= <7

N
S

‘
G

‘v_'\‘\\-‘

o~ e

25

/.l/,l 1;4 \
//,ZWV/ \

N /V//

e MareuH

Muamuso

1|

BHMOJTOKAIIMOHHBI
IIPAKTUKYM



MWJINBOWE MATEUH

BUOJIOKALIMOHHBIN ITPAKTUKYM

Yuebroe nocobue

Mocksa, BHULITHM «3HUOM>», 1992 r.



INPEOUCIIOBHUE

SIBnenne Ouonokauud (PagHO3ITE3UH, JO30XOACTBA) H3Be-
cTHO Gonee 4000 net. OHO CBOOUTCS K TOMY, YTO Y HEKOTOPBIX
JIML TIPH IPOXOXK/IEHUM HaJl BOMOHOCHBIMH WM PYAHBIMH 30HaMHU
HaOaIofaeTcss OTKJIOHEHHE NPH BPAIEHHH 3aXaTOW B pyKax B
¢opme BunkH ApeBecHol BeTkd. Haumnasg ¢ XV — XVI B. B.
Hapsfly C JIO30H, KaK yka3sarteieM 3¢dekra, NOABISIIOTCS pas-
JHYHOU (POPMBI KOHTYpPBI, CAENIaHHbIE U3 IPOBOJOKH.

IlepBoe ynmoMuHAaHHME B JIMTEpPaType O JIO30HCKAaTEJIbCTBE
OTHOCHTCS K CTapMHHOM PYKOIMCH, CONIPOBOXNAaeMOH TpaBIO-
poit, rae u3oGpaxeH go3oxonen (2100 r. go H. 3.). YoMUHaHHE
06 atoM addexTe BcTpeyaercs Takxke y Ilnunus Crapmero (I B.
H. 3.), [Tapanennca (1493 — 1541 r.1.), A. ®. Mecmepa (1734 —
1815 r. r.) ¥ Ap. ITO ABNEHHE LIUPOKO M YCIIEUIHO MCNOJIb30Ba-
JOCh B CpPEHHE BEKa IIPH TOUCKE PYAHBIX MECTOPOXIECHHIl B
Yexun, I'epmanun 1 $panuun. Ilo pacnpocrpaneHHOMy MHe-
HHMIO, pacuBeT cTpaH 3amagHoi EBponsl Hactymun 6naropaps
pa3paboTKe NPUPOAHBIX 6OraTCTB, BHIABICHHBIX, B YaCTHOCTH, C
HCNOJNb30BaHHEM JI03bl M MasTHHKa (XV — XVII B. B.). Oas
MIOMCKOB BOJI BOROUCKATeJIbHAs MaJI0YKa MPUMEHSIACh C IPEBHO-
CTH ¥ NIpUMEHSETCs HbIHe B 6e3BOIHBIX paifoHax VIHmUM U HeKO-
TOPBIX APYTHMX CTpaH.

B 1911 r. B I'anHOBepe cobpaJics nepBbIi che3] 1o npobieMe
atoro 3dexra, 1 6GbU1 OpraHU3oBaH MeXIYHapOAHBIN COIO3
no3ouckarenei. B 1913 r. B ITapixe cocrosincss Bropoit Mexny-
HapOJHbIA KOHIPECC IKCIEPUMEHTAJILHON TICHXOJIOTHH, PaccMo-
TpeBIIMI METOJ GHOJOKaLUH M OfOOpHBILIMA €ro NMpUMEHEHHeE.

Tepmun «6nonokanusi» (BC3I, T. 1. 3-e u3g. 1970 r.) o6paso-
BaH OT CIOB «OHO» M «0co» (y1aT.) (ImOMelalo, paccTaBisiio) U
O03Ha4yaeT CHOCOGHOCTb JKHBOTHBIX OIPENENATh MOJIOXKEHHE
KaKoro-1m160 o6beKTa MO0 OTHOLIEHHIO K caMoMy ceGe (Hampa-
BleHne, paccrosinue). Buonokaums (BJI) ocyuectBasieTcs ¢
MOMOIIBIO BOCIPUSITHSI BHEIIHUX BO3AEHCTBUI NOBEPXHOCTHIO
Tejla WIH CHelMaJbHbIMH OPraHAMHM YYBCTB.

Pa3znuuaror npsmyto (naccuBnyio) BJI, cBoiicTBeHHYIO 60JIb-
UIMHCTBY KMBBIX CYyIIECTB, M OIOCPENOBAaHHYIO (aBT.), CBOM-
CTBEHHYIO HauboJlee YyBCTBUTEIbHBIM JIONSM, CIOCOOHBIM CUH-
ThIBaTh (M3BJIE€KaTh) HMH(MOPMALHMIO U3 OKPYXAaKoIled Cpenbl
(Hoocdepnl, MO ompepeseHUIO akaj. BepHaackoro).

Ipaasaro 3¢dexT BpameHnss paMKH HA3BIBATH GHOJIOKALH-
oM 3¢dexTom (BJIJ), a MeTOR, OCHOBAHHBIN Ha HCMOJNB30-
BanuM BJID, npumeHsomMiACS i1 pellleHUst pPa3iIMYHbIX 3afady,
— OuonokaMoHHbIM MeTonoM (BJIJ).

Hnarencuaoctt BJIM xapakTepH3yeTcs 4MCIOM 0GOpPOTOB



WIH yIJIOM OTKJIOHEHHS pPaMKH Ha OINpe[esIeHHbI HHTepBa
npocuIs MU MATOJNOTMIO NMPH MEIUUMHCKOH AMAarHOCTHKE.

H3pecTHO HanHYHe CYTOYHbIX Bapmammi >(exra. [Ins
KaXXJAOro perdoHa OHM pa3NUyHbI, Tak, Aas Mockssl 1 IToamo-
ckOBbsl MHHUMYMBbI BJID mnpopoaxurensHocthio mo 0,5 + 1
4yacy NMpHUXOASATCS Ha mepuofs! ¢ 7 f0 8 4acos.

B nocnepHee BpeMs MOSIBUIIMCH I'NYOOKHE MCCIENOBaHHS 110
onpocaM BJI3.

BJIM pekoMeHJ0BaHO HCHOJb30BATh NI PelleHAs pa3ind-
HBIX 3a8a4. JTO MOryT ObITh:

1. Tupporeonoruyeckue 3agayu.

2. VIHX€eHepHO-Tre0JIOrHYecKHUe.

3. Tloucku pyRHBIX, HEPYAHBIX, He(PTAHBIX U ra3oBBIX Me-
CTOPOXACHHH.

4. TlpuMeHeHHe B apPXUTEKTYPHO-PECTABPALIMOHHBIX H
apxeoJioruyeckux paboTax.

5. Ilpu mouckoBo-cnacaTeNnbHbIX paGoTax, B TOM YHUCIE B
MOMCKaX 3aXXKHBO NOrpeGeHHBbIX NPU 3IEMIUTPSICEHMAX H [p.
NPUPOMHBIX KaTaKJIH3Max.

6. Ilpy mMarHoCTHKe M JIEYEHMM B MeQHLIMHE M BETEPH-
HapuH.

OTnuyaroTes clneqyrliyde pasHOBUTHOCTH GHONIOKALMOHHOM
(BJI) pmarHOCTHKH:

a) mpsIMOii, WM MAaCCHBHbINA, cOcO6 MHATHOCTHKH;

6) omocpefoOBaHHBINA, C HCIOJIB30BaHHEM WH(POPMAIMOH-
HOT'O mousl.

JIng HcKIOYeHUs OLIMOOK INPH JMAarHOCTHKE PaMKOH HIH
MasiTHUKOM 00S43aTeNbHbIM YCJIOBHEM SIBJISIETCS 3HaHHE TOrO
OopraHa, CHCTE€MbI, “€JIOBeKa WM LeHTpa, KOTOPBIA BbI HcCle-
ayere.

ITosromy, kpome 3HaKoMcTBa ¢ MarepHanoM mo BJI, mpe-
TIOlHECEHHBIM B JAHHOIM KHHUIeE, LIEJIUTENI0 HEOOXOMUMBI [IHPO-
KM€ MO3HaHMs B OOJNAcCTH KJIMHHYECKOH MOPGOJIOTHY U KIHHHU-
YECKOH TITOJIOTHHU.

B CHTI Bompocamu BJI 3aHuMaeTcs MeKBEROMCTBEHHas
KoMruccus no npo6nemam BJI addekra, Bo3rinasnsemas akane-
MukoM Poccuiickoit akanemMun Hayk H. CoueBaHOBBIM.

Ha nepsom BcecorozHom cemunape BJID B 1968 r. Gbuin
NOABITOXEHbI pe3yNnbTaThl AesATeNbHOCTH B obnactu BJI ad-
dexra.

3a mpowenmue ronsl B Poccuu u crpasax CHI' no mpo-
6neme BJI3 6puto u3pgano cBbime S00 pabor. Bepmercst yrenue
daxyneraTHBHOro Kypca no bBJI9 B ToMcKOM IOIHTEXHHYECKOM
MHCTUTYTE, CO3[]aHbl pa3jIMyHble Kypcbl, mKoabl B Mockse, C-
IlerepOypre, Kuese no o6yuyenuio omeparopos BJI.



K coxanenuio, npupopa BJID Ha ceromHsUWIHUN [eHb
HesiCHa, HauOoJjiee OM3KOH K €€ NMOHMMAHMIO SBISIETCSI MHKPO-
JeNTOHHas Teopusi COTPYRHMKOB Poccuiickoro YHHBepcHTEeTa
HapOgHOM MEAUIMHBI U OHO3IHEProNIOryH, BBICIIHE KYPChl KOTO-
poro (pyHKIMOHMPYIOT IIPH HallleM LEHTpe, A. 3. H. aKajfeMHuKa
B. HcxakoBa u goueHta A. OxaTpHHa, O6BSICHSIONIAS PeaKUUIO
PaMKH{ HAIMYHEM MHKPOJIENTOHHOTO M3JIyYEHUsI BCceX 0OHEKTOB
MaTepHaJbHOrO Mupa (MHKPOJNENTOHbI — 3TO csepxnerxne,
cnaﬁonaanMonencmylomue YyacTUIbl ¢ Maccon 7,2 X 10~
5,9 x 107% ).

MBI cTOMM Ha TOYKE 3PEHMS, YTO YEJIOBEK, HCIONb3Yys CBOM
TOHKME TeJla, HaCTpauBaeTcsl Ha 00bEKT CBOero BHUMaHMs, BXO-
OUT B PE30OHAHC, CYUTHIBas MH(OPMAIHIO Yepe3 CBOM OpraHbl
4YyBCTB, TPAQUIMOHHbIE U OpraHbl YYBCTB 2-rO HOPSKa, ICHOBH-
A€HHe, SICHOCIHbINIaHHE, YyBCTBO3HAHHUE .

JlaHHast KHMra «BHOJNOKalHOHHBIA NMPAKTHKYM» OTPaxaeT
MHOTOJIETHUN NMPAaKTHYECKHIA ONbIT COTPYAHUKOB LIEHTpa, 06006-
LIEHHbIH M YCINEWIHO IIPHMEHSEMbld B CBOEH [eSTeJIbHOCTH
pykoBonurens Cep6ekoro oraenesuss BHUIITHM «3HHUOM»
Monesoro Mareuna (Hossrit Cap).

KHura MoxeT ObITb PEKOMEHAOBAaHa JIHIIAM, 3aHHUMAIO-
muMcs npobiieMaMyl LEJTUTEIbCTBA U OHOJIOKAIMH.

A. TAJIBIIEPHH



MMWJIOBOVE MATEVUH
BHOJIOKAIIMOHHBIN MPAKTUKYM

Beeoerue

3aKOHOMEPHOCTH PUTMHYECKOI'O TEYEHHs BCEX YHUBEpCAJIb-
HBIX IIPOLECCOB, B OCOGEHHOCTH B T€UEHHE MOCIEAHNX HECKOJIb-
KHX JIET, IO3BOJISIIOT HaM BHOBb OTKPBITh YK€ JaBHO 1103a0bIThIe
nporeccsl B3 00JacTH CBEPXUYBCTBEHHBIX SIBIECHHM, KOTOpbIE
OTHOCATCS K cepe «I1apancHxoJOTH».

Cpenu pa3nu4HBIX OTpaciedl NapancHXOJIOrHH Hauboinee
OYEBUIHBIM SIBIISETCS Pa3BHTHE «OHOJIOKALMH», KOTOpas cre-
IIMAJIN3MPYETCs Ha BbISBICHHHM HEBHUMBIX U He MOMAIOIIMXCS
H3MEpeHHIO BeJNWYMH, a Takxke 3aHumaerci JIEHEHUWEM C
IMMOMOIIBIO BUOSHEPTHUN. 3TOT BUA Je4YeHHS O3HAYaeT
OMArHOCTHKY COCTOSIHHSI XXWBBIX OPraHU3MOB, BOCCTAHOBJIEHHE
HapylLIeHUH pPa3IMYHbIX OPraHOB U BCEro OPraHU3Ma B LI€JIOM.

Brimenepeunciennble 061acTH ¢ GOJBITAM WIH MEHBIIUM
yCIexXoM pacCMaTpHUBAIOTCS B Pa3lIMYHBIX MyOGIHKaALUSAX IMOCHeN-
HUX JIeT.

HepocraTkoM mogo6HbIX MyOIUKALHHA SIBJISETCH HEJOCTATOY-
HO€ KOJIMYECTBO MPAKTHYECKMX MHCTPYKUHHA, KOTOpPbIE BO MHO-
rOM ynpoCTHIH Obl cHCTeMaTH4YecKoe 00y4eHHe, B IEPBYIO OYe-
penb HAYHHAIOIIMX.

JJaHHasi KHMra Tak>XXe He NPETEHAYeT Ha yCTpaHeHHe 3TOro
HEe0CTaTKa, ORHAKO CTABUT nepef coboii 1eNb MOCTENEeHHOro U
IIPaKTHYECKOrO BBENCHUS HaUNHAIOIMX B 00/1acTh GHONIOKALMY,
HayWHas C UCCJIENOBAHUS MPUPONHBIX HCTOUYHHKOB, Yepe3 MeMH-
IIMHCKOEe NMAarHOCTHPOBaHHE HEMOCPENCTBEHHO K HMPUMEHEHHIO
6uoaHepruu s nedyeHus. Kpome aroro, craBuTcs 3ajava Haj-
Jexanmm o6pa3oM cB3aTh pa3jinyHble METO/bI NIOAXOMA K AaH-
HOM paboTe W YCTAaHOBHUTDH ONpENENIEHHYIO MOCIEOBATENbHOCTD
caMoro npouecca paboTsbl.

Ecnn nocraBneHHass 3agaya OyAeT BbIMONHEHa XOTS Obl
YaCTHYHO, MOKHO CUHTATh, YTO H3NAHUE JaHHOH KHUTH He ObLI0
HanpacHbIM.

Asmop



BHOJIOKAIINA

CaM ¢akT TOro, 4yro OMOJIOKALUS BbISBISET (HPEHOMEHBI,
CKPBIThIE OT OOBIYHOIO YyBCTBEHHOT'O BOCTIPUSITHS, ¥ IEPEBONHT
HX B JOCTYIIHYIO [ Hac (popMy, ONpeReseT €e MECTO U POJlb.
CooTBeTcTBEHHO 6GHONOKAlMs B MPHHIMIE MOXET ObITh OTHe-
CeHa K BUAY OMarHOCTHYECKO-U3MEPHUTENBHOrO METOHa, T. K.
MIOMHMO NPOYero, 3aHUMAETCS AMArHOCTHKOH M onpeneleHueM
YHUCIIOBBIX XapaKTEPHCTHK BCEX BUIOB.

Ha ocHOBaHHH BbIIIECKA3aHHOTO MOXHO CHIe€JIATh BbIBOM, UTO
6uonokauuss — 3710 06sacTh, KOTOpas CleuMald3upyeTcs Ha
BbIIBIIEHUM TeX (PEHOMEHOB, KOTOpble HE MOIVIM OBbITh BbIS-
BJIEHBI U ONpefneseHbl H3BECTHBIMH HaM OpraHaMM 4YBCTB.

IIpuMeHeHHe NaHHOrO BHMAA JEATENLHOCTH NMPAKTHYECKH HE
HMeeT TpaHML, NOCKOJBbKY OHa MOXET ObITh HCNOJIBL30BaHa
MIOYTH BO BceX 00NaCTsIX JeATENbHOCTH YesoBeka. [IpakTiuuecku
HE CYLIECTBYET TOH 06JaCTH, B KOTOPO# OMOJIOKALUsl HE MOXKET
ObITh HCNOJNBL30BaHA, NMpuyeM Oe3 Kakux-NH60 HJIM C O4YeHb
HeOonbIMMU oOrpaHMuYeHusiMd. B Oymymem pgaHHas o6iacTb
6GyfeT UMeTh NEpBOCTENIEHHOE 3HAYEHHUE, TaK KaK, B OTIIHYHE OT
CYIIECTBYIOIIETO TSAXKEJIOBECHOTO, NOPOroro M OYeHb YacTo,
He3(p(HEKTHBHOIO METOAA NOJYYEHUs] NPAKTUYECKH HEROCTYI-
HbIX HHPOPMAIHI O HE3AMETHBIX /11 HAC MCTOYHHMKAX M COCTOS-
HHUSIX, MX MOXHO OyAeT MONy4YHTh OY€Hb ObICTPO, C Goubliel
CTENEeHbIO HAale3KHOCTH M 3HAUMTENIbHO AelIeBIe.

3apmaya JaHHO! KHUTH M COCTOMT B TOM, YTOOBI OOLIEROCTYII-
HbIM M NPAaKTHYECKUM H3JIOKEHMEM MaTepHalia MO3HAKOMHTh
NOTEHUMANIbHbBIX KaHAUAATOB — OYAYIIMX CHEI[HAJIMCTOB C 3TOM
MaJIOW3y4YeHHOI U OHHOBPEMEHHO OY€Hb MHTEPECHOH 06JIacThIO
pesitenbHOCTY. [To 9TUM nMpuYMHaAM B JaHHOU KHUIe He yhaens-
€TCS1 MHOTO MEeCTa MCTOYHMKAM IIPOUCXOXKIEHUS M TeOpUH OGHO-
JIOKAIVH.

Opnako ans 6onee 1erkoro OCBOEHUS! NPaKTHYECKOro MaTe-
pHala HeoOXOOMMO HAaTh HEKOTOpble OOBSICHEHHS, KOTOpbIe
noMoryT 6osiee riy60KOMy OCO3HaHMIO mpolecca GHONOKALUH.
Ipexne Bcero, Kak 4 Bce MPOYHE MapaNCUXoyioruyeckue peHo-
MEHbI, NPOLECC MPOUCXOOHUT Ha IHEPreTHYECKOM YpoBHe. B
OT/IHYHME OT HAIETO MOHHUMAHUSA O CYHIECTBYIOIIEM pealbHOM
MHpe, B KOTOPOM BCE NPOLECChI MPOTEKAIOT N0 MaTEPHATHCTH-
YeCKMM M aHWIOTMYHbIM INPUHIMIIAM, CETOAHA MOSBIsAETCS
HOBasi, TaK Ha3bIBaeMasi «3HepreTudeckas cunocodpus», KOTo-
pasi B Ka4YeCTBE OCHOBHOro o6beKTa s pa3MblllieHus Oepet
9HEPrHIO, SIBJIAIOUIYIOCS CHHOHMMOM OOIIEro GbITHS.

OHeprusi — 3TO BeyHas ¢popMa CyIECTBOBaHHUS, TaK KakK ¥
COBpeMEHHbIE HayYHbl€ 3HAHUS O TOM, YTO OHAa HE MOXeT ObITh



yHuuTOXeHa. OHa sBNseTCs IMPOAYKTOM 23JIEMEHTapHON Mare-
PHH, KOTOPAasi HAXOAUTCS B IOCTOSSHHOM IBH3KEHHH, PE3YIbTaTOM
€e ABIXKCHUS SIBJIsIETCA BO3HMKHOBEHHE pa3nnuuii. besycnosHo,
CyILECTBOBAHHE MOTEHIHMANBHBIX Pa3IMYHH SBISETCS OCHOBHBIM
yCIOBHEM JABMXKEHUS, H3 ITOTO BBITEKAET OCHOBOIMOJIAraOLIHii
NPHHIMI O B3aMMHOM OOMeHe MH(pOpMalUsiMH 3JI€MEHTAPHBIX
yacTull. OTOT NPHMHIMI B3aMMOOOMeHa HHGoOpMauueid Mexay
CaMbIMH 3JIEMEHTAPHBIMH YacCTHLAMH M COCTaBISET CYIIHOCTb
6GHONIOKaLUH, MMOCKOJIBKY A€JaeT BO3MOXHBIM IepeHOC HHpoOp-
MallM{ C OAHOTO IHEPreTHYECKOr0 YPOBHS Ha APYroi OT caMoro
HHU3KOro K CaMOMy BBICOKOMY, ¥ Ha060pOT.

Ha ocHoBaHMH 0ObSICHEHU! CETOAHSAIIHEN HAaYKH MO3T Yeslo-
BeKa COCTOMT M3 MABYX XMMHYecKuX ccep: ogHa MX KOTOPbIX
BOCTIDHHHUMAET SIBJIEHUS PEaJIbHOTO MHUpa, a JpYras CIyXXHT [JIs
perucrpauuy (BOCIPUSITHS) TapaHOPMAJIbHBIX SBJIECHHN. Y cpel-
HEero palMOHAJILHOTO COBPEMEHHOr0 4YeJloBeKa TaK Ha3blBaeMas
«Maparncuxoyioruyeckas o6jacTb» MO3ra NpakTU4ecKH He (pyH-
KIMOHUPYET H NMPUXOAHUT B JEHUCTBHE TOJBKO IOCIE ONpEneseH-
HbIX TPEHHPOBOK, pa3yMeeTcs, 3a HCKJIIOYEHHEM OTHENbHBIX,
BecbMa pefiKHx ciyyaeB. [TockobKy IOYTH Bech npoliece 61ono-
KalMy IPOMCXOAUT MIMEHHO B 3TO! YaCTH MO3ra, IIOHATHO, YTO ee
aKTHBH3MPOBaHME UMeET OCHOBHOe 3HaueHue. Ilogo6GHas akTu-
BH3a1Ms IPOUCXOTHUT IOCTENEHHO U B IIpoLiecce NPAaKTHKU CTaHO-
BUTCS Bce 6oiiee M30HpaTeNnbHOM, YTO MMeeT 0co60e 3HaueHUe B
NpakTHYeCcKON GHOJIOKAIVH.

W3 BBILIEH3I0KEHHOTO CTaHOBUTCS SCHO, YTO [JIs pUoOpe-
TEHHUS XapaKTEPUCTHK XOPOILEro CHeIHMAIMCTa Mo GHOJIOKauuu
Heo6XonquMO MPOUTH TPU CTafHH:

— IlepBas cTagus, 0XBaThIBaIOIIAs BbIABIIEHHE CYIIECTBOBA-
HUS MapanCUXOJIOTMYECKMX SBJIEHMH, HUX pa3paHUYeHHE H
MONBITKY PETHCTPHPOBAHUSA.

— Bropas cragus, cocrosiiiasi U3 03HAKOMJEHHS C MHCTpPY-
MeHTaMH OHoJOKaIuu, paboThl C AAHHBIMH MHCTPYMEHTaMH B
Pa3IMYHbIX 06JIACTSX U U3 NMOIaBJIEHUS CYOBEKTHBHBIX (OXXHae-
MBIX) AQHHBIX, OJYYEHHBIX B Ipoliecce KOMMYHHKAlMH.

— TpeTbs cragusi, KOTOpasi ABNSETCS OCOOEHHO BaXKHOM, —
3TO JJIUTENbHAs MPAKTHKA, KOTOPAasi MOATBEPKAAETCA pealbHbIM
>KM3HEHHbIM ONBITOM.

KoneyHo, mnocnenHsss cragusi MoOXeT OBITb JOCTHUTHYTa
TOJIBKO B pe3yJbTaTe yNOPHOM U JIHTEIbHON paboThl, OTOpackI-
BaHHEM CYObeKTHBHBIX (OKUAaEMbIX) JaHHBIX, MHOTOCTOPOHHEN
MPOBEPKON KaXXAOro MOJYYEHHOTO pe3ylbTaTa M MOATBEpXKIe-
HUeM GONBILWHCTBA pPelIeHHi, ONYYEHHbIX YMCTBEHHON 6HONO-
Kanuen.

B Guonokanuu, Tak Xe, Kak ¥ BO BceX APyrux BUAax yeynose-



YeCKOil JIeATeNbHOCTH, MOMHUMO TOYHBIX MOMEHTOB, (CTajuii),
CYIIECTBYIOT M Apyrue, MeHee TouHble. Tak, Hanpumep, Bech
npolecc «oOmeHns» Mo cOopy HMCKOMBIX MHpopMaumii npoxo-
OMT B pa3jIMYHBIX 3IHEPreTHYECKHMX cdepax, KOTOpble He
MOTYT OBbITH HOCTHIHYTHI OOBLIYHBIMM oOpraHamm d4yBcTB. Ha
3TOH CTaguM HE NMPOMCXOAMT HMKAKHX IOTeph WM AedopMa-
IMA HHpOpMaIuH, OAHAKO CYHMTBIBAHHE H TMOAAaYa ITHX
uH(OpMaIMil B HAacTosIlee BpeMs MAET Ha camMoM TIpy6GoM
3HEpPreTHYECKOM YPOBHE, YTO BIlleYeT 3a COGOH COOTBETCTBYIO-
mye (BO3MOXHBIE) MOTEPH M BHAOM3MEHEHHS IIOJYYEHHBIX
NAHHBIX.

[Ins NONMHOrO MOHWUMAHUS BBINIEU3JIOXEHHOTO HEOOXOMUMO,
x0Ts Gbl B OOIIUX YepTax, NO3HAKOMHUTBCS C TEXHHKOW GHOIIO-
KaLyH.

HecMoTpst Ha TO, yTO GOJBILIMHCTBO ONEpaiyil Mo Guoio-
KalMd IPOMCXOAMT 3a TpaHMLEil BOCIPUATHA HalIMMH Opra-
HaMH 4YyBCTB, HeOOXOOWMa MaTepHaNbHOCTh IOJYyYEHHBIX
pe3ynbTaToB. [N 3TOW Lend B HacToslee BPEMS HCIOJb3Y-
IOTCS BecbMa IMpOCTble TaK Ha3bIBaeéMble HMHCTPYMEHTBI [JIst
6uonmokaum. O Hux OygeT paccka’aHO B IIOCTIEAYIOLIMX
IJ1aBax.

CylnecTBOBaHNe 3THX HHCTPYMEHTOB, KOTOpbi€ C IIEPBOTO
B3rJIAAa KaXKyTCS UCKIJIFOYMUTEIBHO NMPOCTBIMH, U TIPENCTABISET
o601 OHO M3 CaMbIX CYIIECTBEHHBIX NPENSATCTBHH s Golee
LIIMPOKOTO Ppa3BUTHUS GHOJOKAUMM, TaK Kak BbI3bIBAeT Y
PAlMOHAJILHOIO 4YeJIoBeKa HefoBepue K 3I(PEPEKTUBHOCTH H
HCTHHHOCTH IMOKa3aHWM, BbIaBaeMbIX MONOOHBIM WHCTPY-
MEHTOM.

KoHeuHo, HepoBepue GOJBIIMHCTBA PAlMOHAILHO H TEXHH-
YyecKd (DOPMHPOBAaHHBIX YMOB B KaKOW-TO CTENEHM SBJISIE CSA
onpaBiaHHbIM. CaM BHJ 3IKCTpaceHCa C paMKaMHM M MasiTHHU-
KOM B pyKax BbI3bIBa€T COMHEHHME B TOM, YTO 3TH JPEBHHE U
npocTble MHCTPYMEHTBI B HEYBEpEHHBIX pPYKax MOTYT JaTh
HH(pOpPMaLHIO, HENOCTYIHYIO A/ COBPEMEHHBIX KOMIILIOTEPOB
wm gap. anmapatoB. C 3Toi npo6ieMoi CTAIKHBAIOTCA Aaxe
OYeHb ONBITHHIE CIELHANHCTHI MO OGMOJOKALMH, TaK KaK OHM
MOHMMAIOT, YTO MNapamnchuxojorudyeckoe oOlIeHHe, He HMero-
mee norepb # aecdopManuii, CBORMTCA B HUTOre Ha OGBIYHOE
oblieHre (C MOMOIIBIO OPraHOB YYBCTB), YTO OOGSI3aTENBHO
BlIeYeT 3a cob6o¥ morepd U AedOpPMALHIO MOJYy4YEHHBIX CO06-
IIEHHH.

CerogHsAIUHss CTENEHb pa3BUTHA OHMOJIOKATOPCKOH TeX-
HUKM HEMHOTO HAaNlOMHMHAeT HavalbHble (POPMBI TEXHHUYECKOH
IMBWIM3AaLMH, KOTAAa MOJe3Hblil KOo3¢¢uuueHT ObUT OYEHb
He6onbmMM. BcCNoOMHMM, 4TO mnepBbleé aBTOMOOHJIM BIYCTYIO



TEPSUIM OKOJIO ABYX TPETbHX 9HEPIMH M HCIOJIL30BaJM OCTaB-
LIyIOCs MaJylo 4acTh. Jlaxe B cerofHsIIHEEe BpeMs caMble COBpe-
MEHHbIE aBTOMOGHIM paboTaIOT ¢ GOIBIIMMH MOTEPSIMH, TaK KaK
NpaBOJIMHEHHOE ABHXKEHHE [JBUTaTelid aBTOMOOMWIS mpeobpasy-
€TCS B KPYTOBO€ BpaleHHe KoJec.

K coxanenuro, MMEHHO TakK 0OCTOST fea u ¢ 6Monokanuei. Kak
MBI yX€ OTMETHUIH, 3[ech oOLIeHHe (KOMMYHMKALMA) POUCXO-
OMT Ha ypOBHE OYeHb TOHKHX 3Hepruit u uper 6e3 IMOTepb,
OJIHAKO BIIOCNEACTBMM OHa mnpeoOpa3yeTcss B HpaBOJIMHEWHOE
ABYDKEHHE HHCTPYMEHTOB /i 6uostokaiuu. Takoe cocTosiHue, K
cOXaJleHHI0, OyAeT IpOJOJIKaThbCs JO TeX IMOp, NMOKa MbI He
HalieM pelIeHus s COKPAIEeHUs 3TOr0 MYyTH M MOJYYEeHUS
SIPKO BbIpaXXeHHbIX MH(popManui 13 061aCTH TOHKMX 3HEPreTH-
YeCKHMX CIIOEB.

OpnHako, HeCMOTpPsl Ha BbIlIeyKa3aHHbIE HEJOCTAaTKH, HAJO
NPU3HATH, YTO GHOJIOKALUA BeCbMa KOPPEKTHO BBINOJIHAET CBOKO
3ajavy ¥ npeo6pa3yeT HH¢POPMALHIO, TONTYUYEHHYIO U3 SHEPreTH-
YeCKHUX CIIOEB, B JOCTATOYHO MaTepUaJIbHbIE, NOJIE3HbIE U AOCTA-
TOYHO IPUEMJIEMBIC JaHHBIE.

Lenb BBIMIEU3NOXEHHOrO 3aKJIIOYAaETCI B TOM, YTOOBI aTh
OMMCaHHe BAaXXHOCTH IPABWJIBHOIO MOAXOAa K NPaKTHYECKOM
pabore, NOAYEPKHYTH HEOOXOAMMOCTh KOPPEKTHOCTH €€ BbITOJ-
HEHUs, T. €. OTKJIIOYEHHsI CO3HATEIBHOM YacTH Mo3ra paju u3te-
SKaHUS HOJTYYEHHS «OXKHUIaeMbIX» pe3yJIbTaTOB. 3TO B OCOGEHHO-
CTH OTHOCHTCSI K MOMEHTY Ilepexofa U3 06J1acT! TOHKHX Hepre-
THYECKHX CJIOEB B 06J1aCTh HOPMAJIBHBIX YYBCTB, TaK KaK TOJIBKO
B 3TO# cdepe BO3MOXHO MOsiBlIeHHME RedOpMauMi M APYrux
omMnboK.

s u3bexxaHusi 3TOrO 51 COBETYIO BCEM HAYHHAIOIIMM CIie-
IHUAJMCTaM 10 GMOJIOKAlMH YAENUTh 0c060€ BHMMaHHE MMEHHO
3TOMY MOMEHTY M He JOIyCTHTh BIIMSIHUSI YYBCTB Ha MOJIydeHHE
pe3yiabTaToB. KOHEYHO, JIerKOo IOCOBETOBATb, OAHAKO MOXKET
BO3HHKHYTH BOIPOC: KaK 3Toro noouthcsi? IIpoie Beero nmpose-
PATH KaXXAblil NOJYYEHHBIH pe3yJbTaT 06paTHBIM METOMIOM, T. €.
IyTeM 3aayd MPOTHBOIOJOXHBIX BOIPOCOB, M, €CIH Pe3yilb-
TaThbl OKAXYTCS ONMHAKOBBIMH B 000HX CJIy4dasiX, AUarHo3 MOXHO
c4uTaTh 00 beKTHBHBIM. [10MOGHLIH MeTO MOXKEM NPUMEHSTH B
TeX cly4asiX, KOria pe3yJbTaT Hellb3sl NPOBEPUTh NPAKTUYECKH,
T. €. HallpUMep: PhIThEM KONIOALA, OHUIMAILHBIM MEAHIMHCKHM
AMArHo30M H T. [.

JInsg Toro, 4YToGbl NPUCTYIIMTh K NPAKTHYECKOH YacTH, HEOO-
XOMMO O3HAKOMMTLCS C OCHOBHBIMM OMOJIOKaTOPCKMMM HHCTPY-
MEHTaMH, O YeM M NOMUAET peyb B CIEAyIOLEH TaBe.



PAMKH

PaMku MOTYT GBITH H3TrOTOBJIEHBI U3 PA3JIMYHBIX MAaTEPHAJIOB
M COCTOSAT U3 ABYX BETBEH, COEAMHEHHBIX HajjIeXalluM o6pa3oMm;
B ApYTroif pa3BETBJIEHHOI YaCTH HaXOAATCH pyuk# (cM. pHC. 1, 2).

H3-3a ompeneneHHON OrpaHMYEeHHOCTH ABMXKEHHMS paMKH B
OCHOBHOM HCIOJB3YIOTCS B pab0Te Ha MECTHOCTH, TaK KaK OHH
MeHee [PYyruX HHCTPYMEHTOB NMOABEPXKEHbI BIHUSHUIO BO3AYII-
HbIX TeyeHu. [maBHBIM O6pa3oM 3TOT BH PaMOK HCIIOJB3YETCS
IJIs ONpefeJICHUs] Pa3jIMYHbIX «OTPHLATENbHBIX OHOJIOKAIHIT»,
T. €. paboTa Ha pacCTOSHMH C NOMOIIBIO CHMBOJIOB, KapT WIH
aHAJIOTHYHBIX BCIIOMOFaTENbHBIX CPEeACTB. Bee BbIIecka3aHHOe
3HAYUTEJILHO YMEHBLIAET UX APHMEHEHHE U NMPaKTHYECKH orpa-
HHYHMBAET €ro Ha JIOKAIMIO OTPHULATE/IBHBIX H3Ty4EHHHM.

«JI»-PAMKH

«JI»-paMKM TIpEACTABISIIOT COOOH COBEPLIEHHO MAECHTUYHBIE
MaJIOYKH (He CBS3aHHbIE MexXmy co6oif), OHAa TPeTh KOTOPBIX COT-
HyTa B BHJe CBOeOOpa3HbIX pydeK. OHI MOTYT M3rOTaBIMBAThLCA U3
pa3mmyHoro Mmartepuana (cM. puc. 3). B ommume oT OGBIMHBIX
PaMOK «JI»-paMKyl 3HAYUTENILHO TIONBIDKHEE H YYBCTBHTEIBHEE, TAK
KaK CONpOTHBJIEHHE JBIDKEHHIO B HMX ouyeHb Mano. HepocraTtku
9THX PaMOK aHAJIOTHYHBI OGBIMHBIM PaMKaM.

«[MO0COX MOUCESA» (BUOIOKATOP)

«ITocox Momucesi» nmpeacTaBngeT co60it OOBIYHYIO NAIOUKY U3
Jiro6oro mMaTepuana. Ha mepegHed 4acTH MajoykM pacroJjiara-
eTcsl ypaBHOBEILIEHHOE KOJBLO, B 3afHEH €ro 4acTH — pyyka
(cM. puc. 4).

B otnuune ot «JI»-paMok H OGBIYHBIX paMOK OHOJIOKAaTOp
6oslee YYBCTBHMTENEH, NMOCKOJIbKY B MEHBIICH CTENEHHM OTpPaHH-
YeH B ABIDKEHHH, a CIIEOBATENLHO, AaeT GOJIbIlIe OTBETOB.

KpoMe BblienepeyncIeHHbIX o6nacTeit npuMeHeHus (aHa-
JIOTHYHBIX OOBIYHBIM paMKaM H «JI»-pamkam), GHOIOKAaTOp C
ycrexoM ynoTpe6isieTcsl AJIsi BLIICHEHHS HEMPHATHS Pa3IMYHbIX
MeIMKaMeHTOB, NPOAYKTOB H ApP. MaTepHaJoB.

«IIETISA XAPTMAHA» (AHTEHHA)

JaHHBIN HHCTPYMEHT MOKa3aH Ha PUC. 5 U SBISETCS pe3yib-
TaTOM MHOTOJIETHEH HCCNeflOBaTeNbCKOM paboTel pokTopa E.
XapTMaHa u ero uHctHTyTa (DPT).

WHCTpyMEHT COCTOMT M3 LEJNIBHOTO KyCKa Yallle BCETO Mef-
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HOM HJIM JIATYHHOW hpOBOJIOKH, AHAMETPOM 6—8 MM, KOoTOpas
CcruSaeTcd B BHAE BBITIHYTOH NETIH C BOJHHCTBIMH KpasMH.
OTOT HMHCTPYMEHT HMMeeT M [pyrHe Ha3BaHMsA, Hanpumep,
aHTeHHa XapTMaHa U T. [.

Hcnone3yeTcst MCKIIIOYMTENBHO RJIS pEalbHBIX HCCIIEA0Ba-
HHM ¥ coctaBnenns O6imeit uiu XapTMaHOBOH CeTKH HENoCpen-
CTBEHHO Ha MECTHOCTH. [I1sl cOCTaBlieHHMsI 3TOH CETKH 3TOT
HHCTPYMEHT 5RIISIETCS eJUHCTBEHHO NpHEMNEMBIM (BO BCIKOM
ciy4ae A0 Haci2sILEr0 BpeMEHH), Tak Kak paboTaeT mo mpHH-
LMITy TOHHOMETPHYECKOH aHTEHHBI, T. €. PETHCTPHPYET TONBKO
peasbHbIE H3JIyYEHHS.

CIIMPAIIHA

B kauecTBe caMoli IpocTOl 3aMeHBbI HEAOCTAIOIUX GHOIOKA-
TOPCKMX MHCTPYMEHTOB MOTYT HMCIIONIb30BaThCH pa3iIMYHbIE CITH-
pajiH, U3TOTOBJICHHbIE U3 THOKUX MPOBOJIOK MAJIOTO JHAMETPA.

Crpanb akTHYECKH TPEACTABIsAET COO0H I'MGKYIO IPOBO-
JOKY ANMHOM OKojo 60 cM, Koropas GepeTcst ¢ ABYX KOHIOB H
crubaercs B OpME NETIH, BHITONHAIOWIEH poJIb TOHAMETpUYe-
cKkoH aHTeHHBI. ITocite 3aBepuIeHnst paGoOThI NMETIIS IPUBORUTCA B
nepBOHayajibHOe cocrosiHue. Ha puc. 6 u3o6paxeH mpomecc
MOJIy4eHHs MOJO6HOH crMpaJy.

MASATHHK

MoxHo CBOGORHO CKa3aTb, YTO MasITHHK SBJIseTCH Hanbonee
COBEpIICHHBIM HHCTpyMeHTOM Ouomoxamud. OH Haubosee
YYBCTBHTEJIECH U JaeT CaMbIi ILIMPOKUH AHANa30H oO1eHus (KOM-
MYHHKalHH) BO BpeMs npoluecca GHONOKALMH.

MHoruxe cnenuaIHCThI IPUGETAIOT K Ha3BAHHIO «TIOIBECKOB».
OueBHIHO, 3TO OGBACHAETCS TEM, UTO «IOABECKA» aCCOLHUPY-
eTcsi co cBOOOHO MOABENIEHHBIM MPEAMETOM, B TO BpeMs KakK
«MasITHHK» BBI3bIBAE€T aCCOLMAIMIO THPbKU Ha OCH, ABMXKYLIEHCS
TO BJIEBO, TO BHPABO.

ITopBecka cocrout U3 paboyero Tena u mHypa. OHH H3rOTO-
BIISFOTCS M3 Pa3lHYHbIX MaTEpHaJIOB M HMEIOT pa3HOODpa3HyIo
¢opmy. Bec ux konebnercs or 12 no 60 rpaMMmoB.

dopma 1 pa3Mepbl NOABECOK Yall[E BCETO ONPEAEIAIOTCH HX
Ha3HAa4YeHUEM, T. €. TOH LEJBbIO, M KOTOPON OHU MCIONb3Y-
10Tcs. [leno B TOM, YTO B OGHOJIOKAIMH CYIIECTBYIOT pa3felibl
NIpUMEHEHHsA, TaKuM o6pa3oM c¢opMa M BHJ MOABECOK pa3iuya-
IOTCSL B 3aBUCHMOCTH OT 06JIacTH H3 NpHMEHEHUs.

IIpu M3roToBIECHMH TNOABECOK HCMOJNB3YIOTCS CJERYIOIIHUE
OCHOBHBIE TIPHHIMIIBI: XOpPOLIO CKOHLEHTPHPOBAaHHas Macca



AOJIKHa ofecrnievyuBaTh CBOOOMHOE BpallaTENIbHOE ABHKEHHE C
MHHMMAJIbHBIM CONPOTHUBJICHHEM; LIHYPOK TMOABECKHM NOJIKEHN
obecreynBaTh ABIKEHHE paboyero Teja MOABECKHM C MHHH-
MQJIbHBIMH MOTEPSAMH. ITO OOCTOSITENBCTBO SBIAETCH OCO-
GEHHO BaXHBIM, TaK KaK 3HEPrHMM, C KOTOpbIMH paboraet
CIEenManicT Mo GHOJIOKALMH, O4eHb TOHKHM, M KaXpas NMoTeps
MOXET NOBJUATH Ha pe3yibTar.

Taxkum 06pa3oM, B HacTosllee BpeMs 4Halle BCETO HCIONb-
3yIOTCS CIIEAYIOLIME BHUAbI MasATHHKOB (MTOABECOK):

1. Mastuuk (momBecka) [ TCHXHYECKOM GHOJIOKAIMH.
OTOT MasATHHK QROMXeH OBbITh JIETKHM, HMETh 3a0CTPEHHBIN
KOHEell, Tak KakK HMEHHO 3Ta ¢opMa MO3BOJSET IPOBOAMTH
HauboJjilee TOYHOe CYHTHIBaHMe HHpopManmii npu paboTte ¢
KapTaMH ¥ ApyrUMH auarpamMmamu (cM. puc. 7).

2. MasTHUKH, TNpegHa3Ha4YeHHbIe I HENOCpPedCTBEHHOM
paboThl Ha MECTHOCTH M B OGBEKTaX, MOTYT OBbITH pa3iiny-
HBIMH: MMEThb 3a0CTPEHHBIH KOHell, (popMy MPaBHIBHOTO
uuHApa (6HOJOKanMsA MCTHUHBI) Wnu ¢opMy mapa (CM. pHE.
8).

OTH MasgTHHKM OTJIIMYAIOTCA OT MOABECOK AJIS NCHXUYECKOM
GHOJIOKALMH TEM, YTO HMEIOT Gonbmuit Bec W Gonbiune pas-
MepBbI.

3. MasTHHKHE (TOABECKH) AN MENUIMHCKOTO JHarHOCTHPO-
BaHUS MOTYT B 3aBHCHMOCTH OT 3KEJIaHWs CIIEIMAIKCTa IO
6GHONOKAlMA BHIOHPAaThCH NPAKTHYECKH M3 BCEX BHAOB IO-
ABECOK.

4. TlomBecka pansl ONpefesieHHsI COCTOSIHUS HaKp AOJIKHA
GBITH HM3rOTOBJIEHA TOJILKO M3 TOTO MaTepHajla, KOTOPBIA
Goupllle BCEro MOAXOAUT CIEHMANNCTY, paboTarolieMy C Hel.
Yamie Bcero Ay M3rOTOBJIEHUS 3TUX IMONBECOK HCIOJB3YETCS
6yk (cM. puc. 9).

5. TepaneBTyeckHe MasTHUKM (mopBecku). Cpegu aTHX
BUJIOB MAasiTHHKOB Yaleé BCEro MCIONB3YIOTCS €TUNETCKHE
MaaTHuku tuna «KapHak» (cM. puc. 10), — «M3uma» c 4 1 6
GaTapeiikamu (cM. puc. 11) 1 «O3upuc» (cM. puc. 12).

CyuiecTByeT TakXe psAR APYT'MX MasiTHHKOB, ynotpeGieHue
KOTOpBIX BECbMa PEAKO.

PA3JINYHBIE TUATPAMMBI

BeposiTHO, OTHeceHHe Ppa3IMYHBIX AHarpaMM K OHOJIOKa-
TOPCKMM HMHCTPYMEHTaM SBNISETCS He COBCEM TOYHBIM,
OJIHaKO, TMOCKOJIBKY OHH SBJIAIOTCSH COCTaBHOHM YacThIO HHCTPY-
MEeHTa, HeOGXOMMMO CKa3aTh Mapy CJIOB M O HUX.

Jns paGoThI C Pa3MTM4YHBIMM JHATPAMMaMH MOXHO HCIIONb-
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30BaTh TOJNILKO MasiTHHUKH C 3a0CTPEHHBIMH KpasiMi. DTO CIOCO0-
cTByeT 60olce TOYHOMY M ONHO3HAYHOMY IOJIY4E€HHIO HMH(pOp-
MalHi.

MaaTHMK ¥ AMarpaMMy MOXHO CPaBHHTBb C 3J€KTPHYECKHM
H3MEpHTENbHBIM NPHOOPOM, B KOTOPOM CaM MAasTHUK SIBISETCH
cTpeskoi mpubGopa, a uarpaMMma — H3MEPHUTEILHON IIKaJIOH.
Tak xe, KaK 4 B 3JICKTPUUECTBE, I'Ie OCHOBHOM JABIKYLIEH CHIOH
SIBJISIETCS. HEBUAMMAsL I HAC LieNb, TaK U B OMOJIOKALUH JBUXKY-
LIeH CIIION SBJIsieTCA HEBUAMMAs AN Hac 006J1acTh NOACO3HATENb-
HOTO.

Ha OCHOBaHMM BBINIEU3NIOKEHHOIO CTAHOBUTCSA SICHO, 4TO
AMarpaMMa MpeACTaBIsIeT cO60i KOHEYHbIH pe3ylbTaT UCCIENO-
BaTEJIBCKOrO Npolecca OGMONOKaLUU, ¥ MMEHHO C 3TOH Aua-
rpaMMbl MBI TIPOM3BOAMM CYHMTHIBaHHE HEOOXOHNMMBIX MHGOD-
Malyi.

Buonoruyeckue pauarpaMMbl COCTABISIOTCS pPa3IMYHBIMH
MeTOZlaMH M NpeAHa3HayaloTCsA AJIs pa3nuyHbIX Heneit. O6wmen
OCOGEHHOCTBIO BCEX ITHX AUATpPaMM SsBIsAETCS 00s3aTellbHOE
HaJIMYyHe LIEHTPa, KOTOPbI OMHOBPEMEHHO MPEACTaBIsET OO0
M TOYKY OTcYeTa (MJIH TOYKY, B KOTOPOH MasiTHMK HaXORUTCS B
cocrosiHuH mokos1). Ha puc. 13 uzoOpaxkeHbl pa3iuyHble BHABI
AMarpaMM, 4acTO BCTPEYAIOLHXCS B NPaKTHKE.

B npuHuMme cymecTByeT ABa BHAa AUHAarpaMM: AMarpaMmsbl
AN U3MEpEHWs Ppa3jIMYHBIX YHCIOBBIX TNOKa3aTeled M AMa-
rpaMMBbI AJIs TIOJTyY€HHs OTBETA Ha MOCTaBJIEHHBIE BONPOCHI (CM.
puc. 14).

dopMa guarpaMm yaile BCErO UMeeT BU] OKPYXHOCTH, NONy-
Kpyra WM 4acTH Kpyra. Bce oHH MMEIOT CTpOro onpeAeeHHyo
TOYKY OTCYETd (LEHTP), T. €. HCXOAHOE MOJIOKEHHE MasTHHKA.

HAYAJIO TIPAKTUYECKON PABOTBI

Korga yesoBek MpUCTymaeT K MPaKTUYECKOMY OCYILIECTBIIE-
HHIO TIOCTaBJIEHHOH 3afayH, HE3aBUCHMO OT €€ CIOKHOCTH WM
IPOCTOTHI, OH 3aMeYaeT (KOHEYHO, eC/id OH OoO6llafjaeT ompesne-
JICHHOH CaMOKPHUTHYHOCTHIO) CBOIO COGCTBEHHYIO HEJIOBKOCTb
WIH, TOYHEeEe rOBOPS, HEAOCTATOK €CTECTBEHHOCTH.

Ha Mot B3I, €CTeCTBEHHOCTb NPEACTaBIsAeT COOOH TO
ONTHMAJIbHOE 3HauyeHHe, KOTOpOoe Mbl NpuobperaeM B pe3yib-
TaTe MHOTOYHCJIEHHBIX ONBITOB M KOTOPOE PETHCTPHUPYETCS
HaIIM MTOACO3HAaHHEM B KadecTBe HanboJjiee MOAXOASIETO CIo-
co6a BBHIMOJHEHUSI 3a[yMaHHOTO AEHCTBUS.

JocTHKEeHHEe CTENEHH €CTECTBEHHOCTH IIpH GHOJIOKauH
HMeET MepBOCTENEHHOE 3HaY€HHe, TaK KaK OHO NpEANonaraeT
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OTCTpaHEeHHE BceX MOMEX U OTPaHNUYMBAIOIINX PAaKTOPOB, KOTO-
pble B KOHEYHOM CYETE MOTYT NPUBECTH K HETOYHBIM pe3Yib-
TaTaM.

HMMeHHO MO 3TOM NpHYMHE KaXXAOMY HayMHAIOIIEMY PEKo-
MEHJYETCS NPUCTYNATh K NPaKTH4YECKON paboTe ¢ onpefeeHHoN
CTEJIEHBIO ECTECTBEHHOCTH, T. €. OCBOOOAUTLCS OT CKOBAHHOCTH,
YTO, OfIHAKO, HE 03HAYAET OTCYTCTBUS OTBETCTBEHHOCTH.

Henb3s BocnpMHUMaTh OHOJIOKATOPCKHI HHCTPYMEHT B
KayecTBe CBOeo6pa3Horo ¢eruilia, Ha060POT, OH JOJIKEH BOC-
NpUHUMATBLCSI KaK COCTaBHash YacTb HEKOETO MHCTPYMEHTa,
HCMOJIb3YIOUIETOCS HCKIJIIOYMTENBHO IS TOYHOTO CYMTHIBAHUS
ONpefieNIeHHbIX MOKa3aTeNe.

ITockonbKy MasiTHUK SIBISIETCS Haubolsiee CIOXHBIM pafuo-
JIOKaTOPCKUM HMHCTPYMEHTOM, B JaJbHEHIIEM MbI MMOCTapaeMcs
noapo6GHO 06 bACHATL paboTy ¢ HUM. Ecny TexHuKa 3T0# paGoThl
6yfeT MOJMHOCTBIO YCBOEHA, NpaKTUdecKas paboTa ¢ APyruMu
BUJIaMH HHCTPYMEHTOB He OyAeT MpEeCTaBIATh HHKAaKOro Tpyaa.

[ns Hayana coBeTyeM BbIGpaTh MasTHUK. Hamo uMeTh B
BUAY, YTO AJIS HAa4YMHAIOMIMX CaMbIM HORXOMAIIMM SIBIISETCS
OGBLIYHBIA TATYHHBI MasTHUK (€ro Jiervye BCero HalTH B Mara-
3UHe) BeCOM OKONO 14 r. ¢ 3a0CTPEHHbIM KOHLOM H COOTBET-
CTBYIOLIEH MOJISPHOCTBIO.

[ns BbiOOpa MOAXOAsIIEro MasTHHKa HeOOXOAMMO Ipa-
BHJILHO B3Th LIHYp MasiTHUKa ¥ NMONpo6oBaTh BCTYMUTH B IPO-
1leCC KOMMYHHKALUH C HHCTPYMEHTOM.

MasTauk HEOOXOUMO AepKaTh MPaBOi PyKo# (maxe eciu
BbI NieBIIa ¢ POXKJEHHUS), IPH YEM TaKHUM O6Gpa3oM, YTOOBI pac-
CTOSIHME OT MOAyIleYeK Bammx manblieB A0 rOJOBKH MasiTHHKA
cocraBisino okojyo 8 cM. IllHyp Gepercs nopymeykamu O0Jb-
IIOTrO Y YKa3aTeNbHOro MalblieB, IPUYEM MASTHUK JOJIKEH CBO-
60AHO BHCETDH Ha LIHYPKE.

Illnyp 3axBaThiBaeTcs TakuM OOpa3oM, 4ToObl HE OBLIO
CKONIbXEHUSI, OHAKO MOBEPXHOCTh KOHTAKTa IIHYpKa C MOAY-
1I€YKaMH NajibLeB NOJKHA ObITh MUHUMANILHOU. B 3TOM cnyyae
CONMpOTHBJEHUE IIHYPKa, a, CIENOBAaTEIbHO, U COIMPOTUBIICHHE
ABMKEHHMIO MasTHHKa, CBOIUTCS K MHUHMMYMY, YTO IO3BOJISET
HOJY4HUTb GOJIee TOUHbIE PE3YIbTAThI.

Croco0y nmep>kaHusi IIHYpKa He CJIEAyeT MOCBAIATh CIIMII-
KOM MHOT0 BpEMEHHM, TaK KaK 3TO NPHXOAUT C NPaKTHUKOM.
BaxHo pmep>kaTh IWHYPOK C MHMHHUMAJIBHBIM HaNpsoKEHHEM H
nepe6pocuTh €ro CBOOOAHBIN KOHELl Yepe3 JIOKOTb.

MHorue aBTOpb pEKOMEHAYIOT pa3jIM4yHbIe COCOOBI iepXKa-
HUA MasiTHHMKa. [lyMalo, 4TO 3TO 3aBUCHUT OT CIIELHANIMCTa U



caMa TMpakTHKa MOACKa3bIBaeT Hauboyiee INpHEMIIEMbIi
croco6.

JIpyroii caMoil BaXXHOM 4YacTbiOo BbIOOpa MasiTHUKA SBJIA-
erca ¢akTUYecKoe Hayajo paboTbl MO OGHONIOKAUMH, T.€. IICH-
xuueckasi (MbICTIEHHast) KOMMYHHKAIHUS.

Ilcuxuueckasi, WIM MbICIEHHAs, KOMMYHHKALHMS SBISETCS
OCHOBOH mpouecca GHOJOKALMH. ITOT MPOLECC MOXKET OBITH
Ha3BaH omepanued, TaKk Kak NPOMCXOAUT MOHUCK M MOJyYyeHHe
TpeGyroumxcss MHPOPMalHil, KOTOpble HENOCTYIHbLI BOCIIPHS-
THIO OOBLIYHBIMH OpraHaMH 4yBCTB. TO e caMoe NPOMCXOOHT
npu kKoMmyHukauuu Yenosek — KocMoc, T.e. MHKPOKOCMH-
yecKasi 9HEPrusi — MaKpOKOCMMYECKasi HEPrus.

HanvHeimee yriaybieHue B pas3IMdHbIE TEOPETHYECKUE
BBIKJIAIKH HE SBISIETCS UENbIO 3TON KHMIH, OITOMY s CUH-
Tal, YTO VIS NMPaKTUKH MO OUOJOKAIMH AOCTAaTOYHO 3HATh
CIeRylomee: KaK M KakuM oOpa3oM OH MOXET IOJIYYHTh
HCKOMYIO MH(OpPMalMIO, ¥ NMOHNMAaTh, YTO HCTOYHMKOM 3TOH
HH(pOpMaLUUH SBISAETCS He MasTHUK, a 3HayuTelIbHO OGonee
MOIIHbIE U TOYHbIE HH(POPMAIHOHHBIE CHCTEMBI.

OcHoBaHuEM JIsi Hayaa paGoThl SIBIAIOTCS ABa MMPOTHUBO-
MOJNIOXKHBIX OTBETa, KOTOpble MOMKEH AaTh MasTHHMK. Ilon
3TUM MOAPa3yMEBAETCS, YTO MasTHHUK CBOUM JBHXKEHHMEM JaeT
OTBET WIH «Ja» WIN «HeT». [Insd MOJy4YeHHS OTBETa CHavalia
3afaeTcsl BONPOC B MOJb3Y «la» M PETHCTPHUpYeTcsi (3amuchl-
BaeTcs) IOBElcHHE MasTHUKa. 3a TeM 3aJjaeTcs BOIpOC B
HONb3Y «HET», JBUKEHHE MAasATHHKA TaKXe 3alHChIBaeTCH.
JIBikeHHE MasTHHKA MOXeT ObIThb pa3iIuyHbIM: Kak 1o
Kpyry, Tak M IO MpsMOi JMHUM. [[BUXEHHE 3aBHCHT OT
OCOOBI.

Ilocne monyyeHHss OTBETa Ha BOMPOCHI «Jja» HIM «HET»
HEOOXOMUMO BBISICHUTb, MMEIOT JIM 3TH ABHXKEHUS IIOCTOSIH-
HbIA XapakTep, M €CIH OTBET SIBISETCS YTBEPOUTEIbHBIM, 3TH
BOIIPOCHI MOXKHO 6OJIbllIE HE 3a/laBaTh.

Ilocne aTOit mnepBoil cTaguu MOXHO 3aaBaThb BOMNpPOC:
«MOAXORMIIL JU Thl MHE?» EcnM monyyeHHbI OTBET SBIS-
€TCS MOJIOKHTENbHbIM, BBIOOD MasTHMKa OKOHYEH, TaK KakK
AAHHBIA BONPOC OJHOBPEMEHHO COMEPXXHMT M MOABOIPOC O
HOJAPHOCTH MasATHUKA. ECNH IMONy4YeHHbIHd OTBET SBISETCA
OTPHLATEIbHbIM, IPOJOJIXKAETCS BHIOOP MORAXOAAIIETO MasiT-
HHKA BIUIOTb JIO MOJIYYEHHS NMOJIOXKHTEIHLHOTO OTBETA.

ITocne 3THX mepBbIX LIArOB MOXHO NPHUCTYNUTb K Haubo-
jJee NpOCTbIM ONepauusiM: IOJNYYEHHS] OTBETOB «Aa» WIH
«HET» Ha IOCTaBJICHHbIE BONPOCHI.

Bo BpeMs paGoTbl C MasTHHKOM Haunbojee MOAXORSIMM
SBJISIETCA TOJIOXKEHHE PYyKHM, M300paxkeHHoe Ha puc. 15. Ha



M300pakeHM BHAHO, YTO JIy4Yllle BCETO AepXaTb MasiTHUK Ha
PacCTOSIHMU OKOJIO 1—2 cM OT HEHTPalbHOH MOBEPXHOCTH.

BrnocnencTeun B mpouecce paGoTbl MOXHO OyAET AepXkKaThb
MasiTHHK B JIIOO0M NOJIOXKEHUH, TaK KAaK 3TO 3aBHCHT OT TPEHH-
POBKM M IPHOOpETEHHUSE YyBCTBA €CTECTBEHHOCTH.

Kpome oTBETOB «1a» ¥ «HET», MAATHHUK MOXET COBEpIIATh U
HEOIIpeNie/icHHbIE ABMXKECHHUSA, UTO MOAPa3yMeBacT HEOMPEACIICH-
HBIA OTBET, T.€. «XMOXET ObITb», HO ¥ «HEe KOJKHO». [TockonbKy
oNOGHBIE OTBETHI SABISIOTCS HEMHOTOYMCIEHHBIMH, IO-BHIH-
MOMy, NPUYMHOM MX CIYKUTh Hallla BO3MOXHas OIIMOKa HIH
IUIOX0€ OKpY>KEHHE H T.II.

PABOTA C JUATPAMMAMH

Bo BpeM#s npakTtuueckoi paboThl CIIEHANHNCTY 110 OHONIOKa-
UMM Yalle BCEro MPUXORMUTCS MMETb JIENO C TaK Ha3bIBaEMbIMHU
IPOLEHTHLIMM RHAarpaMMaMHM WM C MX BHIOM3MEHECHUSIMH.

OcHOBOIf MmaHHOM JAWarpaMMbl SBISETCS MOJNYKPYr HIH
YMEHBILEHHbIH € JBYX CTOPOH IIONYKPYr, pa3neneHHbli Ha I0
OIMHAKOBBbIX IOJIEH, KOTOpbIE PAaCUIMPSIOMMMHCSI TIOJI0CaMU
BBIXOAAT U3 OfgHOro HeHTpa. C 1eBoit CTOPOHBI HaXORUTCS HOJIb,
a ¢ MpaBOM — MaKCHMalbHBIM MOKa3aTelb. JTOT MOKa3aTelb
MOXET OTHOCHUTBCS K JTIO00M XapaKTEpHUCTHKE, TaK Kak MOCTef-
HSIS1 OTIPENEIISIETCS. METOJIOM NICHXHYECKOro 0003HAYEeHHS.

Tak, HampuMep, JeBasi CTOpOHA NpaBOM MPOLEHTHOH AMa-
rpamMMbl 0603Ha4YaeTcs HyJeM, a ee mpaBas cTopoHa — 100%.
Kaxpoe nenenune mexny AByMsi OOJIBIINMH PaBHO YBEIMYEHHUIO
Ha 10% (cM. puc. 16).

B npakrHueckoit pa6oTe 3TOT BHJ AMarpaMM HCHOJIb3yETCS
AN M3MEHEHMSN OTHOIIEHHWM, T.€. TPOLEHTHOrO CONEPXKaHHsA
4yero-au6o 1Mo OTHOIIEHHIO K MAaKCHMAaNbHOW BEJIMYHMHE, T.€. K
100% . KpoMe TOro, Takue guarpaMMbl MOTYT HCIIOJIb30BaThCs
VISl M3MEPEHHSL JIIOObIX APYIUX BEJIMYHH.

ITockonbky 3TH AMarpaMMbl' MOTYT HCIOJIB30BAaThCA MJIS
M3MEPEHHUs] BCEBO3MOXKHBIX MMOKa3aTelel, 6b1710 Obl Nyyllle Has-
BaThb MX «[€KaJHbIMH» WIH «JECATUYHbIMH». DaKTHYECKH 3TH
AMarpamMMsl ¥ SIBIISIOTCS «I€KaJHbIMU» WIH «AECATUYHBIMH», TaK
KaK MX KOHCYHBIH BHJl ONpPEAENAETCS IICHXHYECKOH OpHEHTa-
mueit. Tak, HanpuMep, MaKCHMAaJIbHasl BEJIMYMHA TP H3MEPEHHH
MOXeT ObITh ICHXWYECKM NpefcTaBleHa B kavectse 10, 100,
1000, — 1 MaH. ¥ T.A.

HexoTopble ciemnanucTel 10 6MOIOKALMH NMOIbL3YIOTCS iMa-
rpaMMaMH, KOTOpBIE HE OTHOCATCA K AECCATHYHBIM CHCTEMAaM.
JlymaeTcs, 4TOo nMogo6GHbIE BUABI AMATPAMM HE COBCEM YNOOHHBI,
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TaK KaK YCIOXHSIOT LUGPOBOE IEPEYHUCIEHHE W BHOCAT
HOTPELIHOCTH B Pe3ynbTarhbl. TakKe COCTABISIOTCS AHArPaMMBI
GombluMX auaMeTpoB. B arux pmmarpammaX mmerommecs 10
HoJeH AENATCsl Ha elle AECATh. ITO Aenaercd Ansa Gonee TOY-
HOTO CYMTBHIBAHHMS NPOMEXYTOYHBIX ITOKa3aTeNeH.

C uenblo M36exkaHUs BBINIEYKa3aHHbIX HEJOCTATKOB HEOG-
XOJMMO HM3MEPHTEJILHO-JIOKATOPCKMI HHCTPYMEHT OrpaHU4YMTh
Ha OGBLIYHYIO «[IEKAHYIO» AUarpaMMy M IPOBECTH TOYHYIO TICH-
XMYECKYIO OPHEHTAUMIO Ha MOPSNOK IMoKa3aTeledl (MX Benmu-
YHHY).

OTa cucreMa NOMYNSPHO M3JIOXKEHA M JIETKO BOCIHPHHHMA-
2TCsL Ha CJIEAYIOIEM IpHMepe:

Heo6xoquMo onpefennTb COCTOSIHHE 300POBbS OCOGHI.

B aroMm ciryyae ucronb3yeTcs MPOLEHTHas Auarpamma, T. K.
HEOOXONMMO BBIICHHTH OCTAaTOYHBIA IPOLEHT 3XOPOBbS Opra-
HU3Ma, KOHEYHO, B NPOLEHTAX.

3TOT yCcIOBHO Ha3bIBaeMbIH KO3(pduuueHT 370poBbs (ak-
THYECKH MPEACTaBIsieT cOO0M BEK XXM3HM 4YEJIOBEKA, Ife C Ipa-
BOW CTOpOHBI AuarpaMmel (o6o3Hauenne 100%) Haxogurcs Mina-
JeHel] B HOPMAJIbHOM COCTOSIHMHM 3HOPOBbS, a C JIEBOW CTOPOHbI
(o603nauenue 0) Haxomurcst MepTBoe Teno. Kaxpmoe nmpoMmexy-
TOYHOE JI€NICHHE, Ha KOTOPOM OCTaHABJIMBAETCA MasTHHK, O3HA-
YaeT CHIOMHHYTHOE COCTOSIHME 3[{OPOBbSl OpraHM3Ma Hccleaye-
Moit oco6s1) HH. Ilpu aTOM cliegyeT MMETb B BHAY, YTO JIEBas
CTOpOHa MOKa3bIBAeT, HACKOJBbKO 3OPOB OPraHM3M (BEJIMYHHY
3MOpOBbSl OpraHM3Ma MHMCCIENyeMOil OcoObl, a mpaBasi 4acTh
npeacrasigeT co6oit 06beM O0JIE3HEHHBIX HaApYIUIEHMN opra-
Hu3Ma. Tak, HampHMep, €CIM MasTHMK OCTaHOBWICS OKOJIO
penenus 80 (cM. puc. 18), 3TO 3HAYMT, YTO MPOLEHTHOE COCTOS-
HMe 3[I0poBbsI HccrefyeMont ocobbl coctaBiser 80% wunu, npy-
TMMH CJIOBaMH, 3[0pOBbe OCOOBI CHIDKeHO Ha 20% u ocoGa
xwueT Ha 80% OT MaKCHMallbHO BO3MOKHOIO ITOTEHIHANA 31~
POBBSI OpraHM3Ma.

INonyyennas BenmuuuHa — 80% — He SABNISETCS JOCTATOMHO
TOYHO JaHHOM, a HEKOTOPBIX CIy4YasX HCKIIOYHTENBHO BaXKHO
KaK MOXHO 60Jiee TOYHO ONpEREIHTh 3T0 yucao. [nsa monyye-
HHMSI MaKCHMAJIbHO BO3MOXHOHW TOYHOCTH HEOOXONMMO NPOBO-
RUTb 9TH U3MEPEHHS B KOMOMHALMH C IICHXHYECKHM HACTPOEM
Ha JUarpaMMBbl C IPYTHMH IIKaJIaMH.

Ha pucynkax ot 17 go 20 u3o6paxkeH Ieblit Npouecc ToY-
HOTO M3MEpeHHs.

B KOHKpPETHOM clly4yae, KOria MasiTHHK KOJIEOJIETCs OKOJIO
mdpel 80% (mepBoe u3MepeHHE), HEOOXOOMMO MBICIEHHO
M3MEHHTb MarpaMMy Ha AMarpamMmy, H306paxKeHHYIO Ha pHuC.
18, u mopropuThk 3amep. IIpm 3aToM Heo6GXOmgMMO 3HATh, YTO



MasiTHUK B JaHHOM CJIy4ae [IOKa3bIBAa€T BEJIMYHHY IEPBOM
nudpel. B faHHOM ciyyae MMEIOTCS B BUAY AECSITHYHBIE 1TOKa3a-
TEJH, T.€. €CII MasITHUK KoJiebneTcs Hax mugpoii 7, 3TO 3HAYHMT,
4TO nokasarenb cocraBiseT 70%. IMocne aToro mpucrynaeM K
TPeThEMY 3aMepy, T.€. MPOBOAMM 3aMep €QUHMYHbIX MOKa3aTe-
neit. TIpu aTOM 3aMepe MasATHUK KoJeGieTcss Haf gpoit 9 (cM.
puc. 20), cnegoBaTeNbHO, 3TOT MOKa3aTedb cocTaBisieeT 9%. K
nepBoMy nonyyeHHoMy pesynbrary (70% ) moGasisiem BTOpOi, H
obmas cymMmma cocrapiser 79%.

OTH 3aMepbl, KOTOPbIE Ha MEPBBIii B3IV KaXyTCs JOBOJIBHO
CIIOXHBIMH, Ha CAaMOM JieJie IPOBORATCS O4EeHb OBICTPO M RAIOT
TAOBOJILHO TOYHBIH pEe3yJIbTAT.

Eciau MBI XOTHM NOJY4YHTH euje 6ojiee TOYHBIA pe3ysbTaT,
HeoO6XOMMO NeCTBOBATh MO PHC. 2, T.€. MBICIEHHON Nepeopu-
E€HTHPOBKOM MBI MOJIyYaeM M [EeCATHYHYIO HOJIO MOKa3aTels,
KOTopasi B faHHOM ciyd4ae cocrasiusieT 0,3. CnegoBaTenbHO, B
AAHHOM ciydae cocTosiHHe 310poBbst oco6bl HH cocrammser
79,3%.

Ha npusepeHHOM mnpuMepe HPOLEHTHOH AHarpaMMBbl MbI
MOKa3aJii, YTO C MOMOILBIO MBICIEHHOM (TICHXWYECKON) mepeo-
PHEHTALIMM €e MOXHO KCIIOIb30BaTh [JIst IIO60TO BHA 3aMEPOB.
Tak, HanpuMep, NPU U3MEPEHUH NJIMHBI 3Ty JUATPaMMy MOXHO
MBICIIEHHO NIepeOpUEHTHPOBaTh Ha Beanumnubl 0, 10, 100, 1000 u
T.[l. METPOB, CAHTHMETPOB, KANOMETPOB. Tak e NPOBORATCH U
nepeopueHramus Ha u3Mmepenne Beca or 0 mo 10, 100 u_T.A.
rpaMMOB, KHWIOIPaMMOB H T.J.

IIpakTHYecKH NpUMeEpPb] UCIOIb3BAHUA ITHX JUArpaMM HEo-
IrPAaHUYEHHBI, TaK KaK C MOMOIIBIO 3THX JHArpaMM MOTYT ObITh
H3MepeHbI JIIOOble XapaKTepHUCTUKH, BKIIIOYas M Te, KOTOpbIE Ha
CETOHANIHUMA [EeHb HE MOTYT H3MEPSTHCA Aaxe C IMOMOILLIO
COBPEMEHHBIX H3MEPHTENbHBIX MPHOOPOB.

Heo6xoquMo HamOMHUTD, YTO BCE H3MEPEHHUS MPOBOASATCSI MO
OIMCAaHHOMY BbIII€ NPHHIUMY, KOTOPbIA H300pakeH Ha pHC.
18—-21:

Ha puc. 22 u3zo6paxkeH oco6blii BUI AUarpaMMbl, KOTOpas
MO3BOJISIET OTKJIOHUTh COMHEHHSI, BOBHHUKAIOIIME [PU IBIDKEHHU
MasiTHHKa mo ropusontranu. Hanpumep, npu paGore HayHHarO-
LIero npu KojeOaHWAX MasiTHHKa B guama3zoHe or 0 mo 100, a
yacTo ObIBaeT JOBOJILHO CJIOXHO ONpENENHTb, UMEETCA JIH B
BHAly eaMHUIA WK cOTHSA. C mOMOIIbIO BHINIEYKa3aHHOIO CIIO-
co6a TOYHOro 3aMepa fAaHHasg npobieMa MOXET ObITh YCTpa-
HEeHa, TaK KaK MbI ojy4yaeM HH(OpMaLHIoO 0 TOYHOH IHdpe BO
BTOpOM 3amepe. He3aBucumo oT BHAa auarpamm, JOJDKHO ITPO-
BOJIUTBCA 3aMepa.

IToMMMO «eKagHbIX» M MPOLEHTHBIX AUarpaMM CIyXKalux,
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BHOJIOKALIMOHHBIA NMOTEHUHAJ

0YeHb BbICOKHE 09eHb cnaGhul

SHEPTETUYECKHUN NMTOTEHUMAT /BHOSHEPIHSY/

PHC 23



AJIsL U3MEPEHUS IM(PPOBBIX BETHYHH MOTYT COCTABIATLCS U ApY-
rHe AMarpaMMbl, KOTOpbIE HCIOJNB3YIOTCA AJIsi APYTHX BHOOB
H3MEPEHHH MM JUIs YKa3aHUs Ha YTO-1H00.

Tak, HanpuMep, B GMOJIOKATOPCKOM MEAHMIMHCKOM AMarHo-
CTHPOBAaHMH MOTYT COCTaBIATBbCA «Ipybbie» auarpammel. C
MIOMOIIBIO MX MBI MOXEM OIPEAENIHTb, K KaKOH CHCTEME OTHO-
CHTCSl TOBpeXJAEHHbIH opraH. Tak e cocTaBisioTcs M Goisee
TOYHbIE JAMarpamMMbl, [O3BOJSIOIIHE IPOM3BOAMTEL 3aMep
KaXJI0ro OTAeNbHOro opraHa. Bce onn nmeroT opMy Kpyra Wi
HOJIyKpyra.

Tak e COCTaBNISAIOTCS W JUAarpaMMbl 10 JIEKAPCTBEHHBIM
PAacTEHUsIM, IO TPUSTHIO WIX HENMPHUATHIO KaKoro-nmmbo nexap-
CTBa WK npoayKTa. ITofo6HbIe AuarpaMMbI MOTYT COCTaBJISTHCS
IPaKTHYECKH JIJISl ONPENENIEHHs JIOObIX XapaKTePUCTHK.

B naHHOM KHMTE MBI HE JaeM BCE BHABI AMArpaMM, TaK KaK UX
KOJM4ecTBO orpoMHo. OmicaHue pa3inMyHbIX AHarpaMM MOXHO
HalTH B COOTBETCTBYIOWIEN nurepaType. B mpouecce paboThl
KaXfbli CNEeNUaNMCT IPOXOAUT MPOLECC NMOCTOSHHOTO COBEp-
LIEHCTBOBAHMUS, ¥ HEMPEMEHHO NMPHXOAUT BPEMS, KOIid OH CaM
CMOXXET COCTaBJISITh pPa3jIMYHbIE BUAA AHarpaMM WM Yallle BCETo
OCTAHABJIMBACT Ha MCIOJIL30BAHNH «[ICKAAHOM» AMarpaMMbl WIH
YHCTO «IICHXHYECKOM» H300pakeHHMH. B mpouecce mpakTHKH
CTIEHANIUCTY MOTYT MPHATH U MBICIIEHHBIE U300pETCHUSI APYTHY
BHJIOB MarpaMM, KOTOpbIE OYAYT CIYXUTb CBOEOOPa3HbIM yKa
3aTejleM BO BpeMs AalibHEHIIEH paGoThI.

PaccMoTpuM elie HECKONBKO BHAOB AMArpamMM Ha KOHKpPET-
HoM npuMepe. Ha puc. 23 n3o6paxeHa KpyroBasi quarpamMma s
onpenesneHns 6HOIOKAaTOPCKOTO MOTEHIMANA UK «9yBCTBUTEb-
HOCcTH». ITOCKOJIBKY NOHATHE OMONOKATOPCKOH YYBCTBUTENILHO-
cTd (IMOTEHIMAaNa) SBJISETCS ROBONBHO CIIOPHBIM, KaK C TOYKH
3peHHUst €€ CTaGMIBHOCTH, TaK M C TOYKH 3PEHMs reHETHYECKOM
HAcJIEeACTBEHHOCTH, TO 3TOT BHJ AMArpaMMBbl JaeTCs TOJIBKO B
Ka4yeCcTBE OPUEHTHPA AJIsl ONIPEAEIIEHHS COOCTBEHHOrO COCTOSIHHS
U COCTOSIHMSI JPYTMX 3aHHTEPECOBaHHBIX nul. Hapmo 3aMeTuTs,
4YTO Ty Xe HMH(pOpMamuio, Aaxe KyAa 6ojiee TOYHYIO, MOXHO
HOJYYHTh NPH HCIONb30BAaHHU MPOLIEHTHON AHarpaMMsbl.

ITpu pa6ote ¢ KpyroBoi guarpaMMoi MasiTHUK YCTaHaBJIHBa-
€Tcs B LIEHTpE KpYyra U ¢ IOMOLIBIO ICUXHYECKOH OPHEHTHPOBKH
(HacTpost) 3ajaeTcsi BONPOC OTHOCHTENBHO Barux miyu Bo3MOX-
HOCTEH ApYruX JHI B 06sacTH GHOJOKATOPCKOro MOTEHIMana.
CuyuraeTcs, 4TO €CIH JAHHOE JMUO 00JafaeT HEMHOTO NOBBI-
LIEHHOH YYBCTBHUTEJIBHOCTBIO, OHO, C GONBIINM MM MEHBIINM
yCIEeXOM, MOXET 3aHHMAThCSl MPAKTHYECKOH OHOJIOKaIHMe.

C noMompio ICHXHYECKOTO HACTPOs 3afaeTcsi BOIPOC O
BeJIMYMHE OMOJIOKATOPCKOTO MOTEHLMANa MO OTHOLIEHHIO K



MaKCHMaJbHO BO3MOXHOMH BeJMYMHE. Bce pe3ynbTarThl, NpeBbI-
masouye 45% , N03BONAIOT 3aHMMAThC GHOIOKATOPCKOH MpaK-
Tko#i. Cneayer ckasaTb, YTO JIMIA, Yed MOTEHIMAJl MEHbIIE
45% , MOryT pa3BuTh ero (KOHEYHO, eCTh M HCKIodeHue). [ns
MOJIHOTO pEeLIEHHs 3TOT0 BONPOCA@ MOXKHO BOCHOJB30BAThCH
MaJICeHbKOH XHMTPOCTBIO: NOMHMO YXe€ IOJy4eHHOTO OTBETa,
HAJIO 3aJlaTh BOIPOC H O MaKCHMAaJIbHON BO3MOXKHOCTH Pa3BHTHS
atoro noreHiuana. [TogoOHbI BOMpPOC 3afaeTcs NOTOMY, YTO
HepBbIil pe3ylbTaT O3HayaeT GHONOTEHIMal B HacTosllee
BpeMsi, a BTOpOH pe3yJbTaT IOKaXeT BO3MOXKHOCTH €ro pas-
BHTHS.

BHUOJIOKATOPCKASA ITPAKTHKA

BBEJEHUE

ITockonbKy B NOBCEAHEBHON XKHM3HH NPaKTHYECKast OHOJIOKA-
IMsI MCIIONB3YeTCs MPaKTHYeCKH BO BCEX 00J1acTAX XKU3HM 4elo-
BEKa, AlaHHas IJlaBa PAaCCMOTPHUT TO OCHOBHOE, YTO BJHSET Ha
3[0pOBbE, Pa3BUTHE H YIyYIICHHE XKU3HU BCETO 4eJIOBEYECTBA.

W3 umpokoro xpyra BUAOB GHOJIOKAaTOPCKOH AESTENILHOCTH
ABTOpD OCOGEHHO BBIEJSET CIOXHYIO H JAJE€KO MAYLIYIO NpO-
6ieMy HeraTHBHBIX H3NY4YeHHMH. DTO OGBACHAETCS M TeM (ak-
TOM, 4YTO COYETAHHE ITHX MHOTOYHCJIEHHBIX H pa3HOOOpa3HbIX
H3ITyYeHHH SIBISETCI THXHM H HEBUAMMBIM y6miitieii. M3-3a 60nb-
moro obbeMa paccMaTpUBAaEeMOro MaTepHana Mbl IOAPOOHO
M3JIaraeM ero B JalbHeHIleM TEKCTe.

B npuHIMIIE NOKCK BCKPBITHIX NMPHPOAHBIX PECYPCOB 3€MIIH
TaK>XXe MOXHO OTHECTH K O6JIaCTH M3Jy4eHHH, OHAKO MOCIEN-
HIOIO BCE-TaKH CIIEyeT BBIACIUTD B OTAEJbHYIO KaTErOpHIO, TaK
KaK 3TOT BHUJ ACATENBHOCTH MOXET OBbITh OTHECEH K 0c060
NIOJIE3HBIM.

Ilouck nponasummx JIOAEH, NPeqMETOB, 3aBaJICHHBIX 00 bEK-
TOB, AaBHO MCYE3HYBIINX COOPYKEHHH TaKXe SBIISETCH OTAECIb-
HOW o6nacTbio 6HONOKAIMH M OyAeT MOAPOGHO PacCMOTPEH B
TNIOCJIENYIOIIEM TEKCTE.

O6nacTp MEMHMIMHCKOM OHOJIOKAIMH TaKXe SBISAETCA
OTAEeNbHON KaTeropued M Tpebyer OGosiee MOJHOrO paccMo-
TPEHHS.

ITocnennsis kareropus, KoTopass 6yAeT pacCMOTPEHa B 3TOH
KHHTE, — 3TO «IPHATHE» HIIH «HENPHATHE» 4Yero-1u6o.

Ilpexne 4eM NPHCTYIHTh K O3HAKOMJICHHIO C OTACIbHBIMH
obnacTsMH, HEOGXOMMMO NOFYECPKHYThL OfUH U3 HauboIee Bax-
HbIX MOMEHTOB: ITIOAXOJ K pa6oTe H HEMOCPEACTBEHHOE OCyIie-
CTBJICHHE OHOJIOKALIMH.



HMeromascs Ha 3Ty TeMy JIMTEpaTypa OIMCHIBAET pa3iiny-
HbIE€ CMOCOGBI NPAKTHYECKOTO OCYLIECTBIEHUS GHOJIOKALMH.
ABTOD CYHUTAET, YTO CIEAYET Pa3fcInTh Ha {B€ YaCTH TPH Iep-
Bbl€ 00J1acCTH (IIOMCK OTPULIATENbHBIX HCTOYHUKOB M3TyYEHUST —
XOoTs Obl reONaTOJIOTMYECKMX, MOUCK NPUPOAHBIX PECYPCOB H
IIOMCK TTPONABIIMX JICAEH U Belei).

IlepBas 4acTh fOMKHA COAEPKaATh TONIBKO YMCTBEHHYIO (IICH-
XHYECKYyI0) paboTy. ITO mofpa3yMeBaeT MONyYeHHe KaK MOXHO
6osee O6GMIHMpHBLIX WHPOpMamuii OT KapT (reorpaduyeckKux),
mnaHoB wiM ¢ororpacuii. Bropas wacte nopgpasymeBaer npo-
BEpKY NOJIydeHHON UH(OpMAL|H, B 3aBUCUMOCTH OT HEOGXOaH-
MOCTH NOATBEPXAEHHS, HENOCPEACTBEHHO Ha MeECTe.

Ecnn nmogBisioTcs Kakue-1u60 pacxoXXAeHHs, HEOGXOAUMO
MIPOBECTH NOBTOPHbIE M3MEPEHUS B PYroe BpeMs H ¢ JPYrHMH
KapraMH. JIaHHBI NOCTYNOK NPOBOAMTCA AO TOTO MOMEHTa,
IIOKa HE COBIAAYT Pe3yJIbTaThl, NONY4YEHHbIE ICHXUYECKUM MOHU-
CKOM, C pe3ylbTaTaMH, NMOJYYEHHbIMU IPOBEPKON Ha MECTHO-
ctH. KoHeyHo, cieflyeT yYHTBhIBaTh BO3MOXKHOE MOSIBJIEHHE aHO-
MaJMi, KOTOpble MOTryT GbITh BbI3BaHbI flehOpMALUIMH MarHu-
TH3Ma 3eMiH, AepopMaLUsIMH MECTHOCTH M T.II.

Kpome Toro, ao Hayana paGoTsl HEOGXOAHMO NPOBEPUTH Ha
IPOUEHTHOH AHarpaMMe COCTOsTHHE COOCTBEHHOrO OpraHm3Ma
(nannuyne Kakux-1u60 OONYYEHHI), BO3MOXHOE HAIHYHME ITHX
oby4yeHHMil y MasTHHAKA, U K paboTe MOXHO INPUCTYIIUTh B TOM
cilIy4yae, ecliM YKa3aHHbIX SIBIGHHH HeT, T.e. KOrAa AuarpamMma
MOKa3bIBAET 'pPe3yJIbTaT, PABHBINA HYJIIO.

OTPHUIATEJIBHBIE U3JIYYEHUA
(OTPULIATEJIBHBIE BOJIHBI)

OrpuuaTenbHble HM3My4eHHS HAYT M3 MHOTOYHCIEHHBIX
HCTOYHHMKOB, KaK NPHUPOAHbIX, TAK U TEXHOJNOTHYECKHUX.

HcToYHNKOM NPHPOAHBIX OTPHLATENbHBIX M3Jy4YEHHH MOTYT
6bITh AKTUBHOCTbL 3€MJIM ¥ KOMOMHALMS KOCMUYECKUX 1 3€MHbIX
u3nydeHnit. [ToMuMoO 3TOrO, CylIECTBYIOT M YHCTO KOCMHYECKHE
H3JIy4YEHHs], KOTOPbIE CO3[alOT Ha 3eMHOM NIOBEPXHOCTH CBOEOG-
pa3HbIe CTEHbI NPABWILHOH (OMBI B BHAE/ PELIETOK.

ITockonbky B JaHHO¥M KHHre Mbl pacCMaTPUBAEM TOJILKO GHO-
JIOKATOPCKYIO INPAaKTHYECKYIO0 MAESATEIbHOCTb, HaM NpHUACTCH
OTrpaHUYHTLCS NEPEYUCICHIEM BHIOB H3JYy4EHHH U HX IIONCKOM C
HENBIO 3aIUTHI XHMBbIX OPraHU3MOB.

K nepBoii rpynne npHpORHBIX H3NY4YEHHMII OTHOCATCS BCE
H3JIyYeHHsI, KOTOPbIE SBISAIOTCA PE3yJbTAaTOM PAa3NIH4YHLIX [BH-
JXeHUH pa3sHOPONIHLIX MaTepHaoB BHyTpH 3eMin. CaMo ABIKe-
HHE pa3HOPONHBIX MAaTEPHI ¥ B3aUMOJCHCTBHE PA3IMYHbBIX IBH-



KEHHi 0OBIYHO CO3AaI0T HOHH3HPYIOIEe U3NyYeHHe. ITH BHIbI
M3JIy4YeHHs] OTJIMYAIOTCA OT MPUPOAHON 4acToThl 3eMiy, a, ciie-
ROBATEJbHO, H XUBBIX OpraHu3MoB. MMeHHO 1Mo 3TOi NpHYHHE
OHH OTPHIATEIBHO BO3NEHCTBYIOT Ha rapMOHHYHYIO paboTy
OpraHM3Ma, 4YTO Yallle BCEro NMPHBOAHUT K OOJIE3HSIM.

K artoii rpynme oTHOCSTCS nopg3eMHble BORHBIE TEYEHUS,
NON3EMHBIE CTOSTYME BOAbI, NOA3EMHBIE 3aKPBITbI€ TPEIHHBI,
NOJ3eMHBbIE BNAJMHBI, 3achimaHHble 60JIOTa, MECTOPOXKACHUS
NOA3EMHBbIX MHHEPAJIOB H PYA, TEJLUIYPOBbIE H3y4yeHus (IIOA3EM-
Hble NMEKTPOTEUYECHHUs) H T.A.

K nmpyroii rpynme OTHOCATCS M3JIY4EHHS, NOCTYNAIOIHE U3
panekoro Kocmoca. ITox aTiMu n3nydeHusiIMH (He CIIEAYET cMe-
IMBATh C HEU3BECTHBIMM M HENPABWILHBIMH M3JIyYECHUSIMH)
NoApa3yMeBalOTC MNpPABUIBHO HAIpaBlEHHbIE, JOCTATOYHO
ONHOpPOJHbIE U MOCTOSTHHBIE H3ny4YeHusi. I3 HUX Hanbosee n3Be-
CTHBIM SBNIAETCS ceTKa XapTMaHa, WM Tak Ha3biBaemas O61mas
CeTKa, W caMasi OnacHas 10 WHTEHCHMBHOCTH ceTka Kiopm.

K Tpetbeit rpynne oTHOCATCS HamboJiee 4acTO BCTpeYaro-
myecss KOMOMHALMM BO3BPaTHBIX TOKOB COERUHSIOLIMXCS 3€M-
HBIX U KOCMHYECKHUX M3JIy4yeHH#. DTa 06JacTh SIBISETCS HauMe-
Hee U3y4YeHHOI.

K 4eTBepToOii rpynne OTHOCHTCS AEATEIBbHOCTD JIIOAECH U COB-
peMeHHas TexHoJjorus. MCTOYHMKaMH OTpUIIATENbHBIX H3Nyde-
HMJ B JaHHOM CJIy4ae 4Yamie BCETO SBJSIOTCS 3JEKTPOCOOpyXKe-
HMS M alNNapaTsl, NEKTPOHHAs alNapaTypa M, KOHEYHO, CaMble
onacHble M3 HMX — 3TO aTOMHbIE CTAHLMM, 3amachl AREPHOTO
OFYKHSL M OTXOHBI.

IOJA3EMHBIE BOJHBIE TEYEHUA

ITon3eMHbIE BOAHBIE TEYEHHA TaK e, KaK M Ha3eMHbIe,
SIBJISIIOTCS. Pe3yJIbTaTOM 3aKOHA MPHUPOALI, KOTOPBIA COCTOMT B
BEYHOM KpYTOBOM [IBHXXEHHM B MHKpoKocMoce. HMcnapenue
BOJ{bI B GOJIBIIMX BOAHBIX NPOCTPAHCTBAX, KOHAECHCAIWK NapOB B
BEPXHHX XOJOAHBIX CJIOSX, OCAfKH Pa3NHYHbIX BUIOB M MX BO3-
BpallleHHe Ha HUCXOAHYIO TOYKY. DTOT Npouecc MPOUCXOAHMT He
TOJIBKO Ha MOBEPXHOCTH 3eMIIH, HO H BHYTpH 3eMiIH.

[ns coenuanucToB No GHONOKALMH MHTEPEC MPEACTABISIOT
HMEHHO TIOA3€MHbIE BOJHBIE TE€YEHHSA. DTO OGBICHAETCA Clie-
AYIOIMM: BO BpeMsl MX ABIDKEHHS K HIDKHHM CIIOSIM 3€MJITH OHH
IpOXONAT 4Yepe3 pa3HOOGpa3sHble MaTepHalbl ¥ NPHHUMAIOT B
ce6s caMble pa3IHYHbIE BELIECTBA, KOTOPbIE MOTYT ObITH IIOMIE3-
HBIMH WJIH BPEJHbIMH JUIS 4€JOBEYECKOTO OpraHU3Ma.

IMon3eMHbIe BOAHBIE TEYEHUA COCTOSAT U3 KAMWLIAPOB, XK,
PYYEHKOB, TIOTOKOB PEK, GONBIINX PEK, YTO BCE BMECTE NPEACTa-



BJIIET cOOOM COCTaBHYHO 4acTh 061Iero 3amaca BOJbI Ha HaLIed
IUIAHETE.

OueHb BaXXHO NIOMHHUTDb, YTO CTENEHb 3aTPA3HEHHS, T.€. CTe-
NEeHb BPEAHOCTH M3JIy4YEHMs, HE CTOJBLKO 3aBHCHT OT pa3Mepa
BOJIHOTO TEYEHWUsI, CKOJBKO OT IPOMAEHHOro IyTH M OT BuAa
MECTHOCTH, Yepe3 KOTOPYK) OHO IPOXOHRMT.

Ilpexne yeM NPHCTYNUThL K HENOCPEACTBEHHOMY M3YYEHHIO
MOA3€MHBIX BONHBIX TEYEHHH, HEOOGXOMHMMO BBIIEIHUTh ORHH
MOMEHT, KOTOPbIH MHOTHE CIELHANHCThI MO OHOJIOKALMH HIH
3a0bIBalOT MM NPOCTO HE 3HAIOT: KPYMHbIE BOJNHbIE TEUCHUS
(nop3eMHbIE) OYEHb PEAKO ObIBAIOT ENMHHYHBIMU. DTO O3Ha-
YaeT, YTO OHM Yallle BCEro GbIBAIOT WM NapalIeNbHBIMH WM
OHO TeYeHHE PpAaCroNiaraeTcs Haj APYrHM. IJTO HEOOXONMMO
IIOCTOSIHHO NOMHMUTB, TaK KaK HHXXHHE TEYEHHUs, KaK IPABUIIO,
OBIBaIOT MOII[HEE U MOCTOSIHHEE OT BEPXHMX, H, CJIEOBATENbHO,
OHH GOJIbIIE IIONXOAAT AJIs HCTIOJNb30BAHHUSA B KAYECTBE MUTHEBBIX
HCTOYHUKOB (KOJIOAUBI, HCTOYHHKH).

NMOMCK NMOA3EMHBIX BOJHBIX TEYEHHH
H MECT I 3KCILTYATALIHM

ITouck mon3eMHBLIX BOOHBIX TEYEHHH Yallle BCEro BeNETCH B
HeNsAX MENULIMHCKOH 3aIlMThI, T.€ AJIA NpefynpexXueHHs, Lis
HCIIOJIb30BaHUs MCTOYHHUKOB NMUTHLEBOH BOJABI H B MPOMBIILICH-
HbIX Hesax. [Tockonbky B nepBOM H BO BTOPOM Cliydae omubka
SIBJISIETCSL POKOBOU (peyb UAET M O 3TOPOBbE JIOAEH, ¥ O KPYIHBIX
MaTepUaNbHbIX 3aTpaTax), AaHHOMY BuAy paGoThl crefyeT
IIOCBATHTH OTPOMHOE BHHMaHHE, INPOBECTH BECh IpOLECC C
MaKCHMAaJILHOM OTBETCTBEHHOCTBIO.

Bce BbIllIecKa3aHHOE HMEET MCKIIFOYHTENLHO BaXXHOE 3Haue-
HHMe, TaK KaK pedyb MAET O HEBMAMMBIX M TOHKHX JHEPrisx, a
HayMHAKOIMe 4YacTo ObIBAIOT BBENECHbI B 3abnyxjeHue JHGO
HENOJHBIMH, JTHOO JIOXKHBIMU CHrHajiamu. Bo u3bexanue 3Toro
HEOOXOUMO NO3HAKOMHUTBLCA C MEXaHM3MOM H IOCJIeNOBaTENb-
HOCTBIO NPOBENECHMSI MCCIENOBAaHUN, KOTOPbIE COCTOSIT M3 ABYX
yacTeii: NCUXHYECKasi OPHEHTAIMs M NIPOBEpKa Ha MECTe.

s mcuxudeckoil (YMCTBEHHOM) OpHEHTAL[MM dYalle BCEro
HCIIOJIb3YETCS KapThl MIIM YEPTEXH HCCIENyeMOH MecTHOCTH. B
KpaifHeM cllydae MOXHO B35iTb M YBEJIMYCHHbIH CHHMOK H3
arnaca. Paboyee MecTO HE ROMKHO GBITh IOABEPTHYTO MOCTOSIH-
HbIM u3ny4yeHusM. JInmo, nposoasiiee 6HONOKALMH, CTAHOBUTCS
JIMLOM K IOTy HJIH K ceBepy. 3Hal0, 4TO NOCJIeHEE YTBEPKACHUE
BbI30BET PSIA KOMMEHTapHEB, NMMOCKOJILKY MHOTHE aBTOPbI PEKO-
MEHAYIOT MOBOPA4yMBAaTBbCA JIMLOM K IOry, OHAKO INpaKTHKa
MOKa3bIBAaET, YTO MarHETH3M 3eMJIN B JaHHOM CHydae He UrpaeT



HHMKAKOH POJIH (32 HCKIIIOYEHHEM GHONMOKALMH GONBLIMX NMO3EM-
HBIX PeK).

CaM NOMCK NOA3EMHBIX BOAHBIX TEYEHMH TAaKXKE MOXKHO
BBITNIOJIHATD ABYMS Pa3IMYHbIMH CIIOCO6aMHU: IO CHCTEME KOOp-
AMHAT M METONIOM NpSIMOH OpHeHTauuu. HaynHaromuM coBeTyeM
IpUMEHATh 0062 METONA, NpHYEM B pa3nuyHoe Bpems. Ecan Bel
MPOBEJIH HCCIENOBAHUE NI0 OAHOMY METORY B NIEPBO¥ MOJOBUHE
RHS, TO HCCIENOBaHHE IO BTOPOMY METOXRY NPOBORHUTCH BO BTO-
poii nosioBuHe AHA. ITofoOHbBIE HMCCIEOBAaHUA HE PEKOMEHAYEM
NPOBOAMTH NPH OGNAYHOH WIIM BJIAXHOW morope.

Buonokanus NOA3EMHBIX BOAHBIX TeueHHH obnerdaercs
3aKOHOMEPHOCTBIO CaMHMX H3iydeHHi. [{eficTBUTENbHO, BOAHOE
Te4yeHHUe, MPOXONisA Yepe3 3EMITI0, BhI3BIBACT ONPEAENIEHHOE Tpe-
HHe (Tak Ha3bpIBaeMas afre3usi), KOTopas B CBOIO o4epefs 6naro-
Haps pa3HOPOAHOCTH MaTEPHAJIOB BbI3bIBAET MOSIBJIEHHE HOHU3H-
PYIOLIMX H3NMy4€HHMHA, pacpOCTPAHAIONIMXCS BO BCE CTOPOHBI H
Ha caMoe TeYeHHe.

[Ins Hac OCOOEHHBIH HHTEpEC MpPEACTaBISIOT M3y 4CHHS
3emnH, NMpUYEM HMEHHO TE, KOTOpBIE BBIXOAAT M3 3EMHOM
IIOBEPXHOCTH IOA YIJIOM B 45°. D10 o6BACHAETCH TEM, 4YTO B
AaHHOM Clly4ae Mbl MOXEM IPUMEHATb NPOCTYIO MaTeMaTHYe-
CKYIO OIlepanyio, HOCSAILIYI0 Ha3BaHHE DaBHOCTOPOHHEIO Ips-
MOYTroJIbHOro TpeyrojibHuka. Ha puc. 24 u3obpaxeHbl ABa BOA-
HBIX TEYCHHUs, HAXONAUMXCS OJHO NOX NPYTUM (Takue TeyeHHs
TOYTH BCEITia paclioNaraioTcs Ha ABOWHOH IJIyOMHE ONHO OT
npyroro). X u X! o3nauaror sofiHble Teuenus. [To OTHOIIEHHIO K
MOBEPXHOCTH 3eMJIH «Y» OHH HaXOMATCA Ha MIyGuHax «6» #1 «B».
Kocsle curnansl «c» 0 «C», HHTEPECYIOIME HAC, HAXORATCS MOA
yrioM 45° ¥ BRIXOJIAT U3 IOBEPXHOCTH 3EMITH C JIEBOI H C IPaBOil
CTOPOHBI OT HampaBJICHUS BOJHOTO TEYEHHS.

Ha puc. 24 BunHO, YTO QJIMHHBIE OTPE3KH «O» U «b» dakTu-
YEeCKM NPENICTaBISIOT CO00# BEpTHKAIBHOE H3NTYYEHHE, KOTOPOE
ONTHOBPEMEHHO SIBNAETCS M CWIBHEHIIIMM CHTHAJIOM, ITOCTYNAaro-
INMM M3 BOJHOTO TEYEHHs. ITOT CHUTHAJ HMMEET IMOCTOSHHOE
Hanpasienne u yxogut B KocMoc. [ImnHHbIE OTpe3Ku «c» B «C»
IPEACTABISAIOT cOGOM JIeBbl€ KOChbIE CHTHaJIbl 000X NMOA3EMHBIX
TEeYCHHH, a IIMHHbIE OTPE3KH «C» U «C» SBISIOTCH NPaBbIMH
KOCBIMH CHTHAJlaMH TeX e TeueHui. [IJIMHHBIE «a» U «A» —
pacCTosiHUs MeXJY IJIaBHBIMM CHTHAJIaMH JIEBOH CTOPOHBI [0
KOCBIX CHTH&JIOB. [IJIMHHBIE OTPE3KHU «a» M «A» MPEACTABIAIOT
€060 TO XK€ PacCTOSHUE, TONBLKO OT IPABOCTOPOHHHX CHTHAJIOB!

AHanu3 paccTosiHHi (CTOPOHBI TPEYrOJNILHUKOB, 0603HaYEH-
HbIe MAJICHbKUMH U GONBIIMMH «@» H «A») II060# CTOPOHBI «a»/
«A» NOKa3bIBaeT, YTO OHH SBJSIIOTCS KaTETaMH PaBHOCTOPOH-
HEro TPeyroJibHHKa M, CIEeXOBATEIbHO, PaBHbI PYTUM KaTeTaM



(cToponsl «6» u «b»). CnemoBaTenbLHO, PacCTOSHHE HA NOBEPX-
HOCTH 3€MJIM OT IJIABHOTO CHTHalla RO KOCBIX CHTHAJIOB Mpef-
cTaBJIAET CO60M IITyOMHY, Ha KOTOPOM pacHoJIaraloTcs NoAa3eM-
HbIC TEYCHHUS.

Tenepb, KOrRa MbI MO3HAKOMHJIHNCh C TEM OCOGLIM 3Haye-
HHEM, KOTOpO€ HMEET OCHOBHOW CHTHAl M KOCbIE CHTHAJBbI,
MOXHO MNepelTH K HENOCPEACTBEHHOMY HCCIEOBAaHHIO IO
KapTam.

ITouck noa3eMHBbIX BOJHBIX TEYEHHH N0 CHCTEME KOOpAMHAT
OCYILIECTBIISETCS ClleRytoluM o6pa3om:

— KapTa YCTaHAaBIHMBAETCS YXE OIMCAHHBIM CIOCOGOM ¢
06s13aTeNbHON OPHMEHTHPOBKOM IO OTHOLIEHHIO K CTOPOHaM
CBETA;

— JeBas JIafiOHb KJIafieTcs Ha KapTy, B IpaBOil pyke Haxo-
AMTCS MAsSTHHK, M C IOMOINBIO NICUXHYECKOT0 HACTPOS 3ajaloTCH
BOIPOCHI: HAXOAMTCS JI TEYCHHUE Ha JaHHOM ydacTke. B ciyuae
MOJIOXHTEJILHOTO OTBETA, 3a[alOTCS MOCHEAYIOMNE BOMPOCHI.
Heo6xopuMo 3agaTh BONPOC O HANMYMH €ILE KaKOro-anGo
MOA3E€MHOTO TE€YEHMS;

— €CIM OTBET MOATBEPXKNAET HAJUYHUE TOIBLKO ORHOr0
MOA3E€MHOTO BOTHOTO FEYEHUSI, MOXKHO MIPUCTYIIHTH K Onpefene-
HMIO ero KOopAMHaT. IIpH 3TOM MasiTHMK WM NEPEJBHIAIOT MO
rpaHuLiaM KapThl U C MOMOILBIO NICHXHYECKOTO HAaCTpOs 3ampa-
IIMBAIOT 00 YTBEPAUTEIBHOM ABHDKEHHH TOJBLKO AN OGHApyXe-
HHS IIPSMOro H3nyyeHHsA. To Xe caMoe MOXKHO CHeNaTh U NpH
IOMOITH O6BIYHOTIO KapaHJfalla, KOTOPbIi YyTb-4yThb KacaeTcs
6ymaru, a B IpaBoi pyKe AECPXKHUTCS MAsSTHHK.

Bo3bMeM [1s MpHMepa yBEJIMYEHHYIO KapTy M3 aTiaca (CM.
puc. 25). 3aganne: HeOGXORUMO BBISICHHTH, MOXHO JIM Ha y4a-
cTke 4968 BbIKONaTh KOJIOAEL C HOPMaJIbHON IMUTHEBOM BOJOM.

IIpoBons wucciefOBaHMWE BbIIEOMMCAHHBIM METOROM, MBI
YBHUM, YTO MASTHUK HAXOMUTCSA B COCTOSIHHM NMOKOS Haj 0603-
HayeHHsIMH «3» (3amap) 4 «I0» (tor), Hax o6o3HaueHueM «C»
(ceBep) MbI NOJYYNM YTBEPAUTENLHLIA OTBET, H aHAJOTHYHbLIH
OTBET AaeTcs Haj o6o3HaueHHeM «B» (BocTOK), myHKT 2. Ilpn
coequHeHMn Toyek 1 u 2). Ilpu coepuHennn touek I U 2 MsI
NOJYYMM NPHGIIN3HTENbHOE HanpaBieHue TedyeHuss. OnHako Jis
TOYHOTO OIPEACNCHAN 3TOr0 TEYeHHs HEeOOXOOHMO ICHXHYe-
CKMM HaCTpOEM HayaThb C TOYKH 1 ¥ 1O TOYKH 2 M BHUMATEJIBLHO
CIIEUTDb 3a ABMDKCHHEM (TMTOBEACHUEM) MasTHHKA. Eciu MasTHHK
KayaeTcss PaBHOMEPHO, 3TO 3HAYHMT, YTO MBI HAaXOAMMCS Haj
BOJHLIM TedeHHeM. Eciu MeHseTcs IBIDKEHHE MassTHHKA WIH OH
IepecTaeT faBaTh IOJIOXKHMTEIbHBIM OTBET, MBI COMIHCH C
HampaBJICHUIMH BOJHOIO TeyeHWs. B mocnemneM ciydae peit-
CTBHE HEOOXOMMO NOBTOPHTDH CHadasia. 3TO OGBACHATECSH TEM,
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YTO TE€YEHHE PEOKO MAET MO IpSIMOH JIHHMH, a Ha KapTe Hajo
IpaBWJIBHO O003HAYNTh €r0 MOJNOXKEHHUE.

Hrtak, Mbl MOJNYYHUIH PACIONOXKEHHE NOA3EMHOTO BOJHOTO
Te4YeHHus Ha KapTe (M Wi y4acTKoB 4964 u 4969).

[ng npoBEpKH NOJYYEHHOTO PE3yJbTaTa TE€ Xe ONEepalHH
MOKHO NOBTOPUTH H Ha nucTax A, B, C, n [1 yuactka 4968. Eciun
MasTHHMK a€T YTBEPAHTEJbHbIA OTBET OKOJIO TOYEK 3 H 4, MbI
NpaBUIIbHO PELIMJIH NOCTABIEHHYIO 3afayy. CienoBaTenbHO, Co
100% yBepeHHOCTBIO MOXKHO ¢Ka3aTh, YTO U B JaHHOM MECTE H
Mo Bceil HaWIEHHOH JIMHUM MOXHO KOTAaTh KOJIONEI[ C MUTheBOM
BOJIOM.

JIpyroii MeTON IOKMCKAa MOA3EMHBIX BOJHBIX TEYEHHH —
CHCTEMa TNpSMOM OpHMEHTAamuH, KOTopas sBnsgeTca Goiee
6BICTPOH H MPOCTOH IO OTHOLIEHHIO K IIEPBOMY MeTOAY. MoxHO
HOJIB30BaThCS 3TOH CHCTEMOH yXKe 1ocye NpHoOpeTeHHus onpene-
JIEHHBIX HaBBIKOB GHOJIOKATOPCKOMH NEATETBbHOCTH.

Ilpn 3TOM Me€TONE MAasTHHK YCTaHABJIHMBAcTCA Haj 000
TOYKOM KapThl U C NMOMOIIBIO IICHXHYECKOTO HACTPOS NMPOCHUM
MAasiTHHK yKa3aTh HalpaBJieHHe BORHOTO TeyeHud. ITocne Haxo-
KJICHUS] HAanpaBJICHUs! MAsITHUK NPOJIOJIKaeM BOIUTDb HaJl KapToi
[0 NOJyYEeHHS YTBEPAUTENbHBIX ABIKeHHIA. VX nosiBneHue o3na-
YaeT, YTO Mbl HaXOAUMCS HaJ] MOA3EMHbIM BOAHBIM TEUEHHEM.
ITocne 3TOro 3apaeM BONpPOC O HANPABICHUH JBHXXECHHSA TEYCHHS.
ITocie mONy4eHHOrO OTBETA MPUCTYNAEM K NOBTOPEHHIO ONepa-
uun (cM. puc. 26). CoennHeHNEM MTOMYYEHHBIX TOYEK MONYYaeM
BofHOE TeueHne. KoHeuHo, U B 3TOM ciiy4ae HEOGXORMMO NpOBe-
CTH NPOBEPKY INOJYYEHHbIX pe3yJbTaTOB.

Ins nonyd4eHuss KOMIUIEKTHOM HMH(OpMaLUM HEOOXORUMO
YCTaHOBHTb TAaKXKe HanpaBlEeHHE TEYEHHs, €ro riIy6GHHY, pacxon
BOfbI B €MHHUIY BPEMEHH, LIMPHUHY NMOTOKA, MOIIHOCTh H3JIyye-
HMI, TPUTOJHOCTD BOAbI AJIS NMHThs MJIH HENPHIOAHOCTD.

ONPEJAEJIEHUE HAIIPABJIEHNA TEYEHHA

Onpenenenne HanpasJIeHHUs, TEYEHUS IPOU3BOIUTCS C MIOMO-
LIbIO NICHXHYECKOH OpHeHTanuu (HacTpos). B maHHOM KOHKpeT-
HOM CNy4ae ciefyeT 3ajaThb BONpPOC, B KaKOM HamNpaBJIeHHH
JABHKETCS NMOTOK BOABI: K CEBepo-3amajy HJIH FOro-BOCTOKY?
TMpaBUNbHBIM HAaNpPaBJICHHEM SBISETCH TO, JII KOTOPOTO MasiT-
HHMK [IOKA3bIBAE€T YTBEPAUTEIbHbIA OTBET.

ONPEAEJIEHME I'TYBHHbB]I TEYEHUA

Onpepenenne riny6HHbI TEYEHHS TAKXKe Jydllle BCEro NMpoBe-
CTH ABYMS CIIOCOOAaMHU: NICHXMYECKHMM M OINpefeIeHHeM GOKOBBIX



KOCBIX CHTHAJIOB NON yIJMOM B 45 (NeBbId M IpaBblil KOCOH
curHan). IIpu aTOM cienyeT MMEThL B BHAY, YTO CYHIECTBYET H
BTOpOE MOJA3eMHOE TeYeHHE, KOTOPOE M SIBJIAETCS IJIaBHBIM,
IIO3TOMY He cJIe[lyeT 3aHUMAaThCH TOJBKO NOBEPXHOCTHBIM BOJ-
HBIM TE€YCHHEM.

C noMolIbio ICHXAYECKOH OpHEHTAMH (HacTpos) MO AeKaf-
HOIt [uarpaMMme (TEXHMKA ONHCAHA B MPENbIAYLIMX IaBaX) MbI
nony4yaeM TOYHbIE NaHHbIE 06 OOOHMX NOTOKaX, T. €. TOYHYIO
riyGMHy OIHOTO M BTOPOro moTtoka. [{is mpoBepkHd BCeEX IOJY-
YeHHBIX Ppe3yJbTAaTOB HEOGXOAMMO aHAJOrMYHbIM CIOCOGOM
3aIpOCHTb OTBET Ha BOIPOC O TOYHOM PACCTOSTHHM OT JIEBOTO H
MPaBOro KOCOTO CHTHaja O TJIABHOrO CEpPEJUHHOrO CHrHAja.
Ecnu Bce OTBETHI COBNAfalOT, MOXHO CKa3aTh, YTO IJIyOMHA
IIOAI3€MHBIX TEYEHHH OINpEAeeHa TOYHO.

_BTOpO# METOR, B CYIHOCTH, SBISCTCA €lle OHOM NpOBep-
KO¥ MOJIyYEHHBIX PE3YNbTATOB H COCTOHT B ONpPENEJIEHUM JIEBOrO
H TIpaBOro GOKOBOIO CHrHaja, MAYLIEro noj yrioMm B 45°, Ha
caMoi KapTe. MasTHUKOM HCCIIERYEM MIPaBYIO H JIEBYIO CTOPOHBI
KapThl, HAUMHAs OT INIABHOTO CHTHAJA yXKe HaiJeHHOro No3eM-
Horo BogHoro TedeHus1. ITouck npoponxkaercs 4o Tex Nop, NoKa
MAasTHHK HE JacT NOJIOXKHMTENLHOTO OTBETA HA YMCTBEHHO 3ajiaH-
HbI#l BOTIPOC O KOCBHIX CHFHAJaXx.

ITomMuMO Bcex BbIIIeyKa3aHHBIX IPOBEPOK, HaHbOJIee HANEX-
HOH sBJIS€TCS NPOBEpKAa Ha MECTHOCTH.

3Ty MpOBEPKY Jydllle BCErO MPOBOAUTL paMKaMH, «JI»-pam-
KaMH, cndpanbHbiMM pamkamu wnu «ITocoxom Momuces». Bo
BpeMs THXOM O€3BETPEHHOW MOrofbl MOROGHYIO IPOBEPKY
MO3KHO IIPOBOJIUTH M C MIOMOILBIO GoJiee TSDKENbIX 10 BECy MasT-
HHKOB.

Ilpu camom npouecce NPOBEPKH OYEHb BaXKHO HANpABIATH
NCHXMYECKMI HACTPOM TONBKO HA KOChIE CHTHANBI B 45 . DTO
noMoraeT u36eXaTb PpPErucTpalMio BCEX IPOYHMX CHIHAJIOB
(KOCBIX CHMTHAlIOB), KOTOpbIE HE NpEACTaBIAIOT AJIS HAC HHKa-
Koro uHtepeca (cM. puc. 27—29).

IIpoBepky Hajjo MPOBECTH H [JIsA JIEBBIX KOChIX CHTHAJIOB, NIPH
COBINAJICHUN Pe3yJbTAaTOB MPOBEPOK MOXHO CYHTATh, YTO 3a/la-
HHE TIOJTHOCTBIO BBLITIONIHEHO.

ONNPEJEJIEHME KOJIHYECTBA BO/bI

s noJy4YeHHsT 3THX [aHHbIX, K COXAJIEHUIO, NOKa Cylle-
CTBYET TOJIBKO METOJ NICHXHYECKOH OpHEHTauu# (HacTpos).

JAns M3MepeHHst MOXHO BOCIIONb30BaThCA OOBIYHOH NEKaf-
HOH auarpamMMoi. Bo Bpems H3MepeHUi cliexyeT NpOBECTH NCH-
XHYECKYIO OPHEHTAIHIO Ha PacXOJi BOALI B CEKYHAX HJIM B MHHY-



tax. Ecnu monmb3yeTech AEKafgHOM AMarpaMMol, mpoGieM He
BO3HMKHET [axXe IpH OuYeHb GonbmioM pacxome Boabl (Bbl
IIOMHHMTE, YTO ACKaAHYIO AHArpaMMy MOXHO NCHXMYECKH mepe-
HACTPOUThL Ha JIOObIe NOPARKOBBIE BEMWYUHBbI). MBI Hanomu-
HaeM 3TOT MOMEHT IIOTOMY, YTO A/ MOAOOHBIX HM3MEpEHHl
TaKXXe COCTABJIAIOTCS ClIeLHalbHbIe BUABI fUarpamMM (Hampumep,
puc. 30), B KOTOpPBIX KOHEeYHbIe HU(POBBIE MOKA3aTENN GbIBAIOT
OTrpaHHYEHHbIMH.

Bo BpeMsl JaHHBIX HCCIEAOBAHMI OYEHb BAXKHO OMPEREIUTH
pacxox BOABI KaK B 1-M, Tak M BO 2-M TEYEHHH.

INICUXMYECKASA OPHMEHTAIIMA

ITon 3THM NOHATHEM NOAPA3YMEBAETCH YUCTO «MBICIEHHAs
HHTEHCUBHAsI HallPaBJIEHHOCTb» Ha KOTO-TO MJIM 4TO-TO.

Insg MBICTH HE CYLIECTByeT HM BpPEMEHH, HW TpaHHUI, HH
npensrcTeuii. OHA NMPOXOAUT depe3 MPOCTPAHCTBO HaNpaBlieH-
HBIM KaHAJIOM B APYI'HX BBICHIKMX, 60JI€€ TOHKHMX IHEPreTHYECKHX
cdepax.

g moCTHXEHMS JOCTOBEPHBIX pe3yJbTAaTOB B 3TOM 06GnacTn
HeoOXOAMMO AOJITO X HHTEHCHBHO pabotaThk. M TONBKO BHOCHIEN-
CTBMH, pe3yJbTaThbl 3TOrO TPyAa MOTYT INOABEPrHYThCS IPO-
Bepke. Bo BpeMsi MI06bIX TPEHHPOBOK 3TOrO ILUTaHa HEOOXOAUMO
HaXOAMTHLCS B CIOKOMHOM H pacciiabneHHOM cocTosiHuH. Henb3s
3a0bIBaTh M O IOJIOXMTEILHOM HANpPaBJICHHH IICUXHYECKOTO
HacTposi cesep — IOr.

KoHeuHo, ans IcuxuyecKoi pa6oThl HEOGXOMMBbI MASITHHK H
npoueHTHas Anarpamma. JlanpHeimit mpouecc pa6oTel B 06na-
CTH NICHXHYECKOH OpueHTaluu 6yneT OO bACHEH B NOCIEAYIOIIMX
IJIaBax Ha KOHKPETHbIX IIpUMEpax.

ONPEAEJIEHME HNIUPUHDbI TEYEHHA

Omnpepenense 3TOM XapaKTEpPHCTHKH HE SBISETCH OCOGO
BaXXHOM JJISL MCIIOJIb30BAHHS BOJbI, OMHAKO NpPEACTABIACT HHTE-
pecC € TOYKH 3pCHHUS 3alIUThI OT BIMSHHA OTPULATEIbLHBIX H3ITy-
yeHmii. [{[ymaeTrcsi, 4TO, HECMOTPs Ha BbILlIECKa3aHHOE, MMPOLECC
onpefeNeHus] IIMPHHBI TEYEHHS MOXKHO PacCMOTDPETh B HACTOS-
el riase.

IllupyHa NOA3EMHOTO BOAHOTO TE€YEHHS TaKKe MOXKET ObITh
omnpefesieHa AByMs COCOOaMH: NCHXMYECKOH OpHEHTalMeHd Mo
KapTe WM C NOMOILBIO JIEKagHOH JuarpaMmbl H MPOBEPKH Ha
MecTHOCTH. O6mIM /i1 06GOHX BHJOB [IPOBEPOK SBISETCH ClIe-
AyIoliee: Kak BO BpeMsi paboThl ¢ MassTHUKOM (IO KapTe) WIH C
paMKaMH (Ha MECTHOCTH), TaK H IpH paboTe ¢ APYTHMH BHAAMH
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paMoK (Ha MECTHOCTH) HeOGXONHMO BHUMATEIILHO HAGIIONATD 3a
HA4vajJoM H KOHIIOM ABHUXEHHs HHCTPYMEHTa. [JHana3oH MHTEH-
CHBHOTO [IBHXKEHMS MasiTHHKA IPEACTABISET COO0H LINPUHY MO-
TOKa.

AHAJIOrHYHO NMPOH3BOAUTCA H3IMEPEHHE LIMPHHBI OTOGpaxKe-
HHMS KOCOTO CMTHAjla, KOTOPBIH pacIupsieTcss B 3aBUCUMOCTH OT
yrila pacnpOCTPaHEHHUS.

MOIMHOCTDb U3JIYYEHUA TEYEHUA

MOIHOCTE WJIM HHTEHCHBHOCTb H3JY4eHHS TOA3€MHOTO BOJI-
HOTO TEYEHHS AHAJOTHYHO INPEABbIAYIIEH XapaKTEPHCTHKE He
ABNsEeTCA 0CO60 BaXXHOH C TOUKH 3pEHHS SKCILIyaTal|H, OQHAKO
NPEACTaBISAET MHTEPEC C TOYKHM 3PEHHS 34OPOBbsS M CBs3aHA C
HccaenyemMon TeMatukod. M3 BbluieckasaHHOro ciegyeT, 4TO
HCCJIE[IOBAHHIO 3TOH XapaKTEPHCTUKU CIEAYET YAEJHUTh MECTO B
3TOM TIJIaBe.

M HTEHCHBHOCTD M3JIy4eHHS B KAKOHW-TO CTEINEHH SBIAETCS
TIOKA3aTeNieM, KOTOPbIH, XOTS U SABJISETCS YEM-TO APYTHUM, BCe-
TaK¥ CBUJETEJIBCTBYET O YHUCTOTE HCCIIEYEMOTO HCTOYHHKA
BOJBI U, CIEAOBATEJIBHO, TOBOPHT O BO3MOKHOCTH MCIIOJIb30Ba-
HHUS 3TOH BOABI.

B wHacrosmee BpemMss B OUOJIOKAMM MHOTO pa3iMYHBIX
MOAXOAOB K OTpENeJeHHI0 MHTEHCUBHOCTH H3JNy4eHH#H. ITo
MIOJTHOCTBIO 3aBHCUT OT BBIGOpA MPAKTHKYIOLIErO CHELHAJIKCTA.
MHorue aBTOpbl OCHOBBIBAIOTCSl HAa YHUCJIE BpalleHuil OHONIOKa-
TOPCKOTO HMHCTPYMEHTAa WM Ha MBICIEHHO IIpPEACTaBIEHHOH
MaKCHMAJIbHON BeJIMYHHE, paBHOH 16, M T. m.

ABTOp HaCTOSIIEN KHUTH CYUTAET, YTO CIEAYET BBECTH TOY-
HBI METOR [ ONpeAeNIeHUsE MOLIHOCTH H3JIy4yeHus B GHONOKa-
Oud. DTOT METOR KOJIKEH CIIOCOOCTBOBATH NIPOCTOMY M HETPYHO-
€MKOMY ONpENETICHHIO AAaHHOA XapaKTepUCTHKH. B cBoeil mpak-
THKE # [OJIb3yIOCh NMMPOLEHTHOH fuMarpaMMmoi. 51 mpencrasisio,
YTO MAaKCHMajibHas BEJHYHMHA OTPUUATEJIBHOIO HM3JIy4EeHHUS
cocrasnser 100%, a 0 — sBiasgercs aGCOMOTHO Ge3BpENHBIM
u3BnedeHueM. Kaxpbiit MpOLEHT MeXAY ITUMH KpaitHUMH IOKa-
3aTeNIsIMH SABJIAETCH ONpEAeIeHHON HHTeHCUBHOCTBIO. ClefoBa-
TenbHO, Npu nepenBikeHun ot 0 mo 100% Mb1 HaGmiogaeM
(ompenensieM) oNpenieNIeHHOE yXYAILIEHHE.

51 cymraro, uTo 3a 20% yKe HAUYHHAETCS BPEOHOE H3JIyYEeHHE,
XOTA HACTOdIasl OMacHOCTh HayHHaeTcs Tolbko ¢ 40%.
KoHe4Ho, 3TO 3aBHCHT U OT TOTO, Ha KaKO# OpraHu3M JIefCTBYeT
AaHHOE H3JIyYyeHUE, B KAaKNX YCJIOBHAX OHO HAET U B TECYEHHE
Kakoro BpeMeHH. O6 3ToM GyneT moapoOHee paccKa3aHo B IIaBe
0 GMO3HEpreTHKe.



TTOCKONBbKY MBI PACCMOTPEIHN CTENIEHH HHTEHCUBHOCTH H3ITY-
4yeHui, HeOGXOAUMO CKa3aTh, YTO NPH HHTEHCHMBHOCTH [JIABHOTO
noroka cBulie 40% Boma JOTXHA 06A3aTENbHO MOABEPrHYTHCSA
XAMHYECKOMY U GaKTEpHONIOTHYECKOMY aHAJIU3Y.

CaMo H3MepeHHe MHTEHCHBHOCTH NMPOBONMTCS Ha NPOLEHT-
HOI HarpaMMme (Kak AJIA OCHOBHBIX, TaK H [JIS YIJIOBBIX CHI-
HAJIOB).

TTpoBepka OCYLIECTBIAETCS ONHHAKOBBIM CIIOCOGOM Kak AJs
[JIABHOTO, TaK H [UIsl YIJIOBOrO cHrHana. Ee Takske MOXHO Mpo-
BOMIMTb C MasiTHHKOM B PYKE IO NPHHLHUIY CHCTEMBI KOOPAMHAT
M ¢ MH0GbIM HHAMKATOPOM (KapaHpail, 3a0CTPEHHas IenkKa U
T. I, HO HA B KOEM Cl1y4e He MeTaindeckuil npepmeT). MHaMKa-
TOP HAXONMTCH B J€BOH pyKe M NPOBORUTCH IO KapTe. OnHOBpe-
MEHHO C 3THM MasTHHK AEPXKUTCH B MPABOi pyKe U OCYLIECTBIS-
€TCA TNCUXMYECKass OpPHEHTAUMsl Ha OIpeJeNeHHbId YIIIOBOH
(Kocoit) cMrsa.

Heo6xoquMo MOOYEPKHYTh, YTO YIJOBble CHTHANBI (M Mpa-
BBI H JIEBBI) HAYT HA OHHAKOBOM PacCTOSIHMH H NApalieJbHO
0 OTHOUIEHHIO K IJIaBHOMY CHTHANy, T. €. K CAMOMY BOJHOMY
Te4yeHut0. BO3MOXHEBI HEKOTOPbIE OTCTYIUIEHHS M3-32 aHOMAJINH
IPYHTa, OHAKO OHH BCTPEYAIOTCS BECbMa pPeaKo, OCOOEHHO B
PaBHHHHOI MECTHOCTH. B ropHbIX pailoHax nMogoGHbIe OTCTYyILIE-
HUSI BCTPEYAIOTCA Yallle KaK BCIECTBHE KOHMUIypaLuH NOBEPX-
HOCTH, TaK ¥ M3-3a Pa3lINYHOi MPOBOXUMOCTH OTHAENbHBIX CIIOEB.

M3-3a 3THX OPUYMH H AAHHBIA BHJ HMCCIEIOBaHUA CIEAYyET
IPOBEPATH HA MECTHOCTH (H B Cllydae NpOBeJeHHUs MCCIeN0BaHUHA
B ME[IMLMHCKNX, H B [eJIsX PEAOTBPALLIEHNUS BPEIHbIX BIMSHUI).

NPOBEPKA CTEINNEHH YUCTOTbI
BOJHOI'O TEYEHUA

KoneyHOW LeIbI0 UCCIEHOBaHUs MON3EMHBIX BOAHBIX TEYe-
HHM SBJISETCS HE TOJBKO GHOJIOKALUA U3 YUCTO MERMIMHCKHX
coobpaxKeHuil, HO M OINpeleJIeHHE MMEIOIIMXCA 3aMacoB MHThHE-
BOI M NPOMBILIJIEHHOH BOJBI.

He3aBuCHMO OT MOCHERYIOLIETO UCIIONB30BAHUSA BOABI HEOO-
XOAHUMO TIPOBECTH €€ MOJIHYI0 MPOBEPKY: BO3MOXHOCTb MCHOJIb-
30BaHUA AAHHOM BOJBI JIst UTBA, €€ YUCTOThI (6aKTEpHONIOrH-
yecKMil M pagHonornyeckuil aHamm3). Crnoco® 3THX MPOBEPOK
yKe OIMMCBIBANCA BbIle (IICHXHYECKHN METOR).

ITpoBepka M MOHMCK BCEX APYTHX TNOA3EMHBIX PECYPCOB, TaK
Xe, KaK ¥ onpefelieHHe HAJIM4HS BOAbI B 3aHUSIX, IPOBONUTCS
TEM Xe Ccroco6oM.



KOCMMYECKHE H3ITYYEHUA

KocMoc GeckpaeH, a cliefioBaTeNlbHO, OTTYAa Ha 3eMITIO IIPOHH-
KAalOT M MHOTOYMCJIEHHbIE BHMAbLI H3Ty4yeHwil. Kpome orpoMHoro
YHClIa MOJIE3HbIX M3NMYYEHWId, 10 HAC JOXOMSAT H TaK HA3bIBaeMbIE
«BpefiHbIe» (OTPHUIATENBHbIE) H3TYJEHHS.

B Hacrosmiiee BpeMsi K HanboJsiee N3y4eHHbIM BPEOHbIM KOCMU-
YECKNUM MTy4EHHSIM MOXKHO OTHECTH T€, KOTOPbIE OTHOCSTCH K Tak
Ha3bIBaeMol obuielt cetke — Cerka XapTmaHa u cetka Kropu.

OBHIASL CETKA MU CETKA XAPTMAHA

Ty ceTKy Ha3bIBAIOT OOIIEH, TaK KaK OHa 6oJiee WK MeHee
paBHOMEPHO OXBAaThIBAE€T BCIO 3€MHYIO NOBEPXHOCTb M HMeEET
ROCTAaTOYHO NpaBWILHYIO dopMy pemetku. Haspanne Xaprtma-
HOBOM CETKH IIPOUCXOIUT OT HMEHH 4YesioBeKa DpHCTa XapTMaHa
— PYKOBOAMTEJSA HHCTHTYTA IO re0OMOJIOTHYECKUM HCCeJOBa-
HusM B ®PI', KoTopblit GONBUIYIO YacTh CBOEW HAESTENILHOCTH
MOCBSATHII H3YYEHUIO M ONPEAENICHUIO ITOW CETKH.

Pa3nuyHbie aBTOPBI B CBOMX TPYHaX MbITAIOTCA PACWICHHTh
WIH pacTAHYTb 3Ty CeTKY, OAHAKO (PaKThl TOBOPSAT, YTO OHA
HMeeT JOCTAaTOYHO ycroiuuByio opmy (cM. puc. 31).

KoHeuHO, nofoOHble MOMBITKH MOIYT ObITh OOBACHEHBI U
pa3nM4yHbIMH fedopMausgMH, Ha3BaHHbIMH pebe)OM MECTHO-
CTH, KOJIeOaHUIMH MarHeTH3Ma 3eMJIH, BPEMEHHBIMH MarHuT-
HBIMH H 3JIEKTPHYECKHMH OYpSMH U IPYTHMH MaJIOW3y4EHHBIMH
¢dakTopamu.

ITpoBepka Ha MECTHOCTH HHOI@ NO3BOJSET MOJYYHTh
negopmupoBanHyio ¢popmy Cetku Xaprmana (cM. puc. 32). Ha
PHMCYHKE BHAHO, YTO H3MEHEHbI U OKHa peleTok H ¢opma nps-
MOYTOJIBHHKOB. DTHM H3MeHEHHsIM He CleflyeT MpuaaBsaTh GOJb-
IIOro 3HAa4YeHWs, TaK Kak Iocjie NpeKpalleHusi AeHCTBUS CHII,
BBI3BAaBIINX MOJOOHBbIE NedopMalUM, CETKa NPHHHMAET CBOIO
NepBOHAYAJIBHYIO HOpMY.

IToxa eme He cymiecTByeT OGbSACHEHHH, KaK H KaKMM o6pa-
30M ¢OpMHpPYIOTCS NOAOGHbBIE CETKH MO MOBEPXHOCTH BCEH IMIIa-
HeTbl, OHAKO (baKT X CYIIECTBOBaHHMA HaNUNO. [ MOHHMaHuUs
¢opMbI MOROGHON CeTKH ObIIO Obl 3HAYHUTESIBHO MMpOlie, eClH
Obl pedb HUIa 06 M3Ny4eHUAX 3eMiIH, IOCKOJIBKY opMa CETKH
umeeT nupPy3HbIA XapaKTep, OHAKO MOCKOJBKY MBI HMEEM
AENI0 C KOCMHYECKOH M, CIE0OBATENbHO, MPUXONAIIEH JHEPTHEH,
pPaLMOHANILHOMY YMY OY€HBb CJIOXHG NpENCTaBHTb cebe HCTOY-
HMK, COCOGHBIN OXBAaTHThL BCIO Hally ILUIaHETY.

CeTtka mpeacTaBiseT co0O# LeNbIA PSf OTHENbHBIX Mapall-
JIEBHBIX BEPTUKAIbLHBIX CTEH IHpHHON 0KoJo 20 cM. BricoTa ux
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oeckpaitna. Hexoropele M3 HHX MAYT B HampaBleHUH CEBEp
— IOT, pyrHe B HANpaBJI€eHHH BOCTOK — 3amap. OHu mepe-
CEeKalT JApyr Apyra M B MecTax MepecedeHHil oO6pa3syroTcs
Tak Ha3bIBaeMbl€ «y31bl XapTMaHa» BEJIHYMHOA OKOJNO 25
cM. OTH y3nbl B CYHIHOCTH MpefCTaBisOT coboi paspe3
cronba 25X25 cM, KOHel| KOTOPOrO TEPSiETCs IAE-TO HAJIEKO
B MCTOYHHKE CaMOTO M3JyYeHHs.

B orux y3nmax NpOMCXONUT KAaKOW-TO BHJ HapallMBaHUsS
(6ONBIIOrO CKOILIEHHA) IHEPrHH, NO3TOMY OHH W MpeAcTa-
BIAIOT co0oi ouard oco6oit omacHocTH. CaMM CTEHKH B
NpUHILHIE ABISAIOTCS 6e30nacHbIMH. B 0OBIMHBIX O6CTOSTEND-
CTBax CTENEHb OMACHOCTH y3noB He mnpesbimaer 10%, uro
0 CpPaBHEHHMIO C HEKOTOPHIMH APYrHMH BHIAaMH H3JyYEHHH
He sBiIseTca OcCoOeHHO O6oiblIoi BenMyuHOM. Bo3HHKaeT
BOMNPOC, MOYEMY K€ ITHM Y3llaM YAENSeTCS CTOJbKO BHHMa-
HuA? OTo OOBACHAETCA TEM, 4YTO INpH OMNpenelIeHHBIX
006CTOATENbCTBAX OHH MPEBPAILLAIOTCS B OYaru ACHCTBHUTENb-
HOH OMaCHOCTH.

Korna y3en XaprMmaHa conpsDkeH C JADYTHMHM MCTOYHH-
KaMH BpefHbIX M3JIy4eHH#, Kak, Hanpumep, y3ea Kiopu, miu
Korga y3en XapTMaHa pacHoJIOXEH Haj MCTOYHHKOM [py-
TOr0 OTPHLATENILHOTO H3JIYYEHHSA, €ro AaKTHBHOCTb pe3Ko
Bo3pactaer. Hampumep, y3en XapTMmaHa, COIpPSXEHHBbIH C
yanom Kiopn, pe3ko yBelInmyMBaeT CBOIO aKTHUBHOCTb, H
H3Ny4YEeHHs B 3TOM cllydyae AocTHraior u go 60% or makcu-
MaJlbHO BO3MOXHBIX BPENHBIX H3JIydeHHH.

HccnenoBanne ceTkn XapTMaHa MOXHO NPOBECTH JBYMS
cmocobaMu: NMCHXMYECKMM IO KapTaM WJIH IUIaHaM U NPSMBIM
HCCNEOBaHHEM Ha MECTHOCTH.

Bo BpeMsi peMOHCTpaLHii, MPOBOJHMBIX CaMHM JOKTOPOM
XapTMaHOM M €ro acCHCTEHTaMM IO MOMCKY ofmei (Xap-
TMaHOBCKOM) CETKHM, si 3aMETHJI, YTO MNpPAMOM MOWCK SBIS-
ercs Haubojiee HaNEXKHbIM, ORHAKO OYEHb YacTO OH SBIS-
ercsl HenpHeMJIeMbIM. [IeHCTBMTENIBHO, B KBapTHpPaX HEBO3-
MOXHO pacyepydBaTh KOBpBI, NONbI M T. II.

OCHOBBIBasICb Ha BbINIECKA3aHHOM H Ha COOCTBEHHOM
OIbITE, PEKOMEHAYIO onpefensaTh ceTkKy XapTMaHa u Kiopu
M BCE NpOYME MCTOYHHKH BpENHBIX M3JIyYEeHHWH B [Ba 3Tama.
IlepBbIil 3Tam COCTOMT M3 COCTABIIEHHUS YMCTBEHHOW KapThl,
B KOTOPYIO BHOCATCA BCE MCTOYHHMKHM (O4arm) BpeAHBIX H3IYy-
yeHuit. IlpuMep cocTaBneHHss NOROOHOM KapThl HAeTCs B
KOHIle I7naBbl. BTOpoil aTanm COCTOMT B HMpOBEpKE YMCTBEHHO
MOJIyYeHHBIX pPEe3yJIbTaTOB H B BO3MOXHOH KOPPEKTHPOBKE
NICHXHYECKOH KapThl.



CETKA KIOPH

Ora ceTKa Mojy4wia Ha3BaHUe Mo fokTopy KiopH, KoTopslit
H YCTaHOBMJI €€ CymecTBoBaHHe. B orimume ot cetku Xap-
TMaHa, ceTka KiopH HAeT B HampaBleHHH CEBEpPO-BOCTOK —
I0r0-BOCTOK (cM. puc. 33).

Ha pucynxe uzo6paxeHa ufeanbHast ceTka. MHorue aBTOpBI
YTBEPXJAIOT, YTO OHAa cTabwnbHa. OnHAKO NpakTHUKa MOKa3bl-
BacT, YTO MMEHHO 3TOT BHJ CETKH HE OTJIMYAETCH CTaGHILHO-
cThio. Tak, HarpuMep, HEKOTOpPbIE TEOPUH YTBEPXKAAIOT, YTO BCE
CeTKM (MX MMeEeTCsl CBbILIE JBAfLATH) CTPEMATCS K KaKOMY-TH60
y3ny XapTMaHa, MOCKOJBKY IIOCIACHHMN SBISIETCA LEHTPOM
CBOEro popia. B 3ToM y3ne MpoHCcXOmUT nepeceueHue JIMHUI BCexX
ceTok. Tak, HampuMep, 0 3TUM TeopusiM ceTka Kropu nepeceka-
€Tcd B KaXOOM TpPETheM Yy3ne XapTMaHOBOM CETKH CeBepo-
I0KHOTO HaNpaBJIEHUs M B KaXAOM BTOPOM y3ne XapTMaHOBOH
CETKH BOCTOYHO-3alalHOrO HampasiieHusi. Moil onbIT, HOATBEP-
XKJICHHBIH MPAKTHKOH, TOBOPHT O HEBO3MOXKHOCTH CYIIECTBOBA-
HMA TaKoW HpeampHOH ceTkH. CrefoBaTenbHO, M B IpoLecce
MCCIIEOBAHMI pEKOMEHAYeTcs 3a0bITh 06 HIACANBHOM CETKE.

Bo BpeMsi NCHXHYECKOTO HCCIEROBAHHS PEKOMEHNYIO IIPOBO-
JATb MBICTIEHHYIO OPHEHTALMIO Ha MOMCK OJHOIO y3/a, KOTO-
PbIif IOMOXET HAXOXACHHIO APYTHX Y3JIOB. DTO OOBACHAETCH
TeM (PaKTOM, YTO B KBAPTHpPaX OOBIYHO MaJIO TaKUX y31moB. OHH
pacronararoTcsi B OCHOBHOM Ha GONBIIMX IUIOIIAMISX.

Ecny npHHATL BO BHUMaHHE, YTO BEPXYIIKH poM6GOB (KOTO-
pble U ABISIOTCS Y3JIaMHi) PacloiaraloTcs Ha pacCTOAHUH OKOJIO
5—6 M mpyr oT npyra, 4TO cocTaBiseT okoio 30—40 M2, To
CTAHOBHTCS ICHO, UTO MOROGHBIX Y3JIOB AaXKe B CaMOM oMo
KBapTHpe MoxXeT ObiThb nubo 1, 1MOO HM ORHOrO H TaK A0
MakcumyMa — 3, 4 yana.

W3 puc. 32 BugHO, YTO NMpH COBIAAEHHN y3I0B XapTMaHa H
Kiopu Bo3uukaeT Gosnpliast yrpo3a, Tak Kak BPEIHOCTb M3lyde-
HHS TaKOro y3jla MOXeT COCTaBHTh M 0 60—70% oT Makcu-
MaJIbHO BO3MOXHOTO BPERHOTO H3Iy4YEHHS.

M3 oTOro puCyHKa BHAHO, 4YTO BPENHOCTb H3JIYYEHHH
OTAENBbHBIX XapTMaHOBCKMX Y3JIOB OGBIYHO B 6 pa3 MeHble, a
y3na Kiopyu — B 3 pasa MeHbllle, 4eM B CIyyae HX COBMAJEHH.

ITpoure ceTKHM, HX HaCUHTBIBAETCA OKOJO 2, HE MpE.CTa-
BIIAIIOT OCOGOM OMACHOCTH, a CIIEHOBATENIBHO, 32 HEKOTOPbIMH
MCKIIIOYEHHSIMH U HE SBIAIOTCS MPEAMETOM H3Y4EHHS.

BceM OynymuM crierpaniucTaM 1o 6HoIoKauuy XoTeaoch Obl
NOPEKOMEHOBATh NPHUAEPXKUBATLCA OJHOTO OCHOBHOTO NpHH-
mMna: «Bo Bpemsa mo6oro Aaxe caMoro Majoro OCMOTpa clie-
AyeT HaNpaBIsSTh HCCICAOBAHHE HCKIIOYMTENBHO HA BBISBIECHHE



BpPEHBIX BO3[EACTBUI Ha XHTeJIeH KBapPTUPHI KaK B O6IIeM, Tak
H B YaCTHOCTH».

KpoMe BbInIeyKa3aHHOTO NPaBUIIa, TOCIE OKOHYAHHS HCCIIe-
JAOBaHMA HYXHO C IIOMOLILIO MBICIEHHOrO NpHKa3a BLISBHUTH
MECTO MAaKCHMAJIbHOI'O OTPHIATEIBHOTO H3JIyYeHMS M ompefe-
JIUTH BEIMYHHY ITOTO MU3Ny4YEHHS.

TEXHHYECKHME U3JIYYEHUA

CaMo Ha3BaHHUE sICHO TOBOPHUT, YTO HCTOYHHKH 3TOTO H3JIyde-
HUSL — Ppe3ylbTaThl AEATENBHOCTH 4YelOBEKAa, CTPEMSILIErocs
Pa3BHBaTh COBPEMEHHYIO TEXHOJOTHIO. MICTOUHHKM 3THX H3Iy-
YeHU#H pa3HoOOpa3Hbl, M YHCJIO MX BO3PACTAaeT C KaXAbIM JHEM.

Jns obneryeHus: MaTepualia pasjfejM UX Ha TPH IPYINbI:

9JIEKTPHYECKHE YCTAHOBKH H allapaThl,

9JIEKTPOHHKA C COMYTCTBYIOIIMMH YCTAHOBKaMH,

siepHbIE YCTAHOBKHM H MX apCEHAJIBbI.

O6wMM AJIst BCEX 9THX TPYNN SBJISETCA TO, YTO Kaxmas 3
HHX B GOJIbIIEH WIIM B MEHBbINIEH CTENIEHH pa3pyllaeT NPUPOXHbIH
3JIEKTPOHHBIH OOMEH BEIIECTB XHBbIX KIETOK.

JIEKTPOHHBIE YCTPOUCTBA U ANIIAPATDI

K aTol rpymnme OTHOCATCS YCTPOWCTBA, alnapaThbl H MPOBOJ-
HHUKH, paboTalomiye NMOJ HH3KMM WM BBICOKHM HAMpsLKEHAEM
HE3aBHCHMO OT TOKa (MEPEMEHHOTO MM IMOCTOSAHHOIO).

N3-3a MHOTOYHCIIEHHBIX 3THX HCTOYHMKOB Mbl He Oynem
NEePEeYUCIIATL X B KHUre. BhIenuM TONbKO caMble ONacHble M3
HMX, TpaHcOpMaTOpHbIE NOACTAHINM (OCOOEHHO HAXOIALHECS
B GOJIBIIHNX XMJIBIX fOMAX), JIMHAHM BHICOKOBOJILTHOTO Hampsixke-
HMS;, 9JIEKTPHYECKHE XeNe3HbIe JOPOTH CO CTAUOHAPHBIMH 3J1e-
KTPOTSTOBbIMH YCTAHOBKaMH; B GBITY HENpPABWUIBHO NIPOBEAEH-
HbI€ 3JIEKTPONPOBOAKH ITOJ] IUTMHTYCAaMH, MUKPOBOJIHOBbIE MTEYH,
IUIOXHE 3a3€MJIEHHS ¥ OTAENbHbIe (pa3bl (B KOTOPBIX MOSBIAETCS
HCKpEHHUE).

Kom6unaims 1 o01ie HeraTuBHbie 3¢ (eKThI 3TUX HCTOYHH-
KOB BechbMa OO'BEMHBI, OJHAKO NpPH IPABWILHOM YCTPOICTBE
3THX aIIapaTOB H JIMHUM ONACHOCTb OT BPENHBIX H3NydYECHHI
CBOAMTCS B peajbHble rpaHuibl. UYTo KacaeTcs HOCTOSIHHOTO
OTPHLATENLHOrO BO3ACHCTBHSA TPaHC(OPMATOPHBIX CTaHLMIA,
JIMHUY BBICOKOTO HAIpPSKEHUS M T. A., OHO OIIyliaeTcs B OOJb-
HIel CTeNEeHH M TpeOyeT NMPHHATHS ONpefeNIeHHbIX Mep.

N3-3a MHOTOYMCIIEHHOCTH 3THX M3Jy4YeHHH OHOJIOKALHIO
HaJI0 CBECTH Ha caMble omacHble u3 HuX. Eciu creneHs BpegHo-
cTH u3nydeHus He npesbimaeT 20% , B falbHEHIIEM HCCIIEOBA-



HMH 3TOTO MCTOYHHKA HET HEOOXORMMOCTH. DTa GMOJIOKaIHs
IPOBOAMTCS C MOMOIIBLIO MBICTIEHHOrO mpHKasa. Ecia npa 6uo-
JIOKAlMM BBIABISIETCS HAJIM4HME elle OfAHOro Gojiee BpPEOHOTO
HACTOYHHKA M3NTy4YEHHsI, HEOGXOIUMO ITPOBECTH H3MEPEHHS B KOH-
KPETHOM MECTE H ONPENEIHTL CHCTEMY 3aIUUThI.

3JEKTPOHHKA

OJIEeKTPOHNKA, B OTJIIMYHE OT NMPOMBIILIEHHOTO 3JEKTpHYE-
ckoro Toka ¢ yactoro# 50 I'ti 1 GOJIBIINM KOIMYECTBOM SHEPTHH,
NOTPEe6AsET 3HAYMTENLHO MEHbIIE 3HEPrHH, HO 3Ta 3HEprus
HMeeT Gojee BBICOKYIO 4acTOTy. B gaHHOM ciyyae OmacHOCTB
TpPEAcTaBisgeT cO60# MMEHHO 3Ta 4acTOTa.

BbICOKHE 4acTOThI HMEHHO M3-32 IIOBTOPA HMITYJIECOB BhI3bI-
BalOT NOSIBIICHHE MHOTOYHMCIICHHBIX CONYTCTBYIOIIMX 3JEKTPO-
MarHMTHBIX NOJEH.

CoBpeMeHHasi 3JIEKTPOTEXHHMKA, a OCOOEHHO 3JIEKTPOHHKA
XOpOMIO 3HAKOMBI C HAJIMYHEM NaHHbIX BPENHbIX M3NY4EHHH, H
NPOTHB HUX TNPUMEHAIOTCS BecbMa 3(GEKTHBHBIE METOABI
3amuThl. Bo3HHKaeT BOMPOC: K YeMy Xe TOT/a MbI GbeM TPEBOTY
06 yrpose, HaBUcIIeH Hafl yenoBeyeckuM opraHusmoM? Jleno B
TOM, YTO 3alllHTa NPHHMMAETCS TONBLKO IPOTHB BO3[ECHCTBHSA
3MEKTPOCTATHYECKOrO JJNIEKTPHYECTBA, KOTOpOE CO3[aeTcs
HMHIYKTHBHBIMH M OOLMMM 3JeKTpHIeCKMMH LemsaMu. Yo kaca-
eTci BO3HHKHOBEHHS ONpPENENCHHOTO BHJA TOHKMX 3HEprui,
KOTOpBIE SBJISIOTCS HCTHHOM MPUYMHOM BO3HUKHOBEHUS AAHHBIX
SBJICHAA, O HUX HIHM HEM3BECTHO BOOOIIE HIHM M3BECTHO OYEHB
Mano. PakThl NOKa3bIBAIOT, YTO MONOOHBIE 3HEPIUHM CymIE-
CTBYIOT U SBISIOTCH Pe3yJbTaTOM KaKMX-TO BbICIIMX cdep,
KOTOpble BO MHOTOM OTJIMYAKOTCA OT JHana3oOHa, B KOTOPOM
CYLIECTBYET Hamia 3eMJISl H 3KHBblE OPraHM3MbI.

Kaxpoe oTcrynieHue oT HOPMAJIBLHOCTH PUTMa KoJeGaHHi
KUBBIX OpPTaHM3MOB CO3[aeT CBOeo6Gpa3HOE BBIHYXICHHOE
OTCTYIUIEHHE, H B 3aBUCHMOCTH OT BPEMCHH, B T€YEHHE KOTO-
POTO OpPraHU3M NOABEPraeTcsl NOJOGHOMY OTCTYIUIEHHIO, IIPOHC-
XOJHUT IIOCTENEHHAs MoTeps H ocnabneHne paGoTbl OCHOBHBIX
¢yHKUMA, T. €. 60Ne3Hb.

SJEPHBIE YCTAHOBKH U UX APCEHAIIbI

B xuure «MeauiMHa XH3HH» M3BECTHBIH CIIEIMAJIHUCT ITOH
o6nactu Xak JIa Maiia cka3an: «3aech He CyLIECTBYET NEPEYHC-
JIEHW#, BCce — IJIOXO, 6€3 HCKJIIOYeHHH. DTO — OTPOMHOE CMe-
HICHHE HM3JTyYEHHH».

K naxHoii ¢pase oueHb CIOXHO YTO-TO A06aBUTE. MOXHO



TOJILKO NMOAYEPKHYTb, YTO 3TH «3arpA3HHTENIN», OMHMO IIps-
MOTO YBEJIHYECHHSI CMEPTHOCTH, SBISIOTCA BEChbMa JOJIOBEY-
HbIMH H HEYHHYTOXAEMBIMH.

Mse Hala COBpeMEHHAas XH3Hb C SACPHBIMH COOPYKEHHUAMH
HAaNOMHHAET TOJIET B COBPEMEHHOM camoJjeTre 0e3 mapauIroTa,
[A€ Halla XH3Hb 3aBHCHT OT IIPABHJILHOHM paGoThI Jioaed u
npu6opos. IIpaspga, omm6KH B 3TOH 00JIACTH SBJISAIOTCH PEOKO.
OnHako OHH BCe-TaKM BO3MOXHEI XOTS Obl B OAHOM M3 CTa
NPOUEHTOB. [lyMalo, YTO He OYEHb-TO IPUATHO XKUTh, TIOCTOSHHO
OILIyHIasi Haj CBOEH romoBoHd NaMOKJIOB Me4. Bengb BceM Ham
HM3BECTHO, YEJIOBEK TONBKO YaCTUYHO M3YYWI ONHH M3 OMaCHEM-
IIMX BHJIOB 3HEPTHMH, T. €. OH 3HAET, KaK €ro NPOH3BONHUTHL H
UCTIONB30BaTh; OXHAKO €CIM OHA BBLIXOAHT HM3-NOJ KOHTPONS
YeJIOBEKA, OH HE B COCTOSIHHH OCTAHOBHMThH €€, YTO NPHBOJHUT K
Tparenuy.

Iymaro, yTo 06 06GNyYEeHHAX, BHI3BAHHBIX aTOMHBIMH YCTa-
HOBKAaMH, HaMHCaHO JOBOJILHO. [JOCTaTOYHO XOTSIOBI BCIOMHUTD
YepHoOGbIIb. DTa Tparefinsd OYeHb HATJISAHO NOKA3kIBAET OMAac-
HOCTb HCHOJNB30BaHUA 3TOTO BHAA 3HEPIUH.

KpoMme BBINICONHCAHHBIX TaK Ha3bIBAEMBIX «SIBHBIX» SIEP-
HBIX YCTAHOBOK, CYIIECTBYIOT ApYTrHe MEHee W3BECTHbIE WIH
BOOGIIE HEW3BECTHBIE S[CPHBIE COOPYXKEHHS — OTHENbHbIE
ammapaTbl, o6opynoBanusi u ycrpoiictBa. OHH Takke MOrYT
BpeMsi OT BPEMEHH «3arpsA3HSATb» OKPYXAIOMIYIO Cpefy, B TO
BpeMs KaK MBI He 6yieM HMETh 06 3TOM HH MaJIei1lero npeacra-
BieHusi. 1, HakoHel], OHUM M3 CaMbIX ONAaCHBIX 3arpsA3HUTENEH
SIBNISIIOTCS siiepHbIE OTXOAbl. Pa3nuuHble TaiiHble omepaunum c
HMMM BECbMa YacThl, 3a4aCTYIO HX HaXOAAT B TOM MeCTE, KOTO-
poe paHee CYMTAJIOCh 3KOJOTHYECKH YHCTHIM.

Bce rosopurcs s TOro, 4ro6bl Gyqymuil CHEMUATIHCT 1O
6HONMOKALMH 0653aTENLHO 3HAN: B KaXKIOM OTHAEJILHOM Cliydae,
[axe BO BpeMs CaMOro 6aHaJIbHOTO HCCIIEOBaHHS, MPOBEPKY Ha
3TH BHABI N3NYy4YeHHs cliefyeT obs3aTensHo npoBectd. Huxorpa
HEU3BECTHO, OTKY[a IPO3HT ONACHOCTb.

IMPOYHE BUAbI OTPUIIATEIBHBIX U3TYYEHUN

Ins 6onee moagpoGHOro O3HAKOMIIEHHS CO BCEBO3MOXXHBIMH
BpPENHBIMH H3NTyYCHHUSIMH, KOTOpPbIE Mbl TOJBKO NIEPEYHCIISAEM B
3TOM KHHTe, PEKOMEHAYIO IMPOYMTATh YXKE YNOMSHYTYIO KHHTY
XKaka Jla Maiie. IlepeunciieHHe NpOYMX BPEAHBIX H3Ny4YECHHMH
aeTC TOJIBKO JJII TOrO, YTOOBI CIEHHMAJIMCT IO GHOJIOKAIUH
ydeJs1 Bce BO3MOXHOCTH.

CaMyl0 pacnpoOCTpaHEHHYIO TpYNIly NPEACTaBIAIOT COOOH
3nanus (B 0COGEHHOCTH XWble OGBHEKTHI) M COOPYXKEHMs A



pa3MerieHns ckoTa. 37ech OCOGEHHO cnefyeT OOpaTHTh BHAMA-
HMe Ha opMy 30aHWMs, KOTOpas MOXeT caMa no ceGe ObITh
HCTOYHHKOM BpPEAHOIrO M3NYYEHHS, HA CTPYKTYPY MaTEpHAJOB,
€aMO MECTO, Ha YHCJIO Pa3jIM4YHbIX CETEH M T. A.

K rpymme BO3MOXHBIX HCTOYHHKOB BpPEJHOTO H3JTy4EHHS
MOTYT OTHOCHTBCS M NEPENBHXXHBIE NPENMETHI: Mebesb, Kap-
THHBI, CTaTyH, rpacduKy, NPEAMETHI ONEXKIbI H T. II., CIEAOBA-
TENBHO, BO BpeMs NPOBEACHUA OHOJIOKAaLUM CleAyeT oOpaTHTh
BHHMAaHHE H Ha HHX.

K oTaenpHoit rpynme HCTOYHMKOB BpPEAHOTO H3Ny4YEHHS
OTHOCSATCS TaK Ha3bIBacMble «abCTPaKTHbIE BpeOHbIE BOJHBI»,
KOTOphIC HE BOILIH B BbIIICONMMCaHHble rpymmsel. Jns 3Toit
TpyIIbl XapakTEPHBIMHM SBISIOTCS CBOE€OOpa3Hasi TaWHCTBEH-
HOCTb, OIUIYILICHHE 4YEro-TO HERoOGpOro M BPEAHOro, CIENOBa-
TEIBHO, BO BPEMS HCCICIOBaHUs HYXKHO y4YeCThb H TaKylO BO3-
MOXHOCTb.

ITpoBepKy Ha Tako¥ BMJ M3JIY4YEHUH ClefyeT NPOBECTH H3-
3a BO3MOXXHOCTH HAJIMYUSI YEPHOH MaruM, NpOKISATHS, Crias3a H
T. A., Mbl HUKOTla HE NOJIXKHBI 3a0bIBaTh, YTO Ha CBETE Cylle-
CTBYET OYE€Hb MHOTO CTPaHHBIX M HEMOHSTHHIX HaM SIBJICHHH.

B xoHUE ynOMsIHEM elle OfMH BUA H3NIY4YEHHS — «H3lyde-
Hus opMel». OHO CBSI3aHO HCKIIOYHTENLHO C (DOPMOH H
6yneT MOAPOGHEE ONMMUCAHO B aJILHEMIIEM TeKCTe (PagHOHMKA).

OIIPEJEJIEHHME BUJIA H CAIbl U3TYYEHUA

IIpn ompeneneHHH BHAa H3NYYEHUs HANO TpeXJe BCETO
OTHEJIMTh BPEAHbIE OT NOJIE3HBIX. 3aTEM NPOU3BOAUTCS pasfe-
JIeHME BpeJHbIX H3Ny4eHH#H no rpymmaMm. B mociepHioro oue-
PeRb IPOBOAMTCS ONpeAesIEeHHE CHIIbI KaXKAOro BPEXHOIO H3IY-
YeHHS.

OTOT BHJ MCCIENOBaHHA TaKXe MOXHO IPOBOXHTH HABYMS
METOJlaMH: IICMXMYeCKOW OpHeHTauueil (IpHKa3oM) H Hemoc-
PEACTBEHHO Ha MECTHOCTH.

Ha ocHOBaHHM CBOEro HCKYCCTBa MOTY IIOCOBETOBATh
UCHONB30BaTh 06a MpHeMa — CHavajla NCHXHYecKas OpHEHTa-
1M, 3aTEM IPOBEPKA HA MECTHOCTH.

Ilcuxuyeckasi OPHEHTALHS UMEET PN 3HaYUTENbHBIX NpEeH-
MYUIECTB, CaMbIM 3HAYMTENILHBIM M3 KOTOPbIX SIBJISIETCS HAJH-
YHe NMNCBMEHHOTO CBHETENLCTBA O NMPOBENECHHOM HCHBITAHHH:
YepTeX CO BCEMH HEOGXOAMMBIMH NaHHbIMH. FIMeHHO mo aTo#
NpUYMHE AAHHBIA METOJ HCCIENOBaHUA TpebyeT ocoGoi Tmia-
TEIBHOCTH H OTBETCTBEHHOCTH, KaXAbIA NMONYJEHHbIA pe3yib-
TaT B JAJILHEHAIIEM MOXET ObITh HEOMHOKPATHO NPOBEPEH.

s npoBefeHHs MBICAEHHON (NCHXHUYECKOH) GHONOKALMH



HEOOXOMMO NPEX/E BCETO HMETh IUTaHbI MECTHOCTH B COOTBET-
CTByIOIlEeM Macuitabe:

— TpH GHONOKAIMH NOJN3EMHBIX PECYpPCOB NPERNIOYTHTENEH
Macmtab or 1:500 mo maxcumym 1:5000.

— Tpd GHONIOKALHMH XHJIBIX NOMEIEHIH HIH paboyux KOM-
HaT NPEANOYTHTENLHO HCIOJIb3OBAaTh CXEMbl 3TaXeH B Macll-
ta6e 1:50 wm 1:100.

IToMuMo 3TOrO, HEOOGXOAMMO OOECIEYHTH HEATPAIBHOCTH
pabouero MecTa (OTCYTCTBHE BPEAHBIX BO3JECHCTBHI HA HETO).
Crona MOXHO OTHECTH HEHTpaNbHbIH paGounil cTol (Yaie BCero
[EPEBSHHBIH) H 3aHATH MOJIOXKEHHE, COBIANAIOIEE C TeOMarHe-
THYECKHM HanpaBJIEHHEM CeBep—IOr (JIMI[0 —3aThUIOK).

H3roToBieHue TaKMX MBICJICHHbIX KapT WIH CHAMKOB H3006-
paxkeHo Ha NpHMepe, H300pakeHHOM Ha pHc. 34.

IIponenypa M3roToBNEHNs NMOAOGHOTO MBICJIIEHHOTO CHHUMKA
clegyromas:

Ha nnan B cooTBeTcTBYIONIEM Macuitabe 1:50 BHavasie HaHO-
CATCA HANpaBJICHHS MON3EMHBIX BOAHBLIX TeueHHH. ITOHCK 3THX
Te4YeHHUH ONUCaH B IN1aBe 3aTeM HaXOnUM JIEBBIE U TpaBble
YIJIOBBIE CHTHAJIBI (NIOT YIJIOM 45 , IpHYEM HINEM TONBKO T€, Ybs
cuna npesocxogut 10%).

ITocne 3Toro mMpoBOAMTCSA NMPOBEPKA, UMEIOTCH JIM NOJ 3[a-
HHMEM CTOSYHME TIOA3EMHBIE 3aKpbIThle pacIlieNHHbl, He(Th, ra3,
MHHEpaJIbl, pyAbl H HEKOTOpPbIE aGCTPAKTHBIE BHABI H3JYYEHHH
(crapsle Kiag6unia WiId T.1I.).

KocMmudeckue H3mydeHusi, T.€. OTACIbHBIE Y3IIbI, HAHOCATCS
TONBKO B TOM cCly4ae, ecliM uX cwia mpessimaer 10%. s
NOROGHBIX HCCeNoBaHUH ABTOP XOTell 6bI peKOMEHAOBATH COb-
CTBEHHOE HMCKYCCTBO, COCTOsIIEE B CIEAYIOMIEM: Halo IPOBECTH
TICHXMYECKYIO OPHEHTALMIO C MASSTHAKOM HaJ{ KaXK[[bIM I'IaBHBIM
curaanoM. I1pu 3ToM Hano MBICTIEHHO 3aAaBaTh IPHKa3 TOJILKO O
HAJIAYHM KOCMHMYECKOro yria. JJaHHOe IpoBefeHHE MasiTHUKa
HaJl KapToH Halo MPOBECTH TPM pa3a, a HMEHHO: NEPBLIA pa3 ¢
opHeHTalHel Ha y3nbl XapTMaHa, BTOpoii pa3 — Ha y3nsl Kropu
U TPETHH pa3 — C OPHEHTAlMEH Ha COBMEIleHHbIE y3nbl. ITono6-
HbIM METOZIOM MBI TIOJIy4Ya€M OPHEHTUPbI PACHOJIOXKEHHSA CaMOH
CETKH, NIPH 3TOM HaM H3BECTHO HANpaBJICHUE KaXAOH M3 HMX.
ORHOBPEMEHHO MBI ONIPEAEIIHIIH Y3JIbI MAKCHMAJIEHON HHTEHCHB-
HOCTH, TaK KakK Y3/bl, PaCNOJIOXKEHHbIE Ha TNIaBHbIX H YIJIOBBIX
CHTHAJIaX, YBEIHUMBAIOT CHJIy M3JyYEHHS U SIBJIAIOTCA Haubonee
ONacCHbIMH TOYKaMH.

ITocne 3TOro MOXHO NMOMNBITATHCS ONPENEIUTh TEXHUYECKHE
H3JIYYEHHs: 3JIEKTPHYECKOro (HampuMmep, pos3eTKa), 3JIEKTPOH-
Horo (papap) u spepHoro. CloBO «IONBITKa» CHELHAILHO yNo-
TPEOIIETCA IO OTHOMIEHHIO K 3TOH IpyNie H3NYy4YeHHH, TaK KaKk
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6GHONIOKAIMSA 3THX HM3NY4CHMH sBIsAeTCA Hauboliee HaneXHOM,
€ClIi OHa NIPOBENICHA HEMOCPEACTBEHHO HA MECTHOCTH. bHonoka-
LMIO BCEX NPEABLITYLIMX BANOB M3JIYYEHHI JIy4llle BCEro MPOBO-
AUTH NPA TIOMOILHM MBICICHHOTO NMPHKa3a, TaK KaK B 3TOM Clly4yae
MOMEXH TIPAKTHYECKH OTCYTCTBYIOT, a NpH OMOJIOKALMH 3THX
rpynn M3Jy4€HUHA Ha MECTHOCTH CYLIECTBYET BO3MOXHOCTb HX
TOSIBJICHHA.

ITocne cocTaBneHHs MBICIEHHOTO CHHMKA WM KapThl HEOO-
XOJHMMO BbIEXaTh Ha MECTHOCTh H IIPOBECTH NPOBEPKY BCEX MOJY-
YeHHBIX Pe3yJIbTaTOB C BHECEHHEM KOppeKTHpoBOK. [Tocnennss
cTagus 3aKJII0YAETCH B MPOBEPKE MPOYUX IPYMI BPEAHBIX M3ITY-
YeHWil: MpOBEpKa H3NYYEHHH, KOTOpble [AIOT CaMH 3[aHHA
(dbopMa m CTPYKTypa), H3Ny4YEHHS IPEAMETOB, BBIABIECHHE ADY-
TMX HM3IyYEeHHHd, KOTOpble IIOCTYNAIOT M3 HEM3BECTHBIX HaM
HCTOYHHUKOB, W, HAKOHEll, BHISBJIEHHE BO3MOXHBIX KOMOHHALIHI
HJIM COYETaHUH pa3IMYHbIX BPENHDBIX BOJIH U3 HECKOJIBKUX HCTOY-
HUKOB. OJTy IIPOBEPKY Hajgo IIPOBOAHTb B 0053aTENbLHOM
nopsiike, TaK Kak OYeHb YacCTO NMpH BhI€3[le HA MECTHOCTb MBI
NoJIy4aeM OYeHb MHTepecHble pe3dynbTartsl. Ilocie Bcero aroro
PEKOMEH/YIO 3afaTh BONIPOC O MAaKCHMMAJIbHOH BPENHOCTH HM3JYy-
YyeHUs B esIoM 31anun. Ecnu nonyyeHHast BeJIMYMHA PEBLINIAET
pe3yJIbTaThi, HAHECEHHbIE HA KapTYy, HaJO HCKATh €ile KaKOH-TO
HCTOYHHK BPEJHOrO M3JIydyeHMs, 00sA3aTeNIbHO HAEHTH(DHIMPO-
BaTh €r0 U M3MEPHUTH MOIIHOCTh U3JTyYEHUs.

B camoM KOHIle HEO6XOOUMO BHECTH BCE NONPAaBKH B MbIC-
JIEHHO COCTaBJIEHHYIO KapTy, NONOJHHUTh U NPHBECTH €€ B Hafle-
xamuii Bug (cM. puc. 34).

Kapra 06s13aTesbHO HOMXKHA COAEPXKaTh Bce 0003HAYECHHUS B
pacuagpoBkoii. KapTy (CHAIMOK) Hy>XHO 3aBEPHTb MOAIMCHIO H
IIOCTaBHTh MAaTy MW3rOTOBJIEHWSA. JlaTa H3TOTOBJNEHUS OYEHb
BaXHa C TOYKH 3peHHs GYAYLIMX BO3MOXHbIX U3MEHEHHI, KOTO-
pble MOTYT NOSIBATBCS M3-32 Pa3MYHbIX AedOpMaLuii, H3MEHe-
HHA B CaMOM 3J1aHHM WIH IPH NEePECTaHOBKE NPEIMETOB.

TIOMCK 3ACBINIAHHBIX 3JAHHUM H OFBEKTOB

JaHHBIA BUJ MCCIENOBAaHUH SBJISAETCH BECbMa MHTEPECHBIM,
0COOEHHO NI 3HTY3MaCTOB OMONIOKALMM. DTh HCCIEHOBAHHUA
OYeHb OGIIMPHBI, AJIMTENbHBI 10 BPEMEHHN H Yallle BCETO Majio
omnayrBaeMbl. [lofoOHBIA BHJ HccleqoBaHHA TpebyeT GoJb-
IIIOTO ONbITa B 06J1aCTH OHOJIOKALMH, CONMMAHBIX 3HaHUI HCTOPHH
Pa3sBHTHs! [UBHJIM3AIMH, ONPENEICHHBIX 3HAHUI U3 0671aCTH Teo-
6GHONIOrNM, 3HAaHHE [JOBEICHUS PA3JIMYHbIX BHUJIOB MasiTHHKOB IO
OTHOLIEHHIO K CaMbIM pa3HOO0pa3HbIM MaTepraiaM. Bce Bhllle-
nepeynclIeHHble HHGPOPMAMH MOXHO NOJYYHTb M3 COOTBET-



CTBYIOHLICH JIMTEPaTypbl 1 METOAOM NPOBEJEHHS IKCIIEPUMEHTOB
C H3BECTHBIMM M HEH3BECTHBIMH NpPUMEPaMH.

ITouck 3achIaHHBIX 30aHHH U 06’ LEKTOB OCIOXKHIETCS HaJIU-
YHEM MHOTOYHCIIEHHBIX H Pa3HOOOpa3HbIX HCTOYHHKOB H3INyYe-
HHMHA, HAYMHAsl C TEOJIOTMYECKMX M HM3JIYYECHHH pa3/IMYHbIX MaTe-
pHajoB, BIUIOTh A0 a0CTPAKTHbIX BUIOB H3JIYYEHHI.

Bce 3achimaHHble OOBEKTHI CTPOMIHCL B pa3jiH¥HbIE
MepHOAbl, AMANA30H KOTOPBIX MOXKET ObITb OT HECKOJBKHX
NECATKOB 0 HECKONBKHX THICAY JIET. DTO O6CTOATENLCTBO CAMO
1o ce6Ge BbI3bIBAET pa3HOOOpa3ue H3MYyYEHUH, KOTOPOe OO BIACHS-
€TCA HaKOIUIEHHOW NamsTblO, T.€. PETrHCTpPAauHell MpOIIENLIMX
HCTOpHYECKUX COOBITHI U T.A.

Bo Bpems crpourenbcTBa CaMuX OOGBLEKTOB NPOHCXONUT
HapylleHUe FOMOTEHHOCTH NOYBBI, YTO BhI3bIBAET MOHU3HUPYIO-
1iee H3JIy4YEeHUE H CIIYXUT HHAMKATOPOM [JIi HAHECEHUS! TPaHHUL
BO BpeMs IIOMCKA.

KpoMe BblllenepeyucneHHbIX MOKa3aTejiei, B NMOAOOHBIX
06 bEKTaX YacTO BCTPEYAIOTCSA MPEAMETHI U3 pa3lIUYHbIX MaTe-
pHUaloB, M3rOTOBJICHHBIX PYKOH 4YEJOBEKa, KOTOpPBIE TAaKXe
JAAIOT pa3nuyHbie BUABI H3nyyeHul. M3 Taknx o6 beKTOB B Kaye-
CTBE CIJIEIOB JPOLLIBIX YEJOBEYECKUX KU3HEN BBIXONAT pa3nHdy-
Hble aGCTPaKTHbIE UINYYEHUS, KOTOPbIE TAKXKE MOT'YT UCIONb30-
BaThCsl B KAYECTBE MHAWKATOPOB BO BpPeMs IOUCKA.

M3 BblLIENEpEYNCIEHHOTO BHAHO, YTO 1JISI HAXOXACHHA
3aChIMaHHbIX 06'EKTOB HEOOXOONUMO NPOBECTU HCCAEAOBAHHUE 110
BceM OOJIacTsM.

CaMo HuccllefoBaHUE TaK>Ke MOXKHO NPOBOAUTH MbBICIEHHO H
Ha MecTHocTH. [IpakTHyeckH BO BCeX Clyyasx NonoGHbIE Uccie-
IOBaHUs MPOBORSATCSH MBICJIEHHBIM NYTEM, a 3aTEM NPOBOAUTCS
MpoBepKa Ha MECTHOCTU. MEBICIIEHHOE HCCIEeNOBaHHE BEAETCH C
MOMOLIBIO NPSIMOTO BONPOCa U KOOPAHHATHOTO ITOMCKA Ha KapTe
COOTBETCTBYIOIEro Macitaba HCCIEAYEMOro paioHa.

MNONCK NOA3EMHBIX PECYPCOB
(yrosip, Hed)Th, MHHEPAJBI B PYAbI)

HekoTopble BUObI MHUHEPAJIOB, PYA M YIJIEH pacnojararoTcs
Ha CpaBHUTENbHO HEOGONBINUX [Ny6GHHaX. BONbIUMHCTBO U3 HHX,
OJHAKO. 3aJIeraloT Ha 60Jb1IO0H ITyOHHE U KO HECKOIbKHX ThICAY
METpPOB. JTOT (PaKT SBISAETCS OTPAHUYMBAIOLUHM i HEKOTO-
PbIX CHNEHUATHCTOB MO GHONOKALMH, TaK KaK BO3MOXHOCTb
UCCIIEROBAaHUS Ha GOJIBIIMX MNyOMHAX 3aBUCHUT OT YYBCTBHUTEIb-
HOCTH 0cO0bl, nmpoBopnsuei 6uomokauu. C yBeIMYEHHEM TITy-
OMHBI YMEHbBIIAETCS YHCIO CHEUMATHCTOB, KOTOpBIE MOFYT
YCIIELIHO NPOBOAUTb YKA3aHHOE HMCCIIENOBAaHHUE.



IaHHOE 0OCTOSATENLCTBO HE NOMKHO Pa304apoBbIBATh HaUH-
HAIOLMX, TaK KaK 3Ta YYBCTBHTENIBHOCTH (TaK X€ KaK, 4 B
APYrux oGnacTsax) MOXKET GBITh YCOBEPIIEHCTBOBaHA 0 ompefe-
JICHHOH TIpaHulbl, T.€. A0 BO3MOXHOIO MaKCHMyMa [aHHOW
oco6bl. Tak, HanpHEMep, KaXAblil MOXET Hay4dHTbCSl MIPE Ha
onpenesieHHOM MHCTPYMEHTE, OJHAKO TOJBKO O4YeHb HEMHOTHE
CTAHOBATCS BUPTYO3aMH. JTOT NPHHIMII COXPAHAETCA U B APYTHX
o61acTsx, a ClIeoBaTEeNBHO, M B OHonokaunu. [losTtoMy cienyer
3HaTh CBOM BO3MOXHOCTH # HECHCTBOBATb B COOTBETCTBUM C
HUMH.

IIns Hambosiee NMPOCTOrO OMNpEAEICHUs KaK CBOMX MOMCH-
TanbHBIX CHOCOOHOCTEN, TaK U IJI1 HOCTOSHHOTO KOHTPOJIS
NMOBLIIIEHHS YYBCTBUTEJNILHOCTH MOXHO HCHOJb30BaTh [Aua-
rpaMMmy, H306pakeHHYIO Ha pHc. 35.

Ha pucyHke BUAHO, 9TO gHarpamma pasjeieHa Ha 12 onuHa-
KOBBIX TIOJIEH, KOTOPbIE HE ABNAIOTCA TOUHBIM Ir€OMETPHYECKUM
1u306pakeHNeM MMEIOIMXCs BEJIMYMH, OTHAKO OHH al0T TOYHOE
MBICJIEHHOE TOKa3aHWe TriyOuHBI, A0 KOTOpPOH MAaHHOE JIHLO
MOXeT MPOBOAHTD JOCTOBEPHOE MccienoBaHne. [enenue Ha 12
nojier He sBisieTcd O6A3aTENbHBIM NMPABIWJIOM. TaK KAaK AMa-
rpaMma MoXeT ObITb pa3fielieHa H ApYrHM 06pa3oM (Hampumep,
Ha 10 moneil) unu Ha MOObIe Apyrue BeauunHbl. Takoe neneHue
GepeTcs AN HArNSAHOTO M300pakKeHHs! PEalibHbIX BO3MOXHO-
cTedl Kaxmoro crneuuanucra no Gumonmoxkamuu. Tak, Hanmpumep,
3aTemHenHoe none ot 0 go 30 M npencrasnsieT co60i MUHUMYM,
CJIEfOBATENILHO, B JAHHOM ClIy4dae He clefyeT 6paThCs 3a cepbes-
Hble uccienoBanud. IlepBoe 3atemueHnoe noje ot 4000 — 5000
MeTpoB (PaKTHUYECKH NPEACTaBIsieT COO0H BENMYHHY, KOTOpas
HE MOXET MCIIOJIb30BaTbhCs, TAK KaK A0 HACTOSILEro BPEMEHH HU
O[HO XHBOE CYIIECTBO HE MOTJIO BECTH GHOJOKAIMIO Ha TIiy-
6uny, npesbimaromyio 4000 MeTpoB.

Tak'kak 06a 3aTEMHEHHBIX TIOJI Ha AMarpaMme 35 He MOTyT
6bITH HCIIONB30BAaHbI, MOXKHO COCTaBUTb M MCNOJBL30BaTh OHa-
rpamMmy, H306pakeHHYI0 Ha puc. 36. OgHako ans 6onee Jerkon
OLIEHKM BO3MOXHOCTEW CHELMAIMCTa U MPOYTEHHS] TPAHMYHBIX
XapaKTEPUCTHK PEKOMEHAYIO MONb30BAThCS AMArpPaMMOIf, H3006-
paxeHHO# Ha puc. 35.

Kpome nuarpamMm, n3oGpaxeHHBIX Ha puc. 35 u 36, cyue-
CTBYET elie ! Psfi AMarpamMM Kpyrioi (popmbl, B KOTOPBIX OTEH-
LMaJbl HaXOMATCS B [OHANa3OHE OT CaMbIX MalbIX HO CaMbIX
BBICOKHMX, HJIM JPYTHE OUArpaMMbl, KOTOpbIE COCTABJISIIOTCS IO
NPUHLUMAIY GHOJIOKAUHMOHHBIX LBETOB. O GHONOKALHOHHBIX LBE-
Tax HM3BECTHO OYEHb MaJO, H OHM AOCOJNIIOTHO HE CBA3aHbI C
06b1yHbIMU BeTaMH. OO'BSICHEHHE 3THX LIBETOB 3aBeJIO ObI Hac
CIIMILIKOM AaJIeKO, MO3TOMY HJIS TOYHOIO onpepeneHus Bammx
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BO3MOXHOCTEH JIy4llle BCEr0 BOCMOJB30BAaTLCS NHATPAMMOM C
pucyHka 35.

IIpouecc 6HOIOKANMH B AAHHOK 06J1aCTH HAECHTHYEH DYTHM
onucaHueM paHee. OHAKO CleAyeT HMETh B BHAY, YTO MCCIERO-
BaHHE JOJIKHO TPOBOAMTHCH AN KaXKAOTO BHfia pyAbl, MHHE-
pana, yrias, HepTH U T.N. Oco6oe BHHMAHHE CIEAYET YACIHTDb
OIpeneIeHUIO IPAHHUL] MECTOPOXKACHHSA,, TOJILIMHE CIIOEB B TPaHH-
[ax MECTOPOXACHHSA. DTO NMOMOXKET MOJYYMTh JOCTOBEPHBIE
pe3yabTaThl 06 06beMe MecTopoxXieHus. IlepBeie uccnenoa-
HHSI HYXHO NPOBOAHTH MBICJICHHO IO KapTaM COOTBETCTBYIO-
[ero Macurada ¢ mocjieayroluM NePEeHECEHHEM HCCIIENOBaHU
Ha MECTHOCTb.

Xouy HaMOMHHATH, YTO KaX/blil CHELUANNCT O 6HONOKaLUH
A0 Hayaja IOMCKa TOA3EMHBIX PECYPCOB NOJIKEH MPOBEPHTH
CBOHM CNIOCOGHOCTH B 06G/1acTH NMPOBENECHUS IITYGHHHBIX HCCIIENO-
BaHMIA.

MOHUCK INMNPONMABHNIMX JIUII H ITPEJIMETOB

Tlpu 3THX HCCIENOBAHHAX, KOTOpbIE MPOBOAATCS HCKIIOYH-
TENBHO ¢ MOMOIIBI0 MBICIEHHOTO NPHKa3a, HEOGXOMUMO MMETh
reorpaduyeckie KapThl COOTBETCTBYIOIHMX pa3MepoB. [l nep-
BOT'O OOILIETO UCCIIENOBAHMUS HAal0 HMETh OOIIYIO KapTy MHpa HJIH
XOTs ObI AHATPAMMY C 0603HaYE€HHAMH KOHTHHEHTOB. [l fajis-
Heied paboThl HCMONB3YEeTCH KapTa ONpPEAeNICHHOTO KOHTH-
HEHTa, Kapra 1'OCyJapcTBa M, HaKOHel, KapTa TOpoja WIH
OTAENBHOTO paiioHa ropona.

[Insa momcka NpONaBIIMX JIMI TaKXe HEOOXORMMO HMETh
KaKoii-TH60 TpenMeET, KOTOPbIA faHHas ocoba MMena B pyKax
HJIM HOCWIA M T.I. DTO MOXeT ObITh (pororpacus, 4acTs npep-
METa OFEX[bl WM APYrod NpEeAMET, KOTOPBIH HCIOIb30BAJICS
AaHHOH OCO0OH.

[1ns1 moxcka nponaslIkX Bewiel (NIpeaMeToB) TakkKe Heo6Xo-
IMMO UMeTh Nu00 doTorpacduio, TG0 OTAEIBHYIO YacTh ITOTO
npegMeTa.

ITpu OTCYTCTBHHM 3THX BCIIOMOTATENBHBIX CPEACTB OILITHBII
CMEUAJICT MOXKET C TOMOIIBI0 MBICICHHOH OPHEHTHPOBKH
nonpo6oBaTh MPOBECTH HcCIeROBaHHEe. KOHEYHO, B 3TOM Cilyyae
HCCIIEOBAHNE MOXET HE JaTh NOCTOBEPHBIX Pe3ylbTaTOB.

CaMo HccneqoBaHUE IIPOBOANTCS paHee ONMHCAHHBIMH METO-
HaMH, METOOM AMAroHajIei MJIH NMPSAMOH OPHEHTALHUEH.

Y4uThIBasi HMCKIIOYHTEIBHYI0 TOHKOCTh 3HEPreTHYECKHX
KaHaJlOB, KOTOpbIe CBSA3LIBAIOT MCCIENOBATENSA C MNponaBlleH
0c000#1 UM NPEMETOM, TIOACK CIIEAYET MPOBECTH B IBE CTAJHH C
NpOMEXYTKOM B 7 IHEH.



NMPOBEJEHME BUOJIOKAIIMOHHOW KATErOPMHA
(ONPEJNEJIEHHME CWIbI BbIABIEHUA)

Opuoit M3 Haubolee $APKO BbIPaXKEHHBIX OCOGEHHOCTEH
4eJI0OBEYECKOTO pORa SBJISAETCA TIE€HETHYECKas Hacle[CTBEH-
HocTb. IIpakTHueckH Bce HaCIENCTBEHHbIE OCOGEHHOCTH SBIIS-
IOTCSA Pe3y/lbTaTOM KOMOGHHHPOBAHHS HACNENCTBEHHBIX OCOOEH-
HocTe# o6oux popuTenei.

C TOYKHM 3peHHS 3KCTPacEeHCOPHbIX M OMONOKALMOHHbIX
CMOCOOHOCTEH, CNefyeT 3aMEeTHTh, 4YTO OHH NEPENAIOTCs
TOJILKO OT OJHOTO PORHTENsS, NPHYEM B HEU3IMEHHOM OObeMe.
Ora HaclefacTBeHHasi OCOOEHHOCTb SBJIAETCS NOTEHIHAILHO
3aJIO)KEHHOM M OCTaeTcs B HAdaJbHOH CTaguM, €ClIH ee He
OTKpoIoT. TpeHHpOBKOH U YMOpHOH paGoTOH MOXHO pa3BHThb
CBOH CMOCOOHOCTH A0 MaKCHMYyMa, KOTOPbIHA OIIpefielIeH IeHe-
THYECKMM IIOTEHLIHAJIOM. B HCKIIOYHTENRHBIX Cly4yasX HEKO-
TOpbIE OCOObI C POXAEHHsSI MPHOOPETAIOT MaKCHMAJbHBIE CIIO-
cob6HOCTH GHOJIOKAITHH M 3KCTPACEHCOPHKH

Takxxe cnemyeT OTMETHTh, 4YTO Kaxkjas ocoba obnapaer
ONIPERCJIEHHBIM MHMHHMYMOM 3THX CIOCOOHOCTEH, OJHAKO OHH
MOryT ObITb HEOCTaTOYHBIMHM [N  NpodecCHOHANbHON
paboTsl B faHHO#H 0o6nacTH.

Onpenenenne 3THX CNOCOGHOCTE# BO BCEM MHpE MPOBO-
OUTCA CaMbIMM pa3iIN4YHbIMH crnocobaMH M He OTpaxaeT
peasibHBIX BO3MOXHOCTEH dYelOoBeKa B 00JacTH 3KCTpaceHCo-
pHkH u Ouonokamud. Kpome TOro, 3tTu MeTofsl SIBISIOTCH
BECbMa JAOPOTOCTOSIIUMMH M CIOXHBIMH, TaK Kak TpebyloT
MPOBEACHHS Pa3JMYHbIX H3MEPEHHIl M IPHCYTCTBHSA HUCIBITYE-
MO# 0coOBbI.

JInst cBeeHUA BCEX 3THX CIOXHOCTEN K MHUHAMYMY MOXKHO
BBECTH B NIPAaKTHKY OINpefelieHHe JaHHbIX CMOCOOHOCTEH MbIC-
JICHHBIM NyTeM. B 3TOM ciy4ae KaHOUAAQT MOXKET NPHCYTCTBO-
BaTh NpH ONpeNENIeHWH, MOXeT ObITh mpencTaBieH dororpa-
¢ueit nu paxe MyTeMm BH3yaNH3alMH.

H3mepeHre MpOBOAUTCS C MOMOILUBLI0 MASTHHKA U NpPOIEHT-
Hoi muarpamMMebl. Ilpu 3TOM criepyeT HCXONUTb M3 INpPENMNoJIO-
KEHUsI, YTO BEpXHAA TpaHULUA CIOCOOHOCTEH COCTaBIAET
100% . CooTBETCTBEHHO BCE NPOYHE NOKA3aTeM HaXOAATCH B
puanasose ot 0 go 100%.

Bce u3MmepeHusi, MpOBOAMBLIMECH O HACTOSILETO BPEMEHH
3THM METOJIOM, MOKa3bIBalOT, YTO Ha 3eMile He CyIIECTBYET
HH OffHO XuBoe cyuiecTBo co 100% cnocobHocTsiMu. MIMeeTcs
HeGOJIbIIOE YHUCIO JIIOAEH C HMCKIIOYHTENBHO OOJBLUIMMH CIIO-
COGHOCTSIMH, OJHAKO MX IpaHMua ToXe He npesbimiaer 100%.
STHU IO MOT'YT CUYUTATHCS S3KCTPACEHCAMH.



Ha OCHOBaHMH BBIIIEH3NIOXKEHHOIO BBIAEIHTh CIEQYIOILHE
KaTerOpuH:

100—95%  akcTpa-KaTeropus

95—90%  cynep »

90—-85% I »
85—-80% 1I »
80—-70% I »
70—60% IV »
60—50% V »
50—40% VI »
40-30% VII »

HUXE 30% — TPYIIIIA JIIOOEV, HEITPUTOOHASA 1A
JAHHOI'O POJA NEATEJIBHOCTU.
JanHast kinaccupUKaUUA SBJIsETCS OPHEHTHPOBOYHOM. ['pa-
HHMLBI MEX]Y PA3JINYHbIMH KaTETOPHUAMH MOTYT H3MEHATHCS, HO
TONBKO Ha OCHOBAHHH NOAPOOHO NMPOBENEHHOTO MCCIIENOBaHHU,
Tak KakK JaHHasl CHCTeMa H3MepeHH M caMa Kiaccupuramus
3alMIeHbl aBTOPCKUM IPaBOM.

MUJIIOBOME MATEUH — 31-ro roma POXIEHUsI, UHXEHEP
3JIEKTPOHMKHM Ha NEHCHH, 3aHMMaeTcsd OuMonoKauuen u 6MosHep-
rorepanueit B Te4eHue gecary net. [Ipomen kypc 6nosHeprore-
paneBTHKH AoKTOopa 3aHaTe, Kypc AoKTopa XapTMaHa no 6uomno-
Kalli¥ ¥ HECKOJIbKO KypcoB mokTopa Hukons: Bupesa. 3akoH-
YHJI IepBYIO cTyneHb Pycckoit mkone! nenurenei B r. benrpape.

IMpakTHyeckoit OHONOKaLME!N ONpefeNsieT MecTa NJsA PbIThA
KOJIOALIEB C MUTLEBON M NPOMBIIUIEHHON MHHEpAJIbLHOH BONOM,
yCTaHaBIMBAaEeT HAJIMYHE TeONaTONOrHUYECKUX 30H B KBAPTHpAX H
Gonee mmpokux obnacrsix. JleduT 6HO3Hepruedl NpH NMOMOLIH
KOHTAKTHOIo ¥ G6ECKOHTaKTHOrO Maccaxa Ha pacCTOSIHHH, Telle-
¢oHOM MM Yepe3 KakoH-1mb0 npemMeT mwin doTtorpaduio.

KpoMme paHHOro y4e6HHKa, 3aHUMAETCs M APYTHMH BHTAMH H37a-
HH. Ocob6y10 posb B €ro KU3HENEeSITENbHOCTH 3aHMMAET pealli-
3aius NpOTPaMMbl, HaNpaBJIeHHON Ha NMpU3HaHHE GHONIOKALHH U
6Ho9HepreTHKM B HayyHO! M NPOMBILILIEHHOH cdepe.



Tunorpadus «Hseectuit» Tupax 3000 ak3 3ak. 2896.

Hayuublit pegakTop — npodeccop, TOKTOp Mefu-
LMHBI, TICHXHATP, BEQyLUMii GHOIHEproTepanesT
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