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TEXHUKA

AN PATHUKOB

Bwvicmasxa «O60oponaxcno-2014» 6 nodmockoénom
zopoode JKyxoeckom — Imo oOuH u3 KpynHeuuwux
6 mupe cmompoé nepedo6vitx o6pa3y06 060poHHOT
ompacnu. B amom 200y ceo1 npodyxyuro
npedcmasunu noumu 300 xkomnanui u3 11 cmpan
mupa. Ixcno3uyuro 6mecme ¢ decamKamu mbicay
dpyzux nocemumeaneil ocmompenu u Hawu
cneyuanvruvie koppecnondenmuvt Cepzeii Connyee
u Baradumup Yepros.

OT HOBHHOK XOJIOAHOTO OPYKHUA AJA COJIAAT B 3aloJis-
pbe, PYKOSTKA HOYKa KOTOPBIX MUMEET IMOAOT'DEB, A0 PAKET-
HBIX CUCTEM M CAMBIX IOCJIeJHUX 00pas3ioB O6POHETEXHUKU
OBLJIO IIPOAEMOHCTPHUPOBAHO BCEM JKEJIAIOINM, KaK U3 Ha-
mei cTpaHbl, TaK U N3 3apy0eKbs.

Ha BpIcTaBKe OBIJI BIiepBEIe MOKa3aH POCCHICKHUI Opo-
HernuieM 6B47 pna skunupoBku «PatHuk». Ilo ciaoBam
raaBHOro KoHcTpykTopa «IIHWHWToumami» mo cucTeMe
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BBICTABKH

sKu3HeobecmeueHNA 00€BOM SKUIIMPOBKHM BOEHHOCJYXKa-
mux Ouiera @aycToBa, Macca miema Bcero 1 kr. IIpu ra-
KHX JKe 3al[UTHHIX CBOMCTBAaX aMEPUKAHCKHH IIIJIEM BECHUT
noutu B 1,5 pasa GoJibiie.

«Buepsbie B Poccun paspaboTaHa TeXHOJIOrMA, KOraa
0e3 yXyAIlleHHUs CBOMCTB 0aJIIMCTUUYECKONH TKAHU YAAJIOCh
C034aTh TBEP/ABIN KymoJ miemMa. PaHbile apaMUHBIE TKa-
HHM IPONHUTHIBAJNCH CIENHAJbHBIMH COCTaBaMH, IIOCJIe
yero ux npeccosajiu. Ho mpeccoBaHHBIH IJIAaCTUK paboTaeT
XyiKe, YeM HelIpOoIIuTaHHbIe cjou. Hamr ke mreM TBepAbIi
CBepXy, a BHYTPHU HEro HeNMpOMHUTaHHBIE CJIOU OaJsmcTu-
4yecKoi TKaHu», — yTouHujg O. Paycros.

Musno6oponsr u «IJHAUTOUMam» BCKOpPe MJIAHUDPYIOT
3aBEPIINHNTL UCIILITAHUA IIIJIeMa, B pe3yJbTaTe uero 6yayr
OILleHEeHHI ero 3alllMTHhIEe XapaKTEePUCTUKH IIPU Pa3jind-
HBIX TeMIlepaTypax M IOTOAHBIX ycaoBusax. Illmem fgoJi-
JKeH 3amnumiaTh 6oiinma mpu Temmepatype ot —50°C mo
+50°C, B 0KIb, CHET U B COJIEHOH MOPCKO# BoJe.

Ecau ucnelTaHMA 3aKOHYATCA ycmemrHo, B 2015 rogy
uieM 6547 HauHeT moCcTynaTh B BolicKa. B KomiuiekT «Pat-
HHKa», KPOMe OJEXKAbI, BXOAAT O0K0JIO 40 pasIUYHBIX 3Je-
MEHTOB, B TOM YHCJI€ CTPEJIKOBOE OpY’KHe, CUCTEMBI IIpHUIIe-



JIMBAHUs, 3aI[UTHI, 3JICKTPOHHBIE CDEACTBA CBA3U M HABUTA-
nuu. [apaHTHHHBIA CPOK CIIY»KObI KOMILJIEKTa — O JIET.

CBou HoBeiinue pa3pabOTKH IIOKas3asl M KOHIEPH «AJ-
ma3-AnTeii». Ha BeIcTaBKe MOXXHO OBLIO YBHAETH, cHOTO-
rpadupoBaTh U Jake HOTPOraTh CaMbleé MOIIIHbIE B MUDe 3e-
HUATHO-PaKeTHLIe cucTeMBI 6oJbInoil gaabHOocTH — C-400
«Tpuymop» u C-300BM «Anreii-2500», a TaKkiKe HOBEHIITYIO
cucremy C-350E «Burtassb», xopoiro usBectuabie «Byk-M29»
¥ «Top» B pasauuHBIX MOAUDUKAIIUAX.

Kommiekc C-300B4 mo:xeT MCIIOJIB30BATHCA U B IIPOTH-
BopakeTHO# o6opone. Haunnas ¢ ganpHOcTH 300 KM, OH
B COCTOSIHHY OJHOBPEMEHHO 00CTpeuBaTh 24 aspoAUHAMHU-
YyecKHue e UiIx 16 6aIIncTHYeCKUX PaKeT, JeTALIIUX CO
cxkopoctamu 10 4 500 m/c.

Het anasioros B Mupe 1 y MOOMJIbHOI 3€HUTHO-PAKETHOM
cuctemsl C-350E «Burasb». IlyckoBas ycTaHOBKA BKJIIO-
yaer 12 paker. Cucrema cnoco6Ha OZHOBPEMEHHO IOpa-
kKaTh 16 aspognHaMuuecKux U 12 omepaTHBHO-TAKTHYEC-
KHX paKeT Ha JajbHOCTH A0 60 KM u BeicoTe oT 10 M 10
30 kM.

B pamkax BeICTaBKHM ObLIIO COOOIIEHO TaKKe, 4To B Poc-
CHHY IIPOIILIN YCIEeIIHbIe UCIILITAHUSA AajbHell MpOTHBOpa-
KeThbl, KOTOpas BOM/JET B COCTAaB MEepPCIeKTUBHONH 3€eHUTHOM
pakerHoii cuctembl (3PC) C-500. Ilo gaHHBIM OTKPBITHIX
UCTOYHHUKOB, C-500 6yzer cmoco6Ha 0GHAPYKUBATh U Of-
HOBPEMEHHO mopaskaTh 10 10 GajancTuyecKux Iiejei, Jie-
TAINX CO CKOPOCTHIO 0 7 KM/C, a TaK:Ke 6oeBbIe OJIOKHU
THUIEeP3BYKOBBIX KPBLIATHIX paker. IlpeamoJsaraerca, 4To
1o 6oeBuIM Bo3MokHOCTAM 3PC C-500 Oymer 3HAUNTEIBLHO
NpPEeBOCXOAUTh CTOAIIYIO ceiivac Ha Boopy:xkeuuu 3PC
C-400 «Tpuymd» U ee KOHKYPEHTa — aMEPHKAHCKYIO CH-

cremy PAC-3 (mociemuas
BepcHUs 3eHUTHOTO PAKeTHOTO
KoMmIiLtekca Patriot).
HNHTepecHLIN 3HEpreTnye-
CKUH KOMILIEKC JBOHHOrO
HasHa4YeHUA (KakK JJs I'paiK-
NaHCKUX, TaK M [AJA BOEH-
HBIX) — pas3paboTka uess-

Bporerpancnoprep « AToM».



OMHCKUX MHXKeHepoB. BoeHHBbIH BapHaHT AOJIKEH obecrie-
YHUBaTh KOMaHAHBIA IIYHKT YIPaBJIE€HUSA 3JIEKTPUUYECTBOM
M TeIIOM. A BOT ero rpakJIaHCKHI BapHMaHT MOXKeT obec-
MEYUTH 3JEeKTPUUYECTBOM HEOOJBIIIOH ITOCEIOK.

Ilo cnoBam mpenacraBuTeNss padpaboTunKoB Muxauia
T'opOyHnoBa, Ha fIMaJjie Takue ra3oTypOMHHBIE KOMILJIEKCHI
MOYKHO IIPUMEHATH BCIOAY, I'le €CTh TOILIMBO — ra3d WJIH
HedTb. OHU paboTaroT KaKk Ha OBITOBOM rase, TaK M Ha IIO-
nyTHoM. 'apanTuiinbiii cpok cayxoe1 — 80 000 uacos, aTo
OKO0JIO 7 JIET.

Kpome TankoB u GpoHema-

IINH, Ha BBICTaBKe OBLIHN
NIpeJCTaBJIeHbl YiKe 3HAKOMBbIe
AMaJbIaM «TPIKOJIBI» — aB-
TOMOOKJIN C CynepOoJbIINMHI
KoJIlecaM# U 00'bEMHBIMHU GaJi-
JIOHAMH, CIIOCOOHBIE MPEOonOo-

Bponerpancnoprep «Boax-3».



JieBaTh J1o0oe 6e340p0oKbe, B TOM UHCJIE U INTyOOKHIA CHeET.
fIman ObLT BRIOpaH KaK ILIOHIaAKAa JAJISA UCIIBITAHUM.

HNsBectHoe cnenmanucram HIIO «BasanbsT» mocTraBiiser
BoenHo-mopckomy ¢uiory Poccun KOMILIEKCH ITDOTHUBOLH-
BE€PCHOHHBIX CPEJCTB, B YaCTHOCTH rpaHaTomersl [II1-64.
HMx MOXHO MCIOJIb30BaTh U Ha IPaKJaHCKUX Cydax IJIA
60pLOBI ¢ MOPCKUMH HUpaTaMu. I'paHaTOMET MMeeT 3aKPhI-
TYI0 Ka3eHHYIO YaCTh, II03TOMY M3 HEro MOXXHO CTDEJIATD,
KaK U3 00BIYHOT'O CTPEJKOBOI'O OPYKHA, HE omacasich 4TO-
aubo ciKeub Ha maJiyoe mam B pyOKe. Biaromapsa cBoeii
OpUTMHAJbLHON KOHCTPYKIIMU, I'PAHATOMET ABJIAETCHA TaK-
JKe IPaKTHYeCKHU OeCIIYMHBIM OpY KHeM, UYTO UMeeT 6OJIb-
110€ 3HaYeHUe IIPHU ero MCIOJb30BAHHHU B CIEIONepaNaX.

A nBa cTBOJIa rpaHaTOMETA KaJaubpoMm 45 MM MO3BOJIA-
IOT YBEJIUYUTHh CKOPOCTPEJIBLHOCTE A0 6 BHICTPEJIOB B MH-
HyTy. B 6oexommiekt JII1-64 BxogaT aBa Tuma rpaHaT —
CHTHAJIbHbIE, IpeHA3HAUEHHbIEe AJIA 0003HAYeHUA MecTa
HaXOXKJeHuA MOABOAHBIX AUBEPCAHTOB, U (PyracHsle, AJIA
HX YHHUUYTOXKeHHuA. B ganbpHeiinnemMm B 60eKOMILJIEKT I'paHa-
TOMeTA IpejnoJaraeTca BKJIIOUYHATH OCKOJOYHYIO I'paHaTy
U rpaHAaTy HeJeTaJbHOTO neiicTBusa. B pesyasrare [II1-64
CTaHeT YHUBEPCAJbLHLIM OPYKHEM, CIIOCOOHBIM IMOPaXKaTh
He TOJIbKO IIOABOAHELIE IeJIM, HO M JKHUBYIO CHJIY Ha IIOBEp-
XHOCTH BOJBI, B CKODOCTHHIX PE3WHOBBIX JIOJKaX, KaTe-
pax u Ha Gepery.

«MBI co3manu CynoBOil Jasep AJIA OCBOEHUS ApDKTH-
KM, — paccKasaJl JKypHAJHCTaM IeHepaJbHLIA TUPEKTOP
xospuHra «IIIBa6e» Cepreit Makcun. — Tam cioxkHasa je-
ZIoBaA 0OCTAaHOBKA, IIPH 9TOM paboTaioT GypoBkie mIaTdop-
MBI, ¥ JOJKHEI II0 JIbZAM IIPOXOAUTH cyxa. Ha Kopabib cra-
BUTCS JIa3epHAas IIYIIKa, eI0, CJIOBHO CTEKJIOPe30M, Jie] Hajl-
pesaercA, 3aTeM KopabJb ero
CBOMM BECOM ITPOJABJIMBAET.

Jlazep mMoKeT TaKiKe Haape-
3aTh Jiell, ABHKYIIUMCA K OIIO-
paM HedTe- U rasogoOBIBaIO-
mux maardopm, 4YToOBI CHH-
3UTDh €r0 MPOYHOCTD».

JemorcTpauusa komiuiexkca 3PK B yc-
JIOBMAX, NPHOIHKEHHBIX K GOeBhIM.



ITo cioBam Cepress MakcuHa, eCJiM MCILITAHUS 3aBep-
mIaTcs yCIEIIHO, TO MOoA00HEIe JIa3epHbIe YCTAHOBKHU IIO-
ABATCS U HA PEUHBIX CyJaX AJA CUOMPCKUX peK, I'/ie Jel0-
cTaB ObIBaeT BeCbMa PAHHHUM.

Xoanpunr «IlIBabe» IpoJeMOHCTPUPOBAJ TAKKe HHHOBA-
IUOHHBIN MUKpockornr MUM-340. Usxenune npegHasHaYeHO
IUISL ICCJIeIOBAHUA ONTHYECKUX CBOMCTB MHUKPO- 1 HAHOpe-
Jbeda KpyIIHOrabapuTHBIX 00BEKTOB C PEKOPAHO BHICOKHM
IJIs1 OIITUYECKOH MHKDPOCKOMUHU paspelleHneM.

ITomumo onTuyeckux cucreM xoanunr «IIIBabe» B mocie-
JIHee BpeMs CTaJl 3aHMMATLCS pobOTOTeXHUKON. B yacTHO-
cTH, ObL paspaboTaH ¥ HAYaJ BBINYCKATHCA YHUKAJIbHBIN
MOOUJBbHBIN PpPOOOTH3UPOBaAH-

HBIH KOMILJIEKC paguariOHHON
pasBeaku. OH mIpegHaszHa4YeH
IJIA MIOMCKa MCTOYHUKOB raM-
Ma-U3JIYYEeHUsA B NOMEIeHH-
SIX ¥ Ha OTKPHLITOII MECTHOCTH.

CaMOXOTHBI# MPOTHBOTAHKOBEIH pa-
KeTHBIH Kommiaexc «Xpusanrema-C».



Bnaromaps maTyuxaM 110BOPO-
Ta U IepeMmelleHudA, poboT
cBOOOAHO MaHeBpHUpPYeET AaKe
B CaMBbIX TDYAHOIPOXOJMMBIX
MecTax.

Kpome Toro, on ykoMILJIEeK-
TOBaH JaTYUKaMHU TEIJIOBOTO
noroka, HabopoMm mpo6ooTOHOP-
HHUKOB M CIeNNaJu3upoBaH-
HBIX 3aXBaTOB, a TaK)e KOH-
TeilHepaMM [IJA YTHIU3AIUUA
HCTOYHHKOB TraMMa-u3ajyue-
HuA. KoMiiekc ynpasisercs
o paguo UiIM no KabeJabHOU
auHEnA. PoboT crocobeH Hec-
T 50 KTI II0JIe3HON HArPy3KH
¥ MOYKeT HeIpephIBHO pabo-
TaTh HOJHYIO pabouyio CMeHY.

Hacrosaeit ceHcaIluen
MOJKHO Ha3BaTh IIOKAa3 TXKe-
JIO¥M KoJiecHOii 60eBOil MaIllu-
HBI IIeXOThI «AToM». BiepBrie
ee MaKeT BRICTABHJH B IIPO-
IIIJIOM oAy Ha caJIoHe BOOpY-
xKkeumit B Hmxuem Taruie.
Temeps OPUTHHAJIBHYIO MAIIIH-
HY MOYXHO OBLJIO yBHUAETH B
HKykoBckoM.

IIpeacraBuiia ee Hay4YHO-
NIIPOU3BOJCTBEHHAs KOpIopa-
nus «YpauasarousaBog». Ca-
Ma JKe MalllmHa paspaboTaHa
CIeIIMAJIUCTAMU HUIKEropos-
cxkoro ITHNUUM «BypeBecTHUK »
COBMECTHO ¢ (paHIy3CKHUMU
KoJLIeraMu B3 000OpPOHHO-IIPO-

JemoHCcTpanus rpanaTomera «Arma».
I'panatomer JII1-64.

KomMnuiekc BOOpykeHHs A OCHAIIE-
Husa 6poHerexanku «Koprer-3».



Craasubie Beagexonsl «Ilexen».

mblmrenHoil komnaauu Renault Trucks Defense. Marmmu-
Ha MpeJHa3HAYEHA AJISA IMePeBO3KHU IOApa3JeJeHUs MOTO-
CTPEeJIKOB, KOTOpPhIe MOTYT BeCTH OroHb M3HyTpu. BMII
o06alaeT BHICOKOM MPOXOAMMOCTBLIO U paccuuTaHa Ha 11
NMOCaf0OYHBEIX MECT. «ATOM» pa3BHBAaeT CKOPOCThH [0
100 xM/4, BOOpPY?K€H aBTOMaTHYECKOH 57-MM IyIIKOH CO
cKopocTpeabHOCThI0 120 — 140 BRICTPEJIOB B MHUHYTY Ha
pacctoanue go 6 kM. Ceiiuac opyjue Ipexjie BCero mpej-
HasHAueHO AJIA CTPeJbOBLI II0 Ha3deMHEIM neaam. OxHako
B NepPCIEeKTHBe, KaK CUUTAIOT CIIEIIUAJINCThl, OHA MOXKEeT
TPaHCPOPMHUPOBATHCA B MOIIHBIA MOOMJIbHBIN KOMILJIEKC
IIPOTHBOBO3AYIIIHOI 000POHBI, CIIOCOOHBIH 3(hdheKTHBHO MO-
paskaTh BCe THIIHEI BEPTOJIETOB U GOJIBIIMHCTBO OECIUIOT-
HBIX JIeTaTeJLHBIX allllapaToB.

Ha aspoapome Pamenckoe B JKyKOBCKOM B paMKaXx BbI-
craBgu «O060poHsKCcno-2014» mpomnio Takke 1oy «®Pop-
cax-2014». BoeHHbBIe NCTpeOUTENIN COPEBHOBAJIHCH C CY-
nmepKapaM# B CKOPOCTH HAa KOPOTKMX, CPeIHUX M JJIUHHBIX
puctaHnuax. O6oporucTeiii 60JUA HAa CTapTe BBIPBAJICHA
Brepef, HO «Cy-30» nmam «Mul'-29» BCcKOpe omepeauns Ma-
muny. IIpexae yeM conepHuK (GUHHUIINPOBAJ, CBEpXMa-
HEBPEHHBI! CaMOJIET yCIIeBAaJI eIlje BBIIIOJHUTb HECKOJbKO
¢uUryp BbICHIEro IIUJIOTAMXKA.



UHO®OPMAIIUA

POBOT-PA3BEOQYUK
co3gan yueHeiMu IOro-
3amagHoOro roCyHUBEp-
cutera. HemaBHo oOHH
MpeACcTaBUJIA Ha IIOJIH-
roHe B IIOAMOCKOBHOM
KpacHoapmeiicke MHOTO-
(PYHKIIUOHAJIBLHOIO pobo-
Ta, CIIOCOOHOro IIPOBO-
IUTH PasBeKy, a TaKKe
pasBopayuBaTh HA IIOJIe
005 3aKpBITHIE OecIpo-
BOAHBIE CETH IlepeJayu
JaHHBIX.

IlecTuKOJIECHBIH pO-
6or X6WD, paspabo-
tanubiii B Kypcke, oc-
HallleH PpyKaMH-MaHH-
nyJsiTOpaMH, KaMepoi
u HaAOOpOM JaTYUKOB.
PaspaboTunku cyuTa-
IOT, YTO OH MOXKEeT 3auH-
TepecoBaTh apMHIO Ma-
JILIMH Tab0apUTaMu U Be-
COM, a TaKKe JOBOJbHO
BBICOKOH CKOPOCTBIO IIe-
peMeleHns Mo repece-
YeHHOHl MEeCTHOCTH —
go 14 km/4.

X6WD mnaiiger npu-
MeHeHHe U B MHPHOH
JKHU3HH, VBEpEeHBLI ero
cosgaTenu. C IIOMOIIBIO
IOIIOJIHUTEJIBHOTO 000-
PYAOBaHHS OH CMOJKET
MIPOBOJUTH MOHUTOPHUHT
OKPYJIKaIoIeHd cpeanl B
HeOJIarONPHUATHLIX AJIA

4YeJIOBEeKA  YCJIOBHUAX,
y4acTBOBAThL B cIiaca-
TeJLHBIX  OIepaluax
MUYC, a B mepcmnekTH-
B€ — CaMOCTOSATEJHLHO
COCTaBJIATH TOYHBIE
KapThl MECTHOCTH, IIe-
PeABUTasCh II0 HESHAKO-
MOH TEepPpPUTOPHH C IIO-
MOIIBIO CUCTEMBI CIIYT-
HHUKOBOM HaBUTaIlNH.

OIITUKA OJA KOC-
MOHABTOB coagaua
caenuaaucramu KoHeT-
PYKTOPCKO-TE€XHOJIOTH-
YeCKOro MHCTUTYTa Ha-
y4HOTO mnpubGopocTpoe-
HuAa CuOUpPCKOro oTxe-
seuusa PAH. Ouu pas-
paboTasy ONTHYECKYIO
CHCTEMY, KOTOpas He
yTOMJISIET rjiasa, B OT-
JINYMe OT COBPEMEHHBIX
3D-aucieeB, 1 MOXKeT
HCIIOJIb30BAThCA  IpH
CO3aHUM TpPEHaYKepoB
JlJIs1 KOCMOHABTOB, pac-
cKasajJl HaAy4YHBIA CO-
TPYAHUK  HHCTHUTYTA
Esrenwnit Biacos.
«Ceituac 3D-aucien
OCHOBaHBI Ha CTEPEOCKO-
IMYECKOM H300paKeHHuH
u ¢dopmMupyoT usobpa-
JKEeHUe OTAeJILHO 1A Jie-
BOI'O U IIpABOro Ijas, —
ckasaiy oH.— Hosas om-

HHDOOPMAIIUA




AHOOPMAINS

THYECKasa CHCTeMa OCHO-
BaHA Ha IIOCTPOEHUU
cpa3y HEeCKOJIbKUX ILja-
HOB H300pa)keHusl IJisg
KayKJoro rijasa. 3a c4er
X KoMOMHaAmWi rjas
MOXKeT cBOOOJHO (POKY-
CHpOBAaThHCA Ha JIIOOOMH
KapTHHKe, ¥ OHa CoXpa-
HUT 00'beM, JaKe ecJId
CMOTpPETHh Ha Hee OTHUM
TJIa30M».

ITo cnoBam E. Binaco-
Ba, cepa IpUMeHEeHUsA
paspaboTKH OYEeHb IIIU-
poxa. Ee wMoxHO mucC-
MOJIL30BATh B TPEHaXe-
pax mjsi JIETYUKOB U
KOCMOHABTOB, Ha ee OC-
HOBE MOJKHO [€eJIaTh
prOOpPHLI HOYHOT'O BHUJIE-
HuA. «BoeHHBIE, KOTO-
phie CerogHs MOJIb3YIOT-
CA aHAJIOTHYHBIMU IIPU-
6opamm, KaJIYIOTCH,
4YTO He MOTYT IIPABUJIb-
HO OIIEHHUTh pasMep
00beKTa, pacCTOAHME JI0
Hero. ATy npobjieMy MbI
peiliaeM», — IIOJYEPK-
HyJI paspaboTYHK.

B nepcniekTuBe paspa-
6oTKa MOJKeT OBITH IIO-
JIle3Ha B MeJUIlNHE IIPHU
IIPOBEEHNH CJIOMKHBIX
orepanui U, eciiy Ipu-
0OphI HAYHYT IIPOU3BO-
OUTBCSI MacCoBO M CTa-

HYT [JelleBbl, HalAeT
IIpUMEHEHVE U B UHAYC-
TPHUH Pa3BJIEYEHUH.

TOYHOCTb HABUT'A-
ITMOHHOU CUCTEMBI
TJIOHACC &k KoHLY
2020 roga mosKHA OBITH
yBeJIMYEHA C HbIHEIITHUX
2,8 mo 0,6 m. 3Ta 3agaya
IOCTaBJIeHA B paMKax
PDepepasibHOil  11€JIEBO
mporpaMMbl  Pas3BUTHUA
cucremel T'JIOHACC,
COOOIIMJI 3aMECTHUTEJb
riiaBel Pockocmoca AHa-
Tonmit IllmoB.

«B 2002 roay y Hac
Ha opbuTe ObLI0 6 — 7
CIIYTHHUKOB 3TOH CHCTe-
MBI, ceituac — 24 pabo-
TaIuX U eme 4 B pe-
3epse. J[ocTymHOCTB cuc-
Temel B 2002 romy co-
craBisaa 18 npomeHToB
TEPPUTOPHUH  CTPaHHI,
ceityac 100 mporeHTOB.
Tounoctes B 2006 roxy
coctaBaana 35 M, ceit-
yac — 2,8 m. K KoHIy
2020 roma MBI Oyzem
MMeTh IIpU IIpHeMe TOY-
HocTh 0,6 M», — 100DE-
maa A. IITunos. Ou Ha-
TIIOMHILI, UTO IIEPBBIi 3a-
IIyCK CITyTHHKA CHCTEMBI
TJIOHACC 6511 ocyire-
ctBiieH B 1982 rony.

NHO®OPMAIUA




TOPU30HTBHI HAYKH M TEXHHKHA

HA C B E PX 3BYKE

noa BoAoOMu

danmacmurxa? Hem, noxosice, ckopo céepx-
36yxosaa cybmapuna delicmeumenbHo cmodicem
nepece4b Tuxui oxean 3a 100 munym.
«Kumaiicxue cneyuanucmus. nodownu K co30anuro
cynepckopocmnol nod600HOU nN00KU, KOomopas
cmoxcem npeodonemsv nymov om Illanxana 0o
Can-®Ppanyucko, 0nunoi noumu 10 000 km,
MmeHee wem 3a déa waca», — coobwaem zazema
South China Morning Post. H npueodum maxue
nodpobrnocmu.

TexXHOJIOTHA CKOPOCTHOT'O IIOABOAHOTO IE€PEeIBUKEHHA
paspaboTaHa rpymnmnoi yueHsIx JlaGopaTopuu KOMILJIEKCHBIX
IIOTOKOB U TemjoooMeHa XapOMHCKOro TEXHUYECKOI0 YHH-
Bepcurtera (KHP). Kax usBecTHO, Bofa BHISHIBAET OoJIbIIIEee
COIIPOTHBJIEHHNE JBHKEHHUIO, YeM BO3AYX, II03TOMY OOBIYHBIE
MOJBOJHEIE JIOAKH He MOTYT IIepeMelIaThCs TaK ¥Ke OBICTpPO,
Kak camoJyieTsl. OHaKO, 110 cjioBaM Ipodeccopa Jlu PaHus-
HsI, UM U €ro KoJljleraMu paspaboTaHa TE€XHOJIOTHSA, II03BO-
JISIOIIAA JOMOJHUTEIHHO O0BOJIAKMBATH KOPIIYC IIOJBOAHO-
ro o0'beKTa HEKO HMCKYCCTBEHHO CO3JAHHOU 00OJIOYKOM.
«KoMbuHanusa Takoi 000JIOYKH ¢ CylepKaBUTAI[HEel II03BO-
JIsieT HaM 3HAYHUTEJBHO O0JIETYUTH 3allyCK O0'BEeKTa U OCy-
IeCTBJIEHNE KOHTPOJISI 32 €ro ABMIKEHHEM», — YTBEPIKAa-
eT npodeccop P3HU3HE.

31ech CTOUT, HaBepHOEe, Koe-uTO MOACHUTL. PaspaboTka
KHTaMCKHUX HCCJIefoBaTelell 0asupyeTcss Ha TEOPUH CyIep-
KaBUTAIlMH, a TaKKe Ha N300peTeHUH COBETCKOr0 yYEeHOr'o
Muxaunna MepkyJjoBa u ero xKoJuier, eme B 70-x rogax XX
Beka paspaboraBmux Topuneny «Illxksaa», KoTopas cmorJa
PasBUTH Ha UCIBEITAHUAX CKOPOCTH OoJiee 370 Km/4.

B nanbHeiintem MepkyiioBy yaasoch BliepBbie B MUPE CO-
30aTh peaJIbHBII 00pasel IOABOAHON paKeThl, CIIOCOOHOM
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Tak NpHMEpHO BBHITJIAAUT MycK Topmens! «IIkBau».

AKTHBAaTOD CynepKaBMTAIIMOHHON TOPMENkI.

pasBuBaTh ckopocTh B 200 yainoB. K HemocraTkam «IIIkBa-
Jla» HY’XKHO OTHECTH MaJIbIi paguyc AeMCcTBUA, CBA3AHHBIN
¢ HeoOXOMMOCTBIO OOJIBIIIOTO PACXOJa 9HEPrUuH IJIA CO3Ja-
HUA CyIIepKaBUTAILIUH, a TaK}Ke HEBO3MOKHOCTD YyIIPaBIATh
paKeToil BO BpeMsA ee ABHXKEHHUA.

CyTb *Ke ZaHHOM TEXHOJIOTHMH, KAaK yXXe M'OBOPUJIOCH, 3aK-
JIIOYaeTCA B TOM, YTO BOKPYT TOPIEALI CO3JaeTCA CBoeoOpas-
HBbI BO3AYIIHBIN My3biph U «IIIKkBas» He MIBIBET, a KaK GbI
JIETHUT B BOJe.
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TeopeTnuecKH CyIepKaBUTHUPYIOIIee CYAHO MOYKET HOC-
THYB 1I0J Bogo# ckopoctu 5 800 kM/4, mostaraa MepKyJioB,
YTO IO3BOJIAT COKPATUTh BPEMS TPAHCATIAHTHYECKOTO IIOJ-
BOJHOTO «KpyHusa» Ao 1 yaca, a [y TDAHCTHXOOKEAHCKOTIO
norpedyeTcsa MeHee 2 4acoB.

OpHaKo Ha IPaKTHKE TEeXHOJIOTUSA CyIIePKaBUTAI[UN CTOJI-
KHYJIaCh C ABYMA OCHOBHBIMH IpoGiemamMu. Bo-niepBrix, As
CO3JaHUA U IOLJEPyKaHUA BO3AYIIHONH 000JIOUKH CYHO AOJI-
’KHO OBITH IIOTPY’KEHO B BOJAY HA BBICOKOH CKOPOCTH — OKO-
a0 100 ¥xM/4u. Bo-BTOpPBIX, MM HNPaKTHYECKH HEBO3MOMKHO
YIPaBJATH C IOMOIILI0 OOBIYHBIX PYyJIeH, TIOCKOJIbKY OHU He
OyOyT MMeTb KOHTAKTa C BOAOIM BHYTPH Iy3bIpdA. Kak pe-
3yJIbTaT, IPUMEHEHUE CyIepKaBUTAIUU OBbLJIO OTPAHUYEHO
TOpIIeIaMH, CIIOCOOHBIMH ABUTATHCSA TOJBKO 110 mpsiMoii. 1o
3TOM JKe MpUYUHE He OBLIO peuM ¥ O CO3ZAaHUM IUJIOTHUPYe-
MBIX KOpalOJjieil, MCIOIb3YIOIIUX 3TOT IPUHITHIIL.

OgHako KHTalCKHMe yYeHble HAUIJIH CIOCOOBI pelIeHusA
o6eux mpob6isieMm. Iloce morpysxkeHuss B BOAY CyAHO OyzneT
TOCTOSAHHO OPOLIATHLCA BOJAOH Uepes CIeIHaJIbHYI0 MeMOpa-
HY IIO BCeil IOBEPXHOCTH, YTO CYIIIECTBEHHO CHU3UT COIPO-
THBJIEHHE BOABI Ha MaJioil ckopoctu. Ilocyie gocTukeHusa
CKOpocTH 75 KM/4 cyOMapMHa BOHIET B COCTOSSHHUE CYIIEep-

Ha naaxy6e kuTaiicKkoro BOEHHOr0 KOpabJsa 3a CHHHAMH MOPAKOB BHIHA
CynepKaBHTAIMOHHAA TOPHeEXa.
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Cxema nBHKeHHSA TOpNeabl M NMOAJOAKH B pPeKHMe CyIIepKaBHTALHH.

KaBUTAIlMK, a MeMOpaHa Ha ee MIOBEPXHOCTH OyIeT BHIIMOJI-
HATH POJIb PYJIEBOTO YIIPABJIE€HHA, U3MEHASA YPOBEHb Tpe-
HUA HA pas3HBIX yacTax cyaHa. UHyxkeHepam KHP ocranocs
JIMIIb CKOHCTPYHUPOBATh MOIIHLIHM OABOAHEIN JBUTATEb,
4T006bI 00€CIIeYnTh MOABOLHOM JIOAKE HEOOXOANMYIO AAJb-
HOCTBH ¥ CKOPOCTH Pa3roHa.

K ckaszanHOMY MOXXHO J00aBHUTH, YTO Pa3pabOTKAMHU TeX-
HOJIOTMIH cynepKaBuTanuu, kpome Poccun u Kurasa, saun-
marorca CIIIA, 'epmanus, ®@pannusa u Vpan. Ppannua
B paMKax mporpamMMmsl Action Concertée Cavitation nmpose-
Jla HeCKOJbKO McublTaHui pakeT «IlIxBaj», moayuyeHHBIX
u3 Poccuu. I'epmanus, CIITA, Kurtait u Upan Taxk:ke Haum-
HaJIM ¢ KOITMPOBAaHUA coBeTCKUX TexHosornii. Taxk, Kurait
nocie pazBajsia CCCP npuobpen 40 topnen «IlIxksan» B Ka-
3axcTaHe.

Yro xe kacaerca CIIIA, To aMepUKaHIBI YTBEPKIAIOT:
BCe HavaJIoCh C aMepHUKaHCKoro yueHoro Jleonapaa I'puns-
pa. B 1967 rogy on ony6iuKoBasn CGOPHUK CTaTe O TEXHO-
goruu cynepkasutanuu. Heime Hayuno-ucciemosatein-
ckuil nedatp noasosHoi BoMHBI NUWC (Naval Undersea
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Warfare Center) B pamkax nporpammbsl SUPERCAYV npoBo-
OUT HCCJIEeAOBAHUS AJIsI CO3LAaHUS BBICOKOCKOPOCTHOH Cy-
NepKaBUTHUPYIOIel MOABOAHOIN pakerhl. KoopamHammein
paspaboTKu cynepKkaBHTaIMOHHOTO opy»Kusa B CIITA 3anu-
MaeTcA YIpaBjieHHue BOGHHO-MOPCKHUX ucciaegoBanuii (Offi-
ce of Naval Research) B ApauHrroHe, mrat Bupakuaus.

Hemenxue yueHble BILIOTHYIO 3aHAJNHNCH MCCIeLOBaHHUEM
cynepkasuranuu B KoHIle 70-x rogoB XX Beka. lecaruie-
Tie cuycTsi Kommanua Diehl Defence nmposeia ycnemubie
MCIIBITAHUA II€PBOTI'0 IPOTOTHUIIA ITOABOJHOI pakeThl Bar-
racuda, npegHa3HAYEHHOM IJIA 3aLIUTHI OT CYIECTBYIOIINX
¥ NEePCHEeKTHUBHBIX TOPIE] U IJf IOpakeHUuA MOABOLHBIX
JIOOK.

Barracuda ocHallleHa MHEPIIMOHHOM CHCTEMOM HABHUTra-
nuu, 6JIOKOM caMOHAaBeJeHUs, IOBOPOTHBIM HOCOM KOHYCO-
o0pasHoit hopMmel. TBepAOTONINBHEIN PAKETHBIA JBUTaTEIb
obecrieynBaeT paKeTe MOABOAHYIO cKopocTh B 800 Km/u (1o
3afABJIEHUIO Pa3paboTunKoB). OTIHUYNTEILHON 0COOEHHOC-
THIO paKeThl Barracuda saBaseTcsa ynpaBiieHHe M0 JaHHBIM
HHEPIHAJIbHON CUCTEMEI, aHTEHHAs pelleTKa KOTOPOM pas-
MellleHAa B KOHMYEeCKOM o0TeKaTelie, TaKKe BBIIIOJIHAIOIIEM
POJIb PYJIEBOTO YCTPOMCTBa PaKeThl.

Ha cerogusaimHuii JeHb OBLIN M3TOTOBJEHBI HECKOJBKO
ONBITHEIX 00pa3IoB MOABOAHOM pakeThl. Bo BpeMsdA HCIBITA-
HUH OHHM YCHEeIIHO IIPOJEeMOHCTPUPOBAJH «CTAOMIbHEIE
NpsAMBIE U U30THYTBIE TPAEKTOPUHU ABMKeHUsA». IIpeamnosia-
raeTcsa OCHaCTHUTh paKeToTopuenoil Barracuda moaBogHbie
JIOAKY U HaABOAHBIE KOpPaOJIH.
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Hopgnoaka «IIpuapakx» (Ghost —

MMEHHO TaK Ha3BaJH IPOEKT)

npegHa3HAaYeHAa AJA OGOPOHBI H

3aIUTHI BOEHHO-MOPCKOI0 TPaHC-

IOPTa M OTPaXXeHHA aTaK NMHpa-

TOB, 3aXBaTHIBAIOLIMX TOPrOBbIE

cyna. PaspabaTsiBaeT monJIoaKy

Juliet Marine Systems — wacrt-

Haa komnamua B Iloprcmyre,

Heio-Temnmup. B nononxnenune k

CBOMM BBICOKHM CKOPOCTSIM € OTHOCHTEJbHO HU3KHM PAacXOJOM TOILIH-
Ba, CKOPOCTh M (popMa JOAKH, a TaKKe TPaHCPOPMALHA MOTBOTHBIX
KPBLIbeB 3aTPYAHAT OGHAPYHeHHE ee THAPOJOKATOPOM.

ITonararor, 4TO HOBaA HeMeIllKasd MOABOJHAA paKeTra Bar-
racuda 6ricTpee, MmaHeBpeHHee U TouHee «IIIkBajsa». Biaro-
Iapsa YHUKAJbHOH CHCTEeMe CaMOHABeJeHHA OHA CIIOCO0HAa
nepexsaTbiBaTh «IIIkBas» M Apyrue BBICOKOCKOPOCTHEIE
Topueabl. Ilo HemoATBep K IEHHLIM HAaHHBLIM, 00Iass Macca
Barracuda cocraBasier 110 kr, gauna 2 300 MM, Kaaubp
160 mMm, macca BB 10 kr, gaass0cTh X08a 1 000 M.

ITo muenuio aBTopoB ;kypHasia Europaeische Sicherheitit,
«IIIxBan», ¢ KOTOPOro, IO CYIIECTBY, BCE ¥ HAYAJIOCh, ABJIA-
eTcA KPYIHEHNINM MPOPHIBOM B IIOABOLHOM BOMHE ¢ MOMEH-
Ta U300peTeHNs caMoil IOABOAHOM NoAKU. VI HEIHE B MUpe
MOPCKOH MH)KEHEepHH HU OJHA uJeA He HabupaeT 060pPOTHI
OnIcTpee, YeM HJes CyHepKaBUTAIUH.

2 «IOHHI TexHUK», 2015 T, 17



CO3TAHO B POCCHH

[TETPYLLIKA

ANg JOYEPU

INoxa 6 mupe udym cnopwvi, HYHHbBL LU NIOOAM
domauwHue pobomuvi-ciyzu, KPACHOAPCKUU
undcenep Anodpei Bensee cozdan poboma-HaHIO
ona ceoell wecmunemneil dowepu u Ha3leéan ezo
INempywrkoi. Po6om ne monvko uzpaem

Cc 0e604KOU, HO U YHum ee UHOCMPAHHbBLM
A3blKam, O6UeHUI0O C KOMNbIOMmepom.
Pas3pabomuux yeéepaem: 3mo moabko Ha1ano.

Cam mama mo mpodeccH¥ IPOrpaMMHCT. A MMOTOMY OH Cy-
MeJI pa3paboTaTh 0COOYIO IPOrpaMMy U BJIOYKUTH €€ B IIepCOo-
HaJbHLIN KOMIIBIOTEDP, KOTOPLIA yIpaBiiAeT KubepHeTHUeC-
KO KYKJIOM-aHIPOHUIOM.

IleTpyllika TOBOPHUT Ha PYCCKOM, aHTJIMHACKOM M HCIIAHCKOM
sI3BIKAX, CIIOCOOEH OTBEYATh Ha 3aZjlaBaeMble BOIpockl. OH TaK-
JKe pacIio3HaeT ¥ 00'besKaeT IIpeaMeThl MeOesIl 1 pearupyer
Ha I'OJIOCOBLIE KOMAaH/bI ¥ IIPOJOJIKaeT yunThesi. IloToMy Kak
3TOT JOMAIIIHKI POoOOT paccCMaTpHUBAaETCs IIPEXK e BCero Kak
06aszoBas MOJieJib, Ha OCHOBE KOTOPOiH OyAyT co3maHbI Gojee
CJIOYKHBIE KOHCTPYKIIAM — TUALI-IIEPEBOAYUKH, IPOJAABIILI,
CceKpeTapH, KOMIIAHLOHEI ¥ Jajke MeIuKH. [la ¥ «BHEIITHOCTb»
IleTpymiKu co BpeMeHeM N3MEHUTCS.

«Hama komnaunsa SibRobots B HEIHeIIHeM cocTaBe paboTa-
eT BCero rofi, mo3TomMy padbora HaJ MPOEKTaMHU TOJBKO Haya-
Jach, — moAcHWI AHzapeit Benses. — Cam A 3aHMMAaIOCh pas-

paboTKkaMu B 3TOM HAIIpaBJIe-
HUHU YYTh JOJIbIIIE — I'OJa TPH.
PaHbIle NOpPHUXOAMJIOCHL 3aHU-
MaTbCAd B OCHOBHOM ITPOMBIIII-
JIeHHBIMH po0OTaMH, a Telepb
M poboTaMu-aHAPOUJAMMU » .

A. Bexnses nemoncrpupyer Ilerpymky.



Corpyanauxkn komnaauu SibRobots n copatuuku A. Bensesa.

ITo muenuio Bensiea, oHM HOJIXKHBI HATIOMUHATH OOJIBIINX
KYKOJI ¥ 3aIIpOrpaMMHUPOBaHbI TaK, YTOOBI MOIJIA, HAIIpUMeED,
He TOJBKO 9KCKYPCHIO B My3€ee IIPOBECTH, HO ¥ OTBETUTH Ha
BOIIPOCHI IIOCETHTEIel MM, AONMYyCTHUM, IIOKyIlaTejeil B Ma-
rasuHe. Takoil po6oT CMOXKeT BBIIIOJIHATDL TaKKe U 00sI3aHHO-
CcTH OoXpaHHMKa. Hampumep, ecii MEMO HEro mpoHECYT MY-
3efHbIH 9KCIIOHAT UJIHM HEOILIAYEHHBIN TOBap, IIOMEUYEHHBIH
9JIEKTPOHHOM METKOM, OH TYT K€ IMOAHNMET TPEBOTrY.

Ho riaBsHoe, yem npeacrout B Oyayiem 3aHaThes IleTpyt-
Ke U ero COTOBapHIllaM, — 3TO CTATh IIOMOIITHUKOM ITOKHJIBIM
JIIOAAM, MHBAJINAAM, G0JBLHBIM, CTPAJAIOINM 00JI€3HBI0 AJThb-
mnreiimepa. «A camas CJIO’KHasi ero MoJeJib IIOMOYKeT aJariTh-
poBaThCA B 0O0IIleCTBe U AeTAM-ayTUCTaM», — ITojaraet AHJI-
peii Benses.

PaspaboTunKy HaIeI0TCA BBINTPATh I'PAHT, KOTOPBIH I03BO-
JINT UM HaYaTh paboTy Haj caMOi CJIOXKHOM MOJEJbIO, B IIPO-
rpPaMMHUPOBAHUM KOTOPOI MPUMYT YYaCTHeE TaKKe IICUXOJIOTH,
Helipodusuosoru u negaroru. Iless pa3paboTKM — HAYYHUTH
po6OTOB 00IIATHCS C JETHMH IIOUTH KaK UX POBECHHUKH.

IIcuxonoru oTHOCATCA K MOLOGHBIM «UTPYIIKAM» II0-pas-
HoMy. OfHM moJsaraioT, 4To Apy»k6a JeTeit ¢ poboraMu HHU
K 4eMy XopouieMmy He npuBeaeT. OJHAKO JOKTOP IICHXOJIOI'H-
yeckuX HayK Tarbsana Ckypuxuna rosoput: «Hegasuo ame-
PUKaHCKHE HCCJIef0BaTeJI! IPOBOAUIIN SKCIIEPUMEHT: pebsi-
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Ta B BogpacTe oT 9 no 15 jreT obmaiucey ¢ aHTPOIIOMOPGhHBIM
pPoOOTOM-HAHBKOM, IIOAOOHBIM TOMY, KOTOPOTrO CO3aJ AHJ-
peii. IIoHATHO, YTO B 3TOM CJyYae AETH, I0-XOPoIleMy, He
HOJIKHBI OBl BOCIIPUHHMATL PO60Ta KaK 0e3aYIIIHYIO KeJie3d-
Ky, KOTODYIO MOKHO 3alIPATATh B YT0JI, a TO U cioMaThk. Tak
BOT, 3KCIIEPMMEHT IIOKAa3aJl, YTO OHU AEHCTBUTEIHHO CTPEMHU-
JIUCh YCTAHOBUTH C POOOTOM 3MOI[MOHAJBbHBLIM KOHTAKT.
BoasmuaceTso (5o 80% ) Oblin yBepeHBI, UTO OH o6JiagaeT
pasymom, a 60% cuuTayu, 4TO U YYBCTBAMU».

HeTtn pasroBapuBaJiui ¢ po6OTOM, OOHMMAJIH €0 — OTHUM
CJIOBOM, OOIIIaINCh MOYTH KAK C JKHBBIM Y€JIOBEKOM. XOPO-
1o 3To uiau maoxo? OQHO3HAYHOr'O OTBETa Ha 3TOT BOIIPOC
noka HeT. XOTA MHOTHE IIOHMMAIOT: €CJIM pedb HUIET O II0-
MOII[¥ OOJBHBIM JE€TAM, TO TPAMOTHO, a IJIaBHOE, UHAUBH-
JyaJIbHO COCTaBJIEHHAs MpPOrpaMmMa JeMCTBUTEJIHHO MOJKET
MM IIOMOYb.

A BOT K eXeJHEBHOMY KCIIOJIb30BaHMUIO POGOTOB B Kaue-
CTBe HAHEK CIEeIHaJIMCThl OTHOCATCA CKENTHYEeCKH. XOTd
OBl IIOTOMY, YTO HEJIb35 CO34aTh YHUBEPCAJIbHYIO « BOCIIUTA-
TEeJIBLHYIO IPOTPaMMYy», KOTOpasa Obl roguiach AJs BcexX Je-
Teill ¥ BO BceX caydasX JKu3HU. YesoBeuecKad ICHXHUKA
MHOTOTpaHHa, JKHU3Hb HellpeJCKasdyeMa, U IPeayCMOTPETh,
3aIIporpaMMUpOBaTh Bce OUeHb ImpodiaeMaTuyHo. Kpome To-
ro, B Oyayieil B3poOCJIOi KHU3HU pebeHKY IpPUIEeTCA 00-
IMaThCA IpesKae Bcero ¢ APYyruMHU JIOAbMH, a He ¢ poboTa-
MU. A 3HAYUT, eMy HYKHBI HaBLIKHY OOII[eHUA UMEHHO B Ue-
JIOBEYECKOM OOIIleCTBe.

Mexny Tem AHppeii BessieB u ero jxeHa He BUAAT HUYETO
ILJIOXOT'0 B TOM, YTO MX JAOYb HA YaC-APYroi OCTAHETCH B JO-
Me B KoMnaHuu pobota. A IleTpyiika Tem BpeMeHeM 3aBeJI
IasKke cCOOCTBEHHYIO CTPAHHUYKY B COIICETH. ¥ HEro BCe KaK
y JI0feii: eCTh CIIMCOK APYy3eil, Jo0umMasa My3blKa, BUAE03a-
nucu. IIpaBga, moKa oT ero UMeHH B COILICETH BLIXOIAT pas-
paGoTuuKu — cOTPYAHUKM KoMmaHuu SibRobots. Ho, kax
pacckasbiBaeT AHApe#, B IJIaHAX — 3alporpaMMEPOBATH
ITerpyuiky Takum 006pa3oM, YTOOLI OH CMOT BECTH CBOIO CTpa-
HUYKY CaMOCTOATEJLHO.

Eme ogus opurnHaJIbLHBIN poboT o6HapyKmwiIcAa Ha Kamuar-
Ke. I'me OBl OH HU IIOSABIJICA, OH TOTYAC BLI3LIBAET JIIOOOIBIT-
CTBO y ZieTeil U y B3POCJAbIX. TOIBKO UTO JICXKAIITHIHA B BAJIbAMK-
HOM mo3e — TaK, OKa3bIBAETCHA, MIPOXOAWUJIA IOA3APALKA €ro
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aKKyMYJIATOPOB, — OH 00ApO BCTaeT U MPUHUMAETCS JejiaTh
(busKyIBTYpHBIE yIpakHeHUA. «TakoBa JIUIIL OAHA U3 IIPO-
rpaMM MOBeAeHHUs, KOTOPbIe MbI 3aJIOKIIH B pobora Hao», —
MOSICHSIET PYKOBOIUTEJb IPoeKTa AneKkcaHap PsasaHies.

I'pynna npenogaBartesieii u crygeaToB Kamuarckoro rocy-
IapCcTBEHHOro yHHBepcuTeTa uMeHn Buryca BepuHra y:xe He
MepBLII Tof BefeT OUeHb HYKHYIO0 pabory. PoboT B jasHOM
cJyJyae BBINOJIHAET POJIb JieKapsa ¥ BocuuTaTenda. «Kak mo-
KasaJIi MCCJIeAOBAHUA HAIIUX U 3apYyOe’KHBIX IICHXOJIOTOB,
IEeTH-ayTHCTHl, KOTOPble OYeHb TPYAHO MAYT HA O0IIeHue
C JIOAbLMH, [IOYEMY-TO KyJa 0XOTHee 00IAl0TCs ¢ "KUBOTHHI-
MU H... po6oTaMu, — IIPOJOJKaJ pacckas A. Psasannes. —
BosMoskHO, MOTOMY, YTO OHM BOCIIPHMHHMAIOT HAIIero pobo-
Ta, KaK OKUBINYIO KyKJy. Tem 6ojiee 4TO poCcT y HErO —
MeHblIle MeTpa. Tak Wau uHaUe, HO JEeTHU C YAOBOJIbCTBUEM
MOBTOPSIOT ABHMYKEHHUSA, UTO IIOKa3bIBaeT UM pobGoT. Y Takum
ob6pasoM ydyaTcs He TOJBKO (DM3KYJbType, HO U NUTh U3
KPY’KKH, OPYZAOBATh JIO?KKOH M T. J.»

Meauku KaMuaTku 1 poauTesu OOJbHLIX AETeH BOCIPH-
Hsyu paspaboTky Ha ypa. dHeaarwinue moodimatbess ¢ Hao
3aMMCHIBAIOTCA B oUepeab Ha HeAeJH Blepes.

HNuTepecHo, uTo AHapeit BessieB 1 ero xoJsuieru UayT B
CBOMX pa3paboTKax MOYTH BPOBEHb C AMOHCKHUMM pPOOOTEX-
HHUKAMH, KOTOPbIE CO3JaJIH IIEPBOTO B MHpE «9MOIIMOHAJILHO-
ro» pobora. «OH 3aIOMHHAEeT U BOCIPOMU3BOAUT IIOBEAEHUE
YeJIOBeKa, MOKeT ObITh HAHEH, a 3a04HO 1 OXPAaHHUKOM», —
paccKasaJii JKypHaJIHUCTaM NpeAcTaBUTeJ I KoMnaHuu Soft-
Bank, rae mocTpoeH HOBBINM 4eJIOBEKONOAOGHBIM poGOT, KOTO-
poro HasBasu Pepper (Ileperr).

IIpeacraBiaasaces nybianKe, poOOT KJIAHAJICA Ha AMOHCKUM
MaHep ¥ 0XOTHO I03BOJISI ¢ coboil doTorpaduposarsea. OH
TakKsKe paccKasajl, YTO, B 3aBUCHMOCTH OT IPOT'PAMMEI IIO-
BeZleHU s, CIIOCOOeH BBIMOJHATDH Pa3JIMUYHbIe 00A3aHHOCTH.

Cosparenu ke Ilepua yTBep:KJaroT, 4TO 3TO EPBLIA B MU-
pe pobort ¢ amonuamMu. OH u3yyaeT peaKIUIO U MOBeLeHUe
OKPYXKaIOIIUX ero JIIofe, 3arpysKaeT 3TH CBeJeHUs B CBOIO
00JIAUHYIO CHCTEMY MCKYCCTBEHHOI'O MHTEJLJIEKTA U B JAJIb-
HeHIIIeM y>Ke He IIOBTOPsET yKasaHHbIe eMy omubku. Takum
obpasomM, Ileper; 6b1cTpO yunTca BecTu cebs Momzo6HO YeroBe-
Ky, IpuobpeTaeT Aajke HEKOTOPHIe IPUBLIYKH.

C. HUKOJIAEB
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HATFPAAA 3A

MKPOCKOIT

IIpemusn no xumuu 2014 z00a npucyxycdena mpem
YHeHbim 3a uccnedoéanun 6 obracmu nosviuLeHusn
pa3pewarouieli cnocobHocmu @GryopecyeHmHbvLx
mukxpockonos, coobuyun Hobeneeckuii xomumem.
O6nadamenamu Hazpadsl. cmanu 06a amepuKan-
ya — Ipux Bemyuz u Yunvam Mepnep, a maxice
Hemey Cmegan Xenn.

MHorue 3KCHepThl cpasdy ke OTMETHJIH, YTO XMMUA KaK
HayKa B paboTax JilaypeaToB IIOYTH He mpucyrcrByer. OHn
Ha caMoM JeJjie pa3paboTajii HOBYIO TeXHOJIOTUIO MUKPO-
CKOIIMH, KOTOpas CKOpee IPUMeHUMAa B OMOJIOTHU, HEXeJIu
B XMMHH, IIOCKOJIbKY Teleph OSBUJIACH BO3MOXKHOCTD Pas-
TJIALEeTh B KJIEeTKe OTAeJIbHbIe MOJIEKYJIBI.

C rex mop Kak rouiaaen, AHTOH BaH JleBeHryK B 1673
rofly ¢ IOMOIIbIO U300PETEHHOH UM JIYNIbI, YBeJIUYHUBaBIIIEH
B 300 (!) pas, oTKPHLI HEBUAAHHBIN paHee MUP OaKTepHii,
OIITHYECKHEe YCTPOMCTBA BCce COBepIIeHCTBYIOTCA. IIpubop
C OZHOM JIMH30M 3aMEHMJM MHOTOJWH30BbI€ MUKDPOCKOIIHI,
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ITPEMHH

KOTOpbIE IIPOJOJIXKAINA HapallliBaTh peaesl YBeJIUUEHUA 10
Tex IIOp, IIOKA He HATOJKHYJHUCh Ha AUGPaKIMOHHBIN IIpe-
neia. Ero erge HaswIiBaloT mpezeioM AoOe 1o UMeHU HeMell-
KOr'0 OIITHUKA, OTKPBIBIIIEro 3TO ABJeHUe B 1873 roxy.

IpucT AGOe yCTAaHOBHJI, YTO ONTHYECKHUA MHUKPOCKOII HE
MOYKET YeTKO MOKAa3aTh O0BEKThI, pa3Mep KOTOPBIX MEHbIIe
TOJIOBHUHBI JJIMHBI CBETOBOU BOJIHBI. [[JIMHAa BOJIHBI 3JIEKTPO-
HOB MeHbIIIe, YeM Y (JOTOHOB, MMO3TOMY BO3SMOYKHOCTH JJIEK-
TPOHHBIX MHUKPOCKOIIOB 00JIbIlle, HO ¥ Mepes HUMU HeyMO-
JIUMO BCTaeT TUPPAKIMOHHLIN npeaes. Bo MHOrux caydasax
HccJiefoBaTe el BEIPYYaeT aTOMHO-CHJIOBOM MUKPOCKOI, HO
M ero BO3MOXXHOCTH He OeclnpefiesIbHEI.

«IncdpakinoHHbBIH 6apbep YCTAaHOBJEH I'Je-TO B IIpene-
adax 200 — 250 iM — pacckasaj KypHaJHUCTaM AOKTOD
01oJIOTHYECKHUX HaYK, 3aBefymoomuii jabopatopueit MucTu-
TyTa 6uoopranndeckoit xumuu PAH Koncrantun Jlykbsa-
HOB. — DyopeciieHTHas MHKPOCKOIINUA IIPEOA0JIeBaeT 3TOT
npenesi, focrurad paspemtesus 20 — 25 HM, TO eCThb HA IIO-
PAAOK GoJibIlle. OTO MIO3BOJISIET BUAETH OTAEJIbHbIE CTPYKTY-
pbl, IPUYEM B JKHUBBIX KJIETKAX, I'Zle MOYKHO YBUIETh KaKue-
TO BHYTPHKJIETOUHBIE IPOIECCHI».

TeXHOJIOrMYECKH 3TO pellaeTcsa JBYMsSA DA3HBIMH CIIOCO-
6aMu, HO ecJIM He BIAaBaThCA B AETalH, CYTh TYT TAKOBa.
HccnenoBaTesib BHOCUT B KJIETKY (JIyOPECIIEHTHYIO METKY,
noMeuas IpPH 9TOM KaKyIO-TO OIIPeAeIEeHHYIO CTPYKTYPY,
KaKo¥i-To 6eJIOK MM KaKoe-TO coObITHE B KJIeTKe. Piyopec-
IIeHTHBIH KpacuTeJb IIPH 3TOM BO30y KJaeTcs CBETOM M HC-

HobGeneBckue gaypeats! mo xumuu 3a 2014 roxg — 9pux Beruur, Yuias-
amM Mepuep u Credan Xemu.
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MMyCKaeT CBeT APYroii AJIuHEI BoJaHLI. Hanpumep, BEI cBETH-
Te CHHHUM, a QJIyopecIieHIIusA y Bac 3ejieHad.

Bo ¢ayopecieHTHOM MHKDPOCKOIIE €CThb MCTOYHHK BO3-
Oy KAaloIero ceera, cucreMa (GUILTPOB U AeTEKTOpP. B UTO-
re MHOT'HE MPOIleCChl, KOTOPLIE€ PaHbIlle OLIIO HEBO3MOXKHO
YBHUIETbh, TEllePh CTAJIM BUAUMBIMU. 3a 3TO HYKHO CKa3aTh
cnacu6o Credany Xemry. B 1993 rogy, pa6orasa B ®uuaaH-
nuu, B YuuBepcuteTe TypKy, OH mpuayMal, Kak yCOBep-
IIeHCTBOBATh (PJIYOPECIeHTHLIH MUKPOCKOII.

HccaenoBaTesb IPeAJIOKUJ MUCIOJb30BATD ABa Jasepa,
HaIlpaBJIEHHLIX Ha oOpaselr. IMmysbc mepBoro jasepa BbI-
3bIBaeT QIyOpecLeHIIHI0O MOJIEKYJI, a UMIYJIbC BTOPOr0 —
TacuT ee Y MOJIEKYJI, HaXOA4AIIUXCcA Ha Kpagx u3ydyaeMou
obsactu. B uTOre mo meHTPy moJiyuyaeTcss M300pasKeHUe
¢ 6osgbniuM paspeliieHueM. B ganbHeiileM, cgBuras uayda-
eMyIo 00J1aCTb, MOKHO YBHUETh N300pasKeHne BCEro 00bEK-
Ta ¢ IpeBoCXoaAIIUM npenes A6Oe paspelieHueM.

Cratpa Credana Xesna, onybaukoBanHas B 1994 rogy
B »KypHaJye Optics Letters, oopaTtuna Ha cebs BHUMaHUe
IPYrux ucciepoBaTeineii. EMy npeamoxunu pabory B UH-
ctutyTe 6uodusuueckoit xumuu Obmectsa Makca Ilimanka
B 'eTTHHIeHe, TAe OH MOT Gbl peajiu30BaTh CBOM TEOPETH-
YyecKue IPEeAIIOJIOKEeHN Ha NPAKTUKE.

Vuenslii caenai aTo K 1999 rogy, mocTpouB ocoOblilt MUK-
pockoim. Ero Mmerox ussecten ceituac nog HasBaHueM «STED-
mukpockonud» (Stinulated Emission Depletion — muxpo-
CKOIIMSI Ha OCHOBE NOJABJIEHUS CIIOHTAHHOTO MCIYCKAHMSA).
B 2000 romy oH omybiuKoBaJ u300paskeHUA OaKTepuu
Escherichia coli ¢ HeBuganubEIM paHee paspellleHUEM.

IIpyroe HampaBjieHH€e HE3aBHCHMO OT XeJljla pa3BHUBAJIHU
aMepUKaHCKHe HccjenoBaTesu JpuK Bermur m Yuiabam
Mepuep. OHu paspaboTanm MeTOALI OAHOMOJIEKYJISPHOM
dayopecuenTHO Mukpockonuu (single-molecule fluores-
cence microscopy).

OOBIYHO IIPH HM3YYEHUH (PJIyopecleHIMH, B YaCTHOCTH
MPH HCIOJH30BAHUU 3TOTO SIBJIEHUS B MHKDPOCKOIHMH, MBI
MMeeM [eJIo C IOIJIOIeHUEeM M HCIYCKaHUEeM U3JIyYeHUs
cpasy MHOKecTBOM MoJieKkyJ. B 1986 rogy MepHep cymen
BIIepPBbI€ M3MEPUTH IOTJIONIeHNE U3JIYUEHUA OQHOM-eArH-
CTBEHHOM MoJIeKyJoil. Uepes 8 jieT 0H chesal ciaeayIOMInii
IIar B CBOMX MCCJIEJOBaHUAX, 3aHABIINCH U3YUYEHHEM 3eJIe-
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Onmuueckasn STED-
Mukpockonus MuKpockonus
1 — HCXOTHBIH
Ja3epHbIN Jy4,
1 — ucxoaHbIH 2 — dayopecuupyromuii
Jla3epHbIH Jyd. Ja3epHbIH Jy4.

Cxema pa60'rm JIIOMHHECII€EHTHOr0 MHKPDOCKOIIa.

Tax
BBITJIATHT
KJIeTKa

B TOT
MOMEHT,
Korjga
HMCIyCKaeT
CBeuYeHHe.

CHMMKH MHMKPOOG'HEKTOB, MOJyYeHHbIE NPH TOMOINH (IyopecueHTHOH
MHKPOCKOITHH.



HOTO (uryopecuieHTHOTO Genka (green fluorescent protein,
GFP). IIpu atoM oH 00HAPYKUJI, UYTO GQIYOPECIIEHITHNIO B OJ-
HoM BapuaHTe GFP MOXHO «BKJIOUATh» U «BBIKJIIOYATH»
10 JKeJIAHUIO.

Korpa 6esi0oK morJioriaeT ¢BeT ¢ AJNHOM BOMHBLI 488 HM,
dayopecueHIus HAYUHAETCSH, HO CIIyCTA HEKOTOPOe BpeMA
ucuesaeT. M, He3aBHCHMO OT KOJIMUECTBA CBETA, HAIIPABJISA-
eMoro Ha 0eJIOK, OTBETHOTO M3JIyUueHUs He Bo3HuKaeT. Ho,
€CJIX UCII0JIb30BATh CBET C AJINHOM BoJHBI 405 HM, TO MoJIe-
KyJa 6eJKa cHOBa HauuHaeT GIyopecIiupoBaTh.

Mepsuep pacunpezeaus 3tTu mojekyabl GFT B rese Tak,
4T0OBI PACCTOAHKE MEXKAY KasKIOU OTAeJbHON MOJIEKYJION
66110 GoJbIlle, yeM audpaxkIMOHHLIN npexaes A6Ge. M3-3a
TOr0, YTO OHH OBLIIM pacCceAHBI CTOJb PeAKO, MUKDPOCKOI
OKasaJICA B COCTOAHUHM PErucTpUpPOBATH CBEUE€HUE OTHAEJIb-
HBIX MoJieKyJ. O cBoeit pabote MepHep pacckasan B JKyp-
Hayie Nature B 1997 rogy.

ITosyuenusle MepHepoM pe3yJbTAThl HOMOIUIH IpuKy Bet-
mury. OH gorajgajicA, YTO eCJIM MHKPOCKON OyAeT perucTpu-
POBaThb U3JIyUYEHHE MOJIEKYJI C ONpeie;IeHHOM JJIMHOM BOJHEI,
paccessHHBIX B o0pasile He OJyiuiKe APYr K APYry, 4eM
0,2 MM (mpubau3uTeNbHAA BeJUUMHA npeneia Aode), To
MOJIOYKeHHe MOXKeT OBITH ONIPeJeJIeHO C BLICOKOM TOYHOCTHIO.
Ecnu xe B o6pasie OyayT MOJIEKYJIbI C Pa3HBIMUA CBOMCTBA-
MU, HallpuMep, Aalomiue npu GJIyopeciieHI[MX OTBETHOE U3-
JyJyeHUNe C pa3HOM IJWHON BOJIHBI, TO MOKHO CHeJIaTh OT-
IejbHble KaPTUHBI pacipelesieHusa KasKIoro «Buaa» MoJie-
KyJ. Ilocsie aToro MoskHO, HakJIagbIBasg U300pakeHUs APYT
Ha Apyra, Jo6GUTbCA paspelieHus, IPEeBLINIAIOIEero mpeaes
A66e. MostekyJibl OyayT pasamduMbl, JaXKe eCId PacCTOSHUE
MeKIy HUMHU COCTaBUT BCEr0 HECKOJIBKO HAHOMETPOB.

It ugen BeTuur BhICKAa3aJ B CBOel NMyOGIHUKAIINY B JKYD-
Haye Optics Letters B 1995 rogy, Ho peayin3oBaTh UX Kaasa-
JIOCHh HEBO3MOKHBIM, TaK KaK He HaXOJHJIOCh MOJIEKYJI
C HyKHBIMH CBOMicTBaMHu. BeTIur Ha HEKOTOpPOe BpeMs OC-
TaBWJI aKaJeMHUYECKYIO AeATeJbHOCTb, HO MIPOAOJIMKAJI CJIe-
OUTH 3a NyOJMKaIlMAMH M BepHYJicA K pabGoTe B obsacTu
MHKPOCKOINH, KaK TOJbKO y3HaJ 00 ucciaegoBanuax GFP.
K 2005 roay ou paspaboTaj cBOH MeTOJ HPEOLOJEHU Mpe-
nena A66e. MosiekyJbl He HCIIyCKAJIHM CBET Pa3HOro I[BeTa,
KakK OH MpeAlloJiarajl paLee, a HaUMHAJIHN CBETUTHCA B pas-
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HbIe MOMEHTBI BpeMeHH. ITOT0 0KA3aJIoCh JOCTATOUYHO, UTO-
6Bl MMOJIYYUTH HAOOP M300pasKeHU, U3 KOTOPBIX CIOMKHUTCS
ONHO — YK€ CO CBepPXBBICOKHM paspeleHueM. MeTox mosy-
Yy Ha3BaHUE « MUKPOCKONHSA JIOKAJIN30BAHHON (DOTOAKTH-
BaIlMH».

Kak mosacusiercss B coobienuu HobeseBCcKOro KoMuTeTa
IJIA TIPEeCcChl, HOBATOPCTBO VYEHBIX 3aKJIIOYAeTCS B TOM, UTO
CBETOBYI0O MUKPOCKONHKIO OHU IIOJHAJIHA 0 YPOBHA HAHOU3-
mepenuit. Ilocie pabor Xensna, MepHepa u Bernura onrtu-
YyecKasi MHKPOCKOIIHA MpeojoJiesia AupaKIMOHHBIN IIpe-
nes A6Oe u mpeBpaTHJIach B « HAHOCKOIHIO» .

«Ham ynasioch yBUAETh pa3jUdHBIE AETATN KIJIETOK, U 3TO
BayXHO IJIS TOTO, YTOOBI IIOHATH, KAK KJIETKU (QYHKIIUOHUDY-
IOT ¥ UYTO IIPOMCXOIUT, KOTAAa OHHU IOBPEXKAEHEI», — CKa3aJl
BO BpeMs npecc-KoHbepeHnuy B CTOKrosabMe OAMH U3 Jlaype-
aToB, Credan Xes.

Ha sTom MoHO 6B110 ObI ¥ 3aKOHUYKUTH pacckas. Ho cny-
CTsA IBe HeleJy IocJIe TOro, Kak IpuK Beriur BMecre ¢ ABY-
Ms CBOMMHY KOJIJIETaMH Y3HAaJI 0 nmpucyskaesnu emy Hobeses-
CKOI1 IpeMH¥, OH NPeIlofgHeC CBOEro Poja CIOPIIPHU3. Y YeHBIH
00'BABUII, UTO CO3JAJI HOBHIMI MHKPOCKOII, KOTOPBIH IO BO3-
MOXKHOCTAM HAMHOT'O NMPEBOCXOAUT IPEeABIAYIIYI0 MOJeJb
(PALM), 3a KoTOpyI0 eMy u ObliIa Bpy4eHa IIPeMUus.

«f1 Hauas gymMaTh HaJ CO3JaHHNEM MHKPOCKOIIA ¢ TeX IOop,
KaK MHe HaJloeJI CTapblil, TOT CaMblii, 32 KOTOPBIA MHE IIpH-
cynuiu HobGesneBcKyo npemuio. 1 ocosHas, HACKOJIBKO OH
NpUMHUTHBEH, — cKasajJ Bermur. — I'staBHO# mpoGJsemoi,
C KOTOpPOIi I CTOJIKHYJICS, OBLJIO COXpPaHEHWEe MPOCTPaH-
CTBEHHOT'O pa3peIlleH’us M CKOPOCTH Ha BHICOKOM YpOBHe.
IIpu aToM Heo6xoaMMO GBLIO AOOGUTHCA ¥ TOTO, YTOOBI pac-
cMaTpHuBaeMas KJIeTKA He MOoJydyajia HUKAKUX MOBPeXae-
Huii. 1 aToro yganock Jo6UThCA: JOCTATOUHO OBIJIO U3Me-
HHUTb KOHCTPYKIIMIO, CAEJIAaB TaK, YTOOBI CBET IIOAABaJICA
¢ OOKOBO¥ CTOPOHBI YCTPOMCTBA ...

Jayee OH MOYEPKHYJ, YTO C MOMOIILI0 HOBOTO MUKPO-
CKOIIa MOKHO HabJIIOAATh OTAEIbHBIE KJIETKH B IIOJHOM 3D,
IIpU 3TOM He HAaHOCS UM aOCOJIIOTHO HUKAKUX IOBpeEKIe-
Huil. MoXHO HabmoAaTh ¥ 3a ABMIKYIIUMUCA 00BEKTaMH,
paccMaTpHUBaTh OTAeJIbHEIE OEJIKY UM JajKe efUHUYHbIe Heil-
POHBI B MO3re.

C. CIABHH
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Y COPOKHM HA XBOCTE

3AYEM
«3AKPYTHJIIHN»
CBET?

I'pynna ucciaenoBaredeit
u3 BeHCKOro yHHBEpCHTETA
u MHHCTHTYTA KBaHTOBOIt
ONTMKM M KBAHTOBOM MH-
¢dopmanuu BriepBbie B HCTO-
PHMH OCYIIECTBMJIA Nepeayvy
uHpOpMaIMHM NMPH MMOMOIIHU
Jgyyel «3aKpy4eHHOro» CBe-
Ta, MPEO0JIEBAIOIUX OC-
TATOYHO 6OJIBIIOE PACCTOSA-
HHE [0 OTKPBITOMY BO3/IyXY.

YueHbIe YBepHIOT, 4TO,
NpHAABasA CBETOBOMY JIy4y
¢popmy «miTOmOpa» € mo-
MOIIbIO CIIEIHAJILHOTO YCT-
POMCTBA, MOXKHO OpPraHM-
30BaTh MHOKECTBO XOIOJI-
HUTEJBHBIX KaHAJIOB Nepe-
[auyu TaHHBIX, yBEJIMYNBAS
MX IPONYCKHYIO CII0CO0-

HOCTh TEOPETHYECKH IO
0eCKOHEYHOCTH.

Jo 3aToro yixke mposomm-
JIMCh 3KCIIEPMMEHTHI, INe
JIyYH «3aKpPYJYeHHOT'O» CBe-
Ta NPONMYCKAJHU IO OITH-
yecKoMYy BOJIOKHY. IIpuuem
B OMHOM M3 OIBITOB OBLIA
MOJIy4eHa CKOPOCTH Iepe-
xaum undopmauuu 2,5 Te-
paduTa B CeKyHOy.

OaBHako He Bcerga M He
BCIOAY MOKHO IPOJIOKHUTH
OIITHYECKOEe BOJIOKHO MeJK-
Iy TOYKaMH, KOTOpbIe Tpe-
OyeTcs COeIHHUTH BHICOKO-
CKOPOCTHBIM KOMMYHHKA-
IMOHHBIM KaHaJioMm. Ilpu-
MEpOM 3TOMY SBJIAETCH
OpraHM3alMA CBA3U MeXK-
Ay NOBEPXHOCTHIO 3eMJIH
M KOCMHYECKMMHM ammnapa-
TaMHu, COBEPIIAIOHIUMH I10-
JIeT B JAJbHUH KOCMOC HMJIH
HAXOOAIUMHUCH Ha OKOJIO-
3eMHOI opOuTe.

Ho nepemaua npu momo-
HIM JIy4a «3aKpy4YeHHOIro»

s
/ 3 J1a3epHOTO CBeTa, PacIpoc-
e ¢ TPaHAONIErocA B aTMOC-
' o tdepe 3emuu, noxBepKeHa
*
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BO3AeHCTBHIO aTMoOcoep-
HEIX IIOMeEX, YTO NIPHBOIUT
K HCKA’KeHHI0O M YaCTH4-
HO# IOTepe nepexaBaeMoi
uH@OpPMAaLMH.
AscTpuiiiam Bpoge ObI
YAAJIOCHh PEIIMTH IIPodaemMy
KOMIIEHCAIlMu aTmocgep-
HbIX ToMeX. OHM HCIIOJIB30-
BaJIM CIIeIlMaJbLHBIH 3eje-
HBIH J1a3ep, MOCHLIABIIHI
Jy4Y «3aKpPYy4YEeHHOIO» CBe-
Ta. OH OBLI yCTAaHOBJIEH HA
pagapuoit 6amHe IleHT-
PAlIBHOTO HHCTHTYTA Me-
TEOPOJIOrMM U TeOXUHAMM-
ku B Bene. IIpuemBuK on-
THYECKOr0 CHTHAJIA PACIIO-
JIarajJics Ha Kpbillle OJ{HOTO
u3 3naHuii BeHckoro yHm-
BepcUTETa, HA PACCTOAHUM
3 KM OT mepesaTuMKa.
«M»BI BHIEpBHIE IpOMe-
MOHCTPHPOBAJIM, YTO HH-
(opManusa MOKeT OBITH 3a-
KOXUPOBAHA NPH IMOMOIIH
«3aKpPpYYeHHOro» CBETa H
nmepexaHa IO OTKPLITOMY
BO3[IYXy MOBOJBHO aalie-
KO, — pacckasaix Mapwuo
KpeHH, oguH M3 yYeHBIX,
Y4YaCTBOBABIIMX B 3TOM pa-
oore. — Tem He Memnee,
nNpM IOMOHIM Jiydya HaM

yaaJoch nepenaTh 4epPHO-
Oesble M300paKeHU MOPT-
petoB Monapra, Boasima-
Ha u lllpexunarepar.

IIOYEMY IIYHNIKHH
HE YYHUJI XUMHIO?
Kak u3BeCTHO, JHMI[EHCT
Anexcaagp Ilymkun ¢ Tou-
HBIMHM HAYKaMH He OYeHb
aagua. Ha ero cuacrtsee,
nporpamma Ilapckoces-
CKOr0 JIMIleA PexyCMaTPH-
Bajia M3yYeHHEe B OCHOBHOM
TYMaHMTAPHBIX IHUCIHII-
aua. U 3a aro IIymkue u
JAPYTHE JIMIEUCTHI TOJIKHbBI
ObLIM OBI NMOOJIATOXAPHUTEH
OUILIOMATA M 3MHMIPAHTa
HKozeda me Mectpa.
®dpaHIy3, NIpenogaBaB-
mMi B JHIee, HANPaBUJI
IMHCHBMO MHHHCTPY HAPOI-
HOr0 NpoCBeHieHudA rpagy
PasymoBckomMy i mepe-
Dayu npapo. B HeM oOH
mpemjiarajl Cy3uTh PaMKH
JHMIEHCKOH IporpaMMBsl,
YYMTh JIMI[EMCTOB «XOPOLIO
MBICJIMTB», «XOpPOIIO r'OBO-
PHTB» M «XOPOIIO MUCATH».
Baarogapa HACTOAHHAM
ne Mecrpa IlymkuH u ju-
I[EMCTHI IIEePBOr0 BHIMyCKa
ObLIH M30aBJIEHBI OT H3y4Ye-
HHMA XMMHMH, apPXeOJIOTHH,
aCTPOHOMMH, €CTECTBEHHOM
HCTODHH M TIpPeYecKoro
A3bIKa. 3aTO  YCHMJIEHHO
YYMJIH JIaThIHB, (PPaHILY3-
CKMH M HEeMelIKMH A3BIKH.
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[TULIAMIAC

Yuenwsie npodonscarom uccnedosanus ouno-
3a6p06 — camuvLX KPDYNHbLX cyu,ecmeé, Hekozda
obumaseuwux na Haweu naarneme. H nopou
npuxodam K youeumenbHbim 6bl600am.

Oxoso 100 T »xuBOTrO Beca — MMEHHO CTOJIBKO OBLIO B Uy-
JHUIIEe, KOCTH KOTOPOro ITOKA3bIBAIOT: 3TO SIBHBIM IIPETEHAEHT
Ha TO, YTOOBI CUMTATHCA CAMBIM KDPYIHBLIM K3 HAa3eMHBIX
KUBOTHBIX. OCTaHKHK 3TH OBLIM HeaBHO O0HAPY KeHbI B Ap-
reature. Ha HUX caydaiiHO HAaTKHYJICA MECTHBIH (hepmep.

Korza ou BBI3BaJI HaJI€OHTOJIOTOB, T€ OBLIN IPOCTO IIOKH-
poBaHBLI HAXOAKON — HEKOTOphIe 0epIlOBble KOCTH OKasa-
JIMCH BBIIIIE YEeJI0BEYECKOro pocTa. A 3TO CBHAETEIHLCTBOBAJIO
0 TOM, 4TO 06JIaZiaTe/ib TAKUX KOCTeH ObLI B JJIMHY IOPAAKA
40 M u BosBbImaacA Ha 20 M, TaK YTO 3aIIPOCTO MOT 3arJs-
HYTh B OKHO 7-T'0 3Ta’Xa COBPEMEHHOro JoMa. A BeCHJ IIpHU-
MEPHO CTOJBKO JKe, CKOJIBKO 14 cionoB. Ero ysaxurennHo
Ha3BaJIi THTAHO3aBPOM.

Bcero Bo BpeMsl PacKONOK yJaJjioch cOOpaTh OCTaHKHU 7
TUTaHTOB, yMepInux okojo 80 muH. jeT Hasaj. B pacmops-
JKeHHM YYEHBIX OKa3aJICh BCe 3JIEMEHThI CKeJIeTa TUTAHO-
3aBpa. Termepb OHY BBISICHAIOT, KaK 3€MJIs HOCHJIA TUTaHTOB.
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YAUBUTEJBHO, HO ®AKT!

B camoMm jgeise, moueMy THTAHO3aBpHI He JoMaJu cebe
KOCTH TSAXKeCThIo cobcTBeHHOro Beca? OTBeT Ha 3TOT BOIIPOC
HalleJ OpUTAaHCKMH ydeHBIiI — mnpodeccop OMOJOTHH U3
Kem06pupasxa Bpaitan @opz. [Io ero MEeHHIO, THTaHTHI He
OpoauJM IO JiecaM M CTeIAM, KaK 3TO IMIOKa3aHO, HAIIPH-
Mep, B puabme «Ilapk ropckoro mepuosa». OHM IIOYTH BCe
BpeMsA NpoBOAMJH B Boje. I TeM caMbIM obJierdaiu cebe
CYIIECTBOBAHKME B COOTBETCTBUH C 3aKOHOM Apxumeja.

®opa cuuTaeT, 4TO JUHO3aBPHI OOUTAIH B 03epax IJIyou-
HOi1 oT 5 10 10 M, KOTOPHIX B Te BpeMeHa Ob1j10 MHOTro. Bo-
Ia B HUX IIporpesaJjiach 10 37 rpagycoB, TaK 4TO FHTaHTaM
O6bLJIO BIOJIHE KOM(POPTHO. A ecjii OHH U BBIXOAUJIH Ha CY-
1y, TO JIUING IO KpaiHe# Hyxjae. Hampumep, 4To6HBI OTJIO-
KUTh aiina. KcraTu, BOgHLIN 00pa3 »KU3HU APEBHUX PEIITH-
JIMHA IO3BOJISIET pasraJaTh MapajoKc, KOTOPOMY OECATKH
MHJITHOHOB JieT. CyTh €ro B TOM, YTO HbIHE IONMAJAIOTCA
TOJIBKO CJIeABLI HOT AUHO03aBpOoB. OHU COXPAHUJINCH B OKaMe-
HEBIINX WUJIe U TJINHE. A CJIeJ0B OT BOJIOUHBIIHXCSA XBOCTOB
HeT. ITouemy?

YueHbIi 00bSCHSIET: AUHO3aBPHI He KACAJHCh XBOCTAMHU
IHa, 10 KOTOpOMY XOAuJIu. BOT clieioB 1 He oCTaJIOCh. A ec-
Ju 6Bl AlIEpHl ABUTAJINUCH IO CyIlle, TO HABEPHAKA BOJOYMIIN
ObI XBOCTHI. BeZlb Aep»KaTh CTOJIb MACCUBHBIE COOPYIKEHUA
BCe BpeMsA Ha Becy ObLIO ObI KpaliHe TAMKEeJO.

Eme ogHy 3aragky, Kacaroly-
0CS1 IOXOAKH IAUHO3aBpPOB, yia-
JIOCh HEIABHO PEIIUTh IIPY IIOMO-

OT THTaHO3aBpa OCTAJHCh KOCTH BeJH-
YHHOH B POCT YeJIOBEKa.

Cpannm'em»nue pPa3Mepsl THTAHO3aBpa.



IIH... IHILIAT-0poiinepoB. PaHee, 4ToOH pasdo6paTbCca B 0CO-
OEHHOCTSAX ITOXOJKH JaBHO BBIMEPIIHNX KUBOTHBLIX, YUeHbIE
MO/IeJINPOBaJI OHOMEXaHUKY Ha KOMIbIOTepe. A BOT aMepu-
KaHCKHe M YMJIHHCKHE MCCJeJoBaTeJIu U3 YHUBepCUTETa
Ynnu, a Takke YuusepcuteroB Unkaro u MianHoiica 1mo-
LY IPAHIUIINAJIBHO ApyruM nyTeM. OHM pelIniy mpoBec-
TH 9KCIIEPHMEHT B HaType.

ITocKoaBKY, 10 MHEHHIO HEKOTOPHIX HCCJIeZOBATeJIeH,
IOTOMKAMH{ AWHO3aBPOB ABJIAIOTCSA COBPEMEHHBIE ITHIILI,
TO yYeHble NIPeINOJIOKHUJIU, YTO, K IPUMEDPY, 7-TOHHBIHA
n 13-meTposeiii THpaHHO3aBp (Tyrannosaurus rex) Xomuia
TIPUMEPHO TaK ’Ke, KaK IbIIJIEHOK-0poiijiep, ecid J00aBUTh
€My COOTBETCTBYIOIIHNI XBOCT.

C sroii meswio nmpodeccop Bpyno I'occu ¢ Kosmeramu
U IIPOBEJI COOTBETCTBYIOIIYIO KOPPEKIIUIO XKUBBIX MOJEJIeH.
Posp xBocTa McHONHANA NPUKpENJeHHAasA K 3agHeil 4acTH
IbITLIeHKA JepeBAHHAA MTaJIKa JUaMeTpoM 7 MM, Bec KOTO-
poii coctaBisAa 15 mpoieHToB oT Beca Teja. Takue mpomop-
nuu ObLIM M y peaJIbHbIX THPAHHO3aBPOB.

IIo pe3yabTaTaM HcCCI€JOBaHUSA 3KCIEPHMMEHTATODHI Cle-
JIAJIX BBIBOJI: XBOCT PeaJIbHO 3aCTaBJIAET ero 00JIafaTess 1me-
peABUraThCcs MHa4Ye, IIOCKOJLKY MEHAETCA YIroJl MeXOy KOC-
TAMH OeApa M rojieHH. XBOCT 3aCTaBJIAET YYTh IPHCENATH
CTOf, a B ABMKEHUH — pas3rubarh cycTaB Ha OOJIBLINI yroJ.
Ecnu upIniieHOK co CBOMM POAHBIM XBOCTOM (M3 IIEPhEB) XO-
JIWJI, IOChLIas Bepej KOJIEHO, TO C HCKYCCTBEHHLIM — Jepe-
BSAHHBIM — XBOCTOM B BHJ€ IAJKH €ro MOXOAKA CTaHOBH-
Jlach, UYTO HasbIBaeTcsd, «OT 6egpa». ['osoBa u miess mpu aTom
OIIyCKAaJIUCh, & TEJIO IIPUHUMAJIO 60Jiee TOPU3OHTAJILHOE TIO-
JIOXKeHUe.

YueHbIe yBepeHBbI, YTO KM BeCbMa TOYHO YAAJIOCh BOCIIPO-
M3BECTH IIOXOIKY THpAaHHO3aBpa MMEHHO OJiarogaps UCKycC-
CTBEHHOMY XBOCTY, CJIYKHBIIIEMY CBOEro poja IPOTHBOBE-
coM. Benp Korga B KOHTPOJIBHOM IpyIIile IBIILJIAT IPOCTO
cHaO)xau rpy3smKaMu, pasMelllad uX HaJl IEeHTPOM TsKec-
TH Teja, HAUYEro nmpuMedaTeJbHOro He mpoucxoaumiao. To
€CTb He BeC TeJia, a ero IPOTSYKEHHOCTh 3a CYET XBOCTA —
BOT I'JIaBHOE, UTO (JOpPMHUpYeET XapaKTepPHYIO MIOXOAKY.

Y YMIHHACKUX YUEHBIX M UX KOJLJIET OBLIHM BCE OCHOBAHUA
TIPHUBJIEKATh KypP JJA UIMHTAIUH IOBAIOK JMHO3aBpOB. Benab
Te ¥ B CAMOM JieJie COPOANYN. ITO HEJABHO JAOKA3aJIM MCIIaH-
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LpINIeHOK ¢ XBOCTOM
YyBCTBOBAJ ce0s
HACTOAIIUM SAIMEPOM.
HckyceTBeHHBINH XBOCT
BRIHYKJAJ IBIIIJIEHKA

WHaYe cru6aTh KOCTH HOTH
(BBIIEJIEHO KEJTHIM ILBETOM).

CKHe U aMepHKaHCKHe NaJIeOHTOJIOTH, UCIIOJb3YsI KOMIbIO-
TEepHYIO ToOMOrpaduio ¥ MaTeMaTHYeCKOe MOJeJIupOBaHMe.
OHH BBLIABHJIH 0OJIBIIIOE CXOJACTBO B aHATOMHUYECKOM CTpOe-
HUM IITUI U JeTeHbIIIell JUHO3aBPOB — OCOOEHHO HX Yepe-
IOB. YUeHLIe CAeJIald BBIBOJA: HBIHEIIHNE IITUIEI — 3TO Te
JKe JUHO3aBphl, TOJIbKO OCTAHOBHBIIIUECS B CBOEM PA3BUTHU
Ha craguu gerensieii. ITogqo6Hoe aBiIeHNe B 3BOJIIOIINN Ha-
3pIBaeTcA negomopdusmom. IIponcxoguT OHO HA TeHEeTHYEeC-
KOM YpOBHE B pe3yJIbTaTe KaKoro-janbo c00s B HacJIeCTBEH-
HOIi IIporpaMMe.

Kcratu, HeCKOJIBKO JIeT Ha3a[ B IPOBUHIINY JIAOHUH Ha
ceBepo-3amnage Kuras o0Hapy»KeHbI OCTaHKH OJIU3KOr0 poji-
CTBEHHHKA TUPAHHO3aBpa — CTOJIb K€ OTPOMHOTIO M XHII-
HOr0 MOHCTPA, HO CILIONIb MIOKPHLITOrO MEPbAMHU. ITO «IIep-
HaToe uyno» »Kuao 125 muH. ger Hasan. Y1, moKeT OBITH,
Jaske Kymaxrajo. [luHosaBpa HasBaau Yutyrannus Huali,
4TO B MPUOJIUBUTEIHHOM IepeBoje o3HauaeT «KpacuBrrit
THpaH B nepbAx». OAUH U3 aBTOPOB HAXOAKH, mpodeccop
Cio Cun u3 akagemun Hayk KHP, yBepser, 4To 3TOT «TH-
paH» MO’KeT II0Ka CUUTAThCA CAMBIM KPYIHBIM CYILIECTBOM
B IIephAX U3 KOrja-Inbo o0HapyKeHHBIX.

KcraTu, Takum 00pas3om moATBepAUIach Aoragka ganrac-
Ta Kupa BysbiueBa. B oguom u3s pacckasos, omy0GJIMKOBaH-
HOM ITOJIBEKA TOMY Hasaj, OH YTBEPKAaJl, YTO JUHO3aBPLI He
BBIMEPJIM, a IIPOCTO CO BpeMEeHEeM CHJIbHO IIOMEJIbYaJIH...

3 «IOmwIit TexHUK», 2015 1. 33



ONYEMTIroBoPMT
«roJioC 3EMJIMN»?

I'oeopam, c HawanoMm HO6020 mblcaieremun
100U 60 MHOZUX Y2ZONKAX Hauwel NiaHembvl
cmanu Caslulamb CMmPAHHBLUL 2Ya, ucCxXo0awull
Kax 6yomo u3 camovix ee 2nybun. Hexomopuie
dajce nocnewunu Ha3éambsb IMO A6lLeHUE
«36yKamu anokaauncuca», Komopbwvie, deckamu,
npedeewarom koney céema. Ho ecmw, naéepnoe,
U uHble o6BvACHEeHUA IMmOomY enHomeny?

Anmon Maxcumos, 2. Cesacmonons

Brepsrie 0 CTpaHHOM 3BYKe 3arOBOPHJIM IIOCJE TOr0, KaK
€ro YCJIBIIIAIN XKUATEJIN HeOOJbIIOro aHIIMHACKOro moceJIKa
Byanang. B TeueHre ABYX MeCAIEB OHU He MOTJIM CIIOKOM-
HO CIIaTh U3-32 HEIOHATHOTO TI'YAEHUs, KOTOPOEe BOZHUKAJIO
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PACCKAMKHUTE, OYEHb HHTEPECHO...

KayKIyi0 HOYb. I'yj1 ObLI HACTOJHKO CHJIBHBIM, UTO OT HETO
HauyMHajau BUGPHPOBATh KPOBATH B JOMAaX.

ITocie nybauKanuii B CPeACTBaX MaccoBOM MHpopManuu
BBIAACHUJIOCH, UYTO ByayiaHA He efMHCTBEHHOE MECTO, rje I'y-
mut Semua. [Togo6Hoe mpoucxoauio B CIITA, Hosoit 3enaH-
num, Bpucroine, Okiaenge, Iiopuxe, B Poccun n Ykpause.

O rauncTtBeHHOM ryjie B Taoce (mratr Hrio-Mekcuko,
CIITA) nucasu emre B cepeguae 90-x rogoB mpoIIIOro BeKa.
JKurtenu HeGOJIBIIIOrO ropoaKa CTAJNH KaJIOBATHCSA HA TOMI-
HOTY, "'OJIOBOKPYK€HUA, KPOBOTEUEHUS M3 HOCA U I'OJIOB-
HyIo 60sb. KoHrpecc Hanpasui B Taoc koMuccuio, Ho, KaK
HHY CTApaJKCh, HCTOYHUK ryJia OOHAPYKUTH He CMOIJIH.

3artem, 24 mapra 2011 roga aHAJOTWMYHBIN I'yJI YCJIbIIIA-
au B Ucnarun. OH GBI TOXOK HA IITYM PEaKTHUBHOTI'O CaMO-
JeTa, HO B IeCATKH pa3 CHjbHee. 3BYK, IIOX0KUH Ha Oapa-
6anHEBIi 00i1, Jonekas xureneit Custia (mrtar BamuHrTOH,
CIITA). B finoHuu cTpaHHBIN IIYM BBI3BAJ HAaHUKY CPeXU
HaceJIeHUA — €ero IIOCYHTAIH NPEeJBEeCTHUKOM 3eMJIeTpsCe-
HUA. Heuro noxo6HOe cablmaiu 1 B MockBe. OTO IIPOU30III-
Jgo 23 asrycra 2011 roga.

Pa3Horo poza Teopuii ¥ IpeAnoIOXKeHNN MHOKecTBO. Ofi-
HH YTBEPYKAAIOT, YTO 9TO ABHBLIA IPU3HAK HaJABUIAIOIIEro-
cA KOHIIA CBeTa, a KTO-TO CUMTAET, YTO 3TO MOIBITKH MHO-
IJIaHETAH BBIMTH Ha CBA3b. MK, UTO TOrO Xy»Ke, CTPAaHHBIHN
IIIYM CBA3aH C «OYMCTKOM TPIOMOB MHOILJIAHETHBIX KOCMH-
YyecKHUX Kopabueii», KOTopas 4acTo 3aKaHYWBAETCA BBITIAJe-
HHEM Ha 3eMJII0 «BOJIOC aHreja». B KauecTBe HOKa3aTeJb-
CTBa IIpMBEJZleH cJydYail, KOTOPBIA IIPOM30IIIe] B aBIryCTe
2014 roga B IBYX COCEACTBYIOIIIUX ropogkax — Bepieiesa
u Anekcagapuu (nposuHnuAa [Inemonr, Uranusa). Baayaie
JKUTEJH YCJBIIIAJINA CUIbHBIH I'yJI, 3aTeM pa3fajicAd I'POXOoT,
¥ Ha 3eMJIIO B U300MJIMY IIOCBHINIAJIUCH NJINHHBIEe TOHKHE 0e-
JIble HATH, Ha3bIBa€Mble «aHTeJIbCKUMH BOJIOCAMU» .

Bouiee «nipusemiieHHbIe» BepCHM GBHLIN CBSA3aHBI C IOBHI-
HIEHHOM celiCMUYeCKOH aKTHBHOCTHIO 3eMJIX ¥ BOAOPOAHOM
Jerasanueil miaHeTsl. HeKoTophle yueHbIe IIPeAIIoIaraor,
YTO IIYM CBS3aH C Ie0JIOTHYECKHMH IIPOILleCCAMU BHYTPH
Hamell niaHeTsl. HannpuMep, ¢ TEKTOHNYECKUMU ABHIKEHH-
amu. Ho aTu sBjIeHNs nIpoucXoauau U paubiie. [louemy »xe
IJIaHeTa CTajla U3J4aBaTh 3TH 3BYKH HWHTEHCHBHee M daillle
MMEHHO B IocjeaHee BpeMsa?
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Koe-KTo TyT ke pellmi, YTO TAaKOH I'yJl — OXHO U3 CJIeJ-
CTBHI MCIILITAHHI CeMCMHYECKOro OPYKHUsA, KOTOPOEe MOMKET
IOTyOUTh BCIO IIaHEeTYy. Bhlila BBIABUHYTA U BepcHUd, UTO Ha-
A IJIaHeTa — »KHUBOM, HaJeJIeHHBI pasyMoOM OpraHuU3M.
W cKpuHHT, CTOHET OHA, 3aABIXasCh OT HEYUCTOT HAIIIeH ITu-
BHJIM3AIMH, KOTOPBIE OTPABJAIOT U ee HeApa, U BOAY, U aT-
Mochepy.

IIpodeccop AapunH XaJHUI0B BEIABUHYJI THIIOTE3Y O TOM,
YTO UCTOYHHKAMH aKYCTHUYECKHX BOJIH SABJISIOTCSA KPYIHO-
MacmTabHble 3HepreTHYecKHe IPoIlecChl, KOTOpPhie MOTYT
OBITH BBI3BAHBI COJTHEUHBIMHU BCUBIIIKaMHU. A uieH Mexay-
HapoAHOM aKaJeMHH INIyOMHHBIX I'e0JIOTHYECKHX H TEKTO-
HUYecKuXx mnpobsem nmpodeccop Maptua CTa3HBHILI IPEAIIo-
JIOKHJI, YTO HApacTalIIUi BHYTPH HAIled ILIaHETHI T'yJ
MOXKET CJHYXXHUTb CUIHAJIOM CMEHBI 3eMJieil reOMarHUTHBIX
TIOJIIOCOB.

KemepoBckuit pusuk I'emnaguii 3aiines paccyguj, 4TO
CTpaHHBIE 3BYKHM KaK-TO CBA3aHbI C TEKTOHUKOH IIJIaHETHI.
«3eMHasdg KOpa COCTOMUT U3 TeKTOHHUUYECKHX ILIUT, KOTOpbIe
BCe BpeMs HaXOAATCA B JBHKE€HHUH, — CKasay OH. — BmoJ-
He BO3MOJKHO, KOTJla OHHM ABM)KYTCS, HAmoJ3adA OZHA Ha
IpYryio, U3-3a TPEHHUS HEPOBHBLIX KPaeB U BO3HUKAET 3BYK.
W ecam pAIOM eCTh IIOJIOCTh B 3eMHOM Kope, HeJaJIeKO OT
nosepxuoctu ( B KeMepoBo MHoOro maxr), To oHa pa6oTaeT
KaK pe3oHaTOop y I'MTaphl MJIH Y CKPUIIKH, YCUJINBasA 3BYK.
U ero HaUMHAIOT CJBIIIATE JIOLU ...

HaxkoHerr, mociiefHee 110 BpeMeHH! HCCJIeJOBaHUe 3arajoy-
HBIX 3BYKOB IIPOBeieHO y4eHBIMU B ropojge Hanugun (Ho-
Baa 3enaHaua). Y oHM, mOX0XKe, CMOTJIX IPOJIUTH CBET Ha
3TO HeoOBIYHOe ABJieHHe. McciieoBaTeN IIPEAIIOJI0MKIIH,
YTO UCTOYHMKOM IIYraloIlero ryJja ABJISIOTCS TaK Ha3bIBae-
Mble ByJKaHU4YecKHe MoJHUHU. Ha cerogHAIHNN JeHb UX
IpHUpOJAa U3y4eHa JOCTATOYHO cjabo, He CYIIIeCTBYeT HaKe
eIVHOr0 MHEHHUA O MPUUYNHE BOSHUKHOBEHUA TAKHX MOJI-
Huii. OgHa U3 TeopHH I'JIaCHUT, YTO OHM 00pas3yioTcA B pe-
3yJbTaTe CTOJIKHOBEHHUA ITy3bIped MarMbl, KOTOpble HECYT
3JIeKTPHYECKUN 3apsan.

«E)KkenHeBHO Ha Halllell mjiaHeTe PErMCTPHUPYETCH OKOJIO
8 MJIH. MOJTHHUI, — T'OBOPAT yueHble. — HeKoTopbIe U3 HUX
MBI CIIOCOOHBI BUAETH B 06pa3e APDKHUX BCIBIIIIEK CBeTa Ha-
KaHyHe WJIHM BO BpeMs M3BEPIKeHUA BYJKaHa. ITH MOJIHUAU
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Touxku

Ha Kapre
IJIAHETHI,

rae 3aMedeHbl
CTpaHHBIE
ABJICHHA.

001a4a10T HU3KOM 4aCTOTOM PaJHOBOJIH U CIIOCOOHBI B CUH-
TaHble CEKYHIBI PaCIIPOCTPAHATHLCS II0 Bceil 3emiie».

B [laHMAVHE MOHSAJH M IIOYEMY B OT/JeJIbHEIE JHU 3TUX
3BYKOB aHOMAaJIbHO MHOT'0. ITO IIPOMCXOAHUT, KOTAa OCOOeH-
HO CHJIbHBI N3BEP)KEeHUs BYJIKAHOB IZie-TO Ha 3¢MHOM Iape!
Ecan HacTpOUTH IPMEMHUK YJIbTPAaHU3KHUX YacCTOT, OH Oy-
IeT TPaHCJIHPOBATh CBUCT BYJKaHMYeCKUX MojHu. U Tor-
na kurtear Hopoit 3emanaum moxkeT 6e3 ocoboro Tpyza
«IIOACJYIIATh» M3BEpIKeHMe BYJIKaHa Ha AJIACKE WU ellle
rae-To.

YT00BI IPOBEPUTH CBOE IIPEANOJIOKEHNE, YIeHbIe YCTAHO-
BIJIM COOTBETCTBYIOIIHE IPUEMHHUKY U CTAJIN KPYIJIOCYTOY-
HO aHAJHM3HUPOBATh IOCTyIIalOMIe 3BYKN. B oMH 13 gHEH
onL10 3apurcupoBaHo 6osee 1 000 curaajioB — pagnuoOBOJIH,
BO3HUKIIIUX B pe3yJIbTaTe MOJHHAU. B Apyroi neHb npueM-
HUKH 3adpuxcupoBasn okoyo 15 000 ssykoB. UccaenoBare-
JIA HayaJIu UCKATh MX HCTOYHUK, X OKa3aJIOCh, YTO B 3TO
BpeMsd IPOHUSOIII0 M3BEep)KEeHHe BYJKaHA Ha AJIEYTCKHX
ocTpoBax. BriocieacTBun aHAJOrMYHAA CUTYaI[Us IIOBTOPS-
Jlach IIOYTH KaKIBIHA pas3, KOrJa rie-To Ha IJIaHeTe IIPOCHI-
majicsi ByJIKaH.

CeronHsa yueHble BUOAT GOJIBIINE IEPCIEKTUBBI y 3TOTO
oTKpHITHA. OTCaeKHBaHKE MOAOOHLIX 3BYKOB MOJKET CTaTh
elfe OAHUM MEeTOAOM aHajn3a CeHCMHUYECKOH aKTHBHOCTH
njaaHeTel. KpoMe TOro, HeKOTOpPLIE MCCJIELOBATEIH Hake
NIPEeAIoJaraloT, YTO MBI MOYKEM YJIABJIMBATH aHAJOTUYHBIE
CHTHAJIBI U3 KOCMOCA — KaK «IPHBET» OT BYJIKAHOB, PaCIIO-
JIOKEHHBIX Ha APYTUX IJIaHeTaX.

Maxkcum ABJIOKOB
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IUTAB-KBAPTUPE

22 AFEHTA 007

B yenmpe Mockéwt, no Ocmoscenke,

He Mmoponace 06Uuzancsa 1enoéex Huiem He npu-
mewamenbHoOU HAPYIHCHOCMU 6 HenpumemHou
odedxcde. Bpema om epemenu on nozaadviéan
no cmoponam, Kax 6bL. npoéepan,

He cOunca nu ¢ mapwupyma.

— Ara, BoT u AoMm Ne 16, — THXO cKas3aJ 4eJOBEK caM
cebe. U permuTeIbHO OTKPBLI IBEPb...

Bckope uesloBeK okasajicd B IOJYTEeMHOM NOMEIIEHUH,
3acTaBJIEHHOM TeXHHUKOM. IlepBoe, uTo Opocusiock eMy B IJia-
3a, — cepeOpUCTHIN CIIOPTUBHBIN aBTOMOOMIbL Aston Martin,
cocoOHBIH pa3BUBaTh cKopocTh mof 200 km/4. lanee Bua-
HeJICA MOIIHLIHA CHEroxof... «0Oro, ma)ke BepToJeT!» — orme-
THJI YEJIOBEK IIpO ce0A U ABUHYJICA HajbIle.

B o6mupHO# rocTHHO! 3a GOJBIIMM HT'OPHBIM CTOJIOM
3€JIEHOr'0 CYKHA cHejia MOJTYaIuBasi KOMIIAHUA MY>KYHUH BO
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KYPBEP «IOT»

dpakax ¥ KeHIINH B OaJbHBIX Hapaxax. Arpa, moxoxe,
elje He HAYNHAJIACh, IPUCYTCTBYIOIIIHE, BUAUMO, OXKHIAIHN
emre Koro-to. «IlognmonbHOEe Ka3MHO», — OTMETHII IIPO cebs
YeJIOBEK M HECJIBIITHOM TeHBIO IPOCKOJBb3HYJ K JIECTHHILE,
BeAyIllell Ha BTOPOH 3TaX.

OkasaBHINCH B CJIEAYIOIEM IIOMEIleHHUH, OH JocTaja ¢o-
Toanmapar ¢ OeCIIyMHBIM 3aTBOPOM M IIPUHAJICA AeJaTh
CHUMKHM 0e3 BCIBIIIKH, He JKeJlad IIPHUBJIEKATh K cebe u3-
JIAIITHee BHUMAaHUe.

Ha sxpaHe BHIAOMCKATeJs OH BHJEJ] MHOTOYHCJIEHHBIE
JOKYMEHTHI, B TOM YHCJIE IIACIIOPTa U YAOCTOBEPEHUS pas-
JIMYHBIX rocygapcTB. BOJBIIMHCTBO UX GBLIO BBHIIIHMCAHO HA
OJfHO U TO Xe uMmA — I:keiimc Bonn.

IIpumenuiemy ObLJIO OTJMYHO M3BECTHO, YTO IIOHAYALY
Hxeiimca Borga 3panu Uen uau A @aemunr. A apyroe
MM$#A OH MO3aMMCTBOBAJ Y OPUTAHCKOTO YUE€HOT'0-OPHUTOJIO-
ra, yBUJ€eB OJHAKAHI €r0 KHUTY. «A 4TO — mojoiger», —
PpelnJ KaApoBbIi odHIlep BOEHHO-MOPCKOM pa3BegKH (Jio-
Ta Ee BennuecTBa KoposieBbl Benukobputauuu.



IloaTBep:xkneHue Tomy, uTo gaHubIM keiimc BoHA ABIIA-
€TCs BOBCEe He CIIEIMAJUCTOM II0 IITHI[AM, & CIIeIareHTOM
nox xojgoBbIM HomepoM 007, uTo gJaBaso eMy JIMIEH3UIO HA
yb6uiicTBO, IpUIIeAIInii 00HAPYKUJI B CJIEAYIOIIel KOMHA-
Te, Tle UMeJIOCh BeChbMa JIIOOOIILITHOEe CHAPSAMXKEHUE.

Bor aBa uemoganuuka. OOuH MoHaYANy Ka)XeTCs COBCEM
MIyCTHIM, HO B €ro JBOUHBIX CTEHKaX CHPATAHbI 30JI0ThIE
MOHETEI, a oA (QaJbUINBLIM JHOM XPAHSATCH JOKYMEHTBI
U OpyKue.

Cienymomuii YeMOJaHYUK JaKe He NPATAJ CBOErO COAED-
skuMoro. B mem umesnuch doroannapar tTuna «Iloaspoun»,
Ha caMoM jeJie IIPeJCTaBISIOIINM co00 KOMIIAKTHBIN PEeHT-
reHOBCKHII anmnapar, OyauJIbHUK, a Ha caMoM Jeje — 6omba
C YaCOBLIM MEXaHM3MOM, CUTapeTHadA IIayKa CO CIIeITHAYUH-
KOI1 B BUJle CUrapeT, CTPEJAIOIUX JPOTUKAMU, U elle HeMa-
JIO IIpeIMETOB ABOMHOrO HadHaueHUs. Hampumep, ¢ momo-
IbI0 HAPYYHBIX YaCOB MOYKHO M3MEPUTL YPOBEHb DaaUaIlNH,
a U3 IopTCUrapa, 3a’KUrajKyu, aBTOPYYKU U 3alIOHKU BCETO
3a Mapy MUHYT IIOJYYAETCA BIIOJHE IIPUJIHNYHBIN ITHUCTOJIET.

Ia 1 BooOI1Ie, BCEBO3MOXKHOI0 opy»KuA y areHra 007 ume-
¢ meJblil apceHas. TyT u cHalinlepckasi BUHTOBKA, IJIAaBHYIO
YacTh KOTOPOH IIpeACTaBJIsI AKOOBI oToammapar Tumia «Xac-
cenb0IaTT», 1 KOMIAKTHBINA rapiyH, ¢ IIOMOIIbI0O KOTOPOro
¥ IPHUIEIJIEHHOT0 K HEMY IIPOYHOTI'O JIMHS TPEeHUPOBAHHOMY
YeJIOBEKYy He COCTaBJIAeT 0co00oro Tpyaa B3oOpaThCA XOTh Ha
OATHIN 9TaXK, ¥ BeCbMa OPUTHHAJIbHAA I'MIICOBAs IIOBA3KA Ha
Hory. CHapy’XKu OHa BCA KMCIHCAHA U U3PHCOBaHA, KaK 9TO
BOJAMTCA, Pa3HOIBETHLIMU (hJiOMacTepaMu, a BHYTPU COAED-
JKHT rPaHATOMET, CTPEIAIONNNA peaKTUBHBIMUA PAKETAMM...

IIpumenmmuii moies gajblie, pororpadupys Bce, YTO MO-
najajoch eMy Ha IYTH, — JIa3epPHOe OpY’KHe U KOCMUYIECKUH
cxkadaHIp, YyMeHbIIIeHHbIe KOIMUY JUPHKA0/Id U cBepXOBICT-
poro Karepa, HUIANY THIA «KOTEJOK», KOTOpas Ha CaMOM
IeJie IpeAcTaBisAIa co00i MeTaTeJbHOE OpyAHe, ¢ IIOMOIIBLIO
KOTOPOI'0 MOXXHO 3aIIPOCTO CHECTH I'0JIOBY CBOEMY HEIIpUATE-
JI10, ONEXHYIO IIETKY, CKPHIBABIIYI0 KOMMYHHKATOpP AJIA
CBSAI3U, TIOOUK AKOOBI 3yOHOU ITacThI CO B3PHIBUYATKOM...

On OBl eme, HaBepHOe, HOJIr0 OPOAMJI IO KOMHATaM Ha
Tpex 3TakaX, HO B OAHOM M3 HUX BAPYr OOHADYKUJ TPYI
JIeBYIIKH, C MAKYIIKU IO IATOK ITOKPBLITOM 30JI0TOM Kpac-
KOil, ¥ MOHAJ, YTO OCTaBaThCSA TYT JaJjiee Hebe3zomacHO.
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CHajinepckasa BUHTOBKA Ha ocHoBe ¢oToanmapara «Xacceas6aarr».

IMIumymas mamueka IHa
djemMuHra, Ha KOTOPOH M ObLIH
CO3XaHBI €r0 POMAaHBI.

I'uncoBasa moBaA3Ka
C TPAHATOMETOM.

Itum opyxkuem auuHo [xeitmc Boua He moassoBajcsa. [lymka, noka-
3aHHas B puasme «Hckpsl u3 raas» (1987 r.), ToabKO eme Mpoxoguia
HCNBITAHUA H JOJKHA ObLIA CTPENATh PAKETaMH.



Yesr0BeK HMOCHENINJ K BBIXOAY, IPUIIOMUHAS HA X0y NJIA
cBoero Oyxyiero oryera, 4To B puapmMax o6 3TOM CAMOM
Jxeiimce BoHae mokasaHO MHOTO 6OJIbIlle CIIEI[CHapsKe-
HHA, YEM €My JAOBeJIOCh YBHUIETh CBOMMH rjasaMu. Tak
4TO HE CJAYYailHO COTPYAHUKOB COBETCKMX CIIEICayKO cie-
IUAJBHO KOMaHAWPOBAJIM Ha IIPOCMOTPLI 3TUX (PUIBMOB,
a MIOTOM OHH ITHUCAJIH IOAPOOHBIEe JOHECeHusa 060 BCEM, UTO
yBUAEJIN Ha dKPaHe.

He Tak maBHO M3 pacCeKpeueHHOH INEepemucKH MEXIy
Aunom Pnemunrom u medom IIPY Annenom Hanaecom cra-

Kamepa co BcTpoeHHbIM MarauTogo-
HoM u3 buarma «H3 Pocenu ¢ mmo6o-
BbIO» (1963 1.).

Brirpyska Beprojiera — OJHOrO H3
TJIABHBIX 3KCIIOHATOB BHICTABKH.



Cospemennsiit . Boua B ucnoanenun /1. Kpeiira. B puasme «Ilapo-
Basa moaaus» (1965 r.) ma pyke [dxkeiimca BoHna kpacyiorca dachl,
C MOMOIIbI0 KOTOPBIX MOKHO H3MEPHTH YPOBEHb PAJHALHH.

J10 U3BeCTHO, uTo IlenTpanbHoe PasBeapiBaTesibHOE ¥YIIPaB-
JIEHH€ IBITAJIOCh IIOBTOPUTH HEKOTOPLIE N300peTeHus «O0H-
IuaHel».. Tak, B unbme «IllapoBaa moauua» (1965 r.)
Bonj ycrpousa mober ¢ mMOMOIILI0 PAKETHOrO paHNa. ITO
“300peTeHre MO3BOJISIJIO COBEPIIATh NMPBIKKKA U IyTelle-
CTBOBATh HAa HeOOJILIIINE pacCTOSIHUA. B Hallle BpeMsA Takoe
yerpoiicTBo ofuH Kackajep B CIITA ucmosis30Bai Jis TOro,
uyT00BI CIPLITHYTH C KPBIINH HebocKkpeba. Ilpuseminicsa o
BIIOJIHE 0JIaroIoJy4HO.

A BOT B mITab-KBapTHpe IPHUIIEIINI 9TOr0 PAHIIA YTO-TO
He npumetuy. «HaBepHoe, cTONb IeHHOE 000pyAOBaHUE
XpaHuTca B Apyrom mecte. Kak u aApyrue aBToMOOMJIN U3
crenrapaka cruernareita. Hanpumep, J10000bITHO G5LI0 OBI
B3TJIAHYTh Ha Lotus Esprit, xoTopelili cnocoben miaaBaTh
M CTPEJIATh PaKeTaMH», — MOAYMAaJ 3araJodYHbIi IIOCETH-
TeJib, 3aKPbIBasd 3a co00i ABeph Ha BBHIXOJE.

PS. Otuer o mocemenun mrab-KBapTupnl aredra 007,
HECKOJIBKO MecsAlleB HaXOoAuBIIIeiicA B moMelieHu MyIbTH-
meaua Apt Myses, noarorosua crnenkopp «IOT», ckpriBa-
IOIIUICA IO/ IICeBAOHNMOM

C. JIETOB
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Baagumup MAJIOB

IKCIIOHATSBI
HE TPOI'ATbH

Panmacmuyeckuil pacckas

Korjpga Ha 4yepHO# JOCKe He OCTAJIOCh M CAHTHMeETpPa He-
TPOHYTOH miomanu, upodeccop Ilerun ycrano BaMaxHy1
TPAIKOMH.

— Owmu6auce, kosnera! Caosa omubka! Tynuk...

A tpanka nmpomnuiack mo AOCKe CIpaBa HAJE€BO, OCTABJIASA
3a co0oi mmoJsIocy mepBoHAYaNbHOMH YuCcTOTHI. IloToM IleTun
CHSAJI OYKHU M 3TOH ’Ke TPANKOH B rTy0OKOH 3aAyMYHUBOCTH
IIPOTEP CTEKJIa.

— A 3HaeTe, KoJjlera, — THAKEJIO BBIMOJIBHJ IIpodeccop
Bauun, — xaxercsd... Her!

IIpodeccop ocTaHOBHUIICA.

— Her, He 3Ha10, — co B3J0XOM IIPDM3HAJI OH 4Yepes ce-
KYHAY.

— Be&I aTOrO He 3Haere, — THX0 ckasaia Ilerun. — f sro-
ro ToXKe He 3Ha10. MoKeT, — OH HeompeaeJIeHHO B3MaXHYJI
PYKO#, — AJIS1 CErOAHAIIHEN HayKH 3aJadKa BooOIe He 110
3ybam?

N ob6a magosro saMorgyaau.

HoBbiii GuanyecKuii 3aKOH OBbIJI OTKPBHIT UMU 3KCIIEPH-
MeHTaJbHO. OCTaBaJoCh JIAIIIL 000OCHOBATH €r0 MaTeMAaTH-
yecku. Ho B cioxkHBIX Ae0psax GYKB 1 pacueToB mpodecco-
pa Ilerus u BaHuH 3anyTajuch, CJIOBHO caMble 3eJIeHbIE
IIEPBOKYPCHUKH. PacueTsl ¢ 3aBUAHBIM IIOCTOSHCTBOM KaK-
OBl pa3 3aBOAMJIM YYEHBIX B TYIHK.

N camoe mocnenHee us 3abumyxkpennii npodeccop Ilernn
TOJIBKO 4UTO cTep ¢ AocKu. Hy:KHO OBLIO HAUMHATH CHAYAJIA...

IIpodeccop IleTuH BbITEp TPAMKOM BCIOTEBINHI JIO6, Ie-
penas TpAnKy npodeccopy BaHMHY ¥ IpUBLIYHO HATHYJICA
3a KYyCOYKOM MeJjia, He3aJ0JITO A0 9TOr0 B CepAliax OpoIIeH-
HBIM Ha noJi. Yepes cekyHAy npodeccop 6bLI CHOBA IIOTJIO-
IIeH pacyeTaMH.
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Korja Ha yepHO# AOCKe He OCTAjJIOCh M CAaHTHMETpa He-
TpoHyTOM maomanu, IIpodeccop IleTur oTuasHHO B3Max-
HYJ TPANKOMH.

— Omubauce, xomnera! Tynuk...

T'osoc mpo3By4as Ha MOJITOHA HUKeE, YeM B MPOIILILIA pas.

Mmnoro nos»xke, korga Ilepsoiil 3akon [letnHna u Banuna
OBLI yKe He TOJBKO 060CHOBAH MaTeMaTHYeCKH, HO U ycIes
BOWTH BO BCe IIIKOJIbHBIE€ ¥ BY30BCKHE VUEOHUKHU (PU3HKH,
npodeccopa IPOLOJIKAIN BCIIOMUHATD BCE, YTO CAYUYMIOCH
C HUMM B 3TOT A€Hb JaJibllle, KAK KaKOH-TO YAUBUTEIbHBIH
¥ HEBEPOATHBIN COH.

— CroiiTe! — mocCJBINIAJCA OTKYZA-TO 3BOHKHI MaJIbuH-
meckui rosoc. — Opay MunyTy! Ila He cTHpaiiTe xe!

Tpanka onycrunack. OmresroMmaeHHbI npodeccop Iletun
(koMHaTa ObLjIa HATJIYXO 3aKPbITA U3HYTPH) Pa3BepHYJICA
Ha CTO BOCEMBbJECAT I'PaZyCcoB.

— 51 He coBceM MOHMMAIO BOT 3TO, — M MaJICHbKHUII He3Ha-
KOMBIil MAJIbYMK B roJiy0eHbKOM KypTouKe, KoToporo Iletun
u BanuH yBuaesu nepen co6oi, TKHYJ IaJbIleM B OGHY M3
dopmys Ha gocke. — Ilo-MoeMy, HOAKOPEHHOE BHIpaXKeHUE
IOJI?KHO OBITH 3J€Ch BO3BEJEHO B KBAJApPAaT...

IleTuH ycTano KayHyJICSa Ha KabJIyKax.

— Ero He Haji0 BO3BOAUTHL B KBaJpaT, — XMYpPO GpPOCH.I
npodeccop, pasriaAAbIBasd He3HAKOMIIa BO BCe rjasa. —
N xorexn ObI 1 3HATE...

— Kak xe He Hazi0! — MaJBLYMK IIONIPABHJ HA MEPEeHOCH-
Ile CBOM HECKOJILKO HEeIIPUBBLIYHOI ()OPMEI OYKH M HEJJOYMEH-
HO B3ruisAHyJ Ha IlernHa. — Begpb sfACHO, YTO €CJIM B IIpPeAbI-
nyimeir popmyire...

ITocnemoBano mogpo6HOoe o6bsacHeHne. [loToM MaIbLYNK B
roJy0eHbKOM KypTOYKe IIOCMOTpeJI Ha nmpodeccopoB, U B €ro
B3IJIAle SCHO IIPOYMTAJICA Bonpoc: noHMIu? JlocTaTouHO Jn
MOMYJIAPHO OH OOBACHUI?

IIpodeccop IleTun yrpioMo MoJr4yaJi.

Bo Barinsage npodeccopa BanuHa BAPYT moaBMIach KaKas-
TO MBICJIb.

— Aral — ckasan oH. — YTO-TO TaKoe BLIDHMCOBBIBAETCS.
Ho npopgoskatiTe, mpomiy Bac, IIpoaoJKaiTe!

— Bropas ¢opmysa cpasy ke mocJie HauyaJbHOM, — He-
3HakoMmer 3aaymainca. — Jla, komeuno! CBsA3b MeXAY 3TH-
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MH AByMs GQOPMYJIaMH, MATKO rOBOPsS, OYeHb HaTAHYTA.
Bens, ecain BAyMaThCA, U3 HaUyaJIbHOM (OPMYJIBI BBITEKAET
COBCEM Jpyroe.

IIpodeccop Iletns npukycuu ryoy.

— Mousomoii yesioBeK! — HadaJl OH HU3KO M CAEP’KaHHO.

Manpunk ero nmepebui:

— Hy-ka, nmaiiTe mHe meu!

IIpodeccop Banun nmoBuHOBasICA GecipeKocaoBHO. OH BBI-
TalIMJ KyCcoueK MeJjia U3 PYKH OTOpoIeBIIero npodeccopa
ITeTHA ¥ IPOTAHYJ €ro MAJIbYUKY.

— Bor aT0 Hazmo yopaTh, — CKasaJ MajJbYUK, U TPAIKA
MOpXHYJIa Mo JocKe. — W BOT 3TO TOKe. A Temepkb...

IIpodeccopa orcrynmau Hasan. O6a HMKAK He MOIJIH
OIIOMHHTHCS, IIOTOMY YTO AeiCTBHE, IPOTEKaIllee Ha UX
rjasax, GbBLJIO HACTOJBKO CTPEMHUTEJbHBIM, YTO AaKe He
JaBaJio BpeMeHH 3aJyMaTbCA HaJ ero CyThIO.

Mex 6nICcTpO M Becesio cTydat o gocke. Ha mecre HeBep-
HBIX (JOPMYJI ¥ YepTeKeil BO3BOAUJINCH HOBbIE TIOCTPOEHHUA.

— Kaxk Bac 30ByT, — cupocuJ Bapyr npodeccop Banun
COBCEM He K MeCTy U HeOXKHAAHHO Jake AJiA cebsa caMoro
pobaBHi: — KoJjiera?

— Jumal — mManbpuuK He obepHyJCA. — A 4TO?

IIpodeccop Banun cmyTuics.

— Ia HeT, — mpoGopMoTaJ OH, OTCTYIIas OT JOCKH ellle Ha
mar. — Ho... mogo0HBIe MaTeMaTHYeCKHe OIlepaliH... BOT
BBl... OHM JOCTYIIHBI ceiuac JIMIIb OYeHb OOJIbIIINM YYEeHbIM...

Hesnakomern [luma mocTaBHMJ Ha JOCKe GOJBLIYIO JKHP-
HYIO TOUKY.

— IlocmoTpure! — ckasan oH, mpoberasa cBou GoOpMyJIbI
OBICTPBHIM B3rAL0M. — Temephb, KaxkeTcs, Bce B MOPAAKeE.
Hy na, TouHo, BCe B IIOJIHOM mopsaake!

IIpodeccop ITetun u npodeccop Banun monuaiu.

C IoCKM Ha HHX CMOTPEJIO OLIEJOMJIAIONe YeTKOoe MaTe-
MaTH4YecKoe IMOCTpoeHHe — 0e30roBOPOYHOEe AOKa3aTelb-
CTBO OTKPBITOr0O UMM 3aKOHa. Bce ObLIIO BEpHO, M MeCTa AJIs
COMHEHHI He 0CTaBaJIOCh.

— Hy, mHe, nmoxxayyii, mopa, — CKasaJ HesHakoMel Jlu-
Ma, BBITUpas najablbl TpaAnkoi. — Ilodgy.

— Kak ke Tak, KoJulera, — sacyetuicA mnpodeccop BanuH,
BBIXOJS U3 COCTOSHUA MOHYMeHTHOCTH. — IlomoxkauTre, Ham
€CThb 0 YeM ¢ BaMu mmoroBoputs. Koneuno! Bexas BHI...
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IIpodeccop IleTrH npomosryai.

— Jla HeT, — MaJIBYMK 3acMesyics. — §I U Tak y’ke B Ba-
meit Ja6opaTopuu HOPALKOM 3ajiepsKajica. A Balll HAyYHBIH
MHCTUTYT GOJIBIIIOM, CTOJIBKO ellle HaJl0 MocMoTpeTh. K Tomy
JKe CKOPO MATb.

IIpodeccop BanuH B3rJIAHYJ Ha 3anepTyIO ABepb. Baraan
npodeccopa 3aTyMaHHUJICA.

— KcraTtu, — cupocus oH, 3aUeM-TO IOMOPIIUBIINCH, —
KakK BBl IomaJyix B 3Ty KoMHaTy? OHa Ke Obliia 3aKphbITa
W3HYTPH, YTOOBI He MyCKATh HUKOTO U3 MOCTOPOHHUX.

— Kak? — manbpumk 006epHyJCcA K mpodeccopy ¢ TaKUM
BHUZIOM, CJIOBHO TOT CKa3aJl 3aBeOMYI0 HeCypasHOCTb. —
Kak o0bIYHO, KOHEUHO, — IIPOIIIeJI CKBO3b CTEHY!

OH fgake MoKasaJ maJjblieM: BOT OHO, TO MECTO, I'le OH
MpoIIeJl CKBO3b CTEHY.

Manpuuk yJabIoHyICA.

— Beapb cTeHBI CYIIIECTBYIOT TOJIBKO JJIS Bac, JIIOAEH MMpo-
mI0ro. A MBI MOJXKeM NMIPOXOAUTH MPAMO CKBO3b HUX. U na-
JKe CKBO3b Bac, ecjii Haxo. [[pyroe usamepeHue...

OH 3aMOJIK ¥ BHHUMATEJLHO IIOCMOTpEJ Ha VIEHbBIX.

— PagsBe BHI eille HUUEro He 3HaeTe? — CIPOCHUJI IIOTOM
Huma octopo:xkHo. — He 3HaeTe TOro, 4To eiie BUYepa B Ba-
meM (pU3NIECKOM HHCTHUTYTE OTKpbLICA My3eii? Ho Bean
KOT/ia 9KCIEePHMEHT HaUHMHAJICHA, HAIll IpeACTaBUTEb IIPO-
CHJI BaIlly JUPEKIHIO MPeAyNpeIUTh 00 9TOM BCeX COTPYA-
HuKOoB. Heyxenu He 3HaeTe?

OTrpuiaTenbHble KecThl 00a mpodeccopa caesajau aBTO-
MaTtudecKu. CrIoCOGHOCTL MBICJUTDL ¥ OI[EHUBATh COOBITHS
KPUTHYECKH Gbliia mOTepsSHA HMU OKOHYATEJIbHO.

— $lcuo! — JTuma Bce moHAJ. — BEI MPOCTO O4E€HHb ZOJITO
He BBIXOMJIH U3 cBoei JlabopaTropuu. 1 HUKTO M3 HAIIHUX,
OUeBMAHO, elle cioga He 3axonwi. Toraa ysHaiiTe Bce IO IO-
PAAKY: Temepb Bbl paboTaeTe yKe He TOJBKO B OZHOM CBOEM
BpPeMeHHM — KajXAbIi JAeHb C JEBATHU A0 NATH MBI IEPEHOCHM
Balll HHCTUTYT K cebe B ABaAIATH TpeTHi BeK. W Toraa Mbl
MPUXOAYM M CMOTPHMM, KaK paboTayi yuyeHble JBECTH JIeT Ha-
3af. Myseii... Bor u s npuiiien u cpasy HaTKHYJICA Ha Bac.

Ha MraoBeHue MaJIbYMK OCTAHOBHJICA U CJIOBHO OBI CMY-
THJICS.

— Boo0bmie-To g He HOJXKeH OBLI ¢ BAMH roBOpuTh. U 1o-
MOTaTh TOKe. 3HaeTe, eCTh MIPaBIJIO: 9KCIIOHATHI He TPOraTh!
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Ho y>k CIMIIIKOM BbI MyUYMJINCH HaJ JOKa3aTeJbCTBOM. S He
yaepsKaJcsi, y Hac Beb TaKoe AeJIaloT ellle B IITeCTOM KJac-
ce. Ho Huuero cTpanrsoro, B KOHIe KOHI[OB, HABEPHAKA BbI
CIIPABHJINCH OBI C 3TUM M caMu. UTO-TO MOJ00HOE 51 yiKe BU-
Jesl B yueOHUKE...

— Tak kak ke aTo? — mnpoJiereran npodeccop Bauuu. —
3HAYMUT, LEeJbIil HHCTUTYT B ABaAIaTh TpeTuil BeKk?! U BBI
xoxute u cmorpuTte? W... Hallla IUPEKIUs COrJIACHIach?

— Corsnacuinacs!

duMa mocMoTpeJ Ha Yachl ¥ 3aTOPOIMJICS eIlle 3aMeTHee.
Ho Bce-Taku elle cKa3aJj Ha IPOI[aHUE:

— Koneuno, roBopAT, cHa4Yajia 3TO BHI3ZBAJIO... TPYAHO
CKasaTb, 4TO 3TO BbI3BaJI0o. Ho Beb B 3TOM HET HUYETO yAH-
BuTeJbHOrO. IIpHHINT ToAK00HOrO IepeHoca ObLI paspaboraH
emie B 2134 rogy. A Ha MpaKTHKe — BOT TOJIBKO ceifuac. Tak
YTO Telephb ¢ JeBATH [0 IATH BHI ejlaeTe CBOIO HAYKY Y Hac
Ha rjasax. Kpome moHenebHUKA.

IIlarays K cTeHe, MAJIbYUK U3 ABAAIIaTh TPETHEro BeKa
0o0epHYJICS Ha JOCKY eIlle pas3, B3TJIAHYJ Ha (POpMyJIbl BHU-
MaTejbHee. JIMI0 ero OCBETUIOCH MOHUMAIOIIEH YIBIOKOI.

— Taxk Bot oHO uTO, — mpoTaAHyJ Juma. — To-To MHe Bce
Ka3aJIoCh, 4TO (OpMyJILI VoK 6G0OJBHO 3HAaKOMBI. VI TOJMBKO
ceifuac g BCIIOMHWJI... 3HAYUT, Bbl X €CTh 3HAMEHUTHIE (HU3U-
Ku Ilernn u Baunu? OkaswsiBaeTcs, a IOMOT BaM 000CHOBATH
Bam Ilepsriii 3akon! Bor Beas He nyman HuKorgal

Temeps OH CTOSAJ yiKe COBCEM PAAOM co cTeHoii. Ho B moc-
JegHU MOMeHT npodeccop BaHuH Bce-Taku cooGpasmi:

— Ilocaymiaiite, 9-9... [luMal — KpUKHYJ OH BCJeN. —
Pa3s y»x BBl M3 JBaAIaTh TpeThero Beka.. CKaKuUTe XOTdA
ObI, IOYEMY HaIll 3aKOH OyAeT Has3BaH IlepBrIM? 3HAUUT JIN
3TO...

— ¥Y3naere camu! — 6pocun [[uma B otBeT. — Sl Ke cKa-
3aJ] — C BaMHU HeJIb3A roBoputh. Jlo cBuganus!

CKBO3b CTEHY OH IIPOIITeJI JIETKO M IIPOCTO — KaK M IoJjia-
raeTcsi 4eJOBEKY, "KUBYIIIEMY B APYTrOM U3MEDEHUH.
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B 3tom Bbinycke MBb mbl NOroBopMm O TOM,
KOMY Heo6XoAMMO CHapskeHue Yenoseka-
NnayKa, Kak nydwe AMarHoCTMpoBaTh
«6onesHH» MOTOPOB, YeM NOMOMET
BOAMTENsAM ceTeBoe o6naKo M KaKoBbI
npeMMmyLLecTBa neTaioulero asMaHocua.

NOYETHBIM AMUMINOM
MOYTU HEJIOBEK-TTAYK

«HemaBHO Haba0maNma Mo TeJEeBUAEHUIO, KAK paboTaoT
MOHTaKHUKH-BEPX0JIa3bl, H MIOPa3nUjach, YTO BCA TeXHUKA
0€e30ITaCHOCTH Y HUX CBOAHUTCA, IIO CYILECTBY, JIUIIb K CTpa-
XOBOYHBIM ITosicaM. I TyT MHe IpHILIa B IOJIOBY HIed.

JleToM A KakK-TO 3aIIpUMeTHJIa Ha Aade NTayKa, IPUMOCTHB-
IIErocs MOJ IIOTOJIKOM BepaHABbI. 1 ero uryranyJjia BeHHKOM.
Tak BBI fyMaeTe, OH ynaj Ha noy? Huuero mogo6Horo! B mo-
JIeTe OH YXUTPHJICA BBIIYCTHUTH KJIEHKYI0 HUTh, 3alleIUJICS
elo 3a pamy (hOPTOYKH, Uepe3 KOTOPYIO TYT »Ke 0JIaromosyd-
HO yApaJ Ha yjauny. Y Torga A nmogymasia, 9YTo HEILJIOXO ObI-
JIO OBI OCHACTHUTD ITOJOOHBIM IIPUCIIOCOOIEHIEM MOHTAMKHU-
KOB-BBICOTHMKOB. EcJiM BAPYr KTO-TO HaYHeT maxaTb, OH
Ha)XMeT Ha KHONKY a’po30JILHOro OalIoHuuKa. W3 Hero
BBIJIETUT CTPYS KJIEMKOH JKUAKOCTH, KOTOPas TYT JKe IIOJIH-
MepH3yeTCsd B BO3AYyXe, IPUKJIEUTCS XOTs OBl K CTeHEe CTpO-
AIIerocA 34aHUSA M, CJIOBHO CTPAXOBOYHEIH (has, yAEPIKHUT
MOHTaKHHMKAa OT MajJeHns Ha 3eMJIIO.

ITomuauTE, TAaKHUM O0GOpPYZOBaHNEM 00JIazal YesoBEK-IayK
U3 u3BecTHOro ¢puiabma. I BOT TOJBKO HE 3HAIO, €CTh JIH
cpeau pa3paboTOK COBPEMEHHBIX XMMUKOB IIONOOHBIE KU -
Koctu. Ecau HeT, Torga Hajgo CPOYHO AATh UM 3aJaHUE Ha
TaKylo paspaboTKy».

Tak numer Ham Hpura CroasipoBa u3 MockBel. Hamu
3KCIEPTHI PaCCyAMIN, uTo puiabM «HesoBek-nmayk» (aHTa-
CTUYECKHI U MOJOOHBIX HUTEH B PACIIOPAKEHUY COBPEMEH-
HBIX T€XHOJIOTOB MOKa HeT. OZHAKO OHU BBLIICHHJIH, UTO HE
oxHa MpuHa obecriokoeHa momgo6HOI mpobIeMoii.

B :xypruaie Journal of the Royal Society Interface um yna-
JIOCh OOHAPYKUTH IMyOJMKaAIMIO 0 pa3paboTKe MCCIea0BaTe-
Jaeit n3 Crandopackoro yauusepcurera. OHM yCOBEPIIEHCTBO-
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BaJI YCTPOMCTBO JIAIIOK MeKKOHa.
ITH KOHEYHOCTH CHAGXKeHbI MUK-
POCKOIMMYECKUMH BOJIOCKAMH (Se-
tae) ¢ fmaMeTpoM B HECKOJBKO
MHKPOMETPOB, KOTOPhEIE, B CBOIO
ouepelb, COCTaBJIEHbI U3 elrle 00-
Jee MelKux HuUTell (spatulae).
ITocnennue Ha CBOMX OKOHYAHM-
sIX UMEIOT HeOOoJIbIINE TUIOCKHE
Y4YaCTKHU, MCIIOJb3YIOMINE CHJIBI
Ban-gep-Baanbca s cuensieHus
C TIOBEPXHOCTHIO.
MEI yKe KaK-TO pacCcKa3bIBa-
JH O CIIOCOOHOCTSAX TeKKOHOB,
KOTOpbIe, Ojarogaps 3THM CH-
JaM, GeraloT o CTeHaM u Jake
o motoakry. Ho y Amepuir Tos-
KO HeboJIbIIas J0JIA BOJIOCKOB
KOHTaKTHPYeT C IIOBEPXHOCTA-
MH, U Harpy3Ka Ha HUX paclpe-
JeJIeHa HEPOBHO. YueHbIe ucnpa-
BHUJIM 3TH HEJOYEeTHl.
OHHM M3TrOTOBUJIY MUKDOKJIU-
HBEIIIKY (aHAJIOTH BOJIOCKOB) U3
TMOJIUAVMETHJICHJIOKCaHa (MaTepraj Ha OCHOBE KPEMHMS)
U co6pasiu COTHU THICAY 3THUX 3JIEMEHTOB Ha ILjIaTaxX pasMe-
POM C IIOUYTOBYIO MapKy Kaxkaada. [lorom 24 miaTel pacro-
JIOXKMJIX Ha BOCBMUYTOJILHOH IiacTuHe. CrienuajabHas CH-
CcTeMa HATAKHBIX 3JIEMEHTOB M PECCOP pacIpefesiseT Ha-
IPY3KYy IO BCeil TOBEPXHOCTHU, He AaBas OJHOM CJydailHO
OTKJIEHMBIIIEliCA IJIaTe NePErpy3UTh OCTAJIbHEIE.
3aTeM HMHKeHep IauoT XOKC MPUBA3aJ 3TU IJIACTHUHBI
K CBOMM PYKaM W HOraM M B300paJicsi BBEDPX IO CTEKJIAHHOMN
creHe jaboparopuu. «TakuM 06pa3oM MOYKHO KapabKaTbcA
¥ Iajbllle, Ha BCIO BBICOTY HeOocKpebGa», — 3asBUJ OH.
Kak Bugure, Havasio pa3dpaboTKe HOBOTO CHAPAKEHUSA
LIS BepPX0J1a30B yiKe I0JI0KeHO. OIHAKO HccjIe oBaTeIaM
B JaHHOM HaIlpaBJIeHUHU ellje paboraTh 1 paborarb. MbI OJ1a-
rogapuM M puny 3a T0, 4TO OHA oOpaTHjia BHUMAHUE HA 3Ty
Ba)KHYIO mpo0JieMy, 1 HarpakaaeMm ee IloyeTHBIM AUILIO-
mowm IIB.
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Pa3bepemcsa, He TOpONACS..

ONATHOCTUKA MO 3BYKY

«W3BecTHO, UTO 3ab60JIeBIIIET0 YeIOBeKa JOKTOP IIperkie
BCET0 IIPOCJYIUINBAET, BBIABIAA TAKMM 00pa3oM MPHU3HAKHU
6osesnu. K momo6HOMY MeTOoAy AHMAarHOCTUKH YaCTEHLKO
mpuberaroT ¥ aBToMexXaHuKH. ONBITHBINA CHELAAJIHMCT 110 3BY-
Ky ABHUraTesid MOYKET IIOUYTH Cpady CKasaTb, KAKMe B HEM
Henojaaku. OQHAKO B 3aTPYAHUTEJNBHBIX CIyYaaX TOT JKe
Bpadu IIOCHLIAET MaIlMeHTa HA PEHTreH, MOTOMY KaK HU3BEeCT-
HO, JIy4llle OJUH pas3 YBUAETh, YeM CTO pa3 YCJBIIIATh.

Bot u a nmpeanararo caesaTs HedTO Mogo0HOe. MexaHUKH,
Kak f 3Hal0, AJIA IIPOCMOTPA BHYTPEHHUX IOJIOCTEH Mexa-
HU3MOB UCIIOJIB3YIOT CIIeIlHaIbHbIe ONTHYECKHe 30HabI. Of-
HaKO C UX MOMOIIBI0 MOKHO 3arJaHYTh JHIIb TyXa, rae
€CTh OTBEpPCTH S, HAaIPUMED, IJId CMasKh. A BOT BHYTPb pa-
foTaroniero ABUraTeNsi TaKUM 00pa3oM He 3arjisHenlb. BoT
{1 U [IpeJylarai y)Ke IPH U3TOTOBJIEHUH ABHUTATENs IIpefyc-
MAaTPUBATh NPOKJAAKY B HEM OINTHYECKHUX BOJIOKOH, HC-
MOJIb3Ysl KOTODble MEeXaHHMKHM MOIJIM OBl 3arjasafblBaTh
BHYTPbD ABUTATEJISI, TOUHEE BECTH €ro JUATHOCTHUKY».

TakoBa cyTh npemio:xenus Kupunna Kopobeiinnkosa us
r. Maragana. CorJylacutech, Mo CyTH, OHO ITpaBuJibHoe. Of-
HAKO0, KaK BBISICHUJIM HAIIlU 3KCIIEPTHI, y3Ke HECKOJIbKO yC-
TapesBIliee.

Haruuk, cnoco6HbIN 6€3 MPOBOAOB IepegaBaTh HHMoOpMa-
IIAI0 O TeMIIepaType ABUTATeJsd, CO3JaIu yueHble u3 CaHKT-
IleTepOyprckoro rocygapcTBEHHOTO MMOJHUTEXHUYECKOI'O
yHUBepcuTeTa. «B mepcrnekTnBe TaKkas TeXHOJOTHUS IO3BO-
JUT U30aBUTHL AaBTOMOOMJIM M CAMOJIEThI OT IPOBOJOB, UHC-
JIO KOTOPBHIX TaM AOCTHUTaeT AECATKOB ThHICAY», — IOJIaraeT
corpyaHuk yHuBepcutera Cepreit Makapos.

Hatunk pasmepamu 4x20x20 MM ycTaHaBJIMBaeTCA Ha
JBUTATEJIe U 3a CUET ero Telljla FTeHepUPyeT HaHOCeKYHAHbIE
MMIIYJIbChI, KOTOPBIE IIepeJaloTcA B KAOUHY BOAUTEA HUJINA
NUJIOTa TEJIEKOMMYHUMKAIIMOHHLIM criocoboM. Paguyc mepe-
Jlayy TaKo¥ MH(popMaIuy HEBEJIUK — HECKOJIbKO METPOB, HO
IJIs1 aBTOMOOMJIEH M caMOJIeTOB GOJIBLIIIEro U He TpedyeTrcs.

ITo-cBOoeMy peminiu MOAOOHYIO IIPODJIEeMY I0KHOKOPEH-
ckue nHXXeHepbl. OHU CO3ZAaJIM KOMITAKTHYIO «3BYKOBYIO
KaMepy», Ojarozapsi KOTOpPOH MOYKHO HE€ TOJIBKO YCJbI-
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IaTh, HO U PAaCCMOTPETH HC-
TOUHHK JIIOOBIX IOJO3PUTEJIb-
HBIX IIIYMOB B [ABUTraTelAX,
NMpubOPHBIX MAHENAX, IBEPAX
U JIPYTHUX AEeTalsdX aBTOMOOHU-
Jeii, pacckasbplBaeT H3JaHHE

IEEE Spectrum.
Takas Kamepa MMOJ0OHO MEIUITMHCKOMY YJIBTPa3ByKOBOMY

CKaHepy M03BOJIAeT TOYHO UAHTU(MUIMPOBATH UCTOYHUK II0-

IO3PUTEJBbHOTO 3ByKa, BHIABUTH €TI0 IIPUYHUHY.

Pauuonaausanua

«OceHbI0, KaK TOJIBKO HAUMHAIOTCS IIePBbI€ 3aMOPO3KH,
pe3ko yBemuuuBaeTca KomudectBo JTII ma mocce. ITonas
Ha MOKPBIl yUaCTOK JOPOTH, KOTOPbI 3a HOUb MOKPLIBAET-
csl JIeAsTHOH KOPKOIi, aBTOMOOMIN HAUHNHAIOT CKOJb3UTh, HE
CAYLIAIOTCSA TOPMO3OB U CTAJKHBAIOTCH APYT C APYrOM.

Yr006BI IpeAyHIpPEeIUThL aBTOMOOHJJINCTOB O TAKOH OIIaCHO-
CTH, S Ipeajaram MOCTABUTH Ha 000UYMHAX CIeUAJIbHbIE
nHGOPMAIIMOHHBIE IIUThI, HA KOTOPBLIX B CJIy4Yae HEOOXOAU-
MOCTH OyZeT BbICBEYMBATHhCA HAANUCh «OCTOPOYKHO, I'0JIO-
Jenl» 1 YKa3bIBaThCA PACCTOSHHE IO OIMACHOI'0 YUYaCTKa».
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TakoBa CyTb IpPEAJIOKEHUA
Baagumupa Bocko6oitHUKOBa
u3 r. Ilepmu. Mb1 MOKeM J0-
6aBUTH, UYTO IepBble IMOHO00-

Hble IIUTHLI Ha AOporax Hamiei
CTpaHbI yiKe MOABUJINCE.
H sTo Tonbko Hauaso. Kak
HaM Ka’XeTcs, aBTOMOOMIHC-
TaM U [JOPOKHHUKAM HMeeT
CMBICJI BOCIIOJIb30BAaThCA TaK-
ske paspaboTKoii kommanuu Volvo Cars.

IIpusnnun paGoThl CHUCTEMBI CBOJUTCS K CJENVIOLIEMY.
JBHKylnecss aBTOMOOHJIN IOCTOAHHO OIEHUBAIOT KA4eCTBO
JIOPOXXHOr0 MOJIOTHA U YCJIOBUS €3[bl IIPU IIOMOIIY CEHCOPOB
u 6opToBOro KoMmmnbioTepa. Korga mammmnHa oO6Hapy KHBaerT,
CKa)keM, CKOJIb3KHI yYacTOK, HHpopManusa 00 9TOM TOTYaC
mnepemaeTcA uepes COTOBYIO CEeTh B LIEHTPAJIU30BaHHYIO 6a3y
maHHbIX. Jlajsee mpeaynpeskJeHUA HAIIPaBJIAIOTCSA BO BCE aB-
TOMOOHJIM, MPUOJIMKAIOIUECS K OMaCHOMY Y4acTKY, U OTO-
OpakaloTcsi, HalpuMep, Ha MpubopHOoit naHesu. B pesynbra-
Te BOAUTEJbL CMOXKEeT 3a0/1aroBpeMeHHO MPeAIIPUHATh Heo0-
XOAUMBIe Mephl, KOTOpLIEe IIOMOT'YyT N30e)KaTh aBapuu.

Kpowme Toro, nadopmanusa o IOTEeHIIMAIBHO ONACHBIX y4a-
CTKaX Tpacec TaKxke IlepefaeTcs B JOPOXKHYIO cayk0y, 3ac-
TaBJIAA JOPOXKHUKOB OIIEPATHBHO IPUHIMATh HEOOXOJUMbIe
Mephbl — HAIpuMeDP, IOJUTb JaHHBIA y4aCTOK JOPOTHU CIIeIy-
aJIbHBIM COCTABOM, PACTAIJIMBAIOIINM ILIEHKY JIbJA.

Ectb upesn!

JNETAFOLLIMMN ABUAHOCEL]

«§ guuran, uro usobperareasr B. A. BaxmuctpoB B 30-e
rogel XX Beka IpuAyMaJ caMmoJeT-3BeHo. aes OvLia Takas.
Ha taskensiii 6om6apaupoBmuk TB-3 cTeikoBasmuchk 3 min
naske 5 ucrpedburesneii Tuna M-16. BombapAUpPOBIUK B3Jje-
Taja ¥ B COCTaBe BO3AYIIIHOM apMajbl OTIPABJIAJICA B JaJIb-
Hui peiin. IIpu moanere K meau UCTPeOUTEIN OTCTBIKOBBIBA-
JIUCH OT CaMOJIeTa-HOCUTEA U IPUCTYyHAIN K 60eBOMy OXpa-
HEHUIO Bceil apMajbl OT aBHAIlMK IPOTHBHUKA, a 3aTEeM BCe
BMeCTe BO3BpAIIAIUCh JoMOM. K Takoil XMTPOCTH HPHUIILIOCH
npuberLyThb, IOCKOJbKY B TO BpEMSA €Ille He yMeJH ocyle-

56



CTBJIATDH AO3AIIPaBKy B BO3AYyXe, & CAMUM HCTPeOUTEISAM He
XBaTAaJO0 rOPIOYEro, YTodbl COBEPIIUTD JAJILHUM peils] BMecTe
¢ 6oMbapAUPOBIMUKAMU OOBIYHBIM IIOPALKOM.

Wnesa B. A. BaxmucTpoBa mocJjie HeCKOJbKUX UCIBITAHUH
ObLjIa OTCTaBJIeHA, MIOCKOJBKY 00MOapAUPOBIIUK C IIPUCTHI-
KOBaHHLIMH HCTPEOUTEISAMHE MPEeACTaBJIsAI cob0i BecbMa Jia-
KOMYIO IieJib JJIA IPOTUBHKMKA. Beab B ciydyae ygauyu OZHUM
MaxoM YHHUYTOXKAJIHUCh cpasy 4, a To u 6 camoJieToB.

Ho 10, uTO B 6BLIBIE BpeMeHAa ObLJIO HEJOCTATKOM, B HAIIIK
IHU MOXKeT OBITh IIPEBpAaIlleHo B JOCTOMHCTBO. Bexb ceituac
Bce OoJiblliee BHUMaHMe yaeiadercsa BJIA — 6ecniuIoOTHBIM
JIeTaTeJbHBIM alilapaTaM, GOJBIIHHCTBO KOTODBIX HMeEET
CpaBHHUTEJILHO HeboJblne pasmephl. OHU, KaK U ucrpebure-
JIY TIPOIILIBIX JIET, UMEIOT OTPaHUYEHHBIH paguycC AeHCTBUA.
A BOT ecJii HECKOJILKO JECATKOB MX 3arPy3UTh B CaAMOJIET-
aBHaMaTKy, a IIOTOM BBINTYCTHUTH IIPH MOAJIETE K IIEJIH, TO
OHH CMOTYT CAMOCTOSATEJIFHO HAHECTH Yaphl 10 YKa3aHHLIM
o6bexTaM. CaM 2Ke CaMoJIET-HOCUTEIb MOYKET OCTABATHCS 34
mpenenamu geiictBusa cpefcts IIBO nmoreHImaasHOTo Ipo-
TuBHMKa. Kak Bam mMost ngea?»

IIpaxkTryecku ogHOBpeMeHHO ¢ mrucsMoM KoncranTtuna Ile-
peBepaeBa u3 r. CTaBpOIOJIS IPUIILIA BECTH O Pa3pabOTKe ame-
PHUKAHCKHUX CIIeIHaJucToB. Ilo JaHHBIM YIIpaBJIeHUSA HepC-
MEeKTUBHOIO IJIAHUPOBAHUSA HAayYHO-UCCJIEJOBATEIbCKUX pa-
6ot muaoGoponsl CIIIA (DARPA), camoJieT-HOCUTENIb BCKODE
CMOJKeT JOCTaBJIATH OECIIMJIOTHUKHY B JIIOOYIO TOUKY Mupa. Ilo
cJioBaM pyKoBoauTeJid mpoekTa [[pHa IlaTa, B KauecTBe HOCH-
Tens OyAeT MCIOAb30BaH OombGapaupoBmnk Boeing B-52
Stratofortress, B-1B Lancer niu BOeHHO-TPaHCIIOPTHEIH ca-
moJtet Lockheed C-130 Hercules. ArearctBo DARPA paccuu-
THIBAET IIOJYYUTh I'OTOBYIO K HMCIBITAHUAM CHCTEMY uYepes

4 roma. IIlpuuem B BOEHHOM
YIIpaBJIEeHWH TaKKe HAMEDPEHBI
CO3HAaTh <«IOJJOAKHU-MATKMI»,
rge OyayT 6a3sMpoBaThCS KakK
BO3JYIIIHBIE, TAK ¥ MOABOJHLIE
0oeBbIe APOHHI.

Byger nu ot aToro npakTu-
YeCKUH TOJIK, IIOKA He U3Bec-
THO. Bens 3TO yike He mepBas
MOTIBITKA TAKOTro poja.
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KOCMETMKA

Ocenvro u 3umoli 0CO6EeHHO 8AINHCHO
yxaxcueamsv 3a 06yévro. Mokpbile HO2U O4eHb
Yacmo cmano6éamca npuvLuHou npocmyaost.
Kax cOenamb maxk, umobst u HO2U 0CMA8ANUCDH
cyxumu, u o6y6v Ha eawLux Hozax ébiznadena
npuauwro?

IIpOMBINIIEHHOCTD BBIITYCKAeT 0O0JIbIIoe KOJHUUYECTBO Kpe-
MOB JJIA YHMCTKH KOXKaHOI 00yBY, COXPAaHEHUA ee MATKOCTH
M 3JIaCTUYHOCTH, BOCCTAHOBJICHUS I[BETA, a B PAlie CIAyUYaeB
npufaHus el BogocrToiikocTH («Buamsa», «Tammar,
«JIrokc», «HeBckuit», «IIurment», «IlleBpo-2», « UepeBuu-
KH», «IMOJ», «IMOJNUH» U T. A.). [locTymaer B mpozaxxy
M KUAKOe cpeacTBo — amnnpetrypa «Coumn». TKaHeBoO# caji-
tdeTkoii «BarmmMayok» MOYXHO MHOTOKPATHO YHCTUTDH O0YBb,
npugaBaTh el OJIeCK M BOJOOTTAJKHMBAIOII[ME CBOMCTBA.
MHorue UCIOJb3YIOT U I'yOKY, IPOIUTAHHYIO CUJINKOHOM.

Ho upaBuabHO JH BHI AeiicTByeTe BCAKHit pa3? Bexan 3a
KaXJLIM BHJIOM 00yBH Tpebyercss ocobwiit yxon. Utak, BeI
BEePHYJIUCH C VJIHUIBI JOMOM, CHAJKN Ty(DJIu, GOTHHKH KU
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camoru. He O6pocaiiTe uX B IPUXO0Kel NOKPBLITHIMY NBLIbIO
¥ rpaspio. O0yBb, B KOTOPO# BHI MONAJIH MOJ AOKAb, B CJS-
KOTb, OOMOMTEe XOJOAHOH BOAOM, BHITPUTE CyXOil TPANKOI,
CMa’KbT€ KAaCTOPOBBIM MacJIOM HJIH TJIHIePUHOM, HabeiiTe
CMATOI radeTHOM GymMaroii u nmocraBbTe TaK, YTOOBI BO3AYX
MMeJI CBOOOAHBIN JOCTYIl K IMOZOIIIBE.

Eciau ecTh TaKass BOSMOYKHOCTh, BMECTO OyMaru MCHOJb-
3yiTe ceHO U 3epHA OBca. 3epHO, pa3byxad, HaTATUBaeT
KO)XXy 00yBH, IpHUAAaBad el MepBoHAYAJIbHYIO hopMy. ¥ 106-
HO II0JIb30BAaTHCA M CIEIHAJILHBIM 3JIEKTPOCYIIUTEIEM AJIS
o00yBu. TosbKO He CyLINTe CBOM OOTHHKH BO3JI€ IIEUKH HJIH
f6aTapeu IeHTPAJLHOTO OTOIIeHUA. OHH MOTYT CheSKUTHCSA
TakK, YTO MOTOM MX He HaJeTh.

Tydau, 60THHKH, caroru He 6yayT IPOIIycKaThb BOZLY, €cC-
JIM CMa3aTh KOKY IOONIBLI MK BOJIHU3M IIBOB JILHAHLIM
WY YXKe YIIOMSHYTHIM KacTOPOBEIM MacjoM. 'oputcsa mas
I9TOM IIeJiM TaK)Ke CMeCh PaBHBIX YacTeil BOCKa U GapaHbe-
ro xupa. MoKHO IponuTaTh NOAMETKY ropAYeil JIbHIHOMI
onudoil uiau ApeBecHHIM gerreM. KcraTi, NponmuTKa OJH-
¢oif mo3BoOJISIET TaKKe YCTPAHUTL CKpHI 00yBHU. Ele or He-
MPUATHBIX 3BYKOB yZaeTcA N30aBUTLCSA, BTEPEB B KOXKY IIO-
JOIIBLI HEMHOT'O PACTUTEJIBHOrO Macja, ¥ MOLOXKAATh, He
HazeBasa o0yBb, 8 — 10 uacos.

Eme oauH, 60j1ee CI0KHBIN COCTaB AJIs BOAOHEIIPOHHUIIA-
eMoil 06paboTKM KoKaHOil 00yBH BBITVIAAUT TaK: paciljaB
40 r napaduna, 20 r creapuna, 10 r xkaaudosau, 30 r Kac-
Toposoro u 50 r abHAHOrO MacJja, pasbaBiaeHHblil 20 r GeH-
suHa. [IosyuyeHHYI0O cMeCh BTUPAIOT B MOAOIIBHL ¥ PAHTHI
IpeABAPUTENBHO YBJIAKHEHHOH 00yBU.

Eciu ke BaM 4acTO NMPUXOAUTCS XOAUTH IO CIAKOTH
M JIy’KaM, B 00YBb cjeAyeT PeryJsapHO BTUPATH TBEPAbIi
JKHP WJIKX KacTOPOBOe Macjo. UeM OoJiblile KUpa UK MacC-
Jia IOCTYIHMT B KOXKY, TeM MArdYe U BOLOYIOpHee OHA OyaeT.
Eme M0XHO IyCTUTH B Z1eJI0 KpeMbl (CMa3KH) AJIA OXOTHH-
YbUX ¥ PBHIOAIIKMX Callor U TYPHCTCKOIl 00yBu. «Cmaska
rugpodobHaA» AJA camor, MPOMUTKA « MepHJIbIBH», KPEMbI
«Oponan» u «OxoTHUYHMIT» TOXKe 00eCIIeuynBalOT BOJOHEIPO-
HHUI[aeMOCTb 00yBH, XOPOIIIO IIPY 9TOM ee cCMArdas.

Y106l CMATYUTE JOJITO HE HOIIEHHYIO KOXaHYI0 00yBb,
O0MJILHO CMaXKbTe ee PaCTUTEJHLHLEIM MAacJIOM U JaiTe eMy
BIMTATHCA B KOXKY. CHIBHO CCOXIIIeHcs CIOPTUBHOM 00yBH
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MOJKHO BEPHYTh YTPauyeHHYIO 3JIACTHYHOCTb, MATKOCTD,
BBIEP’KAB HEKOTOpPOe BpeMs B TEIJION Boje. 3aTeM HU3BJIE-
YeHHYI0 U3 BOABI 00YBb BHITPHUTE CYXO0ii TPAMKOl, CMasKbTe
IJIMIIEPUHOM, ONSATh-TAKM HabeilTe raseTHoii 6ymaroii (ce-
HOM, OBCOM) M OCTaBbT€ [0 MOJHOT'O BEICHIXaHUA NMPHU KOM-
HATHOH TeMIiepaType.

Perynspao uuctuTe 00yBbL cenuajgbHON IIETKON KU
mrepcTsaHoM TpAnKoii. Ha moBepxHOCTh KOKaHOI 00yBU He
peske ABYX pa3 B HeJeJI0 HAHOCHUTE TOHKHI CJIOH Kpema
¥ OCTaBJISIIITE €ro Ha HOYb. Y TPOM ILETKOI 1 6apXOTKOIi BbI
OBICTPO 3aBepIuTe paboTy, JoBeAs 00yBb Ao Oiecka. Takasa
«T€XHOJIOTHUS» CIMOCOOCTBYET 3HAUUTEJbHOMY CMATYECHUIO
KOXKH, peJOTBpaIlaeT o6pa3oBaHue TPEIUH.

IIpe:x e ueM HaHeCTH KpeM Ha IBETHYIO 00yBb, yAAJIUATE
C Hee NATHA TPAMNOYKOMA, CMOUEeHHOM O€H3MHOM, COKOM peIl-
YaToro JyKa MU JuMoHa. KpeMm (OecliBeTHBIH HUJIM I[BET-
HOM) pas3oTpHUTe TOHKHUM CJIOEM II0 IIOBEPXHOCTH O0YBH IIPU
MOMOIIM XJIOMYATOOYMAKHON TPAMOYKH.

Annperypa «Couu» o4HIIlfaeT KOXKY OT IpPA3H U o0pa3yeT
Ha Hell BOCKOBYIO ILIEHKY, KOTOPYIO HOJHUPYIOT a0 Ojecka.
IInrenxa, obpasyemMas annperypoii «AJio», He TpedbyeT mo-
ciaenymoomero noauposanusa. CpeactBo «@PJon» nmpegHasHa-
YeHO AJIA yXOoJa 3a 00yBbIO M U3NEeIUAMHU 13 6eJIoi KOXKH.

Crapyio nBeTHYIO 00yBb IPOTPUTE MATKOM TPAMKOM, CMO-
YeHHOM CKUIIHJAapPOM C HECKOJbBKHMHU KANJIAMU MOJIOKA,—
3TO 3aMEeTHO OCBEJKHT €ee, a 3aTeM HaHeCcuTe Ha Hee KPeM.

Ocobbix 3a060T TpebOyeTr 3aMilleBad U HyOyKoBas O0yBb.
3aMIlla — 3TO KOXKa KHPOBOTO MJIM KOMOMHHPOBaAHHOTO
(bopmasbAerugHO-’KMPOBOro) AyOIeHNA, BhIAEJIaHHAA U3
IMIKYP OJIeHEH, OBell, AUKKUX K03 U T. n. OHa MArkKas, 6apxa-
THCTasdg, KpacuBafA, HO CKJIOHHA OBICTPO 3acailuBaThHCH, IIOC-
Jie 4ero HauMHAaeT JIOCHUTheA. 1A yxona 3a o0yBBIO U ApY-
TUMH U3JeJUIMH U3 3aMIIIN U BeJIopa, UX OCBeXKeHHud, 00-
HOBJIEHUS HMCIIOJIB3YiiTe SKHUIKOe cpeAacTBo «llesaMiir», mpe-
mapaTsl B a3pO30JIbHOM ynmakoBke «Beimop» u «3amBei»
(GecuBeTHBIN, KOPUYHEBBIH U YEPHBIIT).

3aJIOCHUBIIIMECSA MECTa IPOTPUTE MEJIKO3EPHUCTON HaM-
JauyHOM OyMaroi, CyxXoi COJILIO MJIH IIIKOJBHOH Pe3uHKOM,
3aTeM OUMCTUTE JKECTKOI BOJIOCAHOM WUJIM PE3NMHOBOH IIET-
Koit. M0oKHO poTepeTh 00YBb TPAIIOYKOH, CMOYEHHOM BOAOM
C HamIaTHIPHBIM criupToM (4:1), u yKe Iocje 3TOro MIKYp-
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Koit. ITonpo6yiiTe MOJHATH BOPC
Ha 3aMIlle, IOAEePKaB 00yBb HaJ
rnapom (KacTprojieil ¢ kunamiei
BOJIOM) M «B3JIOXMAaTHUB» 3aTeM
ee IIOBePXHOCTh PpE3NHOBOM
MIeTKOHM MJH 3acoxIeil xJjeo-
HOIi Kopkoii. JKupHble mATHA
yaanamoT OeHsuHoMm. JIio6oit
oIrepaIiuy JOJ’KHA IIPEeAIIeCTBO-
BaTh OYMUCTKA OOYBH OT IBLIH.
Hyb6yx — 3TO MeJIKOBOpPCHC-
Tasg KOXKa, KOTopas B IIPOIecce
00paboTKM MPOXOAUT MHOYKECTBO PA3JIUYHBIX CTAIHNI, B TOM
yypcJie 1 NUTHGOBKY MOBEPXHOCTH aOpa3sMBHBIMHM MaTepHuaJa-
mu. HyOyK ITOX0’K Ha 3aMIIy, HO MU3rOTaBJIMBAeTCA U3 APY-
TMX BUIOB KOXXH. MaTepuaj o4eHb IMPOYEH U JOJITO COXpa-
HseT CBOM KauecTBa (IIpHU JOJIXKHOM yXo0Je).

CyiecTByeT Tpu Buja HyOyKa — HaATYpaJbHBIN, UCKYC-
CTBEHHBIA U TaK Ha3bIBAEMbIH HYOYK-OiI.

HarypanbHblit HyOyK MMeeT HeOOJIbIIOH BOPC Ha JHUIIEBOM
MOBEPXHOCTH, IIOXO0K Ha 6apxar, o0J1afaeT Xopoleil BO3Ly-
XompoHuIiaemoctrbio. Ho oH TpebyeT TIiaTesbHOTO yXxoja,
PeryJIAPHON YHUCTKY CHEIMAJIbHEIMU CPEACTBAMMU.

HckyccTBeHHBI HYOYK HAMHOIO JeIlleBJie HaTypaJIbHOTO.
9To moJIMMEpHBIH MaTepHaJl, KOTODHEIII BHEIIIHE MOXO0XK Ha
HaTypaJbHBIN HyOyK. CHHTeTHYEeCKH HYOYK He BIIMTHIBAET
BJIary u 60jiee M3BHOCOYCTONUHUB.

Hy0yxk-o0iin — HaTypaJbHBIA HYOYK, KOTOPHIH B IIpolecce
00pabOTKH NPOIIUTHIBAETCA OCOOBIM BeEIECTBOM, IIPHUAAIO-
M TKaHU BOAOOTTAJKUBAIOIINE CBOHCTBA. ITOT BUJ HYOY-
Ka Ha OIIYyIb KaXKeTCd YyTh BJIAXKHBIM, TAMKejlee HaTypaJb-
HOT0, HO 3aTO 00Jiee M3BHOCOCTOEK M HEIIPUXOTJIUB.

IIpuobperasa 00yBsr 3 HyOyKa, cpa3y IOMHTEpPECYITECH,
€CTh JIM B IIpOjjaXke CIellNau3upoBaHHbIe IeTKU. OHM ObI-
BalOT TPEXCTOPOHHNE, YeTHIPEXCTOPOHHUE, I'lle KOMOMHUDY-
eTcA CUHTEeTUYECKHUI 1 MeTAJIMYeCKUil BOPC, €CTh YA0OHOe
pedpo, C MOMOIIBI0 KOTOPOTO OUeHb JIETKO OYMCTHTDH PAHTEI
M IIIBBI Ballleil oO0yBH.

Ecnu nosBoJigeT KomlejieK, TO KYIUTe cpady U Habop, B
KOTOPOM €CTh BCe JJIsI yXOJa 3a U3JNeJINUAMH U3 HyOyKa, Be-
Jopa, 3aMmiu. B Takoit Habop 0OBIYHO BXOJUT 3aIITHUIIAI0-
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LM [{BEeTHOM HMJIM OECI[BETHLIH aspO30JIb-IIPOIIUTKA, IIOMO-
raoluil 3al[UTUTh 00YBb OT CHIPOCTH. 3a0HO KpacKa AJA
HyOyKa IIOMOYKeT OOHOBHUTH IIOTYCKHEBINUI I[BeT, y0epeT
natHa. CroenmuaJbHBIM HIAMIIYHBR H30aBJISET OT COJIEBBIX
pPasBoOAOB, 0cO00 CJIOMKHBIX CJIYUAEeB C BHEBIIEHCA I'PA3BIO.
Kpowme Toro, meTku 4y HyOyKa M 3aMIIIA IIOMOTYT B KaX-
IOAHEBHOM yXOJ€e 3a TaKOi Oo0yBBIO, a JIJACTUK ITO3BOJIUT
CTepeTh HEKPacHBbIE IIATHA.

U B 3aBepIlieHue ellle HECKOJbKO ITOJIE3HLIX COBETOB.

...TecHyi0 00yBb MOKHO IIOIIBITATHCA PACTAHYTH, TYTO Ha-
OMB Ha HOYb BJIAXKHOI rasetrHou Oymaroi. I[pyroii cmoco6:
CMOYHTE BHYTPEHHIOIO II0BEPXHOCTH O0YBH OJEKOJIOHOM HJIN
CIIMPTOM, TOTUYAC YK€ HaJeHbTE ee M CMOUYHTE TOM JKe KUIKO-
cThio Bepx. Eciu ke Tydun, O0THHKY KMYT B KAKOM-TO OII-
pelesIeHHOM MecTe, HaKalaiTe Ha 3TO MECTO BOCK WJIY Iapa-
¢uH ¢ ropsei cBeYu U MOLEePIKUTEe 06YBb HECKOJIBLKO THEH
Ha Kojiogke. HakoHel, B MaraspuHax X03TOBApOB, €CJIM BaM
ToBe3eT, BBl KynuTe »KujiKoe «CpeacTBo IJiA pacTSXKKH 00y-
BH» WM XXHUIKYIO Ke «PasHocky». IIpenapars! pacraruBa-
10T 00yBh M3 HATYPaJBbHOI M MCKYCCTBEHHOI KoxKku. HoBbie
Tydau, GOTHHKH, BHISHIBAIOIINE JK)KEHHE (3TO OIIylieHue
3HAKOMO MHOTHM), IPOTPHUTE U3HYTPHA 3% -HBIM YKCYCOM.

...IljleceHb, MOSABUBINYIOCA Ha OOTHMHKaxX B pe3yJbTaTe
IJUTEJBbHOTO IIpeObIBAHUSA B CHIPOM IIOMEIeHHH, MOYKHO
OUYHMCTHUTh TPAMKOMN, CMOUEHHON OeH3HMHOM. 3aTeKH, Oejbie
NATHA Ha O0yBH YAANSAIOT CTOJIOBHIM YKCYCOM.

..BpeMsa oT BpeMeHH BHYTPEHHIOIO IOBEDXHOCTH 00YyBU
mesecoobpasHo o6pabaThHIBaTh CPEACTBOM B a3PO30JILHOM
yrnaxkoBke «@yroznop». IIpemapar gesozopupyer ee, npejfoT-
BpAalllaeT MOTJIMBOCTH HOT I BOSHUKHOBEHVE I'PUOKOBEIX 3a-
6oseBanuii. Mo)XHO NMpoAe3uHOUIPOBATL 00YBbL, BIOXKHUB
B Hee BaTHBIE TAMIIOHBI, CMOYE€HHbIe YKCYCHOH 3CCEHIIHEH,
M TIOMECTHB €€ B FepPMETHYHHII MOJUITUICHOBEIN MEIIIOK Ha
10 — 12 yacos. ITocJsie 3TOro NpoTpUTE €€ TPAIOYKOMH, CMO-
YeHHON (POPMAJIMHOM, BBICYIIINTE M IIPOBETPUTE.

...Eciu y Bac ectb Tydiu uiau O0OTMHKH, KOTOPHIE BHI C
YIOBOJILCTBHEM HOCHUTE IOMa, HA IIPOryJiKe, IIOCKOJBKY OHH
OYeHb yAOOHBIE, HO IIPU 3TOM IIOTEPSAJIH CBOM BHUA, UX MOXK-
HO OOHOBHTSH C IIOMOIIBIO a3p030JibHOI « Hutpoamanu ansa
kosxxku HII-589» (Gesoit, uepHoii, KOpUYHEBOIT).

H. 3BEPEB
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«Ymusie yacsl» Apple Watch
CIIIA, 2014 rog,

PasBensIBaTeIbHBIN U YIapPHBIN
Beproiet Sikorsky S-97
CIIIA, nmpoekT
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Apple Watch — 3nekTpoHHoe ycTpoiicTBo,
Ha3BaHHOe ANA Gonblueil y3HaBaEMOCTH Yaca-
MW — ObiIO NpeACTaBNeHo Kopnopauuei
Apple B ceHtabpe 2014 roga. B yctpoucrso
BCTPOeH (UTHeC-TpeKep (NporpaMMa, nomora-
10ll|as OTCNEXMBATL U KOPPEKTUPOBATL 06pPa3
XKW3HU BNajenbua — COH, NUTaHWe, ABMUra-
TeNbHYIO aKTUBHOCTB). [INA NONHOLEHHOW pa-
60Tb1 Apple Watch Tpebyetcs cMaptgoH ce-
meiicTea iPhone 5 unu HoBee C ycTaHOBNEH-
HOW cucteMmoii i0S 8 u Bbiwe.

Nnayupyerca sbixog 3 Bupos Apple
Watch: Apple Watch, Apple Watch Sport
u Apple Watch Edition (epcus, odopmnen-
Has C NPUMEHEHWEM 30010Ta).

OnepaunoHHas cucTema yacoe byger
MMeTb BHEWHUN NHTepdeiic, HanoMUHaIoWMM

TakoBo# B i0S. MnasHbii 3neMeHT ynpasne-
HUA — NOBOPOTHOE KOIECUKO AR NPOKPYT-
KW unu ysennyenus. Haxatve Ha Hero no-
3BONIAET BEPHYTLCA K AOMALIHEMY 3KpaHy.
[ucnnei yacoe (npepycmatpuBaeTca Mc-
nonb3osakue canupoeoro Crekna) B pas-
HbIX BapuaHTax umeer pasmep 38x38 unu
42x42 MM 1 CNOCOGEH OTNNYATL HaXaTHe OT
NPUKOCHOBEHMUA.

Yacbl He UMEIOT pa3bemMoB, NOA3aPAAKA
6aTapeu NPoU3BOAMTCA C NOMOWBIO MHAYK-
TUBHOTO afanTepa C MarHUTHOW QuKcaumen.
Ha HuxHel ctopoHe YacoB MoryT 6biTb pac-
NoNOXeHbl CBETOAMOABLI M oToauoab ANs
u3MepeHus nynbca. B ocHose Yacos nexmt
uun Apple S1, OHM OCHaLEHbI FTUPOCKONOM,
aKCeNepoMETPOM, AATYMKOM CEPAEYHOro pUT-
Ma u pasnennsn. CobcreHHoro GPS-npuem-
HUKA Y 43COB HeT, OHU WUCNOMb3YIOT HaBUra-
LMOHHble pecypcbl TenedoHa, CBA3bIBAACH
¢ Hum no Bluetooth 4.0 u Wi-Fi 802.11b/g.

Yacbl umetot uHtepgeic NFC, nossons-
10Nt NPON3BOANTL BECKOHTAKTHYIO onnaty
¢ nomouwplo cuctemsl Apple Pay, Ho B Poc-
CWYW 3Ta cUCTEMaA onnaTbi He paboTaer.

B npopaxe Apple Watch nossatcs B Ha-
yane 2015 ropa, ueHa coctaeuT ot $349.

Sikorsky S-97 — 370 pa3BepabiBaTeNbHbIN
BEpTONET aMepUKaHCKo koMnaHum Sikorsky
Aircraft, nocTpoeHHbI NO COOCHOW Cxeme
C TONKAOWMUM BUHTOM B XBOCTOBOM 4acTu.
Pa3spaboTaH Ha 6a3e 3KCNepUMEHTaNbHOIo
BepTonerta X2 1o xe ¢upmsl. lNepsbii no-
net S-97 3annaHuposat Ha 2015 rop.

Mawwuna Gyaet ocHaleHa pasnuyHbIMU
TUNAMU BOOPYXEHWUA U pa3BeAbiBaTeNbHON
annapartypsl ANA BbINONHEHWUA TAKTUYECKUX
3apau.

KabuHa BepToneTa paccuutaHa Ha ABOMX
NUNOTOB C Nocaakon 6ok o 6ok, Ho BepToneT
CMOXET BLINOAHATL 6oeBble 3afauu v 6e3
HUX. Pl03enAx BbINONHEH M3 KOMNO3ULUOH-
HbIX MaTepuanos, NO3BONAIOWMX CHU3UTL
Maccy BepToneTa U ee pafuoNoKaLuOHHYI0
3aMeTHOCTb. B nepcnektuse S-97 moxer 3a-
MEHUTb B BOWCKax pa3BepblBaTenbHbie Bep-
Tonets OH-58D Kiowa Warrior.

LLitypmoBoii BapuaHT S-97 Gymer BMe-
warb 4o 6 gecaHTHukos. Oxupaetcs, 4To
BepToneT 060MAeT CBOMX OAHOKNACCHUKOB
N0 MaHeBPEHHOCTH, BLIHOCAUBOCTU U CNO-
cobHOCTM paboTatb Ha Gonbwux BbiCOTax
NPU 3HAYUTENLHOM YBEAUYEHUN MONE3HON
Harpy3Kn U CHUXEHUM YPOBHA WyMa.

TaKTHKO-TeXHHUYECKue X3dPAKTEepUCTUKN:

[MHE BEPTONETA .oveveeereenereaennnnns 11,00 M
BbicoTa no kabuue............... veeeeees 1,96 M
[nameTp Hecywero BuHTa ..
HopmanbHas B3neTHas Macca ....... 4,057 1
MakcumanbHas B3neTHas macca .... 4,990 T
MowHocTb aBurarens .............. 2600 5. c.
MakcumanbHas CKOPOCTb .......... 444 KM/Y4
Kpeitcepckas CKOpPOCTb ............. 407 KM/u
boesoii paauyc ....... ceveeennnnnns 570 KM
NpakTuyeckuit noTonok ... 3048 M
FKUNAK weeeveeeererreeneneneees 0 — 2 nunota
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C smum saeénenuem 3HaKkom, HagepHoe, KadiOvLil,
xomsa, moixcem 6bimb, He 6ce 3HAIOM, LMO OHO
Ha3wbleaemca adcopbyuei. Kax moavsko ébvt
He1wasaHHO KanHeme Ha 00ex 0y 60000 unu, 4mo
20pa300 xyice, KaKumM-Hub6yodsb HUpPom unu
noodconHeYHbLM MaACIOM, NO 00erxcde momuac
pacnonsemcsa memnoe namuo. Bom amo u ecmo
Hazaa0Hoe nposaénenue adcopbyuu 6 6bimy.

B Hayke azcopOuusd (oT JaTuHCKoro ad — Ha, IIpH; SOr-
beo — moryomawn) — yBeJInYeHHe KOHIEHTPAIIUU PACTBO-
PEHHOTI'0 BeIIleCTBA Y ITIOBEPXHOCTH pasfesa ABYyX ¢as — Ha-
IIPUMeEP, TBEPAOTO BEIIEeCTBa U JKUJKOCTH HJIH TBEPAOro
BeIllecTBa M rasa.

HccunenoBaTeny OOBIYHO PA3IUYAIOT QU3UUECKYIO aJCOP-
OIMI0 U XeMocopOIUio, Ire BeAYIYIO POJb UTPAIOT XMMH-
yecKue npouecchl. Eciu B mepBoM ciydyae ¢husnyecKue B3a-
HMOZAEHCTBUA I'NIaBHBIM 06pa3oM 06yCJIOBJIEHbI BaHepBa-
aJIbCOBBIMY CHJIAMH, TO BO BTOPOM CJIydae IpeodJagaioT pe-
aKIuM IMpeBpallleHUsA OAHUX BEIEeCTB B APyrue.

YeTkoe pasfellieHue Ha aACcOpPOIIHIO B XeMOCOPOIIHIO He
Bceraa Bo3M0xXHO. IIoaToMy MBI ¢ BaMu ceifuac He moJjie3eM
B 1e6pu HAYKH, a IIPOCTO PACCMOTPHUM IIPHMEPHI MCIIOIb30-
BaHWUA ITOTO SABJEHUSA B OOBIIEHHOMN KU3HMU.
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OueHb XOpoLINi afgcopbeHT — yroJb. IIlpuyemMm He KaMeH-
HBIH, a ApPeBeCHLIN M Jake aKTUBUPOBaHHBIN. Takoi yroian
IpOAAIOT B allTeKax, 00bIYHO B BHAe Tabmerok. C Hero iyd-
IIIe BCEero ¥ Ha4YMHAaTh ONBITHI II0 aACOPOLMH.

IIpuroroBbTe GJIeAHBIA PACTBOP YEPHMJ MM aKBapeJIbHOMN
KpacKH JII000ro IIBeTa M HaJleiTe B IIyCTOI anTeyHbIil Ty35I-
peK, Ho He noBepxy. IlosoxkuTe B IPpOOHpPKY TabeTKy aKTH-
BHPOBAHHOTO YTJIA, & ellle JIyyllle, U3MeJIbYUTe €€ B IOpO-
IIOK, 3aKPOiTe ITy3bIPEK IIPOOKOI M BCTPAXHUTE KAaK CJIENY-
eT. PacTBOp IocBeTJIeeT Ha ryasax.

A ecyii B3ATH IIPOCTO KYCOUKH APEBECHOIr0 YIJifA, TO OHU
OyAyT MOTJIOIIATh KPacuTe b 3HAUNUTEJBHO ciaabee. B aTtom
HeT HUYEero CTPAHHOIO. AKTHBHPOBAHHLINA YIOJb OTINUYAETCH
OT OOBIYHOIO TEM, UTO y Hero ropasao 06oJibias moBepX-
HOCTh. Ero yacTunsl 6yKBaJIbHO IIPOHU3AHBI ITOpaMu (IJiA
3TOr0 YIroJIib 0COOBIM CIIOCOO0M 00padaThIBAIOT M VAAJISIOT U3
Hero IpuMecH).

TOJKYT ’Ke yrojpb B IOPOIIOK JJIA TOr0, YTOOBI IIOJYYUTH
00JIBIIIYI0O MMOBEPXHOCTh PeaKIMHM, TOrJa OHA INpPOTEeKaeT
onicTpee. Beaw eciin ancopObIiusa — 3TO IOTJIOIIEHHUE IIOBEP-
XHOCTBIO, TO SICHO: YeM 0OoJIbllle IOBEPXHOCTDb, TEM M IIOTJIO-
IIeHHe JIy4IIe.

Azcop6eHTHI CIIOCOOHEI ITOTJIOMIATh BellecTBa He TOJBKO
M3 pacTBOpoB. Bo3bMHUTE CTEKJIAHHYI0O OAHKY €MKOCTBIO
0,5 1 ¥ KamHUTE Ha JHO KAILII0 OAEKOJIOHA WMJIH JI000Tro
Ipyroro maxydero BemiectBa. O0xBaTute 6aHKY JIAZOHAMH
H MIOJIEPIKHUTE ee TAaK HEKOTOpoe BpeMsA, YTO6Obl HEMHOT'O Ha-
TPeTh MaxXydylo »KHAKOCTh — TOTrJa OHA OyaeT ObIicTpee HMC-
NapATHCSA U CHJIbHee NaxHyTh. KaK IPUHATO B XUMHUH, He
HIOXaiiTe BeIlleCTBO IIPAMO U3 CKJIAHKHM, a JJIETKUMH B3Maxa-
MH PYKH HalpaBbTe K HOCY BO3AYX BMECTE C IapaMH Bellle-
CTBa — He BCerja Belb N3BECTHO, XOPOIIIO JIM IaXHEeT Bellje-
CTBO B CKJsHKe. Kakum Ob1 HU
ObLJI 3amax, BbI €ro, KOHEYHO,

MOYYBCTBYETE.

A Temneps MOJIOXKUTE B CKIIAHKY
HEMHOT'0 aKTHBHDOBaHHOTIO YTJId,
3aKpOiTe ee ILUIOTHO KPBILIKOM
M OCTaBbTe Ha HECKOJIBKO MHHYT.

CHUMHTE KDBIIIKY X BHOBb Ha-
IIpaBbTE BO3AYX K cebe B3aMaxaMu
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aagoun. 3amnax ucues. OH 1morJo-
THJICA afcOpPOeHTOM, WM, TOUHEe,
MOJIEKYJIBI JIETYYEero BeIIecTBa,
KOTOpOe BBI IIOMECTHIN B GaHKY,
MOTJIOTHMJINCH CTPYKTYDOH YTJIA.

Kpome yris, ecTs U IpyTHE Be-
I[ecCTBa, KOTOPbIE MOTYT CJY-
JKUTh aficopbeHTaMu, — 3TO Tyd,
cyxas pasMoJioTas TJIMHa, MeJ,
MMpoMOKaTeJbHas OyMara... B Tom
Ke pALY HaXOAATCA M HEKOTOPhIE
nuineBble MPOAYKTHI — BBI, Ha-
BepHOe, 3HaeTe, KaK JIETKO XJeb
BIIMTHIBAET IIOCTOPOHHUE 3allaXH.
Hepmapom nmienuuHBIH XJ€6 He
COBETYIOT epKaTh B OAHOM ymna-
KOBKEe C PKaHbIM — HX 3alaxu
CMEeNINBAIOTCA, ¥ KaXKIBIH Teps-
€T CBOH O0COOBIi, TOJBKO €My
npucymuii apomar. BocnpuHu-
MaeT IOCTOPOHHME 3alaxy U MO-
JIOKO, TI03TOMY €r'0 COBETYIOT Xpa-
HHATH B 3aKPBITOH IOCyze.

Ouens xopomuii aacopoeHT —

BO3JYIIHAA KYKYpy3a, UJIN KYKYDY3HBIE€ HAJIOYKH, CTOJb
ao6uMbele MHOrMMHE. KOHEYHO, TPATUTh HA OIBIT IIOJIOBUHY
HJIX Ja)Ke YeTBEPTh IaKeTa HET CMbICJIA, HO HECKOJIBKO IIa-
JIOUEK JIJI1 HaYKH BIOJIHE MOYKHO IOKEpPTBOBATD.

IToBTOPHTE MPEABIAYIIHIL ONBIT C IAXYYHMH BEIlleCTBAMH
B IPUCYTCTBUH KYKYPY3HBIX MaJIOYeK — U BHI yOeanrecsh,
YTO 3aIaX COBepIIeHHO umcuesHer. KoHeuHO, mocje 3TOro
€CTh MAJIOYKH yJKe HeJIb3si — OHHU BIIUTAJIH B ceOs Belle-
CTBa U3 BO3AYyXAa.

Ceifuac Ha MHOTMX KyXHSIX HaJ ra30BLIMH ILIUTAMH CTa-
BAT BCEBO3MOYKHbIE BBITAYKKH ¥ 3KPAHBI [IJIA OUNCTKH BO3LY-
Xa OT uaja u AbIMa. B Takux ycTpoiicTBax, IIOMHMO IIpoYe-
ro, eCThb MaTPOH ¢ KAKUM-JINO0 agcopOeHTOM, Yepes KOTOPBIi
IIPOrOHAIOT 3arPA3SHEHHBIN BO3AYyX. UTO IpU 3TOM IIPOHUCXO-
IUT, BBl Tenepb 3HaeTe. [IoMHHUTE 1 O TOM, YTO IATPOH 3TOT
BpeMs OT BpeMEHH HAaJI0 MEHATb — €ro CIIOCOGHOCTH IOrJIO-
LIATh 3aIaX¥ OrpaHUYeHa.

67



U3 KAPTOHA

B 0ome 0o60abHO wacmo obpa3yromcsa 3anexcu
zo¢ppupoeéannozo kxapmona. H3 nezo o6vLuno
denarom ynaxKoeéoinbvie KOPOOKU Ons pa3nozo

poda domawned mexnuku. O6btuHO makxol
ynaxoeékxe npamoi nymsv Ha céanky. Odnaxo
npu ’»enanuu KapmoHKaAmM MONICHO Halmu
none3noe npumeHenue.

ABTOp 9TO# TEXHOJIOTMM — aMEPHKAHCKHUHA XYTOMKHUK
u gusaiiHep dauor Ppann. Usganu He cpa3dy mOHMMAaeNlb,
KaK M M3 4ero OH JejlaeT cBou manuHo. Ho ecam momoiiTu
BILIOTHYIO, TO BCe JETaJH Pe3bObl M0 KAPTOHY M TEeXHHUKA
HUCIIOJIHEHUA N300paKeHUl CTAHOBATCA MOHATHBIMH.

a1 cBOMX KapTUH OJIMOT MCIOJb3YEeT TPEXCJOMHBIN
rodppoxkaproH. Ha BepxHeM cJjioe KapaHIAIIIOM PHCYETCH
WJIH KOMHUPYETCS C OPUTHHAJIA CAM PUCYHOK. 3aTeM HauM-
HaercA camoe cjaokHoe. [Io HaMeueHHOMY KOHTYpPY HAazo
C XUPYPru4ecKo TOYHOCTHIO CKAJIbIIEJIEM U MUHIETOM y/a-
JauTs gumnHee. «Ha nsrorosiienne ofHON KapTHHBI U3 Kap-
TOHA Y MeHs YXOAUT NPUMepHO 16 4acoB — 3TO KPOIIOTJIHN-
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Basg pabora, — TrOBOPHUT Mac-
Tep. — U Bcerpga ecTb pHCK Bce
0e3HaIe’KHO UCIIOPTHUTD, Yepec-
4Yyp CHJIbHO HaJIaBUB PE3aKOM.
OmunbKH mogmaroTCs UCIIpaBJie-
HUIO ¢ Ooabmium Tpyaom. Ilo-
3TOMYy A OBI COBETOBAJ IIOHAYA-
Jy HaOUTH PYKY Ha HEeGOJIBIINX
KapTOHKaX C HECJOKHBIMH CIO-
JKeTaMHu» ...

Hanee @paurm pacckasaj, 4TO
caMoil CcJIOKHOI paboToil anA
Hero OBLI MOPTPET U3 KapTOoHAa
kuHOaKTpHchl Oxapu XenbepH.
«0c000 IPHUILIOCH ITOCTAPATHCS

HaJl IPUYECKOoi, — IOoAUYepKHYJ aBTOp. — lIpm masneimeit
HETOYHOCTH OHA pacIafajach M Kasajlach «HEeHaCTOAIIe» ...

B o611ieM, 9IMOT He eJIaeT CeKPETa U3 CBOEro «HOy-Xay».
JlocTaToYHO YeTKO M NMPaBHJILHO IIEPEBECTH M300paskeHne Ha
KapTOH, PEIINUTh, Ile MMEHHO M CKOJIBKO HYKHO BHIPE3aTh,
a JaJbIlle TOJBKO TeXHHKa. IloTpeHupoBaBIINCh, 1 BBl CMO-
JKeTe co3JaBaTh TaKHe KapPTHHBI U3 KAPTOHA CBOMMM PyKa-
mu. TosbKko HaGepuTEeCh TePIEHUA U YIIOPCTBA B JOCTHIKE-
HUM Heau. Beab He 3pA JKe roBOPUTCA, YTO TEPIEHUE U TPYL

BCE II€PETPYT...



Pynonwv xo3aiicmeennou ¢ponvzu, xaxk npasuno,
ecmdv 6 Kaxoom dome. MamoL u 6abywuru
UCNONBIYIOM UX ONA CAMbLX PA3HBLX HYHO —
Hanpumep, 3a8opaiuéarom é Hee 6ymep6poduL,
Komopbvie 6L 6epeme 6 wkony. Odnaxo ¢ponvza
zodumca He MONABLKO O IMO20...

Bcem u3BeCTHO, YTO IVIMTKHM IIOKOJIAAA M IIOKOJIAJHBIE
KoH(eTsl mpoAaloT o6epHyTHIMU B ¢onsry. Tak moxkosaan
JIOJIbIlIe He IOPTUTCA. JlIOMOX03ANKHU C TOMH JKe IEeJIbI0 YacTo
00epTHIBAIOT (POJBroif MscO M PHIOY, a TaK)Ke HEKOTOphIe
apyrue npoaykTbi. Hampumep, o6epTheIBaHHE HOXKEK OaHAHOB
dosbroi osbIlle COXpaHAET UX CBEXKUMH, yOoeperaeT oT Obl-
CTPOTO IIepe3peBaHUs.

3anexkaHme JKapKoro B ¢oJjibre mo3BoJiAeT YCKOPUTh IIPO-
IecC IPUTOTOBJIEHUA U IPEAOXPaHAET IYXOBKY OT 3a0pbI3ru-
BaHUA KHAPOM.

Kapromka, o6epHyTas oJabroii, MeHslile IpUropaeT 1 mav-
KaeTcs, KOrja ee MeKyT Ha 30Ji€ KOCTpa.

Yrobbl 3amedyaTaTh IJIACTHKOBBIM IIaKeT, JOCTATOYHO
IPOIJIaJUTh €ro yTIOroM depes (PoJbry.

Bpems riraskKu ofeKAbl COKPATUTCHA, €CJIN BBl MOAJIOMH-
Te JIMCT (POJIbI'Y IOA YeXOJI TJIaJUJIBHOM JOCKHU. ITO II03BO-
JIAT pasryajuTh, CKa’keM, OpPIOKH, He IlepeBOpaYuBaA UX
MHOTOKPATHO.
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3arynieHHbIe HOKHUIILI CTAHYT HECKOJBLKO OCTpee, eCJIH
nopesaTh UMH (OJIBTY, CIOKEHHYIO B HECKOJBKO CJIOEB.

®dosbra, NpuKJIeeHHAA IOJ OKHOM 3a OaTapeeit oToILie-
HHUA, MO3BOJIUT OTPa’KaTh OOJIbIIIE TeIlIa BHYTPhb IIOMeIle-
HHUA, a He OTalJuBaTh yauny. Y Hanporus, ¢osbra, HakJje-
€HHafA CKOTYEM HAa OKOHHOE CTEKJIO YKapKUM JIETOM, CAeJIaeT
noMereHue 6ojiee IPOXJagHBIM.

@oJibra moj HOXKKaMu MeGesid IIOMOJKET Jierdye ee mepe-
IBUHYTH, He IOIlapamnas II0JI.

OGepTrIBaHME OBEPHON PYYKHU (OJBroil 3alUTUT €€ OT
He)XeJIaTeJIbHOTO OKPAaIllMBaHMWA IPH PEMOHTE KBapTHUPHI.
@ojbra TaKiKe — HeEILIOXoe
CPeJICTBO UIA AeJIUKATHOIO yaa-

JIEHUSA P>KaBUYHUHBI C MeTaJLIH-
YeCcKHUX AeTaJiei.

Crapblif 30HTHK, BBICTJIAH-
HBIM B PACKDBITOM COCTOSHUU
tdonbroit ¢ BHyTpeHHe# cTOpO-
HBI, IpeBpAIllaeT ero B HEILJIO-
XO0H OCBETHTEJBbHBIN IIpubop
ansa dororpadnu.

IIpy HanMUUYUM HEKOTOPBIX

XYAOYKECTBEHHBIX TAJIAHTOB BEI
MOJKeTe JejlaTh Ha GoJibre CBO-
eobpasHbeie 6Gapeabedrl. Has
3TOro JHUCTOK (OJBId KJIaAyT
Ha Pe3WHOBYIO MJIM IEHOILJIac-
TOBYIO IOAJIOXKKY, CBEPXY IIO-
MeILIaT OyMary ¢ pucyHKOM,
IOATOTOBJIEHHLIM 3apaHee, H
AKKYpPaTHO OGBOAAT KOHTYDHI
CTHMJIOCOM — CJIETKa 3a0CTpeH-
HOH ITaJIoOUuKoil. 3aKOHYMB pa-
60Ty, CHUMHTE Gymary 1 ocTo-
POKHO NEepEeBepHHUTE JIHUCTOK
tdoabru. Bel yBUANTE BHIIYK-
Jible ouepTaHusa pUCyHKa. asa
IIPOYHOCTH M AOJITOBEYHOCTH
BBl MOJKeTe HaKJEeHUTh IOJY-
4eHHBIH 6apesibd Ha KAPTOHKY
unu paHepkKy.

71



JIEQAHKA

U APYIME CAHM

Koneuno, HbtHe Hem npobrem ¢ nokynkou
dabpuiHnbLXx canel u cCHezOKaAmMO6 U3 cmanu,
anromMunus, nracmuxka, depeea... Kamaemca
Hapod ¢ 20pKuU U HA pa3Hozo poda ¢paneprax

u kapmonxax. Ho pa3ee ne npuamno npoka-
mumb céoezo maaduiezo 6pama unu cecmpenKy
Ha cO6CMGEEHHOPYUHO COeNaHHBLX CAHAX, 0a6 UM
3aKOHHBLU N0600 s zopdocmu: «Bom y mena
kaxoi cmapwui 6pam! On éce ymeem...»

CaMble mpocThle B M3rOTOBJEHUM — CaHKU-JIENAHKH.
Panbme, Korga He OBIJIO CKOJIB3KOIO IJIACTUKA, UX JEJIAJIN
TakK. 3a OCHOBY OpaJjiach cTapasd KOp3WHA, CILIeTEeHHas U3
no3bl. Ee mepeBopaunBa M BBEPX JHOM, CMayUBaJI BOHOH
¥ BBICTAaBJISJIM Ha MOpo3. Bckope Ha JHe 06pa3oBBIBaJIach
JensHas Kopka. Ee aKkKypaTHO HapaliuBajiu, HECKOJIbKO
pa3 MoJINBasAg BOAOH M 3aMOpa’KHUBas, IOKa Jiek He Habupas
TOJIIIIUHY B CAHTHUMeTpP-Apyroii. BoT Ha 9T0# KOp3uHe U Ka-
TaJNCh, IEPUOJNYECKHN O0OHOBJIAA JIEAAHYIO «IIOAOIIBY».

Ecyn KOp3MHKY 1O DYKOH He OKa3bIBaJIOCh, IIIJIHA HA IO-
KJIOH K 6a0ymke. 1 mpocusin y Hee KPyTrJibiid KOBPHUK, ILJIe-
TEeHHBIN KPIOYKOM M3 Pa3HBIX TPAMNOYEK, CBUTHIX B KryT. Ha
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CIEJA¥ JIJIS MJIATIIETO

TaKOM KOBPHK TOK€ HaMOPa’XHUBAaJX CHU3Y JEAAHYIO IIPO-
CJOMKY M KaTajauch ¢ ropku. Ha JeHb IIPOCJIOiKK OOBIYHO
XBaTaJIo.

A Ha pucyHKe BbI MOXK€Te YBHIETh MOAEDHOBEIE CAHKH U3
TKaHW U THYTOM (haHeprl, IpHUAyYMaHHbIe gusaiinepoM Jleo-
HuaoMm Jlosbenko. IIponapuBarh U THYTH TOJICTYIO (haHEDY
MOJKHO pasBe UTO B YCJIOBHUAX IIKOJBHON MactepcKkoil. Ho
MOJKHO BeJb cJeJjiaTh IMONOOHBIE K€ CAHM M3 TOJICTOrO ILIac-
TuKa? TosbKO IIpoBepbTe IPEeABAPUTEILHO, YTOOBI OH MOPO-
3a He 0odAJICA. A TO HEKOTODHIE IIJIACTMACCHI IIPH HUSKUX
TeMIepaTypax CTAHOBATCSA XPYIKUMH, KaK CTEKJIO...

Hy, a ecau BHI B J1aZlaX CO CTOJISAPHBIM HHCTPYMEHTOM K
JI003MKOM, TO MOJKETE€ U3TOTOBUTH M CAHKH, KOTOPHIE IIPO-
CJIysKaT Ballleil ceMbe HeCKOJIbKO JieT. Korga-To Mbl yiKe ga-
BaJI MOAO0OHYI0 KOHCTPYKIMIO B «JOHOM TexHHKe» (CM.,
Hanpumep, «FOT» Ne2 3a 1980 r.), a HBIHe IIpeAJIaraeM BaM
HECKOJIbKO BHAOM3MEHEeHHEI! BapuaHT. [IpunueM pasmepsl
¥ caMa KOHCTPYKIIHMS JaHBI IIPOCTO JJIA IIPUMepa — BHI BCe-
ra MoXKeTe JATh BOJIIO CBoeil coOCTBeHHOM aHTasuu.

IIpucrynasa k pabore, mpeskje BCEro M3roToBbTe IabJIo-
HBI JJIA OCHOBHBIX JileTajlei U3 IIJIOTHOM OyMaru N TOHKO-
ro KapToHa. 3aroToBKH AJi HHUX IE€PEBOAAT IO COOTBET-
CTBEHHO YBEJIMYEHHBIM KJIETKAM.

BripesaB 3aTeM 3T IIaOJOHBI, BEI CMOXKeTe IIpeABapH-
TEeJIHO IIPOBEPHUTH, HE IIPOMAaXHYJINCH JIX T'Ae-TO C pasMepa-
MH{, HOPMAJILHO JIX AETaJId COCTHIKYIOTCH APYT C APYrOM.
He cTouts fenath caHKM BBICOKMMH; TOTZla OHH JIETKO IIepe-
BOPaYMBAIOTCA U FOAATCA AJIsI KaTaHUA pasBe UYTO Ha Bepe-
BOYKe II0 POBHOMY MECTY.

OpHeHTHPOBOYHBIE YEPTEKH CAHOK U3 (aHepsl.




OCHOBHEIE JE€TAJH BBHIIHUJIUBAIOTCA OOLIYHBIM HJIM 3JIEKT-
poJio63uKoM u3 daHepsl ToMKUHOM 15...20 mM. UTo6bI H30€-
JKaTh CKOJIOB, IIEPeX TeM KaK HauyaTh MUJINATH, (haHEepPy MOXK-
HO CMOYHUTH BOJOM II0 JINHUM IIPOIIIA, a eIle Jy4iie — KJe-
eMm IIBA, pasBeleHHBIM BOJOIA.

ITocne nUIHOBKY AETAIH CJIEAYeT IMOLOTHATH APYT K APY-
ry. C IoMoIIbI0 ApeJiu IIPOCBEPJINTE OTBEPCTHUSA IJIS LIypPY-
noB. Hampumep, eciiy BH HCIOJIB3YETE IIYPYIILL AUAMETPOM
4 MM, TO AJIA HUX CJIEAYET CAEJIATh OTBEPCTHA AUAMETPOM
2 mM. HekoToprie MacTepa mpH c60pKe MpHOEramoT K TaKoM
XHUTPOCTH. B mepBBIfl pas OHM 3aKPYYHUBAIOT INYPYIII HJIHA
camMopeshl, YTOOBI Hape3aTh B OTBEPCTHAX pe3ndy. 3arem,
BBEIBEDHYB LUIYPYIIBI, 3aJIUBAIOT B OTBepCTUA KJjei [IBA muin
snokcuaky. Torga KperieHus 6yayT IpodyHee.

IIypynsl HaZ0 UCIOJIB30BATH C IOTAMHOM I'OJIOBKO#, 3aro-
HAA ux sanoginuno. [lyia satoro B anepe MOXKHO IpeaBapu-
TEJIHHO CAEJaTh HEeOOJIbINE YIIyOJIeHUs CBePJIOM, JUaMeTp
KOTOPOT'O COBIIAaeT C JUaMETPOM I'OJIOBKHU IIIypyIia.

CaHHM roTOBBI, HO HX elle Hafo «00yTh». [JiA 3TOoro mo-
TpedyeTcss MeTaJLITUeCcKas JIEHTa TOJIINUHOM 1...2 MM U IITu-
pumnoii 10...20 mM. Takoil 0OBIYHO OKAHTOBBLIBAIOT AEPEBAH-
HBIE AIMUKY OJIA IpouyHocTH. B KpaiiHeM cirydae mompoOyii-
Te MCIOJIb30BATh IOJIOCY U3 ILIOCKOTO IIacTHKa. ToabKo
YUTHTE — ee INPHUAETCHA JOBOJHLHO YACTO MEHSATb.

«0O0yBKY» IIOATOTOBBTE M IIPHMEPHTE K IIOJIO3bAM, HO HE
3aKpeIAiiTe —AejIaTh 3TO JIy4Ille II0oCcJIe IMOKPAacKH CaHei.
He sabyabTe mpUKpenuTh K IIOJO3bAM M KOJBIA, YTOOBI
MOJKHO OBIJIO BO3UTH CAHKH 3a c000if Ha TOPKY Ha BepeBKe,
NPUBASAaHHOMN K 9THM KoJibIjaM. BipoueM, BEpeBKY MOYKHO
NpUBA3aTh U K CAMHUM CAHKaM.

Temnepb ocTaeTcA CaHKHU MOKpacuTh. OCyIecTBIANTE OK-
PacKy B HECKOJbKO 3TarnoB. CHauaJia HAaHOCHUTE Ha IOBepX-
HOCTB caHeil ropadyio onudy (He meHee 2 pas). Ilocyie BHI-
CBIXaHUA KaXAOT0 CJIOA OJMu(HI Ha MOBEPXHOCTH (haHepsl
MOAHUMAETCS BOPC, KOTOPHIM HALO YAAJIATH C IIOMOIIBLIO
nuIndoBaJIbHOM IIKYPKH. 3aTeM 2 uju 3 pasa IMOKpOMTe
CaHM 3MaJIbI0 MJIHM KopabeJbHOU KpacKoil, KaxKIbIil pas
nurndysd BHICOXIIYIO KpacKy IIKypkoi. ITocie mociegHeit
NOKpacKu HIIudoBaTh He HYKHO.

N, makoHel, IPpUKPENUTE Ha I'OTOBhIE CAHKH II0JIO3bs
IIpY IIOMOIIH IIOTAMHBIX IIYPYIOB 2X25 MM.
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3AOYHA{ ITKOJA PATHOIJIEKTPOHHKHA

TENNEBU3NOHHAS
AHTEHHA
CBOMMUN PYKAMMU

Oxonyarnue. Hauano cm.
8 «IOT» No 1 — 2015 e.

ACKM3 AHTEHHBI B [ABYX
BUAax (cumepegm U CBepXY)
MOKa3aH Ha pUCYHKe 5. AH-
TeHHa IIPUHUMAaeT paauo-
BOJIHBI C TOPHU30HTAJbHOM
noJsipusaiueii, NIPUXOHL-
mue crnepeau. Kaxngaa mo-
JIOBUHaA BHOpaTopa COCTaB-
JeHa M3 3 HPAMBIX OTpe3-
KOB IIPOBOJAa JHAMETPOM
3 — 5 MM (ueM ToJIIIIE, TEM
Jyuiie) U aauHOM 18 —
20 cM, pacxoasamuxcA Bee-
POM OT TOYEK MUTAHUA X =
X. CepeuHBI 1 KOHIILI IIPO-
BOJHHKOB COEJUHEHBI Iepe-
MBIYKAMH M3 TOTO K€ IIPOo-
Boga. B pmamasome [IMB
(upu pgauHe BoaH 40 —
60 cMm) BuOpaTop paboTraer
KaK BOJIHOBOIA.

B cepenune nmosioBuH BuO-
paTopa yCTaHOBJICHBI METaJl-
JIMYECKHE CTOMKH, KOTOPBIMU
BUOpaTOp IPUKPEILIEH K pe-
duexTopy. OJIEKTPUUYECKHIA
KOHTAaKT B MeCTaxX KpeILile-
HHUSA CTOEK KaK K BHOpaTopy,
Tak U K peduieKTopy obsi3aTe-
Jen. B guamasone JIMB Ha
pabory amumoJsA-BHOpaTOopa
CTOMKM He BJIUAIOT, IIOCKOJIb-

Ky BKJIIOYEHBLI TOcCepeguHe,
Tam, Tle HyJb HAIPAKEeHUs
M MAKCHMyM TOKAa.

OOBIYHBIHT HEPE30OHAHCHBIH
pedieKkTop mpeacTaBIAT ObI
00011 CILIOIIHYIO OTPakalo-
Y0 CeT4YaTylo I0BepX-
HOCTh. B ommceIiBaemMoil aH-
TeHHe cleJIaHO NHade: ped-
JIEKTOP COCTOMUT M3 ABYX Uac-
Teill, Ka)kaasd K3 KOTOPBIX
UMeeT pasMep, HEMHOTro
6ousibmruit mosyBoJiHEL [IMB.
Takoii paspesHoil pedJiek-
top Ha [IMB He MeHee 30-
(eKTHBEH, YeM CILIOIITHOM.

B mguamasone IIMB pac-
cMaTpUBaeMas aHTeHHA UMe-
€T HeIJIOXYIO HaIlpaBJIeH-
HOCTBH M 00ecIrieurBaeT BBIUT-
peix B 7 — 8 aB o cpaBHe-
HUIO C aHTeHHOII 0e3 ped-
JIEKTOpA.

B nnanasone MB moJioBu-
HbI peduieKTopa AOMOJIHAIOT
aKTHUBHBIA BUOpaTOp U CO-
BMECTHO C HUM o00pasyioT
eIUHBIN IIIHPOKOMOJOCHBIH
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AHUIIOJb. HaHpaBJIEHHBIe TeJIieBU30pa HCIIOJI30BaH

CBOIICTBA €ro IPHMEpHO Ta-
KHe, KaK ¥ Yy OOBIYHOTO IIO-
JIYBOJIHOBOTO  BHOpaTopa
(mpmarpaMmMa HampaBJIEHHOC-
TU B BHujie BocbMepKku). Hy-
JI fuarpaMMbl HaIpaBJieH-
HOCTH JIEXKAT B IJIOCKOCTH
BUOpaTopa, TO ecTh ¢ GOKO-
BHIX HAINPpPaBJEHUH OH He
IpUHUMAET.

C cummeTpuYHEIM BuUOpa-
TOpPOM JIyYIlie BCEro HCIOJIb-
30BaTh ¥ CHMMETPHYHYIO
OBYXIIPOBOZHYIO (PUIEPHYIO
JUHUIO. XOPOMIO HOAXOAUT
JIEHTOUHBIIf Kabesb ¢ BOJI-
HOBHIM COIIPOTHBJIEHUEM
300 OmM, HO BIIOJIHE I'OAUTCS
M OOBLIYHBIN TeJehOHHBIH
OpoBOJ B IIJIaCTMAacCOBOM
usoaAnuu («Jamia»), BoJI-
HOBO€ COIIPOTHBJIEHHE KOTO-
poro 6iusko k 300 Om. Mnsa
corJlacoBaHUS C HEeCHMMET-
PUYHBIM 75-OMHEIM BXOZOM
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IIPOMBINIJICHHBIA IIepexo/-
HuK-TpaHchopmatop 300/
75 OM Ha QeppUTOBOM KOJIb-
11e, KaK CKasaHO BEIIIE.
IIpu ucopITaHUAX Ha OKHE
IEeBATOTO 3Taa, BBIXOJA-
IIeM B CTOPOHY TeJIEIIEHTPa
(paccTosiHME KO HErO OKOJIO
18 kM), aHTeHHa IOKasaJja
IIpeKpacHbIe pesyJbTaThl IIo-
YTH Ha BCEX HCIIOJb3yeMBIX
B MockBe KaHajlaX, KpoMme
IIIeCTOTO M IIEPBOro. YJyd-
mUTh paboTy aHTEHHBHI Ha
IIeCTOM KaHajie YZAajJIoCh,
BKJIIOUMB MEXJY IIOJIOBHHA-
MU pedJieKTopa B TOYKaXx
Y — Y, moJsio:keHHe KOTO-
PHIX B 3a30pe HEKPHUTHUYHO,
IocJIEfOBATEIbHEIN KoJeba-
TesbHBIN KoHTyp L1, C1, mo-
Kas3aHHBIA Ha pUCYHKe 6, A.
OH cocTOUT U3 IIOACTPOEYHO-
ro xougeHcatopa KIIK-1 u
KaTylmIKH, cofepJkalneil Tpu



BUTKa auameTpoM 15 mm
npoBojga auamerpom 1 —
1,5 mMm. Coxumas miu pas-
IBHUTasi BATKH M IIOJCTpau-
Basfg KOHJEHcaTop, AoOuBa-
IOTCA HaAWJIYYIIero msoodpa-
JKeHHUA Ha IIIeCTOM KaHae.
C xoHTypoM BuOpaTop Ipe-
BpaII[aeTCs B IOJIYBOJHOBOI
Hepa3pes3HOoil AUMOJIb C IIIyH-
ToBhIM nuTaHueM. Ha dacro-
Tax APYruX KaHaJIOB COIIPO-
THUBJICHHE KOHTYpa BEJIHKO
U OH He y4acTBYeT B pabore.
A gyacTOT mEepBOTro Ka-
HaJla pas3Mephl BHOpaTopa
CJIMIIIKOM MAaJIbI, HO H 37ieCh
ecTb BBIXOA. IIOCKOJBKY
IIOJIOBUHEI pedieKTopa 06-
JIagaloT AOBOJBHO OOJIBIIOM
€MKOCTBI0, BUOpaTop yaaer-
csi HACTPOUTh HA YacCTOTY
IEepPBOro KaHajia MOAKJIIoUe-
HHeM Katymku L2 (puc. 6,
B), mpuuem pake MOXKHO
COBMECTHO C YK€ HaCTPO€H-
HeIM KoHTypoMm L1, Cl1. Ka-
TymKa L2 cogep:xur 6 — 8
BUTKOB amameTpom 20 —
25 MM TOro ke IpoOBOjAa,
yro m Karymika L1l. Ha-
CTpauBalOT KOHTYp, 00paso-
BaHHBIN €MKOCTBIO BuOpa-
TOpa H HHAYKTHBHOCTBHIO
KaTyIIKH, C)KaTHeM M pas-
ABUTaHHEM BUTKOB.
ITockosbKY aHTEHHA BECh-
Ma IIUPOKOIIOJIOCHA, pasMe-
PbI ee COBEpIIIEeHHO HEKpH-
TuuHbl. s ee ma3rorosie-
HUSA MOXKHO WCIIOJIb30BATh

c12.7
Y L1 Y
A O_NW\__%_Q
Y L2 Y

Puc. 6. KoppexTupyiomue
3JIEeMEeHTBI.

caMble pasHbIE€ IIOAPYYHBIE
MaTepuasibl. B KauyecTBe ped-
JIeKTOopa, HaIpuMep, HIe-
aJILHO TIOJOMIIHN ABE IIOJIKH-
pelieTKH OT CTaporo XOJIo-
OVJILHUKA.

151 IOBBILIIEHUST MEXaHMU-
YeCKO# IIPOYHOCTH B TOYKaX
X — X u B 3a30pe MexAy
IIOJIOBUHAMU pediekTopa
yCTaHABJHWBAIOT ILIAHKHU U3
H30JAIMOHHOTO HETrurpoc-
KOMMUYHOrO MaTepHuajia. AB-
TOp HCIOJIb30BaJI OpPraHHU-
YyecKoe CTEKJIO.

Ecin aHTeHHY pasmela-
IOT Ha CTeHe AoMa, o0pallleH-
HOU K TeJIEHeHTPY, paccTo-
HHEe OoT pedJieKTopa IO CTe-
HBI BBIOHpaIoT (moadoupaioT)
B npepenax 0,8 — 1,5 M qna
TOr0, YTOOKLI CTEHA IIOCIIYHKH-
Jia B KQ4eCTBe JOIIOJHUTEIb-
HoOro pedyeKTopa Ha 4acTo-
tax MB. [Ipyroit nyTs yiryd-
mieHusi paboThl aHTEeHHBI Ha
OJIMHHOBOJIHOBBIX KaHaJiaxX
(mepBBI—TpeTHII) — YyCTa-
HOBKA eIIle OHOI0 paspe3Ho-
ro pedisexkTopa eme 00Jb-
IIUX PasMepoB.

B. [IOJAKOB,
npodeccop
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YUTATEJLBCKHUN
KJIYB

Bonpoc — orBet

Crviwan, 4¥mo oxomHuku

u 6ollybL cneycaynb 3aun-

mepecosanucy apoanemamu.

Yem 6bL36aHA HOBAA B0JHA

uHmepeca K amomy cpedre-
8eK080MY OpYyHUI?

Cepzeii Kysneyos,

2. Tyna

Kax Hum mnapamoxcaJjbHO,
B HAIll TeXHOJIOTUYHBIN BEK
HapALy €O CHAHIepCKUMU
BHHTOBKAMH U IIPOYHM BHICO-
KOTOYHBIM Or'HECTPEJIbHBIM
OpYJKHEM CBOE MECTO Haxo-
osaT u apbasersl. Ho y»ke oT-
HIOJb HE CPeAHEBEKOBELIE.

IIpuumH 3TOMy HECKOJIBKO.
Bo-nepBriX, apbajier cTaj
3HAUNTEJILHO Jierde U MeHb-
e CBOUX CpPEeIHEBEKOBBIX
IIpelIecCTBeHHUKOB. DBouee
HeT HY)JIbl B TOJICTOMH, ILjIe-
TEeHHOI M3 KOHCKOTO BOJIOCA
TeTHBEe — HAa ee MECTO IIpH-
IILJIa BBICOKOTEXHOJIOTHYHAS
CHUHTeTHYeCKas HUTh. [Lneun
JIyKa HU3roTOBJIEHEI HE U3 Jie-
peBa WiH JKejesa, a U3 TOH-
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KOro, IIPOYHOTO M IIOYTH He
nojgBep:xeHHoro  apdexTy
«YCTAJIOCTH»  KOMIIO3UTA.
HNuctpymeHTaJbHasg CTaJb
TI03BOJISIET MHOTOKPATHO IIO-
BBHICUTh 3amac IIPOYHOCTH
3aMKa ¥ CHHU3HUTH YyCHJIHE Ha
CIIyCKOBOM KpIOYKe...
Bo-BTOpBIX, BMECTO CJIEIIO-
ro KommpoBaHus HaubGosee
VAaYHBIX 00pasIoB, [IOKa3aB-
IIAX CBOM IIPEMMYIIECTBa Ha
HCILITAHUAX, OpYXKHE Te-
neph M3HAYAJIbHO IIPOEKTHU-
pyeTcs C 3apaHee 3aJaHHBIMK
XapaKTepHUCTHKaMH, C yde-
TOM JaKe HHANBHUAYAJIBHBIX
TpeOoBaHMil TOrO MJINM MHOT'O
cTpenka. A s 3apayKaHUSA
COBpeMeHHOro apbajera He-
ob6xoaumo ycuane He 200 Kr,
a BIATEPO MEHBIIIE.
B-tpethux, m 3TO camoe
rjaBHoe, apbajieT IpH BcexX
MoAu(HUKAIIUAX COXPAHMII
CBOE€ IJIaBHOE KAa4YeCTBO —
NPaKTHYECKYIO 0eCIIyMHOCTD
BBICTPEJIA B CIIOCOOHOCTB IIO-
PasuTh IIeJIb HA PaCCTOSIHUHU
no 200 m. ITpu aToM cTpesia
JIETUT C TaKoil CuJIoit, 4TO
croco0Ha MopasuTh U Kaba-
Ha, ¥ OJIeHsd, U JIOCs. A IIoHa-
Jobutcss — curubeT U Teppo-
pucTa, ga’ke ecJii Ha HeM
U HazeT OpPOHEIKIJIET.
HimenHo moToMy ap6ajieTsl
OPUHATHEI HA BOOPYJKEHHE
B CIIEIIIOAPA3AEeIeHUS MHO-
TuX CTpaH, a apbajeTHas
0XO0Ta B TOU MU MHOI Mepe



paspellleHa IOYTH BO BCEM
mupe. Teneps BoT u B Poc-
CHH 3aMHTEPECOBAJIUCH 3TUM
CTapbIM-HOBBIM OPY KHEM.

Kaxum obpazom moxHO
b6bicmpo nposepumbv  cée-
Jscecmsv 6amapeex muna AA,
Komopuvle cmosm 6 moem ¢ho-
moannapame? A mo HedasHO
omnpasuacs Ha IKCKYPCuio,
a no dopoze 6blLACHUNOCH, YMO
6amapeiiku «cxucau». BvLno
docaodno...

I0ux Kpamapenro,
2. Kpacnodap

Koneuno, Ham uwuTaTeyb
caM BHHOBAT, YTO He 1103a00-
THJICA O 3aIIaCHOM KOMILIEKTe
O6arapeek. IIpoBepuTh 2Ke ux
CBE)KECTb HaJieKHee BCero
npu nomoinu Tecrepa. OauH
LIy IPHGOpa IPUKJIAJbIBAIOT
K «ILTIOCY» OaTapeiiku, Apy-
roifi — K «MHHycCY». Eciu ou
MOKAa3bIBAET HANIPSIKEHHE II0-
panka 1,5 B, o6artapeiiku
BIIOJIHE roAaTcA. Eciay MeHb-
mre 1 B, ux Hafio MEHATE.

HepnaBao B MHMurepuere
PacIpOCTPaHUJICS €Ille U BOT
KaKoii JIIOOOIBITHBIN CIIOC00,
aBTOPCTBO KOTOPOIrO IPHIIN-
CHIBAIOT aMepukKaHny Jlu
Xaitty. OH npeasaraer Impo-
BepATh, 3apsyKeHa WJIHN pas-
PAXKeHa IeJIOYHAas WJIN aJl-
KajauHoBasA OaTapeiika THma
AA, npumepHO Tak e, Kak
IIPOBEPSIOT, CBapeHO SAMI0

win HeT. Sitio Hago MpocTo
3aKPYTHUTH Ha CTOJIe — CBa-
peHHOe KPYTHTCS, ChIpoe —
IpaKTH4YeCcKHu HeT. BaTapeii-
Ky XK€ IIPOBEPSAIOT CJIELYIO-
muM obpasom. IToguumuTe
ee BePTHKAaJbHO HaJ CTOJIOM
HA HECKOJIBKO CAHTHMETPOB
TaK, YTOOLI BepXHHUII KOHEI]
OBLJI «ILIIOCOBEIM», M YPOHH-
Te. Ecau OpoiieHHas Gata-
peiika yCTOHUT Ha JOHIIE,
OHa, CKOpee BCEro, CBeXKasd.

CyTtb MeToma XalT o0'bsc-
HseT Tak: «B cBexxeil baTa-
peiiKe INeJIOYHOM 3JIEKTPO-
JIUT HAXOAHUTCHA B JKHAKOM
COCTOSIHMH, oOOecledyuBasi
CMeIllleHHe IeHTPa TAMEeCTH
K «MuHYyCY». Ilo mepe pas-
PAOKH 3JIEKTPOJIUT TBepjhe-
eT, 1 OaTapeiika TepsieT yc-
TOMYMBOCTH». IlpumepHO
TakK e, KCTaTH, JeJIo 00CTOo-
UT U C CBIPpBIM SHIOOM —
IKHUIKOE COLEPIKUMOe He Jia-
€T eMy BpalaThCs.

K ckasanHOMy HaM ocTa-
eTcA HoGaBUTH CJeAyIOIHe
TOHKOCTH. UTOOBI BEIIIEH3-
JIOXKEHHBIH MeTOJ B BalleM
HCIIOJIHEeHHH cpaboTan 6o-
Jlee-MeHee HAAEKHO, [JIs
CpaBHEHUSI BO3LMHUTE B OAHY
PYKY 3aBEOMO CBeKyIo Oa-
TapeiiKy, a B Apyrylo — Ipo-
Bepaemyio. M OpocaiiTe ux
OJHOBPEMEHHO C PaBHOM BHI-
cotel. Hame)xHoCTh ombIiTa
YBEJIMUHNBAETCS TPH HEOoH-
HOKpaTHOM GpocaHmuH.
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2 ITouemy Kop-
A noyemy? o vanxparo-
PBl IPUINCHI-
BaJM Marudeckyio cuiay? llaBHO Jm
6n11u m3o6pereHnsl Bechi? Ilpasxa s,
4TO yKe B ApeBHeM BaBuioHe cymie-
CTBOBAJIM aPXHMBHl — CIEnUAaJbHBEIE
XpaEuaMma giasa fokyMenToB? Kakyio
eay AaoT pasHble BUAH nansMm? Ha atu
¥ MHOTHME [Jpyrue BOIPOCHI OTBETHUT
OuepeSHON BHITYCK «A mouemy?».
IIlkonsauk TuM U Bce3Haiika U3
KoMIbl0Tepa BUT mpoxoskaioT cBoe
nyTeumiecTBHE B MUD NaMATHHIX AaT.
A uuTaTeseil KypHaJia IpUIjalaeM
B cubupckuit ropoa KpacHosapk.
PasymMeercs, 6yayT B HOMepe BECTH
«Co Becero csera», «100 TrICAY «moye-
My?», BcTpeua ¢ Hacrenbkoii u Jaru-
aoi, «HArporeka» M JApyrue HaIIKU
pyOpuKH.
JEBIILA B grexomen o
Mepe XypHaJja Bhl
I03HAKOMMTECH C HOBEHIIINM poccHiic-
KUM MOOHMJIbHBIM PAKETHBIM KOMILIEK-
com «Hckanpep», CIIOCOGHHIM HeCTH
apepHsle GoerosoBku. TouHOCTH ero
nonajaHus I0OBeJMPHasg — Ha AUCTaH-
uuu 500 KM OTKJIOHEHHE OT IeJIN He
6osiee 1 M. Y3HAaB MHOT'O MHTEPECHOTO
06 3TOM OpY’KHH, Bhl CMOYKETe BBHIKJIe-
HUTh ero 6yMaKHYI0 MOJeJIb U3 IpUBe-
JEeHHBIX B JKypHAaJe pa3BepTOK.
JlrobuTenu 3JIeKTPOHUKHU NPUCTYIIAT
K cGopke poboTa-nbuiecoca, a I0Hble Me-
XaHUKH CMOTYT IOCTPOUTh OPUIMHAID-
HYIO MOJieJIb 3JIEKTPOMOOHIIA, KoTopas
croco0Ha 00be3KaTh NpenATcTeud. Bia-
numup KpacHOyxoB yke moaroToBms
IUIA YUTaTeseil HOBYIO I'OJIOBOJIOMKY, H,
KaK Bceraa, Bhl HaiifileTe B JKypHaJle He-
CKOJIBKO IIOJIE3HBIX COBETOB.

/ ITodnucamuvca na nawu usdanus \
8b. modceme ¢ ni06ozo mecaya
6 n1060Mm nowmoeom omdenenuu.
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HKypuan saperncTpuposaH B MuHMCTED-
crBe Poccuiickoit ®desepanuu no aenam me-
YaTH, TeJepagHuoBelllaHNd U CPeJCTB Mac-
COBBIX KOMMYHHKAaIMIi.

Per. ITK Ne77-1242

Jleknapauusa o COOTBETCTBUHU
RmeiictBuTeNbHA f0 31.01.2015

Beinyck H3XaHHA OCYmeCTBJeH NpH ¢H-
HaHCOBO# noxgepxke MenepaabHOro
areHTCTBA MO MeYaTH M MACCOBBIM KOM-
MYHHKALHAM.



Munomer — oOpy’KHue pyccKoe.
9TO yTBEpKIeHNe MOoAIepPKHBAET
CBOMM aBTOPHUTETOM SHITUKJIOIE-
nusa. B Hell HamucaHoO, YTO HUAEIO
CO3JaHNA MHHOMETa YCIEeIIHO pe-
aynmmsoBas muumaH C. H. Biacees,

AKTHUBHBLI YYaCTHHUK OOOPOHEI
ITopT-ApTypa. OH IpeaIoKuJI 1c-
MoJIb30BaTh 47-MM opyaue s
CTPEJbOBLI IIeCTOBHIMM MHHAMH,
KOHCTPYKIIA KOTOPBIX OBLIA pas-
paboTaHa UM COBMECTHO ¢ KanmnuTaHoM ['ob6ATo.

3aueM ke MoHaLOOMJIOCH 3TO opyskue? K Hauany XX Be-
Ka CYIIeCTBOBAJIO YeTKOe pasjieJIeHue CHCTEM apTUJIIePUIi-
CKOI'0 BOOPYKEHHA — NOYIIKH, rayouiiskl, MopTupbl. OHu
pasINYaINch KOHCTPYKIIHE, TpaeKTOpHe 1moJjieTa CHapAaAa
¥ HasHaueHneM. OgHako samuTEuKH IlopT-ApTypa, HMEB-
IIIe B CBOEM PACIOPAKEHUM pasJIUYHbIe CHCTEMBI apTHJI-
JIEPUHCKOTO BOOPYKEHUA, CTOJIKHYJIUCH C TAKUM 3aTPYAHE-
HueM. OHM 3HAJIM, YTO AMOHIBI BeAYT MOAKOI IIOJ CTEHBI
KPEeIoCTH, HO OOPOThCA ¢ HUMH OKAa3aJIOCh HEeUeM.

Torza Mopckue oduilepsl IOPT-APTYPCKOM 3CKAAPHI PEIlu-
JIX TOJEJNTELCA C CYXONYTHLEIMMA KOJIJIeraMu OCOOBIMM MUHA-
mu. OHM Ha3LIBAJINCH METATEeJIbHBIMU M COCTOSJIN Ha BOOPY-
JKEHUH pANA POCCHICKUX OPOHEHOCIEB M KpeiicepoB. Mera-
TeJbHAsd MHHA IIPEACTaBasAIa cOO0M IMUINHAP C XBOCTOBBIM
oreperrneM. OHa umena xaaubp 225 MM, AauHY 2,35 M 1 Bec
75 kr (B Tom uucie 31 Kr B3peIBUaTKM). MUHa 3Ta BHICTpe-
JIMBaJIaCh M3 TPyOYaToro ammapaTa ¢ IIOMOLIbIO ITIOPOXOBOTO
3apAna U Iopakaja Ienb Ha auctaHmuur 100 m.

W ecsim Ha Mope HmOABJIEHHE TOPIE] CHeJaji0 MeTaTelb-
HYIO MHHY K HauaJly XX BeKa apXam3MoOM, TO Ha CyIIle OHa
OKasaJjiach B CaMBIi pa3. SalfUTHUKAM KPEIoCTH OBLI J0C-
TaBJIEH IJIaAKOCTBOJBbHEIM MeTaTeJIbHLIN annapar, KOTOPhIH
BBICTPEJINBAJI OIIEPEHHBIA CHAPAJA, 00JaJaloNINii HaBEeCHOMH
TpaeKTOpueH 1 OOJBINONH Pa3pyIIUTEIbHOM CHJIIOMH.

Tak, 6osee 100 et Hazang B ocaxxkaeHHoM IlopT-ApType
TOSIBUJICA IIEPBLIIl MUHOMET. VI HEIHE MHHOMETHI MCII0JIL3Y-
oTcss B Poceniickoit apmun. B yacTHOCTH, Y Hac CTOUT HA
BOODPYKE€HHMHU CaMblii MOIIHBIN B MUpe caMOXOAHbIH 240-MM
muHoMmeT 2C4 «TronpmaH».






