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AHHOTaAMSA

N3510%keHBl  SKCIIEPUMEHTAJIBHBIE M IPAKTUYECKHUE MaTepUallbl
UCCleJOBaHUsl OMONOKAIMOHHOTO 3(pdexTta. OnmcaHbl OCHOBHbBIE
METO/Ibl M CIOCOObl TIPYMEHEHHsI OWOJNOKAIMM, PpacKpbIBAIOTCS
MPAKTUYECKUE METObI M CIIOCOOBI PadOTHI orieparopa OUOIOKAIUU
IO BBIABJICHUIO I'€OMMATOICHHBIX M TEXHOI€HHBLIX 30H, BPEAOHOCHLIX
V3ITyYeHW, TIOUCKY TIOJNIE3HBIX KCKOMAEMbIX, MHHEpAJIOB, BOJIBI,
00CTIe/IOBaHUI0 TIOJNIE BOKPYr Tela 4YeJloBeKa, W3YYeHHIo, a
TaKke TOUCKY B TIOJIEBBIX YCIOBUSX KJAJ0B (3aXOpOHEHUH) U
MpoBepKe JiereHI O HUX. [lpeqHazHayeHO Ui TOMYJISpU3AIIH
MeTosia OWOJIOKAIMK, JATbHEUIIEro yriyOJeHHOrO ero M3y4eHWs,
MpUMEHEeHUs] Ha TpaKTUKE BO BceX cepax KU3HEAesATEIbHOCTH
YesioBeka. MoxeT ObITh MOJIE3HO MPeToiaBaTeNIsiM U CTYJEHTaM BceX
CrelagbHOCTEN.
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006 aBTOpE

[ernnaauit Muxaiinosud [lamoBasioB poauics B T. PyorioBcke
Aunraiickoro kpas 25 Hos10pst 1951 roaa, BocniuTeiBasics 6e3 OT-
11a, MaTh — MHBIUJ Tpyaa. B 1969 rogy okonym mkomy Ne 7 (T.
Py6noBck), B 1972 rony — CaparoBckoe BoeHHOe yuuiwiie BB
MBI CCCP um. @. 3. [I3epxunckoro, B 1981 rogy — dakynsrer
ABTOMATUKU U TeJIeMEXaHUKH MPH BICIel HHKeHEePHOU Moxap-
Ho-TexHn4ueckou mkosie MBI CCCP (r. MockBa) ¢ oiyuyeHuem
KkBasMpukanuu «MHxkeHep-37eKTPUK MO KCIUTyaTalli aBToMa-
TUKHU U TeJileMexaHuku». [Iporen myTsh oduiiepa ot komMaHaupa
B3BOJIa JI0 3aMECTUTEJISI HaYaJIbHUKA ITa0a TUBU3UM T10 WHXKE-
HEpHO-TeXHUYecKoMy obecriedeHmio. Ciryx0a Mmpoxoauia B ro-
ponax Pyonoscke, Tomcke, HoBocuoupcke, KpacHosipcke.



BowHcKkoe 3BaHVe TIOJIKOBHYK, BETepaH O0EBbIX ICHCTBHIA, Ka-
BaJIEP JIByX OpHEHOB: «My:KecTBa», «3a BOCHHbIE 3aCITyTH»



BBenenune

Ota yacTh aBTOOMOr papruecKkoro MaTepraa, U3JI0)KeHHOIO B
JaHHOM Y4eOHOM ITOCOOWH, TIOATOTOBJIEHA ONEPaTOPOM-HACTaB-
HUKOM OMOJIOKAIIMK, HA OCHOBE HAKOILJIEHHOTO UM 32 MHOTHUE T'0-
JbI TIO]1 HETIOCPEICTBEHHBIM PYKOBOACTBOM KoMaHAayoiiero BB
MBJI CCCP renepan-nonkoBHuka Bacunms HecrepoBuua Cas-
BMHA. Marepuas MpoaHaaIu3upOBaH, CrpyIIMpoBaH U opopM-
JIEH 11 BOCOPUSATHSA JII0OOOr0, KTO XOUYET CTaTh OIlepaTopoM OHo-
JIOKAIIM WJIM TIOTIOJIHATH CBOM 3HaHUS B 3TOU 061actu. OCHOB-
Hasl 11eJ1b paOOTHI 3aKJTI0YAETCsl B TOM, YTOOBI OrlepaTtop OMOJIOKa-
MM CMOT', UCTIOJIB3YSI 9TOT MaTepuas, IPOBOAUTH 3aHATHS U ap-
I'YMEHTUPOBAHHO Pa3bsCHATH CyTh OMOJIOKALIMOHHOTO 3h(eKTa,
a C HaYaJIoM TPEHUPOBOK He AOMYCKaTh OIIMOOK, KOTOPbIE ITOMe-
many Obl MPUHATH MpaBUiIbHOE perieHue. Ilocodue Oyaer noa-
CIIOpbEM B paboTe He TOJBKO /151 HAUMHAIOIINX, HO TAKXke U IS
OIBITHBIX ONEPATOPOB OMOJIOKAIINH.

Mbl pacKpbUTM MPaKTHYECKUE METOAbl U CHOCOObl paOoTh
oreparopa OMOJIOKALIMU TIO BBISIBJICHUIO T€ONATOT€HHbIX U TeX-
HOTEHHBIX 30H, BPEIOHOCHBIX M3JTyYE€HHIA, TOUCKY TOJIE3HBIX HC-
KOTIAeMBIX ¥ MUHEPAJIOB, BOJBI, OOCIEIOBAHMIO TIOJIE BOKPYT
TeJla YesloBeKa, U3yYEHHIO, a TAKKe MIOMCKY B MOJIEBBIX YCIOBUAX
KJIaJIOB (3aXOPOHEHMI1) ¥ IPOBEPKE JIET€H 1 O HUX. XOPOIIIO NOJI-
TOTOBJICHHBIH OTlepaTop OMOJIOKAIIMK CMOXET MOJTyYaTh HYKHYIO
MH(OPMALIMIO U3 OKPYXKAIOIIEro MPOCTPAHCTBA U PEaTn30BaTh



€€ B pa3IMYHbIX 00JIACTSX JEATEJIPHOCTH YejioBeka. B mocoouu
NPUBEIEHB IPUMEPHI U3 OMbITA PAOOTHI ABTOPA U MPEIOKEHbI
JaJbHeWIIe HalpaB/ieH!sl B peau3aliii 3ayMaHHbIX TIAHOB
u uzeir. Kpome Toro, maHHbI MaTepuasl MO3BOJUT O0yUEHHBIM
oriepatopam OMOJIOKAITMKM CAMUM M3Y4UTh ITOT METOJ TIIyOXke U
NPUMEHHUTH €T0 B PA3IMYHBIX HAIPABJICHUSIX CBOEW MOBCEIHEB-
HOM JKM3HU, PaOOTHI WU CITYKOBI, TPU MPOBEJCHUH (PU3HMUECKHX
9KCIIEPUMEHTOB.

Baoicrvlii momenm: 9ToObl HE pa304apoBaThCsl B MeTojie Ouo-
JIOKAIMU M3-32 JIOMYIIEHHBIX OIMMOOK, KPUTUYECKUX 3ameda-
HWIA, yCMEIIeK KOJIJIET ¥ COCTYKHMBLIEB MJIH TEX, KTO IPOCHUT O TIO-
MOIIH (TIOMCK TTPOTABIIUX JIIOJEH, KJajbl, 00CieIoBaHNe KBap-
THp, BBISIBJICHUE OOJIE3HEW W TIp.), Hy)KHO MMETb B BUIY Clie-
aymoree. Bo-niepBbix, HEOOXOAUMO MOMHHTH TOTOBOPKY «CeMb
pa3 oTMepb — OfIMH pa3 OTpeXb». BO-BTOPHIX, TOCTIE TpOBe/ie-
HHS paboOT WM 00CTIeIOBaHUSI MECTHOCTH (TIOMEIIIEHHSI) B TOM
cllyvae, ecliM 3aKa34MK COMHEBAeTCsl B JaHHBIX, TMOTYYEHHBIX
OMOIOKAITMOHHBIM METO/IOM, HE CTOMT HACTOMYMBO JOKA3bIBATH
CBOIO TPaBOTY, a CJIEAyeT MOMPOCUTh €ro MeperpoBEpUTh WH-
(bopmario TeXHUIYEeCKUMU CPEACTBAMU WITH IIPUTJIACHTH IPYTHX
CIIEIMAIMCTOB OUOJIOKAIIK (SKCTPACEHCOB) ISl IEPEPOBEPKH
Bareid uagopmarmu. Pabomul no ouorokayuu u 8auu 8b18600bl
OONHCHBL HOCUMb PEKOMEHOAMENbHDBIL, ad He 0e3aNenNsiyUOHHbIL
xapakmep.



IIyTh K OMOJOKAIUN

(BoILIOIIEHNE OJHON reHuAJbHOMI H/1eN)

B 1985 rony, nocsie BbIsIBJIEHUSI HEBO3MOKHOCTHA TeXHUYE-
CKMMU CPEeICTBAMU OXpaHbl 3a(pUKCUPOBATh MPOHUKHOBEHUE C
00bEeKTa OXpaHBbl T'PYIIBI MPECTYITHUKOB UYepe3 BBIKOTIAHHBIN
NO/I3EMHBIN JIa3 U COBEpIleHNsI UMU TpecTyruieHnit B HoBocu-
Oupckoi obnacTk U ANTaliCKOM Kpae, Y KOMaHJOBaHUsI BOWCK
OCTPO BCTaJI BOIIPOC O TOM, YTO JIeJIaTh, KaK MPEeJOTBPAIIATh ITpe-
CTYIUIeHHsI, KaKue Mepbsl HeoOxoauMo mnpennpuHaTh? Koman-
aytoumii BB MBJ] CCCP no 3anagHoit Cubupu renepai-mai-
op Bacwimmii HecrepoBuu CaBBUH NpPUHS pellieHde — MpoBe-
pUTh BO3MOKHOCTh HCTIOJIb30BaHUsI OMOJIOKAIIMOHHOTO MEeTo/ia
st aTuX 1enei.! B sxypHasie «TexHrnka Monoaex» ONHChBa-
JIUCh BO3MOKHOCTH KCIOb30BAHUsI OMOJIOKAIIMY B I€0JIOTUU U
ruaposoruu. Beibop nan Ha TeXHUYEeCKU MOArOTOBJIEHHOTO CIie-
UacTa — opuliepa TEXHUIECKUX CPEJCTB, aBTOPA STOTO MaTe-
puana; ero KoMaHaupoBayu B I. Tomck. ABTOp nocoOusi paHee
MIPOXOIMJI CITY’KOY B OJJHOU M3 BOMCKOBBIX YacTeil 3TOro ropoja.
Lenbio moe3aku OblTa BCTpedya B TOMCKOM MOJUTEXHUYECKOM
uHcTUTyTeE C npodeccopoM A. I'. BakpoBbIM, KOTOPBII1 AKTUBHO

! ITnyxuukoB A. U. [Ipo6remsr 6rnonokarmy // Texunka monmogexu. 1983. Ne 2.



UCTIOJTb30BaJT OMOJIOKAIIMOHHBIN METOJI B T€OJIOTUH, THIPOJIOTHH,
a TaK’Ke MPU BbISIBJICHUH F€OMAaTOr€HHBIX U TEXHOT€HHBIX 30H.

A Berpetmiics ¢ npodeccopom A. I'. BakupoBbIM, KOTOPBIN
npoaeMoHcTpupoBasl padoty pamok (II-oOpasHeie, cMm. puc. 6,
I'-o6paznble, cm. puc. 10, 11, mpyXWHHBIA yKa3arelb, CM. PHC.
19). 3arem MHe ynanoch yOeqUTh €ro BhieXaTh Ha OTUH U3 O0bEeK-
TOB OXPaHbl ¥ MPOAEMOHCTPUPOBATh TAHHBIA METO/ HA MPAKTU-
ke. Ha o6bekTe npu npoxoxaeHuu no nepumerpy y A. I'. baku-
pOBa B pyKax neprioauiecku npokpyuuaiachk II-oopasnas pam-
ka. Mecta cpabarbIiBaHus paMOK (BpariieHusi) (PMKCHPOBAIUCH B
paboueMm KypHase 10 HOMepaM Orop OCBeIeHus1 00beKTa. Me-
cra cpabaTbiBaHusl pamku (BpamieHus) y A. I'. BakupoBa Obi-
JI0 OOHApY’KEHO COBIAJICHHE C UMEIOIIEHCS CXeMOl 00beKTa, TIe
ObLTM OTMEUEeHBI TIO/I3eMHbIE KOMMYHHUKAIINY, KaOeln, a TakxkKe
OoOHapyXeHbl YYaCTKH MOATOIUIEHUS BOAOH MEPUMETPa OObEKTa.
HcripoboBaB MpyKMHHBIA yKa3aTenb Ha JAHHOM NepuUMeTpe, s
yOenuiIcs, 9To U y MeHsI MoTy4JaeTcst (PMKCUPOBATh STH MECTa, Ha
KOTOPBIE yKa3biBaJIa (Bpamanacek) paMka A. I'. bakuposa. [Tocne
TaKMX MPAKTUYECKHUX MOKA30B Ha MECTHOCTH (OOBEKTE) CIIOCO-
00B (pUKCalIM¥ NOI3eMHBIX KOMMYHUKAITUI U APYTUX aHOMAJIHIA
U3 CKEITHKA 51 PEBPATUIICS B TOPSYEro MOKJIOHHUKA ITOTO Me-
TOAA Y PAlMOHAIM3ATOPOM €r0 BHEAPEHUS] BO BHYTPEHHUX Op-
raHax 1 BOMCKax.

[Mocne mpoBeaeHHOTO Ha 0OBEKTE IKCIIEPUMEHTA, TTIOTYYUB B
TOMCKOM MOJIMTEXHUYECKOM MHCTUTYTE HEOOXOAUMYIO JInTepa-
TYpy IO UCTIOJIb30BAHUIO OMOJIOKAIIMOHHOTO METO/Ia, IIOCOOUS U



METOAMKY IO MOMUCKY MoJie3HbIX nckonaemsix (ot B. H. Caib-
HUKOBA, B TO BpeMs JIOLIEHTA, a B HACTOsIIEE BpeMs mpodecco-
pa), s BBICTYIIWJI C JOKJIAJIOM Tiepe]i KOMaHAYIOIIUM BOMCKaMHU.
B nokmnane o Bbiessie B r. TOMCK MHOIO ObLiIa MOATBEPXKIEHA BO3-
MO>KHOCTb MCIIOJIb30BaHMS JAHHOTO METO/Ia B CITykeOHO-00eBOM
JesrenbHoCTU BoMcK. 'enepan-maiiop B. H. CaBBuH nouHTepe-
COBAJICSA, YMEIO JI sI padOTaTh C paMKaMHM, Ha YTO TIOJNy4YHJI HE
coBceM yTBepauTebHbIi oTBeT. OnHako B. H. CaBBuH nan yka-
3aHKME U3y4uuTh nosnydyeHHsle B TIIM marepuasisl (MeTOOUKH) U
MIPOJOJIKATh TPEHUPOBKY HA OOBEKTaX OXPaHbI IS TIOCIETYIO-
1IEro BHEAPEHU JAaHHOTO METO/ia B MOAPA3/IEICHUSIX U BOMCKO-
BBIX YacCTsIX.






B. H. CABBHH, xomanaytwouin BB MBIl CCCP u Poccuu:
B 1959 rogy okoHums ¢ ommmureM OpPAKOHUKHMI3EHCKOE BOCH-
Hoe yuwmie uM. C. M. Kuposa. Komangosan B3ogom (Pu-
ra), poroi. C 1964 rona — ciymiaresn» BoeHHON akajieMuu uM.
M. B. ®pyn3se, nocie ee OKOHUaHUS (TOXe ¢ OTIrnuueM) B 1967
rofy KoMaHJoBal1 OatayiboHOM B JleHMHTpane. 3aTteM 3aHUMA
JIOJDKHOCTY: HAaYIBHUK ITada 590-ro KOHBOMHOro mnoska 44-
1 koHBoHOM quBM3UKM MBJI, Mypmanck (1969-1972); komaH-
mup 590-ro KOHBOMHOTO MMoJKa 44-11 KOHBOWHOM AuBu3un MB/I,
Mypmanck (1972-1975); HauanbHUK mTada KOHBOWHOM JWBH-
3un MBJI, Cubups (1975-1979); Hauanbauk mrtada Y BB MB/]
no 3anagHor Cubupu (1979-1984); Havansnuk YBB MBJI no
Banagnoit Cubupu (Hoocmoupck) (1984—-1987); HayaibHMK
VBB MB/I o Cesepo-3anany u [Ipudantuke (1987 — ceHTAOpH
1991); xkomannyonmii BHyTpeHHuMu Bovickamu MBI CCCP
(21 cenrsi0ps — 29 suBaps 1992); komaHayONMKA BHYTPEHHU-
mu Boiickamu MBI Poccun (29 suBaps — 23 pekadps 1992);
24 aprycra 1993 roma yBosieH ¢ BOeHHOM CiyxObl. IIpoxuBa-
et B Cankr-IlerepOypre, 3aHrmaercsi 0OIIECTBEHHON JIesITeNb-
HOCTBIO, OpraHu3ysl OKa3aHUe IMOMOIIM CEeMbsIM TIOTUOIINUX BOCH-
HOCJTY:KalllKX.

BOUHCKHUE 3BAHUAL.:

noskoBHUK (1977); renepan-maiiop (1983); renepai-yente-
HaHT (1988); renepasi-nonkoBHuUk (1991).

HATI'PAJIBI.

opoena «KpacHoit 3Be3nbl», «3a ciyx0y Poqune B Boopy-



skeHHbIX Custax CCCP» TpeTbel cTerneHu.

TpeHupoBKa MpoBOAMIACH HA OMHOM M3 00BeKTOB B HoBO-
crOupckoi obactu ¢ momotipio I'-00pa3HeIX paMOK U3 CTallb-
HoW 1ipoBoiioku (puc. 10, 11) u npyxuHHOrO ykazarens (puc.
19). Ipoxoasi Mo OOBEKTY, B MeCTax, I1e paMKU CpadaThIBAIIH
(MOBOPAYMBAJIUCH), 1 UHTEPECOBAJICS Y COIPOBOXKJAIOIIETO BO-
€HHOCJTY’Kalllero 0 HAJIMYMK B 3emiie KoMMyHuKaiuil. [Toinyuus
noateepxaeHue, o meronuke TIIU onpenensn ryOuHy 3ane-
raHVs] KOMMYHHKAITMH, TPAHIIen, KaOess U T. J1., TIPH 3TOM CO-
MIPOBOJK/IAIOIINI TIOATBEPXKIAT MX TIIyOUHY WM, HA0OOPOT, OT-
pHUIIAT HATMYMEe KOMMYHUKAIMU, TOCKOJIbKY 9TOT BOGHHOCTYKa-
M TPUCYTCTBOBAI MPU MPOKJIAJKE BCEX KOMMYHHUKALIMK Ha
JaHHOM 00BbeKTe. XOPOIIHA pe3y/IbTaT ObLT IMOTy4eH Mpu pado-
Te ¢ I'-00pa3HpIMU paMKaMu U NIPYKUHHBIM yKa3aTresieM, OfHa-
ko pabotath ¢ II-00pa3Hoii cTaIbHONM PAMKOH yAAJIOCh HAYYUTh-
Cs1 TOJIBKO TTOCTIe HECKOJIbKUX HE/Ieb TPEHUPOBOK, MPUKPETHB
K Hell HeOOJIBINON MOCTOSIHHBIA MarHuT (7151 yBETMYEHUS 1yB-
CTBUTENILHOCTH paMKH). Ha MeHs1 Obli1a Bo3/okeHa OOJTbIIast OT-
BETCTBEHHOCTb 32 PE3YJIbTaThl IKCIIEPUMEHTOB U MPOBEPKU BO3-
MOXHOCTH HCTIOJIb30BaHUsI ITOTO0 METOAa OMOJOKAIUKM B CITy-
kKeOHO-00eBOM JIeSITeIbHOCTU BOKCK, TO3TOMY TPEHUPOBKH MTPO-
XOIWIIM €XKeTHEBHO. B uTOre TpeHHMpPOBOK MOSBUJIACH YBEPEH-
HOCTb B IOCTOBEPHOCTH MOJTy4aeMbIX pe3ynbTaToB. K padoTe Obl-
JIM TIPUBJICYEHBI W JIPYTUE SHTY3UACTH — OUIIEphl U Tparop-
VKK BOWCK. B pesynbrare 3TOro Opi1a padpadoraHa nmocodue ¢



METOIMKOM MCIOIb30BaHMsI OMOJIOKAIUH, ITof, peakimei I'. M.
[lanoBasiosa u 0. C. O3s0kuHa. C 3TOro BpeMeH! Havaioch
BHE/IpeHMe OMOJIOKAIIMOHHOTO METO/Ia B BOMCKaX MPH KOHTPOJIE
co cTropoHbl reHepai-mMaiiopa B. H. CaBruHa. DT0 ObLT CIIOKHBIN
Y KpONOTIMBbIN nporiecc. HekoTopble KOMaHIMpPbl U HAYAJIbHU-
KU CKENTUYECKU OTHOCWIKCH K JAHHOMY METOJY, [TOKa Ha MPaK-
THKE He yOeKJaKCh B JOCTOBEPHOCTH IMOTyYaeMbIX pe3ysIbTa-
TOB.

Il Gosee geTanbHOW Pa3padOTKK U BHEIPEHHS OMOJIOKAII-
OHHOT'0 METOJIa B BOMCKaxX OBUI CIIEJIaH 3aITPOC METOIUK, JIOTION-
HUTEJIbHBIX MaTepuaioB B MeKBeOMCTBEHHYI0 KOMHUCCHUIO 1O
npobieme Ounonokaruu ripu Llentpansaom npasienun BTO pa-
JMOTEXHUKHU, IeKTPOHUKHU U cBsA3u uM. A. C. [lonoga. 1o unum-
atuBe natpuapxa ouonokarmu H. H. CoueBaHoBa HE0OX0IM-
Mble MaTepyalibl ObUIM MPEJOCTABIEHBI; KPOME TOTO, Ha TIOCTO-
SIHHOW OCHOBe ObLT OpraHn30BaH 0OMeH MHGopMaluei 1 Hapa-
OOTKaMH C IPYTMMU TPYMIAMH U OTIePaTopaMu OUOJIOKAIMU TIO
crpane 1 CHOMPCKOMY PETHOHY.

B 1986 roay no unuimarvse revepaia B. H. CaBBuna ['naB-
HOMY YIIPaBJICHUIO BOICK M KOMaHAMPaM YacTei ObUT TPOJEMOH-
CTPUPOBaH OMOJIOKAITMOHHBIN METOJT Ha BCECOI03HBIX cOOpax KO-
MaHAWPOB COEIMHEHUI U YacTen B I. PoctoB-Ha-JloHy 1715 BHEI-
peHus ero B MaciTabax BOWCK Bcell crpaHbl. [ToaroroBka mpo-
XO[UJIa Ha OIHOM M3 OOBEKTOB, KOTOPbI ObLIT MOCTPOEH ellle B
30-X rogax MpoIIIoro CTojeTus. B xoye 3Toi NoAroToBKU U 00-
ClieoBaHMs TiepuMeTpa 00beKkTa ¢ momorbio ['-o0pa3HbIX pa-



MOK U TIPY’KMHHOTO yKa3aTessl Ha cxeMy 0ObeKTa ObLTM HaHece-
HBI BCE KOMMYHUKAIIUY, HE TOJIIBKO CYIIECTBYIOIIHE, HO U ObIB-
mvie. BeiBIMe KOMMYHUKAIUK (TpaHIien) (pUKCUpOBAINUCH TaK
ke, KaK Y CYIIECTBYIOIIUE, 32 UCKIIIOYEHUEM U3bATHIX KaOeleu,
TpyO U T. 1.

Ha nannom oObekTe Obia 0TpadoTaHa METOMKA TIOPOOHOTO
M3y4eHMs1 cocTaBa KoMMyHuKarmil. I1o 3Toi MeToauke, Ha pac-
crostHu 10—15 cM OT 3eMJi, HaXOAsICh HaJ aHOMAJIUeH (BIOJb
TpaHIen) ¢ momornpio I'-00pa3Hoil paMKH, IPYKUHHOTO YKa3a-
TeJIsl WM OTBEca OTOMBANIUCH ((PUKCHPOBAIKCH) MAJICHIIINE OT-
KJIOHEHUsI PaMOK. BbUIO yCTaHOBJIEHO, YTO paMKa OTKJIOHSIETCS
K OoJsiee TUIOTHOMY Matepuaity (Kpail TpaHiieu, TpyOa, Kabeb,
JKeJIe300€TOHHBIN JIOTOK M T. [.). Ha ocHOBaHMM 3TOr0 ObLIM Ha-
pHUCOBaHbI pa3pe3bl KOMMYHUKALMKU (TpaHIEN) ¢ AMaMeTpaMu
TpyO, KabeJel, JIOTKOB U T. [I., a TaKkKe ITyOWHOMN UX 3aJIeraHusl.






Omneparop-HaCTaBHUK OHOJIOKAIIMOHHOTO METO/a, MOMIION-
KOoBHUK . M. Illanosanoe neMoHCTpUpyeT padoTy OMOJIOKAITU-
OHHOWM paMKH Ha MOJ3eMHON KOMMYHHKAIIMU BO BpPeMsl IIPOBe-
JICHUs1 3aHATUH (TeppUTOpHvsi BOUCKOBOM vactu 7486, r. Kpac-
HOSIPCK)

[MpakTryeckuii MOKa3 UCTIONb30BaHM I OMOJIOKAIIMOHHOTO Me-
TOJAa Ha JaHHBIX cOOpax M ero BO3MOKHOCTEH Mo o0OcnienoBa-
HUI0 OOBEKTOB JaJl TOMYOK JJisl ero BHenpenus. [lo ykazanuio
['maBHOTO yrpaBieHNsI BOWCK METOJI CTaJl BHEJPSATHCSA B CITYKeO-
HO-00EBYIO JIeSITETbHOCTh BOWCK BO BCEX OKPYrax U COeMHEHU-
sx. []ns sroro 6pi1a pazpadotana MeToAuKa 0TOOpa OrepaTopos,
UX TPEHUPOBKU M PACIKCaH aJITOPUTM OOCIIEIOBaHUSI OOBEKTOB
Y TIEPUOANYECKOTrO KOHTPOJISA (€KEHEEIbHO) U3MEHEHUM U TI0-
SIBJICHUSI HOBBIX aHOMaJIMi Ha 0OBbeKTax oxpaHbl. Kpome Toro,
JaHHAasl METOAMKA OblIa M3JI0JKEeHa B IByX HOMEpaXx Ky pHaJla CeK-
perHoro coopHuka «Ha 6oeBom mocty». 3a MpoBeAeHHYIO pa-
60Ty 1O BHEIPEHHIO OMOJIOKAIIMOHHOTO METO/Ia BO BHYTPEHHUX
BOWCKax aBTOpy mocoous B aekadbpe 1987 r. Ovut Bpyuen [lu-
TIUIOM BTOPOM CTETEHH.

[Mocne w3nOXeHUs] METOOVKU TMPUMEHEHUsI OUOJIOKAIlMKA B
CEKpeTHOM COOpPHMKE BOKCK M HammcaHus nocoousi «bromnoka-
IIMOHHBIN MeTonl B BoopyxkeHHbix Cuiax, opraHax M BOWCKax
MBI Poccuun» npoBoanIMCh KOHCY/IBTAIIUM, OTOOP U 0O0ydYeHue
OTepaToOpOB OMOJIOKAIIMYU ISl OPraHOB BOMCK, a TaKke Aajib-
Hel1mas padoTa Mo N3y9IEeHHIO BO3MOKHOCTEN OMOIOKAIIIOHHOTO



METOAA, IMPOBEPKA Ha IMPAKTUKE HOBLIX METOJUK.
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NPONETAPMW BCEX CTPAH, COEAMHAMTECH!

Ayiraom

Il CTEMEHW

Haipax saemes  noanonkosHuk
de%mcaym}ie/ﬂmma&o'o

3a aKMuUBHOE y4acmue 8 KOHKYpPCe HA AYYUYIO

BOGHHO"HAY4HYIO pabomy B0 BHYMPEHHUX BOUCKAX

MB4 CCCP.

Hawasenux lNaaenozo ynpasaenun —
Hawaasnux enyrpennux soiicxk MBI CCCP
2eHepan-nbAKOBKUK /
0. B. WNATAJTHH

Hawanssux Moaurgnpasaenun
anyrpennux aoick MBI CCCP
cenepan-aeirenanr \
|c. m. ocTawEs

« » pexabps 1987 r.

3a akTUBHYIO paboTy C MEXBEJOMCTBEHHON KOMUCCHEH TIO



npodieme Ounonokaiuu ripu Llenrpansaom npasiennn BTO pa-
JuotexHUKH U cBsa3u uM. A. C. TlonoBa, ycniemnyo crady mpo-
rpaMMBbl TTOATOTOBKU OIEPATOPOB OMOJIOKAIMU TTpezceaaTeieM
mexsenoMmcrBenHon komuccuu H. H. CoueBanoseim . M. IIla-
TIOBAJIOBY OBLIO BBIJIAHO YJIOCTOBEPEHHUE OrlepaTopa-HacTaBHUKA
ouonokauuu 3a Ne 46.



I'naBa 1
Ucropuyeckue (pakThl JI030X01CTBA
(onoJsiokanuu) u ee 3(p(peKTUBHOCTD

1.1. AcTopudeckuii 04epkK

UYro Takoe 6uonokanus? He Tak 1aBHO, B TIpeIbIIyIIEM CTO-
netuu, chopMupoBaIach HOBasl HaAyKa — Ouoaokauust. XOts ye-
JIOBEUYECTBY yXke WM3/peBjie ObLUTU U3BECTHBHI MPUEMBI, KOTOPbIE
JIETJIM B OCHOBY 3TOM HayKu. SIBieHMe OMOSOKAIUU, WU JI030-
XOICTBO (PyIOMCKATEeNbCTBO), U3BecTHO Oosee 4 000 ner. Ilo
MHEHUIO roju1aHackoro npodgeccopa C. Tpoma, 1030X0ACTBOM
you 3aHuMauck eiie 6osee 7 000 et Hazan. [onTBepxaeHue
TOMY Mbl HAXOAWM Ha IpaBlOpax O MOUCKE PYAHBIX MECTOPOXK-
JeHUI vy Boawl (puc. 1).



Puc. 1. Ilouck pyasl Wiy BOJbl C MOMOUIBIO «JIO3bD», 3aTEM
OTpbIBaHUE MeCTa CpadaThIBAaHUS «JIO3bl» U, HAKOHEII, OIpe/e-
JICHAE HAINYMA PyIsl (BOABI)

Ha puc. 2 (rpaBiope) nokaszaHsl pa3inyHble CocoObl yepxka-
HUsl «JIO3bl» NP MOUCKE MOJIE3HbIX MCKOIMAeMbIX WM BOAHBIX
KUIL

YnomuHanus 00 31oM 3¢pekTe (MeTozie MorcKa) BCTpeyaroT-
ca y [lnuaus Crapiuero (I B. H. 3.), [Tapatensca (1493-1541),
A. ®. Mecmepa (1734-1815) u gp. DToT METOI NOMCKA PUPOL-
HBIX OOTaTCTB YCIENTHO uctosb3oBajics B Cpenaue Beka B ['ep-
MaHuu, Yexuu, paHiliu, U CUMTAETCS, UTO PACLIBET ITUX CTPAH



B TO BpEMsI CBSI3aH C UCIOJIb30BAHUEM JIO3bl U MASITHUKA.

Bor npumep. B 1626 rogy Bo ®paHumio npuexajia HEMKa
Mapruna ne Beprepo. Myx ee (Kan mio [llecrene, 6apon ne Bo-
cosieit) ObLT MHCTIEKTOPOM PYJHUKOB PUMCKOI MMIiepun U rj1aB-
HBIM KOMHKCCAPOM BEHIE€PCKUX PYIHUKOB. [loayuynB moaHomoO-
4Ksl OT IJIABHOTO YIPaBJIsIONero huHaHcaMu, OapoH U ero Ke-
Ha MOCETWIM Bce (PPaHIly3CKUE MPOBUHIIMU C LIEbIO OTHICKA-
HUs TaM 3ajiexxeit py. C MOMOIIBIO «BOJIIIEOHOM MAJIOUKM» OHU
oTkpbUTH Ooniee 150 3anexelt 3o0/moTa, cepeOpa, MeIv, CBUHIIA,
LIMHKA, CYpPbMbI, cepbl, KaMeHHOro yris. B 1632 rogy Maprtu-
Ha Jie beprepo npencrasuia kopomo Jlonosuky VIII otuer o
CBOUX paboTax U OTKPBITUAX. «CyIIEeCTBYeT MATh MPaBWJI, — ITH-
et Mapruna ae beprepo B cBoem "Tpakrare”, — KOTOpbIE HAAO
3HaTh, YTOOBI OMPE/IEIIAThL MECTa, TJie BCTPEUAIOTCS METAJLTBI:

* nepeoe u npocmeliutee — O OOHAKEHUSIM 3EMITH;

* 6mopoe — 1O TpaBaM U PacTEHHSAM, KOTOpPbIE BCTPEUAIOTCS
HaBepXxy;

* mpemve — MO BKYCY BOJbI, KOTOpasi BBIXOAWT HA MOBEPX-
HOCTb Y KOTOPYIO Haxo[sT B IOpax 3eMJIH;

* yemeepmoe — 1O UCMIAPEHUAM, KOTOPbIE MOJHUMAIOTCS BO-
KpYT TOp WK JI0JIMH Ha BOCXOZE COJIHIIA;

* nsmoe — MOCPEACTBOM IIECTHAUATH METAIMYECKUX HH-
CTPYMEHTOB (JIJIS1 PACKOIIOK )».



Puc. 2. CriocoObl yaepkaHHsl «JI03bl» («BOJIIEOHBIX MaJI0-
YeK»)

Hanee B «Tpakrare» ormevaercs: «...CyIlIEeCcTBYET ele cemb
METAJUTMUECKUX MPYTUKOB, KOTOPbIE HA/IO 3HATh U YMETh UMH
NOJIb30BAThCA JJISI HAXOKAECHUS MCTOYHUKOB BO[bl, €CJIM OHU
OOWIBHBL. DTU MPYTUKU MMEHYIOTCS Tak: "no3a", "Tperenry-
mas", "Oplomasica” u T. 1.».

HecMmortpst Ha siBHBIE ycrniexu, MapTtuHy e beprepo oOBuHMIM
B KOJIIOBCTBE, OTOOPAIM UHCTPYMEHTHI, JIMIIUIN UMYILECTBA U
Ka3HWIN.

3namenuTsii xumuk Morann Pynonsd [maybep usyumn ag-
(bexT BpaieHus1 «BOJIIIEOHON MAJIOUKU» TP TIOMCKE METAJJIOB
1 B 1652 rony omyo;1MKoBaJI ONMCaHUE CBOMX YCTIEIITHBIX OTBITOB
B KHUTEe «PyTHAYHOE Ae0».

Ha py6esxe X VII-XVIII BekoB ab0ar e BanieMoH BbITycTIIT



KHUTY «OKKy/IbTHas1 (pu3uka, wim TpakraT o BoseOGHOM Manoy-
Ke», B KOTOPOMW JIOKa3bIBAET, UTO «BOJIIEOCTBO MPYTOHOCIIEB»
CYTb SIBJIEHUS] MarHETU3Ma U JIEKTPUUYECTBA.

B oTHOIIEHM X C IEPKOBHUKAMU JIO30XO/1IAM YaCcTO HE BE3JIO.
Monax MeHecTpbe B cBoel «Puitocoduu 3arajoaHbIx 00pa3oB»
TOBOPHJI, UTO «BOJIIEOHAsT MAJOYKa MPOSIBIISET CBOM HEOObIU-
HBIE CBOKICTBA JIAJIEKO HE y KAXK/JI0T0 B pyKax», 1ajiee «[TPUINHON
JBWKEHUS MAJIOYKU JOJKEH SIBJIATHCSA KAKOU-TO AyX», a 3aTeM
JOKA3bIBAET, UTO «3TO AeJo pyk CaraHbl».

B 1518 rony Jlotep ¢ iepkOBHOro aMBOHa mpejan aHademe
uckaresien kosoaues. B 1559 rogy AHriuiickasi 1IepKOBb OTJTY-
YyuJia JIO30XOIEB OT LIepKBHU, a ¢ 1775 roga B CHIA onu npeciie-
JIOBAJICh HapaBHe ¢ BeibMamu. He TObKO IEpKOBb, HO U HEKO-
TOpBIE YUeHbIe OTPUIATHA 3(P(PEKTUBHOCTD «BOJIIIEOHON MaI0y-
KW», B TOM YHCJIE U HAlll pOCCUMCKUM yueHblid M. B. JIomoHOCOB.

HecmoTpst Ha KaTeropuyHoe OTpULIAHWE METOAa HEKOTOpbI-
MU aBTOPUTETAMHU, JIO30XOJICTBO MPUMEHSIOCh, U JOCTATOYHO
YCTIEITHO, OCOOEHHO TPY MOUCKE MOI3EMHBIX BOJ B O€3BOIHBIX
paiionax Muauu, Lennona u apyrux crpad. B 1908—1909 rogax
['epmanueii Oblla OpraHM30BaHa SKCHEUIINS 17151 TOMCKA IMUThEe-
BOI1 BOIIbI B cBoel konoHuu B lOro-3anannoit Adgpuke (Hamu-
Oust). 3a J1Ba Tof1a «IMAJIOYKOi» ObUTO BhIsiBIEHO 800 mepcriek-
TUBHBIX y4acTKOB. bbin pa3Oypensl 163 Touku, u3 Hux B 129
oOHapyXeHbl ICTOUHUKH MUThEBOU BOABL. D(PDHEKTUBHOCTh Me-
tona Opl1a Om3ka K 80 %.

Bo ®panuuu B 1861 roay noiy4us HIMPOKUIl pe30HAHC CITy-



Yail YCTIEHIHOTO MOUCKA MPECTYMHUKOB «II0 CJIEAaM» C TOMO-
HIBIO «JIO3bl», UX 3a[ePKaHMS, a 3aTeM U Ka3HU 32 COBEPILIEHHOE
yOUIACTBO B BUHHOM JIaBKe.

dakTOB YCHENHOr0 MpPUMEHEHHS! «BOJIIEOHON MaJIOUKU»
cra"oBuitock Bee oopire. C 1900 o 1910 rox TonpKO B eyaTu
oryOmMKoBaHO 143 paboThl, MOCBSIIIEHHBIE 3TOMY BOIIPOCY.

Co3spena HEOOXOMUMOCTh B OOOOIICHUH JIaHHBIX U aHAJIM3e
Ha3zBaHHOro siBjieHus. C aroit nenvio B 1911 rony B 'aHHOBepe
coOpaJics TIEPBBIH Che3[1 T 00CyXkIeHUs 3Toro dpdekTa 1 ObLT
OpraHn30BaH MexayHapoIHbld co03 Jiozouckarenen. B 1913
rony B [lapuxe coctosiics Bropoii KoHrpecc sKCrepuMeHTab-
HOW TICUXOJIOTMM, HA KOTOPOM KOMUCCHSI, COCTOSIBILIAs U3 yue-
HBIX Pa3HbIX OTpacieu, mpopepuia okono 100 yenosek, 3asBUB-
X O CBOMX CITOCOOHOCTSIX MCKaTh Pydy, BOMY, MycTOTHL. Ko-
MUCCHS YCTAaHOBUJIA, UTO (peHOMEH CYIIECTBYET, HO BO M30exka-
HUE IIapJIaTaHCTBa HEOOXOAMMO MOBBICUTH TPEOOBAHUS U TIPE/-
BapUTEJIbHO MIPOBEPSITH JIUII, KEIAIOIIMX TAKUM 00pa30M UCKaTh
BOJly U TOJIE3HbIE UCKOTIAEMBbIE.

Hwxe npuBeyieHa HeOOJbINas MOJOOPKA MEPEBOIOB U3 KYyP-
HayoB [lonpim «ITmekpyii» u «[laHOpama», MOCBSAIEHHBIX
OUOJIOKALIUH:

«...CerofHsi CymiecTByeT reojiorvsi ¥ TUAPOreosiorus, KoTo-
pbie TAPaHTUPYIOT HAM OTKPBITHE MOA3eMHBIX OorarcTB. Ho ObI-
BAET, YTO JIO30XOMIIbI JeJIal0T 3TO Jydile. Tak ObU1o, HarIpUMep,
B CBepke nox BapuiaBoii. 3ech roce 3aBepiieHus CTPOUTENb-
cTBa ATOMHOTO IIEHTPa OKa3aJI0Ch, YTO PAiOH STOT OE3BOIHBIN.



Bypenue g0 rmyounst 400 M He aaso pesynbratoB. Ho jo3oxon-
161 3Ty TTpoOIeMy permin. Yaapui (pOHTaH BOIBI U ObET 0 CUX
nop! ITogoOHBIN cyvaii ObLT Ha TPOMBIIIJICHHBIX TTPEATPUATH-
X Bo Bpoiyiase, a 3atem Ha Kypopte Ceepanose. [lociennemy
Jlake TPO3WIIO 3aKPBITHE U3-32 UCTOILLEHUS PalOHOBBIX UCTOY-
HUKOB. [TosIBUIIMCH JT030XO/I1IbI M HAIILIM HOBbIE UCTOYHUKHU. [To-
JOOHasi CUTyaIus MOBTOpriachk B ['ocThiHE. A COTHM, THICSYU UC-
TOYHHMKOB IIUTHEBOM MOJbI, OTKPBITHIE JIO30XOAIAMU B CEJIaX, U
YacTo TaMm, rjae OeccribHbI OypeHre U 3HAHUE reoyioruu !»

«...MHoOrue 1030X0/11bl MPOCIABUIMCH KaK IEPBOOTKPhIBATE-
JIM MHHEPAJIBHBIX OoratcTB. OCOOEHHO OOJBIINYIO ClIaBy TIPUOO-
pen amepukanen I'pusec. B 1904 rony oH OTKpbUT OrpOMHBIE 3a-
JIEKU Kausl Ha AJISICKE U 32 9TO OTKPBITUE MOTYUYWIT CHELAATb-
HYIO IPEMUIO — 3 MJIH JOJUIAPOB>.

«...Heckonpko JIeT JeicTBYeT IpyIia ClenUualucTOB-JI030-
xonueB B OKpyKHOM LIEHTPE CEeJIbCKOXO31CTBEHHBIX IKCIIEPTU3
u KoHcynbTaimil B [lozHanu, nipu [lonbckom 0ObeMHEHNH JIO-
30XO/ILIEB, JIO30XO/LBI €CTh B BIOpo yciyr u akcnepTus».

«..."3emMHble JTyuu" BpeOHbI VIS 30POBbSI U CAMOUYYBCTBUS
YeJloBeKa — YTBEPXKJAIOT JIO30XOLbl. JIyun BO3AEUCTBYIOT HE
TOJIBKO Ha JIIOZIEH, HO M Ha Bce kuBoe Ha 3emiie. OcOOEHHO uyB-
CTBUTEJIbHBI K HUM COOaKH, JIOMIA/IM, KOPOBBl M CBMHBH, a U3
NTUI] — aUCThl. XOPOIIIO YyBCTBYIOT c€0s1 B F€OMaTOT€HHBIX 30-
Hax TOJIBKO IY€eJIbl, MypaBbU, KOMaphbl U TepMuUThl. Kpome Hux —
KOIIIKU, KPOThI, OApCYKHU, KYKYIIIKH, COBB U COPOKH. Bripouem,
00 3TOM roBOpHUT mocyoBuIia: [71e csmer auct — tam CTpoit oM,



e CAJET COPOKa — KOMai KOJIOAEL».

«...B 1929 rony I'ocras ¢poH Iop nmokasasn ¢ momMouisio Jio-
3bl U, pa3yMeeTcsl, B COTPYAHUUYECTBE C BpayaMu, YTO KUTEJIN
Bunacoubypea 6oneau u ymupanu om paka UCKAIOUUNENAbHO 8 00-
MAX, PACNONONCEHHBIX HA 800OHBIX JHcunax. Bckope K moqoOHOMY
3aKJIIVYEHMIO TIPUILLIM JIo30Xx0A1b!l U3 Bensl, ['aute, [lennna n
I"aBpa. Mroezue 1030x00ubl nokazaau pamanvroe ausiHue U3ny-
UEHUSI BOOHBIX NOMOKO8 HA NO20108b€ COUHELL U CKOMA» .

«...I'oBoput mpezncenarens Bcemnonbckoro ooiecTsa Ji030-
xofreB, Maructp-uxkeHep SIH Jlyuyak: "Mei, pazymeercs, Oyaem
U JJaJIbIIIe MPOBOIUTH UCCIIEIOBAHMSI TIO TIOMCKY BOJIBI, HO OCHOB-
HOE T0JIE AEATEIbHOCTU Mbl BUIUM B chepe OXpaHbl OKPYKalo-
1ied cpebl. MoxkeT ObITh, MBI €11l CJ1a0bl B 3TON 00IACTH, HO yXkKe
MHOTOKPAaTHO OKa3bIBAJIM JIIOAAM ACWCTBEHHYI0 MOMOIIb. Ku-
BOTHOBO/IaM, pazymeertcsi, Takxke. Ha MHorux gepmax — rocy-
JapCTBEHHBIX, KOOMIEPATUBHBIX, YACTHBIX — ObLIM YCTAHOBJICHBI
OTpakaTesIu W3JIyuYeHU, KOTOpble HUBEJIMPOBAIU WM HEUTpa-
JIM30BAJIA BPEHOE BIMSIHUE U3Ty4YeHHUsI BOJHBIX MMOTOKOB, CIO-
coOcTBys ynyuienuio 3gdexra kopmienus. Bce 3To moareep-
JIaeT MPABOTY HAIIMX JEMCTBUM M HAUMHAHUI'"».

YcnemHo pa3BUBaIOCh JIO30XOJACTBO U B CTpaHax J1ajbHErO
3apyoexbs. Tak, sxcriepr KOHECKO u OOH no reosnoruu npo-
(peccop C. Tpomi B pe3ynbTare MATUIETHUX KOMILJIEKCHBIX MC-
CJIeIOBaHUI BBHIMTYCTUJI padoOTy, B KOTOPOH [TOKa3bIBaeT OObEeK-
TUBHOCTb CYIIECTBOBaHUS d(PPeKTa «I03bl» HA OCHOBAHUU CO-
MOCTABJIEHHS €T0 C JaHHBIMU JIATYUKOB Kapauorpada v moTeH-



MoMeTpa Ha Tesie jio3ouckarens. [Ipodeccop ¢usuku U. Po-
kapa (Ppanums) B 1962 rony onyomukoBan KHUry «CUrHai Bo-
JIOMCKATEJIS», /1€ CBA3BIBAJI AHOMAJIMU <«JIO3BI» C TEJLTY PUYECKU-
MU TOKaMH Y CJIa0ObIMU IPaAMEHTaMU MarHUTHOTO MOt 3eMITH.
[Ipodeccopst 1. Yensuk u JI. IeHCOH, CielMaiucThbl O BOAHBIM
npooiemam CIIA, mpoBomumm B 1971 Tofy OIMBITH C «JIO301»,
B KOTOPbIX Y4acTBOBIO 150 COTPYTHUKOB U CTYIEHTOB YHUBEP-
cureta mrara lOra. IloncuntaHHblld ypOBEHb CIyYallHOCTHU CTa-
TUCTUYECKON 3HAUMMOCTH PE3yJIbTaTOB HAXOAUJICS B IMANa30He
ot 6 10 0,05 %, 4TO0 JaeT OCHOBaHUs CHeaTh BHIBOI 00 3 dek-
TUBHOCTH METOJIa «JIO3bl» MPHU MOUCKAX MOA3EMHBIX BOJI.

Como3 nozoxoanes CIIA o6wenuust B 1970-X rogax mpo-
IJIOro crojieTusi Oonee 25 Thic. yenoBek. Hanmpumep, 9-it mosk
Mopckoil iexotsl CIIIA Bo Bpems BoiiHbl BO BreTHame ¢ 1966
rofia YCIelrHo IpuMeHsIT MeTOJ] OTKJIOHeHUs ABYX I'-00pa3HbIx
METaITMYECKUX PAMOK U3 TEJIECKOIMMYECKUX aHTEeHH J1J1s1 OOHa-
PY:KEHUsI TOHHEJIEH U «JIOBYIIEK», KOTOpble He (PMKCHUPOBAJINChH
muHOUCKateneM. M3 10 yenoBek, ycrienHo NpuMeHsIBIINX OHO-
nokauuio Bo Brername, B CIIA BepHyscS TOIBKO OAMH: IO-
CKOJIbKY OHM OBUTH CEPhE3HOM yrpo30i il mapTu3aH BreTHama,
ux padorta Obljla CBsI3aHa ¢ OOJIBIIIMM PUCKOM TSI JKU3HHU.

B XX Beke 9Ta HayKa HAYMHAET OCBOOOKIATHCS OT MUCTUKH.
[MosiBIITCH COI03BI, OOIIIECTBA, aCCOIMAIIMH JI030X0AIeB B [ep-
MaHuu, @panmyu, Arctpun, Benukooputanuu, Poccun, BbIxo-
JAT KypHaIbl, KHUTU, ctaTbi B CMMU, XOTS 3Ta IeSITeNIbHOCTD
Y OCTaeTCs He NMPU3HAaHA O(PUIMAIBHOM HAYKOU JO CHX nop. B



kHure «IlcuxoTpoHHas BoWHA: OT MU(POB K peanusm» IoJ, pe-
nakuuer M. BunokypoBa u I'. ['yproBoro Haxogum Takoe onuca-
Hue: «...I'epmaHusa ucnosb30Basla SKCTPACEHCOB B Pa3BEIbIBA-
TeabHOU ciyx0e [lepBoit u Bropoit MupoBbix BouH. Mcnonb30-
BAJIUCh TaK Ha3bIBa€MbIE JIO30XOALIBI — sl OOHAPYKEHUS] MUH
u ux rpanui. B IlepBylo MUPOBYIO BOMHY B YacCTsX HEMELKOU
apMUHU JIO30XOILbl 3aHMMAJIMCh MTOUCKOM TOA3EMHBIX BOJ U1
HykJ apMud. B MioHXeHe crienuaibHas IIKOJa €XEroJHO Bbl-
nyckana 30-40 pynouckareneir. C 1932 roga J1030X011EB yxke
rOTOBWJIA BOGHHO-UHKEHEPHasl 1IKoMa B r. Bepcaib» [16].

Ha tepputopuun Poccuu noucku pya v Bofbl B IpeBHEE Bpe-
Ms 1 CpeiHuE BEKa TaKKe MPOBOAWIUCH C MIOMOUIBIO «JIO3bI».
B Poccuun npusnanuem 3aciyr jo3oxonctsa B X VI Beke sB-
nsiercst Yka3 Exarepunsl Bropoii o Bkmouenuu B rep0 1. [ler-
PO3aBOJICKA UCKATEJIbCKOM «JI03bl». B HacTosIiee BpeMsi Mbl Ha-
X0oouM Ha repOe r. KocToMyKIIM py/lIoUCKaTeNbCKyI0 «JIO3y», C
MOMOIIIBI0O KOTOPOI MEPBOMPOXO/IBI OTKPHIBAIN MOJIE3HBIE UC-
KoOTaeMsble, — 4eM ¥ ropaurtcst ropoa. Kpome Toro, Ha repOe T.
HeBbsiHCKa, HApsAIy C HAKJIOHHOW OalltHel, MPUCYTCTBYIOT PYJIO-
UCKaTeJbCKAs «JI03a» U JIAJJOHU PYK, KOTOPbIE CUMBOJIU3UPYIOT,
C TIOMOIIBIO Y€T0 OTKPBITHl MHOTUE MECTOPOKAECHUS HA YpaJie.

B nauane XX Beka B Poccun myOnmkyioTcst OpOIIopsl 0 BO3-
MOKHOCTH TIPUMEHEHUST «BOJJOMCKATEIbCKOTO TpyTa». Jlozouc-
KaTeJIbCTBO ISl IOMCKOB BOJIbI ObLIO BKJIIOUEHO B yueOHOE MOCo-
oue mis komanaupoB PKKA «BonocHatxenne Boiick» (1930).

B 1944 rony nonkoenuk I'. B. Boromonos (1905-1981), 6y-



aymmi akagemuk-ruaporeosior CCCP, oOyudan coBeTckux coi-
JaT HAXOIUTb BOIY APEBHUM CIIOCOOOM. [I7151 9TOTO CONaTsl, Kak
¥ UX TIPEJIKH, 00JIaMbIBAJI BETKM OPEITHUKA C Pa3BUJIKOH 1 Opa-
71 00a KOHIIA B PYKHM TaK, 4TOOBI OCTPBIA yroj ObLT oOpallieH
cpe3oM KBepxy. Tam, e BepXHUIl KOHEI| CKJIOHSUICS K 3eMJie,
PBUTH 3eMJTIO (KOJIOIIIBI) M HAXOAWIM BOMY ISl ce0sl M KUBOT-
HBIX. DTO CHACJO THICSAYU KU3HEM, TaK KaK B YK€ CYIIECTBYIO-
1Y€ KOJOMIbI HeMilbl Opocanu oTpaBy. [JJaHHbI criocol moucka
BOJIBI OBLT IMTOJPOOHO M3JIOKEH B TOCOOMH ISl paboye-KPeCThsIH-
ckoil KpacHoit apmun «BogocnoOxkenne Boiick» (1930) mox pe-
nakimed A. I'. Jlopbepra. Kpome Toro, mocie cHATHS OJIOKaIbI
r. Jlenunrpana no nopydenuto Jlencorera a. T. H. . P. T'onpOek
C TIOMOIIIBIO OMOJIOKAITMOHHON paMKU YTOUYHSUT MOJIOKEHUE Pa3-
JIMYHBIX TO3€MHbIX KOMMYHUKAIIUI U MECT UX MOBPEKACHUS.

B 1973 rogy opranu3zoBaHo Me:xayHapoaHOe OOIIECTBO 10
UCCJIE/IOBAHUIO TICUXOTPOHUKHU (TPUOOPHOE UCCiedoBaHue OUO-
noJiel), Ha KOHrpeccax KOTOPOro paccMaTpuUBaIOTCs MPOOIeMbl
no3zoxoncrsa. IIposeneHo Heckonmbko KoHrpeccos (IIpara, Mo-
Hako, Tokwuo, Can-Ilayno, bpatucnasa). Ilo HekoTOpbIM aaH-
HBIM, 3TOU MpobieMoni 3a pyOe:kom 3aHuManock 17 nadoparo-
puii. HaroHasibHbIe CO103bI PyAO- M BOJOUCKATENEN CYIIECTBY-
10T B CIIA, Anrimum, ®@paniuu, ['epmanumn, Hoson 3enannvu u
JPYTUX CTpaHax, KOTOpbIE U3aBaIl CBOU KYPHAJIbI.

B CCCP nonbITKa BHEAPEHUS JIO30XOJCTBA B IPAKTUKY I'€0-
JIOTMYECKOro Jiefia Hayasach B 60-x roqax XX Beka. [lepBoie uc-
cnenoBanus cBsizanbl ¢ umMeHeM H. H. CoueBaHOBa, KOTOpBIM



BMECTO YMCTO KaueCTBEHHOU OLIEHKU (ECTb WJIM HET BpalleHue
paMKH), TPUMEHSIEMOH 32 pyOeKoM, HCTIOb30Ba KOTMIEeCTBEH-
HBIW KPUTEPUI OLIEHKH — YTOJ1 OTKJIOHEHUsI PAMKH Ha €IMHUILY
paccrosiausi. K 1962—1968 rr. oTHOCATCS MepBble OMBITH pado-
ThI OMOJIOKALIMOHHBIM MeTOIOM, BolroaHeHHbIe H. H. CoueBano-
BbIM, C. B. MatBeeBbiM, A. f. YekyHoBbiM, A. I'. BakupoBbim,
E. K. Me/IbHUKOBBIM U IDYTUMU Fe0IoraMu ¥ reo(hu3uKamMu mpu
TIOWCKaX Pya, BOJbI U PELIEHU! 33/1a4 €0JIOTMYECKOro KapTupo-
BaHUs1, 4 TAKJKe MPY COMOCTaBIEHUU MOTyYE€HHBIX TaHHBIX C JaH-
HBIMHU PA3JIMYHBIX T€O(U3NUECKUX METOOB.

B 1966 rony Ha oobeauHeHHOM 3acenanuu HTO paauo- u
anekTpoHuku uMm. A. C. IlornoBa coBMecTHO ¢ MOCKOBCKUM
oTnenieHneM Bcecolo3HOro acTpoHOMO-reou3rnIecKoro oore-
CTBa BIIEPBbIE B CTpaHe ObUT OPraHM30BaH CIIEIMAIBHBIN Beuep,
TIOCBSIIIEHHBIH J1030X0/1CTBY. CoOpasiuch (PU3MKHU, MaTEeMaTUKH,
PaaMOIEKTPOHUKHY, OMOIOTH, OMO(U3UKH, Te0JIoTH, reodusu-
KU, 1icuxosioru u 1ip. Beero npucyrcrBoBasio 250 yenosek. bbi-
Jm 3acaymansl Jokiaanel B. C. Marseea, E. K. MenbHukoBa u
H. H. CoueBanoBa ¢ pe3y/ibTatamu 1o 310 rmpodieme. Ha stou
BCTpeyYe BO3HUKJIA aKTUBHAsS TUCKYCCHS, B XO[e KOTOPOW ObLIO
OTMEUEHO, 4TO MpolJieMa UMEEeT BaKHOE 3HAUEHHE HE TOJIBKO
IUTSI TeOJIOTUU, HO U JIJTs (PY3UKY, OMOJIOTHN, MEUIIAHBL.

Toukoit orcuera passutus o6uonokanuu B CCCP cumraercs
1968 ron, korna Obi1 ipoBesieH [1epBblil BCECOIO3HBIN ceMUHAp
no ouousmueckomy 3¢ dexry. Ha cemunape npucyTcTBoBaio
230 cnenaMcToB U3 12 ropooB CTpaHkbl, 3aCIyIIaHo 9 AoKIIa-



1oB. [To mpockOe y4acTHUKOB ceMUHapa COTPYJAHUKH OUOIMOTE-
ku AH CCCP cocraBuim 6ubmorpaduaeckyio mondopKy JIdTe-
parypbi 0 6uodusndeckom apdexte 3a nocneanue 20 JieT Kak y
HAC B CTpaHe, Tak u 3a pyoexxoM. OHa BKJIouana 445 Ha3BaHU, B
OCHOBHOM KYPHAJIbHBIE CTaTh, HO OBLITM OPOIITIOPbI U MOHOTPa-
¢umn. C Tex mop nmpoBeseHO OOMBIIOE KOJMYECTBO CEMUHAPOB,
paspeliieHo uTeHue (paKyJIbTaTUBHOIO Kypca Mo Ouopu3nIecKo-
My 3pdekTy (ToMCKUI NOMUTEXHUYECKUH UHCTUTYT), COCTaB-
JIeHbl METOIMYECKHE YKa3aHUsI TI0 UCTIOIb30BaHUI0 Orodusmye-
ckoro 3(eKTa Mpu reoslornyeckoM KaprupoBanuu (1971 ron),
HaJlakeHa orepaTUBHAs CBSA3b CO BCEMU OMepaTtopaMu, padoTa-
IOIIMMU B cTpaHe. MekBeJOMCTBEHHAs1 KOMUCCHS M0 Mpodiieme
ouonokaryu nipu Llerarpansiom npasiennu BTO papnorexHu-
KM, MeKTpoHuKH ¥ cBs3u uM. A. C. [lonoBa oObenuHMIa pas-
PO3HEHHBIE TPYMITbl SHTY3UACTOB MCIOIb30BaHUsT OMOJIOKAIINH,
npoBesia 0000IIeHre U OMyOIMKOBAJIA MOTy4YeHHbIE PEe3YJIbTaThl
Y MaTepuabl.

Bo maorux HUUM npoBogunmce ucciaenoBaHus Mo u3y4eHuIo
XapakTepa 1oJisi, 00yCIOBIMBAIOIIEr0 BOZHUKHOBeHUE Onodu-
3U4ecKoro a(pdeKTa U co3JaHue MaKeTOB AATYUKOB ISl OObeK-
TUBHOU perucTparmu ouodusndeckux nojiei. [lo Hayana 90-x
rofoB XX Beka 3(p(peKTUBHOCTh OMOIOKAIIMOHHOTO METOJIA CO-
MHEHUI He BbI3bIBaJIA U Npu3HaBajiach Akajaemuen Hayk CCCP.

W3 n3n0xeHHOro Bblllle HanpammBaeTcsl Takou Borpoc: [lo-
yeMy Tak MHOTO BHUMaHUS yAeJIeHO ObLIIO UMEHHO «Maru4ecKko-
My» OTHOILIEHUIO B MUPE KaK aJbTEPHATUBE HAYYHOMY MOIXOLY



(WM Kak JOTOJHEHUIO K HEmy)?

Bo-nepevix, HayyHble TEOPUM IEMCTBUTEBHO MOKA HE B CHU-
JlaX OJHO3HAYHO U HETTPOTUBOPEUYUBO OOBSICHUTH JIO30XO/ICTBO.
A pa3 oHO He OOBSICHEHO, TO C MPUHATON HAYKOU «IO YMOJ-
YaHWIO» TOYKHW 3PEHUS UCIIONIb30BaTh €ro, eClid M MOXKHO, TO C
OrpaHUYCHUSIMHU.

Bo-6mopbix, TOCKOJBbKY JIO30XOACTBO B MPOIUIOM BXOJWIO B
«cepy KOMIIETEHIIMU» Marvuu, pa3BUBAJIOCh M CKJIAJIBIBAJIOCH
KaK CUCTEMa MIMEHHO B PAMKaX «BOJIITIEOHBIX UICKYCCTB», JIJIS €T0
OCBOCHUS W TIOHUMAHUSI B TIOJIHOM 0OBEMe CTOUT MOMPOOOBaTh
TIOIONTH K HEMY C MarueCKOW TOYKU 3peHus. XOTs y Hac HeT
yKa3aHU# Ha TO, YTO yMEHHUE 0OPaIIaThCs C «JI0301» OTHOCHIIOCH
K pa3psily TeX BOJIIEOHBIX UCKYCCTB, YTO ObUIM MPEPOraTUBON
JIVITh M30PaHHBIX, MEHEee «BOJIIEOHBIM» OHO OT TOTO OBITH HE
niepecTaBalo.

B mudax u nereHgax, B mpeJaHUsIX M CKa3KaxX COXPAHUIIOCH
HeMaJloe YMCJI0 YIIOMUHAHWI O MarmuecKuX ke3y1ax O0roB, CBs-
THIX, BOJIXBOB M IPOPOKOB. OmricaHne BHEIITHETO BU/IA U CBOWCTB
MHOT'MIX M3 HMX HABOJIUT HA MBIC/Ib O TOM, UTO 3TH KE3JIbl €CTh
HE YTO MHOE, KaK Ta WM MHasi MOIUMUKAIHS «JI03bl». Bo3MOXK-
HO, JTaXke 3HAMEHUTBIN Kagylen — xe3n ['epmeca — ¢ HeKOTopou
TOYKH 3PEHUSI €CTh CTUWIN30BAaHHOE M300pakeHne KaKoro-amoo
WHCTPYMEHTa ISl JIO30XO[CTBa. MccnenoBarenu HHOTa OTOX-
JECTBJISIIOT €T0 C «I0COXoM Mowucesi», a OMH U3 CTAPUHHBIX MH-
CTPYMEHTOB, KOTOPHIM JIOHBIHE TOJIB3YIOTCS JIO30XOMIIbI, HOCUT
TO XK€ Ha3BaHUE.



CBsI3b JIO30XO/ICTBA C MATUYECKUMHU TEXHUKAMH — B TIEPBYIO
ouepe/ib C MPAKTUKOW MAaHTUUYECKUX MPOTHO30B (MJIM B MPOCTO-
peunu rajiaHuil) — Halllla OTPaKEHUE B COXPAHUBIIIUXCS B psijie
COBPEMEHHBIX €BPOINENCKUX SI3bIKOB TPAJAUIIMOHHBIX U IPEBHUX
Ha3BaHUSIX METO/Ia U CAaMUX MHCTPYMEHTOB.

W mycTh iponomkaioT OyIieBaTh CKeNTHKH, alloJIOTeThl «KOP-
PEKTHBIX Pe3yJIbTaTOB YKMCTOrO JKCIepUMeHTa». KU3HEeHHBIN
OMBIT, €IMHCTBEHHBI JOCTOMHBIA KPUTEPU UCTUHBI, YBEPEH-
HOW PYKOW BBIBOAUT Ha Mamke ¢ HAAMUChio «/Io30xo0cmeo: npo-
Onema npuMeHuMocmi» yBEpEHHYIO HA/IUCh: «BepuTh».

Ilpyroii Bompoc, 4To BepUTh HAJ0 HE HE0yYKaM, He Iapia-
TaHaM, BO MHOKECTBE IPEe/JIaraioliM CBOH YCIyTH, HO Cepbe3-
HBIM JIO[ISIM, MacTepaM CBOETO JIeNia, KOTOPBIX He TaK YK MHOTO.
VIMeHHO 3TH J1I01, KOTOPBIM HE HYKHBI CJIaBa U COMHUTEIbHBIN
ycrieX, ¢ OJIeCKOM JIOKa3bIBaIOT, YTO JIO30XOACTBO MO-TIPEKHEMY
’KMBO M BO3MOXHOCTU MPAKTUYECKOTO €ro MpUMEHEHUs] HeucC-
yepraembl. f 3HaI0 MHOTMX UHKEHEPOB, T€0JI0TOB, APXEO0JIOTOB,
CTpouTesIel, KOTOpblE HE THYIIAIOTCS M03BaTh HA MIOMOIIIb JIO30-
XO[II[a, a TO ¥ CAMH B3ATh B PyKU UHCTPYMEHT B CTy4yae HYk/Ibl,
u00 3HAIOT — TOJIK OT 3TOro OydeT. A yX Kak 3T0 0pOpMHUTH B
oduIMaIbHBIX JOKYMEHTAaX, APYroi BOIpoc.

C HEMOHSTHBIM, He 10 KOHIA OOBSICHEHHBIM SIBJICHUEM MOX-
HO TIOCTYIUTh MO-pa3HOMY. MOXKHO c/eiaTh BUJ UM YOSTUTh
ce0s1, Oyaro ero He cymectByet. Hy, nenanu Buj. .. Hy, yoexna-
7. .. MOXHO 3anpeTuTh ero (Hy, 3arpemiaim. . . ), OObsSBUTH Oe-
COBCKUM (HY, OOBSIBIISUTH. .. ) WJIA AHTUHAYYHBIM, TIPOTHBOPEYA-



UM TIpe/ICTaBIeHusIM 00 okpyxatoiieM Hac mupe. (Ho Hayu-
HbIE MPEJICTABIEHN S — BEIllb HETTOCTOSIHHAS — UMEIOT TeHIEHLIUIO
CO BPEMEHEM U3MEHSAThCS.) XOTs Ky/la YeCTHEE MPOCTO CKa3aTh:
«la, Mbl MOKa-1oka! — He 3HaeM, OTYero, MoYeMy U Kak, HO Mbl
BBIHY)KIEHBI MTPU3HATH: 3TO padoTaeT, ClieqoBaTeIbHO, 3TO pe-
QJIbHO CYILLECTBYET M TUM MOKHO BOCIOJIb30BATHCS HA MPAKTH-
Ke». Beab monb3yemMcst ke Mbl 9JIeKTPUYECTBOM, UMest TSl 00b-
sICHeHUsI cero (peHOMeHa TOJIBKO 0oJjiee UM MEeHee ITPUeMIIEMYI0
YMO3PUTENIbHYIO MOJIENb. . .

VIMeHHO npaKThKa MOXET U AOJIKHA TIOKA3aTh, €CTh JIM CMBICIT
B JIPEBHUX «CYeBEpHsX», «3a0000HaX» — Jla Ha3blBaliTe UX, B
KOHIIE KOHIIOB, KaK YrOIHO, HO OHH OT 3TOr'0 HUYEro He TePSIOT,
a TepsieM Mbl, Jiioau. OTBIT — U 3apyOeKHbIN, U OTEUECTBEHHBIN —
MOCTOSTHHO MOATBEPK/IAET BO3MOKHOCTb IPUMEHEHM S JIO30XO/1-
CTBA B CAMBIX HEOKHMIAHHBIX 00JACTSX HaIlleH KU3HU: OT MpH-
BBIYHOTO TOMCKA BOJBI U PyI O OOHApYXeHUs] TOBPEKAECHUIA
TEIJIOTPACcC, OT TOWCKA JIIOJEH, MOrpeOeHHBIX COIIE/IIeH ¢ Top
CHEXHOW JIABUHOM, 10 TECTUPOBAHUS TOJBKO YTO M3TOTOBJIEH-
HBIX TEJICBU30POB Ha PadOTOCIIOCOOHOCTb.

A OJHOBPEMEHHO C MPAKTUUYECKUM HUCTIOIb30BAaHHUEM MOKHO
nonpoOOBaTh MOHSTh, UTO JKe TAKOE JIO30XONCTBO, TOYEMY U OT-
KyZia OHO Oepercsi, KaK JIeHCTBYeT, Ha KaKMX MPHUHIHIAX U Me-
XaHU3Max OCHOBBbIBaeTCsl. 1 4TO Mbl IOJKHBI U3MEHUTD B CBOEH
KapTUHE MUpPa, YTOObI 3Ta CIIOCOOHOCTH YesIOBEeKa cTajia He de-
HOMEHOM, a OOBIIEHHOCTHIO.



1.2. HekoTopnbie
BO3MO’KHOCTH OMOJIOKAINN

OcHOBHbIE HarpaBjeHHs] TMPUMEHEHUsT OUOTOKAaUK (JI030-
XOJICTBA) OMPUCAHBI HUXE.

I'eonorns:

* OIIEHKA U pa3paboTKa HepTera3oBbIX CTPYKTYp, OOecreun-
BAIOIIAs COKPAIIEHUE KOJIMYECTBA MMOUCKOBBIX CKBAXKHH;

* IPOCJIeKMBAHME TEKTOHUYECKUX HAapyIIeHUH, TIOUCKHU KBap-
LEBBIX JKWJI, IUIACTOB COJIY, NTOA3EMHBIX BOJI, KapCTa.

CTponreiibcTBO, apXUTEKTYPa, APXEO0JIOTHs:

* BBISIBJICHUE U KapTUPOBAHUE TPEIIMHOBATHIX M KAPCTOBBIX
30H, BOPOHOK, Pa3lWYHbIX IMYCTOT MPUPOJHOTO U UCKYCCTBEH-
HOT'O IPOMCXOKIEHU S, TIPEICTABIAIOIAX ONACHOCTb /11 CTPOU-
TEJIbCTBA;

* [IOWCK MOA3EMHBIX XO0B U TpaHIlel, (hyHIAMEHTOB JpeB-
HUX COOPYKEHUH, 3aXOPOHEHUH, KJIaJ0B U T. [I.

IIpomblIlIeHHOE H CeJIbCKOe X03SICTBO:

* [IOMCK W IPOCJIEKUBAHUE TEOMATOI€HHBIX U TEXHOTEHHBIX
30H, JIEICTBUE KOTOPBIX OTPULIATENILHO CKa3bIBAETCS HA 3/10pO-
BbE UEJIOBEKA U )KUBOTHBIX;

* IMarHOCTUKA COCTOSIHUSA MOA3EMHBIX KOMMYHUKALIUH.

JKO0JI0rus U 3/IpaBOXpaHeHue:

* BbISIBJIEHHE U OKOHTYPUBAHUE YYACTKOB €CTECTBEHHOTO UJIU
MCKYCCTBEHHOT'O ITPOMCXOKIEHH I, OTPULIATEIbHO BIIUSIOIIUX HA



YeJIOBEYECKUI OPraHu3M;

* OIpe/ieJIeHNE 30Hbl PAaCIPOCTPAHEHUS 3arpsA3HSAIONIMX BO3-
JEVCTBUM IPOMBIILIJIEHHOW MTPOAYKLINU;

* SKCIPECC-AUArHOCTUKA COCTOSIHUA BHYTPEHHUX OPraHOB U
AKM3HEHHO BaKHBIX CUCTEM YEJIOBEKA C LEJIbI0 MPO(HIIaKTUYE-
CKOT'O KOHTpOJISI YPOBHS 3/I0POBbsl MJIM B TIEPHO]] BbI3/10POBJIE-
HUS YeJIoBeKa;

* 110A0OP JIEKAPCTBEHHBIX CPEJICTB U METOJIOB JIEUEHUSI Pa3-
JINYHBIX 3200JIEBAHUIM;

* BHIOOp MPOAYKTOB MUTAHMSI, JIEKAPCTBEHHBIX MPENapaToB,
IIPUEMJIEMBIX /111 OPraHM3Ma YeJIOBEKa.

IIpaBooxpaHuTeJIbHbIE OPraHbl U pPoja BONCK BOOPY-
JKeHHBIX cHJI, cTPYKTYpbl MUC 1 neHnTeHIMapHasa CHCTe-
Mma:

* BHIOOD TUIOIIAJIOK JIJIs1 CTPOUTENBCTBA OOBEKTOB, pa3Mellle-
HMA B NIOJIEBBIX YCJIOBUSAX YacCTEU U NOAPA3AEIEHUN, U1 UCKJIIO-
YeHUs MONaJaHusl Ha MECTa Te0aTOr€HHbIX 30H U TEXHOT€HHBIX
30H;

* TIOMCK BOAbl (OypeHHe CKBaXUH) 151 00ecrieueHn sl JKU3He-
JEATEIbHOCTY YacTel U MOAPa3/IEICHUN B MOJNEBBIX YCJIOBUSX;

* 0OHapyKEHHE €CTECTBEHHBIX M UCKYCCTBEHHBIX BHIPAOOTOK
(TyHHEJIEeH, CXPOHOB, 3aKJIAI0K B3PbIBYATHIX BEIIECTB) MO, IITa-
OBl 1 CKJIA/IBI C OPYKHEM M OOeTpUIacaMy B MECTax MOCTOSTHHOM
JMCIIOKALIAU U B MOJIEBBIX YCJIOBHUSX;

* BBISIBJICHUE U KOHTPOJIb KOMMYHUKALIMI Pa3IMYHOIO Mpej-
Ha3HA4YeHUsl, X IMarHOCTUKA, KJIacCU(UKALMs U ONpesiesieHne



Py HEOOXOMMOCTH TTyOWHBI 3aJIeTaHNS;

* TIONCK OOBEKTOB (ITPEMETOB, OPYKHS, OOCTPUTIACOB, MUH-
HBIX ToJIel, pyracoB, Kopabieii, caMoJIeToB U T. 1.), TiepemMe-
IIIeHXs] BOGHHOW TEXHUKH, TOApa3JeieHNi, TUBEPCUOHHO-Pa3-
Be/IbIBaTEIbHBIX (POPMUPOBAHUM, MECT X YKPBITHI 1 0a3 CHA0-
JKEHUsI 110 KapTaM U KOCMUYEeCKUM CHUMKAM;

* SKCIPEeCcC-IMarHOCTUKA YYaCTKOB MECTHOCTH (OOBEKTOB),
noiBepriuxcs BozaercTerio OMII, 6uonornyeckoro 3apaxe-
HUSI MECTHOCTH, CTUXMHHBIX O€/ICTBUH, 3arpsi3HEHW;

* SKCIPECC-IUArHOCTUKA 3/10POBbsl BOEHHOCITYKAIMX, HAXO-
JAIUXCS B MECTax 3arpsi3HEHHBIX TEPPUTOPHI M PAalOHOB MH-
TIIEMUI;

* KOHTPOJIb 1IeNne, 11ei¢oB paIuOTeXHUYECKHUX YCTPOUCTB,
MYHKTOB YIPABJIEHUI U PAKETHBIX KOMILIEKCOB.



1.3. ConnaanbHaga n
3KOHOMHUYeCKasA 3P PEeKTUBHOCTD
NnpuMeHeHus1 OMOJOKAIUA

MupoBoO#i 1 OTEUECTBEHHBIH OIBIT PUMEHEHHSI METOJI0B OMO-
JIOKaK yOeIUTEIbHO MOKa3bIBAET, YTO C UX MOMOIIBI0 MOX-
HO ONpENENATh MECTOIOJIOKEHUE HEBUJUMBIX (CKPBITBIX) U Ja-
K€ YTpaueHHbIX OOBEKTOB (aHOMAJIMI), ONpPENeNsATh UX XapaK-
TEPUCTUKHM (KaYeCTBEHHbIE M KOIMYECTBEHHbIE). B OomnbImH-
CTBE MPAKTUYECKUX CUTYALUil MOTYT OBITh JIOCTUTHYTHI CJIEYIO-
I111e HEOCTIOpUMble IPEUMYIIECTBa OUONIOKALIUY 110 CPABHEHUIO
C TPaJIMLIMOHHBIMU MHCTPYMEHTAJIbHBIMU U PELIENITY PHBIMU Me-
TOZIaMU TIOMCKA U Pa3BEJKU:

1) cymecTBeHHass 9KOHOMUS BPEMEHHU (IKCIPECC-Pa3BEIKa);

2) 3HaUMTENIbHAS SKOHOMMS CPEJCTB Ha OCHAILEHHUE TIOMCKA;

3) cylluecTBEHHasi SKOHOMUS TpyJAa M3bICKATeJen, UCCIeNo-
BaTeJIel, MPOMBICIIOBUKOB, CIIacaTelIe, IKCIUTyaTallMOHHUKOB 1
JpYTUX CHELUAIUCTOB;

4) noBsIIlIEHNE KayecTBa pa3BeJKu (IpyU He3aBUCUMOM paboTe
HECKOJIBKMX OIepaTopoB OMOJIOKAINN);

5) BO3MOKHOCTb OTIpE/Ie/ICHUs XapaKTEPUCTUK 0OBbeKTa (0CO-
OEHHO IpU He3aBUCUMON padoTe HECKOIBKUX OMOIIOKATOPOB);

6) BO3MOXHOCTb IOMCKA U Pa3BEIKU TaKUX OOBEKTOB (aHO-
MaJiii), KOTOpble He MOLIAI0TCS OOHAPYKEHHUIO TPAAUIHIOHHBI-



MU METOJIaMU;

7) BO3MOKHOCTb AMCTAHLIMOHHOTO ITOUCKA U Pa3BEIKH (BKJIIO-
Yasi paOOTy 10 KapTe, CXeMe, KOCMOCHUMKY, MakeTy, (POTOCHUM-
KY) IPaKTUYECKH B JIIOOBIX YCJIOBUSIX OKPY:KAIOIIEH Cpebl;

8) BO3MOKHOCTb UCCIIEIOBAHNSI OOBEKTOB UCTOPUU U KYJIBTY-
Pbl, IPOU3BEIECHUM HAYYHOIO U XyHJOXKECTBEHHOTO TPYAQ;

9) BO3MOXHOCTb ITOUCKA U Pa3BEIKM MECT aBAPUIHOTO U TTpe-
JABapUITHOTO COCTOSIHUS CJIO)KHBIX CUCTEM (TEXHUYECKUX U ITPU-
POJHO-TEXHUYECKUX );

10) BO3MOXHOCTb IIPOTHO3UPOBAHUS aBapPUMHBIX CUTYyallUU
(IOMCK «TPEBOKHBIX 30H»).

Takum 06pa3oM, B KOHIIEHTPUPOBAHHOM BHJIE MOKHO chop-
MYJIMPOBATh CJIEAYOIIMe TeHepaibHbIe 11eId MPUMEHEeHUs Oro-
JIOKALINN:

* MOBHIIIEHNE PAaOOTOCMIOCOOHOCTU U OE30MACHOCTH JIIOfIEH;

* SKOHOMUS TPYAOBBIX, SHEPTETUYECKUX U MATEPUATIbHBIX Pe-
CYPCOB (a TakKe COKpallleH’e CPOKOB BBITIOIHEHHUSI padoT);

* rojlydyeHue WH(OpMalMu, HEJOCTYIHOM TPAIULIMOHHBIM
MHCTPYMEHTAJILHBIM U PELIETITY PHBIM METO/IaM IIOMCKA U Pa3BE/I-
KH.



1.4. OcHOBHBIE BHIbI PAMOK,
yKka3aTeJeil H 0TBECOB JAJs1 OHOJIOKAI[UN

B MupoBOii MpakTHKe W3BECTHH B OCHOBHOM [IBE KOHCTPYK-
1umn pamok: I'-o0pazHas pamka ass onqHou pyku u Il-oOpasHas
pamKa Juis JByX pyK. Kpome Toro, ncrosb3ylorcst pa3inyHoOro
pona yKaszaread U MassTHUKH.

B ncxonaoMm (pabodyem) MonokeHn  Todast paMKa HaXOAUTCS
B MEXaHMUYECKH HEYCTOMYMBOM TIOJIOKEHUH, T. €. BHICTYMAIOIIAs
YacTh PAMKH{ ypaBHOBEIIIMBAETCS MyCKYJIbHOM cUJIol pyk. Heko-
TOpBIE OMEPaTOPBl OMOIOKAIMHN MOJIB3YIOTCS OTHON KOHCTPYKIIHU-
el paMKH ¥ TI0 XapaKTepy ee BpaIlleH!sI WM OTKJIOHEHUS Ompe-
JEJSIIOT TPUPOLY BO3MYIIAOIIETO OOBEKTa; JApyrue AJs orpe-
JeJIeHHs] WM PAcTIO3HABAHUS Pa3JIMUHbIX OObEKTOB UCHIONIB3YIOT
pPaMKy B BU/Ie PAIMOTEXHUIECKOTrO KOHTYpa, HACTPauBaeMoro Ha
OITpe/ICNICHHBIE YaCTOThI; TPETHU MPUMEHSIOT PAMKH U3 Pa3JIiy-
HBIX MaTepUaJioB C pe30HaTOpamMu (MaTepyalTbl, MUHEPAJIbI) H T.
n. Kaxzapiit oneparop 6uosokalnyy HaXoauT Harbosee yIoOHYIo
TSI HETO KOHCTPYKLIMIO PAMKH MJIM yKa3aTessl MeTOIOM Moado-
pa.

B kauecTBe KOMMEHTapHs YKaXeM, 4To:

* JUIs BBISIBJIEHUSI T€ONIATOT€HHBIX ¥ TEXHOTEHHBIX 30H JIy4llle
nonb3oBarhkes [I-o0pa3Hoii paMKoi, Tak Kak oHa rpydee (TouHee
pe3y/IbTaThl Ha KPYIMHBIX M MOIIHBIX aHOMAJHUSX), & STU 30HHI,
KaK MPaBWIO, U MOIIIHBIE TIO 3Ty YEeHUIO;



* J1J151 BBISIBJICHUSI Pa3IMUHBIX CETOK BO3MYILIEHUS (B KBAPTU-
pe) Jydilie ucroib3oBath I'-00pa3Hble paMKH, OTBECHI U yKa3a-
TeJU, ONMCAHHbIE HIXKE.

I1-06pa3Hble paMKn

Camas apeBHss pamka (puc. 3), KOTopas HNPUMEHSAIACh U
MIPUMEHSIETCS [0 HACTOSIITIee BpeMsI [J151 TIOUCKA BOJIbI, TIOJIE3HBIX
WCKOIIAeMbIX U JIaXke MPEeCTYIMHUKOB, — paMKa U3 BUI00Opa3HOI
r'OKOM BETKU UBbI, BEpObI, OpEIIHMKA, KJIEHa, IIUTIOBHUKA, CaM-
IIMTA, JIO3bl WM IPYTUX nopon aepesbes, n1iauHou 400,0-500,0
MM.

CoBpeMeHHBIN aHAJIOT APEBHEN paMKH (puc. 4), HO TOJIBKO U3
M30rHYTOM CTaJIbHOM MTPOBOJIOKM U € niemier nuameTrpom 3,0-5,0
MM, mHo# teda 400,0-500,0 mM.

Pamka (puc. 5) u3 MegHOM, A TIOMUHUEBOM WJTU CTAJIBHOM PO-
BOJIOKM umeet quametp 2,0— 4,0 mm u iy pyuek 150,0-200,0
MM, JJMHY 4yBcTBUTENbHOrO mieda 200,0-250,0 MM u ontu-
MaJIbHbII yrojl Mexy Iuiedom u pydykamu 110 rpamycos. s
YMEHBIIIEHUsI TPEHUsI BPAIllEHUsI HA PyYKH MOKHO OfIeBaTh IMO-
JIMXJIOPBUHUJIOBBIE TPYOKH.

Haubonee pacnpocTpaHeHa cpeiy OrnepaTtopoB paMKa (puc.
6) U3 MeIHOM, AIIOMUHUEBOM, CTAJILHOW ITPOBOJIOKU AUAMETPOM
2,0-4,0 mm; ona umeer aiunHy pydek 150,0-200,0 mm, ipu 3TO0M
pasmMepbl KOHTYpa npou3BojibHble. C gymHoi mieva 150,0-200,0
MM (50,0-100,0 mm).

PamMka ¢ JONOMHUTENIBHBIM YCTPOMUCTBOM (PHUC. 7) COCTOUT U3
KOJIe0aTEeIbHOTO KOHTYpA C IEPEMEHHON WH/TyKTUBHOCTBIO M €M-



KOCTBIO. BestmunMHa MHAYKTUBHOCTU PaMKH OT NEpeEMBIYKH 1-1,
€MKOCTb OT BeJIMYMHBI IEPEMEHHOTO KEPAMUYECKOro KOH/IeHCa-
topa KIIK cocrasnser 1-8/30.

Pamka Ha puc. 8 aHaJlormaHa H300paKeHHOM Ha PHC. 5, TOJb-
KO BMECTO UYBCTBUTEJIBHOTO TuleYa — MeTsl (M3rud) 4yBCTBU-
tenbHasd 20,0—40,0 mm, pyuku 100,0-120,0 MM, a Ha HUX OAETHI
TOJIUXJIOPBUHUJIOBBIE TPYOKHU.

Puc. 3. Pamka 13 opon AepeBbeB «Ji03a»



Puc. 5. Pamka u3 merania
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Puc. 6. Pamka u3 meraia

Puc. 7. Pamka ¢ noactponkoi
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Puc. 8. Pamka uyBcTBUTENIBHAS

CuroBold SOPKZ Lamepa eng
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Puc. 9. Pamka yHuBepcasbHas

Ha ynuBepcanpnbiii npyT-anteHny (Kapn Augepcon, CIIA) ¢
BEPTUKAJILHOM OChIO BpAIllEHUsI HA TOPU30HTATIbHOM KOJIEHE, KO-
TOpPOE BBHITIOTHEHO M3 THOKOM 7TACTUIHOM TIIACTMACCHI (TIPYKUH-
Hasl CTaJibHasI MPOBOJIOKA B MOJUXJIOPBUHIIOBON TPYOKe), M-
Houi 400,0-500,0 MM, HaHW3BIBAETCSI MATHUTHAS TOJIask TPyOKa,
B KOTOPYIO 3aKJIa/IbIBAETCS] «PE30HATOP» (MUHEpaJl, METasll, BO-
na, u T. 1.). K KoHITy TpyOKY IPUBUHYMBAETCS OOBIYHAS TEJIECKO-
MUYECKasi aHTeHHA C MOJMHOM JIMHOM BHITsKKU 400,0 MM (puc.
9).

I'-o0pa3Hbie paMKH, yKa3aTeJd H OTBeChI

[MpeumyriecTBo maHHBIX paMok (puc. 10) — Ooblast 4yB-
CTBUTEJILHOCTh, HEJIOCTATOK — BIIMSAHUE OOKOBOTO BETpa IpU pa-
06ote Ha OTKpHITON MecTHOCTU. Camasi mpocTast U JOCTYITHAs,
U3rOTABJIMBAETCS U3 AJTIOMUHUEBOW, METHOM, CTAIbHOM MPOBO-
Joku; guametp 2,0-4,0 MM; pa3smep 4yBCTBUTEJBHOIO ILIeYa
200,0-400,0 mm. Inuna pykositku ot 100,0 1o 200,0 mm.

Bonee dyBcTBUTENIbHAS U M30MpaTeabHass pamka (puc. 11),



cocrouT u3 AByx mied: BepxHee 200,0-400,0 mm; HUKHEe —
300,0 mm; pyuka — 150,0 Mm.

N3ru6 pamku Ha puc. 12 BcTaBiieH B AepeBsAHHYIO (TIacTMac-
COBYIO, METAJUTMUECKYI0) PYUKY U UMEET Ha KOHLIE Ileya OTIU-
Obl BHU3 (BBEpX) JTMOO TOPU3OHTAIIBHBIN CITUPAJIBHBIN. DTa pam-
Ka OJJHA U3 CaMbIX YyBCTBUTEJbHBIX U MO3BOJISET MPOU3BOIUTH
OmmkHee (JosbHee) JIOIMPOBaHUEe U padboTaTh Mo Tororpadguye-
CKOM KapTe (KOCMOCHUMKY, CXeMe MECTHOCTH U OOBEKTA).



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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