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CNELITEXHUKA

OJIMUNN

Ha BBI] npowna owepednasn, XVII Mexwodyna-
pPoonaa ébicmasrka cpedcmae obecnewenusn 6e30-
nacnocmu «Hnumepnoaumex-2013». Bonee 400
opzanu3ayuil, 6 mom wucne okono 80 komnanui
u3 25 cmpan mupa, na naowadu 25 500 k6. m

6 mpex 0ZPOMHbBLX 3A1AX NPOOEeMOHCMPUPOEALU
Ho6ellwue 0oCcmMuieHua cneymexHuKu Hauux
Oneti. Cpedu mMHO2O0UUCIEHHbLX nOocemumeneil
IKCNO3UYUIO USYHUUL U HAUL CLeUUANLbHBLE
koppecnondenm Cmanucnae SHI'YHEHKO.
Bom umo on mam yeéuden u y3nan.

Benomunas «3apnuny»

Jlroqu, KOTOPBIM HBIHE JIeT TPUAIIATh U 0ojiee, XOPOIIo
IIOMHSAT 3aMeuaTeJIbHYI0 TPy «3apHHUIla», KOTaa IIHMOHEePhI
C BOOAVIIIEBJIEHNEM UTPAJN «B BOMHY» — COBepIIaJMd Ma-
HeBPbI, MACKHUPOBAJNChL U aTaKoBaau... A Bce IJs TOro,
yTOOBI 3aXBATUTh INTA0 IPOTUBHUKA U €TI0 3HAMA.

Ha BrIcTaBKe HeEOKUIAHHO IJIA ceO0s s BBIICHHUJI, UTO
«3apHuIila» CyIecTByeT U ImoHbIHe. I[IpaBna, B HECKOJIBKO
MHOM KauecTBe. TaK HasbIBaeTCs IIPOU3BOACTBEHHOE 00he-
IVHEeHNe, BBIIIYCKAIOI[ee BCeBO3MOKHbBIE TPEHAKePhl, KOTO-
prle, 1m0 uaee, SOJIMKHBI 3apaHee IIOATOTOBUTL MOJIOLOE IIO-
KoJIeHIIe K CJY:K0e B apMuMH.

Boubiie Bcero MHe MOHPaBUJINCH ABa TpeHaxkepa, KOTO-
pble yuaT BOAUTH aBTOMOOMIIb B YCIOBUAX, IIPUOINIKEHHBIX
K 60oeBbIM. ToT, uTO mompoIIle, BRITIALEN TaKk. KypcaHT cu-
IUT B aBTOMOOMJIBLHOM KpecJiie, mMes mepen coboit 0apaHKy,
puluar mepekJalUYeHns CKOPOCTH, MeJan TOPMO3a 1 rasa.
A Ha rjgasax y Hero — cmoenuajJbHble 3D-0uKu, MOKas3bIBa-
I0II[Fie eMy I[BeTHYI0 O0beMHYI0 KAPTUHKY MECTHOCTH, II0
KOTOPOII AKOOBI €IeT aBTOMOOUIb.
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HOW CHCTeMM
labxenun

ABTOMOOMIBHBII TPEHAKED
«3apHHIIa».

BJIA GeperoBoii oxXpaHsl.

Crpeanba mom BomgoOii
u3 aBromarta AJIC.

BbBICTABRKH




W xypcaHT moJI;KeH CBOEBPEeMEHHO pearnpoBaTh Ha ObIC-
TPO MEHSAIMIYIOCSI JOPOKHYI0 00CTAaHOBKY. PAmoM ¢ Kyp-
CaHTOM CTOUT UHCTPYKTOP, KOTOPBLIH BUAUT Ty K€ KapTUH-
Ky Ha cBoeM ILTaHIeTe. M moacKassIBaeT, UTO IejlaTh, KOT-
la KYpPCaHT OKa3bIBaeTCsA B COBCEM ViK, KaK eMy KaiKkeTcHd,
0e3BBIXOTHOM ITOJIOMKEHUHU.

Bropoii Tpenasxep erie cioxkuee. [IpencraBbTe cebe MakeT
aBToMoOmIsT YA3-3 (BOeHHBIN BapHUAaHT) B HATYPAJIbHYIO Be-
JuuuEy. MaKeT yCcTaHOBJIEH Ha IUHAMUYECKYIO IIaTdopMy,
KOTopasi cItocoO0HA HAKJIOHATH aBTO B TY UJIU JPYTYIO CTOPO-
HY, UMUTHUPOBATh TPSACKY Ha yxabax. KypcaHT cagurcsa Ha
BOIUTEJIbCKOE MECTO U OIMATHb-TaKMW KaK OBl OTIIPaBJISIETCS
B mmoe3aky. ToJbKO B JaHHOM cjayuae JaHAIadgT oKpyKaio-
I1eid MeCTHOCTU TPaHCJAUPYeTCs Ha JoOOBOe CTEeKJO, MEeCTO
KOTOPOTO 3aHUMaeT SKpaH BUAEOMOHUTOPA. A TUHAMUUEC-
Kad miaaTdopmMa IejaeT M0e3aKy IMOUTH PeabHOM.

«O1ryienne, 4YTo efellb IO-HACTOSINEeMY, — COOOIITIIT
MHe, BhLIe3as 13 KabuHbl, Apam Bapaesausan. 13 gaabHeli-
ITIeT0 Pas3roBOPA BHIACHUJIOCH, UTO OH HE CIYKHUT B MOJUITUU
WA B apMUHU, a YIUTCS B 3HaMeHUTOM [I[eMKUHCKOM YUUJIN-
e, ocBauBaeTr mpogdeccuio akTepa. «Harmr mpenogaBaTesib
TOBOPUT, UTO XOPOIIUI apTUCT MOJIKEH 3HATh U YMeTh Je-
JaTh Bce, — cKasaam Apam. — Bor u oTmpaBuy Hac ciona
HabupaTbes ombiTa. Tem OoJsiee, UTO MHOTUM apTHCTAM IIPHU-
XOJIUTCSA UTPATh MOJUIIEHCKUX, OIIEPATUBHIKOB B MHOT'OYIC-
JIEHHBIX Tejecepuajax. [la u B "KM3HU HABBIKU BOKICHU
aBTOMOOMJIA BCETa MIPUTOLATCS» .

Kak cizane Jepaxson?

VY cienmymolnero cTeHaa IpPOryauBajicsa IapeHb, mTep:ka B
PyKax MacCHBHYIO CTAJbHYIO IJIUTY. [lep:KaJ JIerko, MoK-
HO CKasaThb, urpamuu. MeXay TeM IOAHATH OJHOU JIeBOU
100 xr, mpoHecTH Ha IJIeyax JIOIIAAb — TaKOe IIOJ CIIY,
MOoXKaJIyH, Juilh Mudpudeckomy I'epariy.

Tak ObLIO HO HeJaBHUX IIOP, IIOKA CIIEIUAJIMCTHI PA3HBIX
CTpaH, CO3JAIOIIEe BOCHHYIO SKUIINPOBKY, He 3aHAIINCH Pas-
paboTKOM cuCTeM, IOJYUUBIIUX Ha3BaHUE DK30CKEJIETOB.

«BHeImHU# cKejeT» — TaK MOKHO II€PeBEeCTU 3TO Ha3Ba-
HUe C TPEYEeCKOro — II0 CYTU, CTAJLHON MU JasKe TUTAHO-
BBIM Kapkac ¢ cepBomoropamMu. OHUM IPUHUMAIOT Ha cebs
3HAUUTEJHHYIO YACTh (DM3UUECKON HATPY3KHU U AEJIAI0T UesIo-
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CrenkoCcTIOM IJI B3PHIBHUKA.

BeKa HaMHOTO cuJibHee. PanbIie
BCeX TAKOTO Poja IIPUCIIOCcobe-
HUAMHU 3aMHTEPECOBaJINCh BOCH-
Hble, 3aTeM cIlacaTeNd W MeIu-
KU, a Telephb uepen OOIIeN U IO
MOJNIECKUX.

ITepBBIe sK30CKeIeTHI HaUAIU
ctpouth B CIIIA ere moiBeka
ToMmy Haszan. OJHAKO BeCUJIU OHU
Torza oxojso 700 Kr, TpeboBain
BHEIITHETO IIHUTAHUSA U WUMeJIHn
BechbMa CJIOYKHYIO, HE OUeHb Ha-
IEeKHYIO CICTeMY YIIPaBJIeHUA.

3a mpoIeaIine necATUIeTH
IIPOEKT B 3HAUUTEJbHOU CTeIlleHr ObIJ YCOBEPIIIeHCTBOBAH.
HepaBuo, mampumep, B UHcTuTyTe Mexauuku MI'Y paspa-
6oTaH MPOeKT «IJK3o0aTjeT». M Ha BhicTaBKe « HTEpPIIOIU-
TexX» IIOKAas3aju MepBblii B Poccum meiicTBYIOMIUEA oOpasers
YCTPOMCTBA, IMO3BOJIAIOIIET0 YeJIOBEKY-0IlepaTopy IIepeHo-
cuTh rpy3bl Maccoir 70 — 100 Kr 6e3 ocoboii HaTyru. A Ta
IIJINTa, KOTOPYIO IIapeHb 3alpoCTO Aep:KaJj B PyKax, —
IIITYPMOBO# IITUT CIIeIfHa3a Maccoil B 35 Kr.

Abriomarn: gaa Tloceigona

Ha s1y HOBUHKY, HaBepHOe, 00paTUJIN BHUMAaHNE BCE II0-
ceTuTean BbicTaBKu. Ha aHe akBapuyMa JeKajio IPou3Be-
IeHIe TYJIbCKUX OPYKeHUKOB 1o HasBaHueMm AJIC — aB-
TOMAT ABYyXCpenHbIi. To ecTh 3TO OpysKHe mpegHa3HAUeHO
IJIS CTPeJbOBI KaK HAaJM, TaK U IIOJ BOAOI (ero TeXHUUYeCKUe
XapakTepucTuku Oblau omybaukoBaubl B «FOT» Ne 1 za
2014 r.).

Corylacurech, TaKoe OPy:Kle IPUTOAUIIOCE OBl Jaske OoTy
mopeii IlocelimoHy BMecTo ero Tpesyoma. A 00eBBIM ILIOB-
IlaM OHO OCOOEHHO HeOOXOJMMO, IIOCKOJIbKY paHee OHU
OBLIM BOOPYKEHBI JIMIIIL HOXKAMU JA IOABOIAHBIMU PYIKbA-
MM, KOTOPbIE€ CTPEJIAIOT TapIIyHaAMU.

Ja HuX jKe HaIllu OPYsKeHHUKU eIlle B COBeTCKUe Bpe-
meHa npuaymanau AIIC — aBToMaT mOABOIHBIN CIIEIIUAJIb-
HbIM. OH HEIIJIOXO0 CTPEeJISJ IO BOAOH CIenuaJlbHbIMU WUT-
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JamMu, HO ObLI MaJjgoad@dexkTnBeH Ha cyie. IlosTomy mon-
BOJHUKAM IPUXOIUJIOCH OpaTh ¢ co00U elre U OOBIUHBIE
IIUCTOJIETHI.

Hurgemmuuit AJIC Hemoxo mopaskaer 1eJu Kak B BO3AY-
Xe, Tak u mox Bomou. I TpeOyer njis 3TOTO JUIIHL CMEHBI
MarasmHa ¢ IIaTPOHAMU U IIepeBoja (Jaskka mepeKJaruaTe-
JISI PEXKUMOB Pab0OThI ra300TBOLHOIO MEeXaHU3MAa C IOJIOMKe-
HUSA «BOJa» Ha MOJOKEeHUe «Bo3ayx». Ilpuuem maxke Goe-
IPUIACHI AJIs HOABOLHOM CTPENLObLI IIOMEIaloTCs B CTAH-
JapTHBIA Mara3wH.

Me:xnay TeM oOBIUHBIE MYJU, HA CyIlle OBIOIINE TOYHO
B IIeJb, COBEPIIEHHO HEIIPUTOAHBI AJIS CTPEJbObI IO BO-
Ioi. AspoaumHaMuueckas (opMa OOBIUHOM MyJau OejiaeT
TPAaeKTOPUIO ee «II0JieTa» MaJOIpPeICKasdyeMoi; Halpumep,
OHA MOJKEeT CPUKOIIETUTL HA TPAHUILI CJIOEB BOABI C PA3HOMI
TemiepaTtypoii. Kpome Toro, o0bIuHAaA MyJIsd IIOL BOJOM ObI-
CTPO TEepPseT CBOIO SHEePTHUI0 U CKOPOCTh...

ITo cnoBam cunenuanucros, Bce HemoctaTku AIIC Obrain
yutenbl mpu KoHcTpyupoBanum AJIC. U Temeps GoeBnIe
IIJIOBIIBI HAIlIeH CTPAHBI MOJYUUJIN HMO-HacToAleMy sddex-
TUBHOE OPYKUe.

Saven nosunedickomy neinniidos?

B nmonwuneickux tese(puabMax 4acTO IIOKA3bIBAIOT, UTO
OIlePaTUBHUKY CTAPAIOTCA IIOMMATh IIPECTYIIHUKA JKUBBIM,
YTOOBI IIOTOM CHSTH C HEro IIoKas3aHus, PACKPBITH €TI0 CO00-
IMHUKOB. W ciyuaeTrcsda, 4TO OLICTPOHOTHUII IMPECTYHIHUK,
3Hasd, UTO MOJUIleliCKMe BPA Ju OYAYT CTPEJIATh Ha Iopa-
JKeHUe, YXUTPsSIeTCA YCKOJIb3HYTh OT HUX.

Tenmepb OpuTaHCKME IOJHUIEHCKME CMOTYT CTPEJNATH 10
IIpecTyIIHUKAM 0e3 0COOBIX OIlaceHuil. Y HUX IMOABUJINCH Ha
BOOPY KEHUU, KpoMe OOBIUHBIX 0OEIIPUIIacoB, KaK Pe3uHO-
BbIe IIyJIY, IIPU3BAHHLIE OTJIYIIUTH, PAHUTHL yberaroriero,
TaK 1 0coOble IeMHTOOIbHBIE TUCTOJIEThI U PYIKbs, CTPEJIA-
oIre MJIACTUKOBBIMU Itapukamu. Ho He ¢ KpacKkoil, Kak B
M3BECTHOII UTpe, a ¢ 0coboii macToii ¢ cuareTuueckoii [[HK.
IlaTHo Ha omerkae OT TAKOM METKU COBEPIINeHHO HEeBUINMO.
3aro [THK moxkeT OBITH BhISIBJIEHA HA OfeKAe YIbTpaduoJie-
TOBBIM JETEKTOPOM JasKe II0CJie HECKOJIbKUX CTUPOK. A ecau
MapKep IomajaeT Ha KOXKY, TO JeP:KUTCSA CBBIIIE ABYX He-
IeJib. ATOT0 BPeMEeHU 3aUacTyIO BIIOJHE JOCTATOYHO, YTOOBI
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IleitHTOO OJIA MOJUIEHCKOTO.

IIpoTuBoras ajs sKeHI[UH.

AsTomoouas KAMAZ-63968
u3 cemeiicrBa «Taiidyn».

Takasa muHA IO3BOJSIET €XaTh
Iaske eciIM oHA mpoouTa.

«I'mazacras»
rpaHara.




BBICJIEAUTE U 3aJIeP:KaTh «MEUEHOT0» IPECTYIIHNKA. IPPeK-
TUBHAS JAJBLHOCTD MEMCTBUA MAPKUPOBOYHOM CHUCTEMBI Se-
lectaDNA High Velocity — mo 40 m. MapKrpoBOUYHEBIE Kall-
CYJIBI — IIIapPUKU 3€JIeHOTO I[BeTa — IIOCTABJSIOTCSI B 000M-
Max mo 14 mTyk.

«Jaasacana» hanama

ATy paspaboTKy TeXHOJOTMYecKoro craprama Bounce
Imaging u3 Maccauycerca KypHaJ Time BKJIIOUNJ B CIIH-
COK JIyuIiux u3ooperenui roga. M me cayuaitno. CyTs mesa
TyT TakoBa. Ilpu miTypme 3maHus, 4ToObI M30eKaTh Ha-
IIPACHBIX KEPTB, CHeITHA3y HaJ0 TOYHO 3HATH, T'Ie PaclioJa-
ralTcs IPEeCTYIHUKHU, a Te — 3aJ0KHUKU. [[JId 9ToTO OHU
OpocaioT B IIOMeIleHre 0co0yIo rpaHaTy. TeppopUCThI, OMKU-
Ias B3PbIBA, MagaloT Ha IIO0J.

Ho B3pnIBa He mocjeayer, IOCKOJbKY IpaHaTa, Kak cKa-
3aHO, HeoObIuHAas. YCTPOHCTBO IOA HasBaHueM Bounce
(«OTCKOK») BLIIIOJIHEHO B BHUEe IIapa, BHYTPU KOTOPOTO yC-
TaHOBJIEHBI 6 BUIE0CEHCOPOB C OTAEJIbHBIMU 00LEKTUBAMU,
a TaKk/Ke JaTUYMKM TeMIepaTypbl, Tasa U Jaske paguaruiu.

IToxa TeppopucThbl OyAyT pasdoupaThbCcs, UYTO K Y€MY, CIIell-
Ha3 MoJy4YaeT UCXOTHYI0 NH(PpOPMAIINIO 1 TPOU3BOAUT I'pa-
MOTHBIH IITYPM IIOMEIIeHU .

IIpuuem, ecau OOLIUHBIE CUCTEMBI CKPBITOT'O HAOGIIONEHUA
C OIITUYECKUM BOJOKHOM cTOAT OoKoJ0o 5000 mosmmapoB, TO
KaMepa-TrpaHaTa CTOUT B JAECATH Pas JellleBje U MOKeT HC-
IIOJIL30BaThCSI MHOTOKPATHO.

YUio bugno crbose crizeny?

Bupouem, ncmoab3oBaHMe «IJjia3acToii» I'paHAThl — He
eINHCTBEHHBIN CIIOCO0 IIOJYUYNTh MH(POPMAIIUIO O TOM, UTO
JeJiaeTcs 3a CTEHOI, BHYTPU momelreHusa. McciaemoBarean
n3 MaccauyceTCKOro TeXHOJOTMUeCKOT'0 HHCTUTYTa — IIpe-
nogaBaTesb (DaKyJabTeTa dJEeKTPOTEXHUKU U THPOPMATUKM
Huma Kapabu u ee acnupant @Panens Anub — paspaboranau
KOMIIaKTHOE YCTPOHCTBO — pajap, paboTaloiiuii ¢ curHa-
JaMH MaJIbIX MOIIfHOCTell B auamnasone Wi-Fi.

Cucrema, HasBaHHaa paspadboTunkamu Wi-Vi («Baiidaii-
3peHue»), CIoco0HA yJIaBIMBATHL OTPaKeHHLIE OT TeJja Ha-
XOIAINET0CA 3a CTeHOH UejloBeKa CUTHAJIbI, aHAJIHU3UPOBATh
UX 1 Ja)ke YaCTUUHO BU3YaAJU3UPOBATh OOCTAHOBKY «C TOH
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CTOPOHBI» . Ba’XHO OTMETHUTHL, UTO CHUCTEMAa CIIOCOOHA Peru-
CTPUPOBATh O0BEKTHI, HAXOAAIINECA B ABUKeHU. B moau-
IEeNCKOM ¥ aHTUTEPPOPUCTUUECKON IPaKTHUKe TaKue Ipudo-
PBI TO3BOJIAT 3(P(PeKTUBHO OTCJIECKUBATH IIePEeMeIleHns 3JI0-
YMBIIIIJIEHHNKOB B 3aXBaUYEeHHBIX 3MAHUSAX U IIOMEIeHUIX.

Kpowme Toro, rexmoaorus Wi-Vi MmokeT HAWTU IpUMeHe-
HUe B IIOMCKOBO-CIIACATEJbHBIX OIEepaIuax, IIPU PO3LICKE
JIIOJIell, 3aBaJIeHHBIX O0JIOMKaMU 3JaHUI IPU 3eMJIeTpsce-
HUSAX U UHBIX TOJO0OHBIX CUTYAI[UAX.

Chenspancnopi cnennasa

Ha xaxmoil BbIcTaBKe IIOJIMIIEMCKOM TeXHUKM 0c000e Me-
CTO OTBOAMTCS CIIEITPAHCIIOPTY IJdA caeiiHasa. Ha ceii pas
MOe BHUMAaHNe IIPUBJIEK aBTOMOOMJIbL U3 ceMelicTBa «Taii-
dya» — KAMAZ-63968. 9To yHUBepcaJbHAsI OPOHUPOBAH-
Has MallliHa HOBBLINIEHHON 3aIUIIeHHOCTH HA OPUTHHAJb-
HOM IIIACCH.

Bponuposanue mpousBeseHO B COOTBETCTBUU C YPOBHEM
«HaToBcKkou» Kaaccuduranuu STANAG 4569, mo xoropomy
MAaIllMHA BBIAEPsKUBAET IIOAPBIB OCKOJOYHO-(YTracHBIX yCT-
poiicTB Maccoii 8 KT B TPOTHUJIOBOM SKBUBAJIEHTE IO JIIOOBIM
MeCTOM aBTOMOOWMJISA. BpoHsa n3 KepaMUKU 1 CTAJIU CIIacaeT
oT OpoHEeOOMHBIX IyJab Kamubpa 14,5x114 mm. Xopoirio 3a-
IMUITaeT SKUMAXK U OpoHecTeKJo Toamumuon 128,5 —
129,0 mm ¢ mpospaunocTsio B 70% .

IITaccu nmeet mynecroiikue muHbl 16.00R20 ¢ mpoTuso-
B3PBIBHBIMU BCTaBKaMU, OTBOAAIIMMY B3PLIBHYIO BOJHY,
C aBTOMATHUYECKOU MOAKAUYKOMN BO3AyXa U PEeryJUpPyeMbIM
masiaeHueM a0 4,5 atmocdep.

Bpomemonynb obecmeuen ambOpasypaMu OJs BeAeHUSA
CTPEeJbOBI U3 CTPEJIKOBOTO OPYKIUA, TaK:Ke Ha HEro MOKET
yCTaHABJIUBATHCA AUCTAHIIMOHHO YIIPABJSIEMBIi IIyJeMeT.
Cupmenba o00pPYIOBAHLI AepPrKaTeNIIMU JUUYHOTO OPYIKUI,
peMHaAMI 0€30IIaCHOCTH W HMOATOJIOBHUKaMu. OHU KPemsT-
¢ K KPBIIIe MOAYJIA AJIsT YMEHBbIIIeHNsI BO3AeHCTBUS yaapa
OT MUH U yracos.

BHyTpu Moaysa pasMellieHbl (GUILTPOBEHTUIAIIMOHHAS
ycTaHOBKAa u KoHaunuoHep. Ha KpbIllie mMeOTCA aBapUii-
HbIe JIIOKU Ha cJyuail, ecju MalllnHa ompoKuHercs. [lecaH-
THPOBaHUE TPOM3BOAUTCS Uepes amiapesb Ha KopMe Malllu-
HBI 1100 Uepes ABepPb COOKY.



NH®OPMAIINA

CTOYHXEHIK B KE-
MEPOBO? ¥Yausureb-
HOe OTKPBITHE CreJaja
reoJIormuecKasi 9KCIIeIM-
nus Ha ore Kemeposc-
KoIi o0acTu. 31ech Hail-
IeHa KaMeHHasl «CTeHa»
U3  HArpoOMOXKIEHHBIX
IPYT HA ApPyra IpsaMoy-
TOJIBHBIX 0JI0KOB. BrIco-
Ta COOPYKEHUA — OKO-
g0 40 M, a IPOTAKEH-
HOCTh — mouTtu 200 m.
HauHa «Kupnmueii», co-
CTABJAIOININX «CTEHY»,
mocturaer 20 M, UX BBI-
cora — 5 — 7 M. Bec
Kaskgoro 0J10Ka — 0oJiee
1 Teic. T. Ilo mpeaBapu-
TeJILHBIM OIleHKAaM, 9TO-
MY COOPY KEHUIO CBBIIIIE
100 TrIC. JIET.

Yuenrle paccmaTpu-
BalOT JBEe BepPCHUU IPO-
NCXOMKIEHUS «PYCCKOTO
CroyHXeHIKa». Co-
TJIaCHO IIePBOM M3 HUX,
CTPOEHIE MOIJIa BO3BeC-
TH APEBHSA [UBUJIN3A-
s, YbU IIPEJCTABUTE-
au objamany YHUKAJIb-
HBIMH TEeXHOJOTHUIMU,
O6saromapsi KOTOPBIM MM
YIaJIOCh IOSHSATH IJIbI-
ObI Ha TOPY BBICOTOM
ceeirme 1000 M. Bor
TOJIBKO 3aueM HM 3TO
HOHAA00MIOCH?
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Ilo BTOpOIT Bepcuwm,
HalileHHble KaMHU —
BCErO JIUIIbL Pe3yJIbLTAT
«UTPBHI TPUPOABI», TEO-
JIOTUYECKUX IIPOIIECCOB,
CBSABAHHBIX C CUJILHBIM
BBIBETPUBAHUEM CKAaJ
Topwoii Illopun, Ha 1ore
KemepoBckoii obaacTu,
OXJIAAVJI TBLI Ky PHAJIA-
CTOB 3aMECTUTEJIb IIPe-
cenarenss Tomckoro or-
meneHuss Pycckoro reo-
rpaguyecKoro ooIecTsa
Esrenuii Beprman. Uro-
OBI OKOHUYATEJIBHO Pas300-
paTbCd, UTO K UeMy, Jie-
Tom 2014 roga B Tophl
OTHPABUTCS CIEIUATb-
Hasl 9KCIIeIUIINAA.

BECHIYMHBIN MWU-
HOMET 2B25 mpoge-
MoHcTpupoBas «Pocobo-
POHBKCIOPT» Ha IIa-
PUKCKOI BBICTaBKe
«Mwunaunon». I'smaBHasA
0COOEHHOCTH HOBOT'O MU-
HOMeTa — CKPBITHOCTH
Y BHE3AITHOCTh 00eBOTO
npuMmeneHus. Opy:kue
crpeaser 06e3 B3BYKa,
IJIaMeHU U ObIMa, 4eMy
CIIOCOOCTBYET YHUKAJD-
Hasd KOHCTPYKIIUA IIIy-
MOTJIYIITUTEIA.
Munomer cmocoben
CTPEeJATh IO HeHabJIo-

NH®OPMAIINA




NH®OPMAIINA

IaeMbIM IIeJAM C 3aK-
PBITHIX OTHEBBIX ITO3U-
uii, ¢ TPYHTOB Pas3JIny-
HOI TBEPIOCTH, B JII000E
BpeMsA CYTOK U Troja.

BecmrymHaBIlT  MUHO-
MeT IIpeaHasHaYaeTcs
IJIs  CIeIIIofpasesie-
HUA ¥ HCIOJb3yeTCs
IJIs TIOPaKeHuA JKUBOM
CUJILI TPOTUBHUKA B
OpouesamuTre. MuTepec
K 5TOMY OPYKHIO YiKe
OPOSABUJIN IPENCTABUTE-
JI MHOTUX CTPAaH.

OBHOBKA IJIS BIB.
Bosagynrao-gecanTHBIE
Boticka Poccumu B Teue-
"Hue 2014 roma mosryuart
6omee 200 mMomepHU3U-
POBAHHBIX OOEBBIX Ma-
muH gecanta BM]I-2.
Ha womepHuU3upOBaH-
HYI0 TeXHUKY YCTAHOB-
JIeHbI HOBbIE PAINOCTaH-
nuu P-168 u crabu-
JIN3AaTOPHI BOOPYKEHUS
2936. ITocTraBka TexHU-
KM OCYIIEeCTBJISETCA B
paMKax roCIIporpaMMbI
Boopy:keHuii Poccun Ha
2011 — 2020 roggwl.
BM]II-2 cTouT Ha BOO-
py:xeuunm BIIB c¢ 1985
roga. MamuHa ocHarie-
Ha 30-MM Hape3HOU aB-
TOMATHUYECKON ITYIITKOM

2A42 wu cHoapeHHBIM
KYPCOBBIM IIyJIEMETOM
IIKT xanubpa 7,62 mm.
HecanTupyemas Malliu-
Ha Maccoil 8,2 T crroco0-
Ha pas3BUBATHh CKOPOCTh
mo 60 Kkm/u, a 3amac ee
X0/la COCTaBJISIET OKOJIO
450 KuIOoMeTpoB. JKU-
naxx BMI-2 — 2 yeso-
Beka. Eiije oHa crmocobHa
B3ATHL Ha OOpT OO0 5 Ie-
CAHTHHKOB.

PEAKTOP JId HEBE-
COMOCTH cosgana HO-
BOCUOUVPCKAasA KOMOAHNA
«lIleHTp BUXPEBBLIX TEX-
Hosoruii». OH cmocobeH
epeMeINInBaTh KUIKO-
CTU IIPU OTCYTCTBUU CU-
JIbI TSKECTH, COOOIIMJI
SKYPHAJIUCTAM TUPEKTOPD
komnauvuu Opuii Pama-
3aHoB. Ilo ero ciosam, B
YCJIOBUSIX MUKPOTPaBU-
TaIuu YKUIKOCTD IIPUHI-
Maet (popMmy IIapa c Iry-
3bIPDPKOM BHYTPU U HE
TIOJIIaeTCs IIepeMelTBa-
HUIO M3BECTHBIMU CIIOCO-
6amu. C IIOMOIIbIO BUX-
PeBOil TEXHOJIOTHU 3TO
CTAJI0 BO3MOXKHBIM.
Paspaborka mo3BO-
JIUT CO3JaBaTh MaTepU-
aJlbl C YHUKAJbHBIMU
CBOMCTBAMM.

NH®OPMAIINA
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i CAPMATAY

Hawa apmus navunaem nepesoopyiramsvbces.
Cpedu Hogellwux 6U008 800PYHCEHUL MHOZUX
Hawux wumamenel Oo1eHb uHmepecyem maHnkK
«Apmama», kKomopusLii obeuyaem cmamb OOHUM
u3 aywwux mankoeé 6 mupe. Kaxoewnt ezo
ocobennocmu?

Tauk «Apmara» (MHOrZa MUINYT «ApMaza») — 5T0, KaK
TOBODAT CIENNAINCThI, YHUPUITMPOBAHHAA TAMKeIad TIaT-
dopma, niau T-99 «IIpuopurer» — MEePCIEKTUBHBIA POCCU-
CKUI TaHK YeTBEPTOTO MOKOJIEHUs, pa3padaTbiBaeMbIii KOH-
cTpykTopamu ¥ panBarousasona ¢ 2009 roxa. Ilpexnmosara-
eTcs, YTO OH OyaeT IMpUHAT Ha Boopyskenue B 2015 roxy.

Bo Bcakowm ciyuae, FOpuit KoBasnenko, OLIBIIN II€PBBINI
3aMeCTHUTeNb HavaJlbHUKA TJIABHOTO aBTOOPOHETAHKOBOTO
yupasaeHus MuHUcTepcTBa 060poHBI Poccum, ckasam Kyp-
HaJuCcTaM, 4TO BCKope B Boopy:keuHbrx Cusax MoABUTCS
HOBBIII OCHOBHOH TAHK, C IPUHIIAINAILHO HOBBIMU TAKTHU-
KO-TeXHUUECKUMH XapaKTepPUCTUKAMU, C HOBBIM aBTOMAaTOM
3apsAKaHUA, ¢ BBIHOCOM OOEIPUIIACOB 3a IIpeesbl OaIlHM,
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Y BOUHA HA BOOPYKEHHNH

YTO IMO3BOJIAT COXPAHUTD JKU3Hb SKUIIAXKY JasKe IPU yCJIO-
BUU JeTOHAIINU CHapAmoB. IlaHupyeTcsa OCHACTUTh TAHK
Iu3enbHBIM aBurarenemM A-85 mormraocthio 1800 sgomamm-
HBIX CWJ, 125-MM rIagKOCTBOJILHON IIYIIKOM U ITyJIeMeTa-
mu. Ero 6oesamac 6ymer cogeps;kaTh 32 cHapAga pasIdyHO-
ro HasHaueHusa. IlocTaBAT U MPUIIEJI C TEILJIOBU30POM, IIpe-
BOCXOJAIINI BCe CYIIeCcTBYMoIe o0pasinl. TaHK cMOMKeT
BECTH OT'OHb B IBUIKEHUU OJarogaps CTAOMIM3UPYIOIei
miaatdopme. Ero o6opyayiOT COBPEMEHHBIMHU CHCTEMAaMU
CBSI3Y U HABUTAIINM, [IO3BOJISIOIIMMI OTCIEKUBATE €r0 KO-
OpAMHATEI Ha moJie 005, a TaKyKe BeCTH HeoOXOqUMbIe Iepe-
FOBOPBI C BBHIIIIECTOAIINM KOMAHIOBAHIEM.

YacTp HapabOTOK IIeperiia K HOBOMY TaHKY II0 HacJe-

CTBY OT €ero IpejiliecTBeHHUKOB — T-95 u «YepHbIit
opeii». IIpu aToM OH OyZIeT B MPOM3BOICTBE JEIlleBJIe CBOUX
«IIpapojuTesiein».

BoJbIIMHCTBO TEXHUKO-TAKTUUYECKUX XaPaKTEPUCTUK
TaHKa 3aceKkpeueHsl. Tem He MeHee, U3BECTHO, UTO IJIAHU-
pyeTcsi ycuieHue 3alllUIlleHHOCTH (DPOHTAJIBHBIX 30H KOP-
myca u OaIray TaHnka «ApMara» OT IMOAKAJINOEPHBIX 1 KY-
MYJATUBHBIX 0OEIPUIIACOB. TO OYAEeT OCYIIeCTBJICHO 3a
CUeT YCTAHOBKM KOMILIEKCA TMHAMUYECKOI 3amuThl «Pe-
JIUKT», KOTOPBIi, 110 3asIBJIEHUI0 Pa3pPabOTUNKOB, (DYHKIH-
oHHUpyeT Gyarogaps HOBOMY 3JIEMEHTY TUHAMHUUECKON 3a-
muThl 4C23.

3amriaBbl «Pocoboponskcmopra» WUrops CeBacThbAHOB
3asIBUJI JKYPHAJIUCTAM, UTO TJIaBHON 0COOEHHOCTHIO pOC-
CHUMCKOIrO TaHKa «ApMaTa» cTaHeT «HeoOuTaeMas OAalllHdg,
OpoHeKaricyJia AJs dKUIaKa, pasMelenrne 60eKOMILIEeKTa
BHE 30HBI PACIIOJIOKEHUS JIIOAel, aBTOMaTU3alud YIIpaB-
JIEHUS U BeJeHUus 00s».

OH TaKKe OTMEeTHJ, UTO
Ha OCHOBe «ApmMaTwl» OyayT
TaKKe CO3JaHbl TAHK OTHEe-
BOHM MOAIEep:KKU, OPOHUPO-
BaHHASA PEMOHTHO-9BaKyaIlH-
OHHas MAaIlluHa, HHKEHep-
Had MalllMHa PasTpakIeHusd

KaHTeMUPOBIHI TOTOBBI IPUHATH HA
BOOPYSKEeHNE HOBBIW TaHK.




1 Pa3MUHUPOBAHUS, TAMKeJas OTHeMeTHasd MalllnHa, TaH-
KOBBIII MOCTOYKJIAAUUK 1 APyras TeXHUKAa.

IKUIIaK HOBEHIIIEeT0 TaHKa OyAeT COCTOATh 13 TPeX UeJio-
BEK, KOTOPbI€ CMOTYT 3aMEeHATEL APYT APYyra, COOOIIMI ObIB-
IIUH HaYaJbHUK [JIaBHOT'O aBTOOPOHETAHKOBOI'O yIIpaBJe-
Hus MuHOOOPOHEI reHepai-moakoBHUK Cepreit Maes.

B cBsi3u ¢ BBICOKMM YPOBHEM aBTOMATHU3AIUU CHUCTEMBI
yIpaBJeHNA TAHKOB «ApmMaTra» IOHAUAJNy IIOSBUJIACH MH-
dopMarnua 0 BOBMOKHOM COKPAIIEHNN KOJUYECTBA UJIEeHOB
SKMIOaXKa 0 ABYX uejgoBeK. Ho B 00eBBIX YCIOBUAX MUMETH
KUK U3 TPEX UeJIOBEK, KOTOPBLIe CMOTYT IIOACTPAX0BATh
IPYT Ipyra, Bce-TaKW HaleKHee. B sKumask TaHka, Imo ero
cioBaM, OYIyT BXOAUTH KaK CHysKallue-KOHTPAKTHUKU,
TaK U COJAATHI CPOUHOM CIYKOBI: «f mymaro, uTo OymeT
CMEIIIaHHbIA HPUHIUII, MOKET ObITh, OOUH UJeH SKUIIaKa
OyIeT KOHTPAKTHUK, IBA — CPOUYHUKM; MOKET, IBa UIeHa
SKHUMAXKa OYyAYT KOHTPAKTHUKHU U OJUH — CPOUYHUKY», —
ckasaJy refgepaJsi. IlogroToBka BOEHHOCTYKAIIUX K YIIPaB-
JeHUIo 00eBOI MAIIMHON 3aliMeT He MeHee TPeX MEeCAIleB.

IIpenpicTopusa co3maHmss HOBOW 60eBOU MAIIWHBI TaKO-
Ba. B xoHIme 90-x rogos XX Beka pocCcHUIiCKME BOEHHLIE
IIJIAaHUPOBAJIU 3aMEeHUTh OCHOBHOII 0oeBoil Tauk T-90 ma
HOBYIO MaIuuy. B paspaboTke HAXOAUJINCH IIPOTOTHUIILI
T-95 u Tak HaseiBaeMblll «O0beKkT 640», O0oJIee N3BECTHBIN
KaK «YepHbIi open». OJHAKO OHE OKa3aJlNCh OUYeHb JOPO-
TH U CJIOKHBI, a IIOTOMY B CEPHUIO He IIOIILIN.

Ceifuac Ha Boopy:keHUU PoccuiicKoil apMuu HaXOAATCS,
B OCHOBHOM, pasjuvHble Mogudukanuu Tankos T-72, T-80
u T-90. ITo MHeHNIO BOEHHBIX SKCIIEPTOB, IO IIOKAa3aTeJ M
60eBOll 9(hPEeKTUBHOCTH U JKUByUYeCTU 0OoeBas MalllMHA
T-90 y:xke He oTBeUaeT COBPEMEHHBIM TPEOOBAHUAM U B PA-
e XapaKTepUCTUK yCTyHaeT 3apy0eKHBIM 00pasiam.

ITosToMy 1 GBLTIO IPUHATO PEIeHYEe O CO3TAHNN IPUHITH-
IHUaJIbHO HOBOro TaHKa. OH OymeT MMeTh OTJIHNYHbIC TAKTHU-
KO-TeXHHUEeCKNe XapaKTepPUCTUKN. ByAyT yUTeHbI BEPOAT-
HbBIe MOJEJIN OeHCTBUA MAIIUHLI B 0010 1 B 0€CKOHTAKTHOI
BOIiHe. ITO, B CBOIO OUepeIb, IpeAIoaaraeT mopaskeHne TaH-
KOB Ha JaJIbHUX MOACTYIAaX, B pe3yJbTaTe uero ymapbl 0y-
IyT HAHOCUTLCS PasINUHLIMU OOeIIpUIIacaMi IO HanuMeHee
3alUIITEeHHON KpbIle 6poHeMaIuabl. OTHOBPEMEHHO IIPO-
TUBHUK OyZeT IPUMEHATbh MIKPOBOJHOBOE OPY KIe, TT03BO-
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Tak BBITJIAAUT CErOAHA TaHK «ApMarta».

JISIOIIlee HAHOCUTDH P03 IeKTPOHHbBIE YIAPhI IJIs BEIBOJA
13 CTPOsi OOPTOBOY MH(POPMAI[MOHHO-YIPABIAIOIIEH crCTe-
MbI U APYTOH SJIEKTPOHUKM TaHKa «ApmMara», YTOOLI CHII-
BUTH ero 00ecIoco0HOCTh. Bece 5T MOMEHTHI YUUTHIBAJINCH
Ipu pa3paboTKe TaHKa.

Ilepsnie Tpu oOpasiia « ApMaThbl» yKe IIOCTPOEHBI, CO00-
U JKypHagucTaM B IleHTpasbHOM My3ee O6pOHETAHKOBBIX
BOMCK UM TeXHUKHU HAYAJbHUK IJIABHOI'O aBTOOPOHETAHKO-
BOr'o ympaBieHnss MuHOOOPOHBI reHepaI-IeiTeHaHT AJeK-
caugp IlleBuernxo. Co3ganubie 00pPa3Ilbl He YCTYHAIOT aHa-
Joram, crodamniuM Ha Boopy:keHuu crpad HATO, a mo Heko-
TOPBLIM IIapaMeTpaM U IIPEeBOCXOAAT UX, 3asdBUJ reHepal.

OgHaxo Ha caMOM JieJjie ¢ HOBBLIM TAaHKOM He Bce 00CTOUT
TaK IJIagKO, KaK TOBOPAT BoeHHBIE. O TPYIHOCTSIX, CBA3aH-
HBIX C KOHCTPYHUPOBaHHEM HOBOTO TaHKa M €ro BOOPYIKe-
HUs, MHE paccKasaJl 3acay KeHHbIN n3ooperarens PP, uien
Hay4YHO-3KcHepTHOro copera Komurera I'ocymapcTBeHHOI
IyMBI 10 o6opoHe, morentT MI'TY um. H. 9. Baymauna Bia-
numup Ajsexceesuu OQuHITOB.

ITo ero ci1oBamM, y MHOTMX POCCUMCKUX TAHKOB ObLI OJHH
KPYIHBIN HemocTaToK. Korga B cBoe BpeMsA KOHCTPYHUPOBA-
JI aBTOMAT 3apSAKaHUA, TO IJIA HEero MCII0JIb30BaIU IIPUH-
IUII Pas3eIbHON 3apAAKN — cHauaJja B OPYAUAHBIN CTBOJI
ImojaBajicsa caM CHapsAnd, a Bejael eMy — 0oeBoii 3apsn,
B3PBIB KOTOPOT'O U OTIIPABJIS CHAPSAA B IOJIET.

Cunrajioch, UTO, pasmejuB Ooe3ammac Ha ABe YaCTH, MOK-
HO OyZeT COKPATUTh rabapuThl aBToMarTa 3apsaxkanusa. Og-
HAKO HAa Jlejie OH BCe PABHO IIOJYUYUJICSI JOBOJILHO I'DOMO3/I-
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KuM — okojyio 700 MM B guameTpe. A BOT BpeMs 3apAIKU
OJHOT'0 BBICTpeEJIa, II0 CYIIeCTBY, BO3pocao BaABoe. Kpome
TOr0, HOBBIE CHAPAILI BCE YBEINUYMBAJINCH B JJINHE; HEKO-
TOpble U3 HUX y:Ke umeroT niauay 900 MM u B aBTOMAT 3a-
paKaHUA He IIOMEI[aloTCs.

Kpome Toro, cam aBTOMAaT 1 CKJIag OOEIIPUIIACOB pasMe-
CTHUJIX AJOBOJIBHO HEyZJaYHO — B HUKHEeH 4JacTu TaHKa,
y camoro ero guHa. Tak 4ToO sKUIIAMXK, II0 CYII[ECTBY, CUIUT
Ha IIOPOXOBOM morpebe. Panee cumraioch, 4TO PACIIOJIO-
KeHHBIA TaKUM o0pasoM 3amac 0OedIpHuIIacoB MeHee Ys3-
BUM [IJIid aTaKH CO CTOPOHBLI MPOTUBHHKA. OAHAKO OIIBIT
KaBKa3CKMX 0OEBBLIX NEMCTBUM IIOKAa3aJ, YTO IPU B3PbIBE
MUHBI UJX PAIUOYIIPaBIAeMOro (pyraca moa JHUIEM TaH-
Ka CHaAPAIbI JeTOHNPOBAJIN, HE OCTABJAA SKUIAXKY HaIEHK-
AbI BBIJKUTD.

ITpumniocs HAIIMM KOHCTPYKTOPAM IEPEeHMMATEL 3apy-
Oe)KHBII onbIT. HampumMep, N3panIbTsaHe 3aJI0KUIN B CBOM
TaHK «MepkaBa» NPWHIOUN, KOTOPBIA MOYKHO BBIPA3HUTH
Tak: «TaHk Bapebesru, sKUIIaK — KuB». J[JId 9TOro, Kpo-
Me BCero Ipouero, OHM BBIHECJIM aBTOMAT 3apsyKaHUA 3a
OpyAuIiHyI0 OaIllHI0. 3acJOoHKa B OpOHE OTKPBLIBAETCS
JINIIIb HA T€ CeKYHIbI, KOTZa B CTBOJI JOCBLIAETCS OUepes-
HOI1 cHapsAn. IIpuueM OH UMeeT YHUTAPHBIA HaTPOH, HUKA-
KOT0 OTIeJbHOTO 3apAna K Hemy He mpuiaraerca. Cama
opyauitHas OalllHA HeoOMTaeMa, SKUIaK HaXOAUTCA B OCO-
0ol OpoHEeKAaICcyJie, a IOTOMY MMeeT IIaHChI BBIXKUTD, €CJIU
TaHK II0J00BIOT.

Ere onun cymiecTBeHHBIT MOMEHT, KOTOPBIMI HaBepHAKA
CKasKeTcs Ha 00eCIIoOCOOHOCTY HOBOT'O TaHKA, COCTOUT B TOM,
KaKue CHapAAbl OH OyaeT mMeTh. Biaagumup AjexceeBUY
OmuHIIOB HACTAMBAET Ha TOM, YTOOLI B 00EKOMILIEKT 00s13a-
TeJILHO BOIILIN ¥ M300PeTeHHbIE UM CHAPAILI — KaCCeTHBIH
U IYyYKOBBIH. Vges, mpeaioskeHHas UM, BeCbMa IIPOCTAa.

Cerogusa Ha 1moJjie 005 MPaKTHUYECKN KaXKIBIHA COJIIAT MO-
JKeT IMeTh B CBOEM PaCIOpPAKeHNU I'PaHaTOMET, C IIOMO-
IbI0 KOTOPOT'O OH CIIOCOOEH OJHUM BLICTPEJIOM IIOPA3UTh
OpPOHUPOBAHHYIO TPOoMaAnHy. TaHKY OCTPO HEOOXOTMMBI
cpeacTtBa camMosamuTel. Bor OAMHIIOB M IpuUAyMaa He-
CKOJIBKO BUJOB CHAPSAIOB, B I'OJIOBHOM YAaCTH KOTOPBIX Pas-
MeIIalTcsa OJIOKM HMopakarolinX dJIeMeHTOB. ['oBops mo-
IIPOCTY, MHOKECTBO IIIAPUKOB 113 TUTAHOBOTO ciiiaBa. Cam
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1. Iymxa 2A46M-5. 3
2. CapeHHBIN € IMyIIKON
nynxemer GII7K.

3. IlyiemeTHas yCTaHOBKA.
4. KoMIiekc ynmpaBjsieMoro
BOODPY:KeHH.

KommnoHoBKka opyauiiHOi GanrHu.

JKe CHapsg B MTOHHOII YacTU MMeeT BPeMEeHHOU B3phIBATEb,
TaMep KOTOPOTrO MOKHO HACTPOUTH HEIIOCPEICTBEHHO IIe-
pexn BuIicTpesioM. B mTore cHapsAm B3phIBaeTCA B BO3AyXe HaA
3aJaHHOM OUCTAHIIMU W 3achIllaeT CBEpPXy Bce moJje 0604,
CJIOBHO KapTeubl0, JIABUHOM IMTapPUKOB, ITOpPaskas KUBYIO
CUJy IIPOTUBHUKA, Make eCJU COJIJAThI 3acCeJU B OKOIIaX.

Wnero Hatero crenuajancTa y:Ke OIMEHUIN 3a PyOeKoM.
IToxa poccuiickas IPOMBIINIJIEHHOCTh PACKAUYMBAETCS, BhI-
IYCK HMOJOOHBIX CHapsanoB Hajaguau B I'epmanuu u B W3-
paumne. Tak uTo, eciu HAIT U3TOTOBUTEIN OOEITPUIIACOB HE
IIOTOPOIIATCSA, He OBIBATHL «ApmMaTe» JYUIIIM TaHKOM
B MUpe, KaK Ha TO HAJEIOTCS ero KOHCTPYKTOPHI.

OpHrMHU 13 IePBbIX HOBBIE TAHKU «ApMaTa» CKOpee Bce-
o MOJIyYaT BOMHBI 3HaMeHUTOH KaHTeMHUPOBCKOMN TUBU3UL.
l'enepan-maiiop Anercauap JlammH, B HacTosAIllee BpeMs
KomaHayromuii 20-i1 apMmueii 3amagHoT0 BOEHHOTO OKpyra,
pacckaszai, uto K 2017 rogy COCTOUTCS MOITAIIHOE IIePeBo-
opy:kenune gususuu. Ilocie uero, mo MmuHenuro A. JlanuHa,
OHA II0 CBOEMY IIOTEeHITNAJy CMOKeT KOHKYPHUPOBATh C JIy4-
IIUMYA MeXaHU3UPOBaHHLIME coennHenuamu 6oxa HATO.

Ha o6uneiinom mapane, mocBsaieaaoM 70-ii TOLOBIIIIHE
IloGennr B Benukoit OTeuecTBeHHON BoiiHe, Ha KpacHoii
ILJIOIIaAX BIEPBbIe OYAYT IMOKA3aHLI IIHMPOKON IyOJMKe
HOBeHIe BUABI POCCUUCKOIN OpPOHETeXHUKU — <«Apma-
TBI», «Bymepauru» u «Kypraumnei» ¢ «Koanunuamm».

IIy6uKamuio mogroToOBUJI
C. HUKOJIAEB

2 «HOubrit Texuuk», 2014 r. 17



IIOAPOBHOCTH AJIA JJIOBOSHATEJBHBIX

TrOPOA HA

['YCEHNLIAX

Mmnozue, 3axkonuwueé wkony, nokudarom ceoro
pPOoOHnYyt0 depesHIo unu nocenok. Omnpagnaromesn
6 601bWOU 20Pp00 — KMO Yuumusvcsa 6 YHUBepPCU-
meme, Kmo npocmo xoiem nodsvickambv cebe
pa6omy. H depeénu, u manvie HaceleHHbLe NYH-
KmbL nocmenenHo nycmewm, 6 HUX 0CMMaromcsa
scums o0OHU cmapuKu...

WHoi pas :KuTesn HAYMHAIOT CTPEMUTEIbLHO MOKUIATD
maske Ooabpinoi ropon. Taxk ciaydumiaocsh, Hampumep, ¢ Het-
POMTOM — IIEHTPOM ABTOMOOMJIBHON IIPOMBINIJIEHHOCTH
CIIIA, korma TaM uM3-3a KpH3Kca OAWH 3a APYTUM CTaJIU
3aKPBIBATHCA 3aBOMLI IIO ITPOUB3BOACTBY aBTOMOOUIei. U oH
IIPEeBPATUJICA B «TOPOI-IIPU3PAK ».

AHnajoruyHoe I0JIOJKEeHNe U y Hac B TeX MecTax, I'fe II0-
3aKPBIBAJINCH TaK Ha3bIBaeMble I'pasoobpasyrolue mpe/-
npuATud. IIycTyoT U BoeHHbIe TOPOAKH IIOCJE TOT0, KaK
ObLIu pac)OpPMHUPOBAHBI HEKOTOPHIE IIOJKU U JUBU3UU.

«Ho uro menats? — ckakere Bbl. — He mepeBO3UTH Ke
JloMa BeJiel] 3a JKUJIbIlaMu? ITO JOPOro U XJIOIOTHO, a 3aua-
CTYIO ¥ HEOCYIIIeCTBUMO II0 UMCTO MHIKEeHEePHBIM coo0paske-
HUSIM — JOM Pas3BaJIUTCA, CTOUT TPOHYTH €TI0 C MECTa».

A BoT Manyaab [lomunrec gymaer nnaue. OH paspabora
KOHIIEIIITNIO «XOASAYero» ropoja», KOTOPBIA MOKET IepeMe-
IMATHCA C OAHOTO MECTa Ha APYroe BMeCcTe CO CBOMMU JKUTe-
agmu. I[Jasa 9TOT0 apXUTEKTOPY HPUIIIOCh U3YUUTH MUP
TSKeJIOT0 MAIIIMHOCTPOeHUsA. PaccMOTpeB KOHCTPYKIIUU
IaramInux 9KCKaBaTOPOB, TPAHCIOPTEPOB MIJIA IePeBO3KU
HerabapuUTHBIX I'PY30B, OH, B KOHIle KOHIIOB, OCTAHOBUJICS
Ha caMOM «IPOXOAMMOM» BapuaHTe. ETro «KoueBOii» TOpPOJ
OyZeT Ha I'YCEHUYHOM XOIYy, TAKOM Ke, KaK y OOJBIITUHCTBA
TPAKTOPOB U TAaHKOB. [[oMUHTeC IPU3HAETCA, UTO UMITYJIb-
coM 151 paspaboTku ero npoekra «Ouenb Boabiiasa CTpyK-
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Typa» (Very Large Structure) cramio :keslanue BbIAEIUTHCS
cpenu CBOUX COKYPCHUKOB. «Bce MBI B rofbl 00yueHUs ne-
JlaJIZ TIOYTHU ONHO U TO Ke, CO3JaBasl Bapualuy Ha JaBHO
paspaboTanHble IPYTUMHI T€MbI, — T'OBOPUT OH. — Ho Hamo
JKe KOTJa-TO HMPeIJIOXKUTh 1 UTO-TO HOBOE, CBOEe? »

Brpouewm, npu BHUMaTeIbHOM PACCMOTPEHUN OKAa3aJIoCh,
YTO ¥ B JaHHOM CJIyuyae HOBOE — 3TO XOPOIIIO 3a0bITOE CTa-
poe. Maero MOOMIBHBIX TOPOAOB B IIePBOii mojgoBuHEe XX
BeKa YyiKe IIpelJaraju apXUTEeKTOPhI-KOHCTPYKTUBUCTHI
pana crpau, B Tom uncie u CCCP. Ogmaxko HU omgHa upes
TaK U He ObLIA BOILJIOIIEeHA B JKU3HDb, XOTS OAUH U3 OCHOBA-
TeJiell 9TOT0 HampaBJieHUs, OpuTaHel, PoH XeppoH moTpa-
TUJI HEMAaJO YCUJIUNA U BpeMeHH! Ha PeKJaMy CBOUX UIei.

Boabitasa cmesocTs 1 ABa ¢ IMOJOBUHON Tofla *KU3HU ITOHA-
nmoomirck Manyamio [loMmuHuTrecy, 4ToObI BEPDHYTHCS K JaHHOHU
TeMe u paspaboraTh ee mo-cBoeMmy. CosmaBasa «Ouenb Boib-
mryio CTpyKTypy», JloMUHTeC PYKOBOICTBOBAJICSA €Ille U BOT
Kakou maeeii. B Hamu nHU Hepeaku Tali()yHBI, yparaHbl,
HABOJAHEHUs, 3eMJIeTpsceHuA. B pesyibrare ux nercTBUA
B CUMTaAHbIE Yachl, a TO I MUHYTHI IIpeBpaIlaioTcs B pa3Ba-
JIMHBI IIeJIble TOpoAa, TUOHYT Jioau. A eciiu ObI OHU MMeEJIHn
TaKyio0 BOBMOYKHOCTb, TO, IIOJIYYUB IIITOPMOBO# IIPOTHO3, II0-
IIPOCTY OBI OTKOUEBAJII BMECTE CO CBOMMMU KUJIUIIAMU U3
KPHUBKUCHOTO parioHa.

H. 3BEPEB
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SAEPHbLIA ABUTATENDb

8 KOCMOCE

Heodaeno Hccnedosameno-
CKUll yeHmp umeHu

M.B. Kendviuwwa ommemun
ceoe 80-nemue. O0un u3
éedyuwux omewecmeeHHbLX
HHH 6 obracmu paxkemo-
cmpoeHusn U uccnedoeanusn
KocMuieckKkozo npocmpancm-
6a éedem C6010 UCMOPUIO
om 3nHamenumozo PHHH —
Pakxemmnozo HaywHO-ucce-
doeéamensvckoz0 uHcmumyma, z0e 6 céoe épemsa
6vLu co3danvl. 3namenuman «Kamowa»,
MerHKOHmuHenmanvnas paxkema «Bypa»

u mMHO2ue Opyzue omeiecmeeHHble pa3padbomKu.
O cezo0HawHem OHe UeHmpa, O POCCULCKUX
docmuicenunx 6 obracmu Kocmuweckoli adepHoll
dHepzemMuUKU HAUL CNEeUUANLbHBLI KOPPECOHJdenm
Baadumup Benoeé nonpocun pacckaidamsv dupek-
mopa yenmpa, akademura A.C. KOPOTEEBA.

— Anamoauil Caszonosuy, HedagHo 6 CMH npomenvKHY-
AU COOOWeHUS O MOM, Ym0 UCCAe008aAMEeNbCKUL UeHmp
umenu Kendviwa 3asepuwiun pa3pabomry aCKU3H020 NPOEK-
ma s0epHozo dguzamens. He mozau 6vl 8t nodpobHee pac-
cka3ambv 00 amoil paspabomrie?

— PaboTs! 110 co3manmuio ANEPHOI BJIEKTPOBUTATEIbHOMN
YCTAHOBKM OBLIM HAYaThl HAIIUMU coTpyaaukamu B 2009
rony. PaboTsl Besiuch 1 BEYTCA B TECHOM COTPYIHUUYECTBE
¢ npeanpuaTuamu Pockocmoca u Pocatoma. K 2018 roxgy
IIJIAaHUPYeM 3aBepIUTb HadeMHbIe PpaboThl U MOATOTOBUTH
YCTAHOBKY K JIETHBIM HCIBITAHUAM.
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CO3OAETCA B POCCHUH

Cxema siTepHOIl YHEPreTUYECKOMH
YCTAHOBKM MEKILIAHETHOTO
KOCMUYECKOT0

KOpaoJi. Kaneasusrit ‘

XO0JMOOUJIBbHUK-U3JIydyaTe/lb

IIpudopHo-
arperaTHbIR
OTCEK

Cucrema
Hecymux (pepm

IHEeProdIoK
¢ peaKTHRHOIK Bioku 3jeKTpuuecKoro
yCTaHOBKOI PaKeTHOro ABUraTeNs

Tak, BeposaTHO,
OymeT BBITJIAAETh
MeKILIaHe THBIN
AMEePHBIN KOCMOJIET.

TpaekTopusa ysoga

/
\

TpaeKkTOpHSA CTOJIKHOBEHHUSA C 3eMJIei

Amnogmuc

3emasa

Cxema MCHOJIb30BAHUSA
MeKILUIAHETHOTO MOIYJISA B KauecTBe
IPaBUTALNMOHHOIO TATAaYA IJId yBOAA

acrepouna Ha 1 man. kM B 2036 romy.
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— A 01 wezo oHa npedHa3HauweHa?

— Illen pjis Taxkoil yCTAaHOBKHU Haujgerca HeMmaso. Hampu-
Mep, eCTh IIPOEeKT TPAHCHOPTHO-9HEPTeTUYEeCKOT0 MOIYJIs
C SIepHBIM JBUTATEJEeM B KaueCcTBe I'PABUTAI[MOHHOIO TATa-
Yya IJd acTepousoB. Kak msBecTHO, mocje MajeHus roj Ha-
3an YenaOMHCKOTO MeTeopuTa HeMaJo TOBOPAT 006 acTepo-
UIHOM OIIacHOCTH, O TOM, UTO JejaTh, eCJIi O0OHAPYKUTCS,
YTO HA HAIIY IJIaHEeTY HAIleJUJICS OUepPeqHOM KOCMUYECKUN
«10CcTh». CTpesATh Mo acTepougaM pakeTaMu C AJePHBIMU
0oeroJIOBKaMHU IIPU3HAHO HelleJecooOpasHbIM. Jlaske eciu
yIacTcs ¢ IIOMOIIbIO ATOMHBIX B3PBIBOB PACKOJIOTH KaMeH-
HBIIT 00JUI Ha OCKOJKU, ellle HeM3BEeCTHO, UTO IJIS JKUTe-
Jeit 3eMJu omacHee — KOCMUYECKOe AIPO MM KOoCMUUec-
Kasd ITpanHeb.

Jloruumee u Ge3omacHee ITPOCTO YBECTU IIPUOIMIKATOIITUICS
acTepous — CKayKeM, TOT ke AToduc — ¢ OFHOII TpaeKTOPUU
IBUKEHUS Ha IPYTryio, 0e30IIacHyI0 AJIs Halllel IIaneTbl. BoT
JIJISI 9TOI IIeJIN Y MOXKET OBITH MCIIOJIL30BAaH I'PABUTAIMOHHBIN
Tarad. Takoit 6yKcHUp MOKeT ObITh COCTBIKOBAH C ACTEPOUIOM
U TSATOI CBOETO ABUTATEJIS 3aCTABUT €r0 U3MEHUTDL CBOIO OpOU-
Ty. EcTh u uHoii BapuauT. Ecau 3aceun mpuOImxeHe acTepo-
Uaa U3Jajau U HaIpPaBUTL I'PaBUTAIIMOHHBIN OYKCUP K HEMY,
TO OH CIIOCOOEH y:Ke OTHUM CBOUM IIPUCYTCTBUEM, FPDABUTAIIH-
OHHBIM BO3IEHCTBHEM CBOEM MacChl IIOBJIUATH Ha IBUKEHIE
acTepouza TaKUM 00pPas3oM, UTO OH ONATL-TaKU U3MEHUT Tpa-
eKTopuio ABM:KeHus. CyIlecTByeT elre 1 HeMaJio APYTUX CIIO-
co00OB BO3MeMCTBUA Ha HpubIM:Kaiolneeca HeOecHOe TeJo.
Hanpumep, ero MO:KHO IIOKPacuTh, CKayKeM, B OeJILIN MIu
YEPHBIH IIBET, ¥ COJHEUHBIE JIYUYM CBOMM JABJIEHUEM 3aCTABAT
acTepous] CBePHYTh B CTOPOHY, IIOCKOJBKY OTPasKaroIas CIo-
COOHOCTB €TI0 ITOBEPXHOCTY M3MEHUTCH.

— Iladenue acmepouda Ha 3emnto, 6ydem Hadesmuvcs, He
mawoe yx vacmoe ssnerue. Ho 6yrxcup, Hageproe, moxem
6bimb npumerer u 018 Opyzux uesneii?

— Koneuno. Takas ycTaHOBKA IPUTOAUTCS, CKaXKeM, KaK
MeXKOPOUTANIbHBIN OYKCUDP, IMIePeBONAINNN COYTHUKU C OJ-
HOIT OpOUTHI HA APYIYIO, a TaKiKe B KAueCTBe KOCMHUECKOTO
«UUCTHUJIBIIIAKA» , OCBOOOYKIAOIIET0 OKOJI03EeMHOe IIPOCTPAH-
CTBO OT KOCMHYECKOTO «Mycopa» — OTpaboTaBIINX CBOU
CPOK CTyIeHel pakeT, YyCTapeBIIUX CIIyTHUKOB, Pa3HOI'O PO-
ia 00JIOMKOB.
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KONMYEeCTBO ”

9000 —Bce actepouvipl, CsJ'IVI)KaIOLLlVIeCﬂ c 3emnen

8000 — nOTeHLlI/IaI'IbHO onacHble acTepouibl

7000

6000 / T'pacdur

2000 / acTepouIHO-
/ KOMeTHOIi

4000 / OIIACHOCTH.

3000 /

2000

100((: o

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

— A moicHOo au 6ydem ucnoav3oéams makoii dguzamenb
0ns mexcnaaHemHuoll akcneduyuu, ckaxcem, kK Mapcy?

— Mp&sI npocMaTpuBaeM 1 TaKOU BapHaHT. B cooTBeTCTBUU
c PenepanbHOll KocMmuecKoi mporpammoit «Mapce-XXI»
HAIIUMU CIIeINaJUCTaMU IPOCUYUTAHBI BAPUAHTHI CO3aHUA
9HEProBUTaTeJIbHOTO KOMILJIEKCA AJIA MIJIOTUPYEeMOU dKCIIe-
munun Ha Kpacuyro miamery. B kauecTBe 6a30BOT0 BapuaH-
Ta BBIOpaHa yCTAaHOBKA CYMMAaPHOII MOIIIHOCTBhIO 15 mera-
BaATT, HO paccMaTpUBaach TakiKe 1 60jiee MOIIHAS CHCTEMA
B 50 merasatT. B HacTosIee BpeMs IPOBOLUTCS CEPUS dKC-
IIePUMEHTOB, KOTOPbIe JOJIKHBI IOATBEPAUTD IPABUILHOCTD
BBIOPAHHBIX KOHIIENIINII, CIOCOOHBIX 00eCHeUnTh OCYIIe-
CTBUMOCTD TAKOU SKCIIEIUIINN HA TPaKTUKe.

— U asmo, HasepHOe, He eOUHCMBEHHbLIL npoexm?

— Eiie BemyTes paspaboTKU IPOEKTOB IJIS MHOTOPA30BBIX
TPAHCIIOPTHBIX cUCTeM «3eMJya — Mapc — 3emiisg», a Tak-
JKe IJ1d MapripyTta «3emis — JlyHa — 3emis», Aaa odecte-
YeHUS dHepruell IMOCTOSHHO JIYHHO 0a3bl, A8 PpaboThl CH-
cTeM JKMU3HeoOecIleUeHUs IIPU AJUTEIHLHOM HAaXOMKIECHUU
JIofeli Ha oBepXHOCTu KpacHoi IIaHeTsI.

— Ho 8e0b He mobK0 KOCMULeCKUMU NPOOLeMaAMU 3AHU-
maemcesa yenmp Kenodviwa. Ecmb 6edv u npobaemovl 3eMHbLe,
mpebyruiue He3amedlumeabHoz0 peuleHus?

— Cosepirenso BepHo. OpHa u3 Takux mIpodieM — obec-
ImeveHre UeJoBeuecTBa NPecHoil Bogoii. Benab cerogusa okKo-
JIO TIOJIOBUHBI HaceJIeHUA 3eMJIN CTPaZaeT OT ee HeXBaTKHU.
C sToi1 1eabi0 HaMU pa3padoTaHbI 1 y:Ke OmpoO0OBaHbI Ha
IIPaKTHUKe HeCKOJbKO BAPMAHTOB OIPECHUTENLHBIX YCTAHO-
BoK. U 3HaeTre, B uX paspaboTKe HaAM TOKe IIPUTOAUJINCH
KOCMHUYECKNEe TeXHOJOTHHU.
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4TO
HECET HAM

«YMHASI TTBIADb»?

Boobuwe-mo, kax nodcka3vieaem HAM
HCUSHEHHBLI Onblm, om nulaiu mpyoHo xodambov
Ymo-Hubyosv xopouwee. JTuuwes 3namenumuLii
noasckuil parnmacm Cmanucnaé Jlem odnasxicoot
dozadancsa, 4mo u om KpouleiHol KPYNRUHKU
Mmoxcem 6bLMb MONK, eclu Haderums ee,
amy KPYnuHKy, MOAUKOU pa3yma.
Ilosecmv «Henob6edumulLii», 20e 6bL1La
6blCKA3aHa Ima MbLCcab, yéudena ceéem
6 1964 200y. Toz0a dasrce cam asmop nonazan,

Ymo ezo udes 60NIOMUMCA 6 PEANLbHOCMb
ewe oweHv Heckopo. Ho npowno noneekxa,
u 6om 4mo nuuiem no noéody
«YMHOU NBLAU» HCYPHAT
New Scientist.




IOPU30HTHI HAYKH U TEXHHUKH

B Hayky moHaTHe «ymMHasd ObLIb» (Smartdust) 6110 BBe-
IeHO aMepuKaHCKuUM uccienosareneM Kpucropepom Iluc-
Tepom u3 ¥YHuBepcurera Kamudopuuu B 2001 roxy. Ucxo-
OIJI OH BOT U3 KaKUX cooOpaskeuunii. B HamuonaabHOM Ja-
o6oparopuu Cangua emre B cepeanue 90-x romoB mpPOIIIOrO
BeKa Oblja co3gaHa MOJeJab aBTOHOMHOTo pobora MARV
(Miniature Autonomous Robotic Vehicle), 06bem KoTOpOTO
COCTABJISJI OK0JI0 1 KyOmUyecKoro aromnma.

K 2000 roxay ero pasmeps! yaaJaoCch YMEHBIIINTE 0oJiee ueM
B UeTHIpe pasda. JTa KPOoIleuHas MAIllHa MUMeJia IIPOIeccop
¢ maMaATeio B 8 KOaiiT, jaTyuk TeMIiepaTypbl, MUKPO(dOH,
BUJIEOKaMepPy, XUMUYECKUH ceHcop. B manpHeHIIeM maaHu-
posaJiock obopymoBate MARYV cucreMoii 6ecIpoBOIHOM CBS-
83U, YTOOBI TPYIIIa MUKPOPOOOTOB CMOTJIa O0beAUHATLCS IJIA
COBMECTHOTO PeIlleHus 3aau Mo YIIPaBIeHUeM IIeHTPAIbHO-
o KOMIIbIOTEpA.

A eciu ucxoauThb u3 3akoHa Mypa, COTJIaCHO KOTOPOMY
9JI€KTPOHHBIE YUIILI, TPOJ0JIKAS COBEPIIIEHCTBOBATLCA, TEM
He MeHee, YMEHbLIAIOTCA BABOe Kakiable 18 mecsIieB, To
BCKOpeE JOJI’KHBI HACTYIIUTD TaKKe BpeMeHa, KoTaa pasMephl
MUKPOPOOOTOB JOJI:KHEI JOCTUTHYTH Pa3MepPOB IILLINHKN.

ITo 3ambICTY Pa3pabOTUNKOB, OCHOBHOM 00JIaCTHIO IPUMe-
HeHUsS TaKuxX poOOTOB MOMKET CTATh BOEHHOe Hejo. Pacchl-
maJji 0eCIIMJIOTHBIN JeTaTeJbHBIA almapaT ¢ BO3AyXa KakKoe-
TO KOJUYECTBO «YMHOM IBLIN» Ha TEePPUTOPUU ITPOTUBHU-
Ka, 1 HeBUAUMbIe PasBefUnKU OYIyT UCIIPABHO IIepeJaBaTh
nH(GOPMAIIUIO 0 KaKIOM TaHKe, OpoHeMaIllnHe U gaxke 00
OIMHOYHOM COJIIATe, IIPOIIeAIleM II00JIM30CTH, C YKa3aHU-
eM BpeMeHM U TOUHBIX KOOPAUHAT.

Bosee Toro, Takas mbLIb MOKET HE TOJIbKO BECTU Pas3Be[i-
Ky, HO U IIPU HEOOXOAUMOCTU YHUUTOKATH O0EBYIO TeXHUKY
npotuBHUKAa. 110 3aMbICTy aMepUKAHCKUX BOEHHBIX, 00JIaK0
MBLIA MOJKET OKPYKUTh, CKasKeM, TaHK, MNPOHUKHYTH
CKBO3b II[eJI1 BHYTPL MAIINHBI. A IIOTOM BCS 9Ta HbLIL IO
KOMaHIe MOKeT B30PBaThCH. ..

Bmpouewm, o muernuio nmpodeccopa Ilpadana darTer u ero
KoJuter u3 MuYMramcKoro yHmBepcuTeTa B JHH ApGop
(CIITA), «yMHOU IBLIN» BIIOJIHE IO CUJIAM U PeIleHue Cyry-
00 MUPHBIX 3a7ad.

Ecau mobaBuTh Takue TBLIMHKY B KPacKy, KOTOPOIi 3aTeM
TIOKPAacCAT CTEeHBI 3aHUA, (DeEPMbI MOCTA MJIX (PIO3EJIAXK aBUa-
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JaiiHepa, TO KPOIIIeUHbIe JaTUNKI OYAYT CHAOKATh CIIeIra-
JICTOB MH(pOpMAaImell 0 TeXHUYECKOM COCTOSHUU JAHHOTO
o0BeKTa.

T'pynma laTTe! y:ke paboTaeT HajJ IePBBIMU IIPOTOTUIIAME
TAaKUX MUKpOyicTpoiicTs moa HasBauumeMm Michigan Micro
Motes. Kaxaprii uum o6beMoM B 1 KyOMUeCKU MUJIJINMETD,
000pPyIOBAaHHBINT CEHCOPOM TEeMIIEPATYPhI, IBUXKEHUA U APY-
TUX XapaKTePUCTUK OKPY:KAIOIIero Mupa, 0yaeT nepeaaBaTh
nH(popMAaIINIO B BUJe PAOOBOJIH.

«Muunramckrue MUKPONBLINHKN» — TaK IIPO3BaJIU IIep-
BbI€ IPOTOTHUIBI CBOETO M300peTeHUsA cOo3aaTes i BO IJiaBe
¢ JlaTToii — CIIOCOOHBI OIIPEeeIUTh HaJIUUNUe BHYTPU KHU-
JIBIX IIOMeINleHUII yrapHoro ra3a B OIMACHON KOHIIEHTPAI[UU.
IIpuroaaTcss KOMIbIOTEPHBIE MUKPOJATUUKY U B MEIUIU-
He. Hampumep, ux MoXHO OyIeT UMILIaHTHPOBATL BO BHYT-
peHHUe OpraHbI IalleHTOB. B 9TOM ciiyyae «yMHAasA IBLIb»
B pesKuMe OHJIa¥iH OyZeT coo0IaTh 00 MX COCTOSHUU.

«ITOKPBITH Bce BOKPYT KPOIIIEUHLIMU JaTUNKAMU — BeCh-
Ma 3aMaHuYMBadA unes, — moJjaraet xxomrya CMuUT, pyKoBo-
nuTesib JlabopaTopuu CEHCOPHBIX CHCTeM IIpu BaIuHITOH-
cxoM yHuBepcuteTe B Custiae. — OgHAKO, OBITASICHh pean-
30BaTh €e, MHOTHE MOU KOJLJIETH 3aXOIWJIU B TYIUK Iepen
npobJieMoii: «A Kak 00ecIeunTsh dHepruei aAas padoTsl Ta-
Kue KPYIUHKU? »

«Muunuranckue MHUKPONBIJIMHKHU» IIOA MUKPOCKOIIOM BBITJIAIAT 00Jb-
mumu. Ha camom JeJie OHU MeHbllle CHeKUHKH.




IIpon3BOACTBO «yMHOI HBLIH».

Cam CMmur moJaraer, 4To eJUHCTBEHHBINA BbIXOJI — 3TO
clejaTh TaK, YTOOBI «IIBIIMHKU» PadoTaly 3a cUeT dHep-
rum, 1oOBIBAEMOM UMU U3 OKPYsKaloliel cpeanl. Jia sToro
MOTYT MCIOJIb30BaThCA KPOXOTHBIE COJTHEUHBIE ITaHeJN UJIn
TEePMO3JIEKTPOreHepaToPhl, IPeodpasyIoIe TeIJI0 B TOK.

Eme :xomya Cvmut paboraer Hajg MPOEKTOM MHUKPOKOM-
IBIOTEPOB — IIIaTGOPM 6EeCIIPOBOAHOrO pacCIO3HABAHUA U
BocupuaTus (WISP). 9tu ycTpoiicTBa UyTh KpyIlHee U s
KOMMYHUKAIIUA WCIIOJb3YIOT CHUCTEMY PaJuouYacTOTHOM
UaeHTU(GUKAIINY, aHAJOTUYHYIO TOH, YTO BCTPOEHA B Kpe-
OUTHBIE KapThl HOBOT'O ImOKoJeHus. Tak ke, kaxk u Micro
Motes, WISP He Hy:KgaioTca B OaTapelkax M IHUTAIOTCS
«OCTAaTKaMI» SHEPIUU — HAIPUMep, CUrHaJaMu OJIu3Je-
JKaIuX TejgeOallleH.

Er1re ogaa mpobsemMa, KOTOPYIO IIPEACTOUT PEITUTD IIPeskK-
Ie, UeM «yMHas IIbLIb» HAUHET IPUMEHIThCS IIOBCEMECT-
HO, — KaK OJHOBPEMEHHO YIIPABJIATH MHOKECTBOM MUKPO-
MexanusMoB. Haj ee pelrenueM AyMaioT He TOJBKO 3apy-
0esKHbIe, HO 1 OTeUeCTBeHHBIE CIeIlNaNCThI.

ITo muenuio noxkTopa TexHUUYeckux HayK Uropsa Kanaesa
3 HVUM MHOTrOIIpoIlecCOPHBIX BBIUMCIUTEIbLHBIX CHCTEM
mpu TaraHpPOrCKOM T'OCyJapCTBEHHOM PaAMOTeXHUUIECKOM
WHCTUTYTE, TAKYIO 3a4aUy CMOYKET OCUJINUTD JIUIITH MOIITHBIH
CBEPXKOMIIBIOTED, CIIOCOOHBIN OTCJICAUTDH HMOJIOMKEHNEe KaK-
Ioro poboTa U AaTh eMy MHCTPYKIIHio. OTHAKO 9TO TpedyeT
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OTPOMHBIX 3aTpaT BpeMeHU, a KpoMe TOTo, BecbMa Hebe30-
IIacHO: YHOPABJAIOIIUN IIEHTP MOKET B3ATh U BBLIATU U3
CTPOA. «3HAUUTEJIHLHO IPOIIe aTh BO3MOKHOCTD KAMKIOMY
po6oTy IPUHUMATEL CAMOCTOATEIbHBIE PEITeHU U KOOPAU-
HUPOBATh CBOU JEHCTBUS C AENCTBUAMHU cocefieii», — IIoJa-
raeT yueHbIH.

Taramporckue mccjieoBaTeJ TOCTPOUIU MaTeMaTUUec-
KYI0 MO/IeJib, II03BOJIAIOIIYIO IIOHATh, KaK cileqyeT yIIpaB-
JATH 00JIaKaMU MUKPOPOOOTOB, C TeM UTOOLI OHUM OJHOBpPE-
MEHHO IBUTAJNNCHh K PA3HBIM ITeJIAM. AJTOPUTM AeicTBUSI,
MPUAYMAHHBIA POCCUUCKUMU YUYEHBIMHU, BBITJISAUT TaK.
CuauaJjia pob0oThI 00pas3yioT equHoe 001aK0. EMy coobiiaroT
KOOPAWHATHI IeJieii. Kamabiii podoT, 3HasA CBOM KOOPIUHA-
ThI M KOOPAUHATHI IIeJIel, BLIOMpPaeT OJMIKAUIITYIO 1 IIPUHU-
MaeT pellleHue, CTOUT JU K Hell ABurarbed. IJisd sToro oH
y3HaeT, CKOJIbLKO poOOTOB ysKe HAIIPAaBUJIOCh K 3TOI IIEJIU.
Ecau ux gocTaTouHO AJA pellleHus IOCTaBJIEHHOU 3a1adu,
OH HAUMHAET UCKATh APYTYIO IIeJIb UJIU OCTAETCS B pe3epse.
Ecau Her, mpuHHMaeT perieHue 00 aTake, 0 UeM U OIIOBe-
mtaetT cocemeri. Takum odpasom, 00J1aK0 BechMa OBICTPO pac-
mmajaeTcsa Ha (hparMeHThI-KJIAaCcTephbl, KOTOPhIe IIepeMeIlaioT-
Cs K BBIOPAHHBIM IIEJISIM.

KomnbioTepHOe MOIeInpOBaHMe ITOKAa3ajio, YTO IPeJIo-
*KeHHBIN MOAXO0J OueHb a(p(eKTuBeH, a aJIrOPUTM HPUHS-
TS PEIIeHUH MUKPOPOOOTaMU CTOJIb IMPOCT, UTO €T0 JIETKO
BOILIOTUTDH B MAJ€HbKUX JJEKTPOHHBIX MO3TaX MHUKPOIbI-
JIuHOK. KpoMme Toro, Bes mpolieaypa yIpaBieHns CTAHOBUT-
cs TUOKOIi, CIIOCOOHOI OBICTPO YUUTHIBATE U IMOTEPH MUKPO-
po00TOB, 1 M3MEeHEHUA B IIOBEJEHUU IIeJIei.

T'sraBHOI po0sIeMOIi SBJISIETCS CBA3bh MUKPOIIBLINHOK KaK
Me:KIy coboii, TaK U C IIeHTPOM ypaBieHus. OHa Tpedyer
OT'POMHBIX 9HEProsaTpar. « Y MHbIE MIBIINHKU» MOTYT BBIIIOJI-
HuTh, 100 000 omepariuii Ha CBOEM IEHTPAJIbHOM IIPOILECCO-
pe, UCIOoJIL3Ys IIPU STOM JIUIIIL OOHY eTUHUITY sHepruu. Ho
aTa JKe eIUHUIIA 9Hepruu OyaeT u3pacxoJoBaHa AJs Iepeaa-
Y1 BO BHEITHUU MUP ... Bcero 1 OurTa nHpOpMAaIInn.

Brixon us mosoKeHUA, KayKkeTcs, Hamiea JOKTop ko
Bapxkep, nmpodeccop IlenTpa mccaemoBanmii B o6jiacTu HaHO-
aaeKTpoHuKY B I'1asro. OH roBOPUT, UTO IIPU IIOMOIIU Oec-
ITPOBOIHBIX CEeTel M3 TAKUX MHUKPOYCTPOMCTB PagUyCcoM B
MUJIIIMETP MOKHO OyZeT B caydae HeoOXoamuMocTu (hOPMU-
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poBaTh KJIaCTEPHI-POU, O KOTOPHIX TOBOPUJIOCH BhIIie. Torma
HHMOPMAIIUIO MOKHO OyAeT mepeaaTs II0 IIeIoYKe, OT OJHOMI
MIBLIMHKY K IPYToii, 4TO TpedyeT MEeHbBIITUX dHepro3aTpar.

«MgI yOoegumuch B TOM, YTO OOJBITUHCTBO YACTUIL MOTYT
«pasroBapuBaTh» TOJBKO € OJMIKAUNIMMU COCEAAMU, HO
KorJa MX MHOTO, OHM MOTYT O0NIaThCA Ha 3HAUUTEJIHHO
OOJIBINIUX PACCTOAHUIX, — paccKasaJj yueHbIi. — B xome
MOJIeJIMPOBAHIS MbI JOOMJINCH 00benuHeHUa 50 yCTPOHCTB
B €IUHBIA POM — U CYMeJH 3TO CIeJjaTh, HECMOTPSA Ha
CUJIBHBII BETep».

Kcrartu, saekTpuuecKuil 3apsm, mogaBaeMbIid Ha IIBLINH-
Ky, IO3BOJIIET PEeIIuTh U IIpodeMy mepenBu:kenuda. Eciu
IIOJIMMEPHYIO 000JIOUKY TAKOTO YCTPOMCTBA «CMOPIIUTE»
C IIOMOIITBI0 MUKPO3apsaaa, TO MBIINHKA CTAHET IIOJHUMATh-
cdA BBIIIE, a €CJIM PACILIIONIUTh, TO OHA IIOHAeT BHUS.

B O6ynyiem ThICSUM 3TUX MEIeBbIX 0€CIPOBOTHBIX CEHCO-
POB, pasMeIlleHHBIX B CAMBIX PA3JIMYHBIX MecTaxX, OyayT ca-
MOCTOSITE/ILHO 00beIUHATHCA B CETU U PaboTaTh OT BCTPOEH-
HBIX MUCTOYHUKOB IUTAHUA B TeUeHNe HeCKOJIbKUX JeT. [Toka
JK€e CEHCOPHBIE CETU MOTYT COCTOATH BCEr0 M3 HECKOJIBKUX
COTeH IIBIJIMHOK, ITIOCKOJBKY OTH YCTPOMCTBA OCTAIOTCSA
CJIUITIKOM JOPOTHMU, a JJINTEIbHOCTb UX PA6OTHI UCUUCIISIET-
CsA BCEro HECKOJIbKUMU JHAMMU.

Tem He MeHee, IepBbIe CEHCOPHBIE CETU HA IIPUHITUIIE
«YMHOU IBLIN» y2Ke IPOIILIN II0JIeBble NCHbITaHusI B Adra-
HUCTaHe, TJe aMepPUKaHCKNUEe BOEHHBIE MCIIOJb30BAIU UX
ILJISI OTCJIE’KMBAHUSA epPeaBUKeHN 00eBoil TeXHUKU. IIpy-
ras ceTh MCIIOJb3yeTcsa Ha ocTpoBe J[MKOII YTKU B IIITaTe
MbsH, rae ¢ ee TOMOIIBIO yUeHbIe U3YYAlOT MUTpaAIuio Oype-
BECTHUKOB, €Ille OJJHa — B COCTAaBe CUCTEMBbI CUMYJIATOPA
3eMJIeTpAceHU B Bepkamn.

Bropouem, HEKOTOPBIX 9KCHEPTOB HOAO0HBIE YCIIEXU MUK-
PO2JIEKTPOHUKU He Oo4yeHb panyroT. OHU olacarioTcsd, UTO
B OJMH He OUeHb XOPOINUI MeHb MUPUAALI MUKPOIIECUNHOK
MOT'YT BBIATH M3-TOJA KOHTPOJIA. VI UTO OHU TOTZA HATBOPAT,
Iaske (haHTACTBI OIACAIOTCA ITPOTHO3HUPOBATE... TaK UTO HE00-
XOAUMO YsKe ceiuac IoayMaTh, UTO HYJKHO CHeJIAaTh, UTOOI
TakKoe He CIYUYMJIOCh Ha CaMOM JeJIe.

Opmako mporpecc yke He OCTAaHOBUTH. PaHTacTUUECKAS
unes, Hekorga BeigBuHyTasa CrammciaaBoMm Jlemom, mocTe-
IIeHHO CTAHOBUTCS PEaIbHOCTHIO.
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Y COPORHM HA XBOCTE

IIBET T'JIA3
OIIPEAEJIAET
TAJAHTBI?

Kak okazamxock, 00HApY-
JKUTHh He3aypsaHbIE CIIO-
COOHOCTH M TAJIAHTHI YEJIO-
BeKa MOKHO 0e3 pasjud-
HBIX TECTHPOBAHUI M XHUT-
POYMHBIX OIIPOCOB, HAJO
JINIIH TIOCMOTPETh, KAKOT0
I[BeTa y 4YejiOBeKa rjasa.
HccnemoBaTenu YHusep-
curera Jlyncsuana (CIITIA)
YTBEP:KIAIOT, YTO B IIep-
BYIO ouepeab CTOMT o0pa-
TUTh BHUMAHUE Ha TOJy-
OorjaseIx Jrogei. Y ux o00-
JamaTeiieil oImpeeIeHHO
eCTh KaKHue-TO TaJaHThI,
OHH JIyYllieé yJ4aTcsd U OBICT-
pee OCBaMBAIOT caMbIe
Tpyausie mpodeccun. Kpo-
Me TOro, TOJy0OTJIa3bIM
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CYACTIMBYMKAM Uallie Be-
3eT B TAKUX BHIAaX CIIOPTA,
KaK roJb( U XOKKei.
Iloka yueHbIe He HAIILIU
IOCTATOYHOI'0 00'bSICHECHU I
OTKPBITOMY denoMeny.
CBou BBIBOABI OHH OCHO-
BBIBAIOT JIMIIb HA IIPOBEP-
Ke CIIOCOOHOCTel 0O0JIBbIIoi
TPYIIIBI CTYIEHTOB, HMEI0-
IUX IJIa3a Pa3HOro I[BETa.

U IIBEI, A ;KHEII...

MHuorue ;keHIIMHBI CIIO-
COOHBI OJTHOBPEMEHHO TIO-
TOBUTH 00€]], IPpUCMATPH-
BaTh 32 PeOEHKOM U Pas3ro-
BapuBaTh 10 Tejae(hony.
My:K4uHBI JKe, KaK oKa3a-
JIOCh, TAKUM TAJaHTOM He
00J1a7a10T.

ITO BBIACHUJIOCHh B XO/€
JKCIIEPMMEHTA, IIPOBEIeH-
HOTO OPMTAHCKMMM MCCJIe-
moBarejaMu. B xome ombi-
ToB 120 xenmuaam u 120
MYKYMHAM OdaBajJHu Cpasy
110 HEeCKOJIbKO 3aJIaHUN Of-
HOBpeMeHHO. Tak BOT: :KeH-
IMUHBI CIPABJIAIOTCA C BbI-
MMOJTHEHNEM HEeCKOJbKHUX 3a-




a4 OJHOBPEMEHHO ropasmo
JydIine, YeM MY:KUMHBI.
Kpome Toro, Kak BbIsIC-
HUJIOCh, MYKUYHUHBI XYy3Ke
BBINMOJHAIOT M 3aJaHud,
KOTOpbIe TPEOYIOT ompee-
JIEHHOI0 ILIaHNPOBaHMA,
BHIMIOJTHEHUS PpAga ae-
CTBUII B CTPOTOM MOCJIEmd0-
BaTeJbHOCTMH.

KAK KHJIOI'PAMM
ITPEBPATHUTD
B KUJOBATT?

ITOT cCeKpeT 3HAIOT IO-
CeTUTEeJU OTHOTO u3 (pur-
Hec-3aJI0B B bBpuranum,
Iae JUIIHUE KHUJIOTPaMMBbI
IIPEeBPaIaloT B KMJIOBATTHI
B IIPSIMOM CMBbICJIEe cJIoBa!

Panbpmie Jgogum romaMu
XOOUJIH B TpPEHAKepHbIe
3aJbl M KPYTUJIU IeJaIu,
0eraJm 1o JOPOSKKaM, IO/I-
HUMAaJIN TAMXKEeCTH 0e3 0co-
0011 IM0JIb35I JJI O0IIEeCTBA.
Temeps ke K TpeHAKepaM
MOIKJIOUNINA TUHAMO-Ma-
IINHBI, W AaTJEThl CTAJIU
CBOEro poJa sKUBHIMHU TeHe-
paTopaMu 3Hepruu.

IIo caxoBam mupexTOpa
¢putHec-uenTpa [Ixeiicona
Hrona, B MHOM IEeHH €ro Io-

IOIE€UYHbIE «HAKPYYNBAKOT»
CTOJIBKO KWJIOBATT, 4YTO
SHEPruM XBaTaeT He TOJILKO
Ha OCBellleH’e U OTOILIeHue
3aJ1a, HO M3JIUIIKHM IIPHXO0-
IUTCA HAIPABJIATH B APY-
rue IoMelleHHus.

ITOT SKCIIEPUMEHT 3aUH-
TepecoBajl TUPEKTOpPa CO-
cemHeln mKoJbl. 11 B ee Ko-
pugopax IOCTEJIMJIH CIIe-
ITMAJIbHBIE TOPOSKKH, 0erasa
0 KOTOPBIM BO BpeMsd Iie-
peMeH, YYeHHKH TOKe BbI-
padaThIBAIOT JHEPrUIO IS
OCBellleHU S KJIACCOB.

B KOCMOC —
HA A9POCTATE?

Kocvmuuecknii Typusm —
3TO MpeKpacHOe, HO OYEeHb
moporoe ynoBoabcTBue. Ilo-
aromy kKommnaHusi Paragon
Space Development Corp.
mpeajaraeT BCEM JKeJIaro-
UM IIOKA3aTh HAIIy ILIa-
HeTy IMOYTH ¢ KOCMHYECKOMH
BBICOTHI 32 3aMETHO MEHb-
e JeHbI'd.

ITo nmpoexty World View
CIeIMAJNCThI KOMIIAHUU
CO3IAaI0T CTPATOCTAT, CIIO-
COOHBIM IIOHATH CBOUX
maccaskupoB Ha 29-Kuio-
MeTpoBy10 BbIicoTy. C Hee
yske MpeKpacHO BUIHO Yep-
HOe KOCMHYecKoe He0o u
IIapoo0pPa3HOCTh HAaIIEeH
miaanetsl. IIpu sTom Her
MEePerpys3oK U IOJIeT IMIPOX0-
INUT IJABHO U CIIOKOIHO.
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PAKETA
HA TPACCE

B zopodax moiicHO wacmo

éudembdv, KAK NO yauye ¢ pe6om NPOHOCUMCA
MOMOYUKAUCTM, C 1e2ZKOCMbI0 0620HAA 3acmpesa-
ruwue 6 npobrax aémomooéunu. /Joenocsw
caLLULAMb, L0 HA MAKOM MOMOYUKLe 3anpoc-
Mo MOHCHO pa3éumb ckopocmds cévitute 200 km/u.
A rKaxoe 6006we pexkopd ckopocmu 0na
MmMomouyukrnioa?

Apmem Kpoxun, 2. /[ mumpos

OTrBeTuTh APTEMY HE TaK IIPOCTO, KAK MOKeT IIOKa3aThbCs
Ha mepBbId B3TJAA. HemaBHO pasOmiicss M3BECTHBIM aMepH-
KaHCKUII MOTOTOHINIMK Buin Yopuep. Ilo coobiienuio areHT-
crBa Associated Press, Ha ckopocTu csruimre 480 KM /4, goc-
TUTHYTOM Ha Tpacce aspoapoma OwiBiieir 6azsr BBC CIITA
B mrate MboH, 44-jgeTHUII YOpHEp HOTEePAI KOHTPOJIL HAJT
moronukgoM «Cysyku-XasaOyca» u yman. MoToIuk pasJie-
Tescs BApebesru. Cam ke MOHIUK, II0 CJIOBAM JHUPEKTOpa
rouku Tuma Kesnu, HekoTopoe BpeMsa HaXOAMJICA B CO3HA-
HUU U JasKe PasroBaprUBaJj, HO CKOHUYAJICA B TOCIIMTAJIE Uepes
1 u 15 MuH mocJyie aBapuu.

YopHepy mpuHaIIeKaJa MIPOBOM PEKOPA CKOPOCTU IOBI-
JKeHusd Ha MoTolnukjgax — 500 KM/4, OH yCTAaHOBHUJ €T0
B 2011 roxy mHa momuduinuposanuoMm «Cysyxku». Ho BooO-
IITe-TO MOTOTOHIITUKY B HEO(PUITMATBLHBIX 3ae3aX IIPeBhIIa-
au ckopocTh u 600 KM /4.

Tak, B 1999 roay roumurk Puuapn BpayH Ha condaHOm
Tpacce o3epa BoumHeBuaab Ha ceBepe miTata IOra (CIITA),
npeomojieB pybesx B 584 KM /4, Kasayioch ObI, B IIyX W IIpax
pasHec MPeAbIAYIIUHA PeKOPA CKOPOCTU IJIS MOTOITUKJIOB.
Ho u3-3a psaga TexHuuecKuxX mpobJIeM MUPOBON PeKOpPH,
KOTOPBIH pacCUUThIBaeTCA KaK CPeJHssA CKOPOCTh JBYX 3a-
e37I0B Tyaa u o0paTHoO, 3a(dUKCUPOBAH He ObIJI.
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PACCRAKHUTE, OYEHDb HHTEPECHO..
! 2

PeaxkTuBHBIN
JIBHUTaTe]b
MOTOIKJIA-
PaKeTsI.

Bpayn cobupaercsa mMOBTOPUTH CBOIO MOOBITKY. OH Hame-
eTcs CTATh MEePBBIM UYeJ0BEKOM, KOTOPHIZ PasoBbET Ha MO-
TOIUKJE cKopocTh 720 xM/u. IIpu sTomM mpexamoJiaraercs,
YTO CpefHsAS CKOPOCTH ABYX 3a€310B Oy/IeT COCTABIATL He
meHee 640 KM /4.

OOBIYHBIN MOTOITMKJI IJIS OTOTO Y:Ke He TOAUTCS, II03TOMY
B PEKOPIHOM 3ae3je Oy/aeT MCIOJb30BAH MOTOIMKII C Peak-
TUBHBIM JBUTATEJIEM.

PeaxkTuBHbIe ABUraTe/Ji YCIEIIHO HPUMEHAIOTCI B pe-
KOPAHBIX aBTOMOOHMJIAX U Jake HAa HEKOTOPBIX KaTepax,
HaunHad ¢ 50-x rogoB XX Beka. Ho B Mupe MOTOIIMKJIOB
OOJILIIIMHCTBO PEKOPIOB YCTAHOBJIEHLI Ha MOAEJAX C 3aj-
HUM IIPUBOJOM Ha KOJI€CO, OCHAII[eHHBIX OOBIYHBLIMU JBUTA-
TeJAMU. PeaKTUBHBINA JBUTATENb HE TAK-TO IPOCTO YCTaHO-
BUTH Ha ABYXKOJIECHBIN arperar, o0ecIeuuB IPU 3TOM XOThb
KaKyI0-TO CTeleHb 0e30IacHOCTH!.

B cKopocTHBIX aBTOMOOMISAX OOBIUYHO MCIIOJIBL3YIOT JBUTA-
TeJIX OT CTAPBhIX PeaKTUBHBIX ucTpebuTenaeii. Ho onu cormii-
KOM TSKeJIbl 1 I'POMO3IKM, 1, €CJIM UX PA3MECTUTh Ha MO-
TOIIUKJIE, 9TO MOJKET CJeJIaTh ero HeYCTONUMBBIM Jaske IIPU
MeJbYaKIe omudKe B YIIPaBJICHUHU.

ITosToMy mJ1s1 CBOErO HOBOT'O JETHUIIA, IIOJYUNBIIIEr0 Ha3Ba-
Hue Jet Reaction, Bpayu pemna B3sTh BEPTOJIETHBIN JBUTA-
TeJab MoHHOCTBIO 930 KBT, m3MeHUB ero KOHCTPYKIIUIO.
BmMmecTo BpaillieHusA poToOpa TOT CTAJ BBIAABATEH YHUCTYIO TATY.

3 «IOubIl TexHUK», 2014 1. 33



s sroro Bpays o6opymoBaj ABUTaTeNIb (POPCAIKHON KaMe-
poii cropaHus coOCTBeHHON paspaborku. OHa pacroyiaraercs
HaJa IByMsA KOHTeilHepaMu ¢ TOPMO3HBLIMU ITapaIlioTaMU.

B 1999 rony Bpayn, kak y:xe cKasaHO, IILITAJICS YCTAHO-
BUTh PEKOPJ CKopocTu. PasroHsajca OH HAa MOTOIHKJE
Gillette Mach 3 Challenger cob6cTBeHHOI paspaboTKU C CO-
3IAHHBIM IIOJ] 3aKa3 TMOPUIHBIM PAaKETHBIM ABUTATEIEM.
ITonbsITKa moTepIieia Heygauy, IOCKOJbKY HUCILITAHUA IIPO-
BOJUJIVCH HA MTOBOJBHO MATKOM I'DYHTE, UTO 3aCTaBUJIO IIO-
CTaBUTHh PE3MHOBHIE INTMHLI BMECTO aJIOMUHUEBBIX KOJIeC.
K cosxanenurio, okasajioch, UTO TaKue IINHBI BbIAEPKUBAIOT
cKopocTs He 6osiee 380 KM/u. B pesysnbTare 3amHee KOJIeco
He BbIZep:kasio. V1 KoMaHe TOHITINKA He YIAJI0Ch YIOMKUTh-
cs B KOHTPOJIbBHOE BpeMs, OTBeJeHHOe AJIA IBYX 3ae3/10B.

ITocneguuii pexkopn ckopoctu — 606 KM/4 — OBILI ycTa-
HosJeH B 2010 rony Poxu Pobuncornom Ha moTonukiae Ack
Attack Streamliner.

Bce aTu yKpoTuTenu ckopocTu, B ToM umcie u Jet Re-
action, mpezacTaBiaA0T cO00H IPOTOJITOBATEIE METAJLINUEC-
KIe KOHCTPYKIINI, HAaIIOMUHAIOIIIIe CKOpee TUraHTCKue IIy-
JIX, YeM MOTOIIMKJBI. [ ABMIKEHUsS Ha MaJIOH CKOPOCTH,
a TaksKe s yIep:KaHUsS PAaBHOBECUSA BO BPeMsA OCTAHOBKU
OHU OCHAIIleHbI BBIABUKHBIMI CTAOMIN3aTOPAMMU.

Bpayu mimanupoBas mpoBecTu IIpoOHBIe 3ae3nbl Ha Jet
Reaction ma ogmoM m3 aspoapoMoB B BenmkoOpuranuu
B mapte 2012 roga, a peajbHas TONBITKA ITOOUTH MUPOBOM
PeKopa Ha COJAHBIX MOJIAX o3epa BoHHEeBUIIb ObLIa HaMe-
yeHa Ha Kouell 2013 roga. OgHako B MOMEHT, KOI'Za IIH-
IIyTCSA 9TU CTPOKHU, 34 OKHOM cToUT HOos0pp 2013 roxa,
a CBeJIeHNII 0 HOBOM PEKOp/e IIOKAa He IIOCTYIIAJIO.

WHuTtepecHas meTasb: TOCKOJIbKY KOHCTPYKIIUY C PEAKTUBHbI-
MU OBUTATEJIsIMU CIIOCOOHBI ABUTAThCA ObICTPEE, UeM C IIPHUBO-
oM Ha Kouieca ot [IBC, To 1 MupoBBIe peKOpabl (PUKCUPYIOTCA
Kak MUHUMYM B IBYX KJaccaxXx. Kpome Toro, mocjie JOJITHX
copoB unHOBHUKY 3 @UA, 3anmmMaromieiica aBTOMOOUISMMH,
u Me:xayHapoauoi MotorukaeTHoi henepariuu (PYM) mocie
IOJITUX CIIOPOB B KOHIIE IIPOIILIIOT0 BeKa TOTOBOPUINCH MEXKIY
co0oii. Ecaiu peKops cTaBUT KOHCTPYKITHS, Y KOTOPOH He 6oJiee
3 KoJIec, TO OHA CUMTAETCsI MOTOIIMKJIOM. Eciu umeer 4 u 6osiee
KoJieca, TO 9TO YsKe aBTOMOOIIIb.

IIo maTtepuanam skypHaaa New Scientist
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KCTATH

BEPXOM HA Mule

HMeHnHO Takoe ITyTeliecTBUeE
COBEpIINJ HeJaBHO HAIIl YKUTAa-
Teab u3 Jlureel Cayutoc Baymce-
Kuc. BoT uTro oH muiier:

«Bairr ;xypHaJ MHOTO paccKkasbIBaeT o Kocmoce. U, unras
ero, a1 OgHAXKIBLI mogymaJi: «Ilouemy ObI 1 MHe He CIeJaTh
Kaxoe-HIOYAb PeaKTHUBHOE YCTPONCTBO? » Y MOOHBIN cayuaii
IIOABEPHYJICS, KOraa s y3HAJ, UTO Y MOEro TOBAPHUILA €CTh
PeaKTUBHBIN ABUTATE] b OT camoJsera Mul'-25. Ou emy moc-
TAJICS C BOGHHOTO aspoapoMa, KOTOPEIH B COBETCKOE BPeMs
pacmoJiarajicsa HemogajieKy OT HAIlero IopogKa, a HbIHe
3aKPBIT.

OcraBajoch K ABUTATEJIO IPUAEJIATh KaKOH-HUOYIb TPaH-
crmopt. Hemosro gymasi, & OCTaHOBUJI CBO#I BLIOOD HA MOEM
crapoM MoImene. Ha MCOBITAHMAX MO MOIIeH Pa3BUJI CKO-
pocts 205 xMm/u. HaBepHOe, caM ABUTATEJIbL CIIOCOOEH U Ha
ropasmo 0oJiblliee, HO yiKe Ha TAKOW CKOPOCTU IIOSBUJIOCH
OILIYII[eHNe, UTO MOIIeJ] BOT-BOT pasBajuTca. Temeps d ay-
Maio, KyJZa Obl MHE eIlle IIPUCIOCOOUThL PeaKTUBHBIN ABUTA-
TeJib. BBITH MOXKeT, caelaTh IJIaHep U II0JeTAaTh Ha HeM?..»

K nucemy npuiosxeHo HeCKOJIBLKO (poTorpaduii, KOTOphIe
IIO3BOJAIT YOeqUThCs, UTO BeCh PACCKAa3 — He BBIAYMKA
Cayutoca. OgHy 13 HUX MBI 37€Ch U IIPUBOJUM.

K cxazamnomy ke MO;KeM J00aBUTHL, UTO IMOJO0HOE CPe/I-
CTBO MepeIBUIKEHNA He efUHCTBEHHOe B cBoeM poje. Tak,
ermie B aBrycTe 1928 roma Ha mpasguuke B dauubypre (Ilot-
Jauausa) ObLIO IPOAEeMOHCTPUPOBAHO B IEMCTBUU U300peTe-
H1e OpaTheB [IpMHK — paKeTHBIA BeJIOCUIIEA. Y CTPOEHO OHO
OBLIO TaK: Ha OarasKHHUKe OOBIUHOI'O BeJIOCHIIe[a IIOMeIlla-
Jach cBsA3Ka u3 12 TpyOOK, comepIKaIllinX «OCOOBIH paxeT-
HBIA COCTaB» — CKOpee BCero, sTo ObLIa IIOPOX0Bas CMECh.

OnuH m3 OpaTheB OcCeAJaj BeJOCUIeN, BTOPOH MOMIKer
cMech — 1 Boepen! I'aszeThl TOro BpeMeHU IIKUCAJIN, YTO KOI-
na Cepox [IpuHK 3aKOHYMII ITPOOET, HA HEM TJIEJIU IIOJIbI IIH/I-
skaka. OH ckasaJ, UYTO CKOPOCTH ObLIA «CyMAaCIIIeIIe»,
a raseThl IOACUUTAIN, YTO OHa ObLia 6osiee 100 kM /4.

Bparea TakuMy MCHBITAHUAMY PEIIIN 0OJIbIIIE He 3aHM-
MaTbCsi. Y ApyruM He COBETOBAJIN — YK OUEHBb BEeJIUK PUCK.
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POBOT 3A PYJIEM

CAMOCBAJIA

Osnadems npogeccueti wogpepa po6omy
nomozau cneyuanrucmsl. poccullcKol KOMnaHuu
«BHCT zpynn», pe3audenma ¢ponda «CKONLK0OE0».
IlepeabLii 6 mupe po6omu3upo8aHHbLll cAMOCEANL
Ben A3 ycnewHo npowen ucnslmaHusi HA NOLU-
2one nod Munckom. 130-monHbLIL a86MOMOOUNLD
npowen no mpacce, pacno3nan 6ce npenam-
cmeéua Ha 0opoze U 6 KOHUe NYmu pa3zpy3un
Y206, AKOObL NONYHLEHHBLU 6 Y2O0NLbHOM Kapbepe.

Brl ToOTBKO He TogyMalTe, YTO B KaOWMHE caMocBaJia CH-
IUT dTaKUU MeXaHWUYECKUUN aHIPOU, KOTOPHIN U KPYTUT
6apanky. OHa mycTa, TOCKOJBKY KOMIIBIOTED YIPABJIEHUS
BOOOIIle He BUAeH. A Ha Jopory KubepHeTHUYEeCKUH BOIU-
TeJb CMOTPUT 4 TeJdeKaMepaMU, PacCIOJOKeHHLIMU TakK,
yTOOBI 3aMeUYaTh BCe BOKPYT.

Boo0i1e Ha cosganme pobOTU3UPOBAHHON CUCTEMBbI IJIS
BenAS3a cunenuanuctel Poccun u Besmapycu morpatuiu He-
CKOJIBKO JIeT. B mporpaMmy KoMIIbioTepa IpeaBapUTeIbLHO
BHOCATCSA MJaHHBIE O MapIIIPYTe U PerKUMe ABUKEHUA, OCTa-
HOBKAaX, CKOPOCTHU, IMIPOJOJIKUTEIbHOCTH MOTPY3KU PYAbI
WJIN yIJsd. 3aTeM JaeTca KOMaHAa «IycK», poOOT 3amycKa-
eT IBUTaTeNb, M CAMOCBAJ TPOTAETCS C MecTa.

ITo mopore xKuGepBOAUTEb COIIOCTABIISET 3aJI0JKEeHHEIE B
IIporpaMMy JaHHBIE ¢ U300pakeHUeM Ha TejieKaMepax U Ta-
KuM o0pasoM BBIOMpPAaeT MapIIpyT ABU:KeHus. I3MeHATH
ero IIPU HeOOXOAUMOCTHU MOKHO IO PAIUOKAHATIY C O0LIUHO-
ro HOyTOyKa. B KpailiHeM ciayuae UeI0BeK MOKEeT B3STh YII-
paBieHue Ha cebs IPSIMO M3 OIIEPATOPCKOM, rae obopymoBa-
Ha ynaJieHHas KaOwmHa.

Po0oTbI, 110 3aMbICTy Pa3paboTYNKOB, AOJIMKHBI CO BpeMe-
HEM IPUNTHU HA CMEHY BOAUTEJNAM KapbepPHBIX CAMOCBAJIOB.
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BECTHU U3 JIABOPATOPHUM

OrpoMHBIil KapbePHBIH CAMOCBAJI 000PYIOBAH CHCTEMOIl, KOTOpAas IO-
3BOJISIET €My CAMOCTOSATEJIbHO IBUTATHCA IO IPOJIOKEHHON TPAEKTOPUM,
00'b€3:KaTh MPENSATCTBUSA, IPOIMYCKATH APYyrue MAIIWHBI U Pas3rPysKaTh

TOPHYIO PYAY MJIH yIOJb.

\

Ka6una camocBaia, IBMIKYNIIErocs 1Moj yIpaBJIeHueM podora, mycra.
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«Ceiiuac oueHbL CepPLE3HLIN HeJ000p BOAUTEJNEI 0 MHOTHIM
npeanpuaTuaM. ¢KuTean Bcex COCeIHUX JepeBeHb yiKe pa-
6oTaloT y Hac, HO JIIOJell Bce paBHO He xBaraeT. IlosTomy
pobGoTam MecTo Bcerja HaieTca», — paccKasas :KypHaIu-
cTaM TJIABHBIM TEXHOJOT II0 OTKPBLITHIM I'OPHBIM paboTam
WBan Crporuii.

IIpaBna, Ha camom 3aBome BemA3 mmoka He TOTOBBI 3aIly-
CTUTHL MACcCOBOE IIPOU3BOACTBO CAMOCBAJIOB O], YIIPABJICHMU-
eM poboTOB. 3aech IIOJIATAIOT, UTO Ha OTPAOOTKY TEeXHOJIO-
TUU, UCIBITAHUA 0e30IIaCHOCTY POOOTU3NPOBAHHBIX CHUCTEM
yHIeT ellle HeCKOJIbKO JieT. JIUIb Tor/ia 3aBOJ HAUHET BbI-
IIycKaTh aBTOMAIIUHLI U 6e3 BOAUTEIHLCKUX KaOWH.

«K ToMy ecThb ;KUBHEHHBIE IIPEAIIOCBIIKYA — OCTpas He-
XBAaTKa KaJApOB, U Cepbe3Hble HaMEpPEeHUs IIPOU3BOLUTE-
Jieli — HOBYIO T€XHOJIOTUIO HEOOXOANMO BHEAPATh, — CUU-
TaeT reHepajbHbIl KOHCTPYKTOP OAO «BenA3» Anexcauap
Eropos. — IlpaBszia, moka MHOTHE YBEPEHbBI, UTO 0e3 JKUBBIX
JIIOJlell B TOPHOPYIHBIX Kapbepax Bce PABHO He 000MTHCH» .

Onnako Ha aBope Bce-Taku XXI Bek, u pa3spaboOTKOMi aB-
TOMATUYECKUX CHCTEeM BOMKIEHIS aBTOMOOMJIE 3aHNMAIOT-
ca He Toabko B CHI'. Tak, mepBble 15 sKkcIiepruMeHTAIbHBIX
po60TOB-CaMOCBAJIOB HECKOJLKO MeCsAIleB Hasald HadyaJIu
padoTaTh Ha OOJHOM M3 YTOJbHBIX KaphEePOB B ABCTpaJInu.
Espar y:xe aBToMOOMJIN HOJ yIIpaBJaeHUeM POOOTOB IIO JO-
poram I'epmannu, Aoorun u CIITA.

A y HaIlMX CHEIHAaJINCTOB B IIEPCIIEKTHBEe BHEIPEHNE CHU-
creMbl «HTeJIJIeKTyalbHBIN Kapbep». Torma sarpy:kaThb
pyay B poboTusumpoBanublie BemA3bl OyayT AIUCTAHIITMOHHO
yIpaBJjseMble 9KCKaBaTopbl. M MaImmuubl 63 ycTaau 1 OT-
IBIXa CMOT'YT PaboTaTh KPYIJIble CYTKH.

IToka ke uayT ucoblTaHUA. B HUX ¢ YIOBOJILCTBUEM IPU-
HUMaeT yJacTue MoJome:Kb. «MoJsogbie rogu 60JIbIlle, YeM
IMOKIJIbIe, NHTEPECYIOTCS KOMIIbIOTEPAMU, BUAEOUTIPAMMH,
Y HUX HABBIKU OOpAaIleHusa ¢ MOLO0HOI TeXHUKON (hopMu-
pyioTes ¢ geTcTBa, — o0bscHseT omepaTop bemrA3a Ilasen
HKyx. — OgHako, B IPpUHITAIIE, JIIOOOH YeJIOBEK MOMKET OC-
BOUTH MPEMYAPOCTH AUCTAHIIMOHHOIO KOHTPOJIS 3a PabOTOI
MaIIUH-POOOTOB AHSA 34 TPUY ...
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CJIEAUM 3A COBBITHAMU

HKAYT NEPEMEHDI

Yoce neckonvko nem udym pa3zo060psbL 0 MOM,
Ymo camyro NOnNYaapHyro uzpy Haueul
naanemuv. — PYmb6ONL — 6 CKOpPOM 8pemeHU
oxcudarom nepemensvt. ML Yrxuce paccka3vléanu
éam o cucmeme KOMNbIOMEPHO20 OOHAPYHCEHUS
3abumozo zona (cm. «FOT» N 4 3a 2013 2.).
Tenepv peusv notidem o modepHU3AYUU CAMOZO
dymb6onvHo20 Mmaua.

«CexpeTHoe opy:Kue» moj MyApeHbIM HazBanueM Adidas
Micoach Smart_ Ball mosyuns HeJaBHO B CBO€ pacIIopssKe-
HUe Humepaauackuil pyrooauct Pooun Bau Ilepcu, urparo-
it 3a Kiydo « Manuecrep FOumaiiten». MimeHHO eMy BbIIAJIa
YeCcTh IPOBEPUTh, HACKOJBKO XOPOII HOBBIN (yTOOJIBLHBIN
Ma4Y B gmese. Ha Bug oH BIOJHEe OOBIKHOBEHHBIN, OJHAKO
uMeeT 0co0yI0 HaUMHKY. /lejio B TOM, UTO BHYTPb HETO yIIpH-
TaHbl CEHCOPBI, PETUCTPUPYIOIIKE BCce JaHHBIe 00 yaapax.
ITonyuennasa nHpOPMAIUSA IIEePEIPABIAAETCA 10 OECIIPOBO/I -
HOU CeTU B CHEI[MAJbHBIN KOMIIBIOTED, C IIOMOIILI0 KOTOPO-
ro cyneilickas Opuraza oOCIy:KUBaeT JaHHBIM MaTd, a TaK-
JKe, HAIIpUMep, B Balll COOCTBeHHBIN cMapTdoH. W Torma BeI
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JIMYHO II0JIyYaeTe BO3MOXKHOCTb y3HATh, KaKOBa ObLiIa CKO-
poCTh MsAYA IPU yaape, Ha CKOJIbKO METPOB OH yJIeTeJl.

T'oBopAaT, ecyiu mepBLIe UCIBITAHUA IPOUAYT YAAUHO, TO
y:xe B 2014 romy Takue MAYM IIOCTYIIAT B CBOOOIHYIO IIPO-
IasKy U UX CMOsKeT mpumobpecTu Jio6oi Kemaromiuii. I1o-
HATHOE JeJi0, CTOUT TaKOoi MAY JOpPOoKe OO0bIuHOTrOo. Bens,
KpoMe 3JeKTPOHHON HAUMHKU, B €ro KOHCTPYKIIUU €CThb
ellle Koe-KaKue HoBIllecTBa. Tak, ero o00J04Ka He CIINTA,
a cnasHa u3 32 IJIacTUKOKepaMUUeCKHUX Ilamejeii, COOTBeT-
CTBYIOIIHX BceM cTaHmapTaMm PUDA.

KoMIIIeKT ceHCOPOB pa3MeCcTU/IN B CAaMOM ITeHTpe MA4a Ha
CHeIUAJIbHBIX PACTIKKAX, UTOOBI, BO-IIEPBLIX, He HAPYIIATh
IIEHTPOBKY U, BO-BTOPBIX, YTOOBI 3AIITUTUTD 9JIEKTPOHUKY OT
ymapoB. Hum ke, B CBOIO ouepe/b, C IIOMOIIbIO CEHCOPOB OII-
penensieT u mepemaeT HapysKy mo mHTepdeiicy Bluetooth 4.0
TaHHbIE 0 HAaUAaJbHOM CKOPOCTH ABUKEHUI, CKOPOCTU Bpa-
IIeHUs, OPUEeHTAIlU OCU BpAIlleHWs, TPAaeKTOPUM, MecTe,
Tlle BBl COMPUKOCHYJINCH C MAYOM, U €r0 3aKPyTKe.

Kaxyo nmenno mHGOPMAIIUIO TOJYUYUT QPYyTOOJIUCT UIN
ero TpeHep, 3aBUCUT OT TOT'0, KaKOW M3 PEKUMOB pPabOTHI
BeIOpaH. Pexxum Kick It («Ymapsb ero») — HavYaJabHBIN, A5
TeX, KTO TOJbKO 3HAKOMUTCA ¢ ycTpoiicTBoM. Pexum Get
Better («Cranb jyuilie» ) OpUEeHTUPOBAH Ha YCOBEPIIIEHCTBO-
BaHMe HABLIKOB — OT 00pabOTKU MAYA OO CJIOKHBIX Kpyde-
HBIX mepemau. Pesxum Challenge («BbI30oB») mJaeT BO3MOMK-
HOCTBb CPABHUBATH ce0s C IIpodeccoHaAIaMU U KasKIbIA JeHb
COXpaHsAeT JaHHbIe O JeCATH BaIllUX JIYUIINX yAapax, II03BO-
JISs CJIeUTh, KAK CO BpeMeHEeM BBl COBEPIIIEHCTBYETECE.

HoBas TexHOJIOTUS MOKET MOBJIUATh U Ha UTPY mpodec-
cuoHaJIoB. «Yepes HECKOJILKO JIeT BCe MAYM, UCII0JIb3yeMble
Ha TPEHUPOBKAX, MOTYT HOJYUYUTH BCTPOEHHBIE CEHCOPHI,
coolIaIue TpeHepaM, XOPOIl JU yAap y UTPoOKa», —
OTMeUaeT MOKTOpP JHAM XapJjaun, aupektop MHcTuUTyTa
CIIOPTUBHBIX TexHoJorui npu Jlag6opckoM yHUBEpPCUTETE
(BenukobOpuranus).

Ho ocobGeHHO mOJIeBHBIM HOBOE YCTPOUCTBO OyAeT AJis
TPEeHepPOB, UIIYIUX TAJAaHThI, CUNTAeT XapJaHa. Bmecto
TOTO YTOOBI JOBEPATHCA BHYTPEHHEMY UyThIO0, OHU IMOJyYaT
JIOCTOBEPHbBIE JaHHBIE 00 UTPOKAX, CMOTYT O0bEKTHUBHO BhbI-
ABUTH JYUIIUX. ITO ABHO IIOHPABUTCA KJIyOaM — OHU
BKJIA[bIBAIOT B HOBUUYKOB OOJILIIINE CPEACTBA.
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CraTucTrKa MOKEeT HCIIOJb30BATLCA U TEJIEKOMMEHTATO-
pamu; 60JIeAbIUKHN, CHASA AOMA Ha AMBAHAX, Y3HAIOT, Ha-
CKOJIBKO XOPOIITO OBIOT II0 MAYY UX KYMUPHI, & IOTOM CMO-
T'yT BHIATHU B MapK U OIeHUTH KAUEeCTBO CBOEro yaapa.

ITo muenuio XapaaHaa, HOBasA TeXHOJIOTUSA BbIBeAET (PyT-
601 Ha ypoBeHb XXI Beka. «MoJofe:xs IPUBBIKJIA BCE ac-
MeKThl JKU3HU YBA3LIBATH CO CBOUMH CcMapT@oHaAMM, TAK
uT0, ecau (GpyTOOJ TyJa He IIOIaLeT, OH IIOIPOCTY ycTape-
eT, — yTBep:kaaeT oH. — He cekper, uTo hyTOOT MeHbIIIE
IPYTUX BUIOB CIIOPTAa OBLJI I'OTOB 3aeliCTBOBATH IIOIO0HOTO
poza TexHUUYECKNe N3MePUTeIbHbIE CUCTEMbI, HO BCe MEH-
eTCsA ¢ MOABJIEHNEM TaKUX TexHoJioruii, Kak Hawk-eye (oT-
CcJIe}KUBaeT IoJIeT Msaua) u Prozone, KoTopas C IIOMOIIbIO
8 KaMep IIPOCUNTHIBAET TeXHUKO-TAKTHUYECKNE XapaKTepu-
CTHKM MaTua. 3HAUYMMOCTb TeXHOJIOTUHA B (pyTOOJIe OymeT
TOJILKO PaCTU».

Eie oguuM moKas3aTeabCTBOM CIIPABEIJIMBOCTU IIPHBE-
IEeHHBIX CJIOB MOXKET IOCIYKUTh 1 Takou (paxT. MeKcuKaH-
cKasd Jus3aiiHepcKada rpymnmna «Agent» paspaboTasia Momeab
npospaunoro ¢gpyrboaruHoro mada. Ilo ciioBam msroroBuTe-
Jieii, CHOPTUBHBIN CHAPSAJ OIATh-TaK! OyIeT UMeTh CeHCOP-
Hble JaTUYNKU, KOTOPbIe CMOTYT OTCJIEKUBATDH CUJY U CKO-
pocTh yaapa. Msau OyzeT ocHAIeH M JaTUNKOM, KOTOPBIM
ompeeisieT ero MeCTOIIOJIOXKeHe, UTO CBeJleT Ha HEeT Bce
CIIOPHI O B3ATUU BOPOT UJIM yXOZe Maua B ayT. Kpome Toro,
paspaboTUMKU ILJIAHUPYIOT BHEAPUTh B MAY BUAEOKAMEDPY,
KOoTOopas MorJia Obl IIepefaBaTh KapTUHKY Ha 9KPaHbI.

Coob11iaeTcs TakKe, UTO MY I€JUKOM BBIIIOJHEH U3 YII-
Pyroi mjaacTMacchl, KOTOpas o0eclieunBaeT Ty sKe IPBITY-
YeCThb, YTO U CTAaHAAPTHBLIEe Mauu. I1o cioBaM am3aiiHepoB,
Y UX TBOPEHUS HasKe eCTh HEKOTOpPOe NMPEenMYIIecTBO: UX
MY He OyZeT TepsATh BO3AYX, B OTJIHYME OT OOBIYHOIO.

Kpowme Toro, ecaiu B Takoii MY BCTABUTH CBETONOIBI, TO
ero IoJIeT OyIeT XOPOIIIO OTCIEKUBATLCA IIPU UT'PE B BeUep-
Hee BpeMs.
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Baamuvmup MAPBIIITEB

DCMAGIENA

Danmacmuieckull pacckas.
OxonuaHnue

Mapkus Brisgeacsa B IPOCTPAHCTBO mepes coboil, U B BO3-
IyXe BAPYT 0003HAYMUINCH KOHTYPhI YeT0-TO 0OJIBIIIOrO, IIa-
poobpasHoro. MapKuH BBLIECINJ U3 HAYETO IIPO3PAUHBINA CO-
CYyJ C IIepeJUBAIONINMUCA, KaK Y MBLILHOTO ITy3LIPs, CTEH-
KaMu, II0CJ€ Yero ABMKeHHeM MU3UHIIA YHUUTOMKUJ ero.
3aTeM OH pPe3KO B3MaXHYJ PYKOH, M B BO3AyXe, MOBTOPSS
TPaeKTOPUIO ero JaJOH!, BCIILIXHYJ aJbIil CJe].

JIuo MapkuHa BUHOBATO CMOPIIUJIOCE.

— Cam He 3HaAI0, KaK 3TO y MeHA BeIXxoauT. HaBepHO, mo-
0ouHOe cJiecTBHe IIpeoOpa3oBaHMA Mo3ra. M3MeHUJIACh
9HEepreTUKa opranmsma... Ho ciymiaii, 4To cO MHOHW OBIIO
nanasire. Koneuno, corsacue a gaja. WM rorga... 9To OBLIO
HeuTo Heomucyemoe! Moe «sd» pasaBOMIOCH, PACTPOUIIOCH,
MHOTOKPAaTHO YMHOKUJIOCh, 1 BCE HOBBIE CYIIIHOCTU CTaJIU
OCMBICJIIBATHE MUP OJHOBPEMEHHO C PA3JUUYHBLIX CTOPOH.
1 mpoHuK, Kasajaoch, BO BCe IMEPBO3JIEMEHTHI MaTePUU, Ha-
yUnJICA CKJIAALIBATh KUPIUYUKKA MUPO3NAHUA, & IIOTOMY
u nmpobyiema MHTa moKasajgach MHE UPEe3BLIYAWHO IIPOCTOI.
Bospacr xo3auna JIMHIBI, CTPYKTYpPa COCTABJIAIOIIUX €TI0
sAYeeK, MaArHUTHOE II0Jie IIJIaHeThl, Aake KPUBU3HA IIPO-
CTPAHCTBA B 9TOU 00JIACTU TaJaKTUKU — (PAKTHI 1 (PAKTUKHI
YKJIAIBIBAJINCh B CTPOMHYIO JIOTHUECKYIO IIOCJIeIOBaTeb-
HOCTb. J[0 pasragkm, Kasajgoch, PyKOU IMOAATH — U BAPYT
s CJIOBHO yIiepcs B cTeHy! JlaHHBIX OBLIO IPEIOCTATOYHO, HO
IrpobJeMa Io-IIpesKHeMy He pelllajach HA B KaKyIO...

ITocnemoBaia maysa.

— § npobbrt Ha JIMHAE MOYTH CYTKM — IIOKAJIyid, cCaMble
HaCBIIIIeHHbIe B MOel Ku3Hu. Becenys ¢ TaToM, morpysxaJjics
B IJIyOMHBI MUKPOMMPA W BBIUMCJISAJ CUJbI, IBUKYIIUE Tra-
JIAKTUKaMU, Pelllaj BOIPOCHI, KOTOPLIMIU UeJIOBEUECTBO eIlle
HUKOrIa He 3agaBayoch! KoHeuHO, eMy HE3HAKOMO MOHATHUE
«Ipy:k0a» — OH IIPU3HABAJ BO MHE JIUIIH KOJLJIEry B pelle-
HUU OIpejiesieHHbIX 3a7au. Ho, uecTHOe CJIOBO, IPOINASCH,
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A UCTIBLITHIBAT K VHTY caMyio HACTOAIIyIo cuMnaTuio. 1, pa-
3ymMeeTcs, mooberia mepegaTh ero IMpusbiB O TOMOIITY KOMAaH-
e Kopabis. SicHo 6bLIO0, UTO, €ClIV Jaske BCEero HeCKOJIbKO ue-
JIOBEK COIJVIACATCSA IIePECTPOUTH CBOM MOS3T, IaHchkl MIHTa 1mo-
JYUUTH JOJITOKIAHHBIN OTBET MHOTOKPATHO BO3PACTYT.

— Hy u?.. — He BuITepmen 4.

MapKuH ciienna HaJbIlbl U XPYCTHYJ MU,

— Ilomumaemnis... B umease Bce BBHITJISAAEIO0 IPEKPACHO.
Ho a xak-To ymycTua ms BUIY, UTO JiI000e UeJOBeUecKoe
00IIIeCcTBO, Jake TaKkoe KPOIleuHoe, KaK SKUIIaK Kopaodyd,
MIOAUMHAETCS CBOMM 3aKOHaM U OmpaBujaM. U ogquH 13 5TUX
3aKOHOB, €IBa JIU He CaAMbIi APEeBHUN 1 HEUCTPEOUMBIi, —
3aKOH OTTOPIKEHUA UyKaKoB. MHe, «IepecTpPoeHHOMY»,
moo0HbIe aTaBU3MbI Kasaiuch B3gopoM. Ho g omubascs.

YT00BI CTATh KaK BCe, MHE IIPUIILIOCEH JOJITO TPEHNPOBATE-
cda. A Torga... B ob1ieM, cTOnI0 MHE BRINTH U3 CTHIKOBOUHO-
0 IILJTI03a, KaK cpabdoTaj OMH U3 STUX ITOOOUHBIX 3(h(peKToB.
ITomHUTCS, 51 BHE3AIHO MOJBIXHYJ UYeM-TO OpaHKeBbIM. I1o-
MHIO JuIla pebaT. T Julla ¢ BhIpaskeHUeM ysKaca MHe He
3a0bITh HUKOTA. 1 ITpoboBaJl YTO-TO OO0BACHUTE. BecIioesHo.
Mensa y:xe He cuuTaiu cBouM. PebsaTa TOMATUINCH, 3aTEM
MOJTUa PACCTYIIHMJINChH, OCBOOOKIAA CepeuHy KOPHUIOpa.

d Bohles m3 cradaHApa M HaOpaBUJICA B KalOTy, UyB-
CTBYs, KaK II0 CIIMHE CKOJIb3AT B3TJIAABI, I B KAXKIOM — He
IPOM3HECEHHOEe BCAYX: « Hy)KOM... UYIKOH... UYIKOH...»

KopabenbHbIT Bpau My4YnJ MeHs HECKOJbKO CyTOK. BbIs-
BUJI U OIIMCAJI MacCy 3araJouyHbIX 3(@deKToB. 3aTeM, IIepeii-
I8 K M3YUEHUIO MCUXUKU, IPEIJIOKII eJyI0 KYyJdy TeCTOB.
HaxoHerr oH 3agBuJ, 4TO 00pa3 MOEro MBINIJIEHUSA COBEp-
IIIeHHO COMBAET ero ¢ TOJKY. Mor Obl BRIPASUTHLCS IIPOIIEe —
YTO 5 IMOTEHITNAJILHO OMIACEH...

ATO HATIOMUWHAJIO IIPUTOBOpP. PebsaTa co MHOI elle ol0IIa-
JNCH, HO MEXKJAYy HaMU CTPEeMUTEJbHO POCJIa CTeHA OTUY K-
IeHUsd.

MapxuH cies3 ¢ reHepaTopa U CTaJ IPOXa’KUBATLCA II0
pyOKe.

— Mexnay TeM, — IIPOAOJIKAJ OH, — KaOWTaH MIOCJaJ
Ha JIuHAYy HEeCcKOJIbKO PpoOOTOB — OAHOTO 3a APYyrum. Bcece
OHMU II0 BO3BPAINEHNN HECJU KaKyIo-TO UyIlb. Y K He 3HAIO,
YTO 3a 9KCIIEPUMEHTHI ITPOBOAMJ ¢ HUMU VIHT, TOJIBKO 9TUM
OH HaBpeauJ caMmoMy cebe — KOII OKOHUYATEJIbHO YBEePUJICS
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B TOM, UTO IJIaHeTa BpakaeOHa jmogam. B obmiem, He cTO-
UT YAUBJIATHCS, UTO BIIOCIeACTBUU JIMHIY 3aKPBIIN.

Ha 3emie mens cpasy ke mepenaiu B pyku Bpaueit. Oun
IPY*KHO HAOPOCUINCH Ha JOOBIUY, IIPOIEJIATN MAacCy OIILITOB,
M3BeJIU MeHs 0eCUMCIeHHBIMU TeCTaMU, CJIOBHO HEeIIPeMEeHHO
permmin moKasaTh, 4To OcBasiba MapKuH — IIIHMOH 3JI00HBIX
rajJlakTU4eCKUX UyAOBUII. 1 HOJTO Tepies 9TH aypalkue
MIPOIeIYPhI, HO B KOHIIE KOHITOB B30OyHTOBaJIcsa. VI MeHs Bce-
TaKM OTIIYCTHJIN, XOTS ¢ OOJIBIIION HeoxoToi. KEire 061 — Qe-
HOMEH, Ha U3yYeHUN KOTOPOr0 MOXKHO clesiaTh cede mMs!

Yro kK, mepByI0 mobeny s oJep:Kajl, 0OCTaBaJ0Ch BEPHYTH
yTpaueHHOe MecTo B »Km3HU. §1 xores jerarb. Ho... IIpen-
CTaBJIAEIIb — MEeCATH JIeT X0KIeHusa no uncraunuam! Ile-
CATH JIeT cpeau OI0OPOKPATOB, OOAIIMXCSI YNXHYTh He 0 WH-
crpykmuu! Ha 1i060e Moe obpaliieHre OTBeT ObLI OQUH: IIPO-
IoJxKail obcaeqoBaHNUe, TBOSA JajJdbHEHINaaA cyab0a 3aBUCUT
OT ero pe3yJabTaToB. B 00ImeM, s cMepTeJabHO YCTAaJ OT 9TUX
MIOIIBITOK IIPOITHUOUTEL cTeHy. TOJIbKO OJHO MEHSA U CIIacao.

— B&I neITamnch peruTs mpobiaemy MuTa? — moragajcs .

— ITa! Bce aTu gecATh JieT s JIoMaJI TOJIOBY HaJ TeM, II0-
yeMy MOM HeOOBIUHBIN 3HAKOMBIN 00s3aTe/ILHO JOJIMKEH II0-
rubHYTh. 3HAJ, UTO cBUAEThCA ¢ IHTOM He IPUIETCS, HO
3aHUMAJICS 9TUM... U3 CIIOPTUBHOTO mMHTepeca, uto ju. 00-
HOBJIEHHBII MO3T KagHo TpebosaJ nuinu! Korneuno, 1 B Ha-
el MOBCeAHEBHON KM3HM XBaTaeT 3aragok. Ho mue HyX-
Ha ObljIa HEeOOBIKHOBEHHAHA, KOJIOCCAIbHAA!

— Tax BbI... pemruan?

— IToutu, — MapKuH CTPeIbHYJI IPOodecCuOHATbHBIM
B3TJIAAOM B IIPABBIN HUMKHUM yroJ IaHeJud YIIPaBJIeHUST,
rae cBeTmJcA dKpaHumk Taiimepa. — Ckopo mepexoxn. I'o-
TOBbCsA. Tebe moMOUBL?

§1 samoras rosioBo# 1, pa3BepPHYBIIINCH K IprdopaM, CTas
CHHMATDH IIOKa3aHU.

— Yro &, TOorma cayiiai gaabiine. Kiaou K pelreHUIo
A yBUAEJ MecsAa aBa Hazan. TpedoBaiochk co3aTh HA DKBa-
Tope JIMHABI MOIITHOE SHEePreTuUecKoe MoJie OUeHb CI0KHOMI
CTPYKTYPBHI — STAKYIO MPOCTPAHCTBEHHYIO YAUTKY. Torma
HEKOTOPbIE IIPOIleCChl, Hmpoucxongdiiue B MHTe, HOTEKYT
BCIATH, IMOBJIUAIOT €Il[e KOe Ha UTO — U IOIIJIO-II0eXAaJIo,
a B KOHIIE ITeTIOYKHU 3JIOBEIUII OTPAHUUYUTEIb CJIOMAaETC.
Bech sTOT MexaHM3M O0BACHUTH HE MOTY — Ha OOBIUHBIN
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A3BIK MOM BBLIKJIAAKHU He IepeBomaTcsA. /g sToro TpeboBa-
JIach 9CKaZpa 3eMHBIX KopabJeil 1 KojJoccaabHbIe 3aTPAThI
SHEPruu U3BHE.

Ha pertenne s3agaun s morpaTua gecarthb JeT. CKOIBKO UX
MMOHALO0UTCA, YTOOBI YOeIUTh KOTO-HUOYAb IIOCJIATH 3CKA-
py Kk JIuage? Eme necars? IBanmars? KoHeuno, oTcTymnaThb
g He cobupalics, yiKe IPUTOTOBUJ JOBOLBI: MOJ, B CIyuae
yciexa omepaiiuy MbI IProOpeTeM MOI'yUero COI3HUKA, Be-
JINKOJISIIHOTO MapTHepa B pasragke Taiid Becemennoii! Xorsa
JIUYHO JJIS MEeHS IMOZO0HBIe apryMeHThl HUUero He 3HaUU-
au. IIpocTo xorenock, uToObl MHT JKII...

W TyT okasajyoch, uTo pagoBaThca pamo. IloBTopHO IpoBe-
PHB cBOe pellleHne, s IOHSJ, UTO OHO He 0e3YKOPU3HEHHO.
Brina meranb, BbI3bIBalollasg COMHeHHsA. B KoHIle KOHIIOB
S TOHSJI: MHe IIPOCTO He XBAaTWJO JaHHBIX. Hago OBLIO BO
yTOo OBI TO HU CTAJIO IOoIacTh Ha JIuHAy u 3agath HTY BOI-
poc. Bcero ogux Bompoc, OT OTBeTa Ha KOTOPBIN MOJHOCTHIO
3aBHCe] yciex aesa. Temeph MOHMMAEIIb, IIOUEeMY s OKa3aJl-
cd 37ech, HA TBoel axTe? Punyc-Il[Ba — OTJIWYHBIA TpaMi-
JIMH: OTCIOJA Bcero oguH mepexon ao JImuaer! Bor Tak.

1 oropBascs oT mpubOPOB U BIIALeJCS B JuI0 MapKu-
Ha, CJOBHO MIIa IPU3HAKU OJep:KUMOcTHU. [[a, aTOTO Ueso-
BeKa cTomjo 3armoMHUTL! He Mory oruHecTu cebs K JII00OUTe-
JISIM CIIOKOMHOM KM3HU, HO IIOCTOSAHHO ILJIBITh IPOTHUB Teue-
HUA s ObI He CMOT.

fxTa BBIHBIPHYJIA W3 TUIepIpocTpaHcTBa. HecKoOJIbKO
MaHeBPOB — U IJIAHETa, OCBellleHHasd TYCKJILIMU JIydaMU
KPACHOTO COJIHBIIIIKA, IIOABUJIACH HA 0030PHOM dKpaHe.

— CKaYoK HAIPAKEHHOCTU TUIEPIIOJd B MOMEHT BbIXO-

Ia, — mpousHec MapKuH, B3TJIAHYB Ha mpubopbl. — Hy ma
HUYEero, elrne Hay4YHuIlbCcs. B mepBelil pa3 HBIPSEIIh?

— B mepsBbIii... — HEXOTS BBIIABUI .

— JlagHO, — OH He cTaJI pa3BUBATh TEMY, — IOy T'OTO-

BUTH mocyauny. Ilogoskaents Mersa Ha opouTe. IlocTapaioch
He 3aJePsKUBaThC.

1 mpexcrasui cebe, Kak MapKUH, CKOPUYUBIINCL B KPO-
XOTHOU KabuHe cliacaTeJbHON KalcyJibl, BeJeT CBOe cyle-
HBIIIIKO BHUS...

— 3aueMm BaMm 510 HY:XHO0? Cagem Ha axte. Kamcyua ke
oxHopasoBas! Bam He B3jeTeTh C ILJIaHETHI!
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— Bsaieuy. ¥ MeHa Takoe y:Ke 06110, IIprxoanaocs sKe-
IIePUMEHTHPOBATb.

A moskan nieyamm.

— Xorb ybeiiTe, He moHuMa. Kakoil B 9TOM cMbICI?

— A BOT Kako#, — KecTKo oTBetus Mapkuu. — Pano
Tebe Tyma coBaThCA. XBATUT 3eMJie OJHOTO MeH.

Ero Tou mue He moupaBuiicsa. 'opgerom cebs He cuuTaio,
HO He BBIHOIIY, KOTZA UTO-TO XOTAT PEIUTh 3a MEeHsd.

— Cobpainnch MeHs omeKaTb? Me oy IpoYnM, 3TOT Balll
WHT nmepen TeM, KaK U3MEHUTh CTPYKTYPY MO3Ta, CIPAIII-
BaeT corjacus!

— A a, 3HaeIns Ju, He YBEPeH, UTO ThI N30eKUIITL UCKY-
meHusa. — MapKUH IIPUCTAJIbHO W, KAK MHe II0Ka3ajocCh,
03a00UYeHHO BIJIAABIBAJICA B MOKA3aHUA NHINKATOPOB.

— 9T0 YK Moe zmesno. — S momHsICA.

— Cugers! — HeoXKuUIZAHHO PABKHYJ MapKuu, pyoanyB
JIaOHBIO BO3AYX. — Y CIIEellb ellle IPOB HAJIOMAaTh!

— Hy, snaeTe! — BcObIXHYJ d. — BBl He KoMaHIUP
SAXTHI U He MMeeTe IIpaBa...

— Crom! — Mapkuu 3amep. Kasaioch, OH IpUCIYyIIINBAET-
cd, TBITAsICh YJIOBUTDL CTPAIITHO JAJEKUH, IIOUTH He BOCIPU-
HUMaeMbIil yXOM 3BYK. — Hy-Ka, mapeHb, BLINIU U3 PYyOKHU.

§1 uyTh He 3aMOXHYJICS OT BO3SMYIIIEHU.

— Jro elre 3auem?

— Hamyapuau, moxoske, MbI ¢ mepexomom. — OH ckasa
«MBI», XOTS BCe Ollepanuy NpousBoAua A. — Hecraduib-
HOCTBb T'MIIEPIIOJsa pacTteT, nouan? Ha npubopsl He cMoTpH,
OHU ITOKa MoJiYaT. — MapKuH OBICTPHLIMU TOUHLIMU TBUKE-
HUSMHU OTCOEIWHUJ JIMIEeBYIO IIaHeJb JHeprodjioka. —
V 1eb6s ckoanbKo uyBeTB? IlaTh. A y MeHsA He MeHbIIIe Aecs-
Ti. BoT, HaBepHO, AecsaToe U CUTHAJIU3UPYeT. BbIAaM, ThHI
BC€ PABHO HMYEM He MOKEeIllb IIOMOUYb.

§1 errie ocMbIcIMBAaJ yCIOBIIIaHHOE, a MapKUH yiKe ¢ Hello-
CTHMKUMOM CKOPOCTBIO II€PECTABJISAI Y3JIbI annaparypbl. UTo-
TO KYTKOBAaTOe ObLIO B 0e30IIMO0YHBIX, KAK y aBTOMATA,
IBIIKEHUAX TAJIbIleB. BAPYr B moJyMeTpe OT ero Jniia Bo3-
HUKJIO 1 3aKPYTUJIOCh HA MeCTe, HeIIPEPHIBHO YBEJIUUYNBAACH
B pasMepax, 00JauKo OpaHKEeBBIX MCKOPOK. 1 ocTosOeHe.
Pemuaiiimii, mOYTH HeBO3MOXKHEIN caydait! O0 9Toi uepToB-
IIUHE, He UMEeIOIel faske HasBaHUA U IMOSABJSIONIelica Ipu
HeyIauYHbIX T'AIIepIepexonax, XOIWIN JereHIbl.
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He 3mato0, cKOJIBKO GBI A IIPOCTOAN, CKOBAHHBINA Y:KaCcoM,
HO MapKUH CXBATUJ MEHS 34 ILJIEYO U BBIIIBLIPHYJ B KOPH-
Iop. 1 ymas Ha o 1 MeTpa IIOJTopa MpoexaJ Ha KUBOTE.

Csamu paspajicd IEJYOK — aBTOMATHUUYECKU 3aKPHLIACH
IBepb. SI BCKOUMJI U 3aKOJOTUJ KyJIaKaMU 10 YIIPYTOMY CY-
[IepIJIacTUKY.

— Orxkpoiite! d momory Bam! OTkpoiiTe!

ITomors... Kakas or Mmens moriia 0bITh tomoIrs? Ho s Jio-
MUJICA B IBEPD, 3a KOTOPOH 0€3yMCTBOBAIN KBAHTHI BHIPOIK-
IeHHOTO IPOCTPAHCTBA, CJIOBHO 0OOJILIITE BCEro Ha cBeTe 00sI-
cs OCTaThCA IO 3Ty CTOPOHY. M TYT BOBHUK HEBBIHOCHUMBIH,
pasguparoriuii 6apabaHHbBIE IEePEIIOHKU CBICT. ¥ MEHS B I'O-
JIOBE CJIOBHO UTO-TO IIEPEKJIOUMUIOCH. BCIIOMHUB IIPO SKpaH
BHYTpPeHHero o63opa, g Opocucsa B KaiOTy.

YBuIeHHOE HA SKpaHe 3aCTaBUJIO MEHs COAPOTHYThCA. 1o
PyOKe I'yJasu 30JI0THCTEIe BOJIHBI. CKBO3b SHTAPHBIE CIIOJIO-
XU MIPOCTYIIAIN OUepPTaHUsS PACIIOTPOIIEeHHBIX 0J0KOB. Ha
IIOJY, PACKUHYB PYKU, HEIIOABUIKHO JeKaal MapKuH...

§1 mo KpoBu mMcKycasa ryoObl, IIpesKae ueM cucremMa 6e30-
MMacHOCTH, 3a(pUKCHUPOBAB CHUKEHNE YPOBHSA U3JIYUYeHUN 10
HOPMBI, OTKPbLIa ABepPb. llaibHelilee 3alIOMHUIOCH OTPHI-
BucTo. IloMHIO, KaK BOpBaJjcAd B PYOKY U TYT K€ CO BCETo
pasmMaxy ymapuicsa o0 Kakou-To npubop. Boab B3opBaiach
B KoJeHe. ['1asa sactiasa mposkaimas Oarposasi IejeHa.
ITomHIO HCKaKeHHOe, 3aITPOKMHYTOE BBEpX Juito MapkuHa,
MOU PYKH, JJUXOPAJOUHO PACCTErnBaoIle y Hero Ha rpyau
HeJIeIIbIA pamy:KHBbIT KOMOMHE30H, CTPAIIIHYIO B CBOEH He-
MMOABMIKHOCTY IPAMYIO JUHHUIO Ha 9KpaHUNKe KUOamrarsoc-
Ta... A moToM, yraabiBasd IyTh B KOJIEOJIOIIEeMCS Mapese,
g ramua Teao MapKuHa u3 pyoOKH, 1 HeueM ObIJI0 CMaX-
HYTB JKT'YUYIO BJIAry, IOMUMO BOJIM HAIIOJHUBIIIYIO TJIa3a...

Jlyuiiero capkodara, ueM clacarejbHas KalcyJa, MHe
HaliTu He yaajoch. CKOJBKO BpeMeHU s HMPOCHUEJ BO3Je
Hee, IIPAMO Ha moJy aBapuiinoro orcexa? Tpu uaca? IlaTs?
Cyrku? Bpemsa yrparmio cmbici. «Mepomas omuchIiBaJa
BOKPYT IIJIaHEThl BUTOK 3a BUTKOM, a i BC€ CHUIEeJ, U MbIC-
JIY MOU MeJJIeHHO 1 00peueHHO OPOAUJIN II0 3aMKHYTOMY
Kpyry: «Kak sTo cayumiaocs? Ou morub m3-3a MeHdd...
1 BumoBar... Kak ato cayumiocs?..»

3acTOABMIIYIOCA TUINWHY HaAPYIIUJIN CKPUIIyUYUEe MeTal-
JuyecKue 3ByKHu. I He cpasdy cooOpasmj, UTO 9TO T'OJOC pe-
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MOHTHOTO Kubepa. ABToMaT JOKJIaAbIBaJ O IMOJHOM BOC-
CTAHOBJIEHUU PA0OTOCIIOCOOHOCTHU AXTHI.

§1 momHAICcsa  HAmpaBWIICcA B PyOKy. Tam y:Ke OBLI OTHOCH-
TeJIbHBIA MMOPAIOK, 1 TOJHKO OJOKM yIIpaBJIeHU TAIEepPyCTa-
HOBKOI1, BEIHYTEIE M3 IIPUBLIUHBIX MECT 1 0€CCMBIC/IEHHBIM,
HAa IIePBBIH B3TJIAL, 00pasoM coeqUuHeHHEIe MeKAY co00ii, Ha-
IIOMUHAJIU O CXBaTKe YeJIOBeKa C HEeHMCTOBCTBOM OYIITYIOIIei
MaTepuu. B rosioese He yKJIaabIBaJIOCh, KaK MapKuH ycIiesa
CTOJIBKO CHIeJIaTh 3a OTBeJeHHbLIE eMy MIHOBEHUS.

Ha o63opHoM sKpaHe 3acThljia pa3HOIIBETHAS IIeHa, CJIOB-
HO IIPUKJEEeHHAsS K IIOBEPXHOCTH ILJIAHEeThI. YeM JOJIbIIe s
BCMATpPHUBAaJICA B Hee, TeM OTUeTJIMBee CO3HaBaJ, uTo JIuHma
3aMepJia B oykumanuu. «Heysxemnu Thl OPOCUIITL MEHS, YeJI0-
BeK?» — CJIOBHO CIIpaIllBaja OHA, U i MOUTHU (PU3UUECKU
omrymiaa, Kak MHT, CKPBITBIA OpoHeli 00JIaKOB, B IIOPBLIBE
TacHYIIel HameKIbl TSHEeTCA KO MHe.

«K uepry! — mogymaut . — Yero Thl XOUeIlb OT MeHs?
MapkuH caenas ajs Tebda Bce, UTO OBIJIO B UEJIOBEUECKUX
U HeueJloBeueCcKUX cuiaax. M — moru6. A TbI... B 11060M
cayudae Tebe JKUThH elle ThICAUY JIeT II0CJe TOro, KaK MeHs
He ctraHer. Tak uero pagu g OyAy TPaTUTh KPOXU OTIYIIEH-
HOIT MHe Ku3Hu? YToObI 00ecmeunTh Te6sa GeccMmepTEeM? »

Mup, TpomIBIBAIOIIUE ITOA0 MHOM, MOJIUa KAAT, JKIA...

W tyT MmHe craso crpamiHo. S BAPYr HMOHAJ, YTO IIOCJIE
BCET0 ITPOMCIIEINero yyKe He CMOTY KUTbhb, KaK paHbIIle.
MeHs rpuIsjia COBECTh — OeCIIONIaaHo, KaK KasaBIIuics 0
IIOPEI 0 BPEMEHN JOMAIIHIM MAJeHbKUI XUIIHbLINA 3BEPEK,
B KOTOPOM BAPYT IpoOyamiIach IPeBHAA TUKaA KpoBb. Map-
KMH He JOCTHUT IIeJM, K KOTOPOH CTPEeMMJICS AeCATH JIeT,
a roToB ObLI — IIEJYIO *KM3Hb. VI3-3a MeHs He mocTur... Ho
YTO 51 MOT chesaTh cefiuac? IlpuHaTh scradery? 3aMeHUTDH
MapkuHa 1, HauaB BCe C HYJIA, IPONTH ero mmyrem?

1 oTkaOUMI BHEHMIHUIT 0030P, U 9KpaH morac, CTaja Mep-
TBBIM U cepbIM. MHe IIpefcTaBUJIOCh, YTO A CTOIO Y IIOJHO-
JKUS TUTAHTCKOU, Tepsiolleiicsa B o0lakax JecTHuIlbI. Eie
He II03JHO Pa3BEePHYTHCS M YUTU, HO €CJIM CTYILIIO Ha IIep-
BYIO CTYIIEHBbKY, TO HOJI)KEH OyIy HellpeMeHHO HOIHATHC
Ha BepmuHy. Hasang mytu Her. I HUKTO BO Bceii Oecipe-
IeJbHOUM BcelleHHOU He MOXKET PeIlUuTh 3a MeHs, CTOUT JIU
JIejlaTh 9TOT IIEPBBIH IIIar...

Xyno:xauxk F0. CAPA®AHOB
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B 3ToM Bbinycke MB Mbl NOroBOPMM O TOM,
KaK MOXHO Hay4MTbCS NleTaTb, KaKyio
Nnonb3y MOFYT MPHHECTH ONaBLUME NMCTbS,
KakMM Oo6pasom My3el MOXKeT OKa3aTbCs
Y Bac JoMa 1 3a4eM HyKeH Kpyroobopor
BOJbl B Ayulie.

MOYETHLIM AMMNIIOM
JNIETATb CMOXET KAXObIN?

«Korpa a 0bL1a MaJIeHbKON, — IIUIIET HaM 8-KJIACCHUIIA
Oxcana [Imurpenko u3 CTaBporojisd, — S 4acTo JieTajia BO
cHe. ITO OBLIO TAaK HPUATHO. A KOT/Ja II0Ipocia, TO 3agyMa-
Jach: «A moueMy JIIOAAM CHATCS TAKMe CHBI? »

Moii mana ckasaJj, UYTO 3a4acTyl0 CHOBUJAEHUS — CBOE0D-
pasHoe OoTpaskeHue TeX COOBITHUM, KOTOPbIE IIPOUCXOMUIN
¢ UeJJ0BEeKOM B peasibHOCcTU. HO ecyiu 3To Tak, TO MOJIydaeT-
cs, UTO JIIOAW U B caMoM Jejie yMeloT JjeraTh? Wim, mo
Kpalineil Mmepe, KOrga-To yMean.. VIMeHHO TaKas CIIOCO0-
HOCTBL IIOMOTJIA IIePBOOBITHOMY UeJOBEKY BBIMKUTH B MUPE
cab1e3y0ObIX TUTPOB U IEIePHBbIX MeIBeIer.

Torga Bo3HMKAaET BTOPOW WM caMbIii T'JIABHBIA BOMIPOC:
«A Kakx oHHU sTO gmenaau?» §I mompobGoBaja 3amaTh STOT
Bompoc moemy crapiiemy opaty Osaery. OH y Hac CTyIeHT-
¢usuk. Oger ckasaj, 4ToObI A IepecTajia 3aHNMATLCSI BCA-
KOHM MHCTHUYECKOH UelyXoii, JIOOU — BCe JKe He aHTeJIbI.
W epguHCcTBeHHBIN cHOCO0 MOAOOHBIX ITOJIETOB, KOTOPBIH
HbIHE M3BECTeH HayKe, — DTO MarHuTHAad JeBuTanus. To
€CcTh, eCcJIi, HaIIpuMep, ABa KOJIbI[eBBIX MArHuTa PaCIIOJIO-
JKUTH APYT HAJ APYTOM, TO MOXKHO JOOUTHCHA, UTO BEPXHUH
Kak Obl ITOBUCHET B BO3JyXe
3a cueT MATrHUTHBIX cuJja. Ha
STOM IIPUHIIUIIE HEIHE JIETAIOT
moesa-MarjeBsbl.

OaHAKO ecJu 3TO TakK, TO OT-
KyJa TOrJa MArHUThI B YKIBOM
opranusme? HacKoJbKO MHe

MLIIIIL-I/ICIII)ITaTeJILHP[].Ia BHYTPpH
KOJbII€EBOTO MAarHurTa.
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M3BECTHO, MOKa YAAJOCh HAWTH HEUTO BPOAe MATHUTHBIX
KJIETOK JINIIIb Y TOJIy0ei, KOTOPBIE C UX IIOMOIIBI0 OPUEeHTH-
PYIOTCA B T€OMATHUTHOM II0JIe SeMJIH.

Ho Bens, B mpuuIiiuie, coraacuo (GpuU3MKe, €CJIU B Mar-
HUTHOM II0JIe IPOIIYCKATh 10 IPOBOSHUKY IIOTOK 3JIEKTPO-
HOB (9JIEKTPUUYECKHI TOK), TO B Pe3yJbTaTe BOSHUKHET
ISC — sJIeKTPOABUIKYIIaA CUJa, CIIOCOOHAaA ABUTATH IIPO-
BOJHUK C TOKOM.

A eciu 5TO Tak, TO paCCMOTPUM IOAPOOHEe HAIIl COYUA.
IToTOK sjleKTpHUEeCKU 3apSIKeHHBIX UACTHUI[ ¥ HAC MOJKET
OBITh B KPOBHU, I'leé MHOTO MOHOB sKejesa. OmHAKO, YTOORI
BosHUKJa JJIC, mocTaTouHad AJIA BOCIAPEHUA TeJia MacCOM
B JECATKM KHUJIOTPAMMOB, HEOOXOAMMBI OUE€Hb CHUJILHBIN
IIOTOK KPOBU U CBEPXCUJbHOE MarHuTHOe 1moje. Ho, roso-
PAT, B IPOIILJIOM U JIOAM OBLIN He caabaKu, 1 TeOMATHUT-
HOe II0JIe IJIAHEeTHI OLLI0 CHUIbHee HbIHeIrHero. Kpome Toro,
B cCaMUX JIOJAX, BOSMOXKHO, IMEJINCh KaKNe-TO YCUINTEIN
gepuTtanuu. Ho HbIHe 5TO yMeHHE JeBUTHUPOBATH OCHOBA-
TeJBHO II0A3a0bIJI0Ch.

Yro0BI JIFOAW O HEM BCIIOMHIJINW, HAMO0, II0-MOEMY, IIPOBe-
CTU CEepUIO OIBITOB Ha HOOPOBOJIbIIaxX. IloMeIaTk NX B CHUIb-
HOe MarsuTHOE IO0JIE W CMOTPETh, B3JIETUT KTO-HUOYAL WJIN
HeT. CaMBbIX CIIOCOOHBIX OTOMPATH, 8 IOTOM TOTOBUTH K II0JIE-
TaM BO Bce 0oJiee cJa0bIX MAarHUTHBIX IIOJISAX, MOKA OHU He
HayJaTcs JIeTaTh, KaK 3TO OIIMCAHO, HAIIpUMeP, B (paHTaCTH-
yeckoM pomaHe Asekcanzapa I'puHa. 9T0 ObLIO ObI YIOOHO Ha
MPaKTHUKE B OUEHb MHOTHX CIYUAAX S ...

Taxoe BOT JIoTHUEeCKO€e MCCJIeN0BaAHNE NI, €CJIU XOTUTE,
MBICJIEHHBIN 9KCIEPUMEHT IIPOBeJia HaIlla YNTATeIbHUIA.
U smaere, uto camoe nHTepecHoe? OHa BO MHOrOM IIpaBa.
ITogoOHBIE SKCIIEPUMEHTHI MIPUXOLAT Ha YM He TOJBKO eii.
HeckoabpKo JieT ToMy Hasag Mbl, HAIIPUMEpP, IHCAIN, KaK
Amngpeit I'etim, BeIxOmer; n3 Poccuu, HbIHE HOOEJI€BCKUN
Jaypear mo (pusuKe, cHauaJja MoJaydYn AHTHHOOEIEBCKYIO
MPEeMUIO 32 9KCIEPUMEHTHI C JIATYIIKOMH, KOTOPYIO OH 3ac-
TABUJI JIeTaTh B OUEHb CHMJILHOM MATHHUTHOM IIOJIE.

A memasuo u yuennie HACA cosganm MarsmuTHOE IOJE
IOCTATOYHOM CUJIBI, YTOOBI 3aCTaBUTH JIEBUTUPOBATH JIabo-
paTopuHyio MbIlrb. MccaeqoBaTenun ns JlabopaTopumu peak-
TuBHO TAru B Ilaccamene, KanudopHusa, cosgann cymep-
OPOBOAAINNI MATrHUT, KOTOPBIN CIIOCO0EH KOHIIEHTPUPO-
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BaThb JOCTATOUYHO SHEPIuil, YTOOLI OTOPBATH OT IIOBEPXHOCTU
sKuBoTHOe Maccoi mopaaka 100 r. Ilo aToro, Kax ysKe roso-
PHIOCH, SKCIEPUMEHTEI IIPOBOAUIINCE C KUBBIMU CYII[eCTBAa-
MU IIOMEHBIIIEe U II0JIerde — HACEKOMBIMU U JIATYIITKAMU.

IAKCIIePUMEHTATOPhI MOSACHAIT CyTh a(deKkTa Tak. Mar-
HUTHOE II0JIe B3aUMOJEHCTBYeT C MOHAMU COJIM U JKeJjesa,
COZepsKaIIXCsA B KPOBU M HEKOTOPBLIX OpraHax JKHBOTO
cylecTBa. B pesysbTaTe TOKa KPOBU B MAUHUTHOM IIOJIE
BO3HUKAET JIEBUTUPYVIOMINHA 3(PpheKT.

Bot Kakue moapoOHOCTH paccKasaj McciemoBaTeab S1u-
MuHT JIn: «IlepBas MBIIIL CTaJIa B HEIIPUBBIUHBIX YCJIOBI-
AX OepraTbCcsa W M3-3a 9TOr0 HauaJja BpallaThesd. A Tak Kak
TPEeHHNEe TYT IPAKTHUYECKN OTCYTCTBYET, OHA CTaja BPAIllaTh-
cs Bce ObIcTpee u ObICTpee, UTO errle 0OJIbIlle HAIIyTajo ee.
Tak uTo caemyroIleil MBIIIIN-NUCIILITATEILHHUIIE JaJINl YCIIOKO-
UTEJILHOTO, 1 II0JET el IIOHPABUJIC» ...

A HaM TOHPaABUJIOCH TO 00CTOATEILCTBO, uTOo OKcaHa ca-
MOCTOATEJILHO B3JIaCh 3a PeIlleHN’e CTOJIb CJIOMKHOI IIpo-
6JIEMEBI 1 cyMeJia pa3o0paThCcs BO MHOTUX €€ TOHKOCTAX. 3a
uyto u moayudaeT IloueTHbiit guniaom Hamiero I1B.

Pasoepemcs, He TOPOIACH...

KAKOB MNMPOK OT OIABLUMX
JIMCTbEB?

«Kaxxayro oceHb s CJIBIIIY OOHO M TO K€, — IIUIIeT HaM
7-ranaccuuk Mrops AprembeB 13 MockBbl. — OmgHU TOBO-
PAT, UTO HaJO yOMPATh OIABIIME JIUCThSA, IIOTOMY YTO OHU
BOOpasIu B ce0s TsivKeable MEeTaJLIbl 3 BHIXJIOMHLIX I'a30B aB-
TOMOOMJIEl, & KPpOME TOTO, B HUX 3UMYIOT HACEKOMBIE-BPeIN-
Teau. [pyrue roBopaT, 4To yoOupaTh JIUCTbA He HAmO0, IO-
CKOJBbKY OHU IPHUKPBIBAIOT IIOYBY W ceMeHa B Hell, a TaKKe
TpaBy OT BbIMepsauusd. Ilosaraimo, 4To JUCTBY BcCe »Ke HaI0
cobuparTh, IIpeccoBaTh n cokUraTb. Ho He Ha KocTpax, Kak
5T0 OBIBAJIO B IIPEJKHIIE BPpEMEHAa, a B CIeI[UATN3UPOBAHHBIX
mevax, 4To0bl MOMKHO OBLIO IIOJIYUYATh TEILJI0 Y SHEPIUIO IJIA
Toro e JKKX. B gpiMoxozax TakuXx Imeueil HeoOXO4UMO IIO-
CTaBUTL (DUJIBTPHI A yIaBJINBAHUSI BPEIHBIX BEIIECTB.




B momo6ubIX GuILTPax, OUUMIAIOININX ITPOMBIIIJIEHHbBIE
IBIMBI U CTOYHBIE BOJIbI, KaK TOBOPAT, HAKAIJINBAIOTCS
MHOTHE, B TOM YHCJe 1 BeChbMa IleHHbIe BeIllecTBa, KOTOPhIe
MOJKHO HCIIOJIb30BAaTh B KAaueCTBE ChIPbS JJIA BTOPUUHOM
nmepepabdoTKU» .

Kak BbIgcHMIN HaIlK SKCHepPTh, ITOPh — He eTMHCTBEH-
HBIH, KOTO MHTEPECYIOT IMoLo0HbIe IIpobieMbl. IIpomeccamu
ITPOM3BOACTBA OMOTOILINBA JABHO Y:K 3aHMMAIOTCs, HAIIPU-
Mep, yueHble n3 HopBeXKCKOro YHUBEPCUTETA €CTeCTBEHHBIX
U TexHWYecKUX HayK. IloHauaysy mpollecc IPOM3BOACTBA
JKUIKOT0 M ra3s000pasHoro TOILJIMBA M3 OTXO/0B JPEBECUHBI
3aHUMAJ ¥ HUX HeIeJu.

HenmaBHOo oHU cMOTJIN CYIIIECTBEHHO YCKOPUTE ero. Vccie-
IOBaTeJ HAIJIU CIIOCO0 MPeBPATUTh OIMMUJIKU U IENKU B
9TAHOJ 3a HECKOJIbKO YacoB. [[J1sa aToro mcmoJsbayerca dep-
MEHT, OTKPBITHIN B HOpBEIKCKOM YHUBEPCUTETE €CTECTBEH-
HbIX HayK B 2010 roxy. Ha ciaenymoomiuii ros TeXHOJJIOTHIO
ero IIPOM3BOACTBA KyIIujaa KoMauusa Novozymes, I0o 3aKa-
3y KOTOPOH ObLIO MPOIOJIKEHO N3yUeHe eTO CBOMCTB.

B pesyabraTe ObLIO cIeIaHO OTKPBITHE. BBISCHUIOCH, YTO
depMeHT cmocobeH OLICTPO IIPOIeIbIBATE OTBEPCTUS B APEBe-
cuHe, yepe3 KOTOpPhIe JIETKO MMPOHUKAIOT ApyTrue (hepMEeHThI,
ITPOIOJI;KAIOIINE IIPeBpallleHre OpTaHuKYU B rasd. VcIob30-
BaHINe TeXHOJIOTUU SAAePHOT0 MarHUTHOTO pe3oHaHca (MP)
IIO3BOJIAET U3YUUTL CBOIICTBa (pepMeHTAIIUU TITaTeJbHEe,
YTO JacT BO3MOKHOCTH errle moBbicuTh KIIJI mporiecca.

3a01HO MCCIeTOBATEN UIIYT CIIOCOOBI HAMJIYUIIIETO IIpe-
BpallleHus B OMOTAHOJI eIlle M OIIaBIIel JUCTBLI, UTOJIOK
XBOWMHBIX PACTEHUI, KOPbI. ¥ UeHbIE II0JIaraioT, YTO IIpeBpa-
IIIaTh OPTaHUKY B ATAHOJI BCE JKe MePCIeKTUBHEe, YeM CiKU-
raTh HaAmpAMYyo. Beob KHUIKOe M ra3000pa3HOe TOILJIHUBO
MOJKHO HCIIOJIb30BATh HE TOJBHKO B TOIKAX KOTEJIbHBIX, HO
¥ Ha TPaHCIIOpTe.

A STIOHIIBI IIPOBEJIN CEPUIO UCCIAETOBAHMIT, KOTOPhIE IIOKA-
3aJ1, 4TO B (PUJIBTPAX, OUUIIIAIOIINX ABIMOBBIE Ta3bl X CTOY-
HBbI€ BOJbI, 1 B CAMOM [lejie HeMaJjIO MOJIe3HBIX BEIeCTB, KO-
TOpbIe, B IPUHITHAIIE, MOYKHO MCIIOJb30BaTh IIOBTOPHO. HbIHe
OHU BeAyT MOUCKYU HamboJiee s()(eKTUBHBIX TeXHOJIOTHH I

TaKoIo IIpomn3BOACTBA.




Ectp umes

KAXOOMY MO SKCIOHATY

«JIerom MBI ¢ poguTensamu ObLau B I'perimu. U Ha 5KCKYP-
CHUH II0 CTAPUHHBLIM PasBaJMHAM HAC CTPOTO MPEeIyIIPeIUIn,
YTOOBI MBI HIUETr'0 He TPOoraJiu, He Opajiu Jake KPOIIEeUHOI0o
OCKOJIKa cebe Ha MaMATh, TaK KaK Ha TaMOYKHE y HAaC MOTYT
OBITH HEIIPUSATHOCTY — OIITPa(yIOT 3a MOIBITKY BHIBO3a U3
CTPaHBI IIEHHBIX PAPUTETOB.

A yox mIpo Myseu S U He roBopio. EAUHCTBeHHOE, UTO T03-
BOJISIETCS, — c(oTorpadupoBaTh TOT UJIU WHON SKCIOHAT,
Jla ¥ TO TaKOe paspelreHo aajaeko He Be3ne. OcraeTca JIMIIb
MIOKYIIaTh OTKPBITKU U OYKJIETHI.

Ho BoT Kakasa ugesa mpuiijga MHe B royioBy. HulHe Bce
IUPe PACIIPOCTPAHSIIOTCSI TeXHOJOTUU 00 LEeMHOU IIeUYaTu.
Tax mouemy ObI He IIOCTABUTL B My3esax 3D-nmpuHTEpPHI, KO-
TOpbIe OYAYT BhIAABATH (3a AeHBI'U, €CTECTBEHHO) KAMKIOMY
JKEJIQIOIEMY TOUYHYI0 KOIHMIO TOTO WJIM WHOTO 9KCIIOHATA,
B HaTypaJbHYIO BEJIUUYNHY HJIH, €CJU DKCIOHAT O0O0JIb-
I10#1, — B yMeHbIlleHHOM MaciiTabe. I myseio OymeT xopo-
110, U TYPUCTAM> ...

TaxoBa cyTh npeanao:kenus Hukutbl MuxaiiioBa us Po-
croBa Bennkoro. YTo MOXKHO CKas3aTh o aToMy mosoay? He
3ps, BUIHO, TOBOPAT, UTO MAEW BUTAIOT B Bo3ayxe. Ilouru
onHOBpeMeHHO ¢ muchbMoM HukuTel mo kanamam CMMU mpu-
IILJIO U COO00IIeHe 0 3amycke B CMUTCOHOBCKOM MHCTUTYTE
CIITA, B cocTaB KOTOPOro BXOAAT 19 MyseeB, crenuaabHON
IIpoTrpaMMbl, OJarogapsa KOTOPO JKeJIaiollue MOTYT CO CBO-
ero IOMAIITHEro KOMIIbIOTepa IPOCMATPUBATH WM M3ydYaTh
TpexXMepHbIe MOJEI MYy3eMHBIX 9KCIIOHATOB, a TaKJKe pac-
meyaTeIBaTh X Ha 3D-mpuHTEpe.

Texuuueckuii aupexkTop mMHCTUTyTa ['ioHTep Beiibenanb
yBEpEeH, UTO HOBBLIE TEXHOJIOTHUU CMOTYT CHeJIaTh 3aHATHUA
MIKOJLHUKOB IO UCTOPUU 0O-
Jiee yBJIEKATeJIbHBIMHU, a Ipe-
IIOTaBaTEIAM YAACTCSA B 0OJIb-
Iell cTemeHu BOBJIEKATH yue-
HUKOB B IIPOIIECC TIO3HAHUS.

My3eitHbIe DKCIIOHATHI BCKOPE MOMK-
HO OyJeT pacme4aTaTth B CBOEM JI0Me.
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A MBI 106aBUM K 3TOMY, UTO ugesa HukuTe, Takum obpa-
30M, IOJIYYHMJIA CBOE JOTUYECKOe Pa3BUTHE.

Panuonaausamusa

KPYITOOBOPOT BO[Obl B AYLLE

«$§1 capimiana, 4To HA OPOUTANBHOW CTAHIWU HAJNAMKEH
Kpyroobopot Boabl, — nurietr Haramnra Becenoa us Cesac-
TomoJisi. — Ta Boga, KoTopas Oblja MCIOJb30BaHa B AYIIE,
3aTeM MIPOXOAUT uyepes (PUIbTPhI, OUUINAETCA U HUCIIOJIb3Y-
eTcs MOBTOPHO. A mouemy Obl HAM TaKHe CHCTEMBbI He IIPU-
MEHSTh IIOBCEMECTHO B JoMax. Beas mjara 3a BOAYy CTaHO-
BUTCS BCE JTOPOIKE» ...

IIpecHoir Boabl Ha 3eMJye U B caMOM JieJie y:Ke HexXBaTKa.
Ee Hamo sxomoMuTh, a moroMy He ToabkKo Hartaia ozaboue-
Ha momo0Ho# mpobaemoii. Tak, COTPYAHUKY IITBEACKOM KOM-
nauuu Orbital Systems nmpeacraBuin HegaBHO Ha BhICTABKE
JTOMAIITHETO0 000PYIOBAHUS «AYIII OYAYIIIEro» — CUCTEMY
C 3aMKHYTBIM 000POTOM BOZABI, dKOHOMAIIYIO 10 90% BOIBI
u no 80% »sHeprum, pacxoayeMbIX AJIS OOBIYHOT'O AYIIIA.
Cucrema OrbSys moxoxxa Ha Ty, KOTOpas HCIIOJb3yeTCs
B KOCMOCE KOCMOHABTaMM, 1 3aKJII0UaeTCA B MHOI'OKPATHOM
nmepepaboTKe MCIIOJb30BAHHOMN BOIbI.

Hcnonns3oBanuasa Boja yTeKaeT He B KAHAJIM3AI[UIO, a II0-
nmajgaerT B 3alaTeHTOBAHHYIO cucTeMy (Quiabrpamuu. Kax
KOHKPETHO OUMII[aeTCsA BOJa — HOY-Xay (pupmbl. M3BecTHO
TOJIBKO, UTO ImepepaboTaHHAasa BOAA UUIIE TOM, KOTOPAs IO-
CTyIIaeT II0 TPyOaM IeHTPATbLHOTO
BomocHab:keHUss — OrbSys youpaer
oosiee 99,9% 3arpsa3HAINX Be-
miectB. Cucrema oumcTKu pabora-
eT OJHOBPEMEHHO C ITofaueil BOIbI
U1 CIIOCOOHA OUMIIATh O0 24 J1 BOABI
B MUHYTY (pacxom B OOBIYHBIX IY-
IIax COCTaBJIIET OKOJIO 15 J1 B Mu-
HyTy). Ouniaemas BoJa OXJIaIUTh-
cs He yCIIeBaeT, 1 I'PeTh ee He HYK-
HO. OTCI0/1a SKOHOMUS SHEPTUH.

JyuI ¢ 3aMKHYTBIM BOI00OpaIeHueM CIKO-
HOMHUT MHOIO BOABI U JJ€HEer.
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«YMHBIE» 3SAMKM
C OJNIEKTPOHHBIMM
KJIIOYAMM

Mol ysrxce He pa3 nucanu o0 HO6UHKAX
3anuparouwux ycmpoicmae, Komopble «He narom,
He Kycarom, HO 6 dom He nyckarom». O0nakxo
épemsa udem, u MHO2Ue Yumamenu CnPpauuéa-
rom: KaKas HolHe eule NOABUNLACL UHpOoOpMmayus
006 «ymHbLX» 08epHbLX 3amkax? Hanpumep,
maxux, komopuvie npedocmagnarom docmyn

6 nomeu,eHue nocne NnPpoepKu INeKmMmpPOHHO20
Kaouwa, xpanauezoca Ha cmapmgone. Cmoum
au umu o63a6o0dumubca?

Kaxoii 3aMOK mMeTh B JOMe — 9TO, B KOHIle KOHIIOB,
JUYHOE IeJI0 KakIoro ceMelicTBa. MbI JKe 37ech paccKa-
JKeM O JOCTOMHCTBAX M HEJOCTATKAX XOTSA Obl HEKOTOPBIX
9JIEKTPOHHBIX OXPAHHBIX CHCTeM. A TaKKe HaguM IIapy
IIPOCTBIX COBETOB.

Pacecmorpum g Hauasma xora 661 Kwikset Kevo. ITomo6-
HO APYT'UM AHAJOTMUYHBIM KOHCTPYKIIUSIM, 9TOT 3aMOK IIO-
3BOJISET IIONACTh BHYTPh IIOMEIeHNA TOJBKO TeM, V KOTO0
€CTh CHeIUAaJbHBIA SJIEKTPOHHBIN Kirtou. [J1d mepemaum aTo-
ro KJaoua B 3amn(poBaHHOM BUIE UCIIOJIbL3yeTcsa 0eCIIPOBO/I-
HadA ¢BaA3b Bluetooth 4.0 ¢ HeOOJILIIIMM SHEProOIOTPEOIeHIEM
(LE). YesoBeky J0CTATOUYHO IIPOCTO IPUOJIUBUTHCS, IIPUKOC-
HYTbCS K 3aIlopy, IMes B KapMaHe BKJIOUEHHBLIN cMapT-
$OH — U ABEPHOI 3aMOK Pas30JIOKUPYEeTCsS aBTOMATHUUYECKH.

Hnsa yupaBieHUs KJIIOUAMH CJHYMKUT CIIeIaJbHOe MO-
OMJIBbHOE IIPUJIOMKEHIe, KOTOPOe 3aHOCUTCA B MAMATH CMapT-
¢doHa mpu Impojaxke 3aMKa. XO03AMH JKIJININA BOJIEH BbIJa-
BATb JOMOJHUTEIbHBIE KJIIOUN POJCTBEHHIKAM 1 3HAKOMBIM,
a TaksKe OJIOKMPOBATEL OIIpee/ieHHbIe KOIbl 1 CO31aBaTh HO-
Bble. IIpu sTOM IIporpaMmMa (pUKCHUPYET YACTOTY IIOCEIIeHUH
I obJazaTesss Kaskgoro Kimoua. To ecTh Bcerga MOMKHO
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«YMHBIN» 3aMOK
Kwikset Kevo.

Komnuexranusa
3amka Kevo.

)

y3HaTh, KTO 1 Korjaa ObLT B foMe. B HacTosIee BpeMs IIPU-
JIoKeHne paborocnocobHo Ha cmapTdonax iPhone 4s, 5, 5¢
1 5s, HO B OyAyIIleM, BEePOATHO, IIOJYUUT IMOAAEPKKY And-

59



roid- u BlackBerry-ycrpoiicts. Te, y Koro Her cmapTdoHa,
IJIsI TOCTYIAa B IIOMEII[eHIe MOT'YT BOCIIOJIb30BATHCSA CIIEI[U-
AJILHBIM 0ECIIPOBOIHBIM OPEJIOKOM, KOTOPBIA TOKE MOJKET
BXOJIUTH B KOMILJIEKTAIIIIO 3aMKa.

Kazamnocs OvI, ymod6HO — cMapT@OHBI U OpeoKU HbIHE
HOCAT ¢ c000ii oueHb MHOTTE. OTHAKO HAaCKOJBKO UCIIOJIb30-
BaHUe TaKol TexHUKU Oe3omacHo? OKasbIBaeTcs, IIOIACTD B
IoMelleHre, IIPOCTO MIPUKOCHYBIINUCH K 3aMKY, MOJKET JIIO-
001i IIOCTOPOHHUI B TOM cJyuae, eCJu BJIameserl cMapTdoHa
C YCTaHOBJIEHHBIM IIPUJIOKEeHNEM niu 6peaokoM Kevo Haxo-
IUTCA B paguyce IIIeCTH METPOB OT ABEpPH. BO3MOXKHOCTDL
YMEHBIIIUTh PacCTOAHNE, HAa KOTOPOM 3aMOK pearupyer Ha
pammocursai, oTcyTcTByeT. Kpome Toro, HET BO3MOYKHOCTU
BBIJABATh 9JIEKTPOHHLIE KJIIOUN Ha OIPeeseHHLIN CPOK, II0
WCTEUEeHUN KOTOPOT'0 JOCTYH B JJOM C TaHHBLIM KJIOUOM 0JI0-
Kupyercs. A crayio ObIThb, HEKNI 3HAKOMBIN, KOTOPBIA OCTAa-
HaBJMBaJICA y Bac Ha 2 — 3 OHs, MOKeT 3aTeM IepeaaTh
MMOJIYUEHHBIA OT BAC KJIOY KOMY YT'OIHO.

EcThb ¢ 571eKTpOHHBIME 3aMKaMu U Apyrue mpodaembl. Ha-
IpuMep, Takue 3aMKU OOBIYHO padoTaioT OT 6aTapeeKk. A UTO
OyzeT, ecau ObaTapefKy «CKUCHYT» Ha MOPO3e MM Y HUX IIPO-
CTO 3aKOHUYUTCS CPOK TOJHOCTH U ITOTEHITUAJ yIAAeT A0 Hya?

Taxum o0pasom, IO HAAEKHOCTH SKCILIyaTaIlud MeXaHU-
YyecKMe 3aMKHU IIOKA IIPEBOCXOIAT dJeKTPOHHLIE, a CTOAT,
KaK IIpaBUJIO, AemieBje. CTOMMOCTD 2Ke 9JIEKTPOHHOTO 3aM-
Ka 3aBHUCUT OT YPOBHS 0€30IIACHOCTU, KOTOPBIA OH MOIKET
obecneunTh, a YPOBeHL 0€30IIACHOCTH, B CBOIO OUepe/ b, 3a-
BHUCUT OT IIPUHITUIIA PAbOTHI 3aMKa.

CaMmas mpocTasi Bepcus — 3JIeKTPOHHBIN 3aMOK C IIaHe-
JbI0 BBOJA IMUMPOBOro Koma. Takoil 3aMOK yIpaBJseTcs
C IOMOIIbI0 KOJa, OOBIYHO UeThIPEeX3HAUYHOTO,
KOTOPBIII IPUAYMBIBAET ITOJIb3oBaTeab. Ho uac-
TO B KQUecTBe KOJa XO3SIUH BhIOMPAET, HAIIPU-
Mep, JaTy CBOeT0 POKIEHUS, MOCKOJbKY MHaUe
bouTca mpocTo 3a0bITh Kox. I B camom nede,
ecJii BbI 3a0yeTe KOJ, OTKPBITH 3aMOK CTaHO-
BUTCA [JOBOJLHO CJIOMKHOM 3ajauei,

TPeOyIoIell BMeIllaTe/JIbCTBA CIIeI[aIi- N JD N\
G2

JIeKTPOHHBIN 3aMOK C IMAaHEJbI0 BBOAA
mudpoBoro Koga — HanGoiee MPOCTas BePCU.
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Bnome'rpnqecm{e JaHHBIE YeJIOBEKa yiKe OJaBHO HC-
IIOJIB3YIOTCA B 3JIEKTPOHHBIX 3aMKaX.

ctoB. IloaToMy Koz OOBIUHO eIlle U T'e-TO 3a-
OuchIBaeTcs, KOMy-TO coolOiiaercs... A Ta-
Kada yTeuka MH(POPMAIIUY OTHAMXKILI MOKET
moporo BaMm oboiTuch. [la m mpo-
CTOI KOJ HECJIOKHO pacmudpoBaTh
mepeboOpoM He OUeHb OO0JBIIOrO
yucaa Mu(pPOBbIX KOMOMHAIIUIHA.
Bo MHOTMX 3/IeKTPOHHBIX 3aMKaxX
TaK’Ke JTOBOJILHO YaCTO MCIOJb3YIOTCA TAaK Ha3bIBaeMble
KapThl JOCTyIIa — ILJIACTUKOBBIE IPAMOYTOJbHUKY C 3alia-
AHHBIM BHYTpHU uurioM. Takasa KapTa BCTaBJIAETCA B IEJIb
CUHNTBIBAIOIIEr0 YCTPOMCTBA; IIporpaMMa pacIio3HaeT 3a-
mn(PoBaHHYI0 WHPOOPMAIINIO, 1 3aMOK OTKpPbIBaeTcsA. Ta-
KUe CHUCTeMBbI HaJlesKHee IPEeIbIAYIINX, HO KapTy Hamo IIo-
CTOSTHHO HOCUTH ITpU cebe. A 3HAYUT, €CThb PUCK IOTEPATDH
ee. HalitTu moTtom 3aMeHy IOTePAHHOMY B3JEKTPOHHOMY
KJIIOUYy OBIBAeT He TaK-TO IPOCTO.

Buomerpuueckue maHHBIe UeoBeKa A UASHTU(DUKAIINT
yiKe TaBHO HCIIOJIb3YIOTCS B BJIEKTPOHHBIX 3aMKaxX. YCT-
poiicTBa TAKOT'O TUIIA OTKPBIBAIOTCS OTIEYATKOM MaJIbIia,
CKaHUPOBAHMEM PUCYHKA JIAAOHU WU CeTYaTKU rasa. Ta-
Kasa mH(GOpMAaIlsd BBOAUTCS IIPU IIEPBOM HACTPOWKe, HMPU-
yeM IIPaBO JOCTYIA K 3aMKY MOKeT ObITH Y JOBOJILHO 00JIb-
IIIOT'0 YMCJIa JIOHEeH.

Buomerpuueckue 3aMKH1, KaK IIPaBUJI0, UMEIOT 3 pPeKu-
Ma OTKPBIBAHUS ABepPHU: OMOMETPUUYECKUH, ITU(PPOBON KO
1 MeXaHWYeCKUH KJIIOU IJId aBapUUHBIX cuTyanuii. OHu ca-
MbIE€ OPOTHE, HO B TO K€ BpeMsd, KaK YBEPAIOT IIPOMU3BOI-
TeJu, U caMble Haze:KkHbIe. Ho Tak ju a10?

Bo-nepBbix, B lHTepHeTEe MHe IIONAJIACH ITOAPOOHAST AMOH-
CcKas MHCTPYKIINSA, KAK CKOIIMPOBATHL OMOMETPUUECKUIA OTIe-
YaTOK NAaJbIla X035 IMHA U OTKPHITH 3aTeM 3aMOK B €T'0 OTCYT-
crBue. IIpaBma, HAIIM YMEJbIILI B KOMMEHTAPUU TOJBKO
UPOHUYHO YCMEXHYJIUCh XUTPOYMUIO ATOHIIEB U IIPEIJIONKI-
JIU TIPEXKIe BCEro MPOBEPUTDH HAZEKHOCTH OMOMETPUUYECKOTO
3aMKa C IIOMOIIIIO 3JEeKTPOIIOKepa — TaKWe IIPOJAIOTCH
HBIHE BO MHOTUX MarasuHax. KEcii yrapuTh IO 9J€eKTPOHU-
Ke 3aMKa pa3psAamoM BBICOKOTO HANPAKEHUA, JOBOJBHO Be-
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JIUK IIIQHC, UYTO OH OTKpoeTcA. Miu, HampoTus, 3a0JIOKHIPY-
eTcs HaMEepPTBO, 3aKPBIB AOCTYII B IOM M CAMOMY XO3AMUHY.
Bor y:xx 6yzer emy Mopoxal..

A BOT BaM ellfe uTaTa U3 AJIUNHHEHIIEro, HO BeCbMa TOJI-
KOBOT'O OIMCAHISA OJHOI'0 3HAIOIIEr0 YeJIOBEeKAa, KOTOPBIH 110
HEeKUM OpuuyuHaM (HaBepHOe, U3 IPUPOTHON CKPOMHOCTI)
He 3aX0TeJI IIPeACTaBIAThCA IOJHOCThI0. Tak BOT, OH, B Ua-
CTHOCTH, ONMCHLIBAET, KAK BCKPBLIBAETCA YMEJBIM YeIoBe-
KOM KOMOMHUPOBAHHBIN 9JIEKTPOMEXaHNUEeCKUil 3aMOK, TO
€CTh MeXaHUUYeCKUil 3aMOK C OJIOKMPOBKOI 3acoBa 3JIEKTPO-
MAarHHTOM.

«OrkpeiBaerca Taxkoil 3aMok KIIC (KpyThIM IapHeM CO
cBepJiaMHu) Ha pas-IBa, — mnuiieT Ajgexcanap. — PacmoJo-
JKeHUe IPUBoa O0BIYHO BHUAHO Ha ABEPU, MECTOIIOJIOMKEeHIIe
U OPUHIUI (PYHKIIMOHUPOBAHUSA OCTAJbHBIX UacTeil He
BasKHBI, I HET HUKAKOT'O CMbICJIA TPATUTh BpeMs Ha UX H3Y-
yeHre. Eciiu 5JIeKTPOMArHuT IIaCCUBEH B 3aKPBITOM COCTO-
SAHUU — CBEPJIUTCS AbIPA B 00JIaCTH IKOPS SJIEKTPOMATHU-
Ta, AKOPb BBIJBUTAETCA/3aJBUTAETCA TOHKOU OTBEPTKOU,
IIocjie 4Yero 3aMOK B3JIAMBLIBAeTCS OOBIUHBIM METOIOM.
B ciayuae aKTHMBHOTO 5JEKTPOMArHuTa TYIIO CBEPJIUTCS
IbIpa B 00JiacTH OOMOTKM, IIOCJIEe TOTO KaK CBEpJIO paspy-
IIUT TIePBBLIN MPOBOIHUK OOMOTKM, BCE OCTAJIbHOE CTAHO-
BUTCSI MaJIONHTEPECHBIM» ...

OH ;Ke, 5TOT CKPOMHBIN MacTep, JaeT elle OquH, BechMa
moJie3HbIl coBeT: «CaMas CJI0KHAS II0 KOHCTPYKIIUY IBePh
IOJIKHA OBITH CHApY’KM OOIINUTA AeIlNeBbIM AepPMaTHHOM
WJIN IIJIOXO OTOXK)KEHHOM BArOHKOII, O0e3 Jjiaka, 0e3 OJecTs-
IUX Py4YeK, 0e3 HOPOruxX 3BOHKOBBIX KHOIIOK C IIOACBET-
Koii. He momelraeT ycTaHOBUTH U JeKOPATUBHYIO HAKJIAAKY
OT KaKOro-HuOyab HEeZOPOTOro 3aMKa, a TO Jake M caM 3a-
MOK. Ilocjie ero ycTaHOBKM HAIO BBIABUHYTH 3aCOBBI, CIIH-
JIUTH BBICTYIAIOIINEe KOHIILI 00JTapKoi 1 3aBapuTh. Takum
o0pasoM, y BOpa, KOTOPBIN IIOMBITAETCS OTKPBLITH TAKOM
3aMOK, IIOABJISIETCS 3aHATHE Ha HECKOJIBKO YacOB».

B ob61iem, cTapbiii coBeT — He BBIAEIATHCA U3 TOJIIILI, He
IIPUBJIEKATh K ce0e 1 CBOeMy AOMY H3JINIIIHee BHUMAaHIE —
BePEH U B 9TOM cJiyyae. A TO BeAb Jake IIOCTAHOBKA KBap-
TUPHI HA BHEBEJOMCTBEHHYIO OXPaHy He BCEerga IIOMOTaerT.
IToxa oxpaHa ezmer, camoe I[eHHOe YCIIEBAIOT YKPACTb B CUM-
TaHbIe MUHYTHI.
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MHorouejaeBoi
pa3BeabIBATEIbLHO-Y 1A PHBIN

Beproger Bell OH-58D
CIIIA, 1981 rox

CpexHuii KoeCcHbII
oponerpancnoprep Iveco Guarani
Bpazunua — Uranausa, 2011 rox
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Beptonetr OH-58D cupmebi Bell Helicop-
ter cTouT Ha BoopyxeHun 160-i cneyuans-
HOV aBMALMOHHOM rpynmnbl, N3BECTHOM Kak
«HoYHble OXOTHUKM». 3TO NepBbI pa3Befbl-
BaTenbHO-yaapHblin BeptoneT CLWA. OH no-
3BOJIAET OCYLECTBAATD PAa3BeAKY Ha3eMHbIX
Lenen n KOppekTMpoBaTb apTUANEPUIACKUIA
OroHb. lNepBbiit MoNeT BepToneTa CoCToANCA
B OKTA6pe 1981 roga.

Beprtoner cnocobeH BecTu pasBenky
B N11060€e BpeMs CyTOK W B J06bIX MeTeoyc-
nosusx. OH 060pyfoBaH TENEBU3UOHHBIMM
W MHGPaKpacHbIMU NpUBOpPamMu, Na3epHbiM
AanbHOMEpOM-LieneyKasaTenem, Aonnepos-
CKOI1 pagapHoii cuctemoit n npubopom Hou-
HOTO BU[EHMWA, YCTAHOB/EHHbIM Ha LWeme
nunota. ins obHapyxeHus uenn u onpege-
NIeHNA PacCTOAHWA 10 Hee Ha BepToneTe yc-
TaHOB/IEHA ONTMKO-3NEKTPOHHAA cUCTeMa,

pacnonoXeHHas Haj BTYIKOM Hecylero
BMHTa. B 1991 rogy 15 BeptonetoB OH-58D
NpUHUMANW yyacTue B GOEBbIX AeNCTBUAX
B lepcupckom 3anuee.

TexHUYeCKUe XapaKTepUCTUKK:

[nuHa Beptoneta ... ... 10,48 M
BbicoTa 2,29 M
[lnameTp Hecywero BUHTA ............ 10,67 M
Macca nycToro ........eeeeeee.. . 1490 kr

MakcumanbHas B3neTHas macca .. 2 495 kr
boeBas Harpyska........... ot 550 fo 907 kr
MouwHocTb gBuratens 660 n.c.

Kpelicepckas ckopocTb... ... 237 KM/Y
MakcumanbHas CKOpOCTb .......... 241 KM/4
NanbHocTb fencTaus ... 463 KM/y

MpakTnyecknit NOTONOK ...
CKoponoabeMHOCTb . 469 M/MuH
T G —— 2 yen.

BpoHeTpaHcnopTtep paspabotaH ans Boo-
pyXeHHbIX cun bpasunuu B pamkax coBmec-
THOrO NPOEKTa TEXHUYECKOro LieHTpa Opa-
3UNbCKON apMuu 1 KomnaHueit Iveco, Bxops-
el B COCTaB NpoMblIleHHOi rpynnsl Fiat.
Guarani — 370 KonecHblit GpoHeTpaHcnop-
Tep-amubus, KOTOPbIA NOCNYKUT OCHOBOM
AN HOBOTO CEMeiCTBa MHOroLesneBbix 6po-
HUPOBAHHbIX MALIUH, CNOCOGHBIX BbIMONHATH
pa3BepblBaTesnbHble GyHKUMM U obecneyn-
BaTb OTHEBYIO MOAAEPIKKY BOMCK.

MawwuHa Becut 18 T, a ee rnaBHas 0co-
6eHHOCTb — MOAy/bHAs KOHCTPYKLUS, no-
3BONAIOWAA YCTaHaBAWBATb PasnyHble
6alHK, BOOPYXKEHUE, AATYUKU WU CUCTEMbI
CBA3M Ha OJHON U TOM e nnatdopme.

HoBble MalWwMWHbI Ha NPOMbIWAEHHOM
komnnekce Iveco B Cete Jlaroac, wrat Maty-
[pocy. B nporpammy npou3ssopcTea 3anoxe-
Hbl crepylolmne moauduKaumum 6poHeTpaHc-

noprepa: ctaHaapTHas; ¢ 30-mm GawHei;
KOMaH[HbI/ NYHKT; BapWUaHT C MUHOMETaMU;
MalKHa YNpaBNeHNA OrHeM; MallWHa CBA3M
1 KOMMYHWKaLMK/ynNpaBaeHns U KOMaHpo-
BaHWA; PEMOHTHasA; 3BaKyalLWOHHaA; mefu-
LIMHCKas.

TexHUYeCKUe xapaKTepUCTUKK:

KOoNNYecTBO KONMEC ..cevvvvrvvervrennrnennnnnanee 6
KonnyectBo BeywmnX KONEC ..eeeveeeennnnne. 6
[nnHa GpoHeTpaHcnopTepa ........... 6,90 M
Wwnpuna .

BbicoTa
Macca
MowHocTb aBuratens
MakcumanbHas cCKopocTb

MO LOCCE cevrrneeereeernnnenreernnnnennees
3anac xopaa no wocce
JKunax
[NecaHt
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HAYYHBIE 3ABABbBI

OUIUNUECKME

DOKYCbl «siz-

IIpoodonsxcaem nybauxayuro npocmeviuiux
IKCnepumMenmos, Komopbsble 6blL Moryceme
noemopumbs camu, umesn nod pyxKoi npocmeliuiee
ob6opyodoeanue. Hekomopbsie u3 sxcnepumenmos
6bLlU OnuUcCaHnbL 6 HaAYALe NPOULNLOZO 6€KA.

Tem ne menee, onvimbsL 6ce euye npodonrxarom
ocmaeamwvbca UHMepecHbLMU.

CHJIA BUOSHEPTHHN

OpxHo BpeMs B HaIlle#d cTpaHe ObLIN
OUeHb IOITYJIAPHLI BLICTYILJIEHUA Pas-
HOT'O POJa MaroB, KOTOPbIE 3apsrKaIn
OumosHeprueii BOAy, aBaju C SKPAHOB
TeJIeBU30POB «YCTAHOBKY Ha J0OPO»
U Jake IIepeMelnajy IpeaMeThl CHU-
JIOH B3TJIsA[A WX MaHOBEHUEM PYKH.
BrbI TOKe MOKeTe MIPOJEeMOHCTPUPOBATh HEUTO MOTO0HOE.

ITepen mauamom mepBoro «(poKyca» cieayeT IPOU3BeCTH
nmoAaroroBrky. CrJieliTe ns OymMaru MajJeHbKUII KaTaMapaH —
IIPUMEPHO TaKoli, KaK M300pakeH Ha pucyHkKe. [[JnHa ero
MIOIIJIABKOB — mpuMepHOo 50 MM. YKpemuTe Ha Kopabauke
«IIPUEeMHUK OMOSHEPTUU» — KPYKOK M3 TOHKOI Oymaru
IramMeTpoM 0K0J0 30 MM ¢ UepHOU TOUKOU B IleHTpe. YTOORI
IIOILIaBKM KaTaMapaHa He Pa3sMOKJM B BOJE, CMasKbTe UX
BageanHOM. ['OTOBBIN KaTaMapaH CIYCTHTE Ha BOAY B 00JIb-
II0#1 TapeJjKe, Tasdy Uau pororpadpuueckoil KioBere. OObIT
Heo0XO0aMMO IIPOBOAUTE B 3aKPBLITOM IIOMeIleHn, 0e3 CKBO3-
HSKOB, IIOAAJIBIIIE OT OaTapeil U APYTUX MCTOYHUKOB TeILIa.

IToce 3TOTO MOKHO IPUCTYIUTDL K JeMOHCTPAIINU CBOEH
OuosHepruu. 3aJep;KuUTe IbIXaHue U MeIJIeHHO, 0e3 Pe3Kux
IBUKEHUN TpubJIU3bTe CBOE JUII0 K KOPaOIUKy, IPUCTATD-
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HO YCTPEMUB CBOU B30p HA YePHYIO TOUKY. Uepes HEKOTO-
poe BpeMs KOpaOJUK Mo AeiicTBueM OMO9HepPruu, uajayda-
eMOoIi BaIllUM B3TJISLOM, MeIJIEHHO IOILILIBET.

IToTpsceHHBIM CBUAETEISIM OIILITA OOBbACHUTE, UTO UepHAA
TOYKAa IIOMOTIJIA BaM CKOHIIEHTPUPOBATH SHEPTUIO B3TJIAIA.
A nmainbliiie CKa)KnUTe, YTO OMOJIOTUUECKAA S9HEPTUA U3IyUaeT-
cd He TOJBKO TlasaMu, HO U pykamu. U mepexonute K ne-
MOHCTPAITUU CJIEAYIOIIero OIIbITA.

Ia Hero mpegBapUTEJbHO cAejaiiTe U3 aJlOMUHUEBOM
GoJIbTY MU TOHKOI, HO IJIOTHOM OyMaru KpbLILUaTKY WU
ro)pUpPOBaHHBIA aba:Kyp. BOTKHYB B IPOOKY MM AepPeBAH-
HYIO JOINEYKY AJUHHYIO UTJIY OCTPUEM BBepPX, IIOCTaBbTe Ha
ocTpue abakyp MJIU KPBLILUATKY (AJIA ymobcTBa B IeHTPE
caesaiiTe yrayoJeHrne KOHUMKOM CTeP:;KHS IIIapUKOBOM Pyd-
Ku). 3aTeM SKpPaHUPYHTe 95TOT IPUEMHUK OMOSHEPTUU BO-
THYTBIM 9KPaHOM M3 KapTOHA.

ITogHecuTe pyKy K abakypy, KaK IIOKasaHO Ha PUCYHKeE,
IIPoM3HEeCUTe AJA 60JbInero sadheKTa MarnyecKoe 3aKJIMHA-
HUe, IPUIYMaHHOe BAMU, U CEKYH]I uepes JeCATh KPbLIb-
YyaTKa HauHeT BpalllaTbCs.

O0BbsicHeHUe OIBITOB IIpocToe. Ko-
padéiumK M KPBLILYATKY ABUTAeT, KO-
HEYHO, He 0cobas «ICUXuuecKas sHep-
THs», & KOHBEKIIMOHHBIE TOKU BO3AY-
Xa, UAYIIHEe OT TelJoud KoxXKu. Benb
TEMJIO KOKU M BCEro 4YejIoBeYecKOoro
opraHmsMa Co3aeTcs 0MOJOTUUECKH-
MU IIPOIleccaMu, UAYIIUMU BHYTPHU.

KAIIJIN JIETAT... BBEPX

ATOT OWBIT OBLT OomybJaMKOBaH BHepBhie eire B 1907 romy
B JKypHaje «3aIyIlieBHOe CJIO0BO», IPeIHA3HAUEHHOM /s
TMMHAa3UCTOB CTapIinx KJaccoB. [losToMy Koe-uTO B €ro
onucaHuu ycrapeso. Tak, 4acOBOe CTeKJIBIIIIKO ¢ KPYTJILIMU
KpasMu, KOTOPOe HAIOJHSJIN PACTUTEJbHBIM MAacJIOM BO

BpeMeHa I0HOCTH Hpajienyllek, BIIOJHEe MOKHO 3aMEeHUTD,
HaIpuMep, ILJIACTUKOBOM KPBIIIIEUYKON OT COBPEMEHHOM I1jIa-
CTHUKOBOM OYTBLIKU M3-II0J BOJBI.

Wrak, Ha IJI0CKYI0 TapejaKy IOCTaBbTe IIePEeBEPHYTHIN
BBEPX JHOM CTaKaH WX PIOMKY. Ha Hero mojo:KuTe KpbI-




IIeUYKy M aKKypaTHO HAIIOJHUTE ee
pPacTUTEeIbLHBLIM MACJIOM [0 CaMBIX
Kpaes. IlogHecuTe HATEPTYIO IIIEPCTH-
HBIM IIap(OM UJIU HOCKOM CTEKJIAH-
HYIO IIAJIOYKy, W BBl YBUAUTE, KaK
MacJO0 OPUAET B IBM)KEHNEe U HauHeT
BOJIHOOOpPA3HO HMOJHMMATLCA. B KOHIle OIbITa maske cama
MaJIouKa OKAXKeTCsS ITOKPBITOM IEeJBIM PAJAOM MaJeHbKUX
MaCJISIHBIX KalleJIeK.

ITousaTHOe mes0: KamelbKU 3TU YHECEHbI U3 CTEKJIBIIIKA
9JIEKTPOCTATUYECKUMHU 3apsAgaMu, KOTOPble 00pasoBaIUCh
IPpY HATUPAHUHU HAJOUKU IIepcThio. Ho BBI BIOJIHE MOKETe
HEMHOI'0 IOMOPOYUTDL I'0JIOBY CBOUM 3PUTEISAM, O0bABUB IIa-
JIOUKY BOJIIIEOHOM, a ce0s1 — Marom, CIIoCOOHBIM MIPU JKeJja-
HUYM OTMEHUTH JAKe CUIY IPUTAKEHN.

KPYT HA BOJE

Onwucaxue STOT0 OILITA TPUIIIATH
JIeT TOMY HasaJ OmyO0JIMKOBAJ HCCJIe-
moBarenb JI. M. Baumos. CyThb ero
COCTOHUT B TOM, UTO CJIOII TaK Ha3bIBa-
eMbIX aM(puPUILHBIX MOJEKYJ CHU-
JKaeT TOBEPXHOCTHOE HATKEeHIE BO-
IBI, UJIU, UTO TO JKe caMoe, ee MMOBEePXHOCTHYIO 3HEePIUIo.
ITosTomy 1IOIIIANh TOBEPXHOCTU, 3aHUMAaeMasi STUMU MOJIe-
KyJIaMU, CTPEMUTCS YBEJIUUUTHCS.

CBAKHUTE KOHIIBI XJIOTUaTOOYMAaKHOM HUTKU, YTOOBI I10-
JIYYWJIOCH KOJIBIIO, ¥ HATPUTE €€ XOPOIIIeHFKO BOCKOBOI MU
cTeapuHOBOU cBeukoii. Ilocmentee menaeTcs AJIA TOTO, UYTOOBI
HUTKA He CMaYMBAJIAaCh BOIOI. AKKYpPATHO IIOJIOKUTE HUT-
HOe KOJIBIIO Ha BONHYIO ITOBepXHOCTb. CKOpee BCero, OHO
IIPpUMeT HEKYIO IPOU3BOJIbHYIO (hOpMYy. A BOT €CJIM BHI C TIO-
MOIIILI0 MMATETKY MJINM OJHOPA30BOT0 MEIUITMHCKOTO IIIIPUILA
KaIlTHeTe Ha IMOBEPXHOCTh BOABI BHYTPHU IIETJIU PACTBOP XO-
3AWCTBEHHOTO MbLJIA UMW AUYHOTO IMTAMITYHS, Bbl YBUIUTE
MaJIeHbKO€e UyJ0: IIEeTJIA caMa II0 cebe HauHeT PacCIIupPAThC,
cTpeMsACh IpuodpecTr (hopMy IPaBUIBLHON OKPYsKHOCTH.

Ha camom pnesie uynma HeT: IpoOCTO IIPHW 3aJaHHOM IIE€PH-
MeTpe PUTypPhl KPYT UMeeT MAaKCUMAJbHYIO IJIOIIALb, UTO
COOTBETCTBYET MUHUMYMY IIOBEPXHOCTHOI d9HEPTUHU.




YPOKH MACTEPCTBA

DPOTOCHEMKA

[TAHOPAM

MwvL 6cezda umeem 603MOHCHOCMb OCMOMPEMBCA
60KpY2, 3anewamanems 6 céoell namamu naHopa-
Mmy oxpyixcarouel mecmunocmu. Pomo- u eudeo-
annapamypa maxoil 603MOHHOCMBIO KPY206020
0630pa He o6nradaem. Tounee, wmobsvL 3apurcu-
posambv naHopamy OKpYyHcarou,ezo mMupa, Heoo-
xo00umvL ocobbre npuemsvl. O mom, KAKO6bL OHU,
MbL celliac u no0zo8opum.

Hawnen cnawasa

YesroBeueCcKU IJIa3 UMEET JOBOJIBHO IITUPOKUI YTOJI 0030-
pa — mpubausureabHo 135° mo Beptukasu u 200° mo ropu-
30HTAJIN, a TUIINYHAS (poTOKamMepa — TOJbKO 35° IO BepTuU-
Kasu 1 oKojio 50° mo ropusonTasu. IlosTomy 1mom TepMuHOM
«mmaHopaMHas ororpadusa» MoaAPasyMeBalOT CHUMKH, JU00
cleJaHHBIe ¢ OOJbIINM yryioM o03opa (6oJsbime 180°), aubo
MIOJIyUeHHbIe IIYTEeM «CIIUBKHU» OTAEJbHBIX KaJIpPOB B eINHOE
nesoe. IIpaBma, B mociemHee BpeMsAa MHOTHE CMapT(hOHBI
uMerT (GYHKINIO IIaHOPaAMHOHM cheMKH. Ho 1o KauecTBy
CHUMKHU CMapT(OHOB, KOHEUHO Ke, Xy:Ke, YeM Y COBPEMeH-
HBIX (hoTokamep. Tak UTO, ecam HY)KHO BHICOKOE KauecTBO,
IPUXOAUTCA OpaThedA 3a poToammapar.

Bbei0OpaB TOuKy cheMKHU, (poToammapaT CTAaBAT HA IIITATUB
C TaHOPAMHOI T'OJIOBKOU — HPUCIIOCOOJIEHUEM, ITO3BOJISAIO-
IITMM ITOBOPAYMBATH €T0 B TOPU30HTAJIBHON IIJIOCKOCTH. HOT-
Jla IeJaloT U BepTHUKAJIbHbIEe manopaMbl. Torma goroammapar
TocJie KaskI0ro Kapa IOBOPAYMBAIOT Ha OIIPEIeSIEHHbIN Yol
B BePTUKAJbHOU ILTOcKocTu. CresaB IepBbId Kaap, almmapar
IIOBOPAUYMBAIOT C TAKUM PaCcueToM, HAIIPUMED, BIPABO, YTOOBI
IpaBBIN Kpail IPebIAYINero Kajapa HEMHOTO IIepeKPhIBAJICA
JIEBBIM KpaeM Iocjenyroinero. Taxk OymeT moToM Jierde COCThI-
KOBAaTh U CKJIEUTh OTJeJIbHbIE CHUMKU B €IUHYIO JIEHTY.
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IIpumep ropu30HTAIHHON IAHOPAMBIL.

Hawunyuiium ocBellieHreM IIPU CheMKe IIaHOPAMBI CJIEHY-
eT CUUTATh PAaCCeIHHBIN CBET, TaK KaK IIPAMOM COJIHEUHBIN
CBET OCBeIllaeT pas3IndyHble 00BEKTHI B Ipeesiax OJHOM U TOK
JKe MaHopaMbl IIOJ Pa3HBIMHK yIJIAMH II0 OTHOIIIEHUIO K Ha-
osrromaresio. Bece Kaapsl maHOpaMbl CHIMAIOT C OAMHAKOBOM
9KCIO3UINEH.

ITpu manopamHOl chbeMKe 0co00e BHUMAaHUe CJaeayeT yue-
JISITh BBIOOPY TOUKHU CHEMKH, TaK KaK MpPAMbIe JUHNIU, Pac-
IIOJIOKEHHBIEe IIePIeHIUKYIAPHO OITUUYECKOil ocu 00BLeKTH-
Ba, HA CTHIKAX CHUMKOB IIOJIYUAIOTCA M3JOMAHHBIMU. B ma-
HOpaMaX apXUTEKTYPHBIX COOPYKEHUI M YMeHbIIeHNs
NCKAXeHUN IIePeKPLITHE COCETHNX KAAPOB CIAeAyeT YBeJIu-
yuTh 70 30 — 40% . Heob6xoxauMo ClIeIuTh 1 3a TeM, YTOOBI
OJIMBKO K I'PaHUIAM Kajapa He ObLI0 ABMMKYIIIUXCS IpeaMe-
TOB WJIU TeHeIl OT HUX, TaK KaK IIPU CheMKe IIaHOpPaMbl OHU
MOI'YT IIOIACTb B Pa3Hble CHUMKHU U CHeJIaTh HEBO3MOYKHOI
UX CTBIKOBKY.

CBhbeMKy ¢ HeOOJBITIOr0 YIAJEeHUI IPOTIKEHHBIX IIPAMO-
JUHENHBIX 00bEeKTOB, He YMEIIaIoMINXCsa HA OJHOM CHUMKE
(apXUTEeKTypPHBIE COOPYIKEHNs, BHICTABOUHbIE 3aJIbl, YUACTKI
bepera peKH, CTeHLI KapbepOB), IIPOU3BOIAT TaK:Ke C Iepe-
KPBITHEM Ha HECKOJbKNX CHUMKaxX. OJHAKO B 9TOM cjaydae
BMeCTO II0BopoTa (poToamnmnapara BOKPYT OJHON TOUKU OCYIIle-
CTBJIAIOT IIOCJENOBATEIbHYI0 CHEMKY C PA3JIMUYHBLIX TOUEK
CTOSHIS, PACIIOJOMKEHHEIX 10 JUHNM, MapaIeJIbHON OCHOB-
HOH IIJIOCKOCTH CHHMMaeMoro oobexkTa. IIpu aTom Heobxomu-
MO TIaTeJIbHO CJIEIUTEL 34 IMPABUILHLIM PAaCIIOIOMKEeHUEeM
OIITHUUYECKOIi ocHu (poToammapara KaK 10 OTHOIIIEHUIO K ILJIOC-
KOCTU 00'bEKTa, TaK M II0 BBICOTE.
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Tlepexogun k nugpe

Tax, BKpaTiie, 0OOCTOUT JEeJI0O B TOM CJIydae, eCcJu ChbeMKa
BezleTcsa Ha miIeHKy. OgHaKo spa IIEHOUHOU almapaTyphbl,
II0 CYIIIEeCTBY, COIILJIA Ha HET, OcTajlach B IpoIioM. Hrixe
y OosbIHCTBA (hoTOoII0OUTE el U ITPO(hecCOHATIOB B X0y
nu@poBbie, 3JeKTPOHHBIE (poTOanmapaTsl.

YTo0BI OTAENbHBIE CHUMKY OyAyIeld maHOpPaMbl MOKHO
OBLJIO TJIABHO CIIUTDL, OHUM JMOJIYKHBI OBITH CHATHI, KaK yiKe
TOBOPUJIOCH, C IIEPEKPBLITUEM, a He BCTHIK. [[JIsg 5TOro B Co-
BPEMEHHBIX ITU(PPOBBIX KaMepax 00BIYHO MMEETCs CIIeINalb-
HBIA PeKUM HAaHOPAMHOU CheMKHU. B 9TOM peKuMe B BUIO-
nckareae niu Ha JKK-MoHMTOpPE, KaK IIPaBUJIO, MTOKa3bIBA-
eTcs Kpall IpeabIayIero Kajapa, 4To0bl ObIJIO IIPOIIEe BBIO-
paThb yros moBopoTa Kamepbl. B ogHUX (hoToammaparax aTa
00J1aCcTh AeJlaeTcA MOJYIPO3PauHOi I yao6cTBa COBMeIIie-
HUS KaJpOB, a B APYT'UX MHUHUMAJBHO JONYCTHUMYIO 30HY
IIEPEKPBITUSA ITOKA3BIBAIOT IIBETHHIE IIPAMOYTOJIbHUKM, TIOAB-
JIAIOIIEeCA B KaJpe.

s obecrieueHMA IIJIABHOTO TOHAJIBHOIO IIePexXoa B CepUu
¢ororpaduii B pe;kuMe IaHOPAMHOM CHeMKHU IIPeaycMaTpUBa-
eTca (pUKcaIusa BRIIEP:KKY 1 AuadparMbl (eCI TAKOTO PErKU-
Ma B Balllell KaMepe HeT, TO HeoOXOAMMO CHUMATh B PYYHOM
WJIN TIOJTyaBTOMaTUUYecKoM pe:kume). IIpu sTom obs3aresieH
TaKKe PYYHOI PeKUM YCTaHOBKU OajiaHca 6eJioro, a TaKiKe
HaJIM41e PyJHOI (DOKyCUpPOBKU. BoJjiee Toro, 4To0bI ITaHOpPama
ObLIa IPUTOHA /IS ITeUaTy B O0JIBIIOM (hopMaTe, HeOOXOI1-
MO COOJIIOCTU HECKOJIBbKO MPOCTBIX ITPABUII.

Bo-1repBhIX, BO BpeMs CheMKU KaapOoB s OyayIei maHo-
paMbl ONIATH-TAKY HACTOSATEJIbHO PEKOMEHIYETCSA MCIOJIbB30-
BaTh IIITATUB C NPUMEHEHUEM CHIeIlMaJbHOM IMaHOPaMHOI
TOJIOBKU, KOTOpAasi MMeEEeT IPaflyCHYIO0 Pa3METKY II0 TOPU30H-
TaJu U IO BepTukaau. IIpu sTom Bo usbe:kaHue mIpodaeM co
CKJIEMKON maHopaMbl HEOOXOAMMO BBICTABJIATE IIITATUB II0
YPOBHIO M IEPUOAMUYECKU KOHTPOJMUPOBATH U KOPPEKTUPO-
BaTh IOJIOYKEHUE KaMepPhbl BO BpeMsA ChEMKU.

Bo-BTOpPBEIX, OYEeHBb YACTO IIPU HAYKATUN KHOIKHU CITycKa
MOXKHO CJIYYallHO CIBUHYTH KaMepy, II09TOMY PeKOMEHIYeT-
CA MCTOJIL30BATh JJIA 9TOU 1€ TPOCUK WU ITYJIHT JUCTAH-
IIMOHMHOI0 YIIPaBJIEHUA.

B-tperbux, misa obecrieueHUA HAWTYYIINX PE3YIbTATOB IIPU
ChbeMKe ITaHOPaMBbI OCh IIOBOPOTHO I'OJIOBKH IIITATUBA TOJIK-
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CrenuajJbHBIH MEePEeXOTHUK TSI IITa-
THBa, KOTOPHII MOMOTaeT BHICTABUTH
0Ch BpallleHUsI 10 HOJAJbHOW TOUKe
¥ u36exaTh mapajiiaKca mpu cheMKe
maHopam.

Ha IIPOXOJIUTL UYepe3 TaK Ha3bl-
BAaeMbIN OIITUYECKUU IIEHTP, WU
HOZAJbHYIO TOUKYy. Ecimu omru-
YeCKUHU IeHTP KaMephbl OCTAHeT-
CcAd HEIOJBUIKHBIM, TO HE BO3-
HUKHeT IIapaJuiakc (OT Irped. pa-
rallaxis — OTKJIOHeHIe), KOTOPBIA MOXKET IIPUBECTH K PA3IBO-
€HUIO N300paKeHsd Ha CHUMKE I K PaspbiBaM B KOHTYpPax
00beKToB. TaKkue HeLOCTATKY ILJIOX0 YOMPAIOTCs Jarke caMoi
«yMHOI» ITPOrpaMMOM /15 M3TOTOBJEeHUA nanopaM. IloaTomy
IIpU CheMKe HaJ0 MCIOJIb30BATh CIEIUAIbHbBINA MEePEeXOTHNK,
ycTaHaBJIWBaeMBbIil Ha IITAaTUB (CM. )OTO).

Yro KacaeTcsa TpeOOBaHUN K 00beKTHBaAM, TO IPABUJIO
3mech Takoe. Yem 0oJjiee KOPOTKO(MOKYCHBIN 00HEKTHUB BbI
BO3bMETe, TeM MeHbIIle XJOIOT OyaeTe mMeTh. Kpyrosoii
00'BEeKTHUB «PBIOUII TJIa3» MMeeT II0Jie 3peHusd, PaBHOe WU
Iaske mpesbimaroniee 180°, u TeopeTUUEeCKU IMO3BOJISIET II0-
JyJaTh KPYTOBYIO UJIH Jaske cepuuecKyio ImaHOpaMy Bce-
ro U3 OABYX m300pakeHuii. IIpasma, mpu 3ToM Hen30e KHbI
OIITUYECKIe NCKAMKEeHNs, IIPUCYIIIe CAMOMY O0BEeKTUBY, HO
9TO MHOTZA JIeJlaeT CHUMKU Jaske MHTepecHee.

Ecau @poroanmapar cHab:xkeH TpamchoraTopom (Zoom), TO
CHIUMATD JIYUIIle OMSAThL-TAKN HA MaKCHMAaJbHO KOPOTKOM
(OKyCce U UMETh B BUAY, UTO UBMEHATL (DOKYCHOE pPaccTos-
HUe B IIpoIlecce ChbeMKHU ONHOUM MaHopaMbl HeJIb3d.

B mporecce cimuBaHuA (POTOCHHMKOB C MCKAMKEHUAMU
B mpocreiimux mporpammax tuma Ulead cool 360 mosker
IPOMBOUTH HECTHIKOBKA OTHAEJbHBIX KaApoB. McIpaBuUTb
IIOJIOJKEHMEe IIOMOJKET IpeaABapuTeIbHasd reoMeTpruuYecKas
KOPPEKIuA CHUMKOB BPYUYHYIO CpeAcTBaMu Ipad)uuecKoro
pemaxTopa (Hampumep, ¢ IIOMOIILIO CTAHAAPTHOTO (PUIBTPA
Spherize B Adobe Photoshop).

Bouee cio:xHOI mIpobaeMoil ABIAIOTCA TOHAJIbLHBIE HEO-
ITHOPOAHOCTH O0OBEKTOB B Kaape. Hampumep, B COTHEUHYIO
IIOT0y, OCOOEHHO IIPM HEBBLICOKOM IIOJIOKEHHM COJIHIIA,
B KaJp MOTYT IIOIIACTh KaK XOPOIIIO OCBEIlleHHbIe IPeIMEeThI,
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TaK U 00BEKThI, HAXOAAIIecs B IVIyOOKoi Teru. IlogqooHasa
mpobjieMa BOBHUKAET 1 IPU CheMKe B IIOMEIIeHnH, IIe Yepes
OKHAa IPOHUKAET THEeBHOII cBeT. [IJId pellleHus 9Toii IpobJie-
MBI IPUMEHAETCA CheMKa B IITUPOKOM AUHAMUYECKOM IuAa-
nasoHe (High Dynamic Range, HDR). CyTh ee 3akjrouaercs
B MHOTOKPaATHOM ChbeMKe OJHOTO 1 TOTO JKe KaJpa C pasJini-
HOU SKCIIO3UITHEli, UYTOOBI IIPU MOCIEIYIOIIe KOMITLIOTePHOI
00paboTKe MOKHO OBLIO BHIPABHUBATH TOHAJIHLHOCTD.

E1tte ogny mpobaemy co3maioT ABMKYIITHECA 00BeKThI, KO-
TOpPbIe MOTYT BBIXOIUTH M3 OJHOTO Kajapa, BXOAUTDL B APYTOM
WUJIA BOOOIIe BHE3AIHO MOABIATHCSA MM HMCUE3aTh IPU CHEM-
Ke. Takue 00beKTHI OOBIYHO IPUXOIUTCA YIAIATh BPYUHYIO.

Tlhoshanmns: gua nanopan

IIporpaMmbl a1 pasIWUYHBIX BUIOB TpaHchopMaium
n300pakeHusd CeroqHs BechMa pacIpoCTPaHeHbl. 3/1ech II0-
moiger Jg000i 0ojiee MJIM MeHee HPOABUHYTHIA rpaduuec-
KU peJakTop C IOAAEPKKOM CJ0eB M I'paJueHTHON IpPo-
spaunoctu (Corel Photo Paint, Adobe Photoshop u ap.).

ITopsnok meidicTBUII BO BcexX pefaKkTopax OyaeT MpUMepPHO
onmHaKoBbEIM. CMBICJ oIlepaluii 3aKJ0UYaeTCs B TOM, UTO-
OBbI, MCIOJIB3Ys CJIOU U I'PaJNEeHTHYIO IPO3PAYHOCTh, K IIep-
BOMY KaJAPy BHAXJIECT MIPUKPEIUTH BTOPOIl, KO BTOPOMY —
TPeTU# U TaK Jajiee O CAaMOT0 IIOCJeqHero Kaapa.

Bosee Toro, 8 Adobe Photoshop CS ects gake crernuaib-
HBIII MHCTPpyMeHT — Photomerge, mmpu momoIu KOTOPOTO
MOXKHO CIITMBATh IIAHOPaMBbI, He BRIXOJAA U3 pemakTopa. Ilpu
9TOM PETYJHPYIOTCS U 30HA IIePEeKPBITU, U UCKaKeHue 1ep-
crneKTuBbl. Habop KaapoB cOXpaHsAeTCcs IO CJIOSIM, UTO IO-
3BOJIAET TOYHO OTPENAKTUPOBATh TOHAJIbHBIE ITEPEeXOIbI.

ITomuMo yHUBEpCATbHBIX IpaUUecKrX PefaKkTOPOB CYIIle-
CTBYIOT U IIPOTPAMMBbI, CIEIHMAJIbHO IIpefHa3HAUeHHbIe I
cIuBaHua KagpoB. Kak mpaBmiio, IpPoCTeHIye IPorpaMMbl
IJISI CKJIEHKY TIaHOPaM BXOIAT B KOMILIEKT IIOCTABKU JII0OOTO
mudpoBoro (oroamapara, IMeEIOIIero PesKuM MIaHOPaMHOMI
cbeMKU. OgHAKO [JIA N3TOTOBJICHUA OOJIBIINX «MO3AMYHBIX» ,
KPYTOBBIX MK TeM OoJiee chepruecKux maHopaM BaM IIOHAIO0-
O0siTcs OoJiee CIIOMKHBIE IPOTPAMMBbI 1 JTOTIOJHUTEIbHAS o0pa-
0OTKa MCXOAHBIX CHIMKOB B Ipa)TuecKOM peIaKkTope.

ITosTOoMy mpaKTHUUECKU BCe IMPOTpaMMbI, IpeJHa3HAUeH-
HbIe [JIs CKJIEeWBaHUS ITaHOpaM, B CAMOM HadaJie PaboThl
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IIpumep BepTUKAJIBHON MaHOPAMBI.

3ampalnuBaioT 3HaueHue (OKYCHOTO
paccTossHUSA 00'beKTHUBa (UJIU ero yroJ
3peHus). ITO HeOOXOAUMO IJIsA BbIOO-
pa pagmyca OKPY:KHOCTHU, IO KOTOPOH
HAJ0 pasBepHYTh CHUMOK HAa IIJIOCKO-
ctu. To ecTh mpeoOpasoBaTh ero u3
HOPMAaJIbHOH, IPAMOYTOJBLHON IIPOEK-
YUY B MUJIUHAPUUECKYIO UJIU chepu-
YecKyIo (B KauecTBe aHAJOTUU MOYKHO
MPUBECTH TEXHOJIOTUIO IOJYyUYEeHUS
KapThl MUPa, KOraa IJio0yc pasBepThI-
BalOT HA IIJIOCKUU JIUCT).

Opuoii U3 IepPBBIX IIPOrPaMM, IIPeJ-
Ha3HAUEHHbBIX CIIEIINAaIbHO AJIS COCTaB-
JIeHUs TMaHopaM U3 OTAEeJbHBIX Kal-
poB, aBiasgerca QuickTime VR Autho-
ring Studio, Brimepmias eme B 1997
roay. BayKHO OTMETHUTH, YTO KOMIIAHUS
Apple Computers mpemaoxkmaa sTy
IIPOrpaMMy B MaKeTe C YHUKAJIbHBIM
dopmaToM I IpeAcTaBIeHUA BUPTY-
anpHBIX maHopaM QuickTimeVR (QTVR) u GecmiaTHoii mpo-
rpaMMO IJIA UX IIPOCMOTPA.

Aoobpesuarypa VR osmauaer Virtual Reality — srtor
TepPMUH OBLT BBEIEH CIEeIUAJbLHO IJIs 0003HAUEHU BUPTY-
aJbHOU maHopaMmbl. IIpuuem HaumHas ¢ IATON BepcUHU IIa-
Kera QuickTime cTaso BO3MOXHBIM BOCIPOU3BOLUTL HE
TOJILKO KPYTroBbIe, HO 1 chepuuecKkue maHopambl. Ha caii-
Te geoimages.berkeley.edu/wwp.html moxxHO mOCMOTpPETH
pasinuyHble MPUMEPHI IIaHOPaM, CAeJaHHBIX B (popmare
QuickTime VR.

W3 mpocreiimnux mporpaMm AJIs aBTOMATUYECKOTO CIIH-
BaumusA mamopam mMoxxHO BeigeauTh Ulead Cool 360, KoTopas
OTJINYAETCS, IMOMKAIYH, CAMBIM IIPOCTBIM U IPYKECTBEHHBIM
nnrepdeiicom (cm. www.ulead.com/cool360/runme/htm).
M paboThI ¢ 3TOM mporpaMMoil He TpebyeTca KaKux-JImnbdo
MHCTPYKINII — BCe AENCTBUSA OHA BBIMOJHIET ABTOMATH-
yecKu 3a Tpu miara. OgHaKo gamHas mporpaMMma IJIoX0 KC-
IIpaBJsieT reOMeTPUUYECKHe NCKaKeHU .
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[ETEKTOPHbIM
[MEPEOATHK

Bcem msBecTHO, uTO Ie-
TEKTOPHBIMU OBIBAIOT TOJb-
KO pamzumomnpueMHUKUu. Tax
OyMaJl 1 s, IIOKa MOM XOPO-
i 3HaKoMbIi BukTop Be-
ceIWH He paccKasajJ MHe,
KakK B 60-e Togbl IPOIIIOTO
BeKa, Oyayuu CeJbCKUM IIa-
PEeHBKOM, CTPOUJ IeTeKTOP-
Hble TPUEeMHUKH.

Bwmecre ¢ apyrom onu mo-
CTaBUJIW aHTEHHBI U JIOBUJIU
pasuble pammocramnuu. On-
Ha'KAbI, PEIIUB y3HATh, HA
KaKOM YacToTe IPUHUMAET
€ro JIETeKTOPHbBIN ITPUEMHUK,
BukTop moiimas Ty ke cTaH-
M0 HA CEeTeBOU ITPUEeMHUK-
pamuony «Menoaus» ¢ KOM-
HaTHOU amTeHHOU. CHUMAas
HAYIIHUKU C TOJIOBBI, OH
BAPYT VCJBIIIAJ, YTO B AUHA-
Muke «Memoauu» paspajics
rpoxor. Ilogysn B HayIIHUK,
U TO JKe 0TO3BaJIOCh 13 AMHA-
MUKa paanosabl! BukTop Ha-
yajg pasbuparbca U yoemui-
Ccsd, YTO €ero JeTeKTOPHBIN
MIPUEeMHUK SABJSETCS eIle
U IIepeJaTunKOM.

Korga merexkTopubIiii mpu-
eMHUK OBLT HAaCTPOeH Ha
MOIITHYIO CTaHITNIO, OH pado-
Tal B peXKHUMe Iepemavyn
Jydiie, Korma BUKTop «yxo-
IWJI C BOJHBI» — XY:Ke, HO
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daxt
IIPUEeMHUK MOT ellle 1 Iiepe-
JaBaTh CUTHAJIEL.

Kak cymen pasobpaTnhcs
BuxkTop, Haaumo ObLIA BTO-
puYHaA MOAYJIALUS BBICO-
KOUYaCTOTHBIX KoOJIeOaHUi,

octaeTcd (aKToM:

MPUHATBIX OT PaguoOBera-
TeJILHOU CTAaHIINU AHTEeHHON
U BBIJEJIEHHBIX pPe30HaHC-
HBIM KOHTYPOM JeTeKTOPHO-
ro IpueMHHIKA.

Ha pgerekTopHBINI 1guOn
IIOCTYIIAJIN MOIYJINUPYIOII[He
3BYKOBBIE K0OJIe0aH!s OT Ha-
yIIHUKa (MUKPO(OHA) MIn
¢ marauTodoHa. ITockombKy
IIPOJeTeKTUPOBAHHBIE KOJIe-
0aHNsS pPagMOCTAHIIUI HMe-
IOT IIOCTOSIHHYIO COCTABJISIO-
II[YI0, TO OHA BBIBOJAUT THOI
Ha 0OoJiee JMHEHHBLIA yuac-
TOK, TJe MOAYJUPYIoIIue
KOJIe0aHUs He UCKAMKAIOTC,
He IIPOUCXOJUT UX OTCEUKH
npu paboTe Ha HAYAIbHOM
y4yacTKe XapaKTepUCTUKU
amomga, uTO OBIBAeT, KOTga
HA KOHTYpe HeT BhICOKOUAaC-
TOTHBIX KOJEOAaHUMA.



3AO0YHAA IKOJA PATUOIJEKTPOHUKHA

B aTom ciryuae monynaupy-
foIre KoaebaH!s OCyIecTB-
JISIOT yIapHOe BO30YyIKIeHe
KOHTypa Ha ero pesoHaHC-
HOH yacrtore. IIpumMepHO Tak
3BYUYUT KOJOKOJI Ha CBoell
Pe30HaHCHOM YacToTe, ecJIu
B HEro yIapUTh.

IIpomio HeKoTOpPOE Bpe-
M, 1 Bukrop Becenun ma-
IIHUcaJl MHEe IO 3JIEKTPOHHOM
ImouTe, UTO, OKas3bIBaeTcCsd,
a(deKT ObLI 00HAPYKEH II0-
YTH BeK Hasaj.

B coob1ieHnn Ob11a KOonus
3aMeTKHu u3 KypHajyia «Pa-
nmo Becem» 3a mexabpp 1927
rojga, rae sToT 3PdexT ObLI
onmcaH. A MOCKOJIbBKY B Hell
ObL7Ta CCBLIKA Ha IIPEIBLITy-
ITYyI0 MyOJIUKAIINIO B TOM 2Ke
JKypHaJie, s pasbIiCKaJ 1 ee.
IIpuBosky obe. Ouu, Bo-mep-
BBIX, OUEeHb WHTEPEeCHHI,
IIpuyYeM Aake CTHUJIEM K3JIO-
JKeHMs, a BO-BTOPBIX, II03BO-
JAT BaM CaMOCTOSTEJIbHO
clesaTh TeTeKTOPHBIN Iepe-
TaTUNK.

«Papno Bcem», N218,

ceHtsbpb, 1927 rop

Mukpo-nepeparuuk.

(O6 o0nHom onwvime c Oe-
MeKMOPHbLM NPUEMHUKOM. )

A. IlocmHukos.

(Mocksa.)

B mamwux pagmoskypHamIax
HUYero He TOBOPUJIOCH O TOM,
KaK IPU IIOMOIIM ITPOCTOTO

IIPUEeMHUKA ¢ KPUCTaJLInYe-
CKHUM JETEKTOPOM IIPpU HAJIU-
YU JIUITL JIBYYXUX TPYOOK
TIePeroBapuBaThCS C OJIUBIKIU-
BYIIIMMU PAAMOIOONTEIAMU,
TOKe JeTeKTOpPHUKaMu. Bor
s U X0Uy MOAEJIUTHCSI MOUMU
ONBITAMU C TOBApPUIIlAMU,
WHTEePEeCYIONIMMUCA II0J00-
HBIM BOIIPOCOM.

IIpe:xme Bcero caemyer
YTOBOPUTHCA C COCEIOM, aH-
TeHHAa KOTOPOTO HAXOJUTCS
BOJIM3U Balleil, 0 TOM, UTO
o0a BBI cJyIIaeTe, IOIYyC-
TUM, CTAaHIIUIO M. KoMuH-
TepHa. HacTpouB xoporro
BaIllU IPUEMHUKY, TOJIb3YIi-
TeCh MOMEHTOM, KOT/Ia BBIK-
JI0UeH MUKPO(OH Iepenaro-
el CTaHIIUM, HO MAIIWHA
IIPOIOJIsKaeT paboTaThb, UTO
XOPOIIIO ONPeNeJuTh IO Xa-
pakTepHOMY IITyMy, Tak Ha-
3bIBAEMOMY «(OHY», U BOT
B 9TOT-TO MOMEHT Balll He-
MYZAPEHBIN IIPHUEeMHHUK IIpe-
BpalllaeTcsd B MepemaTuuK.
Temepb BaM ocTaeTCs CHATH
TPYOKM C TOJIOBBI, OAHY IIPH-
JIOXKUTDH K YXy, — 9TO OymeT
Tejie(OH, a BTOPYIO HUCIIOJIb-
30BaTh KaK MUKPO(OH, CJIO-
BOM, IIOCTYIIATh Tak Ke, Kak
IIPpU PasToBOpeE II0 TOPOACKO-
My Teaedony.

B maHHOM OmIBITE BEI ITE-
JINKOM 3aBWCHUTE OT Ilepeza-
IOIlel CTaHIUM, U TaKOI
POCKOIIbI0, MHE AyMaercHd,
MOTYT IIOJB30BATLCA JIUIID
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Te, KTO JKUBET B 3 — 4 Ku-
JOMEeTpax OT Iepenaronein
CTAaHIIIU MOIITHOCTBHIO OT 4
u 00Jlee KMJIOBATT. Y KasaH-
HBIM CIIOCOOOM IIePeTOBOPOB
CO CBOUM COCEIOM IOJIb3Y-
och g4 B Mockse.

Tosapuiu-paguooouTe-
J1, OCOOEHHO MOCKBHUM,
HWCIIBITANITEe OIIMCAHHLINA CIIO-
co0 meperoBopoB 0Oe3 mepe-
JaTUMKa W TIOMECTUTe 3a-
MEeTKU O pe3yJbTaTaX OIILITa
Ha CTpaHHUIlaX JKypHaIa
«Pagmo Becem».

«Papno Bcem», N224,
nekabpsb, 1927 rop,
HeTeKkTopHbIA Nepenarymk.
A. O. KysHeyos.

(2. Bop, Hucez. 2y0.)

B Nel18 «Pagmo Becem» mo-
MellleHa 3aMeTKa T. IlocTHu-
KoBa — «Mukpo-mepenar-
ynK». Bopckaa aueiika OIIP
B TOPOJOJI:KEeHIe BCell IIpo-
eI 3MMBbI YIIPAsKHAIACD
B IIOJOOHOTO pPOJa PasroBoO-
pax uepes IeTeKTOPHbIE IIPU-
eMHUKU. JTOM1 HOBUHKOI 3a-
WHTepecoBaIach cTaumusd Jle-
mmacKoro B H. Hosropoge
¥ HapPOUYHO IIyCKaJa MaIlluHY
Ha 1/4 vaca 6oJibITlle 0OBIKHO-
BEHHOT'O B aHTPAKTaX MEKIY
rnepegayaMu, B Havyaje WU
B KOHIIe ITepeavn.

OnsIT mOKAasajd CJeayio-
miee. MOKHO TaKUM OyTeM
XOPOIIIO IIeperoBapuBaThCs,
ecJii aHTeHHBI PaCIIOJIOKe-
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HBI B OJHOM HaIIpaBJIeHUU
WJIN TIapaLIeIbHO APYT APY-
Iy Ha PacCTOIHUMN METPOB
40 — 60. AuTeHHBI, pacIo-
JIOMKEeHHBIE IO, IPAMBIM yT-
JIOM, He JaBaJi TaKoro 3(Q-
dexTa. AHTEeHHEI, IMEOIIIe
Pa3HYIO BBICOTY, MOLJIK CJIY-
JKUTh IJsA IepeJauu, eciau
OHHN TOJABEIIeHbI II0 OLHOI
JUHAN. AHTEHHBI, PACIIOJIO-
JKeHHbIe IapaJjjejbHO U K
TOMY K€ MMeIOI[e Pa3HYIo
BBICOTY, He BCerja MOTJIHU
CIYXKUTh IJIs OQHOBPEMEH-
HOII mepemauuM U IIpHeMa.
Bosee nuskas aHTenHa Mor-
Ja TOJbKO HNPUHUMATH, HO
He IepegaBaTh.

Cusa pasroBopa TaKUM
nytem O0bl1a R7—8. Panuo-
JI00UTEIN CBOOOHO IIepero-
BapuBanuch. Cucrema me-
TEKTOPHOI'0 IPUEMHUKA TYT
posn He urpaja. Paccros-
"Hue ot H. HoBropoza 5 xm.
B H. Hosropoxme mepenar-
yuK 1.4 KujgoBarTa.

K sTtum samerkam HE00x0-
IUMBI HeOOJbIIINe KOMMEH-
Tapur. YTo 03HAUAIOT CJIOBA:
KOTJla BBIKJIIOUEeH MUKPO(OH
mepemampIeil CTaHIIUM, HO
MallliHA TIPOAOJIzKaeT pado-
rath? Kakas mammua?

A Bce mpocTto — B Te
OBl JJAMIIOBBIE PaguoIIepe-
ITaTYUKU OBLIH eIlle peaKoc-
TbI0, W BBICOKOUACTOTHLIE
KoJe0aHusA MOJydaau ¢ IIo-
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MOII[bIO DJIEKTPOMAIITNHHBIX
reHepatopoB. OHU MMOXO0KU
Ha COBpPeMeHHbIe TeHepPaTo-
PBI OOBIYHOTO CETEeBOTO IIe-
PEMEeHHOr0o TOKa, TOJIBKO PO-
TOP BEPTUTCA 3HAUUTEHLHO
ObICTpee, U IIOJI0COB HA HEM
OUeHb MHOI'O, J0 HECKOJIb-
KHUX COTeH. Y IaBaJioCh JOC-
THUYb YACTOT IO COTEH KUJIO-
repii, COOTBETCTBYIOIIIUX M-
amasoHy MOJIWHHBIX BOJIH
(IIB). Ceituac B Mmupe coxpa-
HUJICA TOJBKO OLUH TaKOU
nepegatunk — B IlIBerun.
O cumTaeTcsa MYy3eHMHBIM
9KCIIOHATOM, HO BIIOJIHE pa-
00TOCIIOCO0EH, 11 ero BKJIIO-
YyaoT pasa OgBa B TI'OJ IIO
OOJIBIITUM IpasgHuKaM,
omoBecTUB 00 9TOM 3apaHee
PagroII00UTEIbCKYIO 00IITe-
cTBeHHOCThL. Ha uacToTe
16 xI'im om mepemaeT TeJie-
rpagom Bcero Tpu OYKBBI —
SAQ@ — cBOIi IIO3LIBHOI.

3aMeTbTe elle, 4YTO OIIM-
caHHas pagnoCBA3L IIPOBO-
IUTCS B o0OMX HampasJie-
HUSAX — U OT IIEPBOTO IIPU-
eMHHKA KO BTOPOMY, U OT
BTOporo kK mepsomy! Kax
TOBOPSAT PASUCTHI, TO II0JI-
HBII AyILJIeKC (IBYCTOPOH-
HASI CBA3b 0€3 BCAKUX IIe-
PeKJIUYeHUH ¢ IpueMa Ha

mepegauy).
WUnea panmocBsA3u ¢ ucC-
IM0JIb30BAHUEM  BHEIITHEro

MOIITHOTO IIOJISI BJIeKTpoMar-
HUTHBIX BOJIH OT KaKOTO-
100 ITOCTOPOHHETO IIepeaarT-
YMKa WU Jake eCTeCTBEH-
HOTO MCTOYHWKA BO3HUKAJA
B IIBITJIUBBIX YMaX HCCJIENO-
BaTeJel M JOOUTeJel pa-
I10, IO BCEH BUIUMOCTHU,
HEOMHOKPATHO WM B CAaMBIX
pasHBIX BapuaHTaX.
IIpocTetimuii BapUaHT
(oIITHMUECKOro Auama3oHa) —
9TO CUTHAJIUBAIUA 3€PKAJb-
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IleM, HaOpPaBJIAIOIIUM COJI-
HEYHBIHN JIy4 Ha KOPPECIIOH-
IeHTa. MeraminueckuM
(uTOGBI HE PasbUJIOCh) ITOJIH-
POBaHHBIM 3€pPKaJoOM IJd
9TOM IIeJIM OCHAIIAJNCH Ja-
"Ke mmpodeccruoHaJbHBIE CIIa-
carteabublie xuiaetel! C ca-
MoOJIeTa CUTHAJIbl BUSHBI 3a
HECKOJBKO  KHJIOMETPOB.
YTo0LI HaIpPaBUTL JYyY HE
TOJBKO HPOTUB COJHIIA, HO
1 B JIOOOM APYroM HaIIpas-
JIeHUU, WCIOJb30BaJH [IBa
3epkaja: mepBoe HalpaBJs-
JIO JIyY Ha BTOPOE, a TO YiKe
Kygma yrogao. KoHcTpyKIiius
Has3bIBaJach «Treauorpad»
1 PeKOMeHI0BAaJIach AJIS BO-
€HHBIX UTP B IIHNOHEPCKUX
aarepax B 30 — 50-e roasr
mpoiiaoro Beka. He 3a0wnI-
BaliTe, UYTO CBET — ITO TOYKE
9JIEKTPOMATHUTHBIE KoJjieba-
HUsA, KaK U PaJgMOBOJHEI.
PasHuma ToJbKO B AJUHE
BOJIHBI, €CJUW [IJs pamguo-
BOJIH OHA M3MePSeTCs KUJIO-
MeTpaMu ¥ MeTpaMM, TO
IJI cCBeTa — OOJIAMU MUK-
poHa.

TesepoHHyI0O CBA3b 0€3
mnepefaTymKa y OIOHOTO U3
KOPPECIOHIEeHTOB paspada-
TeiBaii B M®TU B KoHIle
1950 — mauaJse 1960-x ro-
mos. IlepemaTymK MOIITHOC-
ThI0 BCEro HECKOJLKO MILJI-
JIMBATT PACHOJIATAJICS PAIOM
C IPUEMHHKOM M IIOCHIIAJI
KOPPECIIOHAEHTY HEeMOIYJIH-
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POBAHHYIO HECYIITYIO. ¥ TOTO
OblIa TOJIBKO aHTEHHA C IU-
ONHBIM MOZyJATOpPOoM. Ilo
cytu — CBY geTeKTOpHBIH
OPUEeMHUK C PYIOPHOHN aH-
renuoli. OHA mepeussydaia
00paTHO yiKe MOIYJIHNPOBAaH-
HBII curHaia. B 3-cm puarma-
30HE BOJH C HEOOJIbIINMU
HAIIpPaBJIeHHBIMI aHTeHHAMIUI
moJiyyaJjiach CBA3b Ha pac-
CTOSAHUU COTEH METPOB.
CraTbsa ¢ omucaHueM IO0XO-
JKUX SKCIIEPUMEHTOB TOSBU-
JIach IIPHUMEPHO B TO »Ke Bpe-
MSA U B 3HAMEHUTOM aMepu-
KaHCKOM KypHajge «Proce-
edings of IRE». ITockoabKy
yCTaHOBKA BeIYIIEr0 Koppec-
MOHAEHTa IIOJyJyajiach ViK
OUeHb IIOXO0XKEeH Ha PaguoJo-
KaTop, BO3HUK PAI UOel, Ka-
caloIuXcsA PATUOJOKAIINOH-
HBIX OTpasKaTeJjieli-MasaKoB,
CUTHAJIM3UPYIOIIUX O cebe
MyJIbCUPYIOIITUM CUTHAJIOM.
Mepiaroniyo TOYKY JETrKo
3aMEeTUTh U OTJIUUYUTH Ha 9K-
paHe JOKaTopa OT Heu3MeH-
HBIX CHUIHAJIOB OKPECTHBIX
npeamveroB. OcHOBaHHBIE HA
STOM IIPUHITUAIIE OIIO3HABATE-
JU «CBOM-UY:KOU» MPUMEHS-
JUCh HA caMOJIeTax eIle BO
BpeMA BTopoit MupoBoit BOi-
HbI. IlomoOHBIX IIpemJIo:Ke-
HUN MOXKeT OBITHL eIle mIo-
BOJILHO MHOTO, JIeJI0 TOJbKO
3a TBOpUeCKOU (hanTasueii!
B. IIOJIAKOB,
npodeccop



YUTATEJBCKUN
KJIYB

Bompoc — otBeT

A caviwan, wmo 6 AnoHuu
Hay4uauco, 000bl8ambs 30.10-
mo u Odpyzue pedrosemenv-
Hble dNeMEeHMbL U3 CIMOYHBLX
800. Omkyda oHU mam 83s-
aucv? Kax amo denaemcsa?

Huxuma Ilempos,
Canrxm-Ilemepoype

Iy mmpomsBOJCTBA MHO-
TUX COBPEMEHHBIX Mpuodo-
poB, Hampumep AKKyMY.JId-
TOPOB T'OPUAHBIX ABTOMOOH-
Jieli 1 TeJIeBU30POB C IIJIOC-
KUM 9KPaHOM, HEOOXOIM MBI
penKoseMeIbHbIe 3JIEMEHTHI.
Taxkue pegKoseMeJbHbBIE Ma-
Tepuabl, Kak, HaIpuMep,
Tepbuit (MATKUNA cepedpuc-
TBIIT METAJLI, KOTOPBIA MOK-
HO pes3aTh HOKOM), HCIIOJIb-
3YIOTCSA TPU IIPOU3BOACTBE
CyIllepMarHuToB, KaTaJnsa-
TOPOB 1 CBEPXIIPOBOSHUKOB.
IIpengmonaraercs, 4YTO CIpPOC
HA 5TOT MeTaJLJI OyJAeT TOJIb-
KO pacTu, HO, II0 pacueTam,
HBIHEIITHUX 3aIIaCOB XBATHUT
npumepHo Ha 30 jert, uTO 3a-

CTaBJISIET CIEIAJNCTOB YiKe
celiuac Ccepbe3HO 3aqyMBbI-
BaThCsA 00 aIbTePHATHUBHBIX
crocobax JOOBIUM.

Mexay TeM SaBHO M3BecC-
THO, UTO IIPY Ir'aJIbBAHOILIAC-
THUKE 1 HEKOTOPBIX IPYTHUX
TeXHOJIOTHUYECKUX IIPOIec-
cax HEKOTOpPOoe KOJMUUYECTBO
30JI0TA W OPYTUX PemgKo3e-
MeJbHBIX METaJIJIOB IIOIIazga-
eT B CTOUHBIE BOABI. X IIbI-
TAIOTCS BBLIABJINBATL C IIO-
MOIILI0 0COOBIX (PUIBTPOB,
HO 3aYacTyIO0 5TO HEBBIT'O/-
HO, IMOCKOJBKY D9TH JI€MEH-
ThI, KaK IIPABUJIO, COIEp-
JKaTcs B BOZe B OUeHb Ma-
JIBIX KOJIUECTBaX.

M BoT HemaBHO KOMaHIA
nccaeaoBaTe el permia muc-
po0OBATH AJIsI BBLIABJIMBA-
HUS PeSKO3eMeJIbHBIX dJie-
MEHTOB HAHOCTPYKTYPHPO-
BAHHBIN TUAPOKCIS MarHUI.
IIposepka mokasaJa, UTO He-
JOpOorve UYacTHUIbl HAaHO-
CTPYKTYPHUPOBAHHOIO T'HIPO-
Kcuga Marums, mo Gopme
HaIOMUHAIOIINe IBETHI (ec-
JU CMOTPETh Ha HUX uepes
MOIITHBIZ MUKPOCKOII), 3a-
Iep:xkuBaioT 6osee 85% pex-
KO3eMeJIbHBIX MaTepuajosB,
PACTBOPEHHBIX B CTOYHBIX
BOZAX.

Ilo MHeHMIO aBTOPOB HO-
BOM TEXHOJIOTMM, UX METO[
BBIJIEJICHIS PEeIKO3eMeIbHBIX
MaTePHAJIOB 13 BOILI MMEET
OTPOMHBIN ITOTEHITHAJ.
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2 Kak  pacrer
A noyemy? xeusyr? Tre
U Korga OT-
KpbLICA TepBblii B Mupe 0ank? Kro
usobpes mbuiecoc? Mosker su coba-
Ka... yIpaBaATb aBromoomaem? Ha st
¥ MHOTHE [DPyrue BOIPOCHI OTBETUT
0YEpPETHOM BBIMYCK «A mouemy?».

IIxonpsauk Tum m BcesHaiika us
KoMIbioTepa BuT mpomoskamoT cBoe
myTeIIecTBUE B MUDP HaMSATHBIX [JaT.
Yurareseili KypHaja IIPUTJIAIIaeM
OTKDBITH HEe BCEM H3BECTHBIE CTpa-
HUYKY WCTOPUU HAIIEH CTOJUIBI —
MocKkBBEI.

Pasywmeercs, OyayT B HOMepe Bec-
tu «Co Bcero cera», «100 TwICSY
«mmouemy?», BcTpeua ¢ HacTeHbKOM
u auuioii, «Mrporeka» m apyrue
HaIIu PyOPUKHU.

JIEBTILA 2 proess o4
3ell Ha CTOJIe» UH-
Tareseil JKIET PaccKa3 O COBPEMEH-
HBIX 3€HUTHBIX YCTAHOBKAX U YepTe-
JKU OYMasKHOUM MOZeJSU 3€HUTHO-IIY-
mevyHoro komiuiexkca «Ilaumups C-1».

IOHbBIE 9/IEKTPOHIIUKY IPOJOJIKAT
CTPOUTDH « YMHBIN OM», TOYUHEE CUCTE-
MY OIIOBEIIleHUA 10 MOOMJILHOM CBA3U
0 HEHCIIPABHOCTAX OOOPY/OBAHUS.

B py6puxe «Bmecre ¢ Apy3baMu»
YuTaATeNN HAUAYT KOHCTPYKIIUIO Tpe-
HayKepa-CHEeroy0opIuKa.

JIro6uTreseit ronoBosomok B. Kpac-
HOYXOB IOPaAyeT HOBOHM paspaboT-
KOH, M, KOHEUHO, B JKypHaJe OyayT
OIIyOJIMKOBAHEI II0JIE3HBIE COBETHI.

ITodnucamvca Ha Hawu u3danus
8bL modiceme ¢ 1106020 mecaya
6 11060M Noumoeom omadeneHuu.
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O6mumit Tupak 48400 sx3. 3axas
Orneuarano Ha OAO «Opzena OKTAGPS-
ckoit Peposroniuu, Opzpena TpyznoBoro
Kpacuoro 3uamenu «IlepBaa O6pasmoBas
Tunorpadus», puanan «Pabpura odeer-
HOil meyatu Ne 2».

141800, MockoBckada 0061., r. [IMuTpos,
yia. MockoBckas, 3.

JKypHuain saperucrpupoBan B Munucrep-
crBe Poccuiickoit @egepanuu mo geaam Ie-
4aTu, TeJepasuoBellaHud U CPEACTB Mac-
COBBIX KOMMYHUKAIIWIA.

Per. ITN No77-1242

Ilexkyapanus 0 COOTBETCTBUM
nmericrBuTenbHA 1m0 7.02.2014

BeInycKk M3TaHUA OCYHIEeCTBJIEH Ipu (pu-
HaHCOBOM moaxep:xkke MexepaabHOTO
areHTCTBA IO IIeYaTH M MAaCCOBBIM KOM-
MYHUKAQLUAM.



TABHBIM-JABHO

IloMKpaT, Mo KpaiiHeil Mepe, aBTOMOOUJIb-
HBIN, BUAeJ, HaBepHoe, KasKablii. Ho He Bce
3HAIOT, UTO Ha3BaHUE 9TOT'0 IMIOAHEMHOTO MeXa-
HU3Ma II0IIaJI0 B pycCKUM A3bIK u3 HunmepaaH-
noB, rae dommekracht o6o3HauaeT MexaHU3M
IS TOTHATUA PA3JIUYHBIX I'PY30B.

T'oBopaT, uTo HasBaHMe, KaK WM caM MeXa-
Hu3M, B Poccuio 3ases Iletp I, Korma yumics
B 'onmnamanm xopabeabHOMY Aery. A BOT camMo
YCTPOMCTBO — II0 KpalHel Mepe, BUHTOBOM JOMKPAT — U3-
BECTHO B TEXHUKe eIlle CO BpeMeH ApxXuMena, MpUayMaBIiie-
I'0 «apXWMeIOB BUHT» , WJIN IITHEK, KOTOPBIA IIPUMEHIIN A
ImoabeMa BOJBI IO TPyOaM.

Takum o0OpasoM, MTOMKPATHI IMOSABUJINCH 3HAUUTEIHHO
pambIiiie aBTOMOOMIEI. M300peTaTeseM Ke aBTOMOOUIBLHO-
ro JOMKpaTa IpuHATO cuutaTh [IluTepa JlyHaTn, KOTOPHIH
daHuMaJica pemouToM MaiuH B 20-x rogax XX cToseTus B
CIITA. A oH, B cBOIO 0Uepedb, IIOACMOTPETI A0 CO3MaAHMIS
ABTOMOOMJIBHOTO IMMOAHLEMHNKA B...IIapuKkMaxepckoii. Mgesa
OCeHMJIa MacTepa, KOrAa OH yBUAEJ, KaK IapuKMaxep, Ie-
pen TeM KaK CTPUYL eT0 ChIHA, IMMOJHAJ KPECJao Ha HYKHYIO
BBICOTY C IIOMOIITBIO ITPOCTOT0 T'MAPABINYECKOT0 YCTPOMCTBA
C PYYHBIM (BepHEe HOMKHBIM) IPUBOIOM-HACOCOM.

B marieii ctpaHe cpean aBTOMOOUJIMCTOB JOJT0€ BpeMs
OBLIM IIOIIYJIAPHLI BUHTOBBIE JOMKPATHI 0€3 peayKTopa. OTO
JIOBOJIBHO YBECHCTOE, HO OUeHb HaJesKHOe YCTPOMCTBO, O KO-
TOPOM BOJHUTEJHU IO CUX IIOP BCIIOMUHAIOT C TEILJIOTOM.

IlepBbie peeuHble TOMKPATHI OTEUYECTBEHHOTO IITPOM3-
BOJICTBA MOABUJINCH BMecTe ¢ «s/Kurymamu». ['pysoBoii
TPAHCIIOPT TPeboBas 6oJiee MOIIHBIX JOMKPATOB.

" Ha cMeHy BUHTOBBLIM IPUIILINA THIPABINYECKUE
YCTPOMCTBA, KOTOPBIMU KOMILIEKTOBaaNChL I'A3BI
u 3UJIe1. A BoT m1st MA30B 1 « YpasioB» IPUIILIOCH
MIPUAYMATh OCOOBIN ABYXIITOKOBBIN I'MAPaBIUYEC-
KUl JOMKDPAT, UMEBIIIHII OOJIBIIYI0 PA00UYIO JIHHY.

Kpome MexaHUUYECKUX, IPUMEHAIOTCS T IPABIIAYe-
CKIe IV THeBMaTUUeCKUe JOMKPAThI, IIPeCTaBIIA0-
e co00M B IIPOCTEHINIEM CIyUae IIPOUHbIe TePMeTH-
YecKre MEIKU C BeHTUJIAMU. B cAyTOM COCTOAHUU
MEIIIOK ITOAKJIAABIBAIOT IO I'PY3, 4 3aTeM C IIOMOIITHIO
Hacoca HAIIOJIHAIOT €ro BO3AYyXOM HJIN BOIOH.




Ha koHBepTe ykaxuTe: «[pu3 Homepa». MpaBo Ha yyacTne B KOHKypce
[aeT aHkeTa. BeipexbTe Nonocky ¢ BaMMy OLLeHKaMy MaTepuranos

C nep|30|7| CTpaHuLbl 1 BJIOXNTE B TOT XXe KOHBEPT.

CAMOMY AKTMBHOMY
U IFOBO3HATEJIbBHOMY YHTATEJIHO

MiG-29 FULCRUM "RUSSIAN MIGS’

CBOPHAS MO[LENb CAMOIJIETA Mul'-29

Hawm TpagMumoHHble TpM Bonpoca:

1. Moyemy Ha opHol nNnathopme GOEBON MaLLMHBI UMK
TaHKa CTaparoTCs CO3[aTh KaK MOXHO BoribLue BapUAHTOB —
PEMOHTHYIO MaLLIMHY, MOCTOYKIaAHMK, MYHKT KOMaHO,0BaHUs
u ppyroe?

2. MpepcTaBbTe, 4TO Bbl XOTMTE CO3[aTb PEKOPAHbIN
paKeTHbIi aBTomobunb. Kakue koneca u LWnHbl Bbl Ha HEro
noctasute? Moyemy?

3. MNouemy Bpemsi oT BpemeHu B cpyTbone ucrnonb3sytot
He obbluHble Henble, a uBeTHble MAuM?

NMPABMIJIbHBIE OTBETbl HA BOMPOCHI
«FOT» N2 10 — 2013 r.

1. MameHsTb rabapmTbl CTaHAAPTHBIX BarOHOB B LUMPUHY
1 BbICOTY He6e30MacHO, MOCKONbKY NPOEMbl MOCTOB, TOH-
Hernewn 1 APYrux COOPYEHUI Ha >KeNne3HOM Jopore PaccHm-
TaHbl Ha HbIHELLHME Pa3Mepbl.

2. Teub B TeHTe nanatku obpasyeTcs NOTOMY, HYTO MpH
MNPUKOCHOBEHWM HAPYLLAETCsi MOBEPXHOCTHOE HaTsXKeHue
nnexkn Bogapl. YTobbl He Kanano, onbITHblE TYPUCTbI NPOBO-
AT NanbLEem [0 HM3a NanaTtku, Aenasi Takum obpasom Kak
6bl BOPOIKKY AN CTOKA BOAbI.

3. B aToMmax Le3us CpaBHUTENBHO Nerko Bo3byamnTb Ko-
nebanus. Moatomy B 1967 ropy 3a cTaHaapT ceKyHabl 6bina
npuHsaTa npopomkutensHocts 9192631770 uyknos koneba-
HUIM aToma uesus-133. MNpaspa, B nocnegHee Bpems, M3-3a
Marnoro PacnpoCcTPaHeHusi 3TOro 3NeMeHTa B Npupoae,
MPUMEHSIOT M JPYrMe 3MEeMEHTbI, Hanpumep, CTPOHLMK
M faxe pryTb.

Mosapaensem ¢ nobegoi Hukuty MUXAMITOBA
u3 r. Octpoe Mckoeckoi o6n. bnusok 6bin kK nobepae
Anekcanap CaBuH u3 r. bBapHayn.

BHumaHme! OTBETbI Ha HaLl GAMLKOHKYPC A0KHbI GbiTb MOCAaHbI B Te4eHne
rosyTopa MeCsILIEB MOC/e BbIXOAA XypHaria B CBET. [laTy OTnpaBkv peaakums

Y3HAET MO WTeMMEeNo NO4YTOBOro OTaAeNIeHns OTrnpaBuUTeNs.

45963 (ropoBast) — Mo KaTanory areHTcrea

v

UHaekc 71122,
«Pocneyvatb»

Mouta Poc-

MO KaTanory pOCCHICKOM Npecchbl «

v

cun» — 99320.



