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BBICTABRKH

AOCTUIXXEHMUA

CTYLEHTO

«Om udeu k¥ peanvHOCmMUu» — MAKOE8 0e6u3
évicmaéku «Bysanpomaxcno-2015», npowedueil
6 KOHYe Npounozo 200a Ha meppumopuu
KoHnzpecc-yeumpa «Texnonoauc». B akcno3uyuu
npunanu yuacmue 6onee 150 svicurtux yuebHwvLX
3aeedeHull cmpansvt, 30 UHIHCUHUPUHZO0EbLX
uenmpos, 15 mexnuweckux naame¢popm, 20
MANBbLX UHHOBAYUOHHBLX npednpuamuil U OKOLO0
100 npednpuamuii peanrvH0z0 ceKmopa IKOHOMU-
KU, KOmopbsle npedcmasuiu c60u pa3pabomru.
C HekOomoOpbLMU U3 HUX MblL 64C NOZHAKOMUM.

Desobas npozhanna

Kpome macmiTabHOM 9KCIIOSUITUY HOBEHUIIIUX PaspadoToOK,
cpelu KOTOPBIX OBLILIM cepbe3Hble (K IpUMepy, 60eBOii 9K-
sockeser «Anexkcanap HeBckuii») u He oueHb (CTYIEeHTBI
IOro-3amagaoro yuusepcuTeTra co3gaan pyTOOJTbHBIA MIU-
pob60T, KOTOPBIH, IIOLOOHO CKa30UHOMY KOJIOOKY, 3apaHee
3HaeT, KyJa IOKATUTCS), IIOCeTUTeJel sKaajla HaChIIeHHaA
meaoBas mporpamma. OHa ObLiIa IMOCBSAIIEHA TaKUM aKTy-
aJIbHBIM TeMaM M BOIpocaM, KaK HMIIOpTO3aMellleHue,
IIyTH WHHOBAIIMOHHOTO pasBuTusA Poccuu, cOBpeMeHHBIH
IIPOMBIIIIJIEHHBIN Au3aiii. Kpome TOro, moceTuTean MOTJIN
MIPUHATL YUacTHe B KPYIJILIX CTOJIaX U TPEeHUHTaX.

ITo 3amymMKe opranms3aTopoB, BbICTaBKa « By3smpoMaKcIio»
OJI:KHA OblIa CTATh CBA3YIOIIUM 3BEHOM MEXKAY IIPOU3BO/I-
CTBOM UM HAyKOH, MHBECTOPaMM M paspaboTumxamu. I'ocTu
BBICTAaBKU IIpociayinaan Jekiuio «IIpespaienue poccuiic-
KUX UJeH B YCIEeIlIHbIe POCCUHCKMe MHHOBAIIN» Ou3HecMe-
Ha I'apperra [[»KOHCTOHA, Ueil OTPOMHBLII OIBLIT 1 HOBATOP-
CKO€ MBIIILJIeHrEe IIOMOTJIM MHOTHUM KOMIIAHUSIM YBEJIUUYUTh
IIPOMBBOACTBO U MPOJAKHU Jaske B IIePHOJ KPU3uca.
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Munuctp oopasoBanus u Hayku Poc-
cuiickoii Penepanun Jvmurpuii Jlu-
BAHOB OCMATPUBAaeT IKCIHO3UILIUIO.

OTKPBLIN BHICTABKY MUHUCTP
oOpaszoBanusa 1 Hayku Poccuii-
croit Peneparnuu Ivurpuii JIn-
BauoB u nocoJi IIsefinapuu B Poccun IInep Xessr.

— BysoBckas Hayka — HauboJjee TMHAMUYHO PA3BUBAI0-
muiicsa cerMeHT Hallell HayKu. IMeHHO B By3ax IIPOU3BO-
IUTCS CerogHs 0oJiee MOJOBUHBI HAYUYHBLIX pPaboT. YueOHbBIe
3aBeIeHUsI aKTUBHO HApaIlUBAIOT YMCJIO0 HAYYHBIX COTPYI-
HUKOB U WHYKEHEePOB, BEICTPAUBAS CBSA3U C IIPOMBIIIIEHHO-
CTBI0, — OTMeTmJI MuHUCTP dMurpuii JIuBaHoB Ha 1epeMo-
HUU OTKPBITUA.

B moaTeep:xaeHme CJI0B MUHUCTPA, Ha BLHICTABKE ITOZIIICA-
JIU COTJIAIIIeHVE O COTPYAHUUYECTBE BEAYIIINI adpOKOCMUUE-
ckuil By3 Poccuun — MAW u KpynHeiimnias B cBoeir cepe
O0bennHeHHasaA aBUaCTPOUTEIbHAA KOpHopanusa. 3Iech JKe
ObLiIa IpeacTaBJaeHa M MacIlITa0HAas MOJIOJEeKHAsSI IPoTrpaM-
Ma: 3TO U CTyJAeHuecKuil (pecTuBansb «Bysmpomdpect», Tema
KoToporo — «OcBoenne APKTUKN», 1 COPEBHOBAHUSA IITKOJIb-
HUKOB II0 poboToTexHUKe, n II Becepoccuiickuii KOHKYpPC
IIPOEKTOB Ha TeMy «EauHoe mudpoBoe IpoCTPAHCTBOY .



CocTosiicsa TaK:Ke MacTep-KJACC IO IIPOMBIIIIEHHOMY TH-
3aiiny. Ero yuacTHUKY 3HAKOMUJIUCH C OCHOBHBIMY IIPUHITK-
IIaMu Iu3aiiHa, YIUJIUCh OTJIMYATh XOPOIITYIO pa3paboTKy OT
IIJIOXON W y3HAJIHW O TOM, KaK BBIOMpPATh ITapPTHEPOB AJIA 3a-
IIyCKa IPOMBIIIJIEHHBIX ITPOEKTOB.

Tpunapans € nedecax

CrymenTsl u npenogaBatean MAW mpumiinm K 3akJaoue-
HUIO, YTO B BO3AyXe, KaK U Ha MOpe, HapAIy ¢ OTHOKOPIIYC-
HBIMUA MOPCKHMH 1 BO3OYIIHBIMU CyAaMU OOJIbIIIe BHUMAHUS
OJIKHO YAEJISATbCA U MHOTOKOPIIYCHBIM KOPaOJIaM.

«MHOT0(})03eTAKHBIN caMOJIET ITIO3BOJUT IIEPEBO3UTH 3a
OIVH pelic 3BHAUUTEJIbHO 00JIbIlIee KOJIUUYECTBO JIOAeH u Ipy-
30B, UeM CeroJHs, — I10JIaraloT 9KCIePThbl. — A 3TO BBITOJ-
HO He TOJILKO SKOHOMUWYECKH, HO 1 C TOUKH 3peHus Gesomac-
HOCTH, IIOCKOJILKY B HeOe CTAHOBUTCS YK€ TEeCHO» ...

Bor KakK mMoKeT BRITVISAAETH TaKo# camoJieT. [IBa (rosess-
JKa B IIEePBYIO oUuepenh IpeaHasHaueHbl I IIePeBO3KH JI0-
geii. A MexIy HUMM TIOMeIaeTcsA IIOJBECHOH TI'Py30BOM
KoHTeliHep. Takasa KoHIenmnus yao0Ha ele U TeM, YTO II0
IpuOBLITUY B aspPOIOPT Ha3HAUEHUA OIlepalinus Pasrpys3Ku-
IIOTPY3KU CBOAUTCA K MUHUMYMY. OTIenI NI TPpUBe3eHHbIH
KOHTeliHep, a Ha ero MecTO HPUIeIININ APYTO.

ITogob6HyI0 KOHCTPYKIIMIO HpeajaraeT M TaraHpPOTCKU
nsobpetareas Biaagumup Camoiinios. BmecTe co cBOUM ChI-
HOM OH paspaborain kouiennuio M®C — mHOTOMDIO3ETAK-
HOTO CaMOJIeTa, COCTOSIIero u3 6a30BOTr0 JeTaTeJbHOTO0 all-
mapara U CMeHSIeMbIX OTCEeKOB, IIPUCOeIUHIEMBIX K HEMY.
Ilonryuyaercsa cBoeoOpasHBIM KOHCTPYKTOP, KOTOPBLIA HpH
HeoOXOIMMOCTH II03BOJIAEeT OBICTPO mpucmocobuTs MPC
IS B3JieTa KaK ¢ CYIIIHM, TaK U C BOABI. B 3aBUCUMOCTHU OT
KOHKPETHON HeoOXOAUMOCTH, (PIO3EIIIKN MOTYT ObITh KaK
maccaKUPCKUMU, TaK U I'PY30BBIMHU... EIlle ogHa ocobeH-
HOCTH 3aIaTeHTOBAHHON KOHCTPYKIIMKU — IIPU aBapuu OOUH
3 (pro3essiiKell Ui Bce TPU MOTYT OBITh CITYIII€HBI Ha 3€M-
JITO TI0 OTAEJbHOCTH Ha ITapaIlllOTHBIX KYIIOJax.

Kiro cuomern: ynpabraris kocuosermon?

OTBeTUTH Ha 3TOT BOIPOC MOMOTraeT pas3paboTKa IICUXO0JIO-
roB MI'Y. «Ilosb3oBaTbcs HaIlllell YCTAHOBKOM JOBOJIBHO
IIPOCTO, — PACCKa3aJ MHE TeXHUYECKU TUPEKTOP (PUPMEI
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OpuH U3 BapUaHTOB CAMOJETHOrO TpeHa:kepa. MoKHO mOJIeTaTh IO
PYKOBOACTBOM OIIBITHOTO MHCTPYKTOPA.

IlepBas nNpoBepKa Ha TOTHOCTH K JAOJSKHOCTU OIEPaTopa.



«IlcudakTop» mpu HaydYHOM HapkKe MOCKOBCKOTO rocyaap-
cTBeHHOTO yHuUBepcuTrera Bukrop Ucaiiues. — Ha rososy
HCILITYEMOMY HaAeBAIOT CIEeNUAaJbHBIN IMJIeM U C IIOMO-
b0 KOMITLIOTEPHOTO AUCILIeA HAUMHAIOT AaBaTh Pa3jnu-
HbIe 3amaHuA. CHauaia IPOCTLIE, IIOTOM Bee cioskHee. IIpu
9TOM B HAYITHMKAX CO3JalOTCA IITYyM U IIPOUHe TOMEXH,
MEIIAIOIIE COCPETOTOUUTHCAS ...

B T0 :Xe BpeMsA KOMIIBIOTEDP CKPYIYJIE3HO HOACUYUTHLIBAET
Bce OITMOKHM, JOTyCcKaeMble OIIepaTopoM, a CHIMaeMasi OJTHO-
BPEeMeHHO 3HIledaslorpaMMa MO3Tra II03BOJAET OIIEHUTD,
KaK 4eJIOBEeK BBIJIEP:KUBAET IMCUXUUYecKUe meperpysku. Tak
ITPOBEPAIOT CIIOCOOHOCTh KaHAUAATA Ha JOJKHOCTD JIETUNKA,
KOCMOHAaBTa, oneparopa A9C miIn Ha IPYTyI0 OTBETCTBEHHYIO
pabdoTy K CTPeccoyCTOMUYMBOCTH, CIIOCOOHOCTH OBLICTPO IIPH-
HUMATDh ONTUMAJbHEIE PEIIeHUs B CJA0MKHBIX YCJIOBUAX.

Eme oxgua paspa6orka corpyaaukoB MI'Y — xomMmaxT-
HBIA merTexkTop Je:ku. OH mpencTaBasaeT coboii Opacier, Ko-
TOPBIN HafeBaloT Ha PyKy. C ero momMomnibio GUKCUPYIOT Be-
JUYNHY KPOBAHOTO JABJEHUA, UYACTOTY IIYJIbCA, BIAKHOCTD
KO:KH... KaKk u3BecTHO, HAUMHAA JITaTh, MHOTHE BOJHYIOT-
cd, U U3MeHeHNte KU3HEeHHBIX IToKasaTejeil uX BbIJacCT.

AHajJloTUYHBIA BapuaHT TaKoro mpubdopa paspaboTaH u B
MHUDPHU. 9toT mpoTOoTUH 6ECKOHTAKTHOTO AeTeKTOopa JIKU
IIO3BOJIAET OIPEeNeNATh 9SMOIIMK W IPABIUBOCTH OTBETOB
IIPOBEPAEMOTO PECIIOHIEHTAa 0 BuaeousodOpaskeHuno. Kak
yacto o mopraer? Kak Geraror ero riasa? He moxkpacHen
au ou? Bce aTu 1 MHOTHE IpyTHue, Ha MEPBbIi B3TJIAI MaJio-
3aMeTHbIe, IPU3HAKM TOTUAC 3aMETUT KOMIIbLIOTep. Y HU-
KaJbHas MporpaMMa aHAJWSUPYeT MUMUKY YeJOBeKa u
yiKe uepe3 HeCKOJIbKO MUHYT CIIOCO0HAa MpPeaoCTaBUTH Iie-
JIBIY PAS TaHHBIX 00 MCILITYeMOM, BKJIIOUas ero )usmnyec-
KOe CaMOYyBCTBHE.

Cberz moii, sepradone, ckanu. ..

Nmxunuaupunroseri nearp HUAY «MUPU» Takxke mpo-
IEeMOHCTPHUPOBAJ «yMHOE» 3€pPKaJjo, paclosHaloIllee II0JI
¥ BO3PACT YeJOBeKAa, KOTOPHIA B HETO CMOTPUTCA. 3aUeM
9TO HYKHO?

3epkajo, IpuUMeHsdsA BHIeoKaMepy W MaTeMaTHhYecKue
aJITOPUTMBI, OIpPEesaeT, MyKUNHA, KeHII[UHA Uau pebe-
HOK HOJOIILIN K HeMY, a 3aTeM IIOKa3blBaeT OPUEeHTUPOBaH-
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C IIOMOIIIBI0 OYKOB BHpTyaJII:HOﬁ PpeasbHOCTH U I[?KOﬁCTl/IKa MOJKHO I1I0-
TPEHHUPOBATHCA B BOKIECHNU KOCMOJIeTa.

Jdra cucrema
cmoco0Ha PACIO3HATH JIFKeIa
110 BHIEOM300PAKEHMIO.

Takoii camMoJeT MOKeT OJHOBpe-
MEHHO ePEeBO3UTH U JIIOAeH U IPy-
3bI B IBYX (pro3essaskax M IMPUIEN-
HOM KOHTeIlHepe.

HYIO Ha Hero pekJamy. Hampumep, KeHIITUHAM TeMOHCTPH-
pyeT HOBYIO KOJLJIEKIINIO IIJaTheB, MYKUMHAM — HAOOPBI
UHCTPYMEHTOB, a AeTAM — UTrPyHmKu. Ilpmuem pexgama
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TpaHCJIUPyeTCA TOJBKO TOTJa, KOorja Iepes 3epKaJioM CTO-
UT YeJIOBEK, a 3HAUUT, SHEePrus Ha padoTy YCTAHOBKH He
TPaHKUPUTCA BIIYCTYIO.

Kpome Toro, Ha cTeHIe MHXUHUPUHTOBOTO ITEHTPA MOK-
HO OBLIIO YBUAETH dHIOCKOIMYECKUI KOMILIEKC HOBOTO IIO-
KoJieHUus: «JIaHOpII». OTO KalcyJja, KOTOPYIO IJIOTaeT IIa-
IVEeHT; OHAa MPOXOIUT II0 YKEJYA0UHO-KUIIIeYHOMY TPaKTy,
Iejiasg CHUMKH.

Yuenbie u3 MUPHU Takke IpoAeMOHCTPUPOBATIMN HaA BhI-
CTaBKe CHUCTeMYy KOHTPOJIA KauyecTBa IIEPEeBO3KU U XpaHe-
HUS IPOJYKTOB — CIIEIIMAJbHYIO 3JIeKTPOHHYIO METKY, OC-
HAIeHHYI0 Hab0opOM AATUMKOB, 3alIMCLIBAIONTNX HCTOPUIO
M3MeHeHUs YCJIOBUU OKpPYsKalolieil cpeabl. ITa MEeTKAa peru-
CTPUPYET BCe HAPYIIIEHUs, CKayKeM, B paboTe X0JIOAUIBHU-
Ka, UTO BJIUSET HAa Ka4eCTBO IIPOIYKTORB.

«Bewnour» clew

HamnmuonanapHbIl MCCIeSOBATENABCKUN TEeXHOJOTHUYECKUN
yuaupepcuter — HUTY «MUCuC», KoTophlii paHbIlle Ha3bI-
Bajicsa mpocTo MOCKOBCKMM HWHCTUTYTOM CTaJXd M CILIa-
BOB, — HBIHE OAWH U3 HauboJiee TMHAMUYHO Pa3BUBAIOIINX-
cA HAayYHO-00pa3oBaTeIbLHBIX ITEHTPOB cTpaubl. CTpaTeruye-
ckad 1meab yuuBepcutera — K 2020 rogy craTh riobaIbHBIM
JIUAEPOM IO CIEeIUaIN3aluaAM: MaTepuaioBeleHre, MeTaJ-
JIyPrusA U TOPHOE JEeJI0, — a TaK’Ke CYIIeCTBEHHO YKPEIUTh
CBOM HO3UIUU B chepe HAHOTEXHOJOTHUI, OMOMETUITNHBI U
HUT-rexHoMNOTNHI.

B cocTaB ynuBepcuTeTa Temepb BXOAUT 9 MHCTUTYTOB,
4 ¢punuana — tpu B Poccuu u ogun 3a pybe:xkom. B HUTY
«MUCuC» obyuatorca 6osee 15 000 crymeuToB. B mabopa-
TOPUAX U HAYUHO-TeXHUUECKUX IIeHTPaxX YHUBEPCUTETa pa-
00TaT yueHble MUPOBOTO YPOBHS. Y HUBEPCUTET YCIIEIITHO
peansyeT COBMECTHBIE IPOEKThI C KPYITHEHIITIMY POCCUIH-
CKUMHU U 3apyOe’KHBIMU BBHICOKOTEXHOJOTMUYHBIMU KOMIIA-
HUSIMU.

Hampumep, crymeutsl u corpygsauxku HUTY «MUCuCs»
IO/l PYKOBOJACTBOM IIPUTJIAIIIEHHOTO IIpodeccopa AeKcaH-
npa IlonsakoBa, KOTOPBIN HBIHE padoTaeT B HOHOYKCKOM
HanuounandbuoM yHuUBepcurere (O:xxuas Kopes), Tpyaarca
HaJ CO3JAHMEM IIOUTH BEUHOTO MCTOUHMKA cBeTa. Ele oHU
paspabaThIBalOT CBEPXHEMKOE YCTPOMCTBO AJIS CUNTHIBAHUS
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HOByIO MoaeJb KOCMOJIeTa MOJKHO peKJIaMHUpPOBATh U TaK...

¥ 3anucu mHGoOpMAaIuM, a TaKk:Ke Ipubop, CIIOCOOHBIN yBe-
JUYUTEL IJIOTHOCTh IIepefaBaeMbIX JaHHBLIX B 25 pas.

W Bce 3TO Ha OCHOBE HOBOT'O MOKOJIEHHUS MAaTepPUAJIOB,
KOTOpBIEe MOT'YT 3HAUNTEJIHLHO COKPATUTH IIOTPebIeHue IIo-
JIE3HBIX MCKOIIaeMBbIX M 3aTPAThI HA DJIEKTPosHepruo. Kpo-
Me TOTO0, 9TH MATEePUAJbl YCTOMUYUBELI K paguanuil, TeMIe-
patypaM, XUMHYECKUM BO3IEeHCTBUAM...

«OmHO 13 HATUX HAIIpaBJIeHU — pa3paboTka shGHeKTHUB-
HOT'O MCTOYHMKA CBETa, OTJINYUTEIbHAS 0COOEHHOCTh KOTOPO-
IO — CPOK 3KCILIyaTalllill, BApbUPYEMbIA B 3aBUCUMOCTH OT
HasHaueHUsa. Ecau, HaIIpuMep, Bl CO34AaeTe NCTOUYHUK CBeTa
I cBeTo(opa, BaM OBbI XOTEJIOCh, UYTOOBI €0 He IIPUIILIOCH
MeHATH HuKorga. Korga ke BbI paboTaeTe HaJ OCBeIlleHHEeM
KOCMHUYECKOII CTaHI[UM, BBl OPUEHTHUPYETECh HA ee CPOK K-
cityaranuu. He Hy:KHO, YTOOBI ICTOUHUK PabOTAaJ MOJIbIIIE,
yeM 00'beKT, KOTOPBIA OH OCBeIllaeT, — pacckasaj mpodec-
cop Anexcaunp IToasaxos. — Ilo mporuosaMm, B TeueHue 0JIm-
KAUMINX 3 — D JIeT JIOMUHECIIeHTHBIE U OOBbIYHBIE JIAMIIBI
HaKaJUBaHUSI OYAYT IOJHOCTHIO 3aMeHeHbI JJaMIIaMu Ha Mo-
JYIPOBOAHMNKOBBLIX MaTepuaaax» ...

IIy6auKamuio mogroToOBUJI
C. CIABHH
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NHO®OPMAIINA

MVY3EN BUHIITE-
HA B BOJITOI'PAIE.
Kax mssectHo, 100 seT
Hasan Aunbepr OUWH-
mITeiiH, HaKOHeIl, OrJia-
CHUJI TOJIHBbIe MaTeMa-
TUUYECKHe IIOAPOOHOCTH
cBoel 00IIell Teopuu OT-
vocurensHOCcTH (OTO) B
mocjeqHed U3 YeThIpex
craTeii, IOCBAIIEHHBIX
aToir Teopuu. IIpomiio
YK I[eJIoe CTOJIeTHe, HO
rpaBUTAIUS U IPUPOSA
IPOCTPAHCTBA OCTAIOTCS
CerogHs TaKMMMU Ke 3a-
rafouyHbIMU, KaKUIMU
ObLIN B Te OHH.

B mHacrosiee Bpems
MBI BCe IIPUBBIKJIN CJIbI-
IIaTh O TOM, UTO 9Ta TEO-
pUs OIIMCHLIBAET I'PABUTA-
M0 KaK <«HCKasKeHUe
IIPOCTPAHCTBa» U UTO 00-
1A TEOPUS OTHOCUTE Ib-
HOCTU IIpHBeJa K PILy
CEHCAITMOHHBIX OTKPBI-
T 1 00bACHEHMIT, BPO-
ne kocmojsoruu bBoJib-
IIIOI'0 B3PBIBA, «UEPHBIX
IBIP» U 3aMeIJICHUs XO-
Jla BpeMEHH IO BJINIHU-
eM T'paBUTAI[UH.

Boobmie ke ¢ ume-
HeM JUWHINTeliHA CcBsA3a-
HO MHOKECTBO Pa3HBIX
ucropuii u jgererna. I'o-
BOPAT, UTO OH, HAIIPU-
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Mep, paboras Ham IpPo-
OjeMaMu TeJemopTa-
nuu. VMeHHO TOTOMY
cozparenu Myses 3aHU-
MaTeJbHBbIX HAYK OJUH-
miTeitHa B BoJrorpange
PacCUMTHIBAIOT IPEXKIE
BCEro Ha MHTEPeC K Ha-
YKeé CO CTOPOHBI MOJIO-
ne:xu. HeiHe Takue My-
3eH YCIIeITHO (pyHKITHUO-
Hupyior B 10 ropomax
Poccuu. Ho nmepsrulii u3
HUX OBLI OTKPBHIT MMEH-
HO 37ech, B TOpoje Ha
Boare. Ilpuuem o or-
KPBLT cBOoU ABepu 1 am-
peas 2013 roga, B IeHb
IIYTHUKOB, HMOTYEPKU-
Basg TeM CaMBIM, YTO
pusuKka — HayKa He
CKYy4YHAasd.

CTO BAKTEPUH IJId
APKTUKUM. VYueHsbie
OmoJiornueckoro  (a-
KyabTeTa MI'Y BbIZE -
an 100 MmukpoopraHmus-
MOB, CIOCOOHBLIX IIpH
HUBKUX (B TOM YmHCJe
¥ OTPUITATEJILHBIX) TEM-
mepaTrypax pasJjararb
He()Th U He(pTEenpOayK-
THlI B YCJIOBUAX CEBEP-
HbIX Mopeii. CBoio pa-
6oty 6uosoru MI'Y ocy-
IIeCTBUJIM B paMKax
COTPYAHUUYECTBA C KOM-

NH®OPMAIIUA




NH®OPMAIINA

naguaMu «PocHePTh»
u «/HHOIpaKTUKA>» .

BroigesienHble IITaMm-
MBI MUKPOOPraHW3MOB
B TeUeHHUe IJIUTEJIHLHOTO
BpeMeHU IIPUCIIOCOOH-
JIICh MCIIOJIB30BaTh He()-
TEIIPOAYKTHI B KAUECTBE
noumiu. B mporecce wuc-
CJIeTOBAHUS UCIIOJIb30Ba-
JUCH OaKTepuu, agamTi-
poBaBIneca K He(TA-
HBIM 3arpAa3HeHUAM ec-
TECTBEHHBLIM IIyTEM, IIO-
9TOMY OHH aOCOJIIOTHO
0e30IIacHEI IJIA OKpPYsKa-
IoIIel cpemnl.

3a roj uccjaeLoBaHUN
CIIEIIUAJIACTDI B3AJaU 00-
agee 250 mpobd BoABI
B aKBATOPUAX CEBEPHBIX
ropomoB. B mHacroslree
BpeMsA  TOATOTOBJIEHBI
3asBKM Ha IIaTeHTOBAa-
HHe IITaMMOB MUKPOOP-
TaHU3MOB M KOMILIEKC-
HOTO OMompenaparTa Ijs
OUNCTKU OeperoBoii 30-
HbI CEBEPHBLIX MOpe# oT
BO3MOXKHBIX 3arpsasHe-
HUN HedThi0 M Hedre-
IPOAYKTaAMH.

KOMIIBIOTEPBI U3
NKEBCEKA. WNoxes-
CKUI Pagro3aBOJ BLIITY-
CTIJI TIEPBBIE DK3eMILIA-
PBI OTEUYECTBEHHBIX IIep-

COHAJIBHBIX  KOMIIBIO-
TepoB «IAan0opyc-401».
IlpengnpusaTtue mnepena-
Jgo 80 mMaImuH 3aKas3uu-
Ky AO «<MIICT» — pasa-
paboTUYNKy MHKPOIIPO-
IIECCOPOB apXUTEKTYPhI
«dne0pyc». Kpome ro-
ToBbIX IIK 3aBox Takxe
BeImycTu 20 MaTepuHC-
KHUX ILJIaT.

Komnbiorep  «9ab0-
pyc-401» MokHO mC-
IOJIb30BATh B KAauecTBe
o(p1CHOr0 IePCOHATBLHO-
ro KOMIIbIOTEpa, KOTO-
pBIil IIpemHasHAUEH IJIs
000pyIOBAHUA AaBTOMA-
TU3UPOBAHHBIX PAOOUIX
mecT (APM) orrtepaTopos,
MIPUMEHEeHUA B IIPOMBIIII-
JIEHHOM aBTOMAaTHU3AaI[UU
1 B CHUCTEMAaX C IIOBBI-
IMeHHLIMA TPeOOBaHM’A-
MU K MHPOPMAITMOHHOK
0e30IIaCHOCTH.

BasoBoit omeparoH-
HOM CHUCTEMOMH IJI «IJIb-
opyca-401» saBiasaercsa
omeparnuoHHasA CUCTEMA
«9abbpyc». Oma mocTpo-
eHa Ha OCHOBe sapa
Linux u moamep:KuBaeTt
MHOKECTBO IIPUJIOKe-
HUI C OTKPBITBIM HMCXOJI-
HBEIM KOJOM, B TOM YIC-
Jge pemaxkTop AbiWord,
opaysep Fi-refox...

NHO®OPMAIINA
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KAK AEBYLIKM
HA JIYHY CNETAJIM

B ITodmocko8be 3a6epuLuicsa IKCnepumernm
«JIyna-2015», 6 mewenue komopozo 6 desyuwex
6onvue Hedenu HAXO0OUNLUCH 6 NOAHOU U3ORAUUU
6 ycnoeuax, 6AU3KUX K PeanbHOoMYy nonemy Ha
Jyny. Ezo ¢ ycnexom npogenu compyoHuru
Hucmumyma meduko-6uonozuieckux npoobarem
(UMBII) PAH.

B onbiTe mpuHuManu yuactue 6 »XKeHIIUH B BO3PacTe OT
22 no 34 ner. OCHOBHBIMHU IIeJIAMU SKCIIEPUMEHTA CTAJHU
n3yJYeHNe afallTalliy KeHCKOro OpraHmsMa K YCJIOBUIM
U30JANNN B CIIeIAILHOM I'epMeTHUYeCKOM MOAYJIe, a TaK-
JKe IoJIyUeHMe JAHHBLIX O COCTOSAHUU 3J0POBbSA KOCMOHAB-
TOB IIPY IIOMOIIY MOJIHBIX aHAJOIOB HAYUYHON alnapaTypsbl,
HaxopgsAmeica Ha 6opty MKC.

IITecTs meBymIek-moOpoBoabileB — Ilomuua KysHeroBa,
Hapba Komuccaposa, Arna Kyccmayins, Enena Jlyunnkas,
Tareauna IlIuryesa u Maaa HocukoBa — mposean 9 cyTok
B M30JUPOBAHHOM IIPOCTPAHCTBE, UMUTUPYIOIEM KOCMI-
YeCKUHN Kopadyb.
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KYPBEP «IOT»

Bcero B nporpammy Bxoauao 30 skcrnepumenToB. Cpenn
IIPOYEro MUCHBITATEJbHUILI JOJMKHBI OBLIM B3ATH IIPOOEI
JIYVHHOTO TPYHTA U HAUTHU MOTEPABIIUICA JYHOXO].

A HemTaTHas cUTyaIusA IPOUBOIILIa, KOTAa 10 rpaduKy
KopalJib yiKe BoadBpaIlajicsa oT JIyuasl K 3emie. Bo Bpema
MOHTaXHBIX PaboT B OJHOM M3 OTCEKOB CEePbe3HLIH yaap
TOKOM IIOJyUMJa OJHA 13 YUJIEHOB KeHCKOTOo sKumaka. Eit
MoHamZoO0uJIach CpPOYHAS MEIUIIMHCKAS IIOMOINb... TaKyio
JeTeHAy NPUAYMAJIN OJA YUYaCTHHUII SKCIEePUMEHTa ero
OpTraHM3aTOPHI.

CoryiacHO IpUAYMaHHO BepCUU, O KOTOPOIi MEeBYIIIeK He
Ipenynpexkaaan 3apaHee, sTo cayduiaochk B 14.31 mo moc-
KOBCKOMY BpeMeHHU IIPU MOHTAXKHBLIX paboTax B OJHOM U3
OTCEKOB JIYHHOTO KopalOiisg. ABToMaTHuecKas CHUCTeMa MO-
HUTOPHUHTA ITIapaMeTPOB JKU3HEIeATEIbHOCTH SKUIIaKa BbI-
llajga aBapUUHBINA cUTHAJ 1 MHGOPMAIIUIO 0 MECTOHAXOMKIE-
HUU IOCTPaJaBIIIero.

ITo zampocy Bpaua skumaska Ha IIeHTPAJIbHOM KOMAHJI-
HOM IIyHKTe MHCTUTYTA MEeAUKO-O0MOJOTHUECKUX IPobdIeM
Bpau ge:kypHoOU Opuranbl Uinbs PykaBuimHuUKOB (OH Ke
Bpau mpoekTa «JIyma-2015») akTuBUpOBAT KaHAJ TeJIeCBsI-
83U C TPYIIHOHA MEeIUITMHCKOTO COITPOBOKICHNA, HaXOAAIIIeH-
cs B KIMHUYecKoi 0oabHUIEe Nel YpaBieHUs geaaMu mIpe-
sugerTa P®. B urore npu KBaau(UIIMPOBAHHON TOAAEP K-
Ke sKunask mpoekTa «JIyHa-2015» ¢ mocraBieHHOIT 3agaueit
VCIIEIITHO CIIPABUJICS — MaHEKeH yJaJIOCh «OXKHUBUThHY .

I’IM]IpOBI/ISI/[poBaHHaH npecc-lcon(l)epenulm II0CJIe BbIX0aa U3 MOAYJdA.




ITomumo pusmuecKoii aganTamuy AeBYIIKAM IIPHUIIIOCH
CTOJIKHYTBCSA €Ille U C IICUXOJIOTUUECKUMHU CJIO0KHOCTSIMIU.
[T MHOTHX CTAJIO CJIOMKHBIM MCHBITAHMEM OTCYTCTBUE CBSA-
31 ¢ Onu3KumMu JoabMu. «Korga Thl He moaydaelllb CBA3U
OT CBOMX OJIM3KUX, He 3HAelllb, YTO B TeUeHIe BOCEMU WU
IeBATH AHEM HPOMCXOJUT C POAHBIMM, UTO OHHU JeJIaioT,
KaK ce0s 4yBCTBYIOT, CTAHOBHUTCS He IO cebe», — BCIIOMU-
HaeT cBou TpeBoru Amna Kyccmayib.

A caMbIM HEeIPHUATHBIM, II0 MHEHHIO HNCILITATEJIbHUII,
OBLJIO OTCYTCTBHE AYIIa 1 OCO3HAHIE, UTO Thl KPYIJIOCYTOU-
HO, B TeueHue 24 4acoB, HAXOAUIIbCS IIOJ IIPUCMOTPOM
BuAeoKamMep. HacThIpHBIE PYKOBOAUTENIN SKCIEPUMEHTA
Jake B CHBI OOMTATEJBHUI] MOAYJA CTAPATINCH 3aTIAHYTh.
[ aToro Kaskgoe yTpo 3ajjaBajii KasKI0M yJaCcTHUIIE DKC-
IIepUMEeHTa CePUI0 CHeINaJIbHBIX BOIPOCOB.

Ha mncxozme BOCBMBIX CYTOK «II0JIeTa», KOT[A YICHBI 9KU-
maka y’ke IpeqBOCXHUINAIN CKOPYIO «IIOCAAKY» HA POAHYIO
«3eMJII0» W BCTPEUy ¢ OJU3KUMU, «C SeMJIN» IIepeaan Cco-
o0IIleHre 0 HeBO3MOXKHOCTH «IOocamgKu». Ilo Jerenge, mpu-
IYMaHHOM KOBAapHBLIMHU OPraHH3aTOpPaMHP SKCIEepPHUMEHTA,
B pailioHe MOCAAKM KOCMIUYECKOro Kopabisa pasdylineBaiach
cuiabHasdg Oyps, a MOTOMY HpHU3eMJIEHNEe HeBO3MOKHO.

«ITO OHO M3 CAMBIX CEPbE3HBIX MCILITAHUNA B TAKUX DK-
CcIIepUMEHTaX, — pPacCKasajl KyPHAJINCTAM 3aBeIyOIIUi
OTZeJIOM BHEAPEHUs, Peajausalii 1 IPOoIaraHabl HAYUHBIX
moctmxkenunin UMBII PAH, kaugugaT MeIUIIMHCKUX HAYK
Mapk Benakosckuii. — HeoBeK yiKe HACTPOUJICS, JKAET He
IO IETCs, CUNTAET MUHYTHI O OTKPBITHA JIOKA... 1 TYyT —
ciopupus. Ham OBLIO Ba:KHO YCTPOUTH AEBYIIKAM TaKyIO
BCTPSICKY, YTOOBI IIPOBEPUTH UX CTPECCOYCTOMUYNBOCTEL. CUTy-
aIuio TakyKe yeyryOJiaa ToT (aKT, YTO Y HUX IIOUTHU He OCTa-
JIOCH TIPOAYKTOB IMMUTAHUS, He ObIJIO M UYETKOTO IIJIaHa Jei-
CTBUI, PACCUNTAHHOTO HA TAKOH «(opc-MarKop».

K cuactrio, KanuTtan skunaxa Eaena JIyuumnkas mHe pac-
Tepsiach M, OBICTPO OLIEHUB CJIAYUYMHBIIIEECH, B3sja CHUTyAa-
IIWIO O]l CBOM KOHTPOJIb.

Kpome mcuxogornuecKux m (puamMOJOTHUECKUX TECTOB
IEeBYIIIKHN IIPOBEJN TaKKe UCIILITAHNSA HOBOM MEIUIIMHCKOMN
TeXHUKH, B YaCTHOCTU, OIIPOOOBAJIM HOBYIO JIAMILY IJIS JIe-
3UH(MEKIINN BO3AyXa B 3aMKHYTOM IIPOCTPAHCTBE.

A B 3akJIoueHMe — O ILTaHaxX Ha Oymylee.
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Tak «JIyHHBII KOpa0ib» BBITJIANE] U3HYTPH.

Mopyap, B KOTOPOM OBLIH IIPOBENEHBI HCIIBITAHUSI.




«Pockomoc» HemaBHO IIOATOTOBUJ aMOUIIMO3HBIN IIPOEKT
II0 OCBOGHUIO JAJIbHEro KocMmoca. KiroueBoil IyHKT IIPOeK-
Ta — ocBoeHue JIyHbl. «TexXHOJIOTMYECKU MBI CO3PeJIH,
HAaIlla TPOMBIIIJIEHHOCTDb, B IPUHITKIIE, TOTOBA K OCBOEHUIO
IaJbHero KocMoca, 1 Impeskae Bcero JIyHbl. MBI MOATOTOBU-
Jau mporpaMmy «OcBoeHme HaJbHEr0 KOCMOCA», — COOOIITIIT
JKYPHAJINUCTAM HAaUYaAJbLHUK Y IPABIEHUA CTPATETUUECKOTO
mranupoBanusa BegomcTBa IOpuit Makapos. Ilo ero cioBam,
B 3TOM IIPOEKTe OyIeT 3ameiicTBOBAH KOCMOAPOM «BocTou-
HBIN», KOTOPBIA ceiiuac crpoutcda Ha HanprHem BocToke,
a TaKKe PAKeThI-HOCUTEJIHN TSMKEJIOr0 U CBEPXTAMKEIOro
KJIaccOB. B moxyMeHTe 3HAUATCA WM NUJIOTUPYEMBIHA IIOJIET
Ha JIymy, u HemuoTupyeMasa sKcmeauiiusa Ha Mape.

Kpowme Toro, B 2018 roxy mpenmogaraercs 3amyCTUTD IJIs
MEKC cBo6oauo sneratomiuii moayab OKA-T. ITomoouoe ycT-
poiicTBo, mo caoBam 0. MakapoBa, mpegHasHAUEHO IJIA
CO3IAaHUSA UeaJbHBIX YCIOBUH AJIA SKCIEPUMEHTOB, KOTO-
pble HeBO3MOXKHO BocmpousBecTu Ha camoii MKC.

W3 Tpex HOBBIX MOAyJiell, KOTOPhIE IIJIAHUPYETCS OTIIpa-
BuTh B 2017 — 2018 romax Ha MeXIyHAPOAHYIO KOCMUIUE-
CKYIO CTaHIIUIO, MOXKHO OyZeT co0paTh U OTIAeJbHYIO0 MAJIYIo
KOCMUYECKYIO CTAHIINIO. «Y HAC B IPOMU3BOACTBE HAXOAATCS
TPU MOAYJISI — HAYUYHO-d3HepreTuuecKuii, MHOTOPYHKI[IO-
HAJILHBIA JIaOOPATOPHBIN M YHUBEPCATIbHBIN CTHIKOBOUHBIM.
Hx 0cobGeHHOCTh 3aKJII0UAETCA B TOM, UTO 3TH MOIYJIN MOTYT
JetaTh Kak B coctaBe MKC, Tak u aBToHOMHO. IIpu satom,
ecJu OHU OYAyT JIeTaTh aBTOHOMHO, 13 HUX MOXKeT OBITH CO-
OpaHa Majgas cTaHIUA», — yTouHwa FO. Makapos.

Taxum o6pa3zoM, KOCMOHABTHUKA BCe JKe He OCTaHaBJINBA-
eTcs Ha JOCTUT'HYTOM.

Yro KacaeTcsa HBIHEITHEr0 SKCIIEPUMEHTa, TO Ha IIpecc-
KOH(EPEeHIINH 10 eT0 OKOHYAHUH AEeBYIIIKN COOOIMIN, UTO
3a MIpOILIeAIe 8 CYTOK MeXKAy HUMHU He IMPOU3OIIJIO HI OJ-
HOTO KoH(GIUKTA. Mexxay TeM skcumepumenT «JIyma-2015»
yiKe yCIIeJl CTaTh MUPOBOI ceHcaliueii. ITO TOJIbKO Ha mep-
BBIH B3IJISA OH HAIIOMMHAJ JETCKYIO UIPY, B KOTOPYIO pe-
IMUJIN CHITPaTh B3pocJyble. Ha camMoM gese 3HaueHUHe ero
HeJIb3s1 HeJOOIleHNBAaTh. B OyayleM MIaHupyeTcs IIpoBec-
TH elre { MOZOOHBIX ITPOEKTOB. MceaenoBanus MIPOAIATCS
ot 12 gueii mo 12 mecsIes.

B. BIAJITUMUPOB
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NH®OPMAIINA

SOEPHOI'O [IBUTA-
TEJSA HE BYIET?
Pockocmoc oTkazascs ot
CO3IAHUS MEKOPOUTAD-
HOro OyKCcHupa ¢ sSaepHoin
DJIEKTPOABUTATEILHON
yCTaHOBKOI, COO0OIIMIa
rasera «VsBecTus».

Panee mpum momomnim
HepPCHeKTUBHOrO IBUTA-
TeJasd TJIAHUPOBAJIOCH
BBITIOJIHEHIE MUJIOTHPY-
eMBIX II0JIETOB Ha JIYHY
B 2030-x romax. Ilpen-
moJIaraeTcs, UTO ABUTA-
TeJIU C SAEePHBIMU pPeak-
TOpaMM, eCJau U HAUIYT
CBOe IIPIMeHeHIe B KOC-
MHUYECKO# IIporpamme,
TO JIUIIIL B ciIydae 6ojiee
IaJbHUX TOJIETOB, B Ua-
cTHOCTU K Mapcy.

OrmpaBKa KOCMOHAaB-
TOB HAa €CTeCTBeHHBIN
CIOYTHUK J3eMJIu, KaK
OKH1IaeTcs, IIPOU30uIeT
He panee 2035 roma mpu
HOMOIIY KUCJIOPOIHO-
BOJIOPOTHOTO MEXKOpPOU-
TaysHOro 6yKcupa MOB-
KBTK. Oum mnossoiser
YBOJIUTH C OKOJIO3EMHOIT
opbutel K JIyHe TpYy3
Maccoi mo 38 T.

CUCTEMA <«AHIIPO-
HABT», paspaboTranHas
3eJIEHOTPAACKON  (up-

moii «HeiipoboTuxc», —
OUepemHo IIIar B co3aa-
HUU CIeIUaTN3UPOBaH-
HBIX POOOTOB IJIsI KOC-
moca. Ilo cyirecTBy, oHa
IIpeacTaBJIAgeT co0Oi aH-
Ipouia, KOTOPBIA CIIOCO-
0eH pacHo3HABATDL UEJIO-
BeUeCKMe SMOIII.

ITo cioBam KocMOHAB-
ta Osera AprembeBa, Ta-
KOIi poboT, 0e3yCJI0OBHO,
OyzeT IoJe3eH Ha 00pTy
MEKC. C aum BmecTe 0y-
JIeT Becejiee BBLIIOJIHATH
MeXaHUYeCcKYIo, OJTHOO00-
pasHyIo paboTy IpHU IIPO-
BeJIeHNN OIpeAe/IeHHbIX
9KCIIepuMeHTOB. Kpome
TOT0, POOOTHI HUYETO He
sabprBatoT. Tak uro mpu
CMeHe JSKHuIlaska Oymer
Y KOI'O CIIPOCHUTD, UTO I'Iie
JIeXKUT W Ha KaKoil cra-
IUY HAXOLUTCS TOT WUJIN
MHOM 9KCIEePUMEHT.

Pyxosoguth poboTom
moskeT omeparop IIVII
c 3emau. B aBromaru-
YeCKOM pekmMe pPoboT
OymeT BBIMIOJHATH pas-
JIMYHBIE OIepaluu, Ha-
npuMep, IoAaBaTh KOC-
MOHAaBTY HeOOXOIMMBbIH
MHCTPYMEHT IIpH pa-
60Te BHYTPH CTaAHIIUU
WJINA JaXe B OTKPBITOM
KocMoce.

NHO®OPMAIINA

2 «HOubIil TeXHUK», 2016 1.
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BE3LEXO/bI

AJI APKTUKMA

Ilocnednee gpemsn 6ce 6onvuLee 6HUMAHUE

6 Hawel cmpaHe obpau,aemcs HA OC60eHUe
Aprmurxu. O0HAKO 02POMHbBLE NPOCMOPBL
3anonapva mpebyrom cneyuaiu3upoéaHH0oz0
mpancnopma, cnoco6Hozo nepedéuzamsvesa no
60y u zay6oxomy crnezy. H xoe-umo no amoi
yacmu KOHCMPYKmMopwL Yyixce npudymanu.

Ha dase «Jaszeius

Benopycckasa komnanus «Benl’A3aBrocepBuc» mpeacra-
Buja Besnexonm MAC, cosganubiii Ayis1 pabOThl B YCIOBUAX
Apxrurku. MarnHa mmocTpoeHa Ha paMe u arperatax «l'aze-
au» mpousBoacTBa 'A3a, HO B ITacCU MCIOJb30BAHEI IIJIAa-
HeTapHbBIEe PEIYKTOPHI OPUTHHAJIBHON PaspaboOTKH.

T'nmaBubiM xKoHcTpyKTOpoM MACa BBICTYyOHJI MAacTep
cuopra Baagumup Ipabo — pyxkoBoauTess Besmopycckoro
doHIa MOAAEeP:KKN d9KCTPeMaJbHbBIX dKcreauniuii «Iloiiocy.
W BoT uTO OH pacckasaJ.

Kabuma Besmexoma, mosamMcTBOBaHHAaA v «I'asenn», cMme-
IeHa K 3aJHell ocu, a HOCOBas YacTh BBIMIOJHEHA U3 CTEK-
Jormmactuka. IIIuHsl Ha KoJlecax — CBEePXHUB3KOTO IaBJie-
HHUSA, 4TO obeclieurnBaeT BBHICOKYIO IPOXOAUMOCTb M MUHU-
MaJbHOE JaBjieHue Ha rpyHT. [logBecKa y MalllMHBI — Ha
MIPOJOJBLHBIX IMOJYIJIIUITHYECKUX peccopax ¢ I'ApaBiiu-
YeCKUMH TeJeCKOIUYEeCKUMHU aMOPTU3aTOPaMU.

Mopenbusiii pan Besgexonos MAC BrJrouaeT B cedsa Bep-
CHIO, UMEIOIYIO0 KOJEeCHYI0 (hopMysy 4x4, Ky30B C OTKHUAHEI-
mu 6opramu (MAC-4421 «lHenp»); majee CaAeayIOT IIEJIHHO-
MmeTasmnueckuii pypron (MAC-6632 «JIBuHa») 1 MoAeSb
¢ TeHTOBBIM Ky30BoM (MAC-6622 «BepesuHa» ¢ KOJeCHOMU
dopmyoit 6x6), a TakiKe rPy30Bas BEPCHUs C KOJIECHOH (op-
mysoit 4x4 (MAC-4425 «Aurapav).
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CO3JAHO B POCCHH

Besmexonm Ha
o0aze «I'aszemm».

JBurarens 3aKasumK MOXKET BBIOPATH II0 CBOEMY YCMOTpE-
HUIO, BCe MOTOPBI auseiabHble: Cummins oobemom 2,8 i,
morrHocTeo 120 u. ¢. (297 Hm), «Argopus» oonemom 2,4 1,
c orgaueii 84 . c. (220 Hm) u MM3 o6wemom 4,7 J1, MOIIT-
HOCTBIO 92 1. ¢. 1 KpyTamum momenTom 417 Hwm. IIBurare-
J paboTaoT B KOMILIEKTE C 5-CTYyIeHUYaTOll MeXaHuUeCKOoun
KOpPOOKOM 1epenad.

Hcnpiranusa nmokasaau, 4To BCe Be3IeXOAbl CIIOCOOHEI IIe-
peaBuUraThCcdA IO CHEXKHOM IeJInHe 1 6e3J0POKbI0, a X MO-
TOPBI 3aBOAATCA Jake IIPOOLIB HOUb Ha OTKPBLITOM BO3AyXe
npu TeMmieparype munyc 20°C.

Hobunka o pupues «Ilporoar

CoBmecTHAsI PoOCCUMCKO-Oeslopycckass paspaboTka He
eTUHCTBeHHAas B cBoeM poje. B IlogMocKoBbe HAUAMCE HC-
MIBITAHUS, WJIKW, KaK TOBOPSAT CIEIlMaJUCThI, TeCT-APaiBhI
pOCCHICKOTO Be3mexona, CO3JaHHOTO IJIs CBEPXTIKeIbIX
yeaosuii Kpaiimero Cesepa. OH ocHallleH 6ecKaMepHBIMU
IIMHAMHY, pa3paboTaHHBIMU C IPUMEeHeHUeM TeXHOJIOTUHU
Tyrex u aganTUpPOBaHHBIMU II0J OCOOEHHOCTH TEPPUTOPUIA.

Oco0eHHOCTh INWH, TAaPAHTUPYIOIIUX BE3AeX0Ny IIOUTH
abCOJIIOTHYIO MTPOXOANMOCTb, 3aKJIIOUAETCS B CO3JaHUU UMU
OUeHb HUBKOTO JaBJIEHUSA Ha TPYHT. ITO JocTUTaeTcs 0Ja-
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roJaps MaJIOd KeCTKOCTH M BHICOKOU BJIACTUYHOCTH Pe3u-
HOBOII 000JIOUKM, a TaKsKe 3a CUeT MAaJoro BHYTPEHHeTro
IaBJeHUA B MOKPLIMIKaxX. NHBIMU CJI0BAMU, IITUHBI He Je-
(QOopMUPYIOT TPYHT, a aJAITUPYIOTCA K peabedy, 4TO I103BO-
JIsIeT Be3IeX0Jy YBepeHHO UyBCTBOBATH ce0sd KakK Ha JbAY,
TaK ¥ Ha 3a00JI0YeHHON MeCTHOCTH. Be3mexoanl 1 00J0TO-
xoabl «Tpakos» ¢ mose3Hor Harpyskoit 800 Kr Ha MJIOTHBIX
TPYHTaxX JABAT Ha IIOYBY B 5,8 pasa MeHbIIe, UeM OOBbIUHEIE
TPY30BUKU. OTO JAaeT UM BO3MOKHOCTH IIepeMeIaThbCcsa II0
foJsioTaM U Jaske ILJIaBaTh (B TOM UMCJIE U C IOABECHBIM JIO-
JTOYHBIM MOTOPOM Ha TPaHIle 3aJHero 6opra), BeIb BOIOM3-
MeIIaoIui 00beM KOoJieC BeJINK, a KY30B TepMeTHU3NPOBaH.
s yBeInueHUST CKOPOCTH MEepeABUKEHUs 10 Boje Ha Ko-
Jieca MOHTHPYIOTCA JIETKOCheMHbIe IpedHbIe JIOTIACTH.

Ha mepeceuenHO MECTHOCTH JOCTATOUYHO MIMPOKUI BE3-
mexon (2,6 M) ¢ orpoMHBIM 470-MM KJIMPEHCOM UYyBCTBYET
cebs BIIOJIHE YBEPEHHO, B TOM YKCJ€ W IIOTOMY, UYTO ero
TPaHCMUCCHUSA PAaCCUMTAHA Ha JBa peskKuMa paboThI: TpaHC-
MIOPTHBINA, C OTKJIIOUYEHHBIM 3aJHUM MOCTOM, W MIJIS TKe-
JIBIX YCJIOBUU ABUMKEHUS, KOTAa OJIOKMPYeTCA MerKOCeBOou
nuddepeHIal 1 TOIKJII0UAeTCA JeMYIbTUILINKATOP.

Koncrpykiusa BesgexomoB «Tpskos», a Takske miuHa « Tpa-
KOJI» B cOope ¢ KojecoM sarmuinessl 17 mareHTamu (B TOM
yncie marenToMm CIIIA m Kamaznbpr), He mMeIOT aHaJIOTOB HU
B Poccuu, Hu 3a pybesxom.

Camo npexpmpusatrue OO0 HII® «Tpskoa» aBasercs Ju-
IepoM B 00JIacTH Be3mexomocTpoeHusd. Bomee uem 3a 10 jer
yCHeITHO# AesaTelbHOCTH (pupMa marotoBuia 6ojee 5 000
BeamexonoB. IIpaxkTuuecku B
JoboMm permone Poccuiickoii
degepaluu He TOJILKO U3BECT-
HBI, HO U IOJb3YIOTCS OTPOM-
HOM IOMyJSPHOCTHIO Cpeau
JI00uTeel U IPoecCroHAaNIOB
off-road-sesmexonnr «TpaKoi».
Bce mogudpuramnuu 6- u 4-xo-
JIECHBIX Be3mexomoB «Tpaxos»
ceprudpunupoBanbl I'occran-

Tak BBITVIATUT OOVH U3 BAPUAHTOB
«Tpakoaa».




Mopensusrit pag Besgexoqos MAC.

naptoMm Poccuu U MOJIyYHIN IOJOMKUTEIbHOE pernernue I'oc-
KomuTtetra P® mo oxpaHe oxkpy:Karoiieil cpeabl. X MCIIOIb-
3yioT B ycaoBusax Ceepa u BocTroka Poccuu Kak ymoBier-
BOPSAIOINTNE TPEOOBAHUAM SKOJIOTUUECKOI 06e30IIacHOCTH IS
TPAHCIIOPTHLIX CPEJICTB CIIeINAJbLHOr0 Ha3HAUYEHU.

B boge ne monen, € oine ne zopun 4

B mayuno-o6pasoBaTesbHOM IeHTpe «Tpamcmopr» Huxe-
FOPOJICKOr0 IOCYAAPCTBEHHOI'0 TEXHNUECKOI'0 YVHUBEPCUTETA
umenu P. E. AneKceeBa pa3pabaTeIBaIoOT ellje OAUH CIeIlU-
AJILHBIA TPaHCIOPTEp I APKTUKH.

Hosoe crmacarenbHOe cpecTBO OyeT IMPpaKTUUECKU Hello-
TOILISIEMBIM, CMOXKET ABUTATHCS II0 HEPOBHOI ITOBEPXHOCTU
¥ BLIXOIUTDL U3 BOALI Ha Jen. [Ipuuem emy Oymer mon cuiy
IIPeomoJieTh 2-MeTPOBYIO CTEHY JibJa, Ojaromapsa ocobomMy
IIPUCIIOCOBJIeHNI0, KOTOPOe HbIHE ITaTeHTYeTCs.

PaspaboTunku mpeaycMoTpesn 1 BOBMOMKHOCTD MAIITHHEI
IepeABUraThCAd B TeueHNe 8 MUHYT B IIATHE IOpAIei He-
¢TH, TpU 3TOM HUKAKOM OHACHOCTH AJIA 3J0POBbLA IIacca-
JKUPOB He 0yZeT, MOCKOJIbKY B caJlIOHe COXPaHUTCA KoMdop-
THas TeMIeparypa oxkojo 25°C.

Il aTOrO B COBMeCTHOM JiabopaTopunu « MaTepuasbl IJs
ApxTuku» Hu:Keropoackoro TeXHMUECKOro YHUBEpPCUTETa
umenu P. E. AnexceeBa u Bcepoccuiickoro HaydHO-HCCIIE-
ITOBaTEJIbCKOT0 MHCTUTYTA aBUAIIMOHHLIX MaTepPUaJoOB pas-
pabaThIBAIOT OCOOBIIT MaTepraJl — MHOTOCJIONHYIO COHIBMY-
MaHeJb, KOTOpas 00ecIeunT 3aIUTy OT S9KCTPEMAaJIbHO BhI-
coxkux Temieparyp — 6osiee 1 000°C — 1 mpu 5TOM CMOIKET

21




OpuH U3 NTHEKOXO0T0B KOHCTPYKI[MU
B. I'pauena.

Tak, BO3MOKHO, OyIeT BBITJIALETH
muexkoxom HOII «Tpancmopr» Hu-
JKEropoICKOr0 ToCyIapCTBEHHOTO
TeXHUYECKOT0 YHHUBEPCUTETa UMEHU
P. E. Anexkceesa.

paboraTh IIPU CBEPXHUIKUX
Temuneparypax Kpaiimero Ce-
Bepa. TpaHcmopTep OCHACTAT
UHTEJJIEKTYAJIbHON CHUCTeMOI
cIIycKa ¢ O0opTa maaT(opMEI,
KOTOpas cjJejlaeT CcIaceHue
amogen apdexTuBHee. Hampu-
Mep, COYCKaTh ee MOKHO Oy-
IeT ¢ OOJIBIION CKOPOCTHIO,
a IMOoAHUMATL MeIJeHHO, 0e3
PBIBKOB. [[J1d 5TOTO MCIOJB3YIOT CIeIMaJbHbIE CUCTEMEI,
OTCJIE;KMBAIOIINE PACCTOSHUE O OIMOPHOM ITIOBEPXHOCTH.
ABTOMaTHYecKasa cUCTeMa YIPaBJEeHUA TaKyKe OIIPemesuT
paccroaHMe, Ha KOTOPOEe MOYKHO 0e30macHO IPUOIMKAThCA
K aiicOepram.

ITogyMBIBAaIOT KOHCTPYKTOPHI U O TOM, UTOOBI BEPHYTHCS
K ImHeKoxoxaM. TaK HasbIBAJIUCHh Be3AeXOAbI KOHCTPYKIIUU
BukrTopa I'paueBa, KOTOPBIH IO CHEIMAJBLHOMY 3aKasy re-
HepaJIbHOTO KOHCTPYKTOpPa KocMuueckoi TexHuku Cepres
Koponesa B cBoe BpeMs paspaboTas crelnuaJbHBIA KOMII-
JIeKC /IS cIlaceHus KOCMOHABTOB, €CJU Te BAPYT IIPU3EM-
JIATCS B HesallJIAHWPOBAHHOM paiioHe.

Komminexkce «CuHAA ITHUIA» COCTOSN U3 3 BE3JeXON0B —
IIpeIHA3HAUEHHOTO [IJIA 9BaKyallud KOCMOHABTOB, IaCCaMKUP-
CKOTO U TPY30BOT0, B Ky30Be KOTOPOT'0 1 HAXOAMJICS IITHEKO-
XOZI. ITa MaIIHA BMECTO KOJieC MMeJia IITHeKHW, OUeHb IT0XO0-
JKMe Ha Te, UTO eCTh B OLITOBOM pyuHOU MAcopyOKe. Korma
9TU NIHEKU, KOTOpble OGUIIHATIHHO HA3LIBAIOTCA BUHTAMU
Apxumena, BpaIamoTea, OHU Kak ObI BBUHUMBAIOTCS B TPYHT
1 MOT'YT IIOJI3TU II0 HEMY, AaKe ecJu IMOJ HUMU TPSICHHA.

Hruizne x aToll mepcreKTUBHOM cxeMe coOupamTes obpa-
TUTHCS B KOHCTPYKIIUY Be3IeX0la HOBOTO ITOKOJIEHUA.

IIy6auKamuio mogroToOBUJI
I'. MAJIBITEB
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Kownnes v
z= MOMHO JIU
NEN ANA CO
60x% ¢ naxor:
Acnonuiyorc
" BbIKOBATbD
OCHUHDbDI?

«Okxas3anocv, umo
MOIHCHO, — nodmeepduna
Kanoduodam mexHu4vecKkux
HAYK, 2eHepalbHbLU
Jdupexmop UHHOBAUUOH-
HO020 npednpuamus
«Ynempanud» Anena
Anexcandposna Bvrozu-
Ho6a. — MwvL 606ce He cAYHwaliHO HA36ANU CE00
MmexHON02UI0 «KO8aHAas dpegecunar...

W3 pasropopa BBLIACHUJINCH BOT KaKue MOJIPOOHOCTH.

«MBI — 5TO I'pPYIIIIa COTPYAHNKOB Kadeaphl JIeKTPOaKY-
CTUKHU U yJIbTPa3ByKoBoii TexHUKU CaHKT-IleTepbyprckoro
roCyZapCTBEHHOr0 3JEKTPOTeXHHUUYECKOTO0 YHUBEPCUTETA
«JI9OTU », HEeCKOJIBLKO JeT HasaJ paspadoTaBIlias YHUKAJIb-
HBIM MeToJ 0o0Jaropa’KkMBaHUSA APEBECUHBI», — IIOSICHUJIA
Anena AreKcaHIpoBHA.

Kax msBecTHO, 13 TBepALIX HMOPOL AepeBa — ayda, BA3a,
opexa, OyKa — MOXKHO [eJIaTh IIOYTH UTO YI'OAHO, B TOM UMC-
Jie U3J[eJINs TOBBIIIIEHHON IIPOYHOCTY, HAIIPUMED, Jare IIOo-
IMUIHUKY CKOJbXXKEeHUsI. A BOT chepa NpUMeHEeHUA MATKOM
IPeBeCUHbI — JIAIIbI, OCUHBI, TOIOJA, COCHELI, OJIbX1 — Or-
paunueHa. 1 xorsa jsecoB B Poccuu errre MHOTO, HO TBEPABIX,
HanboJee IeHHLIX, IIOPOJ OUeHb MaJio. IlosToMy IPUXOaUT-
cs IyMaTh O TOM, KaK YJIYYIIIUTDL IIOTPeOuTeIbCKIe CBOMCTBA
HamboJiee PACIPOCTPAHEHHBIX COPTOB APEBECUHEI.

«Boo0b111e-TO c10c060B MOAM(MPUKAIINN IPEeBECUHBI MHOMKE-
cTBO, — roBoputT Aynena AnexcanapoBua. — OmgHaKO Bce
OHU OUYEHb CJIOXKHBIE, CTOAT AOPOT0, SHEPTUU IIOTPEOIAIOT
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MHoOro. Hampumep, HeZOCTATOUHO CIIPeccoBaTh OepeBo,
HYKHO ellle U 3aKpenuTsb 3(PeKT, cKaxkeM, obpadoTaB ape-
BECHUHY aMMHuakoM. A 5T0o, KO BceMy IIpoueMy, He OUeHb
9KOJIOTUYHO. B uTOTre yIydIllleHHas JpeBecuHa OKa3bIBaeT-
Ccs IOUTH TaKO# Ke HOPOToi, KaK Ay0 mam OYK».

Yuensie JIOTU momiaym MHBIM IYTEM.

«IIpemiosxeHHbBIII HAMY MeTOJ 0a3upyeTcsa Ha CIIOCOOHOC-
TH APeBEeCUHBI N3MEHATL CBOM CBOMCTBA IOJ KOMILIEKCHBIM
BO3JIEHCTBHEM YJIbTPa3ByKa OIpeneIeHHO YaCTOThI U MeXa-
HUYECKOT0 JAaBJEHUS IIOJ IPEeccoM, — MOSICHUJI TeXHUUe-
cxuii gupexTop OO0 «Yasrpanuna» Cepreit Hukomaesuu
BreioruaoB. — IIpu sToM yhaeTcsa JoOUTLCSA Jaske TPEXKpPAaT-
HOT'O TOBBLINIEHUS TBEPIOCTH HEKOTOPBIX COPTOB APEBECUHEI,
Hampumep, ocuHbl. Kpome TOro, mIpu TaKoii o6paboTKe Ipo-
MCXOAUT KaK ObI IIOJUPOBKA 00padaThIBaeMOii IIOBEPXHOCTH.
JomoTHNTeILHO TOJINPOBATE ee yiKe He Halo» ...

Kosanoii :xe MOAZU(PUITIPOBAHHYIO IPEBECUHY CTAJIN HABBI-
BaThb, IIOTOMY UTO IIPOIleCC U3MEHEHU CTPYKTYPHI 1 CBOMICTB
IepeBa B X0Je MeXaHNYeCKOTO YIJIOTHEHUSI W OTHOBPEMEH-
HOTO BO3JeHCTBUA YJILTPA3BYKa CXOXK ¢ KOBKOI MeTaJia,
TP KOTOPOIi TOKe M3MEHSIOTCS ero BHYTPEHHAA CTPYKTypa
u cBoiictBa. IIpasma, ycTraHOBKa, u3roropjaeHHasa B JIOTU,
IIOXO0Ka He Ha KY3HEUHBIH MOJIOT MM IIPECC, a HAIIOMUHAET
OOBIYHBIN JepeBooOpadaThIBAIOIINM cTaHOK. C OTHOI CTOPO-
HBI B HEr'0 II0JlaeTCsA 3aroTOBKA, C APYTOil BEIXOIUT I'OTOBOE
usgesaue.

Kasamocs 6b1, Bce mpocTo. OgHAKO 3a 9TOI IIPOCTOTOI
roJbl HATIPSIKEHHOM paboThl, COTHHU OIBITOB 1 SKCIEePUMEH-
TOB, JAJIEKO He BCerja JaBaBIINX IIOJOXKUTEJIbHBIN Pe3yb-
tart. ITo c1oBam Ajennsl AJeKCAHIPOBHEI, e BOSHUKJIA
«YACTUYHO CJIyYalHO, KaK B OOJIBIIIMHCTBE OTKPBITUH» .

O6pasupl 00pad0TaAHHOM APeBEeCHHBI U3 KAHAACKOTO Keapa, 1y0a 1 ocu-
ubl. Beakuit pas TBepaocTs moseimaercea B 1,5 — 3 pasa, a moBepx-
HOCTh CTAHOBUTCS IOJHPOBAHHOIM.




A 910 Komeru A. A. BoIOTHHOBOI y CTAaHKA /1 00Pa0OTKHU IpeBeCUHBI.

Jler mecars Hazan JIDTU u pupma «MHIA0-YIBTPA3BYK »
9KCIIePUMEHTHPOBAJIHU C CYIIKON ApPeBeCUHBI IIPU IIOMOIIA
yabTpa3ByKa. 1 o0HapyKUIu B pe3yIbTaTe OJHOTO U3 OIIbI-
TOB MaJIeHbKOE IATHBIIIKO Ha JOCKe — Ha yAUBJIeHUE POB-
HOe U TJIAHIleBoe. A Korja 3aMepuJM TBEPIOCTh AepeBa B
9TOH TOUKE, TO YAWBUJINCH: IIJIOTHOCTH ITOBEPXHOCTU COCHO-
BOH JOCKHU IIOBBICHJIACH BTPOeE!

IIpiTanuch pasBUBaTh TEXHOJOTHIO, HO C HYJS IIOCTPOUTD
ONBITHLII 00pasel] CTaHKAa AJA 00pabOTKM APeBeCHUHEI JasKe
Ha JBe 3apIiaThl Y BhIOTMHOBBIX He MOJy4umnaoch. OUeHb
nmoporo. [lensru nmpuiiu ot rocygapcersa: B 2011 rogy pas-
paboTunKM mojasiu 3asIBKY Ha KOHKypc Pomaa comelicTBUA
pasBUTHUIO MaJbIX (OPM MPEAIPUATHN B HAYUHO-TeXHUUE-
cKoH cepe, Ha mporpaMmy «YMHUK-Ha-CTAPT».

«fI ¥ ToMy BpeMeHU 3aKOHUMJIA MHCTUTYT, MOCTYIIHJIA
B aCIIMPAHTYPy U Y:Ke y4acTBOBaJjia B IIporpaMMe «YMHUK»
aTOr0 (POHIA IO TeXHOJOTHM YJbTPa3BYKOBBIX H3JydaTe-
Jeii», — pacckasbiBaeT AyleHa BniormHoBa, UeslOBEK yiKe
ONBITHBINA B MOJYYEeHUU I'PAHTOB. ACIIMPAHTKOMN OHA BBIUT-
pBIBajIa TPAHTHI OT AMEPUKAHCKOT0 aKyCTUUYEeCKOTro 00IIe-
CTBa — «JeHbI'M CUMBOJIMYECKNE, 3aTO AUIJIOM KPACUBBIH».
Ha 1 man. py06Jeii, BBIUTPAHHBINA IO IIporpaMMe « Y MHUK-
Ha-CTAPT», caenaau HOBBINT MakeT 000PYIOBAHUS, TTOJIYUM-
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JIX TIepBbIe 00PasIIbl, IOATBEPAMIN dPHEKT 1 TOAATHN 3adB-
Ky Ha KOHKypc Toro ke ¢ouma «CTAPT-2», Ha celi pa3 Ha
2 MuH. pyo0seii, ¢ ycaoBueM copuHaHCUPOBaHuA. Beiurpasu.

«IIpeumyniecTBa TeXHOJIOTUN OUEBUAHLI: KOTIa UeJIOBeE-
Ky, KOTOPBIM 3aHMMAaeTCs AepeBoo0pabOTKOI, IOBOPUIIH
IIpo MOBHIIIeHNe TBepgocTu B 1,5 — 3 pasa, emy OoJibIiie
HUYero He HYYKHO O00BACHATHL, — KoMMeHTHUpPyeT Cepreii
HuxrxonaeBuu. — TexHojsiorus mpuMeHUMa, B IPUHIUIIE,
Besle, Te HYKHO TBepIoe epeBo, U B MePBYIO ouepeab —
B M3TOTOBJIECHUU HAIIOJbHLIX MOKPHITUH. KBagpaTHLIN MeTp
MacCHBHOUM Ay00BO# JOCKHU CTOUT 2,5 — 3 ThICAYHN pyOJIei,
Ta ke Jocka us3 ocuubl — 600 — 800 pyoOieii. A cTOMMOCTD
YIBTPa3BYKOBOIT 00pabOoTKM KBaAPaTHOTO MeTpa APeBeCUHbI
Bcero 60 — 70 pyOieii».

Crenuanuctel JlecoTeXHUUYECKOH aKageMUu IIPY YUACTUH
Buranua AmaronpeBuua KoxHoBuua caenanm MUKPOGOTO-
rpadguu cpe3oB o0paboTaHHON YILTPA3BYKOM IPEBECHUHBI.
IIpu sTOM OKas3ayoch, UTO YILIOTHSIETCA He TOJbKO BePXHUHA
ciaoi (mpuMepHo Ha 1 MM); VJIBTPa3BYK U B IJIyOUHEe YIIJIOT-
HsJ MATKHE YYacTKU, IIPU STOM He 3aTparuBas TBepible.

«Hy, 3T0 MOHATHO: YIbTPa3BYK — BOJHOBOMU IIPOIIECC, —
rosoput A. A. BrioruHoBa. — Boo0iIlle o gpeBecuHe He
OIHY IUCCEPTAIlNIO 3aIIUTUTh MOKHO. MBI, K IpuMepy, 3Ha-
eM, UTO YMEeHbIIIaeTCsa BIIUTHIBAEMOCTE 00pabOTaHHOM JIpeBe-
CUHBI, HO HaCKOJILKO — TIOKAa He MCCIeqoBaIu. A yMeHbIIIe-
HIe BIUTBIBA€MOCTH — 5TO YMEHBIIIeHNEe pacxoja JaKoKpa-
COUHBIX MOKPBITHI. OAWH M3 IMOTEHIINAIbHBIX 3aKa3UNKOB
HaM ckasay: «MHe He TBepJOCTb HYKHA, a BOT eCJIu ObI Ha
20% CHUBUTH PACXO[ JIAKA U KPACKH» ...

Boo0Oitie-To A. A. BbloruHOBA He CHEIIUAJINCT II0 JPEeBeCcH-
He. OHa, TOBTOPUM, CIEITNAJUCT II0 YJILTPa3ByKy. Ee KaH-
IuJaTcKas AUCCepTaIlus IIOCBAIeHa PaCuUeTHOMY IIPOEKTH-
POBaHUIO YJIbTPA3BYKOBBIX BOJHOBOZOB. ITO Ta camas
YacTh CTaHKa, KOTOPas KOHTAKTHPYET C IIOBEPXHOCTHLIO Ipe-
BeCUHBI U JejiaeT ee 0oJjiee TBEPAOM.

«ITomyuuTp 2xe MaJieHbKOe IISTHBIIIKO Ha OIMBITHOH yCTa-
HOBKE — 3TO He TO JKe caMoe, UTO IOJYUYUTh TPeXMETPOBYIO

IOCKY, C IBYX CTOPOH oOpaboTaHHyIi0, — mosicHsaeT Ceprei
HuxomaeBuu. — ITosTomy paspaboTKa TeXHOJOTUN U 3aHs-
ga 10 jer».

Beceny Bex C. HUKOJIAEB
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DPATOPUN

«YMHBIE» BUHTbDI

IToésa3ku HO6020 NOKONEHUA NOMO2YM LeLUumb
camvle onacHbvle PaAHbL, 6 MOM YUCEe U madcenrble
odxcozu. Camoe unmepecHoe: OHU YxXaxcuearom 3a
pPanol dadce 6e3 nomou,u Lenro6eKa.

WccnepoBarenu us MaccauyceTCKOT0 TeXHOJIOTUYECKOTO
MHCTHUTYTA CO3aJ HOBBIA TUI OMHTOB — C 3JIEKTPOHUKOM
u JexapcTBaMu BHyTpu. CaMa MOBA3KAa M3TOTOBJISETCS U3
TUIPOTeJId, KOTOPBIM JOCTATOUHO I'MOOK U He CTEeCHSEeT IBU-
JKEeHUN, naske ecJi OMHT HAXOAUTCA HA KOJIeHe UJIU JOKTe.
B HeM ecTh maTYMKM, KOTOPLIE CJEOAT 3a TeMIIepaTypoOu
KOJKHU U B clIyyae HEeOOXOOUMOCTH aBTOMATUYECKU BBIMTYC-
KaoT JIEKAapCTBO IIPOTUB MH(EKITUI.

T'ugporess Ha 90% cocTouUT M3 BOALI U 00JIaLaeT MHOI'H-
MH CBOMCTBAMU YeJIOBEUECKOM KO:KHU. THUTaHOBLIE IPOBOJI-
KM, UAYIUe CKBO3b I'eJib, AeJAI0T OMHT TOKOIIPOBOASIIIUM,
TI03BOJISISI BHEIPATH B HEro 9JIEKTPOHHBIE yCTPOIiCTBA, HAa-
IIpUMep, IMOJYIPOBOIHNKOBbIC UNIIbl. B HEM yCTaHOBJIEHBI
TaKsKe CBeTOAUMOIbLI, OHU 3aropaiTcs, KoTraa TeMIlepaTypa
B paHe JOCTHUTAaeT OIIpeaeJeHHOTO IIpeaesaa Uan KOHUAIOT-
cd MeIUKaMeHTLI. Pe3sepByapsl IIoJ JieKapcTBa PacioJio-
sKeHbI HeIIOCPEeACTBeHHO B I'ejie 1 JOCTABJISIOTCS B PaHy IO
CIIeINAJbHBIM KaHaJIaM.
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Cosnmarentb moBoro omuTra Ilzyanxe Ysxao B OymyIeM Ha-
MepeH Co3IaTh 1 TMOKYI0, OPraHNYeCcKYIO dJIEKTPOHUKY, IIO0-
TOOHYIO «YMHOMY» I'eJIf0, KOTOPYIO MOXKHO OyeT MMILIaHTH-
poBaTh IPSAMO B TeJio. BHyTpeHHee yCTPOHCTBO U3 THUAPOTe-
JIS MOYKET CIYsKUTh, HalIPIMeEDP, CEHCOPOM YPOBHSA IJIIOKO3EI,
YTO OUEeHb IeHHO IJIA A1abeTUKOB.

ITomo6HBIE MaTepuabl MOTYT TaKJKe CTATh OCHOBOM AJIA
CO3IaHUA HeHPOmIyHTOB. «Mo3r — 5To B KaKOM-TO Mepe
yaria c sxejae, — rosoput II. Ysxao. — Ceituac ucciemoBa-
TeJIM UCIBITHIBAIOT pa3Hble MATKME MaTePUAJbl I JOCTU-
JKeHUSA IJIUTeJbHONH OMOCOBMECTHMOCTU HEHPOYCTPOHCTB.
Mpzr1 :xe mpemyiaraem 6oJiee IIPOYHBIN I'MAPOTEIb B KaUecTBe
UIealbHOTO MaTepuaja IJs HeHPOTeXHUKU; ero MOXKHO
CO3[IaTh C TEMU Ke MeXaHUUYEeCKUMU 1 (PU3UOJIOTUUECKUMU
CBOMCTBaMH’, KaK U y MO3Ta».

IToka ke «yMHBIII» OMHT TECTUPYIOT Ha OMKOTOBBIX IIO-
BPEKICHUIX KOMKHU, KOTOPbIe TPEOYIOT IIOCTOAHHOTO MeIu-
IIUHCKOTO HaOJIOJeHNsa 1 MMEIOT BLICOUAMIIINKN PUCK HH-
dexnun. CiaenyoIiui mar — co3gaHne MOBI30K, KOTOPEIEe
OyOyT OMCTAHIIMOHHO IPEAYyIpe:KIaTh JOKTOPA, eCJaU pame
morpedyeTcsa cpouHasa KBaauduiimpoBantasa o06paboTka.

W amepukaHIILI He e JUHCTBEHHBIE, KTO CO3AET IT0J00HbIe
MOBA3KM. PoccuiicKue yueHbIe TaK:Ke CO3IaJi «yMHBIMN»
MaTepuaJ IJisd JIeUeHU s 0KOTroB U paH. IIprueM HaHOTOBAS-
KM, KOTOPbIE JIeUaT PAHLI M He OCTABJAIOT PYOIIOB OT OXKO-
TOB, TIOABATCS B OOJBHUIAX U anTexkax ys:ke B 2016 roxy.

«Ee He 006s3aTeIbHO CHIMATD, IIOBA3KA caMa paccachlBa-
eTcd 3a 2 — 3 IHA UJIM JIETKO CMBIBAaeTCs, — paccKasbIBa-
eT ocHOBaTeJb mpoekta MBam AdanacoB. — ITo Kapkac
[IJIs COOCTBEHHBIX KJIETOK OPTaHU3MAa: OHU «IeILIAIOTCI» 3a
HAHOBOJIOKHA — U HaumHaeTcA pereHepanus. Ha ocHoBe
«YMHOTO» ILTaCTBHIPSA OBICTPO BBIPACTAET HOBAS KOMKA» ...

Cama moBs3KAa MMOX0:Ka Ha OOBIUHBIN ILJIACTHIPhL PA3MEPOM
5x7,5 namu 10x10 cm. B ero ocHoBe — OHOIOJIMMEDP XUTO-
3aH, KOTOPBIHA MOJyUalOT U3 MAHIIUPe PpakooOpas3HbIX, I'PU-
00B MJI BOAOpOcCiel. B ajleKTpruecKoM moJie BBICOKOI Ha-
MIPAKEHHOCTH M3 XUTO3aHa BLITSATUBAIOTCSA IIOUYTU HEBUIU-
mble HUTH. OHu B 200 pas TOHBIIE HAIIIEr0 BOJOCA — UX
pasmep 300 — 400 uMm. VI3 Takux HUTeH ILjIeTeTcsa ryoua-
Tadg «IMayTHHAa»: IIOBA3KA MPOIYyCKaeT BO3AYX, HO 3allHUIIa-
eT paHy OT BPeIHOI'0 BO3eliCTBUI.
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HanoBookHo (1) mog MUKPOCKOIIOM BBHITJIAIMT HAMHOTO TOHBIIIE YeJI0-
BeYecKoro BoJioca (2) 1 mapuka I{BeTOYHOM NBLIBIKI (3).

Wnpeio Monomoro yduyeHOro — BBIDYCKHMKA xuMdaka
MI'Y — moapgmep:xanu B Hayunom mapke MI'Y u TexHomap-
Ke «Crporuno». Tam a1y pas3paboTKy y:Ke OKPEeCTUIN «BTO-
poit Koxxeii». O0JIacTh IPUMEHEHU IIMUPOKaAd — IIOPe3bl,
0KOTH, OOMODOJKEeHHUA U JaKe TPo(huuecKue sI3BbI.

«$1 yBepen, uto B Ommkaiiimnue 15 — 20 jeT KaeTOYHBIE
TeXHOJOTUU BBIUAYT HAa HOBBIA YpPOBeHb. «BTopad Koxxa»,
HCKYCCTBEHHbBIE OPTaHbI BOMAYT B MOBCEIHEBHYIO MEeIUITNH-
CKYIO IPaAKTUKy, — cuuTaerT VBaH Adanacos. — Ceromusa
MBI 5 GeKTUBHO paboTaeM ¢ BO3pacTHOH Koskeii. OHA y mo-
SKUJIBIX JIIOJIell TOHKAasA, Y OpraHu3Ma HeT CIIOCOOHOCTU K pe-
reHepalliy 3a cYeT COOCTBEHHBIX PECYPCOB» ...

Ilepsrbiii BapuaHT MOBASKU YCIIENTHO ITPOIIIE] KJIMHUYEC-
KlUe HCHBITaHUA B PoCCUICKON MeAMIIMHCKON akKaJgeMUu
MIOCJEeIUILJIOMHOTO 00pa3oBaHusa U y:Ke mpuMeHsaercs B 30
6osbHUIIAX MOCKBBI M PETMOHOB. Yallle BCero — B 0KOI'0-
BBIX U XUPYPTUUECKUX OTIeJeHUSIX, TpaBMaTooruu. Ilpu
3TOM BBISICHHJIOCH, UTO 3apy0es;KHble aHAJIOTH CTOAT B CPe-
HeM B 15 pas goposke, a UX IPOM3BOACTBO 3aHUMAET B 3 —
5 pas 0oJbIlle BpeMeHH!.

Crenymoliuii 3Tan — HOBA3KHU C H00ABJIIEHUEM aHTHOMO-
TUKOB U APYTIUX aKTUBHBLIX KOMIIOHeHTOB. Hampumep, mo-
BA3KHU C TPUIICUHOM IIO3BOJIAT PACIIEILISATh TKAHU, MOABEp-
rIrrecs HeKpo3y; ¢ KoJIareHa30l — 3aKUBJIATH PAHbBI 6e3
mpamoB. IToBs3Ka ¢ aHTUOMOTUKOM — IIMOPOQIIOKCAITH-
HOM — IIOMOJKET JIEUUTh «I'PSI3Hble PAHBI», B KOTOPhIE MOT-
Ja monacTb MHPEeKIuA.
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Y COPORHM HA XBOCTE

JAKOMCTBA
TYT HA ITPA YEM

Cnenunajauncrel M3 Y HH-
Bepcutera MUHHECOTHI TO-
Ka3aJu, 4YTO yIoTpedjieHue
MOPO:KEHOT0, IIHIIIHI U II0-
K0JIaJIa, BOIIPEKH paciipoc-
TpaHeHHOMY MHEHWIO, He
OKa3bIBAE€T BJIUIHHUA HAa
3MOI{UOHAJIBHOE COCTOSIHNIE
YyeJIoBeKa.

B xome »3kcmepuMeHTa
y4eHbIe MPOIEeMOHCTPUPO-
BAJM CTyIEHTAM, IIPUHAB-
IIIUM y4YacTHe B UCCIeT0Ba-
HHUH, HeCKOJIbKO Tparudec-
KHUX BHICOPOJHKOB, YTOOBI
HCIIOPTUTH TOOPOBOJIBIIAM
HACTpPOeHHe. 3aTeM OTHOM
M3 TPYII CTYAE€HTOB Ipem-
JIOKHJIH BHIIIIEIIePeYHCIIeH-
HbIE JJAKOMCTBA, a APYTYI0
IIPOCTO MOKOPMUJIH.

yu coPOX¥ eanggy
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B urtore oxasaJjochs, 4TO
9MOIIMOHAJBHOE COCTOdI-
HHUe BCeX CTyJAeHTOB Ipu-
MEepPHO OXWHAKOBO. BoJjee
TOT0, HACTPOEHHE JIOJei,
BOOOIIe He IOJYYMBIIMX
HMKAKO# ebl, IpaKTHYec-
KM He O0TJINYAJ0Ch OT IMO-
IIHOHAJBHOTO COCTOSIHUA
CBITBIX CTYJAE€HTOB.

YTO MEIIAET
WI-FI?

Kak yTBep:KIamT 3JKC-
MepPThI OPUTAHCKON KOMIIA-
muu Ofcom, B HOBOrogHue
M MHBIE IPA3THUKHA MOMKET
pe3Ko yXyIIIaTbcAd Kade-
CTBO 0E€CIIPOBOTHOM CBA3M.
B ToMm 3auacTyro BUHOBaTa
3JIeKTpuYecKasa uHTEephe-
pennusa. OHa, KOHEYHO, Cy-
IIECTBYeT M B OOBIYHBIE
IHHM, HO BUCAIINE IIOBCIOIY
THPJAAHABLI IPA3THUYHON
MJLIIOMHMHAIIMKA, BIIOJIHE
BO3MOJKHO, JeJAaI0T CUTya-
1IN0 HEeMIPUATHOM s Oec-
IPOBOAHBIX ceteit. Tak uTo
youpaiiTe momoOHbIe YKpa-
IMeHUSI M 3JeKTpudYecKue



IIPOBOAA IOJAJbIIe OT PO-
yTepa, COBETYIOT JKCIIePTHI
Ofcom.

«IIYIIBIPEK A »
BOJIBIIIE HE BYJIET
JOIIATBHCA

3HAMEHHTAs BO3IYIIHO-
NMy3bIPhKOBadA ILIEHKA, OHA
JKe My3bIpuaTas yIakoBKa,
MIH <«IIyIbIPKa», 00JbIIe
He Oy[eT JI0maThcs ¢ Tpec-
koM. CrienmmaancTsl pemrm-
U cHesiaTh MYNBIPUYATYIO
IUIEHKY 00Jiee yCTONYUBOI
K OmaBJeHHuio. Beas rias-
HOe ee HAa3HAUYEHHe BOBCE
He JOIMATHCA IO MaJibila-
MH, 4 COXPAHATh B I[EJI0C-
TH XpynKHe BenM Mpu
TPaHCIIOPTHPOBKE.

006 ’TOM COOOILIMIA KOM-
nanua Sealed Air Corp.,
IPOM3BOAANIA TaKyIO
miaeHKy. OHa U3MeHuJIa Cco-
craB moamdTuiaeHa. HoBwri
Martepuaj Oyzmetr 0oJee
IIPOYHBIM, 4 CAMH IIy3bIPh-
KU OyayT HAAyBATh HEIOC-
peacTBeHHO BO BpeMA
TPAHCIIOPTUPOBKM IIPH II0-
MOIIIM 0CO00r0 Hacoca.

IIpaBma, momuduupo-
BaHHAs YyNmaKOBKa Oymer

HMCIIOJIF30BATHCA JIUIIb JJIA
KPynHbIX Bemiei. [{na He-
OOJIBIIIUX IO-TIPEKHEMY OC-
TaeTcs TPAOTUITUOHHAS «ITy-
IBIPKa».

HNHaTepecHo, uTo Takas
YIHAaKOBKa MOHAYAJy ObLIa
n300peTeHa OBYMA HHIKE-
Hepamu, Aasdppenom Ouji-
npuaroM u Mapkom Yaran-
HOM, B 1957 roay mpocrto
KaK Pa3sHOBHIHOCTH 000€B.
" jaumps moToM OHH Jaora-
JAJUCh, YTO ILJIEHKY C Iy-
3BIPHPKAMHU MOYKHO MCIIOJIb-
30BATh [IJA YIHAaKOBKH
XPYNKHX MPEIMeTOB.

BEPEI'UTE
MOBHUJIBHUKH OT...
EHOTOB!

Ha crpanune Mockosc-
Koro 3oomapka B Facebook
IMOSABMJIOCH IIPEeIyIIpesKe-
HMeE IJIs IOCeTUuTeJe 300-
mapka, KOTOpbIe JIO0AT
CHUMATH SKMBOTHBIX Ha (o-
TOAnnaparsl U TeaedOHbI.

«EHOTBI OYeHb JIO0AT
TeXHUYECKHEe YCTPOIiCTBa.
BriBaeT, 4TO IMOCETHUTEJH
mocraer cBoil TeaedoH
(umu doToanmapar), mog-
HUMAaeT ero HajJa CTEKJIOM,
YTOOBI CIaeJaTh XOPOIIHH
KaJap, 1 OH BHE3aITHO Majga-
eT MPSIMO B JIANTBI €HOTaM.
YunaBmuii tesnedon Oymer
pas3oOpaH B CUNTAHBIE MH-
HyThl. CmacTm ero, Kak
IIPaBUJIO, HE yIaeTCs.
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roOJIOrPAMMA

BCEJITEHHOM

HE NMOJNYYUUIIACDH

Hexomopoe épemsa na3ad meopemukx Camup
M>33yp, npogeccop ¢pusuru usz Ynueepcumema
Ozaiio, 6b106UHY L nPeONONOIHCEHUE, LWINO «UePHAA
duLpa» pabomaem c60e06pPA3HBLM NPOEKMOPOM.
Ona npeobpa3yem 6ce, wmo ee Kacaemcs,

6 zonozpammy — npaKkmuiecku udeaibHyro
KONnur nozaiouw,eHHozo obsexkma, komopas
npodonixcaem cyu,ecmeoéams, Kax u npecoe.
Takxoe npeob6pa3oéanue morxcem npueecmu

K CO8epPULEHHO IK30MUULEeCKUM AENLEeHUAM.

K npumepy, ecru 6. Hauw mup 6bL1 NO2AO0UW,EH
«4epHol 0bLPOU», MbL MO2AU ObL IMO20 Oadice

u ne 3amemums. Touno mak sxe moL 6bL He
3amemunu, umo Bcenennaa 6oxpyz nac
Aénaemcsa 6cezo LUULL 20102PAMMOU.
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3A CTPAHUIIAMHU YYEBHUEKA

T'unoTtesa Masypa TyT BbI3BaJia MHOXKECTBO CIIOPOB CPeIn
TeopeTuKoB. OIHMU IIoJaraju, UYTO HOBas TEOPUS BLITEKAET
U3 IPUHIINIA, HAa3BaHHOTO B3aMIMO3aBUCHUMOCTbBIO, IIPEJIO-
"KeHHoro paHee Jleormapaom CacckuagoM, pusurom u3 CTou-
dopackoro yuusepcuTera. IIpuHIIUI B3aMM0O3aBUCUMOCTH
ompeesseT, UTo Jirodasd rojorpaMmma, co3faBaeMasi «UepHoi
OBIPOM» IIPU IIOTJIOII[EHNN O0BEeKTa, JOJKHA OBITh MAealb-
HOM KOIUWel OpUTrHuHAJA.

OpHaxo BCKOpPEe B pe3yJbTaTe KapKuX aebaToB yUeHbIe-
$UBUKN OPUILIN K BBIBOAY O TOM, UTO HAeaILHOE COOJIIoMNe-
HUe TIPUHIUIIA B3aMO3aBHUCUMOCTY HEBO3MOKHO, TO €CTh Ha
IIOBEPXHOCTHU «UEPHOH ABIPBI» MOTYT C(QOPMUPOBATHCS TI'O-
JorpaduuecKre KON, HO OHU OyAyT HeCcOBePIIeHHbI 1 J0-
CTATOYHO JaJIeKH! OT opuruHaja. VI aToT BbIBOJ OBILI IIOTBED-
JKJIeH CO3JAaHHOM YUeHBIMUM CKOPPEKTHPOBAHHOM MOMAEIBIO
IIPUHITAIIA B3aMO3aBHUCUMOCTH, KOTOPasd JOmycKaeT (popMu-
poBaHUe HeCOBEPIIEeHHBIX IoJorpa)muecKux KOIIUMA.

WsBectusbrii 6puranckuii pusuk CtuBen XOKUHT B CBOE
BpeMs IIOAMETIJI, UTO Hallla BcejleHHas HecoBepIlleHHA C ca-
MBIX IIEPBBIX MOMEHTOB €€ CyIlecTBOBaHus. IMeHHO u3-3a
M3HAYaJIbHOM HEPABHOMEPHOCTH pacIpejesieHus MaTepuu,
obpasoBasileiica Bo BpeMsa BoJIbIIIOro B3phiBa, BOZHUKJIU
CKOILICHUS MaTepPUu, IOPOAUBIIINE I'PABUTAIIMOHHEIE CUJIBI,
foJyiaromapsa KOTOPBIM YAaCTHUIBI COEIMHUJINCHL B aTOMBI, M3
KOTOPBIX COCTOSAT raJaKTHUKM, 3Be3Ibl, IIJIAHETHI 1 T. II.

A mortomMy, Kak M Bce B HecoBepIIeHHOHW BcereHHoii,
«UepHbIe OBIPLI» TOKE ABJAIOTCS HECOBepIIeHHBIMU. «Bo
BcejslenHO#I He MOJKeT CYIIEeCTBOBATH MACAJBHOMN «UYepPHON
IBIPBI» , KaXKIasd M3 HUX MMeeT CBOU OTJINUUS, AeJafoIinue
ee YHUKAJIbHOII», — 00bscHAET mpodeccop Masyp.

ITo 00'bsICHEHNE OCHOBAHO HA PEIeHUU TaK Ha3bIBAeMO-
ro «THMOPMAIIMOHHOTO IIapajoKca», KOTopoe OLII0 Hale-
HO B pe3yJbTaTe TeOPeTUUeCKUX OaTaanii, B KOTOPbIX HIPU-
Humaa yuactue u CtusBen XoKuHT. B KOHIle KOHIIOB, OH
MIpU3HAaJ, YTO AOMIYCKAeT MbICJb, OYATO MaTepusd, KOTopasa
IomazaeT B «UYePHYIO ObIPY», He pas3pyIIaeTcs, a CTAaHOBUT-
cs ee yacThbio. M sTa MaTepus, o0IamgaoInas CBOMMU MHIN-
BUAYAJbLHBIMU UepTaMU, IIepelaeT HUX «UePHOH IbIpe».
«Raxxmasa «uepHas abIpa» SBJIAETCS VHUKAJIBHBIM IIPOIYK-
TOM MaTepHi, KOTOPYIO OHA IIOIJIOTHJIA 34 BPEMS CBOEro Cy-
IIIeCTBOBaHUA» , — Hpeanookua C. XoKUHT.
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lanee TeopeTUKY IIPUIIOMHUIN, UTO OAUH U3 IPUHITUIIOB
TEOPUU CTPYH I'OBOPHUT O TOM, YTO TPEeXMEpPHOe IIPOCTPaH-
CTBO, B KOTOPOM MBI HAXOAMMCS, IIO CYIIECTBY, SIBJIAETCA
rojiorpadguuecKkuM n3o0paskeHneM, CIPOeKTUPOBAHHLIM Ha
HEKYIO IIOBEPXHOCTD, CYIIECTBYIOIIYIO B OOJIBIIIOM KOJIUYe-
cTBe m3MepeHuil. UHLIMI CJI0BAMY, YUEHEIE IPEeIIIOJI0MKILIN,
uyr0o Beesennada jump kKakercss oobeMHo — 3D, a Ha camoM
neisie oHa — 2D-TIpoekIinsa Ha HeKoeM ILIOCKOM sKpaHe. He-
YTO BPOJie TeJEBU3MOHHOI0 MU KMHOM300paKeHUsI, KOTOpPOoe
JIUIITH KaskeTcss HaM o60beMHBIM. VI HamoMUHAaeT ToJorpa-
(uuecKyio KapTUHKY, PasdMeIleHHYI0, K IpuMepy, Ha Kpe-
JIUTHOU KapTOUuKe.

ITepBBIM 0 TOosOrpaUUECKOl CYIITHOCTH MUPO3TAaHUA 3a-
ropopua HdaBug Bom — ¢usuk us JIOHZOHCKOr0 yHUBEPCH-
Tera — eire B 80-e rogpl XX Beka, IIocje TOTO KaK BBISC-
HUJIOCH: 3JIeMEeHTapHbIe YaCTUIILI MOTYT MI'HOBEHHO oOMe-
HUBaATLCA MHOpMAaIell Ha JIIOOOM PACCTOAHUU — XOTh
B MUJIJINOHBI CBETOBLIX JIET, TO €CTh BOIPEKUN JUHINITEHHY
OCYIIECTBJIATh B3AUMOeiCTBIE CO CBEPXCBETOBOI CKOPOC-
Th10. Takoe, mpeamooxKua Bbom, MoKeT ObITh, €CJIU TOJIBKO
HAIll MUP — roJjorpamMmMa. /I KayKIbIH ee YUACTOK COJIEPIKIUT
uHpOpMAaINIo 0 IleJJoM — O Bceil BeesleHHO1.

Emy muxTOo He moBepus, Ho B 1993 romy rosorpaduuec-
KU IPUHITAI IIOCTPOSHUA MUPO3JaHUA IO IepsKal HUIgep-
JauacKuii pusuk-reopetTuk I'epapa’t Xoo@T, TOTYyUNBIITUHA
B 1999 roagy Bmecte ¢ Mapturnycom Bearmarnom HobGeses-
CKyI0 mpeMuio. Ero maesa, onaTb-Taku, CBOJUTCA K TOMY,
uTO0 MHPOPMAITNIO 00 00HeKTe MOKHO IIOJYYNTD, IIPOaHATIH-
3UPOBAB ero rpaHunsl. Hanpumep, nHopManus o mape
JIOCTYITHA HAa eTo I'PaHuIle — ABYMEPHOH cdepe, MOJOKEHIE
Ha KOTOPOM oIpenesideTcsa TOJAbKO TOJTOTOM M ITHUPOTOM.

ITOT NPUHIIUII TJIACUT, YTO 1 BcejleHHBIE, U «UYepPHBIE
IBIPBI» MOXKHO IIPEJICTABUTH B BUE TUTAHTCKON JBYMEPHOM
roJIOTpaMMbI, Ha IIOBEPXHOCTH KOTOPOIl «3amucaHa» HH-
dopmanusa 00 UICKPUBJIEHUYN IPOCTPAHCTBA-BPEMEHU BHYT-
pu Hux. Bnaromaps sTuM cCBeAeHUAM MBI BUIUM He ILJIOC-
Kue 00BbeKThI, a CBOe00pa3HyIo TpeXMepHYIo chepy.

Ha 6ase sToro mpuHIUIIA aMepUKaHCKUN Gusuk XyaH
Manpaceuna paspaboraa B 1997 rogy Teopuio u Habop ypas-
HEeHW, OMMMCHIBAIONINX OBEIEeHNEe roJiorpaduuecKoi «uep-
HOM IOBIPHI».
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leTeKkTop, C MOMOIIBI0 KOTOPOro (PM3NKH IMbITAINCh 0OHAPYKUTH CIIEIbI
rosorpacguueckoit Bcerennoii.

B 2009 roay Kpeiir Xora u HeCKOJBbKO €TI0 eITMHOMBIIII-
JIEHHUKOB 13 Jabopatopuu Pepmu B HuKaro mpugymain
crroco® mMpoBepuTh Ha IPaKTHKe BRIKJIAAKU Xoodra u Maj-
naceHbl. Eciu rojorpaguueckuii IPUHITUII CIPaBeIJINB, TO
TpeXMepPHbIe KOOPAMHATEI IPONU3BOJILHBIX TOUEK B IIPOCTPAH-
cTBe OyJeT HEeBO3MOXKHO TOUHO M3MEPUTh M3-3a Heomlpene-
JIEHHOCTe!, 3aJaBaeMbIX 3aKOHOM KBAaHTOBOI MeXaHUKH, IIO-
IOOHBIM IIPUHINIY HeolpeaegeHHocTu I'eiizendepra. Ms-3a
9TOr0 KOOPAMHATHI JI000H TouKK B 3D-mpocTpaHCcTBE OyAyT
KosebaThCs Ha OUeHb BHICOKMX YACTOTAaX, B HECKOJIbKO Mera-
repil. ITOT 3PPEeKT MOIKHO 3aMETUTh, IIOCTABUB PAIOM APYT
C IPYroM IBa OAMHAKOBBIX CBEPXTOUHBIX MHTepdepoMeTpa,
CITOCOOHBIX U3MEPATDH C TOUHOCTBLIO 0 aTOMAa PACCTOSHIE, KO-
TOpOoe JIy4Y OyZeT IPOXOAUTh IPH ABUKEHNN OT Jasepa K Je-
TeKTOPY POTOHOB.

PykoBoacTBysch aTO# naeeit, yueHble IIOTPATUIN 2,5 MJIH.
JOJIIAPOB Ha CO3JaHMe YCTAHOBKH, Ja3ePHLIN JyU B KOTOPOI
npoxoauT 38 M. IlepBble OIBITEHI, IPOBEAEHHLIE ITPU ITOMOIITH
9TOTO «TOJIO-AEeTeKTOpa», He CMOTJIN 3a(pUKCHUPOBATL HUKA-
KUX BUOpamuii. A 3HaUNT, 10 MHEHNIO XOraHa, MBI BPAL JIU
KMBeM BHYTPU T'OJIOTPAMMEI.

IIpaBma, cam y4ueHbBIl IpHU3HAaET, UTO TONO0OHBIEC 3aMepPhI He
MCKJIOUAIOT TOTO, UTO rojorpadguueckas npupona Beelen-
HOM MOXKeT TauThCA B APYTUX YrOJKAaX MUPO3TAHUSI.

C. BSUTYHEHEKO
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TANHbI

«MJNATHS PASAOPA»

Ilpocnyswucy noympy, mvl. NPUEHLLLHO
odesaemcsa, nopoil 0o6eds smy npouedypy 00
asmomamu3ma, u He 0CO6eHHO ommevwaem, LMo
umenHo Ha cell pa3 Ha Hac Hademo. Tem 6onee
uwmo, Hanpumep, 601bUWUHCMEO0 MONLOOeH U HbLHE
Hocum npakmuiecku 0o0HO u mo sce. OcHogy
zapdepoba mHOzux — Kak OHOUWel, mak

u desyuek — cocmagaarom i cuHcovl, ymoboaku,
ceumepa u moacmoéxku. Mexcdy mem 8 mupe
MOObL, NOX0IHE, Hameuaromcsa 0060/LbHO
uHmepecHsle nepemensv.. Bom éam moanvko odun
npumep, onucannsvlil 6 swcyprane Contex.

B mauase 2015 roma B Mupe pasropeJicsi HEOOBIYHBINA CKAH-
nmayi. OcobeHHOCTD ero 3aKJaYaiach B TOM, UTO, KPOMe Moje-
JIbEPOB, B HEM NPUHAJIMN ydacThe U PUIUKU-ONTUKU. A Bce
IIOTOMY, YTO CIeIMaJIMCThl HUKAK He MOIJIX pasodpaThbCs,
KaKoro IIBeTa IiaThe, ()OTO KOTOPOTr'0 BHLIOKMJIA B COILICETH
mroTyagackaa nesuita Kotana MaxHuo.

«Mouwu 61u3Kue Apys3bsa coOpaiuch moKeHuThesa. M1 mama
HeBecThI mocJjaJjia eii (pororpaduio sToro miaThsa. Korga me-
BecTa IIoKasaJia MJIaThe JKeHUXY, OHU 3aCIIOPUJIN U3-3a eT0
I[BeTa 1 JaKe MOCCOPUJINCDH, YYTh OBIJIO He PACCTPOUB CBOE
OpaxocoueTaHue», — o0bsacHuIa MakHua npuunay mosas-
JeHus (oTorpaduu miaTbda B cBoeM akkayuTe. OHa mOIIpo-
cujia coBeTa y II0Jb30BaTesiei, YToObI pa3odpaThesi, KAKOro
JKe Ha caMOM [eJie IIBeTa He3aMbICJOBaTOoe Ha IIepPBBIi
B3TJIAM IIJaThe. B mTore joau pasmeauanch Ha aABe 00JIb-
e KoMmauabl. OOHY TOBOPUJIN, UTO ILIaThe CHUHE-uYepHoe,
a IPyTUM OHO IIOUEeMY-TO Ka3ajoch 0es10-30J10TeIM. [Ipuuem
IMOJIOJKEHUA He O0JIerumam Hake MOKYMeHTaJbHbIe (o-
TOCheMKN — Ha OJHUX CHUMKAX IIJaThe Ka3aJoCh CHUHE-
YEepPHBIM, Ha APYTUX — OMATh-TaKU 6eJI0-30J0TBIM.
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IIOAPOBHOCTH OJIAA JIOBOSHATEJIBHBIX
: Y : )

«Ilmarse pasaopa» 3pUTeJH BOCIPHMHUMAKOT B TPeX BapHMaHTaX.

CropAnux B KOHIlEe KOHITOB pacCyaujan oTaabMOJIOTH,
KOTOpbIe IIPU3HAJIU, UTO B OPUTHUHAJIE IIJIAThe AeHCTBUTE/Ib-
HO cuHee ¢ 4YepHbIM. Ho moueMy yacTh moJb30oBaTe el BU-
IAT ero Kak 0ejioe ¢ 30JI0THIM?

YueHbIe TOBOPAT, YTO PasHOe BOCIPUIATHE I[BETA ILIATbS
He 3HAYUT, UTO y Bac IPOoOIeMbI C TJIa3aMU WJIN C IICUXUKOM.
Y KaKJI0oTo UeJIOBeKa eCTh MHANBUAYAJIbHBIE 0COOEHHOCTH
3peHus. Mosr o0pabaTbIBaeT CBETOBbIE BOJIHEI, IIOMAAIOIIIIE
Ha CeTUaTKy, VHUKAJIbLHBIM 00pa3oM, II03TOMY KTO-TO BUIUT
OJHU IIBeTa, KTO-TO APyrue.

Ectb mayunoe 00bsicHeHNE TOMY, IIOUEMY JIIOIU BUAAT
pasHbIe I[BeTa Ha OOHON KapTUHKe. ITO ONTUUYeCKAasd MJLIIO-
3us. O0BEKTEI OTPAXKAIOT CBET Ha Pa3HBIX BOJIHAX, a UeJIo-
BEUECKUH MOS3T OIIpeejsaeT I[BET II0 OTPAXKEHHOMY CBETY.
IIpegMeTsl BOKPYT TaKsKe MOTYT OTPaXaTh I[BET U BIUATH
Ha BOCIpPHUATHE. B uTOore B 3aBUCUMOCTH OT YCJOBUM Ha-
OJIIOJeHNSI NN CheMKH JIOAN ¥ BOCIPUHUMAIOT I[BET II0-
pasaomy. Te, KOMYy OKPYsKaIOIUil CBET KayKeTCcA TeMHBIM,
BUIAT OeJIBII BMECTO CHUHETO.

IIpodeccop Bammmurrornckoro yuuepcurera et HeiiTa
CcKasaj, UTO M3ydyaeT pasHuiy 1npetoB 30 JieT 1 3TOT CIy-
yail — oAuH M3 HamboJee SBHBIX Pa3Jnumnii, KOTOPbIe OH
Korma-inbo Buae. JImuuo eMy, KCTaTH, IJIaThe IIOKA3aJI0Ch
6eJIBIM C 30JI0TBIMU BCTaBKaMU, & He YePHBIM C CUHUMU II0-
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Jocamu. A Korma HelipodU3MOJIOTH HavuaJIu IIPOBOAUTH Mac-
mTabHbIe MCCJAeJOBAHUSA, OThICKAJICSI U TPeTHUH BapUA