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B aeneHHe 

HecMoTpH Ha HHTeHCHBHYID HccnenoaaTenbCKYID pa6oTy aorrpoc o rrpH'IHHax 

TyHryCCKOH K8T8CTpO<fJhi 1908 r , no CHX ITOp OCTaeTCH OTKpb!TbJM , 06Hapy ~<eHH bJtl 

a TBI1re panHarrbHbii! noaan neca (a HeKoTophi X HanpanneHHHX Ha paccTOHHHH no 

30 KM OT UeHTpa ) npHHHTO 06bHCHHTb B3pbiBOM C BhJneneHHeM 3HeprHH OT 0 ,8 no 

10 • 10
23 

:;,pr, 'ITO 3KBHBaneHTHO B3pbiBY rrpHMepHO 2,0-23 MeraTOHH T pOTIWj 
1
• 
21 

B o3HHKHoBeHue npH B3pbi Be MHKpo6aporpa<fluqecKoi! BOITHbi B a TMoc<flepe, 3arrHC8HHOtl 

HeCKOITbKHMH C T 8HUHHMH MHpa , Tpe6yeT, 'IT06bJ 3T8 3HeprHH BhJnenHrr8Cb ITO'ITH MrHO -

aeHHo, KaK npH B3pbiBax HnepHbiX unn TepMoHnepHbiX 6oM6 , Me)!<ny TeM rrpHM hiX 

nOK838TeiTb CTB T8KOrO B3pb!B8 , 8 I!MeHHO - panH08KTIIBHbiX nponyKTOB no CIIX ITOp 

/ 2/ 
He 06Hapy>KeHO , 38 HCKniD'IeHHeM HeKOTOpblX naHHbiX , npuaeneHHbiX B pa60 T 8 X 

/4/ /6/ 
A. B .3onoToBa H n H66H • KOT Opbie, anpoqeM , ocnapHB8IDTCH. 

Ecnu HcxonJITb H3 TPOTHnoaoro 3KBHBaneHTa, TO rrono6Hbie :;,neproBuineneHJHI 

MOryT 6bJTb ITOITy'IeHbl TOIT b KO B TepMOHnepHO M , ITH60 8HHHrHrrHUl!OHHOM B3pb!Be 

/3 ,5 , 6/ 06 • 
anTHBemecTBa • bi 'IHbii! Hnepnbm B3pbiB ne o6ecrreqHaaeT rrono6HbiX <JHepro -

/6/ 
BbJneneHHi! 1 IT03TOMY rHITOTe3y 06 8B8p1IH KOCMH'IeCKOrO Kopa6nH C HnepHbiM pe -

8KTOpOM Ha 6opTy , rro - aunHMOMy, MO>KHO HCKITID'IHTb KaK HepeanbHyiD. B caeTe ap 

/7/ 
ryMe,HTOB, rrpHBOniiMbiX B pa6oTe , rHITOTe3a TepMOHnepnoro B3pbiB8 TO>K e rr pen -

CT8BITHeTCH Manoaep OHTHoll. B cnyqae >Ke aHHHrHITHUHOHHoro B 3pbi Ba K HaCTOHIUeMy 

apeMeHH COXpaHHTCH nHIUb cnenyiDIUHe panH08KTHBHble H30TOITb J: 

22 2 ~ 36 39 41 44 53 59 
Na 1 Al , Cl , Ar , Ca , Ti , !.In , Ni H T.n . 

'-laCTb H3 HHX HBITHIDTCH He ilTpOHOne<fJHUHTH bJ MH 1 '18CTb-HellTpOHOl!36bJTO'IHbl MII 

HnpaMH H nonyqaiDTCSI O HH B pe3yiTbT8 Te p eaKUH IJ pacmen n e HH i.f Ha 3 ITeMeHTO X 
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Si, Y, Ca, Ar, Fe II np. 110.1 neilCTBlleM ny<tKOB Y - KBal-lTOB , nOCTHralOIUHX 110-

nepxllO CTII 3e~<nll HnH ny'lKOB rr , fl - Me3oHoB, npomt3btBatOUlHX cnou B03nyxa . B 

CBS1311 C 38p8~<eHHOCTb lO 3 eMn l! 11pO!lYKT8MH HCITbiT8 lHti1 ~nepHOrO opymHSl 11 H3-3a 

cyuteCTBOB8HI-I~ ecTeCTBeHHO pa!l H08 KTHBHbiX ::>neMeHTOB 04eBl!JlHO OUH031I8 41IO e UO 

K838 T e nbCT BO TO il HnH HHO il Sl!lepHOH rHITOTe3hl MOmeT 6WTb rronyqeHO TO nbKO ny

T eM panuo xHMI-IqecKoro anamt3a . B HaCTOSlweii 3aMeTKe Mbt x o TenH o 6paTHTb BHHM a 

HHe Ha T O, 4TO BbiiTOnHeHHbie H8MH HeQaBHO H3Mepe HHSl o6wei1 p8UH08 KTHBHOCTII 30 -

nbi aepeabeB H3 paiioHa co6bt TH ~ , KaK H HenaaHo ony6mtKOBBHIIbie pa6oTbi A.B. 3 o -

/3 ,8/ 
nOTOBB , He nonTBepli<nalOT MeTeOpHTHylO rHIIOTe3y H nalOT HeKOTOpbte YK83a -

IIH~ B ITOn b3Y r H[lOTe3bl aHHHrHnHUHOHH OrO B3pbiB8 , J13MepeHH~ !!pO o~nHn HCb C 06 -

p83UaMH 30nbt, n p HroToaneHHbiM H H m o6e3HO rrpenocTaane HH biMH a aTopy A .B.3o

noTO BbtM, II n pecnenoaanll u e nh nony'IHTb HCXOJlHYlO HHcjJOpMaUHlO , Heo6XOJlHMY lO an~ 

Bbt6opa THna paniiOXHMH'Ie CKOrO aHanll3a, 

MeTon H3MepeHHA 

i13Mep~ni!Cb o6IU H A ypoBeHb ~ - aKTHBHO CTH 30nbi OT p a 3nH'IHhlX ronOBbiX 

cnoea nepeBbeB, a TaKme y - ctteK T pbi HeKOTOpbi X o6pa3uoa. Oco 6eHHO T UtaTenb-

HO cpaBHHBanuch pe3ynhTa T bt II3MepeHHA o 6pa3UOB 30llb t no H rrocne 1908 r. Ha rrpen-

M9T 06 Hapy)KeiH!~ B Ha pyli<HbiX Cl!O~X HOBb! X HCTO'IHHKOB y, {3 -H3nyqeHH~ B TOM 

411Cll9 y nep eBbeB, 3aCOXWIIX no Ha'Iana HCIT blT8HHI1 II!l9p Horo opymH~ - TaK Ha3bl 

B a9 M blX • c y xap'. 

i13MepeHH~ {3 - aKTHBHOCTH rrpOBO!lHliHCb Ha TOpUeBbiX C'I9T'IIIK8X f eArepa CO 

cn!O!l~Hb!MH OKOWKaMH T OnTUHHOl1 1,5 ~ 2,5 (o<I>Jl) II 5,0 Mrp/cM
2 

(MCT-17), UH

nHH!lpH49CKOM c an!OMHHH9Bb!MH CT9HKaMH TonwHHOA 0, 1 MM ( AC-1) H 6e3oKo-

W9'IHOM ITpOTO'IHOM MeTaHOBOM 4rr -C'IeT'IHKe. Hal!qr>nee Hane m Hbie naH-

Hb l9 ITOIIY49Hbl, KOrna 1!3 MepeHH~ Bb!ITOnHSinHCh Ha C'IeT'II!KaX, ITOM9lU9HHblX B CITe-

UHanbHYIO 3alUHTY C KOnbUOM aHTIICOBITa!leHHH !lliSI yMeHblU9HII~ C06CTB9HHOrO !jloaa 

n e TeKTopa. 

ITpo6br 30n br aecoM 0,5 ( HHorna .no 1 r) nacbrrranuch B an!OMIIHH9Bbte qa

we'IKH !lHaMeTpOM 18, Bb!COTOH 5 MM II TOlllUHHOH CT9HKH 0,3-0,4 MM , BepxH~II 

qacTh rrpo6bt 6brna OTKp brTa . PaccTOSIHHe Memny o6pa3UOM H OKHOM C'I~T'IHKa 6 binO 

MHHHMallbHb!M , 

4 

iln~ 4rr - C'IeT4HKa rrpeCCOBanHCb "Ta6neTKH" nHaMeTpOM OKO~ 

pwe conepman H 0 ,1 r 3onw H 6wnH 3aKneeHw c o6eHx c To poH an• 

ro ii TOnlUIIHOii 5 M IIKpOH . 8 6onb W HHCTBe ~ -H3MepeHHii Ha6Hpane 

OT IQQQ no 6QQQ liMIT, II T OllbKO B OTnenbH biX cnyqa~X orpaH H4HBa .r 

eM He MeHee 400 HMn. ITpHBonHMbie Hume ae nH 'IHHbi 6onb weA qacTI 

cpenHHMH 113 aecKonhKHx orrpeneneHH A , a rrorpewHOCTH - cpeaHeKaa 

owH 6KaMH. Ha6n10neHH~ y -cneKTpOB n poaonHnHCb B HHTepaane 

TOB OT 0,2 !lO 2,6 M a B Ha O!lHOKaHanbHOM (A3-I} Hnll 128 KaHan b l; 

TpoMeTp~x. 11cnollb30Banacb ac~ HMeawa~c~ 3on a ( OKono 10 r), 

'IHBanH K pHCTann Na J , ccbmaB ee rrpenaapHTenbHO B rraK e T H3 6y 

HHeBOA !jlonbrH , 3KCIT03HUHSI COCTaBnSina 60 MIIH. T waTenbHO H3N 

crr e KTpoMeTpa. 

Pe3ynhTaTw H3MepeHHA 

B ee rrperrapaTbi 3 0nbi o6nana10T cna 6biM H ypoaH~MH panuoaKTH 

npeneneHHe e~ no ronoBbiM cno~M y nepeBbeB a6nH3H oT MecT a Ka 

HO · li3MepeHH~M Ha TOpUeBbiX II Ha rrpOT04HO M 4rr -C 'I~T'Il!KaX, x apa 

nH4HeM nayx cTyneHeK, HeKOTOpbte rHCTorpaMMbi p acnpenen e HH A -ITJ 

pHC , I, fTepBaSI CTYIT9HbKa ITO BpeM 9 HH COOTB9TCTBY9T 1908 r , ( M bl 

ee A), a BTopaSI - rrpuMepHo 1 9 45 r, Y nepeabeB, 3acoxmux no 

TaHHA ~nepHOrO opymH~ ( rH CTOrpaMMbl 1 H 2 Ha BepxHe A IIOIIOBHH€ 

TOnbKO rrepaa~ cTyneHbKa, Torn a KaK nn~ nepeabea, pacTywux ana1 

B3pbtBa ( rHCTOrpaMMbl 5 , 6, 7), n epBaii CTyrreHbKa IIO'ITII He rrpo~BnSl 

BTopa~. 

MaKCHMa nbH bre KonuqecTBa OTC 'I ~TOB neTeKTopa Ha6n10na10TCSI 

1945 r. Ha C'IeT'IHKe E<I>Jl B aTOM yqacTKe perucTpupyeTCSI oKono 50 

H93a BHCHMO OT M e CTa pacnon0*9HIISI nepeBbeB. 3Ta aKTIIBHOC 

eT ecTeCT Be HHhlii cjloH C'I~T'IHKa E<I>Jl TOnbKO B 2-3 pa3a. YpoaH•r a 

BHyT peHHHX CIT09B 3Ha'IHT9ITbHO HH*e H COCTaBITIIlOT B nyqmeM cny"' 

o T ypoBHSI !jlo Ha neTeKTopa. YcnoBH~ H3MepeHHA aa 4rr - C'I~T'IHKe 

H811p1Ili<9HHb!MH, TaK KBK 3!l9C b MHHH ManbHbl 9 perHCTpHpyeMbl9 8KTJI 

manu ¢oa neTeKTopa rro'ITH B 10 pa3 , 
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I A P • 110 .:1 aeJ1CTBHeM llY'IK OB Y - KBBHTOB, AOCTHraJOlllHX 110-

m ny 'IKO B " , 11 - Me30HOB , nponn3b!BB IOIUHX cnon B03ayx£J . B 

: T b!O 3eMJIH 11pOAy i<T£J MH HC 11 b!T8HHI1 Hllepn oro opy~<HH H 1<3- 38 

ICTBeHHO p allHOaKTHBHW X BJleMeHTOB O'feBH/lHO OUH031!8 'f i!Oe UO 

JlH nnofi naepHoii rnl1oT e3bl MO>~<eT Oh!Tb nonyqeno TOJi b KO ny

:> r o ananu3a. B HaCT OHIUeii 3{1MeTKe Mbl xoTenH o 6paT HTb B HU Ma 

onneHHbte HBMH He/laBHO H3Mepe HI<H 06Uiei1 p8AH08 KTHBHOC T I< 30 -

iona co6b!T HH , KaK u HeaaBHO ony6miKOBaHHble pa6oT bJ A . B. 3 o 

!TBep~<A8JOT MeT eOpHTH yJO runoTe3y H ABIOT H eKOT Opb!e yK a 3a 

e3bl aHHHrH JIS!IHIOHH OrO B3pb! Ba. Vf3MepeHHH 11pOb::>A HJ1l!C b C 06 -

' 0TOBJieHHb!MH H n J06e3HO 11peaocTaBne HH b l M I< a a Topy A .B.3o

toaanu u e n h 110J1Y 'fi<Tb u c xoaHyJO HH<jlopMaUHJO, He o 6 x o nuMyJO u nn 

: IIMH 'feCKOrO 8 H8 J1H3a . 

M eTon H3Mepenuii 

)IU I< H y po ae Hb f3 - a KTH B HO C TH 30Jlhl OT p a 3J11f'IH hl X r o nOBhlX 

r-a K )!(e y - c rteKTpbi HeKOTOpbiX o6pa3UoB. Oco6eHH O T UiaT e nb-

3YJ1bTa T bl H3MepeHHii o 6 pa3UOB 30J1bi no 1t 11ocne 1908 r. Ha 11pe n-

Hapyli<H bl X CJIOHX HOBb!X HCTO'IHHKOB y, {3 -H3J1y'feHHH B TOM 

3.8COXIIJHX A O Ha'!ana HCI1 biT a HH H Hnep Horo o p y lKHH - TaK Ha3bl-

- a KTH B HOCTI< 11pOBOn HJ1HC b Ha TOpUe B biX C'feT'lHKaX f e i\repa C O 

~ H T OJllllHHO H 1,5 r 2,5 (E<I>Jl) H 5,0 Mrp/cM
2 

(MCT-17), UH

)MH HHeBbiM H cTeHKa M H T o nwuno l\ 0, 1 MM ( AC-1) H 6 e3o K o-

M MeTaHOBOM 4TT -cqeT'lHKe. HauqrJJ1ee nane )I{Hbi e n a n-

la H3 M e peHHH Bbli10JlHHJ1HCb Ha C'leT'lHKaX, 110Mellle HHb!X B Cl1e -

KOJ1bUOM aHTHCOBI1aneHH H AJIH y MeHbllleHHH C06CTBeHHOro <jloaa 

3eCOM 0,5 ( HHOrna AO 1 r) HaCbii1aJ1HCb B anJOMHHHeBbl e qa-

8, B b iCOTO H 5 M M H TOJ1W HHOl\ CTeHKH 0,3-0,4 MM . Bep XHHH 

JTK pb!Ta . PaCCTOHHHe MeJKn y o 6pa3UOM H OKHO M C 'f ~T 'I ltK a 6biJ10 

4 

llnH 4TT -C'feT'IHKa 11peCCOBa J1l<C b *Ta 6 n e TKn* AHaMeT pOM OKOJ10 }7 MM , KOTO 

pb!e conep ~<anH 0, I r 3 0J1 bi H 6biJ1H 3aKnee H bl c o6eux c T opoH a n JOMHHHeBoii <jlo n b-

ro il TOJIW HHO H 5 M HK p oH. B 6 onblll i< HCTBe {3 -H3MepeH Ul\ Ha6Mpa n acb C T B T HC THKa 

OT JQQO AO 6000 I<MI1. H T OJ1b K O B OTAeJibH b! X cny 'fa HX orpaHH'IU B aJ1HC b H8K0 !1J1eHH

e M He Menee 400 HMil. npHBOAH Mbie HH JKe Be JIH 'IHH bl 6 0J1bllle fi 'faCTb iO HBJ1H JOTCH 

cpennH M H H3 necKonhKHX o11penen e nn fi , a 11o r pe11J H OCTH - cpen n e K aanpaTH'IHb i M H 

OlllH6KaMH. H a 6nJOn eHHH y -cne KTp OB n p o BOAHJIH C b B u n Tepaane a nep ru l\ y -KBaH -

TOB OT 0,2 AO 2,6 M & B Ha OAHOKaHa nbHO M ( A 3-I) HJ1H 128 KaH a nbHOM y -cl1eK

TpoMe Tpax. !1CI10Jlb30Bana ch BCSI H MeBIIJaSIC SI 3 0na ( OKOJ10 10 r), KOTOpOH o6opa

'IHBaJ1H KpHCTann Na J , CCbmaa ee 11pe naapnTenbHO B n a K e T H3 6yMarH Hnn anJOMH

HHeaol\ <jlonbrH. 3KCI103HUHSI COCTaBJ1SIJ1a 60 MHH. T maT e J1bHO H 3 MepS111CSI <jlOH y 

cl1eKTpoMeTpa. 

Pe3 YJ1bTaTw H3Mepe nM ii 

Bee 11pe11apaTbi 3 0J1bi o 6 n ana10T cna6 biMH y p O B HSI M H panu o aKTI<BHo CTH. Pac

npenen e nMe e~ 110 ronoBb JM c n o SI M y n e p eabeB a 6nH3H o T MecT a KaTa cTpo<jlhi• cor n a c-

HO H3 MepeHHSIM Ha T OpU e B b iX H Ha llpOTO'lHOM 41T -C 'f ~T'IHKaJ4 X 8 paKTepM3yeTCSI Ha-

JlH'llteM nayx cTyneneK. H e K o TOpb!e rMcTorpa M M bi p a c n penen e Hnl\ .np u a eneH bi n a 

p H C . J. nepBaSI CTyneHbKa 110 BpeMe HH COOTBeT C T ByeT 1 9 08 r. ( M bl 0 603Ha'IHJ1H 

e~ A), a BTopan - npHMep Ho 1 9 4 5 r. Y n e pe abe B, 3aco~umx no naqan a H C I1bi-

T8HHll nnep Horo o py)!(H SI ( rH c T o r p aMMbl I H 2 Ha a e pxHel\ n onoBHHe p Mc. I), BHAHB 

T OJ1bKO 11epB8SI CT y neHbKa , Torn a KB K A J1SI nepeBb eB, paC T YlllHX BA8 J1H OT M eCTa 

B 3pb!Ba ( rH CTOrp a MMbl 5 ,6, 7) 1 n epBa H CTy n e HbKa llO 'ITI< He 11pOSIBJ1 HeTCH H BHAHa 

B T OpaSI. 

M aKC HMa nbHbl e K onuqec T Ba oTC 'l ~TOB neT e KTopa Ha6n JOABJOTCSI y npo6 11o cne 

1945 r. Ha C'I e T'IHKe E<I>Jl B B TOM y'l a CTKe perHCTpHpyeTCH OKOJ1 0 50 {3 -'IBCTHU f MHH.r 

He38 BHCHMO OT M e CTa paCI10J10)!(eHHSI nepe BbeB. 3Ta 8 KTHBHOCTb rrpe BbiiiJa-

eT ecT e CTBeHHbiH c!JoH C'I~T'IHK8 E<I>Jl TOJ1b K O B 2-3 pa3a. Y p OBHll a KTHBH OCTel\ 

BHyT p eHHHX CnOeB 3H8 'IltTenbHO HH JKe H COCT a BJ1H IOT B n y q ru eM cn y q ae OKOJ10 70% 

o T ypoBHSI <jloHa neTeKTopa. Y c n o aun lt3Mepenu l\ n a 4TT - C'I~T'II!Ke 6bmu M enee 

H 8 11p H )!(e HH b i M I<, TaK Ka K 3 AeC b M I< H U MaJibH bl e perU C T pupyeMble 8K TI<BHO C TH npeBbi 

UJ aJII< <jlOH n eTeK TO pa llO'ITI< B JQ pa3 . 
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V13MepeHIUI y - cneKTpoa noKa3ann , 'ITO KpoMe TIHKa F y 1, 5 Maa HI!Ka -

KHX ;:;pyrHX '16TKO BIH!I!Mb!X 

1,5 M aa npHHanneJKI!T K 
40 

y - nHHHH He o6Hapy>KnaaeTcSI, TinK c 3HeprHeil 

K aK H OlKHnanoch, a 3one nepeabeB o6HapyJKnaaeTcSI nocTOSIHHbiii cpoH 

40 
y, {3 -H3ny 'le HH li , 06:-I38 HHbii1 CBOIIM npoHCXO JKnenHeM J( II n p y rHM ecTeCTBeH -

HO-panii08 KTIIBHbiM nponyKTaM , pacnpocTpaneHHbiM B pacTHTen bHOM MHpe. YpoaeH b 

a Toro q,ona MeHHeTCSI B 2-3 pa3a oT nepeaa K nepeay nnH B npenenax onnoro 

nepeBa II MOJKeT KaK paCTH, T 8 K II yMeHblllaTbCSI 11p11 nepexone K HapyX<HblM CI10SIM, 

Kone6 aHHSI ¢ ona , no-allniiMOMy , o 6'bSJ CH SIJOTCSI ycnoBIISIMII npo113pacTaHIISI nep eabeB 

H8 pa3!1H'IHbiX 110'-!Bax, a T a K JKe HeoniiHaKOBb!M OTI10X<eHII8M ecTeCTBeHHbiX p8J1110 -

aKTIIBHbiX nponyKTOB a pa3Hbie nep11onb1. TeM ne MeHee no'!TII ao acex cny'!aSix 

B6nJ'I311 OT MeCTB B3[lb!Ba Ha 6 nJOnae TCSI 38MeTHOe yaenii'18HIIe paniiOaKTHBHOCTII 

nocne 1908 r. ToT ¢aKT, 'ITO BllnHa IIMenno cTyne HbKa , a He •acnnecK•, 11 noBbiWe

nne ypOBHSI pannoa KTHBHOCTII COXpBHSieTC SI B 6onee 1103n HIIX ronOBbi X CI10SIX, Ha 

H8lli B3rnlln, rOBOpiiT 0 TOM, 'ITO pe3epayap 06p830B8HHOi\ panii08KTIIBHOCTII H8XO-

niiTCSI B 110'-!Be II 110CTyrrneHIIe ee B nepeBbSI, 110-BIIniiMOMy, nponon>l<8eTCSI no Ha

CTOS!Wero apeMeHII, BTO[l8 SI CTyi18HbK8 HMeeT TpiiBII8 11bHOe npOIICXOJKneHIIe II Bb!3-

B8Ha OTnOJKeHIISIMII COBpeMeHHb!X panii08KTIIBHbiX ocanKOB OT IICilb!TaHIIH HnepHOrO 

opylKHH. B nanbHeiimeM. npoaonllmfcb KOHTponhHbie 113MepeHIISI a o6nacTII nepaoll 11 

BTopoii cTyneaeK c uenhro npoaep KII npiiBOniiMbiX naHHbiX. B qacTHOCTII, oco6oe 

BHIIMaalle o6pamanoch Ha nonyqen11e noKa3aTenhCTB Toro, 'ITO noHBnenlle cTyneHb-

KII A He CBH3aao c noBbiiiiennbiM oTnoJKenlleM K 
40 

acnencTBIIe nox<apa, IIMeB-

/2/ 
wero MeCTO a Tallre nocne B3pbiBa , n116o cMe w eHIIll coapeMe HHbi X ocanKoB no-

nepeK ronoBbiX cnoea. 

llaa o6pa3 U8 3011bl OT nepeaa, 3acoxmero no Ha'!ana IICI1biTaHIIH l!nepnoro 

opy)!(IISI ( B 1940 r,), 8 IIM8HHO: I1p06 bi 2014 II 2015 113M8pS1!111Cb Ha pa3nii'IHbiX Til-

118X C'I6'111KOB, 'IT06 b i y cTaHOBIITb, XOTSI 6bi K8'18CTBeHHO, pa31111'111e B COCTBBe IICtlyC

KaeMb!X 113nyqen11li, Pe3ynhTaTbi 113MepeHIIli npllaeneHbi B Ta6n. 1. Mbi a11n11M, 'ITO 

noBbiiDenabili ypoBeHb aKTIIBHOCTII 30I1bi cnoea nocne 1908 r. OTMe'!aeTCll na acex 

llcnonh30BaHHbiX neTeKTopax. TioBbii" eHIIe aKTIIBHoC TII HeaeniiKO, a nyqm e M cnyqae 

OHO nocTIIraeT 60-80% OT ypoBHSI •¢oHa•, a cornacHo 113MepeHIISIM Ha 4rr - c'!eT'IIIKe 

rrpeaocxon11T <!JoH He 6onee '!eM a 2 pa3a, B e na'!IIHa cKa'!Ka A ( OTHomeHIIe aKTIIBHOCTI!I 

11p06 2015 II 2014) YM8HbUJaeTCSI KBK C yaenll'leHIIe M T011W11Hbl OKOUJKa neT e KTOp a , TaK 

11 np11 HeonHHaKoBoii Tonmi!He cnoea. TaKo ii p e3ynbTaT MO>l<HO noHSITh, ecn11 npen -
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ilOJlO~HTb 1 'iTO B rrpo6e 2015 (rrocne 1908 r.) coaep~HTCa K8KOK-TO MarKHH 

{3 -H3ny 'iaTenb, 3HeprHa KOToporo MeHbllle 3HeprHH {3 -<;aCTHU K 40 
( y 

E f3 = 1,33 M3B) . 

40 
K 

E bina c nenaHa rron biTKa BhiHBHTb pa3nH<;Ife B cocTaae ncrrycKaeMoro lf3ny<IeHnH 

YK838HH biX npo6 no nornomeHHIO B 8JliOMHHifH. C 3TOil UeJlb !O CHHMB JllfCb KplfBbJe 

nornoiueHna B A1 anH npo6 30Jlbl aecoM 0,5 rp, Koraa C'i~T'ilfK E<Pll 6b1Jl ycTa-

HOBneH a nH3IW~'OHOBOil y c TaHOBKe (<jloH aeTeKTopa II HMITIMHH). Pe3ynbT8Tbl H3-

MepeHnll npliBeneHbl na pnc. 2 . XoTH ou!H6KH H3MepeHHil aenHKH, H3 pHc. 2 BHaHo, 

'iTO B xoae K[JHBbiX rrornomeHHSI 3THX aayx o6p83UOB HMeeTCa KB'ieCTBeHHOe p83-

JlH<;HeJ a I!Menl!o: na<IaJlbHLII1 yqaCTOK rrpo6bl 2015 cnanaeT 6onee pe3KO. OueHI<H 

3Heprnn f3 -'iaCTHU aa10T 3 Ha<IeHHH 1,3 M3B (npo6a 2014) H 1,3 H 0,6 M 3B 

( npo6a 20 15). npH :::>TOM rrno maan non KpHBbiMH nornou1eHHH >~<eCTI<oii KOMrroHeHTbl 

y o60HX o 6pD3UOB npHMepHO OaHH8I<OBW1 a aOJlS! MHrKOil KOMITOHeHThl COCT8BJ!HeT 

20~:, nnoman H >~<ecTKoil rpynnbl. 

Hei<oTopoe pa3ITH<Ine nonyqeHo TBI<>I<e npH H3MepeHHH na C'i~T'iHKax E<Pll H 

JV\CT -1 7 3DBIICIIMOCTeil KpHBhiX C8MOITOrJlOUleHiiSI nnH npo6 2014, 2015 H 2070. 3a-

BIICHMOCTII CDMOilOrJlOIL!eHHSI CHH~{am!Cb ITyTeM H3MepeHHSI 'il!CJ18 OTC'i~";OB nnH pa3-

ll b!X KOITII<IeCTB 30ITbi. Pe3yiTbT8Tbi 113MepeHHII npHaeneHbl Ha pHc. 3. Ha 3TOM pn 

cynKe npsnt b!MII Jl!IHIISIMII npOBenena ycpeane HH8SI 3 8BHCHMOCTb. npS!Mb!e npOBOL!H

JlHCb TDKII~ I o6pa30M 1 'IT06b! TO'iKH OTCTOS!Jlll OT nee npnMepHO OaHHBKOBO no o6e 

CTO [J OHI>I . llnH BCeX Tpex o6p83UOB Mbl BHnHM pa3JlH'iHLie 3HBHCHMOCTH. llnH I1p06bi 

2 011 uaGn !Of!DeTcH Han6onee cna6oe yMeHbllleHne qncna oTc'ii\TOB c yaennqeHHeM 

naBeC!<II 30Jl l>l . 3TO eCTeCTBeHH0 1 I10CI<Ollbi<Y 1 KaK Mbl y~e OTMe'i8ni1 1 OCHOBHb!M 

UCT01.JUHJ<OM {3 -<;aCTI!U B rny60KHX CITOSIX HBITS!eTCSI K 40 
• nocne 1908 r . ( npo-

Ga 2015) !IMeeT MecTo 6onee KpyToe naaenne , <;eM y npo6b! 2014, <;To Mo~eT 

06b<I CII51TbCSI npll ~ !eCbiO MHrKoro {3 -n3ny<IeHHH• CaMoe cnnbHOe can~eHne anaHo 

e npo6e 2070, B3aToii coaceM oT .1pyroro nepeea n conep~ameil coapeMeHHb!e 

ocan KII . Pe3Koe ocna6rreH!Ie ncnycKaeMoro H3rry<IeHIIH B nocneaHefl npo6e o6ycnaa

mmaeTCH TeM ~l81< TOM 1 'ITO noaaBJlSIIOUIBa 'i8CTb npoayKTOB COBpeMeHHbiX OCBll-
/9/ 

KoB 11cnycKaeT ~ I HrKHe f3 -<;aCTHU bl • AHanorn<;Hb!e H3MepeHHSI npo6 2014 

II 2015 fiB C'i~T'IHKe C 6onee TOJlCT biM OKOWKOM (MCT-17) I10Ka3.b!B810T MeHblllHe 

pll3Jlll'IIISI B H8KI10He np51M b!X ( nyHKTHp Ha pHC. 3}. TaKO H pe3yllbT8T noaTBep~naeT 

npeni!OJlO>KeHHe 0 11811H'IHH npnMeCH MS!rKOro H311y'ieHHSI B Cnoax nocne 1908 r. 

3 KCT i' DilOJJ 51 UIIIl K Hyn eBhiM TO,OJUIIHBM npo6 201 4 II 2015 naeT OTHO!I!ef!l!e 8KTIIBHO-

8 

1 

1 

cTe il B c TyneHbKe A B cnyqae C'i i\T'iHKa E<Pll, paaaoe 1,6 -+ 2,0 a 

3yJlbT8T8MH H3MepeHHH 3TH X npo6 H8 C'i~T'iHKe 411 ( CM.Ta6rrHUy 

npH Hcrronb30B8HHH cqi\T'iHKa MCT -17 rrony<Ie Ha 3aMeTHo MeHblllaSJ 

Ka ( 1,2-+ 1,3). 

Ha pHC. 4 noKa3aHbl aenH<;HH bl oTnomeHnA B cTyneHbKe A 

OT paCCTOSIHHa OT 3ITHUeHTpa B3pb!Ba. llna TOrO, 'iT06bi HCKJl!O'ii!TI 

TyaUHH '<jlona• ecTeCTBeHHOH paanoaKTHBHOCTH npHBonaTca ycpeaH< 

CKa<;Ka no necKonbKHM rrpo6aM KaK no, TaK n nocne 1908 r. YpoE 

ronoBb~ cnoea HenocpencTaeHno rrepen 1945 r. n nocne 3Toro ro 

6pacb!BanHCb npH ycpeanenHI!. Y cpennenne no ronoBbiM cnoaM 5o;; 

HeMHOrO CHH~aeT BeJlH'iHHy CKa<;Ka, HO 061l!aSI TeHaeHUHa COXpaHHI 

no cpaBHeHHIO c aenHqnnaMH nna nepeaa .1\'o 442, npHaeneHHb!MH a 

penHe nne naHHbiX E<Pll B npeaenax roaoBbiX cnoea 1740-1940 r.r 

paanoe 1,58 :t. 0, I. B noao6noli ~e npouenype nnH naHH biX 411 

eM 1, 63 
+0, 15 
-0, 13• llnSJ nayx npyrHX 3aCOXIlli!X nepeBbeB B6JlH3H OT U< 

+0, 16 +0,20 
yc peaHenHe naHHblX E<Pll naeT 1,51 -0 

15 
H 1,16 -0 

16
, Torna KaJ< 

I +0 20 I +0 21 
pe3yJlbTaTOB 411 -G'i~T'iHKa nonyqaeM 1,6() -0' 

17 
H 1,35 -0' 

17
, C< 

I I 

J.-f3 pHC . 4 BHaH0 1 'iTO 60Jlb lliHH CTBO 3Jia'ieHH11 OTHOIIIeHHa A 

H3 pailoHa KaTacTpocpbi 6nH3KO K 1,5, a no Mepe yaaneHHa na 6on 

ono a o6meM yMeHbmaeTca n rrpn6nn~aeTca K enHHHue. Cpennee : 

nepeBbeB B6JlH3H 3ITHUeHTpa paBHO A = 1,49 :t. 0,063, a nna nep 

SIHHH 60-105 KM nonyqaeM A = 1,20 :t. 0,08, T.e. pa3rri!<Ine BbiXC 

OlliH60K. no-anaHMOMy, pa3nH<;He B BeJll!'iHHax OTHOil!eHna A y 

neHHbiX B HaceneHHbiX rryHKTax MyTopali, CTpenKa ( paccToanHe 9( 

cp~BHeHI!IO co 3Ha<IeHHHMH ana aepeabea H3 Banoaapbl , 0cKo6bi If 

anne 65, 105 H 220 KM) HMeeT peanbHb!e npH'ii!Hbi,a He eCTb CJle.Q• 

TaK KaK rrepBbte HacenenHb!e rryHKTbl pacrrono~eHbt K ceaepy oT M 

cpbl , rne Teno He nponeTano. BTOpb!e HaceneHHble rrynKTbl ne~aT K 

pbHbl rronneTa TyHryccKoro Terra. B epoHTHo, a 6ynymeM nMeeT cl'v 

nono6Hble 6onee aeTarrbHhle H3MepeHHH ana yTo<IHeHna aorrpoca o 

lKeHHSI Terra nepea B3pbiBOM. 

9 



npo6e 20I5 (nocne I908 r.) conepmHTCH KBKO~-To MHrKHA 

1 SHeprUH KOTOpOrO MeHbille SHeprHU {3 -'!8CTHU K 
40 

( y 
40 

K 

8 II01I b!TK8 Bbi51BUTb pa3IlU'!Ue B COCTaBe RCIIyCKaeMOrO U3nyqeHUS! 

> IIOrllOilleHHIO B aniOMHHHH. C STOfi Uellb!O CHI!ManHCb KpHBbie 

nns npo6 30ilbi aecoM 0,5 rp, Korna cq1:!T'IUK E<l>n Dbin ycTa

oao ll ycTaHOBKe (<jloH neTeKTopa II HMniMuu). Pe3yllbTaTbi H3-

,r na puc, 2. XoTH omu6KH H3MepeuuA aenl!KR1 U3 puc. 2 BHnHo, 

nornomeHHH STHX nayx 0Dp83UOB HMeeTCH Ka'!eCTBeHHOe pa3-

IIll'!allbHbiH y'!aCTOK npo6bi 20 I5 cnanaeT 6onee pe3KO, OueHKR 

THU naiOT 3 Hll'leHUH I,3 Msa (npo6a 20I4) H I,3 u 0,6 M s a 

STOM IIII0l't8nH non Kpi!BblMR nornome HH51 }l<eCTKOI1 KOMIIOHeHT bl 

IIpUMepHO oni!HaKOBbl , a nonH M51rKoti KOMIIOHeHTbl COCTaBnHeT 

man u mec TKOI rpynnhl. 

3nuque nonyqeao TaKme n pR 113Mepeuuu aa C'!8T'!uKax E<l>n R 

:Teii KpHBblX CBMOIIOriiO!IleHHH IIII51 1IpOD 20 I4, 20 I5 H 2070. 3a-

'IlOilleHH51 CHU ~1amiCb nyTeM H3MepeHUH 'IRCIIB OTC'I8~0B nnH p83-

lbl . Pe3y nbTBTbi n3Mepennll npuaeneHbi ua puc. 3. Ha STOM pu

HHS!MH 1IpOBeneHa ycpenHeHHaH 3aBHCHMOCTb. npHMbie npOBOnH

>M , '!TODbl TO'!KH OTCTOHIIH OT nee npUMepHO onHHaKOBO no o6e 

Tpex o6pa 3UOB Mbl BHnHM p831IH'IHLle 3HBHCHMOCTH. finS! IIpODbl 

1 uau6on ee cna6oe yMeHbmeune 'IHCna OTC'I8TOB c yaenn'!eHueM 

eCTeCTBeHH0 1 nOCKOIIbKy, KaK Mbl yme OTMeqanu, OCHOBHblM 

·"'aCTHU B rny60KHX CIIOHX 51BIIHeTCH K 40 
• nocne I908 r. ( npo

~CTO 6onee KpyToe nanerme, '!eM y npo6br 20I4, 'ITO MomeT 

·CbiO MHrKoro {3 -u3 ny'leHuH. CaMoe cunbuoe cuumeHRe aunao 

ro ll coaceM oT .1pyroro nepeaa R conepmame ti coapeMeHHbre 

na6neHrre ucnycKaeMoro H3nyqerrrrs a nocnenuell npo6e o6ycnaa-

'OM, "'TO nonaBilHIOUlaH "!aCTb nponyKTOB COBpeMeHHblX OCaU-
/9/ 

'Kue {3 -'!BCTHU br • AuanorH"!Hbre H3MepeHRH npo6 2014 

e C 6onee TOilCT bi M OKOWKOM (MCT-17) noKa3.biB8IOT MeHbillRe 

e npSIMbiX ( nyHKTHp ua puc . 3). T aKoil pe3ynbTBT nonTaepmnaeT 

;ami"!HH npnMecu MHrKoro u3nyqeung B cnosx nocne I908 r. 

: y .~ eB blM TO.,IU illlB ~l npoo 20 I 4 ll 20 I 5 naeT OTHOl!! eHHe 8K THBHO-

8 

i 

I 

cTei1 a cTy neHbKe A B cny"!ae c'!8T'!HKa E<l>n, paBHoe I,6 -+ 2,0 a cornacuu c pe-

3ynbTaTaMH H3MepeHHi! STHX npoo Ha C'!8T'IHKe 417 ( CM,Taonuuy I), Memny TeM 

npu ucnonb30BBHHR C'I8T'IHK8 MCT -I7 nony'!eHa 3aMeTHo MeHbrnas aenR'!RHa cKa'I

Ka ( 1,2-+ 1,3), 

Ha puc, 4 noKa3aHbi aenU'IHH bl OTHomeHHA B CTyneHbKe A B 38BUCUMOC TR 

OT pacCTOS!HHH OT snuueHTpa B3pbiBa, finS! Toro, '!TODbl HCKiliO'IIITb BllUHHUe <jln yK 

TyaUU~ '<Poaa• ecTeCTBeHHOfi panuoaKTHBHOCTH npHBOnHTC51 ycpenHeHHbie 3H8 "!eHH51 

CKa'IKB no HecKonbKHM n po6aM KBK no, TaK u nocne 1908 r. Y poBHH aKTHBHOCTeil 

ronoBbiX cnoea uenocpencTaeuHo nepen I945 r. R nocne sToro rona aoo6me oT-

6pacbrBanRcb npu ycpenneHuu . Ycpenueaue no r onoBbtM c noHM 6onbmei! qaCTbro 

HeMHoro cuumaeT aenH'IHHY CKa'!Ka , no o6mas TeHneHUHH coxpaHHeTCH. HanpuMep, 

no cpaBHeHHIO c aenH"!UHaM U nnH nepeaa N· 442, npuaeneHH blMH B Ta6nune I, yc

penueuue naHHbiX E<l>n B npenenax rono Bbi X cnoea I740-1940 r.r. naeT onromeuue 

paBHOe 1,58 :t_ 0, I. B nono6uoil me npouenype anH naHHblX 417 -cq8T'IHKa nony 'la -

eM 1,63 
+0,15 
-0, 13• fing nayx npy rRx 3acoxmux nepeabeB a6nu3u oT ueHTpa KaTacTpoQ>br 

+0,16 +0,20 
ycpenueuue naHHbiX E<l>n naeT 1,5I -0 

15 
u 1,16 -0 

16
, Torn a KaK npu ycpenHeHHH 

1 +0 20 I +0 2I 
pe3yllbTaTOB 417 -c'!1:!T'IHK8 IIOnyqaeM 1,6() -0:

17 
H 1,35 -0:

17
, COOTBeTCTBeHHO, 

¥13 pnc . 4 aunuo, 'ITO 6onbWHHCTBo 3Ha'leHHii oTHomeuuSI A y n epeabeB 

H3 par1oHa KaTaCTpo¢'bi 6nH3KO K 1,5, a no Mepe ynanenuSI ua 6onbmue pacc TOSIHIIH 

ono B o6meM yMenbmaeTcH R npu6numaeTC51 K enuHuue. Cpenuee 3HB'IeHHe nnH 

nepeabeB a6nH3H snuueHTpa paano A = 1,49 :t_ 0,063, a nnH nepeabea Ha paccTo-

51HHH 60-105 KM nonyqaeM A = 1,20 :t_ 0,08, T,e. pa3nuque BhrxonuT 3a npenenbi 

OlliRDOK, no-BH8HMOMy, p83IlH'!He B Be1IH'IHH8X OTHO!Ue HH51 A y nepeabeB, cnR-

neHHblX B uaceneHHbrx n y HKTax MyTopaA, CTpenKa ( paccToHHHe 90 u 100 KM), no 

cp!J.BHeHHIO co 3HB'IeHUHMH nnH nepeabeB H3 BaHoaapbr, 0cKo6 br u Ke mMhr ( paccTo 

HHHe 65, 105 H 220 KM) HMeeT peanbHbie ClpH'IHHbl ,a He eCTb Clle.UCTBHe <!JnyKTYBUHi!, 

TaK KaK nepBbie HaceneHHbie nyHKTbr pacnonomeHbr K ceaepy OT MecTa KaTBCTpo

<Phr , rne Teno He nponeTano. BTopbre HaceneHHbre nyHKTbi ne)I<BT K 10ry, T,e. co cTo

poHbi nonneTa TyHryccKoro Tena. B epoHTHo, B 6ynymeM HMeeT CMhrcn npoaecTu 

nono6Hbre 6onee neTanbHh!e H3MepeHHH nns yTo'!HeHHH aonpoca o TpaeKTopuu nau• 

meHHH Tena nepen B3pb!BOM, 

9 



06cy~neHHa pe3ynbTaToB 

8b!l10nHeHHbi e H3MepeHHSI IJOK83biBaJOT 1 'ITO IJOBbiWeHI!e ypOBHSI paAHOOKTHB

HOCTH cnoeB IJOCne 1908 r, Ha 6 n JOAaeTCSI KaK "'f paCTYlUHX , TaK H y 3aCOXWHX ne

peBbeB, 3TO 06CTOS!TenbCTBO MO~HO paCCMaTpHBBTb B Ka"'leCTBe IJOATBep~AeHHSI 

Mb!CflH 0 TOM 1 'ITO IJOS!BneHHe nepBOfi CTyneHbKH He CB5138 HO CO CMerueHHeM paAHD

aKTHBHOC TH oT coapeMeHHbiX ocanKoB nonepeK cnoe a npH ~H3HH n epeaa. TaKoe 

CMeuteHHe paAHOaKTHBHOCTH , ecnH H cymeCTByeT B nef!CTBHTenbHOCTH 1 TO HeBeiJHKO, 

Ha w H pe3ynbTaTbi nonHOCTbJO nonTaep~naJOT J~a HHbie rrocnoilHbiX H3MepeHHll 

/4/ 
A,8 , 3onOTOB8 , HO He CornacyJOTCSI C naHH biM H H3 MepeHHR TOMCKHX HCCnenoaa-

/ 10,11/ . 
TeneR • Pacxo~neHHe pe3ynbTaToB1 no nameMy MHeHHJO, Mo~eT 6 biTb Bbi3BaHO 

/ 10 , 11/ 
TeM, 'ITO aBTOpb! HCIJOIJb30BanH AeTeKTOpbl C TOIJCTb!MH CTeHKaMH H OKOW-

KaMHI nH60 npHMeHSIIJH CIJeUHanbH bie npoKnaAKH 1 B KOTOpblX IJO"'ITH uenHKOM nornO-

/ 10 / 
THnacb MS!rKaSJ KOMIJOHeHTa H3ny'!eHHSI 30IJbi , Cnen yeT OTMeTHTb, 'ITO aBTopaMH 

npHBOASITCSI CBeAeH HSI 0 IJOBhlllieHHOR paAHOaKTHBHOCTH B pafioHe KOTaCTpO~hl y HeKO

TOp b! X THI!OB pac TeHH H H TOp~a , OAHaKO, AeTanbHO 8TOT ~aKT He aHaiJH3HpyeTCSI, 

0THOCHTeflbHO HCTO'IHHKB CIJeUHcPH'!eCKOH paAHOBKTHBHOCTH, I!OSIBIJeHHe KOTOpoll, 

KaK Mbl AyMaeM, CBSI3 8 HO C KaTaCTpO~OH 1908 r,, ceii'!aC MO~HO CAenaTb TOIJbKO 

Ka'!eCTBeHHbie cy~neHHSI , TpynnocTH o6napy~eHHSI H3ny'leHH51 ( oTcyTcTBHe y -ny -

qeii, CHIJbHOe nornOHieHHe H31Jy'!eHHSI B OKOWKe C'!!!!T"'!HKa, caMofl MHllieHH , n1160 B 

anJOMIIHHeBOM I!OrnOTHTene) IlOKa3biBaJOT, 'ITO cpeAH rrepe'!HCneHHbiX B Ha'!ane 

CTaTbH H30TOIJOB TaKHMII xa p aKTe p HCTHKaMH o6nan·aJOT f3 -H3ny'!aTenH Cl38 

3 9 41 
Ar n116o S!Apa, rrpeTepneBaJOmHe K -3axaaT Ca 

Mo~Ho cKa3aTb arronne yaepeHHO, 'ITO a To HHKaK ne 

.. 53 . '"" 
J( 40 

N 
. . 59 

' I II T,A, 

, HCI!yCKaJOWHR AO-

H 

CTaTO'IHO ~eCTKHe y -KBaHT bi H f3 -'laCTHUbi, Y'!HTbiBaSI rrony'leHHoe 3Ha'!eHHe 

aneprHH f3 -'laCTHU H IJOTpe6HOCTb B TeX HIJH HHhlX aneMeHTaX AflSI mH3HeAeS!Tenb-

HOCTH nepeaa, cnenyeT 

TOM SIBIJS!eTCSI Cl 38 

C'!l!TaTb, 

(3;o8 10
5 

'ITO, IlO-BHA HMOMy , HHTepecyJOlUHM HaC rrpoAyK

neT Ef3= 0,714 Mas) , KOTOpbill nonyqaeTCSI 

H3 xnopa,KaflHSI H KaflbUHSI B IJO'!Be B pe3yflbTaTe peaKUHll pacmerrneHHH Ha y -KBaH-

Tax 6onhWHX a!ieprull, KaK H3BecTno, peaKUHH non neficTBHeM y - KBBHTOB xa -

paKTepH3yJOTCSI cna6biMH ypoBHSIMH panuoaKTHBHOCTH. HMeHHO TaKaS! CHTyauuSJ 

H na6 nJOAaeTCSI B HallleM cnyqae , noCKOIJhKY B HayKe HeH3BeCTHbl CflY'IBH o6pa-

30BaHHSI paAHOaKTHBHOCTH BO BHeWHeii cpene I!pH IJaAeHHH MeTeopHTOB, HaWH H3Me

peHHSI OTBepraJOT MeTeopHTHYJO rurroTe3y. TaKHM o6pa3oM, ecnn panuoxnMH'!eCKHR 
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aHann3 IJOAT BepAHT BbiCKa3aH HO e npeAIJO/IO~e HHe 06 HCTO'IHI!Ke p 

Mbl I!OIJY'IHM OllH03Ha'!HOe AOKa3aTeflbCTBO aHHHrHflSIUHOH HOrO B3 j: 

nu6o noKa3hlBaeT BhlCKa3anuyJO E . n .KoncTaHTBHOBhlM c coTpynnH 

112 / 
mecTaoaaHHH aHTHMaTepHH eo Bcenenuoii , 'ITO c aMo no ce6e HH' 

no~eHHe 06 y'!aCTHH pa3yMHOrO KOHCTpyKTOpa B C03ABHHH TynryCCJ< 

CIJOBaMH, Mbl CHOBB (KaK 6bl ~aHTaCTH'IHO 8TO HH BblrflS!Aeno) B03Bp1 

~eHHJO 0 TOM, 'ITO T yuryccKaSI KaTaCTp~a Bbi3BaHa aaapHeii K OCMH 

/ 13 / 
IJHBOM AIJSI ABHraTeflSI KOTOporo cny~HflO aHTHBeWeCTBO , 8 IJC 

3peHHSI roaopS11 TPYAHOCTH rrpu o 6'bSIC HeHHH a~eKTOB npoxo lKleH I 

. 114,15/ 
weCTBa '!epe3 aTMOC~epy , IlOKa3aHHSI OTAeflhHbiX O"'!eBHAIH 

117/ 
3aMe'!anue 4>.10.3urenSJ o caoeo6pa3HOM 'Maneape• Tena ne< 

a TaK~e uonei1WHe naHHbie A .B.3onoToaa o6 aHeprHH 6annHCTH'!e 

13,8 / 
poCTH H p a3Mepax Terra • 

nonh3YJOCb B03M0)!{H0CThJO BbiCKa3aTh CBOJO 6naronapHOCTb 

rrpenocTaanenue o6pa3UOB 30flbi, E.B.Kyp'laToBy 3a noMOWb B •pa 

BeTbl H n.n.MocKaneao A 3a rrpenocTa Bnenue C'leT'IHKOB E<!>n. 
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06cY~AeHH3 pe3 ynbTa ToB 

H3MepeHHSI IIOK83biB810T, 'ITO IIOBbillleHHe ypOBHSI p8AH0 8 KTHB-

1908 r, H86 11JOU8eTCSI KaK "'f paCTYlUHX, TaK H y 38COXU1HX Ae-

>SITe/lbCTBO MOlKHO paCCM8TpHB8Tb B KB'teCTBe IIOATBepJKUeHHSI 

IIOSIB/leHHe rrepBOil CTyneHbKH He CBSI 3 8HO CO CMeliJeHHeM p8AHQ

>BpeMeHHbiX ocaaKoB rronepeK cnoe s rrp H >KH3HH uepeB8, TaKoe 

TliBROCTH, eC/lH H cymeCTByeT B ae llCTBI!Te/lbHOCTH , TO He B e/lHKO, 

raT bl IIO/lHOCTbiO IIOUTBe p>K!laiOT 1~8HHbie IIOC/lOHHblX li3MepeHHli 

HO He cornacyJOTCSI C ll8HH b!Mll H 3 MepeHHil TOMCKHX liCC/le!lOBB

XOJKAeHI!e pe3yllbTaTOB1 ITO H8 llleMy MHeHHIO> MOlKeT 6 biTb Bbi3B8HO 

10, 1 II 
liCII0/1b30B8/1ll a e TeKTOpb l C TO/lCTbiMH CTeHK8MH H OKOlll -

H/111 CIIeUII811bHbie 1IpOK/18!lKll , B KOTOpblX IIO'ITII Ue/lliKOM IIOr/10 -

/ 10/ 
v~ rroueHTa H311y'leHIIH 30/lb i. CnenyeT oTMeTHTb, qTo 8BTop8MH 

"HSI 0 IIOBW!lleHHOli p8Ali08KTIIBHOCTII B p8i10He K 8 TaCTpO<jlhl y HeKO

~ HII i1 II TOp<jJ8, OllHBKO, aeT8/1bHO 9TOT <jl8KT He 8H81111311pyeTC SI , 

) liCTOqHIIK8 CIIeUH~ll'teCKOli p8!lli08KTIIBHOCTII , IIOSIB/leHHe KOTOpOi1, 

BSI38 HO C KaT8CTpo<jloi1 1908 r. , cei1qac MO>KHO Clle/laTb TO/lbKO 

aeHHH , TpyAHOCTII o6H8py >KeHHSI 113nyqeHIIS1 ( oTcyTCTBHe y - ny -

O l UeHIIe H3/1yqeHHSI B OKOlJJKe C'leTqiiK8, C8MOi1 MH llleHH, 11:1160 B 

OTHTene) IIOKa3biBaJOT, 'ITO cpeAH rrepe'IHC/leHHblX B Ha'la/le 

·aKIIMH x8p8KTepHCTIIK8MH o6n8A·8JOT f3 - H3nyq8Tenu C! 38 
H 

H 53 . 5 9 
p eTeprreB8JOIUHe I< -38XB8T Ca , Mn , Ni n T . A. 

0/lHe ysepeHHO, qTo 9TO HliK8K He J( 
40 

, HCIIyCKaJO!Illli1 AO -

y - KB8HT bi 11 f3 -'18CTIIUbi, Y'IHTbiB8SI rronyqeHHoe 3H8'teHHe 

IIU II IIOTpe6HOCTb B TeX 11/lll HHblX 9 /leMeHTaX A/lSI li<H3HeAeSITe/1b-

:ryeT 

38 

C'IHT8Tb, 

(3;o8 10
5 

'ITO, IIO-BIIA HMOMy, HHTepecyJOIUIIM HaC IIpOllyK

/leT Ef3= 0,714 Mas) , KOTOp b rl1 rrony'l8eTCSI 

8/IbUHH B IIO'IBe B p e 3yllbT8Te pe8KUHi1 pacmerrlleHHi1 H8 y - KB8H-

'Hi1, K8K H3secTno, pe8KUHH rroA Aei1cTBHeM y -KB8HTOB X8-

t6brMH ypoBHHMH p8AIID8KTHBHDCTII . HMeHHD TaK851 CIITY8UH51 

H8WeM C/Iyq8e , nocKO/IbKY B H8yKe Heii3BeCTHbl CI1Y'I811 o6p8-

BHOCTH BO BHeWHeti Cpene IIpH rraneHIIII MeTeop H T OB, HaW II H3Me-

1eTeOpiiTHyJO riiiiOTe3y . T8KIIM o 6pa3oM, ecnH p 8 llHOXH M H'teCKIIIl 
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8 H811113 IIOAT BepA IIT BbiCK8 3 8 HHOe rrpeUIIOJIO>KeHne 0 6 HC TO'IHifKe paJl ll08 KTII B I10CTH, 

M b l IIOilY'IHM OAH03 H8 '1HOe llOK83 aTe/1bCTBO aHHHrll llSIUliOHHOrO B3 pbiB8. n o cneaHee 

/111 6 0 LlOKa3bi B 8 eT BbiCK8 3 8 HHY IO E . n . KoHCT8fiTHHOB biM c COTpyUHHKa"H r a noTe3y 0 c y-

/ 12 / 
mecTBOB8Hllll aHTHMaTepHH so Bceneuuofi , 'ITO c aMo no ce6e HHTepecuo, n11 6 o npe nno-

nolKeHHe o6 yqacTHH p83YMHoro KOHCTPYKTOp8 B C03A8HHH TyHryccKoro Ten8. llpyrHMH 

C/10B8MH, Mbl CHOBB (K8K 6bi <jlaHTBCTH'IHO 3TO HI! Bblrllf!AellO) B03Bp8IUaeMCfl K rrpeAU0/10-

lKeHHIO 0 TOM, 'ITO TyHrycCK8SI K8T8CTpo<jJ8 Bbi3BaHa 8B8pHei1 KOCMH'IeCKOro KOpa6nfl, TOU-

/ )3/ 
llHBOM AilS! ABHraTe/lSI KOTOporo Clly lKH/10 8HTHBeiUeCTBO , B UOI1b3Y T8KOi1 TO'IKH 

3peHHSI roso pH1 TpynHoCTH rrp11 o 6 oSICHeHHH a~eKTOB n p oxo ;K l eHIISI KYCK 8 8 HTIIBe 
/14,15 / 

IUeCTB8 qepe3 BTMOC<jlepy , IIOK83aHHSI 
/l6,17 / 

oTn enbHWX oqesunue s rroneT8 Tena , 
/17 / • 

38Me'taHHe <t> . J0.3urenH o csoeo6pa3HOM M8Hespe• Tena He38!lonro n o B3pbiB8, 

a TaK>Ke HoseilUJne naHHbte A .B.3onoTOB8 o6 aHeprllll 68nniiCTH'tecKoi1 sonHbt, c Ko 

/ 3 ,8/ 
pOCTH 11 pa3Mepax Te/18 • 

nonb3YIOCb B03MO>KHOCTbiO BbiCK83 8Tb CBOIO 6 n8rOA8PHOCTb A .B.3onoTOBY 38 

rrpeAoCT8sneHIIe o6p83UOB 30ilb i , E . B .KypqaTosy 38 rroMOIUb s •p86oTe u ueHHbte co 

BeTbl H n .n. MocK8/1eBoli 38 rrpeAO CT8BneHHe C'leT'IIIKOB E<t>n. 
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Pwc . 1. P ac npe:1eneaHe pa.a noDKTHBHOCTJ.I no cnoSIM nepeabeE. 1.,. 6 KM OT am>~ueHTpa. 
Depeao aacoxno a 1940 r . {aaMepeHJIP Ha 4" -cq~Tl.fKKe ); 2. 2,5 KM oT 
anr~ueuT pa , nepeao aacoxno n 1938 r. 
llepeabst, cnuneHHb!e a 1960 r . 3. 3,5 KM OT amt: ueHTpa. 

4. BaHooapa - 65 K:.1 OT a:-mueHTpa lOK:B , 
5 . MyTopa :·i - 90 KM OT anuueHTpa C3 , 
6. CTpenKa - 100 I<M OT annueHTpa CCB , 
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