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YEJIOBEYECKOE TEJIO KAK HCTOYHHUK DHEPTUHN

B cTaThe paccMaTpUBaIOTCs aKTyallbHblE IPOOJIEMBI MCIIOIb30BAaHUsS SHEPIUM, BbLIEIAEMON ueI0BEYeCKUM TelaoM. Bo3HukaeT Bompoc, a CKOJbKO
SHEPTUH MOXKET BEIPA0aThIBATh YEJIOBEUECKOE TeI0? A BO3MOXKHO JIU HCIIONB30BATh 9Ty DHEPTHIO JUTs OBITOBBIX M MPOMBIIIIEHHBIX Hyxa? B 18 u 19
BEKaX MOSBUJIMCH NEPBbIC HAYYHBIC PAaOOTHI HA 3Ty TeMy. BBISICHMIIOCH, YTO HOCHTEIISIMU 3aps/I0B B O€JIKaX KUBOIO OPraHU3Ma SIBISIOTCS HPOTOHBI U
9JIEKTPOHBI, KOTOPbIE BMECTE C CHCTEMOH 2J1€KTPOHHO-IBIPOUHOM NMPOBOJUMOCTH CO3JAI0T IPUCYIIYIO TOJBKO KHBOMY OPTaHU3MY IIPOBOJMMOCTb.
OnexTpuYeckast akTHBHOCTh MO3Ta OLICHUBACTCSI HMITY/ILCAMH HampspKeHHs aMIuutynoi 500 MxB pasmuunoii gactotst ot 0,5 mo 55 I'n. ITomyunts
HMITYJIbChI C TAKOW YaCTOTOW M TaKOW aMIUTMTYOH OT HOCUTENEH 3apsi/ia TOJILKO HOHHOIO THIIA HEBO3MOXKHO. DJIEKTPOXUMHYECKUE HCTOYHUKU TOKA
HMHEPLMOHHBI, TI09TOMY 3TO MOJKET SBJITHCS HPSIMBIM JI0KA3aTENbCTBOM HAJIMYMSA B MO3TY U HEPBHOI CHCTeMe 3J€KTPOHHOIO JBMKEHHUs HOCHTENeH
3apsiia. BrionHe peanbHO HCHONIB30BaTh TEIUIOBYIO YHEPTUIO YEIOBEYECKOro Tela. B HacTosimee BpeMs HeHTpanbHOe 31aHue CTOKIOIBMCKOTO XKe-
JIE3HOJIOPO’KHOT'O BOK3aJIa IPEBPAIEHO B CBOCOOPa3HbIN 3KCIEPUMEHTAJIbHBIN MOJMIOH. ExXecyTouHo uepe3 3/1aHue BOK3alla MPOXOAUT okoiio 250
TBIC. YEJIOBEK, KOTOPHIEC BBIACISIOT 10 25 MBT TeruioBoit sHepruu. bonblias ee 4acTh B BUAE HATPETOro BO3ayXa COOMPAETCs B BEHTUWIILUU H Yepe3
TEIUIOOOMEHHHUKHU SHEprHs IepeJaeTcsl Ha HarpeB BOIBI B CHCTEME OTOILICHHS APYroro 3AaHus. 1o mpHOMH3UTENbHBIM OLEHKaM 3(P(EKTHBHOCTH
TaKOH CHCTeMBI O3BOJISIET SKOHOMUTB 110 25% JHepruH, pacxolyeMol Ha OTOILUIEHHE 3[aHHs. BHyTpu deoBeka BBIpaOaTHIBAIOTCS JIIEKTPHUYECKHE
TOKHU Pa3IMYHBIX YaCTOT B 7 OGMONOrMYECKUX 3IEKTPOCTAHIUSX: B CEpJIlle, B MO3Te U B ILITH OpraHax 4yBCTB. Bce anekTpHyecTBo, KOTOpoe Bbhpada-
TBIBa€TCSl BHYTPU YEIOBEUECKOTO0 OpraHM3Ma, MOTJIONIAeTCS €ro ke TKaHAMHU. Hu oIMH 2IeKTpOH, IPON3BEACHHBIH BHYTPH JKHBOIO OpraHH3Ma, HE
MOKUJIAET YET0BEUECKOe TENO, U He MEPEXOJUT B OKPYXKAIOLIYIO Cpefly, a HOIIoIaeTcss Koxkell. DTHM U 00yCIIOBIIeHa 3aMKHYTOCTb JJIEKTPHUYECKOH
cucTeMbl uenoBeka. OpraHu3M caM IOIJIOLIAET BCE DJIEKTPUYECTBO, KOTOPOE paHee OH )K€ U IpoH3Bell. BrlpabGaTbiBaeMas ueIo0BEUECKUM TEIOM
SHEPIUsl MOApa3ielsieTcsl Ha MEeXaHHYECKYIo, TEIUIOBYIO U dJeKTpudeckyto. Hanbonee ad(heKTHBHO MOKHO HCIIONB30BATh TEIUIOBYIO SHEPIHIO Yelo-
BEUYECKOro Tena. MexaHudyecKast SHeprusl TAKKE MOXKET ObITh UCIONIB30BaHa, OJJHAKO C TOpa3ao0 MeHbIIeH d()EeKTHBHOCTHIO. DIEKTPUUECKYIO dHEP-
THIO YeJIOBEYECKOro TeNla Ha JaHHOM dTalle Pa3BHTHA HAyKH H TEXHUKH UCIOJIb30BaTh IPAKTHIECKH HeBO3MOXHO. Ee ncrnonabp30BaHne BUIUMO CTaHET
pEaybHBIM B OYSHb OTJAJICHHOM OyIyIIeM.
KiroueBble c10Ba: TEMIOBas BHEPTHs YETOBEUECKOro TeNa, JeKTpUIecKas akTUBHOCTh MO3ra, OMOTOK
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TIJIO JIIOJIMHU AK JIKEPEJIO EHEPTII

V crarTi po3riIanaroThCA aKTyallbHi MPoOIeMH BUKOPUCTAHHS SHEPTil, 10 BUIIIAETECS JIFOACHKUM TilIoM. BUHNKae TMTaHHSA, a CKiIBKM €Heprii Moke
BUPOOJISAITH JIIOJICBKE TIIO YM €HEprii? A 4M MOMKJIMBO BHKOPUCTATH III0 €HEPTrilo JJIsi MOOYTOBUX Ta MPOMHUCIOBHX morped? YV 18 ta 19 cromirTrsix
3'IBIJINCS NepIli HAyKOBi pOOOTH HA ITf0 TeMy. 3'sicyBayocs, [0 HOCISIMH 3apsitiB y OiKax )KHBOTO OpraHi3My € iOHH (IIPOTOHH Ta eIEeKTPOHH), SIKi
Pa3oM i3 CHCTEMOO €JIEKTPOHHO-IIPKOBOI ITPOBITHOCTI CTBOPIOIOTH €JIMHY, BIACTUBY JIMIIIE )KABOMY OpPTaHi3My NpoBifHICTh. EneKkTpiuyHa akTHBHICTD
MO3KY OI[IHIOETBCS IMITyJIbcaMH Harpyrd ammuitynoto 500 MxB pi3noi wacroru Bix 05 1o 55 I'n. OTpumatH iMITyJIECH 3 TAKOIO YaCTOTOIO Ta TaKOIO
aMILTITY/IOF0 Bijl HOCIiB 3apsiLy JIMIIE iOHHOTO THITY HEMOXIINBO. ENeKTpoxiMiuHi /pKkepena cTpyMy iHepIiiHi, ToMy mei $akT Moxe OyTH IpsvMuM
JIOKa30M HasBHOCTI B MO3KY Ta HEPBOBI} CHCTEMi 3araJioM eJIeKTPOHHOTO pyXy HOCIiB 3apsy. Llinkom peansHO BUKOPHCTOBYBATH TEIIOBY €HEPTIrO
JIIO/ICBKOTO Tina. B manuid yac nentpanbHa OyniBias CTOKIOJBMCBKOTO 3ali3HUYHOTO BOK3aJy HEpPETBOPEHA Ha CBOEPITHMI EKCIIEPUMEHTAIbHHUN
notiroH. 11lono60Bo uepes OymiBiIIO BOK3aITy IPOXOAUTE Ou3bK0 250 THC. 0Ci0, Mo BUALLIIOTE 10 25 MBT TemmoBoi eneprii. binbmicts i1 y Burmsiai
HAarpiToro MoBiTps 30MPAEThCA y BEHTHIIALII 1 4epe3 TeINI00OMIHHUKH €Hepris epeacThCs Ha HarpiBaHHS BOJM B CHCTEMI ONAJICHHS iHIIOi OyiBIIi.
3a NpuOIU3HUMU OLiHKAaMHU, e(pEeKTUBHICTh TaKOI CHCTEMHU J03BOJISIE eKOHOMHTH 10 25% eHeprii, o0 BUTPavaeThesl Ha onaieHHs OyniBii. Y cepequHi
JIFOZMHY BUPOOIISIOTHCS €IEeKTPHYHI CTPYMH Pi3HMX YacTOT y 7 OiONOTiYHMX €IeKTPOCTAaHIISAX: y CepIli, y MO3KY Ta y I'SITH OpraHax IodyTTiB. Bes
€JIEKTPUKa, 110 BUPOOIIAETHCA BCEPENNHI JIFOICHKOTO OpTaHi3My, HOTIIMHAETECS Horo TkaHnHaMH. XKoJieH eeKTpoH, BUPOOIIEHHI yCepeIiHi AKHBOTO
OpraHi3my, He 3aJIMIIA€ JIOJICHKE TIJIO, 1 HE MEPETBOPIOETHCS HA HABKOJIMIITHE CEPEIOBHILE, a MOTTIMHAETHCS MIKipoto. LM i 00yMOBIIeHa 3aMKHYTICTh
eNIeKTPUYHOI cucTeMu moauan. OpraHi3M caM IOTJIHHAE BCIO €IEKTPHKY, Ky paHille BiH i 3poOuB. EHepris, mo BUPOOISETHCS JIOJCHKAM TiJOM,
T IPO3/iIA€TECS Ha MEXaHiuHy, TETUIOBY Ta eneKTpuyHy. Haif6inemr eekTHBHO MOXKHA BUKOPHCTOBYBATH TEIUIOBY €HEPTiI0 JIFOACHKOrO Tina. Mexa-
HiYHa €HEepTis TaKOXK MOXKe OYTH BHKOPHCTaHa, MPOTe 3 HAbarato MEHIOn eheKTHBHICTIO. EXeKTpUuHy eHepriio JII0CHKOro Tijla Ha IAHOMY eTarti
PO3BHTKY HAyKH Ta TEXHiKH BHKOPHCTATH NPAKTHYHO HEMOYCUTHBO. [i BUKOpUCTaHHS MaGyTh CTaHe pealbHUM y JyiKe BijUlaleHoMy MaitGyTHbOMY.
Kuo4oBi ciioBa: TemioBa eHepris JIFOACHKOTO Tilla, eeKTPUYHA aKTHBHICTh MO3KY, GiocTpym
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A HUMAN BODY AS AN ENERGY SOURCE

The article deals with the actual problems of using the energy released by the human body. The question arises how much energy can the human body
generate? Is it possible to use this energy for domestic and industrial needs? In the 18th and 19th centuries, the first scientific works on this topic
appeared. It turned out that the charge carriers in the proteins of a living organism are protons and electrons, which, together with the electron-hole
conduction system, create a single conductivity inherent only in a living organism. The electrical activity of the brain is assessed by voltage pulses
with an amplitude of 500 uV of various frequencies from 0.5 to 55 Hz. It is impossible to receive pulses with such a frequency and such an amplitude
from only ionic-type charge carriers. Electrochemical current sources are inertial; therefore, this fact can be direct evidence of the presence of elec-
tronic movement of charge carriers in the brain and the nervous system as a whole. It is quite realistic to use the thermal energy of the human body.
Currently, the central building of the Stockholm railway station has been turned into a kind of experimental testing ground. Every day about 250
thousand people pass through the station building, who emit up to 25 MW of thermal energy. Most of it in the form of heated air is collected in venti-
lation and through heat exchangers energy is transferred to heat water in the heating system of another building. According to rough estimates, the
efficiency of such a system can save up to 25% of the energy spent on heating the building. Inside a person, electric currents of various frequencies
are generated in 7 biological power plants: in the heart, in the brain and in the five sense organs. All the electricity that is generated inside the human
body is absorbed by its own tissues. Not a single electron produced inside a living organism leaves the human body, and does not pass into the envi-
ronment, but is absorbed by the skin. This is the reason for the closure of the human electrical system. The body itself absorbs all the electricity that it
previously produced. The energy generated by the human body is divided into mechanical, thermal and electrical. The thermal energy of the human
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body can be used most effectively. Mechanical energy can also be used, but with much less efficiency. The electrical energy of the human body at this
stage in the development of science and technology is practically impossible to use. Its use is likely to become real in the very distant future.
Key words: thermal energy of the human body, electrical activity of the brain, biocurrent

AKTYaJdbHOCTD. 32 MOCJEHNUE CTO IATBACCIT JIeT Oyp-
HOE pa3BUTHE AIEKTPOTEXHHUKH IPHBEJIO K TOMY, YTO 3JIEK-
TPUYECKUE YCTpOiicTBa HaxoasTcs OYKBaJbHO IOBCIOAY.
OHHM KPYIJIOCYTOYHO IOMOTAIOT HaM, JIEJIAl0T Hallly XXH3Hb
6omee xompoprtHOH. OmHAKO UX paboTa TpedyeT OrpOMHOTO
KOJIMYECTBA DJICKTPOIHEPTHH, KOTOPYIO HEIOBEYECTBO
HAYJIIOCh TIPOU3BOJANTH, HCIIONB3YS, KaK HcUeplacMble
HUCTOYHUKH: YTOJib, Ta3, He(PTh, ypaH, Tak U, B MOCICIHEE
BpeMsI BCE aKTHBHEe, MPAaKTUICCKH HEeHcCUepraeMble: BETED,
TIPWJIMBHEIC BOJHBI, COTHEUHBIN cBeT. Ho, HeCMOTps Ha 3TO,
npo0ieMa S5KOHOMUH 3HEPTHHU, U KaK CIIEICTBHE, SHEProdd-
(beKTHBHOCTH, CTaHOBUTCS Bce ocTpee. CBs3aHO 3TO Kak ¢
npo0yieMaMy KOJIOTHH, TaK M C KalUTaJbHBIMU BIIO)KEHHS-
MU B CO31aHUC HOBBIX BHCKTpOCTaHHHﬁ.

IHocTaHoBKa nMpo0saeMbl. A YTO €CIM AIEKTPUYECKYIO
SHEPrHI0, HEOOXOAUMYIO JUIS yJOBJIETBOPEHUS HYXK][ Yello-
Beka, Oyzer BeIpabaThiBaTh caM dYenoBek? Kasamocek OFl,
(aHTacTHUYECKasd UAEA, HO YK€ IOYTH CTO JIET CYIIECTBYIOT
HapydYHBIC Yachl C aBTOMOJ3aBOJIOM, HE HYXKIAIOIIHECS B
€XKETHCBHOM 3aKPYYHBAaHUHU TPYKUHBL. MeEXaHH3M TaKHUX
YacoB COJEPKHUT MaXOBUK, COBEPIIAIOMINN KOJICOaHUS MPH
JIBIDKEHUHU PYKH. ABTOIIOJI3aBOJ] YaCOB — XOPOILas HJesl, HO
U 3HEPTUH Ha HEero TpaTUTCS COBCeM Mano. Bo3Hukaer pe-
30HHBIH BOIPOC, & CKOJILKO YHEPTUH MOXET BhIpabaThIBaTh
yenoBedeckoe Teno? A BO3MOXKHO JIM HCIIOJIB30BaTh 3Ty
OHCPIUIo IJid 6I)ITOBI)IX 1 MPOMBINUICHHBIX Hy)K}l?

N3 ucropumn Bompoca. C Tak Ha3bIBaEMBIM (OKHBBIM)
ANEKTPHYECTBOM YEIIOBEK CTAJIKUBAJICS OYCHb IAaBHO, €I
CO BpeMeH JapeBHepHMcKoro Bpaua Kiaemus I'amena. Bo
BpeMeHa umreparopa Mapka AHTOHUS OH JICUWIT PAaHEHHBIX
[JIAIHATOPOB C TIOMOIIBIO AIIEKTPUIECKUX CKATOB, IIPHUEM,
TaKyI0 AJIEKTPOPUIUOTEPATIHIO OH ITOJCMOTpPET B PHIOALIKO
nepeByike Ha Oepery CpennzeMHOTo Mops. B amoxy Benm-
KHX Teorpaduyeckux OTKpHITHH, y OeperoB AMa30HKH,
eBpOHeﬁHLI CTOJIKHYJIHUCb C MECTHBIMU DBJICKTPUUCCKUMU
YIPSMH, KOTOPbIE T€HEPUPOBAJIH IJIEKTPUUECKOE HAIpshKe-
HHUE B BOJIE, KaK OBLIO YCTaHOBIJIEHO BIOCIENCTBHH, 10 550
BOJIBT. ['ope OBIJIO TOMY, KTO CilydailHO Tomajganx B Tpex-
METPOBYIO 30HY IIOPaKCHUS.

Ho BmepBbie Hayka oOpaTwia BHHMaHHE Ha CIIOCOO-
HOCTB JKHBBIX OPTaHWU3MOB BBIPA0ATHIBATH AJIEKTPHUYECTBO,
rocJie 3a0aBHOTO citydast ¢ JirymadbuMu gankamu B X VI
BEKe, KOTOpBIE B OJIMH HEHACTHBIHN JIeHb re-To B boioHbe,
HauyMHAIN JIepraTbCs OT CONPUKOCHOBEHMSI C JKEJIC30M.
3amenmas B JaBKy MSICHUKA 3a (PaHI[y3CKHM JIeIHKaTe-
coMm, xkeHa OomoHckoro mpodeccopa Jlywmku [anbpBaHw,
yBUIETA 3Ty Y)KacHYI0 KapTHHY M pacckaszaja MYXy O He-
YUCTOH cuJie, KoTopast Oymryet mo cocenctsy. Ho ['anbBann
IIOCMOTpPEJN HA 3TO C HAYYHOH TOYKH 3pEeHHs, a CIycTs 25
JIET YIOPHBIX TPYAOB BBIIIA €r0 KHUra «T'pakraTsl O cuie
9JIEKTPUUECTBA IIPH MBIIICYHOM JBWXEHHM». B Hell ydeHbIl
BIIEPBBIC 3asIBUJI — DJIEKTPUYECTBO €CTh B KaXKIAOM M3 Hac, a
HEPBBI 3TO CBOCOOPa3HbIE 3JIEKTPOIPOBOJIA.

BriepBbie anekTpuyecKre CBOICTBa XKHMBOTO OpraHu3Ma
ObUTH OOHApyXXEHBI M CTAJIM IPEAMETOM HCCIIEJOBAHUH B
80-e ronpl AeBATHAALATOTO BeKa. Pycckuii mccienoBarenn
W.II. TumkoB B 1886 omyOsimkoBan padoty “O compoTHB-
JICHUW YeJIOBEYECKOTO Tela JJIEKTPUIECKOMY TOKY , TIe
BIIEPBHIC MPUBEJ YWCICHHBIC 3HAYEHUS COMPOTHUBICHUS.
[ToznHee Hemerknii yueHbli Bebep BbICKa3all Mpearnoaoke-

HHUE, YTO TEJO 4YeloBeKa M0 CBOMM 3JEeKTpodunye-
CKUM XapaKTEePUCTHKaM MOXKHO OTHECTH K COJICHBIM
pacTBOpaM MM 3JEKTPOJIUTAM, 4YTO ceifuac cuuTaeTcs
He coBceM BepHbIM. HbIHe cuntaeTcs, 4TO HOCUTENIMU
3apsiIoB B OeNKax >KMBOTO OPTaHW3Ma SIBISIOTCS IIPO-
TOHBI U BJIEKTPOHBI, KOTOPBIE BMECTE C CHCTEMOH 3JIEK-
TPOHHO-ABIPOYHOW TNPOBOAMMOCTH CO3MAI0T EOUHYIO,
MPUCYIYI0 TOJBKO J>KUBOMY OpPTraHH3MY IIPOBOIH-
MOCTb. YCTaHOBJICHO, YTO BKJIIOUCHHE B OCIOK HE3Ha-
YUTEIPHOTO KOJIMYECTBA XJIOPAHWIIA UTPACT POJIb aK-
LENTOpa, YTO MOBBIIIAET OOIIYI0 MPOBOIUMOCTH Oel-
koB mpuMepHo B 10 pa3. Boga ke, cmyxkamas JOHOpOM
9NIEKTPOHOB, TEM HE MEHee, yXyAlIaeT MPOBOAUMOCTh B
10 pa3. Hapsny c¢ Oenkamu B opraHu3zMme OOJBLIYIO
pOJIb UIPAIOT HYKJIEUHOBBIE KHUCIIOTHI, KOTOpBIE 00ia-
JIAIOT MBE303JICKTPUYECKUMHU U TEPMOVIEKTPUIECKUMHU
cBolicTBamu. JKuBOH 0OBEKT TakKe MOKHO XapaKTepH-
30BaTh OMOMOTEHIHMANOM. [0 HUM NOHMMArOT MOHH-
3aI[IOHHBIA TIOTEHIMAN OMOJOTMYECKUX COCIUHEHHH,
XapaKTepU3yEeMbIil MallbIM 3HAUYEHHEM SHEPIHH CBS3H.
B nBapmaTom Beke ompezeneHa IEKTpUUYEcKas IPod-
HOCTh KOXKH, XapaKTepu3yemas 3HaueHHEeM dJIeKTpUde-
CKOM HAaINpsDKEHHOCTH (HAMPSHXKEHHOCTh TPH KOTOPOit
MPOUCXOIUT NpoOoii BemiecTa) 200 B/mMm.

OnexkTpuueckass aKTUBHOCTh MO3Ta OICHHUBAECTCS
HMIIyJIbCaMU HaNpsOKEHUS Pa3lNUIHON 4acTOThl. YcCTa-
HOBJICHO, YTO I 4YeJIoOBeKa Hambosee BBIPaKEHHBIMU
SIBIISIFOTCSL  CJICAYIOLIMMHU PUTMBI (B MMITyJIbCax B Ce-
KYHIY):

- neabTa-put™ — ot 0,5 10 3

- TeTa-put™ ot 4 10 7

- anpa-put™ ot 8 10 13

- 6era-put™ oT 14 1o 35

- raMMa-put™ oT 35 1o 55.

AMIUINTYZ]a 3TUX UMITYJIBCOB HAXOIHUTCSA B Ipeje-
nax 500 MkB. Ilomxy4nTh UMITYJIBCHI C TAaKOW 9acTOTOM
U TaKOM aMIUIMTYIOW OT HOCHUTENEH 3apsja TOJBKO
MOHHOTO THIIAa HEBO3MOXHO. OJIEKTPOXUMHUECKUE
WCTOYHHKHM TOKa WHEPIMOHHBI, IMO3TOMY 3TOT (aKT
MOXET SIBJIATHCS MPSIMBIM JJOKa3aTeIbCTBOM HAJIMUUS B
MO3TYy M HEpPBHOW CHCTEME B IIEJIOM 3JIEKTPOHHOTO
JBIDKEHUSI HOCUTENIEH 3apsja.

OnexkTpuueckass aKTHUBHOCTb CEPAEYHOM MBIIIIBI
MOXeET OBITh OXapaKTepH30BaHa 3HAYCHHUEM T'€HEepHpY-
eMoi sHepruu. Eciu pa3genuts HanpsKeHHue, COOTBET-
CTByIoIlee 3yOIly Ha JIJIEKTPOKapIHOrpaMMe, paBHOE
0,3 — 0,5 mB, Ha 3HaUYeHWE BXOJHOTO COMPOTHBIICHUS
aNeKTpoKapauorpada, HaXOISMIETOCS B Ipenenax OT
500 kOm 110 2 MOM, MOXHO TOTYYUTh 3HAYEHUE TOKA
npumepHo pasroe 10711 — 10712 A,

AHAIH3 BO3MOXKHBIX IyTell penieHust NpodJieMsl.
Kak ’xe yenoBek reHepupyer anekrpuuectso? Bcemy
MIPUYNHON MHOTOYHCIIEHHbIE OMOXMMHYECKHE MpOLec-
Cbl, KOTOpBIE MPOUCXOJSAT Ha KIETOYHOM YpPOBHE.
BuyTpu Hamero opranuszMa NpUCYTCTBYET MHOXKECTBO
Pa3HBIX XUMHUYECKUX BELIECTB — KHUCIOPOA, HATpuUil,
KaJbIMH, KAJIUK U MHOTHE apyrue. X peakuuu apyr ¢
JPYTOM 1 BBIPAOATHIBAIOT 3JIEKTPUIECKYIO SHEPTHIO.

Hampumep, B mporecce «KIETOYHOTO IBIXaHUNY,
KOTZa KJIETKa BBICBOOOXKIAET SHEPTHIO, MOIYYCHHYIO
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OT BOABI, YTIIEKUCIIOTO ra3a u Tak ganee. OHa, B CBOIO OUe-
pelb OTKIJIAABIBACTCA B 0COOBIE XUMHUYECKHE COCIUHEHHUS,
YCIIOBHO HA30BEM 3TO «XPaHWIHMIIAMH», U BIOCIEACTBHU
UCTIONB3YeTCs 0 MEpe HaTOOHOCTH.

Heo0xonmnmo XoTsi OBl MPHONHM3UTENBEHO TPEACTABIATH
mporiecc MpeoOpa3oBaHMs M BBIPAOOTKH SHEPTHH B CaMOM
YEJIOBEUECKOM Telle. YeloBeK — TEIUIOKPOBHOE CYILECTBO,
SHEPTHs BBIACISIETCS B KQ)XKIOH KIETKE Tea Jyenoseka. Ecnn
SHEprys B KJIETKE HE BBIACISETCS, TO JTO 3HAYMT, KIETKa
yMepJia, a ymepluas KiIeTKa IO/JIeKHT yJIaleHUI0 U3 Teja.
[Mpouecc n00bMM PHEPrMM HAYMHAETCS B MOJOCTU PTa.
Conepxamuiics B citoHe (PEpMEHT NTHAIUH JEHCTBYET Ha
YIJICBOJBI MMUIM, TIPU 3TOM Kpaxmai NpeBpallaceTcs B ca-
xap. Caxap, 6eJKu, )XUPHI B OpraHU3Me IepepadaThIBaloTCs,
B OCHOBHOM, B I'TIOKO3Y. IIpn OKHCIEHHM TIIIOKO3BI B JKH-
BBIX KJIETKax OpraHu3Ma BblaensieTcs sHeprus. IIpomecc
00pa3oBaHys TIIFOKO3EI B )KHBOTHOM OpPTraHM3ME M3 OCIKOB,
XKHUPOB M APYTUX BEIIECTB (OTIMYHBIX OT YIJIEBOJOB), MPO-
UCXOIWT MPEUMYIIECTBCHHO B IEUCHU M HA3bIBACTCS TIIIO-
KoHeoreHe3oM. IIoCTOSHHBIM YPOBEHb TJIIOKO3BI B KPOBH
MOJIJIEP)KUBACTCSl CHHTE30M M pacnajoM TIiiMkoreHa. [lo-
TpebJieHne KIETKOW TIIOKO3bI Peryiaupyer (GepMeHT HHCY-
JINH, KOTOPBIN BeIpaOaThIBaeTCs MOMKEITYI0YHOMN JKeIe30i.
BHyTpU KIIETKHU IIIIOKO3a OKUCISIETCS] ¢ yYacTHEM KHCIIOpO-
na: oOpasyercsl YrieKHCHblid ra3 u Boxa. [lpu Ouonoruue-
CKOM OKHCIICHUHM OPTaHWYECKHX BEIIECTB B KIIETKE MOSBIIS-
eTcs aTOMapHBI BOJOPOA, KOTOPBIH MOXKET OKHCIATHCA
JIBYMsI IyTSIMU: OKHCJIEHHE Oe3 yJacTHs KHCIOpoJa, TakK B
KJIeTKe 00pa3yeTcsi STWIIOBBIM CIHMPT, MOJIOYHASI KUCIOTa U
JIp. BELIECTBA; OKKMCIICHHE C Y4acTHEM KHCiIopoa — o0pasy-
eTcs Bojia. Peaknuy OKUCIICHHS TIPOUCXOAT C BBIAEICHUEM
TETJIOBOW 3HEPTHHU: SHEPTHUSI pacXOAyeTcsl Ha 00orpeB Tena
Y BBITNIOJTHEHUE BHEUTHEH paOOTHI.

Bcsa TenioBas OHEPI'Ys, BBIACIMUBINAACA B KJIETKAX 4€J10-
BEKa, OTBOJIUTCS B OKPYXKAIOIIYIO CPEAy:

¢ KOXKHbBIMH ITOKpOBaMH, a UMEHHO, ) KUJIKHUM IMIOTOM, BbI-
JIENICHUSIMH CaJIbHBIX JKeJle3, UCTIapeHUEeM KUIKUX (ppakiuit
I10Ta U CaJIbHBIX KCJIC3, Ta30BBIMH BBIJICJICHUAMMU KOXH,

* (heKayIMsIMH, Ta30BBIMH BBIJICIICHUSIMH;

* YPUHOM;

* CIJIFOHOI;

¢ BbIABIXaCMbIM BO3JYXOM — Pa3HOCTBIO TCILUIOCOACPKA-
HUSI BABIXaEMOTO M BBIJJBIXaEMOT'O BO3/yXa;

* [TapaMH BOJbI B BBIJIBIXaEMOM BO3JIyXe€;

* pa®oTOI1 HaJl BHEIIHEH CPEIIOi.

Ecnu yenoBeka ueanbHO TEIUIOW30JIMPOBATh OT BHEIII-
HEeH Cpenbl, TO M0 OKOHYaHWH BBIPAOOTKHA BHYTPEHHHX De-
CYPCOB CHCTEMBI TEPMOPETYJIIUPOBAHHS YEJIOBEK MeperpeeT-
csl, T.€. IOMy4YuT "TEIUIoBOM yaap".

B Tabn. 1 npuBeneHsl NPUOTU3UTENBHBIE 3HAYCHUS
MOIITHOCTH, KOTOPYIO BbIpa0aThIBa€T YEIOBEK B 3aBHCHMO-
CTH OT MCHBITBIBAEMON Harpy3KH.

Tabnuua 1

| 11 111 1A% \%4
or60m0 | or 100 1o | ot 250 o | or 500 o | ot 800 mo
80 Bt 150 Br 290 Bt 650 Bt 900 Bt

I'me pumckumu mudpamu 0603HaueHa BhIpabaThIBaeMas
MOIIHOCTb:

I — B cocTOsIHMM MTOKOS MIIM MEUICHHOW XOb0BI;

II — cosepruas sierkyro paboTy mim BO BpeMs ObICTpOH
XOIBOBI;

IIT — Bo Bpemst pusnueckoit paboThl CpeaHeil Tsxe-
CTH;

IV — ipu oueHs TsoKenol Gpuzndeckoit padore;

V — cnoprcMeHsl BO BpeMsi MHTEHCUBHOW TpEHU-
POBKH UM COPEBHOBAHHH.

VY monei 6onbIIe MepCIeKTHBE B Ka4eCTBE TeHe-
paTopoB 3IICKTPHYECTBA, €r0 MOXKHO BBIPAOATHIBATH
MPAaKTUYECKH M3 JI000Tr0o Hamiero aeicTtBusa. Tak, OT
OJIHOTO BJI0Xa MOXXHO MOIy4uTh 1 BT, a crnokoiiHoro
ara XBaTHT, YTOOBI MHUTaTh JaMmnouky B 60 Br, maxe
3apsAAUTH MOOHMIIBHEIN Tene(oH OyIeT ZOCTaTOYHO.

Jleno 3a ManbIM — Hay4HMThCS HUCIHOJIB30BaTh JHEP-
THI0, KOTOPYIO MBI CTOJIb Oecrosie3Ho pacTpaunBaem. U
B HAy4YHOH cpefie yKe ecTh MPEeJIOKEHHsI Ha 3TOT CUeT.
Tax, akTHBHO H3yuyaeTcsi 3PEKT MbE303NEKTPUIECTBA,
KOTOPBII CO37aeT HaNpsDKEHHE U3 MEXaHHYECKOTo
BozneicTBus. Ha ero ocHose eme B 2011 roay aBctpa-
JIMHACKUE y4YEeHBIE TPEUIOKIIN MOJENh KOMIIBIOTEpa,
KOTOPBIH 3apspkaics Obl oT HaxkaTus kiasunl. B Kopee
pa3pabateIBafoT TenedoH, KOTOPBI OyIeT 3apsuKkaThes
OT Pa3roBOPOB, TO €CTh OT 3BYKOBBHIX BOJIH, a TpyMIia
yuaensix u3 Georgia Institute of Technology, CIIIA
co3zala ACUCTBYIOIMUI IPOTOTUIl «HAHOTE€HEpaTopa»
13 OKCHJIA IIMHKA, KOTOPBIA BXKUBISAETCS B YeJIOBEUe-
CKO€ TeJI0 M BBIpAabaThIBACT TOK OT KaXKJOr0 HAIIero
nBmkeHns. Ho 3To emie He Bce, B TOMOIIb COJTHEUHBIM
OaTtapesiM B HEKOTOPBIX TOPOJax COOMPAIOTCS MOTy4aTh
SHEPrHI0 M3 Yaca MUK, TOYHee OT BUOpaluii Npu X0/b-
0e meIexo10B U MaIlliH, a TOTOM HCIIOIb30BaTh €¢ IS
OCBEILCHNS ropoja. Takyio Waer NpeaoXWIH JIOH-
JOHCKHe apxuTekTopsl 3 pupmsl Facility Architects. B
yachkl MUK Yepe3 Bok3asl Bukropus 3a 60 MUHYT npoxo-
muT 34 teicsun denoBeK. [IOHATHO, YTO ecnu yJaacTcst
MIPUMEHSTH 3Ty SHEPIHUI0, KOTOpas B HACTOSIIEE BpeMs
pacxojyercsi BIYCTYI0, TO MOXeT (PAKTHYECKH IOJTy-
YUTHCSI OYEHb IIOJIE3HBIM HMCTOYHUK 3Hepruu. Hampu-
Mep, B OJTHOM M3 BOK3aJ0B TE€XHOJIOTMYHOW SAnoHHH
CTOSIT BbIPa0ATBIBAIOIINE 3JIEKTPUUECTBO TYPHHUKETHI.
[TaccaXkupsel, a X MHOTHE TBICSYH, €KETHEBHO MPOXO-
JSIT Yepe3 TaKylo CUCTEMY, 4TO ITO3BOJISAET MUTATh Tep-
MHHAJI JIOTIOJHATEIbHBIM YHCTHIM HCTOYHHUKOM 3JIEK-
TpudectBa. KoHeuHo, o Oonpmmx o0beMax mosrydae-
MO 3HEprHM TOBOPHUTH He mpuxoaurcs. OHa enBa JIn
o0ecrieynBaeT U HECKOJBKO TPOIEHTOB MOTPEOHOCTH,
HO caM HpEeLENeHT 3aCay’kKMBaeT He TOJIbKO BHHUMAaHMUs,
HO W yBaXeHHUSI. BO3MOXKHO, MO TakOMy HpPHUHIUILY
KOT/1a-HUOYb OyayT paboTaTh MHOTHE TIPEATPUSTHSI.

B mHactosmee Bpems mHeHTpasbHOe 31aHMe CTOK-
TOJBMCKOTO JKEJIEe3HOIOPOKHOTO BOK3aja MPEBpaIIeHO
B CBOECOOpa3HBIH AKCIEPUMEHTAIBHBIH HOJHroH. U3
OCHOBHBIX 3aJI0B YOpaJIi KOHIUIIMOHEPHI, CTCHBI OCHA-
CTUJIM CJOEM TEIUIOM30JIALMU, a ABEPHBIE U OKOHHEIE
IpOEMBbl  CHAENAIM MEHEE BO3AYXONPOHUIAEMBIMH.
BHyTpn cucTeMbl BEHTWISIIMM YCTAHOBWJIM TEILIO00-
MEHHUKH U TOJKIIOUMIN HX K CHCTEME TeIUIoCHa0Xe-
HUS COCEJIHETO 3/IaHMHsL.

ExecyTouHo uepes 3/1aHMe BOK3ala IMPOXOJUT OKO-
70 250 THIC. YENOBEK, KOTOPHIE BBIACISAIOT 10 25 MBT
TEIUIOBOM 3Hepruu. bombiuas ee 4acTh B BUJIE HAIPETO-
rO BO3yXa cOOMpAacTCsl B BEHTWIALMH U Yepe3 TEIIo-
OOMEHHHMKH 3HEPIrHs MEpeJacTCsl Ha HarpeB BOABI B
CHCTEME OTOIUICHHS ApYroro 3gaHusi. OCTBIBIIMH, HO
HacblmeHHbI CO BO31yX MOCTYyNaeT HapyxkKy, a Ha ero
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MECTO 3aKauMBAaEeTCs CBEXKUW W TOKa eIle MPOXJIaIHBIN C
ynunbl. [logcaurats 3¢ (HEKTHBHOCTH pabOTHI TAKOW CHCTE-
MBI TIPOOJIEMATHYHO, HO MO TPHOIM3UTENBHBIM OIICHKAM
OHA TTO3BOJISIET 9KOHOMHUTH 10 25% 3HEPrHH, pacxomxyeMon
Ha oTomuleHue 3maHus. [Ipu 3TOM coopykeHHe MOZOOHOTO
HarpeBaTelss He TpeOyeT OCOOBIX KalUTAalOBIOKCHHH, a
YCTaHOBUTH €r0 MOKHO B CAMBIX Pa3HBIX MECTaX CKOIUICHUS
JIIOJIEH — B METPO, B CyNiepMapKeTax, B OaHKax.

YenoBeueckuil OpraHu3M — IO CYTH CBOEH Omojormye-
CKas MallWHa, mepepadaThIBAIONIas OPraHUYCCKUE COCIU-
HEHHS B TPOIIECCEe CBOCH kKHU3HEMesATeabHOCTH. [loTpebise-
Masi TIMIAa PacKJIaJbIBAacTCs Ha OOJiee MPOCTHIC BEIIECTBA,
9acTh KOTOPHIX (OENKH, aMHHOKHCIOTHI) HCITONB3YETCs KakK
«CTPOMTEIBHBIA MaTepuam» IJIs TeJa, a emle 4acTb (yIriieBo-
IIBI) CITY’)KUT «TOIUTMBOMY». YUeNOoBeK 3a AEHb MOTpeOIseT
KOJIMYECTBO €1Fl, coneprxaree B cedbe mpumepHo ot 1500 mo
5000 kkan suepruu. Hopmoil cunrtaercst 2500-3000 kxain,
YTO B NIEPEBOJIE HA KUJIOBATT-4achl paBHO 2,9-3,5 kBru. [ns
cpaBHeHUs, eMKocTh Oatapen iPhone X pasna 10,3 Bru. To
€CTh, 32 JIeHb YeJIOBEK HYXKIAeTCsS B KOJIWYECTBE DHEPrHH,
JIOCTaTOYHOM JIJIsl TOTO, YTOOBI 3apsAUTh OKOJIO TPEX COTEH
al(hOHOB, WU MOYTH CKCIHEBHO 3apsKaTh OJAWH Ha IPO-
TsokeHuu rona. He Bcs sHeprus, motpeOieHHas OpraHH3-
MOM, IMOJIHOCTBIO 3aeiicTByeTcss uM, Tak kak KIIJ{ Hamero
tena HUxe 100%. 3HauuTenpHAs €€ 4acTh BBIACISIETCS B
Buze Teruia. [Ipn puzndeckux Harpy3kax KOJMYECTBO YHEP-
THH YBEIIMYMBACTCS, TaK KaK B OPTaHM3ME aKTHBHO IIPOTe-
KAalOT XAMHUYECKHE PEaKIUH, HEOOXOTUMBIC I PabOTHI
MBIIIII, & CAMH MBI TPOU3BOIAT MEXaHIMUYECKYIO pado-
Ty. CTOUT B34Th XOTS OBl JECSTYIO OO SHEPTUU OPTaHU3-
Ma — M 9TO PENINT HaBCer/aa MpoOieMy 3apsaKu MOPTaTHUB-
HOM nekTpoHuku. Ho peansHO 1 0OpaTUTh Ty 4acTh dHEP-
THH TeJla, YTO TPATUTCS BIYCTYIO, ceOe Ha MOJb3y?

Hac xe umHTEepecyeT BO3MOXKHOCTh TOJydaTh OT Teja
HAMHOT'O OOJIbIIIC TOJIE3HOHM SHEPrHu. A 3TO YXKE ropasio
cioXHee. bolbIoit MaxoBHK Ha YeOoBeKa HE TIOBECHIIb, OH
OyzmeTt mpuHOCUTH AUCKOMdOpT. Jla U IJHEPTUI0 TaKoW MaXo-
BHK OyIeT 3aJeiiCTBOBATh HE Ty, YTO TPATUTCS BITYCTYIO, a
TpeOOBaTh MONONHHTENBHBIX 3aTpar. Hamerisare Besne
MaJICHPKAX MEXaHU3MOB (Ha PyKH, HOTH, TOPC H T.I.) —
TOXXE HE BapUaHT. DTO M AUCKOMGOPT, U JHITHSIS TIKECTh,
U MOTPeOHOCTh B MHHHUATIOPHBIX T'€HEpaTopax, npeobpasy-
IOIUX MEXaHWYECKYI0 DHEPIHI0 B JJIEKTpUUYECKYI0. B 00-
IeM, ToKa 4YTO 3aJeMCTBOBATh M3JIUIIKU MEXaHUYECKOU
SHEPTUM JIBYIKEHUS Tesia MpoOiieMaTHYHO. ENMHCTBEHHBIM
peaTbHBIM HUCTOYHHKOM «JapMOBOI» DHEPTUU SBISETCS
X0/160a. DTOT peXHUM NEpeIBIKEHUS] BecbMa Masod(dek-
TUBEH C DJHEPreTUYECKONM TOYKM 3pEHUs, UMEET HU3ZKUHU
KII[. ITpn xonp0e MHOTO BHEPrHM BBIJEINSETCS NPU Kaca-
HUU CTYIHEN 3eMJIM U IIepeHOCe Macchl Tena Ha Hee. /[Bura-
SICb C YMEPEHHOH CKOPOCTbIO, UEJIOBEK 32 MUHYTY COBEpILa-
er okosio 120 maroB. B MOMEHT kacaHusi 3eMJId OH OCY-
IIECTBJIACT JAaBJICHWE HAa HEe, COBEpIIAeTCsS MeXaHWdecKast
pabora. A Temeph BCTIOMHHAEM KapMaHHBIE 3a)KUTAIKH C
HUCKPOOOpPa30BaHUEM OT IbE303JIEKTPUIECKOTO JIIEMEHTA.
Haxxumasi KHOTIKY, 4Ye€JIOBEK C)KMMAaeT IbE303JIEMEHT, OT
YEeTO TOT BBIACTSAET JEKTPOIHEPTHUIO, U BO3HUKAET MPOOOH
HCKpPBI, TOJpKUTAIoNIe Tra3. OQHAKO 3HEPTHH BBIACISICTCS
MaJIo, €CITH IIETKATh 32)KHUTalIKy pa3 B MOJICEKYHBI (J4acTo-
Ta IIaroB), B cpeaHeM BoiiaeT okoino 0,5 MBT (MmwumBarT).
Maiio, HO BCE K€ MOXHO IMONPOOOBATh MOCYUTATH JAJIbIIIE.
[Tnomanp mpezonnieMeHTa 3axkuranku npumeprHo 0,25 cm?
3HaYUT B 1 cM?> MOXHO pa3MecTuTb 4 TaKUX yCTpOICTBa.

[Tnomanp mogomBEI 00yBH 0K0JIO 150 cM? HTOTO OKOJIO
600 »JeMEHTOB MOXXHO TOMECTUTh B MOAOMBY. KX
Haxkatue pact okojio 300 MBt mau 0,3 Bt. To ects, 3a
gac xons061 Oyzer BeipabortaHo 0,3 Bty smeprum. 0,3
Bty — manoBaro, maxke 6e3 ydera CIEAYIOIIEro HIOaH-
ca: JUI aKTHBAIlMH IHE303JIEMEHTa 3aKHUTalIKd TpeOy-
eTcs ycwiaue okojo 3 kr. 600 sieMeHTOB HMOTPeOYIOT
yeunusl, cozgaBaemoro maccoi 1800 xr. Yenosex mpu
xo1p0e co3maer ycwime Bcero okono 120% oT cBoei
Maccsl. [Ipu macce Tena 70 xr 3To nopsiaka 85 kr. Oto-
ro XBaTUT JHIIb JUI aKTHBAUMU 28 3JIEMEHTOB, a
28%0,5=14 mBT, 3a yac XompObI OymeT BBIPaOOTAHO
Bcero 0,014 Bta sHEprum, 4TO COBCEM HUYTOXKHO.
Mo>HO crenaTh BBIBOI, YTO NOKAa MEXaHHMYECKYIO
SHEpPrHui0 Tena mpeoOpa3oBaTh B JIEKTPUUECKYIO, HE
co3maBasi HEyMOOCTB A YeJOBEKa, MPOOJIEMATHIHO.
OcHacTuTh 00YBh MHE30IEMEHTAMH pEaANbHO, HO
CHATH C HE€ MOIIHOCTh, TOCTATOYHYIO JJISI YIOBIIETBO-
peHus 0a30BBIX MOTPEOHOCTEH YeNIOBeKa IOKA HET.
Teno uenoBeka BBIIENSET B OKPYXKAIOUIYIO CPEAy MO-
psaaka 100 Bt TemnoBoit sneprun. [Ipeodpa3osath ec B
JIEKTPUUYCCKYI0O MOXKHO, HCIONb3ys 3ddexr 3ecbOeka:
BO3HUKHOBCHUS BHGKTpO[[BH)KyLHeﬁ CUJibl B TEpPMO-
AEKTPUUYECKUX MaTepHaiaX, YaCTH KOTOPBIX HAXOIAT-
s TIOJ ACHUCTBUEM Pa3HBIX TeMIiepaTyp. PazmecTnB Ha
Telle TIACTHHY, KOTOpas APYToi CTOPOHOW KOHTAKTH-
PYeT ¢ OKpyXaromel cperod, MOKHO BBIpaOaTHIBAThH
QIEKTPUYECTBO 32 CUET pa3HHUIBI TeMmmepaTyp. Uem
OoIpIe pa3HUIA TEMIIEPATyp, TEM BHIIIC BRIpadaThIBa-
€Masi MOLIHOCTb, MI03TOMY TaKHe FeHepaTophl (JIeMEH-
ThI 3eebeka) ocobeHHO 3P PEeKTUBHBI 3UMOIl Ha yIHIe.
Ho ects paa npoGnem. KIT/I coBpeMeHHBIX TEpMO3JIEK-
TpUYECKHX MaTepuanoB He mpesbimaer 10%, To ecTsh
u3 100 Bt teruia 6yaet Beipadbotano g0 10 BT anextpo-
sHepruu. 10 BT — Hemnoxo, Beap 3a Yac-JABa HOUICHHUS
AJIEeMEHTa MOXHO TIOJTHOCTBIO 3apsimuTh cMapThoH. Ho
B TakoM ciydae moHanoOurcs mokpbeith 100% Tena
TEPMOIJICKTPUUECKAM MaTepruaioM. EcTecTBeHHO, 3TO
HEBO3MOXHO. BBIXOZOM M3 CHTyalMH MOXET CTaTh
olleKa, TIOMNTAsT U3 TEPMOIIIEKTPHICCKON TKaHHU, HO
Takoi moka HeT. CyIIEeCTBYIONINE TEXHOJIOTHH ITO3BO-
JIAIOT OPOU3BOJUTH TOJIBKO TBEPABIC WA ruoKue TEP-
MODJJICKTPUYCCKUEC TIJIACTUHBI, HEIIPUT'OJAHBIC JJIA TaKO-
ro HCIOoJIb30BaHus. Mx MAakKCUMYM — 3TO MOJy4YaTb
COTBIC UJIN ACCATHIC JOJIU BATTA, 6y}:[y‘II/I HUCIIOJIb30BAH-
HBIMH B MEJKOH HOCHMOH JJIEKTPOHHKE (Hampumep,
cMmapT-yacax W (urTHecc-Tpekepax). B Oynymem He
HCKJIIOYEHO TOSIBJICHUE TEPMODJIEKTPUIECKUX MaTepH-
QJIOB TIPUTOJHBIX JUIS IPOU3BOJICTBA HEKOETO 000U
TKaHH, HO ee IIPUMEeHEHHe Oy/eT orpaHnueHHbIM. Benp
JIETOM B 4YEM-TO, MOXOXKeM Ha ckadaHap, ocobo He
MIOXO/MIIIb, TIOTOMY YTO >KapKo, a 3MMOH TakKas 0JeK/1a
He OyJIeT B JIOCTaTOYHON Mepe YJepKUBATh TEIUIO W3-
3a CJadbIX TEIUIOM30JISIIIHOHHBIX CBOMCTB TEPMOIJICK-
TpUYECKOro Marepuasia. Eciu ke HOCHUTb KYpPTKY W3
TaKoOW TKaHM MoBepX (yTOONKH, CBUTEpa, a Ha HOTHU
oznesarb noxawrtanHuku — KIIJI TepMosnekTpoTkanu
ynazer u3-3a MEHbLUEH pa3HOCTH Temmeparyp. Pacue-
THl TIOKa3bIBAIOT, YTO TIpeBpamiaTh MEXaHHYECKYIO
SHEPrHI0 Tejla B DJIEKTPUYECKYI0 MOKHO. TexHosorus
BOBCE HE HOBa, B HEH HET HUYEro (paHTACTHYECKOTO.
OnHako ecnu MCHONB30BaTh JIMLIb TY DHEPTHIO, YTO
TPATHUTCS BIyCTYIO, TO MHOTO DJIEKTPHYECTBa BbIpabo-
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TaTh He BbIAET. [IoaTOMY HCONIB30BaHHE TENa B KA4ECTBE
CEPBE3HOTO MCTOYHHUKA 3JIEKTPUUYECKONH IHEPIrHH W3 KHHE-
THYECKOH CTAaHET PEaslbHBIM TOJBKO MPU OTKPHITUH HOBBIX
Ha nopsaku 6ojee 3 (GEeKTHBHBIX MaTEPHAaJIOB C ITbE303JICK-
TprueckuM d¢¢ektoM. C TEIoM Bce HEMHOTO JydIIe.
Beipa0OaTbiBaTh JIEKTPHYECTBO W3 HETO YUYCHBIE YXKe
Hayuunuch, KIIJI CcOBpeMEHHBIX TEPMOIIEKTPUUECKUX
9JIEMEHTOB HEBBICOKHMI, HO HOMycTUMbIi. [Ipobiaema B ToM,
YTO 3TH 3JIEMEHTHl HEJOCTaTOYHO TMOKHE W YHHBEpCallb-
Hble, 4TO0BI 3((HEKTHBHO HMX HCIIONB30BaTh. B Oymymiem
TEOPETHYECKH PEATBbHO CO3/IaHHE TMOKUX JIMCTOBBIX TEPMO-
IMEKTPUUYECKUX MaTepUasioB, MPUTOAHBIX IS HCIOJIb30Ba-
HUs B ofexae. Onexaa U3 TakoW TKAaHU CMOJKET BbIpaOaThI-
BaTh HECKOJBKO BATT YHEPTHH, JOCTATOYHBIC JUIA 3apsiiKd
cMmapTdoHa u Ooyee METKOW HOCUMOH AmeKTpoHUKH. [lomy-
YUTH OOJBIIE HIICKTPOIHEPTHH OT TeJIa Ha MPAKTHKE, CKOpee
BCETO, HE TTOJyYUTCS] HUKOTIa.

HeszaBucumo OT Hallero >kenaHus, KOJMIECTBA ChEICH-
HOW eZbl WJIM COCTOSHHS 3/10pPOBBhE UEIOBEUECKOE TEJIO I0-
CTOSIHHO BbIAeNsIeT Terno. Kak mpaBuio, BITyCTyr0, HO He-
JTaBHO HAYaIHCh IEPBBIE IKCIEPUMEHTHI MO HCIOIb30Ba-
HUIO JAHHOW TEIJIOBOM 3HEPTHUH.

Kak yxe ObLIO yKa3aHO paHee, TENO B3POCIOro 370po-
BOT'O YEJIOBEKa C HOPMAJIBHOW TeMIepaTypoil B COCTOSTHHU
IIOKOSI BBIAEISIET TeIIo B 3kBUBasieHTe oT 60 Btu. Ecnu on
3aHUMAETCS JIETKOH (U3UUecKor paboToil, Hampumep,
x0a600i, TO 3T0 3HaYeHHE yBenmuuBaercs 10 100 -150 Brua.
A cTIOpTCMEHBI BO BpeMsI MHTCHCHBHOW TPEHHUPOBKH IPO-
rpeBaloT okpyxarommii Bo3ayx Ha 800-900 Btu. Ha o6o-
I'peB HEMOCPEACTBEHHO Tea M ero OPraHoB HJET A0CTaTOY-
HO HeOoJbIIas 9acTh 3T0 Teria — He Oonee 50%. Ocrainb-
HOE TIPOCTO paccewBaeTcs B aTMoc(depe, HE3aBUCHMO OT
Hamero jxenmaHusa. Haumbosee pannoHadbHOE NPUMEHEHHE
3TOMY TEITy — HarpeB BO3AYIIHOI MPOCIOWKHU MOJl 3UMHEHN
OACKION MU OJesIOM. B ocTanbHBIX CiiydasX MOXHO IO-
BOpPHUTH O Oecrosie3HOM pacxoze. [IoBepXHOCTh denoBeye-
CKOTO TeJNa BBIIENSET TEIIO HEPAaBHOMEPHO U TTOIKIIOYUTH
K Hell TerrooOMeHHUKH BecbMa npobieMaTiyaHo. Ja u KI1/
TaKOW CHCTEMbI OyIIeT OCTaBIIATH JKEJIATh JIyUIIeTo, TaK Kak
YeJOBeK HE MOXET BCE BpEMs 3aHMMAaThCsl WHTEHCHBHOW
¢u3ngeckoit paboToi.

XO0T4 3JEKTPUUECTBO MBI MOXEM Te€HepHUpOBaTh HaIps-
Myl0, n30eras MepexoJHBIX CHCTEM HMITYJIbC-IBUKEHUE H
JIBI)KEHHe-TeHeparTop. Jleno B ToM, 4To cama MpHupoja JIo-
60ro KMBOTO OpPraHM3Ma, a HE TOJBKO YENOBEKa, 3TO 3a-
MKHyTasl 3JEKTpHYEeCKas CHCTeMa, B KOTOPOHl ecTh CBOM
TeHepaTopsl, JIMHUU Tiepefad M MOTpeOHuTenn. YK He Io-
npoOoBaTh JIM KayaTb TOK NPSIMO M3 HalIMX BHYTPEHHHUX
opraHoB? OJHAaKO CHayajla CTOMT pa3o0paTbecsi ¢ MpUYHMHA-
MH TOTO, ITOYEMY YEJIOBEK TEOPETHYECKH MOXKET OBITh HC-
MOJIb30BAaH B KaU€CTBE UCTOYHUKA DHEPIrUHU U OTKYyJa OHA B
HeM Oepercs. Jleno B TOM, YTO y YeJOBEKa €CTh BCE HEO0O-
XOJIUMBIE 3BEHBS JII000 MOJHON AIeKTpudIecKoi nemnu. Bo-
MEPBBIX, 3TO TreHeparopbl. OHM HenATCs Ha BHYTPEHHHE
(cepatie m MO3r) M BHEIIHKE (OpPraHbl YyBCTB). B M0o3ry TOK
obpasyeTcs B MecTe PeTUKYIO-9HI0TEIHAIBHOM hopmanny,
OTKyZa TI0 HEpPBaM PacCIpPOCTPAHSACTCS MO0 BCEMY OPraHU3MY
B BUje OMOTOKOB. B cepare OHOTOKM BO3HHMKAIOT B CHHA-
TpUAJIbHOM y3JIe, OTKyJa OHM uepe3 MOCPEIAHUKOB Tepena-
10T UMIYJBCHI CEPACUHON MBINIIE, @ 3aTEM PAaCTBOPSIIOTCA B
tesie. IMeHHO Gnaronapst 3ToMy y3iy CepALie MOXKET Kakoe-
TO BpeMsi OMThCS JJaXKe BHE Tela.

B rnasax TOk BO3HHKAeT B BUZE OTOKA 3JIEKTPOHOB
110 HEpBaM K MO3TY OT CEeTYaTKH. Bo BHYTpEeHHEM yxe
(opMupyeTcst 3IEKTPUIECTBO IMOJ JACHCTBHEM 3BYKO-
BbIX BOJH. DU3nueckoe U TeMIEPATypHOE BO3ACHCTBYE
Ha PEUEeNnTOPHl KOXHU (POpMHUPYET B HUX OMOTOKH, KOTO-
pBIE HAIPaBIAIOTCS K TOJIOBHOMY MO3TY Ha 00paboTKy.
OTO0 camble MEIKUE FeHepaTophbl TOKa B YEJIOBEYECKOM
opranusMe. B HoOCy 3JeKTpH4ecTBO BbIpalOaThIBAIOT
MUTpaJIbHBIE KJIETKH, BO3/ICHCTBUE 3alaxa Ha KOTOPBIX
reHepupyeT OMOMMITYJbCH. Bo pTy mox BosaeiicTBrEM
XMMHUUYECKHX BEIIECTB TOK BbIpaOaThIBAlOT BKYCOBBIE
cocoukd. Eciam cyMmupoBaTh Bce BbIpabaThiBaeMoe
HaM{ BHYTPEHHEE 3JIEKTPUYECTBO, TO OKAKETCS, UTO
Oomee monoBWHBI Oeper Ha cebs cepame. [ecaryro
4acTh TOKA T€HEPHPYIOT OPTaHbl 9yBCTB, a BCE OCTaNb-
HOE, 0K0JI0 40%, IPOM3BOIUT TOJIOBHOH MO3T. OTHAKO
mpu OOJBIINX OOJSAX OpPTraHBl YYBCTB, OOJEBBIC pEIlETI-
TOPBI, MOTYT AaBaTh abCOIIOTHO OOIBIIYIO YacTh BCe-
ro 3JIeKTpUYECTBa B opranuizme. B oliem, Bce 3TO He
YIUBHUTENIBLHO, €CJIM TIOHUMATh, YTO OMOTOKHU SIBJISIFOTCS
[JIABHBIM JIBOKYIIMM W TOJJICPXKHMBAIOIIUM HKUBOE
CyIIEeCTBO (hakTOpOM.

Teoperuuecku BHYTPEHHEE 3JEKTPHUECTBO MOTJIO
Obl TMHTAaTh BXWBJICHHBIC YHUIIBI YEJIOBEKAa OYAyILEro
WJIN UCKYyCCTBEHHBIE opraHbl. Ho emie mampie yxomsr
U/IeH HCKYCCTBEHHOM KyJIbTHBAIMN PEIIENTOPOB 00N B
MIPOMBIIIUICHHBIX MaclITadax, 4ToObl M3 HUX BhIpada-
TBHIBaTh TOK B OonbIInx o0bemax. beccnopHo, 3Ta naes
nanekoro Oyaymero. Ho HekoTopble COBpEMECHHBIC
JOCTHKEHHS BBITJLIIAT HE MeHee (aHTacTuuHO. Tak, B
AMOHCKO# abopatopun Matsushita Electric mayunnucs
HOJy4aTh TOK HANpsAMYIO0 M3 KPOBH denoBeka. [lemo B
TOM, YTO OHa IIOJHA DJIEKTPOHOB OT (EPMEHTHOTO
OKHCJICHHS TIFOKO3BI.

I'me B opranmsme snekTpuueckuii "mmoc", a rae
"munyc"? Bemukuit pycckuit ¢uzuonor W.II. Ilasmos
YTBEpPXKJIaJI, YTO B TOM MECTE, I'JIe BO3HUKACT JIEKTPH-
4ecTBO B IIeHTpanbHO-HepBHOH cucteme (LIHC), tam
oHO 1 moryomaercsa. To ecth, oH mojaraj, uro B IITHC,
KaKk ¥ B DJICKTPHUUYECKOH Oarapee, CyIIECTBYIOT TKaHHU
BbIpabaThIBAIOIINE 3JIEKTPUIECTBO (T€HEPaTOp, IUTIOCO-
BOM MOTEHNIMAN) M TKaHU, MOTJIOIIAIOIMINE DJIeKTpUIe-
CTBO (MHHYCOBOW mMOTeHIMaN). J[BrkeHue OUOTOKOB
OCYILECTBIISICTCA IO KPYTY: OT I'eHeparopa 3JIeKTpuie-
CTBa, «OT IUIIOCa» - K 3P (PEepeHTHHIM HEPBHBIM BOJIOK-
HaM, [0CJI€ YeTO OHM MEePETEeKAIOT K OpTaHy.

Bce O6MoTOKH B 3TOH cXeMe HE BBIXOJSAT 3a MPEAEIbl
HEpBHBIX TKAaHEH, He IOKUIAIOT HEPBHBIX KIIETOK, «BO-
OPY’KEHHBIX» HaJIe)KHOW DIJICKTPOU3OJSALUEH B BHIE
XHUpoBOH obonouku. I[IpaBaa, Torna CTaHOBUTCS HEIIO-
HSTHA CcyJb0a 3JIEKTpUYECcTBa, BEIPaOOTAaHHOTO B CEp/-
ue. ITaBnoBckoit peduexropHoi nyroit (tounee IlaB-
JIOBCKHM KOJIBIIOM) MOKHO OOBSICHUTH IBIKEHHE OHO-
TOKOB, BbIpabateiBaeMbix B IIHC, HO HEBO3MOXXHO
OOBSICHUTh JBIDKEHHE OMOTOKOB OT CepAla u IISTH
opraHoB 4yBcTB. OHa He aeT 0OBSICHEHHUS] HA BOIPOC:
moyeMy Bce OHMOTOKHM MOYKHO PETHUCTPHPOBATH HA IIO-
BepxHOCTH KOoxkn? Bens mo IlaBrmoBckoit Teopmm Omo-
TOKM HE JJOJDKHBI TTOKHJAaTh HEPBHBIE BOJOKHA, UMEIO-
1€ NpeKpacHble KUPOBBIE U30IATOPBl BOKPYT CBOETO
ANEKTPONpOBOsAIEro BoiokHa. Ho mouemy Torma
JIEKTPUUECKHE MPHOOPHI ONPEEISIOT HAIWYNe JJIEK-
TPUYECKHX MOTEHIMAIOB Ha TIOBEPXHOCTH KOXKH, UCXO-
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IANMX OT cepana (dIEKTpoKapauorpaMMa) W OT MO3ra
(anextposHnedanorpamma)? AddepeHTHBIE XK€ HEpBHBIC
BOJIOKHA MMEIOT COBEPUICHHO IPYTHe Fe€HepaTOphl SHEPTUH
Ha MTOBEPXHOCTH OpraHm3Ma (KO)Ka, Ia3, sI3BIK, HOC, YXO) B
5 opraHax 4yBCTB, a IPEpBIBAIOTCS OHU B LEHTPAIbHON
HEPBHOW CUCTEME.

BeposiTHO, YTO 3aMKHYTOI'O LIMKJIA JABWKEHHS OMOTOKOB
B IIPUPOJIE HE CYLIECTBYET, a TEOpHs peQIIEKTOPHON Ayru
NOMJIEKUT Koppekuuu. Ho mpu 3ToOM, HECOMHEHHO, TO, YTO
YEJIOBEK SBISETCS 3aMKHYTOM 3JIEKTPUYECKOHM CHCTEMOM.
BuyTpu Hero BbIpabaThIBAIOTCS AJIEKTPUYECKHE TOKH pas-
JMYHBIX YaCTOT B 7 OMOJOIMYECKUX 3NIEKTPOCTAHIUSX: B
CEpAILC, B MOSTC U B IIATH Opranax 4yBCTB. CHauana Guoro- 1. Manoiinos B.E. DnekTpudecTBo U 4enoBek. — 2-e u3jl., nepepad
KU TI0 HEPBHBIM KJIIETKAaM HECYT MH(OPMAIHIO K crenudu- W o1, — DHeprousnar, Jleuurp. ot-uue, 1982, — 152 ¢., wi.
YECKUM JI1 HUX KJIETKaM Y€JI0OBECUYECKOTO T€Ia, K OpraHaM u 2. https://russian7.ru/post/skolko-ehlektrichestva-vyrabatyvaet/
TkaHaM. [locnme mepemaun MHQOpPMAIUKM KIETKaM COOTBEeT- 3. Hame Teno Kak HCTOMHMK —OECILIATHOH  3IEKTPOIHEPrHH
CTBYIOIIMX OPraHOB, ONEKTPHYECTBO yCTpeMisiercs mo Eﬁ;‘f/‘;g:;‘;:gf’cgilam“o' Anexcannp Haparun/ Xafin.py
MEXKIETOYHOMY TIPOCTPAHCTBY K KOKHBIM MOKPOBAM, TJI€ M 5 b /molostovvd.narod.ru/books/acupru.htm
aHHUTUIIHpYeTCcs. Bee aneKTpruyecTBO, KOTOpPOE BBIPAOATBI- 6. Anekceit LLIykHH DHeprus cBewei, YelToBeKa M 3eMIH. «JKc-
BaeTcsi BHYTPU 4YEJOBEUECKOrO OpraHu3Ma, MOTJIOLIAeTCs nepr» Ne38 (675)
ero ke TkaHAMU. Hu OnguH 31EeKTpOH, IPOU3BENCHHBII
BHYTPU >XMBOI'O OpraHU3Ma, HE IIOKUIACT 4YEJIOBEYECKOE
TEJI0, U HE NEPEXOJUT B OKPYKaAIOIIYIO CpEay, a morjiouia- 1. Manojlov V.E. Ehlektrichestvo i chelovek. — 2-¢ izd., pererab i
eTcs KOKel. DTUM M 00YCIIOBJICHA 3aMKHYTOCTE DJICKTpHYe- dop. - Ehnergoizdat. Leningr. otd-nie, 1982 . - 152 s., il.
CKOI CHCTEMBI UeIOBEKA. OpraHI/ISM caM MOIJIOIAeT BCe 2. https://russian7"ru/p0st{skolko-ehlgktrichestva-vyrgl?atyvaet/

3. Nashe telo kak istochnik besplatnoj ehlektroehnergii naskol'ko

JNEKTPUYECTBO, KOTOPOE paHee OH e U mpousBel. IlosTo-

Ha TEIUIOBYIO, MEXaHMYECKYIO WIIH KUHETHYECKYIO, U
anekTpudeckyro. [Toka Hambonee 3¢G(HEKTHBHO MOXKHO
HCIONb30BaTh TEIUIOBYI0 JHEPIHI0 YEJIOBEYECKOTro
Tena. MexaHudeckasi SJHEprusi TAaK)Ke MOXKET ObITh HC-
MOJIF30BaHa, OJTHAKO C TOpa3no MeHbIIeH 3(h(heKTHBHO-
cThi0. HemocpeaCcTBEHHO 3JEKTPUYECKYI0 HSHEPTHI0
YeJIOBEUECKOT0 Tejla Ha JIaHHOM 3Tare pa3BUTHs HAYKH
U TEXHHMKU HCIIOJIb30BaTh IPAKTUYECKH HEBO3MOXKHO.
Ee ucnonb3oBaHue BHIUMO CTaHET PEAIbHBIM B OYECHb
OTJAJICHHOM OyTyIIIeM.
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