
































































































































































































































JKONOTHY

OrPOMHBIE 3AMNACbBI TA3A U OBECITOKOEHHOCTb

CnaHuesble .
MECTOPOXIAEHUS
NpVYpPoAHOro rasa,
paspaboTka KOTopbIX
cuutaercs

9KOHOMUYECKM

BbIFOAHOM

MecTopoxaeHve
Mapcennyc

MecTopoxaeHve
YTuka

MecTopoxaeHve
BapHeTT

O6LWwnpHbIe NofA3eMHble cnaHueBble hopMaLunmy (30/10TUCTbIN LBET) MO 6bl MHOTUE
roapl cHabxatb CLUA npupogHbim razom. OgHako HblO-l;]OpK, 06eCMNOKOEHHbIN
BO3MOXHOCTbIO 3arpsi3HEHUS IMYBUHHBIX BOAOHOCHbIX NAcTOB, BbICTYMNWA NPOTUB
6ypeHuns 1 fo6bI4M ras3a B Tex paioHax MecTopoxaeHus Mapcennyc, rae ra3oHocHble
crnaHueBble CIOM NiexaT nof 3anacamu NPecHon NMTLEBON BOAbI

OB HOBPEMEHHO pacTeT 06eCIIOKOeH-
HOCTB YYEHBIX, IOJIUTUYECKUX AeATe-
JIe¥ U ITpeicTaBUTE e 06II[eCTBEHHO-
CTH, KOTOpPBIE Bce 6oJjiee HACTOMYNBO
YKa3bIBAIOT Ha TO, YTO IPOIECC TOPHU-
30HTAJbHOTO OypeHus, HU3BECTHBIN
KaK MeTOJ THuApopaspbiBa IJACTa,
HpeACTaBIsAeT ONAaCHOCTb JJIA OKPY-
JKaIOMer cpeibl U 3J0POBbA JTIOAEH.
B GypoBble CKBAMKHUHBI I10J] BBICOKUM
JZIaBJIEHUEM 3aKa4YNUBaIOTCs OTPOMHBIE
06'beMBI IIPECHOM BOJBI I XUMHUYECKUX
BEII[eCTB, KOTOPbIE pa3pylIalT IOPOo-
Iy U BBICBOGOKJAIOT a3, MOCJe Yero
GOIBIIIOE KOJIUYECTBO 3arpsA3HEHHON
BOJbI BBIJIMBAETCS U3 9TUX CKBAKUH
06paTHO HAa HOBEPXHOCTH 3€MJIH.

Cnopbl Mexay razofgobbiTynkamm

M rpynnamu rpa)aaH no nosoay 6e3onacHoCcTH
npuo6penn Taky OCTPOTY, YTO BOLLMU

B 3TOM rofly B YACNO rfaBHbIX HOBOCTEWN

HKurenu mrraroB, rae ToA00HBIN
MeTOoJ JOoObIYM ra3a IPUMEHSAJICH YiKe
B TeYEHHUE pAJia JIET, }KaJIyIOTCA Ha 3a-
TPA3HEHUE BO3/IyXa U HUTHhEBOM BOABI.
PaccienoBaHUs, OpraHHU30BaHHBIE
opraHaMu IITATOB U ¢eaepalbHBIMU
BegoMcTBaMu B mitarax Texac, Koso-
pano u BalloMUHT, JTUIIb YCUIUBAIOT
TpeBory. Tak, B pe3yJabTaTe HUCCIIEI0-
BaHUsA, NPOBOJUBIIETOCA B TOPOJKE
Jume, mrat Texac, B aBrycte 2009,
6GBLIIO BBISABJIEHO IPEBBIIIEHUE JIONIY-
CTHUMBIX IIPE/IEJIOB COJIEPIKAHUSA B BO3-
nyxe 6eH3051a, KCUJIOJIA U PYTUX TOK-
CUYHBIX BenlecTB. OTAelIbHbIEe TOH06-
Hble (PaKTHI HEJIb3d CYUTATh HAy YHBIM
JI0OKa3aTeJIbCTBOM TOT'O, YTO TaKad J10-
6b14a rasa B 11eJioM onacHa. C gpyroi
CTOpPOHBI, HeJaBHAA HedTAHAA KaTa-
crpoda B MEKCMKaHCKOM 3aJiuBe —
y6equTeJbHBIH II0BOJ IIPOABIATH
OCTOPOIKHOCTE. [IpecTaBIAeT JIU Me-
TOJl TUAPOpPa3phbIBa IIJIacTa Yepecdyp
GospmIyio yrpoady? YeTKoro oTBeTa
Yy Hac HeT.

BHumaTenbHoe paccmoTpeHue
Cropel MexJy Tras3ofo0bITYNKaAMU
U IpyIIaMU I'Pak/aH I10 II0BoAy 6e30-
IaCHOCTHU IIPUOGPEH TAKYIO OCTPOTY,
9TO BOIILJIHU B 9TOM FO/Iy B YHCJIO TJIaB-
HBIX HOBOCTel. [IOCKOIbKY ciIaHIIeBas
dopmanma Mapcesayc pacrojgaraeT-
cd 1071 BOJOCOGOPHBIM GacceilHOM, KO-
TOPBIM CHabxaeT BOJoI Gosee 9 MIIH
muTeneit Mmeramomuca Heo-Hopk
u 200-TBICAYHOE HAaCeJIEeHHE PACIIOJIO-
JKEHHOI'0 K ceBepy ropoaa Cupakbioc,
JlermrapTaMeHT OXpaHbl OKPYIKaOIIel
cpenel mrara Hpo-Mopk B ampeie
Y#KECTOYMJI IPOIEIy Py PETUCTPAIIU.
Temnepsb rogaTe I 3aABKN Ha Oy peHue
JIOJKHBI OyIYT MIPOXOAUTH TINATEIb-
HYIO 3KCIEPTU3Y BO3AEUCTBUA CBOUX
IIPOEKTOB Ha OKPYKAIILYI0 CPefy —
Tpolecc, KOTOPBIM OKa3ajcd HaCTOIb-
KO JIOJITUM U JOPOTOCTOSAIIUM, YTO r'a-
30J0GBITYUKH IIPEJIOYUTAIOT OTKA-
3BIBATHCH OT CBOUX IIEPBOHAYAIBHBIX
miIaHoB. «M3-3a 3TOT0 MBI He cobupa-
emcs BecTH paGoTe! B Heio-Hopke», —
npusHaeTrca Mapk Yutiau (Mark D.
Whitley), cTapmuii BUIle-IPE3UJEHT
KoMIaHuU Range Resources (r. ®opT-
Yapr, mrar Texac), 0IHOroO U3 IJIaB-
HBIX OyPUJIBIINKOB CKBAXUH Ha Me-
cTopokaeHuN MapceJyc.
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3a Mecdll 10 3TOro ATreHTCTBO IO
OXpaHe OKpYyJKamIled cpeibl Hada-
JIO JBYXJEeTHee BCECTOPOHHEE HCCJIe-
JloBaHHUE IIpollecca I'OPU30HTAJIBHO-
ro 6ypeHus, oT BelGopa MecTa paboT
10 OTBEJEHUA 3arpA3HEHHBIX BOJ.
B nocTYynMBIINX II0 3JIEKTPOHHOU IT0-
4Te OTBE€TaX Ha BOIIPOCHI KypHala
Scientific American areHTCTBO COOOIITH-
JI0, YTO O MOTEHIMAIbHO BPEJHOM BO3-
JeICTBUM HA MUTBHEBYIO BOJY I'OBOPAT
JIUIIb PAa3PO3HEHHBIE CBEACHUS, A «<HA-
Y4YHBIE JaHHBIE, IIOATBEPKAOIINE I10-
JI06GHBIE OIIACEHU A, OTCYTCTBYIOT. Kak
yKasaJjo areHTCTBO, LleJIb UCCJIe0Ba-
HUSA COCTOUT B TOM, YTOOBI «yCTPaHUTH
BC€ HayYHbIe HEOIIPEIETEHHOCTH.

ITo MHEHUIO HEKOTOPBIX 3aKOHOJA-
TeJIeH, 10 3aBepIIeHUs NOLOOHBIX UC-
clIeJOBAHUM CIIeiyeT 3a/iepKaTh cia-
4y B apeH/ly 3€MJIU U IIpoBeeHue 6y-
pPoBBIX pa6oT. OJHAKO, KaK 3aABJIAET
Koatpun Kiabep (Kathryn Z. Klaber),
Npe3uJeHT co3faHHOoi B IleHcHIb-
BAaHUU TIa30J00BIBAIOINEH TI'PYIIIIbI
Marcellus Shale Coalition, 6ypeHue He
6yJeT IPUOCTAHOBJIEHO HUTZAE, KPO-
Me, BO3BMOYKHO, IITaTa HbIO—ﬁOpK. «He
BHIKY, KAKMM 00pa3oM HCciIeJoBaHUe
areHTCTBa MOXKET IOBJIMATH HA ILIa-
HBI pacIIupeHus pabor», — nobaBid-
€T K 9TOMY YUTIH.

BHU3 no 6ypoBoii CKBaXXuHe

I'naBHasg NPUYMHA BO3HUKIIEH o6e-
CIIOKO€HHOCTH — XHMHUYECKUE Be-
IecTBa, UCIOJb3yeMble B IIpolecce
ruapopaspeiBa Itacrta. Ilocie pac-
qyucTKU 1,5-2 ra semsu npobypusa-
eTcA CKBalKMHA K CIAHIIEBOMY CJIOIO,
pacIloIOKEeHHOMY, Kak
B 900-2400 M OT ITOBEPXHOCTH 3€M-
1. [TOCKOJIBKY TOJIIUHA 3TOTO CJIOA
cocTaBaAgeT OOBIYHO JTUIIb HECKOJb-

IIpaBUIo,

KO JIeCATKOB METPOB, IOJIOBKa Oypa
NOCTENEeHHO NoBopaunBaeTcsa Ha 90°,
U GypeHUe IPOJIOJIKAETCA YiKe TOpH-
30HTAJBHO, BAOJb CJIAHIIEBOrO CJIOSA,
Ha IpOoTAXKeHUH 1,6 KM. 3aTeM BO BCIO
npoOypeHHYI0 CKBAKUHY BCTABJIACT-
cdA cTanbHasg Tpy6a, KOTOPYIO OKPYyKa-
IOT 0GOJIOYKOM U3 JKUJKOT0 [IEMEHTHO-
ro pacTsopa.

T'uppopasphlB ClIaHIIEBOroO ILjIacTa
IPOU3BOAUTCA OTPE3KAMH JIJINHOMN
no 300 M, HAUUHAA C JaJIbHET0 KOHIIa
TpyOBl. MoIHbIE HACOCHI 3aKa4uBa-

0T B TPyOy 6osiee 4 MJIH JI JKUIKOCTH,
KOTOpas IPOXOAUT 4Yepe3 IPOoOuTHIE
B CTEHKax 3TOM TPyOBI OTBEpPCTHUA,
co3gaBas gaBiaeHue okoso 400 Kr HaA
KB. CM U IIPOU3BO/ISA TU/IPABINYECKUI
paspeIlB Iacrta. Ilojg3eMHoe aaBiie-
HUeE BBITQJIKHUBAET 9TY JKHUJKYIO CMECh
JISI TUAPOPA3phIBa 06PaTHO U3 TPYObI
HaBepX — TaKasfd ¥KHUJKOCTb BBIHOCUT
c co60l U3 cIaHIla pa3JIudHble XUMU-
YeCKHUe COeJJMHEHUSA, BKJIIOYAs COJIH,
THMKeJIble MeTaJUIbl U1 €CTECTBEHHBIE
paaroaKTUBHBIE BelecTBa. Besa aTa
BBITEKAIOIAsA KUJKOCTh IOCTYIIAeT
B IPY/JA-OTCTOMHHUK MJU B CIIeIUAJIb-
HBbIE pe3epByaphbl. [Io3Hee 1o TOM ke
Tpy6e BBIXOJUT raa.

3akaunBaeMas B CKBAKUHY KU/-
Kad cMech nmpumepHo Ha 99,5% co-
CTOUT U3 IPECHOM BOJBI, IIECKA U Ha
0,5% — U3 XUMHUYECKUX BemecTB. [le-
COK IpeJoTBpalllaeT CMBIKAHUE Tpe-
IIMH IT0CJIe CHUMKEHUSA TaBIeHUsA, 110-
3BOJIAA IpocadynBaThed raay. Ilpu pa-
60Te Ha KamKJON CKBaKUHE GypOBBIE
KOMIIAaHUM MCIIOJb3YIOT COGCTBEH-
HYIO JKUJIKYI0 CMECh, BKIIOYAIONUIYI0 OT
10-12 pas3auYHBIX XMMHUYECKUX Be-
IIECTB, B TOM YHCJIe 100aBKY JUI CHU-
JKEHUSA TPEHUS IIPU IPOTEKAHUU CMe-
CH, UHT'UOUTOP AJIA IPeAYIIPeKJIeHUA
obpa3oBaHUA pPIKABUYUHEBI,
Ty JJI OYUCTKHA OTBEPCTUU B CTEH-
Kax TpyObl, 6aKTEepPUIUABLI AJA YHU-
YTOKEHUSI MUKPOOPTaHU3MOB, 3a-

KHCJIO-

MeJIAIONINX HEKOTOPbIE XUMUYECKUE
peaknuu, u Ap. B 6oee yem gecaTke
JKUJAKUX PacTBOPOB AJIA TUAPOpa3-
pBIBa ILTAcTa, KOTOPBIE HCIOJIbL3yeT
Halliburton — ogHa U3 KPyHHEHIINX
aMepUKaHCKUX KOMIIaHHH, pa6ora-
IOIUX II0 dTOM TEeXHOJIOTUH, — CO-
Jiep:RaTcA XJIOPHUCTOBOAOPOAHAA (co-
JAAHAA) KUCJIOoTA,
u GaKTEepUIUAHBINA Ipernapar IJIy-

9TUJIEHTJIHUKOJIb

Tapaabaerun. B
xKomnianusa BJ Services npumeHs-
€T MeTaHOJI U cMeCh He(DTAHBIX JUC-
TunasaToB. Xora 0,5% kakeTcd He-
60bI1110M TUGPOI, 3aKadyeHHBIE B TPY-
6y GoJsiee 4 MJIH JI JKUJKOCTH — 3TO
20 TBIC. J PA3JIUYHBIX XUMUYECKUX
BEII[ECTB.

CBOIO O4Y€pensn,

Co BpeMeHeM BJ0Jb IIEPBON CKBa-
JKUHBI JUIMHOM 1,6 KM Gy1eT IIpou3Be-
JIEHO IIATh THAPOPa3PHIBOB CIAHIIEBO-
ro miacTta. B mocieayromniyue HeCKOJIb-

KO JIeT OT MCXOJIHOM BEPTUKAJbHOM
CKBQKHHBI MOMKET OBITh IMpoOypeHo
10 12 ropu3oHTaJbHBIX CKBakMUH. Ha
JleCATHh CKBAKUH, KaKAad U3 KOTOPBIX
COCTOUT U3 IIATHU OTPE3KOB, II0Tpebo-
BaJioch 6Bl M3pacxofoBaTh 189 MIH I
npecHON Boabl U 946 THIC. 1 XUMHUYe-
CKUX BEIIECTB.

ITo MHEHHIO I'€0JIOTOB, BEPOATHOCTh
TOr0, 4YTO 9TU XMMUYECKHE BEIECTBA
monajayT B IOJA3€MHBIEC BOJBI, Kpai-
HE HEBEJUKA, IOCKOJBKY CaMH BOJBbI
HaxXoAATCcA 06bIYHO Ha INIy6UHEe B He-
CKOJIBKO JIECATKOB METPOB, a CJIaHeI]
OT/leIEH OT HUX BOJJOHEIPOHUIIaeMO
TOPHOM Iopojo#i. Bnpouewm, BeITEKaA-
fommasa o6paTHO U3 TPYOBI HUJKOCTH
BIIOJIHE MOKET NPOCAaYUBATHCA BHU3
4epes3 yCcThe CKBamKUHBI. «M3-3a BBI-
COKOT'0 JIaBJICHUA MOTYT BO3HHUKATh
c6ou B paboTe HA IMOBEPXHOCTU», —
npusHaeT [[:KoH X3Hrep, ceKpeTapb
JlenapTaMeHTa OXpaHBbl OKpYyalo-
mel cpeanl mrarta IleHcUIbBaHUA.
XoTa ANA NpeAyNpeRJeHud TaKo-
ro nmpocaynBaHusa Tpyba OKpy:eHa
IIEMEeHTHON OG6OJO0YKOMU, «paccTosd-
HUE MEXJY CTEHKaMM IIPoOypeHHOM
CKBa:KMHBI U BCTABJIEHHOU B HEE TPY-
6oi1 He Be3/ie OAUHAKOBO», — YKa3bI-
BaeT OHTOHU MHrpaddu (Anthony R.
Ingraffea), mpodeccop MmammuHoOCTpPO-
eHusa KopHeNIJICKoro yHUBEpCUTETA,
UMEIUH JJOKTOPCKYIO CTENEeHb II0
MeXaHUKe TUPpopaspbiBa FOPHOI 10~
POABI, YbH UCCIIEOBAHUA BpEMEHAMU
¢uHaAHCHUPOBAIUCH Ta30100bBITYNKA-
Mu. Takaa CKBamMHa IIepeceKaeT IIy-
CTOTBI, PAa3JOMBI, TPEIIUHBI, <1 UHO-
TJja HeMEHTHBIA pacTBOP He 3aI0JIHA-
€T 3TU HEPOBHOCTID.

HesicHO TaKike, KakK J0JIro Ipojep-
JKUTCA STOT IIEMEHTHBIN pacTBOP.
K Tomy e 6yp MOkKeT onacTh B Me-
TaHOBBIE KapMaHBbl, U TOTJa IOJAHU-
MamIIuicd 0 CKBaKUHe ra3 BCTPe-
TUTCA C MOJA3eMHBIMU Bojgamu. Eme
OJHOM ITPO6JIEeMOIl MOTYyT CTATh yTed-
KM U3 IIJI0XO CJAEeJIaHHBIX UJIHU 06JH-
IIOBAHHBIX NPYAOB-OTCTOUHUKOB. Jlo
40% BOABI U XUMUUIECKUX BEIIECTB,
3aKayMBaeMbIX B CKBaKMHY, BO3Bpa-
IIAITCA B BUJE BBITEKAIOIIEH o6paT-
HO U3 TPyOBl 3arpA3HEHHOMN KUJKO-
ctu. (KoMnaHuM cTaparwTcsd JAelaTh
BCe IpaBUJIbHO, — roBopuT CKoTT Po-
6epTc (Scott Roberts), samecTuTenn
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FTMAPOPA3PbLIB MJIACTA

MeTog rugpaBnmyeckoro paspbiBa Unv rmapopaspeiBa niacta o6ecneymnBaeT Bbl-

CcBO6GOXAEeHME U3 cnaHua npupoaHoro rasa. B npobypeHHyto K cnaHuesomy Croko

CKBa>XXUHY, MayLLyt 3aTeM BLOSb 3TOr0 CNOS, BCTABNSIOT CTanbHY0 TPy6y, BOKPYr
KOTOPOW BBOAUTCSH XUAKMI LLeMEHTHbIN pacTeop. NoTom 6y-

POBYIO YCTAHOBKY YAANsAOT N HA HECKONbKUX OTAENbHbIX

ﬁ?é’TF’:HB::Ka oTpeskax noo4epenHo NPoM3BOaAT MMAPOPasphbIB

5] cnaHueBou nopoabl (04MH 13 Takux OTPE3KOB rokasaH

BHU3Y cripaBa)

py3oBuk
C 6ypoBbIM
Hacocom

] — |

i —

- XKugkoctb FpyA-oTCTOMHUK
nogy |+ RAS Tpy6onposog,

O"6paTHbu7|

noToK

& XhgKoeTm
urasa

Mocne ynanexus 6y-
pPOBOW yCTAHOBKM

B TPyOy 3aKaynBaeT- ;
€S KUAKOCTb ANS TU- KMAKOCTH

ApopaspblBa MnacTa; . / KnaocTs

non
aTa Xe XUAKOCTb, : i s
BbITeKaroLlas obpart- paspyiwiaet

HO, HanpaBnaeTcs
B MPYA-OTCTOMHMK

nnu B cneunarnbHble O6patHbIn
[OTOK

pesepsyapsl. Mo3a- . XUBKOCTH

Hee Yyepes3 yCTbe 4 4T urasa

CKBaXWHbI (He rmoka-
3aHo) ras nocTtynaet Ha kaxpom otpeske nepgopa-
B Tpy60OMpoBsoa TOp Npo6uBaeT OTBEPCTUSA B CTEHKAX
cTasibHOW TPY6bl, MOKPbITbIX LLEMEHTHLIM PACTBOPOM.
Yepes Hux nof 60MbLUMM AaBIEHUEM NPOXOAUT XunaKas
CMecCb 13 BOAbI, MeCKa U XMMUKaTOB, paspyLuas nopoay.
3arteM aTa XWUOKOCTb, a MO3JHEE U ras, NogHUMaloTcs
BBEepX Mo Tpy6e

cekperaps JlemapTaMeHTa OXPaHBI
OKpYIKaloIleil cpeibl IT0 yIIPaBJICHUIO
MHHepaJIbHBIMU pecypcamu. — Of-
HAKO eIlle BCTPeYaIoTCH OTAeJbHBIE
peicTaBUTENIN, KOTOPBIe 3a0BIBAIOT,
KaKKe JOKHBI ObITh IPUOPUTETHD.

XumMunyeckas npo3payHoOCTb
OT4yacTU NPUYMHON HACTOPOKEHHO-
CTHU IIO IIOBOAY HCIIOJIB3OBaHUA XHW-
CTpaHe 6e3yCrIOBHO HYy>XHa 9HEepPrus.
Ho en TakXe Hy>XHa nuTbeBas Boja.
CoBmeLlaeTcs nm 0gHO € Apyrum?
Bonpoc ocTtaetcsa OTKPbITbIM

MHUYeCKHUX BEeIleCTB CTaJl HEKUH I0pH-
JUYECKU MaHeBpP, 0CBOOOK AU
MeTOoJ| THJpopa3pbiBa OT Heo6X0oau-
MOCTH COOIIOATh ITOJIOMKEHUA 3aKO0-
Ha 0 6e30I1aCHOM MUThHEBOM BOJIE, KO-
TOpBIE KACAIOTCA «KOHTPOJIA 3aKa4YKU
CTOYHBIX BOJ, IIOZ] 3¢MJII0O» U 3aIHIIA-
IOT ITOI3eMHBbIe NICTOYHHUKU ITUTHEBOM
BOJBI OT 3arpsA3HeHHdA. B cBoe Bpema
JTAaHHYIO IPUBHUJIETHIO, 3aKPeIlJIEHHYIO
B 3akoHe 00 9HEPreTHYECKOU MHOJIH-
Tuke 2005 r., OKpecTUIN Jia3ehKon
Halliburtorn», IOCKOJIbKY €€ IIOAAe KAl
TOTJAIIHUKM BuIe-ipe3ugeHT CIIIA
Juk Yeiinu (Dick Cheney) — npexe
TJIaBHBIA HCIOJHHUTEJIbHBIH AUPEK-
Top KomnaHuu Halliburton. nsa ot-
MeHBI 9TOH NpuBHIeruu diaeH Ilana-
THI IIpeacTaBuTrenaeit Mopuc XuHYN
(Maurice Hinchey) npeaiosun cooT-
BETCTBYIOIIUH 3aKOHOIIPOEKT. B mae
JOKYMEHT HaXOAMJICA B KOMUTETE, HO
OTCYTCTBOBaJI rpadUK ero pacCMoTpe-
HUA. BopoueM, kak cuutaeT KaTpun
Kma6ep, Takoi 3aKoH He Oy/IeT ©UMETh
CMBICTIA.

Me®ay TeM B COOTBETCTBUH C Tpe-
60BaHUAMHU YIpPaBJICHHUSA OXpPaHBI
Tpyna, japbas KOMIIAHUA MAOJIKHA
HMeTb CIIMCOK IPUMEHAEMBbIX Ha KOH-
KPEeTHOM OObeKTe XHUMUYECKUX Be-
IIECTB, KaKI0e U3 KOTOPBIX II0JIydaeT
«aracropT 6e30IacHOCTH MaTepHaJar.
Bce oTH JaHHBIE IPEJOCTABIAIOTCS
n1r060My o6GpaTHUBIIEMYyCHA 3a HUMH,
4TOGBI B C/Iy4Yae aBapUU MOMKHO ObLIO
OLIEHUTh BO3MOMKHBIE IOBPEKICHUA
u ymep6. OfHAKO, KAK TOBOPUT B CBO-
eM JOKyMeHTaIbHOM duibMe [ a3oBas
crpaHa» (Gasland — ¢uiabM, nocsi-
IIeHHBIA Ipob6eMe MOTeHI[HaTbHBIX
OIIACHOCTEH JJIs 3J0pOBBSA, KOTO-
peIM noaBepraercsa HacejeHue CIITA)
pexuccep lxom Porc (Josh Fox),
rasofo0bIBaOIe KOMIIAaHUHU OTKa-
3BIBAJIMCh COOOIATh €My, a TaKikKe
IPOMKUBABIIUM IOGIU30CTU TpakK-
JaHaM, KaKue HMEHHO XMMHKATHI HC-
I0Jb30BAJINCH HA T€X U UHBIX 06b-
eKTax.

Kia6ep 3aAaBIAET, YTO MECTHBIE pe-
I'yJAUPYIOIIHe OPraHbl MOTYT IIOJIyYaTh
TaKue nacnopTa 6e30I1acHOCTH U 3HA-
KOMHUTBH C 9TOM mHpoOpManyel Hace-
snenue. Ho B Io0GHBIX IMacopTax He
yKa3blBaeTCA KOHI[EHTPAIIUA XHUMU-
YECKHX BEIIECTB — TO, YTO ATEHTCTBO
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110 OXpaHe OKPY:KAIOIIeN CpeJbl CUU-
TaeT «HEOOXOAMMBIM JJIl OIpejese-
HHUA TOKCUYHOCTH» KOHKPETHOI'O XH1-
MuEaTa. B cBoio ouepensb, Po6epTc us
JlemapTaMeHTa OXpaHBI OKPYKAI-
el cpejibl 3aMedaeT, YTO B IIpejia-
raeMbIX acIopTax He pacKpbIBaeTCs
cnoco6 CMEMIMBAHUA WJIHN IPUMEHe-
HUSA XUMAYECKUX BEIeCTB: «<JTO CUU-
TaeTCHA MHTEJUIEKTYaIbHOM COGCTBEH-
HOCTBIO». Borpoc B TOM, He IpUBEAET
JIX CMEIIMBAHHWE 3TUX XMUMUKATOB NI
HUX PeaKIUs C XUMUYECKUMHU COeIHE-
HUSMU B CKBasKUHE K 00pa3oBaHUIO
KaKUX-TO HOBBIX COEJUHEHUM, KOTO-
pble MOTYT OKa3aTbCH TOKCUYHBIMU.

BpeHBIMU
¥ B YUCTOM BHJE. AIBOKATCKas I'pyII-
na River Reporter n3a ropoga Happo-
ycGepr, mrar Hplo-Hopk, Hampasu-
Jla Ha pacCMOTPEHNE B OpPraHU3aIUI0
Endocrine Disruption Exchange (Heikom-
MepuecKast Hay4HAst opeaHu3ayust, pu-
HaHcupyemast 3a cHem UacmHbslX (POH-
008 U NOJcepmMBoBAHULL 2paHOaH, KO-
mopast 8edem uccnedo8aAmMensbCKyto
u npocsemumensckyto pabomy 8 o6-
nracmu  3HOOKPUHHBLX  HapyuleHull,
8pedHo20 8o30elicmBust HA Op2aHU3M
yenoseka U NPUPOOHYIO OKPYHCAIO-
wyto cpedy pA3nuUUHBLX XUMUUECKUX
sewecms. — IIpum. nep.) CIUCOK U3
54 XMMHUYECKUX BEIEeCTB, NUMEIOINX
TaKOM «1acropT 6e30I1acHOCTH MaTe-
puanar. ITo 3aKJIIOYEHUIO 3TOH opra-
HU3anuu, BoamiasisgemMor Teo Kou-
6opHOM (Theo Colborn), npexHUM Ha-
YYHBIM KOHCYJIbTAHTOM ATEHTCTBA I10
oxXpaHe OKPY:KaIIlell cpe/ibl, JaHHbIe
XMMHUYECKUe BellecTBa paclpeess-
I0OTCA 0 14 KaTEropruAM IOTEHIINATb-
HO OITACHBIX I 3I0POBbS, BKJIIOYASA

XuMHUKaThl OBIBAIOT

BO3MOKHOCTH HAHECEHUSA IIOBPEIKIC-
HUH JIETKUM, [I€4YeHU, IOYKaAM, KpoBH
U TOJIOBHOMY MO3ry 4Y€JIOBEKA.

3arpsisHeHMe Nog3eMHbIX BOJ,

PykoBoguTEeIN Ta30J00BITYNKOB,
BKJIIOYas YUTIU U3 KoMIaHUMU Range
Resources, yKa3bIBaIOT Ha OTCYTCTBUE
JOKYMEHTAJbHBIX IIOATBEPKACHUN
XoTa OBl OJHOTO ciydas 3arpsasHe-
HUA IIOA3EMHBIX BO/I B pesyanaTe nc-
0Jb30BaHUSA MeToJa r'ujpopas3pbiBa
miacta. HekoTopble peryjupyloniye
OopraHbl C dTHUM coIJIacHBI. Kpurtu-
KU ofpalnaloT BHUMaHHE Ha TO, YTO

CKa3aHHOE OTHOCUTCHA JIMIIb K MO b-
€My Ha YPOBEHb IIOJI3EMHBIX BOJ, TOM
JKUJKOCTH, YTO ObllIa paHee 3aKadaHa
B CKBaKMUHY. Eciau ke HocMOTpeTh
Ha IpollecC NPUMEHEHUA ITOro Me-
ToAa B IeJOM, BKJOYas 3alojHe-
HUE 3arpa3HEeHHOU BOJONU IIPy/JOB-
OTCTOMHUKOB, TO CYII€CTBYIOT COT-
HU 3aJJ0KyMEHTHUPOBAHHBIX CJIydaeB
3arpasHeHud. Hanpumep, y ropoaka
JduMok, mrat IlencuabBaHuUs, MECT-
HBIA [lemapTaMeHT OXpaHbI OKpYyKa-
IoIIe cpeibl IPUBJIEK K Cy1eGHOM OT-
BeTCTBEHHOCTH KomnaHuio Cabot Oil
& Gas n3 XpIOCTOHA 3a pa3juB AU-
3€eJIbHOI0 TONJMBAa U 3arpA3HEHHOU
BOZBI, BbITEKABIIE Ha IOBEPXHOCTH
U3 CKBaKMHBI.

Brpouem, Gosblias YacTb Hapy-
II€HUM, HA KOTOpPbIE CCHLIAIOTCA pe-
ryJupyloliyde OpraHbl, He CBA3aHa
¢ XMMUYECKUMU BeIllecTBaMU, IPU-
MEeHAEMBIMU NIPU THUAPOPa3pbIBE
njaacta. /eJo B TOM, 4TO B CBOUX 3a-
ABJIEHUAX U Ta30J00bITYUKU, U UX
KPUTHUKMU «ObIBAIOT HE BIIOJTHE UICKPEHHU-
M — cumnrtaeT Teppu OHrenzep (Terry
Engelder), mpodeccop 3eMmiaeBegeHUsA
u3 YHuBepcurera mrara [lencunbba-
HUSA, UCCJIEJOBAHUA KOTOPOr'O TaKXKe
oT4yacTd (pUHAHCUPYIOTCH Ira30o4006bl-
BaromuMH Kommaauamu. «Hbo-Mopk,
B YaCTHOCTH, BeJIeT ce6dA TUIIEMEPHO —
€ro0 BIIOJIHE yCTPaUBaET OTOIJIEHNE Ha
TIPUPOJHOM rase, KOTOPbIi 106bIBaeT-
cAnyTeM 6ypeHUA BOKPYT ITOA3€MHBIX
HCTOYHUKOB BOJOCHAGKEHUA ropoja
IIuttcbyprar. Tak ke cuutaeT XoH-
rep: «O6e CTOPOHBI cTapaloTcA B3ATh
BepX, a JKePTBOU B 9TOU 60pb6e MOKeT
cTaTh UCTUHA.

PesynbpTaTs!
TOpoe OBbIIO HadyaTo AT€HTCTBOM IIO
oXpaHe OKpYiKalollel cpeabl U JI0IK-
HO 3aBepHIUTHCA B 2012 1., MOIJIH GBI
106aBUTh SICHOCTH B 3TOM BOIIPOCE.
Kpome Toro, B urJje 3TOro rojga 3To
areHTCTBO ILIAHUPOBAJIO OO0bABUTH
UTOTU pacclefjoBaHUA CJydaeB 3a-
IPA3HEHUSA BOJ03a00PHBIX CKBAMXKUH,
KOTOPBIMU IOJIb3YIOTCSA KUTENN Pep-
MEpPCKOTo nocejka I[laBuanoH B IraTe
BaiioMuHT.

HCccaegqoBaHUA, KO-

BypeHue nonHbIiM xogom
HeszaBucumo ot COAEpKaAHUA JOKJIA-
J0B ATeHTCTBa II0 OXpaHE€ OKpYyiKa-

IOIIe cpejbl HUCIOJb30BAHUIO Me-
ToJA THUJApoOpaspbiBa IJAacTa CYyXK-
JIeHo,
Tak, B Mmae komntanusa Statoil Natural
Gas noanycana corjameHue o exxe-
TOAHOU mocTaBKe B TedyeHue 20 et
113 mapa ky6. M rasa U3 MECTOPOK-
nAeHusa Mapcesayc U 0 ero nepekad-
Ke U3 NyHKTa dinucbepr, mrart ITeH-
cunpBaHusa, B TopoHTO. JII06OIIBIT-
HO, 4TO B MapTe 3Ta e KOMNaHU:A

II0O-BUAMMOMY, IIPOIBETATH.

o6s3asache cHaAGXKaTh ra3oM TOpPOJ
Hpo-Hopk.

HanpAameHHOCTb IO IIOBOJAY IIpU-
MEHEeHUd MeToJa TUJpopas3phiBa
njgacTa, BEpOATHO, coxpaHuTcsa. Ha
KOoH(pepeHuH, cocToABIIeca 3 Masa
B YHusBepcurtere J[lokeHa, XaHrep
IIpu3BajJl BBECTU OJd KOMIAHUKM Ha-
JIOT Ha A0OBITBIE IOJIE3HbIE HCKOIIae-
Mble, a coOpaHHBIE TaKUM o6pasom
cpeJcTBa HAIlpAaBUTh Ha repMeTHU3a-
IJUI0 OCTABJIEHHBIX CKBaKUH U Ha UC-
paBJIeHUE APYTUX BO3MOMKHBIX IIO-
BpexJIeHUN. Takol HAJIOT yiKe cyIie-
ctByeT B 28 mtarax. Kinabep B cBoio
oyepeab NpeAynpeaniIa, 4To Yepec-
qyp 60JIbIIIOE YHCJIO NPENATCTBUN MO-
JKEeT CIEpKaTh pacllupeHue 6ypuIb-
HBIX pa6oT B [leHcuabBaHUM, 6i1aro-
Japd KOTOpOMYy, IIOJAYEpKHyJa OHa,
3JleCh B IIPOIIJIOM I'ojly GBLJIO CO3aHO
107 ThIC. pabouynx MecT. [[a30106bIT-
YUKHU, ykaszana Kaabep, He XOTAT,
«qTOOBI UX CTPAaHAa yIyCTUIA BO3MOK-
HOCTh BKYCHTB ILJIOABI O6GJafaHUA
COOGCTBEHHBIM IIPUPOJHBIM Ta30My.
CrtpaHe 6€3yCIOBHO HYKHa dHEPrUd.
Ho eil Takke Hy:KHa NUTbeBas BOJA.
CoBMemiaeTcs JIU OAHO ¢ ApyTuM? Bo-
IIpOC OCTA€TCA OTKPBITHIM. M

Mepesoa: A.H. Boxko

AONOJIHUTENBbHASA JINTEPATYPA

m CeepeHusa oT opraHusaumn Marcellus
Shale Coalition Ha calite: www.
pamarcellus.com

= Bupeo ¢ paccka3oM OHTOHM UHrpad-
dun o cyTM mMeToAda rmgpopaspbiBa nna-
cta Ha caunte: www.mefeedia.com/
watch/28577813

u O pokymeHTansHom cunbme Gasland
Ha caWTe: www.gaslandthemovie/com
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POBOTOTEXHUKA

Mutep CuHrep

Co BpeMEHN N306peTEHUA aTOMHON 6OMObI
pPO6OThLI BHECU, NOXAJIYN, CaMble CepbedHble
N3MEHEHNSA B CrOCOObI BeAeHUSA BOMNHbI

KakK Ha none 604, Tak U B BO34YLLHOM

NPOCTPaHCTBE Hag HUM

e

iAo G e AL,
B BbICOKbTeXHQHOFMHHOM BOWHE

2 pacnpocmanwnqcb Hapqéofeer*



“¥

e B Hayaae 1970-x rr. He-

CKOJIBKO YYEHBIX, UHKEHEPOB,

HOAPALINKOB MUHUCTEPCTBA
o6oponsbl 1 opunepos BBC CIIIA 065-
€IMHUJINCH B I'PYIIIY, YTOOBI PEIINTD,
B CYII[HOCTH, OAHY 3ajga4dy. OHU 3a1a-
JINCH LEJIBI0 CO3/1aTh MAIIUHBI, CIIO-
co6HBIE IeCTBOBATh B 60€BBIX yCJIO-
BUAX 6€3 HEIOCPEACTBEHHOI'0 yIIPaB-
JIEHUS YeJIOBEKOM, U HAWTHU CIOCOOBI
y6eauTsb o6IIeCTBEHHOCTh U TBEPO-
JI0GBIX BOEHHBIX YMHOB [leHTaroHa

B TOM, YTO 3a/eMCTBOBATh POGOTOB
Ha noje 60 — mepcrekTuBHO. Cta-
pasich He MPUBJEKATh K ce6e BHUMA-
HUs, Tpynna cobupaiachk OJAUH-IBA
pasa B roji, 4To6el 06CyAUTH TEXHU-
YeCKUe BOIIPOCHI, 0OMEHATHCA HOBO-
CTAMHU U BO30OHOBUTH CTaphie APY-
JKECKHE CBA3U.

CKpPOMHOE HEKOI/Ia COOGIIECTBO MO
Ha3BaHUEeM MexayHapogHas acco-
nuanus 6eCIUIOTHBIX CUCTEM 06'be-
AUHSET ceroqHd 6osee 1,5 ThIC. KOM-

OCHOBHbIE NOJIOXXEHUA
® Bbino Bpems, korga BOEHHOE PYKOBOACTBO
CLUA oTBeprano po60ToB, BUAS B HUX MOMEXY
TPaAMLMOHHON BOGHHOW crnyx6e.

® BecnunoTHble CUCTEeMbI MOMYYMIN pacnpo-
cTpaHeHue B 6IMKHEBOCTOYHbIX KOHMINK-
Tax, nomoras Borckam npo6upartbcs Yepes
NabUPUHTLI FOPOACKUX YIWL, UNW Urpast posb
pa3BeayvKOB B OTAANEHHbIX MOCENEeHUsX.

m [lo Mepe pocTa CaMOCTOSTENBHOCTU PO-
60TOB BO3HMKO MHOXECTBO HPABCTBEHHbIX
1 NpaBoBbIX NPO6NeEM.




POBOTOTEXHUKA

NaHU® 1 opraHusanui ua 55 crpaH.
PocT 6OBIT TaKUM CTPEMUTEIbHBIM,
4TO BO3HUKJIO HEYTO BPOJi€ KPU3U-
ca camoomnpejeneHud. Ha ogHol u3
BcTpeu B CaH-/luero gaxe BCTaJ BO-
IpoC O MPUIJANIEHUHU «IJIABHOI'O J10-
KJaJ49UKa», 4TOOBl OH NpeACTaBUI
CBOJIKY NOPa3UTENbHBIX JOCTHUKE-
HUH po60oTOTeXHUKU. Kak MoAbITO-
JKMUJI OJMH U3 YyYaCTHUKOB BCTPEYM:
«OTKyza Mbl npunuin? I'ne HaxoauM-
csa certuac? Kyga MBI JOJKHBI U XO-
THUM UJATHU?»

K mnopo6Hoii peduiekcuu rpynmy
IIOJTOJIKHYJIO OJHO M3 BaMKHEHIIHUX
U3MEHEHUIN B COBPEMEHHBIX CHCTE-

MaXx BOOPYMEHHH co BpeMeH nsobpe-
TeHHUA NopoXa MJHU caMoJieTa: Io-
pPa3uTeNbHO GBICTPOE BHEJPEHUE PO-
6oToB Ha mosie 6osa. IIpoaBUIKEHUE
Boiick CIIIA ot Kyseiita no Barmaga
B 2003 r. HE COIIPOBOMKAAJT HU OAUH
po6ort. C Tex mop Ha Boopy:xkeHue Coe-
AUHEeHHBIX [IITaTOB MOCTYNNUJIO 60Ih-
1re 7 ThIC. 6€CIMMI0OTHBIX JJeTaTeIbHBIX
anmapatos (BJIA) u 12 Teic. aBTOMA-
TUYECKUX HA3€MHBIX MAIIWH, BBI-
MOJIHAIIUX IIUPOKUN KPYyT 3ajad —
OT o6HAapYKEHUA CHANNEepPOoB 10 6oM-
6apAMPOBKU YKPBITUH JTUJIEPOB «AJIb-
Kaunpr B [Takucrane. Cambie MOII-
Hble B MUP€ BOOPYKEHHBIE CUJIBI, OT-

AHATOMUA POBOTA CNEAYIOWEO MOKOJIEHUA

Hu conpatbl-ntoan, HYU 06bI4HbIE MALLMHBI HE CMOTYT CPABHUTBLCS MO CBOMM BO3MOXHOCTAIM C pa3pabaTbiBaeMbIMy CErOAHS
HoBeNLWMMKM 60eBbIMU po6oTamn. HeTBepoHoroe cosfaHune BigDog, noxoxee Ha XUBOTHOE, 6yeT CNoco6HO nepeasunraTbCs no
pasbuTbIM foporam, KaMeHUCTON NN 3aCHEXEHHOW MECTHOCTM, MO IPS3U 1 CKITOHAM, CIIMLLKOM KPYTbIM A1 KONECHOW 1 faxe
r'YCEHNYHOWN TEXHUKW, HECS NMPU 9TOM Ha ce6e COTHU PYHTOB BOOPYXXEHUS NI UHbIX NMOME3HbIX FPy30B

GPS
MecToHaxoxaeHvne po6oTa onpefenseTcs

no KOOpANHaTaM, MPUHUMaeMbIM OT
YHMBEpcarbHOro nokaTopa cuctembl GPS
(Ha pycyHKke He BuaeH)

KomnbloTep
CurHans! oT JaTymMkoB
NO3BONAT KOMMNbIOTEPY
paccumnTbiBaTb CKOPOCTb

1 YCKOpeHue v nepefasaTtb
KOMaHAbl UCNONHUTENbHBIM
opraHam Ansa ynpasneHus
NOIOXEeHNeM Hor

OBuraTtenb

v ruapaBnuyeckas :
cuctema L
MowHocTb, |
BblpabaTbiBaemas 4
ABurarernem, nepefaercs /
Hacocy, KOTopbIn /
obecrne4vmBaeT LMPKYIALmMio
rMapaBIIM4eCKON XUAKOCTH, .
npvBeoasLLen

B [leficTBune
MCMONHUTESbHbIE OpraHbl

BepraBIIFe HEKorja po6OTOB KaK He
COOTBCTCTByIOH_II/IX X BOEHHOU Ryf[b*
Type, CerogHsA pacCcMaTpPUBAIOT BOM-
HY MaIIUH KaK CpeJCTBO GOpbOBI
C HeperyJsipHbBIMU BPaKECKUMHU CHU-
JIaMU, BKJIIOYasg TEPPOPUCTOB, KOTO-
pBIE C IIOMOIIBIO COTOBBIX TejedOHOB
JUCTAHIIMOHHO OCYIIECTBIISIOT B3PhI-
BBl M 3aTe€M CKPBIBAIOTCH B TOJIIIE.
I[IpyMeHeHne 3TUX aBTOMATUYECKUX
CHUCTEM HE TOJIBKO OKa3bIBaeT 60Jb-
IIoe BJIMAHHE HA XapakTep 60eBBIX
JeMCTBUM, HO U IIOJJHUMAaET PAJ BO-
IIPOCOB O MOCJIEICTBUAX UCIIOJIb30Ba-
HUSA aBTOHOMHBIX U «pa3yMHBIX» Ma-
LIVH B 604X. YIaJIUB COJIIAT U3 OIlac-

AneKTpoHHbIe rnasa
Brnvxaniuee okpyxxeHue po6oTta
KOHTPONMPYIOT Na3epHblit
nokarop (nugap) u moaynb
MaLLVHHOrO 3peHus

Hatyvk ——

cunbl 5
Cepgo- \
KnanaH

[atynk Wcnon-
NOsOXeHnst —— HuTenb-
HbIiA

opraH

[laT4yMKun M UICNONTHUTENbHbIE OPraHbl
J[atyvky nepefatoT KOMNbOTEPY UHGOpMa-
LU0 O MOJIOXKEHWW HOT U BO3[EUCTBYIOLLINX
Ha HMx cunax. Mocne nHTerpmpoBaHus
[aHHbIX OT [aTUYMKOB BCEX YETbIPEX HOM
KOMMbIOTEp MOChINaeT Ha cepBoKanaH
KOMaHAy OTKPbITb MOTOK FMAPaBAN4eCKon
XNAKOCTU K UCMOSTHUTENBHOMY OpraHy
(rMapoLMAMHAPY C NITYHXepPOoM), KOTOPbIA
nepemelLaeT HOry B HY>XXHOE NonoXxeHue

B Mupe Hayku [08-09] aszycm-cenmaGps 2010
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POBOTOTEXHUKA

HBIX MECT, MOXHO CIIACTHU UX JKU3HU,
Ho Bce 6oJiee IIMPOKOe BHEPEHUE PO-
60TOB IMOJHUMAET PAJ INIYOOKUX IIO-
JIUTUYECKUX, IIPABOBBIX U 9TUYECKUX
BONIPOCOB 0 GyHAAMEHTAJIBHON HPU-
pojie BOMHEI ¥ O TOM, He MOT'YT JIX 9TH
TEXHOJIOTMH HellpeJHaMePEHHO CIIPO-
BOIIMPOBATH BOMHY.

B 1921 r. vemckuii nucareynb Kapen
Yamnek B nbece «PoccyMcKHUe yHUBED-
calbpHbIe POGOTHD 3alyCTHUJI B 060-
POT CJI0BO «po6OT», HA3BAB UM MeXa-
HUYEeCKHUX CJIYT, KOTOPBIE B UTOre BOC-
CTaJIX IPOTUB CBOUX XO3AEB-JIIOfEH.
CJI0BO 9TO UMeJIO 6OraTyro CeMaHTH-
YeCKyI0 Harpys3Ky, IIOCKOJBKY GBLIO
06pa3oBaHO OT CIABAHCKUX CJIOB CO
3HaYeHUusAMHU «paboTta» U «pabCcTBO»
(mpomsomeaINX OT OJHOTO JpeBHe-
ro KOpPHA), a UCTOPUYECKU OTChIIA-
JIO K 4YEIICKOMY aHTHU(EeoAAIBHOMY
KpeCcTbAHCKOMY BoccTaHU 1775 r.
(a «GapIIMHHBIA KpPEeCTbAHUH» IIO-
yenicku — robotnik). Tema po60TOB,
BBIIOJHAIOMUX PaGoThl, KOTOPBIMH
He XOTAT 3aHUMAaTbCHA JTIOAH, U BIIO-
CJIEICTBUY 3aXBaTHIBAIOIIHUX BJIACTb,
IIOCTOAHHO IIPUCYTCTBYET B HAyYHO-
¢daHTACTUYECKUX JIUTEPATYyPE U KU-
HOPUIbMaX BIJIOTb J[0 CErOJHANTHUX
«TepmuHaTopa» u «<MaTpULbD.

Celfiuac JIogy, 3aHUMAaIOIIHECH
po6oramu, wuaberalmT CcJI0OBa «po-
6oT». OHU cTapalmTca ynoTpebaaTs
ornpejiejieHUs «6eCIUIOTHBIN», «6e3-
SKMIAMKHBIN» «IUCTAHI[MOH-
HO yIpaBJIfgeMBIi», YTOGBl HE BO3-
HHUKaJIO accolManui ¢ KnHoo6pasa-
MU MaIlWH, KOTOpbIE TOTOBATCA HAC
nory6uts. IlonmpocTy roBops, po6o-
TBl — 9TO MAaIIHHEI, paboTaromiue
1o npuHNUIYy: «CoOpueHTUpyHcs, 1o-
Aymam, gercTByi». 9TO 3HAYUT, UTO
Y HUX eCTh AATYHUKH s cbopa UH-
dopmanuu o6 okpyxarmoiei obcra-
HoBKe. MHpopManusa oT AATYUKOB
nepefaeTcad B KOMIIBIOTED, HMEIO-

nian

IIUi, BO3MOMKHO, IPOrPaAMMy HCKyC-
CTBEHHOI'0O HHTEJJIEKTA U HCIIOJIb3Y-
IOIUI ee JJIA NPUHATHUA PEIIeHUH.
HakoHel[, Ha OCHOBe COGPaHHBIX JJaH-
HBIX MeXaHUYeCKHEe CUCTEMBbI, Ha3bl-
BaeMble UCIOJTHUTEIbLHBIMHU OpraHa-
MU, COBEPILIAIT T€ WJIN UHBbIE QU3U-
4YecKue JAeHCTBUA B OKPY:KAIOIIEeH ux
cpeze. BHelrHero cxoncTBa ¢ 4eJIoBe-
KOM OT po60TOB He Tpebyercsd. Paszme-

pBI 1 GOPMBI CUCTEM, BBIIIOJHAOIINX
caMble pasHoo6pasHble (GYHKIUH,
Pas3Iu4arTCsa O4EHb CUJIBHO U PEJKO
HaIlOMUHAKT KHHOO6pasbl — Apouaa
C-3PO niu Tepmunartopa.

B mnocnenHee pecAaATHIETHE TJIO-
6GajbHAA CHCTEMa OIpe/eIeHUd KO-
opauHaTt GPS, cUCTeMBl QUCTAHIU-
OHHOTO yIpaBJIE€HUS BPOJE NpPUMe-
HAEMBIX B BUJEOUTPAX U MHOKECTBO
APYTUX TEXHOJIOTUH cjenanu po6o-
TOB IIPUTOAHBIMU JAJs JeUCTBUN Ha
nosne 6odA. IToBBIIIEHHE BO3MOMKHO-
CTHU BBIABIATH, YKA3bIBATh U aTAKO-
BaTh I1€JIU BO Bpask1e6GHOM 06CTaHOB-
Ke, He I1oJlBepras oacHOCTHU YeJIoBe-
YeCKHe JKU3HU, CTAJIO IT0CIe COOBITUIM
11 cenTabpsa 2001 r. IpUOPUTETHBIM
HamnpaBJIEHUEM, U KaJ0€e IpUMeHe-
HUE Ha NIPaKTUKE TAKUX CUCTEM II0-
POXAAJN0 HUCTOPHUIO yCIleXa, BBI3BI-
BaBIIYIO IIKBAJ OTKJIUKOB. IIpume-
POM MOT'YT CIYKHUTb II€PBbI€ MECHIIbL
adranckod kamnanuu 2001 r., korga
B CTpaHy ObIJI HAIlpaBJIE€H JJIs UCHbI-
TaHUA B PealbHBbIX YCIOBUAX ONbIT-
HBIN o6paser; cucteMbl PackBot, mu-
POKO NpHMEHAEMBIH CerogHsa g
o6e3BpexuBaHuA (GyracoB U MHUH.
OH Tak NOHpPABUJCA coJgaTaM, 4TO
Te He 3aX0TeJIM BO3BpalllaTh €ro U3-
TOTOBUTEIIO, KOMIaHUU iRobot, BbI-
NyCTUBIIEH C TE€X NMOP ThICAYU TaAKUX
ycTpoHcTB. PykoBoguTenIun JApyron
KOMIIAaHMM, M3TOTaBJIMBaIOIEd po-
60TOB, BCIOMMHAIOT, YTO 10 11 ceH-
Ts6psa 2001 1. OHU HE MOIVIU JOGUTHCS
oTBeTa Ha obpamieHusa B IleHTAroH,
a mocJie 3TOM AAThl UM GBLIO CKa3aHO:
«JlenafiTe UX KaK MOMKHO GBICTpEE».

IToce OKOHYAHUSA MUPAKCKOU BOM-
Hbl IPEUMYIIECTBO UCHOJIb30BAHUA
BOEHHBIX POGOTOB CTAJI0 OYEBU/IHBIM.
Korpa B 2003 r. Boticka CIIIA oTmpa-
BUJIKCH B Vpak, HaseMHBbIE CHJbL
BTOPKEHUA HE UMEJU HEIUJIOTHUPY-
€MBbIX CUCTEM, a K KoHIly 2004 1. ux
YHCJIO JOCTUTIIO TpuMepHO 150. Eme
yepes rof ux 6610 yixe 2,4 THBIC., A ce-
roaHsa Ha BoopyxkeHuu CIIIA ux Ha-
cuuTbhiBaeTcsd Goapire 12 Teic. Ta xe
TeHJAeHIUA npociexuBaeTcsa u B BBC
CIIIA: ecsnu BTOp:keHUe B pak 66110
MOAJIEPKAaHO BCEro HECKOJIbKUMU
BJIA, To cerogHA Ha BOOPYKEHUU UX
umeeTcs Gosbmie 7 Teic. U pocT emie
TOJbKO HaunHaeTcdA. OAUH U3 «Tpex-

MPUHECWTE CBOW BECTIUNIOTHUK.
BecnunoTHbI NneTaTenbHbIN annapaT
ScanEagle c Tenekamepon
obecne4ynBaeT 6€30NacCHOCTb MOPCKOW
nexotbl CLLUA B Wpake, yacamu netas
Hap oTAaneHHbIMU foporaMmu

3Be3J04YHbIX» reHepaysoB BBC CIIA
IpeJCKa3bplBAET, YTO B CJEAYIOIIEM
KpynmHoM KoHpuukTe CIIA 6yayT
y4acTBOBATh yiKe He ThICAYU MMEI0-
IUXCA CETOAHA po6OTOB, a JeCATKU
TBICAY.

9tu nudpPbl BBIABIAIT BaKHBIN
C/ABUT B ITIO3UIIUU BOCHHBIX, KOTOPBIE
BCEro HECKOJIbKO JIET Ha3aJ COMHeBa-
JINCh B BOBMOMHOCTAX POGOTOB U OT-
cTauBa/JId HCKJIOYUTEIbHOE IIPaBO
BOMHOB-BETEPAHOB KOMaH/J0BaTh Ha
mose 60sa. CerogHsA CyXOIyTHBIE BOH-
cka, BBC u BMC CIIIA npuBjeKamoT
MOJIOJI€: Kb Ha BOEHHYIO CIykOy, pe-
KJIAMUPYA 110 TEJIEBUAEHUIO B 4aCT-
HOCTHU TO, KaK OHU «HEyCTAHHO pabo-
TAIOT HaJ MaKCUMaJIbHON po6oTHu3a-
IMed BOOPYKEHHBIX CUII.
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MOMOLLb. ConpaTt 3a6pacbiBaet
B OKHO po60T-pa3sen4uk BackBot,
4YTOO6bI C MOMOLLbIO €ro Tenekamep
paccMoTpeTb BHYTPEHHOCTb
nomMeLleHuns

Kornma mostofple J10Ad B UTOrE I0-
najaloT Ha BOEHHYIO CIy#xkO0y, oHH
IIOCTOAHHO UMEIOT JIeJI0 C aBTOMATH-
YEeCKMMMU CUCTEMaMU B T€YEHHE BCe-
Iro BPEMEHHU CJYKObl OT 3a4UCIECHUSA
/10 yBoJIbHeHUA. Pa6oTe ¢ KOHKpET-
HBIMHM CHCTE€MaMM BOOPYKEHUA OHU
o6y4yaloTcAd C HOMOINBI0O HOBEUIIUX
IIporpamMM BUPTYaJIBHOTO 00y4YeHUd.
IIpoiileHHasa NOATOTOBKA II03BOJIA-
€T YBEPEHHO YIpaBJIATb Po6oTOM-
canepoMm PackBot padMmepoM C raso-
HOKOCUJIKY M CYyXOIyTHBIM Po6GOTOM
TALON, KOTOPBIA MOkeT 06e3BpeKU-
BaTh yrachl U MUHBI UJIA BECTHU Ha-
GirrojieHre M3-3a IpeGHSA BO3BBINIEH-
HOCTH ITpU 0XoTe Ha 60eBUKOB B Mpa-
ke unu ApraHucTaHe.

Ecin HOBOGpaHIBI IIONAJAIOT BO
¢JIOT, OHM BIOJHE MOTYT OKa3aThb-

cs Ha 9CMHUHIE C MHOrOQYyHKIMO-
HaJIbHOU G6oeBOUW cucTeMou Aegis
uau Ha 6GoeBoM Kopabiie mpubpex-
HOH 30HBI, OCHAIIEHHOM pAJOM aB-
TOMAaTUYECKUX CUCTEM — OT GecIu-
JTOTHBEIX BepToaeToB Fire Scout no
6€e39KUIaKHBIX CTOPOMKEBBIX KaTe-
poB Protector. Ha mogBOgHOM JIOKe
UM MOKET ObITh IIOPYyYE€HO yIpaBJe-
HME IOJBOJHBIM POGOTOM, HAIpUMeEpP
REMUS (anmapat B ¢opMe TOpPIebl,
nepBOHAYAJIBHO
OxeaHorpau4eCKUM HHCTUTYTOM
B Bync-Xoyne nnda moucka MUH UIU
pasBeJKU HEJ Py HKECTBEHHBIX ITo6epe-
JKHH). B aBUanuu oOHU MOTYT yIpaB-
IATh GECHMJIOTHBIMHU JeTaTeJbHbI-
Mu annaparamu Predator unu Global
Hawk B lleHTpanbHOM A31H1, HE IOKU-
Jas IPY 9TOM KOHTUHEHTAJbHOM 4da-
ctu CIIIA.

pa3pabGoTaHHBIHN

BoeHHble po60Thl
3aBTpallHero aHs

JI7151 IpUBJIEYEHU A JIIOJIC HAa BOEHHY IO
CaIy:x0y IIOA0GHBIE TEXHOJIOIUH PEeKJIa-
MUPYIOTCA KaK 4acTh COBPEMEHHOMN
BOEHHOW JeNCTBUTEJIBHOCTH, XOTS
M KaXKyTCA HAyIHOM (PaHTACTHUKOM.
Ha geJsie 9T0 — JUILIb IEPBOE IIOKOJIE-
HUE, IIPEeJIBECTHUK MHOI'0 GOJbIIETO,
T.e. cerogHANIHUN PackBot 1y mouc-
Ka MUH Ha goporax unu BJIA Predator,
JeTamomui Hag AQraHUCTaHOM, MOXK-
HO ynomobutbs aBTomobunio Ford T
u camoseTy 6pareeB PaiiT. [IpoToTu-
bl POGOTOB CJIEAYIOIIEro ITOKOJIEHUS
JIEMOHCTPUPYIOT TPU OCHOBHBIX Ha-
npaBjeHUs, 10 KOTOPbIM MeXaHU3-
MBI MOTYT U3MEHUTH CIIOCOOHBI Bee-
HUSA BOUHHI.

Npesa po60ToOB Kak MIpPocTo «6ecrnu-
JIOTHBIX CUCTEM», HOJOOHBIX MHOTUM
JAPYTHM MaIllMHaM, TOJBKO 6€3 ueso-
BeKa Ha 60pTy, HAUMHAET OTMHUPATh.
WX 5BOJIONUS IIOBTOPSIET HUCTOPUIO
aBTOMOOUMIIEN: Uesd TPAHCIOPTHOTO
cpeAcTBa Kak «Ge3JIOIIaJHOTO 3KU-
nasxa» ycrapesa, Kak TOJIbKO 3a JIeJI0
B3AJUCH U3afHePBhI, IIpe/JIaraBIline
HOBBIe (GOPMBI U pa3mepbl. OTKa3 oT
CTEePEeOTHUIIOB I10 OTHOMIEHUIO K POGO-
TaM BeJIeT K TOMy, 9TO MAalllMHBI IIPU-
obperaroT pasnudHble ¢GopMbl. Kak
U CJIeI0BaJI0O OKHUJaTh, HEKOTOPHIE
MOJIeJIM IIOCTPOEHBI HA OCHOBe GUO-
JIOTUYECKUX acconuanuid. Tak, po6ot

BigDog xomnanuu Boston Dynamics
npejpcTaBiasgeT co60il YeTBEPOHO-
I'YI0 METAJINYECKYI KOHCTPYKIIHUIO
Il TPAHCIIOPTUPOBKU pa3HOM all-
napartypsbl. Jlpyrue, HalpuMep T'H-
6GpUAHBIN pa3BebIBaTeIbHBIA POGOT
BoeHHO-MOPCKOH akajeMUH, UMEIOT
¥ HOTHU, U KPBIIbA. A HEKOTOPBIE CHU-
cTeMbl, pa3paboTKa KOTOPBIX eIle
TOJIBKO Ha4yaTa, OyKBaJIbHO JIUIIEHBI
¢dopmel. Hanpumep ChemBot Yukar-
CKOro YHUBEpcUTeTa U iRobot ITI0X0KHU
Ha KAPHOHUYHU, CIOCOOGHBIE U3MEHATH
CBOIO KOH(UTYpaILUIo, HAIIPUMeED I
TOTO, YTOOBI IPOTUCKUBATHCA Yepes
JBIPY B CTEHE.

TTockoJbKYy pPOGOTEI HE paccuyuUTa-
HBbl Ha IPUCYTCTBHUE UYejOBeKa BHY-
TpU, OHU MOI‘yT 6bITb cCaMBbIX pas-
JINYHBIX 00'bEMOB. YiKe CYIIEeCTBYIOT
yCTpo¥MicTBa pa3dMepaMU B MHJIJIUMeE-
TPBI U Maccoil B rpaMMBbI. Tak, paas-
BeJbIBATEIBHBIA PO6OT KOMIIAHUU
AeroVironment nsi 60eBBIX IeHCTBUI
B YCJIOBUAX ropojia HalloOMHUHAeT KO-
1ubpu U crioco6eH Tak e 3aBUCATh
HajJ o6bekToM. CieaylomuM Ia-
TroM MOI‘yT cTaThb HaHOMaCH_ITaﬁHI)Ie
CTPYKTYPhI pasMepaMy B MUJIIUAP/-
HBIE JIOJIM MeTpa, KOTOophble, II0 MHe-
HUI0O HEKOTOPBIX YYEHBIX, MOJIydYaT
IINPOKOE paclIpoCcTPaHEHUE yiKe Je-
pe3 HEeCKOJIbKO AecATUIeTUN. Takasa
MUHHUATIOpHAs «BOEHHAA TEXHUKa»
MOJKET BBINOJHATH LEJIbId pAj 3a-
a4y 1 ObITh caMOil pasdHOOGpas3HOM:
OT «yMHOM HIBLINW», CIIOCOOHON 0o6Ha-
pPy:XUBaTh Bpara, 0 MalllH KJIeTO4-
HOI'O YPOBHSA BHYTPH Teja dYeJloBe-
Ka, CIIOCOOCTBYIONIUX 3aKUBJIEHHUIO
PaH UM, HAIPOTUB, HAHOCAIIUX I10-
BpexaAeHuA. C Apyrod CTOPOHEI, BO3-
MOXKHOCTB CO3JJaBaTh KOHCTPYKIIUU,
He TpelOylolnye y4yeTa TeJeCHBIX I0-
TpeGHOCTEN dYeJlOBeKa, IPUBOJUT
K IOABJIEHHUIO THTAaHTCKUX CHUCTEM
BpPO/ie BBICOTHOT'O JUPHMKALIA KOM-
naHum Lockheed Martin, HecyIiero
pazap pa3dMmepoM ¢ ¢pyTOoIbHOE I10JIe
u crioco6HOro Goibllle MecsAIlla Aep-
JKaThCsA B BO3JyXe Ha BbIcoTax 6oJee
19,8 TheIC. M.

BTophIM KiIO4YE€BBIM HaIpaBie-
HUEM CTAHOBUTCHA pacCIIUpEHUE OU-
amasoHa poJieill, KOTOpble MOTYT
urpatb po6oThsl Ha BolHe. ITogo6HO
PaHHUM «asporiaHaM» [lepBoil MU-
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poBOM BOWHBI, Po6OTHI, HadaBIINE
C eIUHCTBEHHON PyHKIIUU — HAGII0-
JIeHUA U PAa3BEJKU, CErOJHA BBIIOJI-
HAIT U Apyrue 3agadu. Kommnanusa
QuinetiQ North America, co3gaBmias
TALON, Beinyctuiaa B 2007 1. po-
60T MAARS, BOOpYEHHBIN IyjeMe-
TOM U IT'PaHATOMETOM, KOTOPBIA MoO-
JKET BBICTYNATh B Ka4eCTBE YaCOBOTO
U cHaiepa. A MeJUIIHHCKHE POOOTEI,
Takue Kak po6oTr-aBakyaTop Medical
Research and Materiel Command’s
Robotic Extraction Vehicle apmumn
CIIIA, nmpegHasHadeHbl A TPaHC-
MIOPTUPOBKM PaHEHBIX C IoJd 6o0s
B 6e30ImacHOe MECTO U OKa3aHUdA TaM
MeJUIIMHCKOM ITOMOIIH.
TpeTbe HampaBlieHHE
HHUHN — MOCTOAHHO pacTyIue «pasy-

N3MEHE-

MHOCTB» U @aBTOHOMHOCTb. HeyKJIoH-
HBII POCT BBIYUCIUTEIbHON MOIIHO-
CTH pPOGOTOB MOKET IIPUBECTU K TOMY,
4TO K MOMEHTY, KOI/la CeroJHAIIHUE
HOBOOGpPAHIIBI OKOHYAT CIykOy, po-
60THI OyAyT OCHAINATBHCA KOMIIBIO-
TepaMu OyKBaJIbHO B MUJIJIHApP/ pa3
6o/lee MOIMHBIMH, YeM CYIIeCTBYIO-
mue cerogHsa. BoenHble BpeMeH Bro-
po¥i MUpPOBOI He pasinyanu 6om6ap-
AupoBIMUKU B-17 u B-24 no ypoBHIO
(MHTEJJIEeKTYalbHOCTHU,
MEHHBIE€ CHUCTEMBI BOOPYKEHUN Tpe-
6yI0OT Takoro pasjunyeHud. Hampu-
mep, nepsble BJIA cepuun Predator
GBITM IPOCTO AUCTAHIIMOHHO yIIPaB-
JIIEMBIMM, HO CETOJHSA OHU yiKe CIIO-

HO coBpe-

COOGHBI CaMOCTOATEJNBHO B3JIETATh,
caguThCsd U OTCJEKHUBATH /10 12 1e-
Jel oJHOBpeMeHHo. IIporpamMMel
pacro3HaBaHUA LleJed Bcerga HecyT
Ha ce6e cje/bl CBOEro IMPOUCXOMKIe-
HUA, HO U IIpU 5ToM BoeHHBIe CIIIA
ye IJaHUPYIOT 3aMeHUTh BIJIA,
NPpUHATHIE Ha BOOPYKEHHE Iocje
1995 r., HOBBIMHM CUCTEMaMHM.

PocT MHTENIEKTa U aBTOHOMHOCTH
po60TOB IOJHUMAET OCTpPEHIIINe BO-
IIPOCHI O TOM, KaKHe POJIM MOKHO II0-
pydars MamuHaM. ITogo6HEBIE perre-
HUSA CJeAyeT NPUHUMATh C YyYETOM
TOTO, HACKOJBbKO 3((PEeKTUBHBIMU
OHM MOTYT ObITb B yCJIOBUAX BOEHHBIX
gericTBuii. Kpome Toro, He TOJIBKO U3-
MEHUTCHA YyPOBEHb OTBETCTBEHHOCTH
HUX HEIIOCPEACTBEHHBIX KOMAH/UPOB,
HO M BO3HUKHYT o0Iiue npo6aeMbl
IMOJIUTUYECKON, IPAaBOBOM U 3THUYe-

CKOI OTBETCTBEHHOCTH 32 ITOBE/IeHUE
9THUX MAIIIMH.

Haub6oJsiee BepoOATHONH cHUTyanuen
B OamkaimeM OGyaylleM OKaKeTCs
obpas3oBaHUe HEKOero moaobus «6o-
€BBIX COJPY!KECTB» — CMeIIaHHBIX
KOMaHJ], B KOTOPBIX POGOTHI U JTIOAH
6yayT AelcTBOBATH COBMECTHO, pe-
mas Te 3a7ja49d, KOTOphble UM yAaloT-
cA sydmre Bcero. IIpum aToM KUBBIE
COJIAAQTHI BIIOJIHE MOTYT OKas3aThbCHd
B POJIM PacHacoBIIUKOB B GyT6OIb-

WJIN IpucrocabiIuBamTCA APYTUMHU
BOIOIOIIUMU cTOpoHAMHU. OHU BBI3BI-
BAOT BaXHbI€ U3MEHEHUSA HE TOJIb-
KO Ha moJjie 605, HO U B OGIIECTBEH-
HBIX CTPYKTypax. Tak, 6G0JbIION JIyK
3HAMEHUT HE TOJIbKO TE€M, YTO CHO-
co6GcTBOBaJ mobegaM aHIJIMYaH HaJl
dpannysamu npu Kpecu u AseHKype
B xojzte CTosieTHel BOMHBI, HO I T€M, YTO
HO03BOJIAJ OTPAAAM KPECTbAH WHOTAA
6paTh Bepx HaJ PbILAPAMHU, YeM IIPU-
6GrKal KoHell 91Iox| (peoganusma.

HecmoTpsi Ha TOYHOCTb M aKKYpaTHOCTb
pO60TOB, «TyMaH BOVHbI» BPSA4 SN

pasBeeTcs

HOM KOMaHJe, YKa3blBasa 3aJadu po-
60oTaM, HO IPEJOCTABIAA UM JOCTa-
TOYHO CaMOCTOSTEJIbHOCTH, YTOGBI
Te MOIJIM CAaMU pearupoBaTh Ha U3-
MeHeHUs 06CTaHOBKU.

PeanbHas ucropus
3aMeyaTeJabHBIE JOCTHUKEHUS, OIHU-
CaHHBbIE€ BBIIIE, MOT'YyT HE€ OXBaThbI-
BaTh BeChb CIIEKTP BOIIPOCOB O TOM,
B KAKOM HaIlpaBJICHUU PA3BUBAIOTCA
poGOTEI U YTO 3TO O3HAYAET JJA Ha-
mero Mmupa u 6yayiiero BoiH. Bee mo-
CJIEICTBUA HEBO3MOMKHO OLIEHUTDH Ha
OCHOBE OIMCAHUA TOJBKO (GH3HUe-
CKHX BO3MOKHOCTEH, KaKk 3Ha4YeHHUe
IIOpOoXa HE UCYEPIIbIBAETCA TEM, 9YTO
MHUIAMpyeMasd XMMUYECKasa peak-
WA IO03BOJAET IIOCHLIATH CHAPAABI
Ha GOoJIbIINE PACCTOSHUSA.

PoGOTEI — 9TO OZHO U3 T€X PEAKUX
n306peTeHUN, KOoTopble OGyKBaJbHO
MeHAIT IIpaBUiIa Urpel. Takwe pe-
BOJTIONIMOHHEIE TEXHOJOTHH HE JaloT
MOCTOAHHOTO IIPEUMYIIIeCTBA KAKOM-
TO OJTHOI CTOPOHE, KaK OIIMOO0YHO I10-
JlaraloT HEKOTOpble aHATUTHUKH, II0-
CKOJIBKY OHU GBICTPO IIEPEHUMAIOTCA

YnadyHO HCTOPUYECKON Itapali-
JIeJII0 HBIHEIIHEMY BPEMEHU MO-
KEeT CIy®XUTh IlepBad MupoBad BO-
hHa. Torga moABUIach U cTajga BCe
IUpe NPUMEHATbHCA B G0EBBIX JIeH-
CTBUAX CTpPaHHad HoOBas TEXHHU-
Ka, BCETO 3a HECKOJIBKO JIET [0 3TO-
ro kasaBIIagcd YUCTOU (aHTACTH-
koil. Tak, nmMeHHO paccka3 [epGepra
Yannca «3eMHBble OPOHEHOCIBD», Ha-
nucaHHeId B 1903 r., mobyaua YuH-
cToHa Yepyujid, 3aHUMaBIIEro TOr-
Jla IIOCT IIePBOro jJopaa AAMUApaITen-
cTBa (BOEHHO-MOPCKOI'O MUHHUCTPA),
HaCTOATb Ha pasdpaboTKe TaHKa. AB-
TOPBI JAPYTUX NPOU3BEJEHUU TaK-
JKe BHECJIM CBOU BKJIaJ: AlaH AJleK-
caHap MuJIH, aBTOpP HOJIOGUBIINXCS
paccka3soB o BunHu-Ilyxe, otHUM U3
MepPBBIX BBIABUHYJ UJEI0 O IPUMEHE-
HUU cCaMOJIETOB B 60€BBIX eUCTBUAX,
a roap BepH B pomaHe «/[BaanaTts
TBICAY JIbE IO/ BOJOM», BBINIEJIIEM
B 1869-1870 rr., mepBBIM NOKa3al
BO3MOMKHOCTHU IIMPOKOIO IIPUMEHe-
HHUA IIOABOAHBIX JIOJOK B BOEHHBIX
nerictBuax. Te, KTO HCIIOJIb30BAJ HO-
Bbl€ BUJbl OPYKHUSA IEPBBIMHU, IIOJIY-

OB ABTOPE

Mutep CuHrep (Peter Warren Singer) — gupekTop nporpaMmmbl «O60pOoHHas nHnuumna-
TmBa XXI B.» B BpyKMHICKOM MHCTUTYTe, aBTop 6ecTcennepa 2009 r. «Co3aaHHble Ans
BOWHbI: pO60TOTEXHMYecKas pesontounsa u KoHNuKTel B XXI B.» (Wired for War: The
Robotics Revolution and Conflict in the 21st Century; wiredforwar.pwsinger.com).
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JaJIu IPEeNMYIIecTBO, HO OHO OKa3bl-
BaJOCh HEJOJTOBEUYHBIM. Tak, ycmex
n300peTEeHNU U IEPBOTO IPUMEHEHU A
TaHKOB aHINIMYaHaMHU B [lepBoil Mu-
poBoii BoiiHe Gbl1 yepe3 20 jeT mpe-
B30I/IeH HEMIIAMH, Ubs TAKTUKA MOJI-
HHUEHOCHOH BOMHBI IIOKa3aJa, Kak a¢-
¢ eKxTHBHee BCETo UCII0Ib30BaTh 9TOT
BU/JI BOOPYKEHH .

OpHaKo MOSABJIEHNE TAHKOB, CaMO-
JIETOB ¥ TIOJIBOJHBIX JIOJOK OBIJIO BaXK-
HBIM U [IOTOMY, YTO IOJHSAJIO ILIEeJIbIHI

PAA TIIOJIUTUYECKHUX, MOpPAJbHBIX

oKasbsIiBaemoe obmiectBoM. Crapg
TAKOI'o0 IIPOTHUBOJAEHCTBUA Hadajcsa
B CIIIA TOJIBKO B X0/le IPU3bIBa Ha BO-
eHHYO ciIyx0y B 1979 .

YnasneHnue GONMIIOB U3 FOPAYUX TO-
YeK BIOJIHE MOJYKET CIHOCOOCTBOBATH
6oJiee JIETKOMY 3apOKJEHHIO BOEH-
HBIX KOH(QINUKTOB U JaKe U3MEHUTH
oTHomeHue K HUM. Hanpumep, CIIIA
¢ nmomomibio BJIA Predator u Reaper
HaHecau Goapmie 130 BO3AYIIHBIX
yzapoB 1o tepputopuu Ilakucrana,
YTO B TPU C JHUIIHUM pasa GoJblle,

Po60Tbl N0O3BONAIOT HE NocbkINaTh congar
B OMacHble MecTa, HO 9TO MOXET MOHU3UTb
NOPOr BO3HUKHOBEHMA KOH(PIMKTA

U IIPABOBBIX BOIIPOCOB, & 3TO IIPUBE-
JIO K ApaMaTHU4YeCKUM II0CJIeCTBU-
AM. Tak, pa3judue aMepUKaHCKOTO
¥ TepMaHCKOTO II0JIXO/0B K BOIIPOCY
0 3aKOHHBIX popMax JAeUCTBUU IO~
BOJHBIX JOJOK (MOYKHO JH TOHNHUTH
TOproBble cyaa 6e3 mpeaynpexje-
HUA) NpUBeJo K BeTymeHuio CIIA
B [IepByI0 MUPOBYIO BOWHY, Pe3yJb-
TATOM 4YEero CTaJI0 UX IpeBpallleHue
B cBepxJep:kaBy. [Tono6HbIM 06pa3om
caMoJIeThl OKa3aJUCh IPUTOAHBIMHA
He TOJIBKO JJIA pa3BeAKU JeUCTBUH
BpaKeCKUX BOUCK, HO U JJId IITYyp-
MOBKHM U 60MGOMeETAHUS, YACTO BBI-
JINBABUINXCSA B MaCCOBBIE 6OMOEIKKN
rpakJaHCKOI'0 HaCeJeHUsA, YTO IIPU-
J1aJIO COBEPIIEHHO HOBBIM CMBICJI I10-
HATUAM «DPOHT» U «THLID.

KpacKu crywarTcs

CerogHsa MOYTHU TAKYIO K€ KapTHUHY
MBI BUJMM B OTHOIIE€EHHWU BOCHHBIX
po6oToB. Bo3dpMuTE CcosiepiKaHUE HO-
HATHUS, KOTOPOE paHbIle 03HAYAJO
«(BCTYHUTb B BOWHY». [JId JAeMOKpa-
THUYECKUX CTPaH OHO JlaBHO O3Haya-
€T Cepbe3HYI0 paboTy, BKIIOYAIOIIYIO
B ce6A CKJIOHEHHE OOIIeCTBEHHOTO
MHEHHA B II0JIb3Y Jiejia, KOTOpoe cTa-
BUT II0/] yI'PO3Y HE TOJBKO }KHU3HU ChI-
HOBEMH M louepeli rpamk/aaH, HO 1 caMo
cyliecTBOBaHHE rocypapcTtsa. bes-
SKUIIAKHbIE CUCTEMBI (M UX CHOCOG-
HOCTB BBIIIOJIHATH CHUJIOBBIE oOllepa-
1) pa3MbIBAIOT IPOTUBOJEUCTBUE,

yeM 6b1JIO B HagaJe onepanuu B Koco-
Be BCETro JeCATOK JeT Ha3a/. Ho B oT-
nuryue oT cutyanuu ¢ KocoBoMm, aTu
yZapbl He BBI3BAJIM HUKAKUX J1e6aTOB
B KoHrpecce CIIIA u oTkaukoB B CMU.
Ilo cymiecTBYy, MBI BBA3AJINUCh B JI€JIO,
KOTOpOe paHblle O6b1JI0 66 Ha3BaAHO
BOMHO, HO 6€3 06I1IeCTBEHHOTO Pe30-
HaHca. KOHQUIUKT axe HE CYUTAET-
CcsA BOMHOM, IIOCKOJIBKY OH HE YHOCHUT
sxu3Hel rpamxaan CIIIA. C ogHo# cTO-
POHBI, 9TU yAAPHI OBIIN 0O4eHb 2 DekK-
TUBHBIMHU. OHH ITO3BOJIMJIN YHUUYTO-
EKUTh 0 40 nmunepoB «Anb-Kanpabn,
«Tanub6aHa» M COIO3HBIX C HUMU BOe-
HU3UPOBAHHBIX IPYNIIUPOBOK, HE I10-
chLIasi JUISL 9TOTO BOMCKA WU IUJIO-
TOB B OolacHbIe 30HbI. OJJHAKO UX IIO-
CJIEZICTBUSA MOJHUMAIOT BOIIPOCHI, HA
KOTOpBIE eIlle TOJBKO IIPEJICTOUT OT-
BETHUTH.

Hamnpumep, KaKOBO BJIMUAHUE HOBBIX
TEeXHOJIOTUH Ha «BOUHY Hjel», KOTO-
PYIO MBI BEAEM IIPOTUB IIpoImaraHabl
TEPPOPUCTOB U BEPOOBKU UMHU CTO-
POHHUKOB? B yacTHOCTH, TOYEMY BCe
HaIllU YCUJIUHA, [IpUIaraeMble K TOMY,
4TO00BI IEICTBOBATh aKKyPaTHO, BOC-
NPUHUMAIOTCA Ha JAPyroil cTopo-
He 3€eMHOTO IIlapa HellpaBUJIbHO, I10-
poskjas B3pbIBBI THeBa? Eciin B aMe-
pukaHckux CMU MbI Ha3bIBaeM CBOU
TEXHOJIOTUU «TOYHBIMMW» U «HE BBbI3bI-
BaOIUMU IOTEPb», TO BEAYIIIVE ra3e-
ToI [lakucTana Hapekau CIIA «1aB-
HBIM 06'bEKTOM HEHaBHUCTH» U «YHU-

BE€pPCAJbHBIM KO3JOM OTIIYyIIEHU .
K comxaneHuo, CI0BO GKYHKaIKa»
(drone), o6o3nauaromiee BJIA, Bouao
B S3BIK ypPAY, HOABUBIINCH B POK-
nupuke, ob6suHsawpmel CIIA B He-
4eCTHOM BeJIeHUU BOUHBI. OTU BOIIPO-
CHI enle 6oJIbIIe YCIOKHAITCH, KOI-
Jla 1eJ10 JOXOAUT A0 BbIACHEHUSH, KTO
JIOJIZKEH OTBeYaTh, €CJIU Jiejla Hadyu-
HAIOT UATHU HE TaK, Kak Hago. OneH-
KM YHCJIa }KePTB CPeJX MUPHOTO Ha-
CeJIEeHUs KoJIeGII0TCA B IIpejieaax OT
200 mo 1000. OgHAaKO MHOTHE MUP-
Hble KUTEJU IOrubiau B HENocpes-
CTBEHHOM 6JIM30CTU OT HEKOTOPBIX
Haubojee oIacHBIX JHUEPOB TEPPO-
pucToB. ['[1e mpoBecTH 4epTy?

B 2010 r. cMBICTI HOHATHUSA (IOUTHU HA
BOMHY» MUBMEHUJICA U AJIs OTAEJIBHOTO
6oiina. PaHblile 9To Bcerjga o3Havalio,
4TO YEJIOBEK MOMKET H€ BEPHYTbCH.
Axwniutec u Opyccei OTIUIBLIN 32 TPU-
JIeBATH 3eMeJIb BoeBaTh ¢ Tpoeil. Mo
nen nociue Ilepia-Xap6opa oTnpaBUII-
cA BOEBATh C ANOHIIAMU. «J[MCTaHIU-
OHHas» BOIiHA M3MEHMJIa CUTYyalluIo,
coxXpaHABIIylOCA B TedeHue Goiee
5 ThIC. JIeT. Bce GosbIiee YHCIIO «CO-
JlaT» IPOCHINIAIOTCA II0 yTpaM y cebs
noMa, ey T Ha paGoTy U, CU/A 32 KOM-
NbIOTEPAMU, BOIIOT C MATEMKRHUKA-
MU, HaXOJAIIMMUCA Ha PACCTOAHUU
cBBIllle 11 TBIC. KM OT HUX. B KoHIlE
TaKoTo AHA «00€BBIX JEUCTBUN» OHU
caAAaTcA B CBOM aBTOMOOMIIM, BO3Bpa-
IIalTCA JOMOM U, KaK CKasaj OJuH
aMepUKAaHCKUI oduIiep, «yxe yepes
20 MUHYT CUAAT 3a YKUHOM, Gecenys
CO CBOMMH JeThbMW». [JIaBHBIE oIlac-
HOCTHU HJYyT TAKUX «BOMHOB» HE Ha
nose 605, a 10 IIyTH Ha paboTy U 06-
paTHo.

Taxkad OTCTPaHEHHOCTb OT Goe-
BBIX JE€HMCTBUM BeJeT K HN3MEHe-
HUI0O U jAeMorpau4ecKoro cooT-
HOIIIEHUS JIIJel, TaK HJIA UHA4Ye
3aHATBIX «HA BOWHE», U caMOCO3Ha-
HUA cojajgaT (Mojoable HOBOOGpaH-
bl TEeIlepb YacTO BBIIOJIHAIT pa-
60THI,
JIACh TOJIBKO cTapmuM oduiepam),
ux craryca (TeXHHUKOB HJIU O6OMN-
1IOB) xapakTepa
M yCTAJIOCTH Ha BOMHe. MokeT Io-

KOTOpPBIE IIPEKAE MOOBEPH-

unu cTpeccos
Ka3aTbCH, YTO JUCTAHIIMOHHEIE OIle-
paTopsl IPOCTO HUIPalOT B BHJIEO-
HUTPBI, HO OHHU UCIBITHIBAIOT IICHXO0JIO-

B Mupe Hayku [08-09] aszycm-cenmaGps 2010



BRYAN CHRISTIE DESIGN

TuYecKre Harpy3KH, cpamaach JHEM
M HOYBIO, 3Had, UTO OT 6e3ommuboy-
HOCTH UX JEUCTBUI 3aBUCAT KHU3-
HU UX COPATHUKOB Ha mnoje 6osa. Mx
KOMaH/JUPHI FOBOPAT, 4YTO 3ajJadvu,
cToAIIMe IIepes IoApa3/ieIeHUAMU,
BeAYIIUMHU JUCTAHIIUOHHYIO BOMHY,
O4YeHBb CHUJIBHO OTINYAIOTCHA OT TeX,
YTO pemaioT BOMCKa HeIIoCpeJCTBEH-
HO Ha noJie 605, U 4acTo gasxe 6oiee
CJIOKHBI.

C KaXabIM HOBBIM 3TaIlOM IIOBBI-
IIeHUsA IMopakarlleil CIIocoOHOCTH
U pa3dyMHOCTHU pO6GOTOB yMeHbIIAeT-
Cs pOJIb «4eJIOBeKa B KOHTYpe yIIpaB-
JIeHUs» IIpU NPUHATUHU peIIeHUH.
B wacTHOCTH, TeMm OOE€BBIX JIeM-
CTBUM TAKOB, UTO pearupoBaTh J0-
CTATOYHO OBICTPO JAJA YHUUYTO-
JKEHUA JEeTAINIUX PaKeT M CHapd-
JIOB MOTYT TOJIBKO CHCTEMBI BpOJE
C-RAM (Counter Rocket Artillery and
Mortar — ycTaHOBKa, IlepeXBaThI-
Balolasd B BO3/yXe BpaiKkeCKHUe CHa-
pAABl U MHUHBI, IIOXOiasd Ha poboT
R2-D2 n3 dunpma «3Be3JHBIE BOU-
HBD). JIfoau, pasyMeeTcd, y4acTBYIOT
B IPDUHATUU PEIIEHUU, HO B OCHOB-
HOM Ha JTalle IMporpaMMHUPOBAHUSA
po6ota. Bo Bpemsa peasibHOM paboThl
MaIINHBI YeJIOBEeK-orepaTop GpaKkTH-
YeCKH pacliojiaraeT TOJbKO BO3MOIK-
HOCTBIO 3ampeTa ee AeHCTBHUH, IIpHU-
YeM Ha 9TO JlaeTcsd He OoJIbIIe I0JI0-
BUHBI CeKyHJABI. VM TUIIbL HEMHOTHE
TOTOBBI OCIIOPUTH TO, YTO OHH BOC-
NPUHUMAIOT KaK HAWJIy4Ilee perre-
HUE MaIllluHbI.

Muorue HabaogaTtenu moJara-
I0T, 4YTO TaKafd TEeHJEeHIIUA IpUBe-
JIeT K YMEHBIIEHUIO YHCIa BEpPOAT-
HBIX OIMNOOK Ha BOWHEe U o6ecreduT
crucTeMaTHUYecKoe BBIIOJTHEHHUE IIpa-
BUJ BeJleHUs 00EBBIX JEWCTBUM, KaK
ecsi 6Bl 3TO OBLIU KOJBI IIPOrpaMM-
Horo obGecneyeHus. OgHaAKO Takas
MO3UIIUA HE YYUTHIBAET CJIOMKHO-
cTh 06CTAaHOBKMU Ha BOiiHe. Bo3Moxk-
HO, 4YTO 6eCIUJIOoOTHAsA CHUCTeMa CIIO-
co6Ha OGHAPYKUTH YeJOBEKa C aB-
Tomatom AK-47 Ha paccTOAHHUU
Goipllle KHJIOMETpa M Jase ycTa-
HOBHUTb, HE CTPEJA] JU OH HEJIAaBHO
(mo TemsI0BOM CUTHATYpE OpYMKHUS),
HO OIIpeJeJIUTh, Bpar JHu OH, 6oel
JIX COIO3HOI'O OIIOJYEHHUSA WU IIPO-
CTOHM JIABOYHHUK, €l OyJaeT He Jer-

BbICOTHbIV OUPVXXABIb

HeceT pagap pasmepomM

¢ chyTH60nNBLHOE Nnone 1 cnocobeH ’

[epxaTbCcs B BO3Ayxe Ao MecsLa f -3

COBPAHUE POBOTOB

Bonbluve n ManeHbkre MaluvHbl Ha 3emie 1 B BO3ayxe
Ha4vasiM BbINOMHATL 3a4a4u, KOToOpble MHOIo croneTumn
6b1nn Nog, CUny TOJNbKO Ntogam

BNA HAMMINGBIRD
(«Konun6pwu») paamepamu

He 6onblue 7,5 CM HEUCTOBO
MaLleT KpblibsMu, a ee
Tenekamepsbl HabnJaoT 3a
06CTaHOBKOW

BJ1A RAVEN,
HanoMMHaoLLNn
aBvamopenb, 3aBoeBan
B VIpake orpomHyto
nonynspHoOCTb

CHEMBOT pa3mepom ¢ nagoHb cnocobeH
MN3MEeHUTb CBOIO hOPMY, 4TOObI NPONE3Th

MAARS — 370 160-KnMnorpamMmmoBbIn Yepes Ablpy B CTEHE U 3aTeM BECTU
4acoBOW, BOOPYXXEHHbIN NyfieMeTom pasBefKy, NepeMeLLasch 13 KOMHaTb!
1 rpaHaToMeToM B KOMHaTy



POBOTOTEXHUKA

BO3AYVIUHASI BOWMHA C ANCTAHLMOHHbLIM YIMPABNIEHUEM 4e, 9eM JI060My GOHIy-4esI0OBEKY ce-
NMO-AMEPUKAHCKHA TO/HA.

He pasBeMBaloT HOBBEIE TEXHOJIO-
THUU U «TyMaH BOHMHBD, Ha UTO Haje-
ANUCh OBIBIIMKA MUHUCTP OGODOHBI
CIIA Honanbx Pamcdensn (Donald
H. Rumsfeld) u gpyrue CTOpOHHH-

CnoxHaa KOMMYHWKaLMOHHAA ceTb MO3BONAET aMepuKaHCKUM conpgartam Ha
OTeYeCTBEHHbIX M 3apy6exHbIx 6a3ax ynpasnsTe 6€CNUAOTHLIMU NleTaTenbHbIMU
annapartamu, NochINalLLMMmM pakeTbl v CHapabl v BeAyLLMMY pa3BeKy Ha none 605
B Mpake n AdrannctaHe. Kaxpaa 6a3a oTBevaeT 3a yrnpasrfieHWe OOHUM uUnu
Heckonbkumu Tunamu BJ1A (opaHxeBbie vHUM) v Nony4veHne passebiBaTesibHbIX
DaHHbIX (3en1eHble imHum). MNepenada nipopmauum ns Npaka n AgraHucrtana s CLLUA
1 obpaTtHo nepepaeTcs Yepes UueHTpbl ceasu B CLUA (cuHne Kybuku)

ku nudposoro moada 6os. Tak, ecTh
CBEJIEHUA, YTO M3-3a OIIUOKHU B IIPO-
TPaAaMMHUPOBAHHUM CJOKHAA CUCTEMA
C-RAM opHaXJbl NPUHAJIA aMepHU-
KaHCKU{ BEPTOJIET 3a BPAIKECKUM.
— K cyacTbio, HUKTO IIPH 9TOM HeE IIO-
ctpagaia. K cosxanenuro, B 2007 1.
MOJO6GHBIN «IIpOrpaMMHBIA c6OM»

B apTujaepuiickoit cucreme ITBO
B IOxkHOU AdpuKe, Kak 3TO ObLIO
IpeJCTaBIEHO B OTYETE O PACCJIEe/0-
BaHUU MHIUJEHTA, 3aKOHYUJICA He
cTonb GiaromoyyyHo. IlmaHuUpoBa-
JIOCh, YTO B X0OJI¢ TPEHUPOBKU CUCTE-
Ma, BOOpYMKeHHasd 37-MM NIYIIKOH,
6yfeT CTpelasATh BBEPX, HO BMECTO
39TOro OHA OIyCTHUJIA CTBOJ M Havaja
cTpeably 10 Kpyry, yOUB AeBATH
CcoJIaT, Ipexae 4YeM 3aKOH-
YUIUCH GOETPUIIACHI.
ITogoGHBIE ciay4dawu,
€CTECTBEHHO, IOJHUMA-
I0T Cepbe3HbIE IIPaBO-
BBI€ BOIIPOCHL. Kak cire-
AyeT pacupenensaTb OT-
BeTCTBEHHOCTBE? Kakoi
\ paBOBOM CUCTEMOM ciie-
~ JIyeT pyKOBOJICTBOBATbCA?
PaccMoTpeHHBIE CHUTya-
. IIMU [IOKA3BIBAIOT, YTO TEX-
| HUKa 4YacTO pa3BUBAETCH
6pICTpee, YeM HaIlu obIe-
CTBEHHBIE HHCTUTYTH. Kak
MBI corjacyeMm 3akoHbl XX B.
C HOBOH peaJbHOCTBHIO?

HoBas oTnpaBHas To4Ka

CoBpeMeHHad 3aMedyaTeJlbHadA TeX-
HUKa, pacnoJaramiias OTPOMHBI-
MU BO3MOKHOCTSMU, BBI3bIBAET ObI-
cTpble M3MEHEHUs HAIIUX OIpeje-
JIeHUW U NMOHUMAaHUA BOUWHBI, TOTO,
Kak BeayTca O6GoeBble JgeHCTBUA
W KTO JOJI:KEH BoeBaTh. YejoBede-
CTBO y¥Ke II0IIaajio B II0JJOGHBIE CH-
Tyanuu. Mel 4acto 6beMcsa 3a TO,
4TOOBI yCBOUTH U IIOHATH HOBBIE TEX-
HOJIOTMH, U CO BPpeMEHeM HadhHaeM
CMOTPETh Ha TO, YTO KOI/JA-TO CYH-

LleHTpbl cBA3M
@ Aswnabasbl

. KomaHpbl po6oTam

~~ - PasBeppaHHble OT po60TOB

TaJIOCh CTPaHHBIM M JaiKe€ HEIIPU-
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POBOTOTEXHUKA

eMJeMBbIM, KaK Ha BEIIU COBEPIIeH-
HO HOpMaJibHble. B03MOMXHO, JIyd-
I IPUMEp MOKeT OBITh B3AT M3
1400-x rr., KOria oAMH GPaHIY3CKUHI
apUCTOKPAT CYUTAJI, YTO apKeOy3bl —
9TO OpyAuA ybuiicTBa, A0 IIPUMEHe-
HUA KOTOPBIX HE JOJKEH OIyCKaTh-
cA HacToAmUN BouH. TOJIBKO Tpy-
CBI, ITHICAJ OH, «HE CMEIOT CMOTPETh
B I71a3a JIOAAM, KOTOPBIX OHU yOHBa-
0T U3JaJIeKa CBOUMHU IIPE3PEHHBIMU
IyJIAMU7».

C Tex IIOp YeJIOBEYEeCTBO U3MEHU-
JIOCh, CTPEMACH K Iporpeccy, HO ce-
TOAHA IIOYTH TO K€ caMoe IIPOUCXO-
IUT B OTHOIIEHHH Po6OTOB. MomKeT
OKa3aThCs, YTO pemaTh TeXHHJe-
CKHe BOIPOCHI OyJeT ropasjo Jer-
4ge, YeM IIOJTUTUYECKUE JUJIEMMBbI,
Moposk/aeMble HEBEPOATHBIMU BO3-
MOKHOCTAMHU MAIIHUH, CHOCOGHBIX
U3MeHATb MUD BOKPYT cebda. MMeH-
HO II09TOMY HEKOTOpBIE HCCJIeJOBa-
TeJIH IPOBOAAT PA3IUIHBIE HCTOPH-
decKHe ITapaJllelId MeRAy HaIluM
CerogHANIHUM IIOJI0MKEHHUEM U Bpe-

MEHaMM IIOSBJIEHUS NyIIeK u ca-
MOJIETOB, @ HE aTOMHOM 60M6bI. MbI
co3aeM TEXHHUKY, KOTopas pas3/BU-
raeT rpaHUIbl HAYKU, HO IIOPOKIaeT
TaKyI0 03a604eHHOCTH 3a IIpejeJia-
MU HAy4YHOTO MHUPAa, YTO MBI BIIOJIHE
MOJKeM IIPUHATHU K pacKasgHUIo, yda-
CTBYS B CO3JJaHUU CTOJb CJIOMKHBIX
TEeXHUYECKUX TBOPEHHUU, KaK CIy-
YHUJOCh C OTIIaMH aTOMHOU 60MOBI.
Pasymeercda, nmogo6HO nsobperare-
asaM 1940-X TT., COBpEMEHHBIE WUH-
JKEeHePBHI IIPOIOKAIOT paboTaTh HAJL
co3gaHueM po6GOTOB, T.K. OHHU IIO-
J€3HBI B BOEHHOM Jiejie, OYeHb IIpU-
6BIIBHBI M HAXOAATCA HA Iepej-
HeM Kpae HayKu. [oBopAaT, Anb6epT
DUHINTENRH oOqHaKALI cCKasasa: «<Ecin
6B MBI 3HAJIHU, YTO TBOPUM, 3TO OBI
HEe Ha3bIBAJOCh HCCJIEJOBAHUEM,
He TaK JIN?»

Ha pnene To, 4To Hekorjga OBIJIO
TEeMOH TBOpdYecTBa
daHTACTOB, CTAHOBUTCHA IIPEIMETOM
Cepbe3HBIX 0OCYKIEHUN, U HE TOJIb-
Ko B IleHTarone. Bce m3jgomxeHHOE

nucaTeyeu-

B 9TOM cTaThe NpuobperaeT 0cobyio
BAKHOCTB C TOUYKHU 3PEHHUSI UCTOPUU
BCEro yejoBedecTBa. B TeyeHue 60-
Jee 5 TBIC. JIET CPAKEHUA HA II0JIE
605 OblLIM MOHOIIONHEN nroaei. Te-
Iephb IIOJIO0KEHNe Belllell KapAUHaIb-
HO U3MEHHJIOCH. B

MepeBop: N.E. Cauesuy

OOMONIHUTENIbHASA NNUTEPATYPA

m Wired for War: The Robotics Revolution
and Conflict in the 21st Century. P.W. Sing-
er. Penguin, 2009.

® Bombs Away. The Economist, Technol-
ogy Quarterly, page 13; March 4, 2010.

B The Regulation of New Warfare. Peter
W. Singer. Brookings Institution. JlocTynHo
oHNnanH no agpecy: www.brookings.edu/
opinions/2010/0227_defense_regulations_
singer.aspx

eXXeMeCs4YHbIN HOYyYHO-UHPOPMALUOHHbIN XKYPHO

SCIENTIFIC
AMERICAN

JYHLWWE MATEPUAIIDI -

O KOCMOCE —

XYPHAJA «B MUPE H{\vkm\\

TEMEPb HA CD-OUCKAX
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Mankn Mownep

IPABJIA O YHCTBIX 3IIEKIII|][|M[|ﬂIIIIHX

HacKonbKo 3KOMOrnyeH a1eKkTpoMobumnb? ITo 3aBUCUT OT TOrO, rAe Bbl €ro noasapsxaeTe

nycTa Mecsl, nocne CAenaHHoro B NPOLUIOM rofdy 3asaBeHns
0 Hayane Bbinycka Nepeoro B M1pe MacCcoBOro 31eKTpoMobuns
Leaf komnaHusi Nissan npoBenia [eMOHCTPaLMOHHbIN «Npo6er
C HyneBbIMU BbIGpocamu» No 24 ropogam. dNeKTpoaBuraTesb y 3Toi
MOAENN Nosly4yaeT SHEPruio OT akKyMynaTopHOW 6atapen, Kotopas
N9 NoA3apsAK1 NOAKII0YaeTCs K CETeBON po3eTke. Y 3Toro aBTomMo-
61N HeT HK ABUraTens BHYTPEHHEro CropaHuns, H1 TONMBHOTO 6aka,
HW BbIXNOMNHOM Tpy6bl. Korga oH egeT no gopore, BpeAHble BbIGPOCHI
B atMocdepy AeCTBUTENBHO OTCYTCTBYIOT. HO HOYbIO ero 6atapeto
Heo6x0ANMO NoAa3apsauTb B rapaxe, Y4To6bl BOCMONHUTL OHEBHOW
pacxop, aHepruv. OnekTpo3Heprus Ans nopsapsaky noctynaer ot
6nvxanLen anekTpocTaHumun. Hynesble BbIGPOCHI, BEPHO?

Mogenb Leaf 6yfeT nepBbIM YMCTO 3IEKTPUHECKUM aBTOMOBUNEM,
COpBaBLUMMCS CO CTapTa, HO NPecnefoBaTen yxe AbliaTt eMy B 3a-
Toinok. Komnanus Chevrolet npepcraenset Volt — anekTpomo6unb
C He6ONbLUNM ABUraTenemM BHYTPEHHEro cropaHus Ansa noasapsapku
6atapen. Ford rotoBuTCA BbiNycTUTb B 2011 I. 3neKTpu4ecKunin Bapu-
aHT cBOEro asTomMo6una Focus. 3a Hum nocnepytoT Toyota, Volvo,
Audi v Hyunday.

[Insi NONHOM XapakTepUCTUKM BAAHUA 9TUX aBTOMOGUIEN Ha OKpPY-
XaloLyo cpefly Heo6X0AUMO Yy4uTbIBaTb BbIGPOCHI 31EKTPOCTaH-
LM, NOCTaBnSAOWMX UM 3Hepruto. Korga cneunanuctel Munuctep-
CTBa 3HEpPreTMKU NpoBeNiv COOTBETCTBYIOLLMIA @aHaNN3, OHU NPULLN
K BbIBOAY, YTO pe3ynbTaThl A8 pa3HbiX PErMOHOB CUTbHO pasnunya-
toTcA. KoHTuHeHTanbHyto Yacte CLUA paspgenunu Ha 13 pernoHos,
onpefeneHHblx CeBepoaMeprkaHcKoi koprnopauven obecneyeHus
HapexHocTu anekTpocetelt (NERC), n paccMOTpenu cocTaB UCTOY-
HUKOB 3NEKTPO3HEPrUN B KXAOM U3 HUX — 0ObIYHO 3TO COYeTaHue
3M1eKTPOCTaHLMIA, paboTatoLLMX Ha Yrie U NPUPOAHOM rase, aToMHbIX
3M1eKTPOCTaHLUMNIA 1 HAXOAALMXCS B CTaaun popmMupoBaHus Bo306-
HOBNIAEMbIX MCTOYHWUKOB 3HEpruu. 3aTeM OHM MOCMOTPENW, KakK W3-
MEHUT CUTyaLmnio Napk aneKTpoMobunen. ATOMHbIE 3NIEKTPOCTaHL N
1N BO30OHOBNSEMbIE WCTOYHWKW, KOTOpble BMecTe BbipabaTtbiBatoT
MEHbLUE 4YeTBEepTU Bcero obbema anekTpodHeprun B CLUA, nmetot
cTabunbHbIV ypOBEHb reHepaunu. Vix aHeprus 6bicTpo noTpebnsaerca
[LNS NOBCEAHEBHbIX HYX[, TaK YTO ANS nof3apsiakv 6ypHO pacTyLlero
napka a11eKTpoMobunent «4UCTON SHEPTUM» MOYTU UM COBCEM He
ocTaeTcsi. Ha npakTuke 310 03HAYaET, YTO [aXe eCnu Bbl X1BE-
Te Ha OfIHOM ynuLe C BETPOI/IEKTPOCTaHUEN, ee 3Heprus
3aKasaHa eLle [0 TOro, KaK Bbl MOLAK/YNTECH K PO3ETKE. -
VICKNo4MB aTOMHble N BO306HOBNSEMbIE UCTOYHUKM, |
nccnefoBaTeny NPULLAN K BbIBOAY, YTO 3HEPruio ANns napka |
3neKTpoMobunen npuaeTca nonyy4atb M3 yrns U NPUPOAHOro
rasa. Ecnu Bbl XuBeTe B MecTe, rae npeobnafaoT 3NeKTPOCTaH-
umn, paboTaroLme Ha rase, BHeipeHVe 3NeKTPOMOOUNEN YMEHbLLINT
BbI6GPOCHI YIIEKNCNOro rasa no CPaBHEHWUIO C 0ObIYHLIMU FMOPUAHBI-
MU (B HEKOTOPbIX cnyvasx Ha 40%). B Tex xe pervoHax, roe npeo6-
nafaloT 3nekTpocTaHumK, paboTatwLuue Ha yrne — ropasgo 6onee
rpAAIBHOM TOMNMNBE, — BHEAPEHWE 3NEKTPOMOOUNEeNn aaxe yBenuyut
BbI6GPOCHI YrieKncnoro rasa B atmocepy. ABTonpober «C Hynesow
3MUCCUelt» 3aBepLLNCA BECHOW, HO CMOPbI 0 TOM, YTO Ha Aene o3Ha-
YaloT HyneBble BbIGPOCHI, TONBLKO pasropatoTcs.

Mepesop: N.E. Cauesuy

< CaMbIM YUCTBIM
Leaf 6ynet Ha
CeBepo-3anafge

NCTOYHUKWN SHEPT U

OTKyga noctynaeT K BaM 3NeKTpoaHeprusa? OTBeT 3aBUCUT OT BPEMEHM
CYTOK, AHSA Heenn n MecTa XuTenbcTea. HYTo6bl onpefennTe UCTOYHUKN
3HEeprum, KoTopble 6yAyT NUTaTh rPAAYLLMIA Napk aneKTpoMobunen, yye-
Hble CMOAEeNMpPoBanu AOMOIHUTENbHYIO Harpy3Ky Ha 3HeproceTn, KoTo-
pyto co3aaayT 3TV MaLUWHbl. OHM HaLLINK, 4TO AOMONHUTESbHbIN CNPOC 6Y-
[eT, BePOSATHO, yAOBNETBOPATLCA B OCHOBHOM 3NEKTPOCTAHLUMAMMU, CXKMU-
ramoLmMy uckonaemoe Tonnueo. Ha gene B LWeCTM permoHax, Homepa
KOTOPbIX flaHbl Ha XXenToM hoHe, yBEeNMYeHne SONN CXUraemoro yrns
npuBepeT K poCTy BbIGPOCOB NapHNKOBbIX ra30B MO CPaBHEHMIO C UCMOb-
30BaHNEM O6bI4HbIX TMOPUOHBIX aBTOMOGUNEN

Yr0/ib B BALLEN MALIMHE 1. CPE[JHUI 3ANAL

YpoBeHb BbIGPOCOB COEMHEHWI yrnepona 47,6% NMPUPO/IHBIN TA3

npwv reHepaLmmn 3neKTpo3IHeprum, Heo6xo- 46,0% Yronb

[MMOW ANA 911eKTPOMOOGUIIEN B pa3HbIX pe- 6,3% BO30GHOBJIAAEMbIE
rvoHax, NpefcTaBieH Ha KapTe cTonéuamm WUCTOYHUKK 0.8%
pasHoW BbICOTbl U LBETOM: YeM Bbille ek
1 TemHee CTon6Lbl, TeM 60MbLUE YPOBEHb 7.2% '
3arps3HEHVs MO CPaBHEHMIO C 3KcnyaTa-

Luen o6bl4HbIX TM6PUAHBIX aBTOMOGUNEN

KAKOB YPOBEHb 3ATPASHEHUA B BALIEM PETVOHE?

B pernoHax, 0TMe4eHHbIX BbICOKUMU U TEMHbIMWN
cTon6uamu, NPOU3BOACTBO 3NEKTPOIHEPTUMN, UCNOMb-
3yeMoil Ans NoA3apAAKM 3NeKTPOMOBUnen, NpUBOANT
K YBENIMYEHNIO BbIOPOCOB YreKMCnoro rasa

CPABHEHME C 06bI4HbIM MMEPULIOM
B PACHETE HA KM MPOBETA

@ sonbluE B cpasHeHun
¢ ruépuaom
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60,6% NPUPOJIHbIV TA3
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8. Or0-BOCTOK

TPU BAPUAHTA
3NIEKTPOMOBUNEN

QJIEKTPOMOBWJ1b

Takue maLuuHebl, kak Nissan Leaf,
He umetoLLMe ABuUraTens BHyTPeH-
Hero cropaHus, pa6oTatoT TOSIbKO
OT akKKyMynaTopoB. [pober Takoro
aBTOMOGUIISi CErOAHS COCTaBNAET
160 KM, nocre Yero emy Heo6xoau-
ma nopsapanka

T

r'MePW C MOAO3APAOKON
OT CETU

Takue mMalunHel, kak Chevrolet Volt,
MOryT NoA3apaXaTbCs OT CeTH,
Kak v 9NeKTpoMoBuUnu, Ho UMEeT
1 HebOoMbLLION ABUraTesnb BHYTPEH-
HEero CropaHws, KoTopblii MOXeT
1Ccnonb3oBaThes A1A NoAsapaakm

OBbIYHbIN TUBPUAO

Takue MalmHebl, Kak Toyota Prius,
He MoryT 3apsxaTbcs oT ceTu. Ha
MariblX CKOPOCTSAX OHW NPUBOASATCA
B IBUXEHWE 3NeKTpoABUraTenem,
a npu yBennyeHumn CKopocTum
paboTy 6epeT Ha cebs aBuratens
BHYTPEHHEro cropaHus
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<:| -15.0% 3,2% BO30BGHOBNAEMbIE

<:|_25y7% MCTOSHIKN ., '

14,4% .
<:| -46,7%

{ -98,9%
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Mankn Mownep

IPABJIA O YHCTBIX 3IIEKIII|][|M[|ﬂIIIIHX

HacKonbKo 3KOMOrnyeH a1eKkTpoMobumnb? ITo 3aBUCUT OT TOrO, rAe Bbl €ro noasapsxaeTe

nycTa Mecsl, nocne CAenaHHoro B NPOLUIOM rofdy 3asaBeHns
0 Hayane Bbinycka Nepeoro B M1pe MacCcoBOro 31eKTpoMobuns
Leaf komnaHusi Nissan npoBenia [eMOHCTPaLMOHHbIN «Npo6er
C HyneBbIMU BbIGpocamu» No 24 ropogam. dNeKTpoaBuraTesb y 3Toi
MOAENN Nosly4yaeT SHEPruio OT akKyMynaTopHOW 6atapen, Kotopas
N9 NoA3apsAK1 NOAKII0YaeTCs K CETeBON po3eTke. Y 3Toro aBTomMo-
61N HeT HK ABUraTens BHYTPEHHEro CropaHuns, H1 TONMBHOTO 6aka,
HW BbIXNOMNHOM Tpy6bl. Korga oH egeT no gopore, BpeAHble BbIGPOCHI
B atMocdepy AeCTBUTENBHO OTCYTCTBYIOT. HO HOYbIO ero 6atapeto
Heo6x0ANMO NoAa3apsauTb B rapaxe, Y4To6bl BOCMONHUTL OHEBHOW
pacxop, aHepruv. OnekTpo3Heprus Ans nopsapsaky noctynaer ot
6nvxanLen anekTpocTaHumun. Hynesble BbIGPOCHI, BEPHO?

Mogenb Leaf 6yfeT nepBbIM YMCTO 3IEKTPUHECKUM aBTOMOBUNEM,
COpBaBLUMMCS CO CTapTa, HO NPecnefoBaTen yxe AbliaTt eMy B 3a-
Toinok. Komnanus Chevrolet npepcraenset Volt — anekTpomo6unb
C He6ONbLUNM ABUraTenemM BHYTPEHHEro cropaHus Ansa noasapsapku
6atapen. Ford rotoBuTCA BbiNycTUTb B 2011 I. 3neKTpu4ecKunin Bapu-
aHT cBOEro asTomMo6una Focus. 3a Hum nocnepytoT Toyota, Volvo,
Audi v Hyunday.

[Insi NONHOM XapakTepUCTUKM BAAHUA 9TUX aBTOMOGUIEN Ha OKpPY-
XaloLyo cpefly Heo6X0AUMO Yy4uTbIBaTb BbIGPOCHI 31EKTPOCTaH-
LM, NOCTaBnSAOWMX UM 3Hepruto. Korga cneunanuctel Munuctep-
CTBa 3HEpPreTMKU NpoBeNiv COOTBETCTBYIOLLMIA @aHaNN3, OHU NPULLN
K BbIBOAY, YTO pe3ynbTaThl A8 pa3HbiX PErMOHOB CUTbHO pasnunya-
toTcA. KoHTuHeHTanbHyto Yacte CLUA paspgenunu Ha 13 pernoHos,
onpefeneHHblx CeBepoaMeprkaHcKoi koprnopauven obecneyeHus
HapexHocTu anekTpocetelt (NERC), n paccMOTpenu cocTaB UCTOY-
HUKOB 3NEKTPO3HEPrUN B KXAOM U3 HUX — 0ObIYHO 3TO COYeTaHue
3M1eKTPOCTaHLMIA, paboTatoLLMX Ha Yrie U NPUPOAHOM rase, aToMHbIX
3M1eKTPOCTaHLUMNIA 1 HAXOAALMXCS B CTaaun popmMupoBaHus Bo306-
HOBNIAEMbIX MCTOYHWUKOB 3HEpruu. 3aTeM OHM MOCMOTPENW, KakK W3-
MEHUT CUTyaLmnio Napk aneKTpoMobunen. ATOMHbIE 3NIEKTPOCTaHL N
1N BO30OHOBNSEMbIE WCTOYHWKW, KOTOpble BMecTe BbipabaTtbiBatoT
MEHbLUE 4YeTBEepTU Bcero obbema anekTpodHeprun B CLUA, nmetot
cTabunbHbIV ypOBEHb reHepaunu. Vix aHeprus 6bicTpo noTpebnsaerca
[LNS NOBCEAHEBHbIX HYX[, TaK YTO ANS nof3apsiakv 6ypHO pacTyLlero
napka a11eKTpoMobunent «4UCTON SHEPTUM» MOYTU UM COBCEM He
ocTaeTcsi. Ha npakTuke 310 03HAYaET, YTO [aXe eCnu Bbl X1BE-
Te Ha OfIHOM ynuLe C BETPOI/IEKTPOCTaHUEN, ee 3Heprus
3aKasaHa eLle [0 TOro, KaK Bbl MOLAK/YNTECH K PO3ETKE. -
VICKNo4MB aTOMHble N BO306HOBNSEMbIE UCTOYHUKM, |
nccnefoBaTeny NPULLAN K BbIBOAY, YTO 3HEPruio ANns napka |
3neKTpoMobunen npuaeTca nonyy4atb M3 yrns U NPUPOAHOro
rasa. Ecnu Bbl XuBeTe B MecTe, rae npeobnafaoT 3NeKTPOCTaH-
umn, paboTaroLme Ha rase, BHeipeHVe 3NeKTPOMOOUNEN YMEHbLLINT
BbI6GPOCHI YIIEKNCNOro rasa no CPaBHEHWUIO C 0ObIYHLIMU FMOPUAHBI-
MU (B HEKOTOPbIX cnyvasx Ha 40%). B Tex xe pervoHax, roe npeo6-
nafaloT 3nekTpocTaHumK, paboTatwLuue Ha yrne — ropasgo 6onee
rpAAIBHOM TOMNMNBE, — BHEAPEHWE 3NEKTPOMOOUNEeNn aaxe yBenuyut
BbI6GPOCHI YrieKncnoro rasa B atmocepy. ABTonpober «C Hynesow
3MUCCUelt» 3aBepLLNCA BECHOW, HO CMOPbI 0 TOM, YTO Ha Aene o3Ha-
YaloT HyneBble BbIGPOCHI, TONBLKO pasropatoTcs.

Mepesop: N.E. Cauesuy

< CaMbIM YUCTBIM
Leaf 6ynet Ha
CeBepo-3anafge

NCTOYHUKWN SHEPT U

OTKyga noctynaeT K BaM 3NeKTpoaHeprusa? OTBeT 3aBUCUT OT BPEMEHM
CYTOK, AHSA Heenn n MecTa XuTenbcTea. HYTo6bl onpefennTe UCTOYHUKN
3HEeprum, KoTopble 6yAyT NUTaTh rPAAYLLMIA Napk aneKTpoMobunen, yye-
Hble CMOAEeNMpPoBanu AOMOIHUTENbHYIO Harpy3Ky Ha 3HeproceTn, KoTo-
pyto co3aaayT 3TV MaLUWHbl. OHM HaLLINK, 4TO AOMONHUTESbHbIN CNPOC 6Y-
[eT, BePOSATHO, yAOBNETBOPATLCA B OCHOBHOM 3NEKTPOCTAHLUMAMMU, CXKMU-
ramoLmMy uckonaemoe Tonnueo. Ha gene B LWeCTM permoHax, Homepa
KOTOPbIX flaHbl Ha XXenToM hoHe, yBEeNMYeHne SONN CXUraemoro yrns
npuBepeT K poCTy BbIGPOCOB NapHNKOBbIX ra30B MO CPaBHEHMIO C UCMOb-
30BaHNEM O6bI4HbIX TMOPUOHBIX aBTOMOGUNEN
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KHWIKHOE ObO3PEHHE

0 npupoge BPpEMEHU U MpOCMpanCMBa

N I'IPOCTPAHCTBA

BHUMaHUIO YuTaTeJIed mpejiara-
eTcs IepBOe CUCTeMaTHU4YeCKOe HC-
ciejoBaHUe,
pUM pelleHUud BbIJAIIIUIMCH oTede-
CTBEHHBIM y4eHBIM B.11. BepHajgckum
(1863-1945) mpo61eMBI TPUPOJIBI Bpe-
MEHM U IIPOCTPaHCTBA. ABTOP MOHO-
rpadpuu, [.II. AKceHOB, KaHIMAAT
reorpaduyecKux HayK, CTapIIHi
Hay4YHBIM COTPYAHUK OTAEJ]Ia UCTO-
puu Hayk o 3emiie MHCTUTyTa UCTO-
PUM €CTECTBO3HAHUA U TEXHUKU
um. C.1. Basunosa PAH, cocTaBui
u3/JlaHie Ha OCHOBE ONyOJIMKOBaH-
HBIX 1 HeOHyﬁJII/IKOBaHHbIX IIPpU U3~

IIOCBAIIEHHOE HCTO-

HU Y4YE€HOI'o IIPOM3BEJeHUN (BCe OHU
cTanayd rnedaTraTrbCcsa TOJBKO B 1965-
1980 rr.). B KHUTE€ HCIOJb30BaHBI
MHOTOYHMCJIE€HHbIE U pa3HooOpa3HbIe
UCTOYHUKM: HEU3JaHHBIE 3aMETKU
Bepna/icKOro pasHbIX JIET, €r0 JHEB-

HUKHU U IIMCbMA, B KOTOPBIX OTpPa3-
nJIach UCTOPUSA pelIeHusA NpobJieMbl
npUupojbl BpeMeHU. [TokasaH MUpo-
KU UCTOpUYeCKUH (poH HAyIHOH pe-
BoJIOOUM Hadasa XX B., B YaCTHOCTH
co3gaHue HOBOM (QU3UMKH U TEOPUU
OTHOCHUTEJIBHOCTH, B TECHOM CBHA3U
c koTopbiMu B.M. BepHaackuii pemai
npo61eMy BpeMEeHU. Y3KHUeE U/I€0JI0TU-
YecKue paMKHU U KeCcTKad IeH3ypa,
B yCJIOBUAX KOTOPBIX NPUIIIOCH pa-
60TaTh yUYeHOMY, B OTPOMHOM cTeIle-
HU 3aTPYyJHUJIM U 3ajJiepiKalu pac-
NPOCTPAHEHHUE €T0 UJIEH.

KHura mnpegHasHadeHa AJdA IIU-
POKOTO Kpyra Hay4YHBIX paGOTHUKOB
€CTEeCTBEHHOHAYYHOro mnpoduid,
HCTOPUKOB HAYKU, & TAKKe I BCEX
HHTEpeCyIIUXCA UCTOPUEH HayKUu
U mpo6j1eMaMi BpEMEHU U IPOCTPaH-
cTBa.

AxceHos I".I1. B./. BepHagckuit o npupofe Bpemenun n npoctpaHcTea. M.: KPACAH[, 2010.

Buicwas dopMa op2anu3oBannoi Mamepuu

B HacToAmed KHUre pacCKas3bIBa-
eTrca 0 (PU3MOJIOTUU YEJIOBEYECKOr0
MO3ra M F'MI'Me€He YMCTBEHHOTO TPY-
na. [IpencTaBiieH MaTepyua o CTpoe-
HUU U QYHKIUAX HEHPOHOB U HEPB-
HOM TKaHHW, O BTOPOH CUTIHAJBHOMN
cucteMe U QyHKIIMOHAJIbHOU acHM-
MeTPHUU M03Ta, TaKMKe paccMaTpHUBa-
IOTCSA IPeACTAaBIeHUA JPEBHUX yde-
HBIX O MO3Te, IIPOCJICKUBAETCS dBO-
JIONUSA HEPBHOUW CHUCTEMBI. ABTOP
KHUTH, U3BECTHBIN YYEHBIHN, JOKTOP

6uosiornyeckux Hayk B.®. Ceprees,
aHAJMU3UPYEeT BIHUAHUE OKPYKAIO-
el cpeabl U HACJIECTBEHHOCTH Ha
pas3BUTHE UHTEJIIECKTYaJbHBIX CIIO-
coGHOCTEeH, ITIOKa3aHo naryoHoe BIH-
SHUE OPraHUYeCKUX AJ0B, AJIKOI0JId
1 HADKOTHKOB Ha MBICIHUTEIbHYIO Jie-
ATEeTbHOCTD YeJIOBeKa.

Kxura 6yaeT moje3Ha BCeM, KTO
HHTepecyeTcA IpobireMaMU BEBIC-
el HEPBHOM J€ATEJIbHOCTH YeJIOo-
BEKa.

CepreeB B.®. Bricliasi hopma opraHu3oBaHHo matepun. Pacckasbl o moare. M3a. 2-e, nepepa6. M.: KPACAH[, 2010.
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KHWIKHOE ObO3PEHHE

Hcmopus thusuku

BHUMaHHIO YUTaTeJd Ipejajara-
eTcs KJIACCHUYEeCKHU TPYJ HeMeIlKo-
ro ucropuka Haykn PepauHanga Po-
3eHbeprepa (1845-1899), npexncras-
JAIUNR co6o ogHO M3 Haubojiee
Cepbe3HbIX U KAlUTAJIbHBIX OOIINX
HCCIeNOBAaHUN dBOJIONUN (DU3UKHU
a0 koHna XIX B. ABTOp, CTPOro IIpu-
JIePKUBAACH XPOHOJOTUYIECKOI'O I10-
pAaka U pasbupas Bce GU3NIECKUE
OTKPBITHSA II0 BPEMEHHU HX IOABJIE-
HUs, TTocTaBujJ cebe TJTaBHOM I1E€JIbIO
U3JI0KUTh UCTOPUYECKOE PA3BUTHE
du3uKkm Takum ob6pas3oM, 4YTOOHI,
C OTHOM CTOPOHBI, GBLIO0 yA06HO ycTa-
HOBUTB COCTOAHUE HAYKU B KaKABIA

MOMEHT BPEMEHH, a C IPYyToi — ompe-
JeJUTh o0lllee HalpaBJeHUE ee pas-
BuTUA. HacToamee usganue mocss-
II€HO ONMCAHUIO 3BOJTIONUU GU3UKHU
B JPEBHOCTHU (IPUGIMU3UTEIBHO OT
600 r. 10 H.9. 10 700 1. H.5.) 1 B Cpen-
Hue Beka (ot 700 po 1500 rr. H.3.),
a TakKe B TAaK Has3bIBaeMBbIU Ilepe-
XOJHBIH IEPUOJ, CpeITHEBEKOBON hU-
3MKU, OXBaThIBAMOIUI Bech XVI B.

Kuura apapecoBaHa ¢uauKaMm
M MUCTOPUKAM HayKH, a TAKKe U PO-
KOMY KpPyTy YuTaTeJIell, UHTepeCyIo-
muxca uctopueil GU3NKH.

o L

b, Pose e
yMICTOPUA Y
OU3NKHA &

YETEIPE
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wy B ! "
A5 B CPENHWE BERA
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Po3seH6eprep ®. Victopua dpuanku B HeTbipex KHurax. K. 1: ictopusi hnanku B APEBHOCTU U B CpefHME BeKa.
Mep. ¢ Hem. M.: KHnxHbI gom «JTABPOKOM», 2010.

Maznumubie nong 8 KocMoce

B HacToAmed KHUTE ONIMCBIBA-
I0TCA MarHUTHBIE MOJA U UX IIPO-
ABJIEHUS BO BCE€X OCHOBHBIX THIIAX
KOCMHYECKHX O0BbEKTOB, HauMHAfA
C Hallled IJIAaHETHl U KOHYAasd TaKH-
MU yAaJeHHBIMH O0beKTaMH, KakK
paguoraJaKTHKU M KBasaphl, pac-
CKasbIBaeTCcAd O IPOUCXOKIECHUU,
9BOJIIOIIMM U METOAAX H3y4YeHUd
MAarHUTHBIX NoJed. MarHeTusm —
YHUBEpCAJbHOE CBOMCTBO MaTepUU
B KOCMOCE — UI'paeT 0COGEHHO BaXK-
HyI0 posib. Be3 3HaHUA CTpoeHUdA
MarHUTHBIX IIOJIeH HeJb3sd IOHATH
IIPOUCXOAAIINE B KOCMOCE IIpoIec-
cbl. MarHUTHBIE IIOJIA GeJIBIX Kap-
JINKOB M HEUTPOHHBIX 3B€3]] CUIBHBI
U HCKaXalT aTOMHYIO CTPYKTYpY
BeIlecTBa, a B MEXK3Be3/{HOU cpeje
OHU OY€Hb cJ1abbl, HO BAKHBI 1/ 00-

pas3oBaHUudA 3Be31. MarHuTHBIE NTOJIA
omnpeneaAaoT BCE IIPOSABJIEHUSA COJI-
HEYHOUW aKTUBHOCTU U MHOTHE IIPO-
I[eCChbl COJIHEYHO-3€MHBIX CBf3€MH.
ABTOp KHUTrH, npodeccop MIY,
M3BECTHBIA cIlenuajJucT B ob6iaa-
ctu actpodpusuku H.I. Boukapes,
B caMOM HadaJie B KadyeCcTBe BBeJe-
HHUS pacCcKasbIBaeT O MOBEJAEHUU 3a-
PAXEHHBIX YacTHUIl U NJIa3MBbl, CO-
cTOosINIE M3 HUX, B MArHUTHOM
noJsie. [Io X0ny H3JIOKEHUA 06bAC-
HATCA HEKOTOPbIE aCTPOHOMUUE-
CKHMe TEepMHHBI, BCTpedalolluecs
B pa6ore.

Kaura npegHasHadeHa A CTY-
JeHTOB U IpenojaBaTeneil Gpuande-
ckuxX QaKyJIbTeTOB By30B, a TaKike
JUIS BCEX, KTO MHTEPECyeTCs COBpe-
MEHHOH acTPO(PU3UKOH.

o

MATHUTHBIE
nons
B KOCMOCE -

Boukapes H.I'. MariutHele nons B kocmoce. M3a. 2-e, gon. M.: KHuxHbii gom «JTIMBEPOKOM», 2010.
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KHWIKHOE ObO3PEHHE

BapuauuoHbie NPUALUNGI MEKAHUKL

. X PA3BUTHE
M MPUMEHEHHS
B DU3UKE

ED CRONTOBOH TOOPMK | non

anddb i

BHuUMaHHUIO 4YHTaTeleld Ipeaa-
raercs KHHUra BBIJAIONIErocs OTe-
YeCTBEHHOTo (U3WKa U XUMHUKA
JI.C. TTonaka (1908-2002), B KoTOpO¥
paccMaTpuBaeTcsa pa3BUTHE BapHU-
AIMOHHBIX IPUHIIUIIOB MEXAaHHUKH,
a TaKKe HEKOTOPbIe UX IPUMEHEHU
B pH3HUKe, B TOM YHCJIe UX POJIb B Tep-
MOAMHAMUKE, TEOPUU II0JIA, KBAHTO-
BOM MeXaHUKe U T.A. dTta pabora —
JOKTOpPCKAas AHCCepTallusA aBTOpa,

ony6INKOBAHHAA B BHJAE MOHOTrpa-
dun, — 611 OLleHeHA COBPEMEHHHU-
KaMHU Kak QyHAaMeHTaIbHBINA BKJIAT
B aHAJIMTHYECKYIO MEXaHHUKY, HUCTO-
PHIO HAyKU U B TEOPETUYECKYI0 puU-
3HKY B IIEJIOM.

KHura 6yset nHTepecHa GU3NKaM,
MaTeMaTHKaM, UCTOPUKAM HayKH,
acmupaHTaM U CTYAEHTaM COOTBET-
CTBYIOINIUX CIIEIIHATbHOCTE.

Monak J1.C. BapraunoHHble NPUHLMMIbI MEXaHWUKMK: UX pa3BuUTme

1 NPUMEHEHMS B (OU3MKE.

M3g. 2-e, ucnp. M.: KHuxHbIn gom «JTMBPOKOM», 2010.

Hcmopud 0 unocoquy anapxusma

Mn.on.p

KPATEMH OMEPK
HCTOPHM AHAPXHIMA
B XIX—-XX BER/

]
]

SME (3

AMAPXHYECKHE TTHCEMA

PAIMBIILIHS Ob AHAPRN

BHuMaHUIO 4YuTaTtenled mnpeana-
raercad cO6opHUK paboT IO HCTO-
puu m duisocopun aHapxmsaMma CO-
BpeMeHHoro ¢uiocoda U myobaunu-
cra [1.B. Pa6oBa. HacTosmasa kHura
JaeT IpeJcTaBJIeHUE O CETOJHAII-
HEM aHapXU4YeCKOM MUPOBO33PEHUU
U aHapXM4YeCKOM JBUiKEHUU B Poc-
cum u mupe. «KpaTKuil o4epk UCTO-
puu aHapxm3Ma B XIX-XX Bekax»
JIJAKOHMYHO OIMCBHIBAET OCHOBHBIE
BEXW U 3Tallbl CTAHOBJIEHUS aHap-
XU4YecKol Teopuu — oT Y. [oxBuHA,
M. IIrupuepa u ILM. IIpygona
10 M.A. BakynuHa, I[1.A. KponoTkuHa,
9. MailaTecTbl U COBPEMEHHBIX T€O-
PETUKOB aHApXU3Ma, a TaKke Hanubo-
Jlee ApKMeE 3IIM30/1bl B MCTOPUU aHap-
XWYECKOTO JBUKEHUs, TaAKHE Kak
ITapuikckaa kKoMMyHa, Benukas Poc-

Psa6os N.B. Kpatkuin o4epk ncropumn aHapxuama s XIX—XX sekax;

AHapxuyeckue nucbma. M.: KPACAHL, 2010.

cuiickasa pesostonua 1917-1921 rr.,
HcnaHckada peBomonuda 1936-1939rr.,
peBoaonus 1968 r. C60pHUK acce
«AHapXMW4YECKHUE NUCbMa» COLEPIKUT
pa3MBIIUJIEHUS aBTOpa O BaKHEH-
mux ¢unsocopckux mpobiremax co-
BPEMEHHOTO 4eJloBedyecTBa — CBO6O-
e, OTYYKJE€HUU, JUYHOCTU, PEBO-
smonuu. B aToit pa6oTe npeAnIpuHATA
IONBITKA CHUHTE3a aHapXM4ecKOro
MUPOBO33PEHUA U 9K3UCTEHIUAb-
HOU punocopumn.

Knura aapecoBaHa NIIHPOKOMY
KPYTY YUTaTeJeH, UHTEePEeCYIIUXCH
uctopueil U Teopuel nubeprapHOH
MBICJIM, COBpeMeHHOH dunocoduei,
HEepaBHOAYIIHBIX K IIOJOKEHUIO JTUY-
HOCTHU B HBIHEIIHEM KaTacTpodude-
CKOM MHUpE.

B Mupe Hayku [08-09] aszycm-cenmaGps 2010



KHWIKHOE ObO3PEHHE

Kusbie noKkamopbl 0KBaHa

ABTOp HacTOAIEH KHUTU 3HAKO-
MHUT YUTATENs C JKUBBIMH JIOKATO-
paMu MOPCKUX IYYUH — Jesbdu-
HaMU, KUTaMU, TIOJI€HSIMH, INHTBHU-
HaMH, KOTOPbIE€ C IIOMOIIIbIO CBOETO
COHAPHOI'0 YCTPOWCTBA ONPEAes-
I0T PacCTOSTHUE /10 IIOABOJHBIX 00'b-
€KTOB, UX pasMep, GOpMy, CTPYKTY-
py. JIoKaua No3BOJIAET UM «BUAEThH»
NOABOAHBIA OOBEKT OJHOBPEMEH-
HO CO BCEX CTOPOH; B 9TOM OTHOIIIE-
HHUU COHAPHOE YCTPONCTBO MOPCKUX
JKUBOTHBIX IIPEBOCXOJUT BO3MOJK-
HOCTHU HE TOJIBKO JIIOGBIX OPTaHOB
‘-IyBCTB, HO U IIIO6LIX TEXHHUYECKUX

cpenacTB. McciieqoBaHus, 0 KOTOPBIX
pacckaspiBaeTcd B H3JaHUHU, Ha-
npaBJIeHbl HA BCeoObeMJIIIoNee U3-
y4eHHe MeXaHU3MOB OHMOJOKAIIUU
C I[eJIbI0 COBEPIIEHCTBOBAHUS COOT-
BeTCTByIOH_II/IX TEXHUYECKUX CpelICTB
JIOKAIlM — OJHOTO M3 BasKHENIIUX
METOJO0B H3y4YeHUS MOPCKHUX IJIy-
OuH.

KHura OyxeT HWHTepecHa Kak
CIIEeIMAJIU3UPYIOIIUMC A
B pa3JIMYHBIX pasjeigax 6uojorude-

YY€HBIM,

CKO¥f HayKH, TaK M IIUPOKOMY Kpy-
ry 4yuTaTejeil — mgo6uTened mpu-
POABI.

I € Ceprecn

AKIHBbI

JIOK ATOPBI
_OKEAHA

Ceprees B.®. XXusble nokaropbl okeaHa. M13a. 2-e, ncnp. M.: KPACAH[, 2010.

GmpoumenuHbie CEKpembl PesAUX e2unman

B HacToAmer MoHorpaduu BeI1A0-
IIEroCcA eruIITOoJIora, UCTOPUKA APEB-
Hero biumskHero BocToka craBurcsa
BOIIPOC O TOM, KAKUM 06pas3oM ApeB-
HUe eTHIITAHe Iepuojga HoBoro map-
ctBa (XVI-XII BB. 10 H.9.), HE ©UMesA HA
JKeJIE3HBIX HMJH CTAJbHBIX OPYAUH,
HU TpUcriocobieHUN TUIa GIOKOB
u jnebGenok, 6osiee 3 THIC. JeT Ha3an
CMOTJIN BOSIIBI/II‘HyTb BEJINYECTBEH-
HbIe KAMEHHBIE XpaMBbI C KOJIOCCAMH,
chuHKCAMH, 06€JIUCKAaMHU, YKpaIIeH-
HBIE MeTaJJIOM, pelbedaMU U POCIH-
caMu. OnuceIBAlOTCA TAaKKe U Xpa-
MBI, BBIDYOJIEHHBIE B CKalaxX. B kHUTe

IMOAPOGHO PacCKa3bIBAETCS O TeXHHU-
YEeCKHUX MPUCIOCOGIEHUAX, OPYAUAX
U TPYJIOBBIX IIpHEeMaX JPEBHUX CTPO-
uTesei, 6Giarogaps KOTOPBIM OHH
MOIVIA AOGBIBATH U TPAHCIOPTHUPO-
BaTh OIPOMHOE KOJHYECTBO KaMHS
U CTPOHUTEJbHbIe KOHCTPYKIUHU Be-
COM /10 HECKOJIBKUX COTeH TOHH. Oco-
60 paccMaTpHUBalOTCA TEXHUUIECKUE
OTKPBITUA U HEKOTOPBIE CTPOUTEb-
HbIE€ CEKPETHI IPEBHUX erUINTAH. 114
€TUIITOJIOTOB, BOCTOKOBEJOB, HCTO-
PHUKOB KYJBTYDHI, & TaK:Ke IIIPOKO-
ro Kpyra 4uraTesiedl — Jioburtesnei
JIpeBHEU UCTOPUU.

KuHk X.A. [IpeBHeervneTckuii xpam.

3. 2-e. M.: KHuxHbI oM «[IMBPOKOM», 2010.

MaTepuanbl npegocTaBneHbl MUHTEPHET-MarasanHoM Hay4Hon kHurm www.URSS.ru
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HAYKA H OBIHECTRO

JloypeHc Kpaycc

da Ymo 9 N0 Heumpuro

YacTtuubl, KazaBLuMecs noHa4asny HeBepPOATHO
TanHCTBEHHbIMW, NPEeoCTaBNAOT HaM BCe

6orbLle nHhopmaumm

NIPU3HAIO: A IPUCTPACTEH K Hel-
HTpPIHO U Bcerja ObLI IIpUCTpa-
CTEeH.

13 Bcex M3BECTHBIX YACTHI] TOJb-
KO HEHTPHUHO 06/1a7jaeT HACTOIBKO I10-
PasUTEeNbHBIMU W POMAHTHYHBIMHU
CBOMCTBAMHU, UTO BJIOXHOBUJIN J[3KOHA
Anpaiika Ha CO3JJaHUE IIOSMBI U YiKe
50 sieT MoGY:KAAIOT I€JIble KOMaHbl
YYEeHBIX 3a0HUpaThCs IIIyOOKO IO/ 3€M-
JIIO M CTPOUTH TaM YCTAHOBKHU, CJIOBHO
B3ATHIE U3 HAYYHO-(PAHTACTUUIECKON
JIATEepaTypHhl.

MeHA He mepecTaeT yAWUBIATH, UTO
eKeJHeBHO, KaKAYyI0 CEKyHIY, Moe
T€JIO IIPOHUBBIBAIOT Gosbirie 600 Mip/
HEHUTPUHO, POK/IACHHBIX B fJIEPHBIX pe-
aknuax Ha CoJiHIle, U ITOYTHU BCE OHU
6ecrpenssTCTBEHHO IIPOJIETAIOT CKBO3b
Testo 3emuin. Ho emre 6osbIiie yIUBIIA-
eT MeHs TO, YTO, HECMOTPSA Ha UX IIPU-
3pavHOCTh, MBI CIIOCOOHBI OOHAPYKHU-
BaTh HUX, UCCJIEA0BATh U PAaCKPHIBATh
UX TaWHBI.

Bor nogyemy B TeueHue 6onee 30 JeT,
YTO A 3aHUMAIOCh (PU3UKOM, MOU HC-
CJeJOBAaHUSA HEM3MEHHO BO3BpAIAIOT-
CA K 9TUM yAUBUTEJIBHBIM YacTUIlAM.
A B TIOCJeHHE MeCAIbl HEATPUHO
BHOBb HAIIOMHWJIA MHeE, KAKUMHU CMe-
JIBIMU B CBOEM BOOOpaKeHUH IT03BOJIA-
eT HaM ObITh HAayKa.

OGofpeHHbIE BKCHEPUMEHTOM IIO-
KoMHOro PatiMoHa [[9BHCa-MIagIIero
(Raymond Davis, Jr.), IpoBeJeHHBIM
26 sleT Ha3a/[, HECKOJIbKO MOUX KOJLJIET
U [ 3a[yMaJIUCh O IPYTUX IIPUPOJHBIX
HCTOYHHKAX HEHTpuHO. OAUH U3 HUX
HaxoauJIcA 6yKBaJIbHO y HAC I10J] HOTa-
MU. PagyoaKTUBHBIE 2JIEMEHTBHI MHO-
I7ja MOPOMKJAAI0T AaHTUHEUTPHUHO (aH-
TUYaCTUIBI HEMTPUHO), U KOIZla MBI
MOCYHUTAJIM, KAKOE YUCJIO TAKUX aHTHU-
HEUTPHUHO MOT'YT ITIOPOK/JATh BCE IPEe/I-
noJlaraeMble paJIOaKTUBHBIE MaTepHU-
aJIbl 3eMJIH, OKa3aJjI0Ch, YTO OHO ITOYTH

PaBHO IIOTOKY COJIHEYHBIX HEUTPHUHO
B AuAala3oHe MajbIXx oHepruil. OpHa-
KO KOIJia MBI 3aJlyMaJHCh O CIoco6ax
oGHapyKEHHUA 9TUX YACTHIL (2 U3yIUB
HEMHOT'0 Te0(HU3UKY, f IIOHJI, YTO OHHU
MOTYT MHOTO€ paccKasaTh O CTPOCHUH
HaIlel IIAaHEeTHI), MBI OCO3HAJIN, ITO
3Ta 3ajja4a HAMHOTO CJIOKHEe 3aJjadu
JloBrca o OGHAPYIKEHUIO COTHEYHBIX
HEUTPUHO (KoTOpas ToxKe Obljaa BeChb-
Ma HernpocTo). ITosToMy MBI Hamuca-
JIU CTAThIO, IJie YTBEPKIAIN, UTO Ta-
KOe HCCJIe/JOBaHUe He MOXKeT ObITh 0CY-
IIIeCTBJIEHO HUKOT/IA.

OpHaKO MBI IPEIOKHUIIN ele 6oiiee
9K30TUYECKUI MCTOYHHUK. MBI 3HAIU,
YTO IIPU B3pPbIBE CBEPXHOBOU Ha POXK-
JIeHVe HEUTPUHO yXoauT B 10 ThIC. pa3
GoJIblIle 9HEPryUy, YeM Ha CBETOBOE U3-
JlydeHHe. 3HAIW MBI U TO, YTO, KaK
IpeAIoJaraloT acTpoGU3UKU, B3PHIB
CBEPXHOBOIl ITPOHUCXOJHUT IPHUMEPHO
Pas B CTO JIET Ha TaJaKTUKY. I XOTd HU-
KTO HUKOTZa He U3MePSAJI IOTOKOB Hel-
TPUHO OT TAKUX B3PBIBOB, 1 B TO BpE-
M He GBIJIO CPEJICTB IPSAMOT0 3KCIIEPHU-
MEHTAaJIBHOTO HAGIIOACHUSA IIPU CTOJIb
MaJIoil YacTOTe B3PHIBOB CBEPXHOBBIX
B raJaKTUKAaX, MBI IOIBITAINCEH OIle-
HUTBH CYMMAapHBII IOTOK HEHTPUHO Ha
3eMJjle OT BCeX 3Be3J, B30PBABIIHXCS
B Xofle KoCMHYecKol mctopun. Torma

A AyMaJl, 9To 9TO Obljaa, HECOMHEHHO,
camas HeBO3MOXKHAS OIleHKa M3 BCEX,
KaKue 1 KOrjia-1160 BBIITOTHS.

Bepuemcsa k HacTosAIeMy BpeMe-
HHU. B 5TOM rojy THUTaHTCKHUU KUJI-
KOCTHBIN CIIMHTHUIAIUOHHBINU JETEeK-
TOop Borexino B ropHom maccuse I'paH-
Cacco-a'Urtanusa, npegHasHAYeHHBIN
JU1A yJIaBJIUBAaHUSA COTHEYHBIX HEHTPU-
HO, BBISIBUJI «3€MHBIe» HEHTPUHO (BEpPO-
ATHOCTDH UX IIPOUCXOKACHUI N3 IIpyl"I/IX
HCTOYHUKOB OLICHUBAETCA MEHee YeM
B 0,0001), mogTBEpAUB MEHEe TOYHBIE
JIaHHBIE, IT0JIy YeHHbIe paHee B oHuu.
VMHTEHCUBHOCTB UX IIOTOKA YAUBUTEIb-
HO XOPOIIIO COIJIACyeTCH C OLIEHKaMU Ha
OCHOBE KOCBEHHBIX U TEOPETUYECKUX
reoU3NYIECKUX COOGpaKEeHUN O CTpoe-
HUU 3eMJIN.

TeM BpeMeHEM YyBCTBUTEJILHOCTH
BOJIHOT'O AIIOHCKOTO JIeTeKTopa Super-
Kamiokande (Super-K) maccoii 50 ThIC. T
ObLyIa TIOBBIIIIEHA HACTOJBKO, UTO OH
okasajica crocobeH o6GHApyKHUBATh
BCETo OJJHO AaHTUHEUTPHUHO OT B3pbIBA
CBEPXHOBOM B I'0JI, UYTO HE TaK JlaJIeKO
OT OLIEHKU KOCMHYeCKoro ¢oHa, CTOJIb
NpUOGIN3UTEIBHO CIeJIAHHON HAMM I10-
KoJIeHue Ha3a/. [IpumeyaTesbHo, 4TO B
HPOMEIKYTKE MEMKAY 9TUMHU COOBITHA-
MU, a UMeHHO B 1987 1., 66111 06Hapy-
JKeHbI HEHTPHUHO OT B3PhIBA CBEPXHOBOH
Ha Kparlo HaIe 'aJakTUKH, a CerogHs
CIIOKHEHNIIe MeTOABl OTOOpakeHUs
¥ aHAJIMU3a [T03BOJIAIOT HAM 0GHAPY K-
BaThb B3PBIBBI CBEPXHOBBIX B [IpyI‘I/IX ra-
JJAKTUKAX U TEM YyTOYHATH CBEACHUSA
06 ux yactore. OKasajaoch, YTO IpeJ-
CKas3aHHas 4acToTa, C KOTOpoH Super-K
JIOJI3KEeH PeTMCTPUPOBATh AHTUHEHTPU-
HO, OY€Hb XOPOIIIO COIJIacyeTcs C Ha-
el rmepBoHavYaJ IbHON IpeABapuTeIb-
HOM OIEHKOM.

Korma-To 1 coBepIIEHHO HEe BEpUJI
B TO, YTO MBI KOTJa-HUOYIb CMOKEM
X0TsA ObI OOHAPYKUBATh TAKHE BEIH,
WJIM YTO Bepa B pyHIaMeHTaIbHYIO0 G-
3UKY, BJIOXHOBHBIIIAS HAC HA PACCYK/Ie-
HUSA, IOXOKHE Ha HAYYHYI0 GaHTACTHU-
Ky, HAl/IeT CBO€ IOATBEPKAEeHUE. DTO
3acTaBifgeT MNOHATh UCTUHHYIO MOIIb
HAyKH B JieJle U3y4YeHUs HeBooOpasu-
MBIX IIpekJie obIacTell OKpy:KaroIei
Hac TAWHCTBEHHOIN BcesieHHO!N, Ha-
CeJICHHOM He IIpU3paKaMU U JyXaMH,
a ropas/io 60jiee HHTEePEeCHBIMH 00bEK-
TaMHU. ®
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AHOHCI

FoTOBUT NPOCBELIEHBS AYX,
1 onbIT, ChbiH CLUNBEK TRYAHBIX; N\ o
I reHVUIn, N3P3AGKCEOB APYT,

N cay4yai, Bor N306peETarens...

...0 CKOABKO HI! KPbITUA YYAHBIX /) ( A5

¥

O4YEBWAHOE-HEBEPOATHOE

HA KAHAJIE «POCCUS-K» MO CYBBOTAM 15.20 NPOrPAMMA C.N. KAMULbI

YuTanTe B cnegylowem BbinycKe XypHana
KAK MOPE CMACJIO YENIOBEYECTBO

CypoBble KnMMaTU4eCcKe U3MEHEHNS MOTIN CTEPETb € nuua 3emnn CoBCeM
HeAaBHO nosiBMBLLIErocs Homo sapiens, ecnu 6bl Ky4ke yaa4simBbiX OXOTHUKOB-
cobupaTtenen He NOCHACTAMBUAOCH HAUTK cebe ybexuLle B MaNINNYECKOM Yyronke
AdprKaHCKOro KOHTUHEHTa

MNAHETbI, KOTOPbIE Mbl MOl bl HA3BATb JOMOM
[ocTaTo4HOoe KONMYECTBO NiaHeT Hallel ManakTMKu MOryT oKasaTbCsi MOXOXUMMU
Ha 3eMsiio — 1 gaxe NpUITUTL Ha ce6e XN3Hb

TABJIETKA-POBOT

[MyTelwecTBme No 4YenoBe4E€CKOMY Tefly CKOPO nepecTtaHeT 6bITb haHTasnen

1 haHTacTUKOn. KpoxoTHble YCTPONCTBA OTNPAaBATCA B MyTb, YTOObI CTABUTb
AMarHos, AoCTaBnATh K LieNn fiekapcTsa 1 Aaxe oCyLLeCTBAATb XMpypruieckoe
BMeLLaTenbLCTBO

On

Unraitre ‘r YIrPO3A OJ11 OKEAHA

: == YBenuyeHve BbIGPOCOB YrIEKMCNOro ra3a nosbIllaeT KUCNOTHOCTb Bog Muposoro
oKeaHa ¥ NofiBepraeT OMacHOCTV OFPOMHOE KOJIMHECTBO BUAOB — OT MNaHKTOHa [0
KanbmMapos

XAKEP B BALWLEM «)XEJNE3E»

Kak 6yaTo Ham He xBaTano 6ef, NPMHOCUMBIX BUPyCaMu, BPeasLMMU NPorpamMmmMHOMY
o6ecneveHunio! Okasanock, HTO MUKPOUUMbI — OCHOBA OCHOB HaLlero LMgpoBoro
Mupa — He MeHee ya3BUMbI
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KAK O®OPMUTb NOANUCKY/3AKA3 HA XYPHAN «B MUPE HAYKW» YEPE3 PEJAKLMIO

1. Ykasatb B 6naHke 3akasa/moAnuckn Te HoMepa XypHanoB, KOTOPble Bbl XOTUTE MOMYYUTb, a TakXe Ball MOSHbIA No4ToBbIA agpec. Mognucka
0ohopMAISeTCs CO CrneaytoLLero Homepa xypHana.

2. Onnatutb 3aKkas/noanucky B oTaeneHun noboro 6aHka (Ans ynobcTea onnatbl UCMOMb3ynMTe KBUTAHLMIO, OMyONMMKOBaHHy Huxe). OnnaTty MOXHO
NPOM3BECTY TaKXe NPV NOMOLLM NGOV APYrov NnaTeXHoW CUCTEMbI MO YKa3aHHbIM B 3TOM KBUTAHLMW PEKBU3UTaM.

3. Bbicnatb 3anofiHeHHbI 6aHK 3akasa/NnoanmMcku BMecTe ¢ KOMuen KBUTaHumm o6 onnare:

= o agpecy 119991, r. Mockga, yn. JlenuHckve ropsl, 4. 1, k. 46, ocdouc 138, pepakums xypHana «B mupe Hayku»;

H 10 3NeKTPOHHOM noyTe podpiska@sciam.ru, info@sciam.ru;

m 1o pakey: (495) 939-42-66.

CtoumocTb NoANUCKK Ha BTopoe nonyrogue 2010 r. u nepBoe nonyroaue 2011 r.:

[ns cmandeckmx nuu: 1140 py6. 00 Kon. — focTaBka 3aKa3Hon 6aHAeposbio®.

[ns topugnyeckunx nuy;: 1500 py6. 00 kon.

CTonMOCTb OAHOMO HOMepa XypHana: 3a 2005-2006 rr. — 50 py6. 00 kon., 3a 2007 r. — 70 py6. 00 kon., 3a 2008 r. — 80 py6. 00 kon.;

3a 2009 r. — 100 py6. 00 kon. — nepsoe nonyroaue, 110 py6. 00 kon. — BTopoe nonyroaue; 3a 2010 r. — 120 py6. 00 kon. (6e3 y4yeTa fOCTABKM);
CTOMMOCTb MOYTOBOIA jocTaBku no Poccun — 70 py6.

Homepa xypHana 3a 2003-2004 rr. npefocTaBnA0TCA B peAakumy 6ecnnatHo (Mpyu Hanu4um).

BnaHk NOANMUCKM Ha XypHan pasmeLleH Ha cainte www.sciam.ru.

YBaxaemble nognucymku! Mocne NoATBEPXKAECHUA NNaTeXxa Bbl 6yAeTe NoslyyaTb XKYpPHasN eXXeMeCs4HO C JOCTaBKOW Ha OTAEeNeHWe NOYTOBOI CBA3MW.

* Ecnv Bawa 3asieka o noanucke nonyyexa ao 10 yncna mecsaua, To, Ha4MHAA CO cneayoLero mMecaua, ¢ No4YTbl BaM Ha4yHyT NpUxoauTb yBeJOMIIEHUA O 3aKasHon
6aH,ElepOJ'IVI. Takas cuctema AO0CTaBKW XYypHanos rapaHTupyet 100%-Hoe nony4eHwue. 3a A0CTaBKy npocTon 6aH,Elep0J'IbN) pefakuus OTBEeTCTBEHHOCTU He HeceT.

BJIAHK 3AKA3A HOMEPOB XYPHAJIA

51 3akasbiBato cneayloLme HoMepa XypHana «B Mupe Hayku» (OTMETUTL rasiodkon): ®.N.0.
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I «®OUSMATKHUIA»,

I Ten.: 409-93-28.

! M no karanoram:

' «Mpecca Poccun»,

' nognucHoii Haekc

: 45724 — pna dums. nuu;
. 39869 — ana op. nuu;
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| NOANMUCHOWN MHAEKC
81736 — pna cms. nuuy;
;19559 - ans op. nuy;

1 «[o4yta Poccum»,
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Bup nnatexa Oata Cymma

Mopnucka Ha XypHan
«B mupe Haykun»
Ne rog

Mnarenbwmk

MOAMMUCHON UHAEKC

3A0 «B Mype Hayku» 16575 — pna cdms.nuy.;

PacueTHblil cueT 40702810100120000141 e
8 OAO «BTB» r. Mockea BUK 044525187 — AN 10p. NN,
KoppecnoHaeHTCKuiA cueT 30101810700000000187 H Mopnucka Ha Ykpante

no KaTanory noanucHbIX
n3paHun aredtcTea KSS,
noanucHoOu nHaekc 69970.

H Mopnucka pnsa xurenen
Pecny6nuku Benapycb

ANS UHAUBMAYaNbHbIX
nonb3oBaTenen — MHAEKC
81736, pnns npeanpuaTUn

1 opraHu3aumi — nipekc 19559

B CHI u panbHee 3apy6exbe
000 «UHpopmHayKa»

Ten.: +7 (495) 787-38-73
®dakc: +7 (499) 152-54-81
www.informnauka.com

MHH 7709536556; KM 770901001
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Bug nnatexa Nata Cymma

Mopnucka Ha xypHan
«B Mupe Haykun»
Ne rog

Mnarenbwmk












