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BECTH C IIATH MATEPUKOB

K Bompocy o Tenenopranun. PaETacTHYECKH pacckas

HATEHTHOE BIOPO

HAIITI TOM

KOJJEKIINA «HOT»

HAYYHBIE 3ABABbBI

Beproaer IOpseBa

3AQYHAA MKOJA PAJUOIJEKTPOHUKHA
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YUTATEJLCKUN KJIYB

HOEPBAJA OBJOKKA

IIpensiaraemM OTMETHTh KaueCTBO MATEPHAJIOB, a o 12 jer,
Takxe NePBOi 00J0KKH N0 NATHOAILIHHOM cHe- 12 — 14 ner*
Teme. A 9TOGBI MEI 3HAJIH Balll BO3PACT, CAeIai- .

Te IIOMETKY B COOTBETCTBYIOIIei rpade Goasure 14 jer.
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BBICTABKH

LWAFAIOLIME

BbYLYLLEE

B MI'TY umenu H. 3. Baymana nHedaéHno 6wvLaa
noxas3ana IKCNoO3uyuUn, nocéau,eHHas pabomam
ywacmHukoe owepednozo Bcepoccuiickozo
dopyma «Illlaz 6 6ydywee». Ha neii emecme

¢ Opyzumu nocemumenamu nobviéan u Haw
cneyuanvrovlii koppecnondenm Cmanucnas
3uzynenxo. H éom wmo mam yeudean...

Mot us Sanouspos

Haunem Hamr pacckas Cc IIpeJCTaBJIeHHA PaboOT caMbIX
IOHBIX YYACTHUKOB ¢opymMa — 4-KJIaCCHHUIILI U3 Juiles Ne 4
r. Mypmancka Oubru SIponkoii 1 ee pOBECHHKA M3 IIKOJIbI
Nel r. KoBnopa MypmaHckoii obactu Anekcanapa Bucaesa.

Ou1r0 OYeHb MHTEPECYeT UCTOPUSA BHIUUCIHUTEILHOA TeXHU-
Ku. «E1e 1o Toro, Kak MosiBUJINCH COBPEMeHHbIe IIU(POBLIE
KOMIIBIOTEPHI, — pacCKasajia OHa, — CYII[eCTBOBAJIH aHAJIO-
roBbl€ BHIYUCJIUTEJIbHbIe MamnHbl. [Iprnuem, korga B 1902
rogy Ha OJZHOM M3 3aTOHYBIIMX aHTUUHBIX CyAOB ObLI 00HA-
Py°KeH HeKHii mpubop, UccaedoBaTe N J0JIroe BpeMs He MOr-
JIX TIOHSATD, NJIA Yero OH mpegHasHadeH. W Jumbp HegZaBHO
JOoraJajnch, YTO 3TO OBIJIO BBIYUCIUTEJIHHOE YCTPOICTBO,
cosmaHHoe eie BO II Beke o H.3. [IpeBHHE MopeliaBaTejan
WCITOJIb30BAJIM €ro AJIS PEellleHUus 3aJa4 HaBUTAIlNK IIPU KO-
pabJIeBOXKIeHUH » .

Q11 He TOJBLKO XOPOIIIO 3HAeT UCTOPHUIO aHAJIONOBLIX BbI-
YHUCJAXNTEJNbHBIX MAaIlWH, HO U caMa cHeJjiajia ABa YCTPOM-
CTBa, KOTOpbIe IOMOTAIOT €l IPU U3YYEHUH MAPIIPYTOB HA
reorpa®@uYeCKUX KapTax. ITO KYPBUMETP W ILJIAHHUMETP.
IlepBbIil HCHOJIB3YETCA AJIA ONPeJeIeHUs JJINHBI MapIIpy-
Ta Ha KapTe, a BTOPOM XOPOIII JJIf BbIYHUCJIEHUA IJIOIALEH.

Teneps OHA XOUYET MMOCTPOUTH eIle U mantorpad — mpu-
60p, KOTOPBIN UCIOJIL3YEeTCSA IAJIS KOMHUPOBAHNS YepTerKei
¥ PUCYHKOB B Pa3HbIX MacmiTabax.
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CBou paboThI ¢ yIOBOJBCTBHEM
JEeMOHCTPHPOBAJH IOHbIE TEXHUKH
Anexcannp Bucaes, Huna Xoayc,
Anppeii Bapaioros u Oua fApoukas.



Anexcanapa BucaeBa 3anHTepecoBasau npobdieMsbl 6€30-
nmacHocTu aBToMoOMIs. IIOCKOJIBKY BOAUTENbCKHE NpaBa
eMy yZAacTCs MOJIYyYUThH ellje He CKOPO, OH IOKA FOHAeT WT-
PYIIeUYHBI aBTOMOGHIb C PAfUOYIIPaBIEHUEM.

IIpu 5TOM BEISICHHJIOCH, YTO CTOUT YYTh 3a3€BaThCA, KaK
aBTOMOOHJIBYMK CO BCEro X0Ja MOJKET Bpe3aThCA B KaKoe-
Hnoyab npensartcreue. M Cama paspaboran cucremy City
Safety. Tax conmmuaHo Ha3bpIBaeTCA cCHCTeMa 0e30IIaCHOCTH,
KOTOpas cOoCTOUT u3 doroauona u 0soxKa muBepcuu. «Te-
nepb MO aBTOMOOMJIb, KAK TOJIbKO 3aMETHUT IIPEIsTCTBUE,
TYT 2Ke JaeT 3aJHHI XO4», — IOSICHUJI OH.

A eme Camy mHTepecyeT ucTopus pobororexHuku. OH
n3yyaeT, KaK poOOTHI, MOHAYANy OBIBIIHE IIPOCTO MEXaHM-
YeCKMMH HTPYIIKaMH, CO BpEMEHEM CTaJId IOMOII[HUKAMM
awoneit. HelHe oHM cIIOCOOHBI Ja)Ke 3aMEHUTh MUHEDPOB, BO-
I0JIa30B WUJIM IIOYKAPHBIX TaM, I'Zie 0COOEHHO OIACHO.

Abiwo gus unbaiugob
Y Imurpusa Edbpemosa, yuenuka 11-ro xiacca us r. Ho-
ruHcKa MoOCKOBCKOM 00J1acTH, eCThb CcOCell, BEIHYKACHHbBIH
MOJIL30BAThCA MHBAJUIHOM Koasickoii. Ilomoras emy rpy-
3UTHCA B JIETKOBOM aBTOMOOMJIBL, JlMMa IIpHIIET K MBICJIH,
YTO HEIHENIHHE MOJeJIX JIErKOBOI'0 TPAHCIIOPTA ILJIOXO HpH-
crocofJIeHBI K HYXXJaM KOJIACOYHUKOB.

A on npuaymai cBoe perreHue 9Toi npobaembl. HeiHem-
HHe aBTOMOOWJIN B JIVUIIIEM CJIyYyae MMEIOT HINPOKYIO 6OKO-
BYIO JBepb, PaclaxHyB KOTO-
PYIO, KOJSICOYHHUK BBIHYXKAEH
nepecakMBaThbCA U3 KOJACKH
3a pyJb aBTOMOOMJIA, a 3aTeM
CKJIAAbIBATh M BTACKMBATh 34

€000 KOJIACKY.
«Byger kyza mnpoime, —
paccyauna Imurpuii, — ecau
KOJIICOUHUK CMOJKET BKAaThI-

Ouxu nua caensix paspa6oran Base-
puit Habsuse u3 r. Boarogoncka. Yas-
TPa3BYKOBBIE€ TATYHKM, HCIOJIb3ye-
Mble B HHX, IOMOralOT OPHEHTHPO-
BaTBCA B IPOCTPAHCTBE, MPeAyIPex-
as 0 MPenATCTBHAX.



BATHCA B aBTOMOOHUJIb IIPSIMO Ha KOJIfACKE U, He BCTaBasd
¢ Hee, IPHUCTYIIATh K YIPaBJIEHUIO AaBTOMOOHIIEM ».

s sroro JIMurpuii paspaboras u IIOCTPOUT MOJAENDL aB-
TOoMOOMIIA, rae 6araskHas ABepb 060pyAyeTCsa IMTaHAYyCOM, IO
KOTOPOMY KOJIACOYHUK BbE3)KaeT BHYTPH caJloOHa, HeIoc-
PEACTBEHHO K IaHeJu yrnpasjeHus. Ilocie aToro mogHuma-
I0TCA CKJAaAHbIe 3aJHUEe CHUOEHbA U B aBTO dyepe3 GOKOBBIE
IBEPHU CafATCSA POACTBEHHUKHU WJM 3HAKOMBIE BOIUTEJIA.
HeckonbKo MUHYT — U ITOcaJKa 3aKOHYeHA. JlanbIllie MOX-
HO TPOTAThCS B IIYTh.

Tycenuunsui caunoxoq

«CamMoxonHasa paguoyIpaBiideMasd I'yCeHUUYHASA MallnHA
¢ cucTeMoii GecipoBogHOro HabGJIIOAeHUA» — TaK Ha3BaJl
cBOIO pa3paboTKy 10-kiaaccHuK mIKOJaBI Ne 26 us r. Baagu-
KaBkasa AHapeii Bapaioros.

Jro y:xke He nepBasd paspaboTka AHapes. [IBa roma Hasazn
OH HAYaJl CO3[aBaTh CAMOXOAHYIO IIaTHOPMY Ha KOJIECHOM
X0ny, HO IOBOJILHO CKOPO B Hell pasdouapoBajici — MaJja
npoxoxauMocTh. He ciyyaiiHo TAHKM M MOIIIHBIE TPAaKTOpAa
BO BCEM MUDE UaIllle BCEr0 CTPOAT HA I'YCEHUYHOM IIIACCH.

IIpu comeiicTBMY COTPYAHUKOB Peciy0InKaHCKOro eHTpa
JEeTCKOT0 TeXHUYECKOr0 TBOPYECTBA pecuyOanKu AlaHus,
a Tak)Ke CBOMX HAYYHBIX PYKOBOAHUTEJIEH — 3aCyKE€HHOIro
yuurensa pecuybauku . B. PagueHko u KaHAugaTa TeXHU-
yeckux Hayk M. B. CusnaeBa — AHApeii BMecTe ¢ JPYyTUMHK
pebATaMu 3a IIOJITOPa roja MOCTPOMJ PAAUOYIIPABIIEMYIO
MOJeJIb TAHKeTKHU JJIMHOI0 OKOJIO MeTpa, Ha KOTOPOI M IIpo-
BepHUJI IIPAaBUJILHOCTH CBOMX Pa3paboTOoK.

«B mpotiecce BhIOTHEHUSA PabOTHI OBLIN M3y4YEHBI OCOOEH-
HOCTH 'yCeHHYHOTO X044, & TaKyKe BO3MOYKHOCTH OJHOBpe-
MEHHOT'O MCIIOJIL30BAHUSA ABYX KaHAJIOB CBA3U AJiA paboThI
CHCTEM paJNOyIpPaBJIEHUSA U BUAEOHAOIIOJeHUA, — PACCKA-
3ay Auzapeii. — Ilosaraio, 4To Takas MalllMHa-HCCIELOBA-
TeJb MOXKeT MPUTOJUThCA coTpyaHuKaM MUC, crnemnciaysk6
U Jjayke apxeoJioraMm, HaIpuMmep, IJis pa3BeJKH MeCTHOCTH.
Benp ona He6GoJsbllIasg — BCIOAY MIPOMIET» ...

A BuneoxaMepa Io3BOJIUT 3aHUKCUPOBATh BCe, UTO IIPOKC-
XOJMT BOKDYT, IIepejaBas HHPOPMALHIO HA IIYyJILT yIIPaBJIe-
Huda. TaHKeTKY TaKKe MOXKHO 000py/j0BATh BCEBO3MOMKHBI-
MM JATYNKAMH — PafHAaIliy, YHCTOTHI IIOYBLI U aTMOC(eEpHI.
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Yermanobra qas owuchinn bosqyxa

Bragumup Cenbuuisig, 10-KnaccHuk us jgumesa Ne 77
r. Yensabuncka, npuBe3 ¢ co60i B CTONHIY IEIYI0O XUMU-
YecKyI0 YyCTaHOBKY. Ml MOKa3bIBajl BCEM jKeJIaloIIUM ee pa-
6oty B pexxume on-line.

CyTb K€ UCCIeOBaHMs B CIENVIONEM. «3arpa3HeHne OK-
py»Kaloleii cpelbl — 3TO rjiobajibHaA MpobJemMa deaoBede-
cTBa, — pacckasay oH. — OcobGeHHO 3TO oIyIliaeTca BO
MHOT'HX IPOMBIIILJIEHHBIX TOPOJaxX, TAKUX, HAIIpUMep, KaK
Ham Yenabunck. OQHUM M3 OCHOBHBIX I'a30B, 3arpsa3HAIO-
KX aTMocepy, ABIAETCS JUOKCUA cepbl. B Moeii paboTe
HMCCIEAVIOTCSA MEeTOAbl OYHMCTKHU BO3JyXa OT CEPHHUCTOTrO
rasa, npeBpallleHue ero B 6e3onacHble BellecTBa».

ITopasmelicaiuB, Bragumup npemjyiosKua Taxkodl crocobd
OUNCTKH BO3[yXa. JKCIEepPUMEHTaJbHasd YCTAHOBKA 000Dy-
IOBaHA 3JIEKTPOJIN3ePOM, KOTODPHIi, pasjiarasg Bogy Ha BO-
OOpOoa U KHCJIOPOJ, mo3BoJisgeT 3O(PeKTUBHO pPereHeprupo-
BATh OKHCJINTEJIM CEPHUCTOTO ra3da U APYTUX BpeJHBIX Be-
mectB, noBeimasa KIII cucrembl. B Helt npuMeHAIOTCA TH-
MOXJIOPUT M XJIOPAT, AEHCTBYIOIIME B IEJOYHOH cpene.
Peaxuuu npoxogar ¢ 60ybII0i cKopocThio. B pesynbraTe
obpasyerca cyJab(paT Kaaus, KOTOPHLIM B JaJbHEHIIEM MO-
sKeT GBITH MCIIOJIB30BAaH B KauecTBe IeHHOTO yAoOpeHus.

Kpome Toro, Kax moKasajii 9KCII€ePHMEHTHI, YCTAHOBKA
crioco6Ha 06e3BpeAUTL U APYrHe BpeaHble BelllecTBa — Ha-
npumep, popmanbaerny, okcun azora (IV), denosn, okcuasl
XpoMa, AaBas Ha BbIXOJe YUCTHIH BO3AYX.

«JIabopaTopHasi ycTaHOBKA roTOBa M UCIpaBHO paboraer,
OJIHAKO IIpH Iepexoje K GoIbIIuM MaciiTabaM OYUCTKH BO3-
IyXa ee mpuaeTcs, BUAUMO, AopabaThIBaTh, — II0JjaraeT
Baagumup. — Hanpumep, BOSMOXKHO, TPUAETCS OTKA3ATHCS
OT O30HMPOBAHUSA OUYHUIIEHHOTO BO3yXa, MIOCKOJIbKY 3Ta OIle-
paius TpeGyeT JOIOJIHUTEILHOIO PACX0a AJIEKTPUYECTBA Y.

Crousko serenu € xaacce?

HNmenHO 3TOT Bompoc 3anHTepecoBas 10-KaaccHuiy Ma-
nuay-Mumegsr HoBukoBy, yuamiyioca mkoJgsl Ne 1359
r. MockBrl. U Bompoc, HaZ0 CKa3aTh, He Npa3qHblii. Magu-
Ha 3aMeTHJIa, YTO K KOHIY 3aHATUH MHOrUe ee OSHOKJIACC-
HMKY ¥ OHA CaMa 4yBCTBYIOT cebA yCcTaBIIMMU, MHOTUM
JasKe KajKkeTcd, YTO B KJjlacce He XBaTaeT KUCJIOpoJa.
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Baagumup CeJsHHILIH IPHBE3 ¢ CO60HM B CTOJHIY XHMHYECKYIO yCTa-
HOBKY II0 OYMCTKe BO3yXa OT HPOMBINIJIEHHEIX Ta30B.

ManguHa pemnia IpOBEPUTH U C IIOMOIIBI0 XMMHUYECKUX
ONBITOB YCTAHOBHJIA, YTO M B CAMOM Jiejie K KOHILY 3aHATHH
KHCJIOPOJa B KJIACCHOII KOMHATE CTAHOBUTCA 3aMETHO MEHb-
ure, ¥eM ObL10 yTpoM. Kak OniTh? IIoHATHOE AEI0, HAIO BOC-
CTaHaBJIMBATH KOJHMYECTBO KHCJIOPOAA 110 Mepe ero morpedJe-
Husa. ImeHHO Tak aenaioT KocMoHaBTel Ha MKC, Mopsaku Ha
NOABOAHBIX JoAakax. Ho ecau TaM AJISL 3TOTO €CTh CIEIHAJIb-
Had anmapaTrypa, TO o0bIYHAA IIK0JIAa 063aBECTUCH €10 He MO-
skeT. XoTA Obl 110 GUHAHCOBBIM COOOparKeHNIM.

«3aTo MBI BIIOJIHE MOXKE€M B KaXKJOM KJAacce pa3BeCTH
CTOJIbKO KOMHATHBIX pPacTeHHi, CKOJIbKO HaM HaJ0, — pac-
ckaszasa Manuna. — Bengp BceM M3BeCTHO, UTO MMEHHO pa-
CTEHUS BBIJEJISAIOT KHUCJIOPOS,... »

Pemnenne nmpobsiemsl B o61em moaydeso. Ho orser, corsa-
CHUTECH, BCE-TaKU JJOBOJILHO HEOIpeeJeHHBIN. ITO UTO e —
BeCh KJIacC 3aCTaBUTH IIBeTOYHLIMHU ropuxkamu? Torma Ma-
AUHa IIPOM3Beja pacueThl. ¥ CTAHOBUJIA, CKOJIBKO KHUCJIOPO-
Ja B 4ac HaJ0 KaKIOMY 4eJIOBeKY, CKOJIBbKO ero IoCTyIaeT
C YJIHIBI U CKOJIBKO JOJI’KHBI IIPOM3BECTH PACTEHHUA.

B pesynbTaTe y Hee mOJy4YHIICA YeTKMiIl, 060CHOBAHHBIA
OTBET, CKOJIbKO M KaKUX PACTEeHUH JOJI’KHO OBITHh B KaYKIOM
kiaacce. Hy, a nanbie Bce 6bl10 yike IOHATHO. B cooTBer-
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CTBMM C HAYYHBIMM PEKOMEHIAUUAMHU INKOJLHBIA HapoX
CTaJI IPUTACKUBATH U3 JOMa KOMHATHBLIEe PACTEeHUA, 00bsAC-
HUB POAUTEJIAM CYTh IIpobjeMbl. Tak oHa m Gblia pellleHa.

«¥Y Hac B KJacce JaKe yCII€BA€MOCTb IIOBLICHJIACH, —
ojBeJia UTOr cBoeil pabore Maguuna. — A omryiieHue ycra-
JIOCTH OTCTYIIUJIO» ...

Cevenuus kapmogpeis

B ornnume or Maguubl, ydeHUK 7-ro Kjacca juiesa Ne 86
r. dpocnasas Aprem XamoB 3aMHTepecoBajCcA He JUCTh-
MU, a KOpeIllKaMu, TOUHee, KJIyOHAMU KapTodes, odpasy-
IOIIUMICA HMEHHO Ha KOPHAX.

«Kapromxka, Kak nu3BecTHo, Bropoii xyue6 Poccun, — Ha-
yaj OH CBO¥M pacckas. — EcTb ee J00AT Bce, a BOT KaK
BBIPAIIIUBATH 10 HayKe, 3HAIOT HEMHOTHE» ...

Bec cioBaM Aprema npuzaer xors 661 TOT GaKT, YTO BMe-
CT€ CO CBOMMH CTapIIAMHU KOJIIeraMu — CTyAeHTaMu Mec-
THOM CEeJIbCKOXO03ANCTBeHHOH aKaJeMuu, 0 PYKOBOACTBOM
mKoJbHOro yuurens M. A. KyniukoBoii 1 KaugugaTta cejb-
cxKoxoaaicTBeHHbIX HayK C. A. XamoBoil oH yxe TpeTuu
roJi y4acTByeT B YHUKAJbHOM JKCIIEPHMEHTE II0 pa3MHOKe-
HHUIO 3JINTHBIX COPTOB KapTodess.

9T0 He TaKoe y»K mpocroe Aejo. MHorue, HaBepHoe, AyMa-
IOT, YTO JOCTATOYHO OPOCHUTH IO BeCHe KapTodeJnHy B 3€M-
JII0, M K OCE€HH, IIPH COOTBETCTBYIOIIEM YXO/€, BEIPACTET Iie-
JIBIF KapTodenbHBIN KycT. TaK IpON3BOAAT IPOMBIIIICHHBIE
copTa AJA IPOoAakKH U MOoTpebIeHusa. DJIUTHBIE JKe, HOBBIE
CcopTa CIHUIIKOM I[€HHEI, YTOOBI UMM PACIIOPAMKATHLCS IOH00-
HBIM 00pasoM.

HeMmuorue, HaBepHOe, IIOMHAT, YTO KAPTOIIKY MOKHO
pasMHOKaTh U cemeHamu. He ciyualino B Hauase jieta Kap-
ToeJLHBIN KYCT IIBETET, a I10 OCEeHU, KpoMe KIyOHel, faeT
emre 1 cemeHa. OIHAKO B HAIIM SHU KAPTOIIKY CEMEHAMU
HHUKTO He Pa3MHOMKAaeT — CJIMIIKOM [J0JIr0e U XJOMOTHOE
ato geno. IIpuayman Gojiee IPOAYKTUBHBIN CIIOC00.

«IIpeagcTaBuM, YTO MBI C BAMH IIPUBE3JIM OTKYAA4-TO Ia-
KeT UM Ja)Xe MEIIOK 3JIMTHOM KapTOIIKM HOBOI'O COPTA,
Kak cjheyaJj 9To B cBoe BpeMd Ilerp IlepBhIil, mpuBe3mnii
Kapromky u3 'osmanauu, — pacckaserBai Aprem. — Kap-
ToeJIMH BCEero HECKOJBKO AECATKOB, a HaM JKeJlaTeJIbHO 3a-
ceATb cpa3y 00JbIIIOe MOoJIE...»
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ApTtem XanoB IeMOHCTPHPYET KapTo-
(e HOBOTO COpTA.

Hccrapu wu3BeCcTeH CIocol.
Ilpn HegocTaTKe IOCAZOYHOTO
MaTepHaa KaKIbll KJybeHb
pa3pe3alT Ha HECKOJbKO Yac-
Tei, KOTOpbIe MMOMEIIAIOT B OT-
IeabHbIe JTyHKH. Ecu 3a mocan-
KaMH XOpOIIIeHbKO YXa’KUBaTh,
TO K OCEHH MOXKHO co0OpaTh He-
IIJIOXOM YPOXKal KJIyOHeM.

Ceituac y4yeHbIe HOIILIN AaJIb-
me. OHU AOKasaju, YTO Ielb-

HOe pacTeHHe MOXKHO BbIpac-

THUTH, B3AB JIUIIIb KPOIIIEUHBII KYCOYEK TOro Ke KIyOHS HJIH
Iaxke BepxyIreuHoii mouxku. IIpasga, Ipu 3TOM HCIOJIb3YIOT-
cA crenuajJbHble TexHoJoruu. CHauajia 3apobIIINA IIpOpa-
IIUBAIOT B IUTATEJILHOM pacTBOpe 0coboro cocrasa in vitro,
TO €CTh «B CTEKJIe», B Mpodupkax. Korga uepes cTeKJio cra-
HOBUTCSI BUAHO, UTO PACTEHUE BHIPOCJIO YK€ ZOCTATOYHO AJIs
TOTO, YTOOBI MOXKHO OBIJIO PA3JIMYUTDL BEPIIKH U KOPEIIKH,
Ca’KeHIIbI MEePEHOCAT B TEIINIY. 3AeCh WX AOPalIUBaIOT
C IOMOIIBIO TUAPONOHNKH. TaKk HasbIBaeTCA METOX, Korja
KOPEeIIIKY PaCTeHHs OMBIBAIOT CIIEIIUAJIbHBIMY MUTATEIbHBI-
MH pacTBOpaMH, He IOTPYyKad MX B IIOYBY.

«Jleso B TOM, UTO B IIOYBE 3a4acCTyIO0 OOHMTaeT OrpoOMHOE
KOJINYeCcTBO 60JIe3HETBOPHBIX OaKTepuil, — mosicHuya Ap-
TeM. — A XoueTcs BeAb IOJYUHUTD AJISA PAa3MHOMKEHUS dJINAT-
HOT'0 pacTeHUs 3A0POBOE IIOTOMCTBOY ...

B urore npumMepHO uepe3 3 MecAIla IOJYYalOT IEePBBIA
yposKa# cynepasimTHBIX KiIyOHeil. OHM, KaK MpaBuio, GbI-
BalOT HeOOJbIIINEe, HO BIIOJHE T'OAATCA KaK IMOCANOYHBIA
maTtepuay. MU 3aca’kMBalOT OMBITHOE IIOJI€ U B IIOJIOKEH-
HBI# CPOK NOJYy4YalOT HOBBIN ypOXKall CYIEPIJTUTHBIX KJYyO-
Heil. x y»Ke HCHOJB3YIOT AJIA PA3MHOMKEHUS HOBOTO COPTa
B TOBAPHBIX KOJMUYECTBAX.

C co6oit B MockBy ApTrem XamnoB npuse3 He TOJIbLKO OTYET
0 IIpOBeJleHHOM paboTe, HO U MOJIyYeHHBINM IPOAYKT B HATY-
paisbHOM BHufe. CKaszay, 4YTo coOMpaeTca yCTPOUTH AerycTa-
LIMI0 YUIICOB U3 HOBOM SAPOCJIABCKOMN KAaPTOIIKH.



UHOOPMAIIUA

IIPEMHUSA POCCHUMC-
KOMY AKAITEMHUKY.
JlaypeaToM mMaTeMaTu-
yecKo# npemuu Abess
B 2014 rogy cran aka-
nemuxk PAH fIxkos Cu-
Hal, corpyaHuk IIpun-
CTOHCKOTI'O YHUBEPCHUTE-
Ta u UHCTHTYyTa Teope-
THYEeCKO GU3UKM HMe-
Hu Jlangay.

Harpaga npucysxnena
y4yeHOMY «3a (hyHAaMeH-
TaJbHBII BKJIAJ B U3y4e-
HUEe JUHAMHYECKHUX CHC-
TEM, 9PrOAUUECKYIO TeO-
pHIO U MaTeMaTUYeCKYIO
Gu3uUKy>».

O6J1acTh HAYYHBIX WH-
TepecoB 1. Cunasa cdo-
KyCcHpOBaHa Ha I'DaHUIIE
Mexay PU3UKON U Ma-
TemMaTukoii. B uwucie
mpouero ydYeHBIH yco-
BEPIIIEHCTBOBAJI IIOHA-
THe SHTPOIINH, BBEAEH-
HO€ 3HaMEHUTHIM COBET-
CKHMM MaTeMaTHKOM AH-
apeem KoaMoroposbiM,
KOTOPBIH ObLI yUHUTEJIEM
5. Cunas. ITousaTue mo-
JIy4YnJIO Ha3BaHUE «9HT-
pounu KosmoropoBa—
Cunas».

B npomiom rogy mnpe-
muio AGeJist «3a peBOJIIO-
IIMOHHBIA BKJAJA B aJ-
rebpanyecKyl0 I'eOMerT-
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puto» moxyuun IIbep
Heanus. B 2009 roay
JlaypeaToM IIpeMuu CTaJ
poccuiicko-dppaHIy3-
cKuil MmaTemMaTuxk Muxa-
un I'pomoB, crieraiucT
IO MeTPHUYECKOH M DH-
MaHOBOM TreoMeTpuH, a
TaK)Ke TEeopuUu TeoMeT-
pUYecKuX IPYIII.
IIpemus umenu Aobe-
asa ObLTa  y4dpeskJeHa
npasureabcTBoM Hopse-
ruu B 2002 rogy. Csoe
HasBaHUe OHA MOJIyYHJIa
10 UMEHU HODPBEXKCKOTr0
marematuka  Hwuabca
Xenpura Ableiss, BHe-
CIIIEr0 3HAYUTEJbHBINA
BKJIaJ B TEOPUIO DALOB
M CTaBIIEero OCHOBAaTe-
JeM TEeOPHUH JJLIUIITHU-
yecKuX QYHKIIUHA.

CBOVICTBA CBEPX-
IIPOBOOANUILETO
CTEKJIA usyuens Poc-
CHHACKHUMU UCCJIeOBaTe-
aamu MO®TU u UTD
PAH coBmecTHO €O CBO-
MU KoJuteramu. Pabo-
Ta OTKPbLIA YYEHBIM
MHOI'O MHTEPECHBIX (aK-
TOB ¥ IIPOIIECCOB B KOM-
MO3UTHOM CHCTEME U3
oJ10Ba u rpadeHa.

IIpu cioBe «cTekyo»
He HY»XHO JyMaTh, 4YTO

HHOOPMAIIUNA




NHH®POPMAIINA
pedyb HAEeT O TOMI_E/IaTe-
puaJjie, 4TO IPOIIYCKaeT
BUAMMOE IJIa3y 4YeJloBe-
Ka wusiayuenue. Cob-
CTBEHHO, ceHlyac CTeK-
JIOM Ha3BLIBAETCA JII000MH
MaTepuaj He3aBUCHUMO
OT ero XUMHUYECKOT'0 CO-
cTaBa, KOTOPBIHA IIPU OX-
JAXKIEHUN IePeXOIuT
U3 XKHUIKOT'0 COCTOSHUA
B TBepjoe 6e3 KpucTaj-
JIA3AIUH.

Hexoroprle maTtepua-
JIBI MOTYT TIEPEXOIUTDH U3
OIHOT'O COCTOSIHUA B JDY-
roe, eCJii B UX CTPYKTY-
pe IpOUCXOAAT HebOOJIb-
e N3MeHeHus.

IIpodeccopos 3auHTe-
pecoBaJ mepexoJ; Berle-
cTBA U3  COCTOSHUSA
«CBEPXIIPOBOAHUK» B CO-
CTOSIHME «MeTAaJJI», 3TO
B CcTajJo O0BLEeKTOM HC-
CJIeJOBAHUA YUEHBIX U3
M®OTU u UTP PAH.
Hccnegosanmnem maHHO-
ro ¢eHoMeHa 3aHUMA-
JINCBh TaK)Ke KOJLJIeTd U3
WNspaunnsa n Opannuu.

CAMOCTOATEJBHAA
JIOOKA. CTyaeHTHI
Tomckoro yHuBepcure-
Ta CUCTEM YIIpaBJIEHUS
M PaguO3JEeKTPOHUKH
CO3JaI0T KOMILIEKC, KO-

TODBIA IIO3BOJIUT JIOAKE
CaMOCTOATEJNBHO IIepe-
MeIlaThCs 10 BOLOEMY,
HUCCIeayA TIIyOUHY U pe-
abed nHa. «B manbpHe-
IIeM amnIaparypa mo3Bo-
JIAT U3MEPATH TeMIlepa-
TYypy BOABI U OIIpeJe-
JATh €ee XHUMHYEeCKUH
cocTaB», — COOOITHI
JKypHAJHCTaM OLUH M3
paspaboTYNKOB IIPOEK-
Ta, UBau Kypasies.
ITo ero csioBam, mpu-
6op cocrouT u3 3 uyac-
Ted — KopIlyca JOIKH
IJuHOI B 1 M, Moayiad
CHATUA JaHHBIX, 4 TAK-
JKe meHTpa ob6paboTku
¥ TIepechLIKH JaHHBIX.
Muxkponpoieccop yiI-
paBjsieT MOTOPOM, Be-
JIeT JIOAKY B 3aJaHHYIO
TOUYKY, BBIBEPAA KOOP-
OIUHATHI 10 CIIyTHHUKY.
Ilocne uero BKJIIOYaeT
rUApPOJIOKATODP, CHHUMA-
eT JaHHBbIe O TJIyOHHe.
3aTeM MUKPOIIPOIECCOD
obOpabaTsIBaeT  IOJY-
YeHHbBIE JAaHHBIE M IIe-
pellaeT X OIIEpPaTOpPY.
IIo cmosam H. HKy-
paBJieBa, TaxKad JIOJKA
MOXKeT OBITH IOJIe3HA
paboTHHKaM BogOXpa-
HUJHUIL, IOPTOB, CO-
Tpynaukam MYC...

HHOOPMAIIAA
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Hexoz0a na cmpanuyax ¢ganmacmuieckux
POMAHO0E C OKONLOCEEemOo8blMU CKOPOCMAMU
nemanu ¢gomonnvie 36e3donemut. IIpunyun
pabombt ux déuzamenel wauye 6cezo vlznaden
max. IIod Onuwem 36e3donema 63pvléaniucsd
HebonbuLue mepmosadepHbie UNU AHHUZUNAYUOH-
Hbte 3apsadwvl. [Tomoxu snepzuu u céema,
603HUKA8ULUE NPU IMOM, 6036PAU,ANUCH HA3a0,
ompajicenHble napabonuwecKum 3epKaiom,
Komopoe, no cyuecmey, u npedcmagaano cobou
Jnuwe 36e3donema. Bosnukxana peaxmuenan
omdaia, KOMOpPaa u pa3zoHana 3éezdonem

00 HeMbLCIUMBLX CKOpOCcMmell.

Oodnaxo Ha camom Oene, noxodxce, nonem

K 36e30am 6ydem 6viznademdb 606ce He mak.

Tlepbote 2onnu wocuuneckux napycrurol

B 1958 roay cnemuanuctel HACA paspabaTsiBajiu mpo-
eKT oToHHOro 3Be3gosera «OpuoH». Ho mpomwio uyts 6o-
Jiee IOJIyBE€Ka, U Telepb OH HNpaKTudeckKHu 3a0bIT. Ta ke
cyasba mocTuria u npoekt «lexan» BpuTaHCKOro Mesxinia-
HeTHOro ob1ecTBa, BHIABUHYTHIN B 1970 roay. Yk ciaui-
KOM MHOTO B HMX OBIJIO 00HADYKE€HO HeJOCTATKOB.
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TOPU30HTHI HAYKH U TEXHUKH

WNnes neraTs HA «B3pBLIBOJIeTE» ObLLIa IPM3HAHA HE CaMOii
6esonacHoi. Tem Oojiee YTO MO CHUX ITOP HUKTO TOJKOM He
3HAaeT, U3 KaKOro MaTepHaja AOJIXKHBI ObITh M3TOTOBJIEHBI
napabosuuecKkue 3epKaja, CIIOCOOHBIE BHIAEDPKATH OTOHb
TEePMOSAAEPHBIX HUJIN aHHUTHUJISIIHOHHBIX B3PHIBOB.

Kpome Toro, ectb BeJib U HHbBIE, 00JIee MPAKTHYHbIE KOH-
CTPYKUuM i moJieroB o CoslHEYHOM cucTeMe U 3a ee Ipe-
mensl. Bor, Hampumep, Kakad ujes Obljla BEICKasaHa (GaH-
tactom Aprypom Kiaapkom B 60-e rogel XX Beka.

«CHacTHu APOKaJIX OT HATYTH: MEXKILJIAaHeTHBIA BeTep YK
HAIIOJIHUJI KPYIJIBIH IIapyc», — TaK HadaJl OH CBOE II0Be-
CTBOBAaHME 0 MEyKILJIAHETHBIX I'OHKAaX II0 Tpacce 3eMJd —
Jlynua — 3eMiid Ha COJTHEUHBIX AXTaX, TO €CTh almaparax,
KOTOpble IPUBOAATCA B ABHKEeHHE JaBJIeHUEeM CBeTa.

BropoueMm, cam Knapk numb xyaoxxecTBeHHO oOpaboTan
ujer0, BEIABUHYTYIO enle B 20-e rogsl TOTo »Ke BeKa OJHUM
U3 IIHOHEPOB POCCHMCKOro pakKeTocTpoeHusd, ®puapuxom
ITargepoM. A TOT, B CBOIO OYepe b, OMPAJICA HA OIBITHI II0
M3MEePEeHHUIO NaBJeHUA COJHEUHOI'O0 CBETa, KOTOPhIe ObIIn
npoBenenbl B 1900 rogy pycckum ousuxom Ilerpom Jlebe-
JIEeBBIM.

Hanee Kiapk mucas, uro mapsigeMy B HEBeCOMOCTH KO-
MaHIUDY ogHON u3 AXT [[»koHy MepTOoHY He 3psa IOKasa-
JIOCh, UTO «IIapycC 3amoJIHUI Bce He60o» — 50 MJIH. KBajapar-
HBIX GYyTOB GBIJIO COEIMHEHO C ero KaIcyJoi 4yTh He COT-
Hell MUJIb Takesaka. «Eciau cumiuTh BMecTe mapyca Bcex
KJIMIIEPOB, KOTOPHIE B MPOIILJIOM GeJIbIMH TYYKaMH JIeTaJIu
Hag UupuiickuM oKeaHOM, TO U TorAa Obl OHU He CPaBHA-
JIUCh C IIapycOM, B KOTOpPHI# «J[naHa» JIOBHJIA COTHEUHBIH
BeTep. A BellecTBa B HEM UyTh 0OJIbIle, YeM B MBIJILHOM
My3bIpe; TOJIIUHA AJIIOMAHAPOBAHHOIO IIJIACTHKA — BCETo
JIMIIb HECKOJIbKO MUJIIMOHHBIX AIOMAa».

Pabora Hax mpoeKTaMu COJTHEUHBIX AXT HMAET IIOJHBIM XO-
noM. B Hameil cTpaHe ofHA M3 MEPBBIX IPUKHAOK, HAIIPH-
MeD, Oblla OCyIIeCTBIE€HA B PAMKaX KOHKypca Ha JIy4IIui
COJIHEYHBII mapycHUK, 06baBiaeHHoro Kourpeccom CIIIA.

B 1992 roxy nomkHa 6bliIa COCTOATBHCS MEXAYHAPOLHAS
KocMuuyecKad perara «Koaymoyc-500». B uects 500-nerus
oTkpblTuA HoBoro Ceera sxcnepunueii Konym6a mianupo-
BaJIOCh 3allyCTUTh KAK MUHHUMYM TDH MAapPyCHUKA, Ipe]-
CTaBJIAIOIIMX COOTBeTCTBeHHO AMepuKy, EBpony u Asuio.
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W3 eBpormeiineB B KOHKypCce yIaCTBOBAJIX UTAJIbAHCKUE CIIe-
IUAJINCTHI, IPyNNa OPUTAHCKUX paspaboTuyukKoB, GpaHKo-
HCIIaHCKUH aJbiHC M ABA POCCUMCKUX KOoJLIeKTuBa. U xoTd
10 Pas3HBIM (IIpeXke Bcero GPUHAHCOBBIM) IPUUYNHAM TOHKH
He COCTOSJINCh, MOATr0TOBKA K perarte «Koaymbyc-500» BbI-
3BaJia HeObIBAJIBIY BCILIeCcK uaeil. Ilpuuem cripaBeqnBocTH
panu Hajgo oTMeTUThb, uTo A. Knapk I0oBOJIBHO TOUHO Omu-
caJl BO3MOJKHbIe BAPMAHTHI KOCMUYECKHX JIeTaTeJIbHBIX all-
napaTtoB ¢ conHeuHbiMu napycamu (KJIACII). Cpegu Hux
BIIOJIHE MOTYT OBITh ¥ MapyCHUKH-«30HTUKU», U «0ajjIo-
HBI», M «IIAPaIlIOTLI», U «POTOPEI»... K mocaennemy Buny,
HaAIpUMep, OTHOCHJICA HAIl «BuTsasb», paspaboTaHHBINA KO-
MaHAOH KOHCTPYKTOPOB IOJ PYKOBOACTBOM AJleKcaHIpa
JlaBpeHeBa. [IBe mieHOYHbIe OeCKapKAaCHBIE JIOMIACTH, KaX-
Iasa nuHoit B 845 M u mupuHo# 7,1 M, JOJKHBI OBLIJIN CTa-
OMIM3UPOBATLCS 34 CUET IEHTPOOEKHBIX CHJI, HeN30eKHO
BOSHHUKIIINX ObI IPH BpallleHNH JIomacTeil BOKPYT IIEHTpA.

A BoT amepukaHIBI U3 YHHUBepcuTeta umeHu I»x. om-
KUHCA OTHAIN MpeJIoYTeHne 30HTHYHON CTPYKType, KOTO-
pad, mogob6HO «BuTA310», HOKHA ObljIa PasBepPHYTHCS U3
KOMIIaKTHO#1 yIIaKOBKH yiKe B KocMoce. CoBepIlIMB Ir'paBUTa-
IMOHHBIHA MaHeBp B moje taroreHus Jlyusl, KJIACIIb mou-
JKHBI OBLIIM IIOJIETETh JaJjibllie, K Mapcy, 1 3aTeM — K OKpa-
nHaM CoJiHeuHOIt cucreMbl. J[a BOT He IIOJIyYHJIOCH...

Starshade — wocuuseckudi «nogcounyxs

HoBerit mpoexT, KoTophlii HaswIiBaercd Starshade, paspa-
b6aTbsIBalOT creruaaucTel Jaboparopuu HACA o usyueHun:o
peaxktuBHoro aBmKeHusa (NASA Jet Propulsion Laborato-
ry, JPL). KocMuueckuii annapat, HeMHOTO IIOXOXKHUI Ha
OrPOMHBII MOACOJHYX, OyAEeT UCIHOJIb30BATHCS AJISI PACIIIH-
peHuA BO3MOKHOCTEH KOCMHUYECKHUX TeJeCKOIIOB, KOTOPhIEe
f6yaromaps 3TOMY CMOrYT JeJaThb BBICOKOKAaYeCTBEHHBIE
n300parKeHusa MoLOOHLIX 3eMJle KAMeHHCThIX IIJIaHeT, Bpa-
LIAIOMUXCA BOKPYT UHBIX CBETHJI.

PaboTa m3BecTHOro KOCMHYECKOro tejieckomna Kepler mo-
3BoJIMJIa OOHAPYKUTh COTHU DK30IJIAHET, BPAI[AOM[UXCA
BOKPYT yAaJeHHBIX 3Be3]. HeKoTopkle U3 HUX, HAIIOMHHA-
e 3eMJII0 pasMepaMyd M COCTABOM, IOAXOAAIINE IIO
KJMMATY, IIPEJCTABIAIOT HanbOoJMbIINHA NHTEPEC U3-3a TOrO,
YTO MOTYT CTaTh MeCTAMHU OOUTAHHUA JIIOAEH B OyayIeM.
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Starshade B ymakoBanrom Buje.

YueHbIEe-aCTPOHOMBI CUHTA-
0T, 4YTO OOHapy)KeHHe MMOYTH
abCoJIIOTHBIX OJIM3HEI[0B 3eM-

JIA ABJISETCA JIUIIb BOIPOCOM

BpeMeHu. Ho kK aTomy MoMeH-

Ty HCCJEJOBATEIN [JOJIKHBI

MMEeTh BO3SMOKHOCTB IIOJIYYATh

BBICOKOKAaUYeCcTBeHHbIe N300paKeHns, 3HaTh C BEICOKOM TOU-
HOCTBHIO CIEKTPAJbHBIE XapPaKTePUCTUKH aTMocdephl U I0-
BE€PXHOCTH ILJIAHETHI JJIf BHIACHEHUS ee IPUTOJHOCTH K Oy-
AyIied KOJOHM3aI[HuHU.

Kocmuueckuit annapar Starshade paspaboran uMeHHO
JJ1si BEITIOJIHEHUA 3Toi 3agauu. OH OyZeT 3amylleH B mape
C KOCMHYECKHMM TejecKonoMm. IIpuOBIB B HE0OXOAMMYIO
TOYKY IIPOCTPAHCTBA, TeJecKom u ammapaT Starshade pas-
IeJATcs, mocje dero anmapart Starshade pacmycTur cBon
«JIeTIeCTKHU» U 3a0JIOKUPYET CBET OT 3BE3AbI, MEIIAIOIM[Iii
HaOJIOAeHUAM 3a HHTEPECYION[ed YUYEeHBIX IIJIaHeTOMH.

IIpoexT Starshade paspabaTbiBaeTca KOMaHAOM, BO3-
raaBasgemoit :xepemu Kacauuom, npodeccopom Ilpun-
CTOHCKOT'0 YHHBepcurera. KpoMe Toro, akTMBHOE y4yacTue
B 9TOM IIPOEKTe IPUHUMAIOT HCCJeloBaTeJ I u3 aboparto-
puu JPL u cnenuanucTel aMepUKaHCKOM 060POHHOM KOM-
naauu Northrop Grumman.

J1uHa CTOPOHEI ITapyca JOCTUTaeT IoYTH 38 M, a M3roTo-
BUT ero LGarde — xommanusa, Koropad B KoHie XX Beka
OTIpaBUJIa HKCIIEPUMEHTAJNBHYIO «HAAYBHYIO» aHTEeHHY Ha
MKC. B aToM roay napycHUK HOJIXK€H ObITH OJ00PEH JKCIep-
tamu HACA, nociie 4ero cnenuaaucTsl MPUCTYIIAT K Ha3eM-
HBIM UcnbeiTaHuAM. lIpeamnonoxkureabHO OH GygeT oOMTATH
Ha PACCTOSHUU OKOJIO 3 MJIH. KM OT 3eMJIH.

MarepuanoM JJid mapyca DOCAYKHUT KallTOH — IIJIeHKa,
paspaborannasa ¢upmoit DuPont. Toamuna mosoTHA CO-
CTaBJIAeT BCero JIMIb 5 MUKPOH, MO3TOMY obmias Macca
napyca HeMHOro mnpeswicut 30 Kr.

AcTpodu3NKH OJaraT, 4YTO TaAKasd TEXHOJOrUA IPUHe-
ceT GOJIBIIIYIO IOJIb3Y MIPU U3yYEHHU ACTEePOMJ0B M aHATIHU-
3e KOCMHMYEeCKOM NOTOABI, a TAKKe JJIA MeK3Be3AHbIX I0JIe-
TOB B OyAymiem.
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3besquore «somnsmuku»

Starshade u B camoMm gesie MOXXKHO paccMaTpuBaTh KakK
MIPEAIIOCHUIKY K CO3aHMIO 6ojiee COBEPIIEHHBIX COJTHEYHbBIX
NapYCHUKOB, CIIOCOOHBIX BBINOJHATH POJIb MEXOpPOHUTAIb-
HBIX OYKCHPOB U Ja’Ke pa3BeIYUKOB AAJbHEro KocMoca.

Hanpuwmep, B :xyprase New Scientist meckonpko et Tomy
Hasaj] ObLI OMyOJMKOBAH NMPOEKT CO3HAHUS KOCMHUUYECKOTO
Kopabasi «CrapBucm» — «3Be3aHbIM mydok». OH Oyaer
OpeACcTaBJIATh CO00 Mapyc-CeTKY IIECTUYroJbHONU (POPMBI
0KO0JI0 1 KM B IIOIlepeuYHMKe ¥ Maccoil Bcero-Hascero... 20 r!
Cetka Oyzer crjieTeHa U3 MHOYKECTBA IIECTUYTOJBHBIX sSye-
€K, B lepeCeYeHUAX KOTOPHIX PACIIOJIOMKATCSA MUKDPOCXEMBI,
obsamaroniye pasBUTOM JIOTHKOM U 00pas3yoliue B IeJI0OM
cynepkomibioTep. KpoMe Toro, Kaskaaa MHKpocxema 4yB-
CTBHUTEJbHA K CBETY X MOYKET paboTaTh Kak ()OTOIJIEMEHT.

IBuUrath Takoil «30HTHUK» Oyzaer y:ke He CoaHIle — ero
CBeT CJUIIKOM cJyiab 3a npesenamu ColHEYHON CHUCTEMBI,
a MOIIHBIN Masep (J1a3ep, U3JIYYAIONINI B HEBUAUMOM dac-
TH 3JeKTPOMATHUTHOTrO CIEKTpa), KOTOPBIH YCTAHOBAT HA
OKOJIO3EMHOM CcITyTHUKe. JIyd, mochlIaeMblii TAKHM reHepa-
TOpPOM, OyZAEeT AOHMOJHUTENbHO QOKYyCHpPOBaTh U HANIPABJIATH
Ha Iapyc crenuajabHas cucremMa — Junsa Ppenens, pasme-
poM okoJio 50 KM B momepeyHHUKe.

ChokycupoBaHHBIH Ha mapyce JIy4 II03BOJIUT Pa3BUTh yC-
KopeHue B 155 pas Goabiiie 3eMHOro. 3a HeJea KopabJb
gocTturier ckopoctu 60 Teic. KM/c. 3aTeM Masep Oymer
BBIKJIIOUYEH, ¥ ABHKE€HUE MIPOAOIYKUTCA 10 HHEPIHH.

Korga xopabip npoiiieT TPpH YETBEPTH IMYTH A0 OJIHKAM-
mei K HaM 3Be3abl [Ipokcuma IleHTaBpa (OHA HAXOAUTCS HA
paccTossHuH 4,3 CBETOBBIX I'Ofia OT HAC), IEHTD YIpaBJIeHUA
BKJIIOUHT Ma3ep U IepeKJidYnT Bce 10 TpaH. MHKpocxeM

30HIa B PEXKUM (POTONPHUEMHH-
koB. Ilosyuurcss orpoMHBII
«TJa3», KOTOPBIA YBUIUT BCe,
YTO HPOUCXOIUT B OKPECTHOC-
TAX 3BE3[bI.

IIo mMepe HaKoIJIeHUA HH-
¢opmanu mapyc BBIIOJHUT

Haer npouecc co3nanusa ouepegHoOro
COJIHEYHOT0 NMapyCHHKA.
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CosiHeuHBIH Napyc Ha anmapare
«Kocmoc-1».

elfe OaAHY GyHKIIUIO — Iiepe-

Jarollled aHTeHHbI — BCe CBe-

meHns OyAyT mepenpaBJjeHbI

Ha 3emuio. Ecau nmosyueHHBIE

JaHHbIE OKa)XyTCA HHTepec-

HBIMH, a CaM IIPOeKT — YyC-

MenIHbeIM, BeJien 3a «CrapBuc-

IIOM» B IIyTh OTIIPABATCA APY-

rve MapyCHUKH, B TOM YHCJE U ¢ 9KHUIIa)KeM Ha 6opry. Jlio-
Ieil, KOHeYHO, MIPHJEeTCS BO3BpalllaTh Ha3aZ, HO aBTODBI
IIpoeKTa pacCYHTANH Bce A0 Mejioueii. B KoHIle IIyTH OT
«30HTHKAa» OTJEJUTCS ero BHEIIHAA KOJblieBasd 4acTh; OHA-
TO ¥ HOCJYXKHUT 3ePKaJIOM-pEeTPaHCIATOPOM, KOTOpPOe pas-
BepHeT uaaydenue Ha 180 rpagycoB u chorycupyer ero,
4TOOBI MOJKHO OBLJIO CHauaJjia 3aTOPMO3HUTH IeHTPAJIbHYIO
4acTh «30HTA», rAe OyAeT pacroJjioykeHa KaOMHa 9KHUIIAXKa,
a MOTOM pasorHaTh B 0OPATHOM HAINPABJIEHHUH.

IIpu moayetre Kk 3emJe Mas3ep cpaboTaeT ele OAWH pas
¥ IIPUTOPMO3UT Kopabyb. ABTOPHI IPOEKTa YTBEPKIAIOT,
YTO MMOJIeT K GIMiKaifIeil 3Be3zie, a TaKkyKe BO3BpallleHHe J0-
MOM MOJXKET 3aHATHL He TaK YK MHOTO BpeMeHH — 51 ron 1o
3eMHOMY JIETOUCYHCJIEHNI0. IIpruyeM BCJIeICTBHE TOTO, UTO
Kopabub OyLeT ABUraThCA C OKOJIOCBETOBHIMHU CKODPOCTSAMH,
YJIeHBI SKUIAXKa, COTJIACHO Teopuu JUHIITeilHA, COCTAPAT-
cdA 3a 3TO BpeMs Ha 46 Jser.

...HeKoToprle U3 nepeyrcaeHHbIX UAeH IIOKa3aJluCh CIIe-
IUAaJINCTaM HAcTOJbKO MHTepecHBIMH, uTo HACA u Acco-
nuanus YHUBEPCUTETCKUX KOCMHUYECKHUX IIPOrPAMM HBIHE
bUHAHCHUDPYIOT HPOeKT «Amosion JlaiTKpadT», B paMKax
KOTOPOTro U3y4aloTCAa BO3MOXKHOCTH BHIBOJAa B KOCMOC Pas-
JINYHBIX allllapaToB, paboTAIOINX HA COJIHEYHOI SHEepTruH.

HackoapKO peaJUCTUYHBIMU OKaKYTCS 3TU IIPOEKTHI,
okKas)keT BpemMaA. Bo3aM0OKHO, HAIIIM MOTOMKH OYAYT MMM
ropautbcda. He uckiioueno, BiipoueM, 4TO CIYCTA MOJIBEKa
OHH JIMIIb CHUCXOAUTEJNbHO YJIBLIOHYTCSA, HATKHYBIINCDH B
apxuBe Ha OIlMCaHMe oyepexHOTO 3Be3nqHOTO « HoeBa KoBue-
ra». Ix B To Bpems OyAyT 3aHMMATh COBCEM JAPYTHe IPOEK-
THI X 3a00THI...

2 «IOnnit TexHUK», 2014 1. 17



O6bLuHO 1060 mamepuanrvHoe meno
Ha noéepxnHocmu 3emau nod deldcmeuem cunvl
maxcecmu nadaem 6Hu3. O0naxo uzeecmuuvlil
¢panmacm I'epbepm Yannc 100 ¢ ruwnum nem
Ha3a0 636ydopaixun obwecmeeHHoCMmb.

B pomane «Ilepsvie nrodu na Jyne»,
onybruxoseannom 6 1901 200y, on paccra3viéan
0 nymeuitecmeeHHUKAX, KOMOpble OMNPABULUCS
Ha HaW ecmecmeéeeHHbLI CNYMHUK 6 annapame,

npuéodumom 6 deudieHUue «Keléopumomy».
Tax ¢ganmacm nHa3ean 6610y ManHoOe um
anmuzpasumayuoHHOe 6eu,ecmeo, cnocobnoe

IKpanHupoeamsv 3eMHOe MmazomeHue.

Odnakxo cywecmeyem nu anmuzpasumayus
na camom Oene? Ilonpobyem pazobpamuvca.

Beco «qponycr» € anmuunarniepun?
CrosieTnsiMu y4yeHbIe U (pusocodbl pa3MbIIILIAIA HAJ BOI-
pocoM, KaK IIPOTUBOJEMCTBOBATh I'PABUTAIIUN — TOHM CaMOM
dyHZaMeHTaIbHOH CUJie, KOTOpas He TOJBKO BCEX HAc Ha-
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IEeXKHO yAepKUBaeT HA ITOBEPXHOCTH 3eMJIH, HO TaKxke JIyny
¥ Bce muanerbl CoTHEYHOM cuCTeMBI HAa UX OpOUTAaX.

Beaukuit HeroToH chopMyIHpOBaJ CBOM 3HAMEHUTHIH 3a-
KOH BCEMHPHOTO TATOTE€HUS, OAHAKO OH, KaK U ero coBpe-
MEHHUKHN, HUYero He 3HaJI O CyTH 3TOH CHUJIBI, O TOM, KaK ee
npeonoserb. Meronom po6 u OoIIMOOK MHMKEHEePHI CO34aTHN
caMoJIeThl H PaKeThl, KOTOPhIE IPE00JIeBAIOT I'PABUTAIIHIO.
OzHakKo 00xXoauTCA 9TO BechbMa HejfelleBo. Kpome Toro, or
peBa paKeTHBIX M aBUAIMOHHBIX ABUTATEJIeH APOSKUT 3eMJId,
a BBIXJIONMHBIMM I'a3aMH 3arpAsHsercda arMochepa. A 3Hah
MEI CEeKPeT aHTUIPaBUTAILIUM, CMOIJIXA Obl IIepeMeIaTh caMble
MacCHBHBIE I'Py3bl TUXO0 U 0e3 BUANMBIX ycuanii. [la u camu
OBl TapUJIN B BO3AYXeE.

B nexabpe 2013 roga rpymmna uccienoBaresei us EBpomeii-
CKOIf opraHmMsaiuy IIo0 AfepHbIM HccaezoBaHuam (LIEPH)
00bABUIA, UYTO HAaMepeHa IIPOBEPUTh HA IPAKTHUKE TEOPHUIO
CylIeCcTBOBaHUA aHTUrpaBuTanuu. CorjiacHo aToii caMoii Teo-
pUH, CyTh aHTUTPABUTAIINY 3aKJIIOYAETCA B TOM, UTO aHTHMa-
Tepus reHepupyeT coOCTBEHHOE CHJIOBOE I10Jie, KOTOPoe, B OT-
JIMY¥ie OT U3BECTHBIX HaM CHUJI I'DABUTALMU, He IIPUTATUBAET
B3aMMHO MacChl, & HAIIPOTUB, OTTAJIKMBAET UX APYT OT Apyra.

CyuiecTBoBaHHEe aHTHMATEPHHM BO BcesleHHOI ocraercs
OIHOM M3 IJIaBHBIX TaWH (QU3UKHU, IIOCKOJBbKY B II€PBBIIf MO-
MeHT BoJIbIlIoro B3phIBa, KAK CUMTAETCS, KOJHUYECTBO Yac-
THI, 1 aHTUYACTHUI] ObLJIO OgUHAKOBBIM. IIpu BcTpeue aTom
M AHTHMATOM MTHOBEHHO aHHUTUJIHPYIOT, TO €CTh B3aMMHO
yHHYTOXKaIoTcsA. Ho MOCKONIBLKY MBI ¢ BAMHU KuBeM BO Bce-
JICHHOM, COCTOAIIEeH M3 MATepuH, 3HAYUT, ee ObLIO OosbIIe?
Wnau rae-to emre CymiecTBYIOT 00JaCTH, CIJIOIIb COCTOSIIINAE
U3 aHTUMaTepuu?

BrisicHuTh 3TO IIOKa He yAayochk. A nmoromy ydenbie EBpo-
MMeHCKOro IeHTPpa AAEePHBIX HUCCJIEeIOBAHUM MOIydYaroT aHTH-
MAaTepHio UCKYCCTBEHHO. [[J1d 3TOro OHU B CIIEIMAJILHON Mar-
HUATHOM JIOBYIIIKE COeQUHSIOT IIO3UTPOHBI U aHTUIIPOTOHEI,
co3jaBasg aTOMBI aHTHBogOpoza. IlpuyeM aHTHUIIPOTOHHI,
IIpeskJe 4eM IIONacTh B JIOBYIIKY, KaK 6bl 3aMOpasKUBAIOTCSH,
3aMeJJIAI0TCA CIENUATIBHBIM 3aMeqInTeIeM aHTUIIPOTOHOB.
TakuMm 06pa3oM ygaeTcs He TOJIBKO IIOJYy4aTh AHTUYACTHUIIBI,
HO ¥ yAep>KuBaTh ux B JoBymiKe 10 1 000 cexyun, npexnae
yeM OHHM N00epyTcs N0 CTeHOK KaMephbl U aHHUTHJIUPYIOT.
OnHakKo TOYHOe U3MepeHue CBOMCTB aHTUBOAOPOAA, IIOKA OH
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HaXOJUTCA B MAaTHUTHOM JIOBYIIIKE, HEBOSMOYHO — MEIIIaI0T
HEOJHOPOJHOCTH MAIHWTHBIX IIOJIEH, KOTOpLIe Pe3K0 MeHsA-
IOT CIIEKTPaJIbHbIE XapaKTEePUCTUKKA aHTHATOMOB. IloaTomy
IJISl YYEeHBIX BAX<HO BBIBECTH AHTHUBOAOPOJ M3 JIOBYIUIKH, Ia
elfe Tak, 4To6bl OH MO-IPEKHEMY He KOHTAKTHPOBAJ C HOD-
MaJIbHON MaTepuei.

YuyeHble HAIIJIM BHIXOJ — C IIOMOILLIO CBOEH YCTAHOBKH
OHHU CO3JAI0T B JIOBYIIIKE aTOMBI, KOTODbIE yKe NU3HAYAJIBHO
IBHIKYTCA NIPEUMYIIECTBEHHO B OJHOM HAIIPaBJEHUM, TAK
YTO, POAUBIIINCH, OHU TAM He 3aJePyKUBAIOTCA M BBLIETAIOT
HaIpaBJIEHHBIM IIYYKOM.

Y BOT mepBBIi 3HAUMMEIH pe3yabTaT — 80 aTOMOB aHTH-
BOZOPOJa YAaJOCh OTOTHATH OT JIOBYIIIKH IIOYTH HA 3 M —
Tyza, I'ie BIUAHUE ee MAaTHUTHBIX II0JIeH yiKe He CKa3bIBaeT-
cs. B mepcneKTHBe 3TO IO3BOJIUT YYEHBIM IIPOBECTH HUCCJIEHO-
BaHUA CBEPXTOHKOH CTPYKTYPHI aHTHBOgOpoza. Il1A aroMoB
BOJIOPOJia OHA M3ydeHa OUYeHb XOPOIIIo, TAaK YTO MOYKHO OyaeT
UX CPaBHUBATh M MCKATh PasaIudusd.

Kpome Toro, ucciemoBaTenn OOHAPYKHUJ/IM, UYTO M HAIILY
3eMJII0 OKPY2KaeT YCTOMUMBEIN CJI0M aHTUMATEPUH, YIEPIKU-
BaeMO# MarHUTHBIM II0JieM ILIaHeThl. TaKOBBI Pe3yJIbTAThI
aHaJIN3a JaHHBIX HayuHoro annapara PAMELA, ycrtaHoBieH-
HOro Ha poccuiickoMm criyTHuke «Pecypc-IK». «Peub 3mech
MOJKeT UATH O MIJIIMapJaX YacTHL AHTHBEIeCTBa, [IOCTOIH-
HO KYPCHUPYIOILIErO B HUYKHEM PaJMaIllMOHHOM ITosice, — II0JIa-
ramoT yYeHble. — OTO [eJIaeT ero caMoil IIPON3BOJUTEILHOM
$abpuKoii 1 caMbIM 00bEMHBIM pPe3epByapoM aHTHMATEPHH,
PACTIOJIO’KEHHBIM B HEIIOCPeACTBEHHOM OJIM30CTH OT 3eMJIn».

Dacii au anmuuarepus anmuspalburiasuno?

HWrak, aHTUMaTepuio, OyZleM CYNUTATh, JOOLLIH. A AJA TO-
ro, 4To0bI IOATBEPIUTEL CYII[eCTBOBAHNE AHTUI'PDABUTAIIUAH,
HayuHada rpynna ITEPHa Bo riase ¢ nmpodeccopom Haxeddpu
X9HrcTOM CO3AAaJa CIEeUAIbHBIN 3JIeKTPOMATHUTHBIM IM-
auaap. OH ciocobGeH yHep:KUBaTh B MPAKTHYECKH HEIO-
IBHMXXHOM COCTOSSHMHM aTOMBI aHTHUBOAOpPOJa. B 3aBucuMocTu
OT UX IBMIKEHHUA B 3TOM LUJIMHApPE U OyZeT MOATBEp KIeHA
HWJIM OIIPOBEPrHYTa TEOPHUA O CYIIeCTBOBAHUM AHTUIDABUTA-
IIMH, OTMEYAIOT CIIEI[UAJINCTEI.

BosabminucTBO GU3NKOB 0XKUAAET, YTO ATOMBI M AHTHATO-
MBI B TpPaBUTAI[MOHHOM moJie OYAYT BeCcTH cebsi OAUHAKOBO.
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Cxema jgoBymku anTumatepuu. Hu-
JKe PUBeIeHa KapTa HaNmpPAXKeHHOC-
TH MarHHTHOTO TOJISI BHYTPH JIOBYIN-
kM. IHluppamu o6o3naveno: 1 — Ba-
KyyMHasa Tpy6ka, 2 — 3epKaJbHbIe
KOJIbIa, 3 — CBepPXNHpPOBOAAIIHEe 006-
MOTKH, 4 — MMKDOBOJIHOBBIH H3JIy-

yareap, 5 — 3JaexTpoanl, 6 — ne-
TEeKTOp AHHHTHJIALWH, 7 — MHHH-
MyM IOJA.

OxHako CyIIeCTBYET BCe JKe
M BEpPOATHOCTH TOrO, YTO IIO
CKOPOCTH MNaJeHus aHTHUBE-
II[ECTBO MOJXKET OTJUYAThCA
OT OOBIYHOTO, BILIOTH A0 TOTO,
YTO CTAHET «IaJaTh BBEPX».

Hnsa roroBameiica nposepku B IIEPHe 6yaer ucnonnso-
BAThCS aHTHBOAOPOJIHAA JladepHasaA (GU3NUECKad YyCTAHOBKA
ALPHA (Antihydrogen Laser Physics Apparatus). B akcne-
PUMEHTE aHTHIPOTOHBI COEIUHATCA C AHTHU3JEKTPOHAMH,
00pas3ysi aTOMBbI aHTHBOAOPOAA, KPATKOBPEMEHHO yAEDKHUBa-
emble B MarauTHoM moJe. Korga mose yoepyT, aToMBI Hau-
HYT MajaTh II0J OeiiCTBHEM rpaBUTAIlUHM, IIOKA HE CTOJKHYT-
Cs1 CO CTEeHKaMM ycTaHOBKH. Korga aro ciydyurcs, B pe3yJb-
TaTe aHHUTWISAIINYA BOSHUKHYT BCIIBIIIIKK CBETA.

JKcnepuMeHTalbHasA ycTaHoBKa ALPHA-2.



Cnens 3a 3TUMU BCHBIIIIKAMU, YUYEHbIE HAEIOTCA MOHATH,
KaK MMeHHO [afaloT aToOMbl. « MBI OJKHaaeM, 4To aHTHUBEIIe-
cTBO OyJeT maJaTh BHHU3, HO BCE K€ He UCKJIIYaeM M CIODII-
pU3bl», — TOBOPUT UJE€H HAYYHOI rpymnisl npodeccop xo-
as1 Paguc u3 HammnonansHoi 1abopaTopuu uMmenu JloypeHca
B Bepxnn.

OpHako 4TOGBI OT 3KCcIEepUMeHTa ObLI TOJIK, HamZo MOJEP-
HU3HPOBAThH IIEPHOBCKOE o6opyaoBaHue. K cepenuHe HpIHeII-
Hero rofa ycranoBka ALPHA-2 6yaer ocHallleHa Jia3epHOit
CHCTEMOH OXJIAXKAEHUA, YMEHbIIAIIEH 9HepPruio aHTuaTO-
MOB HACTOJIbKO, YTOOBI X CKOPOCTH M IIOJIOMKEHUS MOXKHO
6110 TOuHO ompenenuTsh. Eciiu ALPHA-2 nokasker, 4To aTo-
MBI BEIeCTBa U AHTUBEIECTBA IAJAI0T C PasHOl CKOPOCThIO,
IpugeTCs MepenuChIBATE YUCOHUKH.

Tloucku reeunod snepeun

Hapsaay ¢ moaroToBxkoi HaseMHBIX 9KCIEePUMEHTOB MCCJIe-
JIOBaTeJ U BeAyT IOMCKHU U B Gojiee OTHaJIeHHBIX IIPOCTPAH-
ctBax. Tak, acTpOHOMBI OOHAPYKHUJIM raJIaKTHKM Ha KpPaio
HabmogaeMoit BeestenHoM, KOoTOpBIE BeyT ce0A OYeHb CTPAH-
HOo. CorJylacHO 3APaBOMY CMBICJIY, OKPAMHHBIE FaJIaKTHUKH,
OKasaBIImecd Aajbllle BceX OT IeHTpa BceseHHOi mocie
Boapmioro B3priBa, HOKHBI IIOCTEIEHHO 3aMENJISAITh CBOE
IBHoKeHHe. VX, Mo Huaee, MPUTOPMAKHUBAeT IMPUTIKEHUNE
macc HeOeCHBIX TeJI, OCTABIINXCA Mo3aau. Bean marepusa,
3amoJIHAIONIAA Hallly pacmiupdonyioca BeeneHHyo, IOpoK-
IaeT B3BaMMHOe IIPUTSKEeHHe.

Ognako korga B KoHie 90-x rogoB XX BeKa aCTPOHOMBI
3aMepHJIN CKOPOCTDh UX ABUIKEHUS, TO OOHAPY KUJIN HEBEPO-
aTHoe. Pacminpenue BcesreHHOIT co BpeMeHeM He 3aMenJIu-
goce! Hamporus, caMble JanbHME TaJaKTUKH yIAJIAOTCH
¢ caMbIM 0OJIBIINM yCKOpeHHeM. B mouckax o0bsACHEHUA
3TOTO HMapajoKCca MCCJIeIOBATEIH IIPUIILIN K 3aKJIIOUYEHHUIO:
«BceMy npruYnHO# HeKasd aHTUIPABUTAIMOHHASA MaTepHA.
9TO OHA 3acTaBJfAET raJIAKTUKHU OTAAIATHCA APYr OT Apyras.

9Ty HeBeJOMYIO CyOCTAaHIIUIO HAa3BaJIX TEMHOM 3Hepruei.
W BcmoMHMIHU, uTO emie B 1917 rogy BeikIaaxu AnnbGepra
JiinmTeliHa B paMKaXx 001ei Teopuu OTHOCUTEIbHOCTH I10-
KasajH, YTO KOHCTPYKIUS BcelenHo# mosydaercsa Heyc-
ToiunBoii. Co BpeMeHeM OHAa KOJLIAIICUPYET IIOA AeiCTBIEeM
cobcTBeHHOM rpaBurtanuu. YTo6bl pemuTs mpodieMy, JHH-

22



HITeMH J00aBUJ B YPABHEHUSI HEKYI0 KOCMOJIOTHYECKYIO I10-
CTOAHHYI0O — JaAMOaa-uyied. Ho o0bsACHUTE ee pu3uUeCcKHii
cMbIca He cmor. Jlums Korga B 1929 roay actpoHom 3aBuH
Xa66s obHapyKua, uTo BecesleHHasA pacmiupsercs, CTaJo
MOHATHO, 4TO JIAM6Ia-4jleH U3 YPABHEHUH HOJIXKEeH CHMBO-
JIA3UPOBATH HEKYIO CHJIY, KOTOpPas PaCTACKHBAET HeOeCHbIe
Teja B pasHble CTOPOHBI. ICTOUHHMKOM 3TOM CHJIBI U ABJIA-
eTcsA TeMHas dHepTrusd.

YT0o06BI OKOHYATEJBHO YOEIHUTHCSA B €€ CYIIeCTBOBAHHU,
ocenbio 2013 roga 6puTaHCKHE aCTPOHOMEI OO'BABIIIN O Ha-
yajie paboThl HaJ HOBbIM mpoexToM Dark Energy Survey
(DES), 1ieap KOTOpOro — KapTrorpadHupoBaTh paciipeesieHue
TEeMHOH 3HEepPryH B MPOCTPAHCTBE H OIpeAeJUTh, KAK 3TO
pacIiipefiejieHre MEHAJIOCH B IIpoliecce 9Bo oy BeeeHHOI.

XoTs TeMHasi 3Heprus HeBUIHNMa, aCTPOHOMBI MOTYT y3-
HATh O €e MPHUCYTCTBUHU II0 AaHTUTPABUTAIIHOHHOMY BO3JEMH-
CTBHMIO, KOTOpPOE OHAa OKa3biBaeT HA JajiIeKHe TaJIaKTHUKH
M HcnycKaeMmblii uMu cBeT. 3a 5 jger DES npouabiarogaer
300 MaH. raJakTHK B 00J1acTH, 3aHUMAIOIIEH MPUMEPHO
OJHY BOCbMYI0 YaCTh BCEro HOYHOrO Heba.

HpbiHe cunTaeTcs, YTO CBOMM CYIIECTBOBAHHEM MBI OTYa-
cTu 00A3aHBl TEMHOM dHEPruu, KOTOpasi B KOPOTKOEe BpeMs
mocJie Boabmioro B3phiBa pacTaliuja CryCTKH 00pa3oBaB-
miefics MaTepuy U aHTUMATEPHHU B Pa3Hble CTOPOHLI, HE JaB
MM COeQHHHUTHCA U YHUUYTOMKUTH 3aporKaaBiIyiocsa BeeseH-
Hy10. «BcesieHHBIE ¢ MEHBIIINM KOJMYECTBOM TEMHOM 3Hep-
THH CXJIOIBIBAIOTCA CTOJIb OBICTPO, YTO rajlakKTUKU cHOpMHU-
poBaThCs He yCIEBAloT, — IIOQUYEpPKHYJI npodeccop Bpaitan
I'pur us Konym6uiickoro yuusepcurera (CIIIA). — A Ges
raJJakTHK He GbL7I0 ObI HU 3Be3J, HU ILJIaHEeT, HY IIIaHCOB Ha
BO3HHKHOBEHUE YKU3HU» .

Borpyz ga oxouo

Opnrako, coriacuTech, JeCTBHE aHTUTPABUTALIUY B AaJjle-
KOM KoCMoce, Ha OKpanHax BceseHHOil, He TaK HMHTEPECHO,
KaK, CKaXeM, aHTUTPaBUTAIlUOHHBIN ABUraTeb, KOTOPHIM
MO’KHO IIOJIb30BAThCSA. Yl MONBITKY CO3MATh €r0 Je/Ial0TCH.

Hanpumep, mbr yixe nucann (em. «FOT» Ne 7 3a 2010 r.)
0 TaK HazbplBaeMoM «3ddexre Kasumupa», Ha3BaHHOM B
yecTh pusuka Xenapuka Kaszumupa, nmpeackasaBIilero ero
B 1948 rony. Mexay AByMA MeTaNIUYECKUMH IJIaCTUHA-
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MM, IOMEIIeHHBIMH B BAKYYM M OTCTOAILUMHU APYT OT APY-
ra Ha MWJIJINApPAHBIE JOJHM METpPAa, BO3HUKAaeT OTPHUIlATENb-
HOe JaBJIeHNe, 3aCTaBIAIIee UX COMMKATBCA.

9TO NPOUCXOJUT MOTOMY, UTO ITyCTOE MPOCTPAHCTBO HA Ca-
MOM Jejie He coBceM mmycTo. OHO OYKBaJbHO KHUIIMT OT MHO-
JKeCTBA YACTHIL, IOCTOSHHO BOSHHUKAIOIUX M HMCUYE3AIOINX
B OUYe€Hb KOPOTKHe MaclITabbl BpeMeHHu. CorjiacHO KBAHTOBOM
TEeOpHUH, YaCTUIIBI MOYKHO TaKiKe paccMaTpHUBATh U KaK BOJI-
Hbl. Mexxay miacTUHAMHU STH BOJHBI HAUMHAIOT HAIIOMHHATD
KO0JI1e6JIIoNuecss CTPYHBI: BO3MOJKHBI JIHIIIbL TaKHe Kojeba-
HUSA, [OJIOBUHA AJUHBI BOJHBI KOTOPBIX IIeJIoe YKCJIO pa3 yK-
JagbIBA€TCA HA CTPYHe. MeXXay MIacTUHAMU SHEPTUH MEHb-
11e, 4eM cHapy»Ku. Eciiu cHapy»Ku BaKyyM HaXOAUTCA B HY-
JIEBOM SHEPreTUYECKOM COCTOSHHM, TO MEXKAY ILJIACTHHAMU
JOJIXKHA OBITH OTpUIlaTebHasa s3Heprus. OHa U co3faeT «aH-
TUTI'paBUTaAIAIO» .

«Ibdext Kasumupa» ObLI NMOATBEPKIAEH 9KCIEPUMEH-
TaJbHO B 1997 romy corpyauukamu Jloc-AaMoccKoii Hau-
oHaJyibHO# JtabopaTopuu CIIIA. Ho moka cosmaBaemas cuia
oueHb Masia. OHAa MOXKET CTaTh IMOACIOPhEM JIMIIIb B HAHOHH-
skenepun. OQHAKO «aHTHKA3UMUPOB 3 GeKT» He UMeeT HU-
KAKOro OTHOIIIEHUS K M3MEHEeHUI0 CaMOM I'PaBHUTAIIUH U IIO-
TOMY He ABJIAETCHA aHTUrpaBUTaIHeId.

Eme ogun vHTepecHbIH 3(h¢eKT moagMeTH POCCUHCKUI
¢dusux Esrennii ITogkaernos. B crarbe 1996 roga ou coob-
mfaj, 4To OO'beKTHI, IIOMEIeHHBIe HAaJ BPAIaON[UMCHA
CBEPXIIPOBOAAIIIAM AUCKOM, TepAoT 2% cBoero Beca. Ilox-
KJIETHOB M €ro rpyina HaTKHYJIHCh Ha aHTUT'PABUTAI[MOH-
HbIH 3ddeKT HeoKUIaHHO, paboTasd co CBEePXIPOBOAHHUKA-
MH — MATEepPUAJIaMH, TEPAOIUMH BCE COIPOTHUBIIEHHE
3JIEKTPOMAarHeTU3My IPH CBEPXHU3KUX TeMIepaTypax.

T'pynna npoBoguia UCHBITAHUA, HOJAb3YACh GBICTPO Bpa-
IAIIUMCA JUCKOM U3 CBEPXIIPOBOASAINEH KEPAMUKH, IIOJ-
BeIIeHHBIM B MAarHUTHOM I10JIe TPeX 3JeKTPUUYECKHUX KaTy-
mekK. Bea yecraHOBKA momeniajach B HUBKOTEMIIEPATYPHBIH
cocyn, Ha3biBaeMblii KpuoctaToM. «OOUH U3 MOMX Apy3ei
3aKypHUJI TPYOKY, — pacckasbiBay caM [loakyaernos. — On
MyCKaJ ABIM Ha KPHUOCTAT, U MBI 3aMETUJIH, YTO JBbIM BCE
BpeMs IIOAHMMAaeTCs K IOTOJIKY. ITO ObLIO 3ab6aBHO, HpHU-
YeM MBI He MOTIJIM HalTH 00'bAcHEHNE JaHHOMY 3PeKTy».
WUcnbiTanus BbIABUIN HEOOJIBIIOE ITaJleHe Beca 00'LEeKTOB,
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Cxema ycranosku Kazummupa.

NOMeIlleHHBIX HaJ YCTAaHOBKOI,
KaK OyATO NMPOHUCXOLUIO SKpa-
HUpOBaHMNe 00bEKTa OT BIUAHUSA
rpaBuTanuu. MccaenoBarenu 06-
HApyXKHJIH, UTO JaKe HaBJIeHUE
BO3AyXa HaJ nNpubopoM cjerka
nmajgaer.

Tem He MeHee, MHOTHE CUUTA-
10T, UTO C onbITaMu Ipyits! Iloa-

KJIETHOBA He Bce IJIafKo. 3a Ipo-

HmIeAIlie ¢ NyOJUKaAIUKU CTATHU

noutu 20 JieT HUKTO HEe CMOT BOCIIPOM3BECTH OIMCAHHBIE pe-
3yJbTAaThI, XOTS TaKHe MOIBLITKH MPeAIPUHAMAIN HCCJIeI0-
BaTeJHN M3 MEXJYHAPOJHbIX YHHBEPCUTETOB M TaKHX Opra-
Husanuii, Kak Boeing, BAE Systems u gaxxe NASA. Hukro
He JIOCTUI' yCIleXa B CBOMX IOIBITKAX.

BropouewMm, gake ecau 3GEKT B caMOM JieJie CYIIecTBYeT,
OH MOXKeT He HMeThb IIPSAMOI'0 OTHOIIIEHUA K CBePXIIPOBOLA-
miemy nucky. Ha camom gesie 3ToT apdeKT co3gaeTcss Mar-
HUTHBIMH CHJIAMHU, KOTOpbIe GOKYCHUPYIOTCSA U IPOBOASATCS
IHUCKOM MpH BpalleHuu. Ha pucyHKe MOXXHO BHAETH, UTO
TPHU COJIEHOUAHBIX MarHurta oO6pasyioT CBEPXIPOBOIAIIEE
KOJIBI[O, TTO3BOJISAA €My CJIerKa MOJHUMAThCA. A MarauTHasA
JeBUTAIlNS U3BECTHA y2Ke JaBHO, AaKe IPAKTUYECKHU HC-
MOJIL3yeTCA B MOe3AaX Ha MAarHUTHOM IOAYIIKE.

.../ Bce ke paboThl, Kacaluecs GeHoMeHa aHTUTPaBU-
Tanuu, npogojkaoorcsa. Co Bpemen Mcaaxka HeioToHa usse-
CTHO, 4UTO sI0JIOKM NaJaloT BHU3, a He BBepX. Bo3MoxKHO,
MOAXOAUT BPEMS UTO-TO B 3TOM HM3BEYHOM 3aKOHE IIOAIIpa-
BUTh. 1 TOrZja Mpou3oiAeT IepeBOpoT B TPaHCIIOPTE, dHEP-
reTuke, nJaske B YIIPaBJIEHUU IIOTOMOM.

IIpodeccop Maiika oysep us IIEPHa rosopur: «IIpus-
IIUIT 9KBUBAJIEHTHOCTH TJIACUT, YTO BCe IIPeIMETHI IMagaioT
B I'PaBUTAI[MOHHOM II0JI€ C OAMHAKOBBIM YCKOPEHHEM. JTO
MBI U OyZeM IIPDOBEPATh B CBOMX SKCIepHMMeHTax. M ecan
nafgeHue aHTHUBellleCcTBa OyAeT OTIHMYATHLCA OT IaJeHUSA
00BIYHOM MaTepuH B rPaBUTAIMOHHOM I10JIe 3eMJIH, IPO-
usoiier peBosIONUA B QUIUKE».

3. CEBEPIIOB
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Bpurauckas xomnanusa Rolls-Royce mpucrynuna k pas-
paboTKe mpoeKTa 6e39KUIaKHBIX I'PY30BBIX CYIOB C JHC-
TAHIIMOHHBLIM yIpaBjeHHeM. TaKue cyxXorpyssl 1 KOHTEMH-
HEPOBO3bI MOMOTJIHN GBI OIlEpaTOpaM CIKOHOMHUTH Ha COJIEep-
JKaHWM 9KUIIaKeil M TOILJIMBHBIX pacxonax.

PaspaboTkoii mpoeKTa 3aHMMAaeTcsA NOOApa3AelieHHUe
komnanuu — Blue Ocean. C KOHTeIITHEPOBO30OB IIJIAHUPY-
eTcs yOpaTh KalMTaHCKMII MOCTHUK, HAJACTPONKHU, KUJIbIE
MOMEIIeHNs AJSA SKUIaXKa, CUCTEMEI BOJOpacIIpeesieHud,
KaHaJIU3aluy U KOHAUIIMOHUPOBAHHUA... Biarogaps aTomy
IUCTAHIIMOHHO yIIpaBJsgeMble CyAa IIPU CXO0KHUX pasMepax
OyIyT NpUMEPHO Ha 5 MPOIIEHTOB Jierde KopabJeil ¢ 9KHU-
naxeM. JTH JKe KOHTEHHepoBO3bl OYAYT IMOTPEOJIATH 10
15 nIpoleHTOB MeHbIIle TOIJINBA, HO OJarogapsa 0CBoOOOMK-
JEHUI0 MOIOJHHUTEJbHOTO NPOCTPAHCTBA CMOT'YT IepeBo-
3UTh OoJibIle rpy30B. IIpaBaa, aasa obecreueHUSA BLICOKOM
HaJe’KHOCTH NoTpebyeTcsa NpoAyO0IupoOBaTh MHOTHE CHCTe-
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BECTH U3 JIABOPATOPUI

MBI YIIPaBJeHHUS ¥ KOHTPOJISI OKPY’KAIOIIEero IpocTpaH-
crBa. TeM He MeHee, B OZHOM M3 CBOMX MHTEPBBIO KypHa-
aucrtam Ockap JleBaunmep, Buie-npe3ugeHT Rolls-Royce
0 MHHOBAIIMAM B CYJZOBOM MAIINHOCTPOEHHH, 3asIBUJI,
YTO COBPEMEHHBIH ypOBEHb TEXHOJIOTHI MO3BOJISIET CO-
37aTh AUCTAHIIMOHHO yIpaBJsAeMble CyJa ¢ YPOBHEM Ha-
IeXHOCTH He MEHBIINM, YEM y CYZAHA C 3KHUIAXKeEM.

IIpu aTOoM HamMeyaeTcsa HeMajas 3KOHoOMHsA. B yacrHo-
CTH, COAep KaHNe SKHUITaKa KPYITHOTrO KOHTEeHHepPOBO3a BO
BpeMs IJIaBaHUA B cpegHeM obxoxutcs B 3 300 monnmapos
B JleHb. JTO COCTABJIsIeT MPUMEPHO 44 IpPOIleHTa BCEX OIle-
paIlMOHHLIX PACXOJ0B HA MepPeBO3KY rpy3oB mopeM. Kpo-
Me TOro, KOMIIBIOTEPHbIE CUCTEeMbI 0€33KUIAaKHEBIX CYJOB
CMOTYT PacCYHUTHIBATH ONTHMAaJIbHBLIE IIapaMeTPHI IJIaBa-
HUS ¥ CHH)KaTh pacxoj ToIiuBa. IIo MHEHHIO SKCIIEPTOB
Rolls-Royce, Takue THIBI CYA0B TaK)Ke MMO3BOJIAT CHU3UTDH
yPOBeHb IIMPATCTBA, IIOCKOJBKY Y HUX Ha 60PTYy HEKOTO
Oymer OpaTh B 3aJIOKHHUKH, a OOPTOBBIE CHUCTEMBI YIIPaB-
JIeHusA 00eIlaloT 3allMTUTh OT B3JIOMa CTOJIb JKe HaJeXHOo,
Kak 1 0aHKOBCKHe ceiipbl. Tak 4TO 3aIpoCTO YrHATH Ta-
Koe CYAHO He yAacTcs, TeM 0ojiee 4TOo GeperoBad oxpaHa
TOXKe He APeMJIeT.

K cxkasaHHOMY ocTaeTcs J0OGaBUTH, UTO IIPEAJIOKEHUA T10
co3JaHUI0 6e39KUIIaAKHBIX IPAXKIAHCKHUX CY/JOB MOSABUINCH
elle B IPOIILJIOM BeKe, OJHAKO IepBble IpaKTHYeCKHUe IIa-
r'd B 3TOM HampaBJeHUU OBLIIU NPENIPUHATHI JHUIIL HeE-
CKOJIbKO JieT Ha3aj. [TnoHepoM B 9TO# 06J1acTH CTAJ MPO-
exT MUNIN (Maritime Unmanned Navigation through
Intelligence in Networks — «Mopckas 6e3skuna)kHas Ha-
BUranua nocpeactsom mHpopmanuu B Cersix»). Ero pea-
Ju3anueil 3aHUMAIOTCA AEBATh KOMIAHUI BO I'jlaBe C He-
menkoii Fraunhofer CML npu ¢punaHcoBoit noggep:xxe EB-
pocoio3a. DBromkeT mpoeKTa
olieHUBaeTca B 3,8 MIIH. eBpo.

K HacToAllleMy BpeMeHH
B paMKax npoekTta B 'amGypre
OBl CO3JaH TMOCT yIpaBJe-

HUSA, OCHAIIleHHBIA HaBUTaIllU-
OHHBIMU IIpUbOpaMu, LITypPBa-

Besskunaxuoe rpy3oBoe CyaHo.
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JIOM, MTaHEJIIMU YIIpaBJIeHUS ¥ MOHHUTOPAMHU BBICOKOH UeT-
KOCTH, MMUTHUDYIOIIMMH Kpyrosoii 063op. IIpeamnonaraer-
csl, UYTO HA 3T MOHUTODHI 6YAeT BHIBOAUTHLCS M300pakeHue
C IMCTAHIIMOHHO YIIPaBJAEMOr0 CyAHa, KOTOPOE MOJYYUT
umsa Automat Seaways. BopTroBbie cucteMbl Kopabdasa 0y-
IYT PErMCTPUPOBATH M aHAJNU3UPOBATh TeMIepaTypy 3a-
60OpPTHOI BOABI U BO3AYyXa, CKOPOCTH U HAIIpaBJieHHe BETpa,
BOJIHEHHeE, TaHHbIE O MMOABOAHBIX MPENATCTBUAX U HAABOJ-
HBIX 00bEKTaX U IIepeJaBaTh UX B Ha3eMHBbIil IIEHTpP yIIpPaB-
JeHus. B mepcruexkTuBe OyaeT BOBMOKHA 1 aBTOHOMHASA pa-
6oTa KopabJis.

Korga uMeHHO CyJHO OTIIPABUTCSA B IYTh, IIOKA HEU3Be-
ctHo. MMeeTca JHIIb XYA0XKECTBEHHOE OIMCAaHHME, KakK
MMEeHHO MOKeT BBIIVIAZETh TaKoe miaBaHue. Ilo croxery
pacckasa, KoHTeiiHepoBo3 aiauHoi 200 M ¢ rpysom Oymax-
HOTO cbIpbA Maccoil 317 500 T BeceHHUM yTpPOM BBHIHJIET U3
T'étebopra B IlIBentuu 1 manpasutrcsa B Keiinrayu B IOAP.
YupasasaTrs cyaHoMm Oyaer omepatop u3 Buro B Ucnanuu.
IIpaBga, mockoansKky B mposuBe Karrerar, Ha 6epery KoTo-
poro crout I'érebopr, CyA0X0ACTBO HOBOJBHO HACHIIIIEHHOE,
BBHIBOAUTL Automat Seaways B OTKpPBITOE€ MOpE IIPUIETCS
JIOIIMaHy, HAaXOAAIIeMyCcs He-

IIOCPEACTBEHHO Ha 0OpTYy.

ITocsne Toro xak KoHTeilHe-
POBO3 BBIHAET 3a IpeAeJbl 30-
Hbl AKTHUBHOTO CYAOXOHCTBA,
JoIIMaHa ¢ cyaHa 3abeper Ka-
Tep UJIH BEepPTOJIeT, a AaJblle
IiaBaHue OyIeT UATH B PEIKU-
Me JUCTaHIIMOHHOTO yIIpaBJe-
HudA. Yepes 15 gHeit niaBaHus
pazap cyaHa OOHApPYKHUT IIpHA-
MO II0 KypCy Ha yaajleHuu 24
MWUJIb CKOIIJIEHHE pPbBIOAIIKUX
JIOZOK ¥ MOJACT COOTBETCTBYIO-
NI CUTHAJ Ha IeHTPaJbHbIA
nyasT yupaBieHus. Oneparop,
OlLIeHUB 06CTaHOBKY, JAcT KO-

IIpoext kopa6as MUNIN u ero ka-
TIMTAaHCKOTO MOCTHKA.
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CxeMa JMCTaHLMOHHOIO YNIPABJEHHS CYTHOM.

MaHIy Ha U3MeHeHHe Kypca B 00xon pbibakoB. Ilpu moaxo-
ne Kk Keiintayny ynpasiaenue Automat Seaways cHoBa
BO3bMET Ha ce0s MEeCTHBIH JIOIIMAH, KOTOPLIA M IPUBEIET
CYZHO B IIOPT.

3aBeprienne npoekta MUNIN zannanupoBaHo Ha CeH-
1a6pb 2015 roga. Korga umMeHnHo 6e3sKunIa)KHbIe CyAa II0-
aBaTca B MupoBom okeaHe, pasdpaborunku MUNIN mpo-
THO3UPOBATh He GepyTcda. «TeXHHYECKHU peHIiuTh IIOCTAB-
JIEHHYIO 3aJjlauyy HEeCJIOKHO, HO Ha MPaKTHUKe MOTpebyroTcs
rojbl, Ipexae yeM 0e33KHUIIa’KHBIE CYJa peajlbHO BBIAIYT
B OKeaH, — moJiaraioT 3xKcnepTel. — Bexas Rolls-Royce
U JPYTUM KOMIAHUAM B IEPBYIO ouepedb MPUAETCI AO0U-
BATHCA M3MEHEHUSA MOPCKOT'O 3aKOHOAATEJbCTBA .

Heio B TOM, UTO 3a peryJaupoBaHie MOPEXOACTBA OTBeYAa-
et MexayHaponHasa mopckas opranusanus (IMO) OOH.
IIpaBuia, paspaboranusie IMO, moka He MoApPa3yMeBalOT
HUCIIOJIb30BaHWE 0e33KUMaKHBIX cymoB. llajee, Kaskmoe
CYAHO, OTIIPaBJdAoIleecs B IJIaBaHHe, U €r0 I'PY3 JOJIXKHBI
ObITH 3acTpaxoBaHbl. IIOCKOIBKY MOPCKOE 3aKOHOJATE b-
CTBO He OroBapuBaeT 0e39KUIIaKHbIE Cyla KaK KJacc, Hai-
TH CTPaXOBYIO0 KOMIAHHUIO, KOTOPAasd BO3bMETCSA UX CTPaxo-
BaTh, OyzeT HenpocTo. ITo Toi Ke MpUUMHE MepeMelleHne
B MeXXAYHAPOAHBIX BoJax 6e3sKUIaKHBIX KopabJei Oymer
CUHUTATHCA HE3aKOHHLIM.
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B o61iem, Bce 3TH M elle MHOrue npob6jaeMbl HIpPUAeTCs
yperyauposaTh IIpexxae, yeM COBpeMeHHbIEe «JIETy4Yue IoJi-
JAHAIbI» IIOABATCA B MHpOBOM OKeaHe.

IIy6anKkanuio moaroToBHJI
C. HUKOJIAEB

KcraTtn...

A BOEHHbIE HE APEMJTIOT...

Ecyu rpakaHCKHUe CIIEINAJIHNCTEI TOJbKO HAUUHAIOT IIPO-
eKTHUDOBaHHe 0e39KUNAXKHBIX CYA0B, TO B HHTEPECaX BOEH-
HBIX NoA0OHBIe pa3paboTKu BeAyTCs OTOBOJBLHO ZaBHO. Ha-
npumep, B HayaJie deBpana 2014 roga ms3pauabCcKasi roc-
kommaHuA Israel Aerospace Industries o6baBuna o cosza-
HUHU HaJABOAHOrO maTpyJbHOro pobora Katana. 3ror pobot
MOKeT OBITh MCIOJIL30BAH IJI aBTOHOMHOM OXpaHBI MOpC-
KuX niaat¢GopM, BXOZOB B IIOPTHI M BOEHHO-MOPCKHe 0a3bl
U IaTPYJNPOBAaHUSA TePPHUTOPHAILHBIX BoA. Katana cmoco-
6eH 0OHApPYKMBATh M KJIacCU(PUIIMPOBATH HAJABOAHBIE IeJIH,
a TaksKe obecrieynBaTh UX COIPOBOKIEHUE U IIepexBar.

B aBrycre mpomoro roga amMepHMKaHCKasd KOMIAHUSA
Swiftships Shipbuilders nposesia ucneiTanuA TPOTOTHUIA
HaJBOAHOTrO KaTepa-po6ora Anaconda, IpelHa3HAYEHHOTO
Ias HaOJNIOgeHUs, AOCTaBKHM 0OeIpPHIIACOB M IPOBHU3HH,
a TaksKe dBaKyalluu BoeHHBIX. HoBhuIil poboT cMoXKeT neii-
CTBOBaTh B TPEX peXXHUMaX: B IIEPBOM yIpaBJieHHe OyzeT
OCYIIECTBJIATHCA YeJOBEKOM Ha 00pTy, BO BTODOM — JHC-
TaHIMOHHO, a B TpeTheM Anaconda cMoXKeT AeHCTBOBATH
aBTOHOMHO B COOTBETCTBHUH C IPOrpaMMOi U JaHHBIMH, I10-
CTYIAIOIINMH C PasJUYHLIX CEHCOPOB.

CryneHTnl 1 npenogaBaTenu HoBoro yausepcurera Jluc-
caboHa padpaboTayii IPOEKT «CyMUYaTON BO3AYIIIHO-IIOBEP-
XHOCTHOH KOMaHbl POOOTOB [JIA 3KOJIOTMYECKOI'0 KOHTPO-
asa pek» (Marsupial Surface-Aerial Robotic Team for
Riverine Environmental Monitoring) RIVERWATCH.

B cocTaB 3T0#1 «KOMaHABI» BXOAAT HAABOAHBIN aBTOHOM-
HBIM KaTaMapaH U OeCIIMJIOTHBIN JieTaTeJbHBLIN amiapar,
CO3JAHHBIN II0 cXeMe MYJbTHKOITEpPa. ITOT POOOTHU3UPO-
BaHHBIN KOMILJIEKC HOJI’KeH OymeT caMOCTOATEJbHO Iepe-
JBUraThcA IO pexaM, cobupaTh NaHHbIEe 00 9KOJIOTHH U IIe-
pefaBaTh UX B ILIEHTD yIpaBJIeHUS.
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Kopa6au-po6orsr: 1 u 2 — Anaconda
(CIIIA), 3 — Katana (M3pauis), 4 —
RIVERWATCH (Ilopryraaus).

B cBoeii paboTe crermuauc-
THI 10 CO3JAHNI0 MODCKUX PO-
60TOB OMUPAIOTCA HA OIBIT
KoHcTpyKTopoB BJIA — Gec-
IMAJOTHBIX JIeTaTeJbHbIX al-
napatoB. B aBumanum yixe
BCTaJl Bonpoc 00 MHTerpanuu
BJIA B enguHOe BO3AYIIHOE
IIPOCTPAHCTBO, TA€ JPOHBI
MOTJIM GBI BBIIIOJHATH II0JIETHI
HapaBHe C IAaCCa’KUPCKUMHU
¥ rpy30BHIMHU CAMOJIETAMHU.

YcmexoB Ha 3TOM NIYyTH BO-
eHHbIe yixKe godouiauck: Kk 2017
rony BBC u BMC CIITA name-
peHbl 063aBECTHCH TOJTHOCTBHIO
paboueil Ha3eMHOM cHUCTEMOM
yBoja OECIHJIOTHMKOB OT
CTOJIKHOBEHHS B Bo3ayxe. Ha-
MEYaloTCS CABUTH U B IOPUIH-
4eCcKO-IIpaBoOBOii chepe.
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Y COPOKH HA XBOCTE

HE PACTH
BOJIBIIIOM?

Bompexkn pacnpoctpa-
HEHHOMY MHEHHIO JIHHO-
3aBppl OBLIM He eguH-
CTBEHHBIM BHIMEpIINM OT-
pAIoM KUBOTHHIX. [lo HUX
Ta ’Ke y4JacTh HACTHraJja
M OPYruX, Hampumep, TH-
pancug — mnpealIecTBeH-
HHKOB MJUICKOITUTAIOUIUX.

OpHaxo He OyaeM 3a0bI-
BaTh, 4YTO M [JIWHO3ABPBI
M THPAICHABI BHIMEPIH He
oKoHYaTeabHo. UX HBIHENI-
HHE IOTOMKH — TITHIBI
u murekonuraiomue. U sce-
TaKk#H, B 4eM MOKeT OBITH
OJHA M3 MPUYUH MACCOBOTO
BBIMUpaHHA?

TakuM BOIIPOCOM 3aaJI-
ca Auapei IlIBen, mpemo-
JasaTedb bBeJgopycckoro

HAIMOHAJLHOI'0 TeXHHYEC-
Koro yausepcurera. H Bor
YTO €My yZajioch BBIAC-
HUTH. «Ha npumepe ceiex-
IIHH TOMAIIHUX JKUBOTHBIX
MbI 3HaeM, 4TO NOpH IIO-
NBITKe BBIBeCTH OoJiee
KPYIHbBIE M POCJbIe IOPO-
IBbI CeJeKIMOHEPHI CTaJ-
KHBaIOTCHA C TE€M, YTO OCO-
Ou cTaHOBATCA Bce 0oJjiee
00JIe3HEHHBIMH, — pac-
cyxkmaer lllsen. — BayT-
peHHHMe OopraHbl He ycIie-
BalOT NPUCIOCAOIUBATHCS
K CJIHIIKOM OBICTPOMY YBe-
JHYEHHIO Pa3MepoORB TeJia.
Ecau mpomomxars cesek-
IIMI0 B TOM ’Ke HaIlpaBJie-
HHUM, BUJI MOJKeT CTATh He-
JKM3HECIIOCOOHBIM BOOOIIIE.
On BBIMpET»...
IIaneoHTONIOTAM H3BECT-
HO, YTO MHOTHEe JKHBOT-
HbIe, BKJIIOYAS TeX JKe TH-
HO3aBPOB, TOKe JOCTHT AU
OTPOMHBIX pPa3MepoB, IO
CPAaBHEHHMI0 ¢ IIepBOHA-
yansHEbIMH. OgHAKO TOUYe-
MY OHHM POCJH TaK OBICT-
po? llIBen, mpexmosoxu.i,



9TO HPHU 3TOM BKJIHUYAETCH
MeXaHH3M, KOTOPBIH BeJer
K OBICTPOMY YBeJIHYEHHIO
pa3mepoB Teaa. Ho ecau
661 paboTaJ TOJBKO 3TOT
MeXaHu3M, TO uYepe3 Ka-
KO€e-TO BpeM#A Bce OpPraHu3-
MBI HA HaNIeH IJIAHeTe J0-
CTUIJIH ObI MAKCUMAJIBHBIX
pa3MepoB M BBHIMEPJIH.
OpHako mpupona oxasa-
jJacs Myapa H, IOXOXKe,
nmpeaycMoTpesia KOHTPMe-
XaHM3M CeJIeKIIHH, KOTO-
pBIi oTOMpaeT ocobeii 60-
Jee MeJKHX pa3mepos. Te
OKa3bIBAIOTCA 0OoJiee MpPH-
CIoco0JIeHHBIMHY K H3MEHd-
IOIUMCH YCIOBUAM CyIlie-
CTBOBAaHMS U BHIKHUBAIOT.
Tak, Te ke MJIEKONHUTA-
Io1IMe MPOU3ONLIN OT HOP-
HBIX BMAOB Tupancuzn. U3-
3a TOro, YTO IIPH HOPHOM
oOpa3se JKM3HH Ype3MepHoe
YKpPYIHeHHE Pa3MepoB JKH-
BOTHBIX HEeBO3MOXKHO,
BKJIIOYAJICS 3BOJIIOIHOH-
HBIH KOHTPMEXaHHU3M, KOH-
TPOJHUPYIOIIUNA POCT. ITH
0CO0M BBI)KHJIM M DBOJIIO-
IHOHMPOBAJIH [0 COBpe-
MEHHBIX MJICKONHTAIONHNX.
Torma Kak apyrue Tupar-

3 «IOHBbI TexHUK», 2014 T.

cHABI BBIMEPJIH, JOCTUTHYB
npegeabHBIX N cebsa pas-
mepoB. Takoii xe KOHTp-
MeXaHH3M mnoMor musde-
JKaTh YBEeJIMYEeHUA pasme-
POB H HEKOTOPHIM BHJAM
JIeTAIONUX JHHO3aBPOB —
npeaUIeCTBeHHUKORB IITHIL.

HAC ATAKYHIOT?..

Yuensie U3 MUYHTaHCKO-
ro u CTOKroJsMCKOro yHH-
BEePCUTETOB KOJIMYECTBEHHO
OI[EHMJIM B3aUMOJEHCTBHE
YeJIOBEYEeCKOro Tejla C TeM-
Ho#it matepueii. Ilo ux mue-
HHIO, €CJIH TPEIIoJI0KeHHe
TEOPEeTHKOB 0 TOM, 4To 23%
maccsl BceneHHOH cocTaB-
JseT cKpbiTaa macca (oHa
JKe TeMHas MaTepusn), Bep-
HO, TO OHA XOJIKHA OBITH
u BOKpPYT Hac. U ecan rem-
Hasg MaTepUsa COCTOMT M3
summoB (WIMP) — cana6o
B3aHMOJEHCTBYIONIMX Mac-
CHBHBIX YaCTHI[, — CKBO3b
JeJI0BeYeCKoe TeJIO KaXKIyI0
CeKYHAY IpPOJIETAI0T MMJI-
JHAPABI YACTHI] TEeMHOM
MaTepHH.

Becs BOnmpoc B TOM, IO-
YeMy MBI TOT[ia ee He OLLy-
maem? Teopernkn orBeua-
IOT, YTO IJIA 9TOr0 y HAC
HEeT COOTBETCTRBYIOUIEro op-
raHa yyBcTB. TOUHO Tak Ke
He oIylmaeM H IIOTOKa
HeHTPUHO, © MHOTHX XpY-
T'MX YaCTHI[, CHYIOI[HUX BOK-
pyT Hac.
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PACCKAKHUTE, OYEHb UHTEPECHO...

KOPOJIb

MYJIbTUHCTPYMEHTA

Bpemsa om épemeHu 6 pe0aKyUOHHOU nowme
écmpevaromcsa nucbma, a6mopv. KOMOPHvLX
3adarom o0uHr u mom xce éonpoc: «Kax cmamuv
u3ob6pemamenem?» B omeem muL ydice He pa3
pacckas3slé6anu 0 makKux 3HameHumbLx u3obpe-
mamenax, kaxk Huxona Tecaa, Tomac 3ducon,
INaseen Ab6nourxoeé u mnozue dpyzue.
Cezo00HAWHUU HAW paccKa3 O wenoeexke, umsa
KOmopozo, 6bimsv moxcem, u36eCMmHO He MAK
wupokxo. Odnaxo ezo cydvba cmoum mozo,
4¥mob6svL 0 Hem nozoeéopums...

He tak paBHO B Hamy crpany mpuesxana Tum Jlesep-
MaH — u300peTaTesib KOHIENIUY MHOTODYHKIMOHAJILHOT'O
uHCTpyMeHTa. Ha MeXAyHapOoAHOM BHICTaBKE MHCTPYMEH-
TOB OH OXOTHO JaBaJl aBTorpadsnl, a o cBoeil cyabbe paccKa-
3aJ1 BOT uTo: «M3o0peraresnem g cranx B 27 JjieT, IO BOJe
cJy4dasi, BO BpeMs CBaJe0HOro My TeIIeCTBUI» ...

A peno 6s110 Tak. ITockonbKy 0coObIX AeHer y Tuma He
OBLIO, TO MOJIOJOKEHEI OTIIPABIJINCH B IOPOT'Y HA aBTOMOOU-
Jie, KYILIeHHOM IIo ciy4alo 3a 300 posrapoB. 3a fecAThb Me-
CAILlEB OHHU MPOeXajii ThICAYH KHJIOMETPOB uepes HI0KUHY
crpan EBponsl n Biamkaero Bocroka. ITockoabKy cTapeHb-
Kuil «®uat» To U Jejo Jomaaca, THM HeMaJio YacoB IPOBeJ
He B MallluHe, a MOoJ Hell, 3aHMMAasACh PEMOHTOM U JOCanys,
KOTJa HoJ PYKOH He OKa3bIBaJIOCh HYJKHOTO MHCTPYMEHTA.

«Kpome Toro, — Bcmomunas caMm TumM, — B oTeIAX HHOT-
JIa He OBLTO KPAHOB HA CMECUTEJIAX, a BKJIIOUYHUTH BOAY MOUM
HOYKOM OoficKayTa G610 HEBO3MOXKHO. TyT HYKHO OBLJIO UTO-
TO APYroe» ...

BoT Torga emy u IpHUILIA B IOJOBY UAedA CAEJATh «HHOMX
OolickayTa C IJOCKOryo0IiiaMm», KOTOPHIH Bcerjga MOXKHO
ObL10 OBI HOCHUTD ¢ cob0li. Tak B HOMepe TerepaHCcKOro ore-
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Tum JlezepMaH H ero HHCTPYMEHTEI.

as Tum Jlesepman cuesan us
KapTOHA IIePBBLIA IPOTOTHII TO-
o MHCTPYMEHTA, KOTOPHIH O-
3aHee MOJIyuyuJ HazBaHue Po-
cket Survival Tool.
Bepuysimnce B uioHe 1976
roza aomoii B ropox Iloptinanng,
mrat Operod, Tum Jlesepman
IOTOBOPHJICS C JKEHOI O TOM,
YTO MPOBEAET CJeRYIoNIre TPU
MecdALa, paspabaTbiBas HOBBIH
MHCTPYMEHT U Pa3bICKUBAdA I10-
TeHIMAJIbHBIX IOKyIaTeaen.
OgHako TpeMs MecAlaMu
IeJI0O He OrPaHMYUIOCh. Tum
3aKOHYMJI CBOM HU3BICKAHUSA
aumib B KoHIe 1978 roga, co-
3gaB 140-rpaMMOBBIN CKJan-
HO¥M umHcTpyMeHT aiauHoi 10 cm. B ero cocraB Bxoauau
foJsiplliie ¥ MaJIeHbKHEe OTBePTKH, HAMUJIbHUK, HOXKHUIIBI,
OTKPBIBAJIKA, JUHEHKA, HOXU U IIocKoryoisl. B 1980 ro-
Iy OH MOJIYYWJI IIaTeHT Ha cBoe n3obperenue. Tenepb HaKO
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OBLJIO NPOABUHYTH €ro Ha PHIHOK. Tum Jlezepman ycTpou-
cs Ha paboTy NpOJaBIOM-KOMMHBOSXKEPOM CBapOYHBIX all-
IIapaToOB U MCHOJIB30BAJ 3TY BO3MOMKHOCTb, UTOOBI IIPEJCTA-
BHUTH CBO€ M300peTeHNe MHOKECTBY JIOJeil B PA3JIUYHBIX
koMnaHuAx no BceM CoeguuennbiM IllTaTam.

ITonayany HOBBIM MHCTPYMEHTOM HHUKTO 0cO60 He 3avH-
TepecoBajicA. «JI0aM He XOTeJaH MOKYIaTh Moe u3o0pere-
Hue, — BcuomuHaa Tum. — IlpousBoguTenn HOMKeil roBo-
PUJIH, YTO 3TO UHCTPYMEHT, 4 IIPOM3BOAUTE]N HHCTPYMEH-
TOB IOJIaTaJH, YTO 3TO PA3SHOBUAHOCTDb CKJIAMIHOTO HOMXKA» ...

B utore Tum u ero apyr Ctus Bepsnuep perrunau co3gaThb
CBOIO COOCTBEHHYIO KOMIIAHHUIO M MPOAABATh MHCTPYMEHT
Hanpamyio marasuHam. Ilonauany ¢pupma pacmosaraiach
B MacTtepckoit orna Cruea. Ho, HecMoTpA Ha cotuaHOE Ha-
3paHue — Simplicity Tool Co — onsaThb-Taku HUKTO He XO-
TeJl UMeThb C He! JeJl.

Bce usmennsoch, korga TuMy mocoBeTOBaM HECKOJIBKO
VIPOCTUTh MHCTPYMEHT M IpeajaraTh ero MOKYyIaTeJlsaM
paccolLiKoii mo moute. Ctus ¢ TUMOM TaK M IIOCTYIIMJIM, IIO-
MIyTHO YMEHBIIIUB CTOMMOCTb HHcTpyMeHTa ¢ 40 mo 20 roi-
JapoB. 3a0AHO OHM IIOMEHSAJH U Ha3BaHUHE KOMIIAHUH —
Teneph OHAa cTaja uMeHoBaTbcs Leatherman Tool Group.
U x Poxnmectey 1983 roma mm ymanoch mpogaTh mepBhble
500 uacTpyMeHTOB. Yepes rox onu mpoganu yxxke 30 000
MHCTPYMEHTOB. IIpHIIIOCh CPOYHO PACIIHUPATHL IPOU3BOJ-
CTBO, HAHMMATh BCE HOBBLIX COTPYAHUKOB, IOALICKHBATh
npyroe nomeriede. K 1994 roay dbupma npogasajia yxe
0oJiee MUJLIMOHA UHCTPYMEHTOB €3KETOTHO.

Temnepb JaHHON PA3SHOBUAHOCTHIO MHCTPYMEHTA 3aMHTEpe-
COBAJINCH M APyrHe mpousBoauTes . HolHe moqo0HbIe «MYJIb-
TH» BBIIIYCKAIOT y)Ke gecATKH dupMm. Tum Jlesepman orse-
THJI Ha PACTYIIYIO KOHKYPEHIIMIO N300peTeHneM BCe HOBBLIX
pasHoBuaHOCTeN cBoero nHcrpymeHTa. U k¥ XXI BeKy Kom-
NaHuA IIpoAaBajia HHCTPyMeHTHI Leatherman yaxe B 50 crpa-
HaxX MHpa.

Hauaso HOBOro TeICAYeJ eTHA QUPMA O3HAMEHOBAaJIa II0-
fABJIEHHEM MHCTDPYMEHTOB Juice ¢ I[BETHLIMHU PYKOATKAMH.
B 2004 roay 6win BeimyimeH Charge Ti — uncTpymesnr,
MMeIOIUi TUTAHOBLIE HAKJAJKHA HA PYKOATKAX M HOMX U3
0osiee TBepAoil cranu. MyabTuTryisl Aasa BoeHHbIX (MUT)
yBugesau cset B 2010 roay, a B 2011 roay nosasuanck Side-
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OaMH M3 BADHAHTOB MYJIbTHHCTPYMEH-
ta Tuma JlesepmaHna.

kick m Wingman — kKoMIakT-
Hble HEJOPOTHEe MOJeJU C IOA-
HpPY>KMHEHHBIMH IIaCCaATUXKaMHU.

TyT cToMT, HaBepHOe, CKa-
34Th, YTO BCE MHCTPYMEHTHI IO,
mapkoit Leatherman wumeroT
25-7eTHIOI0 TapaHTHIO, Jeil-
crBylomyio u B Poccuu.

«MBI IOCTOAHHO CTapaeMcd
YJAYUIIAThL KOHCTPYKIMM, — cKasdan Tum. — B mepBbIx
MOJeJsIX OCHOBHOMH 3azaueil OBLIO CAejlaTh HHCTPYMEHT He
TOJIBKO QYHKIMOHAJBLHBIM U HAaJE€KHBIM, HO U KOMIIAKT-
HBIM. B 9TOM CcMBbIC/IE OMHUM M3 CAMBIX TPYJOEMKHUX B Das-
paboTke nHcTpyMeHTOB cTas Crunch — xomM6uHanua 1JI0C-
KoTy01eB 1 GQUKCHPYyEeMOro TpyoOHOro KJjioua, Ha 4eJIOCTHU
KOTOPOI'0 HYXKHO OBLJIO IepeJaBaTh OOJIbIIINE YCUJIUSA» .

B coBpeMeHHBIX MOJAEJISIX UCIOJIb3YIOTCS HOBBIE COPTA CTa-
JH, KepaMHKa, TUTAH, aJIJOMUHUHA, IJIACTHUK.

HengasHo KOMITaHMS Ha4yaja BBIITYCK HOBBLIX BHIOB MHCTDY-
MeHTOB. Teleps 31ech BHIMYCKAIOT €llle U CeKaToOPhl, KOTO-
pbie MMOJIL3YIOTCA MOMYJISPHOCTHIO CPEAU CaA0BOAOB. [Ipyrasa
MO/IeJIb CeKaTopa IpeJHa3HaueHa AJIsI OXOTHUKOB — C ee II0-
MOIIbIO MOYXHO 1 Hape3aTh BeTOK [JId MAaCKHPOBKH, 1 HapPy-
OUTH XBOPOCT JJISI KOCTpa.

HecMmoTps Ha BBICOKOTEXHOJIOTHYHOE POGOTH3NPOBAHHOE
IIPOU3BOJACTBO, OKOHUYATEJbHAsA COOPKA MHCTPYMEHTOR Lea-
therman npousBoguTCS BPYUYHYIO. «ITO OZHOBPEMEHHO U
TEeXHOJIOI'Us, 1 UCKYCCTBO, — cKasanm Tum. — EcTtb pabora,
KOTOPYIO MOTYT BBINIOJHUTH TOJBKO YMeJIbIie PYKH».

Ha BnicTaBKe KTO-TO M3 JKYPHAJHCTOB IIOMHTEPECOBAJICS
y Tuma JlesepmaHa, KAKUMHU, IO €70 MHEHUIO, CTAaHYT UHCT-
PYMEHTHI B OyayiIeM. «f1 He MOry gajke IPEAIOIOMKUTh, KaK
OyAyT BRITVIAAETH UHCTPpYMeHTHI yepe3 30 — 50 jet, — cka-
3aJ1 u300peTaresib. — 3aTO A OUeHb XOPOIIIO 3HAI0, YTO OYAyT
IeJjlaTh 9TH UHCTPYMEHThI. A HUMEHHO — Bce Heo0X0oamMoe
JUIST TOTO, YTOOBI IIOYNHUTE KaKyI0-JIU00 Belllb. B KOHIlE KOH-
1I0B, JI000I1 MHCTPYMEHT — 3TO JHIIL IPUIOMKEHHE K Ba-
LM COOCTBEHHBIM PYKaM» ...
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BOK3AJI-KAKTYC,

Hoévie mexnonozuu nporukxarom daxce 6 maxue
dpeéHue obracmu wenogeweckou 0deamenbHoCmu,
Kax cmpoumenbcmeéo. Apxumexmops. U cmpou-
menu Hawux OHel noaazarwm, Lmo

nopa nepecmompemsv MHOzZUE NOHAMUA,
Ka3aéuiuecs He3blbOremoLMuU.

«J11A HBIHEUTHUX BOK3aJIOB-MOHCTPOB, 3aHUMAIOIINX Or-
POMHBIE IIPOCTPAHCTBA B IeHTPEe 0OJBIINX I'OPOJXOB, yiKe
HeT MeCTa», — II0JIaraloT O6pUTaHCKHe AU3aiHepbI-QyTypo-
aoru Kpucrodep Kpucrodpu u Jlykac Mamapasa. U npea-
jgaraioT Kk 2075 roxy 3aMeHUTh HBIHEIIHHE TOPU30HTAJIb-
Hble BOK3aJIbl BePTUKAJIbHBIMU HeOoCKpe6aMu, KOTOpHIE 110
BUAY OyAyT HAIOMUHATH TMTaHTCKHE... KAKTYCHI.
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YIAUBHTEJIBHO, HO ®AKT!

CyTb paccy»KJeHHH 37eCh TAKOBA. YK€ CerOAHA KUTeJN
Bouasiroro Tokno, Mexuko miu Heio-Mopka aBaskab! B JeHb
COBEPLIAIOT IYTENIECTBUA JJNHOIO B AE€CATKH, & TO U B COT-
HY KHJIOMETPOB OT CBOET'O »KHJIbA JO MecTa paboThl 1 06paT-
HO. A MOCKOJIBKY TMIaHTCKHE aBTOMOOUJIBHBIE IPOGKHM BO
MHOTHX I'OpPOJIaX y»Ke «ChbeJH» BCe MPEeNMMYIIECTBa JIHYHOI'O
aBTOTPAHCIIOPTAa, TO MHOTHE IIepeca’KuBalOTCA Ha IIPUTOPOJ-
HBIe 3JIEKTPUUYKH, KOTOpPbIe BCE€ HAPAIIUBAIOT CKOPOCTh.
Eciu paHbIlle IPpUTOPOJHBIE TOE34a JBUTAIUCH CO CKOPOC-
TI0 opsAKa 30 KM/4, TO HbIHE CKOPOCTHEIE TT0e3/ia pa3Bu-
BaloT yike ckopocth 300 KM/4, a 3aBTpa MarjieBbl Ha Mar-
HUTHOH IMOAYIIIKe 00eIIaloT pa3sBUBATh U CBEPX3BYKOBLIE
CKOpPOCTH.

Ho6paBmincs 10 MecTa Ha3HaueHHUsI, TaAKOU noesn O6ynxer
KPYTO B3MBLIBaTh BBEPX II0 ITapabojie 1 3aHUMATh CBOE MecC-
TO Cpeau JPYTUX TaKHUX JKe cocTaBOB. Kpecia maccakxupos
npu 3ToM OyayT moBopaumBaThesa Ha 90 rpanycos, u jgooau
OyAyT NOKUAATh BaroHbl, CIIyCKAasCh BHU3 B CHEIIUATbHBIX
audrax.

ITo MHeHMIO AM3aiHEPOB, TAKON IIPOEKT YMEHBIIUT ILJIO-
majib, 3aHUMaeMyIO BOK3aJI0M B COTHU Da3, IO3BOJIUT IIPO-
HUKAaTh [I0e3JaM B CaMBbIil IIEHTD MeramoJca.

AOM-AEPEBO...



Kcratu, sxunbie 1 oprucHble HeO0CKpPEOLI BOKPYT TaKOTrO
BOK3aJla TOXX€ MOTryT mpuobpecTH HeoOBIUHBIN Bui. Tak,
B 2015 roxy Bo dpaHIy3cKOM ropojie MoHIIeIbe HAYHETCA
CTPOUTEJNILCTBO YHUKAJIBHOTO JOMa, KOTOPBIH yiKe MOJyduI
Ha3BaHUue «bBejoe nmepeBo». BajKoOHBI M KpHIIIH OYyAyT
«CBHCATb» MOAOOHO BeTBAM, Giarogapsa yeMy Ha OaJKoHaX
OyzeT TeHb, a B KBADTUPaX CTaHET CBeTJiee.

B 17-sraxsom 3ganuu Oyzer 120 kBaptup. Ha kpbiie
pasmecTuTcA 6ap, U3 KOTOPOro 6yAyT BUAHBI rOPBI U MOpe,
a TaKJKe KapTUHHAas rajepes u pecropad. Bcero B MoH1e-
JIbe HaMepeHHI MTOCTPOUTH 12 TaAKMX HEOOBIYHBIX JOMOB.

IIpu 3TOM CTPOUTEJH BCe Yallle IOAyMbBIBAIOT O TOM, He
OTKa3aThCA JHU UM OT TPAAUIIMOHHBIX T€XHOJIOTHI MOHO-
JuTHOrO miau O6Jo4yHOro crpoutenbctBa. Hanpumep, Ha Ge-
pery kaHaJjia B AMcTepJjaMe apXHUTEKTODPBI B CKOPOM Bpe-
MeHU HaMepeHBI IIOCTPOUTH MHOTO3TAXKHEBIN JOM METOAOM
3D-meyaTu — B cJydae YCIEUIHOTO OKOHYAHHUA IIPOEKTa
aTo OyzeT mepBoe medaTHoe 3gaHue B Mupe. Bropo DUS
Architects nauano paborats Hajg sganueMm B Hauaje 2014
roga, a ceiuac JroO0UTeJIH HEOOBIUHBIX 3PEJHI MOTYT KY-
MIATH OMJIET IPUMEPHO 3a 5 AOJIJIapOB U NMOHAOIIOAATH 3a
XOJOM CTPOMTEJbCTBA.

3D-npuntep Kamer-Maker gns apxurexropos. IIoka oH negaraer Junib
MaKeThI 3qaHMI.
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I'naBublit nHCTPpYMEeHT GupmMbl — 3D-npuntep Kamer-
Maker, KoTOpBIil yMeIllaeTCA B CTAPOM IPYy30BOM KOHTEH-
Hepe. Ilo mpuHIUTY pabOTHI OH HE OTJIMYAETCS OT OOBIYHO-
ro HaCTOJILHOTO anmapara: 3TO d9KCTPY3Hus ropsiueil miact-
Macchbl, cjioil 3a ciaoeM. C ero moMoOIIbI0 yiKe IedaTau
npeaMeTsl Mebenn (CKaMeWKHu U Jp.).

Kaxxnyio koMHaTy HanmedyaTamT B BUZAE OTAEIBHOr0 6JI0-
Ka, KOTODBIM 3aTeM OyJAeT IPHUCTPOEH K APYTUM, IOA00HO
JeTcKkoMy KyOuky. IIoTOM roToBble KOMHATHI «JISITYT» APYT
Ha apyra. Bce 3manue 6yger uMeTb 00JIMK TUIIMYHOrO I'0JI-
JIaHACKOTO «J0Ma y KaHajia». 3aKOHYUTh CTPOUTEJIHLCTBO
JaHUpYyIoT Yepe3 3 roga. Ho aTo OyzeT He yacTHBIA AOM,
a My3ed gus3aiiHa: Kaxkgada us 12 xoMHaT GyjgeT IOCBsIIe-
Ha KaKoMy-aubo0 acunekty 3D-meuatu.

ITo maTtepuanam New Scientist
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FOpuit MOJTYAH

K BOTPOCY
O TEIETOPTALMY

Danmacmuieckull pacckas

Korga »KuBeilb oguH, IPUXOJUTCH AeJIaTh MHOXKECTBO
paboThl, KOTOPYIO He Ha KOro mepejoXkuTh. Hampumep,
ybupaTtbcs, CTUPATh Oejbe, TOTOBUTL cebe ey, 3aBapu-
BaThb Yai.

OOBIYHBIA YeJIOBEK, 3aHUMAACH OYJHUUHLIMHU JeJIaMH,
MOXKeT AYMAaTh O YeM YrOJHO U Ja’Ke He AyMaTh BOOOIIE.
Ho Amuapeii KouetoB 6b1y 10 00pasoBaHnio GU3NKOM H,
XOTsA Ha paboTe 3aHMMAJICSA YYETOM TOBapoOB, B CBOOOIHOE
BpeMs OH MbITAJICA MCCJIeNOBAaTh (GeHOMEH TeJelopTalluu
IIpeIMeTOB, a IIOTOMY JII000€e JeJI0 BHI3LIBAJIO YV HETrO MEIC-
a1 00 9TOM ABJIEHHUH.

Tak, 3ajuBasg KUIATKOM IIaKeTHK C YaeM, OH B MUJLJIU-
OHHBIN yiKe pa3 3aJgymMaJjics o Tejenopranuu, Tecie u Jii-
HIITEHHEe H... IJIECHYJ ce0e KUIIATKOM Ha Horu. Hexoropoe
BpeMsA y AHJpesi YILJIO Ha IIOMCKHU COAbI U OKasaHHe CaMo-
My cebe mmepBoOi momoInu. A MOTOM, 3aBapuB Bce-TaKU uaii,
OH IIPUKOBBLIAJI U3 KYXHU B KOMHATY M IIOCMOTpeJ Ha yc-
TAHOBJIEHHBIM Ha cToJjie npubop. Ha Bua aTo OBLJI 3J1€KTpO-
MAarHuT, HO ero KaTyuky AHApeil HamMoTaJ ocoObIM oOpa-
30M. A PSIOM C 3JIEKTPOMAIHUTOM JIEXKAJIY CUHUE HIeDPCTHA-
Hble HOCKH B KPAacCHBI# ropoinek. Ilep:xaTh HOCKHM Ha CTOJIE
HEIIPUJINYHO, HO DKCIEPUMEHT — 3TO COBCEM APYTroe AeJiOo:
Anppeit cobupaJics IpoBepUTh Teopuio JiiHIITeiiHa 0 Equ-
HOM I10JIe, a JIyYIlIero o0'beKTa OJid IepeMelleHnus Moj py-
KOJ He 0Kas3aJloCh.

OrnuB yaif, OH moAyMaJj, UTO U3 BceX HamboJiee M3BECT-
' HBIX U TeOPeTHYeCKHU JOIYCTUMbIX BUIOB TeJeNOPTALUUA —
KBaHTOBOI1, BOJIH BepoAaTHOCcTU IlIpenuHrepa u KBaHTOBOM
Teopuu XaliMa — Ha IpaKTHKe IIOKa YTO OB MpHUMEeHEH
repBbiii. B X01e HeJaBHUX 9KCIIEPUMEHTOB aMepUKaHCKUe
1 aBCTPUICKUE YUYEHbIE TeJEIIOPTHPOBAJIU aTOM, a TOUHee,
IepeHecJ I CBOMCTBA OJHOI'0 aToMa Ha APYroi.






B nmayuHoOil cpege Tesenopranueii Ha3bIBaET-

csa uMeHHO 3T0. Ho AHJpeii MeuTas o APyroM.
Emy xoTesochs moBToputh PunagenbpuiicKmit
JKCIIepUMeHT, Korga acmuuery BMC CIIIA
«DIAPUIK» UCUYe3, IIOTOM IIOSBUJICA B APYTOM
IIOPTY, 4 3aTEM BHOBb BEPHYJICA HA UCXOLHYIO
TOUYKY (XOTb MHOTHE U F'OBOPAT, UTO HUKAKOI'0
JKCIepHMEHTa He OBbLJIO U 3CMHHeIl HUKYAa He
ncuesas, Auapeil OLII yBepeH, 4YTO TEMHAT U3
cooOpakeHUN KoHcnupauuum). HW3HaYaJIbHO
NnpeAnoJarajioch CreHepupoBaTh MOIIIHEIE
3JIEKTPOMATHUTHBIE II0JIsI, KOTOPhIe IIPH Ipa-
BUJIBHON KOHMUIypaIum TOJKHBI OBLIN cle-
JaTh KOpabjib HEeBHAMMBIM [Js CBETOBBIX
u pagmoBosH. Ho BMecTo aToro Kopabib KO-
OBl MCUe3 B 3eJIEHOBATOM TyMaHe.

A 6oabine Bcero Auapeio KoueToBy xoTesoch J00UTBHCA
TeJIeIOPTAalluu Jogeii. B cpegHue Beka Takue repemerrie-
HHASA NPUNNCHIBAJK aHrejgaMm uiau 0ecaM, HO U B GoJiee mo-
3IHHE T'OJbI TOLO0HOE CIAYUYAIOCh.

BxJ10o4nB 3J1€KTPOMArHUTHYIO KaTymIKy, AHApe#i HaOr0-
JIaJl TOJIy00oBaTOe CBeUeHHe C 3eJIEHbIMU MCKpaMu. A IIOoTOM
HO3Ipeil KOCHYJICA 3amlax MaJIeHOr0, YTO-TO HEIPOMKO XJIOM-
HYJIO, 1 B KBapTHpe IIorac CBeT.

AHppeii cXBaTHJI C Kpecja COTOBBIH TeedOH U IOCBETHUII
dKpaHOM Ha cToJi. CropeBiiasi OT NepeHAIPSAKEHUS Ka-
TylIKa AbiMuaack. OTIpaBUBHINCH Ha KYXHIO, AHApeii 3a-
JKer CBeuH, NMPUIPATAHHBIE HA CJIyYaid OTKJIIOUEHUA dJIeK-
TPUYECTBa, U IOIIeJ MEHATb MPOOKH.

Ha cneayromiuii geus AHApe#, Kak # IOJIOXKEHO B Oy -
HH, OTIpaBujca Ha pabory. OH exas B aBTOOyCe IIO IIPHU-
BBIYHOMY MapILIPYTy ¥, KOHEYHO Ke, AyMaJl O TeJelnop-
ranuu. Ha aToT pas B maMATH BCILJIBLI ADEBHHUH pacckas
0 TOM, KaK 25 oKTaopa 1593 roga B MEKCUKAHCKOM I'OpPO-
ne MexUKO HEOXKHUIAHHO ITOABUJICA COJIIAT, ITOJK KOTOPO-
ro ObLI pacKBapTHUpOBaH Ha PUININNHAX, B IeBATU ThICA-
yax MuJiab oT Mekcuku. Congar OBl cXBaueH W NpegaH
cyny nHkBu3unuu. Ha cyme oH IoKasaJj, 4TO IO CBOEro IIo-
sABJIeHUA B MeXHKO OH HeCc KapayJbHYIO CIIYKO0y IIpu ABOP-
e rybepuatopa @uannnud B MaHuniae, KOTOpLIil Ha ero
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riazax OblJ MICHOBEHHMEM paHbIlle nmpegaTeibcKu your. Kak
OH caM mosABUJICA B MeXHKO, COJJaT NOHATUS He UMeJl.
Yepes HECKOJIBKO MeCSAIEB JIIOJHM, IPUObIBIINE Ha KopalbJie
¢ OUINNNUH, IOATBEPANIN U3BECTHe O rubesn rybepHaTo-
pa U Apyrue JeTajJd paccKasa cojjara.

Yyno? Koneuno, yyno! A mMoxxeT GbITh, BO3JIe ABOPIA I'y-
oepuaTopa @ununnus B Maruie B 1593 rogy obpasoBanach
«yepBoTOouMHa»? Ciy4yaiiHo IIoIaB B Hee, COJIEAT U OKa3aJl-
ca B Mexuko.

Ecnu 3T0 TaK, €C/IM TaKHe «4ePBOTOYMHBI» CYII[ECTBYIOT,
TO OHH — €eCTeCTBEHHbIe 00pa3oBaHus. Bo3MOXHO, OHU
MOABJAIOTCA HEHAAOJI0 MOJ BIUSHUEM HEKUX MOTOJHBIX
yCJIOBUIi, HATIPUMEP, CHJIBHBIX I'PO3, KOTAa KOHIIEHTPalUs
aTMoc(epHOro sJeKTpUYecTBa B HeOe AOCTUraeT BLICOKOII
ILJIOTHOCTH. A MOJKET, Bce Aejio B reorpaduu.

Taxk uau mHade, AHApero 6e3yMHO XOTeJIOCH CaAMOMY
NPOMTH Yepe3 TAKYIO0 BOT «UePBOTOUYHUHY», HAIIPUMED, Iepe-
HecTuCh 13 MaHmabl B MeXuKO0, Kak TOT COJIJAT YeThIpecTa
JIeT Ha3aJl, a IIOTOMY OH eIlfe IOJIr0Ja Ha3al KYIUJ MyTeBKY
B Manuny. TpyaHo ObLJIO 0XKHAATh, UTO C HUM CJIYUYUTCA TO
JKe, UTO C COJIZATOM, HO BeAb, BO-IIEPBBIX, HACTOAIINN yue-
HBIH, yeM Obl OH HM 3aHMMAJICA, He MMeEeT IIpaBa TEPAThH
Hagexay. A Bo-BTOpPBIX, B Mauune AHapeii eille He ObIBAJI.

o oTpe3na ocTaBajioch HEMHOTO, HO OBLIO ellle BpeMsA
IS 9KCIIEDUMEHTOB.

CroycTs HECKOJIbKO JHeil BeuepoM AHIpei, 4TOObI He Io-
TOBUTBH JIOMA, V3KHUHAJ B Kade Bo3Jje 0pUCHOrO 3AaHUA, IIe
paborasi. OH IOUTH KaXIbIi AeHb HOCHUJI CBOM 3JIeKTpOMAar-
HUT Ha paboTy, M OOHAXKIBI V¥ HEro Jake ucueasio A0JI0KO,
HO II03)K€ BBIACHHJIOCh, UTO OJUH U3 KOJJIEr CIPATAJ ero
B KapMaH, Korga AHJpei Ha CEKYHIY OTBEpPHYJICA.

AHppeii rae-To CHABIIIAJ, YTO IIOMOIHUKHN ITOAOOHBIM 006-
pa3oM myTuau Hax aucoHoM. Crapuk 3achkinaj 3a pabo-
YUM CTOJIOM BO BpeMs o0ella BO3Je MOJHOCA ¢ enoii. Accu-
CTEHT, IIOKAa YUYeHLIi cllajl, MeHAJI ero IMogHOC Ha CBOM, rie
OBLIIM yoKe IYCThie IPA3HbIC TAPEJKH U YalllKa C HeJOIIU-
ThIM YaeM. [IpocHYBIINCH, OAUCOH AyMAaJ, UTO yKe II0eJ,
M OCTAaTOK AHA pabotan 6e3 obena. BesuKkuil yueHBIN Tak
ObI M He Y3HAJI IIpaBAbl, €cJU Obl ACCHCTEHT He HadaJ Aa-
BUTBLCSA XOXOTOM. -



IIpumepHO Tak Hax AHapeeM cMesAJWCh M Ha pabore.
IIpaBaa, sTo 6BL710 BO BpeMs o0ella, M OHH He 3HAJIH, YTO
KoueToB X BUAHUT U CJBIIIUT UX PAa3roBOpP.

Cronuk, 3a KOTOPBIM cuies AHApei, paclojarajcsa Ha
OTKPBITOM Bo3ayxe. K HeMy mojicesl Ha4aJbHHUK CO CTaKa-
HOM S0JIOYHOTO COKa M CKa3aJ:

— T'oBopAT, Bce 9KCIIEPUMEHTHPYEIIh?

— T 2xe caM pa3peniui.

— ITommuro. §I He nmpotus. IIpocTo KajaKo Ha TeOA CMOT-
petb. THI y2k, OpaT, mobeperu cebsa. Haiigu xopomnryio ge-
BYIIKY, KeHHCh. 3a’KUBeIllb, KAK JIIOIU.

HauanbHuK, TIOMOPIIUBIINCEH, BBIITUJ CBOM KHUCJBIA COK
u yuiea. A AHape#dl moaymaJj, UTO IpaBAa IPOCTa, Kak
JeHb: HUKTO B MHpe He XOTeJ ITMPOKOr0 BHEeAPEHUS TeJjle-
opTamu.

Yrobbl mosiBUJIACh U IIMPOKO BHEAPHUJACH TeJjelopTa-
IMA, JOJXKHO MOMeHAThCA obmectBo. OHO HOJIKHO OBITH
0oJiee cO3HATENBbHBLIM U 00Jiee pa3BUTHIM TexHU4YecKH. ITo-
SABHCH ceHyac «IIOPTaJbl» IO IEepeMeIlleHUuI0 — U PYXHeT
TpaHCIOPTHAA CHUCTeMa, KoTopas obeciieunBaeT paboToit
IEeCATKH ThIcAY Jiiogeii. KTo-To cMoskeT mepexkBaauduiiu-
poBaThCs, a OYeHb MHOTHE He ¢CMOTryT. A 4TOOBI 00ecneuYuTh
0e3paboTHHIX IIPHUJIUYHBIM II0COOHMEM, HOJIPKHBI OBITH JIYY-
1Iie Pa3BUTHI 9KOHOMHUKA U T€XHOJIOTHH.

ITonyuaercss 3aMKHYTBIH KpPyr — 4TOoOBI cTaTh OoJiee
Pa3BUTBIM TEXHHUYECKH, OOIIECTBO JOJKHO OBLITh... O0JIee
PasBUTHIM T€XHUYECKH.

K Tomy Ke BiafenbIlbl TPAHCIIOPTHLIX KOMIIAaHUH He [O-
MyCTAT BHEeAPEHUs Tejermopranuu. IM BeIrOJHEEe MI'HOBEH-
HOe IIepeMellleHNe He JIIoJeid U IpPeJMeTOB, a «TeJelopTa-
IUsA» AeHer, KOTOpble eXKeroJHO BHIAEJISIOTCS Ha IOAAEPK-
Ky TPAHCIOPTHOM OTpacju, K cebe B KapMaH.

Yro6bl BHEAPUTH TEXHOJOTHUHU OyayIIero, Hy»XHo u3ba-
BHUTBLCS OT MBILIJIEHUA NIPOLILJIOro. A 3T0O 3aliMeT ropasio
0oJibIlle BpeMeHHU, UeM JI00ble HaydHbIe HCCJIEJOBAHUA
U MOATBEPKAeHNe X0Ts 06 Teopuu ExnHoro moad.

Yepes Tpu aHA AHApPEIO BHIgAJH OHJIETHI Ha cCaMOJET
1 MeAHUIIMHCKYIO CTPaxXoBKy. Busa Oblia He Hy:xHa. Kak
cKasajJu B TypOiopo, poccusHaM Ha Tepputopuu ®Puaui-
NUH paspeliaeTcsi HAXOAUTHCA OT ABAAIATA OXHOTO A0
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TPpUAIIATH AHell. B mendaXx yKpemjeHUs TYPHUCTHYECKUX
cBA3el, Tak cKasaTb. Ho AHapeil He cobupaJicsi TopUyaTh
TaM HU MeCHIl, HU Ja’Ke ABaAllaTh OLUH AeHbL. Hemenu Oy-
JIeT BIIOJHE AOCTATOYHO.

20 oxTAOpsA OH BbLIETEN B Manuay. Ucropuueckoe nepe-
MelleHre coJiiaTa Impousonnio 25 okTabpsa. o aTtoro aHsA
AHgpell mIaHUPOBaJ OTAOXHYTh, & IIOTOM YK€ IOMNBITATH
CYacTLA U CHEJIaTh TO, UTO He YAABaJOCh ellle HU OJHOMY
yueHoMy. OT OZHOH TOJIBKO MBICJI O TOM, UTO €CTh IIIAHC
IepeMeCTUThCS B IPOCTPAHCTBE Ha HECKOJBKO ThICAY KHU-
JIOMeTpPOB, AHApesa IIpoOupasa cilagKkas IPOKb.

B Manunjie AHapeli OCTAHOBMJICA B YeThIPEeX3Be3JHOM
oresie. OH T'YJAJ 0 FOPOAY, XOAUJ Ha IS, 3aBTpaKaJ
¥ YKHHAJ B OTeJIe, IOCKOJBbKY 3TO ObLJIO BKJIKYEHO B TYD,
a obenras B ropoACKUX Kade. AHApeii He JII0OOMJI MOpEIPO-
IYKTbI, IO3TOMY CTapaJjicd IIOKYyIlaTh 0JII0Jla eBPOIIEHCKOM
KyxHU. MaHuIa OKasajach KPaCUBBLIM I'OPOJIOM, M3 OTEJIA
OTKPBIBAJICA IIMKAPHBIM BUJ HA OKeaH.

U3 Bcex mocronpumeuaTeabHOocTeil AHapes: 00JbIie Bce-
ro 3axBatuj ¢opt CaHTHAT0, MOCTPOEHHBIN HMCIIAHCKUMU
KOHKHCTaZopaMu, U okeaHapuyMm «Manwuiaa Oymen Ilapk».
ITpesxne Aunpeit HUKOrAa He BHIEJ TAK MHOIO KPaCHUBBIX
U 9K30THUYECKHX PHIO, Aa ellle U BOJIM3U.

M BoT ogHAMXKIBI HACTYIINJIA HOUb, KOTOPYIO AHApPEHN TaK
JIOJITO K JaJI, U OH OTIIPABUJICA HA LEHTPAJIbHYIO ILIOIIAb,
rfe y»Ke IBa pasa OblJ Ha pa3BegKe.
Brriigsa us Homepa, Auapeii mepekycua
B pecTopaHe OTeJid U codpajics ObII0 OT-
NpaBUTHCA cpa3y Ha IJOIIaAb, K 3HAMe-
HUTOMY Try0epHAaTOPCKOMY [ABOPIY, HO
BJAPYr IOYYBCTBOBAJI, YTO HEPBHUYAET.
IlepenecTuch — 3TO MOTPSCAIONIE U B TO
JKe BPEMsI CTpAIITHOBATO. AHIpeil BepHY.I-
cA B OTeJIb, B35J BCe AEHbI'H, UTO Y HEro
OCTaBaJIMCh, M 3arpaHIIacIIOPT, YTOOLI He
OKas3aThCs B MeKcuKe B 6€3BLIXOHOM II0-
JIOXKEeHUH.
Bce emie omryias BosiHeHue, OH BbIIIEJ
M3 TAaKCHU UYYTh PaHbIle W IIPOIeJ ABa
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KBapTaJia ImemKoMm. Brlja scHasd HOYBL, HO I'Zie-TO BIAJIHA
MeJbKAaJIH CIIOJIOXYW MOJIHHUI. AHJpel cyes 3TO XOPOIIUM
3HaKoM. CKoOILJIeHHe 3JIeKTPHUYECTBa B aTMocepe ITIOMOYKeT
eMy IIePeHEeCTHUCH, Beb OHO U CO3[aeT «YEePBOTOUHHY».

Paz-gpyroit B HeGe mIporpeMeJso Tak CHJILHO, YTO €7Ba He
sayiokuio ymu. Ctpax, HaKOHell, YIlieJl, 1 MbICJIEHHO AH-
Ipe# y)Ke HECKOJILKO pa3 mepeHecca B Mexuko. OgHaxo
IJIOAaAh BOKPYT He MeHAJachk. Iloxoxke, OH Bce elle ocTa-
BaJsica B Mauuiae. Ho B n1100y10 CEKYHAY BCce MOTJIO U3Me-
HUThCA. U, meificTBUTENBHO, B HeOE TaK I'POMBIXHYJIO, UTO
AHppeii Ha MFHOBeHHe 3aKMYPHJICA, & KOrJa OTKPELI TIJIa-
3a, YBHAEJ PAAOM TPYIITY JIIOAei, CyAs 110 BUAY, MOJHUIIEH-
ckux. Ha mux OGnija yepHasa ¢dopMa, ¥ BHEIIHE OHM OTJIM-
YaJINCh OT MECTHBIX JKUTEeJeH.

OouH 3 HUX ITHPOKO YJBIOHYJICA U CKa3aJ:

— Hola!

IT10 OBLLIO CKa3aHO Ha MCIIAHCKOM, a B MeKcuKe, KaK Bce
3HAIOT, TOBOPAT Ha MCIAHCKOM fA3BIKE.

— IlpuBer, — MammuHaJIBLHO IPOGOPMOTAT B OTBET AH-
Opeit.

— Rusia? — copocun moaunneiickuii (a AHapeil ObLI
yBepeH, YTO Iepel HUM MeKCHKaHCKHe IOJNIeHcKue; Ka-
KHe e eme MoryT 6eiTh B Mekcuke!).

— Hec!

— Buen descanso! — ckaszaJy DOJMIEHCKHI, XJONHYB
AHppes mo miedy, ¥ BCS IpyINIia TPOHYJIACH AAJIbIIIe.

AHppeii X0TeJI OCTAHOBUTDb UX U OOBACHUTDH, CBUAETEJIA-
MH KaKOro uyZa oHM ctaju. CIIpOCUTH, UTO AeJIaTh Jallb-
11e — BeJb CJOy4YUBIIeecA HEMeAJIEHHO HaJ0 3aperuCTPUPO-
BaTh B KaKOI-TO KOMIIETEHTHOH MHCTAHIIUHU, K IIPUMEDY,
B aKaIeMUH HAyK, HO TYT B3TJIAJ €ro ymaJj Ha ABOpeEI I'y-
OepHaTOpa, KOTOPHIHA BCe TAK K€ CTOAJ Ha CBOEM MecCTe,
¥ AHIpeil oHAJ, YTO YyAa He mpousonwio. IIpocto emy He
BOBPEMA BCTpPETHJIACH I'PYyIINA MOJHUIEHCKUX HA OTIABIXE,
TaKHUX K€ TYPHUCTOB, KaK OH.

B orens Auapeit BepHyJica nemkoM. Ilepectynus mopor
HOMepa, OH pasyJicA, PyXHYJ Ha KPOBaTh # IIpOCIaJ Je-
CATH YacoB. Y TPOM CJIEAVIOIIEro JHS OH BHIIVIAAEJ 6ief-
HBIM U OCYHYBIIMMCSHA, Ja’ke HECMOTDPA Ha HOJTHUH COH.
MeuTta nmomuia mpaxoM. MoKeT, ¥ HCTOPHSA IIPO COJIZATA
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B 1593 roay Toske BeigymMKa? MoKeT, HUKAKHUX «4ePBOTO-
YUH» HEe CYLIeCTBYET, KaK U TeJjiemopranuu Boobme? Mo-
JKeT, M 3CMHUHEI, «JJIAPUAMK» HUKY/Ja He IIPOoIagala U He
rnepeMelajacia B IPOCTPaHCTBe?

I'pycTHBIH OT pacTONTAaHHBIX B IBLIb HAAEXKO, AHApeH
CIYCTHJICSI B PECTOPAH OTeJISA U 3aKa3aJl JIETKUH 3aBTPaK.
OTKDEIB HOYTOYK, MIOCMOTPEJI HOBOCTH, IIOTOM BEpPHYJICS
B HOMep M Mo3BOHWI Mo «Ckaimy» coceny, KOTOPBIi KUJI
B TOM K€ JJOMe, UTO U OH, TOJIBKO 3Ta’KOM BHIIIIE.

— IIpuser! Kaxk »xusus? Kakue HoBOCTH?

Oco6bIx HOBOCTEH y cocena He 6p110. Ecaim He cuuTaTth
TOTO, YTO MJAJIIMNI OpaT paspyrajcs ¢ JKeHOM.

AHpapeii He J1I00HJ COBaTh HOC B Uy»KHe JeJja, HO 00Jb-
e, MOX0’Ke, TOBOPUTH OBLJIO HE O YEM, a 3aHATHCA OBLIO
HeYeM, U OH CIIPOCHJI, UTO CJIYUMJIOCH.

OxasaJyiocn, G6paT cocefja HallleJl B KBapTHUpe YyKue Hoc-
ku. OH cpoxy GBI He CTaJl IOKyNaTh cebe Takue AypalKue
HOCKH B KPaCHBIH rOpoIIeK, TaK YTO HOCKH OBIIM TOYHO He
ero. Co6cTBeHHO, OpaT MOTr cAesiaTh BUJ, YTO HOCKOB He BH-
JeJl, HO OHU IMOIIaXWBAaJM JLIMOM, TaK 4TO GpaT He cMOr
YIAep:KaThCcA OT PacCIpoCoB, M PA3ropeJics CKaHIaJl.

— ITorogm, — mepebus pacckas cocexa Auapeit. — Co
CIUPAJAMHU?

— Hy...

— 39ro Momn!

— Yr10-0?

— 9T0 TeseKkunHes! Ycmokoii 6para, s 3aBTpa IpuJjedy
u Bce 00'bACHIO.

AHppeil pa3opBaJ CBsA3b, YYBCTBYS, KaK II0 CIMHE OEryT
MYpaIIKH.

HogocTts 6nl1a nmorpsdcalomieii. Tenenopranusa Bce-Taku
cyiectsyer!

Amnjpeii Boillies1 Ha OAJKOH U, OIYTHB Ha JIKIlE IIPUAT-
HBIH BeTEepOK, AOJITO CMOTpeJ Ha PACKHUHYBIIUICSA BHU3Y
okeaH. IloTOM OH BepHYJICSI B HOMED U IIPUHSAJICA COOHUPATH
YyeMOJAaH.

Jlronu HepeaKko 3a0BIBAIOT B HOMEpPAaX OTEJsI CBOM BelllH,
1 AHJpell TIIATEJBHO IIPOBEPUJI BCe TYMOOUKM M IMKAQHI.
OcobeHHO ero nopasoBajio, YTO B YeMOJAHE B I[€JIOCTH U CO-
XPaHHOCTH JeXXaJl IaKeT C I'PA3HLIMH HocKamu. flcHoe
ZeJIo, OHHU MOTJIH ellle IPUTOSUTHCH.



B 3Ttom Bbinycke B Mbl NOrOBOPHM O TOM,
4YTO TaKOEe KPMOTeHHbIM 6NACTHHT, MOYKHO NK
ucnonb3osartb JIyHy B KauecTtBe choHaps, Kak
YCOBEpPLIEHCTBOBATb 30HTMK, KOMY HY)KHa
4YyBCTBMTENbHAsi HyMara M Kak MOYKHO
obneryuTb NPoLLECC KONKH APOB.

MOYETHbIA AUMNIIOM
KAK U3BABUTLCA OT MNECKA?

«B ogHOM AETEeKTHBE YIOMHHAIOTCA IIYJIN HU30 JIbJA, KOTO-
pble UCYe3aloT, cAeJIaB cBoe Aeyio. MeHsA 3TO HaBeJlo BOT Ha
KakKyio MbICab. MoeMy OoTIly Ha paboTe IPUXOAUTCA UMETh
IeJIO C MMeCKOCTPYHHBIM amnmapaTtoM. VI oH »KajayeTrcd, 4TO
paboTaTh IPUXOAUTCA B MacKe U ILJIOTHOM KOMOMHE30He, HO
BCe PaBHO CIacy OT JeTdAIlled NbLIN U IIecKa HeT. A ecau
paboraTh IPUXOAUTCA B IIOMELIEHUH, TO IIOTOM HYXKHO €eIlle
¥ yOUpaTh BCe cJeabl paboThI...

Bor s1 u mogymai: uTo, eciu 3apsAKaTh NMECKOCTPYNKHU Cy-
XHMM WM OOBIYHBIM JibfoM? KpyIuHKHY JIb4a IPOU3BELYT OUH-
CTKY MOBEPXHOCTH He Xy Ke IMeCUYNHOK, & BOT MOPOKH C yOOp-
Ko OyzeT Kyaa meHblie. [la u pabouum Oyzer jierdes...

Takoe BOT mUCbMO MPUIILJIO K HAM B peJakIiiuio oT BaJe-
pus IlerpakoBa ns Huxxkuaero Hosropoga.

Banepa — mousogen! Xorst 661 IOTOMY, UTO CAMOCTOS-
TeJIbHO JOAYMAJICA A0 UJeH TaK HadblBAeMOI'0 KPUOT€HHOTO
oaactunra (Cold Jet). 9to nuno-

BallMOHHASA TEXHOJIOTUS OYUCTKU
C IMOMOIIBIO JIBJA.

JlaHHBIA MEeTOJ OYHCTKHU, IIO

MHEHHIO HAIIUX SKCIEePTOB, MO-
JKeT MCII0JIb30BaThCA MPAKTHUEC-
KM aisa Jiroboro matepuaia, be-

30MaceH W 9KOJIOTUYECKU UHUCT.
Ecinn BaMm HE0OX0AMMO IIPOBECTU
YUCTKY 0€e3 BOABI, HO OLICTPO U
0e30MmacHO, TO KPUOTeHHBII 6J1a-
CTHUHT — 3TO JIYYIIIUN BapHaHT
Ha CEeroAHSAIIHUIN AeHb. A ecan
BMECTO OOBIYHOTO JIbJ[a MCIIOJIb-
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30BaTh CyXOM, TO MBI IIOJIyYUM BAOGABOK ellle 1 aHTHOAKTe-
puaabHbi a¢pderT. Kax moxasasu UCILITAHUS, TAKOH Jie[
MMeeT CBOMCTBO yOMBATh Bce ODAKTePHUU IIPU KOHTAKTE C UH-
CTAIIUM O0BEKTOM.

Kpuorennslit 6J1aCTHHT MOMKeT IPUMEHATHCA B 3HEPreTH-
Ke, MUINEBOM IIPOMBIIIJIEHHOCTH, IIPOU3BOACTBE METAJIJIO-
KOHCTPYKIMiI, aBTOMOOUJIBbHBIX HINH, ITepepaboTKe ILJIacT-
macc. C moMoIIpI0 CYXOro JIbJa MOYKHO YIAaJHUTh I'DA3b,
JKUP, OEH3UH, KJei, KpacKy XU MHOT0e Apyroe.

Tloka JaHHBIN METOL OYKCTKU IOJIb3YEeTCH IINPOKOI M3Be-
CTHOCTBIO JIUIIL Ha 3anajae. Bynem HageATbCA, UTO € JIETKOM
pyku Bajepsl oH IproOpeTeT MOMyaApHOCTD U Y HAC.

PasGepemca, He TOPOHSACS...

CBET J1YHBbI

«Kak u3BecTHO, JYHHBIMM HOYaMM IOpoil OnIBaeT Ha-
CTOJIBKO CBETJIO, YTO JaKe yJHW4YHble (JoHADHU CTAHOBATCA
Kak Obl He HYXHBI. A ecJid Tak, TO mouyeMy Obl HaM U B ca-
MOM JieJie He MCIOJIb30BATh €CTECTBEHHBIN CIYTHUK 3eMJIN
B KauecTBe HouHoOro ceermaa? I[yia aToro Haxo OyAeT AOIOJI-
HUTEJbHO M00eUTh OOpallleHHYI0 K HaM cTOpoHY JIyHBEI,
uyToOLI OHA JIy4Yllle OTpakaJia COoJHeUYHbie Jyuu. I10aThI
¥ BJIIOOJIEHHBIE HAM HAaBEePHAKA 34 9TO CHACU00 CKaMXKYT» ...

TaxkoBa cyTh npenyaoxxkenusa 7-kjaccHuibl Oxcannl Jle-
BenuyK u3 r. Taraupora. Corsmacurech, B HeM YyBCTBYeTCHA
TBOpYeCKHH moaxon. Ho HACKOJIBbKO BO3MOXKHA €ro peasiu-
3aIUA IPAKTUYECKU?

Bo-nepBbIX, BO3MOKHOCTD I100eIUTh JIyHY peasbHO Ipe-
CTaBUTCSA UeJIOBEUECTRBY ellle He CKopo. I moTpebyeTr TaKux
3aTparT, YTO Ha 3THU JEeHbI'M BIOJIHE MOXKHO OyaeT OYKBaJIb-
HO 3aJIUTh CBETOM YJIMIIBI BCEX I'OPOJOB, IIOCEJIKOB U Aepe-
BeHb HAIlled CTPaHBI.

Bo-Brophix, JIyHa, KaK U3BeCTHO, CBETUT HAJIEKO He BCe-
rga. IToMy MelllaeT He TOJIbKO 3eMHas 00JIaYHOCTh, HO ¥ TOT
dakT, uto JlyHa mayseko He Bcerma ObIBaeT IOJHOH — IIPH-
MEpPHO 3a MecCsdAl] OHa IIPOXOAUT IIUKJ OT PAHHEro JIYHHOIrO
cepIa A0 Io3AHero. A 3aTeM Ha HECKOJIbKO HHeH JYHHBIN
JUCK BOOOIIlE 3aKPbIBAeT TeHb 3eMJIH.

Tak 4TO, BUAUMO, MPAKTUYHEE BHITVIAIUT UAEs OCBEIIATh
pabioHbl 3amoJApbsa 3MMOIf, KOTAA TaM COJIHIlE MecsIlaMHu
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BOODOIIle He MOKAa3bIBaeTCA, IIPU MO-
MOIITM OPOUTAJILHBIX 3epKaJl U3 TOH-
Ko (osibru, KoTopbie OyaAyT oTpa-
JKaTh COJIHEUHBIE JIYYM MU3-3a TOPHU-
3oHTa. IlepBbie ONBITHI TAKOTO POAA,
KakK Mbl IIMCAJIH, IIPOBOAUIUCH OKO-
g0 10 net Hasax. Ho, K coxkanenuio,
OHM OKas3aJIUCh HEyJauHLIMH H3-3a
YHCTO TeXHUYECKUX HAKJIaJOK.
Ha Tom M0XHO OBI 1 3aKOHUYHUTH
obcyxkaenne mpenaoxxkenus Oxca-
HBI, ecJu ObI He OJHO cOODIIeHHe,
o0Hapy KeHHOe HAIIUMH dKCIepTa-
mu. OKaspiBaeTcsd, UIer U B CaMOM
Iejie HOCATCA B Boadayxe. IIpakTHYeCKH OJHOBPEMEHHO C
nucbmMoM u3 r. Taranpora HaMm Ha rJjiasa IOIIAJoCh COODIIe-
Hue u3 [IBenuu. CrenuaaucThl aHAJUTHYECKOrO IeHTpa
Foreo To:ke mpenyiaraloT YBeJIHUYHUTh OTPAXKATEJIbHYIO CIIO-
coOHoCTh JIYHBI, BBICTEJIUB XOTs OBl 4aCTh ee JHCKa 0JiecTs-
meil aIIOMUHUEBOU NJIEHKOM HJIM IPOCTO OTOEJIUB I'DYHT
JIyHBbI HEKMMU XUMHUUYECKUMHU PeaKI[UIMU.

Ectp upesn!

HYBCTBUTEJIbHAA BYMAT A

«Celiuac BOKPYr MHOTO CEHCOPHBIX 3KpaHoB. IX MCIIOJIb-
3YIOT HAa Pas3HOro pojia 3JeKTPOHHBIX ILJIAHIIEeTaX X CMapT-
douax, — mnumer Ham u3 r. Tomcka Ouer IlpasEuuyHU-
KoB. — Ho s BoT 0 ueMm mogymaJs. Bengs MHOTHeE JiIogM cTap-
LIero IMOKOJIEHHUA ellle 10 IIPUBBIYKEe NPEeAIIOYNTAIOT HMETh
geso ¢ Oymaroi. A 4To, eC/iM AJIA HUX BBIIIYCKATh CIIEI[M-
aJbHYI0 YYBCTBUTEJIbHYIO OyMary, rge MOYXHO OyAeT IHUCATh
TEKCThI, KOTOPBIE TYT Ke 0 OeCIPOBOSHON CBA3U OYyAYT
TpaHCJIUPOBaThbCcA B KommbioTep? Kpome Toro, Boasa mo Ta-
Koli Oymare maJjiblieM, MOXXKHO OyZeT CEHCOPHO YIPaBJATH
TeM JKe 3JIEKTPOHHBIM ILJIAHIIETOM HJIXA KOHTOPCKHUM KOM-
[ILIOTEPOM» ...

Coryacurechb, JOBOJIbHO OPUTHHANbHAA UAesA. BOT TOJIbKO
MHTEPEeCHO, KOMY TIepBOMY OHA MPHUIILJIA B TOJIOBY — Hallle-
My YHUTaTEeJ0 WUJIH COTPYAHHKAM SIIOHCKON KOMIAHUU
Fujitsu? Korga-ro, monBeKa ToMy Hasaj, 9KCIIEPTHI HaIlle-
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ro «IIB» ormMeuasnun HECKOJIBKO CJIyyaeB, KOrJa Ha AMNOHC-
KHMX OCTPOBax MAaTEeHTOBAJINUCH UJAEHU, II0 CYIECTBY, KOIIHUPO-
BaBIIIMe IpeJIOoKeHus Hamux yurtareseir. OqHako Ha ceil
pas, BUAMMO, [ajJibMa MEePBEHCTBA NPUHAAJIEIKUT BCe Ke
AnoHnaM. Beab oHU ycnesin He TOJBKO 3alIaTeHTOBATh CBOIO
CEeHCOpHYIO Gymary, HO ¥ HaJIaJUTh €€ BbINYCK.

IIpuueM ceKpeT TaKOro N300peTeHUA OKa3aJCA AOCTATOU-
HO IIPOCT U HECKOJIBKO OTJIMYAeTCA OT TOT0, UYTO IPEJIOKUIT
Ouer. [Ins1 ero peanusanuu paspabOTYMKU MCIIOJIb30BAIH
KaMepy, IPOEKTOp U CIeHHaJbHbIH KOMIILIOTED C COPTOM
IJIs paclo3HaBaHUA JKECTOB 4eJIOBEeKa Ha JucTe OyMmaru.
ITox He6ONBIION MPOEKTOP MIOMeIaeTcsl JIUCT 10601 Gyma-
I'M, KOTOpBIH OyJeT BRICTYyHaTh pabouuM IojeM, a Kamepa
(buKCcHUpyeT ABUKeHUe ITaJIbIla YeJIOBEKaA.

ITo/102XUB IO OKO IIPOEKTO-

pa KHHUTY, "KYPHAaJI UJIH PYKO-
MMACh, MOXXHO IIPOCTBHIM Kaca-
HHEeM Iajblia CKOMUPOBATh U3
Hee Ty HUHPOpPMAIIUIO, UTO BaM
Hy’KHa B [JOaHHBIA MOMEHT.
IIpuuyem HHKaKoro ¢gusuyec-
Koro yiiepba caM OpUTHHAJ
npu 3TOM He morepnuT. UTo
0COO0EHHO IEHHO JJA pegKux
U3TaHMU.

Hamorait Ha yc...

3AYEM KOJTYHY LLINHbIZ

duncKuil usdodbperaresnp Xekku Kapua cosgan «Vipu-
kirves Leveraxe» — TOHOD-KOJIYH, KOTODPBIA SABJIAETCS yCO-
BEPILIEHCTBOBAHHBIM MHCTPYMEHTOM [IJIs1 KOJKH JpoB. OH
CIPOEKTHUPOBAH TaKUM 00pas3oM, UTOOLI pabora I1jaa jerdye
u addexTuBHee. [[JIg 9TOr0 IEHTP TAKECTH KOJYyHaA CMe-
IIeH OTHOCUTEJIbHO PYKOSATKHY U K HeMy J00aBJieH IOIMOJHU-
TeJIbHBIN phIuyar.

KTo mbiTajicsas KOJOTH ApOBa TPAaJUIMOHHBIM TOIOPOM,
3HAeT, YTO 3TO TpebyeT MHOIr0 CHUJI, OCOOEHHO €CJIH JIe3BUe
TO U AeJio 3acTpeBaeT B uypbaxkax. C nsobperenvem KapHsbl
Ka)XJblli B3MaX TOIIOPa OTKAaJIbIBAeT KYCOK JaepeBa. KoayH
He 3aCTPEBAaeT B APEeBEeCHHE U COXPAHAET YCTOHUYUBOCTD AJSA
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ciaenymolinero Bamaxa. MOXKHO
Jlerko u 6e3omacHO Ha4daTb OT-
KaJbIBaTh YYPKH HNOAXOIAILEr0
pasmepa ¢ 50K0B, ymapasa 0u-
’Ke K Kparo. Hert 6osbliie He0O-
XOJUMOCTHU B 6eCIoIe3HbIX IIep-
BBIX TAMKEJBIX yaapax TOJbKO
IJIS1 pacKoJia IJIaxu HajBoe.
IIpu sTom HOBBIH TOIOP GE30-
nacHee o6bIuHOrO. «Leveraxe»
He OTCKaKHBaeT, KaK 39TO MO-
JKeT IOPOi CAYUUTHCA C TPALH-
IIMOHHBIM ToOmopoM. BwmecTo
3TOro OH npeobpasyeT KMHETU-
YeCKYI0 JHEPrui0 B JHEPTUIO
BpallaTeJLHOI'0 JBUIKEHUS, KO-
TOPYIO Jierde KOHTPOJIUPOBATh.
IIpu stom Xeiikku Kapna
JorajgaJicsi yCOBepIlIeHCTBOBATh
U caMy OpolleAypy KoJakKu apoB. OH mpeayiaraer uypbaxu
CTAaBUTh BEPTUKAJBbHO BHYTPH MOJIOKEHHOH IJIAIIIMA CTa-
poii aBTOMOOHJIBHOM IIIMHBI OT JIETKOBOTO aBTOMOOMJIA.
«PaccraBuB miaaxu, MOYKHO 3aTeM KOJIOTh UX C YaCTOTOH
no 100 yzapoB B MUHYTY», — yBepseT u3o0peraTeib.
OrBeuasi Ha BOMPOC, Bcerzaa JU HEOOXOAMMO 3a/IefiCTBOBATh
aBTOMOOMJIbHYIO IIIMHY BOKPYT MJaxX NMPHU HCIOJb30BAHUU
«Leveraxe», nzobperaresb ckaszan: «Her, MOKHO pyOUTDH
X0oThb Ha KaMHe. OJHAKO C MMOMONIBIO IITUHLI BEI MOJKETE CY-
IIIECTBEHHO YJIYYIINTL Pe3yJibTaT. Bbl COKOHOMHUTE BpeMs,
U Ballla CIIMHA He YCTAHET HPHU MOCTOAHHBIX HAKJOHAX AJIA
YCTAHOBKH ILJIaX ».
Panuonanuszanusa

3O0HT A4 TENA

«Kak 13BecTHO, OOBLIYHBIM 30HTHKOM OT JOXKIA yaaeTcs
MPUKPBITH JUIIbL I'OJIOBY Ja BePXHIOW dacThb Teaa. Cymre-
CTBYIOT, IPaBAa, ILIAII-HAJATKYA U IIAIA-HAKUIKHN, KOTO-
pble IPUKPBHIBAIOT TEJIO, HO KAMIOIIOHBI IIOPTAT IPHUUYECKY,
a IOTOMY OHHM He HpPaBATCA MHOTUM JKEHIIIUHAM.

IIpennaraio o6 b€JUHUTL 30HTUK U ILJIALI-TTAJATKY, — IH-
mer Araa Cmopogknta us Kanuuunrpaga. — Ilpu cuibHOM
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IOsKJe Hajgo OyaeT IPpUCTErHYTh MOJIOTHHUIIE K PACKPBITOMY
3ouTy. TakuM 00pa3oM ymacTcs NMpefOXPAaHUTH OT BJIaru He
TOJILKO T'OJIOBY, HO ¥ BCE TEJIO»...

3ameuaTesbHaa uaed, He npasga au? sKaiaes ToabKO, UTO
He AHsa mepBas A0 Hee AoAyMaJjach. BarasHuTte Ha (oTo.
30HTHKH C IIJIACTUKOBOM 3alIIMTOMN AJIA BCETO TeJja YoKe IPOo-
naioT B Anonuu.

Ho mOoCKOJBKY A0 HAC TaKHEe 30HTUKHU ellle He JOIILIM, BB
BIIOJIHE MOJXK€Te yCOBEpPILEeHCTBOBATh Te€ 30HTHI, UTO Y BaC ITOJ
PYKO¥i, C IOMOILbIO0 OOBIYHOM ITOJTUITUICHOBOM IJIEHKU.
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BO3BPALLEHME

KOHTOPKW

Cez00HAa mbL NO208OPUM O MOM, 6 KAKUX
CAYHAAX NLYHule nOCMoambsb, vem cudems,

Ymo 2060pam no Imomy noéody épaiu, u Kax
8bL modceme obecnevumsb cebe MAKCUMANLbHBLU
Kom¢gopm doma, zomoésa ypoxKu unu obwaacsv
CO C60UM NEPCOHANBHBLM KOMNbIOMEPOM.

KonTtopkoii B cBoe BpeMsi Ha3bIBaJIX BHICOKYIO TYMOOUKY,
KPBIIIIKa KOTOPOI cJIerKa HAKJOHEHA B OJHY CTOPOHY, KaK
OBLJIN CKOIIIEHBbI B COBETCKOE BPEMs KPBIMIKH IIIKOJbHBIX
naprt. IIpuuem BBICcOTa 9TOrO mpeamera mebesn Oblia Ta-
KOI, 4TO 3a KOHTOPKOI He CHIAEJU, a CTOSIH.

T'oBopAT, B cBoe BpeMs KOHTOPKH CTABUJIH B KOHTOpaX,
MMOCKOJIBKY OHHM 3aHHUMaJId MeHbIIle MecTa, 4YeM IIHMCbMEeH-
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HEIE CTOJIbI, 4 3HAYHUT, B OAHOM KOMHATe MOKHO OBLIO pas-
MECTHUTh 00JIbllle KOHTOPUIMKOB, TUCbMOBOIUTEJIEH U IIPO-
YHX YNHOBHHUKOB MEJIKOTO paHra.

Bropouem, cTOSIM 328 KOHTOPDKAMH M JIIOAU BIIOJIHE COJIUJ-
Hble. MHO€ECTBO POMAaHOB, HAalpuMep, HaMKCaJ, CTOA 3a
KOHTOPKOM, 3BHAMEHUTHIH aHTINHCKUN suTepaTtop Yapas
Hukkenc. 3a koHTOpKOU paboranu ITymkun, I'orons, He-
KpacoB 1 MeHzesieeB. BOJILITMHCTBO CBOUX IIPOU3BeNeHMI
3amucall, ONATh-TaKU CTOA 3a KOHTOPKOM, ¥ 3HAMEHUTHIHN
aMepUKaHCKUII mucareb, Jaypear HobesieBcKoil IpeMuu
IdpHecT XEeMUHTYIH...

IToroM KOHTOPKAa KakK-TO McYe3Jia U3 00uxoaa, 6yaydu Io-
BCIOJY BBITECHEHA MUCHMEHHBIMH CTOJIAMH, 32 KOTOPBIMU
aoau paboraoT cugA. MHOMM KasaJoch, YTO TaK ropasio
ynoouee. Ho BoT HBIHE, ITOX0Ke, KOHTOPKH BO3BPAIIalOTCA.
Tomy mocroco6CcTBOBAIN ABa 00CTOATEIBCTBA — IIOBCEMECT-
HOe pacHpoCcTpaHeHHe IIePCOHAJIBHBIX KOMIIBIOTEPOB, B TOM
YmcJae HOYTOYKOB, a TaKJKe HeJaBHUE UCCJIeA0BaHUS OpUTaH-
CKHMX 1 aMepPUKaHCKUX MEeJHNKOB.

Taxk, sugoxpunHoJsor »xeiimc JluBailH M ero Kojjiera u3
CMHUTCOHOBCKOT'O MHCTUTYTAa, IPOBEAA CEPHUIO MCCJIENOBa-
HUH, IPUILLIA K 3aKJIOYEHUIO, YTO BCE MBI YePeCcUyp MHOTO
cuIuM. A 9TO BpeaHO, IIOCKOJIBKY, B KOHIIE KOHIIOB, IPUBO-
IUT K 1ejioMy OykeTy npo0jeM co 3Z0pPOBbLEM.

«Ilo ymosmuaHWIO MBI CHOAUM, — cKasaJu k. JIuBaitH Ha
OJHOM M3 Ipecc-KOH(EepeHIMil, pacxasKuBasa Iepej ‘KypHa-
JaucraMu. — A cTomiio OBl ceJIaTh TaK, YTOOBI IO yMOJI4Ya-
HHUIO MBI CTOSIJIH, ITIOCKOJIBKY CHAETH CTOJIb K€ BPeJHO, KaK
U KYPHUTH» ...

Ianee oH IpuUBeJ TaKHe pac-
yeTbl. KOHTOPCKHI corysKaluii,

IIKOJBHUK WJIU CTYAEHT B Cpel-
HeM cuaut 5 4yacoB 41 MunyTy
eXXeIHEeBHO. A mocJjie MOYTH Iiie-
CTUYACOBOTO «3acegaHuA» bec-
IOJIE3HO UATH B CIIOPT3aJI — OT
HEeraTHUBHBIX IIOCJEACTBHHA AJIN-

Kaaccuyeckas KOHTOPKA NMPONIIBIX BEKOB.
Teneps TaKyio MOMKHO NPHOGPECTH TOJIBKO
o 3aKa3y ¥ OYeHb AOPOro.



TEJIBLHOTO CUAECHHUSI YacOM HJIM JBYMA DU3UYECKUX yIIparKHe-
HHUI1 Bce paBHO He u3baBUThCsA. Hy:KHO caesaTh Tak, 4TOObI
CTOSHHE, XOXKAeHNe U NMPoYyre BUABI AKTUBHOMN eATeJIbHOC-
TH CTAJIH YaCThIO IOBCEJHEBHON KU3HU, IPUYEM CTOSHUE 33
paboumM CTOJIOM — OAMH U3 CAMBIX IIPOCTHIX U 3tdheKTHB-
HBIX CIIOCO0OB IIOMOYBL CaMOMy cele.

HoxTop JIuBaifH HaYMHAJ CBOM HCCJIeJOBaHUS, MLITAACH
OTBETUTH Ha CTApbIii KAK MUP BOIPOC: IIOUYEMY OJHU JIOAU
TOJICTEIOT, a Apyrue — HeT. OH UM ero KoJuieru Habpajau
TPyIny oUCHBIX Pa0OTHUKOB, KOTOPhIE B TEUEHNE JHA MAJIO
IBUTAJINCDH, U MIOCAAUJIN UX HA OUETY, SHepPreTUudecKas IeH-
HOCTB KOTOpPO# Onlyia nmpumepHo Ha 1 000 kamopuii GoJbIire
00b1uHOM. VCIBITYyeMbIM 3alIPETHIN MEHATH CBOM QU3KYJIb-
TypHBbIE IIPUBBIYKU. B UTOre OOHH YYaCTHUKHU dKCIIEPHMEH-
Ta TYT JKe HadyaJli HaOupaTh Bec, a Apyrue IouyemMy-To Her.

TaiiHy MOMOIJIM pasrajfaTh JATUYMKU ABMIKEHUS, KOTOPHIE
HuccJeloBaTeJ U 3aKpPenuan Ha HMcIbITyeMbiX. OKas3aioch,
YTO Te JOOPOBOJIBIIbI, KOTOPBIE€ OCTAJNINCh CTPONHBIMHY, IIOJ-
HUMAaJNCh U XOAWJIH B cpeaHeM Ha 2,25 yaca B AeHb 00JIb-
e, 4eM TOJICTSIKH, XOTA B CIIOpT3aJie GBIBAJIM CTOJb Ke
penxo. Hanpumep, BMecTO TOro 4To0ObI HAIINCATD 3JIEKTPOH-
HOe IIMChMO MJIM IIO3BOHUTH KOJLIere B coceIHUiT oduc, OHA
BCTaBaJM U IILJIX Tyjaa caMu. BmecTo jqudTa mojab30BaJIUCh
JIeCTHUIIel, 3aKOHYHUB paboTy, cTapaJHuch XOTA ObI YacTh
MyTHA JOMOU IIPOJEJATh IEeIIKOM, a He Ha TPaHCIIOpTe.

Haiee, ucciaemoBaHue MOKAa3aJ0, YTO IPY CTOSHUU Y€JIO-
BEK II0UEeMY-TO CXKHUraeT B cpegHeM Ha 50 xaJyiopuii B uac
ooJsiblIe, yeM cuiasi. He MCKJIHOYEHO, YTO KaKYyIO-TO POJb
3/leCh UIPAOT OOMEHHbIE IIPOIleCChl HAIIINX OPTaHH3MOB.

Cxema

MOJATrOHKM
KOHTOPKH
no pocry.

CoBpemennas
KOHTOPKA JJIA
LIKOJbHHKA.
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Ecau Bam Ha ri1a3a nomajaercsa Takoe
BOT NpHCNOCO6JeHHe, TO He HYMKHO
Oymer M KOHTOPKOH 003aBOIMTBHCH.
Br1 o6olinerech OOBIYHBIM ITHCbMEH-
HBIM CTOJIOM M TaKOH IMOACTABKOM.

KoMOHHEHMpPOBAHHBIH CTOJI, BBICOTY
CTOJIeIHHUIIBI KOTOPOr0 MOXKHO Me-
HATH 110 CBOEMY KeJIaHHI0, — OTJIHY-
Had 3aMeHa CTAPMHHOH KOHTOPKH.

Kpome Toro, xax sameTu’a
nokTtop JIuBaiiH, ecji Bl BCTa-
JHA, TO PEOKO IIPOCTO CTOUTE,
yanie HauyWHaeTe [ABUTATHCS
UIA XOTd OBl IepeMHHAaeTech
C HOTH HA HOTY. AKTHUBHBIH XKe
o0pas JKHM3HM CHHI)KAeT He
TOJBKO JIMIIHUI BeC, HO PHCK
3abosieTh AMabeToM BTOPOro
THIIA, CEPAEYHO-COCYANUCTHIMU
M TOpouyuMH 3aboJieBAaHHUSIMH.
Hda u BooOIIe Takue JIOIU
IOJIbIIE JKUBYT.

CBoux 3apy0eXHBIX KOJLIer
aKTHBHO MOAJEP>KUBaeT U HaIll
OTeYEeCTBEHHBIN TOKTOp Biamu-
mup Pununnosuy BaszapHblii,

KOTOphI# BoT yxKe 30 JeT ak-

THBHO paTyeT 3a BO3BpallleHre KOHTOPOK B OHCHI ¥ KJIACCHI.
A, Mexxay MpoYNM, ero Koe-KTo yike ycJblmaji. Heiae KoH-
TOPKH MOABHJIHNCH B HEKOTOPBHIX KJaccax O0eJOPYCCKHX
mkoJi. Tak 4To ouepenb Telephb 3a BaAMH.

ITocne Toro, KaK MBI YTOBOPHUJIM Bac IIOMEHbIIIE CHETh,
IaBaiiTe IIOTOJIKYEM M O TOM, KaK 3TO chesarhb. Ilpoie Bce-
ro ee Kynutb. Ho MOXKHO cenaTh caMOMy, K IpUMeEpPY, IIO-
CTaBHB Ha CBOI MMCHbMEHHBIM CTOJI BLICOTOM 75 CM KHH)KHYIO
MMOJIKY U3 Te€X, UTO OOBIYHO BelaloT Ha CTeHbl. Ee BeICOTAa
OKasaJioch paBHOI 35 cm. B mrTore obmias BeIcOTa JaHHOI'O
coopykeHuda crana paBHoi 110 cm. I mocTtaBus cBepxy Ha
IIOJIKY CBOM HOYTOYK M HaITHCaJ TEKCT, KOTOPbIH BhI ceifuac
yuTaere.

HepoctaTkoM TaKoOM KOHCTPYKIIMH SABJISETCSH HEBO3MOMK-
HOCTH PETYJIUPOBKHU BBICOTHI TAKOT'O COOPYIKEHHS II0 POCTY,
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a TaksKe MaJiafd MIMPUHA KHUXKHOM IIOJKH, TAK YTO IIPUXO-
OUTCA CJENUTh, YTOOLI HOYTOYK ¢ Hee He yIiaJ.

IToatomy ayuiiie 6yger, ecau Bbl camu coopyaute us J[CII
¥ (paHEpHI IOACTABKY Ha CTOJI, TOAOOHYIO TOM, 4TO IMOKa3aHa
Ha doro. Unu, no kpaiiHeil Mepe, UCIOJIb3yeTe B KaUueCTBe
MOJCTABKHU IIPOYHEIE (haHEePHbIE, AePEBIHHBIE N ILIACTHKO-
BhI€ YIIAKOBOYHBIE SAIINKHU ITOJXONAIIUX Pa3MepOoB.

IIpu asTOM ydTHTE, UTO OTHPABHBIM YPOBHEM BBICOTHI
BEPXHero Kpasg KOHTOPKH fIBJAETCA TOUKa Yy Kpad IPyAHU-
HBLI B palioHe «COJIHEYHOrO cIieTeHusA» (cM. cxemy). OgHa-
KO M 9Ta TOUYKA ABJIAETCA IPUOIUSUTEJIbHBIM OPUEHTHUPOM,
TAK YTO IPEeAYyCMOTPHTE BO3MOXXHOCTb PEryJIHUPOBKH Ba-
el KOHTOPKH mo BbicoTe. Oco0E€HHO 3TO aKTyaJIbHO AJIA
IMOAPACTAIOIIEro IIOKOJEeHUs, POCT KOTOPOT'0 BCce BpeMs Me-
HsercdA. ['y1aBHOe, YTOGBI IPU MHCHBME MJIHM UT€HUU BB CTO-
AaH, He crubasch, 1 BaM ObLIO yA00HO paboTaTh B TAKOM
TOJIOYKEHMH.

U nocnexgnee Ha cerogusa. Eciiu cKasaHHOe BBIIIE IIOKAa-
3aJI0Ch BaM y0eAuTeIbHBIM U Bbl Tellepb pemuau ob3asec-
THCHh KOHTOPKOM TOro MJIM MHOTO THIIA, BCE »Ke MoJyMaiTe
M 0 TOM, KaK pacCHpele;UTh CBOe BpeMA MeXXy CUIeHUueM,
CTOSIHHEM H Jie)xanueM. Bce BpeMs CTOATH TOXKe BPENHO;
00 3TOM MHOT'0O€ MOT'yT PaccKasaTh BaM IIapHKMaXephl, TO-
Kapu, OpoJaBubl... ¥ HUX, KaK U y JI0Jell MHOTUX APYTUX
mpodeccuii, KOTOPHIM IO POAY CJIYKeOHBIX 3aHATHUN IIPU-
XOJUTCA BCe BpeMsA CTOATh, K KOHILy CMeHbI HaUNHAIOT 60-
JIeTh CIIMHA, KOJIEHH, CTYIIHH.

Iloskanyi#i, onTuManbHOE pelieHue IOJA TeX, KTO MHOro
IIUIIIeT, — 3TO IHUCBMEHHBIN CTOJI-KOHTOPKA, KaKOU BbI BHU-
IUTEe HAa IIPUBEJEHHOM CHHUMKe. BBICOTY €ro cToJIeIIHUIbI
MOYXHO MEHATh, KOTIJa IPHUIILJIO0 BpeMs BCTAaTh UJIU CECTh.

A emre snyure 063aBecTuCh YHUBEPCAJTbHON KOMOUHUPO-
BaHHOM moACTaBKOM (GabpHUUYHOTO IIPOU3BOJCTBA, KOTOpad
IIPOCTO CTABUTCS HA IMHUCHMEHHBIN CTOJ U IIO3BOJIAET Me-
HATH BBICOTY PACIIOJIOKEHUS KJIAaBHATYDHI 11O BalleMy JKe-
AaHuio. Bor Toapko rae ee Haiitu? 'oBopAT, 4TO 3TO IIOKA
nepunut! Passe uto, mMeda IpuMep Iepes rjiasaMu, COOpY-
OUTb HEUYTO MoJZo0HOe caMOMYy...

He zabniBaiiTe, BmpoueM, U O TOM, YTO K CTOSHHIO TOXKE
HAJ0 IIPUBEIKHYTh: IIOCTOSJIN — TIOXOAMTE, a ellle JydIie —
noraunyiire! ITosnyunres oTIMUHAA pasMHHKA.
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HK UMP — yHuBepcanbHbiit nuctoner-
nynemet, pa3paboTaHHbIi HEMELKOW KoMna-
Huen Heckler & Koch B 1990-x roaax Kak
AONONHEHME K CEeMEeNCTBY NMCTONETOB-NyNe-
metoB HK MP 5.

YCTPOMCTBO HOBOFO OpYXUA 660 yNpo-
WeHo, HO BMecTe C TeM 6bin UCNOob30BaHbI
Gonee coBpemeHHble MaTepuantl. Komnaxus
nnaHvpoBana NPesoXUTL AaHHYIO MOAEND HA

pbiHKe nonuueickoro opyxus CLUA, yem 6bin
obycnoeneH BbI6OP Mcnob3yeMbix Goenpuna-
coB — nonynapHbix 8 CLUA natpoHos .45 ACP
u .40 S&W; BapuaHT nop natpoH 9*19 MM
NapabennyM NOABUACA roAOM NO3Xe.

CyulecTByioT Tpu BapuaHTa OPYXWA:
UMP 45 nop natpon .45 ACP, UMP 40 nop
natpoH .40 S&W, UMP 9 nop natpoH
9*19 MM Napabennym.

HK UMP ucnonb3yiot nonuueickue nnm
apMmeiickue cneunoapasaenexus AcTpanuu,
Kawnapsi, lateuu, Mpy3un, Noppaxuu, Uta-
NN U MHOTUX APYrUX CTpaH.

TexHUYeCKue xapaKTepUCTUKK
HK UMP 45:

[nuHa nuctoneta ........ceeeeen. 451/692 MM
[NUHA CTBONA ..oevveenenenreiennnneneee 200 MM

WnpuHa ...... .. 61 MM
BbICOTA .eveennnnnnnnnnen .. 325 MM
Macca € MarasmHoM ..........eeeeeeeens 2,45 Kr
Bup

6oenuTtaHus ....... MarasuH Ha 25 naTtpoHoB
NATPOH evvvevevrnnenieiiiirereeaaaanens .45 ACP
NpuHuun pabotsi ....... cB06OAHbIA 3aTBOP
CKOpOCTPeNbHOCTb .... 600 BbICTPENOB/MUH
NpuuenbHan BanbHOCTD .....eeeeeeeeeens 100 M

Troller T4 — 310 NONHONPUBOAHBIA aB-
TOMO6UNb NOYTH He u3BecTHOW B Poccum
6pa3sunbckon dupmsi Troller Veculos Espe-
ciais S/A, ctasweit 8 2007 rogy noapasge-
nexvem ¢upmst Ford.

T4 BbINYCKAETCA TONbKO KaK ABYXABEP-
Hblif aBTOMOGUAbL C KY30BOM U3 CTEK/I0BO-
NOKHa, CTaNbHbIM WACCK ¥ AU3ENbHLIM ABHU-
ratenem.

T4 — 370 HACTOAWMMK, HE KNAPKETHbIAY
BHeaopoXHuK. Kak oTmevaloT ero Bnapens-
Ui, AU3anH T4 ocHoBaH Ha Wrangler, opHako
OH cunbHee, yem Wrangler. T4 komdopten 8
KayecTBe KaXAOQHEBHOW MaWMHLI W Npw
3TOM MAeanbHo NOAXOAUT TaM, rae HeT Ro-
por. ina Bpasunuu 3to nyywas MawuHa.

TexHUYEeCKHUe XapaKTePUCTUKU:
Konuuectso asepeii .... ..3

KONMYECTBO MECT ...ovvreerieaaanaareaenaaanens 5
[lnuHa asTomobuns .. 3,945 M
WupuHa.................. 1,850 M
BbICOTA ..ceeveerrieeieriiiinieeeeeeenenne 1,880 M
CHapaXeHHas macca ... 2 050 Kkr
Yron NOABEMA ..ccovveeeeeereeeereeeeeeneennenee 50°
YroN Ce3AA wevverrererernneneeieeeeeeneanaans 37°
MaKCUManbHbIi KPEH ......evevvuvreeennnnes 45°
Iny6uua 6poga .......... . 800 MM
Obvem asuratens .......... 2 968 cm?
MakcumanbHas MOWHOCTD .. 163 n. ¢
CTeneHb CKATUA ............ ... 17,0:1
06BEM 6AKA .....vveeeereeeeenreeeeranneeeanns 721
[lnamMeTp pa3BopoTa ....ccvveveeensennn. 10,6 M
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B Oﬂ] bl Boda — amo camoe

pacnpocmpaHenHOe

éeuyecméo Ha 3emne. Ona

Kax 6030yx Heob6xoduma Ona Hu3Hu
opzanu3mos. Ho eéce nu muL o Hel 3naem?
O6bvikHOG6eHHasn 600a 6edem ceba 606ce He mak,
Kax el 6pode 6bL NONO}CEHO NO 3AKOHAM
dusurxu. Bom momy nuuLb HeCKONbKO npumepos
u onbvimoé u3 khuzu Phycisc Experiments for
Children Mmopuansa Msndenna.

®OKYCBI C OBFBEMOM

ITocTaBbTe MOJIHYIO OAHKY C BOZOHM B KACTPIOJIIO, IDUMED-
HO Ha D CM 3amoJIHEHHYIO KHUIsAiei Bogoii. Kactprona mou-
’KHA HAXOAHTHCA HA MeAJIEHHOM OTHe IJA NMOAJAeD’KaHuA
mpoiiecca KuneHns. BcKope BeI yBHANTE, KaK BojAa u3 OaH-
KM HayHeT IepeIMBaThCA Yepes Kpai.

IIprunHa 3TOrO ABJEHUSA MOHATHA — BOAA, KAaK U IPaK-
THYECKH JI00as XKUAKOCTh, IIPH HArDEBAHUU PACIINPAETCS.
Ecsu ke roBOPHUTH O IIPOUCXOAAIIEM C TOUKH 3peHUs HU3U-
KM, TO KapTHHA BBHITJIAAUT TaK: IPA HarpeBaHUM MOJIEKYJIbI
BOJABLI HAUMHAIOT OTTAJKHBATBLCA APYT OT Apyra ¢ 0OJbIIeH
MHTEHCUBHOCTBIO, ¥ 3TO IIPUBOAUT K YBEJIHMYEHUIO 00'bEMA.

IIpogosxuM sxcriepuMeHT. IlycTs 6aHKA ¢ BOJOM OCTHIHET
IpH KOMHATHOH TeMmeparype (€cju He XOTHTE JKAAaTh, TO
MOXKHO HaJIUTH emle ogHy). Korga Boma ocTeiHeT, OaHKY He-
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06X0MMO IIOCTABUTH B XOJOAUJIb-
HuK. CoycTda KakKoe-TO BpeMs BBI
3aMeTHUTEe, YTO YPOBEeHb BOJBI B HEH
TIOHU3UJICS.
ITO TOXKe MOHSATHO: IIPHU IIOHHU-
JKEeHUM TeMIIlepaTyphbl 00beM BOILI
yMeHbIiaercd. IIpuymHA OOATH
JKe B CKOPOCTH IBHIKEHUSA MoOJIe-
KyJ — IIpHM OXJaKAeHUHU OHAa ma-
JaeT, U MOJIEKYJbI COJHKAIOTCA
Ipyr ¢ apyromM. Ha mepBulil B3rysig Bce IIPOCTO: HarpeBaeM
BOAY — 00'beM yBEJIHNUYHUBAETCS, OXJIAXKJaeM — yMeHbIIa-
ercsi. Ho He 6ygem cnemnuTsb ¢ BeIBOgamMmu!

Ecau BbI oxynaguTe 6aHKy A0 O rpagycoB, TO YBUAUTE, YTO
ee o6'beM yBesmumica. OKas3pIBaeTcsd, B TEMIIEPATYPHOM IIPO-
MekyTKe oT 3,89 no 0 rpagycos 1o Ilenbscuio Boja HaUYWHA-
eT YBeJIMYHUBATHCA B 00bEME JarKe IPH OXJIAKIEHUH.

BOJA H JIE]

Kunsammii caer? Taxkoe yBuguins He yacto. Tem He MeHee,
KOrJla pasHHIIa TEMIIEPaTyp MeXIY BOJOM M BHEIIIHUM BO3IY-
XOM BeJIMKAa, IIPOUCXOAUT YAUBUTEJIbHOE siBjieHne. CKa'KkeM,
€CJIM BBLIUTH KaCTPIOJIIO KUIIAIIEH BOALI Ha BO3AYyXe DU TEM-
nepatype MmuHyc 34 rpagyca Illenbcusa u HUMKe, TO KUIAIIAA
BOJIa MTHOBEHHO ITPEBPATUTCA B CHEr' X Pa3JIEeTUTCH.

O0bscHenne: KpaiiHe XOJOOHBIH BO3AYX OUE€Hb IJIOTHBIH,
paccTosAHNE MEXAY ero MoJieKyjaamMu majgo. Kunamasa soga
HCIyCKAaeT Iap; B TeIJe 3TO IIPUBeJIO ObI K MOBBIIIIEHUIO
BJIQYKHOCTH BO3AyXa, HO MOPO3HBIM BO3AYX IIap yAEpPKaTh
B cebe He MOXKeT, U II0OTOMY OH paclpelesiAeTcs, 3aKperid-
fICb HA MHKPOCKOIIMYEeCKUX YaCTH-
max B Bo3gyxe, 1 GOpMUDYeET KpU-
crajibl. IMeHHO Tak ob6pasyioTca
CHEXXHUHKH.

JIoruka moackasbIBaeT, YTO IOps-
4yeif Bojie, YTOOBI 3aMEP3HYTh, HYXK-

HO 6OJIbIlIe BpeMeHH, YeM XOJOJ-
Hoi. Ho, KaK HU cTpaHHO, ropAYas
BoJla 3amMep3aeT ObicTpee. B ToM Mo-
sKkeTe yOeIuThCA Bbl caMU. SUMOi
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HAYYHBIE 3ABABBI

3TO cAejiaTh OY€Hb IIPOCTO, BHLICTABHUB HA MOPO3 ABE ILJIACTH-
KOBbIe OJJHODPa30BEIe TaPEJIKU — OAHY C TOopsueil BOXOH, APY-
I'yI0 ¢ XOJIOAHOM — U IIOCMOTDPETH, B KAKOH TapeJsKe Jiel 006-
pasyercs GbIcTpee.

9Ty 0cO0EHHOCTH BOALI BIIEPBBbIe O0HAPYIKUJI TaH3aHUM-
cKkuii cryaesaT 9pacrto Mnemba B 1963 roay. Ho mouemy Tak
MIPOMCXOAUT? JTOr0O TOJIKOM He 3HaeT HUKTO U IIO ceil JeHb.

ITonTopa Beka ydeHble ObIOTCA €llle HAaJl OTHOI 3aragkKoi.
ITouemy nen ckonb3kuii? MccaemoBaresin COrJIaCHBI C TEM,
YTO TOHKHUH CJIOH BOJABI, HOABJAIOIUIACA IIPHA TAaBJIeHUMH,
HanpuMep, KOHbKA, Ha MOBEPXHOCTH JIbJa IIPUBOAUT K BO3-
HUKHOBEHUIO CKOJbKeHud. OJHAaKO cpeJu HUX HET corJa-
cusA OTHOCHUTEJILHO TOTO, IOUeMy Jiel, B OTJINUYKE OT DOJIb-
IINHCTBA APYrUX TBEPALIX TeJ, uMeeT Takoil ciaoit. Oguu
TEOPETHUKHU CUYUTAIOT, YTO CJIOH ITOSABAAETCS KAaK pPe3yJbTaT
aKTa CKOJIb)KEHUS, KOTOPBI# IIPH KOHTAKTEe C KOHBKAMH
WJIK C TIOJOIIBAMHY HAYMHAET TaATh. [[pyrue mojarawmT, 4TO
cJsioit o6pasyercsa 0 TOTO, KaK Ha JIbAYy IOSABIAETCA QUry-
puCT UM OOBIYHBIN YeJIOBEeK, U OKa3bIBaeTCAd OH TaM B pe-
3yJbTaTe BHYTPEHHEro ABUYKEHHUSA IIOBEPXHOCTHBHIX MOJie-
KyJ. A KaKoe MHEHUE CIO0KUJIOCH Y Bac?

OGBIYHO TBEp/I0€ TeJIO TAXKeJee KuAKocTH. Eciu, Hapu-
Mep, OpocuTh B MeTaJJIMYECKUiH pacIliaB KyCOK TOrO Ke
MeTaJula, OH YTOHET. A BOT ¢ BOZOM BCE IIPOMCXOAUT C TOYHO-
CTBIO 0 HAo0OPOT.

ITonpoOy¥iTe MOJI0KUTH HECKOJLKO KYOMKOB JIba B CTa-
KaH ¢ Bojoii. KyOouku 6yayT niaBaTh Ha moBepxHocTH. IIpu-
YHHA 3TOTO ABJIEHHS BHOBb KPOETCA B MeXaHH3Me 3aMep3a-
HUsA — IIPU 3aTBEPJEBaHUU BOAA YBeJIHUYUBaeTcA B oObeme,
u o0pasoBaBIINIiCA Jiel jJerde Boabl. K cI0oBy, y aTOro CBOI-
CTBa »KUJKOCTH MMeeTCHA BIIOJIHE OIpelesIeHHOe «IIpUMeHe-
HUe». 3UMOH 4acTo rOBOPAT, UTO peKa 3amepasJa. Ho aro He
COBCeM TaK, BeJb 3aMep3aeT JIUIIIb BepXHHUIl ee cJIoi. A 10-
CKOJIBKY JieJi Jlerue BOAbI, OH He TOHET, IPeJOXPaHASd BOJ-
HBIX o0HuTaTesell OT CYpPOBBIX 3MMHHUX MOPO3OB.

Jlen TosbKO Ha BUA Ka’keTcA TBepabIM. Ha camom geie
OH 3aYacTyl0 HMeeT He KPHUCTAJJINYecKoe, a aMopdHoe
CTpPOeHUe, 4TO ImpHujaeT eMy ocobble cBoiicTBa. Eciu nena-
HOY OpycC IOJIOKUTH Ha ABe OIOPHI M HOABECUTHL II0J HUM
TUPBKY Ha IIPOBOJIOKe, 00BA3aHHOM momepeK Opycka, To
BCKOpE T'MPbKa yIaJeT, IOCKOJbKY IIPOBOJIOKA IMOJ CHUJIOHN
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TAMKECTH Ipoiiger cKkBo3b Jyej. Camoe
HHTepecHoe, YTO OPYCOK IIDU 3TOM MO-
JKeT OCTaThbCs IL[eJIbIM.

B npupose TeueHue abJa 3aMETHO HA
TFOPHBIX JIEAHHUKaX. YIIaBIINe Ha UX IIO-
BEPXHOCTb KaMHM MeJJIEHHO, HO BEPHO
MOJI3YyT C IOPHOTO CKJIOHA B JIOIIUHY
BMECTe C TeYeHHEM JIbJa.

INPUMEPBI C HCITAPEHUEM

Ecnu HamuTh B CTEKJSAHHYI0O MUCKY HEMHOI'O BOJBI U AaTh
ell ucnapuThbcs, TO Ha ee CTeHKaX, KaK IIPAaBUJIO, OABJISAET-
cA crrenuduueckuit 6esbrii Haset. OH o0pasdyerca Oaarogapsa
MHHepajaM, PACTBOPEHHLIM B Boje. B Hee ke OHM momaju
n3 rpyHTa. [Togo6HbIi HAJIeT MOXKHO OOHADYYKHUTH U B Yaii-
HHKe, U B BaHHE, PAJOM CO CJIMBHBIM OTBEPCTUEM.

K cioBy, mornpo0OyiiTe uCIapuTh H0XKIeByI0 Bony. IloaBur-
ca au Oenblil HajieT B aToM ciydyae? OObACHUTE pe3yJibTaT
BAaIIlero 9KCIIePUMEHTA.

Korpa Kamia BoAbl HaiaeT Ha TOPAYYIO IOBEPXHOCTD, Ha-
nmpuMep, Ha pacKaJIeHHYI0 CKOBODOAY, OHA HOJII'0 HOCUTCHA
IO IIOBEPXHOCTH — JOJIbIIE, YeM MOXKHO OXKHJaTh. Tak
nposasJseTr ceba apdext Jleiinendpocra. OH mosBiasgercs
HM3-3a TOTO, YTO, KOTJa HMKHUH CJIOHM KaIljiu uclapsercs,
IIPOCJIOMKAa mapa U30JUPYET OCTATOK KaILJIU OT ropsdeil mo-
BEPXHOCTH. OTO JaeT Kalljie JOIOJHUTEJIbHbIe CEKYHBI CY-
HIeCTBOBaHHUA.

Ha 3emiie Kunsiaa BoJa cO3JaeT THICAYU KPOLIEUHBIX
my3sIpbKOB mmapa. B KocMoce, Ha000pOT, OHA IIPOM3BOJUT
OAVH I'MTaHTCKUI My3bIpb. ['HApPOAUHAMUKA — 3TO HACTOJb-
KO CJIOXKHBIH IIPOILecc, 4To (PU3UKHU
He 3HAJIM, YTO IIPOU3OHIET C KUIA-
el BOJO¥ B HEBECOMOCTH, IIOKA,

Hakonern, B 1992 rogy Ha 60pTY
KOCMHUYECKOTO YeJHOKa He ObLI
OCYII[eCTBJIEH 3KCIIEDUMEHT.

ITosgHee GUBUKHU pEmINIU, UTO
CTpaHHOEe KHIIeHHEe BOAbI B KOCMO-
ce — 3TO, BEPOATHO, pe3yJabTaT
OTCYTCTBHUS KOHBEKIIUHU U ILJIaBY-
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YecTH — JABYX SABJEHHWHA, BbI3BAHHBIX rpaBuranueii. Ha
3eMie Mbl HabsnogaeM 3TOT 3¢deKT, Korga CMOTPUM Ha
KUIAIIYI0 BOAY B YallHUKe.

BE3YMCTBA B MEMBPAHE

Eime nnorga MoJieKyJibl BOABI Opoca-
IOT BBI3OB 3aKOoHAM (GH3UKH, JeprKach
BMeCTe, HeCMOTPA Ha BCe IOMBITKH CHU-
JIBI TAMKECTHU WJIN JABJCHUA UX pasbe-
JIUHHUTb. 3TO €CTh CHJIA TOBEPXHOCTHO-
ro HATAMKEHNS, YTO 3aCTaBJIIET BepX-
HUH CcJION BOABI M HEKOTOPBIX APYTrUX
JKUIKOCTel BecTH ce0s, Kak rubkKas
memOpana. IloBepxXxHOCTHOE HATAXKEHNE BO3HUKAET HM3-3a
TOr'0, YTO MOJIEKYJIBI BOABI HAXOAATCA B CBOOOAHOM CBSIZH
IpyT ¢ apyroM. M3-3a cirabbIx cBA3EH MKy HUMUM MOJIEKY-
JIbI HA TIOBEPXHOCTH BCerja IMOATAJIKHUBAIOTCA MOJIEKYJIaMH
U3 HIKHUX cjgoeB. OHH OyIOyT Aep’KaTbCA BMECTE JO TeX
op, IIOKa IIJIOTHO CBSA3aHHbIE MOJIEKYJbI OYAYT NBITATHCA
paspyIIuTh MeHee IPOYHbIE CBA3H.

Ecau oueHb aKKYPATHO IIOJIOXKHUTH HA MOBEPXHOCTH BOABI
KaHIIEeJSAPCKYIO CKPEIKY, OHA He YTOHET, XOTsA MeTaJLI Tsd-
JKeJiee Boabl. IIoBepXHOCTHOE HATSXKEeHHE He JacT CKpeIKe
yToHYTh. HO BOT BaM BOIIPOC HA 3aCBINIKY. HejioBeUeCcKoe
TeJIO UMeeT MeHBIIIHI yAeJbHBIN Bec, ueM Boja. IloaTomy,
COTJIACHO 3aKOHY Apxumena, JIOAWM TOHYTL HE MOJKHBI.
Mexxay TeM KaKaoe JIETO YHCJIO YTOHYBIIUX HUCUHCIAETCA
TeicAuamMu. Kak um ato ymaerca?

«Het Huuero msarye u ciaabee BOALI, HO BCe )Ke HET HUYE-
r'o JIy4ille JJIA 00pabOTKHU TBEPALIX M KPEMKHUX Bellei». ITO
MOAMETHJI KUTAaUCKHUI Myapel, JIao-113bI cBHIIIE 3 THICAYEIe-
Tuif Hasanx. JelcTBUTENIBHO, CIIOCOOHOCTh BOJALI OMLIBATh,
YCIOKauBaTh U IUTATh KOHTPACTUPYET C HEYAEPKHUMOM CH-
Jioil, IpuMepaMu KOTOPOH ABIAIOTCA XoTa O0b1 Huarapckuit
BozmonaJ, Bosbmioi KaHbOH (OH ObLJI BHICEYEH C TEUEHHEM
BeKOB pexoil Kosiopamo) u iiynamu. B sToM nmapazokce Toxe
3aKJIIOYAETCA IPOTUBOPEYHUBOCTDL IPUPO/BI BOABI, HEKOTOPhIE
CTPAaHHOCTH KOTOPOI MBI C BAMH TOJBKO YTO OTMETHJIH.

IIy6ankanuio NoaroToBMI
H. 3BEPEB
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IOPBbEBA

Xomume clenams omrkpbvimue, kacaroujeecsa
ocnoe éepmonemocmpoenun? Ilpaéda, ecru
YecmHo, omkpbimue 3mo yxce 6vLn10 clenano,

u 0o6onvHO 0aéHO, 6 1910 200y, 6ydywum
axademurxom B. H. IOpveévim.

Ho 6edv 6ce pa6Ho unmepecHo CKOnupoéams ezo
camodenky, npoéecmu cepuro IKCnepumMeHLmos

c ee nomowvro? Tozda — k deny.

Cryznent Bopuc IOpreB ObLI OZHUM U3 YY€HHUKOB IIpodec-
copa H.E. K{yKoBCKOro, KOTOpPOro BOBCE HE CJIYyYaifHO BeJIH-
YaioT «OTIOM a’3poAMHaMHUKU». C ero JIerKoil pyKH ydacT-
HHUKHU BO3JYXOILJIaBATEJbHOIO KPyXKa MOCKOBCKOr0O BBIC-
IIero TeXHUUYECKOT0o YUHJIMINA HAavajld M3YYaTh U IOJIET
armapaToB TsKeJsiee Bo3gyxa. [IpuueM cBou TeopeTuuecKue
BBIBOJABI OHU IIPOBEPAINA HA MOZEJIAX, KOTOPHIE CO3AaBaIN
cOOCTBEHHBIMU PYKaMH.

Becbma pacmpocTpaHeHBI Cpefy CTYAeHTOB OBLIM TaK Ha-
3bIBaeMble MHEPIMOHHBIe Mogenu. Ux 3amyckainu jaubo pac-
KPy4YMBasa MAJOYKY-0Ch BO3AYIIIHOI'O BUHTA, 3aKATYIO MEX-
Iy JIAZOHAMH, JTUOO IIPH IIOMOIIH IIPOCTEMINero CTaHKa Ha
ocHOBe KaTymiku. IIpo craHok ckaskeM moapobuee. Ero ocHo-
BY COCTaBJIsIeT OObIUYHASA AePeBAHHAA KaTyIIIKa U3-II0] IIIBei-
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IMOJINTOH

HBIX HUTOK. B BepXHUil ee TOpel, CHMMETPHUYHO OTHOCHUTEIb-
HO IIEHTPaJBbHOI'O OTBEPCTHSA aKKypaTHO BOMBaeTcA mapa
TOHKHX MaJIeHBKUX I'BO3AUKOB. I'Bo3guKm BOMBAIOTCA Ha
rJIYOMHY BCero HeCKOJIbKO CAHTUMETPOB — JIHUIIB ObI JepiKa-
JIUCH B JiepeBe. 3aTeM UX IUIANKY CIMJINBAIOT Haabuiem.

W3 »xecTHu MM IJIaCTHKA BhIpe3aeTcs mporejuiep. B HeM
MIPOAEJILIBAIOTCA ABA OTBEPCTHUA C TAKUM PacueToM, YTOOBI
B HUX CBOGOAHO BXOAMJIN BEPXYIIKHU IOAIIAJIEHHBIX I'BO3U-
KoB. IIpomnesnyiep Haca>kKUBaeTCAd Ha I'BO3TUKH.

B nenTpasbHOE OTBEPCTHE KATYIIKH BCTABJIAETCA Aepe-
BAHHBIN CTEPKEHb, HA KOTOPOM KAaTYIIIKa MOYKET CBOOOAHO
BpamiaTbcsi. Ha caMy KaTyIIKy HaMaThbIBaeTCcs NPHUMEDHO
moJIMeTpa IInarara.

B neBy10 pyKy Oepere HHXKHUI KOHEI[ CTEP)KHA, Ha KOTO-
pBIi Haca’keHa KaTYIIKa, B IPaByl0 — CBOOOAHBIN KOHEI]
mrnarara. Eciu gepHere 3a IImarar, OH PACKPYTHUT KaTyIl-
Ky BMeCTe C BUHTOM, BUHT CJIETUT C I'BO3JUKOB U OTIIPABUT-
csi B CBOOOJHBIN IIOJIET.

BHHUMAHMHME! Yto6bl He MOPAaHUTHCSH, JIEBYIO PYKY CO
CTEep’KHEM, KaTYIIKOH U IIPOIIEJIJIEPOM JePyKUTe BLIIIE cO0-
CTBEHHO¥ roJioBsl. Kpome Toro, yoeaurechb, 4To mo0JIU30CTH
HeT yepecuyp JIIOGONBITHBIX, KOTOPLIX HEeB3HAYaM TaKiKe
MOXKEeT IIOPAaHUTH B3JIETAIOUINI BUHT.

Ho BepHeMcsi OT UIPYLIKH K 06oJjiee CEpbE3HOMY [ey.
NMeHHO Ha TaKUX MOJAEJAX CTYHEeHTHI Ji{yKOBCKOrO 1 BbIAC-
HUJIM, KaK 06eCIeYUTh IIPOCTHIM CIIOCOOOM TOPH30HTAJIbHOE
IBHKeHHe OyAyllero reJUKonTepa (Tak IIOHAYaay Ha3bIBa-
Juch BepToJieThl). OKa3anoch, OJIA 3TOr0 JOCTATOYHO HAKJIO-
HHUTBb OCh BpallleHUsA BO3AYIIHOTO BUHTA HECKOJILKO BIIEpes,

Mopgeas reJaukonrepa
B. Opsena (1910 r.).



B CTOPOHY TpebyeMoro IBH KeHUs anmapara. B 3ToM BbI U ca-
MU MOKeTe yOeIUTbCs IPY MOMOIIM Hallled «KaTyIIeuHOM»
mopenu. [lasiee, B3JIeTeBIIN JieTaTeJbLHEII alapaT Korga-
TO JOJI’KEH IIJIABHO OILYCTUTHCA. A ecJiu B BO3LyXe IPOU30ii-
JeT aBapus, oTkakeT Morop? OKasajyioch, 4TO CIACTHUCH B Ta-
KOM ciiy4ae OyIyIneMy BepTOJIETIUKY ITOMOYKET PEXKHM aBTO-
poTanuy — TO ecTh CBOOOZHOrO BpPAIeHUs BEPTOJETHOTO
IIporeJjiepa-poTopa HaberamIuMy IPU ITaJeHUH II0TOKaMU
BO31yXa. B uTOTe CKOpPOCTHL MafeHusA YMEHBLIIUTCH, IaJeHne
[IPEeBPaATUTCS B ILJIABHBIA CIIYCK.

B sTom kak pas u ybemuiica crygeHT Bopuc IOpnes Ha
CBOUX MOJeJIsiX. BOT UTO BCIIOMHHAJ [10 3TOMY IIOBOAY VIK€E
akagemuk B. H. IOpeeB B cratbe «McTopusa BepTOIETOB»:
«OnBITEL HAJ IPOCTEHIIINMY MOAEJISAMHU C IIEPBBIX K€ II1aroB
MOKa3ajiu, YTO BUHTHI CIIOCOOHBI XOPOIIIO MJIAHHPOBATH.
J1sa n3yyeHUs 3TOT0 MBI 3allyCKaJIM HALIY «JIeTAIOIIYIO Ia-
JIOYKY» C TDEThEero sTa’ka aspoJuHaMHUYeCcKoil jabopaTo-
puu. MozxenbKa BaJjerajla M 3aTeM, ©Mesl OOJIBIIIOIN 3arac
BBICOTBI, majgajga BHU3. OObIuHOe majgeHue Oblio Gecmops-
IOYHBIM, HO B HECKOJbKHUX OIBITAX MOJIy4aJOCh TAK, UTO
BHUHT CIIEDBA OCTaHaBJIMBAJICA, a 3aTeM HauMHAaJI BpallaTh-
cd, HO y»Ke B IPYTyIO CTOPOHY.

Korga aBTop ans Gosiee OIATEIBLHOTO II0JI€TA B3AJI MOJEb
¢ MaJIbIM IIaroM ¥ 3aKPYTHJI ee cpasy B 00paTHYIO CTOPOHY,
MoJieJib HauaJjia, CHIKAACh, HabMpaTh CKOPOCTD IoJIeTa U YBe-
JIMYUBATH YHCJI0 000poToB. U Tak Kak ee och ObLIa IEepBOHA-
YaJIbHO HAKJIOHHOM, OHA CTajla YBEPEHHO ILIAHUPOBATh U yIIa-
Jia BO JBOPE TEXHUYECKOTO YUMJINIIA, IIPOJIETEB 3HAYUTEIHHOE
paccToAHUe.

Korma mbI pacckasanu 06 aTtom JKyKoBCcKOMY, OH 00'bsiC-
HUJI, YTO 34ech HabiofaeTca ABJIE€HUE aBTOPOTAIIMU, U YKa-
3aJl Ha CBOHU pabOThBI»...

B 1910 roxy Ha Takoii Ke mpocreiilieit MogeaIn — «JeTa-
el nanouke» — B. H. IOpweB orpaborasn cucreMy caMo-
0aTaHCHPYIOIIUX JionacTedl ¢ rupocrabujausaTopom. ITu
JIOIIACTH MOTJIM MEHATH YIr'oJl YCTAHOBKH, IOBOPAYMBAsiACh
BOKPYT OCH, HAYIEH pagualbHO II0 UX AJUHE, U B caydae
MIPUHYAUTEIbHOrO BPAIlleHUA CAMOCTOATE/JIBHO YCTAHABJIH-
BaJIMCh Ha OoJbliue yrJbl aTaku. IIpu cBoboaHOM Ke Bpa-
meHnu (aBTOPOTAIMK) OHU ABTOMATHUYECKU MEePeKJI0YaIncCh
Ha MaJjble yrJbl.
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T'upockonuuecKkuii cTabMIN3aTOP BBITJISAAE] TaK — IIOIe-
peK o0enx JiomacTeil IPOXOAMJA CTAJbHAS CIUIIA C VKpel-
JIEHHBIMH Ha KOHIIaX CBMHIIOBBIMH rpysukamu. OHH co3aa-
BaJIM IIPU BPAIeHUM I'MPOCKOMUYECKHN MOMEHT, CIIOCO6-
CTBOBABUIUN YCTOMYMBOMY moJjieTy Mozeau. Ilpu pacKkpyTke
MOJeJb B3JIeTaja M, JOCTUTHYB HauOoJbIleil BHICOTHI, Ha-
YHHAJIa CIIYCK, IePeXoasd B PeKUM aBTOPOTAIlUH.

HNHTepecHO, 4TO NOAO6HOE YCTPOMCTBO C MHEPIMOHHBIMU
rpysamu crnyctsa 40 jeT ObLIO MCIOJB30BAHO HA HECYIIEeM
BHHTe Beprosera pupmel «Bemn» B CIIA.

Cam B. H. IOpreB B moUCKax APYyroro crnocoba ympasJe-
HUS OPHUIIIEJ K UJiee BEePTOoJIeTa ¢ HECYIIIMM POTOPOM M py.Je-
BBIM XBOCTOBBIM ITPOITEJZIEPOM. 3aIlyCKH MOZeJeiH IIOKa3alIn,
YTO HECYLIWIl DOTOD, KOTODHIM CO3JaeT BEPTHUKAJIbHYIO
MOABEMHYIO CHJYy, O0ECHeYHBAIOUIYI0O IOABbEeM aImmapara
BBepX IIpU IPUHYAUTEJIHHOM BpPAllleHUH OT JBUTATEJA, MO-
JKeT IIPY OCTAHOBKE MOTOPA rapaHTHPOBATh ILIABHBIA CIIyCK
B PeXMMe aBTOPOTaluu. A MpHU HAKJOHE HECYIIero BUHTA
BIE€pe]] BOSHUKAeT FOPU3OHTAILHOE ABHIKEHUE aImapara.

ConocraBiasasa Bce 3Tu (axktel, B. H. IOpres npurien B
1911 roay K BBIBOAY O HEOOXOZUMOCTH M3MEHATH B IMOJIETe
yIJIBl YCTAHOBKHU JIONAcTell Hecyllero BUHTa pblyaraMu yiI-
paByieHusi. B uTore 6L CO3aH MEeXaHU3M, KOTOPBIH IIOJIY-
YK Ha3BaHUe aBTOMATa IIepeKoca.

Bor Tax, oka3bIBaeTCs, C IOMOIIBIO IIPOCTEHIIINX MOIeJIed
MOYKHO pelllaTh AOBOJILHO CJIOXKHBIE TeXHUYECKHEe 3aJauH.
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MPOCTOM
KB-NMPMEMHWK

Bonee 40 ner Hasax 6vL1a
ony6JIMKOBaHA KOHCTPYKIIUA
IPOCTOTO TPHUEMHUKA MHJIA
HaAYMHAIOLIUX PaanoJIroduTe-
J1eM-KOPOTKOBOJIHOBUKOB.
CobpaHHBIl Bcero Ha 4YeThI-
pex TpaH3UCTOpax, OH IIO-
3BOJIMJI YCJBIIIATEL JIIOOH-
TeJIbCKHE CTAHIIUU BCEX KOH-
TUHEHTOB!

B npuemMHHKe HCHOJB3O-
BaJicA TOTrAa IPaKTHYECKH
3ab6BITBI METOJ MPAMOTO
npeo6pa3oBaHUA CUTHAJA C
NPUHUMAEMOH YacTOTHI He-
TIOCPEACTBEHHO B 3BYKOBYIO.
IlosgHee GBLTIO BOCCTaHOBIIE-
HO UCTOPHYECKOE Ha3BaHHE,
JaHHOE ellle Ha 3ape pajuo-
TeXHUKH, — reTepPOJNHHBIN
npueMHUK. OH KaK HeJb3s
Jyd4Iie MOLOLIEJ AJIA IPO-
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CAYIIUBAHUA JIIOOUTEJbC-
KHUX CTaHI UM, paGoTAIOIINX
oxHomoJiocHEIMHY (SSB) u Te-
aerpadabiMu (CW) cursa-
JIaMH.

IIlno Bpems, MeHsJIach
3JIeKTPOHHAasA 6as3a, HO IIPUH-
IIAI TeTePOJUHHOr0 IIpueMa
OCTaBaJICI HEW3MEHHBIM U
MO3BOJIUJI MHOTHM JIOAAM
MPUOOIINTBECA K KOPOTKO-
BOJIHOBOMY PaJUOJIIO0OHUTEIIb-
ctBy. K coskanenuio, mpo-
CTOH reTepOAUHHBIA IIPHUEM-
HUK He TOLUTCA AJSA IIPO-
CHYHIMBAHUA BellaTeJbHBIX
PagMOCTaHIIUM — MpHUEeMY
MeEIllaeT CHJbHBIH CBHCT,
BO3HHKAWONIUHA u3-3a Oue-
HUH MeXIy HecyIleil 4acTo-
TO! MIPUHUMAEMOH CTAHIIUH
¥ K0oJIe0aHUSIMH TeTepoaruHa
camoro mnpueMHHKa. Ho
MMEHHO 9TH OMEeHHUs U TOo-
3BOJISIOL NPUHNMATH OLHO-
moJsiocHble (SSB) u Tee-
rpadubie (CW) curHamusl.



3AOYHAA MIKOJIA PATHOSJIEKTPOHUKHA

Cerosgaa MBI IIPpUBEIEM
OIlMCaHue TeTePOJUHHOr0
IIPUEeMHMKA Ha COBPEMEHHBIX
3JIEMeHTaX — JBYX ITOJIEBBIX
TPAH3UCTOPAX U OSHOH MHK-
pocxeme, paspaboTaHHOrO,
CcOOpaHHOTO M HCILITAHHOTO
cTapeHIlInM DpaguoJIIo0ouTe-
JeM U pPaIuoOuH)KEeHEepOM u3
r. Munacca Pumarom Ilaii-
XYTAUHOBBIM.

OH nuiIer, 4To, sKCIEpHU-
MEHTHPYS C PasJuYHBIMU
MIPUEeMHUKaMHU IIPAMOTro IIpe-
obpaszoBaHudA, 3aXxO0TeJOCh
nonpoboBaTh U OUYeHb IIPO-
CTO cMecHUTe/Ib Ha I0JIEBOM
TpaH3uCTOpPe, paboramlnemM
B peKHMe yIIpaBJIgAeMoro aK-
THUBHOTrO conpoTuByienusa. He
FOBOPHUM «B KJIIOUEBOM», IIO-
TOMY 4YTO A0 KJIIOYEBOI'O pe-
JKMMa elle JaJIeKo — Ha
3aTBOpP CMECHUTEJILHOIO TPaH-
3UCTOpa IOAAEeTCS CUHYCOU-
JaJibHOe TeTepOANHHOe Ha-
npsi’KeHue.

YHY nna npueMHHKA
OBLLT yJKe TOTOB U MCIIOJIb30-
BaJICA B IPeIbIAYIINX KOH-
CTPYKIHMAX aBTOpa. ITOT
YHUY BbINIOJIHEH HaA LIINPOKO
pacrpocTpaHeHHOH U ITOITy-
JSPHON cpenu pPaguoJIo0u-
TeJiell MHTerpaJibHOH MUK-
pocxeme LM386.

CxeMa ee BKJIIOUEHUS OT-
JudaeTcs OT TPaAUIINOHHOU
u obecreunBaeT BBICOKOE
yceuenue (o 70 nB). Ocra-
Jloch coOpaTh cMecuTe b, re-

TEPOAMH U BXOJHOH (PUJILTP.
IlpuemMHuUK T1IOKa3ajJ Ha
YAUBJIEHHE XOpOILINe pe-
3yJbTAaThI, 00ECIIeYnB Kaue-
CTBEHHBIH IIPpHEM MHOTHX
JIO0UTEeNbCKUX  CTaHI[UM.
CxeMa mpueMHHKA IIOKasa-
Ha Ha puUcyHKe 1.
PerynaropoMm rpomMkocTu
C YCIIEXOM CJIYKHUT ATTEHI0a-
top. OH moaBoJsieT ocJab-
JIATH BCE MOJIe3HbLI€ CUTHAJIBI
¥ IOMEeXH, IOCTyIIalIlue OT
AHTEHHBI, U 3AIIUIIAET IPU-
€MHUK OT IIeperpysKH MOII-
HbBIMU curHasamu. Ha Bxoze
YCTAHOBJIEH AUAIIa30HHBIN
mosiocoBoit puasTp (HAIID).
OH comepXUT JOBa KOHTY-
pa — L2C1, L3C3 — u KoH-
nencarop casu C2.
Yacrora reTepoauHa
(VT2) BpibpaHa BABOE HUMKE
BXOJHOI, 9TO IIO3BOJINJIO HE
dKPAaHUPOBATh KATYUIKH U
CHUSHUJIO BEPOATHOCTL IIO-
MeX, BhIpaKamInuxcA B II0-
sABJeHUN (HoHA IEepPeMEeHHOTO
TOKA IIPY IMOAKJ/IIOUEHNH aH-
TeHHBbI. J[MamnasoH IIPUHHU-
MaeMbIX YaCTOT COCTaBJISAET
7..7,2 MI', a nuamnas3oH ne-
PeCcTpoNKH TreTepojuHa —
3,5...3,6 MI'y. IlpueMHuUK
MOJKHO coOpaTh U Ha Apyrue
Juana3oHbl, U3BMEHUB JIUIIb
nanasle BU-KOHTYpOB.
Kapxkace! karymrek u KIIE
B3ATEl oT ¥ KB-06/10KOB cTa-
PBIX PaJAVONPHUEMHUKOB, Ka-
TYIIKY [IOJCTPANBAIOTCS CEp-
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meynuxkamu 30 BY. L1 u L2
HaMOTaHBI HA OJJHOM Kapkace
u cozep:xarT 4 u 16 BUTKOB
coorBeTCTBeHHO, L3 — Tak-
'Ke 16 BUTKOB, KaTyIIIKa re-
TepoaguHa L4 — 19 BuTKOB
¢ OTBOAOM OT 6-ro BHTKA.
IIposox — IIDQJ 0,15. Ka-
rymka @PHY L5 — ummnoprt-
Has roToBasi, MHAYKTUBHOC-
Tb10 47 MI'H. OcranbHbBIE Ae-
TAJI — OOBIYHBLIX THIIOB.

Tpausucrop 2N5486 moxxk-
HO 3aMeHuTth Ha KII303E,
a tpaHauctop KII364 — Ha
KII303A.

ACKU3 MeYaTHOM IJIATEL CO
CTOPOHBI JeTajiei JaH Ha pH-
cyHKe 2.

Bremuuii BUA miaaThl cO-
OpaHHOro MPUEeMHHUKA IIOKa-

3aH Ha ¢dororpadpuu. Urobs!
YCTPaHUTh BJIUSHUE PYK Ha
HaCTpPOUKY, peKOMeHIyeM
IIOMECTUTH ILIATy IPUEMHH-
Ka B 3aKPBITHIII MeTaJIndec-
KU KOpIIyC MM XOTs OBbI Ha
MeTaJlJInYecKoe IIIaccH, CO-
THYTOe B BHJE YrojKa, CTO-
POHBI KOTOpPOTO 00OpPas3yioT
NepefHIO0 MaHe/b U IOAA0H
o[ ILJIATOM.

IIpaBuabrHO COOpaHHBIH
YHY Hana'kuBaHUA He Tpe-
6yer. IIpukocHOBeHME ITHH-
1IETOM K BBIBOZAM KOHJEHCA-
Topa C10 I0/XKHO BHISLIBATE
TPOMKHI 3BYK B HAYITHHKAX
(rogsiTcs so0ble, HAIIPUMED,
oT meepa). JanbHeilee Ha-
JIa)KUBaHWE CBOAUTCA K Ha-
CTPO¥Ke reTrepoguHa M BXOJ-
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HBIX KOHTYpoB. IIpoBeputh
paboTy rerepoguHa MOYKHO,
NPUKOCHYBIIINCH K BBEIBOJAM
koHzaeHcaropa C6. IIpu atom
KonebaHus CPBIBAIOTCS, TOK
CTOKa TPaH3HUCTOPa Bo3pac-
TaeT, a mMIyMm B TejedoHax
craHoBHUTCA ciabee.
HacrpauBaioT reTepoauH
Ha HYXKHYIO 4acCTOTy I1oa6o-
pom  KoHgeHcaropa CbH
(180...270 nd) u BpaIeHrEM
cepieyHnKa KaTymkm L4.
ITO MOXKHO cIeJIaTh, IIPOCIy-
IIMBasi CUIHAJ TreTepoAuHa

Ha J1060M ApyroM IpHeMHHU-
Ke ¢ auamasoHoM 80 M (Jo-
OuTesbCcKU) MK 75 M (Be-
marensHbrit). Ilpm orcyr-
CTBMM TAKOr0 IIPpUEMHHKA
HAO0 MOAKJIOYUTL AHTEHHY
K Karymke L3 1 uckarh cur-
HaJIbl JIIOOWTEJIHLCKHUX CTaH-
muii. Karymikm BXOJHOIO
JI1P HacTpauBaioT, IOAKIIIO-
YHB aHTEHHY Ha MeCTO, IIpo-
CTO II0 MAKCUMAJIbHOIH Ir'poM-
KOCTH IIpHeMa.
B. IIOJIAKOB,
npodeccop
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YUTATEJIBCKUNI
KJIYB

Bonpoc — orBer

Kax useecmno, Ha npo-
wedwux HedagHo Orumnuil-
ckux uzpax 6 Couu @uey-
pucm Eezenuii Ilawuwenko
ObLl 8bLHYNHCOgH colmu ¢ co-
Pe6HOBAHUL U3-34 MO2O, ¥ MO
Y Hez0 8 NO360HOYHUKE CJIO-
Mancsa nocmaeieHHblil He3a-
donzo neped smum mumaHo-
ebLil wypyn. Passe neavsa uc-
noav3zosams 0asi nodobHuLX
onepayuit 0oaee npouHbLL
u nodxodawuit mamepuan?
Kpome mozo, mumanosbLe
wypynut, cnuybl U m.0., Ha-
CKOJIbKO MHe U38eCMHO, Noc-
Jle CpacmaHus noA0MaAHHbLX
Kocmeil ewje u 6bLMackKu-
samu npuxodumcs, 0enas no-
68MOPHYI0 ONepayuio.

Hpuna ITocmuurosa,
2. Capamos

ITo mporuo3zam amepukaH-
CKUX YUYEeHBIX, B Oyaymiem
MeTa/JINYeCKue  3aKUMBI
MOryT OBITh 3aMeHeHbLI Ha
ILJIACTUHBLI U LIYPYIIbI U3 Ha-
TypaJIbHOTO BOJIOKHA, KOTO-
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poe co BpeMeHeM pacTBODH-
eTcs B OpraHusme.

Hampumep, komaHza me-
OUIIUHCKUX TEXHOJIOTOB U3
Yuusepcurera Tadrc, mrar
Maccauycerc, wu3roToBuJa
HIYyPYIbl U3 MEIUIIMHCKOT'O
LIeJIKa, UCIIOJIb3yA IIPH 9TOM
CIeINaJIbHO pa3paboTaHHbIe
¢dopmel. C IOMOIIBIO 0COOOT0
000opyoBaHKA U3 3TOr0 Ma-
Tepuajla MOXHO M3TrOTOB-
JIATh caMble pasHble TPaHC-
ILIAHTATHL.

Ilypyner 6bLTM BCTaBJIe-
HBI B 3aJ{HHE JIAIILI IIOJOIILIT-
HBIX KPBIC, I'le OHU yCIIelll-
HO (GpYHKIMOHUPOBAJIHU B Te-
yeHue 4 — 8 Hezmenb. B KoH-
Ile 3TOro MepHuosa IIeJIK Ha-
4aJj pacTBOPATHLCA B TeJle.

ITpasda nu, umo Ha 00HOM
U3 AQyKUuoHo8 npodasanu Ka-
MeHb-wnuon? Ymo amo 3a
Kamenv makoit? H kmo ezo
npodasan?

Ouez 3azopyiiko,
2. Cumgpepononv

HelcTBUTEIBLHO, OCEHBIO
OpPOILIOro roja Ha HHTEp-
HeT-ayKIuoHe eBay mosBui-
¢ HeOOBIUHBIH JIOT — IIPO-
TOTHUII YCTPOUCTBA CcJeXKe-
HUA, 3aMaCKHUPOBAHHOTO IO
KaMeHb, IIOHOOHBIH TOMY
3HAMEHUTOMY <«IIIITHOHCKOMY
KaMHIO», Korophliii B 2006
rony corpyaauku ®PCB pa-
3001aunyu B Mockse.



PaspaboTumk 3TOro ycr-
poiicrsa I'peropu Ileppwu,
UH)KeHep M OBbIBIIMII HOZA-
paruuk McOnoaHuTeIbHOTO
yIpaBjeHUs TIPOKYPOPOB
IITAaTOB, I'Jl€ OH 3aHUMAJICA
BonpocamMu Kubepbesomac-
HOCTH, XOTeJI MOJIYYUTH KaK
MHUHUMYM 3 MJIH. JOJLJIaPOB
3a cBoe H3JeJHe U ILIIOC
erfe 7 MJIH. JOJIJIapOB 3a He-
CKOJIBKO COT CTpPaHHI[ CO-
IIPOBOAUTENbHBIX HMHCTPYK-
I[Mil 110 U3TOTOBJIEHHUIO M Ha-
JajKe «KaMHs».

YcTpoiicTBO IIpeacTaBiIAIO
co60if 3aMacKUpPOBaHHBIH
1o KaMeHb arperar, HaITu4-
KAHHBI BCEBO3MOXKHBIMU
CeHCcopaMu OJIs TMOJy4YeHUuSA
nHpOpMAaIIU U3 OKPYKalo-
1Iero IIPOCTPAHCTBA U IIepe-
Jauy ee Ha CIIYTHUK B 3aKO-
JOUPOBAHHOM BHUJE.

OxgHaKo TOpPru He COCTOA-
JIUCH, MOCKOJBKY IOTEeHI[U-
aJbHBIE IIOKyIIaTeJ In He 3a-
XOTeJIH ILIATUTh TaK JOPOro
34 YCTaAPEBIIIYIO HIMHOHCKYIO
TEeXHUKY.

ITo paduo nepedaau, 6yo0-
mo 6 Axymuu cobupaomcs
KJ0HUpo8ams mamonma. Ho
6e0b ImMo yice He nepeas no-
nuumka. ITouemy He ydaaucs
npedvldyujue u KaKoevl ULAH-
CbL Ha ycnex 6 amom pas?

Anacmacus
ITnomnurkosa,
Canxm-Ilemepbypz

Ha caiiTe CeBepo-BocTou-
HOro (efepabHOr0 yHUBEP-
cuTeTa IMOMEIeHO H3Belle-
HUe, YTO IIPH HUCCJIELOBAHUU
cpe3oB ¢ Tyuin MajsoaaxoB-
CKOT'0O MaMOHTA ObIJIM O0Ha-
py’KeHbl KPOBEHOCHBIE COCY-
Ibl, 3aII0JIHEHHbIE T€MOJIU3H -
poBaHHOM KpoBbIO. IIpuuem
IoJ MHKPOCKOIIOM BUIHO,
4YTO B KPOBU COXPaHUJIUCH
SPUTPOLMTEI ¥ KJIETKH-JIMM-
(GO UTEI.

YuacTBOBaBIIINII B UCCJIE-
IOBAHUM BUIlE-TIPE3UACHT
Acconpanuyu MeIUIIMHCKUX
antpomnosoroe P® Pamguk
Xalipy/1IuH Ha OCHOBaHUU
9TOr0 U 3adABUJI, YTO MAMOH-
Ta MOKHO KJIOHUPOBATh, II0-
CKOJIbKY €CThb HaziexJa o0Ha-
PYKUTH B KPOBSAHBLIX KJIET-
kKax ueasie JHK.

OnHAaKO MHOTrME MeHEeTUKH
110JIaTaloT, YTO BEPOATHOCTH
ycmexa BCe JKe HeBeJHKA.
Kpowme Toro, ITHK mamoHTa
npugeTca BBOIUTH B siIle-
KJIETKY CJIOHMXH, TaK UYTO B
JydileM CJydae IOJydUTCH
TUOpUJ MaMOHTA CO CJIOHOM.
Haxkonern, HemoHATHO, 4YeM
KOpMUTh MaMOHTeHKa? Benb
€CTb MIPEAIIOJIOMKEeHHue, UTO
MAaMOHTBI BBIMEPJIH OT I'0JIO-
Ia, Korga B pe3yJbTaTe M3-
MeHeHUs KJIMMaTa Ha 3eMJe
HCUe3JId Te PacTeHusi, KOTO-
pPLIMM OHH MPUBLIKJIA IIH-
TAThHCA B TeYEHHEe MHOTUX
CTOJIETHH.
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IIABHBIM-TABHO

Hcropua jeraiomux JIOZOK, HJIHA
TUAPOCAaMOJIETOB, HAYaJaCh €Ie IO
IePBOTO II0JieTa aspollylaHa OpaTheB
Paiit. Toapko B Poccuu n3BecTHO gBa
0oJlee paHHMX IIPOEKTa ammnapaToB
Ts)KeJee BO3[yXa, CIOCOOHBIX B3JeTaTh W CAOUTHCA Ha
BOZY. A BCero 1mo MHUpYy UX HaGepeTcs HECKOJIHKO ZECATKOB.

ITepBhIii peaybHO JIETAIOUINI IT'MAPOCAMOJIET CO30aJl aMe-
pukanern I'. Képrucc B 1909 rogy. O npezacraBiag coboi
CYXOIIyTHHI!I aspOIJIaH, YCTAHOBJEHHBIA HA NOIJIABKH.
ITepByio ke JETAIOIIYIO JIOAKY CIEIUATbHON KOHCTPYKIIUHA
co3maj poccuiickuii KoHcTpyKTOop [JI. I'puroposuy B 1913
rony. Haunnasa c ero Jyeraroires goaku M-1, rugporiaHbl
CTaJIX Pa3BUBATHCA KaK OTAEJLHBIN BHJ aBUAIlMOHHOU TeX-
HUKH U JOCTUTJIN cBoero pacusera B 1930-e roasi. Hanpu-
Mep, COXpaHUIach OTKpeITKAa 1914 roga, Ha KOTOpPO# U300-
paskeH MacCa’KUPCKHUHA THAPOIJIAaH OyAyIlero, IpUBOLHUB-
muiica Ha MocKBe-peKe.

B IlepByio 1 Bropyioo MuUpoBEIe BOHHEI THAPOCAMOJIETHI
HCIIOJb30BAJM B KaueCcTBE TOPIEAOHOCIIEB, HAHOCUBIIUX
yIaphbl C BO34yXa 10 KOpaOJAM IIPOTHBHUKA.

IIpeamonarayiioch TaksKe, YTO B MUPHOE BPEMA UMEHHO Ha
rugpocamoJjieTax 6yayT cOBEpPIIaThCA PEryJIAPHbIE PEHCHI
yeped okeaH. OZHAKO BCKOpPE BHIACHUJIOCH, YTO B3JIETATH U
CaIUThCA TUAPOCAMOJIETHI CIIOCOOHEI JIUIIh B OTHOCUTEJIBHO
TUXYIO IIOrogy, UMET OTPDAHUYEHHSA IO CKOPOCTH M HO-
BOJILHO HU3KME 9KOHOMMUYECKUE MoKa3aTean. CyxXomyTHEIE
CcaMOJIeThl O0OIILJIM X II0 BCEM CTATBHAM.

OgHaKO ¥ B HAIIIM IHM BPEMA OT BPEMEHH IIOABJISIOTCA
ylauHble KOHCTPYKIMH TUAPOCAMOJIETOB CIEIHAJIHLHOTO
npuMeHeHusd. Hanpumep, B KOHIle IIpouiioro Beka B KB
umeHu I'. BepueBa ObLyI cO31aH pPeaKTUBHBIN I'HIPOCAMO-
aeT A-40 «Anrpb6aTpoc» — OXOTHUK 3a MOABOAHBIMHU JIOM-
KamMu. A ero rpaxpganckas moauduxanus Be-200 Bce
IIMpe HCIIOJb3YEeTCsA B KauecTBe BO3AYIIHOIO IIOKAaPHOTO,
a Takxe aad Hysxag MUC.

3anHTepecoBaJHCh 3TOM yAAUHON MAIINHON M MHOTHE
OCTPOBHBIE TOCyZapCTBa, I'le Ha Cyllle MaJilo MecTa IJs
00BIUYHBIX aspoapoMoB. Ha 6ase ruapocaMosieToB paspaba-
THIBAIOT 1 KOHCTPYKIIMH 3KPAHOIJIAHOB, CIIOCOOHBIX JIETATh
HU3KO HaJ BOAOM, MCIIOJb3ys SKPAHHBIN 3(pPeKT.



2 Kax cemena
A noyemy! nyremecrsy.
IOT 1O cBeTy?
I'me u xoraa GbLIM OTYEKAHEHHB! IMep-
Bble MOHeTHI? UeM coxa oTyiMuaercs ot
nayra? KakumMu HeOGHIKHOBEHHBIMH
CIIOCOGHOCTAMHU MOTYT YAWBUTH HAILIU
«6paTbs MeHblIHe» — cobaku? Ha atu
¥ MHOTHe ADYTHe BOIDOCHI OTBETHUT
O4YepelHOM BHITYCK «A moueMy?».
ITkonsuuk Tum m Bce3Hailka u3
KoMmIbloTepa But mpomoskaioT cBoe
IIyTelIeCTBHE B MUD NMaMATHBIX JarT.
A uyuTaTesell KypHaja mpHUrJaliaeM
B HanuoHanbHBI# My3eil aHTpOIOJIO-
ruu B MexXuKo, 9KCIIOHATHEI KOTOPOTO
PaccKa3bIBAIOT O APEBHUX MHIEHCKHX
Hapoaax IleHTpasbHO# AMepHUKH.
Bynyr B HoMepe Bectu «Co Bcero
cBeTa», «100 ThicAY «moueMy?», BCTpe-
uga ¢ Hacrenskoit u lauunoi, «Urpore-
Ka» U Ipyrye Hall¥ PyGpUKH.

TEBEA Fyoms, s

pacckasbiBajla YUTATEASIM O CAMOM TH-
JKeJIOM COBETCKOM TaHKe Hayaja Beiu-
Koif OTedyecTBEeHHOM BOMHEL, a B CJIeAy-
IOIIleM HOMepe BbI IIO3HAKOMHUTECH C Ca-
MBIM TAXKEJBIM TAHKOM MHDa TOTO JKe
nepuona — dpaHnysckum FCM-2C
¥ CMOJXKeTe BHIKJIEHTH Cpa3y ABe MoJe-
JIA TSYKEJIBIX TaHKOB PpaHIUM.

Jlioburenn 3JEKTPOHMKH cOGEpyT
CBETOAMHAMHMYECKYIO YCTAHOBKY AJSA
IMCKOTEKH, a aBUaMOAEJIHUCTHI IOCTPO-
AT JIETAIOLIYI0 MOZEJNb BepTOoJeTa.
«JleBlIa» pacKpPOET YUTATENIAM CEKpe-
Thl M3rOTOBJIEHUsA IepPeropoadyaToi
amanu, Bragumup KpacroyxoB npexn-
CTaBUT OPUTHHAJIBHYIO FOJIOBOJIOMKY,
U, xak Bcerpa, >KypHaJ JaCT HECKOJIb-
KO TIOJIE3HBIX COBETOB.
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JKypHan saperucTpuposan B Munucrep-
cree Poccuiickoit denepanuu no genam me-
YaTH, TeJlepagHUOBeIIaHNUA ¥ CPEACTB Mac-
COBBIX KOMMYHHKAIHUM.
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Broinyck M3anamus ocyniecTBjeH NpH Qu-
HaHCOBOH nmoanepxke degeparsHOrO
areHTCTBA IO MEYaTH H MacCOBBIM KOM-
MYHHKALHAM.



Ha xoHBepTe ykaxuTte: «[pu3 Homepa». [paBo Ha yyacTue B KOHKypce
Aaet aHkeTa. BbipexbTe NoNOCKy C BaWwWWMY OLEeHKaMu matepuanos

C NepBOW CTPaHULIbI U BAOXUTE B TOT XE KOHBEPT.

CAMOMY AKTMBHOMY
U MFOBO3HATENIbBHOMY YHUTATENIO

BEB-KAMEPA Logitech HD Pro Webcam C910
Mpu3 npepocrasnen komnaxwues DPI

Hawm TpagMuMOHHbIe TPHM BONpoOCa:

1. Kakas KOHCTpyKums 3Be3m0NneToB, Ha BalW
B3rnspa, nepcnektusHee — HOTOHHbIX ¢ napabonu-
YECKMMM 3epKanamu MM CONHEeYHbIX NapyCHMKOB?
Mouemy?

2. MOXHO nM UCNONb30BaTb MarHMTHOE none
3emnu gna nesutaummn?

3. MouyeMy npu ymeHblueHUM aTmocdepHoro
AaBneHus Boaa 3akunaet boictpee?

NPABMITbHBIE OTBETbI HA BOMPOCHI
«FOT» N2 4 — 2014 r.

1. Temnepatypa 3amep3aHua BOAbI C YBENMUEHH-
€M [3BNeHus MoBbILLAETCs. JTO A3ET BO3MOXKHOCTb
nonyuatb fake ropsuui nep.

2. 3aCTeXKY-«MOMHUIO» YAEPIKMBAET B 3aKPbi-
TOM COCTORHMM CMNa TPEHMS.

3. Kpyrnele cypna cyuiecteoBanm euue B [lpesHem
Basunone. CambiMHM M3BECTHbIMK KPYFMbiMK KOPab-
nsamu B Hawen cTpaHe 6binu nnaesyume Hatapen —
6pPOHEHOCLBI-NOMNOBKK, Ha3BaHHbIE TaK MO MMEHM
usobpertarens — suue-apmupana A. A. lMNonosa.

MNo3apaensem c nobepon Anekces Epmonosa
u3 r. CeBacronons. Bausku 6binm K ycnexy
Anekcanpp CasuH 13 r. bapHayna
u Kupunn Yctioros u3 Bonrorpapa.

BHumaHmne! OTeeTbl Ha HaLw GAIMUKOHKYPC A0MKHbI GbiTb NOCNAHBI B TEYEHWE

noslyTopa MecALIEB NOCNE BLIXOAA XypHana B CBET. [JaTy 0Tnpasku peaakums

Y3HaeT no wreMnento NOYTOBOro OTAeNeHns oTnpasuTens.

45963 (rogoBast) — NO KaTanory areHTcTBa

Huaexc 71122

«Pocneyarb»; NO Katanory PoccMMcKon npeccek «Moura Poc-

cumn — 99320.




