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H. b. Ocbmununa. <<3By‘lllHHe MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U O()}?GTCHI/IH }'\'p’dCI/IBOﬁ OCaHKMU»

Haraauga OcbMUHHHA
3By4YaHue MOXOAKHA

oporoii untareJib!

Nckpenne npusHateseH, 4To Bol B3sUIM B pyKU KHUTY HAIIEro U31aTe/bCTBA.

Harn 3amevaresibHbIi KOJUIEKTHB ¢ OOJIbIIMM BHUMAaHUEM BHIOMPAET U FTOTOBUT pyKonucu. OHU
BIOXHOBJISIIOT YeJIOBeKa Ha 3a00TJIMBOE OTHOILIEHUE K CBOEH KU3HU, KU3HU OJIM3KUX U Hallel JTo0u-
Moit Poaunsbl. Haia gyxoBHast Ky/ibTypa OepET Havyajlo B IIyOuHe Thicsiuenetuil. E€ ocHoBa — cBo-
6014a, J1000Bb U cocTpaganue. CypoBble KIMMaTHUECKe YCIOBUs U OoJbIIMeE MpocTpaHcTBa Poccru
POXIAIOT CMEJIbIX JIIOEH C YyTKOM yIION — 9TO UJEasl pycCKOro yesioBeka. byznem papl, eciy Hamm
KHUTY MIOMOTYT Bam cTaTh TakuM 4yesioBeKOM M yKpensT Baium no6poaerenu.

MBI BEpUM, UTO AYXOBHOE CTPEMJIEHHE SIBJISETCS MPOYHBIM OCHOBAHWEM [UIS TOJHOLEHHOW
’KU3HU U CLIOCOOHO MPOSIBUTHCSA B JMOOOM 00J1aCTH YeJJOBEUECKOH AeATETbHOCTH. DTO MOKET ObITh
CEMbsl U BOCIIUTAHUE JIETEN, HAyKa U KYJIbTYPa, UCKYCCTBO M PEJIUIMO3HAsA AEATENbHOCTD, IIPEAIIPU-
HUMAaTeIbCTBO M IOCY/IapCTBEHHOE yIpaBiieHue. Bo3poxaaiite cBer aynm B cede, MOIepKUBaiiTe
ero B Apyrux. VMIMeHHO 3TO ycuiue co3a€T HOBblE BOZMOXHOCTH, BIOXHOBJISIET HAcC Ha 3a00Ty O
ONMMKHUX, CIOCOOCTBYIOT POCTY Kak JITYHOTO, TAK U OOLIECTBEHHOIO OJ1arononyyus.

Hckpenne Bauw,
Baaoeney Hzoamenwvckoii epynnot «Becb»
Iemp Jlucosckuii

© OAO Mzparenbckas rpymmna «Beck», 2022



H. b. OcpbmunnHa. «3By4aHue MOXOOKU. MeToimKa 03J0POBIICHHUs CIIMHBI M OOPETeHUsI KPACUBOW OCAHKU»

BBenenne

JKeHmuHa X04eT BHIIAIETh KPACHBOW M COOMA3HUTENBHON. MyK4nMHa — CHIIBHBIM M PElIu-
TebHbIM. Ho oHaXbl, YBUIEB CBOIO MOXOJKY B JBMKEHHHU, Bbl IPUXOUTE B yKAaC: Il Kpacora U
IPalMO3HOCTb, CUJIA M pelIMTeNbHOCTh? OKa3bIBaeTCsl, CO CTOPOHBI MbI BHIIVISIIMM COBCEM MHauye,
YeM HaM KaXeTcsl.

$1 Hazeloch, MPOYNTAB 3TY KHUT'Y, Bbl ITOMMETE, YTO FAPMOHUS MOXOJKU — 3TO 3aJI0T BALIEro
37I0pOBbsI, @ HE TOJILKO KpacoThl. Bce, 4To Kacaercst OMOMEXaHUKY ABMKEHHH, HAPSIMYIO OTHOCUTCS
K MOJIOZIOCTH 1 3[J0POBBIO, 10 CYTH — K Baiel cyapOe. [loromy 4to Hara ocaHka cBsi3aHa C JpIXa-
HHEM, KOTOPOE MBI HaCJIe/lyeM ellle B MAaTepHHCKON yTpoOe U Mo3ke 0TpadaThiBaeM I0 KU3HH CBO-
MU OOJIE3HSIMH B BHJE «KapMbI».

ITpu 3TOM pakypc, ¢ KOTOPOro HamMcaHa 3Ta KHUIa, OKaKeTcs U1 BaC COBEPILIEHHO HEOXU-
naHHbIM. [TpounTaB ee, Bbl cTaHeTe oOnagaTesiMi MUH(OPMALIMK, KOTOPYIO 10 BaC HE 3HAJI HU OJIUH
CMELMAIMCT HE3aBHCUMO OT CBOMX HAayYHbIX 3BaHM. OHa OTKpPOET BaM HOBBIA MUp, B KOTOPOM
(puznonorus Bocxomut K (pu3MKe. DIIEKTPOMArHUTHBIE OIS, HECIIPABEAJIMBO CUMATAIOLIMECs 00a-
CTBI0 MHTEPECOB TOJILKO (PU3UKOB, KaK BBISICHSETCS, UMEIOT CaMoe HENOCPeJCTBEHHOE OTHOLIEHHE K
Haulel OCaHKe, 37J0pPOBbI0 U MOJIOZIOCTH: TEJIO YEJIOBEKA SABJIAETCS BOJIHOM, KOPPEKTHOCTh KOTOPOW U
oOecreunBaeT eMy IJITABHOCTD ITOXOIKHM, TOYHO TaK ke, KaK OT HEMPEPHIBHOCTU JIEKTPUIECKON LTI
3aBUCUT KPAcoTa CBEYEHUS TUPIISH],.

A Besib MBI M €CTh CBET U 3BYK, KOTOPBIE TaK’ke OMUCHIBAIOTCS CUHYCOUJAIbHOM BosTHOM. Hate
TEJIO BBICTPOEHO MO 3aKOHaM (PU3MKM, U BCe ero AedopMalivy BbI3BaHbI JEHCTBUEM HA YeIOBEKA
3JIEKTPOMArHUTHBIX ¥ IPAaBUTALIMOHHBIX Nosielt. [IOHAB 1 MPUHSB 3TO, BB OTKPOETE AJ151 ceOs1 HOBBIi
MHUD.



H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»




H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

T'apMoHus moOX0 QKK

[To ynuue crpemutenbHO nuia aeBylika. Ee Bojochl pa3BeBaivch Ha BETPY, CIMBASICh C HUM B
eivHoe 1yHoBeHue. OrsapIBasch, IPOXOKUE 3aBOPOKEHHO CMOTPEJIM Ha 3Ty Urpy BeTpa. [leByiika
BOJIHOM ILJIbUIA B IPOCTPAHCTBE, YHOCHMasi BECEHHUMU TIOTOKaMHU.

Ee Teno, noqumMHsACH JAaCKOBOMY BETPY, CKOJIB3WIIO, KaK MpEeKpacHasl SXTOUYKa, HAIIOMUHAs
HaM O TOM, YTO BCE Mbl YACTUYKHU COJIHEYHOT'O BETpA.

B nydax connia ee ¢urypa Kasajgach camMMM COBEpIIEHCTBOM. M BceM 3TUM BOJIIIEOCTBOM
IeByIlKa ObUIa 00s13aHa HE KPacoTe JIMIIA, a IUIABHOCTHU JABWKEHUI — CBOei moxojike. Ee teno npurs-
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H. b. Ocbmununa. <<3By‘I£1HI/Ie IOXOKH. Meronuka 03J0POBJICHUSA CIIMHBI U OépeTeHI/IH KpllCI/IB()ﬁ OCaHKM»

TUBAJIO K ceOe B3MISIBI TPOXOKHUX, MOTOMY YTO OBUIO BBIPAXKEHHUEM APMOHUH, JyIIEBHOTO U (DU3H-
YECKOI0 3/I0POBBSI.

Hac Bocxuiaer miaBHOCTh OXO/IKH, IOTOMY YTO B NIEPBYIO0 OYEPE/lb Mbl pearupyeM Ha CBeET,
M3JTy4aeMblil YeJIOBEKOM IpU JBUKEHUU. Mbl HACIaXJaeMCSI €T0 MY3bIKOM.

Benp cBeT TOXE, Kak AMCKOTEUHBIE IIApbl, UTPAET Pa3HBIMU JUIMHAMM BOJIH, KaK CKpHUIlay Ha
ckpurke. M Hame Tesno, mpejcTabiisisi coOOM BOJHY, M3TydaeT CBET U 3BYyK. OHO «HameBaeT» MeJo-
U0, 0COOEHHO SIBCTBEHHO 3BYYAIIlyI0 BO BpeMsl ero JBMkeHus1. [1o 6onbIoMy cyeTy HeT HUKaKoM
Pa3HMIILI B IIepeave 3ByKa WK CBeTa. BCOMHUTD XOTS OBl «TO0IHe (DOHTAHBI», 30BYIIUE K TAHILY
payroii CBOMX Kpacok M Urpoi 3BykoB. CBET U 3ByK — 3TO JIMIIb JUIMHBI BOJIH. 1 yeM rapMoHnyHee
TEJIO, TEM O/IyXOTBOPEHHEE UCIIONHAEMAasi UM OpaToOpusl.

Ho mb1 Mano 3agymbiBaemMcst 00 3ToM. B syuinem ciyuae, moHuMasi, pa3 IpuMepHBIN BO3pacT
YeJIoBeKa MOKHO ONpeNeSUTh He TOJIBKO BOJU3M, PasIyIsbiBasl €ro JMIO, HO U U3AajieKa, 3HAUMuT,
OLIEHKY MBI TIPOM3BOMM 10 OMOMEXaHWKe JABWKEHUN Tesa.

WX u3s1ecTBO ¥ COpa3sMEPHOCTh OMPEESIOTCS COXPAHHOCTBIO CYCTAaBOB U IUCKOB MTO3BOHOY-
HUKA, COCTOSIHUEM XPSIIIIEN U CHHOBUAJIBHOM KUIKOCTU, CMAYMBAIOIIEW CYCTaBbl U MPENSTCTBYIONIEH
ux uctupanuio. [11aBHOM, Kak BOJIHA, MEXaHUKA JAIBUKEHUI BBIIVISIIUT B TOM CIIy4yae, €CJIM B ONIOPHO-
JBUTATEJILHOM arnapare HeT OJIOKOB.

[Tocmotpurte, Kak IBUKYTCS adpUKAHCKUE WM BOCTOUHBIE KEHIIMHBI! I'panus Mx moxomok
TMIO3BOJISIET TIEPEHOCHUTH Ha TOJIOBE OOJIbIIIME OOBbEMBI TPY30B, ITPU 3TOM UATH POBHO, CBOOOIHO TOKa-
ynBasi Oegpamu. VX Tena TAHYTCSA B BEPTUKAIM U OTHOBPEMEHHO MEPEeIUBAIOTCS BOJHOMW, CIIOBHO
napsi B HeBecomocT# (puc. 1).

Puc. 1. Iloxooka eocmounbix dceHuium
T JBYKEHHS 00ECIIeUMBAIOTCS BOJTHOW BOCBMU U3rMOOB Tella: YeThIPeX OT/IEIOB TO3BOHOY-

HHKa (IIEHHOTO, TPYIHOTO, MOSICHUYHOTO U KPECTIIOBO-KOIMYMKOBOTO) M YETHIpEX M3rMOOB CaMOro
Tesa (puc. 2).

10



H. b. Ocbmununa. <<3By‘I£1HI/Ie IOXOJKH. Meronuka 03J0POBJICHUSA CIIMHBI U 06peTeH1/m Kp{lCI/IB()ﬁ OCaHKM»

HYeTeipe
HOPMaNbHbIX
KPWBU3HBI
NO3BOHOYHMKA
WenHbin
noppos
FpyaHoM
Kucpos
MoACHWYHBIK
noppos

KpecTtuyoebiv
kudos

Puc. 2. Yemvipe uzeuba nozsonounuxa (creéa) u 6ocemv uzeubos mena (cnpasa)

[NepBuynbie M3ruoHl, co31aHHBIE (hOPMOI KOCTEH (M3ruObl Yepera, IPyTHON U KPeCTIIOBO-KOII-
YMKOBBIA, M3rMO TMATKM), 3aKJIAIBIBAIOTCS €Ille HA CTauy 3apOBIIIEBOrO pa3BUTHs. BropuuHbie
M3rHOBI, KOTOPBIE MOIEPKUBAIOTCS MBIIIIIAMU — IISHHBIA W3rM0 W TIOSICHUYHBIA, U3rU0 KOJeHe! 1
CBOJI CTOTIBI, — (POPMUPYIOTCS] Ha TIOCTIEAHUX CTAAMSIX PA3BUTHS TUIOAA W PAa3BUBAIOTCS B MpOIEcce
NaJIbHENIIIEN KU3HU.

MOXHO yTBEepXAaTh, UYTO BCE TEJIO YEIOBEKA — 3TO YaCTh BOJHOBOW MAaTpPHUIIbI IPOCTPAHCTBA.
N3 ee «cimpaneii» COCTOMT HE TOJIBKO CaMo TeJO, HO M KXl ero ¢parMeHT (puc. 3).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 3. «Cnupaau», npoxoosiugue no ecemy meny

Toil ke CHMHYCOWAAJIBHOW BOJHOM ONUCHIBAECTCA U (PU3HOJIOTMYECKUI TOK, 3aIlyCKaIOLIUN
padoty LIHC (ueHTpasibHON HEPBHOW CUCTEMBI). MBI yCTPOEHBI MO MPUHIMITY IEKTPUIECKOM CBSI3H:
Hall MO3r, 00/1aasi OMO3IEeKTPUYECKON aKTUBHOCTBIO, TTOAAET U MOIyYaeT IeKTPUIECKUE CUTHATIBI
I10 [TO3BOHOYHUKY Y HEPBHBIM BOJIOKHAM OT KaKJOH MBIIIIBI M OT KQXKJO0ro opraHa. Ty e CUHyco-
uaanbHylo ¢popmy umelot u cnvpaiu JHK (puc. 4).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 4. Cnupanv IHK

MBbI He TOJIBKO COCTOMM M3 HHX, HO M BHEIIHE Hallie Tesio otpakaeT crimpaiu JJHK, kotopsie
MepeceKaioT OTAEIbI MMO3BOHOYHMKA, MEHsISI B 9TUX TOYKAX CBOM M3THMObL ¢ KMdo3a Ha JOpao3 1
obpatHo (puc. 5).

Puc. 5. ®paxmanvriocmo onnvt mena cnupanu JTHK

B Touke nepecedeHust BCTpeyaloTCs Ba Pa3HbIX HAMpaBJieHus crivpasient (puc. 6).
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H. b. Ocbmununa. <<3By‘I£1HI/Ie IOXOJKH. Meronuka 03J0POBJICHUSA CIIMHBI U 06peTeH1/m Kp{lCI/IB()ﬁ OCaHKM»

CHNTES SHAKPY LR

oaqepann cens JHK

DparseiiTed DHRAIINN a L S ) Vs IS
greramnyed wenw A i JHE-ronoemo-

i Cmmfes ofcTioned sopael wean JHE

Puc. 6. /lee cnupau /JTHK

DTO NPOUCXOAUT B HALLIEM TeJle TOUb-B-TOUb KaK B peaibHbix cnupaiisix JHK, kaxnas u3 koro-
PbIX JBUKETCS B TPOTUBOIOIOKHOM HAlPABJIEHUHU: CHHTES IEPBOW (JIMIMPYIOLIE HUTH ) UJIET HETIpe-
PBIBHO, @ CUHTE3 BTOPOM (3ala3blBAIOIIEN) OCYIIECTBISAETCS] KOPOTKUMU (PparMEeHTaMu, KOTOpbIe

IIOTOM «CHIMBAIOTCA» .

HBC CIIMpai HHK TEJIa — 3TO €ro NnepeaHAs U 3aJHAA [IOBEPXHOCTHU. 3a,ZIHHH CliipaJjib UACT

IO MMO3BOHOYHUKY (I)paFMeHTapHO, leO6HCI> MO3BOHKAMM, a NIEPEAHAA — HCIIPEPBIBHO.

C Touku 3p€HUA MOBEPXHOCTHBIX q)acunﬁ (HJIGHOK, B KOTOPLIC 06CpHYTbI MbIIBI, KOCTHU U
BCE OpFaHbI) TeJIa MEPEAHIOI U 3aJHIOI0 MOBEPXHOCTU MOKHO IMPEACTABUTDH JICHTOU TpaHClopTepa

(pI/IC. 7), OINOACBIBAIOICTO MPOMEKHOCTD U T'OJIOBY.

Mpumenernue nucma Mé6uyca
8 MexHuKe

« Monoca NeHTOY40r0 KOHBEREPA




H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 7. Tparcnopmep mena

10T (hacCMATBHBIN «KOCTIOMYMK», B KOTOPBII OJIETO HAllle TeJIO, ePEKUAbIBAsICh Yepe3 3a/-
HIOIO0 TIOBEPXHOCTh Ha MEPeIHIO, BCE BPeMs CTPEMUTCS] CKPYTUTb HAC B 3aPOJIBIII, TO €CTh BEPHYTh
B TOUKY OTcYeTa. VIMEHHO B TaKOW 1MO3€ MBI JISKIU B yTpoOe MaTepy, UMest JIMIIb TAK Ha3bIBAEMBIi
MIEPBUYHBINA U3rHO MO3BOHOUHUKA (puC. 8).

Puc. 8. 3apoovuu ¢ ympobe mamepu

«Jlugupymomas» cnupaib, uaynas no rnepegHel MOBEPXHOCTHU Tesla, HEYMOJIMMO CBOPAYUBAET
HAC B «3apOJIBIIII»: C BO3PACTOM MbI HAUMHAEM CYTYJIUTHCS, TO €CTh, TPOM/ISi CBOU IMyTh, CHOBA BO3-
BpalliaeMcsl K Ha4asly — Tak CKa3aTh, «BIAJaeM B JJETCTBO», CKPYUMBAsICh B KOJIEUKO (puc. 9).

T R R R R

e

— =

Puc. 9. Cmapywxa
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H. b. Ocbmununa. <<33y‘l‘dHHe MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U O()DGTCHMH }\'p‘dCVIBOﬁI OCaHKMU»

UroObl «He BMajaTh B CTAPOCTh» paHblle BPEMEHH, Mbl JOJDKHBI camu TIPUIaraTh YCHIIUS,
YTOOBI MepeHsIsl MOBEPXHOCTh Tejla CTPEMIJIACh BBEPX, a 3a/IHsISI — OIMyCKalach BHU3, TO €CTh HE
KJaTh MUAJIOCTH OT MIPUPOMbI, a IeeHanpaBieHHo padoTath. M ocHoBomomnaraommm (akTopoM B
3TOM padoTe CTAHOBHUTCSI BOCCTAHOBJIEHHUE MPABMIILHOTO AbIXaHMs. Beab OT reoMeTpru Halero Jipxa-
HUS U 3aBHCHT Haina urypa. OHa Hacnemyercsi B yTpoOe MaTepH, OTIieuaThiBast Ha TeJie II0a CBOM
KapMUYecKuil y3op (3Ta uHgopmarus Hanbosee NoapoOHO M3JI0KeHa B Moel KHUre « TaliHbl 2eo-
Mempuu ObIXAHUS» ).

JlpIXaHue MPOUCXOIUT B TAKT KpaHUOCAKpasibHOMY putMy (puc. 10), coequHsomemMy B eAMHOE
ABWKEHNE MUKPOBUOPALIMIO BCEX KOCTEM, MBIIIIIL ¥ COCY/IOB.

Puc. 10. Kpanuocaxpanvhwiii pumm

STOT pUTM BKJIIOYAET B ce0s1 JBIKEHNE TIO3BOHOYHMKA OT 3aThUIKA 0 KpecTua. OHU CBS3aHbI
APYT C APYTOM 3a CUET TOTrO, YTO MPH BBIXOIE U3 OOJIBIIIOTO 3aThIJIOUHOTO OTBEPCTHS TBEPAAs MO3TO-
Bast 000JI0UKA CTAHOBUTCSI OOOJIOYKOM CIIMHHOTO Mo3ra (puc. 8). 3/1ech OHa MPUKpEIUIsieTcs K nep-
BOMY ILIEHHOMY TO3BOHKY, KPECTILy U KOIMYMKY. Tak CBSI3BIBAIOTCS MEXAY COOOM MO3T M Ta3oBas
00acTb.

Kpome moBepxHOCTHBIX (hacliiii y HAC ecTh U OoJiee TJy0OoKHe, uayiye BHyTpu Tena. U yxe
onun ¢popmupytor cnimpais JHK, otnensst B cBoeM mepecedyeHruu OTHes bl MO3BOHOYHUKA APYT OT
apyra.

JIBukeHre 3THX BHYTpeHHHX (pacimii (puc. 5), konupymomux oopa3 cimpanein JTHK (puc. 4),
CJie/lyeT HarpaBJIeHUsIM BJIoXa U Bblioxa (puc. 11).
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H. b. OcpmuHMHA. «3By4aHHe MOXOAKH. MeTOIMKa 03/I0POBJICHHS CIIMHBI M OOPETeHHsT KPAaCUBOH OCAaHKI»

BbIOOX

Puc. 11.
Dacuuansvroe HanpaseHue 600Xa U bl00Xa

B nneane nenra, mpoxonsiias 1o JIOnaTkam 1 KHUBOTY, IOJKHA CTPEMHUTHCS BHU3, a €€ BTOpast
TIOJIOBMHA, TIOMHUMAIOIIAS TPY/Ab U SITOAUIIBI, — TSHYTHCS BBEpX. «JIoMaToyHast Criupasib», Mepexos
Ha JKMBOT, MPEMSATCTBYET €My B IOMBITKAX 3aloO3TH HAa TPyAb U 3a)aTh 00JAaCThb IPyJOOPIONIHOM
muadpparMel. B cydae Takoro STaJOHHOTO JIBMKEHHSI MBI Oy/IeM 3aCTpaxoBaHbl OT POCTA XOJIKH, a
rpydb, HAOOOPOT, HAYHET MPUTIOJHUMATHCS BBEPX, KaK U SITOUIIBL.

Crmupamu [THK, BeTpeyvaroniyiecst BHyTpH Tesla, He MepeceKaroTcsl, a PacXoasaTcs, COMMKasiCh.

Kaxk kpacuBo u 06pa3Ho Beipasusics raBHbii repoit M. Kocronesckoro B pusbme «be3vimsin-
Has 36e30a»: «Hu oiHa 3Be31a HUKOTIa He OTKJIOHSIETCS OT CBOEro MmyTu». CriMpaiiy He MOTYT Tiepe-
ceubCsl IOTOMY, UTO B MECTe UX CONMMIKEHHST HAXOUTCS BPEMSI.

[TpencraBuTh 3TO JIETKO C MOMOIIIBIO IECOYHBIX YACOB, KOTOPHIE ABJISAIOTCS 00pa3om pparMeHTa
cnupanu JJHK (puc. 12).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 12. @pakmanenocms cnupaau /JHK u necounvix uacos gpueype uenoeexa

Ecnu nepekpbITh OTBEPCTHE, COSTUHSIONIEE ABA COCYAa, Yachl (DYyHKIIMOHUPOBATh He OyIIyT.
Ecnu otBepcTHe OyieT CIMIIKOM OOJIBIIMM, TIECOK U3 BEPXHEro COCy/la OUeHb OBICTPO MepeTeueT B
HYDKHHU, W IIUKJT ocTaHoBUTCS. Eciii oTBepcTre OyeT M3JHUITHE y3KUM, TO OOMEH BEIleCTB 3aMe/l-
JIUTCSI, U YK€ BIIOJIHE PEATbHBIN «IIeCOK» Oy[eT MPUBOAUTH K OTIIOKEHUSIM «COJIEH» B MBIIIIAX U
COCyJax OpraHu3Ma, KaJblIUHUPYs UX. [1aBHOE — OaslaHC U TapMOHHSI.

B cpaBHeHuM ¢ IpyrumMu MJIEKOMUTAOIIMMY [TO3BOHOYHHK YEJIOBEKa YHUKAJEH, TOTOMY YTO
Mbl €IUHCTBEHHbIE MPSMOXO/SIINE KUBOTHbIE (OT KOTOPBIX, COIVIACHO YTBEPKACHUSM MEIUKOB,
YeJIOBeK a0COIOTHO HUYEM 10 (PU3MOJIOrHU He oTindaetcst). KoHeuHo, ecTh HeKOTOpbIe JKMBOTHBIE,
KOTOpBIE TOKE MBITAIOTCS XOAUTh Ha JBYX Horax. Ho HUKTO U3 HUX HE «HaHU3aH» TEJIOM Ha I'paBU-
TAIMOHHBIN KOPUJIOP, COSAMHSTIONIHI Hac ¢ 3emuielt 1 HeboMm uepes nmpomMekHOCTh 1 OOJIBIIION POf-
HIYOK (puc. 13). Bokpyr storo kanana u ooBuBatotcs cnimpaii JHK Hamrero tena, onuceiBaomnye
repexobl OJHOTO OT/e/a MO3BOHOYHUKA B JPYTOil.
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 13. I'pasumavyuonmwiii kopuoop
Hare Teno siBisieTcst peajibHBIM aHAJIOrOM CTBOJIA iepeBa. Beib, HECMOTPsI HA TO, UTO MBI SIBJISI-

€MCsl JKMBOTHBIMHM, MbI JBIIINM, KaK JepeBbsl. M3-3a TOro 4To JepeBbsi TOKE PacTyT BBEPX, OJAHUMA-
SICb B T'PAaBUTAIIMOHHBIX TIOTOKAX, Y HAC TaKasl ke reoMeTpus Ibixanus (puc. 14).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 14. Yenosex u oepeso

,HBIX&TCJILHI)IC IMOTOKH, CJIEAYA 3a Mar HUTHOM SHCpFHCﬁ, HAKPYYUBAKOTCSA BOKPYI HAILICTO I'pa-
BUTALITMOHHOTI'O KOPpHUA0pPA, KaK ITOTOKH )I(HI[KOCTCfI, HUAYIIWE 10 CTBOIY AC€pPEBa, — BCIIOMHUTE KPYIr
Ha Cpe3€ CTBOJIA A€PEBA, IT0O KOTOPLIM OIIPEACTIACTCA €ro BO3pacT (pI/IC 15) Bor tak n pacTeT AepeBo,
a 3HAYUT, 1 ObIIIAT.

Puc. 15. Cpes depesa
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H. b. Ocpmununa. «3ByuyaHue moxoaku. MeToauka 0310pOBJIeHHUsI CTUHBI U 0OPeTeHUs] KPACUBOU OCAHKI»

Ewme I'éte noquepkuBan TEHACHUUIO IPUPOIBI K CIMPAIBbHOCTH, Ha3bIBask CIIUPAb «KPUBOW
’KU3HW»: BUHTOOOPA3HOE U CIIUPAJIEBUIHOE PACIIONIOKEHHE JINCTHEB HA BETKAX JEPEBbEB, CIMPATIb-
HOE pacIoIOkKEHHUE CEMSIH B MOICOIHEUHHKE, B IIMIIKAaX COCHBI, aHaHACaX, KakTycax u T. 1. Bce 310
OIUCBHIBAETCS CIIMPAJIBIO WK YnciaaMu PrdoHayum.

DHepreTuvecKue MOTOKH CIUPATBLHO 3aKPYUMBAIOT M caMy PEBECHHY JepeBa, U WAYIIHE T10
CTBOJIY KUJIKOCTHBIE TIOTOKU. DTO CBOWCTBO HPOSBISAETCA AaXe TOrJa, Korja cpyOleHHOoe IepeBo
cTajio crpoiiMarepuasioM. PakT, U3BECTHBIM BCEM JIepeBOOOPadbOTYMKAM: OpyC CHEIMaIbHO MTPoja-
eTCsl CBIPBIM, YTOOBI €ro MOXHO OBUIO OBICTPO cOOpaTh B KapKac BO M30€KaHUE €ro CKpyuMBaHUs
«IIPOMEJIEPOM» IIPH YcyIIKe. VIMEHHO MO3TOMY TaK CJIOXHA TEXHOJIOTHS TMOATOTOBKU JPEBECHHBI,
CBSI3aHHAS C BBIACPKMBAHUEM TEMIIEPaTypHOTO peXvMa M TMOoAAepkaHheM BiaxHOCTH. Crimpasib-
HOE JIbIXaHHe JiepeBa MOJHUMAETCSI BOJb CTBOJIA TOUb-B-TOUYb KaK KPYTHTCS AEBYIIKA BOKPYT IIeCTa
(puc. 16).

Puc. 16. Taney soxpye wecma

W 3HaumT, Hallle TeJio Bce BpeMsi COBEpIIAET CBOM TaHell. [IBa mapTHepa — MyKcKasl U KeHCKast
SHEPruy — TAaHLYIOT MO/ My3bIKY IPOCTPAHCTBA: MY)KUMHA KPYKUT KEHILMHY B KOCMUYECKOM BaJjbCe.
Benp Hain onopHO-ABUTaTesbHBIN anmapaTr ciocoOeH padoTaTh TOJBKO 33 CUET JBHKEHUS CIUPAIU
Tesa.

Ms1 pactsiHyTH Mexkay 3emieit 1 Hebom, padoTast MpOBOOJHUKAMU SHEPTUH TOUb-B-TOUb KaK
MIPOBOJIHMK B 2JIEKTPUYECKOM M0JIe, BOKPYI KOTOPOTrO CHMUPAJIBbHO MOJHUMAETCSl MarHUTHOE TIOJIe.
[Mpoucxomut camasi oObIYHast pabOTa MEKTPOMATHUTHOIO TOJSI BOKPYT EKTPUUYECKOTO MPOBOJI-
HUKa, KOTOPbIM CTAHOBUMCS Mbl camu (puc. 17).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

+

Ty

L

Puc. 17. Inexkmpomaznummnoe none

OnTtuyeckue NOTOKM Teja, UAYIIUE BAOIb IPAaBUTALIMOHHOTO KOPUIOPA, SBJISIOTCS MYXKCKOM
SHEpruei, a MarHUTHBIE TOTOKU BOKPYT HETO — TAHLIEM KEHCKOW SHEPTUU BOKPYT MY KCKOI'O ITOCTO-
sHCTBa (puc. 16). B utore Halm opraHbl BbIKJIAIBIBAIOTCS HA «MarHUTHbIE TAPEJIOUYKHU», KOTOPBIMU
CTaHOBATCA AnadparMsel Tesa. KoHeuHO, yiCTO B (PU3MUYECKOM IUIAHE OPraHbl JepiKaTcs Ha CBSA3KAX.
Ho He Oynp MarHUTHOTO MOJISA, T€ PACTSHY/IUCH OBl TOPA3/I0 PaHbIIE.

Hnacparmoii ¢ TOYKM 3peHMs] OCTEONMATUH SBJSETCSA J00asi TOPU3OHTAJBbHAS TUIOCKOCTh
Hamlero Tena (TOTMEpevHsdt cpe3). DT auadparMbl MOIOOHKI cpe3aM CTBosa nepea (puc. 15).
OcCHOBHBIMH ke TriapparMaMu Tesa sIBJISIOTCS] MecTa Iepexojia M3ruooB TO3BOHOUHMKA (puc. 18).
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H. b. OcpbmunnHa. «3By4aHue MOXOOKU. MeToimKa 03J0POBIICHHUs CIIMHBI M OOPETeHUsI KPACUBOW OCAHKU»

Puc. 18. Cpe3zvl ocnoenvix ouagppazm mena

Kpome auadparMel TopakaabHOIO BbIXoJa (MecTa nepexoja IeHHOro oT/es1a No3BOHOYHUKA B
I'PYIOHOI), B Ujease UMeIoLIel HaKkJIoH B 23 rpaayca (OT celbMOro IEHHOro MO3BOHKA Ha SPEMHYIO
BIIQJIMHY), BCE OCTAJIbHBIE IuadparMsl — Ta30Basl U IpyAHast — JOJKHBI UATH CTPOTO TOPU30HTANIBHO.
ITO U €CTh CEUEHUS] MArHUTHBIX ITOTOKOB, HAKPYYMBAIOIIMXCS] BOKPYT ONTUYECKOTo KaHajia, MPOXo-
JAIEro BHyTpH Tesa (puc. 19).
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H. b. Ocbmununa. <<3By‘lllHI/le MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U O()peTeHHH KpaCMBOﬁ OCaHKW»

[papuTauMa

Marumtiuoe
Mame

TemHan
IHEPIHA

—
Buanone

3I1EHT el gh L=t i MOTO

AHTHIPABHTALMA

Puc. 19. Tloas 6 opeanuzme uenosexa: mazHummuvle 80AHbI 0OOPAUUBAIOMCSL BOKPY2 ONmMuUe-
CK020 Kopuoopa

ITH MarHUTHBIE «OMIONEYKU» ITOMOTAIOT CBSI3KaM TO[/Iep)KMUBATh Halli oprael. [loatomy ot
IIPaBUJILHOI'O HAKJIOHA CPE30B OCHOBHBIX JUadparm, MeCT Nepexosia OQHOTO OT/e/Ia TO3BOHOYHUKA B
apyroii (puc. 18), 1 3aBUCUT Hallla ocaHKa. [lnadparMel HAaHM3aHbI HA ONITUYECKUNA KOPUIOP HAILETO
TeJla TOYHO Tak *ke, Kak crpayiu JJHK Ha kopuaop, KoTopblii siBiisieTcs: akyctiuueckum (puc. 20).

24



H. b. Ocbmununa. <<3By‘lllHHe MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U OépﬁTeHI/IH Kp’dCI/IBOﬁ OCaHKMU»

Puc. 20. Akycmuueckuii kanan cnupanu /JHK

Nwmenno nostomy cnmpanu [JHK pearnpyioT Ha 3Byk peun. OOnacTb Ha «IJ1aBHOM KaHaJie»,
B KOTOPOI HAXOAWTCSI aKTHBHBIM LIEHTP (pepMeHTa, OMOJIOTM HA3bIBAIOT «IACThI0», MOCKOIbKY OHA
OTKpPbIBAETCsl, KOIJa B MECTaX COEAMHEHUs] HYKJIEOTUOB MPOUCXOAUT 00pa30BaHUE HOBBIX CBS3EH
npu cuntese PHK.

«[Tacte» cnmpanei [JHK Haiero tesia Ha CTbIKe IPyHOrO M MOSICHUYHOIO OTAEJIOB OTKPBIBA-
eTCsl TOYHO TaK JKe: pa3iaMbIBaeTCsl, Kak Kpatoxa xyieba, — BO BpeMsi MPOXOKAECHHS KPaHUOCAKPaJIb-
HOT'O pUTMa TeJI0 U3rudaeTcs BOJIHOU, MpHOTKpbIBast «pot» JKKT (puc. 21).

25



H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 21.
Tlepeceuenue cnupaneii 8 corHeuHOM CnaemeHuu

dusruecKu Takou Mmpoliecc 00ecreunBaeT CUCTeMa JICBUTAIIMY, HAXOAAIIASICS MEXK Iy HUKHEN
Y BEpPXHEW MojoBUHaMU Tefa (puc. 22).

Puc. 22.
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Cucmema nesumauuu 8 2KKT

Co cTOpOoHBI TO3BOHOYHHMKA 3T 30HA JIEBUTAIIMU HAIITYITBIBAETCS IMKOMW, OTAEJISIONIEH IPY/IHOM
OTJIeNT OT MOSICHUYHOTO0. MiHavye Kak Obl MOTJIa MPUOTKPHIBATHCS «IACTh» CIIEPEH, CIM ObI He OBLIO,
yemy 3akpbiBaThcsl c3aau? Kak Obl MBI BOOOITE CMOIJIH IIJIABHO TMEPEABUIaThCS BOJTHOM, €ClTd Obl
OT/IeJIbl IO3BOHOYHMKA He OBUTH OTJIENICHBI PYT OT Apyra?

[IpencraBbTe cede AEpeBSIHHYIO 3MEHNKY WU TyCeHUITy (puc. 23).

Puc. 23. Jlepesannas eycenuya

Ecnu Obl B Hell He ObUTO TUCKPETHO COEAMHEHHBIX (PParMEHTOB, OHA Obl HE MOIJIA U3BUBAThCS.
Kaxnas OycuHKa 3TO¥ 3MelKH sBJsieTCs (pparMeHTOM eTuHOM 1ienu. VI30orHuTe 3MeiKy — OTKpoeTcst
1IEIb.

Bropoi1 nepexos rpyJHOro oT/esa B IIEHHbIM BUJIEH TOXE IO SIMKE, TOJIbKO HAXOAAIIEHCS CIe-
penu, Tak Ha3plBaeMoM sipeMHOM sime. COo CTOpOHBI IIO3BOHOYHMKA HA CTBIKE 9TUX OTHEJIOB IO3BO-
HOYHHMKA, HA000pOT, OyAeT ropka — CeJlbMOM IIEHWHbII MO3BOHOK (pHC. 24).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»

Puc. 24. 3onwvl aesumanuu na nepexodax omoenos no36OHOUHUKA

Ecnu Bbl He MOXeTe HalllynaTh sIMKY Ha CThIKE IPYJHOIO U MOSCHUYHOIO OT/IEJIOB MO3BOHOY-
HUKa, 3HAYMT, Ballla BEPXHsIs MOJIOBUHA TeJa OraJla Ha HIKHIOK.

[Tpu XxpoHUYECKOM CIia3Me CUCTEMBI JieBuTarmu «poThk» JKKT 3akpeiBaeTcst, 0OMeH BeIllecTB
3amepisiercs. [locMoTpute, BO YTO MpyU 3TOM MPEBPAIIAETCS HAllla OCAHKA: TPYAb U SITOAMLIBI OITyC-
KaloTcs (3ej1eHast JIMHUSA), a )KUBOT PACTET BMECTE C XOJIKOU U CYTYJIOCTBIO (KpacHasi IMHUS) — puC. 25.
[lepenHsis NOBEPXHOCTH TeJa MOJI3ET BHU3, 4 3aJHSsI TIOBEPXHOCTD MOATATUBAETCS HaBepX.
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H. b. Ocbmununa. <<33y‘l‘dHHe MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U O()DGTCHMH }\'p‘dCVIBOﬁI OCaHKMU»

Puc. 25. Henpasuavhble nHakaoHvl cpe3os ouagpazm (cnesa). 3akpvimas CUCmema NesUmanuil
(cnpasa)

TOJIBKO 30HBI JIEBUTAIIMY M IPABUJIbHBIE N3rMOBI BAILIETO Tejla 00eCIIeYUBAIOT €My JIETKOCTh IPH
nBukeHUH. CTOUT 3aKPBIThCS 30HE JIEBUTAIIMM, KAK 3a/IHSs1 IOBEPXHOCTh TeJIa HAYMHAET TAHYThCSA
BBEPX, YBEJIMUMBAs POCT XOJIKH. VI B 9TOM Cilydae BbI TepsieTe CIOCOOHOCTD «JIeTaTh», KaK «JIeTajia»
Ta JeByIIKa, oOpaiaBinas Ha ceOs BHUMaHHE BCEX MPOXOXKUX. Belop OHA JIEHCTBUTEIHFHO Mapuia
B MIPOCTPAHCTBE, CKOJIb3MJIA, KaK CEPMUHIUCT, KaK MapyCHUK MO BOAHOU rnagu. Y umeHHO Takoe
YCTPOKCTBO TeJia ObUIO MPETyCMOTPEHO MPUPOJION JIJTS UeJIOBEKa.

Crnenys 3akoHaMm (PU3HKH, CUJIBI BO3/IEUCTBUS PUBOIAT K MOSABJICHUIO CUJI MPOTUBOJIEHCTBUS.
[TosTomy nposiBeHHe CUJT TPaBUTALIMU, KOTOPBIE JaBsAT HA HAIIl TO3BOHOYHUK, BCEI/Ia COMPOBOXKIa-
€TCs1 BOSHUKHOBEHUEM CHJT AHTUTPABUTALIMHHOTO OTTAJIKUBAHUS1, IPOTUBOIOJIOKHBIX TPABUTAIIMOH-
HOMY TPUTSDKEHUI0. B MOJIONOCTH 3TH CHJTBI TPOTUBOOOPCTBYIOT APYT C JPYTOM.

C BO3pacToM CHJIa TPaBUTAIMY CTAHOBUTCS CUIIbHEE, YTPaMOOBBIBAsI HAC, TIPYKMMAS K 3eMJIe,
yKOpauMBasi MO3BOHOYHMK, YIUIOIIAs HE TOJMbKO Yeper, HO U Mo3r. BepxHss MojoBMHA yepemna
(«KpbIIIIa yeperna») CITyCKaeTcsl Ha IJ1a3a, Cykast OpOUTATIbHYIO IeJTb, 3a)KUMast 00JIaCTh EPEHOCHIIBL.

He omyriiaemple HaMu aHTUTPABUTAIIIOHHBIE CUJIBI, TEM He MeHee, 00JIeryaiT HaM Tepe/iBU-
JKeHHe 110 3emMJie, OMOorasl JUCKaM — aMOpPTU3aTopaM MO3BOHOUYHUKA — JeMII(pUPOBATh U CMSATYaTh
HarpysKy, IpOTUBOCTOsI cuiaM TpaButaiiui. O6paTruTe BHUMAaHUE, IETU MTPHITaloT C YIOBOJILCTBUEM, A
YeM CTapilie Mbl CTAHOBUMCS, TEM peske MoAnpsrruBaeM. HecMoTpsi Ha TO 4TO ellle criocOOHBI XOIUTb U
naxe Oerathb, NPBDKKKA HAM YKe TAI0TCS ¢ TPpyaoM. HekoTopbie cTapuiky MIyT BIIOJIHE OOIPO, CEMEHSI
HOTaMH, HO CHJIBI U JKeJIaHWE MPbIraTh Y HUX MPOMAJAIOT C MOsBJISHUEM O0JH U AUcKoMpopTa.

Bcrpeua cuit rpaBUTAIlMM M aHTUTPABUTAIIMM POKAAET B JUCKax siBjieHue Jieutanuu. Coo-
CTBEHHO, TTOTOMY MPOCTPAHCTBO ME3KAY MO3BOHKAMMU U 3aIOHSETCS] KOJUIATeHOBBIM CONEPKUMBIM
(puc. 26).
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H. B. OcpmuHMHA. «3By4YaHHe TTOXOAKH. MeTOANKA O3I0POBJICHNS CITHBI M 0OPETEHNUS KPACUBOI OCAaHKM»
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Puc. 26. Cmpoenue nozeornounuxa

TakuMK MajbIMM 30HAMM JIEBUTALIMK B MMO3BOHOYHMKE SIBJISIOTCS MEKIO3BOHOYHbIE AUCKU,
obnaaonye IeMIiprupyoIIMA CIOCOOHOCTSMHU ramaka. biaromapss UM Kax[plid IIO3BOHOK MIMEET
BO3MOXXHOCTh CAMOCTOSITEJIHO U3rndaThest. [Ipy 3ToM Bce OHM HaHW3aHBI HA «TIPYKHUHY>» TTO3BOHOY-
HUKa TeJia, KOTOpasi UMeeT CBOIO MTPOrpaMMy M3THOO0B — YepeJOBaHUe JIOPI030B U KM(O30B.

Kax Ob1 MBI HM M3rHOQTICH WM HU CKPYUYHMBAJIHCh, [IeJ1asi HAKJIOHBI B Pa3HbIE CTOPOHBI, M3THOBI
MO3BOHOYHHKA, KaK BaHbKA-BCTaHbKA, IOJKHBI BO3BPAIATHCS K STAJIOHHBIM U3rHOaM, 32 {yMaHHbIM
B OTHOIIIEHWH HAC IPUpPOIoi. Bce 9T0 BO3MOKHO JIMIIIL P ONTUMATBHOM CHJIe ¥ THOKOCTH MBIIIIII,
AeprKalux MOSICHULLY U (POPMUPYIOIIUX IPYAHYIO KJIETKY.
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; -
Hartre Tesno, cocrosiiiiee U3 Tpex vacTeid, BRICTPOEHO, KaK TpexcTyneHvaras pakera (puc. 27).

a
W
!

«Pakera»

&

A

i /

Puc. 27. «Pakema» uenoeeueckozo mena

) ké

Hammm tpu crynenu Tena (ronosa, BepXHssl U HUKHSS TIOJIOBUHBI TeJla) HAHW3aHbI HA TPaBUTA-
IIMOHHYIO OCh, KaK KOJIEUKM B MIPYIIEYHOW nupamujie. TOYHO Tak ke co3laHa u pakera. Eciu Obl
OHa He CTOs/1a MPSIMO MM He ObUIa BHICTPOSHA CHMMETPUYHO, OHA OBl HUKOT/IA HE B3JeTeNa.

OrtevecTBeHHBII HOCUTEINb «C0I03» C TPOAOIBHO-TIONIEPEUHBIM pa3eIeHUEM CTyIeHEH MOTHO-
CTBIO MIOBTOPsIET (POPMY HAIIIETO TeJa: MPOJOJIbHbBIE CTYNIEHH — TO JJBE HAIIIMX HOTH, JIBE TIONEPEYHbIE
CTYNEHH — 9TO HWXKHsISI U BEPXH;sIsl IOJIOBHHBI TeJIa, & TPEThsI CTYIEHb — 3TO TOJIOBA.

Cama ujiest MHOTOCTYTIEHUaTOCTH PAaKeThl BOHHKJIA U3-32 HEOOXOIMMOCTH SKOHOMHH TOILIHBA,
PAcCUMTAHHOTO Ha BBIBEJEHUE €€ Ha ONpeieSIeHHYI0 BBICOTY. KOHCTpyKIMsI Hamero Tena, mogooHast
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TPEXCTYMEHYATON pakeTe, TOXe MO3BOJSAET SKOHOMUTh CHJIbI, KOTOpbIE MPUPOJIA BhIACINIA HAM Ha
BCIO JKU3Hb.

B peanbHOIT pakeTe pa3aesieHHIo CTYNeHel ClIocOOCTBYET B3PbIB, SHEPIUsI KOTOPOTO OTTATKHU-
BaeT HU)KHIOIO CTYNEHb BHU3, TIOChLIast IBE TIEPBHIX BBEPX, OT KOTOPBIX, B CBOIO OYEPE/ib, OTMAAAET
BTOpasi CTYIIeHb, YTOOBI MTO3BOJIUTH TOJIOBKE PAKETHI JIETETh B KOCMOC.

B uenoBeke mporcXoauT HEUTO MOIOOHOE: UMEHHO MPOIIECChl XOJIOIHOTO TEPMOSIIEPHOTO CHH-
te3a, uaymue B HaneM KKT, mo3BoJISIOT AepXkaTh Ha BECY BTOPYIO «CTYIEHb», OTTAIKUABAsS €€ OT
niepBoi. OT roJIOBBI BTOPAasi «CTYIEHb» OT/eJIeHa MOXOKUMH MTPOILIECCAMU, TIPOUCXOSIIMMH Ha rpa-
HUIIE UX pa3ziena. 3/1eCh HaXOIATCS IMTOBUIHAS M TTAPAIMTOBHUIHBIE XKeJe3bl, KOTOpble Oe3 MpeyBe-
JIMYEHUsI MOXKHO Ha3BaTh SHEPropaciipeeuTeIbHbBIM IIMTOM HAlllero opranusma (puc. 28).

Puc. 28.
Il[umosuodnas sncenesa

U Bce 311 TepMoOsiAepHbIE MPOLIECCH BCETa COMPOBOKIAIOTCS PACTSIKKON, oOecneunBaromeit
cBOOO/TY BBUIETA BBIIIEJIEKAIIEH «CTYIIEHN». DTAJOHHOE COCTOSIHUE 30HBI PACTSKKHM MEKY TIEpBOI
Y BTOPOH «CTYNEHSIMU» Teja JIEMOHCTPUPYET JUIMHA Oesofl JIMHUM kuBoTa (puc. 29). A creneHb
CBOOOJIBI MEK Ty BTOPOI1 1 TPEThEM «CTYMEHAMI» (MEXK/Ly TEJIOM U TOJIOBOM ) TIOKA3bIBAET JUIMHA IIIEH.

Puc. 29. beaas aunus scusoma,; omcymcmeue 6enoii aunuu Hcusoma (cnpasa)
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[epBast u BTOpasi «CTyMeHW» OTAEJIEHBI IPYT OT JIpyra rpyaoOpoIIHON auadparMou, mpej-
CTaBJISAIONIEH COOON HEKMH «mapantor» (puc. 30).

Ouadparma

Puc. 30. «llapawirom» 2pyoooprownoii ouagppazmot

Korna Ha BbIOXE rpynoOpiomHas auadparma NogHUMAeTcs1, OHa BHITAJIKUBAET BBEPX BTOPYIO 1
TPETBIO «CTyneHn». [Iponucxonamuil Benes 3a BBIIOXOM BJOX JOBEPIIAET BbUIET BBEPX BTOPOM «CTY-
IIEHW» 34 CYET HAIIOJIHEHUS JIETKUX BO3/1yXOM.

[Iles B aTOM Ccilyuyae BBITATMBAETCA BBEPX, KaK BbIABUKHASA CUCTEMA TEJIECKONA, TOACOEANHSAS
cosHaHMe K BeicimM cepaM. Ho Tak kak Mbl TssHeMcs He Tosbko K HeOy, Ho 1 k 3emuie, To BcTpeda
ABYX IPOTHBOIIOJIOKHBIX TOTOKOB B HAIlIEM TeJle TPOMCXOAUT HE TOJIBKO B MECTaX CTBIKOBKM COCE[-
HUX OTJEJIOB MIO3BOHOYHMKA U COCEIHUX MO3BOHKAX (IIPOKJIAJKA MEXAY KOTOPHIMU B BUJIE MEKIIO-
3BOHOYHBIX JIUCKOB, JIeMII(PUpPYsl, CIIOCOOCTBYET «OTCKOKY» BEPXHErO MO3BOHKA), HO M B KAXKIOM
«IMKCeNe» MaTpULbl Halero Tesia. M Bce OHM BOMCHIBAIOTCS CBOMMU JIBMKEHUAMU B €IUHBINA PUTM,
M3ru0aloIINi HAC MPOIOIBHO U MoTiepedHo. Tak BHYTPH OAHOTO JOMHUHAHTHOTO JIBIKEHHUS TIOSIBIISI-
€TCsl MHOKECTBO Jpyrux. B kauecTBe mpuMepa MOKHO MPUBECTH BUJ TpaHCHopTepa Tena (puc. 7),
BHYTPHY KOTOPOTO HaXOOUTCs BocbMepka (puc. 11).

Oo6parnTe BHIMaHUE, KaK UICTOHYAETCS «paKeTa» HaIllero Tejia, CTAHOBSICh C BRICOTOM Bce Ooriee
SHEPreTUYECKH TOHKOM. Teno cTpoutcst CHU3Y, ero (hyHIaMeHT (HMKHSIS TTOJIOBMHA Tejla) Hanbosee
MaTepHajieH 110 OTHOILEHUIO K BEPXHEN MOJIOBUHE — KOCTH Ta3a caMble IJIOTHBIE U TsKelble. Bropas
«CTYIEHb» Halllell «paKeTbl» BBICTYIAET 30HOM PACTSKKH MEkK/Ay EPBOM U TPEThel, U MOTOMY OHA
6onee umHHAsA. Majio Toro, pedepHasi CTpyKTypa TPyAHOM KJIETKH OoJiee Jierkasi, 4eM KOCTHU Ta3a.
I'pynHas KjeTKa 3allMINaeT Hally JIETKUE, KOTOPblE U Ha3blBAIOT «JIETKUMMU», TIOCKOJIbKY, SBJIASACH
AHAJIOTOM PBIOBETO ITy3bIpsi, OHU HE TOHYT B BOJIE.

TpeThst «CTyneHb» — TOJI0Ba; HECMOTPS Ha TSDKEJIBIN Yepel, OHa ee Oosee Jierkasi, moTomy
YTO MApPUT, NOAJEPKUBAACH CUJIAMH aHTUI'PaBUTALMU. Beb Korja OHM yMEHBIIAIOTCS, TPaBUTaLIUS
B/ABJIMBAET Hallly T0JI0BY U 1IEl0 B Teso. [I03ToMy Tak oTIn4aercss CTpOeHHUe CKEJIETHBIX MBbIIILL OT
MHMUYECKHX: TTOCIEeIHUE OoJiee TOHKH, YyBCTBUTEIILHBI M PAHUMBI M IIOTOMY B TIEPBYIO Ouepe/ib pea-
TUPYIOT HAa SMOLIMU.

Bor takas cryneHvaras uepapxusi.

33



H. b. Ocbmununa. <<3By‘lllHHe MoxXoaku. Meroauka O310POBJICHUSA CITUHBI U O()}?GTCHI/IH }'\'p’dCI/IBOﬁ OCaHKMU»

IHouseT co3HaAHUA

YesoBeK — 3TO €AMHCTBEHHOE XUBOTHOE, SIBJIAIONIEeCs MPOBOTHUKOM Mex 1y Hebom u 3em-
JIeil. DeKTpUYecKre TOKHU, KOTOPBIE 3aKPYUMBAIOT MArHUTHOE T0JIe BOKPYT I'PABUTAIMOHHOTO KOPH-
Jopa TeJjia, OH MoJTyvaeT OT 3eMJIU B BUJIE €€ TeJLTYPUUECKUX TOKOB, CBS3aHHBIX C MATHUTHBIMU CBOM-
cTBaMH 1uiaHeThl. [ToaToMy Tesno uenoBeka sBJseTcs AUaMarHeTUKOM, TO €CTh BEIIIECTBOM, KOTOPOE B
OTCYTCTBHE BHEIIIHErO MarHUTHOTO TOJIs1 HeMarHUTHO. [Tof ieficTBreM BHEIIHEro MarHUTHOTO TIOJIst
(a MBI Bce BpeMs1 HAXOIUMCS O] JEMCTBUEM MAarHUTHOTO TOJIst 3eMJTN) Kax/Iblid aTOM JIuaMarHeThKa
npuoOpeTaeT MAarHUTHBI MOMEHT, HalpaBJIieHHbI HaBcTpedy mojio. COOTBETCTBEHHO, HaIlle TeJlo —
9TO MarHuT, COOpPaHHBIN U3 MHOXECTBA MaJIECHPKMX MArHUTUKOB — JTUTIOJICH, KOTOPHIMU SIBJISIIOTCS U
MOJIEKYJTbl, U KJIETKU, Y TIO3BOHKH, U OTAEJIbl TO3BOHOUHUKA.

AKyCcTHUYECKMI1 KaHal, IO/l My3bIKy KoToporo TaHiytoT Haii JIHK, a ¢ Humu u Bee Haiue Telo,
SIBJISIETCS JIJIS1 HETO ONTHYeCKUM. [103TOMy Tesio U M3ydaeT cBeT B OOJBIIUHCTBE CBOEM B CHHE-
3eJIEHOM YacTH CheKkTpa. Bce rmporiecchl, MpoucXoAsiye B OpraHu3Me, COIPOBOXKAAIOTCS IEKTPO-
MarHUTHBIM U3TydeHueM. [laxe Hal MbICIA U SMOIMM €CTh HE YTO MHOE, KaK MPOsIBJIEHUE reHepa-
[IMU STUX BOJIH.

MepusioM KoIMUYECTBa CBETa, M3JTy4aeMOro YeJIOBEKOM, CTAHOBUTCS ero Bo3pacT. [1o Tyckiomy
CBETY JIAMITOYKH MBI TIOHUMAeM, YTO OHA CKOPO TMeperoput. TOYHO Tak ke MbI CIOCOOHBI MOJICO3HA-
TEJILHO OIpeIesIsATh BO3PACT YeJIOBEeKa MO UCXOAAIIEMY OT Hero cBeueHuo. 1 310 0co6o spKo mposiB-
JISIeTCs TIPU ABVKEHUU — TIO TeJTy YeJIOBeKa HAYMHAKOT MPoOeraTh BCIIOJIOXU CBETOBBIX BOJIH U Tepe-
JaBaTh MHMOPMAIMIO 00 OpraHU3Me CBETOBOM MOP3STHKOM.

Mortofple 0¥ IPY 3TOM UCKPATCS, KaK TMCKOTEYHbIe Iaphl, Belb OMOJIOTMYECKU BO3pacT U
MpeCTaBIsIeT cCOOON Hary SHepreTuky. Kak yTBepkaaoT (pU3UKH, MBI €CTh CBET U MaTepUsi OHO-
BPEMEHHO.

CBouM 3peHreM Mbl He BUJIUM 3TOTO CBEUYEHMS, IIPU ITOM pearupyeM Ha HEro BHyTPEHHUMU
«JJaTYMKaMW». YBBI, ONITUYECKAs] CUCTeMa HallluX IJ1a3 HACTPOEeHa Ha MPUHSTUE JIUIIb ONpeiesieH-
HBIX JUIUH BOJTH, MPOSIBJISIIONIUXCS TOJILKO B BUAUMOM Auarna3zoHe. Ho, K cdacThio, y Hac ecTh elle
OJIHA OINTHUYECKasl CUCTeMa, TaK Ha3biBaeMblid MU(DUUECKU TPeTHil 171a3. IMEHHO UM MbI CUUTBIBaEM
ucxofsiee oT yenoBeka ceeuenue. [Ipuuem nenaem 3to, pearupyst Ha MH(PPa3ByK, KOTOPBIN BBICTpa-
MBaeT BOKPYT HAC rojiorpaMmy CBETa.

3ByYUT MUCTUYECKU U KaK MUHMMYM HerpaBorogooHo. Ho Ha camom jierte, Kak roBapuBaj
[Hepnok Xonmc: «Bce anementapHo, Batcon». Y npu 3ToM (paHTacTUECKM 3aXBaTHIBAIOIIE U TIpe-
KpacHo. [Toromy 4uTO TakoBa cama ku3Hb. Te, KTO HE BUAUT €€ CBETAa U He CJIBIIIUT €€ 3aBOpaKUBa-
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I0IIel MY3bIKH, HE CIIOCOOEH BIHCATHCS TAHIIEM CBOETO TeJja, ABUKEHUEM KakJIOW CBOEH MOJICKYIIbI
B €€ PHUTM.

UroObl yOeauThCsl B TIPABIMBOCTY MOMX CJIOB, HAYHEM pa3OMpaThCsi C CAMOTO Havaa.

Harte Teno HaxoguTcsi B rpaBUTALMOHHBIX MOTOKaxX. CBepXy B HAIl OOJIBIION POIHIYOK CITyC-
KacTCA 1101 JI@IZCTBHGM CUJI TpaBUTAllN aKyCTI/I‘IeCKI/Iﬁ IIOTOK. FpaBHTaL[HOHHbIe BOJIHBI 1 HECYT TO
camoe CJI0BO, KOTOPBIM KOTIa-TO ObLJIa «CKJIeeHa» OUOIOrndecKasi MaTepus 1o «00pa3y U oI00HIO.
OHoO U cTaJio HalUM «CKagaHIPOM», B KOTOPBIN He TOJIBKO 3aKJII0UeH OeJIOK Tesa, HO U 3alakoBaHa
ayma. [TosToMy akycTHUeCKHid CIIyXOBOW HEPB HE TOJIBKO UJIET K yIIaM (UTO BIIOJHE JIOTMYHO), HO
Y TIPOXOIUT BEPTUKAJIBHO MO CTBOJIY MO3ra 10 OOJIBIIOTO POTJHUYKA — K CAMOMY TOHKOMY MECTY
Harero uepena (puc. 31).

W HUKTO He 3a/J[yMBIBAeTCSI O TOM, JUISl Yero 3TO Ha/l0. A Be/b MPHUPOAA OYEeHb SKOHOMHA U
HE MOIJIa NpUAyMaTh HUYETO JIMIIHETO, 4To oTpasui ewme B XIII Beke B CBOEM METOL0I0IMYECKOM
MIPUHIIMIIE MOHaX-(paHIcKkanel, punocod Yusbsam u3 Okkama. DTOT MPUHIIMIT ObLT Ha3BaH IO €ro
umenn OputBoit Okkama (v JiesBuem Okkama): «He cienyer MHOXHTE cyliiee 6e3 HeOOXOIUMO-
CTW».

Ciyx0BOH HepB, TPeICTaBIsIsi COOOM YacTh BHYTPEHHETO yXa, CBSA3aH C BECTHOYISIPHBIM arira-
parom (puc. 31), KOTOpBIiA MO3BOISIET HAM OPHEHTHUPOBATHCS B JTIOOOM TPEXMEPHOM U Jiaxke Oe301op-
HOM TPOCTPAHCTBE.
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Puc. 31. Cayxosoti nepe

CiyxOBOM HEpB BKJIAJbIBAETCSA B aKyCTMUYECKHME IMOTOKH, KOTOPbIE MPOTATMBAIOTCA K Ham
He6oM. DT0 npoOKUCXOIUT O TUTIOBBIM 3aKOHAM: TOUHO TaK K€ JePEBbs MyCKAIOT CBOM KOPHHU B ITOY-
BEHHYIO KalWUIAPHYIO CHCTEMbl 3eMJIH, a CBOI0 KPOHY — B HeOECHBIE TMOTOKM, HAIlpaBJIsieMble K
3emie Hebom.
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Ecnu 661 MOYBBI HE IMENHU MOXOkKEH KOPHEBOW KaNMJUISIPHON CTPYKTYPBI, CaMH 110 cee pacTe-
HHSA HE CMOIIN OBl BELKUTE. B CO€IMHEHUU C MMUTATEILHOU CUCTEMON paCTéHI/IfI OHHU CTAHOBATCA €U~
HOH TpyOONpOBOAHOM cucTeMOi. VX JKM3HD MOAAEPKUBAETCS MEXaHU3MOM 3eMJIM — 3TO OHA MPOo-
TATUBAeT K HUM CBOIO OPOCUTEJIbHYIO CUCTEMY, a Te JIMIIb BKJIAJABIBAIOT B Hee cBoU KOpHU. [lo
TOMY K€ IIPUHLUITY 3emis MMPOTATUBACT CBOU KaHAJIbl C TEJUIYPUYCCKUMU TOKAMHU U K HAILIUM CTO-
nam. KpoHa, B cBOI0 o4epe/ib, OT3epKaTMBACTCS BBEPX, B HEBUUMbIe HeOeCHbIE TIOTOKH (puc. 32).

Puc. 32. Iloanoe omszepkanausarue

B oTHOIIEHNM Hee IENCTBYET TOT e MTPOLIECC: OHA TOXKE BKJIAIBIBAETCS B KOJJIEKTOPBI, HO yXke
criyckaemble Hebom. IIpaBaa, Te UMEIOT TaKkylo TOHKYIO IIPUPOJY, YTO MBI UX IpocTo He BuauM. Ho
BOT, K IPUMEPY, IPU BOJAHOM cMepue (ITPEACTABIISIONEM cOO0M MOIIHBIN OKEaHUYECKUI BOIOBOPOT)
MIPOMCXOIUT TO XK€ CaMOe: BO3HUKAET HUCXOASIIIMI BUXPEBOM MOTOK (TaK Ha3bIBAEMBbIil aHTUCMEDY),
YTO BIOJIHE JJOKa3aHO Haykol. Co CTOPOHBI BO3/yILIHAsl YacTh aHTHCMEpYa TOXe aOCOIIOTHO HEBU-
AMMa, KaKk He BUHBI BO3IYIIHbIE sIMbl M BeTep. Ho Tem He MeHee oHa (puKcupyeTcst mpudopamu.

Benp, Kak MBI yKe TOBOPUIM IIPUMEHUTENIBHO K TEJIy YEJIOBEKA, YEM BHIIIE «CTYNEHb» Tela,
TEM OHa TOHBILIIE.

Crnenys obuiemy pakranbHoMy npuHIMITy, He6o Bcerna npoTsaruBaeT cBou «pyku» K 3emiie,
BBITAITVBAasi BBEPX U JIEPEBbs, U BOIHBIE CMEPUH, U YEJIOBEKA, NOJEPKMBAsl HA BECY €I0 CO3HAHUE.
Benp co3HaHme — 310 TO, UTO OIMYAET HAC OT )KMBOTHBIX. UeJIOBEK TAHETCS K HEMY B IpaBUTALM-
OHHOW BEPTHKAIN — KaK OKa3aJIoCh MPH MPOBEAEHUM IKCIIEPUMEHTOB, «Mbl IIPEJUyBCTBYEM IOKa-
3bIBAEMYIO HAM Ha KOMIIBIOTEpPE KApPTUHKY 3a CEMb CEKYHJ /IO TOro, Kak HaM €€ MOKaxXyT» (JIOKTOp
ouonornueckux Hayk TarpsiHa BragumupoBHa YepHHUToBcKast).
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K npumepy, MbICITb 0 KJTyOHHKE BO3HUKAJIA Y YeJIOBEeKa 3a CeMb CEKYH/I JI0 TOTr0, Kak eMy ToKa-
3bIBaIU ee 0Opa3. [1o OONBIIOMY CUeTy B TOM HEeT HUYETro YAUBHUTEILHOTO. Bhl ke He yIuBIIsieTech
TOMY, UTO, MTPE’k/ie YeM Ballla pyKa MOTSIHYJIAch K Yalllke Yasi, OHa yXke MOIyJuia CUI'HaI OT Mo3ra?
Bl ke elie He MOAHSUIN PYKY, TOJBKO 3aXOTEJM TO ClIeNIaTh,  MO3T YKe 3aKOJMPOBAJI Ballle KeJIaHHe
B BUJIe HEPBHBIX UMITYJIbCOB M TIOC/IAT UX K PYKe.

Tem He MeHee, KOrja 3T0 OOHAPYXUJIOCh, YUCHbIC BIAIU B JIeMpeccuio: Kak ke Tak? Ilomy-
YaeTcs, y YesloBeKa COBCEM HeT CBOOOIBI BOJIM, pa3 KTO-TO HABEPXy YIPABJISAET HAIIIUM MO3IOM IO
MIPUHITUTTY HEPAPXUIECKON JIECTHUIIBI: «KTO-TO» — «CO3HAHUE» — «MO3[» — «TeJIo»?

EcrectBeHHO. A Kak MHa4Ye Mbl Obl MOTJIH BHITATUBAThCSA B BepTUKamu? M kak Moriv Obl MbIC-
quth? Hukak. B rpaBUTaIliMOHHOM BEPTUKAIM HAC BBITATUBAIOT AKyCTHUECKUE TTOTOKH, a 3HAYHT, MBI
UX «CIIBIITM».

B MOMEHT Harero pox/ieHusl CO3HaHUE BBITUIECKUBACTCS M3 UpeBa MaTepH 10 3aKOHY BOJIBI,
CJIMBAIOIIENCS] B PAKOBUHE, — B MOCJIEIHANA MOMEHT U3 HEro BbICKaKMBaeT Karuis (puc. 33).

P

Puc. 33. @ueypa uenosexa 6 svinnecke 600wt

Ecnu npucmoTpeTsesi, B 9TOM BCIIECKE Mbl YBUIUM (DUTYPKY 4YesioBeKa — Tesio, royioBy. Kak
Oy/ITO HAC KOTIa-TO KaMeIIKOM BOPOCHIIN B OKeaH co3HaHus1. Y pa3yaics BCIUIecK — Hallle POk JIeHHe.
B pesynbTare co3HaHMe YeoBeKa Mog0pachBacTCs K YbMM-TO JIIOOSAIIUM PyKaM, C KOTOPBIX CTEKAIOT
Karyii KOCMUYECKOTO CO3HAHUSI.

Co3Hanue Karuieid BUCUT HaJl Hallled TOJIOBOM, COEUHSISICh B TPABUTAIIMOHHOM KOPUAOPE C
Karieid KOCMUYeCKOro CO3HaHM S, MAAIoNIero Ha Kakaoro u3 Hac. Ero 3a00TuBbIe pyKH U TIOACP-
KUBAIOT HAC B BepTUKAIH (puc. 34).
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Puc. 34.
Kanas kxocmuueckozo cosnanusi, nobdepofcueaiomaﬂ HaWwy Kaniro CO3HaHus

Hama cBoGonma BonmM mpencraBiseT coOOi MasiTHUK, KOTOPHIA MOXET KojineOaTbcsi BHYTPH
KaIIi KOCMUYECKOTo CO3HaHUs1, orpaHnyeHHoi koHTypamu ciupaneil JTHK (puc. 35).
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o [

Puc. 35. Haw masmuux c60600wl 60au

[Tostomy y Hac ecTb CBOOOIHBIN BHIOOP MEK/Iy JIEBOM W MPABOM CITUPATISAMU, TOOPOM H 3JI0M,
TUTIOCOM U MAHYCOM, 3BYKOM U CBETOM. M y KaXkJI0ro U3 HaC pa3Max OTKJIOHEHUSI MasTHUKA Pa3HBIH.

SIBngsacey MpAMOXOIAIUMHA, B OTIIMYHUEC OT KMBOTHBIX, MOOAUYMHAIOMIUXCA JIMIb IMPpOrpaMmMe
3eMiIH, B YeJIOBEYeCKOM MHpPE POJIbl Y KEHIMHBI PHHUMAET MYykurHa. V1 He BaXXHO, KaKOro IoJja
OblTa Ballla peayibHasi aKyIlepKa, B JJIOOOM cilydae, BBIXOAS M3 TEMHOTHI K CBETY, HaIlla CyTh CTpe-
MUTCS K MYKCKOU IPUPOJE 3BYKa, BeJb cHadaia Obuto CiioBo. COOCTBEHHO, CBET JIJISl HAC U SIBJISICTCS
noporoii K 3Byky CioBa.

Kak ckazan Apxumen: «Jlafite MHe TOUKY ONOPBI, U 5 TIEpeBEPHY BECh MUP». TaKMM pPbIYarom
HJIA Ka)KI{Oﬁ CTYIICHU BCEraa CTAHOBUTCA HUKHAA CTYIICHbD. PaK@Ta, ‘{TO6BI B3JICTETh, OTTAJIKMBACTCS
oT 3eMJiH. U MBI JieiaeM TOYHO TakK ke: OTTAJIKMBAasiCh OT TEMHOTHI, CTpeMHUMCcs K cBeTy. Harrre Tesno
TAHETCS K 3eMile 101 IleﬁCTBI/ICM CHJI T'paBUTALIMHA, @ CO3HAHUEC HAIIPABJIACTCA BBEPX, BBITATUBASA 3a
coboit u Bce Teno. COOCTBEHHO, 9TO M €CTh paboTa aHTUTPABUTAIIMOHHBIX CHJI, TIOJXBATHIBAEMBIX
KOCMHYECKUMHU ITOTOKAMH.

UroOBbl JIeTeTh, CAMOJIET TOXKE OTTAJIKUBAETCS OT BO3[yXa COIIACHO 3aKOHAM adpOJUHAMUKH,
KaK M BTOpasi CTYIEHb PeabHOW PAKEThl U «PaKEeThl» HaIIero Tea.

Kaxmast «cTyneHp» Tejia BpactaeT CBOMMH KOPHSIMHU B TIOCJIEAYIOIIYIO U ITPEABIAYIIYIO, CKpETI-
7Sl KX BOEIMHO. DTO XOPOIIO BUAHO M Ha padoTe IIUTOBUIHOM KeJie3bl — OHA CBS3aHA C TOPMO-
HAJILHOM JIeITeJIbHOCTBIO Turnodu3a u runoraiamyca. HaunHas ¢ mepuoga BHYTpUYTPOOHOTO pas-
BUTHS YeJIOBEKAa TOPMOHBI IIIUTOBUIHOM KeJie3bl CIIOCOOCTBYIOT Pa3BUTHIO MO3ra Kak OpraHa, a B
JaJTbHENINEM, KOTJ]a CTPOUTEILCTBO MO3Ta MIPEeKpaIiaeTcsi, TOPMOHBI ITUTOBUIHOM JKeJIe3bl ONpe/ie-
JISIOT CTAHOBJICHUE MHTEJUICKTYAJIbHBIX CIIOCOOHOCTEH YesIOBeKa 3a CUeT IHEPreTUIecKoro odecrie-
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YCHUA ITPOLIECCOB O6y‘l€HI/IH, 3alIOMUMHaHUA U agariTainm. HOII KOHTPOJIEM T'OPMOHOB HlPITOBI/IIIHOﬁ
’KeJie3bl HAXOIUTCS HEe TOJIbKO MHTEJUIEKTyalIbHasl YacTh MO3Ta, HO U SMOIMOHAJbHAsA. Tak co3HaHMe
BpacTaeT CBOMMHU BEPXHUMHU HIYNaJIbIAMHU B Ybe-TO KOCMUUYECKOE CO3HAHME, & HUKHUMU JIEPKUTCS
3a TeJIo.

UrtoObl «JieTaTh», Hy’KHO BBITSITUBATHCS B BEPTUKAJIH.

I[HH 9TOI0 JIMHUA HﬁpCIIHefI MOBEPXHOCTH TEJIa (I/IIIyH_IaH OT IIPOMEKHOCTU O FOJIOBLI) HE
JO/KHA OBITh CIIA3MHPOBAHA, MOCKOJIBKY €€ COCTOSHHE SIBJISIETCS TIOKa3aTesieM HOPMAJIbHO MpOoTe-
KAIOIUX MMPOIIECCOB KaK B IMUTOBUIHON KeJle3e, TaK U B KeNyIOYHO-KUIIIEYHOM TpakTe. K GenbiM
JIMHUSM 5KMBOTA NPUTATUBAIOTCS BCe (DaCliMi BHYTPEHHUX OpraHoB. [1py yKOpoyeHuM 3TuX JUHUNA
’KMBOT HAYMHAET BBINMPATh, YTOK MOATITUBATHCS BBEPX. Pa3myBImMiics KMIIEYHNK, 3a0UTHIH MUIIe-
BBIMHU OTXOJIaMH, TTOJKUMAeT rpyroopormHyio quadparmy (I'BJ1). B pe3ynbrate cMemaoTcs reveHb,
ceJie3eHKa, MOJKETyI0UHAsI JKeJle3a, YMEHBIIAETCS MOJBUKHOCTh TOHKOTO KUIIIEYHHUKA, YXY/IIaeTCs
pabota cepaua u jerkux. Ho riaBHoe — cama nuadparma BBIKITIOUAETCS M3 MPOLecca AbIXaHHUS.

U ecnu BB HE CMOXeETE MPpaBUJIbHO ObIMIATh — BBl HE CMOXKETC «JIETATb>». A He «JIETasa», Bbl HE
CMOJXeTe BBITATUBATHCS B IPABUTALIMOHHON BepTukaiy K Hebecam. Beab UMEHHO OTTya MbI TIOJTY-
YaeM 03apsIiolfe MBICIH, TIPETBOPSIsS B KU3Hb CBOM MEUTHl. B MpoTHBHOM ciydae, 6e3 cTpeMIIeHUsI
k HeGecawm, Barm meuTsl OyayT MPU3EMIICHHBIMH, KaK y YepBSIUKa.

Mauio Toro, Kak TOJIBKO BbI IIEPECTAHETE «JIeTaTh», BAC BCEe CUJIbHEE Oy/IeT MPUKUMATh K 3eMJIe
— TeM caMbIM ITpUpOJa MOACKa3bIBaeT: «Bam yke mopa k Hell mpuBbIKaTh». Kak B U3BECTHOM aHeK-
aoTe:

Bpau: «K coorcanenuro, éauie cocmosinue eHyuiaem mHe mpesoey. ymaro, umo cmoum nponu-
camo 6am 2psa3u».

Tayuenm: «/[okmop, a oHu MOUHO MHe nomo2ym ?»

Joxmop: «He yeepen. Ho npusvikams Kk HUM 8aM Yoce HAOO».

Kak ToJIbKO MBI MEPECTAEM BBITATUBATHCA BBEPX, HAIIl IO3BOHOYHHUK HAYMHACT YKOPAUYNBATbCA,
JUCKM CNIa3MUPOBATHCA, 3a)KMMaTh HEPBHBIE OKOHYAHUs1, KOTOPBIE NHHEPBUPYIOT OpraHbl. A OHU B
OTMECTKY, HE MOJyyasl MPUKA30B OT «IJIABHOKOMAH/YIOILIETO» MO3ra U He JeJsICh C HUM CBOUMU
npoGieMaMy B OKMJAHUH [EHHBIX YKa3aHUH, MIepecTaHyT MPaBUIbHO padoTaTh.
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KamepToH Hammero reJja

Horu yenoBeka MOKHO MPEACTaBUTh KAMEPTOHOM, HACTPAUBAIOIIMM TeJIO B TAKT MY3bIKE I1J1a-
HeThl (puc. 36).

Puc 36. Kamepmon

Benp Bce m1aHeTs NOIOT. Y 3eMiIn 3TOT 3BYK BbIXOOHUT U3 obyactu ee 9KBATOpa U U3 €€ 10p, Kak
" U3 TCJIa YCJIOBCKA, B KOTOPOM AKYITYHKTYPHbBIC TOYKU ABJIAIOTCA MIOPAMU, IEPUOTUICCKU MEHSAACH

CBOUMHU (DYHKITUSIMHU.

MoOXHO MpeICTaBUTh HOTH B BUJIE JABYX JIEKTPOAOB, MEKAY KOTOPHIMU MMPOUCXOIUT TyTOBOM
paspsa. Dra dororpadusi 0OBIYHON MEKTPUUECKON JIyT' HAIOMUHAET HOXKHM MaJIeHbKOTO YeJsio-
Beuka (puc. 37).
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Puc. 37. Dnexmpuueckas oyea

51 pacckaspiBaia 00 3TOM B nepBoil yactu «Keanmoeoii Ouomexaruxu mena». dIeKTpUIECKas
Ayra sIBJISIETCSl YAaCTHBIM CIIy4aeM Iula3Mbl (YETBEPTOU (POPMBI COCTOSIHUS BellecTBa). YyTh nosxe
BbI Y3HACTE, YTO CBOUM POXKICHHUEM MbI O6$I321HI)I HWMCEHHO I1JIa3ME€ — B KOCMUYCCKUX YCJIOBUAX B Hen
poxnatorca cvpaiu JTHK.

NckpoBele pa3psiibl, KOTOPbIE TPOCKAKMBAIOT MEX 1y 3JI€KTPOIaMu, IPEBPAILAIOTCS B IyTOBOW
pas3ps — IUIa3MEHHBIM TOHHE b, BO3HUKaIOIIAs Ayra 3aMbIKAeT JIEKTPUUECKYIO LIENb MEK/1y dJeK-
Tponamu. [Tocse Toro kak Mesxay MUHYCOM U ILTIOCOM HAIlIMX HOT BO3HUKAET UCKpa, pa3ps UAEeT 1o
JBYM «3JIEKTpOJaM» — BJOJIb HOT (puc. 38).
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Puc. 38. Kpusvie aunuu noe

[Nepenecure oOpa3 HOr Ha TeXHUKY. [IpejcTaBbTe, UTO NMEKTPOBI KPUBBIE, O KAKUX IBAaX B
UTOTe TaKOM «CBAPKU» MOXKET UATH peub? A Bellb M0 9TUM «IIBaM» B LIEMIOYKY BBHICTPAUBAIOTCS BCE
CYCTaBbl HOT, HAYMHAS OT MATOYHBIX M 3aKaHUMBasl Ta300eIpeHHbIMU. Yl eciii «IIIBbl» KpUBbIE, 3HA-
YWT, ¥ KOHCTPYKIIUS TeJia, KOTOpasi Ha HUX JIEpPKUTCs, OyneT HegonroBeyHa. Ham Oyner He xBarath
sHepruu. U maxe eciiv 4esioBeK 1o MOJIOJIOCTH ellle UyBCTBYET ceOst SHEPrUYHBIM (HECMOTPSI Ha CBOU
OuoMexaHuvecKue MmpooOsieMbl), He (DaKT, YTO SHEPrHU XBaTaeT Ha BCe 3aKOYJIKH €ro Tejla. 3HAuuT,
I7Ie-TO yXe 3peloT MPOoOIeMbl, KOTOPBIE MPOSIBATCS Yepe3 HEKOTOPOE BpeMs.
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Puc. 39. Kpusvie aunuu 2onenocmona

Ha pucynke HeupeanbHoro rosieHoctona (puc. 39) mbl BUAUM, UYTO JIMHUS, COETUHSIONIAS
TMISITKY U TOJIeHb, JIOMaeTcsl (B TaHHOM CJTy4yae BO BHEIIIHIOI CTOPOHY). [Ipy Bujie TakKuX YIJIOB BOIPOC
0 KPacHBOM «CBapOYHOM IIIBE» CPa3y CHUMAETCS.

,HJIH leqmero IIOHUMAaHU ¢ KCHIITMHAMU TepMI/IH <<CBapO‘leIﬁ II0OB» MOKHO BIIOJIHE 3aMCHUTH
HA «IIBBI KATPOHOBBIX 4yJIOK». [IoHUMAasICh IO TAKMM HOTaM 4epe3 COUIEHEHU S JIObIKEK U KOJIEH,
Tepsisi B KPUBBIX COUJICHEHUSIX MOIIHOCTD 3aps/a, JMeKTPHUECKUI TIOTOK JIOJKEeH XylI0-OeTHO MOf-
HATBbCS O Ta300€IpeHHbIX CYCTaBOB. B IIapOBHIHON roOJOBKe OEIpEeHHON KOCTH MOTOKUA MEHSIOT
cBoe HarpaiyieHre Ha 90 rpaaycoB (puc. 40).

Taauﬁa.n- 5 pel-;l-lhlﬁ C';f;.':THB“
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Puc. 40. I'onosxa mazobedperroeo cycmasa

371ech CHOBA IMPOUCXOIUT TAKOM ke JAYTrOoBOM IJIA3MEHHBIN pa3psil: pa3HOMMEHHBIE 3apsiibl OT
IBYX c(hepUUYECKUX CYCTABOB BCTPEUAIOTCS U MOIKUIAIOT «(PUTUIIb» KOMUUKa (puc. 41).
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Pur. 41. Konuux

ITpu 3TOM KpOMe 31€KTPOMAarHUTHBIX UMITY/IbCOB, IIPOXOASIIMX TOPU3OHTAIBHO OT CYCTaBa K
CYCTaBY, B TOUKY X BCTPEYM BEPTUKAIBHO MOJIHMUMAIOTCS M BOJTHOBbIE MATHUTHBIE [IOTOKH, KOTOPBIE
KOITYMK ynaBiaMBaeT oT 3emun. [IoaTomy Ta3 10/mkeH CTOSATh TakK, YTOOB! KOIMUMK CTPEMMIICS K Mar-
HUTHOMY MPOCTPAHCTBY 3eMJIH, Kak (PUTUJIEK, OMYIIEHHbII B Macyio (puc. 42).

Puc. 42. 9nexmpomaznumnovie nomoxu

N nanee BoiiHa HAUMHAET MOJAHUMATHCS 110 TIO3BOHOYHUKY. B MTOre BO3HUKaeT 3HaKoMas Kap-
TUHA UHUIMAIUMY JIeKTpoMaruutHoro noss (puc. 17). Eciu «putuib» He omylieH K 3emJie (darie
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BCEro U3-3a TOT0, YTO Ta3 OIPOKU/ABIBAETCS BIIEpe/] 10 IPUUMHE TMIepiiopao3a), 3Hauurt, Hamma [THC
HE TO0JIy4aeT JOCTaTOYHO SHEPTUH.

OT TOrO, HACKOJILKO CUMMETPUYHO BBICTPOEHO TEJIO, 3aBUCUT COBEPILIEHCTBO HAIlEBa€MON UM
Mestogud. CUMMETpHsl — OCHOBA KPacoOThl U TAPMOHMH, [JIABHOE YCJIOBHME BbIKMBAHUS YEJIOBEKA B
YCJIOBUSIX TPaBUTALIUU.

BBIBUXHYTBIE M CIIOMAHHBIE KOITYMKH, CMEILEHHBIE KPECTIbI, BHIBEPHYTHIE KOJIEHKH — BCE
9TU CTPYKTYPbl BMECTE C UCKPUBJIEHHBIMU CTOIIAMM CTAHOBATCS 30HAMU PUCKA, ITPENATCTBYIOIIUMU
JOCTABKE JIEKTPUYECKUX CUTHAJIOB 110 MHHEPBALMOHHBIM CBA3SM.

Janee kK GJIOKMPOBAHUIO CUTHAJIOB MOAKIIOUAIOTCS AedOopMalii Tesla — HAKJIOHbI, CMEIIeHUST
ocell Tpex CTyINEeHeW «PaKeThbl», MOBOPOTHI M POTALIMM TeJIa, TUIEPIOPA03 WU CHPsSMJIEHUE MTO3BO-
HOYHHMKA U TIp. Bce 3710 51 nmoppoOHOo onmcana B KHure «/Ipasunvhas ocanka — 0012dsi MOA0OOCHTb.
Cucmema OcoMuoHuKa».
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DJIeKTPOMArHuTHAs MaTPHUIAa TeJia

S

CunHycowu/ie JIEKTPOMAarHUTHOTO TOKa, KOTOpast 00ecreunBaeT MPUTsKEHHUE JIPYT K JPyTy Mpo-
TUBOIIOJIOJIKHBIX 3aps/IOB, 00SI3aHO M CEKCYalIbHOE TIPUTSKEHME JIBYX MMOJIOB (puc. 43).
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Puc. 43. Inexmpomaenumnas mampuya nona. 3apsioHvlii npuHuun

[TocmoTpuTe, Kak BOJIHA CBETA OTPAKAETCs HA TIEpeHeN U Ha 3aTHeU MOBEPXHOCTSX Tena, (pop-
MUPY$ IPOTUBOIOIOKHBIE BHITYKJIOCTY TIEPEJHUX MOBEPXHOCTEN MYKCKHX M JKEHCKUX Tell (puc. 44).
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Puc. 44. Inexkmpomaznumnas mampuua nona. Boanosoii cunycoudanvHulii npuHyun

Ms! TAHEMCA Ha CBET, M3JIy4yaeMblid TAPTHEPOM, TOYHO TaK k€, KaK MOIIKH JIETAT Ha CBET
(poHaps.

UYro uHTEpECHO, JaKe C TOUKU 3pEHHUS KBAHTOBOM MEXaHUKU MEXAHU3M TPaHC/IALMU (CHHTE3
OeJIKOB) OCyILECTBIIsIETC s Oarogapsi TOMy, 4To Kaxaas Tporika Ha marpuyHoit PHK cBetutcs ceoum
CBETOM, a cooTBeTCTBYIOIIas TpaHcnoptHasd PHK y3Haer 10T cBeT u IBUKETCA K HEN.

3apsa/pl NMEKTPOMAarHUTHOM MaTpHILIbl JEMOHCTPUPYIOT CBSI3b KOJIMYECTBA CBETA C BBIIYKJIO-
CTBIO 30H, TO €CTh MO OOJIBIIOMY CUETY C Halllel (pUrypoil ¥ NepBUYHBIMU MOJIOBBIMU MPU3HAKAMM.
Caetutcs O0JIbLIIE TaM, IJI€ CTOUT 3HAK «ILTIOC», MOCKOJIBKY MOIIIHOCTh M3Jy4eHHs TaM OOJIblIe.

UYUtoObl 0OBACHUTB «I10JI0CATOCTh» MAaTPHULIBI TEJIA, MOKHO OOPAaTUTHCS K MOHATHUIO Yakp (MaHU-
IIypbl, aHAXaThl ¥ BUILYAXH) — MECT Cpe3a OCHOBHBIX quadparm tena (puc. 18). OHu npoxoasaT no
NepexofaM OJHOTO OT/ENa [IO3BOHOYHMKA B IPYTOM, ABJIASACH TEMU CaMbIMU 30HAMU JIEBUTALIUN.

VY My:x4nHbI cpepa BIMAHUSA CaKPAJIBHOW YaKPbl CO 3HAKOM (+) POpMHUPYET NOJIOBbIE OPTaHHl,
BBILLIE CJIEAYET MOAKAPBIA KUBOT (—), KOTOPBI HAUYMHAET pa3pacTaTbCs JIMIIb B BEpXHEN 4acTH (+),
BBILIE — (—), CAMBOJIM3UPYIOLLNI OTCYTCTBHE I'PY/IY, TOTOM MOIIHAA 11es (+) ¥ (—) Ha ToJIoBe. Y KeH-
IIMH Bce HA00OPOT: (—) B CaKpaJIbHOM Yakpe, MOTOM (+) — pocT kUBOTUKA. [Ipy OTHOCUTENBHO rap-
MOHUYHOM TEJIOCITIOKEHNH Y MYKUMH KUBOT BCE K€ PACTET MOJ IPyAbIO, a Y )KEHIIVH — 0], TAJIUEH.
My:>K4MHa ABIIIUAT KMBOTOM, a EHIIMHA I'PY/IbI0 — CAMBIMHU BBITYKJIBIMU OONACTSMM.

Bpliie ypoBHS )KMBOTA Y jKEHIIMHBI HAUMHACTCS Talus — (—), HOTOM IpyIb — (+), TOHKas Lies
(=) 1 (+) B ToJI0BE, KOTOPBIE MO3BOJIAIOT KEHIIUHE MTPOABIATH CBOI UHTYULMIO.

MyXuMHa U KEHIIMHA B CBOEU JIEKTPOMArHUTHOW MAaTpULE JOJDKHBI IIPUTEPETHCA IPYT K
Apyry, Kak genawot 31o cnupaym JHK (puc. 45), — no npuHLIMIy 3acTeXKNU-MOJIHUH.
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Puc. 45. Cnupanv /THK. [Ipunyun 3acmedicku-moaHuu

Crmpamu JHK u PHK TouHO Tak e 0OMEeHMBAIOTCS APYT C IPYyroM CBETOM U 3ByKoM. Huthb
PHK cocrout u3 yeTslpex HyKJIeOTUIOB: aleHUH, Ypauwuy, ryanud v uro3uH. Hute [IHK sxe coctout
U3 JIpyroro Habopa HyKJIEOTU/IOB: a/IeHNH, TYaHHH, TAMUH U LIUTO3MH.

Kak Bunum, y IHK u1 PHK umerorcs xapakrepasie Hykiaeotuasl: ypauui (11 PHK) u tumun
(s IHK). I1pu 3TOM ai€HMH KOMIUIEMEHTAPEH Ypaluily, a F'yaHUH — TUTO3UHY. KoMIieMeHTapHble
HYKJICOTHIBI IPYT C APYTOM CLEIUISIOTCS (TMOPUIM3YIOTCS) C TIOMOIIBIO BOJOPOHBIX CBsi3eld. Bot
TaK MYKCKasi SHEpPrusl CLEIUISET KEHCKYI0 «3yOUrKaMH MOJTHUM».
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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