE BCE I'€HBI, KOTOPBIE JEMOHCTPUPYIOT
(PYHKIMOHAJIbHBIE U3MEHEHUA, UMEIOT HEMOCPE/CT-
BCHHOE OTHOIIEHME K MOMCKAM OJHOTO HJIU HE-
CKOJIBKMX I'€HOB, HanbOoJee CyIEeCTBEHHBIX I Ipe-
06pa30BaHUA NOBEJEHUA U TPAHCHOPMALIUU OHTO-
renesa. HakonneHue MONEKYIAPHBIX JaHHBIX, KACAI0-
MUXCA JOMECTUKAIUU COOAKH, BECbMA IOJIE3HO A
IIOMCKOB I'€HOB, KOTOPBIE UTPAIOT OCOOYIO POJIb B J10-
MECTUKALUU JIMCHLL, TAK YTO 06€ MOJIEIN COJIEUCTBY-
10T APYT Apyry. OCOOEHHO LENECOOOPA3HBIM IIPEJ-
CTABJIAETCA NMOUCK T'€HOB WMJIN OEJIKOB, UMEIOUUX
60JIBIIOE KOJUYECTBO PA3UYHBIX CBA3EH, KDUTUYEC-
KM BAXXHBIX JUII MHOTHUX IIPOLECCOB PA3BUTUA U KU3-
HeJEeATENbHOCTH.

PaccMOTpUM B Ka4ECTBE APKOI'O NPpUMEPA HEJJAB-
Hee uccnepopanue rena OXTR y cobak [11, 12]. On
KOJUPYET O€NOK, (PYHKIHOHUPYIOMHUI B KAauyeCTBE
penenTopa g TOPMOHA U HEMPONENTH/A OKCUTO-
nuHa (OXT). OKCUTOLMH, COCTOAIUI BCETO U3 JIEBS-
T AMUHOKHCJIOTHBIX OCTATKOB, CBA3BIBAETCA C pe-
nenropom okcuronuna (OXTR) — KpynHOH G€IKO-
BOII MOJIEKYIOU (389 aMHUHOKUC/IOT), BCTPOCHHON
B KJIETOYHYIO MEMODPAHY, — U AKTUBUPYET €r0. DTO,
B CBOIO OYEPEND, BEAET K AKTUBAIIUN TAK HA3BIBAEMO-
ro G-6€yKa, KOTOPBIN 3aIyCKAET LENb MOJIEKYJIAD-
HBIX PEAKIIMHI BHYTPU KIETKU. M3ydyeHue MOJIEKyIAp-
Horo nojauMopdusma reva OX7TR BBISIBUIO HE TOJIbKO
3HAUUTENbHBIE PA3IUYMUSA MEXKIY MOPOAAMH COOAK
U BOJIKOM, HO M IPUBEJIO K OOHAPYKEHUIO AJITIENEH,
KOTOpBIE HAWJEHBI TOJBKO y cOOak. Mcxond U3 To-
ro, 4TO OJHA M3 BA’KHBIX XAPAKTEPUCTUK KOMILIEK-
ca OXT-OXTR — MOAy/IALUSA IOBEJCHUS KUBOTHBIX,
BKJIIOYAsl COLMAIbHOE IOBEAEHUE, YCTOHYUBOCTD
K CTPECCY, IPUBA3AHHOCTb U KOTHUTHUBHBIE (DYHKIINH,
OBUIO BBICKA3aHO NMPEATOIOKEHNE O €TI0 CYIECTBEH-
HOM POJIA B JOMECTUKAMOHHOM IIPOIIECCE U OCOOEH-
HO B OTOOpE HA NPEANOYTUTEIbHBIE UI1 YETOBEKA
TEMIIEPAMEHT U COLMAJIBHOE MOBEJEHUE. DTA TUIIOTE-
32 MOJAKpEINIeHA JaHHBIMU 06 3kcnpeccuu OXTR
B PA3JMYHBIX CTPYKTYPAX I'OJOBHOrO Mo3ra [12]. ITo-
nuMoppusM Mo reny okcurouuHa (OXT) B 4enose-
YECKUX NONYIALUAX KOPPEIUPYET C PAZIUIUAMU
B CKJIOHHOCTH K COIEPEXUBAHUIO U B PEAKIIUU HA
CTPECC, Y4TO MNPEJACTABIAECT MOTECHUUAIBHBIA OOBEKT
JUISL UCCIIEIOBAHUS Y IOMECTULIUPYEMBIX JTUCHULL. BHU-
MaHue K Komiuiekcy OXT-OXTR mpuMeHUTENbHO
K IpO6aeMe ONOMAIIHUBAHUA PACTET 11O MEPE PACIIN-
pPEHUA 3HAHHUI O €ro MOJU(PYHKIMOHATbHOCTH [13].
XOTSl IKCIEPUMEHTANbHBIE JAHHBIE IO KOMIUIEKCY
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OXT-OXTR B npouecce oréopa JIUCHUL] IO IOBEJE-
HUIO IIOKA OTCYTCTBYIOT, HAJIMYUE OOUIbHON NH(POP-
MalUu Jad JPYIUX BUJOB MJIEKONMUTAIOMIUX, B TOM
4YHCJIE U1 YENIOBEKA U COOAKH, JENAIOT IPEAIONIOXKE-
HUE O CYIECTBEHHOU POJIM 3TOI'O KOMIUIEKCA B JOME-
CTUKAIIUH JIMCHUIL BIIOJHE BEPOATHBIM.

Kak y»ke 6bIJ1I0 OTMEYEHO, U3MEHEHUA B CE30HHOC-
TU PA3MHOKEHUA Y JIUCULL C PYYHBIM IIOBEJAECHUEM [IO-
CTATOYHO OBICTPO CTAJNU MPOSBIATLCI B XOJI€ CEIEK-
[MUOHHOTO IpoIecca. Jpyroe TUNUYHOEC HU3MEHE-
HUE — IPEXAEBPEMEHHbIE BHECE30HHBIEC JIMHBKU.
[Toxoxe, Y 3TUX KUBOTHBIX HEKOTOPBIM OOPA30OM H3-
MEHUJIACHh PEAKIUA HA CE30HHBIE (POTONEPUOANYEC-
KHUE YCJIOBUA. DBOIIOLUS OOJbIIMHCTBA BUAOB IIPOXO-
QWA TIPU PErYAAPHON CMEHE AHEBHOM U HOYHOU
(as. Becaeacrsue TAKUX BO3AEUCTBUIT C(POPMUPOBA-
JIACh CJIOKHAA LMPKAJHAA CUCTEMA, KOTOpAsA y MJE-
KONUTAIOMUX COCTOUT M3 IEHTPAIBHOIO PETYIATO-
pa, HAXOJAMIETOCA B CYIIPAXUA3MATUIECKOM A/IPE TU-
[IOTAJAAMYC4, U JIOKAJIBHBIX OCLULIATOPOB («4aCOB»),
PACIIONIOKEHHBIX BO MHOTUX KJIETKAX T€AA U 001a1a-
IOIUX 3HAYUTEIbHON aBTOHOMHOCTBIO. CylIpaxuas-
MATHUYECKOE AAPO NOCTOAHHO AAANTUPYETCA K CE30H-
HO MEHAIOMEMYCA (DOTONEPUOAY U CUHXPOHUZUPYET
nepudeprudeCcKrue 4acol, UCIOJIb3ysd MHOTOYUCIEH-
HBIE CTUMY/JIBL

[ToacTporKa pUTMd PEIPOAYKTUBHOU AKTUBHOC-
TH y CAMOK MJICKOIIUTAIOMUX K MEHAKIMUMCI YCJIO-
BUAM 3dBUCUT OT MHOTUX (PAKTOPOB, /IBd U3 KOTOPBIX
HMEIOT 0CO00€ 3HaueHUE. [IepBrIl — 3CTPOre€HHAA
CUCTEMA C OTPULATEIBHOU OOPATHON CBA3BIO, CO-
NIPSIKEHHASA C CO3PEBAHUEM OOLIUTOB U MOCIE YO U -
MU CTAJQUAMHU PEHPOAYKTUBHOI'O IIponecca. Bro-
POl — LEHTPAJIbHBIC LUPKAJHBIE 4YdCbl, KOTOPLIE
OKA3bIBAIOT BAUAHUE HA BCE IIEPU-
(eprueckue, JTOKATU3OBAHHBIE
B Pa3HBIX KOMIIOHEHTAX PENpO-
JYKTUBHOI CUCTEMBL. 3/1€Ch HEOO-
XOJUMO OTMETUTD, YTO CYLIECTBY-
I0T IPAMBIE MOJIEKY/IAPHBIC B3AU-
mogencteus OXTR ¢ acrpo-
TE€HAMHU U O-PELENTOPAMH 3CTPO-
I€HOB. 3HAYUTEIbHbIE U3MEHEHUA

[Tpeacrasienne, COIMACHO KOTOPOMY KOMILIEKC
OKCHUTOIIMHA U €T'0 PEIENITOPA MOT' OKA34ThCs BAKHBIM @
y3710M MOJIEKYIAPHBIX B3AUMO/ICCTBUN B paCCMaTPU- \3
BA€MOM IIPOLIECCE, HE JIMIIEHO OCHOBAHUM [15, 16 Q
COBEPHIEHHO OYEBU/HO, YTO B MOIIHOM npeo6paso—
BAHUU LIEJIOT0 pAgAa OA30BBIX CHUCTEM PA3BUTHA §
U (PYHKIIMOHUPOBAHUA OPTAHU3MOB, IPOUCXOAAIEM
MIPU 3KCIEPUMEHTAIBHOM JJOMECTUKAIINH, 33]1CHCTBO- ?
BAHO MHOXECTBO [JPYIUX T'€HOB U OEJIKOB. O,ZIHHKO
NPUBJIEKATENBHOCTb KOMILIekca OXT-OXTR 3axnoua-
€TCA B TOM, UTO T€HETUYECKHUE U3MEHEHUSA B HEM MOT-
JIX BO3JJEMCTBOBATh HA HA60P IPU3HAKOB, IPEOOPA30-
BAHME KOTOPBIX HAYAJOCh HA CAMBIX PAHHHUX ITAINAX
oT6Opa 10 NOBEACHUIO. DTOT HAOOP BKIIOYAECT B CEOs
conuanbHble (POPMBI IMOBEJCHUS, YCTOfI‘II/IBOCwa
K 3MOLMOHAIBHOMY CTPECCY, BHECE30HHYIO AKTHUBA-
LIUIO PENPOJYKTUBHOU (DYHKIIUU M JTUHbKU, U3MEHE- 8
HHUA NMUTMEHTALUU U POCTOBBIX XAPAKTEPUCTHK. Or-
POMHOE KOJIUYECTBO MH(MOPMALUU, HAKOIUIEHHON B
JIOMECTUKAITMOHHBIX HCCJIEJOBAHUAX, MO3BOIUT CO
BpEMEHEM KPUTUYECKU NPOAHAIUUPOBATH POJIb
koMmmiekca OXT-OXTR u €ro BO3MOXXKHOU IT'€HETUYEC-
KO M3MEHYUBOCTH B IPOIECCE JOMECTUKAIIIH.

Xopomo u3BecTHo, 4To OXTR aKTUBHO CUHTE3U-
pyeTrcd B TKAHAX MATKU W IUIAIEHTHL. MEHbIIE JaH-
HBIX ONYOGJIMKOBAHO O CHUHTE3€ 3TOTO PEIENnTOpa
B XOJi¢ 3MOPUOHATBHOIO PA3BUTHUSA MJIEKOIHUTAIO-
mux. Tem nHe menee npucyrcrsue OXTR ob6Hapyxe-
HO HA4 BCEX PAHHUX CTAAUAX BIIOTH JO UMIIJIAHTA-
MU, A4 TAKKE Y HOBOPOXKJEHHBIX MJIEKOMUTAIOMUX.
Tak, OKCUTOIIMH, NPOU3BOJAUMBIN B CTEHKE MATKH,
WUTPAET BAXKHYIO POJIb NPU HUMIUIAHTAIUU 3MOpPHO-
HOB. Cpeiu APYIUX OCOOEHHOCTEN CJIEAYET YIOMS-
HYTb METHJIMPOBAHUE HEKOTOPHIX pparmeHToB JHK

counanbHoe,
3MOUWOHaNbHO-NO3NTUBHOE NOBegeHne

YPOBHS 3CTPOTEHOB Y JJIOMECTHUITU-
PYEMBIX JIMCHI] MTO3BOJTWIHN TIPE]-
MOJIOKUTD, 9YTO TAK CO3/ACTCS IH-

CTPECCOYCTOIFI"IHBOCTb

aAPEeHOKOPTYKOTPOMHbIA FOPMOH,
KOpTM3O0N

(o

AOKPUHHAA OCHOBA /11 BHCCC30H-

HOW AKTUBALIUU PENPOSYKTUBHOM
¢pyukuuum y camox [14]. Eciu y go-
MECTHUIIMPYEMBIX JTHUCHI], TOTOO6HO

nUurMmeHTauua

MENAHOLMTCTUMYNMPYIOLLLAFA FOPMOH,
MenaHOKOPTUHOBLIA peuenTop 1 Tvna

poct
rOpMOH pocTa

cobakaM, IEeUCTBUTEIbHO BO3HUK-

71 1 OBUIM OTOOPAHBEI HEOOBIUHEIE
ajienbHble BApUAaHTH reHa OXTR,

CE30H pa3MHOXeHUs
hONMKYNOCTUMYNAPYIOLLMIA TOPMOH

BHeCe30HHasa NUHbKa
THPEOTPONHBIA FOPMOH

JOIYIIEHUE 00 UX BO3MOKHOU CHU-
HEPIUU C U3MEHEHHBIM YDOBHEM
3CTPOreHOB M, CJIENLOBATENBHO,
006 YCHUJIEHUU BHECE30HHOI AKTHU-
BALIMU PENPOJAYKTUBHON (DPYHK-
UM Y CAMOK KaXKETCA BIIOJIHE
IIPAB/JOTIOLOOHBIM.

Komnnekc okcutoumH — peuentop okcutoumHa (OXT-OXTR) oka3sbiBaeT pa3Hoobpas-
HOE BIMSHME HA MHOTUE NPOLECCHl Y MAEKONUTAOWMX, B TOM YUCIE U Ha T€, KOTOpble
0COOEHHO NOABEPKEHBI U3MEHEHUAM B X0f€e foMecTuKauum [15, 16]. CUHUMU NUHK-
AMU NOKa3aHO CTUMYNMpYloLLee LeACTBNE, KpaCHbIMU — NoAaBAsoLLee.
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resa OXTR, 0o6HAPYXEHHBIX B KJIETKAX TOJIOBHOTO
Mo3ra. Takue anureHeTnyecKkue MoAMQPUKaI U1 BJIU-
A10T Ha cuHTE3 6€nKa OXTR, 4TO KPUTUYECKHU BAKHO
a1 3(OEKTUBHOTO JAENUCTBUS OKCUTOIMHA. BrICO-
KUU YPOBEHDb METUIUPOBAHUA OXTR aCCOLUUPYET-
CA C NMOBBIIEHHON HENMPOHHOU PEAKIMEN U COOT-
BETCTBYIOIMMU M3MEHEHUAMHU B COIIMATBHOM BOC-
ﬁ NPUATAU U TIPOLECCUPOBAHUN dMO N [17].

§ deHoTMNNYECKME HOBLIECTBA

y Pamee 6BUIO YIIOMAHYTO, YTO B XOJA€E NOMECTUKALUHU
g\y JINCHUL] HAYAIU MOSABIATHCA PA3JUYHBIE (DEHOTUIIN-
YeCcKkue HOBIIECTBA. Cpeiu HUX 0COB0E MECTO 3aHU-
w MaeT crieuu@uuecKas nerocTb, OJAyYUBINAg HA3BAHUE
«3BE3[04YKd»>, APKOE IPOABJIECHUE KOTOPOU HE BCTPEUa-
erca y aukux anculy [18]. OHAKO ITOXOXHE NMETOCTU
OYE€HDb XAPAKTEPHBI JIIA MHOTUX JOMECTULIMPOBAHHBIX
BU/IOB. DTOT (PEHOTHUII OIPEJECIACTCA JOMUHAHTHBIM
AyTOCOMHBIM ajuiesieM S. acToTa MogBIeHus de novo
JIUCUL] C TAKUM (DEHOTUIIOM B JOMECTULIUPYEMOU TO-
nyaanuy npesbicuia 107 B TO BpeMs KaK B KOHTPOJIb-
HBIX NONYJAIUAX OH4 Ob1a B 10—-100 pa3 HuXe, 4 UH-
TEHCUBHOCTD BBIPAKEHUA 3TOTO (PEHOTUIA (IKCIIPEC-
CUBHOCTD) OblIa MUHUMAAbHOW. CPAaBHEHUE HECKOIIb-
KUX HE3aBUCUMO BO3ZHUKUIMX I'€HEAJOIMYCCKUX JIHU-
HUH C 3TUM I[IPU3HAKOM IIOKA3aJI0, YTO OHU CYIILECT-
BEHHO PA3JIMYAIOTCA. Y YaCTU TAKUX JIMHUN HACJIELO-
BAHHUE OCYHIECTBIAIOCH JOCTATOYHO OIU3KO K MEHJIE-
JIEBCKUM OKWUJAHUAM, B IPYTUX HAGIIOAANACH PE3KAA
HEXBATKA IIOTOMKOB CO «3BE3/10UKOM». YacToTa PeHOo-
TUIHNYECKOTO MPOSBACHUS aJI1es S OblIA JOCTOBEPHO
[IOBBIIEHA B IIOTOMCTBE MaTEPEN C XOPOIIO PaA3BU-
TBIM JIOMECTHUKAIIUOHHBIM MOBEAEHUEM; NPOTUBOIO-
JIO’KHBIE PE3YIBTATBl OOHAPYXKEHBI Y CAMOK, HE IOJ-
BEPTABUIMXCA CEJEKIMHU IO MOBEACHUIO. [OMO3UTOTEI
(88) obnmaganu paHee HE U3BECTHBIM (PEHOTHUIIOM,
IIPUYEM 3TO KACAETCHA HE TOJBKO OKPACKU, HO U MHO-
T'UX JPYIUX IPU3HAKOB, BKJIIOYAA IVIYXOTY U APYTUE
MOBPEXAECHUA BHYTPEHHETO yX4, KPUNTOPXU3M (He-
OIyIIEHNE CEMEHHHUKA B MOIIOHKY) Y CAMIIOB, T€TEPO-
XPOMUIO PaJyKHOU OOOJOYKM I71a3. [Ipu CKpemusa-
HUU TE€TEPO3UTOT B MOTOMCTBE HAGJIIOANACh JOCTO-
BEpHO OOJIEE HU3KAS, UEM OKUAEMAS, YACTOTA TOMO-
3UTOT. DTO HE MOXKET OBITh OOBSCHCHO HU HU30Upa-
TEAbHON THUOENBIO T'AMET, 3UTOT WIHW 3MOPUOHOB,
HH TPAHCTPECCUEN (DEHOTUIIOB I'OMO- U I'€TEPO3UTOT.
Bcst COBOKYIHOCTh OOHAPYKEHHBIX (PAKTOB BbI3bIBAJIA
HEMAJIO BOIIPOCOB U Obl1d ONIMCAHA B TEPMUHAX AKTHU-
BALJUM Y UHAKTUBALUU reHa S [18].
3a mpoueamue 1eCATUIETUS MOJIEKY/IAPHASA I'eHE-
THKAa OKPACKU MJEKONHUTAOMMUX HAKOMWIA OOJBIION
0OBEM JAHHBIX, KOTOPBIE UMEIOT HENOCPEACTBEHHOE
OTHOLIEHUE K paccMaTpuUBaeMOMy ciydalo. Cpejau
MHOI'MX I'€HOB, OK43bIBAIOUIUX BAUAHUE HA (POPMUPO-
BAHUE OKPACKH MJIEKOIIUTAIOMUX, MOXKHO YK434Th HA
JIBA XOPOIIO U3YYEHHBIX, U3MEHEHUSA B KOTOPBIX MOT-
71 OBl BBI3BATD MOABJIEHHUE (DEHOTUIIOB, XAPAKTEPHBIX
JUIs1 TEHOTHIIOB Ss U SS. O10 rensl KIT (peuenropa Tu-

pO3uMHKNHA3B) U MITF (TPaHCKPUIIIMOHHOTO (PAKTO-
pa, ACCOMUPOBAHHOIO C MEIaHOreHe30M). bensaes
C KOJJIETAMH, UM€A B CBOEM PACIOPSLKEHUU JIMCHIL
¢ Mmyranuamu reHa KI7T, IpoaeMOHCTPUPOBATIHN, YTO
3TU MyTAlMM HE aJIeNbHBI TreHy S. ClegoBaTenbHo,
red KIT nomxeH ObITh UCKIIOUYEH M3 YHCIAd BO3MOXK-
HBIX KaHAWJATOB. B TAKOM CJly4ae € JOCTATOYHO BBICO-
KOH BEPOSATHOCTBIO UIMEHHO JJOMUHAHTHBII aJIJIENb T'e-
Ha MITF onpejenser (PEHOTHUI «3Be3[04Ka>. COBEP-
MIEHHO OYEBUAHO, UTO HEOOXOJUMO 3HKCHEPUMEH-
TAJIBHOE MOJTBEPKJEHUE TAKOTO IPEANIOIOKEHUA.

Mcxoaa M3 4acTOT BO3HUKHOBEHHUA (DEHOTHUIIA
«3BE3/I0YKd> B JOMECTULIMPYEMOU TONYJIALUU U U3
OCOOEHHOCTEN HAC/IENOBAHNA, Bendges ¢ COTpyAHUKA-
MU IPHUILIN K BBIBOAY, YTO OOHAPYKEHHBIE (DAKTHI CJ1a-
60 COOTBETCTBYIOT CTAHAAPTHBIM NPEACTABICHUAM
O MYT4IJMOHHOM IPOILECCE U UTO IOMECTUKAITMOHHBIE
U3MEHEHUA UIPAIOT CYMIECTBEHHYIO, HO €I€ HE IIO-
3HAHHYIO POJIb. B 3TO¥ CBA3U OCOOBII UHTEPEC IPUOO-
peraeT HelaBHEE M3Y4YEHUE MOJUMOpP(PU3Ma IPOMO-
Topa rena MITF y cobak, umeromux nerocru [19]. He-
CKOJIBKO PAa3JIUYHBIX MOJUMOP(PU3MOB B NPOMOTOP-
Hou 3oHe MITF, cnoCOOHBIX BIMATbL HA aKTUBHOCTH
3TOrO T'€H4, BKIIOYAIOT BO3MOXKHYIO MHCEPLHIO MO-
6mnbHOrO 31emenTa SINE 1 pasHble BAPUAHTEI TOBTO-
POB — KaK OT/ENBbHBIX HYKJIECOTH/IOB, TAK U UX OJOKOB.
Kpome Toro, B OJHOM U3 3K30HOB MITF OOGHApYKEHA
jgenenusa AIUHON B 12 HykieoTupos. [IosydyeHHBIE
JAHHBIE TO3BONAIOT PACCMATPUBATD M3MEHUYHUBOCTD
6JIOYHON OPIraHU3ALUHU HYKIEOTUIHBIX IOBTOPOB KaK
OJIHY M3 CYIIECTBEHHBIX TOUYEK MPUIOKEHUS CENEKITUN
B XOJI¢ /JOMECTUKAIIMK U MOPOAOOOPA30BAHUA YV CO-
6ak, G1arofaps KOTOPOH aKTUBHOCTb JAHHOTO IpPO-
MOTOpa TPETEPIEBAET U3MEHEHUA. Y COOAK, UMEIO-
MUX CIIENU(PUIECKUE IETOCTH, AKTUBHOCTD IIPOMOTO-
pa MITF cuuxeHa. HeKOTOopble KOMOMHALIMU YIIOMS-
HYTBIX 3JIEMEHTOB, MTO-BU/INMOMY, OKa3bIBAIOT KOOIIE-
PaTUBHBIA 3(PMEKT HA AKTUBHOCTD IPOMOTOPA.

Takum 06pa3oM, B IPOILECCE JOMECTUKAIIUHU TTPO-
HUCXOJUT «COOPKA» HOBBIX AJUIENEN, 4 TOUHEE, T'AIIIO-
TUIOB. FIMEHHO IMO3TOMY ONHUCAHUE TAKUX COOBITUN
B PAMKAX KJIACCHUYECKOTO MYTALIMOHHOI'O IOAXOA4
HEaIeKBaTHO. He MCKII0YEHO, YTO HEUTO MOJ0OHOE
NPOUCXOJUT U C OOPA3OBAHUEM <«3BE30YEK» y JIU-
CUI], U TOJBKO 3KCIEPUMEHT CIOCOOGEH NPOBEPUTD
TAKYI0 BO3MOKHOCTB.

Tenepp camMoe BpeMsA CHOBA BEPHYTbCA K TE€HY
OXTR. Oka3piBaeTCs, Y COOAK, KOIIEK, MBIIIEH, YeIO-
BCKAa U ,/IpYFI/IX N3YYCHHDBIX MJIEKOIIUTAIOMNX TI'€HBbI
OXTR v MITF HAXOAATCA HA OJJHON XpoMocoMe. Y co-
6aK 310 20-1 XpOMOCOMA, 4 PACCTOAHUE MEXKIY ITU-
MM T'€HAMU CPABHUTEIBHO HEHOmbIOE. OUEBUIHO,
YTO TaKaA CUHTEHUA CPOPMHUPOBANTACH B JAIEKOM
3BONIOUMOHHOM MPOHLIOM, ITO3TOMY HPEANONONKE-
HHE O JOKAJIN3AIUHU 3TUX T€HOB HA OTHOU XPOMOCO-
Me€ Y JTUCHI] BBITJIAJIUT BIOJHE NIPABAOIOA06HO.

Kommeke OXT-OXTR o6HApYyXKEH HA PA3HBIX CTa-
JUAX PA3BUTHUSA U BO MHOTUX TKAHAX, BKJIIOUAS KOXY,
MIO3TOMY IPEATIONOKEHNUE O €TI0 BEPOATHOM BIUAHUU
Ha 6es0k MITF B pOpMUPOBAHNUU OKPACKU HE KAKETCS

OPHPOJA « NeG « 2017



FTEHETUKA

6ecrnouBeHHBIM. ECM KaKabIi U3
Byx reHoB (OXTR u MITF) o6naza-
€T TOJbKO JIBYMs aJUIEJISAMH,
TO B PE3YJIBTATE PEKOMOUHAIINOH-
HBIX COOBITHIT OXXM/JAETCA MOSBIIE-
HHME YETBIPEX TI'AIUIOTUIIOB, UMEIO-
MHUX HEPABHYIO BEPOATHOCTD MPO-
ABJIEHUSA NPU3HAKA <«3BE3T0YKA».
Tak Kak OH NPOSBIAETCS TOPA3Z0
4anle U UHTEHCUBHEE Y JOMECTU-
LUPOBAHHBIX JIUCHUL, MO-BUJUMO-
My, TAaIUIOTHIBL, KOTOPBIE COJEP-
Kat aienu OXTR, TUIUYHBIC IS
JOMECTUIIUPOBAHHBIX XKUBOTHBIX,
U MYTaHTHBIY auienb MITF, pe3ko
MOBBIIAIOT BEPOATHOCTb (PEHOTHU-
MUYECKOTO TMPOABIEHUA 3ITOTO
Npu3Haka. B ciayyae pexombuHa-
LIIMOHHOI'O MCYE3HOBEHUA TI'dILIO-
TUIIOB, HAUOOJIEE CIOCOOCTBYIO-
MUX OOPA3ZOBAHUIO «3BE3LOUKU»,
CIEYET OXKUAATh U UCYE3HOBEHUSA
MYTAaHTHOTO (peHoTHUna. Takas npocTenmas reHeTuye-
CKasl MOJIe/Ib CIOCOOHA ONMCATh paHee HEOOBICHU-
MBIE€ CTPAHHOCTH HACIENOBAHUA ITOTO IPU3HAKA
B JJOMECTUIIUPYEMOU MONYJIAIINK, OTMCYCHHBIC C€IIe
B paborax Bendesa u coTpyHUKOB [18]. Byaymue uc-
CIEIOBAHUSA MTOKAXKYT, TAK JIU IEUCTBUTEIBLHO OOCTOAT
JieNna, ¥, BO3MOXKHO, TIOATBEPJAT COOPKY «TOMECTHUKA-
LIMOHHBIX> TAIJIOTUIIOB U UX MOCIEAYIONMEE IBOTIOIH-
OHHOE 3aKPEIJIEHUE U TOMO3UTOTU3ALUIO.

QOpMUPOBAHUE HEOKPAIMEHHBIX MATEH HA HIEP-
CTU MJIEKONIUTAIONUX MNPOUCXOJUT U3-32 TOTO, UTO
BCJIEJICTBUE CHUKEHHOU AaKTUBHOCTU ONPE/ECIEHHBIX
I€HOB, B 4yacTHOCTU MITF, 3ama3apiBacT 1160 mpe-
KPAaIaeTCAa MUTPALUA MEJTAHOLIUTOB (KIETOK, IPOU3-
BOJAIIUX MUTMEHT MEJNAHUH). XOPOIIO M3BECTHO,
YTO AaKTUBHOCTb MHOTUX I'€HOB HAXOJUTCH 110/] BIUA-
HHUEM OCTAJIbHOTO '€HOMA U (PYHKIIMOHAIBHOU Cpe-
JbL. B 3TOM CBA3U UHTEPECHO OTMETUTD IIOHUKEHHYIO
KOHIIEHTPALUIO NPOTECTEPOHA U KOPTU30JI1A B KDOBU
y F€TEPO3UTOT S, HOCUTENEH (PEHOTUIIA «3BE3/JOUKA»,
4 TAKXKe IOHMXXEHHOE COJIEPKAHUE IIPOTECTEPOHA
B AMYHHUKAX OEPEMEHHBIX caMoOK. Hauboiee BBIpa-
JKEHHBIE N3MEHEHHUS TAKOTO THIIA OOHAPYKEHEL Y JIO-
MECTUIIMPYEMBIX XKMBOTHHIX [20].

MHTEPECHYIO MONBITKY OOBACHUTD KOMIIIEKC J10O-
MECTUKAIMOHHBIX U3MEHEHNI B PAMKAX €JUHOU I'i-
[IOTE3bl HEAABHO NpeAnpuHsaa A.Vunkusnc [21]. Co-
[JIACHO €TO T'MIIOTEe3€, TAK Ha3BIBAEMBIN JTOMECTHUKA-
LIMOHHBIA CUHJPOM CBA3aH C HAPYIICHUAMHU MUI'PA-
IUU KIETOK U3 HEPBHOTO BAJIMKA, PAHHEN CTaAUU
pasBuTUA 3MOPUOHA MJIEKONUTAIOIMHUX, 4YTO 0OycC-
JIOBJIEHO T€EHETUYECKUMHU NIPEOOPA3OBAHUAMHU, BO3-
HUKAIOIMKUMHU IIPU OTOOPE KUBOTHBIX HA CIIOKOMHOE
MOBEJICHUE IO OTHONIEHHUIO K YeJIOBEKY. MHOTHE J10-
MECTUKAIMOHHBbIE (PEHOMEHBI MOJYUaIOT JOCTATOU-
HO MPOCTOE U NMPABAONOAOOHOE OOBSICHEHHUE B PAM-
Kax npejuaraemoro moaxonaa. OJHAKO HEACHO,
OXBATBHIBAET M 3TA I'HIOTE3d BCE NMPUHIIUIHUAIBHO

’

7
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Pt

C bopucom JlbBoBuyem ActayposbiMm. 1969 r.

BAKHBIE ITPOIECCH B XO/I€ JOMECTUKAIMOHHBIX IIpe-
06pa30BAHUI.

VexkopAmoomeecs HAKOIJIEHUE MOJIEKYIAPHO-TeHe-
TUYECKUX, OHTOTEHETUYECKUX, HEHPOIHJOKPUHOIIO-
IMYECKUX U 3TOJOTMYECKUX JJAHHBIX B XO/I€ UCCTIENO-
BAHHMA JOMECTHKAIIMOHHOTO MPOIECCA Y JTUCHUIL, CO-
64K U IpPYTUX BUAOB NPUOIMKAET HAYKY K OOJIEE TIIy-
6OKOMY NMOHMUMAHHMIO 3TOTO HMHTEPECHEHUIIETO BME-
MIATENbCTBA YETOBEKA B 3BOJIOLMIO, T.€. K TO3HAHUIO
TOTO, K YEMY TAK I1€JICHANPABICHHO CTPEMUICS IMu-
Tpuit Koncranrunosny benges.

BmecTto anunora

B 3TOi1 KOPOTKOI CTATHE MBI KOCHYJINUCH TOJBKO OJI-
HOI'O 4CIEKTa HayuyHou gearenbHoctu JK.bensdesa.
OJHAKO NPU BCEN 3HAYUMOCTH MPOOIEMBI JOMECTH-
KaIJUHM B €TO TBOPUYECTBE CJIEJYET NOHUMATD, UTO €TO
BKJIAJ| B PA3BUTHE OTEYECTBEHHOM I'€HETUKU OBLI I'O-
pasgo 6onpmie. B 1959 r. MUHCTUTYT LIUTOJIOTUH U Te-
HETUKH pa3MEIaJcid B HEOOJNBIIOM KOJIHUYECTBE
APEHAYEMBIX TTOMEIIEHUI U HACUUTBHIBAI BCEIO He-
CKOJIBKO JIECATKOB COTPYAHHUKOB. HeCcMOTps Ha UX
9HTY3MA3M, BO3MOXKHOCTU I 3KCIEPUMEHTAIBHON
paboThl GBIIN BECBMA OI'PAHUYEHHEL, 4 BEPOATHOCTD
3aKPBITUA U PACHOPMUPOBAHUA, IO CYIECTBY, EAUH-
CTBEHHOT'O O(UIIMATBHOTO I€HETUYECKOTO yIpexK/ie-
nua Axagemuun Hayk CCCP He ncyesana C MOBECTKU
JIHA €IIe JOITUX HATH JIET. 32 UETBEPTh BEKA, B TEYE-
HHE KOTOPBIX BensgeB BO3IIABIAT UHCTUTYT, OH IIpe-
BPATUJICA B MOINHYIO HAYYHYIO OPTAHU3AIUIO, CIIO-
COOHYIO pabOTaTh B IHUPOKOM /IMAIIA30HE IT'€HETUYE-
CKHUX UCCJIEJJOBAHUI.

Bo3pox/eHHE T€HETUKU B CTPAHE MNPOUCXOAUIO
IO PAa3HBIM HANPABJIEHUAM, U BesgeB BHEC CBOIO JIEII-
Ty BO MHOTHE U3 HUX. BaxHenmen npodbaeMoit 6b1a
MOATOTOBKA HOBOT'O ITOKOJIEHUA T'€HETUKOB. CO31aHue
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Ha nneHapHom 3acepanuu XIV MexayHapoAHOro reHeTMYecKoro KoHrpecca. 1978 r.

B 1961 r. kKadpeIpbI 061Eit GUONOTUH, 4 3ATEM Ha €€ 0C-
HOBE Ka(eApBl TEHETUKU U IUTOJOTUHU B HEJJABHO Op-
FaHU30BAHHOM HOBOCHMOUPCKOM TOCYAAPCTBEHHOM
VHUBEPCUTETE OBbLIO BAXKHBIM COOBITHEM. Be3 3TOoro
nporpecc Ulul, kax u pa3BUTUE I'€HETUKU BO MHOTUX
IOPYTUX By3aX, OCOOEHHO BOCTOKA CTPAHBI, OBbLT OBl 3a-
TpyAHEH. bendeB BO3TMABWI KadeJpy U HNPUIOKUI
MHOTO YCUJIHI Il €€ YCIEMHON PAOOTHL

B 1965 1. 66T OPraHU30BAH MEPBBII U TOT/A CANH-
CTBEHHBIN B CTPAHE TEMATUUYECKUN HAYYHBIN JKyPHAIT
«feneruka», U 3aMECTUTEJIEM ITITABHOI'O PEAAKTOPA Ha-
3Ha4uIu bensgesa. B TOM ke rogy 1o MHULMATUBE AC-
TAaypoBa OBIJIO CO3[4aHO BCecoo3Hoe 06mecTBO TeHe-
TUKOB U cenekuuonepos (BOIuC), koTtopomy, K Or-
POMHO¥M PaJOCTU MHOTHX, IPUCBOUIN UM BEIUKOTO
reHeruka H.JM.Basunosa. benses Obu1 n3bpaH BuUlle-
npesuzeaTom BOTuC. B 1968 r. 611 co3an HayaHsii
COBET IO NPo6JIeMaM I'€HETUKU U CeleKuuu npu AH
CCCP, 6ecCMEHHBIM NPEJCEATENEM KOTOPOro besies
OCTABAJICA 4O caMOou cmepTu. OTPOMHOE KOJIHUYECTBO
32744, CTOAMMUX IE€pPe]] TEHETUKOM, TpeboBaIo
IIOCTOAHHOTO BHUMAHUA. Hay4Hasa 1 HAyYHO-OPraHu-
3aIlMOHHAsa paboTa bBensea OGbuIa BHICOKO OlICHEHA,
xorza B 1972 r. ero nsbpanu akageMuxkoM. IIporpecc
B PA3BUTUU I'€HETUKU B CTPAHE OBLI OUEBUIEH.

B 1973 r. Ha XIII MeXayHapOAHOM I'€HETUYECKOM
KOHI'DECCE OBIIO MPUHATO NMPEATOKEHUE COBETCKOU

JEIEraluy IpoOBECTU CIEAYIOMUN KOHIPECC B MOCK-
Be. /I OTEYECTBEHHBIX I'€HETUKOB 3TO 3dMEYATENb-
HOE€ COOBITHE, IO CYTH, 3ABEPIIAIO TPATUYECKUU
IIEPUOJ] B UCTOPUU COBETCKON I'€HETUKU, HAYABIIUII-
ca ¢ apecra Basuiosa. eHepaabHBIM CEKpETApeM
XIV MexayHapOJHOTO I'€HETHYCCKOTO KOHIpecca
OBLI YTBEPAK/IEH BensgeB — Ha HETO BO3JIOKUIN OTBET-
CTBEHHOCTb 34 IIOAI'OTOBKY U IIPOBEJEHUE CAMOIO
MAaCIITAO0HOTO HAYYHOT'O MEPOIPHUATHSA IO T€HETUKE.
HeBO3MOXHO NEPEUYUCTUTD BCE TPYJHOCTH, KOTOPbIE
NPUIIIOCH NPEOJOIETD. [TTaBHOE, YTO OTKPBITHE KOH-
rpecca COCTOANIOCh TOYHO IO PACHUCAHUIO B KpeMm-
JIEBCKOM JBOPILE CHE3LOB B IIPUCYTCTBUU OIPOMHOIO
YUCJIA JIEJIETATOB, U3 KOTOPBIX OOJIEE THICAYHU NPEA-
CTABJIANM TEHETHUYECKHE OOIECTBA U3 JECATKOB
cTpand Mupa. focTam KOHI'pecca BCE Ka3aJI0Ch BEJIMKO-
JenHbIM U 0e306saunbIM: Kpemib, MIY, yuacTue BbI-
JAIOIUXCA I'€HETUKOB, IIPEKPACHAA IIOATOTOBKA BCEX
HAaYYHBIX ¥ O(PUIUAIBHBIX CECCUI, MIUPOKOE OCBEIIE-
HHE B IIPECCE U T.J. MHOTMM, OCOOEHHO MOIO/bIM, Te-
HETHUKAM TOT KOHI'DECC 3alIOMHMJICA KaK spKoe
1 KpallHE NHTEPECHOE HayyHOe cobbiTue. g bense-
BA U Y3KOT'O KPYra MOCBSIIEHHBIX BCE ObIO HAMHOIO
CJIO’KHEE, HO TEM PaJJOCTHEE BOCHPUHUMAICH YCIIEX
MmeponpudaTud. Hayunsii goxnaa JK Ha IUI€HApHON
CECCUM, MOCBALEHHBIA I'€HETUYECKUM ACIEKTAM JO-
MECTUKALUU KMBOTHBIX, CTAJ OAHUM M3 CAMBIX 34110~
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MMHAIOMUXCSA COOBITUI KOHTrpeccda. IIpeacrasurens
AMEPUKAHCKON I€HETUYECKON aCCOLMAIIUHY, 3aMEYa-
TEJbHBIA YYEHBIM U 4YeNOBEK, npodeccop KiaemeHnr
MapkepT OOBABUI, UTO ACCOLUAIUS IIPUHANA PEIIe-
Hue cunTath fokiaan [1.K.bemrsesa XV MeMOpUanbHONU
Jexnuer uMmenu Bunsrenabmunn Kent. Biepsoie Takyio
BBICOKYIO YECTb OKA34/IM HE AMEPUKAHCKOMY YYEHOMY.
[Tpe3upeHTOM CIEAYIOMErO KOHI'PECCA, KOTOPHIH CO-
crosics B lenu, usbpanu bensdesa.

B nocnepnue rogw! xu3nu Jmurpuit Kouncranru-
HOBUY OBLI UPE3ZBBIUANHO JEATENEH B CAMBIX PA3HBIX
obnacTax. [IOHATHO, 4YTO KPOME COOCTBEHHBIX BECh-
M4 Pa3HOOOPA3HBIX I'€HETUYECKUX HHTEPECOB OH,
KaK BCeraa, MHOro BHUManus yjaesur Ulul, uro npu-
JABAJIO AOIIOJHUTEIbHBIM UMITYJIbC PA3BUTUIO HOBBIX
HAIIPABJICHUI, HAIIPUMED MOJIEKYJIAPHON TI'€HETUKE
1 TOMY, YTO B HACTOSAILIEE BPEMS HA3BIBAIOT OUOMWH-
gopMaTUKON. MHOTO yCWJIMHU ObUIO HANPABIEHO HA
COJENCTBUE PA3BUTUIO OUOJOTUYECKUX MHCTUTYTOB
B pamkax Cubupckoro oraenenusda AH CCCP u pabo-
TAM II0 CO3JdHHUIO HOBBIX BBICOKOIPOJYKTHUBHBIX
COPTOB PACTEHUI.

[Tocne ny6nukanuu xxypHaioMm «I[Ipupoga» crarei
DpHCTa Majipa*, narpuapxa 3BOJIOLMOHHON 6UOJI0-
I'MH, 3dBA34714Ch JOBOJIbHO OCTPAsA JUCKYCCHUA O POJIU
I€HETUYECKON KOMIIOHEHTHI B IIOBEJCHUU YECJIOBEKA.
Kpome cyry60 6GHOIOIUYECKOTO, B 3TOH JAUCKYCCHUU
HEU30€KHO BCIUIBUI UIEOJOTHYECKUN aCIeKT. KoMmy,
Kak He benseBy, 6b1I0 A0COMIOTHO SICHO, UTO MEXKIY
pudaMu UACONIOIUN CYIECTBOBAI OYEHD Y3KUH (hap-
BaTEP, EAUHCTBEHHBIN CIIOCOO NPONUTU KOTOPBIHA CO-
CTOSLI B TOM, YTOOBI YECTHO U CMEJIO I'OBOPUTD IIPAB-
ay. K cuacTpio, BpeMeHa YK€ U3BMEHUINCh — U MHOTUE
nojgepxanu no3unuio JK, Tak 4To JUCKYCCUSA 3ABEP-
MIWIACh MOPAJIBHON MOOGEN0N TEX, KTO HE HAOPACHI-
BAJI IOKPOBBI UJJ€OJIOTMH HA HAYYHBIN CIIOP.

bendes nmpuaaraa OrpoOMHBIE YCHINASA, YTOOBI CIIO-
COOCTBOBATD PEIIEHUIO OCTPBIX BOIIPOCOB 3KOJIOTUH,
IIOCKOJIBKY OBLI CEPbE3HO OOECIIOKOEH HETATUBHBIMU
TEHJCHLUAMU. brarogaps €ro apTOPUTETY MHOIUM
MTOJIOKUTENBHBIM HAUMHAHUAM B 3TOU cpepe cyx/e-
HO OBUIO Pa3BUTHCA. BE3yCIOBHO, 3TO BKIIOYANIO
1 CO3/laHUE CUOUPCKON «ACKaHUU-HOBa» B ropax Aj-
Tag. He Bce U3 TOrO, 4TO OBUIO 34YMAHO U C/ETAHO
npu xKu3Hu IMutpusg KOHCTAHTUHOBUYA, IIEPEXUIIO
1990-€ rT., HO, KaK U3BECTHO, UJI€ — CaMasd HECTOPa-
eMast CyOCTaHIUS.

Eme ¢ konma 1960-x rr. BenseB mpeanpuHuMan
HEOE3YCICIHbIE IONBITKU OOECIEYUTh y4uTeIeH
1 IIKOJBHUKOB COBPEMEHHBIMU YYEOHBIMU I1O0COOUS-
MuU 10 6ruonoruu. Ilpeojones HeMaIO IPErpaj U TPya-
HOCTEN, OH PAJOBAICA MyOIUKAIIUU NTOJ] €TO PEAAKIU-
€l mpoOHOro y4eObHUKA N0 OO0ImeH O6UOJOTUU I
CpEHEN IKOJIBI B OKTAOpE 1985 I., BCErO 34 HECKOJIb-
KO Hejenb 10 cBoer cmepTh. OH, KOHEYHO, HE MOT
3HATh, YTO ITOT YYEOHUK OY/IET HECTU B HMIKOJIBI HA30-
BbI€ 3HAHUA 110 6uoaoruu u 30 Jer Crycrs.

* Marip ». Yenopek Kak Gronorndeckust By // Tlpupopa. 1973. Ne12.
C36-44; 1974. Ne2. C.36-43.

Pasmbiwnenue. Omutpuit KoHctaHTUHOBKY B 1976 T.

Omutpuit KOHCTAaHTUHOBUY bensdaes, KAK U MHOTHE
13 €r0 CBEPCTHUKOB, IIPOLIE YePE3 TPYSHbIE UCIIbI-
TaHNA, KOTOPBIE 3aKANWUIN €ro xapakrep. OH ObLI
CIIOKOMHBIM, PACCYAUTEIBHBIM M OYEHDL BOJIEBBLIM.
Jlrogu, Huvero He 3Hasuue o JK u ciyyaiiHo BCTYIIMB-
1IME C HUM B KOHTAKT, OBICTPO OCO3HABAJIU, UTO IIEPE],
HUMHU HEOOBIUHBIN 4eTOBEK. Er0 CIOCOOHOCTD MOHU-
MAaTb CYIECTBO OMOJOTUYECKUX NPOOIEM U HACTOU-
YMBO JIBUT'ATHCA K LIEJIN OPaxana. B To ke BpeMsa OH
OBbLI OTKPBIT JJIs1 OOIIEHUS, JIOOWI XOPOIIYIO KOMIIA-
HUIO U TEPHIETb HE MOT YBAHCTBA. HEyJUBUTEIBHO,
YTO TOT PEAKUN HAOOP MHTE/UIEKTYAIbHBIX U 3MOLIU-
OHAJILHBIX XAPAKTEPUCTUK, KOTOpBIMU obmagan [K,
CAENAIN €T0 OJHUM U3 HAanbOJIE€€ BIUATENbHBIX JIUJIE-
pOB OoTedyecTBeHHOU reHeTnku 1960-1980-x rr. Ero
WJIEU U HAYYHBIE JOCTUKEHUA HE MOTYCKHEIN OT Bpe-
MEHHU, HO IIPOJOJIKAIOT OCTABATHCH B LIEHTPE BHUMA-
HUSA U IPUBJIEKAIOT K cebe MOCIEAYIONUE MOKOJIEHUS
I€HETUKOB. [JOCTATOYHO IIOBTOPUTDH, YTO HAYATBHIN
bensgeBbpIM 3KCIEPUMEHT 110 OLOMAIIHUBAHUIO JIMCUL]
JUTATCS BOT yke 6osee 60 net. B crarbe «/lecTabumu-
supyomui oréop», Hanucannon JK gna «JIpuponsr
B 1979 1.**, OTpa)KEHO COCTOAHUE 3TOTO IKCIEPUMEH-

** Bensieg JIK. JleCTabMmM3nupyionmui 0t60p Kak (hakrop U3MeH-
YHBOCTH TNIPH JJOMECTUKAIIMHU KUBOTHBIX // TIpupopaa. 1979. Ne2.
C.36-45.
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Td U O0Ilee NMOHUMAHHUE IPOOGJIEMBL, CIOXUBIICECSH
K TOMY BpeMeHU. HeCKOJIbKO U3MEHEHHBIN U YCUJICH-
HBIM BAPUAHT CTATbU ObLT ony6anKkosaH B The Journal
% of Heredity [2], ¥ ¢ TeX NOp NOAABAAIONIEE OOJNBITNH-
CTBO MYOJUKAIUI, CBI3AHHBIX C JIOMECTUKAIIUECH KU-
BOTHBIX, HE OOXOAUTCA 6€3 CCBUIKU H4 3Ty CTABLIYIO
3 KJIACCUYECKON pabory. Paszsurne npeacrapieHui
O CyTU JOMECTHKAIUU y BensgeBa U ero CroJBHUKHU-
KOB VIIPOIIEHHO MOHO CPABHUTH C MPOIECCOM XU-
MUUYECKOTO NPOABAEHUSA (POTOTPapUH, KOTAA CHAYANA

Jlutepartypa

IVEEL,

MOSBJAIOTCS OOIMUE KOHTYPHl, 4 34TEM BO3HUKAIOT
MHOTI'OYUCJICHHBIC BAXXHBIC [1CTAJIN. ﬂal‘[bHCﬁH_II/IC ncC-
CJICNOBAHUA JOMCCTUKAUUN ITOATBCPKIAAIOT IIPABUIb-
HOCTb IPEACTABJIECHUI, BIEPBLIE CHPOPMYIUPOBAH-
ueix J[.K.Bensesbim. CIOCOOGHOCTD SICHO OOO3HAYUTH
Ipo6IEMY, OPTAHU3ALUSA YHUKAJIBHOI'O 3KCIEPUMEH-
Td U YMEJIOE UCIOIb30BAHUE PECYPCOB I'€HETUKH, (PU-
3UOJIOTUU U 3TOJIOTUM — TPU peHaromux (paxkropa,
MIPpUAABIINX MOH_[HI)II7I HUMITYJIbC HUCCICOOBAHUAM [10-
MECTUKAIUU. B
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AecmabuAusupyrwoujuu ombéop
kak gpakmop usmeH4uBocmu
npu gomecmukayuu AUBOMHbIX®

Axanemuk /I.K.benses

JOMANTHUBAHUE XKUBOTHBIX, WJIN JOMECTHUKA-
LUA, ICTOPUA KOTOPOM HE MPEBBIMAET 15 THIC.
JIET, MPEACTABAACT COOOM BEAUUYANIMUI OGHO-
JIOTUYECKUN 3KCIEPUMEHT. Ero ITaBHBIN PE3YAbTaAT
COCTOUT B OIPOMHOM IIOBBIIIEHUU TEMIIA U Pa3Maxa
U3MEHYNBOCTU OPTraHU3MOB, BOBIECUYEHHBEIX B Cepy
JOMECTUKAIMU. [JOMAIIHUE KUBOTHBIE OTIUYAIOTCH
OT CBOUX JIMKUX MIPEJKOB U APYI OT JPYyrd 3HAYUTEb-
HO 0O0JIbLIE, YEM OT/ICJIBHBIC BUbI U 1AKE POABL. AHA-
JIOTOB TAKOW U3MEHUYUBOCTU B CTOJIb KOPOTKHUE IIPO-
MEXYTKM B 3BOJIIOLMOHHONW HCTOPUU HE U3BECTHO.
OTHU (PAKTHI BBI3BIBAIOT Y HEKOTOPHIX UCCIEAOBATENEN
COMHEHHE B IPUJIOKUMOCTH 3AKOHOMEPHOCTEN JJap-
BUHOBCKOX 3BOJIIOLIMU K IIPOLLECCY JOMECTUKALUU.

XOTs BUABI OIOMAIMHEHHBIX )XUBOTHBIX OTHOCAT-
Cs K JAJIEKO OTCTOSAIUM CUCTEMATUYECKUM T'PYIIIAM
(HE TOJNBKO POJAM U CEMEUCTBAM, HO JAXKE OTPSAAM),
UX U3MEHYUBOCTDb B OTHOUIEHUH MHOTUX NIPU3HAKOB
HOCHUT XaPaKTEP 'OMOJOTUYHON U3MEHYUBOCTU. Bce
JOMAIIHHUE JKUBOTHBIE YTPATUIIA CTPOTYIO CE30HHOCTD
P43MHOXEHHUS U JIUHBKU U INPAKTUYECKU PA3ZMHO-
JKAIOTCS B J1I060€ BpEMA rojid. DTO ABJICHUE TPYAHO-
OOBACHUMO, TAK KAK HACJIEJCTBEHHOE pa3zHOObpasue
CBOUCTB, XaPAKTEPU3YIOIIUX CE30HHYIO KU3HEJEH-
TENBHOCTD Y AUKUX KUBOTHBIX, IPAKTUYECKU PABHO
HYJIIO. B yCIOBUAX SOMECTUKALIMU CUJIBHO ITOBBICH-
J1ACh MIOAOBUTOCTD, BOZHUKIO OGOJBIIOE KOJIUYECT-
BO Pa3HOOOPA3HBIX, B TOM YHCJIE JOMUHAHTHO-HA-
CIEAYEMBIX MOP(OJOTUUECKUX U (PUZUOTOTUIECKUX
IIPU3HAKOB, CXOAHBIX B PA3HBIX CUCTEMATUYECKUX
IPYIIIaX.

AHanMU3NUPysl pA3JIUYHBIE ACIEKTH 3TOM npoodie-
MBI, g yxe 6osiee 20 €T TOMY Ha3a] IPUIIE] K I'UIIO-
TE3€, YTO yIpaTa CTPOIOM CE30HHOCTU PA3MHOXKECHUSA
1 MOHO3CTPUYHOCTU (CIOCOOHOCTHU /1aBATb MOTOM-
CTBO TOJIBKO Pa3 B I'OJ), CBOMCTBEHHBIX JUKUM XHU-
BOTHBIM, ABHUJIACH CJIELCTBUEM CENEKIIUU ITUX KHU-
BOTHBIX H4 JIOMECTUKALIMOHHBIN THII TIOBEJEHUA HA
CaMBIX IIEPBBIX 3TANAX OJOMAIIHUBAHUSL.

* Tepsas ny6ukanust: [puposaa. 1979, Ne2, C.36-45.

© benses [.K., nacneguuku, 2017

YTO K€ MBI HOHUMAEM IOJ JOMECTUKAIMOHHBIM
nosejeHueM? [JTaBHBIM KPUTEPHUEM 3/1€Ch MOXKHO
CUUTATH CIIOCOOHOCTD )KUBOTHBIX HENIOCPEACTBEHHO
KOHTAKTUPOBATH C YEJIOBEKOM, HE OOATHCSA YETOBEKA,
IIOJUYMUHATBCSA €My U PA3MHOXATBCA B YCJIOBUAX, CO-
3/1aBAEMBIX YEJIOBEKOM, UTO COCTABIAET HEOOXOU-
MO€ yCa0BHE JI0O60H (POPMBI XO3AHCTBEHHOI'O HC-
MOJIb30BAHUA KUBOTHBIX. COBEPIIEHHO OYEBUJHO,
YTO CEJIEKI[USA Ha MOBEJEHUE XUBOTHBIX 0€CCO3HA-
TEJIbHO IIPOBOJMIIACH YEJIOBEKOM YK€ HA CAMBIX IIEpP-
BBIX 3TAMNAX OJJOMAIMHUBAHUA BCEX JKUBOTHBIX.

B mONBITKE NPOBEPUTH 3Ty IMIOTE3Y MHOIO Hosee
20 neTr Ha3ag ObLI OPraHU30BAH 3KCIIEPUMEHT I10 J10-
MECTUKAIIUA CEPEOPUCTO-YEPHBIX JIUCHUL, PA3BOJU-
MBIX H4 CHELUAIBHBIX (DEPMAX PAAU [IOJIYUYCHUS HIKY-
POK. DTOT 3KCHIEPUMEHT IMPOAOJIKAETCA O CUX IIOP
coBMecTHO ¢ JLH.TpyT**. XOTs nuCUI] pa3BOJAT YXKe
6onee 80 JIET, OHU COXPAHUIU BCE YEPTHI CE30HHOMU
6UOJIOTUH, CBOUCTBEHHBIE QUKOMY BHJY: MOHO3CT-
PUYHOCTD, CTPOIYIO CE30HHOCTb PA3MHOXKEHUA U CMe-
HBI MEXOBOI'O IIOKPOBA.

CrneuuanpHOE uccaegosanue [1], mposeieHHOE
HaMU COBMeCTHO C JLH.TpyT Ha NmepBLIX 3TANAX pa-
60TBI, MOKA34J10, YTO B MONYJIALUAX TUCHUL, PA3BOJHU-
MBIX Ha (p€pMAX U HUKOT/Id HE MOABEPTABIINXCA CIIE-
LMATBHON CEJIEKIIMUA 110 MOBENEHUIO, TOAJEPKUBA-
€TCs OINPEJEICHHBIA MOJIUMOP(PUIM B OTHOUIECHUU
3TOTO INPHU3HAKA; OKOJO 30% JIUCHL, UMEIU PE3KO
BBIPAKEHHOE AIPECCUBHOE IIOBEJEHUE IO OTHOLIE-
HUIO K 4esIoBeKy, 20% — Tpycausoe, 40% — arpec-
CUBHO-TPYCIMBOE U JUIIb OKOJO 10% o6HApY)XUBA-
JIO CIIOKOMHO-MCCIAENOBATENbCKYIO DPEAKIUIO, HE
[IPOABJIAA K YEJIOBEKY HU 37100HOCTH, HU TPYCOCTH.
OJHAKO AaXe 3TUX XKUBOTHBIX, TAK K€ KAK U JIUCHUIL]
JPYTUX NOBEJAEHYECKUX THUIOB, 6€3 CHEIUalTbHBIX

** opmmna HukomaesHa TPy, JOKTOP GHONOTMYECKAX HAYK,
IJIABHBIN HAYYHBIX COTPY/HUK JIAOOPATOPUHN 3BOJIIOIMOHHON T'e-
netuky M ul' CO PAH, OCHOBHOM MCIIOJIHUTEb SKCIIEPUMEHTA T10
JIOMECTHUKALMY JTUCHL] ¢ 1958 T. 1o HacTosmee Bpemst. [logpobHee
O IIPOJOJDKEHUN 3TOI'O SKCIEPUMEHTA B HAIIU JAHU CM.: Tpym JLH.
O6perer U 4enoBeK HOBOTO apyra? // Ilpupoga. 2007. Ne6.
C11-17. — Ipumen. peo.
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TunuyHas arpeccuBHas cepebpucTo-yepHas aucuua.
3pecb 1 ganee doto B.A.lMpaconosa

NIPELOCTOPOKHOCTEN OT YKYCOB HENb3S B3AThb B py-
KH, TaK YTO U OHHU SABJIAIOTCS, IO CYIECTBY, AUKUMU
JKUBOTHBIMU. KaK[asd U3 3TUX PEAKLUI IIPOABIAETCA
IIO-PAa3HOMY.

B 3TOM HCCIIEJOBAHNUY OBLIN BCKPHITHI (DAKTHI, KO-
CBEHHO CBUJIETENBCTBOBABIIME B MOAB3Y CPOPMYIIHN-
POBaHHOI I'UITOTE3HI:

— OBUIO MOKA34HO, YTO XaPaAKTEP OOOPOHUTEb-
HOTO IO OTHOIIEHUIO K YETOBEKY NMOBEAEHU, CPOp-
MHUPOBABIIETIOCA B TEUYEHUE IEPBHIX 2—2.5 MEC KU3-
HH, COXPAHAETCA Y NOJABIAOMETO OONBIIMHCTBA JKHU-
BOTHBIX K4K YCTONYMBBIN IIPU3HAK OCOOU;

— BBIICHHWJIOCh, 4TO pazHoo6pazue o60pOoHU-
TEJIBHOTO NMOBEJECHUA UMEET HACAEACTBEHHYIO OCHO-
BY, 6;1arofaps 3TOMy BO3MOKHA 3 (PEKTUBHAA CENEK-
LU 10 TOMY WJIM HHOMY XaPaKTEPY MOBECHUS;

— Obuta OOHApyXEeHA (PEHOTUIIMYECKAS U I'CHE-
TUYECKASA KOPPEIALUA MEKAY XaPAKTEPOM 0O60POHHU-
TEJIBHOI'O TOBE/ICHUA CAMOK U BPEMEHEM UX BOCIPO-
U3BOJUTEIBHOIN AKTUBHOCTU B IIPEJIEIAX CE30HA Pa3-
MHOXKEHHU, 4 UMEHHO: y CAMOK CO CIIOKOMHBIM IOBE-
JEHUEM AKTUBALIMM BOCIPOU3BOJUTENBHONU (PYHK-
MU OCYIIECTBIANIUCH B CE30HE PA3MHOXKEHUA (KO-
Hell AHBAPSA — KOHEI| MapTa), T.€. PAHbIIE, YEM Y Ca-
MOK JJPYTHX THUIIOB OBEJCHUA. [Ipe/Inonaraaoch, 4To
61aro/japs 3TOU KOPPEALUU CENEKIUA Ha YCUICHUE
CIIOKOMHOTO TOBEJJCHUSA MOXKET CABUHYTDb BpEM pa3-
MHOXEHHUSA CEJNEKTUPYEMBIX XMUBOTHBIX 34 I'DAHUILY
OOBIYHOI'O CE30HA U, BO3MOXKHO, CPOPMUPOBATH CIIO-
COOHOCTD K JJBYKPATHOMY PA3MHOXKEHHUIO, T.€. IUICT-
PUYHOCTbD.

ImaBHas 3a1aya 3KCIEPUMEHTA COCTOSNIA B TOM,
YTOOBI MYyTEM CEIEKIUU JUCUL HA YCUIEHUE CIO-
KOMHOIO MO OTHOWIEHHUIO K YEJIOBEKY IOBEJEHUS,
MIOJIYYUTDh JKUBOTHBIX, B KAKON-TO CTENEHU NPUOIIHU-

JKAIOMIUXCS IO MOBEJAECHUIO K JOMaIHen cobake. Ec-
TECTBEHHO IO3TOMY, YTO TJIABHBIM KPUTEPHUEM OT-
00pa XUBOTHBIX B CEJIECKLIUOHHOM OIIBITE CJIYKHUIA
pEaKI U JTUCHULL HA MONBITKY YETOBEKA KOHTAKTUPO-
BATb C HUMHU.

Peaknus 1MCHI] HA KOHTAKT C YEJIOBEKOM OIIEHUBA-
J1ACh B Pa3HOM Bo3pacre. [lepBoe TeCTUPOBAHUE TIPO-
BOJWJIA HE MIO3JJHEE YEM B 2—2.5-MECAYHOM BO3paACTE
B YCJIOBUAX TI'PYIIIOBOI'O COAEPKAHUA MOJOLHAKA
B KIETKaX. IIpy 3TOM OLEHUBAIACH PEAKLUA HA I10-
IIBITKY 9KCIIEPUMEHTATOPA IPUKOCHYTHCA K JKUBOTHO-
MY WJIM NPEUIOKUTL €My NMPUMAHKY (KyCOUeK XJeha,
[I€YEHbA U T.A.). [LIs1 fabHENIEero HabI0JeHU U U3Y-
YEHUS OTOUPATUCH KUBOTHBIE, KOTOPBIE MPOSBIIN
OTHOCUTEJIBHO CIIOKOMHOE U 3AUHTEPECOBAHHOE OT-
HOIIEHUE K ITOM NpoLeaype, U 6€3yCTOBHO UCKIIOYA-
JIUCb arPECCUBHBLIE U TPYCIMUBBIE KUBOTHBIE. B 6omnee
CTapIIEM BO3paCTe (4—5 MEC) U3YUYEHUE U TECTUPOBA-
HHE TOBEEHUA BEOCH B YCIOBUAX CBOOOAHOIO Iepe-
JBIKCHUS JKUBOTHBIX B CIIEI[UAIBHBIX 3aTOHAX; 371€Ch
TAKKE OLCHUBAJIACh PEAKLIMA JIMCUL] HA YEJIOBEKA, UX
CKJIOHHOCTb IIOJOWUTH K HAXOAUBIIEMYCHA B 3arOHE
3KCIIEPUMEHTATOPY.

g pasMHOXEHUA B IPENENAX CENEKTUPYEMOU
JKCIIEPUMEHTANBHON TONYIALUNA OTOUPAIU JHUCHUILI,
YCTOMYUBO IPOSBIABIINX CIIOKOMHOE IIOBEJCHUE 110
OTHOIIEHUIO K YEJIOBEKY, 4 3aTEM — II0 MEPE YCUIE-
HUA 3P@EKTA CENEKIUN — U AKTUBHOE KETAHUE KOH-
TaKTUPOBATH C HUM. OTOOP 6BLT JOBOIBHO KECTKUM:
B 3KCIEPUMEHTAIBHYIO MOMYIALUIO BOBIEKAIOCH HE
6osee 15-20% TeCTUPOBAHHBIX XKUBOTHBIX. B aKcIe-
PUMEHTE UCIOIb30BATIACh TOMOI'C€HHAS B OTHOIIECHU U
MOBEJEHUA CUCTEMA OTOOpa (CKpemupaHui). HUH-
OpUAMHI (6IU3KOPOACTBEHHOE CKPEMIMBAHUE), 34
HACKJIIOYEHUEM CIELHUAABHO IPEAYCMOTPEHHBIX CIIY-
4aeB, HE JONYCKAICA. Bcero 3a BpeMsa 3KCIIEPUMEHTA
IIPOTECTUPOBAHO C LIENbIO OLCHKHU ITIOBEJACHUSA OKOJIO
10 TBIC. KUBOTHBIX.

B nacrosmee BpeMsa Ha HALIEHW 3KCIIEPUMEHTAJIb-
HOM pepMe KUBET OKOJIO 500 B3pOCIBIX CAMOK U 150
CAMIIOB JIMCHL] U 60siee 2 TBIC. MONOJAHAKA OT HHUX,
IIOJIYYEHHBIX B PE3YJAbTATE TAKOM ceneknuu. [1o mo-
BEJICHUIO 3KCIIEPUMEHTAIBHBIE JKUBOTHBIE PE3KO OT-
JNUYAIOTCA OT JIUCHILL, PA3BOJJUMBIX HA OOBIYHBIX (hep-
MaX, U MCXOAHOU MOIYJALUU, B KOTOPOU HAYAIACh
cenekyud. JIMCULBl CENEKTUPYEMOU IONYJIALUUA HE
TOJIBKO HE 60ATCA YEIOBEKA, HO IPOABIAIOT AKTUBHO
MOJIOKUTENBHYIO PEAKLIUIO MO OTHOMIEHUIO K HEMY,
pearupyss Ha CBOM KIMYKU. TAKHUX JIMCHUI] BIIOJHE
MOJKHO CYUTATh PYYHBIMHU, XOTS HAJJO TOMHUTD, YTO
TAKOE NOBeACHUE CPOPMUPOBATIOCH Y HUX HE B pe-
3YJIBTATE KAKOU-TUOO TPEHUPOBKU WU JAPECCUPOB-
KM, 4 B IIPOLIECCE CEIEKLUHU, T.€. KAK PE3YJIbTAT U3ME-
HEHUA UX TEHOTUINA. Y HAUOOJIEE PYYHBIX JIUCHULL BO3-
HUKJIM HOBBIE 3TOJIOI'MYECKUE IIPU3HAKHU, HE CBOMCT-
BEHHBIC JIUCHUIIAM, Pa3BOAUMBIM Ha OOBIYHBIX (ep-
Max: MOJOOHO COHaKe, OHU UIYT KOHTAKTA CO 3HAKO-
MBIM MM YE€JOBEKOM U CTPEMATCH OBITh OKOJIO HETO,
JVKYT €My DYKM U JUALO. Y OTAENbHBIX >KUBOTHBIX
BO3HHMKIIA CTOPOXKEBAA (POPMaA MOBEJEHUA, LAXKE TO-
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JIOC B MOMEHTBI 3MOLMOHAIbHOIO BO30YXKAECHUA
Yy HEKOTOPHBIX, HAN6OIEE PYUYHBIX JHUCHI], CXOJCH
€ CO0aYbUM.

Becp KOMILIEKC M3MEHEHUM IOBEJEHUA BO3HUK
y JINCHUI] HE CPA3Y, HO B PAMKAX KPATKOI'O COOOIEHUSA
HEBO3MOKXHO OXAPAKTEPU30BATh JUHAMUKY M3MEHE-
HUS IIOBEJICHUS JIMCULL 110J] BIUsAHUEM oTOopa. Cymie-
CTBEHHO TO, 4YTO INPUHATASA HAMHU CHUCTEMA OTOOpA
IpUBEIA HE MPOCTO K YBEJIUYEHUIO YHUCIA OCOOEH
CIIOKOMHOTO MOBEJEHUS, HO K (POPMUPOBAHUIO KU-
BOTHBIX COBEPIIEHHO HOBOTO TUIA, IPUOIMKAIONETO-
€A K IOMAIIHUM COOAKAM. DTOT PE3YIBTAT JOCTUTHYT
HUCKJIIOYUTENBHO HA TEHETUYECKOI OCHOBE.

B reneanorndyeckux rpymnmnax Jaucul, Haubdosee
IIPOABUHYTBHIX B OTHOIIEHUU IIOBEAEHUYECKONU JOMEC-
TUKALUU, POXKAAIOTCA IOTOMKU (HE IIPOXOAALINE TE-
CTUPOBAHHUE), KOTOPHIE B YCIOBUAX COAEPKAHUA
B KJIETKAX NPOABIAIOT BCE NMPU3HAKU MOBEJECHUA, Xa-
PAKTEPHOTO 1A JOMECTUIUPOBAHHBIX JKUBOTHBIX.

ECTp HEYTO TPOTATEABHOE B dMOLMAX ITUX JIU-
CHLL, KOTOPBIE IIPU BUJIE AAXKE HEZBHAKOMOI'O UM YEJI0-
BEKAa AKTUBHO CTAPAIOTCA IIPUBJIEYb €O BHUMAHUE
CBOUMHM >KAaJOOHO CKYJAIUMH 3BYKAMHM, B3MaAXaMU
XBOCT4, CIENUMPUIECKUMU JIBIKEHUAMU — CIOBOM,
BCEMU CBOMMHU CHJIAMHM KaK OBl 30BYIIETO YEJOBEKA
K OOIIEHUIO C HUMHU.

Cenekuusd 110 MOBELECHUIO HE OIPAHUYMIACH U3-
MEHEHMEM CaMOr'o nosefeHud. Kak u mpejnonara-
JIOCb, U3MEHEHUE MOBEJCHUA CKA3AJIOCh HA U3MEHE-
HUU BOCIPOU3BOAUTEIBHON (PYHKIIMM JIUCHUILL Tak,
y HanboJiee PYYHBIX CAMOK BPEMA CIIAPUBAHUA CMEC-
THUJIOCh 34 TPAHUIBl CE30HA Pa3MHOXeHUA. Eciu
B OOBIYHBIX NONYJIAIUAX CE30H PA3MHOKEHUA HAYU-
HAETCA, KAK IIPaBWIO, He paHee 20 AHBAPA U JIMIIb
Yy OTAEAbHBIX KMBOTHBIX 10—-12 guBapsa (Ilepuoj yxe
VAIMHAOMETOCA B CPEAHUX MUPOTAX CBETOBOIO
JHA), TO Y PYYHBIX CAMOK Hauboyiee paHHUE CIAPHU-
BaHUSA ObLIM OTMEUEHBI yke 20 1eKabps, T.€. B IEPUO/]
CaMOr'o KOPOTKOro jgHd. HeKoTopele U3 3TUX CAMOK
J1ABAJIA MIPUILIOJ U 3ATE€EM BHOBb CIIAPUBAJIUCH B HOP-
MQJIbHBIN CE30H PA3MHOKEHUA — B MapTe. XOTA YUC-
JIO TAKUX CAMOK B HAIIEN SKCIEPUMEHTAIBHOM IIOIY-
JALMA MTOKA €I[€ HEBEIUKO, OJJHAKO CaM (PAKT peop-
IAHU3AL WU CUCTEMBI PA3MHOXEHUS U IIOIYYCHUE 110~
TOMCTBAa B PE3YJIbTaT€ BHECE30HHOI'O PA3MHOXE-
HUA — yHUKaJIEH. OH CBUJETEIbCTBYET, 4TO IIE€pE-
CTPOTIKA (DYHKITUU PAZMHOKEHHUA Y CTPOTO MOHOICT-
PUYHBIX JKUBOTHBIX B CTOPOHY JUICTPUYHOCTH U yT-
paTa MPEXHETO, CBOMCTBEHHOTO UM CTPOI'O CE30H-
HOI'O PA3MHOXKEHUS, OCYLIECTBIACTCA KAK KOPPEIU-
POBAHHBIM OTBET HA CEJIEKIUIO IO MOBejAeHUo. Ta-
KUM 06PA30M, OJYYEHHBIE JAHHBIE TOBOPST, YTO UC-
XOJHAad T'MIIOTE3d O MEXAHU3MAX INEPECTPOUKU Xa-
paKTEpd PAa3MHOKEHUA KUBOTHBIX B IIPOIIECCE JJOME-
CTUKAIIUU BEPHA.

B monb3y ee roopAT U Apyrue paxrol. Tak, 3a mo-
CleJHUE IBA—TPHU rojid NpuMepHo y 40% pydHBIX Ca-
MOK HAall€H 3KCIEPUMEHTAIbHON MOIYIALUN YETKUE
NPU3HAKA IMOJOBOM AKTUBHOCTU IPOSABIAIOTCA 3a-
JONTO O HAa4ald CE30HA PA3MHOXKEHUA — B OKTA6-

PyuHble cepebGpuUCTO-YepHble NUCULBI 3KCNEPUMEHTANbHOM
nonynauuu ¢ Jllogmunon HukonaesHoit Tpyr.

pe—-Hosa6pe. OAHAKO K 3TOMY BPEMEHU CAMIIBI ITOKA
€lle HE TOTOBBl K CIapUBAHUIO. BMecTe ¢ TeM s
MHOTHUX CAMOK C BHECE30HHON aKTUBALIMEN BOCIPO-
U3BEJEHUA XAPAKTEPHBI 3HAUYUTEIbHBIE AHOMAIUU
B P43MHOXEHHU B TEYEHUE ECTECTBEHHOTO CE30HA
crapusanug. Ot 30 10 40% TaKUX CAMOK B HOPMaJIb-
HBII1 CE30H Pa3MHOKEHUSA IO PA3HBIM NPUYHUHAM HE
JlaeT MPUILIOJA NTUO0 MPOABIAIOT KAHHUOATU3M, T.€.
MOEJAIOT €TO.

TakuM 06pa3oM, Mbl HAOJIIOJAEM HECOMHEHHYIO
MEPECTPONKY CHUCTEMBI PA3MHOXKEHHUSA KUBOTHBIX —
BO3HUKHOBEHHE CJOKHEHIIETO JOMECTHKAITMOHHOTO
U3MEHCHUS — JAUACTPUYHOCTH in Stalu nascendi*. dTa
MEPECTPOIKA O3HAYAET HE YTO UHOE, KAK /IECTAOUIN-
321110 HOPMAJIbHOU (DYHKIIUU PA3MHOKEHUS, BOJIIO-
IIMOHHO C(OPMHUPOBABIICHUCS KAK BAKHEHUIIEE CBOU-
CTBO BHJA B XOJ€ NPEANIECTBYIOMEN 3BOMIOIUNA MOJ
JIABJICHUEM CTA0WIN3UPYIOMIETO 0TO6OPA.

AHa/I13 TOKa3aJI, YTO BHECE30HHBIC SABICHUS BOC-
NPOU3BEJCHUA BO3HUKAJIU B PA3HBIX, HE POJICTBEH-
HBIX MEXAY COOOH TI'€HEATOTMYECKUX TPYIIAX KU-
BOTHBIX M YTO 3THU U3MEHEHUSA HOCAT HACIEJCTBEH-
HBIM Xapakrep. CymeCTBEHHO, 4TO ABJIECHHUS BHECE-
30HHOM AKTHUBAIIMM BOCHPOU3BENEHUA BO3ZHUKAIU
y CAMOK C HaUBBICIIUM IPOSBICHUEM JJOMECTUKAIIU-
OHHOTrO nosejeHus. Koppenanusa Mexy Cioco6HOC-
THIO )KUBOTHBIX K BHECE30HHOHU aKTHUBAIIUU BOCIIPO-
U3BEJIEHUA U UX JOMECTUKAIIMOHHBIM IOBEJECHUEM
NPOABIAETCA OYEHDb 4YETKO. CENEKIUA Hd ITOT THUII
MOBEEHUA CKA3al1dCh U HA IUIOJJOBUTOCTHU JIMCHIIL.
V PYYHBIX, HOPMAJIBHO PA3MHOXKAIOMUXCA CAMOK OHA
3HAYUTEIBHO BBIIIE, UYEM Y OOBIYHBIX IucHUL [1].

* B riepeBoyie ¢ IaThIHM: in statu nascendi — B COCTOSHUM 3aPOK/IE-
HUsA, B CAMOM Ha4dasle, B MOMEHT OOPa30BaHus. — [Ipumen. peo.
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[ToMUMO M3MEHEHUA NMOBEJEHUA U BOCIPOU3BO-
JUTENbHON (DYHKIIUH, CEIEKINA MO MOBEJACHUIO BHI-
3BaJa M HEKOTOpbIE JApyrue (QPU3UOJOIHMYECCKUE
1 MOP(MONOTUYECKUE U3MEHEHNUS KUBOTHBIX. [Ipex-
Ji€ BCETO, 3TO CJIBUTU B CPOKAX JTMHBKU: § PYYHBIX JIU-
cul, oHa 6oJiee PACTAHYTA BO BDEMEHH, UEM Y HECe-

3 JEKTUPYEMBIX. HO OCOOEHHO 3aMETHBI M3MEHEHUA

BPEMEHMU JIMHbKU Y CAMOK C BHECE30HHOI, T.€. OCCH-
ﬁ Hern (OKTA6PHCKO-HOAOPHCKON) AKTUBAIIMEN BOC-

NIPOU3BEJEHUA. Y HUX JIMHBbKA B OTYETIMBOU (popMe

HAYMHAETCA YXe€ B AHBape—(deBpase, TOrAa Kak
§ B HOpME — HE paHee anped. 31eCh Mbl BHOBb HA0JI10-
y AdeM JECTA0UIN3AINI0 BAKHENIIEN NPUCIIOCOOU-
&\TC]‘IBHOIZ (PYHKIIMHU KUBOTHBIX.

V PYYHBIX JTUCHUIL TOABUJINCH COBEPIIEHHO HOBBIE,
w HE CBONCTBEHHBIE UM MOP(ONIOTUIECKUE TPUZHAKH,
HO XaPaKTEPHBIE A1 HEKOTOPLIX MOPOJ COOAK: IMO-
JIO)KEHUE XBOCTA, Oyphle MATHA B 06JACTU YIIEH,
H4 €€ U B 06JIACTH JTONATOK M, HAKOHEI], OObBIYHOE
11 CO0AUbUX IIEHKOB IOJIOXKEHUE yuiei. MHTepec-
HBIM JJOMECTUKAIMOHHBIM U3MEHEHUEM IIPE/ICTABIIA-
€TCA MHOTOKPATHO BO3HHUKABIIASA B 3KCIEPUMEH-
TAJIBHONU MONYIALUN CHENU(PUUECKAd METOCTh, Ha-
3BAHHAA HAMU «3BE3NO0YKON». OHA HACIENYETCA KAK
HENOJHOJOMUHAHTHBIN NIPU3HAK C PA3HOU CTEIe-
HbBIO (PEHOTUNTNYECKOTI'O BBIPAKEHUS U C PA3HOI yac-
TOTOU HposABAcHUA IeHd. OJHAKO I'€TEPO3UTOTHBIE
(pOpMBI XOPOLIO OTINYAIOTCSA OT TOMO3UTOTHEIX. ITe-
TOCTb NOAOOGHOTO POMId XaPAKTEPHA I BCEX JOMAI-
HHUX )KUBOTHBIX, OTHOCAIUXCA K PA3HBIM OTPAJLAM.

M3BeCTHO, YTO ABJICHUA TOMOJOTUYHON U3MECHYM -
BocTu H.M.BaBuIOB O6BSACHSAT MyTUPOBAHUEM TOMO-
JIOTUYHBIX ['€HOB B IIPE/IE/IaX CUCTEMATUYECKHU OIU3-
KUX (PUJIIOT€HETUUECKUX I'PyNIL. [IpaBOMEPHOCTE MO-
JOOGHOTO OOBACHEHU HE NPUXOAUTCA OTPULLATD, T10-
CKOJIBKY OHa MOJTBEPXAEHA MHOTI'OYHUCIEHHBIMU
(axkTamu, B TOM YMCJIE MOJYYEHHBIMUA B MCCIEJOBA-
HHUAX 3aKOHOMEPHOCTEN 3KCHEPUMEHTATBHO HUHJAY-
LIMPOBAHHOI'O MyTareHe3a y pacTeHu# [2].

OIHAKO YaCTOTAa BO3HUKHOBEHUSA ONNMCAHHBIX BbI-
nie a6eppPaHTHBIX (POPM CENEKTUPYEMOMN IO MOBEJE-
HUIO nmonyaanuu pasna 10°—107% T.e. oHa HE MeHee
YEM Hd JJBA-TPU MOPAAKA BBIIIE YACTOTHI CIIOHTAHHO-
IO MYTUPOBAHUS, YTO 34CTABIAET COMHEBATHCH B MY-
TAIIMOHHON NpUPOje 3TUX abeppanuil. IIpotus my-
TaIJMOHHON MHTEPIPETAIIUU FTOBOPUT TOT (PAKT, YTO
Yy HEKOTOPBIX >KMUBOTHBIX OJHOBPEMEHHO MNPOSABIA-
I0TCs pa3Hple abeppanun: cob6aynil TUII yuierd u 6y-
pble IATHA, COOAYMI TUII XBOCTA M TAKHME K€ YIIH,
YTO HE VKIAJBIBAETCA B CTATUCTUKY MYTALIMOHHOU
NPUPOJBl ITUX U3MEHEHUI. Tem 60jee HEBO3MOKHO
OOBACHUTD € MO3ULUI TEOPUU MYTUPOBAHUI HU3MeE-
HEHUA B CUCTEME BOCIHPOU3BEAEHUSA U CMEHBI BOJIO-
CSIHOT'O ITOKPOBA )KMBOTHBIX. JlaHHBIE HAIIEH padOTHI
MIOKA3BIBAIOT, YTO T'OMOJIOTMYHAA H3MEHYUBOCTD
B OTHONICHUHU ps/la NPU3HAKOB U (PYHKIIUI, B TOM
YUCJIE TAKUX CJIOKHBIX, KAK BOCIIPOU3BECHUE, BO3-
HHUKJIA B IIPOLECcCe 0TOOPA KUBOTHBIX 110 XAPAKTEPY
OOOpPOHUTENBHOTO MOBEAEHUA, T.€. B TOU 3BOJIOLU-
OHHOU CHUTYaIluH, KOTOPAsA, HECOMHEHHO, OblIA Xa-

paKTepHa 1A BCEX 0€3 MCKIIOYEHUA BUAOB KUBOT-
HBIX, BOBJICKA€MBIX YEJIOBEKOM B C(EPY LOMECTUKA-
uuu. IIpUXOAUTCA JyMaTb MO3TOMY, YTO B CaMOU
NPUPOJE TAKOTO OTOOPA COJAEPKUTCH HEUTO TAKOE,
YTO MOPOXKJAET TEMII U3MEHUMBOCTH, B YACTHOCTU
TOMOJOTMYHON U3MEHYUBOCTU B TOM CMBICIIE, KAK €€
nonuman H.M.Basuios.

OCHOBY NOHUMAaHUSA NPUYNH, TEMIIA U XaPaAKTEPa
Ha6/1I0A€MOI HAMM M3MEHUYMBOCTH HAJO HCKATD,
OYEBUJIHO, B crieniu(pUKe TON (PYHKIUOHAIBHOU CUC-
TEMBI, KOTOPAsd HEMOCPEACTBEHHO CTaJlA OOBEKTOM
oTbopa U COCTOAHUE KOTOPOU CIIYKUJIO TTABHBIM
KPUTEPUEM CEIEKIIUU KUBOTHBIX H4 CAMBIX NEPBLIX
3TANaX UX JOMECTUKAI[UH.

ECTECTBEHHO IyMaTh, YTO B CHJIY BECbMA CIOKHOI
MOP(O-(PYHKIIMOHANBHON CBA3U MEXAY HEPBHOU
1 9HAOKPUHHOU CUCTEMOH OTOOP KUBOTHBIX 11O IO-
BEJJIEHUIO MOXKET ABTOMATUYECKU U3MEHUTDH UX TOP-
MOHAJIBHBIN CTATYC JIMOO 3ATPOHYTH PELENTOPHYIO
CUCTEMY TE€X WJIM HHBIX KJIETOK, 4 CJIEJOBATEIbHO
u crnenuduKy uX OMOXHUMUYECKOM, MPEXKAE BCETO
(pepMEHTATUBHON, aKTUBHOCTU CO BCEMH BBITEKAIO-
MIUMHU OTCIOAA MMOCIEACTBUAMU /I NPOIECCOB OHTO-
rernesa. Hajo uMeTh B BUJY, YTO HEUPOTOPMOHAIbHAA
CUCTEMA y BCEX BBICIIMUX MTO3BOHOYHBIX, Y MJIEKOIIHU-
TAIOMUX B OCOOEHHOCTH, UT'PAET KIIOUYEBYIO POJIb
B PETY/IALMNA OHTOI€HE3d, U 3TO CBA3AHO C TEM, UTO
TOPMOHBI CHYKAT BAXKHEUIIUMU PETYAATOPAMU
(PYHKIIMU TEHETUYECKOTO ANNAPATd — UHAYKTOPAMU
OMOXMMUYECKON AKTUBHOCTHU I'€HOB U CUHTE32 (ep-
MEHTOB. OTU COOOPAXKEHUS IIOCIYKUIU OCHOBOM /IS
1IeJION CepuHr MPOBEJCHHBIX B HAallleM VIHCTUTYTE UC-
CNIEAOBAHUNI TOPMOHAJIBHON CHUCTEMBI y JIUCHII, Ce-
JEKTUPYEMBIX HA JOMECTUKAIMOHHBIA 3(P(HEKT MOBE-
JEHHUSA U HE CEJIEKTUPYEMBIX 110 3TOMY IIPU3HAKY.

31€eCh HEBO3MOXKHO OCBETUTb BCE PE3YIBTATHI
3TUX pab0T. OTMETUM TOJBKO OCHOBHBIC (DAKTHL. bbI-
JIO YCTAHOBJIEHO, YTO Y CEJIEKTUPYEMBIX IO MOBEJE-
HUIO JKUBOTHBIX — KaK CAMOK, TdK U CAMIIOB — YpO-
BEHb 'OPMOHOB HAAIOYEYHUKOB (11-OKCMKOPTHKO-
CTEPOUJIOB) B NEPUPEPUIECKON KPOBU JOCTOBEPHO
OTJINUYAETCA OT HECENEKTUPYEMBIX — KOHTPOJILHBIX.
ITpu 3TOM BBIACHUIOCH, YTO CEIEKITUA Ha JOMECTUKA-
LUOHHBIA 3(P(EKT MOBEACHUS CEPbE3HO 3ATPOHYIA
HE TOJBKO COOCTBEHHO CEKPETOPHYIO AKTUBHOCTD
Ha[NOYEUYHUKOB, 4YTO OBLIO MPOJEMOHCTPUPOBAHO
B UCCJIE/IOBAHUSX i1 ViVO U i1 vilro, HO U €ro Mop(do-
JIOTUYECKYIO CTPYKTYPY [3].

B nesom aTu akTh CBUJAETENBCTBYIOT O TOM, 4YTO
MIPOIECC MOBEJIEHYECKON CEJIEKITUU MPUBET K CEPb-
€3HBIM HM3MEHEHUAM BCEU T'MIOTATAMO-TUNOMU3Ap-
HO-HA/JMOYEUYHUKOBOU CUCTEMBI Y JOMECTULIUPOBAH-
HBIX JIMCUL]. B pe3ynprarTe CEeJEeKIHUU MO NOBEJEHUIO
U3MEHMWIOCHh U COAEPKAHUE CEKPETUPYEMBIX AUYHU-
KaMH ITOJIOBBIX CTEPOUAHBIX TOPMOHOB: 3CTPA/JUOA
n nporecrepona [4]. CymecTBEHHO, 4TO YPOBEHD
060UX TOPMOHOB Yy PYYHBIX CAMOK B IIEPBLIE HU O€-
PEMEHHOCTH BBIIIE, YEM Y KOHTPOJIBHBIX. [IOCKOIBKY
3TU T'OPMOHBI UI'PAIOT BAXKHEHUIIYIO POJb B MPOIEC-
C4X UMIUTAHTAIUU U B 9MOPUOHATBHON CMEPTHOCTH,
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TO 3TUM XOPOIIO OO'BSICHACTCS MOBBIINICHHAS TJIOJO-
BUTOCTb PYYHBIX CAMOK 110 CPABHEHUIO C OOBIYHBIMHU.

MozeT 6BITh, HAN60JIEE 3HAUUTENBLHBIM B 3TOI Ce-
pUM UCCIEJOBAHUN OKA3aJCA TOT (PAKT, YTO Yy pyu-
HBIX JIMCUL] OOHAPYKEHBI CTATUCTUYECKU JJOCTOBEP-
HBI€ M3MEHEHHUSA B HEKOTOPBIX HEMPOXMUMHUYECKUX
XAPAKTEPUCTUKAX MO3rd, B YACTHOCTHU B TAKUX €rO
OTAeNaX, KaK TUIOTAIAMYC, CPETHUI MO3T M TUIIIIO-
KamI [5]. ComepKaHue MEIUaTOpa MO3ra — CEPOTO-
HHUHA U €T0 META00INUTA 5-OKCUUH/ONYKCYCHON KUC-
JIOTBHI y PYYHBIX JIMCUI] OKA3aJ0Ch BBIIIE, YEM Y OObIY-
HBIX. OTOT (PAKT XOPOUIO COIMACYETCA C XAPAKTEPOM
MOBEJICHUSI JOMECTUITMPOBAHHBIX JIMCHUIL, TAK KAK 13-
BECTHO MHIUOUPYIOIIEE BIUAHNUE CEPOTOHNHA HA He-
KOTOPBIE BUABI aTPECCUBHOCTH; C JAPYTON CTOPOHHI,

OH YK43bIBA€T HA IIPUYMUHBI U3MEHEHUS [ICHTPAIbHO-
HEPBHON PETYAALUU THIOTATAMO-TUNOMU3APHO-
HAaJMOYEUYHUKOBON M THIOTATaMO-TUNOMU3APHO-
MIOJIOBOU CUCTEM, TOCKOIbKY UMEHHO CEPOTOHUH UT-
PAa€eT BAXKHYIO POJIb B 3TOM mporecce. Takum obpa-
30M, UCCIEOBAHUS IOKA3AI1, YTO CEJIEKIUSI HA J0-
MECTUKALIMOHHBIA TUII IIOBEJEHUS CEPBE3HO NIEPECT-
pauBaET KAK LIEHTPAJIbHBIEC, TAK U MepuPepudIecKue
3BEHDA HEHPOIHJJOKPUHHON PEryIAMN OHTOI'CHE3A.

DTa NepecTporiKa y JUCULl UAET, KOHEYHO, B TOM
JK€ HATIPABJIEHUHY, YTO U Y JABHO OJOMANIHEHHBIX BU-
JIOB JKMBOTHBIX, IIOCKOJIBKY M Y HUX IIOJ| JABJICHUEM
TAKOTI'O K€ 0TOOPA HA MEPBBIX 3TANAX JJOMECTUKAUU
OKa3aJ1aCh T4 K€ CaMas PEryJAaIMOHHas CUCTEMA OH-

o

TOTEHE3d. DTU (I).?lKTbI Xopomuo O6’bHCHHIOT, C MOCHu

HoBble MOpCbOJ'IOFVI'-IeCKVI NPU3HaKKN 'y nncuy, 3KCI'IepI/IMEHTa}1bHOI‘/II nonynauunn: a — 3aFHyTbII‘/’I XBOCT, 6 — OnyLieHHble YLK,
B8 — CHELJ,I/IqJVI‘-IECKaﬂ neroctb «3Be3[04Ka», ¢ — 3aFHyTbIl7I XBOCT U «3BE€3[104Ka».
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TOYKH 3PEHUA, BOSHUKHOBEHUE Y JOMECTUIUPOBAH-
HBIX JIMCHUL] I'OMOJIOTMYHBIX U3MECHEHUU B CUCTEME
BOCIIPOU3BECHUSA U INHbKU.

C no3unui U3MEHEHU TOPMOHATBHOTO HaTaHCa

B IIpoLecce AOMECTUKALUU IPELCTABIAECTCH BO3-

MOKHBIM OOBACHUTD U NMOABIECHUE OMUCAHHBIX MOP-
3 (ponOrnUeCcKux M3MEHEHNUH, BO3HUKAIOMMUX C BBICO-

KOM 4aCTOTOM Y PY4YHBIX JUCHUI]. [TOCKOIBKY ropMO-
ﬁ HBl YYACTBYIOT B PEryIAlUU (PYHKIUOHAIBHOU AK-

TUBHOCTU I'€H4, TO MOXHO IIPEACTABUTDL, KAK U3ME-

HEHHBI TOPMOHAJIBHBIA OaJaHC MPUBEN K aKTUBA-
§ WU paHee (PYHKIHUOHATbHO HEAKTUBHBIX, TAK HA3bI-

BAEMBIX MOJYAIUX, WJIHM CHAMUX, TOMOJTOIMYHBIX

I€HOB, YTO BBI3BAJIO LIEABIN KOMILJIEKC I'OMOJIOTUY-

HBIX K€ MOP(OJIOIrHYECKUX U3MEHEHUN Y JOMECTU-
w LUPYEMBIX JIUCHUII,

@axT PYHKIHUOHAIBHOU 3KCIIPECCUHN WU PENIPEC-
CHUM T'€HOB B OHTOI'€HE3€ IO/ BIUAHUEM PA3NTUIHBIX
MeTa60NIUTOB, B TOM YMCJIE U TOPMOHOB, ITO-BUHUMO-
MY, MOKHO CYUTATh BIIOJHE YCTAHOBJIECHHBIM. DBOJIIO-
LUOHHOE 3HAYECHUE ITOI'O ABJICHUA 3HAUUTEIbHO ME-
Hee ACHO. XOTA UJIe O BO3MOXKHOI POJIM AKTUBALUU
1 MHAKTUBALMU I'€HOB B 3BOJIOLMU BBICKA3bIBAJIACH
B obmeid (popMe pA3HBIMU ABTOPAMH (HALIpUMEP,
eme 'MemrepoM, a 3arem D.1ykepkanpiem u JLITo-
auHroM [6, 7]), OAHAKO XOPOMHUX (PAKTHIECKUX JIO-
Ka34TEJIbCTB 3TOI'O MOKA HET, U BCA NPOOIEMa KACT
9KCIEPUMEHTAIBHONU Pa3pPaOOTKU.

B 31O CBA3M NPENCTABIAAET UHTEPEC XAPAKTEP
HACNEJNOBAHUA yKE YIIOMUHABIIENCA METOCTH «3BE3-
JOYKa». AHAIN3 PACHIEIVIEHUA IIPU CKPEIUBAHUH Te-
TEPO3UI'OT 11O ITOMY I'€HY SACHO JEMOHCTPUPYET HE-
JOCTATOK I'OMO3UIOTHOI'O KJIACCAd IIPU TOYHOM CO-
6ntoneHuu pacmermieHus 3:1. CnenuanabHOE UCCIe-
NOBAHME ITOKA3aJI0, YTO ITOT (PAKT HENb3A 0OBAC-
HUTb CMEPTHOCTBIO 3MOPHUOHOB TOMO3UIOTHOTO
Kiacca. [TosydeHHbIE JAHHBIE 1AI0T OCHOBAHUE JIOTIY-
CTUTb, YTO Yy YACTU 'OMO3UI'OT OJUH U3 IBYX I'OMOJIO-
I'MYHBIX MYTAHTHBIX I'€HOB, JETEPMUHUPYIOIUX 3TOT
NPU3HAK, (PYHKIUOHAIBHO HEAKTUBEH, U 3TO BEJAET
K TOMY, YTO T€HETUYECKH T'OMO3UTOTHBIE (POPMEI
MPOABJIAIOT CE6A KAK I€TEPO3UTOTHEIE.

KoHeuHO, MBI HE MOXKEM CKA34Th, HAOMIOAAETCA TN
B IOJOOHBIX CIy4asax (PYHKIMOHAJIbHASA PEIPECCUS
TPAHCKPUIIIIUN WIN K€ BCE COOBITUSA PA3BEPTHIBAIOT-
€4 Ha MNOCJEAYIONUX 3TANAX META00IMU3MA T€HHBIX
IIPOAYKTOB, HO B IAHHOM CJIY4d€ 3TO HE MEHHAET CY-
mecTBa Aena. [IPUHIUINAIBHO, YTO IOJ| BIUAHUEM
BBI3BAHHOTO OTOOPOM HM3MEHEHHUA I'OPMOHAIBLHOIO
6a71aHCA PA3BUBAIOTCS, BBIXOAAT B (PEHOTUII U UCIIBI-
TBIBAIOTCS OTOOPOM MHOT'HE HOBBIE IPU3HAKH, JJO TO-
I'O HEBEJOMBIC BUJY U BLIBOJALIUE €I'O 34 I'PDAHULIBL
Cc(OPMUPOBABIIETOCS TOTUMOPPU3MA.

TakuM 00pa3oM, MBI IPUXOJAUM K BBIBOJY, 4YTO
BAXKHOU NPUYUHOU IOMOJOTUYHON HU3MEHYUBOCTU
JOMAIIHUX JKMBOTHBIX SABJIAECTCA OTOOpP IO IOBEJE-
HUIO, BBI3BABIIMU y BCEX BUAOB MJICKOIIUTAIOUIUX,
BKJIIOUEHHBIX B C(PEPY AOMECTUKALUU, OJHOHAIPAB-
JIEHHOE CMEIeHHE TOPMOHAJIBHOTO 0anaHCa U, KaK
PE3YIBTAT ATOTO, NEPECTPOUKY KOPPENAIIMOHHBIX CH-

CTEM OPIaHU3MOB U AKTUBALUIO (PYHKITMOHAIbHO HE-
AKTUBHBIX — MOJYAIUX, WIN CIANUX, TEHOB. DTUM
MOXHO OOBACHUTb I'DOMAJHBIN pa3MaX U TEMI Ha-
CIEACTBEHHON U3MEHYUBOCTHU MIPU JJOMECTUKAI[UHU,

KoHe4HO, HENb3d OTPULATh BKJIAJ MYTalJMOHHO-
IO NPOILECCA B ABJIEHUE TOMOJOTUYHON U3MEHUYHUBO-
CTH. DJIEMEHTAPHBIE TEHETHUYECKUE MEXAHU3MBI,
B TOM 4YMCJI€E Jpeid reHos (U3MEHEHUE YaCTOTH Te-
HOB) CO BCEMH €TI0 MOCJIEJCTBUAMU, TAKKE UIPAIOT
60/BIIYIO POJIb B BO3PACTAHUN U3MEHUYUBOCTU INIPU
goMecTukanuu. OJHAKO KIIOYEBBIM MEXAHU3MOM
JOMECTUKAIUN U BO3HUKHOBEHMSA T'OMOJOTMYHON
U3MCHYUBOCTU Y JKHBOTHBIX BCC JKC HpI/IXO[II/ITCH
CUUTATH OTOOP U, OUYEBU/IHO, ABICHUS SNUTCHOMHO-
IO HACIELOBAHU.

KakoBa e Mpuposia ¥ CymHOCTb TOTO OTOOPA, KO-
TOPBIA CIY’KUT OCHOBHBIM MEXAHU3MOM JOMECTHKA-
uuu? Kakosa gpopma 3Toro ordéopa niu, Jy4yue CKa-
3aTh, ero addexr? CoBpeMEHHAA I'€HETUKO-IBOJIO-
LIMOHHAA JUTEPATYpaA 3HAET MHOIo Gopm oTbopa.
Benep 3a Y.JIapBUHOM, KOTOPBHIM 110 (HOPMAIBHOMY
IIPU3HAKY BbIEIN €CTECTBEHHBIN U UCKYCCTBECHHBIN
oT6Op, LENB pAJ ABTOPOB ONHUCAIHU JPYIHUE €TO
(opMbl (KOHCEPBUPYIOMUN, JU3PYITUBHBINA U T.J.).
WN.M.IIManbrayses [8] BuIAEANI IBE OCHOBHBIE (POP-
MBI OTH6OPA: ABHUXKYIIUIL OTOOP, POIb KOTOPOIO KaK
[JIABHOTO (paKTOpa 3BOJIONUU OblIA OOOCHOBAHA
JapBUHOM, U CTAOMIN3UPYIOMUN, TEOPUA KOTOPOTO
CO3/1aH4 OblIA B OCHOBHOM caMuM IlIManbray3seHoM.

JBUKyIUIL OTOOpP, ONUPAIOMIUICI Hd MYTallUU
B OCHOBHOM MHHOPHOTO JICUCTBUS, BEJIET K YPE3BHI-
YalHO MEJIEHHOMY C/IBUTY CPEJHEN IIPUCIIOCOOIEH-
HOCTHU MNOMNYJAIUN U BUJOB K YCIOBUAM HOBBIX 3KO-
JIOTUYECKNUX HUII B IPEAENAX JAHHOM cpebl. Kak nmu-
can caM JlapBUH, OH HE MOPOXKAAET U3MEHUYUBOCTU
1 ONUPAETCA HA TY UBMEHYUBOCTD, KOTOPYIO 1A€T €MY
npupoja. B cymHocTH, Ha 3TOM HNPUHIIUIIE CTOXAC-
TUYECKUX MPOIECCOB JIBUKEHUSA '€HOB B TEHHOM IIy-
Jie MONYJIAIUY IOCTPOEHA BCSI COBPEMEHHAA OIS -
LIMOHHAs T€HETUKA U I€HETUYECKAS TEOPHUSA IBOJIO-
Iuu U cenekuuu. CTabunu3upyomun oréop AencT-
BYET BCEIJA B YCJIOBUAX YCTOMYMBO OCBOEHHOU BU-
JOM (M B 3TOM CMBICJIE OTHOCUTENBHO CTAOUIBLHOI)
cpeabl. OH NPUBOJUT K CTAOMIM3AIMU OHTOTIEHE32
paan GOPMUPOBAHUN ONTUMAIBHOIO B JAHHOU Cpe-
ae ¢penoruna. CTabUIN3UPyIOmMul oTéop OCymeCTB-
JAET CBOM 3 PEKT MyTeM IUMUHALIUN MyTAaI|UH, Ha-
PYIIAIOMUX OHTOI'€HE3 U HOPMaJIbHBIN (peHOTUN. OH
VAEPKUBAET U3MEHUMBOCTD B IPEJENIaX ONTUMANb-
HOM, 3BOJIIOIJMOHHO YCTAHOBUBIIEHCS HOPMBI, HO HE
IIOPOXKAAET HOBOM U3MECHUYUBOCTH.

3/1eChb YMECTHO 3AMETUTD, UTO MOHATHE O (POPMAX
oT6opa, XOTd U OOHIENPU3HAHO B OHUOJIOTHUYECKON
auTeparype, (PAKTUYECKU ABIAETCA MATOYAAYHBIM,
IIOCKOJIBKY OTOOp JEHUCTBYET BCEIJA JIMIIb B OLHON
¢popme, UMEHHO B (POPME INUMHUHALIUNA MEHEE IIPU-
CIOCOGJICHHBIX.

Jns XapaKTEPUCTUKU O0TO6Opa HauboJjee CylecT-
BeH (POpMOOOPA30BATENBHBIN (MOP(O-(PU3NOIOTH-
yeCcKkuil) 3pPEKT ero feuCTBuUsd, T.€. NOCIEACTBUS IS
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3BOJIIOIMOHHON CYAbOBI MONYIAUUI U BUAOB. OU4eHb
Xopomo 310 noHuMman lManbrayaeH, KOTOPbIA BTO-
poe (mocmeprHoE) usganue «PaKTOPOB IBOJIOLUN>
33aKOHYMJI CJIEAYIOMUMHU CIOBAMU: «B 3aKniodeHue 1
XOUy OTMETHUTD, YTO CTAOUIU3UPYIOMUIL OTOOP B ETO
KOHKPETHOM IIPOSIBJIEHUU HE SABISIETCA 000COOJIEH-
HOW ¢popmoit orb6opa. [IpaBuibHee ObUIO OBl T'OBO-
puTh O ABHAKymEM U crabunusupyomeM dddexrte
(6br0enenue agmopa) EFUHOTO MPOLECCa ECTECTBEH-
HOT'O 0TOOPa».

Eciu oneHuTh UCCIEJOBAHHBIN B HAIIEH MOJEIHN
0THOP 10 NOBEAEHUIO O €ro 3(P(PEKTY HA OHTOrEHES
1 U3MEHUYUBOCTD, TO HETPYAHO BUJETD, YTO OH, OYAY-
4y (POPMAIBLHO ABMXKYIIUM OTOOPOM, IO CYLECTBY
BEJIET K PE3KOM /IeCTAOUIN3AIUYN KOPPEIAIUOHHBIX
CUCTEM PA3BUTHUSA U K CUJIbHENIIEMY ITOBBIIIEHUIO U3-
MeHUMBOCTH. OTOOp, 0b6aafaromui Takum 3ddex-
TOM, 51 HA3B4JI ICCTA0MIN3UPYIOMUM 0OTOOpOM [9, 10].
JecTabunn3upyromui oT60p B KpaT4ailue CPOKU
JIOMA€T CHUCTEMY OHTOTEHETHUYECKOU PEeryasiiuu
NPU3HAKOB U (PYHKIIUH, CIOKUBIIUXCA 1O/ LEHCTBU-
€M CTaOMIM3UPYIOMETO 0TOOPA, U MOPOKAAET TPO-
MaJHBII PA3MaX U3MEHUYUBOCTHU. FI3BMEHYUBOCTD, BBI-
3BAHHAA JIECTAOMIN3UPYIOMUM OTOOPOM, CTAHOBUT-
€A TEM MATEPUAIOM, HA OCHOBE KOTOPOT'O B JAJILHE-
oIeM OCYWIECTBIAIOTCA Apyrue 3(p@exTsl ordéopa —
OBIKYIWIUN U crabuausupylomuil. CirefoBaTelbHO,
JECTAOUIN3UPYIOMUN OTOOP — BAXKHBINA (HAKTOP
3BOJIIOI UM, 3HAYUTEIBHO YCKOPAIOMUH €€ TEMIIBL

OT6Op CTAHOBUTCSH AECTAOUIUZUPYIOMUM TOI/A,
KOT/A 11OJ] €ro AaBJIEHUE MONAJAI0T HEMOCPEJCTBEH-
HO WU ONOCPEJOBAHHO CHCTEMBI HEHPOIHIAOKPHUH-
HOM PEryIAIIUU OHTOIE€HE3A. A 3TO CIIy4aeTCs, 10-BU-
JUMOMY, BCETZd, KOI/Id B CPEJlE MOABIAIOTCA HOBBIE,
HE OCBOEHHBIE BUJIOM CTPECCOPHBIE (PAKTOPHI WU
KOT[A €lle OOJbIIETO HANPAKEHUA U CUJIBI JOCTUTA-
IOT YK€ OCBOEHHBIE BHJOM CTPECCOPHL B ycnosuax
JOMECTHUKAIMU OTOOp MPUOOpEN AeCTabUNU3UPYIO-
mui 3GPEKT UMEHHO IOTOMY, YTO JOMECTUIIUPYE-

Jluteparypa

MBIE BUJBI CTOJKHYIUCH C L[EJBIM KOMILIEKCOM MPHUH-
LIUIIMATBHO HOBBIX CTPECCUPYIOMUX (M OTOHUPAIO-
mux) (PaKTOPOB, INIABHBIM U3 KOTOPBIX OBLI, KOHEU-
HO, CaM YE€JIOBEK.

Jdecradbunusupyromuit 3p@dekT oTéopa NpOABII-
€TCsl, O-BUAUMOMY, C OCOOEHHOU CHJION B 3KCTpE-
MAJbHBIX 3KOJOTMYECKUX CUTYAUAX, IPU CUJIbHBIX
JIABJICHUAX CTPECCa, OCOOEHHO MPU CMEHE CPE/bl,
4 HEe IIPOCTO 3KOJIOTUYECKUX HUII B IPEENAX CPENHI,
T.€. IMEHHO B T€ MOMEHTHI 3BOJIOLIMOHHOU UCTOPUH,
KOI/Ia HA0JIOAAETCS OCOOEHHO 6OIBIIOE YCKOPEHUE
TEMIIOB 3BOIIOLUH.

Takum 06pa3oM, CTPECC CAYKUT BAXKHEHUIIUM MO-
JIyCOM 3BOJIONNY, ee pakTopoMm. Ho crpecc u crpec-
CUPYEMOCTDb HEOTJETUMBI OT CAMOU KU3HU, OHU — €€
YCIOBUE, 4, CIEAOBATENBHO, U (PAKTOP YCKOPEHUSA
9BOJIIOI UM KU3HU, OCOOEHHO HA BHICIIUX 3TAXKAX €€
OpPraHMn3anny, KOrja CUCTEMA HEMPOTOPMOHAIBHON
PETYIALMN OHTOTEHE3A JOCTUTAET GOIBIIOTO COBEP-
MIEHCTBA. BO3MOXHO, B HAIllE BpEM, KOI'/la JABJICHUE
CcTpecca Ha BCe (DOPMBI JKUBBIX CYIIECTB HEIPEPLIBHO
MOBBIMIAETCA, OH MOXKET BBI3BAThH JAE€CTAOUIN3UPYIO-
mue 3PPEKTH 0TOOPA.

MOKHO JIyMaTh, UTO CTPECC KAK (DAKTOP HACIE]-
CTBEHHO! M3MEHYHUBOCTH MOXET KOCHYTBCA U CAMO-
I'O 4eJioBeKa, MO0, KaK OBl MbI, JIIOJU, HU ITBITAJTUCH
N304aBUTHCSA WIKM OTPaJUTh Ce6sI OT BCE BO3PACTAIO-
MUX PAa3HOOOPA3HBIX CTPECCUPYIOMUX (DAKTOPOB,
CAENATh 3TO HEBO3MOXKHO. Hago ACHO NPEACTABIATD
cebe, yTo, O6y/lyuu BAKHBIM (PAKTOPOM IPOI'PECCHUB-
HOM 3BOJIIOITUH, CTPECC MPHU CBEPXCHUJIBHBIX HATPY3-
KaX MOXET NPUBECTU K PA3HOOOPA3HBIM, B TOM YHC-
JIe ¥ HEOJIATONPUATHBIM, ITOCJIE/ICTBUAM B CMBICJIE U3-
MEHYHUBOCTU U (POPMUPOBAHUSA HOBBIX BEKTOPOB OT-
60pa. OOBEKTUBHAS JUANEKTUKA OBITHUA COCTOUT BO
B3AMMHO IIPOTUBOPEUYMBOM €JUHCTBE A06pA U 354,
U 3Ty IPOCTYI0, HO HEOCIOPUMYIO UCTUHY MBI JJOJIK-
HBl SICHO BU/IETD, NBITASCh OIICHUTH IIEPCIEKTUBLI
3BOJIIOLUY XKU3HU HA HALIEH IIPEKPACHOU IIIAHETE. |
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fIpupy4yeHue cepou kpbicChbi

P.B.KoxemMsaKuHa,

§ MAGOUULL HAYUHBLILL cOmPYOnuK Hncmumyma yumoaozuu u zenemurxu CO PAH
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CEpPOU KPBICHL, UK NIACIOKA (Ratius norvegicus),
penyTanus OnacHOro, HENPUATHOTO U BECbMa
ArPECCUBHOTO CO3/JAHUSA, BE3/lE CONYTCTBYIOIIE-
IO YENTOBEKY U MOCTOAHHO IOCAXKAAIOMETo emy. C 1py-
IO CTOPOHBI, UYMEHHO CEPBIE KPLICHI — POJJOHAYANIb-
HMKHM MHOTOYUCJIEHHBIX ITOPOJ] U JIMHUH 1a60paTOp-
HBIX WX OJIOMAIIHEHHBIX KPbIC. OHU CTANIU HAPAIY
C 1260PATOPHLIMHU MBIIIAMU MONYAAPHBIMU OO'BEKTA-
MU CaMBIX PA3HOOOPA3HBIX HAYYHBIX MCCAETOBAHUII,
a4 TAKXKE PA3BOAATCSA B KAUECTBE JOMAIIHUX ITHUTOM-
LIeB. DTO CBUAETEABCTBYET O YPE3BBIYANHOM IIIACTUY -
HOCTH NOBEJEHUA BUAIA R.norvegicus, ero Cioco6HOC-
TH K CYIIECTBEHHBIM U3MEHEHUAM MO/ BIUIHUEM €C-
TECTBEHHOI'O U UCKYCCTBEHHOTO OT6OpA U K CPABHU-
TEJILHO OBICTPOMY OJJOMAIIHUBAHUIO. TAKUM 06pa3oM,
cepast KpbICa CYUTAETCSA OJHUM M3 HAUOOJIEE MOAXO-
JAMIMUX BUJIOB JIIA U3YYEHUA €HETUKO-(DU3UOTOTUYE-
CKHUX MEXAHU3MOB IIPOLECCA JOMECTUKALIUH [1].
DKCIIEPUMEHTHl MO CEJNEKIMU CEPLIX KPBIC HAYa-
aucek B 1970-1971 rr. nox pykosoxacrsom I1.M.bopo-
JUHA B 1aBOPaTOPUN IBOJIOLMOHHON T'€HETHUKU Ha-
MIETO MHCTUTYTA. JJUKUX MACIOKOB JIOBUIU B PA3JIN4-
HBIX parioHax HoBocnbupckon o6, 1 K KoHny 1971 1.
cobpanoce 233 ocobu (117 camox u 116 camiios).
Cpeay HUX ObUIM HE TOJBKO OT-
JIOBJIEHHBIE B IPUPO/JIE, HO U POXK-
J€EHHBIE B BUBAPUMU CAMKAMH, KO-
TOPBIX NOUMaIU OGEPEMEHHBIMU.
DTH )KUBOTHBIE MOCIYKUIU OCHO-
BATEJIAMHU TPEX MOMYJIALUI KPBIC.
B rpynmnsl /715 CENEKIIUU B IBYX
HANPaBICHUSAX OTOGpanu 160 ma-
CIOKOB (110 80 CaMOK U CaMIIOB)
IIOCJIE OLIEHKU UX IOBEJEHUA —
OBOPOHUTENBHON PEAKIUMU HA 4e-
JIOBEKA B TECTE «HA MEPUYATKY> II0
6a/upHOI mKane (oT —4 fpo0 4),
B OCHOBY KOTOPOU JIEIJIH TE K€
KPUTEPUH, YTO IIPU OTHOPE cepeb-
PUCTO-YEPHBIX JIUCHUIl B IKCIEPU-
menrte J[I.K.bemgesa [2]. Kpbicw
C HAMMEHBIIUM MNPOABJIECHUEM AT-
PECCUBHO-TPYCIUBBIX PEAKIIUI CO-
CTABWIU UCXOJHOE ITOKOJIEHUE IS
CEJIEKIIUU Ha JIOMECTHUKAIIUIO,

4 JKUBOTHBIC C BBIPAKECHHON OOOPOHUTEIBHOU PEAK-
nuei — aag oréopa B NIPOTUBOIIOIOKHOM HaIlpaBiie-
HUU (HA NOJJAEPKAHUE U YCUIEHUE aIPECCUBHOCTH 110
OTHOLIEHUIO K YEJIOBEKY). B pesynbrare mocie He-
CKOJIDKUAX ITOKOJIEHUH CENEKIUU ObUINA IOJTYYEHEBI JIBE
I'PYIIIBI CEPBIX KPBIC: PYYHBIE, KOTOPBIE HE 60ATCA de-
JIOBEKA U O0JI€E TONEPAHTHO, YEM JIAOOPATOPHBIE, OT-
HOCSTCA K B3ATHIO UX B PYKH, U AIPECCUBHDIE, LI KO-
TOPBIX XAPAKTEPHBI BPAXKIEOHOE OTHOMEHHUE K YEJIO-
BEKY U BBICOKUHU YPOBEHb BHYTPUBHUJOBOU arpeccuu
camros (puc.1). OcrambHbIe KPBICH (36 caMI[oB U 37
CaMOK) CTaayd OCHOBATEIAMHU KOHTPOJIBHOM IIOIYJIA-
1M, B KOTOPOH OTOOP MO MOBEJEHUIO HE MPOBOAMIICH.
BaxkxHO OTMETHUTH, YTO NPU (POPMUPOBAHUU UC-
XOJAHBIX ITOKOJICHUN 3TUX MONYJALUNA YYUTHIBAJIOCH
HE TOJbKO IOBEJEHUE, HO U IPOUCXOKIEHUE JKUBOT-
HbIX. KpBIC, OTIOBIEHHBIX B OJJHOM M TOM K€ pal-
OHE, K4K 1 OJAHOIIOMETHUKOB, POKIAEHHBIX CAMKAMH,
KOTOPBIX NOUMAJINBI 6EPEMEHHBIMH, 110 BO3MOXHOC-
TU PACHPEJEIANN 1O BCEM TPEM TIPYIIaAM, YTOOBI
C CaMOTO Ha4alad Pa3BeJeHUA MUHUMU3ZUPOBATD BE-
POATHOCTb OIU3KOPOACTBEHHBIX CllapuBaHui. Ilo-
Iy, KOTOPass pa3Bojuiaack 6e3 oréopa 1mo no-
BEJICHUIO, IOAAEPKUBAIACH TOIBKO 10 1989 1. [2].

Cepas Kpbica, MM naciok.

© Koxemsakuna P.B., 2017
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Cepaﬂ py4Hasa Kpbica (cneBa), TONiepaHTHaA K YeNoBeKY, U arpecCcMBHbIe CaMLbl B T€CTE NO U3YYEHUIO BHyTpl/IBMﬂ,OBOVI arpeccuu.

C 1990 no 2012 r. cenekyuIio NpoAoKaId BECTU
N.® ITmocHuHa. K HacrodmeMy BPEMEHU IIOTYYEHO
yKe 88 MOKOJIEHUN 0OTOOpa B 0OOUX HANPABICHUIX,
JAHHBIE MTOMYIALUN PA3BOAATCA METOJOM HEPOJACT-
BEHHDBIX CKpemuBanum. [losesenne KpuiC py4HON J11-
HUU XAPAKTEPU3YETCS MIOJHBIM OTCYTCTBUEM arpec-
CUBHOCTH II0 OTHOLIECHHUIO K YEJIOBEKY U TOJECPAHT-
HOCTBIO IIPU B3STUU B PYKHU, Y KPBIC ATPECCUBHOMN JIU-
HUU B TECTE «HA IMEPYATKY> OTMEUAETCA ATrPECCHU
B 100% cny4aes, nprdeM CpeJHUI OaJIT aTPECCUBHO-
CTH OJIM30K K MAKCUMAJIBHOMY [3].

Bapuauuun okpacku

JUKUHA TUII OKPACKU R.norvegicus — aryru (agouti)
C OCBETJIEHHBIM OPIONIKOM: BOJIOCH UMEIOT CEPBIE OC-
HOBAHUS U JKEJITOBAThIE KOHUYUKHU, HA )KUBOTE MIEPCTD
csetnast. OIHO U3 MEPBLIX MOCJAECTBUI JOMECTUKA-
LIUM — MOABJIEHUE B MEPCTHOM NOKPOBE O€JIOU IAT-
HUCTOCTU (IIETOCTH) U BO3HUKHOBEHHE HOBBIX OKPa-
COYHBIX MyTaluii. [TerocTh y KpbIlC 06pa3yeTcs B pe-
3YJBTATE MYTAILUH, KOTOPBIE HAPYIIAIOT HOPMAJIBHYIO
NUTMEHTAINIO. B yncie mocnefcTBUM HCKYCCTBEHHO-
ro oTé0opa HA JOMECTUKAIMOHHOE MOBEJJCHUE OTME-
YEHO TAKXKE OCBETIEHUE TOHA OCHOBHOHU OKPACKU
BOJIOC. Y TPBI3YHOB 32 OCNa0IA€HUE OCHOBHOHU OK-
PACKH OTBEYAIOT I'€HBI dgouti N extinction, MOCKOJIbKY
OHH OTIPEAENAIOT KOJUYECTBO U PACIIPEIETIEHUE [TUT-
MEHTOB (3yMeIaHUHA U (DEOMEIAHUHA) B BOJIOCE.
OT60p JUKUX CEPBHIX KPBIC MO MOBEJECHUIO IPUBEI
K UBMCHCHHUIO B CCJICKITMOHNPYCMBIX ITOITYJIANTUAX 9AC-
TOTBI POXKIAAEMOCTH MYTAHTHBIX IO OKPACKE OCOOEN.
[Tpu oT60pE HA OCIAGIEHNUE ATPECCUBHO-TPYCIUBBIX
pEeaKIMH HA 4enoBeKa (Ha «PYYHOE» MOBEJEHUE, NN
Ha JOMECTHKAI[UIO) BO3POCTAA YACTOTA MOSBICHUA
KPBICAT C 60 NATHUCTOCTBIO HA OPIONHON CTOPO-
He (TIEroCThIo). benas NATHUCTOCTD ¥ MACIOKOB 06YyC-
JIOBJIUBAETCH AJUIEIAMU JIOKYCa hooded (KalmOIOHOM).
HasBaHue 3TOTO IJABHOIO JIOKYCa, AETEPMUHUPYIO-

AvKne darpeccveHble

Bannel
o
1

pyuHbIe

Puc.1. OueHka noBeaeHMs cepbix KpbiC TPeX NonynsLmui B Tec-
Te «Ha nepyatky». JleBble CTONOMKM B KaXKA0N nape — camiibl,
npasble — CaMKu.

mero 6enyo MATHUCTOCTb Y KPBIC, IPOUCXOJUT OT
XaPAKTEPUCTUKU 3KCIPECCUU HauboJee YacTo
BCTPEYAIONErOCAd MYTAHTHOTO ajuiensd. [0J10Ba KPBIC
MOJHOCTBIO OKPALI€HA, 4 HAa TYJIOBUIIE U KUBOTE
MIEPCTh 6emas, 32 UCKIIOUYEHUEM TTONIOCKHA HA CIIUHE,
JIOCTUTAIONEN XBOCTA (HA KOTOPOM, OJTHAKO, OHA MO-
JKET MECTAMHU IPEPBIBATHCSA WU MOJHOCTBIO OOPHI-
BaTbCA). TAKUM 06PA30M, XBOCT MOXKET OBITh HE OKPa-
MIEH JIN60 OKPAUIEH IIETUKOM, 4 MOXKET ObITh U IAT-
HUCTHIM. HEO6XOUMO OTMETUTD, UTO C CAMOTO HAYa-
JIa TIO PAAY NPUYUH CTPOTUN YUET MOABIEHUA KPBICAT
C BEHTPAJIBHOU TETOCTBIO MPOBOAMUICA TOJIBKO
¢ 30-ro nokoseHus 0TOHOPA.

Ho camoe cymecTBeHHOe oTandue 3(p@PEeKTos ce-
JIEKIIUU B IBYX HAIIPABJIECHUIX COCTOUT B TOM, YTO IIPU
OTOOPE HA ATPECCUBHOCTD NPU CKPEUIMBAHUU CTAH-
JAPTHBIX IO (DEHOTUILY CEPBIX KPBIC PETYIAPHO MOSB-
JIAIOTCA TOMO3UTOTHI IO PELECCUBHOU MYTAIlUU 711072-
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agouti, KOTOpbIE COBCEM HE PETUCTPUPOBAIUCH B I10-
“nym{uym PYYHBIX IACIOKOB. MyTanus non-agouti npu-
BOJIUT K TOMY, YTO MEX CTAHOBHUTCS IIOJHOCTBIO U€p-
HBIM M3-32 YTPATBl CIOCOOHOCTH K OOPA30BAHUIO B BO-
JIOCE KEITOro MUIMEHTA. B arpecCUuBHOU K€ IOIYJIA-
LMY [IEPBBIE YEPHBIE KPBICATA OBLIN IOTOMKAMU 25-TO
3 IIOKOJIEHUA OTOOPA, OHU TAKKE 3aAPETUCTPUPOBAHEI
B 28-M. Haunnas ¢ 30-ro nOKoJEHUA YEPHBIE TOTOMKU
HOSABJIAIOTCS PETYIAPHO [2].
Mop@oMeTpUIECKUH aHANIU3 MTAPAMETPOB BOJIOC,
BIUAIOMUX HA UHTEHCUBHOCTb OKPACKU MIEPCTH, TO-
§ Ka3aJ1, 9TO B MOMYJIALIMHK JIUKUX KPBIC ATYTH CYHIECTBY-
€T IONNMOP(HU3M IO OCHOBHOI OKPACKE MIEPCTH, T.€.
&\I/IMCIOTCH KaK CBETJIO-CEPbIE 0COOU, TAK U TEMHO-CE-
peie aryru. Cpefin arpeCCUBHBIX KUBOTHBIX IPe0OIa-
w JaI0T TEMHOOKPALIEHHBIE, 4 CPEJU PYIHBIX — CBETIIBIE.
CBa3b 3 PexTOB 0TOOPA O MOBEJICHUIO C MOAUDUKA-
HUAMH OKPACKH INEPCTH, BEPOATHO, OOYCIOBIEHA U3-
MEHEHUAMU HEMPOTOPMOHAIBHBIX MEXAHU3MOB PETY-
JIALUU TUX NIPOIIECCOB [4].

NoeeaeHue cepbix KpbIC

Tpesoxwnocms unru cmpax? VIsydeHue INOBEJEHUA
PYYHBIX U aIDECCHUBHBIX KPBIC OBIJIO MPOBEAEHO HA
Pa3JMYHBIX 3KCIEPUMEHTAIBHBIX MOJEIAX, C MC-
MOb30BAHUEM PA3HBIX MOBEJEHUYECKUX TECTOB, Ta-
KMX KdK PEaKIUA Ha HOBOE OKPYXXEHHUE, MCCIEJOBA-
TEJNbCKAd AKTUBHOCTb M PEAKIIMU CTPAXd WU Tpe-
BOKHOCTHU. BbIM MCHONB30BAHBI TECTHI «OTKPHITOIO
noas» (open-field), «IpUNOAHATHIH KPeCTOOOpPA3-
HBII 126upuHT> (elevated plus maze), «CBETIO-TEM-
Has kamepa» (light-dark box), «peakuus B3gparusa-
HUA> (startle response), a TAKXKE TECT Ha Heodo-
6110 — MOBEJICHUE, IPU KOTOPOM KUBOTHBIE N30€ra-
10T HOBBIX IIPEJMETOB.

HccnenosaTenbckast akTUBHOCTD Y KPBIC IIPOSIBIIA-
€TCs B OCMOTPE HOBOI CPEfibl, OOHIOXUBAHUM, BEPTHU-
KaJIbHOU ABUTI'ATEIbHON AKTUBHOCTHU (rearing), 3arys-
JBIBAHUU B PA3TUYHBIE OTBEPCTUS, IEPEMEMIEHNUH J1O-
CTYIHBIX OO'BEKTOB. TPEBOKHOCTb BBIPAXKACTCH B 3d-
MHUpPAaHUHU, IIOUCKE YOexua, Ia-
HUYECKOM Oercrse, aedeKanuu.
CTOUT OTMETHUTD, YTO TPAAUILIUOH-
HBIE MOJXO/bl K OLIEHKE TPEBOX-
HOCTH Y KUBOTHBIX B CTaHJApT-
HBIX TECTAX YdCTO HE YYUTHIBAIOT
TUIl CTPATETUU IIOBEJEHUA B He-
3HAKOMOM CUTYalluH, 4TO 3aTPYy/[-
HAET HUHTEPIPETAUIO MOJYYEH-
HBIX JJAHHBIX.

MHOTI'OYHC/IEHHbIE UCCIEN0BA-
HHUSA, IPOBOJJUMBIE HA CEPBIX KPBI-
€aX, IMOKA3aJIM, YTO CEJEKIUA Ha
SMUMHUHALIMIO U YCUJIEHUE arpec-
CHUBHOCTH IO OTHOIIEHHUIO K YEJIO-
BEKY HE TOJIBKO 3aTPOHYJIA MIpU-
3H4K, IO KOTOPOMY BEJICSI OTOOpP,
HO M M3MEHWIA IOBEJECHUE KPBIC
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HYMCNO 3aX000B B TEMHbIW OTCEK
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B OTBET HA PA3HBIE THUIIBI CTPECCOPOB. C MOMOIIBIO
PA3IUYHBIX TECTOB I U3YUYEHUS TPEBOKHOCTH OBLIO
IIOKA3aHO, YTO CEJIEKIUA Hd OTCYTCTBUE AI'PECCUBHOC-
TH 10 OTHOWIEHUIO K YEJIOBEKY IIPUBEJIA K 3HAUNUTEC/Ib-
HOMY OCJIA0JIEHUIO TPEBOKHOCTUA U YCUJIEHHUIO UCCIIE-
JOBATEIbCKOTO NOoBeAeHUA [5—7]. C UCIIONb30BAHUEM
KPBIC YETBEPTOTO U MOCJIEAYIOMUX ITOKOJIEHUN CEJIEK-
IIMH 6BUIO POJEMOHCTPUPOBAHO, YTO JOMECTUIIUPO-
BAHHBIEC KPBICH XAPAKTEPUBYIOTCA OTCYTCTBUEM HEO-
(pobuu [8].

JoCTOBEpPHBIE OTIMYUA B OLEHKE TPEBOXHOCTU
MEXJY PYYHOU M ArPECCUBHOU JIMHUSAMU ObUIM OOHA-
PYXKEHBI TOIBKO B TECTE <«CBETIO-TEMHAA KaMeEpPa».
[ToJ TPEBOXHOCTBIO 3TOJOI'Y MOHUMAIOT 3AIIUTHBIN
OTBET OPraHMU3Md HA MIOTECHLUAJIbHOE NPUCYTCTBUE
YI'PO3bl (B OTIMYUE OT CTPAXA, BBHI3BAHHOI'O pPEaslb-
HBIM YI'DOXKAIOMMUM CTUMYJIOM). CBETIO-TEMHAA Ka-
Mepa COCTOUT U3 JIBYyX 4ACTE€HU: TEMHASA 4aCTh — U3
BUHUIUIACTA, CBETIAA — M3 IIPO3PAYHOTO OPICTEKIIA.
J1ss BO3MOXHOCTU IEPEXOAA U3 CBETIOU YaCTHU
B TEMHYIO UMEETCA OTBEPCTUE AUAMETPOM 7 CM Ha
BBICOTE 5 CM OT 1oJia. JKUBOTHOE IIOMEIAJIU B CBET-
JYI0O 4aCTb KaAMEPbl HOCOM K OTBEPCTUIO. CBETIYIO
4acTh JONOJHUTENbHO oOcBemana jgammna B 200 Br.
Boisiee TpEBOXKHBIE KUBOTHBIE NMPEJINOYUTAIOT HAXO-
JUTBCS B TEMHOM OTCEKe (puUC.2).

[nomaaKa OTKPBITOrO MOJIS NPEACTABIIET COOOI
KPYIJIVIO 6€JyI0 apEHY JUaMETPOM 1 M, pABHOMEPHO
OCBELIEHHYIO U OI'OPOXKEHHYIO HENPO3PAYHON CTEH-
KOU BBICOTOU 45 cM. Kaxgas Kpbica NEPEHOCUTCA U3
JOMAIIHEN KIETKA Ha IUIOIMAJKY OTKPBITOI'O IONIA
B IIEPEHOCHOM II€HJIE, KOTOPBIH CTABUTCA B LICHTP
apeHbl. KppICy BBICAKUBAIOT HA IUIOMIAAKY, YOUpas
BBIIBUKHON I10JI IIeHand. [IpOAO/IKUTEIbHOCTD TECTA
5 MUH. B 3TOM TecTe pydyHbI€ KPBICH OTIMYAIOTCH OT
ArPECCUBHBIX MOHMKEHHON 3MOIIMOHANBHOCTDIO (BE-
IETATUBHAS PEAKUUA fedeKaluu) U IpeobaajaHuEM
HCCIEL0BATEIBCKOIO IOBEJCHUA HAJ| PEAKLIUAMU U3-
Gerannst W 3amupanus [6, 9]. ArpecCUBHBIE OCO6H
[IPEBOCXOAN/IN PYYHBIX I10 YMCJIY IIEPECEUYEHHBIX MU
OTCEKOB IIPU JIOKOMOLUU. YCUJICHHAA ABUTATEIbHAA
AKTUBHOCTb 4ATPECCUBHBIX KPBIC PACCMATPUBAETCA
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Puc.2. NMoBepeHMe cepbiX KpbIC B TECTE «CBETAO-TEMHAA Kamepaw. PyuyHble KpbiChl
(cuHue cTonGuKK) pexe, YeM arpeccuBHble (KpacHble), 3aX0AAT B TEMHbIA OTCEK
1 MeHblUe BPEMEHN TaM NPOBOAAT.
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KaK IIPOSABIECHUE TTAHUKU, BHI3BAH-
HOM CTPAXOM.

Js ucciueoBaHus YPOBHS UC-
Iyra ONPEJENsNIN BBIPAXKEHHOCTD
pedekca B3gparusaHus (startle-
pEaKIMUN), BEI3BAHHOTO AKYCTHYE-
CKHUM CUI'HaJIOM. Yepes 3 MUH IIOC-
Jie TIOMEMIEHNS KPBICH B ammapar
MO/IaBAJIOCh YETBIPE AKYCTHUUEC-
KHUX CUTI'Hana ¢ uHtepsaaom 30 c.
Py4HBIE KPBICBHI XapAaKTEPUIYIOTCS
B TPU pa3a MEHBIIEN AMIUIMTY/LOM
pedIEKTOPHOI pEAKIUU B3JpaATU-
BAHUSA, UeM AIDECCUBHBIE, U 6OJIb-
meH CKOPOCTBIO YraCaHUs 3TOTO
pedaexca, a 3HAYUT, MEHDBIIEN BbI-
Pa’KEHHOCTBIO 3MOIMOHAIBHOTO
cocTosaHns crpaxa (puc.3) [10].

Oco06bIil UHTEPEC NPEACTABIIA-
I0T CABUTH B CPOKaX (POPMUPOBA-
HUA IOBEJECHUSA Y PYYHBIX U aTPECCUBHBIX KPBIC. B 1-
KOH MONYJIAIUYU OTKPBITUE HAPYAKHBIX CJIyXOBBIX IIPO-
XOJIOB U IJIA3 Y KPBICAT OTMedaeTca Ha 13-15-11 nenp
nocie poxjaenud. Ho B mpouecce oTé0opa HaA JOMEC-
TUKALIMOHHOE MOBEJJEHUE KUBOTHBIX MHOTHE (DUBHUO-
JIOTUYECKHUE U MOP(POTOTUYECKUE TaPAMETPHI C/IBU-
HYTBl B Pa3BUTHUU. TaK, y PYYHBIX U aArPECCHUBHBIX
KDBICAT IJ1432 U YVIIM OTKPBIBAIOTCA K 18-IHEBHOMY
BO3PACTY, KOI/JJa IPOUCXOAUT CTAHOBIEHHUE JTOKOMO-
TOPHOW AKTUBHOCTH, UTO IO3BOIAET 4JIEKBATHO pea-
TUPOBATH HA OKPYKAIOUYIO CPEJY.

M3ydyeHne HCCAE0BATEIbCKOTO MOBEACHUS MPO-
BOJUJIOCH Y KPBICAT B Bo3pacre 18, 21, 28 u 45 cyr.
KpeICcATa JO MECAYHOTO BO3PACTa MOMEMAIUCD B CIIE-
LHUAJbHBIE KJIETKU M3 HENPO3PAYHOIO MATEpPHUANIA
C ABYMA PASAMU OTBEPCTUI B KPBIMIKE (110 TPU OTBEP-
CTUA B KaXIOM psapny). TectuposaHue 45-71HEBHBIX
KPBICAT NPOBOJWIN B aHAJTOTMYHBIX KJIETKAX, HO
60bIIEro pazmepa. YPOBEHb UCCIEL0BATEIBCKON aK-
TUBHOCTH OII€HUBAJICA IO KONUYECTBY OOCIEJOBAHUN
OTBEPCTUH (BBICOBBIBAHUU HOCA) B TecTe (holeboard
test). B Bospacre 28 m 45 gHEN 4UCIO OOCIENOBAH-
HBIX OTBEPCTUH B TECTE HA UCCIEJOBATENBCKYIO AK-
TUBHOCTD Y PYUHBIX KPBIC PE3KO BO3PACTAET 1O CPaAB-
HEHUIO C 60JIee PAHHUM BO3pacToM (puc.4). Y arpec-
CHUBHBIX K€ Ha6JI0A€TCA TUIIb HEOOBIIOE YCUIEHUE
3TOU AKTUBHOCTHU B 28-THEBHOM BO3pacrTe [9].

Cnocobrocms Kk 00yuenuro. JKUBOTHBIE, 1TOMA/As
B HEBOJIIO, CTAHOBATCA MEHEE 3dBUCUMBI OT XHUIIHHU-
KOB, OT HAIMYHNA BOJIBI ¥ MUIIH, OT KIUMATA U T.J., 4TO
B KOHEYHOM CUETE PE3KO OOEJHAET UX CPEJJOBOE OK-
PYXKEHHUE U CHUKAET aalITUBHBIE BO3MOXKHOCTH. He-
BOJII — MCTOYHUK MHOXKECTBA CTPECCOBBIX YCIOBUIL:
ocnabneHuss (PU3NYECKON HATPY3KHU, HEOOXOAUMOC-
TU CONPOTUBJIATHCA HOBBIM HH(MEKIUAM, JIENPUBA-
IIUM €CTECTBEHHBIX PEIU3UHI-CTUMYJIOB, U3MEHEHU
B MUIE U UCTOYHUKAX BOJIbl, CKYUEHHOCTU WJIU, Ha-
obopor, usonauuu u t.4. [11-13].

HecoOMHEHHO, BAKHYIO POJIb IIPU YCIEIMHOH [O-
MECTHUKAIHUHU OOJBIIMHCTBA BUJOB KUBOTHBIX UI'PAET
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Puc.3. Ikcnpeccus startle-peakunu pyyHbx (CUHWI LBET) N arpeccuBHbIX (KPacHbIii)
kpbic [10]. CneBa — ycpeAHEeHHble 3HaYeHUs, CNpaBa — AMHAMUKA NPU NMOBTOPHbIX

ONBIT, IPUOOPETEHHHIN B XOA€ OOydeHHA. MOKHO
OKHUJATh, YTO B NPOILECCE ONOMAIMHUBAHNAA UX CIIO-
COOHOCTh K OOYYEHMIO OYAET MOBBINATHCA. DTOMY
MOXKET CIIOCOOCTBOBATD U MIOBBIIIEHUE POJIU TOUCKO-
BOI (pa3bl MOBEJIEHUYECKOIO AKTA, KOTOPAs Y JOMAII-
HUX JKHUBOTHBIX NPHUOOpPETAET OOJBIIYIO HE3ABUCH-
MOCTbB OT 3asepiuaromen craguu [14]. OfHaAKO 3KO0I0-
TUYECKAsA CUTYAllUsd, CKAAOBIBAOIMAACA B KaXKAbIN
KOHKDETHBII MOMEHT [/ KMBOTHBIX IPUPOJHBIX
MONYJIALUHA, CIOKHEE U PA3ZHOOOPA3HEE, YEM CTAH-
JlapTHBIE YCIOBUA HeEBOJNM. HecaydyarmHO MO3TOMY
CIIOCOOHOCTD K PEMIEHUIO 33/1a4U HA SKCTPATIOJIAIIUIO
Y HEKOTOPBIX BUIOB JOMECTULIMPOBAHHBIX U 1a60pa-
TOPHBIX KMBOTHBIX HUXKE, YEM Y IPEACTABUTENEN TEX
K€ BUJIOB, OOUTAOIMUX B IPUPOJE. UTO Ke KacaeTca
CIOCOOHOCTU K OOYUYEHUIO, TO JJAHHBIE CPABHUTENb-
HOT'0 aHan1u3a 60Jee YeM CKY/AHBL. MMeeTCs IUIb He-
60JIbIIIOE YUCIO TAKUX MCCIEJOBAHUIL: J1a60PATOP-
HBbIE KPBICHI OKA3aJIUCh 60JIEE CIIOCOOHEBI K PEMIEHUIO
3a/1a4, 9EM QUKHE, Y KOTOPBIX OTMEYATUCh CTEPEO-
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Puc.4. YpoBeHb nccnefoBaTenbCKUX peakumnit y pyyHbix 1 ar-
PeCCUBHbBIX KpbIC B pa3HOM Bo3pacTe [7].
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TUITHBIE JIBUTATENbHBIE PEAKIIUA U PE3KO BBIPAKEH-
i Heodobus [15-17].

HeT COMHEHUI B TOM, UTO Ha IEPBLIX 3TANAX 0/]0-
MAITHUBAHUA YEJOBEK U AHTPOIOTE€HHAA CPEAA ObLIU
JUIS 2KUBOTHBIX CTPECCUPYIOIUMU (PAKTOPAMHU, U OT-
60p HA JIOMECTUKALMIO IO CYIECTBY CBOEMY OBbLI OT-

3 60pOM Ha OCHa0JIEHUE 3MOLIMOHAIBHBIX PEAKLIUN
CTpaxa M arpeccuu Ha 3Tu QaxTopsl. IToaTomy so-
ﬂ TMYHO MNPEJINONIOXKUTb, YTO CIOCOOHOCTb K Obyue-
HUIO, TECTUPYEMAS B CTPECCOBBIX CUTYALUUAX, OYAET
BBIIIE Y JJOMAIIHUX )KUBOTHBIX, YEM Y UCXOJHOTO JJU-
§ KOTO THUIIA.
2 Ha xpbicax 64-ro MOKOJEHHsS OTOGOPA MPOBOJIH-
&\nocr) HCCIEIOBAHUE, B KOTOPOM dHAJIU3UPOBANACDH
CIIOCOOHOCTD K OOYYEHUIO B BOJHOM TeCTe Moppuca:
w JKHUBOTHOE OO6YUAETCA HAXOJUTh CKPBITYIO TIOJ BOAOU
maatgopmy. CaMm anmnapar nNpejCTaBIsdeT COO0N KPyr-
JIBII TJIABATENBHBIN OaccerH fuamMeTpom 150 cm, Ha-
IIOJIHEHHBIN BOJOU (320€/IEHHON MOJIOKOM) 10 BBICO-
THI 37 M. YCJIOBHO 0ACCEH ObUI PA3/I€/ICH HA YETBIPE
paBHBIX cexkTopa. Hepupumas mnar@opma (BHICOTON
34 cmu 10 ¢M B fuamMeTpe) yCTAHABINUBAIACh B LICHT-
p€ OXHOTO U3 CEKTOPOB. CBEPXY HA IIIATGOPMY IIPHU-
KPEIIAIACh METAJUIMYECKAA CETKA, HA KOTOPOW KHU-
BOTHO€ HAXOJMJIOCH, KOTJA JOOUPAJIOCh O HEE.
Ha 6amxanmux K 6acCerHy CTEHAX ObUIM PA3BEIIAHDI
KAPpTUHKU, KOTOPBIE, TAKXKE KAK M HAXOJAAMHUECH
B KOMHAT€ OOOpYJOBAHUE, MOIJNU CHYXKUTb IPOCT-
PAaHCTBEHHBIMU OPUEHTUPAMH.

O6y4yeHne KaKIOr0 KUBOTHOTO COCTOSANO U3 4Ye-
TBHIPEX MOMNBITOK €XKEJHEBHO B TEUEHUE CEMHU JHEMU.
Jng 3TOTO KMBOTHOE OIYCKAAW B BOJY IOCIELOBA-
TEJIBHO U3 YETBHIPEX PABHOYAAICHHBIX TOYEK, U3ME-
HS MECTO CTapTa (IE€PBOE MOMEIICHUE B OACCCHH)
B CIIY4alTHOM MOPAJKE, U COXPAHATN MOCAELOBATENb-
HOCTb NMOMEIEHUA B OACCENH JI BCEX XKMUBOTHBIX.
Kppice mO3BOIANOCH MIaBATh B Teuenue 70 c. Hesa-
BUCHUMO OT TOI'O, HAIIIO JIM KUBOTHOE IIATHOPMY
CaMO WJIM €r0 TyJad HAIPABWIM, OHO HAXOJUIOCH Ha
mwiargopme 20 ¢. 3aT€M KUBOTHOE BBIHUMAJIU W3

A IEEm
- !

6acceriHa, O6CYIMBAIN U IIOMEMIAIN B IEPECHOCHYIO
KJIETKY, a 4yepe3 10-12 MUH HOBTOPSUIM IPOLEAYPY
obyuenusa. Ha BOCbMOI IEHb IPOBOJUIN TECTUPOBA-
HHUE NPOYHOCTU CJIEJJa TPOCTPAHCTBEHHON MaMATU
B OTCYTCTBHE MIAT(POPMBHL.

C moMOIbIO JAHHOTO TECTA MOKA34HO, YTO PY4-
HBIE€ U ATPECCHUBHBIE KPBICHI CIIOCOOHBI K IPOCTPAH-
CTBEHHOMY OOy4eHHUIO. PyuyHBIE CAMIIBI YCIIECIIHEE aT-
PECCUBHBLIX CIPABIAIOTCA C IIOUCKOM CKPBITOH MOJ
BOJOH MIAT(HOPMBI, U YK€ CO BTOPOTO HA OOydEHHUsA
X I[UIABAHUE HAYMHAET NMPUOOPETATH LIENEHATIPAB-
JIEHHBIN XAPAKTEP, B TO BPEMA KAK Y ATPECCUBHBIX
JKUBOTHBIX 3TO HAOIIOLACTCA HA MATHI JIEHb OOyYe-
HUA (puUc.5). BepoaTHo, B mpoliecce 06y4eHUs B BOJI-
HOM TecTe Moppuca, npoueaypa KOToporo, HeECOM-
HEHHO, HOCUT ABEPCUBHBII XaPAKTEP, ATPECCUBHBIE
SKUBOTHBIE UCIBITHIBAIOT 60OJIEE CUJIBHBIN UCIIYT. B pe-
3YJIBTATE ATPECCUBHBIE KPBICHI, OCOOEHHO HA HAYAJIb-
HBIX 3TalaX OOydYeHHsd, CYIECTBEHHO INPEBOCXOAAT
PYYHBIX IO BPEMEHU IJIaBAHUA HA nepudepun 6ac-
CeliHa, 4TO, BUJUMO, 3ATPYAHAET Yy HUX HPOILECC
(opMUPOBAHUA NPOCTPAHCTBEHHOTO NPEJCTABIIE-
HHUA (O PACHOJOXEHUHU MIaTPOpMEL). [ToaTBEpKIE-
HHE TOTO, YTO PYYHBIE KPBICHI MCIBITBIBAIOT MEHb-
MU CTPAX, YEM ATPECCUBHBIE, TOJTYYEHBI IIPU U3yUe-
HUM HCCIAEJOBATENbCKON aKTUBHOCTH XHUBOTHBIX.
Py4yHBI€ KPBICHI, JOOPABIINUCH O MIAT(OPMEL, IPHU-
HUMAIOT BEPTUKAJIBHBIE TTO3Bl, aKTUBHO UCCIEAYS OK-
PYKAIOIYIO CPEY, 9TO NPAKTUYECKH HE HAOMIOAET-
€Ay ArPECCUBHBIX )KMBOTHBIX, KOTOPBIE CUJAT, TIPHU-
KUMasICh K IIaTopme. TeM HE MEHEE BCE KPBICH 32-
MIOMHUJIN MOJOXEHUE MIAT(HOPMBL: PE3YABTATHL TECTA
Ha IPOYHOCTD CJI€/d MAMATH IIOCAE OKOHYaHUA 00y-
4YeHUs, KOTAa mnaTgopma 6bu1a yopaHa u3 6acceiina,
MTOKA34JI1, 9YTO ’KMBOTHBIE OOEUX JIMHUHN JOCTOBEPHO
60MbIIe BPDEMEHU IIABAJNNA B TOM CEKTOpPE, € OHA
panee Haxoaunack. OJJHAKO Y ArPECCUBHBIX KPBIC 3TO
BpeMS 6BLIO JOCTOBEPHO MEHBIIE, YEM V PYUYHBIX, —
BO3MOJKHO, U3-34 UX MOBBIIIEHHOW PEAKIIUU HA U3-
MEHHUBIIYIOCH CUTYalnuIo. Henb3ss UCKIIOUUTD U TOTO,
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Puc.5. Cepas kpbica npu npoBefeHnu BogHoro Tecta Moppuca (doto aBtopa). CnpaBa — Bpems noucka niathopmbl pyyHbIMU

W arpecCuBHbIMU KpblCaMn B 3TOM TeCTE.
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YTO PYYHBIE KPBICH 6J1a10/1apsl UX 00JIEE YCIENTHOMY
OOYYEHHIO, YEM Y AIPECCUBHBIX, JYYIIE 3aIOMHUIN
MOJIOKEHUE MIATGOPMBL.

Taxkum 06pa3om, OTOOP HA JOMECTUKAIUIO CYIIECT-
BEHHO MOBBICHJI HCCJIEJOBATENBCKYIO MOTHUBALIUIO
U CHU3WJI PEAKIIUIO CTPAXA B HE3HAKOMON OOGCTAHOB-
Ke, ob6ecrneynus 00JI€€ BBICOKYIO TOJEPAHTHOCTb Py4-
HBIX KDBIC IO OTHONIECHUIO HE TOJBKO K YEIOBEKY,
HO M K OKPYXKAIONEN HE3HAKOMOM cpejie. YCuleHue
PO/ MOBEJACHYECCKON AaITAIUKU Y KPBIC PYYHON JIN-
HUU APKO NPOABIAETCA B MOBBIIEHHON CIIOCOOHOCTU
K IPOCTPAHCTBEHHOMY OOY4EHHIO B TeCTe Moppuca
1 K BBIPA6OTKE pedIekca MacCUBHOTO U36€TaHus [5].

Buympusuoosasn azpeccus*. Ha COBpEMEHHOM 3Ta-
II€ CEJEKIUN BONPOC BIUAHUA JJOMECTUKAIIUN HA BHY-
TPUBUJOBOE MOBEJEHUE CEPBIX KPBIC NPEACTABIAET
OCOOBIF UHTEPEC, HO IO HACTOSMIETO BPEMEHU OCTA-
BAJIC MANIOU3Y4eHHBIM. CpeJiu €CTECTBEHHBIX (POPM
BHYTPHUBUAOBOI'O ArPECCHBHOIO IOBEAEHUA KUBOT-
HBIX BBIJICJISAIOTCS: aTPECCUA JOMUHAHTA /I YCTAHOB-
JIEHUS U NOJJIEPKAHU COIIUATBHON UEPAPXUU Y CO-
LUAIBHBIX BHUJOB IOCPEACTBOM aTPECCUBHBIX daKTOB,
03 M JEMOHCTPALUH; TEPPUTOPHUATbHASL ATPECCUA
JUIA 3AIUATH COOCTBEHHON TEPPUTOPUH; MATEPUHCKAA
arpeccus, HalpaBIECHHAA HA 3aIUTy MMOTOMCTBY; dT-
peccus, BbI3BAHHAS CTPAXOM B OTBET Ha HaNajlcHUE
JIPyroit ocobu; arpeccusi, BbI3BAHHASA Pa3/PAKEHUEM
B OTBET HA HEOXKU/JJAHHBIC UJIN HENIPUATHBIE YCIOBUSL.

o 30-X MOKOJEHHUH CEIEKIMHU OBbIIO MMOKA3aHO,
4TO OTOOP HA OTCYTCTBUE 3AMUTHON ArPECCUU 11O OT-
HOIIEHMIO K YETOBEKY HE BBI3BAT U3MEHEHUA BHYTPHU-
BU/JOBOHM MEKCAMIIOBOI arpecCUU U arpecCHUu XHIIl-
HUKA, OJHAKO OCTaOMUII arPECCUIO, BBI3BAHHYIO JJIEKT-
pudeckuM TOKOM [8]. M 31O cornacyercs ¢ BEKTOPOM
oT60pa! U3BECTHO, YTO HA COBPEMEHHOM 3TaIe OTOO-
pPa y CEPBIX KPBIC IPOU3OMIIO CYIECTBEHHOE U3MEHE-
HHME MEJUATOPHBIX U TOPMOHAJIBHBIX CUCTEM, TECHO
CBA3AHHBIX C aTPECCHUBHBIM MOBeJEHUEM. TaKUM 06-
pa3oM, co3pena HEOOXOAUMOCTb U3YUYUTDh BIUSHUE
0TOOpA MO MOBEAECHUIO HAd PA3TUYHBIE BU/BI BHYTPU-
BUJIOBOM MEKCAMIJOBOM ATPECCUH, 4 TAKXKE MPOBECTU
CPABHEHHUA C NPUPOAHBIMHU JUKUMH KPBICAMH,
HE IMOJABEPraBIIMMHUCA HANPABIECHHOU MCKYCCTBEH-
HOM CeJeKIMU. B KauecTBe KOHTPOJA OBIIN HUCIOJb-
30BAaHBI KPBICHL JIUKOI'O THUIA U3 HECEIEKIIMOHUPO-
BAHHOW MONY/IALUU 3—7-I'O IOKOJIEHUN COLEPKAHUA
B YCJIOBUAX BUBAPUSA. OTU OCOOU NPOUCXOAUIH OT JIU-
KHX CEPBIX KPBIC, OTJIIOBJIEHHBIX B OKPECTHOCTAX HO-
Bocubupckoro Akajgemropoaka s 2005-2007 rr. bel-
7Y TTOMMAaHBI JIBE€ CAMKU U TPHU CaMIld, KOTOPbIE AU
IIOTOMCTBO, NTOCJIYKUBIIEE OCHOBOI I PA3BEACHUSA
HECENEKIIUOHUPOBAHHON TOMYIALUNA KPBIC JUKOTO
THUIA, YCIOBHO HA3BIBAEMBIX AUKUMHU, I CDABHEHUSA
C CENEKIIMOHUPOBAHHBIMU JIMHUAMHU KPBIC HA COBpE-
MEHHOM 3TaIle 0TOOPA.

J1 U3ydeHus: BHYTPUBU/JOBOHN MEXKCAMITOBOH ar-
peccuu UCIONb30BATUCH METOAUKHI, KOTOPBIE MIHPO-

* ABrop 6arogaput M.JO.KOHOMIEHKO 32 PE/IOCTABICHHbII MaTe-
pHaj CBOEI INCCEPTALIMN K 3TOMY Pa3/iey.

KO IPUMEHAIOTCA NMPU HUCCIEJOBAHUN JAHHOTO BO-
poOCa: TECT «PE3UJEHT—UHTPYAEp> (resident—int-
ruder) B JOMALIHEN KJIETKE U TECT HA MEXCAMIIOBYIO
ATPECCUIO B HEZHAKOMOM. 32 HEJEITIO /1O TIOBEJEHUEC-
KOTO TECTUPOBAHUA KPBIC PACCAKUBAIH B KIETKH IO
OJHOI ocobu. B KauecTBE «MHTPYAEPOB» OBUIM UC-
MOJB30BAHBl HEATPECCUBHBIE CAMILBI JIAOOPATOPHBIX
KpBIC TMHUK Bucrap.

Pe3ynbpraTsl JAHHBIX PAOOT CBUAETEIBCTBYIOT, YTO
JUINTENBLHBI OTOOP CEPBIX KPBIC HA OTCYTCTBUE aT-
PECCUBHOCTA NO OTHOIIEHUIO K YEJIOBEKY IPUBEN
K OC/IabJIEHNI0 BHYTPUBUJOBON ArPECCHUU CAMIIOB.
[Ipu 3TOM pY4YHBIEC CAMIIBI XaPAKTEPU30BANIUCH 3HA-
YUTENBHBIM OCTA0IEHUEM BHYTPUBU/OBON MEXKCAM-
LIOBOI1 ArPECCUU MO CPABHEHUIO U C AIPECCUBHBIMH,
1 C HECEJNEKIMOHUPOBAHHBIMU KPBICAMU. ATPECCHUB-
HOE MEXCAMIIOBOE B3AUMO/ICHICTBUE BKIIOYAET B CeOs
pa3HbIE OBEJEHYECKUE PEAKIIUHU, KOTOPBIE TNOO 34-
KAHYMBAIOTCA AKTHBHBIMHA ,[[CﬁCTBI/ISIMI/I «pGSI/IIICHTH_»
C HaHeceHHEM (PUBUYECKUX IMOBPEXKACHUI B BUJC
YKYCOB U paH, TUOO CBA3AHBI C AEMOHCTpAIIUEN ar-
peccuBHBIX HaMepenwuii [18]. K mocaeHum 4acTo oT-
HOCAT GOKOBBIE O3Bl YIPO3bI, KOTOPBIE MOTYT Ha-
OII0AThCs 6€3 HAIMYUA ATAKU U JPYTUX IEMEHTOB
AIPECCUBHOIO NOBEAECHUA. Taknue 3JEMEHTHI TOBEJIC-
HUS, KAK ATAKa, BEPTUKAJIbHAA CTONKA, yAap 3a/HEN
JIATION, NMPECIENOBAHNE, ONPOKUBIBAHUE HA CIUHY,
ArPECCUBHBIN TPYMUHI, TECHO CBA3AHBI MEXY COOOM
U B IIPOIECCE ATPECCUBHOTO B3AUMOJENCTBUA «PE3U-
JEHTA» U «<UHTPYJEPA> CMEHAIOT IPYT JpPyra.

ATpecCcUBHBIE B3aUMOJECHCTBUS HAOIIOAAIUCD
V KPBIC BCEX '€HOTUIIOB, HO B O6OJIBIICH CTENEHU OBUIN
BBLIPAKEHBl Y HECENEKIIMOHUPOBAHHBIX U aTPECCUB-
HBIX (puc.6). Boree TOro, TEppUTOpUATBHAS aTPEC-
CHS PYYHBIX KPBIC B TECTE «PE3UAEHT—HUHTPYEP» Xa-
paKkTepu3yeTca B OOJbHIEN CTENEHU MPOABIECHUEM
GOKOBBIX 1103 YTPO3bL. JITaHHBIN THII TOBEJICHUS CaM T10
cebe HEe HAHOCUT (PU3UYECKOTO Bpead ONIOHEHTY
U HOPEJCTABILAET COOOI UMb HAYAIBHBIN 3JIEMEHT
AIANTUBHON arpeccuu HamnajeHusd. JleMOoHCTpanusd
ArPECCUBHBIX HAMEPEHUN JA€T ONIIOHEHTY BO3MOX-
HOCTb U30€KaTb (PU3UUECKON KOH(PPOHTALUN NIYTEM
OErcTBa WIM IPOSBICHUA CYOMUCCUBHOI'O (3ABUCH-
Moro) nosejenus [19, 20].

B 11€710M arpeCcCUBHOE MOBEAECHUE PYUYHBIX, aTPEC-
CUBHBIX U JAUKHUX CAMI[OB NPU TECTUPOBAHUU B HeE-
3HAKOMOW KJIETKE OTINYAETCSA OT TEPPUTOPUANBHOMN
ArPECCUU B TECTE «PE3UAEHT—UHTPYLEP» YBEIUYE-
HHUEM JIATEHTHOTO INEPUOJa U MPEACTABICHO MEHb-
MMM CHEKTPOM MOBEJEHUYECKUX MATTEPHOB, YTO CBU-
JIETENIBbCTBYET, IO-BUJJUMOMY, O 60JI€€ CIA60M NPOSB-
JIEHUU MEXCAMIIOBOI aTPECCUU HA HEZHAKOMOU TEP-
PUTOPHH, YEM IIPU 3AIUTE CBOEU COOCTBEHHOII.

B TO e BpeMs OTOOP HA OTCYTCTBUE AIPECCUU T1O
OTHOIIEHHIO K YEJOBEKY HE COIPOBOK/AAICT U3MEHE-
HUEM 4TOHUCTHUYECKOI'O PENepryapa — CJIOXKHOTO
KOMILJICKCA JICHCTBUM, HAOIIOLAEMOTO BO BpEMST KOH-
(PIUKTOB MEXIY OCOOSAMU OJHOTO BU/Id U BKIIOYAIO-
MIETO B3dMMHBIE YIPO3bI, HAMAJEHUA HA CONEPHUKA,
6ErcTBO OT HETO, NMPECIENOBAHUA U JEMOHCTPALIUU
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yaerca (17, 25]. OpHako arpeccus,
CBONCTBEHHAS JUKUM KpBbICAM
1 COIPOBOXKAAIOMASCA BLICOKUM
YPOBHEM arPECCUBHBIX CTOJKHOBE-
HUI (C HAHECEHUEM PaH), y 1a60-
PATOPHBIX KPBIC MOXKET OBITH BBI3-
BAH4 TOJILKO CHJIBHBIMHU CTPECCHU-
pylomumMu Bo3fercTsuaMu [17, 25]
WM B3AUMOJICICTBUEM C BBICOKO-
ATPECCUBHBIM ONIIOHEHTOM. YCU-
JIEHUE aTPECCUU Y PYUYHBIX CAMIIOB
IIPYU B3AUMOJAEUCTBUHU C ONIIOHEH-
TAMU ATPECCUBHOU JIMHUHU, A TAK-
K€ OTCYTCTBHE JIOCTOBEPHBIX Pa3-
JUYUH B IOBEJICHUU PYYHBIX U ar-
PECCUBHBIX CAMIIOB IIPU MO/ACAKU-
BAHUU K HUM CAMIId aTPECCUBHOI
[ JUHUN TOJTBEPKAAIOT U YTOYHA-
IOT TUIIOTE3Y, COTIACHO KOTOPOI
JOMECTUKAIUS COMPOBOKIACTCA
oclableHueM MEXCAMIJOBOM ar-
peccun W MOBBIMIEHUEM MOPOra
arpeccun [17, 26].

BokoBbIe No3bl
yrpo3bl

Puc.6. ArpeccuBHoe nosegeHune ankux (cepble cTon6MKK), arpecCUBHbIX (KpacHble)

1 PYYHbIX (CHHWE) KPbIC B TECTE «Pe3UAEHT-UHTPYAEP». BBIACHMIOCH, YTO NPOAOMKU-
TeNbHOCTb KOH(POHTALMIA U YNCNO TUNOB arpeccuBHoro nosepeHns (I — arak, IT —
npecnenoBatuii, IIT — ypapos 3agHumu nanamu, IV — BepTukanbHeix no3) 6onblue,
a N1aTeHTHbIA Nepuoj NepBoro arpeccUBHONO B3aMMOLENCTBUA MEHbLUE Y IMKUX U ar-
PECCUBHBIX KPbIC MO CPAaBHEHUIO C PYYHbIMU. PN 3TOM pYYHbIE KPbICH 06bIYHO MpPO-
ABNAKT arpeccuto, LMOHCTPUPYA GOKOBbIE NMO3bl Yrpo3bl (yKasaHo B % OT BpeMeHU

arpeccuMBHoOro ﬂOBe,U,EHVIﬂ).

nogyuHeHud. IIoATBEPXKIEHUEM JaHHOTIO (PaKTa
CTaJIA PE3YJIBTATH SKCIIEPUMEHTOB C UCIOJIb30BAHU-
€M PYYHBIX M aIPECCUBHBIX CAMI[OB B KA4ECTBE OIIO-
HEHTOB B TECTE «PE3UAECHT—HUHTPYAEP>, 4 TAKKE B3a-
UMOJIEUCTBHAE PYYHBIX U ATPECCUBHBIX CAMIIOB B TEC-
T€ Ha MEXKCAMIIOBYIO ATPECCUIO B HE3HAKOMOI KJIETKE.
M3BECTHO, YTO MOBEACHUE «MHTPYJAEPa» MOXKET OKa-
3BIBATH CYWECTBCHHOE BIUAHUE HA IIOBCJCHUE «PC3U-
geHTta» [21, 22]. Hanpumep, caMen-«pe3uieHT», Kax
NIPABUJIO, NEPECTAET ATAKOBATDH, €CJIUM ONIOHEHT 3a-
MUPAET WK IPUHUMAET 103y NOAYMHEHUA. BblI ITpO-
BEJICH CPABHUTEIbHBIN aHAIN3 TEPPUTOPUAIBLHOM aAT-
pECCUU B TECTE «PE3ULEHT—UHTPYLEP> PYUYHBIX U AT-
PECCUBHBIX CAMIIOB IIPU B3aAUMOJACHCTBUN C «MHTPY-
JepaMHu> JIMHUMU BUCTAP, PYYHBIMH U aTPECCUBHBIMH.
bonee cymecTBEHHOE BIUAHUE TEHOTHUII «MHTPYAEPA»
OKa3aJl Had MOBELEHUE «PE3UJEHTOB» PYYHOM JTUHHUU.
XOTS Py4HBIE KPBICHI XaPAKTEPUIYIOTCS OCIA0IECHUEM
BHYTPUBUJLOBOU arpeCcCuM, NPU B3AUMOACHUCTBUU
B PA3JIMYHBIX TECTAX C ArPECCUBHBIM OIIMOHEHTOM
OHM NPOABIAIOT TAKYIO K€ CHUJIBHYIO dTPECCHIO, KAK
KPBICBHI ATPECCUBHOMN JUHUU. [loNydeHHbIE PE3YIbTA-
TBHl XOPOHIO COTJIACYIOTCA C M3BECTHBIMHU JIMTEPATYP-
HBIMM JIaHHBIMU [17, 23, 25]. Tak, nepBble UCCIENOBA-
HUA, TOCBAICHHbIC CPABHEHUIO MEKCAMIIOBOM arpec-
CHHN JUKHAX W JJAOOPATOPHBIX KPBIC, CBUJETENbCTBOBA-
JIM, 9YTO UX ATOHUCTHUYECKUI PENEPTyap HE Pa3NIH-

MaTepm-lcxoe nosepeHue

Bonpoc cpenosoro nporpammu-
poBanua (PEHOTUNUUYECKOTO Pa3-
BUTHSA B HACTOAIIEE BPEMA PUOO-
peraer BCE OOJBIIYIO AKTYaJb-
HOCTb. [Tnonepusie padboTe! JleBu-
Ha U [JleHeH6epra MOKA3aIH, YTO
JIAoK€ HE3HAYUTEIbHBIE U3MEHEHUS CPEOBLIX YCIIOBUH
B PAHHHUN NEPUOJ PA3BUTHUA KPBIC MOTYT UMETDb [JIN-
TEJIbHBIC MOCIEACTBUSA Wit (POPMUPOBAHUA OO6OPO-
HUTEJIBLHOTO MOBEJEHUA 3MOLIMOHATBHOCTH U CTPECC-
PEAKTUBHOCTH [27, 28]. B aTOT IEPpUOJ BAXKHYIO POJIb
B PA3BUTHU AJJAIITUBHBIX CIOCOOHOCTEH IMOTOMCTBA
UTPAET MATEPUHCKAA 3260Ta. [IpobnemMa 3aKII09aeT-
€A B TOM, YTOOBI ONIPENENNUTD TOUHYIO IPUPOAY B3aU-
MOCBSA3M T€HOTHUIId U PAHHETO MATEPUHCKOI'O IOBE-
JAEHUA JIIA YCTAHOBJIEHUA NPUYUH (PEHOTUINYECKUX
pa3nIuyYuil y TOTOMCTBA.

ITpyu M3Y4YEHUU MATEPUHCKOTO IOBEJCHUS BBIJIC-
JIAIOT Pa3/NU4YHBIE TUINBl MOBEAEHUS, CBA3AHHBIE HE
TOJBKO CO BCKAPMJIMBAHHUEM MOTOMCTBA, HO U C HH-
JUBUAYAJIbHBIMA PEAKIIUAMM BHE rHe3a [29]. B onn-
CAHUE MATEPUHCKOI'O MOBEAEHUA BXOAUT TAKKE THUII
BCKapMJIUBAHUS, OT KOTOPOTO 3aBUCUT YPOBEHb MO-
JIOKOOTAA4H, U HAJUUYUE KOHTAKTOB MATEPU C KPBbI-
CEHKOM. TaKTHIbHAS CTUMYJIALUSA CO CTOPOHBI MATe-
PU OCPEACTBOM BBUIM3BIBAHUA U YUCTKU PETYIUPY-
€T (PU3MONOTHUIO KPBICEHKA M OKA3BIBAET BO3MAEMNCT-
BUE€ HA Pa3BUTHE HEPBHOU cucreMbl [30]. Pagnuuus
Cpeau CaMOK 10 UHTEHCUBHOCTH 3TOM (POPMBI MaTE-
PUHCKOIO NMOBEAEHUA (KAK U 110 TUIY BCKAPMIIUBA-
HHS) OKA3LIBAIOT BJIUSAHUE HA PA3BUTHUE UHIUBUJY-
ATBHBIX OCOOEHHOCTEN IMOBEJEHUYECKUX OTBETOB HA
crTpecc y noromcTsa [31, 32].
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Puc.7. IMHamMmKa mMaTepuUHCKOro NMOBEAEHNUS arpecCUBHbIX, PYYHbIX U HECENEKLMOHUPOBAHHBIX KPbIC B NEpBble TPU HeAenn BCKa-
pMAMBAHUA: CNIEBA — YACTOTA HAXOXKAEHUA CaMKK 3a npedenamu riesga (ykasaHo B % oT o6uiero yucna HabnaeHui); cnpasa —
4acToTa BbIIM3bIBAHUA/YMbIBAHUA KPbICAT (B % OT YMCia HabIOAEHNIA, KOrAa CaMKa Haxoaunach B rHesge).

B nesoM caMKu py4HOU U ArpECCUBHOM JIUHUM Ji€e-
MOHCTPHUPYIOT 60JI€€ HU3KUU YPOBEHb MATEPUHCKON
3200TBl IO CPABHEHHUIO C HECENEKIMOHUPYEMBIMU
CaMKaMu. BepodaTHO, OCIeAHNE COXPAHAIOT BBICOKYIO
TPEBOKHOCTD B EPUOJ JTAKTAIIUHU, YTO 3ACTABIAECT UX
00JIblIE BDEMEHU HAXOAUTHC B THE3/E 34 BECh IIEPU-
O]l HAOJIOAEHUH W KOPMHUTb C BBICOKOH 4aCTOTOU
B II03€ «apKa» (CTOUTb OTMETUTD, ITO CaMasd HAIPA-
JKEHHAA 11032, Tpebylomas HauOOIbIINX IHEPTETUYEC-
KHUX 34TPAT OT CaMKHN). M3BECTHO, 4TO KOPMAILAA KPbI-
Ca BBIJENAET MOJOKO IMOPLUMAMH, 4 HE HEIPEPHIBHO,
1 KOPMJICHUE B TAKOU I103€ B OOJIBLIIMHCTBE CJIy4deB
CBUZETEABCTBYET O IEPUOAAX MAKCUMAIbHOIO BBIIE-
JIEHUA MOJIOKd. B TO ke BpeMs I HECENEKLUOHUPO-
BAHHBIX CAMOK XdPAKTEPHA HU3KAA YaCTOTA BbUIU3bI-
BAHUSA KPBICAT, YTO CBA3AHO, IO-BUAUMOMY, C TEM, 4TO
MATEPU PeEXKe BLIXOAAT U, COOTBETCTBEHHO, PEXE BO3-
BPAIIAIOTCA B THE310 (pUC.7).

He MeHee 3HAYMMOE BIMAHUE OKA3bIBAIOT PA3/IHY-
HbI€ BO3ACUCTBUA B PAHHUHU IIOCTHATAJIbHBIA IIEPU-
Ofl — Cpa3y MOCJI€e POXACHUA. BIuAsHNE MOCTHATAND-
HOHU CpeJbl TIABHBIM O6PA30M ONOCPEJYETCA 4YeEPE3
BAUAHUE MaTepu. YTOOBl U3y4yaTh BJIUAHHUE IIOCTHA-
TAJbHON MaTEPUHCKON CPEJBl, OOBIYHO MOTOMCTBO
OJHOU CAMKM IIE€PEJAIOT I BCKAPMIUBAHUA U BOCIIU-
TAHUA APYroy (IepekpecTHoe pocnuranue). Ilepe-
KPECTHOE BOCIIATAHUE MUPOKO UCIOIb3YETCA [IJIs UC-
CIEeIOBAHUA PO I€HETUYECKUX U CPENOBBIX (PAKTO-
POB B (POPMUPOBAHNHU MTOBEAECHUA U CTPECCOPHO pe-
AKTUBHOCTH. C IOMOIIBIO 3TOTO METO/1A OBLIO TOKA34-
HO, 4TO IIPU OTOOPE HA PA3TUYHBIE CBOMCTBA MOBEJIE-
HUSA OJJHU MOBEJEHUYECKHE OCOOEHHOCTH JETEPMUHU-
DPYIOTCA TOJIBKO I'€HOTHUIIOM, 4 B APYI'ME — CYILECTBECH-
HBII BKJI4J] BHOCAT MATEPUHCKUE (PaKTOPHL Ilepekpe-
CTHOE BOCIIUTAHUE HE OKA3AJIO CYI[ECTBEHHOI'O BJINA-
HHUSl Ha MCCIEAyEMBbIE B HACTOANEH paboTe moBe-

BbIJ'IVI3bIBaHME/yMbIBaHMe KPbICAT Matepblo.

®oTo aBTOpa

JIEHUECKUE DEAKIUU (IOBEAEHUE IO OTHOIIEHUIO
K YEJIOBEKY, UCCIEJOBATENbCKASA PEAKIIUA U AMILINATY-
Ja startle-peakiuu) y ceprelX KpbiC. DPPEKTH epe-
KPECTHOTO BOCIMUTAHUS 3aBUCAT OT TEHOTUIA KPBICAT.

Takum 06pa3oM, BCE MOJYUYEHHBIE HA 3TOU MO/jie-
JI1 K HACTOSIIEMY BPEMEHU PE3YJILTATHL IPKO CBUJE-
TEJIBbCTBYIOT O TOM, UTO JBUKYIIAs CUJIA 3BOJIOIIMOH-
HOTO IPeO0OPA30BAHUA KUBOTHBIX B IIPOIECCE O/10-
MAIIHUBAHUA — OTOOP IO MOBEAEHUIO, OTOOP HA OC-
JIa6JIEHUE U MOCIEAYIONYIO STUMUHAIIAIO ATPECCUB-
HO-OOOPOHUTENBHBIX PEAKIUHN HA YeloBeKa. besyc-
JIOBHO, B PaMKaX JJAHHOU CTATbU HEBO3MOKHO MpPEJ-
CTABUTDb BCE MOTYYEHHBIE MATEPUAJIBI, HAKOTUIEHHBIE
PA3HBIMH UCCIENOBATENAMA. DKCIIEPUMEHT T10 JJOME-
CTUKAIIUU CEPOM KPBICHL €€ Pa3 MOATBEPJUI KOH-
nennuio JK.bensesa: BOXHENMUN (PAKTOP 3BOJIO-
UK — OT6OP IO MOBEJEHUIO. B

Pabora mogjep:xaHa GO KeTHHIM ()HHAHCHPOBAHHEM IIO I'OCYJaPCTBEHHOMY 3aJaHHI0 MHHOOPHAYKH

Poccuu (mpoekr 0324-2016-0002).
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Bo3porkgenue nopyraHHou Hayku
dparMeHmsl U3 KHUru BoCnNOMUHAaHUU
06 akagemuke A.K.beasieBe®

ozmaBmasca mociae 1948 1. o6CcTaHOBKA, BOJHA

NpopaboTOK, NPUHYKAEHUE K OTKA3y OT CBOUX

yOEXKAEHUN U PACKASHUIO, CHATHE C PA6OTHI U HE-
BOJIbHASL U30JISALUSA CIOCOOCTBOBAIN OOBEAUHCHUIO I'E-
HETHUKOB. B TO Bpemsa JK Hamesn CBOMX HACTOAIMUX APY-
3¢l U €JUHOMBIIUICHHUKOB. OTO Obl1n bopuc JIbBOBUY
AcTaypoB, I1y0OKO€ YBAKEHHUE K KOTOPOMY IIE€PEILIO
B UCKpPEHHIOW JIpyxK0Oy, Hukonann Huxkonaesny COKONIOB
u bopuc Hukonaesuu Cupiopos, Baagumup Biaagumupo-
Bu4 Caxapos, Bepa Bennamunosna Xsocrosa, Iletp ®o-
muu Poxkunkuit, Exarepuna Tumodeesna Bacuna, Jleo-
uuj Bukroposuu Kpymmnckupi. JK 6bI 3HAYUTEIBHO
MOJIOJKE BETEPAHOB I'€HETHUKH, HO OH OPraHUYHO BIIM-
CaJICA B UX CIAAHHBIA HEB3rOJAMH KOJUIEKTUB, HECIOM-

* AkajieMuK JIMUTPHiT KOHCTAaHTHHOBIY BessieB: KHUra BOCIIOMU-
Hanuit / O1B. pea. Hlymneni BK, Bopoaun IT.M., Mapxkenb AJL, Ap-
ryruHckas C.B. HoBocubupck, 2002.

JIEHHBIH, TOTOBBII K HOBOU 60pb6€E 34 MCTUHY B HAyKE.
B 1968 r. BJL.AcTaypoB nucaim: «B “moTepsaHHOM MOKOJIE-
HUN” GUOJIOTOB, (POPMUPOBABIINXCS KAK UCCIENOBATENN
B TPYJAHBIN [UIs1 OMOJIOTUH IEPHUOJ], TEHETUKHU TAKOH KBa-
nmuduKkanuu U yposus, kak J.K.bensdes, IpaKTUYECKU Ha-
LLEJI0 OTCYTCTBYIOT. DTO ObUI TPArHMYECKUH IEPUOJ B OUO-
JIOTHH, “3EMJIETPACEHUEM” ObUIA OXBAUYEHA BCS OMOIOTHS,
1 TOJBKO 3MMULEHTP HAXOJWICA B OOJACTU T€HETHUKMU.
ITpUTOK MOJIOJBIX CHJI B T€HETHUKY OB HAJOJIO 3aj€ep-
JK4H, TAK KaK B BBICIIMX YYCOHBIX 3a4BC/ICHUAX TAK XK€, KAK
U BCIOAY B OUOJOTUM U MEAUIIUHE, TOCIOACTBOBAJ JIbI-
CEHKOU3M». <..>

Cynp6a Imurpud KoncrantuHosnda bengesa Clnoxu-
JIaCh TAK, YTO OH OKAa3aJICA B I|EHTPE BAKHEHUIIUX JJIL
CTPAHbI COOBITUI: BO3POXKAEHUA NOPYI'AHHON HAYKH I'e-
HETUKU, IPETEPIEBIICH TOHCHUS B TCUCHUE HECKOJIBKUX
JIET, 4 TAKXKE OPraHU3ALUU U CTAHOBJICHUA CHOUPCKOTO
oTAeNeHN AKaIEMUU HAYK, HE TOBOPA YK€ O BOMHE, KOT-

»hom » vmwedcgi{

NepBhlit yyeHsblit coet, 1961 r. CupsaT (cneea Hanpaso): M.K.LWkeapHukos, t0.1.Kepkuc, 0.W.Maiictpenko, 3.C.Hukopo, [.K.be-
nses, B.b.EHkeH, P.W.Canranuk, 10.M.Muptota, A.H.Jlytkos; cToat: H.B.Xpuctonio6osa, H).0.PayweHnbax, T.C.PocToBueBa,
H.A.MnoxuHcknii, B.B.Tpsacko, N.U.Kuknapase, B.H.Tuxonos, K.M.Anydpues, C.E.bopxkosckuit, I.®.Mpusanos.
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Omutpuit KonctaHtuHoBuy benses ¢ bopucom JibBoBuyem AcTaypoBbiM.

Jla OH pa3fenua cyaboy Hapo/a, IPOOkIB HA (PPOHTE 4 TO-
ga. «Conjar BOHUHBL, HAYKH U TPyAa» — TAK HA3BIBAJI
I.K.Bensesa B.K.IIIyMHBIA.

BakHerimue COOBITUS B BOJHYIONEM IIPOIECCE BO3-
POXJIECHUA TEHETUKHU B TON WU MHOUN CTEIEHU CBA3AHBI
c umeHeM JImutpus Koncrantunosnya. fenetuku, oépe-
YEHHBIE HAd MOJIYAHUE MOCJIE aBI'YCTOBCKOMU CECCHUU, IIBI-
TAJIMCh UCIIOJIb30BATh MAJIEUITYIO BO3ZMOXKHOCTD [JJIsl 110-
nyasipusanuu Hayku. Emaje go [ienyma 1K KIICC 1964 .
JIK ¢ rpynmos BeIJaI0MMXCA FEHETUKOB CTPAHBI y4aCTBO-
BAJI B IEPBBIX IOCJIE ABI'YCTOBCKOI CECCUU NMYOIUKALUAX
110 TEHETUKE U NIPOYE JBE JIEKIIMU 110 PA3BEJEHUIO IyI-
HBIX 3Beper B [losmrexnudyeckom mysee. Yepes mecsr
nocie miaeHyMma 1964 1., Koraa MOKHO 6bUIO HAJICATHCS
Ha NPU3HAHUE T'€HETUKH, B «[IpaBae» OblIa HANlEYyaTaHa
crarbsa [I.K.BenseBa ¢ 4ETKUMU PEKOMEHIAUAMU IO
BOCCTAHOBJIEHUIO PA3IrPDOMJIEHHON HAYKH B CTpaHe. <..>
Peup muia, B 4aCTHOCTH, OO0 M3MEHEHUHU YUYEOHBIX IIPO-
I'paMM IIO TEHETUKE B BY34X, O CO3/1aHUU OOIIECTBA I'E€HE-
THUKOB U CEJIEKIIMOHEPOB, O HAYYHOM KYPHAJIE 110 I'€HE-
THUKE, 00 YKOMIUIEKTOBAHUHU CEJIEKIIMOHHBIX Y4pEXe-
HUI CIIELUATUCTAMH, BIAACIOMUMU I'€HETUYECKON TEO-
pueit. JIK 6bu1 04€Hb Paji, KOI'/ld YBUJIET 3Ty CTATHIO Ha-

MIE€YATAHHOM, 3TO OBbII XOPOUUH
HpI/ISHﬂK HU3MEHCEHHA OTHOIECHMUSA
K reHeTuke: rasera «IIpasga» — npa-
BUTEJBbCTBCHHBIN OpraH. Beapymue
I€HETUKU CTPAHBI DHEPTUYHO B3d-
JIUCh 32 OPTraHU3ALMOHHBIE BOIIPO-
CBl, MOXKET OBITH, 1AJKE B yIIEPO CBO-
el HaydyHO pabore. MHTEpEC K TE-
HETHUKE CPEJN HAYUYHOM OOIECTBEH-
HOCTU OBbLT OYCHDb BEJIHUK.

B magasne 1965 1. JIK /151 yU€HBIX
BCEro AKaJieMIOpOJKa IpoYell JEeK-
U0 «O HEKOTOPBIX (PUIOCOPCKUX
BOIIPOCAX I'€HETUKM»>. MHTEpEC K re-
HETHKe, noauepkuyn JK B jpoknajne,
OIpEAENAECTCA UCKIIOUYNTENbHBIM MH-
TEPECOM K OUOJIOTUHU U €CTECTBO3HA-
HHUIO BoOGmIe. PaccMoTpeB marepu-
A7IbHBIE OCHOBBI HACAEACTBEHHOCTH,
JIK HE MOT OGOHTH BOIIPOCA O JIOTMATUYECKUX IIPEJCTAB-
snenusax TJIJIBICEHKO U €ro MOCIeL0BATE/ICH HA IIPOLCCChI
HACJIEOBAHMSA IIPU3HAKOB M POJIM BHEIIHEN CPe/ibl HA HA-
CJIEICTBEHHOCTb M M3MEHYMBOCTb. 3dKAHYMBAA JOKIAJ,
JIK cKa3am 0 3HAYEHUU MOPATBbHO-3TUYECKOTO MTOBEICHUA
YYEHBIX, O BEDHOCTHU CJIYKEHHUS HAYKE.

B 1965 I. y4€HBIM-TEHETHKAM y4aJIOCh OCHOBATD CBOM
[IEYATHBIM OPIaH — HAYYHBINA XKypHa «[eHeTuka». Ilep-
BBIM TJIABHBIM pEAaKTOPOM ObL1 akajgemMuxk BACXHMHII
II.M.KykoBckum, 3amecrurenamu — C.H.Anuxanan
n /I.K.benaes. [IK ¢ caMOro Hadana jep:xaj TBEPAYIO JIU-
HUIO COXPAHEHHA BBICOKOI'O TEOPETHUYECKOTO YPOBHA
JKypHaAJIa ¥ TECHOM CBA3M C CCJICKUMOHEPAMU. YCTAHOB-
JIEHHE COI03d I'€HETUKOB U CEJIEKIIMOHEPOB KaK OCHOBBI
IUIOAOTBOPHOTO PA3BUTHUA HAYKM CUYUTAIU BAKHEHIIEH
3ajaded JUAEPBl COBETCKONM TE€HETUKU aAKAJAEMUKU
H.M.Basunos n B.JI.LAcTaypoB. DTOMY NPUHIIUIY B IOJI-
Hou mepe caeposan JI.K.bensaes.

B 1966 . ycuInsAMU HHUITHATUBHON I'PYIIIIBI T€HETH-
KOB I10/l PYKOBOJCTBOM aKajgeMuka B.JLLAcraypoBsa ObLI0O
CO31aHO Bcecoos3noe o61mecTBO FTeHETUKOB U CEJIEKIMO-
Hepos. [Tozxke K 60JBMON PafOCTU YYEHBIX yAAT0CH
JOOUTHCS NPUCBOEHHUS OONIECTBY MMEHH 4KaJJEMHUKA
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C Bepoit BeHnamuHosHoit XBocToBoit 1 JleoHnaom Buktoposuyem KpywmHckum.
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H.M.BaBuiosa. Y4peauTEIbHbIN I1JIE-
HyM BOTI'uC 6bu1 IPOBEJIEH B alIpele
1967 1. B MO3KHUHKE 110J] MOCKBOII.
DTO 6BUIO NEPBOE MOCIE JITUTEIBHO-
o IepepbiBa COOpPAHUE TEHETHUKOB.
IIpucyrcrBoBann 30 3aMEYaTEIbHBIX
YYEHBIX, MHOTHE M3 KOTOPBIX IPO-
IIJTK HCEJICTI'KHUC HCIIBITAHWA, coxpa-
HUB >KM3HCHHBIN OINTUMU3M U BEp-
HOCTb HayKe. bopuc JIbBOBUY ACTay-
pOB ObUI M30paH NIPE3UAEHTOM O06-
ECTBA, BUIIE-TIPE3UEHTAMU BBI-
Opanu C.M.Anuxansna, /I.K.Bensesa,
B.JJ.Tumakosa u H.B.lluruna.

IMepex pyxosoacrsom BOTIuC
BCTAJId CEPbE3HAA 3a[a4d: OPIraHU30-
BATb 'EHETHUKOB COIO3HBIX PECIYHINK
U KPYIHBIX TOPOJOB U 0OOJaCTEM.
JIK mo6wiBan B Kazaxcrane, TayKUKH-
crade U Y36eKucTaHe, moMoras 006b-

C Hukonaem Hukonaesunyem CoKonoBbIM.

€JUHUTDb MECTHBIX I'€HETHUKOB. <..>

C mapra 1968 r. IK cran 6ec-
CMEHHBIM npepacenareneM Hayynoro cosera mo npooéine-
MaM T'€HETHUKM U ceneKnuu npu Ilpesuanyme Akagemun
Hayk CCCP. OTo 6b11a 60sbias paboTa, TpeboBaBIIas pe-
IIEHUS MHOTUX U PA3HBIX BOIIPOCOB: OT IIOATOTOBKU I'€HE-
THUYCCKUX (DOPYMOB IO COIJIACOBAHUA TEMATUKU PAbOTHL
OTJEABHBIX MHCTUTYTOB, OT IOCTAHOBKU OOLIECCOIO3HBIX
IIPOrpaMM, 0 HNOMOWIM B PEHIEHUU CYAbOBI OTHEIbHBIX
y4yeHbIX. CJIOKHOCTb COCTOSIA B TOM, UTO PabOTH U 3260-
Thl KOHIIEHTPUPOBAIUCH B Mockse, a JIK 6bu1 B HoBOoCH-
oupcke. <..>

B 1969 r., T.e. uepes 5 JeT MOCie Jeraau3aun rese-
THKH, B AKQZIEMUU HAYK OBLIO PEIICHO 34CIyMIATh TCHETH-
KOB Ha 3acejanuu Ilpesupuyma. DTO OblIA BEXa B XOJ€
BO3POXK/IECHUA T€HETUKU B CTPAHE, OT pemenus Ipesuan-
yMa 3d4BUCEJIO JalIbHENIIEE PA3BUTHE

32 UCTEKIIKE 5 eT. [eHeTHYeCKue UCCAEJOBAHUSA BELYTCS
B 25 MHCTUTYTAX AKAaJEMHU HAYK U B COIO3HBIX pECHyO-
JINKAX, TOYTHU B 40 MHCTUTYTAX MUHHUCTEPCTBA CENBCKO-
ro xosaucrea CCCP, BACXHUWJI 1 HEKOTOPBIX YHUBEPCU-
Terax. [eHeTuKka pacTeHUM — OJHO U3 CAMBIX PA3BUTBIX
HAIIPaBJICHUM, U B 3TOU 061ACTH OTMEUYEHDL ycnexu. ITo-
Ka HEOOJIBIIOE YUCIO0 J1Aa00PATOPUN 3aHATO MpPOdIEMA-
MM MOJIEKYJIAPHOM I'€HETHUKHU, YCIEMHO PabOTAIOT B HE-
MHOTUX HMHCTHUTYTAX C T'€HETUKON MHKPOOPIaHU3MOB.
l[eHeTUKO-CeJIEKIIMOHHbBIE PA6OTHI 11O KUBOTHBIM BEJYT-
Cs1 BO MHOT'HX OTPACJIEBbIX UHCTUTYTAX, HO pa3pabOTKOH
TEOPUU I'CHETUKU U CEACKLUUU 3dHUMAIOTCS JIMIIb JBE-
Tpu naboparopuu (poronepuogusm). IK ormerun yc-
nem#ele pazpadorku ILITJlykpaHeHKkO, M.M.Xa/PKNHOBA,

Hayku. OCHOBHOI flok1aj «O COCTO-
SHUU U IAJIbHEUIIEM PA3BUTUU I'€HE-
Tuku B CCCP» 6bu1 y mpenceparens
I[Ipo6IEMHOTO COBETA YJIEHA-KOP-
pecnonpenTa AH JI.K.Bbenaesa. <..>
IIpeacenaTenbCTBYET NPE3UAECHT AKA-
JEMUU HAYK akazeMuk M.B.Kenapimr.
[IpeacronT O6CYAUTD IIAHDBI, HAJEXK-
Abl U TpygHocTh. CBoy jgoknaan JK
Ha4dal C KPaTKOro 0630pa COCTOS-
HHUS FEHETHUKU BOOOIIE B MUPE, yCIIE-
XOB MOJIEKYJAPHON TE€HETUKHU; OH
OTMETUII, YTO CTAIA PA3BUBATHCS T'E€-
HETUKA YEJIOBEKA, U IOJAYEPKHYII,
4TO Pa3BUTHUE MOJICKYJAPHOU I'€HE-
TUKH — 3TO OJJHO U3 CAMBIX AKTYaJb-
HBIX HANpPaBICHUII MHPOBOM TICHE-
TUKU. MTHTEHCUBHO PA3BUBAIOTCA Ta-
Kue Cy]’[f{LLU/IC prHHbIC HpaKTI/I‘{CC-
KHE yCIIEXU HAIIPABJIEHUS, KAK I'€HE-
TUKA PACTEHUU U I'€HETHUKA KUBOT-
Heix. [IK pacckasan, 4TO yhanoch
C/IEIATh HAIIUM YYCHBIM-TCHETHUKAM

C Nocudom Abpamosuyem Panonoptom.
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C Muxannom AnekceeBnyem JlaBpeHTbEBbIM.

b.JI.Acrayposa, ILK.IIxkBapuukosa, B.B.XBocTosoiu,
M.A.Pannonnopra, B.B.Caxaposa, A.H.Jlyrkosa. «O6mu# 6a-
JIAHC COCTOSIHMUSA TEHETHUKU MOXKHO CYMTATH IOJIOXKU-
TEJNbHBIM, — TOBOPpHMJI [IK, — y4uUTHIBASA TEOPETUYCCKUE
U NPAKTUYECKUE PE3YIBTATHl 34 IocjaeaHue 5 jer. <.>
OJHAKO B CUJIY NOHATHBIX IPUYMH IOJOXKEHUE I'€HETU-
KU B CTPAHE OCTABJIAET XKEJIATh JIYYLIETO, — MOAYEPKHYII
OH, — YYMTBIBAA IOTCHIIUAJbHBIC BO3MOXHOCTH U 3a/]d-
YM, KOTOPbIC €U IIPE/ICTONUT PEHIUTh>.

Ha kadenpe BEIMYECTBEHHOT'O KOHMEpPEHI[-3a1a
AKaJeMuM HAayK CMEHSUIN APYT APYra BEAYLUIUE T€HETUKHU
CTPAHBbI, BBICTYIIAJIIM YETKO, APKO, CMENO. [eHeTuKe MUK-
POOPraHU3MOB IOCBATHUII CBOE BRICTyILIcHUE C.M.Annxa-
HAH. M.A.PanmonopT, MOJy4YUBIINN MUHTEPECHBIE PE3YIb-
TATHI 10 XUMUYCCKOMY MyTATr€HE3Y C BBIXOJOM B IIPAKTU-
KY, IPEJIOKUI CO3[ATh YCJIOBUS ISl HANIPABIEHUN UC-
CJICIOBAHUH, T'I¢ COBETCKUMH I'€HETUKAMU MOIYT OBITH
c/leJlaHbl HOBbl€ OTKpBITUA. Boictynanu H.M.Ilanwupo,
S.JIInemboukun, B.B.XBocTosa, A AIlpokodnesa-benb-
rosckad, A A.ManuHoOBCKUM U Ap. BJI.ACTaypos mog4epK-
HyJI: «<To, 4TO MpOJENaHO HAlIEN TEHETUKON 3a MOCJIE]-
HUE I'OJIbl, HE TOJBKO y/JOBJIETBOPUTEIBHO, HO JAXKE IIO-
PAa3UTENBHO IIPU TOM COCTABE KaJPOB, KOTOPOE MBI UME-
JIM K HA4aJly 3TOro nepuoja». Bonpoc ¢ KajpamMu CTOAI
O4Y€Hb OCTPO. «MXTHO3aBpaMMu» OH HA3BAJ CTAPIIEE I10-
KOJICHUE TCHETUKOB, UX OCTABAJIOCH MAJIO, HAIIMUX JIETCH-
JIAPHBIX BETEPAHOB, U OHU OBUIM HEMOJIOABL. OH onacai-
Cs1, 4YTO TEHETUYECKOHN HAyKe I'PO3UT BriMUpaHue. Heob-
XOJUMO OBUIO CPOYHO T'OTOBUTb KaJAPbl I'€HETUKOB.
K cuacrpio, bopuc JIbBOBUY OMMOAICI, BCKOPE B HAYKY
NPUIIIO HOBOE TAJAHTIMBOE MOJIOJOE IIOKOJIEHHUE, B3Pa-
M CHHOE YHUBEPCUTETAMU U YCUJIMAMU BETEPAHOB I'€HE-
THUKW. BRICTYIUIEHUSA YIEHOB IIPE3UAMYMa ObUIM B OCHOB-
HOM JOOPOXKENATENbHBIE, OUEHb XOPOIIO OTO3BAICH 0O
WHcTHUTyTE IUTOJNIOIUUA U I'€HETUKU akajgeMuk M.M.Ile-
MAKWH, KOTOPBIX NPEMIOXKNI HHCTUTYTY HE TOJIbKO Pa3-
BUBATb I'€HETUYECKUE UCCIECAOBAHUA y ce€bs, HO U CIO-
COOCTBOBATb UX PA3BUTUIO B JPYTUX MECTAX.

I[TopBoAss WTOTWM, TPE3UACHT
akagemMuk M.B.Kenapim mopajgepsxan
npegnoxenus JK U Ipyrux reHeTu-
KOB, BLICTYIIABIIUX B IPEHUAX. BbIO
IIPUHATO MOCTAHOBJICHUE O MATEPU-
AJIbHOM OOECIEYEHUU IJIABHBIX Ha-
IIPABJIEHUN T€HETUKH, O IOATOTOBKE
Ka/ipOB, O ILIEJIEBON ACHUPAHTYPE,
O IOBBIIICHUU YPOBHS IPENOAaBa-
HUA TEHETUKU U O CO3LaHUU HOBBIX
Y4€OHUKOB. DTO OblIa OKOHYATENb-
HasA 11o6eJa TeHETUKHU B cTpaHe. Jlo-
KJIaj ObLI HamedyaTaH B «BecTHUKe
AKazeMun HayK». <..>

Heuszmenno JK  oxaswiBaiacs
B LICHTPE BCECOIO3HBIX U MCEXKIYHA-
pOAHBEIX (POPYMOB I'€HETHUKOB. OCO-
OEHHO BOJIHYIONUM OBbLT 2-H CbE3[
BOIuC nmenu H.M.Basuiosa, npose-
neHHblll B 1972 1. B MockBe. Cbe3/g
BOCHPUHUMAICA KAK TPUYMEP BO3-
POXAEHHOM HAayKU: MpPa3fHUYHAL,
JPYKECKas U B TO K€ BpEMS J1eJI0BAs 0OCTaHOBKA. K aTOMY
BPEMEHU ObLIM OPraHU30BAHBI OTJEIECHUA B HEKOTOPBIX
COIO3HBIX PECHYOIMKAX, O0IACTAX U TOPOjax. [eHeTuKn
CTAPUICTO ITOKOJICHUSA OBLIN YK€ HE OAMHOKH, MHOI'O MO-
JIOJIBIX YYEHBIX IPEJCTABUIU CBOM paboThl <..> HLunl
ObUI IPEACTABICH B PAAEC CUMIIO3UAIbHBIX U CCKIIMOHHBIX
JoxnagoB. bopuc JIbBOBUY ACTAypOB BBICTYIIUII C OJIECTS-
MM JOKIA0M IIO MCTOPHUM U NPOOJIEMAM I'€HETUKU U,
KOHEYHO, OCTAHOBWJICSI HA Haubosee OGIM3KOU eMy TEME
110 OMOJIOIMU UHJUBUYAALHOIO passutud. JK moaroro-
BWJI JOKJIAJ] IO €CTAOMIN3UPYIOUEMY OT60pY. <..>

Konrpeccol 1 Cbe3/bl, BCECOIO3HbIE COBEIAHMSA, 3ACE-
nanus npesuauyma BOI'mC u IIpoO6aeMHOro coBeTa, CO-
Opanusa CHOMPCKOIO OT/E/IEHUS Uan npesuguyma AH —
OH OTHOCHJICA K 3TOH paboTe OYEHb CEPHE3HO, U HA OYe-
peAHOM HaydHOM (DOPYME BBICTYIIAI 11O NPOOIEME, KOTO-
pylo cuuTan Haubojaee BAKHOW B 3TOT mHepuoh. Tak Ha
IV cpe3ge BOTuC B 1982 r. B Kumunese, Korga 0603Ha-
YMJICS PsAJ, HOBBIX HAIIPABICHUU B T€HETUKE U OCOOEHHO
OCTPO BCTalIa NpobaeMa NPOJOBOJLCTBUA, OH B JOKIAJE
«[Ipo6eMbl Pa3BUTHA TEHETUKU> ITOCTAPAJICA CKOHIIEHT-
pUPOBATh BHUMAHHE HA IJIABHBIX 32/1a4aX TEOPETUYECKOM
U NPUKIAJHON reHETUKU. OH NOAYEPKHYIL, UTO B APCEHAIE
HAaYKU €CTb MHOTO CIIOCOOOB PELICHUS ITUX 3a4a4: «Cama
JKU3Hb OPOCAET BBI3OB KAK I'€HETUYECKONH TEOPUU yIIPAB-
sneHus popMOOOPAZOBAHUEM OPIraHU3MOB, TAK U MPAKTU-
K€ BCEM HAIIEH I'€HETUKO-CENEKITMOHHON PabOThI>.

Eme ocrpee I.K.benses mocTaBuil BOIPOC O POJIM I'e-
HETUKU B PCHICHUU IPOJOBOJLCTBCHHON IIPOIPAMMBI
B CTpaHE Ha CIenuanbHOHU ceccuu OOLEro cobpanus
AH CCCP B znekabpe 1984 r. <..> OH HOJUEPKHYJI BAXK-
HOCTb POCTA NPOU3BOAUTEIBHOCTHU TPYy/Jd IMEPBUYHBIX
CENbXO3KOJUJIEKTUBOB, U 4YTO 3Ta HpobiaeMma Tpebdyer
BHUMAaHUS HE TOJBKO SKOHOMUCTOB, HO U COLIMOJIOTOB
U J1aK€E CIELUAJINUCTOB B 00JIACTH COLMAJIbHON IICUXO-
jgoruu. <..> OH rOBOPHUJ O HEOOXOAUMOCTHU PA3BUBATD
BeCb (PPOHT I€HETUKU U KOMIIIEKC OOIEOUOIOrHuYeC-
KHUX HayK. <..>
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JK He )xanen HU CWUJI, HU BPEMEHHU HA YBEKOBEYECHUE
MaMATH KIACCUKOB COBETCKOM I'€HETHUKH, HA IOMYJISIPU-
34110 UX WUJICH U YCTAHOBJICHUE UX BKIAJa B HAYKY. DTO
OblIa MHOIOOOpPA3HasA [NEATCAbHOCTD: IIEPEU3JAHUEC HA-
YYHBIX TPYAOB, DPEAAKTUPOBAHUE OHOrpadUUECKUX
CIIPABOYHUKOB, CTATEN U KHUI, KOHCYJIbTHPOBAHUE Ha-
YYHBIX KMHO(UIBMOB. B T€ BpeMEHA B YCIOBUAX XKECT-
KOW IJ€H3YPBI 3TO OblIA YPE3BBIYANHO TPYAHAA paboTa.

B 1980 r. mox ero pepaknueid BbIIIE] COOPHUK OGUO-
rpauyecKux O4YEPKOB «Bblgaromuecs COBETCKHE Te-
HETUKHU». B HEro ObIAIM BKIIOYEHBI U O6uorpaduu He-
ONPABJAHHO PENPECCUPOBAHHBIX U NOABEPraBIIUXCH
TOHEHUAM HANIUX 3AMEYATENbHBIX y4eHBIX [LA.JleBuUT-
ckoro, I'I.Kapneuenko, C.IJlesura. OH aKTUBHO CO-
JEUCTBOBAJ BOCCTAHOBJIEHHUIO JOOPOTO UMEHU <«BEJIU-
KOTI'O T€HETHKA, 60TAaHUKA U 6uosora» Hukonaa UBaHo-
BHUuYa BaBuiOBA, PACCKA3bIBAS MOJIOJEXKU O MYKECTBE,
HAay4YHOM BKJI4J€ U OTPOMHOM BJIMAHUM JIUYHOCTU Hu-
KOJ1as VMBaHOBMYA HA MHOI'HME ITOKOJEHHUA I'€HETUKOB.
<..> B KOMHCCHU IO HAYYHOMY HACJICAUIO OH BMECTE
¢ M.APanonoprom u C.P.MUKYJIMHCKUM CIIOCOGCTBO-
BaJ] MU3JAHUIO MATEPUAIOB, CBA3AHHBIX C UMCHEM Ha-

HIETO T€HHUAAbHOI'O COOTEYECTBEHHUKA, ObI OTBETCT-
BEHHBIM PEJAKTOPOM BOCIOMMHAHUNK O H.M.Basunose
®aruxa Xapusosuua baxreesa. Punbm «3Be3ga Basu-
noBa» (aprop C.C.OA4E€HKO, HAYYHBIM KOHCYJIbTAHT
I.K.BensieB) u renenepenavya IL.M.Bopoauna «Cobpa-
HHUE COYMHEHUN NPUPOAL» C paccka3zoMm JJK o Hukomnae
VBanoBuue BaBuiose ¢ OGOJBIIUM YJOBIETBOPEHUEM
OB MPUHATHI '€HETUYECKOI OOIECTBEHHOCTDBIO. Bee
3TO JENaJoch A0 1985 1. — NEPEJIOMHOIO IEPUOJA
B HAIlICH CTpPAHE.

JK BCSAYECKHU CITOCOOCTBOBAN M3JAHUIO TPYAOB aKa-
pemnuka b.JLAcraypoBa M CaM NOJATOTOBUI PAJ CTATEH
1 JIOKJI4/I0B, TOCBAIEHHbIX XKU3HEHHOMY IIyTH M HAy4-
HOM JIEATENBHOCTH 3TOTO TAJTAHTIMBOIO YYEHOIO U 3a-
MEYATEJIBbHOTO YeloBeKa. <..>

..OH IpHUHAJI HA Ce6S1 OTBETCTBEHHOCTDb 34 T'CHETUKY
B CTpaHE U 3a BCIO 6uonoruio CUO6UpPU, TOHUMAJ, YTO
JIOJIKEH OBbLI €€ HECTH, U HEC MHOI'HE TO/IbL.

C.B.ApryruHckas,

keHa JI.K.Bensesna,

KaHnauaar OHUOJOTUYECKUX HAayK,
corpyauuk Uul ¢ 1959 no 1981 r.

Havane JIK 3aBegoBal OTAEIOM

T€HETUKU KUBOTHBIX WML ul,

IIOTOM CTaJl 3AMECTUTEIEM JIU-
pEKTOpAa MHCTUTYTA, 2 C 1959 1, mo-
CJI€ IPAMATUYECKOTO CHATUS IEPBO-
ro aupekropa H.ILJybuHuHa, cran
UCTIOJIHAIONIUM OOSA3aHHOCTU [H-
pEKTOpa HHCTUTYTA.

MoOMEHT OBl OYEHb CJIOKHBIH.
W3BECTHO, 4YTO TOCJIE CMEPTH
W.B.Cranuna ero ¢dasopur T.JJIbI-
CEHKO TIOIaJ Ha HECKOJIBKO JIET MO/
CIIPABENINBOE OTTOPKEHUE, OHOJIO-
IMYECKas HayKa B3JJOXHyl1a Ooisee
cBO6OIHO. MMeHHO Toraa, B 1957 r.,
H.II.Jy6uHUH IO NPEATOXKEHHUIO dKa-
gemMuka M.AJIaBpeHTBEBA CO3/441
WHCTUTYT LIUTOJOTUU U TEHETHUKU
CO AH CCCP. Exarp B Cubups cobpa-
Jach 6OJbIIAsA I'PyNIa I'EHETUKOB
CTapLIEro IMOKOJCHHUS, BCTYIMUBIIUX
B HAYKy JJO BOWMHBI U IEPEKUBIINX
pasrpom 1948 r. MIIul’ kaszanca yoe-
JKUIEM OT OI'PAHUYEHHUI U pENpEC-
cun. IlepeiMu noexanu JI.K.benses,
10.4.Kepkuc, 3.C.Huxopo, H.A.ILio-
xuHckui, U.JI.Pomanos, I1.K.IIkBap-
HUKOB, A.H.Jlyrkos, IO.IJl.Mupiora,
O.®.Ilerpos, E.Il.Pampxabau u gp.
ITo3:xxe — B.B.Enken, B.B.XBocToOBa,
PJIL.Bepr, PII.MapTeiHOBa, ['A.CTakaH.
KpoMme TOro, NOTAHYIOCh HOBOE I10-
kosenue: PU.Canranuk, O.M.Maricr-
penko, I®.IIpusanos, UM .Kuknaz-
3e, H.b.Xpucrono6osa, A JL.I'py3zes,

>
;
§

3

CoTpyaHukn ULUuT Ha Tepputopum byayuero Akagemropoaka, 1958 r. Cnesa Hanpa-
Bo: H.A.MnoxuHckuii, K0.A.Kepkuc, [I.K.Bensies, H.b.Xpuctonio6osa, H0.M.MupioTa.
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C Bnagumupom KoHctaHTuHOBMYeM LUymHbiM (cneBa) u Pygonbdom Mocudosuyem

CanraHukom.

B.K.Iymub, noszxe — JL.U.KopoukuH, H.H.BopoHnos,
B.AJparasues u jp. <..>

InasHplil pesynaprar gearenbHoctu K cocrosn
B TOM, YTO OH CIAaC HAlll UHCTUTYT. <..> KOHeuHO, ObLIU
Pa3IUYHBIE CJIOKHOCTH U PA3HOINIACHUA, U3 HUHCTUTYTA
o pa3HbIM npuynHaMm yuiu J.d.Ilerpos, W.JJ.Pomanos,
H.AIlnoxuucknu, IIL.K.IIkBapuukos, IO.JI.Muprora,
PJL.Bepr u gp. <..> Ho B nenom JIK npogaBui HEOCTIOPU-
MBbI€ Ka4ecTBa aujaepa. <..>

«BpicTpoTar cranosnenus K Kak auzpepa, no-Moemy,
CBSI3aH4 C HEKOTOPBIMHU BA)KHBIMU OCOOECHHOCTSAMU CUTY-
anuu. Bo-nepBpIX, KOHEYHO, OH OBbLT JHUJEP IO HATypE.

Ho riasHoe, OH 6Bl MIAJIIMM Cpe-
AU CTAPpHIUX TreHeTUuKos. Crapuiee
[IOKOJIECHUE T'CHETHUKOB, YYCHUKU
H.JI.LKonbmosa, C.C.HeTBEpPUKOBA,
A.C.Cepebposckoro, H.M.Basunosa
U JIp., K 9TOMY BPEMEHU ObLIN 06€eC-
KpOBJIEHBI U pazobieHbl. ToabKO
B KOoHIIE 1950-X TO/IOB BO3HUKIIH OT-
JenpHbIC J1a60paATOPUH, TIJE OHU
MOIJIM NPOJOJIKUTD HUCCIELOBAHU.
Muorue OplIM JEMOPAJIU3OBAHBI
10-1€THUM OTPBIBOM OT HayKu. Tax,
10.A.Kepkuc npubbli U3 TaKHUKCKO-
IO COBXO03a, IJe paboTan JUPEKTO-
pom, TL.K.IIIKBapHUKOB GBI IIpejice-
jgareneM Koaxosa B Kpeimy, a 3.C.Hu-
KOpO — 6GagHucToMm Kiyb6a MOPAKOB
B Mamaunne. Kpome Toro, JK 6b11
miaagmum 6parom Hukonas Bense-
B4 — TAJAHTIUBOI'O I'€HETHUKA, yde-
nuka H.K.Konbuosa, gpyra u copar-
HHUKAa MHOTHMX I'€HETHKOB CTAPIIErO
nokonenusa. H.K.Dbenses noru6b
B 1938 1. B CTaIMHCKUX jarepsax. [py3ss 6para cranu
apy3bsamu JIK. Ero 6€30roBOpodHoO NOAAEPKAIU MHOT'HE
MOCKOBCKHE U JIECHUHI'PA/[CKUE ['€HETUKHU. <..>
B 1972 r. IK 6bU1 u36paH akajeMUKOM. <..> JJOBOJIb-
HO OBICTPO OH CTaJl OJHOU U3 Beaymux puryp B Cudbup-
ckoM otaeneHun u Orpenenum obmen 6uonorun AH
CCCP. B CO AH oH cTan 3aMECTUTENEM IPEACENATENS
npes3usuyMa. B 3Tu rofbl OH MHOI'O€ CJeIaJl I PA3BU-
TUA 6uosorun 8 CuOMPU U TEHETUKU B CTPAHE.
B.A.PaTHep,
JJOKTOP 6UOJOTHYECKUX HAVK,
corpyauuk Uul ¢ 1960 1.

C 3aBepytowmnmu nabopatopuit ULul B neHb 25-netus CO AH CCCP, 1982 r. Cneea Hanpago: b.®.Yapos, B.N.MonuH, B.K.LWymHbIil,
H.K.Monosa, 0.W.MaiictpeHko, E.b.bynawkuHa, E.B.HaymeHko, N.N.Kuknagze, J1.H./BaHoBa.
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Vyenblit copet NLnT otmevaet 75-netue 3.C.Hukopo (cuput pagom c [.K.Bensesbim), 1979 r.

OXKAIYH, B4 YEJIOBEKA OKA3AJIM CUJIbHOE BIUAHUE
H4 MO€ MUPOBO33PEHUE, B TOM YMCJIE U HAYYHOE:
Imutpunt Koncrantnnosuu benses u Opuit [Ter-
posud MupioTa. IIepBbIM OMATbHBIM I'€HETHKOM, C KOTO-
pbIM MeHsS cBena cyabb6a B HoBocubupcke, 6ui1 IOpui
ITerposuy, 6bBIIMKY acnupanT H.IM.Basuiosa u IepBhIi
3aBeylomuit 1a6oparopueit rereposuca Ulul, rae s Ha-
YMHJI CBOIO HAYYHYIO pA0OTY 11O NPOGIEME 3AKPETUIEHUA

Briepsblie BeTpeTuics ¢ J.K.bensgesbM Ha cTygeHYE-

CKOM CEMHMHApE IO NPOOIEMaM 3BOMIOLUN B HMH-

crutyTe nuTosoruu u renetTukn CO PAH B 1967 1.
B pa6ore aToro cemunapa, koropeiti Bosraasisn JI.K.be-
JIAEB, y4ACTBOBAIN CTYAEHTHI MJIA/JIIUX KYPCOB GUOJIOI'U-
YECKOTO OTJeNeHUsA (PAKyJbTe€Ta €CTECTBEHHBIX HAYK
HI'V. <..> Kak-TO pa3 B XOJ¢ OOCYKICHHUS B3IIAL0B Jla-
mapka [J.K.benges cnpocun: «ITouemy ke HEe MOIYT Ha-
CJIEIOBATBCA NPUOOPETEHHBIE IPU3HAKU?> K 3TOMY Bpe-
MEHH Mbl npocaymanu Kypcel H.B.Xpucronwo6osoi,
W.M.Kuknazaase, 10.4.Kepkuca. [Io3TOMy HECKOIBKO Y€EJIO-
BEK JJAJIM OOCTOSATEIBHBIE PA3bSICHCHUS 3TOTO BOIIPOCA.
3aTeM BBICTYNMJIA HAIld OHOKYPCHUILIA M CKa3aJ1d, 4YTO
BOIIPOC O HEBO3MOXKHOCTU HACJIELOBAHUSA NPUOOPETEH-

reTepos3nuca ImyTeM noaumonausanuu. Keraru, sauncne-
HBI B J1A60PATOPUIO I'E€TEPO3NUCA MBI ObUIM OJHUM IIPUKA-
30M ¢ 3.C.HUKOpO M nI€EPBOE BPEMS CHJIENIU 34 OJJHUM CTO-
JIOM, 1 — C MUKPOCKOIIOM, OHA — CO CYETHOU MAMIUHKOMN.
B.K.IIlyMmHBIH,

akageMuk PAH,

nupexrop Uul ¢ 1986 mo 2007 r.,

COTPYAHHUK C 1958 1.

HBIX [IPU3HAKOB OYEBUJAEH U UTO «BOOOIILE, MBI BIIUTAIHN
3TOT B3TJIAJ C MOJTOKOM MAaTepu». <..>

O6b1yHO ciepxkanubid . K.bensaes BCIbIXHYIL... M 3d4TEM

B TEYEHHUE JIBYX YACOB... DACCKA3BIBAJI HAM O Cy/bO€E reHe-

THUKH, O JIBICEHKO U 00 yYEHBIX — COTPYJHHUKAX HAIIETO

uncruryra: 0.4 Kepkuce, HAIlnoxunckoym, 3.C.Hukopo,

A.H.Jlyrkose, I[L.KIIkBapuukose, 10.H.Mupiore, KoTopble

ocJje aBrycToBCcKou ceccumu BACXHUII 1948 1. 6b11u U3-

IHAHBl U3 HAYKM MMEHHO IIOTOMY, YTO OTBEPIAJIU UJECIO
HACAEA0BAHUA IPUOOPETEHHDIX IIPU3HAKOB.

H.A.Ko14aHOB,

AOKTOP OUOJOTUYECKUX HAaYK,

pqupexrTop MIul ¢ 2007 1.,

COTPyAHUK ¢ 1971 1.
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S« Bep B gobpbie Ha4ana
yeproBeka..»
S UHmepBb C A.K.bearseBbIM*®

Kak BBI Aymaere, 4eM Oy/JeT OTIMYATHCI MHUP
Hauanaa XXI B. OT HBIHEINIHHUX JTHeH? YTO 49eso-
BEYECTBO MPHUOOPETET 32 MOJTOPA JeCATHICTH
M C Y€M pacrmpouaeTcsa Hascerga?

XO4eTcs BEPUTD, UTO HAIEN IUIAHETE K HAYaJIy TPETh-
€ro THICAYEICTUA YJACTCA HABCEI/A PACHPOCTUTHCA
C yIpO30M CAMOYHHYTOXEHHUA. BBl cripocure: BO3-
MOXKHO JIM TaKO€, KOIJA 3aIachl HAKOIUIEHHOTO Ha
3eMIe AIEPHOIO OPYKHUA HACTONBKO BEIMKH, 4 BO3-
MOKHOCTb BOCIIOJIb30BATHCA JIaKE€ HEIPOU3BOJILHO
HACTONIBLKO PEAbHA, UTO TPEThd MUPOBAs BOMHA, €C-
JIM OHA HAYHETCA, IEPEPACTET B TTTOOATBHYIO KaTACT-
pody? M BCe xe NpeJOTBPATUTD CAMOYHUUTOXCHUE
BO3MOXKHO, ECJIU BCE YECTHBIE JTIO/IU B OCTABUIMECH I'O-
Abl XX B. HANPABAT CBOM YCUJIMA HA TO, YTOOLI C JINIIA
3eM/IM HABCEIJJA UCYE3/1d TEHb ATOMHOU BONHBI.

Ecay e roBOpUTh O HAYYHO-TEXHUUYECKOM IIPO-
rpecce, TO NPUMETH OYAyMMUX NMEPEMEH BUHBI YK€
cenyac.

B MUPHBIX YCJIOBHUAX YETOBEK YEPE3 MOJTOPA-ABA
JECATUIETUA NETANBHO U3YYUT HeApd IIAHETHI, Ha-
YUUTCA JOOBIBATD CBIPbE C HOJIBMUX ITyOUH. OCBOUT
OKOJIO3EMHOE KOCMHUYECKOE NMPOCTPAHCTBO, CMOXKET
JUIMTENBHOE BPEMS KUTh U PA6OTATh B YCIOBUAX HE-
BECOMOCTH, CO3JJACT HA OPOUTE 3AMKHYTHIE JKOJIOTHU-
YECKHUE CUCTEMBI. YeTOBEK OnoAneT 3€MIII0 CKOPOCT-
HBIMU MATHCTPAISAMHU, 1O KOTOPBIM OYAYT KypCHPO-
BATb «JIETALIME> ITOE3/A.

HecOMHEHHBI TaKXe OyyIIHE YCIEXU B ABTOMA-
TU3ALUN, KOMIBIOTEPU3ANUNA U 3JICKTPOHU3AIUU
BCEX C(ep YETOBEYECKOU JeATeNbHOCTH. [ToaBATCA
OBM msTOrO, 2 BO3MOXKHO, M IECTOTO IMOKOJIEHUS.
D10 6YyAYT TOBOPAIMIME, AYMAIONHAE, CAMOCOBEPIIEH-
CTBYIOIIMECH MAIIUHEL IToJydaT MUPOKOE paCIpoCT-
paHEeHHE NEPCOHAIbHBIE KOMIBIOTEPBI, POOOTHI,
CPe/ICTBA KOMMYHUKAIIUHN.

Bce aro, Bepio, 6yzer. Ho KakuM O6yieT caM 4eno-
BEK, HE 6€pyCh NpeAcKa3aTh. CAENAET U 3pd TEXHU-
340MU U POOOTU3AIMU YEJOBEKA OO0Jiee 4YeloBeU-
HbBIM? BOT BOIpOC.

U HET 1M 34€Ch OIIACHOCTH, 9TO IIPOUZOHUIYT Ka-
KHE-TO H3MEHEHHA B 4YeJ0BE€KEe HAa IeHeTHYe-
CKOM ypOBHeE?

,HQ.HHBIC, KOTOPBIC MOJYYCHBI B HAMCM HHCTUTYTC,
TTO3BOJIAIOT UMCHHO TAK CTABHUTH BOIIPOC.

* [epsas ny6ukanus: Borpocst (punocodun. 1986. Ne4. C.93-94.

Korza ycuamBaeTcss NCUXO3MOIIMOHAIBHOE BO3-
JEHCTBYE, KOT/IA HAPACTAET 9YaCTOTA CTPECCOBBIX CUTY-
auuil (2 IMEHHO 3TO MBI HA0JII0/1A€M B ITOCJIEJHEE BpE-
Ms), IPOUCXOAAT U TEPECTPONKU HA I'E€HETHYECKOM
YPOBHE. YUEHBIE VK€ YCTAHOBUIN HECOMHEHHYIO CBSA3b
MEX]Y 3aIUTHBIMU PEAKIUAMU OPTAHU3MA U HACIE-
CTBEHHBIM annapaTtoM. To, YTO CTPECCHl U3/JABHA SBJIS-
I0TCA CIYTHUKAMU 9YEIOBEKA, M3BECTHO. HO TO, 4UTO
BIMSHUE UX, 4 CJIEJOBATENIBHO, U 3HAYECHHUE BO3POC-
JI0, — 3TO [VIABHOE YYUTBIBAETCSA HEOCTATOUHO.

[Toaromy, 4yeM janbliie B OyAyliee, TeM OOJbIIE
HY’KHO 6€peub ICUXUKY YeJIOBEKA. MHOIO€ 3aBUCUT
IIPU 3TOM OT COLMAJIBHOI'O KJIMMATad B OOIIECTBE,
OT OTHOIIEHUSA JIOACH JPYT K APYTY, OT TOTO, KaK 6y-
JIET BBIIOJHATH OOIIECTBO CBOIO BOCHUTATEIbHYVIO,
I'YMaHUCTUYECKYIO (DYHKIUIO.

XoueTcs, 4TO6H B OYAyIEM, O6IAACh C KOMIIBIO-
TEPAMU, YEJIOBEK HE OTEPSLI CBA3b C UETOBEKOM.

Mosxer 14 K Hadyaxy XXI B. HIOABHTHCA TAKOE Ha-
Y4HOE€ OTKpPBITHE, KOTOPOE€ IIO CBOEMY 3Haue-
HHUI0 MOJKHO OBIIO OBl MOCTABUTH B OJHH P
¢ 3axkoHaMHu HBIOTOHA HJIH TEOPHEH OTHOCH-
TEJIbHOCTH DHHINTEHHA?

[To4TH HEBO3MOKHO IIJIAHUPOBATDL B HAYKE CPOKHU I10O-
ABJICHUS KPYIIHBIX OTKPBHITUH. HO BCe XKe, ecau roso-
PUTb O I'€HETUKE, TO, I0-MOEMY, B 0003PUMOM OYAy-
meM MOXKHO OXXKMUJATh [ABA COOBITUA, UMEIOMUX 6OJIb-
IO€ 3HAYEHHE [/ MMO3HAHUA 34KOHOB KU3HU. Ilep-
BOE — OYAyT pa3pabOTAHBl KAPJAUHAIBHBIE METOJbI
JIEYEHUA 37T0KAYECTBEHHBIX OMYXOJIEN.

Bropoe — 6yjgeT UCKyCCTBEHHO CHHTE3UPOBAHA
KM3HDb. I UMEIO B BU/ly HE BOCIIPOU3BEACHUE KIETKU
HA TEHHOUHKEHEPHOM YPOBHE, 4 KaK Obl IOBTOPEHUE
TOTO YHUKAJIbHOTO NIPOIECCA, KOTOPBINM HAYAJICA KOT-
Ja-TO B NPUPOJIE: BOT €I€ HE KU3Hb — 4 BOT yXKe
Kn3Hbp! Kak ona Havanace? ITo 3TOMy BONIPOCY MBI
MMEeEM MOKA JINIb PA3JIUYHBIE TUTIOTESHL.

PemeHHe 3TUX Ba)KHEHIINX 32249 MOKHO OBLIO
OBI NPHUOIH3UTH — OTKAXKHUCH MHP OT I'OHKH BO-
OpYy:KeHHIH. Beib €:KerojJHO Ha 3TH IIeJIH PACXO0-
ayerca oxogo 700 MHIMApIOB JOJJIAPOB.
IIpexcTaBHM, YTO BaM JJOBEPHIH PACHPELEIUTH
BBICBOOOAUBIIHECA cpeacTBa. Kyga OBI BBl HX
HaNpaBHIH?

Ha 3emie ronofaoT MUAINOHE Joged. Heobxoaumo
TIATEABHO Pa3pa0aThIBATh U B JOCTATOUYHOU CTEIE-
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HU (UHAHCHUPOBATH PA3IUYHBIC
MIPO/IOBOJILCTBEHHBIE IIPOTPAMMBI,
IPEXJE BCErO B CJIA60PA3BUTHIX
cTpaHax. Heob6XxoAuMoO pacuu-
pATb MENUIUHCKUE HCCIEJOBA-
HHSA Y 3HAYUTENBHO YIYyUIIUTh Me-
JUIUHCKOE OOCIyKUBAHUE.

OCO6GEHHO BAXKHBIM f CYUTAIO
TAKKE MEPECMOTP HAIIETO OTHO-
meHus (B IJIOOAIBHOM, KOHEYHO,
MacmTabe) K BONPOCAM BOCIUTA-
HHUA U O6pa30BaHUA. TeMIIbI COIU-
AIBHOTO NIPOr'PECCa B 3HAUUTEIIb-
HOM M€pe 3aBUCAT OT TOTO, KAKUMHU
OYZyT HOBBIC IIOKOJICHUSA JIIOJEH.

Xapakrep 4YeJNOBEKa, €ro IJaB-
HBIE yCTpEMIIEHUA (POPMUPYIOTCSA
B paHHeM jercrBe. U ¢ camoro
POsK/IEHNSI HEOOXOJUMO CJICIUTD 32
PAa3BUTHUEM TEX WM UHBIX HAKJIOH-
HOCTEH, HAXOAUTb U MOJJEPKU-
BaTh JI0OpbIe HAaYana. Ocoboe BHU-
MAaHHE HYKHO OOPAMATh HA ICUXO-
IMOIIMOHAJIBHOE NOBEACHHE. B BOC-
MUTAHUU U OOPA30BAHUU JIOJLKHO
OBITH MEHBIIE CTAHAAPTHBIX CXEM,
BCErJJa HYXHO IOMHUTB, YTO
KaKJBI 4EJOBEK MHIUBUAYAJIEH.
W ncuxmuyecky, U reHETUYECKU.

S eme pasz mogYEpPKUBAIO OT-
pOMHOE 3HA4YEHUE TPYJOBOH,
HPAaBCTBEHHOU, UAEUHOMN, Obue-
06pa30BaTENBHON, IICUXOJIOIHYe-
CKOI MOJIOTOBKHU MOJPACTAIONNX
MNOKOJEHUM JTIO/IEH.

MHoOrme pgesaTean Ha 3amajge
H300pPa’KAIOT HAYKY KaK <SII[HK
IIasgoOpsI», MOJHBIA HEHCYHC-
JHMBIX CTPajaHHH H HecCYac-
THH, HM€A B BUAY UCIIOJIb30Ba-
HHE HAYYHBIX JOCTHKEHHM
B BOEHHBIX II€JAX. A KaKOBO
Bame MHeHue? U npuHeceT IHu
HAayKa KOIJIa-HUOYAb 4YeoBe-
4eCTBY C4acThe?

Hcmonb30BAHUE PE3YABTATOB HAYYHBIX HMCCIELOBA-
HHIT BO UM JOOpA WK 314 — 3TO BONPOC COIUAIIb-
HOM 3PEIOCTU O6IECTBA.

U Bce Xe, eCIM TOBOPUTH O IPOUIOM U HACTOS-
mEeM, TO ACHO, YTO HAyKa MPHUHECAA YEIOBEYECTBY
6OIbIIIE TTONb3BI, UEM 3714, BC€, 4Ero JOCTUIIA COBpeE-
MEHHAA [IUBUIM3ALMA, — MOJETH B KOCMOC, KOMIIBIO-
TEPbl, aBUalvs, NOOEABl HAJ, MHOIMMHU OOJIE3HAMH,
VHOCHUBIIUMHU paHEE MHUIMOHBI KU3HEH, U MHOTOE
JPYroe — 3TO PE3YJAbTAT NPUMEHEHUS HAYUYHBIX 3HA-
Huil. HO B 3TOM Xe pAjy U NOPOX, U BOCHHAS TEXHU-
Ka, U 4TOMH4A 60M0a, M CTPANIHAA MEPCIEKTHUBA
ANEPHON BOUHBI.

16910 29 émwecfg{

[loma, 1974 r. «Beuyepamu npofonkanuch Aenosbie becefbl ¢ COTPYAHWKAMM, 4ACTO 3a-
TAAbIBANN Ha OrOHeK Apy3bs, 0OWMTeNbHbIA 1 OTKPbITHIA [K MHAye He npepcTaBasn
cebe foMmallHeil XWU3HKM, KoTopas Obina npofonmkeHuem paboTbl. 3pech, B HeohUuu-
aNnbHoOi 06CTaHOBKeE, 06CYKAANM HAayyHble NPOBNEMbI, Pellany OpraH13aLuoHHble BOM-
pocsil. Mocne yxoaa rocTei, Apy3ei, Koaer, N034HUM BEYEPOM OH 06U NONUTb YalKy
CO BCeil ceMbeil “B CNOKOCTBUM AylieBHOM”, NOABECTU UTOTU AHA. KopoTkue 370 Obl-
/I MOMEHTbI, HO 0YeHb [LOPOTUe AN1A HAacC BCexy» (M3 BocnomuHaHuii C.B.ApryTuHckoi).

MHEHHE BCEX COBETCKUX JIOAENH — OT pabouero,
YY4EHOTO /10 MOJUTUYECKOTO AeATENA: HAyKa JOJDKHA
CIIYKUTb MUDY.

Y10 GBI BB XOTE/IH IIOKEIATHh 9ead0BeKy XXI B.?

BBITH JOOPBIM, T.€. COIIUATBHO OTBETCTBEHHBIM, CTPE-
MUTBCS K B3AUMOIIOHUMaHHUIO CO BCEMU JIIOIbMU, KUTh
B Mupe. HecTu NOAMMHHYIO OTBETCTBEHHOCTD 34 «Opa-
ThEB HAMMUX MEHBIINX> — BECh JKUBOW MHUP IUIAHETHI
3emns. He 320bIBATDh, YTO YENOBEK — YaCTh IPUPOJLI
U JIOJDKEH KUThb C HEW B €JUHCTBE, U3y4asd U OCTUTAA
34KOHBI €€ PA3BUTHUA U CTABS UX ceO€ HA CAyKOy.m
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dHepreTuka. IKonorusa

Kak o6esonacurbs HaceneHume

ot Bo3pencreuga “C?

OJHa U3 KIIOYEBLIX NPOOJIEM, OT PEMEHUA KOTOPOM
B 3HAYUTEIBHON CTENEHU 3dBUCUT PA3BUTUE fAJEP-
HOHM 3HEPTETUKH, — COKPAIEHUE PAJUOAKTUBHBIX
OTXOJJOB Ha BCEX 3TAIaX TOIUIMBHOIO Iukaa. Cero-
JIHA B ATOMHOM OTPACIHN PEATU3OBAH OTKPBITBIN TOI-
JIMBHBIN IIUKJI, IPU KOTOPOM OTPabOTaBIIEE AEPHOE
Tommuso (OAT) paccMaTpUBAETCA HCKIIOYUTEIBHO
KaK OTXOJbl. Heckonbpko jseT Haszax [ockopnopanusa
«PocaToM» NpEANIOXKUIA IHEPTETUYCCKUN IPOEKT
«IIpOopBIB», MPEAYCMATPUBAIOMUI CO3JJaHUE TEXHO-
JIOTUIT HOBOI'O MOKOJEHUS HA 6a3€ 3AaMKHYTOI'O TOI-
JIMBHOTO IMKJIAa C MUCIOJb30BAHHUEM PEAKTOPOB HA
OBICTPBIX HEUTPOHAX. CTPOUTENBCTBO OIBITHO-JE-
MOHCTPAIJMOHHOTI'O 9HEPTOKOMIIIEKCA C TAKUM PEAK-
TOPOM, TONYYUBIINUM Ha3BaHue «bpecrt-OJ1-300», yxe
uaeT Ha mromagke CUOMPCKOro XMMHUYECKOTO KOM-
6unara (r.Cesepck Tomckon 0611.).

Pe3ynpraThl HAMUX 3KCOEPUMEHTAJBHBIX PadbOT
YKa3bIBAIOT HA BO3MOKHOCTB TAK HA3BIBAEMOTO paJu-
AIJMOHHO-3KBUBAJIEHTHOIO O6paIeHU ANEPHBIX Ma-
TEPUAJIOB B 3aMKHYTOM TONJAMBHOM Iukiae*. OHO
MOPa3yMEBAET NePepabOTKY (BBIKMIAHUE) B OBLICT-
PBIX PEAKTOpPAX OHMOJIOTUUYECKH ONACHBIX KOMIIOHEH-
TOB OAT — MuHOpHBEIX akTHHOUAOB (U, Pu, Am, Np,
Cm) u foArOXUBYIUX NpoaykTos aenenus (Tc, I) —
U MOJIyYEHUE JJId XPAHEHUS, KAK MBI TOBOPHUM, Oosee
«IPYKECTBEHHOT'O» K 6UOC(hepe cocTaBa pPajiuOHYK-
auoB. Ilepesl OKOHYATENbHOU U30IAIMEN B ITTyOUH-
HBIX T'€OJIOTMYECKUX (POPMAIUAX BBICOKOAKTHBHBIC
OTXOZbl BBIZICPKUBAIOT B KOHTPOJUPYEMBIX XPaHU-
aumax B TeueHue 150-300 jeT, 4TO CHUKACT UX OU-
OJIOTMYECKYIO OMACHOCTh npuMepHO B 100 pas. Ta-
KHM 006pa3oM, B YCJIOBUAX 3AMKHYTOTO TOIIMBHOI'O
IUKJIA IPUPOJHBIA PAAUAIUOHHBIN OaTaHC 3€MIN HE
HapyIIaeTCs.

OJIHAKO €CTh €€ OJUH PaAUOIKOJIOINYECKUN ac-
MEKT, CBSI3AHHBIM C MPUMEHEHUEM B PEAKTOPAX HA
OBICTPBIX HEHUTPOHAX CMEMAHHOTO HUTPUAHOTO
YPaH-IUIYTOHHUEBOI'O TOIUIMBA. Ero MCIOJIb30BaHUE
BeneT K ob6pazosanuio “C no peakuuu “N (n, p) "C.

* Anexcaxur PM, Cnupun EB, Conomamur BM, Cnupuooroe CH.
HekoTopble 3KOIOTMYECKHAE ACHEKThI COOPYKEHHUA OIBITHO-JIC-
MOHCTPALMOHHOTO 3HEPIOKOMILIEKCA B mIpoekTe «[IpopeiB» /
Aromuast aueprvst. 2016. T.120. Boir6. C312-318.

Obmee KOMMYECTBO PAAUOYINAEPOJA, HAPAOOTAHHOTO
Ha 1 1 Tommea, cocrasnger 274 1. Eciu nepecyurarhb
Ha 20 T A€PHOrO IrOPIOYEro, TO B roJ 6YJET IPOoU3-
BOAUTHCSA 1.37 kr "C, 4TO COIIOCTABUMO C T'OJJOBBIM
nocrymienuem “C B arMocdepy 3eMIN 32 CUET €ro
06pa30BaHUS OT KOCMHUYECKOI'O H3JIYYEHUS. DKOJO-
I'MYECKAs ONMACHOCTb BO3HHUKAET B CIydd€ BBIOPOCA
3TOTO PAaJHUOHYKINAA B Ira30BON (Pasze, B OCHOBHOM
B BUJE AUOKCHAA yriaepona. IIpy MOCTOAHHOM BBI-
6poce €ro BO3JEHUCTBHUE HA UYEJOBEKA NPOUCXOJUT
IJaBHBIM 06pa3oM mnepopanbHO. IIpu orocunrese
OH IIOCTYHNAET B PACTEHUS U AJIEE€ B PACTEHUEBOAYEC-
CKYIO U )KUBOTHOBO/JYECKYIO IIPOAYKIIHIO.

PacdeTsl MOKA3BIBAIOT, YTO PABHOBECHAA KOHIIEH-
Tpanusa “C B aTMOC(HEPHOM BO3JyXE, NMPUBOJAINIAL
K (POPMUPOBAHUIO T'OJOBOM O3Bl 1 M3B, COCTABIAET
3.2 Bx/m® JomyCTUMBIHA IOJJOBOU BBIOPOC, GOPMUPY-
omuil 103y 10 MK3B/To/i Ha TPAaHUILIE CAHUTAPHO-34-
MUTHON 30HBI, paBeH 2.4 1. KOHCEPBATUBHOCTD pacC-
YETOB MOXKHO 3HAYUTENbHO YMEHBIIUTB, YUUTHIBASA
XAPAKTEPUCTUKY TEPPUTOPHUHU, TIPUIJIETAIOIMEN K MO-
aynio nepepab6orku OT, Hanpumep O0COH6EHHOCTEHN
MIPOU3BO/ICTBA U NOTPEOGIEHUS MECTHOHU MUIEBOU
MIPOAYKIIUH.

YTO KacaeTrcs ONBITHO-JEMOHCTPAIIMOHHOIO
3HEPrOKOMILIEKCA, cTposmerocs B ToMckoil obmnac-
THU, TO OCHOBHBIC CEJIBCKOXO3SANCTBEHHBIC yrOAbA
PAaCIONIOXEHDI IPUMEPHO B 8 KM OT Hero. Kpome T0-
Io, B COOTBETCTBUU C TEXHOJOTUAMH BEJECHUS CEIb-
CKOT'O XO3ANCTBA IPOU3BOJCTBO OCHOBHOM IMUIIEBOU
NPOAYKINU (MOJIOKA U MCA) OOBEAUHAETCH, B TOM
YHMCJIE 34 CYET BBHINNACA JKMBOTHBIX HA OOJBIINUX IJIO-
maaax. B 3ToM cuTyaliuu KOHCEPBATUBHOCTDL pacye-
TOB MIPABOMEPHO YMEHBIIUTD 34 CUET PACCESIHUS I'a-
30BOM CTPYU O TPAHUIIBI CEIbCKOXO35HUCTBEHHBIX
NPEANPUATUHA. DTO AONMYCKAIOT HOPMATUBHBIE JOKY-
MEHTBl MEX/JYHAPOJAHOTO ATE€HTCTBA IO ATOMHOU
sHeprun (MATATD).

Hamuy OIlEHKM ITOKA3BIBAIOT, YTO OTHOIIECHHUE
(PyHKIIUM pacCedHUsd ra30BOU CTPYH, PACCUYUTAHHOU
B COOTBETCTBUHU C peKoMeHAanusiaMu MATATD, Kk mak-
CHUMAJIBHOMY 3HAYEHUIO HA TPAHUILIE 8 KM COCTABIIACT
0.043. IIo YTOYHEHHBIM [JAHHBIM JONYCTUMBIN BBI-
6poc cocraBut 2.4/0.043 = 55 1. TOYHOCTH METO/IUKHU
MMackBumna—I'udpdoaa, npunsaron B MATATD pnsg
OTNMCAHUS NMPOIECCOB PACCEUBAHUS IPUMECEH B aT-
Moc(pepe, IO KOTOPOH NPOBOAMICA I3TOT PACUET,
ouneHuBaeTCsa B +50% OoT cpeHero 3HaueHusd. OTcrona
CJIEJYET, 4TO C MOINPABKOIM HA OMMUOKY I'OJJOBOM BHI-
6poc 22.5 r C He npeBBICUT 103y 10 MK3B B roj A
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HaceneHwus. [Ipu exxerogHoi nepepaboTke 5 T oTpa-
OOTABIIEI'O TOIUIMBA TEXHUYECKU PEAIU3YEMAS JI€CH-
THUKPATHAA OYUCTKA Ia30BOU daswl “C obecreynBaer
TOJOBYIO 103y, HE NPEBBIAIOmMyIo 10 MK3B.

TakuM 06pa30M, UCHOJIb30BAHUE B OBICTPOM pe-
AKTOPE HUTPHUJHOTO TOIINBA TPEOYET NPUMEHEHUSI
CHEIUAJIbHBIX TEXHOJIOIHH, KOTOPbIE OYAYT HAIPaB-
JIEHBI Ha IpejoTBpanieHue Beib6poca “C B ra3zoBou
(paze BbIlIE AONYCTUMBIX IPEAEIOB IIPU NEPEPAOOTKE
O4T, a Taxke HA NeEPEBOJ TBEPAOU (Pa3bl B BUAE PyIl-
JIEPEHOBOM C4a)KM B HEPACTBOPUMOE COCTOAHUE NPH
OKOHYATEIbHOM 3aXOPOHEHUU OTXOJOB.

© akageMuk P.M.AJTeKCaxuH
E.B.CniupuH,

JOKTOP OUOTOTUYECKUX HayK
B.M.ConromaTtHuH,

Kapgguaar 6HUONOTUIECKUX HayK
NHHOBAIIMOHHO-TEXHOJTOTUYECKUNA LEHTP
npoekTa «IIpopeiB»

MocCkBa

Mnazmoxumusa

HoBbIi 5KONMOrMYEecKM YMCTbil cnocob
NMPOU3BOACTBA ONMUITocaxapupos
XUTHH, BTOPOH IO PACHPOCTPAHEHHOCTU OHUOIOJIU-
MEp MOCJE LEJII0N03bl, U €ro AeALETUINPOBAHHOE
NIPOU3BOJHOE — XHUTO3dH, BXOJAMINE B HAPYKHYIO
OGOJOYKY YJEHUCTOHOIUX, TKAHEN OOJIBHIMHCTBA
rpubOB M HEKOTOPBIX BOJOPOCICH, OBUIN OTKPBITHI
npumepHo 200 ser Hazaj. OJHAKO MHUPOKYIO MOIy-
JIIPHOCTb OHU IPUOOPEIH B ITOCIEHUE IECATUIETHS.
CerogHs U3BeCTHO Oosee 70 Ha-
IIPABJIECHUN INIPUMEHEHUA XUTHHA
U XMUTO3aH4, YTO CBA3aHO C yHH-
KaJbHBIMU CBONCTBAMU ITUX IIO-
JIMCAXAPUJOB: UX BBICOKOIH 6UO-
COBMECTHUMOCTBIO C TKAHSIMH KHU-
BBIX OPTraHU3MOB, OTCYTCTBUEM
MIPU3HAKOB TOKCUYHOCTH, 4 TAKXKE
CO CIIOCOOHOCTBIO K 6HOjIerpaja-
IIUU ¥ KOMIUIEKCOOHPA30BAHUIO.
K nHauboisiee mepCcHeKTUBHBIM
IIPOU3BO/IHBIM XUTHHA U XUTO3aH4
OTHOCAT HU3KOMOJIEKYJISIPHBbIE BO-
JOPACTBOPUMBIE OIUTOCAXAPHU[IHI,
KOTOpBbIE 06/1a/Ja10T aHTUOAKTEPHU-
AJIBPHON U (PYHTULIUAHON AKTUBHO-
CTBIO M MOTYT HPUMEHSITHCS B Ka-
4YEeCTBE (PUTONPOTEKTOPOB U CTU-
MYJISTOPOB pocTa pacteHuil. Tpa-
JUIIMOHHO /ISl TTOJIYYEHUSA OJIUTO-
Caxapu/I0B UCXO/IHOE CBHIPhE I0JI-
BEPraioT /I JENOJHUMEPHU3ALNU
XUMHUYECKOMY T'H/IPOJIN3Y, MpoTe-
KAaIOIIEMYy MPHU MOBBIINIEHHOM TEM-
neparype. I[Ipu 3TOM HCHOJIB3YIOT
MIEPEKUCh BOJOPO/A, KOHIIEHTPH-
POBAaHHBIE PACTBOPBI KUCJIOT, TUJI-

POOKMCHU HATPUA U JIDYTME ATPECCUBHBIC BELIECTBA.
B xoze Tako#t 06paboTKu 06pazyeTcss 60AbII0OE KO-
YECTBO CNA00KHUCIBIX M CIA00MENOYHBIX CTOYHBIX
BOJL M Pa3HOOOPA3HBIX OTXOJ0B. Kpome TOro, Xumu-
YECKUIN TMAPOIU3 TPEHYET GOTBIMUX BPEMECHHBIX 32-
TPAT ¥ MOXKET JUIMTHCA HECKOJBKO CYTOK.

I'pynmna ydeHbIX MOCKOBCKOI'O (PU3UKO-TEXHUYEC-
xoro uncruryra (MO@TH), B KOTOPYIO BXOJUT aABTOP
CTaTbU, NIPU y4aCTUHU Kosuler u3 PenepanbHOTO MC-
CJIEOBATENBCKOTO LEeHTpa «PyHIaMEHTAIbHBIE OC-
HOBBI 6uotexHonorun» PAH n CeBepHOro ApKTude-
CKOTO (pesepanbHOIO YHUBEpPCHUTETA paspaborana
NIPUHIUNNATBHO HOBBIA 3KOJOTUYECKN YUCTHIN CIIO-
CcO6 MPOU3BOJCTBA HU3KOMOJIEKYIAPHBIX POU3BOJI-
HBIX XHTHHA M XUTO3dHA B 3JIEKTPOHHO-NIIYYKOBOU
I1a3me”, 3aMuIeHHbIT POCCUUCKUM MTATEHTOM ™,

MbI UCITONMB30BAIM A AENOJUMEPU3ATUNA XUTH-
HA ¥ XUTO3aHa CUJIbHO HEPABHOBECHYIO HU3KOTEMIIE-
PaTypHYIO 3JIEKTPOHHO-IIYYKOBYIO ILJIA3My, KOTOpAas
I€HEPUPYETCS IPU UHKEKIIUU B IVIOTHBIE IJ1A3MO00-
pasyomue CpeAbl HENPEPBIBHOTO JAOPENATUBUCTCKO-
IO 3JEKTPOHHOIO Iydka. TaKoH My4OK HAM yJaJlOCh
[IOJIyYUTDb B YCIOBUSAX INTyGOKOI'O BAKYyMa IIPU TOMO-
1M 3JIEKTPOHHON NYMKH, BXOJAMIEN B Y3JIOBYIO 4aCTh
3JIEKTPOHHO-IIYYKOBOTO IUIA3MOXMMUYECKOTO PEAK-
TOpA, CHEUATBHO CKOHCTPYMPOBAHHOI'O HAMHU JJIA
IUIA3MOXUMUYECKON MOAUDUKALUU OHUOIIOJIUMEPOB.
I[TOCKOMBKY IJ1a3MOO0PA3YIOMINH I'a3 HAXOJUTCA B pe-

”w%vn 771492090 9{

*Vasilieva T, Sigarev A, Kosyakouv D. et al. Formation of low molecu-
lar weight oligomers from chitin and chitosan stimulated by plasma-
assisted processes // Carbohydrate Polymers. 2017. V.163. P54-61.

** Marent Ne2595162 Poccuiickoit desiepariun ot 2 asrycra 2016 .

06LWunit BUA 3NeKTPOHHO-MYYKOBOTO MNAa3MOXMMUYECKOro peakTopa: 1 — 3NeKTpoHHas
nylKa, 2 — BbICOKOBaKyyMHas Kamepa, 3 — peakLOHHas Kamepa, 4 — BbICOKOBaKY-
VYMHbI Hacoc.
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% cbocmec rearipice

[Jenonumepusauns xuto3aHa B 3NE€KTPOHHO-MYYKOBON nnas-
Me, reHepupyemoi BHYTPU KBapLEBOro NepeMelnBalolLero
yCTpoiicTBa.

HKLII/IOHHoﬁ KaMepe 1o OIPCAC/JICHHBIM 1ABJICHUECM,
JUIS1 IPOBOJKY IIYYKA MBI UCIIOJIB30BAIN IA30JUHAMU-
YECKOE BBIBOJJHOE OKHO, 34 Pa3pabOTKy KOTOPOI'O CO-
TpyaHuku MOTH B cBO€ BpeMA NOJYYMIH NPEMHUIO
JIEHMHCKOI'0O KOMCOMOJIA. B mpuHIuIe peakinoHHas
KaMepa yCTAHOBKU MOJKET OBITh 3aII0JIHEHA pa3/Inuy-
HBIMH IIa3MOOOPA3YIOUUMU CPEAAMU, OJHAKO JIJIA
[IOJIyYEHUS OJIUTOCAXAPULOB XUTHHA U XUTO34HA Ha-
WIYYIIUMU OKA3JIMCh KUCTIOPOJ] U IAPBI BOJBIL.

IIpy NPOXOXKAECHUU 3JICKTPOHHOIO IIy4Ka 4depe3
ra3 NPOUCXOAUT UOHU3AINA, BO3OYKIEHUE U JUCCO-
1AL €r0 MOJIEKYJI, BCJIEACTBUE YETO HApabaThIBa-
IOTCA PAAUKAJIBI U IPDYI'UC XUMUYCCKU AKTUBHBIC 9dC-
TUIIBl B CBEPXBBICOKMX KOHIIEHTPALUAX, KOTOPBIX
B OOBIYHBIX PABHOBCCHBIX YCIOBUAX JOCTUYb HEBO3-
MO>KHO. EC/IM BBECTH B IIJIA3MYy IIOPOIIOK XUTUHA WU
XUTO34HA, TO MOJ| JEUCTBUEM 3JIEKTPOHHOI'O Iy4Ka
B YAaCTUIAX 3TUX BEHIECTB OYAYT MHUIIMMPOBAHBI HE-
06X0/iMMBbIE TIpeBpanieHusl 6uomosekylr [Ipu atrom
TEMIIEPATYPa YaCTHUIL IOPOIIKA BO BpeMs 06paboTKu
OCTA€TCsL HA YPOBHE KOMHATHOM, YTO MO3BOJISET UC-
KJIIOYUTDb TEPMHUYECKYIO JECTPYKLIUIO TOJIUCAXAPULOB
U IPEOJIOJIETh OJIHY U3 IVIABHBIX NPOOJIEM XUMHUYE-
CKOI'O TUAPOIN3a — HEOOXOJUMOCTb IPOBEJECHUI
IIPOIECCa IPU BBICOKOI TEMIIEPATYPE.

ITpe/IOKEHHBIC HAMU TEXHUUYCCKUE PEIICHUS [1a-
I0T BO3MOKHOCTb KOHTPOJIHUPOBATH 3HEPIOBBIAEIE-
HUE B PEAKIIMOHHOM OObeMe, OOECIEUYnBATh €ro yC-
TOUYUBOCTb W JIOOUBATHCSA MOJHON BOCHPOU3BOJIU-
MOCTH PE3YIBTATOB B XO/I€ ITyYKOBO-IIJIA3MEHHOH 00-
paborku BemecTs. [Ipy 3TOM yZaJ0Ch NOJTYUYUTh OJIU-
rocaxapyuiipl XUTUHA U XUTO3aHA C MOJICKYJISPHON
maccoit 800-2000 k/la, MOMHOCTBIO PACTBOPUMBIE
B BoJe. ITocpeACcTBOM ONTUMU3ALUUA PEXUMOB IIyd-
KOBO-IUIA3MEHHOI'O BO3/ICHCTBUSA HEOOXOUMAs CTE-
MIEHb JENOJUMEPHU3AIIMU HCXO/HBIX BEIIECTB OblIA
JOCTUI'HYT4 BCETO 332 HECKOJIBKO MUHYT 0O0paboTKH,
4 BBIXOJ BOJOPACTBOPUMBIX HHU3KOMOJIEKY/ISIPHBIX
IIPOJIYKTOB COCTaBUI 85-90%.

B Tecrax in vitro nna onpepgenenus 6MONIOrnde-
CKOM aKTUBHOCTH ITOJYYEHHBIX OJIUTOCAXAPHUJOB 06-

HAPYKEHO, YTO XUTHUH U XUTO3aH IOJHOCTDBIO M1O/1aB-
JIAI0OT PA3MHOXKEHHUE CTA(UIOKOKKA, KHUIICYHOH Ia-
JIOUKHU U POCT PAJlda HUTEBUAHBIX I'PUOOB.

Pa6oTa BHIIOJHEHA IPH MoAxepxkKe Poccuiickoro dponga pyu-
JAMEHTAAbHBIX HCCAEZOBAHUM (npoeKT 15-08-05724_a).

© T.M.BacuisbesBa,

JIOKTOP TEXHUYCCKUX HAYK

MOCKOBCKMI (PU3UKO-TEXHUYCCKUN UHCTUTYT
(rocyaapCTBEHHBIN YHUBEPCUTET)

Feonorus

ApeBHAs KOUPGOHATUTOBAUSN NPOBUHLUA

Ha ANJQGHCKOM LWiuTE

Bonpoc O reojsorudeckoi Npupoje MarHETUT-aIa-
TUT-J0JIOMUTOBBIX pPyn* CeNIUrgapckoro MECTOPOX-
aenua (Hentpanpueiit Anpan, IOxnHaa Axytua) —
BECbMA CJIOKHBIM M JUCKYCCUOHHBIA. B KOHIE
1980-X 1oJJ0B CymeCTBOBAJIO HECKOJIBKO I'MIIOTE3 UX
IIPOUCXOXK/AEHHUS, IBE U3 HUX — Haubosnaee 060CHO-
BAHHBIE U YCTOSABUIMECH: OCAJOYHO-METAMOPPOTreH-
Haa (BM.Erun wm gp., 1973, 1975; ATlbynax, 1984)
n ano6asurosas ([.LFO.Bospko, 1983). Hxeio o kapbo-
HATUTOBOM NPUPOJIE CEIUTAAPCKUX DY/l BIIEPBBIC BBI-
ABUHYI B 1976 1. ®.JI.CMUPHOB ¢ KoJ/uteramu. B 1980-x
rojlax OHa HaIIa pa3BuTHE B pab6orax A.P.OHTHUHA,
AW3annesa u gp. OAHAKO NOJYYEHHBIE ABTOPAMU
M30TONHO-TEOXUMHUYECKUE JAHHBIE BCTYIIHUINA B CEPb-
€3HBIC IPOTUBOPEYHA C UX KAPOOHATUTOBOM I'UIIOTE-
301. IlepBuuHbIe (T.€. CIOKHUBIIHNECSI BO BpeMs 0b6pa-
30BAHUA [IOPOJI) U3OTOMHBIE OTHOIIEHUA CTPOHIIUA
U1 U30TOIHBIA COCTAB YITIEPOAA B PYAAX MECTOPOXK/E-
HUA UMEIOT 3HAYEHUA, OIM3KHUE K COCTABY M3BECTHA-
KOB. MMEHHO IO 3TOM NPUYMHE KaPOOHATUTOBASA TOY-
Ka 3pEHUS HE HAIJId B TO BPEMA MOJAJECPKKU CPEAN
CIENUATNUCTOB IMIEJOYHOTO Marmarusma. Jla u camu
ABTOPHI B nyOnuKanuu 1987 r.,, a 3aT€M B MOHOI'padu-
AX BBICKA3AJIMCh B I10JIb3Y NOJUTE€HETUUYECKOU IIPUPO-
Abl (POPMUPOBAHUA MATHETUT-ANATUT-LOJTOMUTOBBIX
py4 Ha AJZAHCKOM IMUTE: KOPOBBIM UCTOYHUK — I
pya Cenurgapa U MaHTUITHO-KOPOBBIM — JJd PYA
Verp-HynbMaHCKOI'O IPOSABICHUSL.

Ha ceroguamHui geHsb pyabl CeJUurgapckoro me-
CTOPOKIEHUA OJJHO3HAYHO OTHECEHBI K KApOOHATHU-
TOBOMY THUMNY. JJaHHBIC B IIOJb3Y 3TON BEPCUU IIPECJI-
CTABJIEHBI B CTATbe, ONYOJIMKOBAHHOM HEILABHO
B xypHase Ore Geology Reviews**. CornacHo je-
TAJbHBIM TEPMOOAPOTEOXUMUYECKUM HUCCIENOBAHU-
SIM, DY/l MECTOPOXK/JEHUS 00Pa30BAINCH U3 (PIIOU-
JOHACHIIEHHOTIO KapOOHATUTOBOTO PACILIABA JOJIO-
MHUTOBOI'O COCTAaBa C NpuMechio (1-10 macc.%) cone-
BOTO (cyabdartel, XA0puThl U ¢propuasl Na u K)

* Marnerur — FeFe,O,, anmatur — Ca5[PO,],(FCLOH), nomomur —
CaMg(CO:s)..

** Prokopyev IR, Doroshkevich AG, Ponomarchuk AV, Sergeev S.A.
Mineralogy, age and genesis of apatite-dolomite ores at the Seligdar
apatite deposit (Central Aldan, Russia) // Ore Geology Reviews.
2017.V.81. P296-308.
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z JINTJAPCKOI'O MECTOPOXKIEHUS, BbI-
| nonuennbie K-Ar- u Pb—Pb-me-
TOJZOM, AABAJIM IIUPOKUI Juarna-
30H 3HAYCHHU or 2100 pmo
1490 man net. ITo pesyabraTam
HAIIMX MCCJIEJNOBAHUI, B XO/I€ KO-
TOpBIX npumeHsiaca U—-Pb-merTon
_ JATHPOBAHUS LUPKOHA U3 IIOPOJ
\ Cenurjapckoro MeCTOPOXKJCHUS,
YCTAHOBJIEHO, YTO BO3PaCT DPYA
cocrapusgeTr 1880+13 muH ner.

: Teos1oru U3 roCcygapCTBEHHOIO
npeAnpuATHsa «SIKyTCKI€OJIOrus»
| obHapyxuiu B npegenax Hum-
: £S HBIPCKOI CTPYKTYPHO-METaJLIOTE-

OTNOAKEHWA

o
T

MnatopmerHHble ocagoqHbe

Mopoakl hyHaameHTa
AnaHo-CTaHoBOro Wwwta

HP‘!MHprCKaﬂ alaTMTOHOCHAA 30H4

HUYECKOU 30HBI AJIITAHCKOTO M[H-
T4 HECKOJIbKO allATUTOBBIX PYLO-
NIPOABIECHUN CEIUTLAPCKOTO TH-
ma. YTa 30HA TAHETCA C CEBEPA HA
or Ha 400-500 kM.

HW3yyeHnue amaTUTOBBIX PYJ-
HBIX MOJEU C HUCIOJb30BAHUEM
COBPEMEHHBIX METOJOB AHAIN3A

| AnaTtWuToHOCHbIE pyoonpoasneHua:

OTKPBIBACT IMCPCIICKTUBBIL JJIs1 HUC-

@

2 — NHarnuHckoe

4 — [Noarone4yHoe

5 — HumrexkaHckoe

8 — Mepngeepnesckoe
9 — YcTb-HynemaH

10 — BMwmHCkoe

11 — KaeakTuHckoe

PacnonoxeHune Cennrpapckoro mectopoxaeHua B npepenax HUMHbIpCKOW anaTtuto-

HOCHOM 30Hbl (N0 AaHHbIM A.P.3HTuHa n 0.A.TaHa, 1984).

1 AJIIOMOCHJIUKATHOIO KOMIIOHEHTOB. MMHEpPAJIOIU-
YECKUE MCCAEJOBAHNA MOKA3AIHU HATUIUE B HUX MO-
Hanuta — Qocdara PeJKO3EMENbHBIX 3JIEMEHTOB
(La, Ce, Nd u gp.). AMaTUT HA MECTOPOXACHUUN CO-
JEPXKUT IMPpUMECH (10 1 Macc.%) JNErKux JAHTAHOU-
goB (LREE). B pesyabrare MHTEHCUBHBIX I'HAPOTEP-
MaJbHBIX MPOLECCOB NPOUCXOJUIO MEPEpPACIpEE-
JIEHUE PENKO3EMENDbHBIX 3JE€MEHTOB C BBICBOOOXK/IE-
HHUEM HX M3 AlIATUTA U MOCJIEAYIOMUM (POPMUPOBA-
HUEM JBYX PA3HOBUAHOCTEN MOHAIIUTOB: IIO KPasiM
U B TPEIMHAX KPUCTAIOB AATUTA, 4 TAKXKE 000-
COOJIEHHO — B JIOJOMHUTOBOHM MaTPHUIIE NOPOJA. DTa
nH(OpMALUA BaXXHA I OLLEHKH TEXHOJIOIMYECKUX
CBOHCTB Py/l, MIOCKOJBKY PAHEE CYUTAIHU, YTO PEJKO-
3€MEJIbHBIE 3JTEMEHTBH CKOHLEHTPUPOBAHBI TOJBKO
B amaruTte. IIpeapaymue onenku Bospacra pya Ce-

1 = Yere-Cenurpapckoe

3 — Cenurpapckoe MecTopoxdeHue

6 — bonbleHUMHbIpCcKoe

7 — ManoHuMHbIpckoe

CJIEIOBAHUSA TJIYyOUHHBIX MaHTUII-
HBIX IIPOIECCOB B JPEBHUX MATrHE-
3UAJIBHBIX KapOOHATUTAX Ha AJ-
JAHCKOM MIUTE, a4 TAKXEC HMCECT,
Ha HALl B3I/AJ, NPUKIAAHON Xa-
paKTep, CBA3AHHBIN C BEIABICHUEM
HOBBIX PEJKO3EMEIbHBIX OOBEK-
TOB KapOOHATUTOBOI'O THUNA B JIaH-
HOM peruoHe fAxkyruu.
PaGora BRIOJHEHA NPU mOAgepxkKe Poc-
CHHCKOro HayuHoro ¢gonga (mpoekrt 15-
17-20036).
© U.P.IIpoxkonkes,
KaH/IU/IAT I'€0JIOTO0-
MHUHEPATOIUUECKUX HAVK
WHCTUTYT reOJIOTUHU
1 MUHEPATOTUHU
nmenu B.C.Co6onesa CO PAH
Hosocubupck

Feonorua

Xentbie anmasbl

M3 ceBepPHbIX permoHoB AKyTum

[IpupojgHbIE AJIMA3bI, COXPAHAIOMME YHUKAIbHYIO
MH(OPMAIIUIO O COCTABE, CTPOEHUU U IBOJIIOIUU
IJNIYyOUHHBIX 30H HAUIEHX IUIAHETHI, JABHO CTAIU OOb-
€KTOM HHTEHCHUBHBIX HAY4YHBIX MCcaegoBaHuu. Ha
IIOBEPXHOCTDb UX BBIHOCAT ClelnuduIeckue Kkumbep-
JIUTOBBIE MATMBbI, CPOPMUPOBAHHBEIE HA OOJBIION
ryouHe. B Poccum MeCTOpPOXAEHUSA ITUX MHUHEDPA-
JIOB, COCTABJIAIONIME OCHOBY aJMa30/100bIBAIONIEN
IIPOMBIIJIEHHOCTH HAIIE€N CTPAHBI, PACIOJIOKEHDI
B Pecnnybnnke Caxa (Axkyrus). Ha cesepe pernona or-
KPBITBHI 60Tr'aThl€ 2JIMAa30HOCHBIE POCCHIITH, KODEHHOU
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Anma3sbl BTOPOi MUHEPaNornyeckon pasHoBUAHOCTU U3 poccbinein AkyTuu.

UCTOYHUK KOTOPBIX, HECMOTPA HA O60AbION O0O6BEM
IIPOBEJICHHBIX I'€OJI0IOPa3BEJOYHBIX PabOT, 4O CHUX
1nop He u3secTeH. Crnenuduka poccelneil o6yciose-
Ha HEOOBIYHOM MHHEPAIbHOM aCCOIMAIMEN aiMa-
30B. M 3TO MO3BOJAET NPEAIIONOKUTD, YTO MO YCJIO-
BUAM OOPa30BAHMUA I'TyOMHHOI'O UCTOYHHUKA OHHU OT-
JINYAIOTCA OT AJIMA30B U3 OOJIBIIMHCTBA IPOMBIIIIEH-
HBIX KUMOEPJIUTOBBIX MECTOPOXKIAECHUN SIKYyTHH.

Heo6p1uHbIC 27IMA3BI IPEACTABIIIOT COO0OU KPHUC-
TAJIbl KYOU4YECKON (POPMBI APKO-KEITOTO 11BETA, OT-
HOCALUECA MO KIACCU(MUKALUU U3BECTHOTO COBET-
ckoro muHepanora I0.OpynoBa KO BTOPOH PA3HOBUJ-
HOCTHU 3TOTr0 MUHEpana. JKearas OKpacka o6ycioBe-
HA NPUCYTCTBUEM B COCTABE AJIMA3d HEATPETUPOBAH-
HBIX 430THBIX A€(PEKTOB, CBU/ICTENbCTBYIOMMUX O TOM,
YTO MEPEJ BBIHOCOM C OOJIBIINUX IJIyOUH HAa IOBEPX-
HOCTb MUHEPAIbl HAXOJWINCh B MAHTUH B crieudu-
YECKUX YCIOBUAX OXJIAKICHUS, IPUUEM OYEHb KO-
POTKHUIT IO TEOJOTUYECKUM MACIITA0AM IPOMEKYTOK
BpeMeHHU. Takue o6pasiibl PE/IKO BCTPEYAIOTCH B KO-
PEHHBIX KUMOEPIUTOBBIX MECTOPOKACHUAX, HO JO-
BOJIBHO 4aCTO — B OOTATBHIX aJIMa3aMH PYCIOBBIX OT-
JIO)KEHUAX CEBEPHBIX PEK.

Jo cux mop MBI MMEIHW BECbMAd OTPAHUYEHHBIE
CBEJEHUA IO aJIMa3aM BTOPOHW pPA3ZHOBHUAHOCTH.

* Zedgenizov D.A, Kalinina VV, Reutsky V.N. et al. Regular cuboid dia-
monds from placers on the northeastern Siberian platform // Lit-
hos. 2016.V.265. P125—137. Doi:10.1016/1ith0s.2016.04.012//.

** DKIOrUT — TIYGUHHAS METAMOPMUYCCKAS M MArMaTHYCCKAS
ropHas opopaa. — IIpumen. peo.

Ho Temneps 61ar0apss HOBBIM MU-
HEPAJTOTUIYCCKUM U TI'COXHMMUYC-
CKUM JIaHHBIM, ONYOJMKOBAHHBIM
B ;KypHase Lithos, Ha OCHOBE KO-
TOPBIX OBLI CHENAH aHAIU3 OCO-
6eHHOCTH 06PA30BAHUA HEOOBIU-
HBIX JKEJITBIX aJIMa30B, 3HAEM
0 HUX 6osbine*. B pabore onuca-
Hbl PE3YJABTATBI UCCJIEJOBAHUA
NPENCTABUTENBHON  KOJUIEKIUU
JKEJITBIX aJIMA30B BTOPO MUHEPA-
JIOTUYECKON Pa3HOBUJAHOCTU M3
pocchIIen ceBepo-BOCTOKA Cu-
6upckoi miaardopmel. ITokazaHo,
YTO TAKHUE AJIMa3bl XaPaKTEPU3Y-
I0TCA crnenu@uyueckuMm HabopoM
Je(PEKTHO-IPUMECHBIX LEHTPOB
(C,N3,H3,S1, NV u NV") u obner-
YEHHBIM U30TOIIHBIM COCTABOM YI'-
nepoaa (8C or —6.1 10 —20.2%o).
B atuX KpUCTa/IIax Takke oOHapy-
JKEHBl BKJIIOYEHMSA MOHOCYJIb(MU]-
HOTO TBEPAOrO PACTBOPA HA OCHOBE IMHUPPOTHUHA
C HU3KUMHU KOHIeHTpanuaMu Ni u Co, KOTOpHIE yKa-

1** MMapareHe3uc N3y4YCHHBIX

.

3bIBAI0T H4 3KJIOI'MTOBBIN
anMa30B. TakuM 06pa3oMm, 6B C/IETAH BBIBO/JI, YTO 3TH
AJIMA3bl NIPEAINOIOXKUTENIBHO KPUCTAUIU3OBAIUCH U3
OCTAaTKOB OPTAaHUYECKOTO BEIIECTBA GMOTEHHOI'O MIPO-
UCXOK/JEHHUSA, M3HAYAAbHO HAXOJMUBIIETOCA HA MO-
BEPXHOCTH HAIIEH IIJIAHETH B COCTABE JIPEBHEN OKea-
HUYECKOU IIMTHL ITocCe CTONIKHOBEHUSA C KOHTUHEH-
TOM OHA HOTPY3mi1achk Ha 60abmyio (150-200 km) 11y~
OuHY, I/l IPU BBICOKUX TEMIIEPATYPAX U JIABJICHUAX
1 06pa30BATUCH AJIMa3bL. [IpOIIEeCCH MOTPYKEHUS Be-
mEeCTBA, OYEBUJHO, NMPOUCXOAUIN HA TPOTSKEHUN
MHOTHUX MUJIJIMOHOB JIET JJIMTEIBbHON I'€OJIOTUYECKON
UCTOPUMU HameN maaHeTsl. Ha 3TO ykazpiBaeT obJier-
YEHHBIM M3OTOIHBIN COCTAB yIJIEpOJa aJIMaA30B,
a TAKXKE F€OXUMUSA U30TOMOB CTAOMIBbHBIX 3JIEMECHTOB
B MUHEPAJIbHBIX BKIIOUCHUSX.

B HacrosAmee BpeMsa MBI PACCMATPUBAEM U JJPYTUE
F€OXUMHUYECKHE HHAUKATOPBl AJIMa30006paA3YIOINX
npoieccos. Kpome Toro, 6y/1eM yTOYHATD HapaMETPLI
yCIOBUHU (POPMUPOBAHUA HPUPOJHBIX MUHEPAJIOB,
4TOOBl JJETAIBHO OIPEAEAUTh CHENUPUUECKUE TIPO-
1I€CCBI, KOTOPBIE NPUBEIU K BO3HUKHOBEHUIO HE-
OOBIYHBIX JKEITBIX AJIMA30B HA CeBepe AKyTUH.

© I.A.3eATr€eHu30B,

JAOKTOP I'eOJIOTO-MHUHCPAJIOTUYCCKUX HAYK
I/IHCTI/ITYT I'¢OJIOTU U MUHCPAJIOTHUHN

nmeHu B.C.Co6onesa CO PAH

HoBocubOUPCKUI TOCYAaPCTBEHHBINM YHUBEPCUTET
r. HoBocubupck
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[eoAorus CeBepHou EBpa3uu

B.H.Komapos,

Kanouoam 2€01020-MUHEPANO2UHCCKUX HAYK

Poccuiickuii 2ocyoapcmeennvlii 2e01020pa36e00unbill ynusepcumem umenu Cepzo Oporonurxuose

Mockxesa

HUra ussectHoro reonora B.b.Kapaynosa, npodeccopa Poccuii-

CKOI'O TOCY/dPCTBEHHOI'O T'€OJIOTOPA3BEJOUYHOIO YHUBEPCUTETA,

MOCBANIEHA OMNMUCAHUIO TEOJIOIMYECKOTO CTpoeHusa Poccun
u GmkHero 3apybexpsa (CesepHOU EBpasun) B rpaHuIiax osismero Co-
BeTCKOTO COI034.

B npeaucaoBUM OTMEUEHO, UTO y4eOHBIN KypC «PernonanbHas reo-
JIOTUS» — HEOTbEMJIEMAA U OYECHDb BAXKHAA YACTb MOATOTOBKHU CIIELIUAIN -
CTOB I'€OJIOI'MYECKOI0 Npoduisd. 3HAHUS, [IOJyUEHHBIE IIPU padOTE HAJ
YCBOEHHUEM 3TOI'O KypCa, CJIYKAT OCHOBOM, IOIb3YACh KOTOPOU MOKHO
CO3HATEABHO U I'PAMOTHO PEIATh CHEIUaJIbHbBIE BOIIPOCHI OIJEHKU TEP-
PUTOPHUN HA PA3JIUYHBIC BUJBI [I0JIE3HBIX UCKOIIAEMBIX, AHAJIU3A I'UJPO-
TeOJIOTUYECKUX U MHKEHEPHO-TEONOTUYECKUX OCOOEHHOCTEN PaA3INU-
HBIX OOBEKTOB, UHTEPIPETAUN I€O(PUNIECKUX MATEPUATOB. O6bEK-
TOM, U3y4d€MBIM B KYPCE PErMOHAJIBHOU TE€OJIOTHUH, OCTAeTCa Poccusd
u 6amxHee 3apyoexbe. COKpallleHUE NUCCAEAYEMOH TEPPUTOPHUH /10 T1IIO-
majau Poccuu B €€ COBPEMEHHBIX NPeEJeaax HelleaecoobpasHo. IIpexe
BCET'0, 3TO MPUBENO OBl K «OOPE3AHUIO>» €CTECTBEHHBIX TPAHUI TAKUX
KPYIHENIUX CTPYKTYP, KaK BocTouno-EBponenickas ApeBHssa maaTdop-
Ma ¥ YPajJ0-MOHIONBCKUI CKAAJYATBIA NTOSIC, U K HEBO3MOKHOCTH 00'b-
SACHUTb OOIME OCOOEHHOCTU UX CTpoeHus. Ha Teppuropun CeBepHOU
EBpasun COCPeJJOTOYEHO MOUTU BCE PA3ZHOOOPA3UE U3BECTHBIX CTPYK-
TYpP MATEPUKOBOH 3¢ MHOU KOPBL, YTO PACHIUPAET KPYro30p U IOAIOTAB-
JUBAET K pabOTe B PA3HBIX I€OJIOTNYECKUX YCIOBUAX. JaHHOE TOCOOHE,
KaK ITOJYEPKUBAET ABTOP, HE 3AMEHAET CYHMIECTBYIOMME YYEOHUKH IO
PETrHOHAIBHON reosorun. OHO He CONEPXKUT BCEX MOAPOOHBIX CBeJE-
HHUII O CTPATUIPA(PUUECKUX Pa3pe3ax, MATMATUYECKUX KOMIUIEKCAX,
TEKTOHUUYECKUX CTPYKTYPAX M IOJE3HBIX UCKOIAEMBIX PACCMATPUBAE-
MBIX TEPPUTOPUH, OJHAKO MO3BOJAET COCTABUTh O HUX OOIIEE NPEJ-
CTABJIEHUE, CHCTEMATU3UPOBATD (DAKTUYECKUI MATEPUAI U CHAENATD €TO
6onee HATTAAHBIM. CIIEAYET OTMETUTD, YTO B IOCOOUE BKIIOYEHBI HOBBIE
AKTYaJIbHbIE JAHHBIE O CTPOEHUHU PETMOHOB POCCUIICKON ADKTUKH.

Onucanue KaxJAOro TEKTOHMYECKOTO PETrMOHA HJIIOCTPUPYETCA
MHOT'OYMCIEHHBIMU (B KHUI'€ IPpUBEAEHO 115 pUCYHKOB) (pparMeHTaMu
(pu3UKO-reorpapUIECcKux, a TAKKE I'€OJOTUUYECKUX U TEKTOHUYECKUX
KapT, TEOJIOTUYECKUMU PA3PEZAMHU, CXEMAMHU U APYTUMHU I'PAPUUECKUMU
MaTepuasaMu (B 3HAYUTEINbHOU MEPE OPUTUHAIBHBIMU), KOTOPBIE OO-
JIETYaIOT IOHUMAHUE I'€0JIOTUYECKOTO CTPOCHUSA TEPPUTOPUIL.

Bo BBEAEHUM IOJYEPKUBAETCA, YTO PETMOHANIbHAA TE€ONOIUd —
CJIOKHAs AUCIUIIINHA, 3AaHUMAIOMasAcs 0O006IMEHNUEM JJAHHBIX O CTPOE-
HUU U UCTOPUU PA3BUTUA KOHKPETHBIX 00JIACTEU U HCIONb30BAHUEM
3TUX CBEJCHUN JUIA PEUICHUA IPAKTUYECKUX BOIIPOCOB IPUPOAOIOIIb-
30BAHUA. B CBA3M C 3TUM J1aHA TOAPOOHAA UHPOPMALUA O (PAKTUIECKUX
JAHHBIX, 3HAHUE KOTOPBIX HEOOXOAMUMO JII IOHUMAHUA U YCBOEHUS U3-
JIOKEHHOTr0 Marepuana. IIpusesieHa MoApOOHAA CTPATUTPADUUIECKAS
HIKaJIa JOKEMOPU U (paHEPO3O4L.

B paspene «KpaTkue cBeZieHUs 00 UCTOPUU U3YYEHUS re0noruu Poc-
CHM U CMCKHBIX PETMOHOB» NIPOAHAJIM3UPOBAHA UCTOPUA BOIIpoca. JJo-

© Komapos B.H., 2017

B.b.Kapaysxos. BBEJEHHNE
B PETUOHAJIbHYIO TEOJIOTHMIO
POCCHUHU U BIIMKHETO
3APYBEXDbA.

M.:TEOC,2017.173 c.
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OpOTHBIM (PAKTUYECKUN MaTEpuasa, KACAIOUUICI
CTpOEHUSA OOJIBIIMHCTBA PETMOHOB Poccuu u Oamx-
HETro 3apyOekbs, CTAPEET MEIEHHO. M3yudaromum
PEruOHAJIBHYIO I'€OJOTHIO CIEAYET ONUPAThCA HA
CBEJICHUS, KOTOPBIE COEPKATCA B 000ONIAIOMUX pa-
60Tax BTOPOU MOJOBHUHBI IPONIIJIOTO BEKA. I1s 1mosy-
YEHHUA HOBBIX JAHHBIX HEOOXOAUMO PETYIAPHO ClIE-
JUTb 34 CTATBSAMM, KOTOPBIE MOSBIAIOTCA B COBpE-
MEHHBIX I'€OJIOI'MYECKUX KYpPHAIAX.

Pazpen «TeKTOHUYECKOE PAHNOHUPOBAHUE 3EMHOI
KOPBbI» IIPEABAPAETCA 3dMEYAHUEM O TOM, YTO HUCCIIE-
JOBAHUE PETHUOHAJIBHON TIE€OJOTUU HAYHUHAETCH
C TEKTOHUUYECKOTO parioHuposanud. Ilog aTum noa-
pa3yMeBaeTCsA Pa3/iCICHUE 3EMHOU KOPBI HA PETHUO-
HBI, KOTOPBIE 06JAJAI0T ONPE/ICIEHHBIM BHYTPEHHUM
€JUHCTBOM U OTIMYAIOTCA OT CMEXKHBIX 110 KAKUM-TO
BA’KHBIM INPHU3HAKAM. [TOZOOHBIE PETMOHBI MOXHO,
B CBOIO OYEPE/b, PA3JEIUTD HA 60JIEE MEJIKUE, PA3IIN-
YAIOIHECA 10 MEHEE CYIECTBEHHBIM OCOOEHHOCTSAM.
TaxkuMm 06pa3oM, NpoIeCcC paHOHUPOBAHUA — MHOTO-
CTYIIEHYATBIN, 4 CAMU PETMOHBl — MHOI'OPAHI'OBBIE.
B paspene paccMOTpeHO CTPOEHHE 3EMHOHN KOpPBI
1 TIPEJCTABIEHDBl NOAPOOHBIE CBEAEHUSA O COBPEMEH-
HOM TEKTOHHUYECKOM DPAMOHUPOBAHUU MATEPHUKOB.
OO60061EHBI JAHHBIE O CTPYKTYPHBIX 3TAXKAX U METO-
JUKE M3YYEHUA PAZHOTUIHBIX TEKTOHHYECKUX
CTPYKTYPHBIX 3JIEMEHTOB JAPEBHUX ILIAT(HOPM U I10-
JOBWKHBIX I10ACOB. ITOKa3aHO TEKTOHUYECKOE Pano-
HUPOBAHUE, B COOTBETCTBUU C KOTOPBIM IIOCTPOEHO
JaJIbHENNIEE U3IOKEHNE MAaTEPUANA. Boigenensr Boc-
TOYHO-EBponeiickag u Cubupckas JpeBHUE ILIAT-
(OopMBI (KpaTOHBL), PA3AEIAOMMUE UX UIU IPUMBIKA-
IOIIYE K HUM YaCTH CKIAJ4YaThIX IIOACOB: Ypano-MoH-
TOJILCKOTO, CPEAU3EMHOMOPCKOTO, THXOOKEAHCKOTO
1 ApKTUYECKOTO.

Copepkanue TPETbEN 4YaCTU KHUIM — «/IpeBHuE
IAT(MOPMBI» — OTPAKAET NPEJCTABIEHUA O KPYITHBIX
6JIOKAX KOHTHUHEHTAJIbHOHU 3E€MHOIM KOpBI, 00J1a/a10-
MUX dPXEUCKO-HUKHEIIPOTEPOZONUCKUM CKJIAJYATBIM
(KpUCTaNIUYECKUM) (YHJAMEHTOM U OCAJOUYHBIM
YEXJIOM, KOTOPBIA O6PA30BAH BEPXHENPOTEPO3ON-
CKUMH U (PAHEPO3OUCKUMHU OTIOKECHUAMU., DTO HAU-
60J1€€ YCTOMUNUBBIE U OTHOCUTENBHO MAJTOMOABUKHBIE
IJIBIOBL B COCTABE MATEPUKOB. ITOAPOOGHO OCBEILICHDBI
Claraone Kax/plil PErMoH reosoruyeckue ¢popma-
11U, OOPAa30BAHHBIE UMU TEKTOHUYECKUE CTPYKTYPBI
U CBA3AHHBIE C HUMU I10JIE3HBIE UCKOIIAEMBIE.

3AKIIOUUTEIbHBIN, CAMBIN OOJIBIION pa3/iesl KHU-
r'u — «Ckajuarele (MOABUKHBIC) 11OSICA>. BOZHUKHYB
B pudee, OHU NOABEPIIUCH JIUTEIbHON U CIOXKHON
3BOJMIOL MU, XAPAKTEPHAA €€ YepPTd — IOCTEIIEHHOE
COKpAlleHUE VIO AU TOICOB, PA3BUBABIINXCA B YC-
JIOBUAX I'€OCUHKINHAJIBHOIO TEKTOHUYECKOI'O PEXKU-
Ma; NPEBPAlEHUE T€OCHUHKIMHANBHBIX OO6aacTel
B CKJIA/IY4Thl€ U NPUWIECHEHUE UX K OOPaAMIAIOIIUM
CTPyKTypam ¢ 60Jji€€ SPEBHEH KOHTUHEHTAJIBHON
3€MHOI KOPOH. DTOT IPOILIECC HE GBI CTPOTO TUHEMN-
HBIM U OJIHOHAIPABJIEHHBIM, TEKTOHHUYECKAA NEPUO-
JUYHOCTb BBIPAKAJIACh B MHOI'OKPATHOM 4Ye€pesoBa-
HUU 310X, B KOTOPHIX NPEOOMTARATNA PACTAKEHUA

1 CXKaThg KOpHL. Hepeaxo panee KOHCOMUAMPOBAH-
HbIE 00J1ACTH NOJBEPTAINUCH JECTPYKIITUU U BHOBB BO-
BJIEKAJIUCDH B F€OCUHKINHAIBHBIN Ipo1ecc. Pano niu
MO3HO T€OCUHKINHAIBHBIA PEXUM CMEHSICA OpO-
TEHHBIM. 34TEM HA MECTE MOABUKHBIX ITOACOB UIA UX
3HAYUTEJBHBIX IO IUIOMAAM Y4ACTKOB BO3HUKAIU
MoJsiofipie maaTdopmel. [1odTH TOBCEMECTHO 3TA
CTPOIHAA KapTHHA HAPYIIAJIaCh HEOTEHOBO-YETBEP-
TUYHBIM 3NUIIATPOPMEHHBIM OpOTeHE30M. W TONb-
KO B TUXOOKEAHCKOM MOACE 0 CETOJHAIIHETO JHSA
COXPAHUIUCH JTUHENHBIE 30Hbl BBICOKON IOABUKHO-
CTH 3€MHOM KOPBI, PACCMATPUBAEMBIE KAK COBPEMEH-
HBIE I€OCUHKJINHAJIbHBIE 06JACTH.

B 3aK11094€HUN HA OCHOBE aHAIN32 T€OJOIUYECKO-
IO CTPOEHUSA U 3IBOJIOLUU JPEBHUX MIATHOPM
U CKJIAYaThIX 0ACOB CeBepHOU EBpasuu caenaH Bbl-
BOJI O TOM, UTO BO3HUKHOBEHUE ITUX INIABHBIX THUIIOB
CTPYKTYP KOHTHHEHTOB NPOU3OHLIO OJHOBPEMEHHO
B Havase pudes, B pe3yabTraTe AeCTPYKIIUU APXEHCKO-
HWKHENPOTEPO30HCKON KOHCONMUAUPOBAHHON KOPHI.
KpynHe#mue, CpaBHUTEIBHO CJ1a60 mnepepadboTaH-
HBIE GJIOKH COXPAHUIUCH B BUJIE JPEBHUX IIAT(OPM,
a4 MHTEHCUBHO NEPEPAOOTAHHBIE YIYACTKU MEXY HU-
MU C(OPMHUPOBATU CIOKHOMOCTPOEHHBIE TTO/ABHAK-
HBIE T105ICA, B NIPE/IEAX KOTOPBIX OCTATKH APXEHCKO-
HIKHENPOTEPO30UCKOTO OCHOBAHUSA COXPAHUIHUCDH
B CPEJUHHBIX MACCUBAX U B 60JI€€ MENKUX 0OPA30Ba-
HUAX B AHTUKJIMHOPHBIX 30HAX. ['paHUIBI MEXKAY
JAPEBHUMHU IUTAT(MOPMAMU U IIOJBUKHBIMU TOSACAMHU
HE OCTABAJIMUCH IMOCTOSAHHBIMH, 4 U3MEHAIUCH MyTEM
epepaboOTKH KPAEBBIX YYACTKOB KPATOHOB U BKJIIO-
YEHUS UX B COCTAB MOJBMXHBIX MOSACOB. I[Ipu mocie-
JVIOIIEN 3BOJIOIUU JJPEBHUE IIAT(MOPMBL U CKJIA 4a-
TBIE MOACA UCIBITBIBAIN MPOLECCH PACTAXKEHUSA, CO-
MIPOBOXKAABIIETOCA PUPTOTEHEZOM U (POPMUPOBAHU-
€M NPOTuHOB PA3ZHOIO THUMA. PACTAKEHHUE YepeOBa-
JOCh CO CXATHEM H B3JBIMAHHEM, HpI/IBO/II/IBH_II/IMI/I
K BO3HUKHOBEHHIO HA/IBUTOB, TEKTOHUYECKUX ITOKPO-
BOB U CHUCTEM JIMHEHHBIX CKIa/JOK. CPaBHEHUE OJJHO-
BO3PACTHBIX (POPMAIIUH U CTPYKTYP B PA3HBIX 06J14C-
TAX MOKA3bIBAET, YTO JJAHHBIE MIPOIECCH MPOUCXOAH-
JIX TaM ITIOYTH OJJHOBPEMEHHO. DTO BBIPAXKAETCA B 06-
men Ui Ww1aTopM U CKIaAYaThIX 00JIACTEN TEKTO-
HUYECKON IMEPUOJUYHOCTHU. PazmMax BEPTUKAIbHBIX
JABIKEHUH, NMPUBOJUBIINX K (POPMUPOBAHUIO OCa-
JOUYHBIX O4aCCENHOB PA3HOTO POJA, ONPENEIAECTCH
MOIIHOCTBIO HAKOMUBIIUXCA OCAJKOB, 4 MACHITA0 IO-
PU3OHTAIbHBIX IBUKEHUN 6JIOKOB 3¢ MHOH KOPHBI (KK
MOKA3BIBAIOT PEKOHCTPYKI[MK) MOT JOCTUTATH He-
CKOJIBKUX JICCATKOB KHJIOMETPOB HAa JIDEBHUX ILIAT-
(opMax U COTEH KUJIOMETPOB B MOABMKHBIX MOACAX.
JpesHue mwiaT@opmel 06JaJAI0T OOMUMU YEPTAMU
CTPOEHUA U PA3BUTUA (BO3PACTOM (PYHJAMEHTA, Xa-
pakrepoM (popManuil ¥ OCOGEHHOCTAMU UX 34JI€Trd-
HUA), MO3BOJAIOIIUMHU OTHOCUTD UX K €JUHOI KaTe-
rOPUN TEKTOHUYECKUX CTPYKTYp. B TO ke Bpewms
B cTpoeHun BocrouHo-EBponeiickodt u CUOUPCKOU
m1aTMOPM €CTb MHOTIO CYIMECTBEHHBIX PA3JIUYUIL.
Ha nporskeHuu BCEl Ie0J0rudeckon ucropuun Cu-
6upckas maaTgopma OCTaBAIACh TEKTOHUYECKU 6O-
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JIe€ AKTUBHOM, YTO IPOABUIOCH, B YACTHOCTH, B OCO-
6EHHOCTAX MAarMaTU3Ma, Xapakrepe gedopManuil
1 J12K€ B COBPEMEHHOM penbede.

Cxnazpuarsie nosca CesepHolt EBpaszuu Takxe 06-
JAJAI0T OOMUMU YepTaMU (BBICOKOI TEKTOHUYECKON
AKTUBHOCTBIO, PE3KON AUPPEepeHIIUPOBAHHOCTHIO,
K4aK MPABUIO, UHTEHCUBHBIM MarMaTU3MOM, CIIEIU-
(puyecKuMHU TreosorundeckumMu dopmanuamu). Ho
KAXKJIBIM M3 HUX UMEET U CBOU COOCTBEHHBIE OCOOCH-
HOCTHM M HE NOXOX Ha jpyrue. Tak TUXOOKeaHCKuil
MOAC OTHOCUTCH K OKPAUHHO-MATEPUKOBBIM (TPAHU-
YUT C BINaAUMHON TUXOTo OKeaHa) U OOJaZACT ACUM-
METPUYHBIM B IIOIIEPEYHOM HANIPABJIEHUU CTPOECHU-
€M C OMOJIOXKEHUEM CKJIAJIATHIX CTPYKTYP B CTOPOHY
OKEaHa, 4 BCE JIPYTUE NO0SACA CYUTAIOTCS BHYTPpUMATE-
PUKOBBIMU UJIN MEXMATEPUKOBBIMU. CUMMETPUYHOE
CTPOEHHE C HAPAMUBAHUEM BO3PACTA CKIALYATHIX
06J1ACTEH OT OCEBOM YACTU K OKPaMHAM OCOOEHHO
APKO IPOABIEHO B YPAIO-MOHIOJIBCKOM IOSACE.

Kak oTMeuaeT aBTOp KHUTH, JAHHOE TOCOOHE 103~
BOJISIET TIOJIYYUTD JIUIIb CAMBIE OOIINE TIPEACTABICHUSA
O CTPOEHUU U UCTOPUU PA3BUTHSA IPEBHUX IIAT(HOPM
U IOABWKHBIX 1104CcOB CeBepHOU EBpasun. OHO U HA-
3BAHO «BBEIEHHMEM B PETMOHANBHYIO T'€OJOTHIO..>.
Jnsa npuobpereHus 60€e MOJHBIX 3HAHUI O I'€0JIO-
MU PETHOHOB HEOO6XOAMMO MONAYYATh JAHHBIE O KOH-

AcTtpoHommusna

KPETHBIX Pa3pe3ax 4exsua IardopM U T€OCUHKIN-
HaJIbHBIX KOMIUIEKCOB, 06 UX MOIIHOCTAX Y U3MEHYHU-
BOCTH, O HAJICOHTONOTUYECKUX OCTATKAX, IO3BOJIAIO-
IIUX YCTAHABIUBATD U YTOYHATb UX OTHOCUTEJIbHBIN
BO3PACT, O MAIMATUYECKUX (POPMALNAX U MECTOPOXK-
JIEHUAX MOJE3HBIX MCKOIAEMBIX, IPOCTPAHCTBEHHO
U T€HETUYECKU CBA3AHHBIX C TEMU WIN MHBIMH KOM-
IJIEKCAMU. DTU CBEJEHHU, KAK YK€ TOBOPUIOCH, MOXK-
HO IIOYEPIIHYTh B PAHEE ONYOIMKOBAHHBIX «OOJIbIINX>
Y4E€OHUKAX U B HAYYHOU NMEPUOJUKE.

Knura B.b.Kapaynosa HalmMcaHa B CAMBIX JIYYIIMX
TPAAUIIUAX PYCCKON I'€OJOTUUECKON MKOABL. OTpOM-
HBIU OIBIT ITOJIEBOM, AHAJIUTUYECKOUN U TIEJaroruyec-
KOH paboThl O3BONIHUI ABTOPY CO3/1ATh YETKO CTPYK-
TYPUPOBAHHBIA, EMKUH IO COAEPKAHUIO TPYJ, B KO-
TOPOM MATEPHUA U3JIOKEH OYCHD JOCTYIHO IS I10-
HUMaHUA. OT/EIBHO XOTENOCh OBl OTMETUTD OTJINY-
HOE NONMUIPAPUIECKOE KAUECTBO U3JAHUA.

KHura MOXKeT ObIThb MUCIOJb30BAHA B KAYECTBE
yuebHOr0 Moco6ms 10 pErnOHAALHOM reosoruu Poc-
CHU U GIMKHETO 3apy6exba. OHA OY/IE€T IIONIE3HA CTY-
JICHTAM BY30B M TEXHMKYMOB, ACIIMPAHTAM, I'€OJIO-
raM-IPAKTUKAM M BCEM HHTEPECYIOUUMCSA €CTECT-
BEHHBIMUA HAYKAMU YHUTATENAM, KEJAIOMUM PACIIU-
PUTH U YKPENUTb CBOU MO3HAHUA O T€OJOIUYECKOM
crpoennn CesepHo# EBpasuu.m

M.A.Mapos. KOCMOC. OT COJJHEYHOM CUCTEMBI BIJIVBb BCEJJEHHOW. M.: ®usmataut, 2016. 532c.

- KOCMOC

" Ot Co/HeuHO cHcTeMBI 3
Al 4

Bry6b BcesleHHOM

'M.'_Fl. Mapos

CHUCTEMATU3UPOBAHBL U OOOOMEHBI PE3YNBTATHI KOCMHUYECKUX HCCIIE-
JJOBAHUH, HAKOIIJIEHHBIE CO BDEMEHHU 3aIyCKA IEPBOTO UCKYCCTBEHHO-
ro cnyTHuKa 3emau. CAENaHo 3TO B IOCTYIIHOU (POPME, HO NIPU COHIIIO-
JIEHUU HACTOANIETO HAYYHOT'O MOJAXO0/A K Imojade Marepuana. 11 rias
KHUI'M MOXXHO OOBEIMHUTD B TPU 4aCTU. B nepsBoit (r71aBel 1-5) npej-
crapieHa uH@opmanuga o COMHEYHOH cUcTeMe. XapaKTEPU3YIOTCS
CBOMCTBA IUIAHET 3€MHON I'PYIIIbI, UX BHYTPEHHEE CTPOEHUE U dTMO-
cdepa, CONOCTABIAIOTCA HCTOPUHM UX (POPMUPOBAHUA. PACCKa3bIBAET-
Cd O IIAHETAX-TUI'AaHTAX, UX BHYTPEHHEM CTPOECHMHU, ATMOCHEPHBIX
LU/IpKyJIF[L[I/If{X u (IDI/ISI/I‘—ICCKI/IX YCIOBUAX HAd UX MHOI'OYMNCJIICHHBIX CITYT-
HUKaX. [71aBa, nocssmenHas COJIHILY, 3aBEPUIAET IIEPBYIO YACTh KHUTH.
Bo BTOpOI (r1aBel 6—9) pacCMOTPEHBI POOIEMBl (PUUKHU 3BE3]], UX
POXAEHUA U IBOJIIOLINY, 4 TAKKE MO3AHUX U 3AKIIOYUTEIbHBIX CTAJUN
3BE3JHOU KMU3HU (I'UT'AHTHI, CBEPXTUT'AHTHI, O€JIbI€ KAPIUKH, HEUTPOH-
HbBI€ 3BE3/Ibl U YEPHBIE ABIPHI). YIEJIEHO BHUMAHUE OTKPBITHIO K30IIa-
HET, KOTOPBIE IO MACCE U Pa3MeEPAM NOAOOHBI 3EMJIE U PACIIOIOKEHEI
B IIpeJelaxX TaK Ha3bIBACMOM 30HBI OOUTAHUA. 3aBEpLIACT BTOPYIO
4aCTb I1aBa, MOCBAMIEHHAA NPOOJeMaM AaCTPOOUOIOTUH, 3APOXKICHUIO
1 PA3BUTHUIO KU3HU. B Tperneit yactu (rnasbl 10 1 11) npuBeeHbl JaH-
HbI€ O BCEleHHO!, ONMNCAHBI €€ CTPYKTYPHBIC 3JIEMEHTHI (TaJIAKTHUKH,
CKOIUIEHUA TaJIAKTUK, CBEPXCKOIIEHUS, TEMHAA MATEPHUA) U UX B3AU-
MOZENCTBUA. PacCKa3bIiBa€TCsa O NPOOIEMAX KOCMOJIOIUH — O pa3bera-
HUU I'aJAKTHK, O BOJBIIOM B3PBIBE, O PEJUKTOBOM H3JIy4YEHUU, O TEM-
HOM 3HEpruu, 06 yCKOPEHHOM paCIIMPEHUU BCeneHHOM.
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C.B.HayroasHusix. [TAJJEOHTOJIOTUS KPACHOY®UMCKA. M.: Megua-I'panj, 2016. 72 c.

VIMEHHO B IpeAropbax Ypana, B OKPECTHOCTAX I.KpacHoy(uMcKa, B Ha-
yayie XX B. ObUIM C/J€/IaHbI IIEPBBIE BAKHBIE AU B MU3YYEHUH IIEPMCKO-
I'o IIepro/a Majneo30UcKoi 3pol. B Kpacnoypumckom p-ne CBepioB-
CKOU 06JI. pACIOJIOXKEHBI MHTEPECHEHUIINE I'€OJOTUYECKUE OOBEKTHI,
KOTOPBIE COJEPKAT OOraThle U Pa3HOOOPA3HBIE KOMIIECKCH MCKOIAE-
MBIX OCTATKOB BBIMEPILIUX OPTraHU3MOB. B KHUI€ MOAPOOHO paccMOTpeE-
Hbl caenyomue paspespl: CoboneBckui kapbep, Kpacnoydumckue
Knrouynkn, ATaMaHOBCKaa ropa, PaxmMaHrynoBo, AJIEKCAHJPOBCKOE,
310p34 ¥ TonnaTuTOBLINA OBpar. s Kak/Jjoro paspes3a IpUBeJJeHbl CBe-
JIEHUS O €r0 I'eorparuyueCcKOM IOJOKEHUN U CTPATUIPAPUIECKON Xa-
PAKTEPUCTUKE, A TAKKE O COCTABE BCTPEUAIOMINXCSA B HEM IIPEACTABUTE-
JIelt ucKomaeMou payHbl U (Popbl. PacckazaHo 06 yCIOBUAX CYIIECTBO-
BAHUA JIPEBHUX OPI'dHU3MOB, )KUBIIMX HA JAHHON TEPPUTOPHUU B PAH-
HEINEPMCYIO 310Xy, YurarenaM OyayT MHTEPECHBI TPU MaJIE€OHTONOIH-
YECKHUX 3CCE, MOCBAMIEHHBIE IEPMCKOU aKyJIOMOAOOHON PbIOE I'€IUKO-
IIPUOHY, UMEBUIEN HEOOBIKHOBEHHYIO CUM(HU3HYIO 3yOHYIO CIIUPAJIb,
IICUTMOMUIUIYMY — IPEIKY PEIUKTOBOIO PACTEHUSA F'HHKIO U y(haAeH] -
POHY — PAHHENEPMCKOMY INIAYHOBHUJHOMY PACTEHHUIO, Y KOTOPOTO Ha
KOp€ OGbIM BEPETEHOBUAHBIE JTUCTOBBIE MOAYIIKHU C JIMHHBIMH, CJIETKA
U30THYTBIMHU nuler@amu. KHUra 60rato MaIOCTPUPOBAHA KAK (POTO-
rpausaMHU, TAK U PUCYHKAMHU OKAMEHEIOCTEN U BBIIIOJHEHHBIMU ABTO-
POM PEKOHCTPYKIIUSAMU BBIMEPIIUX OPIaHU3MOB.
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B cnegyowem Homepe

Kurenam Esponel u CeBepHON AMEPHUKH TPYAHO Ce€6GE MPEACTABUTDH, YTO BCETO
200-14 TpIC. 1ET HA3a/ (C F€OJOIMYECKON TOYKHU 3PEHUSA — COBCEM HEJABHO) MOII-
HBIE JIETHUKOBBIE MUTHI, OJOOHBIE AaHTAPKTUYECKUM, HEOJJTHOKPATHO OKPBIBAIHN OT-
poMmHBIE TeppUTOPpUU. OTAEIBHBIE JONACTU JEAHUKOBBIX MOKPOBOB CIIYCKAJIUCH
B Bocrounoi Espone o 49° c.mr., a B CeBepHont Amepuke 10 38° c.ar. Ha mecte MocCk-
BBl MUJIX YUKATO PACIONATAINACH JIEAHUKHA TOMIMUHOM 1O 1-3 KM. HEyIuBUTENBHO, YTO
B cepegune XIX B. OTKPBITHE CIEJOB 3TUX OJEJEHEHNU, OTHOCUBIINXCA K TO3HEYET-
BEPTUYHOM 3MOXE U KO BPEMEHHU IMOSIBICHUS COBPEMEHHOI'O YEIOBEKA, CTAIO OOJIb-
IMOY HAYYHOU ceHcanuen. Bo BTopoit nonosune XIX 8., B XX 1 XXI BB. 6bUIH OOHAPY-
JKEHBI CJIE/Ibl CYMECTBEHHO 60JI€E APEBHUX OJIEAECHEHUI: TO3AHENANE030UCKUX (HBI-
HE JATUPOBAHHLIX B UHTEPBase 300—-250 MIH €T Ha3ax), JOKeMOpunckux (750-550
u 2400-2200 MJIH €T HA3aM), 4 3A4TEM M CAMBIX APEBHUX — II03JHEAPXENUCKUX (OKO-
710 2900 myH neT Ha3ag). [IpUYUHEL, XAPAKTED U MOCIEACTBUA OJIEICHEHNH HBIHE CTa-
JIA TIONYJIAPHBIM IIPEJAMETOM HAYYHBIX JUCKYCCUI U IPOTHO30B.

H.M.Yymaxkos. OJIEJEHEHWA 3EMJIN






