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ITonumexHnuuweckuii my3eil co mecmHo

¢ Mockoeckum my3eem copemeHHO20 UCKyccmea
u I'ocydapcmeenHnbLm aumepamypHovLm my3eem
opzanHu306anu 6bLCMABKY nod Ha3éaHuem

«200 yoapoe 6 munymy». Hmenno ¢ maxoi
CKOpOCmb10 cmy4iana no Kiasuulam Kearupuyu-
posannaa mawunucmra XX cmonemus.

BmpoueM, Ha ueMIMOHATaX MUPA IO MAIIUHOINCU — CY-
IMIeCTBOBAJIA U TaKWe — UEeMIIMOHLI U UeMIIMOHKY ITOKAa3bI-
BaJM U KyJa Jydlliue pe3yabTaThl. TaK, PeKOp CTOJIeTH
o6b11 paBeH 800 ymapam B MUHYTY. U IIpu 9TOM TEKCT J10JI-
JKeH OBITh OCMBICJIEHHBIM, KaXKJad OIIMOKa-
oleyaTKa HakasblBajiach MITpag)oM — CHU-
masz 50 04KoB.

Ommaxko cama 1mo cebe HHUITyMIasd Ma-
IIIMHKA cO3[[aBajach BOBce He JJIs TOTO,
yTOOBI Ha HEl CTABUJINCH PEKOPIBI CKO-
ponncu. Korpa oqHaK bl K 3BHAMEHUTO-
My OpuTaHCKOMY ApaMaTypry BepHap-
ny Iloy mpuiiia HaHUMAaTBCS Ha pabo-

Kpucrogep Jarem llloyas — ogun us uzodpera-
TeJiell MUNIyIied MAaIIMHKA.
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BBICTABRKH

Ty MaIIUHUCTKA, KOTOPas rOpJo 3asgBUJIA, UTO OHAa CIIOCO0-
Ha medyaTaTh cO CKopocThio 60 cjI0B B MUHYTY, JUTEPATOP
JIUINL pasBes pykamu: «Hy, rae :ke s BaM BO3bMY CTOJBKO
caoB?»

W sT0 umib ofuH 13 TUTEPATYPHBIX aHEeKIOTOB, KOTOPBIH
MOXKHO OBLTTIO y3HATh HA BBICTaBKe. BecA SKCIIO3UITUSA ITOCBS-
Iajach Mpekae BCero «MUIIYIe MalllnHKe KaK 00beKTy 1
TJIABHOM TEeXHOJIOTHU CO3JAHUS JIUTEPATYPHOTO TeKCcTa B XX
BeKe». TaK, BO BCAKOM cjydae, CKa3aHo B IIpecc-peJnse.

BricTaBka mHTEpecHa XOTs ObI yiKe TeM, UTO B 9KCIIO3U-
Y OBLIN IIPEACTABJICHBI He TOJbKO IepBble IMUIIYII[Ie ar-
peraTnl, KOTOPBEIM OT poxy y:ke O0oJsiee 100 jer, HO U JaUU-
Hble MamuHKY JIbBa TojicToro, Biaagumupa MasakoBckoro,
Muxanma 3oimenko, bopuca Ilacrepuaka, Mocuda Bpoxc-
Koro, Anexcauapa CoixeHUIIBIHA U IPYIUX mucaTeein XX
CTOJIETHUS.

31ech ke ObLIN IPeCTaBIeHbI, KCTATH, M TEKCTHI U3 MY-
3eMHBIX U JUUYHBIX KOJJIEKI[NI, CO3NaHHbIEe IPU TOMOIITHU
aTuX MamuHoK. Cpeanm HUX, K IPUMEPY, MAITNHOMUCHBIHA
TEeKCT 3HaMeHuToro pomana «Mactep u Maprapura» Muxa-
uja Byaraxosa, «Cmoco6 paspelieHus MHHMOM mpobJie-
MBI...» JIbBa PyOummTeiina 1 BecbMa 00beMHUCTaA MAaIIMHO-
nuch poMaHa «s/KusHb 1 cyanba» Bacuaua I'pocemamna.

OTaebHBIM pPasgesioM CTAJIO IIpefcTaBJeHMe MUINyIei
MAIITMHKNA B COBPEMEHHOM MCKYCCTBE — MHCTAJLIAIINU, Kap-
THHBI, KOJIJIAMKYU U3BECTHBIX PYCCKUX XYIOKHUKOB — I[Mut-
pus Ilpurosa, Miasu KabakoBa u Ipyrux.

Ho mockoabKy HaI KypPHAJ TeXHUUYECKUH, JaJbHEUIITHNH
PasroBOp MOWAET B OCHOBHOM O TOM, KTO IIPUAYMAJ YCTPOM-
CTBO IIOJ, HA3BAHMNEM «IIMIINYINAA MAIINHKA», KAK OHA COBEP-
IIIeHCTBOBaJIaCh M BUAOU3MeHsAJNach. KcraTu, ele OSHUM
IIOBOJOM JJIsI OPTaHM3aIMM SKCIO3UINY, KAK I'OBOPAT, II0-
cay:KuJa Taxkoii paxT. CTO ceMbAecsAT JIeT Has3a  M3BEeCTHBIN
BceM aMepuKaHCKuil nmucaresnb Mapk TeeH, ou :xe CaMiosIb
Kiemenc, BIepBble MCIOJIL30BAJ HUIMYINYI0 MAIIUHKY IJIs
HAIIMCAHUS OYePEeSHOTO POMAHA.

B MoaomocTu oH omHO BpeMsA ObLT TuHorpadgcKuM Habop-
IMUKOM. A IIOTOMY Cpa3y OIeHWJ JOCTOMHCTBA HOBUHKH.
VYaoapsas mo KJIaBUIIaM OJHUM HaJIbIIEM KayKIoH PyKU (cie-
mmas CHCTeMa MAIITMHONKCH ObLila MPUAyMaHa HEeCKOJIbKUMU
rogaMu 1o3s:ke), TBeH mepBo-HAIIePBO OTIIeYaTAaJI IICHMO CBO-
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eMy Opaty: «fl mbITaroCh MPUBLIKHYTL K 9TOH HOBOMOIHOM
MMUIyITell MaInHKe, HO IIOKa, IT0X0Ke, 0e3 ocoboro yciexa.
OxHAKO 9TO MOs MepBad MOUBITKA, W d BCe iKe AyMaio, UTO
A CKOPO U JIETKO HAay4YycCh IIOJL30BaThCA €I0... §1 moJsaraso,
YTO OHA OyZeT meyaTaTh ObICTpee, ueM s MOTry mucatb. OHa
yMelljaeT yiiMy CJIOB Ha OfHOI cTpaHuiie. OHA MUIIIET OTYET-
JIUBO, He MajKeT U He casKaeT UePHUJIBHBIX KIIAKCY...

Mapk TBeH u B caMOM Jiejie BCKOpe Hay4YHJCsS IIeUYaTaThb
HACTOJBKO OBICTPO, UTO MEPBLIM M3 IMHUcCATEJeH IpeICcTaBUI
B M3aTeJLCTBO MAITMHOIINCHYIO PyKoIuch pomana. Ciayuu-
Jock 9T0 B 1876 roxay. Ilo BocmomuHanuaM camoro TBeHa,
TO OBLIJT MAIIWMHONMWCHLIA OPUTMHAJ 3HAMEHUTONH KHUTU
«IIpuraiouenusa Toma Coiiepa». OgHAKO UCTOPUKHU YCTAHO-
BMJIM, UTO CHAyaJjia IKUcCaTeJb OTIeYaTayJ Ha MAaIIUuHKe
«/Kusup Ha Muccucunm».

Bceaen 3a HuM cBoio HenpeMeHHYI0 HOpMy B 1000 cios
B JeHb Ha MAaIlIMHKE, KOTOPYIO INpaBujbHee OLIJIO ObI Ha-
3BaTh He MUIIYIeH, a meuaTarlneii, cTajl BEIKOJIAaUUBATh
U TMOHBIHe JIo0uMbIM MHOruMHu [[:xkek Jlonmom. A aurepary-
poBennl yTBep:kaaioT, uTo kabuuer JI. H. Tosmcroro Tpyamo
IIPeACTaBUThL 6e3 MOTMOTOIHOM, Ha HAIll HEIHEITHUN B3TJIA,
mMamuHKY « PemuHrTOH» . [loHAUay McuepKaHHBIE PYKOIIU-
cu JIpBa HukosaeBruua mpuBoAMia B MOPAIOK ero :xkeHa Co-
dopa AagpeeBHa. I'oBopar, pacckas «Ilocie 6ama» oHa mepe-
nuckiBasa 90 pas! Taxk uTo « PeMUHITOH» 3HAUUTEJIBHO 00-
JIETYUJI ee TPY.

OpHako, ecau OBITH TOTOIIHBLIM, IIEPBOIPOXOAIIAME B 3TOM
Iejie OLLIM BOBCE He JUTEpaTopbl. PazpaboTka MexaHU3Ma
MMUITYIe# MalIUHKY IIPUHAAJIEKUT BCe-TaK! KOHCTPYKTO-
paMm. Hemaso siomeii COBMECTHO WJIW HE3aBMCHUMO APYT OT
Ipyra OpuUXOAuJIu K ujaee ImevaTyu TeKCTOB.

Taxk, emie B 1714 rony OpuTaHcKasa KopoJjeBa AHHA pas-
pelinya BeIZauyy maTeHTa nH:KeHepy 'empu Muany. B ma-
TEeHTEe TOBOPUJOCH, UTO aBTOP M300pes «MCKYCCTBEHHYIO
MaIllMHY, UJIN MeToJ HaHeceHUA OYKB, IO OOHOI WJIH IOC-
JieJoBaTeJbHO ONHY 3a IPYroii, Kak IPU PYIHOM IIHCHME».
K coxanenuio, B TeOpUU OCYIIECTBUTH 9TO 0Ka3aj0Ch IIPO-
e, 4eM Ha IpakTuke. Muja He cyMeJs IOCTPOUTH Peasb-
HO paboTaoIlyo NUITYITyio Mamuuaky. IlogobHas yJacTb
IIOCTUTJIA U MEeCATKHU APYTUX m3obperareseil, MBITABIINXCS
peanusoBaTh TY XK€ UIEI0.
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3HAMEHHUTHIH «YHIEPBYI».

IATOoro He yAABAJIOCh CHeJIATh
HUKOMY BILIOTHL A0 60-x romos
XIX Beka, Korja raseTHBIA pe-
JaKTOp M M3JaTeJb M3 IIITAaTa
Buckoncun (CIIIA) Kpucrodep
JIarem Illoyns perirni, HAaKOHEII,
po06JIeMy BMECTE CO CBOMM KOM-
nanboHOM Kapmaocom I'mupme-
HOM. 3a 5 JieT OHM M3TOTOBUJIU
okoJio 30 Momesell MAIIIMHOK, IPHUUYEeM KayKJaad cIedyIolasd
ObLiIa JIYUIlle IPedbIAYINe, HO HMO-IIPeKHeMy JajieKa OT CO-
BepieHcTBa. Tombko B 1873 roay ObLiia co3gaHa JOCTATOYHO
HaJeKHasd U yA0OHAs MOJeJNb IMUINYIell MalllnHKMI, KOTO-
pyto Iloyas BMecte ¢ I'muaneHoOM IIPeAIOMKIIN PYKOBOICTBY
u3BecTHOU (pabpukm PeMMHITOHA, BBEIITyCKAaBIEH Opy:KUe,
IIBeHHbLIe U 3eMJIeeIbuecKye MaIllnHbI.

IlepBasa nuinyinas MallnHEKa MMeJIa IPUMEPHO TOT Ke
BHEIIHUI BU, YTO U IIOCJEAYIOIINe KOHCTpyKIuu. Keraru,
IIOHAYAJIY 34 KJaBUATYPy MAIIMHOK HAPALY C KEeHIITMHAMU
3acejil 1 MY KUNHBI, YTO BLI3BAJIO HEKOTOPOE 3aMellaTe /Ib-
ctBo. Kak mx HaspiBaTh? Mamunucramu? Kax-To HeJloB-
KO — MAIIINHUCTBI K TOMY BPpeMeH! BOAWJIU IIaPOBO3EI C CO-
cTaBaMU II0 JKeJIe3HBIM JOPOoraM.

Brpouem, 3aTpygHeHNs ¢ HA3BaHUAMU OBLIM MEJIOYbIO II0
CpPaBHEHUIO ¢ HeJJOUeTaMM caMO¥ KOHCTPYKIIUU IIEPBOIT MO-
Iesd MUINyInel Mamuuaku. IleuaTath HA HeWl MOYKHO OBLIO
TOJILKO IPONMUCHLIMU OyKBamMu. Kpome TOro, IIOCKOJIBKY JIN-
Tephl, IPUBOANMbIE B ABIKEHNE KJIaBUIIIAMU, OLLIN CIPSATA-
HBI IO KApeTKOM, YTOOLI YBUIETh OTIIeYATAHHBIN TEKCT, ee
IIPUXOANJIOCE BpeMs OT BpeMeHU mogHuMaTh. CaMu JIuTephl
JOBOJILHO UACTO OTBAJUBAJNCH, 4 UTOOBI IIPUIAATh UX Ha
MECTO, IPUXOAMIOCH NCKATL MacTepa. B nTore nmMean MecTo
U PasJIMYHbIe Ka3ycChl, OAUH 13 KOTOPBIX HAIIIEJ OTPaYKeHNne
B XYJOKECTBEHHOM JuTepaType.

ITomHUTE, KAaK M3BECTHBIN IPEIIPUHIMATEIb U CBIH TY-
penkomnoagarnuoro Ocramn Beugep B pomane «30JI0TOH TeJe-
HOK» opraumsoBaJ pupmy «Pora m KonwiTa» ?

«Ha 6aszape Oblima KymJjeHa cTapas OUITyIIas MaIlllnHKA
«Annaep», B KOTOpPO#l He XBaTajio OYKBBI «€», U ee IIPU-
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IIIJIOCh 3aMEHUTEL OYKBOM «3». IloaToMy IIepBOe »Ke OTHOIIIe-
HUe, oTupasBjenHoe OcTamoM, B MarasmH KaHIEJAPCKUX
IPpUHALJIEXKHOCTEH, 3ByUao TaKk: «OTOYCTUTS IIOLATIJIIO0
€90 Kypbapy T. IlannKoBcKOMY 151 U3pHOMOPCKOTO OTHAS-
JoHuA Ha 150 py0isii (CTO IATHLARCAT) KAHIIIIPUHALIIKHO-
CT9H B KpaAuT Ha cusT IIpaBisuusa B ropons ApbdbaToss.

ITPMNJIOKOHNS. B3 npuIoKIHII» .

A 3Haere, moueMy IUIIyIAas MAIIMHKA C TYPEIIKUM aK-
IIeHTOM OKasaJjach MapKu <«Anmiep», a He «PeMMHITOH»
WU « YHIEPBYA» ? 9T MOJe N UMeJU IITUPOKOoe PaciIpocCT-
paHenue, u, cJeI0BaTeJbHO, IITaHCHI MOKYyNKKU BajaraHo-
BBIM MAINUHKY 9TUX (upMm Obliu Bhiie. Ho u Axyep GbLa
He IIpoMaX — OH TO’Ke PasBepHYJ MacCOBOe ITPOU3BOJCTBO.
A BooOIIe K Hauaay XX BeKa B PasHBLIX CTpPaHaX OBLLIO CO-
smaro 6osee 300 (!) Mmomeseii MUITYNITUX MAIIUHOK. BoT He-
KOTOpbIe TeXHUUECKNe 0COOEHHOCTH MOITYJIAPHLIX B TO Bpe-
Ms MOJeJiell, KOTopble HAIlJau cebfe MecTO B 3KCHO3UITUU
BBICTaBKMU.

Y «Cmutc-npeMmbepas» Beimycka 1908 roga, B oTinuume OT
COBPEeMEHHBIX MAIIMHOK, ObLIO 8 PAOOB KJaBuil: 4 Ijs
3arjJaBHBLIX OYKB 1 4 — [OJIS CTPOUHEBIX.

ITopraTtuBHas «BamOuHa» HamoMMUHAaJA CKOpee OCTOB Te-
JIe()OHHOTO alapaTa, K KOTOPOMY 3a0bLIM IMPHUIeJaTh HoMe-
PoHAOOPHBIN AMCK U TeJaedoHHYIO TPYOKY. Ha mamenu ma-
IMUHKY ObLJIa HaHeceHa ITKajJa ¢ OyKBaMU M 3HAKaMU IIpe-
MMUMHAHUS, BIOJbL KOTOPOH IIepeMeIaica PhIUuaskoK, a COOKY
UMeNnch 3 KaaBuinu. YToObl HalleyaTaTh HYKHYIO OYKBY,
HaJo OBLIJIO YCTAHOBUTH PHIYAKOK HIPOTUB COOTBETCTBYIOIIIE-
r'o JeJIeHUs IITKAJbI, a 3aTeM YIapPUTh 110 OJHOM W3 KJIABUIIIL.

B 1889 rogy «Cmutc 1 6paTbs» BBIMIYCTUJIU B CBET IIOUTH
OEeCIITYMHYIO ¥ OUeHb OBLICTPYIO MAIlIMHKY, B KOTOPOII JIUTEP-
HbI€ PbIUaru ObLIY 3aKpeIlIeHbl Ha ITapUKOIOAITUITHNKAX.

He meHee opurnzaabHO ObljIa YCTPOEHA eIlle O4HA IopTa-
TUBHAS MAIINHKA, « MUHBOH», BEIIyITeHHas B Pure B 1904
rogy. ¥ Hee 3Haku ajg(aBuTa OLIIN 3aKJIOUYEHBI B pacuep-
YeHHYI0 Ha IaHeJ’ CeTKY, HaA KOTOPOIl IepeMeraJics
CTepsKeHb ¢ ocTpoii urioii. Crep:keHb ycTaHABIUBAJICA HAT,
HYXHOM KJETKO#, HasKumMajJach KJAaBHIIa, OIycKajach
urjaa — u OyKBa OTIIeuaThIBajach Ha Oymare.

Mogenns mamuaKku «[oaAXepTH» MCIIOJIb30BAJIACh B alTe-
Kax. ¥ Hee ObLIO ABa mpudTa — PyCcCKUii u JaTuHcKuii. Or-
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1. «PeMMHITOH» MOIB30BAJICS 3ACITYKEH-
HOM CJIABOM 32 CBOIO 0€30TKA3HOCTD.

2. IInmmymaa mamuaka Mapka TeeHa.

revyaTaHHbIe PEIeNThl aBTOMATHU-
yeCKM cOpachIBAJINCh B CIIEIH-
aJbHYIO KOP3UHY.

Y mopratuBHOTO «bBaHKeHc-
mepdepa-5M» ObLIO BCEro TpHU
pAda KJIABUII U IIepeMellaionia-
dcsA BAOJbL Bajia IedaTaiomias
mraiiba ¢ HaHeCeHHLIMHU Ha Hee
autrepamu. Ilos:ke saTa uges: ObI-
Jla MCIIOJIb30BaHA B MUIINYITUX
MaIInHKax ¢ IMIapoOBUIHOI TO-
JIOBKOTA.

OpurnHajabHas IUITYIIAA Ma-
IINHKA ObLIa n300peTeHa B 1870
rofy ¥ HAIIMM COOTEYeCTBEHHU-
kKoM Muxamnaom WBaHoBuuem
AnucoseiM. OH mpuaymaJ Ha-
OOPHO-TIUIITYIIUI arperat MO
HasBaHUEM «CKODOIIEUYaTHUK »
WJIN «CKOPOIIMCEeI». JTO OBLIO
Opucmoco0ieHre A mepeBoja
pyKomuceii Ha guTorpapckuii KaMeHb. «CKOpPOIeUYaTHUK »
MMOJIYYMJI MeJaJu M BBICOKME OT3BLIBBI HA TPeX BCEMUPHBIX
BeICTaBKax — B Bene (1873), ®unagenbhpuu (1876) u Ilapu-
ke (1878). Pycckoe nmMIiepaTopcKkoe TeEXHIYECKOe O0IIeCTBO
TOKe IIPUCYANJIO MeJajlb n300peTaTeio.

Hpyrue KOMIaHUY BCKOPE BHIIYCTUJIMN CBOU MOIEJNU IIU-
ITYIUX MAIIMHOK, B TOM YHCJIe ¥ TaKHue, KOTOpbIe II03BO-
JISLIY cpasy sKe BUAETH OTIIeUaTaHHBIN TeKCT, a TaKyKe MoJe-
JIX CO CMEHOM PerucTpa, Ha KOTOPBIX MOKHO OBLJIO ITeUaTaThb
Y CTPOUYHBLIMHU U IIPOIUCHBIMU OyKBaMu. Tak co BpeMeHeM
MMUIITYIIAaAg MAITMHKA CTajJla OUeHb PacIlpoCTPaHEeHHBIM OpY-
IueM Tpyza.

T';maBHBIE YacTH MAIMHKY COCTABJANN: KIaBUAaTypa C CHU-
CTeMOIi PEIUaroB, KapeTKa ¢ BaJUKaMHU AJIsa OyMaru U YyryH-
Hasl OllpaBa MexXaHu3Ma, yCTAHOBJIEHHA Ha JEePeBIHHOI J0C-
Ke. Kaperka (mogBu:KHas Tese:KKa, HecyIiaa OyMmary) Hecja
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Ha cebe KayYyKOBBLIN IUJINHID U MapajebLHbIA eMy aepe-
BAHHBIN BaJUK, MEXKIY KOTOPBIMHU U IIpoxoauiia 6ymara.

IIpu paboTe MAIIMHKYN KapeTKa aBTOMATUYECKU JBUTa-
Jlach cIIpaBa HaJIeBO IIOCJIe OTTHUCKA KaKIoi OyKBbI. IIpu
Ha'KaTUM Ha OIIPeeJIEHHYIO KJIABUITY IIOJHUMAJICSA CBA3aH-
HBIA ¢ HeH phIuar, KOTOPhIM MMeJ Ha KOHIlE CTAJIbHYIO BbI-
pesaHHYI0 OyKBY. JTa OYKBa yapsia II0 Pe3NHOBOMY BaJIM-
Ky, IO KOTOPOMY IIepeaBuraiach oymara. Bce OyKBBI OMIu
B OJHY TOUKY, TaK KaK OBLIM PaCIIOJOKEHEI II0 00pasyio-
eyl MUJINHIPA.

Me:sxngy Oymaroii u OyKBOM aBTOMaTHUYECKU IIPOXOAMJA
cnenuajJbHasa JeHTa, IPONUTAHHAS YePHON WU IIBETHOM
Kpackoii. CranbHad OYKBa, yaapAs B JIEHTY, OTIIeUaThIBaJIa
Ha Oymare cBoil oTTuck. Ha KakaoM pbIuare moMeIajanch
IBe OyKBBI. [l TOoro uTOOBI HameuaTaTh BTOPYIO, HAIO
OBLTTO, HAXKMMasA Ha 0CO0YIO0 KJIABUIITY, CIBUHYTH KayUyKO-
BBIM IMUJINHIP (IIePeMEeCTUTh eT0 B BePXHUI PEeTUCTP).

IIpu ymape mo KjaBuIlle He TOJBKO IIPUXOAUJ B IBUKE-
HUe COeTWHEeHHbIH ¢ Hell pplyar, HO IyTeM 3y04aTo-KOHI-
YeCKOI'0 3allellJIeHWA IIOBOpPauYMBaJiach Ha OIIpelesIeHHBIHA
YTOJI KaTyIlIKa ¢ JeHTOI, KoTopas cCMaThIBAJIach ¢ OTHOI 13
HUX 1 HaMaThIBaJlach Ha APYTYIO, TaK UTO CJIEAYIONiasa OyK-
Ba yJapsJach II0 Apyromy MecTy JeHThl. Korzma Bca jeHTa
IIPOXOAMJIA IO MIPU(PTOM, 0OCOOBLIM PHIYATOM MEHSJIOCH Ha-
IIpaBJieHNe ee OBUKeHUs, U KaTYIIKY HauNHAaJINU BpallaTh-
cs B 00paTHYIO CTOPOHY.

OmHOBPEMEHHO C ABMKEHHEM JIEHTHI HaBCTPeUy el MO/
IeficTBUEM NMPYKUHBI IIepeMellaicsd YOPYTuil pe3uHOBBIHA
BaJINK, HECOMBIN KapeTKON M MOAAeP:KUBaIOIIUN OyMary.
Ob6paTHoe ABU:KeHNe KapeTKU MPOU3BOAMIOCH OT PYKMH.

TakuMm 00pa3oM, Kaskaoe Ha)KaTue Ha KJIABUIITY BBI3LIBA-
JIO cpasy TPHU AeHCTBUSI MAIINHKMN: OyKBa OCTaBJsAJa OT-
TUCK Ha OyMare; KapeTKa cMeIlajach Ha OJWH IIar BJIEBO;
mmepeMelriajgach JeHTa. Bece 9To mocTurajioch 6aromgaps Baa-
UMOJEMCTBUIO PA3JUYHBLIX UACTeW MUIITyIIell MaIluHKU,
TJIaBHBIMM M3 KOTOPBIX OBLIM II€UaTaloIluil MeXaHU3M,
IIIArOBBIA MEeXaHU3M U JIEHTOUHBIN MeXaHU3M.

IIumymaa MammuHKA He TOJBKO ITPOM3BeJa PEBOJIIOIIUIO
B KOHTOPCKOU paboTe, HO 1 M3MEHUJIA COCTAB CAYKAIITNX. 3a
KJIaBUATYPY IMUIITYIITUX MAITUHOK CEJIU JKeHITUHBI, MHOTUM
13 KOTOPBIX MOHPABUJIOCH BTO 3aHATHE — OHO OBLIO KyzAa
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OI[Ha M3 IIOCJIEeTHUX MO,IleJIefl IIeYaTHBIX
MAIIMHOK C 3JIEKTPOHHBIM 0JIOKOM.

UHTEepecHee BeJeHUs AOMAIITHeTo
xoadaucTBa. Iluimyias MaIiuH-
Ka, KaK 3aMeTWJ u3o0peTarTesb
Kpucropep Illoyns ma s3akare cBoeit
*kus3HU, B 1890 rogy, «oueBUIHO, cTaJsa 0Ja-
TOCJIOBEHUEM JIJIS BCEero UeJ0BeUecTBa, B 0COOeH-
HOCTHY IJIS KeHCKOII ero mojoBuHbI. Moe m3obpeTeHue oKa-
3aJI0Ch rOpasio MyApee, ueM s MOT IIOAYMAaThb» .

1 Bce :xe BCKOpe *KeHITUHBI HAaUYaJW MOHUMATh, UTO Ma-
IIIUHKY AOBOJILHO KAIPU3HBI — OHU He HPOIAJIU OIIUO0K.
Cromo ciyuyaiiHO HasKaTh He Ty KJABUIIY — 1 BCIO CTPAHU-
Iy IIOPO# MPUXOAMJIOCH IepereyaTeIiBaTh. IloaBIeHIe diIeK-
Tpuueckou nurryieir mamuaku B 20-x rogax XX croseTus
He periyo npobsembl. OHA paboTajia ObIcTpee 1 ObLIA YI00-
Hee JIJIS TaJbIleB, OJHAKO IIO-TIPeKHEeMY HeUaaHHBIA yaap He
IO TOM KJIaBUIIle HEMUHYEeMO BBISBIBAJ OIITHOKY.

IIpo6eMy oTuacTy PemInan BCEBO3MOKHEBIE «3aMas3Ku» U
«3a0UBaNKM», MTO3BOJIABIIIE MAaCKUPOBATDL OITUOKM, Ieda-
TaTh IIOBEPX OMIMOOYHOrO 3HAKA APYTYIO OYKBY WU ITHUQPPY.

Koner spsl nuimyimux MamirnHoOK B 70-e rogsl XX Beka
O3HaMEeHOBaJICA MHOABJEHUEM 3JEKTPUUYECKUX MUMIIYIITUX
MAIIMHOK C 9JIEKTPOHHBLIMHU IIpHcTaBKaMu. TeKceT cHauaia
mevaTaJjicsi KaKk YepPHOBUK, C 3aHECEHUEM B 3JIEKTPOHHYIO
naMsAaTh. 3aTeM IIPABUJINCH BCe OMINOKM, 1 aBTOMATUYECKU
pacmeuaThIBaJICS YMCTOBOM BapHaHT TeKCTa.

Ho u sT0 y:ke He cmaciio mumryinue Mamunuaku. IIpasga,
Korzaa B cepenuiie XX BeKa IIOSBUJINCEH 1 CTAJN PAcIpoCTpa-
HATBHCA IIePBbIe KOMIIBIOTEPHI, MOIUDUITNPOBAHHbBIE ITHIITY-
1Ie MaIllliHKHU-TeJIeTAlIbl, eCTeCTBEHHO, CTAJU MPUMEHATh-
cA IJIs mevaTd BBIBOAHOM MH(GOPMAIIUU MeHTPATIBLHOTO IIPO-
meccopa. OgHAKO UX MEIJINTEILHOCTD BRITJIAAEA ellle 6ojee
JocagHo Ha (PoHe BLICOKOTO ObIcTpozaeiicTBus IBM.

W pacupocTpaHuBIITEecd K KOHIy XX BeKa IIepPCOHAJIbHbBIE
KOMIIBIOTEDHI BCE Yallle CTAIN IPUMEHSATHCS, CPeIH IIPOUero,
¥ i Habopa, U [IJIA pacuevaThbIBaHUA TEKCTOB C IIOMOIIBIO
npuHTepa. KcraTtu, 3aMeTKH, YTO BBl UUTaETE ceivuac, ToXKe
moHauay ObLIM HaOpaHbI Ha KOMIIBIOTEDE.

C. CIABHH
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NHO®OPMAIINA

META®UTOTPOH co-
3maH Bo Beepoccuiickom
WHCTUTYTE PaCTEHIEBO/I-
crBa umenu H. . Ba-
BuoBa B CaukTt-Ilerep-
oypre. ABTOMATHU3UPO-
BaHHBIN MApHUK HOBOTO
IIOKOJIEH!S B HECKOJIBKO
pas YCKOPHUT CeJIEKI[NIO
OBOIIIEH 1 3€PHOBBIX IJIS
poccuiickux (depmepc-
KHUX X03aicTB. Biaroma-
pA eMy Ha POCCUHCKUM
PBIHOK CEeIbXO3IPOAYK-
Uy B OJIMKaiiiiee Bpe-
M BEePHYTCS apOMAaTHbIE
OTYypIbl ¥ IIOMHUAOPEI
OTEUECTBEHHOI'O IIPOM3-
BOJICTBA.

Ilo cmoBam moKTOpa
OMOJIOTHUECKUX HAVK,
CIIEITHAJINICTA IO DKOJIO-
TUYecKol TeHeTUuKe
Bukropa IIparasrieBa, B
YCJIOBUAX MEHSAIOIIEero-
cs KJIMMaTa HeOoOBbIKHO-
BEHHO BaYXHO PacCIIIU-
pAaATh reHO(MOHI pacTe-
HU#, BBIBOOAUTH COPTA,
yCTOMUYMBBIE K B3acyxe
WM, Ha00OPOT, K BIIAMK-
HBIM IIOUYBAM U, UTO €IIfe
HEeMAaJIOBAYKHO, — YyBe-
JNYNBATH O0BEMBI CeJIb-
XO03TMpPOAyKIuu. Benb,
no moxacueraMm, K 2020
roay HacejieHue 3eMJIu
moctTurger 8,5 wMIapz.

10

YyeJI0BeK, U BCeX MX Ha-
0 HAKOPMUTb.

B raxmoii us 14 cex-
IUH MapHUKa, IIpeIHas-
HAYEHHBIX IJIS Pa3HBIX
IPyOO  PACTUTEJbHBIX
KYJBTYP — B3€PHOBBIX,
OBOIIHBIX, OBCA, PIKH,
KOPMOBBIX M KpPYIIfd-
HBIX — CeJIEKI[MOHEePEhI
3aliMyTCs  CO3JAaHUEM
COPTOB MOJA BCEX IIPU-
POOHBIX 30H HaIllel
crpaubl u Temauin. Ilo
caoBam Buxropa [pa-
raBmeBa, B (puUTOTpPOHE
MOKHO CO3ZaBaThb JIIO-
Oble THUIILI M YPOBHU 3a-
COJIEHUS Y KHUCJIOTHOCTH
IOYBEI, UTO OUYEHE CJIOMK-
HO OCYII[ECTBUTE B II0JIE-
BBIX SKCIIEPHMEHTAX.

IIIECTh MEJAJIEN ma
ouepemTHON MeXKIyHAPO/I-
HOI HAYYHOM OJIMMIIHA-
e, IPOXOAUBIIEX B I'O-
poze Tary (Pecmyb6imka
Kopes), saBoeBaau poc-
CUMCKNe IIKOJbHUKHU.
CopeBHOBaHUs, B KOTO-
PBIX TOPUHAJIN yYaCTHe
IoHUOphbl M3 42 cTpaH,
OPOXOOUIN B 3 Typa: Te-
OpPeTUUEeCKUH, IIPAKTH-
YeCKUHN M SKCIIEPUMEH-
ranbHblf. IIIKOJIBHUKHT
JIOJIXKHBI OBLI OTBETUTH

NH®OPMAIIUA




NH®OPMAIINA

HA BOMIPOCHI U PEIIHUTH
3a[1aun 110 XUMnn, Qusn-
Ke U OMOJIOTHH.

Coopuasa Poccum mo-
Kasaja OJUH U3 JIYUIINX
pesyJIbLTATOB, 3aBOEBAB
4 3o0s0THIE U 2 cepebps-
Hble Memanu. Harpaabr
pacupeneniInch Caemy-
IOIMIIM 00pasoM. 30J0-
ThIe MeIAJIU IIOJYUNIIN:
CranuciaaB KpbeiMckuii
(Caukr-Ilerepbyprckmi
Hay4YHO-00pa3oBaTeb-
HBIA IIEHTDP HAHOTEXHO-
Joruii Poccuiickoit aka-
neMun Hayk); Biamu-
mup Tomoxm (mkoJia
Ne 1329, Mockga); Cep-
reii Biacenko (mrxosa
Cc yrayOJIeHHBIM H3yue-
HHUEM OTHeJbHBIX IIpej-
meroB Ne 8, r. Bopo-
Hewx); fpociaB I'pebuak
(nmumeir Ne 1557, Mock-
Ba). Cepebpa ymocTou-
auck HWropsr CusbiieB
(nmuneii-uatepuar «Pec-
OyOJMKAHCKUI JTUIIEH» ,
Axyrtusa) m Baagumup
ManunoBckuii (nuei
«APUCTOC», CanKT-
ITetepOypr).

Orbop KaHaMIATOB Ha
OJIMMIINAIY IIPOXOINI 13
yrcjaa YIaCTHUKOB 3a-
KJIIOUNTEJIBHOTO JTama
Bceepoccuiickoii onmuMIm-

aabl HIKOJIBHUKOB II0 (DH-
3uKe m mo xumuu. Ha
cbopax pebsaTra 3aTem
IIPOJEJIATN P YIOHBIX
9KCIIEPHIMEHTOB 1O (-
3UKe, XUMHUH U T'eHeTU-
Ke. IM TakiKe IIpOUWIN
IUKJ JJeKIUHA 1o husu-
Ke, XUMHI 1 OMOJIOTUH.
B zaxiarouenme cOoOpoB
OBLIV TIPOBEAEHBLI OTOO-
pouHBIe TYPEI B hopMAaTe
oanumnuans! IJSO.
IlTecTrepo wmaubosee
OTJIMYUBIIUXCH IITKOIh-
HUKOB U BOIILIHX B CO-
craB KomaHabsl Poccun.

K BOEBOI PABOTE
T'JIOHACC I'OTOB.
Poccuiickasa HaBuramu-
OHHAS CHCTeMa CcIaHa
npeacraButeaaM MuHMT-
cTepcTBa 000pOHBI P®
OJId TIpoBeAeHMA Qu-
HaJBbHBIX MCIBITAHUM,
COOOIIUJI TeHIUPEKTOP
OAO «Poccuiickue Koc-
MHUYECKMNe  CHUCTEeMBI»
Anppeii Tronun. ITo ero
cjioBaM, IIpejlIoJiara-
JIOCh OYUIINATIBHO CAATDH
TJIOHACC B skcmiaya-
Tanuio emie B 2012 ro-
ny. Ho ucnbiTanus BbI-
SABUJIN HEKOTOPhIE HEI0-
YeThl, KOTOPBIe OBLLIN
3aTeM yCTPaHEeHBI.

NHO®OPMAIINA
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Tpoe monodevLx yuenvtx cmanu raypeamamu
npemuu npesudenma Poccuu 6 o6aracmu nayku

u uHHo8ayul 3a 2015 200. Imo xumur A mumpuii
FKonuykx usz Hncmumyma opzaHuweckozo cunmesa
umenu H. 5Al. ITocmoéckozo Ypanvckozo omdene-
Hua PAH, 6uonoz Examepuna Ilpowrxuna u3
Hucmumyma 6uonozuu Komu naywnozo yenmpa
Ypanovckozo omoenenua PAH u ¢pusurx Bradu-
mup Cmezaiinoe uz O6sedunenH020 UHCIMUMYMa
6évL.cokux memnepamyp PAH.

Cymw ux pab6om cocmoum é credyrouem.

HAIrPAADbI
NPEIUAEHTA

Tleppopucina Gngachz sanax

Kasamock 6bI, cyry0o pyHIaMeHTAJIbHOE HUCCIeNOBaHIe
xumuka Ivmurpusa Komuyka TeM He MeHee MMeeT IIPAMOeE
oTHOIIIeHWEe K 00phOe ¢ TeppopusMoM. Peub umeT 06 «9JIeKT-
POHHOM HOCe», KOTODBII yJIaBJIWBaeT 3aIllaX’ B3PHIBUATHIX
BeIIeCTB, coAep:Kalnux HuTpaTel. K HuM, B 4acTHOCTH, OT-
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IITPEMHH

HocATCsA HanboJiee OIlacHbIe U TPYAHO BBISABJISAEMbIe IIJIACTU-
KOBBIe 00eIIPUIIaChl C TeKCOT€HOM M TPUHUTPOTOJIYOJIOM.

OpHaxo HBIHE B MUpPE YiKe CO3JaH0 MHOKECTBO Pas3JInd-
HBIX IONOOHBIX yCTpOMcTB. UeM Ke OT HUX OTJIHNUYAETCS
paspaborka Imutrpusa? Ero mpu6op HaMHOroO KOMIIaKTHeH
1 B pasnl JellleBje BCeX CYIIECTBYIOIUX B MUPE CHUCTEM.
JlaypeaT mosicHIJI, IOUEeMY TaK IOJIyuaeTcs.

«Majo KTO 3HaAeT, UTO B IleHe TAaKOro mpubopa JbBUHAS
IOJA NPUXOLUTCS BOBCE He HA CEHCOP B3PLIBUATKM, a Ha
«9JIEKTPOHHYIO HAUUHKY», — CKasaJy oH. — JleJio B ToM, UTO
00BIYHO CHUTHAJI OT CeHcopa MIeT OoueHb ciaabniii. Ero Hamzo
IIpeodpPas3oBaTh U YCUIUTD. [1JI 3TOro B MpUOOP IPUXOAUTCS
I00AaBJIATH MHOTOKACKAAHBIE YCUJINTEIN 1 IIPOYLe BCIIOMOTa-
TeJbHBIe ycTpoiicTBa. OTCIoa M CJI0KHOCTH, M T'POMO3J-
KOCTb, U IleHa «HOCa»...

JdMuTpuii cMOTr OTKa3aThCA IIOUTU OT BCell 5JIeKTPOHUKU.
Kax mMeHHO 9TO cliejlaHO — TOCYAAapCTBEHHBIA cexkpeT. Pe-
3yJIBLTAT K€ TaKOB: CO3JJaHHBIA MM CEHCOP He TOJbKO «YHIO-
XUWBaeT» B3PBIBUATKY, HO M BBLIJAE€T HACTOJHKO MOIIHBIHA
CHUTHAJI TPEeBOTH, UTO eT0 IIOUTHU He HAJ0 YCUJIUBATD.

Hexoropoie ocobernnocTu paspadborku JIMuTpuii Bce ke
mosicHmI. «Harrmu o6pasibl mpu (GOTOBO3OYKISCHUU 00JIama-
IOT JIIOMUHECIIeHIIMeil — TO ecTh cBeueHreM. COOTBETCTBEH-
HO, IIPY KOHTaKTe C Pa3IMUYHLIMI 00pasIiiaMu, B TOM UMCJIe
U B3PBIBUATBHIMU BellleCTBAMI, Pa3JINUYHbIe KATUOHBI MeTaJI-
JIOB M eIlle PSS APYTUX BeIecTB BO30YKIAIOTCA, TO €CThb
MIPOUCXOAUT M3MEHEHNEe STUX CAMBIX JIIOMUHECIEHTHBIX
CBOMCTB. A M3MeHEeHNe CBeUCHHUs yKe HECJO0XKHO JeTeKTU-
pPoBaThH, CKasKeM, IPU IOMOIIU (POTO3JIEMEHTOBY .

W sT0 He egUHCTBEHHOE, UeM OTJIMYNJICS YPAJIbCKUNA XU-
muk. OH oKasajcad HACTOAIMM yHHBepcajaoM. Ilommmo
«3JIEKTPOHHOI'0 HOCa», OH CO3MaJI MaTepuajbl, KOTOPbIE
IaBHO KAYT B MeIUITMHE IJA OIeHKU uMmyHurera. CyTob
aHaJIM3a B TOM, YTO BO B3ATOH y IAaIMeHTa KPOBU HAJO CJie-
INTh, KaK BeJeT ce0s KOHKPEeTHLIH 0eslok. UTOoObI ero BhIe-
JHUTHh U3 MHOMKECTBA OCTAJbHBIX, Ha O€JOK HaBEIIMBAIOT
CIenHaIbHBII MasguoK. ITO TAHJAEM M3 MeTaJljIa, KOTOPhII
obJamaeT APKO JIOMUHECIIeHIINeH, 1 OPTaHNYEeCKOTO Be-
IIIeCTBa, KOTOPOE MOKET COeIUHUTLCA C U3yuaeMbIM OeJI-
KoM. B uTore yueHnle Temepb MOTYT CJIEAUTh, KaK BeJeT
cebs 0eIoK, a 3HAUUT, JUATHOCTUPOBATHL MHOTHE 3a00JIeBa-
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HUS, B YaCTHOCTU TPUNN, OUYEeHL OIEePaTUBHO. 3a0IHO
HdmuTpuii paspaboTas u mpenapar AJd JIeYeHUsa 3Toit 60Jies-
HU, UTO OKa3aJ0Ch BechMa KCTaTU NPU HeJaBHEIN smuje-
muu. JlekapcTBO Ha cebe JIMYHO MCIPOOOBAJI MOMOIIHUK
npesugenTa Poccuu Auapeit @ypcenko. I usmeunics.

HMuburze gosome

Exarepune Ilpomkunoi mer emie u 30 jer, a oHa yiKe
aBTop OoJiee 20 cTaTeil B OTEUECTBEHHBIX M MEXKIYHAPOI-
HBIX KypHaJax. Cpequ HUX 0c000 BBIAEJISIETCS BLI3BaBIIA
IIIKBAJI OTKJINKOB IIyOJMKAIlNs, pacCKasaBIiasa, Kak MOMKHO
YBEJUUYUTHh HPOSOKUTEILHOCTD KU3HU cpasy Ha 70 mpo-
menToB. Iloka, mpaBaa, MeToaAuKa KacaeTcs JIUIIb MYyXH-
nposoduabl. Ho IOCKOIBKY y UeJIOBeKa ¢ 3TOM MyXOii MHO-
JKeCTBO OJAMHAKOBBIX I'€HOB, TO MOJYYAeTCH, UTO OTKPLIT
IIyTh U K IPOAJIEHUIO ;KU3HU JIIONEH.

«B mpuHIUIle, IpUPOAA HaAe uJIa Kakaoe ;KUBOe CyIile-
CTBO BeChbMAa COBEPIIEHHLIM I'eHeTUUYECKUM almapaToM, —
o0bacHuiaa ExaTepuna sKypHagucraMm. — Beab MBI TOCTOSH-
HO moABepraeMcs aTaKaM BHEIIIHEH cpeabl, CKaskeM, M3-3a
IIJIOXOM 9KOJIOTUM, PAs3sJIWUYHBIX CTPECCOB. OTH aTaKHU IIO-
Bpe:xkgaior JITHK. Ho B mammux KJeTKaxX eCThb cIieluaJbHasd
crucTeMa, KoTopas ycTpaHseT aTu coou. Besma TogIbKO B TOM,
YTO C TOJlaMHU OHA M3HAIIWBAETCA W KAUeCTBO «PEMOHTA»
yxyamraercsa. B urore xoimnuecTBO AedeKTOB HAKAIIMBaeT-
¢, UTO elrle 6OJIbIlle ITOHMKAEeT KauecTBO MCIPAaBJIeHUA Je-
dexToB. 1 moBpekAeHNS HAUMHAIOT PACTU, CJIOBHO CHEXK-
HBIA KOM>» ...

Exarepuna npenyoskniia KapAUHAJIBHO peIriaTh mpobJie-
my. Kax? Yuenbie BCTPOUIN B T€HOM APO30(UJILI JOIIOJIHI-
TeJbHBIE KOIIMY BOCCTAHOBUTEJIbHLIX T'€HOB, II0 CyTH, yBe-
JUYUB YUCI0 «peMoHTHUKOB» JJHK. I myxu cranm goJro-
JKUTEJNAMU-PEKOPACMeHaMY, BpeMs HX CYIIeCTBOBaHUA
BO3POCJO TOUTH BABoe. IIpuueM oKasaioch, YTO aKTHUBUPO-
BaThb «PEMOHTHBIE€» I'€Hbl HAJ0 HAUMHATD, YTO Ha3bIBaeTCs,
C MOJIOKOM MaTepu — YeM paHbllle, TeM Jyuliie. Bo BcsakoMm
caydae, UMEHHO TaKKMe MYXU JKUBYT JOJILIIIE BCEX.

Ceropnis BbISIBJIEHO OKOJIO I€CATKA T'€HOB, IPOAJIEBAOIINX
JKU3Hb U 3aMeJIAIONINX crapenue. IIpu 9TOM HOIYTHO BbI-
SACHUJIOCH, UTO OHU, 3TU JOHOJHUTEIbHLIE T€HbI, BLITOJIHAIOT
ele OAHY, BasKHEMIIyI0 poJjb. B sKcIepuMeHTaX yUeHbIe
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HWHcTuTyTa 6M0JIOTUN BO3/IeHICTBOBAJIMN HA *KUBLIE OPraHU3-
MBI pagualueil, BLICOKMMHU M HUBKUMU TeMIlepaTypaMu,
XUMUUYECKUMH peakTuBaMu. Y ObLI BLIABJIEH YAUBUTEIbHbBIH
denomen. Cpenuie 1 OOJBIINNE JO3LI YKOPAUNBAIN KU3HD,
a BOT MaJjble M KpaTKOBpeMeHHble — yBeamuuBanau. Iloue-
my? Ha oTy TeMy BBICKa3aHO HECKOJBKO THIIOTE3, O KOTOPBIX
errie moJro OyayT cmoputh yueHble. Ho ogun dpaxt Exarepu-
Ha IIpomKkuHa ycTaHOBMJIA OAHO3HAUHO: 3a ITOJIOKUTEIHLHYIO
peaxIuiio Ha CTPEeCcChl OTBEUAIOT Te »Ke caMble T'eHbI, UTO U 3a
BoccTaHoOBJIeHUEe moBpe:kaeHHBIX [THEK.

«3aMeJIUTh CTapeHre MO:KHO U He mpuberas K reHeTH-
YeCKMM BMEIIATeIbCTBAM, — IIPOJOJIXKAJIa OHA CBOM IIOAC-
HeHUA. — OKasajoch, UTO B IPUPOJIE €CTh BEIIECTBA, KOTO-
pble MOI'yT aKTHBUPOBATH 3aIllUTHHIE CUJBLI OpPraHU3MA,
IelcTBys uepes reHbl BoccranoBiaeHusa [[HK. Hanpuwmep,
3TO KapOTWHOUJ M3 BOJOPOCJEH, a TaKXe (PyKOKCAHTUH
WJIM KBEPIIETMH — BEIEeCTBO M3 OBOIEH u (hpyKTOB Kpac-
HOTO U OOPJIOBOTO IIBETA».

IIpoamuTh KUB3HL *KMBOTHBLIM YAAaBaJOCh U C IIOMOIIBLIO
M3BECTHBIX JIEKAPCTB, KOTOPhIE CEMUAC MUCIIOJNB3YIOTCA MJIs
JeUeHUs PasJIUYHBIX OoJsiesmeii. Hampumep, B ombITax Ha
KpbICaX XOPOIIUH Pe3yJIbTAT MOoKa3aj mpenapaT uoympodeH.
Ho, KoHeuHO, IMOJyUeHHBIE PE3YJIbTATHl HEJIB3A aBTOMATH-
YeCKH IIePEHOCUTDH Ha UYeJIOBEKAa, MBI JKe BCe-TaKU OTJINYaeM-
cA OT MYX U MOJOIBITHBLIX KPBIC. A TOTOMY TpedyioTcs I0-
IIOJTHUTEJbHBIE UCCIeIOBaHNA, KOTOphIMU EKaTepuHa B Ha-
CTOsIIIee BPEMS U 3aHUMAETCH.

«Musne» € neghax cyneprounsionepa

ITpemusa Baagumupy CreraityioBpy mpucy:kaeHa 3a IMUKJ
paboT «II0 CYIepKOMIObIOTEPHOMY MHOTOMACHITAOHOMY MO-
JeJIUPOBAHUIO MATEPHUAJIOB B 9KCTPEMAJIBbHBIX COCTOSHUAX » .
Tarkoe aTOMUCTHUYECKOE MOJAEJIUPOBAHUE ABJSAETCA OTHUM
13 IIPOPBIBHLIX HAIIPaBJEeHUII COBPEMEHHOM HayKu. UTOObI
CTaJIO SICHO, HACKOJBKO Ba)KHA POJIb BTOT0 HAIpaBJIEHU,
IMogUYepPKHEM, YTO Ha HEro PacxoAyeTcs OKOJIO TPETHU Ma-
IMUHHOTO BpeMeHHU Ha JYUINuX cynepkomnbiorepax CIITA.
IIpu sTOM OCHOBHBIE TPATHI IPUXOAATCA UMEHHO HA aTOMU-
CTHUUYEeCKOe MOJeJINPOBaHNe 1 KBAHTOBBIE 3aJjaUull, KOTOPHIE
Ha S3bIKe ITPOTPAaMMUCTOB HA3bIBAIOTCA «CAMBIMU ITyOOKH-
MU MacIiiITabamu» .
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SWEEL Nl ;

B mepeBose Ha Hammu oObIJeHHBIEe IIOHATHUSI BCE STO O3Ha-
yaeT, 4To BeINyCcKHUK M®PTHU, noKTOp (hU3UKO-MaTeMaTH-
yeckux HayK B. B. CreraiiioB paboTaer Ha caMOM mepeno-
BOM Kpae COBPeMEeHHOUN HayKU. A MMEHHO: YUYEHBIN CTPOUT
KOMITBIOTePHBIE MOJEIU «JKU3HU» aTOMOB.

CaMmo 1mo cebe 9TO KasKeTcs HEeBepPOATHBIM, BeJb B 1 MM
MeTaJLjla COCeACTBYIOT ¥ B3aUMOIEHCTBYIOT COTHY MUJLIAAP-
IoB aToMOB. IIpu 9TOM B X KBAHTOBOM MUpPE He IeHCTBYIOT
MHOTHEe (pr3rUecKlie 3aKOHbI IPUBBIYHOTO HAM MaKpPOMUpA.
CraJjio ObITh, HaJIO He TOJLKO 3HATHh 3aKOHBI MIKPOMUpPA, HO
1 IPUMEHUTh UX K KaKJIOMY KOHKPETHOMY CJIyuaio. 3aTeM
ONMCaTh JaHHLIE SIBJIEHUS C IIOMOIIBIO YPaBHEHUII, IIOTOM
COCTABUTH IIPOrPAMMY U IMOJYUUTH KOMIIBIOTEPHYIO MOIEb.

KTo-TO cKaskeT, UTO HEUTO MOJOOHOE yiKe HAYUUJINCD Je-
JIaTh aCTPOHOMBI, M3yUalollie ABUKeHIe HeOeCHBIX TeJl.
CTpoeHue »Ke aToMa, JeCKaTh, B KaKO-TO Mepe IIOX0xKe Ha
ctpoenre COTHEUHOM CUCTEMBI...

«3Hasa 3aKOHbI HeOeCHO MeXaHUKM, YUeHbIe CYMeJIH pac-
CUHTATh TPAEKTOPUH ThICSY HEOECHBIX TeJI, ILJIaHeT, CIIYTHU-
KOB, acTepounoB, — ckasaa B. B. Creraiinmos. — Ho y Hac
COBCEM APYrue MacliTaObl 1 MHOTHME, MHOTHE MUJLIAAPbI
«KJIMeHTOB» . [IpuueM, B oT/inune OT HEOECHBIX TeJI, ATOMBI
He TIOJUYMHAIOTCA 3aKOHAM I'DABUTAIINU, 37IeCh B UT'PY BCTY-
ImaeT KBaHTOBasA MexaHHKa. I10sToMy pacueThl ABUIKEHUS
TUTaHTCKOTO YIMCJIa ATOMOB YCJIOMKHAIOTCI MHOTOKPATHO...»

Kasasocs 6bI, 3aueM HaMm 9Ta 3ayMHasA Hayka? Kakoii Ipok
oT 9TUX (PAaHTACTUUECKH CJIOMKHBIX PACueTOB M KOMIIBIOTEP-
HbIX MogzeJeii? CreraiiyioB U ero KoJjIerd HAIIJIN BBIXOM U3
MUKPOMHUPA ATOMOB B HAIll MaKpoMup. A 9TO, B CBOIO OoUe-
penn, IpUBEJIO K CO3MAHMIIO MATEPUATIOB, KOTOPhIe MOTYT pa-

16

3



00TaTh B SKCTPEMAaJILHBIX yCJI0BUAX. Hampumep, B AAePHBIX
peaxTopax. «MbI IpPOBeJM KBAHTOBLIE PACUETHI IIOBEICHUISA
aTOMOB ypaHa. B uTore ymaioch IIOCTPOUTL MOJENhb, HATJIA-
HO MTOKAa3aBIIyI0, KaK HaKallJIMBaloOTCA TedeKThbl B MaTepua-
Jax AIepHOTO PeaKTopa, — IPOJOJIKII YUeHbIH. — Takum
00pas3oM, cyry00 KBaHTOBBIE 3aJaUl BBIILINA Ha YPOBEHb MH-
JKEeHEepPHBIX PAaCUYeTOB...»

Biragumup ¢ KoJmeraMu IIOIYTHO PEIINJ ellle oauy (QpyH-
JTaMeHTAJbHYIO IIpo0aeMy, HaJl KOTOPOM JaBHO ObIOTCA yue-
Hble MHOTHX cTpaH. OHa cBsA3aHa C cCaMBIM TYTOILJIaBKUM
B MHUpe MaTepuajsoMm — rpadurom. B Begymiux jabopaTopu-
sIX MHpa CTaBAT caMble M30IIPEeHHbIE SKCIIEPUMEHTBI, UTO-
OBI OTBETUTDH Ha OAUH BoIpoc: «KaxoBa TemmepaTypa ILIaB-
JeHus rpadpura? » Ho pesyabTaTsl moaydaoT pasubie. OqHa
13 TJIABHBIX IIPUYMH TAKOTO Pa3H000sd — HEMOHATHA caMa
cuenuduKa 9TOT0 MAaTepuajia, a OTCIoa He SCHO, Kak
MMEHHO HaJ0 CTABUTHL DKCIIEPHMEHT.

Biragumup mocTpons KOMIBLIOTEPHYIO MOJe/b IJIaBIeHUA
rpadura, OonaTh-TaKX OCHOBAHHYIO Ha IMMPUHITUIIAX KBAHTO-
BOII MeXaHUKH. V1 BBISCHIIOCH, YTO STOT MaTePUAJ ILJIABUT-
ca B 1 000 pas menseHHee, ueM JIO0ObIe METAJJIBI. ITO YiKe
HaBOAKA MJIA OyOYIITUX 9KCIEePUMEHTATOPOB, KOTOPhIE JOJIMK-
HBI, HAKOHEI[, II0OCTABUTh TOUKY B MHOTOJIETHEM CIIOpPE, BbI-
SCHUTH IPABUILHYIO TEeMIIEPATypPy ILIaBIeHnsa rpadura.

ITocTanoBka mpobJsieM 1 cocTaBIeHNe YPaBHEHUM, KOTOPbIE
OIIMCHIBAIOT IMIOBeAeHNEe MUJLINAPAOB aTOMOB — 3TO Cyry6o
pusnueckue 3amaur. OgHAKO HEOOXOAUM CJIeIYIOIINI Iar.
PemuTh 9TH CcIOMKHeMHIe 1 0eCKOHeUHbIe YPaBHEHUS IO
CHJIy TOJIbBKO CyIllepKoMmbioTepaM. Ho maske eciim aTakoBaTh
3a71auy B «JI00», TIOTPEOYIOTCS MeCAIbl MAIIIMHHEOTO BPEMEeHU
¥ KpaiiHero HaIps»KeHUs 9JeKTPOHHBIX «MO3roB». ITogobHas
POCKOIITh CeToAHs HemosBoauTeabHa. Ilosromy Biaamzmmup
CreraityioB IpUAyMBIBACT XUTPOYMHBIE AJITOPUTMBI, II03BOJIS-
IOII[1Ie MHOTOKPATHO COKpaIliaTh 06beMbl 1 BpeMsa cuera. To
€CTh COBPEMEHHBIN (DU3UK JOJIXKEeH ObITh M MaTepHAaIOBeIOM,
1 MaTeMATUKOM, M KOMIIbIOTEPII[MKOM.

Marepuaasl ncciaegoBaunii, mposegeHHbIXx B. B. Creraii-
JIOBBIM, OIIYOJMKOBAHLI BO MHOTMX OTEUYECTBEHHEIX U MEXK-
IYHAPOAHBIX KypHasax. OH ABsgercsa mobegureieM psaga
KOHKYPCOB 1 00JIajjaTesieM HeCKOJbLKHUX I'PAHTOB. A Temepb
cTaJI ellle U JaypeaToM HpeMuu mnpesumeHta Poccum.

2 «OubIZ TexHUK», 2016 1. 17



CO3JAHO B POCCHH

BOrATbIPb

«PYCJIAH»

CEBS ELLLE NTOKAXET

ITpowedwan 3uma npodemoncmpuposana He
MmonbKOo HAM, HO U 6CeMmYy MUPY, 4YMO 2060PUMb
0 2106an1bHOM nNOMennieHuUu, 603MOHCHO, eu,e
panoseamo. Ha cmeny 6eccrnexscnomy dexabpro
npuwaiu MOPO3HBLI AHEAPb ¢ hpeépanem,
Komopuvle 3aCbinaniu cCHezoMm MHO2Uue CMmpAaHnbsl,
dosenu 0o cocmoanua UYC (upe3évLuaiinol
cumyayuu) mpemsv wmamos CIITA.

Ymo xce kacaemca Poccuu, mo y Hac noHamus
«cubupckue mopo3bl» HUKMO He OMMEHANL.
B006a6ox kK momy 6CnNOMHUM 6CeM U3IBECMHYIO
nocnosuuyy o dopozax... Tax wmo mpancnopm,
Komopomy Hunowem cmyxra u 6e30opoixcve, Ham
no-npexHemy O4eHb HYHCeH.

HackoibKo cerogusa crpaTermnuecKky BaKeH OJIS CTPAHBI
APKTUYECKUI PeruoH, o0bICHATH, HaBepHOe, HUKOMY He
Hago. IloTeHnaa ceBepHBIX IIeJb(OB ¢ UX OGOraTeMIInMU
3amacaMu yIJIeBOJOPOSHOT'O ChIPbS — 9TO HACTOSIIEe «Je-
IsHOe JIbaopano». He cTout Tak:Ke 3a0bIBATH U IIPO 3aJie-
KU HUKeJsA, MeOu, BoJb(pama, MJIATHHOBBIE POCCHINIH.
«ApKTHKA CerogHs — COKPOBUIIHUIIA, CKPLITAS B JIeAAHOM
capkodare», — roBOPAT CIelaaNCTLI. IIpuueM npeTeHay-
IOT Ha 9TOT KJajJe3b cpa3y HEeCKOJbKO CTPaH MHUpa — KPOo-
Me Hac, TyT u lanusa ¢ Hopserueii, u Kanaga ¢ CIIA...

Hna samursl mHTEPecoB Poccuu B ApKTHKE, AJA OCBOE-
HusA 6oraTcTB 3aloJaApPbs BOCCTAHABINBAIOTCA a3POLPOMbI
u asponopTthsl Bpemern CCCP, mpoBoaAaTcA apKTHUYECKUe yUe-
HHUS, CO3[aeTCsA CllelMalbHasad TeXHUKA I paboThl B 9KCT-
peMaabHBIX yeaoBuax. OgHa M3 MaIlIUH — HOBBIA POCCUI-
cxui Besgexon TTM-4902 «Pycmam».
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Besnexo,u «Pyc.nan» HA IT0JIeBbIX MCIIBITAHUAX.

IToxa Ha «KyprammaiiszaBoge» BeLyTCA paspaboOTKH ce-
MelicTBa CIIEIMATN3UPOBAHHLIX 00EBBIX MAIIWH IJA OCHA-
I[eHnA apKTUUYeCKUX Opuraj, mpeacrasuTeln MuEOOOPOHbI
P® pemmnan ucmoab30BaTh paspaboTKy HUIKETOPOACKOTO
daBoga HIIO «Tpancmopr». g Hauasa Bce Be3IEXOIBI,
ImpegHasHAUeHHBIEe [JIs IOCTAaBKU B apMelcKIe YacTH, pac-
IIOJIOKEHHBbIEe B palioHAX C CYPOBBIMM KJINMATHUUYECKUMU
YCJIOBUAMU, HPOIILIN IIPeIBAPUTEIbLHBIE S9KCILIYATAI[IOHHO-
XOJOBLIE UCIILITAHUA B 3aloasapbe. «PyciaH» MposABUI ce-
051 ¢ caMoii JIydIlieil CTOPOHHEI.

TexHMUYeCKNE XapaKTePUCTUKHN ABYX3BEHHOIO I'yCEHUYHO-
ro ILJIaBaIOIIero CHero00J0TOoX0Ma BOeuaTaaoT. Hame:xHyo
padboTy B YCJAOBUAX HU3KUX TEMIEPATyp HAWIYUIIINM o0pa-
30M 00eCIIeUUT ra3oTyPOMHHBINA JBUTATENb C CCTEMOM Ipes-
myckoBoro mogorpesa. Ero mormaocts 300 . c., 6iarogaps
yeMy Be3JeXO0J CIIOCO0eH TaIlliTh 3a cO0OU aBa IpUIlelNa,

Cxema Besmexoma TTM-4902.
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pasBUBATL CKOPOCTh M0 50 KM/Y Ha TBepIOM I'PYHTE U IO
5 KM/4u — Ha Boje. Mcmoab3oBaHMe KOJIeC U I'yCeHUIl obec-
IIeYnBaeT MAIITMHAM BBICOKYIO IPOXOINMOCTb, YTO ITPUBOIUT
K CHMIKEHUIO MaBJIeHUA Be3exona Ha IPYHT. ITO IMO3BOJIAET
eMy YBEepPeHHO IPeoJoJIeBaTh CHEXKHBINA IIOKPOB JIO00H IJIy-
OMHEBI, IIecUaHble TPYHTHI, IPEMATCTBUA BLICOTOHM 10 1,8 M
U1 3a00JIOUEHHYIO0 MECTHOCTE JII000M KAaTeropui CJIOXKHOCTH,
a TaKJsKe OTKPBIThIEe BOJOeMbl. Besiexon uMeeT ABa TUIA T'y-
CEHUII: KJaCCUUEeCKU IMapHUPHBIA U TPOPE3UHEHHBIN Bapu-
auT. Pecypc rycenur paccuuTasx Ha 5 — 8 TBIC. KM.

YuureiBas TOT (paKT, YTO Be3aexXony HpUAeTcsa padoTaThb
IIpU OYeHb HUBKHX, JasKe KPUTHUUYECKHX TeMIlepaTypax,
KabuHa MAITUHBI TMEeeT MHOTOCIOMHYIO TePMOU3O0JISIIINIO.
A cucremMa aBTOHOMHOTO 000TpeBa 00ecIIeunT BIOJHE KOM-
doptaBle +20°C make mpu cCOpoKarpagycHOM MOPO3e 3a
6opToM. CaJioH IIEePBOrO X BTOPOTO MOAYJIeil II03BOJIAET Pas-
MecTUTh 22 dejioBeKa. B BOeHHOM BapuaHTe KOPIIyC Besze-
X0Ja MOKeT ObITH OPOHMPOBAH.

Takum obpasom, «Pycaan» — MmarmnHa JBOMHOIO Has3Ha-
YeHUs, KOTOpas MPUTOAUTCA KaK BOEHHBIM, TaK U I'paK-
JTAaHCKMM CIeIHNaJuCcTaM B OSKCTPEMAJbHBIX YCJIOBUAX
Kpaiinero CeBepa u ApKTUKH.

HMHuTepecHas meTasb: €CJIU IIPEeAIIoJaraeTcsi MHOTOIHEeB-
HBIN IIOXOJ, B BeAyIlell CeKIINU, IPeACcTaBIAIONel co00Hi
TATAY, MOTYT PACIIOJIOXKUTECA 6 UeloBeK ¢ AByMsA pacKJa-
OIyIIKaMu. B «IIaccaskKMpCcKoil CeKIIUM» IOMeCcTATcA eirne 16
yegoBeK ¢ 6 koiikamu. Crnats npugercsa B 3 cmeHbl. Ho aTo
BCe JKe JIyulIlle, UeM He CIIaTh coBceM. A 0c000 rpoMoO3aKme
rPpy3bl MOKHO Pa3MeCTHUTDL B TPETheM IIpuiierne.

Ha mepBrIX mcnbiTaHuAX «PyciaH», Kak y:Ke TOBOPH-
JIoCh, TTOKas3aJj ceba MOJOAIIOM, HO 3TO BOBCe He 3HAUWUT,
YTO MalllMHa ellle He 0yJeT MOJepPHU3UPOBATHCA.

Tarau Be3eT 3a co00il 2 MpuIena.




KYPBEP «OT» q e AR
SMS OT c C‘”«QQ\Y@))%// .

[ X N J s .
KOLUKM?! )

CmapwerxnaccHuk
Anexcandp Trauwes us
cena Examepunosexa Mameeeso-Kypzanckozo
pationa Pocmoéckoil o6racmu namepen
pezynapHo noayiams nodobHbLe cOOOW,eHuUA om
céoell nrbumuybl, nuuwem mecmHoe u3danue
«Monom». A 6ce 6nrazodapsa UHHOBAUUOHHOMY
OUWLelHUKY, KOMOpPbLI onpedenaem iHeaiaHusn

u HacmpoeHue HUB0OMHO20 NO €20 X60Cmy.

ITo cioBam camoro AjiekcaHApa, KOTOPBIA paboTaj HaJ
npoekrom ycrpoitcrsa ILP-2000 (I love pets-2000) Bmecte co
cBoeii MmaMoii ExaTepuHoii AHATOJILEBHON — YUNUTEJIbHUIIEH
uHGOPMATUKN B MECTHOM IIIKOJIe, 32 OCHOBY pPaspaboTKU
OBLT B3AT BeTePUHAPHBIN TECT PACIO3HABAHUSA HACTPOECHUA
U KeJaHUi KommKku. Hampumep, n3BecTHO: eCii KOIIIKa pac-
IIYIIIKAJIA CBOI XBOCT, CKOpee Bcero, OHa YeM-TO CIJILHO HaIy-
raHa, a B pasApa’KeHHOM COCTOSHUM OHAa IIOMaXWBaeT XBOC-
TOM U3 CTOPOHBI B cTOopoHy. OcTajibHOE, KaK TOBOPHUTCH,
OBLIIO JeoM TeXHUKM. Ha oIeilHUK KoTa KpenmuTcs uHdpa-
KpacHBIN gaTunk. CUTHAJ OT Hero uiaeT K xBocty. Korga tor
momajgaet (Uau AOJITO He IMOMafaeT) B IMOoJie 3peHud JaTuynKa,
COOTBETCTBYIOITUNA MMITYJILC II0 O€CIIPOBOIHOI CBSI3H IIepeaa-
eTcA Ha TeJedoH X03AWHA.

ITpu moMmoIy TaKoTo OIEeNHUKA MOMKHO OLITH OCBEIOM-
JIEHHBIM O COCTOSIHHM JKMBOTHOIO Ja’Ke Ha PACCTOAHUMU OT
Hero. IToTromy Kak Ha ollefiHMKe MMEIOTCA ABa TEPMOMET-
pa. OnuH — [aJA M3MepeHUsd TeMIlepaTyphl TejJa KOIIKH,
IPYTOi — TeMIepaTyphl OKpysKaloleil cpeasl (BAPYT KOIII-
Ka upe3MepHO 3ajiep:Kajiach Ha IIPOTyJKe U 3aMepaJiia).

Mg omiefiHUKA, CBA3AHHOTO ¢ TejJedOHOM, HMIKOJBLHUK
MIUIIIeT ceiuac crelruaabHoe IIPUIoMKeHue, 6aarogapsa KOTo-
poMYy MOXKHO OyIeT IoJydaTh He BCe MOAPS[ IIOCTYIAOIIe
«OT KOIIIaubero XBOCTa» COODINeHUsI, a BbIOOpouHO. Tak cKa-
3aTh, JIUIIH B CJyYae UPe3BLIUATHON CUTyaIlUN.
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Acmpono Mol ¢ QHIE LbLX g1 nonazanu,
wmo nnaném ¢ Cal me poeno 10.
i meoeanus
He ObLO.

ocmanoce 8. Ho é pe, noxoiice, nono3eHue
Mmocem u3mMeHuUmsbC...

Orinpioviine € Kasugopnun

ITocae Toro, kak ILo1yToH OBLLI IEpeBeieH B Pa3pPsl KapJiiu-
KOBBIX ILJTAHET, CTaB IIOCJE 9TOT0 CAMBIM KPYIHBIM O0BHEK-
ToM mosica Koiinepa Ha okpauHe COJTHEYHOHN CHUCTEMBI, acT-
POHOMEI BOBCE HE YCIOKOMJIUCH.

Tak, coryiacHO MCCJIETOBAHUAM, IIPOBEJEHHBIM YUEHLIMU
u3 KanrndopHUHCKOro TeXHOJOTHTYECKOT0 NHCTUTYTA, KOJIU-
yecTBO IIaHeT B CosrHeuHOM cucTeme paBHO 9. Mccienosare-
au Koucrautuu Bareiruna n Maiik BpayH yBepeHbI, UTO IjIa-
HeTa, Macca KOTOPOH Ha IMOPSAAOK IIPEBLIIIaeT Maccy 3eMJIH,
MOXKeT BpamiaThesa BOKPYT CoJIHITA 10 OYeHb BBITSHYTOU BJI-
JIUTITUYECKOU opOuTe Ha paccToaHuu, B 20 pas mpeBhIIIaio-
mieMm paccrosaHue ot Comnna mo Hemryma (60 mupna. xm).
Oxun o06opoT BoKkpyr Coimia miamera X cosepiraer 3a 10 —
20 TBIC. 3eMHBIX JIET.

CyimecTBOBaHME 3TOTO HeOECHOTO 00'beKTa ABJISAETCS IoKa
IIPEIIOJIOXKEHIEM, KOTOPOE IIOATBEPIKAAETCA Pe3yIbTaTaMU
MaTeMaTHU4YeCKOr0 MOJeJIMPOBAaHM, OCHOBAHHOTO HA aHAJIU-
3e opOuT aBu:KeHuA 6 00beKTOB mosica Koiimepa, maxopsiiie-
rocs Bo BHellrHel yacTu COJTHEUHOM cucTeMbl. AT 00HEKThI

22



10 CJEJAM CEHCAIIHII

IBUIKYTCS O HECKOJBbKO HEOOBIYHBIM OpOMTaM, HAKJIOHEH-
HBIM Ha 30 rpagycoB K SKJIUNTHUKE CUCTEeMbl — ILIOCKOCTH,
B KOTOPO#1 BpaIaioTcsi 8 OCHOBHBIX ILJIAHET.

YueHbIe YTBEPIKIAIOT, YTO HEOOBIUYHOCTh OPOUT IBUIKE-
HuA 00beKTOB mosica Koiinmepa MOKHO 00bACHUTD J100 HAa-
JUYreM paHee HeM3BECTHOM GOJILINION IIJIaHeThl, JIN00 Ipu-
CYTCTBUEM JTOMOJHUTEJILHOM Macchkl MaTepun B mosice Koii-
nepa. OgHAKO HOCJIeTHUII BapuaHT MAaJOBEPOsSTEeH M3-3a
TOTO, YTO B 3TOM CJIyuae Macca Bcero mosca Koiimepa moJi-
sKHa ObITh B 100 pas BuIlle, ueM IMPUHATO CUUTATh. ITOT
dbaKT Tak:Ke HeJNb3sd OOBACHUTH BIAUSHUEM IBUKEHU
OOBIUYHBIX IIJIAHET CHCTEMbI, TaK KaK OHO He MOXKeT BbI3BAaTh
CTOJIb YIIOPAJOUYCHHBIA HAKJIOH.

B momonmenune K 00bSCHEHUIO HEOOLIYHBIX TPACKTOPU
IBMKeHNA 6 00beKToB mosca Koiimepa, rumoTesa o cyIie-
CTBOBAaHMUU 9-H ILIaHETHI O0BACHAET TaKiKe aHOMAJINU TPaeK-
Topuii ermre 2 00beKkToB — Cemunl m 2012VP113. Tloka aTo-
MY SIBJIEHUIO He HAITLIOCh HUKAKOTO Pa3yMHOTO OO'bACHEHUA.

Yuenrnle mojaraioT, 4To (paKT HaIWUua 9-i mIaHeTsl MO-
JKeT TaKJsKe IIPOJINTDL CBET Ha HeKOTOPbIe 3araJKy IIPOUCXOMK-
nmeuus: ComHeuHO cucTeMbl. Teopus yKasbIBaeT HA HAJTUYLE
HEKOero IIATOTO Apa, B JOMOJHEHNe K U3BECTHBIM B TEOPUU
YeThIPeM, BOKPYT KOTOPBIX IIPOUCXOAMIIO YILJIOTHEHUE IbLIN
U rasa IIPOTOILIaHeTapHOTrO AUCKA, U3 Yero chopMUPOBATINCE
Onourep, Caryph, ¥Ypau, u Henryu. Ilosske sTo maToe aapo,

Maiixk Bpayn
(2 :))

u KoncrauTun
Bareirus.




3apOABIII IIJIaHeThI, OLLIO «M3THAHO» 3 COJIHEeUHOH cHucTe-
MbI FOmuTepom uiaum CaTypHOM, UTO O0BSACHSET CUJIBHO 9KC-
IEHTPHUYECKYIO OPOUTY ABMKEeHU 9-ii IIaHeTkI.

Teneps ocTaeTcsa TOJNBKO HAUTHU 9Ty ILIaHETY X...

Tz wuda uvga?

Kax sT0 00bIYHO OBIBAET, JAJIEKO He BCe YUEHBIE COIVIACHEI
¢ Takou Toukoii 3peHusi. B KaaugopHuy MoOriu OpuHATL 34
eire ogHy miaaHeTy CONIHEUHOM CHUCTEeMBI JEAAHYIO TJIBIOY
OrPOMHLIX pPasMepoB, II0JIaTaeT, HAIpHUMep, 3aMeCTHTeb
aupexTopa MHCTUTYyTa KOcMudyecKux mcciaemosauuii PAH,
3aBeyIOIUil OTAeJO0M (PU3UKHU ILIaHeT M MaJabix Tea CoJ-
HeuHoii cucteMbl Osrer KopabJies.

«Her Hurakoii gessaroil niaarHerbl B COJIHEUHOI cucTe-
Me, — CUHTaeT ucciaegoBarenb. — OOBEKT, KOTOPLIH OOHA-
PYKUIN aMepUKaHCKIe VUeHbIe, HaXOJNUTCSI OUeHb JAJIEKO
oT 3eMJin, U U3YYUTh €ro JOCTATOUHO TPyaHo. Koyteru us
CIITA pemunau, 4To 00HApPYyKEeHHBIH UMHU 00BEeKT BO3IeH-
CTBYeT Ha KapJMKOBLIe ILIaHeThI. 1o MX IBMIKEHUIO OHU
caesaid IMPeIoJ0KeHne, UYTO OOHaAPYKeHHad UM JIe -
HadA rasida MosKeT ObBITEH ILIaHeToii. Ceituac gaske IlayTon
NCKJIIOUEH 13 KJacCu(pUKaIuU IIJIaHeT, TaK KaK ero opou-
Ta He IM0X0Ka Ha OPOUTHI OCTANLHLIX ILTaHeT. IlosToMy ro-
BOPHUTHL O TOM, UTO OOHapy:KeHa AeBATas miaanera CosrHeu-
HOM CHCTEMBbI, OUeHb PAaHO».

YueHbIlI HATIOMHIJI, UYTO 3a OPOUTON OTHAJIEHHBIX ILIAHET
CoJlHeuHOM cUCTeMBbI HAXOAUTCS JOCTATOUYHO MHOI'O O0BEeK-
TOB, KOTOPHIE N3yYaloT acTpOHOMEI. Cpean HuX 1 OBLIO 00-
HApYKeHO HOBOe HebecHOe TeJIo, IIpeTeHIyIolllee Ha 3BaHue
miaHeTsl B CostHeuHOM cucteMe. «J[1a mokasaTeabCTBA IIO-
IOOHOM Bepcum TPeOyIoTCA 00paboTKa OUueHb OOJILIIIOTO Mac-
cuBa JAaHHBLIX 1, KOHEUHO, peryJjspuoe HaomogeHue. Ho,
CKOpee BCEro, MbI IIPOCTO He YBUAUM 9TO 3araJoduyHoOe TeJIo
13-3a PACCTOAHUS U OTCYTCTBUSA COJTHEUHOI'O CBETa B 9TOH
OTHaJIeHHOU 00JacTH. ITO CBOEOOPA3HEBIN TJIYX0W yIroa», —
MMOTUYEePKHYJ POCCUHACKUIN YUEHBIH.

Tlanema na xonwuke nepa

3mechk, BUIUMO, caMoOe BpeMsA BCIOMHUTHL, KaK BOOOIIe
aCTPOHOMAMMU OTKPLIBAJINCH IIJIaHeThl COTHEUHOM CUCTEMEI.
B anTuunbie BpeMeHa, corjacHo mogenu IlTomemes, B IeHT-
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2 i = X

Actponom Kaaiig Tom60o. 1930 rox.

pe CostHEeUHOM cucTeMbI paciiojiarajaach 3eMJis, a BOKPYT Hee
Bpamaauchk Mapce, FOnurep, CatypH, a Tak:ke Jlyma u Cou-
HITe, KOTOPBIE TOTA TOKe CUNTAINCDH IJIaHeTaMu. A BOT CUU-
TaTh Ju MepKypuii u BeHepy mianeraMu, y IPeBHUX I'PEKOB
eIMHOTO MHEHUS He ObLIO.

CoriacHO reqmolneHTpuuecKkoii Teopun Hukosaasa Komep-
HUKAa, B IIeHTpe cucTeMbl 0bL10 COJIHIIE, a BOKPYT HEro Bpa-
maauck Mepkypuii, Benepa, 3emasa, Mapc, FOnurep, Ca-
TypH. Bce 3T miameTsl MOMKHO OBIIO HAOJIIOIAaTh HEBOOPY-
JKEeHHBIM TJIa30M.

Hanee ciegyeT HOBOJBLHO MOJTUII IIePEePHIB B OTKPBHITUAX
HOBBIX ILTaHeT. JIumb B KoHIle X VIII Bexa mepBuie Tele-
CKOIIBI IIOMOTIJIN JIOAAM PACIIUPUTEL IpaHuIlbl CoTHEUHOH
CHCTEMBI.

Hamnbosee paHHUM CBUAETEJILCTBOM HaOJIIOJeHUN YpaHa
cjaeyeT CUNTATh 3allMCU aHTJIMICKOro actpoHoma l[»KoHa
daemcTHIa, KOTOPBIH HAOIIOAAT 3TO HebecHoe Teao B 1690
roay 1o Kpaiineit mepe 6 pas. IIpaBma, @aemcTuy 3aperuc-
TPpUPOBaJ ero Kak 3Be3ny Ne 34 B cosBesguu TenbIia.

A moToMy 4YecThb OTKPBITHSA HOBOI IIJIaHETHI IIPUHAMAJIE-
JKUT Bce Ke YUIbaMy ['epIresiio — MYy3BIKAHTY U JIOOUTe-
JII0 aCTPOHOMUU U3 AHTJINN.

ITocne oTkpeiTus YpaHa B 1781 roay acTpOHOMBI CTAJIH
3aMevaTh aHOMAJUU B €ro MOBeJeHUN: IBUKeHUe TIJIaHeThl
He CXOAUJIOCh C TEOPEeTUYEeCKUMHU pacueTaMu ydueHbIX. Ile-
TepOyprekuii akageMuk Auapeii UBanosuu Jlexkceab 3amo-
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IO3PIJ, UTO Ha Y PaH BO3AEMCTBYET IIPUTAKEHNE eIle OIHO-
ro KOCMHUYECKOTI0 TeJla, KOTOPOoe HAaXOAUTCA IIOAAJbIIE OT
Coanrna. CycTsa HECKOJIbKO AECATUICTUN IIONCKAMU STOT'0
TeJia 3aHMMaJICh acTpoHoMbl Tomac Xaccu u JIyu Baprmas,
a Tak:xe »xoH Anmamc u Ypben JleBepbe. YUueHBIM YAATI0OCH
IIOHATH, T'le MOMKeT HaXOAUTLCA IIoKa He O0HapyKeHHasd
IIaHeTa, 0Jaromapsa TeopeTuYecKUM pacueraMm JleBepbe. 3a-
KOHYMB UX, OH TYT sKe 00paTUJICSA 3a IIOMOIINbI0 K Moranuy
Tanne, accucrenTty BepanHckoit odcepBaTopuu, ¢ IPOCbO0it
«yIeJINTHh HEKOTOPOe BpeMs HaOJIIONeHUsIM B TOM YacTu Heba,
rIe MOMKeT HaXOAWUTHhCA HEM3BecTHasd ILaHeTa». IlomMoub
Tanne BeI3BaJica MoJogoi acTpoHoM 'empux a1’ Appe.

B utore 24 ceurabpa 1846 roga B 00 wacos 00 MuuHyT
14 cexyHI acTPOHOMBI 3a()UKCHUPOBAIN O0BEKT IIPUMEPHO
BOCHMOIi 3Be3IHOM BeJIMUYNHBI, KOTOPOTO He OBIJIO Ha Kap-
TaxX 3Be3JHOTO Heba.

On orinpira noboti sup

ITepBrle caabnie n3odpaskenusa IlayToHa GbLIN MOJTYUEHBI
19 mapra u 17 anpens 1915 roga. Coenanbl oHU OBLIN B 00-
cepBaTopuu amepukanna Ilepcusansa Jloysmna. B 1919 rogy
IlnyToH «3acBeTuICcA» M HAa CHUMKAaX, CIeJaHHBIX B oO0cepBa-
Topuu Mayut-Buibcon. OqHAKO YBEPEHHOCTH B TOM, UTO 9TO
MMEHHO HOBas ILJIaHeTa, Y aCTPOHOMOB BCe JKe He ObLIIO.

A moromy B 1929 rony gupekTop obcepBaropunu Jloyasiia
nopyuuna ¢ororpady-radopanty Kiaaitny Tomb60, KoTOpOoMy
Ha TOT MOMEHT ObLTI0 23 roja, IPOAOJI:KUTh MOUCKYU T'UIIOTE-
TUYECKOI IIaHeThl. ToM00 3aHANCA METOAUYHON CHeMKOM
3BEe3IHOT0 Heba: KayKAbIA ydacToK (oTorpadupoBajcs He-
CKOJIbKO Pa3, ¢ HHTEePBAJIOM B HECKOJbKO AHell, 3aTeM (oTo-
rpaduu cpaBHHUBaIUCH. Ilo mcTeueHUN MOUTH T'ofa PAOOTHI
Knaiiny Tom00 ymamoch HatiTu 9-10 ILIaHeTy.

18 deBpansa 1930 roma acTpoHoM 3a@UKCHUPOBAT IBUNKY-
IUicsa 00beKT Ha cHuMKax oT 23 u 29 auBapsa. Ilocie Toro
KaK OTKPBITHE OBLLIO MOATBEPIKACHO HOBBIMU CHUMKAMU, 00
oO0Hapy:keHuu 9-i miIameThbl cooOITMIN B obcepBaTopuio I'ap-
BapACKOro KoJLIeI:Ka — cayumiochk 3To 13 mapra 1930 roza.

Bopouem, Kak y:Ke rosopujoch, 9-it miaameroin Ilnyron
OBIJI BCEro HECKOJbKO mecaTtuaeruii. B 2006 rogy Memxnay-
HApOIOHBIN aCTPOHOMUYECKHUII COI03 Pas3KajioBajl aTo Hebec-
HOE TeJIO IO 3BAaHUsA «KapJINKOBas IJIaHeTa».
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2010 GB174

Planet Nine ®

2004 112 2012 v113

2013 RF98

. A 200716422

Cnoba noucku u yiounenus . . .

Hzime xe gema ob6cToaT Tak. Kak uacTo ObIBaeT B acTpo-
HOMMH, TUIIOTE3a O CYII[EeCTBOBAHUMU eIle OSHOT0 HeGeCHOTo
TeJia IOATBEePAUJIACE, KOT/JAa BBIICHIIOCH, YTO TPAHCHEIITY-
HOBBII 00beKT CemHa, oTkpwITEIIZ B 2003 rogy BpayuowM,
Tpyxunabo u PabunoBuiieM, u eIle OquH IIOX0XKUNA 00BEKT,
2012VP113, geficTBUTEJIBHO CJIETKa OTKJIOHAIOT CBOU OpPOU-
TBI TaM, T'Jie 9TO IIPEeJCKAa3aHO TEOPETUKAMIH.

BrpoueMm, Kak y»Ke roBOpHUJIOCH, CPeAN YUEHBIX IIOKA HET
eINHOTO MHEHUS II0 IIOBOAY OTKpBITHUS. Tak, AjeccaHapo
Mopbupgeinin, cuenmuaancT II0 UHAMUKe TeJ m3 HuIisl,
yBepeH, UTO 3Ta IIIaHeTa cylmecTByeT. Ho Tak mymamoT He
Bce. «f1 BUIes MHOI0, MHOI'O IIOMOOHBIX 3asIBJICHUN 34 CBOIO

Kapbepy. W Bce OHM OKa3aJaNCh OMINOOUHBIMU Y, — CUUTAET
Xax JleBucoH, miaanerosor us Uucruryra B Boyagepe (Ko-
J0pamo).

Ecan 5T0 oOTKpBITHE TIOATBEPAUTCA, VUEOHUKY II0 aCTPOHO-
MUY IPUAETCA B OUEPEeTHON pas IMepernuchbiBaTh. A eciiu ere
Y4ecThb, UTO B MHPe ACTPOHOMOB MOTUXOHLKY HaOUPaeT CUIIY
ONMIO3UIIN, KOTOPas HaMepeHa BepHYTh ILIyTOH B paspan
ITaHeT IIocJe OTKPBITUH, caeaaHubIx 30HA0M New Horizons,
nckomada miaaHera okakercsa 10-ii B8 ComHeuHO#i cucTeMe.
OgHAKO 5TO BOBCE He 3HAUUT, UTO ACTPOHOMBI OKOHUATEILHO
YCIIOKOATCSA 1 He HAYHYT MCKATh 11-f0 mIaaHeTy.

M. MAKCHUMOB
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B kunoguanvme «Illlapoeasa moanua» npo

azenma 007 [Jauceiimc Bond cogepuiaem nonem

c nomow,bio pakemnozo panuya. 'oéopam, maxoe

u3obpemenue cyu,ecmeo6ano Ha camom dene.

H3eecmnuuvL u 6am Kaxue-mo nodpob6rnocmu?
Egzenuii Cmpenkxoé, Examepunbypz

PAKETHBLIM
PAHELL

AHAPEEBA

ITpucoocobyierHre, KOTOpPOe IIO3BOJIAJIO COBEPIIIATE IPBIK-
KU B JECATKN METPOB U Jake MyTeIIecTBOBATh Ha He6O0JIb-
IIIre PacCTOSHUSA, TeMCTBUTENLHO CyIllecTBOBao. boiee To-
ro, B Kuaopuabme 1965 roga, Ha KOTOPBIH CCLIJIAETCS HAIII
YUTaTeNIb, OBLI UCIIOJL30BAH HACTOSAIIUN PAKeTHBIN paHer.
Onpmaxko m300peTeH OH OBLI 3aJ0JITO A0 BbIXoha (uabMa Ha
skpaH. 1 He Ha 3amajge, KaKk AyMaioT MHOTUe, a B Poccumn.

CaMbBIfi paHHMHA W3 M3BECTHBIX 00pPas3oB PEeaKTUBHOTO
paua moauica eme B 1919 roxy. Ero aBropom ObILI coBeT-
ckuii nmxenep A. ®@. Aunapees. B 3adBKe Ha maTeHT, IIOgaH-
HOITI n30o0peTaTesieM, OIMCLIBAJICA NHANBUAYAJIbLHBIA MaJjora-
0apUTHLIN JeTaTeJlbHLIN ammapar

C PeaKTHUBHBIMU, a TOUHee paKer-
HbeIMU aurareasmu. OH mpegHas-
HAYaJICs AJIA TPAHCIOPTUPOBKU Ue-
JIOBEeKAa MJIM HeOOJIBIIIOTO T'Ppysa II0
BO3AYXY Ha paccrosuue mo 20 xM.
HMmenHO Takyio JaJbHOCTD II0JIETA,
IO pacueTaM aBTOpPAa, HOJIKEH OBLLI
obeciieuynBaTh KMMeEIOIUIICA 3alac
TOILJINBA 1 OKUCJIUTEJIA.

Yepresx us natenta A. ®. Augpeesa, omyo6-
aukoBaHHbI B kHure H. A. Peianna.




PACCRAHUTE, OYEHDb HHTEPECHO..

CoBpeMeHHbIIl PAKETHBIH paHel BIep-
Bble mokasau eme lllon Kounepu B oxn-
HOM U3 (puasmoB 06 arente 007.

OCHOBHBIM 5JIEMEHTOM PEaKTHUBHOTO alliaparTa KOHCTPYK-
nuu AHapeeBa ObLiIa JKeCTKAadA MeTaLIMYecKas KopoOKa C
pasaBu:kHEBIMU (pepMamu. OHa OblIa OCcHAaIlleHa CHUCTEeMOU
MIPUBA3SHLIX PeMHEH, yIep:KUBAIOININX BCI0 KOHCTPYKIIUIO
Ha YPOBHE I'PYIHON KJIETKU IINJIOTA.

3a cIMHOI MUJIOTA IPEeAJIarajoch KPeIuTh CUJIOBOM arpe-
raT ¢ IByMs OTJeJbHBIMU OaJIIOHAMH JJIs TOILJINBA U OKUC-
JIUTEJIS B CoKMIKeHHOU (popMe. BaaoHbl OBLIN YCTPOEHBI 110
MPUHIIUIIY TEepMOCa C ABOUHBIMHU CT€HKAMU U BaKyyMOM
Me:xkny uumMu. Takum o6pasoM, cOXpaHAJach HU3KASI TeM-
meparypa CKMKeHHBIX ra3oB. Kpome Toro, BHyTpHu 6aJio-
HOB OblLjIa IPeyCMOTPEHAa CHuCTeMa IIePeropooK, MPeaoTB-
pamampinasa pe3Koe nepeTeKaHre KUIKOCTU IIPU TOJTYKAX
1 MaHeBpax. B Hu:KHel uacTu 0aJIJIOHOB IpeaycMaTpUBa-
JINCH BBIXOJHLIE TPYOKU ¢ Kpanamu. Ilom «parmem» ¢ 6aJ-
JIOHAMU JOJI:KeH OBLLI HaXOAUTHCA HAaCOCHBIN 6JIOK, OTBeUa-
IOIIUH 3a MOAaYy TOILJIMBA W OKUCJIUTEISA B ABUTATEJIN.

Mg ymenblreHusa rabapuToB ammapara AHApeeB IIpeJia-
raj caeaaTh (epMbI CKJIAIHBIME. B TPAHCIIOPTHOM ITOJIOMKE-
HUY OHU JOJIKHBI OBLJIN CABUTATHCSA K IEeHTPATLHON KOpPOoo-
Ke, YMeHbIIIas IollepeuHbie pasMepsl yerpoiicTBa. Ilepen
paboToif MX CJaemOBAJIO PACKJIAABIBATS.

Ha 6okoBBIX cTOpoHaX (hepM CTOAJIN ABA PEAKTUBHBIX
IBUTaTeJA. B HUX TOIJIMBO MOJYKHO OBIJIO CMEITHNBATHCS
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C OKHMCJINTEJEM W BOCILJIaMEHAThCS, IIPUBOAA K o0pas3oBa-
HUIO PeakKTUBHOH TaAru. /I mepBOHAYAIBHOTO BOCIJIaMe-
HeHHIs CMecCH Ipeaaarajoch NCIIOJNL30BATh 3alalbHbIe YCT-
poiicTBa «TuIila O€H3MHHBIX 3a;KUTAJIOK».

Cucrema yupaBJiieHus, mpegiaarasiasca A. . Auapee-
BBIM, JOJIKHA ObLIa paboraTh Tak. Ob6a ABUTraTe s yCTaHAB-
JUBaJNCh Ha pepMax IMaPHUPHO U OCHAINAJNCEH PhlUaraMu
yIIpaBJIEeHNs, IPU IIOMOIIY KOTOPLIX MUJIOTY CJIEL0BaJIO Me-
HATH IIOJIOJKeHIe ABUraTeJiell 1 HaIpaBJieHIe BeKTopa UX
TATHA. 34 CUET CUHXPOHHOI'0 NN ACUMMETPUYHOI0 HAKJIOHA
OIBUTaTeJell peakKTHUBHBIN almapaTr OOJIKeH OLLT MeHSATH
TPaeKTOPHUIO IOJIeTa.

ITo pacueram nsobperaTessa, yCTaHOBKA JOJIXKHA ObLIA Be-
cutThb 42 Kr. B 0axax HOJIKHO OBLIO HAXOAUTLCA 8 KI' TOILJIN-
Ba 1 okucaureasa. IIpu s3imerHoM Bece ammapaTta B 100 Kr on
IOoJI;KeH OBLI mpoJieTaThb 10 20 KM co cKkopocThio 200 KM /4.
B mauane 1921 roga A. ®. Auapees mogaj 3aaBKy B Komu-
TeT II0 JdeJaM U300peTeHUit
Bricurero cosera HapoOIHOTO
xo3ancrea. IIpenmo:xeHue ObI-
JI0 PacCMOTPEHO, 1 B CEHTAOpe
1924 roma nzobperaTesnb IIOJY-

HB Poccu ynpi6aercss — 1moJieT mpo-
1IeJI XOPOoIIo.
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YuJ IIaTEeHT CO CPOKOM nelicTBusa 15 mer. OgHarko ocyie-
CTBUTH CBOe M3o0peTeHmne «B Kejese» Asekcauap Pemopo-
BUY He CMOT 13-3a OTCYTCTBUS CPEACTB 1 COOTBETCTBYIOIIEH
MaTepHUaJbHOM 0a3bI.

PeakTupHEbIN annapaT KoHCTpyKIuu A. ®@. AHapeeBa 110-
JYUUJICA CIAUIIKOM CJOKHBIM IJIS CBOero Bpemenu. U onu-
caHIe 3TOT0 MHTEPEeCHOI'0 N300peTeHnsI COXPaHUIOChH JIUIITh
6iaarozapsa Tomy, uTo 1929 roay oHo OBLIIO YIOMAHYTO B
KHure npodeccopa H. A. Peiauna «PakeTsl u aBuratesun
IpAMON peaknuu» (IIUKJI « MesKIIJTaHeTHbIE COOOIIIeHMS» ).

Bropoe posxaeHMe og00HO0M TEXHUKY COCTOSATIOCH B KOHITE
40-x rogoB XX BeKa 3a py06exoM. BbIIO co31aHO HECKOJIBKO
KOHCTPYKIINI, KOTOPbI€ MCIBITAJN C OOJBIIINM UJIN MEHb-
muM ycuexoMm. Tak, pakerHbiii paner xeiimca Borga co-
BEPIIIJI HECKOJBbKO II0JIETOB, OBLT JasKe «3acBeueH» B (hUJIb-
me. Ho B cepuio oH Bce :Ke He MOIITeN M3-3a MAJIOi HameKHO-
CTU TeXHUKHU U CJIOKHOCTU ee 00CIy:KUBaHUS.

B «IOT» Ne 7 3a 2011 roxg MBI paccKasaji O IIBeHIapiie
WBe Poccu, KOTOPBIH JoayMaJica IPUAEJATh K CKJIATHBIM
KPBLIbAM, KPEIIUBIIINMCSA 34 CIINHOM, 4 peakKTUBHBIX IBUTa-
TeJsA OT aBUAIMOHHLIX MOJeJiell M B TeueHNe HEeCKOJbKUX
MUHYT JieTaJ, CJIOBHO KMBOU caMoJieT. A HeITaBHO 1U300pe-
TaTeJib B OUepeaHoli pas IPoJIeMOHCTPUPOBAJ BO3MOKHOCTH
cBoero npoekra Jet Man, peaKTUBHBIX PaHIIEB-KPbLILEB, HA
KOTOPBLIX OH BMecTe ¢ KoJjjaeroii Buncom Pedderom 060-
raajs camoJjet Airbus A380 B I[y6ae.
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Poccu, npodeccruoHa bHBIN THUJIOT, 1300peJ CBOM peakx-
TuBHBII paHer emfe B 2004 rogy u ¢ TeX IOpP COBEPIIEeHCTBY-
€T ero, IeMOHCTPUPYA IIOJeThl B PA3HBLIX YCJIOBUAX. IBYX-
MeTPOBOe KPBLIO U paHell BecAaT okoJio 50 Kr, Ipu 3TOM yc-
TPOUCTBO pas3BuBaeT cKopocTh 10 300 km/4. IIpu mosHOM
3amace TOILIMBA YeJOBEK MOJKeT JeTaTh 10 MUHYT, IOIHU-
Masch Ha 792 M Hajn 3emieii. IIpaBma, caMoCTOATEIBLHO
B3JIeTeTh IIPU MOMOIIM PaHIla HeJlb3s, 00bIuHO Poccu «BBIO-
pacnIBaloT» ¢ caMoJIeTa, IIocje Yero OH CTapTyeT y:Ke B BO3-
nyxe. IIpuseMiieHre OCYIIIECTBJISETCA IPU IIOMOIIU ABYX
IIapaIoToB, TPETHUI IIPUKPEIIEH K CAMOMY KPBLIY HAa CJIy-
yai, ecJau NUJIOTY HYKHO OYIeT OTCTETHYTh ero.

A B amepukamckom [lemBepe, uTo B mrare Kosopanmo,
IIPOILLIIN IIePBhIe UCIILITAHUS eIle OJHOr0 PaHIlA, U JMKeT-
mmaxa, paboTarolero Ha CMecHu Bojopoja u asora. IIpumeua-
TeJILHOH JeTaJbI0 JAHHOT'0 COOBITUS CTAJI0O MECTO ero IIpoBe-
IeHus — Kpoliiia 45-sraxuoro orensda Four Seasons Hotel.
Beccrpamuniii setunk Huxk Maxombep cosepinua 30-ce-
KYHIHBIHA ITOJIET 1 MATKYIO IIOCAIKY.

T'pynma mosoabix HeMeIlKuX mn3obperaTeseil TOTOBUTCS
K IIPOBEIEHUIO NUCHBITAHUSA eIlle OJHOTO PeaKTUBHOTO paH-
ma. Ppur YHrep u ero Apys3ba u3 'amHOBepa MOTPATUIN
b6oJsiee 5 jer, paszpabarbiBasdg 9Ty KOHCTPYKIIUIO, TTOJTYUUB-
myio Haspauue Skyflash.

PaspaboTumnku yTBepIKIaIOT, YTO UX PaHeIl CIIoco0eH pas-
BHUBATh CKOPOCTh 6ojiee 200 MUJIL B Yac 1 IMOAHATEL YeJOBEKa
Ha BeIcOoTy 26 000 hyTOB, IIPpU STOM OH OYyAET JEeTKO yIIpaB-
JATbCS IBUKEHUAMHU Tesa TUJIoTa. B oTsimume oT peakTuB-
HOT'O paHIIa, caeJaHHoro Poccu, mojIeT ¢ KOTOPLIM BO3MOYKEH
TOJIBKO IOCJIe IPBIXKKA ¢ camoiera, Skyflash cmosker Bate-
TaTh ¢ 3eMyau. IlofHUMYT ero B He060 2 MUKPOTYPOUHEI O,
yIpaBJjieHreM OOPTOBOI'O KOMIIBIOTEPA.

Tax uto xopoirasa uaes He 3a0bbiTa. CTonao 6bI, HaBep-
HOe, TaKsKe IIOMHUTD, UTO IePBEHCTBO B pa3paboTKe U IIo-
JyYeHH! TAaTeHTa Ha PEaKTUBHBIM paHell NPUHAMLJICHKUT
HAIIIeMy COOTeUeCTBeHHUKY. HbIHEe ero [ejio mpomoKaoT
COTPYAHUKY GUPMBI «3Be3Ia», IPeIJI0oKUBIINE AJIA 00uTa-
Tesaeit MKC ouepennyio Moau(UKAIINI0 PAKETHBIX PAHIIEB
y:xe XXI Beka, ABUTaTeIn KOTOPBIX paboTAIOT 3a CUET COJI-
HeUYHBIX OaTapeii.

C. HUKOJIAEB
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TOPOTHE JIPY3bs!

Ilognucuasa Kamnauusa B pasrape. Eciu BBI pemninTe BBIMIH-
cath «IOHBIHA Texuuk» Ha II moayrogue 2016 roma, To Moxe-
Te BOCIIOJIL30BaThCS KYIOHOM, HalleuaTaHHBIM HUKEe, BIIKCAB
TyJla KOJIMYECTBO HOMEPOB, haMminio, aapec u mHIeKC «F0T».

IIpu mogmucke mo KaTajgory areHTcTBa «PocmeuaTh» WHIEKC
sKypHana — 71122, B O6benunennom Karasore «IIpecca Poc-
cum» Ham uHAekc — 43133, uepes «KATAJIOT POCCUUC-
KOMU ITPECCBI» — 99320. ITognucHOI KYIIOH €CTh TaKKe Ha
caiiTe ;KypHaJa utechnik.ru.

®. CII-1

ABOHEMEHT ;5 22
IOHBIN TEXHUK

(HaMEHOBaHHE H3dAHHS) Kaanuecrso
KOMIUICKTOB:

Ha 20_16 roan no Mecsuam

1121314151617 18[9110]11]12
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Y COPORHM HA XBOCTE

YTJEKUCJOTA
BYHTYET

B SATOYEHUN?
I'eomorm m3 Crondopma
YCTAHOBHMJIM, YTO 3aKadKa
0OJIBIIIMX MACC YIJIEKHCJIOTO
rasa B MOJ3eMHbIe XPaHMH-
JMIa — OJUH M3 CIIOCO00B
He MONMYyCTUTh TOMATAHMS
BBIOPOCOB B oTMOc(epy —
MOJKeT IIPUBOTUTH K 3eMJIe-
TpsaceHnsM. CTaThsl YI€HBIX
MOABMJIACH B ;KypHaJie Pro-
ceedings of the National

Academy of Sciences.
HecMoTpss Ha BBICOKYIO
CTOMMOCTb, TEXHOJOTHS
XpaHeHUs MOoJ 3eMJIeil yr-
aexucaoro rasa CCS (Car-
bon Capture and Storage)
BCEephe3 paccMaTpuBaeTCs
KaK OIMH U3 MEeTOIOB 00Pb-
OBl ¢ TEXHOT€HHBIMHU BBIO-

yu coPOX¥ eanggy
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pocamu B atmocgepy. Tak,
B moxjaaze 2005 roma Meax-
MPaBUTEJIbCTBEHHON IPyII-
bl DKCIIEPTOB II0 M3MEHe-
Huo kKammara npu OOH
3TOT MeTOox ObLI Ha3BaH J0-
BOJIBHO II€PCII€KTHUBHBIM.

B pamrxax HOBOI padoThI
y4eHbIe IIPOaHAJIN3UPOBA-
JM TOCJEACTBUA 3aKaUYKH
IOJ 3eMJII0 0OJBIIOr0 KO-
JUYEeCcTBa YIJIeKHCJIOTO Ta-
3a. U ycraHOBHJIMN, YTO 3a-
KauyKka rasa cIoco0cTByer
HAKOILUICHUI0 HANPAKEeHNA
B nopoae. Kak ciemcraue,
MOTYT BO3HHKATH 3eMJIe-
Tpsacenusa. Hecmorps Ha
He0O0JIbIIYI0 MOIITHOCTh Ta-
KHX KAaTaKJIN3MOB, UX BO3-
HUKHOBEHNE CIIPOBOLUPYET
paspylieHue XpaHWININa 1
BBIOpPOC Ta3a 00pPaTHO B aT-
mocdepy.

Kpome TOTrO, MO CciroBam
YYEeHBIX, IO 3AKAYKH MO-
TYT OBITH IIPUTOTHBI TOJBKO
MOPHCThI€ TPYHTHI, HACHI-
IeHHe KOTOPHIX YIJIeKHC-
JIBIM Ta30M He BedeT K Poc-
Ty CeliCMHYeCKOro Hampsd-




skenusa. C yueromM KapTsl
celicMHYeCKOll aKTUBHOCTH
moJiydyaercs, YTO OTHOCH-
TEeJbHO CIIOKOMHBIX MECT
C NMOPHUCTHIM TPYHTOM Ha
ILIaHeTe 3aBeJOMO HeJo-
CTATOYHO IJA TOr'0, YTOOBI
onmepaTuBHO 3aKaYMBaTh
Heo0XoouMoe KOJHUYECTBO
raza. Hampumep, gasa 3a-
kauku 1 mapa. T CO, mo-
Tpedyerca 3 500 xpaHu-
JIHII, B TO BpeMs KaK Ioo-
BbI€ BBHIOPOCHI COCTABJISIOT
OKO0JIO 8 MJpa. T.

CHOTBOPHOE...
MOJIOKO

Moi0K0, HaJ0OeHHOe 0JIu-
JKe K HOUH, KAK OKa3aJI0Ch,
00JIaiaeT yCIIOKAWBAIOIIIMM
M CHOTBOPHBIM 3((deKTOoM.
Bo BcakoMm cayuae, Tak yT-
BEeP:KIAIOT KOpeHcKue mc-
caegoaresn. OHU cpaBHU-
BaJIM MOBeIeHNe MOTOIbBIT-
HBIX KPBIC, KOTOPBIX MOUJIN
JTHEBHBIM MOJIOKOM, C IIOBe-
IeHHeM TeX, KOTOPHIX II0-
wan HouHbIM. OKas3ajiocs,
YTO JKMBOTHHI€ U3 BTOPOIl
TPYIIIBI JOJIbIINE CIIAT U Me-
Hee CKJOHHBI K (pusmuec-
Kol moaBu:kHOCTH. C mpy-

rofi CTOPOHBI, OOAPCTBYH,
OHM AKTHBHEE HCCIETYIOT
HOBBIE TEPPUTOPHHU, UYTO T'O-
BOPUT O CHUKEHHOW Tpe-
BO:kHOCTH. TO ecTh, MOMpO-
CTy TOBOPS, XOPOHICHBKO
BBICIIABIINCH, KPBICHI 3a-
METHO CMeJIeJIN.

Buoxumuueckuii anamaus
IMOKAa3ajJ, YTO B HOYHOM
MOJIOKEe II0 CPABHEHHUIO C
JTHEBHBIM COJIEP:KUTCA Ha
24% 60JbIIe AMUHOKHCJIIO-
ThI TPUNITO(AHA, UTO CTU-
MYyJupyeT coH, u B 10 pas
00JBIIIe TOPMOHA MeJIATO-
HUHA, PEeryJIHPYIOUIero cy-
TOUHBIE PUTMBI.

OueBuAHO, COHHOE COCTO-
sSIHNMEe KOPOB CKasbIBaeTcsd
M Ha COCTaBe MOJIOKA, KO-
TOpOe 00pa3yercs y HUX 1o
HouaMm. UmeiiTe 3TO B BUY.
Ecau, koHeuHo, y Bac ecTthb
CBOA KOPOBA.

CMAPT®OH
MOJKHO MBITH

Amonupr paspadoranu
cMapTdoH nmoJ Ha3BaHUEM
Digno Rafre, koTopsIi
MOJKHO MBITh C MBLIOM.
Heo0xoaguMocCTh B 3TOM Be-
JHKA, TM0JIATal0T YKCIePTHI,
MOCKOJBbKY TaJsKeThl MHO-
TUX JIOJeHd MPeaCTABISIIOT
€c000¥i XpaHUIHUIIE MUKPO-
60B u rpasu. CeHcopHBIH
OUCILIE HOBOIO rajskera
(pyHKIIMOHNPYET Jaxe B Ha-

MOKIIIEM COCTOSIHUU.
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NMPO ®AHTACTUKY
U PUIUKY

Ouepednasn cepusn «36e30HbLX GOUH» NONLBL3YEemcsa
601buULOTl NONYNLAPHOCMBIO PAHAMOE IMO20
yuraa. OHu yice nompamunu Ha npocmomp
nrooé6umoi cazu 900 man. pyéred u 2 mapd. don-
napoé. Cnoé nem: ¢punvm coenan ¢ u3ecCmHou
6bL0y mKOU u uzobpemamenvHocmsvro. O0Haxo
cmoum nu éepums momy, Wmo npoucxooum

Ha Ixpane? IxcnepmuL ymeepicdarom: mHOzZUE
mexHonozuu «36e30HbLX 6OUH» U OpYaux
dunvmoe He cmanym peanrbvHOCMblO dadxce

6 Odanexom 6ydywem. H 6om nouwemy.

IlepBoe, uTo 3amoMuHaeTcsa B 3ToM (PUIbLME, — 3TO Cpa-
JKeHUs J)KelaeB Ha CBETOBLIX, TOUHEe JIAa3ePHBIX Meuax.
OaHAKO MOJKHO JIU OTPA3UTh yAap TaKoro Meua, II0ACTaBUB
IIOJ] HEer'o CBOIi, KaK 3TO IMoKasaHo B ¢puabme? Her, KoHeu-
HOo. OI1H JIa3epPHBIH JIYY 3aIlIPOCTO IPOHAET CKBO3b APYIOi,
He BCTPETUB COIPOTHUBJIEHUSI.

Kpome Toro, HUKTO [0 CUX HOP He IPUIAYMAJ, KaK MOMK-
HO YeTKO OrPAHUYHUTH CBETOBOM JIy4 IIO AJIMHE, a BeIb Ha
9KpaHe OTUETJINBO BUIHO, UYTO CBET U3 PYKOSITKU pacIipoc-
TpaHSAEeTCSA Ha CTPOro OIpelesiIeHHOe PACCTOSHUE.

He yganuchk u mOmBITKM BOCCO3AATH MOMO0OHBIE MEUM Ha
npakTuke. Hamnboaee 6113K0, TOKAIYH, ITOAOIIE] K peIle-
HUIO 9TOU 3azauu aBTop Buiaeobsiora Sufficiently Advan-
ced. Bor KaK OH ommcajJ KOHCTPYKIIMIO CBETOBOTO Meua 13
KYJBbTOBOU (paHTACTUUECKOU CATMH.
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IIOAPOBHOCTH OJIAA JIOBOSHATEJIBHBIX

Ponab «ne3Bus» B JTaHHOM cJyuae BLIIOJIHSET CTPYS Tops-
IIer0 TOIJINBA, 0AJJIOH C KOTOPBIM CIPATAH B PYKOATKE.
TomamBOM BBICTYIIAeT CMeCh alleToHa M MeTaHoJa, a IJsd
3a)KUTaHUS TOpIOUell CMecH HCIIOJNIb30BaHa HUXPOMOBAS
HUTH. KHOIIKa mojaum TOILIMBA OJHOBPEMEHHO YIIPABJISET
U 3BYKOBBIMU 9(pderramu. [Ipu HaxkaTn KHOIIKY MeY BBI-
IIyCKaeT TOHKYIO OTHEHHYIO CTPYIO AJUHOIN OKOJIO MeTpa.
TonJInBO TOPUT CUHUM ILJIaMeHeM, HO ero IIBeT MOYKHO M3-
MEHATL J00aBJIeHUEM APYTUX XUMUKATOB.

OxHaKo U TaKUMHU MeuaMu (heXTOBATh HEJb3s, IIOCKOJIb-
Ky radoBble CTPYU IPOXOAAT APYT CKBO3b Apyra. MmMeHHO
IIOTOMY Ha MpaKTUKe Oblia MCI0Jb30BaHA TEXHOJIOTUS KOM-
OMHUPOBAHHBIX CHEMOK, KOT/Ia aKTephl pasMaxuBaju OyTa-
GopCcKUMU MeuaMM, a COOTBETCTBYIOIMNE 3(pPeKThl Oblau
IIPUPUCOBAHLI ITIO3JHEE C ITOMOIIbI0 KOMIILIOTEPA.

«3Be3gHbIe BOMHLI» [[:xopm:xa JIykaca IpuBIeKalOT 3pU-
TeJiell He TOJBKO KPACOUYHBIMU MOeIUHKAMM Ha CBETOBBIX
MeuaX, HO U MacIITAOHBIMUA KOCMHUUYECKHMMU OaTaluIMU.
YuacTBylOliue B HUX KOCMHUeCKMe Kopabau ualle BcCero
OKAas3bIBAIOTCS 3AIUINEHBLI He TOJBKO TOJCTOW OpPOHEeMH, HO
U IJIa3MEHHBIMU ITUTaMU, CIIOCOOHBIMH OTPaKaTh UMITYJIb-
CBI JIa3€POB U APYTUX PYTYPUCTUUECKUX BUIOB OPYIUIA.

Hsxo3ed Maxrryaiip us JleliuecTepcKOro yHMBEPCUTETA
(BennkoOpuTaHMUA) U €T0 KOJIJIETH IIOILITAJINCH BBISCHUTD,
MOJXKHO JIM CO3JATh aHAJOTUYHBIN IITUT IPU IIOMOIIIY COBpe-
MEHHBIX TeXHOJOTUH M HACKOJBbKO MOXO0K OH OyZer Ha To,
Kak ero cebe mpexacrasaaa xopax JIykac u ero momorr-
HUKH. OpHUEeHTUPYSACh HA IIBET U APKOCTh Ja3ePHBIX HM-
ITyJIbCOB B «3BE3IHBIX BOWHAX», aBTOPHI CTATbU BLIUMCJIY-

Tak B KMHO BBITJIAOUT CHJIOBAadA 3allUTA.




JU TeMIOepaTypy ILJIadMbl ¥ MOITHOCTh MarHHUTHOTO IIOJIA,
YAePsKHUBAIOIIETro ee BOKPYT Kopabiasa. Oxkasamoch, 00a 9Tux
mapaMeTpa MOTYT OBITh JOCTATOYHO HUBKUMHU I 3(dex-
TUBHOU 3aIlUTEI KOopadjeil — MUHHMAJIbHAA TeMIepaTypa
miIasMbel B miuTe coctaBuia Bcero 1 000 rpagycos Kenbsu-
Ha, a CWJIa MarHUTHOTO IIOJISI — OKOJIO 5 TecJa.

IIo cimoBam yueHBIX, MU(PHI ITIO3BOJIAIOT C YBEPEHHOCTHIO
TOBOPHUTH O TOM, UTO COBPEMEHHBI!I YPOBEHb PA3BUTUA TEX-
HOJIOTHUI, B IPUHITUIIE, IT03BOJIAET CO3aTh MOMO0OHLIH I1Ia3-
MeHHBIN muT. Ero oTHOCHTENIBLHO ci1aboe MarHuTHOE II0Je
TOBOPUT O TOM, UTO OH OymeT Oe3oIaceH IJd YesIOBeKa.

Opuako momo0HasA cruCcTeMa 3aIUTEI 00JIaJaeT OOJHIM Ce-
PBE3HBIM HEeJOCTATKOM — OHa OyZeT HempospayuHa B OITHU-
YeCKOH uacTU CIEeKTpa, U AJSa yIpaBJIeHuA KopabJyeM Io-
TpedyeTcsa HabOp u3 YJIbTPAPHMOIETOBBIX KaMep NI APYTUX
YCTPOMCTB, paboTAIOIINX B MHBIX AUaNa3oHaX U3JIYUYeHUd,
OUITYT (PUBHUKU B CTAaThe, ONYOJIMKOBAHHON KYypHAJIOM
Physics Special Topics.

U coBceM y:xk GecliepeMOHHO 00palfaioTcsa KMHeMaTorpa-
(HUCTHI ¢ 3aKOHOM BCEeMUPHOTo TaroTreHus. C OgHOI CTOPO-
HBI, UX TPABUJIETHI 0e3 BUAMMBIX YCUJIUHA CKOJBL3AT HaJ
3eMJIell BO BpeMsA I'OHOK U IIpecJiefOBaHUA IepoeB 3JI0/esd-
mu. C Ipyroi CTOPOHLI, BHYTPU OOJIBITNX KOCMUYECKUX KO-
pabJeii, 6opo3gAninx Oeckpaiinue mMpocTopbl BeelenHoOM,
IIOYeMYy-TO IPUCYTCTBYEeT HOpMaJbHasd, 3eMHAasA CUJIa TKe-
CTHU, XOTs, ONMATL-TAKH 110 3aKOHAM (GU3UKU, JOJKHA CYIIe-
CTBOBATHL HEBECOMOCTh. Hu MaJIeHIITNX MONBITOK 00bSICHUTD
9TOT (peHOMEH He IpelNpUHUMaeTcd. MeXIy TeM make
Macca «3Be3Ibl CMEePTH» HeAOCTATOUHA AJIS TOTO, UTOOBI
obeceunTh CKOJbKO-HUOYAbh 3aMeTHOE IIPUTAKeHNUE.

KcraTu, mo moacueraM 3KCIEPTOB, €CJIU OBl CTPOUTEJb-
CTBO TaKOM «3Be3Ibl» IIPEeAIIPUHANN, cKaskem, B CIIIA, cro-
MMOCTB IIOCTPO#KU oboIiack 661 0Koso 600 TpaH. gosia-
poB u morpeboBasia 661 0koJi0 10 (1 KBaAPUJJINOH) T CTa-
au. IIpor3BOACTBO TAKOT0O KOJWYECTBA MeTaJJia 3aHsAI0 ObI
6oJiee 833 ThIC. JI€T.

Emie oxma mompaBka (pusuKoB Kacaetrcsa ¢uabMa «Apma-
reanou». I'epoii Bpioca Yuiuinca B peajabHON KU3HU HE CMOT
OBI cmacTu 3eMJIIO OT CTOJIKHOBEHUS C aCTePOUIOM, CUNTAIOT
aBTOPBI CTAThHU, OIIYOJMKOBAHHON B xKypHaJe JleiiuecTepcKo-
ro yuuBepcurera Physics Special Topics.
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«MHe oueHb HpaBUTCA PUIbM «ApMareamoH», 1 A0 HeIaB-
Hero BpeMeHHU 5 He JyMaJl O PeaJUCTUUYHOCTH HAYUHBIX HIEH
B oToM (puiabme. Ho mocje mMOBTOPHOTO MPOCMOTPA S CTAJ
CKeNTHUYHee OTHOCUTLCA K 9TOM KMHOKapTuHe. 1 mymato, 4To
pesKuccepsbl OOBIYHO IIBITAIOTCS CAEJNATh CBOIO PabOTy MOCTO-
BEPHOI ¢ HAYYHO! TOUKM 3PEeHUA, HO IIPU STOM YacCTO CTaJI-
KHMBAaIOTCA C IPOOJIEMOI TOTO, UYTO MOYKHO U HEJIL3A CeJIaTh.
ITo IPUBOAUT K HAYUHOU «(haabcuuKanum», Koropas 60-
Jiee MHTepecHa U IpUBJIEKaTeIbHA ¢ BU3YAJILHOM TOUKU 3pe-
HUA OJIS 3pUTeJe», — MOosACHWJI cTyaeHT Ben XoJ, mpu-
HABIIIUH yJyacTue B paspaboTke.

XoJJI U ero COKYPCHUKMU BCECTOPOHHE M3YUYHJIU BCE ac-
eKThl priabMa-KaTacTpodsl 1998 roga, onennBasa peasuc-
TUYHOCTL O0OHAPYKEHUA U YHUUTOMKEHUSA acTepousa, yrpo-
JKaBIIIero »KM3HU Ha Halllell ILIaHere.

CHavaJjia CTYIEeHTbI OIIPEeIeJNIN KOJIUUeCTBO KUHETHUUEC-
KOU sHeprum, HeoOXOoAuMoe IJsd PaspyIleHUs acTepouma
muamerpoMm B 1 000 xMm. ITo mx pacueTram, aTOMHBII 0oe3a-
PAn DoJKeH BhLAeJAUTL npuMepHOo 800 TpaH. Tepam:KoyJiei
sHepruu (1 Tepamxoynbp — 102 mxoyieit) qisa coBeplIeHns
noasura Bproca Yusiica u 4jaeHOB ero KoMaHabl. [1s cpaB-
HEHUs: caMoe MOIITHOe B3PBLIBHOE YCTPOMCTBO, 50-MeraToH-
Hasl coBeTcKas «Ilapb-00M0a», BeIpaboTaiso Bcero 418 Trhic.
Tepa;KoyJIiel, 4To B 2 MJIPA. Pa3 MEeHbIIIe HeOOXOINMOTO II0-
KasaTeJid.

Kpome Toro, ma:ke eciu O0u1 Komauga appu Crammepa,
KoToporo urpaet Bpioc Yunauc, obyagaia TaKUM CBepX-
MOIITHBEIM B3PBIBHEIM YCTPOMCTBOM, 3eMJISA BPAL JIU ObI 130e-
JKaja mageHus acrepouna. Kak yTBep:KIai0T aBTOPEI CTAThHU,
OonTHMAaJbHAS TOUKA MOAPLIBA acTePOraa HaXOAUTCS Ha pac-
CTOAHNM B 8 MJIPA. KM OT Halllel mjaHeThl. KpaiiHe MajoBe-
POSATHO, UTO 3eMHBI€ TeJIEeCKOIIbI MOTJIA 3aMETUTL aCTEePOUT
3aJI0JITO [0 €ro MPUOIMKEHUSI K 9TOH TOUKE M aCTPOHABThI
OBl yCcIIeJIu I0JIeTETh A0 Hee BOBpPeMsd.

Taxum obpasom, Bpioc Yuaauc u ero KOMaHaa BPAL JU
ObI CMOTJIM CHACTH 3eMJII0 OT HaABUTAIOIIErocsa KOCMITUeC-
Koro ApmareajgoHa B OJHOMMEHHOM (pUJIbMe, eCJii ObI eTo
co3maTesi YUUTHIBAJIN PeajibHbIe aCTPOHOMMUUECKUe U (pu-
3MYecKre 3aKOHBI.

«Cosmarenn HayuYHO-(paHTACTHUYECKUX (PMIBMOB, KaK IIpa-
BUJIO, OEPYT B KOHCYJbTAHTHI MHKEHEPOB U YUEHBIX, UTOOBI
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IPUAATh CBOMM IIPOM3BEAEHUAM OOJIbIIIEe IIPaBAOIONO0M.
OxHAaKO OITMOKY BCe JKe CIIydyaloTcsa», — moJjaraer Hukomai
MoumuceeB, OBIBIINITI HAIll, a Telleph aMEePUKAHCKUN cIIelra-
JIVICT, OOWH 13 OCHOBATeJel YaCTHON KOCMHWYECKOM KOoMIIa-
unu Final Frontier Design, koTopas 3aHuMaeTrcs paspabdor-
KOl KOCMHUYEeCKHUX cKa(auapoB. BoT KaK OH IIPOKOMMEHTH-
poBaJ KaApbl HayuyHO-(paHTacTHUYEeCKOro (puiabMa Pumgmim
Crorra «Mapcuauuu» (The Martian).

«HecomueHHO, 9TO He HacToAIui ckaauap, a (paHTasms
XYIOKHUKA-KOCTIOMepa, KOTOPBIM 3a00THJICS IpesKae Bce-
O O BHEIITHEM BUJe KOCTIOMa, a He 0 ero (hyHKI[MOHAJIbHO-
ctu. Mexay TeM Ha pupme «3Be3fa» MeHS YUMJIH, UTO
KasKIad JIeHTa U JeTab KOCTIOMa Ha cKadaHIpe CTPOTO
GyHKIIMOHAJIbHAA, a HUKAK He IJIS KPAacOThI», — MOaUYep-
kHya H. Moucees.

Oxuako BepueMca K GuabMy «Mapcuaunuu». VI3 ero mpo-
CMOTPA CTAHOBUTCS MOHATHO, YTO MPO(MECCHOHAJIOB K ATy
He npuBiekaau. [Ipesxae Bcero Opocaercs B Ij1as3a, UTO CKa-
daHIp «MapcUaHNHAa» MMeeT CBeTOPUILTP. MeKay TeM IJid
Mapca on, ckopee Bcero, He IoHamoOUTCA, Tak Kak Mapc
orcrouT oT CoJHIIA TOpasmo AajabIlie, ueM 3eMJs, u CoJrHIle
TaM He TaKoe sApKoe.

Kpome Toro, ceeTouiIbTp pacmoioskeH BHYTPU IILIeMa.
«I9TO MHe HAIlOMWHAeT JICOHOBCKUM cKadauap «bepKyT»,
B KOTOPOM IIPOEKTHPOBIUKU He YUJIU PEe3YIbTATHI TEIJIO-
BBIX pacueToB, — BcmomuHaeT H. Moucees. — B urtore
Anexceit ApXUIOBUY CUJIBHO Ieperpeics, JUIO 1 T'oJ0Ba
BcmoTean». OTU4acTu TaK MOJYYHJIOCh IOTOMY, UTO CBETO-
GuILTP BHYTPH IIJIeMa cTaJ HarpeBaTbes. IloTom cmeriu-
aJIbHAsS KOMIMCCHUS B OTUETE YePHBIM IO 0eJIoMy HaIlMcaJa:
CcBeTOUIBTP HOJKEH OBbITh CHAPY Ku!

W s10 eme Mesoub, IO CPABHEHUIO C TJIABHOU OIIMOKOI
cozmareaeil puabMa. KMHONIHLIN KOCTIOM BBITIOJIHEH KaK
cxadaHap 00;KMMHOIO JeHfCTBUSA, a He CTAHJAPTHRIN C BEH-
TUIAANMOHHBIM 3a30poM. Kiaaccuueckue ckadaHIPbI CeH-
yac — 9TO 000JOUKHM, HAMYThIEe KHUCJIOPOAOM IJIA AbIXAHUSI.
OHu rpoMoO3AKIEe, C OTPAHUUYEHHON IIOABMXKHOCTHIO, HO
(QPYHKIUOHAJIBHEBIE.

O0:xMMHOM cKadaHaAp — 5TO KOTJa TKaHb KOCTIOMA O0KI-
MaeT HeIlOCPeACTBEHHO TeJI0 KOCMOHAaBTa. B KauecTBe mpe-
UMYIIEeCTB O0KMMHOM KOHCTPYKIIMY HA3BIBAIOT MEHBIITHUH
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CrkadaHap «B 00:KHUMKY»,
KaK IIOKa3aHo B (uiabme
«MapcuaHuH», HE TAK YK
xopour. Ceituac B Kocmoce
padoTaT B 00'beMHBIX
ckacdaHapax.

00beM, JIVUITYIO TOABUIKHOCTh, €l He TpedyeTca cucreMa
BeHTWJIAIINN, TaK KaK HCIIapeHNe uAeT depe3 TKaHb. MCP
Suit gyacTo mpexcraBiasgeTcsa Kak HamboJiee mMporpeccuBHas
KoHneniusa. Ho Hu ogHOTO Takoro ckadaHapa erre HeT.

Me:xay TeM coBpeMeHHBIE BLICOTHO-KOMIEHCUPYIOIINE
KocTioMbI (BKK) BOeHHBIX JIETUMKOB TOXKE 00KMMAIOT TeJIO,
HO He CTATHUBAIOT TeJIO IIMJI0Ta BO BpeMd IIoJieTa, a cpaba-
TBIBAIOT TOJIBKO IIPW CHUIKEHUU MaBjeHUs B Kabume. Tem
He MeHee, nocJie HomeHuss BKK Ha Tese ocTaroTcss CUHAKHA.
A BeIb MCIIONIB3YETCA TAKOUW KOCTIOM, KaK IIpaBUJIO, He 00-
Jee yaca (CTOJBLKO AJUTCS IIOJeT Ha mepexXBaTuuKe), 1 IIPo-
HCXOAUT OOKMMAaHIe He BCero Teja, a TOJBKO I'ojieHei, Oe-
Iep U PYK.

B oOixuMHOM Ke cKadaHApe IPUILIOCH ObI YUNTHIBATD,
YTO YeJIOBEUEeCKOe TeJIO CJIOKHOe, Ha HEM eCThb HPUPOIHLIe
AMKHU U BOTHYTOCTH — HAIIPUMeEp, IJIEY0 CHAPY KU JIETKO
00:xaTh, a MOAMBIIIKY — mpobiaeMaTuuno. Kpome Toro, He-
KOTOpBIe 00JIaCTH Tejia OUeHb YyBCTBUTEILHBI K 00XKATHIO.

B obmiem, Kak mojsaraioT 9KCIEPTHI, CMOTPA (DAHTACTH-
YecKUi QUIbLM MM YNTasI OUuepeIHYIO cary, BpeMs OT Bpe-
MeHHU IIpoBepsAlTe (PaHTaA3MI0 aBTOPOB 3aKOHAMU (DUBUKMH.

C. COJIHIIEB
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Baagumup MAPBIIITEB

KBAAPAT 617

Danmacmuyieckull pacckas

Teumepas KoHoHOB cTOsAI HA caMoM Kparo mpuropka, Cia-
BUY — HEMHOT'O II00JaJib. ['aacTuiicKasa KalcyJia HalloJOBU-
HY 3apbLIach B 3€MJIIO, a ee KOPIYC TPECHYJI BAOJb A0 CaMO-
'O XBOCTOBOT'O OIepPeHUsA. 3aKOIUeHHbIEe Kpasd PaCIIOPOThIX
OpPOHEBBIX JINCTOB BLIBEPHYJINCHL HAPYIKY, II0 HUM PACIIOJ-
3aJIMCh, KaK KUBLIE, KJIOUbS MMOKAPHOI meHbl. VI3 pBaHOH
YepPHOH IIeJIN COUMJIach CTPYHKAa CU30r0o JhIMa — II0XO0XKeE,
TaM, B TJIYOMHE, UYTO-TO IPOJOJIKAJIO TJIETh.

Po6oThl BRITaCKMBAIU M3 KAICYJbI TeJa raacTHUHIEB U
CKJIaABIBAIN UX PSAAKOM Ha OOyIJIeHHOI Tpase.

— Ornerannch, — cKasaJ reHepaj. — OTHU IIOCIEIHUE,
Ipyrux He mouraoT. OHU JKe He UANOTHI!

Kononos 6n11 mpaB. IIpoTUBHIK OKOHUATEJIHLHO yOeamiIcs,
YTO CKBO3b KOPAOH 13 CIYTHUKOB-UCTPeOUTEIEl, IIpoCTpe-
JINBAIOIIX BCE OKOJIOILIAHETHOE IIPOCTPAHCTBO, €My He IIPO-
outbesa. IloceLmaTh HAa BepHYIO I'mOejb HOBBLIE AEeCAHTHBIE
KamcyJibl IJIyIo. Bpaskeckuil Kopabb-MaTKa TaK 1 OyaeT
HaAMAaTLIBaTh BUTKU Ha OpOUTE, JOMKUAAACH IIOIXO0HA OCHOB-
HbIX cui. Ho raactuiickuii )J1oT JajIeko, OH HaIOJITO CBA3aH
3aTS:KHBIMU 0oaMu B 3MeeHociie. Tak uto cyandy Huxu
IIPEACTOUT PEeINTh, NCXOMAs M3 HBIHEIIIHEero pacKjaaga CUJI.
BecbMa Hemoxas 1mo 60eBLIM BO3MOYKHOCTAM TPYIIIMPOBKA
3eMJISH, IPOTUB Hee — TOPCTKA T'aaCTHUHIEB U HEUCUUCJIU-
Mble moJruuilia centoB. KTo Koro?

— Iloiimem, Mmaiiop, — CKasaJ refepaj M HavaJ CIIyC-
KaTbed ¢ mpuropka. Ciasuu mocjesoBaj 3a HUM.

Taactuiines 6110 cemepo. Ha ueTBepbIiXx KOMOMHE30HEBI
obropean 1 ObLIN 3aJANaHLI OPAHMKEBOM KpoBbio. OcTas-
IIIrecs TPOe BRITJIAAEJIUN TAK, OYATO IIPOCTO YCHYJIN.

— Taxk u nyman, — ckasayg KOHOHOB, JeJIOBUTO OTJIAIEB
Teaa. — C 9TUMU UYETBIPHMS BCe SCHO — IIOIAJU B CAMYIO
30HY IOpakeHus. A Te, UNCTeHbKMNE, MOTJIN yIleJIeTh, HO
TMMOKOHYUJINU C cO00M, UTOOBI HE BBIJATH BOECHHYIO TaWHY
HaM, MOHCTPaM C 3eMJIH.
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O raacTuUicKOM KOJeKCe UeCTH XOAMJIU JIeTeHAbl. JIroau
HUKOTJA He BCTPEUANId ero TeKCTa, HO ObILIM YBePEeHBI, UTO
OH CYIIeCTBYeT — IIYCTh Aaske He B BuAe rpaduuecKux
CHMBOJIOB, & MCKJIOUNTEJILHO B Mo3rax. CAMIIIKOM YacTo
U IPaKTUYECKM He Pas3yMbIBas Bparu 3eMJSH OTAaBaJld
CBOH JKM3HU pagu obIirero gesa. Koe-KTo maske cpaBHUBAJ
UX C ATIOHCKUMH caMypasMu BpeMeH BTopoit MupoBoii.

Ho eciu camooTBep:KeHHOCTh BCcerga B IleHe, TO APyTrue
yepThl XapaKTepa Uy)KaKOoB HUKaK He MOIJIHN BBLI3BIBATH
CUMIIATHIO.

TaacTuiinel OblTM HaxpamucThl u OecrepeMoHHBI. OHU
Ipe3upaJu JUIIJIOMATHUYECKYI0 THOKOCTL, CUMTAIN ee yJe-
JIOM CJIAOBIX, a IOTOMY, JOTAHYBIINCH J0 JI0O0I0 KOCMUUEC-
KOT0 TeJia, TYT Ke O0BABJSAJU ero CBoei COOCTBEHHOCTHIO
U He ILJIM HU Ha Kakue ycTynKu. IIbITasgchk HANTH KOMIIPO-
MICC, 3eMJIIHEe MHOTO pas Ipeijarajy UM PasTPaHUYUTh
cepbl BIMSHUSA, HO BCE IIPUSLIBBI OTBEPTAJIUCHL C XOXY.
Mex gy TeM JIIOOW IMEJIN CBOW BUALI HA 3Ty 00JjacTh I'amak-
TUKU, U O TOM, UTOORI, IIOAKAaB XBOCT, yOpaThCs OTCIONA, He
MOTJIO MATH peur. B KOHIle KOHIIOB CIYYMJIOCH HEN30e:KHoe.
ITapa-Tpoiika MeJKHNX CThIUEK M3-3a CIIOPHBIX CEKTOPOB IPO-
CTPAaHCTBA — U BCIOBIXHYJA IIOJIHOMACIIITAOHAs 3Be3qHAasd
BoiHAa. B KaKoi-TO MOMEHT ee maamsa omaauiao u Hury —
IJIaHEeTy 3€MHOTO TUIIA, KOTOPYIO 0o0e ITMBUIN3AIINU IIOCIIe-
NI 00BbABUTEL CBOEI.

Bckope mociae Hauasa 60eBBIX AeHWCTBUNA BBLISCHUJIOCH,
YTO IIPU BeChbMa CXOJTHOM TeXHUKe 3eMJISHe HaMHOTO IIpe-
BOCXOJAT IPOTUBHUKA umciaoM. Ho, KaK oKkasajioch, B UHC-
JIO YMEHUH raacTUUIIEB BXOAUJIA CIOCOOHOCTD «CTABUThH O
Py:Kbe» MECTHBIX IIpelcTaBUTeJ el (payHbI. JII0au cHoJaHA
0CO3HAJIU 9TO, KOTZA B Xo1e OuTBhI pu Ilonudeme ux (ot
aTaKoBaJlM THUTAHTCKHE KOCMHYEeCKUe Meay3bl, KOTOPLIE
pacmycKajy Ha MUJIJIHNOHBI KHJIOMETPOB JIOBUYIO CETh U3
ITyIIaJel] 1 MOXKUPAIN MoiMaHHbIe 00bEeKThI, pasjaaras ux
Ha aTtoMmbl. IloToM ¢ HUMU HaydYuJanch OOPOThCSA, HO B IIep-
BOM CTOJIKHOBEHUH IIOTEePH ObLIU cepbe3HbIe. A ceifuac ra-
ACTUMIILI HEIIOCTHMIKMIMBIM 00pasoM cyMean MOOMJIN30BATh
Hacensomux Huky cemnTos...

Po0oThI oTKamBIBAIN KAIICYJIY, IPOBOPHO OPYAYA KOHEU-
HocTaAMMU-JomaTkamMu. CKOpo ee MOAIENAT K JBYM aBHUET-
KaM, U Te JOCTaBAT IeHHLIN Ipy3 Ha Baay.
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— Hy, O0ymeT mo)kuBa HAIIUM TeXHapaMm! — I0BOJIBHO
ckasaag KoHOHOB, KOT[a XBOCTOBAs YacTh BPasKeCKOI Ma-
IMWHLI IOIIJIa BHU3 1 T'YJIKO yAapujach O 3eMJ0. — A Te-
mepb K Aeay. Kakue y Te6sa coobparkeHusa, Maiop?

Ha 1o, uTo6n1 00gyMaTh oTBeT, ClraBHMUy XBATHUJIO He-
CKOJIBKUX CEeKYH]I.

— OHU 3HaJM IPO HAIl CIYTHUKOBLIN KopmoH. Ilpen-
CTaBJANN, KAKOBO CKBO3b HEro NpPoOMBATLCA, U BCE-TAKU
monbITannuCh. Pagu uero ObLIO TaK PHUCKOBAThH? ¥ HAcC Belb
TYT IIOKA UYTO MaPUTET — MOJKHO J0JITO UT'PATh B «KTO KOTO
mepecuguT». 1 mymaio, mejio B TOM, UTO raacTHHIIbI, Ha-
TpaBJIMBAIOIINE Ha HAC CEIITOB, HAUAJIHN BBIABIXaThCca. Kciu
He (pU3BHUUYeCKH, TO MOPaJbHO. IIOCTOSIHHO KOHTPOJIMPOBATH
IeJyI0 apMHUIO CYII[eCTB, C KOTOPBIMHU He MMeeIllb HUUEero
ob11ero, — 3To O0ecciefHO He MPOXoAuT. BoT oHU 1 XOoTeau
3aMEeHUTh YCTaBIINX OOMIIOB Ha CBEXKUX. A MBI He JaJIu.

— Jloruuuo MbeIcauIIbL. — 'eHepas cMOTpeJ, KaK aBUeT-
KM, HaJCAaHO I'yIs, OTPHIBAIOT KAIICYJy OT 3eMJau. — M uTo
OBbI THI CAeJaJ B 9TOM CUTyaIluM?

— §1 cumraro, ecau IPOTUBHUK AeHCTBUTEJILHO OcJal,
HaJ0 BOCIIOJIB30BATHCSA 3THUM U HaHeCcTH yaap. dem OBICT-
pee, Tem ayuiiie. I xorga ux ¢G0T HAKOHEI-TO ciofa mobe-
petcs, miaHeTa OyzeTr ysKe Halma.

— Yro &, mOXBaJbHO. — KOHOHOB IPOBOAWJ B3TJISAOM
KalcyJay, YILIBIBAIOIIYIO B cTOpoHY Baswsl. — Korga oduiep
yMeeT He TOJIbKO MCIIOJHSATh, HO U PACCYKAAaTh, €My I€HbI
Her. Mcxoma ma sToro, HaBepHOE, cleZoBajio Tebsa mobe-
peus. Ho s yBepeH B ycmexe.

CraBuY MMOHSJ, UTO BCe yiKe O0QyMaHO U PeIIeHo.

— Korga? — KOPOTKO CIIPOCHJI OH.

— 3asTpa. Ilman rakoii. COyTHUKHM OO0 CUX IIOP He OOHAa-
PYRMIN HUKAKWX IIEHTPOB YIIPABJIEHUSA CEITaMM, HO, IO
KOCBE€HHBIM JaHHBIM, OOMH N3 HUX HAXOAUTCS B KBajparTe
617. Tam cmioImrHoii Jec, ¢ BO3AyXa HUUYETr0 He PaccMOT-
peTnb, M03TOMY BO3IJIABUIIE CYXOIIYTHYIO OIEPAIlNI0. A MbI
IIocTapaeMcsi MAKCHMAaJIbHO 00€30IIACUTh I'PYIIIYy — 3aBsi-
JKeM B IIOJIYCOTHE KUJIOMETPOB K CeBepy OTBJIEKAIOITUM
6oii. PoboTH3upoBaHHEBIE CUCTEMBI OTTAHYT Ha ce0s OCHOB-
HYIO0 MACCy CEITOB M3 OKPECTHOCTeIl, BKJIIUAsd IIEeCTHCOT
ceMHAAIaThIM. BOT Torma m HauHeTe IIPOUYECHIBATH MECT-
HOCTBL. BBEISIBUM 5TOT I[EHTP — BO3bLMEMCS 34 APYTIHe.
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Ha Base, o6cynuB c remepayiom geranu, CiraBuu 3aHsaaca
dopMupoBaHUEeM I'pyInbl. Pacmucal cocTaB, OTaa HE00X0-
IUMBbIe PACHOPSKEeHUA 1 HalmpaBujca B aurap. Tam, moro-
BOPHUB ¢ MeXaHUKaMM, OTOOpaJ Tpu Besaexona. Ilpugupun-
BO OCMOTPEJ KasKIbIll M, BBINOJHAS JaBHUU PUTyaJ, IIO-
XJIOIIAJ o OpoHe: He IMoAKauai, MoJI!

W3 amrapa maiiop BBIIIIEJ C OIIYIIIEHNEM, UTO IIePErpys3mI
cebsa MBICIAMK O 3aBTpamriHeM AHe. VY pelrwg HEeMHOTO
MIPONTHUCH, YTOOBLI PA3BEeATHCA.

Coopy:xxeuusa basbl paccpegoTounaIn Ha OOIITHMPHON Teppu-
TOPUHU CIICIUAIBHO, UTOOBI FAaCTUHILI He MOIJVIA YHUYTOMKUTD
IIPOTUBHUKA OOJHUM yaapoM. Bce 5To X03AHCTBO HaKPHLIBAJI
CHJIOBO# KYIIOJI, 3a IePUMETPOM KOTOPOT'0 B YKPEIJIEHHBLIX
MMOA3EeMHBIX OyHKepax MHPUTANINCH PAKEeTHbIe YCTAHOBKI.
OHU 0;KMBaJIN, KOTJAa YIABAJIOCh BLISBUTH YIPOXKAIOIe 00JIb-
IT10€e CKOILJIEHNE CEIITOB MU MPYTYIO 3HAUNMYIO I1eJIb.

Munys cepyio mpuseMHUCTYIO TJIBIOY apceHasa, CiaBudu
IPUMETHUJ B IMOJYMETPE OT CTEHBI 3eJieHOe MATHLIIIKO. OH
moporrres modoam:xe. Tak u ecth! M3 cThIKA MeXKIy BBICTHJIA-
IOIIAMU JOPOXKKY JUTOILIACTOBBIMHI ILIUTAMU JE€P3KO IIPOOH-
BaJICA TOHKMII cTebellb HUKUICKOro BhioHKA. Ha HeM yixe
KpacoBaJINCh UeThIPe JUCTUKA U TOTOBUJICA PACIYCTUTHCS
MATBIN, IIOKA eIlle CBePHYTLIN B TPYOKY.

Taxoe ciayuasock uacTo. HecMoTpsa Ha Bce MephwI IIpenoc-
TOPOKHOCTH, C JIOABMU U UX MAIIMHAMY Ha TEPPUTOPUIO
Baswl peryasapuo nmpoHuKaau ceMeHa u caopsl. IToGeru Jsto-
OBIX pacTeHuii, Jaske caMbIX 0e300MIHBIX, IIPEAIINCEIBAIOCH
yHUUYTOKATh. CIaBuY coOpaJicsa BBEIZBATDH CIYKOYy OMOKOHT-
poJis, HO HEOKUIAHHO AJIS cebs caMoro 3aMeIrKaacsa. ¥ K
OUYeHb 3aJ0PHO 3TOT BbIOHOK BBICTABJIAJ HAIIOKAa3 CBOU Ue-
ThIPE JIUCTOUKA, 1 €My OBLIJIO0 HHUIIOUEeM, UTO KPYyroM Uy Ka-
KU, a COBCEM PANOM MUAeT HacTosdAlnas BoiHa. [[ait Boao —
IOTSIHEeTCS IO CTEeHbI, YXBATHUTCA 34 Hee HMEeIKNMU YCUKAMU
¥ TIOII0JI3eT HaBCTPeuy COJIHITY. [la TOIBKO KTO 3K TaKkoe JIo-
nyctut? PaHO maM HMO34HO Te, KOMY IIOJIOMKEHO, YBUIAT
«JIa3YTUNKA» M BBIKIYT CUJIbHEHIINM IepOMIUAOM BCIO
ILJIOITAAKY, HA KOTOPO OH OCMEJNINJICA HYCTUTh KOPEIIOK.
«JlagHo, XuBu, — cxkaaumiacsa CaaBuu. — XOTHb CYTKH,
XOTh HECKOJIBKO YaCOB — KaK MHOJIYUUTC» .

O6oruyB apceHaJ, OH BBIIIEJ K J1a00paTOpHOMY KOPITyCY.
XoTes IpPOATH MUMO, HO, YCTYIIB BHE3AIIHOMY KeJaHUIO,
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pelu Bce JKe 3arIaHyTh B IIOABAJ, I'ie HaXOAUJICA UHCEK-
Tapuii, YTOOLI B3TJISIHYTh Ha CEITOB.

3a cymeprJiaccoBoil OpPOHeIl o CBETOM JIAMII ThICAYM Hace-
KOMBIX, 0JIECTSI YUePHBIMU IAHITUPAMU, KOIOIITUINCH B TUEH-
KaXxX THe3[l, CHOBAJHY II0 MCKYCCTBEHHBIM MOCTHUKAM, TEKJIU
CTpyHKaMU BHYTPU IIPO3PAYHBIX TOHHEJEH.

OHU HAITOMUHAJIY CUJIbHO YBEJIUYEHHBIX TOJOBACTBLIX MY-
paBbeB. Ho y aTux camMbIX MaccoBBIX oOmurareneir Hukmu
KpoMe ITIIeCTH HOT' Mo O0KaM MMeJach elle onHa. V3-3a Hee
9TUX CTPAHHBIX CO3TaHUN M HA3BAJU CEITOIOAAMU — «Ce-
MUHOTaMu». V11U IIOIIPOCTY CelTaMM.

HemnmapHas KoHeuHOCTh, BABOE AJNHHEE OCTAJNLHBIX, ObLIA
HampaBJieHa cTporo Hasan. Korma TpeboBajioch, CEITHI IOJ-
rubajiu ee moj cedsd 1, MI'HOBEHHO BBITTPAMJIAA, TOAIPBITH-
BaJIu Ha MeTp-aBa. Jlaxe oTIeIbHBIE 0COOM, «BBICTPEINBA»
M3-T0J] HOT JEeCAHTHUKOB, 3aCTaBJANN TeX HAIPATaTbCS
B OKUJAHUN KPYIIHOI HempusaTHOCTU. 1 oHA peaxo 3acTas-
Jaaa cebd KIATh: PAJOM C T'PYIIION BCIIyXaJio 3JI0Bellee
yepHoe 00JIaK0, I'PO3sA OMMPOKUHYTH JIIOAEH U IIOTPECTH IO,
JKUBOM JaBUHOU. [Tomo0HyI0 aTaky mepeKuBaJj He BCAKUI.

ITomo6HO MypaBbAM, CEINTHI MOETAIN BCI0O MEJIKYIO JKUB-
HOCTb, KOTOpas He MOIJIa CIIaCcTHCh OT HuX 6ercrBoM. Kpome
TOTO, OHM 000KAJIM CIAAKNI COK OPYKCHIT — CaMBIX IPHMe-
YaTeJbHBIX MECTHBIX AepeBbeB. Cpesaan oCTPhIMU JKBAJIaMU
KOHUYUKH OCOOBIX «JOMHBIX» II00EI'0B M »KAaIHO IVIOTAJIU CO-
Yalyoocsa OTTyAa SHTaPHYIO JKUIKOCTD.

Kasamoces 0b1, uTO elrje HY:KHO 9TUM JakomMKam? Kaxwme
Y HHX MOTYT OBLITH CUMIIATUY U aHTUIIATHUN, KPOME 3aJI0MKeH-
HBIX IIPUPOAOH MUJLIMOHBI JeT Haszan? OmHaxko momo0HbIe
IIpeACTaBIeHUA IIPOAEPIKAINCH HEJ0JIr0 — M0 MOMEHTa, KOr-
IIa JIIOAU TIOABEPIJINCH IIepBoi aTake. TyT-To oMU U y3HAIH,
YTO CEeIIThI MOT'YT He TOJIBKO IPBITaTh, HO 1, HAMEPTBO CIIel-
JIASICh IPYT C APYTOM, 00Pa30BbIBATH OI'POMHBIE ITOABUKHBIE
CTPYKTYphI. IIpuuem meficTBOBaIu ceMUHOTHE OYKAIIIKY Ha
yausienue 3¢p(GeKTUBHO — He TYIIO HOBTOPAS 3ayUeHHBIe
XOJIbI, 4 MIPOABJSAA ABHYIO CMEKAJIKY.

ITocse sTOrO CENTOB MPUHANNCH YCUIEHHO U3YUYATh. BBI-
SCHUJIU, UYTO OHM JKUBYT B IOJ3€MHBIX I'He3aX, CO3Iai0T
pasBeTBJIEHHbIE CeTH KOMMYHHUKAaIWI, BbIpAIlUBaIOT He-
CKOJIbKO BUJOB rpuboB. Ho 9To0 ymMenu u MHOTHEe 3eMHEBIE
MypaBbH, 4 Y HUX II0JJ03PEBATh Pas3yM OBIJIO CMEIITHO.
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He maxogsa pasragku, 6moJsioru Hauaau 3auThea. OHu 3a-
CTaBJISAJIN CEITOB PeliaTh 3aJaul PasHOM CTEeIeHU CJI0KHO-
CTH, IPenapupoBad UX MO3T Tak TIIaTeJabHO, OyIATO cOOMU-
panuchk UccaeqOBaTh KA AYI0 MOJIEKYJIY, HO HUUEero He JO-
ouanchk. Moar okasajcsad TUINYHBIM AJIs HACEKOMBIX, a B
MHCEKTapHH IONOIBITHLIE BeJU ce0s CKYUHO U IpPeacKasy-
emo. Kakue Tam MbIcInTeIbLHBIE clIocOOHOCTH... Ha Bose, 3a
npeneaamu Bassl — apyroe geno. Ho He Oymems ke cra-
BUTh DKCIIEPUMEHTEI B 00EBBIX YCJIOBUAX, PUCKYSA UeJOBe-
YeCKUMU KU3HAMIHU!

B Komie KOHIIOB yueHbIe 3aABUJIN: CEIThl HEPa3yMHBI,
a UX IKO0OBI OCMEBICJEHHEIE JeiiICTBIUA O0BACHAIOTCSA IIPOUCKAa-
Mmu raactuiines. Te gobpanuck 1o Huku HeMHOTro paHbIIe
3eMJISAH U KaKUM-TO 00pa3oM IIPeBPATUIN MECTHBIX HaceKo-
MBIX B cBoe opyaue. MokeT ObITh, C IIOMOIILIO HEKUX UYI0-
npubopoB. CyMesan »Ke HAIlyCTUTH Ha JIOAeil Meays, a 9To,
HaBepHOe, OBLIO IIOCJIOMKHEE...

Ilnan remepasa HelIoX, mogymas Maiiop. IIycTh cemThl
VIIOPHBI, HEYAEPsKHUMBI, JIMIIIEHbI YYBCTBA CTPaXa M IIPOUNX
BPEeOHBIX JIJI UAeATLHOTO CoJIgaTa sMoIuii — 06e3 ympasJe-
HUSA M3BHE 5TO BCEro JHUIIL IPUMUTHUBHLIE OOUTATEJN Jiec-
HOM MOACTUIKM. Y HUUTOXKUTL Ha Huke Bce ommopHBIE IIYH-
KTBI TAACTUHIIEB TPYOHO, HO BIIOJIHE peanabHO. W Torma, Bos-
MOJKHO, IPOTUBHUK MOUIET Ha IIePEeroBOphl, a TaM U BOiiHe
KOHeII.

OH mpeacTaBuU, KaK BEPHETCS JOMOM, T'Ie He OBbLI IOJITO-
pa roga. OGHUMET KeHy U, Jypesi OT CUACTbSA, YTKHETCS JIM-
IIOM B ee BoJiockl. Ho cHauajia MOAXBATUT HAa PYKU U 3aKPy-
JKUT BBIOEIKABIITYIO HaBcTpeuy AHIOTy. Jl0KIaBIITNCH BOIPO-
ca: «Ilam, a Tel MHe HpuBe3?..», TAMHCTBEHHO YJILIOHETCH,
ONYCTUT AOYb HA IIOJI 1, CAeJIaB HECKOJbKO «MATMUECKUX »
IIacCOB, BLIHET, CJIOBHO M3 BO3AyXa, 3aBETHYIO KOPOOOUKY
C IOZapPKOM.

Korga Caasuu yiaeran, AHIOTa, TOJBKO UTO HPOUUTAB-
masa «AJeHbKUH IIBETOUEK » , IOMIPOCIJIA €T0 IIPUBE3TH «Ca-
MYIO-IIPeCaMy0 MHOILJIAHETHYIO ZUKOBUHY». VI OH cpasy
Perimi, 4To JOUYPKY IOKOPHUT 30J0TUCTHINA MuHepaa ¢ Kop-
Byca. Ho manexko He BCcAKHUI: KpaiiHe peaKo cpeau OObIU-
HBIX KaMeIIIKOB IIONAafajici PABHOMEPHO BCHBIXMBAIOMIIH
«(PoHAPUK» . ITO UYA0 TBOPUJIA KOJOHUS KUBYIIIUX BHYTPU
KPOIIIEYHBIX CBETJIAUYKOB.
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Yrpiomelii, TOUTH He MccaeqoBaHHbIll KopByc Haxomuics
BHe 30HBI 00EBBIX IENCTBUII, TAK UTO HOMNACTh TyJa He yaa-
Jioch OBbI IIpu BeeM kenaHuu. Ogaaxko CaaBuy cyMeJs uepes
CJIOKHYIO I[eIIOYKY OOMEHOB M B3AMMHBIX YCJIYT Pa3go0bITh
«poHapuk». Ilopoit OH BEIHUMAJ KaMeHb U3 KOPOOOUKH,
1 KasKAbIH pas, KOorja JIUIIO 03apsjia HoBas BCHBIIIKA, HA
IyIlle CTAHOBMJIOCH UYTOUKY Teilaee. A VK B KaKOM BOCTOP-
re Oyger JOubl..

C 9TOl IPUATHOMN MbICILI0 ClIaBUY IOBEPHYJICA K BHIXOZY.

Jlec mpuuan Tpex uysKakoB OesyuactHo. Ho paccma0-
JAThCA He IpUxoauaochk. CaaBUY BCMATPUBAJICSA B HaBUC-
Ire HaJ T'OJIOBOM KPOHBI U He MOT M30aBUTHLCA OT OIIyIIle-
HUSA, UTO B y30PUYATHIN IIOJOT BKPAIJIEHBI THICAYM IJIas.
Jlec-BeIMKaH pasTIAILIBAET UYKAKOB M T'OTOBUT UM HOBOE
HaKasaHu’e 3a IepP30CTh...

Besgexonpr gBurasnch TpEyroabHUKOM — 3TO JaBAJIO JYU-
ITUH 0030pP, UeM B IeIIOYKe, 1 3aIlllUTUTDL APYT Apyra B CJIy-
Yae yrposbl O0bL10 mpoire. Ha ocTpue — MexaHOBO3Ka, HAOU-
Tasgs 00eBLIMU M BCIOMOTATEJIbHBIMH poboTaMu. 3a Heil —
IBe MAIIUHEI ¢ AecanTHUKaMu. ClraBuy HaXOOUJICA B TOH,
YTO IIIJIa CIIpaBa.

Ws-mox moca Besmexoma pasHOIIBETHBIMY OpPBI3TaMU pasJie-
TaJIUCh IIOTPEBOKEHHBIE MeJIKue TBapu. IIpyKMHUCTO MMOJA-
MIPLITUBAJIN U YHOCHUJINCH Ha3al, 3a KOPMY, JIOITHYBIITHE JKIy-
THI INaH. T'O 1 JeJ10 IPUXOANUIOCH TaBUTH I'PUOBI, IIOXOXKIIE
Ha OOJIBIIINE, II0 IIOAC UYEeJIOBEeKY, IPUUYIInBbie Kyoxku. OgHu
rulJIM He3aMeTHO, a APyTrue — BUINMO, CO3PEBIINE — B3PbI-
BaJIuUCh oOJlaKkaMu (prOJIETOBBIX CIIOP.

HepeBbsa 3mech pociii He TAK CKYUYEHHO, UTOOBI MEXKIY
HUMH HeJb3sd OBLIO IIpoexaTh. d(pdeKTHee BceX, KOHEUHO,
cMoTpeanch Opykcuu. ToJICThIN PeOPUCTHIN CTBOJI JOXOIMI
B BBICOTY METPOB [I0 YEThIPEX, IOCJIE YETO PACIIEIIAICA Ha
TPU MOIIHLIE TOPU3OHTAJbHEIE BeTBu. OHU, B CBOIO Oue-
penb, uepe3 HECKOJIBKO METPOB «IIepelaMbIBAJINCh» IIOJ
MIPSMBIM YIJIOM U YCTPEMJISIJINCH BEPTUKAJIBHO BBEPX, 00pa-
cTasi BTOPOCTEIIEHHBIMIY BETBAMU U TJISTHIIEBUTOM JHCTBOM.
«IlepeBepHyTHIE TPEHOKHUKN» — TaK HA3BaJ UX IIEPBOOT-
KpBIBaTeNb, Ouojor Juau Bpykc.

Xynoxuauxk 0. CAPA®AHOB
OxoHnyaHue caedyem.
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B 3ToM Bbinycke MNMb Mbl NOroBOpMM, 3auem
HY)XHbI «4YepHble SLMKH» ANS aBTOMOGMneH,
a 60eBOM TeXHUKE — CAMOJMArHOCTHKaA,
MOXHO N1 noctpoutb NC 6e3 NAOTHHBI

M ecTb N1 3aMeHa rpadeHny.

AxTryaasHas mpobieMma

«4YEPHbIN SLLUMK» 019 ABTO

«IIpu pasbope MTOPOKHO-TPAHCIOPTHLIX ITPOUCIIIECTBUH
([ITII), xak mpaBUJIO, UCIIOJb3YIOT 3AIIMCH aBTOMOOMIBHBIX
peructpaTopoB. OgHAKO AajeKO He BCe OHU IPUHUMAIOTCA
BO BHUMAaHUNe, KOTJa JeJI0 JOXOAUuT o cyaa. Tak mouemy Obl
TOTZa He MCIO0JIb30BATh B ABTOMOOMISAX «UePHbIE AITUKN»,
Hamogobue TeX, UTO €CTh HbIHE NPAKTUUYECKU Ha KaKIOM
camoJieTe? » — nuiieT HaMm u3 r. Pasanu Anexceit CaBeJb-
eB. 11 oH mpaB: moxo:Ke, HaZOOHOCTh B TaKuX mpubopax
yoKe HaspeJia.

Bo Bcakom caydae, UMEeHHO TaK II0JAraioT CIIEIUAJIIIC-
Tl Poccunu, 'epmanuu u IlIBeruu. CoBMEeCTHBIMU YCUJIU-
AMU OHU IPUCTYIUJIU K pas3paboTKe «UePHBIX AMNIUTKOB»
nasa apromobuieii. Ilenb paboTsl — IOBHIIIIEHUE Oe3oIrac-
HOCTH U 00'beKTHUBHOCTU aHajmsa npuuuH [TII.

B unci0 yuacTHMKOB IpoeKTa KpoMe COTPYITHUKOB KOM-
nannu «KoruutusHble TexHogoruu» Bxonsar MUCuC —
HamnunonanbHbBIN HccIenoBaTeIbLCKUN TeXHOJOTNYECKU NH-
ctutyT (Poccus), MIOHXE€HCKUH TEXHUUECKUY YHUBEPCUTET
(Tepmanusa) u KoposleBCKUN TeXHOJOTHUYECKUN MHCTUTYT
(IIIBemus).

«CymrecTByiomiasa IpakTUKa OIpenesieHsT BUHOBHUKOB
ATII ¢ ncnonb3oBaHMEM aBTOPETHUCTPATOPA HE SABJISAETCA
COBEPIIIEHHON KaK C TeXHUYECKOU, TaK 1 C IIPABOBOM TOUKU
3peHUsI», — IMOACHUJ JKYPHAJINCTAM T'eHepPaJTbHBIA KOHCT-
PYKTOP KOMIIAaHUK-Pa3padoTunka « KOTHUTUBHBIE TEXHOJIO-
run» Bacuauit Iloctaukos. — U eme TpyaHee crameTr pado-
Ta corpynuukoB [IIC, Korma y HuX BOSHUKHET HEOOXOIM-
mocTh pasbupars npuumubl ITII ¢ yuacTuem mamue 0e3
BOIUTEJIEH» .

Eimie ogHa HeIpUATHOCTD, KOTOPAsd MOYKET BOSHUKHYTDH Ha
Jopore ¢ 0eCIMJIOTHBIM aBTOMOOMIEM, — 5TO 3aXBaT €ro IIpe-
CTYOHUKaMM, TEPPOPUCTAMU IIYTEM B3JIOMAa IIPOrPAMMHOIO
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000pPyIOBAHUSA U HCIIOJIb30Ba-
HHE B COOCTBEHHBIX IT€JIAX.

CupATaHHLIN jKe B MalllliHe
«YEePHBLIN ANMIUK» OyIeT BecTH
3aIMCh BCeX 3BYKOB U Pa3roBO-
POB B cajioHe, a TaKKe 3a(huK-
CHUpPyeT CKOPOCTh aBTOMOOMIIA,
HaIlpaBJIeHUEe IBUKEHUA U IIPO-
yre XapakTePUCTUKU, KOTOPhIE
IaayT BO3MOJKHOCTH BJIAEJIH-
1aM GeCIIMIOTHBIX aBTOMAIIINH
u corpyaaukam IIIC mporre
pelath KaK Mpo0JIeMbl BO3BPAIIlEHUsSI AaBTOMOOUIIEl 13 YIo-
Ha, TaK ¥ BOIPOCHI YPETyJIUPOBAHUA YOLITKOB, OIIPE/IEICHI
BuHoBHUKa JIIC.

Ectp umea!

CAM CEBE OUATHOCT

«CoBpeMeHHAA TeXHIUKA CTAHOBUTCS BCE CJIOJKHEE, U BOB-
peMs 3aMeTUTh KaKyI0-TO HEUCIPABHOCTD B HEM CTAHOBUTCS
BCe TpynaHee, — muineT HaM us r. Teepu Huxura Kpyun-
HUH. — BoT A ¥ IIpeajiaramo BOCIOJIL30BATHCA OILITOM pa-
KeTUMKOB M BCTPAMBaTh B MAIIIMHBI OJIOKM CaAMOAUATHOCTH-
Ku. OcoOeHHO MIOJIe3HBIMU, HA MOW B3TVISAJ, OHI MOTYT OKa-
3aThbCA IJI TeXHUKU — ABUAIIMOHHON W BOEHHOM» ...

Hukwura npas. [lmarHocTuky caMbIX OOJIBIIIMX PAKeET IIe-
pen crapToM JaBHO yoKe BeIyT aBToMaTuuecKu. Hauaam
BHEAPATH MOAO0HbIE CUCTeMbI 1 B aBUAIlUU. A Temepb, IO-
X0sKe, ouepenb MOIILJIa M OO0 HaseMHON OpoHeTexHUKHU. Bo
BCAKOM CJyuae, OpUTaHCKME MH)XKEeHEPLI BeAYT PaspadoTKy
TeXHOJIOTHU, KOTOPAas IMO3BOJUT BOCHHOM TeXHUKE caMOu
CJIeIUTh 3a CBOMM COCTOSHMEeM B 0010 m Ha mapiie. Cucre-
Ma, HasBaHHasd «HTerpmpoBaHHOM CHCTEMOW YIIPaBJIEHUS
cocroaauem Tpancmopra» (Integrated Vehicle Health Ma-
nagement, IVHM), momxua 00beIMHUTL B aBTOMATHU3NPO-
BaHHYIO IIEIIOUKY IIPOIlecC TMAarHOCTUKHN M PEeMOHTa COBpe-
MEHHBIX 00eBBbIX MAIIIVH.

IIpenmonaraercs, uro cucrema IVHM ¢ momoIpio BCTPO-
€HHLIX CEHCOPOB OyZeT BECTH MOCTOSHHBLIN MOHUTOPUHT CO-
CTOSIHUS PasINUYHBIX Y3JI0B MAIIINHBI. B ciiyuae HemosagoK
0OPTOBOM KOMITBIOTED OYAET CTaBUTHL AUATHO3, a TaK:Ke C000-
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IATh 9KUIaKy, CKOJBKO eIle
MOJKeT HIPOCTYKUTh Ta WU WHAasd
cucTema.

IToxka uTO MpPoOeKT HaXOAUTCA
Ha caMbIX PaHHMX 9Tallax paspa-
0OTKH, HO HEKOTOPHIE eT0 KOMIIO-
HEHTHI yoKe IIPOIILIN MCIbITaHue
Ha mpakTuke. K mpumepy, pan
JaTUYNKOB JUATHOCTUKU HCIIOJb-
syerca Ha ucrpeduTensax Tornado. CBou cucTeMbl MOHUTO-
pUHTra pealn30BaHLI TaKKe Ha OpoHemalnuHax Bulldog.

IKCIepTHI IoJaraioT, UTO TaKasd CHUCTeMa CYIIeCTBeHHO
CHUBUT U3IEP:KKU Ha MOoAAepsKaHne TeXHUKY B paboueM co-
CTOSAHUMN.

Pasoepemcs, He TOPOIACH...

[MJIOTHUHBI BOJIbLLUE HE HYMHb

«JlemyIika MHe paccKasbIBaJ, uTo B cBoe Bpema B CCCP
OBLIIO TOCTPOEHO 00JIbIToe KomnuecTBO 'AC — rumpossiexT-
pocTaHITU, /IS KOTOPBIX PEKHU IIeperopakuBau IJIOTHHA-
MM, YCTPauBaJU HNCKYCCTBEHHLIE MOPSA-BOAOXPaHUJIUIIA,
KOTODHIE 3aJINJIA OTPOMHOE KOJUYECTBO JIeCOB, JYTOB U Ia-
XOTHBIX yromuii. Koe-rie yiim moxa BoAy Iiejble AepeBHH,
IIOCeJKN 1 Ja)ke ropoja, KakK, HampuMmep, KansasuH. A Benb
0e3 9TOro, HaBepHOe, BIIOJIHEe MOKHO OBLIO 000MTHUCH, HC-
OJIb30BAB TAK Ha3bIBaeMble TUXOXOAHBIe TYPOUHBI HA pe-
KaX, a TaKske IOCTaBUB aHAJOTHMYHBIE TYPOUHLI B TPYOBI
KaHaausanuu. Ecau mocuuTarb, TO TAKOH MeTOH MmoJyue-
HUA MOIYTHOH 3JI€KTPOSHEPTUY, HaBepHOe, BhITOJHEe HbI-
HeurHux I'DC. A BBI Kax gymaere? »

TaxoBa cyTh Ipeao:KeHuA, npucianaoro Ham OJerom
Kupeessim n3 Boarorpaga. Hairu sxcmepTsl paccMOTpean
ero W IPUIIJIX BOT K KaKoMy 3akjmoueHuio. Ojer mpas:
miaotTuHHBIE 'OC — He caMbIil JIYUIIUHA CIIOCO0 IOJydYeHUA
3JIeKTposHeprun. HulHe BoO MHOTUX CTpaHax paccMaTpuBa-
FOTCS MPOEKTHI OecmIoTHHHBIX ['OC.

IIpruem, MOCKOJNBKY MOAABJSAIOIIEE OOJBITUHCTBO Ped-
HBIX M OKEAHCKUX TeUYeHUN CJIMNIIKOM MeIJIeHHBbI, YTOOLI
MOJKHO OBLIO IIPUBOIUTH UMY B IBUKEHUE HaxKe TUXOXO-
HBIe TYpPOWHBI, X CTAJU 3aMEeHATh MHLIMH arperaTaMiy —
CKasKeM, KOJBIITYIITUMUCS «CTEOJIAMMI» .
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Brerrae Taxoit «cTebesib» MOXO0MK HAa BOAOPOCIDL, KOTOpasd
KoJieOJieTcss mpu MaJjieiIeM ABMKeHur BOoAbl. Takum oOpa-
30M, KoHIlennua saeKkTpoctaunuu VIVACE mossoasdeT uc-
II0JIb30BATh JasKe caMble ciia0ble BOAHbIE TEUEHUI, CKOPOCTh
KOTOpPBIX He ImpeBbIimiaeT 3 kM/4. CoBpeMeHHbIe TYPOUHBI,
YTOOBI OBITH TOCTATOUHO 3(PPEeKTUBHBIMU, TPEOYIOT CKOPOCTH
TeueHusa XOTdA ObI 9 KM /.

VIVACE — aT0 cokpallieHue IIOJIHOTO HasBaHus Vortex
Induced Vibrations for Aquatic Clean Energy — «Uupymu-
pyeMble BOJIOBOPOTAMY BUOPAIIUY AJIA BEIPAOOTKU «UMCTOM »
sHeprun». CyTb TeXHOJOTHUM TAKOBa: €CJIU IIOMECTUTH B IIO-
TOK JasKe cJIaboTo TeUeHUA OKPYIJIBIN MU MUINHIPUUCCKUH
IIpeaMeT, Boma, obTeKasa ero, Oyaer co3gaBaTh Buxpu. M3-za
HeOOJIBIITNX HePaBHOMEPHOCTEH MOTOKA BUXPH C PA3HBIX CTO-
POH He OYIOYT CTPOTO OAUHAKOBEI, 3aCTABJIASA ITUJIUHIP KOJIe-
b6aTrbeAa. Mexay mpoumM, TaKue KoJeOaHMSA BOOOIIe-TO He
OUeHb IT0JIe3HBI IJIA NCKYCCTBEHHBIX COOPYIKEeHUIi, OHU CIIO-
CcOOHBI Jake paspyllnaTh KPYIHbIe MOCTBHI M APyrue KOHCT-
PYKIIUU Ha BoOJe.

«YeTBepThb BeKa 5, KaK U Apyrue MHKeHepbl, padoTas Ha/
TEeXHOJOTUAMHU IIOJABJIECHUA dTUX OIMACHBIX KOJeOaHMMA, —
rooput Maiiksn Bepaurcac. — Ho B KOHeYHOM MTOre BMeC-
Te ¢ KOJIJIeraMu HallleJ cIocod o0paTuTh Bpend Ha IMOJb3Y.
Mgz1 pazpaboTanam CUCTEMY, KOTOPas MCIIOJIb3YeT KoJeOaHma
Ha 0J1aro0 JIOAIM» .

B xome paspaboTKu crennuaancTbl, MK Iy IIPOUNM, BBISC-
HUJIN, YTO PBHIOBI MCIOJIL3YIOT CUIY KOJIeOaHUI y:Ke He OTHO
TeicAdYesaeTre. OHU U3TrUOAIOT CBOE TEJIO TaK, YTOOBI HEOOIb-
IIT11e BOLOBOPOTHI II0 PA3HBIM €r0 CTOPOHAM CO3JaBajIu IaB-
JeHue IJs IBu:KeHus. IIpaBma, Ha pbIOY 9JIEKTPOreHEepaTop
VIVACE coBceM He TOX0K — XOTs, II0 3aBepeHusaM BepHUT-
caca, 6oJiee COBEpIIIeHHBIE BEP-
cuu B OymyiieM OyAyT MMETh
HEUTO BpOJe XBOCTa U YTOJ-
IIIEHHOE B CEPeINHE «TeJO».

IToxka paGoumit TPOTOTHUII
IIpeicTaBIsIeT COO0H ITUINHAD,
MIPUCOEeAVHEeHHBIN K MPYKUHE.
Ilon meificTBUEeM TeueHUS BOIbI
(crkopocTh 2,7 KM/4) MUJIUHAD
OTKJIOHSIETCSA TO B OZHY CTOPO-




HY, TO B Apyryio. Hy, a mepeBecTu MexaHnuecKue KoJjieda-
HUS B 3JIEKTPUUYECTBO — J€JI0 TeXHUKMH...

IIo muenuio aBTOpPa paspaboTKU, HEOOJIBIITOE KOJIUIECTBO
TAaKUX IUJIUHIPOB BIOJHE CMOKET MOA3apAIUTL OaTapen
KopabJsa Ha CTOSHKEe M 00eCIeUnTh SHeprueil mpuopex-
Hoe IIocejieHrne. BepHUTCAC TOACUNTAT, YTO CTOMMOCTD BHI-
pabaThIBaeMOTO C ITOMOIITLIO €TI0 CTAHIIUY JJIEKTPUUYECTBA He
npessicuT 0,05 menra 3a KBT-u (1151 cpaBHEHUs: CTOUMOCTD
SHEPIuM, KOTOPYIO HMOJYyUYaloT 13 BeTpaxkos, — 0,069, a us
conmuHeuHbix Oatapeir — ot 0,16 mo 0,48). «Eciu mbI Ha-
YUMMCSA KUCIIOJIb30BaTh X0TdA 061 0,1% sHeprum ciabbix OKe-
AHCKUX TEeUEeHUM, TO CMOKeM 00eCIIeUnThb 3JIeKTPOdHeprueii
15 mapp. mromeiil» — yTBep:kgaer Bepuurcac.

Yro :Ke KacaeTcs YCTAHOBKU TypPOWH B CUCTEMbBI KaHAJIN-
3allum, TO U 3JeCh yKe eCTh Koe-KaKkue mocTuskeHusa. He-
ITaBHO TaKYIO CHCTeMY OIPOOOBaIN KUTEJIN aMepPUKaHCKO-
ro ropoxa Iloptiaenga B mrate Operon. Tam ycTaHoBIeHA
crucTeMa, MMO3BOJAIIIAA MOJYYATh SHEPTHUI0 C ITOMOIIBIO
BOJbI, IIPOTEKAIOIIEH 10 TOPOJACKHUM TpybomposogaM. B Hux
yCTaHOBJIEHBI HEOOJILININE TYPOUHBI, KOTOPLIE MPUBOAATCS
B JeficTBHe IIPOTOUYHOM BOMOM, a BhIpabaThiBaeMas HMU
9JIeKTPOIHEPTUA HAIPaBJISIETCSI B TOPOACKYIO 9JIEKTPOCETD.

U xors, 1o yBepeHUAM TeHepaaIbHOTO JUPEKTOPa MECTHOM
kommaunu Lucid Energy I'perra Cemiepa, HOBas cucTeMa
reHepanuy IIOMOKET CHU3UTH 3aTpaThl Ha BOJOCHAOKeHUe
TOpoJa, BEPUTCS B 3TO ¢ TPyAoM. Benb TypOMHBI 3aMeIJISIOT
CKOPOCTH IIOTOKa B BOJOIIPOBOZE, a CTAJO OBLITH, TPEOYIOT
MB3JIUIITHEN MOIITHOCTH OT HACOCOB, KaualoINX BOIY W3 HC-
TOYHHNKA W TOYKE, KCTATH, PA0OTAOIINX HA 9JIEKTPUUECTBE.
Wuoe geno, eciim Boma mIogaeTcsi CAaMOTEKOM, HAIIPUMED, 13
POTHUKOB MJIN 03€P, PACIOJOKEHHBIX B TOpax.

Ha rpanu ¢anTractuxu

TOHKWA, NIETKMA U MPOYHbIN

«HprHE Bce 00JbIllee KOJIMUYECTBO IPUMEHEHUH HaXOMUT
rpageH, o KoTopoM «IOHBIN TeXHUK» MHUCAJT y:Ke HeOTHOK-
patHo. OgHaKO, HeB3UpPAs HA MAacCy YHUKAJIbHBIX XapaKTe-
PUCTUK, TOAO0HBIE MaTePHAaJIbl 00JIaJaI0T OJHUM HEIOCTaT-
KOM: OHU HACTOJBKO TOHKM, YTO HE MOT'YT COXPAHATH CBOIO
IIJIOCKYIO (hbopMy 0€e3 MOCTOPOHHEeI IMOMOIIU, — nuiineT EB-
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reauii Cugopenko us r. Cepacro-
mosisgs. — JIaa Toro, 4ToOBI BOC-
IPensATCTBOBATE CBOPAUMBAHUIO
STHUX MAaTEepPHAJIOB U IIOTepe UMU
UX CBOICTB, Ipeajarai HaKJeu-
BaThb rpad)eHOBbBIE IJIEHKHU Ha CIIe-
IraJbHbIe OCHOBAHUIY .

Wnes Bmosine peajbHasg, TOJIbKO
HKeua He ykasam marepuana AJis
TAKUX MOAJI0KeK. AHAJIOTUUYHYIO
3a7a4y PeIlnIn UCCae0BaATe]I 13
IleHcuIBLBAHCKOTO YHUBEPCHUTETA,
CIITA. Mmu cosgaH MaTepHual,
rosiuHa Kotoporo B 1 000 pas
MeHBbIIIe TOJIIUHLI OyMaXHOT'O JIK-
cta. Tem He MeHee, JaHHBIN MaTe-
puraJ crrocobeH BBIAEPKUBATH CUIbHEIE Je)opMaIluy 1 BOC-
CTaHABJIMBAThH IIOCJE STOT0 CBOIO M3HAUYAILHYIO (hopMy.

Towruaiilme MIaCTUHBI 3TOT0 MAaTepHaJia N3TOTOBJIEHBI U3
OKVCH aJIIOMUHUSA — KOopYyHAa. OHu OyKBAJBLHO BREIpAIIUBA-
JINCHL HA IIOBEPXHOCTH OCHOBEI CJIOH 3a CJIOEM, a KOTJa TOJ-
IMHA IJeHKH gocturiaa ¢ 25 mo 100 M, MmaTepuaJj o6peJa
HeoOBIYaHO BBICOKYIO IIPOYHOCTh. BoJjiee TOro, ImjaeHKa
MaTepHaJia BhIPAIMBAJIACHE HE CIJIOMIHBIM MOHOJUTHBIM
CJIOEM, €T'0 MOBEPXHOCTH CIeIMAJbHO Oblaa mpugaHa pud-
JeHas: ¢popMa, HATIOMUHAIOM[AA TUeJIUHEIE COThI.

«OKHuCh AJTIOMUHUS — AOCTATOUYHO PACIPOCTPAHEHHAS U
OUeHb XPYIKasag KepaMHKa, — paccKasaj KYpPHaJINuCTaAM
WUrops Bapratun, Begyiuil ucciemosaresib. — Vexons s
9TOTO MBI OKUAJM, YTO HOBBIA MaTepuaj OyaeTr JIeTKO JIO-
MaTbeA. OOQHAaKO Ha Aeje M3rud IMOJyUYeHHbBIX ILNIACTUH, UX
CKpyuYMBaHue u Apyrue gepopMaiuy He HAPYIIAIOT IIeJI0C-
THOCTh MaTepuaJia, OH BCErJa BO3BpaIllaeTCcs K CBOell M3Ha-
YyaJIbHOU (popMe» ...

Hosruiii maTepuas, 61aromapa ero TOHKOCTH W BBICOKOM
MeXaHUYeCcKO MPOYHOCTH, MOKET HAWTKU NPUMeHeHUe He
TOJBKO TaM, I'ie TpeOyeTCs MCII0JIL30BAHEe MaTePHUAIOB OJ-
HOATOMHOM TOJIIMHLI. Ero MOXHO MCIIOJIBL30BATH B aBUAIINH,
B KOCMHUYECKOU TeXHUKe, B POOOTOTeXHUKE AJIS CO3TaHUA
MaJIeHbKHUX 1 JETKUX POOOTOB-HACEKOMBIX 1 B APYTUX 00JIa-
CTsIX, T/Ie BEC MaTepuaJjia UrpaeT IJIaBHYIO POJib.
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HE ROILATD,
HO BYPINITDb

Ycadvba cenvcrkozo unu 3azopodnozo doma,
meppumopua 0a1iHo020 yuiacmra mpebdbyrom
6HUMAHUA U cOOMEemcmaeyru,ezo yxooa.
INIpuuem, Kax npaéuno, 6ce pabomwvL no
obycmpoiicmey meppumopuu npuxooumcsa
évinoanams camum xo3aeeam. Ha npakmuxe
amo npexcde 6cezo o3nHawraem, 4mo Hado 6pamo
6 pPYKu nonamy u NPUHUMAMbBCA KONAMb
3emanro. Ho na deéope ece-marxu XXI éek.

H mmnozue yice npuwau K 661600y, wmo 6 pade
ciyvwaes npouwe 6ypumosv, a He KOnNamb.

Hy:xH0 i1 BaM BBIKOIATD MBI IJI5I CTOJI00B 3a00pa, KOTO-
PBLIM BBl XOTHTE OTOPOAUTHL CBOII yUaCTOK, cOOMpaeTech Jik
ca’KaTh ILIOJOBbIE KYCTHI U ePeBbs, TOHAT00MICA Jiu (PyHaa-
MEHT IIPU COOPY:KeHUU 0aHU, OeceIKN U IPYTUX X03AUCTBEH-
HBIX IIOCTPOEK Ha ycaab0e — BO BCeX STUX U MHOTHUX JPYTHUX
cJayYasax Bac MOJKET BREIPYUYUTEH Oyp. JKCIEPThI YBEPSIOT, UTO
OyputTh B 2 — 3 pasa Jierue u ObICTpee, YeM KOHAThb.

Ceromua B mpojaske HOCTATOUHO OYpPOB, MMEIOIINX Pas-
JUYHYI0 KoHpurypanuio. IIpu KeJlaHMM MOMKHO KYIIUTh Oyp
PYUYHOI IeJbHOMETAJJINYeCKNil, COOPHO-Pa30oOpHELIi, ¢ Ha-
caJKaMU pasHoro BUAA WU Taske MOTOPM30BAHHBIM, ¢ OeH-
3WHOBBIM WX 3JIEKTPUUYECKUM IIPUBOJOM.

ITenpHOMeTaIINYEeCKAA KOHCTPYKIIUSA IIPEACTABIAET CO-
6oi1 mtaury us Tpyosl guamerpom 30 — 40 MM, Ha KOTO-
poii 3BaKpemyieHbl C OSJHOM CTOPOHLI ABYXJIOMIACTHAS (ppeasa,
a ¢ gpyroii — T-o06pasHas pykosaTka. [Ipu MOKyIKe MOKHO
BBIOpaTh u3Iejie C OIIpeJeJIeHHBIM AuaMeTpPoM (pesshl.
C mOMOIIBIO TAKOTO «CBepJia» yA0OHO BBIMOJHSATEL IIPOCTEIE
3eMJIsTHbIE PAaboOThI, OYPUTDH JYHKH WUJIN MEJKNe CKBaKUHBI
OIHOTO pasMepa.

CoOopHO-pasbopHBIN Oyp Oosee yHuBepcasieH. Ha mmramre
KpeIATcsa pekyIue sJIeMeHThI-(Dpesbl, KOTOpbIe MOTYT OBITD
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pasHoro auamerpa. Takoil 6yp UCIOJNB3YeTCa U A 3eMJIA-
HBIX paboT B CTPOUTEIBCTBE, U IIPU OOYCTPOMCTBE caja.

TpeTba Pa3HOBUAHOCTL MHCTPYMEHTA — ITHEKOBEIN OYp.
OH oTJIMYaeTcA TeM, UTO 3a PEKYIIUMU (pes3aMu, BBHIIIE UX
Ha IIITaHre KPeIuTes IITHeK. JTO YCOBEePIIIeHCTBOBaHMe B 3Ha-
YHUTEJLHON Mepe YBeJIUYUBaeT IIPOU3BOAUTEILHOCTE MHCTPY-
meHTa. Ilo mHeKy, IpuayMaHHOMY elfle ApXUMeIoM, 13 CKBa-
JKUHBI TIPpU BpallleHuu Oypa OAHOBPEMEHHO WH3BJIEKAeTCs
rpyHTa 60JIbIlle, YeM IIpu paboTe APYyTUMHU cirocobamu. B Kom-
IJIEKTEe TaKyKe MMEIOTCA HeCKOJIbKO (hpe3 pasHOro AmaMeTpa
¥ TOIIOJIHUTEJIbHbIe HAaCAAK! IJI YBeJIUUYEHUs AJIUHBI IIITaH-
ru. Takoit Oyp ncmoabayeTcs gaske IpyU OYPeHNU CKBAXKUH Ha
BOZY IIPU HETJIyOOKOM 3ajleTaHNM BOAOHOCHOTO TOPH30HTA.

IIpe:xme ueM KyOouTh OIpeJesIeHHYI0O MOoAenb Oypa, HamIo
00CyIUTL CO B3POCIBIMU, MIJIS Yero MMEHHO OH BaM HY’KeH.
ITenpHOMeTAJIMUECKYIE HAJIEKHEE U JTeIeBJie, 3aTO IITHEKO-
BRI IIPUTOAUTCSA BO MHOTHX CIyYadx KusHu. Eciu miamu-
pyeTcs JUIMIb casKaTh IIBETHI U KYCTHI II0 BeCHE, TO MOKHO
JIeTKO 000HTHCH CaMBIM IIPOCTHIM MHCTpyMeHTOM. [[pyroe
[IeJio, KOTZa, CKayKeM, IJIAaHUPYeTCA CTPOUTEIBCTBO JaUHOTO
moma Ha crosibuatom (yrmamenTte. TyT y:x morpebyerca
MOIIHBIN 1 HaJZEeKHBIN OYP.

ITpu BEIOOPE HEOOXOAMMO TaK:Ke BHIMATEJILHO IIO3HAKO-
MHUTBCA C TEXHUYECKUMU XapaKTepUCTUKAMU MHCTPYMEHTA,
IIOCMOTPETh, IPUJIaTAIOTCA JIU K HEMY 3allacHbIe PEeXKyIIue
2JIEMEHTHI.

IIpakTuKa moKasbIBaeT, YTO PyUHOI Oyp, KOTOPBIN pac-
cuuTaH Ha PaboTy ABYX UEJIOBEK, HEILJIOXO IIPEO/I0JIEBAET
Iaske ILJIOTHBIE cJiou rpyHTa. TeMm 6ojiee YTO KOHCTPYKTOPaM

Bypurts 3eMi10 HAMHOTO IpoIIeE,
YyeM KONATbh.
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HeIaBHO IIPUIILIA B TOJIOBY UEs CO3AATh OYP C ABYMS BUHTO-
BBIMU (hpe3aMu pasHoro guaMerpa. Taxoe yCcoBepIIIEHCTBOBA-
HUe crenao 0yp npomsBoauTenabHee. HumxHAA dhpesa, MeHb-
IIIero AuaMeTpa, PasphIXJisgeT I'PYHT, a BePXHAI, ¢ OOJIBIITUM
IMaMeTPOM, PACIIUpPseT CTeHbI CKBAKUHBI U IIO3BOJISAET yAa-
JIATH TPYHT 6e3 3HAUNTENbLHBIX MYCKYJIbHBIX VCUJINI.

A s paboT Ha TPYHTE, 3aCOPEHHOM Ha OOJIBIITYIO TIyOu-
HY CTPOUTEJBHBIM MYCOPOM, JIYUIlle KYIIUTh OypP ¢ KOMOMHU-
POBaHHLIM IITHEKOM — BUJIKOOOPA3HBIM U IIJIACTHHUYATHIM.

IIpaxTuka moxkassIBaeT, UTO HaAuOOJee YaCTO UCIOIb3YeT-
¢ MHCTPYMEHT ¢ auamMeTpoM padoueir uactu 80 — 400 mm.
Hennoxo samacTuch M IMITAHTOU-YIJIUHUTEJIEM, KOTOpAasd
MIO3BOJIUT YBEJIUYUTD IJIYOUHY M IpUMepHo 10 1,5 M.

Eciu He oueHb X0UueTcss KPyTUTh Oyp BPYUHYIO, a (DMHAH-
CBHI IIO3BOJIAIOT, MOYKHO KyOUTh MOTOOYp. Ilpu sToM omHM
9KCIIEPTHI PEKOMEHAYIOT Oyp ¢ OeH3MHOBBIM ABUraTeJEeM
BHYTPEHHEr0 CropaHusd, APYrue OTAAI0T MpeAnouTeHue
aneKTpuueckoMy. TyT y»K HaJ0 BCIOMWHATH, HACKOJBKO
YacTO HA ydYacTKe OBIBAIOT mepebou ¢ 3JIeKTPUUECTBOM,
a TaKJKe y4ecThb, UTO 0eH3MHOBLIE MOTOOYPHI, KaK IPaBUJIO,
MOIITHEE DJIEKTPUUYECKUX, He TPeOYIT TAHYTHL 3a COO0OI
muyp. IIpaBaa, oHU Opu 9TOM U TsKesee, OOJIbIIe IITyMAT
npu padoTe, BEIOPACHEIBAIOT BLIXJIOMHBIE I'a3bl.

Eciu B Bamem momalirHeM X03SMCTBe UMeEETCsI JOCTATOU-
HBII HAOOP MHCTPYMEHTOB, TO PYUHO# Oyp He Tak YK CJIOMK-
HO M3TOTOBUTH 1 CAMOCTOSATEJILHO, Ha IIapy ¢ mamoii. Benb,
II0 CYIIIeCTBY, TaKOU Oyp COCTOUT BCETO M3 TPeX AeTajel.

IlepBas meranap — 5TO INITAHTa, HA KOTOPYIO KPEHUTCS
IIHeK. BTopoii sjileMeHT — 5TO caM ITHEeK, KOTOPLIA Kpe-
MIUTCSA ¢ OOHOTO KOoHIAa. W TpeTuit — pydyka, KoTopas Kpe-
IIATCS K IIITAHIe C APYTroro KOHIA.

W3 matepuanos morpebdyeTcs: JUCTOBAA CTAIb; apMaTypa
uau Tpydba guamerpoMm oT 30 mo 40 MM; cBepJiO; METUYUK
I Hape3KU pe3bObl U 00JIThI. Ecau ecTh BOBMOYKHOCTD IJIs
COOPKM M3JeINs NCI0Jb30BaTh CBAPOUHLIN anmapar, Torga
0O0JITBI, METUYHK 1 CBEPJIO He IIOHAL00SATC.

JJ1s1 M3rOTOBJIEHUA IITHEKA MCIOJb3YIOT JIMCTOBYIO CTANb
XOpoIllero Kauectsa. MacTepa roBOpsAT, UTO OUYEHb Kaue-
CTBEHHBIE JIE3BUS IIOJYYAIOTCS 13 OTCIYIKUBIIIETO CBOM CPOK
OUCKa OT MUPKYJIAPHOI muibl. Ero Hy:KHO paspesaThb IIOII0-
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JIJaM ¥ TIPOCTO IPUBAPUTL K INITAHTE IO OIpeNeJeHHLIM yT-
goMm. Ilomyuurca HepasObopHasd, HO IPOUYHAA KOHCTPYKIIUA
Oypa ompeneeHHOTO pasMepa JJs 3eMJISHBIX padoT.

Korga mimex u pyuka ysKe 3aKpeIlieHbl, HYsKHO CHEeJaTh
elle OOHY OIlepaluio — BCTAaBUTH B HIMKHUN KOHEIT TPYObI
HAKOHEUHUK, KOTOPLIHA OyaeT ynupaThbCcsa B 3eMJIIO IIPHU pa-
6ore. TyT B cambIii pa3 OyaeT 3aTOUEHHBIN OTPE30K apMary-
PBI UM OTCAYKUBIINI CBOM CPOK OypaB A JPEBECUHEI.

Kax m000#1 maBeHTaph, Oyp HY:KIaeTcsa B yXOole U IIPU-
cmorpe. Ilepen TeM KaK MCIOJIL30BAThH €r0 IJIA PabOTHI, He-
00X0IMO OCMOTPETH Ha IIpeaMeT IesocTHocT. [locsae Toro
KakK paboThI 3aBePIeHbl, HYsKHO XOPOIIeHbKO OUUCTUTD pe-
JKYIITYIO YacTh OT HAJUMIIINX (DParMeHTOB IPyHTA. X PAHUTD
Oyp HYKHO B CYXOM, 3aIlIUINIEHHOM OT BeTpa MeCTe.

ITU IMPOCTHIE IIPABUJIA IIO3BOJIAT COAEPIKATh PYUHOHR Oyp
B IIOJIHOI TOTOBHOCTH JJIsI HIPUMEHEHU .

MoTob6ypsI TpebyioT 60ee KBATUPUIITMPOBAHHOTO 00CTY-
kuBaHUA. CTaHZapTHASA KOMILJIEKTAIIUA PYYHOTO MOTOOypa
COCTOUT M3 OCHOBHOM CTaHUHEI, 4 TaKKe JOIOJHUTEILHOM,
MMeIOIel MOoJ3YHBI Ha MOTOP-PEeAyKTOpe, IITHeKa CO IITaH-
ramMu Ha 5 M, PeBepPCHBHOTO 3J€KTPOABUTATE]IA, UMeIoIe-
r'0 BJIEKTPOHHOE yIIpaBJeHUe, JeOeKU, PEAYKTOpa, Kabessa
U TMyJbTa yIIpaBJIeHUSd.

IITHekoBBIe HacAAKM MTPOUBBOAATCA U3 CIENUAJIbHON
MapKHU CTaJU U 000OPYAYIOT MOMOJHUTEJNLHO CeKaTopaMu,
YyTO 00ecreunBaeT JerKOoCTh OypeHUsd U yAaJeHUs I'PyHTA.
IIpuMeHAIOT TaK:Ke ChbeMHbIe HACAAKU C PA3JUUYHBLIM Aua-
meTpoMm, oT 80 mo 450 mm.
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MoTo6yp5b! 3(h(heKTUBHLI IPU BCAKUX 3eMJIAHBIX padoTrax
B OT'PAHUYEHHBIX IIPOCTPAHCTBAX.

ITo crmoco0y mpuBoOLa MOUBEHHBIE O€H300YPHI AEJIATCA Ha
TUApPaBINYECKNe U MexXaHndyecKkrne. KOHCTPYKIIUA TUapaBIn-
YeCKOT'0 IIPUBOJA IIPOIIe U B AECATKU pPa3 IIPEBOCXOAUT Me-
XaHUYEeCKUH 0 HaJlesKHOCTH. B MOTOOYpax ¢ MexaHMYeCKUM
IIPUBOJIOM TJIaBHAsS HArpy3Ka IIafaeT Ha Te 3JIEMEHTHI peIyK-
TOpPa, KOTOPbIE CHUYKAIOT CKOPOCTDH ABUTATEJIS U IIOBBIIIAIOT
KPYTAIUI MOMEHT BLIXOAHOTO Bajia peaykropa. Tyt uarie
BCETO U IIPOUCXOIAT MOJIOMKHU, B OCOOEHHOCTU €CJI OYPUTDH
MIPUXOAUTCA Ha TJIyOuHY 0ojee 2 M.

B ycrpoiicTBax ¢ rugponpuBOaOM GEH3UMHOBBIA IBUMKOK
3aCTaBJIAET BpalllaThbCA TOJLKO BaJ THAPOHACOCA, TaK Kak
PEeOYKTOP B THAPABINYECKUX MOEJNAX OTCYTCTBYeT. I'uapo-
MOTOP, UMEIONTNI GOJBIIUHA KPYTAIIUI MOMEHT U HU3KUeE
0060pOTHI, caM HampaMyio BpaiaeT 0yp. CooTBeTCTBEHHO
HaJe)XKHOCTb U Pecypc MojieJiell Ha I'upaBjnKe B HECKOJIb-
KO pas3 IIPeBbINIaeT JaHHbIe MeXaHUYeCKUX Mojeseii. B cBs-
83U C 9THUM T'UAPaBINYECKNE MOTOOYPHI PEKOMEHIYeTCs HC-
IIOJIL30BATD AJIS OypeHUsI OTBEPCTUil AuamMeTrpoM oT 250 MM
U B TUIYOMHY [0 5 M.

IIpu sToM ciaemyer mMeTh B BUAY: UeM IITUpPe AUAMETD
IIOJIyYaeMOT'0 OTBEPCTHUS, T€eM MEHbIIe TOJKHAa OBITH ero
rayouHa, 1 HaobopoT. [iaa 6yperus 6osiee 2 M HEOOXOITMMO
MIPUMEHSATH VIJUHUTENN CO MTHeKaMU U IIOACTaBKY ¢ Jebe-
Koii, mJiss TOoro 4ytoObl BhIOPAHHAA 3eMJA IIOTHMMAJach
BBepX CO Bcell riryouubl. B o01ieM, BoO3HU OLIBAeT CTOJIBKO,
YTO, CKakeM, OJid OypeHUsA BOASHON CKBAKUHLI IIPOIIE
OPUTJIACUTh IPOeCCuOHATIOB.

Kpome mepeuncieHHBIX MOTOOYPOB CYIIIECTBYIOT €Ille U
mHeBMOOYypbl. OHU TPEACTaBIAIOT CO00I MeXaHMU3MBbI yaap-
HOTO JIeMCTBUS, KaK 1 OTOOMHBIe THEBMOMOJIOTKM, 1 Pado-
TAIOT OT CKATOTO Bo3ayxa. X, KaK IIpaBUJIO, IPUMEHSIOT
JIUIITH TPO(IECCUOHANBI, IIOCKOJIbKY STOT BUJ MHCTPYMEHTOB
IpeaHasHAUeH AJIS MOJyUYeHUs OTBEePCTUil B OeToHe, KeJe-
300eToHe, KUPIHUYax U T. 1.

B saxaiouenue ere ogHa pexoMeHgamnusa. [[asa BBITIOJTHe-
HUusA 00JbIINX PaboT, KOTOPBIe OBIBAIOT HE YaCTO, MOXKHO
B3ATHL MOTOOYP HAIIPOKAT. A B IIOBCEHEBHOU IIPAKTUKE BaM
BIIOJIHE XBATHUT U PYYHOTO Oypa.

H. 3BEPEB

62



Jupuskaoas Airlander 10
CITA — Beaurkoopuranus, 2012 rox

MoTouuka Indian Chief Classic
CIIIA, 2013 rox
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Oupwxabnu, nogobHble Airlander 10, Bbi-
TNARAT TPOMO3AKUMH, HO Y HUX €CTb PAJ YHU-
KaNbHbIX NPEUMYLLECTB Neper, CaMosIeTaMu.

XoTs aupwxabab netaeT ropasfo MepseH-
Hee camoneTa (MaKcuMManbHas CKOPOCTb He
npesblwaer 150 KM/4), B noneTe OH UCMONb-
3yeT BTPOe MeHblle TonAuBa. A MOCKONbKY
NoAbeMHasi cuia CO343aeTcs B OCHOBHOM renu-
€M, [UPUKA0Nb MOXET HAXOAUTbCA B BO3AyXe
HECKOJIbKO [iHel NpU MUHWUMANbHOM pacxope
ropioyero.

Airlander 10 cMoXeT HaxoanTLCA B nosie-
Te 40 5 CYTOK, NogHMMas Ha 6opT rpy3bl Mac-
coit o 10 1. Ero xapakrepucTuku nossonsior
NocaguTh AMpUKatnb Ha N0y POBHYIO Mo-
BEPXHOCTb, B TOM YMC/IE Ha BOAY W Apeiity-
folume nbpapl.

MepBoHayanbHo aupwxabib co3pasancs
aMEepUKaHCKON apMuen ana [OArOCPOYHOro
HabnogeHus u passeaku. Motom Grogxer
GblN COKpALLEH, U MPOEKT MONOXMAN Ha Nos-

Ky, NOCNle Yero ero Kynuna aHrnuickas gup-
ma HAV. Ceityac annapat gopa6atbiBaiot ans
MCMONb30BAHNA B KOMMEpYECKUX Lensx,
BK/II0YaA TPaHCMOPTUPOBKY rpy30B, AOCTaBKY
NOMOLLM B YAaNeHHbIE PErnoHbl, peKnamy, Ha-
GniofieHNe, KOMMYHUKALMK U POCKOLIHbIE My-
TewecTsus.

TexHUYeCKUe xapaKTePUCTUKM:

Mas... ) 717
06beMm .. .38 000 m?
[InuHa annapata. .92 m
WwpuHa........ 435 M
BeicoTa .. .26 M
Bpems noneta 10 5 cyToK
MoTonok. .. 6100 m
[suratenu .... 4x350 n. ¢
MakcumanbHasa CKOpOCTb . 148 km/y
Pa6oyas ckopocTb ..... . 37 km/y

CHapsxeHHas macca .20T

Bec rpy3a

B 1897 ropy npepnpuHumartens u Gbi-
wun senoroHWuK Ixopax M. XeHan ocHo-
Ban komnaHuio Hendee Manufacturing Com-
pany 1 3aHANCs NPOM3BOACTBOM Benocumne-
pos. Tpu ropa cnycts uxerep Kapn Ockap
Xeactpem npeanoxun [DKOpAXy Hauatb
MPOW3BOACTBO MOTOLMKNA C OfHOLUIUHAPO-
BbIM ABUratenem o6bemom 260 cm3.

B 2011 ropy Indian Motorcycles 6bina
npuobpeteHa komnaHuen Polaris Industries.
B asrycre 2013 ropa yBuaenu ceeT Tpu Ho-
Bble MOfENN MOTOLMKIOB, OTIMYalLmuecs
B ocHoBHOM fu3aiHom: Indian Chief Classic,
Indian Chief Vintage u Indian Chieftain.

®upma He yKasbiBaeT MaKCUMabHylo
CKOPOCTb MOTOLIMK/IA, HO MOXHO BCMOMHMUT,
4To roHwmK Mepbept «bept» [xeiimc MoH-
po Ha cBOoeM MOfiepHu3upoBaHHoM «MHana-
He» 1920 rofa Bbinycka Bo BpeMsa KBainu-

KalMOHHOrO 3ae3a B rOHKax Ha CONAHOM
o3epe boxHesunnb (CLUA) B 1967 rogy pas-
BMUBaN CKOpocTb 331,52 kM/4. IToii roHke
ObiN NOCBAWEH XY[OXECTBEHHbI (BUAbM
«Camblit 6bIcTpbit «MHANAHY.

TexHUYeCKMe XapaKTepUCTUKM
Indian Chief Classic:

Pama MOTOUMKNG .eevvvnenrrevnnnnnns ANtOMUHUA
Matepuan Ky3osa ... . aCTUK

[nuHa moToumkna .. vn 2,627 M
Wwnpuna ....1,011m
BbicoTa ... 1,176 M
BbicoTa cupeHbs ....0,660 M
KonecHas 6asa ...1,730m
Bec nyctoro motouukna ... ... 352,9 kr
CHapsxeHHas macca ... 368,3 kr
06bem pBurarens ... ..1819 cm?
EmkocTb 6aka 20,8 n
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CIIEJIATL JJISI IIKOJIBI

CTPOVM...

roJioreFAMMY

IIpodonxrcenue. Hauano cm. 8 «1OT» Ne 3 3a 2016 e.

Bordupaen uasep

Hawm mogoiimer oqHOUACTOTHBIN J1a3ep, U3JIydYeHre KOTOPO-
ro uMeeT OOJIBIIYIO IJINHY KorepeHTHOCTHU. I'me ero B3ATH?
ITompoOyiiTe pasmoOLITh cTapeHbKUHN numryrnuit DVD-mpu-
BoJ (MMEHHO CTapeHbKUil, KOTOPLIH MOKHO pa3odparTh).

Hawm ¢ Bamu moHamoOUTCs 13 HEro0 TOJIbKO KPACHBIN Jasep.
B CD-RW wucnonssyerca moutabii 100 — 200-mBT unbpa-
KpacHLIN Jasep ¢ aauHoM BoaHBI 780 mm. B DVD-Combo
(DVD-Drive/CD-recordeble) — aBa Jjiazepa: ciabblii Kpac-
HBIN JIa3ePHBIN WO/, KaK B KUTAUCKOUN YKasKe, 1 MOITHBIHA
100 — 200-mBT madpaxpacusIii 1asep Ha 780 aum. DVD-RW
COIeP:KUT MOIIHBIA KpaCcHBIN JiadepHbIil auoms — 650 HM,
150 — 300 mBt — u momusiit 100 — 200-mBT undpaxpac-
HuIl gaszep — 780 um. Blu-ray ROM cozpep:xut cune-puoJie-
ToBBII auon 405 um, moirHocThio 15 MBT; Blu-ray RW —
cuHe-(puoseToBwId guon 405 HM, MorHocThI0O 60 — 150 MBrT.

Bo Bcex ocTanbHBIX ycTpoiicTBaxXx (IPUHTEPHI, MBIIIKH,
CKaHephI HMITPUXKOIA) JIa3epPOB AOCTATOUHOM IJIA ToJorpa-
¢uu MoIIHOCTH HeT. B HUX yCTaHOBJIEHBI Jia3epPbl MOIITHOC-
THbIO mOpAIKa 5 MBT.

bygerize axwypaiine!

He nrerraiiTech rpy6o pasiaomathk rosoBKy DVD-mpuBoza.
BryTpu TauTtcs 60JIbIIOe KOJIMUECTBO MIPEKPACHBIX OIITHYE-
CKUX JeTaJjieii: 3epKaJja, JUH3bI U JayKe MUHHATIOPHAsS CBe-
TOAEeNUTEeNbHAA IPU3Ma, KOTOpasa MOKET IPUTOIUTLCA B 0Y-
IyImux onbiTaxXx. Ha ogHOI 13 CTOPOH OITUYECKOTO 0JI0KA BBI
Ha#gere aBa Jiadepa. CupaBa — O0OBeJeHHBIH KPYIKKOM
KpacHBIH Jlazep. ITO KaK pas TO, UTO BaM HYKHO.

K HokKaM J1asepa mpumnasH muaiend MUTAHUSA, UAYIMUT
K ILIaTe KOHTpoJIepa. AKKypaTHO yIaJuTe Jia3ep BMecTe
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IToxoseBKa JTa3ePHOTO AMOAA:

1 — munyc, 2 — doroguon
00paTHOI CcBA3M (€CJIH OH €CTh),
3 — miroc.

Bor ona,
TOJIOBOYKA!

C KOPIIyCOM M ILJIaTOM KOHTPOJIJIepa C IIOMOIIBIO MUHITeTa.
Bce gerasu onTHYECKOro YCTPOMCTBA IIPUKJIEEHBI 3JIACTHY-
HBIM CUJIMKOHOBLIM KJIEeM, TaK UTO TPecKa M CKperKeTa Ipu
yIajieHuu Bbl He yeJabimuTre. ONTHYECKYIO TOJIOBKY C Kpac-
HBIM JIa3€POM 3aBEPHUTE B IOJUATUIEHOBBIN NaKeTUK U aK-
KypaTHO YJIOKUTE B KOPOOOUKY. JIMH3LI, TPU3MBI U 3epKa-
Jia, KOTOpbIe TaM HaXONSATCs, BaM eIle IPUTOIATC.

Mo:kHO J1 UCIIOPTHUTD JasepHbIH quon? Iaske oueHb mpo-
cTo. CTOUT TOJIBKO IIPEBBICUTE TOK, W AUOMY IPUAET KOHEII.
IIpruem Mukpocexkyum oyaer gsocrarouno! JIazepuble AM0IbI
00ATCS Jake CTATUYECKOTO BJIEKTPUUECTBA.

Daok numanus

YrobbI 130€e:KaTh HEIIPUATHOCTEH, BAM IPUAETCS IPUCOe-
IUHUTH K JIa3epy CaMOJAeJbHEIN OJIOK MUTaHuA. AKKYpaTHO
oTmasiTe 1LIeiid), NCIoIb3ys NasIbHUK C HAJIe:KHBIM 3a3€M-

[—)neRTpnqecmaﬂ cxema 0JI0Ka MUTAHUS
Ja3epHoro quoaa.

pe3ucmopul
2x10 Om

Ja3epHbLIL e S0
duod

xonaencambp 0u‘(.)0 nepemeHnHbwLil pe3ucmop
10 mxd 16 B 1N4001 100 Om




KoHCTpYKIMSA JIa3ePHOTO AMOA HA PaUaTOpPe
M HeoOXOAMMBbIe 3JIeKTPOHHbIE 3JIEMEHThI.

geaueM. Cpasy ke TOHKOH KHJIOH
MeIHOT'0 IPOoBOJAa oOMOTalTe Jas3epy
HOXKKHU, UTOOBI 3aMKHYTh BHYTPEH-
Hue 1nenu. IlpunasiiTe K KOHTaKTaM
(1 u 3) HeOOIBINIOI HEIOJASIPHBIN KOH-
mercarop Ha 0,1 MK® u mOIAPHBIN
Ha 100 MK® u TOJIBLKO IIOCJIE DTOTO
CHUMUTE KUY, KOTOPYIO HaMoTasm!
Tax BBI cmmaceTre IpuOOP OT CTaTHUKU
U IIePeXOqHBIX IIPOIeCCOB, KOTOPLIE
JlasepHbIe AMOJbI OUeHDb He JI00AT.

B 6;10Ke muTaHMA Ja3epHOTo IMOoAa
MOJKHO MKCIOJIb30BATh MUKPOCXEMY
LM317, xoropas BKJIOUAeTCAa Kak
cTabmiamns3aTop Toka (CcM. puc.).

JlazepHbI# 11OL — BTO HEJIWHEH-
HBIH 3JIEKTPUUECKUN SJIeMEeHT, 1 3a-
KoH OMa [JIs1 Hero He BLIIOJIHAETCA.
ITosTOoMy OH HYKJaeTcs B YIIpaBJIeHHUN TOKOM, a He HaIps-
:keHueM. TOK B J1a3epHOM AUMOME MOKET cocTaBIATh oT 100
1o 400 MA, B 3aBUCIMOCTY OT HOMUHAJLHOM MOII[HOCTH.

C TakxuM cTabuMJIN3UPOBAHHBIM NUTAHNEM BAIIl Ja3ePHBIH
IUOI HUKOTAA He CTOPUT OT MePerpysKy 1 CMOIKEeT YCTOMH-
yuBO paboTaTh yacaMmu.

JlagepHbIi AUOA ClIeqyeT YCTAHOBUTH HA AJTIOMUHNEBOM pPa-
auaTope ¢ 0OJIBIION IIOIIAABI0. OTO IIO3BOJIUT HE TOJIBLKO CHH-
3UTH €ro pabouyio TeMIepaTypy, HO U OLICTPO CTaOUIU3UPO-
BaTh ee IIocje BKJIOueHuA. [[ejio B TOM, UTO TeMIIepaTypHoe
paciupeHre MUHUATIOPHOM KOHCTPYKIIMH Jasepa 3aMeTHO
BJINSAET Ha JJIUHY €ro Pe30HaTopa U CIEKTP reHepUpPyeMbIX
yacToT. Bo BpeMs 3amucy roJIorpaMMbl YaCTOTA MU3AYUEHU
Jlazepa HH B KOeM cjIydae He JOJIMKHA M3MEHAThCA!

Hacmpoina pemuna zenepanuu
BhITH yBepeHHBIM B TOM, UTO BAIll Jasep o0JamaeT JocTa-
TOUHOI KOT€PEHTHOCTHIO U CTAOMJIBbHOCTHIO UACTOTEI M3JIY-
YyeHUNA, OUeHb BaykHo! Bpak mpwu samucu roJgorpaMMbl MO-
JKeT MOSIBUTHCA II0 MHOYKECTBY Pa3HbIX NPUYMH. B tanHOM
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ITnocko-
napaanenvHas
naiacmuHKa

¢ 3epKabHbLM
noxpoimuem 70%

H306paxrcenue

IIpocreitmmnit uarepgepomerp ®adpu—Ilepo.

caydae OMHOM HPUUYMHOI OyJeT MeHbIIe, U Bbl CMOXKeTe I'o-
pasmo ObICTpee HAWTU IIPABUJIbHBIE PEIIeHUs IJIA yCTPaHe-
HUS HEI0JIaI0K.

B mporecce moncka ycJaoBUE OSHOYACTOTHOM reHeparuu
MIOJTYIIPOBOHUKOBOTIO JIa3epa BaM IIOHAA00UTCA OYeHb TOY-
HBIA ONTHUYECKUH mpubop — muTepdhepomerp @adbpu—Ilepo
(U PII).

HNureppepomerp Pabpu—Ilepo — oueHb YyBCTBUTEIbHBIN
¥ TOUHBIN ITPpUOOP MJIS OIIpeeIeHNs CIIeKTPAJIbHOTO COCTaBa
usayueHus. OH mpeacrasiaseT coboil mapy mapajjielbHbIX
3epKaJi, PacIioJIOKeHHBIX Ha HEKOTOPOM PACCTOSAHUU APYT OT
apyra. Yem OoJibItie 3TO paccTosHue (0asa naTepdhepoMeTpa),
TeM BBIIIIe pas3pelranInas ClIoco0HoCTs mpubdopa. s ompe-
JeJIeHUSI COCTOSAHUSA OLHOUACTOTHON TeHepalluy JIa3epHOTO
IMO0Ma HOCTATOYHO IOMECTUTh CTeKJIAHHYIO IIJIACTUHKY TOJI-
IITUHOM OT 2 10 8 MM ¢ ABYXCTOPOHHUM 70% -HBIM OTpakato-
IIIAM TIOKPBITHEM. [[JI M3TOTOBJIEHUS Iprbopa MOKHO B3ATH
KYCOK 3€PKaJIbHOTO CTeKJIa MJIM YacTh rojorpaduueckoii ¢o-
TOILIACTUHKY C YAAJCHHON SMyJILCHEH U HaHeCTH Ha o0e II0-
BEPXHOCTH 3arOTOBKU cepeOpsHOe 3epKajJbHOE IIOKPBITHE.
YT006BI y3HATH, KAaK 9TO CHAEJATh B AOMAIIHUX YCJIOBUAX,
noutriute B HTEepHeTe Temy «CepebpeHue B 1aOOpPaTOPUIL» .

T';maBHOI 3amaueil sKCIePUMEHTA SIBJISETCS MOUCK YCJIOBU
YCTOMUYMBOU 1 CTaOMJILHOM reHepanuu Jasepa B OJHOYACTOT-
HOM pesxkuMe. ToabKo mocie 15-MUHYTHOI cTadMIM3aIiuu
TeMIOepaTyphl Jasepa, padboraiomniero Ha MUHIMAJIBHOM MOIIT-
HOCTH TeHepalluyd, MOKHO IPUCTYIaThb K HN3MEPEHUAM.

68



C moMoIIbIo IIOTeHIImoOMeTpa 0JI0KAa MUTAHUS HYKHO ILJIABHO
M3MEeHATh 3HAUECHHU TOKAa, IMIHUTAIOIEro Jiasep, a IudpoBoii
¢oTOKaMepoii, YCTaHOBJIEHHON HA IIITATHIBE, PETUCTPUPOBATEL
UHTeP(PEPEeHITNOHHYIO KAPTUHY KOJIEIT 1 3allIChLIBATDL IT0KAa3a-
HUSA aMIIepMeTpa B JKypHaJie S9KCIepUMeHTa.

He Toponurecs, maiiTe TeMiiepaType Jasepa cTaOUIMN3HU-
poBaThcsa Iepen (puUKcalmeil ouepeaHoro pesyabraTta. IIpo-
Guab APKOCTHU IIEPBO IIOJOCH HHTepdepeHIny OyaeT CooT-
BETCTBOBATL CIEKTPY TeHepHuPYeMbBIX UacTOT. Bemuummy
pabouero Toka Jiazepa U3MepsAeM C IOMOIILI0 MUKpoaMIIep-
MeTpa, IMIOKAa3aHusAd KOTOPOTO 3aHOCHUM B TaOJIHILY.

IIpu 3anmmcu rosorpaMMbl He TOHUTECh 3a MOIIHOCTBIO
UBJIyUeHnA JasepHoro auoxal OT MOIITHOTO CBETOBOTO IIOTO-
Ka mMajo mpokKy. ToJbKO peskuMM OJHOYACTOTHOM reHepa-
MY, KOTOPBIA HACTYIIaeT IPU OIpeNesIeHHOM, SKCIIepUMeH-
TaJIbHO HAWJeHHOI BeJUUNHEe Pabouero Toka, IpPoTeKaIoIe-
ro uepes AMOM, 00eCIeUnT ONTUMAJIbHEIE YCIOBUA 3alNCHU
TrOJIOTPaMMbI!

HeBoopyskeHHBIM IIa30M JIETKO OII-
peAesuTh MOMEHT, KOrJa KOJIBIIA
OyayT “MeTh MHUHNMAJBHYIO IIHPH-
HY — 9TO IPU3HAK PeKuMa reHepa-
MU Ja3epa, OJM3KOro K OTHOYAC-
TOTHOMY.

e
.
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Kpome nasepubix guomoB u3 DVD-IpuBOIOB MOMKHO yC-
MEeIIHO IPUMEHATh CePUiiHbIe MU3Iend, KOTOpble OyAyT
IIpeKpacHo paboTaTh B Ballleil royorpaduuecKoil yCTaHOB-
Ke. Hanpumep, Hegoporoii aasepuslii suog HL6385DG Mmo-
JKeT OBITh HACTPOEH MJIA PAa0OTHI B OMHOYACTOTHOM PeKIME
C MOIITHOCTBIO n3ayueHus 35 MBT Ha mgiuHe BOJIHBI 642 HM.

B xauecTBe MCTOUHMKA MUTAHUA IIOJTYIPOBOTHUKOBBLIX
JIa3ePHBIX AMOLOB MOKHO TaK:Ke MCII0JIb30BaTh IIPOMBIIII-
JIeHHBbIe TPUOOPhI, HaIpuMep, 0ok murtanusa LDD-9A.

YHuuBepcaabHLINA JJaOOpaTOPHBIN NCTOYHUK nmuTauusa LDD-
9A Jslerko HacTpamBaeTcsA IS PAOOTHI ¢ JIIOOBIMU THUIIAMU
JasepHbIX auomoB. Cxema 0J0Ka NHUTAaHWA BBIINOJHEHa Ha
6ase mukpompoieccopa IS0C516B u BxaOUaeT B ceds:

— OJIOK TepMOCTaOMIM3aIINN;

— CIeIUAJLHYIO CXeMY 3allluThl JUO0MA;

— Iemb BKJOUYeHUA POTOAMOIa OOPATHOM CBA3MU;

— IBa MUGPOBLIX AUCILIES C HECKOJIbKUMU PeKUMaMU
UHIUKAIIUN;

— reHepaTop UMITYJILCOB, IIO3BOJIAIOIINHI paboTaTh B UM-
MIyJLCHOM perKuMe.

Hlexnura Jdesonacnocriin
npu padome ¢ sasepanu

Brnumanue! Huxozda ne nanpaénaiime u3nyienue na-
3epa 6 zna3a! Om amozo éaute 3penue 06a3amenvHo yxyo-
wumecsa! Heneumanus na3epa npoéodume 6 ycroguax xo-
powet oceeuyennocmu. Ilpu apkom céeme 3paiku 2na3
6ydym cyicensvl, u crywaiinoe nonadanue 1y4a na3epa Ha
cemuamky 6ydem menee Opamamuunvim. Hanyvwenue na-
3epa 00ncHO 6bIMb HANPAGIEHO HA Aucm cepol bymazu,
HO HU 6 KoeMm cayvae He Ha 6auKkyowue noéepxnocmu!

Hukorpa He HanmpaBiaiiTe JIyd Jiadepa Kyja monaso. JHaxe
€CJIU BBI IIPOCTO CBETUTE UM HA CTEHY, OH MOXKET OTPa3UTh-
cs, HAIIpUMeD, OT IUIAIKY I'BO3JS MJIN OT OyiecTAIux o0oeB
U TomacTh B Iias. JIyd MoIIHOro J1asepa Bcera AOJIMKeH II0-
majgaTh B Kakyo-HUOyOb Oe3omacHyio MuiieHs. Jlydime Bce-
r'0 B IIOTJIOTUTEIb.

Jlagepsl, Jaske camMble MaJOMOIIIHEIE, IIPEICTABIIAIOT CePh-
€3HYIO OIIaCHOCTH /IS UeJIOBEeKAa U B IIEPBYIO OYepesb I Op-
raHoB 3peHUA. XOTA Ha IEePBHIH B3IUIAL JIyY JIadepa He 0UeHb
SAPOK, OH TauT B cebe ropaso GOJBIITYIO OIACHOCTD, UEM CBET
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MIPOCTOH JIaMIIOUKU. BceMy BMHON KOTe€pPeHTHOCTb — JYY
OUeHb MAaJI0 PACXOIUTCS, CIIOCO0EH IIPOXOINTh, He ocJade-
Bas, OOJILITIINIE PACCTOSHUS, IIPU STOM MHOT'OKPATHO OTpaska-
sICh OT CJYYaHHBIX IIPEIMETOB, a B IJIa3y co0upaeTcsa B MUK-
POCKOIIMYECKYIO TOUKY, CIIOCOOHYIO CXKeUb CEeTUATKY.

Haxxe ciabblii Tasep Bpoje AeIIeBOl YKa3KH MOMKET ObITh
omaceH IJis ryas3. B riasy oH cobupaeTcs B UYpe3BBIUANHO
MaJioe IISITHO OTPOMHOII APKOCTHU. IIoBpeKAeHUA OT TAKOTO
Jlazepa He3aMeTHBI, HO ¢ Ka'KIbIM HOIaJaHueM Jyua He-
CKOJIBKO KJIETOK ceTuaTKM rmOHerT. HuKorma Hesinb3sa cMOT-
peTh Hu B KaKoIi Jlasdep, JaKe eCJI OH COBCEM TYCKJIbIH!

NudpakpacHble 1asepbl 0COOEHHO omacHbI. VIX Jayu He
BugeH. Eciu oH momazer B Ijas, YeJoBeK OOBIUHO 3aMeva-
eT 3TO TOJbKO TOTZA, KOorjga HaumHaeT cjaenHyTs! Hukorga
He IbITaiTech BKJIIOUUTL MH(MPAKPACHBIN Jlazep, He UMes
CIIeIIUAJBLHBIX 3aIITUTHBIX OYKOB.

ITo mocineguauM MccaenoBaHUAM, 3€JIEHBIHN Ja3ep IPU pas-
HOM MOIITHOCTHM OIlacHee KpacHOoTo. 3ejieHad yKasKa IIO-
BpesKIaeT rias ualie. BHyTpu 3eJeHbIX U CUHUX JIa3ePOB
coiepsKaTcsa oueHb MOITHBIe MH(pPaKpacHble Monyau. He
pasoupaiite ux. Ilpu sxaouennnu MK-1azepa Bl He YBUAU-
Te cBeTa, HO ero ImopaskaroIas CIIOCOOHOCTL OyJIeT OueHb
BBICOKOIA.

3anuTUTHCA OT Jiadepa AOCTATOUHO IIpocTo. s aToro
HYKHO HaJleTh CIeIUaJbHbie OUKHM. SaIllUTHLIE OUKHU IJIs
padboTHI ¢ JazepaMu PasIUUAIOTCS M0 ONTUYECKOH IIJIOTHO-
CTH U AJIMHAM BOJIH Jia3epa, OT KOTOPOT'O OHU 3aIIUIIAOT.

Bce ouKu 111 3aIIUTHI OT JIa3€PHOTO UB3JIYyUYEHUA MeJIATCA
Ha aBa Buga. OUKHY IOJHOM 3aIUThI IOTJIOIIAIOT JIYY Jase-
pa moaHocThi0. CKBO3b HUX JIyY COBEPIIEHHO HE BUTHO.
HacTpoeunble 0OUKu 0CJIABJAIOT JIyY 4O 6€30IIaCHOT0 YPOB-
Hs, HO TakK, YTOOBI Jy4Y ObLI errle BuaeH. Mcmoabp3yioTes s
HACTPOUKHU JIa3ePHON TeXHUKMU.

ITuranue ra3oBBIX Ja3€pPOB, B OTJIMYME OT IIOJYIPOBOIHU-
KOBBIX, OCYIIIECTBJIAETCA TOKOM C HAIIPAKEHUEM ITOPITKA
HECKOJbKMUX KMJI0BOJBT. [fosaTOMYy HUKOTIA HE IMOJL3yHTECh
He3a3eMJIeHHBIMU JasepHbIMU mnpubopamu. CrabeHbKuUi
reJnii-HeOHOBBIN JIa3ep MOKET CTATh UCTOUHUKOM OOJIBIITNX
HeIIPUATHOCTEeI.

A. AKNJIOB
OkoHyaHue caedyem.
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C BATAPEMKAMM

Ha ceeme cywecmeyem
MHOX}Cecmeo co6emos,
C6A3AHHbBLX C 60ccma-
HOo8neHuem bamapeex
U AKKY MYnamopoe.
Boavwaa ux wacmbv
HaéepHaKa Oecnonesna.
Haesaiime nposepum
xomsa 6bL. HeKOmopble U3 HUX.

™SS e

CBoii c1ocob IPOBEPUTH 3apsakd OaTapelKu IIpeaIaraioT
aMepUKaHCKUe HUccaenoBaTeau. Maesa mpocra: OTJIMYUTE Oa-
TapeKu MOXKHO II0 BBICOTE MX OTCKOKA OT TBEPAOU IIOBep-
XHOCTU — HOBBIE IIOUTH He OTCKAKMBAIOT, a OTCIYKUBIIIHE
CBOH BEK SIKOOBI IMOAIIPBLITMBAIOT JOBOJIBHO BLICOKO.

3aMephl mccienoBaTeseil moJ pyKoBoacTBOM J[lpHuesna
IIretinrapra n3 [IpMHCTOHCKOTO YHUBEPCUTETA TTOKA3aJIH,
YTO CceBIlMe DaTaperKy JeHCTBUTEIbHO OTCKAKMBAIOT BHIIIIE,
yeM HOBBIE, HO IIPOIIeCC 9TOT HesnHeeH. B cpemuem OaTapeii-
KU PEe3KO YBEJMUYNBAIOT BLICOTY IIOJCKOKA, KOT/Ja paspsiikKe-
HBI HAIIOJIOBUHY, OJJHAKO IIOTOM 9TOT IIOKa3aTejIb He MeHsIeT-
cs, a BRIXOAUT Ha HEKHUil YPOBEHb.

YT0o0BI BEIACHUTE IIPUPOAY OTCKOKA, YUeHbIe 0OPATHUINCE
B BpykxeliBeHCKYI0 HAaIlMOHAJIbHYIO JabopaTopuio (CIITA),
rfe «IPOCBETUJIN» BHYTPEHHOCTH OaTapeeKk PeHTIeHOBCKUM
MUKPOCKOIIOM M YBUJEIN, K KAaKUM (PU3MUECKUM M3MeHe-
HUSAM HIPUBOAAT XMMHUYECKNEe IPOIECChl BHYTPU HUX.

BosbIIuHCTBO IITeJTOYHBIX 0aTapeeK COCTOUT U3 IIOJIOMKU-
TeJbHO 3aPSIKeHHOr0 IMHKOBOTO aHOAA 1 OTPHUIIATEJIHHOTO
KaToja M3 OTUOKCHAA Maprauia. AHaJlu3 PeHTTeHOBCKUX
CHIMKOB OaTapeeK IOKasaj, UTO II0 Mepe paspsaga aHoj-
HBIM IIMHK IIOCTEIIeHHO IpeBpalljaeTcsa B OKCUJ ITUHKA. 110
Mepe OKMHCJCHUS IIMHKA MEXIY YacTHUIAMH BO3HUKAIOT
«MOCTBI», I OH YK€ HAaIlOMUHAET MHOYKECTBO IIPYIKUHOK.
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HE BEPUM HA CJIOBO

970 AKOOBI U HmpHUJaeT OaTapeiiKaM CIIOCOOHOCTH IPHITATh.
OaHAKO MaKCHUMYM IPBITYYECTH AOCTUTAETCSA 3aL0JTr0 A0
IIOJIHOTO OKucaeHuA anoma. CieqoBaTeIbHO, IpLIryuas Oa-
Tapeiika He 00A3aTeIbHO IMOJHOCTHIO ceJia.

Yro KacaeTcs aKKyMYJATOPOB, CUUTAETCS, UTO MOYKHO
YaCTUYHO BOCCTAHOBUTH UX, IIOJOTPEB B TEILION BOJAE WUJIU
Ha cKoBopoaKe. TolbKO CKOBOPOAA AOJI:KHA MMETh Harpes
He BbIITe 50°C. 9T0 BBIICHUIU cOTpyaHUKU Kamudopuuiic-
KOT'0 TeXHOJIOTUYECKOTI'0 MHCTUTYTA.

B mporrecce paboThl aKKyMYJIATOPa 9JEKTPOHEI IIepeMe-
IIIAIOTCSA ¢ aHOAA Ha Karoh. IIpu mepesapAnKe Ke II0JOKHU-
TeJbHO 3apAKeHHbIe MOHBI ABUTAaIOTCA OOpaTHO Ha aHO,
HepaBHOMEPHO Ha HEM OCa’KJasch B BUJEe MUKPOCKOIIYEC-
KHX HApOCTOB (MX MMEHYIOT JeHIPUTAMU).

ITocTenmenso HAPOCTHI YAJIUHSAIOTCA O TOTO, UTO HaUMHA-
IOT KacaThCs IIPOTUBOIIOJIOMKHOTO KaToma. BeaencTBue aTo-
ro IPOUCXOAUT KOPOTKOe 3aMbIiKaHMe. Takas curyammusa
IIPUBOIUT aKKYMYJIATOPBI B HETOTHOCTD.

Yro06BI 130aBUTHLCS OT BPEeAHLIX HAPOCTOB, VUEHbIE Ha-
rpeBaju djaeMeHTHI 10 50 — 55°C Ha mpors:keHuu 2 ITHEMH.
BrIsicCHMJIOCH, UTO TAKOHM HarpeB IPHUBEJ K YMEHBIIEHUIO
HapocToB Ha 36% .

A 4uTOOBI MOHATH, KAK UMEHHO PaspyInaTcsa 3T o0paso-
BaHUA MOJ BO3AEMCTBUEM IIOBBIIIEHHON TeMIepaTyphbl, Ma-
TepuaJIoOBebl IIPOCIEeIUIN 3a OTAeILHBIMI aTOMaM B KOM-
MIBIOTEPHOM MOJENU OeHAPUTa, nMeoIlei (hopMy OOBLITHOM
nupamMunbl. IIpu 3TOM BBISICHUJIOCH, YTO, BO-IE€PBBIX, aTo-
MBI C BepPIINHBI IUPAMUALI CII0JI3al0T BHU3, U, BO-BTOPHIX,
aTOMBI Ha HMKHUX YPOBHSX MOTYT BOBCE IIOKUHYTH HapPOCT
a Ha ero MecTO IIoHajaeT APYroi aToM

/g\.
metasiaa. Takum o6pasoM, aTOMBI, U3 .- .
KOTOPBIX COCTOUT AEHAPUT, IepeMe- Ct\s"%é\gﬂ‘g\
IIMUBAIOTCA, UTO B KOHEUHOM MKTOTE o 3
IIPUBOJIUT K €r0 Pa3pyIleHunIo. + +H +

XoTa yuyeHble IPU3HAIOT, YTO €Ile
He [0 KOHIIa u3yuyuau ()eHOMeH pas-
pyllleHus OeHJPUTOB IIpU Harpesa-
HUMW, OHU BCE K€ YBEPEHBI, UTO IJIs
YaCTUYHOT'O BOCCTAHOBJIEHUA aKKyMY-
JSATOPOB CTOUT UX ITOJOTPETH.

I'. MAJIBITEB .
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PEDJIEKCHbIE
PAONO-
[MPUEMHUNKIA

g yMeHBIIIEHUST HCKa-
JKeHUH IPUHUMAEMOT'0 aMII-
JIUTYIHO-MOYJINPOBAHHOTO
(AM) curmasa mpu pabore
cucrteMbl APY BeIIyCKAaIN
crenyaJbHbIE JIAMIIBL C « Y-
JMHEHHOM» CeTOYHOH XapakK-
TEPUCTUKOI (3aBUCUMOCTHIO
QHOIHOT'O TOKA OT HaIIPsiKe-
HUSA CeTKH), MO3BOJIAIOIIe
IIJTaBHO CHIMKATDL YCUJIEHUE.
OHo, Kaxk M3BECTHO, PABHO
IIPOM3BENEHNI0 KPYTUSHBI
XapaKTePUCTUKU S U COIIPO-
TUBJICHUS Harpy3Kku Ru. 3t
JIaMIIbI HAa3bIBAJIU <«Bapu-
MIO», IIOCKOJBbKY I'PeUecKoi
OYKBOM «MIO» O0O3HAUAU
ycujaeHue.

BrIcOKOUACTOTHBIH TTEHTOT
C «KOPOTKOM» XapaKTepUCTH-
Koi1 obozHaua u OyKBoi «sK»
(63K8), a ToT Ke IEHTOH C
«YIJIMHEHHON» XapaKTeprc-
KON — OyKBOil «K» (6KT7).
Boasramnepuas &
XapaKTepuCTHEKA
«BapHMIO».

"Bapumio" O6biyHanA namna
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C mosBJIeHNEM TPAH3UCTO-
POB PAmHOJIOOUTEIN IIPEIIO-
JKHUJIM MAcCy CXeM TPaH3HC-
TOPHBIX PedIEKCHBIX IPUEM-
HuKOB. He Bce u3 Hux pabora-
JIX XOPOIIIO, 1 0 Pe()IeKCHBIX
KacKagaxX pacIlIpoCTPaHIIACh
IypHasi cjaaBa — MOJ, OHU
CKJIOHHBI K CaMOBO30Y: KIe-
HUIO ¥ BBI3LIBAIOT MCKajKe-
HHUS CUrHAJa. JTO NEHCTBU-
TeJIbHO MMEJIO MECTO ObITh, HO
JIUIIB IPH IIJIOXOM IIPOEKTHU-
poBaHUM PePIeKCHON CXEMBbI.
IIpuunn gBe: miaoxas PUILT-
panusa curuana 34 mocie ge-
TeKTopa, Toraa yactb BU-cur-
HaJIa IoIIaZaeT CHOBA HA BXO[
KackKaja, BbI3bIBasi O0OPaATHYIO
CBSI3b M CaMOBO30Y:KIEHIE;
HecoOJIIoleHIIe ITPABUIBHOM
¢asel curaana 34 mpwu mojga-
e ero Ha BXOJ KacKaja, yCH-
Juaroiero curaag BY.

Ecau niepBas nmpuumnHa oue-
BUHA, TO BTOpas COBEPIIIEH-
HO He OCBeIl[eHAa B JIUTepary-
pe, U B Helil HafO pa300paThCs
noapobOuee. CBepxy HA PHUCYH-
Ke miokasaHa gopma AM-cur-
"Hasa BY, ycuiaenmoro ped-
JeKCHBIM KackazoMm. Ilocie
JEeTeKTUPOBAHUS II0JIyYaeM
Kosebanue 34, mokasaHHOe
Ha rpad)uKe B cepeguHe.

B cayuae, Korma curHajbl
MaJIbl 10 aMILIUTY/IE, a YCU-
JINTEJIb BBICOKOJIMHEEH U I0-
OycKaeT OOJBIIION AUHAMU-
YeCKMI JMAIa3oH BXOMHBIX
CUT'HAJIOB, HUUEro CTPAIIHO-



3AO0YHAA IKOJA PATHOIJEKTPOHURKHU

Curnaasl B ped)ieKCHOM
IpHEeMHUKe.

BY-cuzHan

3Y-cuzHan e pase

S ot
3Y-cuzHane
npomueoghase

ro — 3Y-xkosnebanue Oymer
YCUJIEeHO U He IIOBJHUAET Ha
curHaag BY. B JjmamMmmoBbIx
KacKajgaxX 9TH YCJOBUSA BbI-
MIOJIHSIFOTCST TOBOJILHO JIETKO,
B TPAH3UCTOPHLIX — HET.
TpaH3uCcTOPHBIE KaCKaIbl
MeHee JIMHEeMHbBI, U UX YCHUJIe-
HUE, TaK Ke KaK y JIaMII «Ba-
puMIO», U3MEHAETCS B 3aBU-
CUMOCTH OT HAaIPSKeHUA
cMmeleHus Ha 0ase (3aTBope).
OOBIYHO HaUYaJbHOE CMeIlle-
HHe 3aJal0T TaK, 4TOOBI TOK
TpaH3ucTopa OBLIT He0OJIb-
IIIAM, B IIeJIAX S9KOHOMUYHOC-
Ta. Tormza Ha MHOJOMKUTEJIb-
HoIi moJsryBosaHe 3Y-KoJseba-
HUA ycujeHue OymeT pacTu
(TpaH3uCTOD CHUJIbLHEE OTKPO-
eTcdA), a Ha OTPHUIlATEILHON
IIOJIYBOJIHE yCUJIeHUe OyHeT
nagaThb. JTO IPUBEAET K yI-

JyoseHuio moxyiaamuu BY-
cur=ajia, KOTOPYIO U Tak Ha
pamuoCTAHIIUAX CTapalTCa
TIOAIEPKUBATh MAKCUMAIBLHO
ryIy0oKo#. BOBHUKHYT MCKAa-
JKEeHUsI, a BOSMOYKHO, U «IIOJ-
BO30OYKIeHMEe» Ha IIOJIOMKU-
TeJbHBIX IIOJIYBOJHAX CHUJIb-
HOT'O CHUTHAJIA.

PaboTa pediexcHOro Kac-
KaJa 3HAUNTEJbHO YJIYUIIINT-
cd, ecJi Ha ero BXOJ IIoja-
BaTh IIPOTUBO(a3HBIE KOJIe-
Oauusa 34, moxkasaHHbIe Ha
HIKkHeM rpadure. Temepnb
OyZeT IPOUCXOIUTh «Pas3Mo-
nynamusas AM-curaamna, mo-
CKOJIBKY IIPY MaKCHUMAaJbHOMI
ammutyne  BY-ycuieHue
YMEHBIIIAeTCs, a IPU MUHU-
MaJIbHOII — pacTer.

O6ieruaercsa u paboTa aMm-
ILIATYAHOTO AeTEeKTOopa, II0-
CKOJIbKY HMCKAaKeHUs B HeM
0CO0EHHO CHUJLHLI IIPU TJIY-
0OKOIl MOAYJNAIINM, a HOPU
MEeJIKOU M CpedHel MpPaKTHU-
yecku HesaMmMeTHBI. OTme-
TUM, 4TO B « MockBUue» (a-
supoBka 34 mnpasuibHAasd,
XOTb OH U JIAMITOBBIH.

CkasaHHOe MJIJIIOCTPUPY-
eT OJHAa U3 PAHHUX CXeM
TPaH3UCTOPHOTO pedeKc-
HOTO IIPHEMHUKA, 3aMCTBO-
BaHHAsS U3 KAaKOro-TO 3apy-
0e:KHOT0 KypHAaJa.

B Heii He ycTpaHeHBI 00e
MPUYNHLI IIJOXON PadOTHI
pedyekcHOTO KackKama, HO
caMoBo30Oy:kIenne Ha BY
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MOXKHO YCTPAHUTH MEPEKJIIO-
YyeHHeM BBIBOJIOB OJHOII 13
oomoToxk BU-Tpanchopmaro-
pa, IpeBpPaTUB IIOJIOKUTEb-
HYI0O 00paTHyIo cBa3b mo BY
B oTpullaTejabHyio. Ilossap-
HOCTb BKJIIOUEHUS JTETEeKTOP-
HOTO IWOAA IJISI U3MeHeHUs
daser 34, K coskaJIeHUIo, 13-
MEHUTh HeJb3s, IIOCKOJIbKY
yepes AUOM MOJAETCS M OC-
HOBHOM TOK CMeEIIeHUs Ha
6asy Tpamsucropa. Tem He
MeHee, OTOT pedIeKCHBIN
MIPUEMHUK IIpeaeJabHO
IIPOCT, BIIOJIHE PabOTOCIIOCO-
0eH 1 MOXKeT OLITH PeKOMEH-
IOBAH IJIA IIOBTOPEHU.
OmnucaHue  CJIEIYIOIIETo
IpueMHUKa (aBTOp Heus3Bec-
TeH) OTyOJIMKOBAHO Ha caiTe
http://meandr.org/archi-
ves/22408 , 1 MbI IPUBOIUM
ero MOJIHOCTBIO: «Peduekc-
HBIA PagUOINPUEMHUK — B
pamuompueMHUKa, B KOTO-
POM HEKOTOpbIie KacKabl
(TpaH3UCTOPHBIE WU JAMIIO-
BbI€) HCIOJB3YIOTCA OIHO-

PedaexcHblii nIpueMHUK Ha
OHOM TPaH3MCTOpe.

THISENUTD (8
LI5S0 &
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BPEMEHHO JJId YCUJIeHUs pa-
OMO- M 3BYKOBBIX YacCTOT.
Tak, Ha OZHOM TPAH3UCTOPE
BO3MOXKHO IIOCTPOUTH ped-
JeKCHBII mpueMHuK 1-V-1.

IIpeumyiirecTBoM pediek-
CHBIX TPUEMHUKOB ABJISIETCS
BO3MOKHOCTBH COKPATHUTH KO-
JIMYECTBO MCIOJIb3yeMbIX pa-
IuomeTaseil, mpesKae BCero
TPAH3UCTOPOB WJIW PaIuo-
JaMII, TaK KaK OHU Ha MO-
MEHT IIOABJEHUA MTAHHOTO
TUOA MPHUEeMHUKA OLLIN IO-
poru, a JaMIIbl, KpoMe TOro,
HOTPEOJIAIOT OOJIBIITYIO0 MOIIL-
"HocTh. Cpemm HemocTart-
KOB — CKJIOHHOCTBL K CaMo-
BO3OYIKIEHUIO U NCKAMKEHUIO
curHAaJja.

CurHaJi cpefme- W IJINH-
HOBOJIHOBOM PpPaaWOCTAHITUU,
OPUHATHIN MATHUTHOM aHTeH-
"ot WAL u yCcUIeHHBIA mO-
JeBbIM Tpamsucropom VTI,
HOCTyIIaeT Ha 0a3y TpaH3uUC-
Topa VT2, KoJLIeKTOpHOII Ha-
TPY3KOM KOTOPOTO IO BBICO-
KOHM dYacToTe CJIY:KUT IPOC-
cenb L1. AMOauTyaHbBINA gOe-
TeKTOp Ha auojgax VD1 u
VD2 BbIfessseT 13 BLICOKOYA-
CTOTHOT'O CHUTHAJIa HU3KOoYac-
TOTHBIN MOIYJINPYIOIITHH.

ITockombKY BBIXOH METEK-
TOpa COeqUHEH uepes3 pesuc-
Top R5 ¢ 6asoii TpaH3ucTopa
VT2, sToT TpaH3uUCTOp erre
pas ycuJamBaeT CUTHAJ, Ha
STOT pa3 HU3KOUYACTOTHBIHA.
Harpyska s Hero — pesuc-
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PedrexcHblil IPpUEeMHUK HA IBYX TPaH3UCTOPaX.

Top R6. K BeIXOmY Yy3Ia
MOXKHO TMOAKJIIOUNTHL Uepes
OKOHEUHBIH YCUJINTEIb I'POM-
KOTOBOPUTEIh MU TOJOBHEIE
Teae(OHbBI» .

ABTOp IpUEeMHUKA YTBEP-
JKJlaeT, UTO ero YyBCTBU-
TeJILHOCTH JOCTATOYHO HArKe
I TMpHeMa CUTHAJIOB JIIO-
OUTEJNbCKUX PALUOCTAHITIH
IJINHHOBOJHOBOI'O AMAIIA30-
Ha 137 xI'm. HamoTouuble
JTaHHble MAarHUTHOM aHTeH-
bl WAL, npoccensa L1, em-
KOCTh IIePEMEHHOI'0 KOH/IEeH-
catopa Cl um mampsaKeHue
OKCHUIHBIX KOHAEHCATOPOB B
opurrHaje He YKa3aHbI.

IIpuemuuKu ¢ pedieKCHBI-
MU YCUJINUTEJIbHBIMU CTYIIe-
HSIMU, TOJOOHBIMM COOpaH-
HOIT Ha Tpausuctope VT2,
OBLIM IIONYJISPHBLI B HaUaje
TPAH3UCTOPHOI SII0XM, KOTAAa
YHCJIO JOPOTUX U Me(UITUT-
HBIX TPAH3KMCTOPOB B amIapa-
T€ CTAPAJINCh YMEHBIINTD.

Or cebs mobasum, uro YPYU
IIpueMHUKAa coOpaH II0 CTaH-
JTapTHOH cxXeMe Ha II0JIEBOM
tpausucrope VI'1 u me comep-
JKUT ocoberHocTeii. ITepemen-
HbBII pesuctop R1 cay:xwur,
BEPOSTHO, AJIS PEryJNPOBKHU
ycunenusa. Ilpu HanakuBa-
HUY IPUEMHUKA CJIeIyeT IIo-
mobpats pesuctopel R3, R4
u R7 TmakumMu, 4ToOBI TOK
Ka)KJIOTO TpaH3UCTOpa ObLI
okoso 1 MA, a HampsiKeHne
Ha CTOKe M KOJLIeKTOpe —
okoisio 3 B (mpumepHO I0JIO-
BIHA HATIPAKEHUS TUTAHNU).
JaHHbIE MATHUTHOMN aHTEHHBI
MOYKHO B3fATb M3 OIMCAHUS
JIIO0OTO APYTOro IPUEMHUKA,
B COOTBETCTBUMU C JKeJIaeMbIM
IMaIla30HOM BOJIH.

IIpocsrba TOCTPOUBIINM
3TOT IPUEMHUK IPUCHLLIATH
B PeJaKIINIO OT3BIBEI O €ro
pabore.

B. IIOJIAKOB,

npodeccop
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YUTATEJBCKUN
KJYB

Bonpoc — otBet

T'osopam, yueHvle 8bLACHU-
AU, CKONbKO Obl]IO C8epXUlU-
suau3ayuil 8o BceseHHOIL.
Kax um amo yodanocv? U ra-
Kue 8bl800bL U3 IMO020 MOXNC-
Ho cOenambv?

Ozez Cmupros,
2. Cesacmonob

dusuku-reopeTuky Baran
T'ypsagan us HammonamabHOM
Hay4YHOII JJabopaTopuu mMe-
H Aprema AnuxaHbsHA B
Epesane u Pomxep Ilerpoys
13 OKchOpPACKOro YHUBEPCHU-
TeTa MPeICTaBUIN KapTy BO3-
MOKHOTO OOMTAHUS CBepX-
ITUBUJINBAIINH, CYIIIeCTBOBAB-
mux Bo Beesennoir o Boub-
III0T0 B3PHIBA.

B cBoeit pabGore yueHble
paccMaTpuBAOT KapTy pe-
JIMKTOBOTO M3JIYUEHUs, aHO-
MaJuM Ha KOTOPOM WHTEp-
MIPETUPYIOT KaK CJIeIbI CyIe-
CTBOBABIIINX B IIPEABLIAYIIIEM
mepurojie-30He BcesleHHOoM BbI-
COKOPa3BUTBHIX TEXHOJIOTH-
YeCKMX COOOIIEeCTB.
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CoryiacHo paspaboTaHHOMI
UMU Teopuu KOHMOPMHOI
MUKJINYECKON KOCMOJIOTUH,
pasBuTue BcesileHHOW wumer
nukaamMu. Ilpuuem ogHY
SIIOXY OTHAEJSAET OT APYTroi
BoubIoit B3pwIB (B Teopuu
Ilenpoysa u I'ypsagsma mon
TaKUM B3PLIBOM ITOHHNMAET-
cs IpeBpallieHne Bceil mac-
cel BceseHHOII B sHEpruio,
COIIPOBOJKIAIOITEeCa H3Me-
HeHHeM reOMeTpPUMN MUpa).

ITo mHeHMUIO PUBUKOB, HC-
Ye3HYBIINE IUBUJIN3AIIUN
OBLIM CIIOCOOHBI IIepelaBaTh
nHQOPMAXUIO IPU TOMOIIU
CTOJIKHOBEHU I «UepPHBIX
neip» . HeoOXogmMoCTE B Ta-
KHX [OefCTBUSAX YyUYEHbIe
00BACHAIOT HECKOJbKUMU
IpUYMHAMU.

Bo-nepBhIX, IUBUIN3AINN
IpenbIAYINero INKJIa IIpu
IIOMOIKY CBOWX TOCJIAHUMH,
BO3MOJKHO, IIBITAJIHCH IIpe-
OIyOpenuTsL Oojiee IO3THUE
coo011iecTBa 0 cBoell cyanbe
W, TAKUM 00pa3oM, JATh UM
HEeKOTOpbIe HAITyTCTBUA. Bo-
BTOPBIX, IIOCJIAHKE OT CBEPX-
MUBUINSAIUA MOTJIO COAep-
JKaTh HeOOXOAMMBbIE JJIS BO3-
HUKHOBEHUA KM3HU JaHHBIE
(B paMKax ruroTessl MHQPOP-
MAaIIMOHHON MaHCIEePMUH).

OgHaKO majJaeKo He BCe HC-
cJIeIOBATEIN COTJIACHEI C Ta-
KO TpPaKTOBKOW IIPUUYNH
BO3HUKHOBEHUSA aHOMAJUIH
Bo Bceaennoii. Tem 0Goiee



YTO HUKOMY ellle He yaaBa-
JIOCH TIOMMATh U paciIudpo-
BaTh CUT'HAJI, HECYIIU# OcC-
MBICJIEHHYIO BaKHYIO WH-
dopmaiuio.

Caviwan, wmo ecau no-
mpebasams MHO0Z0 Caxapa
u caadkoil 2a3upo8Ku, mo
MONCHO He MOLbKO PACMOJL-
cmemb, HO U ymepems. Tak
AU amo?

T'anuna HUsanosa,
Mocrkea

IToTpebaenue moaciaIieH-
HBIX HAIIUTKOB BPOJe rasu-
POBKU U1 5HEPIeTUKOB MOYKET
OBITH CBS3AaHO CO CMEPTBLIO
okoJio 184 ThIC. UeJIOBEK B
rog. K TakomMy BBIBOAY IIPH-
i goxTop Hapuymt Moasa-
dapuaH u3 YHUBepPCUTETA
Tadrca u ero Kommeru. OHU
cobpaysin mamubie 62 mccie-
TOBAaHUM II0 MUTaHUIO U3 51
CTpaHbl, a TaKKke HJaHHLIE
0 ToTpebjeHMM caxapa us3
187 crpau. YueHbIe IOACYH-
Tanu, uro B 2014 roxy cian-
KMe HAIUTKUN CIIPOBOIUPO-
Bamu 133 TwIC. cMepTei OT
nuabera, 45 ThIC. — OT cep-
JIIeUHO-COCYAMCTBIX 3a00J1€Ba-
HUHA 1 mouTu 6,5 ThIC. cMep-
Tei OT paka.

«Harre ncciaeqopanue He-
naeaJbHO, HO, 51 AyMaio, ec-
JIA IIPeACTABUTENN HHIYCT-
pHM HAIIUTKOB TOBOPAT, UTO
He YBePEeHbI B TOM, UTO I'as3u-

POBKa MPUBOIUT K OYKUpe-
HHUIO, OHH IIPOCTO IPAYYT I'0-
JIOBHI B II€COK, — OTMETHJI
. Mosadapuan. — U sro
He cuuTasg APYIUX IIOCJIE[-
CTBUH IJIA 300POBbSA, TAKUX
KakK 00JM B CIIMHE, KAMHH B
JKeJIUYHOM ITy3bIpe 1 00JIe3HU
CyCTaBOB, BLEIBBAHHBIE OXKII-
peaueMm. OcoOeHHO BpemHBI
TaKkue HAIUTKU 1 caxap AJIsa
mereii».

MHue kaxcemes, umo y me-
HA naoxas namamu. 1100-
ckaxcume, KAKuUM o6pa3om
ee MONCHO YLYyLUWumuv?

Upuna Konomuilyesa,
2. Kpacrnodap

Muorve HaBBIKM MOXKHO
COBEPIIIEHCTBOBATh TPEHUPOB-
kamu. IIpruem Imcuxosoru us
Beaukobpuranuu u I'epma-
HUY TPUIYMAJINA OINTHMAJb-
HBII CIIOCOO JOJTOCPOYHOTO
3aIOMMHAHNA NHQOOPMAIINN.

Ilo MHeHMIO cHemMaJIC-
TOB, AJIS AOJTOCPOYHOIO 3a-
IIOMUHAHUA HEeZABHO IIOJY-
YeHHOI MH(pOPMAIIUY JIYUIIIe
3arpysKaTh ee IOPIUIMU,
¢ mepepbIiBaMu O0K0JI0 10 Mu-
HYT. B TeueHme 3TOr0 OTpE3-
Ka BpPEMEeHU! HEeJIb3s OTBJIe-
KaTbCAd, B YaCTHOCTU, CMOT-
peThb TeJaeBu30p.

ITo mepe Toro Kaxk maMsaThb
CTAHOBUTCSI TPEHUPOBAHHEH,
nopiuy UHGOPMAIINY MOXKHO
IIOCTEIIEHHO YBEJINUYNBATD.

79



7 Kakwue pacre-
A noqemy. HUS IOMOTAioT
HCKATh II0JIE3-
Hble uckonaemble? Kak 1 Korga Hemoe
KHMHO CcTaJio 3BYKOBBIM? YTO Takoe
nHesMmonoutra? Yem 3HaMeHUT axame-
mMuk Buaagumup O6pyueB? Ha stu
¥ MHOTHWE [APYyrue BOIIPOCHI OTBETUT
OYepeHOU BBITYCK «A mouemy?».

IIxonpuuk Tum u BcesHalika u3
KoMmbioTepa BuUT mpomoskailT cBoe
noyTeliecTsye B MUDP IIaMATHBIX OarT.
A uyuraresneil jKypHaja IpuUriamaeM
3arJIAHYTH B IIIBEJCKUI ropos Yicaiy,
rae paboras Beaukuit yuensiii Kapa
JIuuuei.

Pasymeercsi, OyAyT B HOMEpEe BeCTHU
«Co Bcero cBeta», «100 ThiCcSY «mOYE-
My?», BcTpeua ¢ Hacrenbkoit u [lanu-
Joi, «Arporexka» u Apyrue pyopuKu.

ﬂﬁm B mepBbIe MecCSAIbI
Benukoit  Oreue-
CTBEHHOI BOMHBI KeJIE3HOJOPOKHUKU
COBMECTHO C BOGHHBIMU CIIEI[HAJIHCTA-
MU BBIIYCTUJIN OPOHMPOBAHHYIO BOO-
PY’KEHHYIO IPE3UHY IJs KOHTPOJIBHO-
pasBeJbIBaTeJbHBIX peiifoB. Kakum
OBLII «TAHK Ha peJIbCax», BbI Y3HaeTe B
caenyomeM Homepe «JleBIiu» 1 cMoO-
JKeTe BBIKJEUTh OYMaKHYI0 MOZIEJb
[JISI CBOEr0o My3es Ha CTOJIe.

IOHbIE 9JIEKTPOHIIUKYU 3aBepIiaT
OCHAIIleHNEe CBOEro TOKapHOI'o CTaHKa
YIIY, a ao6uTean MeXaHUKU IO3Ha-
KOMSATCA C KOHCTPYKI[NEH «MapCcUaHC-
KOTO» IIIaroxoa.

s Bamero pocyra Biaagumup
KpacHOYX0B NOATOTOBUJI OUYEPENHYIO
TrOJIOBOJIOMKY, U, KaK BCerja, Ha cTpa-
HUIAX JKYPHAaJa Bbl Hali[leTe HeCKOJIb-
KO IIOJIE3HBIX COBETOB.

ITodnucamovca Ha Hauwu u30anus
6bL mosceme ¢ 1106020 mecaya
6 11060M nowmosom omaoeneHuu.
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JKypHan 3aperucrpupoBan B Munucrep-
ctBe Poccuiickoit @egepanuu mo gejaMm Ie-
4aTu, TeJepasuoBeIlaHud U CPEACTB Mac-
COBBIX KOMMYHUKAIIMIA.

Per. ITN No77-1242

Ilexkyapanus 0O COOTBETCTBUH
nmericrBuTenbHaA 10 15.02.2021

BeInyck M3TaHNSA OCyIIeCTBJIEH Ipu (pu-
HaHCOBOI moanxep:xkke MexepaabHOTO
areHTCTBA IO IIeYaTH M MACCOBBIM KOM-
MYHUKALUAM.



TABHBIM-JABHO

Baryr (mran. battuta — ymap) —
CIIOPTUBHBIN CHAPA, IIPEACTABIAIOITII
Cc000M KOHCTPYKIINIO N3 METAJLINUYECKON
paMbI 1 YOPYTroii CeTKM, HATIHYTOM C II0-
MOIIbI0 MPYyXuH. OQUIraaIbHO CUNTAET-
cs, UTO OCHOBATeJIeM IIPBIXKKOB Ha 6aTyTe
KaK BHIA CIIOPTA ABJAETCA aMepHUKaHC-
Kuil ruMHacT u akpobar I:xopmx Huccern. B 1930 rogy,
Oyayuu ele yYeHNKOM I'MMHACTUUYECKOH IITKOJbI, OH COOPY-
IMJI CBOI IIEPBLI OATYT B OTIIOBCKOM rapake M IajJ eMy Ha-
3BaHMe «IIPBIKKOBas ycTaHOBKa» (bouncing rig). :xopmx
M aCCHCTEHT ero Tpexepa Jlappu I'pucBoJn, momoras Iup-
KOBOI TPYIIIle aKpo0aTOB, HAYUMJINCEH IIJIECTH OATYTHBIE
CEeTKM, PEMOHTHPYS TE€ CTPAXOBOUHLIE CETU, KOTOPBIMU
II0JIL30BAJINICEL aKPOOATEI.

OmHakro, KaK IIOKa3bIBaeT 0oJjiee TIaTeJ IbHOEe pacciieqoBa-
HUe, HeKoe Mmomo0ue 0aTyTa MCIOJIb30BAM dCKUMOCHI, KO-
Topkie eie JeT 300 ToMy Hasaj Ha IIKypax MOPIKEHN IIOoJ-
KHUILIBAJIM CBOUX JeTel OJA pasBiieueHnsaA. MI3BeCTHBI ObIIN
IIPUCIIOCO0JIEeHS, ITIOX0KMUe Ha 0aTyT, 1 MHACHCKUM ILIeMe-
Ham B XIX cromernu.

KapracHoe ycTpoiicTBO, COCTOSAIIEE 13 IPYKUH U CETKH,
CO3IaH0, KaK ysKe I'OBOPUJIOCH, OKOJIO CTOJIeTH Hasamd. 3a-
MeYaTeJbHYIO peKJaMy 0aTyTy cAeJajy B PasHBIX CTPaHaX
racTPOJIUPYIONINE ITUPKUA-IIAIINTO.

3aTeM 0aTyThI HAILIX CBO€ MECTO B THMHACTHUUECKUX 3a-
Jax. Bes 6aTyToB He yaaaoch ObI MPUAATH MHOTUM BUIAM
CIIOPTA 1 3KCTPEMAJILHOTO AOCYTa, CPeAr KOTOPBIX CHOYOOD/,
¢dpucraiia, IPbIKKK B BOAY M MHOTHUE APYyrie, TaKoil 3pe-
JIMIITHOCTH. BaTyThl — eqUHCTBEHHOE CPEACTBO IJIA IILIN(OB-
KU 0e3yIIPeuHOol aKKYPaTHOCTHM, TOUHOCTH 1 YeTKOCTH B YII-
paBJIeHM CBOMM TEJIOM B BO3LyXe€.

B cepenume XX crosieTusa 6aTyT HAIIeJ IIPpUMeHEHNEe IIPU
IIPOBEIEHNN IIOATOTOBUTEJIBHOM IIPOrPaMMBbI IJIs JIETUNKOB,
a HEKOTOPOe BPEMs CIIYCTSA — MIJIA IMOATOTOBKIM ACTPOHABTOB
Coenunenusnix IlITaToB 1 KocmoHaBTOB CoBeTcKoro Corosa.

CamMble IIepBbIe HAIIMOHAJbHBIE COPEBHOBAHUS II0 IPBIK-
Kam Ha OatyTe npoBenu B 1958 rony B O6nsenuueraom Ko-
poseBcTBe. Becero uepes 6 et B JIoHZOHE OpraHM30BAIHN
IIePBLII MUPOBOM uemnnoHaT. CerogHsa MPLIKKY Ha 60aTy-
T€ — 9TO ellle U OJMUMIONNICKUNA BUJ CIOPTA.




@
o
Q
>
4
I
S
~
m
o
<
=
o
®
T
>
©
I
o
o
©
Q
|
©
Q
9]
=
S
I
)
=
Q
<
s
et
s
X
©
X
>
o
=
Q
9]
m
T
o
¥
©
I

[aeT aHkeTa. BeipexbTe NOJIOCKY C BalMMM OLEHKaMn matepuasnos

C NepBO CTPaHULbI U BAOXMUTE B TOT XXE KOHBEPT.

CAMOMY AKTMBHOMY
U NIFOBO3HATEJIbBHOMY YHTATEIIO

MOJEJb-KOMMI KOCMUYECKOIO KOPABJIS
«BOCTOK-1»

Hawm TpagMuMoHHble TpM Bonpoca:

1. Mouemy Bespexop, «Pycnan» cpenanu ¢ aByms npu-
uenammu, a He ¢ ogHUM Bonee BMECTUTENbHBIM KY30BOM
camoro Taraya?

2. Yro 6ypeT c opbMTOM NnaHeTbl, €Cnmn ¢ BHELUHEN CTo-
poHbI BO3ne Hee npoigeT ewe ogHo HebecHoe Teno?

3. Kak adppekTMBHEE OCTAHOBUTBL NETSLMI B KOCMOCE
acTepomp, — MeXaHWYeCKUM YAapOM MAacCHBHOrO Tena mnm
B3pbIBOM?

MPABHUJIbHBIE OTBETbl HA BOMPOCbHI
«FOT» N2 1 — 2016 r.

1. Y 6onblUMHCTBA NEJOKONOB CUIbHO CKOLLIEHHBIM, 3a-
OCTPEHHbIIM HOC, HO [OBOMBHO MIIOCKOE AHMLLE ANs TOro,
4TO6bl NEROKON MOr C Pa3sroHa B306paTbCsl Ha TONCTYHO
NbAMHY M Pa3PyLLUMTL €€ CBOEW TAKECTbIO.

2. U3 coneHoli Bofbl NonyyaeTcs NPecHbI Neq, notomy
4TO npecHas BOAA MPM 3amMep3aHuM U3rOoHsieT COfb, Mo-
CKOTbKY TeMnepaTypa CONEBOro PacTBOpPa HMKE, HeM Y-
CcTOM BOAbI.

3. Ha camopesax 1 wypynax genatoT, Kak npasuno,
npasyto pe3sbby, MOCKOmNbKY GOMbLIMHCTBO NMIOAEH NPaBLIM
M MM yno6HO 3aKpyuMBaThb MX, BPAaLLAsi OTBEPTKY MO Yaco-
BOM CTperkKe.

Mosapaensiem ¢ no6egoi PomaHa AnTyHuHa
u3 r. Camapsl. Bnansku 661nM kK nobege
Harawa CemeHoBa u3 HmxHero Hoeropopaa
u Urops Metpor u3 r. KpacHopapa.

BHumaHme! OTBeTbI Ha HaL GAMLKOHKYPC A0KHbI GbiTb MOCIaHbI B Te4eHne
ronyTopa MeCsILIEB MOC/e BbIXOAA XypHara B cBeT. Jlary 0TnpaBkv peaakums

Y3HAET MO WTeMneto No4YTOBOro OTaeNeHns oTrnpaBuUTeNs.

45963 (ropoBas) — no Karanory

’

UHpgekc 71122,

; yepes «KATANOTI

areHtcTBa «Pocnevyarb»

POCCHMCKOM MPECCbI» — 99320.



