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napka «Ilampuom», npo X Mesxncoynapodnuiii
dopym «Apmusa-202 HR masumenu 85
UHOCMPAHHBLX 20C 6 NPUHANU Yyuacmue 6 e20
pabome, a 15 ed amuil npedcmasunu okono 28
moLcaw oo6pas YKUuu 60eHHO020 U 060ULH020
HA3HAYeHU .

Boen ITIIIJIEHHOCTh Poccuu yCIIeNTHO pa3BUBAaET-
cd, ma IIOJIy4YaeT BCce HOBbI€ 00pPa3Ilbl BOOPYIKEHUA.
T'oc Ma npejncraBuamn obuHoBienunyio BMII B-11,
co3 a mrardopme «Kypranemn-25». Bpornemarninua
a HOBOE 57-MUJITIMETPOBOE OPYANe C MaKCUMAaJIb-
KopocTpeabHOCThI0O 120 BhICTpEsOB B MUHYTY. Boe-
omiLieKT coctaBaseT 200 BricTpenos. IlpemenbHas gaib-
OCTh CTPeab0bl — 10 12 kM. BoekoMmIeKT BKJIOUAET OPO-
e0oIfHbIe 1 OCKOJIOUHO-(pyracHbIe cHapsanbl. CoBpeMeHHas
nymika BMII B-11 cooco6Ha sd(eKTUBHO IMOpPaskaTh KaK
HaseMHbIe I[eJI1, TaK U HUSKOJETAIe JPOHEI.

OnHOM M3 TJIaBHBIX HOBUHOK (bopyMa cTajl deThIpexoc-
uelit BTP, nmpencraBieHHbI padpaboTunkaMu u3 HuxHero
Hosropoga. Marnza o0benHAET YePThl HECKOJIBbKUX H3Be-
CTHBIX MOJeJiell OTeueCTBeHHBIX OPOHEeTPaHCIOPTEePOB, B
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BBICTABKH

3y;§3A3. B Poccuu paspa6orann
0eCIINJIOTHBINI OPOHEBUK
«3youIo».

TOM 4YUCJIe TIePCIeKTU MINHBI Ha aTdopme «Byme-
pxIaTh, uto HOBEIA BTP B3sax
Jyudiriee. B ero KOHCTPYKIIUH yU-

oe opynue «MasbBa» mpemHasHAUEHO AJIS TOPaKEeHUA

MaHIHBIX ITYHKTOB, OOOPOHUTENbHBIX COOPY:KEeHUH, ap-

JIEPUICKUX, PAKETHBIX 1 MUHOMETHBIX OaTapeii, cucTeM
IIBO, xojoHH OPOHETEXHUKHU U JKMBOU CHUJIBI IIPOTUBHUKA.
Camoxonka 2C43 Boopy:keHa 152-mm rayoumnein 2A64, 3a-
umctBoBauHoit y CAY ma rycemmunom xony «Mcra-C».
HoBasa CAY cmoco0Ha peasn30BBIBATH PEIKUM CTPEJIbOBI
«OTHOBPEMEHHBII OTHEBOM HaJIeT», KOTJAa HeCKOJbKO BBIIY-
IMeHHBIX CHAPSJLOB OJHOBPEMEHHO JOCTUTAIOT IIEJIU.



Hopa6Goraunnusie Tanku T-72B3,
T-80BBM u T-90M.

CBepx3aluNIeHHBIN BAPHAHT
«Turpa-M» mjia conpoBOsKIEHN T
KOJIOHH.

IToxkasanu u cBepxBamiuieHHLINT BapuaHT OPOHUPOBAH-
Horo aBTOMOOUAA 4 Turp:M». ¥V Hero, B 4aCTHOCTH, yCUJe-
HO OpOHHMPOBaHMNE HepeaHell YacTU KOpIyca, IPUKPBITO
JI000BOE CTeKJ0, mopaboTaHbl ABepu. [loABuIMCHL HAKJIAM-
Hble OPOHURPOBAHHBIE ITTUTHI, 3AIIUINAIOIINE OT IIYJIb CTPEJI-
KOBOTO OPVeKUWA 1 OCKOJKOB MUH U CHAPAIOB.

Ha, @opyme ObLI TaK:Ke IIpefcTaBJeH HOBBLIN BapUaHT
opomeaBToMoOuIaA «CmapTak» ¢ UeTHLIPEXIBEPHOM 3aIlu-
IIeHHO |[RabuHoii. Boopy:kenne — 57-mm nymka CAS3II-57
OT 3eHmiTHOrO KoMmILIekca C-60. Mcmoab3yoT ero Kak A
OTpa’keH’sA aTaK BO3AYIITHOTO IPOTUBHUKA, TaK U MJd yia-
POB 10 Ha3eMHBIM IIEJAM — apPTHUJJIePUU, JeTKOOPOHUPO-
BaHHOI TexHMKU Bpome BMII, OpoHeTpaHCIOPTEpPOB,
BPIIM...

MopepHu3UpPOBaHHBIN BapUAHT 3€HUTHOMN yCTaHOBKHU 3V -
23-2 6bLT TIpemcTaBiieH Ha opyMe «ApMus» BOepBbie. 3Y-
23A9 mpegHasHaueH B IEPBYIO ouepenb OJIS IOPaAKeHUs
0eCIIUJIOTHNKOB, B TOM UYHCJe MajJopasMepPHBIX, 3a CUeT
IIpUMeHeHUuA 00eIIPUIIACOB € IIPOTPAaMMUPYEMBLIM BpeMeHeM
monpuiBa. HoBasa cucTeMa MOKET COCTOSATH Cpa3y U3 Tpex
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CaMoxogHO€e apTHILIIEPHIICKOe
opynue «MaabBa».

BponeaBTOoOMOOMIIE
«Turan».

YCTaHOBOK, OJHA U3 KOT % urpaer poJb BeIyIlei, a a8e
OCTaJbHBIE — BEIOMBI 0 cJoBaM paspaboTUMKOB, yCTa-
HOBKHU MOTYT Ha a Ha paccrogauu 100 m gpyr ot

apyra. Bezgf HOBKa 000pyIOBaHA aBTOMATOM CO-
ITPOBOK e H U ONITHUKO-3JI€KTPOHHBIM OJIOKOM, KOTO-
PBIii cocT P& JIeBUBMOHHOI M TeILJIOBU3MOHHOUN KaMep,
a TakdKe HOTO manbHOMepa. OHa MOKET yInpaBIATbCA
orep MCTAHIITMOHHO. BegoMble sKe MOTYT aBTOMAaTH-

YecKI ATH AeHCTBUA BeAYIIEro.

BeIX TaHKOB T-80BBM u T-72B3M. Ux ocHacTuam I0-
JHUTEJbHBIMI OJIOKAMU «PEaKTHUBHOM OPOHM», KOTOPOI
UKPBLIN AeTaJau JoOOBOU IIPoeKIuu, bopra u Kopmy. Ha

HUX TaK)Ke YCTAHABJINBAIOT M3TOTOBJIEHHbBIE IIPOMBIIIIICH-

HOCTBIO BePXHIE 9KPaHbl, IPUKPBIBAIOIINE OT yIAPOB 0ap-

paskupymoIux 0oempuiIacos, 6om0, cOpachblBaeMBIX C KBaJ-

poxomnTepoB, u atak FPV-gponos.
BecnuiorHOE TpaHCIIOPTHOE CPEICTBO «3YOUI0» C KOJIec-

HOM (popmyaoit 4x4 mpemHasHAUEHO A/ OKa3aHUsAg pPas3anu-
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«YMHBIE» GOEIIPUNACHI.

Konuepn «Kamanra
IIPeICTaBUJI 0ECIIMIIOTHYIO ©

UM IIITYPMOBBIM rpynnam. Ha-
eBas MOAJEPKKAa aTaKYIOMUX U

HOI TIIOMOIIN
IIpUMep, BO3MO

000POHATOIIT pasgenennii. Kpome Toro, «3yomio»
MOJKeT IO BE OEIIPUIACKI, IPYT'0e MMYIIEeCTBO, B3AThH
Ha 0opT P .

H : noayuuBiias oboszHauenue 3AK-239, mpen-
cTa T¢o00i1 6oeBy0 MmamnuHy Ha 6asze BTP-82, Boopy-
JKe MM aBTOMaTHuYecKuMu opynuamu 2A7 (kak Ha

[T ») u ocHaIenHyio cobctBennoun PJIC. Kommiexc

pefHa3HaueH IJIaBHBIM 00pasoM IJIS 3aIllUThLI OT HeOOJIb-

1X OECIIUJIOTHBIX JIeTAaTEJbHBIX allapaToB.

HayuHo-uccienoBaTeIbCKUNT UHCTUTYT SJIEKTPOHHBIX

pu6opoB u3 HoBocubupcKka IIOATOTOBUI IIPOTPaMMHO-aHa-
JUTUYECKUI KOMILIEKC AJA PaboThl C «yMHBIMU» OOEImpu-
rmacamm.

«Boenpunackl HOBOTO IIOKOJEHUA ¢ (PYHKIIMEH MCKYCCT-
BEHHOTO MHTeJIJIeKTa — Hambojee s(p(DeKTUBHBIE CPECTBA
MMOPaKeHUsI B YCIOBUAX COBpeMeHHOTro 00sa. OnHa 13 KJIio-
YeBBIX 3aJa4 paspabOTUMKOB — CHeJaTh «YMHYIO» HaUWH-
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dBurarens us YenasOuHcka.

Ky HeyA3BUMOH IJs CPEACTB JEKTPOHHOI GOPHOBI
nporuBHUKa. HoBBIIT KoMII OCXOJIUT POCCUICKIE
Y MHOCTPAHHBIE aHAJIOTU 10 IIeHHOCTU 0oempuIiaca oT
BO3JEeMCTBUA IIOMEX», — 3asd WHAYCTPUAJBHLINA TUPEK-
TOP TOCKOPIIOPAITAU « ex» Bexxan Oszmoes.

Hosrbrii 6appaxupy 1 00empuIrac ¢ MCKyCCTBEHHBIM
WHTEJLJIEKTOM « cTaHaBJIMBaeTCsS Ha Oarru m He

HYXJaeTcs B ope. Ero MmoxHO OyZeT IpUMEHATH

IIPOTUB OPO HBIX IIeJiel aubo yKpemJeHHBIX paiio-
HOB, YHU eau 1o (PoTo, IpeaBapUTEIHLHO 3arpy-
KEeHH ATh Ooempunaca. Tak, B 0MOJIMOTEKY UCKYC-
0
00b

.il TeJIJIeKTa 3arpyskaioT (pororpaduio onmpene-

Ta U ero KOOPAUHATEI.
eICTBUM OOEMPUIIAC HOXOAUT M0 HYYKHOM TOUKU
IIOCKOJIbKY OH He MCIOJb3yeT KaHajbl YIIPaBJICHUSI,
HEeBO3MOJKHO 3arJIYIIUTD: II0CJe BBIXOZA Ha TOUYKY B
10H 00eBBIX HAelCTBUII OH HUAET Ha IleJIb CAMOCTOATEJIbHO,
MeuanT ero cosgarenu. Ilpm sToM HaJIbHOCTHL €ro meii-
CTBHUS OKOJIO 25 KM, a cKopocTb — 350 KM /4.

Konmnepn «KanamrHukoB» BIIlepBbIe IpeACTaBUJI Ha Popy-
Me KOPOTKOCTBOJIbHBIN BapuaHuT aBTomMata AK-19. O moiry-
Y1JI HOBYIO PYKOATH, KOTOpPAsd [IejiaeT ero sproHOMUYHee U
yYIIpOIllaeT BeleHUe IIPUIeJILHOr0 OTHA. BecuT aBTOMAaT He-
MHOTO — BCEro 3 Kr.



ncTeMa pasBeIKu
aeT B ceba OecrmjoT-
epua «KaJgairHuKOB»
mpegHasHauYeHHAd JId
a BUJeOKaMepaMU U TeILIO-
BHU30POM JIJIs IIPOBE oneHUs 1 pasBenku. Pabdo-
yas BbICOTA — e 1 O0OMeH NAHHBIMU OCYIIEeCT-
BJIAIOTCA IO Kal ToMy «KBasumauTa» HeBOCIPUUM-
YyuBa K BO3AEHCTB CHCTEM IIOMeX».
3aBoj « JTpaK», BXOAAIINN B COCTAB KOHIIEPHA
0 », IPEeICTaBUJ TaHKOBBIN ABUTATEJD, IO
%' eJell ABJAIONINICA JyUIIuM B Mupe. JlBura-
C2/0TIMuaeTcsa BBICOKOM YAEJIbHON MOIITHOCTBIO U
TUPOBAH JJIsI UCIIOJHL30BAHUA B CAMBIX DKCT-
jeMaJIBHBIX ycaoBuAX. Ha ero 6ase OBIT CIIPOEKTHUPOBAH
aam,lx BapuaHTOB MoITHOCTBIO 1o 1130 . c.
aKmWe ABUTaTeNd NMPUMEHAIOTCA HA MOJIepPHU3UPOBAH-
pIX Tamkax T-72063M, B pasHbix Momupuxamuax T-90,
0€BBIX MAaIINHAX MOAAeP:KKU TAHKOB «TepMuHaTOp», UH-
JKeHepHBIX MaImnHax pasrpaskgenus MMP-3, IMP-2MA,
0oeBbIX MaIlnHax pasMuHupoBanus BMP-3M, 6ponupo-
BAHHBIX PEMOHTHO-3BaKyaIllMOHHBIX Maruaax MTVY-72...
Poccuiickas xKommaHusa «ApPMOKOM», 3aHUMAIOIAACS
ITPOMBBOICTBOM CPEACTB MHANBUAYAJIbHON 3aIlUTHI, 3aBep-
IMNJIa WCCJIeJOBAHUSA IO YCOBEPIIIeHCTBOBAHUIO OpoHesIe-

8

«HemaBHO ObLIa MCIIBITAHA
«KBasumaura», KoTopas BK




(I)OpyM IIoceTuJia M aeJjeranus o

MeHTOB. B pesyabrar THI IOJIyUYeHa HOBas OpraHoILIa-
CTUKOBASA MOIJIOKK OHEKIMJIeTa, KOTopas IMO3BOJIUT
cresaTh OpPOHIO u Jjgerue. CHapy:Ku HaAXOAUTCS
TBEPABIT Kepa eCKUIU CJ0H (9Kpam), a BHYTPU — CJIOUC-
TBIH TTOJTAM: %cnoﬁ (momnoskka). 3amaua sKpaHa —
pasapobu JIX OCKOJIOK CHapsma. A IOIJIOMKKA JT0JI-
: ATH OCKOJIKH.
éy38 MHOTO JIET CIIEI[MAJINCTEI IPEeAIPUHSIIN TI0-
TBEHHO YMEHBIIIUTh TOJIIUHY U OJHOBPEMEH-
OpOHEesIeMEeHTOB 3a CUET yCOBEPIIEeHCTBOBAHUS
ku. Kak ycramoBieHo, IJIaBHBIM HETOCTAaTKOM ap-
IOI[eT0 MaTepraJjia B Bile TKAHU SBJIAETCA IeperieTe-
e HUTel B ee CTPYKType. IMeHHO B TOUKAaX IeperieTe-
A IIPOUCXOAUT paspyllieHMe IMOAJOKKU. Kpome Toro,
TKaHasd apMaTypa paspbIXJAeT CTPYKTYPY KOMIIOBUTA, U
I obecreueHUs MOHOJIMTHOCTH TpedyeTcsa BechbMa 60JIb-
II10e cofiep:KaHue CBA3YIOIIETO.
3a guu pabdorsl dpopyma «Apmus-2023» ero moceTuan
6osee 600 000 uestoBex.

C. SUTYHEHRO
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NH®OOPMAIINA

ABUAIIEHTP B WUP-
KYTCKE. 39to mnoka
enquHCTBeHHBII B Poc-
CUV aBUAITMOHHBIN IIEHTD,
rlie ITKOJbHUKU yuaTcs
YIPaBJIATH O€CIMJIOTHU-
rkamu. Ho ckopo Takue
IEeHTPhI IIOABATCA U B
IPYyTruUX permoHax, IIo-
CKOJIBKY OITBIT ITPU3HAH
YAAYHBIM 1 PEKOMEHIO-
BaH K pacIpocTpaHe-
HUIO0. A TUPEKTOP IEeHT-
pa Wrmar AcradneB
yiKe HammcaJa Iocobue
IJIs TeX, KTO HaMepeH
HOCJIeIOBATEL €r0 IIPUMe-
py.

Wpryrckuii  1e
OOSABUJICA OKOJO [0
Haszang. ITomorwidro

pUTeIbHBIN (PO M-
ras HTerp »P IIpe-
JIOCTaBUB Merre-
pb 3aHU-
YeJIoBeK.

IeHTpe Oec-
OTsl, TIO CJIO-
% TMPEeKTOPa, aBHAa-
MOZle IMPOBaHIEe — JIEJI0
., JIOpOT0e, TIOCKOJIBKY KOM-
=l IJIeKTyIoIlle K [POHY
CTOSAT OT 15 ThICAY PyO-
Jem.

Tem He MeHee y yII-
paBasioiniero  (GoHIOM
Agnexcaugpa Cyxaues-
CKOT'0 OOIIIMpPHBIE ILja-
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HbI. OH HaMepeH B KaK-
IOU IIIKOJIe CO3JATh WH-
JKeHepHbIe KJIacChl, I'le
HOIPOCTKU MOTJU ObI
HOIIPOOOBATEH CBOU CHJIBI
B aBUAMOIEJUPOBAHUU
U IPYTUX TeXHUUYeC
OUCIUIIINHAX. P
KYTCKUHN IIeH
IPHUE3KAIOT IPeIofaBa-

Ie 3aHATHA, a

e COCTSIBAHUSA IIO
MozeJau3My u 0Oec-

JIOTHUKAM.

CIIYTHUK CTYIOEH-
TOB. O wHasbIBaeTcs
«Hanosoug-1» u pas-
paboTaH OPJIOBCKUMMU
CTYAeHTAMM, COOOIITIIA
mpecc-cayskba mpaBU-
TeJbCcTBa peruoHa. Iloc-
Je BBIBOJa Ha OpOUTY
anmapat OymeT ¢ HaHO-
MEeTPOBOII  TOYHOCTBHIO
CKaHUPOBATh IOBEPX-
HOCTH 3epPKaJia M3 30JI0-
Ta, KOoTopas IIoaBepra-
eTca BCEMY CIIEKTPY
BOBIENCTBUII OTKPBITOTO
Kocmoca. [lyig sToro uc-
HoJIb3yeTcA TepPBBIN B
MHpe CKaHUPYIOITUHN
30HJIOBBIMI MMKPOCKOII,

NH®OPMAIINA




NH®OPMAIINA

HaJ CO3JaHueM KOTOPO-
ro paboTaau yueHble U
crynentsl HAY «MIKIT»,
AO «3asoxg ITPOTOH»,
Or'yY umenu U. C. Typ-
reHeBa, a TaKsKe ITKOJIb-
HUKU Ha ILJIOMIagKax
O6pas3oBaTeJIbHOTO IIeH-
mpa «Cupuyc». CHUMKHI
HOBEepXHOCTEN  OymyT
mepenaBaThbCs IO Pauo-
CBABM Ha 3eMJII0 A
OIleHKU ITPOIIeCCOB pas-
PYIIeHNUA MaTePUaIOB B
KocMoce.

ITIOJIB3A YJIMYHOI'O
IITYMA. B PocroBe uc-
ciaemoBareau u3 FO:KHO-
ro (QemepaabHOTO
Bepcurera (FORY) u
Yal0T BO3MOKHO -

3/1aTh reHepaf p4-
SKaFOIIU BI OT
YIIITIHO , COOOIITII-

HOBOTL. IJIA TAaKOTO
-.%) pba MOT'yT CTATh
OOHBIE HAHOTPYO-

X M3y4aroT ¢ Haua-

a 1990-x rozos, omHa-
0 OKHMaeMOT0 IIPOPbI-
a B UCIIOJIb30BAHUU UX
CBOYICTB HE ITPOU3OIILIO
n3-3a CJIOKHOCTE! B
mpousBojicTBe. HemaBHO
yUeHbIe COCPeIOTOYH-
JUCh HA HAHOTPYOKax C

<

no0aBJIeHUEM asora,
Kucaopona u 6opa. Ta-
K1l1e yCTpoIicTBa BhIpaba-
TBIBAIOT 9JIEKTPOIHED-
THUI0 TPU BO3AEUCTBUU
Ha HUX IIIyMa 3a CYeT
nbe3o03dderTa. B mep

MIeKTUBE 9TO II03 T
ITPOM3BOAUTEL OeloIIa

HbI€ I HETOKCUYHBIENe-

HepaTopbl amosa-
pAxaio c OMJIb-
HBIX, T .

II A TIEPE-
I'PEBA. CrnenuaincTel

yecTBa IIPEeLyI-
AT, 4YTO CMapT-
OHBI, OCTABJICHHBIE B
Telljie, B 3aJHeM Kap-
MaHe I3KUHCOB WUJIH IO
MMOAYIIKOM, 13-3a Imepe-
rpeBa aKKyMyJasdTopa

I  MeXaHUYeCKOTO
IIOBPEXKJEHUSA  MOTYT
B30pBaThCA.

Ilocie Takux mMHIH-
IEHTOB BJIAJIEJIBITHI YCT-
POMCTB IMOJIYyYAIOT 03KO-
T, KOTOpPbIe TPeOyIoT
BpauebHOTOo BMeIIa-
TesqbcTBa. IHOTIA, IIOJ-
YePKUBAIOT SKCIIEPTHI,
BO3ropanue cMmMapTdoHa
MIPUBOAUT K BO3SHUKHO-
BEHUIO TTOKapa, B KOTO-
PBIX CropaiT aBTOMO-
OouJIu U AoMa.

NH®OPMAIINA
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[TO3APABJTAEM

IOHbIX VMIATENIATUKOB!

B anonckom zopode Tube npowna 64-a
Mexncodynapodnaa mamemamuieckas onumnuad
wronvrukroe (IMO). Imo npedcmasumensvh,
UHMeneKmyanibHoe COPe6Ho6anue coopano b
1000 yvwacmurukxoé co 6cezo mupa. Poccuiickas cooprasn
3aeéoeséana cpa3y wecmsv Hazpad- .

MexgymaponHas MmaTeMaTUUYeCcKasa onu& IMO mpo-
BOAUTCS yoKe Ooubirie 60 jeTr — mepea jack B 1959
rony B Pymbrauu. B 2023 rony — B
Poccusa peryaspHo oTIpaBiiser

3TOT MPECTUIKHBIN TYPHUP, U BAIE
MaHJAa CUCTeMaTUUYeCKU TOIa @

AJIN yJacTHe B COPEBHO-
DHU Haxoamauch B [lanbHe-
BEpPCUTETE.

BaHUAX JUCTAHIIIOHHO — C
BOCTOUYHOM (heJlepaibHOM YVH

Odpunuaarao Me THasd MaTeMaTHuuecKas OJIIM-
m1afa ABJIAeTCH JIHUH nepseHcTBOM. Ho yunThiBaeTcs u
KOMAaHJHEIN 0a HY TPeICTABJIAIOT IITECTh UeJOBeK.
Ka:xxgomy Ja b 3aJa4 13 PasHbIX 00JacTel IIKOJIb-
HOT'O Kypca TUKW: T€OMETPUN, TEOPUU YKCeJI, aared-
PBI U KO pUKU.

« -2023 B aTOM TOAy OBLIM IPOIIE, UeM OOBIU-
HO, e 03HauaeT, UTO 3aBOEBATHb MeJaJjb OT DTOTO

JIP ObI MBI yUYaCTBOBAJIYU B OUIIMAJILHOM 3aUeTe
TpaHamu, To ¢ 209 GasmaMu 3aHAAN OLI YeTBEPTOE
0», — PaccKasaJl JKypPHAJINCTAM YUYACTHUK OJUMINALbI

yeHuK CaukT-IleTepOyprcKoro mpesuaeHTCKOro (U3UKO-

aTematuueckoro juiesa Ne 239 Poman KysHeros.

Bce unensl poccuiickoit KOMaHILI — ITOOEIUTENN U IIPU-
3ephl 3aKJIIOUNTEJBLHOTO 9Talna BecepoccuicKoi OJIMMITHA b
IMTKOJBHUKOB II0 MaTeMaTHUKe STOT0 Ir'ojla, a TaKsKe BBIIYCK-
HUKU ITpopuabHbIX mporpaMM OOpas3oBaTeIbHOTO IIeHTPA
«Cupuyc» mo MmaremaTuke, nHpopmaTuke u pusuxe. Ilo-
IIacThb B COOPHYIO OUEHb CJIOYKHO, MOSCHUJ eIlle OJNH yJac-
THUK IMO-2023, yuenuk KupoBcKoro (pusmko-maTeMaTu-
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KYPBEP «IOT»

nBo®Yy & s

Poccuiickaa komanga (caeBa Hampapo): Uiasa
Borpanos, Makcum Ilparycesuu, Patu6op Kom-
TiimH, Anexcanap I'mycos, dapgap Xucamyr,
HOB, Amnca Boakosa, Ilasexa IIposopos, Po
Kysuenos, Kupuaa Cyxos, IlaBex Ko:xeBHUKOB.

yeckoro auiiesa Anexkcauap I'ayc
ro KJjacca, U BOT yZaJoCh np
opuuHanaToM. IIpu sToM E Ow8aHUMATLCA IPUMEPHO
o 40 yacos B Henmearo. Kor pie3;xaeM Ha cOopbl B «Cu-
puyc», TO Ha 3aHATUA YXOIU

30JIOTBIX MemaJen &nnl: Anuca Boakosa, Ilpesu-

aruueckunn Jgumern Ne 239, r.
cauanp I'mycoB, KupoBckuii pusu-

L

Chiba, JAPAN @2

e HUMAaICh C IIATO-

KOMaHOy TOJIBKO B

% 0B,” [IpesugeHTCKUN (PUBUKO-MaTeMaTUUYECKUN
£ 239, r. Caakr-IlerepOypr.

Opsauyo menaab moayunia IlaBen IIposopoB, aumei
3 «ObpasoBaTeabublii KoMiieke «Maagaa Oxra», T.

HKT-IleTepOypr.

Pyxosogurens poccuiickoit coopuoit — Kupuan Cyxos,
yuuTesb MaTeMaTuKu IIpesumeHTcKOro (pu3nKo-MaTeMaTH-
yeckoro jguiiesa Ne 239, r. Caukr-IlerepOoypr. 3amecture-
au — IlaBen KowxkeBHuxoB (M®TU), Uiabsa Bormanos
(M®THN), Marcum IIparycesuu (IIpesugenTckuii GpusmKo-
matemartunueckuii aumneit Ne 239, r. Caukr-Ilerepoypr).

C. BIAIUMUPOB
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nadocmeti u dpyaux
npodyxmoe ¢ dobasnenue ULecKozo colpvs
pa3pabomanu poccuiickue yHghote, 4moboL
Komnencupoéams Hedoguamor numamenbHbvlX 6eujecme
y nwdeti, pabomarduy, Apxkmuke 6axmoévim

memodom. Coc nodxodauwuil payuoHn nomosicem
cneyuanvya opMa NepcoHaAnU3UPOEAHHOZ0
numanus, 10 6 6yOdyuem moxcHo 6ydem

UCnonb3 U 0na dpyzux zpynn HaceneHus.

MU ¢ HYypHarucmamu noderunca

b npoexkma, 3aeéedyrowull kagpedpoi MI'YTY
o/lozuu npodyKmoeé numaHus u3

OpeHHOe HaceJleHNe apKTUYEeCKUX PEeTruOHOB 3a HOJITUi
epuon npoxxkuBanua Ha CeBepe afalTUPOBATIOCH, CIIOCOOHO
0xXoauThCsa 0e3 (PPYKTOB M OBOIIE, He MCIBIThIBAS IPU

TOM OCOOBIX IPOOJIEM CO 3OPOBheM. A BOT Opramms3M BaxX-

TOBBIX PAa0OTHUKOB, MIPHE3KAIOIINX B 3aloJsaApbe Ha He-

0OJIBIIION CPOK, TPeOdyeT MHOTO paljuoHa.

Crenuanuctbl MOCKOBCKOTO I'OCYIapCTBEHHOTO YHUBEP-

curera TexHogoruin u yupapiaenusa (MI'YTY) umenu K. T.

PasymoBckoro paspaboranu i HUX CIeIlMaJbHOE MUTAa-

14



CO3JAETCA B POCCHU

[

Pa6oune Ha cTpodueMcsa 3aBoje MO MPOU3BOACTBY CIKUMKEHHO
«fAman CIIT».

Bomopociu BMeCcTO 0BOIIEH MO3BOJIAT U3TOTOBIATH BUTAMUHU3UPOBAH-
Hble 1o0aBku. IIpaBaa, HeoOpaGoTaHHBIE BOTOPOCIH II JIY4BBIT IS~
IAT He o4eHb anmeTuTHo. Ho ux saddexTnBHO mIEep

T
HUe, cIIocOO0HOEe KOMIEHCUPOBATDL He E‘&a6xonmmmx
IIATaTeJIbHBIX BEIeCTB 34 CUeT J00ABOK\M3 MECTHOIO apK-
TUYECKOI'0 ChIPhA.

Oo6orarmieHHbie 6eJIOMOPCKUM ()
BOJIOPOCJIE), TUKOPACTYIIUMU aMM, XBO€H COCHBI U
rpubaMu gecepThl U CHO0H HIOMOTYT BOCHOJHUTH
HEJIOCTATOK MUKPOSJIEMEHT TAMUHOB, HEOOXOAUMBIX
paboTHHKAM apKTHYecKoro perioHa. IIpoexkT peain3oBaH B
pamMKax COTpygHUUYEC Haydtio-o6pasoBaTeIbHLIM II€H-
TpoMm «Poccuiic a: HOBBIE MaTepmuajbl, TEXHOJO-
TN 1 METOABI UC HUS» .

«ITo cyTu o eMOM KOHIIEIIIIUY MblI He OPUTUHAJIb-
Hbpl. OOoraimgenfiag, CIeIMAJHU3MPOBAHHAS NPOAYVKIIUA,
GYHKITNOHAILE IIPOAYKThI MUTAHUSA CYII[ECTBYIOT JOCTA-
TOUHOIA 11 METOMOJIOTUSA UX Pas3pabdoTKU B OOIIEeM TH-
IIoBAag i(hrKa HAIlero IIpoeKTa 3aKJaivuajaach B TOM,
4TO 3pAbATHIBAIN MPOAYKTBI IMEHHO C IPUMeHeHeM
KOI'0 ChIPhs, — PACCKAa3aJl PYKOBOAUTEL IPOEK-

pb Hukutua. — B KamagoM 13 HAIINX OPOAYKTOB

b 11100 BOOPOCJD JIAaMUHAPHUS, JIN0O KJIIOKBA, JIM0OO MO-

IIIKa — TO €CTh PACTUTEJbHbIe KYJIbTYPLI, KOTOPLIE IPO-

pacraioT B APKTHUKE».

Tak, ncIoJab30BaHNE MOPCKOM KaIlyCThI IIO3BOJIUJIO TO-
BBICHUTHh B KeKcax Cojep:KaHne MHHePaJbHBIX BeIeCTB U
BUTAaMUHOB, 0COOEHHO 1107]a, 1 CHU3UTH KOJUUECTBO caxapa.
Taxue Kexkchbl OyAyT 0COOEHHO ITOJE3HBI JIOIAM, UMEIOIINM
PHCK Pas3BUTUA HomoaedUITNTHBIX 3a00JIeBaHUN 11 caXapHO-
ro guabera BTOporo Tuma. 3edUpP C MOPOIIKOM CIocoOeH

15
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3alUTATE MUKPO(IOPY YeJ0BeKa, IIOKOJaJHbIe 0ATOHYM-
KU C IIOBBIINIE€HHBIM COAEpPKaHMEeM BUTaMMHOB 11 MIHEPAJIOB
3a cueT HO0ABJIEHUA XBOU U KJIIOKBBI IIOKA3aHBI IJIA 00Jb-
HBIX B PeaOMINTAIIMOHHBINA Iepuol. XJeb ¢ MeaoM, Keapo-
BbI€ OPEIIKHN U IMI0Pe M3 MOPOIIKH II0JIe3HbI IpHU 3a00jieBa-
HUSX CEPJEeYHO-COCYAUCTON CUCTEMBI 1 B MPOMUIAKTHYEC-
KOM IIMTaHUU.

Hcnonb3oBaHre MECTHOTO ChIPbS IIOMOJYKET He TOJBKO

YCTPaHUTH HEJIOCTATOK MUKPO3JEMEHTOB B OPTraH J
Ieii, paboTaroIuX B TAMKEJNbIX YCIOBUAX, HO U B Tb
MPEeIIPUATHSA 0 cOOpPy U mepepaboTKe apKTUUECKONO ChI-
PbA B TEXHOJIOTMUYECKHE IeTTOUYKU. BarKHO’ OCTBIO

ITPOEKTa CTaJIO TO, UTO paspaboTamHble TPOIY , OT 3e(u-
pa 1 GPYKTOBBIX OATOHUMKOB O Ma JIb30BaJINCH

JULS MOJIEJINPOBAHUA ITOJHOIEHHOTO noHa.
«CaM mpoayKT, KAKUM OBbI XOPOHIUM HU OBLI, HE MO-
JKeT IMOJHOCThI0O KOMIIEHCUPOBa TKY HEOO0XOAUMBIX

IINTaTeJbHBIX BEIleCTB, — II TOopb Huxnrun., —
HOTOMy YTO €CJIN YeJIOBEK H 6aTOH‘II/IR, a II0OTOM
TPpHU IIaKeTa JaIllllln 6bICTp NUI'OTOBJIEHUA, TO IIOHATHO,

YTO ero NMUTaHHNe HeJlb3sd OYEET HasBaTh COAAHCUPOBAH-
HBIM» . L 4

E1e ogaoM nnH HOM paspaboTKOM CTaJ IIOPOIIOK
u3 rpuboB 0asu oB. HexkoTopble ux ImraMMbl caMU
mo cebe obJa OTUBOONYXOJEBbIMU, TUIIOTJINKEMU-
YeCcKUMU, BOOMA0ETUYECKMMU CBOMCTBAMU U OKA3bI-
BaIOT IIPQEL NaJuTeNbHOe JecTBUe Ha OpraHusaM. A
Q OBl JIETKO 00oraiiaTh MUHEPaJbHBIMU Bellle-

tarHreM, CceJIeHOM UM IIMHKOM B IIpOIecce pPocTa.
S IONXOAAINM KAaHAUAATOM OKa3aJuCh rPuObI
s ostreatus (BemreHKa ycTpuuHasa). ITOT MITAMM
cTaeTcs ObICTpee APYTUX U CHOCO0eH agalTUPOBATHCSA
1000MYy PEruoHy, UTO pelllaeT BOIIPOCHI JOCTABKU M Xpa-
€HUs IIPOAYKTOB, a 060oraiiaTh MUKPOHYTPUEHTaMU 1 O1o-
OrMYeCKU aKTUBHBIMU BeIl[eCTBAMU BEIIIeHKU MOYKHO IIPS-

MO B IIPOIlecce BhIpPAIMBAHUA.

«IIpopbiBHAA uaesa OJHOBPEMEHHO BBIPAIIMBATL MUILE-
JIUH, WU IOHPOCTy Ipuld, B MUTATEJILHOM cpelie 1 cpasy Ha-
CBIIIIATD €TI0 PA3IUYHBIMU MUKPOSJIEeMEHTaMU, BBICYIITNBATH
U IIpeBpAaIllaTh B OMOJOTMUECKU aKTUBHYIO JOOaBKY — Ha-
CTOsAIIEe OTEeYEeCTBEHHOEe HOY-Xay, aHAJOTOB KOTOPOMY IIOKa
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HeT, — pacckasaa Uropp Hukuruu. — dnoHcKue u amepu-
KaHCKMe MCCJIeI0BaTeJ N BLIPAIIUBAIOT I'PUOBI 1 000ramiamoT
UX, HO He BLICYIINBAIOT. M MUHepaIbHLIMI BeI[eCTBAMU B
IIpollecce pocTa MUIEJUU HUKTO He oOorarraj, IepBLIMU
9TO CHejiaJid HAIlll YUeHbIe» .

B Gnmkaimux mimaHax pocCUICKUX HCCaeqoBaTeiein —
co3/laHVe OHJaWH-CepBUCa, KOTOPHIA Ha OCHOBE KOMIIBIO-
TEePHOTO aHaI13a OyAeT BLIABIATL HEJOCTATKU IIOBCEIH
HOT'O paIloHa M BLITEKAIOIUe 13 HUX PUCKHU, a Ta
MOTaTh CKOPPEKTHUPOBATH MIUINeBOe moBemeHue. Vic
BaThCs OH OyAeT B IIEePBYIO OUepeab I OIeHKU MUTAHUA
paboTauKoB CeBepa U COCTABJIECHUS PEKOMe % yue-
TOM O0OTaITeHHBIX IPOAYKTOB.

«CepBuc Oyzetr paboTaTh KaK CUCT OpHHTA CO-
CTOAHUSA, YUIUTHIBAIOIIAST DA nomaa%— pocrt, Bec,
aHaMHe3, (U3U0JOTUUECKNEe XapPaKTEPUCTUKY, — ITOSACHUII
Urops Hukuruu. — Tax:xe n% Jb IOJIJKeH Oymer

KaKoe-TO BpeMsA 3allOoJHATL IH nuranud. Ha ocHoBe
coOpaHHbIX JaHHBIX, B 3aBUEGH OT COCTOSHUSA 3I0PO-
Bbs U IPEAIIOUTEHUIT, OH € @ oJIyyaThb OIlpelesieHHbIe
peKoMeHIaIuy 0 MUTaHuio. PannuoH paspadaTbIBaeTcs C
YUYeTOM UHINBUIYAJD MBUOJIOTUUECKUX 0COOEHHOCTEH
opraHmsMa — HauuHas eca, pocTa, MUIIEBBIX IIPEIIIoU-
TeHU» .

Tako#t mox HO OyIeT NPUMEHATh U K APYTIUM
rpymnmnaMm H . IlnaTdopma mmepcoHATU3UPOBAHHOTO
MUTAHUSA OF] upaTh JaHHBIE O IIOTpeduTesie, co3aa-
BaTh €ro4 POBOI TBOMHUK, a MapaJljieJbHO ()OPMUPOBATD
U IMIU(PPOBHIIBOMHUKY IIPOAYKTOB, KOTOPbIE BXOASAT B pa-
peOuTesisd, — OMHU U Te JKe OBOIIHU U (PPYKTHI, B
OCTU OT PeruoHa, yCJIOBUU BBIPAIIIUBAHUSI, MOTYT
aThCsA IO COCTAaBy U CBOWICTBAM.
aKUM 00pasoM, MbI ILIAHUPYEM CO3[aTh eUHYI0 ITU(PO-

10 iIaTdopMy, KoTopas OyZeT B MOUTH aBTOMATHUUECKOM

JKuMe cobupaTh mHMOPMAIINMIO O moTpeduTese, MOABEI
utor Hukuruu. Ecau cobpaTh Bce faHHBIE B paMKaX OJHO-
T'0 cepBUCAa, 3TO IIO3BOJIUT HOAOMPATHL KAUeCTBEHHYIO MHI-
BUAYAJBbHYIO CUCTEMY MMUTAHUSA MPAKTUUYECKU AJIA JIF0OOTO
YeJIoBeKa.

6

IIy6uKamuio mMoaroTOBUII
C. POTOB

2 «¥Oubrit TexuukK», 2023 r. 17



N3 NPOEUNP

O0num u3 camovLx 6ePOAMHBLY uc@’ 06 HCU3HU HA
3emne donzoe gpems cuumae oc, U3 KOmopozo
Memeopumbl. U Komemsl U 3a ee Ha 3emnio.
O0naxo omkyoda oHu 634 bLILU HCU3HU, HUKMO
He 3naem. Ewe odun eap — poab 6 3apoixcdenuu

HCUSHU CbLZPANU... M uu...\Ho nedasno
JKcnepumenmol n , WMo 3apodcdenue HHu3Hu
Mmozno 6bLmo b pocmuvLm npoyeccom, u
npupoda 060 , Mak ckazamv, nOOPYLHbLMU
cpedcmeam

YueHble n(GOPHUU 00HAPYKUIN KOMILIEKC XUMU-

YECKY RITIi, OJarogapsa KOTOPBIM BCErO M3 YeThIPex
B «IIePBUYHOrO OYJIbOHA» MOTJIM BOBHUKHYTD

T IpeJIIIeCTBEHHUK HYKJIEOTUIOB, COCTABJIAIOIINX

v u PHK.

YyuTaeTcsd, UTO IepBble (POPMBI JKM3HU BOSHUKJHU Ha
eMJie MUJLIMAPIALI JIeT Hasad 13 00raToil MUTATEIbHBIMU
eIecTBaMU CMeCH «IePBUYHOro OyiaboHa» — MUPOBOTO

okeana. MoJieKyJIbI B HEM HAa4aJI B3aMMOJeICTBOBATDL JIPYT

c apyrom OJaromaps HOIIOJHUTEJIbHO SHEPTUU — HAIIPHU-

Mep, OT Pas3psamgoB MOJHUM MU IOABOAHBIX TUAPOTEPMAJIb-

HBIX UCTOUHUKOB. ChopMUPOBATIUCH OCHOBHBIE OpTaHUYeC-

KIe COeIVHEHUA, a 3aTeM U aMUHOKUCJIOTHI, KOTOPhIE 00'be-

IVHUJINCH B IMENTUALI 1 OeJK1. B KOHIle KOHITOB BO3SHUKJINU
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BECTH U3 JIABOPATOPHUI
t_)ay 0 N Dau Dayz Day 3

v

Synthetic Embryo

Natural Embryo

YueHble MPOIOIKAIOT PadoTaTh,
BHIPAIMBAA JKU3Hb B IIPOOUpPKA
U BoT uTO OHM IpPH 3TOM MOTYT
BUETH 110 MUKPOCKOIIOM.

I'eneTnueckuii K
IpeacTaBIseT CO,
MBICJL

JKUBBIE K OTOpble HauaJau IIOCTeIIeHHO O(POPMJIATh-
caB BI.
Ko TO BecbMa YIIPOIlleHHAs cxXeMa, U He fACHO,

ecKue peaKIUU IIPOUCXOJUJIU B XOJe dTUX
%‘ B. YUeHbIe NLITAIOTCA IPEAJIOKUTh CBOU PeIlen-
bI, «IEPBUYHOTO OYJIbLOHA», B COCTaB KOTOPBIX BXOIUJIU

CIPOCTPAHEHHELIE B TO BpeMsa KOMIIOHEHTHI, I IOABEPr-

Th UX BO3JENCTBUIO Pa3JINUHBIX ycJIOBUi. B HOBOM uc-

enoBaHuU crenuaaucTbl u3 MHCcTHTYyTa CKPUIIIIC IIPUTO-
TOBUJIN OUEPENHOII BapHUaHT «O0yJIbOHA» 1 OOHAPYIKUJIU
HOBBIN KOMILJIEKC XMMHUUYECKUX PeaKIIUil IPU IOMOIIM OT-
HOCUTEJbHO IIPOCThIX MHI'PEINEHTOB, KOTOPbIe OLIIM pac-
IpoCTPaHeHbl Ha 3eMJie B PAHHUKN IIePUOJ ee Pa3BUTHUA.
CMeliaB IMuaunjg, aMMHIAK, YIJIEKHCABIN ras u aabpa-Ke-
TOKUCJIOTHI, yUeHble HAOJOaAN, KaK B 9TOM «0yJabOoHE»
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9TO TOJIBKQ
IpoOCTO — B
p v

KypHaa New Atlas.

«MBI 0KXUIAIN CTOJNKHYTHCA CO 3H
HOCTAMH, HO BCE OKA3aJ0Ch IIPOIIE
am, — yrouHua PamamapasHa
KCCIeI0BaTEeN b U OJUH U3 aBTO YPHAJIBbHOI CTaThbU. —
Ecau cmemiaTh TOJIBKO KeT NOTHI, ITUAHUA U aMMHUaK,
HUYero He npoucxomaur. Ka bKO T00aBJISEIb JBYOKUCH
yrijiepoza, peakiusa HaOuPaeT,.CKOPOCTh...»

BHBIMH CJIOMK-
MBI IIPEeICTaBJIA-

ITo cioBam yuen ®1ecc paKTUUYeCKH IOBTOPSAET
dopmMupoBanme, aMiuH CJOT B JKUBBIX KJIeTKaX, 3a HC-
KJIIOUEeHWEeM TO BMecTO (hepMEHTOB, KOTOPBLIX He
OBIIO B «zep OyJIbOHE», BBICTYIIAeT ITMAHUuL. JTa
IIpocTOTa CTh C COBPEMEHHBIMHU OMOJIOTUYECKUMU
ITPOIIECCaM €TeJIbCTBYIOT, UTO HAHHBINA BapUaHT «0y-
JILOHA» BepOsATEH, UeM APYTue.

b , B KauecTBe ITOOOUYHOTO MPOAYKTA IOJyUYaeTCs

opo PeNIIeCTBeHHUK HYKJEOTHUIOB, COCTABJISIOIINX
HEK. To ecTh TakuM 06pa3soM MOT BOBHUKHYTD IIe-
S MHTPEeAUEeHTOB *KU3HU, I0JaraT yueHble u3 PoH-
IPUKJATHON MoJeKyasapHoit spoaonuu (CIIA). Onu
O'BbABUIN O TOM, YTO PUOOHYKJIEMHOBASA KHCJIOTA, KOTOpasd,
eposiTHee Bcero, Obljla MePBHIM I'eHeTHUYEeCKUM MaTepua-
JioM Ha 3eMJie, MOIJIA ellle CIIOHTAHHO ()OPMHUPOBATHCS HA
3aCTRIBIIIEN 0a3aJILTOBOH JIaBe. OTO BYJIKAHUUECKOE CTEKJIO
B MB300MJINY MOXKHO OBIJIO BCTPETUTHL HA MOBEPXHOCTHU Ha-
mrei maaHetsl 4,35 mapx et masan. Keratu, moxosxue Oa-
3aJIbTOBBIE OTJIOMKEHUS COXpaHuanch u Ha Mapce.
C. CIABUH

20



HAVKA YINAKOBKM

Hccnedosamenu nabopamo @ opaxa MI'Y cmanu
aemopamu HAYy4HoU CeH M yodanocs noHaAmMb,
kax Humdv JHK dnunoil mempa nomeu,aemcs

6 a10po duamempoHe e 00noil comol donu
munaumempa. /o e/lbHoe U3yieHue no3éonum
6bLA6UMD COObINJe L eHUA MHOZUX CePbe3HbLX

3aboneseanuil e modcem GblMb UCNONH30EAHO
. 6 Opyzux yenax.

Ho cux He BIIOJIHE SICHO, IIOUeMy KJIeTKU, HaIllpu-
Mep, CeTUaTKH IJIa3a OTJINUYAIOTCS APYT OT ApYyra,
XOTH T OAUHAKOBBIIA reHoM. OKasbIBaeTCsA, 3TO MO-
JKeT bU OT TOT'0, KaK HOCUTEJb IeHeTHUeCKO MH(OP-

= moaerkyna JTHK — yiaosxeHa B mpocTpaHCTBE.

K, B KoTOpPO# 3aKOAMPOBAHLI BCe HAIIIM I'eHbI, 0UeHb
WHHAasS — ee JJMHA COCTABJISIET MOPSAAKA ABYX METPOB, a
3Mep AIpa, B KOTOPOM OHA HAXOLHUTCS, COCTABJISAET II0-
nxka 10 mukpoH. COOTBETCTBEHHO, OHA JOJKHA OBITH

OueHb KOMIIAKTHO YJIOMKeHa, UTOOLI IIPOCTO IIOMECTUTLCS B
anpo. Ilpuuem yio:KeHa TaKUM 00pa3soM, UTOOBI Te ee uac-
TH, KOTOPBIE B TOT WJIM MHOU MOMEHT BOCTPeOOBaHbBI, OBLIN
ObI JOCTYIIHELI JJs1 0€JIKOB, KOTOPhIE CUMTHIBAIOT MH(POPMA-
nuio ¢ sroir JTHK», — pacckasan 3aBemyiomuii kadeapoii
moJiexkyaspHoi ouosoruu MI'Y Cepreii PasuH.
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3amyrannocts JHEK i
OKa3ajiach BeCbMa I0JE€3HON BO MHOFHX CIIy4adX.

Yroo6s! gauaHaA Mmoaerkya [IHK He 3amryramach, oHa Ha-
KpydYuBaeTcsa Ha O0COOYIO CTPYKDYPY. M3 O0eIKOB B (hopMe
6ouonKkoB. Ho remom — aT0 He Kay0oK HUTOK. Ha KakoM-To
yuacTtke [ITHEK, oxkasbpiBaeTefj\HaMOTaHa IIJIOTHO, HA APY-
rom — HeT. McciegoBaTesin, CYBTAIOT, YTO IJIOTHOCTD yIIa-
KOBKHU HaNpAMYIO CBsA3aHAa C PAOOTOH I'eHOB.

«B cBoem mpoekTefMBRBIIépBhie B Poccuu MCIOIb30BAIN
MEeTO/[l, KOTOPBL MO3BOJAET MOJYUYNUTh KAPTY TPEeXMEPHO
opraHmusaiuu BCeremteHOoMa. OKaszaoch, YTO €CJIU TeHbI
paboraioT, TOMATOT VHaCTOK pacIipaBIsaeTCcsa, eCJaU OHU MOJI-
YaT B IPYroi KJIeTOUHON JUHUM, TOT YIACTOK OKAa3bIBaeTCs
«CXJIOTTHYyTEIMY B 0oJiee ILJIOTHYIO KOHMUIYpAIUIO», —
YTOUHMI, CTAPINNi HAYUYHBIA COTPYAHUK Kadeapbl MOJEKY-
aapuo, onoiioruu MI'Y Cepreii ¥YIbaHOB.

Caunatoresa u pasaumnaiorcd yuactku [[THK mon meiicTBu-
€M 0cO0BbIX (bepMEHTOB TaM, T'ie Hy;KHO B JaHHBIA MOMEHT
WIS, CTPOUTEIBCTBA HOBOU KyaeTKU. IloaTBepAUTS ITOJTyUEH-
Hble JaHHBIE IIOMOTIJI0O MOJEJUPOBaHNE OUOJOTUUECKOTO
fipoIiecca Ha CyIMepKOMIIbIoTepe «JIOMOHOCOB». 3a CEeKYHIY
KasKIBbIN ero IIPOIleccop COBepInaeT MUJIINAPAbl OIepaInii.
" Bce ke, uTOOBLI paccuuTaTh Moaeab padorsr [ITHK, motpe-
6oBasioch 200 TakMX IPOIECCOPOB U TPU AHSA PabOTHI.

«IIpuuem sTa CTPYKTypa OUEHDb ;KUBasd. BOT MBI IIOJTyYn-
JU ee MOMEHTAJbHYyI0 (oTorpaduio B KAKOW-TO MOMEHT
BpeMenu. Ho eciu mocMOTpeTh Ha Hee B APYTroid MOMEHT
BpeMeHU, OHAa KaKeTCcs OUeHb MaJio MOXO0Keil», — cKasaJl
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HAYYHBIN COTPYIHUK (pusudueckoro paryabrera MI'Y Auek-
cauap Yeprosuu.

CTpyKTypa, KoTopas roToBa B JI000M MOMEHT IIOMEHATh-
cs, B YACTHOCTH, O0'BSICHSAET, IIOUEeMY *KUBOM OPTaHU3M TaK
OBICTPO MOJKET pearupoBaTh Ha M3MeHeHUe OKPY KaoIiei
cpenbl. HoBoe OTKPBITHE ITOMOYKET YUEHBIM IIOHATh IPUYU-
HBI BOBHUKHOBEHUA MHOTUX 3a00JeBaHuii, B TOM YUCJIE U
paka, KOTOPBIN KaK pas ABJAETCS CJIeNCTBUEM HapyIIeH
reHeTHUYeCKOoTo Koja.

TH...

Ke
BCEMOTIYLLUAS O @.’

AHK neoxcudannvim obpa3om mpo céou

céolicmea u 6 HeKOmopwvLx 0 cayuaax.
IIpueedem xoms 6vL d6éa npitmepa.

MaTtepuan u3

WNmxeHneps! u3 YHUBEPC
JIW HOBBIA MaTepuaJ ¢ UCIIO
CTeKJia, Ro'ro?mﬁ B ue e pas
OYeHb JIeTKUM.
HccnenoBare b 3oBasau cBoiicTBa [THK, Tounee,
ee CIIOCOOHOCTh£a ATEJbHO cOOMPATHCA B 3aJaHHYIO
CTPYKTYPY#»— au kapkrac u3 JJHK, Koropsliii 3aTem
ObIJI TOKPBIT ¢Te M. ITo cBoiicTBO camocOopku JHK u3-
3yeTcs, HAaIpuMep, Ipu co3gaHuu Guryp

cTeksa
HEeKTHUKYyTa paspabora-
BanueMm MmojekryJs [JHK u
pOYHEe CTaJU U IIPU STOM
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TOHKHX cJoeB. ['OTOBBIII MaTepuas o00JamaeT BBICOKOM
IIPOYHOCTHIO 3a cueT KomOuHaruu csoiictB JJHK u crekia,
a TaksKe HM3KOI IJOTHOCTHIO, TaK KakK Kapkac u3 J[[HEK
OKPYJKaeT IIyCcToe IIPOCTPAHCTEO.

XpaHutenb nHpopmauuu
Yuennie us HamumonanbHoro yausepcurera CuHramypa

paspaboTaiy HOBYIO TE€XHOJIOTHIO HCIIOJIb30BaAHUS B
KauecTBe xpaHuteiasa na@opmanuu. OHM Ha3BaIn

tuiie BacCam, uTo o3HauaeT «OmoJormuecKasi epa».
IIpuHIun meiicTBUSA BO MHOTOM CXOK C Pab0OTOM OOBIYHOM
doToKaMeprl, KOTOPAs IIEPEHOCUT CBET Ha JISI CO-

3ITaHUA N300parKeHnd.
JHK moxosxa Ha ellle He IIPOSABJIEH

HKY, IJd ee
TuKu. Jlasepsl
KPAcHOTO U CHHEro CBeTa 00JIydaio IS 3aIycKa pe-
AKI[UN SKCIIPECCUU T'€HOB II0 CIIGILIE oit cxeme. Ilpu 1o-
MOIIA MeTOoJa IIMTPUXOBOTO KO n@ BAHUA CO34AIOTCA MeET-
KU, U3 KOTOPBIX U CKJIAIBI CA KO IJIs 3amucu nHQPOP-

manuu. A aias gemudgpo MMOJIb3yeTcs cKaHep ¢ Ma-
IMUHHBIM 00yueHUeM. Bo3m 0, UMEHHO 3Ta TeXHOJOTUA
JIAYKET B OCHOBY CO3 HPUHIIUITNAIBHO HOBBIX HOCHUTE-

Jel MaHHbIX.

IIy6ukamuio moaroToOBUII
H. CBUP 0B
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10 CJIETAM CEHCAITHI

”

AHOMAI

FOscnoxropeiickue ywensie o6sa6unu o paspabomre
c6epxXnpo6odHUKEG, YYHRUUOHUDYIOU,e20 NPU KOMHAMHOU
memnepamype u o6vtuHom daénernuu. Ecnu
ymaeepiudeHue noomeepoumecsa, Imo u3meHum mup.

CBepXIIpPOBORHIKY, KAK U3BECTHO, IIePefaloT dIeKTPUYe-
CTBO 6e3%COnPOTUBICHNA U 00JIaJaI0T PAJAOM I[eHHBIX Mar-
HUTHBEXACBOHCTB. OTHAKO OOBIYHO CBOU CBOMCTBA OHU IIPO-
ABJATOT TOJBKO IIPU CBEePXHU3KUX TeMIleparypax. A BOT
HOBBII MaTepuaJj, KOTOPLII Ha3bIBAETCA MOIU(MUIIMPOBAH-
HBIM aIaTUTOM cBuHIIA, niau LK-99, 6yaTo 66 aTOr0O HeE Tpe-
0yerT, 0oJiee TOT0, KaK YTBEP:KAAIOT PaspabOTUNKU MaTepu-
afia, HazBanuoro LK-99, ou coxpaHseT cBepXIIPOBOAUMOCTE
e +127° C.

«Bce moxaszaTesbCTBA U 00bACHEHUS IPUBOLAT K TOMY, UTO
LK-99 saBiseTcs mepBbIM CBEPXIIPOBOIHUKOM, PAOOTAOIIIIIM
IIpY KOMHATHOII TeMIlepaType u arMocepHoM gaBiaeunnu. OH
MMeeT MHOKECTBO BO3MOKHOCTEH /I PA3INUYHBLIX IPUMeHe-
HUM, TAKUX KaK MarHuT, JBUTraTelb, Ka0eyb, JeBUTAI[OH-
HBII 110e3], CUJIOBOI Kabesb, KyOUT MJisi KBAHTOBOTO KOMIIb-
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JleBUTAIMA HEMATHUTHOTO MaTepuajla B MAaTHUTHOM II0JIe.
Ha doro cipaBa BumHO, uTo cBepxnposogHuk LK-99 gaeaerca omaum
Kpaem moaiioskku. CoriiacHo Teopuu, TAKOro ObITH He TOMIKHO.

I0Tepa, TepareplioBble aHTEHHBI 1 APYL#AXs Mt BepuM, 4TO
Hallla HOBasd pPas3paboTKa OTKPOET HOBYIO, APV IJIA UejIoBeue-
CTBa», — IUIITYT UCCJIEIOBATENN B HOACHNUTEIHHOMN CTAThE.

IIpuumHa OTCYTCTBUS SJIEKTPHUEEKOTO COIIPOTUBICHUA
CBEPXIIPOBOJAHUKOB 3aKJII0YAETEA B OBEIeHUN 9JI€KTPOHOB,
00BACHAIOT oHU. Korma Marépiiai’ TocTuraeT CBepXIIpoBo-
IUMOCTH, €0 9JIEKTPOHBI TPEOoH0JIeBal0T CBOE OTTAJIKKBA-
HUe, O0beIUHSIIOTCS B IIaphl @ CBOOOJTHO TEKYT 0e3 ImoTepu
SHEePruu. YUeHble YTBEPKIAIOT, YTO 9TO IIpoucxoauT B LK-
99 wm3-3a HaAIPAXKEHNI, BLIBBAHHOTO HaJNUHEM aTOMOB
MeJIU Ha CBUHIIE.

Ha camomgTene, mpoiiecc co3manusa dUygo-MaTepuaja
oueHb mpoer.*Kak, BOBMOKHO, HAIIUIIYT CO BpeMeHEeM B
UHCTUTYPEKIX MeTommukax ajd jabopaTOPHBIX PadoOT II0
busmKey 1) TOTYUeHN MaTepuaia HeoOX0IMMO CMeIlaTh
MMOPOHIKM €Y IbdaTa 1 OKCUAA CBUHIIA U HarpeTh CMech Ha
BO3Ayxeio 00pa3oBaHUs JaHapPKUTa — CyJb(aTa CBUHIIA C
dopmyionr Pb,0. B oTmenpHON mocyse HYKHO CMeIIaTh
MenB 1 MOPoIoK (hocdopa 1 HarpeTb B BaKyyMe 10 00paso-
BaHUA KPUCTAJIJIOB. 3aTeM HY:KHO COeIUHUTh M3MeJbUeH-
Hble KPUCTAJIJILI U JJAHAPDKUT W HATPeTh B BaKyyMe. B pe-
ByJbTaTe IMOJYUYUTCS COeAUHEeHNe, KOTOpoe ITapuT Hal Mar-
HUTOM IPU KOMHATHOII TeMIlepaType.

OT CBEPXIIPOBOAUMOCTH KIYT TAK MHOT'O, YTO MHOTUM He
BEepUTCSA B HeJaBHee OTKPbITHE. PU3MKA Ipollecca 10 KOH-
1Ia He sCHAa, W 9TO IIO0TPeBaeT COMHeHUA. AMepUKaHCKue
yueHbIe ABa rofla Hasaj 3aABJIAJIN O UeM-TO IIOJ00HOM, HO
MX Pe3yJbTAThl ObLIN OIPOBEPTHYTHI. OTKPBITHE KOpPeli-

26



CKUX YUYEeHBIX TaKKe OyAeT IIOABEPTHYTO aHAJIm3y, O pe-
3yJabTaTaxX KOTOPOTO CKOpPO cTaHeT m3BecTHO. Ilo ux cJio-
BaM, IIOCTaBUTh KOHTPOJbHBIE 9KCIIEPUMEHTBI TPYAa He Co-
CTaBUT, a CAMU OHU I'OTOBBLI OKA3aTh COJECTBUE.

ITpoGiema ¢ OTKPBITHEM «OBITOBOII» CBEPXIIPOBOANMOCTH
B TOM, 3asBJAIOT IOKHOKOpeiCKMe HuccaeqoBaTed, UTO
¢usuKY OBLIN OTPAHUYEHBI B CBOEM ITOHUMAHUU ABJIECHUA.
WccaenoBaTesaM MO3BOJIUJIO CAEJATh OTKPBITHE HCIOJIH30-
BaHMEe CTATUCTUYECKON TepMOAUHAMUKM, OCHOBAH H
Teopuu Kugkocrteii. CorjiacHO TUIOTe3e, He00X0IMMO,O0bLI0
OTPAaHUYUTH YUCJIO JEKTPOHHBIX COCTOAHUN — (haKTHUIec-
KU IIPUBECTU UX K OJHOMEpHOMY. B TO ke Bp Krpon-
9JIeKTPOHHbBIE B3aUMOJENCTBUA JOJIIKHBI b TaTOUHO
YACTBIMU, UTOOBI 9JIEKTPOHBI 00181814, CBOMCTBAMU KUTKO-
CTH.

Pasymeercs, OTKpBITHE YUEHBIX U3 Tpa mccJemoBa-
HUU KBAHTOBOH sHepruu u Kope 0 VHUBEPCUTETA CTa-
THI, KaK CKa3aHo, OT-
et ckericuca. Hampu-
Mep, OHU OTMETHJIU, UTO Of Il MaTepuaJa TOJI[UHOM

V]

ybequTebHO — Kaca HBUM KpaeM IIOBEPXHOCTHU Mar-
HUTa, a He Imaps, Ha poMe TOTo, UCCJIeoBaTeJ I He
HAIIJIU B OIYyOJ BIX MaTepuajgax yOeIuTeJTbHBIX

ITaHHBIX 00 13 e
HUTHOM IO TO TeIJIoeMKOoCTH. HeKoTopble sKCIIep-
X JO3PUJIN IOKHOKOPEMCKUX YYEeHBIX B
e dKCIIePUMEeHTA.
ueMm New Scientist mpodpuabHBIX cmeluaIm-
CTOB T YTO OOJIBIITMHCTBO HCCJIETOBATENIEH BCTPETH-
b C HeJOBEPUEM.
anua Croestep (Susannah Speller) u Kpuc I'posernop
ris Grovenor) us OKc(pOPACKOTO YHUBEPCUTETA YTBEPIK-
10T, UTO KOTIa MaTepuaJ CTAHOBUTCSA CBEPXIIPOBOIAIINM,
£O JOJIKHO OBITh UETKO BBIPAKEHO B Ps/e ero rmapaMeTpoB.
ITo cmoBam Cmesniep, B onyOJIMKOBAaHHBIX MaTepuajax OHa
He yBUeJa yoeaIUTeIbHBIX JaHHBIX IT0 M3BMEHEHUIO XapaKTe-
PUCTHK MaTepuaja B MAarHUTHOM II0Ji€ U JAHHBIX 110 U3MeHe-
HUIO eTo TemoeMKocTu. «I[oaToMy mOKa paHo TOBOPHUTH O
TOM, UTO HaM IIPeACTaBJIeHbl YOeAUTEeIbHbIE JOKA3aTeIbCTBA
CBEPXITPOBOAUMOCTH B 00pasiiax», — PesloMupoBaja OHa.
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I pyrue sKcmepThl, ¢ KOTOPBIMU KOHCYJIbTHUPOBAJICA New
Scientist, TakiKe CKenITUUYECKU OTHECJUCH K Pe3yIbTaTaM U
IIOJIYYeHHBIM JaHHBIM. HeKoTOophle 13 HUX BHICKA3AJIM OIIa-
CeHme, UTO UYACTh Pe3yJbTaTOB MOKeT OBLITh 00BbACHEHA
omOKaMu B dKCIIEPUMEHTAJIbHOU IIPOIleIype B COUETAHUU
c HecoBepieHcTBoM oOpasma LK-99. Eire mHOTHE cTaBAT
o[ COMHEHUEe TeopeTuuecKkoe 000CHOBaHUE SBJICHUA.

IOxxuOKOpelickue yueHbIe B CBOIO ouepeab O0'bACH ,
uyTO0 00HApPOJAOBaHHAS CTAThs ObLIA ONYOJHMKOBAH
BEIOMAa U COOEPKUT «MHOTO He()eKTOB». Hocne&o e
MyOJIUKAIINK AOJKHBI BHECTH SCHOCTD.

ABTODBI OTKPBITUA 3HAIOT O CKEIITHUUECKO fennu,
HO CUHTAIOT, UTO APYTUe MCCIIEIOBATEIW IO bI IIOIIBI-
TaThCs MOBTOPUTH PabOTy, UTOOBI PE OT BOIIPOC.

Kak ToibKo pe3yabTaThl MCCIeT0BaHUA\OYAYT OybIMKOBA-
HBI B PEIleH3UPYeMOM JKypHAaJe, JIOBaM aBTOPOB,
CKOPO CJAYUYUTCSA, OHU OKAKYT y BCe€M, KTO 3aX0-
YeT CaMOCTOATEJILHO CO34aTh rratb LK-99. IToka ke
OHHU IIPOJOJIXKAT PaboTy Haj eHCTBOBaHHeM o0Opas-
IIOB IpeaIoiaraeMoro uy; @ DXITPOBOAHUKA 1 TIEPEHIYT
K eTo cepuiHOMY ITPOM3BO/ICTE

¢
Kcratn...
«HEBO HbI» CBEPXMPOBOOHUK
Cse odumocmb U MazZHeMU3M — AE6NLEHUA,
mopbule, KAK NPAUNLO, He N106am
63 cmeosams u dasxce Haobopom — yxyourarom

a dpyz y dpyza. Tem ne menee uccnedosamenu
DTH emecme c konnezamu u3 YHueepcumema
munzena 6 'epmanuu cmozau ooHapyicumds HeKuil
amepuan, y KOMopozo c60llcmea cmano6amca iyvuLe
npu HALUYUU CEePXTLPOGOIAULUX CTLOEE.
IIpoexm noddepican Poccuiickum HayuHvim hondOM
u onyb6auroean 6 rscyprane Physical Review Applied.

B wactHOCTH, IPU HAMIMYNY CBEPXIIPOBOIAINUX CJI0EB Ha
00emx rpaHHUIlAX pasfesia «CBEPXIPOBOIHUK — (eppoMar-
HEeTUK» BO3HUKAET MAaCCUBHBLIN CABUT (PeppPOMATHUTHOTO
pe3oHaHCA B CTOPOHY BBICOKHX YAaCTOT.
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Yr0o0BI TOHATH, KAaK 9TO HPOUCXOIUT, HCCJIeTOBATEIUN
IIpoanaJM3npoBa il JUHAMUKY MarHmTHOI'O MOMEHTa Ha
nHTep(delicax «CBEePXIIPOBOAHUK — (heppomMarHeTukx». OKa-
3aJI0Ch, UTO OHU <«ITEIJIAIOTCA» 3 CBEPXIIPOBOAAIINE TOKH,
TaK YTO Te HAUMHAIOT MAaKPOCKOIIMYECKU ITUPKYJINPOBATH.
Takoe mpocToe ABJIeHWE W IPUBOAUT K TOMY, UTO Paau-
KaJIbHO MEeHAIOTCA YacTOTHI pedoHaHca. [[pyrumMu cjaoBaMu,
CBEPXIIPOBOAMMOCTD I MAarHeTu3M HaUYMNHAIOT B3aMMO/ N
CTBOBaTh, YCUJIUBAA APYT APYyra, BMECTO TOTO, UTO0
11aTh CBOM CBOMCTBA.

«Cpenu MarHUTHBIX MaTepuaJjoOB He CYIIeCTByeT TaKuX,

Y KOTOPBLIX B HYJIEBOM II0OJIe PE30HAHCHAS Ua Serasa-
Jack ObI Kpaiine BoicOKoir — 10 — 15 I'T ccJiemo-
BaAHHOTO MaTepuajia TakKou sapdeKT H », — C000-
mua apogeccop Urops IN'osroBuaHCKMIA,, O 13 aBTOPOB
McCJIeqOBaHUS.

HNurepecHo, uTo faHHOE ABJE
yecKoe IPUMeHeHIe B MArHUTO

T MMETH IIPAaKTH-

, KOTOpas UCIOJIbL3Y-
oaeii. Iloxka uTOo 3TO
3 0OCTh, HO HCCJIeJOoBaTeJIN

CUHTAIOT, UYTO B OyAyIem O BO3MOYKHOCTh CO3JJaBATh
MaroHmuToMeTpPhbl HaA OCHO-

Be 9TUX JaHHBI
OTKpBITHE MO

CB‘I-aJIeRTfo e Mar"HoHNKe, paccMaTpuBaeMoOH B Ka-
yecTBe aJb bl TPAAUIIMOHHON KPEeMHUEeBOU BOJIHO-
BOM DJICKTRO , CIIMHOBBIE€ BOJIHBI, MJI MArHOHBI, HC-

0JIb a4 mepemaum m 00paboTKu mHGOPMAIUU B
Mar" PATOUEHHBIX BelllecTBax, HalpuMep deppoMar-
HeTHn HM(eppoMaraeTukax u peppuMarHeTukax.

OJIHBI UMEIOT DA IIPEeUMYIIECTB Iepel 3JIEKTPOo-
THBIMM BOJIHAMH, TaK KaK WX AJUHA HA IOPAAKHU

111e, UTO ITO3BOJISET CO3AaBaTh KOMIAKTHBIE U IIepecTpa-
aeMble MUKPOYCTpPOIicTBa s paborsl ¢ CBU-curunamtamu.
Panee muccaegoBaTenu o0HAPYIKUINU, UTO IPU HAJUUNHI
CBEPXIIPOBOAAINUX CJIOEB Ha 00emX TpaHHUIIaX paszesia
«CBEePXMIPOBOIHUK — (peppoMarHeTUK» BO3HUKAET CABUT
(eppOMarHUTHOTO PEe30HAHCA B CTOPOHY BBICOKHX YaCTOT.
OpHaxKo 0 cux Imop OBLIO HEM3BECTHO, UTO HA 9TO BJIMUSAET.
IIy6uKamuio mMoaroTOBUII

®. ®EJTOPOB
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CUETYHUERK
JEOOPMAIINN

dusukn u3 JeingeHcko-
ro YHUBepcHUTeTa pa3pado-
TAaJuM MeTaMaTepHuaJj, Ko-
TOPHIM CIOCOOEH CUMTATH
MexaHU4YecKkue nedopma-
IIUM U Ja’Ke MOMHHUTDH CUIY
BO3IEeHCTBUA. Y CTPOICTBO
IpeaCcTaBsieT co00M IPo-
cToi OJIOK M3 Kaydyka,
BHYTPH KOTOPOTO CIleJIaHbI
npopesu-ayuu. Eciu Haga-
BHUTH Ha HEro, TO Pe3nHO-
BBIe JIy4M WU3TruOamTcH,
IIPU 3TOM NEPBBIN U3 HUX
MEeHJAET CBOe HaImpasBJe-
Hue. IIpum mociaenyroimem
CIKATHHU 3TOT JIy4 B3aMMO-
IeiicTByeT cO BTOPHIM, 3a%
CTABJIAA €T0 TaKiKe M3Me-
HUTH HampaBjeHue. M Tak
majee. YToObL OIleHHTH,

CKOJBKO pPa3 "Marepuaj

MOIBEPraJjicsa C:KAaTHIO, T0-
CTATOYHO MOCUYNTATH KOJIMU-
YecTBO Jiyded, KOTOpbIe
M3MEHUJIU HaIpaBJIeHue.
Ecau Bce xyum y:xe mame-
HUJIM HampaBJeHHue, [10-
MOJIHUTEJIbHOE HasKaTue
cOpachiBaeT CUYETYHK ‘Ha
«HOJIb»,

HccaemoBaTenn 00HAPY-
SKMJIH, UTO MOJKHO COeIM-
HUTh HECKOJBKO, TaKUX
0JI0KOB C)NpPa3HBIMHU CBOM-
CTBAMUSUTOOHI HE IIPOCTO
CUUTATH HABJIEHHE, HO U
onpene;iiTh €ro CHIy —
pasunina B JaBJIeHUU BbI-
3bIBAET PA3HYIO0 PEaKIUIO.
«IKCIIEPUMEHTHPYS C DTHU-
MM CBOHCTBaAMH, S CMOT
co31aTh MeTaMaTepHuaJ,
KOTOPHIM CUHTaeT ciKkaTue
TOJIBKO B TOM CJIy4ae, eCJIu
BBl HajKMMaeTe HAa Hero ¢
HYSKHOU CUJIO», — TOBO-
putr Jlemnapag KBakepna-
aK, OMMH M3 aBTOPOB HC-
CJIeTOBAHUS.

du3suKym 0oTMEeuYarT, 4TO
MPEeuMYyI[eCTBO TAKHX Me-
TaMaTepuaJjoB COCTOUT B
TOM, YTO OHU OUE€Hb Jelie-



BbI B IIPOM3BOJICTBE M HX
MOJKHO C€O037aTh JIO00rO0
pasmepa. U B orauuue ot
aBTOMATHYECKUX CHCTEM
OHH He TPeOyIT mogadu
snexTpuuyectBa. OmHo us
BO3MOKHBIX npuMeHe-
HHU — IIIaroMep MJIH CHC-
TeMa AJA HMoJcYeTa aBTO-
MOOuUJieil Pa3HBIX BeECO-
BBIX KATEropuii, mpoessxa-
omux mo mocty. Heiae
cmenmuaJucThl padoTaroT
HAJ COBEePIIEeHCTBOBAHHEM
MaTepuajia, YTo0bI OH 3a-
NMOMMHAJI [JdaBJIeHHe He
TOJbKO B OMHOM HaIIpaB-
JeHHH, HO U B o0'beMe.

3AXBAT BO/bI

N3 ATMOCDEPHI
Y:xe ceromgHsa aBe TPeTH
HaceJeHusa 3eMJIH (B ToH
MJIM WHON Mepe CTajKuBa-
IOTCSI C TIPOOJIEéMON He-
XBAaTKH UYHCTOINBOIbI. Y Uye-
HbIe Uy THOBBIE"CIIOCO0BI
IJIA PEINeHUS MPOOJIeMBI,
1 OAMHWM3\HMX — 3axXBarT
BOALI M3 arMocdepsl ¢ 1o-
MOITBIOTOPHUCTHIX COPOCH-
TOB. Boma ckanmauBaerca B
mepax Marepuajia, a Hapy-
JKY ee MOYKHO U3BJIeYb, Ha-
mpuMep, IOA OeiCcTBHMEM

TeIllaa.

Y COPORHM HA XBOCTE

ITomo6HEBIE ycTpoiicTBa
Heo0XoaMMO aejiaTh He-
0OJBIINMH M MOOMIBHBI-
MM, YTOOBI pa3MeNnaTh UX
Jaske B OTHAJIEHHBIX paii-
OHaXx 0e3 MOoCTyIa K dJeK-
TpUYECTBY — AJ Harpe-
Ba [JOCTATOYHO COJHEY-
HOil 9Hepruu. QnmHAKO
HAWTH WUIeaIbHBIW, COP-
0eHT 0KAa3aJIoCh He 1Po-
cto. Bo-nepBbix;, Hajiexko
He Bce COPOEeHTHI cImocoo-
HbI MOL/MOIIATH BOAY U3
CyXOTOVIIyCPHIHHOTO BO3-
OyX4 ¢, \OTHOCUTEJBHOM
BAAKHOCTHIO MeHee 30% .
Bo-BrophIx, keJaTeabHO
HaliTU MaTepuali, KOTO-
PbIii OBI YIOBJIETBOPSAI
TBYM IIOYTH IPOTHBOpE-
YaluM Opyr apyry ycJao-
BUSAM — CHadaJja OBICTPO
morJiomaJj BOAy, a 3aTeM
osicTpo otmaBajg. Hako-
Hell, COPOeHT [OJIKeH
OBITH HEZOPOT H JOCTY-
IeH.

AmMepuranckue maTepu-
ajJioBeabl paspadoTraam He-
IOPOTroii COPOEHT IJjsA 3a-
XBaTa BOAbI U3 aTMocde-
Pl HA OCHOBE MAaTepHajia
M3 KOPHEH IOXOKero Ha
MaJbMy PACTEeHUS KOHHSA-
Ky. 3a CYTKH UM yJaJIOCh
moayuutsh go 13,3 maurpa
YHCTOM BOOBI HA KaMKIBIN
KMJIOTPAMM COpPOeHTa, COo-
oomaer sxypHaa Nature
Communications.

31



MrHOBE
SABABNAET

6CKOU npemuu,
g0m mpaduyuoHHOU
Hob6enescrkou nedenu. Kar mesa, camupuieckasn
Hazpada 6bLia 6pYuena a6mopam ucciedo6arHull,
KOomopule cHavana aswom nodell «cmeamsves,
a 3amem Oy mambvy. anznulickoe Ha3éaHue
wymouHsle n Aywunu om cnoéa ignoble —
nocmuLOHBLUL

Hamo 0 HeoObIUHAS Harpaza Obljia yupe)kIeHa B
199 OPHUCTUYECKUM JKYPHAJIOM «AHHAJILI HEBEPO-
ATH ITOBAHUM» U ero pemakTopoMm Mapxkom AbGpa-
xa arpakIeHne IpeMuell COIMPOBOKIAETCA BPyUeHN-
— JaypeaTtam gocrtaercs 1mo 10 TpuIIMOHOB AOoJLIa-
HO He aMepUKAaHCKUX, a TUIIePUHQIAIINOHHBIX 31M0a0-

K CJIOBY, HEKOTOpbIE 13 HUX TOKe ymaocTauBajauch Mruobe-
JIsl, TaK UTO IIPU BCeIi IITYTOUYHOCTU 5TO JOBOJBHO CepPhe3Hasd
Harpazal). I BoT kakme HauboJiee MHTEPECHbIe HayUHbIe IC-
ciaenoBaHus ObLIM oTMeueHBI B 2023 romy.

Jlaypeatamu VIrHOOeIeBCKOM IIPpeMU B 00JIaCTH MAIIIHHO-
CTPOEHUA 3a paboTy MO «0KUBJIEHUIO» MEPTBBIX ITAYKOB IJIA
HCIIOJIb30BAHUA UX B KaueCTBe MeXaHUUYEeCKUX 3aXBaTHBIX
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IITPEMUH

ﬁ
o~
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UHCTPYMEHTOB CTa-
Jla KoMaHJa wuccle-
JoBaTejieli, B KOTO-
pyio Bxonuiu Tas Pa
E u ouumen Ilpe-
CTOH W3 YHUBEPCHU-
tera Paiica B CIITA.

«O0ycTpanBass Ha-
1Ty JIa00PATOPUIO ,Mbl
3aMeTHJI MePTBOIQ, MayKa Ha Kpaio
KOpHUJ0pa, — PACCKABBIBAET O BOBHUKHOBEHUY HEOOBIYHOM
uneu II. IIpeerot. 7 Harr moMeHT «aral» HacTymuj, KOTaa
MBI OOHAPY#RUAK, UTO V IAYKOB €CTh TOJHKO MBIIIIIBI-CT1I0a-
Tesu, K0TOPHIE COKpAIIAIOT X HOTU BHYTPb, U OHU I10Jara-
IOTCAMANTIAPABINUECKOe TaBJIeHNe, YTOObI BHITATUBATD UX
HapPyX,y»

I pyriiMmum ciioBaMu, HOMKKHU ITayKa eCTeCTBEHHBIM o0pa-
30M HAXOASATCA B «COMKHYTOM» COCTOSHUU, KaK CyKATHIN
K¥JIaK, HO JIATKM MOJKHO BBITAHYTH, a 3aXBaT pas3’KaTb,
HAaTaBUB Ha HacekoMmoe. Mcmoib3ys Takoil mMOaX0m, KOMaH-
[la YUeHBIX cO3JaJia MMOX0KUH Ha KOHCTPYKIIUIO HOMKEK Ia-
yKa 3aXBaT, KOTOPBI, IOMHMO IIPOYEro, MOKET «yXBaThbI-
BaTb» O00BbEKTHI HEIIPABUIbHON (DOPMBEI.

Cpenu mpyrux JjiaypeatoB okasajica Sl 3asmaceBud us
CayTreMOTOHCKOT'O YHUBEPCUTETAa, KOTOPBIA mosmyuna Wr-
HOOEJIeBCKYIO IPEeMUI0 IO XUMUU W T'e0JOTUU 3a 00'bsCHe-
HUE TOTO, MOYeMy MHOTUM YUE€HBIM HPABUTCH JIN3ATh KaM-

3 «HOusbIit TexHUK», 2023 T. 33



II0JIeBbIe I'€0JIOT
ynHe. « MbI
y UTO Ha BJIAKHOHW IMOBEPXHOCTU MUHE-
I BUJHBI JyUYIlle, YeM Ha CyXOi», — IIoscC-

Via alllIeTUTHON oKasajsach VIrHoOeeBcKas IIpe-
HII0, KOTOPYIO moryunan Xomen Musiiura us
utrera Moaiinsu u Xupomu Harkamypa us Torwuii-
D VHUBEPCUTETA 34 MCCJIeIOBAHUSA DJIEKTPU(PUIINPOBAH-
BIX ITAQJIOUeK AJA e€Abl U COJIOMUHOK IJA NMUThA. «BKycC
HUIYU MOJKET OBITH M3MEHEH C IIOMOIILI0 SJIEKTPUUECKOH
TUMYJIAIINN, YeTO TPYAHO JOCTUUYDL C IIOMOIIBIO OOBIYHBIX
UHTPEINEHTOB, TAKUX KaK IIPUIIPaBbl», — paccKasaja 00
oTKkpbITuN sanoHKa Hakamypa. Ee ucciaegoBanume mokasalo,
YTO MOYKHO ITIOBBICUTH COJIEHOCTH IIPOAYKTOB C IIOMOIIIBIO
9JIeKTPUYECKON CTUMYJIAIUN SI3bIKA.

IIpemusa B obyacTy MeOUIIMHLI JOCTajach HCCIed0BaTe-
JIIM, KOTOPbI€ BBIACHUJIN, COAEPIKUT JU KaxKAas HO3APA
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YeJIOBEeKa OMMHAKOBOEe KOJMUEeCTBO BOJIOCKOB. Hana crarneit
«KonuuecTBeHHAA OIleHKA U W3MepeHUe HOCOBBIX BOJIOC-
KOB» paborana Iejqdsd zKoMaHma y4YeHBIX U3 pasHbIX
crpaud — ot CIITA udpaua 1o Beermama u CeBepHoit Maxe-
TOHUMU.

Harpany sa £ZOMMyHUKAIIAIO MOJYUYUIN YIeHbIe, KOTO-
pble IIPOBOIIMFIICEIEIOBAHNSA, B TOM YHCJIe aHaJIU3 Helpo-
BU3yaJIU3aiIn, €pequ jgioneii, KOTOpbIe YMEIOT IT'OBOPUTH
CJIOBa4B 00paTHOM HOpsAIKe. BBLIO BEIACHEHO, UTO PA3BUTHE
TaKOolr6mOCROHOCTY CTUMYJIUPYET MO3T.

Wruobens W10 JuTepaType OOCTAaJICS MCCJIeTOBATEJIAM
0€000r6"uyBCcTBa, KOTOPOE MOJKET BO3HUKHYTH IIPHU IIO-
BTOPHOM HAIIMCAHUM OJHOTO U TOTO K€ CJI0OBa MHOTO pPas.
Rpuc Mynen, Hukoab Benn, Mepure TypyHeH u KoMIIa-
HIIST OTMEUeHbI 3a M3yUYeHUe OIIYIeHUH, KOTOPble MCIIbI-
TBIBAIOT JIOAU, KOTa OHU IUIIYT OJHO U TO K€ CJOBO Ha
Oymare uam HaOMpAaIOT Ha KJaBUaType KOMIILIOTEpa MHO-
ro, MHOTO, MHOTO, MHOTO, MHOTO, MHOT'O pa3. ITOT ()eHo-
Me€H, IO CJIOBAM YUEHBIX, ABJIAETCA IIPUMEPOM «KaMeBIO»
(mo aHAJIOTHHU C «JeKaBio», OT (ppaHIly3CKOTO jamaisvu,
«HUKOT/Ia He BUAEHHOE»), KOTa JIOAN HAUYNHAIOT CUUTATh
3HAKOMOE He3HaKOMBIM.
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KOPABJIIN-
ry

Boo6ue-mo zo060pa, kozda garom deudcenue Kopao-
A4 uau cyona, mo 2060p 0 ezo HOC uau gopuime-
6end pesicem 600y. Ho mymune nedaéno ydanocev ycnoi-

wamv, WYmo noaeé %0680e noxonenue mopckozo
mpancnopma,qupeo éumenu KOmMopozo, HANPOmMue,
2nadam 600y, K 2u. 3avem amo HYHHO?

- Cepzeii Maxapoe, 2. Mypmanck

jeprusi. Eime 6oJbIille sHEPIUU IIPUXOLUTCS TPATUTD,
MOpe HECIIOKOMHO U CYLHO ABUKETCSA IPOTUB BOJH.
Yr0o0bl CHU3UTH COIIPOTHUBJIEHNE BOLBI, HOCBI CYI0OB CTAa-
“pasirch cHeJiaTh KaK MOKHO 00Jiee OCTPBIMH, UTOOBI OHU
paspesann Bogy. OZHAKO MpaKTHUKA II0Ka3aJa, 4TO 3TO He
JIYUIITUH CII0C00.

Eitie GoJiee cTa jeT Hasan ObLI OpUAYMAaH «0yJab0» — IIPO-
IOJITOBATHLIN OKPYIVIBIA BBICTYII HA HOCY CYAHA HIMKE ero

A Ha Bepchu X0pomo BHIHO, YTO M HA CAMOM JeJjie HOC CTPOSIIErocs
cyaa HamoMuHaer mo )opme yTIOT.
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PACCRKAWUTE, OYEHb HHTEPECHO...

HenasHo B Mope cnoBa
MOABUJINCH CY/IA,
KOTOpBIE «IJIAJAT BOXY».

BaTepAUHUU. EC/IM KOHCTPYKIIUA PACCUUTAH ﬁJILHo,
Ipu o0TeKaHUU BOJOI OyinbOa o6pa3ye'rca% KoTopas
CBOell HUKHEeI TOUKOI COBIIaJaeT C I'P bI, (hopmMu-
pyeMoii coOOCTBEHHO HOCOM KOpaoJis. 9TOM BOJIHBI KaK
OBl «BBLIUMTAIOT» APYT APYyTa, 1 JOOOBOE COMIPOTUBJIEHIIE CY/I-
Ha 3aMeTHO YMEHBIIIaeTCs, YTO 3 TOILJINBO.

Kpowme Toro, o6beMHBI#T BBICT JINYNBaET ILJIaByYeCThb
HOCOBOI YaCTU, UTO HECKOJIE aeT KUJIEBYIO KauKy.
3a mporreaIii BeK 0yJIn0 ¢ CIIPOCTPAaHEHHBIM dJIEMEeH-
TOM B KOHCTPYKIIAM CYZOB OO{BLIIIOro pasmepa (TaHKEpPHI,
6oeBble Kopabau, Kpy#dsHblie faitHepsl), KOTOPHIE GOJIBITYIO

YacTh CBOETO BpeMeH!’ MTBUTAIOTCSA Ha BBICOKOM CKOPOC-
tu. IIpu HE6GOIDL Mepe KOpIyca U MaJbIX CKOPOCTAX
b6oyee BaKHEI OM CTAHOBUTCS TPeHUe, a 0yJan0 yBe-
JIMYUBAET OMI 10 BOJIOU ILJIOIIAIh KOPIIyca CynaHa.

Cyna meme HOTO KJiacca, KakK IIpaBUJIO, 00JamaroT
CUJIb @ HHBIM HOCOM. Bo JiblaX CUJILHOTO BOJHEHUS
He 0 J834TO0 JIETOKOJI CO CKOIIeHHBIM HOCOM IIO XOIY
IBU HATMO0JI3aeT Ha JieZJ0BOoe II0Jie U JIOMAeT Jie]] CBOe
T .

peauHe IPOIIJIOTO TeCATUIeTHA B MOPEe CTAJN ITOAB-
ThCSA CyQHA CTPAHHOM Hapy:KHocTu. CymoBas HaJICTPOI-
Obljia CMellleHa K HOCY, a caM HOC MMeJ HeOOBIUHYIO
pMYy, IPHUAAIOITYI0 KOPabJio ¢X0ACTBO ¢ yTorom. Cerop-
HS MOPS «yTIOMKAT» y:Ke HeCKOJbKO CYIOB TaKOM KOHCT-
pyxuuu. B uem ke mpuunHA ee MOMYJIAPHOCTI?
MuBepcHBIN HOC — TaK opUIIUAIBHO HA3bIBAETCSA KOHCT-
pyKIus QOPIITEBH, IIepPeqHAs TOUKAa KOTOPOTO HAXOAUTCS
B HUJKHel (y BaTepJnWHNU), a He B BepxXHell yacTu. BHerrHe
TaKoe CyIHO B CaMOM JeJjie HAallOMHHAaeT OOJIBIION yTIOT,
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Bosee TpaguIMOHHASA IS COBPEMEHHBIX
CYIOB KOHCTPYKIIMS HOCA, OCHAII[EHHOTO

LAULN
PasTIasKUBAIONINNA OKeaHCKNe BOMHBI COMUHUMAJIbHBIMU
IIOTEePAMU MOIITHOCTH HA COIPOTHBIAEHUE BOIbI.

BnopoueM, mOBOJIBHO CKOPO BHISGHUJIOCH, UTO HOBOE —
xoporo 3absiToe crapoe. eropuKu doTa IpUIIOMHUIN,
uyTO ApaKKapbl BUKHHTOBLX Beka y:Ke MMeJUd IMOmOOHBIEe
HOCBI.

CrpaBeqinBOCTH PAIN MOKHO IPUIIOMHUTE, YTO MHBEP-
CHBIMHI HOCAMI, OCHATHaJINCh TaK:Ke PYCCKUe OPOHEHOCIIbI
KJacca «Boponu#o»,. IIprnuem Takas KOHCTPYKTUBHASA OCO-
0eHHOCTDH HIJ& «B HaKeTe» C 3aBaJIOM OOPTOB BHYTPb —
BeCh KOPIyC WOPADIA BBIIIE BATEPJIUHUU IIOCTEIEHHO CY-
JKaJicd.

Omuako B XIX Beke Takas KOHCTPYKIIUA He IPUIKUJIACE.
BreITsMoXkeT, TOTOMY, UTO BCe IATH KopabJjeil 9TOro TUIa
IMOCTUTI@ TPparnyeckad cynboa. Tpu us Hux morudau B I1y-
CUMEKOM cpaKeHul, IMepPeBepPHYBIINCh U 3aTOHYB, OTUH
ObLI/8aXBaueH AMOHIIAMHU, OATEI — «CaaBa» — TOMKII O
LlepBoii MUPOBOII BOMHBI, HO OBIJI HOTEepPAH B MOOHBYHI-
¢xoM mpoJsuBe B 1917 roxy.

U xoTsa kopabuu cxoxkell KOHCTPYKIIUK CTPOUIN U B APY-
TUX CTpPaHaxX, B YaCTHOCTH, aMEPUKAHIILI, ITPO MHBEPCHBIH
HOC CO BpeMeHeM ITPaKTHUUYeCKU 3a0bIIu.

JanbHre MOTOMKHU CPeJHEBEKOBBIX CKAHINHABCKUX BOU-
HoB u3 KommuaHuu Ulstein (HopBerusi) yBepsitoT, 4TO Bep-
HYTBbCS K XOPOIIO 3a0BITOMY CTAPOMY MX CIOABUTJIN TaKe
He OPOHUPOBAHHBIE MOHCTPHI Hauajla XX BeKa, a UMEHHO
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Cyano ob6ecnieuenusa VOS Patience. ®ynkinun cygaa
CXOJKM C TeMH, 4TO Ob1iM y nmepBeniia X-Bow — kuiaexTopa Orca.

PAL DOILIEIIINX 4O HAIIero BPEMEHU MCTOPUUYECKHUX APaK-
KapoB 1 KHOPPOB (60 W IPY30BBIX CYAOB BUKUHTOB).
O6BOABI B3aKpyILJe COB CTapWHHBIX KopabJjeid u
BIOXHOBUIJIUA CO3 cynoB Ha TexHoJioruio X-Bow.

Komnanus mpoBejia B OacceliHax MCIBITAHUS
MOeJIei cy, €PCHBIM HOCOM W HOCOM, OCHAIIIEHHBIM
OysIL00M. OKasaJiu, 4TO ujes, 3auMMCTBOBAHHAS Y
BUKHI - boTaeT OoJiee sa(ppexTuBHO. HaBanmusasichk Ha

b OOBIYHOM KOHCTPYKIIMH CHaUaja 3aJupaeT
a‘sareM IajaeT ¢ rpedHA BOJHBI BHU3, COTPsACA-
cuimas obsmaxo OpeIsr. Cyagao X-Bow OyKBaJIbHO
T B BOJIHY, «pa3pybasi» ee CBOMM MHBEPCHBIM HOCOM.
PU 3TOM TPATUTCA MEHbIIIEe SHePrUy Ha COIIPOTUBJIEHUE
JIHe, He TaK CUJIbHBI yAaphl KOPIIyca 0 BOAY, Ha Maayoy u
CTPOUKY JIETUT MUHUMYM OpPBI3T. Y MEHBITIAETCS KUIeBas
u 6oproBasa Kauka. CioBom, X-Bow obecrieunBaeT He TOJIBKO
6osbInii KoM(popT B OypHOM MOpe, HO U JAeT pealbHbIe 9KO-
HOMMUYECKNe IPEeruMYIIecTBa Ha CIIOKOMHOI BOJE.
B 2007 rogy xommauusa Ulstein oprammsoBajia cBoero
poza copeBHOBaHUE MEKAY ABYMSA CyJaMU, 00JIagatoIMUI
COIIOCTaBUMBIMY BOJOU3MeEII[eHNeM 1 MOIITHOCTHIO CHJIOBOI
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Kopa6as Zumwalt ocHalen nHBEPCHBIM HOCOM, KOTOPBI, OMHAKO, JIH-
IIIeH cBolicTBeHHOM nu3aiiny X-Bow okpyniocTii, a Takske HMeeT 3aBaJI
0OpTOB BHYTPH, IIOUTH KaK y OpoHeHOeeB Kmatca «BopoauHo».

yCcTaHOBKM. B copeBHOB&RUM' yuacTBOBaIH Skandi
Caledonia ¢ 00BIUYHOII KOHETPYKI[MEN HoOca ILIIOC OyJIL0 1
IIpuHAIJIeKallee KoMmnanuu Bourbon cyauo Orca ¢ uHBep-
cubIM HocoM. IIpm gnuEarKoBbix 3arTparax sHepruu Orca
nokasasa ckopects 13(ysinos nmporus 8 y Skandi Caledonia.

Ho sroro cyaae,Beurbon Orca mpoiiio ucuosiTanme B OT-
KpbiToM Moped B Hosiope 2016 roma Ha myTu K HedTeq00bI-
BaoOIel maaT@opMe OHO IOMAJIO B MOIITHBIN IIITOPM U CTa-
JIO IBUTATHCH, HamepeKop 15-MeTpoBBIM BoJHAM. YJIeHBI
JKUMAsNa OTMEeTUIN YINBATEJIbHYI0 MATKOCTh X0O/Ia CYIHA B
TAaKWX GIOMKHBIX YCJIOBUAX IIJIaBAHUA.

Efile OfHIM IIOATBEPKAEHNEM YCIEIIHOCTA KOHCTPYKI[AI
X-Bew"tTas TOT (paKT, UTO 3a IIPOIIIEAIIIEe C MOMEHTA IIOCT-
poiiku Bourbon Orca moJsiTopa mecATUIETHSA OKOJIO COTHU
Kopabseil ¢ amaJornuHoil KoH(pUrypamuei Hoca ObIJIN BBe-
fleHbI B SKCIJIyaTaIlMI0 WJIN HAYaJIN CTPOUTHCA. IIpuuem
epenu HUX eCTh CyZa caMOro Pas3Horo HasHaueHus. Hampu-
mep, Oceanic Vega — cyaHo ceiicMopasBeIKI, KOTOPOE HC-
cJaenyeT OHO C IOMOIIbI0O aKYCTUUYECKUX UMIYJIbCOB, IOCHI-
JIaeMBIX B HeIpa M MPUHHMAEMbIX 00PaTHO IPU IIOMOIIA
OyKCUPYyeMbIX MHOTOKMJIOMETPOBLIX 30HIOB-aHTEHH.

Henasao u mHa «CeBepHoii Beppu» Camxr-Ilerepbypra
cocTosIach 3aKJaJKa HOBOTO TpayJiepa-mpolieccopa «Kamu-
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TaH COKOJIOB», 3aKa3UYMKOM KOTOPOT'O BBICTYIHJIA KOMIIA-
una AO «PeibupomMuaBecT» . ITO OyAeT miaByuas ¢padpuka,
KOoTopas IpPsaIMO Ha 6OPTY CMOJKeT mepepabdbaThbiBaTh BBHIJIOB-
JIEHHYIO PBIOY B T'OTOBBIE€ IPOAYKTHI.

B mamu gHU Tako¥i KOHCTPYKI[HMEHN 3aMHTEPEeCcOBAJIUCh U
BoeuHble. OmZHUM M3 CaMbIX NOPUMeYATEJIbHBIX CBUIE-
TeJbCTB BO3POKIEHUS MHTepeca K UHBEPCHOMY HOCY CTaJI
CIYCK Ha BOAY BBICOKOTEXHOJOTMYHOTO aMEePUKAHCKOTO 3¢-
muHia Zumwalt. KopabJb mocTpoeH mo cresic-TexXH
obecrieunBaIoNiel eMy MUHUMAJIbHYI0 3(hheKTuBH ILJI0-

Iaab paccesHMUs, UTO O3HAUAET IOSABJIEHUE pazmapax
IIPOTUBHUKA B BUAE HEOOJIBIIIOTO CYAEHBIIIK \¢
BosMmorkHO, maMmaATys 06 ompeiesIeHHBIX JIPO ax c oc-
TOMYUBOCTBHIO Y CTAPUHHBIX KOpalJie# U IIPOeKTa
BBICKA3LIBAJIN OIIACeHUA, UTO 9CMUHE T U He Iepe-
JKUTh CHJBHOTO KpeHa W B3aTOoH €BePHYBIIUCH.

IIpeacraBuTesissM IIPOU3BOLUTE
YMEHBIIIEHHYIO MOJEJb DCMIHIL bl B HCIBITATEJIbHOM
facceiiHe IPOIEMOHCTPUPOB BICOKME MOPEeXOIHEIe
KauecTBa. Hy a Kak mena % B MOpe, IMOKaMeT IpaK-
THKA.

JIOCHh IIOCTPOUTH

* IIy6auKauio MOATOTOBUII
C. KPBIJIOB
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Annpeit AHNCUMOB

CAJl ADJINTBI

Danmacmuieckull pacckas

ItoT pasrosop Hauanx Maptuu. IlepexpriBas ,
BAPYT IPUHSJICA I'POMOIJIACHO Pa3TIaroJbCTBOBATH O ,
KaKue JIOJN BCe-TaKU MOJIOAIIBI: HECMOTPSA HU Ha YTOCYyMe-
JU He TOJBKO 000CHOBATHCS B 9TOM XOJOT,
IPUUMHOM HEKOTJa MIpe, HO U IIpeodpas
cs cIofla BeJIUKUU Aap — JKU3Hb...

Cugamuii B JaabHeM YIVIy MaJleHBKOroyKade OBIBIINI
natpyabHbiii Tumyp YMHTHPOB B T, BCeU BTOM TUpa-
IBI yCMeXaJICA B YCBI, a KOoTaa 0 «BEJIMKOTO Japa»,
OTOJIBUHYJI TAPEJKY U OTUETJI 3Hec:

— He coBcem Takx.

— Yro? — MapTuH 3aBe€
KTO MOT IIpepBaTh ero TUPA,
JoHecJach pPeIankKa,

— HWHorma oxHo

— TbI 0 yem? CII

— O BHese
3ascerga %}3
roBOpY. \

,JUTO MUJIJIMOHEI JIeT Hasag Hma Mapce OBIIO
YTO- JKUBHU, — CKasaJl KT0-T0. — MbI-TO mpuuyem?
MOHBI, — BO3pasua Tumyp. — JleT copox Ha-
Hee, TPUAIIATH CEMb. ITY UCTOPUIO A YiKe paccKa-

0JIOBOI1, IBITAACH MTOHATD,
Korza coobpasuii, OTKyga
oguy — ITO moueMy Ke?
Ipyroe KaJjedvar...

ua MaprtuH.

W3HU, KOTOPYIO MBI UCTPEOUIN.
MIPUMOJIKJIN, IPUCIAYIINBAsICH K pas-

Bungumo, g O6b11 CUJIBHO 3aHAT, — cKasaa MapTtuu. —
POIYCTUJI MMUMO YIIIEMn.
ITo kade mpoxkaTuacs CMEIIOK.

— Pacckaxu, — IMONPOCUJIN CpPa3y C HECKOJBKUX CTO-
poH.

— Jla, paccrakuTe, — IIOAXBATUJ COBCEM IOHBIU eIle
Marseii Konecunkos. — Her, nmpaBaa, Tum. I He cibimal.

TI/IMyp IIOXKAaJI IIjiedyaMu, OTIINJI I'VIOTOK M3 CBOEIr'0o CTaKa-
Ha, IIoaAyMaJI HEMHOI'O 1 HaYaJ:
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— Torma MBI TOJIBKO HaUMHAJIU: HA Mapce Obla TOpCcTKa
IOCeJIeHIIeB U Iejiasd OIPOMHAs HemsydeHHasd IjaHera. U
BOT OJHOBPEMEHHO C HauaJioM KoJoHm3anuu Mapca Haua-
Jach mporpamMma «BikuBiieHUE> ...

— Ilomuio, — 3aaBua Poamon mo npos3BUIly XOMAK. —
ITo KoTJa BhICAKUBAJIUCH IIEPBLIe afalTUPOBAaHHLIE K Me-
CTHBIM YCJOBUSAM KYJBbTYPHI.

— Touno, — moaTBepaua Tumyp. — Ilpuuem Bb@
BAJIUCh IPU IIOMOIIU 611060M6. ITO OLLIM IPOMAaTH K
IMTYKU, BEJIUUYUMHON C MeKILJIaHeTHBIN TPAHCIOPT, KOTOPLIE
BBICTPEJIMBAJIMU B CTOPOHY Mapca IIpu IIOMOIIH, JeKTpoMar-

HUTHBIX IIyIlieK Ha JIyHe 1 B KOTOpPBIe ObLIN €HBI 110
HECKOJbKO MTeCATKOB MUJIJINOHOB CIIeINalbH arcyia. B
KasKJ0I caM 3apOJBIII, TUTATEIbHD eCLBa U CUCTeMa

MO IepsKaHusa ONTUMAJbHLIX YCJIOBHE AJig pocTa. B 00-
IeM, sTaKue KPOIeuHble MHKYOATOPhIYy iMu 3aceuBasiu
MapcruaHCKUe IMPOCTOPHI, IPHU IM UTO HU HaA €CTh
BapBapCKUM cmocoboM: 01100 TIOMIPOCTY BTOHAJU B
rpyHT. IIpu Taxkoi mocagke , IOHATHOE JIeJIO0, pas-
ouBajsach BApeOe3ru, U K I pasjieTaJnch Ha MHOTHE
KMJIOMETPBI BOKPYT, 3acerBasfCcpasy Iiejibie KBaapaThl. Bor
HénrHen ouochepni. M-ga. Korga-
cruaHe o0CTpeIuBaIu 3eMJI0 U3

VIIIeHUE U CMePTh, a MbI JeJaJu TO
OTUBOIIOJIOKHOM I1esiblo. BOT TyT-TO 1

Tak cO3JaBajIu OCHO
To y I'epbepra
CBOeH MyIIKH,
JKe camoe ¢ I 0

BBIIILJIA O 1)0ceuKa.
Tumy XJIeOHYJI M3 CTaKaHa, BBITEP YChI U IPO-
JTOJT

MdA A CAY:KUJI B mouckoBoM matrpyJie. ITo Map-
B ThMa CaMOT'0 PA3HOTO HApoAa, HAUMHAsA OT T'eo-
OHUYAs aIMUHUCTPATOPAMU, U KTO-HUOYAL U3 3TOH
U HeT-HeT Ja U MoIlajajl B pasHble Iepeapsaru. A Mbl
X, CTaJio OBITh, BeIpyuasu. Ho moMuMo o0s3aHHOCTEH cra-
TeJiell Ha HAC BO3JIATAJIM U ellle OJHY — IOMCK 3aJIeTeB-
UX He TyJa I'PY30BBLIX KOHTeliHepoB. C HUMU TaKoe TOKe
YaCcTeHbKO CJIyYajioch.
— Yro 5TO 3a KOHTeIHePHI TaKkue? — cupocus Kapi.
— Koureiinepsr? — mepecupocus Tumyp. — To ke, uTo
1 6000MOBI, TOJBKO C APYTHUM COAEPIKUMBIM: CTpOiMAaTe-
puamaMu pasHBIMU, 000PYIOBAHUEM OJIS KOJOHUCTOB; U
caauINCh OHU MHAYe: MATOHBKO U Ha CIIEI[UAJIbHO OTBEIeH-
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HbIe ILTOoIanKu. VIHOTIa ommepaTopsl TepPsaan ¢ HUMU CBA3b,
1 KOHTeliHephbl YHOCUJIO 34 MHOTHE JeCATKN KIJIOMETPOB OT
IIOCAJOUYHBIX ILIOIAAOK. OOBIUHO UX BBIMCKUBAJIU IPU IIO-
MOIIIX APOHOB, HO B 3TOT pa3 M3-3a MIPOIIeIleil HeJaBHO
MIBLJIEBOI OypH PEININ 3a/IeliCTBOBATh Ha3eMHbIe CPeJICTBA.
Crajo ObITH — HAac, MAaTPYJIBHYIO CIYKOY.

BoT MBI 1 ABUHYJNCH B NYCTHIHIO. MOouUM HamapHUKOM
Torga Obla CaBeauil Babanuu. E3guiau Mbl Bcerga 1o 1B
TAKOBBI ObLIM IpaBuiaa. Ta yacTs AlegaaniicKoi p b
KOTOPYIO HAM IIPEICTOSIO IPOBEPUTH, CUNTAIACE c% -
peceuenHoi, HA caMOM JeJjie o[ IIeCKOM MOTIJIQ,CKPLIBATh-
Ccsl BCSKOE: OCTphle KaMeHHbIe I'PeOHM, IIbI fiMer u
Ipoure KoBapHbIe HMITYKU. IlosToMy cTOMO b HeHa-
IOJITO IIOTEPATh OJUTENIbHOCTh — U O awJicKaleueH-
HBIT BE3IeX0, a TO U BOBce COOCTBeHHYIO MOruay. /la Bech
Mapc 6b11 TakuM. C BUAY — TIPU] nJjaHeTa, a Ha
neyie — 3acanga Ha 3acaze. Tax HOPANOK ObIJI TaKOI:
OIUH CJIEIUT 3a JOPOTOi, IPYTo

Hy Tak Bor.. KaTuMm MBI €1

IIIaThL-COPOK BIlepesn?
Tam y:Ke 3axpbITas 30HA.

— IlaBaii erre KU
— OmacHo, —,T'OBO
— 3uar. Ho
Hagmatek. Coe
51 coraa
3aTes U B

; I MBI IBUHYJIU gajbliie. Hamo ckasars,

11a He omacHasi. TaMm, KyJa MbI HAlIpas-
arajach ocobasd 30Ha, OTJaHHAA MCKJIIOUU-
abpocku 6mooom6. KoMy momasio 3aes:kaThb
jaJI0Ch, U JasKe HMaTPyJbHBIE CTAPAJIUCh Iep-
9TUX MecT mojaJbiiie. TaM paboTasu UCKJIIOUN-

pOMEKYTKaX Mexkay sabpockamu. U cyasa mo sTomy rpa-

Ky 3a0pOCOK, Oamkaiiiasa 01modomba JosKHA ObLIa yaa-

Th CIOJla He paHee, UeM Uepes CeMHAaAIlaTh yacoB. Bpeme-
HHU JOCTATOYHO JJIsI HeOOJIBIIION BBIIA3KIU.

He npoexanu mbl ¢ CaBesiieM 1 IIOJOBUHBI PACCTOSHMIS,
KaK M3 IIeCKa CTaJM BCe dYallle IIOABJISATLCA KaMeHHLIE
UIJVILI, W 4eM JAJIbIlle, TeM BBIIIle OHU CTAHOBUJINCEL. BCKO-
pe mepen HaMHU ysKe CTOSJ HACTOSINUI KaMeHHBIN Jiec.
ITpuriiock 0OCTaHOBUTHCA.
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— HWurepecHoe mecto, — ckasan Caseanii, orasagbIiBas
KaMeHHbIe uTJibl. — CTpaHHO, HO Ha KapTe 9Tu oOpasoBa-
HusA He obo3Hauennl. Iloxoike, OLIIN IIOJ IIECKOM, a Oypsa
BbIMeJIa ero IMOAUUCTYIO... Brifizem, mocMoTpuM?

1 mosua ykasas Ha yacoBoe Ta0J0 B IPUOOPHON MaHe u.

— VYcmeem, — ormaxuyJca Casenuii. — Ilpoiimem He-
MHOTO IeIllKoM. Bapyr zHalifeM UTOo-HUOYAb MHTEPECHOE.

— Asjgury BeTpeTuM? — IIOIIYTUJI S, BCOOMHUB I'e
HI0 poMmana Ajexces TojcToro mpo AeBYIIKY, *KUB
Mapce. CaBesuii, IoxXoke, pOMaH He UNTAJI, a IOT
MOJIYAJI.

O6jiaunanch MbI B 00JIeTUeHHEIE cKada ‘Bbl6pa-
Juch HapyKy. Hamo ckasaTh, BBITJIALEIIO 9TO 0 JKYTKO-
BATO: COTHU KPACHOBATO-UEPHBIX KaMeHHBLIX\ATI.

CaBesiuil OTKOJION PYKOATHIO HOXKA\HECKOJIbKO KYCKOB
STOU MOPOALI JJIs JaJdbHEHIIero aHAIN3a) M Mbl JBUHYJINCH
IaJiblIie.

KamennbIil yacToOKOJ, Kasa. @ UaeT A0 CaMOT0 TOpU-

AGCTYIINIICS, 1 MBI OUYTHU-
OBUHBI, CEPeanHYy KOTOPOI

— 9-3, THI KV} Hatite mesio — KoOHTeiiHep. A ero TyT,
KaK BUIUIID,
— Hapn TPeTh ee, KOJIX 3a0pauch ciofga, — OT-
uii. — Ilouaca HuYero He permar.
a moBOpYAaJI, HO, IPU3HAIOCH, CKaJIa CTOMJIA
B3TJIAHYTHL Ha Hee BOMu3u. Ilomoiigsa Omumixe,
YTO OHA HEe MOHOJIMTHA, II0 BCEH IIOBEPXHOCTH
CIIIUHBI, IIPHUUYEM II0 0OJIbIIIel CTeIIeHU BEePTUKAJb-
TaKye POBHBIE, UTO KA3aJI0Ch, X IIPOAEJIAN OIPOM-
HOKoM. OHU Aeauau cKajly Ha MHOKECTBO «JIOMTeIi»
a3HOM BeJIMUYMHBI, HAIIOMMUHAIOIINX XOPOIIO 00paboTaH-
ble, HO ILJIOXO IIOJOTHAHHBIE APYT K APYTY OJOKH!.
CaBesnuii IBUHYJICA B 00XO0J CKAJIbI, 3arJIAIbIBasa B TJIyOu-
HY PacCceKarolluX ee BePTUKAJbHLIX TpeIuH. Bosie ogHoMi
13 HUX OH OCTAHOBUJICS:
— A 3mech MOKHO IIPOUTH...
B sToM MecTe o ckajie «pyOaHyJIM» OCHOBATEIHHO, TOJIb-
Ko HeryyOoko. TperuHa Oblja HIMpPOUeHHAsS, HO HErJay0o-
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Kasd, U MeTpaxX B TPeX-UeThbIpeX OT IIOBEPXHOCTHU CKAJbBI CXO-
Iujaa Ha HeT. A BHM3Y OCTaBaJIOCh YTO-TO BPOJE IIPOXO0Ia
BIUIyOBb. ¥ BXOJA TYCKJIBIN COJIHEUHBIN CBET CO3JaBaJ Kpac-
HBIA TOJYMpaK, a majbllle KpoMellHasd ThMa. Tak, IIo
KpaiiHeil Mepe, HaM IIOKas3aJioch cHauaja. Ho croumo npu-
TJISLeThCA, KaK TaM, B UePHOI IIyOrMHe, MBI 3aMETUJ/IN 3€-
JIEHOBATOE CBEUEeHUeE.

— Bynaro ¢ochop ceeturcsa, — samerusa Casenuii. — Ta-
KOU MpU3PavHbIN CBET MHOTJAA BUIAT Ha 00JI0TaX...

— W ma xnagbuinax, — mo6aBUJ A U TePBBIM ITARHYJT B
TPEIuHY.

IITaroB TpuaIaTh UJIM YyTh OOJBIIIE MBI III ce cy-

JKAIoIeMycs IPOXO0Iy, a Koraa JoOpaauchifo BOTO TIO-
BopoTa, CaBeauii BAPYT IIPOIIENTAT:

— Iloracm...

§1 BRIKJIIOUMJ CBOM (DOHAPh, a KOFMa
TO JKe caMoe CO CBOMM, MBI 00a
IIOBOPOTA JIUJICA TaKOU APKUU
HY:KHBI. [locienuue maru J
IbIXaHue, 00SCh IIPOM3BEC

BeJINH IIPOJeJIalt
o axuyau. U3-3a
uyTo hoHApPU OBLIIU He
MbI TIPOIILIN, 3aTAUB
KaKou-To mrym. A Korga

Tumyp YMOJK # 1O
— A Tam uT0?, —
TaM ObLIO?

— Cagsr As >
IIpoxon COer Ci C OOIITMPHOM OJIOCTHIO, KOTOPASA 3aHU-
MaJa, Io cepequHy CKaJIbl, M BCSA OHA CBEPXY M0-
JIHEHA Pa3HBIMU YAWBUTEIbHBIMU TUKOBU-
HaM e, KOTOpoe HAaC U IPUBEJO TyAa, UCXOMUIIO
oT U IIOMUHAIOIEero TPaBy — MHOKECTBO BOJIOC-

Opble 00Pa30BBLIBAJIU T'YCTYIO IIy0y, IIOKPBIBAIO-
00011 Bce cTeHbI T0J0CTH. OT 5THUX BOJOCKOB U IIeJI
, IIPUYEM OH BCe BpeMs UIrpaJi, Ka3aJoch, OYATO IO TPa-
0JI3AIOT IATHA CBeTA U TeHU. EIe TaM OLLIN AJIMHHBIE,
OHKIE, N3OTHYThI€ CAMBIM 3aMBbICJIOBATHIM 00pPa3oOM Uep-
Hble KaK CMOJIb IITYKOBMHEI, Ha KOTOPBIX OBLIO HAHM3AHO
MHOJXECTBO TOHKMNX KPY)KEBHBIX «Xa00», COTKAHHBIX U3
KPACHBIX U JKEJIThIX OMCePUHOK. [[pyrue MITYKOBUHBI CBU-
cajJu C IIOTOJIKA WM MOXOAWJIM Ha IMayuYbyd KOKOHBI, IIOTOMY
YTO COCTOSIJIM M3 UeT0-TO TOHKOTO U IIOJYIPO3PAUHOTO —
HU JaTh HU B3ATH IIAyTHHA, TOJBKO HEOOBIUHOTO CHEBATO-
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ro orTeHKa. C 9TUX KOKOHOB BHI3 MEAJEHHO CTeKajaa Ka-
Kasa-To 3arajouyHasi cyOCTaHIUsSA, TO JIU IIap, TO JIX TOHYAM-
K IMOPOIIIOK. A TaM, KyJa OHa ollagajia, TPOMO3IHUIach
Imejgas Kyda IIOPMCTOM MacChl, CBEPKAIOIIeli, CIOBHO ObLIa
13 aJIMa3HOU IIbLJIMN...

— He60 Mapca, uTo sT0? — mpoaeneran Torga CaBeanii.

— AOopurennl, — IOMHUTCS, OTBETUI . — T'pasa, Ky-
CTBHI U JilepeBbd... KopeHHBIe obuTaTeau Mapca.
— Pacrenuna? — usymuiaca Casenuii. — B sTom H

meM any? B sToit armochepe?

— 9To0 He opraHuka, HaBepHoe. CHIMKATHbIE ? MBI.
Hpyrum 3mech He BBIKUTD.

Mu1 cmenanu eilie OOWH IIaT, H&MGpEB& obparnscs

mobJu:Ke K 9TOMY cany, HO TYT II CUTHAJbHOE
ycrpoiictBo. CaBennii 6pOCUII B3TJIA IUKATOP, IPU-
KPeIJIEHHBIA K PYKaBy cKadaHapal U QXHYJI:

— Buobomobal

— He moxxeTr OBITh, — BO3P
— K uepry rpajpuk! Ouna

. — Ilo rpaduxy...

JKY U UTO €CThb IYXY [’ K Be3eXONy IIOJ CUTHAJIEI
naguKaTopa. MHTEp |
Kopoue: 6mobon0Oa @Ipu0InKalach.

Casenuit YTO UyTh HE OTOPBAJ KoJsieca. MuI ycie-

0¥ KOTJIOBUHBI KMJIOMETPOB Ha IEeCATbH,
KOpMO# B He0O B3METHYJICA MCHOJUHCKUI
MbI OCTaHOBUJINCH M JOJTO CMOTPEJIHN, KakK

UMYp YMOJIK.

— U uro 6v110 manbiie? — cHOBA cupocuy Marseii.

— Hanbire? — Tumyp gomnuia yail ¥ OTOABUHYJ OT ceds
mycTou crakau. — UTo OBILIO AaJibIlle, S AyMAai, BBl ViKe
moramananch. bBuobomba yroauiaa IpsaMexXOoHbKO B TY KOTJIO-
BUHY, TOUHO B cKaJy. OT Hee He ocTajoch u ciaexa. U ot
TOT'0, YTO OBLJIO BHYTPU, — TOKe. TOJbKO OIpOMHAsS BOPOH-
Ka Ja MCKOpe)KeHHbIe KYCKU CaMOro KOoHTeliHepa. Bor u
BCE€, UYTO MBI HAIILJIX B TOM MecCTe.
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— 3HaYuT, JOKA3aTeJbCTB HET, — IIOABITOKUJI MapTuH.

Tumyp moMoTas roJoBOIi:

— Her. Bugeosamnucs Mbl He Beau. IlosTomy Ha HaIn pac-
cKas pemmuiay He obpalnaTh BHUMaHuA. Hy m jagHo, —
Tumyp mogHANCS, MAXHYJI HA IPOIAHIE BCEM Cpasy PYKOu
U TIOIIeJI K BBIXONY.

— Becar atu crapuku, — ckasaa MapTul, Korja 3a cra-
PBHIM IIEPBOIIOCEICHIIEM 3aKPhLIACH ABEPD.
— HOymaerib, COUMHUI? — CIIPOCHJ €r'0 COCE, I10 C y,

— 3ampocTto. Ha Mapce mosHo pasHbIX 0aeK XOILNUT.
He Takoe cublmiag. OqHAKILI MHe PACCKa3bIBAAU BOT UTO...

Yepea MUHYTY B Kade APY:KHO XOXOTaJH, Y pac-
CKa3 0 MapcuaHax, BOPOBABIIINX THIKBBI C IIePBBIX
nocesenieB. CMmesrnuchk Bce, Kpome M , Ka3aJyoch,
He 3aMeuaj, 4YTO TBOPUTCA BOKPYT, MONPY KEHHLIN B CBOU
MbIcau. MUHYT gecsaTh OH CUIEJ, CO UYEeHHO O UYeM-TO
PasMBIILIASA, TOTOM HOTHSJICS

Y:ke cTeMHeJIO, M HAJ IIIaXT
XM 3eCh, Ha IIPOCTOPaAX
HasaJ, OgHA 3a APYTOH 3aK
JKe, Kak Ha JaJIeKoil 3eMiie.
JIBIXHYJI JKUBYIO H3T
o0erM CTOPOHA

RUSUWIbHUKA, TAHYIIYIOCA IIO
nHecs ¢ co0ol IPAHBIA apoMAaT
MATHI U 1aades, e JKe XOPOIII0 3HAaKOMbIe, 3eMHbIE
sanaxu. Eciu 0rfe 0ad rpaBUTAIINA, MOYKHO OBLIO ITOIY-
MaThb, 4YTO 3 paMb 3emis, a He Mapc, Ha KOTOpOoM
elle 1OJIB ’% I He OBLJIO HUYEro, KpoMe I'oJIbIX Kpac-
HBIX @ TO ’Ke KPacHOTO mecKa H... U ele yauBu-
bI, IOCJEeNHUE IIPEeNCTAaBUTEIT KOTOPOU Ha-
B TOII 3JI0MOJIyYHOU cKaJie. lau aTO BCe ke
vd? IIpocTo oHA U3 TeX cTaphIX IITaXTEPCKUX Oaek,
HOU 13 KOTOPBIX cefiuac MOTEeIIal0TCSA ero OqHOCE b-
. Hey:xenu crapsiit TuMyp 1 BIPSMb BCe IPULyMAaJI?
‘A ecsiu HeT, TO HEYKTO 9TO IIPUPOSHOE UyI0 HOTubI0 Oes-
BO3BPATHO, IIEJIMKOM U IIOJHOCTHIO YHUUTOKEHHOEe TOU 01o-
6omoOo0ii. UHTEepecHo, IPOBOAUIIN JIX TAM IOCJE 3TOTO 00cIe-
moBaHUe MecTHOCTH? He Moriia Beib KM3HB CYIIIeCTBOBATDH
B OJHOM-eIUHCTBeHHOM MecTe!..
Marseit mocTosJI ele HEMHOTO0, Kycas B pasayMbe Iyoy,
a IIOTOM PeIIUTEeJbHO 3allIaraj B TY CTOPOHY, T'/le CTOSJ JOM
CTapoTo HaTPYJIbHOTO.
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B 3Ttom BbinycKe b Mbl NOrOBOPUM O TOM,
MOHO NM neTath B He6e 6e33BYUHO, BbISICHUM,
NnoYyeMmy 3acTONOPHMNOCh PasBUTHE MHEPLIMOHHOIO
TPAHCMOPTA, a TaK)Ke 06CYAMM, KaKMM [OIKEH
CTaTh 3MEKTPOTPaAHCNOPT 6yAayLuero M Korga
MOTYT NOSIBUTLCSA Ha HALLMX KYXHSIX MOBapa-
PO6OThI C UCKYCCTBEHHLIM MHTEINIEKTOM.

AKTyaneHOe npejfioxkeHue

B HEBE BE3 LLIYMA

«§1 uuTa, 4TO UIYM IEePUOAUYECKU BIJIETAIOMINX U CAMI-
X CA aBUaJaiiHePOB WHOT/Ja JOBOIUT JO-HEPBHAIX CPHIBOB
JIIOJIel, JKUBYIIUX MOOJIM30CTH OT aspoitopTost [louemy ObI
He MMOCTAaBUTh HA aBUAI[MOHHBIE MOTOPBI I'MYIUTEIN, KaK
Ha aBToMOOmMIAX? OHUM XOTA U He Pelia®™ IpodaeMy IIyMa
IIOJTHOCTBIO, HO BCE K€ €T0 CHUIAT >

Koneuno, B paccy:xaenuax. Aptema Illupororo, mpwu-
CJIaBIIIET0 HaAM OUCHMO u3/MBHYKOBa, €CTh PAIOHAJIHLHOE
3€pHO, PeIuJIu Halu sKCcHepThl. Ho oH, HaBepHOE, HE CO-
BCEM IIPEACTABJISET CJOKHOCTL IIPOOJEeMBbl YKPOIIeHUs
IIyMa B PeaKTUBHBIX ABUTraTensx. Majio TOro 4To CTPys
pacKaJIeHHBIX [a30B PEBET CUJIbHee JII0OOTO BOAOIIa[a, BhI-
pBIBasfCh M3 COINA.wLaK ellle MHOTHE ABUTaTeJN UMEIOT U
pesxuM opcazka, Kerjga MOIITHOCTE ABUTATEJA, CKAYKEM, Ha
B3JIETE MOKETyTh JIU HE YIBOUTHCA, UTO JOIOJHUTEJIHHO

B3PbIBACTEU T Y.

Komanna cosmareieii 3jieKTpoJiaiiHepa
M UX pa3padoTKa.
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W Bce ke Koe-uTO B JAHHOM HaIIPABJIEHUU JeJIAeTCH.
AsBuanusa OyayIero o0eiiaeT B0 MHOTOM CTATH 3JIEKTPUUeC-
KOI, a 3JIeKTPOMOTOPBI MOTYT PaboTaTh IpaKkTUUeCcKu Oec-
mymuo. Tak, HampuMep, aMepUKaHCKad KOMIIAHUSI
Whisper Aero paspaboTaia YHUKAJIbLHBLIN IPAKTUUYECKU
OeCIIyMHBIN 3JIEKTPUUYECKUI CHUJIOBOM arperart JJjs OecIiu-
JIOTHBIX alllapaTOB M CaMOJIETOB.

Cexkper OecIITyMHOCTY KPOETCsI, KpoMe MOTOpa, B ROH%
PYKIIUU POTOpPa, 3aMEHAOIETO TPATUIIOHHbIE Bnﬁpﬁ}
mpuMedaTeeH OOJIBIITUM UMCJIOM JIOIIACTEH, coeanﬁ
II0 BHEIIIHEN CTOPOHE CIeInaJIbHBIM KOJBIOM sCh
Ha CPaABHUTEJIhHO HEBBICOKHX 000pOTax, Tﬁ:d;ﬁ ‘Fperar
obecrreunBaeT JOCTATOUYHYIO AJIA IOJeTa T

BecmrymuaocTh 1 9(h(PEKTUBHOCTL HO wﬁgﬁvafreﬂa yKe
IIOATBEPKIeHa TecTaMu — ROMnangiy Cb J0OUTHCA
KIIII poropa mHa yposue 92% . Afcy Ve UCIIBITaHUS
MMOKAa3ajiu, YTO IITyM padoThI ,II;BI/IFB,% POTOPOM AHaMeT-
poM 15 cM He CJBIIIEH C pacc'ro HI M. Ha paccroaunu
30 M OBLT 3a(pUKCHUPOBAH IIT weun%nna, YTO 3HAUU-

TeJIbHO THUIIe norcasa'rene nx 13 UMEIoINXCa Ha
PBIHKE KaHATbLHBIX HpOl’IeJIJIe OTKpBITBIX BUHTOB.
‘ ( l" Pas6epeMc5i He ToponsCk..
‘ | BbINM M PYLLKIA
«B p;e'rc A OBIJI aBTOMOOUJIBUNK, — MUIIET N3
Tromenu W ‘BopomaeB. — I[oc'raTquo OBLIIO C CUJIOH

IrOMOGHJIBYUNK PYKOI IO IIOJIY, & IIOTOM OTITY-
e oH 0OexxaJI caM, MCIOJIL3Ys NHEPI[UI0 pac-
IAXOBUKA B €r0 KOPITyCe.
OBOPUJI MHE OTeIl, O IMMOLOOHLIX ABUTATEJsIX B CBOE
«IOHBIT TeXHUK» He pas Imucaj, onupasch Ha pabo-
podeccopa H. B. I'yama. Ogaaxo co BpeMeHeM 0 IIO-
HBIX IBUraTeJdX 3a0sl1u. B uem 3mech meao?..
% Oren; AuTOHA coBepilleHHO nTpas, HypoOeii BJIa,Z[I/IMI/IpOBI/I‘-I
T'yima ObLT ZaBHUM IPYroM HAIIETO JKypHAaJa, He pa3 B HEM
nybaukoBaaca. OH gaske HamucaJa KHUTY «B mouckax sHep-
FeTUUYECKOM KaIlCyJabl», I'le OIICAJ BCEBO3MOYKHEIE IIPUMe-
HeHUuA U300PETEHHOT0 MM BBICOKOCKOPOCTHOIO MaXOBUKA.
B uacTHOCTH, OH paccKkasas 00 MCOBITAHUSAX MaXOBUKAa Ha
YA3-450. ABToMOOUIL C TaKOW yCTAaHOBKOII OBIJI B ABa
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HenbiTaHua MaxoBuKa Ha Y A3-450.
ABTOMOOUIH C TAKOW yCTAHOBKOM
OBLI B IBA pa3a 9KOHOMUYHeEe
OOBIYHBIX MAIINH.

B ncnbITaHUAX

Y4acTBOBAI caM
aBTOp pas3pabdoTKml

pasa sKoOHOMHUYHee OOBIYHBIX Masri. Fa goro BugHO, UTO
B HCIIBITAHUSAX ydacTByeT aBTOp paspaborku H. B. I'yiua.
Ha rpysoBuke 0Oblj yCTAHOBTEHWWAXOBUK B repPMETHUYHOM
KOpIlyce, 1 IIPU TOPMOKEHUU JHEePrusd IepenaBasiach s
ero pasroHa, a IPU ABUKEHHWH — OT Hero, Imomoras paso-
THATBCH.

\ )

C 1946 roga u B {EBPOIIE BBIITYCKAJIN ITUPOOYCHI, KOTOPHIE
3amacagy dHep MaxXOBHKaxX Ha ocraHoBkKax. Tak, B
paspaboTKe u a Brsapure CTopcanza MaX0OBUK MacCOM
1,5 T pass cyopocTh 3000 06/mMuu. ITpober rupobyca
TOCTUTA '%a onHOII 3apaAnKe. Bpemsa mogsapagkum —
o 3 MPoOyCHI MCIIOJIb30BAIN HA TOPOACKUX MapIII-
nnapuu, Beasruu u gake B Kouro.

CHCTEME 0KAa3aJioCh HEeMaJI0O M HeJOCTATKOB.

DU paspyiineHnn. IIosToMmy co BpeMeHeM IIOSABUJINCH CHCTe-
bI C JIEHTOUHOM, BOJIOKOHHOUN MJIV ITPOBOJIOYHON HABUBKOM

BICOKOI1 IJIOTHOCTH. IIpM BO3MOXKHOM UX pPas3pyIleHnn He

POMCXOAUT MOL00Ms B3PhIBa C PA3JIETOM UacTeil, a CHUCTe-
Ma TOPMOBUTCSA BOSHUKIIMMU CHJIAMHU TPEHUA OT MEJIKUX
yacTeii. KoHeuHO Xe, I YMEHBIIIeHUA CUJI TPEeHUS Maxo-
BUK IIPUXOAUJIOCH IPATATh B BAKYYMHOM KOPIIyCe, MCIIOIh-
30BaTh OUEHb KaueCTBEHHLIE MOAIINIIHNKM. Bece 5TO CUIBLHO
IOBBIIIIAJI0 CTOMMOCTh YCTAaHOBKI, & KPOMe TOr'0o, TpeboBa-
JIO €€ IIOCTOSHHOTO OXJIAXKIeHU.
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IIpoToTITI KOMIAKTHOTO HAKOIIH-
TeJsd KHHETHYECKON JHepruu.
Cynsa mo srtoit pororpacdhuu, u B
NASA paszpa6aTsIBarOT KOMIIAKT-
HBI€ CHCTEMbI HAKOILICHUS KHHe-
THYECKOIl JHepTuu.

Eme ogma TpymHOCTH,—
BO3HUKAIOIIUI I'POCKO
JecKuil a(pPeKrT B cyfepmas
xoBuke. OH MOXKeT c&casm-
BaThCA IIPU HOBopo'rax To
€CTh MAaXOBUK ﬁyp,e'r OJI-
IePKUBATHITO MOJOKEHUE,
IIPU KOTOPOM eT0 pacKpyTuau. Bompec péiaercs miaaBaio-
LM IIOJABECOM, I'/le MAXOBUK OCTAETCS B\CBOEM IIOJIOMKEHUU
Ha paMe, a TPAHCIOPTHOE CPEACTEO MOBOPAUMBAET. ITO
TOKE YCJIOMKHSIET CHUCTEMY.

CKOJIBKO DHEPTUU MOKHO 3amacTm? Y MOHOJHUTHBIX Ma-
XOBUKOB — mopAnka 2,5 Brkw /el Eciu BbIIle, IIEHTPO-
OerXHBIe CHUJIBI PBYT MeTasi PeallbHbIe TOKAa3aTeJIN CyIep-
MaxoBuKoB — 450 Brxu/kr. [IpaBga, B rpadeHOBBIX cyIep-
MaxOBHKax MO:KHO 3d@maeru®no 1200 Brxu/kr. Ho Takue
MOJIeJIU BCe eIlle,HaXoAMATEA B cTaaum paspaboTku. XoTd B
cymepMaxoBuKe Maceoun o0 KI MOYKHO HAKOIUTH SHEPTUN
nias 400 kv npO6era, HeOOJIBIIIOTO IO MacCe aBTOMOOUJIA.
IIpuuem KITH mpeobpasoBanusa cucteMbl — 10 95 — 98%.

T'me mogso TipfiMeHUTh Takue cynepmaxoBuku? Tam, rae
MOKHQ 3amacTy SHEePTHUI0 IPU TOPMOYKEHUN U MCIIOJIb30-
BaTh ge WpPU-PasToHe.

Tak, ;K€ HaROINTEIN Ha CYIIepMaXOBUKaX MOXKHO IIPHUMe-
HATB\B Mu(dTrax 1 KpaHax. [la u B YaCTHBIX AOMaX MOKHO
NEI0JL30BaATh TaKNe CHUCTEMbBI, HaKauMuBas B MaXOBUKaXx
SHEPruio COJHEUHBIX maHeseil. CucTeMa ¢ CymepMaxOBUKOM
Mo:xker padorats mo 20 — 30 jer.

Bor y:xe moaBeka B I'osmaHAMYM TPOU3BOAATCA KUHETH-
YeCKHEe CHUCTEMBI HAKOIIJIEHWUS SHEPTUH OJA PEe3epPBHOTO
9JIEKTPOCHAOKEHUA BaXKHBIX 00BEKTOB — BOEHHBIX, MEIN-
IUHCKNX, NHPOPMAIIMOHHBIX... B MaxoBUKe, PACIIOJIOMKEH-
HOM MEXXKIY AU3eJb-TeHePpaTOPOM 1 3JIEKTPOreHepaTopoOM,
3aracaeTcsa KMHeTHYecKas sHeprus. Jlajee saeKTPOaBUTa-
TeJb, PaboTalOIUil OT JJIEKTPOCETH, MOAIEP;KUBAET ero
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Poo6or-nioBap. Iloka uTo 310 IIPO-
CTO KMOEpPKYKJIa.

BpamieHue. Ilpm oTKJrOUYe-
HUU 5JeKTPOCHAOKEHUA yC-
TAHOBKA MOMEHTAJbHO BbI-
Iaer sJIeKTposHepruio. Her ;

nmaysel B Teuernue 15 — 30 ceKyHI, KOTOPbIe HEOOXQAMMbI
IS 3allyCKa OM3eJIbHOTO arperara u BBIXO/Ja ero HA HOMMU-
HAJBHYIO MOIITHOCTH. 3IaHue HU Ha CeKYHAY He 00eCTOUl-
BaeTcH.

Tonnampmner 3a monBeka ycranosuau 1600 (rakux peseps-
HbIX HakonurteJseii. B Kanage ¢ 2015 rofa pagoraioT aBe
HAKOMUTEeJAbHBIE 9JIeKTpocTaHIuy e 5 MBusmarknaa. Ha
Ka)KJIO — MO0 5 cymepMaxOBHKOB BECOM 110 3 T KasKIbIH.
Wx cxopocts BpammeHus — 18 Toicf{ 00/MuH. B IlencunnBa-
HUU YCTAHOBJIEH HAKOIUTEIDb 5AEKTPOSHEPTUN OT COJIHEU-
HO dJIEKTPOCTaHIIUU U BeTporéueparopos. Tam 200 cymep-
MaXOBHKOB BecoM 1o 2 Tg8amaeaior cymmapuo 40 MBrT
sHepruu. IlogobHas ycraHQBKa yske 9 ser paGoraeT u B
Hruio-Mopke.

ITo merkoTopriMm mdHEBRIMY NASA To)xe paspabaTbiBaeT
KOMIIaKTHBIe CHCTEMHI HAKOILJIEHUs KUHEeTUYeCKO 2Hep-
rumr. Bo3MOKHO,8aHACEHHO B CyIIepMaXOBUKE U3 YTIJIEBO-
JIOKHA BHE;pI‘I{I/I XBAgUT Ha BECh CPOK CIY:KOBI HEOOJIBIIIOTO
CIyTHUKA.

Ho 3HW\!1FTOB, kakum Ow11 H. B. I'yiua, B Mmupe He-
Mnoxﬂi‘noqpmy ¥ Pa3BUBAETCS CHUCTeMa OUeHb MeIJIEHHO.

Q=

Ectb npes!

J"
»\ 7 POBOT-MOBAP

«'éCRyCCTBeHHLIﬁ WHTEJJIEKT B HAIIK JHU UCIOJb3YIOT B
CHOBHOM B c)epe BBICOKHX TexHoJoruii. Ho mouemy ObI He
croab30oBaTh VIM B momaimineMm xossiictee? Hampumep, B
poisiuz moBapa. KasKabIil IeHb CTOATDL Yy ILJIUTHI, KaK 9TO Je-
JIAIOT MHOTHE HOMOXO3ANKM, He TaKoe YK OOJIbIIIoe YIO0-
BOJIBCTBHE. XOTS Ch€CTh UTO-HUOYIb BKYCHEHbKOE, HaBep-
HOE, KaKIbI He IIPOYb...»

Tax paccyxkgaer Tamapa Iloctuukosa us Capatosa. U
HaIllX 9KCIIEePThI ee moamep:;xkanu. B KemOpum:xe, Hanpu-
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OguH u3 BapMAHTOB PYCCKOTO
3JIEKTPOMOOUJIIA OyaylIero.

Mep, UWHIKeHepPHI ITPOIeMOH-
CTPUPOBAJN CIIOCOOHOCTH
poboTra K obyueHuio. Pobo-
Ty MOKAa3aJii IIPOIecC IIPHU-
TOTOBJIEHUS BOCBMHU IIPO-
CTBIX CajJaTOB, u H
TOJBKO IIPABUILHONEX
IIPUTOTOBUJI, HO U U300pes

IeBATBINA, IIP a® CcBOU

CcOOCTBEHH q
g o0yuenus poboTa-mioBapa ObLIa, 1 Ha ol1I1e-
IOCTyIHAs HEeHPOHHAS CeTh, OIpee IIPUBLIYHBIE

HaM IIPOAYKTHI M KYXOHHBIE ITPUOOPSH

IIPUTOTOBJIEHUS PABHBIX OJIIO].
IIpoBemennsniii B creHax KemG

9KCIEPUMEHT TTOKAa3aJI, UTO O

00XOQUMBIE IJIA

PUAKCKOro YHUBEPCUTETA
% DOOOTA I'OTOBUTH MOMK-

Ho. Tak uTO uepes HECKOJIb Ha JOMAIITHUX KYXHSX, B
fapax u pecTopaHax MOTLYT THCS IIePBLIE POOOTHI-IIO-
Bapa ¢ MCKYCCTBEHHBI TQJIT@KTOM.

Bosspaliasicb K Hane4araHHOMY

SJE ObMJIb BYOYLUETO

1 XBaJIAT 9JIEKTPOMOOUIN, APYTUE PY-
OpOHEI He 0e3 ocHOBauuii. K 310l Teme He
n «IOHBIT TeXHUK». A s, 03HAKOMUBIIINCH

fla’ke BHEIITHE He ITOXO0XKU Ha TpaHcrmopT X XI Beka, Ka-
M OBbI ero X0TeJIoch BuAeTh. HeysKeiu nusaiiHepbl He CIO-
OOHBI IIPEACTABUTh HEUTO OoJiee mHTepecHoe?..»

Ito MHeHHe Hariero uuraresns Uropa Komomuiiniesa us
aBTOoMOOMIBHOTO ropoaa ToabsaTTu. Halriu sKcmepTsl corJia-
CHUJINCh C HUM JIMIIbL OTYAcTHU. IlocMOTpuTE Ha PHUCYHKE
BBEPXY, KAKUMH IIPEACTABIAIOT cede 3JIEKTPOMOOUIN Oy ay-
II[ero poccuiicKue nusaiiHepbl, IIPUOETrHYBIINE, KPOMe IIPO-
Yero, U K IMOMOII MCKYCCTBEHHOIO0 MHTEJIJIeKTa.
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SUIVIA —
NMOPA
NOrPETbCAH

IHenmpanu3oeannoe
omonaenue ydoono, Ho Hapady
c num 6 Poccuu donzo euye
6ydem cyuecmeoéamdv newHoe.
A 6 zopodax épemsa om épemenu 6ydy
pabomams anekmpuieckue o6ozpe u:

O Hux u nozogopum. SN
Kepamuueckue oborpenarest @BODHT caMo Ha3Ba-

HUe, COCTOAT U3 KepaMUUecKd
KJIIOUeHa IIPOBOJIOKA, JUOQ/En

IIAIOT BBIJIEJI
KepaMuue
JIe BBIKJIK

¥ KBapIIeBble, IIPOLOJIKAIOT I'PETh U II0C-
H&HOPHHHBIfI IIPDUMHITUII U3aPEeBJI€ NCIIOJIb-

BaJia Ter10. Ee craBuiu B IeHTpe U30bI TaK, UTOOBI
2 a TeIlIo BO Bce KOMHATHI. II0BEpXHOCTD, OTAAIOIIYIO
, JeJIaJau MaKCHUMAaJbHOIi, BO BCIO CTEHY.
Jarogaps eCTeCTBeHHOM KOHBEKIIUU IIPOMCXOMMIIIO ABHU-
eHune BosAyxa. IIporpesasich, OH IIOJHUMAJICS BBEPX, yC-
yIas MecTo XoJiogHoMmy. IlepeMecTuBIINCEH JajbIlle OT Ha-
IPeTO¥ CTeHBbI, OCTHIBAJ, ONycKaJyicAd BHuU3. Llupkyranus
IPOUCXOANJIA IIOCTOAHHO, JO TeX IIOP, IIOKAa He OCThIBaJa
cama Imeub. bjarogaps BBICOKOH TEIIJIOEMKOCTH IIeUU TO-
IIATH €e JOCTATOUYHO OBLLIO Pa3 B CYTKH.
Amnajoruuso paboTalT U KepaMUuecKue ILIacTUHbI. g
mmameseil mogo0paH MaTepUas C OITUMAILHBIMI IIOKa3aTe -
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& Cxema
nnura Kopnyc KepaMHu4YeCKoro
o0orpeBarTes.

Harpetwiit sosyx Gnarogapn
BCTRCTREHHOR KON RE ML

I_ NpOdHANPOBAHLIA

TENNOOGMEHHMK

OcHosmno#

HarpesaTeNbH
INEMEHT

XonogH il o= gk 1 SOXORMT W pol
TENA0C Shai MMM M Wb/ csaeTcR

MU IIOPUCTOCTHU, TBEPAOCTHU U TI
HUS OIpeIeeHHON TeMIepaTyp I'PEB OTKJIIOUAETCS, HO
PyPRAIONINHI BO3IYX, OT/IA-
Basd eMy TeILJIO U IIOCTeIeH 1Bad. [Iporecc compoBosK-
JlaeTCsI eCTeCTBEHHON KOHBEKIIHEN, Oyiarofaps YeMy IpOrpeB
IIOMEIIIeHN S IT0JIyUYaeT Homepubrii. Korga remmeparypa
KepaMUKU TOCTUTAET IeJIEHHOTO MUHUMYMa, CHOBa
BKJIIOUAETCS IO poliecc ITOBTOPSAETCA.

K kBapress peBaTesAM OTHOCSATCS MOHOJUTHBIE
mmaHesu, uar Hble M3 YKUCTOT0 KBaplla WU ¢ J00aB-
HBI (KepaMo-KBapiieBbie). B mpubope Ha-

3JIEMEHT TepMEeTHUUHO 3aKPLIBAETCS B 0C0O0OTT

1 CTEHKAa KOpITyca 3aKpPhIBaeTCA OTPAKAIOIIUM dK-
: — OOJILIIIMHCTBO IIPOU3BOIUTEJIEH IIPeaaaraoT ero
OUTH OTHEJNbHO. MeXIy HUM U HmaHeJabi0 B HEKOTOPBIX
IeJIIX MOJKHO BCTPETUTDH IPO(PUINPOBAHHBIN TEIJI000-
HHUK. PsI Ipou3BoAUTE e ITOMEIAIOT IIPU00p B MeTaJl-
JUYEeCKUi Kopmayc. B MesoM KOHCTPYKITUSA IIPOCTasi, HO IIPU
9TOM HepasbopHasd.

Munyc Tako#l KOHCTPYKIIUM — OTCYTCTBHE TEPMOPEryJis-
Topa. TexHoJIOTH CO3HATEIBHO €r0 He CTAaBAT — HerJe MOH-
TUpoBaTh. I[09TOMY TEPMOPETryJATOP IMPUXOAUTCA TOKY-
aThb OTJEJIbHO.
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Kabens-kasan

KBapuessbrit
oborpeBarejb
JOBOJIBHO
YacTo Kpenar
nox,
IIOTOJIKOM.

1 = Cranumoh =

2 ~ BGowonan N
3 - Bowosas
4 = Harpenan

IIpu pabGore
oborpeBaTeasd HCIOMAL

4 — Opasar 3
6 =~ BeTRCEHHMA TEPMOCTAT
T = KposiLrmedsie

B = Katons merarwm

Jla: KOHBEKTOD 8 - 3AUMTHER DRSTHA

Boii. B mepso
paboTaeT K bIMHAsS OaTapes IeHTPAJbHOIO OTOILICHII:
Harpesa ce0sA BO3AYX, KOTOPBIA MHOTHUMAETCS
A MecTo IIpoxJjaguomy. Ilo BTopomy MeTonmy
ble JIyYM HArpeBaloT II0JI, CTEHBI U MebeJb.
TM PabO0THI IpubOpa CAEAVIOIINIi: IIOCJIe BKJIIOUe-
peBaTeJbHBLINA DJIEeMEHT OLICTPO pacKasgeTcsa I0-
Ha U HAaUMHAET HCIIYCKAaTh nH(ppaKpacHble Jyuu. IIpo-
0l Uepes3 KBapIeBYI0 000JIOUKY, BOJIHBLI OTHAIOT YACTh
eprum e, OT Uero maHeJb rpeeTcs. Bece mpeaMeTbl BOKPYT
O)Ke HauMHAIOT MeJJeHHOo HarpeBaTbes. Yepes 20 — 30
MUHYT TeMIlepaTypa Kopiyca mogaumaercs g0 +95° C, moc-
Jie 4ero XOJOIHbIe BO3AYIIHbIE MIOTOKU CHU3Y BBITECHAIOT
TEILIBIA BO3AYX HaBepx. TaM BO3AyX OXJIAKIAETCA U OILyC-
KaeTca BHU3. VI Tak 1o Kpyry.

IToBepxHOCTH IIPEeaAMETOB B 30HE JOCATraeMOCTH mHQpa-
KPACHBIX JIyuell MeIJIEHHO IIPOrPEeBAIOTCS M CAMU CTAHOBST-
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Hompnuiwas spapgeess TAWTI

IIpunaun pa6oTs KBapIeBOTO
HUK-o6orpesare.

Harpenat sfumum ssssn

Cxema KBap1eBoro ooorpeBareJis.

csd MCTOUHUKAMH Telljia, 000rpeBasi, B CBOIO O e,ug, 03-
IyX OKOJIO celsd.

BousbIimas yacTh KBapleBhIX IIaHe el mv& CUMAaJIb-
HYIO MOIITHOCTBE 10 3,0 KBT 1 Bec — .

Haxomner, cymiecTByer elrie ogHa p
KpacHBIX oborpeBaTeseii, X eIle Ha
ITo KBapIiieBasa Kojiba ¢ Harpesa
BOJIOKA 13 BoJIb(hpamMa, HuXpoMa
3aKJIIOUEHHBIM B METALINUYQCHE
myc. 3a TpyOKaMu CTaBUTC
HNK-usayueHne B CTOPOHY IIO

B ocTh UH(ppa-
pedieKTOpaMu.
ajeMeHTOM (IIpo-
apOOHOBBIE TTOJIOCKH),
U ILJIACTUKOBBIN KOP-
sKaTesb, HAITPABJISIOITUHT
E€IeH1sa IPUMEPHO TaK JKe,

Kak abasKyp JIaMIIbl H Jf$ieT’cBeT B OJHY CTOPOHY.
NK-n1yun, BCcTpeTHB ¢ mperpajoi (1o, medesb, cTe-

HBI, IPyTue mIpen ImepenamT el CBOIO SHEPTHIO.
MuoroJseTHmiT 0 SKCILIyaTAI[UY IIO3BOJINJI BBIJEIUTh

Y KBapIieBb: eKTOPOB CcJeAyIolue IIPenuMYyIIecTBa:
& ; OTCYTCTBYIOT KOHBEKIIMOHHEIE IOTOKH,
M & e B BO3/IYX IIbLJIb; IPAKTUYECKU PAaBHOMEDHOE
IIPOTPEBA OMeIlleHs IT0 BbicoTe. MaJIbIii Bec II03BOJIS-
eT Jje @ ePECTaBJIATL IPUOOP M3 KOMHATHI B KOMHATY UJIN
SPEBO3TITH Ha mauy u o0paTHo. CropeBIITyI0 MM HOBPEK-
% 0 TPYOKY MOJKHO 3aMEHUTb CAMUM.
BIipoueM, MUHYCHI TOKe ecTh. [lauTenbHOE BO3IEiCTBIE
(bpakpacHBIX JIyueil Ha TeJO0 UYeJIOBeKa MOKeT BBHIBLIBATH
HeTIPUSATHBIE OIYINeHNsA, II09TOMY KPOBaTh He MOJI’KHA Ha-
XOAUTHCSA B 30HE IpaMoro oosnyuenus. IIpubop 6bIicTpo oc-
ThIBaeT IIPU OTKJIIOUeHNU. KpacHLII CBEeT B HOUHOE BpeMs
MO:KeT MelraTh. IlosToMy pedieKTOP BBIKJIIOUAIOT HA HOUb.
Kaxoii o6orpesarens BEIOPATh? ATO 3aBUCUT OT HECKOJIb-
KuX cooOpakeHuii. PasHoe cTpoeHmre 1 IPUHIUIILI PAOOThI
BBISBUJIN CUJIbHBIE U cJiabble CTOPOHBI YCTPOMCTB.
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¥ kBapiesoit nanesu muoro mirocos: KIII no 95% , 6bI-
CTPBIA Harpes IMaHeJau — OKoJo 20 MUH, IPOCTOTA KOHCT-
PYKIIUM — TaM IIOIPOCTY HeueMy JoMaTbcsa. [Ipubop mpo-
CTO YCTAHOBUTD HA IT0J UJIU CTEHY, ¥ HEro 00JIbIIas TeIIo-
€MKOCTbh, IIO3BOJIAOIAA AJIUTEJIbHOE BpeMs IOAIePsKIIBATD
KOMMOPTHYIO TEMIIEPATYPY B KOMHATE IIOCJe OTKJIIOUEeHUA.
A TepMeTHYHOCTEL II03BOJISET MCIIOJIb30BATH YCTPOMCTBO B

IIOMEIIeHNAX C IOBLIIIIEHHON BJaaKHOCThIo. HakoHelr, b
BO3MOJKHOCTD HCIOJIB30BAaTh B COCTaBE «YMHOTIO [ .

K HemocTaTKaM MOXHO OTHECTH OJOBOJLHO COKYVIO
IleHy, 3HAUNTEJbHBIA Bec HMaHeu, 3aTPyaAHs ui Tpauc-
IIOPTHUPOBKY 1 HaBeIlIMBaHIe Ha CTeHy. B RT, Kak
CKa3aHO, He BXOAUT TEPMOPETryJIITOP. IX0Je U3
CTPOS HArPeBaTeJbHOTO 3JIEMEHTA II HTY He II0[-

JIEJKUT, a BBICOKAA TeMIleparypa Ko

Kepamuueckuii o6orpeBaTess I
POB BBIUTPBIBAET Y OCTAJBHBIX
KOPOTKHUII IIPOMEXYTOK Bpe H cmocobeH 000rpeTh
BCIO KOMHATY W IPOJOJIMKae €KOTOpOe BpeMsA TI0CJIe
oTKJoueHus. ILitfochkl me €HbI BBIIEe, HeJOCTATKOB
HemHOTO0. IlerHa sTOor0o 060TPEBATENIA OOBIUYHO HUMKE, UeM Y
KBapIeBOro, HO U M CTh HBIIIE.

Ha uto my:x BHUMaHMe IIPpU BbIOOpEe KepaMu-
YeCcKoTro oborpe MomtHocTs oborpeBaTes s U ILJIO-
aah ImoMe
Mo:xHO HE aTh ¢ BBIOOPOM U KYIUTH 000TpEBaTEeIb,
KOTOPBIaHE WITOTAHEeT» 000rpeBaTh OOJIBIITYI0 KOMHATY.
0¥ KOMHATBI BIOJIHE MOJKET IMOJAOUTY HAaCTeH-
BaTesib. @YHKIIS aBTOIIOBOPOTA II03BOJISET
oborpeTrs Bcio KoMHATy. O0orpeBaTesib TaKk:Ke
WUYECKU OTKJIIOUAETCA IIPU OMPOKUALIBAHUU WU
oHe 75 rpamycoB. Haamuwme 3aluTHON peIIeTKU HAa
opIIyce IIPeJoXPAaHUT OT OKOTOB. JJIEKTPUUECKUNA TEePMO-

aT IIO3BOJUT MOAAEPIKAaTh ONTUMAJbHYIO TEMIIEPATYPy B
OMEIIeHUHU.

ITocKOJIBKY MIPOMBIIIIJIEHHOCTh BBIIIYCKAET AOCTATOUHOE
KOJIMYECTBO Pa3JIMUYHBLIX MOJeJieii, Bcerja e€CTh BO3MOXK-
HOCTBH BBIOOpPA — HAJ0 TOJILKO IIepe] IOKYIIKON BHIMATEe Ib-
HO O3HAKOMHUTHCA C XapaKTEePUCTUKAMM KaKA0To mpudopa
10 IpuUjJaraeMoMy OIIMCAHUIO.

a FPO3UT OXKOI'OM.
WHCTBY IIapaMeT-
OB OTOIJIEHUSA. 3a

K. KAPACEB
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SSC Tuatara — runepkap amepukaH-
ckoit komnaHum Shelby Super Cars. MpoTo-
TN MaWuHb 0huLManbHO 66N NpeacTas-
neH B 2011 ropy B Knutae npu oTkpbITUM
Tam npepcraBuTenscTea komnaruu Shelby
Super Cars. [lpon3BoacTBo aBTOMOGUNS
6bin10 3anyweHo B 2014 rogy v npofonka-
eTCcs no cei AeHb.

ABTOMOGUNb HOCMN paboyee HasBaHue
SSC Ultimate Aero TT 2, noka KOMnaHus He
pewnna patb emy ums Tuatara, BCNOMHUB O
penTuauu Tyatapa, obuTalowen Ha ocTpo-
Bax Hooit 3enanpuu. Ha s3bike maopw
tuatara o3HayaeT «MUKW Ha CMUHe», 4TO
COOTBETCTBYET OMUCAHMIO KPbIIbEB, YCTa-
HOB/EHHbIX HA 3afiHel YacTu aBTOMOOUNS.

SSC Tuatara ocHauwaetcs gsuratenem V8
C ABOWHbIM Typ6oHapaysom. [iBuratenb
maccon 194 kr paboTaet ¢ 7-cTyneH4yaTon
rMApOMExaHUyeckoir KopobKon nepep,
160 C 7-CTYNEHYaToN CEKBEHTAIbHON

60TM3MpOBaHHO KOpobKoi nepeaay, 06o-
PYAOBAHHOM TPOHBIM AUCKOM CLEneHUs.
B okTA6pe 2020 roga, Ha 11-kunomégpo-
BOM yyacTke wocce B Hesape, SSC, Tua
une

CTasn cambiM ObICTPbIM CEPUIIHBIM a
Ha nnaHeTte, pa3suB cKopocTb 508,73 Ki

TexHUYeCKue xapaKrepuctu
TuN Ky30Ba ceevveeennnns
Konnuyectso asepei
KonecHas dopmy.
[nvHa aBIOM
WnpuHa ..
BeicoTa ......:
Konec
Knupe
M3

nepBbIl CEPUIHLIA Nner-
e MepBblii TaHK Knaccuyec-

K Obin paspabotaH B 1916 — 1917
noJ, pyKOBOACTBOM MPOMbILWNEHHNKA
yu PeHo Kak TaHK HenoCpeACTBEHHOI
OALEPXKN nexoTbl. Ha BoopyxeHue dpaH-
| uy3ckoit apmueit TaHK Gbin NpuHAT B 1917
rofy. MoanduuMpoBaHHbIA BApUaHT BbIMyc-
kanca Takke B CoseTckoit Poccuun nop Ha-
3BaHneM «PeHo pycckuity.

FT cTan nepebiM TaHKOM, MEBLINM KOM-
MOHOBKY, MOJYYUBIIYIO NO3XE Ha3BaHue
«knaccuyeckon». OtaeneHune ynpasneHus
pasmelanock B 1060BOII YacTh TaHka, boe-
BOe OTAeNeHne C GalHei Kpyrosoro Bpa-
LeH1s, B KOTOPOW HaxoAnnochb OCHOBHOe

BOOPYXeHNe TaH-

Ka, pacnonara-
B nocL B cpepHeit
i YyacTu TaHKa, a
MOTOPHO-TPaHC-
MUCCUMOHHOE OT-
JefeHne 3aHnmMano
KOPMOBYIO ~ 4acTb
Kopnyca. Jkunax
TaHKa CoCTOAN U3
LBYX YeNoBeK — MexaHWKa-BOAUTENA U KO-
MaHAMPa, 3aHUMABLIEroCs TaKKe 06CayKU-
BaHMEM NyWKKU UAKU NynemeTa.

TexHu4yecKkue xapaKTepuCTUKU:
[nuHa Kopnyca TaHKa ... e 4,100 M
....1,740 m
....2,140 m
..ee 410 MM
.. CTaNbHaA KaTaHas
6,5 T (c nynemertom)
...6,7 T (c nywkon)

MoluwHocTb aBUraTens
CkopocTb Mo wocce ....
3anac xoAa no wocce
MpeofoneBaemMas CTeHKa ..
MpeofoneBaemblit pos ..
lMpeogonesaembliii 6pog, .
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DOTOMACTEPCRKAA

HE bY LEM
POXATD...

Y ¢pomocwemxu c pyx ecmo

céou narocol. Ona daem
cKopocmbv u MOOGUNLBLHOCMDY,
dobasnaem aggexm
npucymcmeus, no3eéonaem
6bL.cmMpO peazupoéamdv Ha
npoucxodaujee u onepamueHo
menamb mouky ceemrku. O0naro
cmanoéamcsa 6u0HbL MUHYCHL, K020
domozpag 6udum é pe3ynromanye
001bULOE KOULECTNB0 CMA3AHHBLX
CHUMKO6, NONYLUBUWUXCA

6 pe3ynvmame nodpazueaniis
¢omoannapama. Bopombca c amum
MOMNCHO € OMOU,bIO, CRel @I bHbLY
005eKMuU606, 6HYMPUMAMPULHBLX
cucmem cmabuaU3AY UL, cmeduKamos,
a maxsice NPasUABHOZ0 No6edeHusn
camozo ¢pomoepada.

IIpe:xfie BCero cmasdamHbie (poTorpa)uy MOTYT BO3HUK-
HYTbh J323aIANHHBIX BhRIAep:;KeK. PyKu y Jdroneii, 0coOeHHO
B CIICHIKE,BCerJa HeMHOI0 II0ParnBaioT, 13-3a Yero Kame-
pa mButaercsa. IIlpuuem ueM 00BEeKTUB Ha Kamepe OoJiee
TAMHHOMPOKYCHBIN, TeM cuUJIbHee OymeT cMas.

ITosTomy mmocrapaiiTech, YTOOBI MaKCHUMAaJbHAS BBITEPIK-
K8 B CeKYHJAaX IIPU CheMKe ¢ PYK He mpesBbimiana 1/ F, rae
F,— skBuBasieHTHOE (hOKYCHOE PACCTOSHUE, PACCUNTAHHOE
C y4eTOM KpOII-(paKTopa MaTPUILbI.

Wnu, roBopsa mpoirie, 5TO 3HAYUT, UTO IIPU chbeMKe ¢ 50-
mm o0'beKTUBOM Ha MaTPUILy, KPOI-(paKTop KOTOPOI paBeH
1, MmakcuMasIbHAasA BBIEPIKKA He MOJIKHA IIPEBBIIIATH 1/
(50x1) ¢, To ectb 1/50 c. IIpu cheMKe HAa MaTPUITY C KPOII-
daxTopoMm, paBHBIM 1,5, U TeM Ke 00BEKTHBOM MAaKCHU-

5 «¥Ousbrit TexauUK», 2023 1. 65



Ecau BBl cHUMaere ABUIKY-
IUICSA 00bEKT U yCTAaHOBUJIU
HEJOCTATOYHO KOPOTKYIO BBI-
EPIKKY, CTA0OUIU3ALUA KaMe-
pBI He NOMOSKeT u30ekaTh
CcMa3aHHBIX Yy4aCTKOB Ha ¢o-
Torpacduu.

B 3epranabsHBIX
(doroannaparax
CTa0MIN3ATOP

B 00'bEKTUBE
IIOMOJKET cpasy
B BHJOUCKaTeJe
YBHIETH CTA0OUIU3UPOBAHHYIO KAPTUHKY — 0€3 TpPOskaHu s
u300pasKkeHusi ropas3ao ynoo0Hee KOMIIOHOBAED Kaapbl.

MaJbHasA BBIAEPsKKA MOoJIKHA ObiEh &/(050x1,5), To ecTh 1/
75 U MeHbIIIe.

Yem Oousbine porycHoesPacerdoanme o0bEeKTUBA, TEM
Kopoue MUHMMAaJbHAA BEIEPEKA, IIOCTOJBKY OT (pOKyC-
HOTO PAcCTOSHUSA WM KPOI-PaKTOopa 3aBUCUT YI'oJ 0630pa
o0beKTHBa: ueM BLIfIIeN)IRYCHOE pacCTOsIHUE, TEeM YiKe
yroJ o63opa u geM BepofATHee, UTO JI0O0oe KosebaHMe Ka-
Mephl IPUBENET K, CMA3LIBAHNIO N300pakeHus. 1 BooOIie
C PYK Jiyulliefie CHUMATh IIPU BBIJEp:KKaxX aamuuee 1/25
CEeKYH/IBI.

IIpaBaams ToCaeqHee BpeMsa Ha IOMOINb (poTorpady mpu-
nuiateoBpeMenHasa TexHuka. MHorre KaMmephbl 1 00 beKTUBBI
HbIHe CHaOKeHbl cucTeMaMu cradbuausanun. Tak, ecan Ha
BaIreM 00bLEKTHBE eCcTh Kakas-a1ubo u3 abopesuaryp: VR,
IS, VCy0S, 0SS, OIS, To B HEM eCTh OITUYECKUH CTAOUIN-
3aTop.

OnTuueckas crabuamsanusa B 00beKTUBaX 00ecIeunBaeT-
¢S TOABMIKHBIM OJOKOM JuH3. Korga Kamepa HaumHaeT
HPOXKATh, dTOT OJIOK ABUraeTcs B IPOTHBO(da3e, KOMIIEHCH-
pys Ttpacky. I[Ipuuem crabuiamnsaiiusa B 00 beKTHBE CIIOCOOHA
KOMIEHCUPOBATh TPACKY B 2 — 4 HAIIPaBJIEHUAX; IPYTUMU
cJI0BaMM, 5TO HAKJOHLI BBePX-BHU3, BIIPABO-BJIEBO U JIU-
HellHbIe CMeIlleHusA BBePX-BHU3 W BIPaBO-BJaeBo. OmHAKO
ONTHYECKNEe CTAOMIM3ATOPEI He IacAT TPACKY IIPU Bpalie-
HUU KaMephbl.
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CregukaM 0CBOOOAUJI KaMepy OT
ILJIOTHOTO MPUKOCHOBEHUS K IIa3y
omeparTropa s KagpUPOBaHUA.
ITO NMO3BOJIAET YBEJIMYHUTHh THATIA-
30H JBUJKEHUI, a MCIOJb3Ys BHE-
IIHUH HAKaMePHBIH KOHTPOJbHBIN
MOHUTOP OOJILIIOTO pa3Mepa, MOJK-
HO 00Jiee TOYHO ¥ TOHKO HACTPOUTH
(POKYyCHPOBKY.

U Bce ke He
OTKAa3hIBANTECH OT
MITATHBA, €CJIH €CTh
TaKas BO3MOSKHOCT.

IhPeKTMBHOCTD ONTUYECKUX CTAOMIN3ATOPOB OOBIYHO
cocrasiasier 3% — 5 crymneHeil skcmosunuu. CTymeHb 9KCIO-
BUINNIF = 5TO PacCTOAHMNE MEKAY MOCTYIIHBIMHU 3HAUEHUSI-
MU BhiiepKKU. Eciu crabuiamnsaTop KOMIIEHCUPYET, HaIllPU-
MED,\3 €TyneHU SKCIO3UINMU, 9TO 3HAUUT, UTO Ceiiuac BHI
MQ:KeTe IMOJYUaTh Pe3Kle CHUMKY C BRIIEP:KKOM AJInHHEe,
JeM g0 sToro. IIpoiie roBopsi: HanmpuMmep, paHbIlile MAKCH-
MaJILHBIM 3HaUeHueM paboueil BbIep:kKu 06110 1/250 ¢, To
Terepb oHO coctrasasaeT 1/30 uau 1/25 c.

Kpome onTtuueckoii, cyIiiecTByeT ellle 1 MaTpPUUHAS CTa-
ounuzanusa. CyTh ee paboTbl — B MeXaHMU3Me, KOTOPBIH
IBUTAET MATPUIY CAMOM KaMephl B IPOoTHBO(a3e BO3HUKA-
oM Kojgebanusam. MaTpuunasa cTaduaInsanusa TaCuT Ko-
JebaHuA B IATHU HAITPABJIEHUAX: HAKJOHLI BBEPX-BHU3, Ha-
KJIOHBI BIIPaBO-BJIEBO, JMHEHHLIE CMeIleHUsI BBePX-BHUS,
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JUHEUHbIe CMeIleHusd
BIIPABO-BJIEBO, a TaKKe
IIOBOPOT.

C Takoii crabuiusa-
nuel cHUMATL CTaHeT
ynobHee make cCO cTa-
peIMU  00'BeKTUBAMU.
Tonbko OyAbTE TOTOBBI
JUIMUTBCA OBYX oOcel
cTaduIn3anum, OCTaB-
II1NCHh TOJBKO C TPeMsd
(HAKJOHBI W TOBOPOT).
I paboThl OCTABIITUXCA
oceil (IuHEHHBIE cMelle-
HUS) KaMepe HY:KHa WH-
(dopMmaliua o JUCTAaHIIUU, KO-
TOPYI0O TaKue O0OBEKTHUBBLI He

IIPeNOCTABIIAIOT.
Camoro Jjyurirero sdexte IOOUTHCS, COBMECTHUB
MATPUUYHYIO U OIITUYECKYIO omnusanuu. Takum odpasom

KOMIIEHCUPYIOT CUCT

00BEeKTHUBE.

Kpome mepBb , CYIIIeCTBYET eIlle U 9JeKTPOHHAaA
CTa0MIM3AII NS, KOTOPasa YacTO UCIOJb3yeTCsA B HeIOPOTUX
Kamepax ux cmaptdonax. I sJIeKTPOHHOI cTa-
OMIMBATIHR MOJIb3YIOTCS HUKAKKe MOIMOJHUTEIbHbIE

TOJIBKO aJITOPUTMBbI, UMEIOIIEeCd B CAMOM yC-

@. A'00pesaeT KapTUHKY 110 KpasaM, cy:Kas yroJ o0-
307 {poMe TOTrO, €CTh PUCK, YTO HAUHYT MJBITH Kpasd
OpasKeHm!s.

OnHako, moMKaNIyi, HANJIYUIINiA cIocod n3bekaTh Tpsc-
U IIPU ChEeMKe — HCIIOJb30BaHIe 3JIEKTPOHHOI'O CTEeAMNKA-
a. Tak HaswIBAaIOTCS YCTPOICTBA, KOTOPBIE OJarogaps Cu-
cTeMe I'MPOCKOIIOB U1 3JIEKTPOMOTOPOB KOMIIEHCUPYIOT TPSC-
Ky, BOSHHUKAIOIIYIO IPU CheMKe Ha xony. OT KojuuecTBa
ocell crefuKaMa 3aBUCUT CTeIeHb cTabuamsanuu. dem mx
0oJIbIlIe, TEM YPOBEHb CTAOMIM3aIluU BhIMIE. TaKkiKe CTOUT
o0paTUTh BHUMAaHNE Ha IPOLOJIKUTEILHOCTL PAOOTHI yCT-
poiicTBa 0e3 moA3apAIKN aKKyMYyJaATOopAa.
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Kpowme Toro, umeiite B BUAY, UTO

CTeINKAaMBbI JOBOJbHO JOPOT'M U K

TOMY JKe YTAKeJIAT BaIlly Ka-
Mepy Ha KHJIOTPaMM, a TO U
OoJibIIIe.

Bupouewm, maxe camasa co-
BepIIeHHAs W Joporas TeX-
HUKa TpedyeT MpaBUJILHOT
Hell oOpaieHus. B
CKOJbKO COBETOB, K
JaTh Ballll CHUMKW U BYWIE0

Hambojiee Kaue MH.
IIpu cpemMKe co cTabUIM3aTOPOM JIYUIlle HE MCIQIHL30BATh
00BEeKTUBBI ¢ (DOKYCHBIM PACCTOSH e 50 mm,
ecJid IJaHUpPyeTe ABUTAThCA C KaMe . Besnu usbe:xarnb

CBhEMKHU C TEeJIEOObeKTUBOM HE IIOJYEUTCY JIYUIlle UCIOIb-
30BaTh IIITaTUB.

HecmoTpsa ma To, uto cTabd
MaTh ¢ 00Jiee BHICOKMMMU 3HE
UT UMU 3JI0YIOTPEOIATH. PBBIX, IOMHHUTE: UTOOBI
4eTKO 3a()MKCUPOBATH NBIKVIINICI 00BbEKT, HEOOXOIM-
MO CHUMATL C HanmboMee\KopOoTKON BhIAEep:KKOoM. CTadbu-

ATOP IIO3BOJIAET CHHU-
BBIOEPX KU, HE CTO-

JIM3aTOP KOMIIEHCHUPYEe panuu KaMephsl B pyKax, a He
IBUMKEHUSI 00be Ku. Bo-BTOpPBIX, HE CTOUT CHU-
MAaTh Ha Ipe BOBMOJKHOCTeH crabuausatopa. IlosTo-

My Ges Heob CTHU HA IJUHHBIX BBIAEPIKKAX JYUIIIe
He CHUMAZF \
op — He 3amena mratuBy! Ilo-macrosimemy
F{EePIKKY BBl CMOJYKETe IPUMEHATD, TOJbKO KOT-
aleyKXHO yCTAHOBJIEHA HA IITATHUB. TOJBKO He
OTKJIIOUUTH CTA0MIN3AaTOP, KOrga OyaeTe CHUMATE
C THBA, TAK KaK He BCE€ MEXaHM3MBbI BeJyT ce0si Kop-
HO IIPU BBIJEPIKKAX, AJIAIIUXCSA HOJIBIIE HECKOJIbKUX
VHI,.

Haxomner, cHumas ¢ pyK, He Gororpadupyiite Ha Oery.
006s3aTeIbHO OCTAHOBUTECH, 3aJIeP:KUTE AbIXaHNe, KaK IIPu
BBICTpeJIe, IPUIKMUTE PYKHU C KaMepoil ILJIOTHee K TeJy U
JIMIIB TIOCJIE 3TOT'0 HAMKMITE CIIYCK 3aTBOpa. A eIrfe Jiydiie
creaiTe cpasy Cepuio CHUMKOB, YTOObI TOTOM OBIJa BO3-
MOJKHOCTBH OTOOpaTh JyUIIlue.

H. SBEPEB
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Ha yporxax nopoiifovieagem nyrHo noka3ambv
MaeHbKY10 e anpumep MuKpocxemy,

MexXanu3m i CYULeHHbLI Y6emoK uau KPpucmann.
Coenamo 3 e¢noixcno. Hanpaeueé na nezo 6e6-
umope Komnviomepa uiu Ha IKPaHe
MO ysudemov npedmem 60 6cex nodpodOHOCMAX.

2 970 Aesiaiu mo-apyromy. Tak HasbIBaeMbIe «BOJI-
% doHapU» — MPOEKIIMOHHBIE ITPUOOPHI, C IIOMOIIHIO
OTOPBHIX MOKA3bIBAJM HA dKpaHe M300pakeHus, HaAPUCO-
HHBIE€ Ha CTeKJe, IoABuUInCch npuMepuo 500 et Hasaz.
W3zob6perenue «Bose6HOroO (hoHAPSA» IIPUHALICKUT, KaK
YUTAIOT UCTOPUKH, TOJJIAHACKOMY yueHOMY XPHUCTHUAHY
Troiirency, a narckuit marematTuk Tomac Banerencren cranu
TJIABHBIM IIOMYJIAPU3aTOPOM allllapaTa, IyTeIllecTBYs C mo-
KasaMu II0 ropojgaM EBpOIIBI.
WM3uavaabHo BOIIEOHBIN (DOHADPE CAYKUI AJIA pasBjeue-
HUSA 3HATU, OJHAKO BCKOPE OH CTaJl OUeHb IIOMyJIAPeH cpe-
IV TIPOCTOTO HaceJeHUs.
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CIIEJIAMI IJISA INKOJIBI

Puc. 1. B crapuaHOM 3nuanacKomne
cBeT [JaBaJjla MacifHasg JaMmma
(caeBa). I'opauunit Bo3gyx (moporo
IBIM) BBIXOIUJ uepes3 TpyOy. Crpa-
Ba, HA IOI’HEMHOM CTOJIUKE — IIpe-
napar (Hanmpumep Kpucrajia). B
BepxXHell CTeHKe Kopmyca O0BbeK-
TuB. Ha HeM HakJIOHHOe 3epKaJjio
OJIS1 MOJIyYeHUS M300paskeHusd Ha
cTreHe uan Ha 3kpane. Ha npasoi
CTeHKe Kopmyca OOBEeKTHB IJIs
IIPO3PAaYHbIX KAPTUHOK, PHCOBaB-
muxca B XIX Beke Ha cTeke.

B panHem mepuone MCIOJIb30BaHUSA (hoHA Suremn
IIpeCTaBJIEHII CKPLIBAIU (pOHAPh OT Iyias spuTreiieir. O0pasbl
IIPOEIMPOBAINUCH Ha KJIYObI [bIMa, CTe aHbI U Me-
JI1 HeOOJIBIION (popMaT u3-3a CIa0bIX UHITKOB cBeTa. Ya-

CTO TeMOHCTPATOPBI UCIIOJIH30BATIU TAK HA3HIBAEMBIE «OIITH-
yecKue ANIUKKU» Ha Kojiecax. U BLJIV CHEJIaHbI U3
IIPO3PavYHO MaTepuu, Ha KOTOPOH OKa3bIBAJIN KapPTUHKU.

CxkpriBas (oHAPDH U IIPoe pa3bl Ha KJIYOBI ObIMA,
KTa IPUCYTCTBUA B 3aTEM-

pary uma «(poHapb

30BaHMe BOJIIIEOH apell 1e3yuTaMu, IOKA3bIBABIIINMU

BEpYIOIIUM, y eCIIOTHEN.

Cob6CTBEeHHO, "BOJIIEOHBIN (DOHAPh U CTAJ IIPOTOTUIOM
0OOJIBIITNH €MEeHHBIX IMPOEKIMOHHBIX ONTUYECKUX
yCTPO#iC nanpoeKTopa, POTOYBEJIUUUTE A, KMHOIIPO-
eKTOPa €4HO, SINANACKOIIA.

COCTOSJIO 13 AIUKA C JIMH30 U 3€PKAJIOM B
it yacTH, SPKON MACJIAHON JIAMIIBI X CTOJUKA IJIs
era. Ero ocserrajm cBeTOM JIAaMILI, JOIIOJHUTEIHHO

CBeT, OTpasKeHHBIM OT IIpeaMeTa, HOIanaJ B JIUH3Y
0BEKTUB), KOTOPas co3maBajia ero n3obpakeHne Ha 9Kpa-
He. IToCKOJIBKY CBET OTpakaJicsi OT IIPeaAMeTa BO BCe CTOPO-
HBI, TO JINIIIL HeOOJIbIIIAas ero YacTh IOoIafaia B 00LeKTUB,
1 n300pakeHre Ha dKpaHe II0JYUYaJIOCh HeJOCTATOUHO sAP-
KuM. Ero Mo)xHO OBLIIO HAOJIIOAATH JIUIIL B IIOJTHOCTLIO 3a-
TeMHeHHOM mmoMelneHnr. OTHAKO BO3MOMKHOCTE IIOKAa3aTh
I[eJION ayAUTOPUU HeOOJIBIIION IpeaMeT 0Kas3ajlach HACTOIb-
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Puc. 2. lIIkoxpHBIH 3MUAUACKOIN.
BepxHuii 00'b€KTHB NPeTHA3HAYEH
OJs1 TPOEKHWHN HEeNMPO3PadHBIX
npeavetroB. Iloq HUM 00BEKTUB
IS AUATIO3UTUBOB (caaiinos). Pyu-
KO¥ IMePeKJIYaJIu PesKuM padoThl.

KO IIeHHOM, YTO C 3TUM HEI0-
CTaTKOM CMUPUJINCH Ha He-
JIble IBA CTOJIeTUS.
IIpumensoTes uana-
CKOIIBI U ceiyac. J0 B
TOM, YTO Y H cBOM,
ocoOnle, IIPeruMYyIecTBa Iepe dJIeKTPOH o HKarxme?
] oe IIpHU IO0-
MOIIIY SJIEKTPOHUKU, HAa HEeM CTAHOB BUIHBI IIHKCE-
Ju. ITO CJEeICTBUE OTPAHNYEHHBIX JKHOCTell MaTpu-
IbI OOBIYHBLIX BeO-kamep. Ha oms oM m3o0pakeHuu
MUKCceJel HeT, BUAHBI JIUIIb 1 TOBEPXHOCTU IIpej-
MeTa, KOTOPBIX MOIKeT 0 Ka'KJIoM KBaJapaTHOM

MUJJIUMETPE COTHU ThIC KOJINUECTBO 3aBUCHUT OT
KauecTBa o0beKTUBa. Eca O CTEKJIO OT OUKOB, TO He
meHee 400, eciu 11 HHBIII 00BEKTHB, TO MHOTUE
TEICAYN!

Eme ogmo ot — B JOCTOBEPHOCTH MN300paKeHud.

MHAOPMAIIMIO O IIBeTe M300paKeHNsI,
acKoIIa ImepejaeT I[BeT TOYHO.
n300pakeHre SIUANACKONIA UMEeT IBa

BUCHUT OT 3amaun. Eciau HyKHO, KaK TOBOPUTCS, TJIAHYTH
JHUM TJIa3KOM, JOCTATOUYHO KAaPTUHKU BeO-KaMephbl, KOM-
bIOTEPA U 9JIEKTPOHHOTO IIpoeKTopa. [Jid u3yueHus mpes-

MeTa JIy4Ille MIPUMEeHUTh dSuuanackon. 110 KOHCTPpYKIIUY OH
BechbMa MPOCT, U CHeJaTh ero COBCeM He TPYAHO.

Eie u cefiuac BO MHOTHUX MIKOJAaX COXPAHUJINCH SIIUIMA-
CKOIIbI, IIPUOOPHI, ITO3BOJIAIONINE IIOKAa3bIBATHL KaK IIPO-
3pauHble cJaaiifibl, TAK U JIIOOble HEIPO3pPauHbIe IIPEeIMEThI
(cMm. puc. 2).
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Puc. 3. YcerpoiicTBo caMoaesHOT0
anuguackona. Kopmyc anmapa-
Ta — OTIOJUPOBAHHASA H3HYTPH
KactproJgasa. Buusy — npenapar. B
KpbIKe 4 OTBepCTHSA AJS yCTa-
HOBKHM JIAMII ¥ OJJHO — [JJISI yCTa-
HOBKHN oO0BekTnBa. HaBogka Ha
Pe3KoCTh — BpallleHNeM ONpPaBbI
00'BEKTHUBA.

HcTounukom cBeTa ciaysKuja JaMIila MOITHOCTBIO
YT0o6bI MOJIYUYUTH MOIITHBLIN CBETOBOH IIOTOK, HA Hee AaBau
IIOBBLIIIIEHHOE HAIIPSAKEHUE, CHIU)KABIIIEe ee CPOK, CIYKOBI B
JIecATH pas.

Jlammia mocwlyiaja cBeT BO BCEX HanpaBn% ro cobm-
pajsy mpu IOMOIIU BOTHYTOTO 3€PK €HCOPHBIX
JIMH3, MIOChLIAJN Ha IMAT03UTHUB (cja a Jfajiee OH IIIeJI B

9KpaHa JoX0oaujao TOJbKO 0
Heso ObLIO He B IIOXOM Ka

XapaKTepUCTUKAMU I OIOB 00JIamAIN ITKOJbHBIE

ITPOEKTOPBI BCEX, CTPA pa. 11 9T0 HUKOrO He CMYIITAJIO.
Csoe mejio oHu e KOHKYPEHTOB y HUX elle He ObLIO.

IToBBICUTE A n300pakeHusa MOXKHO, €CJIU IpUMe-
HUTH 00Jiee MOIH MCTOUHUK CBeTa. 37IeCh IIePBOEe CJI0BO

JaMIaMu, JAIOIUMU IIPU TOH JKe MOIII-

HOCT ooJibirie cBeTa. OHM TOCHLIAIOT CBOU CBET He
BO BC BJIEHUSX, a B TIpefiesiaXx HeOOJIBIIIOTO TeJIeCHO-
ro 0'pe3KO0 CHMIKAeT MOTepHu. SIPKOCTH IPOEeKIUU

3pacTtu 0ojiee ueM B 5 pas.
OCTDb M300paKeHnsA 3aBUCUT U OT TOTO, CKOJILKO CBeTa
mpeaMeTa IONaAeT B 00beKTUB. [Jig 53TOro AuaMeTp ero
H3 JOJI’KeH OBITh KaK MOXKHO OOJIBINIe, a caM OH JOJIKeH
cmojlaraThCcA KaK MOMKHO OJIMiKe K M3ydyaeMoMy 00pasIry.
ITU CBOMICTBA OIPEAEeJSIOTCS 0COOBIM HapaMeTPOM O0BeKTH-
Ba, Ha3bIBa€MbIM CBETOCHUJIOI, TO €CTh OTHOIIIEHUEM AUaMeT-
pa oTBepcTUsa O00BEKTHBA K (POKYCHOMY PACCTOAHUIO. SIp-
KOCTBH 00paTHO IIPOIIOPIIMOHATLHA KBaIPATy 9TOM BEJIMUMHEI.

IIkoabHBIA sOmUAMACKON MMeeT ABa o0bexkTuBa. Oguu
umeeT ceerocuny 1:4,5. OH gJaeT oueHb pe3Koe m300paske-
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MIPOEKIINY 00'HEeMHBIX TeJI IIPKU
cuion 1:3,5. Baarogaps Taxe BETOCIJIE OH IOCBLIAET K
sKpaHy B 1,6 paza 00JIBIIE
IIePBbIN 00HEKTUB.
Ho cymecTBytor u
HOIIPOEKTOpax, Ha @ PUMEHSIOT 00BLEKTHUBBI CO CBETO-
cuoii 1:1,2. Ec T 00BEKTUB IIPIMEHHUTD B SIIUIUACKO-
e, SPKOCTh BeSpactTeT B 8,5 paza. OmMHAKO U 3TO He IIpeae.
W3BecTHBI bI co cBeTocuont 1:0,6. C HUMHU APKOCTH
1/1306pa>fc Jia 061 Bo3pacTu 6ojiee ueMm B 30 pas! K co-
e 00BbeKTUBBI UPE3BBIUANHO TOPOTH.
eCThb TpeTuil cmocod TIIOBBLIMIEHUSA SAPKOCTHU
. ITO TIOILITATHCS PACCETHHBIN IIPerapaToM CBET
JCTUTH B J1eJ10. [[JIs1 9TOTo [eaanuch IPOeKTOPBI C KOp-
0co00ii (hopMBI, ITOKPAIIIeHHbIE U3HYTPU CUJIBHO OTPAa-
el Kpackoii. JIyd cBeTa MOT JeCATKHN pas OTParKaTbCa
IIpeaMeTa M OT CTEHOK M BHOBB IIOIIACTH HA HEro. ITUM J0-
THUTAJIOCh IIOBLIIIIEHNE IPKOCTH IIOUTH BBOE. Y UNTHIBAsI BCe
9TU BO3MOKHOCTH, BBl MOYKETEe CIeJIaTh CBOM SIUIMACKOIL.
Mg Hauaja sKejgaTeJbHO HAWTH XOPOIIIO OTIIOJUPOBAH-
HYIO U3HYTPHU KACTPIOJIO M3 HEeP;KaBeIoIel CTaaur, YTOObI
paccesaHHBIN ITOBEPXHOCTHIO MIPEIMeTa CBET II0CJIe MHOTO-
KPaTHOT'O OTPasKeHUs OT CTEHOK MOT BHOBBL IIOIIACTEL Ha 00-

paserr.
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JlaMIIBI ITOZOMAYT CBETO-
IUONHBIE — 4 INTYKH IIO
13 BT, co cBETOBBIM IIOTO-
KoM 1120 smromen. Wx cie-
IyeT YKPeIUTh Ha COeJaH-
HOM JJISI 9TOTO CIEIINAJIBHO
KapTOHHOH KPBIIIKE, OKJIe-
€HHOU aJIIOMUHUEBOU (POJIb-
roii. OTBepcTUA IAJA JaMII
MOYKHO IIPOCBEPJIUTH IIEePO-
BBIM CBEPJIOM.

B meHTpe KpBIMIKYT HEOO-
XOOMMO IIPOJEJIaTh OTBEp-
crue ayad obobexkTuBa «Ie-
auoc-44» ot craporo ¢oTo-
ammapara «3eHuT». OH uMme-
et ceBerocuay 1:2. Ilpu do-
KYCHOM PACCTOSHUU 58 MM
OH MOKeT JaBaTh M300pa-
JKeHMe Bcero, UTo yMellae
cd B IIpefesiax Kpyra aua-
meTpoM 60 MM.

Huna pasmert
MeTa caeaHa
IJIoIagKa Ha

OBLJIO IIOJIYUEHO
usobpakeHue, KOTo-
0’KHO OBLJIIO CMOTPETH
pacTpoBOM 3KpaHe IIPU
IIOJTHOM 3aTeMHeHUu. Bec
anmapata okoJyio 800 rpam-
MOB, TOTZla KaK BeC IIIKOJIb-
HOI'O SIUANACKOIIA IIPEBLI-
mraet 10 Kr.
A. 1JIBUH,
U. KATKOB

3AOYHA IIKOJIA
PAJUOSJEKTPOHURHU

U KOHCMPYKUUu
a3pabomanu k¥ Hoeomy
200y nod pyxoeodcmeom
daénezo aemopa xypHana
B. @. Pesnukoea
wronvHuku Maxcum
Yepracos, Kupunn
Hrwwen u Tumogeti
Heanos, yuacmHuxu
KPYH#Ka «INLeKmpPOHUKA»
6 [lemcko-tonouweckom
yenmpe « BHKTOPHA».

Cuauajyia pebsTa caeaan
MaKeT eJIKU U3 JeKOPaTUBHO-
r'0 KPacHOTO SYEHCTOTO ILIac-
TUKa. 3aTeM HapHCOBAJIMW Ha
KapToHe 3Be3My AUaMEeTPOM
70 MM ¥ BBIPE3aJIu JIOO3UKOM
13 KPACHOI'0 CBETOOTPAKAI0-
Iiero mjaacTukKa 3agHero ¢o-
Haps aBTOMOOWJIS.
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Puc. 1. 9nexkTpuyeckas NPUHIMIHAJIBLHASI CXeMa JJIEKTPOHH me

KJI0JYaTeiad Ha S CBEeTOOUOI0B.

Y 3Be3gbl OATH KOHIIOB.
ITosTomy pemtmiu crenaTsb me-
peKJirouaTesib Ha TPaH3UCTO-
pax Ha TATH CBETOAUOIIOB
KPacHOTO IIBeTa U 3aCTaBUTH
CBETOIUOIbI 3aKUTAThCS II0-
cJIeqJOBaTENILHO, co3aaBasd agh-
(eKT «KPYTAIIEHCS 3Be3/IbI».
3a 0CHOBY ObLIA B3STa CXEM
MyJIbLTHBHOpaTOpa Ha TpPaH3
cTOpax, K KOTOpOMY H00aBU-
Ju ele 3 Kackazga. Tpa i g
TOpbI N-p-n Tuna K'T5

Croutr ormer
OUeHb TPaMO
3aueM uc
yIpaBJie

Op, B KOTOPOM
3WICTOPOB, €CJIU

0 Bcero maTu!
cyHKe 1 mpeacras-
cxeMa IIepeKJIIouaTesid.
KOJLIIEKTOPE KasKIoTro
ackana BKJIOUEHBI IIOCJIe-
OBAaTEJbHO OrPAHUYNTEIE-
HbI€ COIIPOTUBJICEHUSA U CBe-
TOAMOALI KPACHOI'O I[BETA.
Ha pucynke 2 mokxasaHa

KOHCTPYKIIUSA 3BE€3MbI.

IleuarHas miaara guamer-
pom 50 MM, Ha KOTOPOI pas-

76

uc. 2. KoHcTpyKuusa 3Be3asbl.

MeIlleHbl JeTaJu, MoKa3aHa
Ha pUCYHKe 3.

IIpu paspaboTKe dJEKT-
POHHOT'O IepeKJIIouaTess
CBETOIMOLOB HA TPAHB3UCTO-
pax CJIOKHOCTD 3aKJI0UAIACh
B TOM, UTO UX PEUINJIU pPas-
MECTUTH B IMIapUKaX C BHYT-
peHHuUM pasmepom Bcero 30
MM (TakKue IIIapUKU MOKHO
HeJOpOro KYIUTh B HWHTEP-
HeT-MarasmHax). B KomIe
KOHIIOB CKOHCTPYHUPOBAJIU
CUMMETPUYHBLIN MYJILTUBUO-
parop. B ero xasxmoe miedo
BKJIIOUEHBI IIOCJIiegoBaTeJIb-
HbIE IEIIOYKH, COCTOSIIME 13
CBETOAMOIOB ABYX IIBETOB U



Puc. 4. Cxema 31eKTpOHHOTONIE-
pexIrouaTe s Ha TPaH3UCTOPaX:

OI'PAHNYUTEILHBIX COWPOTUB-
JeHwuit (cM. pucy).
ITeuaTHasy mmaTa (puc. 5)
nmokasaud,\B Mmaciarabe 2:1,
YTOOBLIMQIKHO ObLIO JIYUIIIEe ee
paccmoTpers. *IIpu mmepeHoce
KAPTEHKYU Ha (OJIBIUMPOBaH-
HBII TEeKJOTEeKCTOJUT Kap-
TUHKY CJIeAyeT YMEHBIIUTD
IO pPasMepPoOB MMEIOIUXCA B
PachopssKeHUN pPas3beMHBIX
mapukoB. IluTanme KOHCT-
pykImu paccunTaHo Ha 5 B.
Ecau omubox He 6B1I0 U
BCe aKKypaTHO coOpaHo,
cxeMa HaumHaeT paboTaThb
cpasy mocJie BKJIIOUEeHU.

Puc. 5. IleuaTHafi mmata mepe-
KJII0YATeNd Ha FPAH3NCTOPaAX.

+58
R3-470

~
WO2-gan.

j Ra-470
1 >
e VD,
58
sl

Puc. 6. Cxema npuHImunuaIbHasd
3MeKTPpUYECKasa DJIEKTPOHHOTO IIe-
pexiIouaTenra Ha MHKpocxeMme
NE555.

Bropoii BapuaHT 3JIEKT-
POHHOTO IIePeKJIIoUaTesIs BhI-
IIOJTHEH HA OYEeHb IIONYJIAP-
Hoii MuKpocxeme NE555.
IIpu mogKIfOUEeHNH BCEX dJie-
MEHTOB, KOTOPbIE ITOKAa3aHbI

Ha CXeMe, CXeMa HAaYMHAaeT
reHepupoBaTh  MMIYJIbCHI
(cm. puc. 6).

9TO OuYeHb pacIpocTpa-
HeHHas U OUYeHb HaJeKHasd
cxemMa Ha  MHKpOCXeMe
NE555 (puc. 7). O1eKTpoH-
HBIH IIepeKJirouaTesb pabo-
TaeT B IIIMPOKOM AUATa30He
HAIPsKeHUs nurtanud. Ta-
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Puc. 7. IleuaTHasg miaara mepe-
KJIIYaTeJas ¢ MHKPOCXeMoil
NE555 (macmrra6 2:1).

KOl JKe TIIepeKJIlouarTeib
MOJKHO co0OpaTh Ha MUKPO-
cxeme K155 JIA3 unu apy-
rout mukpocxeme HE mian U-
HE. B Takux cxeMax MOK#
HO IIOAKJIOUATh 00 4 cBEeTO=
nuomoB. Ho MuMKpocxeMbI
155-ii cepun mMer0T 0OILE
IIre pasMepsbl, 4 mpu e Jc-
MMOJIb30BAHUY HANIATE CTa-
HOBUTCSA OUeHb TECHO.

OcraeTcsy 700aBUTH, UTO
paspaboTmuKy Cmo1nL30BAa-
U MEAMGUTAHNA BCeX JIeK-
TPOWHBIX WCTPOMCTB eJIKU
agamrep ua ® B.

Hlapiiku B pasoObpaHHOM
Bune'(pororpadus) moxasa-
HbI HA PUCYHKe 8.

Ha @ororpadpuu BuaHO,
MTO IITapUKU COCTOAT U3
IBYX IIOJIOBUHOK, KasKIas
13 KOTOPBIX CHaOXKeHa IIPo-
ymuuoi. K mpoymuaam co-
OpaHHOTO ITapUKa IIPUKPEII-
JseTca HUTKAa OJIs IOoABec-
KU UTPYIIKU K eJIKe.
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Puc. 8. @010 3/I€KTPOHHBIX mEpe-
KJIIoYaTeseil M pA3heMHBIX HIapH-
KOB.

Puc. 9. ®ororpacdus eaxu B c60-
pe.

Bavku Ha mapumkax u
3Besne (puc. 9) cBUmETEID-
CTBYIOT O TOM, UTO B MOMEHT
ee (pororpapupoBanua oHa
Haxonujaach B paboueM co-
CTOSHUMN.



Bompoc — oTtBet

B ¢usukxe usgecmno sage-
Hue nod HaséaHuem «abco-
JIOMHBLIL HYAbY. B wem 3a-
Kawuaemces ezo cymuv? Modic-
HO au docmuib abCcoSI0OMHO-
20 HYyasa? U novemy oH co-
omeemcmeyem 3HAYEHUIO
-273,15° C?

Henuc IlocmHukos,
2. Examepunoype

CylrecTByeT HECKOJIbKO
CHCTEeM M3MepPeHUs TEMIe-
paTypbl, HasBaHHBIE (TAK
II0 UMeHaM UX aBEOPOB, —
rpanycsl mo Ilenscmio, Pa-
penreiitry @ “KelbBUHY.
YonomuHagg, @0ComII0THRINA
HYJIbf PU3UKN UMEIT B
BUIYMMEHEO IIOCJIEIHIOI0
mraay. Npw 3TOM B Hell
Of CYECTBYIOT OTPHUIlATEE-
HBle 8HaueHHusI. A BOT IO
PapeHTeHdTy 5TO 3HAUEHUE
coorBeTcTByeT —459,67° F.
B)cucreme e nmpuBBIUHO-
ro Bcem Ilembcusa abGco-
JIOTHBIT HYJb paBeH
-273,15° C.

Bce motomy, uTo paspabo-
TaBIIUN ee INBEeICKHI acT-
pouom Aunapec Ilenbcuii pe-

YUTATEJbCKHU KJYB

IIAJI YIPOCTUTHL CHUCTEMY,
cleJiaB ee OCHOBHBIMHU TOY-
KaMHU TeMIIepaTypy TagHU
aspa (0° C) u Temmeparypy
dagunanua Bogel (100° C).
Corsacuo KennBuny, Temire-
parypa samMep3aHus BOIbL —
ato 273,5 K. To ecTh pasHu-
Ima MexXay cucreMoipRenn:
BuHa u Ileabcusi cOCEABIIA-
er 273,15°. ImenHo mn3-3a
TaHHON pasHUilbl @0COJIIOT-
HBIN HYJIbJCOQTBETCTBYET
TaKOU O PMETHKEes Ha IIKaJe

IMenbcus.
OTKyna % B3AJCA  9TOT
HYAL % £ oxJamaenuem

TBEePAOTO Tejaa OBIJIO IMOKa-
8aHQ4 UTO UYeM HUMKEe ero
TéMIeparypa, TeM 0oJjee
YIIOPSAIOUEeHHO BeayT cebs
MOJIeKyJabl. IX KoJsebaHus
3aMeIJIAI0TCSA, a IPU TeM-
neparype —273,15° C oum
COBEPIIIEHHO «3aMep3aioT».
Mo:kHO cKasaTh, UTO IpPU
a0COJIIOTHOM HYJIe MOJIEKY-
Jbl TPEeKpalramT IBUXKe-
HUeE.

IIpaBma, coryiacHO PUH-
WOy  HeOompeIeIeHHOCTH
MeJIbUalIue YacTHUIlbI BCe
PaBHO OYAYyT OCYIIIECTBISATH
MHUHUMAaJbHOE JIBUKEHUE.
Ho sT0 y:ke moHSATHS KBaH-
ToBO# (pusuKu. IlosTomy ab-
COJIIOTHBLIN HYJIb He 00eIaer
COBEPIIIeHHBIA IOKOI, HO
OIPa3yMeBaeT MOJHBIN II0-
PAOOK cpeau YacTHUIl TBEP-
JIOTO TeJia.
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? Kro cnocobex
A noqemy, cnath Ha nety?

Kakne yansu-
TeNbHble 3KCNOHaThl MOXHO yBUAETH B Ha-
LLMOHaNbHOM My3ee HayKu U TexHukn Jleo-
Hapao Aa BuHuM B wnTanbsHCKOM ropope
Munane?

Kak co3patoT «KuBble MOCTbI»? B Kakoi
ofleXX[e COPEeBHOBANMUCb HalM NpeaKku Ha
CMOPTUBHBIX NOWAAKaxX?

LWKkonbHMK TUM 1 BCce3HaiKa U3 KOMMbo-
Tepa but npoponxatT cBoe nyTewecTeue B
MUP NaMATHbIX AaTt. A yutaTenen xypHana
npurnawaem B ropos MuuypuHck, rge co-
3[,al0TCA HOBble copTa (PyKTOB U OBOLLEN.

W KoHeuHo e, 6yayT B HOMepe BeCTH
«Co Bcero cBeTay, «100 TbicAY «novemy?»,
BcTpeya ¢ HacteHbkoit u [lanunoit, «Arpote-
Ka» W fpyrue Hawu pyGpuKku.

TEFB:IM Jlio6utenn mogeneit
[ R b AL u3 bymaru cmoryt
NOMONHUTL CBOW My3ell Ha CTONe MOAENblo
camoneta AHT-25, BnepBbie B MMpe coBep-
wuBwero 6ecnocafoyHblil nepenet AauHoON
11 500 km no mapwpyty Mocksa — CeBep-
Hblit nontoc — CLLA.

[ins Tex, KTo NOGUT peiicTByOWME MO
I, TOTOBbI CXEMbl U YEPTEXM, N0 KOTOPb!
MOXHO GyAeT U3roTOBUTL TMAPOA3POCAHU.

B «JleBwe» npogomkutca n auu’
kybonpuamatuyeckux duryp, a K
npojosKaT CTpouTh poboTadcym Ha
TPaH3MCTOpax BMECTO N

LleHuTenn cBepxBsblCO
3BYKa HallgyT B Xyp
HU3KOW yacToTH), <M nopagyet Ho-
BbIMYM 33faHUAMM UT! TUXOr0 OTAbI-

! 3 TPafMLMOHHO CMO-
C "HOBbIMWU COBeTaMu

ycunutens

\\

beA Ha HaAWU u3danusn
eme c 1106020 mecaya
1000 M NOUMOEOM OmdeneHul.

ITonnucHbIe HHIEKCHI:

o kartasory arenrcrBa «Iloura Poccum»:
«HOus1it Texauk» — I13830;
«Jlepma» — I13833;
«A mouemy?» — I13834.

no karaJuory «IIpecca Poccum»:
«IOHbIi Texuuk» — 43133;
«JIesma» — 43135;
«A mouemy?» — 43134.

Onnaita-mognucka Ha «HOHBIA TEXHUK»,
«JIeBury» u «A mouemy?» — mo agpecy:
https://podpiska.pochta.ru/press/
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ITABHBIM-TABHO

Iloporo Kaskercs, 4YTO 30HT, MU
30HTHK, ObLI ¢ HaMu Bcerga. OmHa-
KO B PYCCKHII S3BIK CJIOBO «30H-
TUK» Opuingo us3 loanangum, rae
caoBoMm zonnedoek (zondek) mopsa-
KU Ha3bIBAJIM HaBeC — IIOJIOTHO HaJ
maJayooil KopadJssa AJIsA 3allUThI OT
COJIHIIA W HOKAs. BIlepBbIe camo
MoOHATUE BcTpeuaeTca B MopcKom
ycraBe 1720 roma. JIuinbk K Hauaxy
XIX Bexa cJa0BO IIPHOOPEJIO U 3HA-
YeHNEe «PYYHOMN 30HTHUK OT COJHIIA
nau noxaas». Ilo Toro ma Pycu 30H-
TUK Ha3bIBAJN «COJHEUHUKOM> .

IIpaBga, HBEIHE MUCTOPUKIM T'OBOPAT, UTQ, BOOOIIE-TO 30HTEI
cylrecTBoBan eie B XI BeKe mo H.f5. B, ApeBHeM Kurae u
Erunre. B 00enx cTpaHax 30HT CHMBOJIOM BJIAC-
TH, TOJBKO (DAPAOHEI MM MMIIE DBl ¥ IPUOJINKEHHBIE
IIAPCTBEHHLIX 0CO0 MOTJIX II

B kauecTBe cuMBOJIa BJa HT TaKKe MCII0JIb30BaJICA
B MHOrux crpamax Craporo C , oT CeBepHOI AQpUKHU 10
TuxooxeaHckoro mood svAsun. B Cpenaue Bexa B EB-
porie B 95TOM KauecT Or/Jla MCII0JIb30BAJICS MMIIEPATO-
pamu CBsallleHH KOl MMIIepUH, BeHEIUWaHCKUMU
JOoXKaMHU 1, BO , Kopoamamu Cunuannu. C xouma XIII
BEKa 30HT efcs cpear CIMBOJIOB IMAIICKOM BJIACTH, C
eTcs Ha JUUYHBIX repOax mam u Ha repbe

EBpome 30HTaMM CTasd MMOJIB30BATHCA BO
3 XVII Beke mmoa Ha3BaHUEM «IIapacojb», TO €CTh
6 «IPOTUB COJHIA». ¥ (PPAHITY3CKOTO 30HTA BePX
S 13 BOII[EHOTO IIOJIOTHA, a PyYKa OblIa KOCTAHOM. A

prMeHUJ aHTInYaHuH [yxoHac XenBeid B 1750 roxy.

B 1969 roxy Bpsxg @unnunc noayuna mateHTt CIITA Ha
CBOU BapUaHT CKJIATHOTO 30HTHKA, KOHCTPYKIINA KOTOPOTO
pacmpocTpaHuUJIach IO BCeMY MHUPY. A HBIHE IMOMYJApeH
IIPO3PAYHBIA 30HT B cTHJe birdcage («ITUUYbA KJIETKA»).
9TO KYIOJ, KOTOPBIN YKPHIBAET HE TOJBKO TOJIOBY, HO U
ILJIeYH.



CAMOMY AKTMBHOMY
U NFOBO3HATEJIbBHOMY YMTATENO
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BECMPOBO/J, OBASl MbILLb

C nepsoﬁ CTpaHuLbl 1 BNOXNTE B TOT XK€ KOHBEPT.

BaTbCA
MOXeT
MmeToab
2
0%

Ha koHBepTe ykaxuTe: «[lpnu3a Homepa». MpaBo Ha y4acTue B KOHKypce
[aet aHkeTa. BbipexbTe Nonocky ¢ BalvMm OLEHKaMn MaTepuranos
ronyTopa MecsiLEB NMOCIE BbIXxoAa XypHasa B CBET. JaTy oTi

BHumaHme! OTBeTbI Ha HaLL 6NMLIKOHKYPC A0/MKHbI Obifb NOC.
Y3HAET MO LUTEMMESIO MOYTOBOMO OTAENEHUS OTMNPaBUTEN

e NMIOAM COBCEM HE MOXOMM Ha MblLLen?
aBMu. N1 BOJOMU3MELLLEHME CyaHa OT hopMbl Kopryca?

v

MpaBunbHble OTBETbI Ha BONPOCHI
«FOT» N2 8 — 2023 r.
MHrkeHepb! ¢ HaYana NpoLUNoro BeKa MbiTanuch MCMonb30-
Balb Ha NETAaTenbHbIX annaparax aHanoru nNapoxogHbix rpebHbix
kornec. Ho nuib cpaBHUTENbHO HEAABHO MOSIBMMNACh BO3MOMXHOCTb
co3aaTh BO3AYLIHOE rpebHOE KONeco ¢ aKTMBHbIMM NOMNACTSAMM 1
Haf,eXKHOM TEXHONOrMeH ynpasneHus.

2. PaHble ans nocapgku pupykabns npuuanbHas KomaHpa
npuTArMBana ero 3a creumarnbHble TPOChl K Touke nocagku. Cen-
4ac ans pupvKabneit CTPOST MadTbl, @ Camu annaparbl cHabKaroT
ABTOMAaTHMHECKMM MPUYanbHbIM Y3MOM.

3. MOnHUM — HEHaREeMHbIM UCTOUYHMUK SHEPruM, TaK KaK He-
BO3MOXHO Npeayraaath, rae u Korpa cnyuntcs rposa. Ewe opHa
npobnema rpo3oBOi 3HEPreTUKM B TOM, YTO Paspsifi MOMHMM
LANMTCS LONM CEKYHAbI M €rO SHEPr1IO HYXKHO 3anacatb o4eHb Bbi-
cTpo.

Mosapasnsem ¢ nobepon
AnHy Cep6uHy u3 Bennkoro Hoeropopa!
Bnn3ku K nobege 6binu Buktop KOXMH M3 YnbsiHOBCKA
u Metp JloxkunH M3 Tomcka.
Bnarogapum Bcex, KTO NPMHAN y4acTHe B KOHKypce!

Mo karanory areHtcTBa «Mouta Poccum» — M3830
no Katanory areHtctea «fMpecca Poccun» — 43133




