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9KOJIOI'NYECKHUE U TEHETHYECKHUE PUCKH ITPEJPACIIOJOKEHHOCTH K
3ABOJIEBAHUIO PAKOM HIEMKHA U TEJIA MATKH (CPABHUTEJIbHBINA AHAJINU3)
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2NIABHbIIL HAYYHbBIU COMPYOHUK, OOKIMOP MEOUYUHCKUX HAVK

PankeBnu JI.A.

2/Ia8HbIlL HAYYHBIL COMPYOHUK, OOKIMOP DUOIOSUYECKUX HAYK

L{enmp meopemuueckux npobiem usuxo-xumuueckou gapmaxonoeuu Poccutickou Axademuu Hayk,
Mockea

Abstract

Bioinformatic studies of the relationship between the incidence (KZ/100 thousand) of cervical cancer, uterine
body cancer, genetic population factors and environmental factors (daily consumption of various products and
nutrients). The General and specific features of these relations are revealed. Ecological and genetic risk factors
and resistance to these pathologies were determined. It is shown that a 1% or 5% change in the daily consumption
of products and nutrients associated with cervical and uterine cancer by Russians can significantly reduce the
incidence of these oncological pathologies.

Pedepar

[IpoBenensr OmomMH(pOPMAIIMOHHBIE HCCIeNOBaHUS B3amMOCBs3u 3abomeBaemoctu (K3/100 THIC.) pakom
IIEHKH MaTKH, pakoM Te€Jia MaTKH, C TCHETHUICCKUMU NMONYJIAITUOHHBIMHA (baKTOpaMI/I 1 3KOJIOTHUYCCKUMU (I)aKTO-
pamu (eXeTHEBHBIMH HOpMaMH HOTPEOJICHHS pa3IMYHBIX IPOIYyKTOB U HYTPHEHTOB). BhIsABIIEHBI 001IMEe U cTie-
U UIECKUE 0COOCHHOCTH 3TUX CBs3eil. OmpeneieHbl 3KOJIOTHISCKUE U T'eHeTHYeCKre (akTOphl pUCKa U pe3u-
CTEHTHOCTH K 3THM matosorusm. [lokazano, uro usmeHnenue Ha 1% wiu Ha 5% eXeTHEeBHBIX HOPM NOTpPeOIeHHS
poccusiHaMU MPOAYKTOB U HYTPUECHTOB, aCCOLIMUPOBAHHBIX C paKOM IIEWKH U Tejla MAaTKH, MOXKET CYHICCTBEHHO
CHHU3UTH 3a6OHeBaeMOCTL 3TUMH OHKOJOTHYCCKUMMU IIAaTOJIOTUSMHU.

Keywords: cervical and uterine cancer, morbidity rates (person/100 thousand), genetic, environmental fac-
tors, daily population norms of products and nutrient

KuroueBble ciioBa: pak IIEHKH U Tella MaTKH, KO3 PHuIueHTs 3adoneBaemoctH (4en/100 TrIC.), TeHeTHYe-
CKHE, SJKOJIOIT'HYCCKHE Q)aKTOpLI, CIKECAHCBHBIC NOMYJSINUOHHBIC HOPMBI IIPOAYKTOB U HYTPHUCHTOB,

Beenenue Cero/iHsl HayKe U3BECTHBI COTHH IPUYHH, CTIOCO0-

B nocneanue necstuiieTrs orMeyaercs 00JbLION
POCT ¥ «OMOJIOKEHHE) OHKOJIOTHUECKUX 3a00IeBaHUH.
CymecTBeHHBIMU TIPHYMHAMHM POCTa 3JI0KAYECTBEH-
HBIX HOBOOOPa30BaHUH SBIAIOTCS, C OJHOH CTOPOHBI,
YXYIIIEHHE COIHATbHO-3KOHOMUYECKHUX  YCIIOBHIA,
CHIDKEHHE >KU3HCHHOTO YPOBHS HACENCHHS, PacIpo-
CTpaHCHHE KYPEHUs, aIKOTOJIM3Ma, 3arpsI3HEHHE OKPY-
JKaroIled cpefbl, C IPYroil — HeJOCTaTOUHBIN YPOBEHb
MPOPUIAKTHICCKUX MEPOIIPHUATHI B c(hepe OHKOIOTHHI
Y, B TOM YHUCJIe, IpONaraHabl CpeAu HACEIEeHUs 3HaHUI
o0 TMpOo(HUITAKTHKE 3ITOKAYECTBEHHBIX HOBOOOpa30Ba-
HUH, a TakXke IO COOJIIOJIEHUIO 30pOBOTO 00Opasa
KW3HH, HEJIOCTATKH B OPTaHU3aLNU U Ka4eCTBE MeIu-
MUHCKOH oMoty 601pHBIM. BO3 mporHo3upyeT, 4to
K 2020 romy uncno 3aboseBanuii ot paka qocTurHet 20
MUJUTMOHOB, W €XETOJHass CMEPTHOCTh COCTAaBHT 12
MUJJIMOHOB [1].

HBIX BBI3BAaTh 3JI0KAYECTBEHHBIH POCT. AHTIHICKUE
yuensie P. Jlomn u P. ITuro [2] cuuTarot, 4yTo riiaBHas
pOJIb TNPHHAUICKUT NHUTAHHIO: (DAKTOPBI THTAHUS
Cpely mpu4YuH paka coctaBisioT 35%. Ha Bropom me-
cre HaxoauTcst Kypenue: 30% cirydaeB paka o0yciaoB-
JeHo ynoTpeOineHneM Tabaka. YIENBHBIA Bec Bcex
OCTaJIbHBIX IPUYUH paKa 3HAYUTEIbHO MEHBIIIE.
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Pucynox 1
Ipuuunvt paxa no P. [lony u P. Ilumo
1 - numanue, 2 - xypenue, 3 - supycwol u ungexyuu, 4 - cexcyanvhvie pakmopul, 5 - npogheccuonanbuvie Kamye-
poeensl, 6 - ankoeonw, 7 - 3azpasHeHue okpyxcarouell cpedvl, 8 - nacreocmeennocme, 9 - yiempaguonem, 10 -
uonusupyrowas paouayus, 11 - nuwegvie 0odasku, 12 - nekapcmeentvie cpedcmaa u MeOuyuHcKue npoyeodypol,
13 - neusgecmmuvie gpaxmopuoi.

[Turanue - rnaBHbI QakTOp, BIUSIOMUI HAa PUCK
OHKOJIOTHYECKUX 3aboseBaHui. Posp muTanus B BO3-
HUKHOBEHHUH U Pa3BUTHU 3JI0KAYECTBEHHBIX OIyXOJeil
npuUBJIeKaeT K cebe 0ojplioe BHUMaHWE y4eHBIX. B
MHOT'OYHCJICHHBIX MCCIIEOBAHUAX OOHAapyKeHa CBS3b
MEXKAy COCTaBOM IIHINM, XapaKTepoM NHTaHUSI |
pHUCKOM 3200JIeTh 37I0KadecTBEHHOH omyxoubto [3]. Tlo
JanHbiM BO3 40% ciryqaeB paka y Myxx4uH 1 60% y
JKCHIIMH CBSI3aHBI C TEMHU WJIN HHBIMH TTOTPEITHOCTSIMU
B nUTaHKWU. KaHIepoTreHs! B MUYy MOTYT IOTAAATh U3
€CTECTBEHHBIX HCTOYHHUKOB ITPUPOTHOTO MPOHUCXOKIE-
HHSI, MOTYT 00pa30BBIBATECS B NPOAYKTAX B Pe3yJib-
TaTe UX KyJIuHapHON oOpabotku. IIutaHue sBusercs
ITIaBHBIM MCTOYHHMKOM KaHILIEPOT€HOB U IPYTUX Bpen-
HBIX BemecTB. C mumieil B opraHn3M 4enoBeKa MoCTy-
naeT 6onee 70% BpeaHBIX BEIIECTB, C MUTHEBOW BOAOK
— 10%. C npyro#l CTOpOHBI, MUILA SBISETCS MPAKTHU-
YEeCKH €IMHCTBEHHBIM HCTOYHUKOM HEOOXOJUMBIX IS
MOJIEp KaHHST OPTaHN3Ma BEIeCTB.

HemnonmHOIEHHOCTS MUTaHUSI 0COOCHHO aKTyalbHa
it Poccun. MHOTONIETHHE HCCIIEIOBAHUS, TTPOBECH-
HBIC B Pa3JIMYHBIX PETHOHAaX CTpaHbl MHCTUTYTOM TH-
tanus PAH, mo3BommIM caenaTh 3aKiI0ueHne, 4To 00-
nee 80% HaceneHUs] CTpaHBl MHTAIOTCS HEPAIHO-
HaJIBHO M HeCOATaHCHPOBAHO.

[lenbio HACTOAIIETO MCCIEIOBAHUS SIBUIOCH U3Y-
YHUTh IKOJIOTHYECKHE U TeHeTHuecKre (pakTopbl pucka
B IIPEIPACIOI0KEHHOCTH K 3a00J€BaeMOCTH PaKOM
HICHKH U TeJa MaTKH.

1 Marepuaisl 1 METOIBI

HcTOoYHMKOM CTaHAAPTU3UPOBAHHBIX IO BO3PACTY
k03¢ ¢punnenrtos 3aboneBaemocty (K3) ot I'30 B 3THH-
YECKHX MOMYJALUSAX CIYXWIN JaHHble BcemupHOI
Opranmsaumn  3apaBooxpanenuss [GLOBOCAN,
WHO 4, 5]. Ceenenust o UB nonmumMopdHBIX aieneit
TEHOB B TMOMYJIINMAX TOIyYadd Ha OCHOBE aHAaJIN3a
OTEYECTBEHHONW W 3apyOexHOM muteparypsl [6-18].

JlanHble 0 MOTPeOICHNH Ha IyLly HAaceJIeHHs pa3iind-
HBIX MPOJYKTOB M HYTPUEHTOB B STHUYECKUX MOMYJIs-
nusx noxyvanu u3z FAO [19].

Jlnsg  ucciaeqoBaHWT  UCMOJIB30BAIA  UCKIIOUH-
tenbHO K3 oT ropmonozaBucuMeix omyxosneii (I'30) ot
50 o 160 stHHYeckux momynsuid (4,5,6), Tak Kak
koppemsaun Mexxay K3 u koadpunnenramu cmepTHO-
ctu (KC) 3a pa3Hbie roas! A7 pa3HBIX CTPaH OBLIH BHI-
cokue (r = 0,76 — 0,98). CpenHue exxerogHsle JaHHEBIC
K3 npencrasnstot uncno cmepreit Ha 100000 crannap-
THU3UPOBAHHOTO T10 BO3pacTy HaceneHus. Koppemsun
HOPM MOTPEOICHNS Pa3IMYHBIX IPOYKTOB U HYTPUEH-
TOB CTpaH 3a pa3Hble TOJbl TaKkkKe ObUIM BBICOKHE
(r=0,92), mo3TOMY HCIIOJIB30BAIIH CPEIHII TOKA3ATEIb
3a3 roma[l7].

ITpu cratucTHueckoit 00pabOTKe TaHHBIX BBIYHUC-
Jsun mapHele Koppemsinuu Crimpmena (Spearman) B
CBSI3H C TEM, YTO paclipeaeiIeHIe SKCIIePUMEHTAIbHBIX
JaHHBIX HE BCEr/a IMOJYMHSIINCH HOPMAIbHOMY 3a-
KOoHy. Bo BHMMaHne npuHHMan 3HaYMMBbIE KOIhH-
nueHTH Koppessiuud ' He Hike 0,50 (p<0,05). C momo-
IIbI0 MHOXXECTBEHHOTO PErPecCHOHHOTO aHaJM3a Hc-
ciefoBany BiusSHHE (aKTOpHBIX mnpu3HakoB (UB
anyenel, MeTHUeCKuX Mokas3aTesei) Ha pe3yIbTaTHB-
sl mpu3Hak — K3 u KC. [ng Toro 4ToOB! BEIIBUTH
3HAUYUMBbIC BJIMSHHUS T'€HETHYECKUX M DKOJIOTHYECKHX
nepeMeHHbIX Ha ypoBHU K3 pa3HBIX cTpaH, HCHIONB30-
BaJIM MOLIArOBYIO MIPOIEypy BKIIIOYCHHS B PETPECCH-
OHHYIO MOJIeJIb HE3aBUCHMBIX NEpeMEHHBIX ((akTop-
HBIX TIPU3HAKOB). BriltoueHne nmepeMeHHBIX B MOJIENb
OBUIO OTPaHMYEHO YPOBHEM 3HAYNMOCTH MHOXECTBEH-
Horo koad¢uuuenta koppensiuun mozpenu (P<0,05).
Kpurepuem BKiIIOYEHHS B MOJIE)Ib HE3aBUCUMOH TIepe-
MeHHoH 66110 3HaueHue P<0,15 n Bozpacranue MHOXKe-
CTBEHHOTO KO3((HUIMEHTa KOPPEISIUKA PErPecCHOH-
HOM MOZEIH, YEM OIPENEIsUICS BKIIaJ KaKIOM HE3aBU-
CUMOW TepeMEHHOW B OOBSCHEHHYIO JUCIIEPCHIO
3aBucuMoi nepemenHor K3 pasubix crpan [18]. O6-
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paTHBIE MPOLEAYPHI IIOIIATOBOTO UCKIIIOYEHHS HE3aBH-
CHUMBIX NMEPEMEHHBIX U3 PErPECCHOHHON MOJAEIH HC-
MOJIb30BAIUCE HJISi POBEPKU BAKHOCTH I MOIEIN
KaXI0W nepeMeHHoil. MccnenoBany reHETUYECKUE U
sKoJIoruIeckue moxazatend 50-160 3THUIeCKHX Homy-
nauui. Pe3ynbrarel uccieqoBaHMM CUMTAIM 3HAYM-
mbiME 1ipH P<0,05. He Ob1I0 BBISIBIEHO SBHOW KOJUIH-
HEapHOCTH MEXJIy IepeMeHHbIMU. B ciydae ee Hanu-
41 IepeMeHHbIe UCKIIIoYaluCh 13 aHanu3a. Ha ocHoBe
PEerpecCHOHHON MOJIENTU OLICHUBAJIM BKJIAJ OTAEIbHBIX
MEpEMEHHBIX B OOBSCHEHHYIO pPEerpeccued 4acTb u3-
menunBoctd K3 pasubix crpan. Ocratku (residuals)
JUIA 3aKIIIOYUTENBHBIX MOJETIEH HE HMEITN OTKIOHEHHUS
OT HOPMAJBHOTO pacnpeaencHus. Bee ctatuctuueckue
IpoLeaypsl MPOBOAWIN C HCHOJIB30BAHUEM IAKeTa
npukIaaHeX porpamm STATISTICA 6.1[19].

2. PesynmpTathl ncciiegoBaHMA

2.1 HccaenoBanue B3aMMOCBSI3M K03 duu-
eHrta 3a6oJsieBaemoctu (K3) pakom meiiku MaTku ¢

FeHeTHYECKHMH H IKOJOTHYeCKHMH MOMYJIsIHOH-
HBIMH (paKkTOpaMu
[To HamMM naHHBIM paK MIEMKHA MAaTKW TMOJIOKHU-
TenpHO accormmpoBaH ¢ UB amreneir CYP1A211-154
(1F), CYP2E1*5B, CYP3A5 13-327*3C, ¢enotrmom
(%) NAT2, GSTM1*0 u amremem P53 pro u orpuria-
TenbHO - ¢ amrenamu redos CYP2C9*2, NAT2*5b,
CRTC3, FTO, DRD3, VDR u MTNRL1. B pe3ynbsrare
HCCIICIOBAHUI YCTAHOBJICHO, YTO BCE 3HAYMMEIC «3a-
METHBIE» KOppessiinoHHbIe cBsi3u (I - ot 0,5 o 0,7) K3
PaKOM IICHKH MATKU C DKOJOTHYCCKHUMH (haKTOpaMu
(HOpMaMu TIOTpeOJICHHUST MPOJYKTOB M HYTPHUCHTOB)
ObUTH OTpUUATENbHBIMH. TaK, OTpHUIATENbHbIC 3HAYH-
Mele cBs3u K3 ¢ Hopmamu moTpediaeHns MpoayKToB 1
HYTPUEHTOB OBUIM: C JHEPrueill, MPOTEHHOM, 3EPHO-
BEIMH, KapTodeleM, TOMaTaMH, SOJOKaMH, SHIOM,
LUENbHBIM U 00€3)KUPEHHBIM MOJIOKOM, OJHMBKOBBIM
MacJioM, IIPOYMMH OBOIAMH, CITHBOYHBIM MACIIOM, Me-
JIOM W JKEJIe30M MPOAYKTOB >HBOTHBIX (Tabimia
2.1.1).
Tabmuma 2.1.1

Koppemnspmonnsie koapdunments Cinpmena () mexay K3 paxa mieiiki MaTku 1 €XXeIHEBHBIMA HOPMaMH I10-
TpeOJIeHNs IPOAYKTOB U HYTPUCHTOB

BUJIbI IPOJIYKTOB i HYTPHEHTOB N r t(N-2) p<
sHeprus % 160 -0,53 -7,79 0,0000
xup % 160 -0,26 -5,98 0,0000
npoteud % 160 -0,50 -6,54 0,0000
MSICO ITHIIBI T/TIEpCOHA/ ICHb 160 -0,16 -5,13 0,0000
MSICO Kp.p.CK. I/TIepCOHA/ICHb 160 -0,38 -5,05 0,0000
KyKypy3a I/epcoHa/ ieHb 160 0,33 6,14 0,0000
pHc r/iepcoHa/neHb 161 0,35 3,62 0,0004
MIICHHUIIA T/TIEPCOHA/ ICHb 160 -0,42 -10,73 0,0000
KapTodes T/iepcoHa/ICHb 160 -0,53 -7,43 0,0000
TOMATBI I/TIEPCOHA/ICHb 160 -0,26 -9,58 0,0000
UTPYCHI T/TIEpCOHA/IeHb 160 -0,50 -6,51 0,0000
SIOJIOKY T/TIepCOHA/IeHB 160 -0,16 -10,51 0,0000
pBIOa MPEeCHOBOAHAS T/TIEPCOHA/ICHD 160 -0,38 -0,71 0,4773
pBIOa MOpCKast I/iepcoHa/IeHb 160 0,33 -6,13 0,0000
STATIO T/TIepCcoHa/IeHb 160 0,35 -8,40 0,0000
AJIKOTOJIb T/TIepCcOHa/ICHb 160 -0,06 -1,87 0,0633
BUHO T/TIEpCOHA/ICHb 160 -0,45 -5,15 0,0000
160 -0,28 -2,67 0,0083
MPOAOIDKEHUE TA0IUIBI | N r t(N-2) p<
MAacJIo COH I/TIepCOHa/ICHb 160 0,07 -2,38 0,0187
kode r/mepcoHa/NeHb 160 -0,49 -6,00 0,0000
MAcJI0 MOJICOTHEYHOE I/TIePCOHA/ICHb 160 -0,18 -5,66 0,0000
Msico OapaHa T/TiepcoHa/IeHb 160 -0,30 -3,87 0,0002
MSICO CBUHBH T/TIEPCOHA/ICHb 160 -0,41 -5,62 0,0000
MOJIOKO IIeJIbHOE I/TIepCOHA/IeHb 160 -0,13 -5,24 0,0000
MOJIOKO 00€3>)KUPEHHOE T/TIepCOHa/ ICHb 160 -0,32 -7,21 0,0000
CBIp I/TIEpCOHA/ICHB 160 -0,62 -10,19 0,0000
MOPENPOIYKTHI I/TIepCOHA/IeHb 161 -0,32 -3,84 0,0002
MeJ1 I/TiepcoHa/ IcHb 160 -0,60 -6,57 0,0000
caxap (9KBHBAJICHT) I/IepCOHA/ICHb 160 -0,18 -5,36 0,0000
MAacJI0 OJIMBKOBOE T/TIEPCOHA/ICHb 160 -0,59 -7,69 0,0000
OBOIIM NIPOYHE I/TIEPCOHA/ACHb 160 -0,62 -10,59 0,0000
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JIyK,9€CHOK I/TIEpCOHA/ICHb 160 -0,15 -7,04 0,0000
STYIMCHB T/TIEPCOHA/ ICHb 160 -0,19 -4,14 0,0001
BUT.A MKI/TIEpCOHA/ICHB 162 -0,38 -5,40 0,0000
PETHHOJ MKT/TIepCOHA/ICHb 162 0,08 -2,82 0,0054
JKeIe30 KUBOTHBIX ITPOAYKTOB MI/IIepCOHA/IeHb 162 -0,47 -7,50 0,0000
JKeIe30 PaCTUTEIBHBIX MMPOIYKTOB MI/TIEPCOHA/ICHb 162 -0,14 -0,05 0,9606
neduute! sHeprun % 160 0,58 7,43 0,0000
MAacII0 CIIMBOYHOE T/TIEPCOHA/ICHb 160 -0,51 -8,84 0,0000
0000BBIC T/TIEpCOHA/ ICHD 160 0,32 2,62 0,0097

N-KOJI-BO CTpaH
OTpI/IHaTeﬂLHHﬁ 3HaK CBUACTCILCTBYECT, IO BUAUMOMY, O PE3UCTCHTHOCTHU K 3TOM MaTOJOTHH.

2.2 3aBHCUMOCTDb NONMYJAAUMOHHON u3MeHUnBOcTH K3 npu pake meiiku MaTKU OT 9KOJOTHYeCKUX U reHe-
THYeCKUX (PAKTOpPOB

PesynbTaThl perpeccuoHHoro anamusza (MHK) mokasanu, 4to perpeccMoHHbI koddduiuent R? monenu
«HanuTKN» 661 paBeH 0,18 (18%) (Tabmauna 2.2.1). Perpeccuonnbiii kooddunment R? Mogenn «MsICHBIE TIPO-
nykTeD» coctaBun 0,35 (35%). Perpeccuonnbiii koodduument R? monemn «UB ameneit NAT2, mmpota, npo-

IYKTBl U HyTpHUEeHTBI» coctaBui 0,67 (67%).

Tab6mmma 2.2.1

Perpeccuonnsie ko3gduuuentsl R? B Mmogenssx MHK paka meiiku MaTku

R2 F.p

MOJIENHA

R2=,18 (18%) F(2,47)=5,1544 p<,00946

HaITUTKH

R2=,35 (35%) F(4,45)=6,1514 p<,00049

MSICHBIC ITPOAYKTBI

R2=,66 (66%) F(6,42)=13,363 p<,00000

TIPOJTYKTHI

R2= 67 (67%) F(2,45)=12,583 p<,00005

UB amneneit NAT2, mupota, IpOgYyKThI

Taxkum 00pazoMm, MomIaroBoe BBEACHUE B MOJCTb
HaIUTKOB, MSICHBIX ITPOTYKTOB, BCEX IIPOILYKTOB M HYT-
pueHTOB, a Tatke UB ammeneit NAT2 u mmpoTs! co-
MPOBOXKAATIOCH YBEIHMUCHNEM % OOBSICHEHHON M3MEH-
YUBOCTH 3aBUCHUMOM mnepeMmeHHoN K3 paka medxu
MarTKHu.

Ha tabmume 2.2.2 BHAHO, 9TO M3MEHEHHE HOPM
moTpeOIeHNs TPOIYKTOB M HYTPUECHTOB Ha 1% mnn Ha
5% cHHU3UT nomyAnuoHHbI K3 pakoM meiiku MaTku
B Poccunm 110 11,7 u 5,4 1ein./100 TBIC. COOTBETCTBEHHO.

Tabmuna 2.2,2

N3menenuns K3 pakom ieiiku Matku B Poccuut B 3aBUCUMOCTH OT U3MEHEHHS HOPM MOTPEOICHUS MPOYKTOB U
HyTpueHTOB Ha 1%, a Takxke Ha 5%

THII paKa K3/100 THIC. | UI3MEHEHHE HOPM IOTpeOIeHNs | U3MEHEHHEe HOPM MOTpebIeHNs
Poccun B 2008 1. | Ha 1% Ha 5%
K3/100 TsIC. K3/100 TbIC.

pak ek MaTKu

13,3

11,7(-11,9%)

5,4 (-59,5%)

Takum o00pa3oMm, B HCCIENOBaHUH OMpEJeNICH
CITUCOK TIOJIOKHUTENILHO M OTPHIIATEIHHO aCCOLUUPO-
BaHHBIX ¢ MojieNbi0 MHK HOpM moTpebiieHus npoayk-
TOB M YCTAHOBJIEHO, 4TO M3MeHeHHe Ha 1% u Ha 5%
HOPM TIOTPEOJICHHUS 3THUX TMPOIYKTOB MOXET CYIIe-
cTBeHHO CHI3UTH K3 pakoMm meiikn MaTku (Tabnuia
2.2,2).

3. Pak Tes1a MaTKH

3.1 UccaenoBanue B3aUMOCBSI3H 3200J1eBaeMoO-
CTH ¥ CMEPTHOCTH OT PaKa TeJla MATKH C FreHeTHu4e-
CKMMHM NMONYJISSHHOHHBbIMU (paKTOpamMu

B pesynbprare ucciegoBaHuil yCTaHOBJIEHBI 3Ha-
YUMBIC TOJIOKHUTEIBHBIC «3aMETHBIC» KOPPENISIUOH-
HBle cBsa3u K3 pakom Tena maTtku u UB anneneit psana
renoB: COMT+472 u ADRB2+79 u oTpuuarensHbie
«3aMeTHble» cBa3u ¢ amwteaamu  CYP1A211+154,
CYP3AS5 13-327. C ocranpabiME UB anneneit Habio-
Janach «yMEpeHHas» KOPPEILIUOHHAS CBsI3b, MO0
oHa oTcyTcTBOBana (Tabmumna 3.1.1).
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Tabmuma 3.1.1

Koadpummentsr koppensimn Cnupmena (1) mexay K3 paka Tena MaTKy U aJUIeNIsIMU TEHOB

10JAUMOP(H3M FeHOB n r t(N-2) p<
ayutenu 1-oii ¢a3sl MeTaboaM3Ma KCEHOOHMOTHKOB

CYP1A211+154 17 -0,50 -2,22 0,04244
CYP2C19*3 33 -0,42 -2,56 0,01547
CYP2C9*2 26 0,43 2,32 0,02911
CYP2D6*t 23 0,29 1,41 0,17185
CYP2E1*5B 19 -0,35 -1,54 0,14280
rs2031920 C/T 64 0,31 2,53 0,01390
rs3813867 G/C 62 0,12 0,93 0,35722
CYP3A5 13-327 33 -0,68 -5,15 0,00001
ayutenu 2-oit a3sl MeTaboaM3Ma KCeHOOHMOTHKOB

%NAT2 penorun 52 -0,49 -3,90 0,00029
NAT2*4 26 -0,34 -1,75 0,092815
NAT2*5b 30 0,43 2,55 0,016706
NAT2*6¢ 26 0,42 2,24 0,034619
NAT2*7d 29 -0,07 -0,38 0,708343
COMT+472 20 0,52 2,57 0,019233
GSTM1*0 41 -0,37 -2,46 0,018500
GSTT1*0 20 -0,42 -1,97 0,063934
GSTP1 43 0,23 1,54 0,130953
MTHFR+665 35 -0,32 2,40 0,021256
UGT1A1*28 41 0,36 -1,97 0,057210
QJUIEJIN TeHOB PELENTOPOB

ADRB2+79 28 0,60 3,83 0,000731
HTR2A

rs6313 C/T 163 0,15 1,82 0,075434
CRTC3

rs3862432 C/T 184 0,46 7,08 0,000000
FTO

rs1075440 A/G 162 0,58 6,23 0,000000
DRD3

156280 C/E 184 0,44 0,42 0,674837
VDR

Bsml b rs1544410 A/G 110 0,06 0,28 0,588343
rs3890733 T 110 0,64 2,39 0,019955
MTNR1A

B rs4601728 A/G 162 -0,42 -5,77 0,000000
A 152165666 C/T 162 0,46 6,60 0,000000
P53

rs1042522 Arg/Pro 33 -0,11 -0,84 0,407792
rs8073498 C/T 184 0,13 1,63 0,105674

3.2 Uccaenoanne B3aumocsa3u K3 paka Tteaa
MATKH € IKOJIOTHYEeCKAMU MOMYJISIHHOHHBIMA (aK-

TOpaMu

YcraHoBIIEHA 3HAUUMAs «CHIIbHAS)) TIOJIOKUTEIb-
Hasi KOppeJsiMoHHas cBsi3b K3 pakom Tena MaTku C
HOpMOit TIoTpebienus sHepruu u kaprodens (r - 0,70).

OOHapyXeHa IOJOKUTEIbHAs 3HaunMas «3aMerT-
Has» (r — ot 0,5 10 0,69) KoppensIOHHAs CBSI3b C HOP-
MOH IOTpeOJICHNsI IPOTENHA, Msica CBUHBH, LIUTPYCO-
BBIX, BHHA, NMBa, Kode, chlpa, Meaa, BUTaMUHa A U
cimBoyHOro Macia (tabmmma 3.2.1). C ocTanbHBIMH
HOpMaMH MOTpeOIeHUs] MPOAYKTOB OblIa THOO «yme-
pEHHas» CBA3b, JIMOO OTCYTCTBOBAJA 3HAUMMAas CBSI3b
(Tabmuma 3.2.1).
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Tabmuma 3.2.1

Koadhdunmentsr koppemsiu Crupmena () K3 Mexay pakom Tena MaTKi 1 HOpMaMy TIOTPEOICHHSI IPOTYKTOB
U HyTPUEHTOB

BHUJIbI IPOJYKTOB U HyTPHEHTOB n r t(N-2) p<

sHeprus % 160 0,70 13,87 0,0000
xup % 160 0,48 11,20 0,0000
npoterH % 160 0,61 12,79 0,0000
MSICO ITHIIBI T/TIEpCOHA/ ICHb 160 0,31 10,18 0,0000
MSICO Kp.p.CK. T/TIepcoHa/IeHb 160 0,41 8,09 0,0000
KyKypy3a I/TiepcoHa/ ieHb 160 -0,39 -3,15 0,0019
puC T/IepcoHa/IeHb 161 -0,65 -4,04 0,0001
MILIEHNIA T/TIepcoHa/ IeHb 160 0,29 5,84 0,0000
kaprodens r/nepcoHa/neHb 160 0,70 9,22 0,0000
TOMATEHI I/TIepcoHa/IeHb 160 0,48 5,76 0,0000
LUTPYCHI I/TIEPCOHA/IeHb 160 0,61 7,53 0,0000
S0JI0KU I/TIepcoHa/IeHb 160 0,31 11,70 0,0000
pbI0a MPecHOBOJHAS T/TIEPCOHA/IEHB 160 0,41 1,20 0,2324
pBIOa MOpCKast r/epcoHa/IeHb 160 -0,39 5,28 0,0000
STATIO T/TIepCcoHa/IeHb 160 -0,65 14,06 0,0000
AJIKOTOJIb T/TIepCOHA/ICHb 160 0,31 8,66 0,0000
BUHO T/TIepCOHA/ICHb 160 0,53 10,40 0,0000
MIUBO T/TIEpCOHA/ICHb 160 0,67 10,67 0,0000
MAacIIo COH T/TIepCcoHa/ICHb 160 0,16 4,41 0,0000
Ko(e r/repcoHa/neHs 160 0,69 10,64 0,0000
MAcJI0 MOJICOTHEYHOE I/TICPCOHA/ICHb 160 0,28 7,31 0,0000
Mmsico OapaHa r/nepcoHa/eHb 160 0,14 0,05 0,9619
MSICO CBUHBH I/TIEPCOHA/ ICHb 160 0,65 14,45 0,0000
MOJIOKO II€JIbHOC I/TICpCOHA/IeHb 160 0,24 7,77 0,0000
MOJIOKO 00Ee3>KUPEHHOE T/TIepCOHa/ICHb 160 0,46 7,17 0,0000
CBIp T/TIEpCOHA/ICHB 160 0,62 12,04 0,0000
npooKenue tabnuupt 2.3.2.2 n r t(N-2) p<

MOPETPOIYKTHI I/TIepCOHA/IeHb 161 0,21 6,07 0,0000
MeJ T/TiepcoHa/ ICHb 160 0,57 7,43 0,0000
caxap (3KBHBAJICHT) I/TIEpCOHA/ICHB 160 0,46 8,04 0,0000
MAacII0 OJIMBKOBOE T/TIEPCOHA/ICHD 160 0,44 5,80 0,0000
OBOIIY [IPOYHE T/TIepCOHa/IEHb 160 0,30 7,83 0,0000
JIYK,9€CHOK I/TIEpCOHA/ICHb 160 -0,01 4,84 0,0000
STYMEHB T/TIEPCOHA/ ICHb 160 0,19 4,66 0,0000
BUT.A MKI/TIEpCOHA/IeHB 162 0,63 8,59 0,0000
PETHHOJ MKI/TIEpPCOHA/JICHb 162 0,31 5,86 0,0000
JKEJIe30 KUBOTHBIX MTPOAYKTOB MI/TIEpCOHA/ICHb 162 0,47 11,45 0,0000
JKEINe30 PaCcTUTEIHHBIX MIPOAYKTOB MI/IIEpCOHA/ICHD 162 0,01 -0,96 0,3372
npojoxeHde Tabmuup! 2.3.2.2 n r t(N-2) p<

JeUIATH YSHEPTUHA %o 160 -0,55 3,62 0,0004
MAacIIo CIIMBOYHOE T/TIePCOHA/ICHb 160 0,54 8,18 0,0000
06000BbIC T/TIEPCOHA/ ICHD 160 -0,28 -0,12 0,9020

3.3 3aBucUMOCTB NONYJIALUOHHOI H3MEHYHBO-
ctu K3 npn pake Tejia MAaTKH OT 3KOJOTHYECKHX H
reHeTH4YecKuX (pakTopos

B pesynbTare perpeccHOHHOro aHanu3a MOIEIH
MHK paka Tena MaTky, BKJIIOUYAIOUIEH «aJIKOIOJbHbIE
HAITUTKI» PEerpeccCHoHHbIi koadpduiment (R2) cocra-
Bui 0,41 (41%) m3menunBoctr K3, Monenu «MscHbIE
npoaykTe» - 0,46 (46%) m3menunBoctr K3, moxenn

«Bce mpoayKTh» - 0,76 (76%) u Mmogenu «UB anneneit
NAT?2 ,mmpora u Bce npoaykTe» - 0,77 (77%) usmen-
guBoctH K3. TakuMm 06pa3oM, B IMOIMIATOBBIX PETPECCH-
OHHBIX MOJIEJISIX MOCJIEA0BAaTEIbHOE BKIIFOUEHNE HE3a-
BHCUMBIX MEPEMEHHBIX MOBBIIAIO0 % W3MEHUYHNBOCTH
3aBucuMoi nepemennoil K3 pakom Tena marku (Tad-
mana 3.3.1).
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Ta6muma - 3.3.1

Perpeccuonnsie kodddumnments R2 B mogenssx MHK npu pake tena MaTku

R2 F.p

mozaean MHK

R2= 41 (41%) | F(1,48)=33,061 p<,00000

AJIKOT'OJIbHBIC HAITUTKH

R2= 46 (46%) | F(4,45)=9,5135 p<,00001

MSICHBIC ITPOAYKTBI

R2=,76 (76%) | F(12,36)=9,3788 p<,00000

BCE ITPOJYKTHI U HyTPUECHTHI

R2= 77 (77%) | F(12,34)=9,2717 p<,00000

UB amreneit NAT2, mmpoTa 1 BCe MPOAYKTH U HYTPHECHTHI

Takum 0Opa3om, U3 TaHHBIX TAOJIHIIEI BUHO, YTO
% wm3menunBoctH K3 pakoM Tena MaTku mociieaoBa-
TEJNBHO BO3pacTacT OT MOJECIM K MOJENIU M Hauboee
BBICOKMH % wm3MeHunBocTH K3 B MOJNHOM MoJenu,

BKJIIOUAIOIIEH BCe HE3aBUCUMBIE mepeMeHHbie. [Ipu
CPaBHEHHH C PAKOM IIEHKH MATKH BUIHO, YTO MPOIIEHT
usMeHynBoctd K3 pakoMm Teima MaTku 3HAYMTEIHHO
OoJbIIe.

Ta6muma - 3.3.2

Wzmenenns K3 pakom Tena matku B Poccun B 3aBUCUMOCTH OT U3MEHEHHSI HOPM MOTPEOICHUS TPOLYKTOB
HyTpueHToB Ha 1%, a Takxe Ha 5%

K3/100 TrIC. POC-

HM3MEHEeHHEe HOpM MOoTpeo-

W3MEHEeHHe HOpM noTpelire-

THUT paka e B 2008 T neHus Ha 1% Hust Ha 5%
’ K3/100 TrIC. K3/100 TrIC.
pak Tena MaTKu 15,1 14,8 (-2,2%) 13,3 (-11%)

V3MeHeHHe e€XETHEBHBIX HOPM TIOTPEOIICHHS
MPOAYKTOB, aCCOIIMUPOBAHHBIX C PETPECCHOHHON MO-
JIENBI0 paKa Tela MaTKH MOXKHO CHU3UTH K3 pakom
Tena Matku B Poccun Ha 1% u Ha 5% MOTyT CHU3UTH
3aboneBaemocth (K3) B Poccuu mo -14,8 m -13,3
4es1/100 ThiC.

Takum 00pa3oM, BBISBICHBI HOPMBI ITOTPEOJICHUS
npoayKToB, noBsimaonmx K3 u camkaronmx K3 pa-
KOM TeJla MaTKH, U OTIpeIeTICHBI BO3MOXKHEIC ITyTH CHU-
xkerns K3 myTem m3MeHEHUsI HOpM MTOTPEOICHUS TIPO-
JIyKTOB, Biusitonux Ha K3.

BBenenue B moaens paznuunbix UB anneneit re-
HOB OKa3bIBAJIO BIMSHUE Ha PErPECCHOHHBIA K03 hu-
uueHT R? | 4To CBUIETENLCTBYET O CBA3H MPENPACIIO-
JIO)KEHHOCTH K PaKy Tejla MaTKU C TeHeTHYECKUMH (ak-
TOpaMH U 3KOJIOTUYECKUMHU (aKTOpaMu.

O6cy:xneHue pe3yabTaToB

Pak meiiku mMaTku — ogHa M3 Hamboyiee YacThIX
3JI0KaYECTBEHHBIX OIYyXOJIEH JKEHCKOH PEnpOAYyKTUB-
HOM cucTembl. Kaxiplii roq B Mupe pakoMm IIeiKH
MaTku 3a6oeBatot 600 000 >xernriH. Bo Beex cTpanax
¢ BBICOKHM 3KoHOMHYeckiM pocToM (CILIA, Kanana)
HaOJFOTaeTCsl CHIMKCHHE 3a00JIeBaeMOCTH  PaKkoM
MICWKH MaTKH, B OTIUYHE OT Pa3BUBAIOIINXCS CTPaH (B
ToM uucie u B P®D), rue 3a0omeBaeMOCTh HEYKIOHHO
pacret. Jloka3zaHo, 9TO OCHOBHAs IIPHIMHA paKa MIeHKN
MaTKH — JAJHUTEIBHO CYIIECTBYIOIIAs MaNMIOMa-BH-
pycHast undpexuus. OCHOBHO# MyTh Iiepeladu IMoJio-
BOM, BO3MOXHBI BapHaHTHI KOHTAaKTHO-OBITOBOTO 3apa-
JKeHHS BHYTPHU CeMbH (OT poJuTeseH K netam). Pazusie
TUIBI BUPyCa MAMMIJIOMBI YEJIOBEKa MMEIOT Pa3HyIo
OHKOTCHHYIO OIACHOCTb (TO €CTh CIIOCOOHOCTH BBI3bI-
BaTh pak). Tak, Haubonee onacHsiMu Trnamu BITY sB-
nsitorest 6, 11, 16 u 18. Pak meiiku MaTku yJien MoJio-
JIBIX sKeHIIMH. Y Myx4rH BITY BbI3bIBAIOT pak moJio-
BOro wieHa. CuuTaeTcsl, YT0 BOCIPUUMYHBOCTD KIETOK
IMIEHKN MaTK{ K BUPYCY Nammuiomsl yenoseka (BITY)
CBSI3aHA C TEHETHUYECKON MPEAPACIIOIOKEHHOCTBIO.

B nHammx nccnenoBaHuAX 3a0071€BaeMOCTh PAaKOM
IIEHKH MaTKH ObIIIa KOPPESIMOHHO 3HAYMMO OTPHUIIA-
TENBHO aCCOLMHMPOBAHA C TPAJMCHTOM Teorpadmude-
CKOH LIUPOTHL, T.€. PaK LIEHKU MAaTKU HAapacTal B IO-
MyJISAIUSIX, PACHOJIOKEHHBIX Onmxke K skBaropy. Ilo
HamuM JanHbeM K3 npu pake meiku MaTku ObLT M0J10-
JKATENBbHO acconuupoBan ¢ UB amneneit CYP1A211-
154 (1F), CYP2E1*5B, CYP3A5 13-327*3C, denotu-
oM (%) NAT2, GSTM1*0 u amnemrrem P53 pro u orpu-
HareabHo - ¢ ayuenamMu reaos CYP2C9*2, NAT2*5b,
CRTC3, FTO, DRD3, VDR u MTNR1. B nureparype
MMEIOTCSI JaHHBIE O MOJI0XKUTEIIHbHON aCCOIMAIINH paKa
mieiiku Matku ¢ amresiMu GSTT1*#0 y smoHCKUX KeH-
wH [20], ¢ GSTM1*0, GSTT1*0 u GSTP1 y utanbsH-
ckux skeHuwmH [21], GSTT1*0 y xenun bpasunun
[22] u nonumopdu3mMomM reHoB pS53pro, p21 (kogoH 72
1 koJ10H 31) kuTaiickux xeHmuH [23]. OnHako apyrue
HCCIIeIOBATEM HU y a3UaTCKUX JKEHIIWH, HU Y OeJbIX
JKCHIIMH HE BBIIBIJIM TOJIOKUTEJIBHBIX WM OTPHIA-
TEJIBHBIX KOPPEJSLIMOHHBIX AacCOIMAIMi ¢ paKkoM
meiiku Matkd noauMopdmsmoB reHoB CYPLAL,
CYP2EIl, CYP246, NQOI, NAT2, Mex, u GSTTI*0,
GSTM1*0, GSTP1, MTHFR u p53, p21 [24-28].

B pesynbrare Hammx UCciIeI0BaHUN TaKKe ObLIO
YCTaHOBIICHO, YTO BCE 3HAYMMBIE «3aMETHBIE» KOoppe-
nspoHHbIe eBsi3u (I - oT 0,5 1o 0,7) K3 pakom meliku
MaTK{ C 3KOJOTHYECKUMH (hakTopamu (HOpMamH TO-
TpeOJIeHHs] TIPOTYKTOB M HYTPUEHTOB) ObUIM OTpHIA-
TeJIBHBIMU. Tak, OTpUIaTeNbHBIE 3HaUNMBbIe CBs3H K3
C HOpMaMH TOTpeOJIeHHs NPOIYKTOB U HYTPHEHTOB
ObUTH: C PHEPTUeH, IPOTENHOM, 3ePHOBBIMH, KapTode-
JIeM, TOMaTaMH, I0JI0KaMH, SIHIIOM, LEJIbHBIM U 00e3-
KUPEHHBIM MOJIOKOM, OJIMBKOBBIM MAaciiOM, IPOYMMH
OBOIIIaMH, CIUBOYHBIM MAaciOM, MEIOM H JKEIe30M
MIPOJIYKTOB )KMBOTHBIX (Tabmuua 2.1.1).

HccnenoBanue xoppenauuoHHsix cBssedt K3 pa-
KOM Tejla MaTK{ C HOPMaMH IOTpeOJICHHS TPOAYKTOB
1 HYTPHUEHTOB BBIIBMIO 3HAYNMYIO MOJIOKUTEIBHYIO
KOPPEJAIUOHHYIO cBs3b K3 pakoMm Tena MaTku ¢ HOp-
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MOit moTpebieHus sHepruu u kaprodens (I - 0,70). O6-
Hapy’>keHa TOJIOKHTENIbHAs 3HaunMas «3aMeTHas» (I —
ot 0,5 mo 0,69) KoppenAIOHHAS CBS3b C HOPMOU TTO-
TpeOJIeHNs] TIPOTEHHA, Msca CBUHBH, ITUTPYCOBBIX,
BUHa, ITIBa, Kode, ChIpa, Me/la, BATAMIHA A H CIIHBOY-
Horo macma. C OCTanbHBIMH HOPMaMH IOTPEOICHUS
MPOJIYKTOB ObliIa MO0 «yMEpEeHHas» CBs3b, OO OT-
CYTCTBOBaJIa 3HAYMMasl CBS3b

[Tpu uccnenoBanuu koppemsinuu K3 pakom tena
MaTKH C TCHETHYCCKUMH (PaKTOpaMU OBLIH BBISBICHBI
3HAYMMBbIE OTPHUIATEIbHbIE KOPPEISIIHOHHBIE CBSI3U C
awtexamMu 1 ¢a3pl MerabosM3Ma KCEHOOMOTHKOB:
CYP1A211+154, CYP3A5 13-327 1 m0JI0KUTEIbHbIE
3HAYMMEBIE KOPPEIIIIIMOHHBIE CBS3H C aIIIeNsIMH 2 Ga3sl
MeTabomsMa kceHoonorukoB COMT+472 |, a Taxxke C
amensMu reHoB perentopoB ADRB2+79, rs1075440
A/G, rs3890733 T.

VYuutsiBas 00IbIIOE pa3HOOOpa3He TAaHHBIX JINTE-
paTypsl 10 TeHETHYECKHM (haKTopaM pHCKa M pe3u-
CTEHTHOCTH K TOpPMOHO3aBUCUMBIM omyxoysiM (I'30),
Hallll JaHHBIC COOTBETCTBYIOT OJHUM U IMTPOTUBOPLCHUAT
JpYTUM JaHHBIM JuTeparypsl (29-33). BaxxHo onHo,
gyto MHorue ['30 mo HamMM JaHHBIM MMCIOT OOIIYHO
MaHeb TeHEeTHYECKNX (HPaKTOPOB PUCKA M PE3UCTCHT-
HOCTH. VICKITIOUEHHEM SBIISICTCS paK MIEHKH MAaTKH, IS
KOTOPOTO HWMeeTcs crenupudeckuii Habop amienei
pHCKa U PEe3UCTCHTHOCTH.
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Abstract

The article consider the development of the structural elements of the Black Sea-Caspian region at the Meso-
Cenozoic stage. The main emphasis is placed on those elements that either controlled the development of the entire
region, or in the future could play a positive role in the formation or accumulation of hydrocarbons.

AHHOTAMA

B crarbse pacCMaTpuBaACTCAd pPa3BUTHC CTPYKTYPHBIX 3JIEMCHTOB LIepHOMOpCKO-KaCl'II/II\/'ICKOI"O Ha
ME30KalHO30MCKOM 3Tame pa3BUTHA. OcHOBHOM AKICHT CA€JlaH Ha TEX JJIEMCHTaxX, KOTOPhIC 1100
KOHTPOJUPOBAIT Pa3BUTHE BCETO PETHOHA, MO0 B OymymeM MOTIH CHITPAaTh MOJOKUTEIBHYIO POJb MpH
00pa30BaHNH WM HAKOIUICHUH YTIICBOIOPOIOB.

Keywords: Black Sea-Caspian region, Mesothetis, active continental margin, Eurasia, island arc, marginal
sea

KunroueBblie ciaoBa: Uepnomopcko-Kacnuiickuil pernoH, Me3oteTuc, akTuBHasi KOHTUHEHTaJIbHAsl OKpauHa,
EBpa3us, octpoBHas qyra, OKpauHHOE MOpE

BraguHbel MEXropHOro cerMeHTa UepHOMOpPCKO- — €AMHBIH NMyTh Pa3BUTHUSA aKTHBHON OKpaWHBI OKeaHa
Kacnuiickoro perroHa NpoULIM Me30KaiHO30ickuii ~ Me30TeTHC B YCIOBUSAX KOHBEPIEHIMH JIMTOC(EPHBIX
MyTh Pa3BUTHs BpeMeHaMH OOIIWii, BpemMeHaMu pa3- 1t [1].

JUYHBIHA, HO C TO3WIMHM T€OJUHAMUKHA OHHM MPOIUIN

YEPHOMOPCKO-KACIIMMCKUM PET MOH
(dparmenT)

BYB - BOCTOYHO-YEPHOMOPCKAS BITAJIHHA
IOKB - JOKHO-KACIIHITCKAS BITAIHHA

PB - PHOHCKAS BITAJIHHA
KB - KYPHHCKAS BITAJIHHA
3TB - 3AIIAJIHO-TYPKMEHCKAS BITAJIHHA BB - BOJIBLLIOI BAJIXAH
BK - BOJIBLLIOIT KABKA3 K - KOIIETJAT

MK - MAJIBIIT KABKA3 Yn - nonyocrpor YEJIEKEH
JIM - JIBUPVJILCKHIT MACCHB

An - nonyoctpos ABILIIEPOH

Puc. 1. Yepnomopcxo-Kacnuiickuti pecuon ¢ 0CHOBHbIMU MEKMOHUYECKUMU INeMEeHMaMU
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B moszgHem Tpmace B pesynprare puUQTHHTA U
CIIpEAMHTA PAaCKPbBUICS MIMPOKHI Maneookean Me3oTe-
tuc. Ko BpemMeHH ero 3akpbITHs, HA €ro aKTUBHOM
OKpaWHe MpPHIUIM BO B3aWMOJEHCTBHE OCTPOBHBIE
oyru u teppednsl — Kpemvus, Izupymus (IopHerid
Kpeim n1 KaBkas), chopmupoBapmie B mporecce KOH-
BEPreHIIMU MarMaTUYeCKUe KOMIUICKCHI, SBIISIOIINECS
CyTypaMH CXJIOIHYBIIErocs okeaHa [2].

Mexay 3TUMH CyTypaMH PacHoJIOXKEH MeradsJe-
MEHT, IpeAcTaBleHHbId YepHOMOpcKkoW, PuoHckol,
Kypunckoit, IOxno-Kacnmiickoit n 3amagHo-Typk-
MeHcKoW BhaguHamu. OHU (OPMHUPOBAIHCH B YCIIO-
BUSIX C)KATHUsl, B 30HE KOHBEPIeHLUU IUIUT, BBI3bIBAs
TpaHc(opManuio TOPU3OHTATIBHBIX ABMXCHUH B BEp-
THKaIbHbIE, BHIPA3UBIINXCS B JU((HEpeHINPOBAHHOM
JBIDKCHUH OJIOKOB, Pa3BUTUH MOJHATHH W HPOTHOOB,
OTPaHWIECHHBIX TTTyONHHBIMU Pa3IOMaMH, HMCIOIINMH
MOAYac XapakTep ceHcMO(pOKaNbHBIX 30H, B MHBEPCUHU
MOAHSATHH U MIPOTUOO0B, B 3HAKOIIEPEMEHHOCTH JBHXKE-
HUU 10 pa3ioMam.

Me3030licKO-KaillHO30MCKHUE MOAHATUS U IpO-
rubsl B BOCTOYHOHN dacTu KypHHCKOH BIaauHBI cMe-
HIUIK CBOE ITPOCTUPAHKE C KaBKa3CKOr0 Ha CyOMepuan-
OHaJBbHOE WM MOTrpy3wINCh BO BnaauHy IOxHoro Kac-
nus. B cBA3M ¢ ’THM U3MEHEHNEM NPOCTUPAHUS CTANIO
HENPaBOMEPHBIM FOBOPHTH 0 eAUHOM Tanbim-Bangam-
CKOM CyOMEpHIMOHAIBHOM HOAHATHU (IUIOTHBIE Mar-
MaTHYECKHE-0CTPOBOLYKHBIE-TIOPOBI, MOTPYKEHHBIE
Ha HeOONBIIYIO TIYOMHY) YKe XOTs OBl MOTOMY, YTO
Munrsuesup-I'efiualickuii I'paBUTAaMOHHBII MaKCH-
MyM OTAensieTcs oT Banmamckoro Makcumyma AJpKu-
HOYPCKMM MHHHUMYMOM (TIpOTHO, NpHIIETAIOIUA K
10xkHOMY ckiloHy bombiroro Kaskasza), a Myranckuit
IPaBUTALIMOHHBIA MakCcUMyM yxoauT B FOxueri Kac-
nui, noxona ao Tanbima. Takoe ke HNpocTUpaHHE
HUMEIOT ME3030MCKHE INIEMEHTHl Ha TEeppUTOpHUU 3a-
nagHo-TypKMeHCKOH BoaauHsl [3].

Kypunckas u 3anaano-TypkMeHcCKash BIaJUHbBI
3aKJIaIbIBAIIMCh Ha MPOJOJDKABIIMXCS MPOTrnOaThes B
KaifHO30e Onokax Manoro Kaskaza, Amxapo-Tpuaie-
iy, IlpnbanxaHCKOi 30HBI M 30HBI IOTO-3aIaTHBIX
Bupranuii Konermara. Kypunckas BnmaguHa sBisiercs,
OTIpeIeIeHHO, MOJIACCOBBIM, HO B OCHOBHOM HEHAJO-
’KeHHbIM Iiporudom. B npenenax Kypunckoii BnagnHsl
Haslo)keHHbIMH siBisitoTcst Mopckuit (I"'aGpIpphIHCKHIA)
(mo3nHEMenoBoit), AnazaHo-Arpuuaiickuii (TuiHone-
HOBEIH) 1 Cabupabaackuii (4eTBEPTUIHBIN) TIPOTHOBL.

B 3anagno-TypkMeHCKON BHajuHE H3MEHEHUE
CTPYKTYPHOTO IUIaHAa TMPOM30LIIO YK€ B MaJICOrEHE.
CoBpeMeHHEIH CTPYKTYpPHBIH IDIaH B ee peaenax Gop-
mupyercs ¢ mmonena (Momamsmwm A.B., 1982).

Konxunckas BmaguHa sBISETCS HAJIOXKEHHOM,
kpome LleaTpanbHO-Merpenbckoro nporuda. TUTHIHO
HaJIOXKEHHOM sBIsieTCsl BapHeHckas BnaauHa. YepHo-
MOpCKas BIIaJAWHA B KaHO30€ ABJISAETCS SMUPHU(TOBBIM
MOJIACCOBBIM TIPOTHOOM [4].

B npenenax Kypunckoii Bnagunsl busnsicysap-Ka-
PalOHIMHCKOE TIOTIepEeYHOe MOAHATHE, OTPaHNYEHHOE
CUCTEMOH pa3noMoB, pasaenser Mainelii KaBka3s u Ta-
JIBIII.

PaccmarpuBaemast Teppuropus B Me3030€ Ipea-
CTaBJIsIa AKTUBHYI0 KOHTHHEHTAJbHYK OKpauHy
EBpasuu (ocTpoBHast ayra, OKpauHHOE MOpE FOKHOTO

ckiona bonemoro Kapkasa) u HaXoAmIach B YCIOBUSAX
CXKaTHs, CBSI3aHHOTO cO cOmmwkeHneM [ OHIBaHBI C
EBpazueii.

O mMPOKOM TNIPOSIBICHUN BEPTHKAIBHBIX JBHKE-
HUW B 30HE KOHBEpreHMu miuT numer B.E.Xaun
(1983). ITocne cronkHOBeHUs B 6aTe CoMXeTo-ArmaM-
ckoi u LlenTpansHo-KypHHCKOH OCTPOBHBIX AYT Tep-
putopus Kypunckoit Bnagunst 1 ComxeTo-ArgaMmckast
30Ha BXOJMJIU B COCTaB €IUHOM 3aKkaBKa3CKOil 0CTpOB-
HOW Iyru, Wiu B Oojee y3KoM cMbicie MaslokaBKas-
ckoif ee yacti. OJTHaAKO BO3PAcCTHOI AMana3oH ByJIKa-
HU3Ma B npenenax teppuropun KypuHckol BmaguHbI
mmpe, yeM B CoMxeTo-ArnaMcKoii 30He. 31ech KpoMe
MIO3THEIOPCKOTO, KOHBSK-CAHTOHCKOTO BYJIKaHU3MA,
KOTOpBIH xapakrepeH W i1 CoMxero-ArmamMcKon
30HBI, IPOSABIACTCA U aNb0-CEHOMAHCKHH, XapakTep-
HBeI 111 BarmaMmckoit 3008 1 Ampkapo-Tpuanernu, a
TaK)KE€ KaMIIAHCKUN BYJIKAaHHU3M, XapaKTEpHbBINA IS
Bangamckotii 30HHI [5].

JlauHble OypeHus MoKa3ajiy, YTO 30Ha IPUIIOIH-
TOTO TIOJIOXKEHUST Me3030s1 OT paiiona Kropmaamupo-Ca-
ATJIMHCKOTO IOTPeOCHHOT0 IMOJHATHUSL HE MPOCTUpa-
eTcs B HampaBlieHWH BaHJamMcKoOW 30HBI K ceBepy, a
CBOPAYMBACT B 3ala-CEBEPO-3alalHOM HAIPABICHHH,
COOTBETCTBEHHO NPOCTUpaHui0 MuHrsueBup-I eiuaii-
CKOT'O TPaBUTAIIMOHOTO MaKCUMyMa. BbIpricoBBIBaeTCS
cucteMa  MumnrsueBup-I eituait-Kropnamup-Caatisi-
MyTaHCKOTO TPaBUTALMOHHOTO MaKCUMyMa, KOTOPBIi
Ha MuHrsueBup-I'eliuaiickoM OTpe3Ke MMEET KaBKa3-
CKOe TIpoCTHpaHue, a B paiione Kropnamupa npuo0pe-
TaeT cyOMepuaMoHaIbHOE IpocTupanHue. Bed ata cu-
cTeMa MakCUMYMOB OJIOKHpyeTcs ¢ ceBepa (B 3amaj-
HOW YacTHM) M C BOCTOKa (B BOCTOYHOH YacCTH)
Mumrsuesup-I eituaii-ITagap-I's13putarauckoi
(Munrsauesup-Ieituaii-3anagHo-Kacnuiickoii) cucre-
MOH TITyOMHHBIX Pa3IOMOB, KOTOpast SABJISCTCS TPaHH-
e OJIOKOB C pa3BUTHIM M HEPA3BUTHIM T'PAHUTHBIM
CJIOEM, T.€. YHCHAIMYECKOTO M SHCUMAaTHIECKOTo 0J10-
KoB [6].

OcTpoBHast Jayra, OTpaHMYMBAIONIAs BHAIUHY
IOxnoro Kacnus ¢ ceBepa, mpencrabisiia co0oil BO-
CTOYHOE MPOJOJDKEHHE SHCUAIMYECKOH OCTPOBHOMI
IYTH, 3aJI0XKHUBIIEHCS, KaK YKa3bIBaJIOCH BEIIIE, B IIpe-
Jenax BaHnaMckol 30HbI; B COBPEMEHHOM CTPYKTYp-
HOM IUTaHE €€ OTPAKEHHEM SIBISIETCA CaHTadalIbCKUil
cyOMepuIMOHaNbHbBI yyacTok SBannmar-CaHrayanib-
CKOTO TPaBHTAllHOHHOTO MAaKCHMyMa M JIOKaJIbHBIA
IpaBUTAllMOHHBII MakcnMyM bakuHckoro apxurnesnara.
B coBpemeHHOM cTpyKTypHOM IutaHe HipkHeKypuH-
CKOH BITaJIMHBI OTPaKEHHEM CYIIECTBOBABIIEH IHCHA-
JIMYECKOH OCTPOBHOMN IYTH SIBJISICTCS JIOKAIBHBIN Ipa-
BHUTAIIMOHHEIN HaBaruHCKuiT MaKCUMyM CYOMEpHIINO-
HAJIBHOTO MIPOCTHPAHHUS. Ot MaKCHMYMBI
MTOTYEPKUBAIOT OTHOCHUTEIBHO HErTyOOKOe 3aJIleraHue
IUTOTHBIX TIOPOJ, CIAraloifnX OCTPOBOAYKHYIO CEpPHIO.
Bce cka3anHOE OTpa)kaeT TEHISHINIO H3MEHEHNUS TIPO-
CTUpaHusi BOCTOYHBIX 3seMeHTOB KypuHckoil Bna-
JUHBI C KaBKa3CKOro Ha cyOMepuanoHaibHOe. Takas
TEHJIeHIUs OYEeBHHA U IJIs d1eMeHTOB Bannamckoit
30Hbl. OHa ObUIa MoJaMedeHa Te0(U3UKON TaKKe M K
fory or A6meponckoro mnosyoctpoBa (I'oGepman,
1975). Otu BocTouHble 31eMeHThl KypuHckoil Bma-
JUHBI 1 BaH#naMcKko# 30HBI YXOJAT B 3allaIHyI0 4acTh
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Bragueel IOxHOro Kacnus, a ¢ BocToka B Hee yXOIsIT
9JIeMEHTHI 3amaHo-TypKMEHCKOW BIIAAWHBI; 3TH dJIe-
MEHTBI 00€HX BIAIHMH 3a9aCTYI0 COSANHSIOTCS MEXIY
co0Ootii B ipenenax Brnaauas! FOxaOT0 Kacmus. Tak, Ha
ceBepe BrmaguHEl [OxHOTO Kacmus B Me3okaiHO30e
pa3BuBaercss AoOmepono-Ilpubanxanckuit  mporuo,
Kropaamup-Caatne-Myrasckoe MOJHATHE yepe3 BIa-
nquny FOxxHoro Kacnust coequnsiercs ¢ nogastueM ['o-
nmuHa, a Jlxanunadanckuil mporu6d coeaunsercs ¢ Keii-
MHUPO-UHKHIIISIPCKUM IPOTHOOM.

B npenenax Kypunckoil Bnmagussl yxe B Me3030€
BO3HHUKAIOT ITOIHATHS U IPOTHOBI, KOTOPBIE B 1aIbHEH-
IIeM pa3BHBAIOTCS B TEUCHHE BCETO ME30KaiHO30s.
Tak, ye B paHHeH 10pe BO3HUKaOT MuHrsueBup-I eii-
qaii-Kropmamup-Caatiei-Myranckoe, AjazaH-ATpu-
yaiickoe nofHaTus, lupakcko-AmxuHoypcko-Hux-
HeKypHHCKHH, EBmax-Armkabe TMHCKIA TPOTHOBI, KO-
TOpBIE pa3BUBAINCH [0 IUIMOLEHA. B IuHoneHe
coxpansierca juub llupaxcko-AmxuHoypcko-Hink-
HEKypUHCKHH mporud; pachopmupossiBaetcsi EBnax-
ArmxaOeKHHCKUI TPoruo, 3/1eCh B 3TO BpeMs 00pa3o-
BBIBAIOTCSA CTPYKTYpPHBIE BBICTYINBI aHTHKaBKa3CKOTO
MPOCTUPAHUS, HO B YeTBEPTUIHOE BpeMsI BHOBb BO3HHU-
kaeT EBnax-Armkabenuackuil mporud. B men-ommro-
IIEHOBOE BpeMs pa3BuBaercs bumsicysap-Kapagonmua-
CKO€ TOJHATHE, U JIUIIb B MHOIIEHE 3/1€Ch 3aKJIa/(bIBa-
etcst HikHe- ApakCHHCKHN TOTIepeYHbIH mporud [7].

BrutoTe 10 HIKHETO Mela BKJIIOYHUTENHHO CyIIe-
cTBOBallo ApTBHHO-BOIHHCCKOE MOMHATHE (MHKpO-
KOHTHHEHT Ha MecTe Mexaypeubs Kypel u ['aGrippsr
(Mopw). Bmnote 10 Maiikoma cymiecTBOBall IPOTHO
IIpurbunucckoro paifoHa (MOrpyxeHHas 30Ha An-
skapo-Tpuanerun). Takum oOpasoMm, B mpenenax Ky-
PUHCKOM BIIaIUHB] HAJIOKEHHBIMHU SIBIIIIOTCA Mlopekuii
(mo3znHeMenoBoit), AnazaHo-Arpuuaiickuil (ruinone-
HOBEIH), Cabupabanckuii (4eTBEepTHYHBIN) MPOTHOEI,
ApakcuHCKHH TonepevHblii mporud. Cka3aHHOE IOJ-
TBEPKJAeT, YTO BIIOTH JI0 TUIHOleHa KypuHckas Boa-
JIHA B OCHOBHOM OBblJIa MOJIACCOBBIM, HO HEHAJIOKEH-
HBIM TIporun6omMm, a HmkHeKypuHCKHMI Tporud pas3Bu-
BAJICS ¥ TIO3KE M JIMIIb B ITOCIEOaKNHCKOE BPEMsI 311€Ch
c(hOpMHPOBAJICSI COBPEMEHHBIH peibed.

Pa3Burne moiy4aroT AONTOXHUBYIIHE Pa3IOMBI -
Jlenkopan-Jlarogexckui, 3ananno-Kacnmiickuii,
MumnrsaeBup-I eituaii-ITanap-I'si3putarauckuii,  Op-
XEBCKO-A yKHUan-AJISATCKUH, Tenapu-UcmaunmnauH-
ckuii, Kapenu-I'yTkameHnckuli, cucremsl busnsicysap-
Kapagonnmackux 1 MyxpaHo-CHOHCKHX HOTIEPEYHBIX
paznomoB, Illexu-EBnaxckuii nonepedyHblid pazioM.
Cucrema buiscyBap-KapagoHIMHCKUX MONEPEUHBIX
pasznomoB (HmxHe-ApakCHHCKNX) OTpaHUYMBAET C Ce-
Bepa u tora buscysap-KapagonnuHckoe monepedHoe
nonusatue (3anamno-Kacmmiickoe, mo O.1II.IIuxamm-
6eiinmm). IIpennonoXUTENbHO, OHO MMEET PelIaroee
3Ha4YeHHE TPH (POPMUPOBAHUH PASIUIHBIX HCTOPUKO-
(hopMaIMOHHBIX OOCTAHOBOK B HOIEHOBOE BpEMs B
npenenax Comxero-Argamckoit 3061 Manoro Kas-
Ka3za u Tanpimra. DTa cucTemMa pa3IoOMOB COCTUHSICTCS
C TITyOMHHBIM Pa3JIOMOM, IPOXOASAIINM B LIEHTPAILHON
yactu Kropaamupo-CaaTnHCKOro NOJHATHS, OTCEKas
Tanemm or ComxeTo-ArjgaMckod 30HEI Majioro Kas-
Kasa.

Ha Teppuropun 3anmamno-TypKMEHCKOW BIIaJUHBI
B TEYEHHE ME30KalHO30sl yHACJIEIOBAHHO pa3BHUBa-
tores [Tpubanxanckuii, Kenbkopckuii mporuowl, a B Te-
yeHne Me3030s - Keirimupo-Ilpuarpekckuii mporuo,
Ananar-Meccepuanckoe noanarue. Ho yxe B maneo-
TeHE MPOUCXOJUT U3MEHEHNE TEKTOHUYECKOTO IJ1aHa -
B 30HE MOTPYXEHUS I0T0-3amagHbIX Buprauuii Koner-
Jara MpoucXoAuT nuddepeHnuanys Ha MOAHSITHI U
poru0bl, BO3HUKAET CYyOMEpHAMOHAIBHBIN KacIUii-
CKMI TEeKTOHMYECKUU IJIaH. B miumorieHe BO3HHMKAIOT
Meccepuanckas, I'orpangar-Huxunuispckas u Cesep-
Hasl CTYIEHH, pa3JieJIeHHbIe TTyOMHHBIMU Pa3IoOMaMU
lopmxa-Tetiuatickum 1 [Tpubanxanckum [8].

[Mpubamxanckuii u Kempkopckuii riryOnHHEBIE pa3-
JIOMBI IPOSIBIIIIOTCS YK€ B paHHeH-cpenHel ope. [lpu-
0aMXaHCKUH pa3ioM pa3BUBACTCS Ha MPOTHKEHUH
BCET0 ME30KaiHO030s1 O IUIMOLEHA BKIIIOUUTENBHO, a
Kenbkopckuii pa3inoM nposiBiseTcss U B Y4ETBEPTUUHOE
BpeMsL.

Yro xacaetcs Konxuackoii BllaIuHbI, TO OHA B OC-
HOBHOM SBJISIeTCSA HAJIOKEHHOM, TaK KaK Ha MPOTSDKe-
HUHM KaifHO304 371eCh YacTO IPOUCXOAUT MHBEPCHUS T10
OTHOIICHHUIO K MAJICOTEKTOHUYECKUM 3JIEMEHTaM, pas-
BHUBAaBIIMMCA B Me3030¢€. Tak, Hanpumep, Puono-Yana-
JTUIICKUH Iporu0, BOSHUKIINA B TTO3IHEH fOpe, B MO31-
HEM MeJy yXe pacOpMHpOBAJICS U BHOBb pereHEpH-
pyeTcs JUIlb B IUTMOLEHE.

Vxe B paHHE-CpEIHEIOPCKOE BpeMsl (PUKCHPYETCS
l'arpa-Myxypckuii, Puna-Copckuit u Hoxaraypckuid
IyOMHHBIE pPa3loOMbl; B paHHEM MeIy BO3HHKaeT
cyomepunuonanbhbiii - Carsamuuao-LlaneHmKuxckuit
TyOMHHBIN pa3iioM, B O3HEM Melly Bo3HHKalT Ko-
Oyneru-3akapckuii U Anakmus-/[KBapcKuil riyOuH-
HBIE PA3JIOMBI.

B panHeii-cpeqHeil tope pa3BUBAETCS €AUHBINA
Komxunckuit mpornd, B TO3MHEH IOpe BO3HHUKAIOT
Merpenbcko-Abxa3ckuii  uw  Hmwkaepuoncko-Bo-
CTOYHO-UEepHOMOPCKHIA MPOTHUOBI C Pa3ACisIONIUM HX
I'ymayro-Xo0ckuM HOTHATHEM.

PannemenoBasi cuTyanus 4eTKO NOKa3bIBaeT OT-
CYTCTBHE YHACIECIOBAHHOCTH W TpOsBIeHUE Iudpde-
pEeHIMAIK B Pa3BUTUH B Ipenenax Tepputopun Kos-
XUICKOM BHaauHbl. Pa3BuBaroTcs crenyrouue sie-
MEHTBI: [Hawnmickoe, IOxn0-X00cKo0e,
Hanenmxuxckoe, Jlecckoe nonuatus, Merpenbckui,
Puono-Yanagunackuii mporuObl. Bce 3Tu smeMeHTHI
HMEIOT KaBKa3zckoe npoctupanue. Ho yxe B mo3nHem
MeTy BO3HHKAIOT JJIEMEHTHI, UMEIOIIHE CYOMEpHINO-
HajbHOe mnpoctupanue - Canxunoiickoe, Okymckoe
monasaTHs, L{enTpansHo-Merpensckuii, Cabepuiickuit
mporuObl. B TO jke BpeMsi pa3BUBAIOTCS AIIEMEHTHI KaB-
Ka3CKOTO TpocTUpaHus - ['ypurcMTeOckoe MOTHATHE,
Mokxksa-I"arpuHckuii, I'ypuiickuii mporuos.

B maneorieH-3011€eHOBOE M OJIMTOIICH-PAHHEMHO-
LIEHOBOE BPEeMs IPOI0JDKAET PAa3BUBATHCS CyOMepHan-
oHanbHBIH L{eHTpanbHO-MerpensCKkuii mporud, K 3a-
a1y, BOCTOKY, CEBEPY U IOTY OT HETO B OIICH-TIAJIe0-
LIEHOBOE BpeMs pacroioxensl CanxnHo-KBanoHckoe,
Hzupynsckoe, KaBkaszckoe, Jlecckoe momHsATHs, a B
OJINTOLIEH-PAaHHEMUOLIEHOBOE BPEMsI B 3aMaJHOM 4acTH
Konxuckoii BianHbI BO3HUKaeT obmmpHoe Komxun-
CKOE IOJHATHE, BKIIIOYMBIIEE B c€0sl M TEPPUTOPHIO
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CYIIECTBOBABIINX B MayieoneH-3oueHe CanxuHo-KBa-
nouckoro u Jlecckoro nmogusatuii. Konxuackoe mogHsi-
THE SBIIUIOCH 30HON pa3MbIBa, HA CEBEPO-3aIlajie Ipo-
CTHpasch B akBaToputo UepHOTO MOPSs, GopMHPYS 00-
LIMPHOE Konxuno-Bocrouno-UepHomopckoe
nogHATHE — cynry [2]. B cpemne-mozgHeMuoneHOBOE
BpeMsI BO3HHKAeT HaJloeHHbIi CyrncuHCKuil nmporuo,
B pe3yibTaTe 4Yero CUJIBHO YMEHbBIIAeTCs IUIOINAIb
Konxuno-Boctouno-UYepHomopckoro  mogHsATHA -
CyIIH, KOTOPOE OTTECHSAETCS K CEBEPY MO CPAaBHEHUIO C
OJIUTOLIEH-HIKHEMUOIIEHOBEIM BpeMeHeM. B To ke
BpeMsI IIPOJI0JKAET IIOCTYMHO Pa3BHBATHCS, 3aJI0MKCH-
HBIA B O3HEMENOBOE BpeMsl, LlenTpanbHo-Merpens-
ckuit mporud [8]. B mumorneHoBoe BpeMsl B Ipeenax
Konxunckon BIIaIUHBI pachopMHpOBEIBacTCS
Cyncunckuii, llenTpanpHO-Merpensckuii mporuosl,
Ha UX MECTE BO3ZHHMKAIOT [ ypumcMTeOckoe MOmHATHE,
KOTOpOE CYIIECTBOBAJIO B PAHHEMEIIOBOE BpeMsl, a To-
cJie BOIIIO B cocTaB Ooiee o0mmpHoit Komxumcko-Bo-
ctouHo-YepHOMOpckoii cymmu, u Koaxuackoe momHs-
THE, OTTECHEHHOE K BOCTOKY M COCTABIIAIOIIEE €TUHYIO
obnacth pa3mbiBa ¢ J3upynbckoii cymeit. Kak ykasbi-
BaJIOCh BBIIIC, B INIMOLICHC BHOBH BO3HHKACT Puono-
Yanamunckuii nporud. M, HakoHeN, B YeTBEPTHIHOE
BpeMs BHOBb BO3HHUKAET IIPEKPATHBIINH CYIECTBOBA-
HUe B umoneHe [{enTpanpHO-Merpensckuii mporuo.

Bce ckazaHHOE MMOTYEPKHUBACT TOT KOHTPACT, KO-
TOpPBIM HabMoaeTcsl B TeHACHIUAX pa3Butus Kypun-
CKOHM U gaxe 3anaaHo-TypKMEHCKOW BHIAJIUHBL, C OJI-
HOW cTopoHbl, 1 Konxuackoi, ¢ qpyroi.

OpHako Bce ATU CTPYKTYpHBIE 3JIEMEHTHI COIpS-
JKeHbI MEXJy co0ol equHOM ucTopueil oOpa3zoBaHUA
Ha 3aKJIIOUYHUTEJIEHOM 3Tare pa3BUTHs okeaHa Mesore-
THC. Bce OHM 3aKkitoueHbl B Ipeiesiax IpeAropHbIX Cy-
Typ [2]. IIpencrasnstomux cobol MIMPOKUE HAJBUIO-
MIapbsHKHBIE MOJTOCHL. C yIeTOM JIMTOJIOTO-CTpaTUrpa-
(MUecKUX COCTABISIOMIMX KOHKPETHBIX YyHAaclen0-
BAaHHO-Pa3BUBAIONINXCS MIPOTHOOB, BO3MOXKHO OTMe-
TUThH TEPCHEKTUBHBIE CTPATUTpadUUECKue Moapase-
JIeHUst 17151 00pa30BaHUs U CKOIICHUS YTIIEBOIOPOIOB.
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Abstract

This article discusses some of the most pressing problems in mechanics solved with the help of mathematics,
as well as the influence of mathematics on the modern world.

AHHOTAN NS

B naHHO#i cTaThe paccMaTpHuBaeTCsi OJIHM U3 HauOoJiee aKTyaJbHBIX MPOOJIEM B MEXaHHKE pellaeMble TIPH
MOMOIIIM MaTEMaTUKH, a TAK)Ke BIUSIHUE MaTeMAaTUKU Ha COBPEMEHHBINA MHUP.

Keywords: mathematics, technology, mechanics, mathematical model, car.
KiroueBble cjioBa: MaTr€MaTHuKa, TCXHUKA, MCXaHHWKa, MaTEMaTH4YCCKass MOACIIb, aBTOMO6I/IHI:, aBTOMOOHIIE-

CTPOEHHE, CKOPOIOABEMHOCTD.

3HaueHWe MaTeMaTHUKH Ul COBPEMEHHOM TeX-
HUKHM U MEXaHHKH. MaTeMaTHKa, KaK OJlHa M3 CaMbIX
JpeBHEHIINX HayK TIpHBJIEKala K cede BHUMaHHE
OTPOMHOT0 YHCJIa YUEHBIX, TIBITABIIUXCS MTOHSTH €€ 3a-
KOHBI U MoJioxkeHusa. Henp3s oTpumnath ToT ¢GaxT, 9To
JIpEBHETPEUECKUH yIeHbIH ApXxuMmes ObLIT pogoHaYaIb-
HUKOM HCIIOJIb30BAHUS MaTEeMaTUYEeCKUX 3HAHUH I
M3y4YeHHsI CYITHOCTH IPUPOIHBIX ABICHUHN H, TaXke TO-
cle pas3Bajia T'peyecKod KyJIbTYpbI, pa3BUTHE ITOM
HEMAJIOBXHOW HAYKH IPOJI0IDKAIIOCH [0 BCEMY MHUPY:
B Unnnm, Kurae, Cpenneit A3un u apaOCKUX CTpaHax.
bnarogapst Tpyznam yu€HbIX Oblta pasBHTa TPHTOHO-
METpUsl, B 3THUX CTPaHaX CIOXKUIACh JECATUYHAS CHU-
CTeMa CUHUCIICHUS, 3JIeMeHTapHast anredpa 1 TPUTrOHO-
MeTpusi. PazBuTre MaTeMaTUKU U €€ PUIIOKEHHUH ITPO-
HCXOJIUT BO B3aMMOCBSI3U C NMPAKTHIECKON JKU3HBIO U
MOTPEOHOCTSIMH APYTHX HAYK.

Cronths 00paTHTh BHUMaHHE Ha TO, YTO MaTeMa-
THKa HWMEeT MPSIMYI0 CBA3b CO MHOTHMH HAayKaMH.
Hanpumep, cBA3b ¢ TAKUMHU TYMaHHTapHBIMA U 001I1e-
CTBEHHBIMH HayKaMH KaK JIUTepaTypa, IICUXOJIOTUSI.

[t moipoOHOTO0 paccMOTPEHUST BO3BMEM MY3bI-
KaIbHYIO TEPANuI0. 3aHUMAasACh MYy3bIKOH, UEIOBEK 3a-
HUMAETCsl HEMOCPEACTBEHHO MAaTeMaTHKOH, MOTOMY
KaK JIOTHKA YHCeJl HAllPSIMYIO CBSI3aHA C JIOTHMKON MYy-
3BIKANBHBIX (pa3. Bes MyspikanpHast 0071acTh, Tak HIIN
UHaue, CBA3aHa C MATEMAaTUKOM: B JIaJlax €CTh OINpee-
JICHHOE YHCJIO CTYINEHEH, KOTOpBIE XapaKTepU3yroTCs
OTIpeIeIEHHBIMHI 3aBHCUMOCTSIMH U TIPOMOPIIMOHAIB-
HBIMHU OTHOIICHUSAMH;, PUTM JIEJIUT BPEeMS Ha €TUHHIIBI
U yCTaHABIIMBAET MEXJy HUMU YUCIIOBBIE CBSI3U; MY-
3pIKajibHas ()OpMa OCHOBaHA Ha MEE CXOJCTBA U Pa3-
JIN4Us, TOKAECTBA U KOHTPACTA, KOTOPBIE BOCXOIAT K
TIOHATHSAM MHOXXECTBA, CHMMETPHH U (HOpMHUPYIOT
CJI0’KHBIE T€OMETPUUYECKHE MY3bIKAIbHbIE TOHATHUSL.

bnaropaps matemaTnke OBLIO pealn30BaHHO IO
HCTHHE CaMO€ Ba)XHOE U T€HHAJIBHOE OTKPHITHEM B 00-
JIACTH MY3BIKH - 3TO OTKPBITHE BEIMKOTO I'PEUECKOro
yaenoro ITudaropa. KoHmenus KOTOPOro COCTOUT B
TOM, YTO COYETaHHE 3BYKOB, M3J]ABAEMBIX CTPYHAMH,
HanboJiee MEIOANTHO, €CIIA Ha MY3bIKAJIEHBIX HHCTPY-
MEHTaxX pacrojaraTb CTPYHBI B MPAaBUIBHOM COOTHO-
LIEHUH JUTMHBI YT K 1pyr. [Indarop, 1 nokasareinb-
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CTBa CBOETO OTKPHITHS, HCIIOIB30BaJl MOHOXOP - HH-
CTPYMEHT ¢ ofHOH cTpyHOW. CTpyHa Ha MOHOXOpIE
MOTJIa TIePEKUMATHCS B Pa3INIHBIX MecTax. [Ipoxenas
0oJBIIOe KOTMIECTBO OIBITOB, [Inarop Mmatemarnye-
CKH OIHUCAJI 3By4aHHEe HATSIHYTOH CTPYHBI MOHOXOp/IA.

EcTecTBeHHBIC M TeXHWYECKHE HAYKH TaK XKe HE
MOTyT OOOWTHCH O3 3HaHUS MaTeMaTHYECKHX 3aKo-
HOB.

XMMUKHU 1 OUOJIOTH BCEro MUPA aruioUpyIOT Ma-
TEeMaTHKe CTOs, OTOMY Kak Oyarojapsi e 3T JBe
HayKHU IIPEBPATUIINCh U3 OIIMCATENBHBIX B OKCIIEPUMEH-
TanbHble. JIOCTaTOUHO BCIIOMHUTB, YTO IPU MOMOIIU
MaTeMaTHKH MBI TPOW3BOAMM KaK INPOCTEHIIHE pac-
49ETHI 0 XUMUYECKUM (HOpMyJIaM B YpaBHEHISIM XUMH-
YECKUX peaKklui, TaK U CI0KHENUIINE MaTEMaTUUECKHE
oTepanyy, MOJCTUPYIOMUE OO0NBIIOe KOJIHIECTBO
CIIOKHEHIINX XUMHYECKHX TporeccoB. CymiecTByeT
JlaXKe pa3ziesl TEOPETUUECKON XMMHUY Ha3bIBaeMbIH «Ma-
TeMaTH4YecKasi XUMUsi». MaremaTrnueckas XUMUs - 00-
JIACTh UCCJIEI0BAHUI, TOCBSIIEHHBIX HOBBIM ITPUMEHE-
HUAM MaTEMAaTUKU K XUMHUYCCKUM 3agadaM.

He Tonpko XUMUKH, HO U OMOJIOTH JaBHO mpubOe-
raloT K MaTeMaTuke. Kaxpiii Ouosor npu uccienopa-
HUH B TOH WIIK HHOH cepe TOIDKEH COTIaCOBBIBATH IO~
Jy9eHHBIC UM PE3yIBTATHI CO CTATHICCKUMH KPUTEPH-
SIMH, 8 COOTHOIIICHHSI, KOTOPBIE OH MOJTyYHII, Hanboee
4acTO M300pakaroTcsi KPUBBIMH W3 aHATUTHYECKON
TEOMETPHH.

Taxokxe B OMOXUMHH IIPOKO UCHOIB3YIOT YpaBHE-
HUSA TCPMOAMHAMUKH. A cratuueckue METOAbI CbII'-
pajii CyLIECTBEHHYIO POJIb B paclin(ppoBKe reHeTHYe-
CKOT'0 KOJa , a TaK k€ B COCTaBJICHHH XPOMOCOMHBIX
KapT. Bc€ 310 — TpaguoHHas MaTeMaTHKa.

Teneps ke pacCMOTPUM OCHOBHOM BOIIPOC HallleH
CTaThbU — KaKOBa K€ POJIb MATEMaTHKH JAJIsI COBPEMEH-
HOW TEXHWKU W MEXaHWKU. MeXaHWKa SBIACTCS APEB-
Helmel 1 Hambolnee pa3pabOTaHHOW palMOHAIHHOMN
HayKoil. Pemenne mepBhIX 3a/1a4 MEXaHUKU CBSI3aHO C
HUMEHEM JIPEBHETPEYECKOTO YICHOT0 ApXuMena.

B mHacrosimee ke BpeMs, KOrja HEOOXOIMMOCTh
rIyOOKOW MaTeMaTHYeCKOH IOATOTOBKH HWHKEHEPOB
HE HaJI0 000CHOBHIBATh, KOT/Ia KaK B COAEPIKATEIEHOM,
Tak M B OPTaHU3alMOHHOM TIaHe 0b6ocobunack cdepa
TEXHUYECKUX HAyK, CTaBIIasi 00BEKTOM (PHIOCOPCKO-
METOOIOTHYECKOT0 aHaJIN3a, BOIPOC O 3HAUYCHUH Ma-
TEMAaTUKH 11 TEXHHUKH TPaHC(HOPMHUPOBAJICT B MPO-
OIeMy MaTeMaTH3aluN TEXHHYECKIX HayK.

[psimMbIe ke CBSI3M MaTeMaTHKH C TEXHUKOW Yalie
UMEIOT XapaKTep NPUMEHEHHUs yKe CO3IJaHHBIX MaTe-
MATHYECKUX TCOPHH K TEXHUIECKUM IMpodiemaM. Bot
HEKOTOpBIC MPUMEPHI BOSHUKHOBEHHS HOBBIX MaTeMa-
TUYECKAX TEOPHHA W PACUETOB, KOTOPHIE HCXOIS M3
MMPaKTUYCCKUX 3aIIPOCOB TEXHUKU U MEXaHUKHU: CO30a-
HHUE MCTOJIa HAMMECHBIINX KBAAPATOB CBA3AHO C I'€OaC-
3UYCCKUMU pa60TaMI/I; N3Y4YCHUC MHOTUX HOBBIX TUIIOB
JuddepeHInaTbHBIX YPaBHEHUHA ¢ YaCTHBIMH TPOU3-
BOJIHBIMH BIICPBBIC OBIIIO HAYATO C peHICHUA TCXHUYC-
CKUX TpoOJIeM; omepaTopHbIE METOBI PEIIeHUs Iud-
(hepeHIMaNbHBIX yPaBHEHUH OBUTH Pa3BUTHI B CBS3U C
SNEKTPOTEXHUKOH U T. A. 3a7a4ll CUHTE3a YNpPaBIIIO-
HIMX CHCTEM IpPHUBEIN K Pa3BUTHIO HOBBIX pa3JelioB
MaTeMaTHueckou noruku. Hapsay ¢ Hyxkaamu actpo-

HOMHH PEIIAIONIYI0 PONb B Pa3BUTHU METOJOB IPH-
OymkEHHOTO perneHus audQepeHnraIbHbpIX ypaBHe-
HUH UTpaJId TEXHUYECKHUE 3aaauu. LlenukoM Ha TeXHU-
YeCcKOH MoYBe OBUTH CO31aHBI MHOTHE METOIBI TIPHOIIH-
KEHHOTO PEIICHHs MHTETPAIbHBIX YpaBHEHHH, a Tak
xe nudepeHIaIbHbIX YPaBHEHAN C YaCTHBIMH TIPO-
W3BOJHBIMU.

Jns 6onee sipkoro npuMepa NpUMEHEHUs MaTeMa-
THKH B MEXaHUKHU OIHUILEM OCHOBHBIE MOMEHTHI B 00-
JIACTH aBTOMOOHIICCTPOCHHUSL.

MaremaTtrdeckasi MOJIEINb - 3TO CIOCO0 ONMUCAHUS
peaJbHON TEXHHYECKOW CHTyalMu (3a7add) ¢ MOMO-
IIbI0 MATEMATHIECKOTO S3BIKA.

[Tpu paszrone aBTOMOOWIA €r0 MacCcOi U OTHENb-
HBIMH YaCTSAMH, BPALIAIOIIUMICS IETAISIMHU TPAHCMHUC-
CHM, 3amacaeTcs KHHETHYeCKas DJSHEeprus, KOoTopas
0CTaeTCs MOCTOSIHHOW IIPY PaBHOMEPHOM JIBHYKEHUH H
pacxomyercss TpH TOATOPMAXWBAaHUHM WM TIOJIHOW
OCTaHOBKE B TOPMO3HOW CHUCTEMeE, IIPU NPEOJOIECHUN
NOABEMOB Ha HEPOBHOU Jopore. ICTOYHUKOM MOTEH-
LIMAJIbHOW SHEPIruM, CO3JAOIIUM CUIY TSITU Ha BENy-
IIUX Kojecax AJIS pa3sroHa aBTOMOOWIIS, CIYXKHT JIBU-
ratenpHas ycranoBka ([IBC, I'T/l.). MomeHT OT aBH-
ratelsi K BEAyIIMM KoOJIecaM TepelacTcs psaoM
MEXaHU3MOB: ()PUKIHOHHBIM CIEIUICHHEM, KOPOOKOH
nepenay, KapAaHHOM nepenaveil, rmaBHOM nepenavei,
muddepeHnranom, moIyocIMu, KOTOPbIE 00beINHEHEI
B OJIIH TEPMIH TPAHCMHUCCHSI WIIH MOTOPHO-TPAHCMIC-
CHOHHAsI YCTaHOBKA.

OO0nacTi B aBTOMOOMJIECTPOCHHH, KOTOPHIE He-
BO3MOKHBI 663 3HAHUM MaTEeMaTHKH U MaTeMaTHye-
CKUX PacyeToB:

1. ABTOoMOOHIIbHEIE (hapbl

2. YcraHoBka kaTa)oToB U UX opma

3. Kakue amiibl BBITOJIHEE UCTIONB30BaTh I hap

4. dopma 1iecTepeHKu

5. IIpoBepka pyneBoro ynpabiaeHUs

6. [TogGopa mopIIHEH MO IITHHIPAM

7. YMeHne MaTeMaTHIecKd TPaMOTHO TIPOYUTATh
TabIHIy

Takum 00pa3oM, MIMPOKOE MPUBJICUYCHHUE CIIOXK-
HOT'0 MaTeMAaTHYeCKOTro ammapara AJs pelieHus Ipu-
KJIaIHBIX 3a/1a4 MEXaHUKH U TEXHUKH IPUBEIIO K Hop-
MUPOBAHUIO OTUX HAYUYHBIX JUCIHUILINH C OCO6I)IM cTa-
tycoM. B 1950-1970-x rr. B pa3BUTHU TEXHUYECKHX
HayK Bce OOJIBIIYIO POJIb CTAJHM UIPaTh MPOLIECCHl HH-
Terpanuu U 0000IIECHHUS TEOPETHIECKUX PE3yIIbTaTOB,
MTOyYCHHBIX B HCCICAOBAHUIX MPOOJIEM TEXHUKH U
MEXaHUKH.

PaccmatpuBast Gonee KOHKpPETHBIC apTyMEHTEI, S
XOTeNl OBl OCTAaHOBHTHCS HA 3HAYCHUH MATEMATHKH B
CaMOJIETOCTPOCHHUH.

B cBoux pabortax B. A. [Ilupokomnosic paccMaTpu-
BaeT TaKylo MpoOJIeMy Kak yrpoiieHue mudhepeHim-
aJbHBIX YPABHEHUH NIPU pacyeTax MAKCUMaJIbHOM CKO-
ponoapEMHOCTH camoiéra. PaccMarpuBaroTcs B pabo-
Tax TpU YNPOUIEHHBIE CUCTEMbI YPABHEHUMN JIBHIKEHUS
CaMOJIETOB: TIOJTHAs cHcTeMa 1e(). ypaBHEHHUH C yIETOM
HOPMAaJIBHOTO M TaHICHIHAIBHOTO YCKOPEHHH, CH-
creMa 0e3 ydera HOpMaJIbHBIX CHJI K TPA€KTOPHH JIBU-
KEHUsI caMoJI€Ta, a TaK K& KBAa3WUCTAI[MOHApHAS CH-
cTeMa.
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[Ipu pemreHny B MeXaHUKE aBHAIIMOHHBIX 3a1ad
WCIIOJIB3YIOTCSI YPAaBHEHUS Pa3HOW TOYHOCTH. Tak Kak
pemeare 0co00 TOYHBIX CHCTEM BBI3BIBAET 1OCTATOU-
HBIE TPYIOHOCTH, B PEIICHHH KOHKPETHBIX 3a/1ad, OIle-
HUBasl CUTYAIHIO, MHXKEHEPH MPUOEraroT K YIpoIie-
HUIO PELLEHUH.

Paccmotpum ympoiennsie nuddepeHunansHble
ypaBHeHus. PaccmaTpuBasi JBHXKEHHE CaMOJIETa Kak
TOYKH NEPEMEHHON MacChl peNofaraeM, 4To mnojspa

camMoJI€Ta ammpoOKCUMHUPYETCS KBaAPaTUIHON mapado-
JIOM, TOT A
Cx = Cyo — A4Cy + AZC}Z, uC, =Cya, (1)

I'me Cyo, C§,A1,A2 K03 HUIMEHTHI a3poIuHAMHU-
YEeCKHX CHJI, COJepKamIiecs B ypaBHeHUH (1), 3a1aHHBI
¢yHKUMAME gucna M nonéra.

JlanHOE YypaBHEHHE MOXET OBITH 3alHCcaHo B
BHJIC:

v
(E = %{PCOSO‘ — a5 [Cyo — A Cfoc+ Ay (C§a) ]} — Gsing,

do g )
i Friay (P sina — CjaqS — G cos 6), (2)

dG

B cucreme (2) narb Ga3oBbIX KOOPAUHAT: V-CKO-
pocTb nonéra, B-yros HakioHa TpaekTopun, G-Bec ca-
monéra, H- Beicora monéra, L-mampHOCTH moN€TA.
Bpewms t npusATo 3a nepeMeHHyo. Tsara neurareneit P
W yroJ aTaku o SBISIOTCS YNPABISIOMNAME (QYHKIH-
amu. Taxke IPUHUMAIOTCS TaKue 0003HAUYCHHS KaK: (-
CKOPOCTHOM Hamop, S-Mjomajb Kpblla, g-rpaBUTALIH-
OHHOE ycKOpeHUE, Cq-yIenpHbIN pacxo TOILUINBA.

PaccmarpuBasg mocnenoBaTeNbHOE  YHPOILEHHE

de
cucTemsl (2), mojoras EZO 3amumreM cuctemy (2) B

BUC:
(i—\t/ = %[P —qS(Cyo — A1 Cy + A,C2) — Gsin 6],
dG PC. dH _
E=—3600,E=Vsm9, 3)
dL GcosO
I = VcosG,Cy = T,

ITocne ympomeHuss B TaHHOW CHCTEME COJep-
x)utes 4 pazoseie koopaunatel: V, G, H, L . P u 0 sB-
nstiotest ynpasisitorinmu - GyHkuusivu.  [IpeneOperas
TaHI'CHIIUAJIBHBIM YCKOPEHUEM B ICPBOM YPaBHCHUU
cucTeMsl (3), MOTyYrM KBa3UCTAllMOHAPHYIO CHCTEMY:

(P —qS(Cyxo —A;Cy + A,C2) —Gsin® =0

dG__PC dH_
dt 3600’ dt o “4)
Ly os0,C, = cos

k i cos @, y—qscos ,

st cuctemsl (4) MOXKHO paccMaTpHBAThH J1BA THIIA
3aj1ad: OlpesieNeHre Hanoboee BHIr0THBIX TapaMeTpoB
B OTJICJILHBIX TOYKaX TPAEKTOPHU (JIOKAaJIbHBIE Xapak-
TEPUCTHUKH) U OTpe/elieHrue Hanboyiee BHITOJHBIX Xa-
PaKTEpPUCTUK CaMOJIETa HA BCE TPAEKTOPUM IOJETA B
1esIoM (MHTETpajibHBIE XapaKTEPUCTHKH).

IlepBrlii THII 33124 CBOAUTCS K ONIPEACIICHUIO IKC-
TpemyMa (yHKIUI nepeMeHHbIX [2]. Bropoii Tun 3a-
Jad Tpe0yeT MHTErpUPOBaHUs CUCTEMEI (4) mpuberas x
JIByM JJOTIOJTHUTEIbHBIM CBSI35IM MEKIY IEPEMEHHBIMU.

PG, dH
dt 3600’ dt

=V cos9,

CHOXHO MPENCTaBUTh, KAKOB OBbUT OBI NANbHEH-
LW TyTh Pa3BUTHSA TCXHUYCCKUX HAYK Oe3 3HAHWI Ta-
KO BEJIMKOM HayKW KaK MaTeMaTHKa.

=Vsin0 L
= Vsin o

CIIUCOK JIMTEPATYPHI:

1. IImpoxomosic B.A., Yuénsie 3amucku [IATU,
tom XI, «O BO3MOXHOCTU VIIPOLIEHUA
JVNDOEPEHIIMAJIBHBIX YPABHEHMUIA
JIBUDKEHKS B 3AJJAYE O MAKCUMAJIBHOM
CKOPOIIOABEMHOCTU CAMOJIETA», 1980

2. bpaiicon A., Xo FO-mm. IIpuknagnas teopus
OINITHMAJILHOTO yrpasieHus. M., «Mup!», 1972

3. TEOPEMBI CPABHEHUA JUIA
MHOI"OMEPHBIX JUDODOEPEHIIMAJIBHBIX
CUCTEM OBHIEI'O BUIA ,Cxamsxo Y.A., Tyrys
H.C., BecTHuK AABIreiCKOro TroCyAapCTBEHHOTO YHHU-
Bepcureta. Cepust 4: EcrecTBeHHO-MaTeMaTUIeCKUe U
Texanyeckue Hayku. 2017. Ne 4 (211). C. 30-35.

4. UHTET'PAJIbHBIE YCJIOBUA
KOJIEBJIEMOCTH PEIIEHWH MHOI'OMEPHbBIX
JUOOEPEHIIMAJIBHBIX CUCTEM OBLIETO
BUJA, Cxanaxo Y.A., Tyryz H.C., BectHuk Axpireii-
CKOTO TOCymapcTBeHHOro yHmBepcureta. Cepus 4:
EcTecTBeHHO-MaTeMaTHYEeCKUE U TEXHUYECKHE HAYKH.

2017.Ne 4 (211). C. 42-53.

5 O CYILIECTBOBAHUU HYJIEU
PEILLIEHUI JIMHEMHOM
JMODEPEHIUAJIBHON CHUCTEMBI HA

KOHEYHOM I[MPOMEXVYTKE, Cxansxo Y.A., Tyrys
H.C., BectHuk AapIreiickoro rocyJJapcTBEHHOTO YHH-
Bepcureta. Cepust 4: EcrecTBeHHO-MaTeMaTHUECKue U
TexHUIeckue Hayku. 2012. Ne 4 (110). C. 11-21.

6. KOJIEBJIEMOCTD PEILIEHUI
JIMOOEPEHLIMATIBHOM ~ CUCTEMbBI  THUIIA
OMJIEHA-®AVIIEPA, Cxamaxo Y.A., Tyrys H.C,
BecTHHK AABITEHCKOr0 rocy1apCTBEHHOTO YHUBEPCH-
teta. Cepus 4: EcTecTBEeHHO-MaTeMaTHUECKUE U TEX-
Huueckue Hayku. 2010. Ne 3. C. 13-16.



Danish Scientific Journal No27, 2019

19

MEDICAL SCIENCES

UKRAINE'S PUBLIC HEALTH POLICY ON SOCIAL AND CHRONIC DESEASES PREVENTION

Abstract

Talalayev K.
Odesa National Medical University, Odesa, Ukraine

Theoretical and methodological aspects of the state policy of Ukraine reforming in the field of health care in
relation to prevention of social and chronic diseases are studied; the level of state policy implementation in the
field of combating social and chronic diseases is analyzed; organizational mechanisms for reforming and imple-
menting public health policy on prevention of social and chronic diseases are considered; the main ways of im-
proving public policy are determined taking into account the leading international experience.

Keywords: chronic diseases, social diseases, public authorities, public policy, health care, international ex-

perience.

Introduction. Implementation of public health
policy should be done on the basis, in the framework
and in the manner provided by the Constitution and
laws of Ukraine [1]. Studying the implementation of
public policy in Ukraine in the field of health care is an
important area of scientific research, which is caused
by priority of human rights for the state, democratiza-
tion of society, processes of European integration and
globalization and reform of social and political spheres.
The worsening of the situation relating to patients with
social and chronic diseases, complications of their so-
cialization processes require improvement of the state
policy in the field of health care.

The peculiarity of shaping process and public
health policy in Ukraine implementing is that both gov-
ernmental and civil society institutions need to take into
account the peculiarities of national health care tradi-
tions that have evolved historically, the current needs
of patients and society, and countries taking into ac-
count the European course of Ukraine.

It updates the proposed study and the fact that cur-
rent public health policy in Ukraine requires substantial
scientific justification. A systematic study of interna-
tional health policy implementation experience contrib-
utes to solving this problem. The significance of the
problem makes it possible to summarize the experi-
ence, to deepen theoretical ideas, to give practical rec-
ommendations for improving the national model of
public policy and the mechanism of its implementation.

Existing state-building processes indicate that
there are no legislative acts in Ukraine that fully regu-
late care for patients with social and chronic deseases.
At the same time, some of provisions and wording in
existing instruments are not in line with accepted inter-
national practices.

The major controversy that the research the prob-
lem is related to requires of new approaches to imple-
mentation of public health policies to prevent social and
chronic deseases, but scientifically sound concepts and
approaches to address these challenges are insufficient.

Purpose of the study: to theoretically substantiate
the need to improve the processes of prevention and re-
sponse in terms of social and chronic diseases in the
context of the European choice of Ukraine.

Research materials: theoretical and methodologi-
cal foundations of public health policy implementation
in Ukraine in comparison with foreign experience in
implementing state policies for prevention of social and
chronic diseases are investigated.

The basic methods of research are based on tradi-
tional for the national science principles of research:
systematic, generalization, comparison, structural etc.
In particular, the benchmarking method is used to com-
pare current international health care documents with
the Constitution and laws of Ukraine. The structure and
functions of public administration in health care in
Ukraine and in other countries have been analyzed us-
ing the structural and functional method. The peculiar-
ities of the functioning of public administration, which
are included in a wider complex of connections as sub-
systems within the public administration system in the
field of health care, and the peculiarities of mechanisms
of public policy implementation in the European choice
of Ukraine, are characterized by a systematic approach.
The basis for the empirical study is a generalization of
the practice of applying the legislation on public health
policy making, official statistics. Scientific develop-
ments in the theory of public administration, medicine,
philosophy, law, social sciences, sociology have been
studied and applied.

The subject of the study is Ukraine's public health
policy on the prevention of social and chronic diseases.

The hypothesis of the study was the assumption
that improving the effectiveness of Ukraine's public
health policy in the context of European choice is pos-
sible provided that the model of implementation of the
said policy in Ukraine is refined, taking into account
world standards and national scientific traditions.

Results of the study and their discussion. Current
processes of state-building in Ukraine indicate that the
interests of patients are not taken into account by the
authorities. In this case, the problem lies not only in the
weakness of the influence of state authorities on the de-
cision-making, but also in general on the situation in
the country [2].

Public health policy is a set of goals, objectives,
priorities, principles, strategic programs and plans that
are developed and implemented by public authorities
with the involvement of civil society institutions. It is a
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means of enabling the state to achieve certain health
outcomes through the use of legal, economic, adminis-
trative and other methods and means of influence,
drawing on the resources at its disposal [3].

The implementation of public health policy in de-
veloped countries of the world is based on the funda-
mental principles of law (justice, equality, freedom, hu-
manism). These are program-oriented, as well as fun-
damental constitutional principles that determine the
directions of state-legal development, neglect of which
can lead to the leveling of the principles of national se-
curity and the value-normative system of society [4].

The study of theoretical and methodological foun-
dations of the implementation of public health policy
has shown that public policy is a system of purposeful
measures aimed at solving certain social problems, sat-
isfying public interests, ensuring the stability of the
constitutional, economic, legal order of the country.
Therefore, in the process of forming public policy, the
primary role is played not by the state itself, but by so-
ciety, various problems, interests, values, priorities,
etc., and their connection is expressed through the pro-
cess of legitimacy.

In the area of public health policy, one of the main
tasks is to soften the power of the state and to seek to
uphold the legitimacy of the people it serves and to reg-
ulate the use of power in accordance with the law. Thus,
the basic foundation of strong states is a clear subordi-
nation of laws, which will eventually contribute to po-
litical stability [5].

The current state of regulation in the field of com-
bating social and chronic diseases in Ukraine is charac-
terized by the absence of legislative acts regulating in
full the assistance to patients with social and chronic
diseases, chronic dermatoses and ST1s. Certain sections
of Ukrainian doctors' activities in this area are partially
defined in some Codes and Laws of Ukraine. At the
same time, some of the provisions and their wording do
not conform to accepted international practice.

An important role in providing high-quality com-
prehensive medical and social care is played by inter-
sectoral interaction of different sectors dealing with so-
cial and chronic diseases.

With a view to early detection of social and
chronic diseases, including STIs and skin diseases, it is
advisable to improve the procedures for conducting pri-
mary and periodic medical examinations with subse-
quent consultation of identified patients with a derma-
tologist. General practitioners should carry out initial
preliminary diagnostics of visual forms of STls, skin
diseases of acute and chronic nature, conduct screening
and rapid diagnosis of STls, etc. when conducting pa-
tient examinations.

The high incidence of stigmatization of persons
with visual signs of chronic deseases should not be an
obstacle to obtaining quality medical care for these per-
sons and the exercise of all the rights guaranteed by the
Constitution. Conditions for the treatment and rehabil-
itation of persons of all ages with social and chronic ill-
nesses should be created as much as possible.

Organizational and legal mechanisms of improve-
ment and implementation of public health policy on
prevention of social and chronic diseases are defined. It

is proved that in order to identify patients with social
and chronic diseases as early as possible, it is advisable
to improve the procedures of conducting primary and
periodic medical examinations with subsequent consul-
tation of identified patients. General practitioners
should carry out primary preliminary diagnosis of STls,
skin diseases of acute and chronic nature, carry out
screening and rapid diagnostics, etc., when conducting
patient examinations.

Particular attention should be paid to the adapta-
tion of positive international experience with regard to
the implementation of public health policy of Ukraine
on the prevention of social and chronic diseases in the
European choice. In order to take a proper place among
other countries of the world and embark on the path of
innovative development of the healthcare sector,
Ukraine must recognize as a national priority the devel-
opment of its scientific and technical potential, taking
into account the achievements of scientists from differ-
ent countries of the world.

The analysis of foreign experience in implement-
ing state policies for the prevention of social and
chronic diseases and place in this system of individual
approach showed a close connection with the review of
the history of development of medical care systems and
current general trends in different countries of the
world, conceptual characteristics of modern models of
combating social and chronic diseases, their structure,
subjects, social programs and their implementation,
features. In developed countries the problems of corre-
lation of the social state and the market of medical ser-
vices, state management of health care system, division
of powers between the center and regions, licensing of
subjects of medical services are successfully solved. In
most European countries, there is a tendency to dimin-
ish the role of the state and to develop new forms of
business partnerships with representatives of other sec-
tors to establish market relations in the field of health
services.

An important role in providing high-quality com-
prehensive medical and social care is played by inter-
sectoral interaction of different sectors dealing with so-
cial and chronic diseases. The high incidence of stig-
matization of persons with visual signs of chronic
dermatoses should not be an obstacle to obtaining qual-
ity medical care by these persons and to the exercise of
all the rights guaranteed by the Constitution. Condi-
tions for the treatment and rehabilitation of persons of
all ages with social and chronic illnesses should be cre-
ated as much as possible.

Simple and effective social and chronic disease
prevention programs need to be expanded in which pa-
tients can be identified and referred for treatment to as-
sist. Improving the effectiveness of Ukraine's public
health policy in the context of European choice is pos-
sible under the conditions of improving the model of
implementation of the said policy in Ukraine, taking
into account world standards and national scientific tra-
ditions.

Considering the current global trends in the field
of health care and scientific heritage, in order to prevent
the spread and promote quality treatment of patients
with social and chronic diseases, it seems appropriate
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to introduce a model of integrated services in the health
care system, which will provide comprehensive ser-
vices. , diagnostic and treatment services in the field of
social and chronic diseases in one hospital.

Therefore, there is an urgent need to introduce a
modern legal framework to regulate assistance to the
population in relation to social and chronic diseases and
to implement national measures to prevent the spread
of STls, tuberculosis, viral hepatitis, HIV and other in-
fections in Ukraine, as well as their prevention and pre-
vention consequences.
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Abstract

The role of purine dysmetabolism in carcinogenesis remains insufficiently studied, and its clinical signifi-

cance requires clarification. Purine bases are considered to belong to the tumor biomarkers; however their diag-
nostic and prognostic significance remain uninvestigated. Changes in purine metabolism are involved in the path-
ogenetic constructions of the gastric and esophageal cancer reflect the peculiarities of the course of the tumor

process, and the parameters of uric acid and adenine have prognostic significance.
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Actuality. Gastric cancer (GC) and esophageal
cancer (EC) is considered an urgent problem of oncol-
ogy, due to its high incidence and mortality, diagnosis
at a later stage of the disease progression, anatomical
and topographical features of the organ affected by the
tumor and the low effectiveness of the existing methods
of treatment [1, p. 231; 2, p. 25; 3, p. 112]. The role of
purine dysmetabolism in carcinogenesis remains insuf-
ficiently studied, and its clinical significance requires
clarification [4, N 3598]. An increased level of uric acid
in the blood is a risk factor for the development and
further severe course of GC/EC [5, N 101070; 6. p. 73].
Purine bases are considered to belong to the tumor bi-
omarkers; however their diagnostic and prognostic sig-
nificance in GC/EC remain uninvestigated [7, N
28482].

Objective: to assess the state of purine metabo-
lism in patients with GC and EC, to establish the clini-
cal and pathogenetic significance of the identified
changes.

Subjects and methods. The work was performed
in accordance with the ethical standards set forth in the
Declaration of the Helsinki Medical Assembly, and the
patients gave their informed consent to a study ap-
proved by the Donetsk National Medical University Bi-
oethics Commission. A total of 88 patients with GC (all

men) aged from 29 to 79 years (mean age 60 years)
were analyzed. Localization of the tumor process oc-
curred in the stomach pylorus in 76% cases, in the body
—in 16%, in the antrum — in 3%, and in 2% of all cases
examined the entire stomach is affected. Adenocarci-
noma was diagnosed in 72% of cases, undifferentiated
adenogenic stomach cancer — in 18%, squamous — in
8%, cricoid — in 2%. The ratio of IA, IB, IIA, IIB, Il1A,
I1IB and IV stages of the GC was 1:3:9:12:6:5:6. The
tumor spread to the spleen was found in 15% of cases,
the pancreas — in 7%, the liver — in 6%, the esophagus
— in 3%, the diaphragm — in 2%, the gallbladder — in
1%. Lymph node metastases were found in 60% of the
observations of the GC, distant metastases — in 14%. A
total of 41 patients with esophageal cancer (all men)
aged from 43 to 83 years (mean age 60 years) were un-
der observation. Adenocarcinoma was diagnosed in
39% of the patients, squamous cell carcinoma —in 61%,
tumor invading into the diaphragm was found in 10%
of cases, in the spleen — in 7%, lymph nodes metastasis
occurred in 12% of cases, in distant organs — in 32%.
The ratio of 1B, 2A, 2B, 3A and 4 stages of the disease
was 1:8:4:2:7.

For the diagnosing of the disease we used such
aparatus as Multix-Compact-Siémens (Germany),
Somazom-Emotion-6-Siemens (Germany), Gygoscan-
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Intera-Philips (Netherlands), Olympus-GIF-Q20 (Ja-
pan) fiberscope and Envisor-Philips (Netherlands) so-
nograph. Using biochemical analyzers such as
Olympus-AU640 (Japan) and BS200 (China),
spectrophotometers SPECORD-S600 (Germany),
Iskroline-100 (Russia) in serum studied the levels of
products purine metabolism — uric acid (UA),
oxypurinol (OP), adenine (Ad), guanine (Gu), xanthine
(Xa), hypoxanthine (Hx), xanthine oxidase activity
(X0O), xanthine deaminamine (XD), adenosine
deaminase (AD) and 5-nucleotidase (5N). As a control,
30 practically healthy men aged from 20 to 68 years
were examined (on average, 39.7 + 1.90 years).
Characteristics of statistical analysis. Statistical
processing of the obtained results was performed using
computer variance, nonparametric, correlation, single
(ANOVA) and multivariate (ANOVA/MANOVA) dis-
persion analysis (Microsoft Excel and Statistica-Stat-
Soft, USA programs). We estimated the average values
(M), their standard errors (SE) and deviations (SD), the
AD

Hx oP

Xa X0

5N UA

Gu XD

Ad
Fig. 1. The differences of indicators of purine metabo-
lism in patients with GC compared to similar in
healthy people, which are taken as 100% (In, %).

9,1791-0,7268*x-2,1121*y-
0,0128*x*x+0,1136*x*y+0,1474*y*

parametric correlation coefficients of Pearson (r) and
the nonparametric of Kendall (t), the criteria of Brown-
Forsythe (BF) and Wilcoxon-Rao (WR) dispersion (D),
Student (t) and the reliability of the statistical indices
(p). The critical significance level for checking the sta-
tistical hypotheses was considered to be 0.05.

Results of the study, the discussion. The changes
in purine metabolism were found in all patients with
GC (Fig. 1), including compared with the control group
of healthy people, the level of UA was 2.0 times higher,
OP 4.5 times higher, Ad — by 16%, XO activity 2,1
times, XS —by 33% and AD — by 7.1 times, the elevated
rates of which were respectively found in 99%, 84%,
39%, 90%, 53% and 100% of cases (Fig. 2). The differ-
ences in three-dimensional histograms of integral indi-
cators of the activity of the enzymes involved in purine
metabolism (XO+XD+AD) in healthy individuals (left)
and GS patients (right) (Fig. 3).

AD

Xa UA

Gu X0

Hx OoP

Ad XD
5N

Fig. 2. The frequency of changes in indicators of
purine metabolism in patients with GC (%).

9,1741+3,234*x-2,9843*y-
0,0909*x*x-0,0368*x*y+0,1262*y*

Fig. 3. The differences in three-dimensional histograms of integral indicators of the activity of the enzymes
involved in purine metabolism (XO+XD+AD) in healthy individuals (left) and GS patients (right).

Cases depend on the severity of the tumor process,
total lesion of the stomach, spread of the tumor to the
liver, pancreas, and esophagus, the presence of metas-
tases in para-aortic lymph nodes, liver, lung, bones and
brain, and imbalance of purine metabolism worsen
three-year survival of patients against the background
of surgical, medical, and radiation treatment.

Purine dysmetabolism is observed in all patients
with EC in the form of increased levels of UA and OP

levels in the blood, XO, and AD activity, which is ob-
served in 83-100% of the examined individuals.
Changes in purine metabolism are associated with the
presence of hyperuricemia (> 420 pmol / 1), detected in
63% of cases, with the severity of the tumor process,
the germination of neoplasm in the spleen, para-aortic
lymph nodes, liver, and skeletal muscle. Hyperuricemia
has a negative impact on the survival of patients, and a
high level of adeninemia has a predictive negative
value.
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XO

5N

Fig. 4. The differences in indices of purine metabolism in patients with GC hyperuricemia compared with
normouricemia, which are taken as 100%.
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Fig 5. The direct correlation of the Pearson IWT index with
the levels of urickemia and adeninemia in patients with GC.
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Fig 6. Three-dimensional histograms of integral indicators of the activity of enzymes involved in purine metabo-
lism (XO+XD+AD) in EC patients and healthy people of the control group.

In comparison with the equivalent figures for the
healthy people of the control group, a significant in-
crease in the level of UA by 89, OP by 4.4 times, XO
activity by 77% and AD by 7.8 times was found. An
increase in UA and AD concentrations in the serum (>
M + SD of healthy) was detected in 100.0% of patients,
PR in 82.0%, XO in 85.4%. Three-dimensional histo-
grams of integral indicators of the activity of enzymes
involved in purine metabolism (XO+XD+AD) in EC
patients and healthy people of the control group are pre-
sented in Fig. 6.

Conclusions. Changes in purine metabolism are
involved in the pathogenetic constructions of the GC
and EC reflect the peculiarities of the course of the tu-
mor process, and the parameters of UA and Ad have

prognostic significance. In the future, medical technol-

ogy can be developed for treating patients with esoph-

ageal cancer with purine metabolism disorders.
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COURSE OF JOINT DISEASE, CONNECTIVE TISSUE AND SYSTEMIC VASCULITIS IN
DIFFERENT ECOLOGICAL REGIONS
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The prevalence of inflammatory and degenerative joint diseases, systemic connective tissue diseases and
vasculitis closely associated with the development of chemical industry and construction materials in the region,
with levels of carbon dioxide and 3,4-benzpyrene in the atmosphere, the content in the soil toxic Bi and Co, and
in the groundwater Ba and Ni, that dictates the need of specific epidemiological, medical and social activities in
areas with similar "environmental landscape” for the prevention and rational rehabilitation of patients living in the

appropriate environment.

Keywords: rheumatic diseases, course, environmental, ecological.

Actuality. In recent years began to study the role
of negative unfavorable environmental factors that are
constantly observed increase in prevalence of rheu-
matic diseases [1, p. 347]. Role of polluting environ-
mental agents in the development of osteoarthritis
(OA), rheumatoid arthritis (RA), psoriatic arthritis
(PsA), ankylosing spondylitis (AS), gout (GA), osteo-
porosis (OP), systemic lupus erythematosus (SLE), sys-
temic sclerosis (SSc) and systemic vasculitis (SV) even
came to be regarded as a separate scientific direction —
"georheumatology" [2, p. 471; 3, p. 11].

There are zones of ecological disaster with the
presence of a huge number of harmful factors of human
industrial activity in the Donetsk region, where lived
about 10% of the population of Ukraine until the occu-
pation of the territory by terrorists and beginning of
hostilities. At the same time in the Donetsk region was
centered about 2,000 industrial enterprises of ferrous
and nonferrous metallurgy, coal, chemical (coking), en-
gineering and other industries. The total technogenic
anthropogenic load per unit area in the Donetsk region
was four times higher than the average of the state, and
the annual total emissions of harmful substances from
all sources of pollution in the atmosphere is 4 million
tons. That is why the Donetsk region was considered
like a kind of model for assessing the impact of unfa-
vorable environmental conditions on human health.

Environmental attitude is regarded as civilized
countries, as adverse environment undermines social
and economic development of the state. Contamination
of the environment determines the exceptional im-
portance as an indicator of overall health [4, p. 527; 5,

p. 10; 6, p. 70; 7, p. 225]. The relevance of environmen-
tal issues in the context of rheumatology ("'rheumoecol-
ogy") are responsible for the following factors [8, p.
735; 9, p. 116]: 1) gaseous pollution of the atmosphere
and the poor quality of drinking water increases the
prevalence of rheumatic diseases in the region; 2) the
prevalence of many rheumatic diseases is higher in the
highly urbanized regions; 3) in addition to genetic and
random factors, the general causes of rheumatic dis-
eases belong to the environmental factors, and external
environmental factors are the trigger in 60% of cases;
4) rheumatic diseases are currently defined as "environ-
mentally associates"; 5) unfavorable environment leads
to the development and progression rates of OP among
menopausal women.

Goal of research: to investigate the prevalence
and characteristics of the underlying rheumatic diseases
among the population according to various adverse en-
vironmental effects on the human body.

Subjects and methods. Hygienic estimation of
anthropogenic pollution was based on determination of
xenobiotics in its four facilities — air, soil, drinking wa-
ter and underground water sources. Data were obtained
as a result of laboratory tests of sanitary stations, re-
gional offices of the State Committee on Hydrometeor-
ology, Environmental Control and environmental
safety.

We studied: 1) the distribution of air emissions in
34 regions of Donetsk region metallurgy, coal, chemi-
cal, machine building industry, building materials, en-
ergy, transport and agriculture; 2) emissions into the at-
mosphere and the accumulation of industrial waste in it
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for the year, based on the area of the territory and rights;
3) the content of ammonia in the air, 3,4-benzpyrene,
nitrogen dioxide, and sulfur, carbon monoxide, hydro-
gen sulfide and phenol; 4) salinity of drinking water in
different regions, the content of chlorides, sulfates, ni-
trates and ammonium phosphates; 5) levels in the soil
and groundwater of toxic and essential (vital) trace ele-
ments (DOE). We have evaluated 393 patients with OA
of the disease in different ecological zones, 293 — RA,
152 — AS, 126 — PsA, 194 — SLE, 147 — SSc, 424 — SV
(aortoarteritis Takayasu, vasculitis Shenlayn-Henoch,
granulomatosis with polyangiitis, cryoglobulinemic
vasculitis, microscopic polyangiitis, nodular polyarteri-
tis, eosinophilic polyangiitis).

Characteristics of statistical analysis. Statistical
analysis of the results of research carried out by com-
puter variations, correlation, one (ANOVA) and multi-
variate (ANOVA/MANOVA) analysis of variance
(program «Microsoft Excel» and «Statistica-Stat-Soft»,
USA). Estimate the average value of the standard error,
standard deviation, correlation coefficients, the criteria

1,4

for the variance, Student's, Wilcoxon-Rao, McNemar-
Fisher and the accuracy of the statistics.

Results of the study. There is a direct correlation
prevalence of inflammatory and degenerative diseases
of the joints (OA, RA, PsA, AS), systemic connective
tissue diseases (SLE, SSc) and SV in some regions on
the level of emissions into the atmosphere of xenobiot-
ics by individual industries and the extent of the accu-
mulation in the air space unutilized industrial wastes
(Fig. 1 - 3). Correlation analysis shows a direct correla-
tion prevalence of RA, SLE, SSc and SV with the de-
gree of development of the chemical industry and pro-
duction of construction materials. The stimulatory ef-
fect on the synthesis of autoantibodies was observed
among residents of regions with high development fire-
clay and silica industry (refractory construction materi-
als). High concentrations of silicon (Si) in the atmos-
phere in the areas of human habitation in these cases
are the so-called "environmental poisons"” that influ-
ence the development of vascular pathology in rheu-
matic diseases.

/
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Fig. 1. The relationship of the prevalence of diseases of the musculoskeletal system, depending on the integral
degree of air pollution (upper curve) and drinking water (lower curve)

Permanent effect on the body of toxic ME environment is one of the major environment-related pathogenetic
factors of many rheumatic diseases. High parameters of heavy metals in air, soil and water, increases the areas
where people live in these regions, the prevalence of OA, RA, SLE and SV.
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Fig. 2. Relation of the prevalence of SLE with the
level of xenobiotic emissions to the atmosphere by the
main industries, transport and agriculture per person
(Tlyear)
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The discussion of the results. The content of co-
balt (Co) in the soil of regions where people live affects
the incidence of systemic diseases of connective tissue.
According to the results of the correlation analysis, the
prevalence of SLE is directly related to the concentra-
tion in the soil of bismuth (Bi). Inhalation of metal dust
from cobalt production workers can develop lupus syn-
drome, which manifests erythematous-discoid lesions
on the skin, arthritis and arthralgia, myalgia, serositis,
pneumonitis, radiation and the formation of antinuclear
antibodies. Bi compounds (e.g., Bi subgallate) are ab-
sorbed, resulting in high concentrations in the blood
ME causing hepatotoxic effects. Water-soluble organic
compounds and stable (non-absorbable) of Bi are also
accompanied by an increase in the content of the ME in
the body, but have already expressed nephrotoxic.

It was found that the degree of contamination of
water sources is usually the next ME:
Ni>Co>Pb>Cr>V>Zn. Our findings demonstrate a di-
rect correlation between the prevalence of inflamma-
tory diseases of the joints and the content in the ground-
water of nickel (Ni), although the basic relations of
medical statistic concern still levels of barium (Ba), as
indicated not only an inverse correlation, but also a sig-
nificant impact on the prevalence of ME.

Nickel exposure opportunities in the region of
metallurgical, machine-building, oil refining and glass
industries. With RA, AS and PsA Ni can act as an ad-
ditional inductor synthesis of pro-inflammatory cyto-
kines that mediate the activation of helper and suppres-
sor units of cellular immunity. Nickel intoxication pro-
motes SLE. Ni is involved in the formation of immune
complexes and autoantibodies in mice NZB/NZW (nat-
ural pattern SLE). The formation of autoimmune reac-
tions in humans contributes to exogenous effects on the
compounds of mercury (Hg).

Conclusions. The prevalence of inflammatory and
degenerative joint diseases, systemic connective tissue
diseases and vasculitis closely associated with the de-
velopment of chemical industry and construction mate-
rials in the region, with levels of carbon dioxide and

3,4-benzpyrene in the atmosphere, the content in the
soil toxic Bi and Co, and in the groundwater Ba and Ni,
that dictates the need of specific epidemiological, med-
ical and social activities in areas with similar "environ-
mental landscape" for the prevention and rational reha-
bilitation of patients living in the appropriate environ-
ment.
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PACYET MIAPAMETPOB KATYIIIKHA BTOPUYHOI'O KOHTYPA PE3OHAHCHOM
SJIEKTPOYCTAHOBKH HUKOJIBI TECJIA JUIAA QKCIIEPUMEHTOB C ATMOC®EPHBIM
SJIEKTPUYECTBOM B KOJIOPAJJO—CITPUHI'C
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A detailed calculation of the oscillator coil of the Tesla resonant transformer was carried out using the exam-
ple of a real secondary circuit coil used by Nikola Tesla in a resonant electrical installation for experiments with

atmospheric electricity in Colorado Springs.
AHHOTaLUA

ITpoBenen moapoOHBIi pacyeT KaTyIIKH—OCIIUIATOPA Pe30HaHCHOTO TpaHchopmaropa Tecia Ha mpumepe
peanbHON KaTyIIKM BTOPHYHOTO KOHTYpa, mpuMeHsBIeiics Hukomnoit Tecna B pe30HaHCHOH 3JICKTPOYCTaHOBKE
JUTSL SKCIIEPHIMEHTOB € aTMOC(EepHBIM 3MekTprdecTBoM B Komopano—CrpuHre.

Keywords: Resonant electrical engineering, Tesla Resonance Transformer Oscillator Coil, Nicola Tesla ex-
periment with atmospheric electricity, Resonant transmission of electrical energy, Colorado Springs.

KiroueBble c1oBa: Pe3oHaHCHAs 3JCKTPOTEXHUKA, KaTylika—OoCIMUIATOP PE30HAHCHOTO TpaHChopmaTopa
Tecna, Dxcniepument Hukounbl Tecna ¢ atmocdepHbiM anektpuaectBoM, Konopano—Crpunre.

[Moutn cTo nmBamIaTh JEeT TOMY Ha3al BEIHKHA
yuenblii Hukona Teciia B cBoeM 3HaMEHUTOM «JIHEB-
uuke u3 Konopago—Cnpunrc» (Colorado Springs
Notes 1899—1900) [7] onmcan cCBOM HCCIIETOBAHUS 110
TeHepaluu U repeaade dHeprud (M MHOTHUM JPYTUM
BO3MOXHOCTSIM) TIOCPEICTBOM PE30HAHCHOTO TpPaHC-
dhopmaTopa COOCTBEHHOM pa3pabOTKU (BIOCIEACTBUU
Ha3BaHHBIM «Pe3oHaHcHBIM  TpaHcopmaTopom
Tecnay). B mepuox ¢ 1 urons 1899 u no 7 auBaps 1900
rojja YIeHBIH TIIATEIFHO U3Jaral B JTHEBHUKE PE3YIlb-
TaThl CBOMX KCIIEPUMEHTOB.

B cBoux skcriepuMeHTax YUEHBIN IepenaBai He-
BEPOSTHBIC KOJMYECTBA ANEKTPHUSCKON MOITHOCTH IO
MPOBOIY, AHMAMETPOM B OJHY COTYIO mroiima. M 3to
osuto 120 ner Tomy Hazan! ['enuit Tecna omepenut u
Halie, HbIHEITHEeE BpeMs. . .

OpHako Bce Te YHUKaJIbHBIE BO3MOXKHOCTH B 00-
JIACTH TEHEpallud W TepeJadyd dJIeKTPUIeCcTBa, KOTO-
pBIe OOHAPYXIJ YIEHBIH, TAK M HE CTAJIH KaK MacCOBO
MOHSTHIMHU, TaK U BOCTPEOOBAHHBIMHU M TIO CEH JIEHb.
YenoBev4ecTBO «CBEPHYJIO HE Ha Ty JOPOTY...».

[Ipexne Bcero, CTOUT OTMETUTD, UTO JIEKTPOTEX-
Huka Huxoner Tecna (pe3oHaHCHAS 3JIEKTPOTEXHUKA)
9TO0 UMEHHO «JIpyrasi JOpora», HaCTOJIbKO pa3uTeIbHO
CUIIHO OTJIMYAIOTCs € (PU3MYEeCKHe 3aKOHBI TeHepa-
UM ¥ TIepeladd IEKTPHISCKON SHEPTHH OT (PU3nUe-
CKHX 3aKOHOB KJIACCHUYECKOM IJICKTPOTEXHUKH.

Bort gt0 roBopuT 00 3TOM cam Hukona Tecna: «B
1893 200y 5 npodemoncmpupogan, umo wem HeobdX00u-
MOCMU UCHOb308aMb 084 Np080Oa OJisi nepedayu
anekmpuyeckol snepeuu... Ilepedava snepeuu uepes
O0OUHOYHDBLI NPOBOOHUK De3 8036PAMA €€ K UCIMOYHUKY
bviia obocHosana npakmuyecku... BoamoocHo oanee
obotmucy 6e3 00UHOYH020 NPOBOOHUKA ... JTloboe ma-
mepuanbHoe meio, 6He 3a8UCUMOCIU OM MO20, A6JIA-
emcs U OHO OUINEKMPUKOM UNU NPOBOOHUKOM... U
cama 3emns modcem Ovblmb UCNONL308AHA O/ hepe-
oauu sHepeuy om UucmouHura Kk npuemuuxy» [9].

B cBouX 1HEBHMKaX YUEHBII OCTABISET €KEIHEB-
HBIE 3aMETKHM MO CO3JaHHI0 CHCTEMBI OEeCIpOBOIHOM
Tiepeiaum AIEKTPUIECKON SHEPTUH Ha JII00BIE PaccTo-
SIHUSL B TIpeJieliax IUIaHeThl 3eMirs. 3eMJII0 OH paccMart-
PHMBAET OJJHOBPEMEHHO 1 KaK KOHIEHCATOP U KaK pe30-
HaTop.

Konnmencarop «mo wmenm 3emis» oOnamgaer
JBYMSI IPOBOSIINMH OOKIIaIKaMH — HOHOC(HEpOi n
caMUM 3eMHBIM MIapOM, a MEXIy ABYMs MPOBOJIs-
LIMMH OOKJIaKaMM — MACCHBHas 3eMHasi arMocdepa,
3aI0JIHEHHAS BO3YXOM—IHAJIEKTPUKOM. 3€MHOH 1map
SIBIISIETCSI, HECMOTPSI Ha JIOBOJIBHO XOPOIINE JHIJIEK-
TPUYECKHE CBOMCTBA MOYB 3€MJIM, OTIMYHBIM MPOBOJI-
HHUKOM JUISl CTOSTYMX DJIEKTPUYECKUX BOJIH, KOTOPBIE C
OYEeHb MaJIBIMH HOTEPSIMU PACIIPOCTPAHSIOTCS IO TO-
BepxHOCTH 3eMHOro mapa. Crosume 3JIeKTpHYECKHe
BOJIHBI HE NMPOHUKAIOT BIIyOh 3eMHOW MMOBEPXHOCTH.



28

Danish Scientific Journal No 27,2019

9ro Taxxke nokaszan Hukoma Tecna B Xo4e CBOMX DKC-
MEPHMEHTOB, OITICAHHBIX B JlHEBHHKE.

Pesonarop «mo mmeHu 3emis» o0JiamaeT, Kak U
moboe MaTepHaJbHOE Tello, COOCTBEHHON WHITyKTHB-
HOCTBIO L, TAK U COOCTBEHHOW 3JCKTPUIECKON EMKO-
cThi0 C,.

I'enunanbueiil Tecnaa coOupaicst 3a0upath «U30bI-
TOYHBIN» JIEKTPUUECKHUH 3apsi] U3 BEPXHHUX CIOEB aT-
Mocheps! (MoHOChEPBH) ¥ IPH TOMOIIH cBoeil «barHu
Tecna» nepeHOCHTHh HA 3€MHYIO MOBEPXHOCTh. W mis
TOTO, YTOOBI IEPEHECTH 3TOT «H30BITOYHBIN IEKTPH-
YEeCKHUH 3apsa, HeoOXoauMo OBLTIO OTPOMHBIM HAmps-
JKCHHEM TIPOOUTD TOJICTBINA CIIOH AMINEKTPHUECKON aT-
Mocepsl. ITO U MPOU3BOANUIOCH TOCPEACTBOM IBYX
YCHIINTENbHBIX KacKaJ0B U3 KaTYIICK HHIYKTHUBHOCTH
(«secondary coil» u «extra—coil» B TepmuHONOTHH
n3o0perarensi), MapaMeTpbl KOTOPBIX OBLIM IOJ0-
OpaHbl oOIpeeNeHHBIM 00pa3oM il COONIOCHUS
YCIIOBHIA 4eTBEPTh—BOJIHOBOrO 1 LC —pe3oHaHca Beel
CHCTEMBI B IIEJIOM.

ColutofeHne ycioBHs 4€TBEPTh—BOJIHOBOTO pe-
30HAHCA BO BCEX KaTyIIKaX PE30HAHCHOM CHCTEMBI,
o0ecrieuynBano yciIoBHE TOTO, YTO BCS KOJOCCAJIbHAs
noydeHHas 3Heprus B «bammne Tecna» u3 atmocdep-
HOTO DJJICKTPHYECTBA (INEKTPUUECKOE HaNpsKCHUE
MEX1y O0KJIaJIKaMHi KOHAEGHCATOPa «I10 UMEHU 3eMIISD»
cocTaBJsIeT BeanuuHy nopsaka =~ 400 kB) mpeodpazo-
BBIBAJIaCh B CTOSIUYIO BOJHY (pEakTHBHBIE BOJIHBI TOKa
U HaIIpsDKCHUS).

Takum 06pa3oM, IPUHATOE U3 BEPXHUX CIIOEB aT-
Moc(epHOE 3IEKTPUIECTBO IPE0OPa30BEIBACTCS B CTO-
SYYI0O BOJIHY M, TAKHM 00pa3oM, MOXET Aajblie u 0e3
OTpaHWYIECHUH TIepeaBaThCs 110 MOBEPXHOCTH 3EMHOTO
Imapa gepe3 HafaéKHOE 3a3EMIICHHUE.

Bech 3TOT CIIOKHBIM TPOIIECC M OCYIIECTBISIA
«bamas Tecma», KOTOpyro HM300peTaTenb Cymenl, B
UTOTe, MOCTPOMTH (3HAMEHHUTHIH mpoekT «\Wonder
cliff» ma monyocrpose Jlour—Aiinenn, Hero—Hopk).

Hano oTMeTHTh, 4TO Ta BHEPrHs, KOTOPYIO H300-
perarenp BKauuBaJ U3 atMocepsl B 3eMIII0, HE HMela

aKTUBHOM COCTAaBJIAIONIEN MOIIHOCTH, T.€. OHA Oblia
Oe3omacHa s Omocdepsl 3eMiHM, OT pPEaKTUBHOM
MOIIHOCTH HENbB3sl HENOCPEICTBEHHO MOIYYHUTh DIIEK-
TPUYECKUI yaap.

Jlnst Toro, 4T0OBI MOKHO OBLIIO CHUMATH HAKaueH-
HyI0 ocpenctBoM «bamrau Tecnay B 3eMHYTO TOBEpX-
HOCTh 3JIEKTPUYECKYI0 JHEPruio, He0OXOJUMO OBLIO
CHaOUTh NPUEMHOE YCTPOHUCTBO HECIIOKHBIM U HEZO-
porum npuéMHbBIM KacKajoM, HAIIOMHHAIOIIUM I10 CBO-
€My YCTPOUCTBY ACTEKTOPHBIN IIPUEMHUK.

Tak MOXHO KpaTKO OIMCaTh MPUHLUI PabOTHI
«bamnu Tecnay.

Katymka, xotopas mpeoOpa3oBbIBaja IMOIY4EH-
HYIO U3 aTMOC()EPHOT0 3IEKTPHIECTBA SHEPTHIO B CTO-
s9yr0 BONHY (B TepmuHoyormu Hukomsr Tecnma «ka-
TyIIKa BTOPHYHOHN 1erm» [7, ctp. 252]) sBisercs oc-
HOBOH Bcero ycTpoiictBa B 1enoM (Pe3zoHaHCHOTO
tparchopmaTopa Tecna (manee — PTT)).

Konctpykrusao PTT npexncrasnsier u3 cedst nse
COOCHBIX KaTYHIKH, HAXOAAIIUXCA Ha OAHOM OCHOBa-
HUU U OTHENEHHBIX IPYr OT Jpyra B3JIeKTPUYECKU
CJI0OEM TUIJIEKTPHKA. DJIEKTpUYIEecKas H30JIALHUS KaTy-
IIEK Jpyr OT Jpyra IHPOU3BOJUTCSA JOUIIEKTPH-
KOM—AHaMarHeTUKOM MM TapaMarHeTHKOM — HaIlpH-
Mep, BO3AyX WM TpaHcopmaTopHoe Macio. [lepBas
karymka PTT (HocHT Takke Ha3BaHHE «KaTyIIKa
HaKayK{») BBIIIOJHEHA M3 TOJCTOI'O MHOTOXXHIBHOTO
IpoBoza (HampuMep, JWUTICHApaTa) B H30JALUH U
HUMeeT HeCKOIbKO BUTKOB. Bropas karymka PTT (Ho-
CHUT TaKke Ha3BaHHE «KaTyIIKa—OCIMIUIATOP») HaXo-
JUTCA BHYTPHU KAaTyIIKH—HAKadK{ (MEHbIIEC JHaMeET-
pOM) M BBITNIOJIHEHA M3 TOHKOI'0 OJHOXXHWJIBHOTO IIPO-
BoJa B HU30JALIMHU, HAMOTAHHOI'O B BHAC cCHOHUpaIA
BUTOK—K—BHUTKY C MaJIbIM IIaroM (OTHOIICHHE JUTHHBI
OKPY>KHOCTH OJJHOTO BUTKA B JECSTKH M COTHHU pa3 Ipe-
BOCXOJUT LIAr CIIUPATH HAMOTKH).

B xarymkax PTT 1075KHO BBINONHATHCS YCIOBUE
LC — pe3onanca.

LG =L G (1)
rne Ly, Ly, C;, C, — MHAYKTUBHOCTH U EMKOCTH KaTyIIKA—HaKa4kH (1) i karymku—ocumwuistopa (2) PTT.
Taxoxe momumo LC — pe3onanca B PTT momkeH coOmroaThcs 4eTBEPTh —BOIHOBOM pe30HAHC (ITHHA TPO-

BOJIa KaTYIIKA—OCHIJUIITOPA paBHA YSTBEPTH UIMHbI JICKTPOMATHUTHOMN BOJIHBI):

C
fp=4-_l2_>l2=4'_fp (2)

e f, — pesonancnas gactora PTT, [, — nimna npoBoja KaTyIIKH—OCHMILIATOPA, ¢ — CKOPOCTh JIEKTPO-

MarHUTHOH BOJIHBI (CKOPOCTH CBETA).

®usnueckuii cmbicn LC — pe3onanca B PTT 3axmouaercst B ToM, uto 00e karymku PTT moymkHbI ObITH
HACTPOEHBI Ha OJIHY PE30HAHCHYIO 4acTOTy (mouemy TpaHchopmarop Tecna 1 Ha3bIBaeTCS «PE30HAHCHBIM») CO-
rinacHo popmyie ToMcoHa s OnpeAeneH s Pe30HaHCHON 4acTOThI:

1

=2'T['\/L'C 3)

Takum obpazom, snextpudecku PTT mpesacraBnseT u3 cedsl 1Ba B3aMMHO —PE30HAHCHO—3JIEKTPUUECKHUX
KoHTypa (1Be KaTymku PTT). B 3Tux KoHTypax JOIKHBI BEITIOIHATHCS OTHOBPEMEHHO yCIIOBHUS JIBYX 3JIEKTpHUE-
CKHX PE30HAHCOB: YeTBEPTh—BOJHOBOTO ((hopmyia (2)) u LC—pe3onanca (hopmyia (1)).

[IpomsBeném pacueT KaTyIIKH BTOPUYHOM IeNH (KaTyIIKH—OCIIIUIATOpA), TOH caMoi, KoTopyro Hwuxkoma
Teca mpuMeHsIT B CBOMX 3KCIIEPUMEHTaX ¢ aTMoc(epHbIM sJekTpudecTBoM B Konopano—CrpuHre.

Urax, Hukona Tecna npumensin katymky—ocuumistop PTT co crenyronmu napamerpamu:

IpoBox karymkn: AWG20.

AWG — amepukaHcKkas cucremMa KannOpoB IPOBOJIOB.
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AWG20: nuamerp 0,812 Mm.; momans ceuenns 0,518 Mm%, 6Gmmkaiiunii HOMEHAN IPOBOAA POCCHIICKOTO

npousBoacTea — [I19TB-2 0,8 TY 16-705.110-79
dy = 0,0008 m.; dy; = 0,000885 m.;

Bricora karymku H = 1,451 M. u suametp D = 0,6414 M. [7, c1p.261];

KomnuectBo BuTkoB: w = 404 . [7, cTp.261];

Jmana mpoeona: Iy, = 803 M. [7, cTp.252].

[Tocuntaem MEXBUTKOBOE paccTOSIHHE Ha OapabaHe KaTyIIKu:

H 1,451
S—W_1—404_1—0,0036M.
OOuras JyiMHA IPOBOJIa, HAMOTaHHAs Ha OapabaH, COCTABUT:
l=w-/(r-D)2+s%2=404- \/(n -0,6414)2 4+ 0,00362 = 814 m.

Tak kak KaTyiika Obula HAMOTaHa IPOBOJIOM Ha 0apabaH ¢ yCHUIIMEM, TO OTHOCUTENBHOE YIUIMHEHUE TIPOBO/IA

COCTAaBHT:

5 =(1--" 1000/—<1 814) 100% = 1,37%
P Lnp 0 803 0= Lol

OT0 He3HauuTeNbHAs BEJIMYMHA YAIHMHEHUs mnpoBoja (ans mposoja [I9TB-2 0,8 mo TY orHOCHTEnbHOE
YAJHHEHUE cOocTaBisIeT He MeHee 27%).

HWroro, nirHa npoBoa KaTyIIKU—ocumuisaTopa [ = 814 M.

Pe3oHaHCHas yacTOTa KaTYHIKH—OCHIIISATOPA COCTABUT BEIUUUHY:

c 3-108
fp—4—'l—4'814—92137,61‘u

Takum obpazom, Tecna B cBoéM nporotune «baunran Teciaa» mpUMeHsT Pe30HAHCHYIO YacTOTY MOpPsIKa

90—-100 kI'.

VHAYKTHBHOCTD KaTyIIKU ONpesenseTcs BeIpakeHueM [5, ctp. 247]:
2

l
L=10_7-E-Ka €))
I'ne K, — xoaddunuent Haraoka [5, ctp. 250—251].
K, BbIOMpacTCst U3 TaOJIMIBI B 3aBUCUMOCTH OT BEIMYHHBI POopM—QakTopa o = %

_H_uast
D 06414
Jls —=—— = 0,442 > K, = 0,83627.
’ 2
L=10"7- .0,83627 = 0,03819 TH.
1,451 "

Pe3zonancHas EMKOCTB KaTyIIKA—OCIIILIATOPA (U1 cobmoaenus LC —pe3oHaHca), ucxoast u3 popmyisr (3)
COCTaBUT BEJINYNHY:
C. = ; (5)
P 4.12. fpz L
c - 1
P 4.72.92137,6%-0,03819
Pe3oHaHCHas EMKOCTh KaTyIIKH—OCHMIUIATOPA 00pazyeTcss CyMMOIl pacipeei€éHHOM Mo BBICOTE KaTyIIKH
e€ coOCTBEHHOM (TTapa3nTHOW) EMKOCTH U EMKOCTH KOH/ICHCATOPA ITOICTPOMKH I10]] pe30HaHC. Tecna B KauecTBe
KOHJICHCATOpa MOACTPOWKN HCIOIb30Ball JIN00 METALIMYECKYIO N0y cdepy, 1100 100aBOYHYIO KaTyIIKY, Y
KOTOPBIX COOCTBEHHBIE MIEKTPUIECKHE EMKOCTH paBHBI TpeOyeMOH MOCTPOeUHOH EMKOCTH.
BoJsHOBOE cONPOTHBIICHHE KATYIIKH—OCHUULITOPa BMECTE C MOACTPOCYHON EMKOCTBIO (KaK eIMHBIN 4eT-
BEPTh—BOJIHOBOW PE30HATOP) COCTABUT BEIHUHHY:!

=7,813-10711 @.

7= = (6)
CP

7= | 203819 0880
= |7813-10-11 S UM

AXTHBHOE CONIPOTHUBJICHUE MaTE€pHraja MpoBOAa KaTYIIKHU —OCHUIIIIATOPA MIOCTOAHHOMY TOKY COCTaBUT BEJIN-
YUHY:
R 4-1 )
0 p - d)ZK
T'ne P — YACIBHOEC JJICKTPUUCCKOE COIIPOTUBJIICHUE MPOBOJA KAaTYIIKHA —OCHUILIATOPA. ﬂJ’IH Meau p = 1,75 .

108 Om ”72

4-814

Ry=175-10"8 —————
0 7 - 0,00082

= 28,34 Om.
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Tak kak TOK mepEMEHHBIH ¢ YaCTOTOH f,, TO B pac4€Te HEOOXOAMMO YUUTHIBATH YBEJIMIEHUE AKTHBHOIO CO-
MPOTHBIICHHS MIPOBOJA U3—3a CKHH—3(dekra.
I'myOuna ckuH—CII0sI paccuuThiBaeTcs o Gopmyne 8 [4, ctp. 22]:

500 |10-p
A= —- (8)
T Ur- f
W, — MarHuTHas npoHuuaemMocts. s menu u, = 1.
10-1,75-10"8
92137,6

Tak kak BHYTPCHHSA IJIOIIa[lb CCUCHHN MPOBOJa HC YHaCTBYCT B I€peaain SHCKTpOMaFHPITHOﬁ OHEPIruu, To
omanb CeYCHUs, y4aCTBYIOLICTO B Iepcaavn BHCKTpOMaFHI/ITHOﬁ OHEPrum OMNpeaAcCIgCTCs BbIPAKCHUECM !

A A
SZZ(di_(d)K_A)Z)ZZ(Zd)KA_AZ)

= 0,0002193 m.

A
§=7 @2 dy A=) 9)

AXTHBHOE COTPOTHBIICHHE MaTepuaia MpoBOJa KaTyIIKH—OCHMIIIATOPa IEPEMEHHOMY TOKY COCTAaBUT Be-
JIUINHY:

4.1
R =p- 10
© =P T2 d A — A7) (10)
R, =1,75-10"8 t 814 = 59910
@ 7-(2-0,0008-0,0002193 — 0,00021932) > -
I[O6p0THOCTB KaTyIIKU—OCHUIATOPA COCTABUT BCJIIMYNHY:
Z
= 11
Q R, (11)
221088 26903
5991

Pacuer noTeps B KaTymIke —OCIHIIISTOPE.

[ToTepu B KaTymke —OCHUIIIATOPE OMPENEISIIOTCS CYMMOU TPEX TUIIOB MOTEPH:

1. ITorepsamMu B ANIEKTPHUKE IPOBOJIA;

2. IloTepsiMu B MPOBOAHUKE POBO/IA;

3. IloTepsaMu Ha U3TydEHUE.

1. TloTepu B IUAIEKTPUKE IPOBOJA

Kak u3BectHO [4,8], 3nekTpuueckas ¥ MarHUTHasI HAMPSXKCHHOCTU €IMHON AJIEKTPOMAarHUTHOW BOJIHBI Ha
BBICOKMX 9acTOTaX PaclpoCTPaHIIOTCA AAJIEKO 3a MpeJelbl MaTepraja caMoro MPOBOAHUKA. DIIEKTPOMarHUTHAs
BOJIHA ITPETEPIIEBACT PACCESHNUE B IIOOBIX MaTepHajIax BHE 3aBUCHMOCTH OT UX YAEIbHOH 3IeKTpHIECKON IPOBO-
JTUMOCTH, ¢ KOTOPBIMU OHAa UMEET MHIYKTUBHYIO CBs3b. U, Mpeske BCero, paccesHUe MPOMCXOIUT B TUDJICKTPUKE
NpOBOJIA.

Koa¢punnent nmorepp B KaTymke—OCIMIIIITOPE B AUAIICKTPUKE MPOBOJA OTPENEIAeTCs 3HAUSHUSMH -
3JIEKTPUYECKOI IPOHUIIAEMOCTBIO TNAJIEKTPHUKA €, TIPOBOJIA U TAHT€HCOM YIJla TUIJIEKTPUUECKUX HOoTeph tgd B
JMBIIEKTPUKE TIPOBOJA [7, cTp 55] U He 3aBUCHUT HU OT KAKHX JIPYTHX [1APAMETPOB:

T |1
alﬂ=5-\/5-sr-(,/1+tg25—1) (12)
I'ne &, — yaenbHast TUAJICKTPAYECKast MPOHUIIAEMOCTh 30K mpoBoaa. st nposoga [19TB-2 0,8 ¢, =
2
4,8,tgs = 0,004, p, = 1011°”T” (cM. popmyay 13)

al, = g J% 48 (W -~ 1) = 0,0068829

Taxoke TOTepH B IU3JIEKTPHUKE ITPOBOA OTIPEIEISAIOTCS PSMBIMH 3JIEKTPUUIECKUMH ITOTEPSMH Uepe3 UIIICK-
TpuK [3 cTp. 43, 4 cTp. 52].

al,, = GZ;Z, rae G — aKTUBHAs MPOBOJMMOCTD JAWIJIEKTPHKA MPOBOAA; Z — BOJHOBOE COMPOTHBICHHE (CM.
¢dopmysl 6, 16).
1 4.1
N CTRES
4-814

1 = 101 . = 7,236 -10%° Om
G 7+ (0,0008852 — 0,00082) ’
G .

— £__ 221088 1,5277 -107Y7 =0
Han = T 572361020 =
HpHMBIX 3HeKTpI/IquKI/IX l‘IOTepB qepe?, )Il/IaﬂeKTpI/IK l‘IpOBO)Ia HpaKTI/IlIeCKI/I HCT.

(13)
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2. Tlorepu B MPOBOAHHUKE MPOBOIA
KoadhdunpeHnt motepp B KaTyIIke —OCIIIIIATOPE B MPOBOJHUKE MPOBOJA OompeneiseTcs mo dopmyse [4,
ctp.57]:

L1, Z+Rw]
=7 M7 R,

1, [221088+5991
2 " [22108,8 ~ 59,91
al, = 0,0027098

(14)

al, = = 0,0027098

3. Tlorepu Ha u3my4eHue

B pazmoTexHHMKe cUMTAETCsl, YTO aHTEHHA TEM Jydlle, YeM OOJBIINI MPOLEHT MOIIHOCTH OHA M3Iy4aeT B
OKpYyKaroliee NpocTpaHcTBO. Y y Kak0i1 aHTCHHBI €CTh CBOS AWArpaMMa HalpaBJIeHHOCTH. B cirydae sxe paboTsr
PTT nmaoboport, PTT tem iryurre, yeM MEHBIIIE OH M3IIy4aeT B OKPYKaIOIIee IPOCTPAHCTBO.

Katymka—ocumiaTop paboTaeT Ha BEICOKHX JaCTOTAX, a IOTOMY OHA HEM30€)KHO SIBISIETCS M M3JTy4YaroIeH
aHTeHHOW. Tak Kak MO BBICOTE KATYIIKH—OCHMUIATOPA YKIAAbIBAETCS POBHO YETBEPTh AJIMHBI BOJHBI, TO B pa-
JMOTEXHUKE TaKyl0 aHTEHHY Ha3bIBAaIOT «3JIEMEHTApPHBIM YETBEPTH—BOJHOBBIM BHOPATOPOM» HIIH «JTUIIOJIEM
Tepuax [1, cTp.16].

PaguoTexHuueckuMH napaMeTpaMy, ONpPEeAesSIOIUMU U3Iy4eHUE 3JEMEHTapHOIo 4YeTBEpPTh—BOJHOBOIO
BUOPATOpA SIBISIOTCS €O CONPOTUBICHAE U3IyYeHHs Z1, = 5 - 72 [1, cTp.51—52] 1 AMarpaMMa HanpaBJICHHOCTH

4

Dy = 1,51, ctp. 19—20].

Kpowme toro, usirydeHue o0ycI0BIE€HO 1 HAIMYUEM PABHOMEPHO paclpeielEHHOM 110 BEICOTE YETBEPTh —BOJI-
HOBOTO BHOpaTopa ero coocTBeHHOH EMKOCTH (Cy KaTymKu—ocnuuisTopa). CiecTBHeM HaJIMYUs COOCTBEHHOM
émroctu Cy ABIAETCS HANWYNE COOCTBEHHOTO BOJTHOBOTO CONIPOTUBIICHHS Z.

Tak Kak M3Iy4eHHE MPOUCXOINT B OKPYXKaIOIIee MPOCTPAHCTBO CO CKOPOCTHIO CBETA C, TO 3HAYEHHE COO-
CTBEHHOTO BOJIHOBOTO COINPOTHBIICHUS Z( B KaTYIIKE—OCHHUITOPE HEOOXOJUMO YMHOXHTh Ha KodddurmeHTt
3aMeJUICHHs BOJIHBI Kg.

[ToTepn Ha M3Ty4eHHE TEM MEHbILE, YeM OOJbIIEe PE30HAHCHOE 3HAUYCHHUE BOJIHOBOTO CONPOTHUBIICHHUS Ka-
TYIIKHA—OCLUIIIATOPA.

Koa¢ppunnent noreps B KaTynke —OCHMIIATOPE Ha W3ITyYCHHE OTPENEIIeTCs 1Mo hopMyIe:

Z%A-DH +Zy- Ky

al, = 7 (15)
3HaveHNe PE30HAHCHOTO 3HAYCHHUS BOJTHOBOTO CONPOTHUBIICHHS KAaTYIIKH—OCIIIIIATOpa Uit hopmMyIsl (15)

yIOOHO TIPeCTaBUTh B BHIE:

c 12
Z=2-m-f, L=2-m-—-107 =K,

4-1 H
Z=2 3107 1077 e K,
ST g e
15-7-1-K,
Z=——" (16)
,_15.m 814083627
B 1,451 B ’

PaccuntanHoe 3HaU€HHE BOJTHOBOTO CONPOTHUBIICHHUS 1O (hopMylie (6) MPaKTHUECKH COBIMAIAET CO 3HAYCHUEM
BOJIHOBOTO COIMPOTHUBJICHHUSI, paccuuTaHHOTO 1Mo Gopmyie (16).
Ioxacrasisist popmynst (16) u (22) B dopmyay (15) nomyumm:

_(7,5-n2+%-[ln(2-a+ (2-a)2+1)+ﬁ— /(ﬁ)zﬂ])-ﬂ

by = 571K,
T LA in(2-a+ )2+1)+1 u 15
=\ s |\ ¢ 2« K, (15)
L= (22 in (222622 +/(2-22622)2 + 1) + ! < ! )2+1
CE\2Trvms |\ ’ 22,2622 22,2622
1,451
814 -0,83627
s 4
al, = (—+ —F—=-[1,411516 ) -0,002132 = 0,005098
=\t a8 [ ]
KII[l xaTylky—OoCUMIIATOPAa COCTaBUT BEIUYUHY:
1
n= (17)

- e2(aly+aly+aly)
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1
n= 22-(0,0068829+0,0027098+0,005098)
KII[J xaTymku—ocuuIsTopa ¢ y4éTOM BCeX NOTePb COCTaBUT BenuuuHy 97,1%.
OpnHako nonydeHHoe pacdeTHbIM ITyTéM 3HaueHue K11/ kaTymku—ocunmisTopa BepHO B CIydae, KOTrAa yroi

=0971

V1
pacxoxneHus (a3 Toka u HanpspkeHHst A = 0 oT @ = 7 bajman.
T

. T
sin A¢ — cuHyC yria pacxoxaeHus a3 TOKa W HAIPSDKEHHUS OT ¢ = 5 Paman. ITpu ¢ = 5 BOITHBI TOKA H

HanpsoKeHUs. 00pa3yloT B CBOMX KOJIEOAHMSAX CTOSYYIO SJIEKTPOMArHUTHYIO BOJIHY, T.€. BCS JJIEKTpUYECKas
Harpys3ka B 3TOM cClly4ae rnepeaaércsi IocpeCTBOM UCKIIIOUUTEIBHO PEAKTHBHONW MOIIHOCTU. VI B 3TOM ciy4ae
sinAp =0
B peanpHBIX ke YCIOBHSAX dKCIUTyaTaru 1o0uThest A@ = 0 HEBO3MOXKHO, T.€. Ta YaCTh aKTHBHON MOIITHO-
cTH, odpasytromieiics mpu Ag # 0, mpocTo He MoXeT OBITh iepenana mocpenctsoM PTT, Tak kak HeT: a) 0OpaTHOTO
MpoBoJa, 0) maJeHus HaIPsDKEHUS [0 BCeH IIMHE JIMHUY (KaK B KJIACCHYIECKOH 3ekTpoTexHuke). Y ata o6pazo-
BaBILAsCA aKTHBHASL 9aCTh MOIIIHOCTH OYZET ABIATHCA YUCTOHM MOTEpel B pE30HAHCHOM CHCTEME.
Wrak, HeKoTOpasi yacTh aKTUBHOW MOIIHOCTH OYAET MPUCYTCTBOBaTh. TEXHHYECKU JOCTHKHMO JIOBECTH
yron pacxoxaenus (a3 Toka u HanpsokeHus 10 Ap = 0,6° .
Ompenenenne KIIJ| karymku—ocumuiaropa ¥ MakCUMajbHOW IepeaaBaeMoi MoIIHOCTH mpu A@ # 0 —
TeMa OTAEJIbHOM CTAaThH.
Jaree onpenenum 3MEKTPHIECKOE HANPSKEHNE Ha BEPXY KaTyIIKH —OCIMIIISTOPA.
Uz-max = U1 kr-Q -7 (18)
I'ne ky — ko3¢ durreHt TpanchopMarvy.
Ly
k= |— (19)
Ly
Huxkona Tecna ykaspiBaet [7, cTp.233], 4TO MHAYKTUBHOCTH MEPBUYHOTO KOHTYpa COCTABISIA BEIHUUHY
L; = 0,000025 T'H., a anekTpudeckas éMkocth C; = 0,1526 MK®. DnexTpudeckuii TOK B IEPBUYHOM KOHTYpE
peructpupoBaics Ha Benuuune [; = 58,9 A [7, cTp. 232].
COOTBETCTBEHHO, HCXO/IS N3 YCIIOBHUS PE30HAHCA KOHTYPOB, HANIPSDKEHNE B IEPBUYHOM KOHTYPE COCTABIISIIO
BEJINUUHY:

Uu,=1 h=589 M= 12,8 B.
Cy ’ 0,0000001526 ’
Koaddunuent tpanchopmanuu mo dpopmysie (19) COCTaBUT BETUUUHY:
ky = 0,03819 — 39,084

0,000025

CooTBeTCcTBEHHO, 10 Gopmyte (18):
Us—max = 12,8 39,084 - 184,53 - 0,971 = 89638,6 B.
Takum 00pazoM, MaKCHMaIIbHOE HAIPSDKCHHE Ha BEPXY KaTYIIKA—OCIFIUIATOPA COCTABIISAET BEIIMIHHY T10-
ute 90 THICSY BOJIBT!
OmnpenenriM BOTHOBOE CONPOTHUBIICHUE «BHHTOBOTO BOJIHOBOJA» (TO JK€ CaMOE YTO U «KaTYIIKa —OCIHIIIA-
TOP») BO3JIE YeTBEPTH—BOJHOBOTO pPEe30HAHCA

L, = %) [6,cTp. 14]:

zo=i-[ln(z-a+m)+i— (20)
K, - Ve, 2-a
I'me K, — xo3pdUIHEHT 3aMe UTeHUS AIeKTPOMarHUTHOH BOJHEI [2]:
k=210 1)
[Moxacrasisist B hopmyiy (20) hopmyiy (21):
7= 2L (2 a+ (2~a)2+1)+i— (22)
- H-+\g, 2.«

120814
" r.1,451-V48

1 2
(222622 + (2 226222 + 1 - < ) 1
"( +( )+ )+2~2,2622 2-22622) T

Z, = 13805,5 Om
OmnpenennM TpeOyemMoe 3HaUeHHE KOHAEHCATOpa /IS IMOACTPONKH KaTyIIKA BTOPHYHOTO KOHTYpa B pe30-
HaHc. Ho cHagana Hy’)KHO OTpeieuTh COOCTBEHHYIO EMKOCTh KaTYIIKHA —OCIILIATOPA.
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Z_L
o—C0

I'me Cy — cobcTBeHHas (Tapa3uTHAS) AIEKTpHUYECcKast EMKOCTD KaTyITKH —OCIHILIATOPA.

COZ_
z§
1077 - 12 - K, - 2 - H?
C0= 2
, > 1 1 32
& H-14400- 12 |In(2- a0+ @ )7 +1) + 5= - [(77) +1
c _10_9'7t2 K, H 23
0T 144 ¢, 1 12 T #3)
[ln(Z-a+ (2-a)2+1)+—2.a— (—Z-a) +1]
1072 0,83627 - 1,451
0= 12448 A
1 1
. . 2 —
in (22,2622 + /(2 2,2622) +1)+2.2,2622 \/(2.2,2622) +1

Co=1,227-10"1 @

Co0TBETCTBEHHO, EMKOCTh KOHJICHCATOPA JUIS TTOJICTPOHKH KaTYIIKH —OCHIIUIATOPA B PE30HAHC JOJIKHA CO-
cTaBuTh 3HaueHue [ 10, ctp.52]:

Ck=0C,—C, =7813- 10711 — 1,227 -10711
Cxk =6,586-10711

To ecth, B Heane, EMKOCTb KOHIEHCATOpa A0JKHA COCTaBIATh 65,86 nd.

Jst TouHOTO MO100pa HYKHOH €MKOCTH BBIOMPaeM NapauleIbHOe BKIIOUCHHE IBYX KOHIEHCATOPOB: 62 nd
(psan E24) u 3,9 n® (psim E12). O6mas émkocts Cyx = 65,9 n®. [lorpenmHocTs OTHOCHTENEHO PaCYETHON €MKOCTH
MOACTPOWKH IO/ PE30HAHC IIPH TAKOM IoJ00pe KoHAeHcaTopos cocTaBuT 0,06%.

T.e. ons KaTYIIKA BTOPUYHON LenH (KaTYIIKH —OCHIIIIATOpa), To caMoi, kotopyto Hukomna Teca mpume-
HSUJT B CBOMX 9KCIIEPHUMEHTaX ¢ aTMOC(epHbIM AtekTpuuecTBoM B Konopano—CrnpHrHre Mo)KHO NPUMEHHUTS Hapail-
JIebHOE MOJIKIIIoUeHHe ABYyX KoHaeHcaTopoB 62 nd (psax E24) u 3,9 nd (psx E12). Ho aToT KOHACHCATOP HOMIKEH
OBITH BHICOKOBOJILTHBIM. T.e. OMKeH BblIepxkuBaTh Hampspkenue: Uyx = 1,3 - 89638,6 = 116,5 kB. 310 oueHb

BBICOKOC HAIIPSXKCHUC.

ITosTOMy B KOHKpETHOM ciydae B KadecTBe, o TepMmuHosorun H. Tecna «eMKOCTH BTOPUYHONH OOMOTKH
ocumsATopay [7,ctp.184], menecooOpa3Hee MPUMEHUTH IIap, KOTOPHI CBOMM JAHAMETPOM COOTBETCTBOBAI OBI

HEOOXOMMOH eMKOCTH KoHeHcaTopa Cy.

OnexTpuyueckas EMKOCTD IIapa onpenensiercs: GopMyInoi:

107°
Cm=2-n-50-8m-Dm=2-n-m-sm-Dm
107°
Cu =g~ & D (24)

CootBeTcTBEHHO, ISl Cix = Cpyp HYXKHBIA JUaMETp 11apa COCTaBUT BEJIMUHHY:

18- Cy

=109 Erm

18 -10° - Cyy 18- 10% - 6,586 - 10711 _ 1,1855

Dm =
gT'I].I

, M.
ET[L[ g?"I].I

I'ne &y — AVDIIEKTpUYECKast IPOHUIAEMOCTD TUAJICKTPUIECKOH MMOJITOXKKH IIapa.
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FUNDAMENTAL PROPERTIES OF ELECTRIC WIRED TOROIDAL CURRENT STRUCTURES

Grigorev E.
private researcher

®YHIAMEHTAJIbHBIE CBOMCTBA DJIEKTPOITPOBO/IHBIX TOPOUJIAJIBHBIX TOKOBBIX
CTPYKTYP

Abstract

I'puropses E.A.
YacmHulll UCCIe008aMmeNnb

The existence of an external magnetic field and the structure of the internal magnetic field in toroidal struc-

tures with a poloidal current are shown.
AHHOTaLUA

Iloxazano CYHIECTBOBAHUC BHCIIHECTO MAaroiuTHOI'O NOJIA U CTPYKTYpa BHYTPCHHETO MAIrHUTHOI'O ITOJIA B TO-

PONAAIBHBIX CTPYKTYpaXx € MOJIOUAAJIbHBIM TOKOM.

Keywords: tori, external magnetic field, continuous confinement of thermonuclear plasma.
KiroueBble cioBa: TOPBI, BHCIIHEC MAIHUTHOC TI0JIC, YACPIKAHUC TepMOSIZ[epHOfI I1J1a3MBblI,

16 auBapsa 2000 roga crenaHo 0oJbIIOE HAYYHOE
OTKPBITHE - BIEPBBIE B 3JIEKTPOAMHAMHKE UHCIICHHO
PacCYNTaHO U SKCIEPUMEHTAIBHO U3MEPEHO BHEITHEE
MarautHoe mose (MII) »3meKTpOmpoOBOIHBIX TOPOU-
JANIBHBIX CTPYKTYpP C HOJOUAAIbHBIM TokoM (Puc.l).
Panee, B KiTacCHYECKOH 3IEKTPOAUHAMHUKE, 3TO CUUTA-
JIOCh HEBO3MOJKHBIM. VICTOPHIO OTKpBITHS M €r0 BO3-
MOXHBIE TOCJIEACTBUS MOXHO Y3HaTb Ha CalTax
http://thermonuclear.narod.ru u http://thermonuclear.ru
— 1am packpbITel Bce Hoy-xay. Crpenkamu, 0003Ha-
YEeHHBIMH |, TOKa3aHbl BEKTOPHI 3JIEMEHTOB TOKa. Pac-
CMaTpHUBAIIKCh TOPHI ¢ oTHOmIeHHeM R/ r~1uR/r=

2. Pe3ynbTaThl pacyeToB BBIBEICHBI B BUJIE I'PaKOB
Kantopa. JIuHun Ha rpadukax MmokaspIBalOT CEUCHHE
NIOBEPXHOCTEH YpOBHs paBHOH HampspkeHHocTu MIL
I'paduku — B yCIOBHBIX euHUIaX. HanpaBieHne BeK-
Topa HampsbkeHHocTu MII — nepneHaukyssspHO K
IUIOCKOCTH N300paKEHHS, TaK KaK CrIoBBIe TnHIH MIT
AMEIOT UCKIIFOYUTENFHO a3UMYTANbHYIO (WA TaHTCH-
LUAJIbHYIO WIN KacaTelbHYIO K OKPYXHOCTH, KOTOpas
JISKUT B IDIOCKOCTH XY U € IEHTPOM Ha ocH Z) COCTaB-
JISIOLLYTO.

Bnauane paccuutsiBasiocs MII BHyTpH TOpa.

Top ¢ otHomienueM R / r ~ 1 (Puc.1).

Puc.1

Ceifuac MHOTHME MaTeMaTUKU U (U3UKH BCEPbE3 B3SUIMCH 32 M3YUCHHE TOPOUIAIBLHO-BUXPEBBIX CTPYKTYP.
Tax uTO TOpPHI €€ XKAYT CBOUX UCCIEA0BATENEH, KOTOPBIM OHH OTKPOIOT CBOU TaHHBI.


http://halerman.narod.ru/Tesla/Voltage_Magnification.doc
http://halerman.narod.ru/Tesla/Voltage_Magnification.doc
https://x-faq.ru/index.php?topic=34.20
https://x-faq.ru/index.php?topic=34.20
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Top ¢ otHomenueM R / r = 2 (Puc.3).

T
A I1a m
Puc. 4

Ha rpadwukax (Puc.2, Puc.4) BunHo, uro ctpykrypa MII BHyTpH TOpa He coOTBEeTCTBYET cTpyKkType MII Gec-
KOHEYHOT'0 MpPSIMOT0 NMPOBOJHUKA C TOKOM, KaK CUMTANOCh JJO CHX MOpP B KIACCUYECKOW TEOPHUHU 3IEKTPOMarHe-
TH3Ma. Jt1a cTpykrypa MII cooTBETCTBYET MO0, CO3JaBAEMOMY OTAEIbHBIM 3JIEMEHTOM TOKA, PACIIOJIOKEHHBIM
B IICHTPE TOpa Ha €ro TJIaBHOH OCH M HaNpaBJIEHHBIM BJIOJb 3To ocu. I'paduk s3toro MII moka3an Ha Puc. 5.
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Puc. 5

3arem Obw10 paccuntano BHEITHEE MIT BHe Topa B utockoctit XZ B ee wact Y (cM. Puc. 3).
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300 0.009

—400 T T 1 T T 1
-60 =45 =30 =15 0 15 30 45 60

B
Puc. 6

Hampsokernnocts MIT B utockoct Y' (y = 0) B Buze rpaduka Kanropa.

39,2

-0.05 1 | |

Puc. 7

Hanpspxkennocts MIT Bions npsimoii L - L; [ y =0, X = const, B = f(2) ].

Ha rpaduxe (Puc.6) Bugno, yto BHEIIIHEE MII topa cymecrByer. ['paduk Ha Puc.7 BeIsiBISIET 0COOEH-
HOCTb 3TOoro MII - Tpu sxcTpemyma u aBa Hys. [lono6noe MII n3mepeno skcnepumenTansHo. M3 Puc.7 BuaHo,
YTO TPH OCEBOM COJIIDKEHHH JBYX TOPOB BHAa4YaJle BOSHUKAET X OTTAJIKUBAHUE, a IIOCIIE TIPEOJOJICHNS IOTEHIIN-
anpHOTO Oaphepa - mputskeHne. CucreMa BXOJTUT B COCTOSIHHE C MUHUMAJIBHBIM MAarHATHBIM ITOTOKOM (MHHH-
MaJbHON YHEPTHEH) U CTAHOBUTCS] YCTOMYUBOM.
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Boszmoorcuwiii mexanusm 06pa306aHu}1 anomHoz2o ;zdpa usz mopoudaﬂbnblx yacmuy.

Pacuer paemrero MII, co3maBaeMoOro cuCTeMOI W3 IBYX COOCHBIX TOPOB M Mexay HuMH (Puc.8) mokasbr-
BAET, YTO OHO HMEET MUHUMYM II0 TPEM KOOPJIUHATAM B LICHTPE CHCTEMBI M HANPSKEHHOCTHIO, HApacTalomeil mo
HaTIPaBJICHUIO U3 EHTPa KPUBHU3HHI CHIIOBBIX JTHHUH (Puc.9). Bee 310 mokaspiBaeT 6ecriepCceKTHBHOCTD yIepKa-
HUS I1a3Mbl BHYTpeHHEM MIT B 3aMKHYTHIX JTOBYIITKaX ¢ TOpougansHoU KoH(purypanueir MII tiuma “Tokamax”™ u
“Crennaparop” - yaep>kaHHe BO3MOXKHO TOJIBKO B OTKPBITOH IUTa3MEHHOH JoByIIKe BHenHUM MII cuctems! aByx
COOCHBIX TOPOB MPOU3BOJIbHOW KOH(puUryparmu. [lonoonoe MII u3mepeHo sKCepUMeHTaIbHO. PacuéThl, Takxke,
MOKAa3bIBAIOT, YTO U3 I[CHTPA TAKOW CHUCTEMBbI BIOJb OcU Z OyneT BbuteTaTh KopoTkas (0.1-0.5 M) mia3menHas
cTpys ¢ Temneparypoii 100 miH. rpaaycoB u ckopocthio 10000 kM/cek, KOTOpask MOXKET ObITh HEOCPEICTBCHHO
HCII0JIb30BaHa KaK B IOABOJHBIX U a3POKOCMHUYCCKUX alllaparax, TaKk U MOCJIC OXJIaXACHUA 10 TEXHOJIOTHICCKU -
NpUEeMJIEMBIX TeMIlepaTyp (JuIMHa cBOOOAHOTO Tpobera o-dacTullpl ¢ SHeprueil 2-4 MaB B Bozayxe - 4-9 cm)
npeoOpa3oBaHa B MEXaHHYECKYI0 pPabOTy C IOMOINBIO aHA3POOHBIX W BHICOKOAI((GEKTHUBHBIX JBUTATEICH
CTHUPJIMHI'A. D10 HOBast MUPOBasi SJHEPTETUKA.

Tepmosinepusie Hoy-xay packpbIThl Ha caiite http://thermonuclear.ru/treg r.html

A 7

Puc. 8
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[Mpenpinymiye pacueTsl OB CENaHbI JUTsl CIUIONIHBIX TOKOBBIX TOBEPXHOCTEH. Teneps caenaem pacueT uis
TOpa, COCTOSAIIEr0 U3 OTAENBHBIX IPIMOYTOJIEHBIX BUTKOB C TOKOM (cerMeHTHpoBaHHbI Top) Puc.10, Puc.11. 310
JieTiaeTcst JUIsl MPOBEPKH BO3MOXKHOCTH Boctipou3senennst MII crioniHoro Topa nosiemM cerMeHTHpOBaHHBIX (pe-
aJbHBIX) TOPOB.

[Mono6noe MII n3MepeHo SKCepUMEHTAIBHO.
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CrpykTypa BHELIHEr0 MarHUTHOTO IOJIsl CETMEHTHPOBAHHOTO TOpa B IockocTH Y' (XZ) B BUze rpaduka
Kanropa.

Ioxa3aHbl ceyeHUs: HIOBEPXHOCTEH ypOBHS paBHOM HamnpsikeHHocTH MIT.

BexTop Hanps>keHHOCTH HalpaBieH NEPIEHIUKYIISPHO MIOCKOCTH PUCYHKA.
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ON THE ISSUE OF BLACK RADIATION

Abstract

Sapozhnikov F.

PhD, associate Professor, Belarusian State Agrarian
Technical University

Minsk, Republic of Belarus

The possibility of the presence of quanta in black radiation has been proved, where its frequency is directly
proportional to the energy of interacting particles in accordance with Maxwell distribution.

Keywords: Black radiation, absolutely black body, maxwell distribute

Introduction

Thermal, equilibrium radiation in a closed cavity, the walls of which are maintained at a constant temperature,
is called black radiation. Reflections on this radiation have led to an alternative conclusion to this problem

Main part

Planck's formula for black radiation is a special case of the Bose-Einstein distribution associated with one of
key principles of quantum symmetry theory of the many-particle wave function with respect to permutations of
the coordinates of particles. The phenomenon of Bose condensation is associated with the pole of the function of
this distribution, which ensures the finiteness of the observed values of physical quantities [1].

Absolute blackbody emissivity can be written with function that is considered a particular case of Bose-

Einstein distribution:

F2-7r-h-v3

R |

where h — Planck’s constant;
V — radiation frequency;
C — speed of light;
k — Boltzmann constant;
T — temperature

However, the emissivity value can also be expressed as following:

&= 2-z-h-v? N 2-7-k-T-v?
A e e 2] 0

Values E, T and £’ are calculated to be almost congruent within the entire ranges of T and | 4 _(Fig. 1(a,

b))[2].
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Fig. 1 (a, b) Absolute blackbody emissivity distribution at:
a) T=2000 K; b) T=10000 K

1 - conventional; 2 - rated.
Similar behavior can be observed at other temperature values.
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Fig. 2. Typical curves of absolute blackbody emissivity energy distribution.

Fig. 2 Represents absolute blackbody radiation energy distribution, as given by Ditchburn [3].
The shaded areas in Fig. 2 represent air absorption. Y-line shows galvanometer deviations, proportionate

energy and radiation density. The values to the right demonstrate the accuracy of Wien’s law, as confirmed by
experiments.

Graph analysis (Fig. 1, 2) demonstrates that absolute blackbody emissivity distribution deviations of rated
values §;T as compared to conventional values fv o are in the same range of frequencies as appropriate to

energy air absorption area (Fig. 2). This leads to the necessity of further investigations of the frequency ranges
with the maximum distribution deviations.

The second item of equation (2), hereinafter defined as é:lv T issimilar to Maxwell probability distribution

function, if compliant with the equality:
where 51 and gt 2 represent the energy of interacting particles (particles to be specified).

Following certain transformations of the function glv,T by applying equation (3) for (,51 = 52 , the fol-
lowing expression can be obtained:

v :% f2(&) ¢, (4)

where f(é) represents the Maxwell probability density distribution function.
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Expression (4) can result from interaction of closed electronic gas with heated body atoms and thus charac-
terize the induced radiation predicted by A. Einstein [4].

Thus, black light is composed of two types of radiation. The first one is spontaneous (first item of equation
(2) and obeys Wien’s distribution law and the second one is induced (forced), determined by expression (4).

Whereas function (2) is taken to describe the absolute blackbody radiation energy distribution values, Stefan-
Boltzmann and Wien constants should also be modified [5].

Stefan-Boltzmann constant can be determined by absolute blackbody emissivity integral equation as the fol-
lows:

22kTv?2

> -dv
c” exp(2hv)KT

7 2203 T
& = -dv +
* -(.; c?evp(h/v/KT) -([ 5)

Let’s transform one of variable, writing x=hv/kT, which means:

dv — KT ax
h

Thertefore,
27k T4 _ 27KAT* _
él =T~IX36 XdX—FTJ‘XZE 2XdX=O:I-4
c°h % c°h® ¢ |
where
124 k4
T c3hi cZh®

or 6 = 5,4573-10°VT/m? (K)*,

which is 3.76% less the conventional value.

Let’s express function (2) over the wavelength range A and, following differentiation, equate the derivative
to zero:

y? — (4-2y)e” - 5y=0, (6)
where

y=hc/kThm
Am — wavelength corresponding to the absolute blackbody emissivity maximum value &' 7.
Transcendental equation (6) has the only root y=4.992. Therefore, Wien constant shall be equal to:

6= AT ——"NC _

4,992k

or 8=2,882-10"3mK, which is 0.55% less the conventional value .

The observations made here make it possible to advance a hypothesis of existing radiation absolute blackbody
light quanta, where frequency is proportional to the energy of interacting particles obeying the Maxwell distribu-
tion law.

The experimental confirmation of the hypothesis would lead to a deeper understanding of the processes that
cause the occurrence of absolute blackbody radiation, and will be of great practical importance in astrophysics. It
is known that the energy distribution curves of the absolute blackbody, Stefan-Boltzmann and Wien constants are
fundamental in determining the temperature of celestial bodies. Due to the fact that their values are different to a
certain extent to the conventional values, the parameters characterizing the properties of the observed radiation
(effective values, brightness, color temperature) can be adjusted accordingly.

Furthermore, the results obtained can be used when developing thermal imagers and optoelectronic devices
which are mounted on satellites and spacecraft.
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