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YJIbTPaKBaHTOBOM oOnactu (44>>k T), Torna kak n10

ynbTpakBanToBoro npezena (fia, >> K1) nepece-

JIETCS TUIIb YacTh SJEKTPOHOB. [lockonbKy 2HEp-
rusl HIDKHEW moA30Hbl Jlangay onpenensercs cooT-

HOLIICHUEM & ===l , TO B pE3YJIbTATC CPABHCHUA
2 c

3HAYEHHE YHEPTUH JIOJIHH I-U U J-ii B KBAHTYIOIINX
MAarHUTHBIX MOJISX MOJyYHM, YTO SHEPTreTUUCCKHU
3a30p MKy HHKalIMMHU non3oHaMu Jlannay npu
H=350k3, c yyerom 3HaueHUI 3PPEKTHBIX Macc,
MPUBEICHHBIX BBIIIE, COCTaBIsIeT 7 M3B.

OTH SKCTIEpUMEHTAIbHBIC PE3ybTATHI, TOTY4eH-
HbIE B KDEMHUU N-THIA, HATJIJHO AEMOHCTPUPYET
JIOCTOBEPHOCTH MEXaHU3Ma OTPULATEFHOrO MarHuU-
TOCOTIPOTHUBIICHHS, 00YCIIOBIEHHOTO, IEHCTBUTEIb-
HO, EPEKaYKOl HOCUTENEH TOKa MEXIY JOJTHHAMHU
30HBI MTPOBOJMMOCTH, CMELIAIOIIUMUCA 110 MIKaje
9HEPTUU B KBAHTYIOIIEM MarHUTHOM T10JI€ C Pa3HOM
«CKOPOCTBIOY.

OTmeTnM, 4TO € MOMOILBIO OAHOOCHO! yIIPYTron
nedopMany SHEPreTuYecKuii 3a30p MEXAY AOJIU-
HaMH MOXXHO M3MEHATH B 0oJjiee IMPOKUX Mpere-
Jax, 4YeM 3TO JOCTUTaeTcs B KBAHTYIOIIUX ITOJAX
HEoOXOAMMON HANpPSHKEHHOCTH U, TEM caMbIM, yoe-
JIUTHCS B JOCTOBEPHOCTH TOM MHTEPIPETAllNN Ha-
OJIro/IaBILIErOCs OTPULATENILHOTO MArHUTOCOPOTHB-
JeHus KpeMHus N-tuna npu ouneHtaruu J||H||[110].

Pe3ynbTaThl TAKUX 3KCIIEPUMEHTOB IPUBOIATCS
B JIPYTO# cTaThe.
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Pe3ome

Makanaga N-THIITI KPEMHUMIH MATHUTTIK KeJeprici anek-
TPOHJIAP KOHIEHTPAIMSICH N, = 3,1410% cm® kpucranpapna
77,4-300 K TemmepaTypanap apalblFbIHIAFEl 3epTTEyaep O0¥-
BIHIIIA AJIGIHFaH TOKIPUOENiK HoTHIKeNIEp CM ™ KenTipinesi. Diek-
TPOHIApJbIH aJKalTap apajapblHja KaiTa TapalyblHa
HeTi3[elreH KyMa MAarHUTTIK Kegepri Gaiikanusi. Toxipuberik
KOPBITBIHIBLIAP/IbI KOJIAHBICTAFbI TEOPUSIIAPMEH CaJIBICThIP-
FaHJ1a, CaH JKoHe cara OOMbIHIIA KAKCHI COKecTiK 6ap exeHi
aubikTangel. H = 350 k3 Gonranna, JlanaayablH €H TOMEHTI
alfiMaKTapbl aCTHIH/AFBl aPAJIBIKTAFbl YHEPreTUKAIBIK CAHbLIAY
7 MdB Kypaiisl.

Summary

The article bears the results of analysis of n-type silicon
magnetoresistance with the concentration of electrons being
n = 3,1410% cm? 77,4-300 K temperature range. Negative
longitudinal magentoresistance caused by redistribution of
electrons between the valleys was witnessed. Experimental
results have a good match with existing theories and both good
qualitative and quantitative matches were seen. With H = 350 kE
an energetic clearance between the lowest Landau subzones
makes 7 meV.
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BJUAHUE 'EPBUIINI0B
HA NIOYBEHHBIE MUKPOOPI"'AHU3MbI B1OJIb P. KEJIEC

Hayxkoii HakomieH OoJibIIoi MaTepual, Xapak-
TEPU3YIOIINI OCHOBHBIE TPYIIBI MECTULHIOB IO
BCeM acrekTaM. B mponecce Murpanuu mno tpogu-
YECKUM ILIETISIM IECTHIH B! TOIBEPTatOTCs pa3Ho00-
pa3HBIM BO3/ICHCTBHAM, B PE3YNbTATE YETO, BCTYNas
B MeTaboImM3M, MOryT o0pa3oBaTh BellecTBa Oomee
TOKCHUYHBIE, YeM UcXoaHble. OcOOeHHO OrnacHa MUT-
parysi IECTULMIOB B YCIOBHAX BOJHOM 3pO3UH I1OUB,

TaK Kak OOJIbLIOE X KOJTMYECTBO YHOCHTCS TOBEPX-
HOCTHBIM CTOKOM WJIM COPOCHBIMH BOJAMH I1OCIIE
TIOJIBA CEIbCKOX03HCTBEHHBIX KYJIBTYP.

B cpennem Teuenuu p. Kenec, rue nposoautcst
OpOLICHHE IMIIOJOHOCALIETO BUHOIPala U APYTUX
IUIOJOBBIX KyJIBTYp HAaMH M3y4€HO BIUSHHE Tn(o-
cara, Belmnapa, kacopaHa u mpedukca Ha MUKpoopra-
HHU3MBI, y4aCTBYIOLIMX B PEBPALLCHHUAX COSMHEHUM
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a30Ta ¥ yriaepoja JyroBo-00J0THOH MOYBEI: aMMO-
HUULIUpPYIOLIHE, HUTPUPUIHUPYIOIINE, ASHUTPU-
¢unupyromue, az3oTrodakTep, MAaCISIHOKUCIBIE U
KJIETYaTKOpa3pyIIaloue OaKTepuu.

O06pa3sis! uccneayeMol MOYBbl OTOMPAIH B TPH
cpoka uepe3 15, 45 u 155 gneii nociie BHeceHUs, ¢
riryounsl 0-20 u 20-40 cM. Yder 4yicIeHHOCTH BbI-
HIeyKa3aHHBIX TPYII MHKPOOPTaHU3MOB MPOBO-
IUIH B JIeHb B3STHS 00pa3umoB OOLIETIPHHSTHIM
METOJIOM Hpe/eNIbHBIX Pa3BeNeHH Ha JIEKTUBHBIX
MUTATENbHBIX Cpeaax.

KonnyecTBO MUKpPOOPTaHU3MOB MEPECUUTHI-
Banu Ha 1 r cyxoro oOpasua mouBbl. BrnaxHOCTB
MOYBBI ONPEAENsUIN yTeM JIOBEJCHUSI HABECKHU JI0
MOCTOSTHHOTO Beca.

MuxkpoOuonoruueckue ucciaeoBaHus MoKa3a-
JI¥, 4TO BHECEHHUE repONIHI0B — Iudocat, Benmap,
KacopaH 1 Ipe(HKC OKa3bIBAIOT pa3HOE BIMSHUE HA
MOYBEHHbIE MUKPOOPTaHU3MBI.

I'madocar B mo3ax 4 u 6 Kr/ra 3aMETHOrO OTpU-
LATETFHOT0 BO3JCHCTBHS HA TOYBEHHBIE MHUKPOOP-
TaHU3MBbl HE OKa3biBaji. M3MeHeHHs 4HCIEHHOCTH
n3ydaeMbIX (PU3HOIOrHIECKUX IPYII OAKTEPHi IPH
BHECEHUH B IIOYBY 3TOr0 repOMIIMAa HOCHIIM, Kak
MPABUJIIO, MOJOKHUTEIBbHBINA XapakTep. ITO CBA3aHO,
MO-BUIUMOMY, C 00OTaleHueM MOYBbI OpraHuvec-
KMMH BELIECTBAMHU 32 CUET MOTUOIINX COPHSKOB.
Tak yHMCIIEHHOCTh aMMOHU(PHUKATOPOB Yepe3
45 nHel mocie BHECEHUs YBETHYMIIACKH OoJiee, 4eM
B 3 pasa Mo CpaBHEHHUIO C KOHTPOJIEM (B KOHTpOJIE —
1530 TteIc/T, B BapuanTe ¢ raudocatom -5150 Teic/T
B cioe 0-20 cm. u 830 Thic. m 1300 ThIC/T Cyxoit
ITOYBEI COOTBETCTBEHHO B cioe — 20-40 cm). Cre-
IyeT OTMETUTh, YTO HaOII0Aanuch N3MEHEHHSI HE
TOJIBKO B YMCJICHHOCTH aMMOHO(DHIUPYIOIHNX Oak-
TEpHi, HO U B KAUeCTBEHHOM X cocTtase. 1o riu-
¢docaty oOHapyXHJI0Ch OOJbIIEE COAEPKAHUE TH-
MUYHBIX OaKTepHabHBIX (POPM aMMOHU(UKATOPOB.
B KOHTpOJIBHOM ke OYBE JOMUHUPOBAIN OaLmI-
nsipHble. M3BECTHO, YTO B MpOLECCE Pa3IOKCHHUS
a30TOCOMEPIKAIINX OPraHuYeCKUX BemecTB (Oe-
KOB, MENTH/I0B, AMHHOKHUCJIIOT U JIP.) aKTHBHOE y4a-
CTHE KpoMe OaKTeprii NPUHUMAaIOT MUKPOCKOITHYEc-
kue rpulbl. Cyns MO AaHHBIM MEPBOrO U BTOPOrO
CpOKa aHaJIM30B, TP BHECEHUHU T'epOHUIINIOB CO3/1a-
BAJIUCh OJIArONPUSATHBIE YCIIOBUS IS Pa3BUTHS TPH-
00B. Tak, B KOHTPOJIBHBIX 00pa3lax uX 3HAYNTEIb-
HO MEHBIIIE, YeM B MMoyBax 1o rimdocaty. B ocen-
HUX 00pasiiax 3aMeTHOI0 Pa3JInyus B COIEPKaHHN
rpubOB HE OOHAPYKUBAIIOCH.

Benmap oka3eiBas HamOoiblee yrHeTaromee
JefiCTBHE Ha ONMCAHHYIO TPYIITY B repBbIe 15 nHei
nocyie BHeceHus1. bosee BbIpakeHHOE CHUKEHUE YHC-
JICHHOCTH aMMOHH(HKATOPOB 110 Bemmnapy HalIo1a-
JIOCh B TPETH CPOK aHanm3a. Tak, B KOHTPOIBHBIX
0o0pasmax B 3TO BpeMst MX BBISIBIIEHO 83 ThIC/T TIOYBHI
(ropmsont 0-20 cm), a 1o repourmay 390 Thic.

JlaHHBIC aHAIHM30B CBUIETEIBCTBYIOT, YTO BEN-
map He yraeraj pa3BuTue rpu0oB B niepBhie 45 naei
nocie BHeceHus. B oOpasmax, oToOpaHHBIX OCEHBIO,
OTMEYaJIoCh YMEHbBIICHHE NX YHCICHHOCTH O CpaB-
HEHUIO C KOHTPOJIEM.

HurtpudukaTopsl BHIIONHSIIOT B TIOYBE BECbMa
Ba)KHBIH TPOLIECC OKHCIICHHS aMMUaKa, oopasyrole-
T'0 B pe3y/IbTaTe aMMOHH(HKALINH. JTa TPYIIa MUK-
POOPTaHNU3MOB, XOTSI 1 OTHOCUTCS K ayTOTPO(QHBIM
OakTepHsM, OOBIYHO JTyUIlle pa3BUBACTCS B TOYBAX,
OoraThIX OpraHWYeCKMMH ocTaTkami. [lo Hammm
HaOIrONeHUSIM, 00OranieHne OYB OCTaTKaMH COp-
HSIKOB, KOTOPBIE TIOTHOIHN B pe3yibTaTe 00padoTKu
repOMIMAaMH, TIPUBOAMIIO K YBEITHYECHHUIO KOJINYE-
cTBa HUTpouKaTopoB. Ciemyer OTMETUTh OCOOEH-
HO CHJIBHOE ITOJIOKUTENIBHOE BIUSAHUE 00paOOTKH B
cioe 0-20 cM, re YHCIEHHOCTh HUTPU(PUKATOPOB
Obu1a B 4-7 pa3 Oomnblie, 4eM B KOHTPOIIE.

B BapmanTax rmudocar+Benmap 3TOH TPYIIBI
MHUKPOOPTaHU3MOB OBLIIO TaKXKe OOJIBIIe, YeM B KOH-
Tpone. Benmap cHI>kanl 9uciIeHHOCTh OakTepwii B
nepBeie 15 nmHeit mociie BHeceHus. B nanpHelem
pa3BUTHE HUTPH(UKATOPOB KaK B KOHTPOIBHBIX, TAK
U B BapUaHTeE C BEJIMApOM ObUIO CXOIHBIM.

Jerutpudukatopsl — 3T0 OoNbIIast U pa3HO-
oOpasHas Tpyrna OaKTepuii, kKoTopas 00JIaiaer cro-
COOHOCTBIO peTyIIIPOBATh TOYBEHHBIE HUTPATHI JI0
CBOOOTHOTO MOJIEKYIISIPHOTO a30Ta. JTa TPYIIa MUK-
POOpPraHN3MOB OKa3ajach HanOoiee YyBCTBUTEIb-
HOU K ridocary, ocobeHHo B cioe 20-40 cm. B nep-
BBII CPOK aHaJIM3a HaOJI0JaJIOCh CHIYKEHHE UX YHC-
JICHHOCTH TI0 CPaBHEHHIO C KOHTpoJeM B 2-2,5 pasa.
OnHako, Ipu BTOPOM CpOKE y4eTa, depe3 45 mHei
10CIIe BHECEHHSI, HAOTIOAAJIOCh YBEIMUCHHUE UX YHC-
JICHHOCTH, ¥ JAKE CTUMYJIMPYIOIIee BINSHUE B BapH-
aHTax ¢ rmudocarom u raudocat+sennap. OceHbro
BBISIBJICHO YBEIINYEHNE COZICP KaHUs ICHUTPUPUKa-
TOPOB B TMOYBaX, 00OpaOOTaHHBIX TepOUIUAAMHA U
CPaBHHTENHFHO PaBHOMEPHBIM pacHpeeieHueM Oax-
Tepuil Mo mpo o o4 J0 rryouHs! 40 cM.

Benmap He BbI3BaJ 3aMETHOTO M3MEHEHHS KOJIH-
4ecTBa JEHUTPH(PHUKATOPOB 110 CPABHEHHIO C COOT-
BETCTBYIONUM KOHTpoJeM. CBOOOIHOXHBYIIIHI
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a30ToUKCaTOp a30TO0AKTEP 3aMETHO HE pearupoBal
Ha 00paboTKy Mo4B repOMIMIaMu HU uepe3 15 nuei,
HU depe3 45 nHeii nocne BHecenus. OAHAKO, B Tpe-
THH CPOK aHAIN3a B BEPXHEM CJI0€ 10 Iudocaty
6 Kr/ra ero ObUIO MEHBIIIE, YEM B KOHTPOJIE.

MacnsiHokucble OaKTepUH B IOYBE Y4aCTBYIOT
B Pa3JI0KEHHUH JIETKOAOCTYITHBIX YTIEPOI0COAEpHKa-
IIMX BEIIECTB PACTUTEIBHBIX OCTaTKOB. OOorarmie-
HUE [T0YB PACTUTEIBHBIMU OCTATKAMH B BU/IE TOTUO-
LIMX COPHSIKOB MPUBOAUT K YBETTMYEHHUIO KOTMYECTBA
3THX OaKTEPHH.

Hawnbomnee BeipaskeH Takoii 3ext no rmmdocaty
u B TedeHue 45 aHeil no Benmapy. B koHue Bererauum
3aMETHBIX OTKIIOHEHHH YUCIIEHHOCTH 3TUX OaKTepuii B
BapHaHTax ¢ repOUINAAMU U KOHTPOJIEM HE OTMEUEHO.

Kneruyarkopaspymatomme a3poOHbie OaKTepun
BECbMa HEMHOT'OYHCIICHHBI B HCCIIEAYEMBIX MIOUBAX.
OHu 0o0HapyXMBAJTUCh JHUIIb JIECATKAMH KJIETOK
B 1 r mouBsl. BHeceHue B MouBy repOMIMIIOB CTHU-
MYJHPOBAJIO Pa3MHOKEHHE 3TUX OaKTepuii, 1 3amer-
HOT'0 OTPHULIATENILHOTO BO3/IEHCTBUS TepOMIIMIIOB HA
yKa3zaHHbIE OaKTEPUH HE YCTaHOBJICHO.

Ha ocHOBaHMM BBIIEH3TIOKEHHBIX PE3YIbTATOB
MHUKPOOHOIOrMYECKUX HCCIIEIOBaHUH CIeayeT 3aK-
JIIOYUTD, YTO Bemap B 03e 1,5 Kr Ha ra oka3bIBaj
yrHerarouiee JeicTBie Ha HEKOTOpPbIE MOYBEHHBIE
OakTepud (aMMOHH(HUKATOPBI, HUTPUPHUKATOPBI).
Taxoit 3¢ ekt repburia He MPOJOIKUTENEH U OT-
Meyalics B riepBbie 15 nueit nocne BHecenns. Hemoc-

peacTBeHHOE BiMsiHUE T docaTa B 103aX 4 1 6 kr/ra
Ha YYUTBIBAEMBIE IPYIIIHI MUKPOOPIaHH3MOB HOCHJIO,
KaK TpaBHJIO, MOJIOKUTENbHBINA XapakTtep. Kacopon
u npedukc B 103ax S5 Kr/ra OKa3pIBaIM PasIdidaHOE
BJIMSTHUE Ha TOYBEHHBIE MUKpOOpraHu3Mmel. [Ipedukce
B TiepBble 15 nHel mocie 06paboTKy yrHeTal pa3Bu-
THe aMMoHH(uKaTopoB. Yepes 45 aHeil ux oOHapy-
JKUBAJIOCH OOJIbIIIE, YEM B KOHTPOJIE, a B KOHIIE Bere-
TaIlMM UX YUCICHHOCTh ObLIa Ha YPOBHE KOHTPOJIA.

PesynbraTel aHanu3a mokasald, YTO OCTATKH
Bemnapa u riudocara, uepe3 8 MecseB nociie BHe-
CEHHUS B UCCIIEyEeMbIX OpPOIIAEMBIX [TI0YBAX, OTCYT-
CTBYIOT M3-32 BBIHOCA UX COPOCHBIMU BOJAMH B I1€-
PHOJI BEreTaIl[HOHHOTO MOJIKBA.
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BHEHIHEITOJIMTUYECKOE COTPYJIHUYECTBO
PECITYBJINKHU KASAXCTAH C MEXAYHAPOJIHBIMH
OPTAHMUBALMUAMMU: BOEHHO-IIOJIUTUYECKHUE
N TEOHOJMTUYECKHUE ACIIEKTbBI

IMonuTonoruyeckoe uccienoBaHue HaKToOpoB co-
TpynHudectBa Pecriybnuku Kazaxcran ¢ MmexayHa-
POAHBIMU OpraHM3aLUSIMI HEBO3MOXKHO 0€3 BHUMa-
HUS K BOCHHO-TIOJIUTUYECKUM U TEOMOIUTHIECKIUM
acreKkTaM IMHaMHKH B3auMOOoTHomeHnH. Kak 0b110
ormeueHo [Tocnanusx [Ipesunenta PK H. A. Hazap-
0aeBa UMEHHO BOEHHO-TIOJMTHYeCKHe (aKTOPbI

SIBIITFOTCS OCHOBOM coTpynHudecTBa Kazaxcrana ¢
HATO, OBCE, OJKBb, IIOC, CBMJIA.

MoxHO HanoMHUTb, uTo B [locnanuu [Ipe3unen-
Ta Kazaxcrana «HoBbiii KazaxcTtan B HOBOM MUpe»
COJIEPKUTCS CTPATErvsi COBPEMEHHOM BHEITHEH T10-
mutrky KazaxcraHna 1o OTHOIIGHHIO K HHOCTPaHHBIM
rocyapcTBaM M MEXIYHAPOIHBIM OpPTaHU3AIIASIM ™.
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