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IIpu usyuenuu Hayk
npumepsl He mexee noydu-
MeAvHbl, “em npasuiq.

H. HbIOTOH



NPEAUCTOBME

B TBOMX pyKax, YH-
TaTteab, KHHUra O HO-
BOH M JApeBHe#d Ha-
yKe — HayKe O Ha-
JeXKHOCTH.

10 — HOBasl HayKa,
HOTOMY 4YTO  BCEro
JIMIIb HECKOJbKO Je-
caTHyeTuil Haszan Obl-
JIO BBEJIEHO TeXHH-
yecKoe MOHSITHE
«HajgexHocTby. OHO
cefilyac  3akKpelJieHO
I'OCTom — Coser-
CKHM TOCYIapCTBEH-
HBIM CTaHIAaPTOM.
I'OCT 13377—75 na-
eT cielyiollee ompe-
IeJleHHe  HaJeXHOoC-
TH: «CBOHCTBO 00'bEK-
Ta BBINOJHATH 3a1aH-
Hble (DYHKUHH, coXpa-
HsI1 BO BpeMeHH 3Ha-
YyeHHs1  yCTaHOBJeH-
HBIX 3KCIJIYyaTalHOH-
HBIX TIOKasaTejedl B
3a]aHHBIX MOpefelax,
COOTBETCTBYIOIIUX 3a+
LAaHHBIM peXUMaM...»
B T'OCTe mnpusepe-
Ha M Macca APYrHx
onpenesneHul; Tam
nogpo6Ho W THIA-
TeJbHO  3aUKCHPO-
BaHO, YTO TAaKOE€ <«OT-
Kas», «paboTecnocol-
HOCTBb», «6e30TKa3-
HOCTBY, «PEMOHTO-
HPUTOLHOCTb®. ¥ TBEp-
KIeHHbIe T'OCTom
TEpMHHB He TOpLIBA-



IOT C OGBIJEHHBIM, XKHTEHCKHM CMBICJIOM 3THX CJIOB, HO OT-
HbBIHE He JONyCKaeTcss HX NPOH3BOJBHOE TOJKOBAHHE: Te-
mepb BCe CIENHAJHCTH, ynoTpebJisiss 3TH CJOBa, HMEIOT B
BHY OLHO U TO 3Xe. DTO, KOHEUHO, OueHb BaxkHo. KecTkas
CTaHJAapTH3auKs, KOHKDeTH3alHus MOHATHH, MCIOJb30OBaHHe
CTAaTHCTHKH, MaTeMaTHueCKOro anmnapara HaZeXHOCTH HaloT
BO3MOXKHOCTb 3apaHee DacCUHTHIBATL BO3MOXKHBIE OTKas3Hl,
aBapuu. DTH pacuersl, 6asupyomuecss Ha NPUMEHEHHH Teo-
pHH BepOsATHOCTEeH, COCTABJAAIOT NPeAMeT HelpephIBHOIO CO-
BePIIEHCTBOBAHUS TEODHH HaIeXHOCTH.

DTo npeBHsA HayKa, HOO CYLIECTBYeT yKe MHOI'O BEKOB.
JlivBHBIE myTh Hpolsia OHa, He cpasy Hayumjcs YesoBeK
JeJjlaTb HaJeXHble Belld. JlIomasauch KaMeHHBle TONOpPH, 006-
BaJuMBaJuCh yOOrue Xu/HINA Hamux npeakos. Cmacascek OT
cruxui, obecmeunBas ceGe XOTA Obl MHHHMAaJbHBIA KOM-
¢dhopT, yesoBeK co3fAaBaJ Bce 0ojiee COBEPLIEHHBIE H CJIO0XK-
Hble Bellld, 3allMIlaioliie ¥ yMHpOTBOpsioumue ero. HMuoi
pas 3TH Belll I'yOHJH CBOEro TBOPLA U CO3JaHHbIE UM IleH-
Hoctd. Cropasu H 00BaJMBAJHCh HeHaJeXHbie INOCTPOHKH,
PYIIMJIHCh MOCTBI H NJIOTHHBI, CTaJKHBANHCh nmoesna. Mpau-
HOHl TEHbIO CONPOBOXKAAJNHCH BCE BhIAAIONMECs Hay4yHble H
TeXHHUYeCKHe NTOCTHXXKEHHs yejoBedecTBa — aBapHsMH U Ka-
TacTpodamH.

06 5TUX mevalbHbIX COOBITHSAX BCerja roBOpsT C HOHAT-
HBM coxaJjienneM. M Bce »Ke.. B KaKOM-TO CMbIcjJe Kara-
CTpodbI NPUHEC/H YeJOBEUeCTBY HeoleHHMYyo noab3y. Ecan
YeJIOBEK MOCTHras HX NPHYHHY, OH 006peTas OIBIT, KOTODHI#
oMoraJ eMy B JajbHeHlIeM.

VIMEeHHO HEeNOKOPHOCTh NMPHPOJLl HayyHJa uyejoBeKa 3a-
GOTHTbCA O HANEXHOCTH CO3[aBAaeMbIX HM BelleH, BBIHYXK-
Aajla ero sarJsaabiBaTh B OyLyliee, OTTauMBaJja Ha meyalb-
HBIX MPHMEPAx ero CHOCOOHOCTbL NPEACKAa3hIBaTb, MBIC/IHTD.
Bpsin JiM Mbl B [OJHOH Mepe oTfaeM cebe OTYET O MacluTa-
6ax MPOHCXOAAIEH cefiluac B MHpe HayYHO-TEXHHUECKOH pe-
poonuu. UesoBeK, OKasaJocb, HeOObWaltHO ObICTPO NPH-
BLIKAeT K HOBOMY. B IOHOCTH OH BOCXMIIEHHO IPOBOXKaJ
rJasaMy HeGOJIbIION BHHTOBOH CaMOJIET, CerojHs CUHTaeT
BIIOJIHE OGBLIYHBIM IeJOM, 4TO JIOAH H aBTOMAThI NMOCEIAioT
niaadHetsl ConHeuHo# cHuCTeMbl. MHp u3MeHSETCs NPSIMO
Ha HaAUIMX TJia3aX C HEBHIAHHOH B INPOIJIOM OLICTPOTOH.
[TpuunHOit 3TOrO SIBHJIOCH, BO3MOXKHO, H TO, YTO HayKa, B
paHHHe BpeMeHa Ipe3upaeMas HJH, HA060pOT, BO3HOCHMAs
Ha GOoXeCTBEHHbIe BLICOTH, CaMa HayKa CTaja CyIeCTBEH-
HeHIIHM 3JIeMEHTOM NpPOH3BOJWTEJNBHBIX CHJ OOIecTBa.



Hu B ofHOH OTpacjyu HapOALOro X03sfCTBA He OKynaer-
cs Tax OLICTPO 3aTpaueHHB pyGJb, Kak B Hayke. Kaxnoil
HayuHbifi pabOTHHK Haunle#l CTpaibl NMPHHOCHT B CpeRHeM
50 Teicag py6sell exerofHOro LOXOAa B BHJie 3KOHOMHUe-
ckoro a¢dexTa BHeApEHHS B HPAKTHKY pe3y/abTaTOB HayH-
HBIX HCCJELOBAHUM.

B maimefi crpaHe HayuyHas PEBOJIIONMA YIAHBUTEJbHO rap-
MOHHUYHO codYeTaercs ¢ peBoJiouneil conuanasbhoil. Coio3
5TOT IPHHOCUT BEJIUKHE NPEHMYLIeCTBA H B CMBICJE BO3-
MOXKHOCTEHl UeTKOro MJIAHHPOBAHHs HAyYHHIX H3BICKAHHH
L7151 BCeHl CTpPaHH W CTPaH COLHAJHCTHUECKOIO COApYKe-
cTea. Jlaxxe npoBosis Hauboslee (yHaaMeHTaJblbie, Kasa-
Jock OBl, elle BecbMa faJieKHe OT HyXKJ NPaKTHKH HCCJAeNo-
BAHHUS, yUeHble Halled CTpaHbl COBETYIOTCH C HAPOIOM, C
napTuell — HampaBJeHHsl HX HCCJAELOBaHMH Bcerfa akTy-
aJbHBI, Bcerfa oOpamieHnl Ha 61aro yesioBeyectsa, Ha Gsa-
ro MHpHOro OymylIero.

[TpekpacHbie mioxbl B IJIaHe pPAIHOHAJNBHOrO BBHIOOpa
HaIpaBJeHHS HCCJEeNOBAHUE M PACXOJOBAHHS CDELCTB INPH-
HOCUT KOOPAMHANHA HAay4YHBIX HCCNEeLOBAaHUI B CTpaHax
connananzma. OTCYTCTBHE KeCTOKOH KOHKYpeHIMH HaYHCTO
yCTpaHsieT OAHY H3 HaubGoJiee YACTHIX NPHYMH KaTacTpod B
KamUTaJUCTHIECKOM MEpe — [OrOHIO 32 HaXKHBOH, 3a0Be-
HHe 3JIEMEHTAPHBIX NPaBU/I TeXHHKH 0€30MacHOCTH BO HMs
HEMBICJAHUMBIX NPUOBIIEH, CHHXKEHHE 3aMaceB TPOYHOCTH JIO
HeJOMyCTHMO HU3KHX 3HAUEHHH.

Benukne MbICAHTENH TPOLLIOrO 3aJOXKHIH (QYyHLAMEHT
HAlIMX 3HAHHH O CBOHCTBax Bellell — TeX, KOTOPbIe COCTAB-
JSIIOT cefflgac OCHOBY HayKH O HaJ€)KHOCTH.

..HoBble 3HaHuf, HOBble MBiC/AH HNDHAABANIK YeJOBEKY
HoBy10 cuay. OH BBICOKO NOAHHMAJCH NoAYac, ONHpasch Iia
9TH TPYAHO HOCTABLUKECH eMy Kpblibsi. OnaJjeHHbe KPbLIbs
Mkapa Bumsitcs B pPyXHYBIIMX 3Ta)Kax 3AAHHH H HCKOpe-
JKEHHBIX (repMax CHeCEeHHbIX MOCTOB.

Ho Her npenena nepsanuio uesnoseka. Ero TtBopenud
MOTYT NOTPOraTh METAJJHUECKHMH «PyKaMU» CTPAaIlHO yla-
JgenHule Mupbl. OH crynaer no Jlyne. OH XKHUBET B CTO3TaMK-
HBEIX 3JaHHUAX, JleTaeT Ha CBEPX3BYKOBLIX CaMoJeTax, ¢ He-
MBICJIAMOH CKOPOCTBIO HOCHTCSI N0 3eMJie Ha aBTCMOOHJAX,
CBePXOBICTPLIX Toe3faX, NepeceKaeT BOAHbIE NMPOCTPAHCTBA
IO MOCTaM, NMPOCTUPAIOIIMMCSA HA LECATKH KHJIOMETPOB.

TexHuka Hamux [He#l B KOpHe OTJIHYHA OT BCEro TOrO,
4TO OLIJIO M3BECTHO YeJoBeKy paublie. OHa HeoObYalHO
CJI0XKHA, BKJAOUaeT B celst YyAOBHLIHOE YHCJO 3JIeMeHTOB,
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KaXJABli H3 KOTOPBIX MOX(€T OTKa3aTh, CJIOMAaTbCs — H 3TO
BelleT K rHOejH Jofed H CO3MAHHBIX HMMH CJAOKHEHLIIX
YCTPOHCTB.

He nopa /m oCTaHOBUTbCS B 3TOH TEXHHYECKOil TOHKE?
He npupmer nu gesnoBex, HaKoHel, K CO3JAaHHIO TAaKHX MeXa-
HM3MOB, KOTOpble Cry6sT W €ro caMmoro, ¥ TO, 4TO CO3Mall
OH 3a CBOIO JOJTYI0O HCTODHIO?

Her, e Gyner storo! He ocTaHoBuTb KoJeca HCTODHH,
He TOBEPHYTb BCHATh BpEMEHH, He CHOEepKaTh HecylUlyiocsd
BIepe]l TeXHHUKY. BHOBb W BHOBb 3a:KTyTCH B NpPELYTPEHHHX
ropofax OKHa KaOHHeTOB YYeHBIX, 3aJBl KOHCTPYKTOPOB,
VIOTHBle 3aKyTKH JabopaTopuil. YueHsle n HHKEHEephl CMeJo
BO3bMYTCSl 32 HOBBbIe 3ajnauu, emle 6oJjee Aep3HOBEHHBIE...

OHH cMensl, HOO BJANEIOT TEM, UTO Haja UM ThICsUe-
JIeTHSI HCTOPHSI HAVKH M TeXHHKH — HayKoil O HaJexHo-
CTH.

ABTOpH KHHIH CUHTAIOT CBOUM JOJIOM BHIPA3HTH CBOIO
6naromapHocts uHxkeHepy . M. CopuHy, mnpodeccopam
O. [O. Tonbabepry, M. C. Caynxomy, 2. A. Crpenpbunxo-
My 3a TPOCMOTP PYKONHCH U CIesaHHBIE MO Hell LieHHBIE 3a-
MedaHusi. Bo BTopoM HM31aHHH aBTOPH COXPAHUJHM B OCHOB-
HOM CTPYKTYpPy H COZepxXaHHe KHHUTH. B Hell mosBH/IHCD
JIUIIb 100AaBJIeHUS, BbI3SBAHHBIE POXKJIEHHEM HOBBIX HAEH H
npo6JyeM.



Terpagp 1

BONMA NYTb
NO3HAHMSA

OnHa ¥W3 caMBIX BeJHYaRIIHX
3a7a4Y HayKd — 3TO ee BO3-
MOXXHOCTb TNpPENCKa3hlBaTh H
NpeaBUIETD.

A. E. ®epcman

Best HcTOopHA  MaTepHaJIBHON
KYJbTYPHl YeJIOBEYeCTBa — 3T0
H HCTOpUS CO37aHHA BCe 60-
Jee n OoJiee HaleXKHHIX, IPOYU-
HBIX BelleH, »XHAull, MOCTOB,
JIOpOr, TOBO30K, KopaGJei.
JIume HHTYHUMS H OOBIT ObI-
1 TOBOZBIPAMH JPEBHHX HH-
KeHepoB. He 3Has moab3n
HAayK, HAs NMyTeM <«HaTYypHOTO
SKCIIEPUMEHTa», OHHM OKasHl-
BaJICh CJENIaMU B MOJHOM
onacHocrelt mupe. ToHymu ra-
JIMOHBI, PYUIHJHCL 3HKKYPaThl,
JIOMaJuCh GOeBble KOJECHUIBI.
Ho 3T0T nevasnbHbIf ONHT GBI
He HampaceH — uYeJOBEK IO-
CTEMEeHHO HauWHaeT NOHHMAaTh
NpHUPOAY Belllel, HauHHAaeT 3a-
IyMEIBaThCS 06 HX Oynymem,
HauuHaeT NMOCTHTaTb H IEHHTb
HayKYy.



Bonrui nyts No3HaHuA

JIymwe B caMble mocJefHHE TOAbl CJIOBO «HANEXKHOCTb®
NPHOGPENIO CTOJIb CJIOXKHOE CONEpIKaHHe, YTO MOHALO06HIIOCH
3aKpenyieHHe ero HCTOJKOBAHHs COOTBETCTBYIOIIMMH CTaH-
napramu. I[To Bblpaxenuio akagemunka A. M. Bepra, na-
LeXKHOCTh NpeBpaTHIach CETONHS B «npobieMy HOMEP OOMH
COBpeMeHHOH TeXHHKH».

BoenHble apXMBb HANOMHHAIOT O TOM, YTO BO BpEMS
Kopefickoli BoiHB paauosokannonusie cranmun CHIA B
Heleno paboTajyd JIHLIb OIHH [l€Hb — OCTaJbHOE BpeMs
OHH peMOHTHPOBaJHCh. UTO XKe TOBOPHTh TOTAa O COBpe-
MEHHBIX, ellle 6oJiee CAOKHBIX YCTPOHCTBAX, NMOPOXKIEHHBIX
SMOXO0H HayUHO-TEXHHUECKOH pPeBOJIIOIUHU? SJIeKTpOHHO-BbI:
YHCJNTENbHBlE MALIMHBEI TPETbEro W UYeTBEPTOTO IOKOJNEHHH
HecpaBHEHHO cJoxHee MamuH 50—60 rogoB, y HUX B THICS-
yy pa3 6ogbuie paGouux 3JeMeHTOB. EcJH Imepejy BTOPOH
MHPOBOIl BOIHOH panuoaeKTPOHHOE 060pyLOBaHHE CcaMoJIe-
ra-ucrpeburenss CIIA cromno 3—5 TeicAY monnapoB # co-
nepxano Bcero 40 37eKTPOHHBIX JaMm, TO celyac Takoe
060pyJOBaHHEe CTOUT CBHIILE MMJIIMOHA LOJNJIAPOB H COLep-
XKHAT THICUH aKTHUBHBIX 3JEeMEHTOB.

To ke mpoucXOmuT M B APYrHX 06JACTSAX TEXHHUKH: IO-
CJIeICTBHSA OTKa3a OJHOTO, caMOro, KasaJoch Obl, MyCTSKO-
BOTO 3JIeMeHTa GBIBAIOT HOPOH HCKJIIOWHTENIbHO CEePbe3HLIMH,
Haxe KaractpodudyeckuMu. Tak, HeynauHasa KOHCTPYKUHA H
KaK CJeJCTBMe TNOJOMKa 060JTa, Kpensilero IBHrareslb B
HCIIOJIMHCKOM aMepHKaHCKoMm camoJgere JIC-10, mpusesan
HeJlaBHO K CPLIBY JBHraress M ru6ejsd MOYTH TPEXCOT JeJso-
BeK. Onun 6oar! Ilycraxk, kaszasnoch GbI...

CoBpeMeHHass HayuHasi JHTepaTypa Ompejesser Halex-
HOCTb KaK CBOMCTBO H3[e/Hs, 00ycJIOBAE€HHOE ero 6e30TKa3-
HOCTBIO, JOJIIOBEYHOCTHIO M PEMOHTONPHTOLHOCTBIO H o6ec-
NeyuBapllee HOPMaabHOEe BEIIOJHEHHE H3JeNHeM 3aJaHHBIX
¢yHKUHE.

Uro xe, HAllM OTHBI M AelH, HAIIM GoJiee JajeKHe mpa-
yper ObiM Ge3pas3sIMuHBl K 3TOMY CBOMCTBY Bellell, mpo-
U3BOAMMBIX HMH? Heyxenn um 6blJI0 BCe paBHO, CTOHT HJIH
pasBajiuBaercs AOM, IJie OHH XHBYT, IPOBAJHTCS JU MOCT,
0 KOTOPOMY OHH HpPOE3XKaloT?

Bonpochl 3TH HMeIOT SIBHO PHTOpHUECKHH xapakrep. Bes
HCTODHSI MaTepHaJbHOH KyJBTYPH UYeJOBEUeCTBa — 3TO
ucTopHsa 60ppObI 3a co3llaHHe Bee Gosee W Goslee HaleKHbIX
Bemieidl. C TexX mop Kak YeJOBeK CTaJs IPOH3BOAHTH OPYIHs
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TPyAa M mpexnMeTs o6uxona, OH HeyCcTaHHO 3abormica 00
X OesorkasHoctu. Ecau 6p BJajesnblly KaMeHHOrO TOMO-
pa 6bLI0 6e3pasjuuHO TO 0OCTOSATENLCTBO, YTO ITO OPYKHE
XPYNKO H Jierko APOOGUTCA NPH ynape, Bpsl JIM OH CcTaj Obl
JyMaTb O 3aMeHe MarepuaJja.

He siBnserca s HempephiBHas 6opnba 3a KauecTBO H3-
LeJHMH OLHOH M3 ABMKYIUMX MPYKUH TEeXHHUECKOro Ipor-
pecca?

Hamum panexkum npeixkam coBceM He Uy:Kabl Oblayd 3a-
GOTBl O HafeKHOCTH M KauecTBe Belllelf, KOTOpble HX OK-
pyKaJn.

UeTsipe ThicsuM JsieT Haszas B [peBHem BaBuioHe cyuie-
CTBOBAJ 3aKOH, KOTODPHI rJachi::

«Ecan noCTpoeHHLI apXUTEKTOPOM AOM DPa3BaJHTCSs, H
IPH 3TOM NOTHOHET ero BJajenel, apXHTEKTOP MNOLJIEKHUT
CMEpPTHOH Ka3HH.

Ecau npu sTom noruGHer cbii Brajenblia noMa, CMepT-
HOW Ka3HH INOJJIEKHT ChIH apXHTEKTOpa.

Ecnm moruGrer pa6 Bianesabua IOMa, apXHTEKTOp 064-
3aH BO3MECTHTb BJIaJeJ/blly MOTEPIO®.

Buanmo, obecrneuuth KaueCcTBO MOCTPOEK IpH TOrAall-
HUX MaTepHajax OblIO CJI0XKHO. YTBEpKAAIOT, 4TO OubJ/ei-
ckasg Bapuionckas GalHs cymiecTBoBaJja B JefCTBHTEJb-
Hoctd. Ecam 3T0 Tak, To Kpyuenne BaBusonckoil 6aumHan —
1IepBOe 3aperCTPHPOBAHHOE B MCTOPHUECKHMX XPOHHKAX Ile-
YaJibHOC CBHJETE/NILCTBO O KartacTpo(e, BBLI3BAHHOH [1ep-
30CThIO YeJIOBEKa.

YesioBeK cTpeMmuics BBepX, K COJIHIY, HO He HMeJ AJd
3TOT0 HY MaTepHaJ/oB, HH 3HAHHH. B IEIbHBIX 00JOMKax
[VIHHAHOA DBaBuJjioHcKON 6GamHH OBLIN ellle pa3 MorpebeHsl
Halexkibl APEBHHX Ha JerKyo nobexy Han npupopoil. Has
TOr0 4TOOBl OCYIECTBHTb MeuTy — CTPOHTb JerkKue, BOH-
3aiomecss B He60 HeBecOMble 10Ma, Oe3omacHble AJs XKH3-
HH, J0Ma BBICOKOrO KauecTBa H IOJIHOCTBIO HafeXHble,—
4eJIOBEYECTBY CYXKJAeHo OblIO MHOroe moctuub. [IyTh K co-
BPEMEHHOH HalleKHOU TeXHUKe Obl1 TSAXKesa W BbIMOLLEH
}KepTBaMu. DTOT NyTh NPOKJIAABIBAJIH MeHHH, YbH MMEHA MBI
cJiaBuM, M Oe3BeCTHBEIE CTPOUTeNH-paboune.

IlyTs 3TOT HeMHHyeMO HPHBOAMJ K COBPEMEHHOH HaM
TeXHHKe.

Ho nenaBHO 06Hapy:KuJIOCh, UTO BCEro CHENAHHOrO ye-
JIOBEUECTBOM JJIf MOBHIUEHHS HAJeXKHOCTH MaJso, XoTsa 6e3s
3TOrO, NOCTHTHYTOro, HEBO3MOXKHO ABMrartbcs fAanpite. Ha-
YUHO-TEXHHYECKAass peBOJIOLHs, COBPEMEHHHKAMH KOTOpOH
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MBI fABJASEMCs, NMpUBeJa K YCTPOHCTBAM CTOJb CJOKHBIM,
4TO TPAXHUHUOHHEIE IOAXON K Mpobjeve HaleKHOCTH CTal
Yy30K H HegocTaTtoueH. [ToHamobuscs cBeKHUH B3rJsi, MOHA-
HOOHJNCh HOBHIE HIEH, BCAKHH pa3 BpacTalollllie KOPHIMH
B TI0YBY, TOATOTOBJIEHHYIO CTAPHIMH MYyZpenaMHu.

Sine arfificio sciens aut ignarus arfifex *

AxTpomoJsiorn, HCTOPHKH, HCKYCCTBOBEIB!, CKYJbITOPHI
MBITAI0OTCH BOCCO3[aTh OOJIHK 4eslOBEKa, XKUBUIEr0 HECKOJIb-
KO ThICAY JIeT Ha3ak. DTOT YesJOBeK NPeACTAHeT Mepei HaMu
KDacHBBIM H CHJIbHBIM, JA€P3KO BCTYNAIOIIHM B eQHHOOOD-
CTBO C KOBapHO!l NpHPOROH. DTO OTHIOAb He 0e33aIUTHOE
CYILeCTBO, NPsUyllleecss OT XOJOAa B IIKYPH H HE BJIACTHOE
HaJ OKpyKawooumum MHpoM. [lasnekuit mpefok Mmor Osl mpo-
JeMOHCTPHPOBAThL HAM CTPOEHHS M3 OOOXKIKEHHOTO KHPIH-
4a, KOJIECHbIe MOBO3KH, KPaCcOUYHYI0O KepaMH4YecKyio KyXOH-
Hylo yteapp. OH 3HAKOM ¢ BBLIIJIABKOH MeTasjioB, Hepece-
KaeT MOps H O3epa Ha CyJax, cHaOXXeHHBIX NapycaMH H
BeCJaMH, OH MOJb3yeTcs IJIyroM, BeCaMH, ypPOBHEM, OTBe-
COM, YrJOMepoM, LHPKYJeM, KJelllaMH, HalHJIbHUKOM, HOX-
HHIlAMH, OHJIOH, pyOaHKOM, KOJOBOPOTOM.

OH co3paer rpaHIHO3HbIE COOPYKEHHS, 1O CHX MOp BOC-
XMIIAIONIHE CBOMMH MacwrabaMH H NPOYHOCTBIO. Erumer-
CKHe MNupaMuIbl, CQHHKCH, CKYJAbNTYDPHI-KOJOCCH, Ipede-
CKHMe XpaMbl, PHMCKHe OOIleCTBEHHBIE 3[JaHHS M aKBEeLyKH
BEICTOSIJIM B JOJITOM TPOTHBOGOPCTBE CO CTHXHEH.

CrponTesan JpeBHOCTH ofJjagand TpPOMAanHOH HHTYH-
uuei, 60raTbiM ONBLITOM H BBICOKMM NpPO(ecCHOHaJbHEIM
MacTepcTBOM. He 3Has TeopHM, LpeBHHE INpeAyraiblBajH
MHOTHE TNIpPOrPECCHBHBIE TeXHHYECKHEe pelleHHs, OCMBICJIeH-
Hble JIMIIb 9epe3 MHOI'O BEKOB.

IIponer 6amox IlapdeHoHa, CTPOHTENBLCTBO KOTOPOTO
3aBeplieHO B V Beke [0 Halle#l 3pHl, He mpeBbuIan 2,5 M.
Korna apxurexkTop MHeCHK/ NPHCTYNHJ B 3TOM K€ BeKe
K CTPOHTEJhCTBY NpomuieeB Akponoss, eMy ToTpe6oBaIoCh
HepeKpbiTh MpaMOpPHEIMH 6ajJkaMH IpoJieTel 1o 6 M. Mue-
CHKJI 3aMypOBaJ B MpaMope B CIelHAJbHbBIX KaHABKaX IKe-
JIe3Hble CTEPXKHH, CO31aB «apPMHPOBAHHEI Mpamop». ITO
661710 GoJibiiioe JocTHKeHHe. Ho uCTOpHKH HAyKH AoRasa-
JH, 9To yxKe B JlpeBHeM BaBusioHe HCNO/Bb30BaNH TPOCTHHK
IJI apMHPOBAHHS TOCTPOEK M3 Cyxofl ryiuHBL. De3BecTHHE

* 3HAIOT, HO He TBOPSIT, HIH TBOPAT, HO He 3HaioT (;1ar.). J:KoBau-
nu Barrucra I1oprta, Harypanenasa marus. 1558,
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rpeyeckHe KoJIOHMCTH Ha CHIMJIMHK ellle paHpIUe INpHMEHS-
JII apMUPYIOLIME 3KeJIe3Hble 3JIeMeHThI, NOBHIIIAoIINE NpoU-
HOCTb KOHCTPYKIIHH.

ITouemy ke HapsiLy C TUM, €CJH PacCMaTPHBATb BEJIH-
JeCTBEHHBIE COOPYIKEHHs] NPEBHUX C COBPEMEHHBIX MO3HIH,
OHHM TOpa)KaloT CBOMM INpeHeOperKeHHeM 3JIeMeHTapHEIMH
OCHOBaMH CTPOHTENbLHOH Hayku? To, UTO COXpPaHHJIOCH 10
CHX IIOp, COXPaHHJIOCH JHIUb 6Jaronapsi HEMBICIHMBIM 3a-
IlacaM MNpPOYHOCTH, NOTPeGOBABIINM KOJOCCAJLHBIX Iepe-
pacxojioB YesIOBEYECKOro TPyAa U MaTepHasoB.

[lnensomue BOOGparkeHHE IOJYOKPYKHBIE aPKH DHM-
CKHX aKBEeAyKOB, OKa3blBaercsl, fBJSIOTCA CBHIETENIHCTBOM
He CTOJIbKO M3OLIPEHHOCTH 3CTETHYECKOTO BKYyCa, CKOJIbKO
TeXHHYeCKOH HaMBHOCTH. JIpeBHHe CTpPOHTENH He 3HaJH,
Kak BbIOpaTh panuoHa/bHble C TOUKH 3PEHHSI CONPOTHBIIE-
HHSl MaTepuaJOB O4YepTAHHA apoK, W BHIOMpanun HaunboJsee
npocTeie — MOJyOKpyzkHble, ONBIT NMOJACKA3blBaJ HM HpOY-
HOCTh HEGOJIbIINX HPOJIETOB, H OHH JA€JaJu HX MHHHMAaJbe
HBIMH...

[TpuxoauTcst NpH3HATh, YTO NPEBHEMY CTPOHTENIO HELO-
CTaBaJI0 ONHOTO OYeHb MOLIHOI'O OpYyKHs — HaykH. O6Ja-
Iail OH ee OCHOBAMH, XBATHJIO Obl UeThIpeX HeHCTBHH apud-
METHKH, YTOOB INpPeNCKa3aTb, BBAEPKHT JHU TO HJIH HHOE
OGpeBHO NPHJOKEHHYI0 Harpysky, 4ro6Gbl TBEPLO YKasars,
KaKoro jguaMeTpa CBOJ MOXKHO BO3HECTH Ha JaHHBIX KO-
JIOHHAaX, a Kakoro — HeT. Ho npeBHHE CTpOHTENH He 3HAJH
H OpPOCTeHNIMX Hay4yHbIX TeopHi. VIHTYHLHS M ONBIT — BOT
UX TOBOABIPH B HOJHOM ONACHOCTEH MHpe.

Apxeosiornyeckne pPacKONKH 3HKKypara DTeMeHaHKH B
Hpesnem BaBuioHe, COOpYyKeHHS, KOTOPOE, KAK IOJIAraioT
HEKOTOPHIE HCCJEAOBATENH, NOCAYXKHJIO NPOTOTHIOM OHG-
Jiedickoi BaBuionckoit GaiiHH, MOKa3bBAIOT CJeNyIOLIee.
3uKKypar umesa Gosbluue pasMepbl (MHOTHE NECATKH MeT-
POB KaK B JJMHY H IIHPHHY, TaK H B BBICOTY) M OBLI IO-
CTPOEH M3 CHIPHOBOrO KHPIHYA, JHIIb OOJHIOBAHHOTO KaM-
HeM. EcTecTBeHHO, UTO CTOJB TPaHLHO3HOE COOPYKEHHE H3
TaKOro HEMpOYHOro MarepHasja He MOIVIO OBITh JOJroBeu-
HbHIM. Ero paspyueHnio crnoco6CTBOBAJH H CHJIA COGCTBEH-
HOH TAXKECTH, U NefCTBHS HOXKAEH, BETPOB, MepenanoB TeM-
nepaTypol. 3HaHHe CBOHCTB CTPOMTENbHOTO MaTepHala,
BO3MOXKHO, NPENOTBPATHIO 6B KaTacTpody.

B JpeBnem BaBujoHe, HampHMep, HPH H3rOTOBJIEHHH
CTeKJ/a MCIO0/b30BAJNHCh YeJOBeUecCKHe 3MOPHOHBI. JIMOHLBI
3aKaJHBaJd CBOH Me4M, MOrpyxas HX B Teda IJEHHBIX.
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B ocHOBaHHMS MOCTOB W 3JaHH} 3aMypPOBLHIBAJIM NMPEKPACHBIX
IeByIlleK, U JHIIb co BpeMeH JpeBHero Puma ux cranu 3sa-
MeHSTh YydeJaMH...

Hcnonp3oBanne HaAKONIEHHOro APEBHHMH CTPOHTENSMH
SMIIHPHUECKOT'O ONBITA He BCEerja MPUBOLUJIO K HYXKHbBIM pe-
3yabrataM. M Torzma UM ocraBajioCh YIOBAaTh JIMIIb Ha BHIC-
LIMe CHJIB, U OHH BCEMH CIOCOOAMH CTapaJuch yMHJIOCTH-
BUTb HX. DTH cnocofbl ObIIM He TOJbKO HPPAalHOHAJbHBI,
HO mojyac u KpafiHe XKeCTOKH.

B Masoasmarckom xpame Basrana xpaHuaach pyKONHCh
IX Beka, B KOTOpPO# TaK ONHCHIBAJICSl PeleNT» H3rOTOBJIE-
HHA 6ynatHoro kauHka: «HarpeBars, moka OH He 3aCBETHT-
cs1, KaK BOCXOJslllee B NMyCThIHE COJIHIE, 3aTeM OXJAAHTb N0
I[BeTa LApCKOro Nmypmypa, NOTpyxKagd B TEJO MYCKYJIHCTO-
ro paba.. Cuaa paba, nepexois B KMHXKAaJ, H MPUAAET Me-
TaJJy TBEPILOCTbY.

PeMmecneHHHKH W CTPOHTEJNH IIOJIarajuch BO BCeM Ha
TPaAMIHH, HHCTHHKT M OonbIT. MHOTZa MM ypaBaJjoch CO3fia-
BaTb BeJHKHe TBOPEHHs, BOCXHMIIAIOILHE MHD OO CHX IIOD.
Ho HnecMoTpsi Ha BeJHKOJeIHOE MAacCTEPCTBO peMeCJeHHH-
KOB, MHXKeHepHOe pellileHHe HX H3JeIMil B GOJBLIMHCTBE CJy-
gaeB OBIJIO He JIYYLINM, a Toxyac — ¥ (paHTACTHYECKH IIJIO-
xuM. He xBatano cMeKkasJku yKpenuTb Kak clielyeT KOJeco
y HOBO3KH — M KoJleca CJieTaJu Ha KaxkpoM uary. He 6ni-
JIO TIOHHMAHHA NPHPOAL HaNPsAXKEHUH B KOHCTPYKUHAX CY-
JOB — M HEYKJIOXKHe MOPCKHEe MacCTOJOHTHl TOHYJH, HaOpaB
BOZLI Uepe3 OecKoHeuHBle Teud. Penkuil HBIPAABLINK, HCCJE-
IyIoWui ceroiHs HAHO BGAM3HM 6GeperoB Cpenn3eMHOTO H
UepHoro Mope#, He BHAe] Ha JHe oOpoclulero pakKyllKaMmH
JipeBHero xopabJs.

OnHako OCTPHI yM M NaMsTh JPEeBHUX HE OCTaBHJHU 6e3
BHHMaHHS 3aKOHOMEPHOCTH, HabmonaeMble B npupoje. Eme
B He3amaMsiTHble BpeMeHa OBLJIO 3aMedeHO, UTO KPOBaBbIf
3aKaT CyJHUT BeTep, a NPH3eMJeHHbIH MMOJeT NTHI — A0XKJIb.

Co BpeMeHeM 4YeJiOBeK TMOlIes JaJjblle, MONBITAJICS
0OBACHHTD, NIOYeMy IJIaBaeT JIOAKA, NOYEMY PBHYArOM IOJ-
HEMaloT 6oapwoll rpy3 u T. n. CTpemJieHHe NOCTHYbL NpH-
YMHBl 4BJEHHH TNPHUBEJO JIOAEeH K OTKPHITHIO HEKOTOPHIX
o6IINX 3aKOHOMEpPHOCTEl, K a0CTPAaKTHBIM MOHATHSAM. Bo3-
HUKJIH TEPpMHHH <«JIJIHHA®», <BeC», <«OTHOUIGHHE», <CHJIa»,
«aBHKeHHe». Pa3BuTHe NPOH3BOACTBA U TEXHHKU HeH30eX-
HO JOJIXKHO OBbLIO HOArOTOBHTb CO3HAHHE WeJOBEKa K CO-
3[aHNI0 M HCIOJb30BAHHIO a6GCTPAKTHBIX NOHATHH, omepa-
MY ¢ KOTOPBIMH COCTaBJSIIOT CYLHOCTh HAyKH.
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IlpeBHHe HauuHaJ U NOHMMAaTb, 4TO NPHPOAOH ympas-
ASIIOT ONpeLeseHHble 3aKOHH. [lopbiBas ¢ PeIMriO3HLIM Ha-
HBHBIM IIPeJCTaBJeHHEeM O OeCHPeKOCJOBHOM, HEYMOJHMOM
UpPPaLHOHAJILHOM pOKe, OHH HeH30e:KHO CTaBHJIH Ha €ro
MECTO CTPOIHBEIE 3aKOHH NPHPOAH. /s 3TOro Hy:xkHa Obljia
rpoMajHasi peBOJIONHS B JIOACKOM CO3HAHHH, H JPEeBHEKH-
Talickoe yueHHe 0 «Jao», H unes «Jloroca» y I'epakaura —
ee cBujeTenn. [lpeBHye MyApensl CBHIKAJIHCh C CyUIeCTBO-
BaHHeM BceoOmHX OOBEKTHUBHBIX 3aKOHOB, YIPaBJ/AIOIIHX
BceM cyuuM. TolbKO mocje 3TOr0 OHH MOTJIM OCMBICJEHHO
BECTH IIOMCKH KOHKPETHBIX 3aKOHOB KOHKPETHBIX fABJEHHH,
HalpuMep B HayKe BpeMeH Apxumena.

JdtoMy crnoco06CTBOBANH TNPaKTHUeCKHE MNOTPeOHOCTH.
Toprosasa HyKHajace BO BBeAEHHH YeTKOHl CHCTEMBbl CUH-
cnenus. Pasnennt 3eMesb BhI3BAJAM K KHU3HH IeOMETPHIO H
MareMaTHky. Teicsium JeT Ha3ax JIOZH MOTJH COCTaBJAATb
H pelllaTh KBaJpaTHbE YPaBHEHWd, 3HaJAH 00 HPpalHOHAb-
HBIX YucJaax. MopensaeaHnde 12710 TOMUOK Pa3BHTUIO acTpo-
HOMHH. ApDXHUTEKTypa H 304eCTBO TpeGOBANH COBEpIICH-
CTBOBAHHSl CTPOHTEJLHON MeXaHUKH.

Tpynsl Apucroresis COCTABJSIOT yiKe [Ny SHLUHKJONE-
JHI0 3HaHAH, 06pa3yloT KOCTAK HayKW ero BpeMeHH. ApH-
CTOTeNb, yueHHK [lnaToHa, mouwles fgaJbllie CBOErO BeJMKO-
TO Y4HTess: OH yBHJEJT HCTOYHHK 3HAHHH HE B CJOMKHBIX
YMO3pUTEJbLHBIX NOCTPOEHHAX, HE B (DOPMasIbHON JIOTHKE, a
B HabJ/I0JeHHH, B 5KCIEPUMEHTE.

HecmoTps Ha HenpaBHJIBHOCTb HEKOTOPBIX HCXOLHBIX
IpeANoChlIoK, ApHUCTOTe/ b, HETOPONINBO Oecer0BaBLIHE CO
CBOMMH YUeHHKaMH B CBAleHHOM cafy AmnoJssoHa B Adu-
HaxX 3a TpUCTA C JIHMIIHUM JIeT A0 Hallefl 3pH, NOBeLaa O
NpUHIKIE [efCTBHA BeCOB, CTPOUTENBHBIX OJOKOB, 06 OT-
KPHITOM UM NpaBuJie paBHOBecHs phluara. Meicau ¢umoco-
¢doB, o6paTHBIINXCS K ONBITY W NpPakKTHKE, OOpeJH HOBYIO
CHITY.

CmepTp AsekcaHapa MaKeLOHCKOr0 O3HAUaeT M OKOH-
yaTeJbHbIH Kpax co3faHHoi uM Hmnepun. B 323 romy no
Hamel 3pel majsa u A¢QHHCKas WIKoJaa, BO TiaBe KOTOpPOH
CTOSIN ApPHUCTOTEND.

B Ac¢unax y BiacTu OKasaiuch NPOTHBHHKH AJjiekcaHni-
pa, 1 Apucroreno npamiocs cnacarbest GerersoM. OH ymep
B XaJskuje B Bo3pacre 63 jer.

Ponb HayuyHOrO HeHTpa ApPEBHEro MHpa mepenna K ro-
pony, ocHoBaHHOMYy MakenosckuM B genpre Huina — Anexk-
canapun Erumerckoi.
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3nemHn# MpaBHTeNb, OCHOBATENb €rHNETCKON AHHACTHH
[Tronemees, [Tronemest 1 Cotep, ob6iackan yueHHKa ApH-
crorensa Jemerpus @ajiepckoro H TNOPYYHJ eMy CO3[aTh
HOBLI Jlukel. [lemerpu#i pbfIHO MpPUHAJCA 3a [JeJO, H
npexje Bcero coGpas Bce Tpyasl Apucrorens. Ilocrenenno
BO3HHK KPYT YUYeHHKOB.

Tax o6pasoBasnack japyras H3BeCTHas HayuyHas IIKO-
Ja — ajekcauapuiickuii Mysefi. TlocreneHHo Mysed cTan
KPYNHEHIIUM HAyUHBIM LEHTPOM, JABe OUOJHOTEKH KOTOPO-
r0O HaCHUHTHIBAJH CEMbCOT THICHY ToMoB. OOnime mamupyca
CHOCO6GCTBOBAJIO CO3LAHHIO BCE HOBLIX M HOBBIX KHHT.

Anercaunpuiickuit Mysefi GBI, BO3MOXKHO, NIEPBLIM IIPH-
MEepOM OpPraHM3alMH KOJJIEKTHBHBIX HAyUHBIX HCCJIE0Ba-
HHH.

HckmouuTenbHble yCA0BHS Ul PasBUTHA HayK IpH-
BJAEK/IH B AJeKCaHAPHIO JYYIIHX YYeHBIX CO BCeX Kpaes
3eMJIM — JKHJH OHH BMeCTe 3a CuUeT Kas3Hbl. B TeueHHe BCe-
ro aHTHYHOrO MepHozia ajekcaHapuiickuit Mysefi BHOCHJ
CYIIeCTBEHHBbI BKJAJ B H3yUeHHE €CTECTBEHHBIX HAayK, H B
MEPBYIO Ouepenb — MEXaHHKH, (PU3HKH. AsercaHIpUACKYIO
HIKOJTy OTJIMYaJOo CHCTeMaTHUeCcKOe HCCJ/e[OBaHHe KOHKpeT-
HBIX Belledl ¥ fBJeHHH NpUPOLHL.

VueHBIM aJleKCaHIPHHCKUX Tpamuimil OblT BelHKHE Ap-
XHMe[,.

Apxumen poxuacs B 287 roay mo Hamelr spel B CHpaky-
3aX B ceMbe H3BecTHOro actpoHoma Punus. Hayunwoe ycr-
peMJeHHs ApXHMela B TOJHOM COOTBETCTBHH C TPaJHUHUSA-
MH Myses OblIM HanpasJeHbl Ha HCCAeNOBaHHE KOHKPET-
HBIX 1npo6JeM, siBleHHH. Tak, Apxusmen NOCTPCHJI MOCTHL
coO6CTBEHHO! KOHCTPYKIMH, MOA €ro PYKOBOACTBOM OblIH
BO3JBHTHYTHI HaMObl [Js peryJHpoBaHHs pasnusoB Huna,
OH u3obpen «BUHT ApxuMmena» ajs nogbema Bomsl. Heso-
BEK PA3HOCTOPOHHE ONAPeHHBIA H HA PEIKOCTh 3PYyAUPOBaH-
HBIH, OH OBbIJT OJHHM H3 NEPBHIX MHMKEHEPOB B CaMOM LIHDO-
KOM IOHHMaHHH 3Toro cioBa. Komeuno, u 1o ApxuMena
6rlH MHKeHepel. Elle paHblle HAPSAY C JIGKApsIMH, CBf-
IIeHHHKaMH, YYHTeJsIMH OOIIeCTBO HYXKJaJ0Chb B CTpOMTe-
JSIX KOMOB, XpaMoOB, JOPOr, MOCTOB, KaHAJ/OB, MamlhH. 3a-
cayrofi Apxumena CTaso TO, 4YTO OH NPHMEHST B CBOeH HH-
JKEHepHOll NMpaKTHKe pe3yJbTaThl HAYYHHIX H3BICKaHHM.

Apxumen paspaboTas OCHOBBEI CTATHKU M THIPOCTATHUKH.
YcnoBne paBHOBecHS phluara LaHO y Hero yKe He B TOM
CMYTHOM BHIe, 9TO Yy ApHCTOTeNs, HO B YeTKOfl MaTeMaTH-
yeckofl wHTepnperauuy: «Con3MepHMble BeJHUHHB YPaBHO-
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BELINBAIOTCS, €CJH [IJHHB,, HAa KOTOPBHIX OHH NOABEIIeHH,
HaXOAsTCs B O6PATHOM OTHOIIEHHH K TAXKECTAMSY.

Apxumen paszpaboTalj TEOPHIO HEHTPA TAMXKECTH H Hal
MOHsITHE MEXaHMYeCKOTO0 MOMEHTa CHJbl. 3aKOH ApxuMena,
OTKPBHITBIH MM TIpH OGCTOATENbCTBAX, CTABIIUX IIMPOKO H3-
BECTHBIMH, JIET B OCHOBY HayYHOTO KOHCTPYHUPOBaHHS Cy-
n0B. Hesb3sl mepeoneHuTh U BBeleHHe ApXUMeNOM IOHSITHS
«yIeJbHBIH Becs.

Apxumen, corsiacHo JereHfie, OblI yGHT HEH3BECTHBIM
connarom npu mafennn Cupakys. YOuiicTeo Hpousonnio B
TOT MOMEHT, Korfa ApxHMeJ DHCOBaJ Ha IleCKe CBOH reo-
MeTpuueckre ¢urypsl. MHXeHep, CKJIOHHMBIIMACA Hal uep-
TeKOM,— TAKHM OCTaJICsl B IIaMSTH IIOTOMKOB BeJINKHH yue-
HHI# IpEeBHOCTH.

Pagom ¢ ApxumenoM TpyAHJIHCh H APYrue BbILAIOIIHECS
MexaHHKH B u3obperarenn. HemHoro crapure ero 6u11 Kre-
3u0uif, nsobperareib THAPABIHYECKOTO OPraHa, BOISIHBIX
YacoB, BOASHOro NOXapHOro Hacoca.

Yuennk Kre3u6us ®uion B cBoeM Tpakrarte «MexaHH-
Ka» omucaJ MHOMKECTBO HHTepecHeHIIHX H300peTeHHH —
COOCTBEHHBIX M NPHHAAJEKALUIMX IPYrAM: XUTpOyMHBIe Goe-
Bble MAalIMHB, aBTOMAaTHUYECKHMIl TeaTp, KpHBbie 3epKaja,
«NJIOIOIHECA» COCYAbl, (POHTAHB C NBIOIIHMH JKHBOTHBIMH
H NOIOIKMH NTHLIAMH, «KapIaHOB» MOJBEC, YCTPOUCTBO LJIst
nojgayn CBATOH BOABl K Xpamy. [loutn Bce 3TH H306peTeHus
[IOJTHOCTBbIO OCMBICJIEHB], MHOTHE OIHpaloTcs Ha Xopollee
noHnManne PuioHom HayuHbX TeopHit. OH IpeKpacHO 3Ha-
€T NPUHIUI CH(OHA, OH OCBEJOMJIEH O TOM, YTO BO3AYX
HOpH OXJIAXKJAEHHH CIKHMAaeTcsl, a MpH HarpeBaHHHW pacuIups-
ercsl. HayuHele 3HaHHS $IBHO CIOCOGCTBOBAJM IIpakTHUE-
cKkuM ycnexam ®uijona.

Ho eme 6Gousee, yem Kresu6buit u ®umon, nssecren Ile-
poH AnekcaHAPHiiCKHH — aBTOp GOJIBIIOTO KOJHYECTBA
COXPaHUBIIMXCA TPaKTaToB. B OXNHOM M3 HHUX ONHCaH 3Ha-
MEHUTHIA «304unua ['epoHa» — ero naposasi Typ6una. Tam
Xe I0opaxkaBIMHA COBPeMeHHHKOB ()OKYyC — aBTOMATHYECKOE
OTKpHIBaHMe JBepell XpaMa IpH pas3KUraHWH OrHA Ha
JKEPTBEHHOM oOuare.

B tpynax Tepona BcTpeuaercs omucanue npubopa ans
U3MEepeHHs NPOMAJEHHOro MyTH, WJIH, KaK Mbl €ro Teneph Ha-
3bIBaeM, TakcoMmerpa. MHorouucneHHele Tpyan I'epoma —
cBoeoOpasHass SHUMKIONENHS TEXHHKH MABYXTbICSUEJETHEH
AasHoCTH. TaM ecTh omHcaHWe BOpoOTa, phiuara, BHHTA, 3yG-
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yaToil mepefaud, cuOHOB, KJIHHA, PAa3HOOOPA3HBIX MONbLEM-
HBIX M BOGHHBIX MAallfH.

Takum o6pasom, ypoBeHb 3HaHH{l TPEKOB 3JIHHACTHUE-
CKOro mepuoja Obli1 mocraTouHo BbicOK. OHM Bajesu Tex-
HOJIOTHe#l HoJydeHHs pa3HOOOpPA3HEIX MeTasJIoB, 3HaJ/lH O
prlyarax, o IecTepeHKax, O KoJecaX H HPOCTEHNIMX TOJ-
IIMNHUKaX, HaKOHel, O ABHXKYylIell cuie mnapa. Kasasoch
OH, OHH BIUIOTHYIO NOJOLULIM KO MHOTHM HCKJIIOYHTENbHO
BAaXKHBIM B NPaKTHUECKOM OTHOLIEHHH OTKDPBITHAM.

3aganuMcst H Mbl BOIPOCOM, KOTOPHIL He Pa3 CTaBHJIH
nepen coboil HCTOPUKYM HAYKH: MOYeMy Ke [ABe ThICAYH JIeT
Hazaja TakK M He GblJl MOCTPOEH MapoBO3?

Hekoropeie npuurHb oueBHzHbl. Hanpumep, 3aueMm Obl-
JI0 paboTaTh HaJ CO3LaHHEM NapoBOro JBUraTess B TE Bpe-
MeHa, KOrja BOKPYr OBbIJIO MHOMKECTBO BOASIHBIX KOJieC H
«XKHMBHIX ABHTaTesel» — paGoB?

Bropass oObeKTHBHash INPHUYHHA, KOTOPYIO TNPHBOAAT
HCTODHKH: OTCYTCTBHE B OJHOM H TOM e MeCTe ¥KeJje3a H
TOTJINBA.

Ho ectb u eme ogHo He MeHee BaxKHOe OOBsACHeHHE —
HeNoJIHOe HJIH HeNpaBH/bHOE TOHHMaHHe aJjleKcaHapuina-
MH CYLUIHOCTH TPOHCXOAAIIMX (H3HuecKux mpoueccos. Tak,
lepoH, mo-BHAMMOMY, OTOXKIECTBJsAJN map ¢ Bodxyxom. Hs
TPYGOK 30/IHMHJA, TO MHEHHIO aJeKCaHIPHUHCKHX YYeHbIX,
«IyJl BeTep», H COBCeM He CJIy4YalHO 3TO YCTPOHCTBO MOJY-
YMJI0 Ha3BaHHe B YecTb 6ora BeTpa — DoJa.

Hrax, Mbl MOXKeM CHeJaThb NPAKTHUECKH BaxKHbIH BBI-
BOJ: Pa3BHTHE TEXHHKH, KOPEHHble TeXHHUecKHe npeo6paso-
BaHHS AOJXKHBI OBITh NOATOTOBJIEHBI YCIeXaMH HayKH, mpa-
BMJIbHBIM NOHHMaHHeM CyTH Hab/i0gaeMbBIX SIBJEHHH H IpO-
HCXOIAIKX (DU3NYECKHX NPOLECCOB.

K nocTHKeHHIO 3TOfl HCTHHB HOAXOIHJIH M YyUYEHHIE
aJIGKCAHAPHUHACKOH IIKOJIBI.

Apxnmen, BnepBble NPHMEHHBIIMH MaTeMaTHYeCKHe Teo-
puM K pa3paboTKe CBOHX MeX4HHUECKHX YCTPOHCTB, MOKa-
3aJ MOJb3y HCIOJNb30BAHHS HAayuyHHIX MeToZOB. I'epoH H
JpyrHe MaTeMaTHKH IOCJeLOBaJH 3a HHM.

Onue u3 mnpexacraButeneil Myses, marematuk Ilanm
AnekcaHgpuiickuil, yTBepXKmaaJj, uTO HYKHO 0o0ydaTb <HC-
KyccTBY OpOH30BIIMKa, pabouero mo xeJjesy, CTPOHTE/Nb-
HOMY H CTOJAPHOMY HCKYCCTBY, a TakxXe XXKMBOIIMCH H BCe-
My TOMYy, YTO Kacaercs TPyHAa», W 4TO TOT, KTO XOPOIIO
H3Y4HJl TeOpHIo, «OyldeT BIOCJEACTBHH JIy4lIHM H300pera-
TeJeM H KOHCTPYKTOPOM B 00J1aCTH MeXaHHKHY.
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Bosnecennass na G6oxkecTBeHHHie (HJIOCODCKHE BHICOTEH
[TnaToHoM m ApHcTOTeseM HayKa aHTHUHOTO MHMpa IHOCTe-
[IEHHO CTAHOBHJACH CNYTHHKOM YeJNOBeKa, CO3IAIOILEro Ma-
IIHAHBl B COOPYZKeHHUs,— HHIKeHepa, KOHCTPYKTOpa, apXHTeK-
Topa.

Snoxa T™MTaHOB

SIpkuit u Henmoaru#i pacuper Puma Takxke cHocoGCTBO-
BaJ Pa3BUTHIO HAYK, OJHAKO B OCHOBHOM Te€X, KOTODHIE MOT-
J HaWTH HeMeNJIeHHOe NpPaKTHYeCcKoe IpHMeHeHHe. Tax,
NOCTHXKEHHS HayKH IIUPOKO HCIOJb30BAJHCh APEBHHMH
pHMJSHaZMHU TIPH BO3BeIeHHMH TOPOJOB, XPaMOB, aKBEIyKOB,
amduTeaTpos.

HamecTue BapBapoB npuBe/io K NafeHuio Pumckoit uM-
nepuu. HacrynuBiuasi smoxa CpefHEBEKOBbsl H3BeCTHA KakK
OJHH M3 CaMBIX MPayHBIX IePHOJAOB UesOBeUecKo!l HCTODHH.
Penkune HayuHble OTKPBITHSI 3THX JIET C TPYNOM TUpOOHBaJH
cefe HOpOry CKBO3b GecUHC/IeHHble OTpaHHUEHHd, 3aNpeTH
u Taby.

Ho Xax Heslb3si OCTAHOBHTb KK3Hb, HEBO3MOIKIIO OCTa-
HOBUTh IIOCTyHaTeJbHOE ABUYKEHHE YeJOBEYECKOH MBbICJIH.

OTxas OT HaTypaJbHBIX XO3dHCTB, reorpaduieckue oT-
KpHITHSI, paclBeTalomas TOpProsasa ¢ RajdbHUMH CTpaHaMu —
Bce Tpe6OBaJ/IO yBeJHUYEeHHS NPOH3BOLCTBA TOBAPOB, HEMBIC-
JuMOro 6e3 Pa3BUTHS TEXHHKH. A 3TO BeJO K PazeseHHIo
TPyna, K MaHypakTypaM, HOBBIM MalllMHaM W JBHTraTes]s M.
Ye/si0BeyeCTBO IO-NMpeKHEMY HaRalJIHBaA/I0 HeoOXCLUMBIE
€My 3HaHHS MHOTOTPYAHBIM TyTeM <HaTYPHOI'O» 3KCIepHU-
MelTa, 3KCIepHMeHTa B IIpomecce NOBCeJHEBHON [edATeqb-
HOCTH.

YIuBUTENbHB NOCTHXKEHHsS UdesoBedecKoro onwital Ila-
MSITh TIOKOJIEHHH NOpPO# CBSI3bIBAeT B I€NH NPHYHH U CJeH-
CTBHH, Kasajock Obl, caMble HEOOBIUHEIE, HEBePOATHbIE BELili.

Bor, HanpuMep, Kak B KHHTe «CXeMBl pa3nuuHbX HC-
KycerB» Teodunayca IlpecGpafitepa, kubumero B XI Beke,
ONHCHIBAETCA MPHTOTOBJEHHE MaTepHaja IJs 3aKalKh Me-
Tanana: «3aKajka keje3a BELETCS TEM iKe NyTeM, KOTOPBIM
pexyTcsl CTeKaa M pasMArdalTcs KaMHH. Bo3bpmu Tpexier-
HEero 4YepHOro Ko3Jja M JAepXkH ero B3alepTH Ha NPUBA3H
Tpoe CyToK 6e3 kopma. Ha deTBepThlli IeHb HAKOPMH ero
nanopotHukoMm. [Tocse Toro Kak OH fBa OHA NOECT Namo-
POTHHUK, IIOMECTH €ro Ha ouepelHyl0 HOUYb B OOUKYy C pelleT-
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yaTeiM JgHOM. Ilom GOuKky mOCTaBb COCyA [IJs c6opa ero
moud. HabpaB 3a naBoe-Tpoe CYTOK JAOCTATOYHOE KOJHYE-
CTBO JKMIKOCTH, BBIIYCTH KO3J7a Ha BOJIO, & B 9TOH XHMAKO-
CTH KaJ/i¥ CBOH HHCTPYMEHT...»

CorsiacHO npyroMy peuenty 3akaaky OyJaTHOA cTald
cjelyeT NPOBOAHTH B MOYe MaJbUHKA C TEM HENPEMEHHBIM
YCJIOBHEM, UTOOBI MaJ/IbUHK OBIT PBIKHM.

ITosnuefinine uccae[OBaHUS BHISIBUJIM peasibHble MPeuMy-
IlecTBa 3aKaJKH METaJJIOB HMEHHO B MOYeBHHe W aMMHa-
Ke, H B COBDEMEHHOH NpaKTHKe a30THPOBAHHE NPOH3BOAHUT-
€ HMMeHHO TakuM o0OpasoMm. 3axkajka B OHOJOrHYECKHX
JKHIKOCTSX HMeeT CYLIeCTBEHHOe INpPeMMYIIecTBO: B 3TOM
ciayuae 6osee spdekTuBEH TemjaooOMeH, a Ha rpaHuue Me-
Talna o0pasyioTcs TBepAble HIVIOBHAHBIE KPHCTAJJIbl HUT-
puia xxeje3a, CHOCOOCTBYIOIULME YIPOUCHHIO H3Je/IHs.

B mpouecce HaKOMJIEHHS ONBLITA YeJIOBEYECTBO NPHILIO K
CO3JaHHI0 MHOrHX BaKHEHIIMX TEXHHYECKUX YCTPOHACTB H
TeXHOJIOTHYeCKHX IPOLLCCOB.

IToxbemHbIe KpaHB!, BETPSHBIC MEJbHHIBI, KHHTONEUATa-
HHe, TKAallKHe H WHBIEe CTAHKH, YCOBEpPLIEHCTBOBAHHOE IIOPO-
XOBO€ OpY:KHe, HOBble 60JblIne KopabJiu, nepexof K HOBBLIM
cnoco6aM HOJyUeHHsl MeTajyia — BCe 3TO CTaBHJIO HOBHIC
3ajaun mepej HayKo#, n HenzbexHa Oblja HayuHas PeBO-
JIIOLHS, COIPOBOXKIAINAS PEBOMNIOUUH NMOJNUTHUECKHE H pe-
JIMTHO3HELE,

Hayka, xoropas mecToBajachb B MOHACTHIPSiX W yHHBep-
CHTeTax, He MOTJI4 yLOBJETBOPHTh obuiecTBO. Kak yKasbl-
BaJ OHreJbC, CPeJHEeBEKOBbE, CTEpEB C JHLA 3eMJH APeBHHe
UMBHJIN3ALKH, 3aHMCTBOBAJIO B HHUX JIMIIb XPHCTHAHCTBO H
HECKOJbKO IOJypa3pyLIeHHBIX IODOJOB, a HHTE/JIeKTya/b-
Hasi MOHOINOJIMS JOCTajach lepkBd. JIump Haubosee Aasb-
HOBHJHBIE YMBI OBLIH B COCTOSIHHH OUIEHHTb TY POJb, KOTO-
pyilo Mmorsa OBl ChIrpaTh HaykKa B KH3HH ofllecTBa, B CO-
3/laHNH HOBBIX H300peTeHHil.

CkJ0HHHIA K epecd (paHLUHCKaHCKHII MoHax Pomxep
Bakon, 20 ner mpoBeamuii B TiopbMax, nucaj B XIII Beke:
«Pacckaxy o IMBHBHIX AeJax NPHPOAE, B KOTOPHIX HET HH-
yero BoJyiie6HOro. Mpl yBHIHMM, UTO BCe MOTYIIECTBO Marud
HHMXKe 5THX HeJ M HeLOCTOHHO HX. MOKHO cHesaTh yCTPO-
CTBa, NJbBylue Ge3 rpebLOB, CyLa peUHHE M MOPCKHE,
NJILIBYINHE NPY YIpaBJeHHH OJHHM YeJIOBEKOM CKOpee, ueM
ecan Obl HamoJHeHb ObIIM JoZbMH. Takxe MOryT ObITb
CoesaHbl KOJIECHHIL 0e3 KOHeH, ABHMMKYyLiHecs ¢ HeoObl-
qafiHo#l CKRopocCThiO... MOXKHO cenaTh JieTarelbHble amnmna-
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paThl: 4eJOBeK, CUNAIIHUE B CpefHHe annapara, ¢ IOMOUILIO
HEKOTOPOH MalIMHB! JIBUTAeT KPBUIbSMH Hamogo6He NTHYb-
ux... [Ipospaunsie Tena MoryT ObITb Tak 06paboTaHbl, 4TO
OTJlajleHHbIe TpeNMETHl IOKAaXyTcsd NPHUOIHKEHHBIMH H Ha
HeBEepPOSTHOM paccTOsiHHH GymeM uuTarh Menbuafimine Gyk-
BBl ¥ Pas3jHyaTh MaJefillne Bellld, a Takxe 6GyneM B co-
CTOSIHHM Hab/0[aTh 3Be3[H, KaK MoxKeaaeMs.

OTo mpo3peHHe YAMBHTEJIbHO COBMALaeT C TeM, 4To Oy-
IeT TeMOH [Jid OTHIOAb He NPas3JHBIX pPa3MBILUIJIeHHH OLHOTO
H3 THTaHOB Bo3spoxnenns — Jleonapno na Bunun!

Hayunas peBosionnsi mpomiach HakoHel 6s1arogaTHHIM
auBHeM. XVI—XVII Beka o3HaMeHOBaHB HOBBIM HeCJHBIXaH-
HEIM B3/I€TOM dYeJIOBedeCKOH MEIC/AH. B 5TO Bpems cospaHbl
OCHOBBI COBpPEMEHHOIl HayKH.

I'osopsi 0 Bospoxnenun, DHreasc oTMedal:

«310 OB BeJMYARIIMHA MPOTPECCHBHBIA MEPEeBOPOT M3
BCEX MEpEeXHTHIX N0 TOr0 BPeMEHH YeJoBeYecTBOM, 3I0Xa,
KOTOpas HyXKJaJjach B THTaHAaX M KoTopas MmopoAuJa THTa-
HOB II0 CHJe MBICJIH, CTPacTH H XapaxkTepy, IO MHOrocTo-
POHHOCTH H YUEHOCTH>.

Ia, sTa smoxa mopoxuna tHTaHoB — Koaym6a, Mares-
aana, Hexuesa, KpomBens, Pasuna, Konepuuka, I'annies,
Kennepa, ®psucuca baxona, Cnuuosy, Hekapra, Iofiren-
ca, Heworona, 'nnvbepra, Boitns, 'yka, Pem6panara, Cep-
BaHTeca, Bejackeca, Mukenannxeno, Pacdasnsa, Ulekcnn-
pa, Mosbepa, MHOX€ECTBO APYTHX.

Ho moxer ObiTh, HUKTO TaK He BOIUIOTHA B cebGe AyX
BoapoxaeHns, kak BeJMKHI XYLOXKHHUK M FeHHAJbHBII HH<
xKeHep Jleonapno na Bunum.

«Mynpoctb — mour  ommiTa,— yTBepxkzaan JleoHapmo,
IPHCTAJbHO H3yYasi, BHUMATEJbHO HCCJeNysl OKPYIKaIoMMi
MHD,— ONBIT HHKOrAAa He omHbaercs, OomHOAIOTCH TOJBKO
CYXJIeHHSl BaILlW, KOTOPhie KIYT OT HEro Belleil, He Haxo-
IOSLIHXCS B €0 BJIACTHY.

B «ArnantuyeckoM Komekce» JIeoHapmoO 3aMmedaer:
«OnbIT... GBI HACTABHHKOM TeX, KTO XOPONIO TMHCAJ; TaK H
51 6epy ero ce6e B HACTABHHKH H BO BCeX ciayuyasx Oyny Ha
HEro CChlIaThCs... XOTd OBl 1 U He yMeJ XOpollo, KaK OHH,
HUTHPOBATL aBTOPOB, a1 OyAy IHUTHpOBaTb ropasno OGolee
JNOCTOHHYIO Belllb, CCHINASICH HA OMBIT, HACTABHHKA WX Ha-
craBHUKOB. OHH pacxaKUBalOT YBaHbE H HaIlbIIEHHBE,
paspsxKeHHBle M pasyKpalleHHbie He CBOMMH, HO UYXHMH
TPyAaMmH, a B MOHX MHe e CaMOMy OTKashIBAlOT; a €CJH
MeHs1, u3obperaTens, Npe3UpaloT, HACKOIbKO 6oJjlee JOJMK-
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Hbl OBIThb NOpHIAeMBl... TPyOaun M TepecKasuhmkd JAPYrHX
npousBefeHu!»

CioxHOCTh 3ajau, KOTOpHe cTaBua mepen coboit Jleo-
Haplo, H OYEBHJHAs HEBO3MOXKHOCTb HX TeOPETHYECKOro
paspelleHHs B Te BpeMeHa NPUBOIHJH K TOMY, YTO OH Ya-
CTO 3aMeHsJ BBIUHCJIEHHE H3MepeHHEM; OH NepeuHThIBaJ
JPEBHHX, HCKAJI NepJibl HHXKEeHepHOil MBICJIH B TPyAax npen-
UIECTBEHHUKOB U COBPEMEHHHMKOB, H300peTaJs caM: B €ro Ma-
CTePCKOH NOABJAIOTCS NPHOOPH AJisi HM3MEPEHHs] CKOPOCTH
BeTPa, U3MePeHHusl NyTH, THTPOMETP M TOMY NOJOGHBIE.

JKuBsi B Musane u y4acTBysi B KOHKypCe Ha CTPOMTEJb-
cTBO cobopa, Jleonapno mHoro pa6oran Haj npoGJjeMamu
KyHOJILHOTO IepeKphiTHS H (aKTHUeCKH NPOABHHYJ BIIe-
pel CTPOMUTEJNBHYI0O MEXaHMKy B 00JaCTH TeOpHH apoK H
csofoB. OH 3aHHMMaJcsi ¥ NpobieMaMi CONPOTHBJ/IEHHs Ma-
TE€PHAJIOB M Jaxe 3afyMaJ TPakTaT O TPeldHaxX B CTeHax
U crnocobax WX HpeLOTBpaIleHHs.

JleoHapro Buies ycnexd NPHKJIAIHHIX HayK B DelICHHH
¢yHIaMeHTanbHEIX TpobaeM: «Bam n3BectHO,— unmcas Jleo-
HapAo,— 4TO JieKapcTBa, XOPOMIO NpHMEHseMble, BO3Bpa-
IIAI0T 3A0POBbe GOJBHBIM, H TOT, KTO HX XOpOILO 3HaerT,
OyJeT HX XOpOLIO MPHMEHSTh, €CJIH IPUTOM OH OyleT 3HATh,
YTO TaKOe UeJIOBEK, UYTO TAKOEe XH3Hb H TEJOCJOXKeHHe, 4T
Takoe 3/0pOBbe. ... To ke camoe Tpebyercss U 60JbHOMY CO-
6opy, a HMEHHO — Bpad-apXHTEKTOP, XOPOIIO NOHHMAI-
IMH, YTO TaKoe 3[JaHHe, W HAa KaKHX INpPaBHIax OCHOBAHO
GesynpeuHoe 30QYeCTBO, M OTKyZa 3TH NpaBHja Io4epia-
IOTCSI, H Ha CKOJIbKO 4acTefl OHH HessTcsd, H KaKOBBI IpHU-
4uHBl, OJsaronapss KOTOPHIM 3JaHHe AEPKHTCs, KaKHe MpPH-
YMHBL J€JaI0T ero JOJrOBeYHBIM H B 4eM 3aKJiodaercs HpH-
pOZa TAXKEeCTH, U KaKOBO yCTPeMJIeHHEe CHJIBL..»

Jleonapno na BuHuM ¢ reHHaNbHOI NPO30PJIHBOCTHIO BH-
Jesl 60JbIIYI0 POJIb «a6CTPaKTHBIX» HAayK B PasBHUTHH TeX-
HHKH:

«Hukako#i [ocTOBepHOCTH HeT B HayKax TaM, rae Hejlb-
35 NPUMEHHTH OJLHOH M3 MaTeMaTH4eCKHX Hayk, H B TOM,
YTO He HMeeT CBS3M C MareMaTHKOH. Bcesikas npakrTuka
IoJXHA ObITH BO3IBHUTHYTA Ha xopomie# teopuu. Hayka —
IOJIKOBOJEL, a INpPaKTHKa — CoMNIaThl,— yuuJ JleoHapmo.—
Tot, KTo NOPOYHT BLICIIYIO JOCTOBEPHOCTh MaTe€MAaTHKH, TOT
nuraercs cymMOypoM H HHKOTJa He 3acTaBHTb YMOJKHYTb
IPOTHBOPEUHsl CO(UCTHUECKUX HAYK, KOTOpble ydaT BEUHO-
My KpHKy.. MexaHWKa — palt MaTeMaTHYeCKHX HaykK, IO-
CPelCTBOM Hee AOCTHral0T MaTeMaTHYeCKOro IJIOAA..»
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Jleonapno na BuHum omnpaBaniBaer npopodecTBa bBaxo-
Ha u HabpacwhBaeT B CBOMX 3aNHCHBIX KHMIKKAaxX MPOEKTH
CaMoJIeTOB ¢ MAaHIyIUKMH KPHUJIbSMH, TeJHKONTepa, mapa-
priora. Ho BO3MOMKHOCTH TEXHHUECKOTO BONJIOLIEHHS 3THX
ujeli B TO BpeMs CTOJb e 3(peMepHE, CKOJMb 3CKH3HH pPH-
cyHkH Jleonapno.

3aTo eMy YAATCs H300peTeHHs, AJs KOTOPHIX HACTY-
NHJ Yac: IelHbIe CHJOBLie Nepedauyn (THOA BeJoOCHIeLHOH),
CTAHOK IJI HaceYKH HamUJIbHHKOB, MHOTOYHCJEHHEIE TKal-
KHe MalluHb,, 6OeBhle MANIHHL, MY3blKaJbEbBE HHCTPY-
MEHTHI.

JleoHapno, mo-BHEAHMOMY, HepegKO 3aAyMblBajics Hajn
T€M, NOYEMY OJAHH COOPYXEeHHS INPOYHBl M HaleKHH], BHI-
CTAaWBAIOT BeKa U He paspymIalnTcs, a ApyrHe B TeX Ke
YCJIOBHSIX GBICTPO NPHXOAAT B HEerogHOcTh. HekoTopmie BH-
Ibl HEHaNeKHOCTH, KaK eMy OBLIO $SICHO, MOMKHO OBIIO
yCTpaHHTh GoJlee mpoAyMaHHOH KoHCTpyKuueil. IloueMy me-
peropoixa BOASIHBIX LLII030B GBICTPO BEIXOAUT H3 CTPOSi?
Ilpexxne Bcero mOTOMy, YTO OHa HENJOTHA: NPCGCAYHBAIO-
miasics BoJa pasMbiBaeT OCHOBaHMe H B KOHEUHOM HTOTe
cpriBaeT mneperoponky. JleoHapho mNpeNJIOKHJ 3aMeHHTDb
NPHMEHABINYIOCST H3[4aBHA IePeropojky NPHHIMIHAIBHO
HHOH, COCTOsIBIIEH H3 CHCTEMbl IBYX BOPOT, PaclosOXkKeH-
HBEIX HOf yrioM. B Hefl maBsneHHe BoJAb He pasMhKalo, a,
Ha060poT, Kpernde MPUIKHMAJO CTBOPKH APYT K Apyry. Bo-
MOJIHEHHbIE IO 3TOMY NPHHLIHUIY NEpPeropofKy IJII030B, Ipe-
TepieB He6OJbIINE U3MEHEHHS, IPUMEHAIOTCS O CHX IIOD.

JleoHapno BuIen W ApPyroil myTh NOBHIMIEHHS HALEXKHO-
CTH COOpYyXeHull u MexaHuaMoB. OH npensarajJ HPHMEHATDH
JIMIIb T€ 3JeMeHThl, OTHOCHTEJbHO KOTOPHIX TOYHO H3BeCT-
HO, UTO OHM BHIZEPIKAT IPHUJIOKEHHYIO K HUM Harpysky. Ho
KaK 3TO y3HATh 3apaHee, KOTJa MOCT ellleé He IOCTDPOEH,
XpaM He BO3JBHTHYT, CTAaHOK He H3rOTOBJIEH?

ITyTb oauH — cTpOHTe/NbHbIE AETAJH W MaTepuasHl HC-
OBITHIBATh 1O TOrO, KaK OHH OYyIYyT HCIOJNb30BaHEI B KOH-
CTPYKLIH, IPHUYEM HCHBITEIBAThH AJS T€X HATPY30K, KOTOpHIE
MOXHO ObIJIO OBl OXKHJAATb B YCTPOHCTEE.

Ilepen TeM KaK MCIONB30BaThb :KeJIE3HYI0 IIPOBOJIOKY,
JleoHapno ucciefiyer ee Ha crHelyMaJbHOM NPHCIOCOGJIEHUH.

«llenbp HacTOSMEro MCIBITAHUS — HAHTH Harpysky, Ko-
TOPYI0O MOXKET BHAEPIKATh Keje3Has NPOBOJIOKA. YKPeIHB
JKeJIe3HyI0 TPOBOJIOKY HJIMHOH [Ba JIOKTA Ha 4eM-ITu6O Tak,
4TOOB OHa KpPeNKo [epxasjach, 3aTeM IMOJBECHB Ha He#H
KOP3UHKY, fILMK HJH 4TO-JKH60 nmomo0HOe, Yepe3 MaJoe OT-
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BepcTHe Ha JHE BOPOHKH HACHIIATh TyJa HEKOTOPOe KOJIH-
9eCTBO MeJsKoro mecka. Kak TOJIbKO IpOBOJIOKA JIOHHET, OT-
BepCTHe BOPOHKHM 3aKPOETCsl YKpelieHHo#l Ha HeH Npy:Ku-
"o, [Tajas, Kop3anHa He ONPOKHHETCSH, TAaK KaK OHA Majfaer
¢ He6osIbLION BHICOTHL. Bec mecka M MecTo pasphlBa IPOBO-
JIOKH CJlelyeT 3aMeTHTb. VcnbiTaHHe NOBTOPHTL HECKOJNBKO
pas mJs KOHTPOJI Pe3yJbTaTOB. 3aTeM HCIBLITBIBAIOT MpO-
BOJIOKY BJBOe MeHblIeH AJMHE, OpHYeM OTMedaercs yBe-
JIHYeHHe BbIJepKUBAeMON €0 HAarpy3kKH; faJjee MOABepraer-
Csl MCHBITAHHIO NMPOBOJIOKA, COCTABJsIOLIasi MO JJIHHE /g
nepBCHauYaNbHON, H T. 1. [Ipn 3TOM BCAKHMH pas OTMeEdaloT
IpefebHOE CONPOTHBJEHHE U MECTO Pa3phiBay.

Jleonapno na BuHuM mCclenyeT Tak ke CONMPOTHBJEHHE
n3ruby GajloK CTPOUTENbHBIX KOHCTPYKUMH. VcOEITaHHIO OH
noxeepraer 6aJjKH ABYX THIOB: O6a/jKy C 3ale/aHHBIM B CTe-
Hy KOHIIOM K 0aJsKy, Jexalylo Ha AByX omopax. JleoHapno
00HApYXKUJ, YTO y HOCJHEZHHX TPOYHOCTH BO3pacraer o06-
PaTHO MPONOPLUOHAJNLHO AJIMHE H NPSIMO NPONOPUHOHAJNBHO
mupuHe. OTHOCHTENBHO HEPBHIX BhIBOJ JIeoHapHO TaKOB:

«Ecaun 6Ganka B [1Ba JIOKTA [JIMHON BBIAEPXKHBAET
100 ¢yuToB, TO 6anKa AJNUHOA B ONMH JIOKOTH OyIeT BbI-
nepxusatb 200 pyuroB. Bo ckonbko KopoTkasi 6ajKa MeHb-
nie JJMHHOH, BO CTOJbKO Ke pa3 GoJblUHil rpy3 OHAa CIo-
co0Ha BBIZEPXKATb B CPaBHEHHH C 3TOH Gosiee NJIHMHHOMN».

Jleonapno He ocraBus 6e3 BHHMaHHs H IPOYHOCTb KO-
JIOHH 3/laHHH, yKa3aB, YTO UX Hecymas crnocofHocTb obpar-
HO NpPONOpHHOHAJbHA MIJIHHE, HO NpPSIMO NPOIOPLHOHA/IbHA
NJI0IAAH MONEePeYHOro CedeHHusl.

OtuMu coBeraMu JIeoHapno, HECOMHEHHO, TOJb30BANHCH
CTpoHTe/H, paboTaBline HOA €ro PyKOBOACTBOM. MoxKHO
cebe IPeACTaBHTb BOCTOPT H BOCXHIIEHHE, C KOTOPBIMH BOC-
NPHHUMAaJIHCh CJIOBa YeJOBeKa, CIIOCOOHOTO 3apaHee Mpen-
CKa3aTb, HaCKOJbKO HaJeXHHIM OyZeT TOT MJIH HHOH aJe-
MEHT KOHCTPYKLHH.

Jleonapno na BuHYM mepBLIM HCIIOJIL30BaJ AOCTHKEHHS
HayKH CTaTHKM JJIs OIPeNeJieHHsT CHJ, HeHCTBYIOIHX Ha
3JIEMEHTBI CTPOMTE/bHBIX KOHCTpyKumil. OH, KpoMme TOTO,
BHEC 5THMH MCCJICJOBAaHHAMH LEHHBIH BKJAJA B HayKy, KOTO-
pas Toria He HMesJa M Ha3BaHMs,— HAyKy O HaIEeXHOCTH.

K HecuacTthio, HayuHble OTKpHITHS JleoHapmo ocraBa-
JUCh B TedeHHe JOJILOr0 BpeMeHH TOorpeGeHHBIMH B €ro
3alUCHBIX KHHXKKaX. 3alMCH 3TH [eJajHCh HecucTeMaTH-
9eCKH, MbICJIH CBOH yYEHBIH 9acTO m3JjaraJjl MyTaHHO; MHCAaJ
crpaBsa HaJ/eBO, KpafiHe HEPA3GOPUYUBHIM IOUEPKOM.
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Eme mHorue u MHoOrue ropbl mocie JleoHapao HWHIKeHe-
pHl, KaKk H IpexXje, B PHMCKYIO 3TOXY, ONmpefensjn HeoO-
XOIUMble Pa3MepHl 2JE€MEHTOB CBOHX COOPYXKEHHII Ha rJia-
30K, C006pa3HO ONHTY M MHTyHLIHH. Bo BcsikoM ciayuae, aBa-
PHH COODYXKeHHH HPOZOJKAJNH OCTaBATbC HeH3OeXKHBIMH
CNyTHHKAMH HHXKEHEePHOH INpakKTHKH BospoxpeHus mnoutH
B CTOJIb XK€ IIOJIHOH Mepe, YTO H B paboBJiajienbueckue Bpe-
MeHa.

Onpnako B rayOuHax NPaKTHKH HCIOJABOJb HaspeBasa
He06XOIHMOCTb TEOpHH. DTOT MPOLECC B OMHCHIBaeMoe Bpe-
Msl YCKOpSJICs, ¢ APYrof CTOPOHBI, KOPEHHHIMH H3MEHEHHS-
MH B caMOH Hayke, B ee Merole. IIpakTuka W Hayka He-
YKJIOHHO COJINKAJHUCh.

BrepBble HOBbIfi «HHIYKTHBHBIf» MeTOJ B Hayke, Ha-
CTanBaIOIK{ HA TIOUCKAX NPaBibl He B NeIYKIUH, He B CHJ-
JoruaMax u ¢GopmasnbHOH JIOTHKe, HO B CaMHX BellaX, B
3KCIepHMeHTe, OB NPHMEHEH AaHIVIHHCKUM IPHIBOPHBIM
BpadoM Buabamom I'mip6eprom. B 1600 roxy B cBoell KHH-
re «<O mMarsgure, MarHUTHHIX TeJaxX H O GOJBLUIOM MAarHuTe —
3emiae» oH omucaa Gosnee 600 crmennmasbHO TOCTABJEHHBIX
SKCIIEPHMEHTOB Haj MarHUTHBIMH TeJlaMH, KOTOpble IpHBe-
JA ero K 4pe3BbUafiHO BaXKHOMY H HeOXHIaHHOMY IJIs1 CO-
BPEMeHHHKOB BBIBOAY: 3eMJs NpejcTaBiaserT cOO0H TUTaHT-
cKMH cdepuuecknii Maruut. d1oT BEIBOX ['HMibbepT cpenan
Ha OCHOBAHHHM TOrO, YTO «MAarHHUTHOE IIOBeJ€HHE» TeppHl
(3emin) 6bLIO B HEKOTOPHIX OTHOLIEHHSIX TOJHOCTBIO TOXK-
LEeCTBEHHO «MarHUTHOMY INOBeJeHHI0» HeGOJbINOH HaMarsu-
YeHHOH xxese3Holl cdepbl — Teppennbl (3emanus). HyxHa
6nly1a Gosblilast HayuHasi CMeJOCTb IS TOro, 4yTo6Bl Iepe-
KHHYTb MOCT JIOTHYeCKOHl HeOOXOAHMMOH CBSI3H MeXIy IBY-
Ms [BJIEHHSIMH CTOJIb pasHoro macuraba.

Miuorux notpscan BeiBogw I'uabbepra, u naxe Iamuneit
CKasaJj, 4YTO OHH <«JOCTOHHH yAuBJieHHs». [Ipo3opJiuBbIi
lanuneit ouennn ponp ['HapGepra B pasBUTHH 3KCIIEpHMEH-
TajJpHOro HayusHoro Meronxa *. Ho lanunelr moumen pase-
e — OH o06paTHJ 3TOT MeTOoJ Ha 3aJauH, BEITEKAIOIIHe H3
NpaKTHKH, Ha TeXHHYeCKHe 3aMayuH.

* Mrorna uzobpeTarteneM HOBOTO MeTONAa B HayKe Ha3HBAalOT aH-
raufickoro ¢umnocopa Ppsxcuca Bakona. HyxHo, 04HAKO, OTMETHTD, 4TO
kuura «Hoseil OpraHow» Bskona Bhimia yepes 20 Jer mociae TpyAa
I'mnpGepra. Kpome toro, ®psncuc BskoH paspaboTan CBOH MeTOn 4HCTO
TEOPETHYECKH, H HHMKTO H3 (H3MKOB M TEXHHKOB €My HHKOTAa He cJe-
noBal.
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Y cospemennnka I'miab6epra — Beankoro Ilexcmupa —
€CTh CTPOKH:

... CnaGeer

MoryiecTBo yKacHOr0 3aK/siThsl,
Kak yrpo, He3amMeTHO mpHOaHXKasCh,
Mpax HOYH TMOCTENEHHO PacTOMJISET,
Tak BOCKpecaeT MepTBOE CO3HaHHe,
Tyman Ge3yMbsl OTTOHSISI POYB,

Kak nmpexpacHO BhIpaxKeHa 3/1eCb MBICJIb O BO3POXKAEHHHU
HayKH, O HACTYIJIEHHH ee HOBOTO BeKa, HOBOTO BpeMeHu!

Nocnepguaa kuura Fanunes

Hesanonro no cmepru I'anuieo Iannnes dupma Dabse-
BHpOB B JleiileHe HameuaTaja ero HOC/HeIHIO KHHTY «De-
cel! W MareMaTHUecKHe Jl0Ka3aTeJbCTBa, Kacaouiuecs
IBYX HOBBEIX OTpacJell HayKH, OTHOCSAIIUXCS K MeXaHHKe H
MecTHOMY nBH:KeHHIO». Kak OBIIO ykasaHo Ha O0G6JOXKKe,
TPYL 5TOT NPHHAAJeXKAJ nepy «cuHbopa ['anuneo I'anaunies,
PHIChEry1asoro, 3KCTpaopAnHapHOro Qpuiaocoda M MareMaTH-
Ka Myjpelitero Beaukoro repuora Tockanckoro». O6paiie-
HHe K ¢dayHe B THTYyJie YYEHOTO 03HayaJjo, YTO OH COCTOSAN
4JIeHOM «AKaJeMHH phICberaasbix», «AkaneMun JInHden» —
BHICHIEr0 Hay4yHOrO yupexieHMs Hranuum, H, clefoBaTeb-
Ho, 'asnieil, kKak prich, KOTOPOH NPHIHCHIBAIOCH HEOOHIK-
HOBEHHO OCTpOe 3peHHe, cnocobeH BHAETh TO, Yero He BH-
IAT ApyrHe.

W neiicrBurensHo, [anuae#l yBuaes MHOroe W3 TOro, 4to
HellocTynmHO GbliI0 ApyruM. Hanpasus Ha He6o Teneckon, I'a-
Juaed yBHIeJN OTHIONb He OG0XKeCcTBeHHOe cTpoeHue JIyHHI,
«ymu» CartypHa, cnyTHHKH IOnHTepa, HeH3BeCTHbLIE 3BE3AH
Mueunoro Ilyru. Bce ykpemnsio ero B mpaBuibHOcTH Ko-
TePHUKOBONH TeOpHH, U OH CTajJ ee PEeBHOCTHBIM INpONOBe-
HHMKOM. JTa CTOpPOHA XH3HH [ajinjes WHpOKO HM3BECTHA, H
HaM HeT CMbICcjia Ha Hell 3/lecb OocTaHaBaMBaThcs. OnHaKo
TO, YTO IPOHM3OLLIO HOCJe CyNa MHKBH3HLUHH H GopMajbHO-
ro oTpeueHMs ['ajuies OT CBOero epeTHUeCKOro ydeHHd,
UMeeT K TeMe Hallell KHHMTH y:Ke HeNOCpeICTBEIIHOe OTHO-
LIeHHe.

B cBoeM BHIHYXKIEHHOM YyenuHeHHH B ApuerpH, 6iu3s
®nopenuun, [anunell pemua HanucaTb AaBHO UM 3aLyMaH-
Hble KHHrH 1o (u3NKe, MaTeMaTHKe H MexaHHKe. «Priche-
raaseiiis Ianumell Haulesd ¥ 3JeCh HEUTO TaKoe, UYTO BIOJIHE
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MOXKEeT CPaBHHUTLCS II0 BAXKHOCTH C €r0 acTPOHOMHYECKHMH
HaxonkaMu. VM paHpine najbHOBHUAHLIE YYeHbIE IO3HAJIH
IEHHOCT) OMBITA, SKCMEPHMEHTOB, HO PKCIEPHMEHT TOT OBbJI
MAacCHBEH, CO3eplarejeH W SMIHPHYEH MO CBOEH cyTd
WJIH K€ HampaBJieH Ha cyry0o RayyHble IIeJH.

Tanuneft cTaBUT BONPOC O HOBOM, TIIATEJNbHO INpPOAY-
MaHHOM, CIe[HaJbHO 3alJIaHHpOBAHHOM Hay4YHOM 3KCIIEpU-
MeHTe, KOrja sIBJEHHe H3ydaeTcs B «UHCTOM» BHAe, Korjia
OHO OTrPaHHYEHHO OT CONYTCTBYIOIIMX BJHSHHA H HOAAA-
eTcsa MaTeMarudeckoil o6paborke. ["asuneli yoexaed B TOM,
4TO KHHra NPUPOJBl HAalNlKCaHA «..Ha s3bIKe MaTeMAaTHKH, ee
O6yKBaMH CJY3KaT TPEYrOJbHUKH, OKPY:KHOCTH H Jpyrue reo-
MeTpuYecKHe GHUrypbl, 6e3 MOMOILHM KOTOPHIX UEJOBEKY He-
BO3MOXKHO TOHATH e€e peub; 6e3 HUX — HampacHoe GJyxkK7aa-
HHE B TEMHOM JIaOUDHHTEY.

Kaxk Tanuae#l cienoBas 3ToMy MeTOAy, Mbl IONBITaeMcs
paccMOTpeTh Ha NpHMepe H3yYeHHd MM INPOYHOCTH H Ha-
JEXKHOCTH COOPYIKeHHH.

lamunefi HauuHaeT ¢ paccyXIeHHil O TOM, HOUEMY TO-
1yt OOJIbIliMe cyAa, MOoYeMy pylIarcs THraHTCKHe 3JaHud.
OH nuuter:

«HeGonpiine 06eqHCKH, KOJOHHA HJIHM HHAs CTPOHTENb-
Hasg JeTajJb MOTYT ObITb YCTaHOBJIEHH 6e3 BCAKOH OmacHo-
CTH OOpyIIEHHS, MeiKAy TeM KaK BecbMa KDYyNHHE 3JeMeH-
THl 3TOr0 THNA pacHafaloTcs Ha YacTH HM3-3a MaJjeHmux
NPHYHH, & TO U IPOCTO MOA AeHCTBHEM COOCTBEHHOrO Becas.

Vccoenys 3To, Kak BceM TOrfia KasaJsochb, 3aragodHoe
aBiaenie, Tanuyefl pemaer NOCTaBHTb pAA IPOCTBIX, HO
HOPOAYMAHHBIX 3KcnepuMeHTOB. CHauasa — ONBITH IO pac-
TaAxenuo Tesa. Korma tesno paspwiBaercsd, npu Kakoi#l pac-
TaruBaiomen cune? CuaygafiHa /M 3Ta cHJIa HIH €€ MOKHO
OJHO3HAUHO OMNpeleJuTh U paccuuTarth? C NOMOILIBIO IpoC-
TOro ycrpoficrea ['asnuseft ycranaBiauBaer, 4TO NPOYHOCTH
Opyca, unu «abCOJIOTHOE CONMPOTHBJEHHE Pas3phIBY», MpO-
IOpIHOHAa/IbHA MJIOLIAJH ero IONepeyHoro ceyeHus U He 3a-
BHCHT OT IJuHb Opyca. 3arem [anuieli mepexomut K
HCCJENOBAHKIO TOro e 6pyca, 3aMypOBaHHOrO OIHHM KOH-
IIOM B CTEHYy W Harpyxaemoro Ha npyrom koHue. OH same-
YaeT pasHUIy MEXIy NOBeleHHeM Opyca B cjydasx, KOrmaa
CHJ/1a TIPUJIOKEHA B HaNpaBJeHHH ero MHPHHBI U Korna —
B HampaBJeHUH TOJILHHEL

[Touemy n BO ckonbKO pa3 Gpyc, WAH Jydile TpHU3MA,
IIHPUHA KOTOPOH O00JibIlle TOJIIMHBLI, OKaxKeT GoJbliee CO-
IPOTHBJ/ICHHE M3JIOMY, KOrJa CuJa IPHJIOXKeHA B HampasJje-

26



HHH ee HIMPHWHH, UYeM B TOM cJydae, KOrja oHa AeHCTByer B
HanpaBJeHHUN TOJILHHEL?

«Jlobag nunefika,— oTBeUaeT OH caM cebe,— HJIH IIPH3-
Ma, IIHUPHHA KOTOpO# GoJiblie TOJIHHEL, OKaxkeT O6oJibilee
CONpPOTHBJIEHHE H3JIOMy, KOrja OHa IOCTaBJeHa Ha pebpo,
yeM KOrja OHa JIeXHT IJIalIMs, H IPUTOM BO CTOJBLKO pas
6oJblile, BO CKOJILKO MIHPHHA GOJblile TOJIIHMHBLY.

Cienys majpiie ¥ H3Mepsst HPOYHOCTh TeOMETPHUECKH
nofo6HbIX 6asloK, HarpysKeHHbIX COGCTBeHHBIM BecoM, Ia-
JJe NPUXOAUT K BBIBOAY O TOM, YTO M3rHOaOWMi MO-
MEHT B CeUeHHH 3a/eJKH NPONOPIUOHAJNEH 4eTBePTOH cTe-
MeHy [JHWHB, a MOMEHT CONpOTHBJeHHs — Ky6y. [annmel
9KCIIeDHMEHTAaJbHO U MaTeMaTHUeCKH J[o0Kas3aJj, 4TO Teo-
METpHUeCKH NomoOHbie GajKu He PaBHONMPOUYHH,, H H3 HHX
IpoYHee Ta, YTO HMeeT MeHbIIHEe pa3MepH.

«Bbl Temepnr fCHO BHIMTE HEBO3MOXKHOCTL KakK [JIA HC-
KyCCTBa, TaK W JJs IPUPOAB! YBEJHUHBATbL pasMepbl CBOHX
IPOU3BELEHUH N0 Ype3MEepHO OrPOMHLIX; paBHRIM 006pasoM
HEBO3MOXKHO U COOpYXKeHHe KopabjeH, ZBOPLOB H XpaMoOB
KOJIOCCAJIbHBIX Pa3MepoB, €C/IH Mbl XOTHM, ITOOH HX Bec/a,
pen, 6aJKH, CKpenmsl, KOpoue, Bce HX YaCTH JepPKaJHCh Ol
Kak OJHO LleJoe; camMa NPHPOJAA He NPOM3BOAUT JEPEBLEB
HeoOnuaiHOW BeJMUHHBI, MHAUe BETBH MX IOJOMAaJHCh Obl
OT COGCTBEHHOH TAMKECTH, HEBO3MOMKHO ObLJIO OB TaKXke
CO3JaTh W CKeJeT UeJOBeKa, JOMaAu HJIH KaKoro-HHOydb
JPYTroro XHWBOTHOI'O Tak, YTOObI OH COIMPOTHBJAJNCA H BH-
HOJIHAJI CBOM HOpMaJbHble (GYHKIHM, ecJu Obl pasMeps
STHX KHUBBIX CyLlecTB OBIIM OBl HeNOMepHO YBEJHYEHB B
BLICOTY; TaKOe yBeJHUEHHE B BBEICOTY MOIJIO Obl 0OKas3aThCs
OCYIIECTBHMEIM JIHIIbL B TOM CJyuae, ecyi Obl AJs HHX ObLI
HCMO/b30BaH 6oJiee TBEPABLIN HJH NPOUHBIH MaTepuas HIH
ecau Obl HX KOCTH ObLJIH OBl yBeJHUYEHBl TaK:Ke H B HIHPH-
Hy, OT "ero no ¢opMe u OGJHKY 3TH CyHIeCTBa CTa/jH Obl
HNOXOAMTh CKOpee Ha UyJOBHIL.. EcjiH, HampoTHB, pasMe-
PBl TeJa COKPaTHTh, TO NPOYHOCTb €r0 XOTH W yMEHbIIHUTCH,
HO He B TOH K€ CTeNeHH; U NeHCTBUTEJNbHO, YeM MEHbIIE Te-
JI0, TeM 6O0Jibllle ero OTHOCHTEJNbHAs HPOUHOCTb. Tak, HaNpH-
Mep, MaJieHbKkas cobauyka cmorda Obl, BEpPOSITHO, YHECTH Ha
CBOel CNHHe NMapy HJM Ja)Ke TPU TaKHX, KaK OHa, cobauex,
Jomajgs e, HalO IOyMaTb, He B cuJyax Obwiga Obl OOLHSATH
H OJHOI, cebe MOLOOHOH>.

Taxkoro poma paccyXneHHS H MaTeMaTHUecKue pacde-
TH [O3BOJISIIM PE3KO CHHU3UTb BeC KOHCTPYKIUI, He CHUXKASA
ux HagexHoctH. Kasamoch 6bl, mocratouso, Ho [ajuiei
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HIeT ellle Aajblile. Ha OCHOBE CBOMX YMO3aKJIOUEHHH H
9KCIIEPHMEHTOB OH JaeT HHXKEeHepaM M CTPOHTENAM peKo-
MEeHJAllHH OTHOCHTEJNbHO HUCCJIELOBAHHBIX MM IOJBIX OaJsoK.
On ykasbiBaer, YTO MOJbie KOHCTPYKLUHHM «HAXONST PasHo-
ob6pasHefiliie NPUMEHEHHsI B TEXHHKe — a elle Yallle B NpH-
pole — B 1esIX BO3MOXKHO OOJIbIIEro yBeJHYEHHs IPOYHO-
cTH 6e3 BO3pacTaHus B Bece; MpUMepaMM TOMY MOLYT CJy-
JXHTb KOCTH IITHIL X Pa3HOrO BHAA TPOCTHHKH: ¥ T€, H JpYy-
THe OT/JHYaloTCa OGOJbLIOH JIETKOCTBIO H B TO K€ BpeMs XO-
pOLIO CONMPOTHBJASAIOTCS KaK H3ruly, Tak u mu3nomy. Tak,
ecau Obl MIIEHUYHBIE cTe6esb, KOTOPHIM IIOAAEPIKUBAETCS
NPEBHIIAIOIUA €ro Mo Becy KoJsoc, Obl1 66l cHopMHPOBAH
U3 TOTO XK€ KOJIMUecTBa MarepHasja CIJIOLIHBIM CTepIKHEM,
TO OH cMOr Obl OKa3aTh MEHbllee CONPOTHBJIEHHe H3ruly #
u3noMy. I[IpoBepeHHBII H TNOATBEPIKIEHHBIH INPaKTHKOH
ONHIT YKa3BIBAET, YTO TOJIbie MHKH HJIH TPyObl, OyAb TO H3
JlepeBa MJIM M3 MeTaJlla, BCerfa OKa3biBaloTCsl 3HAYHTENbHO
6oJiee MPOYHBIMH, YeM COOTBETCTBYIOIIHE CIJIOLIHBIE CTEP¥K-
HH TOTO XKe Beca IpH AaHHOH HJIHHe..»

K tomy xe BriBony T"asuell npumes 1 MaTeMaTHYECKH.
OH paccuuran m [goKaszaj ONBITOM, 4TO abCOJIOTHBIE CO-
IPOTHBJICHHS] Pa3pbIBY IOJIOTO U CIJIOLIHOI'O CTEPIKHEH mpu
pPaBHOHM NJIOIafH CeUeHHs] PaBHBEL. YUHTHIBAfA, 4TO MOMEHT
COIPOTUBJIEHHSI H3THOY paBeH, IO ero pacuyeram, abCoIOT-
HOMY COTPOTHBJIEHHIO, TIOMHOXEHHOMY Ha BHELIHHHA DPajuyc,
OH JeJlaeT BHIBOJ O TOM, YTO NPOYHOCTb TPYObI Ha H3rub
6yzer BO CTOJILKO Ke pa3 Gosiblle NPOYHOCTH CIJIOIIHOTrO
CTEPXKHSA, BO CKOJbKO pa3 BHEUIHHI panuyc TPyOH Oyner
OoJpllle pajnyca CTEpIKHSI.

Bce stu BriBombl [anusesi, ero MeTOHA, €er0 METOLHKH
HCCJIeIOBAHUsST MAaTepHaNoB He OBIH 3a0LITHl, HOTEPAHB!
HJIM YOYUIEeHbl, &, HaNpPOTHB, ObIIM NMPH3HAHH H MHOTOKpAaT-
HO NOBTOPEHHI, MPOBEPEHBI U YTOUHEHHI THICAYaMH HCCJIENO-
Batenedl. IlosaTomy wumeHHo I'anuiefi MoXeT CUMTAThCH
IepBEIM HHJKEHEePOM, HAHOHCABUIMM TpPYA MO HaJeXHOCTH
KOHCTPYKIHH, IPOYHO BOLIEALIHHA B apceHas] ero HacJelHH-
KOB — YYeHbIX M HHIKEHepOB.

Ha nym x noHumanmio

BospoxkaeHne BhI3BaJO K JKH3HH HEBEJOMBIE paHee Op-
raHusanuy — HayuyHele akajeMuu. Hadazno sTomy nBHXKe-
HHUI0 Obly0 modsoxeHo B Ytanuu. B Heanose eme B 1560 ro-
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ny Gbuta opranusoBaHa AkameMust Tafin mpuponn. B Pume
nefictBoBana Akanemus JluHuen — Axapemus Pricbersa-
3pX. Bo ®jopennnu cemeiictBo Mexnun cosnano cob-
cTBeHHy0 Akanemuio YuMento — Akajgemuio onsita. Ee
ykpaweHneM Obin yueHuk [anunes Toppugennu. C 1666 ro-
Jla npuobpena oduuuanpHelii craryc Ilapukckasa akagemus
HayK; B 1724 romy o6pasoBaHa Poccuiickas aKageMHs
HayK.

B nauvasne XVII Beka B AHryInM BO3HHK KPYKOK yUYeHBHIX,
perynsapHo cobGupaBIIHXCcA AJas OOCyXKAeHHs NpobJem, He
OTHOCSIIUXCSl K PEJHIHO3HBIM HJIH TOCYyNAapCTBEHHBIM Je-
JaM. Kak BCnOMHMHAaJ OXMH U3 YYaCTHHKOB 3THX BCTpeY,
yueHble JOTOBOPHJIHCH MeXIy CO00#l eKeHemeJbHO BCTpe-
4aThCA The-HUOynp B JIOHIOHe B onpele/eHHBI JeHb U yac,
BHOCSI IIPH 3TOM HEKOTOPHIH BCTYIHTEJNbHBIH B3HOC H Jenas
exeHeJle/bHble cOOpBl B NOTAIIEHHE PAcXOJOB MO HAayYHBIM
IKcIepuMeHTaM. «Mpl GecefoBasM Ha 3THX 3acefaHHAX O
UUPKYJISALHH KPOBH, O BEHO3HBEIX KJamaHax, o runorese Ko-
IepHUKa, O NPHpoLe KOMET H HOBBIX 3Be€3ll, O CIyTHHKax
IOnutepa, o6 oBasnpuo# ¢opme CarypHa, o mATHAaX Ha
Cosnne... 06 ycoBepLIeHCTBOBaHHH TeJeCKONa, O B3BELIHBA-
HHH BO3IyXa...»

DTOT «HEBUAUMBIIl KOJJIEMK» BIIOCJAENCTBHH 6biT 0OpM-
JleH Kak KopoJsesckoe o6miecTBo. IlepBbiMu UjieHaMH CTalH
Po6epr DBoitnib, MaremaTuk Yuanuc, apxutekrop Kpucro-
¢ep Pen u mHorne mpyrue.

K xaxkpomy 3acenaHuio KypaTtop ROJKeH OBIT MOArOTO-
BUTb JJI J€MOHCTPalUHH TPH-YeThipe KPYNHBIX 3KCIepH-
Menra. Ha mosxHOCTH Kypatopa BpeMeH oGpaszosanus Ko-
poJieBckoro obmiecTBa Haxonuiacss PobGepr I'yk, HasHaueH-
HbIf 10 pekoMmeHpauuyn bBofias.

I'yx Obln yenoOBEKOM BecbMa pPa3HOCTOPOHHHX HHTepe-
coB. OH 3aHHMaJscs KOHCTPYHPOBAHHEM BO3[YIIHOTO HACO-
€a, YCOBEpIIEHCTBOBAJ MHKPOCKOI, TPENJIOXKHUI TEOPHIO
CBeTa, MOJolIesl BIVIOTHYIO K OTKPBITHIO BCEMHPHOTO TSTO-
TeHHs (OZHAa U3 TPHYUH €ro HATAHYThIX OTHOWIIEHHH C
Heioronom), Boccranasnusan Jlonmon mnocde Bosbiroro
JIOHIOHCKOro moxapa 1666 roma. Ho He »Th HcciaeqoBaHus
VBEKOBEUHJIH €ro HMsl B peecTpe UesOBEUeCKHX AOCTHIKe-
HUH.

B 1678 rony Bhimia Kuura «O BoccTaHaBIMBAaIOUIEH CH-
Jie...», B KOTOPYIO BKJIIOUEHB! paccyxienuss [yka, BO3HHK-
LIMe TIOJN BIeYaTJeHHeM ero MHOTOYHCJeHHHIX Gecel C H3-
BECTHHIM YacoBIHKOM Tomacom TamnuoHoMm. 3pech naHa
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Obly1a, HakoHell, paciiudpoBKa TOH aHarpaMMbl, KOTODPYIO
yiKe B TeUeHHe TPeX JieT MbITAIMCh pasrafarth KojJjerd Iy-
kKa no Koposesckomy oSiiecTBy.

Tpu roma Hasaxg ['yk omyGJaHKOBaJ CTpaHHyK paboTy
noj HasBanueM: «JlecAToR n300peTeHuil, KOTOpHE s Hame-
peBaroch onyGauKoBaThy. OTHHM H3 JECATH «H300peTeHHi»
Obia «McTuHHAs Teopus ympyroctu u xecTkocté». OfHa-
KO NIOJ 3aroJIOBKOM OBIJIO JHIUb HECKOJbKO OYKB, KOTOpHIE
MOXKHO Obl0 OBl paccMaTpuUBaTb TOJNBKO KaK 3asgBKy Ha
NPHOPHTET B TOM CJyuae, ecii Obl 32 TPH rofia KTo-HHOYIb
mpumes Oul K TeM e, 9To H ['VK, BeBopaM. BoT Kakoe
CTPaHHOE CJO0BO CTOSINIO IOJ 3arojoBKOM «LIcTuHHON Teo-
PHH YIPYTOCTH U KECTKOCTH:

ceiiinosssttuu.

Ho nenyHO# OKasanach aHarpaMma, HAKTO 32 TPH FOfa
He NMpHHIeJ K TeM e, uTo M ['yK, BBIBOZaM, H OH MOT Te-
nepb pacKkpHTh CBOW TaliHy. PacmudpoBka anarpaMMbr Aa-
Jla CJeAYIOIHUil pe3yabTar:

ut tensio sic uis,
TO €CTh «KaKOBO YIJUHEHNE, TAKOBA M CHJAY.

9To Kak pas TO, YTO BOLLIO TENePb B HHIKEHEPHYIO U
CTPOHTEJbHYIO MPAKTHKY MOJ Ha3BaHHeM «3akKoHa [ykas.

I'yk 6bl1 mepBBIM, KTO TOHAJ, XOTA B GOJIBINON Mepe U
HHTYMTHBHO, 4TO NPOMCXOXHT INPH HArpy:KeHHH TBEPLOTrO
tesna. OKasanoch, YTO ¥ NPOTHGAIOUIASACS MOJ BECOM 4YeJso-
BeKa [OCKa, W 4acoBag IPYKHUHA, H MpaMOpHBIE HepeKphI-
tas Ilapdenona Benyt ce6d OQMHAKOBO — MOJ AEHCTBHEM
CH/IBl 00513aTeIbHO MeHAT GOpMYy U pasMmepsl, IPHYEM 3TO
MU3MeHeHHEe Da3MepoB NPOINOPIHMOHAJBHO NPHJIONKEHHOH Ha-
rpyske. Ilpu cHATHM HaArpy3ku Tesjo BO3BpalljaeTrcsi B HC-
XOIHEIE GOPMY H pasMepHl.

'YK mepBeiil TOHSIJ, UTO «3aKOH [JIsl BCKOTO YIPYroro
TeJla COCTOHT B TCM, UTG €ro Chja HJH cnocobHOCTh BOCCTa-
HABJHBATL CBOE eCTECTBEHHOE COCTOSIHME BCerja Nponop-
UHOHAJbHEL TOH Mepe, Ha KOTOPYIO OHO BHIBEAEHO H3 3TOro
CBOEro €CTEeCTBEHHOrO COCTOSHHS, COBEPINEHO JIH 3TO NyTeM
€ro paspexkeHHs, OTAEJEHHS ero JacTedl OomHa OT Apyro#
HJIH K€ IyTeM CIYUIeHHs H YIJIOTHEHHs 3THX dYacTeH.., H
Ha0JI0AATb 5TO MOMKHO HE TOJBHKO B PACCMOTPEHHBIX BBIIIE
TeNax, HO U BO BCeX KaKuxX Obl TO HH OBLIO YHNPYTHX Tesax,
Oyab TO MeTaJssbl, IepeBO, KAMEHHbIe IIOPOMbl, KHPIHY, BO-
JIOC, pOr, LIeJK, KOCTH, MBIIIIb, CTEKNO U T. H... Mcxona us
3TOr0 NPUHLHIA, JErKO MOXKHO 6yAeT BBIYMCIHTbL CHJY Jy-
KOB, a TakkKe 0aJAUCT M KaTamyJbT, HaXOAMUBINHX IpHUMe-
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HelHue y JpeBHHX... JIerko OyZeT BHIUHCIHTb H HeOOXOAHMOE
CONpPOTHBJICHHE NPYXKHUHB /T 4acOB...»

HauaB mccienoBaTh wacoBHe NPY:KHHBEI — 5TOr0 Tpebo-
BaJ Bek, HyXIaOIIHHCA yXKe B TOYHLIX dacax,— 'y npH-
umesa kK Gosee mupokuM 0606uIeHKAM M BeIBojaM. Ilporu-
6bl, KOTOPBIX CTapaJjuch CTOJMb TULATeNbHO H306eraTb MHKe-
Hephl HPOLIIBIX BEKOB, OKa3aJHCh He TOJbKO AONYCTHMBIMH,
HO W IIPOCTO HEeOOXOZUMBIMH CBOHCTBAMH JIOOHX 6aJsoK.
3Has AONYCTHMBIH NMPOTHO, MOKHO OBIIO CYIIECTBEHHO 00-
JIeryath, YIEHIeBJASITh KOHCTPYKLHH, He CHHXKafd B TO XKe
BpeMs HX HaAeKHOCTH.

BuiBopu TNasnnsnes u I'yka GblH MHOTOKpPAaTHO MpOBEpe-
Hbl M YTOUHEHBbI, YI€HLIMH Da3HBIX NOKOJEHHE B HHUX OBLI
BJIOKeH 6oJiee TOUHBIH CMBIC.

Hacrosirens wmonacteips CeH-MapreHcy6oH MapHorrT,
BOHAsl B cocraB HOBO# [lapuxkckofi akajmeMm, npumesa K
BHIBOLY, UTO Teopusi [anmnes HaeT IpeyBeJHUYEHHLIE pe-
3yJabTaThl [IJs1 paspymawmouefl Harpysku. [loapsxkeHHEBIH
NIPOEKTHPOBAThL TPyOOIpoBOAL HJs Bepcajsckoro Asopua,
MapuoTT OBl BHIHYXIEH IepeIpOBEPHTh 3IKCIEPUMEHTHI
lanuies, mpuHSB BO BHEMaHHE YIpyryilo AedopManuio
I'yka.

MHoOkecTBO y4eHBIX BHECJIO CBOfl BKJIAJX B pelIeHAe TEO-
PHH INIPOYHOCTH COOPYXKEHHH U Cpeld HHX Jifljep, meTep-
6yprckue Bepuyniu u Apyrue, IBH:KUMBIE CHadasla HayYHOH
JI0003HATEJbHOCTBIO, I1033Ke — TPeOOBAHHSIMH BOEGHHOA H
crpouTe/ibHOM TexHukH. K Hagany XIX Beka Bce cpaBHu-
TeJIbHO NPOCTHIE 3aJa4K IPOYHOCTH COOPy:KEHHH OblIM pe-
medsl. J)Ku3Hb BRIIBHrasa Bce Gosee M GoJsiee CJAOKHBIR —
3a HEX GpaJIICh HOBble W HOBLIE TEOPETHKH.

OnHako Her Jsyumero crnocofa BHI3BATh CKYKY, 9eM
CcTpeMJIeHHE paccKa3aTb 000 BCEM, H MEl OTPaHHYHAM cebs
TeM, 9TO KOHCTaTHPyeM: B pacHopsKeHHH KOHCTPYKTOPOB
u crpouteseli XIX Beka OBIIM y:Ke BO3MOXKHOCTH TEOpPETH-
YeCKH pellaTh NMPOCTeHIne NpobJeMbl, TeOpeTHUecKH Hpel-
CKa3blBaThb NOBeJeHNe YCTPOHCTB B TeX HJIH HHBIX YCJIOBHAX.

Ho xu3Hb u 3aranku, BLIABUTAeMEbIE €l0, CJOMXKHBI, H HH-
JKeHephl HOBOT'O BeKa, 0OMaHyThle Kaxyllelicss MOIILIO Teo-
peTH4ecKOH CHJIbl, HaxoAdmefics B HX pacmopsixKeHWH, Bce
ellle yacTo omubanuce. Kak U paHbille, OHA MOAYAC BBIHYK-
JeHbl HATH OILYNbIO, H BeXaMH, COOBITHSMH, OTKPEHBAIOLIN-
MU HMX IJIa3a Ha HeH3ydYeHHOe, Ha HeOGXOMMMOCTb yUeTa MpH
pacuere BCe HOBBIX H HOBLIX (DAKTOPOB, MO-IPEKHCMY GBHIIH
JKeCTOKHE YPOKH ONBITA, HATYPHOrO SKCIEPHMEHTA.



Tetpagp 2
YKECTOKME,
HO NOJIE3HLIE
YPOKMU

Ao ' o

i HyxHo 6blo mpofitu mosrnit
NyTh, NOJHBIN COMHEHHH H Ka-
tactpod (Bpome cayusas
MOCTOM uyepe3 peky Taii), uto-
7 Obl HHXKeHephl yOeIHJHChb B
\. MO0/7b3e pacyeroB Ha MpOY-
W\ HOCTb,

WhY'S
AR
5 'S Hoc. Topdon. TloueMy MbI He
npoBaJHBaeMCsi CKBO3b MO

I/IH)KeHepbl H CTpPOUTEJH, €I-
Ba OCBOUBLIHCb C€ HOBBIMHU
criocob6amMu pacueToB, OcMeJe-

= JIH; HX TBOPYECTBO, BIOXHOB-
Z Wﬂﬂemoe Tenepb GOraTCTBOM
N = . YK€ OCBOGHHBIX MaTeMarH-

qucxux MeTOJ0B, CTAHOBHTCH

Bce Oomee u Goaee paeps-
kuM. M TyT ucTtopusi HauuHa-
eT NOBTODPSITbCH: HOBBlE aBa-
puH H Katactpogsl, elle 06o-
Jlee  Tparuueckye, Kasanoch,
JIeMOHCTPHPYIOT YeJIOBEKY
NpeJesbsl ero MOTYLIECTBAa; HO
Bce GoJiee HCKYCHBIMH CTaHO-
BATCA H METOLbI YeJOBEKa B
6opbGe 3a HaNeXHOCTb, 3a
KaxaoH omubkoft ciepyer
aHa/yu3, BLIBOLBI, YBEPEHHOCTb
B TOM, UYTO 3TH OIWHUOKK
0oJiblile HE MOBTOPATCA...




LWotnaHgckas Tparegus

B wMmajosaMersom yroJke JIOHIOHCKOH «Taimc» 3a
29 nekabps 1879 roga 6b10 NOMEIIEHO ClElylolilee BeCbMa
3aypsiiHoe cooblieHue:

«Mannu, 29 nexkabpsi. Yparan Gosbuiofi chabl. B 6u-
Kafline HECKOJbKO IHell IBHXKEHHS MOe3[0B 4Yepe3 peky
Ta# na yuactke Cenr-duapoioc — Jlanou He GyHeTs.

Ecnu nepeBectd 3T0 cooO6IieHHe C g3bIKa OPHTAHCKOroO
obHuEo3a Ha A3bIK GoJsiee CypOBBIH M IPOCTO ¥ pa3obpath-
cfl B TOM, YTO 3TH CTPOKH CKDPHIBAIOT, TO KapTuHa, OMHCaH-
Hasi B «Tafimces, nmpuobperaer HOBbie, BeCbMa CYILeCTBEH-
Hble NOAPOOHOCTH.

..B kouue nexa6ps 1879 roga B okpecTHocTsix TafcKoi
6yxTbl OyieBas ITOpM. XOJOIHBIH HOPBLIBHCTHIA BETED,
CKOpPOCTH KOTOpOro pocturasna 40 MerpoB B CEKyHJy, 3arsaJ
BCeX, KTO BCTpeuas Ioe3f, C Iora, B MaJjloyloTHOe 3[aHHe
Boksasa ropoxa [Haunu. dto 6ul10 28 mexkabps 1879 rona.

IToesn ¢ tora onasjabiBad. Kax BHISICHHIOCH MNO3JHEE,
Boiiinsl u3 CeHr-dHApbioca, oH B Jlanau yxke Hukorma He
nomnaJg.

Korza uepes MHOro 4acop MITOPM CTHX H IyTeBbie 00-
XOAUMKH TONOIIIH ¢ 06enX CTOpOoH K Geperam Tos1, OHM yBH-
Jeu yKacalollylo KapTHHY: BMECTO KpacaBlia MOCTa YeTh-
PEeXKHJIOMETPOBOI JJIMHB HaJ INPHCMHPEBIIHMH BOJAAMH
Talickoro ycTbsi TOAHHMAJHCh JHIIb 006e300paxkeHHble
CBau.

[Toean Hamwiu Bonosassl. OH Jexkan Ha ray6uHe 8 Mer-
poB H Gbls 3amepT B (epMax MOCTa, KaK B THraHTCKOH Tec-
HO# kJieTke. Ha nHe Jiexanu TPHHALUATH NPOJETOB MOCTA.
ITopeiBOM yparaHHOro BeTpa OH OB yHeceH B Oyuiyrouiue
BOJIHBI ycThst. CeMbecsAT 4eThipe Hacca:Kupa Norubau B Te
pOKIeCTBEHCKHe AHH B BOXax THHCKOro scryapus, a JBH-
JKeHHe TOe3[I0B HajoJ/r0 NpeKpaTHaoch, UTO U ObLIO OTMe-
YeHO NpeflesbHO chep:kaHHol «Talimcs.

Uro6sl npoaHasH30BaTh NPHUYHHBI 3TOH KYTKOH Kara-
CTPOdLI, CTOMBIIEH YeslOBEYeCKHX *KH3HelH W NpHUHecIIed XKo-
JlocCaJibHBI  MaTepuanbHbIM yuiepb, MOxKeT ObTb, €cTb
CMBICJI CHeNaTbh CHagajga HeboJbllloe reorpaduueckoe H
HCTOPHYECKOE OTCTYIJIEHHE.

Ecan nocmorpers Ha KapTy BenuxkoGpuraHuu, To cpasy
6pocuTcs B rJiaza, uTo HeKoTopele pekn — Ta#, Popc,
Dmbep npr BHALEHHH B Mope 06pasyioT TaK Ha3bBaeMble
3¢Tyapuu — LIHPOKHE YCThsl, AAJEKO Bpe3aloiuecss B CyUIy.
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3T0 HacrosiiMe MopcKHe 3aauBbl. OHM CO3J3I0T OYE€Hb
cepbe3Hoe MpenaTcTBHe AJif cooblieHns 1ora crpalinl ¢ Ce-
BepHo#i IloTsanauei: Hy>kHO Ju60 NOJbH30BATHCS MAPOMOM
IJsl  TepenpaBsbl, Ju60 cOBeplIaTs MHOTOKHJIOMETPOBHIH
06Be3 .

Vnes moctpoutb B6IH3M ropofa lauau xene3HoA0pOXK-
HBIE MOCT uepe3 Talickuil scTyapuil BO3HHKIIA y IpaBJeHUS
CeBepo-DpuraHckoil Kene3Hofi [OpOrH elle B CepelHHe
IpOLIIOro Beka. 3apyUHBLIHCH MOAAEPIKKOA paAaa MPOMEBIIU-
JIEHHHKOB, TMOBEPUBIIUX B NPHOLIJILHOCTD 3aAyMaHHOTO
HOpefNpUATHs, WHHIMATHBHAS TPYNNa Hayajga H3bICKATeJb-
ckre paGoTe. DEIIO mpoBeneHO pas3BefodHoe Oypenue, KO-
TOpoe OOHapyKMJO Ha OJLHOM H3 YYacTKOB pPeuHOro JHa
HaleXHbIl TPYHT. DBIT cOoCTaBseH 3CKU3HBIA NPOEKT MOCTa,
OLlCHEHa OPHEHTHPOBOYHAs CTOMMOCTbL CTPOUTENbCTBA —
150 000 dyuToB crepannros. [IpoekT mommexan yTBepKie-
HHIO ODHTAHCKHM NapJaMeHTOM.

Ileno ¢ yTBep:kAeHHeM 3aTsHyJ0oCh Ha 15 JeT, HO B
1870 ronmy, mocse TpeThero UTEHHUS, INpaBHTEJNbCTBEHHAd
KOHLIECCHSI Ha CTPOUTENbCTBO MocTa Oblya mosydena. Hcro-
pHSl TOATOTOBKH K CTPOMTE/NbCTBY 3aKOHUHJIACh, HayHHa-
Jlach HCTOPHsI CTPOHTEJBLCTBA.

K stomy BpeMeHH Oblsl yKe roToB paGouuil MPOEKT MO-
cra. [Toayyasoch MOHCTHHE rpaHIHO3HOE coopy:Kenue. Hau-
Ha Mmocrta cocrasiasga 3600 merpo. ®opmy OH HMeNa JO-
BOJIbHO NPHYYMJIHBYIO — NpPSIMOH B CpellHell 4acTH, MOCT Ha
I0JKHOM M CeBepHOM KOHIe nosopaumBaJg Ha 900 [logmep-
XKuBajcs OoH Oojlee UeM CTa ONOPaMHM TaKOHR BLICOTHI, UTO+
Obl OT MOBEPXHOCTH BOJAH IO pesbCOB ObLIO paccTOsHHE
26,2 merpa. DTO pacCTOfHHE MAOJKHO OBLIO 00ECHeYHTh
ABUYKeHHe moA mMocToM cyaoB. C 3Toi Xe Henbio pepMH Ha
16 rnaBHBIX TpoJeTax MOJKHB OBLJIM pacrnojiararbCcs CBep-
Xy, NOe3J MO HUM IHes Kak OH B TyHHese C pelleT4aTHIMU
crenamu. Ha ocrasnbpHON uwacTH Mocta mnoesn noJxkeH OblI
HATH TOBEPX (depMm.

B pesysabrarte TOpros moAapsil Ha CTPOUTEJILCTBO MOCTa
nojyuynja ta camas (upMa, KOTOopas NpOBOAMJA MpelBa-
puTesinHbie H3blcKaHus. ONHAKO cMeTa Ha CTPOHTENLCTBO
npeBhICHJIA NepBOHAdaJbHylo cyMMmy Ha 100000 dyHnToB
crepaunros. Takux meHer y 3axkaszuuka He ObINO, BCJIENCT-
BHE Yero MpHLIJIOCh CPOYHO H3BICKMBATH NMyTH K yHEIIEBJIe-
Huio pabor. OZMH W3 aBTOPOB NpOeKTa NDeNJOXHJ] BMe-
CTO HEePBOHAYAJbHO 3aNJIaHHPOBAHHBIX KAMEHHBLIX YCTOEB
CleJlaTh COCTaBHBEIC: KaMeHHYIO YacTb NOJHATE TOJBKO HA
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METp Hajl MOBEPXHOCTbIO BOABI, a OCTAJBHYIO YaCTh ONOPHI
cob6paTh H3 JHTBIX UYyryHHHIX Tpy6 namamerpom 0,38—
0,46 merpa. dTHX TPyO NOMKHO OBLIO OBHITH LIECTb HOA Ma-
JBIMH (epMaMH M BoceMb — HOJ OGOJNBIIMMH, € BhICOTA
ycroeB Ha 6—7 merpoB Gosbire. KosoHHBI M3 TPYO HOMIK-+
Hbel OBLIH COCTaBJATBCH M3 5—7 TPy6, KOTOpHlE CKpemJid:
JHUCh MeXAy coGoil monepeunHaMH M pacKocamu. Brauase
NONePeunHbl W PAaCKoChl IPeANosarasjoch fesnaTb U3 yrol-
KOBOTO KeJie3a, a 3aTeM B IIeJIsiX SKOHOMHH DellH/H AeJaTb
u3 mojsoc. K tpy6am oHM MOJMXKHBI OBIIM KpenuTbecs GoJTa-
MH. DTO ynpoLleHHe KOHCTPYKIHH yCTOEB CYJHJO GOJbIIYIO
9KOHOMHUIO U OBLIO HeMeAJIeHHO NPHHATO.

CrpourennbcTBo, Hauatoe B 1870 romy, moxBHraJjJoch HO-
BOJILHO ycnemHo. [IpaBna, cpasy Xe 0OGHApYKHJIOCh, UYTO
Ka4eCTBO MHOTHX TpPy0 HeEyAOBJCTBOPUTENIbHO, HX IIPHXO-
JHUJIOCh BO3BpallaTh U3rOTOBUTEIO.

B 1876 roxny Bo3HHK/A elle OfHA HENpHATHOCTbL OoJjee
KpynHoro wmacmraa, HOCTaBHBINASL CTPOHTENbCTBO IO
yrposy.

Korga mawasm BO3BOLHTbL TJIaBHbIE ONOPHl M IPOBEJH
NPOBEPOUYHBIA 30HAAXK TIPYHTA, BBISICHHJIOCH, 4TO HHKAaKOH
CKaJbl moj AHoM HeT. [Ipu mepBoM OypeHHH 3a cKaJjy Obla
HPUHAT cJI0il CHeKIeHdcs rajbKu TOJMIHHON B HECKOJBKO
MeTPOB, a NOA 3THM CJIOCM BIJIOTh A0 OOJBIIHX TIIyOHH
3ajieras IeCOK-HJIBIBYH. [le/0 OCJOXKHAJOCh TEM, YTO BH-
HOBHOH B 3TOH ommubKe Oplia cama ¢pupMa — NPOH3BOIU-
Tesb pabor. [Tocse HeNnpUATHOTO OTKPBHITHS OHA OTKasaJsach
OT HojApsia, ymjaTHJa OTPOMHYIO HEYCTOHKY W HpeKpaTH-
Jla CTPOUTENBCTBO. [IpHiiocs 06paTuThes K Apyroi dupme,
KOTOpasl B3sdJach BHEeCTH HeOOXOAUMble H3MEHEHHs B IIpoO-
eKT M JoCTpOoHTb MocT. OKOHUaHHE CTPOHTEJNHCTBA OTKJa-
JIBIBAJIOCE.

[TeproHayasbHO pacueTHOe [aBJEHHe OHOp Ha TPYHT
ObLIO HPUHATO PaBHBIM 6 KHJIOrpaMMaM Ha KBaJpaTHBIA
cagtTuMerp. Takoro mnaBjeHHS OKaMeHeJBIH TrajeyHuK BH-
fepxkarb He Mor. Toraa pellMJH YBeJHUYUTH IJIOUAAb ONOP
¢ TeM, yTOoGHl LaBJeHHE Ha TPYHT COCTaBJSAN0 3,2 KHJIOTpaM-
Ma Ha KBaJApaTHbl caHTHMerp. UTOGH KOMIEHCHPOBAThb
yIOpOXKaHHE ONOp, pelleHO ObIIO YMEHBUIHTb HX YHCJIO,
cenaB NpoJieTl AJHHON He no 61 merpy, a mo 76, u, Kpome
TOro, AesaTh HX M3 LIeCTH TPy6 BMECTO BOCHMH.

B 370 ke BpeMsi BHIFICHHJOCH elle OIHO, MOMXKeT OHTb,
rJiaBHOe, OGCTOSTENbCTBO. Torga He CyIlecTBOBAJIO elle
TOYHBIX CIIOCOGOB ydeTa BETPOBBIX HATPYy30K, H HOPMH Ha
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BETPOBOE JaBJieHHe GPaNuCh UTO HA3BIBAETCS «C NOTOJKAY.
[Tpu pacuerax Ta#icKOro MOCTa 3TH HOPMbI GBITH TPHHATHI
paBHBIMH 47 KuJOrpaMmMaM Ha KBaJpaTHbI MeTp. Yke B
npolecce CTPoOUTeNbCTBA, B 1876 romy, BBISCHHJIOCH, 9TO B
IPYTHX CTpaHaX COOPYKeHHs PAaCCUHTHLIBAIOT Ha BeTPOBYIO
HarpysKy, B 3—5 pas mpeBHINAIIYI0 3Ty HHQPY. YBeande-
HHE HOPM BETPOBOrO JaBJIEHHS IPHBeJO Obl K HeoGXOonMMO-
CTH OYepeNHOro M3MeHEeHHsl NPOeKTa U elle 6oJblieMy YHO-
POXAHHIO CTPOUTENILCTBA. A aKIMOHEPH H XO03feBa KOM-
MaHAM HU O KAKOM YIOOPOXKAHHH H CJBIIATbH He XOTesH!
VieueBsneHne, yIelleBjaeHle U TOJNbKO yAelleBJ€HHe — BOT
u4To GBIJIO HX NMeBH30M. Kpome TOro, oHM TpeGoBajH B JIiO-
60M cJyuae OKOHUHTbH CTPOHMTENBCTBO K KOHIy 877 rona.

®dupma, Benyllas CTPOUTENbCTBO, NOLIJNA Ha HOBOAY ¥
HeCcBeIyIHX B TEXHHKe aKiHoHepoB. KoHeuHO, MU O KaKOM
IepecMOTpe HOPM BETPOBOTO [ABJIEHHS M peud Tellepb OBITh
He MorJso. DoJjiee Toro, HH:KeHepoB, HAGJIOAABIINX 38 CTPO-
UTEJbCTBOM, HHOH pa3 W NPSAMBIMH yKasaHMsMM 3acTaBJd-
Ju He obpamiaTh BHHMAaHHe Ha JedeKTel M Opak: Temeph
OHH yXe He «3aMedaJi» HH PaKOBHH B OTJHTHX Tpybax,
HU TlepeKoca OTBEPCTHH, HH JaxKe TOTO, YTO IPOM3BOAHUTENH
paboThl mepecTaNH KPEenuTh packochl 6OJATaMH, a MepellIH
Ha TIPOCThie KJIHHbBS.

Mocr neficTBuTenbHO GBI TOTOB K KoHLY 1877 rogma. Ilo
HeMy mpoies nepBuiil noe3n. B despase 1878 roxa cocro-
anca oduumanpHbii ocMoTp Mocra. Haxkonen, 30 wmad
1878 rona B npHCYTCTBHH BHICOYAHIINX 0CO6 MOCT OblIJI TOP-
JKECTBEHHO OTKpPBHIT M CHAaH B 3KCIUIyaTaluio. A eule yepes
NoJITOpa roja HPOM30ILa CTpallHas karactpoda.

Ins paccienoBaHusi NPUYMH KaTacTpodwl Oblia cosnpa-
Ha NpaBUTeJbCTBEHHAs KOMHCCHS, KoTopaa paboraja B Te-
YeHHe ABYX MeCsileB. DEII MpOM3BeAeH NeTasbHLIl OCMOTP
PYXHYBIIEro coopyxeHusi. Pe3ynbTaTtel paboTsl KOMHCCHH
JI0Ka3aJii, YTO IPH TAKOM HENpPaBHJIBHOM pacueTe H HemOO-
POCOBECTHOM MHOZXOAe K CTPOHTENBbCTBY Karactpoda Obiia
Heus0exXHOH.

HeficTBATENBHO, U3 ONpPOCA CBUIETENeH BBIICHUIOCH, YTO
yKe B NepBbie MeCsIbl KCIyaTalny HaOJJ I0faNHCh KaKHe-
TO LIaTaHua H KoseGaHUs MOCTa, NPHUEM HACTOJBKO CHJIb-
HblE, YTO MaJsApbl, 3aHATHIE €r0 OKPACKOH, CTAJH MPHBA3HI-
BaTb OaHKY C KpacKofi, nHaue MpH MPOXONe MOe3la ee MOr-
JIO Obl COPOCHTEH B BOLY. ¥YKe uepe3 ueThpe Mecsila Mocje
HayaJla ABHIXKEHHs 4epe3 MOCT HEKOTOPBIE PacKoChl 0ocjab-
JiY, IIpHYeM OJHUH M3 CMOTpUTesel o6HapyxuJs Oosee cCOTHH
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TakHX ocsab/ieHHBIX MecT. Ha HeKOTOpHIX KOJIOHHAX OBLIN
3aMeyelibl BepTHKAJbHBIE TPEIUHbl AJHHON JO IBYX METPOB.

OcMoTp pyXHyBLIEH 4acTH MOCTa TOKasas, 4To TPyOwl,
H3 KOTOPBIX COCTABJSJIHCHL KOJOHHBI, OLIIM OTJHTBI H3 He-
Ka4eCTBEHHOTO uyryHa. TOJIIMHA CTEHOK BMeCTO 2,5 CaH-
TUMeTpa 6niia Korna 3,6, a korna u 0,9 canrtumerpa. Hacro
nonajnajuch PakOBHHBI, NpHYeM He 3alejaHHble, a IIPOCTO
3aKpalleHHbIe.

W naxkonen, BerpoBas Harpyska. [Ipum ckopocTu BeTpa
40 meTpoB B CeKyHIy OHa JOJKHAa Obl1a COCTaBUTh OKOJIO
190 xmnorpaMMoB Ha KBajpaTHBIl MeTp, TO ecTb B 4 pasa
Bbille pacuerHoil. ONPOKUILIBAIOMINII MOMEHT OT 3TOH Ha-
TPYy3KH OBLJI, KOHEYHO, CJHIIKOM BEJHK [LJs IJI0XO CIIPOEK-
THPOBAHHOTO H NOCTPOSHHOTO M3 HefLOOPOKAUeCTBEHHBLIX He-
Tajed Mocra.

Kny6ox npuumH, B KOTOpBIA CIJIEIHCh U TeXHHUYECKOC
He3HaHHe M HEOXKHAAHHO CHJbHBIH Aaxe AJg 3THX Oecno-
KOHHBIX MeCT BeTep, U HeJ06pOCOBECTHOCTb, H CIIEIIKa,
NOBJIEK 32 cOGOH CTPaIHYIO Tparenuio.

Ha npumepe Tafickoro MocTa HHKEHEPHI-CTPOHUTEJH
Bcero Mupa yOeaunuch B HEOOXOLHUMOCTH CTpOXKaiile yuH-
THIBaTb B pacyerax TO, Yero paHbllle He 3aMeuasd, K ueMy
OTHOCHJIUCh C NpoXJajuell — K ONPOKHJLIBAIOILEMY MOMEH-
Ty, BbI3bIBAEMOMY BeTpoBOH Harpyskoil. K cokanenuio, 3To
006CTOATENILCTBO, € TEX IIOP YK€ CTPOro yYyHTeIBaemoe, Ohl-
JIO BOBCE He eJHHCTBEHHHIM MOMEHTOM, OT KOTOPOro 3aBH-
cejla HaJeXKHOCTh KPYHNHEHIIHX HH:KeHEePHBIX COODYIKEHHH
IPOIIJIOr0 BeKa — MOCTOB.

«HeBe3yuuin KBebekckmuit mocr

Moct, KOTOpPHI MPeANoJaranoch HOCTPOUThL depe3 peKy
Cesroro JlaBpenrus 6iu3 Kpebeka B Kanane, nosmxeH 0wl
HOpeNCTaBUTh cO00Of BecbMa BHYIIHTEJNbHOE COOpPYIKEHHe.
ITo mocty of6miefi AJAMHOH OKOJO KHJIOMETpa MHJIaHHPOBA-
JIOCh TIPOJIOKHUTH [Ba KeJe3HOAOPOKHBIX NyTH, ABA TPaM-
BafiHBIX, JBe IIOCCeiiHble JOPOrH W nBa Tporyapa. CpexHui
npoJieT 1oJKeH 6bla ObITh AauHON 544 Merpa. Bricora dep-
Mbl Ha GbiKe — 96 MeTpoB. O6muii Bec MocTa, 3ampoOeKTH-
POBAHHOrO KaK KOHCOJDbHBIH, COCTAB/AAN OKOIO 40 ThICAY
TOHH.

[TpaBna, BHauase cpefHHH IpPOJET MOCTa, CaMyi0 Ha-
TPYyKEHHYI0O ero YacTb, pAaCCYUTBHIBAJHM CAedarh IJIHHOH
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488 wmeTpoB, HO TOTZA HYKHO OBLIO Obl CTABHTH ellle ONHY
onopy, uto npu rayOuHe pekn B 60 MerpoB cTOoMJIO OHl
ouyeHp goporo. [TostoMy H pelllnaM LJIMHY CpeJHero mpoJe-
Ta yBeJIHUHTb Ha 56 MeTpoB, HO 060HTHCH 6€3 JONOJHUTEb-
HOU OTOpHI.

Moct Hauasnn crpoutb 22 mioas 1905 roma. Yepes nBa
roga ObIJIH MOJHOCTHIO TOTOBHl I0JKHAf 4acTb MOCTAa H TPH
nanean nojBecHoit depmbl. C60pKa MocTa NpPOM3BOAMJIACH
nByMs KpaHamu Ha Becy. Kpaus — Becom omun 1100, xpy-
roit 250 TOHH — cTos/aH Ha KoHcosu. O6pa3Ho ropops, MOCT
HnpeAcTaByaan celiuac coboit 6ykBy «I'» ¢ KOPOTKOH HOXK-
KOH-OBLIKOM U HeNOMepHO MAJUHHOH MOJIOYKOH, Ha KOHIe
KOTOPO# CTOSMM [Ba KpaHa, C HX IOMOIIbI0 KOHCOJIb-
HOJIOYKa BCe BPeMs HapalluBaJjach — ee CBOOOLHBIN Kpail
JoJKeH Obl1 B KOHIE KOHLOB JOCTHYbL Apyroro Gepera.

Hacrynun asrycr 1907 roga. CTpouTe/bHBIH Ce30H MOJ-
XOAMJ K KOHLy, NOAPAAYHKH TODPOMHJIH pabouux: HYKHO
6LIJI0 TOJHOCTBIO HCIOJb30BATh MOCJENHHE JETHHE IHH.
CTpoHTe/IbCTBO, ONHAKO, 3aNePiKHBaoCck. B aBrycre Gblio
3aMeuyeHo, YTO B HEKOTOpHIX pebpax maHesell KOHCOJBHOI
tdepMbl HMeIoTcs: BHITHOB. O6 3TOM COOOIIMJIK TEXHHIECKO-
My KOHCYJbTAHTY :KEJe3HOJOPOXKHCOH KOMIAHHH, KOTOpas
BeJia CTpoHTenncTBO. Hauanach nepemucka mo 3ToMy IOBO-
Iy MeXAy KOHCYJBbTaHTOM H HOADPANHOR (UPMOH, KoTopas
yBepsJa, 4To 3TOT AedeKT MPOH3O0IIe] H3-32 HelpaBHJbHOI
COODKH M HEeNnpHATHBIMH TOCJEACTBHSIMH HE TPO3HT.

20 aBrycra MHCHEKTOp MOCTa OGHApPYXKHJ TaKHe XKe BBI-
rulnl enie B Tpex pe6pax — yxKe C APYrol cTOPOHbl (hepMBbl.

27 aBrycra yTpoM 3aMeTHJH, UTO BBEITHGBI (epMbl Tpo-
HOJIKald pasBUBaTbCA. DBl BHI3BaH ry1aBHbIH HMHXKEHep
kBeOekckoil ¢pupmbl. OH HalleJa NOJOXKEHHE Cepbe3HBIM, HO
He yrpoxalomuM. Huxakux Mep onsgTh NPHHATG He GHIMIO.
Pelnnn Toabko HM3BECTHTb KOHCYJbTaHTAa W reHepaJbHOTro
NOAPAAUNKA, NpHYEM, YTOOB CKPBITh TPEBOXKHOE IOJOKE-
HHe OT pabouux, clenau 3TO He MO TeeOHY WJIH TeJerpa-
¢y, a nocnanm cmeunanbHoro Hapouoro B Heio-Flopk.

C TpeBoroil ®aanu CAeAyIOMEro yTpa yIacTHUKH CTPOH-
Te1bcTBa. Huuero HOBOro He 0GHAPYKHIOCH, paBOTy Ha MO-
CTy PpellMJIH NPOJOJIKATb — HY:KHO OBLIO 3aMEHHTh Bpe-
MeHHbIE GOJITBl Ha NOCTOSIHHBIE 3aKJENKH B HEKOTOPHIX Me-
crax ¢epmbl. Bapyr paGoune-k/ienasplinKu 3aMeTHIH elle
OIMH Nporub, Ha KOTOPHIH cpasy ke O6GpaTHIH BHHMAaHHE
uHmenepos. Onnako u ceffyac paGoTsl npekpaiieHsl He Gbl-
Ju. Ha mponosxenun paGoOT HacrauBaj TJaBHLIH HHIKe-

38



Hep — OH 6osljiCs, 4TO, €cjd paGoTH OCTaHOBHTH, paGouue
pasofiiyTcst U CTPOMTE/bHBIH Ce30H OyAET COpBaH.

YTpom 29 aBrycra nmpHiia TeJerpamma OT KOHCyJ/bTaH-
ta ¢upmel. OH TPeNIOKHI He JONycKaTb JajibHeHIero
yBeJIHUeHHUs HArpy3kd Ha (GepMbl, HO MOJIOXKEHHe KaTacTpo-
¢buueckum He Haxoaua. OH [axke IpHUCIa] 3CKH3HBIA NPO-
€KT HCIpPABJIEHHH, NpHUEM cUMTaJ, 4TO AJs BCeX HchpabJe-
Huil motpeGyerca 3 uaca paGorel u 100 mossmapos. 3nech
NMPOSBHJIOCH TOJIHOE HENOHHMAaHHWE CHTyalluH: Harpyska Ha
HMJKHHAH [Osic yKe IPeB30ILJa KPHTHYECKYI0 H OCTaHOBHTb
paspyuieHue 6bIIO HEBO3IMOXKHO.

B ToT ke meHb, 2a 15 MuHYT N0 KOHLA pabouero mHf,
MOCT pyXHyJa. Bce HaxoAuBIIHecs Ha MOCTy pabodue H
TEXHUKY — 74 yesoBeKa — norubau. OueBuIlEeB KaTacTpo-
bl 6B110 TPOE — OfUH paboTas Ha NMPOTHBONOJOXHOM Oe-
pery pexku; Ipyrofl — Ha KpaHe, yCTAHOBJEHHOM Ha KOHCO-
JH,— ero cOGpOCH/IO B PeKy, HO OH cCHaccs; TPeTH#d — Ha
GeperoBoil yactu MocTa M ycmesa ybexkaTb L0 HayaJja kara-
CTPOdHI.

IIpaBuTesbcTBEHHAA KOMHCCHs, paccjefoBaBluasi IpH-
YHHBI 3TOTO CTPAINHOrO cJjydas, Halljla, 4To Karactpoda
NPOU30ILJIA MO BHHE [BYX HHXKEHEPOB: NPOEKTHPOBIUUKA H
KOHCYJIbTaHTa, 0000PHBILEro NPOeKT.

Buna npoekTHpOBU{MKA 3aKJaI04aJach B TOM, UTO OH He-
NpaBHJALHO YUYHTBHIBAJ COOCTBEHHBIH BeC COODYKEHHS MpH
pacuerax. Ho uro 3Hauur — HenpaBH/AbHO? Belb NpOEKTH-
POBIIHK HCIIOJIb30BaJ OOIeynoTpeOuTeNbHbIe, NPUBLIYHLIE
eMy elle CO LIKOJNBHOH CKaMbH AONyILIeHHs IpH pacyueTe
cobcrBenHoro Beca Mocra. [IpoBepka pacyera mnoxasana,
uTO OPUHATHI (M paccuuTaHHBd 1O (Gopmynam abCONIOT-
HO NpaBu/bHO!) COOCTBEHHLIH BeC COOPYXKEHHSA ObLI MEHb-
mwe geficreurenasHoro Ha 20—309% (!). Korma o Bhrube
Of0p COOOIIMJH KOHCY/IBbTAHTy, OH B COOTBETCTBHH C TeM,
KaK ero yYu/u B KOJJeJKe, NPOH3BE] pacyeT, He Haues
HHYEro CTPAIIHOTO H PEKOMEHAOBAaJ HPOLOJNKATb CTPOH-
TeJLCTBO. Takoe pelleHHe MOXKHO OOBSCHUTH HELOCTATKOM
ONbiTa B NPaKTHKe CTPOUTENBCTBA MOCTOB H3 CTa/bHBIX
KOHCTPYKIHHA. KOHCyJbTaHT MeXaHHYeCKH IepeHeC HMeB-
IIMACS V HEro OMBIT CTPOUTENbCTBA AEPEBAHHBIX MOCTOB Ha
CTPOUTEIbCTBO INPHHIHUMHAABHU HOBBIX, MeTa/JIHUeCKHX
COOpYIKeHHUH.

O6utas omwubka NpOEKTHPOBLIMKA M KOHCYJbTaHTa CO-
CTOsIJIa B HCIIOJb30BAaHHM HMH HEBEpPHOTO MeTOAa pacuera
KOHCTPYKLUHH Ha NPOYHOCTb. ¥YPOBEeHb MHXKEHEDHLIX 3HaAHHil

39



TOT'0 BPEMEHH He MO3BOJISJ NPaBUJIbHO MPOU3BECTH PacyerT.
3T0 00CTOATENLCTBO OTMETHJIA H IPABHTENbCTBEHHAS KO-
muccusl. [Tocne xpymenus Ksebekckoro Mocta MeTOAbI pace
yeTa Ha NPOYHOCTh CTajM pPas3BUBaTbCsl OUeHb OBLICTPO.
Bosbioit BKIax B 3Ty 06J1aCTb CTPOHTENBHOH MEXaHHKH
BHECEH COBETCKHMH VYeHBIMH, OCO0eHHO mHpodeccopoM
B. 3. BnacoBbim.

KBe6erckuil MOCT Hay4HJa NPOEKTHPOBILHKOB BCETO MHU-
pa NPaBHJILHEIM METOZAM pacyera MOCTOB M3 CTaJbHBIX
KOHCTpyKuMi. Bcem crasno sCHO, UTO He/b3s HOBYIO KOHCT-
PYKLIHIO 3HAUUTENbHO GoJbliero Mmacmiraba, yeM paHblle,
K TOMY XKe HaMeyaeMylo K IIOCTpOHKe M3 ADYTHX MaTepHa-
JIOB, PACCUHTHIBATb IIO CTaphiM (opMmynaM, He JaB COOTBET-
CTBYIOLIEro 3amaca NPOYHOCTH, He IPOBels HCHLITaHHH Ha
MOZeNsX.

ITono6Hbie cayuyaym TPOUCXORAT H cefiuac. [lpuBenem
HeCKOJNbKO mpuMepoB u3 KHurd E. M. Casuuxoro
B. C. Knsuko «MeTraJibl KOCMHYECKOH 3pbl», BHINYIIEeHHOH
uanarenscTBoM «CoBerckas Poccusi» B 1972 roay. Bor kak
HAuHHaeTcs 3Ta KHHra:

«B wmoposubit nenp 31 sHBaps 1951 ropma ob6pymunacs
aBTONOpOKHBEIH MocT B KBeGeke (Kanazma). [lo Hemy B 37O
BpeMs Ipoe3xkaJja Bcero OfHA MalluHa. Bo Bpemsi aBapuu
ylaju B peKy TPH IpoJiera MOCTa, KaxKIblfl AJHHOA B
54 merpa. Bwl nymaere, MOCT Obl1 KakKoi-HHOYIb CTapHH-
Hpl? Hudero mnmono6HOro — ero cpajid B 3KCIIyaTaUHIO
TOJBKO B 1947 rony.

B Denbrun u3 52 cBapHEIX MOCTOB, NOCTPOEHHBIX B
1934—1938 romax, nouru ndAras gactb K 1940 roxy Beiuuia
#3 crpos. HecKoJbKO MOCTOB paspyulIMJIOCh NOJHOCTHIO.
14 mapra 1938 roga o6Basuics MocT mpoJeroMm 73,5 Merpa
uyepe3 KaHaJ AnbbGepra Bo3Je XaccesTa, BBEIEHHBIH B 9KC-
IJIyaTaiuio BCero 3a roj ¢ He6oabmuM po storo. C 1947 no
1955 rom mpoM30LIIO YeTHIPHAANATH NONOGHBIX CJIyYaeB...
B nexka6pe 1951 roma B UexocsoBakuu o6pyuInjcs BpeMeH-
HBIF JKEJIe3HOJOPOXKHBIAI MOCT IposeroM 12 MeTpoB — OH
TPECHyJ HocJIe TOro, KaKk Mo HeMy mpoexaJs IapoBo3.

B CIOA 3apeructpupOBaHO MHOTO CJydaeB paspyire-
Hu# neabHOCBapHBIX cynos. M3 5000 moctpoeHHLIX BO Bpe-
Msi BTOPOl MHPOBOH BO{IHBI TOPrOBLIX KOpabJiefl K ampesio
1946 roma GoJsblie THICSIYH UMeJH TPeWMHBL. JlecATb TaH-
KEepPOB ¥ TpH TPY30BLIX CyAHa THHA «JIubepTH» pas3jIoOMH-
auch momosaM. Ha 25 gpyrux cynax NpOH3OHIIO IOJIHOE
paspylleHue nany6el HaM gHuma. MHbe cyla paspyuia-
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JIACh, TaK U He Bo#xs B crpoil. B auBape 1943 rona Ha TH-
XOH BOJle y CTEHKH CYLOCTPOHTEJbHOTO 3aBOAA HepeiOMHJI-
Csl MPH TOArOTOBKE K XONOBHIM HcHbITaHHSIM TaHKep «CKe-
HeKTelM» BoLousMelieHneM 7230 ToHH. B mapre TOro e
roza mpH Berpe Bcero B 2 Gajja Ha HeOOJBIIOH 3bIOH NpU
CKOpocTH 14 y3710B nepesoMMJCH TaHKep «3dcco Mamxer-
TeH» BojgousMelleHneM 10 344 TOHHBL.

B nauase sumbl 1960 roma na KaparanauHckKom MeTaJ-
JIiyPpruyeckoM 3aBoje O6GPYIIHJCA MPOJeT HeLaBHO BHICTPO-
€HHOH TPaHCIOPTHOH rasepen.

B aBrycre 1964 roma pyxXHyJ0O OJHO W3 CaMbiX BEICOKHX
coopy:xkeHuil B mupe — 400-merpoBas aHTeHHas MauTa CTaH-
uuu «Jlopass Ha 1oro-zamafHoM nobepexkbe I'peHNanAuH...»

W gmeno 3mech, Kak yKasbiBalOT aBTOpPHI, He B Ae(eKTax
cTpouTesnscTBa.  Jlemo B HeOOCTAaTOYHOH  H3YYEHHOCTH
CBOHCTB MaTepHaJiOB ¥ MeTOZOB pacueTa Ha HPOYHOCTD.

[To-Bupumomy, mocnenHee W OBLIO TJaBHOH cTpaTerude-
cKOH omu6Ko#i HHKeHepoB. Hemocrarku pacuetHeix ¢op-
MyJl CJIef0oBao OB BCKPHITb 3IKCIEPHMEHTAJbHBIM NyTEM,
IyTeM TINATEJIbHOrO HCCJAENOBAHHS Moleneii Mocra. dra
omubka TeM 6GoJiee HENPOCTHTEJbHA, YTO METON MOJIEJHPO-
BaHHs B HayaJje HaIIero CTOJeTHs Obll yXKe MOBCEMEeCTHO
ucnospdyeM. Haubosee nandbHOBHAHLIE HHXKEHEPb [aBHO
MOHSAJIH, YTO HMEHHO MOJENH MOryT, H30aBUB HHXKEHepOB OT
BOJIHEHHH <«HATYpPHOrO 3dKCHEpHMeHTa», AaTh Ty HHpopMa-
IMI0, KOTOPYIO HEBO3MOMKHO IIOKa ellle MNOJy4uThb C IO-
MOIIBIO CYXHX MaTeMaTHueCKHX Gopmyda.

Urpywku ana WHXKeHepa

B mnepBoii TeTpanu MBI CAeJNaJH MONLITKY pacckasaTb O
TOM, KaK YeJIOBEK Ha IIPOTSAXKEHHH Bcell CBOeH HCTOpHH
yuuJICs Ha ypOKaX HATYPHBIX SKCIEePHMEHTOB. B mnpexxHue
BpeMeHa HeJb3sl OblIO 3apaHee y3HATh, BEICTOWUT JH 31a-
HHE — er0 CTPOMJIH, & NOTOM YKe CMOTpeJH, UTO C HHUM Oy-
JET, TO eCTb NPOBOJHMNH HATYPHBIH 3KCIEpUMEHT Haji Mpo-
H3BellcHUeM YesOBedecKHX pyK. Taxofi 3KCIepHMEHT, KO-
He4YHO, VHHKaJeH N0 TOH HH(MOPMALHH, KOTOPYIO H3 HEro
MOIKHO H3BJIeUb.

Hemocrarku 3TOTO BHIA 3KCIHEPUMEHTA TOXKE OUEBHI-
HBl — OH JIOporo OOXOAMJICS ¥ HHYEro He rOBOPHJ OTHOCH-
TeJbHO TeX COOPYKeHHIH, KOTOphle B ueM-TO OTJAHYaJHCh OT
HCIBITAHHOrO.
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B coBpeMeHHBIX YCJAOBHSIX HA HATYPHBI 3KCIEPHMEHT
HAYT JIMIIb B HCKJIOUHTEJNBHBIX C/Ayuasx: HJIH KOrja mpen-
CTOHT MacCOBO€ NPOW3BOJACTBO HJH NPH CO3LAHHH YHHKaJb-
HBIX YCTPOHCTB, COOpYKEHHH, YCTAaHOBOK (CBepXMOLIHbIE
reHepaTopLl, CBEPX3BYKOBbIe CaMOJIETH, KOCMHYECKHe all-
naparsl).

B ocHOBHOM :Ke BOT yxe OoJee cTa JieT HHXKXEHEpH B
NOoMCKax HHGOpMaLuu O cBolicTBax OyAyIIHX KPYNHEIX yHH-
KaJbHBEIX COOPYXKEeHHH HAYT II0 MHOMY IyTH — MYyTH CO3[a-
HUfA 3KCIePHUMEHTaJbHBIX MAakKeTOB, BHelllHe HpeACTaBJAiO-
WHX cO00f yMeHbIIeHHbIe KONHH TeX yCTPOHCTB, CBOHCTBA
KOTOPBIX HYXKHO HpeJcKasaTb. DKCIEpHMeHTh Ha MakKeTax,
BHINMOJIHEHHBIX M3 CHCLHaJbHO NMOAOOPaHHBIX MaTepHaJOB C
yUeTOM HEKOTOPHIX «3aKOHOB HOZOOHS», MOTYT NOYTH C MOJ-
HO JIOCTOBEPHOCTBIO OTBETHTb Ha BONIPOC O GyAYyILEM IOBe-
IeHHM HaMedaeMoro K moctpoiike ycrpoficrsa. CJ0BO «mod-
TH» Ynorpe6JieHO NOTOMYy, UYTO HHKAKHE 3aKOHBI T0OA06US
He MOryT HaTh abCOJIOTHOrO NMpHOJIMKEHHS CBCHCTB Make-
Ta K CBOHCTBAaM ellle He CylLIecTBYIOLlero OpHrHHala.

Anrnnfickuii  uHxKeHep TesadOpA NOCTPOHJ MHOMKECTBO
MOCTOB M CPeIH HHMX — MOCT uepe3 npo/uB Menali, noxse-
LEeHHb Ha KeJe3HblX Hensx. CUMTarb NOABECHBIE KOHCT-
pyKUHMH TOrfa elle He ymesau, H Teadoph, Kak M HeKoria
Kyaubun, usrorariuBajg MOAENH MOCTa, NepeKHABIBAN HX
yepes OBpar U yXKe Ha 3THX MOJE/IAX HAXOAMJ PanHOHAJb-
Hble JIUHHUH Lened.

Korma moct Obl1 NOCTPOEH, OH BCe Ke OKasaJcs Hexo-
CTaTOYHO KeCTKHM. [Ipoe3xkas uvacTp HHOH pas HaKJOHA-
Jack Tak, 4TO NajaJjd Jomasnu. [Ipumioce ero yKpemsasTs.
BeiicHHJIOCH, YTO MOJEJH He MOTyT AaTh IOJHOrO Hpej-
cTaBJieHnsi o0 mpobJaemax OyAyllero COOpy:KeHHs, H HHXKe-
HepaM NPHUXOLHJOCH NO-IPEKHEMY C TPeBOTOH XKIATh KOH-
[a MOCTPOUKH HX JEeTHINaA.

IToMumo Bcero npouero, HeOZHHAKOBOCTb CBOHCTB COO-
pyXeHUsl U MOILEJH ONpeje/siercs elle H TaK Ha3hBaeMbIM
«MaciiTabHeiM (aKToOpoM» — pasiuuueM IOBELeHHs MaTe-
pHajoB B yCcTpOHCTBAax pasHoro macumraba.

UccnenosatensamMu pazpaboTaH psil KDHTepHEB, M0O3BO-
JAOWHUX CYAHTb O MOAOOHH (PU3HUECKHX IIPOLIECCOB B fIBJe-
HMSAX pasHHX MacmrtaboB, MPOXOAALUX C Pa3HBIMH CKOpPO-
crsimMu, B T. 0. Tak, Benuunna «udcaa PefiHoabpAca» omxHO-
3HAUHO OHpeJessieT XapakTep TedeHHs XKHAKOCTH PSJIOM C
npensaTcTBHeM. CyllecTByeT W psij LPYrHX KpDHTepHeB, 06-
JIErYalouiux NpaBoOMepHBIH epeHoc BLIBOJOB, CHEAaHHEIX Ha
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¢usnueckoll MoIesnH, Ha ellle He IIOCTPOEHHOE pealibHOE
ycrpofictBo (kpurepud [Ipaunrtas, Hyccearra, uncio Maxa).

MeTton nocTpoiikH HeGOJbIINX MojeJell, HOBTOPSAIOLIHX
B KaKOM-TO Macuirale ellle He INOCTPOEHHOE COOPYIKeHHe,
HONy4nJ 0co60e pa3BHTHe B HPOLIIOM BeKe.

He6oupmne mogenn cayxuin etie CTudeHCOHY A/ HC-
C/e/{0BaHNS BO3MOXKHOCTH NOCTPOAKH Pa3JIHUHBIX CJIOJKHBIX
COOpY¥KeHHHl M, B YacTHOCTH, MOCTOB M3 HOBOTO MaTepHa-
Jla — CTaJIH.

B To BpeMs pe3ko yma/au ueHbl Ha CTajb — YyTh JIH He
B 10 pas, MHXKeHepbl OYYTHJHCH JHLOM K JIHLY C HOBBIM
Mmatepuasnom. (TpynHo mpencraBuTh cefe, KaK pefKo HC-
N0Jb30BaJNach CTajb paHee: Jaxe KoTeJ (YJITOHOBCKOTO
napoxoja, TopIo niaaBasuiero no I'ya3oHy, 6bli1 BHIIOJHEH
u3 gepenal)

CrudeHCOH MpeAsOXKUJI, ONHpPasich HAa CBOH pacueThl, Ha
Hcc/IeJOBaHNs MOZENEeH, NOCTPOUTh HOBble MOCTBI — [HTaHT-
ckue 6aJKu B BHIe Kopoba U3 JHCTOB Keje3a — U MyCTHTb
BHYTPH HHX IOe31a.

[Tpoext HoBOro mocra uepes Menaii mopaxan cBoef
cmeqnocteio. «banku» Crudencona Becusu no 1500 Toww,
OHH NOJHHMAJIHCh C IIOTOB, CTOSIIIMX Ha AKOPAX B OypJs-
IeM MOTOKe, ¢ IOMOIILI0 NMPUMHTHBHBIX LoMKpaToB. He Bce
BEPHJIH B yCIIeX TOr0 BBIAAIOIIETOCS O TEM BpPeMeHaM TexX-
HHdgeckoro npexnpuatus, Ho CrudencoH ObJI CIOKOEH.
W okasancs mpaB. Moct CrudeHcona — xopob H3 xeses-
HBIX JIHCTOB — OBl HACTOJbKO NPOYHBIM, YTO He KosebaJ-
Csi Jake NPH I[POXOXNKAEHHH 2eJe3HOLODOXKHBIX COCTaBOB.

CpaBHUTeNbHO HeGOJbLIME MOCTPOSHHBIE B PasHoe Epe-
Msl MaxeTsl — (QU3HYEeCKHE MOLEJH MOCTOB, KopabJjell —
Crac/JH MHOrO KH3Hel, n30aBMJIM UeJOBeYeCTBO OT Halpac-
HOTO OMBITA, MO3BOJIHJIM H30exaTh JHIIHUX 3aTpaT. M Ha-
oGopoT, mpeHeOpexeHHe pe3ysabTaTaMH, MNOJYUYEHHEIMH HaA
bu3nyeckoil MOJeNH, NPHUBOAMJIO K IeUaJbHHIM IOCJe[CT-
BHSAM. XPeCTOMAaTHHHBHIM B 3TOM CMEICJIE SBJSETCS cayudail,
npousouteaunit B 1870 rony B AHrsnu.

AnmupanteiicTBo OMKHO ObBIO ompoGoBaThb B MOpe
6poneHocen, HoBoro tHna «KanteHns. Auraufickuit yucHbifi —
kopabJecrpourens B. Pun, nocrpouBmuit dusmueckyio Mmo-
Ienb 3TOro Kopabss, oOHapyxHJ ero KpaiHIOW HeycTol-
unBOCTb., CyIHO HOJKHO OBLIO HEePEeBepHYTHCS KHJIEM KBeD-
Xy Jaxe NpU HeOOJBIIOM BOJHEHHM B OTKPBITOM MOpe.
AnmupanTeficTBO MOCTAaBHJIH B H3BECTHOCTb O pe3yJbTa-
tax Puna. Onnako cepbesHble aAMUpajbl He NPHHSAIH BO
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BHUMAaHHE BBIBOJOB, MOJYUEHHBIX C MOMOIIBIO «HI'PYLIEUHHIX
KopabsaukoB». «KasnTen» BHIIeT B OTKphiToe Mope. Ilpn
NepBOM Ke MaJlo-MaJjbCKH Cepbe3HOM BOJIHEHHH OpOHEHO-
cel, ONPOKUHYyJCS. [I3-3a KOCHOCTH UYMHOBHHKOB aJAMMpaJ-
tefictea norubsau 523 mopsika u 60eBoit KOpab.b.

Pa6oramu B. Puna n Y. ®@pyna GBI 3a710KEHB OCHO-
Bbl TEODHH MOJEJHPOBaHHSA Kopalbsel, pasBHTOH BIOC/EL-
cTBuH coBeTckuM akafgeMHkoM A. H. Kpwinoseim. Kprlios
cyMes Ha HeGOJBLIMX MOJENSX YTOYHHTH TEOPHIO SBJIEHHH,
NPOUCXOASIINX IIPH JIBHKEHHH KOpalJis.

HurepecHo emie pa3 yGemuTbCsi B TOM, HAcCKOJbKO Bbi-
COKO LIEHHJ/IH TEOPHIO W NPAaKTHKY MOJeJIHPOBaHHuA HauboJee
nepefioBble W JaJbHOBUHIHBIE OoeBble agmupaJsl. IIpusenem
AJs1 IpuMepa CJAEAYIOUyl0 BbAepxkKy u3 «Hacrasienus,
KaK I0/Jb30BAThCS CPeNCTBAMH HENOTOIJISIEMOCTH», HalH-
caHHoro B 1897 roay 3HaMeHUTHIM pPYCCKUM aAMHPajoM
Crenanom OcunoBruueM MakapoBbim:

«...167. Mopnenb. Brime 6bIO CKa3aHo, 4TO HeOOXOIH-
MO BO BpeMs aBapHH HMeTb SICHOE CYXKJeHHE O TOM, B Ka-
KOM IOJIOXKEHHH HaXOAHTCS CYAHO, AOJIO JH OHO MOXKeT
NPOJAEPKATbC W He NPELCTOMT JH ONPOKHHYTHE.

TonbKO ONBIT MOXKeT JaTh AOJIKHBEIE yKa3aHHS, HO TaK
KaK Je/JaTh TakKue ONBITH C CyZaMH HeJb3s, TO clelyeTr o0-
paTUTbCA K ONBITAM C MOAENSMH.

168. OnmiThl ¢ Mozenbio OponeHocna «Victorias. B mep-
BHIHl pas g clesan Takyio Mmonenb B 1894 ronmy. 1o GbLio
BCKOpe IocJje yxKacHoro cayuas ¢ 6poHenocuem «Victorias,
KOTODBIH TOCJEe TOoNyueHHs HPOOOMHBI HAMOJHUJICH HO He-
KOTOPO# CTemeHH BOJOI0, a TNOTOM HEOXHIAHHO AJs BCeX
HepeBepHYJIC H yBJEK BMecTe ¢ coboio aamupana Tpaiio-
Ha, 22 oduiepa U 336 uesOBEK KOMAaHIbI.

st BoisicHeHHst moApOGHOCTEll 3TOro ciydasi s chesad
MOJieJb OpOHEHOCHA COIVIACHO JAaHHBIM, ONyOGJHKOBaHHBIM
B QHMVINACKHX TeXHHYECKHX XKYpHasjax, H NPOU3BEJ ONBITH
¢ mozennio. Oxasanoch, YTO MOAENb Ype3BBIYAHHO IMpa-
BUJIbHO MOBTOPsJIA BCE€ TO, YTO NPOHUCXOAMJO C GpPOHEHOC-
uem «Victorias. BnpoueM, uHaue u GHITb He MOIJIO: €CJH
MOJeJb clejaHa IPaBHJIbHO, TO OHA LOJXKHA HMETh Te XKe
KayecTBa, KaKHe HMeeT caMo Cy[LHO.

OnwiTel ¢ MoZenblo GpoHeHocua «Victoria» naseau mens
Ha MBICJIb, YTO Ha KaxJAOM CyJHe IOJKHA OBbITh MOJE/b
JIIS1 UCTIBITAHUH [0 YaCTH HENOTOMJISIEMOCTH.

169. Obuee onucanne MoOIeNH. dTa MPOCTAsT MBICJAL I10-
JYYH/a CBOE OCYyLIeCTBJIEeHHE JIHIIbL B HACTOALLEM FOAY, KOTa
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Ia MHOIO Ghlga claenaHa Mojaesb jgenokona «Epmaxs. Onbl-
THl C 3TOH MOJIE/bI0 LAaJH BECbMa MOYUYHTEJbHBIH U HaTJIAL-
HBI MarepuaJ; IOCEMY, COIVIaCHO MoeMy INpelACTaBJeHHIO,
ormymeHo no 60 py6. Ha kKaXKAb GpoHeHOcel AJjs CHAeaa-
HHMS CBOHUMH CpPEACTBAMH MoOJeseH HX...»

Ecau yx roBopHTb 06 «HIPYIIEUHEIX» KOpabJsix, TO C/e-
IyeT ymoMsHyTb H euie o6 omHom smusome. Hen Ixefimca
Kiaepka MakcBeasia reosor IxoH Kiepk Toxe yBaekasics
HrpyLleYHbIME KOpabJssiMH, KOTOpble myckasa B npyay. Muo-
rHe uachli OH HOTPATHJ, 3aJyMUHBO IepelBHras CTOfILHE
B 60eBOM CTpOIO HIpylleyHble Kopabsu, Iepepesas 3TOT
CTPO#l TaKWMH K€ HIPYIIEeUYHBIMH KOopabJsiMH ¢ napycamu
apyroro usera. Hukorma He BoIXoAMBIIHH B Mope JlKoH
Krnepk Ha oCHOBe pe3ysbTaTOB, MOJYUYEHHBLIX MM Ha HIpPY-
IIeYHBIX MOZeJAX KopabJsel, Hamucajl KHHTY O TakTHKe
MOpPCKHX 60eB. «ITIOAH 0 MOpPCKOil TakTuKe» JI:xoHa Kiep-
Ka Oblin nepeBeneHsl B Poccunm B 1803 rony xanutaH-jed-
tTeHaHToM [Opuem JIMCSHCKHM Ilepell ero OTXOJOM B KpyToO-
cBeTHoe mJyaBaHue. [Tosb3ysice MpHeMaMH, H3JI0KEHHBIMH B
KHHUTe, aHMIMACKHe aAMHpasbl OHep¥Kajdu pAl KpPYIHBIX
MOpCKHX nobes, B TOM uHciae Hajd (paHUY3CKUM (PJIOTOM Yy
$IMaliku, uTO pelIMJIO B KOHEYHOM cueTe CyAbOy dpaHmys-
CKHX KOJIOHHI B AMepuke.

MoxHo /i mpocseduTh pasyHYHe MeXAY MOJAeJASMH KO-
pabaeit Puna u MakapoBa ¥ mogmeasmu Kiepka? He mo-
KeM JHM MBI Ha 5TOM IDHMepe BLIIBUTb Pa3HHLY MeXIy
IPOCTO MaKeTOM H MaKeTOM, HUrpaiollluM poJib (H3UYecKOH
Moaenu? DTa pasHHLIA ONpelessieTcs [eJsMH, paiH KOTo-
PBEIX CTpOsATCS MakeThl. B o6oux cayuasx menn ObLIM [O-
crurnyTel. Ho kakue?

Pun u MakapoB MOJY4YUJIN LEHHYI0O UH(POPMAIHUIO OTHO-
CHTENbHO yCTOMYMBOCTH Kopabsas. EcrecTBeHHO, 4TO IpH
IOCTPOHKe CBOMX MOJeJeH OHH HCIOJB30BAJNH pa3JMuHbe
KpUTepuH NofobHus, TLIATeNbHO NoAOHpast pa3MepH,, Mare-
puaJgsl, Bec CBOeH MoIeNH. DTO H MO3BOJHUJIO HM IepeHec-
TH JaHHbIe C MOJEJHN Ha peaNbHblHl Kopabuib.

H>xxona Knepka wHTepecoBasio Apyroe — JMIIL B3aHM«
HOe pacmosioxkeHHe Kopabjelt B Gowo. B mnpuHuune on
mor Obl OOOHTHCBH, CKaxkeM, CIHUYeYHBIMH KOpOoOKaMu HJIU
MOHETaMH, NepeiBUraeMbiMu 1o crosny. KoHeuno, B mocien-
HeM cJyyae 3HAYUTEJIbHO YMEHbLIWJACH Gbl SPKOCTb acco-
uuanufi, Heobxoaumas Mg JIOLeH ¢ o6pasHEIM CTpoeM
MBILIJIEHHS, HO YeJOBeKY, NPHBBLIKIIEMY MBICIHTH abCTpaKTs
HO, 3TOrO BIIOJIHE MOIJIO Obl XBaTHTh. OHAKO GOJNBLUIMHCTBO
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JOfeli Jyylile BOCIPHHUMAIOT HMEHHO MOJENH, NMpHYeM 4eM
Jgyyiie 1 noApoOHell OHM BHIIOJHEHH, TeM OOJbLIMHA Kpyr
accouuauyii BHI3LIBAIOT.

Yuenurse Mucruryra ¢usuku 3emaun umenn O. 0. Hlmua-
ta AH CCCP crpost uesnsle ropbl U3 NeCKa: OHH MOJIENH-
PYIOT B3pHIBHL

[Ipumenenne B3pHIBOB [Js1 HepeHOCAa OTPOMHHBIX 00bB-
€MOB IDYHTA Ha OpefHa3HAYEHHOE [/ HUX MeCTO B OC/Iel-
HHEe TOJb O4YEHb pacmpocTpaHeHo. Bce Gosbliee n Gonbliee
KOJTMUYECTBO B3PBLIBUATHIX BELECTB HCIOJb3YyeTCsl OLHOBpeE-
MeHHO. Korja CTpousid NpOTHBOCEJEBYIO IIOTHHY O0Jiu3
Anma-Atel, 0bLI0 ORHOBpPeMeHHO B3opBaHO 5000 TOHH B3pHIB-
yaTku. s B3peIBOB Takoro Mmaciitaba, KOHEUHO, CyLIecT-
BYIOT METOJBl PacyeTa, OCHOBAHHBbIE Ha HMIIHPHYECKHX (Op-
mynax. OHu, oHaKO, HeTOYHH. MHOrga BMeCTO MHJNHCHA
KyOOMETDPOB, OXKHIaeMbIX O PacueTy, B3PEIB NepeHOoCHT, Ha-
npuMep, ABa MuJIHOHA. I maxe camble OBICTPOLEHCTBYIO-
e IBM nopoli He B COCTOSHHH CHPABHTBCA C PacyeToM
CJIOXKHBIX MJIaHHPYEMBIX B3pPLIBOB 6OJblIOro Macuiraba.

ST0 ¥ NpUBeJO K HEOOXOAMMOCTH MOJENHPOBAHHS B3pHI-
BOB B sabopartopuu. B cneunasnbHOl KaMepe U3 IecKa CTPO-
AT rOphbl, yllesabs, pycaa pek. B Tosmy necka BMeCTO
B3PLIBUATKH YKJaJbIBAIOT MaJjieHbKHe PE3HHOBbIe LIAPHKH U
UMJIHHAPL, HANOJNHEHHBIE CKATBIM Bo3AyxoM. K sTum wa-
pHKaM W OHJHHApAM [OJBeJleHa TOHeHbKasd HHXpOMOBAasd
[IPOBOJIOYKA, COENMHEHHAs C HCTOUHHKOM Toka. Bosayx B
KaMepe OTKauyMBAaeTCsi 0 paspexkeHHs, TpeOyeMoro mo Teo-
pun nojobus. Korga sce roroBo, sKcnepuMeHTaTOp HOBOpa-
49iBaeT BLIKJIIOYATE/b, NPOBOJOYKH pPaCKaJATCA, PE3UHO-
Bble 00O0JIOUKH JIOMAIOTCS, U CKATHIH BO3AYX NEPEHOCHT Ie-
COK TOYHO TaK ke, KakK OyleT mepeMellaTbCs TPYHT BO
BpeMsl HacTosilero B3peiBa. CKOPOCTHAs KHHOKamepa CHH-
MaeT BeCh IpOLECC Ha IJIEHKY.

[TpaBomMepHOCTH TaKOro MOILENIHPOBAHHSI B3PHIBOB IPO-
BepeHa M NPaKTHUYECKH TPY MOJEeNHPOBAIMH yXKe NPOH3Be-
JIeHHBIX B3pbiBOB. Korna cpaBuuau ¢otorpacduu peanbHbIX
B3PBIBOB M CMOJEJNMPOBAHHLIX B J1a60opaTOPHH, OKa3ajoch,
YTO KajApHl NpakTHueckH coBnasd. MeToxn Mosennposamus
B3DBIBOB Hallles WIAPOKoe npuMeHenue, OH OB HCHOJB30-
BaH, Hanpumep, npu 700-ToHHOM B3pbiBe Ha peke DypJibl-
kuga B Taup-Ulane, npu 600-tonHom B yuledabe Ax-Cy B
70 xkunoMerpax or Maxauxanbl. M omsite KHHOKaJpbl HaTy-
PBI H MOJ&NH TPAaKTHUYECKH COBNAJH.

A B MHcrutyTe KOocMHueckux uccaepoBanuit AH CCCP
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CyLIeCTBYeT HaKe MOJeNb Hallledl miaHeTH. 3hech AJs HC-
CJEORAHUS B34HMOASHCTBHUS MNOTOKCB COJIHEYHO[i Maa3Mbl
C MArHUTHBIM IOJieM 3eMJIH CO3Iaju MOAeIb 3emJad, KOTOo-
pyio HasBaJu, Kak Korpa-to I'mabbept, Tepemuoli. Jannaa
MOJeJ b — HeGOMbIION 1Iap H3 3MOKCHAHONI CMOJb, B KOTO-
PYIO 3aJIAT MarHuT, CO3AAIOLIHI MarHUTHOe IoJie I1amojo-
6ue semuoro. Mccnenorarenu nomeuiaior Tepesny B Baky-
yM, o6OyBaiOT ee MJga3MoOH, a 3aTeM Ha pEHTIeHOBCKHX
CHEMKAaxX HM3y4aloT, KaKk MarHHTHOe [oJie 3alinliaeT Hac OT
HCIENnesonX MOTOKOB COJMHEUHOr0 H3JyUeHHs.

Hy:XHo umeTh B BHAY, YTO OIBITHI Ha MOAEJSX HYXKHO
NPOBOAUTHL OYeHnb TIlatesbHo. lMilaue MOTyT BO3HHKHYTH
OMHOKH, KOTOPhIe IPH INepexoje OT MOAEJNH K HaType MHO-
rokpartuo Bospactyr. Bor npumep. B amepuxanckom ropo-
e BocToHe yiKe TOTOBHJICST K TOPXKECTBEHHOMY OTKDBITHIO
HIECTHAECATHITAXHbIA HeOockpeb, KOria BbIICHHJAOCDH, UTO
Jay<e NpH He OuYeHb CHJILHOM BETpe BBHIJIETaloT M pas3bupa-
I0TCS1 JIOBOJIBHO TOJICTHIE 3epKajbHble cTeksga okoH. Hedo-
cKpe6 ofHecsan 3arpa)kAeHUsiMH, 4ToOb! ybepeub MPOXOXKHX
OT OCKOJIKOB, a BHIOHTHIE CTeKJa 3aMeHHJH (aHepPHBIMHU
HIMTaMH.

IIpenBaputesnbHbie pacueTbl W UCIHITAHHS MOJAENN 3/a-
HUS B aspoauliamMuucckoit Tpybe roBOpPHJH, YTO OKOHHLIE
CTeKJa TOJNUIIMHOH I1eCTh MHUJJIHMCTPOB [OJ2KHBI BBIHECTH
yrapsl Berpa. [Touemy e oxna 6nroTcs?

ITocsie mosroro paccrenoBaHKs 0Ka3ajoCh, YTO ONbITHI
B aspoawHaMuuecKoii Tpybe OBUIM NPOBEJEHB HCAOCTATOU-
HO TIIATeNbHO. B njaHe 34aHHE HANOMHHAET KpPLIIO CaMo-
JeTa, W, Korna AyeT BeTep ONpefeseHHOro HanpaBJaeHHS,
YacTh OKOH MCHBITHIBaeT jgo0aBouHoe J1aBJeHHE, co3gaBae-
MOe OOTEeKAaIIUMH J0M MOTOKAMH BO3AyXa.

Buanensuam nebockpeba MPHILAGC, CMEHHTb BCE OKOH-
Hble paMbl, IOCTaBUTL OoJiee ToJcToe crekyao. Omubxa mpo-
eKTHPOBIIHKOB M HchObiTaTenell obouisack B 7 MUJIJIHOHOB
LONTapoB.

3HAUUT AU 3TO, YTO B COBPEMEHHOM 3KCIIepHMEHTe Ma-
KeTBl He HYXKHBI, a HYXHB TOJLKO MoAxenu? HampoTus.
B npaxTtike COBpeMEHHOIO [POEKTHPOBAHHS MaKeThl He-
OKMAAHHO HAYMHAIOT HrpaTh KOJOCCAJBHYIO POJb. ¥YCJI0K-
HeHHe TeXHHYeCKHX TIPOEKTOB 3aBOMOB, 3JEKTPHUECKHX
CTaHUHMH# CO MHOTHMH KOMMYHUKALIiSIMH, CJOXKHBIMH CXeMa-
MH, DPa3JHYHBIMH CJYXKO0aMH, NPOEKTHPYEMBIMH pas3HBIMi
JIOAbMH U OpraHM3anMaMH. HEpeAKO NPHUBOAHT K YAHUBH-
TeJbHbIM TeXHHYeCKHM JsIcycaM: He XBaTaeT MecTa Asid
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KaKOH-TO YCTaHOBKH; He CTHIKYIOTCA TPyOOIPOBOABI; Ha Of=
HOM H TOM e MeCTe IOJ2KHBl ObLITh CMOHTHPOBAHH [Ba
pasauuHbBIX ycrpoiictBa. IIpuunHa 3THX HEyBA30K uacro 3a-
KJIYaeTcss B TOM, UTO AaxKe JIOAH C O4YeHb Da3BHTHLIM BO-
ofpaxeHuemM yxKe He B CHJax NPEICTaBHTb cebe CIOKHBIA
KOMILTIEKC B 1IeJIOM.

Uro6nl u3bexarb OINHOOK, B MPOEKTHO-KOHCTPYKTOPCKOH
NpaKTHKe BCe yalle CO34a10TC «00beMHbBIE MOAENH» —
MakKeTsl OyIYyIIMX KOMILIEKCOB, COCTOsillHe H3 Habopa OT-
HeJbHBIX YCTAHOBOK H KOMMYHHKauMi MeXAy HHMH. Takof
KOHCTPYKTOP AJS1 KOHCTPYKTOPOB» IMO3BOJISET B IIpoLecce
IPOEKTHPOBaHUs mepenpoboBaTh MHOTHE BapHaHTH B3aHM-
HOTO PaCHOJIOXKEHHS 3JeMEeHTOB KOMILJIeKca.

PaHblile MBI TOBOPHJM O MOJeJNsIX, KOTOphie XOTA Obl B
CTeneHHd, HeoOXOAUMOH I KayKAOro JaHHOTO 3KCIepHMeH-
Ta, COXPaHAT (DU3UUECKYI0 NMPHUPOAY MOJeNHpYyeMOH ycTa-
HoBKH. OnHaKO Takue MOJeNH, Ha3biBaeMble (PHM3HUECKHMH,
OTHIONh HE HCUEpPHBIBAIOT BCErO MHOTOOOpasus Moneseil.

Baxno He TO, moxoxa JH MOJesab Ha 00BEKT, a TO, NO-
XO0XKH JII MaTeMaTHUeCKHe ypaBHEeHHs, OMHCHIBAaIOLlNe MO-
Ienb, U peasbHbli 00bLEKT,— BOT NPHUHLUHI APYroro BHAA
MoJeJsell, IIHPOKO HCIONb3yeMbiX Ha npaxThke. [Ipu mpu-
MEeHEeHHH TaKMX MOJeseH IJaBHbBIM CTAHOBHTCH HaXoXIeHHe
MaTeMaTHYeCKHX ypaBHEHMH, ONHUCHIBAIOIIUX MOAENHPYeMbIii
[pouecc UJIH yCTPOHCTBO.

Tax, H3BECTHO CXOACTBO MaTeMaTHUECKHX ypaBHeHHI
3JeKTPHUECKOT0 ¥ MAarHUTHOTO HoJiell. DTO OTKpHIBAaeT BO3-
MOKHOCTb MOJEJHPOBATh 3JEKTpHUeCKHe §IBJEeHHs MarHHUT-
HBIMH H MArHHTHGIE — 9/1€KTPHUCCKUMH.

CXONCTBO ypaBHEHHH TeUeHHS MXHIAKOCTH 1 ypaBHeHuu
3JIeKTPOCTATHYECKOro INOJIS AAaeT BO3MOXKHOCTh CO3[aBaTh
3JIeKTPHYECKHE MOJeJH TeUYeHHA KHIAKOCTH HJH, HaobopoT,
HCCJIEN0BaTh, HANpHMep, 3JEKTpPHUECKHE SABJIEHHS B a3po-
nuHamuueckoir Tpy6e. CpaBHHTeNbHAs JIETKOCTb H3YYEHHS
3JIEKTPOCTATHUECKUX MPOLECCOB Ha MNOJNYNpoOBoAAlLeH 6Y-
Mare NpHBeJa K CO3AAHHUIO CIeLHaJbHBIX yCTPOHCTB, HA KO-
TOPBIX MOXKHO JOCTaTOYHO HPOCTO MOAENHPOBATb LIMPOKHH
KJacc 3afau JApyroil (Hu3uyecKoH NPUPOLBI, HO ONHCHIBae-
MBIX TeMH Ke ypaBHEHHSMH.

Hpyroii noxxon nossossieT IIHPOKO HCIOJNb30BaTh Tak
HasblBaeMble CTPYKTYpHBIE MOJeNH, KaXKIHH 3Je€MEeHT Ko-
TOPHIX BBLINOJHSIET Hal BXOAHOH (yHKuHell Kakymo-HHOYIb
OJHy MaTeMaTHYeCKylo omepanuio — JuddepeHunpyer, HH-
Terpupyer, BO3BOAHT B CTeleHb, M3BJEKAeT KOPeHb, YMHO-
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J)Kaet, feqaut H T. . Habupas mocseqoBaTebHOCTb 6JI0KOB,
COOTBETCTBYIOILYI0O MAaTeMaTHUYECKOMY ONHCAaHUIO 3ajaud,
Mbl MOXKEM CO3[aTh <«aHaJOrOBble MOJEJH» INHpPOYaHIIEero
Kpyra aBjenuit. s monesnelt Takoro THna OOLIYHO HCIIOJb-
3yI0T MaTeMaTHUeCKHe MAaLIHHBl «HelpepbIBHOTO AEHCTBHA»
WJH CclelnajbHble MOJENHPYIOIHE CTOJB H CTEHMIHL.

Ho yx ecsm peub 3amsia o MOJenHPOBAHHH (H3HUECKHX
SIBJICHHH OXHOI NpPUPOABl SIBJEHHSIMH LPYrod HPHPOIBI H,
6osee TOro,— HPOCTO peElIEHHEM ypaBHEHHH, TO HeOOXOIH-
MO noJsixeH OBITb CHeNaH H CJAELYIOUHUH Lar — MOLEIHpO-
BaHHe SIBJIEHHH H IpPOLECcCOB NPOCTO YpaBHEHHSIMH, YHCJIa-
mu. Ecnu samaua cjoXHa, Jydllle BCEro 3To chenaTb Ha
3JIeKTPOHHO-BBIUUCHTEbHON Malune. Tak mosBiaseTcs HO-
BBHIH Kiacc MoOJesell — MareMaTHUeCKHX, KOTOpble He B
MeHbLIeH cTeneHW, yeM (¢u3nIecKass MoJesb, MOTYT OTBe-
THTb Ha BONPOC O HalexKHOCTH OyAylliero ycTpoicraa.

Euje o HepocTaTtke 3HaHMH MAM O Bpege
M nonb3e KaracTpod

YueHble, TOJNb3YSICh HIPYLUIKAMH» — MOAEJSMH, MOTYT
H3y4YaTh B CBOHMX Ja0opaTropHaX IOBeJeHHE COOpYKEeHHH,
[IPOTHO3HPOBATh HX OYAYyIee, H NO3TOMY BCE pexe H pexke
NPOHCXOAAT KaTacTpodsl, CBA3aHHbIe C HEH3YYCHHOCTBIO
ABieHus. Tex, KTC npeHebperaer 3TOH BO3MOMKHOCTBIO, He-
H36eXHO OXKHAAIOT Cepbe3Hble HeyAauH.

B mpomsom Beke HenaseKo OT aMEpPHKAHCKOrO T'OpOZa
Jxoucrayna B [lencunbpBanuu Ha pyube Cayt Popk 3any-
MaJH NOCTPOUTh BojoxpaHuanile. OHO JO/KHO OBLIO 00e-
CIEUHTHh NOCTATOUHBLIH YPOBEHb BOAH B KaHaje Mexay Ilu-
tepcOyprom u JxkoucrayHoMm. Pyuell pemtusn neperopoauTthb
3eMJISTHOH IJIOTHHOH, KoTopas obecneuusia OBl 3alOJHEHHE
BOJOXPAHU/HILA €MKOCTbIO OK0J0 20 MHJIJNHOHOB KyboMmer-
poe. IlnoTHHa O NpPOeKTy HOJaydasnach AOBOJBHO GOJBLION:
ee [NJIMHa cocTaBisiia 284 Mmerpa, IHPHHA Y OCHOBaHHS —
61 merp. B 1839 rony njoTHHY Haua/jy CTPOHTh H HOBOJLHO
6bicTpo mocTpousin. ITocTpoersl ObIIN U BOLOCHYCKHBIE TPY-
Obl: UX OBLIO HAThH, W JIeXaJH OHH B OCHOBAHHH IJIOTHHHL
B 1862 roay BHISICHHJIOCH, YTO BAOJb TPYO (PUIBTPYeTCH BO-
I3, X 3arayuinian. F36BITKH BOXB MOTJIH Telepb BBIIHBA-
ThCSl TOJIBKO Yepe3 BOJOCJIHB.

C 28 mas 1889 roga B palioHe MJIOTHHB HAYajHuCh CHJIb-
Hble JoxAH. Bojga B BojoxpaHuuile crasa OpUOLIBATh C
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yrpoxamoied 6pictporoii. BofOCIUB € NOTOKOM BOABI He
cupasasicsa. CpouHO UPHCTYIHJAH K CTPOHTEJIBCTBY [LOHOJ-
HUTENBHOTO BOAOCOPOCHOrO KaHasga. I'pyHT okaszascs O4eHb
TBEPJAbIM. Y[IaJ0Ch NMPOPHITH JHIIb KaHata wmupuuofl 0,6 M
u ray6uno# 0,35 m. IloToxoM BoAB OH OBLT OUeHL OGBICTPO
pa3MBIT 0 CEMUMETpOBO! IIHPHUHDBI, HO AaxKe 3TO He IOMO-
rajio: Boja MNpojoJsizKajga NPHOLIBATH B BOLOXPAHH/IHINE H
crasia mepequBaThcd uepe3 rpebeHb MJIOTHHBI CINOIIHBIM
notoxkoM wupuro# 90 merpos. IIoTOK pasMbll NJAOTHHY, H
BCKOpe OHa Oblla NpopBaHA NOYTH No Bcell niuHe. Ipoman-
HOe BOLOXPaHHJHILE onycTeno 3a 45 MHHYT.

Huxe nioTHHbl peyHaa NOMMHA KMeJa 3HAUUTEJIbHHHA
ykaoH K Jxxoucraysy. [loTox Bomel BopBajcs B IOJHHY,
ob6pasoBae BoJilly BeicOTOH 10—12 MerpoB. Ta BosHA CMLI=
Jla BCe HAa CBOEM IyTH, MPUUYHHHB OrPOMHBIE paspylIeHHS.
[Toru6no 6Gosiee 2500 uesmoBex. O cnje NOTOKA CBHAETENb=
CTBYeT Takof ¢akT: B MapOBO3HOM /ieNo B 5 KuJOMeTpax
or JIKOHCTayHCKOH NJOTHHBI Haxoau1och 16 napoBO30B
BecoMm mno 60 TouH. [Tocse kartacTpodbl oKasanock, yTo 3ja-
HUEe JIeNo MOJHOCTHIO PaspylleHo, & napoBo3bl pa3bpocaHbl
Ha paccrosuue 10 400 merpoB. Boxa or6pocuna MiloroToH-
HBIE MaXHHBI, KaKk LIENKH.

Komrccusi, paccrienosaBmas TNpPHUMHBL  KaTacTpodsl,
yCTalloBHJa, YTO CEUEHUS BOLOCAHBOB PACCUHTAHLI HeBep-
HO: OHH OLILIM CJIMIIKOM Y3KK W He MOIJIM CHPaBHTLCA C Ha-
poakaMu. C ppyrofl cTopoibl, NpeAcKasblBaTh NABOAKH TOT-
Ja TOXKE elle He yMeJH, KaK He yMesaH NPHHUMAaThb MepH
no 6oprbe ¢ HUMH.

27 anpens 1895 rona Bo ®Ppanulu 6413 roposa SnuHa-
as B Boresax ofpylnjace KaMeHHaa NJOTHHa bBysefickoro
BOLOXpaHuaHLA. IIpopelB BOABl ABMJCA HNPUUMHOR rubeu
156 yesoBeK W ONMyCTOLIEHHUS AOJHHBEI IIHPUHOH 2 KHJIOMET-
pa u naunolt 25 kumoMerpoB. YUernipe depeBHUM ObliH pas-
pyUIeHH NOJIHOCTBIO, JKeJe3Has Aopora NoBpexieHa, U ABHU-
XKeHue MO Hell OCTaHOBJEHO.

[lnotuna G6uiia moctpoena B 1879—1881 rony u eme a0
KaTacTpodsl uMesaa pAA NOBpeXAeHHIl MECTHOTO Xapak-
Tepa.

Hnuua nnotunsl Gbi1a 520 merpoB, BeICOTa — 22 MeT-
pa, wupuHa rpebua-—4 ™. [lonnas rayGuna BojoXpaHnu-
auuia — 15 MeTpos.

Cpasy 3Ke mocse NOCTPOfiKH MJIOTHHEL B ee TeJae obpa-
30BasJiChb [IBE BepTHKaNbHble TpewwnHel. [Tosromy 3amosne-
HHe BOLOXPaHMJIHINA ObLJIO OTJI0XKEeHO Ha 3 roja A0 HCIIPaB-
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JeHus nospexaennii. OQHaKO NpH NMePBOM IKe 3amoJHEHHH
BOJOXpaHu/Hllla NPOK3OLIIa 3HaUATeNbHO Gosiee cepbe3Hast
aBapHusl.

15 mapra 1884 rona BOAOXpaHHJHMINE €lle He 3armoJ-
HHJIOCb, HO NJIOTHHA YK€ He BbliepiKaJjia AaBJEHHS BONHI,
H cpelusis ee uacThb npulia B ABuxkeHue. O6pasoBanuch
eille yeThHpe BepTHKaJbHble Tpemunbl. [Ipu stom, Kak HH
CTPaHHO, IJIOTHHA He OOHAPYKHJA HH OCALKH, HH ONPOKH-
IObIBAHHSl, OHA MPOCTO CKOJb3HYJa IO I'JIMHHCTOMY OCHOBA-
nuto. ITpoucmwenmuit cABUI NJIOTHHBI BBI3BAaJ BO3HHKHOBE-
HUe NDOMOHH B IeCUYaHHKe, HA KOTOPOM OHa CTOSJa, BCJe-
CTBHE Yero HayvaJjach yCUJIEHHAsS yTeuKa BOJBL.

Crany crmemso NpoBOAHTBCS pPaGOTH 1O YCTPaHEHHIO
NOBpeKACHUHA U YCHJIEHHIO NJIOTHHBL

K 1889 romy »tm paGorel 6plim 3akoHuenbl. OHH 3a-
KJII0YaJuch B CJAeAYIOUleM: OCHOBaHHe IJIOTHHBI OBLIO 3HA-
YATEJbHO YCHJIEHO, a NPHM MOMOLIH TYHHeJEH W3 OCHOBaHHS
ObliIM yjajeHsl M 3aMeHeHbl KaMEHHOM KJAaAKOH TpYHTEHI,
NOBpeK/ACHHbIE MPH JIBHIKEHUH IJIOTHHbI.

B 1890 ropy nnoTHHa Hauaja, HAaKOHeEl, 3KCIJyaTHPO-
BaTbcs. CIOKONHHBIE HEPHOA NPOLOJKAJCS IO POKOBOLO JHS
27 anpeasi 1895 rona. Kpyuienne HauaJoch ¢ TOro, 4TO H3
TeJla MJIOTHHBL ObL1 BBIAABJIEH y4YacTOK AJUHOH 22 Mmerpa.
[TpopBanacy Boma. Moiunas cTpys yBaekja 3a co6od co-
CellHHe yyacTKH W pacliupuia npopeis 1o 170 merpos. IIpo-
usoulna Karacrpoba. B uem xe ee mpuunna?

ITpn paspyiueHHH HHXKHSIS 4YacTh IJIOTHHBI OCTaBaJach
HeMOABXKHON. 3HAUUT, IPYHT IOCTe NpeNblAyUlMX aBapHil
OBl yKpemsieH A0CTaTouHO xopoiro. Ho mporwisle asapuu
He MOrJin NpPOHTH 6eccsefHO: B Teje HJOTHHB, 0C3yCJOBHO,
OBLIO MHOTO TPEIHH. DTH TPEUUHE YMEHBIIWAH U 6e3 TOro
HeJOCTaTOYHOE CeueHHe IJIOTHHBL. A  HenocpeACTBEHHOIl
NPHYMHON KaTacTpodbl KOMHCCHS, paccjeloBagiuas ee, Co-
4j1a BO3HHKHOBEHHe AJHHHOH TOPU3OHTAJBHOH TPEUIUHH B
Tesie MJOTHHBI, IO JHHHK KOTOPOH mamba u Oblsia copBaHa.
Hewmanyio posb 3fech ceirpaiu U BOJIHBI, KOTOpPbBIE, MO Aali-
HBIM pacc/elloBaHHUS, B TeUeHHe TpexX AHeH, npeaiiecTBOBAaB-
mux xaractpode, OblIH HaNpaB/eHB NEPHEHAHUKYJASIPHO K
IJIOTHHE, @ B JeHb aBapHH HOCTHIJIH OCOOENHONH CHJIBL.

Hannsle paccienoBanuss aBapuu Ha DByselickofi mioTH-
He OBl OmyOJHKOBAaHbl M CTAJNH NOCTYIHBIMH [JIs1 BCEX HH-
XKeHepoB-ruapocrpouteneli, Tem mnpuckopGree TOT (aKT,
4TO N0 TAaKUM 2Ke HPaKTHYeCKH [PHYMHAM Yepe3 HEeCKOJb-
Ko Jer, 30 cenrabpa 1911 rona, npousouwio Kpyuenue
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maotuHbl 6au3 ropomna Octun B [lencunpBanuu (CIHIA).
IlnotHa 6bl1a CPaBHHTENBHO HeBeJHKa: [JHHA OKOJIO
170 metpos, Bricota — 15 M. OnHakKo MOCJHENCTBUSA pPaspy-
LIeHHsl TJIOTHHBI OBLIH OrpOMHBI — moru6jo oxoso 100 ye-
JIOBEK.

Paspymenve niorudsl B OcTHHe OueHb HANOMHHAJIO Ka=
ractpody DByselickoit miorunbel. Bcrope mocne oKoHuaHHA
crpoutesncTBa | nekabps 1909 roma Havasnoch ee mocre-
fieHHOe paspylleHne. B mepBuiil Ke Mecdl B TeJje IJIOTHHBI
NOSBUJNCh [1Be BepTHKaJbHble TpellnHbl. [lpumepro uepes
Mmecsl, 22 auBaps 1910 roxa, Korza BojgoxpaHusiuile OBLIO
3am0JHel0 BOLOH, OfHA CEeKIHS NJOTHHB CABHHYJIAaCh BHH3
Ha 45 cM, NOABUJIOCH ellle HECKOJIbKO TPEeLIHH.

Uto6rl yMeHbHIHTh [aBJE€HHE BOABI Ha NJIOTHHY, 4acTb
ee B30pBa/JHM [JHHAMHTOM, BOLOXPAHH/HILE ONOPOXKHHUIH H
nposesu peMoHT. Yepes mecsl BOAOXpaHHJHILE BHOBb 3a-
MOJTHU/IY, HO OCHOBaHHUeE, TaKoe ke, Kak ¥ y Byseiicko#t mio-
THHBI, HHYEM He YKpenuJu, ¥ (uiabTpauus BOAB HPOLOJ-
kanack. Tak mnotuHa npocrosija 21 Mecam A0 POKOBOTO
IHSI KaTacTpoQHhl.

C uHKeHepHOH TOUKM 3peHHSI NOBTOpPEHHE KaTacTpod
B OJMHAKOBHIX VCJIOBHUSIX SIBJSIETCS COBEepIUIEHHOH Hecypas-
HOCTBIO, JaXe — IPecTylJeHHeM.

HemocraTok 3HaHHH H HeyMeHHe HHKEHEPOB-THIPO-
CTpOHTesefl BOCMNOJb30BATBHCS UYXKHM ONBITOM MpPHUBEIH K
OTPOMHBIM pa3pyllleHHs M U rubesan GOJbIIOrO uHcaa JIOAeH.
Ho B TO 3Xe BpeMsi paspylleHHS MJIOTHH MOCHYXKHJIH CTH-
MyJIOM AJIS1 Pa3BHTHS HAyKH O IPOUYHOCTH THAPOCOOpPYIKe-
nul, 6e3 KOTOpoH, Hampumep, He Morna OBl OCYIIECTBHTbCS
nocTpoliKa IMraHTCKMX NJOTHH Ha pekax Cubupu, nHa Bou-
re, BBICOTHOH ACyaHCKO#H TJIOTHHEL

Brinin paspaboTanbl cnennasnbHbele METOABl MOJIETHPO-
BAaHUSl NOBEJCHHSA IJIOTHH, NPOTHO3HPOBAHHSI UX OyAyIle-
ro. MoXHO ¢ yBepEeHHOCTbIO CKa3aTh, UTO HOBTOPEHHE B CO-
BPEMEHHBIX VCJHOBHSAX KaTacTpod THIA OMUCAHHBIX NOYTH
HeBO3MOXKHAfl Belllb. YTOUHEHHEe METONHK pPacueroB M H3-
yuenne ONbITa MNOCTPONKHM W 3SKCIJyaTauUH I[UIOTHH Mpak-
TUYECKH NOJHOCTBIO YCTPAHHJN KPYIHblE KaTtacTpodbl THJ-
POTEXHHYECKHX COOpPYKeHHH, BBI3BAHHBIE HEONBITHOCTBIO
nHXKeHepoB. 'pomMannas sacayra B 3TOM NPHHALJIEKHT HC-
Ce[0BaHKsM, HCIOJAb30BABIIKM AJs NpPeICKa3aHHs CYIbObI
OyaylIEero COOpy>KeHHs «UrpylleyHble»> MOJENH 3amaaHupo-
BAHHBIX K CTPOHUTENbCTBY MJIOTHH ¥ BOLOXPAaHHJKIIL.

Onnako B KamHTaJIMCTHYECKHX CTPaHaX KaTacTpodsl
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rHJAPOTEXHHYECKHX COOPYXKEHHH c/yd4aloTcs W B HAlUH JHH.
Ho npuunna ux, Kak NpaBHJIO, YK€ He HEeLOCTATOK 3HAHHH,
a MOTOHS 3a NPHOBLIBIO.

B 1976 roay B BocTouHO# wactu mrata Afinaxo (CHIA)
6s13 ropofa TUTOH BHE3aNHO PYXHYyJa TOJNBKO YTO NOCTPO-
enHas Ha peke CHeHK IJIOTHHA BBICOTOH C TPHAUATHITANXK-
Hoe 3faHMe. OrpoMHble HOTOKH BOJAB W3 BOJOXPAaHHJIHIIA
yCTPeMHJIUCh B TOJNHHY, cMeTas Bce Ha cBoeM myTH. Cmia
Hamopa Boxbl Obla Tak BeJHKa, 4YTO, IO CJIOBAM OYEBHI-
IleB, OUTH BCS TsKeJas CTPOHTeNbHAs TeXHHKa, TPAKTODHI,
Oy/nbJ03eprl, 9KCKaBATOPH H [pyrue MeXaHH3MBI, elle He
yOpaHHble mOC/Je OKOHUAHUS CTPOUTENbCTBA, OB CMBITH
BOIOH, KaKk HUIPYIIKH.

HBa ropoma — Tuton u Ulyrap-cutu — okasanuch moJ-
HOCTBIO MOJ BOZOH. ¥rpo3a 3aTOIJIEHHs HaBHCJIA H HAL APY-
FHMH TOPOJAMH, PacClOJIOXKEHHBIMH B noJjuHe peku CHeHk.
BosnpmuncTBO MX KHTesel BLIHYXKIEHO GBbLIO OPOCHTH CBOH
KHJIHIIA U 3BaKyHpoBaTbca B OesomacHble palioHbl. Yncao
XepTB, No ouuMaNbHBIM JAHHBIM MECTHBIX BJjacTel, mpe-
Bricusio 150 uenoBex. OrpoMHHI#l yuiep6 Obln HaHeceH XoO-
3AHCTBY 3TOr0 IJIOLOPOJHOTO Kpasi: IHOJ BOJOH morn6jo
MHOTO CKOTa, NOJHOCTbIO 3aTOMNJIEHbl HMJIH CMBITH IIOTOKOM
BOJ(bl TIOCEBHl 3€PHOBEIX.

Ilpn paccnemoBannu NpHYHH KaTacTpodsl 0Ka3asoch,
4YTO HHXKEHepHas KpPUTHKA IO ajpecy THTOHCKOHA MJOTHHH,
HNOCTPOEHHO! KoMIaHHAMH «Moppucon-Hazncen komnann»
u «IIurep Keiourr can’s op Omaxay, umMesna MecCTO emie J0
ee CTpouTennbcTBa. PaGOTHHKM MECTHOTO JenapraMeHTa Mo
OXpaHe OKpyxKalolle#l cpeldbl JOKa3biBajad 6ecroyie3HOCTb
IJIOTHHBL AJIS X03sificTBa 3TOro palioHa M Laxe oOpaTHJHCH
B (elepanbHblil Cyd, TpeOys He IONYCTHTb CTPOUTENHCTBA
BoJoxXpaHuauma, OIHAKO CTPOHTEIbHBHIM KOMHAHHAM YAa-
JIoCh NOOHTbCA pa3pelleHHs] Ha OCYLIeCTBJEHHEe BBITOLHOIO
MHOTOMHJITHOHHOT'O0 3aKa3a, KOTOPHIH, KaK ceifuac oOKasa-
JIOCh, OBl BBIIOJHEH B CIelIKe, B MOMEHT MepelbILlIKH
MeXIy CyAaMH, ¢ IpyOBIMH TeXHHYECKHMMU IPOCUETaMH,

ManeHbkasa sneKTpuuecKkas MCKpa

6 mas 1937 rona mocjie TPEXCYTOUHOIO TpaHCATIAaHTHYe-
ckoro mnepesera Han Helo-MlopkoM 3aBuC HCHOMHHCKHIL
nupuxkabap «I'magenbypr». Ero ruraHTcKoe TeJ0 AJIHHON

okoso 250 MerpoB H oOwveMoM moutn 200 000 KyGHueckux
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METPOB, 3aNoJHeHHOe BOAOPOJOM, NPUBOAHIOCH B IBHXKEHHE
YeTHIPbMSI OTPOMHEIMHM AH3e/NbHBIMH [IBHraTeNsIMH, KaxKIbld
MomHocTeio 1100 somazuueix cuia. Oxkosmo cra maccaxu-
pOB, YyYaCTHHKOB II€pPBOro IoJeTa uepe3 ATJaHTHKY,
npebbiBanun Ha OopTy Aupuxabis B HeOBIBAJOH POCKO-
i, COpTHBHBIE TJIOIAJLKH, OPaHXKEPeH, PeCTOpaHE, KOM-
(oprabesbHble KalOTH, NPOTYJOUHBIE MajyO6bl — Bce GELIO
Ha 3TOM KpacaBlie, rOpJAOCTH THTJepoBckoro peiixa. C arto-
ro mepesiera AOJKHBL ObLJIM HA4aTbCs PeryJspHEE BO3LYyI-
Hele peficel ['epmanus — CHIA.

OrpoMHEBIfi Kopa6/b OMHCHIBAJ Ha HeOOJBIIOH BEICOTE
kpyrn Hana Helo-VlopkoM, H mpoxoxHe Ha YJHIAX MOTJIH
XOpOILIO paccMOTpeTb cepebpsAHYI0 CHrapy C YeTKOIl CBacCTH-
KOH Ha KopIyce.

B aspomopty oxkuBJIeHHe mapuio ¢ camoro yrpa. Paauno
nepejaBajo cooblleHHe O NPHOLITHH Kopabss; pernopTeph!
U KHHOONEpAaTophbl C HeTepleHHeM OXKHIAJH NPH3eMJEHHS.
Onnaxko komanmup «I'mrmenbypra» xamuran Makc Ilpyce
He rtoponuicsa. ToJbKO OKOJO 4YeThlpex 4acoB [JHS, KOTAa
HayaJHu cobupaThCsi TPO30OBbIE TYUH, OH OTHAAJ NPHKa3 NpH-
seMJATbCs. llpu3eMJseHMe NPOHUCXONMJIO OUYEHb MeAJIeHHO
H TOPXKEeCTBEHHO.

[IpuuanpHas KoMaHZa roTOBHJACH YXKe INPHHATH KO-
pabJsib, a paJHOKOMMEHTaTOpPH — COOOMIUTh O €ro HpH3eM-
JIEHHH, Korjla BCe BCTpeuaiollve 3aMeTHJIH BHe3aIHYIO
BCOBIIIKY Ha KopMe Kopabasi. B oiHO MrHoBeHHe BeCb KO-
pabsp Obin oxBaueHn maameneM. Kro-to kpuruya: «Cnacail-
cal», ¥ uJeHH NpPHYaJbHON KOMaHAH pa3bexanucb BO BCe
CTOPOHBI OT CTPEMHTENbLHO HeCyLIerocs BHH3 M PacMJIecKH-
Balooulerocss Mopsa OrHs. PaluokommenraTtopsl Oblin 6ou3-
KH K HCTEpHKE, OHH TOJIBKO HOBTOPSJIH: «DTO YKACHO... 3TO
y2KaCHO...»

At1o OBIIO yKAaCHO.

IToutn HHMKTO H3 maccaXXMpoOB H U/JEHOB SKHIIax)a He
crnaccsd. MHorue noru6Ju B OrHe, MHOFHe pa30MJIHCh O 3eM-
JII0, KOrja HBITQJIHCh BBIIPHLITHYTh 4epe3 HJIJIIOMUHATOPHI
naccaxupcko#l xkabuHB. 10 OB Kpax «[HHmerOypra» u
KOHell IONBLITOK NPHMEHHTh AUDUKaOJH B KadeCcTBe mac-
caxupckoro Tpancnopra. IloaroroBneHHble K noctpoiike
ele GoablIiMe AMPHKAOJIH OblIM 3aKOHCEPBHPOBaHE. B BO3-
Lyxe Hauasnum Ge3pasfie/bHO BJACTBOBATh CaMOJIETHL.

[Tpuunnoit xaracrpods «I'mumenGypras OblIa 371€KTPH-
yeckas uckpa. Iloxa «I'mHmenGypr» Kpy:xKuJa B OpeArposo-
BoM Heb6e Hrblo-Flopka, ero xopmyc sapsaunics armocdep-
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HBIM 3JIeKTpHYecTBOM. ['fe-To mpockouusna uckpa. Bomopos
B cMecH C BO3LYXOM B3pHIBaeTCsl He Xyxe nuHamura. HMH-
KEHePHI-IPOEKTHPOBIINKH YUYJIH, Ka3aJoch, BCe, HO OHU He
CYMeJIH NpeLyCMOTPeTh BO3MOXKHOCTb SIBJIEHHS, HE YKJaJbl+
BaBIIerocsi B MPUBBIYHYIO CXEMY PacueToB.

Bor apyroi#i mpumep, u3 coBceM Bpojpe Obl Ipyroit 06-
JIACTH.

Yxe B Hamu nuu cyneprankep «Mapmecca» wies BLOJb
Gepero Cenerasa 3a rpysom Hedru. Komanna, e Tepsis
BpPeMEHH, IPOMbIBaJia MyCcThle 6aKu MOIIHBIMH CTPYSIMH Tell-
JIOH MODCKOi Boxabl. BHesamuo pasgaBumficsi B3pbIB OYK-
BaJibHO pAa3JIOMHUJ NON0JaM HeJaBHO IOCTPOEHHOE OrpoM-
Hoe cyaHO. OHO MTHOBEHHO 3aTOHYJIO.

HByms Hepenssmu mosxke B MosaMGUKCKOM OpOJIHBE
B3opBaJjics cyneprankep «Maxkrtpa». Eme uepe3 neHb Ta xe
yuacts nocruria jgubepuiickuil Tankep «Kour Xaaxon VII».

CamelM 3araJouHbIM B 3THX KaTacTpodax GBLIO TO, UTO
B HUX B3PBIBY BCer/ia NPeIIIeCTBOBAJO IPOMEIBaHHe 6aKOB
MopcKoil Bono#. CrenuanucTsl LOJNIO JIOMaJH TOJNOBY Han
NpUYMHOHA KaTacTpod 0O TeX MOp, MOKa KaHaACKHH GH3HK
OnBapa I[luspc He BbICKa3al NPEANOJIOKEHHs, UTO CTPYH
TeIJIOH MOPCKOH BOJLI, HanpapJjseMmble HoA OOJNBLIIMM Ha-
NopoM Ha CTeHKH 6axoB, MOIYT CIOCOOCTBOBATh BO3HHMKHO-
BEHHIO CTaTHYeCKHX 3apsanoB. JlokasaTb 3TO OH yMyApHJCSH
B co6cTBeHHO! BanHe. EMy ynanoce ybeauTbcsi B TOM, 4YTO
BaHHa, N0 KOTOPOH OblOT TelJble BOJSHBIE CTPYH, 3apsxKa-
eTcq ssaekTpuuecTBoM. I eciam faxe Tam, B BaHHe, BO3HH-
KaJid KPOXOTHBIE 3/1eKTpHUYECKHe MOTeHIHaJsbl, TO B THraHT-
CKHX HeTAHHIX 6aKax MOIVIH BO3HHMKHYTb MOT€HLHAJb MO-
pALKa ThiCAY BOJbT. Bhi3BaHHBIE HMH HCKPHl NPHBOAHJIH K
B3PHIBY CMeCH BO3AyXa M He(TAHLIX MapoB.

Taxue xe OrpoMHBEIE JEKTPHYECKHE MOTEHIIMAJB!, BO3-
HUKalollige B HedTaAHbIX 6akaX IpH pasrpyske TaHKepOB,
[0-BHAHMOMY, $IBHUJHCb NPHYHHOH KaTtacTpodhl, HpOuCIIE]-
nell HellaBHO B MPJIaHACKOM 3a/jHMBe DaHTpH, rie HaxomuT-
¢l ofHO M3 KpynHeiiwnx B EBpone nHedrexpanmsum. Ilopr
I/ TaHKepoB M HedTexpaHuiuie OBIIH HOCTPOEHB! JET
10 nasan amepukaunckoii komnauueit «lang». Mectom st
nopra 6bl1 BhIOpaH 3aiauB BaHTpu: ero ray6uHa 1o3BoJisiia
NpUHUMATh THraHTCKHE CYNEepTaHKepHl.

Kak pas rtakoii rurait — cynepraukep «berenbreiize»
BozousmellenneM 120 ThICSIY TOHH — He TaK AABHO NPUGHLI
B uUpJaHACKHi nopr. Onepauun no nepekauke HedTH Obliu
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B caMoM pasrape, B 6akax TaHKepa OCTaBaJOCh BCEr0 OKO-
Jgo 40 000 ToHH ropiouero, Korja mpoHsounra KartacTpoda.

CHauasna pasjgascsi IepBbIH, OTHOCHTENBHO CJalHI
B3DBIB, 3aTeM IIOCJIEA0BaJ BTOPOi cTpamHoil cuawl. [To cio-
BaM OueBHJUEB, 3T0 Obn Hacrosuwui aix. Ilo mopio pasian-
Jlach OTHeHHasl peka, GyiieBaBliast Ha paccrosiHuau 250 mer-
poB oT Oepera. B3peiB Obl Takod MOIIHBIH, YTO HA
11e60JIBIIIOM OCTPOBKe YHIMH, PACIOJOXKEHHOM B 15 xuio-
MeTpax OT TOpTa, BhIeTeqd Bce cTeksaa B gomax. Cymep-
TaHKep pPAaCKOJIOJCA TOmnojgaM, H ero OO6JOMKH OXBaTH.X
cusbHefni moxap. O cmaceHus sKHUIAaxKa He MOIJIO OHITh
H peuH.

Ha caenyromuil feHp crnacaTejJbHbBIM CyAaM yaajoch 00-
apyxHuTh Tesa auib 12 n3 50 yesnoBex, HAXOAMBIIHXCA Ha
60opTy BO Bpemsi Kartactpodrl. Tesa OblIH HACTONBKO 00-
YrJIeHBl, YTO ONMO3HATh WX He yjajoch. 50 YesoBeYeCKHX
JKH3HeH yHecna Katactpoda, HO XepTB MOIJO ObITh ropas-
10 GoJbile, ecad OBl NiaMs NEPEKHHYJOCh HA pe3epByaphl
¢ HedTbIO, PACHOJIOXKEHHble Ha Oepery Henojajiexy OT Mec-
Ta pas3rpyskd TaHKepa — B MOMEHT B3pbiBa Ha OCTpOBe Obl-
Jo Gosee MHJIJIMOHA TOHH HedTH.

Uro mpousouio Ha GopTy «Berenbreiizes? Crenmasuc-
THl CUMTAIOT, YTO HNPHYHHA — BCE Ta K€ 3JIeKTDHUecKas
HCKpa, BocnyaMeHnuBinas Hedrsanoi ras. M, kpome Toro, He-
JKeJlaHHe HedTSHOM MOHOMOJIHM OTYHCJIMTB YacTh NPUOBLIH
Ha coOJsiofeHNe TeXHHKH Oe30MacCHOCTH NPH Ppasrpyske —
3aKauky B He(TsAHble 6aKH HHEPTHOTO rasa.

OnekTpuHuecKas HCKpa, BBI3BaHHAs 3aMbIKaHHEM MNPOBO-
NOB NOJ CHOEHHEeM aMePHKaHCKOro KocMoHaBTa [puccoma,
npuBesa 27 suBapa 1967 roma eme K OAHOH Tpareauu —
oXapy Ha KOCMHUecKoM Kopalbse «ATNOJNIOH®, NOCTaBJEH-
HOM Ha HCNLHTAHHE HA BeplIMHE THIaHTCKOH paKeTdl
«CarypH-1». Tpu KocMonasta — Bupmxun I'yc [puccowm,
dnBapn Yaiit u Ponxep Uadopu, na n Bce roToBHBLIHE HC-
NeITAaHWE HHKAaK He MOIJIM OXKHMJaTh, yTO IIabJjonHas mpo-
BepKa MOKeT 00epHYTbCSA KaTacTpodoi.

Hckpa mpockounsna Mexay [AByMs KyCOUYKaM¥W MeIH B
MOBPeXKAeHHOM 3JeKTpHueckoM npoBoaHuke. OGoramenHas
KHCJI0poZoM atMocdepa H roployHe MaTepuasdsl OOIIHBKH,
Ka3aJoch, TOJAbKO €e M KJAaJH. Bce 3aHAJ0CH B ONHH MHI.
Kabuna npesparnsace B noliatomuii agl. OT KOCMOHABTOB
MOCTYIHJIO JIMIIb HECKOJNBKO CJIOB:

«..Kaxetcs, Mbl ropuml..

...B Kabune noxap!!!»
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A nanbuie — TOMBKO KPHKH yKaca. 3a ABaJIaTh CEKyHJ
BCce OblI0 KOHueHO. UbH-TO o6ropeBlIMe Majblbl OCTAJHCh
Ha BHyTpeHHe#l kphillKe JsioKa. CraceHne OBJIO HEBO3MOXK-
HO: uTOOBI OTKPHITh JIIOK, HYKHO OBLIO He MeHee ABYX MH-
HYT, 1a H TO B CHOKOHHO# 06CTaHOBKE. A 3THX JBYX MHHYT
HY Y aCTPOHABTOB, HH y criacaTeJsel He ObLJIO.

lFopbkufl ypok H3BJIEKJH KOHCTPYKTOPH KaOHMHBI U3 3TO-
ro cjayyasi: Hy:XXHO OBLIO H3MEHHTb COCTaB aTMoc(peph KO-
pabns, caenas ee MeHee ropioueil, pazpaborarb GBICTPOAEH-
CTBYIOILYI0 CHCTEMY aBapHUIHOrO BHIXOLAa KOCMOHABTOB H
emle GoJjiee TLATENBHO HNPOKOHTPOJUPOBATL HAJIEXKHOCTb
BCeHl B5JIEKTPHUYECKOHl CXEMBl KOCMHUECKOTro KopabJs.

Ha ¢oue stux Tparuueckux cOOBITHH MOIKHO Oblio OHI
COBCeM He 3aMeTHUTb ONHOIO OTHOCHTEJbHO MaJeHbKOro
NPOHUCIIECTBHS B HEGOJBIIOM HTa/bsIHCKOM ropoauiike ITu-
HepoJsio Ha (epme ByomeHacka, HO aBTOpaM XOTesJoCh Obl
HEeCKOJIbKO pa3psiauTb 00CTAHOBKY.

MectHBIe depMepbl HEOOBIYAHHO PACCTPOUJIUCH NPU BHIE
HIECTH CBOMX OBIKOB, HENMOJBHIKHO JIEXKAUIUX Y BOJOIOS.
Buiku Obliu MepTBbL. [IpuunHoil ux rubesnn siBU/Iach OOBIK-
HOBeHHafl cajfoBas yaurtka. [lepemossas uepes mposoga Ha-
XoauBlLIelics HeBAaJleKe 3JEKTPHUeCKOH JIMHUH, VJHTKa
3aMKHyJIa HX; JeKTpHUeCKOe HaNpsxkKeHHe NOAaJoCh B BO-
Ay. ExBa 6bIKH NPHKOCHYJHCh MOpAaMH K BOJe, KaK yJHuT-
Ka, paBja, yKe MepTBasi, HX HOKayTHpoBaJsa.

IlpnunHa Bcex 3THX KaTacTpod M «KaTacTpod» — 3JEKT-
puyeckas uckpa. OnuH pa3 oHa pOKAaeTcs 3a cueT HeJo-
CTaTOYHO HaleXHOH 3JEKTPHUECKOH CXeMbl, H MBI 3HaeM,
4TO 60POThCS 3[€Ch HYXKHO HpexKje BCEro yJyyiueHueM Ka-
yecTBa, 6yAb TO yJyullleHHe KadecTBa NIPOBOAOB HJH OoJiee
NpOAYyMaHHAsl CXeMa 3JIeKTPOCHAOKeHHS.

Hpyras uckpa MoKeT POXIaTbcsi BooOlle 6e3 BCAKHX
NPOBOJHUKOB M CeTell — OHa ONacHa TeM, YTO BO3HHKAer
B CaMbiX HEOXKHJAHHEIX MeCTax: Ha roJioBe, KOrga pacue-
CHIBaelllb BOJIOCHI, HA CTEHKax UHUCTEPH, Ha HIMHAX aBTOMO-
Ouna. Bosouamuiics 3a 6eH30BO30M Apefe3kalMil «XBOC-
THK» — He HEaKKypaTHOCTb BOIMTEJA: IleNoYKa YBOJUT B
3EMJII0 3JIeKTPHUECKHH 3apsn.

Oco6eHHO TOABEpPIKEHHBIMH HCKPelHI0 3a CcueT CTaTu-
YeCKOro 3/IeKTPHUYECTBA OKAa3aJMCh Bellld «HeHJOHOBOrO Be-
Ka» — OZle}K/a, 4yJKH, MJIacTMaccorass nocyga. 3aperucr-
pHpOBaHO 60JIbIIOE YHCJIO B3PHIBOB aBTOMOOHJEH, BO3SIIHX
B GaraXHHKaxX CHHTETHUYECKHe KaHHCTphl ¢ OensuHoM. [la
A OLlylaTh KaxKAbll pas ylAap, CHHMAasy CHHTETHYeCKHi
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CBHTep, He OUeHb-TO NmpuATHO. Eule onHa 3amava pjadg cosja-
TeJEll MaTepHasjioB Halllero BeKa — HEe3JEeKTPH3YIolluecs
CHHTeTHUecKue MaTepuaJsl. V elle ogHa 3axayua [Js IPOEK-
THPOBIUKOB — IIpeNyrafarb Bce Te Mecra, rie MOryT cKal-
JIMBATHCS1 3JEKTPHUECKHE Pa3psalbl, H BOBPeMs OTBECTH OT
JIOfell U KOHCTPYKLHI 3JIeKTPHUECKHH ynap.

®upma «¥Y36poH npoxakrcs (AHraug) BolnyckaeT ¢ert-
poBble GUABTPHI, cOlepxallne 3JeKTPOIPOBOASALINE IOJIHU-
3(UpHble BOJIOKHA, yMEHbHIAMOUlHe OHACHOCTh MOXKAapoB H
B3PBIBOB B BO3JyXOOUHCTHTE/JIbHBEIX YCTaHOBKAX.

Ilpu 3azemJjennu 3THX (UIBTPOB NpefoTBpallaercs Ha-
KallIUBaHHe CTATHUECKOTO 3JIEKTPHUECTBA, KOTOPOE MOXKET
ObITh NMPHYHHON B3PLIBOB CcMeceil BO3Ayxa C MYKOH, caxapoum,
KpaxMaJioM, IJIaCTMacCOBOH, JpeBeCHOH IBLIbIO, yrieM H#
APYrHMH TOpPOIIKOOGPa3HBIMH BellleCTBAMH. AHTHCTaTHUe-
ckue GUIBTPH MOJBEpPraloTCs CcHerHajpHOR o6paboTke
H MMeIOT [NOBOJIbHO HI3KOE 3JEKTPHUECKOe CONPOTHBJEHHE.

DJIeKTpHUeCKasi HCKpa — 3TO ONHO M3 TeX SBJIEHHH,
OIIaCHYK POJib KOTOPLIX HPELyCMOTPETh OBLJIO TPYAHO, HO
B NPHHIHUIE BO3MOXKHO.

A cyimecTBYIOT Jiu SIBJI€HHS, NpeAyragatbh KOTOpHIE MPO-
CTO HEJNb34?

Oxka3sbiBaeTcsl, fa. YKe IPH 3amyCcKe CaMbIX MNEPBLIX
crnytHHKOoB B CoBerckom Colo3e TexHHKA [03BOJAJNA [10-
CJaTh B KOCMOC 4YeJIOBEKa, HO OCTODOXKHOCTb B3fijla BepX
u Oblia BO3HArpaKjeHa — C IOMOIUbI0O CHYTHUKOB OBLIH
OTKDBHITH ONAacHble pafvanuoHHble mosica 3emJyn. OpOUTH
COBPeMeHHBIX KOCMHUYECKHX KopalbJjeH pacCUMTHIBAIOTCS Ta-
KHM 00paszoM, yTo6bl MUHOBAaTb HUX HmaryOHOe BJIHSIHHE.

Boubilyio MyZApOCTb C TOYKH 3PEHHS] HAJEXKHOCTH I[1PO-
SIBHJIM COBETCKHE KOHCTPYKTOpHI, IocjaaB Ha JIyHy cHauaja
aBToMaThl. DddeKTuBHAs BHICaJKa Ha JIyHe amepuKaHCKHX
KOCMOHABTOB Oblyia, KOHEUHO, Bleuat/asomeil. ONHaKO pUCK
TaKoH onepaunyy rpoMaieH.

IMpusenem eme onun npumep. Met yxke nucanu o Cru-
(eHCOHe, TIOCTPOMBIIEM MOCT B BHIE 2XKeJe3HOro kopoba.
dra uxess oueHb [OHPABUJIACH CYNOCTPOUTENSIM — BElb UTO
Takoe kKopabnab, Kak He KopoG? Tem OGosee uto Kopabib
MOXKeT ObITH MOAHAT HA BOJHAX Tak, YTo HOC W KopMa OKa-
MYTCS Ha TpebHAX, a cepeinHa OyIeT B 3TO BpeMsl HPOBHU-
caTh TakUM Xe 00pa3oM, KaK 3TO NPOHCXOJUT Ha Harpys
JKEHHOM MOCTY.

Ho Bor crpanHas Bempb — yem GOJbIIE CTPOHJH TaKHX
kopabmeii mo peunenty CrudeHcoHa, TeM sCHee CTaHOBHs
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JIOCh, YTO 3Ta KOHCTPYKUHsS HJsi KopabJell He NOAXOLHT.
C yBenuuenneMm AJHHBL KOpabJseli BepoOSATHOCTb TOrO, UTO
OH HepeIOMHTCSl MONOJAM [pPH CHJbHOM BOJIHEHHH, DE€3KO
Bo3pacraJjia, Takoe HpOM30LIIO0, HaNpHMep, CO CTOMETpO-
BEIM mapoBukoM «CKeHeKTelH», Harpy:KeHHBIM pyJIoH, BO
BpeMs mTopMa Ha Besnmkux osepax B Amepuke.

A no pacueram BO3HHKIIHE B KOPIyce HampsixkeHus Obl-
JH BTPOe Memblile gonyctuMbix! DBosee Toro, ucnblTaHus,
NpoBelleHHble HENOCPEACTBEHHO Ha KopabJjsfXx BO BpeMs
HITOpMa, MOKAa3bIBaJjiM, UYTO HANPAXKeHUd Kylda MeHblle pas-
pymaomux! Jlaxe ecjgH yuecTb yMeHbIIeHHe MJIOIaLH
IJIMT 34 CYeT WJJIIOMHHATOPOB H JIOKOB, TO H B 3TOM CJy-
yae 3amac 0CTaBaJjcsi MHOTOKPATHBIM.

Hikro wu3 «mpakTukoB» He ofpaljas BHUMAaHHA Ha
CJ0XKHBIe BHIKJAAXH HEKOTOPLIX YuYeHBIX, HampHuMep, pyc-
ckoro I'. B. KosiocoBa u anrnuuanuHa HHroiuca. «Teope-
THKM» HALLIH KOPEHb 3J1a HMEHHO B HJIJIOMHHATOpax, Jio-
Kax M NPOYHX OTBepCTHsAX B Kophyce. 1 Gely oHH BHIeENH
He CTOJIbKO B TOM, UTO OTBEPCTHS YMEHbIIAJH IJIOUaAb CO-
IPOTUBJSIOMIEHACS CTakl, a B TOM, YTO BOKPYTI HHX cO3la-
BaJINCh MECTHbie KOHIEHTpauuu Hanpsxkenu#. Ouu yxkasajn
TakxKe, uyTo HauboJblIHe KOHUEHTPAUWH BO3HHMKAIOT B CJYy-
Yyae OCTPbIX KpaeB, PE3KHX IMepexojoB, XpYIKHUX MaTe-
pHaJoB.

[IpakTuku npeHebperyu COBeTaMH YYeHBIX, H IPOJOJ-
JKaBIIHMeCss aBapHU elle JOJro Aepiajd HX B COCTOSHHH
HepoymeHHs. O TOM, CKOJIb AAJICKO WHOrZa 3aXOAHT KOC-
HOCTb KOHCTPYKTOPOB, MOMKHO CYAUTb 1O TOMY (akTy, 4TO
uepes noJsiBeka, yxe B 60-X rogax Halllero CTOJIETHA, aMepH-
KaHCKHI peakTHBHBH mnaccaxkupckuilt camoser «Komeras
pasBajuics B BO3JyXe MMEHHO IO 3TOH IpHuuile. Y Hero
0Ll OPSIMOYTOJIbHBIE MIJIIOMHHATOPHI, B YrOJKaxX KOTOPBIX
o6pa3oBa/iuch CTpalllHble KOHUEHTPauUHWH HanpsikeHund. Ko-
r1a WJJIOMUHATOPLl BHINOJHUJHN KPYIJABIMH, CaMOJeThl CTa-
JIM JIETaTh HANEKHO.

Ho wncuepnbiBaioTcs nu NPUBEAEHHBIMU IPHMEpPaMH BO3-
MOXHBIe NPHUMHE KaTacTpod, KOTOpble Hesb3s 6bLI0 Ipeny-
cMoTpeTh ¢ camoro Hauasna? He 3abbliu Jd MBI TJ1aBHO-
ro — 4eJIOBEKAa, KOTOPOMY MNPHAETCS HMETb HEJ0 C IIPOH3-
BeJleHHEM CBOMX xe PyK? Benapb mpenckasath moBeleHHE H
HOCTYNKH JIIOLeH KyAa CJAOXKHEe, ueM YuecTb KaKue-HHOGYIb
HeOXKHAaHHBIe (H3uuecKHe H TexHuueckune (akropsl. Ceil-
yac, B 3MOXY CJOKHOK TEXHHKH, BCe yalle NMPHXOLUTCS 0=
BOPHTb O TaK Ha3blBAeMOM YeJOBeueckKoM (pakrope, Henar-
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MleM NoOAYac HeHajxexkHO# paboTy caMBIX HaleXHBIX CH+
creM. [Toncunrano: eme B 1956 rony B CHIA n3-3a omu60x
pabouux H CJOyXallfX IPOH3OLII0 2 MHJJIMOHA OTKa3oB
MPOMBIILJIEHHOTO 060pYAOBaHUSA, UTO OOOLINIOCH B 2 MHJIIH-
apna possiapos. B 1973 roxy B Anrnuu n CIIA Gosablias
4acTb BCeX aBHAMOHHBIX KaTacTpod Mpou3ollja 10 BHHE
ITHJIOTOB.

HMMeHHO omu6xo#l 3KHIaxXa aMePHKaHCKHE SKCIepTH
OOBACHSIIOT BO3AYWIHYIO KaracTpody, mpoucumenmyio 8 me-
Kabpsi 1972 roma BO.M3W 4YMKArckoro aspomopra Munysi
¢ camoserom «bouur-707». B pesyabrate xaractpodnl Io-
rubso 40 us 55 maccaxupos, 3 u3 6 uneHOB sKHIaxKa, ABA
uejoBeka Ha 3emJye. CamosieT paspyllna NpH NafeHHH HATh
JIOMOB.

OueBu/IbI MOIJIH BH/ETb, KaK NPHMEPHO 32 2 KHJOMeT-
pa Mo mocago4yHOH NOJOCH caMoJIeT 3aApas HOC, MOTODHI
ero B3peBeJsiH, H OH C BHICOTH mpuMepHO 150 MeTpoB cran
nagath, cpe3asi BepXYWIKH [epeBbeB, Ha KHUJble OOMa B
pafioHe aspomopra. Ha 3emse on B3opBajica u 3aropeJcs.

[TepBoii runore3ofl opHIHANIbHLIX JHL, PACCTIeI0BABIINX
aBapuio, ObLIO TO, YTO MHJOT B MOMEHT IIOCaJKH MOYYBCT-
BoBaJ cebsl IJIOXO W, BO3MOXKHO, Jaxe ymep OT MH(papkra
110 PUYHHE CHJIBHOTO BOJIHEHHS, BEI3BAHHOTO BHE3aNHO BO3-
Hukie# curyauuefl. Camoser, yxXe IMIeAIIHH Ha HOCAAKY,
JoJiKeH ObLT MO NPHKA3y C 3eMJHM COBEPUIHTh BTOPOH 3a-
X0/, Tak KaK [OocajfouHas IoJoca OKasajacb 3aHATOH.
BckphiTHE, 0JHAKO, 110Ka3aJo, 4TO ceplile y HHaoTa OBLIO
B nopsanke. Ho geficTzoBaTh — Ho KpafiHell mepe neHcTBo-
BaTbh IPaBHJbHO — OH BCe paBHO He Mmor. [eno 6blio He B
60Jie3Hy, a BO BHE3alHO BO3HHKIIEH pacTepsHHOCTH IO/
BJAHSIHHEM HEOXHTAHHOH CHTyauud. ¥ MHJIOTA, BHIMMO,
MTHOBEHHO BBIBETPHJ/IMCb H3 T'OJIOBbI MHOTHE BajKHbIe BeIIIH,
KOTOpHle OH 00513aTeNbHO J0JKeH OblJl HMeTb B BHAY HpHU
nocauxe.

Bce meno oxasajock B «cHOHjepax», HJIH HHTEpLEI-
TOpax — MeTaJVIMYeCKHX NJIACTHHAX, BBIABUIA€MBIX H3 KpBbl-
Ja camoJieTa MONepeK [OOTOKa [Js COKpauleHus mnpobera
npu nocanxe. Cafsich, MHJOT COMJIACHO MHCTPYKIHH BBINY-
CTHJI HHTepuenTopbl. OIHAKO BBHIHYXK/IEHHHIH BHOBb MOXHMU-
MaThCs, OH NYCTHJ [BHCATeMH Ha NOJHYIO MOLIHOCTb, 3a-
OBIB yOpaTh HHTEPLENTOPHI.

ITocsie katacTpodbl OBl BBHIYLIEH CHEHHMANbHBIHA GroJIe-
TeHb 1JIA NMUJIOTOB. B HeMm eme pa3 — Tak, yToObl 3TO HH-
KOrja He MoOrIJio 3abuLiTbcs, 4TOOB BOLIIO B aBTOMAaTH3M,
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ONHUCHIBAJOCH [eHCTBHE HHTEPIENTOPOB, PasHoe IPH B3JIeTe
H 1mocafxe.

«UesnoBeueckuM» (HaKTOPOM CHEIHATHCTH OOBACHAIOT
u Karactpody, cayunsuyiocs ¢ camonerom J1C-4 mBefinap-
ckoil aBnakoMmanuu 15 mas 1960 rona.

OnvHoKM# cymaHCKHH NacTyX BHAeA B TOT Beuep, Kak
B TOPHBIH CKJIOH C PEBOM Bpe3aJiCsl TPOMalHBIH MaCCazKHp-
CKHil caMoJieT. BenbixHyBIlee TOMJIMBO 34 HECKOJIbKO MHHYT
OCTaBHJIO Ha KaMHSX JIMIIb onajeHHble GechopMeHHBIE KyC=
KH ropesioro merajna. HHKTO M HHMYTO, Ka3aJjoch, He CMOTI-
Jgo OBl NOBenaTh JIOASAM O IPHYHHAX KaTacTpodhl.

Ilpuuunbl NPHUIJIOCH HCKATh He 3JeChb, Ha ONAJeHHOM
a)pHKaHCKOM CKJIOHE, & B apxXuBaxX a3pOJPOMOB, B JIOTHKE
COOBITHH, B MCHXOJOrHNA JIOfeHd. ApXHUBH MoBejasu, HANpH-
Mep, O TOM, YTO BEPXHHUH HJJIOMHHATOp, 4Yepe3 KOTOpPLIH
IPOBOIMJIACH B HOYHOM IOJieTe KOPPEeKTHPOBKa Kypca IO
3Be3naM, Obl1 Ha 3JI0NOJYYHOM CaMoJjeTe TaBHO H HU3PAAHO
nouapanad. K pagyonpHeMHUKY TaK:Ke JaBHO YKe HMEJHCh
npeTeH3nu. Panunomask, Ha KOTOPbIH OPHEHTHPOBAJIHCEH ITH-
JOTBI B HoJjeTe, Obla caumyom ganex. Cama KoMaHIa, Kak
BBISICHUJIOCH K3 pacciefoBaHusd, Oblia B IOJETe K MOMEHTY
KaTacTpodbl 6ojiee TPHALATH 1IECTH YaCOB.

MozxHo mpeacTraBuTh cebe yKkacalllylo KapTHHY Oec-
HNOMOIIHOCTH H Ge3HafeXHOCTH, LApHUBIIyI0 Ha 3TOM Ma-
JICHBKOM OCTPOBKE OTYAAHHS CPeIM UYJeHOB HEBEPOATHO YC-
TaBIIEr0 3KHMAaXKa, JETSIIero HeM3BeCTHO KyAa, 3KHIaxKa,
He HaweAulero B cebe yesOBEYeCKHX CHJ CIPaBHUTLCA C ye-
JIOBEUECKHMH Ke OlINOKaMH, COBEPIUIECHHBIMH H MMM, H HX
HEBOJIbHBIMH <«IIOMOIIHHKAMHU» Ha a3poApoMax.

«UenoBeueckum (GakTOPOM®», CUHTAIOT COBETCKHE W
(bpaHILy3CKHe CHEUHaNHCTh, OODLSCHAIOTCA NPHUMHBI KaTa-
crpodel B asponopry Jle-Bypxke B 1974 roay coserckoro
CBEPX3BYKOBOIO pEAKTHBHOIO MAacCakKMpPCKOro caMoJera
TVY-144. Komuccus no paccielOBaHI0 NPHUHH KaTacTpodsl
cobpasia Bce HMeIOLIHECs MaTepHaJbl, Npou3Besa HeoOXo-
IVMble HCHIBITAHHS camoJsera yxe Ha Teppuropun Coser-
ckoro Corsa. B mpouecce 3THX HCHOLITAHUH He MOLJa Obl
YKPHITbCS HH OJHA, Ja:xke camasl HeGoJsplias Hemosajika B
KOHCTPYKUMH W (DYHKNMOHHDOBAHHH caMoJjieTa HJH €ro ys-
JoB. Bce cucrembl caMosnera okasasnuch 0e3ympeuHBIMH.

CoBerckue H (hpaHUy3CKHE CIENHAJUCTBl COLIIHCH Ha
TOM, YTO NPHUYMHON KaTacTPodHl, CKopee Bcero, OBIIO CTpec-
CoBOe coctosiHue skunaxka. Okasasoch, 4TO BO BpeMms IO-
aera TY-144 B omacHo# 6/1M30CTH OT Iero BO3HUK HCTpe-
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6utenb GpaHIY3CKHX BOEHHO-BO3AYWIHHIX cua «Mupax-3P»
¢dupmbl «[lacco-Bperer». JkcnepTusa TpaekTopuil camoiie-
TOB I03BOJIMJIAa HOPHUUTH K BBIBOJY, YTO CTOJIKHOBEHHUS yJHa-
Jock 6Bl u36exarb. OXHAKO BNOJHE BEPOSATHO, YTO, IPEAOT-
Bpalllas BO3MOXKHYIO, Ha ero B3rifj, KaracTpody, MHJIOT
COBETCKOr0 camoJjieTa Obll BEIHYXKAEH COBEpLIMTh pe3KHH
MaHeBp, ycTynasi IyTb HCTPe6GHTENIO.

Kpowme Toro, BEISICHHJIOCH, UTO OJUH H3 YJEHOB KOMAaH-
Abl — PYKOBOJAUTENb HCHBITAHWH HAXOAWJCS B KPHTHUECCKHH
MOMeHT B KaOuHe camoJjeTa, Iie MPOM3BOAUJ KHHOCLEMKY.
OH He OblI 3aKpenJieH NPUBSA3HBIMU PEMHSIMH U BIIOJHE BO3-
MOXKHO, KaK TOBOPHUTCS B HOKJaje, B pe3yJbTaTe DPe3KOro
MaHeBpa camoJieTa MOr yIacTb M HOMeHIaTh JIIOOBIM HAefi-
CTBHSIM THJIOT2, OJIOKUPYS €ro JBHKEHHS.

Mo3KHO IpUBECTH IPHUMEp H U3 COBepLIeHHO APYroi 06-
gacti. Ha yue6OHBIX 3aHATHAX O aTOMHOH TpeBore B 3Hep-
reTHYeCKO# CHCTeMe [UCHeTYepEl 3HEProCHCTEeMBl HeOXKH-
IAHHO OKa3aJ/uCh B YCJOBHSX CHJbHelillero crpecca. Hyxk-
HO CcKas3aTh, YTO He BCe [HCIeTYepbl OBICTPO OBJALENU
cobofi W Hayasd NPOU3BOJAMTb NPaBHJbHbIE NEHCTBHA IO
JIUKBUJAUKH aBapuu. MHOTHE B PacCTepSIHHOCTH J€JIaju COB-
CeM He TO, UTO HYKHO, a HeKOTopble BooOIlle He MOIJIH OT
BOJIHEHHs] NOIIEBEJUTb HHM ONHHM HaJblleM. MHorma «Ges-
ayumHas» IBM uMeeT cepbesHble mpeuMylilecTBa Tepen 6o0-
Jee YMHBIM, HO — yBH! — 1 GoJiee 3MONHOHAJBHBIM YeJIO-
BEKOM.

CreunaniuctTel B «HHXKEHEPHOH ICHXOJOTHH» CTaBIT H
pelIaloT B 3TOM CBSI3M COBCEM YK <HCKYCCTBEHHble» Ha
nepBhlil B3rIsA4 Bonpockl. KakoBo, HanpuMmep, NOIKHO GHITh
yCHJIHe 1151 HaXKATHS KHONKM BbIKjiouarens? Kakas, kasa-
Jock Obl, pasuuua? OZHAKO SKCHEPHMEHTHl MOKAa3alH, YTO
pa3HHILA eCcTh, U JOBOJBHO CYILleCTBeHHAas. BhIscHUIIOCH, UTO
B cJIydYae, eCJId KHONKH Yepecuyp HOAATJAHBH, ONEpaTop Io-
nyckaer OoJbllie OMIMOOK, HEXKeJH TOrAa, KOrga OHH Tpe-
OyI0T cpaBHUTENbHO O0Jibioro ycuausa. OnTuMaibHBIM OKa-
3anoch ycuaue okono 700 rpamm — B 3TOM CJIydYae HCIbI-
TyeMble NPAaKTHUECKH He AONYyCKaJH oWuboK. A ecan Mel
BIyMaeMcs, CKOJbKO KHONOK BOKPYr Hac (Bedb KHOMOUHOE
yIpaBJeHHe cefiyac HMEIOT NPaKTHUeCKH BCe MeXaHH3MBbI),
CTQHET SICHO, KAK BAXKHO HCKJIOUHTH ellle OJHY BO3MOXKHYIO
omunoKy.

Huxkakas ¢aHTasusa He B COCTOSIHHH IIOACKa3aTh Te
npobneMbl, KOTOpHie MOpOfl NMOAKHABIBAeT XH3Hb, Hampu-
Mep, Ha CKOPOCTHOH :Kese3HOH Jopore Mexnay Toxuo u
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Ocaxofi npeAnpUHUMAIOTCS PEIIATe/IbHBIE YCHIHS AJS TOTO,
4TOOb! H306aBUTHCS OT TapaKaHOB, KOTOphble 3aBeHCh B Ba-
roHax. Jjsi 3TOTO IPUMEHSIOT HOBBIE CHJbHbIE HHCEKTH-
189158

[Ipumsoch mofiTé Ha 3TO, MOTOMY YTO IIECTHHOTHE Has
XJNeOHNKH He TOJIbKO IOPTAT PenyTauyio CBEPXCKOPOCTHOrO
3KCIpecca, HO W NPEICTaBJSIOT HENOCPEeACTBEHHYIO OIacs
HOCTb /ISl JKH3HH IaccaxupoB. 3abupascs B npHOOPH yIIs
paBJieHHs, TapakaHbl MOTLyT BEI3BAaTb aBapHio (BCIOMHH-
Te YJAHTKY, HOKayTHpOBaBINyio ObIKOB). Tak, ofHaKAbl MO-
€37 CTosin Ha cranmud Haros, a CIHZOMETpP «aBTOMNHJIOTA»
IIOKa3blBaJ, YTO MOe3A MUHTCA CcO cKopocthio 210 xuijo-
MeTpoB B yac., Okaszanoch, B NPeAOXPAHUTENBHYIO KOPOOKY
3asie3 takapadH. On Hapywusa Bcio pabory mpubopa.

Kak BLIrnSgMT «pyka cyab6bint

11 anpess 1970 roma B 22 yaca 13 MHHYT 1O BaLIHHT-
TOHCKOMY BpeMeHH THTaHTCKasl aMepuHKaHckas paxera «Ca-
TypH-V» BbIBesJa Ha TpaeKTopuio K JIyHe KOCMHUecKHH KO-
pabae «Anosaioun-13», ILlenbio 3amycka, Kagk u Ajas «Anosa-
goHa-11» u aas «Anosiona-12», 6vi1a Bhicazka Ha JIywy.
[Ipeanonaranoch, yTo Ha 3TOT pa3 acTPOHABTH NPOBYIYT
da JlyHe OoJiee AaMTeNbHOE BpeMs W [OPOBELAYT PsA BaxK-
HBIX HayuHbIX 3KCIEpHMEHTOB.

[Toser Hauascss HOpMasnbHO. ACTPOHABTBHI YeTKO Hepe-
cTpousin KopabJb, mpoBesnn ¢ 6opTra ceaHc TesjecBa3u. AMe-
PUKAHCKHM Te/e3puTeAM [1a H CaMHM KOCMOHaBTaM [o-
CTaBHJN MHOrO BeCeJblX MHHYT HeYyKJioxKHe nonbTkH Jlo-
BeJJa NpHYecaTbCsl B YCJOBHAX HeBecoMOcTH. B coorser-
CTBUH C INpPOrpaMMON acTpOHaBTH paboTasd, OTABIXAJH,
esqu. IToser mpoxoznus xopotlo, AaKe Beceso.

B Houb ¢ 13 ma 14 anpens kopabGsb Obl NepeBefieH C
«TpaekTopuH CBOOOLHOrO BO3BpaleHHA» HA TaK HasbiBae-
MYI0 «THOpHAHYIO» TpaeKTopui. Kopabub, HaxoAdMUicA
Ha «TPaeKTOPHH CBOGOLHOro BO3BpallleHHs», HOAOOHO KaM-
HIO, BepHeTCs Ha 3eMJII0 JaxKe NPH OTKas3e BCeX JBHraTe-
aefi. C «rubpunnoii» Tpaekropuu 6e3 asurartesneil Ha 3eMJo
BePHYTbCS HeBO3MOxkHO. [lepexoxn Ha 3Ty TpaeKTOPHIO
o3Havaj, 4To CTeleHb PHCKa Js KH3HH pe3KOo Bo3pacTana:
TeNepb yxKe OTKa3 ABHraresedl npunes OB K HeMHHyeMOH
ruenn actTponaBToB. Bee, oaHako, 1m0 cnokofino. Lo npu-
JIyHeHus OCTaBaJUCh CYTKH.
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Heoxunanuoe nauasoch yTpoMm, B 6 uwacoB 25 MHHYT,
KOTJla KOCMOHABTOB OTHessiio oT 3emau 330 Telcqu KHJO-
MeTpoB. B wmepTBsaumleil THIIHHE KOocMoca BAPYr paspaJcd
peskuii xsonok. Cpasy Bcjiell 32 3THM BHe3amHO CTaJIO pes-
KO MajfaTh HaNpsKEHHe TOMJHBHBIX 6arapefl — eIMHCTBEH-
HOTO HCTOYHHKA 3JIEKTPOIHEPTHH OCHOBHOro 6JioKa Kopab-
ast, CHauana oTkasanu JBe OaTaped H3 TpeX, a Korja
olIeJIOMJIEHHbIe PYKOBOAUTENU IIoJieTa IOPEKOMEeHAOBAJH
UX OTKJIOUHTb, HeNoJaJKH OOHapYXHJHCh H B mocjenHel,
Tperbell Gatapee. C 3emsn cooOLIMIH, YTO 3Ta TpPeTbd Oa-
Tapess MoOXKeT O0O0ecneuHTh NO0JAauy 3JEKTPOIHEPTHU TOJbKO
B TeueHHe 15 MHHYT.

OcHoBHO# 610K KOpa6.isi, 06eCKpOBJEHHEIH, JuIIeHHbBIH
3JIeKTPUYECTBA M TEIIa, XOJOAEN H HpeBpallajci B KyCOK
MepTBOrO MeTaJjja, 3aTepfHHOrO B TIJayOWHAX KoOCMoca.
U B sTOM xosoneiomieM OyKBajbHO Ha rjasax kopabuse
yXKAacoM HaloJIHSJIUCh CepAla TpeX acTPOHABTOB...

Bce namexpabl ux o6paTH/HCh Telepb K JYHHOMY OTce-
Ky, IOKa ellleé COCTBIKOBAHHOMY C OCHOBHBIM OJIOKOM, The
OHH HAaXOAHJHCh. JIMIIb B HEM COXPaHAJIUCh 3anachl JeKT-
PO3HeprHu u paboTajy CHCTEMbl XKH3HeoOecHeucHHS, pac-
CUNTaHHbLIe, NpaBJa, BCEro Ha TeX JBOMX, KOTOpPbIE MO Mpo-
rpaMMe JOJIKHBI Oblnn omycTutbea Ha JlyHy. Tam 6blan
H JBHraTe/H, ¢ MOMOUIbI0 KOTOPHIX JIYHHBIE OTCEK MOTHAJ-
ca Obl ¢ JIyHBl B cocTbiKOBaJjics OBl C OCHOBHBIM, TENEph
yxKe 6e3KM3HeHHbIM Os0KOM Kopabsad. M3meHUTb TpaeKkTo-
puio Takum obpas3oM, uToOBE KopabJib BepHYJCT HA 3eMJIIO,
MOXKHO OBLJIO TOJbKO IPH IOMOLIM He INpefHa3HAueHHHIX
LJI1 3TOTO [BUraTesiell JYHHOro orceka rnocse obJera JIyHBHL

B 9 gacoB 00 MuHYT rJjaBHBIH pPYKOBOIUTE/b MOJIETA
Kopabsas «Anomnon-13» Kpucrodep Kpadr o6bsiBHa, uTO
B CBfI3W C BO3HHKHOBEHHEM aBapHHHOH CHTyalHH OT MOCAA-
K1 Ha Jlyny pemeHo orkasarbcs, H Kopabib «AnosnoH-13»
no/keH Oyner, obaereB JIyHy, coBepIMTh aBapHuiHOe BO3-
BpallleHHe Ha 3eMJI0.

JloBesnsn u Xefic nepenwiu B JayHHBIH oTcek, Cymmaxepr
ocTajsics B JABHrartenbHoM orceke. Kucnopoa xk HeMmy nocrty-
HaJl yepe3 OTKPBITHIA MepPEeXOAHBIH JIIOK, HJiS1 OCBelLleHHs OH
11071b30BaJICS PYUHBIM (hOHAPUKOM.

Bo BpeMs aBapuu B KOCMOC H3 KopalJs BHPBaJHChH
kucaopon u Boga. Okua Kopabgast oOMeEp3Jsin, H BECTH Ha-
6m101eHHe ObLJIO OUEHb TPYAHO,

Bokpyr xopa6ussi o6pasoBajioch 006/1aKO OCKOJKOB, MO-
BHAMMOMY, JbAHHOK. CuCTeMa OpHEeHTALHH JYHHOrO OTCeKa
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paboTana mnnoX0, MPUXOLMJIOCH OPHEHTHPOBATb KOPabJb
BPYYHYIO.

B 11 vacoB 43 MuHyTH OblM BKJIOUEHH IBHTATENH JIYH-
Horo orcexa. KopalJp mepelles Ha TpaeKTOPHIO CBOGOL-
HOro BO3BpalleHud. 15 ampenas kopabab «AnosioH-13» 06-
Jgeren JIyHy u Beimen Ha Tpaccy Jlyna — 3emss. K coxa-
JIEHHIO, BONIPOC O CIAaCeHHH KOCMOHABTOB Ha 3TOM He
sakpbiBajics. Jleso 3aka04ajoch Temepb B TOM, XBATHT JH
HeOO/IbIINX 3aMacoB 3JEKTPOSHEPTHH, BOLBI M KHCJIOPOAA,
MUMEBUINXCA B JIYHHOM OTCeKe, Ha TpeX acTPOHABTOB H
330 THICAY KHJIOMETPOB IyTH.

Hrak, karacrpoda B KocMoce...

AMepuKaHCKHE XYPHAJIHCTBHI, OCBELIABLIME XOJ HOJETA,
He IpeMUHYyJ/H 06paTHTh BHUMAaHHe CBOMX UHTAaTesed Ha cJe-
AyIolllHe OGCTOATEJNbCTBA:

Hecuacrausbifi «Amosnion» umesa Homep 13.

IToner Hauancs B 22 yaca 13 MunyT.

Henpusartaoctu Hayanguch ¢ mepeBOfOM <«AmojiioHas Ha
THOPUIHYIO TPaeKTOpHIO, TO ecTb 13 anpessi. denp 13 ampe-
J OblJl He BTOPHHK M He NATHHLA, 2 HMEHHO NOHENeJbHHUK.

Yucao «13», 6e3 COMHEHHS, SBJSIETCS HECUACTIHBBIM H
B COYETAaHHMH C <«IOHeJeJbHHKOM» 0COOeHHO omacHbIM. Ta-
KdM 00pasoM, BO BCeX HENPHUATHOCTAX, NPOHCHIENIIHX C
«Anoanonom-13», Kax COWIH KYPHAJUCTHI, «SBCTBEHHO IPO-
ClIeXXHBaeTCs TAXKeNas PyKa CyIbOHI».

UTo6b1 pazobpaTbcsi B TOM, KaK BBITVIIIUT «PyKa CYAb-
Obi», mocjelyeM 3a TPeMsl acTPOHaBTaMu /[ajblie, B HX
TEPHHUCTOM IIyTH Ha 3eMJIo.

3anacoB BOABI, KHCJIOPOLA H 3JEKTPOIHEPrHH CTAHOBH:
JIOCL BCe MeHbllle W MeHblue. [ 5KOHOMHH 3JIeKTpPOIHep-
rHH Ha KopabJie OBIJIM BBIKJIIOUEHH BCE CHCTEMBl, KpoMe
CHCTEeMBI KH3HeOOeCHeueHHs] H TeJeMEeTPHH; CBA3b € 3eM-
Jefl OCyLIeCTBJISIIACH CPaBHHUTENbHO pEIKO, IpHYeM JJis
3TOH ueau Obl1 3a4efiCTBOBAH DPaAHOTENECKOIN, CIHOCOGHDIH
npuHuMarb Gosiee caabble CHTHAJE, YeM OOBIUHBIE YCTPOIi-
CTBa CBA3H C KocMHueckHM KopalJseM. OcBelieHHe B JIYH-
HOM OTCeKe OBbILIO HENOJHBIM, B OTCEKe SKHIIaxa OHO BOOO-
e He BKJIOYaJOCh. Boxa B OCHOBHOM HCIOJIb30Basach He
O] TMATbA, a AJS OXJaXKJIEHHs ammapaTtyphl.

15 anpenst B 6 yacoB cpaboran CHrHajJu3aToOp: B aTMO-
cdepe Kopal/si HeHONMYyCTHMO BO3POCJO CONEepKaHHE yrie-
kuciaoro rasa. CnenmaljbHas CHCTeMa MOTJIOIIEHHS YrJe-
KHCJIOTO ras3a, pacCUHTaHHAsl B JIYHHOM OTCeKe Ha IBYX, a
He Ha TpexX 4YesOBeK, OTKasasa. Xefic 3aMeHHJ 3Ty CHCTEMY
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Ha 3amacHylo, [OCJe uero cofepxKaHue YIJIEKUCTIOro rasa
HEMHOTO YMEHBIIHJIOCh,

CyTKH, mpolleine [0CJe aBapUH, aCTPOHABTH HEe OT-
JBIXaj, 6eCIOKOMCTBO OTrOHSJIO COH. JIMIIb Tenepb OHH
cMorsiu HemHoro nocmath. JloBean m CyulxepT pacmoJio-
JKHJIMCh B OTCeKe dKHIa)Ka. Xefic oCTajncs ReXYPHTh B JIyH-
HOM orceke. OfNHAKO HaMeueHHBIH NMATHYACOBOH COH He CO-
CTOANICA, TaK Kak TeMmuepaTrypa B kopabse ymajaa A0 4—
7° C. AcTpoHaBTH HauyaJjH 3aMep3arh.

V3 pBurarenbHOro orceka, B KOTOpOM TpOR3OLIeN
B3PHIB, CHOBA HauaJjoChb UCTEYEHWE ra3oB, HApYILHJach CTa-
O6unusanus kopabJss, oH crana OecCmOpANOYHO BpallaThes,
Yyepe3 WJJIIOMHHATOP OBLI BHIEH OBLICTPO M HE3aKOHOMEPHO
Bpamaoomuiics HebocBon. Boxkpyr kopabns onsiTh NOSBH-
Joch 006/1aK0 MeJKuX 06J0MKoB. OueBHIHO, IBUraTesJbHBIA
OTCEeK IpOoJoJiKaj paspywarscsd. Morjia BO3HHKHYTH HeOO-
XOIZMMOCTb B OT/[EJEHHH 3TOro OTCeKa, XOTs 3TO 3aTpyAHH-
J0 6bl OpHeHTaluIo KopabJas.

16 anpens B 21 uyac 58 MuHyT KOpabsb «AmnoJsoH-13»
Hpolles MOJNIOBHHY paccTosHus oT JIyHb n0 3emaun. HoBmx
HenoJlaflok Ha KopabJje He BO3HHKAJO, TOJNLKO OLIIO OYeHb
XOJIOZHO, OCOGEHHO B OTCEKe SKMMaxa, U I03TOMY acTpo-
HaBTH 3TOT OTCEK NOKHHYJH: ABO€ HAaXOAMJHCh B JIYHHOM
OTCeKe, TpeTH#l — B mepexoiHOM TyHHese. Hyxuo 6BlIO
Ha4YKHaTb MOATOTOBKY K NOcajiKe Ha 3eMJIIO.

17 anpess, yxke HeNOCPeACTBEHHO Nepel MOCagKoMH, acT-
POHABTHI OTHEJUJHM ABHTATENbHBIH OTCeK. BrepBrle mocse
aBapHH OHH CMOIJVIH OCMOTpPETb ero. Buj IBHraTe/qbHOro OT-
ceka OBl JOBOMBHO IJTAUEBHHIH: BHIPBaH OOJBLION KYCOK
KOpIyca 1o Bcefl AJMHE OTCEKa, MOBPEXKAEHO COIJIO IBHTa-
TeJisl, Ha TPOBOAAX 3aCTPSJIH KPYNHbLIE OCKOJKH.

B 19 yacoB 27 MUHYT acTpOHaBTH MNEpPellIH B OTCEK
3KMIIaXa, B KOTOPOM JOJKHBI ObLIH BepHYTbC Ha 3eMJIo,
¥ 3aJipanyiu JIOK MeXAY HUM U JYHHBIM oTcekoM. B 19 ua-
COB 43 MHHYTH JYHHBIH OTCeK Obli OTOpOIleH, HO y 3eMmJH,
a He y JIyHbl, Kak 3T0 mJiaHHpoBasock. Ilpu pasnenennn
Jlosessn cxaszanm: «[Ipomafi, AxkBapuyc! Cmacufo TeGe».
«AxBapuycoM» HasblBaJCs JYHHBIH OTCEK, KOTOPHIf crac
UM XKH3Hb IIOCJe B3pbIBAa. ACTpOHABTH, XKHBbIE H HEBpe-
OUMBble, TOJBKO OueHb 3aMepailine, GJarornosyyHo MIPHBOLA-
Huaduch B TuxoMm okeawe...

Jlump TOrga €Taso BO3MOMNKHO CKPYNyJe3sHO pa3obpaTthb-
¢ B MpOUCUIENIIEM.

Okasanoce, 4To NpuuHHbL aBapud OblIM BECbMa MpPOCTEL
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3a ABe Heleau IO CTapTa «AIONJIOHA» C «HECUACTIHBBIM»
HoMepoMm Oblia IpeJNpUHATA MONBITKA ONOPOXKHHUTbL OAUH
13 0auKOB C XKHJAKHM KHCJIOPOJOM, PACIHOJIOKEHHBX B JIBH-
rateqbHoM otTceke. ITOJIHOCTBIO ONOPOXKHHTL €ro He yjia-
JIOCh, NMOTOMY 4TO OBl moBpexkjeH ¢uabTp. Torma pemrnsan
BKJIIOUHTb HarpeBaTe/b, 4TOOBl IONPOCTY HCHApHTb OCTAT-
KA KHAKOro Kuciaopopa. OnHAaKo, Kak BBIICHHJIOCH BIIO-
CJIEJICTBUH, TEXHHK, KOTOPOMY 3TO ObIJIO MOPYYEHO, YTOOBI
YCKOPHTDL [eJio, ofas] Ha HarpeBaTesb HaNpsKeHHE BIBOE
GoJsbllee, ueM pacueTHoe. M3 cTposi BeIlLIM mpeLoXpaHH-
TeJbHBIE YCTPOHCTBA HarpeBaTessi, TeMmeparypa IpeB30-
J1a JONYyCTHMBI# ypOBEHb; BCJEACTBHE 3TOr0 HOBPERMJIACDh
M30JIAMS Ha INPOBOKAX, BEAYIIHX K BEHTHJATOpPAM, Iepe-
MEIIUBAIOIUM KucJopol B Oauke. [Ipomoma mposuciau, u
KOTAa B [OJeTe KOCMOHaBTHl BKJIOUHJIM BEHTHJIATOPBI, IPO-
H30IIJI0O KOPOTKOEe 3aMblKaHue. 3aropejach H30JANHS HPO-
BOJOB, cTeHKa 6auka Ieperpesnacb H Jaxe 4acTHYHO pac-
nnasuiaack. [z o6pasoBaBmierocss OTBEpPCTHSI BhIPBaJCH
KHCJIOPOA NOA GosbliuM gaBieHHeM. CTpys KHCJIOPOAa Bbl-
Ouna GOKOBYIO NaHesjb KOpIyca H IOBpeaHsa Ipyroe o6o-
pyloBaHue.

Bor n Bce. OnuH H3 caMBIX IPOCTHIX y3JI0B B Kopabue,
HaCUHTLIBAIOIIEM TBICAUH, AECATKH THICSY CJAOKHEHMIHX 3Je-
MEHTOB, OKasaJjcs HeucnpabHbM. K cuacrbio, 0601J0CH
0e3 yes0BEYECKHX JKEPTB, HO OFPOMHBIH TPYA AECSTKOB Thl-
cAY Jofel, TOTOBUBIIMX 3TOT HoJeT, Obli 3arybGseH. Bcee
NPOH3OLIIO H3-32 HeOPEeXHOCTH OJHOrO TeXHHKa, KOTOphIH,
KOHEUHO, He MOr MpelyCMOTPeTb CTOJb TPardyecKHX IIo-
CJIeACTBUIl 3TOTO, C €ro TOUKM 3peHHsi, HEeBHHHOTO IIara.

«Pyka cynb0bi» OKasajach PyKOH TeXHHKa, CTaBSILEro
CTpeJIKy BOJBTMeTpa Ha OnacHoe nesneHue. Pyka kaxaoro
U3 JeCATKOB TBICAY JIOJEH MOorsia TOUHO TakK e CTaTb «py-
KON CyABOBI».

aMepUKaHCKOM  HayuHO-TeXHHUeCKOM  JKypHaJe
«Daafit cadru Grogsereds OGBIO ONYGJHKOBAHO IIYTOYHOE
npeaynpexXieHre HHXKeHepaM U TeXHHKaM — «3aKoHB Moap-
(u» (3aKOHBI 3TH Ha3BaHbl TaK IO UMEHH HX «IEPBOOTKPHI-
BaTeJAY):

«1. YpoHeHHBII HMHCTPYMEHT NafaeT TyAa, e MOXKET
NPHUYHHUTL HauOOJbIINH Bpes.

2. JIob6aa TpyOka HpH yKOpauMBaHHH OKa3bIBaeTcs ue-
pecuyp KOpDOTKOM.

3. Tlocne pas6opru M c60PKKM Kakoro-aubo ycTpoiicTBa
HeCKOJIbKO JeTaJjiell 0Ka3biBalOTCS JHLIHUMH,
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4. KosvuecTBO HMeIOLIMXCS B HAJHYHM 3amuacTed o00-
pPaTHO NPOHNOPUHOHAJbHO NOTPeGHOCTH B HHUX.

5. Ecau Kakas-HuGyOb 4YacTb MAIUIHHBl MOXKeT ObITb
CMOHTHPOBaHA HENPAaBHJbHO, TO BCerja Hafigercss KTO-HH-
6yIb, KTO TaK U CHeJsaerT.

6. Bce repMernueckue CTHIKH IPOTEKAIOT.

7. Ilpn mobom pacuyeTe YHCJIO, NPaBHJIBHOCTL KOTOPOTO
IJIsl BCeX OYEBHJHA, CTAHOBUTCS HCTOYHHKOM OIIHGOK.

8. Heo6xonumocTh BO BHeIPEHUH B KOHCTPYKUMIO IIPHH-
IHNHaJbHBIX H3MeHeHHII Bo3pacTaeT HeNpepLIBHO IO Mepe
NpUOIHKEHHS K 3aBepIIEHHI0 NPOEKTa...»

Ilpu Bcell HecepbesHOCTH «3aKOHOB Mspdu» B HHX 3a-
JIOKeH IMyGOKHHA CMBIC/T: CO3LaBasi COBPeMEHHble TexHHYe-
CKHe YCTPOKHCTBA, NMPUXOLHTCHA YUHTHIBaTHL Bce. M1 He B mo-
CJIeHIOI0 ouepelnb «3aKOHE Mapdu».

Ho moxHo siu yuecTh Bce? MO3KHO JIH cllenaTh TakK, 4ToO-
6Ll co3faBaeMble Ye0OBEKOM YCTPOMCTBA HHKOTJA He OTKa-
spBasu? Y riaBHOe — HYXKHO JIMP

Karactpoca Beka

9 Host6psi 1965 roma ua teppuropun CIHA n Kananw
NPOH3OIITIA aBapHs, KOTOPYIO Cpa3y Xe HasBaJM <«Kara-
cTpodoil BeKa.

B sror nmenb 3a 11 (!) muHyT Ha Tepputopun 20 ThHICAY
KBaJPaTHbIX KUJIOMETPOB, HA KOTOPOH PacCHO/IOXKeHbl TaKHe
ruraiTckue ropoxaa, kak Heio-Mopk, bocron, Monpeasnb u
MHOTHe ApYTHe, MOJHOCTbIO OTKJIOYHJIOCH 3JEeKTPHUECTBO.
OcraHoBHJMCh 3J€KTpPONOe3fa, TpoJneibychl. Toicsauu Jo-
Iel 3actpsaau B Merpo. Ha morpyxeHHBIX B Mpak ynaunax u
Joporax pacTepsiHHO OPOAUWJH JIIOAH, @ KPyroM Iapusaa as-
TOMOOGHJIbHAA CyMaTOXa, BbI3BAHHAsI TeM, UYTO HOTACJH CBe-
todopnl. TricAun Jiofefi ocraBajguch B 3aMepumnx Jaudrax.
Xupypru B OnepanvoOHHLIX 3aKAHUMBAJN ONEpalHH IPH CBe-
Te cBedeli. CaMoOJIeTE He MOTJIH COBEDIIUTb NOCAJKy Ha IO-
TPy:KeHHble B TEMHOTY a3pojpoMbi. OCTaHOBHJIHCH 3aBOJHI,
3aCTBII MeTaJJI B 3JIeKTpOneuax.

ToBopsiT, 3penulne moracmux OKOH ruraHtckoro Hero-
Vopka 6euto HeBbIHOCHMO MpauyHbIM. B Ty Houb 3apern-
CTPUPOBAHO B HECKOJbKO pa3 G6oJiblie caMOyOHHCTB, ueM
o6biuHo. Ofna Mosonasi KeHIIHHA BbHIOpOCHIAch H3 OKHa
LIeCTOro 3Taxa, OCTABHB Ha CTOJe 3amHCKYy: «J1 CXOXYy ¢
yMa OT 3TO{ TEMHOTHL, 51 60Jbllie He MOTY>.

ITonaua ssmekTposHepruum OGBlJIa BOCCTAHOBJEHA TOJBKO
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B 7 yacoB ytpa 10 HOAGpsA. YOBITKH, BHI3BaHHBle 3TOH KaTas
cTpodofl, OKazajuCh KOJIOCCANBHBIMH — OPHEHTHPOBOUYHO
0K0/10 100 MUJITHOHOB AOJJIAPOB.

Kak morso 310 npousofitu? Uto6ul pasoGpaThcs B 3TOM,
HY>KHO NPEACTaBHTh cebe, YTO TakKoe KPynHAas 3HEepProcH-
cTeMa.

Ona B ueM-TO CXOQHA C JKHBBIM OpraHusmMoMm. B ee
COCTaB BXOJAT 3JIeKTPHUECKHe CepAlia — TelJoBLle U THAPO-
3JIEKTPOCTAHUHH, KPOBEHOCHBIE COCYAbl — JIHHHH 3JIEKTPO-
nepefay, COeIUHAIOLINE 3JIEKTPOCTAHIMH, KalUJJAsIphl —
3JIeKTPHUECKHE CETH, MOJAIOLINEe 3JEeKTPOIHEPruio MHJ/IHO-
HaMm nortpeburteneil. Bce neficTBus B cucreMme onpenensoTcs
THTAHTCKHM MO3TOM — CHUCTEMOH YIpaBJIeHHS, COCTOsILe(l
U3 THCAY NPHOOPOB, peJjie H APYTHX 3J1eMEHTOB.

Hy:KHo emie uMeTh B BHAY, UTO BBIpabOTaHHAS 3JEKTPO-
SHeprHus cpasdy ke [OoJKHa ObTh moTpebJeHa — JIOAH, K
COXKaJIeHHIO, ellle He HAy4YWJIUCh 3alacaTb M XPaHHTb 3JeK-
TpHYeCcTBO B GOJBIIHX KosuuyecTBaX. Urto mpousofifer, eciau
0 KakoH-iub6o NpHUHMHe ONHA M3 JIMHHHA 3JeKTponepenay
BHIHIeT u3 crpoda? Ha ToMm ee KOHIe, rlie 3/eKTPOdHEPrHA
norpe6.sercs, Oyner 3adHKCHpPOBaHA ee HeXBaTka, M IO-
Tpeburtenn orkiouarca. OnHAKO reHepaTop, KOTOPHIH 3Ty
3/IeKTPOIHEPTHIO INPOM3BOAUT, CPa3y OCTAHOBUTL Hesb3d,
M 5Ta 3HEpTHs NOHAET B ApPYTHe JHHHH, KOTOPHE Ieperpy-
3ATCS W TOXe OTKJuarcd. Eciam He NPHHATb COOTBETCT-
BylOLIMX Mep, Ipouecc npHoOpeTeT XxapakTep JaBHHEL
Jlnnuu mepemaum OyAyT OTKJIOYATHCS OLHA 3a ApPyroil. dto
u npousouio 9 Hoabpsa 1965 rona B CIIA.

CeBepo-Boctrok CIIA u 1wor Kanmaas o6cayknBaercs
sHeprocuctemoii CANUSE («Kanama — CIITA  BocTOu-
Had»). OOmas ycraHOBJEHHAs MOLIHOCTH 3TOH CHCTEMBI
0K0JI0 48 MUJIJIHOHOB KHJOBATT, 73% KOTOPEIX BhHIpabaThl-
BalOTCSl TEMJIOBBIMH 3JeKTpocTaHiusamy, a 26% — runapo-
snekTpocTaHuusaMu. 1% 37JekTposHepruu BeIpabaTbiBaeTCA
Ha [U3€JIbHBIX, Tra30TYypOUHHBIX H AaTOMHBIX CTaHLHUAX.
DJIeKTPOCTaHLIMH, BXOASAIINE B CHCTEMY, COeAHHEHB! JHHHUA-
MU 3JIeKTpolepefayd, HEKOTOpble H3 KOTOpHIX paboTaioT
Ha HanpsxeHuW 345 TEHICAY BOJBT, OCTAJbHBIE MOLIHBIE Jil-
HUH — Ha HanpsikeHud 230 u 115 TriCSIY BOJIBT.

B ToT Beuep HHUTO He mpeABemiano kKaractpogw. Cu-
creMa paboraja HOpMaJbHO, O0IIast HArpy3ka CocTaBJs/a
43,6 MuUAMHOHA KMJIOBATT, UTO OBLJIO BIOJHE HOMYCTHMO.
B 17 yacos 16 muuyr unxkenep I'9C Huarapckoro kacka-
[la 3aMeTWJl Ha IIHTe YIpaBJEeHHS CUrHAJ 00 OTKJIOYeHHH
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OJHO# U3 NATH OTXOLAIMHMX B cToporHy KaHansl junH# 2/ex-
Tponepelfaun. (Kak Bmocsnencrsuu ObIJIO BHISICHEHO, OTKJIO-
YeHHe IPOU3OIILTO H3-3a HEBEPHOro cpabaThIBAHHS OJLHOrO
(!) pese B cucTeMe 3alUTH 3TOH ajnekTpocTanuuu). Temepb
BCA MOIIHOCTb CTAaHIHH INpPHLIJAach Ha OCTaJbHbie YeThIpe
JIMHHM, KOTOpble He BBIAEPXKAJH Neperpy3kd H cpasy xe
OBIIM OTKJIIOUEHBl CBOEH 3aIUHTHOH aBTOMATHKOM.

Hanbrelime co6bITHS pa3BUBaJuCh OYeHb ObIcTpo. Bes
MOIIHOCTb THAPO3JEKTPOCTaHIUHN — OKOJo 1,2 MHJJIHOHA
KHJIOBATT — BJIMJIACh B JHHHI0 nepenaun Hwuarapa — Hbolo-
Vopxk. ITeperpyska okasasach pokoBo#. B 17 wacoB 21 wmu-
HyTy morac Bocron, cucrema Hrio-Mlopka ormenunace ot
cucrtembl HoBo#t Aursmuu. B 17 yacoB 23 MHHYTH OTKJIOUH-
aace cucrema llentrpanpHoro I'ynzona. B 17 yacos 24 Mm-
HYTH OTHAeJauaach cucrema Jlour-AfiyieHna, OTKJIOUHIICH
LUKJIOTIHUECKHH 5Hepro6/jOoK MOIMHOCTbIO 1 MHJIHOH KHJIO-
BaTT (Torfa sTo OBLT ONHH H3 TPeX CaMBIX KPYNHBIX arpe-
ratoB B CIIIA). Hakonen, B 17 wacoe 28 wmuHyT mnorac
Hero-Vlopk. 8 mraroB ocranuck 6e3 3/71eKTPOIHEPTHH.

IlpuuuHBl aBapuu pacCMAaTpPUBA/IHCh CIENHAJIbHOM KO-
muccueil. B BeIBogax xomuccuu OBIIO CKa3aHO MHOTO ropb-
KHX CJIOB O Pa3/IHYHBIX HEJOCTAaTKaX B YCTPOHCTBe 3Hepro-
CHCTEMH, B ee sKcmiyatauuu. Ho Bce 3TO OBLIO, Tak cKa-
3aTh, Pa3MaxuBaHHe KyJaKaMu INoOcCJae LPaku. A MOXHO JH
6bl10 10 aBapuUW HAa OCHOBAHHMH KaKHX-JH60 HHTYHTHBHBIX
coobparkeHu#, 6e3 MPUMEHEHHS CIIENHMANbHBIX METOLOB HC-
ClNefoBaHAsA PabOTOCHOCOGHOCTH CHCTEMBI NPUHATL MeEpD,
KOTOphle Obl He HONYCTHJIH NOLOOHYIO aBapuio?

Her, sT70 mpakTHueckn GBLJIO HEBO3MOKHO.

MoXKHO yTBEpKIaTh, YTO C TOUKH 3PEHHsT KAHOHOB KJjac-
cuueckoil anekrpoanepreruxyu cucrema CANUSE cnpoekrn-
poBaHa NpaKTHYeCKH 0e3ynpeyHo, H 3TO OBLIO JOKAa3aHO ee
MHorosieTHelt Ge3aBapuiinoli paborofi. C TexHuueckoil cro-
POHBI, ¢ TOUKHM 3PEeHHSI Tak HAa3bIBaeMOro «3IpaBOro CMbIC-
Jaa» 3fech a5 obecnedeHuss paboTh OLIJIO CHeNaHO BCe.

HMraxk, /mi0an co3fand HACTOJBKO CJOXKHBIE TEXHUUECKHE
CHCTEMBl, UTO ECTECTBEHHHE, YHCTO HHTYUTHBHblE B (O0JIb-
IIMHCTBE METO[Bl NPEIOTBPAllleHHsl aBapuil CTalu HENpH-
TONHBIMH. ¥YxKe Heslb3sl 3apaHee yKasaTb, KaKHe 3JeMeHTH
CHCTEMBbl HYKHO YCHJIHTb, KAKYI0 €€ YacTh pPasrpy3uThb.

A MOXHO MOHTH W APYruUM myTeM — He 6OpPOThCS C aBa-
pUsMH, a NpeAycMOTpeTb HX. M CTpPOdTH CHCTEMBI TaKHM
ob6pasom, uToGbl aBapuu He NPHOOGpPeSH KaTacTPOohHUECKHX
MaciTabos.
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Becnoit 1978 ronma npousoutno UIT B omnoit u3 uacreit
EnnHofi sHepreTHueckoil CHCTEMBI €BPONEHCKOH dacTH
CCCP: BHe3amHO OTKJIOUHJIACh JHHHS 3JEKTpONepesaut
HampsixKeHHeM 500 TwICAY BOJIBT, HHUTAlOIAs 3JEKTPHYECT-
BoM KasaHb. 3aTeM Tax:Ke BHe3alHO OTKJIIOUHJIACh BTOpasd
BLICOKOBOJIbTHASI JIHHHS. 3a KOPOTKOE BpeMs Ha TeppHTO-
puu Tarapuu BBIIAH H3 CTPOS €lIEe HECKOJbKO JHHHH
3JIeKTponepesiauy BBICOKOrO HaNpskKeHHs (OueHb MOXO3Ke Ha
10, yro npousomio B CIIIA). BriexaBuine Ha Tpacchl aBa-
puiiHble KOMaH[Ibl 00HApYXKHJIH 00OpBaHHblE NPOBOJLA, IO-
BpexJieHHble H30/5TOpH. HecmoTps Ha oueHb HebJaronpu-
ATHBIE TOTOJHBIE YCJOBHS — IyCTOH TyMaH, Mopocb, Oes-
AOpOXKbe HM3-32 paCHyTHLbI, JENOX0J M NOJ0BOAbe Ha
peKax,— MOBpexIeHHs] Oblid OBICTPO YCTpaHEHHl H OKasa-
JIACh COBCEM He TparuueCKHMH.

Oruero ke npousonwio UIT? OkasbiBaercs, MOIIHbIE IbI-
JeBble OypH B 3aKaCHHH NPHBEJH K IEPEHOCY W BbINALEHHUIO
B Tarapum 6O0JBIIOr0 KOJHUECTBA NOPOIIKOOOGPA3HOrO Be-
miecTBa. Ellle B KOHIIE MapTa MHUJOTH CaMOJIETOB — pasBe/l-
YHKOB IHOTOABI — 3aMETHJIM: CTeKJa CaMOJIeTOB IOKpHIBa-
JIUCb HAaJIeTOM CEeporo I[(BeTa, YTO HPHBOAHMJO Jaxe K
3aTPyAHEHHAM IpH nocajgke. Takue e CHrHadbl 06 yXyA-
LUIEHUH BHAHMMOCTH MNOCTyHAJH u OT modepos. [Topoiixom
(uM okaszamach 3aHeceHHAsl M3JlajeKa NbLIb) OGBIIM MOKPLI-
TBl U THPJISHIB H30JSTOPOB BBICOKOBOJIBTHBIX JIHHHH.

[TpoBeneHHEI!l XUMHUECKH]I aHA/IW3 IIOKa3aj HaJHuHe B
HEeU3BECTHOM BeIlecTBe OOJbIIOrO KOJIHUECTBA PacTBOPH-
MBHX cogeii. Cjofl mopomka npu GOJbIIOH BJIAXKHOCTH H
HHTEHCHBHOM TyMaHe CTAHOBHTCS TOKoNpoBozsuiuM. M3-3a
HapyLIeHHs] U30JISILHH W Hayaju BO3HHKATh aBapuH, OOpH-
BaTbCA W MajflaTh HA 3EMJIO NPOBOJA.

HecmoTps Ha kpaliHe CJOKHOe INOJIOXKEHHe, B TrOpOAax
i pafioHaX, THe NPOKHUBAIT MHJIJHOHBI YEJOBEK, HPOJLOJI-
)Kanm paboraTh BCe BaxkHeHllne o6DbeKkTH xuszneobecreue-
HUS, OPENIPUATHS NHINEBOH NPOMBIUIIEHHOCTH, TPAHCIOPT.
JKurtenu npakTHUECKH He OILyIaad HepeGoeB C 3JeKTPo-
sHepruell B ObITYy. DTOT pafioH obcayxuBaercs EauHoil
sHeprernueckoii cucremoir (EDC) empomeficko#t uacTn
CCCP, kotopast paccunTaHa Ha BO3MOMKHbie aBapuu B OT-
neslbHEIX ee ydacTkax. IlosTomy-to B Tarapuu He mpouso-
110 HUYero mogo6HOro «xaracrpode Beka». Exunas suep-
retuueckas cucrema espomneiickoit wactu CCCP cmpoextu-
poBaHa C y4yeTOM IOCJEAHHX IOCTHKEHHI TEOpHH HaldexK-
HOCTH.



Terpapbp 3

HA NOACTYNAX
K HOBOW HAYKE

..Tie Ha nosepxHOoCTH mpO-
HCXOIHT Hrpa cJjayuyasi, Tam
caMa 3Ta CJIyuaifHOCTb Beer-
Ia OKasblBaeTcsl MOJYHHEHHOH
BHYTPEHHHM, CKPHITHIM 3aKO-
HaM. Bce peno JHmb B TOM,
4TOGB OTKPHITh 3TH 3aKOHHI,

D, Heeave

TexHHKa ycJOXKHUIACh, M 4Ye-
JIOBEK TMOHSJI: 4TOOB! €ro TBO-
peHusi GBI HaIeXKHBIMH, Ma-
J0  OOBIYHBIX  MHXKEHepHBIX
pacueroB. Emy crano scHo,
4TO UeJb Tenepb  COCTOHT
B MpeicKazaHuu Oymyllero,
yrajiblBaHHU «cayuaiiHoro». B
cepeliUHe HAlIEro Beka Npo-
H30LLIO BOCCOEJMHEHHE B Ol-
HOl Hayke U abCTPaKTHHIX
METOOB MaTeMaTHKH, H HH-
JKEHEPHBIX METOJIOB TEXHHKH,
HYKJalolieHcss B MNOBLILIEHUH
HaJgeXHOCTH CHCTEM H H3Je-
apit. Beipocuras u¥3  anuHo-
ro moGonbiTcTBa J00HTENEH
a3apTHHIX HCpP TEOpHS BEPO-
aTHocTel crana QyHIaMeH-
TOM HaykH O HaJeXKHOCTH —
MOILHOTO OpYXKHS, MO3BOJHB-
mero  4YenoBeKy  usbexarb
MHOTHX  Cepbe3HbHX  KaTa-

cTpod.



INMpuuyabl M 3aKOHbI MrpanbHbIX KOCTeMH

JIn6o mup ssaserca orpom-
HBIM XaocoMm, Ju60 B HeM nap-
CTBYIOT MNOPSIIOK H 32KOHO-
MepHOCTb.

Mapx Aspeaud. Pasmbiie-
HHs

Hekoroprle HCTOpUKH HAayKH CUMTAIOT, YTO NPENCTaB-
JieHHe O BeposiTHOCTH BBes ellle yueHuk Cokpara [lnaron.
HeitctBurenbho, B «Tumee» [lnartoHa ecTb oaHa TyMaHHas
(pasa, KOTOPYIO NPH KeJAaHHH MOKHO HCTOJKOBATH JIOOBIM
o6pa3oM, B TOM YHCJE H B IOJb3y BBeLeHHs MOHSTHS Be-
POSITHOCTH:

«Kak BO3HHKHOBEHHe OTHOCHTCSl K OLITHIO, TAK Pa3MBIII-
JICHHE OTHOCHTCSl K HCTHHES...

Kak 651 Tam HH OBLIO, SICHO, UYTO HNpPEBHHE HE TOJBHKO
3HaJHU O CaydafiHbIX SIBJIEHHSIX, HO U BBIBOIXHJIH H3 HHX He-
KOoTopble 3akoHOMepHoOcTH. B 3namenutoit mosme «O mpH-
pone Bellefi» JIykpeunit Kap nuuier:

IlepBoHauana Bemlell, pa3yMeeTcsi, BOBCE HEBOJbHO

Bce ocTpOyMHO B TakOM pa3MeCTHJHCS CTPOHHOM mOpsiiKe
W o nBHKeHbSIX CBOHX He YCJOBHJHCbH paHblile, KOHEUHO,
Ho, MHOroKpaTHO CBOM NOJIOXEHHS B MHpPE MeHss,

OT GeCKOHEUHBIX BPEMEH MOCTOSIHHEIM TOJIYKaM MOJBEPrasich,
Bcesikue BHAB MPOHAS COYeTaHHH M PasHBIX [BHKEHHH,

B pacnosoxeHbst OHH, HaKOHell, NONMaJaloT, U3 KOUX

Bcs coBOoKynHOCTD Belell noJyynJach B TelepIlHeM BHIAE
Y, npuBeienHas pa3 B COCTOSIHHE HYXKHbBIX IBHIKEHHUIH,
MHoro GecynCIeHHBIX JIeT COXPaHseTcs Tak U NPH 3TOM
Henaer To, 4TO BCerfia OGHOBMSIETCS JKagHOE MODE...

Myznpeunt BHIesH, YTO KaXKyLIUiics Xaoc JIEXXHT B OCHO-
Be IpaBONOpsiiKAa peajbHOTO0 MHpA, €ro TOYHBIX 3aKOo-
HOB.

Yxe B [IpeBuem Kurae u [peBHem Pume 3nanu o ToMm,
CKOJIbKO TIPOAYKTOB HYXKHO 3aBO3UTb €KEJHEBHO B KpYyII-
HBI# TOPOA, CKOJIBKO TaM IIOHALOOMUTCS OLeXKIbl K OCEHH.
3lech NPaKTHYeCKH HCHOJb30BaJHCh HEKOTOpbIe, ellle He-
U3BEeCTHbIE, elle HecHOPMYJIHPOBAHHBIE 3aKOHBI TEOPHH Be-
posiTHOCTeH.

..BaxkHO pasryjuBaJH IO CBsLIEHHOMY cajay AnoJjsioHa
MyIpele ¢uaocods, co3iaBasf (PyHIAaMEHT MHOXKeCTBA Ha-
YK B B TOM UHCJe HAayKH, PONUBIIeHcs JHIIb CIYyCTS JBe
TBICAYH JIET,— TeOPHH HagexkHocTH. Ho Oblinm Jioau, co-
BCeM JajieKHe OT HAy4yHHIX YCTPeMJIeHHH, KOTOpHe, Kak HH
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CTPaHHO, TOXe HEeBOJNbHO COAEHCTBOBAJHM Iporpeccy 3Toi
HayKd OyIyllero.

MoxHo BoOGpasuThb ceGe, Kak rae-To B MYMHOM MOPTO-
BOoM Kabauke [lpeBHeil I'pertun mim B pockoiuiHoM gome 60-
raToro Kymnma cajiaTcs 3a CTOJ HeCKOJbKO HrpokoB. Heps-
HOCTb PYK M OJiecK TIyia3 BBbILAIOT BOJHEHHe, BLI3BAHHBIE
pacrnosnoxenneM OpocaeMbIX Ha CTOJ Kocreil... AsapTHble
HIpbl — OHY YeJiOBeYecTBa, CHYTHHK MOPOKa, U CaMH — IO-
POK, NPHHOCHBIIHE IIaJbHOE cYacTbe, OOJNb H CTpajaHue,
YHOCHJIM 3A0POBbe, 6OraTCTBO M JaiKe XKH3HH.

Ho npunocunn ouu ¢ coboil u Hekorophiil omelT. «Kak
Opocath KOCTH, YTOGH BBHIMTPHIBATHP?» — BOT BOIPOC, BOJ-
HOBaBLIKH B pPaBHOU cTemeHHW W GelHOro pui6aka, W IpecH-
LIEHHOro naTpuuusa. [ mpuayMbIBanuch «6eCnpOUTpLILIHbBIEY
CHCTEMbl H OCTaBJISJIUCh C PAa304aPOBAHUEM...

OTHOCHTENbHO «GeClpOUTPLILIHBIX» CHCTEM CYIIECTBYET
axe CpeJHeBeKOBHIH aHEKJOT, NPHBeNeHHbIH (paHLy3CKHM
mateMaTukoMm JKosepom DBeprpanom B ero kuure «Mcumc-
JIeHHe BEPOSITHOCTH .

«Opnnaxnabl B Heanose npemomo6ueiit [amuanu ysupmedn
yejoBeKa M3 basmjukartbl, KOTOpPHIf, BCTPSIXUBas TPH HI-
pajbHBIe KOCTH B ualle, nepiKaJj HapH, YTO BHIOPOCHUT TPHU
mecTepkd. W neficTBHTENbHO, OH HEMEIJIEHHO MOJNYUHJ TPH
wecrepku. Be ckaxeTe, Takas ynada Bo3moxHa. OgHako
uesIoBeKy H3 bBasusukarel 3TO ynajoch W BO BTODOHl pas, H
napu mosTopusaocb. OH KiasJ KOCTH Haszaj B YallKy TpH,
YeThIpE, NATh Pa3, M Kax/BH pa3 BhIGpaceBajg TPH LIecTep-
k. «KpoBb Bakxa! — Bckpuuas npenono6usiii— Koctu Ha-
JINTHI CBUHIOM». Tak oHO H 6bl10. Ho nouemy mpenono6Hblf
BOCIOJIb30BAJICS HEUECTUBLIM BHIpaXKeHHeM?».

AsapTHEIE HIPBl — CHYTHHK UYeJOBEKA Ha IIPOTSXKEHHH
Bcedl ero ucropuu. EcTh ykasauusi Ha TO, YTO W erHNTSHE,
¥ MHAYCHI, H APEBHHE IPEeKH C PaBHLIM OXHIAHHEM H BOJI-
HeHHeM BCMaTPHBAJIHCH THICSYM JIeT Ha3al B 3HAKH HTpaJb-
HBIX KOCTeHl,

Ipexn yka3bBaicT Ha KOHKPETHOro H306peraTess —
[Tanamesna. Bpsanx nu! B neckax Erunra, B KaMeHHBIX Xpa-
Max Ma#sg apXeoJOrH HaXOLAT WrpajbHblE KOCTH pa3HOil
¢$hopMHL — YeTblpex-, WIECTH-, ABEHANUIaTH-, JABaJALATHIPaH-
HBIE...

Puuckue JeruoHepsl Hrpajsi KOCTSAMH KOJEHHOH dalley-
KM OBIB!, KOTOPble HA3bIBAJNUCH «TAJYC», HIH «TAKCHIIYC»,
¥ 3aHMCTBOBAJIM OHM 3Ty HTPY y IPEBHHX I'DEKOB, Ha3bIBaB-
IKUX ee acTporosoc. A MOXKeT OBbITb, JIETHOHEPHl CaAMH B
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OBJIBHBIX NOXOJAaX NPHAYMasaH ee W, CKpallluBas ONHMHOYe-
CTBO, KHJAAJH KOCTH B TIIETHON HAaJexkJe, 4TO BhIMafeT
«Benepa» — xorza kaxnas KOCTb JIOXKHJACh CBOeH ocoboh
onpeje/ieHHOR CTOPOHOH...

Ipyrue, coBceM Apyrue KocTH ObLIM Y GOraThix pUMJSH,
KPaCHOTO JAepeBa WJIH AOPOTHX KaMHeH, H Ha3bIBaJHCb OHH
no-gpyromMy — «rteccepas. Ho Tem ke, HeBelOMbIM ellle TO-
Ka HHKOMY 3aKOHaM NOAYHMHAJNHCL M 3TH NpaBHJbHBIE KY-
6uKH.

KocTu mpuIIu ¢ 4e/oBEKOM M B CpefHeBeKOBbe. B Koc-
TH Hrpaju HAajke MOHAaXH, y HHX Hrpa, ropopsT, lljia Ha
«jpobpojerenny — BEIUTPABLUIMH  00si3aH  OBL1 HACTaBHTh
IpoUTpaBllero Ha MyTb HCTHHHBIA B OTHOWIEHHH TOH H0OpoO-
JeTeny, Koropas 6bljla TeM NPOUrpaHa.

TonxocrsiM uUrpel B KocTH 00y4asM B CHEUHaJbHBIX IIKO-
Jlax — CBO€0Opa3HbIX <«IPEIIIeCTBEHHHIAX» COBPEMEHHBIX
MaTeMaTHYeCKHX IIKOJ, Te H3y4aeTcsl Teopus BeposATHOC-
Tefi. KagkuMm 3aBHCHMOCTSM HONYHMHSETCSl BhIMAJeHHe KOC-
Teil? Kaxne uum¢ppbnl OyniyT Ha BepxHeil cTopoHe KYyOHKOB,
Korza OHHM, yYMEepHB CBOH HepOBHHIN Oer, pacnpenensarcs
Ha croJe, OpolleHHBle Apoxallefi pykoil urpoxa? Bupumo,
IpelCKa3aHHuI0 3TOro U o00ydaj#d B CTAapHUHHBIX IIKOJAX
a3apTHBIX HTD, W HaBepHfAKa TaMOIUHHe «npodeccopar nas-
HO MOJMETH/H HEKOTOpble 3aKOHOMEDHOCTH.

OHu He MOrJiM He 3aMEeTUTh, HANIPUMED, UTO KaxKas CTO-
pOHA HTpasbHBIX KOCTeH «paBHompaBHa». W xora mpm 6po-
CaHHH KocTefl B IOJIHOHl Mepe TOCHOACTBYeT cJaydyal, IpH
JOCTAaTOYHO OOJIBLIOM KOJHYecTBe OpPOCKOB KaxAas TIpaHb
BHIIIafaeT NPHMEPHO PaBHOE YHCJIO pas.

ATo OUYIAJOCh WHTYHTHBHO, ¥ JHWb SIk06 BepHy.an,
OJMH W3 TNepBBIX INpeAcTaBUTesNell 3HamMeHHTOH wIBelmap-
CKOHl Hay4yHO! AMHACTHY, NPHAAJ HEACHBIM JOTafKaM CHIY
MaTeMaTHUeCKOro 3HaKOHA — «3aKoHa OOJBLINX  YHCesT»
(ouenp 6mn3ko x stomMy moxaxoxuau u Tanuned, n Ilac-
Kanb). Bor Kakyio MBIC/Ib BhIpasus OH B Kaure «MCcKyccTBO
Iorafiok», Buimenmei B 1713 ropy: «Ilo mepe yBenudenus
yuc/da ONBITOB 4acroTa COOLITHA cOaMKaercs CO 3HAYEHH-
eM BepOSITHOCTH, TO eCTb CO «CTelEeHbI0 YBEpEHHOCTH B pe-
3yJbTaTe>.

Uem Oosbliee 4HCIO pa3 MeTasbIUUMKH KOCTeH, Heyro-
MOHHBIe H a3apTHBHIE, BHIODOCST KOCTH, TeM YOpsiMeil paeT
ce6s1 3HaTb PABHONPABHOCTb IpaHeli; U «[ABOIKA», U «OATEp-
Ka», 0 «UlecTepKa» BHINALYT NPHMEPHO paBHOe YMCJIO pas,
npyyYeM «4acToTa» HX BbllafeHus OyLeT paBHa OLHOH miec-
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Tofi. ITpu 6 Teicsiuax 6pocKoB J106as rpaHb LOMKHA Gbiia Gbl
BBIACTb okoM0 1000 pas, u «4acroTa» ee BHNANeHH: Obl-
Jqa 661 mpumepHo 1000/6000 = !/s. C yBenuyeHHeM uYHCHIa
OpOCKOB  [efiCTBHTe/NbHASI «4acTOTa» BbINAfeHHs JI000#
rPaHH Bce TouHee NpubauKajach Obl K 3HauUeHHIO !/g, K
«3HAYEHHIO BEPOSTHOCTHY.

Ho uro takoe BepositHocTb? He m3yuasnu 3T0 moHATHE B
UIKOJIaX a3sapTHBIX WUrP, He 3HAJM O HeM M Oe3BeCTHBIE HI-
poku! Uro6ul mpuiiTd K HCTOKaM, BepHeMCs Hasaj M TOMbI-
TaeMCsl BBHIICHHTb, KTO HepBHIM NPHO/IH3MJICA K 3TOMY IMO-
HATHIO, UTO B Hero BKJajibiBaj. BepHemcs omare K lanu-
qeo Tanunero.

OpnHaxabpl K HEMY 3alllesl IPUSATENb, JIOOHTENb NOUTPaTh
B KOCTH.

— Ilouemy,— cnpocusi oH,— Hrpasi TpeMsi KOCTIMH, MHE
yAaeTcd B CyMMe uyalle HOJYYHTb JECATKY, 4eM JAeBATKY?
Benp Bce un¢pbl paBHONmpaBHH, a AeBATKA H JAeCATKa MO-
ryt ObiTb HaOpaHbl OJMHAKOBHIM YHCJIOM  CHOCOGOB —
LIeCThIO?

Pasmplnienust [annies npuBenn K CO3LaHHIO BakHell-
Llero HHCTPYMEHTA pacueToB BepOsITHOCTEelH — KOMOHHATO-
puge. T'anuiell [oxkasas, 4TO BaXKHO He TO, CKOJIbKHMH CIIO-
cobamu Habupaiorcss uncaa 9 u 10, a To, CKONBKO BapHaH-
TOB BbiMajeHust Kocrefl mpuBogsaT kK cymmam 9 m 10. Oxka-
3aJ10Cb, YTO [AecATKa MOXeT ObIThb INOoJyuYeHa [ABaJiLaThio
CeMblo croco6aMH, a AeBsITKAa — ABaAnaThio nAtbio. Cjeno-
BaTeJIbHO, BePOSTHOCTH HOSIBJEHHs] Ha KocTaAx cymm 10 u 9
OTHOCATCA Kak 27 : 25.

Teopus BeposiTHOCTell U3 cBoeil Ko/bIGesNH MojgaBasa Co-
BeTHl. Ho xomy — urpoxam! T'oBopsit, co Bpemen Ianimien
HIPOKHM B KOCTH yallle CTaBHJH Ha HecATKy. VI oHa B moJ-
HOM COOTBETCTBHM C 3aKOHAMH IPHPOJH BHIUTPBIBAJA.

Mecay, u3 »wu3Hu bnesa MNMackans

Hccnenosarens xusuu u Tpynos Ilackans, KpynHsli
BeHrepckuil marematuk Ausbopen Penbn B kumre «Ilucbma
O BepPOATHOCTH» IPHUBOJUT MHTEPECHYI0 HCTOPHYECKYIO
PEKOHCTPYKIMIO Ipoliecca CO3LaHHA TeOPHH BeposATHO-
cred.

Bies Ilackanb, ponuBumuiica B ropoike Kiaepmon-®ep-
paHe B 1623 rozmy, cTob paHO NMpPOSIBHJ CBOH MareMaTHye-
CKHi TasaHT, yTo 06 3TOM [03XKe CTaJH PacCKasbiBaTh yiKe
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COBCeM MaJlonpaBjionofobHble HcTOpHH. BO BeAxom cayudae
OCTpHIl yM MaJibuHKa W OOILeHHEe ero B paHHeM MAeTCTBE C
JIPY3bsIMH OTIA — 3HAMEHHTBIMH YUEHBIMH TOrO BpEMeHH
Po6Gepom, Kapkasu, MepceHHOM NpHHeC]H HeoObluaiHbIE
HJIO/IBL.

310 6Bl cuacTauBbiil Bek. [Ipoumecc HayyHOro mosHaHus
nobegus. Packpenomanuce yMbl, POKIas HOBbIe BOIPOCH!
K npupone. Kakme THIbB 32KOHOB eli CBOHCTBEHHBI?

Mectuannarn ger Ilackanb yxKe BBIIYCTHI CJIOKHYIO
HAyUYHYI0 KHHTY O KOHHYECKHX CeUeHHMAX, Tle J0Kas3aJ BeChb-
Ma BaxHyio TeopeMmy reoMmerpun. Oten, GosiBmimiica upes-
MEPHOro YMCTBEHHOTO HCTOLIEHHSI MaJsbyHKa, OJHO BpeMs
OTHHMaJ y Hero KHHTH H INPOCHJ Ipy3eH He pacTpaBJdAThb
CTpacTh ChHIHA Hay4YHBIMH pasroBopaMu. Kak BBISICHHJIOCH
N03Xe, y OTa Oblid cepbe3Hble OCHOBAHMS — CTOJb HHTEH-
CHBHHle HayuHble 3aHATHS Ilackans BbI3BaJM ero mpexne-
BpeMeHHYI0 YCTaJOCTh, €ro CHJbl paHbllie BpeMeHH HCTO-
HIMJHCh, CAM OH CTaJ CKJIOHEH K HIOXOHAPHH, W ONHAaXKJHI,
yynoM H36exkaB cMepTH, OH 3a6pOCHs HayuyHBIH TPYA U HO-
CBATUJ cebs PeJIUrHH.

Orto npousonuio B HOub Ha 23 Hoa6ps 1654 roma. Eit
OpeIIIecTBOBANIN HECKOJbKO [HeH CHJIBHOTO [YLIEBHOTO
BosiHeHHusi [lackansi. 3anmucKy, OCTaBJIEHHBIE TOH HOUBIO B MO-
pBIBE PEJIHTHO3HOrO 5KCTa3a, 3HAMEHYIOT HOBHIH IepHOJ ero
JKH3HH, MaJjo3h(heKTHBHBI B HayyHoM oTHouenud. Ilac-
KaJib C PeJIUTHO3HBIMH «3aIMCKaMH» TOH HOYM — 3TO COBCEM
uno# ITackanb, He TOT, uTO ObLI paHee.

[Tpoheccop PeHbu JenaeT H3 3TOro 3aK/IOUeHHE, UTO
HOHSTHE O TEOPHH BepOoATHOCTH OblNo paspaboraHo Ilacka-
JeM 1o 23 Hos6ps 1654 roma. Econ ke yuecTs, uTo mocaen-
Hee mucbMo [Jackana k Pepma OBJIO HAaTHPOBAHO BCEro
MecslleM paHee H He COAePKaJso TOYHOIO ONpefeleHHs, TO
Anbdpen Penbn Mor crenaTh ellle OQHO NPENNOJOXKEHHE:
CO3llaHHe TeOpHH BeposiTHocTell motpeGoBano y Ilackans
Mecsu BpeMeHH. VIMeHHO B 3TOT HepHOA ObIIH CO3[aHBI BO-
obpaxaeMble nucbMa [lackass, Bomenmue B KHUTY PeHbu
«[Tucema o BeposiTHOCTHY.

Kak ormeuaror OGuorpadns, B 1652—1654 romax Ilac-
Ka/jb BeJ BecbMa paccesiHHBIH o6pa3s xusuu. B 1653 rony
CO CBOHMH 3HATHBIMH APY3bsIMH — JlamMbenoM MuroHOM,
repuoroM PoanHckuM u kaBaJjepom ae Mepe ITackanp co-
Bepiius myremectBie B Ilyary. UroObl ckoporaTh Bpems,
IpUSITENIH YaCTeHbKO OOpallajuCh K HTPAJbHBIM KOCTAM.
M onpnaxnel kaBajep e Mepe 3aman ApysbsiM JiBa BOIpPO-
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ca o6 urpe B KocTH, KoTophle norpe6oBann ot [lackans
pasMbllllIeHH.

Bonpocel, koTopble IOCTaBHJ HrPOK B KOCTH KaBaJjep
ne Mepe, 6b1H Takue.

Cxonbko pas uamo GpocaTh ABe UrpajbHble KOCTH, 4TO-
OBl BEDOATHOCTb XOTs Obl OJHAXKABl BEIODOCHTD ABe LIECTep-
KA Onbijia 6oJblile MOJIOBHHBI?

ITycTp nBa Wrpoka MrpaioT B a3apTHYIO HIPY; B KaxKaof
NapTUH LIAHCH HA BBIMIPHIII Y HHX OJAMHAKOBH;, B HauaJje
HIPHl CTABKM OJHHAKOBBI; CTABKY BBIUTPLHIBAeT TOT, KTO Iep-
BLIM HabepeT k& Beiurpanueix napruii. Kak caemyer pas-
HAEeNUTb CTABKYy, €C/H MO KaKOH-TO HNpHYHHE Hrpa npepBaHa
B TOT MOMEHT, KOrZa OAMH HIPOK BBIMIDa] m naprTui, a
Ipyro#l — n nmapTuii?

Bompocsl ge Mepe Hacrosbko 3aumHTepecoBasu [lacka-
Jis1, 4TO OH Hanucas 29 uions 1654 roma (Ha 3TOT pas nefi-
CTBHTE/IbHOE) NHCbMO CBOEMY APYry, 3HaMEHHTOMY MarTe-
Matrky Qepma:

«Jloporoit r-u ®epmal MHoil OBJafes 0 HeTepleHHe, H
XOT4 § ellle HAX0XKYyCh B MOCTEJNH, MHE TPYILHO YAepxaTbCs
OT TOro, 4TobBl B3ATh Mepo W coob6uMTL Bam, uTo Buepa
Beuepom r-H Kapkasu nepefasn mMHe Bamie mucbMo o cmpa-
BeJJINBOM pasleljie CTaBKH, KOTOPOe MNDUBEJIO MEHS B He-
omucyemelfi Bocropr. He crany pacTAruBaTh BCTYIVIEHHS U
CKaxy cpasy: Bel BnosHe NpaBHJbHO peMIHJIM 3afady o
KOCTIX M 3ajady O CIpaBelJHBOM pasfene craBku. Ilas
MeHsl 3TO 6oJibllasi PamoCTb, HOCKOJbKY Telepb, KOrLa Ml
HOJIYUHJIH CTOJIb M3YMHTEJBHO COBNAJAIOIIHH pe3yJbTar, q
6oJibllie He COMHEBAaOCh B COGCTBEHHOH NpaBoTe.

Meron, koTopeiM Bel pemusn npoGiemy pasjieneHus,
BOCXHTHJI MeHs ellle 0oJiblle, yeM pellleHHe 3a4auu o6 urpe
B Koctd. MHorue, n cpen# HHX caMm Kasasjep xe Mepe u
r-u PobepBanp, ynauno OTBEeTHJIM Ha NOCJAENHHE 3aqaHHBII
Bonpoc. Ho ne Mepe He cMOr npaBHUJIBHO PELIMTH 3afayy
0 pasjeJe CTaBKH, OH JaXKe He CMOT HOACTYNHTLCS K 3TOMY
BONPCCY, TAaK 4TO O CHX NOp f OBLT eNMHCTBEHHBIM, KTO
3HaJ NPaBHJbHOE COOTHOLIEHHe pasjesa.

Bam wmeron BrnoJiHe Hafe:KeH; B CBOe BpeMs, KOria s
CcaM HauyaJ pasMBILIATH HAaA YKa3aHHBIM BONPOCOM, f TO-
Ke e nogo6HbIM nyTeM. ORHAKO NOACUET Pa3JIHYHBLIX
BCTPEUAIOMMXCA KOMOMHALKE yTOMHTE/eH, U 103TOMY MO3]i-
Hee MHe YAaJoch HaWTH Apyroil, 6oJsee MPOCTOH M H3AUI-
HBIfi MeToA, 0 KOTOpOM MHe W Xoresnock Ol Bam paccka-
3aTh. §1 u BHPeldb XOTeJ Ol IO Mepe BO3MOXKHOCTH Je/IHTbCS
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¢ Bamu cBouMu wmbicnsiMH. $I Gosiee He COMHEBAOCh B
NPaBHJBHOCTH MOJYYEHHOTO MHOH pe3ysnbTara, Tak Kak OH
VAYMBHTENbHBIM 00pasoM CoBHajaeT C HalieHHBIM Bawmiu.
Kak s Buiy, ucrtuHa onua: u B Tynyse, u B Ilapuke».

B mpouecce mocnenywolnefl nepenucku pojanIach TEOPHS
BepoaATHocTe#l. OXHAKO yBJIeUeHHHIH pellleHWeM 3aJad Hr-
pajibHbIX Kocrell, [lackanmb «3a0BLI» HaTh CHCTEMaTHUYeCKOe
H3JI0KeHNe pa3paloTaHHOH UM TEOpHH, YTO 3aCTaBHJIO
Penbu «poMblcauTb» ueThipe nmucbMa Ilackana Kk @epma u
caMoMy H3JI0XKHUTb «mepom Ilackans», uro BkaaaeiBas Ilac-
KaJib B MOHSATHE BEPOSTHOCTH.

OnuH u3 Ba)KHBIX (DUIOCO(PCKHX BONPOCOB, BO3HHKAIO-
KX B 3TO# CBsA3HM, TAKOH: HAa KAaKUX TO3HLUUAX CTOsI
ITackanb, TOBOpPSI, YTO BEPOSITHOCTb — 3TO Mepa Halllel yBe-
penHoctu? CumTaJ JId OH BEPOSTHOCTb CyOBEKTHBHOH OLEH-
KOl TICHXOJIOTHYeCKOro COCTOSIHHSI HabJiojgaomero cy6mb-
eKTa’?

Her, e 6bu1o 3Toro! Ilackanb, KaK ¥ MHOTHE yueHbie
OPOLIIBIX BEKOB, CTPAaHHBIM 00Pa3oM YCHeIIHO cOYeTas pe-
JIUTHO3HYI0 HCTOBOCTb C BIIOJIHE MaTepHa/IHCTHUECKUM MH-
pOBO33peHHeM, KOrma [ejo Kacajoch Haykd. OH TBepao
HacTaWBaJ Ha TOM, YTO BEPOATHOCTb €CTb 0ObEeKTHBHAs Xa-
PaKTepUCTHKaA COOBITHI, HU B Koel Mepe He 3aBHCsILAs OT
HabJromaTess.

B sBmimbinuienHoM auagnore [lackans ¢ Mutonom Penbn
OPHUBOIUT HHTEPECHBIH NpHMep, Kacalolluiics BepOSTHOCTH
KopabJieKpylieHni:

«§l capimajg, B AHrMH TOProBHB CTpeMATCS oOeaoma-
CHTb ceGsi OT IOTepH TPy30B, OTNPaBJEHHBLIX Ha KopabJe,
3apaHee BHILJIAUHBAas HEKOTOPYIO CYMMY OOILeCTBY, KOTOPOE
CHelnaNbHO 3THM 3aHHMaeTcsi; 0OllecTBO e B3aMeH BO3-
MelljaeT TOProBUy YyuiepO, ecad Ipy3 NorubHeT B pesyJsbTa-
Te KopabJieKpyIUeHHs HJH 2Ke M3-3a HalaJeHHs NHPaTOB.
Ecnu e rpys GaaronosydHo npuObIBaeT Ha MeCTO HasHa-
ueHHdsl, TO NMEepBHYHbIA CTPaxoBOil B3HOC ocTaerca y oOlie-
crBa. HecomHeHHO, mpu ycTaHOBJEHHH pasMepa B3HOCA
TOproBen, ¥ OGILIECTBO KaK-TO OLEHHBAIOT BePOSTHOCTb MO-
TepH rpysa, u XoTsd 00a CYKIEHHS HMeIOT UHCTO CyObek-
THBHBIH XapaKTep, BCe XKe, MO-MOEMy, H B 3TOM cJyyae
MOJKHO TOBODHTH 006 OOGBEKTHBHOH BepossTHOCTH 6Jsaromno-
NYYHOro MPHOBITHS KOpabss; TOJNBKO HYXXKHO UECTHO IPH=
3HaThCs, YTO HAM 3Ta BepPOSATHOCTb HeusBecTHa. KaxoBo Obl
Hu GbLJIO Hallle JHYHOE MHEHHe O IaHcax 6sarolo/yyHoro
npubrTH KopabJjsd B IOPT, OHO HHMKAaK He CKaxercs Ha
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cyapbe xopabasa. Ha Hee oxasbiBaeT BJHSIHHE JHIIb 00b-
€KTHBHAsi BEPOSITHOCTb, KOTOpas fBJSETCS HE UEeM HHbBIM,
KaK KBHHT3CCeHuuel o6beKTHBHBLIX o6cTOsATENbCTB. Kak mo-
Bamemy, eciu 66l Bel mopymasu, uto Hekuil xopabub MoO-
JKeT YTOHYTb, H 3TO HAa CaMOM JeJie CAYYHJOChb Obl, MO Obl
CYI npuBjieub Bac K OTBETCTBEHHOCTH HAa TOM OCHOBAHHM,
uyTto Bol nmocayxuiau npuunHo#l katactpodrl? He npaszna iy,
Bol oTBesin Obl Oo6BHHeHHe, 3asiBUB, 4YTO DBalle JIHYHOe
MHeHHe HHKaK He MOIJIO HOBJUATb Ha cyab0y Kopabua?
Bynb s cymbeil, 51 cusin 661 ¢ Bac o6BuHenne B rubenu cyi-
Ha, HO ocynuji 6Bl Bamy TOYKy 3peHHS OTHOCHTEJBHO CyOb-
eKTHBHOCTH BEPOSITHOCTHY.

[Tackamio mepBoMy ynasnoch chOpMyJHPOBATb 3aKOHbI
TEOPHH BEPOSITHOCTEH W MPHAATb UM 4eTKHil (uaocodhcku
CMBICJI.

Ananus nepenncku [lackans u ®Pepma nocayxKuJI OHO-
poit knuru Xpucruaua lofirenca «O pacuerax B a3apTHBIX
urpax» (1658). V Tiofirenca Teopusi BeposiTHOCTEH uMesa
HeCKOJIbKO HHOe TosKoBaHHe, uyeM y [lackans. Kak pasnexo
MO3KHO 0o6orHath cBoii Bek! [lofireHc roBOpUT He O «BepOAT-
HOCTH», 2 O KMaTEMAaTHYeCKOM OXKHMJaHHHUP, TO eCTh KaK pas
0 TOM NOHSATHH, KOTOPOE JIEKHUT B OCHOBE COBPEMEHHOH Teo-
punm HajexHocTH. BoT Kak OH onpeaesnsieT «MaTeMaTHye-
CKOe OXKHIaHHEe»:

«Ec/u 4HCaI0 cayuaeB, B KOTOPLIX § BBIHIPHBAIO CyMMY
M, paBHO m, a uHCJO C/AyuaeB, B KOTOPbIX $i BLIHTPBLIBAIO
cymmy N, paBHO 1, npUueM Bce CIyyad OJHHAKOBO BO3MOXK-

Mm + Nn
HEI, TO SHAUEHHE MOETO OXHAAHUA PABHO — e, Ipo-
pouecku 3ByuaT cefiuac ciaoBa ['iofireHca U3 ero KHHTH:
«$1 nonarawo, yTo NMpH BHUMATeJbHOM H3YUEHHH NpenMeTa
YHTATEJb 3aMETHT, UTO HMeEeT [eJI0 He TOJNbKO C HUIpof, HO
4TO 3[€eCh 3aKJaAblBAIOTCA OCHOBBI OYEHb HHTEPECHOH H
ry6OKOH TeopUu».

3areM mnosABHJMCH yKe ynomuHasiieecs «HckyccTBo
noragok» bepuynnum (1713), «Oneit aHanu3a asapTHBIX
urp» Monmopra (1708) u «O6 usMepeHun CayuaiiHOCTH
WM O BePOSTHOCTH Pe3yJbTAaTOB B CayuyalHbIX HUrpax» A6-
paxama ne Myaspa (1711). Bce 3Tu kHuru GbLIH HPAMO
UJIM KOCBEHHO CBfI3aHbl c mepenuckoi [lackana u ®epma
¥ COBCEM HENMOCPeNCTBEHHO — C as3apTHbiMu urpamu. Ipy-
rde npobieMbl TaM He paccMaTpUBaJuCh. A OHH yxke OBLIM
NIOCTaBJIEHBI KHU3HbIO.
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Aurnuuanun Jxxon YoTkuHC cocraBus B 1662 rony Tab-
JUIB CMEPTHOCTH TpaxJaH B 3aBHCHMOCTH OT BO3pacTa.
OH onupaJics Ha MpPayHyI0 CTATHUCTHKY, BeAyuyiocss B JIoH-
aoHe ¢ 1592 roga. Ta6auubl CMEPTHOCTH OBbIIH HYXKHBI JIJISt
BbIYHCJICHHS BEJIMUUHBI OKH3HEHHOH PEHTHL.

BeposTHOCT TOrO, uTO CyZHO 6/1arOHOJYYHO BEPHETCHA
M3 IJ1aBaHus, HHTepecoBasla CyHOBJafesbLeB H CTPaxoB-
IIMKOB — B AHIM/INM 3apoXK[anach CHCTeMa CTPaXoBaHHS
CyIOB.

K coxanenuio, cama TeOpHs BepOSTHOCTEH AJA 3THX
HACYLIHBIX HYXKJ TOr4a HCHOJb30Bajach MaJjo — OHa Obija
JJIS CTPaXOBIIHKOB CJAMIIKOM abCTPakTHOH HayKoH...

CeronHs cucremMa CTpaxoBaHHSI IycTHJa IJy6OKHe KOp-
HH, CTpaxyercsi Bce W OT BCEro; MeHsSeTCsd JIHIUL PasMmep
CTPAxXOBOH CyMMBI M cTpaxoBoro B3Hoca. CrTpaxyioTcs Apa-
TOLIEHHOCTH; CTPaxXyIOTCAd CaMOJeThl; CTPaXYIOTCAd PaKeTHl;
CTPaxyIOTCs KapTHHBI, IlepeBO3slllHecs HAa BLICTaBKH H3 OX-
HOTO ropoja B APYTroii; CTPaxylTcs rosoc neBua, JHULO KH-
HOAKTPHUCB M HOTM TaHUOBUIMIBEL. MOXHO 3aCTpaxoBaThCs
OT HECUaCTHOTO cJyuasl, NMajeHHs MeTeopHTa, KOHIA CBeTa
H Jlake — OT H3MeHBI cynpyra. Bce B3HOCH TOYHO ompefe-
JIEHBl — Ha OCHOBAHHH «TEOPHH BEPOATHOCTEH».

B 20-e roabl, Korpa coBeTcKas CHCTeMa rOCYyLapCTBeHHO-
ro CTpaxoBaHus lenasa nepsbie maru, Mocrybcrpax naBaj
Takoe O0bsBJeHHE:

«TocynapcTBeHHOE rapaHTHHHOE CTpPaxoBaHHe CTaBHT
cBoefl 3ajaueli Bo3MelleHHe yOBITKOB, MOTYLIMX NPOH30UTH
B HMYVILECTBE TrOCY/apPCTBEHHBIX, KOOMNEpaTHBHBIX, OOILIeCT-
BEHHBIX W YACTHBIX YUpeXKAeHUH H NpeANnpUATHiH OT pacTpa-
Thl, HEOCTOPOXKHBIX U HeOpeKHbIX AeHCTBHH C/ayKallUX H
pabounx W TWpenoCTaBJfeT LA 3TOH 1EJH CTPaxoBaTeasM
HaJeXHBIX U UCIBITAHHBIX PaGOTIHKOBY.

Mocry6cTpax mpensiaraj HOBYIO CHCTEMY CTPaxOBaHHA
asromobunelt KACKO u crpaxoBaHue naccaskupoB, IpHYeM
nJara 3a CTPaxXOBaHHE IacCaXkKUpoB Oblyia:

«Ha MeCSIYHBIH cpoK — 50 KoIlL.

Ha rog — 1 p. 50 kom.

Ha Bcio Ku3Hb — 7 py6. 50 kom. ¢ 1000 pybaeil cTpaxo-
BOH CYMMBI».

Her coMHeHHS, 4TO YCTaHOBJIEHHE 3THX CyMM YK€ INpO-+
M3BOJHMJIOCH C HCIOJb30BAHHEM «BEPOSATHOCTHBIX Tabaum».

...C npyroii cTOpPOHBI, «UHCTBIE» MATEMATHKH TOXKE BeChb-
Ma peBHHBO OOeperajsu CBOIO HayKy OT BTOPXKEHHS CaMoO-
3BaHKH, yKasbiBas, 4TO OHA [MOJKHA OTHOCHTbCS CKOpee K
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dunocodpun. Manm — x dpusuke. Ho He Kk matemaruke. 1 310
HeCMOTPsl Ha TO, UTO TeOPHsl BeposTHOCTeH Oblia HeoObluali-
10 yKpemJieHa u pacmupesa I'ayccom, Jlannacowm, Ilyacco-
HoM, YeOnimesbim, [Tyankape, MapkoBbIM. JTO MOKET IO-
Ka3aTbCsl CTPAHHBIM, HO HMEHHO JIeTKas <«IPHJIO0KHMOCTE»
TEOPHH BepOSATHOCTeH K npobjeMaM eCTecTBO3HaHHd, K KO-
HOMHMYeCKHM H TeXHHUeCKHM HayKaM Mellaja eH BOHTH B
KpPYyr Hayk, OOBIYHO NPHUHC/ASEMHBIX K KJaCCHUeCKOH MaTe-
MaTHKe.

JInme ¢ 1900 rona Gmaropaps tpyzam [HaBupa Inob-
Gepra TeopHsi BEPOSITHOCTEH MOJyYHJa NpaBa rpakKLaHCT-
Ba. I'mibbepr mocraBusa mpob/ieMy — aKCHOMAaTHUECKH 00+
OCHOBATb TeOpHIO BepositHocTeH. 33 roja mnorpe6oBajoch
IJis Toro, 4yTo6k 3Ta 3aj4aua Obl1a, HAKOHeL, pelleHa. DTo
OBbIIO BEHIFIOJIHEHO BBHILAIOUMIMMCS COBETCKAM MAaTeMaTHKOM
A. H. KonmoropoBsiM.

Teopus KosmoropoBa cJyXKHT CerofHst OCHOBOH 110+
CTPOEHHS M TNOHHMAaHHs COBpPEMeHHellllefi H BMecTe C TeM
IpeBHefilllell HayKu — TeopHH BeposATHOCTeH. lMeHHO HA
€e OCHOBE HHXKEHepHl MOryT JeJaTh KajeKo HAyllHe BHBO-
Abl, TPENCKAa3aHHus, C ee NOMOINbI0 OHHM CMOIJIH, HAaKOHell,
BBECTH B CBOM pacueThl CJy4aHHOCTB.

Kak onmcatbh cnyuaidHOCTb}

Eme HemaBHO MOHSATHSI TEOPHH BEPOSTHOCTEH KaszalHCh
COBepLIeHHO a0CTPaKTHBIMH, a YyXKe CerojHs MHOTHe JO-
BOJILHO CBOGOMHO OPHUEHTHPYIOTCA B ee IOJIOMKEHHSIX H Tep-
MHHaX.

BosbMeM cHauana MOHSATHS O «BEPOATHOM®» H «HEBEPO-
ATHOM». Kakwe umucja, HanmpuMep, MOTYT, a KakKHe He MoO-
TYT NPeACTaBJATb NPOJLOJIKHUTENbHOCTb KHU3HH YeJOBeKaP?
CyllecTByeT sin MakCHMaJbHBIN [/ U€JIOBeKa BO3PacT HJH
BeJMYHHA, ONpelensiolasi BO3pacT, MOXKeT IPUHUMATD JIO-
Oble 3HAUEHUS?

Mbl, KOHeUHO, He peluMcst BOOOPasuTh, UTO YeJIOBEK MO-
ket npoxuTh 1000 sner. B coorBercTBuu € (pOpMyJsaMH, Bbl-
BelleHHBIMH U3 COBPEMEHHBIX TabJHIl CMEPTHOCTH, MOJS JIIo-
Jlelt, kotopble Morau 6wl goxuthb Ao 1000 jer, paBHa efu-
nune, JAeJEHHON Ha YHCI0, 3alHChIBalolleecs eNHHHLEHR ¢
TPEMSCTAMU IIECTBIONECATbIO HYJNAMH. YTBepXIeHHe, YTO
4eJIOBEK MOKET JOXHTh O TaKOro Bo3pacTa, JHUIEHC CMble-
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Ja ¢ TOUKH 3peHHs OHOJIOrHM, HO e€CJH PacCMaTpHUBATh ero
HCKJIIOUHTEJNBHO C TOYKH 3PEeHHS CTATHCTHKH, TO OHO He IpO-
THBODEUMT ONBITY. B Teuenme croserusi poxknpaercs He 6o-
Jgee 10 munanapnoB Jiofe#, 1 4To6bl ONPOBEPTHYTH BHILIE-
yKa3aHHOe yTBepIK/JEHHE CTATHCTHYECKH, HOTPe6oBasoch O
Gosee yem 10350 croseTnmil, uTO HpeBBIIAET BO3PaCT 3eM-
Horo mapa Gosee uem B 1030 pas. OueBHJHO, YTO CTOJb
MaJible BEPOSITHOCTH COBMECTHMBI C HAUIMM INOHSATHEM He-
BO3MOKHOCTH.

MoxHo 6buto 6Bl MOAYMATh, YTO WX MPHMEHEHHE SIBJS-
ercd NOJHEIM abcypaoM. B meficTBHTe/NbHOCTH OHO cOBep-
LIeHHO Ge3BPeJHO ¥ NPHBOAUT K YHPOIIEHHIO MHOTHX (op-
MyJa. Kpome Toro, eciu GBI MBI pelUHJIH BCEpbe3 HCKJIIOYHTD
BO3MOXKHOCTb LOXKHTb A0 1000 ser, To TyT MBI CTOJIKHY-
JIUCL OBl ¢ GOJIBIIMMH TPYAHOCTSMH, HOO MBI JOJKHBI Obl-
Ju OBl JONYCTHTb CYLIECTBOBAHME MAaKCHMAaJbHOTO BO3pa-
cra. A mpaBo ke, MPeANOJNOKEHHE O TOM, UTO YEJOBEK MO-
JKeT IPOXKHTH CKOJbKO-TO JIET, HO He MOXKEeT NPOXHTb Ha
10 cexynn Gosblie, HUCKOJBKO He yOelLHTe/NbHee, ueM NpeX-
CTaBjieHHe 00 OTCYTCTBHH TPAHHLBl AJf HPOLOJKHUTED-
HOCTH ¥U3HH. Tak Mbl IPHXOAUM K MaTeMaTHUeCKOMYy HO-
HATHIO O «HEBEPOSITHOM>.

YcnoBuMcsT HasblBaThb COOBITHSIMH pe3yJbTaThl OIBITOB
unu HaOmopnenu#i. Tak, Mbl 6ynZeM TOBOPUTb O COOGHITHH,
3aKJ/I04aI0IEeMCs B TOM, YTO M3 ISTH MOAOPOLIEHHEIX BBEPX
MoHeT Tpu ymnanau rep6om BBepX. CoOblTHAMU OyneM TaKiKe
HA3LIBATL COCTAB BBIGOPKH («cpexu 85 uesOBEK MABOE —
JIEBIIK») H pe3yJbTaThl H3MepeHHs («remmeparypa 80°»,
«ceMb OpaKOBaHHBIX JeTajeds).

Hab6aonaemble HaMu COOBITHSI MOXKHO MOAPa3esUTh Ha
TPH BHJAA: JOCTOBEPHBble, HEBO3MOMXKHBIE H CJydaliHble.

HoctoBepHbIM HasbiBaeTcst COOBITHE, KOTOpPOE IpPOM30-
iaeT 06s13aTe/IbHO, €C/IH OCYLECTBIEHA HEKOTOpPAasi COBOKYII-
HOCTb ycaoBu#. Hampumep, ecnn MoHera nonbpolleHa Ha
3emJse, npHueM ee HayasjbHas CKOPOCTb paBHa 1 MeTpy B
CeKYHAY, TO cOOBITHE «MOHETa yHaja Ha 3eMJio» fBJSETCS
IOCTOBEPHEBIM,

ABanornuHo, HEeBO3MOMKHBIM HA3HIBAIOT COGBITHE, KOTO-
poe npu AaHHBIX YCJOBHSIX 3aBefioMo He npousolizer. Ha-
OpUMep, HPH TexX e YCJIOBHAX COObITHE «MOHETa yJeresa
Ha JIyHy» sBisIeTCS HEBO3MOXKHBIM.

CayuallHBIM HasblBalOT COOBITHE, KOTOpPOE B [JaHHBIX
YCIOBHAX MOMKET IPOH30HTH, a MOXKEeT He [POH30HTH.
Ta :xe mMoHeTa MOXeT ymacTb Tak, UTO CBepXy OYAeT Hiu
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rep6, unu Hagnuch. ITosTomy cobbiTHE «NpH NaleHUH MOHe:
THl BhINAJ repb» cayuvalinoe.

Kaxnoe cayuaiinoe coObiTve (BblajeHue repba HJH
HaJOHCH TpH OpPOCAaHHM MOHETBI, HANpHMep) ecTb pe3yJib-
TaT JAefiCTBHSl OYeHb MHOTMX MNPHUMH (CPefiH HHUX — CHJA,
¢ KoTopoit Gpomena MoHera, popMa MOHeTHl, COCTOsIHHe aT-
Mocepbl B TOM MeCTe, rie OHa OpolleHa, HanpaBJeHHe
6pocka u T. .). HeBO3MOXKHO yuecTb BJHMAHHME BCeX IPHUYHH,
TeM GoJiee UTO HEKOTOpble M3 HHX MOryT OHITh BOOOlle He-
u3BecTHbl, [1oaTOMY Teopusd BepOATHOCTEH He CTaBUT mepen
cobofi 3amauy mpeacka3aTh, NPOH3OHAET eAMHHYHOE COOHI-
THe HJIH HeT, OHa IPOCTO He B CHJIaX 3TO CAeJaTh.

[To-usoMy o6cTOHT aes0, ecam pacCMaTPHBAIOTCS CIy-
yafiHble COGBITHS, KOTOPHIE MOTYT MHOrokpaTHO HalJsioma-
TbCSl IPH OCYLIECTBJIEHWH TeX HJIH HHBIX YCJOBHI, TO €CTb
€CJIH peub HIET O MACCOBBIX CJIyYaHHBIX OJHOPOLHLIX COOHI-
tusix. Hanpumep, xors © Heslp3d ompefe/HTb Hamepen
pesyJbTaT OLHOTO GPOCAaHHS MOHEeTH, MOXHO yKa3aTh, MpH-
yeM JOCTaTOYHO TOYHO, YHCJIO HOsiBJIeHHH rep6a, ecau Mo-
HeTa B OIMHAKOBHIX YCJIOBHSIX OyjeT monbpaceiBaThes 60/b=
moe uypcao pas. JocrarouHo 6oJbLIOE YHCIO ORHOPOAHBIX
Cny4yalHbIX COOBITHH He3aBHCHMO OT HX KOHKDeTHOH INpH-
POIBl HOTUMHAETCS ONpeJeJeHHbHIM 3aKOHOMEDPHOCTAM, a
HNMEHHO — BEPOSITHOCTHBIM 3aKOHOMEPHOCTAM. YCTaHOBJIe-
HMeM 5THX 3aKOHOMEpHOCTell M 3aHMMAaeTCsl TEOpHs Bepo-
ATHOCTeH.

IMpomomxumM Ham pasroBop O COOBITHAX H BBeldeM elle
HECKOJIbKO onpefieseHuH.

CoObiTHS HA3BIBAIOTCS HECOBMECTHHIMH, €CJIH Ha INPOTH-
JKEHHH HCIBITAHHA MOABJEHHe OJHOro M3 HHX HCKJIOYaer
nosisjenne Apyrux. Hampumep, Boinazenue rep6a u BhIna-
JeHHe HaANMCH NIPH OLHOM OpOCaHHH MOHEThl — COOBITHS
HEeCOBMECTHHIE.

Co6bITHSI HA3bIBAIOTCSl €JHHCTBEHHO BO3MOXKHBIMH, €CJIH
B pe3yJbTaTe HCHBLITAHUS JIHIIb OAHO (H TOJBKO OfHO!) H3
9THX COOBLITHH siBJsieTcs AOCTOBepHBHIM. Hampumep, ecin Bbl
CTpesisieTe IO MHIIEHH B THpe, TO BO3MOXHBI TOJbKO [Ba
COOLITHA: MONaZaHhe B MHIIEHb MM NIpoMax. STH COOLITHSA
ABJSIOTCS €JUHCTBEHHO BO3MOXKHBIMH.

Co6biTHSl HA3BIBAIOTCS PABHOBO3MOXKHBIMH, €C/IH €CTb
OCHOBAHHSl CYHTAThb, YTO HH OJHO H3 3THX COOBLITHH He fB-
nsiercsl 6osee BO3MOXKHHIM, ueM Apyrue. Ilosasnenne rep6a
WK HaJNHUCH TNpH OpOCaHHH MOHETH SBJSIOTCS pPaBHO-
BO3MOXKHBEIMH COOBITHSIMH, €CJH MBl IpednosaraeM, 4To
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MOHETa H3TOTOBJIEHA W3 OJHOPOJHOTO MaTepHa/a, HMeeT
NpaBHIbHYI0 (opMy, a HaJuuue UYEKaHKH He OKa3biBaer
BJAMSIHHSI Ha BbIMaJeHue TOH HJIM HHOH CTOPOHBI MOHeETBHI.

Tenepp yXe Mbl HOAOLLIH K TOMY, YTOOBl BBECTH OCHOB-
HOe Ompefle/ieHHe — uTO Ke TaKoe BepoATHoCTh? Ompeje-
JIEHHe BepOSITHOCTH He eZMHCTBeHHO. [loaToMy MBI cHauasa
BBEleM TaK Ha3blBAEMOEe KJacCHUYeCKOe OMNpefeseHHE Bepo-
SITHOCTH.

Paccmorpum, Hampumep, u3BJeUeHHe IIapa H3 YpHH, B
KoTopoit HaxoguTcsi 10 mapoB — ueThlpe KpPacHHIX H IIECThb
6ensix. ITycTp Hac uHTepecyeT coOBITHe, 3aKJ/l0yalolleecs B
H3BJI€YEHHH M3 YPHBI KpacHoro mapa. OdeBHAHO, YTO BO3-
MOXKHOCTb BBIHYTb M3 YPHBI KPacHBIH L1ap MeHblle, yeM Oe-
JBIH (KpacHBIX TaM MeHblle). MoxXHO Ju OXapakTepH3o-
BaTh 3Ty BO3MOXKHOCTh uncaoM? Pasymeercs, MoxHO. DTO
4HCca0 M OyHeTr BeposiTHOCTbIO coObTHA. Takum o6pasom,
BEPOSATHOCTb €CTh YHCJIO, XapaKTepH3yiolllee BO3MOKHOCTb
cobuiTusa. IlomcuuTbiBaem 3TO 4YHCAO [Js Hallero NpH-
Mepa.

Dynem paccmarpuBaTh NOSBJIEHHe KPACHOrO Llapa Kak
6J1aronpHATHBII JJIsi HAC HCXOJ HCHBITaHHS. A CKOJBKO BCe-
ro HCXOLOB MOXKET HMeTb MeCTO B JTaHHOM cJayuae? Ecre-
CTBEHHO, JeCATb — B YpHe BCero AecATh Inapos. Jlerko BH-
LeTb, YTO 3TH HCXOJbl €IMHCTBEHHO BO3MOXKHH (06f3a-
TeJbHO MOSBHUTCH XOTs1 Obl OMH LIap) M PaBHOBO3MOMKHBI
(wapbl OXHHAKOBH M TUIATEJNbHO [epeMelIaHbl, [ap BLIHU-
mMamT Hayzauy). CkosbKo GJarONpHSTHBIX AJIS1 HAC HCXO-
JOB MOXKeT OblTh Hpu ucnbTaHuax? KoHeuHo, ueTbipe —
B ypHe BCEro yeThpe KPacCHBIX IIapa.

OtHourenne yucsaa 61aronpHATHBIX HCXOHOB K 0OLIeMY
9HCJIy HCXOLOB H Ha3bIBAETCS BEPOSITHOCTbIO coObiTHA. Tak,
B HallleM IpHMepe BEpPOATHOCTb H3BJeYb M3 YPHH KpPaCHBIH
map cocTaBJjsieT #/io.

U3 onpeneneHHs BepOSITHOCTH BBITEKAIOT €€ OCHOBHBIE
CBOICTBA: BEPOSITHOCTh [JOCTOBEPHOro COOBITHS paBHA €JM-
HHIE, BEPOSATHOCTb HEBO3MOXKHOrO COOBITHSI paBHA HYJIO,
BEPOSTHOCTb CJHyYalHOro CoOBITHS 3akJioueHa MexkIy Hy-
JieM U eJHHHuIel.

OnHako Takoe oOnpejesieHHe BEPOSTHOCTH HMeeT He-
CKOJIBKO  CYINECTBEHHBIX HegnocTaTkoB. Hampumep, Kak
ObITb, €CJIH YHCJIO HCXOJO0B HCIBITAHHS HEBO3MOXKHO YKa-
3aTh 3apaHee? Jlajeko He BCerga MOXKHO [0Ka3aTb, 4TO
MCXO/JBl HCHOBITAHHS PaBHOBO3MOXKHBI HJIH €JHHCTBEHHO BO3-
MOZKHHI.
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[TosToMy Hapsany ¢ K/JIacCHYECKHM ONpeleseHHEM Bepo-
STHOCTH HCHOJb3YIOT TaK¥XKe ee CTaTHCTHYeCKOoe Ompeese-
HHe. 3a BepOSITHOCTb COOBITHS NPUHHMAIOT OTHOLIEHHE YHC-
Jia UCHHITaHu# ¢ 6/1arOnpuUsTHBIM HCXOAOM K 0OLieMy 4HC-
Jay (GaKkTHYeCKH NMPOBELEHHBIX HCIBITaHHH.

I'naBHoe pasinuue OmMpeReseHHi COCTOMT B TOM, UTO
NpH KJIACCHUeCKOM OINpeNeJeHHH BepOATHOCTb MOMKHO BBHI-
YHCJHTb [0 TIPOBEJEHUs] UCIbITaHuil, 1a U BooGIle AJS BbI-
YHCJIEHNS! BEPOSITHOCTH HHKAaKHX OMBITOB MOXKHO COBCEM He
npou3BoAuTb. CTaTHCTHUEEKOE IKe OnpenejeHue Tpebyer
00513aTeIbHOrO NMPOBEAEHUS HCIBITAHHUMH, IpHYEM 4YeM GOJIb-
e HX TpPOBELEHO, TEM TOYHEE BBIUHCJEHHS BEPOSITHO-
cTed.

JItoGble co6bITHSA MOTYT OHITh HE3aBHCHMBIMH H 3aBHCH-
MbIMH. HesaBHCHMBIMH Ha3bIBAIOTCS COOBITHS, €CJAU Bepo-
SITHOCTb OJHOIO H3 HHX He 3aBHCHT OT NOSIBJEHHS HJIH He-
NOSABJIEHHs] JPYTOrO.

Bepuemcs x mauremy npuMmepy ¢ ypHo#l u mapamu. Mel
BBIYMCJIH/IM BEPOSITHOCTh TOTO, YTO NPH IEPBOM H3BJIEUEHHH
U3 YPHH NOSIBUTCS KPacCHLIH map. A ecin NOMBITAaTbCS BHI-
ACHHTb, KAaKOBa BEPOSITHOCTb IOSIBJIEHHSI KPacHOro Imapa
IpH BTOPOM u3BJeueHHH? EcTecTBeHHO, 3Ta BEpPOSTHOCTD
6yleT 3aBUCeTb OT TOTrO, KaKOH Llap BBLIHYJH B NEPBBIH pas.
Temepp yXe H3MEHHTCS YHCIO BO3MOMKHBIX HCXOJLOB —
B ypHe OCTaeTcsl TOJIbKO [eBATh IapoB. V3MeHseTcs H yHC-
70 6JIarONpUSATHBIX HCXOHOB. JleficTBUTeNBHO, ecau B IHep-
BbIl pa3 H3BJeKk/JH Oenblif map, TO B ypHE OCTAJOCh YETH-
pe KpacHBEIX Iapa u NATh 0eJbiX, TO eCTh BEePOSiITHOCTBH (10-
SIBJIEHUS] KPacHOro Iiapa NpU BTOPOM WU3BJIEUEHHH Oyner
*/. Ecnu e B MepBHE pa3 W3BJEKJAM KPACHBIH wmap, TO
B ypHE OCTaJOCh TPHM KpacHbIX Iapa M IIecTb GesblX, M
HHTEpecylollasg Hac BepOsITHOCTb OyHEeT COCTaBJSTH TOJIb-
KO 3/9.

Taxkum o6pasom, Mbl NPHXOAHM K OUYEeHb BaxHOMY IoO-
HATHIO — MOHSATHIO YCJOBHO# BEPOSITHOCTH, KOTOPOE OueHb
4aCTO BCTPEYAeTCsl B IPHJOMKEHHSX TEOPHH BEPOSITHOCTEH.
YCIIOBHOH BepPOSITHOCTHIO HA3BIBAIOT BEPOSTHOCTb HEKOTO-
pOro 3aBHCHMOrO COGBITHSI NPH YCJAOBHH, 4TO YIKe Ipo-
H30LIIO KaKoe-TO APYroe COGBITHE.

Ha npaxTnke MEl Bcerfia uMmeeM Je/J0 C TaK Ha3bIBaeMbl-
MH CJIy4aHHBIMHM BeJHUHHAMH. DTO BeJHUYHHBI, IPHHHMAIO-
1Ke TOJbKO OJHO BO3MOXKHOe 3HadeHHe, Hamepel He H3Be-
CTHOe ¥ 3aBHCAllee OT CAYyYailHBIX NPHUMH, KOTOpHle 3apa-
Hee He MOTyT ObITh YUTEHBL.
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Hanpumep, uncio MasnpuuKOB CpPein CTa HOBOPOIKIEH-
HBIX eCTb CjyuyafiHasi BeJMYHHA, KOTOPas HMEET BO3MOKHBIE
3HaAUeHHs OT HyJas 10 cTa. Paccrosinue, KOTOpoe MPOJETHT
CHapsJ ImocJje BHICTpesa,— TOXKe cjayyaifiHas BeJMYHHa, 3a-
BHCSIUIAsl He TOJbKO OT THIIA OPYAHSl M YCTAHOBKH INpHLEJA,
HO ¥ OT MHOTHX [APYTHX NIPHYMH (CHJIBI H HampaBJIeHHS BeT-
pa, Temnepartypsl H T. I.). Kaxkaomy 3HaueHHio caydaiHoH
BEJIMUMHBI COOTBETCTBYeT ONpele/neHHast BEpPOATHOCTh, C KO-
TOPOA 3Ta cayuaifiHasi BeJIHUHHA IOSIBJISIETCS IPH HCIHITA-
HusAX. leficTBUTENBbHO, CPEAU CTa Hayrajn BHIOPAHHBIX HOBO-
POXIEHHBIX BpAJ JH OYAyT OLHH [E€BOUKH HJIH MAaJbUHKH,;
BEPOSTHOCTH TaKuUX cOoObITHI BecbMa Majbl. C Ipyroit cTO-
POHBI, BeJIHKa BepOATHOCTb TOTO, 4TO YHCJO MaJbUHKOB H
JeBouek OyneT npubJIU3HTEIbHO OXHHAKOBHIM.

Mer mpuxofuM K BBIBOAY, 4YTO 3aJaHHe TOJbKO 3Haue-
HHMH cayyafiHOH BeJMUHHBI €lle He ONUebBaeT ee, HeobXo-
JHMO, KpPOMe TOro, 3a[aTh Te BEPOSTHOCTH, C KOTOPHIMH
3Ta BeJMYHHA MOXKET NPHHHUMAaTbh ONHHM HJM HHBIE 3Haue-
Hus. COOTBETCTBHE MeXKIy 3HAUEHHSMH CJAyuafiHOfl BeJHUH-
HBEl B HX BEPOSTHOCTbIO HA3bIBAIOT 3aKOHOM paclpefeseHHs
cnyd4afiHOH BeJHUYHHBI.

3aKOH pacnpeleseHHs] CJAyuaiiHOH BeJHUYMHBI ¢ HAHGOMb-
Ieli HOJIHOTOH OMHCHLIBAET 3TY BeJUUMHY. Mbl MOXKeM Ipen-
CKa3blBaTb BEPOSITHOCTH HHTEpeCcyloUIMX Hac 3HaueHHH cay-
4yafHOH BeJMYMHB U Ha 3TOM OCHOBAHHH INPOTHO3MPOBATH
ee MoBeJeHue.

EcTecTBeHHO, 4TO MaTeMaTHKH AaBHO y¥Ke, HauHHAs C
laycca, 3aHuMMaJsich HCCIefOBaHHEM pAa3JIMYHBIX 3aKOHOB
pacnpefeseHust caAydaliHBIX BeauuumH. MXx wuHTepecoBanu
NPEANOCH/IKH BO3HHKHOBEHHSI TeX HJH HHBIX 3aKOHOB, Ka-
KOBHl (DH3HYECKHE NPUUHHBI, NPUBOASLINE K TOMY HJH HHO-
MYy 3axKoHy pacnpeneneHusd. Ha stoMm nytu wumu OBlIH
JOCTHUTHYTH 3HayMTeJbHBIe YyclexH. Doina paspaboTaHa
CTpOfiHasl Teopus pacnpelesieHnH, KOTopas LIHPOKO HCIOJb-
3yeTcs B COBPeMEHHOH WHKeHepHOll IpakTuke. DTO paclpe-
nenenue Iaycca, Ilyaccona, ramma-pacnpernesneHue, 3KCIO-
HeHUMaJbHOe paclpe/iesieHHe U Uenblfl psig apyrux. Bee onn
HCIOJMB3YIOTCA B TeopHH HajexHocTH. OmHako ocoOeHHO
GosbIlloe 3HAUYEHHE B MOC/JEIHEe BPeMs JJIsS TEOPHH Halex-
HOCTH mpuoOpe/H Tak HasbiBaeMble pacipelfeseHHs SKCTpe-
MaJIbHbIX 3Ha4YeHHH, OOJBLION BKJaX B pa3sBHTHEe KOTOPHIX
BHECEH COBETCKHMH Yy4YeHBIMH, OCOOeHHO TpylamHu axaje-
muka AH YCCP B. B. I'ieienko.
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B oueHb MHOTHX CJy4asix HHIKEHEPOB HHTepecyeT HaH-
OoJiblliee HJIH HauMeHbllee 3HAUEHHE CJAYUYaHHOW BEJHUYHHBI,
TaK Ha3blBaeMoOe 3KCTPeMaJjbHOe 3HaueHHe.

Paccmorpum nmpumep. Ha HekoTopoii pexe Heo6XOQHMO
HOCTPOUTh MIOTHHY. CIPOEKTHPOBaTb e€e HalAO TakHM 00-
pasom, uro6bl oHa He Obuwia paspywieHa nasBoaxoM. Kak
Y3HATh BO3MOXKHYI0O BEJHUMHY HaBOJAKa, CKaxKeM, uepe3
100 ner? Ilo yrBepxpaenuio komuccuu CIIA mo BoaHBIM
pecypcam, «kaxkue Obl OGosbline NaBOJKH HHM HacTynasy,
BCerja MOXKHO OXHJAaTh elle O06/bmnx. Tak yTBepxiaer
TEOPHS 3SKCTPeMasbHBIX 3HAUeHHH H 5TO HOATBepKAaeT
npaktuka». Ho Hesb3sl Ke pacCcYHTHIBATh IVIOTHHY Ha He-
OrpaHHYeHHO O6O0JIbLIONH MAaBOAOK, TakKOH, KOTOPBHIA MOXKeT
BO3HMKHYTb, CKaXeM, OAMH pa3 B CTo Thicay Jer! B srtom
clyuae NpHUIJNOCh OBl HAaMHOIO 3aBBICHTh HEOO6XOLHUMYIO
CTOUMOCTb COOPY:KeHHf. 3/Jecb Ha MOMOILb NMPHXOAHT TeOo-
pHs aKCTpeMaJbHbIX 3HayeHHi. OHa NO3BOJISET Ha OCHOBa-
HUM TNpeABAyIHX HaO6JIOAeHHH 3a cayualiHOH BeJHUYHHOH
npeicKasaTh, Kakie 3HauyeHHS M C KaKOH BepOSTHOCTbIO B
OylyllleM MOXKET NPHHUMATH 3Ta cjayyafiHas BeJHUYHHA, B
IaHHOM CJydyae BbICOTa NaBOJKA.

Uucno obaacteil, B KOTOPBIX HEOOXOAUMO OIEHHTH MaK-
cUMaJbHble (MM MUHHMAaJbHble) 3HaueHHd CaydaiiHoil
BeJHUYHHbl NpPH MOCJAENOBATENbHLIX ee HaOJIOAEeHHAX, OYK-
BaJIbHO HeorpaHHueHHO. TakKUMH BOIPOCAMH 3aLal0TCS Teo-
(usukH TpHU OLEeHKe MaKCHMAaJbHOH CKODOCTH BeTpa, Clle-
[HAJIMCTHL IO 3JEKTPOCETSM — IIPH pacueTe MaKCHMaJbHON
Harpys3ku B 3HepProcucreMe, KopabJecTpoHTe] s — NPH pac-
yere NPOYHOCTH KOPabJss AJs MAKCHMaJbHOIO BOJNHEHHs Ha
MOpe H MHOTHe ApYrHe CHenualuCcTH.

B Teopum Hale:KHOCTH HALINO HEOXHAAHHOE NpHMEHe-
HHe ellle OAHO M3 HaNpaBJeHHH TEOPHH BepOATHOCTEH —
TEOpHsT MaccoBOro 00CJHy:KHBaHHS.

Ha navaneHOe pasBuTHe 3TOf Teopun OOJbIIOE BJIHS-
HHe okasan parckui yuenblt A, K. Dpnanr. Ero Tpyzsl
B 00J1aCTH IPOEKTHPOBAHHA H SKCIVIyaTalUUU TeJepOHHBIX
CTaHIM{ SBHJHCH TONYKOM K MOSIBJEHHIO psAxa paboT B 00-
Jactu MmaccoBoro ob6cay:kuparusa. OrpomHyio posb B pas-
BUTHH 3TOH TEODHHU CBIrpaj BbIJAWOLINACA COBETCKHH MaTe-
mMatuk A. 1. Xunuwn. Bospuiyio paGoTy mo majbHeHlIeMy
pa3BUTHIO HJel H MeTOLOB TEODHH MacCCOBOro O6CJy:KHBa-
HHS BeleT KpymHeHmuid coBeTckuit matematuk B. B. THe-
ILEeHKO CO CBOMMH YYeHHKaMH. 3HAUHTEJNbHBII BKJajl B pas-
BuTHe 3TOl Teopuu BHec A. H. Kosmoropos.
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Kaxune ke BOmpOCH pelIaeT TeOpHST MaccoBOro o6cay-
JKUBaHUA? YKe caMO Ha3BaHHe TEOPHH B KaKOH-TO crele-
IIH pacKphiBaeT ee cofepxkaHue. Cpasy sCHO, UTO COZepiKa-
HUE TEODHH HMeeT OTHOLIeHHe K OOCJHYXHBaHHUIO, HpHUIEM
obcayxuBaHui0 MaccoBoMmy. Ilpu arom mojn o6caykuBaHH-
€M NOHHMMAIOTC BCe ero BHIbl JaxKe B NEPEeHOCHOM CMBIC-
Je. B npsAMoM cMBIc/ie mpuMepoM OOCTY:KHBAHHUS SBJISETCS
00bluHOe ObITOBOE 06GCHyXKUBaHHE — NMpOfaxka GHJIETOB, pe-
MOHT TEJIEBU30POB B aTesibe U T. A. B mepeHOCHOM cMEICHE
«00cayKHBaHHEM», HANpHMep, MOXKHO Ha3BaTb o6CTpes ap-
THJIJIepHell TAaHKOB NPOTHBHHKA.

ITpenmerom Teopun MaccoBOro o6C/IyKHUBaHHsI SBJSETCS
KOJIMYECTBEHHAasi CTOPOHA IPOLECCOB, CB3aHHBIX C Macco-
BLIM 00C/yKUBaHHEM.

Llenbio Teopuu siBaseTcss pas3paboTKa MaTeMaTHUYECKHX
METOJOB AJIS1 OTHICKAHHSI OCHOBHBIX XapaKTEepPHUCTHK NpOLec-
COB MaccoBoro o6cay:KuBaHHUSA, LJIS OLEHKH KauecTBa (PyHK-
IMOHHPOBAHHSA O6GC/YKHUBAIOLIEH CHCTEMBL.

PaccMorpum HeckoNLKO NPUMEPOB NPHMEHEHHS TEOPUH
MaccoBOro oOCJIy:XHBaHNdA, CBA3AHHBIX C HCIOJb30BaHHEM
€e B TeOPHM HaJeXHOCTH.

BosbMem opraHM3anHio pPeMOHTa aBTOMAIUIHH. B aBToO-
XO3AHCTBe BCell CTPaHBl M Jaxe B OGOJBIIOM aBTOXO3SHCT-
Be KPYIHOI'O rOpoJa YHCJIO MAIIMH OueHb BeJIHKO. Bpemsa or
BpE€MEeHH HEKOTOpble MalllHHbI BBIXOAAT M3 CTPOs H Tpeby-
10T pemonTta. Hing ero mpoBeleHHs HeOOXOJHMO HMeTb aB-
TOPEMOHTHbIe HpeINpHATHS, HeoOXOAHMYIO pabouyio CHJIY
¥ 3amacHble uyactd. Ho kxakum o6pas3oM ompelenuTb, Ha-
npuMep, Heo6XOXMMOe KOJIMUECTBO ABTOPEMOHTHBIX Ipen-
npuatuii? Ecau ux Oyler oueHb MHOro, TO 4acThb M3 HHX
Oyzer mpocTauBaTh H3-32 HEJOCTAaTOYHOrO YHCJAa IOBpe-
XKIeHHBIX MamuH. EcJH Xe HX OPraHH30BaTh CJAHIIKOM Ma-
JIO, TO 4YacTb MalMH OyIeT HNPOCTaMBaTbh B OXKHAAHHH pe-
monTa. ITomompb B HaXOXK/AEHHH ONTHMaJbHOTO YHMCJIA TAKHX
3aBOJIOB M OKa3blBaeT TEOPHS MacCOBOrO0 OOCHyXKHBaHHS.

Ecnm paccmarpuBaTh BHIXOJ M3 CTPOSI 3JeMEHTa CHCTe-
MBIl KaK HOTpe6HOCT B OOCHYXKHBaHHH, TO TEOpPHA Macco-
BOro o6CyXHBAaHUS NO3BOJISET HAXOAHTb KOJHYECTBEHHBIE
HOKa3aTeJn HaJeXHOCTH PAa3NHUHBIX CHCTEM, 060CHOBHIBATh
BbIOOp 3/€MEHTOB 3THX CHCTeM, HCXOAs M3 HeOOGXOZHMOM
HaJIeXKHOCTH BCell CHCTEMBbl B IIEJIOM.

M3 npuBefleHHBIX NPUMEPOB BHAHO, UTO TEOPHS BepOAT-
HOCTeH K cepe/iMHe HAIIero BeKa yKe «co3pesa» AJS TOrIO,
yTOOBl ee NPAKTHYECKH HCIOJb30BaTh B Le/fX MOBLILIEHHA
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HaJeXHOCTH CO3JaBaeMbIX CErOfHS CJIOKHEHIIHX YCTPOHCTB
u cucrteM., C apyroii CTOPOHBH, K TOMY Ke BPEeMEHH H TeX-
HHKA CTaJjla HCOBITBIBATH HACYLIHYI0 HeOOXOZMMOCTb B HO-
BOM NOJXOJE K €€ HaNeXHOCTH.

Ha nopcrynax k HoBOH Hayke

Hayka o mamexHocru usmenufi — ato Hayka XX Beka,
Jaxe CKopee BCEro JMIUb BTOPOH monoBuHH XX Beka. Hu-
KOTZa ellle BOIPOCH HAJEXHOCTH He CTOSJIH TaK OCTPO, Kak
ceffuac, B 3MOXy HAYyYHO-TeXHHUECKOI DPeBOJIOLMH.

Koneuno, un coszartenelf nepBoro mapoxofa BOJHOBAJ
BOIIPOC: 4TO CTaHETCS C CYAHOM, eCJH BADYT OTKaXkyT KOT-
Jbl U gBurarean? Torga BONPOC 3TOT pellajicsl OTHOCHTE/b-
HO IPOCTO — KOHCTPYKTOPHI MEPBHIX NAPOXOJOB HPeAYyCMOT-
pean pesepB B BuAe mnapycoB. Ho passe MbicauMO
NpeJCTaBHTh COBPEMEHHHIH TeNJIOXo[, HeCyluil Ha cebe B
TPaHCAT/JAaHTHUECKOM pefice 3amacHble mapyca H MauThi?
Korzna-tTo B roposax oueHb HEOXOTHO NepeXOHJH Ha raso-
BOE OCBellleHHe YJHI[ — ONacaljHuch, YTO BeChb IOPOX MOrpy-
3UTCSl B TEMHOTY IpH aBapHu Ha Tra3oBOH MarucTpasi.
Bosines naske, 4To 3/10yMBILIIEHHHKH CIHOCOOGHBI CIElHaJb-
HO B30pBAaTb Ta3oNpoBOjJ, 4TOOH B TeMHOTe Oe3HaKa3aHHO
coBepIillaTh npectymjeHusa. He Bce pemasnuch,  He 6e3 oc-
HOBaHHH, JeTaTh HA IEPBHIX CaMoJeTax.

Bce stu crpaxm O6bLIM mpeojoseHbl. [lepBhle JeTUHKH
OLlIM 4eM-TO CPOJHHM LHPKOBBIM akpo6araM, paboTaiolluM
6e3 CTPaXOBKH,— Ha [eMOHCTpALHOHHbIE MOJETh CTEKAJHCh
THICAYM JobuTesell ocTphEX ollyuieHuil. [TosiBHIHCDL mepBbie
aBTOMOOUJIN, NOSABH/INCE PaAHOYCTPOIICTBA.

Bo MHOro xpaT BO3POC/IO UYHCJO NPHUHH, IO KOTOPHIM
CJIOXKHOe YCTPOHCTBO MOKeT mepecrtarb paborarh. DbiBasau
MOMEHTBI, KOTAa HOBas TeXHHKA HCHBITBIBAaJa KPH3HC [0-
Bepus», Jlioan npeanousnu 6bl HMeTb Aejio ¢ GoJsiee MPOCTOH
U HaJeXCHOH TeXHMKOH, HO OCTaHOBHUTb €CTECTBEHHOIO HBU-
JKeHMst BIlepej HHKTO HE MOT.

[Tosisunace ckopocTHast aBHalus, Morydas H OuUeHb
ClIOXKHAsl BOEHHAsl TeXHHKa; B OBIT, B IOBCEJHEBHOCTH BCe
GoJibllle BXOAHJH DassiHYHble PaJHOdIEKTPOHHBIE YCTPOHCT-
Ba. Bce ocTpee u ocTpee BcTaBas BONPOC HALEXKHOCTH.

®upma «Jomxk Bpasepa», ojHa U3 KpynHeHIMIHX aMepu-
KaHCKUX aBTOMOOHJIBHBIX (HPM, MHOro JIeT Ha3ajJ BHI-
nsuHysa Jgo3yHr «Josepue k [Homxys. Mwmenace B BUIY
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fIOBBIIIEHHAsA HAJeXKHOCTh 4BTOMOOHJIel 3TOH  uPMEL
U onu, B obmeM, craau HagexHeld. Ho HageXHOCTh B 3TOM
cllydyae JOCTHTHYTa Oblja BecbMa HOPSMBIM CHOcO0OM: Ha
caydall oTKasa crapTepa, HalpuMep, K MallliHe NPHJIOXKeHA
Oblia 3aBOJHAS PYKOSITKA.

HoBrle ycmexn TexHHKH, HEBEpOSITHOE YCJIOXKHEHHEe ee
CTaBUJIM ropasno Gosiee cjoxKHbBlE NPOGJEMBI, KOTOPhIE yXKe
HeJb3s ObLJIO pelarh CTOJIb HPSMOJHHEHHBIM CIOCCOOM.

..Ha Bech mup TpyOusn mpecca H pajuo «TPeTbero pei-
Xa» O TOTOBSIEMCS B CEKPETHLIX apceHasjaX «OPYXHUH BO3-
Me3IHs», KOTOPOe AOJKHO OBLJIO NOCTaBHTh HA KOJIGHH HPO-
THBHHKOB (lopepa. W Bor, Hakonen, B 1944 roxy nemubl
NYCTHJAH ero B xo[. DTo ObIN JeTalollde caMoJeThi-CHaps-
ab @ay-1 n day-2. Ha rosoBbl MUPHBIX XHTesnel majgaju
60MOBI, cesi cMepTb u paspyuleHusi. IlepBoe BheuaTsieHHe
OBIJIO OIIEJOMJISIOLIVM.

Ho motroM BBISICHHIOCH, UTO NPUMEPHO AecsATb H3 KaxkK-
IBIX IBaAUATH pakKeT He poseranu no uenun. OHH cBOpayH-
BaJ/IM C Kypca, B3pBIBaJHCh B BO3[yXe, B3PHIBAJUCh HA CTap-
Te. KOHCTPYKTOpPB 3THX paker, BO3rJaBiseMble DBepHe-
pom ¢oun Bpaynom, «mwobumuneMm ¢ropepas, cOHNUCL C HOT.
OHn ycunuBanun OXHH y3JBl, HO TOrJa OTKasbBalH APY-
THE...
Cefiuac 6bl MBI CKa3aJjiy, YTO HaAEKHOCTb CHCTEMBI, IpH-

MEHEHHOH B 3THX pakKeTax, HEIOCTATOYHA — 3Ty HaJLEXK-
HOCTh JaxKe MOXHO OLEHHTb HEKOTOPBIMH KOJHYeCTBEH-
HbIMH NOKasatensiMu. Ho Torza ellle He CyILeCTBOBaJO TEO-
PHH HaIeXHOCTH. DoJiee TOTO, OCHOBHOH MaTeMaTHUECKHH
angapat 3Tofi TEOpHW — TEOPHS BEPOATHOCTEH He Mnpelo-
LaBasnachb B HAUUCTCKHX YHHBEPCHUTETAX, MOCKOJBKY OBIIA,
0 ONpe/eNeHUI0 HAIMCTCKUX HAEONOroB, <«(paHLy3CcKOH
HayKoil, KOTOpO# HeT MecTa B MUDeE, TAe BCe NOAUHHEHO XKe-
Je3Hoi BoJae Qiopepar. Y xBaseHoe «Opy)KHe BO3ME3IHI»
THXO YMEpJO, He OCTABUB 3aMETHOrO cjlefla B HCTOPHH BeJH-
KOH BOHMHBIL. 3TO OBIJIO, B TOM YHCJIe, H CJAENCTBHEM HEIO-
OLIEHKH TE€OPUH HAJEHKHOCTH.

Pasymeercss, B coBpeMeHHBIX paxeTax, JAOCTAaBJASIOMHUX
KOCMOHABTOB Ha OKOJ03eMHble OpOMTH M Jgaxe Ha JIyHy,
BCe IOJIOXKEHHS TEOPHYM HaleXKHOCTH HCIOJb30BAHBl IOJ-
HOCTBIO B MaKCHMaJ/JIbHO BO3MOXKHOH Mepe.

K nonmmanuio Heo6XOAHMOCTH 3TOTO NPHUBE POCT CJAOXK-
HOCTH TexHHueckux cucreM. Ecam B 1945 romy camonerhi-
6ombapaupoBiinkn CIOA (tuna B-17 u B-29) umenu B
"cBoeM pajuoobopyroBanuy go 200 anemenToB, To B 1960 ro-
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ny (tun B-58) — mo 9500, a B 1965 romy (tum B-70) — 1o
15 TrICSY 3/1€MEHTOB.

BriyncantenbHOe yCTPOMCTBO, BXOAMBLIEE BCEro He-
CKOJIbKO JIeT Ha3aJ B CHCTeMY [ aJbHero o6HapyxKeHUs Ipo-
THBOBO31y1HOH oGoponbsl CIIA, conep:xkaso ceeire 50 Thl-
cAY 2JeKTPOHHBIX Jgamm, 170 000 mosynpoBOLHUKOBBIX ITHO-
n0B, 547 TblcsAu pes3ucTopoB, 189 THICSIY KOHAEHCATOPOB H
0ONbIIOE YHCJIO APYTHX 3JIEMEHTOB.

Cucrema ynpaBiieHHst aMepHKAHCKOH MeKKOHTHHEHTAJb-
HOH OaJ/MCTHYECKON paKeThl «ATsac» COLEPIKHT OKOJIO
300 ThICAY pPAa3;IHYHBIX 3JEMEHTOB, a CHCTEMa YIpaBJIeHHS
paxkero «Hafik» — cBbite 1500 THICSY 3/1€MEHTOB.

CucremMa aBTOMATHUYECKOrO YNpPAaBJEHHS COBPEMEHHBIMU
METa/IIyPri4eCKUMH HJH XMMHUECKHMH HpPOLECCaMH BKJIO-
yaer 10 200—300 oTmesbHEIX KOHTPOJBHBEIX U PeryJjaupyio-
WX npubopos, KaxKAbIH M3 KOTOpBIX cocTouT u3 100—
200 KOMIOHEHTOB.

OTBeTcTBEHHOCTD, JieKalllass Ha COBPEMEHHLIX TeXHHye-
CKHX CHCTeMaX, HeoOmdaiiHo Benuka. OTKas, Kaszajoch O,
CaMblX HE3HAUYHTEJbHBIX 3JEMEHTOB INPHUBOJUT Telmeph K
KPYHNHBIM 3KOHOMHUYecKHM mnortepsMm. Hampumep, npu samyc-
Ke cuytHuka B CIIIA oTkas 3/ieMeHTa CTOHMOCTBIO B 5 HOJI-
JIapOB BHI3BAJ aBapHIO, SKOHOMHUECKHE HOCJELCTBHS KOTO-
po#l oueHHBaNHCh B 8 MHJIJIHOHOB JO/JaPOB.

Bckope nociie BTOpo#l MUPOBOI BOHHBI CTAJIO ICHO, UTO
CYILECTBYIOIKe METOAbl INPOEKTHPOBAHHS, paspalOTKH H
IPOU3BOACTBA CJEAYyeT KOPeHHBIM o0pa3om u3MeHUThb. Hc-
KJIIOUUTEILHO CJIOXKHBIE CHCTEMbI, 4acTo TpeOylollHe NpHH-
IUOHAJbHO HOBBLIX HAYYHO-TEXHHUECKHX peIIeHHH, HYKHO
OblIO MPOEKTHPOBATH W M3TOTABJNWBATL B OTHOCHTENbHO KO-
pPOTKHe CpOKH, OOecreuynBasi IpPH ITOM BBICOKYIO BEpOST-
HOCTb G6€30TKa3HOrO BHIIOJNHEHHS 3THMH CHCTeMaMmu Tpebye-
MbIX GyHKUu#A. Temepsb yxke He GbUIO BPEMEHH Ha TO, 4TOOH
NedCTBOBATh CTAPBIMH METOAAMH IPOEKTHPOBAHHS, 3aKJIO-
YaIOUUMHCA B TOYHOH NpOBepKe, MOBTOPHOM IIPOEKTHPOBA-
HUM U NOBTOPHOH NMpOBepKe IO TeX MOp, MoKa He O6ypeT mo-
JydeHa YJIOBJeTBOpUTeNbHasl npoaykuus. Ho nmemo 6wviio
He TOJBbKO BO BpeMeHH.

HenaBHo B Hamux meHTpasbHBIX raserax IOSBHJOCH CO-
oGuenue 06 ycranoBke Ha Koctpomckoit TPAC typ6orene-
paropa momHocTbio 1200 Thicsu KuJ0BATT (AJS1 CpaBHEHHS
HanoMHUM, yTo JlHemporac B MOMEHT MOCTPOHKH MMeJ MOII-
HOCTb, HEMHOTO IpeBbimalomyio 600 Teicau Kui1oBarr). Ba
Huenporaca B ogHoMm arperarte! CmpalinBaercs, MOXKHO JiH
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NO3BOJINTL cefe HM3rOTOBHTb HECKOJbKO TaKHX arperaros,
YHHKAQJBHBIX [0 CTOMMOCTH H CJOXHOCTH, JHIIb AJS IPO-
BepkHu pemenuéi? Her, koHeuHo, Hesb3si. Bce Bo3MOXKHEIE
BapHaHThHl TEXHHYECKHX pelleHHH HeoO6XOAHMO NPOBEPHUThH
3apaHee, ¥ M3 HHX NOJKHbI OBbITh BHIOpaHBI TakHe, KOTOpHE
obecnedar 6e30TKa3Hyw paboTy yHHKaJbHOrO Typborenepa-
TOpa B TeUeHHe MHOTHX JIET.

A crnoxuefiiline 3JeKTPOHHBIE BBIUHC/IUTE/bHBIE MallH-
ubl! OHHE cTajgu BepHBLIMH, a IogYac H He3aMEHMMBIMH IO-
MOIIHHKAMH YeJOBeKa NMpH PEIIeHHH CJIOXKHBIX 3agad. Ho
ec/Il MallliHa omubeTcs, TO HOCJAEACTBHS STOH OMHOKH MO-
I'YT OBITH BeCbMa CEPbe3HbIMH.

B ropone Jloc-Anmxkesece IJsl pacueTa 3apmjarhl y4H-
TeJefl ObBLJIa NpHMEHEHA 3JIeKTPOHHO-BBLIUHCJHTENbHAs Ma-
muHa. B mepBhlit e mecsn paGoTbl oHa owubJaace Godee
YyeM B JBYX ThICAuax CJyuaeB; OT Hee NPHIIIOCH OTKA3aThCS
H 3aMeHuTh ee cueToBogamu. Korma DBM «mpunuManu Ha
paboTys, ynamnocs cokpaTuth 30 COTPYIHHKOB, a KOrja pac-
CTABaJHUCh C JIEKTPOHHBIM OyXraJjTepoM, HpPHILIOCh B3ATh
60 6yxranTepoB, yToObl OHH HAIIIH W HCIOPABHJM CHeNaH-
Hble MallMHO# OowWHOKH. 3xech OWHNOKH B KOHIE KOHIIOB
OKa3aJIUCb MONPaBHMbIMH. A ecjM 3JEeKTPOHHAs MalluHa
yIpaBJseT XUMHYECKHM KOMOHMHATOM HJH HOJETOM KOCMH-
yeckoro amnmnapara? HempaBusabHoe cpabaThiBaHHe HJIM He-
BepHOe pelleHHe MOXeT INPHUBEeCTH K HENONpaBHUMbIM IIO-
CJIEICTBHSIM.

O Heo6XONHMOCTH THOBBIILIEHHS HAJEXHOCTH TOBOPAT
cefiyac He TOJIBKO MHIKEHephbl W yueHble, HO H roCyJapCTBeH-
Hble Jedrtenu. Bo BBeneHuu K cBoeil kHure «HamexHOCTb»
amepukanckue aBtopsl . Jlmo#in u M. Jlunos nuwmyt: «He-
HaJle;KHOCTb CKAa3blBaeTCs Ha CTOMMOCTH, HAa BPeMEHHBIX 3a-
TpaTtax, NCUXOJOrMYeCKH — B BHJe Heynob6cTB, a B ompefe-
JIEHHBIX CJIydasix I'PO3UT TaKKe 0e30MacCHOCTH JIOAedl W Ha-
uH., O6BLIYHO MOTepH 3a CYET HeHANEeXHOCTH MPEeACTaBJSAIOT
co00ii He TOJIbKO CTOMMOCTb BHIXOJSILIIErO H3 CTPOSi arpera-
Ta, HO TaK:Ke M CTOHMMOCTb CBSI3AaHHOTO C HHUM 00opyZLoBa-
HHsl, KOTOPOe HMOPTHTCS WJIM pa3pyllaeTcs B pe3yJbTaTe OT-
Kasa.. Knaccuuecknm nprnmepoM NCHXoJOrHuecKoro addex-
Ta HEHAJeXKHOCTH SIBJAIOTCA NeYaJbHOH NaMATH CHYTHHKH
«ABanrapa». Coenunensble IITaTel, ocTpo mnepexHBas
ycnexu Poccuu, 3anycruBieii CnyTHHK-1, mOnbITagHCh
BCTYNIUTh B COPEBHOBaHHE, HCNONb3YS IJs1 3TOH LeEJH IIOY-
TH He HCOBITAHHYIO pakeTy, KOTOpoH mpuiioch paborarh
NIOYTH Ha mpefejie CBOUX BO3MoxKHocTel, Heymauu u moce-
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J0BaBIllNe 32 3THM VHBIHHE U NOTEeps NpecTH:Ka OBIN OYeHb
Cepbe3HBI».

B 1971 rony xomanmoBanne BBC @OPT mnycruno Ha
cnom 30 peakTHBHBIX camoJieToB Tuna «Crapdaiiteps ame-
PHKAHCKOro NpPOM3BOACTBA, KOTOPHE JIETYHKH HAa3bIBaJH
«JieTalomuMu rpobamus». K atoMmy moMmeHTy GyHaecBep B pe-
ayabTate Katactpod morepsia 139 «CrapdaiitepoBs u 60-
Jee 60 JeTaBIIMX Ha HUX HHJIOTOB. DTO ObII cepbe3Hefmuil
yaap 10 NpecTHXKY aMepPHKaHCKHX CaMOJeTOCTPOHTeJbHBIX
KOMIIaHHUH,

B nauane nexa6ps 1978 rofa KoMaHIOBaHHEe aMepHKaH-
CKHMH BOEHHO-BO3AYLIHBIMH CHJaMH OTHaJ0 INPHKa3 O Bpe-
MEHHOM IpekpallleHuu nojeroB 700 OrpoMHBIX TpPaHCIOPT-
HBIX camoJjeroB C-130, ucnonb3yeMblXx B BOEHHOH aBHALUH
CHIA. dro pemieHue NpUHATO MOCTE MPOHCLIEANIE KaTa-
CTpO(bl OJHOTO M3 TAKHX CAMOJIETOB, B pe3ysbTaTe KOTOPOIl
noru6/10 MATh YJIEHOB 3KUNAaXKa. BBIICHUIOCH, UTO aBapHus
NpOHU3OLIa H3-32 HEeMoNaLoK B CHCTeMe YIpaBJeHHs ABHIa-
TeJIIMH; HemoJaJKH MOIJIM IOBTOPHTbCSL M Ha JApPYyrux ca-
MOJIETaX.

...Bech Mup ¢ yxKacom ycablans coobuieHHe 0 KaTacTpo-
(e, cnayunsmeiica B Mae 1979 roma Ham Umkaro, Korza us-
3a paspeiBa OJHOro 06oJsiTa H3 TpeX, KpemsllUuX [ABHraTesb
K Kpblay, pasbuics camoser JIC-10 BMecte ¢ 275 macca-
JKUPAMH M 3KHIAXKeM. YTIOMHHAJH MBI H O Katactpode ca-
mosnera JIC-10 rtypeuxo#i aBmakomnaHuum nox Ilapuixenw,
CAyYHBLIEHCS H3-3a HErOAHOrO 3amopa TIPYy30BOTO JIOKa.
M s10 naneko He Bce Katacrpods ¢ camoserom JC-10.
C 1971 roma, Korza HauaJjach peryJjsipHas SKCIIyaTalUs
3TOr0 caMoJIeTa Ha [ACCaKHPCKHX ABHAJHHHUSX, 3aperu-
crpuposano 10 (!) karacrpod [ C-10, B xoropsix norubmo
yXe Oosbiie 600 uesoBek. A mocie MaHckO# KatacTpogbl
1979 rona, xorna ¢upma «Maxknonnen—Jlyraacy npuocra-
HoBUJIa TNoJeThl Bcex 170 MOCTpOEHHBIX elo JaHHepOB AJs
npoBepky, B 68 camoJsieTax, 5KCIIyaTHPYIOILHXCA Ha BHYT-
penHux JauHusax CIIA, 6o ofHapyxkeHo 93 cepbesHEIX
noBpexjenud. Kaxxnas U3 sTHX MallHH HMesa NedajbHYIO
BO3MOXKHOCTb NMPOAOJIAHUTb CKOPOHBIN CIHCOK KepTB HeHa-
JeXHOH MAUIIHBL.

SKCIepTH, 3aHsBIuKecs paccienosanuem asapuil JC-10,
BoOOLle NPUILIIM K BBIBOLY, YTO caMoJeT Hexopaborad,
CKOHCTPYHPOBAH HAacNeX, HJI0XO HCHBITAH Nepell 3alycKOM
B sKcmonyarauuio. I[Ipuumna Bcero 3Toro — NoroHs 3a
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npubblbIO, iKenaHue 06OrHAaTL  KOHKypeHTa — (BHPMY
«Jlokxup» B GopbGe 3a MeCTO Ha BO3AYIIHBLIX Tpaccax.

A Benp Korpa-to eile He3aBucumas dupma «JIlyrmacs
CKOHCTPYHPOBaJia CaMblfi HaJeXHBIH camoser B Mupe. ITO
3HAMEHHTHIl «JAyraac», «makora», JIn-2 — camomer JIC-3.
Ero ucropus nasamacw ¢ Toro, uro ¢pupme Honanena Hyr-
Jgaca B 1932 romy oxuoit M3 aBMakoMnaHui OblJIO mpemJio-
JEeHO CKOHCTPYHpPOBaTh ABYXMOTOPHHIH MaccaKHUpcKuil ca-
MOJIeT Ha JBeHaguartb mHaccaxupoB. CHauasna NOSBHJICA
HC-1, satem [C-2 u, nakonen, JC-3, xoTopsifi HepeBO3H
21 maccaxupa co ckopoctbio 340 xumomerpos B uac. «yr-
Jlac» cpasy ke clenascs HeoOHYafHO NONMYJAAPHOH Mallu-
no#t. ITostromy korma CoBerckoe nmpaBHTenbcTBO B 1935 ro-
Ly peumujo KyNHTh JIHLUEH3HI0 Ha HPOHM3BOJACTBO CaMmoOJeTa
ans Aspodaora, BHIGOp maj HMEHHO Ha 3Ty MalUIHHY.

B Teuenne Tpex sier B Hallefl cTpaHe OBLT HaslaxKeH BHI-
NyCK «IyrJacoB», NpuYeM IIPH OCBOEHHH INPOH3BOACTRA B
KOHCTPYKLHIO caMoJsiera OblIM BHeCEHH CYIleCTBEHHBIE YCO-
BEPIIEHCTBOBaHHA. B maMsaTh 0 IJaBHOM HHIKeHepe 3aBOJA
B. JlucyHoBe, 3acayru KOTOPOro B OCBOEHHHW HPOH3BOACTBA
OblIM OYeHb BEJIMKH, CaMOJIeT y Hac craj HasbBaThes JIn-2.
270T caMoJieT OblJl ONHUM H3 CAMBIX HAJEXKHBIX BO3LYUIHBIX
KopabJsiell B Mupe.

JIC-3 B rombl BTOpPOfl MHPOBOH BOWHEI CTaJ OCHOBHBIM
TPAHCHOPTHBIM BO3AYIIHBIM CpPEACTBOM CTPaH aHTHIHTJIe-
poeckoil koasnuuu. C 1935 nmo 1947 rop OBLIO BHIIYIIEHO
Gomee 12 ThHICAY TAaKUX MalIUH.

Coryacno cratuctuke ¢upmer camonernt JJC-3 Hasera-
Jad B obule# caoxHocTh 140 MHAMHapAOB maccaXHpo-KHJIO-
MeTpOB H mepeBe3sn He MeHee 400 MUIIHOHOB MacCaskHPOB,
He CUHTAast BORHHBEIX I1€PEBO3OK.

[To muenuio saerunkos, JC-3 MOXKHO caoMaTh, HO H3HO-
CUTbCSI OH He MOXKeT HHKOTLAa. YIpaBjieHHe TpaKAaHCKOf
aspauun CIHA B 1951 romy 3asiBu/iO, UTO IIPUTOLHOCTb
«hoyriaaca» AJs BO3AYIIHOH caAyxO0b He orpaHudyeHa HHKa-
KHMH CPOKaMH.

Bonee wem copokanernu#i omeiT skcnayatanup JIn-2
TNOATBEPAMJ BLICOKYIO HALEXKHOCTb STOH MalInHBI, JAaxe
cefiyac oHa MPOROJIKAET SKCIIYaTHPOBATbCS HA MECTHHIX
JUHASX AspodioTa n B ApKTHKE.

IloBrimenye HafeXHOCTH CTal0 HacyliHeiimef IpakTH-
gecKoH HeoOGXONHMOCTHIO.

K necuacrblo, moravany B 06JaCTH HaIeXKHOCTH, Kak
3T0 yacTo OblBaeT NpPH pa3BHTHUH J0O0H HOBOH 06/1aCTH HC-

95



CleJOBaHHH, LeJH U 3aJaun He OBLIH CPOPMYJHPOBAHHI 10-
CTaTOYHO sicHo. He O6bLJIO e€qMHOrO MHEHHS H O MeToJAax
HOBOH Teopuu. Bosbine TOro, He OBIJIO YETKOCTH B CaMOM
onpeJesleHNH HaNeXKHOCTH TEeXHHYECKOH CHCTEMBI.

[TorpeGoBasuch MHOTOUHCHEHHBIE OGCYKAEHHS, CIOPEI
A IHCKyCCHH, 4TOGBI HHIKEHEPHl M YueHble HpPHIILIH, HAKO-
Hell, K BBIBOJY O TOM, YTO HaJeXHOCTb — 3TO OTHIOAb He
HalyMaHHas] XapaKTepPHUCTHKa CHCTEMBI, a ee HeOTbeMJe-
Moe CBOHCTBO, TaKoe e peaJibHOe U 00beKTHBHOE, KaK MpH-
BBIYHbIE BeC, MOILHOCTb, 00beM, KO3((HIHEHT IN0Je3HOro
JeficTBusl. DTO CBOHCTBO He MeHee, a MOXeT ObITb, GoJiee
BaXKHOE, yeM IPUBBIYHEIE, TpaJHIMOHHLE. Benb camasa Kpa-
CHBasi, MOIIHAS M SKOHOMHYHAs MallHHA HHKOMY He HYXKHA,
€CJIM OHA YacTo 6e3[eiCTBYeT H3-3a NOJIOMOK, eCJIH ee HYXK-
HO TO M OeJO PEMOHTHPOBATb HJIH 3aMeHATb B Hell Kakue-
TO y3abl. MHorma paxe aBTOMaTHUeCKHe, HO HeHaJeXKHBIE
YCTPOKCTBA ropasfo MeHee peHTaGesbHBI, YeM HeaBTOMATH-
YyecKHe, HO HaJleXHbIe,

Ha opHOoM coBerckom xmMMuuecKOM KOMGHHATe IJisl aB-
TOMaTHYECKOTO PeryJupoBaHHs mpolrecca NPUMEHSAJCS Npo-
CTO# NpubOp — 3/7eKTPOKOHTAKTHEIH MaHOMeTp. CToHN 3TOT
npubop 7 pybueir 30 Komeek, 3KOHOMHUYecKas 3(deKTHB-
HOCTb ero BHelpeHHs oleHuBasack B 200 py6GJeit. OnHako
3TOT HpHOOp HacTo oTKasbiBajJ. OH OTKa3blBajg B CPelHEM
IecThb pas B Mecsil, NpPUYeM KaxKAHBH OTKas o0O0Xomuiacs
npennpusTuio B 300 py6sell. D10 mpuBesO K TOMY, UTO HC-
NOJb30BaHNe aBTOMATHYECKOro npubopa OKa3ajoch HeBHI-
roaHbiM. Tak HMMEHHO HeHaJeKHOCThb pemrusaa cyanby Ho-
BOro mpubopd.

YTro kXe Takoe HaneXHOCTh?

HapexxHocTh — HOBBIH CMBICN CTApoOro cNosa

TFocynapcrBeHHbIfi CTaHZAPT ONpenensieT HaJeXKHOCThb
KaK CBOHCTBO OOBbeKTa BLINOJHATbL 3aJaHHble (PYHKIHH, CO-
XpaHss BO BPEeMEHH 3HAUEHHS YCTaHOBJEHHBIX 3KCIJIyara-
HHOHHBIX TIOKaszaTesefl B 3aJaHHBIX Mpefesax, COOTBETCT-
BYIOIIKMX 3aJaHHBIM PEXHMaM H YCJOBHSM HCIOJb30OBaHHUS,
TeXHHUYECKOro obc/y:KUBaHUS, PEMOHTOB, XPaHEHHs H TpaH-
CIIOPTHPOBAHHUS.

ITpn sTOoM uMeeTcs B BHAY, YTO YCTAHOBJIEHHEE 3KC-
IJIyaTalHOHHblEe [TOKA3aTeNd COXPAHSAITCA B TeueHHE Tpe-
GyeMoro mpomexXyTka BpeMeHH HWJM TpeGyeMoH HapaGoOTKH.
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CrpourtenncTBo BaBuioHnckoi 6amwnn. PucyHok XV B. TexHHka apeBHero
MHpa npejcTaBleHa GJOKOM H OTBECOM




BaBusoHnckasi GawHs B npexacrasienud [1. Bpefirens

Packonku 3mkkypara



Yeprexx cBoma Ha ockoike kamua. Erumer, 111 nuunactus, cepenuuna
IIT TeicsyeneTus Q0 H. 3.

Apxu Ha pumckoM @opyMme, CKpelJeHHble LEMEHTOM, HX BO3pacT —
2000 set

[nubsiHas Tabjuuka ¢ u3o6pakeHweM miaHa nocrpoiiku. JpesHee [By-
peune, Il ThicsuesneTHe no H. 3.
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Kapra sonoTeix pyanukoB. Eruner, Bpemena Hosoro mapcrsa. 3a-
poXxjaeHHe reorpacuu
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OprlBOK H3 «MaTeMaTH4YeCKOro» nanupyca CBUIAETEJIbCTBYET O TOM,
UTO [ApeBHHUE €runTsdHe 3HaJIM 3aKOHbI am‘eﬁpbl

Jenan. CpenHeBeKOBbiit Gapenabed



CkynbnTypHbIH noprpeT ApucroTesnss (MpeanoJiOXKHTeNbHO)

Jleonapno na BunHuu. ABtonoprper
Fanuneo Tanugeit

Pucynok Tanusesi, WAMOCTPUPYIOLIMH HCNHITAHHE KOHCOJbHOH GasKu



Hayka Ha cayx6e Boitubl. I'paBiopa XVII B

HccaenoBanue cBoiictB nopoxa M3 Benckoiét pykonmucu, XV B.



ABapusi nJOTHHBL

Tafickuit MocT mocje KaTacTpodwl



BapbiB THraHTCKON MOpCKO¥M mywkn «MuporBopeu» (1884), mo6yaus-
KA aMepPUKAHCKUX yYeHBIX 3aHATHCA NPHCTAJNbHBIMH HCCJAEJOBAHUAMHU
(u3uKH TBepAOro Ttela



Taxomckuit MOCT BO BpeMst KaracTpodbi



JKenesnonopoxHasa karacrpoda B wrare Hbio-Vlopk, npoucenumas
M3-3a HeCOBEepILIEHCTBA CHrHAJbHOH M TOPMO3HOH CHCTEM noe3na
OnHa W3 Takux KaracTpod HaBena BecTHHraysa Ha MbICIb O HEO6XO-

JUMOCTH pa3paboTku 3¢ (PeKTHBHOrO TOpMO3a



IMoxap Ha «['mHAeHOypre»



Fopsiimit « Fungenbypr» nocie najgeHHss Ha 3eMJI0

Ynap moaHuH B HeGocKkpebd



ToHer packosoBluHiicsi HafBOe aMepUKaHCKMH TaHKep. AHaanu3 nono6-
HbIX KOpalGJeKpylleHHH NpHBEJ K HOBOMY NOHHMAaHHIO NPOUYHOCTH KO-
po6yaTbix 6aJoK



Kpynuneiimuit HesigepHbli B3DbIB — B3PLIBAIOTCS y106peHus



[lepBas aBTomMOGu/IbHAsA aBapus, AHraus, 1896 rox. Ha kpyTtom cnycke
JomHysn 060 KoJeca, YTO MPHBEJO K rHGesNH ABYX 4YeJOoBeK

Kpomewrasi tbma B Hbio-Flopke
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Kpusbie HOpMa/bHOrO pacnpenesieHus

Tunnynas KpuBasi, XapakTepH3YIOILasi HaAeKHOCTb H3JeJUsl B 3aBHCH-
MOCTH OT BPeMeHH 3KCn/yaTalHu
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B3peiB mapoBoro skunaxa. 1826 rox

IMocanka camosera Wi-18 ¢ aByMs OTK/AIOUEHHBIMH JBHTATeJSAMH
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MOﬂeJIb, HCIOJb30BaBIIAACA IPH HCCJAEOBAHUAX BO3MOXHOCTH BO3-
AyXxonJiaBaHud

MaHekeH A5 MOZeNHPOBAaHHsS aBTOMOOHJBHBIX aBapui



Mogenb kopnyca Jegokona «Epmak», BolmosHeHHast aIMHpPaJoM
C. O. MakapoBsiM

HcnbiTaHns HOBBHIX cHCTEM 6awmepos




TpaHcnopTHpOBKa 3amacHOro ABHraTeJis

Camoner «BouHr» nanaer Ha xuable kBaptaanl Cau-Iluero



[MTocnencTBusi «MeJKOH» aBHAaKaTacTPOGbI

XKeprBel yparana. Co cTapuHHOH rpaBiOpHI



[NoBanennan yparanom JonHa 6amus uepksu B [lyHra-Topna (CLIA,
wrat Paopuzna)



Cwmepu B a3znarckoit crend. CTapuHHBIH PHCYHOK

Cmepu B AznpuaTnueckom Mope. Pexkas ¢otorpadus



TMocnencrBus 3eMJIeTPsICeHH s



3emnerpscenue. C pucyHKa oueBHALA



Llynamu. C rpaBiopsl XIX Beka






OGpasoBanue «rjasa» yparana. CHHMKH cHeJaHbl aBTOMAaTHUYECKH ¢
6opra coBeTcKoro cnyTHHKa «Mereop». MHpopmauns, nonyuenHas co
CIyTHHKA, NOMOraeT MNpeACKa3blBaTb BO3HHKHOBEHHE YyparaHoB H HX
BO3MOXKHOe HampaBieHHe



OGJayHblil MTOKPOB 3eMJIH.




Tor e cranmapT ompefensieT M TMOCJTefHee MOHSTHE.
Hapa6oTka — 3T0 NPONOMIKHTEIBHOCTb HJIH 00beM paboThl
00beKkTa, H3MepseMble B udacax, KHJIOMETpax, rekrapax,
HKJIaX, KyOOMeTpax W/JH B NPYruxX eIUHHIAX.

Taxum ob6pasoM, Mbl NPHXOAHM K [AOBOJbHO CTPOroMy
U SICHOMY OIpEe/eICHHIO MOHSTHS <«HANEeXKHOCTb H3AENHSI».
Hanpumep, 9to Takoe HaAEXHOCTb TpakTopa? ITO ero
CBOHCTBO BBHINOJIHATb CBOM (DYHKIHUM NPH COXpaHEHHH OCHOB-
HBIX SKCIJIYaTAaLHOHHBIX IOKasaTesell — MOILHOCTH, MpPOH3-
BOAMTE/bHOCTH, PACXOJe TOpPIOUero u Tak jAajee, NPHUEM b
TeueHHe ONpeAeseHHOr0 BpeMeHH HWJIH, HanpuMep, B Ipo-
Iecce BCMAUIKK ONpefesieHHOro KoJsuyectBa rekrapos. C mo-
MOIIbI0 YKa3aHHOrO B CTaHZapTe ONpeleseHHs MOMKHO OIH-
CaThb HAJEXKHOCTb H JIOOOr0 APYroro TEXHHYECKOrO H3AENHS.

Ho Tyt Bo3HuKaer apyras mnpobJjema: eclIM Haaex-
HOCTb — OObEKTHBHOE CBOHUCTBO H3MAENHUS, TO €€ MOXKHO K3K-
TO U3MepuTh? M3MepuTh AJHHY MOXKHO C IOMOUIbIO JIMHEH-
KH, BeC — C IIOMOIIbI0 BecoB. LEAMHHUBI AJHHBIL, Beca, Bpe-
MeHH U MHOTHe ApYyrue HMEIT 3TAaJOHBI, NPH CPaBHEHHH C
KOTOPBIMH MOXKHO IHOJYUHTb TpebyeMble XapaKTepHCTHKII.
A BoT sTasiona HamexHoctH HeT. Iloka 4TO ellle He cOBCeM
SICHO, KaK H3MepATh HaAeKHOCTb. C 3TOl neJbl0 HPUXOLMT-
Csl BBOAHTH HOBble IOHSTHS — «OTKa3», «BepOSITHOCTb 0e€3-
OTKa3HO! paboThl», «KAHTEHCHBHOCTb OTKa30B» H AP.

[Tonarus 06 oTkaze U 6€30TKA3HOCTH ABJAIOTCA OJHHMH
M3 OCHOBHBIX B Teopuu Hamgexuoctd. OO6wluHo mon 6Gesor-
Ka3HOCTbIO MOHHMAeTCAd CBOHCTBO H3AeNHH COXpaHATH pabo-
TOCIOCOGHOCTh B TEueHHe ONpefesIeHHOro HHTepBaJjia Bpe-
meHu. OTKa3 — 3TO MOJIHAS MJH YaCTHYHAA yTpaTa H3[esH-
eM pabGorocnoco6roctd. CaMo NOHATHE OTKas3a OKas3asoch
HENPOCTHIM.

L1 HeKOTOPBIX H3[EeJHH, OTHOCHTENbHO HEeCJIOKHBIX 10
KOHCTPYKIHH, TOHATHE OTKa3a MOXKHO BBECTH COBEpLIEHHO
yerko. Hanpumep, sjexTpuueckas JaMIOYKa HJH TOpHT,
HJIH HE TOPHT, €CJIH y Hee Meperopes BOJOCOK.

Onnako ye IJs1 MaJo-Ma/JbCKH CJIOXKHBIX H3LEJNHH 1O-
HSITHE OTKa3a SIBJSEeTCs BecbMa OTHOCHTEJbHBIM. Eciu Ba-
ma saeKkTpobpuTBa OGpeeT, HO NPH STOM CHJBHO LIYMHT,
MOJKHO JIM CYHTAaTh, UTO OHA OTKasasna?

Oco6eHno sICHO OTHOCHTEJNbHOCTh NOHSTHS OTKasa BU[-
Ha Ha npHMepe U3NeJqHH PaAro3JeKTpoHUKH. Eciu Bennuu-
Ha KaKOro-TO CONPOTHBJICHHS B TeJEBH30PE H3MEHHTCH Ha
HEecKOJIbKO HPOILEHTOB, TO, NO-BHAMMOMY, HM300pajkeHHe He-
CKOMBbKO yxyaurutes. Huvero Oosiee cTpallHOro He NPOH30-
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finer. Taxoe Xe U3MEeHeHHE BeJHUHHL CONPOTHBAEHHS B 60-
Jiee CJIOXKHOM YCTPOHCTBE MOXKET BBHI3BATH HeCpaBHeHHO 60-
Jiee cepbesHbie HOCJAEACTBHS.

HyxHo ckazaTh, YTO JOBOJILHO YacTO HHXKeHephl, obpa-
llasi OCHOBHOE BHHMaHHWe Illa COBEPLIEHCTBOBAHHE OCHOBHBIX
y310B H3[e/Hs, YyNyCcKaloT H3 BHAY, 4TO NpPHUYHHOH Hena-
IeXHOCTH M TNocJeAyiollefi aBapud MOTYT ObITh KOHCTDYK-
THBHBIE Y3/BI, HOCALIWe, Kasanocb Obl, BTOPOCTENEHHHIH,
BCIoMOTaTeqbHBIH XapakTep. OGBIUHO Ha BBICOKYIO Hajexk-
HOCTb PAacCYUTHLIBAIOTCS HMEHHO OCHOBHBIE Y3JIbl, OCHOBHOE
obopynosanne. Hanpumep, B cynmepcoBpeMeHHOM CBepX3BY-
KOBOM NaCCaxKHPCKOM peaKTHBIOM camoJieTe «KoHKOpU»
aHrJI0-GpaHIy3CKOro HPOU3BOACTBA HANENHOCTb OCHOBHBIX
GOpTOBHIX CHCTeM BHIOpava TakuM o6pa3oM, 4TOOb BEpoAT-
HOCTb HX OTKa3a C HEONMAaCHLIMH IOC/JEACTBHAMH COCTaB-
asna He Gosee 105, BepoATHOCTH ONACHBIX OTKA30B — He
6osee 107, a xaracTpodHuecKre NOJOMKH HCUHCASIOTCS Be-
posTHOCTbIO, MeHbIe# 10-9, TaxuM o6pasom, ocHoBHOE 060-
pynoBasue B caMoJjeTax, Kaxk NPaBHJIO, PACCYHTAHC HA BHI-
COKYIO HaJleXXHOCTb.

C npyroil cTOpPOHBI, MOXHO BCHOMHUTbH yiK€ YIOMHHAB-
myrocs «KoMmery», npuYnHOH KaTacTpodbl KOTOPOii SIBHJNCH
HepauyoHaJbHO BbIOpAHHLIE OUYePTAHHA HJJIIOMMHATOPOB
(ocTpble yranil).

Eme ogHuM OpUMepOM HEBHUMaHHf K <«AeTanfiM», IO-
BJIEKILEro Tparnueckue IOCJENCTBHS, MOXET CJAYKHTb He-
nasHaAs katacrpoda Onus [lapuxa oaHoro ua wkpynuefmunx
coBpementbix camosetroB — JIC-10 dbupmpr «Marnonnsn—
Ilyrnacs, npuHagiexallero TYPEUKHM aBHAJHHHAM. DKC-
mepTH, paccje/oBaBllHe NPHYMHY 3TOH KatacTpodbl, HpH-
IIJIH K BHEIBOAY, UTO OHA NPOM30LIJA H3-32 paspyuieHus He
KaKoro-iu6o OCHOBHOTO y3Ja caMoJjieTa, a BCero Julllb JBe-
pH Ipy30BOro OTCeKa.

YIMBUTE/IbHEIM B STOH TparHyecko# HCTOpHH OpejicTas-
JIIeTCA TO, YTO 3TO OB yXKe OTHIOAb He HepBHIH cjyuaid
HemoJNafioK C 3JIOMOJNYyYHOH Tpy3oBofl gABepbio. B wuione
1972 ropa nan Kanapoii y camomera [ C-10, na Gopty Ko-
TOPOTrO Haxoguaoch 67 maccaxkupoB, COPBaJC ABePb JIE€BOIO
XBOCTOBOIO TPY30BOTO OTceKa. BHesanub#i mepenan ar-
MOC(epHOro NaBJeHHs MeXAy TepMETH3HPOBAaHHBIM Iacca-
JKHUPCKHM C4aJIOHOM K DAaclOJIOKeHHBIM MNOA HHM TI'DY30BHIM
OTCeKOM Bbi3BaJs KOpoOJ/eHue 1oJa cajJoHa, KOTOpoe HMpHBe-
JIO K DaspblBYy HJAMW [OJOMKE BaXHBIX JHHUH yNpaBJieHHd,
MAYIHUX OT NUJIOTCKOH KabuHBl K XBOocTy caMoJgera. [lamory
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4yyJ0M YyAaJ0Ch- HOCAAUTh CaMOJIeT, Y KOTOPOro BBHIKJIIOUH-
JHUCh XBOCTOBBle [BHTAaTe/H, NPAKTHYECKH OTKa3ajH PYyJH
BBLICOTb!, 3aKJHHUJICS PyJb MOBOPOTA.

Anamusupys nogo6uste aBapuu ¢ JC-10, Haunonambnoe
610po GesonacHocru moJsetos CIIIA pekomennoBano dupme
OPHHATbL PN Mep HO NPeROTBPALIEHHIO Ha 3THX caMoJieTax
BO3MOJKHEIX aBapuHHBIX cHTyanui. BeisgcHuiIoch, B 4act-
HOCTH, UTO OflacHble HeNMOJIaAKH HMeJHuch Ha 48 camoserax
tuna J1C-10. B kauectBe oaHOH u3 Mep Ge3onacHocTH Biopo
pPeKOMEeH/I0BaJ0 H3MEHHTb KOHCTPYKUHIO TIPY30BOH ABepH,
BBe/Jifl CHCTEMY TaK Ha3blBaeMOH «3aMKHYTOH MeTJaH», ra-
panTHpyIOlnell OT BHE3aNHOro OTKPHLIBAHHS HJIH CHOCA [Be-
pu. Takue u3MeHeHHs KOHCTPYKLUHM CPasy e CTajJd HPOBO-
JUTbC B KH3Hb. A BOT Ha camoJjere, pas30uBIUEMCS BO
®dpannun, H3-3a KakKOA-TO ¢aHTacTHUECKOH XaJaTHOCTH Ta-
KHE H3MeHEeHHS B KOHCTPYKLMM [Bepell mpoBefeHbl He Obl-
au. [locne karacrpodwr Bce 130 camoseros JC-10 6binn
CHATHl C JIHHHH M NOABEPIVINCH CYLIeCTBEHHBIM NepelenKam.

A Temeph, KaK MBI yiKe YNOMHHAJIM, HX HOJETH ObIJIK
CHOBa MpCKpauleHbl — yxKe I10 APYyrodl npuuuHe, eile OoJee
Cepbe3HOH M OMacHO¥ — 0 NPHUUHHE HeHANEeXKHOro KpermJe-
HHS IBHTATES.

Hecmorpst Ha CBOW0 OTHOCHTENbHOCTh, NMOHSTHE OTKasa
SIBJISeTCs CUeHb IOJIE3HOH W BecbMa COJepIKaTesNbHOH Xa-
pakrepucrikoli. C ero noMowbsl0 MOXKHO BBOAHTb pPasJHy-
Hble 4HCJ/IeHHbIe N0Ka3aTesNd HaAeXHOCTH.

OTKaspl MOXHO pa3fejuTh Ha BHe3alHBIE W HOCTENeH-
Hele. l3penne MoxKeT YXyAWIaTbCs MOCTENEHHO, CTapeTh.
Y TeneBH30pa I[OCTENEHHO YXyAllaercss H300paxeHHe —
3T0 CTapeeT, H3HALINBAeTCS KUHECKON. ABTOMOOHJb YyXKe
He MOXKEeT Pa3BHUTb HEOOXOAHMYIO CKODOCTb — y HEro H3HO-
cuics aBuratenb. Ho, KpoMe TakHX MOCTEHEHHEIX OTKA30B,
cayyailoTcs H BHesanuble. OHH YacTo HMEOT Katacrpodu-
yeckn#l xapakTep. B OGoJbLIMHCTBe CJlyyaeB OHH MPOHCXO-
OAT U3-32 HEOXHAAHHO Pe3KOro H3MeHEHHT YCJAOBHH pa-
60TEL

[TousiTns «BHE3aMHOrO» WJIM IIOCTENEHHOr0» OTKa3a TO-
e BechMa oTHocHTebHBl. Korma mneperopaer siexkTpuue-
cKasi JaMIIOuKa, HaM BCerja KaxerTcsl, 4TO 3TO MPOHU3OILUJIO
BHe3anxo. Ho ecan B cetu He OBLIO pe3Kux KoJjeGaHui Ha-
NpSKeHUs, BHE3AMHOMY CrOPaHHIO BOJIOCKA, MO-BHAHMOMY,
OpPEeALICCTBOBAIH KaKHe-TO [OCTCNEHHble H3MeHEHHs €ro
CTPYKTYPBLL.

Taxoit cayuail OyaTo Obl BHE3ANHOro 0TKa3a, K KOTOPO-
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My OpHuBeJo IOCTelleHHOe HaKOMJeHHe OPHHHH, OYeHb XO-
pOILIO, NPaKTHYECKH NPOQeEcCHOHANbHO ONHCAH B H3BECTHOM
pomane Aprypa Xeitnu «Orenb». Tor, KTO unTan 3T0oT po-
MaH, KOHeyHo, MOMHHT, YTO MHOIHe CIOXKEeTHble y3Jibl poMa-
11a aBTOp paspellaeT DpU NOMOIIH aBapuu JudTa, pyXHyB-
LIero ¢ AeBfiTOro sTaKa. JIugT OBl OCHAlUEH clenHasbHbl-
MH nOpHcnocoO/eHUsIMH, B NpPHHUMIE CTPaxylOWHMH OT
KaTacTpodbl: peryasitropoM CKOpPOCTH, cpabaTbiBalOLIHM,
€CJIH CKOPOCTb KaGHHbI NMpeBbllliaeT OlpefeseHHYI0 BeJHUYH-
HY, H YeTHIPbM$S NPELOXPAHHTEJbHBIMH KOJOAKAMHM, 10 CHI-
Hajny perynaropa OJIOKHPYIOIMMH BCe veThbipe pefbca, [0
KOTOpbIM ABMraercsi Kabuua. ABapus Obla Bbl3BaHa TeM,
YTO peryJjsarop cpaboTasn ¢ ONO34aHHeM, H3-3a Yerc BKJIO-
YHJIHCh TOJILKO [Be KOJIOAKH: KaOHHA HaKpeHHJach, CTCHKH
ee He BBUAEp:KaJil ¥ JIIOAH BbINAANW Ha 6eTOHHOE AHO LIAXThI.

Otkas perysasTopa saech Gbl1 THIHYHBIM BHE3aNHBIM OT-
Ka30M; HO CJIYYHJICA OH HK3-32 [OCTeleHHbIX H3MeHeHHH B
paboTe MaseHbKOrO 3/JEKTPHUECKOro pejie, Jaxe B OLHOMH
€ro JerajJbKe — KPOIIEYHOM CTep:KHe-Toskartese. MuHua-
TIOpHAA MeTaJjJHueckas roJioBKa, B KOTOPYIO Obll BBHHYEH
9TOT CTepKeHb, NPUBOAMJA B AeficTBHE TPH BhHIKJIOYaTe-
Jg — OJMH M3 HHX BKJIo4aad MoTop audta. Ecan 310T BH-
KJlo4aTesb OTKa)keT, kabuHa jaudra nod AeficTBHeM co00-
CTBEHHOH TfIKeCTH HauHeT IajaTb. BH3BaTh Takylo aBa-
PHIO MOT NOJHBEIY H3HOC CTEPKHHA H FOJOBKH.

Bor kak aBTOp pomMaHa ONUCBIBAET NPUYMHY OTKA3a BEHI-
KJIoyaTesns.

«¥YKe HECKOJbKO Heledb CTepKeHb-10JKaTedb paciua-
TEIBAJICS B CBoeM rHe3jge. PaciuiaTbiBasch — CTOJNb He3Ha-
YUTEJIBHO, UTO, €CJIH YBEJIUUH1b aMIIHTYLy B CTO pas, CMe-
llleHHe He npeBbLIANO OBl TOJILHHY 4€J0BEYecKOro BoJoOCa,
roJIoBKa MeJJIeHHO, HO HeYKJOHHO NOBOPauuBajach, BHIBHH-
YHBAsCh U3 TOJKaTessl. DTO HMeJOo ABOSKHE MOCJeLCTBHS.
Bo-nepBBIX, AMHHA TOJKATeNAsl M FOJOBKH CaMONpPOH3BOJBHO
yBeJH4YHJach. A BO-BTOPHIX, IepeK/aiouaTejs MOTopa Oblil
I'OTOB BOT-BOT OTKJIIOMHTbCH.

[Tono6Ho TOMY, Kak MNOCNeNHss KpOLleuHas MNeCuUHHKA
MOXeT [lepeBeCHThb yallly BecoB, TaK M elBa 3aMeTHbIH no-
BOPOT IOJIOBKH MOI celfyac OKOHYaTeJbHO OTKJIOUHTb MO-
TOp Judras.

Brnoanne npodeccronanpuoe onucaHHe MNOCTENEHHOro0 OT+
Ka3a, KOTOpOoe MOxeT BOHTH B YueOHHK NO HadeKHOCTH.

[locTenennoMy oTKa3y Bceraa, a OTKasy BHe3amnHoOMYy —
OYeHb 4acTo NpeAlleCTByeT H3HOC JAeTajed H 3/7eMeHTOB
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H3Jeaus, UX «cTapeHHe». K KaKuUM TOMbKO yXUILIPEHUAM He
npuberaior, yToGbl YMEHBIINTb U3HOC! Beab yMeHbUIHTL U3-
HOC — 3TO YBeJUUHTH HaleXKHOCTb H3geaus. Yacto perue-
HHSl, CBSI3aHHble C YyMeHblIeHHeM H3HOCa, OBIBAlOT COBep-
UIEHHO NapajoKcalbHbIMA.

Hanpuwmep, coBeplieHHO OYeBHAHO, 4TO TpPeLIHHH, BO3-
HUKalOllne mpH pabore H3AeaHdA, a0COJNIOTHO HexkelaTelslb-
Hbl. OHH 3HAYWTENbHO OCJa0JfAIT NMPOYHOCThL JeTasell H
4acTO CTAHOBATCS MOpPHUYHHON aBapuil. 3agaua GopbOB C
TpellHHAMH HallJia COBEPLIEHHO HEeOXHAAaHHOe pelleHHe —
HCIOJNB30BaTh TPEWIHHB MPOTHB TPeLluH. 2KCIepUMeH-
TalbHO OBIJIO A0KAa3aHO, YTO MHUKPOTPeLIHHB B KepaMHKe
OPHIAIOT eif NPOYHOCTb CTaJjH, U 3TO NMO3BOJIAET NPUMEHATH
KepaMHKy B BbICOKOTEMIIepaTYpPHHIX TypOMHAX, JONACTH
KOTODPBIX JOJIXKHBI BBIAEPKHBAThL HarpeBanue no 1800°. Ec-
JIH B TAKOH KepaMHueCKOH [eTajH BO3HHKHET TpellnHa, OHa
TOTYaC Ke HaTaJKMBaeTCd Ha CyLIeCTBYIOULY0 MHKPOTpe-
IIMHY, paspyluaiolilee YCHJAHe OTBOAMTCA B CTOPOHY, pac-
npejensiercas no GosblloMy o0beMy H «TepseTca B Mare-
puane». [lpaBpa, MHKpOTpeIlMHB B KepaMHKe IOJIKHbI
OBITH PacnoJioXKeHbl Tak, YTOOB OHH He COEAHHAJHCH H He
o6pa3oBbiBajau Gosiee KPYNHBIX TPEIIHH, KOTOphle CaMH MO
cefe MOTyT NPUBECTH K pa3pylleHuio nerajH. Paspaborau
H MeToJ 00pa30BaHHS CHCTeMbl MHKPOTDELIMH B KepaMmHKe
NpH ee H3rOTOBJIEHHH.

Hna Mexanuueckux netaseil 6HYOM SIBJISIETCS M3HOC NpH
TpeHun. OueBHAHO, YTO TaKOH M3HOC CYLIeCTBEHHO 3aBUCHT
OT LIepOXOBATOCTH TPylluxca nosepxHocrell. Kasajoch Obl,
4eM [OBEPXHOCTH YHulle, TeM MeBbile OYyIeT TPeHHE H TeM
10JIblIe OpoCaAykKaT jderand A0 Havasna usHoca. OnHako Ta-
Koe npexcrasJsente omu6ouHo. [eso B TOM, 4TO 1paKTi-
yeckd 90 DpOUEHTOB TPYLUMXCH AeTanell cMasblBalOTCA, H
M3HOC BO MHOrOM 3aBHCHT OT TOro, Kak yAep:KHBaercs
cMa3Ka Ha TPYUIUXCH NOBEPXHOCTAX. A ynep:KuBaercss OHa
B «KapMaHax», o0pa3yeMblX BHaAMHAMU <«MHKpopesbeda»
[IOBEPXHOCTH J[eTaJji, 3aBHCAIIEr0 OT BeJHYHHB H (HOpPMBI
mepoxosarocteil. OKa3anoch, YTO HAHMJIYUIIHE pe3yJbTaThl
AJI 3alUHTHL 0T M3HOCA NOJYYalOTCsl He Torja, Koria Liepo-
X0BaToCTell HeT, a B TOM CJydyae, KOria OHM HMEIOT 3a/laH-
Hble pasmepn n gopmy. XapakrepoMm Mukpopesabeda IeTa-
Jefl onpenesasieTcs W HX  CIOCOOHOCTH INPOTHBOCTOATH
KOPpO3HH, TaK Kak NpH ONpefeseHHOM XapakTepe MHKPO-
penvbed:a NOBEPXHOCTH [eTajgd, OTJIHYAIOWIEMCS [T0J0rok
dopMofi Bmaaun M HepoHOCTell, arpecCUBHbIE MNaphl, rasbl,
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JKUIKOCTH He MOTYT VIEpXKAaThCsl Ha MOBEPXHOCTH M JIETKO
YAANSIOTCS.

Yro06bl NOTyYuTh MOBEPXHOCTh C 3aJaHHBIM MHKpOpeJsbe-
dom, B Coserckom Corose Guls1 pa3paboTaH OpHrHHAJbHLINA
cnoco6 06paboTki — BuGpanyuoHHOe OGKaThBaHue. 3TOT
cnocob 3anaTelTOBaH BO MHOTMX CTpaHax mupa. Ha mHorux
TIpeANpHATHAX CTPaHK 3TOT Cnocob yxe npumensercs. baa-
Tojapsl eMy CYLleCTBEHIIO NOBBICHJIACh HAAeKHOCTh MAaIIHH,
YMEHbIIHJICSA M3HOC U, KaK CJAEACTBUE, CTAJH PerKe <IOCTe-
TIEHHbIE» OTKAa3bl.

Eule onuum HCKAIOUHTEIBHO BaXXKHBIM MOHSITHEM TEOPHH
HadeXHOCTH fBJsIeTCS AO0JTOBeuHOCTh, [loAd  jpojaroBeu-
1I0CThIO M3Me/Hg MOHMMAIOT €ro CIOCOOHOCTh K IJUTeJbHOMN
pabore npu HeoOXOAMMOM TEXHHYECKOM OOCJYXHBAHUH, B
KOTOpPO€ MOTYT BXOIZUTb W PEMOHTHl, W 3aMeHbl Jeraneil, n
JIOTIONIEHTeNbHble HACTPOUKH U PETy/NHPOBKH, H €llle MHOTHE
JIpyTrHe omepauuu. A B KOHIle CPOKa, ONpelessiomero AoJ-
TOBEUHOCTb, B H3/eJUN TNPOABASIOTCA TaKHe H3MeHeHHd,
nocJie KOTOPHIX BOCCTAHOBHTBL €ro JIHOO HEeBO3MOXKHO, JIHGO
9KOHOMHUECKH Henenecoobpasuo. (Tor ke mpumep c snek-
TPHUEeCKOH J1aMIMOYKOil: BOCCTAHOBHUTH CroOpeBIUHI BOJIOCOK,
KOHEYHO, MOXHO, HO NpaBO e, ropasfo [elleBje B Npo-
1le B3ATh HOBYIO /MaMIOUKY!)

HonroBeunocts xapakTtepnayercsa anbo BpemeHem pabo-
TH H3Aenuf, a1bo uucjaom pabouux HHKIO0B, JHOO 00BEMOM
npenenanHofi paGotel. Il HEKOTOPLIX W3JAeJUH NOHATHS
NONITOBEUHOCTH W 0e301Ka3HOCTH MOTYT coBmamath. Ho, Bo-
o0ule roBopa, 3T0 NOHATUS pasHble. K coxaneHuio, Ux vac-
TO NyTalOT, CUNWTAs, 4YTO ueM JOJTOBEUHEee H3JAeJHe, TeM OHO
HajgexxHee. Kak npaBuso, 3T0 coBceMm He Tak. Paanonpuem-
HUK — J10JITOBEUHOe H3JleJIHe, ero MOXKHO BOCCTAHABJIUBATH
6e3 KOHIa, HO OTKa3biBael OH JAOBOJAbLHO yacTo. Ero 6esor-
Ka3HoCTh Mana. B To »xe Bpems Kancioje natpoHa — usje-
Jiue, «3KCMAyaTHpyoueecs» THCAUHbBIE IOMH CEKYHAB, HMe-
€T OueHb BBICOKYIO 6e30TKa3HOCTb.

Hana 1ex usmennil, paboTocnoco6HOCTh KOTOPBIX MOKET
OLITh BOCCTAHOBJIEHA B pe3ysabTaTe PEMOHTA, OYeHb BaXK-
HBIM TI0OKasaTesjeM HANeXHOCTU $BJsSeTCH PeMOHTONPHIOA-
HOCTD.

ITpu KoHcTpyupoBaHuu J100Or0 H31eIHS HEOOXOLHMO
3allymaTbCs Hal TeM, UTO €ro, HaBepHOe, NMPHAEICS pPeMOH-
THpoBaTh. Ho nmymator o6 sToM, K COXajeHHIO, He Bcerua.
Bot uyTo nuumer o peMOHTONPHTOAHOCTR COBETCKUH YyueHBIH
C. W. bBpayno: <«OtcyrcTBHe BO3MOXKHOCTH OHCTPO H
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3((PeKTHBHO BOCCTAaHOBHTh PaboTOCIOCOGHOCTb OTKasaBIleit
palHOJIOKALMOHHON CTaHIHUH, 0COOEHHO BO BpeMs BHIIOJIHE-
HHSI OCHOBHO{ 3aJaud, CBOAMT Ha HeT JoOble, HaxKe caMhble
BbLICOKHE, TaKTHKO-TeXHHUEeCKHe IOKasaTeJH craHuuu. Ilo-
3TOMY (haKTHUECKH HAaNeXKHOCTb DaAHOJOKALHOHHBIX CTaH-
U¥H MJHTENbHOTO HCIOJNb30BAHHUA ONpelesseTcs He TOJbKO
IPOCTHIM CHHKEHHEM 4YHCJ1a OTKAa30B, HO M MOBHIIEHHEM
OGLICTPOTHl OTHLICKAHHS HEHCIPaBHOCTEH, ONpefeJeHHs BLI-
3BaBIINX WX NPHYHH, YCTAHOBJIEHHS MECTOHAXOMKIEHHsl He-
HCOPABHOCTH M ObecrneueHHs] COOTBETCTBYIOLIETO PeMOHTAa>.

PeMoHTONPUTOAHOCTD — CBOHCTBO H3/Je/Hs, 3aKJII0Yaio-
leecss B ero MpHCNOcCONeHHOCTH K NpeAylpeXkaeHuio, o0-
HapyXeHHIO H YCTPaHeHHIO OTKAa30B W HeHclpaBHOCTel. Pe-
MOHTOIPHIOJHOCTb XapakKTepusyercss 3aTparaMH TpyAa,
BpeMeHH M CPeJCTB Ha PEeMOHTHBbIe paboTH. A cpencTBa Ha
HYX 3aTpaunBaioTcs BecbMa Hemasnsle, B CCCP, mampumep,
Ha PeMOHT OCHOBHBIX CPEICTB IIPOU3BOJACTBA €XEerojHo pac-
xonyercs Gojiee 7 MuanuapnoB pybsefi. B peMOHTHBIX
ciayx6ax zaHaTo OoJsiee 2 MUJIINOHOB YeJOBEK.

CoBpementble H3LeJHs OPOEKTHPYIOTCS Tak, 4TOOHI
MOXHO OBLIO JIETKO H OBICTPO YCTPAHHTb HEHCHPAaBHOCTb.
Bce uvamie npumensiercs 6/70UHBIH METOJ NOCTPOEHHUS H3Je-
JUfl, Xorga NpR peMOHTe Jerko YyAajsercd LeJabld Heuc-
npaBHBIE 6s0K. Bce Gosblile nosB/sieTcs H3Aenui, KOTOpbie
Clielua/bHO PACCYHTAHBl HA MOJHLIA H3HOC M 3aMeHy LeJio-
ro y3/1a, a NOTOMY He PEeMOHTHDPYIOTCS COBCEM.

B CIIA, nanpumep, HOSIBUJICA B INPOJAXKe POTOPHBI
IBHTATe/b BHYTPEHHEro CropaHus ¢ HeOOBIYHBIM Ha3BaHU-
eM «OTMHpAICILHH poTop». B oTsnune oT Bcex APYrux IBH-
ratesnell «0TMHpaILHil poTop» He TpebyeT peMoHTA: HOCHe
500-yacoBofl 3KcH/IyaTallUll ero NONpoCcTy BLIGpPACHBAIOT H
3aMEeHSOT HOBBIM. Tax palHoHanbHee!

Ho eme panuonasnbHee, NO-BHAHMOMY, pa3pabaThiBath
CaMOBOCCTaHaBJHBamuecs y3anl. Kusas npupoma ngaBHO
pewnyia npoGjeMy HaLeKHOCTH H CaMOBOCCTAHOBJICHHUSI.
HesnoBeueckHii OpraHusM HCIOpaBHO paboTaeT B CpefHeM
okosno cemuaecartn Jser. CpeiHee BpeMs XKU3HH KJETKH
CpaBHUTENBHO MaJo, HO Ha MecTo J000H wn3HOCHBLUEHCS
KJIeTKH apToMaTnyecku BcraeT Apyras. CycraBel uesoBeKa
¥ KHBOTHBEIX (C TOUKHM 3peHHA HHIKeHepa — IIapHUPH H
NOAIUNHAKY CKOJIbXKeHHSI) He H3HAIIMBAIOTCS H Aa)Ke ca-
MO3a/1eUHBAIOTCsA, B HHX IPOHCXOAUT YCTPaHEHHE MEeJKHX
Lapanuy ¥ ADYrux NOBpeKAeHHUA.

Ho sTo Bce npoucxoaut B KUBOHA npupoje. A B TexHu-
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K€, B MallliHaX, CO3JaHHBIX YE€JOBEKOM, CaMOBOCCTaHOBJIE-
HUs ellle HelaBHO He CylIecTBOBaJoO BoBce. Bo Bcex Mexa-
HHYECKHX YCTPOHCTBAX IIPHUCYTCTBOBAJIO TPAAHIHMOHHOE H
Kpalile HeBBITOJAHOE COYeTaHHE — TpeHHe M usHoc. Dopsco
¢ 5TUM OMYOM MAaIIMH, MOCKOBCKHE YyueHBle, NOKTOpa TeX-
Huueckux Hayk . H. Tapkynos n U. B. Kparenbckuit co-
BEPUIHJIH 3aMeyaTe/bHOe OTKPHITHE.

Kak-to aBuaTopH npuciaany Ha HCCaefOBaHHE B J1a6o-
paropHio 60JbIIOE MeTalJIHuYecKoe KOJbllo — GYKCy caMo-
JIETHOTO 1HaccH. dta AeTalb y caMoJsieTa oueHb OBICTPO CTH-
paercd. Kaxk 3a He#l HH yXaxKuBaJjH, yeM OBl HH CMa3blBa-
JIM, HHYEro He Iomorajo — OyKca 3KCIJyaTHpPOBajach He
GoJblie mecsdua.

B naboparopuun pemusu 3aMeHUTb MaTepHas OYKCH H
oTiuau ee u3 OpoH3bl. [lpomsomuina ynuBHTENbHAS Belllb —
H3HOC NPEKPAaTHJICS BOBCE. YUeHble 3aHHTEPECOBAJIHCh 3THM
SIBJIEHHEM, H3YUHJIH ero M CHYCTSl HEKOTOpOe BpeMs BBISICHH-
au ero npuunHy. Oxasasnoch, YTO NIPH HEKOTOPHIX yCJIOBH-
SIX BO3MOXKHO CO3[aTh Ha IOBEPXHOCTH AeTajell ToHuakIIe
MeTaJIHyeckue HOKPBITHS, KOTOPbIE BCe BPeMsl MHTPHUPYIOT,
NepexoAdaT ¢ OfHOH Tpyllelics Aertanu Ha Apyrywo, pabo-
TaloLlyl0 ¢ Hell B mape. DTO «BeyHOoe ABHXKEHHE» H yCTpa-
HseT u3HOoC. «Uymo» NPOHCXOOUT 3a CUET ONpeeseHHBIX
CBOICTB CMasku B Tpyllefica mape crajb — 6poHsa. Ijn-
LEepHH JeficTBYeT Kak cjaabas KHCJI0Ta, OH IPOTpPaBJaHBaeT
IIOBEPXHOCTb OpOH3B], KOTOpas IOCTENeHHO MOKPHEIBAETCA
PLIXJIBIM CJI0EM YHCTOH MeZu. ATOMBI MeAH NPH TPEHHH Jer-
KO HepeHOCATCS Ha CTaJbHYI NOBEpPXHOCTh. Kak TOJbBKO
CJIOH MeAM Ha CTaJH JOCTHTHET OMNpeleseHHOH TOJIUIMHEI,
Menp nomagaer obpatHo Ha OpoH3y. M3Hoca mpakTHueckH
HeT, M MpPOIecC MOXKeT MPOJOJKATbCA HeOTPaHHUYEHHO
LLOJITO.

OO6DBACHATD BCIO BaX{HOCTb 3TOTO OTKPBITHSI HET HYKIBL
JlocTaToyHo 3aMeTHTb, YTO MOBLIIEHHE H3HOCOCTOMKOCTH
MalluH B 2—3 pasa CYJHT HapOAHOMY XO3fIHCTBY 5—6 MuJ-
JauapnoB pybsell 5KOHOMHH KaxAblii roi. B Hekorophix xe
ONBITaX € HMCIOJb30BaHHeM 3¢ (deKTa aToOMapHOro IepeHoca
yAaJoch CHH3UTh H3HOC Tpywuxcd Aertasell B 300 pas!

[To mHeHHIO yueHBIX, B CKOpoM OyIyileM CaMOBOCCTa-
HaBJHUBaloOllecss y3Jbl TpeHus OymyT paboTaTb BO MHOTHX
MeXaHHUeCKHX YCTPOHCTBaX.

AHaJloroB TaKOro OTKPHITHS B APYrHX 06JACTSIX TEXHH-
ku moka Her. Ho yKe ecTb 3JIeKTPOHHBIE BLIYHCJIHTENbLHbIE
MallhHBl, KOTOPhIE CaMM YKashlBalOT, KakKOH y3ei y HHX
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nospexjed. PaspabareiBaloTcs M «CaMOpPEMOHTHPYIOIIHE-
csl» MAIUKHBI — OHH CaMH 3aMEHSI0T NOBPeXKJAEHHBbIH 3Je-
MEHT. Y:Ke eCTh 3J1eKTPOMOTODH, MEHSIOIHe OKpacKy Hph
aBapuH, uto oOJeryaer HX INOHCK H OBICTPYIO 3aMeHy B
OuYellb CJIOXKHOI CHCTeMe, COCTABJEHHOH H3 ThICAY 3JeMeH-
TOB.

B CHIA naMepeHn c031aTh 3JeKTPOHHO-BBIUHCIHTE/b-
HyI0 MallMHy, KoTopas crnocofHa caMOCTOSITeJbHO OOHapy-
JKHBaTb, BBISBJIATbL W YCTPAHATb BO3HHKAWOUIMe B le# He-
ucnopaBHOCTH m paborarh 6jarofaps 3TOMYy B YCJIOBHAX
KOCMHYECKOro HpoCTpaHCTBa He MeHee 5 ser. CamoBoccra-
HaBiuBaeMocts B OBM nocrturaerca Omiarofapsi HCIOJb30-
BAHHIO CHEUHaJbHBIX CPEeNCTB B CTPYKTYPe, JOTHUYECKHX
cxemax u nporpammupoBanun. Tak, B crpykType IBM
npelyCcMaTpUBaeTCsl IIHPOKOe HCIOJb30BaHHE De3epBHPOBa-
HHSl 3J1EMEHTOB W MoJyJel. JlorHueckue cXeMbl NMOCTPOEHH!
Tak, 4TO OTKa3 B Ji000f TOouKe He BJjeyeT 3a coOOH OTKasa
KoMnbiotTepa B mesoM. CrenmanbHass nporpamma BocCTa-
HOBJIeHHsT O0eclmeyHBaeT COOTBETCTBYIOLLYI0 BHYTDPEHHIOIO
nepecTpofiky B C/ydae OTKa30B OTACJbHBIX 3JEMEHTOB H
HCTOYHHKOB NHTaHHUS.

B 3BM BBoautrca «O6J0K YIpaBJeHHS IMepecTPOHKOH»,
KOTOPbIH OCYIIEeCTB/SIET KJaccH(pUKanHuio Ji00bIX OTKAa30B,
nepecoeliHeHHE IEHTPAJbHEIX OJIOKOB yIpaBJeHHs H 3a-
NYCK BOCCTaHaBJMBaiollel mporpamMMul. Ilpu stom mo nas-
HBIM, BbIpa6oTaHHBIM GJIOKOM YIpaBJeHHA MepeCTPOHKOH,
nporpaMMa BOCCTaHOBJIEHHS! NPOH3BOJHUT BHISIBJEHHE OTKa-
33, OTKJIOUEHHE OTKAa3aBILEro s/]eMeHTa U BBeleHHEe pesepB-
HOIO 3JIeMEHTa C BOCCTAHOBJIEHHEM COAEPXKHMOr0 MaMSITH
B OTKa3aBllleM MOAYyJe 3alOMHHAIOLIero ycTpoHcTBa.

IIpu uHcHoOJ/Ib30BAaHHH B KOCMHMYECKHX SKCIIEPHMEHTax ca-
MoBoccTaHaBauBawieiica DBM Ha nporsiKeHHH OJHOTrO-
ABYX JIeT ee HaleXKHOCTb OyleT JiHllb He3HAYHTEJbHO OTJH-
yaThcsl OT HajexHocTH DBM ¢ TpexkpaTHBIM HJIH YeThIpex-
KPaTHBIM pe3epBHpOBaHHEM, a Npu paboTe B TeueHHE NSTH
i GoJsiee JieT BepOSITHOCTb ee 6e30TKa3HOH paboOThi COCTABHT
0,95 nporus coorBercrBenHo 0,35 u 0,44 y 3BM c Ttpex-
KPAaTHEIM M YETHIPEXKPATHBIM pe3epBHPOBAHHEM.

B 3BM HoBoro tHna BXOASIT YeTHIPe LEHTPaJbHBIX 6J10-
ka o6paboTku (ABa pabouHX, ABa KOHTPOJBHEIX, 10 OJHOMY
LI Kaxnxoro pabouero 6/0Ka). DTH OJIOKH BLINOJHSIOT
apudMeTHUeCKHe H JIOTHUECKHe ONepauud IO Nporpamman,
paccunTaHHbLIM HA OrpaHHYeHHYI0 HalexXHOCTb. Pacxoxpe-
HHe Mexay pabGouMM H KOHTPOJbLHLHIM OjokaMu o6paGort-
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KH HHTepIupeTHpyeTcs GJOKOM YIpaBJIeHHs MNepecTpOHKOi
(umeronMM TpPOHHOE pe3epBHpOBaHME) KakK OTKas, MOC/e
4yero 3ToT OJIOK 3alyCKaeT NMPOrpaMMy BOCCTAHOBJEHHS.

C/ioBOM, MBIC/Tb Y4YeHBIX M HHXKEHEPOB IOCTOSHHO Ha-
npaB/eHa Ha pelleHue Npob/eMbl PEMOHTONPHIOAHOCTH H3-
e,

Kax BuauM, nonsarue HauexHOCTH Oosiee noapo6HO pac-
KpbIBAeTCS COBOKYNHOCTBbIO Tpex MOHATHI: 6e30TKA3HOCTH,
JOJITOBEUHOCTH H peMOHTONpUrogsoctd. Ecsm nomeiTatbes
BBECTH KOJIHUECTBEHHble NOKAa3aTe/d HAaJeXkHOCTH, Mbl He-
1306eKHO NPHXOAUM K HeoBXOAMMOCTH HCIOJIb30BATh Bepo-
ATHOCTHYIO TPaKTOBKY 3THX floKasaTeJiefl.

¥ amepukaHcKoro moaTta, mucaresas u yuenoro XIX Beka
Onusepa XosnmMca ectb cruxorBopeHue «IllemeBp npskoHa,
unn 3aMmevaresbHasi OAHOKOHHAsl KoJsicka». B Hem roso-
PHTCS O ObfIKOHe, KOTOPBIZi HOCTPOHJ KOJSICKY, 3aMeua-
TeIbHYI0 TeM, YTO BCe ee 4YacTH HUMeJH abCOJIOTHO OJH-
HAKOBYIO IIPOYHOCTb. JTa KOJACKA INPOCHAYKHJIA POBHO
100 neT m nok KoHel pasBaJju/ach npsAMo Ha fgopore. Bce
JeTanH CJAOMAaJuch OJHOBPeMEeHHO — Ha Jopore ocTajlach
JIMLIb Ipyjga 06JI0MKOB.

Hsnenue, kKoTopoe paspywajoch Obl TakuM o6paszom,
pHYeM B YKa3aHHOe 3apaHee BpeMs,— MeyTa HHIKEHepa.
Ho B orsnuuyue oT MacTepOBHTOro AbSIKOHA, MBI IOCTPOHTH
TaKHe M3[AeJHs ellle, K COXKaJeHHIO, He MOIKEeM — peaJsibHble
MeXaHU3Mbl OTKAa3blBAIOT CAyYallHBIM 06pa3oM H B ciayuaii-
HOe BpeMf. 3HAUHT, UTOGLl H3MEPHTh, OLEHHTb HaJeKHOCTD,
Heo6X0AHMO HCIIONb30BATh ammnapar, KOTOpblil 6bl OmHCHIBAJ
cayuaiiible COOBITHSA H CAyuaiHBEIE [IPOLECcCH.

Takoii anmapar eCcTb — 3TO TeOPHUSl BEPOSATHOCTeH U pos-
CTBeHHble eil MaTeMaruyeckue aucuumiuHel. OTpacap Ma-
TEeMaTUKH, HMeBLIas KOrAa-TO TBEPAYIO PeNyTalHIO <«UIPbI
yMa», cTaja OJHHM H3 OCHOBHBIX HHCTPYMEHTOB HHXKeHe-
pa, a noHaTus, BBeieHHBle eme [ofirencoM, okasaauch
YI¥BHTENBHO K MeCTy B COBDEMEHHOI IpakTHKe. 3a OCHOB-
HOH KOJIHUECTBEHHBIHl [OKa3aTesJb HaJeXKHOCTH MpPHHATA
BepOSATHOCTh 0e30TKa3HO# paboTH H3AenHs B TeueHde 3a-
LAHHOrO NpOMeXYyTKa BpeMeHH. BepodrHocTh 6Ge3zoTxashoil
paboThl — BEPOSITHOCTb TOTO, YTO B LAHHOM HHTEpBaJe Bpe-
MEHH UJd B Ipefesnax 3afaHHOI HapabOTKH He npousofjer
OTKa3a H3MeJHsl.

C BBejleHHEM 3TOrO IOHSITHSI TOSIBJISIETCS] BO3MOXKHOCTH
U3MepATb HAJeXHOCTb H CPABHHBATb H3[€JIHA O 3TOMY [10-
KasaTen:o. [eficTBuTe/IbHO, COBEPIIEHHO ACHO, UTO H3JEJHE,
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fMelollee BeposATHOCTh Ge30TKasHoil paborhl 0,9 B TeueHue
roga Jyullle, 4eMm H3JesHe, HMelollee BePOSTHOCTb 0e€30T-
KasHo# pa6oTel 3a TOT XKe CPOK, pasHylo 0,8.

BeposTtHocts Ge3oTkasnoll paboThl OJHOIO H TOrO IKe
n3/e/iisl HeOZHAKOBa B Pa3Hble MOMEHTBl €ro 3Kcujayara-
nuu. CTupasbHas MalluHa, KoTOopas npopaboTtana roi, To-
BUAMMOMY, GoJiee HagexKHA, UeM Ta, KoTopas npopaboraJa
Lecatb JeT. BepoATHOCTh TOTO, YTO NepBas HCIOPTHTCH B
Osimkafimiee BpeMs, O4eBlAHO, MEHbLIE.

Taxum o6pasom, Mbl JOJKHB BBECTH elle OAHH KOJHU-
4eCTBEHHEIH N0Ka3aTeNb HaLeXKHOCTH — HHTEHCHBHOCTL OT-
Ka30B.

HHTeHCHBHOCTL OTKA30B — 3TO BEPOATHOCTb OTKa3a H3-
leaust B eJWHHLY BpeMeHH Iiocjge [AAaHHOLO MOMEHTa
BpeMeHH NpU YCJAOBHH, YTO OTKa3 JO 3TOr0 MOMeHTa He BO3-
HUK. Jpyramu cioBaMH, HHTEHCHBHOCTb OTKa30B HEKOTO-
PEIM 00pasoM ompejensieT, CKOJBKO ellle MOxeT npopabo-
Tath U3Jea4e, €CIH OHO A0 CHX IOD He OTKasaJo.

VIHTeHCHBHOCTL OTKa30B — JIOTHUECKH HOBOJILHO CJIOZK-
HOe TNOHsITHe, HO pas3o0paTbcd B ero CMEIC/AEe MOXKHO HA OJ-
HOM JHOBOJBbHO mpocroM npumepe. OkasbiBaercsl, 3aZ0Jro
JI0O BOSHHKHOBEHHS TEOPHH HAIEXHOCTH COBEpLIeHHO aHaso-
TUYHBIM TOHSITHEM MGJIb30BANUCH CTPAXOBLIE KOMIAHMUH.

Ecau BarsisHyTs Ha TaONMHUBI CTPAXOBBIX IiaTexked,
cpasy ke OpocHTCs B rjasa oalla uxX 0coOeHHOCTR: Hepas-
HOMEPHOCTb, HepaBEHCTBO CTPAXOBHIX B3HOCOB ISl Pas3HbIX
BO3paCTHBIX Ipynn. boJjbiie Bcero NPHXOZUTCA NJNATHTB
TIPH CTPaXOBKEe MaJieHbKUX ZeTell H MOXKHJBIX Jiofefl. A 310
O3HayaeT, UTO CTpPaxoBble KOMIIAHHH, He BBOAS HOUFTHT
TEOPHU HAJEeXHOCTH, NMOJB3YIOTCA NMPH pacueTe CTPAXOBHIX
naTexell HeKOTOPO#l «MHTEHCHBHOCTbIO» OTKa30B. Benb mo-
KasaTejqu CMEPTHOCTH — 3TO €CThb B KaKOM-TO CMEIcJe MO-
KasaTejid «BepOATHOCTH 0e30TKasHOH paboTHI» uesoBeye-
cKoro oprauusMa. Jlerckas CMepTHOCTh, KaK NpPaBHJIO, BLI-
llie, YeM CMepPTHOCTb Jiolell cpelnero Bospacra. Hocne no-
CTHXKEHUS TOXKHJIOTO BO3pacTa JIOAH TOXKe yMHUpAT valle
COOTBETCTBEHHO MEHAETCS W BepPOATHOCTh INPOXKUTH CJIe-
Jyolye, cRaxeM, 5 JeT: HNOHATHO, YTO Y YesJoOBeKa B BO3-
pacte 30 JeT oHa Bblllle, UeM Yy CeMHAecATHJeTHero. Bor n
NpPUXOANTCS MM HJATHTh PasHbBle CYMMEL. DTUM CTPaxoBLie
KOMNalHK rapaHTHPYIOT ceGs oT 6aHKPOTCTBA.

Bepremcs x Texuuge. Eciu u3desnne TOJBKO 4TO H3ro-
TOBJIEHO, TO NaXKe [PH TILATETLHOM KOHTPOJE B HEM MOTYT
oCcTaTbCsl Kakue-TO He3aMcueHHBIE JedeKThl, AeTand ¢ Ma-
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JIeHbKHM 3amacoM npouHocTH. KoHeuHO, MOXHO Bce GoJiblle
1 Oosiblile y¥KecTouaTb KOHTPOJib, Bce OoJjiee COBepILEHCT-
BOBaThb (M cTasno ObITb, yAOPOXKAaTb!) CpelCTBAa KOHTPOJS,
BCe CTPOXKe H CTpoXKe OTOPAKOBHIBATb H3MeJHS ellle HA 3a-
BOJe, I'le OHM H3TOTABJHBAIOTCS, HO 3TO He BCerga 3KOHO-
MHYecKH menecoobpas3Ho. 3aBOLYy B KOHEUHOM HTOre BBITOJ-
Hee BBECTH TrapaHTHHHBIE CPOK, B TeYeHHE KOTOpPOro OH
06s3yeTca 3aMeHATh AedekTHHE u3fenus. [Ipu stom uaro-
TOBUTE/]b, KOHEYHO, HJAeT Ha HeKOTOpHe NIOHOJIHUTEJbHbIE
pacxoabl. TyT y»Ke 3KOHOMHCTBI LOJIXKHBl MOJCYHTATH, YTO
BBITOJHEEe — Y2KeCTouaTh KOHTPOJIb HJIH NMPOU3BOJANTb rapaH-
THHHBIH PEMOHT.

Koneuno, Bce aTu paccykIeHHsI He OTHOCATCS K TeM
caydasiM, Korfa mo coobpaKeHHAM Oe30NacHOCTH HJIH BbI-
COKOH OTBETCTBEHHOCTH (PYHKUHH, BBHIIOJHSEMBIX H3JejHeM,
HUKaKHe OTKa3bl HH B OJHOM IlepHOJe SKCIIyaTallHu Heno-
TMyCTUMBI. 3JIeCh yKe S9KOHOMUKA OTXOJHT Ha BTOPOH MJaH —
3aBOJICKHe HCIbITAHUS MNPOLOJIKAKTCA 10 TeX Nop, Hoka
He OyAYT ycTpaHeHBl MaJjefimine fedeKTbl B H3AEJNHAX.

Bor kak, HanpuMep, oTOMpaNNCh NeTaIu AJs1 aMepHKaH-
CKOro panuopeseiiHoro cnytHuka «Tescrap». [Tonymposog-
HUKOBble TNPUOOPH GbINA B3STHl B JECATHKPATHOM KOJHUe-
CTBe, MOABEPTHYTHl HCHBITAHMAM, M Te H3 HHX, KOTOpHIe
o6HApYyXKUJIN MaJjefilllie OTKJOHEHHS Mo Jo6oMy H3 mapa-
MeTpoB, OTcopTHpoBbIBajuch. J[leTanu, orobpaHHbBle AJ%
MOHTaKa annapatypel, 3aledaTbiBajJiCh B TIIATEJbHO OUHU-
MeHHyio ymakoBky. OuHCTKa noOMelleHHs, I'le NPOU3BOJH-
Jlach cOOpKa ammapatypel, 3aHsJa TPH Mecsdia: KOJHUYeCTBO
OBJIMHOK B OZHOM KyOOoMeTpe BO3Jyxa OBLIO CBEIEHO 10
necaTkoB. Jlyia cpaBHeHHS — B «HOPMAaJbHO» UICTOM TO-
MEIEeHHH YHCJI0 NBIIHHOK cocTaBiseT 400 THCAY Ha KaXKABL(T
KyboMmeTrp Bo3ayxa. Ho, moBTOpsieM, BCe 3TH 3KCTPaOpAH-
HapHble Mephbl NPUMEHSAIOTCS, TOJNbKO KOIJa OTKashl H3[e-
JiMsi B SKCHJIyaTallu¥ COBepLIEHHO HeNONyCTHMBL.

Ecaun xe peub user o6 OOBIUHBIX H3AENHAX, B HUX, KO-
HEYHO, NONYCTHMH Mejkue AedekT. B skcmiyartauuu ne-
(heKThl NOCTENEeHHO BLIABASMIOTCA. M3lenne NPOXOAUT rapaH-
TUAHHIH PeMOHT, Ae(eKTHYIO IeTalb HAH Y3eJ 3aMeHSIOT.
3a Kakoe-TO BpeMsl BCE 3TH «IIPONYIIEHHBle» AedeKTHl 00-
Hapyxar cebs, H HHTEHCUBHOCTb OTKa30B, KOTOpas cpasy
mocsie BHIIYCKa W3Ienusi 3aBOAOM Oblja 6Oojiee  BBICOKOI,
cHu3uTcd. B camom Hauasne paboThl H3[E€AHST BEPOATHOCTH
ero oTkasa OoJiee BHICOKA, HO ueM Oousblie paboTaer Hane-
Jive, TeM MeHblUe LIAHCOB HA TO, YTO B HEM OCTaJjcs elle
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He oOHapyxeHHbll medekt. Ilepuon skcnayarauumn wusge-
JiUsl, XapakTepU3YIOIHiCA TOBBILIEHHOH HHTEHCHBHOCTBIO
OTKa30B, YMeHbLIAIOIIeHcss B Ipolecce 3KCHNyaTauuy, Ha-
3bIBaeTcsl MEPHOLOM NPHPaBOTKH.

Yepes kakoe-To BpeMs, KOTOPOe 3aBUCHT OT BHAA H3Je-
JIUA B OT TOTO, HACKOJBKO TILIATe/bHBIM OB KOHTDPOJb NpH
M3rOTOBJIEHHH, Tepuoj NpupaboTku 3akaHumBaercd. Orka-
3bl CTAHOBSITCH pPEAKMMH W BHI3BIBAIOTCA, KaK NpPaBHJO, Ka-
KHMH-TO Cly4yalHBIMH NpHuviHaMHu. MIHTeHCHBHOCTb OTKa30B
YMeHbIIaeTcss U CTAHOBUTCH NOCTOSIHHON, TO €CTb B PaBHBIE
IPOMEXYTKH BpeMeHH OTKa3blBaeT NPHMEPHO paBHOe KO-
JuuectBo Jeraneil. Hacrynaer camblii NIPOAOJKHTENbHBIH
nepuol paboTel H3[e/Hs — NePHOA HOPMAJbHOH 3KCHaya-
TanHuH.

Ho B sxcnayarupyolieMcs M3LeNHH CO BpeMeHeM Ipo-
ucxoaAaT HeobGpaTuMble H3MeHeHHS. DJIEKTPOHHBIE JIAMIBI
TepAIOT 3MHCCHIO, MEHSIOT CBOH XapaKTepPUCTHKH INOJYHpO-
BOLHHKOBHIe NpHGOpPE], cpabaTEIBAIOTCA M yallle 3aKJIHHHUBA-
IOT TpyllHecs AeTa/H — H3JeJHe HauuHaeT craputbesl. Uem
Gosblile H3/eNHe COCTAPHJAOCh, TeM OOJblIeld CTAHOBHTCH
CKOPOCTb 3TOr0 CTapeHHus. DTO CBS3AHO € TeM, 4TO Hempa-
BU/bHas paboTa OQHOH HeTasu, OAHOrO y3jia TPHUBOAHT K
YXYALIEHUI0 YCaAOBHI paboThl APYrHX Y3J0B H AeTatell, KO-
TOpHIE, B CBOI0 OuYepelb, TOXKEe MOTYT OTKasaTb. HauuHa-
eTcs NMepHoJ KaTacTpodHuueckoro usHoca. Tenepb yiKe usfie-
Jide 3KCIJIyaTHPOBaTh Hesb3§ — ero HYXKHO HJH BbIOpacH-
BaTh, WM KaNUTaJbHO PEMOHTHPOBATE.

O6pasnoe, npelesbHO JAKOHHYHOE H TOUYHOE OIHUCAHHE
storo mpouecca jgan Kapa Mapke: «IloBpexneHus, koro-
PBIM NOJBEpKeHH OTJesNbHble YacTd MAaIIKHH H T. 1., MO
npupose cBoefl cjayuyadiHbl, a NOTOMY TaK :Ke CJy4aeH M
obycnoBauBaeMblil uMH peMoHT. OJHAKO H3 MacCH 3THX pe-
MOHTHEIX PaboOT BBILEJNSIOTCS ABa BHAA, KOTOpBHE HMEIOT
6osee mIH MeHee NOCTOSIHHBIA XapakTep W IPUXOAATCS Ha
pas3/uuHbBie NEepPHOABl KH3HH OCHOBHOTO Kamurtasna: 0oJie3HH
LeTCTBa M HecpaBHeHHO OoJiee MHOrouuc/JeHHBE OO0JIE3HH
BO3pacTa, BHLIeJlIero 3a npejess cpelHell NPOJOJKUTENb-
HocTH Xu3HM. Hanmpumep, Kakoli 6bl COBepIIEHHOH KOHCT-
PYKUHH MalluHa HHM BCTYNHJa B INpOLECC NPOH3BOACTBA,
npu ee ynorpeG/JeHHH Ha NpPakTHKe OOHADPYXKHUBAKOTCH He-
LOCTATKH, KOTOPhle NPHXOAHTCS HCIOPAaBJAATH AONOJHHTEIb-
HBIM TpyldoM. C apyrofi cTopoHHl, uem GoJiblle BHIJIA OHA
3a Mnpelies] CBOEro CpefHero BO3pacra, CJIel0BaTesbHO, YeM
GoJsbllle CKa3biBaeTcss JeficTBHe HOPMaJbHONO H3HALIMBA-
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HUd, yeM OoJjiee U3HOLIEH M CTapuecKH ocaab marepuas, u3
KOTOpPOTO OHa CHenaHa, TeM MHOTOYHC/JeHHee U 3HAUUTeb-
Hee CTAHOBSITCSI PEMOHTHBIE paboThl, HeoOXodUMble AJs TC-
ro, yTOOB NOJJEPKATh CyllecTBOBAHHE MAIUHHBI JO KOHIA
nepuojsa CpefHeHd HPOAOJIXKUTEJBHOCTH €€ XKH3HH; COBep-
IIEeHHO TaK XK€ CTapoMy 4esOBeKy, uToObl He yMmepeTh mpe-
JKIeBPEMEHHO, NPHUXOAMTCA AenaTb OoJjbllle PacxoLoB HA
MEIHIUKHCKYI0 IOMOIIb, 4eM UYeJOBeKY, NOJHOMY IOHOLle-
CKHX CHJI».

Tak «npoTekaeT »KH3Hb® HPAKTHYECKH BCEeX HPOMBILI-
JIEHHBIX H3LEJHH OT KeJe3HOLOPOXKHOro MocTa 10 Kapmai-
Horo ¢oHapHxa. Pasuuua auiib B TOM, Kakoe MecTO B
«KH3HH» H3LeJHs 3aHUMaeT TOT MJM HHOH nepnox. Ha-
IJIgAHO Bech NPOLECC 3KCIJyaTalHH H3AeJHsA ONHMChIBAeTCs
KPUBOH HaAeKHOCTH.

BosbMeM mpsiMOYroJibHYIO CHCTEMY KOOPAHMHAT H MO ro-
pHU30HTanbHOA ocu OyleM OTKIaAbIBATL BpeMs 3KCIjyaTa-
UHHM H3/eJHs, a N0 BePTHKAJNbHOH — MHTEHCHBHOCTb OTKa-
30B (B TeXHHYECKOH JuTepaType oHa OOBIYHO 0603HayaeTcH
rpeueckoli OykBo#i A — «asiM6aa»). Torma kpuBasg Hamex-
noctd Syner umerb U-o6pasHyio ¢opMmy: NOBLILIEHHAS [H-
TEHCHBHOCTh OTKA30B B Hayaje 3KcljyaTauuu (Iepuon
npupaboTKKH), NOYTH TOPH3OHTAJbHAA HpsMasg B NepUo.
HOpPMaJIbHOH 3KCIJyaTallud M, HaKOHel, Pe3KHil PoCT HH-
TEHCHBHOCTH OTKAa30B B MEPHOA KaTacTPOo(PUYECcKOro H3HCCA.
W3 3aTofl KPUBOH ACHO BHAHA 3a4a49a Y4eHbIX H HHXKEHEPOB:
Ti0 BO3MOXKHOCTH COXPaTHTh HepHOA NPHPaObOTKH U OTOLRH-
HyTb NojaJ/blile OT Haua/ja KOOpAMHAT HAacTynJenHe Karta-
CTPO(GHUUECKOro U3HOCA, TO €CTb LOOHTLCA TOro, yToOH! fle-
pHoOA HOpMaJLHON 3KCIJIyaTaUWu NPOROJKAJICH KaK MOMKHO
JoJblle. ITO BCEraa BHITOAHO U C TEXHHYECKOH, H C 3KOHO-
MHUECKO#l TOuKH 3peHus. KKoHeuHO, MOBHILIEHHE HaAeXKHO-
CTH, KaK IpaBHJo0, He AaeTcs AapoM, oHo TpedyeT /0BO.IL-
HO GOMbLINX 3aTpaT, HO 3TH 3aTpaTbl O0BIYHO OBICTPO OKY-
NamnTcs.

AmepHKaHCKHe 9KOHOMHCTH NMOACYUMTANH, HANPHMEp, UTO
LNs ypeaudeHHs BDpeMeHH paboThl KOMIJeKTa NpHeMHo-Iie-
pejaicinell pajnoannapartypsl MexAay orkaszamu Ha 100 ua-
coB no1pedyerca 3arpatuTb 1,5 musaauona nonnapos. Ho
€CJIH 3TH CPEACTBA BJOKHTb, TC CTOHMOCTL 3KCILyaTallhu
MMEIOIMMXCSl B HaJHuMH 3 ThlcAYy KOMIJIEKTOB Takofl amna-
parypnl CHH3SHTCS Ha 7,5 MHJJIHOHA [OJJAapoOB, TO eCTh
3KOHOMHA B 5 pa3 MPeBLICHT 3aTpaTsl Ha NOBblLIeHHE Ha-
LCXHOCTH.
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.. Kak naneko marHysna sa TOC/efHHE TOABl Hayka o
HaJeXHOCTH, MOXKHO CyIUThb IO CJeAyiolleMy, Ha Haul
B3TJIslJl, HHTEPECHOMY HCTOPHUYECKOMY COIOCTABJIEHHIO.

Bropas mnosnoBuna XIX crosernsi Gblia KyabMuHaiueil
«napoBoro Bekas. CTpPeMHTENBHO POCJO BO BCeM MUpe KO-
JINUECTBO NAPOBBIX KOTJOB. [0 COBpeMEHHBIM HOHATHAM 3TO
ObLTH MaJIOMOIIHBIEe, HeCOoBeplleHHbie ycTpoiictBa. TeMm He
meHee B 1905 romy B CoenuHennnlx Illtarax mpousowuio
450 B3pHIBOB KOTJIOB, NPU KOTOPHIX Oblio y6urto 383 uero-
BeKa 4 paneHo 585.

PaGoras Han yBennueHueM HaieXHOCTH KOTJIOB, HHIKe-
Hephl TeX JIeT LU TO NMYTH HeNOMepPHOro 3aBbIIIeHHs UMe-
IOIIMXCS 3aMacoB MPOYHOCTH, HA yTSXKeJeHHe N YIOPOMKa:
Hue mapoBeIX MawmuH., Ho n aToro oxasmBasoch majio. Ame-
PUKaHCKOe oOLIeCTBO CTPAaXOBAHHA OT B3PHIBOB KOTJIOB
(mpumoch Takoe OpraHU30BaTh) YKa3bIBaJO B CBOEM OTYe-
Te, yto Ha 1 siuBaps 1906 roma B 3595171 mapoBom KoTIe,
ocMoTpenHoMm arentamu Q6mectBa, oxasanock 2 569 127
nedcrnpaBHocTell, U3 KoTophlx 272 033 Ovliu HpU3HAHBI OCO-
60 onacHBIMH.

Ilnn roant, ¥ Ha CMeHy KOTJAY NAapoBOMY TpHIIe]
«aTOMHBIH KOTeJN» — yCTPOHCTBO, HecomocTaBuMO OoJjee
CJI0XKHOE Il NOTEeHLHAJbHO Heu3dMepuMo 6oJiee omacHoe, ueM
ero TNpeJUIecTBEHHHK. «ATOMHBIH KOTeJN», aTOMHBIH peak-
TOp, fIBJASIIOIIHACA UCTOUHHMKOM CHJB MHOTMX HAUIUX 3JeK-
TpocTaHnui, KopaOaeli B NMOABOAHBIX JIOAOK, CTajJ TeM He
MeHee HeoObYaHHO HaLeXHBIM 2/1€MEHTOM YCTaHOBKH B Lie-
goM. [lpakTuuecky He 3aDerHCTPHPOBAHO HH OAHOH 0co60
ONacHON aBapum aTOMHLIX KOTJOB. 3TO npaMas 3acayra
fosiee pasBuTOH B Halle BPeMSsl HAYKU O HALEXKHOCTH.

Oxkcneptit Komuccuu no atomMHo#d sHepruu CIIA npo-
H3BeJH pacyeT BO3MOXKHOCTH aBapuih ua 100 aTtomHBIX
BJEKTPOCTAHUHUAX ¢ PeaKTOPaAMH, OXJaKIaeMBIMH KHNsAleH
BOXOH Moz naBsieHueM. Taxkoe KOJMYECTBO 3JeKTPOCTAHINH,
Kak npenmoJsaraercs, Oyner paborath B CoenHHEHHBIX
IHrarax & 1980 romy. TmarenbHO H3YUHUJIH BepOATHOCTD
aBapufl Boofiie u MOCJAeACTBUA 12 rUmoTeTHYeCKUX aBapuil.
QO0HapyxKeHo, uTO ApPyrue BHAB aBapuil — caMoJyieTOB, aB-
ToMOOUJIE!l U T, [.— HNPOMCXOASAT 3HAUHTEJNBHO Yalle, 4YeM
llaXke caMble He3HAUWTEJNbHBIE HENoJajKH Ha aTOMHBIX
3JIeKTpOCTaHuHAX. BepodaTHOCTb THicsuH H Gojiee CMepTesb-
HBIX cayuaeB u3-3a KpYOHBEIX aBapuf nHa 100 aTOMHBIX
snexTpocranuuax Amepuxu 1980 ropma pasnHa npuOJH3H-
TeqbHO 1075, D10 03HAuaer, UTO Takas aBapHs BO3MOXKHA
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He yallle, YeM OAMH pa3 B MHJJIHOH JeT. BepoaTnocTh cmep-
TeJbHBIX HCXOMIOB OT MOXKAPOB B ThICAUYY pas, NPH aBapHsX
caMoJieTOB— B 5 ThICAY pa3, INPH 3eMJeTPACEHHSX —
B 20 Teicau pas, npu yparaHax — B 40 TeicAy pas BhIILE.
ABapuu ¢ ybuitkoM cBbime 100 MHJAIHOHOB LOJJapOB MO-
IYT CJAYYHUTBCS HA BCEX 3THX ATOMHBIX 3J1€KTPOCTAHUMAX HE
yallle pasa B 500 sier. A oGbiuHble HOXKapbl HAHOCAT YOBIT-
KM Takoro macimraba Kaxable ABa roia.

U Bce-Taku: aBapus, npoucitenmas B 1979 rony Ha oll-
HOM M3 KpynHelimux atomueix cranuuii CIIA, B pesyabTa-
Te KOTOPOH NpHIILIOCh 3BAKYHPOBATh HacesjeHHe OH3/exKa-
IMX HACeJEHHBIX NYHKTOB, HacropaxupaeT. OHa 3acras-
JIleT KOHCTPYKTOPOB U NpPOEKTHPOBLUIMKOB OTKa3hIBATBHCH OT
CaMOYCIOKOSHHOCTH, BBI3BIBAEMOH INpeablaylleli CTaTHCTH-
kof. MMesn 1en0 co CTOMb CJIOXKHOH M IOTEHUHaJbHO onac-
HOM TEXHUKOH, NMPUXOAUTCS OBITh B BBICIIEH CTEeNEeHH OCTO-
POXHBIM W BBOAMTH B (OPMYJay HOBHH KOIPPUUHEHT 3a-
naca — (paxkToOp HEH3BeCTHOCTH.

Atu mpobieMbl, BOJNHYIOIIHE YUYEHBIX BCeX CTPaH MHPA,
cTasu mpeAMeTOoM OOCy:KAeHHs Ha nociennet, 29-i ITaro-
yIICKON KOH(pepeHIUH YydeHbIX B MeKCHKO-CHTH B HIOHe
1979 ropa.

Unen-goppecnonnesr AH CCCP B. C. Emenbanos B
CBOeM JOKJaje mpuses MHeHue, uto K 2000 rony mososuna
3JIEKTPOIHEPruu OyjieT HPOH3BOAMTHCA HA ATOMHBIX 3Jek-
TPOCTAHLHSAX.

MrHorne Bo3paKalT NPOTHB 3TOr0, CYUTAs, UTO MOCTPOIi-
Ka aTOMHBIX 3JIEKTPOCTAHUHHA OKOHYATENLHO 3aPasuT OKpY-
Kawouyio cpeny. OnHako aHaAu3 «OTPHLATENbHBIX» BbiCKa-
3HIBAHWH N0 3TOMY HOBOAY Yy6eAHTeNbHO NOKa3biBAeT, 4YTO
Haubojiee aKTHBHBIMH NPOTHBHHKAMH aTOMHOH 3HEPreTHKH
OKa3blBAIOTCSl OTHIOAb HE DEBHHUTEIM UYHCTOTHl JIECOB, NOJel
¥ BOLOEMOB, a.. NPEACTaBHTENH BOEHHO-IPOMBIIIJIEHHOIO
kommiexca CIIIA, He xesalompe paccTaBaThCi € YPaHOM
# nnyTouneM. X He ycTpauBaer, 4TO 3TH pelKHe djleMeH-
TH OyAyT 3(p(}EeKTHBHO HCHOJb30BAaTbC B ATOMHBIX peak-
Topax CTaHuuH, a He B aTOMHBEIX OoeronoBrax. [Iporus
ATOMHBIX 3JIEKTPOCTAHIHHA BBICTYNAIOT TaKKe BJaLEJbIbL
CHraHTCKUX He(PTAHBIX KOMMAaHWUH, NOJYYHUBIIMX B Pe3Y/b-
TaTe 3HEPreTHYECKOro Kpuauca OacHOCAOBHBIEe Oaphily,
mpesHllalomye BABOe Oapblllld aBTOMOOHJBHBIX KOMIIaHHMIL
1 BCEMEPO — KesJe30PYAHBIX H CTaJeNUTeHHBIX KOMIaHHI.

Hu wMHorouncieHHBle «reotrepMajibHBIE» TNPOEKTH, HH
«BETPOCHJIOBble KOMIJIEKCH», HU NPHJIHBHbIE 3JEKTPOCTaH-
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{IAH, Jaxe COJIHeuHble 3JeMEHTH He CMOTYT CHacTH MHp OT
Hen30exKHOH HeXBaTKH dHePTHH.

ITonoxenne Coserckoro Coro3a B LaHHOM Cjydae BecCh-
Ma 6saronpusATHo. B gonosNHeHNe K 3HAUHUTEJNbHBIM 3anacam
HedTH, rasa u yrasi, K ypaHoBsM 3anexaM Coserckuit Co-
103 06/1a/laeT YHHKAJbHEIM GOraTCTBOM: COKPOBHILAMH «Oe-
JIOTO yIJsi» — peKaMu-rurantaMu. JlanpHoBHAHASA TeXHHYe-
CKasl, HepreTHyeckas IOJHUTHKA, AABHO M B IIAHOBOM II0-
psAOKe NpOBOAfLIAsCA B Hallefl cTpaHe, NpHBeJa K TOMY,
YTO MBI, KaK HH OZHO TOCYLapCTBO B MHpPE, Pa3BHJH CHCTe-
MY THADO3JeKTpHueckKHx craHuuil. Hu oxHo rocymapcTBo B
MHpe He MOXEeT IOXBAacTarbCs TaKHMH JHEPreTH4eCKHMH
rurantamyu, kak Bomkckue, Kpacnospckas u bparckas,
Casno-lyumenckass ['DC. Bce cranuun pamoT OyKBasJbHO
OKeaHbl 9HepPruH.

Onnako npu Bcem 3TOM 0e3 aTOMHO!N 3HEPreTHKH YeJo-
BeUeCTBY, KaK BHIHO, He obofituck. W 3To craBuT Hepen
yUeHHIMH HOBBIe NpOOJeMbl — KaK CHeaaTb Heu3bekHoe 3710
HaMMEeHbIIUM?

JelicTBuTeNbHO, 3alIMTa ATOMHBIX 3JIEKTPOCTAHUMI He-
u3MepuMo GoJiee CJOXKHA, YeM 3alluTa OOBbIYHBIX CTaHUIUI.
Ho HeGosibliloe CpaBHHUTENBHO YHCJIO KPYNHBIX aBapuil Ha
ATOMHBIX CTAHUHMAX INOATBepIKAaeT: 3Ta TPYLHOCTb MOXKET
ObITh MpEONOseHa.

TpyaHocTb Apyras: Kak COBMECTHTb Pa3BUTHE aTOMHOII
SHepreTHKW U HenszOexkHOe HAKOIJeHHe IJIYTOHHSA — Ipe-
KPaCHOro Marepuasa [Js H3rOTOBJEHHS aTOMHBIX 60M6 —
C ufieell HepacmpocTpaHeHus aTomHoro opyxua? He creny-
eT Jii H3BIMaTh HaKaN/HMBAaIOIUMHCHA NJIYTOHHI, OCTaBHB
JHULIL «YPAHOBYIO» ATOMHYIO SHEPreTHKY? ITH 3aKOHHbIE
OmaceHUsl H eCTECTBEHHble NPEAJOXKEHHS BBIXOAAT 32 cdepy
TEXHHKH U BTOPraioTcsl B 06J1aCTh NOJHUTHKH, B Ty 00/1aCTb,
roe Halla CTpaHa y:Ke NABHO 3apeKoMeHnoBaja cels no-
cjaefoBaTeNbHBIM OOpIIOM 3a SIEePHOEe Pa3opy:KeHHe.

Eme onna Heoxkxumannas omnacuocts. Hekoropbie yueHble
BLICKA3bIBAIOT Ollacelye: He MOXKeT JH caabblii KOHTPOJh
3a xpaHeHdem obpasymooulerocss MNJAYTOHHS Ha HEKOTODPHIX
3JEKTPOCTAHUHAX (@ YHCJIO HX YKe H3MepsieTcss COTHSIMH
# ckopo OyleT H3MepATbCa THICSUAMH) INPHBECTH K TOMY,
YTO OT/JE/IbHble 3JIOYMBIIIVIEHHHKH WJIU MOJUTHYECKHE IIaH-
TaXKHUCTLI, MJH MPOCTO MPECTYHNHHKH OYAYT NMOXUINATH 3TOT
penkuil sjemeHT, 4yTOOH CaMHM Ha HeGOJBIIOM 3aBOJMKe
HJIH B MacTepckofi U3roTOBHTh HNPHMHUTHBHOE aTOMHOE OpYy-
KHe? DTO — c(epa TOKe He TeXHUYecKas, CKOpee YroJos-
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Ho-nonunefickad. VY Bce 3Ke OHAa Hepas3pLIBHO CBf3aHa ¢
pPasBHTHEM HAYKH H TEXHHKH.

Ha nyTtu pacnpoctpaneHuss aTOMHO#l 3HEPreTHKH yue-
HBIM TNPHIETCS TPeoJONeTh ellle OAHH Oapbep — ICHXOJO-
rudeckufi. Beap aTomMHas 9Heprus BIepBBle NpelcTala
MHPY B cTpamHoM O06Juuuu YOHHIE; MHOTHM HENpOCBSl-
LIeHHLIM OHa TNPOLOJXKaeT BHyWATh crpax. Moxer OBITb,
ecnu Obl aTOMHAasi dHepleTHKAa INpeiIlecTBOBAJa BOEHHOMY
NPHMEHEHHI0 aTOMa, STOro MPenATCTBHA He ObLIO OHL.

Haxonen, onHoifl u3 meficTBUTENbHO HACYIHBIX OCTAET-
cq npobieMa 2alUTEl OKPYKaloUie!l cpensbl.

Kyrza pesath omacHble IJIf uesNOBeka pafHOaKTUBHbEIE
OTXOJbl aTOMHBIX 3jexkTpocraHnuil? IlepBoe Bpemsa ceppes-
HOCTb 3TOro Bompoca Oblia siBHO HejooueHena. Tak, CLIA
B AHrus paJloaKTHBHLIE OTXOXB CBOMX NJIYTOHHEBBIX 3a-
BOJOB cOpacelBasd B Mops M oOKeaHbl. Bo Ppauuun sty
npobseMy pewaju elije Ipolle, PaAHOAKTHBHbIE OTXOLb
aTOMHBIX npeanpuatuil c6paceiBanu B Cery.

Hexoropoe BpeMmsl cuMTasoCh: KOHILEHTPAUHS CJAUTBEIX B
MOpe DaJAMOaKTHBHLIX OTXOJO0B HACTO/BKO CHHXKaeTcs, uTo
3TO y:Ke HeomacHo Anst yesoBeka. Ilpouwtu ropawbl, mpexnie
yeM 5TO OBlJIIO ONPOBEPTHYTO.

SInoHcKHe wWccneZOBAaTeNH YCTAHOBUJIM, UYTO HEKOTODLIE
BHJbl NIJIAHKTOHA 006/1af2I0T CHOCOOHOCTBIO «HAKaNJHUBATHY
pPagvoOaKTHBHOCTD — B HUX PaJHOAKTHBHOCTbL B COTHH pas
IpeBHIlIasa akKTHBHOCTb BOAHL.. HexkoTopble BHAB BOLOpOC-
Jiedl HaKalJHBAIOT PajHOAKTUBHHY cTpoHUHE. B Kouue xou-
OB uepe3 NJHHHYIO OGHOJIOTHUECKYIO LeMb PagHOaKTUBHBEIE
3JIEMEHThl MOTYT NONACTh HA CTOJ...

A Teicsun 55-TaNNOHOBBIX CTAJbHBIX LHMJAHHIAPOB # Oe-
TOHHBIX OJIOKOB, XpaHSIIHUX pPaAHOaKTHBHblE OTXOIBI, YiKe
c6pomwensl B MupoBoH okeaH coBceM Hexasneko ot Can-
®panuncko n Jloc-Anpxkeneca. Kyna nomaayr oHn B KOHIe
KOHIIOB?

Cosercknii Cow3a ne cOpacklBaeT paZHOaKTHBHBEIX OTXO-
OB B MOpS U OKeaHHl. ¥ Hac B cTpaHe paspaborannl 0e3-
onacHble cUOCOOH UX XpaHeHHA., XOUeTcsl BepHTb, UTO HeJa-
JIEKO TO BpeMm#, Korja 6yAyT H3BICKaUBl MeToaw Oe3omnac-
Hol nepepaboOTKN PalHOAKTHBHBIX OTXOLOB.

Slmuk [augops, oTXpHTHE B AnaMoropfo, NpH NepBBIX
sIIEPHBIX B3DBHIBAX, 3aKPBHITh TeHepb HEBO3MOXKHO. Mbl He
MOXKeM KHTbTak, Kak ecsii Obl aTOMIIas aHEPTHS He 6bljaa OT-
kperra. Hama sagaua — u3B/edb U3 ATOMHON 9HEpPruH Kak
MOXKHO 60Jbllie N0Jb3bl. 1 orpaiuTh 4es0BeuecTBO OT Bpea.
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Terpapnb 4

KATACTPO®
HE BYRDET

Bcsikasi mocienoBaTeNbHO pas-
BHBAIOI[AACA HayKka TOJbKO
[OTOMY M pacTeT, 4YTO OHa
HYJKHa YeJlOBEUECKOMY obuie-
CTBY.

C. H. Basusos

BoccoeiHHUBIIHCh, MaTeMaTH-
yecKas TeOpHs U HHIKeHepHas
npaKkTHKa [pUBENH K HeoObl-
yaifiHo MJIONOTBOPHOMY CHHTE-
3y: NpPaKTHYEeCKOMY NpHMEHe-
HHIO TeopuM HajpexeocTH. Ha-
yka 0 HaJeXKHOCTH OKasbliBa-
eTcsl  ypes3BhIYafiHO CJIOXKHOH
0o CTPYKType, BKJIOUaeT B
cebs1 MHOXKecTBO npobieM H
METONOB M3 CMEXHBIX HayK:
QU3HKH, XUMHH, HHXEHEepHOro
neaa. Ilopolt TpyaHO Ve
CcKasaTb, Tle HauyHHaeTCs H
rje KoHYaercss Hayka O Ha-
nexHoctn. Bo Besikom  cay-
Yyae CTaHOBUTCS $ICHO, UTO Ma- )
TemaTuueckoll  Teopueil Ha-
JIeXKHOCTH AeJI0 He OorpaHuyi-
Baercs.,




UcnbiTanna Ha HafeMHOCTb

Urak, BBeleH wnesblii psii MOHATHH, KOTOPBIMH OIHCHI-
BaeTcsl Takoe 0O6bEeKTHBHOE CBOHCTBO M3Je/IHH, KaK HaleX-
10CcTb, Tenepb Mbl MOMKeM BEpPHYTbCS K IIOCTaBJEHHOMY pa-
Hee BONPOCY: KaK M3MepPHTb HaJeXHOCTb? Kak onpeaenntsb
BePOSATHOCTb 6e30TKa3HOH paboThl, HHTEHCHBHOCTb OTKa30B?
Benp 6e3 uaMmepeHus: HaAeKHOCTH HeJb3s T'OBOPHTb O €€
NOBBILIEHUH.

[Ipu onpenpesenyn HafeXKHOCTH M3AeJMHH BO3HHK UEJbIH
pPAL TpyAHOCTeH KamuTajbHOro nopsnka. Heso B ToM, 4TO
KOJIMYeCTBeHHble MOKa3aTeNu HaleXKHOCTH — 3TO BeJHYHHH
BCPOSAITHOCTHBIE, ONHCHIBAIOIIHe CiaydaliHble COOBITHSI (Belb
0TKa3 — cjayuafinoe cobritue!).

Kak xe «noiimarp» cayuaii?

Hauynem ¢ TOro, uro mnomeiTaeMcsl BBEISIBUTH DasHHIY
MeXJAy HCNBITAHHSAMH YCTPOHCTB H MaTepHasoB B IpekKHHE
BPeMeHa M HCCJEAOBaHHEM HaJeXHOCTH TeXHHUECKHX H3Jie-
Jaufi cefiuac.

MuxxkenepHblit 06bIYail MpoOBepsiTh Nepel HCIONb30BaHH-
€M KayecTBO MpHMeHsieMbIX MaTepuajoB B XX BeKe oCTa-
ercsl B YecTH.

A onuH uX mepBBIX AOIIEAIIHX IO HAC NHCHbMEHHBIX IO+
KyMEeHTOB 006 HCIBITAHHM MATEePHAJOB OTHOCHTCS K BechMa
oTHaJNeHHbIM BpeMeHaMm — natHpoBad 4 uioHs 1662 ronma:

«Cap Barren, [Toseit u g nonsieliu B Byaeuu, rae 6ulian
CBHIETEJNMH HCHbITAaHMH ToJJIaHACKOH Npsi:xku capa Popna
(B mocJ/iefiHee BpeMs 3TOT BONPOC OYeHb GECHOKOHJ HAC, §
caM MOAyMbIBal 0 MHCTepe Hbio, KOTOpEIH moCTaBJAAN HaM
KaHaThl M, Cyld IO BCeMy, He CIpaBJsJCAd C [eJoM).
W nelictBuTeIbHO, KaHAThl OBIJIM OYeHb MJIOXMMH: UCILITA-
HMf NOKasajH, 4TO NATb TaKHX Ipsaell pByTca ObICTpee,
yeM yeThipe HHTH pHKCKOH mpsixku. Kpome Toro, oraenn-
Hble BepeBKH OKa3aJjHCh fIBHO CTapblM XJaMOM, BbIMa3aH-
HBIM JIerTeM, JMLIb CBEpXy OHH OblAM TOKPHITH HOBOMH
nedbkod. Bce 3TO NOXoAHNO Ha Hec/BIXaHHOE XKYJbHHYE-
CTBO>.

A BOT Kak BHIMISLENO HCHBITAHHE JOCOK [Jisl CYyAOB B
Hosoit Ilornanaun uepes 250 Jser:

«[Ipexxne uem npHiaguTh KaKylo-HHGYAb INOCKY, Mak
Anenun, Tom M Besikmit, KTo GbIBaJ PANOM C HHMH, JOJTO
coBemlanucb. CHauana OHH OYeHb BHHMATEJbHO €e pasris-
IbIBaJIK, 3aTeM THYJH, MOCTYKHBaJIH, NPHCJAYIIHBAJNCh, H,
MOTy HOKJACTbCA, $ BHIEJ OJHAXAH, Kak Mar AJbnun
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aeryctupoBsaJs ocKy. Bo BcakoM caydae, oH JIH3HYJ JApe-
BEeCHHY, a 3aTeM HOBTOPHJ BC€ [BHIKEHHS ONBITHOIO Hery-
craTopa 4as — BIUIOTb [0 IIOCJAENHEro JIOBKOrO IJIEBKA
CKBO3b CTHCHyTBHle 3yOBl — BCe OBLIO NpPOAEJAaHO C BHAH-
MBIM HaCJaXKAEHHEM>».

W neficTBuTeNbHO, €CThb KaKHE-TO HEYJIOBUMBIE NpPH3HA-
KH, II0 KOTOPbIM ONBITHHIH 3KCIEPT MOXKET OIpeleJUTb Ka-
4eCTBO JApeBeCHHBl TOUHO TaK XKe, KaK JeryCcTaTtop KauecTBO
Kode, uasg uiau apomar AyxoB. Ho Bce-Taku W pamblie, H
celivac Haubosiee MOMYyJsSpPHBl TaK CKa3aTh <«HCIBITAHHS B
J00»: ecqM HYXKHO y3HAThb IPOYHOCTb Ha paspeiB, obpasen
pPaspHBaIOT, ecJH HEH3BECTHA NPOUHOCTh Ha H3rHbG — obpa-
3en u3ru6aioT u T. n. Heuero u roBoputh 0 ToM, YTO Tex-
HMKa M MeTONMKA 3THX HCIOBITAHHH coO BpeMeH [anujesn
cepbesno MpOJABHHYJach BlepeA. K ycayram wuccienoBare-
Jiedl TMApaBaUYeCKHe NIPecCH ¢ YCHIHeM B COTHM ToHH. [s
GoJiee TOHKHX CTPYKTYPHBIX HCCJIE[OBAHUH HCIOJAB3YIOT
3JIEKTPOIIHBIE MHKPOCKOMNBl M APYroe CJ0XKHOe 006opyLoBa-
HHE.

XapaKTepHBIM CBOHCTBOM BCEX 3THX HCIBITAHHH ABJSIET-
csl UX NOJHAas ompefejeHHOCTb. Kaxnwli martepuan umeer,
HalIpuMep, CTPOTO ONpe[e/eHHbIH Npefes NMPOYHOCTH. 31eCh
HET ¥ peud o cjaydae, O TOM Cjaydyae, KOTOPHIH COCTaBJsi-
eT CepAUEBHHY HCOBITaHUH Ha HagexHocTb. Haob6opor,
NPH TAKUX HCIOBITAHHAX CJAy4YalHbBIE OTKJIOHEHHS BCSUECKH
CTapaloTcsl yCTPAHHTb: CKPYNyJe3HO OroBapHBAIOTCS CTaH-
dapramu ¢opma u pa3Mmepn 00pasioB, COCTOSHHME HX IO-
BEPXHOCTH, CKOPOCTH Harpy»XeHHS U T. I.

[Tepsble MONBITKH ONpPENESUTb HANENKHOCTb KaKHX-JIHOO
H3JeJuid CBOAHJIUCH K HAOMIOAGHHAM 3a MX 3KCHJyaranued.
Bpanuce noa Ham30p COTHH, a HHOTAA M THICAUH H3MIENHH,
(PHKCHPOBAJIHMCh HX OTKa3bl, a 3aTeM BBIUHCJIAJIHCH MOKa-
3ateny nanexiocTd, OQHAKO 10BOJNBHO GBICTPO BHISICHUJIOCH
HeCOBEPIIEHCTBO 3TOro Merona. JleficTBUTENbHO, €CJIH Mbl
UMeeM [1eji0 C AOCTATOUHO HAaAEeKHBIMH YCTPOMCTBaMH, TO
MHOTZA, uTOOBl BLIUMCJAHTb HX HaJEXKHOCTb, NPHXOAHTCH
OYeHb JOJrO XKJAaThb HACTYIJIEHHs oTka3oB. Kpome Toro,
KOHCTPYKTOP XOUET 3HAaTh, HACKOJbKO HAJEKHO CO3MaHHOE
M H3JeJHe He [0C/e TOTO, KaK €ro BBIIYCTHAH <B CBET»,
a [0 3Toro MOMeHTa. B Takom cayuae OH HMeeT BO3MOXK-
HOCTb YCTPOHCTBO AOJIKHBIM 00pasoM yCOBepPIIEHCTBOBATH.
Metoa onpeneneHHss HaLeXHOCTH, O KOTOPOM Mbl TOJIbKO
4YTO TOBOPUJIH, TAKOHl BO3MOMKHOCTH He mpeaccrasasi. [lo-
JydeHHass Npu ero nomomu HHbOpMaulds O HAAEKHOCTH

117



OueHb 3amasfplBajla W MOTJa OBITh IICIOJIL30BAHA TOJBKO
npu paspaboTre CAEAYIOIUX U3LeNuil.

VinxeHepsl 3aHANUCh NOHCKOM CPENCTB OIpeLeseHHs
HaJEXKHOCTH NyTeM MPOBELEeHHs CHelHaJbHbIX HCIOBITAHHH.
Hab6mnonenua 3a skcmayataunell Hajenwil, KOHeUHo, H O
CHX IIOD He NOTepsiIH CBOEro 3HaueHHs, HO NPOBOAATCS OHH
y&Ke ¢ APYro#i 1esblo — NPOBEPHTL NPABUJILHOCTh TEX Me-
TOZOB HCNBITAHUH, KOTOPHIMH onpefesifach HaJALKHOCTb.

Hanexsocrs crann onpeiensiTs NyTeM HCIO/Nb20BAHAA
CreluyadbHbIX HOBBIX MeETCIOB.

Panblie wcnbiTaHHe CBOAHAOCH K BEISIBJAEHHIO COOTBET-
CTBHS pabouyux XapaKTepHcTHK u3Aenns npoekTHeM. [lo-
HATHO, YTO 5TH HCOBITaHUs ObLIM ONHOPA30BBIMH, KPAaTKO-
BpeMeHHbIMH. OHH OTBeUasu Ha BONPOC, NMPABUJBHbIE JH
TEXHHUEeCKHe pelleHHs 3aJ0XKeHbl KoHCTpyKTopaMu? 3To
COBeplIeHHO HeOOXOZHMMO 3HaThb BO BCeX OTpaciaax TexHH-
k1, Ho npn omnpenenenny HaneXHOCTH Bonpoc ¢opmMyanpy-
eTcs Mo-ApYroMy: Kax jpojro 6ymper paboraTh uanenne? Ye-
pe3 CKOJbKO BpPEMEeHHW Moc/je Hagajga dKCIulyaTauup H3je-
JIHe HauHeT OTKa3blBaTb H Kak 4acTto OyAyT NPOHCXOAUTH
oTKasbl? Pasymeercs, npu KpaTKOBPEMEHHEIX HCHOBITAHHAX
Ha 3TH BOHPOCH MOJYYHThL OTBETH Henib3d. [lotomy-To B Mo-
HafOOWJHCh HOBBIE METOJBl HCHBITAHHH. 3TH HCHLITAHNS
JMOJIKHBI OBITH JJINTENbHBIMHU; NPH 3TUX HCIOBITAHHAX H3Je-
JIMA JOJIKHB A0JTO paboTaTh BO BCEX BO3MOXKHBIX PeXH-
Max. M Takux MeTonoB HcHbITaHuil cefiuac paspaboraHo
OYeHb MHOTO.

IIpn HOBOM HOZXOZE K HCCAEAOBAHHSAM BBISCHUJAHCH HO-
Bble CTOPOHB #BaeHHH. Hanpumep, oxasanoch, UTO CHJIb-
HbI{ 11yM, CO3AaBaeMbIfi BBLIXJIONMHON CTpyel pearkTUBHOIO
JBUraTessl, BbI3bIBaeT BUOPALHIO HEKOTOPBIX 3JeMEeHTOB
KOHCTPYKUHH camoJiera, ero obmusxu. OT 3TOoro co Bpeme-
HEeM BO3HHKaeT «yCTaJOCTb MeTajja», H3MeHdeTcsd MOpoy-
HOCTh, NOABJAIOTCH TpewuHBl. Korga sTo BHISICHH/M, B JIa-
OopaTtopusx Oblin pa3padoTaHEl METOALl YMEHbIIEHHS BO3-
JlefiCTBUS 3BYKa Ha KOHCTPYKIHIO.

A npu LiHTeNbHBIX HCABITAHHSX MHHUATIOPHBIX pajiHO-
9JIEKTPOHHBEIX CXeM HCCJeAOBATEIN CTOAKHYJHCH € APYTHM
JOOONBITHRIM (hakToM: Kak Obl TINATEJbHO HH W3TOTOBJA-
JIOCb MHUKPOH3Jenue, B HeM 4acTO BO3HHKAJAW KOPOTKHE 3a-
MBIKaHHUA, IpHUEeM TeM ualle, yeMm Menbile usfeane. Koraa
HCCJAeNOBATeNIH INOCMOTPeNH Ha 5TH H3AeJusl B MOIIUBIH
MHKPOCKON, TO, K BCeoOlleMy YAWBJAEHHIO, YAaJN0Ch ofua-
PYXHWTb y MEeTajja «IpHUeCKy»: Ha NOBEPXHOCTH MeTaJia
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BEIPACTAJIN «BOJIOCKH» TOJIIMHOH 2—3 MHKpOHaA H AJHHOH
200—300 MHKpPOH, KOTOpHle M BBI3BIBAJH KOPOTKHE 3aMbl-
kanud. Ilpumnocs uckaTh crnenuasibHBIE METOLH H3rOTOB-
JIEHUS] MUKPOCXeM, IpH KOTOPBIX POCT 3THX BOJIOCKOB IIpe-
KpalaJjcsi.

InuTenpHele MCHBITAHHS H3LEJAHA U HUX 3JEMEHTOB BO-
LI CO BpeMeHeM B NOBCEJHEBHYIO NPaKTHUKY. Bbliu co3na-
HBl M yCIeIIHO (PYHKUMOHHUDPYIOT LeJble jabopaTropum H Le-
X# ucnbiTaHul. Ho MeTOAB! [AJIHTeNIbHBIX HCHBITAHHH TOXKE
He Chmacju HOJHOCTbIO OT Bcex Oed. BrisiBusoch ux Heco-
BepUIEHCTBO, MO KpaliHefl Mepe B ABYX OTHONIEHHUAX.

Msuorue uspgenusi paboTaiT XOPOILIO W HCOPABHO, MOKA
SKCIJIyaTalusl HX NpOTeKaeT HopMaJsbHO. OnacHBIMH A1 HEX
SIBJISIIOTCSl Meperpy3ouHble W aBapHiiHble pexumbl. Ho apa-
pu¥iHble PeXHMbl BO3HHKAIOT PEIKO, W NPH MJIHTEJbHBIX HC-
NBITAHUSAX XKNAThb HX BO3HHKHOBEHHS MOXHO OUYE€Hb [OJITO.
[Tpuxomurcs MATH HO NYyTH MOAENHPOBAHHS Ieperpy3ok H
aBapuil.

[TycTs, Hampumep, HM3BECTHO, YTO MAaKCHUMaJjbHble Ha-
rpy3Kd Ha caMoJjeT AeHCTBYIOT B IepPHOJAB B3JjeTa H IO-
caaku. HopmasbHb#l peficoBb# camoseT jeTuT U3 MocKBH
B ToMmck 6e3 HpOMexKyTOYHOH OCTAHOBKH, TO €CTb OAMH pas
B3JIeTaeT M OAMH Pa3 CalHTCs. DKCIepHMEHTAaJbHBIl XKe Ca-
MOJIET, KOTOPBIHi HCHBITHIBAETCS B TAKOM pelce, CHH3UTCH
U BHOBb HabepeT BBHICOTY HECKOJBKO pas, TO €CTh BHIIOJ-
HHT C TOYKM 3peHHMS Meperpy3ok MHOro peiicoB. 3a He-
CKOJIbKO TaKHX IOJETOB OH MOXET <«HCIOJb30BaTh» BECh
CBOH 3amac NPOYHOCTH, H HCCJEeLOBATeNH YCTaHOBHT, KaKoO-
Ba JLOJITOBEUHOCTb CaMOJIETa, CKOJBKO PEeHCOB OH CMOXKET
clenaTth AO TOrO, KaK HaYHETCs H3HOC.

HInpoxo ucnosib3yercss M HpakTHKAa BBeleHHs Tak Ha-
3LIBA@MBIX CaMOJIETOB-«JHAEPOBy. IDTO OObIUHbIE cepuiiHble
CaMOJIETBl, HO 3HAYHTE/]bHO ONepexaloliie 10 H3HOCY, IO
KOJIMYeCTBy 4acoB, MPOBEAEHHEIX B BO3JyXe, MO KOJxye-
CTBY B3JIETOB M IOCaJOK CBOHX «COOpPaTbeB».

Mojenupyiorcss ¥ aBapuiinble cutyauuu. ONbITHBE ITH-
JIOTHI-UCOIBITATENH BEAYyT CaMOJeT CO CIelHajbHO BhIKJIO-
UEHHBIMHU [IBUTATeIAMH, H3yuas MOBeleHHEe ero HpH OoTKase
MOTOPOB. [laHHBle 3THX HCHBITAHHH [OTOM HCHOJB3YIOTCS
¥ KOHCTPYKTOPaMH, ¥ mujoraMu Aspodiora.

Bonpocer of6ecreuenuss HaLeKHOCTH HACTOJBKO I1yGOKO
OPOHEKJIW B MNJOTH H KPOBb CJOXKHOrO OpraHuaMa cCoBpe-
MEHHOHI CHCTeMBl BO3AYLIHBIX COOOLIEHWH, YTO HJs YeJsOBe-
Ka [IaHC MOTHOHYTh B aBHakKaTacTpode SHAUHTENbHO HHKE
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iaHca pasOuTbCs NPH aBapHH COGCTBEHHOTO aBTOMOOHJIA.
To, uTo coucKu XepTB aBHaKaTACTPO(d KaxXKyTcs rpomam-
HbIMH, OODBACHSAETCS INCHXOJOTHUECKHMH H COLHAJbHBIMH
npuunHaMu. llosHass GecHOMOILHOCTL YejoBeKa, B3JETEB-
1iero B BO3/AYyX, BBepuBllero ce0s NHJAOTY, APaMaTHYHOCTD,
CEHCAHOHHOCTb, C KOTOPOH 4acTo MOZAITCH ONNCaHUA
aBMaxKa1acTpod 3apyOeKHBLIMH raseT4HKaMH,— BOT NPHYH-
HBl 3TOTO <IICHXOJIOTHYeCKoro o6MaHas» (IO aHaJoruy ¢
«ONTHYECKHM OOMaHOMY).

BecnpucrpacTHas craTHCTHKA MOKa3blBAaeT, UTO B MHUpE
exerojHo pasbuBaercs 2500 4enoBeK 0O CpaBHeHHIO C
250 ThICAUAMH uYesNOBEK, MOrH0AIOUIMMU B 3TOT K€ [ePHOL
Ha aBTOCTpajax.

Ha perynspHblx  MeXJAYHApOZHEIX  aBUAJIHHMSAX B
1978 roxy npousouio 23 Katactpogsl, B KOTOPHIX HOrH6JI0
652 maccaxupa. B 1977 ropy B 24 xaracrpodax noru6sio
516 uenoBex.

KonnuecTBo karactpod co cMepTenbHBIM HCXOAOM B
pacuere Ha 100 THICSY yacoB HajeTra ymeHbwujgoch ¢ 0,18
B 1977 rony mo 0,16 B 1978 rony, a B pacuere #a 100 Tricsiu
nocanok — ¢ 0,24 no 0,22,

Ha aBuanuuusx, oGciayxuBaeMblx TypOOpeaKTHBHHIMH
caMoJeTaMH, Ha KOTOPBHIX ocyllecTBasercss 95 NpOLEHTOB
peryJsipHHIX BO3AYLIHBIX IepeBO30K, Npousouio 9 kara-
crpod u norubao 450 maccaxupos. OcrajbHble b OpoueH-
TOB BO3JYILIHBIX N€PEeBO30K BBIMOJHAINCH TYPOOBHHTOBBIMH
1 nopuiHeseiMu caMosieramu (14 karactpod, 202 noru6-
wux). Bosee Bbicokas 6e30macHOCTb TYPOOPEAKTHBHLIX ca-
MOJieTOB 00bsAcCHAeTCs HX 6ojiee BBICOKOM HaLeXKHOCTbIO H
6osiee 6/1arONpHSATHBIMH YCJOBHSIMH 3KCIJIyaTalluy.

Kak nosropserca ucropus! Kak Nmoxoxu B HEKOTOPBIX
OTHOLIEHHSIX JIIOAH pa3auunblx smox! B xkuure «Hymeca
TeXHHKH», BBINYyLIeHHOH mon penakuueii B. B. Piomuna
B 1911 romy, mMbl BcTpeuaeMm cijeiyiolllee BHICKa3biBaHHE
OTHOCHTEJNIbHO MHHUMBIX OINacHoCTeil TMOJyYHBILEro B Te
rofsl 0oJblIoe pacnpocTpaHeHHe IKeJe3HOAOPOXKHOro Co-
obLleHus:

«M3Bectve 0 Kakoi-1u60 KPymHOH KEeJEe3HOLOPOKHOM
KatacTpode BEI3bIBaeT B NyGJIHKe W [OBCEIHEBHOH MeyaTn
6ypio HeroloBaHHs M KPHKH 00 ONACHOCTAX KeJe3HOMI0-
poxHoro aBuxenus. Jla, KeJe3HOMOPOXKHHIX KaTacTpod
elle He yaaercs n36exaTb B HEKOTOPHIX CJydasx, W OHH
BpeMsl OT BpPeMeHH YHOCAT AeCATKH UYeJIOBeYeCKHX KH3Hel;
HO OecnpHcTpacrHas CTaTHCTHKA, CYMMHPYs OTAeJbHEE,
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He3aMeTHBle JJIs1 uuTaTesell raseT Clyyad HecuacTHH, CONpo-
BOX/JaWOIl¥e €34y B MOBO3KAaX, 3aNpsKEHHHX JOLIafbMH,
yKasblBaeT, 4TO NOCJeAHHHA crmocob nepegBHUIKEHHS B He-
CKOJIbKO pa3 omacHee e3/bl [0 }KeJe3HLIM Joporam, He uMmes
HYM JelleBH3Hbl, HH OLICTPOTH nocjenHero. Kakoi-uubynab
CKDOMHBIE KOHAYKTOD, [eJaloluil 3a Tof OT 75 ThicAd 10
150 Teicsy Beper, BpsAA JiM ocTajcs Obl Hesd M HeBPELHM,
ecan OB eMy HPHINJIOCh COBEPLIMTb TAKOH OyTh Ha Jolla-
nax. Y1 B sToMm ciyuae ymecTHO OyZLeT yKasaThb, UTO He OfHA
TeXHHKa BHHOBaTa GbiBaeT B KatacTtpodax. Posb uesnoBeka,
€ro xapakTep, BOCOMTaHHe U OTHOIIEHHE K [esJy UMeloT Aa-
JIEKO He ToCJie/lHee 3HAUEHHES.

HeocTopoxXHOCTb, Xa/aTHOCTb YeJOBEKa — yacTas NpH-
YuHa Katactpod.

B «uepubiii» moHenenbHHK, 25 okTs6ps 1978 roma, mpo-
H30ILIa OfHA M3 KpymHe#imnx B ucropun CIUIA aBunakara-
ctpoda. B 9 uwacos 30 muHyT yrpa camoser «Bounr-727s
aBuakomnauuu «Ilacudpuk cayrysct sfipnaliHad» CTONKHYJICS
Hag ropogom Can-IlHero C OZHOMOTODHBIM CaMOJIETOM
«CeccHa-172». CroJKHOBEHHE NPOHM3OIJO Ha  BBLICOTE
900 mMeTpoB Haja 3eMmJiell B ISATH KUJIOMETpPax OT a’porpoma.
Magnenbkan «CeccHas Bpesajach B NpaBOe€ KpPbIJIO THTaHT-
ckoro safbiHepa. Hukro u3 136 maccaXXupoB H 4jIeHOB 3KH-
naxa «DBounnra» me cmaccsi. O6a nusnora «CeccHbl», ynas-
eil B TOM XKe palioHe, TOXe NMOrHOJIH.

O6mbaTblfi nnameHeM «DBOHHT», KaK THraHTCKHi CHapsin,
YCTPeMMJICH K JKHJBIM KBaprajam paiioHa CeBepHbli mapx
B Can-Iluero. Beepom pasieranuch BOKpYT OGJOMKH Oio-
3en5i)ka M KpblIbeB. BocnsameHuBlleecss TOMJIMBO BBIXKIVIO
ueabit kBaprana. [logo6Ho moxnt0, chinaMucL ¢ HeGa OCKOJI-
KH: OHM BCIIAXWBaJiu 3esieHble Ta3oHbl, KakK OpHTBa, cpesa-
qu pepeBbs. Ha 3emsie norubism 13 uesoBek. [lonHOCTBIO
paspylleHo 6ojiee AecsTKa [IOMOB, ellle NATh CEPbe3HO MO-
BPEXKAEHBI.

Kaxk 3asBun npencraButesnp DefepasbHOr0 aBHALHOH-
HOTO YIpaBJIeHUSl, BIOJHE BEPOSATHO, UYTO CTOJIKHOBEHHE
npousomniio no Bue nuiora «CeccHrel». He uckiiouena Bos-
MOKHOCTb, YTO BO BpeMs IOJIETA OH YIPaBJsiJ CaMOJETOM
B HarJla3HUKAaX, C IOMOIUBI0 KOTOPHIX AJS JeTYHKa cO3/a-
eTCs WJLIIO3Usl MoJieTa B YCJOBHSIX OrpPaHHYeHHOH BHIH-
MOCTH: IHJIOT pas3juyaeT TOJAbKO INOKa3aHHs NpuOGOpPOB H
He BHAMT TOTO, YTO IPOHCXOIHT BOKPYT.

Karacrpodpa man Can-Inero — He nepBoe CTOJKHOBe-
Hue camoseroB B Hebe Amepukn. Ilogobnas xaracrpoda
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npousoma B 1960 rony B paifione Heio-Mopka. Toraa
CTOJIKHYJIHCh BO3AywHbli saiiHep JIC-8 kommanmn «IOnai-
TeJ DfipnaiiHs» u camosier Komnasuu «Tpanc yopsan fip-
JafiH3».

HapnexHocTs — 0lHa H3 caMbIX IVIABHBIX XapaKTePHCTHK
COBPEeMEHHOro camoJera. HeHaleXHOCTb CTOHT OYeHb H
OYeHb J0pOro, Aa)ke ecJH OHAa HEe CONPOBOXKAAETCA de-
JOBEUeCKHMH KepTBaMH. Benb TexHHuecKoe o0O0cC/ayXKHBa-
HHEe M DEMOHTHI JlaifiHepa 3a BpPeM$ ero sKCI/yaTaluu B 3—
4 pasa HpPeBOCXOAAT €ro CTOMMOCTb. A ecqu MallHHA He
OYEHb HaleKHa, TO 3TH 3aTPaThl BO3PACTYT ellle BO MHOIO
pas.
[TosTomy Ha Bcex sTamax CO34aHHSl MAUIMHBE €€ HCIILI-
TBIBAIOT, HCIOBITHIBAIOT :KecTodalimum o6pasom. KM ¢ xax-
IBIM TOAOM, C YBeJHUeHHeM OIbITa 3KCIJyaTalHH, BO3pa-
cTaet 00beM HCHLITAHHH, [OSBJISIOTCS HOBblE MX BHILL

Tak, HanpuMep, CpaBHHTEJbHO HeNaBHO MOSIBHJIOCH HC-
nHTaHHe caMmoJjera Ha <«HOTHHecrofikocTb». OkasbiBaercs,
4YTO ABYXKHJIOPPaMMOBBIH I'YCh NPH CTOJKHOBEHHH C CaMo-
JIETOM, JIeTSIIUM cO ckopocTbio 800 KuJIOMETpPOB B uac, «Be-
CHT» yXKe TPH C I[OJOBHHOH TOHHB. A ynap Taxko# CHJbl
MOKeT pa3buTb CTEK/JO KaOHHBI, BHI3BaB ONACHYIO pasrep-
merusauuio. 140 nmaccaXupoB M HHJIOTOB TPaXKAaHCKHX H
BOoeHHbIX camoseroB CIIIA noru6am B pesysbraTe CTOJIKHO-
BeHHH caMoJsieToB B Bo3ayxe ¢ nrumamu. Camas xpynzas
nopobHaf aBumakaracTpoda mpousomsia B bBocrone B
1960 roay, Korga camoJieT Bpe3ajCs B CTal0 CKBODLOB.
[ITHL 3acocano B peakTHBHBIE IBHIATeNH, KOTOpHIE uepes
HEeCKOJIbKO CeKVHA IepecTaju paboraTb, M CaMOJET yiaJ
Ha 3emiio. [lo nanHeiM @enepaJbHOro aBHALHOHHOIO
yIpaBJeHHs, CTONKHOBEHHS C HEPHATBIMH eXKeronHo o06xo-
nATca aMepukKaHckuMm ¢upmam B 20 MHJIJMOHOB [OJJADOB.

Uro6bl UCHBITATh CaMOJIET, €ro «0OCTPesHBAOT» H3
ITHEBMONYIIKH KYPHLAMH CTPOro ONpejieseHHOro Beca, Mpu-
yemM 00si3aTesIbHO cBexe3abuThiMY. [IHeBMomylika pasro-
HdeT 5TOT CcHapax Lo ckopoctu 600 xuJjoMerpos B yac!

A uTOGBI yMEHbIIHUTH BEPOSTHOCTh CTOJKHOBEHHH B BO3-
IyXe, OPHUTOJIOTH H3y4yalT HOBaJKH MTHI, MapIPYyTH HX
murpanufl, Ius «BeICe/ieHHs» ONAacHBIX cocedefi uU3 paii-
OHa a’pomopTa HCIONb3YIOT YJIbTPa3BYK, MOIIHBIE B3DHIBhI,
yepe3 IPOMKOTOBOPHTE/]N TPAHCAHPYIOT KPHK <«OHNACHOCTBb!»
HA MTHYbEM «f3BIKe».

A B HEKOTOpBIX a3pONOPTAax HJs Pas3roHa NTHI MpuMe-
HAIOT CHeLHaJbHO BbIIPECCHPOBAHHBIX COKOJOB, COKOJMH-
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Hasg OXOTa — «KOpoJieBckass 3abaBa» B TPOUIJIOM — CTaJja
O/IHHM H3 YCJIOBHH 6e30macHOCTH IIOJIETOB.

Han6onee omacHBIMH MOMeHTaMH IOJIeTa Ha caMoJieTe
SIBJISIIOTCS B3J1eT M NMOCAaZKa, H MMEHHO C HUMHA CBASLIBAIOT
Oosblille NEpCHeKTHBH MOBBIIIEHHS HaJeXHOCTH IMOJETOB.

B JlonnouckoMm asponopTy XHUTpPOy HeNaBHO NPOBOIU-
JIICh UCIBITAHUA Tocajnounoro obopynosanus «ITAITH», xo-
TOpPOe JOJIXKHO 3aMeHHTb 0OOpyHOBaHWe MAJf1 BH3YaJ/bHOM
NOCanKH.

B 310 o6GopynoBanune BXOAAT ueTepe Habopa mocajxou-
HBIX OTHeH, KpacHBIX HaBepXy W OejblX BHH3Yy, KOTOpHIe
yCTaHABANBAIOTCH TOA YIJIOM BROJb JIMHHMH, HanpasJ/eHHOIl
B CTOPOHY OT B3JIETHO-DIOCAJOUHOHN NOJOCH BOJH3H pacuer-
HOH TOYKH nocaliku. OrHE 3KpaHupylOTCcs TakuMm obpasoM,
yTOOB NHJIOT BHJAEJN KpPaCHBIH LBET, eCIH CaMOJeT HaXOoAHT-
Csl CAMIIKOM HH3KO, U Oesbli, eCJId CaMOJIeT JIETHT BBICOKO.
[Tanor onpenesnsier yros 3axofa Ha MOCAaJKy IO LEETY Or-
Hefl. Tax, ecnu oH BOCIpHHHMaeT LBa Ojuxafmux K moJo-
Ce OrHA KaK KpacHble, a 1Ba JpYrux Kak Oesble, TO camo-
JIeT HaXOAWTCS B INpejesnax OAHON IIecTo#l rpajyca mnpa-
BHJBHOTO yrsia mnocajnkyd. TOYHOCTb Tako# nNocaKoYHOH
CHCTeMbl IpH IOJIeTe caMosieTa Hald IOJOCOH COCTaBJsieT
IlBa MeTpa.

Bo Bpems aBmakaractpod MHOTHe mMOrubGalT BOBCE He
OT ynmapa, a OT AbIMa ¥ OrHA nOpu mnoxape. 11 nosbps
1965 rona B amepuxanckom ropone Coart-Jlefix-Cutn co-
BEpLIMJ aBapUHHYI0 TMOCAAKy PEAKTUBHBIH BO3LYILIHBIY
nafinep. Hecmorpsa Ha cAMbHBIA yoap o 3emJio, Bce 90 mac-
CaXXHpOB MOTJH ocTatbes B kuBbX. OgHako 43 H3 HuX
norub6au OT AblMa W OrHs, MOTOMY 4TO He CMOTJH OBICTPO
NIOKHHYTb 3aropesliniicst camoJier. Y3-3a B3psIBa OfHOroO H3
ABUTATeJNel cropes Ha B3JeTHOW mojoce asponopra AHKO-
puoxk (#a Ansicke) camoJser I1C-863, umerwinii na 6opTy
229 naccaxupoB # 10 ujeHOB sKUNAXKa.

Jnsa npenoTBpamenns Takux CTPalIHBIX KaTacTpod KOH-
CTPYXTODHl pa3pabaTeiBAlOT CNelHaNbHBe Cpe/icTBa BaKya-
LMY [accakKHpoB, ¢ TeM YTOOH NPy NoXKape OHH MOIJIH 3a
CuMTaHHBIe MUHYTH NOKHHYTb camoser. PaspabarsiBaroTcs
crenua/jbHble CPeNCcTBa, CIOCOOHBIE NpelOXpaHWTh macca-
JKHPOB, €CJIH CaMOJIeT 3aropuTcs. YKe NPOIIJIa HCObLITAHUSA
crenyasbHas OrHeryllalnas IeHa, KOoTopas NpH Noxape 3a-
wpilaeT naccaxupos B Teuenune 6—10 munyTt. DT0rO0 Bpe-
MEHW AOCTaTOYHO MJM AJS 3BaKyaulu IaccaxkupoB, HIH
s JIBKBHAALHUK noxapa.
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B wamu nHu HHOTZA MOIENbI0 M HCOBITAHHHA CTaNO:
BUTCS [EJbIH BBICOTHHIH AOM. BoT Kak, Hampumep, Ipoxo-
IUJa HCOLITAHWS ABTOMATH3HPOBAHHAS CHCTeMa NPOTHBO-
IOBIMHOH 3allUThi BBICOTHHIX 34aHHH B OAHOM H3 PaHOHOB
Kuesa.

BOsusu cemMHamnaTusTa¥HOro AoMa cofpasacb OrpoM-
Has ToJIa, a BO3Jie CaMOro A0Ma 3HEePrHYHoO AeHCTBOBAJH
noxkapubsle., OHu JepiKa/ju HAroToBe NoXapHble PyKaBa, HO
He MyCKa/Ju BOAY, HECMOTPS Ha TO, YTO B OJHOM H3 OKOH
BTOPOro 3Ta)ka ObLIM BUAHBI SI3BIKH IJIaMeHH. B Toame He
MOIJIH HOIISATh, NoueMy He Tywar moxap. Ho mpoxosxue elie
foJibllle YAUBHJAHCH Obl, ecjan OBl y3HAJAM, 9TO 3TOT MOXKap
OblJ1 CHeuHaJbHO «OPraHH3oBaH». bosplle Mecsna wLuia
MOATOTOBKA K 3TOMY YHHKaJbHOMY 3KcHepumenTty. B cort-
HX TOUYEK OrPOMHOro foMa OBblIH YCTAaHOBJEHH TeNJOBLIE
H JbIMOBble NAaTUMKH, CAMOIHUCILI, 3JEeKTPOHHLIE NPHOOPH,
KOTOpEe C OOJBUIOH TOYHOCTBbIO M3MEPSAJH TeMIepaTrypy H
IpYyTHe BeJHUMHB NAajKe B CAMOM «IekJje» noxapa. M To/b-
KO TOC/ie OKOHUaHHS 3KCIepUMeHTa INoxap Obl OBICTPO
JIUKBHAUPOBaH. OKCIEPHUMEHT [0Ka3aJ BLICOKYI TOYHOCTD
H HaJeXHOCTb NPOTHBONOXKAPHOH aBTOMAaTHKH, CIOCOOHOI
pabotaTb B aBapUHHBIX CHTyaUHsX.

Ilpu momennpoBanuu KatacTpod B n1abOpaTOPUH HTaJb-
AHCKOfl ¢upmbl «Duat» exxerogHo rubHer 500 aBToMamIuH,
Oun rubHyT, yKasbiBasg Ha cBou cnabble mecta. Ha ocHoBa-
HUM pe3y/JbTATOB HCILITAHHH HHXKEHEPH (GUPMBI YCHJIHBA-
IOT 3JEMEeHTbl KOHCTPYKUHH H HaXOLSIT WX ONTHMaJjbHbIE
BapuaHTbl. Oco60e BHUMaHHe ylessercss NPOYHOCTH Ky30Ba
u ycTpoiictBam, obecrneunBaomuM 06e30MaCHOCTD.

MonenupoBanue aBapHiHBIX CHTyalHil IO3BOJISIET Olle-
HUBATh HalEXHOCTb M3NeJHH W TeM CaMbBlM YCTPaHHUTb He-
KOTOpble HEeNOCTaTKH MAJHMTENbHEIX HCOBITAHHA HaA Halex-
HOCTb.

MnrepecHo, uro aBapuilHOH MOXKET OKas3aTbCi HMEHHO
HopMaJsbHaa cuTyauud. Peup user cefiuac o BecbMa uacroit
Yy KOHCTPYKTOPOB HENpaBUJbHOH OlleHKe YCJAOBUA 3KCIaya-
Tanuu, o npeHebpexenuu 3TUM (aKTOPOM B Ipolecce Hc-
noiTanud. B sabopatopun Bce MuXKeT AefiCTBOBATb Ouelb
XOpOIIO, a8 Ha NPaKTHKE...

B nocsnennue roasl Ajs padotel Ha GoeBoM Kopabise GBI
CO3/aH crneuuanbublii paanonorarop. CreunajucTel IOJTO
TPYAHJIHCE Hal ero KOHCTpyKuMeil, NDOBEJH MHOXECTBO
HCILITAHNIT HA HAIEXKHOCTb M, HaKOHell, NOBe/H BPEMH erc
paboru 1o 1650 wacoB, uTo 6O BIOJHE AOCTATOYHO.

124



Ho motom us smaboparopus pannosiokaTop NepeHecd
Ha xopabib. A TamM OH NOABepPrcs BO3JEHCTBHIO KAauKH,
TPsCKH, cbipocTH H T. 0. Pajumosokarop mepecran pabo-
TaTh Bcero yepes 18 uacoB. [1puwtock paspabarbiBaTh ero
KOHCTPYKUHMIO 4YyTh Jid He 3aHOBO. Tax HeAOyueT YCJOBHH
3KCIJYaTaluH NpHUBe] K rpOMaJHbLIM [OTEPsM.

McnpiTaHusaM Ha HaLeXHOCTb yHeJsieTcsi CerofgHst HeGbl-
Bajioe BHHMaHHe, UX METOJbl CTAHOBSTCS BCe YTOHUEHHee
u caoxyee. Ho 310 — MeTonbl. A caM HOPHUHUMI CyHIECTBYET
yXKe crojetusi. IlpuBesemM 34ech 3aHMCTBOBAHHBEIH HAMH H3
OJHOH NONyJsPHOA KHHTH NOBOJbHO KOJIODHTHBIH IpHKa3
IMerpa 1, HemocpencTBenno oTHocsWuUiiCS K mpoGJaeme HCIBL-
TaHUH Ha HaleXKHOCTb.

«§ 1. [NoBeseBaw xossuna Tyabckoii opyKeiiHo#d ¢ab-
pukn Kopnuay Benornasa 6uTb KHyTOM H cocjaTth B paGo-
Ty B MOHACTHIPH, [OHEXKe OH, MOMJiell, OCMEJHJCS BOHCKY
rocyjapeBy npoJaBaTbh HErojiHble MHILAMH H (y3en.

Crapuuny osanepmana ®posna ®Pykca 6GuTbh KHYTOM H
cocnatb B A30B, NyCcTh He CTaBUT KJjaeliMa Ha MJIOXHe
PYyXKb4.

§ 2.

[TpukaseiBato pyxeiiHoii kanuenapuu us I[lerepGypra
nepeexatb B TyJay W NeHHO W HOHIHO OJIIOCTH HCHPaBHOCTb
pyxei. ITycTb ApfiKM u NMOLbSYHE CMOTPST, KaK OJepMaH
KJeiiMa cTaBHT, 6yLe COMHEHHe BO3bMET, CAMHUM IPOBEPSThH
M CMOTpPOM U cTpenbboli. A ABa pyXbs KaXABH Mecsn
CTPesisiTh, NOKa HEe HCHOPTATCA.

Byne 3amuuka B BolHCKax NPHKJIIOUHTCH, OCOGJHBO NpH
CPaXKeHHH, N0 HeNOTJSAY [IbSIKOB H MOLBSIYUX, OUThL OHBIX
KHYTaMH HellaJHO IO OroJieHHOMY MecCTy:

X03AHHY — 25 KHYTOB H IleHH 1O 4YepBOHLY 32 PYXKbe;

cTaplilero ojjepMasa — OUTb 10 OeCUyBCTBHS;

cTapllero AbsgkKa — OTAATb B YHTep-O(HUIEDPHI;

IbsiKa — OTAAaTh B Nucaps;

NOADBSAYEro — JIMUIHTL BOCKPECHOH 4YapKH CpPOKOM Ha
OJUH TOA.

§ 3.

HoBomy xossmny pyxeiiHofi ¢abpukn IleMunmoBy mose-
JIeBal0 MOCTPOHTb AbAKaM M NOABAYMM u306bl, AaGH He Xy-
XKe xossickofi Oban. Byae xyxe, nycts HempuoB He o6u-
JKaercsa, NOBEJIO XXHBOTA JHUINTD.

[Metp I»
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Crout o6paruth BHHMaHHe HA TO, uTO B npukase [lerpa
OTPaKeHbl MHOTHe CnocoOBl KOHTPOJISL M I[OBBIIIEHHS Ha-
JeXXHOCTH U3[eNUHl, IpUMeHsIeMble U CEerOfHs: KOHTPOJIbHEIE
Henbiranug, Henpumupumoctb OTK, «KOHTpoJb 32 KOHTpO-
JepaMu» u JaXke CynepcoBpeMeHHBbe «YCKOpeHHBIe HCHBITa-
HHSA» («A [Ba PyXbfA KaxXABIH Mecdl CTPeJsAThb, [0Ka He
HCIOPTATCAY).

CrpeMmyieHHe «CIIpeccoBaTb» BpeMsi — BOT XapaKTepHast
yepTa COBPEMEHHBIX 3KCHEpHMEHTOB Mo HazexHocTH. Kak
chesaTth, UTOOBl HKCIEPUMEHT AJIHJCS He JOJITHEe TOoAbl, 4,
CKaxKeM, HECKOJbKO 4YacOB HJM MHHYT? 31ech HYXUBl HO-
Bple Kputepuu., Hanpumep, HcHbITaHHe H30JSLUHH 3JE€KTPO-
ABHratesell Npu MOBbIUEHHBIX NPOTHB HOMHHAJbLHOIO Ha-
NpS?KEHHH HWJIH TeMIlepaType SKBHUBAJIEHTHO YOLICTPEHUIO
TEUeHHs BpeMeHH HcnbitaHus. Kputepuem nono6usi 31ech,
rpy60 roBops, SBJASIETCS NpPOM3BeJeHHe UHTEHCHBHOCTH LO3-
JefCTBUS HA BpeMd HCHbITauusd, )KUTh MeHblle, ¢ OOJBLINM
HanpskeHUeM — TakKoBa, €CAM MOXKHO TaK BbIPa3HThCS,
«uyocodusa» yCcKOpeHHBIX HCNBITaHUH.

A Henb3si /M OLEHHTH HANEKHOCTb H3AIUH, BoOOIIe He
UCOBITEIBash WX, NPOCTO NO HX BHemHemy Buay? W Takag,
Kazasoch Obl, HeBEPOSATHAS BO3MOXKHOCTb He YCKOJb3HYJA
OT BHUMAaHHS HCCJEL0BaTEEH.

B nw6oift usrorcrseHHolt metann MOryT OBITh Aedek-
Thl — TPELHHBl, PAKOBUHBEL. XOpOLIO, €CJH OHH Ha MNOBEpX-
HOCTH J[leTaJjid, TOTAa HX MOMKHO OBHapyXKHTb OCMOTPOM —
HEBOODYKEHHBIM I/1a30M HJIM C NOMOIIBIO PasiHYHEIX TeX-
HHUeCKUX CPelCTB, Hampumep, Mukpockona. Ho kak GbiTb,
ecnu ne(eKT CHapy»ku He BHAeH? MoXHO, KOHEUHO, NpH-
MEHHUTb TaK Ha3blBaeMbIH pa3pyllalouiil KOHTPOJIb H3Le-
Jufi: H3JesHe MOABEPraroT pacTAXKEHHIO, CXKATHIO, H3IHOY,
pacmujuBaHuio, pasapobsenuio, B obuieM, paspymaior. Bu-
AMMO, MOABEpPratb BCe H3JeNHS TaKUM HCOBITAHUAM He
CTOHT — B HEKOTOPLIX CJydasiXx MOMKET HHUEro He OCTAThCs
s ganbHefillero ucnosb3oBanus. Takue HCObITaHis, Kak
NpaBuJ0, NIPOU3BOAATCA BBIOOPOUHO.

Ho Benb moxcer craThesl, 4TO AedeKT He B TOH gertaJu,
KOTOPY!0 HCHBITHIBAJH, a B coce/lHell, HeWcOLTaHHOH, a
HMeHHO oHa Omarononyyso npofiger OTK u 3arem, oTkazas,
npUBejleT K OTKa3y H3LeJHs B UESJIOM.

[Tostomy Takue paspyiuiawiine MeToAbl KOHTPOJS Opak-
THYECKH HENPHMEHHMBl (IPH H3rOTOBJeHHH 0000 OTBerCT-
BEHHBIX H3JeTHH — KOCMHUECKOH, aBHAUHOHHOH TeXHHKH,
BooOine B 1ex olJaactax, rie jpoJkHa OblTb obecneueHa
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HaJleXHOCTh Kaxnod nerann. B o6MOTKe COBpeMeHHOro
MOILIHOrO THjporeHeparopa 6oJsiee THICAUM CTepXKHEeH, W HH
OJMH M3 HHX He JOJXKEH 0TKa3aTh, a HCOBITATbL HX BCe pas-
pylwiaomuM MeTOOOM HeJb3s.

Kpowme Toro, paspymaiomue UCHETAHUSA — TOBOJbHO [O-
poroe ynososbcTBHe. HampuMep, Ha 3aBojax, BbIIYCKAalo-
WHX TPYOBl U3 JIErHPOBAHHEIX cTajel, o 18 mpoueHToB ro-
TOBOH NPOAYKNWM IPOXONHT paspyllalomHi KOHTPOJb H,
CJ1el0BATENIbHO, HEHPOW3BOAHTENbHO pacXoldyeTcs LOPOTo-
crosiuii Martepuas. Ilpm HeKOTOPHIX MeTOZaxX MHCIbLITAHHH
XOT ¥ HE pas3pyllaioT KH3JesHe, HO HAHOCAT €My «TPaBMy».
Ilpy mamepennu TBepAOCTH, HANpHMEp, B H3eJHe BAABJH-
BAlOT C OlpelesieHHbIM YCHJAHeM aJMa3Hylo NHUPaMHAKY JH-
060 HaHOCAT OTHEUATOK CHeLHaJbHbIM BadukoM. [Ipu sTom
(GaxTnyecku obpasyercs NMOBEPXHOCTHLIH dedeKT, KOTODPHI
OpH 3KCIJyaTauuM [AeTany MOXKeT NPUBECTH K ee paspy-
ILEHHIO.

o HemaBHero BpeMeHHM eIMHCTBEHHBIM HepaspylUIalo-
IIMM METOAOM KOHTPOMS ObI BHEIUHHH OCMOTP H3JeNHs.
Ho w Tyr npumjaoch CTONKHYTBCS C HENPEOAONHMbIME
TPYAHOCTSMH. 3TO CBSI3AHO C TEM, YTO LEABIH PAL NpPOH3-
BOJCTB HMeeT HempepblBHHIH xapakrtep. BosbMem ngs mpu-
Mepa LIMPOKO INpHMeHfeMOe H3MAeJHe — CTaJbHYIO Tpyoby.
{aK ocMOTpeTb ee BHYTDEHHIOIO NMOBepXHOCTH? Tpyba nme-
€T IJHMHY HecKosnbko MeTpoB. C 0ofHOro, a 3aTeM ¢ APYroro
KOHIIa B Hee BBOJAT ClelHaJbHBIH Npnlop, KOTOPHIY Hamo-
MHHAeT TepUCKON TNOABOLHON JOHKH C JaMIIOYKOH 1A KOH-
ue. MensieHHo nmpoBopaunBas 5TOT OpubOp BHYTDH TPYOH,
KOHTPOJIep BHUMATeJLHO OCMAaTpPHBAeT BCIO BHYTPEHHIOI
MOBEPXHOCTD.

Kazanochr 6w, Bce sicHo u mpocto. Ho Tyr Bosmukaer
HoBasa npobJsema. Bpewms, KoTopoe 3aHHMaeT Takas omepa-
¥s, 3aBUCUT OT MHOTMX NPHUMH; HO Jaxke B CaMOM Hiaeab-
HOM cJydae KOHTDPOJIEPY MeHbllie ueM 3a HeCKOJNBKO MUHYT
He ynpaBHTBCA. A TpPyObl AOJKIE IPOCMATPHBATBHCHA BCE.
Korma npouecc mpou3BoicTBa TpyO OBl HeaBTOMATHU3HPO-
BAHHBIM, 3TO elle Oblio moabenan. Ho BoT, Hanpuwmep, Ha
[TepBoypanbckoM HOBOTPYGHOM 3aBoje OBl Myllen CTaH
HenpepbiBHON npokatku Tpyb. Ero ckopocts — 18 merpos
B CEKyHLY, TO €CTb 3a CMeHY COTHH KHJIOMETPOB TpYO.
W, xoHeuHO, «3arAsiHyTb» BO BCe M3 HUX IPH CTAapOM MeETO-
Je CTaso NONpPOCTy HeBO3MOXKHO.

OnHuM U3 HepBBHIX W HIUPOKO NPHMEHSEMBIX MEeTOLOB Je-
(ekTockonuu OBIIO NpPOCBeuHBaHUe H3[e/HH, AeTasel, Ma-
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TepHa/NOB PEeHTreHOBCKMMH JyuamH. [lorom mosiBujiHChH Ae-
($eKTOCKONbI, OCHOBaHHBIE HA APYrHUX BHAAX IPOHHKAIOLIEH
pagMauuu — raMMa- 4 HeHTPOHHBIX H3JyuYeHHNAX, HHPpaA-
KPAacHHIX Jydax, MH(ppa- ¥ yJAbTPa3BYKOBHIX KoJeOaHHSX.
ATH IedeKTOCKONbl M03BOJIAIOT <«BHAETb» BHYTPEHHIOIO
yacTp AeTasell M3 caMbIX PasJjMYHbIX MaTEepPHAJOB — MeTaJ-
JIOB, KepaMHuKH, miacrmacc. [losBuiach BO3MOMKHOCTb OT-
O6paKkoBbIBATh AETAJH C BHYTPEHHHMH TpeLIHHAMH, PaKOBH-
HaMH, HHOPOJAHBIMH BKJIIOUEHHSMH.

Anrnuiickas pupMa «XOKKHHT 3JE€KTPOHHKC» pa3palbo-
Tana Je(QeKTOCKON, MO3BOJSIOMUH BHIABAATb TPEIIHHBH B
YePHHIX M LBETHBIX MeETaJjJiax, a TakiKe NPOH3IBOAHTH COp-
THPOBKY MeTaJlJOB.

Hcnonpsyemble B 3TOM npub6ope NpoOHHKH NPH HPOBep-
Ke U OOHApYXEeHHH TpPelllHH BKJ/IOUAIOT CBETOBHIE H 3BYKO-
Bble cUrHasibl. B coctaB npubopa BXOISAT HECKOJbKO Npob-
HHKOB, OJUH H3 KOTOPBHIX CIOCOOEH pasiuuaTh MeTaJlJlbl
HHU3KOH W BBICOKOH IPOUHOCTH HA Pa3pbiB HJIH 3aKaJeHHBbIe
U He3aKaJieHHbIE MeTaJllbl.

Jns Hepaspylialomero KOHTPOJIS M3LEJNHH M3 MeTassoB
OUYeHb IMIHPOKO HCHOJNB3YIOTCS METOABl 3JEeKTPOMarHUTHOMN
nedpextockonnu. CyTb ee 3akJjaioyaercs B TOM, 4TO B Ka-
TYWIKY 2JeKTPOMarHiTa BMeCTO CepAedHHKa BKJaAbIBaeTcH
Hccjaenyemas feranb. Ecan B neranu umeercss HedeKT, 3TO
cpasy xe OyneT BHAHO Ha 3KPaHe DErHCTPHPYIOLIEro oc-
yuanorpada. Mcnonp3oBanue Takux NpuOOPOB HA MOJAUIKI-
HUKOBBIX 3aBO/aX IPaKTHUYeCKH YCTPaHHJO Opar HOMILUHII-
HHKOBBIX [eTajseld. DTOT MeTOA NpHMEHseTcd W AJs KOHT-
poJIS peJbCoOB, TAe HeIONYCTHMBl HHKaKHe BHYTpEHHHE
nedextbl. Ceiluac B Halllefl NPOMBILIEHHOCTH PpadoTaioT
yKe TBICAYH TakKHX Npubopos.

B Xapyanackom yHuBepcutere (AHrsius) paspaboran
ABTOMATH3HPOBAHHBIH KOMIIEKT HCIBITATENbHOH amnmnapa-
TYypBl cTOMMOCTbIO OKosio 100 ThHICAY (YHTOB CTEPJIHHIOB
IJIsT KOHTPOJSI COCTOSIHHA 3KeJe3HOLOPOXKHBIX myTe#. Ycra-
HOBKa pPa3MElaeTcsl Ha HCHLITATENbHOM MOe3[e.

Hdo cux mop na ucCHbITaTeNbHBIX [OE3[aX HCHOJb30Ba-
Jacb amnnaparypa AJs PerucTPpAUMH COCTOSHHS nyTell Ha
doToneHke, NOCASAYIOMME aHaau3 M 06paboTKa NAHHBIX
3aHMMasH [JuTenbHoe Bpems. Hosas ammaparypa mosso-
JfeT BHINOJHSATb Takof aHa/ U3 NpaxKTHYeCKH MIHOBEHHO,
IOpH [BHXKEHHH I[I0€3/la, PEJbCHl C TPellHHAMH ¥ APYyTHMH
JedeKkTaMu TyT Ke nomeyarorcs kpackoil. C moMoiipio 3710-
r0 aBTOMAaTH3HPOBAHHOIO KOMILJIEKTa, B KOTOPOM HCIOJIb3Y-
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[0TCA HECKOJbKO MHKpo-OBM, MoxHO 6yler 3a rox mpose-
PHTb BCE KeJe3HONOpPOXKHBIe IIyTH CTpaHBL. Dbuaaromaps
YMEHBIIEHNIO BPeMeHH Ha NPOBeleHHe aHa/u3a W perHcrpa-
UMM JaHHBIX aHaJM3a HA MarHUTHOH JIeHTe CHHXKaeTcsd CTO-
UMOCTb NPOBEPKH H HOBBIIIAETCS ee TOYHOCTb.

ITpn ocymecrs/iiennr NPOBEPKH HCIBITATENbHBIH I10€3/
OyLeT NBUIaThCsl CO CKOPOCTHIO OKOMO 40 KHUJIOMETPOB, a
YAbTPa3BYKOBLIE H3MePHUTeJAbHbIE NATUUKH OyAYT CKOJb3UThb
10 BOJASIHOH IJIEHKe, HAHOCUMOH Ha PeJIbCHL.

Paspa6oransl MeToabl H3MepeHHs] TBEpHOCTH MeTaJljioB,
IPH KOTOPHIX Ha NMOBEPXHOCTH AETaJH HE OCTAaeTCsl HHKaKHX
ormeyatkoB. OHHM OCHOBaHBl Ha CBSI3H MEXKAY TBEpPAOCTHIO
CTa/li U ee MaTHUTHBIMH cBoiicTBaMH. KoHTponupyemas mo-
BEPXHOCTb HaMarHHYHWBAETCS; IO BEJHYHMHE OCTATOYHOH Ha-
MAarHH4eHHOCTH M CYASAT O TBepPHOCTH. DTOT MeTOJ XOpOlll
ellle TeM, 4TO MOXKHO ONpPEeAeNHTb TBEPAOCTb B KaXJoH OT-
JeJIbHOH TOYKe HOBEPXHOCTH.

HauaTe paGoThl 10 npuMeHeHHIO METOOB Hepa3pylualo-
IIero KOHTPOJIA MPOAYKIHMH TSMXKEJOro 3JIEeKTPOMallHHO-
CTPOeHHsI, HalpUMep, TeX CTep:KHEH, H3 KOTOPHIX COCTOSAT
oO6MOTKH Typ6o- M ruigporenepatopoB. Llemb sTtux pa6or
TAKOBAa: HU ONMH CTEPKEeHb CO CKPBITHIM AeeKToM He H0J-
KeH MomacTb B TeHepaTop.

Uro :Ke ellle, KpOMe MNOBBILIEHHS KauecTBa, NPHHOCHT
HaM Hepaspylaollue MeTOLbl KOHTpoas? HCKJIUHTeNbHO
BaXKHOH CTOPOHOH HX HPHUMEHEHHS SBJISETCS TO, YTO HAKO-
Hell-TO IOsIBMJachb BO3MOXKHOCTb aBTOMATH3UPOBATh MPO-
[ecc KOHTpoJss. BepHemcs K mpumepy c Tpybamu. Temeps
BMECTO «IHepHCKONa» HPUMEHSIOTCS APYTHE MEeTOJbl Hepas-
pymarouiero XOoHTpoJs. Muamascad IO poJbraury co cko-
POCTBIO KypbepCKoro noe3fa Tpyba NPOXOAUT uepe3 CHUCTe-
My JaTYHKOB, MTHOBEHHO OLEHHBAIOUIUX e€e TeXHHUecKue
napamerphl. CueTHo-pelaomiee ycTpoicTBO, B KOTOpOe MO-
CTYIAIOT BCe JaHHLIe 0 MapaMeTpax, ompenessier, Kyga OT-
npaBuTh TPyOy — Ha CKJaJ OTOBOH HPOAYKUHH HJIH B H30-
asarop Opaxa.

Bonrapckoe mnpouseoncTBeHHOe OObeIHHEHHE «DJIEKT-
pou» paspaboTajo W BHINYCKAET OPHTHHAJBHBEIN CAMOXOX-
Hell nedektockon «IC-100» (obmuxonuoe HasBauue «I[am-
Ma-Ton»). JTOT AedeKTOCKON, ABHTasiCh BHYTPH TEXHOJOTH-
4eckoro Tpy6ompoBoja, ra3o- HIH HedTelnpoBoma, KOHTPO-
JUpyeT cBapHble mBH. «[amma-rom» MoxeT paboraTh B
Tpy6ax guamerpom ot 529 mo 1420 munnumerpoB u ¢orto-
rpadupoBaTh BCe CTBIKH Ha TPEXKHJIOMETPOBOH Tpacce Ge3
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CMEHBl HCTOYHHKOB SHEPIrHH. YNpaBJeHHe IBHIKeHHeM [e-
(beKTOCKOITa HPOU3BOAHUTCA JAUCTAHLHOHHO, Yepe3 CTEHKY
TpyObl. CKOpPOCTb IBHKEHHS MOXKeT HOCTHraTh 15 MeTpoB
B MHHYTY.

ITpumenenne Hepaspyumawoeil neGeKTOCKONHH HaMHOIoO
yBeJIHUNBaeT MPOHM3BOILMTENBHOCTb TPylda KoHTposepoB. ITo
ZaHHLIM ONHOTO M3 HAlIMX INPOMBILIJIEHHBIX MHHHCTEPCTB,
LGpUMeHeHke raMMa-nedeKTOCKONoB «IHeBa» yBennunso mpo-
M3BOJMTENbHOCTh TPyLa KOHTpOJepoB B 16 pa3. A xowmm-
JIeKT NprOOpOB L/ Hepas3pyllalollero KOHTposas Tpyb 3a-
MeEHSET MOJITOPHI THICSYH KOHTPOJIEpPOB.

Cdepa npuMeHeHHs1 Hepa3pyLIAIOMIHX METOAOB KOHTpO-
Jsl KayecTBa NpPOAYKUHHU orpoMHa. [ledeKTOCKONB HYXKHBI
Ha 5JeKTPOMAIlHHOCTPOUTENbHEIX 3aBOJAX, B CTPOHTE/b-
CTBe, B DafHO03JEKTPOHHOH mpomblileHHOCTH. Y1 cKOpO OHH
TIOSIBATCST BCIOLY.

Ho He TosbkO B mpoM3BOACTBE MOryT HailTH NpHMeHe-
HHe MeTOIBl HedekTockonuu. He MeHee BayKHO UX mpHMe-
HeHHe M NPH 3KCIJIyaTaluuW H3JesMH, rle OHM NOMOryT 3a-
paHee CHUTHAJHM3HPOBATh O HEJONYCTHMOM H3HOCe JeTaJeil.
Benp BosHuKIIasi B sKCITyaTalMu TPeIlMHA He Bcerja cpa-
3y NPHBOAUT K OTKa3dy. Tak, HampuMep, Mo 3apy0e:KHHIM
JaHHBIM, TPellHHa B JIOH}KEPOHe JIONacTH HeCyLlero BHHTA
BepToJleTa NpPHBeLEeT K Pa3pyIeHHIO JIONACTH U Heusbex-
HOH aBapuu uepe3 35—bH0 munyT paborsl. [Ipuboper Hepas-
PYIIAIONETO KOHTPOJS MOTJIU OBl BEISIBUTH 3Ty TPEIIHMHY HO
Hayaja HoJjera.

Besikne ucnmplTaHus, B TOM 4YHC/E, KOHEUHO, H HCIBITA-
HHS Ha HaJeXHOCTh, HeMBICIMMBI 6e3 usaMepenuil. Hayka
00 H3MepeHHsIX — MeTPOJIOTHSl 3aHMMaeT cefiuac Bce OoJiee
u Gojee BayKHOe MeCTO B CHCTEMeE YeJIOBEUECKHX 3HAHHH.
KoneuHo, miony BCcerga mosib30BajUCh MepaMH, HO B JaJe-
KOM INpOLIIOM Mepbl OblLIM HETOUHBIMH W HecTaBHJIbHBLIMH.
B xauectBe Mep IJuHEI, Hampumep, B Ipesnem Erunte uc-
IOJb30BANHCh «maJjell» H «iiars, B PocCHU — «JIOKOTb» H
«caxeHby». Tenepb TpeGOBaHUSA K TOUHOCTH PE3KO BO3DPOCIH.
Ecau eme HeTak 1aBHO OTHOCHTEJbHAS MOFPEHIHOCTD B ONpe-
NeJIeHHH eNHHUIbI BPEMeHH — CeKyHIW cocTaBnsiia 1077,
TO Teleph 3Ta NOrPEIlHOCTh xoBeldeHa mo 10-1°, TouHOCTb
U3MEpeHHS] BPEMEHH BO3pOCJa Ha TpH nopsaka. bes Takoi
TOYHOCTH He OGOHTHCH NPH YHOPaBJEHHH KOCMHYECKHMH KO-
pabasiMu Ja W TPH YOpaBJeHHH MHOTHMH COBpPeMEHHBLIMH
NPOU3BOACTBAMY, IJie NPOLECCH IPOTEKAIT THICAYHBIE TOJH
CeKYH/AHI.
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[ToBhllllenne TOYHOCTH H3MEPEHHH MO3BOJIET HAMHOTO
YBENMYNTb HAJEKHOCTh H3Jenuil. AHanina mokasas, dTO
KaxJbifi TpeTH# caydafi BHIYCKA HeLOOpPOKaueCTBEHHOH
NPONYKUHH HPOUCXONHUT H3-3a HapYLIeHHT IpaBUJ H3Mepe-
HA#, HCNBITAHMH WM KOHTPOJS KauecTBa. HeBepHble H3-
MepEeHHsl yBeJHUMBAIOT HeoOHapy:KeHHBII O6pax Ha 3 mpo-
LeHTa, a 3To 00opayuBaeTcss KOJOCCAJbHBIMH 3KOHOMHYE-
CKHMH MOTEpSIMH.

Yro6bl ycTpaHuTb MOAOGHBIE IOTEPH, NOCTABHTb 3aCJIOH
HEJI0OCTATOYHO TOYHBIM H3MepeHHSIM, B CTpPaHe BHeLPACTCS
ceiluac I'ocynapcTBeHHas cucrema ofecleyeHHsl eJHHCTBA
u3MepeHn.” Ee ocHOBY cOCTaBJSIOT 12 OCHOBOIOJIATAIOMIUX
rocy/lapCTBeHHBbIX CTAHAAPTOB. B HHX ueTKo perjaMeHTHPO-
BAaHO, KaKUMH (H3WYEeCKHMH eJHHHUAMH IOJb30BaThCH,
KaKuM MeTOJOM H3MepsATb, KaK KOHTPOJHPOBATb IpaBHJIb-
HOCTb u3MepeHHi u T. I. Ilpn mpoBepke KauecTBa IPOAYK-
IMH oco6oe BHUMAaHHE YAEJISETCS HE TOJBKO TeXHOJOorHue-
CKOH, HO W MeTpoJsiorudyeckoil gucuuminne. Temepp 6e3 MmeT-
POJIOTHUECKOH 3KCIepTH3Bl He MOXKeT ObITb peaiM30BaH
HHKAKOH HpPOEKT.

Bce mupe u mnpe npu HCOBITAHUSAX COBPEMEHHBIX CJIOXK-
HBIX OODBeKTOB NPHMEHSIOTCS 3JEKTPOHHBIE BBIYHCJIHTE/b-
Hble MalUMHBl, MHorue msfeaus Ge3 KOMIbIOTepa HCHBITATb
IpaKTHUeCK! HeBO3MOxKHO. COBpeMEHHBIH CaMoJieT COCTOUT
H3 ThiCAY Y3JI0B, KOTOpble HEO0XOAHMO HCIBITATb U [POKOH-
TPOJNIUPOBAThb, a ChenaTh 3TO B I0JieTe, KOIAa BO3HHKAIKOT
HarpyskH, KOTOpble HEBO3MOXHO HMMHTHPOBATH Ha 3eMle,
NONPOCTY HeJb3s. BBIX0J — B aBTOMATH3HPOBAHHOH CHCTe-
Me ucnbiTaHuil. OHa BkJAOYaeT B cebsl THICSYH [ATUHKOB,
KOTOpble CHTHAJH3HPYIOT O COCTOSIHHH Y3J0B caMmoJeTa.
Ycranosienueli Ha GOpTy caMoJieTa MHHH-BHUHCIHTENb-
HBIH [EHTP PYKOBOJAHT PEXHUMOM CbeMa JAHHBIX M 3alHChi-
BaeT MX Ha MarHuTHyio JeHTy. Korma camosier npuaemJs-
eTCsl, 3TH JaHHBIE BBOAAT B KOMIBIOTED, KOTOPHIH HX 06pa-
OaTbiBaeT, NPOM3BOAUT CJOKHEIE PACYETH, IPOTHO3HPYET
HoBeJleHue JeTajell M CHCTEM, H3yuaeT KOppesslHH, pas-
JINUHBIE B3aHMHbIe BJAHSHHS CHCTeM H T. A. YiKe uepe3 ABa
yaca MHXKeHephl HoJyuaioT o6paboTaHHblEe Pe3yabTaThl.

[TonoGusle aBTOMaTH3MPOBAHHBIE CHCTEMBI, Ge3yCJOBHO,

HaﬁHYT LIHPOKOE NPpHUMEHEHHe IIPH HCIOBITAHHSX HA HALCXK-
HOCTD.
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MawmMHa CTaBMT AMarHo3 MallumHe

Bpau, Kk KoropoMy Mbl o6paiaemcs, B IepBYIO OUepelb
cTaBUT pauarHo3. Ilo omMCaHHBIM HaMH CHMIOTOMAaM OH
JellaeT 3aKJoueHHe O MpUuHHAX OOJe3HH M Ha3HauaeT Co-
OTBETCTByWOUlee JieueHHe. OT TOro, HaCKOJbKO TOYHO Bpad
IOCTABUT AMATHO3, 3aBHCHT YClex JeueHusd. B mnoparJisio-
1meM OOJIbIIMHCTBE CAyuaeB MpaBHJbHAs W CBOeBpeMeHHas
IOCTAHOBKA AMArHo3a MOKeT H36aBUTh YeJOBeKa OT MHOTHX
cTpanaHui.

Ceituac nosiBasiercst mpodeccust «Bpaueil 1js MallHH».
YcTaHOBJIEHHE NPHUUMHBI MOBPEXIeHHs] MaLIHHbL, a elle Jyd-
e 3abJyaroBpeMeHHOe NpelLyNpexXIeHHe BO3MOXKHOH aBa-
puM — CJIOXKHasi, HHTepecHass M BecbMa HacyllHas 3ajaua.
OTHM 3aHMMaercsi HOBasi Hayka, BJMBAIOLIASICS B PYCJIO
HAyKH O HAaNeXXKHOCTH,— TeXHHUeCKas IHarHOCTHKA.

ApromoGuTenn 3HAIOT, YTO YCTAHOBHTH NPHUUMHY MOBpe-
JKJEHHS B OTHOCHTEJbHO IIPOCTOH MallnHe, aBTOMOOHJIE,
UHOTJA 3HAYUTENbHO CJIOXKHEe, ueM ee yCTpaHduTh. UTo XKe
TOTJA TOBOPHUTb O COBPEMEHHBIX CBEPXCJOXKHBIX CHCTeMax,
KOJIHYeCTBO JleTasell H Y3JI0B B KOTOPBIX AOCTHIaeT MHOTHX
THICSY?

TexHnyeckass AMarHOCTHKA 3aHUMAaercs  H3yuerHeM
CJIOXKHBIX TEXHHYECKHX CHCTEM C HECKOJIbKO HEeOKUAAHHOH
TOYKH 3PEHHS — OHa M3yyaeT OTKa3H cHcTeMHbl. Jlo cux mop
BCe CJIOXHBbIEe CHCTeMbl HHTEPECOBaJNH HCCJeL0BaTesel THLIb
C TOUKH 3pEHHS BBLIMOJHEHHS MMH OCHOBHBIX 3ajxau, yLoO-
CTBA, 3CTETHKH, BO3MOXKHOCTH IOJy4YeHUs HanOOJbIIEro Ko-
s¢pdunmenta nosesHoro nefictBus. OTkasaBlUIMe CHCTEMBI
paHblile HHKOrja He H3y4aJjuch. A [QHarHocTa WHTepecy-
€T, KaK cucrema Oyzmer paboraTth, ecqd B Hell OTKaxkeT Ka-
KOH-TO 3JeMEHT HJIH y3e/.

IToHATHO, YTO 5TO MOXKHO H3y4aTh TOJHKO B TOM CJyUae,
ec/IM yKa3aTb pa3jMUHMEIE COCTOSIHHS CHCTEMBI — pabouee
1 Hepabouee (3TO, K COXKAJNEHHIO, AJIS CJIOXKHBIX CHCTeM He
Bcerza ynaercs). Ecau 3TH cOCTOSIHUST YAAJNOCh YCTAHOBHUTH
U onlucaTh, BCTAeT CJedyolas 3ajaya — BBIAEJHTL Te dJe-
MEHTHl M y3JIbl, KOTOPBIe MOTYT IIPHBECTH CHCTEMY B Hepa-
6ouee COCTOsIHME, H OIHCATh HX COCTOsiHMe @Ipu orkase. Ec-
JIM YAaJI0oCh CHeNaTh M 3TO, HEOOXOAMMO PELIHThb elile OLHY
3alauy — COCTaBUTb AHATHOCTHYECKHH TecT, TO €CTb MpPO-
rpaMMmy npoBeleHHsi mpoBepok. Ilomobubiit guarsocTHye-
CKHHl TecT HMeeTcs, HampuMep, B TeXHHUECKOM MaclopTe
aBTOMOGUI «MoCKBHU». 34ech OMHCaHA IIOCJeN0BATE/Ib-

132



HOCTb IIPOBEPOK, B pe3yJsbTaTe KOTOPOH MOXKHO JIOKAJH30+
BaThb MeCTO NOBpeXIeHHS, & 3aTeM yCTPaHHUThb €ro.

IIpoBepATh cHCTEMY MOXKHO IO-Pa3HOMY: MOXKHO IIPOBe-
PHUTb Ka)KAbIA 3JIEMEHT CHCTeMBl, MOXHO NPOBEPUTH TpyIl-
OBl 3JIeMEHTOB MJIH Ilesible y3Jbl. JloBOMBHO pacmpoctpa-
HEHHBIM METOZOM HpPOBEPKH SIBJISETCS METON 3aMeHBI: aJe-
MeHT, KOTOpBI}, KaK Npe[HoJaraior, NOBpexXaAeH, 3aMeHAIOT
Ha 3aBeOMO TORHBIH M CMOTPAT, (DYHKHHOHUDPYET JH IPH
3TOM cucreMa. Tak, HalpuMep, PEMOHTUPYIOT pafHONpHEM:-
IUKH: BMECTO H3MEpPeHHs NapaMeTPOB pajuoleranH, KOTo-
pas, no HaIlUM NPeNNOJIOKEeHHSM, HeHCIpaBHA, ee HPOCTO
32MEHAIOT HOBOH H CMOTPST, paboTaeT JH NPHUEMHHK.

[Ipu mpoBeneHHH MPOBEPOK HAYHHAIOTCS OCOGEHHO 6O0JIb-
LIHe TPYAHOCTH. JlefCTBHTENbHO, HJS1 MPOCTOH CXeMBI 3JIeK-
TpooGopynoBaHUs «MoCKBHUA» MOXKHO COCTaBUTb MPOCTHIE
JHarHOCTHYeCKie TeCThl. A 4TO JIejnarb C CHCTeMOil, B KO-
TOPYIO BXOLST THICSIUH 3JeMeHTOB? JlHarHOCTHYeCKHI TeCT
IJs Tako#l cucTeMbl 3aHsin 6Bl MHOTHE TOMa, 4 Ha IpOBep-
Ky norpe6oBajuch Obl rofbl. BoT mouemy muarHocTy CEerofHs
He o6ofiTuch 0e3 3/JeKTPOEHBIX MAallWH, a camMa JHarHo-
CTHKa CTAaHOBHTCS aBTOMaTHueckod. [IpoTroTumbel Takux as-
TOMATHYECKHX IHATHOCTHYECKHX CHCTEM y2Ke HUMeEIOTCs: Ha-
IpHMep, Ha TOPOACKHX aBTOMATHUECKHX Tese(OHHBbIX CTaH-
IHSX eCTh aBTOMATHI, MOCTOSIHHO, ¢ yacToTo# 600 BEI30BOB
B 4ac KOHTpOJHpYIoliye TejeOHHYIO CeTh.

OcobeHHO BaxXHa aBTOMAaTHYeCKas MJHArHOCTHKA J1J4
CJIOXKHBIX 3JIEKTPOHHBIX W PaJHOTEXHUYECKHX CHCTEM, KOTO-
pHle MOJKHBI CTAaTh «CAMOPEMOHTUDYIOIIUMHCSH» yCTPOHCT-
BaMH, YKa3BIRAIOUIUMH HA CBOM HEHCIPABIOCTH ¥, BO3MOXX-
HO, Jaxke CaMOCTOSTeNbHO YCTPAHAIOIIWMH HX. B mpoTuB-
HOM CJiyuae KaKoi-HHOYAb HEUCHPaBHBIA 3JIeMEHT MOXKHO
rofaMu OTBICKHBATb B BETBHCTHIX CXe€MaxX COBPEMEHHbIX
3JIeKTPOHHBIX [3KYHIJIel, a MeXJAy TeM PeMOHT HJH 3aMmeHa
ero 3afiMyT MHHYTHL.

«ABTOMOOH/ILHBIM JOKTOPOM®» B IIYTKY HA3BIBAIOT CIle-
[HAJHCTHl HOBOE MEPEHOCHOE HCHBITATEJbHOE YCTPOHCTBO
I aBTOMOOHJel, BbinyckaemMoe OymameliTCKuM 3aBOJLOM
«duyekTponuka». OHO HpelHa3HauyeHO AJA rapaxef, O6eH30-
KOJIOHOK, CTaHIHi OOGCHyKHBaHHS, MOTesell — CJIOBOM, HJ4
BCEX TeX MeCT, riie 006s3aHBl YCTAHOBHUTH HHArHo3 «3aboJie-
BaHUA» aBToMoOussi. C MOMOIIBI0 3TOTO YCTPOHCTBA MOXK-
HO IIPOBEPHUTH BCe CHUCTEMBI aBTOMOOWJIA — OT [AaBJEHHS
B IIHHAX U 3JIeKTPOOOOPYLOBAHHUS A0 PEryJHPOBKH KapoOio-
paropa u coctaBa OoTpabOTaHHBEIX I'a3oB,
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Has MexaHuueckux yCTpoHCTB pa3pabaTHIBAIOTCA OYEHb
WHTEepecHble QHarHOCTHUYEeCKHe MEeTOABl, OCHOBAaHHBIe Ha H3-
MepeHuu 1yma. B ocHOBe aToro merona Jexar caefyouiie
coobpaxkenus. Jlaxe TOUHO H3rOTOBJIEHHas JAeTajib HMeeT
KaKHe-TO OTKJIOHEHHS OT 3aJaHHLIX pa3MepoB. ECaH BLHIHYTH
€e M3 MalluHBI, TO, BOOOIle TroBOpf, HeJb3d CKa3aThb, le-
(GexTHa OHa MJIM HeT, Ja)e H3MepHB ee BIOJb M MONepeK.
[Topxomut 3Ta merasnb WJIH He NMOAXOAHT — 3aBHCHT €llle A
OT pasMepoOB TeX Jerajedd, C KOTOPBIMH OHa CONpS-
raercs.

Ho B co6panHo#i maunHe yxe HeJb3si MPOBECTH H3Me-
penns. BsaumonefictBue nerasieil HpOSIBASETCS TOJBKO B
npouecce paboTel MalIMHbL, a TOTJa H3MepeHHs CTAHOBATCA
emte GoJiee 3aTPyAHHTENbHBIMH, €ClIH He HEBO3MOXKHBIMH.
Brixoj HalleCs B U3 3TOTO CJIOKHOTO NTOJIOXKEHHs.

OxasepiBaercs, H3MepeHHe IMyMa WJIM BHOpauMH MallH-
HBI, «aKyCTHYecKas JHArHOCTHKAa», JaeT BO3MOXKHOCTL IO-
JYYUTb JOCTATOYHO OO'bEKTHBHYIO HH(MOPMAUHUIO O ee COCTO-
SHHH.

MHorue BHIenuw, HaBepHOe, KHHOKAAPHI, MOCBSIIEHHBIC
NYCKYy B BKCIIYaTaluI0 KaKoH-HHOYAb MOIIHOH TYypOMHBL
[Toutn Bcerma mpu 3TOM HPHCYTCTBYET YesOBEK, KOTOPHIH
NPUKJIAJEBaeT K MalliHE HeYTO BPOJe JOKTOPCKOTO CTETO-
CKONa M «BBICJYLIMBaeT» MauluHy. MalnHa «pacckasbiBaer»
eMy, KaK B3aMMOIENCTBYIOT JeTajHu npu ee pabore. Korza
MallHHa WIYMHT, 9TO O3HAuUaeT, YTO AeTajH ee yaapsioTcs
Ipyr o Apyra.

Ecnu 6p1 MammHa OBIJIa M3TOTOBJEHA HAEAJIBHO TOYHO,
OoJbIINX 3a30p0B Obl MeXAy AeTanfiMH He OBLJIO, He OLIIO
Obl 5THX yAapoB, H MalipHa paboraJna 6b GecurymHo. Hem
6oJipllle 3a30pbl, TEM CHJbHEE ynaphl, TEM IpPoMYe IIYMHUT
MallHHa.

Koneuno, ecTh u Takue MeXaHU3MBl, KOTOpble CTyd4ar
00643aTe/IbHO MO YCJOBHAM palboOTHl, HanpuMep, KJamaHbL.
Ho u y Takux gerasnefl myM TOXe J0JKeH ObITh ONpeneseH-
HBbIM, @ €C/M OH MeHsercs, 3TO O3HajaeT, YTO He BCe HAeET
rajxo.

IIym, xoTopb#l H3LaeT MalInHA, MOXKHO H3MepHTb. Haa
3TOR Uesu pa3paboraHbl cHenxasbHble NPHOOPH — TaK Ha-
3piBaeMble lrymMoMephl. Ho 3HaTh TOMbLKO CHJIY IIyMa Hemo-
CTaTOYHO.

JleficTBHTEIbHO, IPH OJHOM H TOM K€ yDOBHE IIyMa Ma-
IIMHA MOXKET MMeTb COBEpIIEHHO pasJuYHbe Je(eKTH.

134



iym moxeT BO3pacTH U H3-32 yBeJNMUEHHs 3430pPOB B INOJ-
LIMNHUKAX, B M3-32 U3HOCA IIECTEPHH, H IO NPYTUM HpHUH-
HaM. BospacTanue mwryMa MOKeT 00bsICHATHCS H OLHOH 60JIb-
HIOH IOJIOMKOH, ¥ MHOTHMH MeJKuMH. Kak BHIATH H3 3TOTO
[OJIOKEHHUs P

OnuH u3 myTefi yCOBePLIEHCTBOBAHUS aKyCTHUECKOH Tua-
THOCTHKH 3aKJIOyaeTcss B TOM, YTO BMeCTe C LIYMOM H3Me-
PAIOTCS M Apyrue BeauuuHbl. [IpuMepom Takol AMarHOCTH-
YECKOH CHCTEeMBl fBJISIETCS [AHATHOCTHPOBaHHE TAHKOBBIX
nBurartejiefl, paspabGoTaHHOe AaMepPHKaHCKHMH  HHIKEHe-
pamu.

Ilpu srom Ha gBHrartens ycraHasausaercs GoJiee 60 nat-
YHKOB, KOTODBHIe H3MepsdI0T TeMIepaTypy B pPasHYHBIX
TOYKaX, JaBJeHHe Macja H TONJKBa, BUOpanHd y3/0B H
MHOTHe ApyTHe mapaMmeTpbl. M3mepeHus mocrymaloT B yHH-
BepCa/bHyl0 UUQPOBYI0O MAalUNHY, OHA aHAJH3HPYeT Pe3yJib-
TaThl U IeyaTaeT «AMArHo3»: Kakue AeTajdu IOJJexKar 3a-
MeHe.

dra MamuHA YOpPaBJseT INPOLeccoM IHArHOCTHKH,
npojoaxanomwuMcs 30 MHHYT.

AHasnoruynble QUarHOCTHYECKHE CHCTEMBbl pa3paGoTaHbl
H JJs aBHALMOHHBIX [BHraTesell, HO TaM yxe TpebyloTcs
COTHH JATYHKOB. B 3TOM M HeHOCTAaTOK NOJOOHBIX CHCTEM:
BpeMsl YCTaHOBKHM NATUMKOB OYeHb BeJHKO, & BCTPaumBaTh
HX «HABEYHO» IPH M3TOTOBJEHUHM MAaIIHHBI — JOPOTO.

Hpyroit nyTe pacmuppoBKH MIYMOBOrO CHTHAJa — €ro
TIaTebHBIH aHaJH3.

HelicTBuTEIbHO, €CH TJIyOOKO A3YYHTh XapaKTep LIyMa
JeTasefl MpH pasMYHLIX BHAAX NOBPeXJEHHH, ero MOXKHO
aunddepesuuposars. Ecan, HanpuMep, paBHOMEPHO HCTEp-
JICb 3y0bsl LIeCTepHH, TO WyM OYyAeT HOCHTb Xapakrep ry-
Jia, a ec/M B IlecTepHe MojomaJcs 3y6, NOSIBHTCS MEPHOLU-
YeCKHil CTYK.

Ecan rtakyio nuddepeHuHannio NpoBecTy yAaeTcs, TO 10
XxapakTepy LIyMa MOXKHO ONpele]HTb «3aboJieBllyo» Je-
TajJb W YCTPAHUTb HeHCHPaBHOCTb. IIpu aToM 3ajava Aua-
FHOCTHKHM CTAaHOBHUTCS CXONHON € 3anauell BbIeNeHUs CHTHA-
Jla W3 TOMeX, yCIelIHO pelraeMoll B pagnorexnuke. Jlefcr-
BUTENbHO, eCJH IIyM BcexX AeTasedl, KpoMe HHTepecylollel
Hac, cuuTaTh [OMEXOf, TO HYXKHO BHIJEIUTH Ha ee (QoHe
HOJIe3HBIH CHTHAJ.
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Annaparypa nisi OMarHOCTHKH, AEHCTBYIOUlasi Ha 3TOM
npuHuune, paspaborana B Cubupckom oTaeneHuu Bceco-
I03HOTO HHCTHTYTA MeXaHH3AUHH CeJbCKOro Xossiicrsa. Jta
annmapatypa, moayuuBmasi nasBanue CAJl (cucrema axy-
CTHYECKOH AMATHOCTHKH), C YCIeXOM JeMOHCTPHpOBaJach
Ha MeXIyHapojiHoil BbicTaBKe «ABromarusanusi-69». C mo-
MOIIbI0 TAKOH ammapaTypbl MOXKHO CTABHTb JHAarHo3 Iejo-
MY KJacCy MallHH.

TosbKo npenBapUTeNbHO aNnaparypy HY:KHO NPOTapH-
pPOBAaTh — «AaTh HOPOCJAYIIATb» MAalIHHBI C H3BECTHBIMH Je-
(hexTamu.

MIsenckast pupma «ACEA» co3nasna aBTOMaTH3HpOBaH-
Hyl0 CHCTeMy aHaju3a BuOpaumu M 0aJaHCHPOBKH, Hpe-
Ha3HAYEHHYIO JJI IPOTHO3HPOBAHHUS OTKA30B B MaUIMHAX H
MeXaHH3Max.

B sroft cucreme mpoM3BOAUTCSI H3MepeHHe BHOpaUHui,
BO3HHKAIOIIUX B pAa3JIHYHBIX BpallalOLIUXCS 3JeMeHTaX B
pesynbrare pas0ajaHCHPOBKH, HX aHAMAM3 C HOMOIULIO MH-
HU-OBM, nepenaua pe3ysnbTaToB H3MepeHHH H aHalH3a Ha
CIenHuaJbHbIH 3KpaH M HX perucrpauus Ha NOCTPOYHO Iie-
yaTamollleM anmapare. [Ipy 3TOM KOHTpOJIeD peryasapHO
IpoBepsieT pe3yJbTaThl aHaJju3a, OLEHHBAeT HX M OCylle-
CTBJISIET HeoOXOoAMMYy0 0aJjlaHCUPOBKY BPallalolUXCs KOH-
CTPYKIHH.

Ota cucreMa NO3BOJSIET NPOTHO3HPOBATH BO3MOXKHBIE
OTKa3bl BO BPallAIOIIKUXCA MEeXaHM3Max W MallMHAX M Ipel-
IPUHHMATb HeoOXoouMble Mepbl IO HX INpemoTBpallEeHHIO.

[ToBceMecTHOE MpHMeHEHHe OUATHOCTHKH IO3BOJIHT Ha-
MHOTO COKPaTHUTb uucjo aBapuil. Benb Takum obpasom ¢ux-
CHPYyeTCs He TOJbKO IpOHCIleflllast aBapHs, HO U upeBaroe
aBapHell COCTOsIHHE, KOTOpPOe XapaKTepH3yeTcsl HU3MeHEHHEM
AKYCTHUYECKHX NapaMeTpoB.

JuarsocTuueckne NOCTHl AJIS NPOBEPKH TEXHHUYECKOrO
COCTOSIHHA aBTOMOOHJell — y:Ke He penkocTb. Kaprouxa
IedeKToB, KOTOPYIO BBLIAIOT BJafelblly MOCJHE «OCBUIE-
TeJLCTBOBAHUA», TOYHO ONpelesuT, Kakasd [eTajab HyXKaa-
eTcss B PEMOHTE WJIM 3aMeHe.

Bosspamasice k Hauagay storo naparpada, THXO NOXKa-
JieeM O TOM, Y4TO HOKa emie He pa3paboTaHbl «AHMArHOCTH-
YeCKHe CTEHABI» OJI CaMOro 4ejoBeka. TexHuueckas [Ha-
FPHOCTHKA pasBHBajiach Tak OLICTPO, YTO OTYACTH ONEpejH-
Ja MeIHLHHCKYIO.
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Uro MoxeT matb TexHHuecKasi puarsHoctuka? Ilpexne
BCEr0 MNMOMOXKET 3HAUHTEJNbHO COKPATHTb BpeMs DEMOHTA,
KOTOpOe TOKa elle OYeHb Besiuko. Hampumep, msis aBTOMO-
Ousefi maxe B GJArONpHsATHBIX KJAHMATHYECKHX YCJIOBHSIX
Ha TeKyLlu#A peMOHT yxoxwio okosno 20% paGouero Bpeme-
HH, moTepn pabouero BpeMeHH TPAKTOPOB COCTaBjsioT 30-—
35%. B ueM mpuyuHA 3TOrO BHEILIAHOBOTO, TEKYLIErO pe-
monrta? IlpuunmHa B TOM, YTO HECBOEBPEMEHHO BbISIBJIEHbI,
JIHaTHOCTHPOBAHB! NOTEHIHAJbHbIE HEUCTIPABHOCTH.

[To HekoTOpBHIM MHaHHBIM, [daKe NPH OPraHU30BAHHOM
TeXHHYeCKOM OOCJHy:KHUBAaHHH NOTPeGHOCTb B PeMOHTe Tyce-
HHYHBIX TPAKTOPOB Ha YyGODKe ypoxXasi H CeBe BO3HHKAeT
Kaxjele 50 yacoB pabGoTbl, a PEMOHT 3aHHMaeT B CpefHeEM
7,1 gaca. 3Hauut, U3 BOCbMH PabGOUHX CMEH TPaKTOP OIHY
CMeHy npocTauBaeT. B 3To Bpemsi npoH3BOZHTCH €ro pe-
MOHT, KOTOpPOrO MOXKHO 6blI0 Obl H36eXKaTb NPH NPaBHJb-
HOH TeXHWYeCKOH NHAarHOCTHKE.

M 310 Kacaercst He TOJBKO aBTOMOGHJEN H TPAKTOPOB.
Ilo maunbim meuatu CIIIA, ofimue 3aTpaThl Ha PEMOHT H
TEXHHUECKOe OO0CTyXHBaHHe pPaJHOTEXHHUYECKOro 060pyLo-
Bauug cocrasasor 12009% or ero mepBoHAauasNbHO# CTOH-
MOCTH.

UHXeHepbl HILYT HOBHE, Bce GoJiee u GoJiee 3¢ (HeKTHB-
HBle CHCTEeMbl TexHHueckoil nuarHoctuku. HHorma B aTo#
06J1aCTH TpeNJIaraloTcs COBEpIIEHHO HEeOXHUIAHHBE pe-
menus. Corpyanukn Texuosornueckoro uucruryra B Minu-
Hofice (CIHA) pekoMeHIYIOT YyCTaHABAMBaTb B HauboJee
ySI3BUMBIX HJIH OTBETCTBEHHBIX MeCTax OGODYNOBAHHS aM-
nyJasl ¢ gyxamu. Eciu B COOTBETCTBYIOIEM y3Je MAallHHBI
YTO-TO MPOU3OIILIO, aMOyJa pa3bUBaeTCs, U y3eJ HaulHaeT
6saroyxath, CHTHaJH3HPYsl O CBOeH HEHCNpPAaBHOCTH.

IIporpeccuBHas W NpakTHUHAS CHCTEMa I[OHCKa HeHC-
npaBHocTefl 3amoxkeHa B mpoekrte DJIMIHa — asekTporHOrO
nHQOpMaTOpa, YCTAHOBJEHHOIO Ha OXHOM U3 34aHHN Ha
npocnekte Kamununa B Mockse. DJIMH — 310 npexne
BCEr0 OTPOMHBIH 3KpaH, Ha KOTOPOM JEMOHCTPHPYIOTCS
IBeTHble (PUJIbMBI, HOABJSAIOTCT HHOOpPMALHOHHBIE COOOIIE-
HH#, SIpKHe, KpacouHble H306pakenus. Mbl He Gyaem Ka-
caTbCsd 37eCb TEXHHUYECKHX BOIPOCOB PaGOThl 3TOrO CJAOXK-
HeHIlero 3/eKTPOHHOIO YCTPOHCTBA, B KOTOPOE BXOAHMT
6osiee 600 Teicsiu mertanes. [locMoTpuM TosBKO, Kak obecre-
yyBaeTcsl paGoTa CXeMbl C TOUKH 3PeHHs ee HaJeKHOCTH.
Benb mpu CTONIb CNOXKHOH CXeMe W HACBHIILIEHHOCTH ee JeTa-
JAMH BepOSITHOCTh OTKAa3a KaKOro-HHGYAb 3JeMeHTa OueHb
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Benuka. [Tosromy Bompocam mapgexknoctd DJIMHa ¢ camo-
ro Hayaja pa3paboTKH yoeas/oChb OTPOMHOE BHHMAaHHE.

Tax nasbiBaemoOe MaTpuuHOE TabJO — 3KpPaH — COCTOHUT
u3 103 Tricsau namnouek. Tabmo MOCTPOEHO TakHM 06pasom,
4TO eC/ JaXKe NeperopAT OJHOBPEMEHHO 5 ThICAY JaMIIO-
9eK, 3pUTeJU 3TOrO He 3aMeTaAT. Ho neperopesilylo Jaam-
MOYKy CJeldyeT TeM He MeHee 3aMeHHTb. Kak remepb HafiTn
ee cpeau BceX HemeperopeBmIHX? Ha mnomoulb HPHXOAHT
CHCTeMa AaBTOMAaTHYeCKOro IIOMCKa HeHCIpaBHOCTeH, KOTO-
pas OTHILET BBILIEARIHHA K3 CTPOS 3JeMeHT H YKaxeT, TAe
OH HaXOJHTCH.

Bes cxema ynpasaenusi DJIMMHom He comep:xut Hu of-
HOH 3JEKTPOHHOH JaMmbl, 3IeCb HCIONB3YIOTCS MOJynpO-
BOJIHMKH — THPHCTOPE!, TPAH3HCTOPLI, OHOALI, COOpaHHBIE B
cMeHHBle Moxysu. Eciiu Takoil MOAYJb OTKaXKeT, OH MOXKeT
6ITb OblCTpO 3aMeHeH TakuM Ke. LlIupoxo nmpuMeHeHO 3
DJIMHe pesepBupoBaHHe IeabiX OJIOKOB, COCTOSIIUX M3
Takux xe MmopyJeitl. Ecnm kakofi-HuHOyIOb OJIOK OTKaxKer,
aBTOMAaTHYECKHH MNepek/ioyaTeslb OTK/AIOUUT €ro, H Ha ero
MeCTO MNOJKJIOUHT pe3epBHBIA. A Ha NyJbT yIpaBleHHA
noiifier curHana: «busok weucmpasen! Hyxuo 3aMeHsiTb MO-
pyau!s, Takum o6paszom, B DJIMHe ocymectsnen yxe olun
M3 BaXHHIX HPHUHLMIOB IIOCTPOEHHS 3JIEKTPOHHBIX CHCTEM
Oyayniero — NPHHIKI «CaMOPEMOHTAY.

OpHako 3aMeHHTL MOBPEXAEHHBIl 3JeMEHT TakK MpOCTO,
kax B DJIMHe, ynaercs pmaneko He Bcerga. Paccmorpum
9TO Ha IpHMepe OTKa3a ABHUTraTess CaMoJera.

CoBpeMeHHBI!I MHOFOMOTOPHBI CaMoOJIeT B cJyyae OTKa-
3a OJHOro M3 ABHraresell 6e3 ocoOBX NPUKAIOYCHHE OObIUHO
nobGupaercs jpo Ouauxkafimero aspoapoma. Tam, Kak mpa-
BHJIO, CTOAT HAaroTOBEe aBHAMOTOPHl Pa3HBIX MAapoK, H HeHc-
npaBHBIi ABHraTesnb 3aMeHgiorT. Ho B 3amace Ha aspoppo-
Max JepxaT TOJbKO nopluHeBble MoTophl. Co3naBarh 3amac
PEaKTUBHLIX OblJJO Obl HESKOHOMHUYHO: OHHM OTKA3bIBAIOT TrO-
pasio pexe MHOPUIHEBBIX H CTOAT 3HAUHTEJNbHO JOPOKe.
[Tpuxonuress kpath, MOKa K MeCTy HOCafKH He HOCTABAT
CrelHalbHBIM TPY30BBLIM peficoM HeOGXOAMMBIA peaxTHB-
HBIH [JBHraTeb.

Crenunanuctsl Gupmbl «JIOKXHI» TPENJIOKUIH IepeBo-
3UTh B TaKUX CJyyasgXx CMEHHBIH [BHraTejb Ha OOBIYHOM
naccaxkupCKoM JaflHepe, YKpemJsisi ero mon KpuuioMm. B mo-
JeTe «/IHIIHAH» MOTOp CO3/laeT A0GABOYHOE COIPOTHBJE-
HHE BO3/lyXa, CTpeMslleecss Pa3BepHYTb CaMOJIeT BGOK, HO
JIETUHK JIETKO KOMICHCHDPYET 3Ty CHJy pyJeM.
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MoueMy nopBoAHLIE NOAKM TaK AOpPOro crost!

Co6CTBEHHO, a TIOYEMY OHH JOJIKHbI OBITh JEIIEBLIMH?
Benb coBpeMeHHHH NOABOAHbIH KopaGib — 5TO LeJLIH MUD,
B KOTODOM KOMAaHJa MOXeT 3KHTb MecsllaMH, He MNOAHH-
Masch Ha TIOBEPXHOCTb. TakHe COOPYXKeHHS H LOJXKHbI
CTOHTb OYEHb JTOPOTO.

MoxHo, 0HAKO, 0KAa3aTb, YTO CTOUTb OHH MOTIH Ol
HaMHOT'O MeHbIIe.

B 1939 rogy CHIA ynensnum ocobeHHO 60JblIOe BHH-
MaHHe CO3[]aHHI0O MOLIHOTO HOABOXHOrO BOeHHOTO (oTa —
OH JoJKeH Obl1 obecrneyuTb TOCHOACTBO 3TOH CTPaHBl B
okeane. Co craneneft snamenutoil IlopTemyrcko#i Bepdu
OIVH 3a IPYrHM CXOJMJH NOIBOIHBIE Kpelicepnl, Bce 6oJiee
COBepLIeHHBIE.

«CkBanyc» Obla oxuuM n3 Hux. Hosefimas no tem Bpe-
MeHaM cyOMapHHa C MOIIHBIM BOOpY:KeHHeM Oblia €rocos-
Ha B HaJBOJHOM IIOJIOXKEHHH Pa3BHBaTh CKopocTb 10 20 y3-
jgeB. OHa yxe coBepiimsia 18 morpyxeHui, KOTOopble MNpo-
M KOCTATOYHO ycmewHno. 23 masa 1939 roma mosxHO 6bIJI0
IIPOH30ATH OuepelHOe, NEeBSTHALLATOE, HCIbITAHHE JIOLKH.
IIporpamma 6blia Ha 3TOT pa3 HECNOXKHOH — TMPELCTORNO
onpoboBaTh CKOPOCTHOE Norpy:xKeHue: 3a 60 cexynp omy-
CTHTbCS Ha 15 MeTpoOB, a 3aTeM BCIJBIT.

Hcnoitanue Gbiio HasnaveHo Ha 8.30 yrpa. KomenpaHt
BOEHHO-MOpCcKO# 6asnl KoHTp-agMupan Koya B 840 nosay-
YK/ HU3BelleHHe O HayaJje TMOTPYXEHHS ¥ O TOM, UTO JOAKA
LOJIXKHA BCIUIBITE uyepe3 uac. Ho uepes uac coobuienus o
BCIJILITHY JIOAKH He moctynuio. He moctynniao ono u uepes
CYTKH, KaK OHO He MOCTYHHJO Boobule Hukoraa. «CkBaaycs,
rOpJOCTb AaMepHUKAHCKOTO BOEHHOro ¢JoTa, 3aTOHYJ IIPH
CBOEM IEBSTHANLATOM HOTPYKEHHH.

K cuacreio, npoucmectBue co «CKBaJIycoM» 0Ka3aJjoch
OJHOH M3 TeX HEeMHOTHX aBapuil MOXBOAHBIX JIOJOK, KOTZa
yAaJaoch CIACTH XOTS OBl 4acTb 3KHNaxKa. VIMeHHO 3TOMY
06CTOATENbCTBY Mbl 003aHbI TEM, UTO HMEEM BO3MOXKHOCTb
OTHOCHTEJIbHO TOYHO BOCIIPOH3BECTH KapTHHY aBapuu.

HcnniTanna navanuch BoBpeMs. B 8.30, kak u mpenrno-
Jlaranoch, 6blyia NOfaHa KOMaHJa Ha norpyxeHune. Komanau-
py Kopalusl — crapuemy JeiiTeanty MaxkynHy NOCTYIHJH
pamopThl O repMeTHYHOCTH JOAKH, OassacTHBle LHCTEPHH
6ricTpo 3amosusauch Bojol. Uepes 60 cekyHa Jiogka YiKe
O6Bl7a, KaK 3TO W OBLJIO 3aMJaHAPOBAHO, Ha TJayOuHe
15 merpoB. BHesanmHO Ha IeHTPa/JbHBIA HOCT IOCTYLHJ
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CHTHAJ O TOM, 4TO B MAIIWHHOE OTHAEJeHHe NPpHObLIBaeT BO-
Ja, a ellle yepe3 MrHOBeHHE pa3fajcs OTYASAHHBIM KpHUK:
«Knanau nogaun Bosgyxa K AusesnsiMm oTKpoiT!». Uepes or-
BEepPCTHEe B KOpIyCe NHAMETPOM UyTb JH He B MeTP B JOIKY
MOIIHBIM MOTOKOM BphiBasach Boza. OTuasiHHblE MONbBITKH
CNaCTH JIOAKY TPOROJKAJMUCh HENOJNrO — yXKe uepe3 4 MH-
HYTbl C HayaJja MOTPY:KeHHUs JOJAKA Jerja Ha JHO, H CTajso
SICHO, 4TO efi y»Ke HHKOrNa He BCHJLITb. TeM, KOro He 3a-
XJIECTHYJ/IO IIOTOKOM BOJBl, HYXKHO OblIO, 3a0HBIIHCh B yIie-
JIeBIIHH OTCEK, KAATh MOMOIIH H3BHE...

Uepes MeTpoBoe OTBepCTHE B JIOAKY XJecTasna BOAA, a
IaHHBlEe CHCTEeMbl CHTHAJH3aLMH CBULETENbCTBOBAJH, YTO
JIOJKa IMOJHOCTbIO repMerusupoBana. Hu opHa xpacHasn
JIaMTOYKa Ha CHTHAJIbHOH CXeMe He M3BeCTHJ/IA O HEHCHPaB-
HOCTH KJarnaHa, XOTs 10 Kpa#Hefi mMepe ojfHa W3 HHX Oblia
npeJHa3sHauyeHa CHelyabHO AJS 3TOTO.

ITouTu nABOe CyTOK MpOMOJIIKAJIHCH ONEpalMy HO cHace-
HMIO 3KHmaxa. TpuAnaTh TPH UeJIOBeKa YHaJOCh CIACTH, HO
JBailaTh HIECTb MOPSIKOB M Joxka mnoru6mau. ITorubau us-
3a HEHCHPABHOCTH CHUTHAJNH3aLUY, YTBepXKIaBlleH, 9TO JOI-
Ka repMeTHYHA.

Karacrpoa «CkBanyca» — He cayuaiiHOCTb. TosbKO 3a
BpeMs BTOpOil MHPOBOH BOfiHBI 50 MONBONHBIX JIOLOK Kamu-
TaJHCTHUYECKHX CTpaH MOTuOJH He B 6010, a M3-3a pas3/uy-
HBbIX HeHCIpaBHOCTEH.

[Tocne BTOpO#i MHpPOBOH BOHHBI INOSABHJIHCH AaTOMHLIE
HO/IBOJIHbIE JIOJKHU —— ellle 6oJiee CJIOKHBIE cOOpyXKeHus. Ha
HUX TOXKe HauaJluch aBapuH — Ja elle Kakue!

Ha nepsoM amepukaHCKOM aTOMHOM MOABOAHOM Kopab-
Je «Hayrmayc» BO Bpemsi peMOHTa OblIO OGHApYXKEHO
159 nedexrtoB. «Xeaubaty» MPULIIOCH BCIJBITH H3-32 TEUH
B HocoBoit yacru, Ha «Tpurone» — moxap, B3pbiB M IHO-
Teps YOpaBJfeMOCTH. YTeuka BOABl H3 IMEPBOTO Kophyca
peakTopa Ha paxeronocue «Teomop Pyssemprs. Korana
«CgefiT» coepwas nepexon nopo Jbaamu Ceseproro Jle-
JOBHTOrO OKeaHa, Yy Hero OTKa3aJ [JaBHBIH KOHAEHCATOD.
Jlump Gaaromapsi caydafiHOCTH JIOAKY YHAJOCh CIAcCTH,
Haliif 1/ peMOHTa MOJBIHBIO B apKTHUeCKHX Jbaax. Ha
«CKunjxexke» 0TKasajs HacoC CHJOBOH ycraHoBkH. M Hako-
Heln, B ampese 1962 roma Hecuactbe c «Tpellepom», OLHA
U3 KpymHeHIIHX KartacTpod MOABOIHBIX JIOJOK, HpHBeIIIas
K rubenu Bcex 129 ujeHoB skmmnaxa. I[IpuumHa 3TOrO, IO
3aKJIOUEHHIO CJIEJCTBEHHON KOMHCCHH,— PaspbiB  TpyGo-
nposofga 3abopTHoi Bojabl. HekoTophle crelHaNHCTH], OJHA-
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KO, CUHTaIOT, 4T0 GoJiee mpaBponoxobHas mnpuuUMHA — He-
HCIIPABHOCTb T'OPH3OHTAJNBHBIX pyJeil. Bor ecan Ob eme
OIHH KOMILIEKT pyJieH, ellle OMUH KOHIEHCaTop...

[Tocne xaxmoH Takoi aBapuH KOHCTPYKTOPBI MOJBOX-
HBIX JIOJIOK NPHHHMAJH Mephl K TOMYy, 4TOGBl KaTacTpodbl
6oJiblile He MOBTOPSIIHCh. DBLT B3AT Kypc Ha AyGJHpOBaHHe
BCeX JKHM3HEHHO BaXKHBIX y3JI0B NMOABOIHBIX KopaGuneit. [lei-
CTBUTEJIbHO, BO3BpaIasich K «CKBaJycys, MOXHO CKasarh,
4yTO ecJu Obl CHTHaJM3alus OblIa 3anyOJupoBaHa, TO JaxkKe
IPH OTKAa3e OJHOM M3 CHCTEM BTOpasi He NONYCTHJIA Obl MO-
TPYIKEHHS JIOAKU C OTKPBITBIM KJIAIIAHOM.

Tax K HacrosilleMy BpeMeHH M OKa3aJoCh, 4TO NPaKTH-
YeCKH BCe CHCTEMbl U MeXaHH3Mbl COBPEMEHHBIX NOABOIHBIX
JOLOK 3any6aupoBaHbl. UTO KacaeTcs cucreMm CHUrHa/j H3a-
IHH, TO OHH 3aAyOJUPOBaHBl MHOTOKPATHO, W TMPHUOOPHl pa-
60TalOT MO Tak Ha3bIBAEMOMY TPHHIUNY KBOPYMHPOBAHHS,
KOrZia MOKa3aHWe OJHOTrO IpHbOpa MONIKHO 0O653aTeJbHO
MOATBEPXKAATHCS NOKA3aHUAMHU ellle HeCKOJbKUX TPHOOPOB,
He3aBHCHMBIX OT IepBoro. Temepb MOXHO OTBETHTb Ha BO-
Ipoc, MOCTaBJEHHbIA B 3aroJloBKe,— HOJABOAHbLIE JIOTKH CTO-
AT TaK OOporo, MOTOMY 4TO Y HHX B OIHOM Kopmnyce (ak-
THYECKH [Be COBepLIEHHO HEe3aBHCHMbie U OJHHAKOBble MOI-
BOJHbIE JIOLKH.

«JIBOitHBIe» MONBOMAHbBIE JIOLKH CTaJ¥ Ceffyac MOYTH Ta-
KMMH Xe HaJeXHBIMH, KaK oObIuHbIe HaJBOIHbIE Cyna. bec-
npuMepHble Oe3aBapHilHble KPYTOCBETHblE PpeHCBl HalMX
NOJBOJHBIX JIONOK — TOMY IOATBEPKAEHHE.

HyxHo ckasaTb, 4TO B psime cayuaeB TpeGyercs Tpex-
KpaTHOe, U ueTbipex-, H NATH-, M [NaXKe IIECTHKPATHOE pe-
3epBupoBanue. Heo6xoauMocTb TaKOro pe3epBHPOBAHHS B
0c060 OTBETCTBEHHBIX CJAyuasix yOeAUTeNbHO MOATBEpPIKAAET
JIMUIb ONMH NPHUMED.

He tak naBHo aMepuxanckuii Gom6apaupoBuiHK B-52
B CHJIy PAZfa 00CTOSATENbCTB OBl BBHIHYXKAEH COPOCHTH Tep-
MosiilepHyl0 60MOY, HaxXOIMBIIVIOCH Y Hero Ha GOpTy, Han
OTHOCHTEJIbHO MHOTOHacesneHHBIM Iutatom lOxuast Kapo-
auna. HeoGxonumo, pasymeercs, 6blI0 clienaTh Tak, 4TOObI
G6om6a, ynas, He B3opBaJach. [y 3T0ro ee yCTaHOBHJIH Ha
wectb (!) mpegoxpaHHuTesNefl W nocie 3TOTO COPOCHJIH.

Kornma 6om6a Gblia HaiifieHa, 0Ka3aJoCh, YTO U3 LIECTH
NpeJOXPaHUTEJNbHBIX YCTPOHCTB MsiTh OHJIM HEHCIIPABHBI-
MH; JHWb 6Jaronapst LIECTOMY YCTPOACTBY He MPOU3OLLIO
KaTacTpodrl yxkacalollero Macuraba.

Hy:xHo paccunTeiBaTh Ha Xyallee...
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HeoGxomuMocts pesepBupoBanus, B 00LIEM, JOBOJBHO
Jerko Obla BocmpuHsiTa KOHCTpyKTopamu. Ho Beaen 3a
9THM HYXKHO OBLJIO ellle BBISIBUTb H HOPMBI pe3epBHpOBA-
HHsA. DTO TOXKe MOACKA3aJH TparHyeCKHe YPOKH.

..Tomac duppioc, Beukuil Kopabes Hayaja Hallero Be-
Ka, co3faBas CBOH HOBBI KopaGJjb C yueTOM MOCJeSHHX
nocraKeHu#i. OKeaHCKHA THTaHT NOJKeH OB UMeTb OKOJO
9eTBePTH KHJIOMETPa B JJIHHY, OKOJIO COPOKA METPOB BBICO-
Thl HAJBORHOI uacTH, BojousMeineHne — 0KoJj0 50 000 TouH,
cKkopocTb — 24—25 yajoB. Llensio, npecnenosasueiics 6pu-
TaHCKON cymoxonHo¥ XomnauueHd «Desasi 3Besgmas, Oblio
yCTaHOBUTbL HauboJjee GricTpoe U 3¢ heKTHBHOE coollleHHe
mexkny Crapoim 1 HosbeiM CBetoM, n KOMNIaHHS He XKaJjena
JEHer Ha OCHallleHHe CBOEro yIUBUTENbHOro, (paHTaCTHu-
yeckoro, He6biBasoro Kopabuis. PockomHble KaloTH, Ky-
pHTeNbHBEE CaJIOHBI, PECTOPAHBEl — BCe JOJKHO OblJIO OHITH
FOTOBHIM K YCJIyraMm TpaHCAT/IaHTHYECKHX HyTellecTBeH-
HHKOB,

He 6bina 3abbita u Ge3omacHOCTb GYAYLIMX Iaccasku-
pPOB — 3TO OBl NEpBHI B MHpe KOpabsb, 0 KOTOPOM MOXK-
HO ObLIJIO C YBEPEHHOCTbIO CKa3aTh: OH NPAaKTHYECKH Helo-
tronsisseM! DHAPIOC MPeNyCMOTPes BOJLOHENPOHHIAeMBle Ile-
pe6opku B Tpiome. C ux nmomombio Kopabab OblI pasjielieH
Ha IIeCTHAuAaTh OTcekoB. Jlaxke THraHTCKas NpoOOHHA He
yrpoxasa CymHy — B pesy/bTaTe Te4H BOJOH HANOJHHJ-
cs O6bl JULIb MPOSHUTHIE OTCeK, KOpabJab cjlerka HaKpeHHJI-
cs1 661 u Bce. Kopafiito He Gblin CTPAIUHBL U [Be HPOOONHE,
3aTONJIgIOLIMe IBa JIOOBIX OTCEKa,— M B 3TOM CJydae Ko-
pabab ocrajcsa Obl Ha niaaBy. Jlake cIyuHch HEBEPOSIT-
HOe — 3aTOMJIeHHEe TPeX OTCEKOB,— U TOTJa Kopabab Obl He
J0TOHYJN. B pesnsix MmMakcumaneHoil 6e3omacHOCTH DHAPIOC
paccuntajs kopabab Tak, YTO M IIPH YETHIpeX 3aJHTHX
IOAPSAL HOCOBBIX OTCeKax Kopalbsb Obl He MOTHO., DT0O OBLI
cBOeoOpasHBl peKOpA HAIEXKHOCTH, HEHNOTOIISIEMOCTH
CynHa.

Kopabsb HasBanu «THTAHHK».

(MHoro, MHOrO mo3e packomaju B Gx6JAHOTEKax amo-
KAJUNTHUECKYI0 KHHTY HEKOEro MOPCKOrO KaNHTaHa B OT-
CTaBKe, MNpPOXKKEeHHOro wmopckoro Bosxka M. PoGeprcona,
HanucanHywo B 1896 rony. PoGeprcon omuchiBajg TOYHO Ta-
Kol xe Kopabsb, Kak «TUTaHHK», 3a LIECTHAAUATb JET X0
nosiBJICHNUS OKeaHcKoro ruranta. Cymepkopabab Po6eprco-
Ha, He poiins no Hbwo-Vopka, amnpenbckoli  X0a04HOI
HOYbIO Bpe3aJjicsl B JIeJSHYIO TOpy H 3aTOHYJd. DTO Obla ero
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nocnennuit pefic. Bece xapakrepHcTukH Kopabis — TOHHAXK,
LJIMHA, KOJHYECTBO TAaccaxupoB — Obin y PoGeprcona Ta-
KHMH ke, kKak y duupioca. Uro crosiio 3a atum? Cxopee
Bcero PobeprcoH 3Hanm 00 OZHOM H3 NPOEKTOB OKEaHCKO-
ro cymeprurata. Ho Kak OH cMmor mpeicKasaTb OCTaJfb-
Hoe?)

«Turanuk» Beiiea u3 Cayrremntona 10 anpens 1912 ro-
na. On B3sn Kype Ha Hbio-Hopk. IlyremectBue Hauanoch
npekpacHo, kanuran Cmur cmemuna. Paguwoycranoska «Tu-
TaHHKa», 060PyNOBaHHAsi, KOHEUHO e, HeyToMHMbIM Map-
KOHH, OblJla HeperpyKeHa BeCeJHIMH TeJerpaMMaMi, IIef-
HIHMHM OT NAacCCa)xXHpOB K HPY3bsM H 3HAKOMBIM Ha 06oux
Oeperax AT/aHTHKH. DTO HECKOJBKO OTBJIEKaNo Kopabelsb-
HOTO pAajuCTa OT MNPO3auYeCKHX M JOBOJbHO OOLIUIIHIX,
BIpOUeM, B 3THX MeCTaX <«JIeLOBBIX IpeAyNpeXIeHHH». 3a
14 ampens pagucTt mosy4nsa HX 4yTh He ¢ mecsatok! Ilocaen-
nHee nepepan emy «KanubpopHuen», aMepHnKaHCKHH OKeaH-
CKHH Napoxoji, HaXOJMBUIMICA B KaKHX-HHOYAb AECSITH MH-
aax ot «TuraHnkas.

Kanuran CMuT 3HAaJ, 4TO CTONKHOBeHHe C aficGeprom —
Belllb JOBOJMBbHO pepkas. Jla m cayudch oHO, HHYero Obl He
npousolno — xopaben IHIPIOC, NPHCYTCTBYIOMHUHA, pasy-
MeeTCsl, IPH NePBOM IJIaBAHHH CBOEro IETHIA, PaccKasbl-
BaJ O HeOOLIKHOBEHHOM 3alace ycTofiuMBocTH cynHa. Haxe
ecan adcbepr mpomoper GopT (4YTO, BIpOUEM, MaJOBEPOST-
HO, CKOPee BCETO OTHeJaeMCsl BMATHHOH, CaalbIM TOJUYKOM,
KOTOPOrO POBHO HHKTO Ha Kopalse He 3aMeTHT), TO U B
9TOM [OYTH HEMBICJMMOM CJIydae KopalJb HHUYEro He TOTe-
psieT, ocraHercss Ha miaBy. Konctpykrop Juapioc Toxe
6bi1 ciokoed. OH Ha6M0an Yepe3 HITIOMHHATODPBI XOJO-
HYIO amnpejbcKylo TbMy. Hacrtymana nosnous. Kopa6ip 3a-
ChImaJl.

Mapcosuiit Bnepencmorpsaumuli ®penepur daut — BbICO-
Ko Haj mnasny6o#. OH MOJIKeH NepBbIM YBHAETb BO3MOXKHYIO
ONaCHOCTb ¥ COOOWHUTb O He#l Kamutany. Houb xosonna u
TeMHa. AficGepru e — HeBeJHKH, OHH OGBIUHO BEICTYHAIOT
3 MOPA Ha KaKHX-TO INOJIMETPA, MeTp, OCTaBasch Ha Je-
BATb JecAThiXx non Bomoi. M1 ®penepur @aut manpsKeHHO
BCMaTPHUBAJICS BHH3 B TEMHble BOJIHBI BIEPENH...

Bes nsapuatu nsenamuars ®pemepuk @aut ¢ yxacom
yBuzen crpamHyio TeHb. OHa He BHH3Y, a BBepXY, Haj ro-
Jgoo#i. OHa HapacraeT, TEMHeEET, CBeTJieeT, NMPUIBHIaAETCH
cBepxy Bce O6/HxKe H O/HXKe. (I)peﬂepnx danr TIOHUMAET,
4TO cefiuac NPou3oHAET 4TO-TO HeoOblualiHOE — Mepel HUMI
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aficbepr (haHracTHueckoil BeauuHHbl. DIHUT HaKHUMaeT Ha
KHONKH CHTHAJH3allUH, HO BHIUT, KAK MOJYAJUBO H HEYyMO-
JuMo cbuauKkalorcs aBe rpomans. Hakowmen, ero coobuie-
HHS, BUIUMO, NPHHATH: KOpabJab Pe3KO KPeHHTCS BJIEBO, H
BBIJIBUIAIOINAsCT M3 MOpSl Ha HOOpPHIX IMOJCOTHH MeTpPOB,
Tenepb yxKe BHIHAs B TEMHOTE, C KaKOH-TO 3eJIeHblO, TeM-
HBIMM HNPOMOHMHAaMH JIe[sfiHAsl CKaJja IPOXOJUT CIpaBa OT
cyaHa. Kaxkercs, nponecio!

«Kaxercs, nponecso!» — nogymas u pyneBoft J:Kopax
Tomac Poy, maxomusiuufics B TO BpeMs Ha BaXTe Ha KOp-
MOBOM MOCTHKe (OH Ha MIHOBeHHe TOUYBCTBOBaJ CTPaHHOE
H3MeHeHHe puUTMa paboThl MallMH M 3aTeM BHIeJ], Kak
cnpaBa 1mo 60pTy MHMO KOpabJssl MeAJEeHHO M HEeNOABUIKHO
npocieloBasa THTaHTCKas Jensinas ropa). BeamosBHOCTB
H BeJiHuie KapTHHBI HaNyrajau ero; U OH 06JieryeHHO B3[LOX-
HyJ, KOrJa JelsHas rpoMaja IOCTENeHHO pacrasJja B HO-
yn. I'me-to Bpajeke BuaHeauch GoproBbie oruu «Kamudop-
HUHALa».

MHorue omyTuiu cjiabbiil TOJMUOK, HO OH HHKOLO HE Ha-
nyraj: jauimb Tomac Duuapioc, xopabes, onpoMeTbio mobe-
)aJ K KaNuTaHy y3HAaThb, UYTO CAYYHJIOCH.

Kanutan 6bw1 BCTpeBoXkKeH. UTO-TO HelafHOe NPOHCXO-
auno Ha xopabie. OcranoBuaunch MamuHel. CKOpo 3TO CTa-
J0 scHo BceM. Kopnyc Hauaj KpeHUTbCS Ha NpaBblH GOPT.
DTOro0 HHKAaK He IOJKHO OblO ObITh, U DHIPIOC, BEPOSITHO,
MOHSAJ, YTO OH He BCEe CyMeJ HPedyCMOTPETb, KOHCTPYHPYS
Kpacaselu-kKopabJb.

B sdup 6vn mocnansl curHanwl GemerBusi. Ho Te, KTo
UX ycablasn, ObLIH Hajteko. A Te, KTO GBI PSOM, TO eCTh
«KanndopHuen», ocrajucb B HEBeLEHHH — y pagucra B
HOJIHOUb KOHUMJIACh CMeHa, a Obijia YyKe YETBEPTb MEepBOTO
HOUH.

Bonee toro, na «Kanudopuuiine» He 3amomospunu Ge-
Ibl ¥ [O3XKe, KOTAa yBHIAeAH, KakK y «THTaHuKa» Bpas mo-
racig OGOPTOBHIE OTHH (OHH YUIIH TOX BOLY) — PELINJH,
910 HacTynua orbo#. Korpa xe ¢ «Turanvka» cranum na-
JuThb H3 paker, Ha <«Kanubopruifines nomymasnu: uAET
NpasAHUK, He OyneM MellarTh.

TyT DHAPIOC MOHSJ, YTO UM HOMYyIlleHa elile OfHA OLING-
ka. Eme oxna omu6ka, rpanHuyanias ¢ CaMofx0BOJbCTBOM,—
Ha «TuTaHuke» He O6BLIO TNPeNyCMOTPEHO ClacaTesbHbiX
nosicoB. 3aueM OHH Ha HemoTomJseMoMm Kopabjae? A ¢ mo-
MOILbIO LIJTIONOK M MJOTOB, 1A U TO C HOJHBIM HUX HamoJHe-
HHEeM NPH OPraHM30BAaHHON MOCajKe MOXKHO OBLIO CHACTH
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B JyuileM ciygae 1178 uenosek. Ha kopaGse ke GBIIO
BiBoe GoJblile Hapoxy!

«THTaHMK» MemJIeHHO NOTpyXaJjcsl MOA BOMY.

[TaccaxupoB mepBoro KJjacca, :KeHIIMH U JeTeil craca-
JId B NEPBYyI0 ouepelb. B mosoBHHE BTOpOro HOuM Bce CHa-
careJibHBle CpelCTBa OBbLJIM HCUEPHAaHBEl, W KamUTaH cKas3asn
OCTaBIIMMCSl, YTO OHH MOTYT PaCCUHTBHIBATb TOJbKO Ha Ca-
Mux ceb6g. OH ocTaJscs Ha KopabJe.

B onHOM M3 pPOCKOIIHBIX KYPHTE/JbHBEIX 3a/0B, 6e3yuact-
HBIl CHaua/ja K cyeTe, HOTOM — K HacTynuBIlefl THIIKMHE,
cujes B oxuHOouecTBe Kopabes Tomac duapioc. OH 3anyM-
YHBO CKPECTHJI PyKH Ha TIPyAH (TakuM ero yBupiea B HO-
cilegHuil pa3 omuH U3 crioapnoB). OH TOKe peIlus] OCTaTh-
ca ¢ KopabseM M Tpe3pUTEJbHO OTOPOCHT HMeBLIMKCS Y
HEro cracare/bHbIl nosic. Bo3aM0OXKHO, OH KO KOHIIa He CMOT
HOHATb, YTO e CAYYHaoch. BO3MOKHO, OH IO KOHI|A He Be-
PHJI B KaTacTpoy C ero HemoTONMJNSEeMbIM H CO BceX CTO-
POH 3aCTPaxOBaHHBIM KopabJieM.

B ueTBepTh TpeTbero HOUH KaNHTAHCKMiI MOCTHK <«TH-
TaHHKa» CKpblica moj Boxo#. Karacrpoda ynecna mnoJaTo-
PBl THICSYM KH3Hell. JIuIIb MATHCTAM maccaxupam H 4die-
HaM KOMaHJbl yAaJ0Ch CHACTHCh.

TiatenbHbIfl TEeXHHYECKUIl aHAJN3, NPOBeJEHHBIN BIO-
ClIeICTBUY, MOKa3aJj, uTO NPHYMHOH KaTtacTpodnl, KOHEU-
HO e, OblJIO CTOJNIKHOBeHHe ¢ aficGeproMm. OxHaKO BONPEKI
OXHIAHUSAM aficbepr cresnaJs He BMSITHHY, He MpoOOHHY Ha
CyIdHe, a Da3pylIHJ BOJOHENPOHHIIaeMbie TepeGOpKH CPasy
B MATH W3 LIecTHAAUATH OTCekoB. KatacTpodrl TaKOTO
macimraba Tomac Sunppioc npocro He MOT BOOOPA3UTD.

W B mamm nHm O/yXKpaiouiye MO CeBepHBIM IHPOTaM
oxeaHa alficGepru NOCTABJSIOT CYLaM MHOTO XJOMOT. IJTH
XJIOMOTBI CTaNHu OCOGEHHO 3HAUYUTEJbHBIMH [JIg aMepHKaH-
CKMX KOMIIaHMH, IlepeBO3sIUX Ha TaHKepaXx HedTb C KO-
HeYyHOTO NYHKTa TPaHCAJsSICKHHCKOTO HedTempoBoma — IOP-
ta Banmus Kk mopraM 3amamHOro moGepexbsl.

HeoGbiuHble MOTOMHbBIE YCAOBHS TOCAEIHAX JieT MPHBENH
K TOMY, uTO aiicOepru crasju HOABJIATHCH B 3THX BojAax He-
HOPUBBIYHO 4aCTO, NPEACTABJAS CEePbe3HYI0 yrpo3y AAs Ko-
paliefl. BriBanmu AHH, KOTHA C CYDOB M TaHKEpOB MOXKHO
OblJIO BUIETh HECKOJBKO JECATKOB IPOIJIBIBAIOMIAX MHMO
aficGepros.

Xyxe Bcero To, uto alicGepr TPYAHO 3aMeTHTb paja-
POM — OH BO3BBHILIAETCS HAJA BOJOH, KakK MNpaBu/O, HEBHI-
COKO, a pajaphl HEBBICOKHMX NPEJMETOB «HE BHIATY.
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IToxa mpensoxkeno orGykcupoBaTh aiicGepru ¢ Haubo-
Jiee OXKMBJIEHHBIX TpPacC ¢ HOMOIIBIO CHENUaJ/bHBIX CYHOB.
Ecau Xe 3TO OKaMeTcsl HEIOCTATOUHLIM, TO, MOMKET OBITb,
OPUIETCA «3alepeTb» HX B MECTe€ BO3HHUKHOBEHHS Y «yCTbs»
KOJIyMOUHACKOTO JeIHHKA OCOGBIM BbICOKONPOUYHBIM TPO-
COM, OTTOpajKMBAIOUIUM HX <«KOJbIOeJb» OT CYLOXONHOH
yactu Kosaym6uiickoro sanusa. Ceiiuac Takofl crnocoG yxe
ucnosnb3yercs B I'pensannuu, rie 6appepoM oT aficGepros
CIYXHUT HeHJIOHOBasl CeTKa, CIVIETEHHAas H3 HCIOJHHCKHX
HHTEH — HeHJIOHOBBIX KaHATOB TOJIIMHON 25 CaHTHMETpPOB.

Hosass Hayka o KauecrtBe

MoxHO /1 W3MepuTh KauecTBO? $1CHO, UTO MOXKHO H3-
MepHUTb OTHeJbHble IOKa3aTeNH KauyecTBA TEXHUYECKUX
YCTPOUCTB M NOTPebUTENbCKHX TOBAapOB — BEC, MOIILHOCTD,
TPOM3BOAMTENbHOCTL U Ap. M naa asTtoro, BooOue roso-
pf, yXe ecTb Hayka — MeTPOJIOTHsA. 3aueM XKe elfe OJIHA
Hayka?

OxaseiBaeTcs, eCTb IeJblii Pl TEeXHHUYECKHX 3ajad,
CBfI3aHHBIX C HaJeXHOCTbIO, JJIsl KOTOPHIX H3MepeHHe Kaue-
cTBa mpocro Heo6xomumo. IlepBasi H3 HHX — ympaBJjeHHe
KaueCTBOM HPOAYKUMH. DTa 3ajaya MOCTOSTHHO HAXOIHTCS
B lLieHTPe BHHUMaHHS Hcciefosatesnell. UtoOw MOXKHO GBLIO
TOBODUTb O MNOBHIIIEHHH KauecTBa, NeHCTBHTENbHO HYXHO
HayuuTbCA CHauasda ero usMepsaAtb. Muaue TpymHo Oymer
CKa3aTb, NOBLICHJIOCH K 0HO. Heo6X0MHMO yMeTh H3MepsAThb
KauecTBO W AJa 3ajau ULeHooOpasoBaHus: 3a OoJsiee Kaue-
CTBEeHHYIO, 60Jlee HAJEXKHYIO NPOAYKUHIO HYXKHO W GoJiblie
naatute. Miu BoT eile 3amawa — BuIGOP OJHOTO U3 He-
CKOJIbKMX BapMaHTOB H3JeJufi, MaTepHas0B, MalIuH., XOpo-
o 6n110 Obl BBIOMpATh, HATPHMEP, ONHH U3 JBYX BapHaH-
TOB, PE3KO pasiMuaIollUXcsd MeXAy coboll mo BceM MOKa-
satenassM. Ho Tax mpakrtuueckn HuKorga He GbIBaer.

B cootBercTBHM ¢ oOmnpefleseHueM TOJKOBOTO CJAOBaps
PYCCKOro £3LIKA, KauecTBO — 3TO HaJHule CYLIeCTBeHHLIX
NIpU3HAKOB, CBOHCTB, OCOGEHHOCTEH, OTJAHYAIOMINX OJHH
IpefMeT WM ABJEHHEe OT ApPyroro. Ho ecnu mpenMers HH
SIBJIEHHS] OTJHYAIOTCS JAPYT OT APYra, TO 3TO OTJAHUHE MONK-
HO ¥ Heo6xogumo uaMepsaTb. Eme lnaton roBopuia: «Ecian
UCKJIOUHTb H3 J1I060H HayKU MaTeMaTHKYy, H3MepeHHe U Bec,
TO HEMHOTO TIOCJIe 3TOTO B Hel OCTaHeTCs».

Koneuno, nsmepenne kKauecrBa mo CBOMM METOLAM elile
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He MOXET CTaTb B OAHH DA C NPUBBIYHBIMH HaM H3Mepe-
HUSIMH JJIMHBI, Beca, BpeMeHu. Ho OHO MoXeT ¥ [0OJKHO
06/1aaTh BCEMH XapaKTEpPHBIMH INpH3HAKAMH H3MepeHHs
BooOLIe.

IIpexxae BCcero KaueCTBO [OJIKHO OLUEHHBATHCS KaKHM-
TO eIMHBbIM IIOKa3aTeseM, UTOObl 1O €ro 3HAYEHHIO MOIKHO
GblI0 Gbl CpaBHUBATb PAa3/iHuHble H3MedHs XOTs Gbl OXHOM
u toli XKe mpuponel. [llanee u3MepeHHe KayecTBa, KaK H
J1000r0 Ipyroro o0beKTa H3MEPEHHS, NOJKHO IPOBOJHTLCS
B COOTBETCTBHH C HEKOTOPHIM 3TajoHoM. Koneuno, miasa ka-
YyecTBa TPYAHO, a MOXKeT ObITh, H HEBO3MOXKHO NOLOOPaTh
HEeKOTODBIH (GHu3HueCKufi 3TajNoH, Kak, HanpuMep, noxobpa-
HBl 3TAJIOHBI [JIs1 PaCCTOsSIHHUS, Beca, BpeMeHH. Ho kako#i-To
3TaJIOH IIPUHATH MOXKHO, XOTS 6Ll TO H3[e/He, KaueCTBO KO-
TOPOTO MBI CUHTAEM HAEAJIbHLIM.

Paccmorpum HarisgHbiil, 3HAKOMEIl BCeM W3 NPaKTHKH
npumep. [Ipennonoxkum, Mbl nokynaeM Kocriom. Hawm mpen-
Jlaraercs Ha BbIOOp Iesbiit Habop KOCTioMOB. Bce onm pas-
jgnunble. OIUMH U3 Jy4llero MaTepHasta, HO MJIOXO CIIHT.
Jlyume cmuThift KOcTiOM He TOro (acoHa, Kakoi Ham XOTe-
JIOCh OBl, & KOCTIOM, HOAXOASIIMH II0 MOJEJNH,— He COBCEM
yAauHo#l pacuBetku. M Bce 3TH KOCTIOMEI euie pasJjnya-
10Tcs B LieHe. BriGop siBno 3arpysnen! Ho BEl B KOHIe KOH~
10B BHIGepeTe KOCTIOM, TO €CThb CyMeeTe OLEHHTb KayecTBO
NpefJIONKeHHBIX BaM BapHaHTOB (MOXKeT OBITb, C MOMOULBIO
«3KCNEPTOB» — KEHbI, NPUATENSA, NPOLABLA).

B sTOM npumepe NPUCYTCTBYIOT BCe XapakKTepHbIE IPH-
3HAKK M3MepeHHs KauecTBa. B cBoem BooGpa:KeHHH BH HH-
TYUTHBHO CO3[aJH HIEaJbHYI0 MOXeJb, HEKHH «ITaJOH» KO-
CTIOMa, KOTOpPHIl ycTpoms OB Bac NO BceM IOKa3aTessM.
W Bce mpepnsioxeHHble BAM KOCTIOMBI BBl MEICJIEHHO CPaBHH~
BaeTe ¢ 3THM 3TaJIOHOM, NPOBOJS KaKyIO-TO MOJLCO3HATEJb-
HYIO OLIEHKY KauecTBa.

Taxue e MeTONBl B NPUHIHKIE TPUTOAHLI M AJS H3Me-
penns kadectBa BooGime. [Ipu sTom coszpaercs HeKHMH 3Ta-
JIOH H3Jle]Hs, KauecTBO KOTOPOro Tpefyercs OLEHHTb. Ko-
HEUHO, KOTAA JeJi0 HAET He O KOCTIOME, a O CJOXKHOH TeX-
HUYEeCKOIl cucreMe, BbHIOpaTb 3TajJOH He TaK MpOCTO, MJIA
31010 TpebyeTcss MPHBJIeUb MHOTHX BBICOKOKBaJH(pHIHUPO-
BaHHBIX 3KcrneptoB. Ho B mpuHumune sto BozmoxkHo. IloToM
BCe OJHOTHIHbIE H3JEJHs] CPABHHBAIOTCS C STAJOHOM, H
KaxJoe M3 HHX, HCIOJNb3YS pAa3/HuHble MaTeMaTHYeCKHe
MOJesIH, MOKHO OXapaKTepHU30BaTh HEKOTOPBIM I[OKa3aTe-
JieM, KOMIIEKCHO OLeHMBAIOIIHM KauecCTBO.
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MHTepec K TakUM MeTOJaM OIEHKH KaueCTBa HCKJIIOUH-
TeJIbHO BeJIMK. 3a NOCJeJHHe TOJBl MOSIBHINCH NyGJIHKaAIUH
0 MeTONaX KOMIUIEKCHOTO H3MepeHHsl KauecTBa CTOJb Pas-
HBbIX M3JeJHi, KaK TPYy30Bble aBTOMALIMHbI H Maruutodo-
Hbl, MONe[bl, 00YBb, NPOMBIIIJIEHHbIE COOPYKEHHS.

KoneuHo, mpezncrouT emie ROATHH OyTh K OKOHUATENb-
HO¥ pas3paboTKe MeTONOB H3MEpEHHSI KaueCTBa, HO OH,
GesycsioBHO, 6yfer mpoiifieH. 3ajor TOMy — YHOPHBIA TPYA
JeCTKOB U COTeH yuYeHbIX B Halllell CTpaHe M BO BCEM MHU-
pe, FACHO CO3HAIOLWHUX HeOOXOIZHMOCTb 3TOH paboTh 1Js IO-
BBILIEHHA HAJEXKHOCTH CO3[JaBaeMbIX UeJOBEKOM Belleil.

Ha mo6oM usgenuu, koTopoe monagaer K HOTpeGHTENIO,
crout mrami «OTK». OTK — oTnen TeXHHIECKOTO KOHTPOJS.
Ero ¢yHKu#sS — nocTaBuTh HENpeOAOJHMbIH 3aCI0H MPOAYK-
MM HHU3KOTO KauecTBa, uTOOB HHU OIHO H3MeNHEe Naxe ¢
CaMbIM MaJIeHbKHM JedeKTOM He IONajo K HOTPeOHTEJIO.

Ho xauecTBO mpoaykiuu ompejeisieTcs B mpouecce Tpy-
Jla, TO3TOMY HeJsb3sl, MHHYS YYacTHHKOB Ipolecca MpoH3-
BOJICTBA, YNPAaBJATh KayeCTBOM NpPOAYKIHH. DTOT HpOILeECC
JOJIKeH CTPOHMTbCS Ha HEOTBPATHMOCTH BCKPBHITHS JAaxKe
CaMOro0 He3HAUYHTEJNbHOTO OTKJIOHEHHSI OT YCTaHOBJIEHHBIX
napaMeTpoB, a TakXe Ha NPHHUHMIAX TJIACHOCTH, OOIIECT-
BEHHOH OLEHKH pPaGOTHHKOB — H OTJIMUMBHIHXCA B HOCTH-
JeHHH BBICOKOTO KauyeCcTBa CBOEro TPyAa, W OTCTAIOIUX B
9TOM BaxKHeHIleM JeJse.

OnHako YTOGBI MOMKHO OBITO OIEHHBATH KauyecTBO TPY-
Ja, He0OXOMUMO ellle HAYUYHThCSI €r0 H3MepsiTh, H3MepsiTh
HeuTo 3(eMepHOe, HeynoBHMOe. JIerko OLEHHTh KOJHYECTBO
TpyAa — uyeM Gosiblile, TeM Jydile. A BOT ¢ KauecTBOM TpY-
Jla #eso OOCTOMT 3HAUMTENbHO cJoOXHee. M Bce ke moxa
MBI He Hay4UMCS €ro OIeHHBATh, OHO He MOXeT ObITb Mpef-
METOM CEPbE3HOr0 H3YUeHHS.

B 1955 romgy capaToBCKHe MaLIMHOCTPOHTeNH paspabo-
Tald U BHEJPHWJIH CHCTEMY oOpraHudauuu 6e3neeKTHOro
TPyZa, KOTOpas oueHb OLICTPO pPaCHpPOCTPaHMJIACH HA MHO-
THe TBICAYM NpPeANpUATHH Halled crpaHbl. AHaJOruuHble
CHCTEMBl BIIOCJEJCTBUM TOSBUANUCH H 3a pyGexowm *. Ilo-
cranoBJienuem 11K KIICC B 1967 roxy cucrema opraHusa-
nun GesgedekTHOrO Tpyma OblTa peKOMEeHIOBaHa [Js BHe-
IpeHHs] Ha BCeX MNpPeNNpHSATHAX KaK BayKHOe CPeACTBO IO-
BBHIIIEHUS] KauecTBa MPONYKIHH.

* Hyx)HO OTMeTHTb, ut0 3TH cHcTeMsl B CIHA, Snonun, ®PI B
3HAYATENbHON Mepe NOBTOPSIM NMPHHUMIE COBETCKOM.
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B uem xe oTinume 3TO# cucTeMbl OT npouux? Yro 06-
YCJAOBHJIO ee IHpoualimiee u GblcTpoe BHeJpeHHE BO BCeX
cepax MaTepHasbHOTO NPOU3BOACTBA? [ J1aBHOEe B TOM, YTO
B 3TOH TaK Ha3bIBaeMOH CapaTOBCKOH CHCTeMe BHepBble
6blla BBeeHA KOJHMYECTBEHHAs OIeHKAa KauecTsa TpyAa.
[TosiBuBIIKECS] BIOC/EACTBHM JAPYrHe CHCTEMbl YIIpaBJ/eHHA
KauyeCTBOM TaKiKe HCIO/Ib30BaJH pa3paboTaHHBIl B capa-
TOBCKOH cuCTeMe NpHHUIMO. B ueM 3TOT NpUHIHN 3aKJI0ua-
ercs?

KonnuecTBeHHbI# NOKa3aTelb KauecTBa TpyAa — Mpo-
IeHT paboT, MPHHATHIX C HepPBOro NpexbsBJecHuA. Kaxpas
pabora noskHa ObiTh BHIIOJNIHEHA 0e3 KaKUX-JAubO OTKJIO-
HeHHH OT YCJIOBHH, 3aJaHHBLIX YepPTeXKOM, TeXHHUeCKHMH
3ajaHHAMH HJIH KaKUMH-HHOYAb JAPYTHMH JOKYMEHTaMHU.
Tosnbko ecid TakuX OTKJIOHEHHH HET, MOXKHO TOBOPHTb O
BBICOKOM KaueCTBe TpylLa pabOTHHKA.

A ecnu Takoe OTKJIOHeHHe mosBasieTcss? Ero sagpuxcupy-
€T KOHTpDOJIep M BepHeT H3Jenxe Ha NOpabOTKy U HCIPaB-
JeHue. Bupumo, B mpouecce H3TOTOBJEHHS HPOAYKIHH Ka-
4ecTBO TPyAa OBbLIO HEAOCTATOYHO BBICOKHM.

Ecou nogcuntath mpoueHT paboT, NPHHATHIX C MEPBOTO
npelbsABJIEHUS ¥ KaXIOro paboTHHKA 3a JleHb, HE[EJI0, Me-
CsIIl, MOXKHO OLIEHHTb KaueCTBO €ro TPyZa 3a 3TO BpeMs.
A eciu comocTaBHTh 3TOT MOKas3aTedb C HPUBBIYHBIM I[O-
KaszaTejleM BLINIOJIHEHHS IJIaHA 3a TOT K€ NMEepHof, TO 3TO
HO3BOJIUT He NONYCTHTh UMeIomiefics ellle Koe-Tle BpeLHOH
TeHIEHLHUH BHINOJHATh IVIaH MO KOJHYECTBY /060U IEHOH,
3aKpbiBasi Ijlasa Ha HelopabGOTKH B OTHOIIEHHH KauecTBa
HPOAYKLHH.

LlennocTb 3TOrO0 mMOKa3aTessi elle H B TOM, 4TO OH IIO-
3BOJIIeT BBIABHTb KauecTBO Tpyna paGoTHHKa Jj106oit Mpo-
(eccun. Beab KaxXIbpll NPOU3BOAHT KaKylo-TO MPOAYKLHIO:
CTAHOUYHHK — [eTasH, COOPINUK — H3IeNusl, KOHCTPYKTOP —
gepTexHu u T. [.

JanpHelilliee pa3BuTHE CapaTOBCKUA METOA MOJIYYHJ Ha
JIbBOBCKOM 3aBogme TenerpadHoil ammapartypel, rae Oblia
paspaboTaHa u BHeZpeHa Tak HaswiBaeMas «Cucrema Ges-
Je(eKTHOTO TPyHLas.

Hns toro uro6u B Gopb6y 3a KauecTBO BKJIOUHJIHCH
HHXKeHepHO-TeXHHUeCKHe DPabOTHHKM  HayuHO-HCCJEeIOBa-
TeJbCKUX U IIPOEKTHBIX OpPTaHH3alyil, KOTOpble paHblle
OCTaBa/IUCh «3a TpefeNaMH» CAPATOBCKOH CHCTEMBI, B TO-
pone I'oprkom Grina paspaborana cucrema KAHAPCIIU —
«KaueCTBO, HaJNEXHOCTb, PeCypcC C IepBHIX U3, 31ech
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OCHOBHOE BHHMAaHHe VAEJsJIOCh HCCJHeOBaHWAM, Harnpas-
JIEHHBIM Ha yJyullleHHe KauecTBa pPa3pabOTKH [MPOEKTOs
HOBBIX H3J€JWH H TeXHOJOTHYeCKHX MpPOILeCCOB.

Brint paspaboran elle UeablH PAA CHCTEM YIPaBJieHHs
KauecTBOM.

HoBble npen B 3TO#i OoGjacty, poxAaBIIHECHs HA TNepe-
JOBBIX 3aBOJaX CTpaHbl, MpUBJeKaNH K cefe BHHMaHHe Cle-
nuanuctoB. CoBeplIeHCTBOBAJACh OpPraHM3alus TexHude-
CKOTO KOHTPOJIA.

Ha npousBoacreeHHOM 00beAuHEHHH «DJIEKTPOCHIA» 1O
HellaBHETO BpPeMeHHW IIPOBepsijach TONbKO TOTOBAs MPOAYK-
nusa. Cefluac cucTeMa KOHTPOJIS OXBaTH/Ja H TEXHOJOTHIO,
n npoektupoBaHune. OO6s3aTesbHON cTajda 3aIlHTa KOH-
CTPYKTOPCKUX H TEXHOJIOTHYeCKHX paspaboror. Omnmnonesn-
TaMH NIPH 3TOM BBICTYNAIOT MPEACTaBUTENHN €JHHOH CJYykKObI
yIpaBJIeHHs KauecTBOM, B KOTOPYIO HapsaAy ¢ TPaAHIHOH-
BeiMM OTK BxomaT oTmensl HaNeXHOCTH, MeTPOJIOTHH H
CTaHIaPTH3AUUN. YHHUUTOXKEH PaspblB MEXKAY TeXHOMNOTHeH,
KOHCTPYMPOBAHHEM H NPOU3BOJCTBOM.

Ipynna yueHbIX W CHeNWANHCTOB, pas3paboTaBlINX HA
prxKckoM 3aBoge BD® umenn B. W. Jlennna cucremy mac-
COBOrO HPOM3BOJCTBA BHICLIEr0 KayecTBa, Oblla YHAOCTORHA
Iocynapcrennoit npemun CCCP 1973 roza.

Pmxkckul 3aBofl mepBEIM Cpendl POACTBEHHEIX NPeLNpHs-
THH CTpaHbl NOCTAaBHJ B TACHOPTE BBLIIYCKAaeMOro HM pa-
IVOTpUeMHKKa 3HaMeHaTenbHyl0 ¢pasy: «Cpoxk rapan-
THH — TPH Tofas. DTHM 3aBox BOD szanan camele mepeno-
Bble NTO3HIIMH B MHDE.

HsBectHo, uTo Jyuiine o6pasupl 3apyOeKHBIX TpPaH3U-
CTOPHBIX PajHONPHEMHUKOB HMEIOT 3HAUHTENbHO MEHbIINH
rapaHTHiiHbB cpok. Tar, HanmpuMmep, LOPOrof TPaH3UCTOP-
Heii npuemMHuK «Catennnt-6001» ¢upmbr «I'pynmurs, Bbl-
NycKaBIIMiCH [0 mnocjefnHero BpemeHd B PeneparuBHOH
Pecny6muke Tepmannu, moasexan rapaHTHHHOMY PEMOHTY
JIUIIb B TEUYEHHe TPEX MeCslleB CO OHH NPOoAaXH, W TO Aa-
JIeKO He TPY BceX NOJIOMKAX.

Puxckue npuemuukn B3®-201, BI®-202, B3®-204,
B9®-206 moryr Gesotkasuo paborath B Teuenue 27 900 ua-
coB —B 11 pa3 pgoJbiie, ueM YCTAHOBJEHO HOpPMaMH Ha-
JIEXCHOCTH.

Moxer GbITb, CTOJIb BBICOKAsi HALEKHOCTb HOCTHIHYTA
3a CyeT TOTO, YTO KOHCTPYKIMsS APHEMHHKOB He obecmeui-
BA€T BLICOKOTO KauecTBa TMpHeMa U BOCHPON3BeNEHHS?
OrHionb. PHXCKHE NPHEMHUKH YIOCTOEHbl T[OCYAApCTBEH-
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HOoro 3Haka KauecTBa H, IO €JHHOAYIIHOMY MHEHHIO Clie-
UHAJIHNCTOB, IPEBOCXOASIT Jydllxe 3apybexHble NPHEMHHKH
TOTO Xe KJjacca.

Haunnatorcsi paGoThl 1O BHIMYCKY TAaKHX HaJeXKHBIX an-
MapaToB, KOHEYHO, ellle B KOHCTPYKTOPCKHX Gropo. ITO Tam
n03abOTHIHCL O TOM, YTOGBl CXemMa NpHeMHHKa Oblia mpe-
IeJbHO MpOoCTa, He cojepxkana Obl JHIIHHX H HEHaJZeXHBIX
3JIeMEHTOB., DTO KOHCTPYKTOpPH NMO3a0O0THJHCL O IMPOCTOTE,
TeXHOJIOTHYHOCTH H3TOTOBJIEHHS BCeX JeTased OyaylLiero
npuemunka, Ilpu npoexTHpoBaHuH OB 3aJ0XKeH TaKke
(yHIaMeHT [/ SKOHOMHH CPEACTB, IJIsi CHHKeHHs ceGe-
CTOMMOCTH HNPOAYKIIMA H TPYLOEMKOCTH €e H3rOTOBJIeHH,
IJ1s1 HOBBIIEHHST HAJeXHOCTH.

Pedopmbl, HanpaB/eHHble Ha CO3L4aHHe BBICOKOHAAEX-
HBIX pPafHOIPHEMHHMKOB, HEH30eXHO [AOJKHB OBIIH KOC-
HYTbCSI M OPTaHU3aLUOHHBIX CTOPOH IPOM3BOJACTBA. DblIH
YKPyIHEeHb HPOH3BOJCTBEHHBIE yUaCTKH, OObe[HHEHBI LEXH,
006pa3oBaHO e[yHOE PYKOBOACTBO. Bce mpousBoACTBO GBLIO
YeTKO NPOAYMAaHO, MOJUMHEHO €IMHOMY pHTMy. Bhiia or-
pafoTaHa B3aMMOCBsI3b BCeX 3BeHbeB M Onepanuil, obecmne-
YeHa BO3MOXKHOCTb YIIPaBJeHHS H KOPPEKTHPOBKH MPOHU3-
BOJCTBEHHOTO TIpomecca ¢ onHoro mnyabra. C/aKeHHOCTb
neficTBUH COOPOUHBIX ¥ 3aTOTOBHUTENbHBIX YU4aCTKOB, YeTKHH
JKeCTKHH PHTM IPOH3BOLCTBA M IIOCTOSHHBI KOHTDPOJIb He
[O3BOJSAIOT «AONYCTHTb CJAAOUHKYY.

He 3a6biin BoGOBIL MeXaHH3alMI0 ¥ aBTOMAaTH3alMIO
onepanufi. C60pouHEe aBTOMATLI, HCIIO/Nb30BaHHBIE HA 3a-
BOJie, 3aMeHSIOT TPYA HeCATKOB JiofeH. Jis1 BHISIBJEHHS B
NpHEeMHHUKE CKPBITBIX TPOM3BOACTBEHHBLIX NE(EKTOB HCIOJ/b-
3yeTcs] METOJ YCKOPEHHBIX HCHBITaHHH. DKCIJyaTalus NpH-
eMHHKa B Teuenue 150 uacoB «IpoKpyuuBaeTcs» B 3 MHUHY-
Tol! TakuM o06pasoM BBIABJAAIOTCA BCe <«NMPHPaGOTOUHBIE»
OTKa3Hl.

Bosbuiyio posb B HOBOH cHcTeMe 3aHHMAIOT H3yueHHE
3KCIVIyaTallHOHHBIX XapaKTepHCTHK paguoflpHeMHHKA, €ro
«IOBeJleHHs» B IPOLlecce MOJb30BAHHUS.

[Tpuemunku BI® sxcmoprupyorcs B 40 crpan, B ToM
yncae B Aursuio, Ha Ky6y, B Hpan, B crpansr Adpuxu.
Mun1voH NPHEMHHKOB €3KEroJHO BHIIYCKAeTCs 3aBOJOM
B3®. Oru annaparthl nomagamT B pasHble PYKH, B pasHble
KJINMaTHuecKHe yciaosusa. IlosToMy KpaitHe BaxHO 3HATh
MHeHHe noTpebuTesell, UMeTb HHPOpPMaNHIO 0 HauGosee ya-
cTHIX JedekTax u orkasax. [locrymaromas cratuctuyeckas
HH(pOpMaLuUsl MNojJBepraerca TINATEJbHOMY HHKEHEPHOMY
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aHaJu3y W KJaJeTcss B OCHOBY pafouell mporpammbl IO
JaJibHeHIleMy COBEPIUIEHCTBOBAHHIO PaJHONPHeMHHKOB.

Becb 3TOoT KoMmmjekc MepoHpuUSATHR H NPHUBOIUT K BHI-
IOyCKy BBICOKOKAUeCTBEHHBbIX, HEeJOPOrHX, 3KOHOMHUYHHIX,
penTabesbHBIX B IPOH3BOACTBE, B BHICHIe[l CTeleHH HalexX-
HBIX TPAH3HCTOPHBIX DPaJHONPHEMHHUKOB.

Cucrema BBICOKOIIPOH3BOIHUTENBIIOTO MAaCCOBOTO MPOH3-
BOJCTBA, co3naHHasi Ha BO®e, mosBosusaa 3a [Ba C NOJO-
BHHOHM TOJa HOBLICHTb HPOM3BOAMTENbHOCTb TPyZa Ha 3a-
BOJle Ha 35 NpPOLEHTOB, YBEJHUYHTb BBINYCK paXHONpHEMHH-
KOB Ha 24 npoueHTa, CHU3HTb Ce0ECTOMMOCTb MNpPOAYKIHH
Ha 2] npoueHT, COKpaTHTh WITAaThl npeanpustus Ha 10 mpo-
nenToB. OZHOBPEeMEHHO YJYUIIHJIHCh OBITOBbIE YCJIOBHS H
BO3pocsa 3apaboTHas miaara pabouux.

Ha 3aBoge pacckasbiBator Tako#l cayuaii. Ogus u3 Bja-
JenbueB panunonpueMHnka B3P cayua#iHO ypoHMJ ero B
Anrapy. Ileno Gbu1o OCeHblO, W BJafesell MbICJIEHHO IpO-
CTHJICA cO CBOMM mpuoOperenneM. OnHako BecHOl eMy yna-
JIOCb HOJHSITH MPHEMHHK CO NMHa pekd. Bor BO® BhicyieH,
3aMeHeH pa30yXIui B BOJe DMHAMHK, NMOCTABJEHHl CBeXHE
6aTapen — W NpHEMHHUK 3apaborajs Kak HH B 4eM He Obl-
BaJo!

Henasuo B myseil 3aBoja MOCTYNHJ HEOOBIYHBIH IKCIIO-
HaT — paauonprneMHuk BD®-206. Ilpucnanun ero u3 bou-
rapud: OPHEMHHK CONPOBOXKAAJ H3BeCTHbIX OOJNrapCKHX
nyTellleCTBEHHUKOB cynpyroB IlamasoBeix BO BpeMs HX IHO-
caenHero nyremectsusl. [Iponseis ¢ HUM 14 000 kumomert-
poB no Tuxomy oxeany, Ilanasosel He HabJopanu y HpH-
€MHHKa HH OJHOro OTKasa. [lyTellleCTBEHHHKH OTMETHJIH,
YTO M3 BCeli pajgHoanmaparypbl, HMeBlleiica Ha SXTe, TOJb-
ko BO®-206 u paboran Ge30TKasHO.

OTH TpuHMepH upe3BbIUAHHO HAMJIAAHO MOKa3bIBAIOT
CBfI3b HAaJeXHOCTH YCTPOHCTBA C KAaueCTBOM ero M3roToB-
JeHus. Mbl BuguM, TakuM o06pasoM, UYTO HaJEeXKHOCTb —
OJHa U3 BaxKHEHMIMX XapaKTepPHCTHK KauecTBa.

TpeGoBaHus K TOYHOCTH COBPEMEHHHLIX MallluH, 060py-
JIOBaHMs, CTAHKOB HempepbiBHO pactyT. Korga IlonsyHoB
Ienasj CBOIO MEPBYI0 TMApOBYIO MAalIHHY, H3MEpHTeJbHBIM
HHCTPYMEHTOM JJIST HEro CJYXKHJI eKaTepPHHHHCKHH NATak
TOJIIHHON 6 MUJAIMMEeTPOB. A cOBpeMeHHBle CTaHKH MO3BO-
JSI0T 00pabaThBaTh JETAId C TOYHOCTBIO 5 THICAYHBIX JO-
Jgeft MuanuMerpa. MHxXeHepHl CTaBAT BONPOC H O JdajibHei-
[IeM HOBBILUEHHH TOUHOCTH. Hampumep, mpu H3TOTOBJIEHHH
JH3eJbHOTO JBHraTe/]sl HeJaloT OTBEPCTHS, 4epe3 KOTOphie
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BIPBICKHBaeTCsd TOmHBO. Eciu 3TH OTBepcTHA JHenaTh C
TOUHOCTbIO OO OJHOH [ecsaiTOH MHKpOHa, TO MOTOpecypc
LBUTATe/Is YBeJIHUHUTCA B 2—3 pasa.

Ho TouHOCTb M3roTOBJIEHHS — 3TO ellle He Bce. BaxkHo
U TO, YToObl 3Ta TOYHOCTH COXpaHsJacb BCe BpeMs, MOKa
CTaHOK paforaer. A 3mech y Hac, K COXKa/eHHIO, ellle eCTh
Henopabotku. LEcan npuH  sKcouyaTauud HPeIU3HOHHBIX
CTaHKOB IBelnapckoil ¢upmbl «TopHac» 3a 1gBa roxa Te-
psJOCh 2 MHMKDOHAa TOYHOCTH, TO y AHAJOTMYHBIX HalIHX
CTaHKOB TOYHOCTb y¥Ke uepe3 roj cHuxanacb Basoe. Cme-
LUHMaNUCThl 10 KAaueCTBY BBISBHJIM IPHUMHBI 3TOr0 M paspa-
60oTan Ty KOMIJIEKC MepONpPHSTHH HO IOBBIILEHHIO TOYHOCTH
COBETCKHX CTaHKOB.

Hama npoMbinieHHOCTh TBEpAO BCTa/la Ha NYTh H3TO-
TOBJICHHS] H3[leJHH CaMOTr0O BHICOKOTO KauecCTBa.

B Oruernom noknage XXV cbe3ny KIICC Tenepansb-
uoiit cekperapp LUK KITCC JI. M. BpexkHeB ykasbiBaj, uTO
«...Ha TIOBBbILIeHHe KayecTBAa NPOJLYKUMH NOJKHBI OLITb Ha-
LeJleHbl BeCh MEXaHH3M IJIAHHPOBAHMSA M YNPaBJeHHS, BCS
CHCTEMa MAaTepHuaibHOTO M MOPaJbLHOrO MOOLLPEHHs, YCH-
JIUSl MHXKEHEPOB M KOHCTPYKTOPOB, MacTepCcTBO pabouuxs.

HykHo uMeTh B BHIY, UTO Pa3BHTHE HAYKH M TeXHHKH
eiie Oosee ycsoxkHsieT mpoOseMy kKadecra. IIpexpe Bcero
3TO CBSI3aHO € pocToM o6GbeMa mpou3BoicTBa. B 1950 roay
B Halle#l cTpaHe 6GbLIO M3roTOBJeHO Bcero 300 TeseBH30DPOB
n 1200 xosogmabHuKOE. EcTtecTBeHHO, yTo celiuac, Korpia
3TU H3JEJHs BHIYCKAIOTCS MHJIJHOHAMH, TPeOOBAaHUA K HX
KaueCTBY HEeHM3MePHMO BBIDOCIH.

[Inpoko pasBuJIHCh CHELHaJH3alHs H KOONEpHPOBaHHE
npousBoAcTBa. KaHynu B npouwoe BpeMeHa, Korna Haje-
JHe OT Hauaja O KOHIA JeJdaJoch Ha OAHOM 3aBoje. Te-
nepb KOJHYECTBO NPENNPHATHIH-KCMEXKHHKOB® HA KPYMHBIX
3aBORaX HCYHC/sieTcss COTHsAMH. Urto6pl aBTomMoOuab «Ku-
IyJH» OTBeyas] BCEM COBDEMEHHBHIM TpeOOBaHHSM, MeTal-
JYPru JOJI)KHBl H3TCTOBHTb KaudeCTBEHHbIE CTaJd, XHMH-
KH — XOpOIlWe MaTepuassl JJsd UIHH, 3JeKTPOTeXHHKH —
BbICOKOHAJEXKHOE 3JIEKTPOOGOPYAOBAHHE.

[Toatomy pewrats npo6aeMy KauecTBa TpaaHIHOHHBIMHU
MeTOJaMH, CHJIAMH OTHEJNbHBIX PAGOTHHKOB CETOJHS MpaK-
THYECKM HEBO3MOXKHO. 3JIeChb MOMONKET TOJbKO KOMIJIEKC-
Hbfl, cucTemHblii moxxoxn. Ha Gase Takoro nomxoma nepe-
IOBble mpennpusaTtus JIbBoBa pazpaboTanu M OCYLULECTBHJIH
KOMILIEKCHYIO CHCTEMY YNPaBJeHHS KAYeCTBOM MPOAYKIIHH
Ha G6asecrangaprusanuu. OHa oOXBaTbiBaeT BCe CTajuu
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CO3[aHUSl M KHU3HH H3JeJHf — ero IPOeKTHPOBaHHe, H3TO-
TOBJIEHHe M 3KCILIyaTaluio, BCe CaAYKObl yHpaBJieHHus Ipo-
MBILIEHHOCTBIO.

[Tpumenenne Taxofl CHCTEMBl YNpaBJeHHS KauyeCTBOM
NO3BOJIHJIO JIbBOBCKOMY NPOH3BOJACTBEHHOMY OObeAMHEHHMIO
uM. 50-metus OKTAGPS BIBOE MOBBLICHTb HAaJeKHOCTb BhI-
NyCKaeMbiX H3IeJni.

Muunnuatusa JbBoBsiH Gella Bbicoko oneHena LIK KIICC,
KOTODbLI/I PEeKOMEeH[0BaJ 3TOT ONBIT NPHMEHATb MOBCeMeCT-
Ho. Tenepb cBbiie 80 NPOLEHTOB MHPEANPHUSITHH CTPaHH
BHEJPAOT KOMIIJICGKCHYIO CHCTEMY TOBBLIIIEHHS KayecCTBa.
Paspa6oranbl W 0f06peHBl OCHOBHble NpPHHIMMB eLHHOH
CHCTEMBbl TOCYZapCTBEHHOrO YIpaBJeHHs KauyeCTBOM Npo-
LYKLHH.

Yyte Gosbme 10 jer B Halleil cTpaHe AefCTBYeT CHCTe-
Ma aTTecTalUd KauecTBa HPOAYKUMH. 22 ampeas 1967 rona
IePBLIH TOCymapcTBeHHbIH 3HAK KauecTBa OBLT NPHCBOEH
3JIEKTPOJBHIATEJIO, BBIIycKaeMOMy MOCKOBCKHM 3J1eKTPO-
MeXaHHUeCKHM 3aBojOM uMeHH Buamummpa Hiabnuya. A ce-
ropust cseiie 75 000 m3menuii MapKuPYyIOTCS MOYETHLIM Iifl-
THYTOJIbHHKOM. DTO 3HAUHT, YTO OHY HU B YeM He ycCTyma-
I0T JY4lIHM MHPOBHIM 06pasuam.

Hemamno coBeTcKux wu3Hennil HOMb3YeTCS CIPOCOM 32
py6exom. Amepuranckuit xypuana «lOnaiiten crefitc HbloC
SHJ YOpJZ pHIOPT» NHIIeT: «PyCcCKHe TPaKTOPH NamyT
3eMJII0 Ha aMePUKAaHCKHX H KaHaJcKuX (epMmax, IBeTHLIe
TeJIeBU30DHl, BblycKaeMble B MocKBe, NOsIBUINChL BO (pan-
OY3CKUX AOMax, COBETCKHE BepTOJeTbl KpPyKaT Hajd aHIJIui-
ckuMu OypoBbimMu miaatpopmamu B CeBepHOM Mope. ITO
OTHIOAb He (paHTA3Usi KPEMJEBCKHX MPONAraHAMCTOB, a Bee
6oslee peasbHas KapTHHA, CKJAaibiBamwllascsad B cpepe MH-
POBOI TOPTOBJIUY.

HapexkHbid aBToMo6unb Ha GesonacHoi popore

C 80-x romoB mpouwtoro crojetus, Korga JHafimnep i
Benn ycraHoBusiu Jerkue GeH3MHOBBHIE ABHMraTeJH Ha BeJso-
CHIeJ M TPEXKOJECHYIO0 KOJSCKY, Hauajoch nmobelHoe LiecT-
BHe aBTOMOOWJSI mo goporaM Bcero Mupa. Ouenb ymo6Has
Belllb — aBToMoOuib. Ho... ecnu samath cebe Bompoc, rie
YeJIOBEK UYBCTByeT celGsi CHOKOHHel — moj GeTOHHBIM Iepe-
KpPBITHEM COBPEMEHHOI0 3JaHUSI M/JHM B KOMXKAaHBIX Kpecsax
IOBIKYILErocs aBTOMOGH/IST,— TO, BUIMMO, OTBET OyZeT Ol-
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HO3HAUHBLIM... DyKBa/bHO KaXkIblli AeHb NPHHOCHT HOBBIE
coobueHnsl 06 aBTOMOGHJBHEIX KaTacTpodax.

«[Tapuxk. B pesysnbrate aBTOMOGHJIBHBIX KartacTpod Ha
aBrocrpanax Ppanunu 3a mocjenHHe AHH MHHYyBIUeH Hefe-
au 119 yenosek moruGau u 3674 yenoBexka MOJNYUHJH paHe-
Hust. Ilo cpaBHeHHIO C MPeIBIAYIIMM TOJOM KOJHYECTBO MO-
DOXKHBIX NIPOHCLIECTBHH M UeJOBEYECKHX MKepPTB BO3POC/HO»
(15 ampens 1971 roxa).

«Bbproccens. Kpynnag karacrpoda, koropas npousoluia
Ha aBTOMAarucTpau Mexjay [eHTOM # AHTBEpHeHOM B pe-
3yJbTaTe B3pbIBa Tra30B03a, MOBJAeKNa 3a Cco0OH CMepTh
TPEX UeJIOBEK M TsXKeJble yBeubs IIECTH JPYTHX BOLHTeNeH
M TacCa)KupoB. YOBITKM, IPHUMHEHHBlE aBTOKaTacTpodoii,
COCTaBASAIOT Gojee 1 MuanuoHa Oenbrufickux (paHKOB»
(25 anpens 1971 roma).

«Bonn. B nHM macxasbHBIX NPasfiHUKOB B pPe3yJbTare
aBTOMOOHJIbHBIX aBapuii u Karactpod Ha poporax ®PT rno-
rubau mecartku Jgioged. Toabko B omno#t 3emse CeBepHbI
Peiin — Becrdannst B TeueHWe ueThipex HIHeH moOru6/u
18 uesioBek u GblaM paHeHB 996.

Ha moporax mpyro#i 3emsau — Bbasapuu B 3TH AHH HMe-
Jo Mecto moytu 1000 HecuacTHHX cayuyaeB. Ilpu atom
19 uenoBer morubaus (24 ampens 1973 rona).

«KeneBa. B pesysbrate NPOHCXOAAIIMX B CTPaHAX
EBpomnsl uepe3 kaxnabie 30 CEKyHA AOPOMKHBIX NPOHCIIECT-
BUH KaxJple 5 MUHYT noruGaet | uesoBexk u emle 20 noy-
4aloT paHeHus, coobuiaer EBponefickas 3»KOHOMHYeCKast
Komuccusi OOHs» (16 mapra 1973 r.).

B Bospacre 3 Tbicsiu JieT mOrubJo OJUBKOBOE JEPEBO,
nonx kotopeiM dunccod Ilnaron nekorza GecemoBan Co CBO-
uMH yuenukamu. Kak coofmaer rpeueckoe TteserpadHoe
areHTCTBO, JIETEHLAPHOe JEPEBO CTAJO KepTBOH aBTOKaTa-
crpodnl. HesapaunuBeiit aBTroMoGHANCT Bpes3asics B CTBOJ:
OH OblJ BHIPBAH C KODHEM H Pa30opBaH Ha UYeThipe 4YacCTH.
O6 aBTOMOGHI/IE ¥ FOBOPUTb HEUETO.

K coxaneHuio, aBapuyu 0KasajHCh Hepas3/yuHbIMH CIyT-
HHKaMu aBTOoMOOuJs. Yxe B 1896 rony mpomsouwia mep-
Basi aBTOMOGU/IbHAs aBapys B AHIVIMH: Ha KPYTOM CIYCKe
y aBTOMOGHJS JIOMHYJA 0001 KOJeca, accakup W BOAUTENb
OTru6.1H.

ITonynsipubii B Havafje Halllero BeKa NucateJb AHTOH
Cxkuranen B rasere «Komnefika» nucan: «Penkuii geun mpo-
xoauT 6Ge3 Toro, utobB aBTOMOOHMAW He pasfgaBWId Ha-
CMepTb IBYX-Tpex uesoBeK. Apmus modepos mpeicrasis-
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eTcsi MHe KaKoi-To opmoft Gesblx OuKapel, KOTopble IO
IPOH3BOJIY Ka3HAT U MUJYIOTY.

Boiiu BBefmeHbl CypoBble HaKasaHHS 3a HPeCTyIIeHUS
Ha noporax. A HeKGTOpble LlapCKHe YHHOBHHKH NPOCTO pe-
wann «He mymartb». Korga ekaTepHHOYPICKHE IPHCAMKHBIMN
nosepeHHbI Jloromkun Bbimucas cefe M3-3a IpPaHHLBI aB-
TOMOOH/IbL X TOSIBWJICS HA HeM Ha yJullax ropozaa, ypaJb-
cKuif BOeHHBIH ryGepHaTop cpasy pelusa mnpoSiaemy 6es-
OMaCHOCTH ABHXKeHHS. B cBoeM NpellHCAHHU yPajbCKOMY
nonunMeiicrepy Ne 11063 or 3 oxrsa6pa 1901 roga on npu-
Ka3as: «ABTOMOGH/L 3alepXkaTb H OTOGpAaTh, a €3ASIIETO
Ha HeM NpHBJeYb K 3aKOHHOH OTBETCTBEHHOCTHY».

KoHeuHo, «He mymiaTh» He MOJYYHIOCh. ABTOMOGH/bL
3aBOeBaJl JOPOTU BCEro MUpa.

Ho nensGexusl sin aBapuu? Bcerma ju 6yfeT TAHYTbCA
3a aBTOMOGHJIEM AJHHHBIA M MPAuYHbIl CIHCOK XKepTB?

Ckopee Bcero moJHas JUKBHIAIMS 3TOTO CIIHCKA He CO-
croutcs. M mpexne Bcero nOTOMYy, 4TO aBTOMOOHJBHAsA
aBapud eCTb pe3yJbTaT, €CJAH MOXKHO TaK BbIPA3UTHCA,
«TPOMHON HeHaJeXHOCTH»: 4esJIOBeK -+ aBTOMOOHJDb -}- opra-
HM3anHs Ge3omacHOro ABHXKeHHA. B Hayky o HaJeXKHOCTH
IOJIKHBI, TAKHM 06pasoM, BJAHTbCS M NPoOGJeMBbl NCHXOJO-
THH, Tpo6JseMbl 6€30MacCHOCTH, BOIPOCH OpraHU3alMd JBiI-
JKEeHHS H CTPOUTEJIbCTBA.

Mbl HauHHAaeM MOCTeNeHHO OCO3HaBaTb, YTO TOHSATHE
«HAyKa O HaJeKHOCTH» IIHpe NOHATHS «TeOpus HaAeXHo-
ctey. Hayka o HajmeXHOCTH BKJOYaeT B cebs 3JeMEeHTH
(yHIaMeHTaJbHBIX KW TNPUKIANHBIX HAyK, MHOXKeCTBO Ha-
npaBJeHuil uccienoBanust u pa3sutus. Cefiyac Mbl YBHIUM,
KaK BOJIbETCS B MOILHOE PYCJIO 3TOH «CyNepHayKu» psf,
Kasasoch 6bl, HeOOJbIINX IIPHTOKOB.

..K coxanennio mns Hac ¢ BaMH, YJHIB B ropofax u
JOPOTH MeXAy HaceJeHHBIMH INYHKTaMH B OCHOBHOM CTPOH-
JIICh TOTZA, Korjga aBroMobuseil He Oblio ¥ B noMuHe. Oco-
OeHHO 3TO OTHOCHUTCA K CTapbiM TOpOjAaM, TAe CeTb YJHIL
CKJIafpIBaJach C yueToM yH0OCTBA NepelBHXKeHHS Nellexo-
JI0B, BCAaJHHKOB M CPaBHHTEJbHO HeOOJBIINX 3KUNIaxkKer.
CoBpeMeHHOMY KpPYIHOMY ¥ CKOPOCTHOMY aBTOMOGHJIIO
TPYAHO PAa3BePHYTbCA U B NPSIMOM, H B NMEPEHOCHOM CMBI-
cle B CeTH INePeKPeCTKOB, YJOYeK H TEepeyslouYKoB. ¥iKe
ceffuac cpeiHsAs CKOpocTb aBroMoOmisi B Ilapmke crasa
MeHbllle CKOpOCTH nellexopa. [lo moBojy HM3BHJHCTBIX aHT-
auiickux popor mnucartenb I'. K. UecrepToH ckasana: «Ka-
YAIOMKUACT U3 CTOPOHBI B CTOPOHY AHIMVIMHCKHH IbsHHIIA
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NOCTPOMJI KpHBble aHIJIHiicKHe HOpOru..» Kpusble u yskue
JIOPOTH OCTaJIMChb HaM B HAac/AeACTBO OT NPOILIOro, ¥ Ipo-
THBOpPeYHE MEXAY COBPeMeHHBIM TPaHCIOPTOM W 3THM ap-
XaH3MOM NPHUBOAUT K OOJBIIOMY YHCJIY aBTOMOOHJIbHBIX
aBapuil.

W y Hac B cTpaHe, U 32 pyGeXoM MOTOKH TEIIEXOAOB H
aBTOMOOHJIell B ropojax CTapalTcsi pasjenuTb. IloxseM-
Hble Mepexo/ibl, KOTOPHIX C KaxXKJBIM TOJOM CTAaHOBHTCS BCe
Gosiblile, Pe3KO CHH3WJIHM YHCJIO Hae3NOB aBTOMOOHJell Ha
neiexonoB. A B HOBBIX paitoHax Mocksel, Takux, kak Ce-
BepHoe YepraHOBO, MOTOKHM MAIIMH BOOGILE YHAYT IOL 3eM-
JI10, OCTaBHB JJISl NEIIeXONOB NMOBEPXHOCTH YJHI M IVIOLIA-
Iietl.

Bo BceM MHpe pa3BepHY/IOCh KOJIOCCAJbHOE HOPOKHOE
crpoutesnbecTBo. Crapele MOPOTH 3aMeHSIIOTCS ILIHPOKHMH,
COBpEMEHHBIMH MarucTpaisiMH Oe3 mepeceueHHH U mepe-
KPEeCTKOB.

Ho u Ha caMolf poBHO! ¥ LIKPOKOH HOpOre MOKET Mpo-
M30ATH cTONKHOBeHHe. CTOJIKHOBEHHe ABYX MAIIHH B HOp-
BEXKCKOM ropofie Bpsapkéi, pacmosioxkeHHOM Ha KPOXOTHOM
OCTPOBKE B apxumeJsare BecreposeH, crajo TeMO#l MHOro-
IHEBHBIX PasroBopoB M OeCKOHeUHHIX nepecynoB. Heno B
TOM, YTO €IMHCTBEHHbIII Ha OCTPOBe JIErKOBOH aBTOMOOHJb
N eIUHCTBEHHBII PY30BHK CTOJKHYJHCb HAa €IHHCTBEHHOH
yJauue ropojal

ABTOMOGUJIL — HE MapoOBO3, K pesbcaM OH He NPHBS3aH,
U OJHO HeBepHOe NBHIKEHHE PYKH BOJLHUTENS MOXKET BHIOPO-
CHTb €r0 HaBCTPeuy NMOTOKY aBTOMOOHJIEH.

U Bort yxke Ha Boarorpaznckom mpocnekre MOCKBBH U BO
MHOTMX MeCTaxX HPOXOIST HCIBITAHHS TPOBOJIOYHBIE CETH,
pasgessiomiue MOTOKH MalluH. Ec/ii aBTOMOGH/b CBEpHET C
NyTH, CeTKa He IIPONYCTHT €ro Ha JAPYIYI0 CTOPOHY Llocce
N OTBPAaTHT TakKHM o6Gpa3oM J06oBOe cToJKHOBeHHe. Ho
naxe 6e3 TaKUX UPe3BBIYAHHBIX INPOUCIIECTBUH pasjelH-
Te/lbHasT CeTKa NPHHOCHT MHOTO IOJb3bl — OHA PacCeHBaeT
cBeT OT (hap BCTPeUHBIX ABTOMOGHJIEH M mpefOXpaHseT BO-
HLUTeNs1 OT OCJIENJIEHHU .

HaunGosee wacTble HpHUMHBI aBTOMOGUJIbHBIX aBapuilt —
CTOJIKHOBEHHE aBTOMOOHJSA C [NEPeBOM, ONOPOH MocTa, ma-
neHue ¢ Hacoinu B KioBer. B CIIA, nanpumep, B 1970 rony
No 3THM INpHUHHAM morubsao Gosdee 20 ThICAY YENOBEK.
B cBsi3u ¢ atMM Ha HauboJlee OMACHBIX yyacTKax AOPOT CTa-
BAT TaK HasblBaeMble «0apbepbl Oe3omacHOCTH». ¥ Cyllle-
CTByIOLINX 6apbepoB €CTb Cepbe3Hble HeLOCTaTKH. Tak,
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HalpHMep, CTOJKHOBEHHE C M&CCUBHBIM OeTOHHBHIM Oapbe-
pPOM MOXeT AOoporo OBOHTHCh M BOJAUTENIO, H MallHHE.
Yupyruit 6apeep B BHIe TPOCOBOTO OTpaxKJeHHSI OTOPOCHT
aBTOMOOH/Ib Ha NPOE3KYI 4acTb, e Ha HEro MOXKeT Ha-
exaTrb JApyras MallKHa.

AmepuxaHCKHe HHKeHepbl Hauaan pa3paborTky Gapbe-
poB 6e30MacHOCTH NPHHUMIHANBHO HOBOTO THIIA — 3Hepro-
norjomwamomux. OguH u3 Takux 06apbepoB COCTOHT W3
CTQMbHBIX HYyCTOTeabIX UUAHHAPOB. Ilpu croskHoBeHHmH ¢
HuM moa yraom 20 rpagycoB Ha ckopocTH 60 KuiomeTrpos
B yac JIErKOBOH aBTOMOGHJIb NOJIyuaeT JHIUb He3HAYHTeJb-
Hble MOBpe:AeHHs. (CKOHCTPYHpPOBaHBl Takike Oapbepsl B
BHJEe NJACTHKOBBIX UMJIHHAPOB, 3anosHeHHbIX Bomol. Cei-
yac B CHIA Bexyrcsi paGoThl MO HCHIBITAHHIO SHEPrONOTJIO-
AKX 6apbepoB M3 MEHOINACTA, CTAPbIX aBTOMOOHJb-
HBIX LIMH K GaJIJIOHOB C NMECKOM.

Korpa B 1896 rony usBecTHbiéi (paHiysckKuil (GH3HK U
aneKTpoTeXHUK Mapcenb [enpe, mpHCYTCTBYs Ha TOpIKe-
CTBEHHOM 3aKPBITHH aBTOMOGHJBbHOH BblcTaBKHM B Ilapuike,
OPeNJIOKHUI TOCT 3a Oyaymuit aBTOMOOHJb, KOTOPBIH [O-
CTUTHET CKopocTH 60 KHJIOMETPOB B Hac, OJHH M3 H3BeCT-
HHX KOHCTPYKTOPOB aBTOMOOHJIENl HEeJOBOJIbHO OTO3BaJCA:
«Hy nouemy Bcerga HaxXomuTCs TOT, KTO CBOMMH TJIyTBIMH
IpefCKa3aHUAMH HCIOPTHT BCE TOPKEeCTBO!»

A cefivac u 200 KuJIOMETPOB B yac — He Ipefes JAJs
06bIYHOTO cepHitHOro aBToMOGHJSA. Dosbmias ckopocTh as-
TOMOOH/IS — yacTast npuuMHa asapuii. Hauwmomaspueii co-
BeT GE€30MacHOCTH Ha AOPOTax — OpPraHu3almsi, yrnpasJsiio-
mas nopoxHeIM ABuxKeHneM B CIHA,— onyGaukoBaa uud-
pbl, paccuuTaHHble Ha OCHOBAHHHM CTATHCTHKH IOPOXKHBIX
aBapuil W roBopsillHe O TOM, Kakas CKODOCTb [BHIKEHHS
Ge3onacHa.

Ecnn cxopocte aBromMoGuisi mpesbimaer 115 kusiomer-
POB B Yac, IIAHCH BOAUTENsT BBRKHTb NpPH CTOJKHOBEHUH
IpakTH4eCcKH paBHbl Hywao. Ilpu ckopoctu 100—115 kumo-
METPOB B yaC OHH COCTaBJSAIOT OKOJO 87 MpPOUEHTOB, (1PH
80—100 xmiaoMeTpax B uac — okoso 97 mpouenTtos. [lpn
ckopoctd 65—80 KHIOMETPOB B wac IUAHCHI OTAENaThCs
UCIYrOM HJIM JIETKHMHU [apalHHaMHM BO3pacTaloT IICUTH M0
98 mpouenros, a mpum 50—65 kuiOMerpax B uac — J0
99 npouenrtos. DTO U e€CTh ONTHUMAJbLHASI CKOPOCTb [BHIKE-
nusa. IlosTomMy BO Bcex cTpaHax BBOAMTCS OTPAaHHYeHHE
CKOPOCTH, KOTOpPOE y¥Ke NPHHOCHT cBoM maojbl. Hampumep,
Ha poporax flmouuu B 1978 ropy noru6/0 oxowao 9 Thicsay
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yeJoBeK. DTO TOUTH BABOe Membllle, ueM B 1970 roxy. O6b-
SICHIETCA 3TO TeM, YTO SIOHCKAfd NOJHLIWA BBeJa B CTPaHE
noBble, 6OJlee KeCTKHe NMpaBH/a yJauuHOro ABHKeHus. Cko-
pocTb MalllMH B ropojax orpanudena 40 xKuioMeTrpamu B
yac, VerseHbl HaKasaHus 3a BOXKJEIHE B HeTPE3BOM BHIE.

MHorre aBTONOPOXKHBIE NPOUCLIECTBHS CBSI3aHBI C pes-
KHM IlepenajoM OCBEUIEHHOCTH NPH BEBe3[de aBTOMOOHJS B
TyHHesb. Bpewmsi, HeoGxonuMoe [ijisi TOTO, YTOGH HAlLM TJa-
3a TNPUBHIKIU K YCJIOBHSIM MOHHXKEHHOH BHIUMOCTH, COCTAB-
JsieT oT 2 1o 4 CekyHH, Ha TMPOTSKEHHH KOTOPBIX Hodep
BeleT MallMHy Kak 6bl C 3aBs3aHHBIMH TJazamu. [Tojoxe-
Hue ycyryOJsieTcs, ecau CHAPYXH SIDKOe COJIHIE — JaxKe
caMble MOIIHBIE TPOXKEKTOpa He CMOTYT €r0 «ypaBHOBe-
CHTbY.

UYenoseueckuil ra3 ycrpoeH HanomoGue ¢HoToKaMephl:
TaM MHTEHCHBHOCTb CBETOBOTO NyYyKa, Momapgaiollero Ha ¢o-
TONJIEHKY, peryJaupyercsa auacdparmoil, 3mech TOLOOHYIO
poJsib HrpaeT panyxHasg o6oJ0OYKa — CyKasicb WM pacllu-
pssiCh, OHa COOTBETCTBEHHO YMEHBIUAeT HJH YBeJIHUHBaeT
HaxofAluiCcA B LEeHTPe 3pauoK, 3TO «OKOLIKO» 13 MO3ra
BO BHeIUHMH Mup. «BhicTpomeficTBHe» MBI, NPHBCAALIHNX
B JIBHXKeHHE 3Ty XKUBYIO «Iuadparmys, 3aBHCHT He OT BO-
JIH YejIOBEKa, a OT COCTOSIHHSI €r0 BereTaTUBHON HePBHOH
CUCTeMBl. ¥YcTasnocTb MM NPUHATAs padee Aaxke HeGOJb-
uiag [03a ajJKoroJsisi 3HAUUTENbHO CHUXKAIOT Peakiuio U
YBeJIHUHBAIOT PHCK.

UreObl cBeCTH 3TOT PHCK K MHUHHMYMY, HEOGXOIMMO
npexje BCEro yMeHbIIHTb CKOPoCcTb. HyxHO uMeTh B BHLY,
4TO MpexJe yeM Iyasa Modepa NMPHUBBIKHYT K MOJYMPaKy
TOHHeJIsl, aBTOMOOUJIb NpH cKopoety 60 KujioMeTpoB B uac
ycmeer mpoexatbh o 66,5 merpa, mpu 90 rumomerpax B
yac — 1o 99,75 merpa, a mpu 120 kusoMerpax B yac — 10
133 merpoB. Ilepex BBE3IOM B TOHHeAb TI0JE3HO CJerka
OPUILYPUTLCA [JIs1 CMSTYeHHS KOHTpacta W 00eCHedyHTb
Brepeay ce6si cBOOOIHOE MPOCTPAHCTBO HE MEHee CTa MET-
DOB.
M coBcem yxke Heoxupmannas mpobiaema. Ilo momcueram
CTpaxoBhIX Ol0po, Ge3omacHOCTb JABHIKEHHS Ha LOpPOrax
3aBHCHT ellle OT OAHOro (akTopa, KOTOPHI npexje He YUIH-
THIBaJiCSA. DBIJIO mpoaHanu3upoBaHo 16 MUIIMOHOB HeCyacT-
HBIX CJIyuaeB Ha Joporax AMepHKH 3a HOcJefHHe HECKOJb-
Ko Jjier. OKkasasioch, YTO HeXeHaThle U He3aMyxKHHEe BOAMU-
Teqn B 4 pasa vame ObIBAIOT BUHOBHHKAMH aBapuil, uem
’KeHaTble U 3aMyXKHHe.
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DTO — He «rpuMachl CTaTHCTHKH». Boobie posb yeso-
Beyeckoro (axropa B obecmeueHun 6e30MacCHOCTH JIBH¥Ke-
HHSl OYeHb BeJIHKa. [IpHHATO CUMTATb, YTO BOJHUTENbCKAfd
CHOpDOBKa onpefessieTcsl TaAKHMH OCOGEHHOCTSIMH OpraHH3-
Ma, KaK Xopolllee 3peHHe, ObICTPAsT peaKuHs, PA3BUTHIH HH-
ressiekT. Omnako mpu GaumKafimieM pPacCMOTPEHHH OKa3bl-
BAETCd, 4TO MeXKIy 5THMH KaueCTBAMH M 4acCTOTOH AOPOXK-
HBIX MPOMCIIECTBHH HET IOCTOSIHHOH M UEeTKOH CBSI3H.

Tem He MeHee 0GDBEKTHBHBIH IIOKa3aTesb, ONpeIeJsiio-
WA HOABEPIKEHHOCTb YeJOBEKa aBapusM, CYLIeCTByeT —
3TO 3MOLHOHAJbHAST HEYCTOMYHBOCTb. ¥CTAHOBJIEHO, UTO Y
TaKCHCTOB <«IIOUEePK» BOXKJEHHS MAallWHbl TECHO CBf3aH C
MOBEJECHHEM CaMHX BOJAMTEJied B XH3HH: Te H3 HHX, KTO
UMeJl arpecCHBHBIH XapakTep, CCOPHJICH C HaAYaJbCTBOM,
CKaHJA/JHJI B CeMbe, 4aCTO Iomajaj ¥ B aBapuu. A «Ges-
aBapuiiHBle» BONMTENM BO BCeX MKHTEHCKHX CHTYaUHAX
0CTaBa/JICb yPABHOBELIEHHBIMH, CTPOTO KOHTPOJHPOBAJH
CBOH MOCTYIKH.

Ho nake cambiit ypaBHOBelleHHBIH BOLUTEIb MOXKET CO-
37aThb aBapUHHYIO CHTYalHIO, €CIH H3-3a yCTAJOCTH CTaHeT
MeHee BHUMATEJNbHBIM HJIH, UTO ellle XyXKe, HAauHeT KJeBaTb
HocoM. IlosToMy co3maHo yiKe HECKOJNBKO CHTHAJbHBIX CH-
CTeM, KOTOpble He HAIOT BOAUTENIO YCHYTh 3a pyseM. He-
JNaBHO B BeHrpuu nosiBu/CcS HOBBEII IpuGOpP TAKOro THIHA.
OH mochl1aeT BOIMTE/IO CBETOBBle CHCHAJbI uepes Hepas-
HOMepHble NPOMeXYTKH BpeMeHU. Bomnrtenp, HaxKuMas Ha
CHenyajJbHYI0 KHONKY, MOATBEPXKAAET, UTO 3aMeTHJ CHTHAJL.
Ecnn monTtBepkpeHusi He ImocjielyeT, B KaGuHe HIPOH3H-
TeJbHO 3aBOeT cupeHa. Ecyin Ke M 3TOT CHUTHAJ He MOJeH-
CTBYyeT, 3HAUHT, ¢ BOAUTENEM 4TO-TO CJAYYHJIOCh. Torpa mpH-
60p HauMHAaeT NOCBIIATHL Ha JOPOTY BCTPEUHBIM aBTOMOOH-
JAM MHTalollldie CBETOBBEIE CHIHAJB, MNpefynpexnas o0
OMAaCHOCTH.

A wmenuku uz ®PT npemocreperaior: «Kyputb B aBToO-
Mobusie omacuo!» Kak mnoxasalu ONbITHI, KOHIEHTpAaLNs
SIIOBHUTOH OKHCH yriepojia B KaGuHe aBTOMOOHJS NPH pa-
6oraiolleM HABHrateje Moxer pocturath 30—50 wmunu-
rpaMMoOB Ha KyOHueckuii MeTp Bo3ayxa. Eciam B Mallune
emle U KypaAT (a OKuCb yriepoia NpHCYTCTByeT B Tabau-
HOM JBIMe), KOJIHYeCTBO YTapHOTO rasa CTAaHOBHTCA oOmac-
HBIM. OTOT i IpexJe BCero NefCTBYyeT HAa MO3T — ocjab-
JIsileTCs BHHMaHHEe BOJHUTEJNSI, MafaeT CKOPOCTb DeaKIluH.

OT 4ero TONBKO He 3aBUCUT CynbGa aBTOMOGHNS M BO-
nutens! Korma uier noxiap, MexJy lIocce H KOJecaMH aB-
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ToMOOu/IA obGpasdyercs IJIeHKA BOJbI, Pe3KO CHHXKAloILaf
clleriieHde. B 3THX yC/lIOBUAX aBTOMOOHJb MOMKET CTaTb
NpaKTUueCKH Heynpas/aseMeIM. Il ycTpaHeHHsI 3TOro sB-
Jends ¢upma «Jannom» paspaboTana HOKPHILIKH, BHITEC-
HAIOIMe BOLY U3-NOA KoJec. B AHrium mouutd myTeM yco-
BEPIIEHCTBOBAHUS HOPOT — TaM JOPOTH MMeloT rpy6osep-
HHCTYIO CTPYKTYpy noBepxHocTH. Ha GeroHHBIX poporax
TaKas CTPYKTypd AOCTHraercsl CHelMaNbHBIM MeTOLOM 3a-
YHCTKH MOBEPXHOCTH 6eTOHa [0 ero 3aTBep/eHHs, a KOria
O Mepe H3HOCA MHOBEPXHOCTb CIJa)KHBaeTcs, CTPYKTYpY
BO300HOBJAIOT IyTeM HaHECEHHS MONEepeuHbIX GOPO3.

Ouenn MHOrO aBapHil Ha JOpOrax MPOMCXOAHT H3-33
CTOJIKHOBEHHSI C JOPOXKHBIMH 3HaKaMH, KOTOPBIMH CILIOIIb
ycraBieHnbl o6ounHsl wocce. Ho ecan cpenats omopy mo-
POXKHOIO yKasaTesas 3JaCTHYHOH, NPH yaape aBTOMOOUJA
0 Takylo ONnopy OHa u3rubaercs u 06a yyaCTHHKA CTOJKHO-
BEHHS OCTAalOTCSl HEBPEIUMBIMH.

MockBHuH yKe NPHUBBIKAK K 06bsiBaeHuto: «[loesn mer-
po BeleT aBTOMAaIIMHUCT». [IpUMeHSIIOTCH aBTOMALIMHHUCTHI
N Ha XKeJe3HblXx goporax. Moxker 6bITb, CKOPO W BOJHTEJNb
aBToMo0usa Oymer u3b6aBieH OT HEOOXOZHMOCTH <«BEPTETb
6apaHkys».

ABTOMaTaM He CBONCTBEHHBI IMCHXOJIOTHYECKHE <«OTJIH-
BbI» M «IPHJHUBBLI»: BOJHEHHS, OcjabjeHue BHUMAaHUS, pac-
CesTHHOCTb, KOTOPble TAaK XapaKTepHH IJsl uesoBeKka. Bae-
lleHHe aBTOMAaTa-BOLHUTENSl MOIJO OBl Pe3KO YBEJHUUTb 6e3-
OTACHOCTb aBTOMOOHMJIBHOTO JBH:KeHHs. B Auramu yxe
HCOBbITBIBaeTCsl 0Opasell panapa, NpefiHA3HAUEHHOro s
yCTaHOBKH Ha aBToMOOMJsAX. OH [QO/IKeH OnpelensiTh pac-
CTOsIHHE [0 MAyllefl BIepelH MAIIHHB U ee CKopocTb. Pa-
Iap coelnHseTcss ¢ NOPTATHBHOH 3JEKTPOHHOH BbIYHC/H-
TeJIbHOH MallMHOH, KOTOpas, ympas/ss KapGiopaTopoM U
TOPMO3aMH, NOAAepKHBaeT Oe30MaCHbIN HHTepBaJ MeKALY
MallHHaMH.

B HexkoTOpHIX CTpaHax ykKe eCTh yuyacCTKH [AOpPOT, Tle
NOJ TOJIOTHOM HPOJIOXKEH 3JeKTpHuecKuii Kalesb. [Ipore-
Kalolluii B HeM TOK CO3LaeT 3JeKTPOMarHUTHOe moJje, a
NpUEeMHHUK, YCTAHOBJEHHBIH Ha aBTOMOOHJE, BHHMATEJbHO
clelUT 3a TeM, 4TOObl MallWHA CJAel0oBajia TOYHO BHOJb
HEro.

WutepecHplli NPOEKT «3JIEKTPOHHOI aBTOCTpaibl» pas-
paborana rpynna mpodeccopoB Maccauycerckoro TexHOJO-
IHYECKOTO MHCTUTYTA. DTOT KOJJIEKTHB NpeasaraeT co3faTh
CeTb 3CTaKaJHblX aBTOCTPaA, MO KOTOPbLIM MallHHbI GyayT
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MepeIBUraThCsl TPH TIOMOUIH 3JEKTPOIHEPTHH. DTa CHCTEMA
I03BOJINT aBTOMOOMJUCTAM 6e3 OCTAaHOBOK M 3afepxkek
BE3JKAThb B OPOJ, H Bble3}KaTh H3 HEro.

Haa riaBHBIMH TOPONCKHMH MAarHcTpassMH NpennoJa-
raeTcss IOCTPOUTb SCTaKajHble 3JEKTPOCTPaibl, KOTOpHe
OyAyT BBHIXOAWTb 3a npenensl ropopa. CrpourtenbcTBO Ta-
KHX 9JIeKTPOCTpal, BBHINOJHEHHBIX K3 NpPeJBAPUTENbHO Ha-
NPSXKEHHOTO Kesle306eTOHA ¥ COCTOSIMIMX M3 COOpPHLIX 3Je-
MEHTOB, KaK YTBepXKAalT aBTOPH TNpPOeKTa, OOXOMHUTCSH
3HQUUTENbHO JellleBse, 4eM KOHCTPYKOHMS OOBIUHBIX LIOCCE.
CKpBbIThIEe pesbChl, UM TaK Ha3biBaeMble «3JeKTPOHHbIE MO-
BOJABIPH», TPOJIOXEHHble MO OOeHM CTOPOHAM 3JeKTPO-
cTpajbl, OYAYT CJAYXKUTh [/ NOLAYH 3JIEKTPOIHEPTHH U
CHTHaJIOB aBTOMATHYeCKOro BOXKAEHHS MO 3amporpaMMHpO-
BAHHOMY NyTH. MaluuHbl, NONB3YIOIHECS 3JEKTPOHHBIMH
NOBOABIPAMH, NOJXKHBE HMeTb ABCHHOe yHpaBjeHHe — AJIs
aBTOMATHYECKOTO Nepe/BHKEHHS N0 3JIeKTPOCTpaie U e3lbl
Ha OOBIUHHIX IIOCCE M TOPOJCKHX YJIHLAX.

Takas cucrema wumeer MHoro mnpeumyiiects. Ilpexne
Bcero — ckopocts. [lo asekTpocTpame aBTOMOGHAH OyLYT
OBHTATbCS CO CKOpPOCTbio, Gausko#l k 100 kusomerpam B
yac. 3areM — GoJiblllasi TPONYCKHAs CIOCOGHOCTb AOPOTH.
PaccrosiHHe MeX1y MallMHaMu He OyIeT IpeBhIlIaTh 3 MeT-
poB. 3arem O6Jaronaps INPHMEHEHHIO 3JEKTPOMOTODPOB
yIoacTcs YacTHYHO NMOKOHUHTh C 3arpsi3HEHHEM BO3Ayxa. AB-
TOMOOUJHCTAM He NPUAETCA XKEATh, NOKA CKOHCTPYHPYIOT
CeNuaJbHBIA THI aBTOMAUIMHBI, COBPEMEHHBI aBTOMOGHJbL
MOXHO 6e3 0COOLIX 3aTpaT ¥ B caMBIl KOPOTKHH CPOK MpH-
CrocOBUTDb K JIEKTPOCTPALaM.

Kax e 6ymeT NpOHCXOMUTDH NBHIKEHHE MO 3JEKTpoCTpa-
ne? Korga aBTOMOOHJL TPUO/IMIKAETCs K BBE3Jy Ha 3JeK-
TPOCTPaAy, 3JeKTPOHHOe YCTPOHACTBO B MOCTOBOH NpOBeps-
€T, B KaKOM COCTOSSHHH HAXONUTCS MalluHa, NPOBOAUT ee
TEeXHHUECKYI0 NHarHoCTHKY. Ilpm Mazefimux Hemosaikax B
MallliHe ee OTBOIAT Ha 0cobGhIfl NyTh. Ecin e Bce XOpOLIO,
BOJIHTENb, HaXKUMas KHONKY Ha ILUTKe, coobulaeT 3JeKT-
POHHOM BBIUHCJHTEJNBHOH MallvMHe KOHEUHHIH NIYHKT CBOEro
nyTemectsHs. OBM pemaer, koraa ero mallMHa MOXeT
BKJIIOUNTbCS! B ofllee ABHMKeHHe, W onpefesnser Haubosee
BLITOAHBIH Mapupyr. 3ateMm no curaany IBM soaurenn
BBIKJIIOUaeT [ABHraTej b W HePEeBOAMT aBTOMOOMJbL HA aBTO-
MaTHyeckoe yrnpaBnsenue. M3-mop Kpblia BBHABHraeTCs KOH-
TAKTHaa UITAHra, 00 KOTOPOH MOCTYNaeT JeKTPO3HEPIHA U
CUTHa/bl ympaBjleHUs ABHM(EHHeM Ha 3jekTpocrpaje. Ma-
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INKHA MepPeXOAMT HA IVIABHYIO IOJIOCY H BJIMBAeTCs B MOTOK
nsuxkenus. DBM compoBoxkiaer ee 10 cbe3na, Guuxainie-
ro K MeCTy HasHauyeHHUsi, U BBIBOJLUT C 3J€KTpocTpaimnl. Bo-
JuTesb cHOBa Gepercsl 3a PYyJb.

B03MOXKHO, BeCb ATOT TPaHAHO3HBIH HPOEKT OCTaHEeTCsl
¢antasnell. OgHAaKO HEKOTOpble JeTaJjl 3TOro IpoeKTa CTa-
JU peasibHOCTbIO yKe ceftuac. Yunbam OJifeH, HHXKeHep H3
Yact6opo (Maccauycerc) CKOHCTPYHPOBaJ  3JEKTPOMO-
6uJb IBOMHOrO ympaBJeHHs. DJAeKTPOMOOH/Ib MHMTaeTcs OT
AKKyMYJISITOPOB, BPYYHYIO YHpPaBJ/sfeTcsl Ha OOBIUHBIX JAOPO-
rax ¥ apTOMaTHYeCKd — Ha 3JekTpoctpaie. Has mposene-
HUsi ONBITOB M JajbHelilielt paspaGorku mnpoekta OJneH
NPOJIOKUJ HeGOMbIION OTPe30K NMyTH, IO KOTOPOMY 3JIEKT-
pOMOOHJIb MOXKET JBHraTbCsl CO CKOPOCTbIO, NpHOJIHIKAIO-
mefica kK 100 kuigomerpam B yac. CBoe peruiie OuaneH Ha-
3BaJl «CTapKap» — «3Be3[HbH aBTOMOOHJbY. Ilo ero wmue-
HH10, NMPONYCKHAsl criocOOGHOCTb pa3paloTaHHOM UM JOpPOrH
6ynetr B 10 pa3 mpeBbiaTh oOBIUHYIO, TaK Kak Gsarogaps
MOCTOSIHHOH CKOPOCTH MAalIMHBl CMOTYT JIBHraTbcs [OUTH
BIVIOTHYIO IpYT K Apyry. Ecam e omuH U3 3/1eKTPOMOOH-
Jell Mo KakoH-iHGo MpHUKHHE BHIHAET M3 CTPOS, CJelylomuil
3a HUM OTOYKCHpyeT ero K OJuKaflleMy cbe3ly € HAOPOTH.

Bropo#i nyth ycTpaHeHHSl aBapuil — COBepPILIEHCTBOBA-
HHe camoro aBToMmoOuasl. Ilpexnae Bcero npu H3roroBJe-
HUH aBTOMOOWJIS HY2KHO CO BCeH OTBETCTBEHHOCTbIO I103a-
6otuthbecst 0 ero KauectBe. [ToaToMy HCmbITaTe/bHBIE CTall-
UM H LEeXH HCIOBITAHHI HAa aBTO32aBOAAX NPEBPATHAUChL B
KpynHefillue WHXKeHepHble cIyxKObl. B mexe Ne 61 Bouxk-
CKOrO 2BT03aBOJA U3ALIHbIe, HOBeHbKHe «KHUTYJIH», TOJAbLKO
uTO COLUeAlllMe C KOHBellepa, NMpeBpaliaioT B TPyAy MeTas-
JoJjioMa.

Ha onHoM M3 cTeHZOB aBTOMAT GeClpepblBHO OTKpbiBa-
eT W 3aKpblBaeT ABeply — He uYac, He JBa, a LeJYyl0 Hele-
J10. 3aTO y BBIIYILEHHOrO ¢ 3aBOZa aBTOMOOWJS ABepla B
c/lyyae aBapuH caMa He OTKpoeTcsl (3TO OdYeHb yacTas NpH-
YHMHA aBTOMOOHJbHBIX KEPTB).

Ha orpomnoM BHGPOCTEeHZe C 3JEKTPOBO3OYAHTENAMH
rojebanuit 40 MUHYT TPSICKH MOBOISAT Ky30B MAIIHMHBI J0
TAKOTO COCTOAHHS, JO KOTOPOro OH jolles OBl 1OC/e
200 Tbicsiy KMJIOMeTpOB npoGera. 31ech eCTb KaMepbl, Tle
aBTOMOGHJ/Ib NO/JBEPraeTcsi BO3JeHCTBHIO TPOMHYECKOH Xa-
pbl B apKTHYECKOrO X0J/I04a, NonajaeT MoJ AOXIb H Goper-
Cf CO CHEXHBIMH 3aHOCAMHM, M BCe 3TO IJs TOrO, 4TOOLI
MallkHa Oblia HajexHOH W 0e30nacHOH B 39KCIJyaTaLHH.
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B stom mene — gmesie oGecmeueHusi 6e30MacCHOCTH — He
ObiBaeT Mesoueil. Jlaxe oOkpacka aBTOMOOHJSA HMrpaeT cy-
IIeCTBEHHYIO poJb. McciemoBaHus NMOKasasH, 4TO CBeTJ]ast
OKpacka aBTOMOOWJsi OesonacHee TeMHOH. B crartucTHKe
OPOXKHLIX aBapuii Ha [OJI0 CBET/JO OKpAallleHHBIX aBTOMO-
6useli npuxoxuTcss 6 NIPOLEHTOB CJydaeB, Ha [OJIO TeM-
HBEIX — 61%, ocTajbHble — Ha JOJMIO ABYXIBETHHIX MAIIHH.
Kak nosnaraioT 3KcrepThl, BOAHTENH IO-Pa3HOMY OIEHHBA-
I0T PacCTOSHHE A0 NpUOGMUIKAIOIIErocs aBTOMOGUJA B 3aBH-
CHUMOCTH OT €ro OKpack#. 3/echb yxkKe — IoJle AesATeNbHOCTH
IJ1s1 TICHXoJora.

ABTOMOGHIbL MOMKeH ObiTh BBINYILEH € 3aBoga 0e3 fe-
(ekToB, 3TO BceM sicHOo. M B TO ke BpeMst HM3roTOBJIEHHE
«6e3nedexTHoro» aBTomMoGuas mpu ciaabom xontpone OTK
MOXKET OCTaTbCs JHILIb GJArHM HOKeJaHUEM.

B 1972 roay npusuaHbl HEroAHBIMM M MHOMIJEKAIIHMH
peMoHTy 12 MHIJIHOHOB aBTOMOOHJEfl, BLINYLIIEHHBIX ame-
PUKAHCKUMH KOMHaHHSIMH Kak B caMux CoelHHEHHBIX
[Hrarax, Tak u 3a rpanuuefi. O6 3TOM TOBOpPUTCS B CO00-
iienun MmuHucrepctsa Tpancnopra CHIA. Dt1o camoe 6oJb-
I0e YHCJAO 32 BCIO HCTOPHIO aMePHKAHCKOTO aBTOMOOuJe-
crpoenusi. COMHHTEe/IbHOE HEPBEHCTBO IO NPOH3BOJICTBY Jle-
({eKTHBIX aBTOMOOHW/IEeH mepxkuT Kopmopauus <«Popa».
5,7 MMJIJIIOHA MallWH, BHINYIIEHHHIX el B 1972 romy, ume-
JIi Ccepbe3Hble KOHCTPYKTHBHLIE U IPOHW3BOJCTBEHHbIE [e-
(peKTHI.

He Jsyume mosoxkeHWe u 1O APYTYI0 CTOPOHY OKeaHa.
Xo3sieBa aBTOMOOMJIbHEIX (UPM SIMOHME B HOTOHe 3a MpH-
OBLTBIO HAYT Ha MacCOBOE IIPOM3BOACTBO HOBBIX MoJeJeil
aBTomobuJell ¢ ABHbIME HedektaMmu. Tak, Gojee 24 ThICSU
aBToMoOuJell, cobpanunix ¢upmoit «ToHo Koumno» ¢ 25 ne-
kabpsa 1972 roma mo 15 mapra 1973 roma, mpHu3HaHbl Heuc-
NpaBHBIMH ¥ HYXJKAIOTCS B PEMOHTE.

Ho pa)Xe B coBeplleHHO HCIPaBHOM aBTOMOOHJe., Ha
HlealbHOH AOpOTe MBI He MOXEeM UyBCTBOBAaTh CcOsi B 110JI-
Hoft GesonmacHoct#. CTOHT Pe3KO 3aTOPMO3HThb, KaK BO3HH-
KaeT OMNacHOCTb yJAapa TOJOBOH 0 J060BOE CTEKJIO WM
ymnba TpyAHOR KJeTKH O pyseBoe Kojeco. st mpoekTH-
POBILHKA, KOHCTPYKTOpPA, HCIBITATE/]S] CTaBATCA HOBbIe 3a-
naun obecnievyeHusl HaJeKHOCTH U 6e30maCHOCTH.

Q®upMa «POKyaas HHTEpHSIUHJ» Ipeijaraer asToMma-
THYECKH 3aCTErHBalolHecs peMHH O6€30MacHOCTH IJs HUC-
NMOJIb30BAHUS B aBTOMOOHISIX.

OpnuH KOHel, TaKMX peMHeH KpenuTcs K MNoJy ¢ BHYT-
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peHHell CTOPOHHI CHAEHHH, a APYroll KoHell — K ABeple aB-
TOMOGH/ISI MM BHyTpeHHell cropoHe ero xpbimu. [Ipu or-
KpBLITOHl [Beplie 3JeKTPOJBHraTe/lb OTTATHBAET PeMHH C MOC-
MOILBIO TPOCA, M OHH HE MeIIAalOT IOcajke MacCaXKupos U
BOJHTe/S, a KOT/la JIBepLa 3aKpLIBaeTCs, PeMHH 3aCTerusa-
I0TCS B TOJIOXKEHHH, OTDAHHUYHBAIOIEM IepeMelllekHe mac-
caxupa.

B 1956 rony mBefcKHe HHXKEHEPHI NPEAJOXKHJAN NMPHMe-
HATb B aBTOMOGHJISIX PeMHM 0e30NacCHOCTH, MOZOGHBIE TeM,
KOTOPBIMH NpPUCTEruBaloTCsl maccakupsl B camoserax. Oxa-
3aJ10Cb, YTO 3TO HEXUTPOe YCTPOHCTBO CHOCOOHO NpenoT-
BpaTuTh 70% CMepTe/bHBIX HCXOLOB IpHU aBapusax. Pemuu
6e30NaCHOCTH y2Ke BKJIIOUEHBI B CTaHZAPTbl HA aBTOMOOGHJIH
B IBeunn, CHIA, Tomnaunuu, ®PI, ®paunuuu, sefina-
puu.
OO6si3aTeNIbHBIME OHH CTald K Ha COBETCKHUX JErKOBhIX
aBroMoOu/1siX. Oco6eHHO HarJSAHO HpPEHMYyIllecTBa peMHeil
6e30MaCHOCTH NPOSIBJASIOTCT B TeX CJayuasX, KOrja aBTOMO-
OuIb ONPOKHABIBAETCH. ITO OBLJIO YCTAHOBJIEHO B CIIELH-
aJbHBIX OMBITAX C HCKYCCTBEHHBIMH aBapHSIMHU.

K MopmennpoBaHuio aBapufl Tenepb npuberaioT Bce IUH-
pe u mupe. Monenupyior nae NoJydyeHHble maccaXupaMu
TpaBMBl. [l ONBITOB HCIOJB3YIOTCS MaHeKeHbl, IOBTOPSIO-
mue Jionedi no ¢opme, pasMepaM u Becy. B MaHekeHH
BMOHTHPOBaHbl CIeNHaJbHBlE NATUMKH, H3MepsIollhe Ha-
TPY3Ky Ha OTHesbHble YYacTKM Tesla. B ombiTe ¢ HCKycCT-
BeHHOIl aBapuell aBTOMOOMJIb C MaHEKeHOM 3a pyJieM pas-
rouserca go ckopoctu 100 kuJIOMeTpOB B dYac H 3areM
HaJjieTaer Ha npensitcrBre. [lpoucuiecTBue cuuMaercs ¢ pas-
HBEIX TOYeK HeCKOJbKHMHM KHHOKaMepaMH CO CKOPOCTBIO [0
500 xaxpoB B CeKyHNY.

YroObl MPH Ka¥KIOM ONBITE He YHHYTOMKATb NOPOrOCTOSi-
mui aBromobusb, pupma «[xKeHepas MoTOopc» HOCTpouna
TaK Ha3blBaeMble <«JIMHAMHUYeCKHe CaHU», KOTOpbie npel-
CTaBJSIOT cO6O# canasky, ABMKymuecs mo peabcam. C mo-
MOIIBIO NMHEBMATHUECKOH YCTAHOBKH 3TH caja3ku mpuobpe-
TalOT OrPOMHOE yCKOpeHHe. AHanu3 Karactpodbl, CMOLETH-
POBaHHOH Ha CTeHIe, NPOU3BONUTCS INOCJAE MPOCMOTPa KH-
HOJIEHTDI, 3aCHSATOH HpPH HOBHILIEHHOH CKOPOCTH.

Anasoruunbsle ncciefoBanus Beayrtes u B Hranuum. HMx
pe3yJbTaTOM CTaja HOBas MOJesb JIErKOBOTO aBTOMOOHJIS
«IMunudapuna», nokasaHuasg Ha BeictaBke 1973 roma B Ty-
pure. OTIe/bHBIM 3JeMEeHTaM Ky30Ba NpHJaHa pasdiuyHas
JKECTKOCTb (YCHJ/IeHbl TNePeropojKu cpejHeH YacTH H, Ha-
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o6opoT, ocnabneHbl TepeHss W 3afHsis CTeHKH). Bepx me-
pelHel IeperopoiKH HaKJOHEH BIepej, a 3alHel — Hasal,
4yTOoObl NPH aBapHy [ABUTraTeJb HE HONajas B NacCaKMpPCKUil
CaJIOH, a OKasajcd mopx HuM. Kopnyc JulleH KakHX-1HO0
BHICTYNIAIOUIMX JeTajell Kak CHapyXH, TaK ¥ BHYTpH. BH-
OYKJOCTH CTEHOK CaJioHa, pacloJIoXKeHHBle Ha BHICOTE rO-
JIOBbl IIACCAXKHUPOB, TOKPLITHl MITKOH WJIH TPYKHHHCTOH
o6uBKO#i. B cayuae aBapum ABepu OTKPBIBAIOTCS, HO He Ha-
PYyXKy, KaK OGBIYHO, a CKOJb3ST IO HANPABJSIOIINM BIOJb
Ky30Ba, Kak B Ioe3fie MeTpo. KHONKW OpraHoB ympasie-
HHSl, pblYaru nepekjaiouatenell, pyuku [BepeH chesaHBl H3
ruOKHX MaTepHanoB. BerpoBoe creksno npu J060BOM ynape
BbIDAfaeT TOAbKO Hapyxky. Kpecna cnabieHsl peMHSAMH
6e30nacHOCTH.

Konctpykrophl apyrux ¢upm (B uacTHocTH «Mepcenec-
Benu») cTpeMaTCa H3roTOBUTH GOJiee TMPOYHBIMH Te UACTH
aBTOMOOHJIA, KOTOpble 3aIMIIAIOT IaccaXupa, OCTasbHble
MOXHO clesnaThb MfArde JIJs TOIJIOIIEHHS yrapa.

Yro6nl pyab NpH CTOJKHOBEHHH HE MOT BOH3HTbCA B
rpyabp Boxauteasi, y aBtomoGuas «[lunudapunas pynesas
KOJIOHKA YKOpPOYeHa, a ee BePXHSS UacTb CHeJNaHA TeslecKo-
NHYeCKOH, yTamauBaiwIleifica npH ypape. Tako# ke pyJb
HMeloT auriuiickue Mamuab <«Tpuymd», «Posep-2000» u
HOBble Mozenu «MockBrua» u «Bouarns.

Bosiblioe BHMMaHMe ynenseTcs KOHCTPYKuMH Gamnepa.
B GonbmipHCTBEe aBapufi 6ammep NepBHIM TNPHHHMAET Ha
ce6s1 yaap. OnHako BecbMa COMHHTENbHO, UTO KOTAA-AuGO
yAacTcsl co34aTh KOHCTPYKIHIO 3TOTC YCTPOHCTBA, TNOJMHO-
CTbI0 TPEAOXPAHAIONLYI0 MAaIINHY H ee [accarkKHpoB TIIpH
CTOJIKHOBEHHMSX HA CKOpOCTAX XoTs1 6bl B 60—70 kujomer-
poB B uac. Ho cmsAruute paspymaromyio cuay ymapa, pac-
TAHYTb €r0 BO BpeMeHM MOHO. Jis atoll menaw npeliJara-
eTcs 60JIblIOe KOMHYecTBO GaMIepoB: MPYKHHEBIX, THApaB-
JHYeCKHUX, TeJeCKOMMUeCKHX, COTOBLIX W Apyrux. B onnoi
M3 KOHCTPYKLHME Oammep yKkpemseH Ha KopoGuaToM CTajib-
HOM OCHOBAHHM TIOCPENCTBOM IBYX CHHPAJbHBIX NPYXKHH H
paccuMTan Ha ynap INpH CKOpPOCTH 25 KMJIOMETpOB B uac.
®upma «Kpaficieps mnpennaraer 6Gamnep, aBTOMaTHUECKH
BBIJBUTAIOILMACA NIPH CKOpocTH cBbillie 40 KuaoMeTpoB B
yac Ha 30 canTumerpoB. OH mpenoxpansieT naccaxxupos
IPH CTOJKHOBEHHSX Ha CKOPOCTH 1O 7D KMJIOMETPUB B vac.

B Aurnmn npoBomsiTCs HCHIBITAHWSE THEBMATHUECKHX
6aMnepoB, NpPeAOXPaHsAMUR aBTOGYCH OT NOBPeXAeHHM
NPH CTONKHOBEHUSX.
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At GaMnepbl M3TOTABJAMBAIOTCA H3 JIEFKOTO 3JiacToMe-
pa ¥ BbIepXKHUBAIOT 6e3 paspyllieHHs yAapbl HPH CTOJKHO-
BEeHUH aBTOOYyca Ha GOJBIIOH CKOPOCTH C JIEFKOBLIM aBTO-
MoOuJemM.

Bo Bpems ynmapa Bo3Lyx M3 Takoro 6ammepa BhITeKaeT
uyepe3 HieJieBUIHKIE PE3UHOBBIE KJIANaHbl, OTKPbIBAIOLINECH
HanoxoOue JIeMeCcTKOB LBeTKa, B pe3yJbTaTe Yero MorJjo-
IlaeTcs SHEPTUsl CTOJKHOBeHHS. 3aTeM KJanmaHbl 3aKphiBa-
I0TCsS, U JaBJjleHHe BO3Jlyxa B Oamilepe BOCCTAHABJIMBAETCS
3a HECKOJbKO CEKYHI.

OpurunajnbHoe pelieHHe npobJembl 6e30NMaCHOCTH JBH-
KeHus1 npepjaraer npodeccop Mandpen ¢on Apnenne
(FAP). Ilpeasnoxennas UM KOHCTPYKIHS aBTOMOOHJSA OT-
JUUAeTCsl TeM, YTo UIodep U TacCaxKUupbl CHAST HE JIHIIOM
B HanpaBJCHHH ABHXKEHMS, KaK OOblUHO, a CHHHOH. 3a HX
CIMHAMHU PACIOJIOXKEHa TaK Ha3blBaeMas <«KOIIHA CeHa» —
MOILHBI Ty6uaThHii MIacTMacCOBLIE aMOPTH3aTOpP, KOTODHIH
clacaeT KUNAaXK NPH aBapuH, Kak Obl HU OLLT CHJEH TOJ-
yok. OnTuueckas W TeJeBH3HOHHAS CHCTEMa MOJHOro 0630-
pa Jexamiefi BHepeiy JOPOTH M MECTHOCTH [1aeT BO3MOXK-
HOCTb Wo(epy ynpasiATb MAIUIHHOH, He HCHBITHIBAA HHKa-
KHX 3aTPyAHEHHH.

[Mpocdeccop AppeHne yTBepKAAeT, YTO eCJH ero Mallu-
Ha Ha ckopoctd 140 kujOMeTpOB B uac BpexKeTcd B Ipe-
NSTCTBYE, NMacCaxupbl U Wodep He TOJIbKO OCTAHYTCA XKH-
Bbl, HO [IOBOJILHO JIEFKO MepeHecyT TOJYOK OT CTPaIlIHOro
yaapa.

®upma «Jlopenc agexrponukc» (Bpendopa, Axraus)
CKOHCTpPYyHpOBaja HeAOpOrod paguoJoKaTop, NpelHa3Ha-
yaeMbll [Jf YCTaHOBKH Ha aBTOMOGHJISIX C LEJbio NpemoT-
BpallleHHsl HX CTOJKHOBEHHH.

B cocraB 3toro panmosiokaropa BXOAUT [pueMomnepe-
[aTUNK — TaK Ha3blBaeMbll «BOJIHOBOI», KOTODHIH CTaBUT-
Csl B IepelHell yacTH aBTOMOOMJIS H COeAMHSeTcs C Omo-
BelllalolMM ycTpoHcTBoM Ha npuGoproM murtke. [lpu
TyMaHe U CHJIBHOM AOXKAe pajauojoKkaTop obecneunBaer 00-
Hapy:KeHHe HENOABHMXKHBEIX M JBHXKYIIHXCA NPENATCTBHH Ha
paccrosaud 10 90 Merpos.

CrouT TakKoH paguoJIOKaTop He 6OJIbLE XOPOILEro aBTO-
MOGHJIBHOTO NMPHEMHHKA.

B kommjeKkce mpo6./eM, pellaeMBIX HAayKOH O HaJexHO-
cTH JJis1 oGecneueHusi 6e30MaCHOCTH ABHKEHHs, He MOCJeln-
HIOIO pPOJb, BUAHMMO, UTrpaeT U COOCTBEHHAs] HAaJEXKHOCTbL
aBTOMCOHJA.
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Ha done Gosbloro uucna aBapuil, TPOUCXOASIIUX C
OLICTPOXOJHBIMH aBTOMOGHUJSIMH, NpoGjema Oe30MacCHOCTH
THXOXOJO0B-TPAKTOPOB MOXKET MOKa3aTbCAd MeJKOH.

Ho Bor nHa anrnufickux depmax rubenb niwofefl ualle
BCEro CJy4aeTcssl UMEHHO BCJELCTBHE ONPOKHIBIBAHHA TPaK-
TopoB. Tak, c vy 1968 roga no neka6pp 1978 roga us-3a
ONPOKMIbIBAHNA He 06OPYNOBaHHLIX 6e30macHBIMH KabuHa-
MH TPakKTOpoB B crpane norubno 208 uenosek. [Ipu ompo-
KHJBIBAHHH TPaKTOPOB, OOOPYIOBAHHLIX MpeJOXpPaHSIOILIH-
MH BOjHTes]sl OpycaMmu uiau Ge30macHBIMH KabuHamu, MO-
ru6sno numb 12 yesoBexk, NpHYeM BCe OHM HAaXOAUJIHCH B
MOMEHT aBapuu BHe kabun. B 1976 rony Bcaeactsue omnpo-
KHIbIBaHHs1 42 TPAKTOPOB, KOTOpble He OBIIH 06OPYLOBAHE
6ezonacHbiMu  KabunHamu, norubao 20 venomek, a npu 72
ONPOKHIBIBAHHAX TPAKTOPOB C 0e30HacHbIMM KabnHaMH —
3 yeJjioBeKa.

Kax Mbl BuauM, Aaxe 3Iech, IPH «dyepenalibUX» CKO-
pOCTAX €CTb CBOM Cepbe3Hbie MpobsaeMbl. A 4TO TOBOPHTb
TOTAA O JeTdluX co ckopoctbio 100 KusoMeTpoB B yac co-
BPEMEHHBIX aBTOMOGHJIAX *!

CKo/JIbKO BpEeMeHH MOXKeT npopaGoTaTb aBTOMOGHJIB?
CKOJIBKO KHJIOMETPOB MOKeT mpobexkaTb? DTO, KOHEUHO,
3aBHCHT OT OUeHb MHOTHX MPHUHH — OT THIIA MalllMHbI, Xa-
paKTepa ee HCHOJb30BaHHS, OT ee OOCHYKUBaHHSA U 3KC-
nayaranun. Kaxpel#l, KTO T0pPOEKTHPYeT, H3TOTABJHBAET
WM SKCIVIyaTHpPyeT aBTOMOOWJb, BHOCHT CBOH BKJal B
yIJMHEHHe WJH YKODOUEHHE CPOKa ero KusHu. Takum 06-
pasoM, uyTo6bl NPOLJIHTbL KHU3Hb ABTOMOOGMJSA, HEOOGXOZIMO
COTPYAHHYECTBO YueHBbIX, ABTOCTPOMTEJEH M KCIJyaTallH-
OHHHKOB.

Eme HemaBHO Mortopecypc (mpoGer Ge3 KamHTaJbHOrO
PEMOHTA) CaMOro pacnpocTpPaHEHHOro B Hallell cTpaHe rpy-
soBuka 3MJI-130 cocrasasan 180 Tbicau kuaomerpos. [o-
BeCTH ero BesJHunHy A0 600 TheICAY KHJIOMETPOB — TaKylo
3ajauy MOCTaBHJIM Ilepel co0Ofl KOJIJIEKTHBH aBTO3aBOJA
umenun JluxaueBa, [maBmocaBrorpanca u llenrpanbroro
HayYHO-UCCJAEAOBATENbCKOTO AaBTOMOOHJIBHOTO W aBTOMO-
toproro mHctHTyTa (HAMM). i mocTuxKeHHs 3TOH lesu
0GbeIMHAJIN CBOM YCHJ/IHA Yy4YeHbIe H HHIKEeHEpHl, KOHCTPYK-
TOPBI U IKCIJYaTALHOHHUKH.

* BrnpoueM, ckopocTb 100 KuloMeTpoB B uac CTaHOBUTCH cefivac
aHaxpounsMoM. CKOpPOCTH CTaHOBATCH BCe MeHblle, 3KOHOMHA OGeH3uHa
OPHUBOAMT K TOMY, YTO BO MHOTHX CTpaHaX MaKCHMaJjbHas CKOPOCThb
orpatnyena 80—90 KuIomMeTpamMu B 4ac.



Tetpagb 5

CTUXUIM
HE MOABNACTEH

UeM BbilIe YesIOBEK BOCXOLHT
B TMO3HaHHAX, TEM MNPOCTPaH-
Hefillne  OTKpPBLIBAIOTCA €My
BU/IBI.

A. H. Paduujes

Pemine HOBBle mpoGieMbl, ue-
JIOBEK, HAaKOHell, Hay4duJjcs
o0y3nLIBaTb CBOH  TeXHHue-
CKHe TBOPEHHS, OHH MONUH-
Huauck eMy. Ho GeckoHeuHa
cnypadb MO3HAHHA, NPaKTHKa
CTaBUT HOBble 3amaud. Yeso-
BeKy, o0ysnaBllieMy  BelliH,
OPOTHBOCTOAT CTHXHH, ry0si-
mue H HX, H CamMoro 4ejo-
Beka. OGperer Ju ueJOBEK
nofobamluil eMy OITHMH3M
B rpo3HoM Mupe ctuxuii? He
BOJILIOTCSL JIM HOBble HaykH,
HampuMep, CTPOUTeNbHAas cell-
CMOJIOTHA WJH HHXKeHepHas
METeOpOJIOrHsl, B  IIUPOKOE
PyCJO HAayKH O HaLexXKHOCTH?
CMOXKeT JI1 4YeJIOBEK BBECTH
YKPOIILEHHbIE CTHXHH B CBOHM
NJIaHbl WM yu4ecTb HeoOys-
JaHHbBle TOPBIBBI NPUPOAB B
npenckasauuu Oynyiiero?




3emneTpsaceHHs M celicmonorus

PaHHHM 3uMHUM BeuepoMm ueThIpHAJIATHJETHAS DJeH
Afipuil cufena ¢ AByMs NOAPYKKAMH Ha OpPUCTAaHH Ma-
JIEHBKOTO aJjisicKuHcKoro nopra Banpes. Jesouku cmorpe-
JiY, KaK pasrpyxaju napoxom.

«Bupyr Bcg 3eMys Hayasa  TPSICTHCb,— BCIIOMHHAeT
Onen.— M rtpsicnace Bce cuibHee u cuabHee». C KpuKOM
IeBouka 6pocuJjach NOMOH — MX ROM CTOS MeTpax B CTa
OT INpHCTaHH. «3eMJsl packaJblBajach,— pacCKasblBaeT
OHAa,— M Ha KaxjaoM I[Iary a1 najana B obOpasoBasilliecy
TpemiMub. KaHanusanuonHsle TPyObl Nepef HaLIMM LOMOM
JIONHYJIH, H MHE IPHUILJIOCh NPo6UpaThCs MO NMOAC B KHIKOH
rpasu».

Msoro Jner cnycersi 3jeH ¢ APOKbI0 BCIOMHHAJA Mepe-
KHUTOE: «Jl orlsHysach U yBHHAeJa, KaK BOJHA NOAXBATHIIA
napoxos M Gpocusia ero, CJIOBHO HIPYIUIGUHLIH, C KOTOPbIM
f urparo B BaxHe. JIByXsTaxHoe 3laHHe CKJala B3JeTeJo
B BO3JlyX U C I'POXOTOM PYXHYJO B BonLy. Bce B nanuke Oe-
)KaJu M3 TaBaHM, HO BOJIHBI HACTHIAJAM HX, U AECATKH JI0-
Jeil ucuesnu B mope. Mcuesnn nascernas.

Huxorna se 3a6yAyT ajsicCKHHIBI TOT CTPalUHBIA Map-
TOBCKHI JeHb 1964 roma, xoria 3eMJeTpaceHHe BCKOJbLIX-
HYJIO ICXKHYIO 4acTb mojayoctpoBa. J[oporo oboimioch 0HO
Ansicke: 115 noruGwux u Ha 538 MHAIMOHOB LOANADPOB
paspyileHui.

8 aprycra 1868 roma moru6 yuauiickuii ropoa Apnuka.
Bo BpeMs 3eMmJjeTpsiceHHS B HOPTY CTOSIO aMepHKaHCKOe
BOGHHOE CYIHO «YOTepH», JeHTeHaHT KOoToporo buaanure
onuca/s 3Ty karactpody. Bor urto oH pacckaszaa Bmocien-
CTBUHM 00 3TOM OJHOM H3 KDPYNHEeHIINX 3aperHcTPHPOBaH-
HBIX 3eMJeTpsiceHull.

«OK0/I0 ueTbipeX 4YacoB AHS Mbl C KamHTaHOM CHIENH
B KaioTe. BHe3amHo Mbl BCKOYHJM: CyJHO BHOPHPOBAJIO,
CJIOBHO C HEro ChnycKaJju SKOpb, W Ilefb CTyuasa B SKOPHOM
KJi03e. 3Hasi, YTO ITOrO HE MOIJIO GbIThb, MBbl BbIOeKaJH na
KanuTaHckuil moctHk. Halue BHuMaHHe ToTuac e mnpH-
BJIEKJIO rycToe 06JIaKO MBLIH, KOTOPOEe [OJ3JI0 C I0ro-BocC-
ToKa. OJIHOBpDEMEHHO HeNpephBHO YCHJHBAJCH ycTpalia-
fomui rpoxor. Ilepex HauuMu H3yMJI€HHBIMH [J1a3aMH
XOJIMBl, Ka3aJjoch, KauaJuch, a [OBEPXHOCTb TPYHTA KO-
Jnebasach, CJA0OBHO 0 Helt Gexanu B Oecnopsiike KOpOT-
KHE M IPepLIBUCTHIE BOJHLL, KaK Ha MOpe IPH CHJAbHOM BOJs
HeHHH,
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Hansunysweecs o6naaxko oxyrano Apwky. B To XKe
MTHOBEHHE CKBO3b €r0 HENPOHHMIIAeMYIO 3aBeCy [NOHECJHCh
KPUKH O TNOMOILH, TPOXOT pYIHIAMIUXCs 3LAHHH H THICSYM
Pa3HOTOJIOCHIX CMeLIaBIIKXCsl 3BYKOB IOPAXKEHHOrO CTHXHHA-
HbIM OGelcTBHeM ropoja. Tem BpeMeHeM Hall KopabJsb CTal
HEHCTOBO TPSICTHCE, CJOBHO HO., HelcTBHEM KaKofl-TO TH-
rauTckoil cujbl. [Torom 06JiaK0 NOMOJ3/I0 AajblIe.

IIelb mOCTENMEHHO pacceWBajach, ¥ MBI CMOTpenH Ha
6eper, He B cHjax IIOBEpPUTHb COOCTBEHHBIM rjiazam. Ha me-
CTe, TJe HECKOJbKO MTHOBEHHH Haszaj Jexasa MNpClBeTalo-
LMK TOpOJ, Mbl YBHIENAYW OLHH TOJbKO TPYAbl pasBaJ/uH, B
KOTOpPbIX fapaxTaJiiuch IONYUYHUBIIHE MeHee TsXKeJble YBeubs
JIIOAH W3 YHCJa TeX HECUaCTHBIX, KTO MOCTpajan or o6/0M-
KOB CBOMX Xe COOCTBeHHBIX xujauil. Boagyx comporasgcs
OT KPHKOB, BOIJIel, NPU3bIBOB Ha NOMOILb NMOJ HEMHJOCEP-
HO MaAflIUMK JyuaMM COJIHIA, PKO cugiomero Ha 6e306-
JayHOM HeOe.

Ornacasice npuGauxeHus LYHAMY, MbI OOepHYJHCH B
CTOPOHY OTKphITOro Mopsi. Ho oHO 6bl0 Ge3MsATe:RHO cro-
KOMHEIM, H MOXKHO OBIJIO NOLYMAaTb, UTO T€ UYEThIpe MU
NSTh MHHYT, B KOTOPBlEe HAM MNPUIIJIOCH NEPEXRUTh 3peHIIe
CTpPallHOrO ONYCTOLIeHUS... OLLIN JHIIb KOMMAapHBIM CHO-
BupeHHeM. Y3 mpenocTopo:kHOCTH KanuTaH BCe e OTHAA
NpUKa3 CIOYCTUTh 3allacHble SKOPSl, 3aKpBITh JIOKH, 3aKpe-
NUTb NYWKH, HATAHYTb CHacaTesbHble BepPEBKH.

Tem BpemveHeMm Ha Cylie OCTaBIIECS B JKHBHIX I10CJE
katacTpodn nioxu coeranuch K Hepery u, CTOIMUBIUMCH Ha
HeGONBLLIOM TpHUajie, YMOJSIN KOMaHAb CYAOB HOMCUbL HM
H3BJIeUb 13-IIOJ, HEBEPOSITHOTO HarpoMoXKAeHus 0O6JOMKOB
CBOMX OJIM3KHX ¥ NMEPEHecTH WX Ha KopalJu, CTOABLIME Ha
AKOpe, KOTOPble, Ka3aJoCh, HAXOAWJHCb BHE OINACHOCTH.
3Toro MHl yXKe He MOIJIH BbIAEpPXKATb, W HLITONKA, B KOTO-
pyo ceqo 13 uvesoBeK KOMaHIB, TOTUAC XK€ OTUANUAA OT
cyaua. Hocruruys Gepera, BeCb 3KUNaX BbICAHUACH, W B
JIONKE OCTAaNCsl [Jisi OXpaHbl TOJNBKO OXWH MaTpoc. Mbl xe
Ha GOPTY CTaNM CHellHO cob6upaTh AJS OTNPABKM Ha CYIIy
orpsii B 40 uyenoBeK, BOOPYXKHB HMX JIONATaMM, KHPKaMH.
B 370 BpeMs Halle BHHMAaHHe NpPHUBJEK TJAYXOH POKOT.
BarsisinyB Ha Geper, Mbl, K CBOEMY HEONHCyeMOMYy yxkacy,
06GHAPYKHUJIH, YTO HA TOM MeCTe, Iie MTHOBEHHEM DaHblIe
HaXOAHJACA uYepHEBUWIMH OT TOJMNBI JIOAeH Hmpuuas, GoJblie
He 6BlLIO HUYEro; B OJHH MOMEHT BCe ObLIO NMOIJIOMIEHO BHe-
sanHo HaxablHyBwuM MopeM. Ha kopabme stor npuaus
Mopsi HHKTO He 3ameTus. ORHOBPEMEHHO MBI YBHAeN U
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LUUTIONKY C MaTPoCOM, C HeYIep:KUMOH CHJIOH yBJeKaemylo
MOPCKHM BaJIOM HpPSIMO K BBICOKOMY OTBeCHOMY yrecy Mo-
po. Boana pasbunace 0 ckajy, M ILIIONKAa C MaTPOCOM
Hcuessa B Oesof meHe.

B 3T0 Xe MrHOBeHHe TPOH3OLINO HOBOE COTpPSICEHHE, CO-
npoBoXkiaBlleecs Ha Oepery yxKacalomuM TIyJoM, [IJHB-
IIMMCSl HEeCKOJIbKO MHHYT. MBI CHOBa YBHIENH, KaK 1O 3eM-
Jie CTajd CnpaBa HaJeBO ABHTaTbcd BoJHBL. Ha 3toT pas
MOpe OTXJBIHYJO TakK [Aajeko, YTO Hall KopabJb ces Ha
Mesb. 1HO OKeaHa OGHAXKHAOCH, U Tepef HAUIHMH TJasamn
OTKPLIIOCH HeyTo, HHKOTJa NpexK/e He BHAEHHOoe: Ha JHe
Ounuch phibbl, LIEBEJHJIHCh MOpcKue :KuBoTHble. Cyma ¢
OKDYIVIBIM KOPHYCOM JIerJii Ha 06opT, HO Ham <«YoTepu»
ONyCTHJ/ICA NPSAMO Ha CBOe MAOCKOoe NHO. Mope cHOBa Ha-
XJAbIHYJ/0, HO He OAMHOYHOH BOJIHOH, a KAKHM-TO TI'MTaHT-
CKHM NPHUJIHMBOM, U KOpabJu HallHX HEeCYacCTHBIX TOBapH-
LleH TepeBepHYAHCh BBepX KHJEM, TOTAAa Kak Hall «YoTe-
pHU» BCIJIBLI HEeBpeJUMBIM Ha OypHOH BoJe.

C 3TOoro MOMeHTa MOpCKasi CTHXHS, Kas3ajoch, Gpocujia
BLI30B BCeM 3akoHaMm mnpupoibl. CTpeMHTe/bHBIE TeUEHHS
TacKaJd Hall Kopal/b B CaMblX pa3/iHUYHBIX HalpaBJeHH-
aX. MBI HecsECh CO CKOPOCTbIO, KaKOH B IPyroe Bpems HH
3a 4YTO He MOIVIM Obl AOCTHUYb, JaixKe €CaH Obl LILIH CaMbIM
TOJIHBIM XOXOM. 3eMJisi uepe3 HepaBHbe NPOMENKYTKH Bpe-
MEHH IPOJOJIKaJa COLPOraThbCsl, OJHAKO C Ka¥KAbBIM pas3oM
Bce cjabee ¥ He TAaK JOJTO.

[Tpomia yactb HouM, KOTHa pasmancs KPUK BaXxTeHHO-
ro, COOOLIMBILIEro O NPUOJHIKEHHH TPHJUBHOH BOJIHBL.
BrasneiBasicb B TEMHOTY, MBI CHauaja 3aMeTHJH TOHKVIO
CBeTSLLYIOCS HOJOCKY, KOTOpas, Ka3a/Joch, B3[biMaach BCe
BHIIIIE H BhIIe OpsiMO K Heby. I'peGeHb BOJHBI, yBeHUaHHBIH
3joBemuM ochopecuupyomuM CHsiHHEM, 6Gpocas CBepXy
CBET Ha CTPAIIHYIO TOJNY YePHLIX BOAHBIX Macc. Bosgemras
0 CBOeM IPHUONMKEHHHM TBHICAYETrONOCHM pEBOM, CJHBAlO-
mUMcsI C TPOMOBBIMH pacKaTaMy npuGOsl, NPUIHBHAS BOJI-
Ha, MOSABJEHHS KOTOPOH MBI C Y:KAcOM 3KJIAJH B TeueHHe
MHOTHX 4acoB, HaKoHell, o6pylluJach Ha Hac.

U3 Bcex BbIMABUIMX HA Hauly HOJIO KOHMIMApHBIX HCIBI-
TaHuil 3Ta BOJIHA, Ka3a/J0Chb, Oblia caMblM CTpamlHbIM. Mubl
OBLIY TMPHUKOBAHBI KO IHY SIKOPHBIMHM UENSIMH U HE MOIVIH
cnactuch 6erctBoM. MBI NpPUHS/IH BCe MePbl NMPEAOCTOPORK-
HOCTH, KaKHe TOJIbKO ObIM B ueJOBEYECKHX CHJaX, H Te-
mepb HaM He OCTaBajJOChb HHYEro JHPYroro, Kak CMOTPeTb
Ha TpUOIHIKEHHe YyJOBHLIHOH BOJsHBLL JIHUIeHHBle KaKOH-
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an6o HameXIBl Ha TO, UTO CYIHO CMOXKeT NPOHTH CKBO3b
TOJNILY CTPEeMHTEJbHO HaJBUTaIOUIeHCs BOASIHOH Trophl, Tpo-
3d1ell pa3gaBUTb €ro, Mbl MOTJIH TOJBKO IOKpenue BIe-
OHUTbCSA B MOPYUHH U KAATb KOHLA.

C ornyumuTesbHbBIM pPEBOM BOJHA I[OTJIOTHJIA HAIl KO-
pabJib, 3aXJIeCTHYB ero MaccaMu BOIbI W mecka. Mbl ocra-
Ba/JHChb NOA BOJOH B TeueHHe HEKOTOPOro BpeMeHH, IIOKa-
3aBlIerocs HaMm GeCKOHEUHBIM. 3aTeM, TJIYXO KPSAXTS BCEM
KODIYyCOM, Hall cTapblii Kpenkuil «Yorepu» BbIOpascs Ha
NOBEPXHOCTb BMECTE CO BCeM CBOMM 3KHIIa)KeM, 3aJbIXalo-
ILMMCS W HPOJOJIKABIINM LeMmIsATbC 3a mnopyunu. He-
CKOJIbKO YeJioBeK OBbLIO TS¥KesJO PpaHeHOo, HUKTO He YOWuT,
BCe OKa3anuch Ha GopTy. DTO OBLIO HACTOSIIUM UYJOM, H g
caM JI0 CHX IOP He MOTY B HEro MOBEPHTb.

Co crpallHOil CTPeMHUTENbHOCTBIO TEUeHHE YBJEKJO Hall
KopabJsb 3a coboli, HO BCKope OH ocTaHoBuics. Ilomoxnas
HEMHOro, Mbl, HAKOHEI, CIYCTHIN 3a 60opT ¢oHapb. Okasa-
JIOCb, CYJHO IIPOYHO ceslo Ha Mesb. I'ae? DToro Mbl He 3Ha-
Ju. BOJHBL ellle HeCKOJBKO pa3 yAapsJju O Hall KopabJb,
HO yKe ropasjgo cjabee, a 3aTeM NPEKPATHIHCb COBCEM.
HekoTopoe BpeMsi MBI OCTaBaJHCh Ha CBOHX IOCTaX, HO TaK
KaK KopalOJb CTOsI/1 HENOABHMKHO M HHYEro HOBOTO HE HPO-
H30L1JIO, W3MYyueHHON KOoMaHIe Obll OTHAaH TNpPHKa3 Chy-
CTHTbCS BHH3 H CIaTh B ramMaxax.

B3o11jI0 COMHIE M 03apHUJI0 KapPTHHY TaKOTO CTPAaLIHOTO
ONYCTOIUEHHs, Kakoe He YacTO HPHUXOIMUTCA HabJIONATh.
Mbr Haxomuiauch Ha cylle B NATH KHJOMeTpax OT Hallel
SIKOPHOH CTOSIHKM M B TpeX KuJoMerpax or Oepera. Bosna
C HeBepOsITHOH OBICTPOTOH INepeHecsa Ham KopabJab uepes
necuaHble IIOHB, OKafimasiiomue Oepera, uepe3 AOJIHHY 32
JKeJle3HyI0 HOopory, Benymyio B DosnBuio, GpocuB ero y
nonHoxus OeperoBoro xpebra Kopguneep. Ha moutu ot-
BECHOH CKaJje Mbl OGHAPYXKHJH CJeldbl yIapoB NPHJAHBHOH
BOJIHBI: 3TO OblIO Ha BbIcOTe 47 ¢yroB... Ecau 66 BoJHA
nipoHecsa Hac eite ¢yros Ha 200 panbire, To Kopabab pas-
6uscsi 66l 00 OTBECHYIO TOpY.

Cawm ropog ucues. Ha ero mMecte mpocTupanach 0xHO0G-
pasHas HecuaHas paBHHHA. Kpome HpH/enuBIIMXCA K Tope
IPUrOPOJOB, HH OLHH [OM He YKashiBaj MecTa, TIe Npex-
ne Haxojpusca ropox Apuxa. Bcee 3maums, cioXkeHHbie H3
IyCTOTEJBIX TVIHHAHBIX KHPIHYeH, HMeHyeMBIX <«aJo0u»,
PYXHYJH OT MOA3eMHBIX TOJNYKOB, & 3aTeM MOpPe CMbLIO 06-
JOMKH. B mpuropomax, pacrno/oXeHHbIX Bblle TOCTUTHYTO-
I0 MOPeM YpOBHS, MBI NPOOHPAJHCh CPelH yKacalollero
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HarpoMOXJAeHna OOGJIOMKOB BBICOTOH IWIECTh — JAeCATb MeT-
poB, Ille BCe MepeMellaoch, BKAOUass U TPynsl Jwoned. M3
10 mau 15 TeICAY XKuTesefl, HacUUTHIBaBUIMXCS B ApHKe,
OCTaNOCh B XKUBBIX €/lBa JJU HECKOJbKO COTEH HeCUaCTHBIXY.

Heucuncanmer KepTBol 3emserpsicennit. B Kurae B
1290 romy moru6sao 100 Thicau uesoBek, B 1556 romy —
830 rteicau; B Kanbkyrre B 1737 romy — 300 Thicsiu, B Jlnc-
caboune B 1755 rogy — 60 Thicsau.

[To nopmcueraM HEKOTOPBIX CIELHAJHCTOB, 3a MOC/IEN-
HIOIO THICAUY JIET OT 3eMJIeTPSICEHUH M H3BepIKeHHH ByJKa-
HOB NGTHOJ0 OT 3 10 5 MHJIJIHOHOB UeJIOBEK.

Kakune TamHcTBeHHble CWIBl BPeMs OT BPEMEHH B3pbIBa-
IOT IIOBEPXHOCTb liallell MJiaHeThbl C MOWIbIO ThICSY BOJOPOJ-
HBIX O0MO6? Dymer /M uenoBek Bcerja TOJNBKO XKEpTBOH B
clenofl Hrpe TPo3HBIX CTHXHHA? MOXKHO JIM NpPefOTBPATHTb
CTUXHIiHOe OelCTBHE HJH XOTsi OBl YMEHBUWHTb YICJ0
}KepTB, YCTPAHUB ero BHE3aMHOCTh?

Kaxapli TOL B pasHbIX TOUKax Hallel MJaHeTbl HpOHC-
XOIAT COTHH ThicAY 3emuerpsiceHyil. K cuacrtbio, GOJbIINE-
CTBO 9THX INOJ3eMHBIX TOJYKOB He3aMEeTHO, H TOJIbKO BEICO-
KOUYBCTBHUTE/JIbHble npubopbl ¢uxcupyior ux. Ha 3emise
eCTb TaK Ha3biBaeMble celiCMHUecKHe payoOHBI, IIe 3eMJe-
TPSICEHHS TOBTOPSIIOTCS MOBOJBHO uacto: simonus, Mpaw,
Typuus, Unnu, I'penns, Iepy, Anscka, Kanudopuus, Ko-
aym6usi, Mekcuka, Llentpanbuas Amepuxa. Ectb ceficmu-
yeckd omacHele 30HB u y Hac. 1o Kamuarka, Kaskas,
Kpeiv, Kapnatel. Hacro ObIBalOT 3eMJeTPsiCeHHS B pailoHe
Baiixana, rme 10 CUX NOP IPOHCXOJHUT TeoJOrHYecKoe (hop-
MHpPOBaHHe 03epa — MeHseTcss OeperoBas JHHHS, OIyCKa-
ercst AHO. DriBalOT 3emJyeTpsceHHs M B CPelHEa3HaTCKUX
pafionax, rIe pacnoJoxeHol TamkeHt, HymanGe, Amxa-
G6an. OcobeHHO CHJIbHBIM OKa3aJoch 3eMJjeTpsicenne B Talu-
KeHTe B anpene — uwoHe 1966 rona.

3eMJeTPACEHUS CTpallHBl CBOell HeoxupaHuocThbio. ITo-
9TOMY yueHble-reO(H3UKH MHpa CTapaloTcs BHBELATH TaHHbI
3eMJu U 1aTh OTBET, KaK IPe/iCcKa3aTh 3eMJIETPSICEeHH s,

B na6opatopusix ¥ Ha reo@u3nuecKHX CTAHIUAX, HA HC-
C/IeIOBATEIbCKUX CYLAX OHH BeLYT HM3BICKAHWS, CTAPalOTCH
3ar/siHyTh B Helpa IJIaHEThbl, COMNOCTABJSIOT CBOM PaGOTHI
c TpyZaMmu KoaJjer. I'eopusur, Kak Bpay CTETOCKOIOM, MpO-
caymuBaeT 3eMJI0, PerUCTPUPYeT OHeHHe ee IyJibca, OTMe-
gaeT Kaxjoe kKojebaHue.

B Tex Mecrax, rie paspylidTes]bHble 3eMJETPSICEHHS
IPOMGXOAAT OCOOEHHO YacTo, H3y4aioTCs Aaxe caMmble He-
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3HAYUTE/bHble KOJeGaHUsl TOUBH; C 3TOH IIEJAbI0 B 3JEKT-
POHHbIE MalllMHLI BBOAAT JaHHbIe ¢ celicMorpacos.

SInoHCKYe yueHble NPEAJOKUIN HOBHIl METOA MPOTHO3HU-
poBaHus 3emserpsicenuii. Ilo ux pacueram, ceficMorpad,
ONyIeHHbI! B WIaXTy Ha TJAyOHHY O0KONO 9 KHJOMETDOB,
CMOXKeT 3apaHee npeAyNpeAuTb 06 onacHoctH. [lpubop
cBs3aH KabejeM ¢ paauonepenaTyvkom. Korza B pesynbra-
Te CJO0XKHBIX HPOLECCOB, NPOUCXOASIINX BHYTPH 3eMJH,
XKUJKad JaBa ¥ ra3sl HAYHHAIOT HCKAaTb BHIXOJAA HA NOBepX-
HOCTb, OHU C 6OJbHION CHJIOH [AaBAT Ha TJIyOHHHLIE CJIOH
semsin. BosHukuive B pe3y/abTaTe 3TOro KoJeGaHHs VJaB-
JuBalOTCs  ceficMorpadoM. PagyomepenaTuMk HochlIaer
CHTHaJ 06 OmacHOCTH.

YToGb! OCYIIECTBUTb TPOEKT SIMOHCKHX YUEHHIX, HYXHO
npeofloneTb psan TpyAHocTell. T'ymaBHAas W3 HUX — AOCTHUb
ray6unsl 9 kumomerpoB. IlpaBma, paGoTy 3Ty MOXKHO G6-
JIeTYuTh, ecjy BeCTH OypeHue B OokeaHe. Torja mnpujercs
6ypuTh TONBKO Ha ray6uny 3—4 kKujioMerpa, HO TP ITOM
TOXKe BO3HHKAIOT GOJIbIIHE TEXHHUECKHE CJIOMHOCTH.

Ilocne ynmoMunasiuerocs afsiCKHHCKOTO 3€MJIETPsSiCEHUS
6BLI0 NMOJIOXKEHO Hayua/lo OOCIIHPHOH nporpaMme MO H3bICKA-
HHIO CIOCOOOB MpPefCKAa3aHUs 3TUX CTUXUHHBIX GeACTBHIL

PasnnunbiMu crpaHamu GbIJIM TPERJIOXKEHB MPOrpaMMbl
[0 H3YUEHHIO 3eMJIeTPsiCeHHH, pacculTaHHble Ha NECATh JeT.
YueHble 3aHS/HCh HHTEHCHBHBIM H3yueHHeM M 06cC/jenoBa-
HLeM DalOHOB CeHCMHYECKH aKTHBHBIX DasjiOMOB M paspa-
6OTKOH TeXHUYECKHX MEDPOUPHUATHI ANA yMeHbUIeHHWS KaTa-
cTpouuecKux mnocaencTBUil 3emJuerpscenuii. CBonm uccie-
NOBaHMSl daMEPHKAHCKAEe yueHble CKOHLEHTPHpPOBaau Ha
pasnmome Can-AHApeac, a COBeTCKHE — B Topax TalKuku-
crana u Ha KamuaTtke.

Broab rpanun paspeiBa CaH-AHZpeac yCTaHOBJIEHO [e-
caTh TeopU3HYeCKHX CTaHUHH, 060PYLOBAHHBIX BBHICOKOUYB-
CTBUTEJbHbIMU TpHOOpaMU — Jla3epPHHIMH HHTepdepomeTpa-
MH, HakjaoHomepamu, gedopmorpadamu. Dta npubops 3a-
MepsAIOT CaMble He3HAUHTeJbHble NedopMalMH NOBEPXHOCTH
3emau. YUyscTBUTeNbHblE ceficMorpadbl perucTpupyioT ca-
Mble ciaalble MHKpOTOJuKM. Mcnosab3yioress TakXke Marsu-
TOMeTPbl M IPaBHMETPLl, TAK KAK YCTAHOBJIEHO, 4TO nepel
CUJIbHBIM 3eMJIeTPACeHHEeM INPOHCXONAT aHOMaJbHbie H3Me-
HEHHs MArHMTHBIX ¥ TPABUTALMOHHBIX MOJeH.

CoBerckne reodpusnku B Tamxkukucrane u Ha KamuaTke
BOT yXe B TeUeHHe HECKOJDbKHX JeT M3yuaioT HOBhIH MeTox
npenckasanus semJaerpsicennfi. OH 3akaiouaercs B nabJio-
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JEeHHH 32 HM3MEeHEeHHMeM COOTHOIIEHHS MeXAY CKOPOCTAMMH
pacmnpocTpaHeHHsi MPOJNOJBHBIX H TONEpeuHEIX celicMuye-
CKHX BOJIH 17O [JaHHbBIM MHKPO3eMJIETPSICEHUN, perucTpH-
pyeMBIX MecTHOH ceTbio ceficmorpadoB. CoBeTckue Hccie-
JOBaTeJ¥ KOHCTATHPOBAJH, UYTO HeJajsekKo oT TallikeHTa
HOpMaJ/IbHOE COOTHOIIEHHE MeXAY 3STHMH CKOPOCTAMH CO-
crasasiet 1,75. Onu o6paTHiy BHUMaHHe HA TOT (aKT, 4TO
B TeueHHe Mecsla, TNPEeIIIeCTBOBABUIEr0 3EMJETPSICEHHIO,
sTa nudpa Oblia MeHblle B cpefHeM Ha 10 mponeHTOB, HO
yBeJIMYHMJIach 10 CPAaBHEHHIO C HOpPMOH 3a 24 yaca 1o Haua-
Jla TI0J3eMHBIX TOJYKOB.

Bce uenoBeuecTBO NOJNBEPXKEHO ONACHOCTH 3eMJeTpsice-
HUH, ¥ T03TOMY CefiCMHUeCKHe HCCHeNOBAHHA BELYTCS HbIHE
B MexayHapoxnoMm Macuitabe. Bosnee 1200 ceficMmuueckux
CTaHIMA pa3bpocaHO MO 3eMHOMY llapy, NPHUYEM B CaMBIX
pasHBIX palioHax. 3eMJeTpsiceHHs], TPOUCXOAAIIHNe B raybOu-
Hax Muposoro oxeaHa, BLaJieKe OT OOHTaeMOH CYIIH, TOXKe
HOPUBOAAT K OOJIBIIMM paspyuleHusM. DTH pa3pylleHUs Ha-
HOCSITCSI WX TOPOXKAEHHEeM — THFAaHTCKHMU I[IPHJIHBHBIMH
BOJIHAMH I[IyHAMH, HECYIIMMHCS HO OKEaHy CO CKOPOCTBIO
JIO0 THICAYM KHJIOMETDPOB B Hac.

IlpunusHbie BoJsiHBI, paspymuBiide B 1946 romy uactb
ropoga Xusno Ha ['aBafisix, ObLIM CJIELCTBHEM INOJBOJHOTO
TOMIUKAa B pafioHe ioxKHee AJIeyTCKMX OCTPOBOB. BouiHI,
clefoBaBIINe ONHA 3a Ipyro# c¢ muTepBasoM B 150 Kuio-
MeTpoB, KaTuauch no Tuxomy oxeaHy co ckopoctbio 800 xu-
jgomerpoB B uac. Ilepsas Bosua pocruria TaBafickux
OCTpPOBOB uepe3 4 ¢ IIOJOBHHOH uaca nocje Tojquka. ¥ mo-
Jgorux OeperoB apxumesnara BOJHBI B3IAbIOUJINCH, 00pasysd
rpe6uu BbicoToll 10 16 meTpoB. OGOpyHIHBIIHCL Ha TOpPOL
Xujio, OHY YHHUTOXHJIH JKHJBIE [OMa U OGIIECTBEHHbIE 3/a-
HUsI, KaK CIUUYeuHble KOPOOKH pa3bpocanu Keje3HOLOPOXK-
HBle BAarOHEI, Cya W aBTOMAIIWHLI, OTOPOCHJIHN OJHH MPOJET
JKeJIe3HOJOPOKHOr0 MocTa Ha 275 MeTpOB B IMy6HHY OCTPO-
Ba, 3achiajy NECKOM JOPOTH M CMBUIM IJSXKH. DTa KaTa-
cTpoda yHecsna 159 yesoBeuecKux KH3HEH.

ITpunuBHBle BOJMHBI HAHOCAT OrPOMHBIA ymlep6. Amepu-
KaHCKHH crnenuasuct no 3semJjerpsaceHusM Huxomac Xex
uayuns 270 KpyNHBIX NOPHJHBHBIX BOJIH, 3apPErHCTPHPOBAH-
HBIX 32 nocjefgHue 200 Jger.

Opura U3 caMbiX 60JbINNX BOJH oOpYyIIHJIAch Ha CeBep-
Hyto uactb Slnonun 15 uions 1896 roma. PesysbraTel Gblinn
cTpailinbie: 27 Thicsay morubwux u 10 THICAY pas3pyILeHHBIX
Kuauul. Bolcota BosH poxoauna no 30 MeTpoB.
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Ho, noxasny#i, HHYTO He MOXKeT CPAaBHHTbCH C BOJIHOMH,
HajleTeBlIeH Ha 10XKHYIO OKOHeuHoCTh KamuyaTku 6 oxTsa6ps
1737 roma: y wMbica JlomaTka BbICOTa BOJIHB JOCTHIJIA
60 merpoB! Llynamn 1952 roma cmbln Ha Kypuiax menbift
ropoa — [Oxuo-Kypuabck.

Lynamu maer Bpems A/ 3BakyalluH, eCJH TOJbKO BO-
BpPeMs ONpenesuTb NMoJNBOINHBIE TosM4oK. Ilosromy Mmeteopo-
JIOTHUECKHE CJIykKObl Tex pafionoB flnonuu, CIIA, Kananel
n CCCP, kyza nyHamu HPHXOAAT 4acro, paspabora/u CH-
CTeMy, NpeNynpeXxXaaromylo O ero NPHONHIKEHHH: B COTHAX
9THX HOYHKTOB YycTaHoBJeHbl ceficmorpadel. Ceficmosorn
CMOTYT IpefynpefuTb 06 ONACHOCTH H IOIHATb TPEBOTY
yepe3 10 MHHYT mocsie OGHAPY:KeHHS HOJBOJHOIO TOJMYKA
BMecTo 30—40 MuHyT, TpeGOBABIIKUXCS O BBeIEHHSI HOBOMN
cucteMbl. dtn 20—30 MHHYT MOTYT CHACTH MHOrO YeJsoBe-
YeCKHX JKH3HEH.

B He croJsb oTjaseHHOM OyAylleM YydYeHble, MO-BUIHMO-
MY, CMOTYT INpelcKa3biBaTb 3eMJeTpsceHHs, CMOTYT YTO4Y-
HHTb MEeCTOpacCloJioxKeHHe OyAyLlero ouara, ero 3HepPruio
U aXke BpeMs IepBbIX TOJUKOB.

Ho kaxue MOXKHO NPHHSITb MEPbI, €CJIH 3eMJeTpsiCeHHe
OKHJAETCsI B Pa3BHTOM TIyCTOHACeJeHHOM pailoHe? Ygmact-
cq JIM 3apaHee 3BAKYHPOBATb MHJIJIMOHBI XKHUTeJeHl, BHIBE3TH
MaTepuaJdbHbie 1enHocTu? [lomcumrano: 3emsierpscenue,
nogo6Hoe TOoMy, uro mnpousounio B Can-®paHumucko B
1906 roxy, MpHUYMHHT CerofHs ymep6 Ha cymmy 4,5 mui-
Juapia LONaapoB.

CyuecTByeT mnpenno/iOKeHHE O BO3MOXKHOCTH IIpeloT-
BpalleHUs] 9THX CTHXHHHBLIX OeJCTBHH C NOMOIIBIO HCKYC-
CTBEHHBIX 3eMJIeTPsACEHHH.

ITom3eMHBle B3pBIBBI, NPOBOLHUBILIMECS JIOAbMH, B HEKO-
TOPBIX CNyYasfix NPUBOJAUAH K CHJBHBIM HOJ3eMHBbIM TOJY-
kaM. IloatoMy ceficMOJIOTH IPHUILIM K MBICJAH O HONBITKe
HCIOJIb30BATh HeGOJbLINE HCKYCCTBEHHO BLI3bIBaeMble 3eM-
JETPSACEHUST JJIS <«PaspsKeHUs» HANpPSKeHHS MN0JN3eMHOM
CTUXHH W NPEeAOTBpAllEHHS KaTaCTPODHUECKUX NOA3EMHBIX
TOJUKOB. HekoTopble rOBOPSIT O BO3MOXHOCTH NpPHMeHEHHS
IJIS1 3TO¥ ileJd TMOA3EMHBIX SIEPHBIX B3DLIBOB.

OnHako HCCAeNOBaHMs HAYT U TO MeHee JOPOTOCTOS-
memy nytd. Oxkasasnoch, HaIpHUMep, YTO 3aKAYHBAHHE BOMBI
B MOYBY C leJbl0 «BBIXKHMAHHS» H3 Hee HepTH Ha Hedre-
npompicsiax B wmrare Konopano (CIIA) mpuBesno K He60J1b-
MMM 3eMJIeTPACEHUAM. AMepHKaHCKHEe HCC/EI0BATEIH MPo-
J0J3Kalu CBOIO NPOrpaMMy HCCIENOBAHUHA Ha 3THX NPOMBIC-
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Jax «B HaTypajbHYI0 BeJIHUUHYS H HA MOJJAX, YTOOHI
AOHSTH 3aBUCHMOCTh MEXIY HaBJjieHHeM XHAKOCTH Ha IJlacT
N CeHCMHUYHOCTDIO.

IlpexmonaraioT, uto B palioHax cefiCMHYeCKOIl aKTHB-
HOCTH [aBJeHNe, BO3HHKAalOllee NpH 3aloJHeHHH BOJOH He-
KYCCTBEHHOTO BONOXPaHMJIMINA, PaclpocTpaHsaeTcs HA OKPY-
JKaloIue TOPOAbl KaK HMIYJbC JAaBJIEHHS, H B COUCTAHUU
C BecoM caMoii BOJb! YCUJAUBAeT HalpsXKeHHe B NOPOAAX U
CHOCOOCTBYET BO3HUKHOBEHMIO 3eMJeTPsICeHUM.

Tonnosaga u Kpamep (wrar Kanudopuus) coobuianr
0 HA/JWYMY SMIIAPHYECKOH B3aHMOCBS3U MEXKIY H3MEHeHHd-
MH YPOBH$ BOAb! B UCKYCCTBEHHOM o3epe MeHzocuHO u cefi-
CMHYHOCTBIO B palioHe pachmoJioKeHHs 3TOro o3epa, Haxo-
nsmerocss B6ausu mobGepexbs KamnugopHnuiickoro 3safusa,
npuMepHo B 150 kunomerpax ceBepHee Can-@pannucko.

Ouy nHINyT, YTO YHCAO 3eMJaerpsicenuil B paguyce 90 Ku-
JIOMETPOB OT o03epa MeHIOCHHO YBENHYHJIOCh IIOCJE €ro
cosnanus B 1959 ropy. C Tex mop 34ech NMPOU3OIIJIO TOJbKO
ceMb 3eMJeTpsiceHuii cuiofi Gosee 3,5 Gansa. Eme yersipe
3eMJIeTPSCEHNs NPOU3OIINN B TeueHHe MOJYroja nocnae Tpex
GoJIbIINX H3MEHEHH{l YpOBHS BOJABl B 03epe 34 €ro JBajana-
TuJeTHee cyulectBoBaHue. Cpasy XKe mocae 3aNOJNHEHHS
5TOTO BOAOXPAHUJIHINA MPOU3OILAO 3eMJETPSACEHHE CUJIOH
3,6 Gaana, a cmycTs HoJrona — elle OJHO 3eMJeTpsiceHlie
cuino#l 3,5 6ajna. B urone 1962 roma, uepe3 ueTsipe Mecsna
nocse camoro GOJbUIOTO MO TOTO BPeMEHW IONOJHEHHS 3a-
[acoB BOJBI B ITOM O3epe, NPOU30ILJIO 3eMJETPSiCeHHE CH-
Joit 5,2 6anna. B peka6pe 1977 rona, mocse 3acyxu 1976—
1977 ronoB B BOZOXpAaHMJMINE ObUIM MNOMOJHEHb 3amnacht
BoIbl, 1 B Mapre 1978 rogma Oblio 3aperucTpUpOBAHO 3eM-
JnetpsaceHne cuioil 4,5 6anna.

HecmoTps Ha OTHOCHTENBHO HeGosibllMe Pa3Mepbl 3TOTO
BOJOXpaHuauIia (ero BMecTuMocTb 108 Kybmueckux wmert-
pOB BOJH!), OHO CIOCOGHO BhI3BIBATH CeHCMHUECKYIO aKTHB-
HOCTb, TaK KaK pAaclo/ioXeHO IO06JH30CTH OT AaKTHBHOTO
c6pocoBoro paznomMa Maakama.

BosMOXHO, 3TO mepCcneKTHBHbIY MyTb NPeAyIperkIeHUs
3eMJeTpsiCeHuH.

OpHako B HacTosllee BpeMs ecTb ellle GoJjiee HaLeKHBIA
crnoco6. ocnabuTe Kartactpoduueckue MOCAEACTBHA ITHX
CcTHUXHHHBIX OemcTBui. OH COCTOHT B HCIONb3OBAHHMH celi-
CMOCTOMKHX KOHCTPYKUHI 31aHuil B paloHax, NOJABepXKeH-
HBIX 3eMJIeTPSCEHHSM.

WaBecTHO, HANpUMep, YTO YAAUHO U NPABHJbHO HOCTPO-
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eHHble ¥ HeGOoCKpe6Hl, H HeGOJbINNE KUJIBE A0MAa CHOCOOHHI
HPOTHBOCTOSITH CHJBHBIM ITIOJA3€MHBIM TOJYKaM. JTO MOKa-
3aJ10 U 3eMJeTpsiceHHe B TalllkeHTe, T'le OCHOBHBIE paspy-
IIeHWs] NPHILJIUCh HA JOJI0 AOMOB, BHICTPOEHHBbIX 0e3 yueTa
ceficmuyHocTH. [leBATnGanapHble 3eMJaeTpsiceHHs Ha Kawm-
yaTKe npuHecan [lerpomaBioBcKy JMIIb He3HAUUTENbHBIE
paspyleHus.

[TpoekTHpOoBaHHE M CTPOHTENLCTBO CeHCMOCTOMKHX 3/a-
HHMI HEHaMHOTO YIOPOKAIOT CTPOUTENbCTBO: BCEro Ha 3—
5 npouentoB. Hesb3s ¢ yBepeHHOCTBIO CKa3aTb, YTO 3TH
Mephl N03BOJIAT HOJHOCTbIO H36eXKaTb ueJOBeUeCKHX XKePTB,
HO $ICHO OJIHO: OHH 3HAQUYHTEJbHO COKPATAT MOTEPH.

Ilo cnoBam opxHOrO aMepHKaHCKOro celicMoJsora, «He
3eMJeTpsaceHusT yOMBalOT Jofel, uX y6uBaloT 3[aHHs, IO-
CTPOEHHbIE JMIOAbMUY.

27 aBrycra 1883 roga B 10 gwacoB yTpa nponsolles B3PHB
By/KaHa Kpakaray. By/akan u oCTpoB B3seTesi Ha BOSLYX.
I'poxor B3pniBa OBIT CJObILIEH 32 5 THICAY KHJIOMETPOB OT
3oHacKoro HpoauBa. ['MraHTckasg MopcKasg BOJHAa — LyHa-
MH, 06pa3oBaBIIasicsl B pe3yJbTaTe B3phbiBa, yHecaa 35 Thl-
csiy xKu3Hell Ha ocrpoBax Cymarpa u $IBa.

[Tocnenusis Bysnkaunuuyeckas katactpoda B Muponesuu
TIPOH30LLIA CPaBHHTENbHO HenaBHo. B mapre 1963 rona Ha-
yasl H3Beprarbcsi ByJakaH AryHr Ha octpoe basu. Boaee
1200 yesoBek moru6si0 MNpPH 3TOM K3BEPXKEHHH, CBBILIe
100 Toicsiy yesoBeK ObLIM BLIHYKJIEHbI GPOCHUTb CBOH [0Ma
U cracatbCsl 6ErcTBOM.

B 1902 rony karactpoda nocrurna ropon Cen-Ilbep Ha
ocTpoBe Maprunnka. B pesysbTaTe HM3Bep:KeHHS ByJKaHa
Mou-ITese B ogHo mruoBeHue Gbliio yHeceHo 30 THICSY ue-
JIOBEUECKHX XKH3HeH.

Muoro Gex npuHecau HTafdbsiHnaM BesyBuit u 3SrHa.
WsBepxenne Besysuss B 79 rogy OblIo ONKMCaHO 3HAMEHH-
TeIM yueHbIM ApeBHocTH [limnumem Crapmum. B pesysbrate
U3BEePXKEeHHs TpH uBerymux ropona — [lomnes, I'epxyna-
HyM U Crabus — OblIM HOXODOHEHHl MOJ IOTOKAMH BYJKa-
HUUYECKOH Tps3u.

[Ipun katacrpoduueckom wussepxenun 1960 roma MHOro
yeJIOBEYECKHX JKH3Hell OBIO YHECeHO TIPfA3eBbIMH IMOTO-
KaMH.

IMoxcanrano, uro ¢ 1500 roma mo mammux gHefi HA 3eM-
HOM IlIape OT BYJKAHMYECKHX HU3BEPXKeHHH MOrua6Jo OKOJO
200 ThicsY yesOBEK.
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Kaxk GopoTbest ¢ 3TUM KoBapHbiM BparoM? IlomblTkH Ta-
Kol 6opbObl u3BecTHBl. B 1935 romy GombGapmupoBka Kpa-
Tepa BysnkaHa MayHna-JIoa Ha I'aBalicKHX OCTPOBax OTKJIO-
HHJIa JIaBOBBIE NOTOKH M clacjaa OT rubeau HeGOJMBLIOH Tro-
pon Xuzo. K coxasieHnio, TaKuxX IpuMepoB equHunsl. [Toka
eJMHCTBEHHAsl BO3MOXHOCTb COKPaTHTb pasMepn Oel-
CTBHfl — INIPeJCKa3aTb €ro ¥ NPHHATh HEOOXOXMMbIE Mephl.

B stoM HampaBJeHHHM clelaHO yXKe HeMaJjo. Bce ByJ-
KaHBl 3eMJIH <«B3siThl Ha y4YeT» H HOAPOGHO HCCIENYIOTCH
BYJIKAHOJIOraMH — JIIOIbMH HEOOBIYHOH H MYyIKeCTBEHHON
npodeccu, AJs KOTOPBIX KpaTep HeHCTBYIOLLero ByJKaHa
cTaJj yXke NPHBbLIYHLIM paGouuM MeCTOM.

[To yTBepXKAeHHSAM yueHbIX, y KaKIOro ByJKaHa CBOH
«TeMnepaMeHT». Hekoropble ycHynu HaBcerfa. ¥ Apyrux
«xapakrep» crnokoiinbiil. EcTb oueHp axkrtuBHBIEe. OOMH H3
Takux ByJkaHoB — [lapukytun B Mekcuke — poausics nps-
MO Ha IJ1a3ax 4eNOoBeKa Ha COBepIIeHHO DOBHOM MecTe.

Kpectbsanun, o6pabaTeBalolivil CBOe KYKypy3ioe IOJe,
HEOXXHJaHHO 3aMETHJI B 3€MJIe OTBEPCTHE, U3 KOTOPOro LIeJ
neiM. OH mombiTasics 3aJI0XKHTb ALIPY KaMHeM, HO TIHIETHO.
JbIM 1 HCKpPBl BaJHJU H3 OTBEPCTHS Bce cuibHee. B ToT Ke
IeHb K Beuepy Hpou3olles TepBhlil B3pbiB. HoBoporkaeH-
HbIAl BYJIKaH POC OUeHb OLICTPO, yXKe uepes Helesio Ha ObiB-
meM KYKYPY3HOM MOJie BO3BblIlasiach ropa Iljaka BBICOTOH
100 metpoB. Uepes rox ee BbicoTa jocTturia 360 merpos, a
3aTeM BYJKaH NpeKpaTHJ CBOIO NesitenbHOCTb. Hamonro au?

Huas npenckasannst U3BepXKeHUH CO3JAIOTCS BYJKAHOJO-
ruueckne craHuud. OHM ocHamaoTcsa ceficMorpadamu, uys-
CTBHUTENbHbIMH K CaMbIM HE3HAUYHTEJIbHBIM KOJieGaHUSIM
3eMHOA KOpb!, HAaKJIOHOMEpPaMH, KOTOpble IO3BOJAIOT yJaB-
JIUBATh HAKJ/IOHBl, COOTBETCTBYIOLINE H3MEHEHHIO BbLICOTHI Ha
1 MuAJIUMeTp Ha PaCcCTOSIHMM D KUJIOMETPOB, H APYTHMH CO-
BepUIEHHBIMH ¥ TOUHBIMH mnpuGopaMu. C HOMOIIBIO TaKux
npubopos OBIJIO NMpefcKa3aHo H3BepiKeHue Bysaxkana Kuaa-
yaa Ha 'aBalickux octpoBax. BoT Kax 3TO NpOHCXOAMJIO.

B xkonue 1958 — nauaje 1959 roma npuGopsl Nokasaiy,
YTO BCA MECTHOCTb BOKPYT KpaTepa B3ayBaercsi. Tak GblIO
OTMeUeHO NMOJHATHe MarMbl. B aBrycre B3pyTHe NpeKpaTH-
JIOCh, HO pa3pasmiics LeJsblil Kackal TONUYKOB. 3aTeM Bep-
IIMHA BYyJKaHa BHOBL CTaja B3fayBartbes. [HeM 14 Hosi6ps
HauaJucb Bce OoJsiee uacThbie TOJUKH, Marma npo6HuBasa
cebe nyTb uepe3 NOCJEe[HHE COTHH METPOB BEPXHHUX CJIOEB
3eMHOl Kopbl. Oxo/sio 8 yacoB Beuepa JaBa BbIpBasjach Ha-
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pyxy. M3sepikeHue mpodosKagoch Hepedo. Manuaocy 0Ko-
J10 40 MIITHOHOB Ky6OMETPOB JIaBHI.

Tem He MeHee npuGopH NOKa3biBaJIH BYJIKaHOJOTaM,
4TO MpOLleCC ellle He 3aKOHUYEH: BYJKaH CHOBa CTaJ B3AY-
BATbCS, ONSITh HAYAJUCh TOJNYKH. HOBBIA MOTOK JaBBl BbI-
TeKaa Tpu Hepenu. OO6beMm H3JHUBIUEHCH JaBbl JOCTHT, TO
pacueraMm, 133 MUJIIHOHOB Ky6OMETPOB.

U Bce xe nabaionenue 3a npufopaMu NMOKa3bBajio, YTO
KOHel 1I3BepiKeHus ellle He Hactynui. B koHme pexabps
ObLIO 3apPErUCTPHPOBAHO MHOXKECTBO HEeGONBUIMX TOJNYKOB
B CTOPOHE OT IJasHoro kparepa. Crajo siCHO, 4TO NPOH30MH-
IeT OOKOBOe H3BEpIKEHHe, yrpoxkalolnee mnocenxam Kamoxo
n Koac. Hacesnenue Gwio 3BakyuposaHo. 13 siHBaps mpo-
U300 TMTraHTCKOe H3pepiKeHue, HO 200 MUJIIHOHOB Ky6o-
MeTPOB JIaBbl TOrpelJIH yike NYCTHIHHBIE OCETKH.

Ilects MecsueB AJMHIOCH U3BEpKEHHE, H BCE TO BPeMs
npubopsl COBEepLIEHHO TOUHO OTMeyajd BCe CTafMH 3TOrO
npouecca. bosee Toro, OHM 1MO3BOMAIN IPOrHO3UPOBATbL HO-
Bble SIBJIEHHS, ONOBEIAJH O HUX.

B 1947 rony B SInmoHuM C mMOMOIIBIO HAKJIOHOMEPOB OBLIO
NpefCKa3aHo U3BepiKeHHe ByJkaHa Acama u ero cuna. Ha-
CeJIeHHE yJaJI0Ch 3BAKyHPOBATh.

B 1973 rony «mpocHyscsa» BynakaHn Mepanun Ha flBe. Boi-
JIE TIPOM3BeJIeHbl HEOOXOAHMMBble NMPHUTOTOBJEHHS IJs 3BaKy-
alluN HaceJsIeHHS, YTO MO3BOJMJIO W30eKaTh Tpareiuu.

Bosbine paGoThl MPOBOASIT COBETCKHE YUEHBIE B OLHOM
U3 BYJKaHHYECKH aKTHBHBIX palioHoB 3emsaun —y Kamuar-
cko-Kypuabckoit rpsigel. [lpaBma, 3a mocaepnue 200 Jjer
30ecb B pe3ysabTaTe H3Bep:xKeHUH morubiao Juiub 17 ueso-
BeK, UTO CBfI3aHO, KOHEYHO, He CTOJBbKO C «MHDHBIM» Hpa-
BOM 3JellHHX BYJKAHOB, CKOJbKO C MaJOH MJOTHOCTbIO KO-
PEHHOrO HaceJseHHS.

Cefiuac nacenenne Kamuatkn Gwictpo pacrer. Ho rpo-
3T JIM KaMuyaTcKhe BYyJKaHB Katactpodoii? Her, noromy
YTO yueHble MOrYT C YBEPEHHOCTbIO NpelCcKa3aTb H3BepiKe-
HYe, NPEABUAETh €ro MOCJHEACTBHS U 3apaHee NPUHATH He-
00XOIUMbIE MepHL.

UejioBEK ONTHMHCTHUHO OIEHMBAET CBOH BO3MOXKHOCTH
B Oopbbe C TaKOR «CJAYy4yaHHOCTBbIO», KaK 3eMJIETPSICeHHe.
W cpaBuuTenbHo HeGOJBLIOH B MEDOBOM MaciuTtabe Gakt —
CTPOUTENLCTBO METPONOJHTEHA B HENaBHO IOABEprilieMcs
CusbHeflleMy 3emJ/eTpaceHnio TalllkenTe — Jyulilee TOMY
MOATBEP K IEHHE.
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YKpollieHHbie yparaHbi!

HecmoTpss Ha To, 4TO 3eMJIETPACEHHS M H3BepIKeHMS
BYJIKAHOB — CaMble CTPallHble $IBJIEHHS NPUPOIH, C HHUMH
BIOJIHE MOTYT MOCTMOPHTb IO TSKENbIM IOCAEACTBHIM M
ApyTHe CHABbl cTUXHH. Peub uypeT 0 MOMIHBIX yparasax, ony-
CTOLIAIOIHX BpPeMsi OT BPeMeHH HEKOTOPble OKeaHCKHe no-
Oepexbsi. ITo cBoemy naryGHOMY BO3IEHCTBHIO Ha HHAKe-
HEPHble COOPYXKEHMsI OHM HHKAaK He YCTYNAIOT 3eMJerpsice-
HHSIM, OCOGEHHO €eCJIH YYeCTb, UTO KDYyIHbIe 3eMJeTpACeHH
OLIBAIOT Pa3 B HECKOJbKO MECATKOB JE€T, a yparasbl — He-
CKOJIBKO pas B rof.

DHeprus yparasa B THICAYH Da3 DpeBLIIAET 3HEPIHIO
KpPYNHEHIIMX BOXOPOAHBIX GoM6. Korja amepuxaHubl B3o-
pBaayu Ha arodne DBukuum Bojmopoamnyio GomOy, B BO3JyX
6bliy MOAHATH 10 MuJIMOHOB TOHH BoAw. ¥Yparau B Ilysp-
T0-PHKO NOAHAN B He6O 2 MUJ/HApPAa TOHH BOJBL.

He yauBuTenbHO, uTO yparaHy Jerko Chrpath WYTKY
THIIA TOH, YTO MMesJa MecTo B okTsaGpe 1960 rona y noGe-
pexbs beHrasbsckoro 3annBa.

Yparan 6blJ CaMBIM CBHPENBIM B 9THX MeCTax 3a INO-
cnennne 70 Jjer, CKOPoCTh BeTpa pocturana 220 kujgoMerpos
B yac.

Anrauiickn#i napoxon «Knan Annafin» BoZoOH3MeEIIEHHEM
10 ThlcSlu TOHH He ycmen yKpBITbes B noprty. Ha caenyio-
niee yTPO MOPSKH C YAHBJEHHeM OOHAPYKHJH, UTO CYIHO
HaxXoJHUTCA Ha Cylle, NPUMEPHO B KUJOMETpPe OT MOpS.
HecmoTps Ha OTCyTCTBHEe NOBpEXAEHHH, CYMHO Tak M He
CMOTJIO BEPHYTbCA B Mope H ObJIO NPOAAHO Ha CJOM,
Ho aTofi ckopee 3a6aBHOH, 4eM nedasnbHOH, HCTOpHeH ma-
JIEKO He HCYepNbIBaloTCs Gefbl, KOTOPhHE IPUHOCAT ypa-
raHsl.

«Benuxuit yparau» 1780 roma ynmec ra Becr-Unugckux
octpoBax 20 TeICSY XKU3HEH.

A BoT coo6ienue ot 5 anpens 1973 roga: «Hapn 3anaa-
Ho#i EBpomno#l mpoueccss yparaH OrpoMHOH CHJBI». 3TOT
yparan co ckopoctbio 180 KHIOMETPOB B uac mpoMYalsCsH
no Llentpansuoit Espone. B ®PT', Hupepnannax n Aurauu
noru6san 10 dYenoBek, MHOrue COTHH IOJYUHJIU YBeUbS,
OTnpapJeHbl B GojbHuLbL, MarepuajbHuiii yuep6, HaHeceH-
HEIl yparaHoM, He NOJJAETCsl TOYHOMY MOACUETY — BO BCs-
KOM cJlydae peub HAET O MUJJAMAPAaX, B KaKOH M3 3amagHo-
€BPONEHCKHUX BadioT Ux Hu uaMepsii. B JopTMyHae cepbes-
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HO IoCTpaja/j MeTaJypruuecKuii KOMOMHAT, JBe U3 TpexX
€ro OMEHHbIX Neuell BBHILIIIM U3 CTPOS.

EBporneifinbl Brepsbie N03HAKOMUJNCH C yparanaMi ele
B Te BpeMeHa, Koraa kKapamedabn Koaymb6a wuccaezopadfn
noGeperxbe AHTH/IBCKHX OCTPoBOB. Hemapom wmopsxu Buue-
JI «CTPalllHoe 4yAOBHIIE» HA BOJHAX — MO MOPCKOMY IO-
BEPbIO NPH3HAK HACTYMAIOUIEro CTPAIUHOrO yparaHa. ypa-
ran pasmeran B 1502 rony B nposinBe MoHa Mexay ScnaHb-
onoit u Ilyspro-Puko HaGurtee 30/0T0M H wexmue B Mcena-
HHIO KOpabJiu.

Cam Konym6 croskay.scs ¢ yparasom B 1503 roay, nia-
Basl B toxHOl yactu Kapubckoro Mops. Bor kak onucan ou
3TO HEHM3BECTHOe /i Hero mpexie sBjeHue: «Ilomgusnach
6yps M yTOMHJIA MeHSl HACTOJBKO, UTO f He 3HaJ, Kyla Je-
Batbca. Mou crapele paHbl OTKPBUIMCh, ¥ 1 AeBSTb JAHEl
HCMBITHIBAM THAMKKHE MYyyYeHHs, He HaIesiCb OCTATbCH B XKH-
Bolx. Hukorna eme rsiaza Mou He BHIENH BajiOB CTOJb BbI-
COKHMX M TPO3HBIX, YBEHUAHHBIX NMEHHBIMU rpeGusamu. Berep
He TOJIbKO Melllaj HallleMy NPOJABHKEHHIO, HO M HE MO3BO-
i1 HaM YHTH 32 MBIC, UTOObl YKPBITbCS OT HEMOTOJbl; I10-
3TOMY MPUXOAMJIOCH IUTOPMOBATH B 3TOM TPEKJSATOM OKe-
aHe, KHMeBleM, TOUYHO KOTe]l Ha xKapkom orHe. Hukorga
elle HeGO He BBITVIAZENO TaKHM 3JI0BELMM; OMHAMAK BeCh
JleHb ¥ BCIO HOUb OHO HBLIAJO CAOBHO MJIamMs TOpPHUJA, 4
MOJIHMH H3BepraJjucbh C TaKOH SpOCTbIO, YTO BCAKHHA pas
MHE Kasajocb, OyATO napyca yiKe pasopBaHbl B KJOUbS.
BenblkH ciiefoBaJdH OfHA 3a APYrofl U GbLIM IPO3HBIMH H
YKACHBIMHM, Mbl OBIIM yBepeHH, 4TO KOpaGJd B3JAETAT B
Bo3AyXx. M Bce 310 Bpems ¢ He6Ga GecmpecraHHO majaJy mo-
TOKH BOJBl. DTO Obl He [OXK[Ib, a cymui norom. Jliogu
0Ll HACTOJIBKO H3MYUeHbl, 4TO KAANH CMepTH, KOTOopas
NoJIOXKMJa Obl KOHEL MX YYAOBHUIHBIM CTPaZaHHAM>».

Or wunneiineB Konym6 ysHaj, 4YTO «CepAHTHI BeTep»,
LyBIIMH cO cTOpoHbl Bocxopasmlero CosHIA uW paspyliua-
IUH BCe HA CBOEM NYTH, Ha3bIBAGTCS «XyPaKaH» HJH «XYH-
pakan». XyHpaxkaH Gblyl 60roM IpPeBHHX Mais.

Pas B rony maiia usbupann npekpacHyio JeBCTBEHHHLY,
MOKJIOHANNCH €M, BBHIONHANY JI00ble KeJaHHs, HO He pajo-
BaJsacCb 3TOMy JeByllKa. 3HaJja: NMpHIeT BpeMsi, H OHa Oy-
net GpouleHa B HeoObluafHO ry60KOe 03€puo, YTOObLI yMH-
JIOCTMBHTb MOTyllecTBeHHOro Oora poxzAell XyHpakawa.
3Hana u TO, 4TO GPOCHTCA 32 Hel, 4TOGHl CONMPOBOKIAATb ee
x XyHpakaHy, caMblii KPacHBbI, CH/IbHBIA U CMeJblli MOJIO-
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no¥ BOMH. A BCJeX 3a HHMH OINYCTATCS Ha AHO TAHHCTBEH-
HOrO 03€pa CJAUTKI 30JI0Ta M ApPAaroueHHble KaMHH.

Oco6enno 3n06en GbiBan XyHpakaH B KoHie Jjera. Ile-
pen ero nogejenHeM Ha Hebe KYpHJHCb BCerja KaKue-TO
ocoGennbie 06/1aKa, 3aTeM J€Hb-IBA BO3AYX Gbll HeBHLAH-
HO UYHCTHIM, CBEXHM M IIpO3pauyHbiM. A yXe [OTOM —
CTpaIllHBIE TyuH, HeCyllHe ¢ HeoOBIYaHHOH CKOPOCTHIO IIOTO-
KH JIHBHA...

CBsILIeHHOC/AYKUTEIN Mafisl NMBbITaJHCh [O-CBOEMY Ipell-
CKasaTb HacTylJieHHe yparaHoB: OHM KHAAJH 301y B COCY[
¢ BOIOH, HabJIofa H, Kyla MOJA3YT MOXHATble T'yCEHHIHI,
3aTaNKUBaJH B DOT HOBOPOXKAEHHBIM TIVIafKHe KaMeIlKH,
NPHUCAYLUIMBAIKCh K CTYKY AATJIa H KPUKY UYaHKH...

Bo3MoxKHO, H OblI0 3N0POBOE 3EPHO B HEKOTOPHIX M3
9THX AeHCTBHI; HaBepHAKa OTOPAKOBKA HeNOATBEpAMBILE-
rocs HpMBeJa K KaKHM-TO NpPaBHJbHbIM BbeIBGLaM. M rem
He MeHee H300peTeHHe yueHHKOM [ anujess DBaH/KENHCTO
Toppuuennu 6apoMeTpa Lajno MOpAKaM HecpaBHEHHO OoJee
TOYHOE OpYIKHe, 4eM TO, KOTODBIM BOOPYXKHJIHM cebsi Jpes-
HUe MpeaCcKasaTeNl yparaHos.

Oka3zaJnoch, UTO CHHIKEHHE JaBJIEHHS SIBJSETCH BecbMa
HaJle2XHbIM NPH3HAKOM HacTynawoollero yparaHa. Ho MHorue
JOJITO ellle He BEPHUJIH TOMY.

B 11 yacos 30 munyt yrpa 6 ceurabps 1900 rona Afizex
Monpo Knafin, crapuiufi COTPYyIHHK MeTEOPOJOrHYECKOll
cranuux B ['asBecToHe Ha BocTOuHOM noGepexbe AMepukd,
3aMeTHJl najeHHe atMocdepHoro nasgaenHus. OH cpasy Ke
CBSi3aJ 3TO fIBJeHHe C COOOLIeHHUSMH O TOM, uTo B Kapuos-
CKOM MOpe, B 2 ¢ TNOJIOBHHOH Thiciuax Kuaomertpos ot [aj-
BECTOHA, HECKOJNBKO [Hell Hasax o6pas3oBajicsi yparaH He-
3HAuUHTeNbHON cHabl. KiafiH BHUMAaTesNbHO CIEANJ 3a TeJe-
rpad@HLIMH JAeMelllaM¥ O ABHXKEHWH 3TOTO yparaHa W 30PKO
yCMOTpeJ, YTO OH HeyMoJuMo npubmauxkaerca k [aasecro-
Hy. MeTteoposior BbiBecHs (J1ar ONACHOCTH, HO 3TOMY HHKTO
He NpHZaJ 3HAUEHHS.

Knafin cen Ha Besocunen H cran o6be3kKaTb TOPOL.
JKurenu teM BpeMeHeM cobupanuch Ha HabepexHOH H Ha-
6aogand 3a 0co6eHHO OoJblinMu BoaHaMu. Knafiu yGex-
oaJj BCeX MONHATbLCA Ha 0e30macHble BBICOTH, YHTH H3 J0-
MOB, MHepBble 3TaXXH KOTOPBIX BCEro JIUIIb HAa HECKOJbKO
MeTPOB BO3BbLIINAJNUCL HaJ ypoBHeM oxeaHa. Ho crpaunnie
cnoBa Kuaiina Oblum [Jis TOpOXAaH IJIaCOM BONHIOUIEro B

IYCTHIHE.
Knaiin Bepuysca B 6i0po MOTOAB H 3aMETHJ, YTO CTOJM-
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O6uk pTyTH B GapoMerpe omycTHiacH A0 747 MHIJIMMETDOB.
Bona, no coo6uienusiM, NOAHEMAaLach CO CKopocTbio 40 caH-
THMETPOB B uac.

A Bckope Ha ropoj oGpylImJCS CTpallHeHIUHH yparan.
Bot kak onucan ou Tomacom Xeamom B Kuure «Korma 6y-
WIYIOT CTHXHUY:

«K BocbMHU uacam HHIKHAS yacTb TOPOJAa OKasajach MOA
cjloeM BOABLI OT TPeX A0 NATH MeTpPOB. SIKOpHBIe lemnH,
IIBAPTOBBl CYAOB, CTOSIBIIHX B raBaHH, JONHYJIH, U CYAA
0Ka3a/JHuCh BO BJIACTH BeTpa M BOJH. Korma mopoil BCUBIXH-
Baja MOJIHMSA, OHA OCBelllasa HEBEPOSTHO XKYTKYIO KapTH-
HY: OrpDOMHBle OKeaHCKHe MapOXOAbl PacKauuBaJHCh CpelH
3MaHMH, uepe3 KOTOpble MEPEeKATHIBAJUCL THTAHTCKHE
BaJbl».

[Ipubnusurenvro 8 7 yacos 30 muuyr yrpa Kanaiin cro-
A1y ABEPU U BrJsALIBajJCsg B KPOMEUIHYI TbMy HOUYH, Ha-
IIOJIHEHHYIO BoeM. Bopa 3anuBaja mos u J0oXoAmjaa yxKe IO
IIMKOJIOTOK. BHe3anHo co CTOpPOHBI MOpPS IOSBHJCS THTAHT-
ckufi Baa. He ycnen Kuaiin oTBepHyTbcsl, KaK BOJHA MOX-
HAJach 4yTb He OO caMblx ero mied. KpafiH noHsu, uTo
lasnBecTon nozaBeprcs IWITOPMOBOMY HABOLHEHHIO: YPOBEHb
BOZb! NOBLICHJCA Ha 6 MeTpOB.

B cuaenpymoomyio MHHYTY OT CHJIBHOTO yHapa 3arpsccs
BECh NOM. 3aTeM IOC/JeN0BajJ TOJUOK H Pasfajcs TPeck:
cOopBaHHBle C (hyHIaMEeHTOB AOMa, OrpPOMHBIE IPyabl 06JOM-
KOB IJIBIIM B MoLiHOM rmotoke. HeoxBatHble OpeBHa, cioB-
HO TapaHbl, KOJOTHJN B CTeHBl 3LaHHUSA.

Cuauasna ygapbl OBLIM DPEAKHMH, IIOTOM OHH YydYacTH-
JIUCb, 1 BCKOpPE 3JaHHe CTAJO PA3BAJMBATLCH U PYXHYJIO B
6yLyIoL1e BOJHHI.

Hesagoaro mo moayHouw JIIOAM, KOTOPBIM yAaJOCh I0O-
cTHub HauboJsiee BBICOKOH YacTH TOPOAA, YBHIEH, UTO BOJA
crajia y6biBaTh. [IpuamBHAsi BOJMHA IHOKHHYJA COPOX elle
CTpeMuTesbHee, ueM HaOpocuaacb Ha Hero. B oTmesbHBIX
MeCTax OHa MuaJjiach 110 YJHIAM CO CKOPOCTbIO FOPHOTO IO-
TOKa W Tpou3sBoAuaa ewnle GoJjbille pas3pylleHHil W rybuiaa
GoJiblile NIOfel, YeM BO BpeMs HACTYIJIEHHS.

[Mosnuee B opunuanbuoM nokaane Afzek Kaalin nucasn:
«To, uTO YBHJENH KHUTEJH ropofa B BocKpeceHbe 9 ceHTsO-
pst 1900 rona, mpexacTaBasaao co00OH yKacHOe 3pesulle, Ka-
KOTO IO CHX TOP He BHIEJ IIMBUJIH30BAHHBIA MHDP».

[Tosciony Obuin cienw crpaiuHofi Tparenuu. [loeciony
6bla cMepTb. MepTBble JIIOMH, JIOWAAH, KOPOBH, cOGaku
JeXKd/IR BMeCTe HJH [OooAuHOuKe. PasBajuubl Tpu IHS
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Haszaj CTOABUIEro 3AeCh ropojia, MOKPHIThIE TOJICTHIM CJI0eM
IPSI3U U CJAHM3M, HCIYCKaJd HeBbIHOCUMOE 3JI0OBOHHE.

Yparanom, o6pymmuBiinmcsa Ha [anBecToH, ObLIO YHHU-
ToKeHOo GoJsiee 6 ThicAu Jiomeli. IlpakTHuecku Becb TOPOA
NOABEPIrCsl Pa3pyLIeHHUIO.

Korga Obliun c6poienbl B Boxbl MeKCHKaHCKOro 3ajmnBa
norubliye, Korja OUYHMCTHJAM I'Psi3b U pasobpaju paspylleH-
HBle 3/laHHUS, TMepel XKHUTEJSMH ropofa Bcrasa sompoc: «HTo
nenath panpiie? Kax GbiTb, e€ciy IpsiHET HOBBIH yparan?»

Hacenenne noTpe6oBano OT YHHOBHHKOB TOPOACKOTO
yupaBJeHHs cRenaTh AaMOGy IJs 3aIUTH HX JOMOB OT BOJ
Mekcvkanckoro 3anuBa. PaccMoTpeny ¢ HeCcATOK MJaHOB.
B koHlUe KOHLOB ObLJIO pellleHO CTPOUTb AaMOy M OLHOBpe-
MEHHO NPHIONHUMATh FOPOL.

Co cTOpOHEI 3ajuBa HajA TOPOJAOM BO3HECJOCh TPaHy-
03HOe HHKeHepHOe coopy:xKenue. OT BOAHON CTHXHH AaMOV
3alIMIlaJd BOCBMHUMETPOBbi ciofl KameHnHol Habpocku. [lu-
puHa KaMObl y OCHOBAHWS OOCTHrasa MATH METPOB, BbICOTA
cocTaB/if/]a NSITh ¢ NoJioBWHOH MerpoB. Ha rtaxkyio e BH-
coTy 6olsiii HOAHSTH BCe 3JaHHS ropoja.

Ho cux nop Ha lanBecToH OOpyIIMBAIOTCS KECTOKHE
yparanbl. OHH, KOHEUHO, IPHUMHAIOT €My Bpel, HO TOCJe[-
CTBHSI HEBO3MOXKHO JaxKe cpaBHUTbL ¢ GeacrtBueMm 1900 rona.

HeoueruMyio posb B HpefCKa3blBaHUH YparaHoB Cbl-
rpajo 3HaMeHaTeJbHOe COOBITHE Halllero BeKa, HACTYNHUB-
mee 4 oxtabps 1957 roma,— 3anyck B CCCP nepsoro
HCKYCCTBEHHOro cmyTHHKa 3emuu. Beem O6bLIo sicHO, YTO
OIHOBpeMeHHOe (poTOrpaupoBaHHe 3HAUUTENbHBIX Y4yacT-
KOB 00/1a4HOTO MOKPBITHS 3eMHOH MOBEPXHOCTH C GOJBLIOH
BBICOTBHl JIACT BO3MOXKHOCTb «BBICJE[HTb» HAuaJo yparaHa,
IpencKasaTb BepOsTHOE ero [ABHXKEHHE W HBOJIOLHIO.
W nepBule e cmeuuajbHble METEODOJIOTHUECKHE CHOYTHHKI
3eman — coBetckuil «Kocmoc-122» u amepuranckuii «Tail-
poc-1» fAOKazanu NPaBUIBHOCTb BO3/araBIIHXCS Ha CHYT-
HHUKH HalexX]l.

«Kocmoc-122» 6bi1 eme Gogee, uem <«Tafipoc», «nso-
HIpeH»: C ero MOMOLLbI0 MOXKHO OblIO HosaydaTb ¢oTtorpa-
¢un 00/J1aUHOCTH He TOJbKO JAHeM, HO W Houblo. Ha Hem
Onlia ycTaHOBJIeHA anmaparypa Ias ¢ortorpadupoBanns s
nappakpacubix ayyax. M eme: «Kocmoc-122» Gbin cHaG-
KeH YCTPOHCTBOM, IO3BOJIAIOMNM CY[AHTb O PafHalHMOHHON
TeMneparype o6/aKOB.

KomnsekcHoe McclIefOBaHHE MeTEOPOJIOTHYECKOH HH-
dopmauuy, NOCTynalolell OJHOBPEMEHHO OT COBETCKHUX
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CTYTHHKOB cucteMbl «MeTeop», naeT BO3MOXKHOCTh JOBOJb-
HO YeTKO BHIIBUTb CTPYKTYpy YyparaHoB U Tai¢yHOB.

CBoeBpeMeHHOe NpejcKa3aHue MyTH yparaHoB [TO3BOJIH-
710 Obl COXpPaHUTb MHOTHe KH3HH. Benb ellle coBceM HemaB-
1o, B 1970 romy, Mup cran CBHAeTe]eM CTpaliHOf KaTa-
crpobsl Ha nobGepexbe DeHrajbCKOro 3ajuBa, B KOTOPOH
noru6/10, N0 COOGUIEHHSIM HEKOTOPBIX Tas3eT, A0 MOJyMHJ-
JMOHA 4YeJIOBeK, a B pa3HOH CTeNeHH MoCTpajzano Jgo
10 MuanHOHOB yesOBeK.

ITpenckazanne mOCTOBEpHBIX NMyTeHl MPEACTOSIUUX Ypa-
raHoB MO3BOJIHJIO Obl TaKKe CTPOUTb COODYXKEHHS B Hail-
Gosee Ge3onacHbIX MecTaXx. DTO NOMOIJIO Obl COXPaHHTDL
6oJIbLIMe MaTepHaJdbHble LLeHHOCTH.

MeteocnyTHUKM yXKe Npeiynpenuay 3eMJi0 O BO3HHK-
HOBEHHU W ABHIKEHHH NMKJIOHOB «Auucas, «Kopa», «Hopa»
n npyrux. JKurtenu noGepexuil, Kyaa npubaukKajiuch rpos-
Hble yparanbl, OblIH 3apaHee ONOBelleHbl. BHesamHoe Ha-
najeHHe CTHXHH He cocrosJsoch. Ilo mojcueram amepukai-
CKHX HCCJefoBaTejiell, CBOeBpEeMEHHOe MpPeACKa3aHue ypa-
raHoB yxe cefiuac I03BOJIMJIO HE NOABEPraThb ONACHOCTH
6osee 50 ThiCY yesoBeueCKUX XKH3HEN H rpoMajiHble Mare-
pHaJbHBE UEHHOCTH.

HakoHnen, Her coMHeHWsi B TOM, UTO HayKa HaiifeT Cmo-
co6bl He TOJIKO NPEACKa3biBaTh, HO W 00y3AaTh yparaHbl.

Masenbkve W He OYeHb MaJieHbKHE CIOYTHHKH 3eMJlH
tuna «Kocmocs, «Mereop», «Icca», «Humbyc», rpananos-
Hble COBETCKHe M aMepHKAHCKHe KOCMHUeckHe J1abopaTopyu
IPUCTANBHO BIVISIABLIBAIOTCS B H3MEHSIOLMIYIOCST CTPYKTYpY
06/71aK0B. BUTOK 32 BUTKOM OHH TIPOC/IEKHBAIOT H3MEHEHHA
B (opMe 00s1a4HOCTH, OOHAPYKHUBAIOT Yyrpoxamwuiue MpHu-
3HAKH, 3apoXK/JeHue «3epHa» HOBOro yparata. Ilpofizer He-
MHOTO JIeT, B ONacHyw o6JacTb JIOAbMH OYIyT Hamnpas-
JIEHbl CaMOJIETbl M pPaKeTbl, XUMHUYECKH HJIM MeXaHHYeCKU
BO3/leHCTBYIOIIYEe HA aTMOC(EepHbBle BHXPH.

TeopeTHueckne HNPHUKHIKH COBETCKUX VUEHBIX CBHIE-
TeJbCTBYIOT O TOM, YTO NPH HEKOTOPBIX YCJAOBHSIX MOIKHO
H3MEHHTh XapakTep PasBHUTUS YyparaHoOB H WX TPaeKTOPHH.
CwmepToHOCHBIe BHXPH 6yOyT OTBelelbl B HYXHYIO CTOPOHY.
W — xax 3HaTb? — BO3MOXKHO, B KOHLE KOHIOB yIaCTCst
NOJIe3HO HCII0Jb30BaTh TIPaHAHO3HYI MOLIHOCTb CTHXHH.
Pacuernl nokasniBaloT, YTO HEPTHS «NPUJIHYHOrO» yparaHa
TakoBa, uto Bparckas T'DC BelpaGoTaer ee Jullb uyepes
30 TbicAY JeT.
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OnuiTel 0 06y3NaHHIO yparaHoB yiKe Hauaguch. M yxe
cefiyac aHaJM3 BO3MOXKHBIX NyTell yparaHOB HO3BOJSIET BbI-
SIBUTb NPABHJLHYIO CTPATErHI0 CTPOMTEJBCTBA MPUOPEKHBIX
3MaHuH, M30eXaThb WX paspylleHHs, IMOBBICHTb HX HaleXK-
HOCTb, HCKJIIOUHTb €€ 3aBHCHMOCTb OT I'PO3HBIX CJyualiHbIX
takropos.

B Bbicllell CTemeHH oOmnacHwl /sl JOAeH W CO3MaHHHIX
UMH COOPYIKeHHH cMepud. Tam, e BOpOHKa cMepya Kaca-
eTcs 3eMJIH, IPONCXOIUT HeuTo HeBoobGpasumoe. CMepu cio-
cobeH NONHATL B BO3JYX W HepeHeCTH Ha [APYyroe MeCTO
60J/IbllIHe [0OMa HJIH KEeJe3HOJOPOKHbIE MOCTBHI.

Wpsunucknii cmepu B CIIIA akkypaTHO CKPYTHJA U YTO-
NHJ XKee3HOJOPOKHBI MOCT IJIHHOH 75 MeTpoB; 3aTeM Ie-
peHec 1IepPKOBL BMeCTe ¢ NPHUXOXKAaHAMH Ha 4 Merpa 1o BO3-
IyXy, a NOTOM ellle Ha JBa MeTpa IO 3eMJe.

Mockosckuit cmepu 1904 roma yHHYTONKMWJ POLLY BeKO-
BBIX JIepeBbeB B JleopToBO M ysoxkua mepeBbss B COKOJb-
HHKax Ha wupune 400 umaros.

Yemnuoxd mo kosnuectBy cmepueit — CHIA. Tam onu
Ha3bIBAlOTCA «TOpHamo». B omuom 1967 romy 6wio 3ape-
rucTpupoBaHo 837 rpo3HbIX BHXpell, KOTOPble YHECHH C CO-
6oft 117 XusHell ¥ UNPUUUHHIM pa3pyLIeHHs,, HCUUCJAB-
luecs MHJIJHOHaMM JN0JAMapoB. BojblinHcTBO cMmepuell Gec-
yuHCTBOBa/MO0 Mexny CkajnucTbIMM ropaMH ¥ Anmasnauckoit
IPSANOH — HAa TEPPHTOPHHM, TNPO3BAHHOH MeTeopoJoraMu
«aJjieedl TOpHALO».

CMepTh U yBeubs, YHHUTOXKEHHE YPOXKAEB W KHUJHIL He-
ceT uesnoBeky obGe3yMeBilas cruxus. [loka urto Jsyumas 3a-
HIMTA OT yparaHoB M CMepueld — paHHee NpeNyIpekKieHHe,
Jamollee BO3MOXKHOCTb HACeJEHHIO BOBPEMSI YKPBITBCS OT
omacHoOcTH B HajewHoM Mmecte. C 3TOH LeJbl0 DPUHHMAETCS
psia Mep.

Hanpumep, aMepuKaHCKHe HHXKEHEDHl I/ Npefylnpex-
JIEeHHsST MOPEXOJOB 00 ONACHOCTH MNOCTPOMJIM MJIaBaOLIHl
poGot «KoueBHUK-1». DTO NJIOT € YeTHLIPbMS repMeTHUECKH-
MH aJllOMHHUEBBIMH KOHTEHHEpPaMH, 3aIlOJHEHHBIMH MeTeo-
poJioTHueCKHM O00OpYAOBaHHEM H HAXOASLIUMHCS IOJ BO-
noit. PeryjaspHo uepe3 Kaxible 6 uacos, a OPH CHJIBHOM
BeTpe — uepe3 Kaxabifi yac «KoueBHuk-1» nepepaer mereo-
poJIorHUecKHe CBeIeHHsI O COCTOSHHM TOrojbl B MecTe Ha-
XOXK/JEeHHs IJIoTa. B cBoIKax Noroibl OTMEUAIOTCH TeMIle-
patypa Bo3lyXa M BOALI, HapOMeTpHUeCKOoe NaBJIeHHE, CKO-
POCTb U HallpaBJ/leHHe BeTpa M TeueHUH Ha NOBEPXHOCTH
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oxeana. ITokazaHus mepenaloTcs B UeHTP HaGJIOLeHHS 32
NOroJ0H KOPOTKOBOJHOBOH pagHOCTaHIHeH.

KoneuHo, ynpaBienue cruxuell, ofysmanue ee — JAeJO
He Takoro 6suskoro Gyznyumero. UesoBek He BJajeeT ellle
SHepruel, CpaBHUMOIl C SHepTHell yparaHos, cMepuell u Apy-
THX TPO3HBIX MPUPOXHBIX fBJAeHuH. Ho mepBbie NONBITKH
yXKe clesaHbl. YXKe eCTh MeTOIbl, HO3BOJSIONIHE HaJekHO
H «C rapaHThHeil» BBI3BaTb NOXKJAb HJIH CHET, paccedTb Ty-
MaH HJIM NPeAOTBPATHUTb TPaj.

Yuenole paspaGaThiBalOT CnocoGbl  HPeROTBPAIleHHs
rpo3. B Coepunennbix Illratax mnpenjaraior «3aceMBaTb»
rpo3oBhle O6saka MerasannyeckuMu HUTAMH. B CoBeTcKoM
Corose 11 3TOH LeJNH HCHOJb3YIOT pakeTHHIH o6cTpesa 06-
JIAKOB CIenyaJjibHbIMU TopoiukaMmu. IlepBble sKcnepuMeHTH
[I0Ka3aJH, YTO yueHble Ha BepHOM IYTH.

[ITupoko mpHUMEHSIOTCS Yy HAC Mephbl 3aIIUTH 3eMesb OT
rpaga. Toabko B Cpenueét Asun Gosee 600 TBICSIY TEKTapoOB
nJaHTauuil B NPHHIIMIE TAPaHTHPOBAHBI OT TOTO OeNCTBHA.
B I'pysun paspaGoran cBo#i Meron Gopbbwl ¢ rpagoM. CHa-
vyaja o6saka OOCTpPeJUBAIOT NOBAapEHHOH COJIBIO, 4TOOB He
nate obpasoBaTthcs rpany. Ho ecam Bce Xe 3TOT Ipolecc
HAyascs, TO TYy4y OOCTPEeNHBAIOT CHAPALAMHM H DPaKeTaMH,
HAUHHEHHBIMH ClelMaJbHbIMH PeareHTaMH.

PaspabareiBatoTess cnocoGbl BO3eHCTBHS Ha TPONHYe-
CKHe IUKJOHBI, MHOTHe CHeuHaJHuCThl IOJIAralmoT, UTO MOII-
HBEle HallpaBJeHHble B3PBIBBI HA HYTH IIMKJIOHOB €CJIH H He
paspyuiat ero, T0O BO BCSKOM CJayuae ocaalbfiT ero CHuay.

Amepuranckuit yuenblit nmokrop Bepuep Poccoy mpuny-
mMaJ Apyroit Meroj yKpomeHus TopHano. OH mpexsaraer
3a3eMJISITb BO3HHKAIOUINE B TPO30BBIX O00JaKaX 3JeKTpHue-
CKHe TOJISI TPeXKHJIOMETPOBHIM KabesjeM, KOTOPBIYl Cjenyer
3alyCKaTb NPH INoMoiiu paxeThl. OnyckaTbest KaGesb IO0J-
JKeH Ha IapallioTe W CBOPAYHMBATBCS HAa 3eMJie B CHHPAJb.

[To-BuguMoMy, W LHKJOHBl, U TOPHALO OYyAYT B KOHIE
KOHIIOB YKPOIIEHBI, TaK e KaK U paHee Ka3aBliuecs HeMNo-
OeIMMBIMH CeJIH.

C/10Bo «cesib» ellle COBCEM HeJaBHO NMPHBOAMJIO B yiKac
KuTenefl ropHblx pafionoB Ascrpuu, Hranun, ®paHuumy,
Cepeproit u IOxuolt Amepuku, Cpenneit Asum.

Korza B ropax HEYT CHJIbHBIE NOXKIH MJIH HHTEHCHBHO
TAIOT CHera, Ha BepIIMHAX I'op cKamauBaerTca Boja. To xe
caMoOe IPOMCXOHUT, KOUZla Ha JeAHHKaX o06pasyioTes Tak
HasblBaeMble MODPEHB — YYacCTKH, T'fle Jel pacrasa u o6Gpa-
30BaJl JeJHHKOBOe 03epo. Korja BOABI CKOMHUTCH AOCTATOY-
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HO MHOrO, OHA HM3BEpraetcs ¢ rop, Hecs ¢ co6OH KaMHH,
rpsA3sb, IecoK, HeGeHb, KOTOPble 3aXBaTHIBAIOTCS CO CKJIO-
HOB. 3TOT I'pABEBOH HJU rpsideKaMeHHHH IOTOK — CeJib —
JIBH2KETCSi [I0 CKJIOHY TOpBEl CO CKOpocTbio 156—20 Kujomer-
pOB B uac, H rope TOMY, KTO OKaXKeTCsl HA €ro myTH.

B aBrycre 1910 rona B asep6GalI:XaHCKOM CeJeHUU
Baw-Tefiniok noru6ao 400 uesosek, yumutoxkeno 130 no-
MOB U OIPOMHOE KOJIMUeCTBO CKOTA.

4 mas 1927 roxa ot cena Byaneab no ropoza ®epranbl
ceqb cuec 189 crpoenuit, mory6us 800 rosoB ckoTa
1000 rexTapoB moceBos.

25 mas 1946 roga cenb B pafione EpeBaHa yHHUTOXKH.I
1410 nomos.

15 utons 1959 roga B mosimue pexku [lpyt paspyueno
235 mocToB, 365 KMJOMETDPOB 3KeJe3HONOPOMHLIX H LIOC-
CeHHBIX JOpOT.

OcoGenno omacHbLIM B 3TOM CMBbIc/je pafioHOM B HaleH
CTpaHe HM3l4dBHA CYUTAJIHCH OKpecTHocTH Asma-ATbl. Jlen-
HHKH, 4yTh JIH He HABHCLIHE HAJ TOPOAOM, XKapKoe 3acylu-
JINBOE JIETO, B TeueHHe KOTOPOro HPOMCXOAHJIO OnicTpoe
TasiHHe JIEIHUKOB M oGpa3oBaHue MopeH, 6orarble KaMeH-
Hble POCCBHIIM Ha CKJOHAX rOp, Yiledbs, SBJSAIOLINECT ecTe-
CTBEHHBIM TNyTEM JJIs CceJseli,— BCE 3TO NPHUBOSUIO K TOMY,
YTO OTPOMHBIf TOPOJ IMOCTOSIHHO KHJ MOJ yrpo3ofl crpalu-
HOH OIIaCHOCTH.

Hap npenno:eHusiMH o mpoTtHBOce/eBoil 3auiure Ajma-
Arel Tpymausnuce MHorue rpymmbel uccaeposatenedt. [locne
TIIATEJNLHOTO OOCYXKIEHHS TPeMJOKEeHUH Ha 3acefaHud
Ipesunnyma Aragemuu nHayk CCCP Obln npHHAT DPOEKT,
paspaGoTaHHbIl MOA PyKoBOACTBOM akagemuka M. A. Jlas-
pentbeBa. CyTb ero cBoLHJIach K TOMY, 4TOGLI NPU MOMOLLH
HAaIpaBJ/JeHHOTO B3pbiBa CO3LAaTh B yllledbe Megeo Hachln-
HYIO IVIOTHHY.

21 okrsa6ps 1966 roma 5200 TOHH B3pBIBUATHIX BEIIECTB
nopHsAH B HeGO M cOpPOCHJN B TOUHO Ha3HaueHHble MecTa
2,5 MHIIHOHA Ky6OMeTpoB rpaHuta. 3a OJUH MHUr Oblaa
coopyxeHa mjaoTHHA AauMHONH 120 MeTpOB W WIHpHHON Y
ocHoBanus 400 merpos. 1o Bcem pacueram, JJsa cenas 6blaa
co3naHa HazexHasi nperpaza. KM astu pacuern ompaBna-
JIACh.

IMnotuna pepxkana sk3amed Jerom 1973 roma. B ati
}KapKHe THH H3 JIEJHUKOBBIX MOpeH Ha AsMa-ATy IBHHYJ-
csT Cesb, [0 MOILHOCTH BJBO€ IIPEBOCXOJAHMBIUHI 3HAMEHH-
Toifl cenb 1921 roaa, xorga B ropof Obl10 NPHHECEHO CBbl-
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e 3 MHJAIHOHOB TOHH KamHe#l. W mnjoruHa BhlcTOsIIA!
JIMIb B HeCKOJMbKHX MecCTax OGyJabHo3epbl TOAHAAA ee Ha
nojiTopa-isa Merpa. A KorAa cesb CXJBIHYJ, HeBpeLuMast
NJIOTHHA CTaJa elle MOIIHee — CaM CeJlb YKPeIuJ ee MpH-
HeceHHBIMH C co6oii KaMHAMH. Tenepb NJIOTHHe He cTpalled
JlaXKe caMblil MOIIHBIA ceJieBOH MOTOK.

..Jla, yueHble yxe OymMamorT o6 OO6ysfaHuum CTHXHEH, O
TOM, KaK 3aCTaBHTb UX HE CedATb CMePTb W paspylleHusd, a
coBepmaTh nosesnyio pa6ory. Her npenena mepsanusm ue-
JIOBeKa, HeT Ipelesa MoJjery ero GaHTasud ¥ MBIC/H.

#o% &

Urto BHmeNoCh BUEpa KaK LETb
rJia3aM TBOHM,
Ceromua ana Te6s -— OKOBHI;
Mbicab — TOJILKO MHIILA
Mpicneil HOBLIX,
A ronon ux
HEYTOJNHM.

Snunv Bepxapn

Muorue Beka mpogmoskajach GopbGa uyesoBeka 3a Ha-
JIeXKHOCTb CO3JaBaeMblXx MM Belliefi, ¢ KaXXJIblM HOBbIM IIa-
TOM TMO3HaHHA J06GHBAaJCsS OH HOBHIX moOed B 6opbbe CO
cBOHCTBaMM Belleft, ¢ cunamu ctuxuii. Hayka o manexHo-
CTU BNUTHIBaJa B ceGs BCce HOBble ¥ HOBble IPHTOKM 3Ha-
HHS, OHA YCJIOXHHUJIACh, OKpelJa, NO3BOJNIA YeJOBEKY Mo-
YYBCTBOBATb CBOIO CHJAY B MHPE CTHXHH.

UesioBek 6e3 crpaxa mocesnsieTcs B ropax, NOABepKeH-
HBIX 3eMJETPsICEHHsIM, CTPOUT AOMa Ha JIOGUMBIX yparaHa-
M Tponax.. OH He GOUTCS CTPALIHBIX CUJ TPUPOAH, HEO
YCHEIIHO U3yuaeT ee, 3HAeT, Yero OT Hee MOXKHO OKUAAThH
H KaK Ha Hee MOXKHO BO3/efiCTBOBATb.

UeJioBeK He OCTEperaeTcs YW CO3LAHHBIX UM Belilel —
OHH TIOCJYHIHO CAYyKaT eMy W He MOTYyT BbIPBaTbCs H3 pa-
MOK, B KOTOpBble 3aKJIOUEHbl UeJOBEUECKOH MBICIbIO.

B Gopnbe €O CTHXMSMH pacTeT W CaMOCO3HAHHe UesoBe-
Ka. «3eMJ/is MOMOraeT HaMm INOHSATb caMuX celOsi, KaK He Mo-
MOTYyT HUKakne Kuuru. MGo 3emisi nHam conpoTtnsisiercs.
YenoBek mno3naeT ceGs B 60pble ¢ npensTCTBUAMU»,— INH-
can Anryan e Cent-OK3ionepu.

EnunoGopctBo uesoBeka ¢ NpUPOLOH CTONMbL XKe BEUHO,
Kak U ero ejuHeHue ¢ Heil. KaxauiM CBOMM HOBBIM HOCTH-
JKeHHeM 4YeJIoBeK OpocaeT BbI3OB CTHXUAM W BCerja noOex-
Jaer.
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