IJIABA 10
TEXHOJOI'MYECKHUE ITPOABUKEHUA

OmvH #W3 caMbIX BaXXHBIX acrnekToB HoBoii 3eman BKIOYaeT B ce0S OTBETCTBEHHOE MCITOIL30BAHME
MIPOABUHYTHIX Te€XHOJOrMH. B pazBopaunBaromiecs Ha 3emiie CLEHapUM HE BXOAUT BO3BPAT K MPUMUTHUBHOMY
00pa3y Ku3HH, 0OBIYHO MPEIIIECTBYIONIEMY YNAIAKy U Pa3pyLICHHUIO MPeIbIIyIIHX OPTaHU30BaHHBIX OOIIECTB.
(B kaduecTBe HamoMWHaHUS: Ha 3emJie CYHIECTBOBAIM YEThIpE TNaBHbIE IuBWIM3anuu - llanres, Jlemypws,
ATnaHTH/a U ellle OfHa, pa3pyllaasics celyac.)

[Mocne xaxjoro W3 MPEAbIAYNIMX pa3pylIeHU XW3Hb Ha 3emiie (OMyCTOLICHHAs €CTeCTBEHHBIMH H
HCKYCCTBEHHBIMH KaTacTpo(aMH) BO3POXKAANAaCh B OYCHb OTPAHMYCHHOM COCTOSHUH, 9acTO C OCHOBHBIMHU
HaBBIKAMU BBDKMBAHUS U TIPOCTHIMH PeCypcaMu (TaKUMHU KaK KOCTPBI M IpyObIe OpYaus Tpya).

[To Gompimed YacTw, Korja BCE€ PYIIAIOCH, TEXHOJIOTHYECCKOE 3HAHHME KAKIOW MPEIbIAYIIeH TUBUIN3AIIN
BPEMEHHO YTPauuBaioCch. BEKHMBaIM JHUIB KOE-KaKUe OCTaTKH.

KoHe4HO, KOJJIEKTHMBHOE CO3HaHHME B XPOHWKaX AKAllld CONEPKUT BCE TEXHOJIOTUYECKHE MPOJBHIKCHUS,
Kora-nmubo coBeplleHHble ¢ Havana 3emin. Korna HOBble HUMBWIIM3ALUU CMEHSJIM JApYyTr Apyra, 0ojee MpoCcBeT-
JICHHBIE YYEHbIC TOJAKIOYAINCh K MO0 AKalld W 3aHOBO OTKPBHIBAM TEXHOJIOTUH CAKpallbHOW T'€OMETPHH,
KpUCTAJUIMYECKUE T€HEPaTOPhl, JHEPTUIO HYJIEBOM TOUKH, XOJIOAHOE CIUSHHUE, PAIUOVIEKTPOHUKY U TaK Jajee.

MBI 3aHMMAJIKCh BOIPOCOM, TIOYEMY I[IMBHIIM3AIMH MTOCTOSHHO pa3pylIaiich. B KaxI0M cilydae HECKOIbKUM
TyIIaM yAaBaJIoCh COXPAHATH 3HAHUE C BPEMEH pa3pylICHUS U IPUMEHITH ero B OyIymuX BoIUIomeHusIX. Takke,
BO MHOTHX CIIy4asX HEeOOJbIIOE YUCIIO AYLI BHIOMPAIO MOKUHYTh 3€MIII0 C HE3aTPOHYTHIM CO3HAHUEM U YHTHU B
JpyTue MUPBI, @ HE CTAHOBUTHCS 4acThlo "Havasa" Ha IUIaHETE.

[peamoynTaeMpIM ITyTEM MYIPELOB MPONUIBIX IUBHIN3AINN OBLIO OCTaBaThCS B OOJee BBHICOKMX cdepax H
0o0IaTeCsi ¢ HOBBIMH OTIEPUBIIMMUCS OOIIECTBAMU TMOCPEJCTBOM TENENaTHYECKOTO0 KOHTAKTa, YCHHEJIMHTa U
CITyJaifHBIX KPaTKOBPEMEHHBIX Npu3eMiiecHHH Ha 1oiaHery. ([lo yke oOcyXAeHHBIM NMpUYMHAM OT MOCIEIHETO
croco0a OTKa3aJluCh, M JUIIb MEHEe Pa3BUThIe HHOIUIAHETSAHE BCTYMAIM B HEMOCPEACTBEHHBIH KOHTAaKT C
JIFOIBMH TIOCPEACTBOM KOCMHYECKNX Kopabiel u rojorpagpuaeckoi IpOeKIInH. )

B cnoBax MHOTMX BalMX MPOBUALIEB €CTh OTPOMHASA JOJS UCTUHBI: MyApeLbl YOHpanu TEXHOJOTHH, YTOObI
MPEJOTBPATUTh HEBEPHOE HCIIOIB30BAaHUE HMX PA3BUBAIOIIMMCS 4YEJIOBEYECTBOM, MHOTHE MPEICTABUTEIH KO-
TOpOTO 3a0bIBaliM TYXOBHOE MMOHMMAaHHUE, MPOXOAS Yepe3 paspylieHHe MpeAbIIyIINX IMUBHIM3aUui. bmaromaps
JIOKTpUHE HEBMeIaTeJIbCTBa, MHOTHME MYApElbl MPOCTO MOKUAAIM 3€MHOW IUIaH, MPEJOCTaBisis BOIOIOIIEMY
YeJIOBEUECTBY COBEPIIATH COOCTBEHHBIC BBIOOPHI, KOTOPHIC YACTO HE IIUIM Ha IOJB3Y MAaKCHMAaIBHOMY POCTY
nymi. M He u3-3a OTCYTCTBUSL COCTPAJaHus, a U3-3a HeXeJlaHUsl TyXOBHO MPOCBETIICHHBIX JI0AEeH BHOBb BIAaTh
B COCTOSIHHE 320BCHHSI.

C wnespio NpeloTBpAlIEHUs] HEBEPHOTO MCIOIb30BAaHUS MOIIHBIX TE€XHOJIOTMH ObUIM MPHUCTABJIECHBI pa3HbIe
xpanuteny. YacToTHbIN Oapbep - cCOBMECTHask paboTa CBETNIBIX U TEMHBIX TPYIIHPOBOK 3BE3AHBIX pac OproHa U
Cupuyca A. TeMHbI€ CUJIBI CTPEMIINCH YIEPKUBATh JIIOAEH Ha 3emile U MIPENsTCTBOBATh PA3BUTHIO IICUXUYECKUX
Y MHTYUTUBHBIX criocoOHOcTed. CBeTible MOAAePKUBAIU KapaHTHH, OCKOJIBKY HE XOTENH, YTOOBl HEraTUBHbBIE
JONK Ha 3eMJie MUTPUPOBAJIM B COCEHNE YaCTH FIaKTHKH, PACTIPOCTPaHSIS arpeCcCHI0 1 BOMHCTBEHHOCTb.

[Hosromy Ha 3emiie yCTaHOBWJIM OJHEPreTHUECKHE MaTTepHbl JUIsl NPEAOTBPALLCHHS HCIIOJIb30BaHUS
MPOIBUHYTHIX TeXHOJOTHWH. TeM He MeHee, Onmarojaps BMEIIATENbCTBY J3€Ta, TEMHBIX OPHUOHIICB, CBETIBIX
IUIedIeaHlleB W JApyrux rpymm, B XX BeKke BHOBb INOSBWINCH BBICOKME TEXHOJIOIMHM B BHJE HHTErpPalbHBIX
MHKPOCXEM, KOMITBIOTEPOB U TE€JIEKOMMYHHKAIIMOHHBIX YCTPONUCTB.

C mepcneKTUBB KBaHTOBOH (DH3HKH, O0iiee BBICOKHE TEXHOJIOTHH, TAKHE KaK MAIIMHBI HYJICBOH TOYKH, MOTYT
CyLIECTBOBaTh JIMIIb B pE30HAHCE - MOJICPKUBAIOIINX CBEPXNPOBOAANIMX NOJAX. IIpenmyiiecTBeHHO
HETaTUBHOE CO3HAHHE HE CO3MaeT MOJIEpKUBAroIIee pe3oHaHCHOe moje. C MeTapu3nueckod TOYKH 3PEHHS,
IUTaHEeTa, CoJleprKalllas OrPOMHOE HEraTMBHOE CO3HAHME, BEpsllee B OTCYTCTBHE U HEXBAaTKy, HE INPUTSIHET MpPO-
LBETaHHUE U U300MIINE, CBA3aHHOE C TIOJISIMU HYJIEBOM TOUKH.

Pesromupyem: 1oJJ00HBIE TEXHOJIOTHH HABOAAT MOCT MEXIy d3PHPHBIMU U (PU3HMUECKUMHU cepamH, MO3BOJIsAs
MoYTH OECKOHEUHOMY MO0 HeauddepeHIupoBaHHON »Hepruu VcToyHHMKAa BTEKaTh M BOCCTaHABIMBaTh (hu-
3udecKyr0 cdepy. Hekoropele ydeHble Ha3bIBAlOT OSTOT HHEPreTHYECKHU TOTOK "HErdHTpomuen", WIu
"3apsHKEHHON AHTpONUEH'", TOCKONBKY OHAa TPOTHBOIIOJIIOKHA JHTPOMHH, HAOII0AAEMON COTJIaCHO BTOPOMY
3aKOHY TEPMOJNHAMUKH.

Bripakasch MUpCKUMH TepMUHAMU, JAyXOBHas dHeprusi VcTouHMKa BOCCTaHAaBIMBAaET Bce, "McCmopueHHOE"
WM U3HOLIEHHOE B pe3ysibTare pa3pylaloniero Bo3AeCTBUSA BPEMEHU TPEThEH TNIOTHOCTH.

[TosTOMy, Kak BBl MOXKETE€ BHAETh, UMECTCS HECKOJBKO (PAKTOPOB, KOTOPHIE B IPOILIOM IPEISTCTBOBAIH
BOCCTAHOBJICHUIO TIPOJBUHYTHIX TEXHOJIOTUH MOCIIE NaJeHUs NPEeAbITyIIeH HUBUIH3AINY.

B HbIHEmIHEM MEpPexXOoJHOM COCTOSHHU Ha 3emile JOCTaTOYHOE YHCIIO TPOCBETICHHBIX AYII BBDKHUBYT B



MEePUOJT U3MEHEHHI 1 COXpaHsT 3HaHHe 0oJiee BRICOKUX UCTHUH. DTO MO3BOJIUT CO3/1aTh PE30HAHCHBIE TOJIA, CIIO-
CcOOCTBYIOIIHE PA3BUTHIO 00JIEE BHICOKHUX TEXHOJIOTHU.

M3-32 BOBMOXKHOTO paspylIeHHs] MHOTHX TEJIEKOMMYHHUKAITMOHHBIX CIIYTHHUKOB U Ha3eMHOW MHAPACTPYKTYPHI
(3a cuer BOWH, 3eMHBIX M COJHEYHBIX Oyph M Tak Jaiee), OyAeT BpeMs 3ama3lbIBaHus, WIH 3aJepKKa, HO
COXPAHUTCS JOCTAaTOYHO 3HAHWSA JUIS BOCCTAHOBICHHS M PEKOHCTPYKIIMU HauOoJiee MOJE3HBIX TEXHOIOTHI
(Takux xak MuTepHeT U TenedoH).

Kpome TOrOo, Iymm B YeTBEpTOW IUIOTHOCTH OBICTPO PA30BBIOT TeJEHATHUYSCKAE CIOCOOHOCTH, 4TO
CYIIIECTBEHHO TIOMOXKET COATAHCUPOBAHHOMY MCTIOIh30BAaHUIO TEXHOJIOTUH.

OTBeTCTBEHHOE HCII0JIH30BAHHE TEXHOJIOTHH

Ham 651 X0Tenoch BEpHYThCS K YK€ PACCMOTPEHHOMY MOJIOKESHUIO 0 HEOOXOAUMOCTH U3BSTHS ONPEACICHHBIX
TEXHOJIOTUH JI0 TeX IOp, IMOKa YU He OyIyT TOTOBBI K MX MYIPOMY HCIIOJIL30BaHHIO. MBI OBl yIT0J10 OMJIM 3TO
3aMpernieHII0 MaJICHEKOMY PeOSHKY IOTh30BAThCS CITMIKAMMU.

lanaktnyeckas KoHgenepanus He TONBKO OJIOKHUPYET HMCIIOIb30BAHUE SICPHOTO OPYKHUS (38 MCKIIOUCHUEM
Pa30BBIX WCIBITAHWN 37I6Ch M TaM), OHA MepelaeT YacTOThl, NMPEIOTBPANIAIOIINE MPUMEHEHHE BBICOKHX TEX -
HOJIOTUII, KOTOpBIE MOIMIM OBl HCIOJIB30BaThCs HemoOpokenmarensHo. Eciam m3obperarens mnpeOBIBacT B
TEJIeMaTUYECKOM KOHTaKTe ¢ 0oJiee BBICOKMMH CYIIECTBAMH M O0JIaJaeT JOCTATOYHO PAa3BUTHIM CO3HAHHEM,
OJOKMPYIOILIME YacTOTHl BPEMEHHO TMOJHUMAIOTCA, YTOOBI MO3BOJIUTH HM300peTaTeNto JBUTaThCs BIEpEl B
Pa3BUTHH HOBOW TEXHOJIOTHHU.

MBaI B 6oJice BBICOKHX chepax cokaneeM 0 HeOOXOAMMOCTH BMEIIM BAThCS MOJOOHBIM 00pa3oM, HO COCTOSTHHE
JieN Ha 3emJie CITUIIKOM JISTIMKATHOE, YTOOBI TO3BOJIMTH HEOTPAaHMUSHHOE Pa3BUTHE HOBBIX SHEPTHI O3 Hal30pa.

[Tocne 2015 rona co3Hanue Ha 3emite (M BUOpanus caMoi 3eMJTH) CTAHET JOCTaTOYHBIM I TIOAbEMa 3aBEChI
HaJ TapMOHUYHBIMH PE30HAHCHBIMU MONSMHU. Kak Tonbko Oapbepbl MepecTaHyT CyIIeCTBOBATh, PE30HAHCHOE
moJie 3eMJTH MTO3BOJIUT YCTPONUCTBAM HYJIEBOM TOYKH W JIPYTMM TEPEIOBBIM TEXHOJIOTHAM pa0OTaTh MOBCIONY Ha
IUIaHETe.

Co3HaHMe W KBAaHTOBBIE c(epbl TECHO CBS3aHBI Mexay coboit. M ux ciemyer yBaxkarb. Kak TONBKO BB
MPUMETE HJICH0, YTO KMBETE B OCCKOHEYHO MPOIBETAIONICH W M300MIbHOW BeeneHHOM, U OTKpoeTech, CTaB Ka-
HaJIaMH 3THUX YacTOT, BaM OyJIET JOBEPEHO HCIIONb30BaHNUE 0O0JIee BBICOKHX TEXHOIOTUH.

Hekortopele getamu 3TOro Mbl OOCYIMM YyTh IMOKE W TaKkkKe OOBSICHUM, Kak IOOUTHCS HaJUIekKAIIEro
(YHKIMOHUPOBAHUS MOCJE OAbEMa YaCTOTHOTO Oaphepa.

A TIOKa BaM MPUJICTCS TMOJIL30BATHCS HE3arPS3HSIOIMIMMHU TEXHOJOTHSAMH, yXKE UMCIOIIUMHUCS B 3TOM MHpE.
Hwxe Mbl OymeM IeTalM3UPOBaTh HAllle BOCIPHATHE PA3BHUTHUS CYIICCTBYIOIIMX TEXHOJIOTHI HA MPOTSHKEHUH,
CJIEIYIONINX HECKOJIBKHUX JACCATHUIETUH.

CyIIIeCTBleHII/Ie AJIbTCPHATHBHbIC TEXHOJIOTIMH

Iloxa BBI TOTOBUTECH K MaCCOBOMY BHEAPCHUIO BBINICOITUMCAHHBIX 0oJree BBICOKUX (bOpM, Mbl YKa)XXE€M Ha
TEXHOJIOTUH, KOTOPBIMHU MOKHO ITOJIb30BAaTbLCS YIKE ceifyac.

Conneunas oHepeUus

ComnHeuHBIE MIEMEHTHI OCTYIHBI BOT yxke 50 JIeT, HO TeXHOIOTusl pa3BUBAETCs KpaiiHe MemneHHo. YacTHuHO
3TO MPOMCXOAUT 32 CYET BBICOKOM IIEHBI HA YCTAHOBKY, HapsAy C TEM, Y4TO 3JIEMEHTBHI HE COBCEM HAJIEXKHBI B
CeBEpHOM KJIMMare, rae HeOo oOnauyHoe OONbIIyl0 4YacTb Toja. Takke MNPeHMYIIeCTBAa YMBIIUIEHHO
IIPEyMEHBIIAIOTCS SAEPHON UHIYCTPUEN U HHIYCTPUEH UCKOIIaeMOro TOIUIMBA.

Bonpmras 9acTe aym TpeThel INIOTHOCTH YCMaTpPHBAeT MPEHMYIIECTBA B COITHEUHOH SHEPTUH, HO yOeXKICHHI,
YTO JICNIEBOE HCKOMAEeMOE TOIUIMBO M 3JICKTPUUYECTBO, MOJYUYCHHOE C MOMOIIBIO SJEPHBIX YCTaHOBOK, BCErAa
Oyner nox pykoi. [ToaToMy 3aueM yTpyKIaThCsl MOKYNKOW MaHeNeH, 3aHUMAaThCsl YCTAHOBKOM, M COTVIAINATHCS C
ux "BiuusHMeM" Ha BUA W ouIylieHWe aoma. Jla, HEKOTOphIC MAYIIM CUUTAIOT IMAHETHW O0e300pa3HBIMU U
YPOIYIOIINMHE KPacoTy apXUTEKTYPHI I0Ma.

B crnemyromme HECKONBKO JIET MBI TNPEABHUANM HEKOTOPHIE TOABMXKH B 3(P(EKTHBHOCTH COIHEYHBIX
anemeHToB. Ilockonbky B 2011 rony LeHBI Ha HCKONAEMOE TOIIMBO PE3KO BO3POCIH, HEKOTOpPBIE KOMIIAHUU
nposBIIN HHTepec. OHU CUUTAIOT, YTO CErOAHS KJIMEHTHI ¢ OONBIINM JKeJaHWeM OyayT IUTATUTh 33 COJHEYHBIE
CHCTEMBI, YeM Buepa, KOIjia HCKOIIaeMO€e TOIUIMBO ObLIO HAMHOTO JICILIEBIIC.

IMosToMy MBI mpenckasplBa€M, 4YTO KOJIMYECTBO JKWIIMUIL, KOTOpPBIE YCTAHOBST COJIHEYHBIC IAHEIH B
CJIeyIOINe TIATh JIET, BO3pacTeT B JBa-TPH pa3a. MBI OCO3HAaEM, YTO 3TO elle HeOOJBIION INPOIEHT BceX
JOMAITHUX XO3AHCTB, HO MHOTHE JIOMOBJIAJENBIBI HCIBITHIBAIOT "(DMHAHCOBBIA cTpecc", ¢ TPyIOM BHOCST
IUIATEXKH 32 JIOM U HE B COCTOSIHUU 3aIUIATUTh 32 IEPBUYHYIO YCTAHOBKY.

Hpyrue OymyT >AaTb 4YacThIX KpPaTKOBPEMEHHBIX OTKIIOUEHHH SHEPTHH M JaXe JOJITOBPEMEHHBIX



OTKJ'IIO‘IGHI/II‘/‘I, HJIKA TOTO BpE€MEHH, IIOKa II€HAa Ha YToJib, He(l)TI) WA SIACPHYIO DHEPIrUut0 YABOUTCS WUJIN YTPOUTCH.

Tuopoanexmpuyeckas snepeus

Ceifuac MPOUCXOIUT HEKOTOPOE JABM)KEHHE B CTOPOHY CTPOMTENHLCTBA MAJCHBKUX THAPOIIEKTPOCTAHIIUN Ha
HeOONBIINX TOTOKAaX M peKax, 3aCTaBIAIONIMX TEUEHHE BOJAbI BHIPAOATHIBATH MIEKTPUYECTBO AJISI HECKOIbKUX
JIOMOB, PacHOJOKEHHBIX BHU3 MO TEUEHHIO PEKHU. JDTO PEATbHO OCYIIECTBUMO M YyX€ HCIOJB3yeTCsS BIONb U
MOMepeK.

K coxanenuto, omnbIIas 9acTh THAPOINEKTPUICCKON S3HEPTHH HOCTYIIAeT OT OOJBIINX IUIOTHH, 3aTOILUISIONINX
OTPOMHBIE MAaCCHBBI 3€MJIH, YaCTO BPE/S TIOYBE M BOJHBIM BUIAM XU3HU, a TAKXKE JOMOBIAJENbIAM, KUBYIIIIM
BBIIIIC ITJIOTHUH. OT Tpa,Z[I/IHI/IOHH])IX SHQKTpOCTaHHHﬁ, paGOTaIOLHI/IX Ha UCKOIIAa€MOM U H[lepHOM TOIIJIMBE, TS[HyTCf[
ANEKTPUYECKHE JTMHUH BBHICOKOTO HAIPSDKEHHS, YacTO Yepe3 BHICOKHE TOPBI, HA PACCTOSHUE THICSY KHIIOMETPOB,
YHUYTOXKAsT Ha MYTH THICSYM JIEPEBheB. BO MHOTHMX permoHax Mbl M 3TOT KaHal HAONIOMAIHM HCIOJIh30BAHUEC
3HAYUTCIIBHBIX 03 IICCTULIHUAOB I OYUCTKHU paCTI/ITeHBHOFO MaTepI/Iana BOprr‘ HI/IHI/Iﬁ BBICOKOT'O HaHpH)KeHI/I}I.
[TosToMy, XOTSI THIPOIICKTPOCTAHIIUSA HE 3arps3HIET TaK jKe CHUJIBHO, KaK YroJbHBIC, HE(TSIHbIEC, Ta30BbIC WM
siIEpHBIE YCTAHOBKH, OHA BCE )K€ BPEAUT OKPYKAIOIIEH cperie.

NmeroTcst THAPOYCTAHOBKHM, Mali0 BpEZSINNE OKPYXKAIOIIEH cpeie, KOTOPble MOXKHO YCTaHOBUTH BeE3Ze, TIE
€CTh BOJIHBIN MOTOK, HO OOBIYHO OHM PACCMATPUBAIOTCS KaK JOMOJHUTENbHBIA HCTOYHUK HEPTUH, a He TIepBUY -
HBII, 0COOCHHO B TYCTOHACEIICHHBIX paliOHaX.

Ms1 3Haem, 4ro Mecra moaoOHbie Huarapckomy BoIOMaay MOTYT BbIpaOaThiBaTh OOJBIIOE KOJIHYECTBO
3J'ICKTpI/I‘ICCTBa, HC Bpe}lH HpI/IpO,Z[HOMy HaHI[H_Ia(I)Ty MU HC 3HAYUTCIIBHO MCHIA BOHHbIﬁ IIOTOK, HO TaKHu€ MECTa -
WCKITIOYCHHE U3 TIpaBmiL. J{axe mpu 5TOM KOMIaHUH BHICOKO MOTHBHUPOBAHBI HA MAKCHMAIIbHBIC TIPUOBLTH U MaJio
3a00TATCS 00 OKpY’KAIOIIe cpejie 3a mpeeiaMi HU3KOTO 3arpA3HEHUS CaMUX JIEKTPOCTAHIIHA.

Ecim B BarreM HaMepeHHO CO3JJaHHOM COOOIIIECTBE UMEETCs OOWIIBHBIM BOMHBIN TMOTOK, HEOOXOMUMO HAHTH
KOT0-TO, TOHUMAIOILIETO TOJK B THAPO3JICKTPUYECTBE M B TOM, KaK UM OBIAJIeTh, HE pa3pyllas OKPYXKAIOIIYIO
cpemy BOKPYT BOJHOTO HWCTOYHMKA. [lpM Hajmexamem IMOJIb30BaHWM BOAOW M Pa3yMHOM paclpeielieHuN
HacelleHHsl Ha 3emiie, 0OJIbIIUE TUIOTHHBI CTaHYT HeHYXHbIMH. Hanpumep, B Kamudopuuu Oosbliie MOJTOBUHBI
CBC)Keﬁ BOJbI yXOIII/IT Ha BI)IpaHII/IBaHI/Ie NI 0151 KOpOB, I{TO6I>I JIFKOAU MOTJIN HpOI[O.H)KaTL €CTh FOBH}II/IHY.

3TO0 HEe OCYXKACHHUE, MBI POCTO YKa3bIBaeM, UTO TOSAaHNE MIICKOITU TAIOIIHX JIOPOTO OOXOIMTCS OKpYKaroIIeh
cpene. [lepexon Ha BereTapHaHCKYIO JUETY HE TOJBKO COKOHOMMI Obl OTPOMHBIE KOJIMYECTBA BOABI, HO U 3€MIJIIO,
HBIHE UCTIOJIB3YEMYIO JUISl BBIPAIIUBAHHMS ITHIIH JIJIsi KOPOB, MOYKHO OBIJIO OBbI OTZATH IO BBIpANHBaHue (HPYKTOB
¥ OBOWIeH st moTpeOieHus oapMu. M 3To He cuuTas MUJUTHAPAOB, COKOHOMIICHHBIX 3a CUET MEIUITMHCKON
IIoOMO1Iu, HOCKOHLKy JHUECTa, 66}1Haﬂ KpaCHLIM MsACOM, OKa3bIBA€T HAMHOI'O MCHBIIIC Bpex[me BJ'II/ISIHI/II71 Ha
PAZOBOTO YEIOBEKa, YeM THITMYHAS JWETa, COCTosAIIas U3 "Msca W Kaprodens'. Mbl MPOCHM MPOIICHUS 3a
OTKJIOHCHHUEC OT TEMbI FI/II[pOZ-)J'ICKTpO3HepFI/II/I.

Dnuepeust empa

[Toutn nBe TpeTH MOBEPXHOCTH 3eMIIH (T TEMIIEPaTyphl IO3BOJSIIOT OOUTAHUE JTIOCH) BKIIIOYAIOT PETHOHBI
C 4acTbIMU BeTpaMu. ECTb HECKOIBKO MECT, MHTCHCHUBHO MCHONB3YIOLINX 3HEPIHI0 BETpa, TAKUX KaK XOJIMBI
npubpexxHoit KamudopHun u 3amagHele paBHUHBI Texaca. M BHOBB, OONbIIHME KOMMEPYECKHE BETPSIHBIC
YCTaHOBKH, B OCHOBHOM, 03a00YCHBI MAaKCHMaJIbHOM NMPHOBLIBIO, a TOCKOJIBKY BETep OOBIYHO HE 3arps3HsCT
OKPYXKAIOIIYIO CPELY, €€ 3arpA3HSIOT TMHUH BEICOKOBOJIBTHBIX IIepesiay.

JIndHble BETPSIHBIE TEHEPATOPHI, YCTAHOBICHHBIE B HAMEPEHHO CO3JaHHBIX COOOINECTBAX, PEKOMEHIYIOTCS
KaK JIONMOJHUTENIbHBIH MCTOUHUK SHEPrUM, K CONHEYHOH mnu BopHOW. Iloka He HacTymaeT 3acyxa WIM HOroja
oOnayHass M CHOKOHHAs, MOXKHO IIOJIB30BAThCs, MO KpalHEW Mepe, ONHUM W3 aJIBTEPHATUBHBIX HCTOYHHUKOB
SHEPTHH; W JaXe eCJM He paboTaeT HU ONMH W3 HHUX, MOKHO YCTAaHOBHUTH aKKyMYJIATOPHYIO Oarapero c
MIOIIArOBBIM paclpeAeICHUEM YHEPTHH.

B nocneanue 50 ner Ha 3emile 3HAUUTENBHO YITy4IINIACh AKKyMYIATOpPHAs TEXHOJIOIHA. Mbl peIBUIUM €€
pocT B OmipKaifiye HeCKOIbKO JIET.

Bce BrlenepedncieHHbIe aTbTEPHATHBHBIE TEXHOJIOTHH TPEOYIOT HAYANBHOTO BIOKCHHMS IEHET W BPEMCHH.
Hexotopsle uenoBedeckue cyuiectBa OyayT *AaTb A0 TeX IOp, OKA HE CTAHET CIHUIIKOM MO3[HO, MPEXIe YeM
OCO3HAIOT HEOOXOMUMOCTh MX HCHOJIb30BaHUS. EciM BRI NPHUBBIKIM XOAWUTH B OaKasCHHBIM MarasuH B J1r000€
BpeMsl IHS W HOYM WM NPOCTO HAKMMAeTe Ha BBIKIIFOYATENb, YTOOBI 32)KeYb CBET, BAM HHUKOTAA HE NMPHAET B
TOJIOBY, YTO HACTaHET JICHb, KOIA BCE 3TH yHOOCTBAa CTaHYT HEJOCTYMNHBL. Torma Bel mepeskuBeTe rpydoe
MPOOYKICHHUE.

Ceituac nopa HauaTb JyMaThb O TOM, YTOOBI CTAHOBUTHCS CAMOJOCTATOYHBIMHU, U B CMBICIIE YHEPTUH TOXKE.
Copocure ce0st: "CKOIbKO SHEPTUH MHE HEOOXOANMO, 4TOOBI OBITH CYACTIIMBBIM?" YiIydlllaeT JH Bally >KU3HBb



TeJEeBU30p ¢ OONBIINM 3KpaHoM? HyXHO 1 BaM OIHOBPEMEHHO YETHIPE KOMITBIOTEpA B Pa3HbIX HacTaX Joma?
OO0s13aTeNbHO T BKJIFOYATh KOHIMIIMOHED B TY K€ MHUHYTY, KaK TOJBKO TEMIIEpaTypa IMOJHHUMAETCS IyTh BBIIIC
21°?%

YMeHbInas moTpeOJIeHWe M YCTaHABIWBAs TCHEPATOPHl ANBTCPHATUBHONW SHEPTHH, BBl MOXETE Hayarh
0CBOOOXIATHCS OT KPYITHBIX SHEPTETUICCKUX KOMIIAHHH.

BOOOpOOHbZe MONniuBHvle 3J1EMEHNbL

DTa TEXHOJIOTHS JIOCTATOYHO MpoaBHHYNAachk 3a mocineanue 20 ner. Ceifuac gemeBine u Oe3omnacHee
MOJB30BATECSI BOJOPOIOM KaK TOILIMBOM, YEM paHBIIE, XOTsS MepU(pEepUiiHbIE CHCTEMBI (IIYCK, BBITYCK H TaK
naiee) TpeOyoT MPUCTIOCOONICHUH, €CIIH BBl YXOJUTE OT CHCTEMBI JIBUTAaTENIsl, pa0OTAOIIETO HA YIJIIEBOIOPO/IE.

Buoouzenvrnoe monnuso

buonu3enbHOE TOIIMBO - STO TOIUIMBO, IOJAYYaeMOE€ W3 PACTUTEIBHBIX HCTOYHHMKOB. B oTiamume oT
KyKypy3HOTO 3TaHOJA, OHO HE TpeOyeT H30BITOYHOTO BBOAA OJHEPrHH. MOXKHO BEIPACTUTH YpOXKail H
nepepaboTaTh ero B OMOAM3EIBHOE TOIUTMBO 0€3 TOro, YTOOBI 3aHMMATh OOJBIIOE KOJHYSCTBO 3EMITH, KOTOPOI
MOKHO BOCIIOJIB30BATHCA IJI MUTAHUA YCIIOBCUCCKUX CYUICCTB. JTa TEXHOJIOTHUS 6yI[€T CJIY)KUTb TpaMILIMHOM,
MOKa He TOSBSTCA () (HEKTHBHBIC BOTOPOIHBIC aKKYMYIISITOPHI IO TOCTYITHBIM IICHAM.

Tubpuonvie mpancnopmusie cpeocmaa u Mauubl

OnHa W3 HBEHEIIHUX TEHACHIHH - MpeoOpa3oBaHUE NBHUTAaTeNiell TakuM 00pa3oM, YTOOBI OHH paboOTall Ha
CMECH HCKOIIaeMOTO TOIJIMBA U aKKYMYJISITOPHBIX JIEKTPUYECKHX CUCTeM. B OCHOBHOM, eciu TpeOyeTcs YCKO-
peHre, MallpHa eOeT Ha HCKOIIaeMOM TOIUIMBE, OJHOBPEMEHHO 3apsDKaeTcs Oarapesi, KOTopas BCTYNAeT B
JieficTBHE TIPpU OTCYTCTBUH ycKopeHus. [loka nMeeTcs cOalaHCUPOBaHHOE KOJTMUECTBO YCKOPEHUS U ABMKEHHS 110
WHEPINH, TOPMOXKCHUS M OCTAHOBKH, TEXHOJOTHS pPa0OTaeT MPEKPAaCHO M 3HAYUTEIBHO COKPAIIACT PacXon
TOIJIUBA.

Cambple Jy4ylige MecTa JJIsl MOJTYy4YeHUs COJTHEYHOil, BeTPAHOI M rMIpo3Hepruu

CamMmple nyylide MecTa Ui CYLIECTBYIOIIMX CHUCTEM ajbT€pPHATHBHOIN PHEPIUU - ITO, OUEBHJIHO, MECTa C
OO0JIBIIMM KOJIMYECTBOM COJIHIIA, BETpa M BoAbL. lIpexkae uem mepeiiTu kK KOHKpETHKe, AaBaiTe oOCyIuM BOIIPOC
MHKPOMECTA, TO €CTh BOBMOXKHOCTb Pa3MECTUTh F'€HEPATOPHI AJIbTEPHATUBHOM SHEPTHH HA KYyCOUKE 3eMJIU.

Camble Jyylnve pacio/oKeHUusl Ha uMelencsa zemie

B mnearne, ygacTok 3emMiH, MCIIONB3YeMBIH Kak (hepMa W/ HAMEPEHHO CO3JaHHOE COOOIIECTBO, TOJDKCH
pacronaratbCsi Ha IIOJIOTOM XOJIME, JIMIIOM K COJHILY, ¢ HaJJekKalled KaHanu3anueid. BHH3Yy NOmKeH OBITh
Y4acTOK MOWMBI, 4YTOOBI B 3aCyNUIMBBIC TOJBI y Bac ObLI IOCTYN K IUIOAOPOTHON mouBe. JloMa ciemyer cTaBUTh
MocepeIMHe MEXIy BEPIIMHON M IMOJHOKHEM XOJIMA, HIICAbHO Ha YCTYNaX ¢ TOHKUM CIIOEM ITIOYBBI H TBEPIOU
MOPOION TOX IJIACTOM Maylod MoImHOCTH. Eciau Bo3ne BepHIMHBI XONMa HET €CTECTBEHHOIO TyCTOro Jieca,
IEpEeBBsl CIIEAYyeT CakaTh HECKOJIbKHMH CJIOSMH, DTIyOOKO, HAa BEpIIMHE WM Ha KPYTBIX CKIOHAX, JUIA
MIPEJOTBPALLCHHUS SPO3UH U 3aIIHUTHI OT CHIIBHBIX BETPOB.

BerpsmHsie reHepaTopsl ClieyeT CTaBUTh HA 3aJHEH CTOPOHE OTKPBITHIX MECT, JIUIIOM K MIPEUMYIIECTBCHHOMY
HANpaBJICHUIO BEeTpa. [ MaporeHepaTophl JIydllie PacIONOKUTh B BEPXHEH YacTH MOTOKA, WACAIBHO Ha CaMOM
Bepxy coOcTtBeHHOCTH. CoOJIHEYHbIC WIaHENW JOJDKHBI BpamlathCs, dYTOOBI cienoBartek 3a ConHIEM ¢
npucnocadnuBarecs K BpeMend roga. Caabl cieqyeT cakarh Be3le, IIe HMEeTCsl XOpoIas o4Ba, M0 CTOPOHAM
xonMa U B moiime. Eciii BBl MOJIB3yeTeCh KOHIEHCATOIPOBOAMH WIIM BOJOIIPOBOIHBIMU TpyOaMH, BbI 3aXOTHTE
BOCTIONIF30BAThCSl TPAaBUTALUCH TaM, TJE 3TO BO3MOXKHO. DTO 3HAYMT, YTO YacTh Caja JOJDKHA PacIoaraThes
HIDKE BEpXHEW Y4acTh ITOTOKA.

B ceBepHOM ToNyIIapum goma ClieAyeT CTPOUTh C OKHAMHM, BBIXOMSIIMMH Ha BOCTOK, IOT | 3anaja. Eciu pom
BOCBMUYTOJBHBIA, caMasl JIydIiasi OPUCHTAIMS Ha FOTO-BOCTOK, IOT M IOT0-3amaj. B I0)KHOM IMONyIIapuu OKHa
JIOJDKHBI BBIXOANTH HA CEBEPO-3alaj, CEBEpP M CEBEpO-BOCTOK. ECIIHM BBI )KHMBETE BO3JIC 3KBATOPA, PACIIOIOXKUTE
COJIHEUHBIE TTAHEIH MPSMO HaJl TOMOM H IPOPYOUTE OKHA B IIOOOM HAIpaBICHHUH.

NwmeiiTe B BUOY: €Clii BBl B JKapKOM KJIMMare, BaM 3aX04eTCs 3aTEHUTh CBOM JIOM, TO €CThb PacIONIOXKUTh J0M
Cpear MIMPOKOIUCTHBIX JICPEBhEB. JIeTOM IHCTBs OymyT 3acioHATh Bac 0T CONHIA, a 3UMOM OTCYTCTBHE JIHCTHEB
MO3BOJIUT COJIHILY 00OTrpeBaTh A0M (ITAaCCUBHOE COJIHIIE).

Bce BhlenepevyrcieHHOE MOXKET IMOKa3aThCs 3paBbIM M 3JIEMEHTapHBIM Ui  MPOo(ecCHOHATbHBIX
IUTOTHUKOB, CTPOUTENEH, apXUTEKTOPOB, HH)KEHEPOB aJbTCPHATHBHON SHEPTHU WIN qu3aiHepoB. Ho HekoTOpEIC
HE CIEUWANUCThl B JaHHBIX O00JacTAX MOTYT HayaTb CO3JaBarb COOOLIECTBA 1O TOTO, KaK MPHUBICKYT
po(heCCUOHAIOB, IIOATOMY YeM OOJIbIIIE MOJIC3HOW HH(POPMALIUH, TEM JTydIIIe.



Camble Jydlye MecTa Ha IUVIaHeTe A/ MOJTyYeHU s aﬂbTepHaTHBHOﬁ JHEPrumn

B pamkax oOcyxaeHus Jy4IIUX MECT Ha IJaHeTe, OJMaronmpUsTHBIX AJs BETPSHOW, COJIHEYHOH M BOAHOM

SHEPI'HH, MBI PEKOMEH/IyeM MECTa, yXKe YIOMIHYThIE B IPEABIAYIINX pa3ienax. A UMeHHO, oro-3amnan Kanampl,
ceBepo-3aman CIIIA, roro-3aman CILIA, roro-Boctok CIIIA, Kocra-Puky,
I0ro-3anajg Mekcuku, yacTu ApreHTuHBl U YpyrBas, lokHyro @panHuuio, cesepHyro lMcmaHuio, CeBEpHYIO
Wranuto, ceBepHyto [peruto, 1or nmeHTpaibHoi Typimu, KpaiHui tor Poccru, ceBepHYIO IIEHTPabHYI0 AQpPHKY,
I0xuyto Adpuky, 3amagnuelii Kutaif, ceBepo-3amajy [aBaiieB, BOCTOUHYIO ABCTpaJui0 M JrOObIE MecTa C
YMEpEHHBIM KJIMMAaTOM (HE XOJIOIHO U HE KapKO, 3¢MJIH OT TIOJTy3aCyIUIUBBIX 0 ITOTYBIAXKHBIX ).

Crnenyer u30eratb HU3MEHHBIX IUIOCKMX PaBHUH (XOTS TaM 4YacTO MHOIO BETpa), 3aCyLUIMBBIX ITYCTHIHB,
JIOXKJICBBIX JIECOB M OOoIbIIel YacTu OeperoBbIX JuHUM. Takke ybeaurtech, 4To Balia COOCTBEHHOCTh HE IO -
JISKUT OTUYKIEHUIO. VIHBIMU CIIOBaMH, HE CJIeyeT HaXOIUThCS Ha MYTH CYILECTBYIOLINX JIMHUH 3JIeKTpornepesay
WIM B MECTaX MEXIy OOJBIIUM pe3epByapoOM BOIbl M TYCTO HACEICHHBIM MECTOM, IJ€, BO3MOXHO, OyayT
IIOCTPOEHBI HOBBIE JINHUM IEKTPOIepeaay.

Hymaiite Hanepen. OxunaiTte, 4to Onmkaiiire ropoaa OyayT TojloaTh, CTpadaTh OT JKapbl WK xoyoga. To
€CTh B IPAyIINE TOABI UM MOHAAOOMTCS SHEpTUs M MuIa (MHOTO IWIIW), W U1 UX OOpeTeHUs] OHU HE OymyT
MOJIb30BATHCS BEXKIIMBBEIMA M JIETUKATHBIME CHOCO0aMHU. XOTs Balle COOOIMIECTBO MOXKET JOCTaTOYHO OBICTPO
Pa3BUTHCS B BBICIIME IUIOTHOCTH, YTOOBI CTaTh ICHXOJIOTUYECKH HEBHIMMBIM, HE HajaelTech Ha 3T0. OCHO-
BEIBAaliTe COOOIIECTBO B MECTE, HaXOIMIEMCS BIaJIH OT IPOJIOKEHHBIX ImyTedl. CrpammBaiite ceds, Korma
pECYpCOB CTaHET He XBaTaTh, Iie Onu3ieskalie ropoaa OyayT UCKaTh HOBBIE PECYPChI?

U camoe miaBHOe: npocure cBoe boxecTBenHoe IIpucyTCTBIE NPUBECTH Bac B HaJAJeKallee MECTO Ha 3eMJIe.
Busyanuzupyiite ce0s NpPUTATHBAIOIIMM AYIIH, OINBITHBIE B YCTAHOBKE BETPSHBIX, CONHEYHBIX M BOIHBIX
rereparopoB. OTIoxuTe (PUHAHCOBBIC PECYPCHI Ha MOKYINKY reHeparopoB. OxuaaiiTe, 4T0 OHU OyIyT CTOUTH Ha
50% nopoxke, 4eM BbI yMaeTe, AaXe €CIIM LIeHbl Ha HEKOTOPhIE BEeILU YIaayT.

Ecau BBl HaHMMaeTe MOJPSAYMKOB, BBIMOIHUTE HccaenoBaHue. CripamuBaiiTe MECTHBIX JKUTENEH, KOTO OHU
MODIH OBl TTOpEeKOMEHA0BaTh. 10 BO3MOXXHOCTH, IPOBEPHTE BHIIOJIHEHHYIO paboTy Ha Ipyrux oOwbekrax. [o-
BOPUTE C COCEISIMH M COCEHUMHU cOo00IecTBaMH 00 UX mpoekrax. He »aure, moka mpuaeTe B oT4astHue, YTOOBI
BCTaBarh, 0€XKATh ¥ MPHUHUMATH MIOCTICIITHBIC PEIISHHS, O KOTOPBIX MO3XKe Oy/IeTe KajeTh.

OmyiieHye cTpaxa WM OTYasgHUS B Iepuoj U3MEeHEeHUH 3emiu OydeT 3aKpbIBaTh Balll MHTYUTHBHBIE U
TICUXUYECKUE CTOCOOHOCTH U BBIHYKJaTh IPUHUMAThH TJIOXHE PEIICHUS.

M= B BEICIIHX cepax 37ech, 9TOOBI TOMOYE BaM OCTaBaThCS B IICHTpe Bamiero CyIecTBa, coBepiasi BayKHBIE
BBIOOpHI B cBA3M Cc OyaymuM. Bcerma maute BHYTph M OLIyIIalTe SHEPIHI0 HAILIETO COBETa. YUYHUTECh pac-
MMO3HABATH OIIYIIEHUE YHEPTHHU "caMoro Jydirero Beioopa”. OlrymaeTe Jin Bbl CBET U SCHOCTh, BRIOMPAs MECTO
g caga? UyBcTByeTe JiM TIIyOOKOE CIIOKOMCTBHE B CBSI3U C KaHIUAATYpOH cOOpIIMKA COJHEYHBIX MaHenei?
OurymaeTe 11 YBEpEHHOCTh M SHEPTHIO, cOOMpast HHBEPTOPHI (IpeoOpas3oBatent) U 6atapen? OcTaroTcs U y Bac
JCHBIY B OaHKE TIOCIIE OTUIATHl BCEX HEMHHYEMBIX PacXOI0B, COMIPOBOKIAIONINX JIFOOOH TIPOEKT?

Msl Hazmeemcsi, YTO BBl HACNAJWINCh HAIIMM BXOXAEGHHEM B MPAaKTUYECKHE JETalld CO3JaHUS CHUCTEM
AJBTEPHATUBHOM SHEPTHU. 3HANTE, MBI BKITFOUMIIH MTPAKTHICCKUE COBETHI, YTOOBI 0000IINUTH HHOOPMAIIHIIO 00 HU3-
MEHEHHMAX 3eMJIM, U YTO 3TO HE HCUEPIBIBAIOLIMNA HaydyHBIH TPyl O TOM, Kak co3aarh cooduiectBo. [lo Bcem
3aTPOHYTHIM TEMaM UMEETCsS MHOTO XOpoIuX KHUT. Manute B IHTepHET, OMOMMOTEKY MITH yIIpaBlIeHHE MECTHOTO
co00IIeCTBa, YTOOBI HAWTH OOJIbIIIE HHGOPMAITUU HA Ty TEMY.

HOBBIE TEXHOJIOI'NMA

XoJ10qHOE CIIUSTHHE

Bamm TpaauIMOHHBIE yYEHBIE OTBEPIVIM XOJOTHOE CIUSHHE, KOTJa OHO BIIEPBBIC MPOIUIO YCIEIIHO, U
MYCTHIKCh BO BCE TSHKKHE, JIMING OBl AUCKPEIUTHPOBATH U300peTatencii. Hekotopbie cTpaHsl (camas 3aMeTHAs -
SImoHWsT) HE CIHCNIMIA CHHCHIBATH 3Ty TexHoiorui. C romamMu MOSBHJINCH JANbHEHIINE HCCICAOBaHMS,
NOATBEPAUBIINEC PEAJIBHOCTD XOJOAHOI'O CIIUSAHUS.

XoyomHOE CHMSIHAE PA0O0TAeT MO NPUHIMITY PaIHOICKTPOHUKH (OyIeT O0OCYKHAaThCS HHXKE) W DHEPTUH
HYJIeBOU TOUkH (OyAeT oOCyKAaTbCss HEMHOTO Mo3xke). BooOie roBopsi, aTOMbI B CICIMAIM3UPOBAHHON cpene,
TaKOM Kak HWHEPTHBIC I'a3bl, C BKPAIUICHUAMHA PCAKHUX METAJIJIOB U JIPYTUX DJIEMEHTOB, UCIIOJIb3YEMbIX B KaYCCTBEC
KaTaiu3atopoB, OyIyT CO31aBaTh PE30HAHCHOE IMOJIE, JOCTATOYHOE Il H3MEHEHHUS SHEPTETHIECKOTO COCTOSHHUS
cpenpl. B oTanume OT pamuodICKTPOHUKH W JHEPIUU HYJICBOW TOCKH, XOJOMHOE CIHMSHHEC HE HaaeeTcs Ha
HET3HTPOIIHIO WITH SHEPTHIO BakyyMma (110 CyliecTBy, 3QUPHBIX 1aHOB). [Ipoliece XONM0AHOTO CIUSHUS BKITFOYAeT
BBICBOOOXK/ICHHE TEIIA, KOTJ[d YACTHYHO HECTAOMIBbHBIC H30TOMBI CIIMBAIOTCSA C 00JIee YCTOWYNBBIMU H30TOMIAMH.

Iporuece padoraet MoA00OHO TPaUIIHOHHBIM TEPMOSICPHBIM PEaKIIMAM, TAKAM KaK IPeBpalieHre BOJOPOAa B
rejuid, oObIYHO MPOUCXOIIINM IMpPU OYEHb BBICOKHX TeMIIeparypax. bnarojaps KaTaaUTHYeCKAM 3JIEMEHTaM,



BOBJICYCHHBIM B XOJIOJHOE CIUSHHE, H30TOIBI BEAYT cebs jKelaeMbIM CIOCOO0OM NpU TeMIepaTypax, 4UyTh BbIIIE
cpenHux Temmneparyp Ha 3emiie (00braHO Mexmy 30-50° Llenbcus). B momckax manmpHewmed WH(QOpMauu Mbl
pEKOMeHlyeM ToKomnaTbcsa B IHTepHeTe U MOMCKATh SIIOHCKOE UCCIIeI0OBAHUE 110 XOJIOAHOMY CIUSHHUIO.

PaI[I/I03JIeKTp0HI/IKa

PagnosnexktpoHHble ycTpoiicTBa COOMPAIOTCS M3 OOBIYHBIX MATEpPHANIOB, TAKUX KaK MeJAHas IPOBOJIOKA,
PE3UCTOPBI U U30JSITOPBI, HO TaK, YTO OHH 00pasyl0T MHHUBHXPHU, CIIOCOOHBIE KOHLIEHTPHPOBATH 3JIEKTPOMAr-
HHUTHYIO HEPTHUIO ¥ HAIPaBIATh €€ Ty[a, Kyna HykHo. [lo cymecTBy, panro3IeKTpOHHbBIE yCTPOHCTBA paboTaroT
[0 IPUHLUIY MUKPOBOJIHOBOM TE€XHOIOTUH, HO UCHOAb3YIOT APYIYIO YaCTh CBETOBOTO CHEKTpA.

PagnosnexkTpoHrKa OTIMYAETCS OT SHEPTUH HYJIEBOW TOYKM TEM, YTO BBl BXOIUTE B OOJACTH KOHIICHTpPAINH
3NEKTPOMATrHETU3Ma U MAHUIYIUPYETe MOTOKOM AIEKTPOHOB, HO HE OOSI3aTENbHO OTKPBIBAETE UEPBOTOUUHY B
s¢upHbIe MIaHEl. Bel MomIH OBl CKa3aTh, YTO PagUOICKTPOHHASI TEXHOJIOTHUS - 3TO MOCT MEXIY TPaAUIIHOHHBIM
3NIEKTPOMATHETU3MOM U MaJsIMU HYJAEBOH TOUKH.

IMupamuasl, MHOTOBOJIHOBBIE T€HEPATOPHI, KaTymku Tecisl, reHepaTopel Ban gep Yarra (Van der Watt) u
OornbIIe KOHACHCATOPHI - BCE OHU HCIHONB3YIOTCS IS OBIAACHHS PAIHONICKTPOHHBIMH 3JIEKTPOMAarHUTHBIMU
noiasMu. Pasmep M BenMUMHA YCTPOMCTB BaKHBI, MOCKOJNBKY Bbl YBEIMYMBACTE €CTECTBEHHbIE I'€HEPALUU
9NIEKTPOMAarHUTHBIX BOJIH. (Kak BBI 3HaeTe, MarHUTHBIC BOJHBI CABHHYTHI 1O (a3e OT IIEKTPUUSCKUX BOJIH Ha
90°. IIpyHuUMas BO BHMMAHUE HCIOIb30BAHUE MOJISIPHBIX KOOPAMHAT M BOJIHOBBIX BEKTOPHBIX YpPaBHEHU cO
MHOTHMH NIEPEMEHHBIMH, MO)KHO MaTEMAaTUIECKHU TOUHO CIIPOCKTUPOBATH CUCTEMBEL. )

FpaBHTallHﬂ U JJIEKTPOMArHeTu3m

OmHa W3 BeNMMYAHIINX 3arafokK sl YYCHBIX-(QU3UKOB - OOHApY)KEHHE CBS3M MEXOY TpaBHTAleHd U
3NIEKTPOMArHETU3MOM. MBI TONBITAEMCSI MPEATIOKUTh YAaCTUYHBIM OTBEeT Ha 3TOT "CBartoit ['paans" ¢usuxw,
OITycKast OOJBIIYI0 YaCTh MAaTEMATHKH.

[Tockonbky Bce Bo BeenenHoi - B koHeuHoM cueTe, OnHO, BCe acmeKThl TBOpEeHUs B3aUMOCBA3aHbI, JaXKe €Clu
KaXyTCsi OYCHb Pa3HbIMH M pPa3leJCHHBIMH TPOMAJHBIMH DPACCTOSHUSAMH W BpeMeHeM. Hampumep, ame0ba,
obuTaromias Ha IUIaHETe 3€MHOTO THIIA B OTAAJICHHOM rajlakTuKe, Ha paccTossHUK 10 MUIIIMapAoB CBETOBBIX JIET
OT Balllel TaJlJaKTUKH, CBS3aHA C YEJIOBEUECKUM CYIIIECTBOM Ha 3eMJle.

['paBuramust - 370 CHia NMPUTSDKEHHS MEXAY KU3HEHHBIMH (DOpMaMH, a TaKKe MEXKIY TaK Ha3bIBACMBIMU
HEOJyIIeBIIeHHbBIMH OObekTaMH. Kaxnpiii 0ObeKT (BKJIIOYasl BCE KU3HEHHBIE ()OPMBI), UMEIOIINNA Maccy, OyaeTr
00J1a1aTh KaKoi-TO CTENECHBIO TPaBUTALINH.

Kaxnp1il 00bexT (4 sxu3HeHHas hopma) oOnagaeT HeKoel cTeneHbio co3HaHud. [1o cyecTBy, uMeeTcs aaxe
TakKas Belllb, KaK "co3HaHue aroMa" WK 0a30Bas eIMHUIA CO3HAHUS, TIPUCYIIAs KaXIOMYy aToMy.

He Ttpars Bpems Ha ompeneneHHe KOHCTAHT, CBS3aHHBIX C Pa3HbIMM DJI€MEHTaMHM, 3asBJIAE€M, YTO CaMbIi
OCHOBHOM ypOBEHb CO3HAHUS (YPOBEHb OJIMH COTIIACHO HIKAJIE 3TOTO KaHajla) MOXKET ObITh KBAHTOBAH B YHEPTETH -
YeCKUH TaKeT, 001a a0l CBOMCTBAMH YaCTHIIBI M BOJHBI, HO Ha TOPA3/I0 MEHBIIIEH ITKaJe, YeM Ballld KBapKH.
Mps1 OyzieM Ha3bIBaTh 3TH YaCTULBI-BOIHBI boskecTBeHHbIMU Ennnuniamu (BE).

[MpuHIMT mpUTsHKEHUS (MM TPABUTAIMIO), TOCPEACTBOM KOTOPOTO OOBEKTHI TIPUTITUBAIOTCS JAPYT K IPYTY, H
OCHOBaHHBIN Ha Macce U pacCTOSIHUHU, MbI OyZIeM U3MEPSTH MOMYASPHO U3BECTHBIM TEPMUHOM - "TPaBUTOHBI".

Ecnmu Mpl BO3bMEM J[IBa THUMOTETHYECKHUX OOBEKTa M HM3MEPHUM O3JICKTPOMATHUTHOE IIOJIe, MCIyCKaroleecs
KOKIBIM OOBEKTOM, M TPaBUTAIMOHHOE IIOJE, CYIISCTBYIOIIEE MEXKIy HUMH, MBI MOXXKEM OOHApyKHUTh
MaTeMaTU4eCcKoe OTHOLICHHE MEXY IBYMS CHJIaMH. DTO 3HAYHT, €CIIM Mbl 3HA€M BEJIMYUHBI JIEK TPOMAarHUTHOTO
II0JIS1 ¥ HE 3Hae€M I'paBUTALIMIO, Mbl MOYKEM BBIYMCIUTH IPABUTALNIO; @ €CJIM MBI 3Ha€M I'paBUTALIUIO, HO HE 3HAEM
3NIEKTPOMArHUTHOE TI0JIe, MBI MOKEM BBIUHCIUTH DIEKTPOMAarHUTHOE IMojie. MHBIMH CJIOBaMH, HMEIOTCS
KOHCTAHTBI, KOTOpPbIE MOXKHO orpeneianTb. OHM IMOKa3bIBAIOT, KaK B3aWMOJIEHCTBYIOT JBE€ CHIJIBI. WX MOXXHO
BBIYHCIHTE, YPPEKTUBHO YBEIMUNBAs WIA YMCHBIIIAS JIEKTPOMAaTHUTHBIC M TPaBUTAIIOHHEIE TIOJIS.

Hanpumep, ecnu Bbl yBenuuuBaeTe co3Hanue JItoO6Bu U CBeTa MEXKAY IBYMsI OOBEKTaMH, 3JEKTPOMArHUTHOE
[I0JIE YBEJIMYMBAETCS, TO XKE CaMoe€ JeJaeT I'PaBUTALMOHHOE IPUTSHKEHHE. OTO INPOTHUBOPEYUT MOCTYNATY
HeioTOHa, KOTOPBII AOMYCKAeT, YTO NPUTSDKEHHE MEXKAY 00bEKTaMU OCTaeTCsl IOCTOSHHBIM JI0 TE€X TOp, IIOKa HE
MEHSIIOTCSI Macca U PacCTOSTHHE.

Bamm yuensle He MOTYT U3MEPUTH 3TO B3aUMOAEHUCTBUE MTOTOMY, YTO Bbl UMEETE AEJI0 C OYeHb MaJIeHbKUMU
KOJIMYECTBAMH M OYCHb OOJNIBIIIMM pasziMuueM MEXIy BEIMYMHOW Cuil. PeanbHOE COOTHOIIEHHE MEXIYy Tpa-
BUTANNEH U MarHETH3MOM MOKHO TIPEICTaBUTH CIEAYIOIIIM 00pazoM.

Yucio BE, ucnyckaromuxcs u3 mepBoro 00beKTa, yMHOKEHHOE Ha KoHcTauTy BE (paBhyio 6 x 107" mkoyseit),
YMHOXXEHHOE Ha TOCTOSHHYIO0 [ImaHka, yMHOKEHHOE Ha COOTHOIICHHE MAacC JBYX OOBCKTOB M JEJICHHOC Ha
paccTosiHhe MeXAy IByMsl 0ObEeKTaMHu, paBHO BEJIMYMHE IpaBUTAllMM MEXAy IByMs oObekTamiu. IlocpencTsom
Ha JIeKalIel MmoICcTaHOBKH U AU depeHInpoBaHNs KOHCTAHT U MIEPEMEHHBIX B YPaBHEHUH, TPABUTAIINIO MOKHO



BBIUUCIIUTH B JDKOYJSX - OOIIETPUHATHIX SAMHUIIAX U3MEPEHHs SIEKTPOMArHUTHBIX MOJIEH.

MBI  omyCcTWIM ONpENeNieHHsT TEPEeMEHHBIX M pe3ynbTHpylomue and¢epeHaibable  ypaBHEHUS,
TpeOyromuecs sl BEIYUCICHIS 3TUX BEJIMYHH, B HHTEpECcax YUTareiel, He BIAACIONINX BBICIICH MaTeMaTHKOMH,
n cuie MOTOMY, 4YTO Mbl HE YIIOJHOMOYCHBI MPCACTABIATH KaXAYH0 JACTallb B3aMMOOTHOIICHHUA MCEKIY
ANEKTPOMAarHeTU3MOM | TpaBuTanueil. Ho maxke mpemcraBieHHOW MH(POPMAIMH JOCTAaTOYHO, YTOOBI 3aCTABUTDH
nopaboTaTh CEPbE3HBIX UCCIICIOBATEIICH.

OTMeTHM, YTO BEHIIICONHCAHHOS YpaBHEHHE IAaeT KPOILICYHYIO BEJIMYMHY TPaBHTAIMH JO TEX IIOp, ITOKa
00BEKTHI HE CTAHOBATCS OYEHb OOJIBIIMMHU U PaCOIOKEHHBIMHU ONHU3KO IPYT OT Apyra. Bamu y4ueHble yxke 3HaloT,
YTO IJICKTPOMArHe€TU3M B MHUJIJIMOHBI pa3 CUJIBHEC, YEM I'paBUTAlMA, HO celyac BBl TAKKE 3HACTC, YTO UCTUHHAA
BEJIMYMHA PA3HUIBI 32aBUCUT OT YPOBHS CO3HAHIS MEKIY OOBEKTaMH.

Hanpumep, ayma, HamepeHHO (OKycHpyIOLmIascs Ha >KEJaéMOM pe3ylbTaTe, BbIpabaThIBacT OoJblice
konnaectBO boxxecTBeHHBIX EnuHUI, WeM KTO-TO, YM KOTOpOro OmykmaeT ¢ oObekra Ha 0O0bekT. Bamm
anekTposHuedanorpadsl (M Ipyrue yCTpoicTBa) yke MOTYT H3MEpSTh aKTUBHOCTb MO3TOBBIX BOJNH. Mmeercs
KOHCTaHTa (BBIBEACHHAS IMOCPEICTBOM NPOIABHHYTOH MAaTeMaTWKH, MMeEIomeil nemo ¢ auddepeHnnansHBIMHI
YpaBHEHUSIMH CO MHOTMMH II€PEMEHHBIMU M HEJIWHEHMHbIMM BEKTOpPAaMH), OINMCHIBAIOLIAsl KaK BBIYUCIATH
KonuuecTBO bokecTBeHHbIX EnuHMII B MWDIMIDKOYISX JJIEKTPUYECTBA, H3MEPEHHOIO YCTPOICTBaMH,
3aMEpSIOIIMMH MO3TOBBIC BOJTHEI.

HN3mepenne co3HaHUSA

Kak Tompko Bamm ydeHble BbIUMCHAT BenuunHy bokecTBeHHOUW KOHCTAaHTBI, OHM CMOTYT U3MEpPSTH CaMO
co3HaHue. MeTtadu3ndyeckue U JyXOBHbIE MUPBI OONblIe HE OyNyT OTAEISATHCS OT BHELIHETO MUpa IPaBUTALIUU U
JNIEKTpPOMarHeTu3Ma.

[Ipumeuanne. Takxke y Bac IMeETCS CHIBHOE H C1a00e B3aNMOJCHCTBUE; HA CAMOM JeJie, 3TO OJHA CHJIa, HO B
JIBYX pasHbIX KoH(puryparmusax. O0Ge KOH(QUIypaliu CBS3aHBl C CO3HAHMEM M, KOHEYHO, C IpaBUTarei. Bl
obHapyxute, uro BCE cuipl, HaOIIOmaeMble B MPHUPONE, B3aMMOCBA3aHBI (IIOCPEICTBOM DPA3HBIX KOHCTAHT H
¢opmMyn). YIyIIeHHbIH UHIPEAUEHT B BAlllMX BBIYUCICHUSX - CO3HAHHUE.

Hexotoprie yueHbIe TONBITAIOTCS YIPOCTUTh MaTEMAaTHKY, OTPEIeIIsisl CO3HAHNE KaK MATYI0 OCHOBHYIO CHIIY B
kocMmoce. TpaaulMOHHbIE Y4YEeHblE OTKaXKyTCsl OT 3TOM HJeH Hu3-3a TPYAHOCTH BBIYMCICHHS bBo)kecTBEHHBIX
Enunun. Ceifuac y Bac OTCYTCTBYCT WHCTPYMEHTAapHi, CIOCOOHBIM BBIYMCIUTH IPOM3BEICHUE ITOCTOSHHOMN
[T1aHKa ¥ KOHCTAHTBI CO3HaHWs (CTENeHb MPUOMU3UTENHHO -50 Wwin okoso 100 MWITHApAOB pa3 MEHbIIE, YeM
OJIH KBAaHTOBBIN IAKET SHEPTUN).

[pyrue yueHsle NONbITalOTCA M3MEpUTh bokecTBeHHble ENMHMIBI [TOCPENCTBOM TEOPUH CYHEPCTPYH H
MHOTOMEPHBIX KOHCTaHT. B koHeuHOM HTOre, Ha Oymare Bce OyleT BBINISICTb NPEKPACHO, €CJIU BbI 3HAETE Ipe-
YeCKUi aj(aBuT, HO MPOJABIKEHHSI B TEXHOJIOTHH M3MEPEHUI ellle AJIeKH OT HaJIexkallei MPOBEPKH, TIOITOMY
TIPU TaKOM TIOAXOZE BHI BHOBb OOHAPYXUTE MHOTO "TBOPYECKOM MaTeMaTHUKH'".

OcHOBHas TPYIHOCTh U3MEPEHHSI CO3HAHUSI B TOM, YTO B NIEPBO3aHHOM COCTOSHUU CO3HAHUE HE HANPABJICHO,
TO €CTh Bbl HE MOXKETE IIPOCTO HAPaBUTh CO3HAHME I10 IPOBOLY B OJHOM HAIIPABJICHUU U OKUIATh 3aXBATUTh €r0
MOJHOCTBIO B JPYyroif TOYKE MPOCTPAHCTBA. B HacTosee BpeMst OONBLIMHCTBO IIOACH, Jake HAMPSHKEHHO
(okycHpysace Ha KOHKPETHOM OOBEKTE, BCE e paccemBaeT MHOro BE B nmpyrmx HampaBleHUSX, NAJIEKUX OT
HaMEYEHHOH menu. DTO OJHAa W3 INPHYHH, TOYEeMYy IHUIIb HEOONBINOE YHCIO IIOACH CHOCOOHO YCHENTHO
MPAaKTUKOBATh TICUXOKWHE3 (CMIOCOOHOCTh MepeABUrarh OOBEKTHI, HE MPHUKACAACh K HUM (DU3UYECKH, a JIUIIb C
MIOMOILBIO CHJIBI MBICTIH).

ITpumepoM HHCTpYMEHTapUs, CIOCOOHOTO U3MEPATH "Makpo" 3((PEKThl CO3HAHUS, MOXKET CIIyXHUTh YCTAHOBKA
Ouroornyeckoil 0OpaTHOU cBs3M (YCTAaHOBKA JJIsi OCYIIECTBIICHUS OWOYINpaBJIeHUs). 3aMEThTEe, YTO TOJO0OHBIC
YCTPOMCTBA HE U3MEPSIIOT CO3HAHNE HANPSAMYIO, & BEIUUCISIIOT KONUYECTBO AEKTPUUECTBA, BBIPAOATHIBAIOLIETOCS
YMOM, MOCPEICTBOM H3MEHEHHs TEMIIEPaTyphl MM BIQKHOCTH KOXKH FJIM OpraHoB Tena. C IOMOIIbIO psima
YCHJIMTEIIEH YeTIOBEK MOXKET CIBUTATh CTPEIIKY MPHUOOpa BCETO JIHIIH CHUIIOW MBICITH.

INapancuxonoru copsT 0 TOM, CIBUTAETCs JIM CTPEJIKa 10 JKeJIaHUI0 CyObeKTa HIM OHA MPOCTO pearupyeT Ha
CHOCOOHOCTH CyOBEKTa U3MEHATH TEMIIEPATypy Tella U BIAYKHOCTh B MECTE HAXOXKICHHUS 3IeKTponoB. OueBUIHO,
4T0 yM CyOBEKTa MOXET KOHTPOJIMPOBAaTh (DU3HUECKOE TENO (B HEKOTOPBIX CIydasX AaXke H3MEHSS PUTM
cepaueOreHns W >KU3HEHHBIC (YHKIWHU), HO BBIPAOOTKA 3JIEKTPOMArHUTHOTO IIOJISI JOCTaTOYHOW BEJIWYHHH,
YTOOBI IBUraTh OTJAJIEHHBIH OOBEKT, TpeOyeT CIOCOOHOCTH BXOAUTH B AJIEKTPOMArHUTHOE SHEPTETHUECKOE MOJIe
(3¢upHSBI M1aH) U IBUTATh OOBEKT B OJJHOM HAIIPABJICHUH, a HE BO MHOTHX HalpaBJICHUSX.

[lo cymectBy, 0Oy4HMBIOINCH HANpaBICHHOMY CO3HAHHWIO, OyIla CTAHOBUTCS BHIOM YCTPOMHCTBA HYJCBOIA
TOYKH, CIOCOOHOTO JaBaThb M NPUHHMAaTh OyKBaJbHO HEOTpaHWYEHHBIC KOJIMUYECTBA HHEpPruu. B ciemyromem
paszene Mbl OyJieM 00Cy»KIaTh SHEPTHIO HYJCBOW TOUKH.

Nmerorcss BU3yanu3aluy, MO3BONSAIONIME BUJETh, KAK DHEPrHs KACKAJOM CIYCKaeTcss U3 0OoJiee BBICOKHX
U3MEPCHUH, BXOAUT B KOPOHHYIO Yakpy, 3aTeM IPOXOIUT UYepe3 TENI0 M BBIXOAWT M3 PyK. Torma ee MOXHO



HaNpaBUTh B T€ YAaCTH TeJa (MM CyOBEKTY WM APYTHM), KOTOPbIE HYXAIOTCS B UCIIEJICHUN U BOCCTAHOBJICHUU.
B 0CHOBHOM, NCHXHYECKHE W IYXOBHBIC NEIUTEIBCKHE TEXHHKM MONB3YIOTCS IOJIEM HYIEBOH TOYKH IIO-
CPEACTBOM OTKPBITHS pPe30HAaHCA B 3(UPHBIX IUIAHAX U HOCHEAyIOIIell 3arpy3Ku 3HEpruu ¢ TeX YpOBHEH Ha
(bU3HMUECKUA TUTaH.

OHeprusi HyJIeBOH TOYKH

B npenpinymeit kaure HMamenenus 3emnu u 2012 200 Mbl KpaTKo TOBOPWIIM O TIOJISAX HYJICBOW TOYKH, KAK OHU
paboTaroT, ¥ KOTJa OXKHIaTh MacCOBOTO IMPOU3BOACTBA reHeparopoB. Ceifuac HaMm OBI XOTEIOCh BOMTH B 0 onbIine
JeTanay, HO He MOTepATh HAyYHO HE OPUCHTUPOBAHHBIX uMTareneil. BecbMa mpoOneMaTHuHO M3IOXKHUTH HTOT
Marepual B MUPCKUX TEPMHUHAX, HO MbI HAJI€EMCs CIIPaBUTHCS € IIOMOLIbIO KaHaJja.

Camoe BaxHOE, 4TO CIEAYyeT OCO3HATh O BCeleHHOM, - OHa OCHOBAaHA Ha Pa3HBIX CTEIEHSAX CONPOTUBICHUSL.
B nanHOM citydae, MBI MOJIB3yeMCsl CIIOBOM "COMPOTHBICHHE" B TEXHUYESCKOM M METapU3NYCCKOM 3HAYCHHH,
MIOCKOJIBKY OHH TEPETIeTaloTCA.

C MeTau3NUECKOM MEPCIEKTUBEI, YeM BBIIIE CONIPOTUBIICHHUE, TeM OOJIbIIC BBl HE MPUHUMAETE ""TO, 4TO eCTh"
B KaXIbIii MOMEHT. besrpanndHoe compoTHBIeHHE OBUIO OBl HONHBIM HEMPUSATHEM AacleKTa PeatbHOCTH HIIH
oTpunianueM. Hynesoe conpoTusieHue 0110 Ob COCTOSIHUEM MOIHOTO IPUHSATHSI TOTO, YTO €CTb.

B snexrpuuecTse, 6e3rpaHUYHOE CONMPOTUBIICHUE O3HAYACT, UTO Y BaC €CTh Pa30OMKHYTAs IICTIb, 110 KOTOPOil He
MOXET Te4b TOK U, CIEJOBAaTEIbHO, OTCYTCTBYET MOJIE3HOE JMEKTPUUECTBO. ECIU COMpOTUBNEHHS HET COBCEM,
TOTJ[a AOCTYIHA Oe3rpaHndHas SHeprus (cornacHo 3akoHy OMa).

Ecnu Bocnonb3oBathest aHanorueil ¢ besrpanmunoit Jro6oBpto um CocrtpamanueM bora, BrexaromuMu B
YEJIOBEUECKOE CYIIECTBO, MOXKHO YBMJCTh MepelsieTeHHe HTuX AByX uiaeil. Eciam Bb compoTuBIseTech
Bo)xecTBEHHOCTH, SHEPrusl HE MOXKET Te€db uYepe3 Ballle CYIIECTBO, M Bbl He NOIyduTe ucueneHus. Eciu Bbl
OTpULaeTe KaKHe-TUOO acCIeKThl CBOEH peanbHOCTH, BBl OKa3bIBAETE HEPACIO3HAHHOE CONPOTUBIICHHUE.
ConpoTHBIICHHE OTPHLAHMS HACTOIBKO BEIHWKO, YTO B T€ MECTa IOYTH He BXoauT bokecTBeHHas sHeprus,
MOATOMY OHH YaXHYyT M YMUPAIOT. B Tene 3To 4acTo nmposBIiieTcs Kak 00JIe3Hb WIN aTpodus.

Pemenue - oco3HaTh MOJOOHBIE MECTa M MOCHUIATh MM JIIO00BH U COCTpPAJaHHE, HapsAy C BU3yaJH3alUCH
BoxecTBEHHOTO, 30JI0TOTO, CUSIOIIETO, JIFo0smero CeeTa.

B TexHONMOTHH HYIEBON TOUYKH MBI MOKEM IEAPO MPUMEHUTH ITY UACI0 TaK:

MOKHO CTIPOEKTHPOBATh M CO3JaTh MAaTEpPHANbI, KOTOphIe OyIyT MO0 MPEMsITCTBOBATD MM COIPOTHBISITHCS
BXOXJICHHIO Y(PUPHBIX SHEPTHii, TNO0 paboTaTh B rapMOHHH C 3TUMH SHeprusiMu. MHorma Bam xo4ercst OIOKUpO -
BaTh OMNPE/CIICHHBIC YHEPTHH, IIOTOMY BBl CO3AeTe MaTepual, KOTOphIid OyneT 3(h(eKTHBHO OIOKHPOBATH 3TH
gacToThl. CaMBIii IPOCTOI MpUMeEp - CBHHEI], HCTIONB3YEMBIH 1151 OMIOKMPOBAHUS Pa3HBIX BUIOB H3TYICHISL.

Bonee BaxkHO, B TEXHOJNOTMM HYICBOM TOYKH BBl CO3[ACT€ MATEpHANBI, CO3JAIOIIHE PE30HAHC WIN
cBepxmpoBoasamue mois. [lo cymecTBy, 3TO 3HAYHUT, YTO aTOMBI M MOJICKYIIBI OPTaHHW3OBEBIBAIOTCS B OCOOBIM
HaTTepH PE30HAHCA, MO3BOJIAIOMUI CBOOOAHOE TEUCHUE SHEPTUN MEXY HUMH.

VY Bac ecTh TO, YTO HA3BIBACTCSI MOHOATOMHBIMH PE30HAHCHBIMHU HOJISIMH HUTH OpOUTAIIFHO pEOpraHn30BaHHEIC
MOHOaTOMHBI€ An1eMeHThI (OpmMuc). Bol Moru 651 Ha9aTh C PEIKOTO METAJlIa B €10 €CTECTBEHHOM COCTOSIHUH, T1Ie
ATOMBI OPTAHU30BaHbI CHMMETPUYHO, BO3MOXHO, B PAJIBI HJIH C HCIOIb30BAHUEM KaKOi-TO 6a30BOI reoMeTpuy, a
3aTeM, IMOCPEICTBOM PEOPraHM3alUU C MOMOIIBIO0 AJIEKTPHYECTBA (WM C IIOMOUIBIO CO3HAHWS), OHU OyayT
BBIPAaBHUBATHLCS B pe30HaHCHOE moje. [lomyasipHblil npumep - npeBpaleHue KeIToro MeTaJIINIEeCKOro 30J10Ta B
OeITbIi TIOPOIIOK OJTHOATOMHOM (DOPMBI 30J10TA.

Korma BHyTpu Marepuana BBl CO3[JaeTe pPE30HAHCHOE II0JIE, CONPOTHBIIEHHE MEXAYy aTroMaMH WU
MOJIEKYJIaMH, COCTABIISIOIIMMH BEUIECTBO, OyKBaldbHO HMcue3aeT. Kak BbI 3HaeTe m3 3akoHa OMa, 4eM MEHBIIE
COIIPOTHBIICHHE, TEM OOIBINE TOK (IOCTYHMHOE SIEKTPHUUECTBO). Korma compoTHBiIeHHE B BEIMIECTBE AOCTHTACT
HYJIS, TOK HpUOIMXKaeTcss K OECKOHEUHOCTH. XOTS B HU3MIMX c(epax AOCTHYb MOJHOH CBEPXIPOBOIUMOCTH
(HyIIeBOTO COTIPOTHBIICHUSI) TEXHIMYECKH HEBO3MOXKHO, IPY HAJUIEKAIIeM TOHUMAHUH BBl MOXKETE TPHUOIN3UTHCS
K peanuzanuu 5Toi uaeu. (Mbl 3HaeM, YTO BUJ POBOJIOKH, HEOOXOJMMBIH ISl Tepeadyl BHICOKUX YPOBHEH ToKa,
ceifuac mpencraBisgeT co00i MpoOIEeMy, HO B TPSIyIIME TOABI MBI NPEABHINM INPOABIKEHHUS B TEXHOJOTHH
CTPOUTEIBHBIX MaTepPHAaJIOB. )

OpmMuc co3[aI0TCd XUMHUYECKHM CIIOCOOOM, C MOMOIIBIO BBEJACHUSI HYXHBIX KaTalH3aTOpoB. TexHomorus
HYJIEBOM TOYKHM BKJIIOYAET MHAYLMPOBAHUE CBEPXIPOBOAALIETO PE30HAHCHOIO IO MOCPEACTBOM HaJUIeXkKAaLIEero
MPUMEHEHHS AIIEKTPOMATHUTHBIX YCTPONUCTB U CYLIECTBYIOIIETO MOCTOSHHOIO TOKA.

UTo IpOMCXOIUT, KOTJa CBEPXIIPOBOIAIICE PE30HAHCHOE T0JI€ TCHEPUPYETCS AIEKTPOMArHUTHEIM crIocoOom?
CBepXyIpoLIeHHO: dHeprus "TedeT yepe3 TyHHenu" u3 3¢pupHbix cdep B gusnueckyto chepy. Takue "tynnenn"
CYIIECTBYIOT B MeCTaX, I7le MOSIPHOCTH SIEKTPOMATHUTHOTO IOJSI MAIIMHBEI MOJHOCTBIO cOaNaHCHPOBAaHA; TO
€CTbh, B TOUKE, PABHOYAAJIEHHOM OT MOJIFOCOB MarHUTa, €CJIM BeJIMYMHA MOJIAPHOCTH Ha MOJII0CaX OAMHAKOBAs.

UroOBl CKOHCTPYHMPOBAaTh YCTPOWCTBO HYJEBOIl TOUKH, BBl JOJKHBI YMETh BBIUHCISATH, KaK COOMPAIOTCS



JIBUTaThCs HMEKTPOHBI, U CKOJBKO COIMPOTUBIICHUS COICPKUTCS B OCHOBHBIX CTPOUTEIBHBIX Marepuanax. Kpome
TOTO, BBI IOJKHBI CO31aBaTh JEKTPOMATHUTHBIC MOJIS C TOYHBIMU KOOPAWHATAMH TaK, YTOOBI MEpPeTIeTaIOIIHECs
NOJIs YBA3BIBAIKUCH C "PE30HAHCHBIMHU TOUYKAMH UM BEKTOPAMU CUCTEMBI'".

MaremaTuka, HCIIOIb3yeMast U CO3MaHns T0T00HOTO YCTPOHCTBA, MOJIB3YETCS TEM, YTO OOBIYHO HA3bIBACTCS
"HeJTMHEHHBIMI BEKTOPHBIMH YPaBHEHHAMH C MHO)KCCTBEHHBIMH IIepeMEHHBIMH". PsimoBomy wm3obperaremio
TPYAHO HMOCTPOUTH MALIMHY HYJIEBOM TOUKU M3-3a CTPOTOH MaTeMaTuKu, HapAAy ¢ HEOOXOAMMOCTBIO HAJIMYUS
TOYHBIX U3MEPEHHUI MarHUTOB, IIPOBOJIOB, U30JIATOPOB, KaTyIIEK, TPAHCMUTTEPOB, PE3UCTOPOB M KOHIEHCATOPOB.

Tem He MeHee, TpyOble BEpPCHM MOXHO IOCTPOUTH JEIIEBO U3 OOBIYHBIX MAaTepUaloB, MOTOMY 4YTO Jaxe
NpUOIMKEHUE K MPaBUIBHBIM COOTHOIICHHUSAM YIJIOB, BEPIIUH, JUIMH, IIUPHH U TaK Janee OyAeT co3laBaTh TyH-
HEJBHBINA 3D (DEKT.

BonpmnHCTBO BalIMX YUEHBIX HE TOHMMAET CBSI3M MEXKAY CO3HAHHEM M TEXHOJOTHEH HYNEeBOW TOYKH, M BCE
e 3TO CyLIECTBEHHAs 4acTb Pa3BUTHsA JAaHHOH TexHonmoruu. [IpuduMHa MCMONB30BaHUS AYXOBHOW aHAJIOTHH C
JyHIoil, TOMHOCTBIO OTKPBHITOM BOXKECTBEHHOCTH, B TOM, YTO JAEHCTBYIOIEE CO3HAHME TaKOTO BHJA CO3JAcT
BOKpYT ceOs Tone HyNeBOM TOYKH, UMHUTHPYS JNEKTPOMAarHUTHBIM SKBHBaneHT. Korma mone co3HaHHS B3au-
MOZEHCTBYET C 3JIEKTPOMArHUTHBIM IOJIEM, OHO BBOJIUT 3IEKTPOMArHUTHOE IOJIE B PE30HAHC. DTO IPyObIii
croco0 BBIPa3HUTh, YTO HaOIOMaTeNb, IPEObIBAIOIINI B TAPMOHUH C YCTPOMCTBOM HYJIEBOI TOUKH, IOMOTACT OII-
TUMaJIFHOMY (D)YHKIMOHHPOBAHHUIO yCTPOHCTRA.

Ecnu BBI M3yuanu KBaHTOBYIO MEXAHUKY, BBl 3HAETE, UYTO HE MOXKETE 10 CTUYb KBAHTOBOT'O COCTOSIHUSI, KOTOPOE
TeM WJIM WHBIM 00pa3oM He IOABEprajioch PUCKY OT MPUCYTCTBHSA HaOmromarens. JTO IOTOMY, YTO HaOIOAaTeNb
reHepupyeT boxxecTBeHHbIe ENMUHUIIBI, BIUAIONINE HA SKCIICPUMEHT.

Takke 3TO MPHYMHA TOTO, YTO BBl HE MOXKETE IOJYIHTH TEMIIEPaTypy aOCONIOTHOTO HYIS B Ja0OpaTOpHH.
IIpucyTcTBre co3HaHMS B J1a0OPaTOPHU TEHEPUPYET JOCTATOYHO SHEPTHH, YTOOBI MOAEPKHBATH TEMIIEPATypy
CHCTEMBI Ha HECKOJIBKO MIJUIMOHHBIX TPayca BBIIIC a0COMIOTHOTO HYJIS.

o cymecTtBy, caMoro pa3sMbIIIIeHHs 00 SKCIIEPUMEHTE JOCTaTOYHO JUIS CO3MaHMs MHTep(epeHInn BHYTPH
3aMKHYTOTO KBAHTOBOTO BakyyMa. (Kak roBopmiioch B pebIAyILeM pasJielie, CO3HAHUE, COCTOSIIEE U3 TOT0, YTO
¢u3nkn Ha3pBalOT "BOXXECTBEHHBIMHM dYacTHIIaMH'", MOXET MPOXOAWUTH dYepe3 JI000H W BCEe H3BECTHHIC
MarepHa’bl.)

[TockonpKy BBI pacTeTe W Pa3BUBACTECh KaK AYIIM, BBl HAYyYUTECh OKa3bIBaTh Oojiee HEMOCPEICTBEHHOE
BIIMSTHUE HAa aTOMBI M MOJIEKYJIBI B BEIIECTBAaX, Ka3aJI0Ch OBI, OTJETIEHHBIX OT BaIlleTo 3HEPTeTHUECKOTO MO DTO
Ha3bIBaeTCd "TICUXOKHMHE3" wiu "TenekuHe3'", B 3aBUCMMOCTH OT BHUJIa BOBJICUCHHOIO BIMSHMSA. Bbl BCe ele He
OCO3HAeTe, YTO YK€ NCHXOKHHETHYHBI 110 TIPUPOJE, XOTS OONBIIMHCTBO JIOCH HE YIUIOCh, KAaK OPTaHN 30BaHHO
HaMpaBJsITh CAMHUIBI CO3HAHUS B KA3aJ10Ch OBl OTJCIbHYIO KBAHTOBYIO CHCTEMY.

VhepxuBaHHE HaMEpEHHs, YTO YCTPOHCTBO HYJIEBOW TOUKHM OymeT paboTaTrh Tak, KaK BBl XOTHTE, OKaKET
OrPOMHOE BIIUSIHAE HA YCTPOUCTBO. Pe3oHaHCHOE MoJie Ballero CO3HaHMsS HACTPAUBAETCS HA PE30HAHCHOE I0JIe
YCTpOICTBa, YyCUIIMBasl PE30HAHC IOJIs, KOTOPOE YK€ TLIATENBHO CIPOEKTUPOBAHO C UCIOJIB30BAHUEM BEKTOPHOU
MmareMaTHkd. Ecimm ObI MOXXHO OBIO YCTpAaHHTH BIHMSHHE CO3HAHUS, TOTJA, TEOPETHUIECKH, YCTPOHCTBO OBI
paboTao, HO MbI 3HAa€M, 4TO BCE J1a0OPAaTOPUH CYIIECTBYIOT B MOPE CO3HAHUSI.

PacctostHue mMexy HaOmromareseM M Ja0OpaToprell He Tak CyIIeCTBEHHO, KaK MHTEHCHBHOCTH MBICIE(hOpM
00 sxcniepumenTe. Eciy rpynna U3 cTa y4eHbIX HAXOAUTCS Ha APYroi CTOPOHE MHpa U JyMaeT 00 3KCIEePUMEHTE
HETaTUBHO, Y HUX JAOCTATOYHO BIWSHMSA AJIS NMIPEKpAILIeHUs sKenaeMbIX 3(pdexToB, nake eciny BBl CTOUTE MPSIMO
nepen BaKyyMHOH KaMepoi ¥ MOChIIAETE MO3UTUBHBIE MBICIIH.

Pezynbrar skcepuMeHTOB OOBIMHO OYAET OMpPEAETATHCS COBOKYIHBIM 3((EKTOM BCETO CO3HAHUS, C YIETOM
MHTEHCUBHOCTHU MBICIIEHHBIX IOJIEH, HCIyCKAOMMXCs TymaMu. Bor nmodemy mbl mpeanoxunu 2015 rox kak me-
PEIOMHBIM MOMEHT, KOrJla Ha 3eMile, HaKOHEL, PACIpPOCTPAHATCS MAIIMHBI HyAeBOI TOuku. MBI 4yBCTBYyEM, UTO
MMEHHO TOTJa CO3HAHHE YEJIOBEUYECTBA B COTPYAHNIECTBE ¢ 0a30BOM 4acTOTOI caMoi 3eMin CTaHET TOCTATOYHO
FapMOHUYHBIM A7l GalaHCUPOBAHUS THO00H HETaTUBHOCTH, MIOCHUIAEMOI! MOSIM HYJIEBOM TOUKH.

Buabl ycTpOMCTB 10 MOJIYy4YE€HHIO JHEPTUM HYJI€BOM TOYKH U CBepPXeJUHUYHbIE YCTPOCTBA

BonpIIMHCTBO YCTPOUCTB HYIEBOH TOUKU UCMOIB3YET KPYIVIBIE MM TOPOUAANBHBIE MAarHUTHI CO CTAalbHBIM
CEpIEUYHUKOM, OCMOTPUTENILHO PACIIOIOKEHHBIE BOKPYT KaTyllleK, 1 MOTOpP IOCTOSHHOIO ToKa. llens Maiiuusl -
co3maBaTh OONACTH HEMOJIIPU30BAHHON OIEKTPOMArHWTHOW OSHEPTHH, YacTO HAa3bIBAeMOW CKaJIAPHBIMH
JJIEKTPOMATHUTHBIMY IOJISIMH, TOCPEACTBOM TOKA, IPOXOAAIIETO Yepe3 KaTyIIKY, I0Ka MarHuT Bpamaercs. Ha-
YaJBHOTO BPAIICHHS MOXHO JOCTHYh C IOMOIIbI0 "crapTepa" B Buae Oarapeiiku B 12 BONBT (WM YEro-To
nogo6Horo). Korma MmarHur BpamaeTcs BOKPYT KaTyLIKH, SJIEKTPOMAarHUTHOE IOJE, CO34aHHOE B KaTylIKe,
B3aMMOJICHICTBYET U BO3BPAILAETCA B 3aMKHYTBIM KOHTYp MarHUTHOIO I0Jsl MarHuTa. IT0CKosbKy 3IEKTpUYeCKUil
¥ MarHUTHBIA TONIOCAa BHYTPU 3JIEKTPOMAarHUTHOW CHCTEMBI CIBHHYTHI I0 ¢aze Ha 90°, ckopocTh (yIIIOBOI
MOMEHT) CHUCTEMBI Oy[eT cOo3laBaTh (IyKTyallud BHYTpU ABYX Imojel. MHoraa oHM OyAyT B3aUMHO YHUYTOXAaTb



JIpyT Apyra, a HHOT/AA - OOBEINHATH CBOIO DHEPTHIO.

Korpma MarHuT Bparraercsi, Bbl Oyaere uMeTh yriibl WHIHAEHTHOCTH 0-90-180-90-0-90-180-90 m Tak nasee.
Kornma mocTosiHHBIN TOK MPOXOAMT MO KaTyIIKe, CUCTEMa CO3/1aeT MOJIIPHU30BaHHOE M0JIe, B3aUMOAEHUCTBYIOLIEE C
BpalmarnmmMcs MarautoM. [1o cymecTBy, Bbl OylieTe UMETh B3aUMOACHCTBHS TUTIOC-TUTIOC, TDTFOC-MUHYC, MUHYC-
MHUHYC, MHHYC-IUIIOC, IUTIOC- IUIIOC M Tak Janee. B cpeauHHOM Touke MeXIy 3apsiaMH IUIIOC U MHUHYC
HOJSIPU30BAHHOIO OIS BBl IEPECEKAETE HYIAEBYI0 TOYKY, [J€ BpPEMEHHO CO3Ja€TCs COBEPIIEHHO
cOaaHCUpPOBaHHAS TOJIIPHOCTH (IUIIIASCS HECKOIBKO MUKPOCEKYH/T 32 BPEMsI Ka)KJJOTO BPAIICHUSI MATHUTA).

[TocpeacTBoM n3MeHEHHs CKOPOCTH BpAIlIeHUs] MATHUTA U PACOIOKEHHUS €T0 ¢ HaIexalleil reoMeTpu4ecKoi
TOYHOCTBIO, BBl MOXKETE YBEJIMYMTH "OKHA" W HANpPaBUTh DHEPIHIO, TEKYLIyI0 Yepe3 OKHA, Ha KOJUIEKTOPHYIO
wiactuHy. OObIYHAs KOH(QUTYpanus - HAMpaBISATh SHEPTHIO C KOJUICKTOPHOU IUIACTHUHBI Ha3al B CHUCTEMY, IO
CymiecTBy, 3aMmeHsisi 12-BonbTHyto Oartapero "BeuHbiM jBurarenem”. Ilpu mpaBWIbHOM IU3aiiHe, JHEPTHS,
coOpaHHass W3 BakyymMa (Ha camoMm jeie w3 3(upHOW cdepbl), OyaeT HAMHOTO MPEBHIIATE HOMUHAIBHYIO
BeJMYUHY 12 BOJBT, TO €CTh, CO3AaBaTh CBEPXEAMHUIy WM CIIOCOOHOCTh MPOM3BOAMTH OONbBIIE DHEPTHH Ha
BBIXOZI€, YEM BBOJMJIOCH Ha BXOJE.

Bces Bama ¢gusnueckas Beenennas ocHoBaHa Ha HOpHOCTH. 110 CyIiecTBy, Bl ABISETECH YACThIO OOLIUPHOM
a¢upHOii BceneHHOW HE TONAPHOCTH, U BHYTPU HEMOJSPHU30BAHHOTO MOJS MPEOBIBAIOT BAPHAHTHI, H3BECTHBIC
KaK MO3UTUB M HeraTus (IUTIOC M MHUHYC). MOXXHO KOHCTaTUpOBaTh, YTO HAa CaMOM JieJié UMEHHO JBHXEHHE B
HOJISIPHOCTH COTBOPUIIO (prsndeckyto Beenennyto.

Bamm yyensle yxe 3HaIOT O CYLIECTBOBAHMHU HE IOJSIPU30BAHHOIO 1moiii. OHM Ha3bIBAIOT €ro KOHAEHCATOM
Boze-DiiHTeiiHa, B 4eCTh yU€HBIX, IPOAEMOHCTPUPOBABIIUX €r0 B Jlabopatopuu. OHU MOHMKAIIN TeMIeparypy
MOYTH BaKyyMa JIO TOYTH aOCOJIOTHOTO HYJIsl M HAOJIOJAJIM, YTO JBW)KEHUE OSJICKTPOHOB W IO3UTPOHOB
MPEeKpallagoch JOCTAaTOYHO 1O TOro, 4YTOObI yOpaTh AIEKTPOMArHUTHBIA IOTEHLUHANl MEXAY MOJIcaMu
JNEKTPOMArHUTHON CHUCTEMBI. XOTS CHCTeMa MpUOIMXKajiach K HYIEBOM TOUKe, OHa OKa3aJlaCh HENPAKTUYHOH,
MOTOMY YTO ISl TOHIKEHHS TEMITEPaTyphl U U3MEPEHHS PE3YABTaTOB TPeOOBAIOCH MHOTO dHeprin. OnHAKO OHa
MpHBeJia y4eHBIX K OCO3HAHHWIO, YTO CTaTUYECKOEe COCTOSHHE BceneHHON - CBEpXMpPOBOAMMOCTH WM TOYTH
HYJIEBO€ COIPOTHUBIEHME; TEIEpPh OHU 3HAIOT, YTO MOTEHLUAIbHAs JHEPIUs MOJs HYIEBOIO COINPOTHUBICHUS
Oe3rpanuyHa. CienoBaTeNbHO, BOT (PU3NUECKOEe HAyYHOE JI0KAa3aTelbCTBO CYIIECTBOBAHMS MO Oe3rpaHU4HOM
SHEPTHUH, OKpYKatomero ¢pusndeckyio Beenennyro.

BwmecTo Toro, 9T0OB TPATUTH TPHUIDIMOHEI HA CHOCOOBI MPHOOPETEHHST MCKOTIAeMOTO TOIUIMBA, BAIlld YICHBIC
MOTIH OBl MCIIONB30BATh STH JACHBI'H AJIS Pa3BUTHS MyTel OBNIAJeHUs 3TOW Oe3rpaHUYHON 3Heprueil. B cnemyro-
LIeM pas3ziesie Mbl IOCMOTPUM Ha HEKOTOPbIE IPUMEHEHUS TEXHOJIOTHY HYJIEBOM TOUKH.

JHeprus AJisi A0Ma U OU3Heca

3T0 camoe O4eBUAHOE MPUMEHEHHE TEXHONOTUH HyneBoi Touku. Cozepskallue Magaonlylo BOAy YCTPOHCTBa
yXe yCTaHaBIMBAIOTCS B oMax ABcTpanuu u Hosoit 3emananu - IByX cTpaHax, rae TeMHble MumoMnHATEL He
oOnamaroT OonblIMM  BausHHEM. Jlake MOpU 3TOM, COBPEMEHHBIC MAIIUHBI SIBISIOTCA JIMIIb  CJIErKa
CBEPXEIMHUIHBIMH, TIOCKOJIBKY CO3HAHHE 3THUX CTpaH €Ile He Pa3BUIIOCH JI0 IIMPOKOTO PacIpOCTPAHEHHUS CBO-
00/1HOI Oe3rpaHNYHON SHEPTUU.

ITo Mepe coBeplICHCTBOBAHMS M PACIPOCTPaHEHHs MOAOOHBIX YCTPOMCTB B APYTHX CTpaHaxX, [IEHa OTOILICHHS,
OXJIXKICHUS, PabOThI MEKTPONPHOOPOB, MPOU3BOACTBA MPOAYKIMH M pabOTHl MAIMH 3HAYUTEIBHO CHH3HTCH.
JIro00if MOTOp MOCTOSHHOTO WJIM TIEPEMEHHOIO TOKa, padOTaroIUii Ha 3IEeKTPUYECTBE, BhIpabaThIBACMOM
HCKOITAEMBIM TOTIMBOM HIIM SIIEPHON 3HEPTHEH, MOKHO IpeoOpa3oBaTh B pabOTy Ha SHEPIHHU HYJIEBOI TOUKH.

Heine npousBopsiyecs ycrpoiictBa co3naBanuchk 50 jeT Ha3aj, U MOcae MEpBOrO B3HOCA CTOSIT HECKOJIBKO
noiutapoB B roa. Ilepssril B3HOC cocTaBisieT oT 1.000 no 50.000 aBcTpanuiickux NOUIApOB, B 3aBUCUMOCTU OT
pa3Mepa u mpuMeHeHHs. [ momydeHus Oornee moxpoOHOM MHPOPMAINU 00 3THX YCTPOHCTBAaX CBSDKHTECH C
KaHaJIOM.

HmeeTcs mpHONM3HTENHHO IMIECTH YCTPOHCTB HYIEBOH TOUKH, CO3NAaHHBIX Pa3sHBIMH WHAMUBHIYYMAaMH HIIN
IpyHIaMu IO BCEMY MHpPY; BCKOpE OHU BOHAYT B MaccOBO€ MPOH3BOACTBO. OueHeHo, uro k 2020 roxy modru
10% sHepruu, BeIpabaTeIBaeMoOil BO BCeM MHUpE, OyAET MOIYIEHO C IIOMOIIBIO 3THX YCTPOHCTB.

Bo3moxHO, B OymymieM MBI M 9TOT KaHajll ONMYOJMKyeM KHUTY 00 SHEpTHH HYJICBOH TOYKH. A IIOKa MBI
mooupsieM Bac MoOponuTh 1o MHTEpHETy, COXpaHss paclo3HAIOUICe COCTOSIHHE YMa, IOCKOJIBKY HE Bce
n300peTaren 00T ar0T BEICOKOW YECTHOCTHIO U MPABIUBOCTHIO.

HoBble cucTeMbl CeJILCKOI0 X03SIHCTBA

Ceiiuac, Koria MbI O3HAKOMUITH BAaC C CHCTEMaMH HOBOI SHEPTHH, TI03BOJIBTE OOCYIUTH COCTOSHHUE CEITBCKOTO
X03s1HcTBa OyIyIero, MOCKOJIBKY 3TO eIle OxHa 00JacTh, B KOTOPO# MPOU30MIAYT OYE€Hb OBICTPhIC U3MEHEHHS Ha
3emite.
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B nononHeHue k rHIPONOHUKE, KyIlojaM, TEIUIUIaM, IPaKTUKaM Mep- MaKyJIbTypsl U APYTUM CYILIECTBYIOIIUM
METOJaM pPACIIMPEHHs YpOKaWHBIX BPEMEH Trojia M BHIPAIIMBAHUIO (PYKTOB M OBOIICH, KOTOPHIC OOBIYHO HE
pacTyT B Ballled KIMMaTU4eCKOH 30HE, MOSABATCS HOBBIE TEXHOJOTUH, OOCIIAIOLIe BaM elle Oonblie BbIOOPOB.
Ceifyac UMeI0TCs 0OCTY)KHBAIOIINE KOMIAHUN W MHIUBHIYYMBI, Ipe/Iaraionme 000raTuTh MUHEpalaMy Bally
MOYBY TaK, YTOOBI pACTCHHUS MOTyYaIHd BCE MUTATECIHHEBIC BEIIeCTBA, HEOOXOMUMEIE JUTS TIPOU3BOACTBA 30POBBIX
(pyKTOB U OBOIIEH, OOraThIX BATAMHHAMH U MUHEPATaMH.

Nmerorcst criocoObl BEICAXXKUBAHUS PACTCHUH CIIOSMH C IENBI0 MAKCHMAIEHOTO HCIIOIB30BAHMUS IPOCTPAHCTBA.
INosiBunuch, rubpuAHbIe BUIBL, pacTylue OblcTpee U ObIcTpee Aaromue ypoxail. ECTb 1 HOBbIE Pa3HOBHIHOCTU
CYIIECTBYIOIINX BUIOB, CIIOCOOHBIEC BEIKHMBATH B 00JI€€ CypOBOM KIIMMATe.

Oman tHOpuAbl W THOPHIHBIE 3€PHOBHIE CO3IAaHBI TAPMOHHYECKHMH CIIOCOOaMH, IPYTHE IOIb3YIOTCS
9KCTICPUMEHTANBHBIMI METOJIaMH U T€HETHYEeCKH MOAM(HUIMPOBAHHBIMHU OpraHu3MaMu. BiusHus notpebneHus
TaKUX TIPOAYKTOB €II€ MOCTaTOYHO HE W3Y4YeHB. XOTA [0 BBIPAIIMBAHHUA M TOTPEONeHHUS TI000TOo
9KCTIEPUMEHTAIBHOIO YPOXKasi CIEAYeT KOHCYABTHPOBATHCA ¢ BHYyTPEHHUM PYKOBOJICTBOM, B HEKOTOPBIX CIydasx
OBLIIO OBI PE30HHO BOCITOJIB30BATHCS METOZOM MPOO M OIIHOOK.

Kak BBl cebst uyBCTByeTe Hocie MOTpeOneHus HOBOMOAHBIX momuaopos? KakoB ypoBeHb Bauiei sHepruu?
Crounu 1y IUI0Abl JOIOJHUTENIBHBIX pacxonoB? JlymaeTe 1M BbI, YTO CMOXETE BBIpAIllMBaTh HOBBIM ypoxkail
MOCTOSTHHO, TOJ 33 TOJIOM, HITH 9TO OBbIJIa CYACTINBAsI CITy4aitHOCTD?

OnuH U3 NpeBATUPYIOMINX HOBBIX CEJILCKOXO3SIMCTBEHHBIX 3KCIEPHMEHTOB BKJIIOUACT Pa3HbIC BUBI MOPCKUX
Bojopocieil. [Ipu HaIe)Kamux yCIOBHAX BOJOPOCIH MOTYT PACTH OYE€HB OBICTPO W IaBAaTh OTPOMHBIE YO KaH.
IIpeanonaraercsi, YTO BBIPAIUBAHUE BOAOPOCICH BCETO HAa HECKONBKHUX THICSYAX aKpPOB MOXKET HAKOPMHTH BCE
YeJI0BEUeCTBO, HBIHE oOnTaromee Ha 3emiie, MHOTO pa3. sl HEKOTOPHIX 3TO 3BYUHT Kak CKa3Ka, Takas Kak /[ocex
u 606060¢ 3epHo, HO TIOTOOHBIE TIPO/IBIDKEHUS - HE Hay4Hast (paHTaCcTHKA.

I'eHHast MHXKEHEpPHs HMMEET U TO3UTHUBHYIO CTOPOHY. JII0OOBB M COTPYJHHYECTBO MEXKAY PACTCHHSIMH U
JIONBMH, W TOYTH Oe3rpaHUYHOE HM300HMIIME 3HEPTUU B 3(PHPHBIX cepax MOXKET YCKOPUTH MpoIecC pocTa U
co3peBanus. HecmoTps Ha wucromenue noutd 90% BepxHEro cios MOUBBl B MHpE, JOCTATOYHO BCETO
HEOOXOIMMOTO JUTS BRIPAIIMBAHMS 30POBBIX YPOXKAeB MOYTH B TIO00H KIMMaTHUECKOH 30HE.

Kaxk BbI 3HaeTe, HanM4Ke MIOJOPOIHOM MOUBBI, MOAXOAAIINX YIOOPEHHH U aleKBaTHOE MPOU3BOJCTBO MUILH -
HE caMble TNIaBHBIE MpoOmemsl. I[IpobiaeMsl B pacmpeneneHud, Omarogapsi HeCTAOMIBHOCTH SKOHOMHYECKUX U
MOJUTHYCCKUX CHCTEM, HapsAy C CyHICCTBYIOMEH WH(PACTPYKTypOH MEIMIAIOT BBICOKO IHTATEIBGHOU IIHIIE
JIOXOAUTH JI0 T€X, KTO MJI0XO MUTAeTCs.

Bo MHOTOM HEBepHO MOHMMAETCS TO, KaK HAKOPMUTH HaceJeHHe Mupa. Hampumep, CBBIIIE TpeX YETBEPTHIX
BUJIOB Tel U KPOBU Ha IUIaHETE TPeOYyIOT aKIEHTa Ha CBEXKUX OBOILAX, & HE 3€PHOBBIX, U BCE K€ HECBEMYLINE
JIFOIYM BEPSIT, YTO OTBET - BHIPAIIUBATH M JOCTABIATH BPEOHBIC MIICHUILY, KYKypy3y M COIO (BO3MOXKHO, CaMbIe
TeHETUYEeCKH MOTU(PHUINPOBAHHBIC U OTPABICHHBIE MHOTUMH MECTULIHIAMH).

Hanpumep, BepHO, YTO a3MaTCKue THUIBI KPOBH YAacCTO XOPOIIO CIPABISIOTCS C PHUCOM, HO HE BCE a3MaThl
o0aaloT XUMHUEH Teja, IPUTOTHOM U YCBOSHHS pHCa, a OCTAIbHOE HAcellCHHE MHpa BOOOIIE HE IMPHCIO-
COOJIEHO K MOTPEOICHUIO OONBIINX KOJIUYIECTB PUCA.

PyxoBonmuTenm MHOTHX CENTBCKOXO3SHICTBEHHBIX KOMITAaHHH, PeObIBast B pa3pylICHHOM TeJle, HCKPEHHE BEPSIT,
YTO MOMOTAOT MJIaHETE, IPOU3BOAS OIPOMHBIE KOJIMYECTBA MUIIY, KOTOPYIO C TPYJOM PacloO3HAeT U YCBAUBACT
Teno. Kpome TOro, MpakTHKM MOHOKYIBTYPHl BO MHOTHX CTpaHax CO3JAl0T H300MIHME KAKUX-TO OIHHX
MUTaTEeIbHBIX BEIIECTB, OJHOBPEMEHHO CO37aBas nepuuuT Apyrux. (JlomoiHeHWe K OUYEBHIHOMY Bpemy
MOHOKYJBTYPBI: €CIIH YpOXKail He BEIpAcTaeT U3-3a 3aCyXH WIN HAaBOAHCHUS, BPAJ U HaleTCs albTepHATHBA. )

Pemrenne 3T0it poGneMsl (B JOIIOTHEHNE K HWCIOJIB30BAHUIO IMPOCBETICHHBIX METOIOB BEICHHS CEITBCKOTO
XO3sHCTBa, ONMUCAHHBIX B 3TOM pasfele) B cieAyromeM. PacnpenenurensM MUIM claegyeT (pOKYCHpOBaThCs Ha
IIMPOKOM CIEKTpPE YpOXKaeB, BKIIOYAas pazHooOpasne M CMEHy BPEMEH TI0fd, W OCO3HaBaTh, YTO KaXKaas
YeJoBeuecKas Aylla o0IagaeT YHUKAILHOW XUMIeH Tea.

UroOBl MOHATH, KakKas IHIIA XOPOIIAa B KaKMX MeECTax, TpeOyeTcss MHTCHCHUBHOC HCCICIOBAaHHME NMUTAHUS
Pa3HBIX 3THHYECKUX TPYIII, TeHETHKN M aJalTalluH B Pa3HBIX YaCTSIX MUpA.

B rpsaymue roasl Ha 3emiie OAHUM U3 ITIABHBIX KJIOUEH HE TONBKO K BBIXKHBAHUIO, HO U MPOLIBETAHUIO OyIeT
3HaHHE, KaK TOJyYaTh yIOBOJLCTBHE OT CaJOBOJCTBA M HACIAXKIATHCS MEHBIINM MoTpebnaeHueM mumu. Eciu BeI
JKyeTe MEAJIEHHO, HO C OOJBIINM OCO3HAaHUEM, Oonblllas 4yacTh HUIM OyneT ycBauBaTbcs. JKeBaTh CBEXYIO
MOPKOBB U NPeOBIBaTh B MOMEHTE C OIIBITOM MOXET OKa3aThCsl HAMHOTO TIOJIE3HEE, YeM TOPOIUIMBO IPOINOTUTH
JIETKYI0 3aKyCKy 1O IyTH Ha BCTpedy. Taike, MEIICHHOE M MEAWTATUBHOE J>KEBAaHUE IIOMOTACT IPOIECCY
nepeBapuBaHust U ycBoeHUs. Eciy muma cBexxas, 1 Bbl €IUTE MEUIEHHO, BaM MOTPEOyeTCs] MEHBINE MUIIN IS
HACHIIICHNSI.

MBI IpocuM MPOILEHHUS 33 TIOBTOPEHUE OCHOBHBIX TE€M, C KOTOPBIMH BbI YK€ 3HAKOMBI, HO BaXKHO IIPEACTaBUTh
MIMPOKUH 0030p MpobaeM, ¢ KOTOPBIMU BBl CTOJIKHETECHh B TPSAyIIHe Tofsl. MBI IpeaaraeM MepeduTaTh pas3aet
0 JMeTe, MUTAaHUU 1 3aBUCHMOCTSIX.
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IIpocBeTneHHAA AapXUTEKTYpa

Hackonpko MBI MOXKEM CyauTb, OCHOBHAas NpHUYIMHA CTPOUTCIILCTBA KBAaAPATHBIX ?;JIaHI/Iﬁ - CBCIACHHEC K
MHHAMYMY CTOUMOCTH W BPEMEHH, TPEOYIOIIMXCS ISl CTPOUTENBCTBA. MaTeMaTniecKue IIPHHIUIEI BO3BEACHHS
KBaJpaTHOTO 37aHUS OUYEBUIHBI, a OOJIbIIAsl YacTh CTPOHUTEIBHBIX MaTePHAJIOB NPOU3BOAMUTCS B MacCOBOM
nopsake. W Bce e, HEKOTOpbIE ApXUTEKTOPbl PasMBILUIAIM HaJ BIMAHUAMHU KBaJpaTHOIO 3/aHUS Ha
JHepreTudeckoe Teyo Jrofei. Jla, kBagpaTHble MM MPSIMOYTOJbHBIE 3laHHS MOTYT IOMOraTh B '"3a3emiileHUH"
Ayl B q)HSH‘ICCKI/IX TEJ1aX, OTO 3HAYHUT, YTO HO}IOGHI)IG 3IaHUsA IOMOT'ar0T Ayimam (byHKHI/IOHI/IpOBaTB B JIMHEMHOM
BpPEMEHHU.

OpHako 4YenoBeYeCKHe CylIecTBa W JIMHEWHBI, U HE JHMHEHHBI, a (opMa YEIOBEUECKOTO Teja, Hapsady C
aypUYeCKUM II0JIEM M Pa3BHBAIOIINMCS CPEICTBOM IepeBIDKeHHS - MepkaOol, - onpeeleHHO He KBaapar.

[Ipu mnpoekTupoBaHMM 30aHUST MOXET OBITh MOJE3HBIM 3HAaHUE [EPEeCEUeHU M B3aUMOICHCTBHIA
OHEPIrE€THYCCKUX PCUICTOK. Ecnun Y BacC €CTb BpEM U MaT€pHralibl, BbI MOXKETC IMTOSKCIICPUMEHTHPOBATH C pa3HbBIMU
(bopMaMH U TIOCMOTPETh, KAK OHU BIHSIOT HA (PH3HUYECCKYIO SHEPTHIO.

Me1 B BeIcIIuX cepax HaOmomaeM, uTo Kaxaas ¢opma 3JaHus OKa3blBaeT pa3HOE BIUSHHE HA TEJO, U YTO
KpYyTJasi, BOCBMHYTOJIbHAS, IIIECTHYTOJIbHAS U IIPaMUIATbHAs POPMBI CIIOCOOCTBYIOT TyXOBHOMY HPOOYKACHHIO
0oJIblie, YeM KBapaThl WK IPSAMOYTOIbHUKH.

Koneuno, crmemyer ydYuThIBaTH M MHOTHE OpYyrHe (AKTOPHI, BKIIOYAas MECTHOCTH, KOJMYECTBO CBETA,
HanpaBJIeHUE CKIIOHOB XOJMa M Tak jajnee. B 3ToM oOCyXIeHHMH Mbl HE coOHpaemcs yriyONsThCS B TOHKYIO
Hayky ®su- lllyil, HO pexomeHnayeMm pazoOpaThcs B Heil camuM. Hama rmaBHast 3ajada - MPOCHTH OOpamarh
BHUMaHHME Ha 3HEPreTHMYECKOE TeNl0, KOTJa Bbl BXOIWTE WJIM BBIXOJUTE W3 pasHbIX CTPYKTyp. EcTh mpuuunHa,
noyeMy JomMa Bbl YYBCTBYCTEC 06651 Jydqme € OAHMMHU JIFOAbBMH, a4 HE€ C APYIrUMH, U 3TO HE BCCrja H3-3a
TICHXOJIOTHYECKOTO COCTOSIHUS JIFOJIEH, C KOTOPHIMH BEI 00IIaeTeCh.

Ecnu Bbl HE MOXxeTe cebe MO3BOJINTh CTPOUTEIBCTBO C YHCTOTO JICTA, Uy Bac AOCTaTOYHO CPEJCTB JHUIIb Ha
MOJU(PUKAIMIO YK€ CYHIECTBYIOIIEH CTPYKTYPBI, ONPENENIUTE, KaKKe KOMHATHI 00JIalaloT caMOW CBETJIIOW W YH-
cToif sHeprued. [anee, HaOmomalTe reOMETPUM, CTPOUTENbHBIE MaT€pHalbl, YIJIbI, BBICOTHI, HANPaBICHUS U
006cTaHOBKY 3THX KOMHaT. [lepeaensiBaiite Oonee "Tsokenble” WK "MIOTHBIE" KOMHATHI TaK, YTOOBI UX JM3aiH KaK
MOYKHO OOJIBIIIE COOTBETCTBOBAJ 00JIee CBETIIHIM KOMHATAM.

Ecnu BBl )KUBETE B CTApOM JIOME WIIM KHUJIM B HEM KaKOe-TO BPeMsl, CAMBIMH TSDKEJIBIMU MOTYT ObITh KOMHATHI,
r7e AYyIIM MHOTO BOJHOBAJIWCH WIJIM BBIOJHSIIM HETIPHUATHBIC 3afmaHus. [lo mepenenky MOoXeT ImoTpe0oBaThes
MICUXUYECKast OYUCTKA CTApOi SHEPIHH.

KOHC‘IHO, B MPOCBETICHHOM IPOCKTE BaM 3aXO4YCTCsA NMPUBHECTU OCTCTHUKY B KapTUHY. Ecmn KOrga BbI
CMOTpUTE Ha AM3aliH HOBOTO >KWIHMIIA, TIEPBOE OLIYLIEHHE — PAaJOCTh M NPUHATHE KPAacOTbl U 3JIETaHTHOCTH
MPOEKTA, 3TH OLIYIIEHHs OyNyT MHOTOKPAaTHO YCHJIUBAThCS, KOIJA BBl OyAETe XHUTh B JOME.

MBI peKOMEHIyeM COBETOBAThCS C JAW3aiiHepaMu, OONAJAIOMUMH  (YHKIHOHATBHBIM W ICTETHUESCKUM
MOJIXOZOM.

B cBs3u co 3JaHUAMA B YMBIIJIEHHO CO3JaHHBIX COO6HIGCTB3X: BaXHO IPUHHUMATb BO BHHUMAHHE, KakK
CTPYKTYpHI OTpaxalT oO0myro ¢mwiocoduio coobmectBa. Ecnu BBl O4YeHb ONHM3KM WM I[ICHHTE WHTUMHEIC
OTHOIICHHS, JIYUHIC pasMElaTh KWUJIHIIA HO6JII/130CTI/I OT CaldoB. Ecnu BaskHee vacTHas KHU3Hb, BaM 3aX04YCTCs
KHUTH TOJAIBINE OT 3IaHUI cOOOIIecTRa.

Bbl MOkeTe 3aX0TeTh pacHOIOKUTh JKWIKIIE YWIEHOB cooOlIecTBa MO KPYTy, C caJaMH BHYTPH, a 3IaHUSAMHU
COO0O0IIEeCTBa B IICHTPE, KaK CIUIIBI Kojeca. MiMeroTest coolImiecTBa, yKe ClpoeKTUPOBAaHHBIE TTOAOOHBIM 00 pa3oM.
Takass CTpyKTypa IMOMOTaeT HAlOMHHATh Wi€HaM OO0 OTCYTCTBUM HEpapXUU TMpPaBICHUS MEXIY JIUAECPaMH.
OcHoBarens, IpeceaTeNlb COBETA WK JII000H WieH coobiiecTBa OynyT KUTh B OJMHAKOBO CIIPOCKTHPOBAHHBIX
JIOMaxX, YTO U BHOBb IMpPHUHATHIA 4wieH, He oOmagaromuii mpectwxeM. [lo cymiecTBy, MHOTHME HPOCBETICHHBIE
TUIePbl HACTAUBAIOT HA TOM, YTOOBI )KHUTh TaK, KAK TaK Ha3bIBacMble "pAI0BbIe" UJICHBI.

BaxHO y4HTHIBaTh yMECTHOE pAaCIIONIOKEHHE W BHJ yI0OCTB. HekoTophle JrOIM OYeHb UYBCTBHUTEIBHBI K
AIIEKTPUUYECKUM IIOJIIM, M BBl MOXKETE CBECTH K MUHUMYMY HUX HCIIOJIb30BaHUE BHYTPU CHANBHBIX MecT. B unease,
COOOIIECTBO JIOIKHO MMETh 3JIaHUsI C IEKTPHUUECTBOM | 0e3 Hero. Hampumep, koMHaTa JJIsl MEAUTAIIUA MOXKET
UMETb MY3bIKaJIbHBIN LIEHTP B OJHOM YIUIY, a BCSl OCTajlbHas KOMHAThl CBOOOHA OT ANIEKTPUYECTBA.

CrpourteiibHbIe MaTepHAJIbI

B HEKOTOpBIX CTpaHaX 3aKOH pa3pellacT BHIPAIUBATH KOHOIUIO. MBI PEKOMEHAYEM, IO BO3MOXKHOCTH,
yOuparh cTapblif KapKac, CICTaHHBIA N3 3pEIBIX IEPEBHEB, M 3aMEHSTDH €r0 JOCKaMHU U OllopaMy n3 koHomtd. Ha
BbIpAIllMBaHUE KOHOIUIM YXOAMT IIECTh MECALEB, a JepeBbsiM 4dacTo Tpedyercs 30-40 mer. Mbl npezasaraem
KOMOWHHMPOBATh INIMHY, TPYHT, COJIOMY U APYT'HE pacTUTEIbHBIC MaTepUallbl U U30JSIMU U HarmoigHeHus. Haty-
pajbHBle KpacUTeNIM M KPacKu Iopa3fo MNPEeAroYTUTENbHEE CHUHTETHUUYECKUX COEIUHEHHUN. DTO MperoTBpallaeT
oOpasoBanue (hopManbAeTUAA U APYTUX XMMHUKATOB B CTEHAX JKIIIHIIA.
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Ecnn BaM HpaBUTCSL CMOTPETh M INIPUKACATHCS K JEPEBSIHHOW MeOenu, MpHOOpeTaiiTe Chlphe U3 HEJABHO
CpyOJIEHHBIX IEPEBHEB MM OCTATKHU OT JPYTHX CTPOHTEIBHBIX MPOEKTOB.

OueHb OCTOPOXKHO CleAyeT oOpaliarbcsi ¢ MeTalaMM M KpucTajauamu. HekoTopble JIIOMU CUMTAOT: 4eM
0oJIbIIIe KPUCTAIOB, TEM JIy4Ile, HO 3TO HE BCeraa Tak. KpHUCTayuisl - 3TO yCHIINTENH, U IPUMEHATh UX CIEyeT
cTpaTernueckd. MeTauisl ToXKe YCHINBAIOT MO3UTHBHBIE M HETaTHBHBIE YHEPTUH U MOTYT OBITh BPEAHBIMH JUISA
HEKOTOphIX mrofel. [IpoBenute mcciaeqoBaHMe HA TEMy BIMSHUS METAUIMUECKHX OOBEKTOB HA YEIOBEUECCKOE
TEIo, a 3aTeM IKCIIEPUMEHTHPYHTE Ha cBoeM Teine. OJHUM JIOIM HPaBHUTCS CIIAaTh B MEJHBIX IMPaMHUIAX, APyTHE
CUUTAIOT 3TO MEPEJO3UPOBKOIl SHEPTUHL.

Jns pasHpIX gacTeidl coolmiecTBa MBI PEKOMEHIyEeM KyIloja W NMHPaMHIBI, B 3aBUCHMOCTH OT KOHKPETHOM
(GYHKINH Ka)XI0TO CTpoeHus. B nmenom, Kymona pacciaOusioT Goblne, Y4eM MHpaMHIbL, TOITOMY CIaTh MOXKHO B
KymojiaxX, a 3apspKaTbCsl PHEpruei B mupamujgax. B 3ame coOpaHmit mim MecTax BCTped cOOOIIecTBa BaM
3aX04YeTCsl COYeTaTh PACCIAOISIONIYIO U 3apsHKAIOITYI0 HHPPACTPYKTYPY.

Nmeilite B BUIY, 3TO JHIIb OCHOBHBIC pekoMeHpaaruu. Ha nusaiiH cooOmiectBa OynyT BIUATH OIODKET,
3aTpayeHHOE BpeMs M AOCTyIHbIe MaTepuansl. OH oOs3aTenpHO OyIeT OTpaXkaTh LENH, 3aJa4d M HaMepeHHe
coo0IIecTBa.

T'opoxa Oynyero

Msbl He TmpeacKkasblBaeM, UYTO TIIOKE B 3TOM CTOJETHHM YEJIOBEUeCTBO OyneT o007amaTb CHIBHO
CKOHIIEHTPUPOBAHHBIMY IIPOMBIIIJIEHHBIMM U KOMMEPUECKHMU LIEHTpaMH, Kak ceddac. Bo-mepBhIX, Kak yxke
00CcyXanock, Mbl TIPEJBHINM YMEHbIIeHHE HaceneHus. Bo-Bropeix, HoBas 3emis u Hacensromue ee Jymu
Oosblie Bcero OyAyT LIEHUTh OTKPBITOE NMPOCTPAHCTBO U cHoKoiicTBue. IIpu HajmexaleMm CTpOUTEILCTBE BB
MOJKETE YMECTUTD OOJNBINOE KOJTMYECTBO JIFOCH HA HEOONBIIOM MPOCTPAHCTBE, 0€3 OIIyIIeHNS CKyYeHHOCTH. Y
Bac OyJeT MeHbIE aBTOMOOWIEH, a Te, KOTOpble elie OyayT Ha XoAy, He OyayT IOJIb30BaTbCs HCKOMAEMBbIM
ToruBoM. CIeoBaTeNbHO, OTHANET HEOOXOAMMOCTh B JIOPOTHX, 3aHMMAIOIIMX MHOTO 3EMJIM aBTOCTPAIaXx.
BHyTpeHH:As 4yacTh OONBIIMHCTBA cooOmiecTB OymeT cBoOoaHA OT OONBIIMX TPAHCHOPTHBIX cpeacTB. Ecmm
notpedyeTcst JOCTaBKa TOBAapOB, OyIeT Mapa HEOONBIIMX BXOAOB, Kyla OyAyT BbE3KaTh I'PY30BHKU, HO KpOME
3TOTO HOPMOH CTaHYT MEMIEXOAHBIE U BEIOCHIIEIHBIE TOPOXKKH.

Camble Gonblliue 37aHUS CKOHLIEHTPUPYIOTCS BO3JE LEHTpa ropoja, Kak ceifuac, HoO oHU Oousblie OymayT
CIIY>)KUTb 3CTETUYECKUM IIETISIM M SBJIATHCS MECTaMH COOpaHHMIA, a KHIIbIe PAOHBI PACIIONIOKATCS Ha TieprpepHu.
T'opozma craporo Mmupa HpPOEKTHPOBAINCH BOKPYT IPOM3BOJCTBA CHIPbS M pacIIUpsuich OeccuctemHo. HoBbre
ropoga NpuMyT BO BHUMaHHC HeO6XOI[I/IMOCTI> HaJIu4us CaJOB W OTKPBITOTO IMPOCTPAHCTBA BOKPYT HAaCTHBIX
xmmmi. [lockonbky OONBIIMHCTBO pecypcoB OymeT NpHOOpeTaTbcs Ha MecTaX, HCYE3HYT INEKTPHUKH C
6eckoHeuHbIMH IpoOKamu. JIr00ble MPOU3BOACTBA, TPEOYIOIIe MHOTO JIOAEH U pecypcoB, OYAET PacHONOXKEHO
PaBHOMEPHO IO BCEMY T'OPOZLY, YTOOBI IPEAOTBPAIaTh CKYIE€HHOCTb.

IIpoext "cnun B koiece" A1 KPYIMHOTO TOPOAA MONE3EH, MOCKOJIBKY Bbl HE YAANSETeCh OT BAXKHBIX YCIYT.
BMmecTo TOTrO, 9TOOBI POEKTHPOBATH TOPOAA MCXOAS W3 MPUOBUTH, BBl OyJeTe AyMaTb O MOTPEOHOCTSX JIFONCH.
Jymm 9eTBepToi IIOTHOCTH OyIyT 00aaTh YK CyIMIECTBYIOIINMH [IEHHOCTSAMH, TI03TOMY MBI IIPEIBU/INM, YTO
mporecc o01ero coOpaHus It IPOSKTUPOBAHUS T'OPOAIA CTAHET BOIHYIOUIUM U BO3HATPAXKIAIOIIUM OIBITOM.

U BHOBB, MBI OOIMIPSIEM BBIIIOJHUTH UCCIIEAOBAHNE HA TEMY YMBIIIICHHO CO3JaHHBIX COOOIIECTB, B CBA3H C
pocToM U pacimupeHreM. UTo OHU IIAHUPYIOT AJS JONOIHUTENbHBIX uiaeHoB? Ine onu OymyT xuth? Kak oHu
BITHIITYTCS B CYIIECTBYIOIIYIO HHPPACTPYKTYpy?

Mps1 BuamM GorbIme ropopa OyayIero Kak MecTa BEeIMKON KpacoThl M pa3HooOpasns, 6e3 OTBpaTHTEIbHBIX
OJIOYHBIX TIPOEKTOB KBapTaJoOB, paCIpPOCTPAHCHHBIX Ceiiuac BO MHOTHX cTpaHax. bonblnast yacte paboThl Oyner
BBITIOJTHATECS. HA JIOMY WM B HEOOJNBIIMX IEHTPax COOOIIECTBA, CTPATETHUECKH PACIOIOKEHHBIX MO BCEMY
ropony. ®abpuku (eciu MOHaI00ATCS BOOOIIE) U CYIIECTBEHHBIE YCIYTH, TaKHe KaKk OMOINOTEeKH, MEAUITUHCKUE
LEHTPHI, TOKapHBIE CITYKOBI U Tak Janee, OyayT paloBaTh I71a3 CBOEH 3CTETHKOM.

Mbl BUAMM 3eNeHBbIN pall pacTeHUi, JepeBbeB, LIBETOB, 03€P, BOAHBIX MOTOKOB M JUKOH JKU3HH, 3CTETHUHO
BIIMCAHHBIN B HAacelCHHBIC palloHBI. B rpsmymue romel Mbel OyneM moMorarh IPOEKTHPOBAaTh MHOTHE CTPOH-
TENbHBIE TIPOEKTHI.

HoBble TpaHCHIOPTHBIE CPEACTBA

OZ[HI/IM U3 CaMbIX MHOFOO6CHI3}OHH/IX HpI/IMCHeHI/Iﬁ HOBOM TE€XHOJIOTHM CTAHET MCIIOJb30BaHHUEC JABUT'aTCIIbHBIX
YCTaHOBOK. UHCThIC aBTOMOOMIIN, aBTOOYCHI, IMoe3/1a, Kopaliii, caMoJIeThl U JAPYrHe TPaHCIIOPTHBIE CPEACTBa
OymyT paboTaTh Ha YCTPOHCTBAX HYIEBOW TOYKH U APYTUX MAIIWHAX aJIbTEPHATUBHOMN 3HEPTHU; COOTBETCTBEHHO
HU3MEHUTCS OKPYKAIOUIUK nei3ax.

BeccniopHo, BB BHIETH HayYHO-(DAaHTACTHUYECKHE IOy, IJEC BO3AYIIHBIC KOpPAOIM IBIKYTCS IO IYTSIM,
NMOABCHICHHBIM HaJ TOpOJIOM. 39T10 OJlHA H3 TeXHOHOFHfI, KOTOpas IIOsIBUTCS Ha 3emie B rpaayuiue rojbl.
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Bozaymnbie kopabnu OyayT IBUTAThCS Ha 3(UPHOW SHEPTrUM OT JUHHUN Jiew 3eMiId, He Hapylias HpUPOIHOTO
paBHOBecHs, M OyIyT BKIIOYAaTh OJHEPIeTHUCCKUC CHIIOBBIC TIONS, YCTPAHSIONINE BCE MPOMCIICCTBHAL
[IpencraBbTe, KaK Bbl IUIBIBETE MO JICHTE CBETa BHICOKO HAaJ rOPOAaMHU M MpPUOBIBacTe B MECTO Ha3HAYCHHs Ha
JpyroM KOHIIE MUpa Bcero 3a 20 MUHYT.

[Tockonbky nepeBo3Ka TOBapOB U YCIIYT CTaHET ObICTpee U ACILIeBIie, 3HAUUTEIbHO CHUZUTCS 1IeHA NPOIYKIHH.
BusyanusupyiiTe, Kak NUIIa BBIPALIMBAETCA C IPUMEHEHHUEM HOBBIX METONOB BEIEHUS CEIBCKOIO XO3SMCTBa,
3aTeM JIOCTaBJIACTCSI Ha TPaHCIIOpPTe, paboTalolieM Ha SHEPTUH HYIEBOW TOYKH, B OTHAJIICHHLIC CKIAAbl MEHBIIC
4YeM 3a 4ac, 3aTeM, MOCPEICTBOM BO3IYILIHBIX KOpalOnei, OHa JOCTABISIETCS B OTACIbHBIC JJOMa B 3TOM paioHe.
Osoty, BhIpallicHHBIE B Teruuiax B Cubupu, mosBsATcs Ha Bamiem crojie B CujHee depes JBa yaca, MOYTH HE
BJIMSISL HA OKPYXKAIOIYIO cpely U OyKBaJIbHO OECIIaTHO.

Koneuno, MpI pUBOAMM 3Ty WH(GOPMANHMIO IS WUIIOCTPALMHU BHIIICTIPUBEICHHBIX TosoxkeHHH. Ha camom
Ziene, HOBBIE METONBI BEIICHUS CEIBCKOTO X03siicTBa OYAyT OCHOBEIBATHCS HA BBHIPAIIMBAHHUHU MMUIIN HENAIEKO OT
joMa. Ho 1 ToBapoB M yCIyr, KOTOpBIE MOIYT IPOU3BOJUTBCA TOJIBKO B OJHOM 4YacTU MHUpA, TaKue
TPaHCTIOPTHEIE CHCTEMBI OYAyT NCTIOIHUBIIECHCS MEUTOH.

OfHUM U3 OTPOMHBIX NPEUMYIIECTB MCIOIb30BAHUSA SHEPIHMM HYJIEBOMW TOUKH M IPYIHX aJbTePHATUBHBIX
SHEPruil OyAeT BO3MOXXHOCTb OCTABISATH OIPOMHBIC YYACTKU CYIIH B MX IEPBO3JAAHHOM cOCTOSHHHM. IIponsBon-
CTBEHHBIC MOIIHOCTH MOTIH OBl KOHIICHTPHUPOBATHCS B HECKOJNBKUX MECTaX, HE BTOPrasich B UYBCTBHUTCIHHEBIC
CBIPBIC YYAaCTKH, JI€Ca U MYCTbIHU.

Taxke HOBBIE TEXHOJIOTHH OyIyT MCIIONB30BATHCS UL OYHMCTKH M ONpecHeHus Bomsl. [lo cymiecTsy, Boma
OyIeT BOCCTaHABIMBAThCA, a 3aT€M MPEBPALIATHCS B MPOAYKT, IIOYTH HE OTIMYMUMBIA OT HATypalbHOM KitoueBOU
Bonpel. Ilocie mepepaboTKHM, HOBass TEXHOJOTHS TPAHCIOPTHOH CHCTEMBI OOECIICYHT TO, YTO B BalleM MHpPE
HHUKOTIA OoJbIIe He OyleT JroAei, CTpaIalonuX OT HEXBATKH BOJIBI.

Ceituac BbI, BO3MOXXHO, CIIPOCHTE 00 HCIIOIb30BAaHUU SHEPTUHU HYJIEBON TOUKH M JPYTMX HOBBIX TEXHOJOTHIl
JUIsL TIoJieTa K 3Be3aM. Bo MHOTHX MUpax 4YeTBEpTOW, MATOW M MIECTOM IUIOTHOCTH KOCMHUYECKHE KOpaldiH,
paloTarolue Ha SHEPTUU HYIEBOI TOUKHU, MCHONB3YIOTCS MOBCENHEBHO. IIOCKOMBKY BBI pa3BHBaeTech B Ooiee
BBICOKHE IVIOTHOCTH, TPAHCIIOPTHBIE YCTPOMCTBAa CTAHOBATCS YyBCTBUTEIIBHBIMU K CAaMOMY CO3HaHUIO, IO3TOMY
MoI00HOE YCTPOICTBO OyAET HeIOCPECTBEHHO PearnpoBaTh Ha BaIlld MBICIIH.

Ha emme 6oiee BEICOKHX CTAAMAX YBOTIOLUH TPAHCIIOPTHOE YCTPOHCTBO BOOOIIE CTAHOBHUTCS HEHY)KHBIM. Bcee,
YTO BaM ITOHAJIOOUTCA - IPEICTABHUTE ceOs Ha JaleKoi 3Be3/1e, U BHI y)ke TaM. BEHI yke TOCTymaeTe Tak BO CHE, a
MHOTHE PACCKa3bIBAaIOT, YTO J€Nalu 3TO B AercTBe. HacraHeT neHb, KOrzna Bbl BOCCTAHOBUTE BCE CUJIBI AYIIH,
BKITIOYAs ATy CIIOCOOHOCTb.

HyTeHIeCTBHﬂ BO BpEMEHHU U MMPOCTPAHCTBE

HacraBHuKYM KaHama - apKTypUaHIIbI - PEACTABIIA HECKOIBKO HJIEH B CBS3H C MPHUPOJION BPEMEHH, BKITIOUAsI
[EJIUTENBCTBO C MOMOIIBI0 BPEMEHHBIX JIMHUN TPOIIIOro, HacTosmero u Oymymero. CriocoOHOCTh yXOJIUTh BO
BPEMEHHU Ha3aJ M BIEPE] M IMPEOIOJIeBaTh OrPOMHBIC PACCTOSHHS IO MaHOBEHHIO OKa, BO3MOXHA Onaromaps
pacmupsmomIeiics Tpuposie BpeMeHHbIX JUHUKA. Kak oOBsACHANIOCH B 0Oojiee paHHHMX Tpydax, IMYTEIISCTBYS BO
BPEMCHHU, BbI HE HapyllaecTe CBOOOIHYIO BOJIIO W HE co3maeTe mapajokchl. CKopee BBl OTKPHIBACTE HOBBIC
BPEMEHHBIC JIMHUU M HOBbIE BO3MOXKHBIE M BEPOSTHOCTHBIE PEANbHOCTH. BMecTo oaHOW (HUKCHUPOBaHHOM
BPEMCHHOM JIMHUM Y BaC €CTh OECKOHEYHOE KOJMYCCTBO BPEMECHHBIX JIMHHUN, CKUMAIOIITUXCS M PACTITHPSIOIIHXCS
13 KaXJI0TO acriekra Topiia.

Hymaiite 0 cebe Kak O TKayax IMOJIOTHA MPOCTpaHCTBa-BpeMeHHW. Kakaplii pa3, korga y Bac MOSBISETCS
JKeJIaHWE, W Bbl HAYMHACTE JIBUTATHCS B CTOPOHY 3TOTO JKEJIaHWs, BBl CO3MACTe HUTh B MOJOTHE MPOCTPAHCTBA-
BpeMEHU. Y Bac eCTh WHAWBUIYaNbHbIC (Ball JUYHBIA ONBIT MPOCTPAHCTBA U BPEMEHHU) M KOJUIGKTUBHBIC (B
KOTOPBIX MHOYKECTBO JYIII JCISAT OOIIHEe MeCTa MPOCTPAHCTBA U BpEMEHH) HUTH.

Hampumep, coTpyaHuuas ¢ HaMU B HAlMCAaHWU DTOW KHHTHW, KaHal OTKPBUI KOJJICKTUBHYIO BPEMEHHYIO
muHuo. Kaknas naymna, uuTaromias 3Ty KHUTY, o0llafiaeT, Kak 4acThio CBOSH BPEMEHHOH JIMHUH, OTBITAMH, 3aITy -
IICHHBIMH TIPE/ICTABJICHHBIM B HEl MaTepHaIOM.

[IpaBuna myTemecTBUS BO BpEMEHH MPOCTHI. BBl HE MOXKETe BMEIIMBAThCS B CBOOOTHYIO BOJIIO IPYTOW JYIIH.
[Tocemenue aymy B MPOIUIOM WU B OyIyIIeM JOJIKHO COBEPIIATHCS C COIVIACHS TYITH (XOTS CO3HATENhHBIH yM
Iyl MO’KET HE OCO3HaBaTh Balll BUSUT WJIM HaMepeHus). Eciam Bam BU3UT paccTpoms Obl CBOOOIHO BOJIEBBIE
BBEIOOPBI JYII TPEThEH IIOTHOCTH, €T0 CIICAYEeT BHUIAOU3MEHHTH TaK, YTOOBI M30€XaTh BIUSHHS HAa 3TH JTYIIH.
Hampumep, enn Obl 3TOT KaHall BO3BpAIAiCS BO BPEMEHHM Ha3aj] B IIENSAX MOCEHICHHWS CBOMX IPOIUIBIX S B
MpeabIAYIIeH )KU3HU, €My, CKOpee BCEero, MoTpe0oBaioch Obl OCTaBaThCS HEBHIWUMBIM JIPYTUM JyIIam, JO TeX
Top, MOKa BU3UT KaHaIa He cTajl Obl YacThI0 CBOOOIHO BOJICBOTO BBIOOpA APYTOH YN MM YPOKOM JYIIIH.

MexaHuka MyTEIIECTBUS BO BPEMEHM (M Kak M30eaTh HAPYIICHHUS CBOOOAHONW BOJIM) OUCHb CJIOXKHA U
BBIXOZMT 3a TIpeAeibl TOTO, YTO MOXHO Tmiepenarth ceiddac. [lo cymiecTBy, MyTemieCTBHS BO BpPEMEHH H
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MPOCTPAHCTBE BO MHOTOM HAIIOMUHAIOT TENEHNAaTHUECKUH KOHTAaKT TEM, YTO BBl "3BOHHUTE" 4HacTOTE MecTa
BPEMECHH/TIPOCTPAHCTBA, a 3aTEM CO3JACTE SHEPreTHUYECKYIO CBSI3b C ATHM MECTOM. JTO COTBOPSET 3BE3IHBIC
BpaTa WU MOpTall, IOCPEICTBOM KOTOPOTO BbI MOIYYaeTe JOCTYI K KeIaeMOMY BPEMEHU U MECTY.

B NnpeaplIAymeM Tpya€ Mbl ACTAJIbHO ONMCBHIBAIN, KaK IOOCTUTaThb Ooyiee BBICOKMX WM 00jlee HHU3KHUX
u3MepeHudl BceneHHOH, MONB3YACh YETHIPEXTPAHHBIMHM DPELIETKAMHU C BOCXOMSIIUMH W HHUCXOJSIIUMHU
CIMpaIsiMH, MPOXOJSIIMMU Yepe3 3aMKOBbIE KaMHM Kakaoil mupamuisl. Kaxaslii kocMudeckuil kopaOib nin
MallliHa BPEMEHH, CIIOCOOHBIE TMPEOJOJeBaTh OOJBINUE PACCTOSHHA, oOJamanum Obl  yCTPOHWCTBOM
YETBIPEXTPAaHHOTO THUIA B COYETAaHMM C TIEHEpaTtopoM HyaeBoil Touku. IlomoGHOe ycTpoiicTBO 4YacTUYHO
CXJIONBIBAET JJICKTPOMArHUTHOC II0JIE BIOJb JIMHUM JIeH KOHKPETHOTO MHpa HIH obmactu MPOCTpaHCTBA~
BpeMeHU. [10CKOJIBbKY ANIEKTPOMAarHUTHOE I0JIE MEHSAETCs, KOCMUYECKHN Kopalllb CTPEMUTENBHO NepeMEIaeTCs B
HY)XHOe eMy MecTo. [py0bo roBops, 3TO HEMHOTO HAallOMHUHAeT CrubaHue Jucrta Oymarw IONoJaM, YTOOBI
COEIMHUTH JIB€ TOUKH, HAXOAALIMECS AAJIEKO APYT OT ApYyra, KOorna JucT pa3BepHYT. B HayuHO-NOMYISPHBIX LIOY
3TO HA3bIBACTCS MPOKOJIOM UCKPUBIEHHOTO MPOCTPAHCTBA MU THIIEPIPOCTPAHCTBEHHBIM IIEPEHOCOM.

[TonnManme 6a30BBIX CTPOMTENBHBIX OJOKOB BceneHHo, BKioYas 64- KOHEUHBIC TETpadpajibHBIC PEIIECTKU
(Takxe HazplBaeéMble "LBETKOM XH3HU'") M CHHpAlld, BOCXOASAILIME U HUCXOMSIIUE UYepe3 3aMKOBbIE KAMHU
MUpaMUl PEIIeTKH, - 3TO OJHA W3 oOmacTeld HayKd OymyIero, OXHUIAIONICH Te IyIId YETBEPTOW M TATOM
IUIOTHOCTH, KOTOpBIE IUIAHUPYIOT OCTAaThCs Ha 3emiie B MEpHOA Iepexojia IUIaHEeThl U3 TPEThel IUIOTHOCTH B
YETBEPTYIO.

B or1oif kHHTe MBI pazyKuraeM Balle JIOOONBITCTBO M 3allyCKaeM pasHble BuJcHUSA. MBI He mpeiaraem
UCUEPIBIBAIOIIMN aHATU3 BPEMEHU M IPOCTPAHCTBA M HE JAaeM CXeM, KaK MOCTPOUTh MAIIMHY BPEMEHU. JTO
ObUIO OBl HEMPOJYKTUBHO, TOCKOIBKY OOIbIIas 4YacTh JIOJCH He OONaJaroT TEeXHHYSCKUMHU 3HAHUSIMH,
MO3BOJISIOIIMMY TIOHUMAaHUE TaKoW JTOKyMeHTaluu. Te xe, KTo 0071alatoT, BOMIYT B TelNeNaTHYeCKUi KOHTAKT C
Haled Tpynmoi (WiM ApyTMMH TPYIIaMH, BBIIONHSIOIUMH TON00HYI0 paboTy). IMEHHO MBI OTBEYaeM 3a
oTpeieNieHre, KaK W KOrJa BBl TOTOBBI BBITIONIHUTH pabOTy MO CO3MAHMIO 3THUX YCTPOHCTB, a BB OTBEUaeTe 3a
MOJTy4eHHE AaPOB MYAPOCTH, KOTOPBIE MBI 3arPYy’KaeM B BalllU BHICIINE YMBI.

W3-3a nenukaTHOM MPUPOABI JAHHOTO TPYZA U BEPOSTHOCTH TOTO, YTO HEKOTOPBIM TEMHBIM IpyMIIaM yAaJIOCh
06l MpuoOpecTH MOJOOHBIE YCTPOMCTBA, HAM ClIeyeT OBITh OYEHb OCTOPOXKHBIMH, €Ille KaKoe-TO BPEeMs, YTOObI
y6eJII/ITI>CH, qTO I/IH(I)OpMaHI/IH JOCTUTHET TOJIBKO TEX AYI, KOTOPBIC K Hel roToBbl. OuYeHb CKOpO Balla IIaHETa
BO3HECETCS TOCTATOYHO U TOTO, YTOOBI CYCCTh ATH MPEIOCTOPOKHOCTH HEHYKHBIMH, HO 3TO BpeMs €Ile He
Hactano. I uMeHHO B 3TOM Npru4irHa TOrO, YTO MHOTUM JAPY3bAM CO 3BE€3[ NPUXOAUTCSA OrpaHUYINBATh KOHTAKTBI
TeJIENaTHUeCKUM OOIIeHIeM (Hapsay C CO3HATECIBHBIM W TPAHCOBBEIM YCHHEIMHTOM). BO3MOXHOCTE KOHTAKTa C
HaMM OOpETaroT JUIIb Te AYIIU, KOTOpble TOTOBBI PAacIpOCTPAHITh 3TO 3HAHUE U INOJb30BAThCS UM Ha O1aro
YeJI0BEYECTBA.

[oxanyiicra, moliMuTe, Mbl HMKOIO HE€ BBbIIEII€M W HE co3gaeM IuTy. Hamu mocnaHus cBOOOAHBI U
JOCTYIIHBI Ka)XAOMY, KTO MOXCT UX MOHATH. BonsmmucTBO .HIOI[Gf/i C U3YMJICHUEM 3aIJIAHYT B KHUTY U 6I>ICTpO
OTK&)XYTCS OT HEee KaK OT Yero-To "CIMIIKOM Aayekoro", "CIMUITKOM HeNpaKTUYHOTO'" WM TIPOCTOo JoxkHOoro. Hac
3TO HE BOJHYET. MBI 371eCh I TeX, KTO AEHCTBUTEIBHO TOTOB BBINTH U3 ThMbI M BOMTH B JaBHO OOCLIAHHBII
HOBbIH 3o010TOH Bek.

HpO}.’lBl/l)KeHHﬂ B ME¢JIMIIUHE

B HacTosmuii MOMEHT, MEAULIMHCKAs CUCTEMA TPEThel TUNIOTHOCTH pa3pylIaeTcs 1o AByM npuunHam. [leppas:
OHa CBs3aHAa C CHCTEMaMH SKOHOMHKH M IIPaBJICHUS, HECIIOCOOHBIMH IIOMOYh pACTYIIEMy KOJIHYECTBY
crapetouiux "030u-OymepoB" W mromsAM co cOOSIMM MMMYHHOM CUCTeMbl. B cTpaHax, OpHEHTHpPOBAaHHBIX 'Ha
MpHUOBLIL", METUIIHA CTAHOBUTCS CIMIIKOM JOPOTOH JJIs BCEX KpOMe OYeHb OoraThiX oneil. B OombmnHCTBE
IpYTHX CTpaH MEIWIUHCKas IIOMOIIb BBEPracT IPAaBUTEIBCTBA B OAHKPOTCTBA. BTopas: OONBIIMHCTBO
MEIUIUHCKUX COOOIIECTB COCPEAOTOUEHO Ha "peMoHTe" Tena, a He Ha MOMCKE KOPHEBBIX MPUYMH OO0JIe3HH,
HEIOMOT'aHUs, Pa3I0KEHUS U CMEPTH.

Annonatuyueckas MeJIMLUHA HY)KHa W TOJe3Ha, KOrna pedb HIET O BOCCTAHOBJICHHM TOBPEXACHHBIX Tel,
MOOBIBABIINX B KaTacTpodax, ¥ JIMIIF HEMHOTHE JIEKApCTBa, CO3JaHHbe B 20-M BEKe NEHCTBUTENHHO CHACAIH
JKU3HH WITH, TI0 KpaltHel Mepe, CIIoCOOCTBOBAIN KOMMOPTY CTPaKIYIIHUX JTIOACH.

INockonbky Bce Oomblnee U Oofbliee KOJIMYECTBO JIFOJACH HE peardpyroT Ha aUIONaTHUECKUE ITOJXOJBI,
pacuBeTeT XOMUCTHIECKas MenuIrHa. Bee Oomplre u 6ombIe Oy BepHYTCS K IPHUPOAHBIM JIEKAPCTBAM, TAKHM
Kak TpaBbl, TOMEOIATHsA, HATypONaTHs, KWHE3WOJOTHs W Tak janee. MHOTHE Bpauu-aJuIONaThl HAYHYT
HCCIICI0BATh TICHXOJIOTUYECKUE U JYXOBHBIC TPUUYMHEI Oone3Hel. Ceifuac Takue Bpauu eIie B MEHBITHHCTBE.

leneTuku npoaomKaT COCTABIATh KapTy "TeHa OeccMepTus” W pa3BUBATh HOBBIE TEXHOJIOTUU COSAUHEHHS U
KOMOWHAIIMHM YK€ CYIIECTBYIOIIMX "CMEpTHBIX TeHOB". IIpOmOIKHTCS HCCIeZOBaHME CTBOJIOBBIX KJIETOK, HE-
CMOTpsSI Ha ONIO3ULHUIO CO CTOPOHBI HEKOTOPBIX PEJIMTHO3HBIX TIpymil. PacimupsaTcs M yCOBEpLICHCTBYIOTCS

15



MPAKTUKU KIIOHUPOBAHHUS.

XOTsl HOBbIE MOJIBMXKM B MEIMLMHE HAauHYT MNPOJUIEBaTh JKU3Hb HEKOTOPBIM YEIOBEUECKUM CYILIECTBaM,
OrpoMHO€ OOJNBIIMHCTBO JIIOAEH OKa)XeTCs HEBOCHPHUUMYHMBBIM, MOCKOJIBKY HE 3aTparuBaeTcsi caMa MpUYMHA
crapeHus U pasnokeHus. CoxpaHeHHE YeIOBEYSCKOTO Tella )KUBBIM, KOTJIa JIyllia yTpaTuia HHTEpeC K XKU3HH, HE
paboTaert, U B TaKuX clydasx, B KOHEYHOM HTOTre Aylla HaileT croco0 MOKUHYTh Tesao. KoHeuHo, SroucTUYHOE 5
MOCTOSIHHO OYAET MBITaThCsl MPOMIUTH cebsl, Mo OOMbIICH YacTh U3-3a CTpaxa CMEPTH WJIM BEPHI B COOCTBEHHYIO
3HAYUMOCTb.

Urobbl monu oOpenu Qu3uueckoe OeccMmepTue, NpedbiBas B YETBEPTOW IUIOTHOCTH, UM IOHAAOOUTCS
OTPOMHBIN PHTY3Ma3M W KellaHWe XKUTh. MM moHamoOuTcs rmy0oKoe ONIyIIeHHE IeNd U CTpeMJIeHHe ObITh Ha
3emte. Tarxoke MM MOHATOOUTCST OYUCTHTH TTOJCO3HATEIFHBIN H CO3HATENBHBIN CTpax cMepTH. Ecu OHU TOTOBBI K
BO3HECEHHIO B IISITYIO TUIOTHOCTB, JISi AOCTHXKEHHS OecCMepTHs MM He TOHAJ0OUTCS HHUKakas MeOuIuHA. Y
OCTaBIIIETOCS] BBDKHMBAIOIIETO YEJOBEUSCTBA, pPa3MBIIUICHUS O JKU3HH B 3J0pPOBOM COCTOSHUH, 0e3
MOJTAaYMBAIOIIUX OOJIE3HEH, TOICTETHYT UCCIeA0BaTeNel B cepe MeIUIIHEIL.

Kpome BBIZETICHUS ONPENETICHHOTO TEHETHYECKOTO Marephaia, OTBETCTBEHHOTO 32 CMEPTHOCTh M OOJIC3HH,
oxusienuss JJTHK myTem MMIIaHTamy CTBOJIOBBIX KJIETOK M BBI3BIBAHMS MYTAllMd CMEPTHBIX KJIETOK IyTEM
COCTUHCHUS, CMEIICHUS W TaK Jajnee, MPOU30MIET OCO3HAHHE 3JICKTPOMArHUTHON HPUPOABI YeJOBEYEeCKHX
cymecTB. Pa3HOBUIHOCTH 2(pUPHOTO LETUTENBCTBA OYAYT COUETAThCs ¢ OoJiee TPaTUIIMOHHBIMU METUIIMHCKIMU
noaxogaMu. DUpHbIE MOAXO/bI BKIIOUAIOT OYHUCTKY ayphl, OallaHCUpPOBaHHUE YaKp, TEPAIHIO C TIOMOIBIO CBETA U
3ByKa, UCIIOJIb30BAHUE KPUCTAIJIOB U TaK Jajee.

UccnenoBarenu nepecMoTpAT npuMeHeHne OpMHEC U IPYTHX aclleKTOB BOCCTAHOBIICHUS, paHee U3BECTHOE KaK
aJXuMUs MeTaluioB. [Ipojomkarcs U ucciienoBaHus Mo3ra. Bpaun HaYHYT MOHUMATh CBSI3b MEKIY CO3HAHUEM,
YMOM H MO3roM. Mo3r momoOeH IeHTpaIbHOMY KOMIBIOTEpY, oOpabaTpiBaromeMy curHaimel. OH TONydaer
HWHCTPYKIIMH OT yMa, KOTOPBIH, B CBOIO OYEPElb, SIBISETCS MPOAYKTOM CO3HAHUS.

WHonnaHeTHble TEXHOIOTUU YK€ UTPAIOT BaXKHYIO POJIb B IPOJBI)KEHUAX MEAULIMHBL. B CBOMX POAHBIX MHUpax
IUIeA/IeaHIIbl YETBEPTOH IUIOTHOCTH YK€ Pa3BHIM CIOCOOBI MPOAJICHUS KHU3HH (pusnueckod (OpMbI, U B
nocienaue 50 JeT NMPUBHOCHIM BJIEMEHTHI STHUX TEXHONOTWH Ha 3emuto. TpaaulinOHHBIM YYEHBIM MOXKET
Ka3aThCsl, YTO HEKOTOPbIE UCCIIEAOBATENN BAPYT BIOXHOBHIIMCH HA MCCIIEOBaHUE KOHKPETHOTO acleKTa IreHoMa,
KOTJla Ha CaMoM Jielie, ¢ HUMH BCTYIWJIN B TEJCMaTHYECKUN KOHTAKT IUICSICaHIbl, 4acTO 0e3 CO3HATEeIhHOTO
3HaHUS C UX CTOPOHBI (HO, KOHEYHO, C COTVIACHS UX TYIIH).

CupuycsiHe 4eTBEpPTO IUIOTHOCTH TOXKE CHITPAJId CBOIO POJIb B PAa3BUTHUU MEAMLMHCKUX TEXHOJOTUH Ha
3emite. Hekotoprle n3 Hambosiee MPOCBETIICHHBIX CHPUYCSH CTOSUTH 33 JPEBHUMH AIXUMISIMH, OCOOCHHO B
Erunte u ymepe (Hapsmy ¢ aHHYHakaMH M APYTUMH). DTH TPYMIBl MONb30BATUCH PAJAUOICKTPOHUKOW H
Tepanueil 3JIeKTPOMarHuTHOTO TOJs Jjs OanmaHcupoBaHUS 3(QUpHOTO Tena W, TakKMM 00pa3oM, YIaJeHUS HM-
NpUHTOB Oose3HH u3 (usuuyeckoro tena. IlockonbKy cO3HaHHME JIOACH- MPUEMHHKOB 3THUX TEXHOJOTHM
coJiepKalio OTPOMHOE TIOICO3HATEIBHOE OTPUIIaHKE, OOJIBIIIAs YacTh TOJABMKEK HOCHIIA BPEMEHHBIN XapakTep.

Koe-kakast My3bIka, pacmpocTpaHeHHass Ha 3emie, M3Ha4albHO NPHUILIA M3 3BE3NHOM cuctembl Jlupa/Bera,
OTKyJa BeZIeT cBoe mpoucxoxaeHue yenosedeckas JJHK. MiMeroTcss KOHKpeTHbIE TIOCIEeI0BATEIbHOCTH aKKOP/IOB
W MeJIONHH, 3aIlycKarolue TeH OeccMepTust U Oojiee BhICOKOTO oco3HaHus B monekyne JIHK. HeomnokparHOe
MPOCIyIIMBaHUE, IPU HAAJEKAIIUX OKPYKAIOLUIUX YCIOBUAX, ITHX MOCIEJOBAaTENbHOCTEH MOXKET NMPHUBECTH K
OBICTPOMY HJTH J1a)Ke MTHOBEHHOMY HCIICIICHHIO.

Hcnonmp3zoBanne mBera B (opMe IIBETOTEpAMM TOXe MOXKeT 3amyckars aktuanuio JIHK. Jlupmanier,
KOpHEBasl paca IUiesiIeaHleB, BAOXHOBIIN MUJUIMOHBI Iyl HA 3eMJIe COUMHSATh MOCIEA0BATEIbHOCTH MY3bIKU H
CBETa, MOBHIIIAIOIINE BUOPAIINH YeTIOBEUCCTBA.

B rpsaaymue rogsl Ha 3emiie MHOTHE CHHTETHUECKHE JIEKapCTBA 3aMEHSITCA MY3BIKOH, 3BYKOM U CBETOM, a
TaK)Ke TPaBSHBIMU CHaJOObsiMH. DapMaleBTUYCCKHUE KOMIIAHWM, HE pPa3BHBAIOLIMECS XOJHUCTHYECKH, JIMOO
MPUCTIOCOOAT CBOM NPOU3BOACTBEHHBIE MOIIHOCTH K BBIITYCKY U paclpeIesIeHUI0 IPUPOAHBIX TEXHOJIOTHH, Tu60
MepecTaHyT CyIIecTBOBaTh. B cTpaHax, Tjie HMccleloBaHWE MOTHBHPYETCS MPHOBLIBIO, KpaX SKOHOMHYECKOU
CHUCTEMBbI CBEIIET Ha HET 3TOT CTUMYJl. B HEKOTOpBIX ciydasx OYyLIM 4E€TBEPTOW MJIOTHOCTH MPOCTO 3aBJIAACIOT
(hapManieBTHUECKUMH 3aBOIaMH U MIepeIeNlaloT MAIIMHHYI0 0a3y i 6oJiee MPOCBETIIEHHBIX CTPEMIICHUN.

MsI moomipsieM MEIUIIMHCKUNA TTOAXO/ B BUIE XOoduCcTHYecKoW Moaenu. Ciona BXOAUT 3HAHWE TOTO, YTO 3TOT
KaHall Ha3plBaeT "MICCTHIO HUBIIMMH TelaMu'" - (U3NYECKUM, 3MOLIMOHAIBHBIM, MEHTAJIBHBIM, aCTPajbHBIM,
3pUpHBIM M Kay3albHbIM YPOBHSAMH - 3HAaHHE, KaK OaJaHCHUPOBATh STH YPOBHU W TPHUBOIUTH BCE Tella B
COBEpIICHHOE BBIpaBHUBaHWE. Korja miecTs HU3MIMX Tel MPeOBIBAIOT B COBEPIICHHOM BBIPABHUBAHWH, WHQOP-
Malusl TedeT 06e3 yCuiuil uepes Kakablil ypoBeHb. [1o cyiiecTBy, Bce ypoBHU Sl TOBOPST ApYyT C APYTOM WM JaKe
o0maroTes BMecTe. ITO MOKHO YHOIOOUTE CUM(POHHIECKOMY OPKECTPY, I7Ie HaCTPOIiKa OTAEIBHBIX MY3bIKaHTOB
Ha FapMOHMIO LIEJIOTO ONpeAesieT KaueCTBO UCTIOMHEHUSI.

31ech BBl 3aMETUTE BAXXKHYIO aHAJIOTHIO. BBl MOXXeTe MHOTO 3HATh O KaXJIOM U3 IIECTH HHU3IIUX Tell, HO €CIIU
OHHU He paboTaloT BMECTE, NOCTHXKEHUS OyyT HeBeIMKH. Kaxkaplil OTAEIbHBIN iieH IPyHIIbl My3bIKAHTOB MOXKET
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OBITH BUPTYO30M, 3HaTh KaXJIYyIO JI€Taldb CBOETO MHCTPYMEHTAa, TEOPUIO MY3BIKM M TaK Jajiee, HO €CIM OHU He
MOTYT WIpaTh BMECT€ B TapMOHHH, OpKecTp OyIeT 3By4aTh y)KacHO. Tak e 3TO MOXXHO YIOZOOUTH
crenuanucTaM-MeiukaM, OONafaloluM JAETalbHBIM 3HAHUEM KaXJOW KIETKM, BOJIOKHA WM TKaHU B
COOTBETCTBHUH C UX crenuanm3anueii. O1HaKo OHH MOTYT OKa3aThCsl He 04eHb 3((EKTUBHBIMH LEIUTEISIMU, CCIIH
HE TIOHUMAIOT, KaK UX 3JIEMEHT Tela paboTaeT B TAPMOHHH CO BCEM TEIIOM.

HmeroTcst TEXHUKH IO YCTaHOBJICHUIO OOIIECHHSI MEKAY KaXbIM U3 IIECTH HU3IMINX Tel, BKIodas TexHuky
Kondepenn-3ana kanama. OH OyJeT cyacTiMB NpPEJACTaBUThL e¢ 1Mo TpeboaHWio. CaMblii TPOCTOH Croco0
BBIPOBHSATH LIECTh HU3MIUX TEI - BHUMATEIbHO MPHUCIYIIUBATECS K KaXK JOMY U3 HHMX, CIOKOMHO U TEPIEIUBO
HACTpanBasch B JI00O€ BpeMsl, KOTJa BBl UyBCTBYETE, UTO Kakas-TO YacTh 5 HE INPeOBIBAET B PAaBHOBECHH.
OObryHO (hu3Myeckoe Teno OyaeT TOBOPHUTH, KOTJa YTO-TO MAET He Tak. Kak Tonbko BBl YyBcTByeTe OOJNb MK
JUCKOM(OPT, OCTAaHOBUTECh M HacTpoiTech. [IpocuTe pacKkpheITh BaM HCTOUHHK MNpobnemsl. [Ipencramsiite
YacTh, BBIMIENIYIO N3 BEIPaBHUBAHKA, KaK MaJeHBKOTO PeOEHKa, MBITAIONIEroCs IIPUBIICYs BHUMAaHHE.

Bb1 MoXxeTe TyMaTh O HU3IIUX TejlaX, KAK O BHYTPEHHEM peOCHKE, U MOJIb30BaThCsl TEXHUKOW BHYTPEHHETO
pebenka 1yt obmenns ¢ HUMH. Hanpumep, eciti SMOIMOHAIBHOE TEIO HE IPEObIBACT B PABHOBECHH, BB MOXKETE
BU3YyaIU3UPOBATh MAJIEHBKOIO PeOEHKA, CTOSIIETO epe] BaMU: OH IPEJCTAaBIsIeT SMOLUOHANIbHOE Teno. Haunute
C TOro, 4YTO CIpOCHTE pPeOeHKa, YTO OH HIM OHa XO4eT OT Bac. BHuMarenbHO ciymaiTte. Bbl Moxere
MOYyBCTBOBATh OTBET WJIU YCIIBIIIATh €r0 NOCPEACTBOM SICHOCTBIIIAHHNS.

31ech CyTh B TOM, YTOOBI HE CIIEIOBATh TOMY, YTO TOBOPHUT PEOCHOK, CIIENO, IOTOMY YTO MHOIJA HEYyMECTHO
BBITIOJIHUTH TpeOoBaHNe pedeHKa. Baxkaas 9acTh ynpakHeHHS BKJIIOYAET CIIyIIaHNe, 3HAHHE U JKeJIaHHe paboTaTs
¢ peOCHKOM pajgu COTBOPEHMS PaJOCTU U CHACThS. 3a4acTyl 4acTh S, BBIIICAIIAS U3 BbIPABHMBAHMSA, IIPOCTO
XOYeT MPU3HAHMSA U yBaXEHUs C 000BbI0. OHa X04eT OBITh ycbImaHHoM. Eciu mMeeTcs KoHKpeTHast Ipock0a,
MPOCHUTE JIPyTHe YacTH 5 padoTaTh BMECTE, YTOOBI TOMOYb UCTIONHUTH IIPOCHOBI BHYTPEHHETO peOCHKA.

Kak MBI y’xe roBopmIIM MHOTO pa3, okosio 80% mt00oro ¢pu3ndeckoro 3a00neBaHus 1 HEJIOMOTaHHUS KOPEHSTCS
B HEpa3pelIeHHBIX OSMOIMOHANBHBIX TpoOmemax. Jlrobasg ycremHas MeTUIMHCKas CHCTeMa Oymer
IpPEeAINPUHIMATD BCE BO3MOXKHOE, YTOOB! TOHTh HYKIbI M YasHUSA SMOLIMOHAIBHOTO TEJa.

B rpamymme romer Ha 3emie mOTpeOyeTCsl MHOTO IICHXOTEpANeBTOB, IICHXOJIOTOB, ICHXHATPOB,
NICUXOAHAIUTUKOB U JPYTHX CHELUUAIUCTOB, IOCKOIbLKY BCe Oonblie U OO0bIle AyII OCO3HAIOT, YTO MPUYMHA UX
CTpalaHMi KOPEHHUTCS] BHYTPU SMOIMOHAIBHOTO s. [IpsiMo ceiidac, B OOJBIIMHCTBE CTPAaH TOJIBKO IICHXUATPHI
MOTyT 3((EeKTHBHO TTOIH30BATHCS AJUIONATHIECKUMH M TICHXOTEPANleBTHUECKUMH PEansMU, HE ITTOABEPrasch
MIPECIIeA0BAHUIO 110 3aKOHY. VIHBIMU CIIOBaMH, €CIIH y BaC UMEETCSl MEAUIIMHCKasl MpoOieMa, PO CIeXUBacMast 10
SMOLMOHAIBHOTO JucOanaHca, MCHXHATP MOXET IOPEKOMEHIOBaTh Kypc JIEUCHHs, HAIpaBICHHBIH Ha
YAOBJIETBOPEHHE SMOIMOHANBHBIX IOTPEOHOCTEH M ycTpaHEHHE MpOsABICHUS (U3UUECKOil Oone3HH umu
HEIOMOTaHuSI.

Mpbl He peKOMeHIyeM, 4YTOOBl BCE CTAHOBHIIMCH IICHXHAaTpaMH, HO TPEIBHUIUM OIPDOMHBIE H3MCHEHHS B
MEIUIIMHCKOM CHCTEME - PAaCIIUPEHHE PO TeX, KTO paboTaeT ¢ GU3UICCKUM M YMOIIMOHATIBHBIM TEIOM.

Kpome mncuxonoruyeckoro mnoaxoAa K MEIULMHE, Mbl BHIUM BO3POXKACHHE HIAMAHCKUX LEIUTEIbCKUX
npakTuk. IllamMaHCKHM MOAXON BKIIOUAET CHOCOOHOCTH CTPOUTh MOCT MEXIY IYXOBHBIMH M (DPU3HYECKUMHU
cdepamu, WK MIECThIO HU3MINMH MUpPaMU K Oosee BBICOKMMH 3BE3IHBIMH IUIaHAMU. B HETro e BXOTHT TO, YTO
KaHaJI Ha3bIBaeT M3YUCHHEM IPOMEXYTOUYHBIX cdep (acTpanbHOM, MEHTaJIbHOH M Kay3ambHOi). YacTo maman
OyzeT Mpu3bIBaTh TyXa IPUPOIBI, HIEMEHTANs, 3Ba, (eto, SKUBOTHOE- TOTEM HJIH CYIIECTB U3 APYTHX BPEMEHHBIX
PaMOK ¥ U3MEPEHHH IS TIOMOIIN B OOPETEHHH SCHOCTH B CBS3U C KOHKPETHOH IPOOIEMOii.

B kauecTBe CHELMATNCTOB-MEIUKOB 3TOT KaHAJI MPU3BIBACT apKTypH- aHLEB (M 3a00TUTCS O HE HApyLICHUH
MEIULIMHCKUX 3aKOHOB). B ero ciyuae, apkTypHaHIbl HE BBIIMCBIBAIOT JIEKAPCTB, HE JUACHOCTUPYIOT U HE JIeyar
00JIe3Hb, OHU MPEAOCTABISAIOT MH(GOPMAIMIO B CBSI3M C MOTPEOHOCTSAMH MALMEHTA U BBIIOJHSIOT JyXOBHBIC
[EMUTENbCKIE TEXHUKH Ha acTPAIbHOM, 3(UPHOM U Kay3aJIbHOM YPOBHE JYIIH.

Ha Hogoii 3emiie 1yxOBHOE LENUTENBCTBO OyneT MpPH3HABAThCA M LEHHUTHCSA TaK ke, KaK M JApYrHe BHIBI
BpaueBaHMA. [T1aBHOM I€TbI0 MEIUIIMHCKOM MOMOIIM OyAeT CTpEeMJICHHE HCHEIMTh AYIly Ha BCeX ypoBHsX. B
MOJIENTN TPeThell INIOTHOCTH, NPUOBUTE U 0COOBIE MHTEPECHl YacTO IOMHHUPOBAIN B MEJHUIIMHCKOH MPO(ECCHH.
Bpauu conpoTUBISUTHCE IPUHATHIO HOBBIX CIIOCOOOB MBIIUIEHHS U Pa3sroBOpaM O BaKHOCTH AYXOBHBIX NPAKTUK,
MOCKOJIBKY 4acTO ()PMHAHCHUPOBANINCh KOMIAHUSMH, IOMYYalOIIMMH TIPHOBUIP OT MPOJAXH JICKAPCTB U
MEIULMHCKUX MPHOOPOB. MenUIMHCKasl CUCTEMA TPETheH INIOTHOCTH OCHOBBIBAETCSI HA MPEINOCHIIKE JICUEHHS
OospHBIX Jonei. [ nmponomskeHns (pyHKIMOHUPOBAHUS 3TOW YMHPAIOUIEH CUCTEMBI TpeOyeTcsl TOTOBBIH 3amac
OOJIBHBIX AYIL, TPATSILIMX MHOIO BPEMEHH U JIEHET Ha JIEKapCTBa.

Takas jxe cuTyalust CJIOXKIIACh U B MHIYCTPUU NICUX0oTepanuu. Ilcuxorepanus TpeTbel IMIIOTHOCTH 3aBHCUT OT
JOJITOBPEMEHHOT'O NTOCTENIEHHOTO YIIY4IIeHHs, CTOSIIETO MHOTO THICAY JOJIapoB Ha manuenTta. OHa He Oblna OBl
OpuObUIBHOM, ecnu Obl MOJIb30Banach AOCTYNHBIMU 3(D(EKTUBHBIMU IICUXOTEpPANEBTUYECKUMU JIEKapCTBaMHU,
KOTOpbIe MOIMM OBl BBIJICUMTH IAITMEHTA BCErO 3a HECKOJBKO Henmenb. B cTpaHax, e 3mpaBooxpaHeHHE CyO-
CUIUPYETCsl FOCYAAPCTBOM, CYLIECTBYIOT T€ K€ CaMble IPOOJIEMBI, IPOCTO OHU HE BCETJa OUEBUIHEL.
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JlekapcTBa AJIs JIEUEHUS paKa CYLIECTBYIOT yXe MOYTH OoJiee CTa JIeT, HO OHH BCerna MoAaBisuIiNchk. MHorue
Bpaul, OOHApPYKMBILIHUE 3TH JICKAPCTBA, pabOTaIM B CTPaHAX C CyOCHIMPOBAHHOIN MEIUIMHCKOHM momoisio. Bo
MHOT'HX ClIy4asiX Ha JJabopaTopuM Hamajajiad, a UX CaMuX yOUBamH.

MsI 0co3HaeM, 4YTO B IIOCIETHUX HECKONBKHX Maparpadax Mbel BHOBb IIOBTOpSEMCS, M HaJeeMCs, YTO BBI
MPOCTHTE HAC 32 Ha30MIMBOCTh, 0COOCHHO YUUTHIBAsI BA)KHOCTB STHX HIEH.

Ha Hosoif 3emyie Bce MPOABIDKCHMS B MeIUIMHE OyIyT BCTPEYAThCS C PACIPOCTEPTHIMU OOBSITUSMH,
MOCKOJIBKY CO3HAHHE YETBEPTOH IUIOTHOCTH HAIPABICHO Ha OIarormoiydde BCcexX AyIl, He3aBHCHMO OT IOXO7a
WK JIIO0BIX APYrux (pakTopoB. BhIcine MpUHIMIBL YCTAaHABIMBAIOT CIEAYyIOIIee: IMOMOTas ONHOW AyIle, BbI
nomoraere BceM Aymam. Kakaslit pas, Korma KTO-TO HCLENSETCS, 3TO OKa3bIBAaeT MMO3UTHUBHOE BIMSHUE Ha BCEX
OCTaJIbHBIX. B MenunnHe OyayIero ncue3HeT KOHIEIHUS 3T0 - 00 TUTeTb-POUT PABIIHH.

31paBooxpaHeHHE - O3TO €Ile OgHa o0macTe, Ine OyAyT TpOIBETaTh HOBBIE TEXHOIOTUH. TpyaHO
npencTaBisieMoe  00OPYNOBaHME, PETYISATOPHl TEMIIEPaTypbl BO3MyXa, pPOOOTHI-ANATHOCTBI, TePMETHYHBIC
nabopaTopuu, CUCTEMa HyJIEBOM TOUKH U JIPyTHe TEXHOJOTHU TO3BOJT MeIUKaM (OKYyCHPOBAThCA Ha TOM, 4TO
JEUCTBUTENBFHO MMEET CMBICI - ONaronoiy4Yuy JoAeH, a He Ha cOepeXeHUH SHEPriH M IPYTUX HEHY)KHBIX, HO
NpUOBUIBHBIX MEpaXx.

Bo3MoxHOCTh MOCBHITaTh 00pa3lbl KPOBH HAa aHAIM3 B OTHAJICHHYIO JIaOOpaTOpUIO, HAXOISLIyIocs Ha
PacCTOSHHUM THICAY KHIOMETPOB, BCETO 32 HECKOJIBKO MUHYT, MM JOCTaBKa MAIMEHTa K CHEHAINCTy Ha APYroi
CTOpOHE ITAHETHI OYAYT MEPEKHUBATHCS KaK MEIIKOE HEYI0OCTBO.

BoccraHoBiieHue Mupa TpeTheil IVIOTHOCTH 1OCJIe CABUIA

Eme omna oOmacTh, KOTOPYH YIYUYIIMT HOBask TEXHOJIOTHS, - CTPOUTENbHAs HHAYCTpHUA. XOTS OymyT
BO3BOJIUTHCS HOBBIC 3IaHHSI, OCHOBHOHN paboToii OyIeT BOCCTaHOBIICHHE.

Bnarogapss HOBBIM TPOJABMKEHHUSIM B TEXHOJOTMH, MHOroe OyleT cIejaHO IO BOCCTAHOBIICHHIO Ballei
mro0uMoi 3eMi 10 €€ TIePBO3NAHHOTO COCTOSHUS. [IOCTENeHHO BOCCTAHOBICHHE CTaHET ONHUM U3 CaMBIX
BBICIIUX MPHOPUTETOB, KOTJa Bbl HAUHETE JBUTAThCS M3 HAMEPEHHO CO3JAaHHBIX COOOLIECTB M BO3BpAIaThCS K
MUDY B IIEJIOM.

Ouunniast u oOnaropaxuBas 3eMII0 TpPeThe IUIOTHOCTH, BBl HE M30JMpyeTech B CBOMX KOHKJaBax CBera, a
HA00OpOT, OyaeTe CBA3BIBATBCA C IPYTHMH cooOlnecTBamMu 1o Bcemy Mupy. Korma [Mamaxtmueckuit Crosur
JIOCTUTHET IHUKa M HayHEeT CHIKAaTb WHTEHCHUBHOCTb, Balla 3eMild 4eTBEpPTOH IUIOTHOCTH CTaHET MECTOM
H300MTHSL.

Brnaronmapst mpoxBmKeHMSM B cepe TEXHOIOTUH HYIEBOW TOUKH, CTAHET IOCTYITHOH SHEPTHs, HeoOXoanMast
JUTSL BOCCTaHOBJICGHUS TOPOAOB CTaporo Mupa. IIpu Hanmuunu cUiIbHONH MMMYHHON CHCTEMBI, MPOHU3aHHOH CBeTOM
BBICIIUX HM3MEPEHH, BaM OyJeT HETPYJHO XOAWUTh CPEIH pa3BalliH M BXOIUTHh B TEpPENOJHEHHBIC 3[aHUS U
aBromoOm. Tenma OyayT 3aXOPOHECHEI WIIH COMXCKEHBI, 3MaHMs, 3aCITyKUBAIOIINE CIIACCHMUs, OyIyT MOAHOBIICHBI U
3aHOBO TOKpAIIEHBI, OCTABIIAACS 4YacTh HMH(PACTPYKTyphl OymeT pa3o0paHa Ha 4YacTH U IEPECTPOCHA WU
CHECEHa U IIOCTPOEHa 3aHOBO.

BepositHo, B 2030-2035 rogax HaceneHue 3emiu OyIeT COCTaBIATh OKoJo 1,5 MUIuIMapaoB yenoBek (Mexay 1
W 2 MWDUIMApAaMH), 3aTeM HEMHOTO CTaOWJIM3UPYETCs, UMesl HU3KUH ypOBEHb CMEPTHOCTU M POXKIAEMOCTH.
Korna 3emist BOCCTaHOBUTCS, NPOAOKUTENBHOCTD JKU3HU JIIOJEH 4eTBEPTON IMJIOTHOCTH YBenuyuTcs, u K 2050-
My IOy JIFOIM 4eTBepTOi IIIOoTHOCTH OyayT >kuTh 100-150 net. OOCyXaeHHBIE paHee MPOIBIKCHHUS B MEIUIIMHE
ONITUMH3HPYIOTCSI, 1 HEKOTOPBIE JYIIN AOCTHTHYT CTETIEHH (PU3MUECKOTO OeccMepThs Iepen TeM, KaK HMpPOUTH
gyepe3 BO3HECCHUE B IISITYIO INIOTHOCTb.

Jymwm 4etBepToil MIOTHOCTH OymyT ympaBisaThes 15-30 MWDIMOHAMH, YHISIIIMMH B TISITYEO TUIOTHOCTB.
Bo3MoxHO, OHU enle OyayT BUAMMBI JylIaM YeTBEPTOM IUIOTHOCTH, U OHU OyIyT W31y4aTh 30J0TOi cBeT. MHOTHE
Iy TATOW TUIOTHOCTH OyAyT oONajaTh pa3BUTBIMH TPOJBUHYTHIMH TICHXHYECKHMMH ¥ WHTYUTHUBHBIMH
crocoOHOCTIMU. OHH CMOTYT BXOAUTH OyKBAaJbHO B JIIOOYIO 9acTh 3eMJIM M OKa3bIBaTh MOMOINb. HekoTtopwie
CMOTYT TEJETOPTUPOBATHLCS, HE HYXKJasiCh B TpaHcHopTe. OrpoMHOMY OOJIBIIMHCTBY JIFOAEH OyIyT MpeiararhCs
Pa3sHOBUIHOCTH LIEIHUTENBCTBA, TyXOBHAS MMOAIEPKKA U OOIINE COBETHI, YTOOBI TOMOYH IBETYIIUM COOOIIeCTBAM
HOBOH 3emuin.

Jymu maroil mIoTHOCTH OymayT TMOMOTarh B MPHUBHECEHWH TEXHOJIOTHH, HEOOXOMUMBIX ISl OYHCTKH OT
3arpsI3HEHUS 3€MITH, BO31yxa W BoAbl. OIHU CIIOCOOBI OYUCTKH OyIyT OpraHHYeCKUMH, JAPYTUE - HAESATHCS Ha
CHUHTETHYECKHEe XUMHKaThl. Cpean OpPraHWYeCKHX TEXHHK OyJeT BBEJCHHUE TOJIE3HBIX OakTepuid, MICCEHH W
rpudOB, KOTOphIC HEHTPAIH3YIOT WM MPpeoOpa3yroT BpemaHsie 3arpsa3uutenu. Korga HedTpammsyrone hakTopsl
BBITIOJIHAT CBOIO pabOoTy, HOBBIE JIIOMM HAYHYT paboTaTh ¢ MPHUPOJOH B IENAX BOCCTAHOBIICHHS COBEPIIEHHOTO
paBHOBeCHSI.

B cnenyromeil rmase Mbl OyZeM JeTaqTu3upOBaTh POib AyXOB U dJIeMeHTajei 3eMIi B BOCCTAHOBJICEHUH Ballei
mobumoit mnanetsl. K 2050 rogy ocHOBHas 4acTh 3eMitn Oy[ieT HAIIOMUHATh MUCTHYecKui Paiickuii Cap,
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KOTOpI)II\;I, Ha caMOM JeJie, MpeACTaBIACT c000M COCTOSHHE YCIOBEUECTBA 10 pas3aciicHus.
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