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The work is devoted to the development of methods for determining the actual soil fertility by
geophysical methods using the example of agricultural areas in the Novosibirsk region. It is estab-
lished that in places with low harvest the magnitude of the modulus of the anomalous total magnetic
field decreases. It is assumed that the increased amplitude of the GPR signal reflects the enlarged
content of organic matter in the soil. It is concluded that geophysical methods make it possible to
improve the quality of assessing the fertility of the territory in comparison with the pointwise test-
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Beeoenue

HoBocubupckass o0nactb sBIAETCS KPYNHEHIIMM MPOU3BOIUTENEM CEIbX03-
npoaykiuu B P®, obnanaer oOMMPHON TIIOMIA/IbI0 MAXOTHBIX YrOAUN U OOIBIION
J0JIel HacelaeHusl 00JacTH, 3aHATOTO B CEIbCKOM X03siiicTBe. OAHAKO YypOKalHOCTh
KyJIbTYp OCTaeTCs BeCbMa HHM3KOM, M BBICOKME MOKAa3aTeNu YPOKaWHOCTH JIOCTHUTIa-
FOTCS 33 CUET OOJIBIINX MOCEBHBIX TUIOLIAICH.

OnHoit U3 TJIaBHBIX TPUYUH HU3KOU ypoxaitHOCTH (Y) SIBJISIETCS UCTOIIICHUE €C-
TECTBEHHOI'O IUIOJOPOJIMA MOYB B PE3ysibTaTe MX JJIUTEIBHOIO CEIbCKOXO03iCTBEH-
HOT'O MCIIOJIb30BaHUSI MIPU HEIOCTATOYHOM NMPUMEHEHUU ynoOpenuii. B nanbHeiinem
noJJiepKaHue ypOBHS MPOAYKTUBHOCTH KYJBTYp Jlak€ Ha MPEKHEM YPOBHE HEBO3-
MOXHO 0€3 BHECEHHUs] 00OCHOBAHHBIX 103 yAOOpeHUU (pacCUMTAaHHBIX Ha OCHOBE
(daKkTHUeCKUX BEJIMYMH COZAEpKaHUs JIEMEHTOB MUTaHUsA B MouBe). Benencreue ec-
TECTBEHHOW F€TEPOre€HHOCTH TOYBEHHOT'O MIOKPOBA, KOPPEKTHOE OMNPEIETIEHHUE 3araca
MATATEJIbHBIX 3JIEMEHTOB B MOYBE, JaX€ B Mpejieslax OJAHOr0 MOJisl, IPEeACTaBIsAETC
HENPOCTOM 3a/1auei.

B cooTBeTCTBUU ¢ ACUCTBYIOIIMMHU PEKOMEHIAIMAMU IO 0TOOPY 00pas3IoB mpu
arpoxumuueckom obcienoBanauu [['OCT 28168-89, Meroauueckue..., 2003], peko-
MeHJyeTcst oTOUpaTh | cMelmaHHbIi 00pasel] ¢ 0JTHOTO JIEMEHTAPHOTO yJacTKa Ipsi-
MOYTOJIBHON (OPMBI TUIOMIAJBI0, COCTABIISAIOIICH, HAMpPHUMEp, JJIS CTEIHON 30HBI
40 ra, a qs necoctenHoit — 20 ra. Takum oOpazom, oTOOp 00pa3LoB TpeOyeT 00Jb-
1I0r0 KOJIMYECTBA BPEMEHH, a Pe3y/bTaThl MOYBEHHOIO aHAJIM3a HE AT JOCTaTOY-
HOT'O IIPEJICTABIICHUSA O TUIOAOPOJIUH TEPPUTOPHUHU.

OCHOBHOM 11€JIbI0 HAIIUX MCCJEAOBAaHUN OBLI MOMCK B3aUMOCBSI3U MEXK]Y ILIO-
nopoaueMm noyB HCO u ux reodusnueckumu xapakrepuctukamu — YOC, Au3IIEK-
TpUYecKasi IPOHUIIAEMOCTb, MarHUTHAs BOCIIPUUMYUBOCTb. MUPOBOI1 OMBIT MOCIIE-
HUX JIECATUIICTUHN TIOKa3bIiBaeT A(h(HEKTUBHOCTh MPUMEHEHHS] MAarHUTOMETPUH U T€O-
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paguoNIOKalvy JJIsl pEUIEHU 3a/1a4 TOYBEHHOTO KapTtupoBaHus [Boponun 2015; 30-
norasi, Kanumesa, Xmenenckoii, 2004; Algeo et al., 2016; Allred et al., 2008; Mathe,
Leveque, 2003; Menshov, 2016; Rogers et al. 2009; Shi, Cioppa, 2006].

B kadecTtBe 3amaum BBICTynuiIa OTpabOTKAa METOAWKH OICHKH, YUUTHIBAIOIICH
€CTECTBEHHYIO MPOCTPAHCTBEHHYIO HEOJHOPOJHOCTh CBOMCTB IMOYB HAa OCHOBE KOM-
MJIEKCHBIX reodu3nueckux wuccienoBanuii. B mpeaemax HoBocubupckoii oOmactu
HaMy ObUTO BHIOPAHO JIBa TECTOBBIX MOJUTOHA HA TEPPUTOPHUIX C KOHTPACTHO PA3IIH-
YaIOIMMUMUCS CBOMCTBAMU TMOYB M YpOKallHOCTHIO. Ha BBIOpaHHBIX ydacTkax ObLia
MpOBEJIEHa MAarHUTHas, reopaJNOJOKAIIMOHHAs CheMKa M 30HIUPOBAHUE METOI0M
anexktporomorpadun (I3T). Tam ke Obula 3a70KeHa CEpUsi MOYBEHHBIX Pa3pe30B
Y TIPUKOIIOK, MPOBEJACHO OMUCaHUE MOP(POJIOrMIECKUX MPU3HAKOB MOYB, YCTAaHOBJIE-
Ha UX KJIacCU(PUKAUUOHHAS MPUHAJICKHOCTD, OMpeesieHbl 0a30BbIe CBOMCTBA MOYB,
XapaKTEePU3YIOIIUE UX TUIOJ0POIHE.

VYuactku uccienoBannii pacnosioxensl B KonbiBanckom paiione HCO Ha mossix
xo3siictBa OO0 «CokosioBO». [ToUBEeHHBIN MOKPOB ATUX MOJIEH MPEACTABIICH HIUPO-
KO pacnpoctpaHeHHbIMH B HoBoCcHOUpCKoil 06macTu (1 B 11€J10M B JIeCOCTENH 3amna/-
HOIl CubupHu) MoYBaMu — arpo4epHO3EMaMH CPEAHEBBINICTOUYECHHBIMU TSKEIOCYTIIH-
uHCThIMH. J1yist BeIOpaHHbIX 1osiet Ne 6 u Ne 14 B pacnopsikeHUM UMENTUCh KapThl
YpOXKANHOCTH (TOTYUYEHHBIE C TTOMOIIBIO TATYNKOB HEMPEPHIBHOTO yUeTa ypOxKaiHO-
CTH, YCTAaHOBJICHHBIX Ha kombOaitHax John Deere), mocTpoeHHbIE C MOMOIIBIO TPO-
rpamMMmbl Apex.

Memoovt u mamepuavl

N3ydaemas o0nacTb B 000MX Cilydasx MPEACTABIISAET COOON MPSIMOYTOJIIBHUK CO
ctopoHamMu 40 M u 250 M. Ha ocHOBaHMM KapT ypoKalHOCTH ObUIM OIpENEICHbI
KITIOYEBBIE YYACTKU C PA3NIMYHON YPOKaWHOCTBIO MO JaTepaibHOMy KOA(PPUIIUEHTY,
rae oroOpaHbl MOYBEHHBbIE 00pa3Iilbl KaK MO T€HETUYECKUM TOPU30HTAM, TaK U J0-
nosHuTeNbHO U3 ciost 0-30 cm. B manpHeiimem o6pasiibl ObUIM TPpOaHATU3HPOBAHBI
Ha psJ 0a30BbIX CBOMCTB MOYB.

Bnons mpoduiisa, mpoxozsiiero yepes3 MeHTp U3ydaemMoil 001acT, ObLIH 3aj10-
’KEHBI TIOYBEHHBIE pa3pe3bl (1rypdsl) riayounoit 1o 1.5 M, 12 Ha mose Ne 6 u 4 Ha 10-
ae Ne 14. Kpome Toro, B mpoMexkyTKax Mexay mypdamMu orOupanu nouBeHHbE 00-
pasubl 13 naxotHoro cnost 0—30 cM. B nmaGopatopHbIX yCIOBHUSX Ha CyXUX 00Opa3nax
ObLIIM CclieNIaHbl U3MEPEHUS 3HAYEHUI MarHUTHOM BOCIIPUUMYHUBOCTH.

MarnuTHasi chb€MKa BBINOJHSAJIACH C TMOMOUIBI0 KajJUEBOIO0 MAarHUTOMETPA
GSMP-35g u nporonHoro maruutomerpa GEM-19T. Ilpodunu 6b1m BeIOpaHbl co-
IJIACHO KapTe YPOKAMHOCTH TaKUM 00pa3oM, YTOObI 3aXBaTUTh HAMOOJIbIIIEE KOJTUYe-
CTBO YCJIOBHO BBIJIEJIEHHBIX 30H C Pa3JIMYHON ypOKailHOCTBIO B X MpeAelax, u pac-
MOJIaraJIUCh MapajiieIbHO NaXOTHBIM OOPO3/1aM.

W3mepeHust METOI0M 3JIEKTPOTOMOrpa(uu BBINONHEHBI Ha nojie Ne 6 Ha ABYX
npo¢puisax. [lepsoiii mpoduias pacnosarajics B H0KHOM YaCTH ydacTKa, IJI€ ypoXKail-
HOCTb JOXOJUT 10 4—5 T/ra. Bropoit npo¢uib HaxoIuiIcs B CEBEPHOM YaCTH y4acTKa,
r7ie ypoKalHOCTh HECKOJIBKO HUXKe, U gocturaer 3,5-4,5 1/ra. B kauecTBe uzmepu-
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TEJIBLHOTO MPUOOpa MPUMEHSIIACh MHOTO3JIEKTPOIHAS AJIEKTPOpa3BeloYHasl CTaHIUs
Ckana-48. IlocnenoBaTteqbHOCTh MOAKIIOYEHUS 3JEKTPOJOB COOTBETCTBOBANA M-
nosibHO-oceBoit n cummetpuuHoi (ILlmromOepike) ycrtanoBkam. PaccrosiHue Mexmy
anekTpogamu — 0,3 M, KOTU4IecTBO 31eKTpoaoB — 48. C momoIbio HaroHsrome (roll-
a-long) nimuHa npoduns DT ysenndena mo 21,3 m.

['eopagnonokarmonnsie (I'PJI) 30HaMpOBaHMs BBITIOMHEHBI Ha mpoduie, mepe-
CEKalolleM BECh YYacCTOK C rora Ha cesep. Kpome aroro, nsmepenus reopaaapom crue-
JaHbl BAOJL MPOQUIEH 3JIEKTPOTOMOrpa@UM AJisi COMOCTaBICHUS JaHHBIX JBYX Me-
TOJOB.

Pesynomamut

[IpoBeneHHBIE HCCIENOBAaHUS HA KJIFOUEBOM y4yacTke mojst Ne 6 mokasaiu, 4To
aHOMaJIbHOE€ MArHUTHOE M0JIe Ha 3TOM TEpPUTOPUU MPECTaBIsET cOOON yepenoBa-
HUE€ TIOJOCOBBIX AHOMAJIMM, 3HAYEHUsI KOTOPBIX M3MEHAIOTCA OT —12 mo 14 HTn
(puc. 1). Ha yyactke monst Ne 14 3HaueHHs] aHOMAJIBHOTO TMOJIsS TJIABHO YBEJIWYMBA-
I0TCS B HANPABJIEHUH Ha IOr0-BOCTOK (puC. 2).

['eosnexTpuueckue pa3pesbl ObUIM NOCTPOEHBI MO pe3yibTaTaM JIBYMEPHON HH-
BEPCHUHM JTaHHBIX, ITOJIYYEHHBIX TUIOJBHO-0CEBON YCTaHOBKOM. [lepecueT BpeMeHHOro
reopagroOKallMOHHOTO pa3pe3a B TNTyOMHHBIA MPOBOAMICS ISl CPEIHEW IUAJIEK-
Tpruyeckoit nponunaemoctu (JI1) mopon, pasuoit 15. Takas JII1 Obuta ompenenceHa
no runepOoisie JUPPAKIUU OT JOKAIBHOTO OOBEKTa, OOHAPYKEHHON Ha OJHOM W3
I'PJI npodueii.

Macwrab, m.
o 50 100 150 200
[ —

-10

Puc. 1. Kapra ypoxaitnoctu (Y) mosist No 6 1 aHOMaIbHBIX 3HAY€HUN MOJTYJIst
BEKTOpa MarHUTHON MHIYKIIUU
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Macwrab, m.
0 S0 100 150 200
N )

Puc. 2. Kapra ypoxaitnoctu (Y) nosist Ne 14 u aHOMaJIbHBIX 3HAYEHUN MOJTYJIS
BEKTOPAa MarHUTHOM MHIYKIIUH

Ha puc. 3 npuBenens! rpaukyu aHOMaaIbHOTO MAarHUTHOTO MOJIS, T€O3JIEKTpUYe-
CKUii pa3pe3 u pagaporpamma 1o npoduito Ne 2, mone Ne 6.

8Ta, HTn 200

Y3OC, Om'm
3

Paccrosihne, m 20

Puc. 3. I'paduk anomanuii MOyJisi BEKTOpa MarHUTHOW MHTYKIIUH,
TeOAJIEKTPUYECKUH pa3pes U pagaporpamma mo npoguiaro Ne 2
(Ha pa3pe3ax MyHKTUPOM IMOKa3aHa IPaHUIla TyMYCOBOTO CJ10s A)
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B pesynbrare ananuza reousnueckux JaHHBIX C IJIOMAAKku o Ne 6 ycra-
HOBJICHO cliienytoiee. [IoUBeHHBIN TOPU3OHT XapaKTepu3yeTcsl MOBbIICHHBIM YIC
90-120 Ha ¢QoHE MOACTUIIAIOIINX CYTJIMHKOB, YTO COIJIACYETCS C AAHHBIMH APYTHX
uccienonareneii [Kocuesipena, 2007; Allred et al., 2008]. Ilo uaTepmipeTanu paga-
porpaMMm TOJIIMHA TMOYBEHHOro cios cocrasisier 20-30 cm, a audIeKTpuyecKas
IIPOHMUIIAEMOCTh paBHA 14—15. AHOMaNbHOE MArHUTHOE MOJIE U3MEHSETCA OT —8 10
+5 uTn, BcTpeuaroTcsl JOKaabHbIE MHTEHCUBHBIE aHOMaliuu 110 —15 u +19 uTn. Bei-
JICJIEHbl YYacCTKU MNPSIMOW KOPPEJSUMU TMOBBIIIEHHOIO MAarHUTHOTO TOJIs, HU3KOIO
Y3C 1 NOBBIIEHHOW aMIUIMTY/Ibl OTPAKEHHOTO Ie0paJapHOro CUTHAA.

OnHako Ha mpuMepe COMOCTABIEHUSI paJaporpaMMbl U rpadvka MarHUTHOTO TOJIS
yepe3 BECh IKCIEPUMEHTAILHONW y4acTOK MOKa3aHO OTCYTCTBUE KOPPENSILUU Teopu3u-
yeckux aHoMmanui. [To npoduisam Ha mosie Ne 14 Obutn Takke MOCTPOCHBI TE€0IJICKTPH-
YecKHe pa3pesbl U pagaporpammbl. [louBeHHbIE TOPU3OHTHI OTYETIMBO BBIICIISIOTCS KaK
Ha pa3pe3ax YOC, Tak u Ha pagaporpammax. ¥ IC MeHseTcs OT MEePBbIX COTEH 10 Mep-
BbIX ThICSIY OM M. Bricokue 3Hauennst Y OC BbI3BaHbI CE30HHBIM IIPOMEP3AHUEM H OX-
JaXAEHUEM pa3pe3a, TaK Kak U3MEpeHHs BBITOJHUTUCH 2 HOAOps, B MEPUOJ YTPEHHUX
3aMOpO3KOB. CBsI3b 3JIEKTPUUECKUX XaPAKTEPUCTUK C YPOKANHOCTBIO MJIM COJIEP/KAHU-
€M I'yMyca YCTaHOBUTb JJOCTATOUHO CJIO’KHO, TaK KaK TOUEYHOE opoOoBaHue B HIyphax
MIOKAa3aJI0 IPUMEPHO OJIMHAKOBOE COACPHKAHUE OPraHMYECKOro BEIIECTBA B MOYBEHHOM
cioe B Toukax P6 Ha npoduiie 1 u P1 na npodue Ne 2.

Ha puc. 4 nmokazana pagaporpamma u rpaduk MarHUTHOTO TOJIA 1O TPOQUIIIO,
IIEPECEKalOIIEMy BECh Y4aCTOK McciaenoBannii Ha nojsie Ne 14 ¢ roro-BocToka Ha ce-
Bepo-3amnaj. XOopouio 3aMETHO, YTO MOCTENEHHOE MOHWKEHNE 3HAYEHUI aHOMaJIbHO-
IO MarHUTHOT'O TOJISI CONPOBOXAAETCS BO3PACTAHUEM AMILIATYJ OTPAKEHHOI'O CHUT-
Haja B MOYBEHHOM ciioe. MI3MeHeHne SHEprun OTpaKEHHOr0 CHrHaja JIydlle Bu3ya-
Iu3HUpyeTcs nocie npeodpazoanus [ 'uinsbepra (puc. 4 6).

A, ycn.epn
199 |

8Ta, HTn
o 8
T
”j
=
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B) PaccTosiHve, M e

SRR T EOO TR T L AT A D T T
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T -100 =
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Puc. 4. I'padmk anHOMaILHOTO MarHUTHOTO OIS (&), pagaporpamma (6)
Y aMIUIMTYIHBIN pa3zpes3 nocjie npeodpa3oBaHus THIbOEpTa (6) 0 MPOPUITIO
yepes ydacTok ucciegoBannii monst Ne 14
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ConoctaBienue AaHHbIX 00 ypoxaiHocTd (Y) U pu3myeckux moJiel mokazasio
cnenytouee. [y karoueBoro yyactka nosisi Ne 6 yCTaHOBJIEHO, UTO U3MEHEHUE aHO-
MaJIbHBIX 3HAYEHUN MOJyJII BEKTOpa MAarHUTHOW MHIYKIIUK OPUEHTUPOBAHO COIJac-
HO rpaaueHTty Y. IIpu 3TOM Ha J1aHHOM y4YacTKe HEJb3sl OJIHO3HAYHO CBS3aTh ypO-
BEHb MAarHUTHBIX aHOMAJMW C MOKazareyieM ypoxkaiiHocTH. OTpulatesibHasi aHOMa-
JYsl B CEBEPHOM YaCTH y4yacTKa MPOCTPAHCTBEHHO COOTHOCUTCS C JIOKAJbHBIM MOHHU-
keHrueM B pernbede (okono 1 m). Ha ximrodueBom yuactke mosist Ne 14 wabGmromaercs
0oJiee 4eTKoe corjacue paclpeiesieHus MArHUTHBIX aHOMAaJui ¢ BEJTUYUMHOU Ypo-
KAWHOCTU: BEJMYMHA MOJYJISl BEKTOpa MarHUTHOM MHAYKIIMU TaJlaeT B TOM >K€ Ha-
MpaBJICHUH, B KOTOPOM CHHUXAeTCs 3HadeHue Y. DTO MO3BOJISET MPEINONI0KUTh Ha-
JIMYUE CBSI3U YPOKAMHOCTH C KOJIMYECTBOM (DepPUMArHUTHBIX MUHEPAJIOB B MOYBE.

Oocyxncoenue

[ToneBble mccme0OBaHMs MOKAa3alM, 4TO MPUPOJA B3aHMMOCBS3M XapakTepa W3-
MEHEHHS MarHUTHOTO MOJISI U T€OPaJapHOTO CHrHaja Ha JAaHHBIA MOMEHT HEOIHO-
3HauHad. Hanmpumep, ObuIH BBIJIEIEHBI YYACTKU MPSMOM KOPPEISUU MOBBIILIEHHOTO
MAarHUTHOTO 1O, HU3KOro YOC M MOBBIIEHHOW aMIUIMTY/bl OTPAXKEHHOIO reopa-
napHoro curtaia. OIHaKoO Ha MPUMEpPE COMOCTABIICHUS paJaporpaMMbl U rpaduka
MAarHATHOTO IIOJISI YEPE3 BECh DKCIEPUMEHTAIBHOM yYaCTOK IMOKA3aHO OTCYTCTBHE
YETKON KOpPESIUU reo(hru3nuecKkux aHoMaIui.

N3BecTHO, 4TO, KaK MPaBUJIO, MOBBIIIEHWE aMIUIUTYAbl T€OPaJapHOrO CHTHAJIA
OTMEYAETCs BO BJIAXHBIX T'PyHTaX. Mbl yCTaHOBUJIM KOPPEISALHUOHHYIO CBSA3b BIIAXK-
HOCTH U cojepxkanusi opranndeckoro BemiectBa (K = 0.8). Takum o6pazom, MOKHO
MPEANOJIOKUTh, YTO T€OPATAPHBINA CUTHAJI OTPA)KaeT MOBBILIEHHOE COAEPKaHUE Op-
raHUYECKOr0 BEHIECTBA B MoyBe. [Ipyn 3TOM Ha aHHBIX y4yacTKax OTMEYaeTcsl MOHU-
YK€HUE 3HAYEHHI MarHUTHOIrO nojs. OTpuuaTeabHble MArHUTHBIE aHOMAJIMK Ha I10JIe
Ne 6 MOryT OOBSICHATBCS OCOOEHHOCTAMU MUKpOpeibeda: B cilydyae JOKAJIbHBIX MO-
BbIIIIEHUN penbeda (peppuMarHUTHBIE BEIIECTBA MOTYT BBIMBIBATBHCS B PE3yibTaTe
BHYTPHUIIOUBEHHOTO CTOKA. B ciyyae mOHMKEHUI co31al0Tcs HEOIaronpusITHbIE yC-
JIOBUS JUIsl BBICOKOM YPOKallHOCTH M3-3a CIMIIKOM BBICOKOI'O YPOBHSI BJIQXHOCTHU B
cilydae OOMJIBHBIX OCaJKOB. MeXy MarHUTHBIMH aHOMAJIMSMU M MarHUTHOM BOC-
IIPUMMYHUBOCTBIO OTCYTCTBYET 3HAUMMasi CBSI3b, YTO TOBOPUT, BEPOSITHEE BCETO, O HE-
JOCTAaTOYHOCTH BBIOOPKH JJIs IaHHBIX YCI0BUil. BeposiTHO, pa3pe3 uMeeT BechMa He-
OJIHOPOAHOE pactpenenenne Fe-conepxanmx MUHEPaIOB.

3akarouenue

B pesynbTare wuccienoBaHMi yCTAHOBJIEHA KOPPEJSLMOHHAS 3aBUCHUMOCTh
BJIQYKHOCTH MOYBBI U coJiepKaHus B Hel oprannyeckoro Bemectsa (K = 0.8). B cBoro
o4Yepe/b, BIAKHOCTh BIUSET Ha aMIUIUTYAY Ie0paJapHOTO CHTHAIA, YTO MOYKHO HC-
MOJIb30BATh JIJIS1 OIICHKU COJAEPIKaHMUS OPTaHUYECKOTO BEUIECTBA B MOYBE MO JAHHBIM
reopaaroiokaui. Bo3MoxHO, 3TO clipaBeIMBO JHIIb B PAaHHEBECEHHUIN WM OCEH-
HUN mepuoAbl (IpU OTCYTCTBUM BETETHUPYIOUIUMX PACTEHHI), MOCKOJIBKY PACTCHHUS,
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MHTEHCHBHO TIOTJIONIAs MOYBEHHYIO BJIary, MOTYT CHHUXaTbh IMOJYYCHHYIO KOppes-
IIMOHHYIO 3aBUCUMOCTh C MOYBEHHBIM OPraHUYECKUM BellecTBOM. OTpuUlIaTelIbHBIC
aHOMAaJIMK MOJYJIsl BEKTOpa MarHUTHOW MHAYKIIUU 3apPETUCTPUPOBAHBI HA YUYACTKAX C
MMOHMYKEHHOW YPOXKAWHOCTBIO, a TAKXKE HA Y4aCTKaX, CBSA3aHHBIX ¢ HEOOJBIIMMU T10-
HIDKEHUSIMHA WJIM TIOBBIMICHUSMH pesibeda, YTO MOXKET SBISATHCS CJIECICTBHEM HEOI-
HOPOJIHOTO pacmpejneneHust Fe-comepkaiiux MUHEpaAIoB, YYaCTBYIOIIMX B IMPOIEC-
cax mepeHoca.

CornacHo pesyibTaTaM IPOBEJAECHHOIO MCCIIEAOBaHUs, CBSA3b IMapaMeTPOB IMOY-
BbI, ONIPEACIISIONINX IIOA0POaUE, C Fre0hU3NICCKUMHU TTOJISIMU MO3BOJISIET JOTIOJHUTD
CTaHJAPTHYIO METOAUKY OLICHKH YPOKaWHOCTH KOMIIJIEKCOM T'€O(PU3UUYECKUX METO-
noB. OgauM u3 Hanbosee 3hPEKTUBHBIX METOJIOB ISl TOU IEIU MPEACTaBIseTCS
MarHuTHas Cb€MKa BCJICJACTBUE €€ BHICOKOM ONMEPaTUBHOCTU M HAJIMYUS CBS3U C YPO-
KaWHOCTbIO. MeTO/Ibl TeOpaIuOIOKALIUKU U DJIEKTPOTOMOTrpaduu pe3yJbTaTUBHBI HA
JTane JeTalu3allMi BBISIBJICHHBIX aHOMAJIUM IPU COMOCTABIICHUWH C ITOYBEHHBIMU
pazpesamu.

Hcceneoosanue evinonmneno npu ¢hurancosoii noodepocxe PODHU u I[Ipasumens-
cmea Hosocubupcroii oonacmu: epanm Ne 17-44-540892 p_a.
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