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B nybOmukanum moj HazBaHHEM: «MBICIIb KaK CIOCOO HEMOCPEJACTBEHHOTO
MPOU3BOJICTBA MaTepUAIbHBIX BeIIei», (aHHOTALMS JOKJIa/la Ha MEXKIYHAPOIHYIO
Hay4HYIO0 KOH(EpEHIMI0), ee aBTOphl JOKTOp (u3. Mar. Hayk A.B. 3omorapeB u
HO.B. 3omorapeB oOpamiaioT cBO€ BHUMaHHWE Ha TEPCIEKTUBHYIO BaKHOCTh
WCIIOJIb30BaHUS OMOMOJIEBBIX JIMH3 KaK MaTepHUaIbHBIX BOIJIOTUTEIEH MBICIIH.

B wyactHoctn B aHHoTaumu gokiaaa (Porto.l) mnumercsa: «OcBoeHue
IPAaBUTALIMOHHBIX SBJICHUM (B COCTaBe: IPAaBUTALIMOHHOTO TOJISi, UHEPIUATBHOTO
1oJIs1, IPOSBJIAIONIErocss B (hpopMe OMOMOJIsA, U TPABUTALIMOHHBIX BOJH, U3BECTHBIX
oj, MMEHEM BOJH Je - bpois) MO3BOJUT MNPOU3BOJUTH BEIIECTBO U3
IPOCTPAHCTBEHHOT' O 3(pUpa C MOMOIIbIO OMOIOJIEBbIX JUH3 (KaK MaTepualibHbIX
BOIUIOTUTENEH MBICIH), aHAJIOTUYHBIX MAarHUTHBIM JIMH3aM).

AHHOTAILSA
noknaga «MbICJIb, KAK CIIOCOb
HEITIOCPEACTBEHHOI'O TTPOMU3BOJCTBA
MATEPHUAJIbHBIX BEIIEN»

OcBoenue I'PaBHHHEPLHAIBHBIX SIBJICHHI (B cocrase: I'PABHTALHOHHOIO  I10JIA,
HHEPLHAIBHOIO I110Jid, MNPOABIAIOLIEIOCH B (ll(JpMC (’)HOIIO.TISI, H I'PABHHHEPHHAIIBHBIX BOJIH,
H3BCCTHBLIX 1104 MMCHEM BOJIH /i€ Bpoﬁjm) IMO3BOJIMT [POHU3BOJIHTL  BCUHICCTBO M3
NPOCTPAHCTBEHHOIO 'ximpu C NOMOIIBK OHOMOJIEBBIX JIHH3 (KaK MATCPHAIbHbBIX BOILIOTHTENEH
MblC.TIH). AHAJIOIHYHbIX MAarHUTHBIM JIMH3aM.

I“pamumepuua.umue ABJICHUA (‘dHiUlOl'll'-lHO IEKTPOMAIrHHTHBIM ﬁBJlQHHﬂ.\I)
ONUCLIBAKOTCH YPABHCHHIAMH MHKCBC_'L'IZJ, IlpH‘léM HCTOYHHKOM (ilap’l;lOM) COCTABJIAOUIHX HX
nosneu ABJIACTCA Macca, AKTHBHBIMH HaCTHUAMH KOT()pOlvl ABJIAKTCA KOMITOHCHTEI
NPOCTPAHCTBEHHOIO ',)(l)Hpil. “HCpuH&UleOC I10JIE HaMH IIPEACKA3dHO TCOPETHHECKH, 4 TAKKE
06Hap)7xeuo H H,'lCHTH(l)I'lLalOBaHO ¢ Ouononem ocpeaACTBOM dmumecxux AKCIIEPHMEHTOB.

e
ABTOpBI: B.®. 3onorapés

Gt~

®oTo0.1. Marepuan anHotauuu aokiaaa B.®. 3onorapesa u FO.D. 3onorapesa.

10.B. 3onorapée

OauH U3 BapuaHTOB KOHJEHCOpa (KOHCTPYKIMH OHWOIOJICBOW JIMH3BI), MPUMEHSIEMOTO B
nensix  peanmzanuu  dpQexta dHepromHPOpPMAIMOHHOTO OOMEHa Ha pPACCTOSHHUH, TIpU
HEMOCPEICTBEHHOM YYaCTHH YEJOBEKa M MCIOJIb30BAHUU UM €r0 BPOXKICHHBIX CIIOCOOHOCTEH K
KOHIICHTpPAI[MX CBOEr0 BHHMAaHHsS Ha  MNpH3HaKaX oO0beKTa (C y4eToM (UKCAIUH AITHUX
MPU3HAKOB) OBLT peiokeH B 1996 rony B 3asBke Ha nateHTt (DoT0.2).
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DELEPANIBHAR CNY XBA
NO WHTENNEXTY ANBHOA
COBCTBEHHOCTH,
NATEHTAM M TOBAPHLIM 3HAKAM
a2

(71) 3anaurenn(n):

(43) [ara nyfnnkayuue 3aas<u; 10,06.1996 Fansna A.EMmromocan ALC.

(72) ABTOpI(b4):
Mannuesa A.B.
Hukonbckan A.C.

154) YCTPONCTBO AN SHEPTO-HHOOPMALMOHHOO OBMEHA

Anpec ana nepennckn.

(57} ®apuy ra vaoSoeTamm

V300DGTam® OTHOCHMICH X MEWEMIrSRanInuiN CUCTANEN, KCOOMhIPOWMN  CREREAKCOCDMAC TOTHMNG
FPEKTDOMEN HATHNE W BLICOKOS0NLTHLS CTATHHECKHE NONS  [MPAAXAIHIYIRD ANR UBNIKSNDABIE-HOIO
LHC TAFLWIRHOE O 3901 O D OPMALMOH G 0 Ofnera Mpens dr aewmos yCIponc el noencranimer colok
ITEKTRASOCKMA  KONTYPR.  OEpASODIMemn  DMTOMNIN  PALETECH, TOKANPABOSMEeA  wanai  roySwmora
FAIGNNGHMR W IV TROAAMK TONCAMITD W/OMA DNADATODA ANTIMMIR DOIISTKI HMGGT oMY Kynora #
DACHONOXEKE HA KPANAXHOM OCHOBINMM SANBA HOWLYKD CTOYKTYDy 000a83y«0T pRas swlpaiopos B
NONOCTH  KYNOME  WBXOAMTCH NOMIMONEDaNaTYHE, BLNONFEHHEA B SHAE WIENE C  KOHTSK THS MK
AECIPONSVH. Clulesme Orepatofs MMEee! 3J836uNARHYI0 MOMHIXKY o CACHQ/0XEH0 N0 KYIRonow.
YCIDDRIID NOXOT MIATM  UMOCKDD MPMWOHDHN0 B TRONBWACHMOCTH,  COVBOKOM XAIWCTHO,
INPARVOXPAHGHAN, HANDINGD: B CRAIN NP COUNPOROMMIM NDHGNG # TIBRENAST MNDOENIM, §
COCNOHARTUEE NOW MCCNEN08E-MI KOCMWSACKINE OOLAKTOR, B MAARLUEE NOM LNCTEHUWIHKOA (MG FOCTIKE
300N M Wt QRCTEHUMOKEON FE<8HIM, B FE0NON MW MD# NOVCKE NONEGHEYX WCEKONSawX . B erH0R
MEXAREOAR 1 XPMM DM KOHIPDOME 38 XON0M MPOUSCCOS W DASKLIMAL & 0Nt Non RCCHERoBarN
CobeiTvid B0 BpaMaKK, 1 yancr amaman. Maofpatosme Nnaanonnet acTenanponats NECTMTErEMIO #
TRODHECK YD NEATRMMCCTH noRaR

®ot0.2. KpaTtkme cBemeHHs O KiIacCUDUKAIMM ¥ CONEPKAHHMIO MPUHATOH K
PAacCMOTPEHUIO 3asIBKHU.

OCHOBHBIMM HEJIOCTaTKaMH (KaK HpPOTOTUIIA) IO HCIOJb30BAHUIO TAaKOM KOHCTPYKLIMH
OuoroneBoii mH3bI B rpaBuToruiane B.C. I'peOeHHNKOBa SBIIAETCS MOKA Mo IPUEMIIEMBIN 110
CBOEH peaJn3allud MpUHIUI €€ pabdoTel B JAMHAMHUYECKH JABWXKYIIEMCS YCTpPOHCTBE U
IPOMO3JIKOCTh CTAlIMOHAPHON KOHCTPYKIIUH.

Eie onuH BapuaHT, Kak IPOTOTUII KOHCTPYKTUBHOI'O PELLIEHUS 110 CO3AaHHI0 OHOIO0JIEBOM
JIMH3BL 1715 ee ucnosb3oBaHus B rpasutoruiane B.C. I'pebeHHMKOBa, MOXET ObITh peain30BaH
Ha 0a3e ucnoib3zoBaHus 3¢dexra B.D. 3omorapeBa, cyTh KOTOPOro MOSICHSIETCS €ro aBTOPOM
cienytoumm odpazom (©ot0.3 u Pot0.4):



A ekt 3onotapéBa

OTtknoHeHne cBOGOAHOIO CBETOBOrO NOTOKA MarHUTHLIM nonem uaeecTHo [1]. B HacTosLen cTaTee
ONUCLIBAETCA SKCMEPUMEHT MO BO3AEUCTBUHO MArHUTHOMO MNOMSA Ha CBETOBOW NOTOK, HaxoasWMWWCH B
CTEKMNSAHHOM CBETONPOBOAE.

MeToamka aKkcnepumMeHTa.
Pamka 1 u3 cTeknsaHHOro cBeTonposoaa, puc.1, co cnpoeympoBaHHbIM Ha TopeL CBETOBLIM NOTOKOM 2
nomMelanacs B MarHUTHOE None MarHuTa 3.

2,

puc. L

YcTaHaBnMBanocb MECTOMONOXKEHUWE paMKW B YCTAaHOBMBLUEMCSH pexume (paMKa noAaBelleHa Ha
LLIENKOBUHKE).

Pamka 1 HamaTblBanack U3 CTEKNSHHOMO CBETONpoBOoAa AMaMeTpoM 9 MKM Ha BymaxHblA Kapkac
anameTpom 5 cm 1 wupuHon 10 mm. Yucno sutkoe pasHo 30. Pamka noaselwvBanack Ha HatyparnsHOW
LWENKOBUHKE B CTEKMNAHHYH ByThiNb EMKOCTBEH 5 NMTPOB Ha paccTtosHuM 13 cm OT Bepxa ropna. Topeu
cBeTONpoBoda (PMKCMPOBANCA BAOMb LUENKOBMHKM C MOMOLWbL Knes. Ha Topey ceetonpoBoga
npoeuMpoBanca CBETOBOW NOTOK C nomolublo hoToyBenuuutena «Mckpa» 6e3 KOHAEHCOpPHbIX NUH3. B
obnactn Topua ceeTonpoBoda hoKycupoBanock M3obpaxeHue HWTU namnbl MowHocTeio 20 BT npu
HanpspkeHun 8 B. Paamep nzobpaxeHusa npeacrasnsan cobom KkBaapart Cc pasmepami OKono 4 x4 Mmm.

[ns BO3AeWCcTBUS Ha paMKy MCNonb3oBancs eppUTOBLI MarHUT - Napannenenvnes ¢ pasmepamm
83 x 40 x 16 mm. Topey marHuTa (NOMC) NOMeELLanca Ha paccTosHUMM 8 cM OT ueHTpa pamku cboky oT
6yTbinu. OgHako Bo3aencTBMe MarHUTHoro nons yaobHee Habnogatk ¢ NOMOLLbIO UMEHOLLIErocs B Npoaake
paspaboTaHHoro M.®. OcTpukoBbIM Maccaxepa «CaTypuH» (OUCKOBLIA MarHUT CO CTanbHbLIM LLAPUKOM B
LIeHTpe), NOCKOMbKY MarHUTHbIE NOmMca MaccaXepa (MarH UTHeIe MOHOMOINW) HAXOASTCH B NPOCTPAHCTBe Ha
paccTOsHUKU OKOMO 5CM OT LIEHTpa MarHUTHOrO AUCKa.

PesynesraTbl aKkCnepMmMmeHTa.

1. MNoa Bo3aencTBMEM MarHWTa CBETOBOMIOKOHHAS paMKa Nerko noBopayvnMBaeTca co CKopocTbio 1-2
obopoTtaB cekyHay.

2. B ycTaHOBUBLUEMCS DPEXMME pamKa YCTaHaBNMBAETCA NOMHOCTbH BAOMb MarHUTHBIX CUNOBbLIX
NUHWUIA Tak, YTO €CNU MarHUT HaXoOMTCA CreBa OT pamKM, TO CBETOBOW NOTOK B pamke MOET no 4acoBoW
ctpenke. [pu 3TOM OpUeHTaAUMS paMKU He 3aBMCUT OT 3HAaKa MarHUTHOro nontca, 06 paLéHHOro K pamMke,
puc.1.

3. KpaHMpoBaHME MarHMTHOrO NONKA NYTEM NOMELLEHWUS MarHUTa B XXenesHblid UMNnHAP CO AHOM K C
TOMLWWHON CTEHOK 3 MM HE U3MEHSIET CUI, BO3AEMCTBYHOLLMX HAa paMKy. Ha 3Ty cunbl He BNMSET Taloke 3KpaH
13 antoMWHWMEBOTO NMCTa TOMNWWHON 3 MM MexXAy MarHUTOM W paMKoOW, Tak Xe KaK CTeKNsHHble CTeHKU
ByTbinu.

4. B OTCYTCTBMM MarHutTa WUNM CBETOBOMO MOTOKA B PaMKE YCTAHOBMBLUASCSA OPWEHTALUUS PaMKu
HeonpeaenéHHa.

®oto.3. [IepBas cTpaHuIa TeKcTa, NOsICHIIONIEro cyTh dpdekrta B.dD. 3omoTapena.



MHTepnpeTauwsa pesynstaTos.

Cyl.l.l,eCTBOBaHPIE nosopavnearWmx pamxy cuvn npu JKpaHnpoBaHWM MArHWTHOrO nNonsA,
HE3aBUCHMOCTb OpUEHTALMK pamMKK OT 3HaKa MarHWTHbIX NONKCOB, ODpaLLEHHBIX K pamKe, yCTaHOBNEHWE
pamku NMOCKOCTbIO BAOMb MarHUTHBIX CUMOBbLIX NWHWWA, @ Talkke He3aBMCUMMOCTb CUN BO3AEWCTBUA OT
NPOBOASALLMX W HEMPOBOASALIMUX 3KPAHOB MEXAY PaMKOW M MarHATOM CBMAETENbCTBYET O HEMarHUTHOW
npupoae cur, BO3AeNCTRYIOLLMX HA CBETOBONOKOHHYIO PamMKy CO CBETOBLIM MOTOKOM.

Hwke wHTepnpetauus pesynsTaroB 3KCNepuMMeHTa AaéTcs B pamkax (U3MKM KBAHTOBaHHOIO
npoctpaHcTea v Bpemenn (PKMNB) [2].

CornacHo @®KINB macca ABNSETCS WUCTOYHWKOM (3apafoM) rpaBuTauMoHHOro, WMHEepUWansHoro U
rpaBunHepunansHoro nonei. MNockonbky anekTpoHbl 06nagalwT Kpome 3NeKTPUYecKoro 3apsaa Takke u
Maccoil, TO MarHUTHOe fone Bceraa COMNpOBOXAAETCA Taikke M WMHepuuanbHbiM NOMem - aHanorom
MarHUTHOro Nona B CUCTemMe 3NeKTpOMarHUTHbIX noneu. MMQHHO Gynyuu aHanorom mMarHUTHOro nons,
WHepuuansHoe none Bo3NenCTBYeT Ha PaMKy CO CBETOBLIM NOTOKOM, T.e. C MOTOKOM POTOHHOWN Maccehl Kak ¢
aHanorom aNeKTPU4Yeckoro Toka No OTHOLIEHWIO K MarHMTHOMY MOMto. YHMNONSPHOCTL 3HaKa Macchl, Kak
3apsiaa rpaBuvMHepUManbHbIX nonei 06bACHAET HE3aBUCMMOCTL OPUEHTaLUKU CBETOBONOKOHHOW paMKu OT
3Haka nontca Mariuta, obpalyéHHoro K pamke.

HesaBMCUMOCTL CWUM, BO3OEUCTBYIOLUMX HA pamKy, OT HanuU4us MarHWTHbIX, MPOBOAALLMX W
HENPOBOASLLMX 3KPaAHOB Mexdy PaMKoW WU MarHUTOM OBOBLACHAETCA BCENPOHWMKAKLIMM XapakTepom
rpaBUMHEpPUMANbHBIX NOMen, TOUHEeE - HEA4OCTAaTOYHOCTEIO KONMYECTBa IKPaHUPYIOLLEN MacChl kak 3apsaaa -
MCTOYHMKA 3TUX NONen.

OnucaHHbIA achghekT KoppenupyeT ¢ adypekTom MpebeHHnKoBa (3hekT NONOCTHLIX CTPYKTYP, 3MMC),
COCTOALUMM B BO3AEWCTBUW MHOrONOMOCTHBLIX CTPYKTYp Ha XuBble cuctembl [3]. CormacHo ®KIB
nHepumansHoe none B Buae obonoyek cToR4YUX BonH Ae bpoins (rpaBuvHepunantsHbIX BOMH) NPOSENAeT
cebs kak Guonone. [MoaTomy ANS NOATBEPXKOEHUS W3MOXEHHOW WHTeprnpeTauvn pesynsraToB 6bin
OCYLUECTBMNEH KOHTPOMNbHbIN SKCNEPUMEHT.

Ana atoro mMarHWT Ha puc.1 BbIN 3aMEeHEH WCTOYHWKOM WCKycCcTBEHHoro 6wonona -
camoreHepupytowmum paspsgom (Cl) A.B.YepHetckoro [4].

Kak nokasaHo akcnepumeHTansHo A.B. YepHetckum, CIT BO3aeNCTBYET COBEPLUEHHO aHanorMyHo
BO3AENCTBUI IKCTPACEHCOB. B Halwem cnyvae, kak u cnefoearno oXuaarb, CBETOBONOKOHHAA paMka co
CBETOBbLIM NOTOKOM yCTaHaBNMBanack NNockocTeto nonepék CI. Kpome Toro, pamka nerko noBopayneaeTcs
npv nogHeceHWu K ByTelNn nagoHen pyk Ha pacctosHue 10-15 cm K cTeHkam By Teinu. MNpu aToM ycTaHoBKa
3aKpaHa 13 antoMUHWEBOrO NMCTa TONWKWHOW 3 MM MEXOY NafAoHbI0 W ByThiNbIO HE NPENSATCTBYET NOBOPOTY
pamku.

LUutvpoBaHHasa nutepaTtypa

1. M.®. OCTPUKOB. a.C. N0 OTKNOHEHWIO Ny4a MarHUTHbIM NONEM.

2. B.®. 3onorapés, b.b. llamwes. «®u3unka KBaHTOBAHHOIO NPOCTPaHCTBA M BpeMeHW, YacTtn 1 u 2».
Caparoe:Cl'Y,1994,12no 101 c.

3. B.C. 'pebennukos, B.®. 3onotapés. «HABneHne B3aMMOLEUCTBUA MHOMOMOMOCTHbLIX CTPYKTYp C
XUBbIMW cUcTEMaMK». 3asBka Ha oTKpblITue Ne OT-32-1117001 7.8.85T.

4. A.B. YepHeTcknia. «O dhusmdeckoi npupoae GMoaHepreTU4ECKUX ABNEHNIA U X MOAENMPOBAHNN Y,
M: MB3IMK, 1989, 92 c.

®ot0.4. Bropas cTpanuia Tekcta, mosicHstomas cytsh 3¢ dexra B.D. 3onorapesa.

Takum 00pa3oM, y4uThIBasl 4TO BbILIE IpPUBEIEHHAs KOHCTPYKLHUS YCTpOoHCTBa (CyAs IO
pesynabTatam ucciegopanus B.D. 3onorapeBa) pearupyeT Ha HCTOYHHMK MCKYCCTBEHHOIO

O6MomoJIs U Ha MOJHECEHHE K HeMy Ha paccTosHue 10-15 cm nagoHell pyk yenoBeka, Jaxe MpH

YCTaHOBKE MEXAy HUMHU JKpaHa - 110 BCel BUAUMOCTHU 3TOT 3(PHEKT MOKET ObITh UCIOIb30BaH B

OCHOBE CO3/aHMsI OMOJIMH3 (KOHJEHCOPOB) /ISl ABMXKYLIMXCS aHTU TPAaBUTALIMOHHBIX IIIATHOPM,

WM JUIS CO3/IaHHMsS HOBBIX THIIOB JaT4yuka NpHOOpHOH peructpanuu 3¢h(dexTa MOIOCTHBIX

CTPYKTYp (B TOM UHCJIE U PA3NUIHBIX TUCTAHIIMOHHO YAAJICHHBIX O0HEKTOB).

OCHOBHBIMHM HelOCTaTKaMHu (KaK MPOTOTHIA) MO MCIOJIb30BAHMIO TAaKOH KOHCTPYKIUU

ounononeBoii MH3bI B TpaBuToruiane B.C. ['pebeHHNKOBA SBISIETCS] IPUMEHEHUE 11t paboThHI ee

OJICMCHTOB aKTUBHO I'CHCPUPYIOIIUX CBET HCTOYHUKOB, YTO Tpe6yeT HaJIN4YUA HAa TPAaBUTOIIAHE
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KOHKPETHBIX JIEKTPUYECKUX aKKyMyJSTOpoB. B 1o Bpems kak B.C. 'pebeHHNKOB OTMeyal, 4To
€ro KOHCTPYKIMSI IPaBUTOIIaHA UX He ucnoib3yer (Poro.5).

Kak Tonpko s mneperneuaras Ha MAIIHHKE 3Ty CBOIO PYKONHCH, BBIIIO B CBET MOYTH
OJTHOBPEMEHHO €ILIE HECKOJIBKO MOMX HOBBIX, CAMOCTOSTC/IBHBIX M B COaBTOPCTBE, OHOHMKO-
¢u3uueckux padbor, HayuHsIX (B cnucke — pasaen [II) — B Hekoem cbopuuke u B emé oaHOH
HayuyHol ke Opomnopke. B HuX onucanel npupoanble 0€30MOpHBIC  JABHIKHTCIH,
napajoKcaldbHble, HO OYCBMJHEHIINE, YCTPOiCTBa, K KOMM mnojouuio Obl Ooibuie BCEro
HA3BaHHE «TCHEPATOpBl MOITEPreiiCTOB», 3aTPOHYTHI TaliHBI IPaBHTALHH, TO €CTh 3EMHOTO
NPUTSDKCHHS, H emE BpeMeHH (OJHY CTAThI0 S HE IOCTECHSUICA JTaK MOMIIE3HO HAa3BaTh
«IIpopeiB B IlpocTpancTeo 1 Bpemsa», 6o Takoe coBepiian HEOAHOKpaTHO, 1 onucan). M emgé B
CKa3aHHBIX TPyAaX OMHCaHBI H H300pakeHbl KOHCTPYKIHH H MPHHLMIB MOMX KYCTapHBIX, HO
C/IaBHO-TAKH NMOpadOTaBIIMX TPaBHTOIUIAHYMKOB, MEPEMCINABIIMX BEChbMa JaleKo H ObICTpO
IPY3HKH, CHavajla Massle, a 3aTeM B 70 KHIOTpaMMOB, TO €CTh MEHSI CaMOr0, 4TO, KaK s CYHUTAIO,
JUIs Hayaza Obulo coBceM Heruioxo. OnucaHbl MHOI0 TaKKe€ HEKOTOPBIE 3KOJIOTHYECKHE,
MEIHIIHHCKHE, M, YBbI, MOJMTHKO-)KOHOMHYECKHE aCMEKThl MPHMEHECHHS ITHX YCTPOIHCTB, HE
TpeOyIOIMX HH TOPIOYEro, HH IACKTPHYECTBA, M HE M3HALIMBAIOIIMXCS, HO MOPOH
MNOPOKAAIOUIMX HEOXKH/IAHHBIC BRIOPOCHI OTPOMHBIX YHEPTHii, HE 0YCHb MOHATHBIC, H HE OYCHB
NpUATHBIC, BIUIOTH 0 JTakux HebonbmMX KatacTpod, uTo TpeOyer H3ydyeHUs
HE3aMEUTHTEILHOTO U MHOTOMYAPOro, W NMOTOMY BBIHYXKJACH ObLT mpepBaTh 3TH pabOThl B
Hosocubupcke n Mcunpkyne emé B 1991 roay. IlpoBoauBminecs B KycTapHbIX YCIOBHSX M B
OJIHHOYKY, DTH IKCIIEPUMEHTHl OKa3alHCh BECbMa MPEOMACHBIMH — HAaNPHMEP «IOMYTHBII
pasrpoM OHOM W3 OMCKHX KBapTHp, MONABUIMX B MOH BOJIHOBOH MaKCHMYM, HJIH ITyYHOCTb, Ha
Tpacce OMbITa, MOYTH THICAYCKHIOMETPOBOH, noa yrpo 23 anpens 1991 roaa, u MHOrO Apyrux
HeOnaronpustHocteil. CnuMco4YeK CKa3aHHBIX TPYAOB € MNOAPOOHBIMH  MOMYIAPHBIMH
pedeparamu, a MoXKeT ¢ GoTorpapHusIMH H CXEMaMH, i JaM B CIACAYIOIIEM TOME CBOMX ITHX
«ITucem», k paboTe HaJ KAKOBBLIM TOMOM $ YK€ MPUCTYIHIL, U AyMalo, 4TO MPOBOXKYCh C HUM HE
JIOJIBIIIE, YEM C OTHM, @ MOKET H MCHBIIIE, €CIIH HE MOMEIIAIOT XBOPH, HIH 4bE-HHOYAb OCIIHHOE
CBHHCTBO, HJIH €IIIE KaKas HeMpeABUACHHAs MaKOCTh; HO Oy/eM HaJesThCs Ha ny4miee!

®oT10.5. Brigepxka Tekcta o ToM, 4To mucan B.C. ['peOCHHUKOB MO OTHOILICHUIO K
HKCIEPUMEHTAIbHBIM KOHCTPYKIUSM €ro IPaBUTOIJIAHOB, HE TPEOYIOLIUX IS
CBOEH pabOThI MCKYCCTBEHHO CO3aHHOIO JIEKTPUUYECTBA.

Takum o00pa3oMm, yduTBIBas OTCYTCTBUE MHCNOJIb30BaHUS B TIpaBuroruiane B.C.
I'pebeHHNKOBAa MCKYCCTBEHHO CO3JAHHBIX MCTOYHUKOB IJIEKTPUUYECKOW SHEPrUH, - 00paTUM
CBOE€ BHUMAaHHE HAa M3BECTHBIE K HACTOSILEMY BPEMEHM IPOTOTUIIBI KOHCTPYKLUMH OMOIMH3
(KOH/IEHCOPOB) MACCUBHOTO THIIA.

Hanpumep, Kk 0oIHONW M3 KOHCTPYKLMH TakuX OMOJIMH3 IACCUBHOI'O THUIAa OTHOCUTCS
npuBefeHHbi Ha (P0T0.6) MeraxuiapbHUK, B COCTaB KOTOPOTO BXOSAT TEPUOAHMYECKH
pacronoKeHHble Ha TEPPUTOPUU 3aKa3HUKA, IOBTOPSIOLIMXCS 110 CBOEH KOHCTPYKLUHU
KOMIIaKTHO-KOHLIEH TPU POBAHHBIE JKUJIUINA HACEKOMBIX, CO3/JaHHbIe 10 TexHosoruu (Poro.7).



Buxmop I'pebennuxos «MOH MHP» 282

Kunorpynna so mase ¢ B. M. TleckossiM 3anevarnesaer naw Meraxwiorpaa noa Hosocubupoxom
8 1984 rony. Ha nepeom nmaake — KOJOHMS NO/BEMHBIX NMUEJOK POPUTOB, TOKE OTAMUHBIX
ONBUIHTENEH JHOUEPHBI.

Trowanxy ¢ Bewepa Mbl NOCHINATH MEAOM, @ YTPOM XOPOWO GbUIM BUMIHBI CBEXHME OTBANBUMKM

JEMIM: B OTIMMME OT MEraxmi e pabotalor kpyraocyrouro. Cpasy nocae nokasa no TB aror

HONOTHTON 011 RNOCTHO YHHUTOXKEH.

«[oner» — odxpekT MOAOCTHBIX CTPYKTYP,
OTKPHIThIi MHOK MOHAYANAY Y FHE3] raMKTOB

MHX MYEJI0K, KOTOPHIE B ITOM 3AUIMTHOM
CHI0BOM noje paboTaan Kyaa BeceaeH M

B Kambiwaosckom sory. «Meraxuamins IT1C
6bl.'| MOIIHBIM, OWIYTHMBIM 34 JABCCTH NATH
MCTPOB OT FHE3IOBMIi; OH CTHMYJIMPOBAA Ca-

NPOM3BOAMTEBHEH, d MEJKHE NapPasHTHuC-
CKHC HACCKOMBIC, KAKOBBIX Y METaXHJ MHO-
xecTBo, He nepeHocuan IIC w yaupaau

T'naca VI. «ITOJISSHA»

nogaibwe. Brpouem, nepenanano u Ham: 3a-
Mewkaembcs BOIM3NM MeraxuibHMKa (a Kak
MHAYC MPOBOAMTH MCCACAOBAHMS?) — BCKOpE
HAYWHAET KPYXHTHCHS TOJOBA, 3aK/JAAKBACT
yuu, KHCJIUT BO PpTY, NOATAIHMUBACT... Ho
34TO MEraxmjiaM XOpomo — a 3TO BEAb IJIaB-
HOE.

®oro. 6. O6uwit Bug MeroxunbHuka (Meroxunorpaaa), CO31aHHOTO Ha TEPPUTOPUU
3aKa3HHKA.
Ero 0co0GeHHOCTLIO SIBIISETCS OJMHAKOBAagd OpHUCHTAIUA BXOJa B JKWJIMIIA HACCKOMBIX,
NEPUOANYHOCTE PACIOJIOKCHUA KOHCprK]_[I/II‘;I JKWiviia HaCCKOMBIX Ha TEPpUTOPUU U
MaJIOBBICOTHOC OI'PXXACHUE NIEPUMETPA UCIIOJIB3YEMOI'0 y4acTKa.



Crpountenscrso
“MHOM-
CTYNEHYATONO»
AHAMIIA

VIS MEFAXHIbero
noTOMCTEA;
PAZBHTHE MErAXMAN
B OHON M3 SNeex.

Tpybxu
M3 CTapuix razer
XOpOwM TEM,

4TO MEraXmJIbl,
«yuras» OGyxssi,
ObicTpo HaxoasT
CBOC THEINO.
Jroir e ueam
CAYKHMT HEMHOMO
pasnas

aamna Tpybox.

I'nasa VI. «ITOJISHA»
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AaBas MHOM pas MOYTH WIECTHKPATHOE YBE-
JIMUEHHE MOTOMCTBA MPOTHB KOJIMYECTBA po-
auteaen. Tak BO3HMKAA MAES NHUTOMHHKOB
NEPBHYHOr0 PasMHOXEHHS Meraxua — 0e3
JIIOLEPHB.

Bropoe orsmume Moel TEXHOJOrMM OT Ka-
HAJACKOH: BMECTO KOPOTKHMX JACUMMETPOBBIX
CKJATHBIX Xea00k0B — Basoe 0osee IMHHBIE
GymaxHbic TPyOKH, KOKOHB W3 KOTOPHIX M3-
BJACKACM MPOCTO B BOJC: BHBAJIMBACM B YaH
COTHH THICSY 3aCEJCHHBIX TPYOOK, M KOKOHBI

Dbe Kanesexic ' .
£aER :

scnmiBaloT Hasepx. OHM Beab NCPMETHYHBL
NPOYHBI MIEJAK JHUMHKA 00Masana BHYTPH
BOJOHENPOHNUAEMBIM JIAKOM.

TexHOJ0rMI0 3UMOBKH NCPEACABIBATL MOY-
TH HE noTpeboBaNOCh: 3UMYIOT KOKOHB B XO-
JIOHOM XPaHW/MIIE, TNEPea BHIBO3OM XE€ B
nosie MX MOMCIAcM B MHKYOaTop, rae CToMT
GanHas xapa: IJIKOC TPUAUATH NSTh MPH Bbi-
COKOM BAaXHOCTH. Kak TOIBKO MPOKTIOHYTCS
nepebe MYeJKM — B JIOpOry, Ha noJs...

W oueHb nomor aeay — BCIOMHHM I/IaBy

®ot0.7. Pekomennyemast B.C. 'peOEHHUKOBBIM TEXHOJIOTHSI CO3/IaHMS KOMITAKTHO-
KOHIICH TP POBAHHBIX >KUJIHII 11 HACEKOMBIX MeroXuibHUKA.

[To Bceli BUIMMOCTH YPOBEHB MposiBIieHUs d(PekTa BO3AEHCTBUS MOIOCTHBIX CTPYKTYP
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Ha OMoOJOrHYecKue OOBEKTBhI, MPU WX HAXOKICHHHM HAa OIPENEJICHHBIX PACCTOSHHUSAX OT
Meraxunphuka (00 3tom 3ddexre numer B.C. ['pedbennrnkoB B Tekcte ©0T10.6), B MEPBYIO
o4Yepeah 3aBUCHUT HE TOJBKO OT KOJMYECTBA TPYOUATHIX CTPYKTYpP B €r0 KOHCTPYKIMH MU
TCOMETPUU UX YHOPSIOYECHHOTO PACIIOIOXKEHHS, HO TaKXKe M OT HAIMYHS B ITHX TPyOKax



YHCICHHOCTH OHMOJIOTUYECKH aKTHBHBIX HACEKOMBIX (MEraxui) W YHCICHHOCTH CO3JaHHBIX
UMM YHOPSJOYCHHBIX 110 HAIPaBJICHHIO MOJOCTEH (C MOMEPEYHBIMHU IEPErOpPOIKAMH, CM.
@®010.7), B KOTOPBIX HAXOASTCS COIJIACOBAHHbIE C TE€OMETPUYECKUMHU pa3MepaMH 3TUX
IIOJIOCTEN PACTYyLIME TMYUHKN HACEKOMBIX.

EHIC OJHUM BapUAaHTOM IIPOTOTUIIA KOHCTPYKTHBHOI'O MCIIOJHCHUA OMOJIMH3EI
IMaCCMBHOI'0 THUIIA, MPUMCEHUTCIBHO K €€ HCIIOJIB30BAHUIO B TPABUTOINIAHE, ABJIACTCA
KOHIIGHTPATOP, UMEHYEMBIil TTOJ] y’Ke TT03/Ke YCTAHOBUBIINMCS Ha3BaHHeM «Fix Beitnnka»’.

Oco0eHHOCTH ero KOHCTPYKIMH, B3ATOW U3 NMPUBEICHHOIO MCTOYHHKA' MIPEACTaBICHbI
Ha (DoT0.8.).
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®oro.8. Cxema kacarenbHoro "exa'" (a), cOou xoa 4acoB MUKPOKAJIbKYIATOpa
"Onextponuka MK. 53" (6), 3aBUCHMOCTb YCKOPEHUS XOAa HapyYHBIX
yacoB "DIeKTpoHUKa 5" OT paccTosHuU (a) U ATATIOHHOTO BpeMeHH (T).

B nensx nosicHeHus Kak ¥ ¢ 4YeM CBsi3aHa paboTa 3TOro ycrpoucra (B TOM
YUCJI€ M C XPOHAJIbHBIM IIOJIEM 4YEJOBEKa), JAajiee MPUBOAMUTCS ClEIyronas
BBIEP/KKA TEKCTa M3 9TOH KHUIH . «ONUCaHHBIA "eX" NMPUHMMAET XPOHATBHOE
uznydyenue ot Comnia, JIyHbl, 3Be3q W T. 1., @ TakKe OT 3€MHBIX OOBEKTOB,
0COOCHHO OHMOJIOTMUECKOW MPUPOJbl, U KOHLEHTPUPYET €ro B IIEHTPaIbHOU
MOJIOCTH, CBOOOJHOM OT IUIACTUH, auameTpoM 84 MM U BbIcOTOM 21 MM.
XpOHAJIBHOE TOJIE UMEET YETKO BBIPAKEHHYIO HANPABJICHHOCTH BIIOJIb IUIACTHH,
IO3TOMY €ro MOKHO HaOJroAaTh Takke M BHE "exa', ¢ ero Hapy>KHOH CTOPOHBI;
3TO BHEIIHEE IOJIE JOCTaBJISET MHOIO XJIONOT 3KkcnepuMeHtaropy. [lome "exa"
3apsKaeT KoJbLO 2 M Oyarojapsi CBO€ HampaBJEHHOCTU JIEUCTBYET HA HEro MO

" "

KAacaTelIbHOW, YTO MPUBOAUT K 3aKpyduBaHWIO HUTH 3. OmymieHHbId "ex

B3aI/IMOI[eI‘/JICTByeT C KOJbLOOM 3HA4YHUTCIIbHO cna6ee, 4CM HOI[HSITI)Iﬁ, Ppa3HHUIla

! Beitnuk A.H. TepMoanHaMKKa peasIbHbIX IIPOLIECCOB.
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ONpEeIEeNsAeT yroia 3aKpyYMBAaHUS HUTH, a CIEIOBAaTEIbHO, U MHTEPECYIOIIYIO HAC
pa3HOCTh CUJI, NOO YNPYTHe XapaKTEPUCTHUKW HUTH M3BECTHbL. K HUTH y Koiblia
IIPUKPEIIEHO 3€pKaJIbLE, Ha KOTOPOE U3BHE HAIIPaBIEH CBETOBOW 3al4UK,
OTPAXKAIOIIMICA HAa BHYTPEHHIOK LKAy M IIOKa3bIBAIOIIUNA YroJI 3aKpy4MBaHUs
HUTH. YTOJ ONPEAEISAETCS, HAIPUMED, 110 CMELIEHUIO CPEIHEN TOUYKH KPYTHIIbHBIX
KoJie0aHU KOJbIA TPU HUKHEM U BEPXHEM MOJIOXKEHUAX "exa". MOIHOCTh 3TOro
XPOHAJILHOTO AaKKyMYJISITOpa TEM BBbILIE, YeM OOJIbIIE YMCIO HCIOJIb30BaHHBIX
miacTuH | W uX pasMmepbl, TO €CTh 4eM OOIIMpHEe IUIOMIaAb MOBEPXHOCTEH
pazJiesia TBEpIOro BEIIECTBA IUTACTUH U OKPYKAIOIIETO BO31YyXa.

IIpeuMymecTBO ONHUCAHHOW YCTaHOBKM 3aKJIOYaeTCsl B TOM, 4YTO B HeEH
XpOHAJIBHBIA 3apsii W CHJIA DPACHPEAEEHBbl 10 OKPYKHOCTH IPAKTUYECKH
paBHOMEpHO. Kpome TOro, mmeercs BO3MOXKHOCTb COIIOCTABJIATh PA3BUBAEMYIO
CHJIy C OCHOBHOM XapaKTEPUCTUKOW XPOHAIBHOIO SBJICHMS - XOAOM PEajbHOIOo

" "

BPEMEHH B IEHTpajbHOW monocTH "exka'", oTBeTcTBeHHOM 3a 3ddekt
3aKpY4YMBaHUs HUTH.

M3MeHeHne X0/1a BPEMEHM OIPEACISAETCs, HAPUMEpP, C MOMOIIBI0 4acoB 7
WM KaKOro-mO0O WMHOTO JaT4yMKa, YKPEIUIEHHOrO Ha KapTOHHOW MOJACTaBKE O,
A100 MOABEIIEHHOI'0 HEMOCPEACTBEHHO K KOJbILly 2. Takum 00pa3oM, B yCTaHOBKE
(puc. 13, a) XOpOIIO MIPOCIEKUBAETCS KOJUYECTBEHHAsS CBA3b MEXKIY XOIO0M
BPEMEHU U JIEUCTBYIOLIEN CUIION,....

B skcnepumenTtax ¢ "exom'" ... yCTAHOBJIEHO, YTO JBa Teja - KOJBLO 2 U
IUTACTHHBI |,- 3apsDKEHHBIE XPOHAJIBHBIM BELIECTBOM, OTTAJKHUBAKOTCA JPYr OT
Ipyra; pe3yiabTaTOM OTTAJIKMBAHUA CIYXUT 3aKkpyuuBaHue HUTH 3. Hampumep,
Opy KapTOHHBIX IUIACTUHAX / TOJIIMHOM 2 MM, KOJblle 2 M3 OpPrcTeKyia U
BosibppamoBoit HUTH 3 auameTpom 0,05 mm (puc. 13,a) oTkIIOHEHHE 3aliuMKa Ha
IIKaJ€ COCTABISET HECKOJIBKO JECATKOB MHJUIMMETPOB, NPUYEM LEHA OJHOTO
MHJUTHMETpA IIKajIbl PAaBHA MATH CTOTBHICAYHBIM JOJSIM Mumtarpamma (5 x 10 ™
H/mwm mikarner).

B cnennanbHO MOCTaBIEHHBIX OINBITAX TAK)KE YCTAHOBJIEHO, YTO XPOHAJIBHOE
HaHoMoJIe 00JalaeT KOJIOCCAIbHON MPOHUKAIOMIEH CIOCOOHOCTHIO, HAIMpHUMED,
CBOOOJIHO NMPOXOAUT CKBO3b MAacCCHUBHBIEC CTaJbHbIE U MEIHbIE OOMOBI M HHBIE
Iperpajbl, CKBO3b CTEHBI 3JaHUM, 3EMJIIO U T. [. ... DKCIIEPUMEHTHI IT0Ka3bIBAOT,
YTO WHTEHCUBHOCTb XPOHAJIBHOTO MOJSA, Pa3BUBAEMOIo "€KOM', CO BpPEMEHEM
Bo3pacrtaeT. IIpy 3ToM r1aBHBIM HCTOYHUKOM XPOHAIBHOTO BEUIECTBA CIYKUT CaM
JKCIIEPUMEHTATOpP; BCE OCTAIbHOE, BKI0Yas KocMoc, urpaer MEHbLIYIO poib. JTO
MOKHO OOBSCHUTH BBICOKUM 3HAUEHUEM XPOHAJIA, KOTOPHIM 00JIa1a€T YEIOBEK.

[lo »>TOW mnpuyMHE pe3yNbTaThbl AHEBHBIX OIBITOB MalO OTJIMYAIOTCS OT
HOYHBIX, HO 3aTO CHUJIbHO 3aBHUCST OT PAcCTOSHHUSA U JUIMTEIbHOCTU MpPeObIBaAHUS

IKCIICPUMCHTATOpA BOJIM3H YCTAHOBKH, €0 COCTOAHUA U T. II. ».
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U eme koe uto u3 kuuru A.J. Beiiauka' (ctp.36 - 37)0 XpOHAIBHOM MONE
yejgoBeKka M crnenuduke BapuaHTa €ro ycuwieHus (B TOM 4YHCIE W
NPUMEHUTENBHO K  4YacTOTE€ B3MaxOB KpBbUIbEB KYKOB C  YU4ETOM
KOHCTPYKIIMOHHBIX OCOOCHHOCTEN OMOJIMH3 UX HAJKPBLIHEB):

«Ins Hammx meneil ocoObIil MHTEpEC MNPENCTaBISIOT XPOHAIbHBIE TOYKH,
pacroJIOKEHHbIE Ha KOHYMKAax MajbleB pyK, M Taza. OOIMpHas CTaTHCTHKA
NOKAa3bIBAET, YTO BCETrO CYLIECTBYIOT YETBIPE THUIIA JIOACH, pa3audaroliuxcs
3HaKaMU M3JIy4aeMbIX MaJbllaMM M TJIa3aMU XPOHOHOB - IUIIOC HWJIA MHUHYC.
OCHOBHBIM 3HAKOM 4YEJIOBEKa CIY)KUT 3HAK XpPOHOHOB Tia3. Ilo aTomy npusHaky
pas3IMyaroTCs ABa THUIIA JIIOAECH - C IUIIOC U MUHYC-Ta3aMmu. llepsoro tuma monein
0o0JbIIIE, YEM BTOPOTO.

BTopoii nmpu3Hak KacaeTcsi XapakTepa U3JIy4EeHUHW XPOHOHOB MAJIBLIAMU PYK.
VY OOBIYHBIX JIOEH 3HAK TJa3 COBIAJAeT CO 3HAKaMH XPOHOHOB, M3Iy4aeMBbIX
yKa3aTeJbHBIMU MajbllaMl Ha 00EUX pyKax, OCTalbHbIE MaJbIbl YEPEIYIOT CBOU
3HAKHW, HAYMHAs C YKA3aTEJbHOI0. Y 3THX JIIOJEH XpPOHAIBHOE IOJIE€ MPAKTUYECKH
racuTCs B IpeJenax Kaxaod JagoHu. [pyras rpymma xapakTepus3yercss TeM, 4TO Y
HUX 3HAaK IJIa3 COBIAJAECT CO 3HAKaMU M3JIy4CHUM BCEX MAJIBLEB IIPaBOW PYKH, a
BCE MaJblbl JIEBOM H3JIY4arOT XPOHOHBI MPOTHBOMNOJOKHOIO 3HAKa. DTH JHIA
UMEHYIOTCS 3KCTpaceHCOpamMH, OHM, Kak IpaBuUjio, 0oJjiee SHEPreTUYHbl B
XPOHAJILHOM OTHOIIEHHUH, YEM OOBIYHBIC, Y HUX MEXIY JIaJOHSIMU Pa3HOr O 3HaKa
oOpa3yeTcsi HalpaBJI€HHOE XpPOHAIbHOE TMOJe, MO3BOJIIOIEE CO374aBaTh
pa3IMYHOro poja XpoHajidbHbIE 3PPEKThI, BKIOYAs TUArHOCTHKY, JICUEHUE U T. [I.
DKCTpaceHCOPOB MEHbIIIE, YEM OOBIYHBIX JIFOJIEH.

CrnenoBarenbHO, y 9KCTpaceHCcopa ¢ IUIIOC-TIa3aMH BCE MAJIbLIbI IPABOM PYKH
MOJIOKUTENbHBI, a BCE MaJblbl JIEBOW - OTpHUIATEIbHBL. Y OOBIKHOBEHHOIO
YeloBeKa € IUIoc-TJIa3aMu 00a yKa3aTelbHBIX Najblla MMEIT 3HaK IUI0C, a
COCEIHHE MaJIbIbl YEPEAYIOT CBOM 3HAKH. DKCTPACEHCOPHI U OOBIKHOBEHHBIE JIIOIU
C MHUHYC-TJIa3aMH 00Ja/lal0T MPOTHBOIONIOXKHBIMU 3Hakamu. Kak Buaum, Bcero
II0JIy4aeTCsl YEThIpE TUIIA XapaKTEPHBIX B XPOHAIBHOM CMBICIIE JIFOACH: ABa TUIA
AKCTPACEHCOPOB U JBa TUIA OOBIKHOBEHHBIX.

Takum  oOpazom, manblbl 3KCIEPUMEHTATOpa  CIYXaT  XOPOLIUMU
MUCTOYHUKAMU XPOHOHOB 000MX 3HAKOB. J[OCTaTOUHO MOMaxaTh HYXKHBIM IaJIbLEM,
HAIpaBUB €ro KOHYHMK Ha 3apsKaeMblii OOBEKT, YTOOBI MOCIETHUN MpHOOpeNT
ONIPECIICHHYI0 IOpPLUI0 XpOoHOHOB. IIpm 3TOM Hagx0 HMMeTrs B BHAY, YTO
HHTEHCUBHOCTD 3apsKaHUs 3aBHCUT OT XPOHAJIBLHOM JHEPreTHKH Ye10BeKa H
pacrTeT €O CKOPOCTHIO ABMKEHHUS NMAJBLA - 3TO HECKOJbKO HAIIOMHHAET 3aAKOH
JIEKTPOMATHUTHON wuHAYKUMH Papagessi. BeamunHa npuoOpeTeHHOro
00beKTOM XPOHAJBHOIO 3apsifa NPUMEPHO NPONOPUMOHAIBHA YHMCIY
B3MAXOB.

Heob6xonumo 1100aBUTH, UYTO TIJIABHBIM MCTOYHMKOM XPOHAJIbHOIO
U3JIyYeHHMs] BCe ke CJIOY:KUT Mo3r 4denaoBeka (o gaHHeiM A. K. CyxBana -
runoranamyc). CienoBatejbHO, YeJ0BeK, B YACTHOCTH, Yepe3 Ija3a MOKeT
CYIIeCTBEHHO BO03/1efiCTBOBATH HA X0/ JTK00Ir0 XpOHAJIBHOI0 ONBITA, OCOOCHHO
€CJIM Peub UJIET O XOPOIIO TPEHUPOBAHHOM 3KCTPACEHCOPE.
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W3nydeHnss mMo3ra TpyJHEE Y4YECTh KOJIMYECTBEHHO, IOATOMY B OIBITaX
Jy4lle HWCIIOJIb30BaTh IMAJIbLBI, @ MO3I W IJa3a OTBJIEKAaTh Ha ITOCTOPOHHME
npeaMeTrsl  (3TO  HEBPEAHO 3HATh  yYAaCTHUKAM  Pa3jMYHBIX  KOMUCCHH,
IPOBEPSIOMIMX NapaNICUX0JIOTMUECKHUE OIbITHI).

B 3akiroueHHEe MHE XOYETCS JaTh BO3MOXKHOCTh KAaXKIOMY JKEJAIOLIEMY
JUYHO OLIYTUTh, B MEPY CBOEH IHEPreTHUKH, CHEUU(DUKY XPOHAIBHOTO SIBJICHHUS.
[TockonpKy Bce oM 00JaJalOT ONPEIEIEHHBIMH XPOHAJIbHBIMH CBOWCTBaMH,
NOCTOJIBKY KaXJIbI M3 HUX MOXET 3TO CAeNaTh JU00 C MepBOM MOMBITKU, JHOO
1ocJie HEKOTOPOro HAY4YEHHUS! COCPENOTOYMBATHCS HA COOCTBEHHBIX OLIYILEHHUSX.
Benp cnenupuyHOCTh U HEMOBTOPUMOCTD - 3TO YepTa, OJUHAKOBO MPHUCYIIAs BCEM
IpOCThIM siBIeHUSIM. Crienu(UKy BCEX OCTaJIbHBIX SIBICHUH, KPOME XPOHAIBHOIO,
KOKIBIA W3 HAac He pa3 '"mynan"' cBoMMHM pykamu. Hampumep, HeTpyaHO
MOYYBCTBOBATh MaJlbLIaMU TMOCTYMATEIbHOE JBWKEHUE, BpAIllEHHE U BUOpAIUIO
Tena, KaXAbld 3HAKOM C OLIYIIEHUSAMU TEIUIOBOTO OXKOra, yAapa AIEKTPUYECKUM
TOKOM U TIPUTSDKeHUs MarHuTa. UtoOwml "momynats" cnenuduky XpOHAIBHOTO
ABJICHUS, TOCTATOYHO COTHYTh, HAIIPUMEP,U3 MEJHOU MPOBOJOKH MPUEMHUK THUIIA
nupaMuabl Xeorca, COOTBETCTBYIONIUH ee mponopuusm (puc. 10, a).

Puc. 10. CxeMbI IpOBOJIOYHOI MUPaMUIBI (2), YCTAHOBKH UIS ONIPEAENICHUS CHIIBI B3aUMOCHCTBUS MEXIY
XpoHaNbHbIMK 3apsigamu (0), "mukoOpasza" B. C. I'pebennrkoBa (B) U y-oOpa3Hoit pamku (T);
3aBHCHMOCTD CHJIBI XPOHAIBHOTO OTTAIKUBAHKS OT YUCIIa B3MAaXOB MableM (J1): MUKpOaHTeHHHI C.
C. ConoBreBa (€ 1 ), cXxeMa OIpeAeSICHHs HAPaBICHHUS II0JIeTa XpPOHOHOB C TIOMOIIBIO 3epKaia (3)

HepxaTh mupaMuy CleAyeT TpeMs MajbllaMu 3a €€ BBICOTY, TPUYEM MaJIbIIbI
JIOJKHBI pacroJiaraThbCsi Ha PaccTOSHUU 1/0-1/3 BBICOTHI OT €€ HIKHETO KOHIIA.
XpoHanbHBIN 3()PEeKT BO3pacTaeT ¢ yBEIMYECHHEM pa3MepoB mupamuabl. Yepes
HECKOJIbKO MHUHYT y OOJBIIMHCTBA JIIOJEH BO3HHUKAET OIIYIIEHHE XPOHAJIBHOTO
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"ynapa": BHauane XpOHaJIbHBIM BEIIECTBOM 3apsKAIOTCS Malblbl, 3aT€M KHCTD,
pyKa U T. J., YEJIOBEK UYyBCTBYET "MYpalIKu'", MOKaJIbIBaHUS, TEIUIOTY UM XOJION,
pyKa HaYMHAeT HeMeTh U T. . Ho 310ynoTpelasiTh STUMU ONBITAMH HE CIETYeT.

Bmecro mmpaMupl MOXHO BOCIOJIB30BATHCS TAKXKE CKJICEHHBIM U3 ISTH
PUCOBAIBHBIX YTOJBKOB MpHUEeMHUKOM TuMa "nukoOpaza" B. C. ['pebenHukoBa u
noJiepXKaTh, €ro, Kak rnokasaHo Ha puc. 10, a (Bce yroibku MOryT OBITb OJHOIO
IuaMeTrpa, Ha pPHCYHKE CpEIHMHM YrojeK BbIACJIEH TOJIbKO M YAoOCTBa
U300paXKeHUs).».

Takum 00pa3omM, B KayecTBe 000011aI0LIEr0 BHIBOA PACCMOTPEHHOIO B
nyOoJMKalMM —Marepuasia 10 CHeHU(PUKE HCHOJIb30BaHUA B KOHCTPYKIIHH
rpaBuToruiana B.C. ['pebeHHUKOBa KOHJIEHCOpAa Ha OCHOBE OHOIIOJIEBOM JIMH3BI
ClelyeT 3aMEeTUTh, YTO:

1. 'maBHBIM TpeOOBaHMEM K OJHOMY M3 HalpaBiIE€HUN KOHCTPYHMPOBAHUS
OMoMoNeBbIX JUH3 (KOHIEHCOPOB) IMACCMBHOI'O THUMA JIsi MX MPUMEHEHHUS B
rpaButoriane B.C. ['peGeHHHKOBa SIBISETCS COTJIACOBAaHUE T'€OMETPUUYECKUX
pa3MepoB  KOHCTPYKTHUBHBIX  3JIEMEHTOB  OMONMH3 HE  TOJBKO  C
XapaKTepUCTUKAMU TOJOCTHBIX CTPYKTYpP, HEMOCPEICTBEHHO (HOPMUPYIOIIUX
UCIIONIb3yEMbIe B TPABUTOIUIAHE CTOSYUE BOJHBI JAe-bpoins, HO u ¢
COIVIACOBAHHBIMHM ~ XapaKTEPUCTUKAMH HCIOJIb3YEMOI0 B padboTe OHOIMH3
OMOJIOrMYECKOT0 MOJIs MUJIOTa IPABUTOIIIAHA.

[IpenBaputenbHO Takoe TpPeOOBAaHHE MOXKET OBITh pEaTU30BaHO Ha
IOpakTUKE 3a CYEeT MOoJ00pa COIVIACOBAaHHBIX C OMOJIOTMYECKUM TMOJEM H
XapaKTEepPUCTUKAMM CTOSYUX BOJH Jie-bpoiisisi reoMeTpuueckuXx XapakTepUCTHK
DJIEMEHTOB OWINPHU3MBI, a TakKKe MX OTHOCHUTEIHHO YTOPSIOYEHHOTO
pacroJIOKeHHUsT KaK MEXJy COo0O0M B KOHCTPYKIIMU OWINPHU3MBI, TaK U
OTHOCHUTEJIHHON OPUEHTAIMH 10 OTHOILIEHUIO K MUJIOTY, 3eMHOM TOBEPXHOCTH U
MOJIOCTHBIM ~CTPYKTYpaM OCHOBHOTO (OpMHUpOBaHUs BOJNH Je-bpoiins B
IpaBUTOILIAHE.

2. YauTbIBas cojepikaHue BBIBOAA I.1., cleayeT 3aMeTHTh, YTO TOBOPOT
paMoOK TpHU HCMOIb30BAHUU HANPUMEP METOJIA JIO30MCKATENbCTBA, KayaHUue IO
OIpe/IeJICHHOMY HaIlPaBJICHUIO BEPTUKAIHHO MOJBEUIEHHOT'O C MOMOILBIO PYKH
YeJoBEeKa MasTHUKAa JJii YTOYHEHHUs UMHGOpMALMKM, PEaKIus YroJbHOro
UHAUKAaTOpa KOHCTpykiuu ['pebennuxoBa 1o perucrpauun JIIIC Ha
L[EJICHAMNPABIIEHHOE MOJIOKEHUE PYK YEJIOBEKA B €r0 CTOPOHY, - BCE 3TO TaK HJIH
UHaYe OTHOCUTCS K 3(GdeKTy MposSBICHUS CBOMCTB OMOIMOJIEBOW JIMH3BI
MAaCCHBHOTO THUMA, TaK Kak B AToM dS(¢exTe B TOH WIM HHOM Mepe
HCIIOB3YIOTCS CIAEAYIONIas COBOKYITHOCTh 00000 X TPU3HAKOB!

- IIeJICHAIIpaBJieHHAs] KOHIICHTpallisd BHUMAHHS YeJIOBEeKa HAa KOHKPETHBIN
00BEKT BO3JCHCTBHS;

- LIeJICHAIIPaBJICHHO 33/1eWCTBOBAH B pabOTe MO3T U TEJIO YEJIOBEKa,;

- COrJIaCOBaHHO MPUMEHSETCS MaTepuanbHas KOHCTPYKIIMS YCTPOMCTBA,
KOTOpass HMEET KOHKPETHOE CTpPOEHHE, CBOK (UBWYECKYIO CTPYKTYpPY
MaTepuana M3 KOTOPOIO0 OHO M3TOTOBJIEHO, KOHKPETHBIE CBOU pa3Mepbl U

(opmy.

12



3. Tlo coxpaHUBIIMMCS y MEHS BOCIIOMHHAHHSM, YCIBIIIAHHBIM JIET
IBa/LIaTh Ha3aJl Kak MpeJaHHe OT MOEro JaBHO 3HAKOMOIO YeJOBEKa, - Y
Anekcanapa MakeqoHCKOro ObLI0 8 IIJIEMOB, OCTaBIIMXCS €MY B HACIEACTBO OT
CBOEr0 OTLA, KOTOpble ObLIM BbIMOAHEHBI B (popme Bbyrvimm Kielina, nmenu
CBEPXY PE30OHAHCHBIA AJIi COOTBETCTBYIOIIMX BOJIH MO3ra 4elloBeKa I'peOcHb
(TOJIbKO HE U3 MEPhEB, KaK HANPUMEP Y OOBIYHBIX NMUIEMOB PUMCKUX BOMHOB),
OJICBAJINCh HAa TOJOBY M COBMECTHO C OJETBIMM Ha PYyKy HOpy4amH (TOXe
cnenupuyeckre 3JIeMEHThl OOLIero YCTpoWcTBa IMpuemMa HH(OPMALIKH)
MO3BOJISIA TUCTAHIIMOHHO M M30MPATEIbHO BBISIBISATH MPOTUBHUKA (OJEBLIEMY
[IJIEM U MTOPYYH BOMHY) M MPAKTUUECKH MTHOBEHHO, KOHLIEHTPHUPYS] BHUMAaHHE
Ha 00BbEKTE BO3JEHUCTBUSA, HE TPUOIUKASCH K HEMY, - BBIBOJIUTH €0 U3 CTPOA.
Ho 510 noka Tonpko npenanue v He PaKT 4YTO OHO BEPHO.

4. TouyHO TakXke, MO COXPAHUBIIUMCS y MEHS BOCHOMHHAHUSIM,
yCIBILIAHHBIM T'7I€ TO B KOHLE JEBSHOCTBIX TOOB OT YK€ yuieamero B Mup
MHOM MOEro 3HakoMOro (KOTOpPBIM cCChUIQJICSd Ha YCJIBIIIAHHOE OT YeJIOBEKa
xopomio 3HaBmero B.C. I'pebennukoBa), - B.C. I'peGeHHMKOB 3apbLl CBOH
AHTUTPABUTALIMOHHBIE CETKM I'PAaBUTOIIaHA W WHbIE HAauOOJee Ba)KHbIE YACTH
KOHCTPYKIIUH B O€pE30BOIi POIIHIIEC 3aKa3HUKA.

B03MOXHO 3TO TOT 3aKa3HUK C KPYKKOM Te pacTyT MyxoMmopsl (Poto.9),
KapTa KOTOpOro IpHBeneHa B ero kHure. Ho omATh Taku 3TO MOKa TOJIBKO
MpelaHue U He (DAKT 4TO OHO BEPHO.

Buxmop I'pebennuxos «MOH MHP» 256

®ot0.9. Kapra 3aka3znuka «llIMeneBbie XOIMBD».

13



