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IHNPAMMU/bI:
NCTOPHUSA, COBPEMEHHOE COCTOSAHMUE
N NEPCHHEKTUBbI HCIIOJIB30OBAHUASA

[Mupamuaa ciay>XuT B KadecTBE KOHIIEHTPATOpa, MOBBIIIAIONIETO JIOKAJIBHYIO
MHTEHCUBHOCTh IUIAaHETApHOTO H3iIydeHus. KoHCTpykius mnupamMuabl (HOpMHPYET MOTOK
KOHILICHTPUPOBAHHOTO  IUIAHETAPHOTO  W3JIyYeHHs,  HMCHOJNB3YEeMOro B KaudecTBe
SHEpPreTHYeckoro (axropa B PA3IMYHBIX OTpaciiX: B 3IPaBOOXPAaHEHHU (UCLENICHUE
MAIMCHTOB), B MHUIIEBON M HE(PTEXMMHUIESCKOH MPOMBIIUICHHOCTH (00paboTKa MPOAYKTOB), B
CEJIbCKOM XO03sIHcTBe (00pabOTKa CeMsiH Iepel MOCEBOM), B OXpaHE OKPYXKAIOIEH Cpembl
(mecTpykius TOKCHYHBIX MOJeKyl). [loBbinieHre 3(GEKTHBHOCTH ITIAHETAPHBIX TEXHOJIOTHI
MOJKET OBITh JOCTHTHYTO IIPH HCIIOJIB30BAHUH KOHTPOJIBHO-H3MEPUTEIILHOIO 000PYIOBaHHSL.

Knrouesvie crosa: inanetapHasi TEXHOJIOTHS, SKOJIOTHSL.

1. BsepeHue B npoGnemy

3HaMEHHUThIE ErUNeTCKHe MUPaMUIBl PacloyioKeHbl Ha miaTto I'n3a B 10 KM K 10r0-BOCTOKY OT
Kawupa Ha sieBoM Oepery Hua. ApXUTEKTYpPHBIH KOMILICKC COCTOUT U3 TPeX OOJBIINX MUPAMHI, HE-
CKOJIBKHIX MaJIbIX MMHPaMHUJ B XpaMoB, (GUTYpHI CPUHKCA, TPOOHUI] XKPELIOB U CAaHOBHUKOB. Hanbos-
IIYI0 U3BECTHOCTH MOJIy4HIIa MupaMua Xeorca, paciojoKeHHast Ha Kpato MMyCTBIHY K 3arnany oT Hu-
na. [Mupamuna 6bu1a octpoeHa dapaoHom Xydy (2590-2568 r. 1o H. 3.), uzBectHoro B ['peruu mox
nmeneM Xeoric. KoHCTpyKIMS nmUpaMuabl COCTOUT M3 2,5 MIIH. GJIOKOB Pa3HBIX pa3MEpPOB BECOM B
cpeaHeM OKoJjo 2,5 T npu o0mieM Bece cBbIlIe 6 MIH. TOHH. OCHOBaHWEM NMUPaMH[BI SBISETCS KBaj-
pat co cTopoHo#l 227,5 METpOB, OpMEHTUPOBAHHBINA IO CTOpOHaM cBeTa. IlepBoHauanpHasT BHICOTA
MUpaMUIbl cocTaBisia 146 MeTpoB; B CBSI3M C pa3pylIEHHEM BEpPXYIIKH COBpEMEHHas BbICOTA
yMEHbLIMIACh 10 138 M.

OT BX0J1a, PacroIOKEHHOTO Ha CEBEPHON CTOPOHE, MOXHO J100paThcs 10 Bosblioi ranepeu,
Beayllei k ckieny ¢apaona. JnunHa ranepeu 46,6 M, CKJIN HAXOJIUTCS Ha BBICOTE 42,7 M HaJl ypPOB-
HEM 3eMJIM, BHYTPU HETO CTOUT IyCTOW I'paHUTHBIN capkodar. Kpome Toro, B nupamuae uMeercs ene
IBa MycThIX noMmeneHus. CoriacHo npegaHuio, korjaa B IX Beke Jroau NPOHUKIM B MUpaMHUILy Xeo-
Tica ¥ MCCIIEA0BANIN CKIIE, capkodar ObLI MyCT U HUKAKUX MTPU3HAKOB MPEANIECTBYIONIETO PA30PEHHUS
oOHapyXeHO He OBLIO.

Ha paccrostamu 160 M ot mupamuasl Xeolica pacrnojoxeHa nupamuga Xedpena (2520—
2494 r. no H. 3.). Beicota mupamusr 136,6 Metpa, anuHa ctoponsl 210,5 M; Ha BepIIMHE COXPaHUIIACH
gacTh o6nuiioBku. ITupamuaa dapaona Muneprna (2396-2388 1. 10 H. 3.) pacIoNoKeHa Ha paccTos-
Hun 200 M ot nupamuasl XedpeHa. Beicora mupamuap! 62 M, yinHa cTOpoHs! kBajgpara 108 M. B atux
MUpaMugax Takke He ObUIM OOHAapyKEeHBI MEPTBbIE TeNNa WM MPEIMETHI, CBUIETEIbCTBYIONINE O 3a-
xopoHeHuu. Yemnickuii uctopuk B. 3amMapoBCKHiA BEICKA3BIBAECT TAKOE TPEIIIONIOKECHIE: MyMUH dapa-
OHOB OBUIM BBIOPOIIEHBI U3 IUPaMH[ BO BpeMs OyHTa B MOPAJKE OTMIICHUS! STHM JKECTOKUM MPaBH-
TEISM.

Ho cepeannbl XX CTONETHS €TUINETCKUE MUPAMHUIBI PACCMATPUBAINCH B Ka4ecTBE TPOOHUIL
(apaoHoB. Bo BTOpOIi MOJIOBMHE ABaILATOrO CTOJNETHS B J1aOOPAaTOPHUAX Pa3HBIX CTpaH ObLIM MPOBE-
JICHbI UCCIIeIOBAaHMS, IO3BOJIIONINE HaM CIIeNIaTh TaKOM BBIBOJ: U3 00beMa 3eMJIM BBIXOAMT HEJIEK-
TPOMAarHUTHOE M3IIy4Y€HHE, CTUMYJIMPYIOIIee Pa3IMYHbIe MPOIECChl B MPHUPOJE M B YEIOBEYECKOM
obmectse. [lnaHerapHoe M3ITydyeHHE OBLTO M3BECTHO B JPEBHOCTH U TIOTEPSHO B JIOXY CPEIHEBEKO-
Bbsl. [IpH mpoBeieHNH COBPEMEHHBIX UCCIIEIOBaHNH OBIII0 OOHAPYKEHO, YTO LIEJIBIA P KOHCTPYKINI
(nnpaMuza, KoHyc, onycdepa U T. 1.) 00IagaeT criocoOHOCTHIO K KOHUEHTPUPOBAHUIO IJIAHETAPHOTO
U3Iy4eHHUs 0JOOHO TOMY, KaKk BOTHYTOE 3€pKajlo paboTaeT ¢ CoJIHe4YHbIM cBeToM. Hanbonee mmupo-
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KOE pacipoCTpaHCHHUE TOIYYHUI KOHIIEHTPATOP, BBHITIOIHCHHBIH B (hOpME MUPAMHIIBI U PUMCHSICMBIi
JUTSL IPOBEACHUS Pa3NIMYHBIX TEXHOJIOTHUYECKUX orepannuid. Cpeau pa3HbIX CTpaH B OONACTH IJIaHe-
TapHBIX TEXHONOTHH TuaupyeT Poccus; B 9acTHOCTH, B MOCKOBCKOM 06macT paboTaeT TeXHOIOTHIe-
cKas mupamuia BeIcOTOU 44 MeTpa. TeXHOI0rn4eckoe MpUMEHEHUE COBPEMEHHBIX MTUPaMUJI TO3BOJISI-
eT HaMm OoJiee JCTaIbHO MOJOWTH K BOIPOCY O (hYHKIIMOHAIBHOM Ha3HAUYCHUM JPEBHUX CTHITICTCKUX
COOPYKECHHM.

[Tomumo Erunra npeBHue nmupamMuabl Takke UMEIOTCs B Mekcuke. OKa3bIBaeTcs, CyleCTBYET
YAUBUTENbHAS KOPPETSAIHUS MEXKIY PACIONIOKEHIEM TUPaMH]T B IBYX yKa3aHHBIX cTpaHax. [lupamuna
Xeorca pacronoxena Ha Mepuanane 31°. Kak mokaszano Ha puc.l, Ha 5TOM Xke MEpHIHAHE C OTKIIO-
HeHneM Bcero 40 KM pacmojioXeHBl TPH BEIHKHX TOpPOJa, CHITPAaBIINX KIIOYEBYIO POJIb B HCTOPUH
HAaIIeTO OTEYECTBA.

MeTepbypr
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"ervneTckun" mepuanaH

MockBa
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Puc. 1. [IpoxokaeHHe «eTHNETCKOr0» MEPUIMAHA M «MEKCHKAHCKOW» JIMHUW HA TEPPUTOPUH
obiBIIKNX Poccuiickoii umnepuu u CCCP.

HauGosee 3HaunTEIbHBIE MEKCUKAHCKUE MMMPAMUJIBI IIOCTPOCHBI BJIOJIb IIPOCIIEKTA, PACIIOJIO-
JKEHHOT'O MO/l YTJIOM 15° k MepuanaHy. Eciu npogokuTh 3Ty «MEKCUKAHCKYIO» JIMHUIO 110 TTOBEPX-
HOCTH TJI00yCa, TO OHA MepeceKaeT HyJIeBOH MEpHIuaH M BXOIUT HA Tepputoputo Poccuiickoii mmrre-
pun umeHHoO B [lerepOypre. HakoHEN-To MBI MOXEM TMOIYYUTh OTBET HA BOIPOC, KOTOPBIA YXKE TPH-
cTa JIET CTOWUT Ha moBecTke AHs: mouemy Ilerp IlepBriii BEIOpar 3T0 OOJIOTHCTOE MECTO HJISi CTPOH-
TenbcTBa ropoaa? OKa3bIBA€TCs, HA A’TOM YUYACTKE «ETUIETCKUID) MEpUIUaH MEePECeKaeTCsl ¢ «MEKCH-
KaHCKOI» nuHuel. JlanpHelee mpoJoKEeHUE 3TOM JTUHUU NPUBOAUT HAC K YAUBUTEIBHOMY OTKPHI-
THIO: BIOJbL JAHHOW JMHHUH PACIIOJIOKECHBI TPH CTOJIMIIBI, yKa3aHHbIe Ha pUCyHKe. OKaspIBaeTcs,
HauuHas ¢ XII Beka nepemenienue cronuil B Boctounoit EBpone npoxoaunsio BA0Ib «MEKCUKAHCKON»
nuHuU. YTO 3TO — Cily4ailHOe COBNAZCHUE, WU CKPBITOE BIUSHUE ITUIAHETAPHOTO U3IYUYCHUs Ha Ye-
noBeuyeckoe ooOmecTBo? OTBET Ha ATOT BOIPOC OYAET MOJMyYeH Ha OCHOBE MHTETPAILHOTO MPHUPOJIO-
BEJICHUS, PACCMOTPEHHOT'O B CIIEYIOLIEM pa3Jielie.

2. ®opmMupoBaHuWe MHTerpanbHOro npupoaoBeAeHus

B nacTosiiee Bpemsi B IuTepaType HAKOILIEHBI CBEJICHUS, MTO3BOJISIONIUE HaM CENaTh CIeAy-
IONUI BBIBO/: YEIOBEYECKOE OOIIECTBO HAXOIUTCS HA MOPOTe HOBOTO HAYYHO-TEXHHYECKOTO 3Talla,
3aCITy’KUBAIOMIETO TAKOT0 HANMEHOBAHMS: HHTETPAIbHOE MPUPOIOBENCHNE. DHEPTeTUIECKON OCHOBOU
3TOTO 3Tamna CIYKUT TUIAHETAPHOE HEAIEKTPOMATHUTHOE M3ITyYeHHE, BBIXOJSIIee U3 00bemMa 3eMITH,
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Kak MOKa3aHo Ha puc.2.
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Puc. 2. IIpoxoxkneHue He3JIEKTPOMATHUTHOIO U3JIyYeHHUS NJIAHETAPHOIO M COJHEYHOI'0 MPOHUC-
xo:xkaeHns B o0beme 3emuu. IIpoxo:kaeHne COTHEYHOr0 U3JIyUYeHHUS IOKA3aHO HA MPUMe-
pe oaHOro jay4a. 1 — BBICOKOTeMIIepAaTypHAasl INIAaHeTapHas Macca; 2,3 — COOTBeT-
CTBCHHO IVIAHETAPHOE U COTHEYHOE H3JIydcHHE.

[TnanerapHoe M3MydeHHUE BO3HUKAET B 00BbEME BBICOKOTEMIIEPATYPHOH MAacChl, pacroIOKeH-
HO# B IIeHTpe 3eMiIH M 0013 afoNieil TAKMMH MapameTpamu: paanyc okono 1000°C u temmeparypa
npubmsuTensHo 6000°C, uTo COOTBETCTBYET Temieparype nosepxHocti Comuna. ITnaneTapHoe W3-
Jy4eHUE MPOXOIUT C OCIA0ICHUEM BAOJb 3€MHBIX PalUdyCOB, BBIXOJUT HAa MOBEPXHOCThH IUIAHETHI U
OCYILIECTBISIET CTUMYIHMPOBAHNE Pa3IMYHBIX MPOLIECCOB, MPOTEKAIOIIUX B IPUPOJIE U B HETIOBEUECKOM
obmectBe. JlONOMHUTENBPHOE CTUMYJIMPYIOLIEE BO3ACHCTBUE OCYILECTBISETCS MOCPEACTBOM COJIHEY-
HOTO HE3JIEKTPOMAarHUTHOTO U3ITy4eHHUS.

[TnanerapHoe w3nydenue (GOPMHPYET Ha 3eMHOW MOBEPXHOCTH CTAIIMOHAPHYIO CTPYKTYPY,
MOJYYHMBIIYIO B Hallle BpeMsl HAMMEHOBAHUE «CETh XapTMaHa». JTa CTPYKTypa MPEACTaBISET COOOH
MPOEKIHMIO TOBEPXHOCTHOM CTPYKTYPBI BBICOKOTEMIIEPATYpPHOH IIaHETapHON Macchl, OKa3aHHON Ha
puc.2. Ha OCHOBHYyIO MJIaHETAPHYIO CTPYKTYpy HAKJIaJIbIBAIOTCA OT/AEIbHBIE YYACTKH, Ha KOTOPBIX
IJIaHETApPHOE M3TyYCHUE OKA3bIBACT KU3HETBOPHOE (PUTYaTbHBIC 30HBI) WM BPEAOHOCHOE (T€OIaTo-
TCHHBIC 30HBI) BIMSHME HAa OpPraHu3M 4enoBeka. [IponcxokaeHHe NaHHBIX Y4YacCTKOB OOBSICHSETCS
CJICAYIOIIMM MYTEM: CHEKTpP IUIAHETAPHOTO M3JIyYEHHs COAEPIKUT ABa JWara3oHa, OTJIMYAIOIINXCS 110
CBOEMY BJIMAHUIO Ha 6I/IOHOFI/I‘ICCKI/IC O6’beKTBI N XapaKTCPHUIYIOUIUXCS aKTHBHSBHHeﬁ nin nojgasiic-
HUEeM OMOJIOrMYecKHx mpoueccoB. Ha OCHOBHOW MOBEPXHOCTH 3e€MJIM MMEET MECTO HEPHUOJHMYECKOE
MPEeBATMPOBAHNE MHTEHCUBHOCTH TOTO WMJIM MHOTO JIuamna3oHa. Bo BpeMs akTuUBH3HMpYMOLIeH (a3l
OCYIIECTBIISIETCSl HETTOCPEICTBeHHAsI MH(POPMALMOHHAS MTOJIMTUTKA OMOJIOTHYECKOr0 00BhEeKTa, a B MO-
JaBisiionied (aze MpoM3BOUTCS CTUMYIIHPYIOIIEE BO3JCHCTBIE THIIA si7ja B MaJIOH J03€, peHa3Ha-
YEHHOE 11 MOOMIN3allMd IMMYHHOM CUCTEMBL.. [Ipy MpoX0okaeHNN IIIaHETapHOTO U3TY4YEHUs BIOJb
HEKOTOPBIX 3€MHBIX PAJNYCOB IIPOUCXOANT OoJiee 3HAUNTENBHOE OCIa0IeHNe NHTEHCUBHOCTH B OIIpe-
JIEJIEHHOM CHEKTPaIbHOM JIMANa30HEe, B CBSI3M C YeM Ha COOTBETCTBYIOIIEM yYacTKe 3€MHOW MOBEPX-
HOCTH MMEET MECTO IIPEeBaINPOBAHIE HHTEHCUBHOCTH JJAHHOTO M3JTyUEHHUS B Jpyrom auamnasone. Ecim
BJIOJIb OTIPEAEIEHHOI0 36MHOTO PaJinyca MPEUMYIIECTBEHHO MOTJIOMAETCS INIAHETAPHOE U3ITyUEHHE B
MOJIABJISIONIEM JIMalia30He, TO Ha COOTBETCTBYIONIEM y4YacTKe 3€MHOW MOBEPXHOCTH (POpPMHUpYyeETCs
puUTyanbHas 30Ha. AHATOTUYHBIM IIyTeM Ha JPyroM y4acTKe BO3HMKAET reonaToreHHas 30Ha.

[TnanerapHoe U3IyYeHHE CIYXKUT B KAUeCTBE HOCUTENSI MOJIE3HOTO CUTHaja MPU MPOBEICHUH
OHMOJIOTUYECKON JIOKAI[MH. JTO JIpeBHEE MCKYCCTBO, OCHOBAaHHOE HAa YHHKAJIbHBIX CIIOCOOHOCTSIX OT-
JIETIbHBIX JIFOJIEN, COXPaHSIET CBOE MPAKTUUECKOE 3HAUEHHUE JI0 HAIMX JHEW. bruosokalnoHHble onepa-
TOPBI BBLAEPKMBAIOT KOHKYPEHLHMIO C Te0JOraMH, BOOPYKEHHBIMH COBPEMEHHBIMH TEXHHUUYECKHUMHU
cpeactBamMu. B HacTosiiiee BpeMsi HMEIOTCS OIBITHBIE 0Opa3lbl MJIaHETOMETPa, T. €. MOPTATUBHOTO
HpM6opa, NMpE€AHA3HAYCHHOI0 JJIsI U3MEPCHUA WHTCHCHUBHOCTH IUIAHCTAPHOI'O U3JITYUYCHUS. IInanero-
METp JIOTIOJIHUT NlepeueHb U3BECTHHIX TPUOOPOB: TEPMOMETD, OApOMETp, T03UMETP.

[Ipu paccMOTpeHHH CXEMBI, MPEACTABICHHON Ha pPHC.2, HEOOXOJUMO AOTONIHUTEIBLHO OTMe-
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TUTH CJICAYIOIICC 00CTOSITENNECTBO: Hapiaay € KpyYIHbIMU KOCMHUYCCKUMM TECJIaMH U OHOJIOTHYECKHUE
OOBEKTHl TaKKe TCHEPUPYIOT HEQJICKTPOMArHUTHOC M3ITYUYCHUEC, ITOJIYUYHMBIIEE MU3BECTHOCTH 110
HaNMCHOBaHHEM «OHoIoeY. B CUJIy YKa3aHHOI'O 00CTOSITEIHLCTBA HEKOTOPBIC JIFOAW BOCIIPUHUMAIOT
IJIAHETAPHOC U3JTYYCHUC B KaUCCTBC 3C€MHOI'O OHOIIONIS.

3. ®usnyeckas CYLWWHOCTb HEeJJIeKTPOMarHnTHOro nany4eHumsa

Omnupasich Ha COBOKYITHOCTh COBPEMEHHBIX HCCIIEIOBAHUI, MBI MOXKEM OKOHYATEIbHO OTOpO-
CUTh M3BECTHBIC OIIMOOYHBIC MPEICTABICHUS (MHUCTHKA, Marus, 330T€pPHKa), BO3HUKIINE HA OCHOBE
OTpaHMYUTENHLHOTO MTOCTYJIAaTa O MATH OpraHax 4yyBCTB. HUkakoi MUCTHKHU B IPUPOJE HE CYILECTBYET,
TaK Ha3bIBaeMble MUCTHUYECKHE SIBICHHUS Ha CAMOM JIEJIe COCTOST B Iepeaaye HHPOPMAIOHHBIX CHUT-
HAJIOB TIOCPEICTBOM HE3NEKTPOMArHUTHOTO W3Iy4eHHUs. YKa3aHHbIH MOCTynaT ObLI HCHPABIECH B
(donbKIIOpe MyTeM BHEAPEHUS TOHATHS «IIeCTOe YyBCTBO». Ha caMoM Jenie 3To 4yBCTBO HE LIecToe, a
NepBoe, MOTOMY YTO CHOCOOHOCTBIO K PETHUCTPAalMK HE3IEKTPOMATHUTHOTO HU3NTyYeHHs O00JaJaroT
Omosornueckre 0OBEKTHI PA3TUYHOTO YPOBHSI OPTaHU3aIlUH, OT OaKTepwid 10 ocobel momysiuu Ho-
mo sapiens.

B 80-x romax mis oObsCHEHHS (HU3NYECKON CYIIHOCTH HEIIEKTPOMArHUTHOTO HM3ITYYCHUS
MOCKOBCKHE TEOPETHKU BBIOBHHYJIN HAOOp CIEKYJIATHUBHBIX NpPEACTaBICHUH ((QU3NUECKUN BakyyM,
TOPCHOHHOE H3Ty4EHHUE, JICNTOHHBIM Ia3), HE COOTBETCTBYIOLIMX PEAJIbHBIM 3KCICPUMEHTAIBHBIM
HabronenusiM. Kirrou k aHHON nipo0iieMe COCTOUT B TOM, UTO Hapsiy ¢ HEIJIEKTPOMArHUTHBIM H3JTy-
YEHUEM TaKXKe CYIIECTBYET MArHUTO-TIOI00HBIC SIBJICHUS (TEIEKHHE3, JIEBUTAIINS), KOTOPBIE HAXOMST-
¢ 3a IpefeNaMu JIeKTPOMAarHUTHOTO B3auMojieicTBrs.. CienoBaTensHO, HEOOXOAUMO HAaWTH TaKOH
MOJXO0/I, YTOOBI Ha €TUHON OCHOBE OOBSICHUTH BCE HEANEKTPOMArHUTHBIC SIBIICHHS.

Oxa3bIBaeTCsl, CyUTHOCTh HEAJICKTPOMATrHUTHBIX SIBJICHUH OOBSACHSIETCS Ha OCHOBE 3HAHUM, U3-
JIOXKEHHBIX B HIKOJBHOM yueOHuke. Kak n3BecTHO, Bce Tena B 3TOM MHUpE, BKIIOUYasi OMOJIOTUIEeCKUe
00BEKTBI, COCTOSIT U3 aTOMOB, IIpudeM 99,9% Macchl aToMa cOCpel0TOUEHO UMEHHO B aTOMHOM spe.
Macca 31ekTpoHHOH 0000uKH cocTarmsieT Beero 0,1% oT o01iel Maccel aToMa U €cii OTpeieieHHOe
SBJIEHUE 00J1aJaeT HERNEKTPOMArHUTHON CYIIHOCTHIO, TO HA OCHOBE METO/a MCKITFOUEHHUS MBI TIPUXO-
UM K TaKOMY BBIBOJY: JaHHOE SIBJIEHHE OTHOCUTCS K aTOMHOMY siipy. B simepHoil ¢pusuke n3BecTHO
TaKoe MOHATHE KaK «aJpOHHBIN», KOTOPOE CIY’KUT B Ka4€CTBE CHHOHMMA 110 OTHOIIEHHIO K TIOHATHIO
«AepHO-PU3NUECKUIT» U TIEPEBOIUTCS HA PYCCKUH SI3BIK KaK «CHIIBbHBIN». Ha OCHOBe COBpeMEHHBIX
MCCIIEIOBAaHUH MBI MOXEM CJIeNaTh BBIBOJ O CYILECTBOBAHMH SACPHO-PU3MUECKUX CYOCTAaHIMH, aj-
POHHOTO M3JIy4EHHUs U aJpOHHO-MArHUTHOTO IOJIsI, aHAJIOTHYHBIX 110 OTHOIIEHHIO K JIEKTPOMArHUT-
HOMY M3JIYYCHUIO H OOBIYHOMY MarHUTHOMY TIOJO, CBSI3aHHOMY C DJIEKTPOHHOM 000JI0YKON aToma.

[lepBsblil mar B HaIpaBJIEHUM CO3JaHUS TEOPHHM aJPOHHOTO H3ITydeHHs CHIeNal HW3BECTHBIN
amepukaHckuil puzuk P. ®elinmann B 60-x rogax npouuioro crojetus. CorimacHo W3BECTHOMY HOJIO-
JKEHUIO, aTOMHOE PO COCTOUT M3 MPOTOHOB W HEWTPOHOB, CBSI3aHHBIX MEXIYy COOOH aapOHHBIMHU
cunamu. PaccmatpuBas ajipoHHoe B3aumojeiictBue, MeiiHMaHH BbICKa3all MPEANOJIOAKEHUE OTHOCHU-
TEJIBbHO CYIIECTBOBAHHS KBAaHTOB aJIpOHHON 3HEPTUU B COOTBETCTBUU C KBAaHTAMH 3JEKTPOMarHUTHOM
sHepruu. B 70-x romax amepukanckue ¢pusnku I'. Opayendensaep u E. Xennu cienanu BTopoi mar B
STOM HaNpaBJICHUH IYTEM BBIABI)KCHHS TOJMMEPHOW MOJIENH aTOMHOTO A1pa, MTOKa3aHHOM Ha puc.3
MIPUMEHUTENBHO K SJIPY TEIHsL.

Puc.3. Cxema sigpa rejmsi, cOCTOSIIIEro M3 ABYX NMPOTOHOB @ U JBYX
HeﬁTponoso, COeIMHEHHBIX MOCPEICTBOM a/IDOHHOI CBSI3H

[lonmumepHas Mofenp sipa OCHOBaHA Ha aHAIOTHH MEXIY KOBAICHTHBIMU CHJIAMH, COEIUHS-
IOIIME aTOMbI B MOJIEKYJIC, U aJpOHHBIMU CHJIAMH, BHIIIOJHSIIOMIMMH MOJOOHYI0O (QYHKIMIO B SApE 1O
OTHOIIEHUIO K MPOTOHY M HEUTpoHy. B 90-x rogax yxe He aMEpUKaHCKHUH, a YKPAMHCKUH Y4EHBIN
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A. AraMeHKO MOJKIIOYMIICA K JaHHOMY HAIPaBJIEHUIO U MOCTPOUI TEOPHUIO aJPOHHOTO U3ITY4YEHHS,
TeHepUPYEMOro ITyTeM BHUOpAaIllMU SAEPHBIX YaCTHIl MOJOOHO TOMy, Kak WH(pakpacHOe H3ITydeHHE
TeHepupyeTcss B MOJIeKyJie ImyTeM BuOpammuu aToMoB. KocModu3ndeckoe afpoHHOE U3ITyYeHHE TeHe-
pupyercs 3a cueT TemaoBoii 3Hepruu (ComnHie, ueHTp 3eMin), B TO BpeMsl Kak OMOTeHHOe aApOHHOE
W3Ty4YeHUE BO3HHUKAET 3a cUeT OMOXMMHYECKoil sHepruu. [Ipu 3ToM HEOOXOAMMO MOAYEPKHYTH, YTO
aJPOHHOE M3IyYCHHE CYIIECTBYET B MPHUPOJIE HE3AaBUCHUMO OT M3BECTHBIX BHIIOB SACPHOUW pajHalliu
(anmbda, Geta, raMMa), BO3HHKAIOLINX BCIIEACTBUE CTPYKTYpPHBIX HapyLIeHUH B siape. B oriamume ot
W3BECTHBIX BHUJOB, aAPOHHOE M3Iy4YCeHHE TeHEPUPYETCsl Ha OCHOBE HEpa3pyLIAIONINX BUOpaMi saep-
HBIX YacTull. J[aHHOe M3NMy4deHne urpaeT 0ojee 3HAYUTEIHHYIO POJIb B TIPUPOJE TIO CPABHEHHIO C U3-
BECTHBIMHU BHJIAMHU U OYJIET CIy’)KUTh B KA4eCTBE SHEPTETHIECKON OCHOBHI MPH (POPMUPOBAHUH HOBO-
ro 3Tana Hay4YHO-TEXHUUYECKOT 0 Iporpecca.

4. PacKpbiTble CeKpeTbl erMneTcKkon nupamuabl

B 80-x rogax mponuroro cronetus HaydHas oOmiecTtBeHHOCTh CoBerckoro Coro3a Oblia B30Y-
JIOpaKeHa CEHCAIIMOHHBIMH COOOIIEHUSMH: OT/ACNIBHBIC JIIOAU JIEMOHCTPHPYIOT TEJIEKUHE3, T. €. JHU-
CTaHIIMOHHOE TIepeMelleHre MpeaMeToB. Ha caMoMm jesie Hu4ero HeoObIYHOTO B 3TOM SUICHHH HE CO-
nepkutcs. JIF0oO0H MIKOIBHUK MOKET OCYIIECTBUTH TEIEKUHE3 C TIOMOIIBI0 OOBIKHOBEHHOTO MarHuTa,
IO/ BIMSTHAEM KOTOPOTO JKEJIC3HBIM TBO3Ib B3JE€TaeT BBEpX. MarHUTHAs CHJIa, HANpPaBJICHHAs BBEPX,
MPEBBIIIACT TPABUTANIMOHHYIO CHITY, MPUTATHUBAIONIYIO I'BO3Ib K 3eMile. A eciu Mmojo0HOe SBIICHHE
OCYILECTBIISIETCS TIOJ] BO3JICHCTBUEM PYKH UEJIOBEKA, TO MBI JIOJIKHBI CIIENaTh TAKOH BBIBOA: B IIPHUPO-
Jie CYIIECTBYET elle OJMH BHJ MarHeTH3Ma, HE3aBHCHMBIH OT TOTO BHJA, KOTOPBII HMEET MECTO IO
OTHOWICHUIO K jKeJIe3y U HEKOTOPHIM JAPYruM MeTayuiaM. Kak Obl1o OTMEUEHO B MpenbIayIIeM paszc-
JI€, METOAOM HUCKIIIOYCHUA MBI IPUXOJAUM K BBIBOAY O TOM, YTO 3TOT BUJ MAarH€TuimMa CBsA3aH C aTOM-
HBIM SIIPOM U TTO3TOMY JUIS HETo OBUIO MPEIIOKEHO TaKoe HaMMEHOBAaHHE: aJpOHBIN (T. €. sIepHO-
(m3nyecKuil) MarHETU3M.

[ToMumoO TenekuHe3a CyIecTBYeT OoJiee CII0KHOE MarHUTO-NMOJOOHOE SIBIICHHE, U3BECTHOE
M0JT Ha3BAHUEM «JIEBUTAIUS U MIOKa3aHHOE TAKUM ITyTeM: TIOJIbeM OllepaTopa HaJ| 3eMHOM MOBEPXHO-
CTBIO 110J1 BJIMSHUEM €r0 COOCTBEHHOT'O MBICIIEHHOTO yCHiusl. O4eBHUIHO, YTO UCKYCCTBOM JIEBUTALIUH
BJIAJICIOT NTHUIBI: CIUIIKOM JIETKO OHM MEpeNieTaloT MOpS Ha HEOOJNBIIOM 3amace OMOXUMHYECKOH
SHEPTHUH.

Jns o0bsicHenns 3¢ dexra neButanuu B padore A. A. ATaMEHKO BBIIBUTACTCS TAKOE MPEIIo-
JoxeHue: 3emiisi 00JanaeT aIipoHHO-MarHUTHBIM I10JIEM, CYIIECTBYIOLUIMM HE3aBHCUMO OT OOBIYHOTO
MarHuTHOTO moJjsl. [Ipy HaMM4YUK TaKOTO MPEANONIoKEHHUS dPQPEKT JTeBUTAIINN OOBSICHSETCS CIeaylo-
MM ITyTEM: C TIOMOIIBI0 COOCTBEHHOTO MBICIICHHOTO YCHJIHMS JIEBUTHPYIOLIMI ONepaTop OCYIIECTB-
JSIeT aJpOHHOE HaMarHMYMBaHHE COOCTBEHHOTO Teja B IMPOTHBOIOJIOKHOU MOJSPHOCTH 110 OTHOIIIE-
HUIO K 3BCMHOMY aJIpOHHO-MaroHuTHOMY IT0JIIO. HpI/I OTOM IMPOUCXOAUT OTTAJIKUBAHUEC NBYX MAIrHUTHBIX
TMOJIeH, 3eMHOTO U OTEepaTOpCKOro, BCIEACTBUE Yero BO3HUKAET aJ[pOHHO-MarHUTHAs CHIIA, KOMIICH-
CHpYIOILasi CHITY TIPUTSDKEHMS M TIOJHUMAIOIIAs TEJIO OIepaTropa HaJl 3eMHOM ITOBEPXHOCTBIO.

Bnomane OYCBHU/HO, YTO SBJICHHMC aJPOHHOI'0 MAarHeTuiMa 6BIJ'IO HCIIOJIb30BAaHO IIpHU CTPOMU-
TEJIBCTBE JPEBHUX KYJIBTOBBIX COOpYXeHHH (Tpamuabl, CTOYHXEHDK | T. 11.) JJIS TTOJHATHUS TSKe-
JIBIX OJIOKOB.

B To Bpems ObUIM Takue ONEpaTOpbl, KOTOPHIE MOTJIHM MPUIOKHUTh CBOM PYKU K TSDKEIOMY
OJIOKY ¥ OCYIIECTBUTH aJJpOHHOE HaMarHUYMUBaHHUE 3TOT0 OJI0KA B IPOTHUBOIOJIOKHON TOJSIPHOCTH 110
OTHOULICHUIO K aJpOHHO-MarHuTHOMY noiro 3emnu. Ilpu sTom cpabateiBan 3¢ddext jeBuranmu, ae-
MOHCTPUPYEMBIH B Hallle BPeMSI OTAEIbHBIMU JIIOJbMH, 00NaJa0IMMHI YHUKAIbHBIMU TPUPOIHBIMU
CIIOCOOHOCTSIMH.

B HYaCTHOCTH, 6J'IOKI/I CrUNETCKUX IMUpaMug ObLIH CACJIaHbl U3 UCKYCCTBEHHOT'O MaT€puajia TH-
11a COBPEMEHHOT0 OETOHA, X HE HaJ0 ObIJIO 100BIBATH B TOPaX U TPAHCIIOPTHPOBATh.

Tounast opueHTalus OJIOKOB Takke oOecleYnBaiach 3a CUeT OTACIBHBIX IojeH, obiasaro-
IMUX YHHUKaJIbHBIMHU CHOCO6HOCT$IMI/I, BOCITPOU3BCACHHBIMU B COBPEMCHHBIX ONTHYECKUX HpI/I60an.
MBI CHSUTM BOTIPOCHI, CBSI3aHHBIE C MOSBJICHUEM JIPEBHUX KYJIBTOBBIX COOPY)KEHUM, U TIO3TOMY CTPOHU-
TEJNBCTBO ErHIIETCKUX MHUPaMUJ TEPsET CBOIO 3arafgodHocTs. OcTaeTcsi BOIPOC OTHOCHUTENIBHO (YHK-
IIMOHAIBHOTO HA3HAYCHUS ITUX ITHPAMUL.
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5. PasButue COBPEMEHHbIX NJIaHeTapHbIX TeXHONornm

5.1. CospeMeHHble gapuayuu Ha memy rnupamudbi Xeorca

MBI HE MOKEM BKJIIOYATh M BBIKJIIOUATH IJITAHETAPHOE U3JyYECHHE, OJHAKO B HAIIEM pacrops-
JKEHUH MMEIOTCS KOHIIEHTPATOPHI, CIIOCOOHBIE MOBHICUTH JIOKAIFHYI) MHTEHCHBHOCTD IIJIAHETAPHOTO
U3Iy4YeHHs TIOJJOOHO TOMY KaK BOTHYTOE 3€pKaJl0 IMOBBIIIAET MHTEHCUBHOCTh COJIHEYHOTO CBeTa. B
KaueCTBE KOHIICHTPATOPOB CIIY)KAaT Pa3HOOOpa3HbIC KOHCTPYKIUHU, CPEIH KOTOPBIX HAWOOJee IUpPo-
KYI0 U3BECTHOCTb MOJIYy4YWIa nupamuaa. TeXHOJOTMYeCKue NUPAMUIBI OTIMYAOTCS COIVIACHO OCHOB-
HOMY KOHCTPYKTMBHOMY IIapaMETpy: OTHOILLIEHHUE BBICOTHI MUPAMHUIBl K CTOPOHE KBaApara, HA KOTO-
pom oHa moctpoeHa. Ha puc.4. mokazana cxema, MO3BOJIAIONIAS] HAM CPABHUTH KOHCTPYKIIUU OTICNb-
HBIX TEXHOJIOTUYECKUX TUPaMULL.

Heo0xoammo mog4epKkHyTh, 9TO cXeéMa OTHOCHUTCSI HE TOJBKO K MPOMOPIIUH, B TO BpeMs Kak
M0 pa3MepaM HEIMPEB3OMACHHON OCTaeTcs TMraHTCKas NnupaMmuaa Xeolca, KoTopas B IPOIOPLHUO-
HAJIBHOM H300paKEHUH UMEET MPU3EMUCTYIO (hopMYy.

lonog h=2,08a

A
AfamveHko h=1,274a
A
Xeonc h=0,637a
A
v v v

. >

Puc. 4. CxemaTn4eckoe u3o0pakeHne NPpONOPUUI TEXHOTOTHYECCKMX MHUPAMH/
(oOBsiICHEHHUE B TEKCTE)

d

Kaxnas nupamuna n3odpakeHa B BUAE TPEYTOJIbHUKA, IPEACTABISIONIETO cOO0M BepTHKAIb-
HBI pa3pe3 COOTBETCTBYIOIIEH mupamuabl. OCHOBaHHE ATOTO TPEYTOJbHHUKA @ SIBISETCS CTOPOHOM
KBaJpara, Ha KOTOPOM IOCTPOCHA IMUpaMuia, BbICOTa TPEYTOJIbHUKA h SIBIISIETCST BBICOTOM nmupaMuibl,
a OOKOBasi CTOPOHA TPEYTOJILHIKA COOTBETCTBYET BBICOTE TPaHH ITHPAMHUJIHI.

OcHoBHasg mnMpamuja ObUIa MOCTPOEHA CIENYIOIIEeM IyTeM. XEOoIC HauepTHJl Ha 3eMmiie
OKPY’KHOCTh PaguycoM R, a TOTOM HAaJIOKWIJI Ha 3Ty OKPY)KHOCTH KBaJpaT CO CTOPOHOW a, MPHYEM
nepuMeTp KBajjpaTa ObUI paBeH JJIMHE OKpykHocTH: 4a=2mR. Ha atom kBajapare Oblia MOCTpOeHa
nupamuzia Beicotold =R 1 B pe3ysnbrare BO3HUKIIO yKa3aHHOE Ha PUCYHKE COOTHOLICHHE MEXIy Ia-
pamerpaMu nupamuisl. [Ipu mpoBeneHHH COBPEMEHHBIX MCCIEIOBaHUM Obla MOCTpOEHa MUpaMuAa
AJlaMeHKO, BBICOTA KOTOPO# paBHa He pamnycCy, a uaMeTpy ucxomuoi okpyxuoctu (h=2R), B cBsi3u ¢
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4eM yKa3aHHOE COOTHOIICHHE YBEIUYUIIOCH B [[BA pa3a.
KoHcTpykuust mupamMuabl Xeorca HMEET OYEBUIHYIO B3aMMOCBSI3h ¢ KO3 PHIMEHTOM 30J10-
toro ceuenust: 2b/a=1,618 (b — BbIcoTa rpaHy THpaMuIEl). A UTO KacaeTcs MMPaMUAbI AJaMEHKO, TO

5Ta CBA3b UMeeT 3arafoubiii Bua: 1,274 = /1,618 . B Hay4HO-NOMYISApHON JUTEpaType B KauecTBE

yKa3aHHOTO KO3 (UIIMCHTa PEUMYIIIECTBEHHO paccMarpuBaetcs yucio 0,618 u mo3romy Mbl Haro-
muHaeM, uto 0,618=1/1,618.

IImpamuna ["otoga ObIIa MOCTPOCHA C MCIIOIB30BAHUEM TAKOW MBICIICHHON (DOPMBI: THPAMH-
Iy o0pa3yeT BepTHKaJIbHAs COBOKYITHOCTh C(ep, MOCTABICHHBIX OJHA HA JIPYTYIO, IPUYEM TUAMETP
kaxaon chepsl B 1,618 pa3 nmpeBocxoauT auaMerp ciieayromieit chepbl. Takas BooOpaxaemas hopma
paccMmarpuBaeTcs Kak BIHMCaHHAS B MApaMuIy 1'0J01a v mpu 3TOM BO3HHKAET YKa3aHHOE Ha PHCYHKE
COOTHOIIIEHHE MEXy MTapaMeTpaMy CO3IaHHOW MTUPaMUIBI.

Paznuynbie MOIU(pUKAIINY TMPAMKTGI BOSHUKIIU 110 CIICAYIONICH MPUYHUHE: TTIOTOK BTOPHUYHOTO
TJIAHETAPHOTO HM3ITyYeHUs, CHOPMHUPOBAHHOTO KOHCTPYKIIMEH MHUPaMUABI, 00JIaIaeT CIIEKTPOM, OTIIH-
YaroIIeMCcsl OT HUCXOAHOTO CHEKTPa W 3aBHCALINM OT MapaMeTpOB JaHHOTO KOHIEHTpaTopa. (s BBI-
MOJIHEHUS OIPEICICHHON TeXHOJOTHYECKOM orepanuy TpeOyeTcsi MOTOK BTOPUYHOTO ILUIAHETAPHOTO
M3JTydYeHMsI, 00JafaroIui onpeaeeHHbIM CrieKTpoM. COOTBETCTBEHHO, B CBS3H C Pa3HOOOPAa3HBIM
TEXHOJOTHYECKUM MPUMEHEHUEM JTaHHOTO M3ITYYCHUSI BO3HUKIIN Pa3INYHbIE BapUAIlUU UCXOAHOHN TTH-
paMuIbL.

5.2. HemorHcmpauus nupamudansbHo20 eo3delicmeust

TexHONMOrMYeCcKre BO3MOKHOCTH MTUPAMUIBI OTPAXKAIOTCS IUPOKUM HAOOPOM TECT-00BEKTOB,
MOJBEPKECHHBIX BO3ACHCTBHUIO KOHLIEHTPHPOBAHHOIO MJIAHETAPHOTO M3JyYeHUSI U IPEACTaBICHHBIX B
tabnuue 1 (Anamenko, JleBuyk, Msaxun, Hapumanos).

Tab6amnua 1. Ilepeyens TecT-00bEKTOB, HCCJIETOBAHHBIX € HCIOJIb30BAHUEM MIMPAMU,
npeACTaBJIeHHBIX Ha puc.4.

Tect — 00beKT HN3mepsiemasi XapaKTepUCHKa
MukpoOHOIOrHUECKU CEHCOP JlokanpHast KOHIIEHTPAIUS KIETOK
bakrepuanbHas KynbTypa buonornueckass akTUBHOCTb
bensoiinas kuciora [Tornomenue Y ®-uznyyeHus
Ilepekuch Bogopoa [Tornomenue Y @-uznyyeHus
Bona pH, xecTkOCTb
CemeHa PocT pactenuit
[TonumepHbIE MaTepUabl OnTuyeckas I0THOCTD
Kgapig Bec

Peaknust Gnonormueckoro ceHcopa ObUTa U3MEPEeHa B peallbHOM Maciutade BpemeHn. CeHcop
MPEACTABISIET COOOM KUBYIO CYyCICH3UIO MOJIBHKXHBIX MUKPOOPTAaHU3MOB, TIOMEIIIEHHYIO B KIOBETE U
HaXOJSILIYIOCS 110, KOHTPOJIEM JlazepHoi cucteMbl. [lon Bo3/ieiicTBUEM TUpaMUJIbl MUKPOOPTaHU3MbI
MPOSIBIISUIA HAIIPaBICHHOE KOJUIEKTUBHOE JBUKEHUE, PETUCTPUPYEMOE C MOMOIIBIO JIA3EpPHOM CHUCTe-
MbI. OcTanbHbIE TECT-00BEKTHI OBLITM MCCIIEAOBAHBI M0 CICAYIONIEH CXeMe: MPeIBapPUTEIbHOE U3Me-
peHre OmpeIeIeHHOTO MOKa3aTeNsl, TEXHOJIOTHIECKast 00paboTka B MupaMujie U MOBTOPHOE M3MEpe-
Hue. Pe3ynbTaThl BO3JICMCTBHS OKa3alIMCh 3HAKOIIEPEMEHHBIMH, B CBSI3U C Y€M OBLI CHCNIaH BBIBOJ| OT-
HOCHTEJIBHO KBa3UIIEPUOANYECKOIO XapaKTepa IUIAHETAPHOTIO U3TyUYCHHUS.

Habop pa3HooOpa3HbIX TECT-00BEKTOB, MOABEPKCHHBIX BIIMSHUIO THPAMM/IBI, OTPAXKACT -
POKHE BO3MOXKHOCTH IUTAHETAPHON TEXHOJIOIMU. B 4acTHOCTH, M3MEHEHHE Beca KBapiia 00bsICHICTCS
KaK CJIEICTBUE U3MEHEHMS BJIAXKHOCTH JaHHOI'O TECT-00HEKTA.

5.3. MoHumopuHa nnaHemapHo20 U3/y4YeHus!

D¢ dhexkTHBHOCTh TPUMEHEHHS TUPAMUIBI 3aBUCUT OT BBIOOpa ydacTKa 3eMHOU IMMOBEPXHOCTH;
B HACTOAIIEE BPEMS TaKOW BBIOODP OCYIIECTBISETCS C MOMOIIBIO Onoornaeckoi okanuu. CymiecTBy-
€T HEOOXOAMMOCTh B OpPraHM3allii CEPUHHOTO BBIYCKA IUIAHETOMETPA, T. €. MOPTATUBHOTO MpUOOpa,
MIPEIHA3HAYCHHOTO JJI U3MEPEHHsI MHTEHCUBHOCTHU IUIAHETAPHOTO M3Iy4deHHA. B Hacrosmee Bpems
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W3BECTHBI OIBITHBIC 00PAa3Ilbl IIAHETOMETPA, M3TOTOBICHHBIC KYCTapHBIM CIIOCOOOM M OCHOBAHHBIC
Ha Pa3IMYHBIX TEXHWYECKUX HJIEMEHTaX, MCIOIb3yEMBbIX B KadeCcTBE NETEKTOpa IIAHETAPHOTO U3IY-
yeHns. HeoOXoamMo TIpoBECTH CpaBHHUTEIHHBIN aHAIN3 Pa3lUYHBIX 00pa3IOB W BHIOPATH ONTHMATb-
HBII BapHaHT C Y4ETOM TEXHHYECKHMX M IKOHOMUYECKHUX TMoOKazareneil. IlmaneromeTrp HaiineT cBoe
MPUMEHEHUE NMPU OOHAPYKEHUH I'€OMATOTCHHBIX 30H HA MECTHOCTH U B TIOMEIIICHHUSX.

5.4. lNnaHemapHas mepanusi

[Ipu HanwUMM TIIAHETOMETPa OTKPHIBAETCS BO3MOXKHOCTD IS Pa3padOTKH yCTaHOBKH, Ipe-
Ha3HAUYCHHOM IS TUIAHETAPHOM Tepanuu U NpeCTaBICHHON Ha pucC.5.

Puc.5. Cxema ycTpoiicTBa, IpeAHA3HAYECHHOT0 JJIsl INIAHETAPHOM Tepanum.

1 — xoHHeHTpaTop (MUpaMuaa | T. I1.); 2 — MECTO PaclOJIOKEHHUS MalUeHTa; 3 — JeTeKTop; 4 —
rubOKuii kabenb; 5 — 0ok 00pabOTKH CUTHAJIA IETEKTOpa; 6 — HHIUKATOP (3BYKOBOM, CBETOBOM).

[MTanmeHT pa3mernaercs B 00beMe KOHIIEHTPATOPA U MOJIydaeT 1eae0Hoe BO3IeHCTBHE ToCcpe -
CTBOM KOHIIEHTPHPOBAHHOTO IUIAHETAPHOTO M3iydyeHus. [Ipn aToM ¢ moMombo geTekropa 3 ompene-
nsietcst pasza ¥ MHTEHCHBHOCTh YKa3aHHOTO M3nmydeHus. CUTHAI W3TydeHUs mojiaeTcst B OJOK 5, mpu
HAKOIIJICHUH HEOOXOAMMOM O3Bl B OJIOKE 5 BKITIOYAETCS HHAMKATOP 6, CHTHAIM3UPYIOIINH NalueHTy
00 okoHuaHHHM ceanca. Kpome Toro, ¢ moMomisi0 BMOHTHPOBAHHOTO B OJIOK 5 HU(PPOBOro HHIUKATOPA
Bpay KOHTPOJIUPYET MPOLECC HAKOIUIEHUS HeoO0XonuMoil 103bl. daza miiaHeTapHOTO W3TY4YEHUs BbI-
Oupaercs B 3aBUCUMOCTH OT BHJa 3a0osieBaHus. Hanpumep, 1o HalleMy MHEHUIO, B clydae 3a0oieBa-
Hust CIIM oM ans ncuenenus nauueHta OyneT NMOJIe3HON akTUBH3YyIomas ¢as3a, B TO BpeMs Kak IpU
OHKOJIOTHYECKOM 3a00JIEBaHMH MOXXHO PEKOMEH/I0BaTh MOAABIISIONIYIO (hazy.

5.5. [MpoMbILUneHHOCMb U CeflbCKoe X035cmeo

KoHTposb HHTEHCHUBHOCTH KOHIEHTPHUPOBAHHOTO MOTOKA IJIAHETAPHOTO H3IYyYeHHs, KaK I10-
Ka3aHO Ha pUC.5, MO3BOJIMUT HAM HOBBICUTH 3()()EKTUBHOCTD IIAHETAPHBIX TEXHOJIOTHH, TPUMEHIEMBIX
JUISL YITy4YIIEHUs] TIOTPEOUTENBCKUX XapaKTEPUCTUK PA3InUHBIX MPOLYKTOB B MUIIEBOH M HEPTEXUMU-
YECKOW MPOMBIIUIEHHOCTH. M3Mepenue (as3pl IUIaHETapHOTO M3Ty4YeHHs MPHOoOpeTaeT ocodoe 3Have-
HHUE B TAKMX OTPACISAX KaK CEITbCKOE XO3AHCTBO U OXpaHa OKpyxaromiel cpensl. 1o Hamemy MHEHHTO,
T 00pabOTKH CeMsIH Heo0X0IuMa aKTUBH3HUpYIoIas (a3a MIaHeTapHOTO U3ITyYeHHUs], B TO BpeMs KaK
JUTSL IECTPYKIIMM TOKCHUECKUX MOJIEKYJ TpeOyeTcs monasisomas dasa.

5.6. S10epHas u anbmepHamueHasi aHepaemuka

Ha ocHOBe cOBpeMEHHBIX IKCIEPUMEHTAILHBIX UCCIICA0BaHNI B paboTe AmaMeHKo ObLI cie-
JIaH CJICIYIONIUN BHIBOJ: PaJMOAKTHUBHOCTh SIBIISICTCS HE CaMOIIPOU3BOJIBHBIM, KaK 3TO OIIMOOYHO
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CUMTAJIOCh 10 CUX TIOP, & CTUMYJIHPOBAHHBIM MPOLECCOM, MPOTEKAIOMINM IO/ BO3JIEHCTBUEM aJpOH-
HOTO M3JIy49eHHS, INITAHETAPHOTO, COTHEYHOT0, KOCMHYECKOro. [Ipr 3ToM HE0OX0ANMO OTMETHTH OHO
JIOTIOJTHUTENIBHOE 00CTOsATENHCTBO. B padore bykanoBa OpUI0 MMOKa3aHO BIMSHUE OMOTEHHOTO M3ITyde-
HH, BO3MOXHO TaKXe 00J1a/Iaolero aHIPOHHOM CYLTHOCTBIO, Ha MPOLECC paJUOaKTUBHOIO pachaja.
[TpuMeHHUTENBEHO K SICPHON DHEPreTHKEe BO3HUKAET TaKas IEPCIEKTHUBA: YCKOPEHHAs 1e3aKTHUBAIIMS
SIEPHBIX OTXO/I0B C TIOMOIIBI0 KOHIICHTPUPOBAHHOTO TIAHETAPHOTO M3ITyICHHS.

Kak 310 Tenepb CTaHOBHUTCS SICHBIM, aTOMHAs JJIEKTPOCTAHIIMSA MIPEACTaBIsIET CO00H agpOHHO-
AIIEKTPUIECKUN KOHBEPTEP, MOTPEOIIIOINN aAPOHHYIO SHEPTUIO BHEITHETO M3Iy4YeHUs (IIaHeTapHO-
0, COJIHEYHOT0, KOCMHYECKOT0) M TepepadaThIBAIOIIMIA ee B 3JeKTposHepruio. IIpu 3ToM ncnons3y-
eTcsl TaKOM MPOMEKYTOUHBIN MpoIecC KaK paJdOaKTUBHBIA pacriaj, B CBS3U C YeM BO3HHUKAIOT H3-
BECTHbIC HeeNaTelbHble TocineAcTBus. CyliecTByeT HE0OXOAWMOCTh B pa3pabOTKe IMIaHETapHOH
OaTapen, IpeHa3HAYEHHON IS MpeoOpa3oBaHus aAPOHHON SHEPTUH B 3JIEKTPOIHEPTHIO Oe3 pajHo-
aKTHBHOTO pacraja Io00H0 TOMY KakK COJIHEYHas Oarapesi mpeoOpa3oBBIBACT SHEPTHIO HIIEKTPOMAr-
HUTHOI'O U3JTYUYCHU.

6. Byayllee HauMHaeTCs cerogHsA

6.1. Cmpoumesnibcmeo nupamud

CepuitHBINl BBITYCK TEXHOJOTHYECKUX KOHIIEHTPATOPOB OXKHIAETCS B TCUCHHE OJIMKAWIINX
JIET; 3TOT HPOLIECC 3aTATUBACTCS B CBA3U C TEM, YTO (DAKT CYIIECTBOBAHMS IUIAHETAPHOTO M3JIyYCHHUS
elle He MOTy4usI IPU3HAHUS Ha TOCYAapCTBEHHOM ypoBHe. B HacTosIee BpeMs Mpou3BOJACTBO MUpa-
MUJ OCYIIECTBIIAETCS YCUIMAMU HApPOAHBIX YMENbLEB. {15 U3roTOBIeHNS IpaHeil MUpaMUIbl UCIIOJb-
3YIOT pa3iMyHble AUAIEKTPUUECKUE MaTEepHanbl: AEpeBo, MHdep, miacrtMacca, CTeKiIo, KAMEHb U T. II.
Kak mokassiBaeT mpakTHKa, COBMEIIEHHE TUAIEKTPUKAa C METAIJIOM SBJseTCs HexenaTenbHbIM. [Ipu
MOCTPOWKE JEPEBSHHBIX MUpPaMUA ISl KPEIUIeHHs MPOCBEPIUBAIOTCS OTBEPCTUSA, B KOTOPHIE 3arOHs-
IOTCSI KOJIKH, cMa3aHHble kieeM «Crossipy». [Ipu 3ToM nmponsBoauTcs TiarenabHas o0padoTKa rpaHei,
KOTOPBIE JOJKHBI OBITh MIaIKUMH, YAOOHBIMHU /17151 OOIIMBKY M CTHIKOBKU Ha BEPLIMHE.

IIpu cTpouTenbCcTBE NUpaMUABl XEOolca CTOPOHA OCHOBAHUS PaBHA BBICOTE, YMHOXEHHOW Ha
1,57, a pebpo paBHO BbICOTE, YMHOXKEeHHOH Ha 1,49. Takue mponopiuu 00eCTIeunBaIOT YoMl HAKIOHA
rpaneii okono 51°. TlnpamMua OpHEHTHPYETCs O CTPAHAM CBETA H YCTAHABIMBACTCS HA JIEPEBSHHBII
noMocT (o), 3a0€TOHUPOBAHHYIO TUIONIAJKY, YTpaMOOBaHHYIO 3eMiro. [Ipu ycTaHOBKE MHUpaMHIIbI
OOBIYHO MCTIONB3YeTCsl YPOBEHb. Jlydlle BCEro YCTAHOBUTH MUPAaMULy Ha BO3BBIILIEHHOCTH (€CITH OHO
MMEeTCsl Ha JaHHOM YYacTKe) B CTOPOHE OT BBIIPEOHBIX 5IM M MycopocOOpHHKOB. UYToOBI M30exaTh
3aTeKaHHs BOJBI, BOKPYT MHPAMHIBI COOPYKAETCsl HEOOIBIION KIOBET C BOJIOCIMBOM; BXOJ 000pyay-
eTcs ¢ ceBepHOW cropoHbl. Ha BbicoTe 1/3 OT mona ycraHaBiuBaeTcs MOJACTaBKa JUIS pa3MEIIeHUs
00BEKTOB, MPEAHA3HAYEHHBIX JJIS1 TEXHOJIOTHUECKON 00paboTKH: BOJa, IPOAYKTHI, CEMEHA.

Heo6xonumo OTMETHTH HCHONB30BaHME NHMpaMui B apxurektype. Ha npesHem Muxaiinos-
ckoM cobope (r. Kues), pazpymensHom B 30-X rofiax ¥ BOCCTAaHOBIIEHHOM B 90-X, yCTaHOBIJICHBI ITHUpa-
MU/IbI, TPONOPLHUS KOTOPHIX OnM3ka K mupamuae AnaMmeHko. Kpome Toro, mupamuzabl pasindHbIX
KOHCTPYKIUI YCTaHAaBIMBAIOTCS HA COBPEMEHHBIX 3/1aHUSAX.

Hapsiny ¢ mupamMugamu, COCTOSIIIMMU U3 TPaHeH, TakkKe MPUMEHSIOTCA KapKacHbIe THPaMUJIbI,
BBITIOJTHEHHbIE U3 pedep. Hampumep, momobnas mupamuia Obljia U3rOTOBIIEHA U3 3JIEKTPOAOB THHOMN
45 cM, OYMILEHHBIX OT (pIIroca M MCIOJIB30BAHHBIX B KaUecTBE CTOPOHBI KBaJpaTa OCHOBaHUs. Pa3me-
pHI Apyrux pedep ObLIM ONpeJiesieHbl B COOTBETCTBUY C MPHUBEJCHHBIMU BbIle (popmynamu. K ocHo-
BaHHWIO OBUTH NMPUBAPEHBI YIOPHI JJISl YCTAHOBJICHUS MMMPaMHJIBI Ha TIOJICTaBKe. B mupamune momema-
eTca 0aHKa ¢ BOJOH, ceMeHa, ¢onbra u np. OTMEeTHM, 4TO 00BeM OOBEKTa, MPEAHA3HAYEHHOTO IS
00paboTku, He noibkeH mpesbimath 0,1 oObema nupamuasl. Ha BepmimHe mupamMuiel NpUKpEIUIeHa
METEJIOYHAs aHTEeHHAa, IpeJHa3HauYeHHas JUId TOrO, YTOOBI HEPTUsl MUPaMHUJIBl PacTeKatach BOKPYT U
HE yXOJIJIa BBEpX 0€3 MOJIb3BI.

B xauectBe npyroro mpuMmepa MOKET CIY>KHTh NMUpaMuja BBICOTOM B 1 MeTp, cBapeHHas U3
CTEpIKHEH TruaMeTpoM 2 MM U coJiepiKaiasi anTeHHy JuinHoU 7 cM. Co Bcex OOKOB K TpaHsIM MpUBape-
HbI IIEpeKIaArHbI Ha BhicoTe 1/3 1 2/3 ot ocHoBaHus. Ha »THX mepekiagnHax yCTaHaBJIMBAKOTCS 11O-
JIOYKH IS PACHOJIOKEHUS OOBEKTOB, MOABEPracMbIX TEXHOJIOTHUECKOW 00paboTKe: BOXA, BOJKA,
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¢onbra, curapetsl. [locne Takolr 0OpabOTKH yIydIIAIOTCS MOTPEOMTENLCKUE XaPaKTEPUCTUKU YKa-
3aHHBIX OOBEKTOB.

O¢ddexTuBHOCTS KapKaCHOW KOHCTPYKIIMU Takke ObLia IMOKa3aHa Ha MpUMEpe MHUpaMHUIbI, TI0
CBOEH Mpomopuy OJIU3KON K mUpamMuie AZaMEHKO U 00J1aiaroliell TAKMMH ITapaMeTpaMH: OCHOBaHUE
70 cM, BeicoTa 1 M, mmHa pebpa 112 cMm. DHeprus KOHUEHTpHUpYeTcs Ha BbicoTe 1/3 OT OCHOBaHUSI.
[ mostHOTEL 0030pa Takke HEOOXOAMMO OTMETUTh MUpPaMHIy KOHCTPYKIMH MuneBa, B LIEHTPE KO-
TOpOW HaxoAuTCst cTond. Bricota mupamust 3 M, pebpa BBIOTHEHBI U3 CTEPIKHEH TUaMETPOM 3 MM.
OHeprust Takol MUpaMubl KOHIEHTPUPYETCs Ha BbIcoTe 1/3 OT OCHOBaHMS, a TAKKe IPU BEPILIMHE U B
yIJ1ax OCHOBaHMA.

B r. bospka (KueBckas 00:1acTp) Ha 4aCTHOM OTOpOJie YCTaHOBJIEHA MUPaMHIA BBICOTOH 2,5
MeTpa, CBapeHHas U3 BOJOIPOBOIHBIX TPYO MOA PYKOBOJCTBOM H3BECTHOTO 0OJTrapcKoro OnosHepre-
tika Y. MotoBa. 1o cOOBIIEHNIO XO3i1MHA, HA 3TOM y4acTKe coOMpaercs Gonee BBICOKHH ypoixkail.
[Ipu 3TOM Tarxke UMeeT MecTo 0osee BHICOKUN POCT TPaBbl U COPHSIKOB. OUeBUIHO, YTO JaHHAS IH-
pamuga GOpMHUPYET MOTOK PACCESHHOrO TUIAHETAPHOTO M3IYYCHHUS B ONPEACICHHOM CHEKTPAILHOM
JrarnasoHe.

3naunTenbHbl 3deKT, HaGI0[aeMbIi MO BIMSHUEM MHpaMuabl MoTosa, TpeGyer H0mo-
HUTEIBHOTO O0CYXJeHHs. Bo-TiepBhIX, AJaHHBIA y4acTOK ObUI BHIOpaH HE CIy4aiHO; Horos IIPOBENI
OMOJIOKAIMOHHYIO TUArHOCTUKY U BHIOpAJ ydacTOK, HauOoJiee MOAXOSIINN sl AEMOHCTPAIMH T11a-
HeTapHO# TexHosoruu. Kpome Toro, BrosiHe BO3MOKHO, YTO BBIAAIOLIUICA OMOHEPIeTUK IMPOU3BEI
OMoreHHOe HaMarHMYMBaHUWE MaTepualia MHUPAMUABI, OCHOBAHHOE HAa AHIPOHHOM (T. €. SOEpHO-
¢du3nUecKoM) MarHeTH3Me, Kak 3To OBUIO paccMOTpeHo B paszeine 4. B nmurteparype mMerorcs cBeze-
HUSI, COTIIACHO KOTOPBIM CIOCOOHOCTh MaTepuaia K pacCeMBAHUIO TUIAHETAPHOTO M3JIyUCHHUS 3aBUCUT
OT aJpOHHOI0 HAMarHMYMBaHUS JaHHOTO MaTepuaia. CienoBaTenbHo, IPU pa3padoTKe IIaHETapPHBIX
TEXHOJIOTHH BO3HHMKAET JOMOJIHUTEIbHAS 3a7aya: pa3paboTaTh CIoco0, MpeHa3HAuYeHHBIN Ui af-
POHHOI'O HaMarHn4nBaHug MaTCpPpUaIOB TEXHUYCCKUM IIYyTEM.

6.2. Memoduyeckue pekomeHOayuu

[Ipu nmpoBexeHuN MccaeI0BaHUM JIFO00H SKCIEPUMEHT HEOOXOAMMO OBTOPSATH B TeueHuu 10
JHEH 1 OoJiee B CBSA3W C KBA3UIIEPUOJMUECKIM XapaKTepOM IUIaHETapHOTO u3nydeHust. OcoOblil HHTe-
pec MpeNCTaBIAET COMOCTaBICHNE PE3YJbTAaTOB, IMONYYEHHBIX MPHU HCIOIB30BAaHUM MHpaMU, o0ia-
JAIOIIMX TPAaHSMH, U KapKacHbIX mupamuia. Hambosiee 3HaUMTEIBHBIMU TECT-O0BEKTAMH SIBIISIFOTCS:
BOJIa, BOAHBIE PACTBOPHI, HEPTEXUMHUECKHE TPOLYKThI, JIEKTPOIUTHI. [IBa mepBbIX 00bEKTa UMEIOT
OTHOIIIEHHE K TAKUM OTPACIIAM: 3paBOOXpPAaHEHHE, CEIbCKOE X03S5IMCTBO, MUIIEBAsT IPOMBIIIIEHHOCTB,
OXpaHa OKpY’Karolei cpeabl. Pe3ynbraTsl, HOTydYeHHbIE IPU UCCIICIOBAaHUN HEPTEIPOAYKTOB, OyAyT
MMETh HEMOCPEICTBEHHOE MPAKTUYECKOE 3HAUCHHE. A YTO KacaeTcs 3JIEKTPOJIMTOB, TO JAHHBINA TECT-
00BEKT pacCMaTPHBACTCA B KAaUeCTBE BO3MOXKHOTO aJPOHHO-3JIEKTPUYECKOrO MpeoOpa3oBaTesst A
TUTaHETapHOH Oatapeu 1o 11.5.6.

[TomMumo comocTaBieHUsT TUPaMH[ Pa3IWYHBIX KOHCTPYKLHMI TaKke HpeACTaBIsIeT MHTEpeC
MIPOBEICHNE CPABHUTEIHHOIO aHAIN3a Pe3yJbTaTOB, MOJIYYCHHBIX MPH HMCIIOJIB30BAaHUN MHPAMHUIbBI U
JPYTUX KOHIIEHTPATOPOB: KOHYC, monychepa, kamepa Paiixa. [nanetapHas TEXHOJIOTHSI HAXOAUTCS Ha
WCXOJHOW CTaJUH CBOETO Pa3BUTHS W HaM MPEICTOMT YCTaHOBHUTH HauOoJee MOAXOASIINA KOHIEeH-
TpaTop Ul KaXA0H TEXHOJIOTMUYECKOM oneparum.

PaGoTh1, BBIITOIHEHHBIE HA JIOCTATOYHOM HAYYHOM YpOBHE, OyAyT OIMyOJMKOBaHBI B HAIIEM
JKypHaJe U YU4TEHBI IPH pa3paboTKe KOHIEHTPATOPOB, NPEAHAa3HAYEHHBIX AJIsl CEpUHHOTO BBITYCKA.
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Adamenko A. A., Berdyshev G. D.
The pyramids, their history, modern state and the usage perspective

The pyramids serves as a concentrator, which enhances the local intensity of the planet radiation. The pyramid
construction forms the flow of the concentrated planet radiation, used as an energetical factor in the different
branches: health service (cure of patients), food and oil industry (treatment of products), agriculture (treatment of
seed before sowing), environment defense (destruction of toxic molecules). The planet technologies improve-
ment can be produced by the application of the check-measurement equipment.

Key words: planet technology, ecology.
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